MOTOROLA Semiconductor Froducis inec.

\\“.s.o‘.l.

and Catalog







MOTOROLA

Semiconductors

SELECTING THE BEST SEMICONDUCTOR

Selecting the best semiconductor for a given application can pose a significant
challenge. To simplify the task in selecting a “‘best” transistor, diode or other device
for new designs, this book’s selection tables include all popular Motorola semicon-
ductor devices and applications. These guides permit a quick comparison of the
preferred devices, and a pre-selection of semiconductors that are most suitable.

The selection tables are arranged to highlight the prime selection criteria in easy-
to-use order. Since the important characteristics depend on the type of device, the
selection tables take different forms. In silicon rectifiers, for example, peak reverse
voltage, and average forward current are the basic criteria, and the devices are listed
in order of these ratings. For other devices, such as transistors, other important
characteristics or suggested applications are specified in their particular section.

The selection tables include only basic specifications. For complete information
contact your nearest Motorola sales office or franchised distributor.
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INTEGRATED CIRCUITS

MOS INTEGRATED CIRCUITS

Motorola’s MOS Lines range from standard SSI to MSI and LS| functions. Most
devices are available in two temperature/voltage ranges, and in both plastic and
ceramic packages. Over 200 different devices are offered.

The two major MOS lines include complementary MOS (McMQOS) and NMQOS
Circuits.

The McMOS family is available in a wide variety of basic and complex logic
functions at medium speeds and very low power dissipation.

The NMOS products include the MB800 microcomputer components and an
array of memory devices. RAMs, ROMs, Character generators, and unigue micro-
computer parts, such as Peripheral Interface Adapter (PIA), Asynchronous Com-
munications Interface Adapter (ACIA), and MODEM are part of this series.

TABLE OF CONTENTS

M6800 Microcomputer Family (Including MCMB800's)
MOS RAMs (Excluding MCM6800’s)
MOS ROMs (Excluding MCMBBO0IS). . . . . ottt e e e e e e e e e e e e e e e e e e e
McMQOS MC 14000 and MC 14500 Series
McMOS MC14400 Series
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THE M6800 MICROCOMPUTER FAMILY

M&800 MICROCOMPUTER FAMILY
BLOCK DIAGRAM

MC6800
Microprocessor

MCM6830A
MCME832
Read Only

Memory

MCME810A
Random
Access
Memory

MC6820
Peripheral

Interface

Adapter

WOS

The M6800 family of parts has been designed to set the standard
for microcomputer system architecture. The family provides total-
system building functions, yet is designed with the flexibility to
allow growth. Programmable logic is designed to replace hardwired
logic and costly custom microcomputer functions.

® Minimum System Approach

® Powerful Instructions

® Comprehensive Support:
Systems Development Tools
Software
Documentation
Applications Aid

MC6850
Communications
Interface
Adapter

MC6860
Modem

CERAMIC PACKAGE
CASE 699

by

Address Data
Bus Bus

MC6852#
Synchronous
Serial Data
Adapter

MC6862#
Modulator

MC6863#
Demodulator

CERAMIC PACKAGE

FUNCTIONS AND CHARACTERISTICS

CASE 684

Function

Type

Comments

Microprocessor

MC6800L

699

Monolithic B-bit MPU forming the central control function for the M6800
family. Bi-directional data bus, 8-bit parallel processing, 16-bit address bus
capable of addressing 66K bytes of memory, 72 instructions. DMA and
multiple processor capability.

Peripheral |nterface Adapter

MCe6820L

699

Interfaces MPU to peripherals through two 8-bit bi-directional peripheral
data buses and four control lines. Programmed by the MPU during system
initialization.

Asynchronous Communications

Interface Adapter

MC6850L

684

Provides the data formatting and control to interface serial asynchronous
data communications information to bus organized systems. Programmable
control register provides variable word lengths, clock division ratios, transmit
control, receive control, and interrupt control.

Synchronous Serial Data Adapter#

MC6852L #

684

Provides a bi-directional interface for simulitaneously transmitting and
receiving standard synchronous communications characters. Programmable
control for variable word lengths, synchronization, and interrupt.

Digital Modem

MCe860L

684

Provides necessary modulation, demodulation and supervisory control to
implement serial data communications link, over voice-grade channel,
utilizing FSK at bit rates to 600 bps.

2400 bps Digital Modulator #

MC6862L =

684

Provides necessary modulation and control to implement serial data com-
munications link, over voice-grade channel, utilizing DPSK at bit rates of
1200 or 2400 bps.

2400 bps Digital Demodulator#

MC6863L =

684

Provides necessary demodulation and control to implement serial data
communications link, over voice-grade channel, utilizing DPSK at bit rates
of 1200 or 2400 bps.

#To be announced.
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THE M6800 MICROCOMPUTER FAMILY (continued)

Access Power
Device No. of Time Supplies No. of

No. Bits Description Organization | (ns max) V) Pins Case
RANDOM ACCESS MEMORIES (Silicon Gate NMOS)
MCM6E810A 1024 | Static 128 x 8 500 +5 24 684
MCM68111A# 1024 Static, Common |/0 and Output Disable 256 x 4 450 +5 18 680, 707
MCM68112A4#| 1024 | Static, Common I/O 256 x 4 450 +5 16 620, 648
MCME815A # 4096 | Dynamic 4096 x 1 300 +12, +5,-5 22 677,708
MCM6815A2#| 4096 Dynamic 4096 x 1 200 +12,+5,-5 22 677,708
READ ONLY MEMORIES (Silicon Gate NMOS unless otherwise noted)
MCM6830A* 8192 | Mask-Programmable 1024 x 8 500 +5 24 684
MCM6E8317*# | 16384 | Mask-Programmable 2048 x 8 500 +5 24 684
MCM6832*1 16384 Mask-Programmable 2048 x 8 550 +12, +5, -5 24 684
MCM68708+# 8192 | Alterable 1024 x 8 500 +12, +5, -5 24 TBA

*Mask-programmable ROMs are manufactured according to a bit-pattern supplied by the customer. A special device number (SCMxxxx) is
assigned to each individual pattern.

#To be announced

t Metal Gate NMOS

L SUFFIX P SUFFIX L SUFFIX L SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 648 CASE 677 CASE 680

L SUFFIX P SUFFIX
CERAMIC PACKAGE P SUFFIX PLASTIC PACKAGE
CASE 684 PLASgAgE?S:AGE CASE 708

M6800 SYSTEM SUPPORT

Numerous semiconductor devices are available to enhance the capabilities of the M6800 Family of integrated circuits.
Among these, the following should be given special attention (characteristics are given in the indicated section of this
Master Selection Guide):

NMOS Random Access Memories Various sizes and types of MOS memories are available to supplement those in

NMOS Read Only Memories the M6800 Family.

MEGALOGIC LS| These computer-oriented products are a natural complement for MPU- based systems.

Linear Interface Circuits A broad spectrum of interface circuits will be of particular interest to microcomputer
system designers.

McMOS Integrated Circuits Many of the newer McMOS devices are specialized functions which fit specific needs
of microcomputer systems.

MPU Clock Buffer The MPQ6842 provides the requirements of the clock buffer for ¢1 and $2 inputs

(Multiple Transistor) of the MPU

In addition to the categories listed, Two-Phase Clocks (MC6870A, MC6870B, and MC6E871A) are available from Motorola Inc.,
Component Products Department, 2553 North Edgington, Franklin Park, Illinois 60131.
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M6800 SYSTEM SUPPORT (continued)

M6800 SUPPORT HARDWARE

EXORciser

Evaluation Module

EXORdisk
EXORtape

EXORciser Ability to emulate a user’'s systerm makes the EXQORciser an efficient and economical
means for development of M6800 Microprocessor Systems. The optional modules can
be arranged to represent the user’s proposed system, optional Resident Software permits
editing, assembling, and modification of programs.

Evaluation Module This comptete board has all of the M6B00 Family devices for ease of parts evaluation. It
can be used 1o run simple programs for familiarization with the system as well as evaluation
prior to actual system development with the EXORciser.

EXORdisk The EXORdisk (Motorola's floppy disk) speeds up microcomputer program development;
it is many times faster than teletype or paper tape.

EXORtape The EXORtape (Motorola’s high-speed paper tape reader) provides high-speed reading of
paper tape for efficient program loading, editing, and assembling.

M6800 SUPPORT SOFTWARE

Compatible software is available in a variety

of forms:

Resident Software

Used with the EXORciser or Evaluation Module, this package consists of the Editor — for
editing operations on lines or character strings — and the Assembler — which uses a two
pass operation to produce listing and object tape.

Commercial Timesharing

MGB00 software is available on several commercial timesharing services. As circumstances
indicate, others will be added.

Host Computer Software

Two software packages are available for host computers:
1. Standard package, normally supplied by vendors;
2. Full capability package, pre-tailored to customer.

1-4
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RANDOM ACCESS MEMORIES

Random Access Memories are useful wherever temporary storage is required.
They find application in large mainframe memory systems, minicomputers, and con-
ventional digital control circuits.

RAMs which are specifically intended for use with the M6800 Microcomputer
Family are shown in another table.

Access Power
Device No. of Time Supplies No. of
No. Bits Description Organization | (ns max) v) Pins Case
SILICON GATE NMOS
mMmcmz2102* 1024 | Static 1024 x 1 1000 +5 16 620, 648
MCM2102-1* 1024 | Static, High Speed 1024 x 1 500 +5 16 620, 648
MCM2102-2* 1024 | Static 1024 x 1 650 +5 16 620, 648
MCM2102A* 1024 Static, Very High Speed 1024 x 1 350 +5 16 620, 648
MCM2102A2* 1024 Static, Very High Speed 1024 x 1 250 +5 16 620, 648
MCM2102A4* 1024 | Static, Very High Speed 1024 x 1 450 +5 16 620, 648
MCM2111A* 1024 Static, Common 1/0 and Output Disable 266 x 4 350 +5 18 680, 707
MCM2111A2* 1024 | Static, Common 1/0 and Output Disable 256 x 4 250 +5 18 680, 707
MCM2111A4" 1024 Static, Commaon |I/0 and Output Disable 256 x 4 450 +5 18 680, 707
MCM2112A* 1024 | Static, Common I/0 256 x 4 350 +5 16 620, 648
MCM2112A2* | 1024 | Static, Common /O 256 x 4 250 +5 16 620, 648
MCM2112A4" 1024 Static, Common 1/0 256 x 4 450 +5 16 620, 648
MCM6604 4096 Dynamic 4096 x 1 350 +12, +5, -5 16 690, 648
MCM6604-2 4096 | Dynamic 4096 x 1 250 +12, 45, -5 16 690, 648
MCM6604-4 4096 | Dynamic 4096 x 1 300 +12, 45, -5 16 690, 648
MCM6605A 4096 | Dynamic 4096 x 1 300 +12, 45, -5 22 677,708
MCM6605A1 4096 Dynamic 4096 x 1 150 12, 45; =5 22 677,708
MCMGB605A2 4096 | Dynamic 4096 x 1 200 +12, 45, -5 22 677, 708
MCM6616* 16384 Dynamic 16384 x 1 350 +12, +5, -5 16 TBA
METAL GATE CMOS
MCM14505A 64 | Static, -55to +125 C 64 x 1 550# +31to +18 14 632
MCM14505C 64 | Static, 40 to +85°C 64 x 1 650% +4.5 to +16 14 632, 646
MCM14537A 256 | Static, 5510 +125°C 256 x 1 4000# | +3t0 +18 16 690
MCM14537C 256 | Static, =40 to +85 C 256 x 1 6000%# +4.5 10 +16 16 690
MCM14552A 256 Static, =55 to +125 C 64 x 4 3000# +3 to +18 24 684
MCM14552C 256 | Static, 40 to +85 C 64 x 4 6000% +4.5 to +16 24 684, 709
*To be announced #Measured with Vop = +5V, Ty = 25 C
14i‘ill”l I 1sl'mﬂ”: 22
11 l | 1
L SUFFIX L SUFFIX P SUFFIX P SUFFIX L SUFFIX L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 632 CASE 646 CASE 648 CASE 677 CASE 680

L SUFFIX
CERAMIC PACKAGE
CASE 684

24

1\-".

1

L SUFFIX P SUFFIX P SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE
CASE 6920 CASE 707 CASE 708 CASE 709
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Motorola’s Read Only Memories include both pre-programmed memories and mask-
programmable memories for custom applications.

The character generators are useful in CRT displays as well as in digital printers. To-
gether with the code converters, which facilitate interface circuitry when going from one
character standard to another, they provide a wide choice of devices for data display
systems. ROMs are also available to provide the rhythm patterns for electronic organs.

ROMs which are specifically intended for use with the M6800 Microcomputer Fam-

READ ONLY MEMORIES

ily are shown in another table.

Access Power
Device No. of Time Supplies No. of
No. Bits Description Organization | (ns max) V) Pins Case
METAL GATE NMOS
MCM6550* 7168 Mask -Programmable, Static, Rhythm 16 Patterns of | toye = +15, +5, -3 40 699, 711
24 or 32 Beats 1ms
MCMe&560* 8192 Mask -Programmable, Addressable 1024 x 8 or 350 +12, 45, -3 24 684, 709
2048 x 4
Pre-Programmed Standard Memories:
MCMGB561 Binary Code Converter 1024 x 8
MCME562 Binary Code Converter 1024 x 8
MCM6570* I 8192 I Mask-Programmable 9 x 7 Character 128¢ x (9 x 7) 500 +12, +5, -3 24 684, 709
Generator, Horizontal Scan,
Shift Capability
Pre-Programmed Standard Memories:
MCMB571 ASCII Characters and Greek, Shifted
MCME57 1A ASCII Characters and Greek, Shifted
MCME572 ASCIl and Greek, Not Shifted
MCM6573 Japanese Characters, Not Shifted
MCMe574 Math Symbols and Pictures, Shifted
MCMB575 Alphanumeric Control Characters, Shifted
MCME576 British Standard Characters, Shifted
MCMB577 German Standard Characters, Shifted
MCMB578 French Standard Characters, Shifted
MCMB579 General European Standard Characters, Shifted
MCME580* _r8192 T Mask -Programmable 7 x 9 Character 128c x (7 x 9) 400 +12;:+5;=3 24 684, 709
Generator, Vertical Scan, Shift
Capability
Pre-Programmed Standard Memories:
MCMB581 ASCII Characters and Greek, Shifted
MCMB583 Japanese Characters, Not Shifted
MCM6E590* ] 16384 [ Mask -Programmable, Static 2048 x 8 800 12,45, -3 24 684
Pre-Programmed Standard Memory
MCM6E591 Universal Code Converter
METAL GATE CMOS
MCM14524A* 1024 Mask-Programmable, 55 to +125 C 256 x 4 2650# +3to +18 16 620
MCM14524C* 1024 Mask-Programmable, —40 to +85 C 256 x 4 3975# +4.5 to +16 16 620, 648

*Mask-programmable ROMs are manufactured according to a bit-pattern supplied by the customer. A special

to each individual pattern. #Measured with Vpp =45V, T4 =25 C

g Lk

16

1 24

L SUFFIX

device number (SCMxxxx) is assigned

L SUFFIX P SUFFIX ‘ ' L SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE 1(I!" ceramic PaCKAGE
CASE 620 CASE 648 CASE 684 CASE 699

24

" PSUFFIX

P SUFFIX a0 1Y
PLASTIC PACKAGE 18 PLASTIC PACKAGE
CASE 709 . CASE 711
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MC14000 and MC14500 Series Complementary MOS

16 14
1 L SUFFIX 1 L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 632

The McMOS series of monolithic integrated logic circuits is
designed to provide the system design engineer with a medium-speed
integrated circuit family which approaches the ideal in performance.
The low power dissipation and flexible power supply requirements
of this family of devices greatly simplify power supply design, and
the high noise immunity and large fanout capability reduce parts
count and simplify printed circuit board layout.

All devices may also be obtained in chip form for the manufac-
turer of hybrid microcircuits.

FEATURES

® Quiescent Power Dissipation =
10 nW/pkg typical for Gates

® High Noise Immunity =
45% of Vpp typical

® Single or Multiple Supply Operation
— Positive or Negative

Fan-out — > 50

Qutput Logic Excursion
Independent of Fan-out

® Diode Protection on All Inputs

Vpp = 3.0 Vde to 18 Vde, Ta = -55°C to +125°C for AL Suffix
Vpp = 3.0 Vdc to 16 Vdc, T = -40°C to +85°C for CL/CP Suffix

Function Type Case
Dual 3-Input NOR Gate plus Inverter MC 14000 632,646
Quad 2-Input NOR Gate MC 14001 632.646
Dual 4-Input NOR Gate MC 14002 632,646
18-Bit Static Shift Register MC 14006 632,646
Dual Complementary Pair Plus Inverter MC 14007 632,646
4-Bit Full Adder MC14008 620.648
Quad 2-Input NAND Gate MC14011 632,646
Dual 4-Input NAND Gate MC14012 632,646
Dual Type D Flip-Flop MC14013 632,646
8-Bit Static Shift Register MC14014 620,648
Dusal 4-Bit Static Shift Register MC14015 620,648
Quad Analog Switch/Quad Multiplexer MC14016 632,646
Decade Counter/Divider MC14017 620,648
14-Bit Binary Counter MC14020 620,648
B-Bit Static Shift Register MC14021 520,648
Octal Counter/Divider MC14022 620,648
Triple 3-Input NAND Gate MC14023 632,646
Seven-Stage Ripple Counter MC14024 632 646
Triple 3-Input NOR Gate MC14025 632,646
Dual J-K Flip-Flop MC14027 620,648
BCD-Te-Decimal Decoder/ MC14028 620,648
Binary-To-Octal Decoder
Triple Serial Adder (Positive Logic) MC14032 620,648
B Bit Universal Bus Register MC 14034 684,709
4.Bit Parallel-In/Parallel-Out Shift Register | MC14035 620,648
Triple Serial Adder (Negative Logic) MC14038 620,648
12.Bit Binary Counter MC 14040 620,648
Quad Latch MC 14042 620,648
Phase-Locked Loop MC14048 620,648
Hex Invertaer/Buffer MC 14049 620,648
Hex Buffer MC 14050 620,648
Quad 2-Input OR Gate MC 14071 632,646
Quad D-Type Register MC14076 620,648
Quad 2-Input AND Gate MC 14081 632,646

INTEGRATED CIRCUITS

1 P SUFFIX
PLASTIC PACKAGE
CASE 646

WeMOS

1

P SUFFIX
PLASTIC PACKAGE
CASE 648

i
e o~ g ‘v‘ﬂﬂf ‘
% > I \qﬁﬂ[
24 PP'[N | 1
1
L SUFFIX
CERAMIC PACKAGE
CASE 684
1
P SUFFIX
L SUFFIX PLASTIC PACKAGE
CERAMIC PACKAGE CASE 709
CASE 620
Function Type Case
Triple Gate MC14501 620,648
(Dual 4-Input NAND Gate and 2-Input
NOR/OR Gate or 8- Input AND/NAND Gate)
Strobed Hex Inverter/Buffer MC14502 620,648
64-8it Static Random Access Memory MCM14505 | 632,646
Dual Expandable AND-OR-INVERT Gate MC14506 620,648
Quad Exclusive OR Gate MC14507 632.646
Dual 4-8Bit Latch MC14508 684,709
BCD Up/Down Counter MC14510 620,648
BCD-To-Seven Segment Latch/Deacoder/Driver MC14511 620,648
8-Channel Data Selector MC14512 620,648
4-Bit Latch/4 10 16 Line Decoder (High) MC14514 684,709
4.Bit Latch/4 to 16 Line Decoder (Low] MC14515 684,709
Binary Up/Down Counter MC14516 620,648
Dual 64-Bit Static Shift Register MC14517 620,648
Dual BCD Up Counter MC14518 620,648
4-Bit AND/OR Selector MC14519 | 620,648
(Quad 2-Channel Data Selector or Quad
Exclusive NOR Gate)
Dual Binary Up Counter MC14520 620,648
24-State Frequency Divider MC14521 520,648
Programmable Divide-By-N 4.Bit Counter (BCD) MC14522 620.648
1024 Bit Read Only Memary MCM14524 | 620,648
Programmable Divide-By N-4-Bit Counter (Binary}| MC14526 520,648
BCD Rate Muitiplier MC14527 620,648
Dual Retriggerable/Resettable MC14528 620,648
Monaostable Multivibrator
Dual 4 Chanrel Analog Data Selector MC14529 620,648
Dual 5 Input Majority Logic Gate MC14530 620.648
12-Bit Parity Tree MC14531 620,648
8-Bit Priority Encoder MC 14532 €20.,648
Real Time 5-Decade Counter MC14534 684 709
Programmable Timer MC14536 620648
256 Bit Static Random Access Memory MCM14537 690
Dual 4 Channel Data Selector/Multiplexer MC 14539 620,648
Programmable Oscillator/T imer MC14541 632,646
BCD 10 Seven Segment Latch/Decoder/Driver MC 14543 620,648
Successive Approximation Register MC14549 620,648
256-Bit Static Random Access Memory MCM14552 | 684,709
Three Digit BCD Counter MC 145563 620648
2 x 2:Bit Parallel Binary Multiplier MC 14554 620,648
Dual Binary to 1 of 4 Decoder/Demuitiplexer MC14555 620,648
Dual Binary to 1 of 4 Decoder/Demultiplexer MC14556 | 620,648
{Inverting)
1-to 64 Bit Variable Length Shift Register MC 14557 620,648
BCD to-Seven Segment Decoder MC14558 620648
Successive Approximation Register MC 14559 620,648
NBCD Adder MC 14560 620,648
9°'s Complementer MC14561 632,646
128 Bit Static Shift Register MC14562 632,646
Industrial Time Base Generator MC 14566 620,648
Hex Gate (Quad Inverter Plus 2 input NOR MC14572 620.648
Gate plus 2-Input NAND Gate)
4 x 4 Multiport Register MC14580 684,709
4 Bit Arithmetic Logic Unit MC14581 684,709
Look Ahead Carry Block MC14582 620,648
Dual Sehmitt Trigger MC14583 620,648
4-8it Magnitude Comparator MC14585 620648
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MC14400 Series Complementary MOS

The MC14400 Series contains devices whose designs and specifications are
tailored towards specific subsystem applications. The MC 14400 Series devices
are manufactured with the same low power metal gate complementary MOS
processing techniques as the MC14000 and MC 14500 Series standard product
family devices, and as such will exhibit the same inherent characteristics of
the technology such as low power dissipation and high noise immunity. The
specifications of these subsystem devices are, however, designed to maximize
their efficiency in the applications for which they were intended and may not
necessarily meet the more universal specifications required of and guaranteed

L SUFFIX
CERAMIC PACKAGE

by our standard MC14000 and MC14500 CMOS product family. CASE 620
To differentiate the new specification policy, the MC14400 Series will P SUFFIX
have a new set of suffixes. Some devices will have only a package option, PLASTIC PACKAGE
either plastic (P suffix) or ceramic ("L suffix). Other devices will have CASE 648
options available for power supply range (V" or “F" suffix) and operating
temperature range (“E" suffix).
G L SUFFIX
17« 0 CERAMIC PACKAGE
L SUFFIX S
CERAMIC PACKAGE
CASE 688 1
L SUFFIX
CERAMIC PACKAGE
CASE 684

Z SUFFIX P SUFFIX P SUFFIX
LEADLESS CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE
CASE 703 CASE 704 CASE 709

FUNCTIONS AND CHARACTERISTICS

Vpp Range Temperature
Function Type vde o, - Case
2-0f-8 Tone Encoder MC14410L.P 44106.0 -40 to +85 620, 648
Bit Rate Generator MC14411L,P 5.0 -40 10 +85 684, 709
Universal Low Speed MC14412FL 4.75 to 15 -40 to +85 690
(0-600 bps) Modem MC14412VL 4.75 10 6.0 -40 to +85 690
Quad Precision Timer/Driver MC14415EF L 3.0to 18 -55 10 +125 620
MC14415FL.FP 3.0t0 16 -40 to +85 620, 648
MC14415EVL 30to6.0 -55to +125 620
MC14415VL, VP 3.0to 6.0 -40 1o +85 620, 648
2-0f-8 Keypad-to-Binary Encoder MC14419L P 3.0 to 6.0 -40 to +85 620, 648
3% Digit A/D Logic Subsystem MC14435EF L 301w 18 -65 to +125 620
MC14435F L FP 3.0to0 16 -40 to +85 620, 648
MC14435EVL 3010 6.0 -55 10 +125 620
MC14435V L VP 3.0t06.0 -40 to +85 620, 648
L. C. D. Watch/Clock Circuit MC14440L .2 1.4 to 1.65 -10 to +60 699, 703
MCC14440 Chip
Oscillator/216 Divider/Buffer MC14450L P 1.3 t0 3.0 01to +50 688, 704
MCC14450 Chip
Oscillator/211 to 219 Divider/Buffered MC14451L,P 1.3t0 3.0 -10 to +60 620,648
Duty Cycle Control MCC14451 Chip
Hex Contact Bounce Eliminator MC14490EF L 30to 18 -55to +125 620
MC14490F L ,FP 3.0to0 16 -40 to +B5 620, 648
MC14490EV L 3.0to 60 -55 10 +125 620
MC14490VL. VP 30tw 6.0 -40 to +85 620, 648
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BIPOLAR DIGITAL INTEGRATED CIRCUITS

Motorola's Bipolar Integrated Circuits include elements of several logic families — MECL,
MHTL, MDTL, MRTL and MTTL — from SSI to large scale functions.

Of particular interest is the MECL 10,000 high-speed logic family. This series features
significantly lower power dissipation when compared to standard MECL devices.
Technological advances have permitted new levels of circuit complexity. One such example is
the MCM 10149, 1024-Bit PROM.

While not family related, Phase-Locked Loop (PLL) and Megalogic encompass several
design approaches to bipolar circuits.

Motorola offers the designer a choice of specifically designed integrated circuits for
performing phase-locked loop functions, such as, phase detection, frequency division, filtering,
and voltage-controlled signal generation.

Megalogic provides several design approaches to bipolar LSI. Motorola has developed LSI
arrays of 160 and 400 gate complexities with typical speeds of 25 ns per gate. These gate arrays
keep costly layout and engineering manpower to a minimum.

Motorola's extensive experience in high-reliability military and space programs has resulted
in quality assurance for integrated circuits and participation in the MIL-M-385 10 Program. The
dielectrically Isolated MDTL family and the Beam-Lead MTTL family are also used in highly
reliable systems.

Page
MECL MENDDODBERE » o« .« o ovins 56555 6 6 Smmons s 85555 5§ ABEE bn mm 7% 5 1 oormACALS o 5 5 5 % & % erarirs 2-2
MECL HIEMC1800 Series . . .. ... ...ttt e e e e 2-4
Megalogic LSI. . . .. . 2-5
Logic Products for Phase-Locked Loop Applications . .. ... ..._............ ... ... ... .. ... ... .. 2-6
MHTL MCBBO Series . . . . . ..ottt e e e e e e e 2-7
MDTL MCB30/MCO30 Series. . . .. ... ..ottt ettt e e e e e 2-8
(Includes MC1800/MC 1900 Series Devices)
MRTL MC700/MC800/MCO00 SEries . . . . .. ..oou ettt ittt e e e e e e 2-10
(Includes MC9700/MC9800 Series Devices)
mW MTRL MC708/MCBO08/MCO0B Series . .. .. ... ...ouuiin it 2-1
(Includes MC9700/MC9800 Series Devices)
MTTL Beam Lead Integrated Circuits . ... ........... .. ... ..o 2-12
(MCBC5400 Series)
MTTL Dielectrically Isolated Integrated Circuits. . . .. .. .. ......... ... .. .. 213
(MCE54HO0/MCE74H00 Series,
MCE5400/MCE7400 Series)
MCE7000 Series Dielectrically Isolated Integrated Circuits .. .. .. ................. ... .. .. .. 2-13
MDTL Dielectrically Isolated Integrated Circuits. . .. .. ..... ...t 2-14
(MCE930 Series)
Special Bipolar Logic Products for Custom Applications. . . . .. ... .......... 0o 2.15
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MC10,100/10,200 Series (-30 to +85°C)
MC10,500/10,600 Series (-55 to +125°C)

MECL 10,000 has an excellent speed-power product,
has relatively slow rise and fall times, and transmission-
line drive capability. The combination of versatile logic
functions and the 2.0 ns propagation delay make MECL
10,000 a versatile family for data handling and processing
systems.

MECL 10,000 SERIES
INTEGRATED CIRCUITS

WIECL

Circuit design with MECL 10,000 is unusually con-
venient. The differential amplifier input and emitter-
follower output permit high fanout, the wired-OR option,
and complementary outputs. MECL IIl is directly com-
patible with MECL 10,000, and can be used to extend the
speed capability of the MECL 10,000 series.

L SUFFIX P SUFFIX F SUFFIX
CERAMIC PACKAGE |7y PLASTIC PACKAGE CERAMIC PACKAGE
CASE 623 1 I | l | CASE 648 CASE 650
P SUFFIX L SUFFIX AL SUFFIX
PLASTIC PACKAGE | CERAMIC PACKAGE CERAMIC PACKAGE F SUFFIX
CASE 649 CASE 620 CASE 690 CERAMIC PACKAGE
CASE 652
!
FUNCTIONS AND CHARACTERISTICS (Ve =0, VEg = -5.2V, T = 259C)
Propagation Power Dissipation
Type(D Delay” mwW
Function -30 to +85°C | -55 to +125°C ns typ typ/pkg* Case
Quad 2-lnput NOR Gate With Strobe MC10100 - 2.0 100 620
Quad OR/NOR Gate MC10101 MC10501 2.0 100 620,648,650
Quad 2-Input NOR Gate MC10102 MC10502 2.0 100 620,648,650
Quad 2-Input OR Gate MC10103 = 2.0 100 620
Quad 2-Input AND Gate MC10104 MC10504 2.7 140 620,648,650
Triple 2.3-2-Input OR/NOR Gate MC10105 MC10505 20 90 620,648,650
Triple 4-3-3-Input NOR Gate MC10106 MC10506 2.0 90 620,648,650
Triple 2-Input Exclusive OR/Exclusive NOR x MC10107 MC10507 25 110 620,648,650
Dual 4-5-Input OR/NOR Gate MC10109 MC10509 2.0 60 620,648,650
Dual 3-input 3-Output OR Gate MC10110 — 2.4 160 620,648
Dual 3-Input 3-Output NOR Gate MC10111 - 2.4 160 620,648
Quad Exclusive OR Gate MC10113 — 25 175 620,648
Triple Line Receiver MC10114 MC10514 24 145 620,648,650
Quad Line Receiver MC10115 MC10515 20 110 620,648,650
Triple Line Receiver MC10116 MC10516 2.0 85 620,648,650
Dual 2-Wide 2-3-Input OR-AND/OR-AND- MC10117 MC10517 23 100 620,648,650
INVERT Gate
Dual 2-Wide 3-Input OR-AND Gate MC10118 MC10518 2.3 100 620,648,650
4-Wide 4-3-3-3-Input OR-AND Gate MC10119 MC10519 23 100 620,648,650
4-Wide OR-AND/OR-AND-INVERT Gate Mc10121 MC10521 23 100 620,648 650
Triple 4-3-3.Input Bus Driver MC10123 - 3.0 310 620
Quad MTTL to MECL Translator MC10124 MC10524 3.5 380 620,648,650
Quad MECL to MTTL Translator MC10125 MC10525 45 380 620,648,650
Bus Driver MC10128 = 12.0 700 620
Quad Bus Receiver MC10129 - 10.0 750 620
Dual Latch MC10130 MC10530 25 155 620,648,650
Dual Type D Master-Slave Flip-Flop MC10131 MC10531 f= 160 MHz 235 620,648 650
Dual Multiplexer With Latch and Common Reset MC10132 - 3.0 225 620,648
Quad Latch MC10133 MC10533 4.0 310 620,648,650
Multiplexer with Latch MC10134 — 3.0 225 620,648
Dual J- K Master-Slave Flip-Flop MC10135 MC10535 f=140 MHz 280 620,648,650
Universal Hexadecimal Counter MC10136 MC10536 t= 150 MHz 625 620,648 650
{continued)

L suffix denotes Dual in-Line Ceramic Package, P suffix denotes Dual In-Line Plastic Package, F suffix denotes flat package
(i.e., MC10100L = Ceramic Dual In-Line Package, MC10100P = Plastic Dual In-Line Package and MC 10500F = Ceramic Flat Package.)

*External Load Power not included.
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FUNCTIONS AND CHARACTERISTICS (continued)

Type (1) Propagation | Power Dissipation
Delay mW

Function -30 to +85°C | -55 to +125°C ns typ typ/pkg*® Case
Universal Decade Counter MC10137 MC10537 f= 150 MHz 625 620,648 650
Bi-Quinary Counter MC10138 - f= 150 MHz 370 620,648
64-Bit Random Access Memory (90 £2) MCM10140 - taccess = 15 (max) 420 620,690
Four-Bit Universal Shift Register MC10141 MC10541 f=200 MHz 425 620,648,650
64-Bit Random Access Memory (50 £2) MCM10142 - taccess = 10 (max) 420 620
8 x 2 Multiport Register File (RAM) MCM10143 - taccess = 10 610 623
256-Bit Random Access Memory MCM10144 - tAccess = 30 (max) 420 620,690
64-Bit Register File (RAM) MCM10145 — taccess = 10 625 620
128-Bit Random Access Memory MCM10147 - taccess = 12 (max) 420 620
64-Bit Random Access Memory (50 2) MCM10148 — taccess = 15 (max) 420 620
1024-8it Programmable Read-Only Memory MCM 10149 - tAccess = 25 (max) - 690
Quad Latch MC10153 = 4.0 310 620
Quad 2-Input Multiplexer (Non-Inverting) MC10158 - 25 197 620
Quad 2-Input Multiplexer (Inverting) MC10159 - 2.5 218 620
12-Bit Parity Generator-Checker MC10160 MC10560 5.0 320 620,648,650
Binary to 1-8 Decoder (Low) MC10161 MC10561 4.0 315 620,648,650
Binary to 1-8 Decoder (High) MC10162 MC10562 4.0 315 620,648,650
Error Detection-Correction Circuit MC10163 — 5.0 520 620
8-Line Multiplexer MC10164 MC10564 3.0 310 620,648,650
8-Input Priority Encoder MC10165 — 7.0 545 620,648
5-Bit Magnitude Comparator MC10166 - 6.0 440 620
Quad Latch MC10168 = 3.0 310 620
9 + 2 Bit Parity Generator-Checker MC10170 — 4.0 300 620
Dual Binary to 1-4 Decoder (Low) MC10171 MC10571 4.0 325 620,648,650
Dual Binary to 1-4 Decoder (High) MC10172 MC10572 4.0 325 620,648,650
Quad 2-Input Multiplexer/Latch MC10173 — 25 275 620,648
Dual 4 to 1 Multiplexer MC10174 MC10574 3.5 305 620,648,650
Quint Latch MC10175 MC105675 2.5 400 620,648
Hex "'D"" Master-Slave Flip-Flop MC101786 MC10576 f= 150 MHz 460 620,648,650
Triple MECL to NMOS Translator MC10177 - — 1.0wW 620
Binary Counter MC10178 — f= 160 MHz 370 620,648
Look-Ahead Carry Block MC10179 MC10579 3.0(CnP) 4.0 (G) 300 620,648,650
Dual High Speed Adder/Subtractor MC10180 MC10580 4.5 360 620,648,650
4-Bit Arithmetic Logic Unit/Function Generator MC10181 MC10581 See Logic Diag, 600 623,649,652
2-Bit Arithmetic Logic Unit/Function Generator MC10182 — See Logic Diag. 575 620
4 x 2 Multiplier MC10183 - 50 760 623
Hex “'D* Master Slave Flip-Flop/with Reset MC10186 - f= 1560 MHz 460 620
Quad MST to MECL 10,000 Translator MC10190 = 25 215 620
Hex MECL 10,000 to MST Translator MC10191 = 2.2 145 620
Error Detection-Correction Circuit MC10193 = 7.5 520 620
Dual Simultaneous Bus Transceiver MC10194 - 2.5 405 620
Hex Inverter/Buffer MC10195 = 2.0 200 620
Hex “AND" Gate MC10187 == 2.8 200 620
High-Speed Dual 3-Input 3-Output OR Gate MC10210 - 1.6 160 620,648
High-Speed Dual 3-Input 3-Output NOR Gate MC10211 = 1.8 160 620,648
High-Speed Dual 3-Input 3-Output OR/NOR Gate MC10212 — 1.5 160 620
High-Speed Triple Line Receiver MC10216 MC10616 1.8 100 620,648,650
High-Speed Dual Type D Master-Slave Flip-Flop MC10231 MC10631 f =225 MHz 270 620,648,650
High Speed 2 x 1 Bit Array Multiplier Block MC10287 — - 400 620

@ L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Dual In-Line Plastic Package, F suffix denotes flat package

(i.e., MC10100L = Ceramic Dual In-Line Package, MC10100P = Plastic Dual In-Line Package and MC 10500F = Ceramic Flat Package.)

*Load Power not included
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MC1600 Series (-30°C to +85°C)

The requirement for digital systems with ever higher perform- MECL |1l circuit design is similar to that used in the popular
ance has increased the need for high-speed integrated circuits. The MECL 10,000 family. In the MECL 111 line, as well as MECL 10,000,
industry has recognized that the only economical way to obtain advanced processing techniques are employed and the capability
high operating system speed is through the use of emitter-coupled for driving low-impedance terminated lines is provided. MECL 111
logic. Motorola of fers a state-of-the-art, emitter-coupled logic family is recommended for new designs.

with subnanosecond propagation delays — MECL |11,

GENERAL FEATURES
e Gate Switching Speeds of 1.0 ns typical

e Capability of Driving Terminated Lines with Impedance as I | | 1 1 P SUFFIX
- Low as 50 Ohms { "LASJAEE":ES"-AGE
CERAMIE FACEARE e Flip-Flop Toggle Rate Greater Than 500 MHz
CASE 650 ¢ Operation with Unused Inputs Left Open
o Compatibility with MECL 10,000 Series
o Counting Speeds to above 1 GHz

[ 1 I [ P SUFFIX

{ ' | | | | | L SUFFIX —"  F SUFFIX L SUFFIX P"ASCT;EEP:S:AGE
CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 607 CASE 632
FUNCTIONS AND CHARACTERISTICS (Vgc =0, VEg = -5.2V, Ta = 25°C unless otherwise noted.)
Power Dissipation
Tvpe @ | | oading Factor # """""m"Iﬁ“ (mn:'u:“ :
Function | -30°10 +85°C | Each Output " nstyp  typlpkg Case

High Bandwidth MC1601 = 0.75 600 650

Quad 2-Input OR/NOR Gate
High Bandwidth MC1602 - 0.75 460 650

Triple 2-2-3 Input OR/NOR Gate
High Bandwidth 4-5-Input OR/NOR Gate MC1603 = 0.75 320 650
High Bandwidth Triple Line Receiver MC 1804 = 0.75 460 650
Dual Type D Master-Slave Flip-Flop MC1605 — 500 MHz typ 525 650
Voltage Controlled Oscillator MC 1648 - *225 MHz typ 150 607,632,646
Dual A/D Comparator MC1650 70 35 275 620,650
Dual A/D Comparator MC1651 70 3.0 275 620,650
Binary Counter MC 1654 70 *325 MHz typ 750 L1/ 620
Voltage-Controlled Multivibrator MC1658 70 *150 MHz typ 125 620,648,650
Dual 4-Input OR/NOR Gate MC1660 70 1.1 120 620,650
Quad 2-Input NOR Gate MC1662 70 1.1 240 620,650
Quad 2-Input OR Gate MC1664 70 1.1 240 620,650
Dual Clocked R-S Flip-Flop MC1666 70 1.8 220 620,650
Dual Clocked Latch MC1668 70 1.8 220 620,650
Master-Slave Type D Flip-Flop MC1670 70 *350 MHz typ 220 620,650
Triple 2-Input Exclusive OR Gate MC1672 70 1.3 220 620,650
Triple 2-Input Exclusive NOR Garte MC1674 70 1.3 220 620,650
Bi-Quinary Counter MC1678 70 *350 MHz typ 750 L/ 620
Dual 4-5-Input OR/NOR Gate MC1688 70 08 125 650
UHF Prescaler Type D Flip-Flop MC1690 70 *500 MHz min 200 620,650
Quad Line Receiver MC1692 70 1.1 220 620,650
4-Bit Shift Register MC1694 70 *325 MHz typ 750 LLS 620
1 GHz Divide-By-Ten Counter MC 1696 = *1 GHz min 650 650
Divide-By-Four Gigahertz Counter MC1699 — *1.2 GHz typ 650 650

@ L suffix denotes Dual In-Line Ceramic Package, F suffix denotes Ceramic Flat Package, P suffix denotes Dual In-Line Plastic Package.
{i.e., MC1600L = Ceramic Dual In-Line Package, MC1600F = Ceramic Flat Package, MC1600P = Plastic Dual In-Line Package).

£_L/ Requires Heat Sink — |ERC-LIC-214A2WCB or equivalent. #DC Loading Factors are based on:
*Toggle Frequency 1. Full load output current, [ = -25 mAdc max
2. Maximum input current, ljn = 350 uAdc
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INTEGRATED CIRCUITS

LS

MEGALOGIC LSI

MEGALOGIC is a bipolar LS| family of low-cost
products directed to the computer, industrial, and con-
sumer markets, for both MPU and non-MPU applications.
The family will include technologies such as TRL and
I2L, plus others that may be applicable. Design techniques
will encompass the production-proven gate array technigque
plus other design approaches to provide the flexibility

BIPOLAR LSI GATE ARRAYS

Megalogic encompasses several design approaches to
Bipolar LSI. One approach is the basic gate array. The
basic arrays with the addition of custom metalization, can
be connected quickly and economically into high-density
functions of equivalent complexity.

Characteristic XC160 XC400

Number of Gates 160 400
Number of Bonding Pads 48 74
Fan-In 3 3
Fan-Out (Internal) 5 5
Propagation Delay 25ns 25 ns
Power Dissipation {Chip) 480 mwW 1200 mW
Logic “0" Level* 05V 05V
Logic ‘1" Level” 24V 24V
Die Size (Mils) 74 x 103 123 x 125

*External, at specified load.

STANDARD PRODUCT LINE

required for cost-effective, standard bipolar LS| functions.

Designers can now implement highly complex systems
with only a few basic off-the-shelf LS| components.
Benefits include lower system costs, off-the-shelf avail-
ability, improved reliability, lower system power drain,
fewer parts to assemble and inspect, and more compact
system architecture.

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 623 CASE 646

P SUFFIX P SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
CASE 648 CASE 649

The following standard Bipolar LS| parts have been defined, and are available.

Device Function Case Applications
MC8500 | CRCC Generator 649 | Magnetic tape drive controllers
using NRZI recording; 7 or 9 channels.
MC8501 Error Pattern Register 648
MC8502 | LRCC/Data Register 649
MC8503 | Universal Polynomial Generator 646 | Cassette, floppy disc, data com-
(16-Bit) munications
MC8504 | Universal Presettable Polynomial 648 | High-speed disc controllers, digital !
Generator (4-Bit, Cascadable) filtering
MC8505 | MOS Dynamic Memory Refresh 648 | Add-on memory, memory
Logic Circuit applications
MCB8506 | Polynomial Generator (16-Bit) 648 | Floppy disc, SDLC terminals
MC8520 | Deskew/Queue Register 623 | Magnetic tape drive controllers, phase
encoded
MC8521* | Data Recovery TBA
MC8522* | 2-0f-8 Tone Decoder TBA
{Low Frequency)
MC8523* | 2-0f-8 Tone Decoder TBA | Digital communications, touch tone
(High Frequency) receivers, telephone networks, mobile
MC8524* | 2-0f-8 Tone Decoder Timing TBA radio systems.
and Control

*To be announced.
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LOGIC PRODUCTS
for

PHASE-LOCKED LOOP APPLICATIONS

F SUFFIX L SUFFIX L SUFFIX P SUFFIX P SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE
CASE 607 CASE 620 CASE 632 CASE 646 CASE 648

Motorola offers the designer a choice of specially designed integrated circuits for performing
phase-locked loop functions: phase detection, frequency division, filtering, and voltage-controlled
signal generation. In addition, the choice of circuits permits the designer to select TTL circuits
where speed is not critical (<25 MHz), or ECL circuits where high speed is required. The MC12000
series circuits will operate at either +5.0 V or -5.2 V, and translators are included where needed so
that all functions are compatible.

FUNCTIONS AND CHARACTERISTICS

Power
5 Frequency Dwﬁ;twn
Function -55 to +125°C | Case 0 to +75°C Case Family | MHz typ | typ/pkg
Emitter-Coupled Oscillator - - MC1648 607,632,646 MECL 225 150
Voltage-Controlled Multivibrator - — MC1658 620,648 MECL 150 125
Dual Voltage-Controlled Multivibrator MC4324 607,632 MC4024 607,632,646 MTTL 30 150
Phase-Frequency Detector MC4344 607,632 MC4044 607,632,646 MTTL 80 85
Digital Mixer/Translator - -~ MC12000 632 MECL 250 470
Two-Modulus Prescaler — — MC12012 620 MECL 200 500
Two-Modulus Prescaler MC12513 620 MC12013 620,648 MECL 600 —
Counter Control Logic — - MC12014 620 MTTL 25 25
Offset Control MC12520 632 MC12020 632,646 MECL - -
Offset Programmer MC12521 620 MC12021 620,648 MECL - —
Phase-Frequency Detector MC12540 632 MC12040 632,648 MECL 70 425
Crystal Oscillator MC 12560 620 MC 12060 620,648 MTTL | 0.1 10 2.0 175
Crystal Oscillator MC12561 620 MC12061 620,648 MTTL 2.01to0 20 210
Programmable Modulo-N MC4316 620 MC4016 620,648 MTTL 8.0 250
Decade Counter (<0 thru 9) (MC54416) (MC74416)
Programmable Modulo-N MC4317 620 MC4017 620,648 MTTL 8.0 250
Counter (=0, 1 and =0 thru 4) (MC54417) (MC74417)
Programmable Modulo-N MC4318 620 MC4018 620,648 MTTL 8.0 250
Hexadecimal Counter (<0 thru 15) (MC54418) (MC74418)
Programmable Modulo-N MC4319 620 MC4019 620,648 MTTL 8.0 250
Counter (<0 thru 3 and =0 thru 3) (MC54419) (MC74419)
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MD:II]WD: INTEGRATED CIRCUITS M]EDFB:

*MC660 Series (-30 to +75°C)

Motorola’s MHTL integrated circuits are especially designed to meet PLAS‘:?S::L);AGE
the requirements of industrial applications because of the outstanding CASE 646

noise immunity. MHTL circuits provide error-free operation in high
noise environments far beyond the tolerance of other integrated circuit
families. Multifunction packages and broad operating temperature range
further tailor this device family to the industrial designer’s requirements.

P SUFFIX
PLASTIC PACKAGE
CASE 648

*MHTL cermaic dual in-line devices are available with specification over the -55°%C
to +125°C temperature range and/or with hi-rel processing on special order. See

your Motorola representative for pricing. L SUFFIX
CERAMIC PACKAGE
CASE 620

L SUFFIX
CERAMIC PACKAGE
CASE 632

l l PC SUFFIX
PLASTIC PACKAGE
CASE 676

P SUFFIX
PLASTIC PACKAGE I
CASE 675

FUNCTIONS AND CHARACTERISTICS (Vg = 15V = 1.0 Vdc, T = 25°C)

Power
Type () Loading Propagation Dissipation
-30 to Factor Delay mW
Function +75°C Each Output ns typ typ/pkg Case
Expandable Dual 4-Input NAND Gate (active pullup) MC660 10 110 33/26@ 632,646
Expandable Dual 4-Input NAND Gate (passive pullup) MC661 10 125 BB/26 @ 632,646
Expandable Dual 4-Input Line Driver (NAND) MC662 30 140 180/26 @ 632,646
Dual J-K Flip-Flop MCE63 9 3.0MHz @ 200 632,646
Master-Slave R-S Flip-Flop MC6E64 8 3.0 MHz @ 160 632,646
DTL=8
Triple Level Translator MC665 MTMFL I =5.%5 40 93 (MOTL) 632,646
MRTL =5 104 (MRTL)
Triple Level Translator MC666 10 75 105 632,646
Dual Monostable Multivibrator MC6&67 10 140 240 632,646
Quad 2-Input NAND Gate (passive pullup) MC668 10 125 176/52 (2 632,646
Dual 4-Input Expander MC6B69 - — - 632,646
Triple 3-Input NAND Gate (passive pullup) MC670 10 125 132/398 (2 632,646
Triple 3-Input NAND Gate (active pullup) MC671 10 110 132/39 @ 632,646
Quad 2-Input NAND Gate (activa pullup) MC672 10 110 176/52 @ 632,646
Dual 2-Input AND-OR-INVERT Gate (active pullup) MC673 10 110 160/50 ® 632,646
Dual 2-Input AND-OR-INVERT Gate (passive pullup) MC674 10 125 160/50 @ 632,646
Dual Pulse Stretcher MCG675 10 150 (p?ns 1.6) 180 632,646
110 {pins 5,6)
BCD-To-Decimal Decoder-Driver MCE76 — - 380 620,648
Hex Inverter With Strobe (active pullup) MC&77 10 110 246/96 @ 620,648
Hex Inverter With Strobe (without output resistors) MCGE78 10 125 192/96 @ 620,648
Dual Lamp/Line Driver MC679.B 125 0.5 us typ 250/30 @ 632,646
Hex Inverter (active pullup) MCB80 10 110 246/96 2@ 632,646
Hex Inverter (open collector) MC6E81 10 125 192/96 @ 632,646
Quad Latch MC682 10 250 375 620,648
Quad 2-Input Exclusive OR Gate MCEB83 10 - 380 632,646
Decade Counter MCE84 10 0.5 MHz @ 480 620,648
Binary Counter MCE85 10 0.5 MHz @ 480 620,648
4-Bit Shift Register MC686 10 0.5 MHz @ 480 620,648
Dual J-K Flip-Flap MCE88 10 2.5 MHz @ 375 620,648
Hex Inverter (high voltage) MCBB9 10 150 173/55 @) 632,646
Hex Inverter (active pullup) MCE90 10 150 173/55 @) 632,646
Hex Inverter/Interface Element MC691 10 ?gg ::;*; 500/150 (3 632,646
Dual Interface Element, Line Driver/Receiver MCB96 :gg ;g\v,r xgg 750 225/60 @ 620,648
Dual Power AND Gate MC699 10 ggg :ﬁ::: :g: 650/350 @ 675,676 @

® L suffix denotes Dual In-Line Ceramic Package, P denotes Dual In-Line Plastic Package (i.e., MC660L = Dual In-Line Ceramic,
MCG660P = Dual In-Line Plastic Package)

@ 'nputs High/Input Low @ frog @ CcCase 676 available on special order only.
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MIDJTI

MC830 Series (0 to +75°C)
MC930 Series (-55 to +1259)

MAXIMUM RATINGS

INTEGRATED CIRCUITS

MDD

MDTL integrated circuits provide an excellent balance of speed,
power dissipation, and noise immunity for general purpose digital

Bating Valua i applications. The line includes many multifunction types, Addi-
Supply Voltage — Vdc tional logic power is provided by the “wired OR'’ capability of the
Operating 4510 5.5 basic MDTL gate.
Continuous 8.0
Pulsed, < 1 second 12 G SUFFIX
Output Current (Into Outputs with mAdc METAL PACKAGE
Outputs Low) CASE 603-02 P SUFFIX
Buffers, Power Gates — Continuous 100 TO00 PLASTIC PACKAGE
Pulsed, < 30 ms 300 CASE 646
All other types — Continuous 30
Pulsed, < 30 ms 90
Input Forward Current — mAdc
Continuous -10
Pulsed, < 30 ms -30 ; F SUFFIX
or CERAMIC PACKAGE P SUFFIX
_ CASE 607 PLASTIC PACKAGE
Negative Voltage at Input — Vdc
) CASE 648
Continuous -0.5
Pulsed, < 30 ms -1.5
Input Reverse Current 1.0 mAdc
ar
Positive Voltage at Diode Input 5.5 Vdc
Operating Temperature Ran o¢ U= L SUFFIX
DMCQSg Smi::; * -55 to +125 CERAMIC FAGEADE
CASE 620 L SUFFIX
MCB830 Series Ot +75 CERAMIC PACKAGE
Storage Temperature Range °c CASE 632
Metal Can, Ceramic Pack age -65 to +150 TO-116
Plastic Package -55t0 +125
Maximum Junction Temperature c'C
MC930 Series 175
MCB830 Series 150
FUNCTIONS AND CHARACTERISTICS (V¢ = 5.0 Vde, Ta = 259¢)
| Conding | T 0ogE: [T S
Type (1) Type D Factor | tOM Oissipation
0to -55 to Each Delay W
Function +759C Case +1269C Case Output | nstyp typ/pkg
Expandable Dual 4 Input NAND Gate MC830 607,632,646 MCS30 607,632 8 30 22
Expandable Dual 3-2 Input NAND Gate MCB830 603 MC930 603 8 30 22
Clocked Flip-Flop MCB831 603,607,632,646 | MC931 603,607,632 7 40 55
Expandable Dual 4 Input Buffer MC832 607,632,646 MC932 607,632 25 35 85
Expandable Dual 3 2 Input Buffer MCB832 603 MC932 603 25 35 B85
Dual 4-Input Expander MCB833 607,632,646 MC933 607.632 = - -
Dual 4 3 Input Expander MCB33 603 MC933 603 - - -
Hex Inverter MCB34 607,632,646 MC934 607.632 8 30 66
Hex Inverter (without output resistors) MCB35 607,632,646 MC935 607,632 8 30 az
Hex Inverter MC836 607,632,646 MCS36 607.632 8 30 66
Hex Inverter MC837 607,632,646 MC937 607.632 7 25 90
Decade Counter MC838 607,632,646 MCa38 607,632 8 30 MHz % 150
Divide by Sixteen Counter MC839 607,632,646 MC939 607,632 8 30 MHz (3 150
Hex Inverter (without input diodes) MC840 607,632,646 MC940 607,632 8 30 66
Hex inverter (without output resistors
and input diodes) MCBa1 607,632,646 MC9at 607.632 8 30 42
4 Input AND Driver with NCOR Straobe MC843 603 MC943 603 250 mA 80 50
Expandable Dual 4 Input Power Gate MCsg44 607,632,646 MC944 607,632 27 30 65
Expandable Dual 3 2 Input Power Gate MC84a4 603 MC9o44 603 27 30 65
Ciocked Flip-Flop Mcaas 603,607,632,646 | MC945 603,607,632 12/10 @ 40 60
Quad 2-Input NAND Gate MCB846 607,632,646 MC946 607,632 8 30 44
Quad Inverter MCB846 603 MC946 603 8 30 a4
Quad 2 Input Gate Expander MC847 607,632,646 MC947 607,632 - -
Clocked Flip-Flop MC848 603,607,632,646 | MC948 603,607,632 | 11/9 ® 40 70
Quad 2-Input NAND Gate (2 k pullup resistor) | MCB849 607,632,646 MC949 607,632 7 25 66
Quad Inverter (2 k pullup resistor) MCB49 603 MC949 603 7 25 60
(D F suffix denotes Ceramic Flat Packege, G suffix denotes Metal Can, L suffix denotes Dual In-Line Ceramic Package. P suffix denotes ot}

Dual In-Lina Plastic Packaga. (i.e., MCB30G = Meatal Can, MCB30F = Flat Package, MCB30L = Dual In-Line Ceramic Package
Fan-out for MCB30 series type/Fan-out for MC930 saries type.

Maximum counting frequency.
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MDTL Integrated Circuits(continued)

FUNCTIONS AND CHARACTERISTICS (vce - 5.0 Vde, Ta = 259¢) (continued)

Losding: | Propese- .~ Power
Type (1) Type (D Eacton tion Dissipation
0to -55 to Each Delay mW
_ ‘Function +75°C Case +125%¢C Case Output | nstyp typ/pkg

Pulse Triggered Binary MC850 603,607,632,646 | MC950 603,607,632 10/8 @ 15 50
Monostable Multivibrator MC851 603,607,632,646 | MC951 603,607,632 10 40 30
Dual J-K Flip-Fiop (common ciock and

Cp. separate Sp) MC852 607,632,646 MC952 607,632 12/10 @ 40 120
Dual J-K Flip-Flop (separate clock and

SD, no CDJ MC853 607,632,646 MC953 607,632 12/10 @ 40 120
Dual J-K Flip-Flop (commaon clock and Cp,

separate Sy, 2 k pullup resistor) MC855 607,632,646 MC955 607,632 1/9 @ 40 140
Dual J-K Flip-Flop (separate clock and S,

no Cp. 2 k pullup resistor) MC856 607,632,646 MC956 607,632 11/9 @ 40 140
Quad 2 Input Buffer MCB857 607,632,646 MC957 607.632 25 35 170
Quad 2 Input NAND Power Gate MCB858 607,632,646 MC958 607,632 27 30 130
Expandable Dual 4-lnput NAND Gate

{2 k pullup resistor) MC861 607,632,646 MC361 607,632 7 25 a3
Expandable Dual 3-2 Input NAND Gate

(2 k pullup resistar) MCB61 603 MC961 603 7 25 33
Triple 3-Input NAND Gate MC862 607,646 MC962 607,632 8 30 33
Dual 2-input NAND Gate plus Inverter MC862 603 MC962 603 8 30 30
Triple 3:-Input NAND Gate (2 k pullup

resistor) MC863 607,646 MC963 607,632 7 25 50
Dual 2-Input NAND Gate plus Inverter

(2 k pullup resistor) MC863 603 MC963 603 7 25 45
Dual 6-lnput NAND Gate MC1800 607.632,646 MC1900 607,632 8 30 22
Dual 5-lnput NAND Gate (2k pullupresistor) MC1801 607,632,646 MC1901 607,632 7 25 33
Expandable B-lnput NAND Gate MC1802 607,632,646 MC1902 607,632 8 30 11
Expandable 8- Input NAND Gate

(2 k pullup resistor) MC1803 607,632,646 MC1903 607,632 ? 25 16.5
10-Input NAND Gate MC1804 607,632,646 MC1904 607,632 8 30 11
10-Input NAND Gate(2k pullup resistor) MC1805 607,632,646 MC1905 607,632 7 25 16.5
Quad 2-Input AND Gate MC1806 607,632,646 MC1206 607,632 8 35 72
Quad 2'Input AND Gate(2k pullup resistor) MC1807 607,632,646 MC1907 607,632 7 30 85
Quad 2-Input OR Gate MC1808 607,632,646 Mc1908 607,632 8 a5 97
Quad 2-Input OR Gate (2k pullup resistor) MC1809 607,632,646 MC1909 607,632 7 30 115
Quad 2-Input NOR Gate MC1810 607,632,646 MC1910 607,632 8 30 60
Quad 2-Input NOR Gate (2 k pullup rasistor) MCi811 607,632,646 MC1911 607,632 7 25 72
Quad 2-Input Exclusive OR Gate MC1812 607,632,646 MC1912 607,632 8 40 120
Quad Latch MC1813 620,648 MC19813 620 7 35 220
Quad Latch MC1814 607,632,646 MC1914 607,632 7 35 220
Parallel Gated Clocked Flip-Flop MC1815 607,632,646 MC1915 607,632 12/10 @ 40 65
Parallel Gated Clocked Flip-Flop MC1816 607,632,646 MC1816 607,632 11/9 @ 40 75
Quad 2-Input NAND Gate (without

output resistor) MC1818 607,632,646 MC1918 607,632 B 30 32
High Voltage Hex Inverter MC1820 632,646 - = 7 40 42

® F suffix denotes Ceramic Flat Package, G suffix denotes Metal Can, L suffix denotes Dual In-Line Ceramic Package, P suffix denates
Dual In-Line Plastic Package. (i.e., MCB30G = Metal Can, MC830F = Flat Package, MCB30L = Dual In-Line Ceramic Package.

Fan-out for MCB30 series type/Fan-out for MC930 series type.

Maximum counting frequency.




MEDIUM POWER
[m @Iﬁ‘ [l' INTEGRATED CIRCUITS I]ﬂ m Tr [l'
MC700 series (+15 to +559C)

MC800 series (0 to +75 and 0 to +100°C)
MC900 series (-55 to +125°C)

Medium-power MRTL integrated circuits pro- ) I
vide a broad line of low-cost, multi-function, G SUFFIX G SUFFIX P SUEFIX
digital circuits. Typical gate speed is 12 ns, with METAL PACKAGE METAL PACKAGE PLASTIC PACKAGE
power dissipation averages of 19 mW (input high) CARE DT C“fé ?83 02 CASE 546
and 5.0 mW (inputs low) per logic node. Devices
from the MC700 Series have loading factors
normalized for compatibility with the low-power ﬁa
mW MRTL devices for ease in mixing the two 2 T J ‘
power levels in a system. l
F SUFFIX F SUFFIX P SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE
CASE 606 CASE 607 CASE 648
TO-9
FUNCTIONS AND CHARACTERISTICS
(Vee = 3.0 V +10% for MC900 Series and MCB0OF, G Series: 3.6 V +10% for MCBOOP Series and MC700 Series, Ta = 25°C)
Loading Pm Power Dissipation
mW typ/pkg
Type @ Type @ Type () Type @) Eash Outpit
MC700 MC800 MC800 MC900 MC700 | MC800F.G
Series Series Series Series With and and
+15 10 Oto Ot -55 to mW | With | p | MCBOOP | MC900
Function +55°C Case +75°C {Case|+100°C | Case | +125°C | Case | MRTL |MRATL | nstyP| Series Series
Buffer MC700 601,606 MCB00 |601,606| MC300 |601,606| B8O 25 20 25/50 (2| 16/45 @
Counter Adapter MC701 601 MC801 601 MCa01 601 16 L] 22 B8O 55
RS Flip-Flop MC702 601 Mc802 | 601 | mMcsoz | 601 13 a 14 32 22
3-Input NOR Gate MC703 601,606 MC803 601,606 MC903 |601,606] 16 5 12 28/7.5 @ 19/5.0 @
Half Adder MC704 601,606 MCB04 |601,606| MC904 |601,606 16 5 14 65 a5
Half-Shift Register MC705 601,606 MCB05 |601.606| MC905 (601,606 13 a 22 75 53
Half-Shift Register (w/c inverter) MC706 601,606 MCB806 |601,606| MC906 |601,606 13 a 22 52 36
4-Input NOR Gate MC707 601,606 MC807 |601,606| MC907 |601,606 16 5 12 30/71.5 19/5.0
Dual 2-Input NOR Gate MC714 601,606 MCB14 |601,606| MC914 601,606 16 5 12 50/15 38/10
Dual 3-1nput NOR Gate MC715 603,606,646| MCB15 646 | MCB15 |603,606| MC915 |603,606 16 ] 12 55/15 38/10
4K Flip-Flop MC816 646 | MCB16 |601,606| MC916 |601,606 - 3 30 91/79 62/54 (3
J-K Flip-Flop MC723 601,606,646 10 - 30 91/79 -
Quad 2-Input NOR Gate MC724.A 607 646 |MCB24. A |46 |MCB24 607 MCco24 607 16 5 12 100/30 76/20 @
Dual 4-Input NOR Gate MC725 607,646 MCB25 646 | MCB25 607 MCS825 607 16 ] 12 60/15 38/10
J-K Flip-Flop MC726  |603,606.646| MCB26 646 | MCB26 |603.606| MC926 |603,606| 16 5 35  [100/86 130/65
Quad |nverter MC727 603,606 MCB27 |603,606) MC927 603,606 16 5 12 87/30 76/20 %
5-lnput NOR Gate MC729 601,606 MCB829 |603,606| MC929 (601,606 18 S 12 33;‘7 5 19/5.0 @
Quad Exclusive OR Gats MC771 607,646 Mca71 646 | MCB71 607 MC971 607 16 ] 12 72
J-K Flip-Flop MC774 601 MCB74 601 MC974 601 16 5 35 ?DD.’BS 130/65 @
Dual Half-Adder MC775 607,646 MC875 646 | MC875 607 MC975 607 | 16 5 20 120 90
Binary Up Counter MC777 646 MC877 | 646 |10 3 - 180 -
1 J-K Flip-Flop, 1 Expander, 2 Buffers| MC779 646 MC879 646 - - ~ a8 @
Decada Up Counter MC780 646 MC880 646 10 3 250 -
Dual Half-Shift Register MC783 607,646 |MCBB3 [G46|MC8B3 | 607 | MC983 | 607 13 4 22 140 110
Dual Half-Shift Register (w/invarter) | MC784 607,646 MCBB4 646 | MCBB4 607 MCoB84 607 13 4 22 100 75
Quad 2-input Expander MC785.A 607,646 |MCB85 A |646| MCB85 607 MC985 607 - - 12 20/— 17/— %
Dual 4-Input Expander MC786 607.646 |MC886 |646 | MCB86 | 607 | MC986 | 607 - = 12 20/— @| 17—
1J-K Flip-Flop, 1inverter, 2 Buffers | MC787 646 MC887 646 = - - |138/132@ =
Dual 3-Input Buffer, non-inverting MC788 607 646 mcsss 646 | MC888 607 MC988 607 80 2 24 145/56 (2)|128/42
Hex Inverter MC789 A 607,646 |MCBBI.A | 646 | MCBBS 607 MC989 607 16 5 12 130/15 76/20
Dual J-K Flip-Flop MC790 607,646 |MCB90 | 646 | MC890 | 607 | MC990 | 607 10 3 35 |[182/158 (3)|124/108
Dual J K Fiip-Flop MC791 607,646 | MC891 646 | MCB91 | 607 | MC991 | 807 16 5 a0 [190/160 (3)|155/130
Triple 3-1nput NOR Gate MC792 607,646 | MCB92 646 |MCB92 | 607 | MC992 | 607 16 5 12 | B2/24 57/15
Serial-Parallel Shift Register MC794 646 MC894 6456 16 5 55 225 -
Dual Full Adder MC796 607,646 MCB96 646 | MCB96 607 MC996 607 16 S 60 225 180
Dusl Full Subtractor MC797 607.646 | MCB97 | 646 | MC897 | 607 | MCa37 | 607 16 5 60 225 190
Dual Butfer MC799 (603,606,646 MCB9S 646 | MC899 |603,606| MC99s 603,606 B8O 25 | 15 | s0/90 @)| 32/90 @
Dual 4-Channel Data Selector MCS701 648 MC9801 648 16 5 25 100 -
Dual J-K Flip-Flop MC9702 546 MC9802 646 10 3 35 182/158 @ -
4-Bit Parallal Full Addar MC9704 648 MC9804 648 6 2 125 265 -
Dual 4-Channel Data Distributor MC9707 6548 MC9807 648 16 5 25 150 -
Quad Schmitt Trigger MC9709 646 MC9809 646 16 5 30 95
Quad 2-Input AND Gate MC9713 645 MC9813 | 646 16 5 28 100 =
Quad 2-Input NAND Gate MCca714 646 MC9B14 646 16 5 14 ( 145 -
Qued 2-Input OR Gate MC8715 646 MCOB15 | 646 16 5 14 () 28/100 —
Hex Expander MC9719.A 646 MC9819 A 646 - - 12 13/- ==

A" suffix devices have insured capability to drive at least one MTTL load or two MDTL loads
(@ G Suffix denotes Metal Can, F suffix denotes Flat Package, P suffix denotes Plastic Package.
@ Inputs High/Inputs Low
@ Only Clock Inputs High/Inputs Low
@ Only Clock Input high on flip-fiop, other element Inputs High/Inputs Low
(B) Operating Frequency (MHz)
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MC708 series (+15 to +55°C)

MC808 series (0 to +75°C)

MC908 series (—55 to +125°C)

INTEGRATED CIRCUITS

W WMIRTL

Low-power mMW MRTL integrated circuits are U ‘
designed for use where minimal system power G SUFFIX G SUFFIX P SUEFIX
consumption is desired. Typical gate speed is METAL PACKAGE METAL PACKAGE PLASTIC PACKAGE
2 . U CASE 601 SE 60 CASE 646
27 ns, with typical power dissipation of 6.5 mW c'?o-moa
(input high) and 0.5 mW (inputs low) per logic
node. Devices from the MC708 Series can be
mixed with devices from the medium-power <
MC700 Series which has loading factors normal- 2%
ized for compatibility.
F SUFFIX F SUFFIX P SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE
CASE 606 CASE 607 CASE 648
TO-91
FUNCTIONS AND CHARACTERISTICS
(Vg = 3.0 V £10% for MC908 Series, 3.6 V + 10% for MCBO08 Series and MC708 Series; Tp = 25°C)
Loading Power Dissipation
Type @ | Type @ Type @ Factor mW typ/pkg
MC708 MCso08 MC908 Each MC708
Series Series Series Qutput Series
+15 to 0to -55 to All tp & MC808 MC908
Function +550C +759C Case +125°C Case Series | nstyp Series Series
Half Adder MC708 MCB08 601,606 MC908 | 601.606 4 60 19/12.5 14/8.5 (2
2-input Buffer MC709 MCB809 601.606 MC909 | 601,606 30 57 7.0/23 5.5/16_ (2
Dual 2-Input NOR Gate MC710 MCB10 601,606 MC910 | 601,606 3 27 10/2.5 8.0/1.0
4-Input OR/NOR Gate MC711 MC811 601,606 MC911 | 601,606 4 60 8.0/5.5 6.0/3.5
Half Adder MC712 MC812 601,606 MC912 | 601,606 4 66 15.5/10.5 11.5/5.5
Type D Flip-Flop MC713 MC813 601.606 MC913 | 601,606 3 75 24/17.5 @ | 17.5/13
Quad 2-Input NOR Gate MC717 MC817 607,646 MC917 607 4 27 20/5.0 16/2.5 (2
Dual 3-Input NOR Gate MC718 MC818 | 603,606,646]| MC918 | 603,606 4 27 12/25 (2 95/1.0
Dual 4-Input NOR Gate MC719 MC819 607,646 MC919 607 a4 27 13/25 (@ 11/1.0
JK Flip-Flop MC720 MCB820 601,606 MC920 | 601,606 2 50 20.5/145 @ | 155/10 @
Dual 2-Input Gate Expander | MC721 MC821 601,606 MC921 | 601,606 — 27 3.0/— @ | 3.0/-
J-K Flip-Flop MC722 MC822 [ 603,606,646 | MC922 | 603,606 4 70 24/20 @ | 17.5/13
5-input NOR Gate MC728 MC828 601,606 MC928 | 601,606 4 27 75/1.0 @ | 65/05
Dual Exclusive
GB/NOR Gate MC764 MCB64 646 - - 4 - 25 -
Quad Latch MC767.A | MCB67.A 648 - El 50 110 =
BCD-To-Decimal Decoder MC770 MC870 648 — - 7 36 100/ — @
Dual J-K Flip-Flop MC776 MCB76 607,646 MC976 607 2 50 41/29 @ 31/20
Dual Type D Flip-Flop MC778 MCB78 607,646 MC978 607 3 60 48/35 (3 35/26
Dual Buffer MC781 MCB881 601 MC981 601 30 57 14/46 (2 11/32
J-K Flip-Flop MC782 MC882 601 MC982 601 2 80 23/21 @ 15/12 @
Triple 3-Input NOR Gate MC793 MC893 607,646 MC993 607 4 27 18/35 (@ 14/2.0 (@
Dual 2-input Buffer MC738 MC898 607,646 MC998 607 30 57 14/46 (2 11/32 2
Hex Inverter MC9718 MC9818 646 - -~ 4 27 7.0/3.0 (2 —
Hex Expander MC9720 | MC8820 646 - = = 12 30/— @ =
Quad 2-Input Expander MC9721 MC9821 646 - 27 20/—
Dual JK Flip-Flop MC9722 | MC9822 646 - - 4 75 24/— @ -
Quad 2-lnput AND Gate MC9723 MC9823 646 - = 4 50 12 =
Quad 2 Input NAND Gate MC9724 | MC9824 646 - 4 50 20/5.0 -
Quad 2-Input OR Gate MC9725 MC9825 646 — = 4 50 —/7.0 ~

A" suffix devices have insured capability to drive at least one MTTL load or two MDTL loads.

@ G suffix denotes Metal Can, F suffix denotes Flat Package, P suffix denotes Plastic Package.

@ Inputs High/Inputs Low unless otherwise noted.

Direct Set and Direct Clear Low, All other Inputs High/All Inputs Low.

@ Only Clock Input High/All Inputs Low.

@ One Input High/One Input Low.
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MCBC5400 series integrated circuits comprise a family of tran-
sistor-transistor logic designed for general purpose digital applications.
The family has a medium operating speed (15-30 MHz clock rate),
good external noise immunity, high fan out, and the capability of
driving capacitive loads of up to 600 pF.

This series is produced using beam lead sealed junction technology.
These devices are particularly useful in highly reliable systems using
hybrid beam lead assembly technigues.

MAXIMUM RATINGS

BEAM LEAD INTEGRATED CIRCUITS

MCBC5400 Series (-55 to +125°C)
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BEAM LEAD CHIP
(12 Lead)
(Geometry Side Down)

BEAM LEAD CHIP

(14 Lead!)

(Geometry Side Down)

BEAM LEAD CHIP

(16 Lead)

(Geometry Side Down)

Rating Value Unit
Power Supply Voltage 7.0 Vdc R H
Input Voltage 55 Vdc = m] BEAM LEAD CHIP
O (24 Lead)
Operating Temperature Range -55 to +125 oc 0 g (Geometry Side Down)
Storage Temperature Range -65 to +150 oc E 53 !
ds -
Ooo0oooOono
FUNCTIONS AND CHARACTERISTICS (vgg =50V, Ta = 25°C)
Type Pl 3
Loading Propagation Dissipation Number
_ Chip Factor Delay mW of
Function -559C to +125°C | Each Output ns typ typ/pkg Beams
Quad 2-Input NAND Gate MCBC5400 10 10 40 14
Quad 2-Input NAND Gate MCBC5401 10 35 40 14
(Open Coliector Qutput)
Quad 2-Input NOR Gate MCBC5402 10 10 48 16
Hex Inverter MCBC5404 10 13 60 16
Hex Inverter (Open Collector} MCBC5405 10 35 60 16
Triple 3-Input NAND Gate MCBC5410 10 10 30 14
Dual 4-Input NAND Gate MCBC5420 10 10 20 12
8-Input NAND Gate MCBC5430 10 10 10 12
Dual 4-Input NAND Buffer MCBC5440 30 13 50 14
Expandable Dual 2-Wide MCBC5450 10 13 28 14
2-lnput AND-OR-INVERT Gate
Dual 2-Wide 2-Input MCBC5451 10 13 28 14
AND-OR-INVERT Gate
Expandable 4-Wide 2-Input MCBC5453 10 13 22 14
AND-OR-Invert Gate MCBC5454
4-Wide 2-Input AND-OR-Invert Gate MCBC5454 10 13 22 14
Dual 4-1nput Expander for MCBC5460 — 50 8.0 14
AND-OR-INVERT Gate
J-K Flip-Flop MCBC5472 10 30 40 16
Dual J-K Flip-Flop MCBC5473 10 30 80 24
Dual Type D Flip-Flop MCBC5479 10 16 84 24
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MCE54HO00 Series, MCE5400 Series (-55 to +125°9C)
MCE74H00 Series, MCE7400 Series (0 to +70°C)

The Dielectrically Isolated Integrated Circuit (DIIC) MTTL family
is designed specifically for use in military and space applications that
require a high degree of reliability under severe radiation environ-
ments and post irradiation operation. The MTTL DIIC family utilizes

Dielectrically Isolated
INTEGRATED CIRCUITS

nichrome resistors, post metalization passivation, monometallic inter- CER A;fg ::::XK AGE
connections, and very small high frequency transistor structures to CASE 607
enhance the radiation resistant qualities of this line.
FUNCTIONS AND CHARACTERISTICS (Vgg =5.0V, T =25°C)
. Loading Propa- Power
MCES4H00/74H00 Series Factor e on Dissipation
TYps Each Delay m/W
Function -55 1o +125°C 0 to +70°C Output ns typ typ/pkg
Quad 2-input NAND Gate MCES54H00 MCE74H00 10 6.0 80
Quad 2-Input NAND Gate (Open Collector Qutput) MCES4HO1 MCE74HO1 10 8.0 80
Hex Inverter MCES4H04 MCE74H04 10 6.0 120
Triple 3-Input NAND Gate MCES4H 10 MCE74H10 10 6.0 60
Dual 4-input NAND Gate MCE54H20 MCE74H20 10 6.0 40
11-Input NAND Gate MCES54H31 MCE74H31 10 2.0 20
Dual 4-input NAND Power Gate MCES4H40 MCE74H40 30 6.0 80
Dual 2-Wide 2-Input AND-OR-INVERT Gate MCES54H51 MCE74H51 10 6.0 58
4-Wide 2-Input AND-OR-INVERT Gate MCES4H54A MCE74H54A 10 6.0 40
Dual 2-Wide 2-3-Input AND-OR-INVERT Gate MCES4H56 MCE74H56 10 6.0 58
4-Wide 3-32-3-Input AND-OR-INVERT Gate MCE54H57 MCE74H57 10 6.0 40
Dual Type D Flip-Flop MCES4H79 MCE74H79 10 16 140
Binary To One-Of-Eight Line Decoder MCES54H 146 MCE74H 146 10 - 130
MCES400/7400 Series
Type
-55 to +125°C 0 to +70°C
Dual J-K Flip-Flop MCES54103 MCE74103 10 | =80 | 100

NETWORKS

MCE7000 SERIES (0° to +100°C)

Dielectrically Isolated
INTEGRATED CIRCUITS

The MCE7000 series uses a dielectric isolation instead of the usual junction
isolation to combat the effects of gamma radiation. Each component is isolated
by a high resistance (1010 ohms) layer of SiO2. Dielectric isolation also
lowers inter-component capacitance and improves efficiency.

NETWORKS

G
ATl

\ Pregant®
L1

\\ Cmcurts |

A

F SUFFIX F SUFFIX
CERAMICPACKAGE CERAMIC PACKAGE
CASE 606 CASE 607
TO-91
Power
Dissipation

Function Type mW typ/pkg Case
Seven-Diode Array MCE7003 - 607
Diode-Resistor Network MCE 7005 20* 606
Sixteen-Diode Array MCE 7006 = 606
Twelve-Resistor Network MCE7007 97 607

*100 £ resistor.
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MCE930 Series (—55 to +1259)

The Dielectrically Isolated MDTL family is intended for
use in military and space applications that require a high
degree of reliability under severe radiation environments.
In addition to dielectric isolation, this family of devices
utilizes nichrome resistors throughout. A post-metalization
passivation process further enhances the radiationresistance
qualities of the family and very small high frequency tran-

MAXIMUM RATINGS

Dielectrically Isolated
INTEGRATED CIRCUITS

MIDnE

sistor structures are used throughout.

Dielectrically lsolated MDTL has the same electrical
specifications as the MC930 family and may be used inter-
changeably with it. This eliminates the need for redesign-
ing existing equipment to gain radiation-resistance and al-
lows the design engineer to utilize a familiar logic type for
new systems.

Rating Value Unit
Supply Voltage — Continuous 8.0 Vdc /\%{/
Pulsed, < 1 second 12 _—a /
Output Current (into outputs) — mAdc /‘/‘%‘
Buffers, Power Gates — Continuous 150
Pulsed, <30 ms 300
All other types 30
Input Forward Current -10 mAdc F SUFFIX
Input Reverse Current — mAdc CERAMIC PACKAGE
Buffers, Power Gates 5.0 CASE 607
All other types 1.0 TO-86
Operating Temperature Range — %
MCES9S30 Series -55 10 +125
Storage Temperature Range ~-65 to +150 °c
FUNCTIONS AND CHARACTERISTICS (Vg = 5.0 Vdc, Tp = 25°C)
Type Loading
Case 607 Factor Power
-55 to Each Dissipation
Function +125°C Output mW typ/pkg
Expandable Dual 4-Input NAND Gate MCES30 8.0 22
Expandable Dual 4-Input Buffer MCE932 25 85
Dual 4:-Input Expander MCES33 -
Hex Inverter MCES936 B 66
Expandable Dual 4-Input NAND Power Gate MCES44 27 65
Clocked Flip-Flop MCE945 10 60
Quad 2-Input NAND Gate MCE946 8 44
Clocked Flip-Flop MCES948 9.0 70
Triple 3-lnput NAND Gate MCES62 8.0 33
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INTEGRATED CIRCUITS

DIGITAL

SPECIAL BIPOLAR LOGIC PRODUCTS
for
oUSToM APPLICATIONS

F SUFFIX L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 607 CASE 620

L SUFFIX

CERAMIC PACKAGE

CASE 623

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 632 CASE 646

P SUFFIX AL SUFFIX AL SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 684 CASE 690
(Additional mask -programmable memories are in the MOS device listing.)
Function Type Temperature Case Comments
MCM4000L P 0 to +75°C 620,648 | Bipolar read only memory organized as 16 eight-bit words.
128-Bit Read Only Memory Compatible with MDTL and all MTTL lines. Open collectors
(Formerly XC170,171) or 2.0 kilohm puliup resistors at buffered output bit lines.
MCM4300L -55 10 +125°C 620 Truth table and output option specified by user.
MCM4002L,P 0 to +75°C 620,648 | Bipolar read only memory organized as 32 eight-bit wards.
3 Compatible with MDTL and all MTTL lines. Open collectors
256-Bit Read Only Memory or 2.0 kilohm pullup resistors at buffered output bit lines.
MCM4302L -55 1o +125°C 620 Truth table and output option specified by user.
MCM4003AL.L 0t +75°C 684,623 | Bipolar read only memory organized as 64 esight-bit words.
3 Compatible with MDTL and all MTTL lines. Open collectors
§12:Bit Resd Only Memory or 2.0 kilohm pullup resistors at buffered output bit lines.
MCM4303AL L -56 to +125°C | 684,623 | Truth table and output option specified by user.
MCM4004AL.L 0w +70°C 690,620 | Bipolar read only memory organized as 256 four-bit words.
Input loading of -0.25 mA maximum. Typical address time
1024-Bit Read Only Memory*® of 50 ns, typical chip select time of 25 ns. Open collectors
or 2.0 kilohm pullup resistors at output bit lines. Truth
MCM4304AL.L | -55to +125°C [690,620 | table and output option specified by user.
MCMS5003AL,L 0 to +70°C 684,623 | Bipolar programmable read only memory organized as 64
512-Bit Programmable eight-bit words. Field programmable by "‘blowing’’ appro-
Read Only Memory priate nichrome resistors to break metalization links. Ninth
MCMS5303AL,L -55 to +125°¢C | 684,623 | bit available for circuit testing. Open collector outputs.
512-Bit Programmable MCMS5004AL.L 0to0 +70°C 684,623 | Same as MCMB5003AL except 2.0 kilohm pullup resistors
Read Only Memory MCMB304AL L -55 to +125°C 684,623 |°on the collector outputs.
-55 to +125°C | 607,632 | Twenty-five gates with two custom layers of metalization
25 Gate Array XC177 0to +75°C 646,632, | 'equired to complete the circuit and obtain the desired
646,648 | function. Compatible with MDTL and all MTTL lines.

*Standard options of the MCM4004 are available as MCM4067 and MCM4068 Binary-t0o-BCD Number Converters and MCM4069 and
MCM4A070 Hollerith-to-ASCII Converters.
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INTEGRATED CIRCUITS

LINEAR INTEGRATED CIRCUITS

Linear products include circuits used in consumer, industrial and interface appli-
cations. These products are available in a variety of package styles and in chip form.
Consumer devices designed principally for entertainment use, i.e., television, audio,
radio, automotive, and organ applications.

Industrial products fill important roles in process control, instrumentation, and sig-
nal processing functions.

Interface components span the gap between analog information and digital process-
ing. This category is highlighted at Motorola by the number of new monolithic D/A
and A/D converters.

TABLE OF CONTENTS

Linear IC Packages

Chips listed are stock chips. For availability of chips for other products, contact
your Motorola sales representative.
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LENEAR INTEGRATED CIRCUITS LENE&R

INTERFACE CIRCUITS

Interface is the generic term applied to a wide variety of circuit functions which do
not conveniently fit into either the Linear (analog) or Digital realms. Often these
devices possess both Linear and Digital circuitry and performance parameters.

The following pages include applications for Linear Interface Integrated Circuits.

MEMORY INTERFACE

NMOS Memory INterface . . . . . .ot ittt e et e e i e e 33
High capacitance drivers for the ADDRESS, CLOCK or CHIP ENABLE inputs and the sense amplifiers
required to configure advanced NMOS memories into effective systems.

Magnetic Memory Interface. . . . .. ..o i it i e e e 35
Drivers and sense amplifiers for core and plated wire memory systems.

BUS INTERFACE

Computer, Minicomputer, Microprocessor, Instrumentation Bus Interface . ... ....% 0 cvime sodesainpnss 36
Drivers, receivers and transceivers for bus-oriented data systems. Specific devices for IBM computer,
popular minicomputer, M6800 microprocessor, and the |[EEE instrumentation bus (HP-1B) requirements.

INSTRUMENTATION INTERFACE

Numeric Display Interface. . . . . . . . . ..ottt e s 3-8
Driver devices for mating either light-emitting diode (LED) or Gas-Discharge type numeric displays to
MOS or Bipolar IC's.

ATD:DTA CONWEISION « o 5w s & 6 5 65 8 % & 6 felais & & o s 5% & % UGN S 8 B 5 § % % % moal®is o o w8 = w e o e e 8 5 0 3-9
Low-cost building block approach IC's pioneered by Motorola. D/A’s to 8 bits and two methods
of A/D conversion including a simple two chip DVM with a CMOS logic section.

COMMUNICATIONS INTERFACE

COMMUNTCALIONS TOTETTAGE « ¢ v v s 5 s 5 6 5 $iaies & o 5§ 5 8 & % s 8 5 & 5 & 18 (& &6 wiwaielios o0 & & 8 4 8 9 msmpwse, oz v 2 85 80 3-10
Highlighting a unique monolithic 4 x 4 balanced crosspoint switch which replaces electromechanical
devices in PABX or other communications equipment.

COMPUTER AND TERMINAL INTERFACE

Line Drivers/RECBIVEIS » o v o o v i et v et e e e e e e e e e e e e s e n e 3-10
Useful in transmitting digital data over long lengths of cable without error or noise problems.
Devices meeting the requirements of EIA specifications RS232C, 422 and 423, as well as
differential current mode and open collector peripheral drivers are covered.

COMPETATOTS. « . .« v v v s e e e s e e nmn o e et oe e aa s s e s e asaasessssosusosnssenssassons 3-12
A broad line from popular single supply quads to family of quad comparators with Three-State Outputs.
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INTERFACE (continued)

. veens | MC3261
MEMORY INTERFACE s Yo
Ou::wt E g O-;;u: L Suffix — Case 620
Qutput E Outpur D“a‘ 7001 to MECL
2A 18 10,000 Sense Amplifier
Quibnr A 3 a3 “pbe®  with latches. No external
o 15 7] oo components required.
. 2a " 18
Both NMOS and magnetic memory o g s
systems require interface functions. ved| Teremaseon
. Ryl
csawl® (755
NMOS Memory S
Iy L. (Amplifier) t,, (Enable)
Probably nowhere else has semiconductor technology L - -
achieved greater complexities and higher circuit densities in =200 = =0
practical, real-world products than in today's advanced NMOS - i
memories. These devices permit greater memory capacity per
unit volume and lower costs per bit than imaginable only a few y
MC10177
yeal's aQO- . Vee [: Pasire Logic E] Vee "30 1o as“c
However, these memory ICs do not function alone. As an L Suffix — Case 620
approximate rule of thumb, for each three memory packages oureu &[] o] - )
in a typical system, one package of support interface circuitry e o EME R Iﬂgﬁgﬁ&e‘?ﬁ"‘}" far
is required. Some memory ICs require only low-voltage 1K or 4K RAMs.
ADDRESS and CONTROL line drivers and higher-voltage Frpurh Ei—’-‘] oot &
CLOCK drivers. Other types require a sense amplifier in wave shase 8 [5] b
addition to the drivers. — o)
<)
Wave Shape C [ 7] 7]
vee [&] [+] ¥ss
Vg.. vo; tl'!r.m
@ o, = -15 mA @1, = 1.0mA @ C, - 350 pF
Volts Min Volts Max ns Typ
Low Voltage ! it
Driver ; i 4.0 05 6.0
MC10177 I A iy
Sense Amplifier |l s MC75368 MC75358
A L MECL vee [1] e veen 0 to 70°C
[ ol2s P St — Caoe 646
) e S 720 CHIP Enable driver with MECL
H!ggr\io::: Irxage | i { ‘CE ] 2¢ compatible inputs.
MC75368 ' veea (8] 0] Veca  Maximum Supply  Maximum Supply
Voltage = 18V Voltage = 22 V
1Y [E (9] 2y
Gna[7] 8] veez
Vou Vo o
@ 1., -~ —100 A @1, = 10 mA @ C, - 390 pF
Volts Min Volts Max ns Max
Vee — 3.0 0.2 24




INTERFACE (continued)

Address
Refresh
Logic MC8505

MMH0026 MMH0026C
ner T sfInc ~55 1o 125°C 0 to 85°C
input A ] []Output A G Syffix — Case 601 L Suffix — Case 632
vee [ OVee L Suffix — Case 632 G Suffix — Case 601
input 8 (14D>-2f] Output 8 P1 Suffix —Case 626

Pin Connections for P1 Package
Drivers for extremely heavy capacitive

Low Voltage Driver loading (to 1000 pF).
MC3459
Voo Voo o
@V,-Vi - 04V @V,~Ve = 25V @ €, = 1000 pF
Volts Min Volts Max ns Max
¢ - 1.0 Vee + 05V 12
4K NMOS Memory
High Vol Dri S MC8505
igh Voltage Driver :
YMC15565 AlinTH 2 15 3 A3in P Suffix — Case 648
A0, 3 14 As,, -
i A8 LS! Refresh logic circuit for
Ogy: T 4 133 "4k dynamic RAMs
Ret 1 5 12 3 ASout
Aty T 8 11 AL
Reset — 7 10 3 A3gu
Gna ] 8 9 A5
o MC3459
u 0to 70°C
w — a] vee L Suffix — Case 632
gl E1 e P ==y Vo Vo, t.o (ADDRESS) | . (REFRESH)
] \ el Low Voltage (=5 V) Address Line @1 - 300uA | @l -32mA ns ns
Gupit [al—o [ ‘ —'R Driver on popular 1K and 4K NMOS Volts Min Volts Max Max Max
Ll £ — k_-,,__:] Qutput RAMs 24 05 80 145
Il;:‘t E El ln‘vut
o B | —
God E @_ {'a] Qutput
Vo Voo L
@1y = 2.0mA @ Iy, - 80 mA @cC, - 360 pF
Volts Min Voits Max ns Max MCT5365
2.4 07 26 veez[d 1] veer 0 to 70°C
— AliFowwo L Sux— Case 620
IIEI .an input 1A |3 p Input D
Voot [1] 16| Ve Higher voltage (+12 V) o 5 imoutsco  CHIPEnable driver for either
outputa [ oupui o CHIP Enable Driver ] 4K or 1K RAMs. Differs from
L : incorporates REFRESH input 348[5 i2linpur2c0. MC3460 by not providing
C T Channel 2
TR (5] Ty 1“ T funclion for 4K RAMS. S Jowrrc  REPRESH Input
Ensvie ’_-ll . EEE—FS MC3466 Quiput au»—.l | 0] Qutput ©
= T L fcn2  CHIP Enable Driver To s
_ o Ll specifically guaranteed
nnel 6
e ] | o for 7001 1K RAMs.
Dutput 8 [J ; q u Output € 0 1o 70°c
Gna [8] lvope L Sutfix — Case 620
S P Suffix — Case 648
Vou ' Yen Vou Ve o
- -20mA @ I, = 40 mA @ C, - 480 pF @I.,..v—:oouu @ I, = 10 mA @ C, = 200 pF
¢ b'\fom Min Volts Max ns Max Volts Min Volts Max ns Max
Voo — 1.0 0.55 23 Vee - 03 0.3 20
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INTERFACE (continued)

Magnetic Memory

Sense Amplifiers

Strobe Gate
Vee A

Qutput Strobe

¥ Gnd2 Y 8 PLGnat

Lo bo Ju Tia Jio Joo Too [

F'FPTPTFTE

Coxt o

Strobe Output
Vee A A Gnd B 8

T o fio fo o T

—— e — EE
itterential Reference Differential
input A Input Input 8

Output Strobe
N.C. Gna
Q

-+
.')\
[ 1 [ ]
Ll lz [3 14 ls lﬁ |7 Ls
& ¥ ]
exp  —— —— —— Vg
Differential Reference Differental
input A Input Input B
Test Tas

Pai

Ve
q
T

T
nt StrobeOutput Output Strobe Point
A A :] -] B Gnd

15 Tu Tla Tﬂ 11 1o Tg

ll
C,
R oo

Vee

16

ttarential
Input A

Strobe Output
A A

T

Aefarance
Input

Ditfarantial
Input B

Output Stroba N.C.
Gnd2 g 8 Gnd 1

s o fo Jo T o s

FFPEFTTE

Coxt

Ditferential

—r —— Vg
Ditfarential
Input B

Raferance

tnput A input

MC5522

MC5523

—55 to 125°C

L Suffix — Case 620

MC7522

MC7523

0 to 70°C

L Suffix — Case 620

Dual channel with open-collector
output, high sink current capability

MC5524

MC5525

-55 to 125°C

L Suffix — Case 620

MC7524
MC7525
0to 70°C

Dual with Independent Strobing
L Suffix — Case 620
P Suffix — Case 648

MC5528

MC5529

—55 to 125°C

L Suffix — Case 620

MC7528

MC7529

0to 70°C

L Suffix — Case 620
P Suffix — Case 648

Same as MC7524, 25 except
amplifier test points included

MC5534

MC5535

55 to 125°C

L Suffix — Case 620

MC7534

MC7535

0to 70°C

L Suffix — Case 620
P Suffix — Case 648

Same as MC7524, 25 except
NAND outputs

Test
Yee

T fs T Jo [u I

Point Strabe Output Qutput Strobe Point
A A A 8 8 B

Test

9
10 9

yagwy

[ L

MC5538

MC5539

-56 to 125°C

L Suffix — Case 620

MC7538

MC7539

0to 70°C

L Suffix — Case 620
P Suffix — Case 648

Same as MC7528, 29 except
NAND outputs

Cexe D-i‘t-:;:::l\ Reference  Ditferential Vee
Input A Input Input B
MC5522 MC5523 MC7522 MC7523
MC5524 MC5525 MC7524 MC7525
MC5528 MC5529 MC7528 MC7529
MC5534 MC5535 MC7534 MC7535
MC5538 MC5539 MC7538 MC7539
Viu@Vaer = | 10t020mV | Bto22mV [ 11to19mV | 8to22mv
15mV =
Vin @ Vage (351045 mV (331047 mV | 36to 44 mV | 33 to 47 mV
= 40 mV
Max I = 100 pA 100 uA 75 uA 75 pA
Max tm, @ 40 ns 40 ns 40 ns 40 ns
C, =15pF =
P .
Tnputs { L c "EI—E} Inputs MC1544
Channet € | 1 | €~ r\“'ﬂﬁ Channel B _55 tg 125°C
] i L Suffix — Case 620
Inputs {Ii‘lg\ !k._<::-r‘jéllrnpuu F Suffix — Case 650
Channel D r.—u./f\ | .,‘__J_Efcmﬂner A
d ! MC1444
VEE E‘ 12] Vee 0to 70°C
_} Capacinor L Suffix — Case 620
Strobe [g] 1] Restore
tnputs = | T ~ inpur AC-coupled, decoded input channel
Cshanne\ { [_l_—— 10 Grouna ﬁm. wired-OR Dmm strobe
olect § | L— & i
Inputs Ii“—' ] 7}‘ :‘i]ouzpu: :Ig;zmy' +5.0 v' 6.0V power
Vou V. to
Device Vi @lou=400uA | @lo=10mA| ns
Number mV Volts Min Volts Max Max
MC1544 05t0 1.5 24 05 25
MC1444 03t023 24 0.5 25
Core Driver
capasenrs 1 18] Veea MC55325
w2 15| x —55 to 125°C
L Sutfix — Case 620
o L F Suffix — Case 650
s1|a 13| A Nodse
MC75325
sz[sH 12| Riny 0to 70°C
cls o L Suffix — Case 620
P Suffix — Case 648
vz I Dual Memory Driver with logic inputs,
Gna[8 9| veer 24-Volt output capability.
Vi L tos Lo
Device @ Lios O lygyree = B00 MA | @ Vo = 24 V| (Source) | (Sink)
Number Volts Max A Max ns Max | ns Max
MC55325 0.70 150 50 45
MC75325 0.75 200 50 45
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BUS INTERFACE

Several popular bus formats have been
established to allow compatibility of
equipment regardless of manufacturer.

Minicomputer Bus

] MC8T13 MC8T23 Bus3|1 | Y—‘ﬁ e :eJ Vee MC3438
[19] vee 0to 75°C 35 raf 0to 70°C
S L et uffix — | B v X —
I | Outpur 3 [3 o} ¢+ T _[33] inur »
~ 7 Ligieuros MCBT13 is a dual MCBT23 is a dual oy [ 1 [ . ’_1 Quad Transceivers with hysteresis-
open emitter driver.  open emitter driver. Bus ‘?JT | | o] outeuen equipped receivers and open-coliector
Specified for general  Specified to meet IBM B = O i Pl o PR driver outputs which permit wire-OR
. TTL systems. System requirements. P = connection (DM8838 equivalent).
(& ourwet ¢ [} —oH 41T L177] impur2
| —HI nput B2 =1 |

e
Disstie 8 [ 7 L _"0—10] Output 2
ﬂ - o p S an a

— Grouna[a| !
Gnal8 Outpur 8 —

Receiver Vs leus LT tawm
Hysteresis @ by = @ Visum = @cC, = @c, =
v L i Volts 50 mA 40V 15‘=F 15::
t os oy n Max
@ b 375 ik @ve-0 @C, =15 pF Min Volts Max iy ns Max ns Max
Device @lg,, = —59.3mA" mA ns 0.25 0.7 100 25 30
Number Volts Max Max Max
MC8T13 24 -30 20
MC8T23 3.11° -30 20
] MCET14 MC8T24 maa [>T el vee
ij i 171 MC3437
HD ce 0 to 70°C N o a0
awe = A L Suffix — Case 620 rewt a2/ ‘5J oL 0 to 70°C
. 1s] S P Suffix — Case 648 . 5[ ; | s L Suffix — Case 620
ecaive < I— ) . Inpu Outpu _
el MCBT14 s a triple-  MCT24 s a triple I P Suffix — Case 648
Stiobe ouwer  hysteresis-equipped  hysteresis-equipped Output & ] Hex Receivers with Hysteresis for
2 receiver Sp%eifed remiwar MSDSBCiﬁad to ] j [ improved noise immunity (DMB837
7 J for general meet | ystem input 65 H \_J 2| eueur 2 equivalent)
* Systems. requirements. L Lﬁ ' )ll-‘_’ | Y| ;
Qutput 6 \re 1v—--.'_\?,’ | M r*"}—lw Inpur 3
Disable & | "%— | r\‘_{j—]f'_]t)wu:i

Ground ﬂ"s Disable A

bwin toinn)
Viun @ Vium = 3.8V @C, =15pF
Device Volts @ Vpuw, = 311V ns [ Hysteresis Lovir
Number Min mA Max Max @V, - 40V Volts @C,_=15pF
MCBT14 0.3 0.17 30 nA Max Min ns Max
MC8T24 0.2 017" 30 50 0.5 30
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INTERFACE (continued)

Microprocessor Bus i

The revolutionary “Computer on a Chip” is another bus

organized system. The requirements on the microprocessor

bus are especially stringent. Generally, microprocessors
(MPUs) are fabricated utilizing MOS technology with its

attendant high circuit density characteristics. However, MOS

structures become unduly large when it is necessary to

conduct large amounts of current. Therefore it is necessary
that each of the elements attached to the MPU bus require
minimal load current. Most MPU systems can tolerate a total

loading equal to only about one conventional TTL load.

MC8T26/MC6880
0to +75°C

L Suffix — Case 620
P Suffix — Case 648
Quad three-state

bus transceiver

| 3 i 5 L O

Driver Bus Recever Driver Bus Recever Drives
Input 3 Output Input 4 Output Enable
3 a 4 a Iaput
I and I, o tas to
Input Current Output Disabled Propagation Delay Time —
(Either Logic State) Leakage Current — High to Low or
uh High Logic State Low to High
Max pA ns Max
200 100 17

Instrumentation Bus

Steps toward standardization of the instrumentation
interface bus have been made by the International
Electrotechnical Commission (IEC) and the IEEE with

Standard 488-1975. Acceptance of these standards will

permit interconnection of many types of measurement

apparatus, manufactured by numerous firms, into complex

systems simply by plugging in connecting cables.

37

Qutput and S
Termination| 1 E Vee
Gnd
Bus A E E‘ BusC
Receiver Receivar
Output A Qutput C
Drivar 13 Driver
input A input C
Driver
mout 82— 12] Enable £
Receiver Driver
411
Qutput BE 1 Input D
Receiver
Bus 8|7 19 output D
Logic Gnd [8] —{9]ausD
Qutput and
Termination |1 EVCC
Gnd

Receiver

£y

I
Bus AE? S —x{igBusc

/|
(‘\ ¥ 4] Receiver

Qutpur A Output C
Driver Driver
- 4
Input A Input C

Driver A
i W ] H12] enavie
Receiver Driver
Qutput BE Q U Input D
Receiver
Bus B |7 %‘ pr, r\U Output O
~ 7\
Logic Gna[g] L1° Lo T :Q:IBUS o
B Irgan L

MC3440
0 to 70°C
P Suffix — Case 648

Quad Transistors with 3 Drivers
Sharing a Common Enable Input

Ri = 3.0 k (to Ve)
R2 = 6.2 k (to Gnd)

MC3441
0 to 70°C
P Suffix —Case 648

Quad Transceivers with all four
drivers controlled by a
Common-Enable Input

R1 = 3.0k (to Vec)
R2 = 6.2 k (to Gnd)

MC3443
Output Gnd E 6] Vee 0to 70°C
P Suffix — Case 648
Bus A |2 15{ Bu . ”
v 2] 15] ourc Quad Transistors without
Raceiver 1) Receiver termination resistors. Functional
3 14
ourput A ] M ovaurc equivalent to 75138
Driver 13| Driver
Input A Input C
Ir?‘;:':; E] Enable E
Recaiver 1 Drivaer
Output B Input D
gus & [7] 19] gm0
Logic Gna [8] (9]BusD
Receiver Drive ton
Input Qutput Voltage Bus {Driver or
Device Hysteresis @I, = 48 mA; | Divider Voltage | Receiver)
Number mV Min Volts Max Volts ns Max
MC3440 400 0.4 26103.75 30
MC3441 400 0.4 2610 3.75 30
MC3443 400 0.4 — 25(D) 22(R)




INSTRUMENTATION INTERFACE

Digital techniques are rapidly invading
instrumentation systems.

Numeric Display Interface BESEE

MC75491
0to 70°C

L Suffix — Case 632
P Suffix — Case 646

Quad LED Segment Driver for common-
cathode displays. MOS compatible

inputs.

———

Input 1|1 —

Emitter 1 [21 2

1 1(3} -]
Coliactor (3

anp 4]

Coliector 2| 5

~

1l
P

Emitter 2[ 6

Input 2

[
1

—14| Input 4
==

ey

t———12| Collector 4

—13] Emitrer 4

| ==
U Vss
—
110{ Collector 3
— 9 | Emutter 3

L— B |input 3

I, Vee Vss
@V, =10V @ le = 50 mA Volts
mA Max Volts Max Max

33 1:2 10

MC75492
0to 70°C

L Suffix — Case 632
P Suffix — Case 646

Hex LED Digit Driver for common-
cathode displays. MOS compatible

inputs.

— - |
Outpur 1 [1 o -f\d‘[ Input 1
[ —] ~| | Bl

Output 2|2 b— 7 —— —fﬁf Output 6
b— | =
input 23 .—«>— O d12] fnpur &
Gno [4] 1] Vs
input 3 [5 } Fﬁ ’].-fﬂ Input 5
outpur 3 [6 —— ~ 5] output 5
s
Quipur 4 -—0&\]——1 8| tnput &
L Vo Vi
@V, =10V @ 1o, = 250 mA Volts
mA Max Volts Max Max
33 1.2 10

3-8

oS MC3490

°“ﬁ“‘EﬁE Vee 0o 70°C
OU1DU'E_‘_Q_LE1HDUI P Suffix — Case 648

B A . e g
Qutput[3 mayinpur  7-Digit Anode Driver with High Logic

c Eh—ﬂ—l_: 8 Level Input Required for Activation
OutgutE fi3]input

[ ¢€

OutEDutE'_\_<,—l__-.ElnDu!
OulpuE Q |_¢Eln[?ul

F 1
DutputE mlngut

G F

Veg[B] E‘lﬂ%ut
Breakdown Input Voltage Input Voltage Input

Voltage (OFF-State) (ON-State) Current

Volts Volts Volts whA

Min Min Max Max

48 -5.0 -20 450

i MC3491
P
o et (sl outeut 1 Qto 70°C

Input 1 3 Qutput 2 P Suffix — Case 701
input 2 2] —%] output 3 8-Segment Cathode Driver with
input 3 [£] (=] Output 4 Programmable Current

Input 4 E f"”% Output 5

Input 5 E | Qutput 6
Input 6 |’ f_‘j Qutput 7
Input 7 E EOutme

Input B E E Substrate (Gnd)
Breakdown Current Deviation Output Current
Voltage (All 8 Outputs) Compliance Voltage
Volts %o Voits
Min Max Range
80 10 5.0 to 50

MC3494
0to 70°C
P Suffix — Case 648

7-Digit Anode Driver with Low Logic
Level Input Required for Activation

Breakdown Input Voltage Input Voitage Input
Voltage (OFF-State) (ON-State) Current
Volts Volts Volts A
Min Max Min Max
48 -2.0 -5.0 -350




INTERFACE (continued)

A/D-D/A Conversion ismmmmms

Ext
Integrator
Capaciror

input

Test Iinputs
(for device  Analog
Gnd ‘Dutpul Input testingl

oinioioiciaiain)

Zero
Ay

——
O~
VREF
O

I_II_ILII_ILIULJI_I

Comparator | Relerence lo Reference Vg

Qutput  Ramp Voitage RE,,,EH“, Test
Control Dutput Input  [or device
testing)
Digitai
MC1506
———
MS8 Outour VEE Gnd N.C —55 to 125°C

L Suffix — Case 632

mmmemm

[ —

MC1406
< 0 to 70°C
L Suffix — Case 632

6-Bit Multiplying Digital-
to-Analog Converters

DU N EHE

LSB Vpe “——v—— cuimpermation

N Aeterence
Dogital Inputs
Inputs
Accuracy | T Output Current Py
% ns @Vee = -50V @ Ve = -5.0V
Min Max mA Range mW Max
=0.78 50 Oto 21 1.2
Ottsar MC1507

{=] ampitier —56 to 125°C

Inputs

) L Suffix — Case 620

2] Comaensation |_ Suffix — Case 620

2] Amelitier MC1507MC1407 — Tracking or
Successive Approximation AD

"

Campararar
Inputs

[ Vaeri Subsystem consisting of a high slew
DOWN of rate operational amplifier and an
Qutpiut —4 TLOGIC adjustable dual threshold comparator.
:::;e 1] UP Cuteur
Ve bs Comparator |Comparator]
Amplifier | Amplifier | Comparator V., Viz him
Device mV wA @ Vger = 40 mV mv mA
Number Max Max mV Range Range Min
MC1507 2.0 1.5 +36to +44 | =150 to +320 3.2
MC1407 | 6.0 2.5 +30to =50 |—-150to +320 3.2

MC1505
—-55to 135°C
L Suffix — Case 620

MC1405
0to 70°C
L Suffix — Case 620

A dual ramp subsystem which
can provide accuracies to 4% BCD
digits or 13 binary bits. May be
used with McMOS or MTTL logic
systems. Mates with MC14435
for complete 3% BCD

Converter function.

Linearity Temperature
Error Voltage Coefficient lee
% Reference of Reference @ Ve =50V
Max Volts %/°C mA Max
+0.05 1.1510 1.35 0.005 12
s ouper  MC1508L8

—_—— Range  _55 10 125°C
10 E %Oﬁu'%i Hc]u—(l L Suffix — Case 620
I_ J MC1408L8
MC1408L7
MC1408L6
0 to 70°C
L Suffix — Case 620
8-Bit Multiplying Digital-to-Analog
[ TeJ T L=l o] Toe] o] T Converters
————— 58 VCC pjerence Compensatian
Drgetal inputs
Accuracy Qutput Current P
Device @Vags =20V | @Vee= -50V
Number Min mA Range mW Max
MC1508L8 +0.19 1910 2.1 170 |
MC1408L8 +0.19 1910 2.1 170
MC1408L7 +0.39 191021 170
MC1408L6 =0.78 1910 2.1 170
S MC14435
— —55 to 125°C
os3s "8F—VDD MC14435EFL — L-Suffix Case 620
psiC] 2 15— 052 MC14435EVL — L-Suffix Case 620
ciC—] 3 1a[—Jao —401to 85°C
MC14435FL — L-Suffix Case 620
ST 99T MC14435FP — P-Suffix Case 648
Comp[—] s 12— a2 MC14435VL — L-Suffix Case 620
. 5 MC14435VP — P-Suffix Case 648
bu 1 ]Q
= ! 3% Digit BCD Subsystem for Mating
rRCC] 7 103720 with the MC1505
vgs ] 8 s oA
lo, lo lo.
L r— @V =50V @V =50V @ Voo =50V
@ Voo =50V (Digit Selects) (BCD Outputs) (All Outputs)
mW Max mA Min mA Min mA Min
1.75 1.6 1.6 -0.2
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COMMUNICATION INTERFACE

Low-cost solid-state crosspoint
switches offer important
advantages in modern
telephone exchanges.

Tan Ton BV.. Vi
@V =10V @ L = 20mA BV. @ by - 20 mA
M1} Ohms Volts Volts
Min Max Min Max
100 10 25 1.1

Anode

Cathode
Y2

Row Select
z

Cathode
z2 4

Column 1

Select A |7

Column

Select 8

Column [T‘

Select C d
—

Column | 8 |

Select D | |

Cathode
21
Row Select
¥ o

Cathode '_"” 1
¥ |

Anpoe
12
oz |

Row Select
X
Cathode
w2
Anode

A2 MC3416
0to 70°C

23

P Suffix — Case 649
B2 L Suffix — Case 623

c1 4 x 4 two-wire monolithic

v7 ] Amee  Crosspoint

Switch for PABX

applications. Select inputs are

o1 both CMOS and TTL compatible.

COMPUTER AND TERMINAL INTERFACE

Important interfaces are present in
computers and computer terminals.

Drivers and Receivers "

MC1488
[ vee 0to YDL'C

L Suffix — Case 632
h :E‘nbul (o4}

snpur a5 e Quad RS-232C Driver with Output
Output A 21— L'L_ input o2 Current Limiting

L——11|Qutput D

S

Vee |

input B1 |4 —
Input B2 I—:J— _ru; Input C1
i 1

+] input €2

Output B i:‘

Gna[7] L__&] outpurc
Vou Vi los P
@ VeV 9.0V @V V= 280V mA @C, =15pF
Volts Min Volts Max Range ns Max
6.0 6.0 +6.01t0 12 175
l L MC1489
Input A \__‘f 7_1 [‘J] Vec 0to 70°C

L Suffix — Case 632

Response [~ I

1| tnput D

Control A L | Quad RS-232C Receiver with 0.25 V
Output A [} 2| Resoonse  of Input Hysteresis
= +— Contral D
Input B \T-— LE)’—:‘ZO\J(OHI D
s T el = o
Control B — —
o _d C . L Suffix — Case 632
Output B e —— Y esponse
1 {— Conwal © nuad RS-232C Receiver with 1.1 V of
Gna [7] ‘ {3] outeur ¢ Input Hysteresis
Input V... Input V., L
Device Volts Volts @ R, = 390!}
Number Range Range ns Max
MC1489 10t 1.5 07510 1.25 50
MC1489A 17510 2.25 0.75t01.25 50

QuUTPUT
INPUTS STROBE
VCCVEE 24 28 NC 2Y 26

INPUTS NC OUTPUT STROBE
1A 18 1Y STROBE GND

MC55107
55 to 125°C
L Suffix — Case 632

MC75107
0to 70°C
L Suffix — Case 632
P Suffix — Case 646

Dual Ditferential Input Receivers with Active Pull-

up TTL Outputs

MC55108
-55 to 125°C
L Suffix — Case 632

MC75108
0 to 70°C
L Suffix — Case 632

e P Suffix — Case 646
Dual Differential Input Receivers with Open-
Collector Qutputs
Input V... [ I |
mV @V;=05V @Ve=-20V ns
Max A Max wA Max Max
=25 75 -10 25
Lo MC75109 MC75110
Oty | ms DU g 700G 0 to 70°C

Vec 1v 12 VEg D 2Z 2¥
[l o= s

[

T T " 1

L Suffix — Case 632
P Suffix — Case 646

L Sutfix — Case 632
P Suffix — Case 646

Dual Current-Mode Drivers with Inhibit Inputs

Sink Current

Sink Current

= 6.0 mA =12 mA
S O
T& T8 iC 2C 2A 2B Ged
Logic Inhibit  Logic
Inputs Inputs  Inputs
I (ON) 1, (OFF) o
Device mA uh ns
Number Max Max Max
MC75109 35 100 15
MC75110 6.5 100 15




INTERFACE (continued)
DRIVERS AND RECEIVERS (continued)

o —

inputs A jHi,::h - Vee MC3450
+ B AT we 01OT0C
oupur aGH( P [ L. L Suffix — Case 620
e = | P Suffix — Case 648
Strobe FJ fx}) 4 e outpur s
= 4 ‘ N

outpurc [FH{ H— 5 vee

‘ Hr [!J@ Output D

Common Three-

MC3452

0 to 70°C

L Suffix — Case 620
P Suffix — Case 648

Quad Differential-Input Receivers

Open Collector

Inputs (_: G ) '*,,‘E . State Enable Dutputs
. L ('_;J | Inputs D
Gnd [8] s -
Input V,,, Iy I ton
mv @Ve=05V @V, = -20V ns
Max 1A Max uA Max Max
>25 75 -10 25
[ A\ MC3453
tnput & [1] B E Vee 0 to 70°C
] L L Suffix — Case 620
v (2] 15 npur 8 P Suffix — Case 648
Qutput A . |-
z [3] na] v Quad Current-Mode Driver with
1 ~_ourput 8 Common Inhibit Input. Current Sink
z [a] E.h 2z is Approximately 12 mA
Output € I
| Qutput D
Inhibir [& [ v
input € [7] [ﬁi Input D O
]
Gnd 11; 9] vee
Input V,,, e b ten
o @Vyp=05V @vVv,=-20v ns
Max wh Max uA Max Max
+25 75 -10 25
Sub
Vec 2a 2y 28 2C  2€ strate
MC75450
0to 70°C

L Suffix — Case 632
P Suffix — Case 646

Dual Peripheral Positive AND Driver,
plus two non-committed NPN output

transistors.
G 1a a1y 18 I1C 1€ Gnd
Positive Logic Y = AG (gate only)
C = AG (gate and transistor)
GATE
VYou Vo toun
@ lg, = —400 A @ Iy, = 16 mA @C, = 15pF
Volts Max Volts Max ns Max
24 0.4 14
TRANSISTOR
BVceo BV,s0o hee
Volts Volts @ Ve = 3.0V, 1. = 300 mA
Min Min Min
35 5.0 30

31

Vee 28 24 2Y
8 7 6 5

1A 1B 1Y Gnd
Positive Logic. ¥ ~ AB

Vee 28 24 2v

14 18 1Y

Gnd

Positive Logic ¥ = AB

Ve 28 2A 2
Ell 7 6 5
1 2 3 4
14 18 Y G

Y
nd

Positive Logc: Y= A + B

Veco 28 24 2¥
8 7 6 5
.|
1 2 3 a
1A 18 1Y Gnd

Positive Logic Y= A + 8

MC75451
MC75461
0to 70°C
P Suffix — Case 626
U Suffix — Case 633

Dual Peripheral Positive AND Driver with Logic Gate
Qutputs Internally Connected to NPN output
transistors.
Vo (max) = 30 V— MC75451

= 35V — MC75461

MC75452
MC75462
0to 70°C
P Suffix — Case 626
U Suffix — Case 693

Dual Positive NAND driver with Logic Gate Outputs
Internally Connected to NPN Output Transistors.
Vo(max) = 30 V— MC75452

= 35 V— MC75462

MC75453
MC75463
0to 70°C
P Suffix — Case 626
U Suffix — Case 693

Dual Positive OR Driver With Logic Gate Outputs
Internally Connected to NPN Output Transistors.
Vg (max) = 30 V. — MC75453

= 35 V— MC75463

MC75454
MC75464
0to 70°C
P Suffix — Case 626
U Suffix — Case 693

Dual Positive NOR Driver with Logic Gate Output
Internally Connected to NPN Output Transistors
Vo (max) = 30 V — MC75454

= 35 V MC75464

MC75451, MC75452, MC75453, MC75454

lou Voo b [N
@Vou =30V @ Iz, = 300 mA @V.=24V @V, =04V
uA Max Volts Max uA Max mA Max
100 0.7 40 -1.6

MC75461, MC75462, MC75463, MC75464

V.. (After Switching)

om0
@V, =35V @ Ve =35V, I, = 300 mA
nA Max mV Max
100 -10




INTERFACE (continued)

Comparators R

wel[s] = 14 |nc
ana [Z] a]ne MC1710C MC1710
Nan lny, 0to 70°C —55 to 125°C
'I"::"-T-— M€ G Suffix — Case 601 G Suffix — Case 601
inout L4 1 ]vee F Suffix — Case 606 F Suffix — Case 606
L Suffix — Case 632 L Suffix — Case 632
wve [5] L H LES P Suffix — Case 646
vee[5] 5 Joueu Single Comparators
[ (8 Jnc

“Connected to pin 6 via the substrate on
some plastic units

Ve Is Ao
Device mv uh v
Number Max Max Min
MC1710C 5.0 25 1000
MC1710 2.0 20 1250
ne[T] ~ [ia] ne
—— o seeve ! peirtae MC1711
] i3 ] Gna 0 to 70°C 0 to 70°C
e ) vee GSSu;I‘ﬁﬁx — Caseggg G Suffix — Case 603
- F Suffix — Case F Suffix — Case 606
—— > TE)owwer | Gty — Case 632 L Suffix — Case 632
= @] sweve 2 P Syffix — Case 646
ver ] e ne Dual Comparators with Strobes,
*Connected to pin 4 via the substrate on w"e_ORed Oumuls
some plastic units
Vio he Ao
Device mv uA VN
Number Max Max Min
MC1711C 5.0 100 700
MC1711 3.5 75 700
MC3430 MC3432
MC3431 MC3433
0 to 70°C 0t 70°C
L Suffix — Case 620 L Suffix — Case 620
P Suffix — Case 648 P Suffix — Case 648
Quad High-Speed Quad Comparators with
Comparators with Open Collector Outputs,
Three-State Enable Common Strobe Input
Common to all Four
Devices
Vs le L
Device mV Y ns
Number Max Max Max
MC3430 +6.0 20 45
MC3431 =10 20 45
MC3432 +6.0 20 50
MC3433 =10 20 50
e
Gna |1 18| Gna
jcw MC1650
5 2% ezl MC1851
utPpuTs A E cﬁc ~ E Dutputs 8 _30 tu 855(:
L Suffix — Case 620
Ciocx & E E]l:to:kn F Suffix — Case 650
E 7] Uttra-High Speed Dual Comparators
Inputs A l > ‘ ]"muts 8 with Latches
o @
vee [7] 9] Vee
VeE E E NC
Vi Common-Mode teo teo
Device my Range (Differential inputs) (Clock)
Number Min Volts Min na Max ns Max
MC1650 =20 -25t03.0 50 47
MC1851 +20 -301t025 50 47

3-12



INTERFACE (continued)
COMPARATORS (continued)

MLM111
e L 55 to 125°C
Inputs 6 Balance/Strove (3 Suffix — Case 601
Veea 5 Balance F Suffix — Case 606
L Suffix — Case 632
MLM211 MLM311
—25 10 85°C 0 to 70°C

G Suffix — Case 601 G Suffix — Case 601

F Suffix — Case 606  F Suffix — Case 606

L Suffix — Case 632 L Suffix — Case 632
P1 Suffix — Case 626

High-Gain, High Input Impedance Comparators. May
be used with single power supply. Strobe and
balance inputs provided.

V‘o ba Vo,
Device mV nA @ lp, = 50 mA
Number Max Max Volts Max
MLM111 3.0 100 1.5
MLM211 3.0 100 1.5
MLM311 7.5 250 1.5
=1, MC1514 MC1414
Output [T} 4] vee — 5510 125°C 0 to 70°C
Strobe [5+ o] ey F Suffix — Case 607  F Suffix — Case 607
Ve T o Nantrveeting L Suffix — Case 632 L Suffix — Case 632
cc - ’_‘-Inpul P Suffix — Case 646
NC. e "] Gna

Dual Comparators with Strobes

Non'inverting o1
Input
Inverting [
Input Ei

1l Vee

3] swove

Vee 21 | Qutput
| W
Vio ks Aol
Device mv uA VN
Number Max Max Min
MC1514 20 20 1250
MC1414 5.0 25 1000
ke MLM139 MC3302
ouut 2 [1] (4] outur 3 MLM139A MLM239
—55to 125°C MLM239A
to 13] Output 4
oot I B L Suffix — Case 632 —40 to 85°C
Vee [ 2] Ga L Sutfix — Case 632
nput 1 [3] 7] neut & P Suffix — Case 646
input 1 [} 0] Input 4 :tﬁ:l
input 2 [¢] [+] input 3 0 to 70°C
i _ - L Suffix — Case 632
mewt2 [ £l tneun 2 P Suffix — Case 646
Quad Single Supply Voltage Comparators
vbﬂ lll 'l-'u vﬂl
@ 25°C @25C | @V, =500mV | @1, = 20mA"
Device mV nA mA @l = 4.0 mA
Number Max Max Min mV Max
MC3302 20 1000 — 400*
MLM139 5.0 100 6.0 500
MLM139A 20 100 6.0 500
MLM239 5.0 250 6.0 500
MLM239A 2.0 250 6.0 500
MLM339 50 250 6.0 500
MLM339A 20 250 6.0 500

3-13



IANDEFARE

styles as well as standard and beam-lead chips. The following
guide is designed to highlight those Motorola operational
amplifiers which are recommended for new designs due
to their excellent performance, lower relative cost and
ready availability.

INTEGRATED CIRCUITS

IINIEVASE

Motorola offers a broad line of operational amplifiers to
meet a wide range of usages. From low-cost, industry
standard types to high precision circuits the span encom-
passes a large range of performance capabilities.

These linear integrated circuits are available as single,
dual, and quad monolithic devices in a variety of package

NON COMPENSATED — Gain and Frequency-Response characteristics may be optimized for specific applications through the

selective addition of external compensating capacitors and resistors.

AN INDUSTRY STANDARD — MC1709

Available Variations:
This design was among the first high Prime Device - MC1709
performance types on the market and Tpa=-5510+ 1259C Chips:
stll IS_GI’IE of the rncst_ popular. Its Relaxed Spec. - MC1709C Standard — MCC1709
long history has made it among the Ta =010 +70°C MCC1709C
most widely soutced_unit in the indus- Military _ ) Beam Lead — MCBC1709
try,and the most universally available Processed Devices Available —MC1709A Flip-Chip — MCCF1709
amplifier. In the largest selection of Beam Lead — MCB1709 MCCF 1709C
packages, at the lowest cost. Duals —
Prime Device — MC1537
Relaxed Spec. — MC1437
FOR HIGHER PERFORMANCE GENERAL-PURPOSE APPLICATIONS
MC1748 Available Variations: Chips:
Improved version of MC1709, available ata Prime Device — o MC1748 Standard — MCC1748
slightly higher price. Has greater gain and Ta=-55t0+125°C MCC1748C
siew rate, better input and output imped- Relaxed Spec. — MC1748C Beam Lead — MCBC1748
ances and somewhat lower power dissipation Ta=0to+75°C
MC1539 Available Variations: Chips:
High slew rate amplifier. Also offers sub- Prime Device — & MC1539 Standard — MCC1539
stantial improvement in offset current and Ta=-5510+125%C MCC1439
voltage, and in frequency response. Recom- Relaxed Spec. — MC1439
mended for high-performance applications Ta =010 +75°C
at low cost.
FOR SPECIAL APPLICATIONS
MC1520 — Differential Output Available Variations: otaied Snacs
Wide-Band Amplifier, recommended primar- Prime Device — MC1520 TA- .0 "o +750C MC1420
ily for those applications where differential Ta -55t0+ 125%¢
output is an essential circuit requirement
MLM101A — Low Bias Current Available Variations:
High-performance amplifier, featuring excep- Prime Device — MLM101A Relaxed Spec. — 5 MLM301A
tionally low input bias and offset currents. Ta -55t0+1259C Ta=010+75"C
Limited temperature version (MLM301A) s Intermediate Spec. — MLM201A Military Qualification
particularly attractive as general-purpose am- Ta - -25t0 +85°C or Process Devices Available —MLM101A
plifier due to low cost.

ELECTRICAL SPECIFICATIONS — (Prime Devices)

e | Vio| ho |Aver| fc | BWy| SR
uA mV | nA | V/V [ MHz| kHz | V/us
Device Type Max Max | Max | Min | Typ | Typ | Typ Case

MC1709 0.5 50 | 200 [25k| 05| 4.0 |0.25 601, 606, 632, 693
MC1748 0.5 5.0 200 | 50 k 1.0 10 0.8 601, 606
MC1539 0.5 30| 60 [s0ok| 20| 50 | 4.2 601, 632, 693
MC1520 2.0 10 100 1k 10 150 5.0 602A, 606
MLM101A 0.075 20| 10 |[s0k| 1.0| 10 | 05 601, 693




OPERATIONAL AMPLIFIERS (continued)

COMPENSATED — Internal frequency compensation adjusts roll-off to provide stable operation regardless of amount of

feedback employed.

FOR GENERAL-PURPOSE APPLICATIONS

MC1741 — An Industry Standard

amplifier applications.

Available Variations:

Prime Device — MC1741
Ta=-55t0+1259C
Relaxed Spec. — MC1741C

Ta=0to+75°C
Military Qualification

or Process Devices Available —MC1741
Duals —

Prime Device — MC1747
MC1558

Intermediate Spec. — MC1458

Relaxed Spec. — MC1747C
MC1458C

High-performance amplifier whose wide availability and low-cost (relaxed
specification MC1741C) have made it a popular device for general-purpose

Chips:

Standard MCC1741
MCC1741C

Beam Lead MCBC1741

Flip-Chip MCCF1741
MCCF1741C
MCCF 1558
MCCF 1458

MC1741S — High Slew Rate
Performance similar to MC1741 ex-
cept with slew rate and power band-
width to 20 times higher. Low cost
“C” version is ideal for applications
where restricted temperature range is
suitable.
Available Variations:
Prime Device —
Ta=-55t0+125°C
Relaxed Spec. —
Ta=0to+75°C

MC1741S

MC1741SC

MLM107 — Low Input Current
Designed for applications such as
sample-and-hold circuits and long in-
terval integrators, where improved
input characteristics are needed.
Available Variations:
Prime Device —

Ta = -55 to +125°C

MLM107

Intermediate Spec, — MLM207
Ta=-25to +85°C
Relaxed Spec. — MLM307

Ta = 0to+70°C

MC1556 — High Input Impedance

High performance amplifier featuring
extremely high input impedance, high
gain and a general upgrading of all
other characteristics that make this
device particularly suited for the most
demanding overall amplifier needs.

Availeble Variations:

Prime Device — MC1556
Ta=-551t0+125°C

Relaxed Spec. — MC1456
Ta =0to +70°C MC1456C

MC1776 — Micropower Programmable

Programmable, by means of external
resistor, to optimize current, voltage
and noise characteristics. Operates
over = 1.2 to =18 Volt power supply
range, with microwatt power dissi-
pation at the lower supply voltages.

Available Variations:

Prime Device — MC1776
Ta=-55t0+125°C

Relaxed Spec. — MC1776C
Ta=0to+70°C

Low Cost Version — MC3476

Ta=0to+70°C

SPECIAL FEATURES AMPLIFIERS

MLM110 — Unity Gain Follower

Faor voltage follower purposes in high-
ly critical instrumentation applica-
tions.

Available Variations:

MC1536 — High Output Voltage

High gain amplifier with maximum
supply voltage to <40 volts, for ex-
tremely wide output voltage swing.

Available Variations:

MC1538 — Power Booster

Designed as high current gain ampli-
fiers, with unity voltage gain. Can
deliver load currents to =300 mA,
for driving low impedance loads.

CHime Davice — MLM110 Prime Device — MC1536 Available Variations:
T - -55t0+1259C Ta=-55t0+125°C Prime Device — MC1538
Intermediate Spec. — MLM210 Relaxed Spec. — MC1436 Ta=-5510+125°C
T = -25t0 +85°C Ta= 0to+75°C MC1436C Relaxed Spec. — MC1438
Relaxed Spec. — MLM310 Chips: Ta=01t0+75°C
Ta =0to +70°C Standard — MCC1536
MCC1436
ELECTRICAL SPECIFICATIONS — (Prime Devices)
B | Vio| lio| Avol| fc | BWp| SR
LA mV | nA | V/V |MHz | kHz |V/us
Device Type Max Max | Max| Min |Typ | Typ | Typ Case
MC1741 0.5 5.0 200 | S0k 1.0 10 0.8 601, 606, 632, 693
MC1741S 0.5 50 | 200| sok | 1.0 | 200 | 15 601, 693
MLM107 0.075 2.0 10 50 k 1.0 10 0.5 601
MC1556 0.015 | 40 | 20|100k| 1.0 | 40 | 25 601, 632, 693
MC1776 0.0075 5.0 3.0| 200k | 0.2 1.5 0.1 601
MLM110 0.003 4.0 = Unity 20 300 30 601, 693
MC1536 0.02 50 | 30[100k|1.0 | 23 | 20 601, 693
MC1538 200 - 900 | - [1500| 75 614
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OPERATIONAL AMPLIFIERS (continued)

MULTIPLE OPERATIONAL AMPLIFIERS
Dual and Quad operational amplifiers for space and cost savings in applications requiring more than one amplifier.

DUAL OPERATIONAL AMPLIFIERS

MC1537 — NON COMPENSATED MC1558, MC1747 — COMPENSATED
Dusli sauivaient of the Fiahi | Dual equivalents of the highly popular
o PRPRapS MC1741. The two devices and their
z - . “'variations’’ differ principally in pin
AU-'llldﬂl \.l-rlltions. configurations.
Prime Device — MC1537 P e
Ta=-551t0+125°C Available Variations: Available Variations:
Relaxed Spec. _ MC1437 Prime Device — 0MC1553 Prime Device — MC1747
Ta=0to+75°C Ta=-5510+1257C Ta=-55t0+125°C
Relaxed Spec. — MC1458 Relaxed Spec. — MC1747C
Ta = 0to0 +75°C MC1458C Ta=01to+75°C
Chips: Military Qualification
Standard — MCC1558 or Process Devices Available—MC1747
MCC1458
Flip-Chip — MCCF 1558
MCCF 1458
ELECTRICAL SPECIFICATIONS — (Prime Devices)
g | Vio| o | Avol| fe |BWp| SR
A mV | nA | V/V |MHz | kHz |V/us
Device Type Max | Max | Max | Min | Typ | Typ | Typ Case
MC1537 0.5 50 | 200 [25k | 1.0 | 3.0 |0.25 632
MC1558 0.5 50 | 200 |50k | 1.1 14 | 0.8 601,632, 693
MC1747 0.5 50 | 200 [50k | 1.0 | 10 | 05 601, 603, 607, 646

QUAD OPERATIONAL AMPLIFIERS

MC3503

High performance, compensated quad
operational amplifier with specifica-

tions similar to MC1741, but with
lower power requirements. Operates
with single or split power supplies.

Available Variations:

MC3401

Low cost amplifier with four inde-
pendent circuits ideal for active filters,
multi-channel amplifiers and similar
applications.

MC3301

Similar to MC3401, except with much
greater temperature range suitable for
wide under hood temperature vari-

Prifrie Device: — MC3503 ) R ations in automotive applications.
Ta = -55 to +125°C Ta =01 +I7e Ta = -40 to +85°C
Relaxed Spec. — MC3403
Tpa =010 +70°C
ELECTRICAL SPECIFICATIONS
B | Vio| o | Avor| fc |BWp | SR
HA mV | nA |V/V |[MHz | kHz |V/us
Device Type Max | Max | Max | Min | Typ | Typ | Typ Case
MC3301 0.3 - - 1k |40 | 20 | 08 646
MC3401 0.3 — - 1k |50 | 20 | 06 646
MC3403 0.5 80 | 200 |20« [10 | 20 | 06 632, 646
MC3503 0.5 50 | 200 |50k | 1.0 | 9.0 | 06 632

OTHER OPERATIONAL AMPLIFIERS

The following operational amplifier types are also manufactured
by Motorola. These device types are recommended for exact
replacement only.

MC1430 MC1530 MC1712
MC1431 MC1531 MC1712C
MC1433 MC1533

MC1435 MC1535
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A variety of high-frequency circuits with features ranging
from low-cost simplicity to multi-function versatility marks
Motorola’s line of integrated RF/IF amplifiers. Devices

INTEGRATED CIRCUITS

HIGH FREQUENCY AMPLIFIERS

described here are intended for industrial and communica-

AGC AMPLIFIERS

MC1550 — Low Cost Building Block

Single-stage cascade connected amplifier with
delayed AGC characteristics, for operation
at frequencies to 100 MHz. Has typical power
gain of 25 dB @ 60 MHz. See Application
Notes AN-215A, AN-247A and AN-299 for

MC1590 — Wide-Band General Purpose
Has differential inputs and outputs with
unneutralized power gain as high as 35 dB
typical at 100MHz in tuned amplifier service.
Effective AGC voltage range from 5 to 7
volts for a 30 dB gain reduction. See Appli-

IEIONPEFARE

tions applications. For devices especially dedicated to
consumer products, i.e., TV and entertainment radio, see
Consumer Applications Selector Guide.

design details. cation Note AN-513 for design details.

UNNEUTRALIZED POWER GAIN versus FREQUENCY
(Tuned Amplifier)

CIRCUIT SCHEMATIC

- toti u '
_________ P A —vgg = 12 Vde
| 12 Vee -
A ] =
y | 1g A 518k Dutput =i ==l
gJ =5 50
+ | ot
| 3k o 0 = 2
Chypass | f 3 2 | §E Y
i 3 | S8 .
NW
il} > | 2= ~
Lo | £2 n S
input o ? o e
1 1 | -
Input | g 10
Common
g P ———4 0
ERGE— 3 2 7 10 20

50
f, FREQUENCY (MH2)

GATE CHARACTERISTICS

| e
—
/ 50

MC1545/MC1445 —
Gated 2-Channel Input

Differential input and output amplifier with
gated 2-channel input for a wide variety of
switching purposes. Typical 75 MHz band-
width makes it suitable for high-frequency
applications such as video switching, FSK
circuits, multiplexers, etc.. Gating circuit is
useful for AGC control, See Application
Notes AN-475 and AN-491 for design details.

-40

Ays SINGLE-ENDED VOLTAGE GAIN {dB)

60
.70 /
0 05
VG, GATE VOLTAGE (VOLTS)
AGC AMPLIFIERS ELECTRICAL SPECIFICATIONS
Operating
Temperature Range Ay Bandwidth | Veo/VEE
-55 to +125°C | 0to +75°C | dB MHz Vde Case _ Special Features
MC1550 — 22 Min 22 +6/- 602B.606 Low-Cost
MC1520 - 44 Typ @ 10 +12/- 601 Characterized as Video Amplifier
4 Typ @ 100 and as High Frequency Tuned Amplifier
MC1545 MC1445 19 Typ @ 75 +5/-5 602A,607,632 | Gate Controlled 2-Channel Input




HIGH FREQUENCY AMPLIFIERS (continued)

NON-AGC AMPLIFIERS

MC1733/MC1733C — Utility Amplifier
Differential input and output amplifier pro-
vides three fixed gain options with bandwidth
to 120 MHz. External resistor permits any
gain setting from 10 to 400 V/V. Extremely
fast rise time (2.5 ns typ) and propagation
delay time (3.6 ns typ) makes this unit partic-
ularly useful as pulse amplifier in tape, drum,
or disc memory read applications.

GAIN versus FREQUENCY

MC1510/MC1410 —

General-Purpose Amplifier
Differential amplifier with flat response to
40MHz. Provides excelient performance and
simple design for most video and communi-
cations purposes.

VOLTAGE GAIN versus FREQUENCY

T T
i Vg~ +60 Vde
n ﬂ{:[‘l[ Vg = -6.0 Vde
g 50 GAIN 1 !
= [ [
< - |
S 40 —— ‘
by GAIN ? N ] |
< = l—F 11
S @ - | [
o >
S v — i
=] GAIN 3 P < = Via ! !
: AN\ ) - A NI
© 10 0 20 50 0 20 50 100 200 500 1000
9 \\ t FREQUENCY (MH7)
E
o
0
E, \
10 10 100 10k
! FREQUENCY (MHz) FREQUENCY RESPONSE
60 I 111
—ted e
= P <400
— Curve 1A—+—+12A A 4A 4
MC1552/MC1553 — 50 £ +
Low Distortion Amplifier = 5 s 45 200
Extremely high performance amplifier with = i 7 1 + 3
internal series feedback for stable voltage 3 F B - 100
gain and low distortion. Temperature com- § 40 P F +
- -ps ¥ ) 4 e
pensation stabilizes operating point. Has 5 T a® 510 25 ‘éln 5 150
selectable gain option and well characterized =] - - t
data that permits accurate response shaping EF == = 7 E
(see graph). Useful for critical applications { :
such as wideband linear amplifiers or fast-rise = =2
pulse amplifiers. Ot e - H T
20 T L i
10 a0 10k 40k 10k 100 k 1M WM 100M
{ FREQUENCY (Hz
NON AGC AMPLIFIERS ELECTRICAL SPECIFICATIONS
Operating
Temperature Range Ay Bandwidth | Voo/Veg
-55 10 +125°C | 010 +75°C dB MHz Vde Case Special Features
MC1733 MC1733C 52 @ 40 +6/-6 603,632 3-Fixed Gain Options. Fast Rise
40 S0 Time and Propagation
20 120
MC1510 MC1410 40 40 +6/-6 601
MC1553 - 46 @ 35 +6/-6 6028 High and Low Gain Versions
52 15 of precision amplifier with
MC1552 34 @ a0 +6/-6 6028 distortion as lowas0.2% at 200 kHz,
40 @ 35
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Most are available in plastic and metal packages. Consult the data sheets for more detailed specifications.

CASE 199-04
(P Suffix)

f--ﬂ'.tl;‘.%

CASE 11
(K Suffix)

INTEGRATED CIRCUITS

FIXED OUTPUT VOLTAGE REGULATORS

Low cost, dedicated, monalithic circuits for positive and/or negative regulation requirements from 100 mA to 1.5 A.

POSITIVE 1.5 A — MC7800 Series
Family Characteristics:
0 to +125°C Junction Temperature
lo — 1.5 A (Max)
Vo — £5% of nominal voltage for all line
and load condition limits

Nominal Vi (de)
Vo Min Max | Device Type
5V 7V 35V MC7805C
6V 8V 35v MC7806C
8V 105V 35V MC7808C
12v 14.5V 35V Mc7812C
158V 17.5V 35V MC7815C
18V 21V 35V MC7818C
24 v 27V 40V MC7824C

CASE 199-04
(P Suffix)

iy

CASE 7902
TO-39
(G Suffix)

*Also available as the:
MLM109 (-55 to +150°C)
MLM209 (-25 to +125°C)
MLM309 (0 to +125°C)

POSITIVE, 500 mA — MC78MO00 Series

Family Characteristics:
0 to +125°C Junction Temperature
lo — 500 mA (Max)
Vo — *5% of nominal voltage for all line
and load condition limits.

Nominal V) (dc)
Vo Min Max | Device Type
5V 7V asv | mc7smosc
6V 8V 35V MC78MO06C
8V 105V 35V | MC78M08C
12V 145V 35V Mc78mM12C
15V 17.5Vv 35V MC78M15C
18V 21V 35V | Mc78M18C
24 V 27V 40V MC78mM24C

% _: N
N

CASE 199-04
(P Suffix)

Tar—ihs
wglfflf_.,—

CASE 11
(K Suffix)

NEGATIVE, 1.5 A — MC7900 Series

Family Characteristics:
0 to +125°C Junction Temperature
lp — 1.5 A (Max)
Vo — +5% of nominal voltage for all line
and load condition limits.

Nominal V) (de)

Vo Min Max | Device Type
2V 7.2V 35V | MC7902C
5V 7V 35 v | MC7905C

52V 7V 35V | MC7905.2C
6V 8V 35V | MC7906C

8V 10.5V 35V MC7908C
12V 145V 35V MC7912C
15V 17.5V 35V MC7915C
18V 21V 35V MC7918C

POSITIVE, 750 mA — MC7700 Series

Family Characteristics:
0 to +125°C Junction Temperature
Ilp — 750 mA (Max)
Vo — £5% of nominal voltage for all line
and load condition limits.

Nominal V) (de)
Vo Min Max | Device Type
5V 7V 35 v |McC7705C
6V 8V 35V |MC7706C

av 105V BV MC7708C
12v 14.5V 3BV MC7712C
15V 17.5V 35V MC7715C

18V 21V 35V MC7718C
20V 23V 40 v MC7720C
24 vV 27V ao0v MC7724C

POSITIVE, 100 mA —MC78L00 Series

Family Characteristics:
0 to +1259C Junction Temperature
lg — 100 mA (Max)
Vg — +10% of nominal voltage for all line
and load condition limits.

Nominal V| (dc)

Vo Min Max | Device Type

5V 7V 30V | MC78LO5C
8.1V 105V 30V | MC78LO8SC
12v [105V 35V [ MC78L12C
15V 17.5V 3V MC78L15C
18V 21V 3BV MC78L1BC
24 v 27V 40v | MC78L24C

NEGATIVE,100 mA—MC79L00 Series

Family Characteristics:
0 to +125°C Junction Temperature
lo — 100 mA (Max)
Vg — £10% of nominal voltage for all line
and load condition limits.

Nominal Vj (de)
Vo Min Max | Device Type
3v 5V 30V | MC79L03C
5V 7V 30V | MC79L05C
12V 145V 35V | Mc79L12C
15V 17.5V 35V | MC79L15C
18V 24N 35V MC79L18C
24V 27V ao0v | mcr79L24C

IRIINIEFASR

CASE 199-04
(P Suffix)

i

CASE 79-02
TO 39
(G Suffix)

CASE 2902
TO-92
(P Suffix)

=
|
CASE 7902

TO 39
(G Suffix)

CASE 2902
TO92
(P Suffix)

a

CASE 7902
TO 39
(G Suffix)

DUAL (+15 V Qutput) 100 mA
REGULATOR

The MC1568 features an output balance of
+1% maximum (+2% for MC1468), current
limit control and provisions for remote sens-
ing. The ceramic package (L Suffix) has a
balance control pin for critical balance re-
quirements. The preset Vo of 15 V can be
varied from £8 to +20 V at the sacrifice of
performance over temperature.

24 Vv 27 V 40V MC7924C

MC1568 MC1468
Temp. Range -55to0 +125 0to 75
lg (Max) 100 mA 100 mA
Vo £15V, +2.5%|*15 V, *6%
V| (Min/Max) +17.2/£30 +17.5/230
Regjine 0.006 0.01
%Vo/Vi (Max)
Regigad (%/V o Max 0.07 0.07

CASE 603
(G Suffix)

CASE 614
(R Suffix)

CASE 632
(L Suffix)

319



VARIABLE OUTPUT VOLTAGE REGULATORS

When an adjustable or tailored voltage is required, the following regulators should be used. Voltage
is set by varying the value of an external resistor or resistors. More complete data on individual
devices can be found on the data sheets.

CASE 614500 mA
(R Suffix)

CASE 602A 200 mA
(G Suffix)

POSITIVE, 500 mA — 2.5t0 37 V

The MC1569 is a high performance regulator
designed for either stand-alone operation or
with a current boost transistor. It has an
electrical complement, the MC1563 for dual
supply applications requiring positive and
negative outputs. Ripple rejection is typically
0.002%/V. An electronic shutdown control
and remote sensing are also provided.

CASE 603
(G Suffix)

CASE 646
(P Suffix)

CASE 632
(L Suffix)

Operating Temperature | -55 to +125°C
(Junction)
lg Max 500 mA
Vo Range 251037V
V) (Min/Max) 85to 40V
Reg|ing Max 0.015%/V g
Regjgaq Max 0.05%
Variations:

The MC1469 is a relaxed specification lower
cost version of the MC1569 and operates
over a 0 to +70°C Junction Temperature
Range.

MC1569/MC1469 also available as non-
encapsulated chip, use MCC prefix.

MC1561 is the same as the MC1569 but has
a much higher transient response. It is also
available as the MC1560 which has a reduced
V@ range and slightly relaxed specifications.
The MC1461 and MC1460 are also available
for 0 to +70°C operation.

POSITIVE, 150 mA — 2t0 37 V

The MC17231s a very popular, lower current
regulator for either stand-alone use or in
conjunction with a current booast transistor
Three package variations are available: Metal
(G Suffix), dual-in-line ceramic (L Suffix),
or Plastic (P Suffix).

Operating Temperature | -55 to +125°C
{Ambient)
1o Max 150 mA
Vo Range 2t0 37V
V) (Min/Max) 9.5t0 40 V
Reg|ine Max 0.2% Vg
Reggaq Max 0.15% Vg
Variations:

The MC1723C is a lower cost relaxed
specification of the MC1723 for operation
over the temperature range of 0 to +75°C
[ambient).

The MC1723/MC1723C also available as
nonencapsulated chip, use MCC prefix. MC-
1723 also available as nonencapsulated beam-
lead device; use MCBC prefix, use MCB
prefix for device in ceramic flat package.

MC1723 — High reliability processed
versions offered.

3-20

POSITIVE, 20mA —45t0 40V

The MLM 105 is also available for low current
applications. Line regulation is 0.01%/V and
load regulation (no load to full load) 1 mV.
Operating temperature is -55 to +125°C
ambient.

The MLM205 relaxed specification:
-25 to +85°C

The MLM305 relaxed specification:
0 to +70°C

NEGATIVE, 500 mA — 3.6 to 37 V

The MC1563 is an electrical complement to
the MC1569 for construction of positive and
negative output regulator systems. In the
power package (R Suffix), the case is ground
for both types allowing direct mounting on
a common heat sink.

Variations:

The MC1463 is a relaxed specification lower
costversion of the MC1563 and operates over
a 0 to +70°C Junction Temperature Range.
MC1563/MC1463 also available as non-
encapsulated chip, use MCC prefix.

CASE 603
(G Suffix)

Operating Temperature -55t0 +125°C
{Junction)

Io Max 500 mA

Vo Range 3637V

V) [(Min/Max) 851040V

Reg|ine 0.015%/Vg Max

Reg|gag 0.05% Max

CASE 602A
(G Suffix)

CASE 614500 mA
IR Suffix)

NEGATIVE, 20 mA — 0.015t0 40V

The MLM104 5 also available for low current
applications. Line regulation is 0.01%/V and
load regulation (no load to full load) 1 mV
Operating Temperature is -55 to +125°C
(ambient).
The MLM204 relaxed specification:

-25 1o +85°C
The MLM304 relaxed specification:

0 to +70°C

LABORATORY SUPPLY, VOLTAGE
AND CURRENT REGULATOR

The MC1566 is a fioating regulator designed

for use with an external series pass NPN tran-

sistor. The voltage and current capabilities

are limited only by the characteristics of the

series element. Some of the more important

features include:

® Automatic cross-over between voltage
and current regulation

& Adjustable to zero volts or current

e Short circuit protection

® Remote Sensing

CASE 603
(G Suffix)

Operating Temperature
(Ambiant)

-55 to +126°C

Reg|ine & Regigag 0.01% + 1 mV

Regcyrrent 0.1% + 1 mA

Variations:

The MC1466 is a lower cost relaxed speci-
fication version of the MC1566 for operation
from 0 to +75°C (ambient)

CASE 632
Suffix L
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INTEGRATED CIRCUITS

SPECIAL-PURPOSE CIRCUITS

The linear-integrated-circuits listed in this section
were developed by Motorola for the system design
engineer to fill special-purpose requirements as indicated

by the subheadings. Temperature ranges and package
availability are also tailored to provide versatility.

MULTIPLIERS

Linearity Input Voltage Type
Error Range
Function yp Vdc min Case | -55 to +125°C 010 +70°C
A fourquadrant multiplier designed to operate with *15-volt 0.3% 10 620 MC1594 -
supplies; has internal level-shift circuitry and voltage regulator +0 5% +10 620 B MC 1494
Applications include multiply, divide, square root, mean square, : ::pur ?g; 0 632 MC1595* —
phase detector, frequency doubler, balanced modulator/de- b -
modulator, electronic gain control X Input = 1.0% +10 632 _ MC1495*
Y Input = 2.0%
*Also available as a nonencapsulated chip. use MCC prefix
Carrier
Suppressi c -Mode Type
dB@f Rejection
Function yp MHz dB typ Case | -55 10 +125°C 0 to +75°C
Balanced modulator/demodulator designed for use where the output 65 05 85 602A, MC 1596
voltage is a product of an input voltage (signal) and a switching 632
funcuion (carrier) 50 10 602A,
632, MC 1496
646
Total
Qutput Voltage Harmonic Type
Power | Gain — typ | Distortion
Function W typ VIV typ % typ Case | 5510 +125°C | 01to +70°C
A power amplifier device capable of single or split supply operation 10 10, 18, 36 04 6028 MC1554 MC1454
Imitial Timing VoL VoH
Supply Voltage Error Vec=15V Vec=15V
vee Vee =58 15V, | lgnk =50 mA | Iggurce = 100 mA Type
Function Vde — max C= 0.1 uF %typ Vdc — max Vde — min Case [ 5510 +125°C | 0 10 +75°C
601,
16 10 0.75 12.75 626. — MC1455
Wide range adjustable timers 693
601,
18 05 05 13 693 MC1555 —
16 2.25 0.75 12.75 232‘ = MC3456
Dual Adjustable Timers
18 1.5 0.5 13 632 MC3556 -
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.. .reflecting Motorola’s continuing commitment to
semiconductor products necessary for consumer system
designs. The tabulation contains data for a large number
of components designed principally for entertainment

TELEVISION CIRCUITS

INTEGRATED CIRCUITS
CONSUMER APPLICATIONS

IAIINIEFAYR

product applications. Itisarranged to simplify first-order
of linear integrated circuit device lineups to satisfy pri-
mary functions for Television, Audio, Radio, Automotive
and Organ applications.

SOUND
Function Features Case Type
Sound IF, Detector. Limiter, 80 uV. 3dB Limiting Sensitivity, 646,647 MC1351
Audio Preamplifier 3.5 VIRMS) Output, Sufficient for Single Transistor
Output Stage
Sound |F Detector Interchangeable with ULN2111A 646,647 MC1357
Sound |F Detector, Excellent AMR, 646,647 MC1358
DC Volume Centrol, Preamplifier Interchangeable with CA 3065
VIDEO
1st and 2nd Video IF aAmplifier IF Gain @ 45 MHz - 60 dB typ 626 MC1349
AGC Range — 70 dB min
IF Gain @ 45 MHz - 46 dB typ, 626 MC1350
AGC Range — 60 dB min
1st and 2nd Video IF, AGC IF Gain @ 45 MHz ~ 53 dB typ, AGC Range — 65dB min, 646 647 MC1352
Keyer and Amplifier “Forward AGC" Provided for Tuner
Same as MC1352, with Opposite AGC for Tuner 646,647 MC1353
3rd IF and Video Deteclor Low-Level Detection, 626 MC1330
Low Harmonic Generation,
Reduced Circuit Cost and Complexity,
Reduced Shielding
3rd IF, Video Detector, Low-Level Detection, 646 MC1331
Sound IF Detector, and Separate Sound Detector,
Sync Separator Differentuial Inputs
AGC Keyer, AGC Amphfier, High-Quality Noise Gate, 646 MC1344
Noise Gate, Sync Separator One IF AGC Output and Two Tuner AGC Outputs,
Adjustable AGC Delay
Autamatic Fine Tuning High Gain AFT System, 646 MC1364
Interchangeable with CA 3064 686
CHROMA
Chroma IF Amplifier and Includes Complete Chroma IF, AGC, dc Gain 646 MC1398
Subcarrier System and Tint Controls, Injection Locked Oscillator,
Low Peripheral Parts Count
Chrama Subcarrier Systemn Interchangeable with CA3070, 648 MC1370
APC Chroma Reference System
Chroma |F Amplifier Interchangeable with CA3071, 646 MC1371
Automatic and Manual Gain Control
Dual Chroma Demodulators Industry Standard Demodulator, 603 MC1328
Low Differential Output dc Drift 646, 647
Same as MC1328 with short-circuit protected 646 MC1329
outputs, and improved dc tracking and temp-
erature coefficients on outputs.
Similar 1o MC1328 but with Luminance and 646,647 MC1326
Blanking Inputs,
Internal Matrix Provides RGB Qutputs
Same as MC1326 with short-circuit protected 646 MC1324
outputs, and improved dc tracking and tempera
wure coefficients on outputs
Dual Doubly Balanced Demodulator with 646 647 MC1327
RGB Qutput Matrix and PAL Switch
v Triple Doubly Balanced Demodulator with Adjustable
Triple Ch : 648
fiphe Chrome: Bunacitetoe QOutput Matrix, Contains Three Independent Demodulators. mC1323
DEFLECTION
Horizontal Processor Includes Phase-Detector, Oscillator and Predriver; 626 MC1391
Linear Balanced Phase Detector; Adjustable dc Loop Gain
Horizantal Processor Same as MC1391 except designed to accept negative 626 MC1394
sawtooth sync pulse
Color Processing Circuit Includes chroma IF amplifier with ACC, color killer, linear d¢ chroma 648 XC1399
control, phase locked loop subcarrier regenerator with dc hue control.
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CONSUMER APPLICATION SELECTOR GUIDE (Continued)

AUDIO CIRCUITS

PREAMPLIFIERS
Vee Ayol THD Zg
Function Vdec — max dB min % typ Ohms typ Case Type
Dual Preamphifier *15 80 01 100 632 MC1303
DRIVERS
Vce Drive Current Ayol
Function Vde — max mA dB Case Type
60 - 90 typ 646 XC1387
Class B Audio Drivers 55 S0 max = 546 MC1385
POWER AMPLIFIERS
®in
Po Vee @ rated Pg Pp Ry
Function Watts Vdec max mV — max mA — max Ohms Case Type
Audio Power Amplifiers 05 12 30 40 80 626 MC 1306
0.25 12 3.0 35 16 626 MC3360P
IF AMPLIFIERS
3 dB Limiting Recovered
Gain @ 10.7 MHz AMR Audio Output Power
@ 10.7 MHz mV (RMS) typ dB — typ Af=75kHz Supply
Function dB — typ (uVI(RMS)* min* mV{(RMS) Volts — max _ Case Type
|F Amplifier 58 0.175 60 690 18 626 MC1350
Limiting FM-IF Amplifier - 0.600 45 480 18 646,647 MC1355
Limiting |F Ampl/Quadrature Detector 53 0.4 - - 16 646,647 MC1357
IF Amplifier 42 60 50 500 18 626 MC3310P
IF Amplifier, Limiter, Detector, 21 16 646 MC1375
Audio Preamplifier
|F Amplifier Quad Detector, AF pre- - 18* 60" 300 16 648 XC1389
Amplifier, AFC, AGC, Muting
and Tuning Meter Circuits
Limiting |F Ampl/Quadrature Detector |- Similar to MC1357 = 646,647 MC1356
with Built-In Regulator
DECODERS
Channel Stereo — Indicator
Separation THD Lamp Driver
Function dB — typ % — typ mA — max Features Case Type
FM Multiplex Stereo Decoders 45 05 40 Audic Muting 646 MC1304
45 05 40 Audic Muting 646 MC1305
40 05 40 646 MC1307
40 03 75 Coilless Operation 646 MC1310
40 0.5 100 Coilless Operation, Emitter Follower 648 MC1311e
Qutputs, and Unity Gan
Four-Channel SQ* Decoders 45 0.1 - Ve = 20 Vde nom 646 MC1312
Four Channe!l SQ* Gain - = = Master Volume Control and LF/RF, 646 MC1314
and Balance Control LB/RB, E/B Balance Control
Four Channel SQ* Logic Circuit = = = Interface with MC1314 and MC1312 10 646 MC1315
increase F/B Separation and Supply Gain
and Balance Control to MC1314.
*Trademark of Columbia Broadcasting System, Inc
SPECIAL FUNCTIONS
Toaggle Frequency Power Supply
kHz Volts
Function Typ Max Case Type
Emitter-Coupled Astable Multivibrator 100 10 626 MC3380

® To be introduced
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CONSUMER APPLICATION SELECTOR GUIDE (Continued)

AUTOMOTIVE CIRCUITS

OPERATIONAL AMPLIFIER

) Vee Unity Gam
Range Ayl he Bandwidth Rin
Function Vdc VimV —typ A — max MHz — typ MQ typ Case Type
Quad Operational Amplifier 401028 20 03 4.0 1.0 646 MC3301
COMPARATOR
Veeo Output Leakage
Range Vipr g Current
Function Vdc Vde wA -max pA-max Sink Current Case Type
Quad Comparator 2010 28 +Vee 05 1.0 6.0 646 MC3302
Quad Comparator (Single/Dual 2.0t 36 36 100 0.1 6.0 646/ MLM139
Supply) 250 632 MLM239
250 MLM339
100 MLM139A
250 MLM239A
250 MLM339A
FREQUENCY DIVIDERS
Vee
Range fTog VoH
Function Vdc MHz — typ Vdec — min Case Type
7-Stage Divider 601016 3.0 155 646 XC1302 @
ATTENUATOR
Vee Attenuation
Range THD Ay Range
Function vde % — typ dB — typ dB — typ Case Type
Electronic Attenuator 9010 18 06 13 90 626 MC3340P

® To be announced.
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LINEAR IC PACKAGES

r

CASE 11(T0O-3) CASE 2902 T0-92 CASE 79-02 (TO-39) CASE 199-04 CASE 206A
Suffix K after type number Suffix P after type number Suffix G after type number Suffix P after type number No Suffix
=
y =
10 3 1
1
% -~
%
CASE 601 CASE 602A CASE 6028 CASE 606 (TO-91)

Suffix G after type number

Suffix G after type number

Suffix G after type number

CASE 603 (TO-100)
Sutfix G after type number

Suffix F after type number

14 =g

CASE 607
Suffix F after type number

16 9

CASE 614

Suffix R after type number

CASE 620
Suffix L after type number

24 13

r OO ORI

CASE 623
Suffix L after type number

CASE 626

Suffix Por PL after type number

CASE 632 (TO-116)
Suffix L after type number

CASE 646
Suffix P after type number

CASE 647
Suffix PQ after type number

CASE 648
Suffix P after type number

CASE 649
Suffix P after type number

CASE 650
Suffix F after type number

CASE 686

Suffix G after type number

8 5
AL WL,

CASE 693

Suffix U after type number

CASE 701
Suffix P after type number
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This Selector Guide is to help the designer choose the best silicon power
transistor for his new equipment and find suitable replacements for devices used
in older designs. It is a comprehensive listing of the industry’s most complete
line of PNP and NPN silicon power transistors, and the devices are rated at
currents between 100 mA and 60 amperes, and at voltages up to 1500 volts.

Motorola has the production capability and flexibility to supply devices
especially tailored to specific application needs. Where suitable power transistors
cannot be selected from this guide, contact your nearest Motorola sales
representative or distributor.

TABLE OF CONTENTS
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General-Purpose Silicon Power Transistors
Representing over 200 “best value” selected devices for new designs ......................... 4-3
Power Darlington Transistors
High current gain Darlington devices for use in a variety of applications ........................ 4-8

Power Switchmode Transistors
Designed for high-voltage, high-speed, power switching in inductive circuits where fall time is critical. 4-7

High Voltage Transistors
Devices intended for industrial, commercial and military equipment ... 4.9

High Frequency Transistors
Designed for a wide variety of power amplifier and high-speed saturated switching applications. .. 4-11

Motorola Replacements for the Popular TIP Series .......... ... ... 4-12
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SILICON POWER TRANSISTORS (Continued)

The following index reflects the devices characterized in this section. To locate the exact page number,

see Catalog Index(Page 7-1 ).
| |.| lll |_| Dll E;/_\.z

2N3054A 2N5875 2N6277 2N6499 MJIE41
2N3055 2N5876 2N6282 2N6542 MJEZ1A
2N3439 2N5877 2N6283 2N6543 MJE41B
2N3440 2N5878 2N6284 2N6544 MJE41C
2N3583 2NBB79 2NB285 2N6545 MJE42
2N3584 2N5880 2NG286 2N6546 MJE4AZA
2N3585 2N5881 2N6287 2N6547 MJE42B
2N3715 2N5882 2NG294 2NB6569 MJE42C
2N3716 2N5883 2NE295 2N6576 MJE47
2N3738 2N5884 2N6296 2N6577 MJE48
2N3739 2N5885 IN6297 2N6578 MJE49
2N3740 2N5B86 2NG298 BU108 MJES1
2N3741 2N5986 2N6299 BU126 MJESB2
2N3791 INS5987 SNe Do BU205 MJES3
2N3792 2N5988 2N6301 BU208 MJE200
2N3867 2N5989 2NE303 MJ205 MJE210
2N3868 2N5990 2NG306 Mi413 MJE340
2N3902 2N5991 2N6307 MJ423 MJE 340K
2N4231A 2N6029 2NE308 MJ425 MJE350
2N4232A 2N6030 2NB312 MJ802 MJES20
2N4233A 2NB031 ING313 MJig804 MJE 700
2N4234 2N6034 2NG314 MJS00 MJES00
2N4240 2N6035 2N6338 MJ1000 MJE1100
2N4398 2NB6037 2N6339 MJ2253 MJE2160
2N4399 2N6038 2N63240 MJ2254 MJE 2955
2N4918 2N6039 2N6341 MJ2055 MJE2955K
2N4919 2N6040 ING6377 MJ3760 MJE 3055
2N4820 2N6041 INE3T8 MJ3761 MJE3055K
2N4921 2N6042 SNeA7a MJ4502 MJE3300
2N4922 2N6043 oNE383 MJ5415 MJE3301
2N4923 2N6044 oNG3B4 MJ5416 MJE3302
2N5190 2N6045 2N6385 MJ7160 MJE3310
2N5191 2N6048 2N6406 MJi7161 MJE3311
2N5192 2NB6050 206407 MJI7260 MJE3312
2N5193 2NB051 NG0B MJI7261 MJE3439
2N5194 2N6052 2N6409 MJE29 MJE3440
2N5195 2N6053 2N6410 MJE29A MJE5190
2N5301 2N6054 2N6411 MJE298 MJIES191
2N5302 2NB6055 2NG6412 MJE2SC MJES5192
2N5303 2N6056 2N6413 MIESD MJES5293
2N5304 2NBO57 2N6414 MJE30A MJES194
2N5629 2N6058 2N6415 MJE30B MJE5195
2N5630 2N6059 2N6416 MIESRC MJEEESE
2N5631 2N6226 2N6417 MJE31 MJESE56
2N5632 2N6227 2NG418 MJE31A MJESES7
2N5633 2N6228 2N6419 MJEITE MJES974
2N5634 2NG229 2NE420 MJIE3IC MJES5975
2N5655 2N6230 2NBA21 MJE32 MJIEB976
2N5656 2N6231 2NBA22 MJE32A MJIESS977
2N5657 2N6233 2NG423 MJE32B MJIEBG978
2N5683 INE234 2NG424 MJE32C MJES979
2N5684 2N6235 2N6425 MJE33 MJES5980
2NS685 2NG6249 2NG436 . MJE3I3A MJES981
2N5686 2NB250 2NG437 MJE33B MJE5982
2N5745 2N6251 2NG6438 MJE33C MJES983
2N5758 2N6274 2N6495 MJE34 MJE5984
SN il 2Hegac MIE248 MPC200
NE7 :
e e AN MJIE34C MPC1000
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SILICON POWER TRANSISTORS (Continued)

General-Purpose Silicon Power Transistors

From over 1400 power device types available from Motorola, the following represent over 200
“best value", selected devices for new designs. These devices are rated primarily on performance,
price and availability. It is recommended that these standard device types be given first
consideration for new design.

The device types are listed in increasing order of I continuous and Vo ratings. Other basic data
is provided to enable the designer to have a wider field of choice — be it polarity, parameter, case
style, process type, or complementary device types. Contact your nearest Motorola sales office for
assistance in additional device selection and complete technical data.

VCEO VCE (sat) 'T PD
Device and Polarity Volts hee Ic Volts le MHz Watts
NPN PNP Max MinMax © Amp Max @ Amp Min Max Case
0.3 Amp
MJE3440 250 40/ 160 0.02 05 0.05 15 15 77
MJE3439 350 407160 0.02 05 0.05 15 15 77
0.5 Amp
2N5655 250 30/ 250 0.1 1.0 0.1 10 20 77
MJE5655 250 30/ 250 0.1 1.0 0.1 10 30 199
2N5656 300 30/ 250 0.1 1.0 0.1 10 20 77
MJES656 300 30/ 250 0.1 10 0.1 10 30 199
MJE340K 300 307240 0.05 30 199
MJE350 300 30/ 240 0.05 20 77
MJE340 300 30/ 240 0.05 208 77
MJE5657 350 130/250 0.1 1.0 01 10 30 199
2N5657 350 30/ 250 0.1 1.0 0.1 10 20 77
1.0 Amp
MJE29 MJE30 40 40/- 0.2 0.7 1.0 3.0 30 77
MJE29A MJE30A 80 40/- 0.2 07 1.0 3.0 30 77
MJE29B MJE30B 80 407- 0.2 07 1.0 3.0 30 77
MJE29C MJE30C 100 40/ - 0.2 07 1.0 3.0 30 77
MJ5415 200 30/ 150 0.05 25 0.05 15 10 79
2N3738 2N6424 225 40/ 200 0.1 25 0.25 10 20 80
2N3440 250 40/ 160 0.02 05 0.05 15 5.0 79
MJ5416 300 30/ 120 0.05 25 0.05 15 10 79
2N3739 2N6425 300 40/ 200 0.1 25 0.25 10 20 80
2N3439 350 40/ 180 0.02 05 0.05 15 5.0 31
1.5 Amp
MJE47 250 30/ 250 03 1.0 1.0 5.0 50 199
MJE2160 300 30/ 240 0.5 35 0.5 50 199
MJE48 300 30/ 250 03 1.0 1.0 5.0 50 199
MJE49 350 30/250 0.3 1.0 1.0 5.0 50 199
2.0 Amp »
2N6408 2N6406 60 50/ 250 0.1 20 20 50 125 77
2N6409 2N6407 80 50/.250 0.1 20 20 50 125 77
2N3583 2N6420 175 407 200 0.5 5.0 1.0 10 35 80
2N3584 2N6421 250 8/80 1.0 0.75 1.0 10 3s 80
2N3585 2N6422 300 8/80 1.0 0.75 10 10 a5 80
2N4240 2N6423 300 107100 0.75 1.0 0.75 15 35 80
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SILICON POWER TRANSISTORS (Continued)

PREFERRED SILICON POWER TRANSISTORS (continued)

Veeo Vee tsan f Py
Device and Polarity Volts hee Ie Volts I MHz Watts
NPN PNP Max Min/Max @ Amp Max Amp Min Max Case
0.3 Amp
MJ205 750 2/- 25 5.0 25 7.5 10 11
BU205 750 2/- 25 5.0 25 75 10 1
3.0 Amp
MJES20 30 25/ - 1.0 25 77
MJE31 MJE32 40 25/ - 1.0 1.2 3.0 3.0 40 7
2N4921 2N4918 40 20/ 100 0.5 0.6 1.0 30 30 T
2N3867 40 40/ 200 15 0.75 1.5 60 6.0 31
2N3868 60 30/ 150 1:5 0.75 15 60 6.0 31
2N4922 2N4919 60 207100 0.5 0.6 1.0 3.0 30 7
MJ2253 60 20/ 100 0.25 0.3 0.5 3.0 25 80
MJE31A MJE32A 80 25/- 1.0 12 3.0 30 40 77
MJE31B MJE32B 80 25/ - 10 1.2 3.0 3.0 40 77
MJ2254 80 20/100 0.25 0.3 05 3.0 25 80
2N6416 2N6418 90 40/ 250 0.2 3.0 30 40 15 7
2N4923 2N4920 80 20/ 100 05 06 1.0 3.0 30 i7
2NB417 2NB6419 100 40/ 250 0.2 3.0 3.0 40 15 77
MJE31C MJE32C 100 25/ - 1.0 1.2 3.0 3.0 40 T
3.5 Amp
2N3902 400 30790 1.0 08 1.0 28 100 i
4.0 Amp
2NB410 2NB411 25 45/ 180 2.0 08 20 50 15 77
2NB412 2N6414 40 40/ 250 0.2 25 4.0 50 15 77
2N5190 2N5193 40 25/100 15 06 1.5 2.0 40 77
MJES190 MJES193 40 25/100 15 0.6 1.5 20 60 199
2NB037 2NB034 40 750/ 15k 20 2.0 2.0 25 40 77
MJE3300 MJE3310 40 1000/ - 1.0 15 12 20 15 77
2N3054A 2N6049 55 25/ 100 0.5 1.0 05 3.0 75 80
2N6413 2N6415 B0 40/ 250 0.2 25 40 50 15 77
2N5191 2N5194 80 25/100 1.5 0.6 1.5 20 40 77
MJE5191 MJE5194 60 25/100 1.5 0.6 15 20 60 199
2N3740 B0 30/100 0.25 06 1.0 40 25 80
2N6294 2N6296 60 750/ 18k 2.0 20 20 4.0 50 80
2N6038 2N6035 60 750/ 15k 2.0 20 2.0 25 40 77
MJE3301 MJE3311 60 1000/ - 1.0 15 15 20 15 77
MJEB0O MJE700 60 750/ - 15 25 15 40 i
MJE3302 MJE3312 80 1000/ - 1.0 15 15 20 15 77
2N5192 2N5195 80 20/ 80 15 06 1.5 2.0 40 77
MJE5192 MJES195 B0 20/80 1.5 06 L 20 60 199
2N3741 80 30/ 100 025 0.6 1.0 40 25 80
2N6295 2N6297 80 750/ 18k 20 20 20 4.0 50 80
2N6039 2N6036 80 750/ 15k 2.0 20 2.0 25 40 7
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SILICON POWER TRANSISTORS (Continued)

PREFERRED SILICON POWER TRANSISTORS (continued)

VCEG VCE {sat) fT PD
Device and Polarity Volis hee Ie Volts Ie MHz Watts
NPN PNP Max Min/Max Amp Max Amp Min Max Case
5.0 Amp
MJE200 MJE210 25 45/ 180 2.0 0.75 20 65 15 77
2N4231A 2NB312 40 25/100 15 0.7 15 4.0 75 80
MJESS77 MJE5974 40 20/120 25 0.6 25 2.0 75 199
2N4232A 2N6313 60 257100 1.5 0.7 1.5 4.0 75 80
MJES978 MJES975 60 20/120 25 06 25 2.0 75 199
2N4233A 2N6314 60 20/ 120 15 07 15 4.0 75 199
MJE1100 MJE1090 60 750/ = 3.0 25 3.0 70 90
MJES5979 MJES978 80 20/120 25 0.6 25 2.0 75 199
2N6233 225 25/125 1.0 1.0 1.0 20 50 80
2NB6497 250 10/ 75 25 15 25 5.0 80 199
MJES1 250 5.0/ - 5.0 2.0 5.0 25 80 199
2N6234 275 25/125 1.0 0.5 1.0 20 50 80
2NB542 300 7/35 3.0 1.0 3.0 6.0 100 11
2NB498 300 10/75 25 15 2.5 5.0 80 199
MJES2 300 5.0/- 5.0 2.0 5.0 25 80 199
2N6235 325 25/ 125 1.0 0.5 1.0 20 50 80
2N6499 350 10/75 25 1.5 25 5.0 80 199
MJES3 350 5.0/- 5.0 20 5.0 25 80 199
MJ425 400 30790 1.0 0.8 1.0 25 100 11
2N6543 400 7/35 3.0 1.0 3.0 6.0 100 11
BU108 750 5.0 45 75 56 11
MJBo4 800 22/- 35 15 100 11
6.0 Amp
MJE41 MJE42 40 30/ - 0.3 1.5 6.0 2.0 65 199
MJE41A MJE42A 60 307 - 0.3 1.5 6.0 2.0 B85 199
MJE41B MJE42B 80 30/ - 0.3 1.5 6.0 2.0 65 199
MJE41C MJE42C 100 30/ - 03 1.5 6.0 20 65 199
2N5758 2N6226 100 25/ 100 3.0 1.0 3.0 1.0 150 1
2N5759 2N6227 120 20/80 3.0 1.0 3.0 1.0 150 11
2N5760 2N6228 140 15/ 60 3.0 1.0 3.0 1.0 150 11
MJ3760 550 5.0 6.0 7.5 80 11
8.0 Amp
MJE5S983 MJES980 40 20/120 4.0 086 40 20 90 199
MJES984 MJES981 60 207120 4.0 06 4.0 20 90 199
2NB6300 2N6298 60 750/ 18k 4.0 2.0 4.0 4.0 75 80
2N6055 2N6053 60 750/ 18k 4.0 2.0 4.0 4.0 100 11
2N6043 2N6040 60 1k/ 20k 4.0 2.0 4.0 4.0 75 199
MJ1000 MJ900 60 1k/ - 3.0 2.0 3.0 90 1
MJES985 MJES882 80 20/120 4.0 0.6 4.0 2.0 90 199
2NB6301 2N6299 80 750/ 18k 4.0 2.0 4.0 4.0 75 80
2N6056 2N6054 80 750/ 18k 4.0 2.0 4.0 4.0 100 "
2NB044 2NB041 80 1k/ 20k 4.0 2.0 4.0 4.0 75 199
2NB045 2NB042 100 1k/ 20K 3.0 20 4.0 4.0 75 199
2NB6306 250 15/ 75 3.0 08 3.0 5.0 125 11
2NB6307 300 15/75 3.0 1.0 3.0 5.0 125 11
MJ7160 300 25/100 3.0 1.0 3.0 30 140 11
2N6544 300 7/35 5.0 1.5 5.0 6.0 125 11
2N6308 350 12/60 3.0 5.0 15 3.0 125 11
MJ7161 400 25/100 3.0 1.0 3.0 30 140 11
2N6545 400 7/35 5.0 15 5.0 6.0 125 1"
MJ3761 550 5.0 8.0 7.5 80 11
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SILICON POWER TRANSISTORS (Continued)

PREFERRED SILICON POWER TRANSISTORS (continued)

VCED VCE (sat] !T PO
Device and Polarity Volts hee I Volts I MHz Watts
NPN PNP Max Min/Max @ Amp Max Amp Min Max Case
10 Amp
2N5304 40 30/120 20 04 20 100 25 9
MJE33 MJE34 40 40/ - 1.0 1.0 3.0 2.0 80 199
2N6383 40 1k/ 20k 5.0 20 5.0 20 100 1
2N6384 60 1k/ 20k 5.0 20 5.0 20 100 1
MJE3055 MJE2955 60 20/70 40 1.1 40 20 90 80
MJE3055K MJE2955K 60 20/70 4.0 11 4.0 20 20 199
2N5877 2N5875 60 20/ 100 4.0 1.0 50 4.0 150 11
2N3715 2N3791 60 50/ 150 1.0 08 5.0 4.0 150 1
MJE33A MJE34A 60 40/ - 1.0 1.0 3.0 20 80 199
2N5878 2N5876 80 - 20/ 100 4.0 1.0 5.0 40 150 1
2N6385 80 1k/ 20k 5.0 20 5.0 20 100 11
2N3716 2N3792 80 50/ 150 1.0 08 5.0 40 150 1
MJE33B MJE34B 80 40/ - 1.0 1.0 3.0 20 80 199
MJE33C MJE34C 100 40/ - 1.0 1.0 30 20 80 199
2N5632 2N6229 100 25/100 5.0 1.0 7.5 1.0 150 11
2N5633 2N6230 120 20/80 5.0 1.0 7.5 1.0 150 1
2N5634 2NB231 140 15/ 60 50 1.0 7.5 1.0 150 1
MJ413 325 20/80 05 08 0.5 25 125 11
MJ423 325 30/ 90 1.0 08 1.0 25 125 11
12 Amp
2NB569 40 157200 4.0 1.5 4.0 1.5 100 1
2N5989 2N5986 40 20/ 120 6.0 0.7 6.0 2.0 100 20
2N5990 2N5987 60 207120 6.0 07 6.0 20 100 90
2N6057 2N6050 60 750/ 18k 6.0 20 6.0 4.0 150 1
2N5991 2N5988 80 20/120 6.0 07 8.0 20 100 20
2N6058 2N6051 80 750/ 18k 6.0 20 6.0 4.0 150 1
2N6059 2NB6052 100 750/ 18k 6.0 2.0 6.0 4.0 150 11
15 Amp
2N3055 60 20/70 4.0 14 4.0 25 415 11
MJ2955 60 20/70 4.0 1.1 4.0 4.0 150 11
2N5881 2N5879 60 20/100 6.0 1.0 7.0 4.0 160 1
2NB576 60 500/ 5k 10 4.0 1% 120 1
2N5882 2N5880 80 20/100 6.0 1.0 7.0 4.0 160 11
2N6577 90 500/ 5k 10 40 15 120 1
2N6578 120 500/ 5k 10 40 15 120 11
2N6249 200 10/ 50 10 1.5 10 25 175 11
2NB6250 275 8.0/50 10 15 10 25 175 1
MJ7260 300 25/100 5.0 1.0 5.0 30 175 11
2N6546 300 6/35 10 15 10 6.0 175 1
2N6251 350 6.0/50 10 1.5 10 25 175 1
MJ7261 400 25/100 50 1.0 5.0 30 175 1
2NB547 400 6/35 10 15 10 6.0 175 11
16 Amp
2N5629 2NB6029 100 25/100 8.0 1.0 10 1.0 200 1
2N5630 2N6030 120 20/80 8.0 1.0 10 1.0 200 i
2N5831 2N6031 140 15/ 60 8.0 1.0 10 1.0 200 1
20 Amp
2N6282 2N6285 60 750/ 18k 10 20 10 4.0 160 1
2N5303 2N5745 80 15/ 60 10 1.0 10 20 200 12
2N6283 2N6286 80 750/ 18k 10 20 10 4.0 160 1
2N6284 2N6287 100 750/ 18k 10 2.0 10 4.0 160 1
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SILICON POWER TRANSISTORS (Continued)
PREFERRED SILICON POWER TRANSISTORS (continued)

V:ED Vcr sat) fr Pp
Device and Polarity Volts hee @ I Volts g I MHz Watts
NPN PNP Max Min/Max Amp Max Amp Min Max Case
25 Amp
2N5885 2N5883 60 20/ 100 10 1.0 15 4.0 200 1
2N6436 80 20/80 10 1.0 10 40 200 11
2N5886 2N5884 80 20/ 100 10 1.0 15 40 200 11
2N6437 100 20/80 10 1.0 10 40 200 1
2N6338 100 30/ 120 10 1.0 10 40 200 11
2NE438 120 20/80 10 1.0 10 40 200 1
2NB339 120 30/ 120 10 1.0 10 40 200 1"
2N6340 140 307120 10 1.0 10 40 200 1
2NB341 150 307120 10 1.0 10 40 200 1
30 Amp
2N5301 2N4398 40 15/60 15 3.0 0.75 10 200 12
2N5302 2N4399 60 15/80 15 20 075 10 200 12
MJ802 MJ4502 90 25/100 75 0.8 75 20 200 12
50 Amp
2N5685 2N5683 60 15/60 25 1.0 25 20 300 197
2N5686 2N5684 80 15760 25 1.0 25 20 300 197
2NB377 80 30/ 120 20 1.2 20 30 250 197
2N6378 100 30/ 120 20 12 20 30 250 197
2NB274 100 30/ 120 20 1.0 20 30 250 197
2N6379 120 30/120 20 1.2 20 30 250 197
2NB275 120 30/ 120 20 1.0 20 30 250 197
2NB276 140 30/120 20 1.0 20 30 250 197
2NB277 150 30/ 120 20 1.0 20 30 250 197
The Designers data sheets for switchmode silicon power devices provide detailed information for
operating conditions as well as safety limits. Voltage, current, switching, temperature and
secondary breakdown requirements are specified in detail.
The 2NB542 thru 2N6547 transistors are designed for high-voltage, high-speed. power switching
in inductive circuits where fall time is critical. They are particularly suited for 115 and 220 volt line
operated switch-mode applications such as:
e Switching Regulators
o PWM Inverters and Motor Controls
e Solenoid and Relay Drivers
e Deflection Circuits
Specification Features —
High Temperature Performance Specified for:
Reversed Biased SOA with Inductive Loads
Switching Times with Inductive Loads
Saturation Voltages
Leakage Currents
The device types are listed in increasing order of |c continuous and Vceyrating.
vcbl fuk vlfl sat) t
I Ve, @ 100°C @ 100°C @ 100°C
Amp Volts Volts Volt @ le ns @ I
Device Max Max Min Max Amp Max Amp
NPN :
2N6542 5.0 650 3500 20 3.0 800 3.0
2N6543 5.0 850 450 2.0 3.0 800 3.0
2N6544 8.0 650 350 25 5.0 900 5.0
2N6545 8.0 850 450 25 5.0 200 5.0
2N6546 15 850 350 25 10 1500 .10
2N6547 15 850 450 25 10 1500 10
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SILICON POWER TRANSISTORS (Continued)

Power Darlington Transistors

Monolithic power Darlington devices have found wide design usage in a variety of different
applications. This power technology promises an even brighter future in advancing the state of the
art — high voltage and very high current devices are on the horizon and will soon become a viable
alternative to Thyristor devices on the designer’s specification list. Darlington devices are notonly a
very high gain alternative; other significant advantages include:
integrated circuit compatability
high input impedance
high current gain
reduced component count

e space savings
The following devices are listed in increasing order of I continuous and Vg, rating.

BASE O coLLecToR
—AAA—
EMITTER
o]
Ie Veso Ve tsan f: Py

Device and Polarity Amp Volts hee @ k Volts @ Ic MHz Watts

NPN PNP Max Max Min/Max Amp Max Amp Min Max Case
2N6037 2N6034 4.0 40 750/ 15k 2.0 20 2.0 25 40 o
2N6294 2NB6296 40 60 750/ 18k 20 20 2.0 4.0 50 80
2N6038 2N6035 4.0 60 750/ 15k 20 20 20 25 40 77
MJES0O MJE700 4.0 60 750/ - 15 25 15 40 77
2N6295 2N6297 4.0 80 750/ 18k 20 20 2.0 40 50 80
2N6039 2NB6036 4.0 80 750/ 15k 2.0 20 2.0 25 40 77
MJE3300 MJE3310 4.0 40 1k/ - 1.0 15 1.5 20 15 K
MJE3301 MJE3311 4.0 60 1k/ - 1.0 15 1.5 20 19 77
MJE3302 MJE3312 4.0 80 Th/ - 1.0 15 15 20 15 i 4
MJE1100 MJE1090 50 60 750/ - 3.0 25 3.0 1.0 70 90
MJ1000 MJ900 8.0 60 1k/ - 3.0 2.0 3.0 90 11
2N6300 2N6298 8.0 60 750/ 18k 4.0 20 4.0 4.0 75 80
2NB055 2N6053 8.0 60 750/ 18k 4.0 2.0 4.0 4.0 100 i1
2NB043 2N6040 8.0 60 1k/ 20k 4.0 20 4.0 4.0 75 199
2NB6301 2N6299 8.0 80 750/ 18k 4.0 2.0 4.0 4.0 7 80
2N6056 2NB6054 8.0 80 750/ 18k 4.0 20 4.0 4.0 100 11
2N6044 2N6041 8.0 80 1k/ 20k 4.0 20 4.0 4.0 75 199
2NB045 2N6042 8.0 100 1k/ 20k 3.0 2.0 4.0 4.0 75 199
2N6057 2N6050 12 60 750/ 18k 6.0 2.0 6.0 40 150 11
2NB058 2N6051 12 80 750/ 18k 6.0 2.0 6.0 4.0 150 11
2N6059 2NB6052 12 100 750/ 18k 6.0 20 6.0 4.0 150 11
2NB576 15 60 500/ 5k 10 28 10 4.0 120 1
2NB577 15 80 500/ 5k 10 28 10 4.0 120 13
2NB6578 15 120 500/ 5k 10 2.8 10 4.0 120 11
2N6282 2N6285 20 60 750/ 18k 10 2.0 10 4.0 160 11
2N6283 2N6286 20 80 750/ 18k 10 20 10 4.0 160 11
2N6284 2N6287 20 100 750/ 18k 10 2.0 10 4.0 160 1




SILICON POWER TRANSISTORS (Continued)

High Voltage Transistors

The high-voltage devices are intended for industrial, commerical and military equipment. Typical
applications include high-voltage differential and operational amplifiers, high-voltage inverters, low
and medium current switching and series regulators. The devices are listed in decreasing order of
Veeo and | continuous.

lc VCE (sat) fY PD
Device and Polarity Amp hee le Voits Ie MHz Watts
NPN PNP Max MinMax € Amp Max Amp Min Max Case
800 Volts
MJBo4 5.0 2.2/« 3.5 1.5 100 11
750 Volts
BU108 5.0 5.0 4.5 75 56 11
BU208 5.0 5.0 45 75 56 1
MJ205 2.5 2/~ 25 5.0 2.5 TS 10 1
BU205 25 2/- 25 5.0 25 75 10 11
550 Volts
MJ3760 8.0 5.0 8.0 75 80 11
MJ3761 6.0 5.0 8.0 7.5 80 h
400 Volts
MJ7261 15 25/ 100 5.0 1.0 5.0 30 175 1
2N6547 15 6/ 35 10 15 10 6.0 175 1
MJ7161 8.0 25/ 100 3.0 1.0 3.0 30 140 ik
2NB545 8.0 7/35 5.0 1.5 5.0 6.0 125 1
2N6543 5.0 7/35 3.0 1.0 3.0 6.0 100 1
MJ425 5.0 30/90 1.0 08 1.0 25 100 11
2N3902 3.5 30/90 1.0 08 1.0 28 100 11
350 Voits
2N6251 15 6.0/ 50 10 1.5 10 25 175 11
2N6308 8.0 12/60 3.0 5.0 1.5 3.0 125 1
2NB499 5.0 10/75 25 15 25 5.0 B0 199
MJES3 5.0 30/ - 0.3 20 5.0 25 80 199
MJE49 1.5 30/ 250 0.3 1.0 1.0 5.0 50 199
2N3439 1.0 40/ 160 0.02 0.5 0.08 15 5.0 79
MJES657 0.5 30/ 250 0.1 1.0 0.1 10 30 199
2N5657 0.5 30/ 250 0.1 1.0 01 10 20 77
MJE3439 0.3 40/ 160 0.02 0.5 0.05 15 15 b &
325 Volts
MJ423 10 30/90 1.0 0.8 1.0 25 125 11
MJ413 10 20/ 80 0.5 0.8 0.5 2.5 125 11
2N6235 5.0 25/125 1.0 0.5 1.0 20 50 80
300 Volts
MJ7260 15 257100 5.0 1.0 5.0 30 175 1
2NB6546 15 6/35 10 b 10 6.0 175 1
2NB6307 8.0 15/75 3.0 1.0 3.0 5.0 125 11
MJ7160 8.0 25/ 100 3.0 1.0 3.0 30 140 11
2N6544 8.0 7/35 5.0 15 5.0 6.0 125 11
MJES2 5.0 30/ - 0.3 20 5.0 25 80 199
2N6542 5.0 7435 3.0 1.0 3.0 6.0 100 11
2N6498 5.0 10/ 75 25 1.5 25 5.0 80 199
2N3585 2N6422 2.0 8/80 1.0 0.75 1.0 10 35 80
2N4240 2N8423 20 107100 0.75 1.0 0.75 15 35 80
MJE48 1.5 30/ 250 0.3 1.0 1.0 5.0 50 199
MJE2160 1.5 30/ 240 0.5 35 05 50 199
2N3739 2NB425 1.0 40/ 200 0.1 25 0.25 10 20 80
MJ5416 1.0 30/120 0.05 2.5 0.05 15 10 79
2N5656 0.5 30/ 250 0.1 1.0 0.1 10 20 77
MJE5656 05 30/ 250 01 1.0 01 10 30 199
MJE340K 05 30/ 240 0.05 30 199
MJE340 MJE350 0.5 30/ 240 0.05 20 77
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SILICON POWER TRANSISTORS (Continued)

HIGH VOLTAGE TRANSISTORS (continued)

IC vCE (sat) fr PD
Device and Polarity Amp hee @® le Volts @ le MHz Watts
NPN PNP Max Min/Max Amp Max Amp Min Max Case
275 Volts
2N6250 15 8.0/ 50 10 1.5 10 25 175 11
2N6234 5.0 25/ 125 1.0 05 1.0 20 50 80
250 Volts
2N6306 8.0 15/75 3.0 08 3.0 5.0 125 1
2N6497 5.0 10/75 25 1.5 25 5.0 80 199
MJE51 5.0 30/- 03 20 5.0 25 80 199
2N3584 2Ns421 20 8.0/ 80 1.0 0.75 1.0 10 35 80
MJE47 1.5 30/250 03 1.0 1.0 5.0 50 199
2N3440 1.0 40/ 160 0.02 0.5 0.05 15 5.0 79
2N5855 05 30/ 250 01 1.0 0.1 10 20 77
MJE5655 05 30/ 250 0.1 1.0 0.1 10 30 199
MJE3440 03 40/ 160 0.02 0.5 0.05 15 15 7
225 Volts
2N6233 5.0 25/125 1.0 1.0 1.0 20 80
2N3738 2NB424 1.0 40/ 200 0.1 25 0.25 10 80
200 Volts ;
2NB249 15 10/50 10 15 10 25 175 11
MJ5415 1.0 30/ 150 0.05 25 0.05 15 10 79
The MPC1000 and MPC900 are complete solid state hybrid regulators in a metal hermetic
package. Specifications and performance of the MPC1000 positive voltage regulator and the
MPC900 negative voltage regulator are nearly identical.
For systems requiring both a positive and a negative power supply, these devices are excellent for
use as complementary regulators and offer the advantage of operation with a common ground. The
devices are designed to deliver load current to 10 Adc. Output current capability can be increased
further through use of one or more external pass transistors. They are specified for operation over
the junction temperature range (—55 to +175°C).
Vo k Vi — Vo Vi le Reg;. Reg, Py
Device and Polarity Volts A Volts Volts mA % Vo/V., %V, | Watts
NPN PNP Min Max Max Min Max Min Max Max Max Max Max Case
MPC1000 2.0 35 10 3.0 60 95 40 5.0 05 06 100 | 662-01
s MPC900 -40 | -30 10 25 30 -9.0 35 20 05 06 100 | 662-01
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METAL TRANSISTORS

Silicon Small-Signal Transistors

500 AND GROWING! That phrase aptly describes the number of different
classifications in Motorola’s line of small-signal transistors. And with this many device
type numbers covering the small-signal transistor spectrum, it is apparent that the
actual differences between some devices becomes quite small. Even when the line is
divided into its two natural categories — plastic for lowest cost, and metal for
hermeticity — the sheer number of devices in each category makes selection by
spec-for-spec comparison a significant task. This selector guide, therefore, ignores the
large bulk of general-purpose, small-signal type numbers and concentrates on those
transistors that have emerged as the best values in various applications categories.

Since the devices highlighted here are the most popular in each category, it follows
thatthey are among the most widely available, atthe lowest cost. They are particularly
well-suited for new designs where a continuous, off-the-shelf supply of product is
required.

The reader is reminded, however, that semiconductors are manufactured by “batch”
processes, and that each “batch” may yield devices with widely varying parameters.
This creates device “families”. While the various specifications limits assigned to
“family members™ have been selected on the basis of demonstrated industry need,
modern testing methods have made the selection of devices with special
characteristics simple and inexpensive. Where the specified characteristics of the
“preferred” devices listed in the following selector guides do not meet a particular
design requirement, the designer is requested to contact his nearest Motorola sales
representative for price quotations on special devices to fit his needs.
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SMALL-SIGNAL METAL TRANSISTORS (Continued)

The following index reflects the devices characterized in this section. To locate the exact page number,

see Catalog Index(Page 7-1 ).

INIDIEXX

( Switching Transistors mﬂiﬂn Low-Noise
NPN
2N2206 2N929
2N2319 2N930
2N2368 2NS30A
2N2369 2N2483
2N2389A 2N2484
2N2539 MM2484
2N2540
2N2845 Darlington
2N3011 NPN
2N3227 MMB427
2N3252S
2N3253S PNP
2N3444S 2N3798
2N3506 2N3799
2N3507
2N3508 High Voltage Amplifiers
2N3509 NPN
2N3647 2N657S
2N3648 2N1190S
2N3724 2N3114S
2N3725 2N34885
ON3734 2N34995
2N3735 2N35005
2N3736 2N3501S
2N3737 2N3712S
2N4013 2N37425
2N4014 2N4924S
2N5859 2N4926
2N5861 2N4827
MM3220 2N5058S
MM3734 2N5059S
MM3736 MM2258
MM3737 MM2259
MM5189 MM3000
MM5262 MM3001
MM3002
PNP MM3003
2NB69A MM3005
2N3012 MM3006
2N3244S MM3007
2N3245S5 MM3008
2N3249 MM3009
2N3468S
2N3546 PNP
2N3634S 2N3494S
2N3635S 2N34958
2N3636S 2N3496
2N3762S 2N3487
2N3783S 2N3634S
2N4208 2N38358
2N4209 2N38637S
2N4404 2N37435
2N4405 2N4404
2N4406 2N4405
2N4407 2N4890
2N4890 2N4928
2N4929S 2N4929S
MM3726 2N4930
MM4001 2N49318
MM4005 MM4000
MM4006 MM4001
MM4007 MM4002
MM4030 MM4003
MM4031 MM4009
MM4032 MM4010
MM4033 MM4036
MM4036 MM4037
MM4037 MM5005
MM4257 MM5006
MMS5007

High-F 2N1991S
wmmlhmn 2N2800S
NPN 2N2904S
2N917 2N2904AS
2N918 2N2905S
2N3544 2N2905AS
MM1941 2N2906

PNP 2N2907

2N3307
2N3308
2N4260
2N4261

General-Purpose Amplifiers 2N3251
NPN 2N3251A

2N656 2N3485
2N697S 2N3485A
2N699 2N3486
2N717 2N3486A
2N718 2N3873
2NB43 MM3905
2N915 MM3906
2N916 MM4008
2N956

2N1613S

2N1613AS

2N1711S

2N1711AS

2N1890S

2N1893S

2N2102S

2N2183AS

2N2218S

2N2218AS

222188

2N2219AS

2N2221

2N2221A

2N2222

2N2222A

2N2270S

2N11318
2N1131AS
2N1132
2N1132A




SMALL-SIGNAL METAL TRANSISTORS (Continued)

Switching Transistors

The transistors listed below detail Motorola’s Silicon Transistors. Prime devices are
shown in Bold Face Type. Devices are listed in order of decreasing turn-on time (ton).

e & La BVeeo I Veaan 1

Device ns ne @ Volts | ma hee @ Volts @ L. & I, Mz @

Package | Family Type Max I Max | ma Min | Max | Min | mA | Max | mA | ma Min | mA
NPN

TO-18 5 2N2845 40 40 150 30 - 30 150 | 04 | 150 15 250 50

2N2540 40 40 150 30 — 100 [ 150 | 045 | 150 15 250 20

2N2539 40 40 150 30 — 50 150 | 045 | 150 15 250 20

TO5 22 | 2N3507S 45 90 | 1500 [ 50 | 3000 | 30 | 1500 | 10 | 1500 | 150 60 100

2N35065 45 9 | 1500 [ 40 [ 3000 | 40 | 1500 | 10 | 1500 | 150 60 100

TO-52 27 | 2N34443 50 70 500 50 — 20 500 | 06 | 500 50 175 50

2N3253S 50 70 500 40 — 25 500 | 06 | 500 50 175 50

2N3252S 45 70 500 30 — 30 500 | 05 | 500 50 200 50

TO-39 2N3725 a5 60 500 50 | 2000 | 35 500 | 052 | 500 50 300 50

2N3724 35 60 500 30 | 2000 | 35 500 | 042 | 500 50 300 50

2N3735 48 80 1000 [ 75 | 1500 | 20 | 1000 | 05 | s00 50 250 50

2N3734 48 60 [1000 [ 50 | 1500 [ 30 | 1000 | 05 | s00 50 250 50

MM5189 40 70 — 40 2000 | 20 [ 1000 | 10 | 1000 | 100 |350(yp) | 50

2N5859 35 60 | 1000 | 40 | 2000 | 15 | 1000 | 04 | 500 50 250 50

MM3734 35 60 | 1000 | 30 [ 1500 | 25 | 1000 | 05 | 500 50 200 50

MM5262 30 60 | 1000 | 50 | 2000 [ 25 | 1000 | 08 [ 1000 | 100 |350(yp) | 50

2N5861 25 60 500 50 | 2000 | 25 500 | 05 | 500 50 200 50

TO-18 2N4014 35 60 500 50 | 1000 | 35 500 | 052 | 500 50 300 50

2N4013 35 60 500 30 | 1000 | 35 500 | 042 | 500 50 300 50

TO-18 73 | 2N3011 15 20 30 12 200 25 30 | 025 | 30 3.0 400 20

2N3227 12 18 100 20 500 30 100 [ 025 | 10 1.0 500 10

2N2369 12 18 100 15 500 20 100 | 0.25 10 1.0 500 10

2N2369A 12 18 10 15 200 40 10 0.2 10 1.0 500 10

2N2368 12 15 10 15 = 20 10 | o025 10 1.0 400 10

TO-46 2N2319 60 50 20 15 200 40 20 | 035 | 20 1.0 300 10

2N2206 40 75 10 12 200 40 10 220 10 1.0 200 10

2N3508 12 18 10 20 500 40 10 | o02s 10 1.0 500 10

2N3509 12 18 10 20 500 | 100 10 | 025 10 1.0 500 10

TO-46 81 | 2N3647 20 25 150 10 500 25 150 | 0.4 150 15 350 15

2N3648 16 18 150 15 500 30 150 | 0.4 150 15 450 15

TO-46 99 | 2Na737 48 60 | 1000 | 50 [ 1500 | 20 | 1000 | 05 | so0 50 250 50

2N3736 48 60 11000 | 30 | 1500 | 30 | 1000 | 05 | so0 50 250 50

MM3737 45 65 11000 | 50 | 1500 | 20 | 1000 | 05 | s00 50 200 50

MM3736 45 65 1000 | 30 | 1500 | 30 | 1000 | 05 | s00 50 200 50
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SMALL-SIGNAL METAL TRANSISTORS (Continued)

Switching Transistors (Continued)

&t BVeeo I Ve f.

Device ns n @ i Voits mA he @ L Voits @ I & & Mz @ L

Package | Family Type Max l Max | mA Min Max Min | mA Max | mA | mA Min | mA
PNP

TO-18 44 2N3249 90 100 10 12 == 100 10 0.125 10 1.0 300 20

2NB89A 50 80 30 18 200 40 30 0.2 30 3.0 400 10

2N2894 60 90 30 12 200 40 30 0.2 30 3.0 400 30

2N3012 60 75 30 12 200 30 30 0.2 30 3.0 400 30

TO-18 45 2N3546 40 30 50 12 - 25 50 0.25 50 5.0 700 10

TO-39 50 2N4890S 100 270 150 40 500 50 150 1.4 150 15 100 50

MM4036 75 175 150 65 1000 40 150 0.65 150 15 60 50

MM4037 75 175 150 40 1000 50 150 1.4 150 15 60 50

2N4405 40 210 500 80 1000 25 500 0.5 500 50 200 50

2N4404 40 210 500 80 1000 15 500 05 500 50 200 50

TO-39 56 MM4031 100 |240 (typ)| 500 80 1000 25 500 0.5 500 50 100 50

MM4033 100 |240 (typ)| 500 80 1000 70 500 05 500 50 150 50

MM4032 100 |240 (typ)] 500 60 1000 70 500 0.5 500 50 150 50

MM4030 100 |240 (typ)| 500 60 1000 25 500 05 500 50 100 50

2N4407 75 225 | 1000 80 2000 15 1000 07 1000 100 150 50

2N4406 75 225 1000 80 2000 10 1000 07 1000 | 100 150 50

MM4007 = — - 100 1000 50 150 | 0.1 (typ) | 150 15 50 50

MM4006 — — == 80 1000 50 150 | 0.1 (typ) | 150 15 50 50

MM4005 _ - - 60 1000 50 150 | 0.1 (typ) | 150 15 50 50

TO-39 60 2N3763S 43 115 1000 80 1500 20 1000 0.9 1000 100 150 50

2N3762S 43 115 1000 40 1500 30 1000 0.9 1000 100 180 50

TO-39 337 | 2N3245S 55 165 500 50 1000 30 500 0.6 500 50 150 50

2N3244S 50 185 500 40 1000 50 500 05 500 50 175 50

2N3468S 40 90 500 50 1000 25 500 0.6 500 50 150 50

2N3467S 40 90 500 40 100 40 500 05 500 50 175 50

MM3726 35 60 1000 50 1500 15 1000 1.2 1000 100 200 50

TO-18 345 | 2N4209 15 20 10 15 200 50 10 0.18 10 1.0 850 10

2N4208 15 20 10 12 200 30 10 0.15 10 1.0 700 10

MM4258 15 20 10 12 80 30 10 0.15 10 1.0 700 10

MM4257 15 15 10 6.0 80 30 10 0.15 10 1.0 500 10

TO-38 454 | 2N3636S 400 600 50 175 1000 50 50 05 50 5.0 150 30

2N3635S 400 600 50 140 1000 100 50 05 50 5.0 200 30

2N3634S 400 600 50 140 1000 50 50 05 50 5.0 150 30

2N4929S — — - 150 500 25 10 05 10 1.0 100 20

MM4001 = — - 150 500 20 10 0.6 10 1.0 — —
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SMALL-SIGNAL METAL TRANSISTORS (Continued)

High-Gain Low-Noise Transistors

The transistors are characterized for high-gain and low-noise applications.

Devices are listed in decreasing order of NF.

= -
Wideband BV I o 1
Device Typ* Max Volts mA Pee uA Nz @ |
Package Family Type dB Min Max Min | Max. mA* Mn | mA
NPN
TO-18 18 2N2483 8.0" 60 50 40 120 10 12 0.05
2N2484 8.0 60 50 100 500 10 15 0.05
2N929 4.0 45 30 40 120 10 30 0.5
2N930A 3.0 45 30 100 300 10 45 05
2N930 3.0 45 30 100 300 10 30 0.5
NPN DARLINGTON
[ 1018 | 914 [mmeszr = [ 4 | 300 5000 | — 10° 125 | 100
PNP
TO-18 55 2N3798 35 80 50 150 450 500 30 05
2N3799 25 80 50 300 900 500 30 05
High-Voltage Amplifiers
The following table lists Motorola standard devices that have high Collector-Emitter
Breakdown Voltage. Prime devices are shown in Bold Face Type. Devices are listed in
decreasing order of BV¢g.
BYcx L v . 1
Device Voits mA e @ L voits @ 1. & 4 wiz @
Package Family Type Min Max Min | mA Max | mA | mA Min | ma
NPN
TO-39 6 MM3009 180 400 40 10 - — 50 20
MM3008 120 400 40 10 — — — 50 20
TO-39 26R MM2259 175 300 35 10 0.4 25 25 150 20
2N3501S 150 300 100 150 0.4 150 15 150 20
2N3500S 150 300 40 150 0.4 150 15 150 20
2N3114S 150 200 30 30 1.0 50 5.0 40 30
2N37128 150 200 30 30 2.0 50 5.0 40 30
MM3001 150 200 20 10 — - — 150 10
MM2258 120 500 50 10 0.4 25 25 150 20
2N3499S 100 500 100 150 0.6 300 30 150 20
2N3498S 100 500 40 150 0.6 300 30 150 20
2N4924S 100 200 40 150 0.4 50 5.0 100 20
2N657S 100 - 30 200 40 200 40 - =
2N1990S — 1000 20 30 0.5 2.0 0.2 — —
TO-38 88 MM3007 100 2500 50 250 0.35 150 15 50 50
MM3006 80 2500 50 200 0.35 150 15 50 50
MM3005 60 2500 50 150 0.35 150 15 50 50
TO-39 210R 2N5058S 300 150 35 30 1.0 30 3.0 30 10
2N3742S 300 50 20 30 1.0 30 3.0 30 10
2N5059S 250 150 30 30 1.0 30 3.0 30 10
2N4927 250 50 20 30 20 30 3.0 30 10
MM3003 250 50 20 10 = - - 150 10
2N4926 200 50 20 30 20 30 3.0 30 10
MM3002 200 50 20 10 - — — 150 10
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SMALL-SIGNAL METAL TRANSISTORS (Continued)

High-Voltage Amplifiers (Continued)

BVceo e \ il
Device Voits mA Bee I Yoits @ Lk & & Mz @ I
Package Family Type Min Max Min mA Max | mA | mA Min | mA
PNP

TO-39 46 2N3495S 120 100 40 10 0.35 10 1.0 150 20
2N4928S 100 100 25 10 05 10 1.0 100 20

MM4000 100 100 20 10 06 10 1.0 - —

2N3494S 80 100 40 10 0.3 10 1.0 200 20

TO-18 47 2N3497 120 100 40 10 0.35 10 1.0 150 20
2N3496 80 100 40 10 0.3 10 1.0 200 20

TO-39 49 MM4010 100 500 75 10 0.2 (typ) 10 1.0 150 (typ) 20
MMS5007 100 2000 50 250 0.5 150 15 30 50

MM4009 80 500 75 10 0.2 (typ) 10 1.0 150 (typ) 20

MM5006 80 2000 50 200 0.5 150 15 30 50

MM5005 80 2000 50 150 05 150 15 30 50

TO-39 50 2N4405 80 1000 100 150 0.2 150 15 200 50
2N4404 80 1000 40 150 0.2 150 15 200 50

MM4036 65 1000 20 150 065 150 15 80 50

MM4037 40 1000 50 150 14 150 15 80 50

2N4890S 40 500 50 150 1.4 150 15 100 50

TO-39 452R 2N3743S 300 50 25 30 8.0 30 3.0 30 10
2N4931S 250 500 20 20 5.0 10 1.0 20 20

MM4003 250 500 20 10 5.0 10 1.0 — —

2N4930S 200 500 20 20 5.0 10 1.0 20 20

MM4002 200 500 20 10 5.0 10 1.0 — -

TO-39 454R 2N3637S 175 1000 100 50 0.5 50 5.0 200 30
2N3636S 175 1000 50 50 05 50 5.0 150 30

2N49295 150 500 25 10 0.5 10 1.0 100 20

MM4001 150 500 20 10 0.6 10 1.0 — -

2N3635S 140 1000 100 50 0.5 50 5.0 200 30

2N3834S 140 1000 50 50 05 50 5.0 150 30

High-Frequency Amplifiers/ Oscillators

The transistors shown are designed for use as both oscillators and amplifiers at UHF and VHF frequencies.

Devices are listed in decreasing order of BV ceo.

BVieo G,. NF f: C.
Device Volts By - B dB8 | @ MHz @ I pF
Package Family Type Min Min | mA Min Max | MHz Min | mA Max
NPN
TO-72 72 2N917 15 20 3.0 9.0 6.0 60 500 4.0 1.7
2N918 15 20 3.0 15 6.0 60 600 4.0 1.7
TO-38 75 2N3544 25 25 10 - - — 600 10 25
MM1941 20 25 10 7.0 — — 600 10 25
PNP
TO-18 2N3307 35 40 2.0 17 45 200 300 20 1.3
2N3308 25 25 2.0 17 6.0 200 300 20 1.6
TO-72 2N4261 15 30 10 — - — 1600 10 25
2N4260 15 30 10 — - — 2000 10 25
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SMALL-SIGNAL METAL TRANSISTORS (Continued)

General-Purpose Amplifiers

These transistors are designed for high speed switching circuits, dc to VHF amplifier
applications and complementary circuitry. Prime devices are shown in Bold Face Type.
Devices are listed in decreasing order of BV .

BVeeo 13 le
Device Volts MHz 15 mA @ 1
Package | Family Type Min Min mA Max Min Max | mA
NPN

TO-39 2R 2N2959S 80 250 20 600 100 300 150
2N2951S 60 200 10 250 20 150 10

2N1711S 80 70 50 — 100 300 150

2N1613S 50 80 50 500 40 120 150

2N2219AS 40 300 20 800 100 300 150

2N2218AS 40 250 20 800 40 120 150

2N697S 40 50 50 — 40 120 150

2N2789S 35 250 20 800 100 300 150

2N3299S 30 250 50 500 40 120 150

2N3300S 30 250 50 500 100 300 150

2N2218S 30 250 20 800 40 120 150

2N2219S 30 250 20 800 100 300 150

TO-46 25 2N5582 40 300 20 800 100 300 150
2N5581 40 250 20 800 40 120 150

2N4450 30 250 50 500 100 300 150

TO-18 3 2N956 50 70 50 - 40 120 150
2N843 45 40 10 800 45 150 10

2N2222A 40 300 20 800 100 300 150

2N2221A 40 250 20 800 40 120 150

2N718 40 50 50 — 40 120 150

2N717 40 40 50 500 20 60 150

2N3301 30 250 50 500 40 120 150

2N3302 30 250 50 500 100 300 150

2N2221 30 250 20 800 40 120 150

2N2222 30 250 20 800 100 300 150

TO-39 14R | 2N3019S 80 100 50 1000 100 300 150
2N3020S 80 80 50 1000 40 120 150

2NB99 80 50 50 - 40 120 150

2N1893S 80 50 50 500 40 120 150

2N2102S 65 60 50 1000 40 120 150

2N3053AS 60 100 50 700 50 250 150

2N1890S 60 60 50 500 100 300 150

2NB56S 60 — — — 30 90 200

MM3053 50 100 50 1000 40 300 150

2N2193AS 50 50 50 1000 40 120 150

2N2270S 45 100 50 1000 50 200 150

2N3110S 40 600 10 1000 40 120 150

2N3053S 40 100 50 700 50 250 150

2N2297S 35 60 50 1000 40 120 150

TO-18 23 2N915 50 250 10 — 50 200 10
2N3946 40 300 10 200 50 150 10

2N3947 40 300 10 200 100 300 10

2N916 25 300 10 — 50 200 10

TO-52 221 MM3904 40 300 10 200 100 300 10
MM3903 40 250 10 200 50 150 10




SMALL-SIGNAL METAL TRANSISTORS (Continued)

General - Purpose Amplifiers (Continued)

BVeeo ‘v 13
Device Volts MHz @ ke mA hee @ Ik
PNP
TO-18 35 2N3251A 60 300 10 200 100 300 10
2N3250A 60 250 10 200 50 150 10
2N3251 40 300 10 200 100 300 10
2N3250 40 250 10 200 50 150 10
TO-46 48 2N3485A 60 200 50 600 40 120 150
2N3486A 60 200 50 600 100 300 150
2N3673 50 200 50 600 75 225 150
2N3486 40 200 50 600 100 300 150
TO-18 333 2N2906A 60 200 50 600 40 120 150
2N2907A 60 200 50 600 100 300 150
2N3073 60 130 50 500 30 130 50
2N3135 50 200 50 600 40 120 150
2N2906 40 200 50 600 40 120 150
2N2907 40 200 50 600 100 300 150
TO-39 2N2904AS 60 200 50 600 40 120 150
2N2905AS 80 200 50 600 100 300 150
MM4008 60 325 (typ) 20 500 75 g 10
2N3133S 50 200 50 600 40 120 150
2N2904S 40 200 50 600 40 120 150
2N2905S 40 200 50 600 100 300 150
2N1132AS 40 60 50 600 30 90 150
2N1131AS 40 50 50 600 30 20 150
2N2800S 35 120 50 800 30 90 150
2N11328 35 60 50 600 30 20 150
2N1131S 35 50 50 600 30 90 150
2N19918 20 40 50 600 15 60 150
TO-52 2n MM39806 40 250 10 200 100 300 10
MM3905 40 200 10 200 50 150 10

Case 31-03 Case 22-03
TO-5 TO-18
Case 26 Case 27-02

TO-48 TO-52

Case 79-02
TO-39
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VIA 2
PLASTIC-ENCAPSULATED TRANSISTORS

Plastic-Encapsulated Small-Signal Transistors for Industrial and Consumer applications

The Small-Signal Plastic Transistors represent Motorola’s broadest product line.
From RF/VHF/UHF amplifiers, mixers, oscillators and switches to general-purpose
amplifiers and switches, all are available as standard product or custom specials.
Specialty devices for the industrial, computer or consumer market as well as
specialty packages — Duowatt and Uniwatt — are all available for unique
high technology applications. The following list demonstrates the many
applications possible with plastic transistors. If specific applications are not
listed, consult your factory representative for assistance.
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PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)

The following index reflects the devices characterized in this section. To locate the exact page number,
see Catalog Index(Page 7-1 ).

2N3903 MPS2222 MPS-D01
2N3904 MPS2369 MPS-D02
2N3905 MPS2907 MPS-D03
2N3906 MPS3639 MPS-DO05
2N4123 MPS3640 MPS-D06
2N4124 MPS3646 MPS-D51
2N4125 MPS3702 MPS-D52
2N4126 MPS3704 MPS-D53
2N4264 MPS6507 MPS-D55
2N4285 MPSE511 MPS-DS6
2N4400 MPSE514 MPS-H02
2N4401 MPSB515 MPS-H04
2N4402 MPS8518 MPS-HO5
2N4403 MPS6519 MPS-HO7
2N5086 MPS6520 MPS-HO8
2N5087 MPS6521 MPS-H10
2N5088 MPS6522 MPS-H11
2N5089 MPS6523 MPS-H17
2N5209 MPS6531 MPS-H20
2N5210 MPS6534 MPS-H24
2N5220 MPS6535 MPS-H30
2N5221 MPS8541 MPS-H31
2N5225 MPS6543 MPS-H32
2N5226 MPS6546 MPS-H34
2N5400 MPSE547 MPS-H37
2N5401 MPS6566 MPS-H54
2N5402 MPS6568 MPS-H55
2N5403 MPS6569 MPS-Hg1
2N5500 MPS6570 MPS-H83
2N5551 MPS6571 MPS-H85
2N6548 MPS8087 MPS-L01
2NB6549 MPS80398 MPS-L51
2N6515 MPS8099 MPS-U01
2N6516 MPS8500 MPS-UO1A
2N6517 MPS8598 MPS-U03
2N6518 MPS-A05 MPS-U04
2NB519 MPS-AD6 MPS-U0S
2N6520 MPS-AQ9 MPS-U06
2NB551 MPS-A17 MPS-UO7
2NB552 MPS-A18 MPS-U10
2NB8553 MPS-A19 MPS-U45
2N6554 MPS-A20 MPS-USt
2NB555 MPS-A42 MPS-U51A
2N6556 MPS-A43 MPS-U52
2Ne557 MPS-A55 MPS-US5
2N6558 MPS-A56 MPS-Us8
2NB559 MPS-A70 MPS-US7
MPS706,A MPS-A92 MPS-U60
MPS834 MPS-A93 MPS-U95
MPS835

4-22



PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)

This Selector Guide is designed to help you select the right silicon plastic

transistor for your applications. A wide range of device types in three basic
package configurations are listed in this Selector Guide.

The TO-92 — is the most popular, high-volume plastic package and will
meet most of your high-performance, low-cost requirements.

The Uniwatt/Duowatt Package — is designed for applications requiring
greater power dissipation than available with the TO-92 package.

MOTOROLA PLASTIC PACKAGE OUTLINES

It ‘ 8 i
Py i
L '_H
SEATING !7 T i 4
PLANE * P
- |
LA 4
|
I |
[
D=l P
:! -G i““ﬁ
=l ) - 2 -
i SECT. A-A
] &
1 I
N__3
! N — I
MILLIMETERS|  INCHES
pim| MIN [ MAX | MIN | MAX
A | 432 533][0170] n2mw0
B | a4 | 521 [0155] 0205
C | 318] awlors] ass
D | 041 | 056|008 0022
F | 041 | 048] 0016] 0.019
G | 114 | 1.40 | 0.045 | 0.055
H - | 254 - [®0100
] 41 | 267 0095 [ 0.105
K (1270 - Josoo| -
35| - Jo2s0] —
N 03 | 282 0080 | 0.115
82 | - Jons| -
] &l - Tows| -
s 36 [ 041 [oo14 [ 0016

All JEDEC dimensions and notes apply.

Case 29-02
TO-92

\
\ \_\
K
D
STYLE 1 -
PIN 1. EMITTER
2. BASE ”’le'*
3. COLLECTOR ~——N
MILLIMETERS INCHES
N DIM| MIN MAX MIN MAX
Uniwatt 1 ]
A .14 9.53 0360) 0375
g 8 | 660 | 7.2¢ | 0.260] 0.285
Case 152-02 C [ 541 | 566 | 0213] 0223
1] 38 053 0015, 0.021
18 1333 | 0125] 0131
6 | 25485t 0,100 BSC
H | 384 ] 4.19 | 0.155] 0.165
1|03 | 0811 0014] 0016
K _[12.07 1270 | 0475 0500
L [2502 [2553 G985 1.
N 5.08 BSC 0200 85C
0 [ 239 | 269 | 0.0S4] 0.106
R | 118 | 140 | 0.0457 0.055]
NOTE

1. LEADS WITHIN 0.15 mm (0.008)
TOTAL OF TRUE POSITION
AT CASE, AT MAXIMUM
MATERIAL CONDITION.

ey

COLLECTOR
& COLLECTOR

Duowatt
Case 306-02

MILLIMETERS INCHES
DIM [ MIN | MAX | MIN | MAX
A | 2184 | 2235 | 0860 | 0.880
B | 991 | 1041 | 0390|0410
| € | 418 | 444 [0.165 [ 0175
D | 061 | 671 | 0024 0.028
F 368 | 334 145 155
G [ 241 267 | 0095707105
W | 170 196 | 0.067 0077 |
| J | 0e8| 0650013 00%
K 1270 | - |0500] -
(Ll 1m]| 2 0.070 | 0.080
[ FTRET 380 | 0.400
[aTase 3 140 0.150
| a2 085 [ 0.105 |
113211387 (0520 | 0550 |

-
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PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)

General Purpose Amplifiers and Switches

—T0-92 Package

Silicon transistors designed for use in complementary amplifier circuits. The
transistors are listed in order of decreasing breakdown voltage (BVceo)-

-

The following devices are the most popular consumer amplifier transistors:

t
BVeio @1; =10 mA I
Device and Polarity Volts MHz mA hee @ le
NPN PNP Min Min Typ* Max Min Max mA
MPS8098 MPS8598 60 200 500 100 300 10
2N3903 2N3805 40 270" 200 50 150 10
2N3904 2N3906 40 250 200 100 300 10
MPS3903 MPS3905 40 150 200 50 150 10
MPS3904 MPS3906 40 200 200 100 300 10
2N4123 2N4125 30 250 200 50 150 20
2N4124 2N4126 25 300 200 120 360 20
MPSB515 MPSB519 25 100 — 250 500 20
The following devices are the most popular consumer low-noise transistors:
L]
BVceo @ I = 500 pA le
Device and Polarity Volts MHz mA hee le
NPN PNP Min Min Max Min Max @ A Typ
MPS-A18 45 100 200 500 1500 10 40
2N5088 2N5086 30 40 50 150 500 100 3.0
2N5089 2N5087 25 40 50 250 800 100 20
The following are the most popular industrial high-voltage and high current transistors:
fx
BVeeo MHz s hee
Device and Polarity Volts Typ* @ Ie @ l.=10mA
NPN PNP Min Min mA Max Min Max
2N5551 2N5401 160 100 10 600 80 250
2N5550 2N5400 140 100 10 - 40 180
MPS-A06 MPS-A56 80 100 100 500 50 -
MPS-A05 MPS-AS5 60 100 100 500 50 -
2N4400 2N4402 40 200 20 — 40 —
2N4401 2N4403 40 250 20 - 40 -
MPS6531 MPS6534 40 390° 50 - 60 120
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PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)

RF/ UHF/ VHF Amplifiers and CATV Transistors

The transistors listed below are the high performance, high frequency standard
transistors available in the TO-92 plastic package. The transistors are listed in order of

decreasing breakdown voltage (BVceo).

f

G;. NF
Gu‘ dB vlﬁc ceh
BV o dB @ bigc# Gain fr W
Device Volts he. @ Lk Typ# | Typ* f Typ* Reduction MHz Ie pF
Type Min Min ; mA Min | Max L MHz Min dB Min mA Max
NPN
MPS-H04 80 30 15 - 20 1.0 — — 80 15 16
MPS-HD5 80 30 15 - 20 1.0 - — 80 15 1.6
MPS-H34 45 15 20 — — - — - 500 15 0.32
MPS-H37 40 25 5.0 = = — = - 300 5.0 100
MPS-HO7 30 20 3.0 18" 32 100 5.0° 30 400 3.0 0.3
MPS-Ho8 30 20 3.0 14 35 200 5.0° 30 500 3.0 0.3
MPS-H20 30 25 40 - — - - - 400 40 0.65
MPS-H24 30 30 8.0 — — — — — 400 8.0 0.36
MPS-H32 30 27 40 225 | 33 45 5.5# 30 300 4.0 0.22
MPS-H10 25 60 4.0 - - - — — 650 4.0 0.7
MPS-H11 25 60 4.0 — —_ —- — — 650 4.0 0.7
MPS-H19 25 45 4.0 — - — — - 300 4.0 0.65
MPS-HO2 20 20 4.0 20 33 200 4.0 30 375 4.0 0.5
MPS-H30 20 20 4.0 225 6.0 a5 4.4 30 300 4.0 0.65
MPS-H31 20 20 4.0 225 | 60 45 52 30 300 4.0 0.65
MPS-H17 15 25 5.0 24# 6.0 200 - - 800 5.0 0.9
PNP
MPS-H54 80 30 15 = 2.0 1.0 - — 80 1.5 16
MPS-H55 80 30 1.5 — 20 1.0 — - 80 1.5 16
MPS-H83 30 20 25 10 6.5 850 45 30 600 25 0.3*
MPS-H85 30 20 25 14 6.5 200 - - 350 25 0.2*
MPS6543 25 25 4.0 — - — - — 750 4.0 —
MPS6546 25 20 2.0 — — — - — 600 20 0.45°
MPS6547 25 20 20 20 — 100 - - 600 20 0.35"
MPS6568 20 20 4.0 20 33 200 4.0 30 375 40 0.5
MPS6569 20 20 4.0 20 6.0 45 4.4 30 300 40 0.5
MPS6570 20 20 4.0 20 6.0 45 52 30 300 4.0 0.5
MPS6507 20 25 20 o — - — — 700 10 —
MPSB511 20 25 10 30 — 45 - - — - -
MPS6541 20 25 40 - — - — - — - —
High-Speed Saturated Switching Transistors
The transistors listed in this table are specially optimized for high-speed saturated
switches. They are heavily gold doped and processed to provide very short switching
times and low output capacitance (below 6 pF). The transistors are listed in order of
decreasing turn-on time (t,,).
/ o &t BVceo Veetaan 1 @ le
Device ns ns @ k Volits hee le Volts @ I & I
Type Max I Max [ mA Oin { mA | Max | mA | mAa | Mn | mA
NPN
MPS706,A 40 75 10 15 20 10 06 10 1.0 200 10
2N4264 25 35 10 15 40 10 0.22 10 1.0 300 10
2N4265 25 35 10 12 100 10 0.22 10 1.0 300 10
MPS835 20 35 10 - 20 10 03 10 1.0 300 10
MPS3646 18 28 300 15 30 30 0.2 30 3.0 350 30
MPS834 16 30 10 — 25 10 0.25 10 1.0 as50 10
MPS2369 12 18 10 15 40 10 0.25 10 1.0 500 10
PNP
MPS3640 25 35 50 12 30 10 0.2 10 1.0 500 10
25 25 50 6.0 30 10 0.16 10 1.0 -

QPSSSSQ
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PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)

General-Purpose Transistors

These general-purpose transistors are designed for small-signal amplification from
dc to low radio frequencies. They are also useful as oscillators and general-purpose

switches. The transistors are listed in order of decreasing breakdown voltage (BVceo).

~

BVceo L@ le
Device and Polarity Volts MHz I mA hee @ I
NPN PNP Min Min mA Max Min Max mA
MPS8099 MPS8599 80 150 10 200 100 300 1.0
MPS-AQ6 MPS-A56 80 100 10 500 50 —_ 100
MPS8098 MPS8598 60 150 10 200 100 300 1.0
MPS-A05 MPS-A55 60 100 10 500 50 — 100
2N3904 2N3906 40 300 10 200 100 300 10
2N4401 2N4403 40 250 20 600 100 300 150
2N3903 2N3905 40 250 10 200 50 150 10
2N4400 2N4402 40 200 20 600 50 150 150
MPS-A20 MPS-A70 40 125 5.0 100 40 400 5000
MPSB6531 MPS6534 40 — 50 600 100 300 150
MPS2222 MPS2907 30 250 20 600 100 300 150
2N4123 2N4125 30 250 10 200 50 150 2.0
MPS3704 MPS3702 30 100 50 600 100 300 50
2N4124 2N4126 25 300 10 300 120 360 20
MPS-D06 MPS-D56 25 100 10 50 50 — 10
MPS-D05 MPD-D55 25 100 50 500 80 — 100
2N5225 2N5226 25 50 20 200 30 600 50
MPS6514 MPS6518 25 200 10 200 50 300 10
2N5220 2N5221 15 100 20 500 30 600 50
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PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)
Low-Noise Amplifier Transistors

The small-signal transistors listed in this table are characterized for low-noise amplification at low frequencies.
The transistors are listed in decreasing order of noise figure (NF).

S

e )

NF @ t BVeeo 18
Device dB kHz* Voits hee @ Ie MHz
Type Typ Hz Min Min mA Min l mA
NPN
2N4123 6.0 Audio 30 50 2.0 250 10
2N3903 6.0 Audio 40 50 10 250 10
2N4124 5.0 Audio 25 120 20 300 10
2N3904 5.0 Audio 40 100 10 300 10
MPS6565 4.0 Audio 45 40 10 — _
MPS6566 4.0 Audio 45 100 10 — —_
2N5209 3.0 Audio 50 150 10 30 500
2N5088 3.0 Audio 30 100 300 50 500
MPS6520 3.0 Audio 25 200 2.0 390 2.0
MPS6521 3.0 Audio 25 300 2.0 390 2.0
2N5210 2.0 Audio 5.0 250 10 30 500
MPSB8097 2.0 100 40 250 0.1 200 10
2N5089 20 Audio 25 400 10 50 500
MPS-A18 15 Audio 45 500 10 100 1.0
MPS-A09 1.4 1.0° 50 100 0.1 30 0.5
MPSB571 1.2 100 20 250 100 50 500
PNP

2N4125 5.0 Audio 30 50 2.0 200 10
2N3905 5.0 Audio 40 50 10 200 10
2N3906 4.0 Audio 40 100 10 250 10
2N4126 4.0 Audio 25 120 2.0 250 10
2N5086 3.0 Audio 50 100 150 40 500
MPS6522 3.0 Audio 25 200 2.0 340 2.0
MPS6523 3.0 Audio 25 300 2.0 340 2.0
2N5087 20 Audio 50 250 10 40 500

Audio = 10 Hz to 15.7 kHz.

High-Voltage Transistors

These high-voltage transistors are designed for driving neon bulbs and Nixie® indicator tubes, for direct line
operation, and for other applications requiring high-voltage capability at relatively low collector current. These
devices are listed in order of decreasing breakdown voltage (BV¢eo).

4 —

BVceo Ic Veesan f;
Volts Amp hee @ Ic Voits @ I Ig MHz @
Type Min Max Min 1 mA Max | mA Min | mA
NPN
2N6517 350 0.5 40 30 0.30 10 1.0 40 10
2NB516 300 0.5 45 30 0.30 10 1.0 40 10
MPS-A42 300 0.5 40 10 05 20 20 50 10
2N6515 250 05 50 30 0.30 10 1.0 40 10
MPS-A43 200 0.5 40 10 0.4 20 2.0 50 10
MPS-DO1 200 01 20 30 — —_ — 40 10
2N5551 160 0.6 80 10 0.15 10 1.0 100 10
2N5550 140 0.6 60 10 0.15 10 1.0 100 10
MPSD-02 140 0.05 20 30 — _ — 40 10
MPS-D03 100 0.05 50 10 0.2 10 1.0 60 10
MPS-LO1 100 0.05 20 30 — — — 40 10
PNP
2N6520 350 05 30 30 0.30 10 1.0 40 10
2N6519 300 0.5 45 30 0.30 10 1.0 40 10
MPS-A92 300 05 40 10 08 20 20 50 10
2NB6518 250 05 50 30 0.30 10 1.0 40 10
MPS-A93 200 05 40 10 0.7 20 20 50 10
MPS-D51 200 0.1 20 30 — —_ — 40 10
2N5401 150 0.6 60 10 0.2 10 1.0 100 10
MPS-D52 140 0.05 20 30 - — 40 10
2N5400 120 06 40 10 0.2 10 1.0 100 10
MPS-D53 100 0.05 20 30 — — — 40 10
100 0.6 40 50 0.25 10 1.0 60

MPS-L51
& Registered Trademark of Burroughs Corporation.

1)
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PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)

Medium-Power (Uniwatt and Duowatt) Transistors

For applications requiring higher power dissipation than that of the standard
Unibloc package, Motorola has developed the Uniwatt and Duowatt packages.
These plastic packages are slightly larger than the TO-92 case. Without a
heat sink the Uniwatt package can dissipate 1 Watt @ T 5 = 25°C; the Duowatt
can dissipate 2 Watts @ Tp = 25°C,

The transistors are listed in order of increasing collector current (Ic).

ﬂ'miwat’( Transistors (P, = 1.0 Watt @ T, = 25° C)

[c BVCEO ku:m @ fr
Device Adc Volts T Sy Volts TS MHz @ &k
Type Max Min Min l mA Max mA | mA Min L mA
NPN
MPS-U10 0.5 300 40 10 0.75 30 30 60 10
MPS-U02 0.8 40 50 150 0.4 150 15 15 20
MPS-U03 1.0 120 40 10 0.5 200 20 100 50
MPS-U04 1.0 180 40 10 05 200 20 100 50
MPS-UO1 2.0 30 60 100 0.5 1000 100 50 50
MPS-UO1A 2.0 40 60 100 05 1000 100 50 50
MPS-U45 2.0 40 15k 500 15 1.0 20 100 200
MPS-U05 2.0 60 60 250 0.4 200 10 50 200
MPS-U06 2.0 80 60 250 0.4 250 10 50 200
MPS-U07 2.0 180 30 250 0.4 250 10 50 200
PNP
MPS-U60 0.5 300 30 10 0.75 20 2.0 60 10
MPS-U52 0.8 40 50 150 0.4 150 15 150 20
MPS-U51 2.0 30 80 100 07 1.0 0.1 50 50
MPS-US1A 2.0 40 80 100 07 1.0 0.1 50 50
MPS-U95 2.0 40 15k 500 15 1000 20 500 200
MPS-Us5 2.0 60 50 250 0.5 250 10 50 200
MPS-US56 20 80 50 250 05 250 10 50 200
MPS-U57 2.0 100 30 250 05 250 10 50 200
Duowatt Transistors (P, = 2.0 Watt @ T, = 25°C)
le BVeeo Veeiean T
Device Adc Voits b A = Vots @ &k & bk Miz @ I
Type Max Min Min | mA Max | mA | mA Min | mA
NPN
2NB557 0.5 250 40 30 0.6 30 3.0 45 10
2NB558 0.5 300 40 30 0.6 30 3.0 45 10
2N5669 0.5 350 40 30 0.6 30 3.0 45 10
2N6551 1.0 60 80 50 0.5 250 10 75 100
2N6552 1.0 80 80 50 05 250 10 75 100
2NB553 1.0 100 80 50 0.5 250 10 75 100
2N6548 2.0 40 25 k 200 1.5 1.0 2.0 75 100
2N§549 2.0 40 15 k 200 15 1.0 20 75 100
PNP
2N6554 1.0 60 80 50 05 250 10 75 100
2NB555 1.0 80 80 50 0.5 250 10 75 100
1.0 100 80 50 0.5 250 10 75 100

\ZNSSSG
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FIELD-EFFEC

Motorola offers a line of field-effect transistors that encompasses the latest technology
and covers the full range of FET applications. Included is a wide variety of junction
FETs and MOSFETSs, with N- or P-channel polarity with both single and dual
gates. These FETs include devices developed for operation across the frequency range
from dc to UHF in switching and amplifying applications. Package options from
low cost plastic to metal TO-72 packages are available.

The selector guides on the following pages are designed to emphasize those FET
families and device types that, by virtue of widespread industry use, ease of manufacture
and, consequently, low relative cost, merit first consideration for new equipment design.

TABLE OF CONTENTS Page

GENBTal-PUTHOSE DOVICES . v v v 5 v ammm o v & 5 4 % § 4 0wt 5 6 5 9 % B 5 0% wosyensr & 58 % K M 8 acsie 0 8 R 4 6 5 o e b 4-30
Designed for use in general-purpose amplifier and switching applications.

General-Purpose Amplfiers. . . . ..o e 4-31
Transistors designed for amplification in the audio-frequency range.

Choppers and SWItCRES . . . . 4. cvn v v e st e s 85 s uie s s sia o iv s adouiiaivaasssossa s 4.32
Devices designed for chopper and high-speed switching applications.

RE AMPITIEIE e oom b g 8 55 8 o mie o ui ¥4 o ¥ 4 % fwiens o 6 8 8 ¥ % & % & G 65 0 8 6 % 5 % 500 WUR e 0T R 6 8 8 U b e 4-33
Devices characterized for operation at frequencies as high as 900 MHz.

The following index reflects the devices characterized in this section. To locate the exact page number, see Catalog Index(Page 7-1 ).

INDEX
2N3330 2N4221A 2N5460 2N5639 MFE132
2N3365 2Na222 2N5461 2N5640 MFE140
2N3366 2N4222A 2N5462 2N5716 MFES90
2N3367 2N4351 2N5474 2N5717 MFES591
2N3796 2N4352 2N5475 2N5718 MFE823
2N3797 2N4416 2N5476 2N5797 MFES824
2N3823 2N4416A 2N5484 2N5798 MFE3001
2N3993 2N4856 2N5485 2N5799 MFE3002
2N3994 2N4857 2N5486 2N5800 MFE3003
2N3994A 2N4858 2N5556 3N209 MPF102
2N4220 2N5457 2N5557 3N223 MPF 256
2N4220A 2N5458 2N5558 MFE130 MPF970
2N4221 2N5459 2N5638 MFE131 MPF271
THE TO-18 AND TO-72 — are designed THE TO-92 — is the
for applications requiring hermeticity as most popular, high-vol-
well as greater power dissipation than ume plastic package and
available with the TO-92 package. will meet most of your

high-performance, low-
cost requirements.

THE MICRO-H CASE 262 — four leaded

@ plastic stripline package.
\

TO-92
CASE 29

TO-72 THE TO-76 is the EIA —
CASE 20 standard part for match-
Y CASE 642
T0-18 ed dual transistors.
CASE 22

4-29



FIELD-EFFECT TRANSISTORS (continued)

General-Purpose Devices

Using the same transistor for both switching and amplifier applications can
reduce inventories and increase purchase quantities to take advantage

of quantity price reductions. Transistors listed here represent good,
all-around amplifiers in the audio frequency range, and provide
satisfactory medium-speed switching capabilities. MOSFETs listed are
characterized primarily as switches but can be used as satisfactory
general-purpose amplifiers.

JFETs — N-CHANNEL

V(BRIGSS | VGs(off)
Yfs Ipss | ViBRIDSS® | VGS(TH)" NF
Preferred mmbhos mA Volts Volts dB
Package | Family | Types Features Min/Max Min/Max Min Min/Max nV//Hz*
TO-92 13 Standard Family Limits 0.5/6.5 0.5/24 to -50 -0.2/-8.0 | to2.6
2N5457 | Good overall performance. 1.0/5.0 1.0/5.0 -256 -0.5/-6.0 —
2N5458 Low Cost. 1.5/5.5 2.0/9.0 -25 -1.0/-7.0 =
2N5459 2.0/6.0 4.0/16 -25 -2.0/-8.0
TO-72 2N4220 | Somewhat improved specif- 1.0/4.0 0.5/3.0 -30 -/-4.0 2.5
2N4221 | ications;slightly higher cost. 2.0/5.0 2.0/6.0 -30 -/-6.0 2.5
2N4222 2.5/6.0 5.0/15 -30 -/-8.0 2.5
130 | 2n3822 3.5/6.5 4.0/20 -30 -/-8.0 2.5
2N3824 — — -50 — =
JFETs — P-CHANNEL
TO-92 128 Standard Family Limits 0.8/8.0 0.3/30 to 60 0.2/9.0 116*
2N5460| Good performance, low cost)| 1.0/4.0 1.0/5.0 40 0.75/6.0 116*
2N5461 1.5/5.0 2.0/9.0 40 1.0/7.5 115
2N5462 2.0/6.0 4.0/16 40 1.8/9.0 1156°
MOSFET — N-CHANNEL (Enhancement)
TO-72 122  Standard Family Limits 1.0/- 10/~ 25" 0.5/5.0* —
2N4351 Relatively low-cost,
complement to 2N4352 1.0/~ 10/- 25* 0.5/5.0"° —
MOSFET — P-CHANNEL (Enhancement)
TO-72 123 Standard Family Limits 1.0/4.0 -1.0/-10 to -50* -1.0/-5.0" -
2N4352 [ Relatively low-cost, 1.0/- -10/- -25* -1.0/-5.0" -
complement to 2N4351
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FIELD-EFFECT TRANSISTORS (continued)

General-Purpose Amplifiers

The following transistors are designed for amplification in the audio-frequency
range. The devices characterized represent the best values and should
receive primary consideration. Other family members are also
indicated, together with any specific features they may have.

J FET — N-CHANNEL

2N5463, 64, 65 — Higher V(gR)Gss. Higher cost.
2N4342, MPF161 — Low cost.
2N4360 — Lowest cost. Very loose specifications.

V(BRIGSS
Yis Ipss | V(BRIDSS" | VGS(off) NF
Preferred mmbhos mA v v dB

Package | Family| Types Features Min/Max Min/Max Min Min/Max nV/\/Hz*

T0-92 131 Standard Family Limits 0.5/6.5 0.5/24 to -50 -0.2/-0.8 t0 75*
2N5457 Lowest Cost Family. 1.0/5.0 1.0/5.0 -25 -0.5/-6.0 -
2N5458 General-purpose application. 1.5/5.5 2.0/9.0 -25 -1.0/-7.0 -
2N5459 2.0/6.0 4.0/16 -25 -2.0/-8.0

TO-72 2N4220A/| Similar to above series, but 1.0/4.0 0.5/3.0 -30 -/-4.0 25
2N4221A| with specified NF and 2.0/5.0 2.0/6.0 -30 -/-6.0 2.5
2N4222A] slightly improved specifica- 2.5/6.0 5.0/15 =30 -/-8.0 2.5

tions. Somewhat higher cost.
2N5556 Very low noise. 1.5/6.5 0.5/2.5 -30 -0.2/-4.0 20*
2N5557 1.5/6.5 2.0/5.0 -30 -0.8/-5.0 20
2N5558 1.5/6.5 4.0/10 -30 -1.5/-6.0 20°

TO-92 124 Standard Family Limits -1.0/2.0 0.05/9.0 to -50 -0.2/-12 75*
2N5716 For low-power applications, 0.2/1.0 0.05/0.25 -40 -0.2/-3.0 75°*
2N5717 as in battery operated equip- 0.4/1.6 0.2/1.0 -40 -0.5/5.0 75"
2N5718 ment. Good performance at 0.5/2.0 0.8/4.0 -40 -1.0/-8.0 75°

low cost. 75*

TO-18 2N3367 Similar to above series, but 0.1/1.0 0.5/0.25 -40 ~{-2.5 75"
2N3366 higher cost due to metal 0.25/1.0 0.2/1.0 -40 -/-7.0 75°*
2N3365 package. 04/2.0 0.8/4.0 -40 ~f-12 75*

Other Family Members
(All comparisons are referenced to similarly packaged preferred device types in the tables above.)

TO 18 124 MFE2093, 4, 5 — Higher V| gR)GSs. higher cost.

TO-72 131 | 2N3822, 3 — Higher V(gR)Gss. higher cast.
2N5358, 59, 60, 61, 62, 63, 64 — Tighter specifications, higher cost.

TO 92 131 MPF 109, MPF111 — Lowest Cost. Loose specifications.

JFET — P-CHANNEL

TO-92 125 Standard Family Limits 0.8/8.0 0.3/30 10 60 0.2/9.0 t0 3.0
2N5460 Good performance, Low cost.| 1.0/4.0 1.0/5.0 40 0.75/6.0 2.5
2N5461 1.5/5.0 2.0/9.0 40 1.0/7.5 2.5
2NB462 2.0/6.0 4.0/16 40 1.8/9.0 25

TO-72 2N3330 Tighter specifications, metal 1.5/3.0 2.0/6.0 20 -/6.0 3.0

package, higher cost.

TO-92 127 Standard Family Limits 0.06/0.7 0.02/2.0 45 0.5/9.0 110*
2N5797 For low-power applications, |0.06/0.225 0.02/0.1 40 0.5/4.0 115°
2N5798 as in battery-operated equip- 0.1/0.4 0.08/0.4 40 0.8/6.0 115°*
2N5799 ment. Good performance at 0.16/0.5 0.25/1.0 40 1.2/8.0 115°
2N5800 | low cost. 0.25/0.7 0.7/2.0 40 2.0/9.0 115"

TO 72 2NS5474 | Similar to above series, 0.16/0.4 0.2/0.5 40 1.2/7.0 115°
2N5475 higher cost due to metal 0.2/0.5 0.4/1.0 40 1.5/8.0 115*
2N5476 | package. 0.26/0.65 0.8/2.0 40 2.0/9.0 115°
Qther Family Members
(All comparisons are referenced to similarly packaged preferred device types in tables above.)

TO-72 127 2N5471, 72, 73 — Lower y¢g, lower | pgg, higher cost.

125 | 2N3909.A
2N5265, 66, 67. 68, 69, 70 — Very tight specifications. Higher cost.
MFE4007, 08, 09, 10, 11, 12 —
TO-92 125
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FIELD-EFFECT TRANSISTORS (continued)
General-Purpose Amplifiers (Continued)

V(BRIGSS
Yis Ipss | ViBRIDSS" | VGS(off) NF
Preferred mmhos mA v v dB
Package | Family| Types Features Min/Max Min/Max Min Min/Max nV/\/Hz*
MOSFET — N-CHANNEL (Depletion- Enhancement) — TABLE Il (continued)
- : Vas(TH)

TO-18 110  Standard Family Limits 0.7/4.0 0.5/18 to 256* -/-8.0 t0 3.8
MFEB24 | Especially suited for smoke 1.0/- 1.0/15 20°* -/-6.0 -

detector applications.

TO.72 MFE3001| Iggg = 1.0 pAdc Max 0.7/3.5 0.5/6.0 20° -/-8.0 -
2N3796 0.9/1.8 0.5/3.0 25 -/-4.0 3.8 Typ
2N3797 1.5/3.0 2.0/6.0 20 -/-7.0 3.8 Typ

MOSFET — P-CHANNEL (Enhancement)
TO-18 123A| MFEB23 | Especially suited for smoke 1.0/- -/-20 -25° -2.0/-6.0 -
detector applications.
Iggs = £1.0 p Adc Max
FETs have no offset voltages and low “‘on*’ resistance. As a result they are especially
well suited for chopper/switch applications. The following characterized
devices represent the best values and should receive primary consideration.
JFETs — N CHANNEL
ID(off) ViBRIGSs | VGsloff)
Tds(on) Ipss® Crss | V(BRIDSS® | VGSITH)"
Preferred Ohms nA pF v \'
Package | Family Types Features Max Max Max Min Min/Max

T0-92 140  Standard Family Limits 2510 100 | 0.251t0 1 3.5 10 B.0 1o -40 ~0.5/-10
2N5638 Good Performance, low-cost, 30 1.0 4.0 -30 —~
2N5639 60 1.0 4.0 -30 —
2N5640 100 1.0 4.0 -30 -

TO-18 2N4856 | Somewhat improved specifi- 25 0.25 8.0 -40 -4.0/-10
2N4857 | cations. Metal Package 40 0.25 8.0 -40 -2.0/-6.0
2N4858 Higher cost. 60 0.25 8.0 -40 -0.8/-4.0

Other Family Members

TO-92 140 | MPF4391,2,3 — Similar to 2N5638 Series, slightly higher cost.

TO-18 2N4081, 2, 3 — Slower than 2N4856 Series, slightly lower cost. 2N4391, 2, 3 — Slightly improved per-
formance, but higher cost. 2N4859, 60, 61 — Same as 2N4856, 57, 58 except for -30 V V(gR)Gss
2N4B56A, 57A, 5BA, 59A, 60A, 61A — Tighter C,¢q than non-A version. 2N3970, 71, 72 — MFE2004, 5,6

Other Family Members

TO-72 | 136 ] MFE2010, 1, 2 — Lower rggign). significantly higher cost.
JFETs — P-CHANNEL
TO-92 128 Standard Family Limits 100 to 250 10 1[ 5.0 30 1.0/12
MPF970 | Good Performance, low cost. 100 10 5.0 30 5.0/12
MPF971 250 10 5.0 30 1.0/7.0
T0.72 129 Standard Family Limits 150 to 300 1.2 3510 5.0 25 1.0/9.5
2N3993 Higher cost than above 160 1.2 4.5 25 4.0/9.5
2N3994 plastic series. 300 1.2 5.0 25 1.0/5.%
2N3984A 300 1.2 3.5 25 1.0/5.5
MOSFET — N-CHANNEL (Enhancement)
1072 | 122  Standard Family Limits 100 10 300 10° P T 25° 0.5/5.0%
2N4351 | Relatively low cost. 300 10° 1.3 25° 1.0/5.0°
Complementary with
2N4352 P-Channel device.
114 | MFE3002| Somewhat higher cost. 100 10° 1.0 15° -/3.0*
Other Family Members
70-72 r 122 I 3N169, 170,171 — Tighter VGs(TH). higher cost.
MOSFET — P-CHANNEL (Enhancement}
TO-72 Standard Family Limits 200 to 600 | 0.25 to 10° to 1.3 10 -50° -1.0/-5.0*
123 2N4352 Retatively Low cost 600 -10* 13 25° -1.0/-5.0*
115 | MFE3003| Slightly Higher cost 200 -10* 1.0 15° -/-4.0*

Other Family Members

TO-72 I 123 ] 3N155, 55A, 56, 56A, 57, 57A, 58, 58A — Tighter parameter limits, higher costs.
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FIELD-EFFECT TRANSISTORS (continued)

RF Amplifiers

Devices listed here are characterized for operation at frequencies as high as 900 MHz. Both amplifier and mixer devices are

included. In general, amplifier transistors have a small-signal power gain (Gps) specification and a noise figure, while mixer

devices are characterized by a conversion gain (G¢) specification and may or may not have an assigned noise figure.
A comparison of specifications indicates that MOSFETSs, in general, have a considerably lower reverse transfer |

capacitance (Crgs) than JFETs. This makes them suitable for operation over wide frequency ranges, as required for many

TV applications. Moreover, all MOSFETs listed are dual-gate devices that often simplify circuit designs. The JFET lines
are often preferred for communications circuits where only narrow bandwidths are required.

JFET — N-CHANNEL

Gps V(BR)DSS
Test Ge* Yis Crss NF | V(Br)Gss®
Preferred Frequency dB mmbhos pF dB A\
Package | Family | Types Features MHz Min/Max Min/Max Min/Max Max Min
T0-92 130  Standard Family Limits to 200 10/20 2.0/7.5 -/3.0 4.0 to 25
MPF102 Very low cost. Limited 100 = 2.0/7.5 -/3.0 — 25*
specifications.
146 Standard Family Limits : to 400 10/30 3.0/8.0 . 1.0/3.0 - to 30
2N5484 Moderate cost. Low noise 100 16/25 3.0/6.0 -/3.0 3.0 26"
figure.
MPF256 | Slightly higher cost. 400 12/- 6.0/~ 1.2 Typ 4.0 25*
Improved performance.
2N5485 Semewhat higher cost. 400 10/20 3.5/7.0 -/1.0 4.0 25
% 2N5486 400 10/20 4.0/8.0 -/1.0 4.0 25*
TO-72 2N4416 Best value in metal 400 10/- 4.5/7.5 -/0.8 4.0 30*
2N4416A( As above, but higher break-
down voltage and tighter
VGs(otf)
Other Family Members
(All comparisons are referenced to similarly packaged preferred device types in the table above.)
TO- 92 130 2N5668, 69, 70 — Somewhat improved specifications. Higher cost.
MPF 108, MPF 112 — Lowest cost. Very limited specifications.
TO-72 2N4223, 24; 2N3823
146 MFE2000, 1
120 3N124, 25, 26 — This family is tetrode connected, and is tested at 100 MHz. Has higher breakdown voltage
(50 V) and higher cost than other metal packaged devices.
MOSFET — N-CHANNEL
AMPLIFIERS
TO-72 B75 Standard Family Limits to 500 10/28 8.0/20 -/-0.05 6.0 to 25
MFE130 VHF amplifiers listed in order 105 17/- 8.0/20 -/0.05 5.0 25
MFE131 of increasing test frequency. 200 17/- 8.0/20 -/0.05 5.0 25
3N209 Costvariationsare relatively small. 500 10/20 10/20 -/0.05 6.0 25
890 Standard Family Limits to 900 10/- B8.0/20 -/0.025 8.0 25
MFES90 VHF/UHF amplifiers character- 900 10.5/- 8.0/20 -/0.025 8.0 25
MFES591 ized to 900 MHz. Moderate cost. 900 10.5/- 10/20 -/0.02 6.0 25
MIXERS
Standard Family Limits to 500 10/28 8.0/20 -/0.08 6.0 10 25
TO-72
875 MFE132 Good performance. 200 12/-* 8.0/20 -/0.05 — 26
880 3N223 Improved specifications. 200 21/28* 17/40 -/0.05 — 25
Moderately higher cost.
Other Family Members
262 875 MPF130 — Amplifier
MPF131 — Amplifier
3N210 — Amplifier
MPF132 — Mixer
880 | 3N224 — Mixer
TO-72 112 | MFE3004, 5 — Amplifier
3N128 — Amplifier
816 | 3N140 — Amplifier/Mixer
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SMALL-SIGNAL
MULTIPLE TRANSISTORS AND
DARLINGTON TRANSISTORS

The trend in electronic system design is toward the use of integrated circuits — to
reduce component cost, assembly cost, and equipment cost. But ICs still aren’t
all things to all people, and for those circuit designs where ICs are not available, there
is a noticeable swing towards the use of multiple devices.”

Motorola is reacting to this expanding market requirement by making available
a very large selection of Quad, Dual and Darlington transistors for off-the-shelf
delivery. The chips used in the Quad and Dual transistors are those that have
emerged as the most popular ones for discrete transistor applications. But even
beyond that, Motorola offers its entire vast repertoire of discrete small-signal tran-
sistors for multiple-device packaging. For special applications where the devices
listed may not quite fit the design requirements, special configurations can be
supplied with quick turnaround time and low premiums.

*Multiple devices, as described here, encompass two or more transistor chips in
a single package. Included in this definition are the Darlington transistors which
consist of two interconnected devices functioning as a single-stage amplifier.

TABLE OF CONTENTS
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MULTIPLE TRANSISTORS (continued)

The following index reflects the devices characterized in this section. To locate the exact page number,

see Catalog Index(Page 7-1 ).
INIIDIEX

QUAD TRANSISTORS
2N5146 MPQ7093 2N4938 MD3725
2N6501 MQ918 2N4939 MD3725F
MHQ918 MQ830 2N4940 MD3762,F
MHQ2221 mMass2 2N4941 MDS000,A,B
MHQ2222 MQ1120 2N4942 MD6001,F
MHQ2369 MQ1129 2N5973 MD&002,F
MHQ2483 MQ2218,A 2N5794 MD6003,F
MHQ2484 MQ2219,A 2N5795 MDE100,F[
MHQ2906 MQ2369 2N5796 MD7000
MHQ2907 MQ2484 2N6428 MD7001,F
MHQ3467 MQ2904 thru MD7002,A,B
MHQ3798 MQ2905A 2N6435 MD7003,A,B
MHQ3799 MQ3251 2NB441 MD7003F AF
MHQ4001A MQ3467 Wi MD7004,F
MHQ4002A MQ3725 2N6448 MD7005,F
MHQ4013 MQ3762 2NE502 MD7007,A,B
MHQ4014 MQa7es INES03 MD7007F,BF
MHQ6001 MQ3792A MD708,A,8 MD7021,F
MHQE002 MQ7001 MD708F ,AF BF MD8001
MHQB100 MQ7003 MD918,A,B MD8002
MHQE100A MQ7004 MD918AF BF MD8003
MPQ918 Mqvxs MD982 DARLINGTON
MFPQ 1000 MQ7007 MD982F

ISTOR
b DUAL TRANSISTORS MD98g4 ARANNSIEES
MPQ2001 MD985 2N998
MPQ2221 2N2060 MDZ85F 2N2723
MPQ2222 2N2060A MDO98E 2N2785
MPQ2369 2N2223,A MDO8EF 2N6034
MPQ2483 2N2453,A MD1120 2NB8035
MPQ2484 2N2480,A MD1120F 2N6036
MPQ2906 2N2639 MD1121,F 2NB037
MPQ2907 2N2644 MD1122,F 2N6038
MPQ3303 2N2652,A MD1123,F 2N6039
MPQ3467 2N2720 MD1129 2NE6294
MPQ3546 N1 MD1129F 2N6295
e L 2N2722 MD1130F 2N6296
MPQ3725A 2N2903,A MD1131,F ING297
MPQ3762 2N2913 MD1132,F 2NG426
MPQ3798 thru MD2060,F 2MN6427
MPQ3789 2N2920 MD2218,A MJE 700
MPQ3904 2N3043 MD2218F  AF MJE 702
MPQ3906 thru MD2219,A MJES00
MPQ4003 2N3048 MD2219F ,AF MJES02
MPQ4004 s MD2369,A,8 MME427
MPQ6501 s MD2369AF,BF MPS-A12
M:°55°2 SNTSTY MD2904,A MPS-A13
N e IMIBIIA MD2904F AF MPS-A14

MD2905,A MPS-AB5
MPQE700 2N3812 :

MD2905F, AF MPS-AG6
mrasss2 S MD3250,A MPS.D04
MPQ7041 2N3817 MD3250F ,AF MPS-D54
MPQ7042 2N3817A MD3251A
MPQ7043 2N3838 MD3251F,AF
MPQ7051 ZH4015 MD3408
MPQ7052 28016 MD3410
MPQ7053 2N4854 MD3425
MPQ7091 2Na855 MD3467
MPQ7092 s MD3467F

4-36




MULTIPLE TRANSISTORS (continued)

QUAD TRANSISTORS

GENERAL-PURPOSE AMPLIFIER AND
SWITCHING TRANSISTORS

The multiple transistors included in this category have been implemented with discrete
transistor chips that have proved to be the most popular for high all around performance at

low cost. The line is characterized by a relatively high-current gain over an extremely wide range
of dc collector current, a high-frequency response and medium-speed switching capability.

Complementary
Pairs

(2 Pairs Per
Package)

CASE 607-04
(Ceramic Flat Package)
MQ Devices

CASE 632
TO-116
(Ceramic Package)
MHQ Devices

CASE 646

(Plastic Package)

MPQ Devices

NPN TYPES PNP TYPES
MPQ2222 MPQ3904 MPQ2907 MPQ3906
MHQ2222 MHQ2907
MQ2219A e g
2 i 4 e Device 7 e T o0 '!‘."2 oF o R o
(Basic Device Design—"2N2222) 5%;:9(0473 ice Design {Basic Device Design — 2ZN2907) {2;}8\.?}19([5?,7: ice Design
To 60 Vdc To 40 Vdc To 60 Vdc To 40 Vdc
100 uA to 500 mA 100 uA to 100 mA 100 pA to 500 mA 100 4A to 100 mA
12320 MHz @ 20 mA 300MHz @ 10 mA 350 MHz @ 50 mA 350 MHz @ 10 mA
ns 40 ns 30ns 43 ns
250 nis @ 150 mA 136 ns @ 10mA 10C ns @ 150 mA 155 ns @ 10 mA
Ceramic i
Ceramic Plastic Elat o Ceramic Plastic Ce'r:a:::rc
Package Package Package Package Package Packays
MHQ2221 | MPQ2221 | MQ2218,A MHQ2906 | MPQ2906 | MO2904
MPQ1000 | MO2219 - MPQ1500 | MQ7001
MQ1120 MQ982
MQ1129 MQ3251 (1)
MQ7007 (1)
(1
See 2N3250
data sheet
for
basic design
parameters.
Ceramic Plastic CT,__’;TW
P: Description
ackage Package Pockage
MHQ6002 MPQB002 } MQ6002 } Two Chips from Basic Device Design 2N2222 and 2N2907.
MHQG6001 MPQGE001 MQ6001 Devices differ principally in hgg.
MPQE502 } Same as above, but with a different pin arrangement.
MPQ6501
MPQ6700 Two Chips from Basic Device Design 2N3904 and 2N 3906.

Numbers in italic type denote data sheet that shows design curves.
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MULTIPLE TRANSISTORS (continued)
QUAD TRANSISTORS (continued)

LOW-NOISE; HIGH-GAIN
AMPLIFIER TRANSISTORS

(Basic Device Design — 2N2484)

NPN TYPES PNP TYPES
MQ2484 MQ3789A (Matched)
MPQ2484 MPQ3799
MHQ2484 MHQ3799

(Basic Device Design — 2N3799)

To 60 Vdc
100 uA to 10 mA
90 MHz @ 500 uA

To 60 Vdc
10 uA to 10mA
140 MHz @ 1.0 mA

{Basic Device Design
2N37235)

(Basic Device Design
2N4014)

(Basic Device Design
2N3303)

{Basic Device Design  2N3762)

To 50 Vdc

100 mA to 500 mA
300 MHz @ 50 mA

To 45 Vdc

10mA to 1.0 A
300 MHz @ 50 mA

To 12 Vdc

100mA 10 1.0 A
500 MHz @ 100 mA

To 40 Vdc

100mA to 10 A
200 MHz @ 50 mA

20 ns 20 ns 12ns 30ns
50 ns @ 500 mA 50 ns @ 500 mA 20 ns @10A B e @ 500 mA
: ) Ceramic - ) Ceramic
Plastic Ceramic Flat 0y Ceramic Plastic Flat
Package Package Package Pack age Package Package
MPQ3725 MHQ4013 MQ3725 MHQ3467 MPQ3467 MQ3467
MPQ4004 MHQ4002A 2N6501 MQ3762
MPQ4003 MHQ4001A
MPQ 1050

Numbers in italic type denote data sheet that shows design curves.
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20dB @ 10uA 1.5dB@ 100 uA p
Ceramic Plastic C::;Tic Ceramic Plastic C;:“ic Neriva .
Package Package Package Package Package Patkane Prime De
MQ3799 v
MHQ2483 MPQ2483 MQ930 MHQ3798 MPQ3798 MQ3798 orider ol o
MQ7003
Ceramic Plastic Ca‘:!a;uc Discription
Package Package Packags Complementary
Pai
MHQ6100,A MPQBE100,A MQ&100 Two Chips from Basic Device Design 2N2484 and 2N 3799. s
MPQBE600,A MQ7021 The A version has higher gain.
HIGH-CURRENT SWITCHING AND
CORE DRIVER TRANSISTORS
NPN TYPES PNP TYPES
MPQ3725A MHQ4014 MPQ3303 MPQ3762
2N5146



MULTIPLE TRANSISTORS (continued)

QUAD TRANSISTORS (continued)

LOW-CURRENT

SWITCHING TRANSISTORS

{Basic Device Design — 2N2369)

NPN TYPES PNP TYPES
MPQ2369 MPQ3546
MQ2369 MHQ3546
MHQ2369

(Basic Device Design — 2N3546)

To 15 Vdc
10mA to 100 mA
650 MHz @ 10 mA

To 12 Vdc
10mA to 100 mA
B850 MHz @ 10 mA

90ns 15 ns
FEer @ 10 mA 25 ns @ B0 mA
Flat
Package e
MQ7004

RF AMPLIFIERS AND OSCILLATORS,
HIGH-VOLTAGE (HV) DRIVERS, AND J-FET-BIPOLAR QUAD TRANSISTORS

CASE 607-04
(Ceramic
Flat Package)
MQ Devices

CASE 632
TO-116
(Ceramic Package)
MHQ Devices

CASE 646
(Plastic Package) o l
MPQ Devices l l l

{Basic Device Design — 2N918)

RF NPN TYPES HV NPN TYPES HV PNP TYPES
MPQ918 MPQ7043 MPQ7093
MQ918
MHQ918

(Basic Device Design — 2N6515)

(Basic Device Design — 2N6518)

Design Parameters

o CE
Specified hpg Range

fr (Typ)
NF (Typ)

To 15 Vdc
100 uA to 10 mA

To 400 Vde**
1.0 mA to 30 mA

To 400 Vdc**
1.0mA to 30 mA

Derivatives From
Prime Devices

(In decreasing
order of price)

Complementary
Pairs

(2 Pairs Per
Package)

NPN-Bipolar,
N-Channel, J-FET
Quad Transistor
Combination

850 MHz @ 4.0 mA 70MHz @ 10 mA 70MHz @ 10 mA
4.0dB @ 1.0mA
ce;::“c Plastic Plastic
P
Package Package ackage
MQ7005 MPQ7042 MPQ7092
MPQ7041 MPQ7091
. onsmaid Description
Package
MPQ7051 Two Chips from Basic Device Design
= MPQ7052 2N6515 and 2N6518. Devices differ
MPQ7053 principally in BVgEQD-
MPQ2001 Two Chips from Basic Device Design

2N2222 & 2N5358 (J-FET) lines.
BVGSS to 25 Vde, ‘DSS from
2.0 mA-16 mA

**Supplied as Specials.

Numbers in italic type denote data sheet that shows design curves.
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MULTIPLE TRANSISTORS (continued)
QUAD TRANSISTORS (continued)

MPU CLOCK BUFFER

MPQ6842

Quad dual in-line silicon annular complementary pair transistors.

The MPQ6842 is designed to provide the switching speed and saturation voltages
necessary to design the clock circuit to meet the MPU clock requirements.

Design Parameters Limits
BVceo To 40 Vdc
Specified hpg Range 100 pA to 100 mA
CASE 646
Plastic
: - fT (Typ) 300 MHz @ 10 mA
ton (Typ) 45ns @ 10 mA
= 5 toff (Typ) 150 ns @ 10 mA
CONNECTION DIAGRAM
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MULTIPLE TRANSISTORS (continued)

DUAL TRANSISTORS

LOW-NOISE, HIGH-GAIN
AMPLIFIER TRANSISTORS

Complementary
Pairs

(Basic Device
Design

2N 2484 and

2N3799)

Matched Pairs
(Monolithic
Devices)

Numbers in italic type denote data sheet that shows design curves.

e ~==> CASE
= 610A-03

{Ceramic Package)

CASE
654-07

(Metal Package)

NPN TYPE

PNP TYPE

2N2920

{(Basic Device Design — 2N2484)

2N3811A

{Basic Device Design — 2N3799)

To 60 Vdc
10 uA to 10 mA
90 MHz @ 500 A

To 60 Vdc

1.0uA 10 T0mA
140 MHz @ 1.0 mA

2.0dB @ 10puA 1.5dB @ 100 A
Metal Ceramic Metal Ceramic
Package Package Package Package
2N2543 A 2N3043 2N3806 2N3812
2N2639 thru thru thru
thru 2N3048 2N3811 2N3817A
2N2644 MD7003,A.B MD7003F,AF
2N2722
2N2903 A
2N2913
thru
2N2919
MD7002,A.B
MDB001
MD8003
Metal Ceramic
Package Package
MD&6100 MDB100F
MD7021 MD7021F
Metal SR
Package Description
2N6441 Devices differ principally in gain and
2';2::18 matching characteristics.
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MULTIPLE TRANSISTORS (continued)

DUAL TRANSISTORS (continued)

GENERAL-PURPOSE AMPLIFIER AND

SWITCHING AMPLIFIERS

The multiple transistors included in this category have been implemented with discrete transistor
chips that have proved to be the most popular for high all around performance at low cost. The line is characterized by a
relatively high-current gain over an extremely wide range of dc collector current, a high-frequency response

and medium-speed switching capability.

CASE
654-07
(Metal Package)

—Z~> CASE
<5 610A-03

(Ceramic Package)

NPN TYPE PNP TYPE
MD2219AAF MD2905A AF
(Basic Device Design — 2N2222) (Basic Device Design — 2N2907)
To 60 Vdc To 60 Vde
10 A to 500 mA 100 g A to 500 mA
300 MHz @ 20 mA 350 MHz @ 50 mA
40 ns 30ns
110 ns @ 150 mA 100 ns @ 150 mA
Metal Ceramic Metal Ceramic
Package Package Package Package
2N2060,A MD2218.A4 MD2218F AF 2N4015 MD2904F AF
2N2223.A MD2219 MD2219F 2N4016 MD2905F
2N2480.A MD3409 MD1120F 2N5795 MD7001F
2N2652,A MD3410 MD1129F 2N5796 MD982F
MD1120 MD2904 A
2N2720 MD1121 MD2905
2N2721 MD1122 MD7001
2N5793 MD1129 MD3S82
2N5794 MD 7000
Metal Ceramic
Package s
Package
2N4854 MD6001 2N3838
2N4855 MD6002 MD985F
MD985 MD&003 MDB001F
MD6002F
MDGE003F

Numbers in italic type denate data sheet that shows design curves.

442

Prime Devices

Design Parameters

CEOD
Specified hgg Range
f1 (Typ)
ton (Typ)
toff (Typ) ;
hpg Matching Avail.

Derivatives From
Prime Devices
(In decreasing
order of price)

Complemenatry
Pairs

(Basic Device
Design

2N2222 and
2N2907)




MULTIPLE TRANSISTORS (continued)
DUAL TRANSISTORS (continued)

RF AMPLIFIERS
AND OSCILLATORS

CASE
610A-03
(Ceramic Package)

CASE
654-07
(Metal Package)

CASE
654-01
{Metal Package)

NPN TYPE PNP TYPE
MDS18A MD5000A
Pri . MD918AF
rime Devices
(Basic Device Design — 2N918) (Basic Device Design — 2N3307)
Design Parameters
= BVcED To 15 Vdec To 15 Vde
Specified hpg Range 100 KA to 10 mA 100 uA to 10 mA
f1 (Typ) 850 MHz @ 4.0 mA 900 MHz @ 4.0 mA
NF (Typ) 40dB @ 1.0mA 3.0dB @ 1.0mA
~ Gpe 15dB @ 4.0 mA 18 dB @ 4.0 mA
hgg Matching Avail.
Metal Ceramic Metal
Package Package Package =
Ueriv_atives Fr_om
Ef;n;ee c?::;g:s MD918.8 MD9ISF,BF MD5000
]
order of price) MD1131 MD1131F MD50008
MD1132 MD1132F
MD7005 MD7005F
NEW INTRODUCTIONS
MD4260 PNP silicon transistors designed for use as wideband or high-frequency differential amplifiers and
MD4261 dual RF amplifiers.
MD6900 NPN/PNP silicon transistor designed for use as complementary wideband RF amplifiers.
TO BE INTRODUCED
MD5500,F 450 MHz NPN Amplifier

Numbers in italic type denote data sheet that shows design curves.
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MULTIPLE TRANSISTORS (continued)
DUAL TRANSISTORS (continued)

HIGH-CURRENT SWITCHING AND
CORE DRIVER TRANSISTORS

NPN TYPE PNP TYPE
MD3725,F MD3762,F Prime Devices
(Basic Device Design — 2N3725) (Basic Device Design — 2N3762)
“Design Parameters
To 45 Vdc To 40 Vdc eségenu arameters
10mA to 1.0A 100mA o 1.0A Specified hpg Range
380 MHz @ 50 mA ggo MHz @ 50 mA h('(l'gp)
ns ns 1 yp)
S5py OO WA T5tis o T 00 MA toff Typ)
hgg Matching Avail.
Metal Ceramic Metal Ceramic Deiivatives From
Package Package Package Package Prime Devices
2N6502 2N6503 MD3467 MD3467F
NPN TYPE PNP TYPE
MD2369A AF MD3251A.AF B
(Basic Device Design — 2N2369) {Basic Device Design - 2N3250)
Design Para
To 15 Vde To 40 Vdc B 0
10 mA to 100 mA 10 A to 50 mA pecified Range
650 MHz @ 10 mA ggOMHz@ 10 mA p
15ns ns n
15 ns @ 10 mA 200 ns @ 10 mA : :
Metal Ceramic Metal Ceramic
Package Package Package Package
2N3425 MD708.AF BF.F 2N4937 2N4940
MD708,A.B MD2369F BF 2N4938 2N4941 Derivative 0
MD2369.B MD7004F 2N4939 2N4942 bbb i
MD7004 MD3250.A MD3250F AF g
MD3251.4 MD3251F AF
MD1123 MD1130F
MD1130 MD7007F BF
MD7007 A.B
MD984
Matal Ceramic sl
Package Package Basic De
Desig
MD986 MD986F . | and

Numbers in italic type denote data sheet that shows design curves.
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MULTIPLE TRANSISTORS (continued)

DARLINGTON TRANSISTORS

POWER AND SMALL-SIGNAL
DARLINGTON AMPLIFIER TRANSISTORS

Darlington amplifiers are cascade transistors used in applications requiring very high-current

gain and input impedance. The plastic transistors have monolithic construction and the metal package
transistors are two chip construction. The transistors are listed in order of increasing

breakdown voltage (BVCEQ).

BVces® 1 h @ | Vv, e | P f NF Device Type
Ve otat® c FE c |[VcE(s=t)® Ic D T
BVceo mA*®
Volts Amp mA* Volts mA* MHz dB NEN PNP
Min Max Min Max Amp Max Amp Watts Min Typ
20* 500* 20,000 e 10* 1.0 10* 0.625 0.035 - MPS-A12 -
25* 300* 1000 - 10* 1.0 0.1 0625 100 — MPS§-D04 MPS-D54
30" 500* 5000 - 10* 15 0.1 0625 1256 2.0 MPS-Al3 -
30* 500* | 10,000 - 10* 1.6 0.1 0.625 125 2.0 MPS-Al4 -
30 300* 50,000 = 10* 15 0.1 0.625 100 2.0 - MPS-A65
30* 300* | 75,000 - 10* 15 0.1 0.625 100 2.0 - MPS-A66
40 200* 1200 - 10* 1.0 156* 05 10 - 2N2785 -
40 300" 5000 - 10* 15 0.1 0.375 &= - MM6427 -
40 500* 5000 - 10" 1.5 0.1 0.75 = - MPQ6426 -
40 1.0 10,000 | 25,000 150* - — - 175 6.0 - 2N6521
40 500* 10,000 | 200,000 10* 1.2 50* 0.625 - 3.0 2N6427 -
40 1.0 ,000 | 50,000 150* - - - 176 6.0 - 2N6522
40 500* | 20,000 |200,000 10* 1.2 50* 0.625 = 3.0 2N6426 -
40 4.0 750 15, 2.0 20 20 15 " - 2N6037 2N6034
60# 500* 1600 " 10* - - 05 = 6.0 2N998 -
60 40* 2000 10,000 10* 1.0 10* 05 100 10 2N2723 -
60 4.0 750 - 1.5 25 1.5 40 = - MJEBOO MJE 700
60 40 750 15,000 2.0 2.0 20 15 25 - 2N6038 2N6035
60 4.0 750 18,000 2.0 2.0 2.0 50 4.0 - 2N6294 2N6296
80 4.0 750 - 1.5 25 15 40 - - MJE 802 MJE 702
| 80 4.0 750 15,000 20 20 20 15 2.5 - 2N6039 2N6036
; 80 4.0 750 18,000 20 2.0 20 50 4.0 - 2N6295 2N6297
. o ’~
Ve G
Iy ﬁi
Case 20 / Case 22-03 / / // i
W TO72 T0-18 7 1092 /' Case 34A 7/ Case 7703 Case 646
2N998 MME427 2N6426 2N6521 2N6034 MPQ6426
2N2723 2N6427 2NB6522 2N6035 MPQB427
2N2785 MPS-A12 2N6036
MPS-A13 2N6037
MPS-A14 2N6038
MPS-AB5 2N6039
MPS-AGE 2N6294
MPS-D04 A 2NB6295
MPS-D54 2N6296
2N6297
MJE 700
MJIET02
MJEB0O
MJES02

Numbers in italic type denote data sheet that shows design curves.
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Micro-T devices combine high performance with extremely small physical size.
The type numbers listed below are available from stock, but all other Motorola
small-signal transistors may be obtained in Micro-T packages on special order.

RF Amplifier Transistors . . .. .. .. .ot et e e e e e
For high-frequency amplifier and switching applications
General PUrpose TransistOrs . . . . ..ttt i i e e e e e e e e e e

TABLE OF CONTENTS

Most popular discrete amplifiers in Micro-T package

Low Noise Amplifier Transistors
Low noise audio and high gain amplifiers

Low Current Switching Transistors
High speed switching transistors

SWIEhing/DIaHes ... oo o0 ivmmm vu ssrasnameee s s v wa 2% 0 SIaE £ 5 5088 % 5 BRETEe 3 5 68 50 66 6o s s o
Single and dual diodes with common anode or cathode

Micro-T Field-Effect Transistors
J-FET and MOS FET

The following index reflects the devices characterized in this section. To locate the exact page number,

see Catalog Index(Page 7-1 ).

MMCMS30
MMCM2221
MMCM2222
MMCM2369
MMCM2484
MMCM2807
MMCM3798
MMCM3799
MMCM3903
MMCM3904
MMCM3905
MMCM3906
MMD70
MMD6050

INDEX

MMD6100
MMDE150
MMD7000
MMD7001
MMT70
MMT71
MMT72
MMT75
MMT 76
MMT930
MMT2222
MMT2369
MMT2484
MMT2857

MMT2907
MMT3014
MMT3546
MMT3798
MMT3798
MMT3823
MMT3903
MMT32904
MMT3905
MMT3906
MMT3960
MMTA4261
MMTB8015
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MICRO-T TRANSISTORS AND DIODES (continued)

RF AMPLIFIER/HIGH SPEED SWITCHING TRANSISTORS

Standard metal packaged RF devices, in Micro-T packages are designed for applications
where limited space is critical. This package is particularly attractive from a
pre-testing and cost point of view as the RF parameters can be 100% tested for high
performance. For complete design data, consult the prime device data sheet. For other
RF devices not listed, contact your nearest Motorola sales representative or
distributor. Ceramic packages with a cold sealing process will also be available in
quantity orders in the future.

Case 28
NPN Types PNP Types
Prime Devices MMT2857 MMT8015 MMT 3960 MMT918 MMT4261

Design Parameters

BVceEo To 20V To 15V To 15V To 15V To20V
Operating hpg Range 1.0 to 20 mA 1.0 to 10 mA 1.0 to 30 mA 3.0 mA 10mA

fr (Typ) 1400 MHz @ 5,0 mA | 2000 MHz @ 6.0 mA 1600 MHz @ 10 mA | 600 MHz @ 4.0 mA [1000 MHz @ 10 mA

NF (Typ) 4.0dB @ 1.5 mA 3.5dB@ 1.0mA = 6.0dB @ 1.0 mA =

Gpe (Typ) 15dB @ 450 MHz 7.0dB @ 1.0 GHz - 15 dB @ 200 MHz —

ton (Typ) - — 3.0ns@ 10 mA - -

MMT4049 PNP RF Amplifier — to be introduced.

GENERAL-PURPOSE AND SWITCHING TRANSISTORS

For general-purpose applications and for designs requiring fast switching, the Micro-T
packaged transistors are available in either economy plastic or hermetically sealed
ceramic. Complete designer data sheets are available for prime devices; equivalent data
sheets may be obtained when the same die is used in other 2N — standard devices.
For devices not listed, contact your nearest Motorola representative or distributor.

MMT Plastic MMCM [ | Ceramic

Type Numbers Type Numbers 3
Case 28 £ Case 176

NPN Types PNP Types
Devices MMCM2222 MMCM 3904 MMCM2807 MMCM3906
Design Parameters
BVcEo To 60V To 40 V To60V Tod40V
Operating hpg Range 100 HA to 500 mA 100 4A 10 100 mA 100 4A to 500 mA 100 pA to 100 mA
fr (Typ) 300 MHz @ 20 mA 300 MHz @ 10 mA 350 MHz @ 50 mA 350 MHz @ 10 mA
ton (Typ) 25 ns 40 ns 30 ns 45 ns
@ 150 mA @10 mA @150 mA @ 10 mA
toff (Typ) 250 ns 140 ns 100 ns 160 ns
Ceramic Package Plastic Package Plastic Package
Derivatives from MMCM2221 MMT3903 MMT3905
Prime Devices MMT76 MMT75
Ceramic Package Ceramic Package
MMCM3903 MMCM3905
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MICRO-T TRANSISTORS AND DIODES (continued)

LOW NOISE/HIGH GAIN AMPLIFIER TRANSISTORS

Two types of specialty transistors complement Motorola’s micro-transistor amplifier
selection. The combination of high-gain and low-noise have made these standards
popular for many years. The Micro-T package coupled with performance permits
space premium designs to become a reality. Other high voltage and Darlington
transistors are also available as specials.

MMCM

MMT Plastic Type Numbers Ceramic

Type Numbers

Case 28 Case 176

NPN Types PNP Types
Prime Devices MMT2484 MMT3799
MMCM2484 MMCM3799
Design Parameters
BVcEo To 60V To60V
Operating hpg Range 100 A to 10mA 10 A to 1T0mA
fr (Typ) 90 MHz ® 500 pA 140 MHz @ 1.0 mA
NF (Typ) 2.0dB @ 10 A 1.5dB @ 100 uA
Derivatives from Ceramic Plastic Ceramic Plastic
Prime Devices Package Package Package Package
MMCM930 | MMT930 MMCM3798 | MMT3798
MMT70 MMT71

LOW CURRENT SWITCHING TRANSISTORS

To complement the Micro-T amplifiers, these high speed switching transistors can be
used in circuits where space limitations are critical. For design data, consult prime
device data sheet or the 2N JEDEC equivalent. For devices not listed, consult

your nearest Motorola sales representative or distributor.

MMT MMCM
Type Numbers Type Numbers

Case 28 Case 176
NPN Types PNP Types
MMT2369 MMT3014 MMT 3546
Prime Devices MMCM2369
Design Parameters
BVceo To 15V To 20V To12V
Operating hg g Range 10mA to 100 mA 10 mA to 100 mA 10 mA to 100 mA
f1 (Typ) 650 MHz @ 10 mA 400 MHz @ 30 mA | 850 MHz @ 10 mA
ton (Typ) 2.0ns @ 12 ns 15 ns @ A
toff (TYP) 15 ns 10 13 ns @300:mA 25 ns 39m
Derivatives from Plastic Package
Prime Devices MMT72
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MICRO-T TRANSISTORS AND DIODES (continued)

SWITCHING DIODES

The Micro-T product line includes single and double diodes for voltage doubling or
bias control functions. Zener diodes are also available as specials. For lead times
and availability, contact your nearest distributor or Motorola’s sales representative.

Plastic Plastic

- Case 28
Case 166 .
Common Common Series
Single Cathode Anode
Prime Devices MMD6050 MMDG100 MMD6&150 MMD7000
Design Paremeters
VgRr To 100 V To 100 V To 100 V To 100V
Ig (Tvyp) 10 mA 10 mA 10 mA 10 mA
Ve (Typ) 06V@1.0mA (06V@1.0mA|06V @1.0mA|0.6 V@ 1.0mA
te (Typ) 10 ns 20 ns 20 ns 20 ns
Derivatives from MMD70 MMD7001
Prime Devices

MICRO-T FIELD-EFFECT TRANSISTORS

Technologies other than bipolar transistors are available in the Micro-T package.
One example is the popular J-FET. Also available are other J-FET and MOSFET
devices requiring up to four leads and having a chip size less than 25 mils per side.
For lead time and availability, contact your nearest Motorola sales representative.

Plastic
Case 28
N-Channel
J-FET
Prime Device MMT3823
Design Parameters
BVgss To 35V
'DSS (surge) 5.0 mA to 20 mA
Ciss (Typ) 4.0 pF
NF (Typ) 2.0dB @ 100 MHz, Rg = 1000 Ohms

Note: Other FETs are available as specials. Standard FET devices
to be introduced.
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and MODULES

This selection guide contains the preferred registered and non-registered RF parts
available. From more than 500 total individual available devices, Motorola has selected
17 transistor/module chains from 1.5 to 600 W (PEP) output. All devices are
designed, tested and optimized for frequency ranges from 2 to 900 MHz. These
devices are designed for your advanced RF engineering concepts.

TABLE OF CONTENTS
High Frequency, Low-Voltage Amplifier Transistors/Modules cover the
spectrum from 210 947 MHz (7.5t0 138 VOIts) . .. .....uitir i
High Frequency, High Voltage, Power Amplifier Transistors cover the
spectrum from 2 t0 400 MHz (28 to B0 VOIts) . . . ... .o oh ot
Power Varactor MUILIPIErs. . . . . oot it i ettt i e e e ie e s s e e
15 Watts at 450 MHz to 2.0 Watts at 6 GHz
UHF and Microwave OSCIllatOrs . . . o v vt vt ie o et m e a e e i o st s ae s e e
400 MHz to 2.0 GHz
LOW-NOISE TraNSISTONS - o o o o v e v e e e e et e e e o e oo e e i n i s a st e e e
Noise Figure versus Frequency
General-Purpose TFaNSISTOTS . . . v oo e vt aias e s s e et e s s e s
fT versus Ig
CATV, MATV, and Class A Linear Transistors . ... .. .. ..ooum e ororetttnee e
fT and Noise Figure

Hybrid Amplifier MOdUIES . . . ..o oot it s
CATV Hybrid Modules cover the spectrum from 40 to 512 MHz
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RF TRANSISTORS AND MODULES (continued)

The following index reflects the devices characterized in this section. To locate the exact page number,

see Catalog Index(Page 7-1 ).
[INIIDIEXS

Device Type | Package Device Type | Package Device Type | Package Device Type | Package
1N4387 a4 2N5841 TO-72 MRF208 145A-07 MRF453A 145A.04
1N4388 a4 2N5847 145A-07 MRF209 145A-07 MRF454 211-10
1N5149 a7 2N5848 145A-07 MRF212 145A-07 MRF454A 145A-04
1N5150 a7 2N5849 145A-08 MRF215 278-06 MRF501 TO-72
TN5150A a7 2N5941 211-07 MRF216 278-06 MRF502 TO-72
1N5153 47 2N5942 211-10 MRF221 211-07 MRF509 207A-01
IN5153A 47 2N5943 TO-39 MRF222 211-07 MRF511 144D-05
1N5155 46 2N5944 244.04 MRF223 211-07 MRF515 TO-39
1IN5155A 46 2N5945 244.04 MRF224 211-07 MRF517 TO-39
2N2857 TO-72 2N5946 244-04 MRF 225 TO-39 MRF519 TO-39
2N3553 TO-39 2N6080 145A-07 MRF 226 145A-07 MRF531 T0-39
2N3632 TO-60 2NE6081 145A-07 MRF227 TO-39 MRF532 TO-39
2N3839 TO-72 2N6082 145A-07 MRF230 TO-39 MRF601 297-01
2N33948 TO-39 2N6083 145A-07 MRF231 145A-07 MRF602 297-01
2N3960 TO-18 2N6084 145A-07 MRF 232 145A-07 MRF 604 TO-46
2N4073 TO-39 2NG 166 211-10 MRF233 145A-07 MRFB07 TO-39
2N4427 TO-39 2N6255 TO-39 MRF234 145A-07 MRFG18 278-06
2N4428 TO-39 2N6256 249-05 MRF235 145A-07 MRF626 305-01
2N4957 TO-72 2N6304 TO.72 MRF237 TO-39 MRF627 305A-01
2N4958 TO-72 2N6305 TO-72 MRF238 145A-07 MRF628 249-05
2N4959 TO-72 2N6367 211-07 MRF243 278-06 MRF629 TO-39
2N5031 TO-72 2N6368 211-10 MRF 244 278-06 MRFE44 278.06
2N5032 TO-72 2N6370 211-07 MRF245 278-06 MRF646 278-06
2N5070 TO-60 BFR90 302A-01 MRF304 278-06 MRF816 249-05
2N5108 To-39 BFR91 302A-01 e 2749-06 MRF817 244.04
2N5109 TO-39 BFR96 302A-01 RE306 278-06 MRF818 244.04
2N5160 TO-39 BFY90 TO-72 MRF313 305-01 MRF823 278-05
2N5179 TO-72 BFX89 TO-72 MBEI1IA 200401 MRF824
2N5583 TO-39 MHW401 301-01 MRF401 145A-01 MRE 2o
MRF 402 TO-39 £2s 27808
2N5589 144B-04 MHW559 270-02 MRF 406 211-07 MRF835 278-05
2N5590 145A.07 MHWS62 270-02 ) MRAF ;
2N5591 145A-07 MHWS570 270A-01 mgi:g? 2:: Ag MHFggnl 32)2-7021
2N5635 1448-04 MHW572 270A-01 MBE422 211-08 MRF961 302-01
. MHWS80 714 )
2N5636 144B-04 MRF425 145A.08 MRF5174 244.04
2N5637 145A-07 MHWE01 297-01 MRFa27 145A-08 MRF5175 244.04
2N5641 144B-04 MHWE02 297-01 MREa28 307-01 MRF5176 244.04
2N5642 145A-07 MHW 7089 700-01 MRF432 211-07 MRF5177 21501
2N5643 145A-07 MHW?710 700-01 MRF433 211-07 MRF5177A 145A.07
2N5644 145A-07 MM4019 TO.39 MRF449 211-07 MRFS8004 TO-39
2N5829 TO-72 MM4049 TO-72 MRF449A 145A.07 MV 1805C 47
2N5835 TO-72 MMB8001 TO-39 MRF450 21107 MV 1805J) 44
2N5836 TO-46 MM8009 TO-39 MRF450A 145A.07 MV1807J1 a4
2N5837 TO-46 MRF207 TO-39 MRF453 211-10 MV1809C1 47
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RF TRANSISTORS AND MODULES (continued)

High Frequency, Low Voltage Amplifier
Transistors/ Modules

The transistors listed in this table are specified for operation in RF Power amplifiers and are listed by spe-
cific application at a given test frequency. Arrangement within each application group is in the order of increas-
ing output power. Modulation type is given in each application heading.

P, V.
D.f"y;? Output Power va%q.-ain Supply Voltage Package
Watts dB Min Volts
2-30 MHz, SSB TRANS
2N6367 9.0 PEP 14 12.5 211-07
MRF432* 12.5 PEP 20 12.5 211-07
MRF433* 12.5 PEP 20 12.5 211-07
MRF406 20 PEP 12 125 211-07
MRF425 30 PEP 12 12,5 145A-08
2N6368 40 PEP 10 125 211-10
MRF420 75 PEP 10 12.5 211-10
MRF421 100 PEP 10 12,5 _!\ 211-04

*PNP/NPN Complements for Complementary Symmetry Driver, See EB-32.

For Matched Pairs Order MK433.

Chain 1 — 12.5V, 2-30 MHz

Off-road vehicles [ Qil tankers [ Fishing fleets

14-30 MHz, CB/AMATEUR TRANSISTORS

2N6367 MRF420

200 mw Z
PEP

MRF421

L 4
MRF8004 35 10 12.5 T0-39
MRF449 30 10 13.6 21107
MRF449A 30 10 13.6 145A-07
MRF450 50 11 13.6 211.07
MRF450A 50 11 13.6 145A-07
MRF453 60 11 13.6 211-10
MRF453A 60 11 13.6 145A-04
MRF454 80 11 13.6 211-10
MRF454A 80 11 13.6 145.04
27.50 MHz, LOW-BAND FM TRANSISTORS
MRF402 1.0 10 12.5 70-39
2N5847 8.0 10 125 145A-07
2N5848 20 8.0 12.5 145A.07
2N5849 40 7.5 12.5 145A-08
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RF TRANSISTORS AND MODULES (continued)

. P G v
Device eF i m Package
Output Power Power Gain Supply
Type Watts dB Min Volts
40-100 MHz, MIDBAND FM TRANSISTORS

MRF230 1.5 10 12.5 TO-39
MRF231 35 10 12,5 145A-07
MRF232 7.5 9.0 12.5 145A-07
MRF233 15 9.5 12.5 145A-07
MRF234 25 10 12.5 145A-07
MRF235 50 8.0 12.5 145A-07

Chain 2 — 12.5V, 40-100 MHz

European taxis/Off-shore oil rigs

\MNZBU \MRF231 "MRF"L

/"/"/:‘

Chain 3 — 12.5 V, 40-100 MHz

European buses /Business‘radio

P“ MRF230 |'\.HRf232

M MRFZ34

J

‘MRF 34

156-162 MHz, VHF MARINE RADIO FM TRANSISTORS

MRF237=* 4.0 12 12,5 TO-39
MRF238 30 9.0 12,5 145A-07
Grounded emitter TO-39 package. See EB-29 MRF237  MRF23R
Chain 4 — 13.6 V, 160 MHz AN o
Marine radio/Pleasure craft/Fishing boats/2 meter *ham band"’
130-175 MHz, HIGH BAND/VHF FM TRANSISTORS

MRF604 1.0 10 12.5 TO-46
2N4427 1.0 10 12 TO-39
MRF607 1.75 12.5 12.5 TO-39
2N6255 3.0 7.8 12.5 TO-39
2N5589 3.0 82 13.6 144B-06
MRF237** 4.0 12 125 TO-39
2N6080 4.0 12 125 145A-07
2N5590 10 5.2 13.6 145A-07
MRF212 10 9.0 12.5 145A-07

Grounded emitter TO-39 package. See EB-29
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RF TRANSISTORS AND MODULES (continued)

175 MHz 175 MHz

MRF237

175 MHz

MRF237  ZNGOBZ  MRF245

oW 25W :W& BOW J5W

Business band/Truck dispatch

Construction vehicles/
Qil fields/
Business band

MRF243 Police/Fire/ Ambulance

i Pe G:: Ve
DT“;',? Output Power Power Gain Supply Voltage Package
Watts dB Min Volts
130-175 MHz, HIGH BAND/VHF FM TRANSISTORS
2N6081 15 6.3 12,5 145A-07
MRF221 15 6.3 12,5 211-07
MRF215* 20 8.2 12.5 278-06
2N5591 25 4.4 13.6 145A-07
2N6082 25 6.2 12.5 145A-07
MRF222 25 6.2 12.5 211-07
2N6083 30 5.7 12:5 145A-07
MRF223 30 5.7 12,5 211-07
2N6084 40 4.5 12.5 145A-07
MRF224 40 4.5 12.5 211-07
MRF216* 40 6.7 125 278-06
MRF243* 60 7.0 12.5 278-06
MRF244* 70 6.6 12.5 278-06
MRF245* 80 6.4 12.5 278-06
Controlled Q" transistor, See EB-19
146-175 MHz, HIGH BAND/VHF FM MODULES
MHW601 13 21 125 297-01
MHW602 20 21 12.5 297-01
See EB-23 for applications information
. Chain6 — 125V Chain7 — 125V
Chain5 —12.5V, ! ' MRF245

160 W

MRFZ45

220 MHz, CITIZENS BAND FM TRANSISTORS

MRF207 1.0 8.2 12,5 T0-39
MRF225 1.5 9.0 125 TO-39
MRF227* 3.0 135 125 TO-3%9
MRF208 10 10 125 145A-07
MRF226 13 9.0 12.5 145A-07
MRF209 25 4.4 12.5 145A-07
Grounded emitter TO-39 package. See EB-29
NMRE225 |\ MRF226
Chain 8 — 12.5 V, 225 MHz N\
200 MW 1 1w
114 meter “ham band'' /225 MHz class E/Communicator class =4 / ‘I / v
407-512 MHz, UHF FM TRANSISTORS
2N6256 0.5 10 12.5 249.05
MRF626 0.5 10 12.5 305-01
MRF627 0.5 10 12.5 305A-01
MRF628 0.5 10 12.5 249-05
MRF515 0.75 8.0 12.5 TO-39
2N3948 1.0 6.0 13.6 T0O-39
2N5644 1.0 7.0 12.5 145A-07
MRF629** 2.0 8.0 12.5 TO-39
2N5944 2.0 9.0 125 244-04
2N5945 4.0 8.0 125 244-04
2N5946 10 6.0 12.5 244.04
MRF618* 15 6.0 12.5 278-06
MRF644* 25 6.2 12.5 278-06
MRF646* 40 4.9 12.5 278-06

*Controlled Q" transistor. See EB-19
= *Grounded emitter T0-39 package
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RF TRANSISTORS AND MODULES (continued)

AMPLIFIER MODULES

MODULE Out Ptméowe ¢ ing'nGain Voc Package
utpu r
Watts MHz dB Min Supply Voltage

407-512 MHz, UHF FM MODULES
MHW401-1 1.5 400-440 15 7.5 301-01
MHW401-2 1.5 440-470 15 7.5 301-01
MHW401-3 1.5 470-512 15 7.5 301-01
MHW709-1 7.8 400-440 18.8 12.5 700-01
MHW709-2 7.5 440-470 18.8 12.5 700-01
MHW709-3 75 470.512 18.8 12.5 700-01
MHW710-1 13 400-440 19.4 125 700-01
MHW710-2 13 440-470 19.4 12.5 700-01
MHW710-3 13 470-512 19.4 12.5 700-01

See EB-B for applications information

Chain 10 — 12.5V, 470 MHz
Chain9 — 12,5V, 512 MHz Public safety/ Industrial dispatch |\#As
Agricultural communications / Base stations / Repeaters b

A \
" — \ /‘ I
j_f“ ) N N ] N N A I}
150 szu W 100 w.;) | ‘ )90
| |
f MRfses HW709

N
MHW710 \

mRFsee | |

-

N

MRFE46

5 P G v

D“l“ out S cC
Output Power Power Gain Supply Voltage Package

Type Watts dB Min Volts

806-947 MHz, UHF FM TRANSISTORS

MRF816 0.75 10 125 249-05
MRF817 25 6.2 13.6 244.04
MRFB823* 50 8.0 12.5 278-05
MRF818 8.0 5.05 13.6 244.04
MRF824* 12 4.8 12.5 278-05
MRF835** 15 7 (Gpg) 12.5 278-05
MRF825* 25 4.5 12.5 278-05

Controlled "Q" transistor. See EB-19 Gold metallization, controlled Q" transistor. See EB-26, EB-19

Gam control

MRF316  MRFS23  MRFR35

100 mW 50w 50 mW 15 W

MRF81E MRFR24

Chain 12 —12.5V, 870 MHz

Base station/Industrial dispatch

MRFE23

Chain 11 — 12.5V, 850 MHz

Cellular radio telephone
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RF TRANSISTORS AND MODULES (continued)

High Frequency, High Voltage, Power Amplifier Transistors

The transistors listed in this table are specified for operation in RF Power amplifiers and are listed by spe-
cific application at a given test frequency. Arrangement within each application group is in the order of increas-
ing output power. Modulation type is given in each application heading.

Poul GFE K VCC
Device Qutput Power Power Gain Supply Voltage
Type Watts dB Min Volts Package
2-30 MHz, SSB TRANSISTORS
2N6370 10 PEP 12 28 211-07
MRF432 12.5 PEP 20 12,5 211-07
MRF433 12.5 PEP 20 12.5 211-07
2N5070 25 PEP 13 28 TO-60
MRF401 25 PEP 13 28 145A-07
MRF427 25 PEP 12 50 145A-08
2N5941 40 PEP 13 28 211-07
2N5942 80 PEP 10 28 211-04
MRF422 150 PEP 10 28 211-04
MRF428 150 PEP 13 50 307-01
Chain 13 — 28V, 2-30 MHz Chain 14 — 50V, 2-30 MHz
Merchant ships/Land-base stations/Government vehicles/ Commercial ships/Military base stations

Marine base stations

MRF427

25 mW

600 W
PEP £

PEp 25 W PEP

Y v
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RF TRANSISTORS AND MODU

LES (continued)

P G;: Ve
Device Output Power Power Gain Supp{'y Voltage
Type Watts dB Min olts Package
106-175 MHz, VHF AM TRANSISTORS
2N3866 1.0 10 28 TO-39
2N3553 2.5 10 28 TO-39
2N5641 7.0 8.4 28 144B-04
2N5642 20 8.2 28 145A-07
2N5643 40 7.6 28 145A-07
2N6166 100 6.0 28 211-10
225-400 MHz, UHF AM TRANSISTORS

MRF509 1.0 10 28 207A-01
2N3866 1.0 10 28 TO-39
MRF313 1.0 16 (Typ) 28 305-01
MRF313A 1.0 16 (Typ) 28 305A-01
MRF5174 2.0 12 28 244-04
2N5635 2.5 6.2 28 144B-04
MRF5175 5.0 11 28 24404
2N5636 75 5.7 28 144B-04
MRF304* 10 9.0 28 278-06
MRF5176 15 10 28 244-04
2N5637 20 4.6 28 145A-07
MRF5177 30 6.0 28 215-01
MRF5177A 30 6.0 28 145A.07
MRF305* 30 8.0 28 278-06
MRF306** 60 8.0 28 278-06

Controlled "Q" transistor. See EB-19

Chain 15 — 28 V, 400 M

Fixed / Mobile/ Aircraft radio

Gold metallization, double matched controlied “Q" transistor. See EB-26, EB-19

Hz

MRF306

b 300 W FMPEe

Chain 16 — 28 V, 400 MHz

Aircraft radio

MRF5174 MRF5176 MRF306

01w 60 W FM/PEP
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RF TRANSISTORS AND MODULES (continued)
Power Varactor Multipliers

Motorola’s line of step-recovery multipliers represents a selection of frequency doublers and triplers. Out-
put capabilities range from 15 watts at 450 MHz to 2 watts at 6 GHz. The table is arranged in order of decreas-
ing output frequency.

Device o P, Min fia (o

Type GHz Watts GHz Watts Package
IN5155A 6.0 2.0 20 5.0 46
1IN5155 6.0 20 2.0 5.0 46
MV1809C1 2.0 145 1.0 25 47
1N5153 2.0 6.0 1.0 12 a7
1N5153A 2.0 7.2 1.0 12 47
IN5150A 1.0 25 0.5 37 47
MV1807J1 1.0 25 0.5 37 44
1IN5150 1.0 24 0.5 37 47
1IN5149 1.0 11 0.5 20 47
1N4388 1.0 11 0.5 20 44
MV1805C 0.75 26 0.25 40 47
MV1805J 0.75 26 0.25 40 a4
1N4387 0.45 15 0.15 30 44

UHF and Microwave Oscillators

The transistors listed below are for UHF and microwave oscillator applications as initial signal sources or
as output stages of limited range transmitters. Devices are listed in order of increasing test frequency.

Test Conditions { f;

Device f Vee mW spr“‘ MHz Typ*

Type MHz Volts Min Min Package
2N3866 400 15 1000 500 T0-39
2N5179 500 10 20 900 TO-72
2N2857 500 10 30 1000 TO-72
2N3839 500 6.0 30 1000 T0-72
MM8009 1680 20 200 1000 TO-39
2N5108 1680 20 300 1200 TO-39
MRFS05 1680 20 500* 2200* TO-46

Low-Noise Transistors

The low-noise devices listed are produced with carefully controlled r,” and f, to optimize device noise perform-
ance. Devices listed in the matrix are classified according to noise figure performance versus frequency.

NF FREQUENCY MHz Polarity
dB 60 100 200 450 1000 2000
15 2N5829 2N5829 PNP
2N5031 2N5031 MRFS04 NPN
2.0 2N4957 2N4957 2N5829 PNP
2N5032 2N5032 2N5031 MRF904 MRF901 NPN
2.5 2N4958 2N4958 2N4957 2N5829 PNP
2N5032 2N5032 2N5032 2N5031 MRF901 NPN
3.0 2N4959 2N4959 2N4958 2N4957 2N5829 PNP
2N2857 2N2857 2N5032 2N5032 MRF901 MRF901 NPN
35 2N4959 2N4959 2N4959 2N4958 2N4957 PNP
2N5179 2N5179 2N2857 2N5032 2N5031 NPN
4.0 2N4959 2N4959 2N4959 2N4959 2N4958 PNP
2N5179 2N5179 2N5179 2N2857 2N5031 NPN
4.5 2N4959 2N4959 2N4959 2N4959 2N43959 PNP
2N5179 2N5179 2N5179 2N2857 2N5032 NPN
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RF TRANSISTORS AND MODULES (continued)
General-Purpose Amplifier Transistors

The behavior of f, as a function of |.. is critical in most Class A amplifier applications. The devices listed in
the matrix form below are classified according to f, versus I..

f; COLLECTOR CURRENT mA Polarity
GHz
Min 20 5.0 10 20 50 100 200
5.0 MRFO11 MRF691 NPN
4.5 MM4049 PNP
MRF901 NPN
4.0 MM4049 MM4049 PNP
MRFS01 MRF901 MRFg61 NPN
3.5 MM4049 MM4049 MM4049 PNP
MRFS01 MRF901 MRFS01 MRF961 NPN
25 PNP
MRF901 MRF901 2N5835 2N5835 2N5836 NPN
20 PNP
2N5031 2N5841 2N5841 2N5836 2N5837 2N5837 NPN
1.5 2N4957 2N5583 2N5583 PNP
2N5031 2N3960 2N6304 2N6304 2N5943 2N5109 2N5837 NPN
1.2 2N4957 2N4959 2N5583 2N5583 2N5583 PNP
2N2857 2N6305 2N6305 2N5943 2N5109 NPN
1.0 2N5583 2N5160 2N5160 2N5583 PNP
2N5179 2N5179 2N2857 2N5943 MM8001 2N5108 NPN
0.8 2N5160 2N5160 2N5160 2N5583 PNP
MRF502 MRF502 MRF502 2N3866 2N3866 2N4428 NPN
0.6 MM4019 MM4019 PNP
MRF501 MRF501 MRF501 2N3866 2N4073 2N3553 2N3553 NPN
MRF532* MRF532* PNP
0.5 MRF531** | MRF531** NPN
BVceo = 80 Vde BVceo = 100 Vde

CATV, MATV, and Class A Linear Transistors

The devices listed below are excellent for Class A linear CATV/MATV applications. The new MRF511
is gaining wide industry acceptance. The devices are listed according to increasing Current-Gain (fy).
More information concerning the device for your specific linear design needs can be obtained through
your local Motorola Sales Office or Motorola distributor.

Nl_:rmi:al ; Noise Figure Distartion Specifications
es T

Device Conditions MHz Max or / Freq. 2nd 3rd 12 ch. Output

Type Vel le Min Typ* MHz | Order Order Cross- Level Package

Volts/mA Typ* IMD IMD Mod., dbMV

MRF501 6/2:5 600 4.5% /200 TO72
MRF502 6/2-5 800 4.0% /200 TO72
2N5179 6/1.5-2 900 4.5/200 T072
BFY90 5/2 1000 5.0/500 TO72
2N6305 5/2-10 1200 5.5/450 T072
BFX89 — 1200 6.5/500 TO72
2N5109 15/10-50 1200 3.0%/200 TO39
2N5943 15/30-50 1200 6.8%/200 —50 —42 +50 TO39
2N6304 5/2-10 1400 4.5/450 T072
MRF511 20/50-80 1500 7.3% /200 —-50 —65 =57 +50 144D-04
MRF517 15/25-60 2200 7.5/300 —60 -72 —57 +45 T039
MRF519 20/50-80 2200 8.0/300 —50 —68 —57 +50 TO39(1)
BFRO0 10/14 5000° 2.4= /500 302
BFR9Y1 5/35 5000 1.9% /500 302
BFR96 10/50 5000 3.37/500 302

(1) Grounded Emitter TO39 (Case 79-05)
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RF TRANSISTORS AND MODULES (continued)

Hybrid Amplifier Modules

The Hybrid Modules listed are specified for amplifier applications in CATV distribution equipment but
are applicable wherever broadband (HF/VHF) low distortion, low-noise amplification is required. These
devices can also be used for Broadband Medium Power (0.5 W) Driver Amplifiers.

CATV HYBRID MODULES

Maximum Distortion Specifications Noise Figure
Device Gain Output 2nd Order Test 3rd Order Test Cross-Medulation
Type 40-300 MHz Level Note 2 ~ Note 2 @
, Note 1 Frequency Frequency No. of 300 MHz
Min/Typ dBmV dB MHz dB MHz dB Channels dB
MHW559 15.5/16 +50 —64/chs (24+13) |—70/chs (4+5+A) —54/21 8.5
@chR @chR
MHW562 15.5/16 +50 —69/chs (2+13) | —78/chs (4+5+A) —57/21 10
@chR @chR
MHW570 16/16.7 +50 —64/chs (2+13) | —76/crs (4+5+A) —54/30 7.5
@chR @ chR
MHW572 16/16.7 +50 —70/chs (2+13) |=79/chs (4+5+A) —-57/30 9.0
@chR @chR
MHW580 33/34 +48 —65/chs (3+M) |—72/chs (U+V+W) —57/35 7.0
@chWw @chw
otes:
1. 1.0 Millivolt Referenced to 75 Ohms.
2. Channel Frequency
ch 2 = 55 MHz,ch 3 =61 MHz, ch4 = 67 MHz,ch 5 =77 MHz, ch A= 121 MHz,
ch 13 =211 MHz, ch M = 325 MHz, ch R = 265 MHz, ch U = 283 MHz,
ch V=289 MHz, ch W = 295 MHz.
Chain 17 — CATV Chain 18 — CATV

GAIN ~ 30 dB (40-300 MH2)

MHWS559 AGC MHW562

i
NF = 85 dB @ L_]::5 Eor = +50 dBmV
|

Line extender amplifier
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MHW570

o |
NF = 85 dB %:H}) E. = +50 dBmV

GAIN ~ 32 dB (40-300 MH2)

AGC

MHW572

Trunkline amplifier




RF TRANSISTORS AND MODULES (continued)

ENGINEERING BULLETIN ABSTRACTS

EB-8 — “HOW TO APPLY THE MHW709 AND MHW710 UMF
POWER MODULES"”

Discusses gain control, decoupling, source and load impedance,
load mismatch and other operating conditions important to the
effective use of the MHW709/710 series modules.

EB-9 — “BUILD THESE CLASS E CITIZENS BAND AMPLIFIERS"
Sufficient information is provided to build an amplifier/low pass
filter using the MRF207 /208 chain and providing 10 W at 225 MHz
at the filter output. Use of the MRF225/226 chain in this circuit
will provide 13 W.

EB-17 — “SIMPLE VHF BROADBAND DESIGN USES CQ
TRANSISTOR LINEUP”

The fixed-tuned amplifier for the 132-175 MHz band described
provides 40 W at 12.5 V from a 1.0 W input using the MRF216/
MRF221 transistor chain.

EB-18 — “CQ MODULAR TECHNIQUES MAKE 45 WATT UHF
AMPLIFIER PRACTICAL"

Provides construction information for a practical 45 W, 125 V
UHF amplifier which uses a power module/transistor lineup. Line-
ups for outputs of 25 W and 35 W are also specified.

EB-19 — “CONTROLLED-Q RF TECHNOLOGY — WHAT IT MEANS,
HOW IT'S DONE”

How high frequency energy is efficiently transferred from a signal
source to the control element in Motorola’s Controlled-Q transis-
tors is explained.

EB-23 — “HOW TO APPLY THE MHW601 /602 VHF POWER
MODULES"”

Discusses operation and testing considerations that should be
followed to use the MHWB01 /602 VHF power modules to the best
advantage. Gain control, decoupling, source and load impedances
and load mismatch are treated and instructions for building a test
fixture are also provided.

EB-25 — ““FOUR BUILDING BLOCK AMPLIFIERS FOR 900 MHz
COMMUNICATIONS”

Describes the use of a family of four 50 ohm amplifiers for the
900 MHz band to build amplifier chains with up to 50 W output
from as little as 50 mW input.

EB-26 — A METALLIZATION SYSTEM FOR UHF AND
MICROWAVE POWER TRANSISTORS"

The metallization system described overcomes the limitations of
aluminum under high current density conditions. Justification of
the choice of metals for the system is provided in the discussion.

EB-27 — “GET 300 WATTS PEP LINEAR ACROSS 2 TO 30 MHz
FROM THIS PUSH-PULL AMPLIFIER"”

Provides information sufficient to build a push-pull linear ampli-
fier with 300 watts of PEP or CW output power across the 2 to 30
MHz band. MRF422, a new high power transistor developed for
single sideband applications, is used in the design.

EB-29 — “THE COMMON EMITTER TO-39 AND ITS ADVANTAGES"”
Motorola's small signal package innovation — the common emitter
T0-39 — offers designers significant improvements in gain and
thermal performance. EB-29 explains how.

EB-31 — “PERFORMANCE OF THE MHW560 SERIES OF CATV
AMPLIFIER MODULES IN 50 OHM SYSTEMS"

The high gain, wideband linear characteristics of the MHWS560
series of CATV amplifier modules suit them for use as low-level
drivers in communications applications. EB-31 provides typical 50
ohm data and describes the test circuit with which the character-
izations were derived.

EB-32 — “A COMPLEMENTARY SYMMETRY AMPLIFIER FOR 2
TO 30 MHz WITH SSB DRIVER APPLICATIONS"

The complementary symmetry amplifier discussed combines push-
pull design with single ended impedance matching and high gain
from Motorola's MRF432/433 transistors to provide up to 25 W
PEP for 2 to 30 MHz SSB driver applications. Adequate information
for constructing the circuit is included.

EB-37 — “AMPLIFIER GAINS 10 dB OVER NINE OCTAVES"

Discusses an amplifier, based on the MRF901 transistor, which
exhibits a nominal gain of 10 dB over nine octaves of bandwidth.
Sufficient information to build the amplifier is provided.

EB-38 — ““MEASURING THE INTERMODULATION DISTORTION
OF LINEAR AMPLIFIERS"

The two standard methods of measuring the intermodulation dis-
tortion of linear amplifiers and three systems for generating the
required two-tone test signal are discussed.

EB-46 — ‘A SINGLE-DEVICE, 80-WATT, 50-OHM VHF AMPLIFIER""

EB-46 describes the design and construction of an amplifier using
a single, MRF245, internally-matched transistor and providing 80
Watts with 9.5 gain across the 143 to 156 MHz band from just 8 W
drive. Modifications of the basic amplifier for operation across
wider bands are also discussed,

EB-53 —“TWO VHF HIGHBAND GAIN BLOCKS FORM 20 dB,
30-WATT AMPLIFIER CHAIN"

EB-53 describes an amplifier chain designed for use in a communi-
cations radio for the VHF marine band that can be adapted to both
amateur and low-cost commercial usage. Built from MRF237, a
4 Watt common-emitter TO-39 transistor and MRD238, a 3030
Watt device, the amplifier chain provides 20 dB of gain over any
10 MHz portion of the VHH Marine/Amateur/Commercial band.

APPLICATION NOTE ABSTRACTS

AN-555 — “MOUNTING STRIPLINE-OPPOSED-EMITTER (SOE)
TRANSISTORS"

The basic construction of the Stripline-Opposed-Emitter package
used for many RF power transistors is described. Methods of
mounting and heat-sinking both stud and flange type packages
are described.

AN-593 — “BROADBAND LINEAR POWER AMPLIFIERS USING
PUSH-PULL TRANSISTORS”

Two solid-state linear power amplifiers are discussed. One provides
160 watts while operating from a 28 volt supply and the other
provides 80 watts from a 12.5 volt supply.

AN-595 — ‘25 WATT AND 10 WATT VHF MARINE BAND
TRANSMITTERS"

Design, performance and construction information are provided
for two power amplifiers suitable for VHF marine band (156-162
MHz) applications. Rated power output levels are 25 watts and
10 watts.

AN-704 — “BROADBAND NETWORK DESIGN FOR UHF
AMPLIFIERS"

A practical method to synthesize breadboard matching networks
for UHF power amplifier using only a set of filter design tables and
a standard Smith chart is developed.
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AN-721 — “IMPEDANCE MATCHING NETWORKS APPLIED
TO RF POWER TRANSISTORS"

This note covers the basics of interstage and output impedance
matching of RF power transistors. Graphical and numerical methods
of solution are clearly described, along with sample problems.
Photos, schematics and charts are generously provided throughout.

AN-728 — “13 WATT MICROSTRIP AMPLIFIER FOR 220-225
MHz OPERATION"

Design, performance and construction information are provided
for a 12.5 volt, FM transmitter power amplifier and low pass filter.
MRF225 and MRF226 RF power transistors are utilized in the two-
stage amplifier to achieve 13 watts of power output to the filter
from approximately 125 mW of drive at 225 MHz. Economical
dipped-mica capacitors, microstrip lines and eyelet construction
have been employed.

AN-749 — “BROADBAND TRANSFORMERS AND POWER
COMBINING TECHNIQUES FOR RF"

This Application Note discusses broadband transformers for RF
power applications. Practical examples are given with performance
data and power combining techniques are discussed in detail.
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PACKAGE INFORMATION
Silicon High Frequency products are available in a variety of packages for
many applications. Information on devices in non-standard packaging

may be obtained through your local Motorola Sales Office or
Motorola distributor.
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. .. and Other VHF/UHF Devices

The age of electronic tuning and frequency control is here! Mechanical tuning systems are being outdated by
the following advantages of electronic tuning systems:
® \echanical linkage and contacts are eliminated.
® (Channel or station changes can easily be made by push button, continuous tuning,
signal search or sweep methods.
Faster response time
Remote tuning is simplified
Tuning components are much smaller than mechanical components
The designer is released from the mechanical and size restrictions dictated by mechanical
tuning methods

Three parameters are of prime consideration in choosing the proper tuning diode.
CT — Nominal capacitance — Measure of the capacitance at one specified voltage

CR — Capacitance ratio — Ratio of the capacitance at two separate voltages usually at the operating
ends of the CV curve. Measure of the magnitude of capacitance change
as the reverse voltage is varied across the operating range.

Q — Figure of Merit — The same figure of merit that is widely used for capacitance and coils and
is an indicator of how “good’’ a capacitor the tuning diode is.

These parameters are highlighted in the following selector guide and organized by package style to permit
selection of the required specifications and package.

TABLE OF CONTENTS

Epicap Tuning Diodes . . . designed for electronic tuning and control applications - - .« ... - 466
PIN Switching Diodes . . . designed for VHF band switching and general-purpose switching. . . 4-72

Hot-Carrier Diodes . . . ideal for VHF and UHF mixer and detector applications aswell as . . . 4.72
many higher microwave frequency applications

The following index reflects the devices characterized in this section. To locate the exact page number, see Catalog Index(Page 7-1 ).

INDEX
1N5139,A 1N5462A MBI-101 Mvie22 MV1863D MV2113
1N5140.A 1N5463A MP1-3401 MV 1624 MV 1864D MV2114
1N5141,A 1NS464A MPN3401 MV 1626 MV 1865D MV2115
ING142,A 1N5465A MPN3402 MV 1628 MV 1866 MV3102
1NG6143 A 1NB466A MPN3411 MV 1630 MV 18660 MV3103
1NG144 A 1NB46TA MPN3412 MV 1632 MV 1868 MV3104
1N5145,A 1N5468A MV104 MV 1634 MV 1868D MV3105
1NG6146,A 1N5469A MV 104G MV 1636 MV 1870 MV3106
1N5147 A 1NS470A MV109 MV1638 MV1870D MV3107
1N5148,A 1N5471A MV209 MV 1640 MV1871 MV3140
1N5441A 1N5472A MV830 MV 1642 MV1872 MV3141
1NB442A 1NB473A MV831 MV 1644 MV 1874 MV3142
1NG443A INB475A MVvB832 MV 1646 MV 1876 MV AM-1
1NG444A 1NGATEA MV833 MV 1648 MV1877 MVAM.2
1N5445A BB105A MVB34 MV1650 MV1878 MV1-2097
1NS446A BB1058B MVB835 MV 1652 MV2101 MV (-2098
1N5347A BB105G MVB36 MV 1654 MV2102 MV1-2099
1N5448A MBD101 MV837 MV 1656 MV2103 MV1-2100
1NG449A MBD102 mvase MV 1658 MV2104 MV1-2101
1N5450A MBD103 MV 839 MV 1660 MV 2105 MVI1-2102
1NG451A MBD201 MV840 MV 1562 MV2107 MVI1-2103
1N5452A MBD301 MV 1401 MV 1664 MV2108 MVI-2104
1NG453A MEDS501 MV1403 MV 1666 MV2109 MVI-2105
1NB455A MBD502 MV 1404 MV 1858D MV2110 MVI-2106
1N5456A MBD701 MV 1405 MV 1860D Mv2111 MVI1-2107
INS461A MBD702 MV 1620 MV 18620 MV2112 MV1-2108

MVI-2109
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EPICAP TUNING DIODES

e LOW CAPACITANCE * HIGH Q e HIGH Q GUARANTEED | * THE PREMIUM GLASS
» MICROWAVE OPERATION| e CAPACITANCE TOLERANCE @40V LINE
LINE ¢ MICROWAVE PACKAGE 10% and 5.0% * CONTROLLED TR e VERY HIGH Q
HIGHLIGHTS /| =HIGH Q e GUARANTEED HIGH TR
e CAPACITANCE TOLER-
ANCE 10%,5.0% and
2.0%
MAXIMUM WORKING VOLTAGE 60 VOLTS
"':\,"7/
Case 45 Case 51 Case 51 Case 51
DO-7 DO-7 DO-7
Cap Q Cap aQ Cap Q Cap Q
Ratio | @4.0V Ratio | @4.0V 1) Ratio | @40V Ratio | @40V| (2)
4-60 V| 100 MHz Device [|4-60V | 50 MHz Device 460V | 50 MHz | Device | 2-30V | 50 MHz| Device
Min_| Min Type Min Min Type Min Min Type Min Min Type
1.0 2.1 350 |MV1858D
2.2 2.5 350 |McC1860D
3.3 2.6 300 |MC1862D
4.7 2.6 300 |MV1863D
6.8 2.7 300 |MV1864D | 2.7 350 [1N5139,A(3) 2.7 600 [1NB4G1A
8.2 2.7 300 |MV1865D 2.8 600 |1NB462A
10 2.8 250 |MviseeD | 2.8 300 |1N5140,A 3.0 500 |Mvises| 2.8 550 |1N5463A
10
10
12 2.8 200 |MvisssD | 2.8 300 |1N5141,A 3.0 500 |mviges| 2.8 550 |1N5464A
15 2.8 200 |mMvig7op | 2.8 250 [1N5142,A 3.0 400 |mvis7vo| 2.8 550 |1NG465A
cr 18 2.8 250 |1N5143,A 3.0 400 |mvig71| 29 500 |1N5466A
NOMINAL 20 2.9 500 |1N5467A
CAPACITANCE | 22 3.2 200 |1N5144,A 3.2 400 MV 1872 2.9 500 |1N5468A
pF 22
+10% 27 3.2 200 |1N5145.A 3.2 300 |[mvisza| 29 500 |1N5469A
@ 33 3.2 200 |1N5146.A 3.2 300 |mvig7re| 2.9 500 |iN5470A
VR=40V 39 3.2 200 |1N5147,A 3.2 300 |mvisz7z| 2.9 450 [1N5471A
=30V* | 47 3.2 200 |1N5148,A 3.2 300 |mvisze| 2.9 400 |1N5472A
=200 56 2.9 300 [1N5473A
68 2.9 250 |1N5474A
82 2.9 225 |[1N5475A
100 2.9 200 [1N5476A
120
150
180
200
220
250
270
330

(1) Add Suffix “A" for +5.0% CT tolerance
(2) Substitute “B" Suffix for +£5.0% C, "'C" Suffix for 2.0% Ct
(3) A versions of 1N5139 — 1N5148 series have tighter capacitance min/max windows.

4-66




e HIGH Q

* CAPACITANCE TOLERANCE

10%,5.0% and 2.0%
¢ CONTROLLED

e PLASTIC PACKAGE
® LOW-COST,HIGH VOLUME

* GENERAL PURPOSE

* LOW INDUCTANCE
® MINI-L PACKAGE

30 VOL

TS

~
4J|I

Case 51 Case 182 Case 51 Case 226
DO-7 DO-7
Cap. Q Cap Q Cap Q Cap Q
Ratio | @40V Ratio | @40V Ratio @40V Ratio | @30V
2-30V | 50 MHz Device 2-30V | 50 MHz| Device [4-25V | 50 MHz | Device | 3-25V | 50 MHz| Device
Min Min Type Min Min Type Min Min Type Min Min Type
1.0
2.2
3.3
4.7
2.5 450 1NG441A 2.5 450 |MV2101 6.8
2.5 450 1N5442A 2.5 450 |Mv2102 8.2
2.6 400 1N5443A 2.5 400 |Mv2103 45 150 |MV3140° |10
2.0 150 |MV3141° |19
35 50 |MV3TAZ 49
2.6 400 INS444A 2.5 400 MV2104 12
26 400 1N5445A 2.5 400 |[mvz2105 | 1.8 30 MV830 15
2.6 350 TNS446A 2.5 350 MV 2106 1.8 25 MV831 CT
2.6 350 1N5447A RORMAL
2.6 350 1N5448A 2.5 350 |[Mv2107 | 1.8 25 Mve32| 4.5 300 [Mv3102° |29 | ~ApACITANCE
4.0 200 [MVv3103°* |99 oF
2.6 350 1N5449A 2.5 300 |[mvz2108 | 1.8 25 MV833 27 £10%
2.6 350 | IN5450A | 2.5 200 |mMv2108 | 1.8 20 MV834 23 | @
2.6 300 1N5451A 2.5 150 |MV2110 1.9 20 MVE835 VR=40V
2.6 250 1N5452A 2.5 150 | Mv2111 1.9 15 MV836 =30V*
2.6 200 1N5453A 2.6 150 |[Mv2112 | 1.9 15 MVE37 f=1.0MHz
2.7 175 1N5454A 2.6 150 |mv2113 | 2.0 15 MV 838
2.7 175 1N5455A 2.6 100 [mvz211a | 2.0 10 MV839
2.7 175 1N5456A 2.6 100 |mvz2115 | 2.0 10 MV 840
* Hyper Abrupt
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EPICAP TUNING DIODES (continued)

eHIGH Q o CONTROLLED AND UNI-
o IDEAL FOR RF AND FORM TUNING RATIO
LINE MICROWAVE e CAPACITANCE TOLER-
HIGHLIGHTS APPLICATIONS ANCE 10%
&« MICRO-MINIATURE
PACKAGE
MAXIMUM WORKING
VOLTAGE JOMOEES
Case 226 Case 166-02
Cap Q Cap a
Ratio |@ 4.0V Ratio |@4.0V
230V | 100 MHz| Device| 2-30V |100 MHz| Device
Min Min Type Min Min Type
1.0} 2.0 325 |MVI1-2097
2.2 2.0 325 |MVI-2908
3.3 2.2 300 |MVIi-2909
4.7 2.4 300 [Mmvi-2100
6.8 2.7 225 MV 3501 27 275 |MVI-2101
8.2 2.8 225 MV 3502 2.8 275 |[MVI-2102
10 2.8 200 MV 3503 2.8 275 |MV1-2103
12 2.8 200 |MV3504 2.8 275 |MVI-2104
15 2.9 200 |[MVv3s05 2.9 275 |MV1-2105
cr 18 2.9 175 MV 3506 2.9 250 |[MVI-2106
nNomiNaL |20
CAPACITANCEL 22 2.9 175 |[Mv3s507| 2.9 200 |MVi-2107
pF 27 2.7 200 |[MVvI-2108
+10% 33 2.7 200 |MVi-2109
@ 39
VR=40V 47
=20VvH 56
=1.0V® &8
= 1.0 MHz a2
100]
120
150|
180)
200|
220|
250
270|
330
550]
* Motorola has capability to supply a variety of families in the Micro-1l. |If the device desired is not listed —

please contact your nearest distributor or Motorola Sales Representative.
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¢ GENERAL PURPOSE * HIGH CAPACITANCE e HYPER ABRUPT
* GENERAL PURPOSE ® GLASS DIODES
20 VOLTS 12 VOLTS
Case 51 Case 146 Case 51
DO-7 DO-14 DO-7
Cap Q Cap a Cap Q
Ratio |@4.0V Ratio | @4.0V Ratio 20V
220V | 50 MHz | Device | 2-20V | 20 MHz Device 210V |1.0 MHz| Device
Min Min Type Min Min Type #1110V | Min Type
Min
1.0
2.2
3.3
4.7
2.0 300 MV 1620 6.8
2.0 300 MV 1622 8.2
2.0 300 [MVi1624 10
2.0 300 [MV1626 12
2.0 250 MV 1628 15
2.0 250 |MV 1630 18 cr
2.0 250 MV 1632 20 NOMINAL
2.0 250 MV 1634 22 CAPACITANCE
2.0 200 |MV1636 27 pF
2.0 200 |MV1638 33 +10%
2.0 200 |MV1640 39 @
2.0 200 |MVvie42 47 VR=40V
2.0 150 |MV 1644 56 =20V#
2.0 160 |MV 1646 68 =10V
2.0 150 |MV 1848 82 | = 10MH:z
2.0 150 |MV 1650 100
26 250 |MV1652 10 200 |Mvia04% |120
2.6 250 |MV1654 10 200 |mvi403t |150
2.6 200 |MV1656 180
2.6 200 |Mv 1658 200
2.6 150 MV 1660 220
2.3 150 |MVv1662(3) 10 200 |Mvi405% |250
2.3 100 MV 1664(3) 270
2.3 100 |MV1666(3) 330
14 200 |#mvi401% |550 |e
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FM Radio and TV Hyper-Abrupt Tuning Diodes

... designed for use in VHF and UHF tuners and FM radio, providing solid-state reliability in replacement of mechanical
tuning methods.

s HIGH Q * LOW INDUCTANCE * GUARANTEED MINIMUM| » HIGH Q * HIGH Q
LINE ¢ GUARANTEED CAPACI- |  MINI-L PACKAGE Q * CONTROLLED TR « CONTROLLED TR
HIGHLIGHTS TANCE RANGE * LOW INDUCTANCE « LOW INDUCTANCE * LOW INDUCTANCE
* MINI-L PACKAGE * MINI-L PACKAGE * MINI-L PACKAGE
MAXIMUM WORKING 30 VOLTS
VOLTAGE 32 VOLTS
r 2
Case 29-02 Case 226
TO-92
Cap a Cap a Cap Q Cap a Cap a
Ratio | @30V Ratio | @30V Ratio | @30V Ratio | @30V Ratio | @30V
3-30 V | 100 MHz| Device | 3-25V | 100 MHz | Device | 3-25V | 100 MHz | Device |[3-25V | 50 MHz | Device | 3-26V | 50 MHz | Device
Min Min Type Min Min Type Min Min Type Min Min Type Min Min Type
2.2* 45 225 |BB105B
2.3* 4.0 150 |BB105G
2.6* 4.0 225 |BB10SA
cr 10 4.5 150 |Mv3140
NOMINAL 10 4.0 150 |MV3141
CAPACITANCE |10 3.5 50 MV3142
pF 22 4.5 300 MV3102
=10% 22 4.0 200 |MV3103
VR =3.0Vde |29 5.0 280 |MV109
= 1.0 MHz 29 5.0 200 |MV209
36 2.5 100 |MV104G
40 2.5 100 MV 104

*VR=25VforCy
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AM Tuning Diodes

... designed for electronic tuning of AM radios, receivers, and general AM
frequency control.

e HIGH CAPACITANCE e« HIGH CAPACITANCE RATIO
RATIO * GUARANTEED DIODE

* GUARANTEED DIODE CAPACITANCE
CAPACITANCE

LINE
HIGHLIGHTS

MAXIMUM WORKING

VOLTAGE 28 VOLTS

®

CASE 29-02 CASE 206-02
TO-92
Cap Q Cap Q
Ratio | @ 1.0V Ratio | @10V
1-25V | 1.0 MHz| Device |1-25V | 1.0 MHz Device
Min Min Type Min Min Type
Crt 330 15 150 |MVAM-2
NOMINAL (Dual AM
CAPACITANCE Diode)
ok 450 15 150 MV AM-1
\" I=110|}t§‘\.' (Triple AM
f =R‘| 0 h-i'le Diode)
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Hot-Carrier Diodes

Hot-Carrier diodes are ideal for VHF and UHF mixer and
detector applications as well as many higher microwave
frequency applications. They provide stable electrical
characteristics by eliminating the point-contact diode
presently used in many applications. Motorola has the
capability of supplying these devices in a variety of

packages.
Ig
cr VR =30V (4)

V(BRIR VR=0V,f=1.0MHz (1) VE VR=15V (5)

IR=10A VR =15V, f= 1.0 MHz (2) IF=10mA | VR=25V (6) NF
Volts VR =20V, f=1.0MHz (3) Voits VR=35V(7) dB Device
Min pF Max Max HA Max Max Type Cas
4.0 1.0 (1) 0.6 0.25 (4) 7.0 MBD101 182-02
4.0 1.0(1) 0.6 0.25 (4) 7.0 MBD102 226
4.0 1.0(1) 0.6 0.25 (4) 7.0 MBD103 45-01
20 1.5 (2) 0.6 200 (5) MBD201 182-03
30 1.5.(2) 0.6 200 (6) MBD301 182-03
50 1.0 (3) 1.2 200 (8) MBD501 182-02
50 1.0 (3) 1.2 200 (6) MBDS502 226
70 1.0 (3) 1.2 2001(7) MBD701 182-02
70 1.0 (3) 1.2 200 1(7) MBD702 226
4.0 1.0(1) 0.6 0.25 (4} 7.0 MBI-101 166-02

.c? / ,fp /‘
4 = ; i P

CASE 45 CASE 166-02 CASE 182 CASE 226

Pin Switching Diodes

- . . designed for VHF band switching and general purpose switching.

L 2

&~
CASE 166-02 CASE 226
Cr
V{BRIR Rg VR=20V Ls Cc
IR = 10 pAdc I =10 mAdc f=1.0 MHz =250 MHz f=1.0MHz
Volts Ohms f=100 MHz* nH pF Device
Min Min pF Max Typ Typ Type Case
35 0.7 1.0 3.0 0.15 MPI-3401 166-02

35 0.7 1.0 3.0 0.1 MPN3401 226
35 0.6 2.0 3.0 0.1 MPN3402 226
25 10 0.45° 3.0 0.1 MPN3411 226
25 15 0.45° 3.0 0.1 MPN3412 226
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Voltage Regulator and Reference Devices

In every language under the sun, the name most commonly associated with
solid-state regulator and reference devices is Motorola. A pioneer in Zener diodes
development, Motorola has consistently led the industry in parameter improvements,
packaging proliferation and specifications innovation. Today, Motorola serves the
industry with an incomparable line of zener and avalanche regulator diodes,
temperature compensated reference devices, and a host of integrated circuits designed
to provide the exact degree of regulation required, at the point in the circuit or
system where it can be used most conveniently at the lowest cost.

TABLE OF CONTENTS

Zener and Avalanche Regulator Diodes Page
Silicon-oxide to provide low leakage, sharp breakover “knee” and long-term stability. . ............. 4-77

Zener Reference Devices (Temperature Compensated)
Consist of forward-biased silicon diode junctions in series with zener-breakdown diode to provide
precise degree of temperature compensation. Though not specified, voltage-time stability normally
better than 100 parts per million change per 1000 hours of operation. . . .........oouen.. v 14-79

Special Devices

Precision Reference Diodes |
Ultra precision voltage standards with certified voltage-time variations as low as 5 ppm per |
1000 hours of operation. . ..... e v m w e miedlS S W ER S s Aelele £ EE EE s e e 4-80 |

Amplifying Regulator Diodes
Designed for use in regulated power supplies as a combination voltage reference element
and error voltage amplifier, providing temperature compensation for excellent reference
voltage stability. . . . .. . cvvvevie it e s 4-80

Field-Effect Current Regulator Diodes

Provide constant-current output over wider range of terminal voltage. Used in instrumentation
(ramp and stair-step generators), over-current protection and other applications requiring a
constant current between 0.22and 4 MA (NOmM). . .. ..o e 4-80

Voltage Regulators
High-conductance silicon diodes designed as a stable forward reference source for biasing

transistor amplifiers and similar applications. . . . ..o 4-81

Current Limited Reference Devices (Temperature Compensated)
Designed specifically for precision instrumentation applications, this series of devices offers a
6-35 volt (nominal) output over a wide range of input voltages and temperature. .. ...... vaisa s4-81

Tuning Regulator Diodes
For use in television and FM radios that use variable capacitance diode tuners. « ..« .v - hhn ce. 4481

Dual Diodes
Designed for use in low cost biasing, steering and voltage doubler applications. . . . ... ... ... 4-81

Transient Suppressors

For applications requiring protection of voltage sensitive equipment against high-energy
VOITAgE PUISES. . . v o oot i vnee et ea i a st 4-82




ZENER DIODES (continued)

The following index reflects the devices characterized in this section. To locate the exact page number, see Catalog Index(Page 7-1 ).

[INDIEYE

(4M.64FH 10 1N945B,J, TX 1N2B0B&R 1N3015&R 1N3334&R 1N4074 1N4060&R 1N4748 \
.4M1.36F RS 1Ng57 1N2809&R 1N3016 1N3335&R 1N4074A 1N4561&R 1N4750
4M1,36F R2 1N958 1N2810&R 1N3017 1N3336&R 1N4075 1N4562&R 1N4751
.4M2.04FR5 1Ng59 1N2811&R 1N3018 1N3337&R 1N4075A 1N4563&R 1N4752
AM2.04FR2 1N960 1N2813&R 1N3019 1N3338&R 1N4076 1N4564&R 1N4753
1M110ZS10 1N961 1N2B14&R 1N3020 1N3339&R 1NA076A 1N4565 1N4754
1M1202S10 1Ng62 1N2B16&R 1N3021 1N3340&R 1N4077 1N4SE5A 1N4755
1M1302S10 1N963 1N2818&R 1N3022 1N3342&R 1N4077A 1N4566 1N4756
1M140ZS10 1N964 1N2819&R 1N3023 1N3343&R 1N4078 1N4566A 1N4757
1:123251_0 1N965 1N2820&R 1N3024 1N3346&R 1N4D78A 1N4567 1Na758
1M1802510 1N966 1N2822&R 1N3025 1N3347&R 1N4079
1M200Zs10 1N967 1N2823&R 1N3026 1N3349&R 1N4079A : :::22? :::;23
1N429 1N968 1N2824&R 1N3027 1N3350&R 1N4080 1N4568A 1NA761
1N746 1N969 1N2825&R 1N3028 1N3503 1N40BOA 1N4569 1N4762
1N747 1N970 1N2826&R 1N3029 1N3504 1N4081 1N4SE9A 1N4763
1N748 1N971 1N2827&R 1N3030 1N3821 1N40B1A N4570 1N4 764
1N749 1NG72 1N2829&R 1N3031 1N3822 1N4082 - N. ! 1N4775
1N750 1NST73 1N2831&R 1N3032 1N3823 1N40B2A e e 1N4T775A
1N751 1N974 1N2832&R 1N3033 1N3824 1N4083 e 1N4776
1N752 1Ng75 1N2833&R 1N3034 1N3825 1N4083A :::g;;“ 1N47TEA
1N753 1N976 1N2834&R 1N3035 N 1N4084
g b 1Ng77 INZBIBER. " "INIOIS iN3e2? 1N40B4A e oy
A A 1N978 1N2836&R 1N3037 1N3828 1N4085 1N4573A 1N4778
i 14, 1N979 1N2837&R 1N3038 1N3829 1N4085A 1N4574 1N4778A

> 1N980 1N2838&R 1N3039 1N3830 1N4099 1N4779
1N758 1N9B1 1N2840&R 1N3040 1N3993&R 1N4100 IS\ 1N4779A
INESE 1N982 1N2841&R 1N3041 1N3994&R 1N4101 e 1N4780
1NB16 1N983 1N2842&R 1N3042 1N3995&R 1N4103 ANAS TR 1N4780A
1N821,4,TX 1Ng8a 1N2843& R IN3043 1N3996& R 1N4104 i . 1N4781
1NB21A 1NG85 1N2844& R 1N3044 1N3997&R 1N4105 ::2;;3“ ANBTEIA
::gggﬁ-‘l‘x 1NS86 1N2845&R 1N3045 1N3298&R 1N4106 1N4782
1N987 1N2846&R 1N3046 1N3999& R 1N4107 1N4577A IN4782A
1N825,4,TX 1N988 1N2970&R 1N3047 1N2000&R 1N4109 Ll
INB25A 1N98g 1N2971&R 1N3048 1N4O57 1N4110 TN4STEA o ot
1NB27 .4, TX 1NSg90 1N2872&R 1N3049 1N4057A 1Na112 1N4579 :::;ﬁ‘\
ENgar 1N991 1N2973&R 1N3050 1N4058 1N4114 TN4579A
::gzgﬁ-"‘ 1N992 1N2974&R 1N3051 1N4O58A 1N4115 1N4580 }::;2;“
mggg 1N1530 1N2975& R 1IN3154,4,TX  1N4059 1N4116 TOISSNOA 1N4BO2A
oA 1N1530A 1N2976&R 1N3154A 1N4059A 1N4118 1N4581 it
1N1735 1N2977&R IN3155,0,TX  1N4060 1N4120 1N4S81A TNaRaTA
b e L 1N2979& R INAYEB A 1N40G0A 1N4121 TSR
T 1N1736A 1N2980&R IN3156.JTX  1N4061 1N4122 1N4582A 1N4804
b i ::1;37 1N2982&R INZ156A 1N4061A 1N4123 1N4583 1Nagg4A
s N173?A 1N2984&R IN3157_J,TX 1N4D62 1N4124 1N4583A 1N4895
e ¢ Ny :~1738A 1N2985&R 1N3157A 1NADE2A 1N4125 1N4584 1N4BSS5A
o v g L 738 1N2986&R 1N3305&R 1N4063 1N4126 1N4A5SB4A 1N4896
et g :vaggA 1N2988&R 1N3206& R 1N4063A 1N4127 1N4728 1N489GA
1N93BA 1N1740 1N2989&R 1N3307&R 1N4064 iNa129 1N4729 iN48e7?
b, i T i i 1N2990& R 1N3308&R 1NAOB4A 1N4 130 1N4730 1N4B8g97A
i e R 1N2991&R 1N3309&R 1N4065 1N4131 1N4731 1N4B898
1N939A IN1741A INooosR  1N3310&R 0 o INA15a ke ey
1N2993&R 1N3311&R 1NA066 1N4134 1N4733 1N4899
1N9398,J, TX 1N1742 1N2996& R & 1N4135 1N4734 1N4899A
1N941 1IN1742A 1N3312&R 1N4066A
1N2997&R 1N3314 INADET 1N4370 1N4735 1N4900
1N9A1A 1N2163.A &R 1Na371 N
1N941,B.J,TX TN2998&R 1N3315&R 1N4DB7A 1N4736 1N4900A
.B.J, 1N2164,A 1N2000& R 1N4372 1N4737 1N4901
1N942 1N2165, A gl S b 1N4549& R -
1N942A 1N2166,A b e, sgasn THabRE A 1N4550& R bl e s
1N9428 1N2167.A b bl INASIOSR bt 1IN4E51&R i b
1NS4a3 oo 1N3003&R 1N3321&R 1N4D69A RS TG IR0 HEAS0
N O 1N3004&R 1N3322&R 1N4070 - 1N4741 i g
IN943B.J,TX  1N2170.A o S e bl S TNAD70A }ﬁﬁiﬁ“ o ey
T sl 1N3007&R 1IN3325&R 1N4DT1 1N4555&: 1Na743 1N4S04A
T iokad STEbs s : :3009&9 1N3326&R 1N4O71A , Nasss:n 1N4744 1N4905
1N944B;J,TX 1N2805&R N3009&Fl 1N3327&R 1N4072 ARSTIEE: 1N4745 1N4S0SA
1N945 1N2806& R i i e i dazean A 1N4SS8R R iy v e
1Ng45A 1N2807&R IN3012&R 1N3330&R 1N4073 58& 1IN4747 TN4S06A
1N3014&R 1N3332&R 1N4073A 145598 R 1N4748 1N4g07

< J
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ZENER DIODES (continued)
INDEX (continued)

1N4S07A 1NG242 1N5337 1N5844A, 1N5937 MCA1912 MZ4622 MZCE.8B10
1N4908 1N5243 1N5338 1N5845A 1N5938 MCA1913 MZ4623 MZC7.5810
1N4908A 1N5245 1N5339 1N5846A 1N5939 MCA1914 MZ4624 MZCE 281D
1N4909 1N5246 1N5341 1N5B4TA 1N5940 MCA1921 MZ4625 MZCS 1810
1N4909A 1N5248 1N5342 1N5848A 1N5941 MCA1922 MZ4626 MZC10810
1N4910 1N5250 1N5343 1NSBS0A 1N5942 MCA1923 MZ4627 MZC11810
1N4910A 1N5251 1N5344 1NG851A 1N5943 MCA1924 MzZC2.4A10 MZC12B10
1N4911 1N5252 1N5346 1N5852A 1N5944 MCA1931 MZC2.7A10 MZCIOBT6
1IN4911A 1N5254 1N5347 1NGBE3A 1N5945 MCA1932 MZC3.0A10 b
1N4912 1N5256 1N5348 1N5B55A 1N5946 MCA1933 MZC3.3A10 MZC16B10
1N4912A 1N5257 1N5350 1N5856A 1N5947 MCA1934 MZC3.6A10 MZC18810
1N4913 1N5258 1N5352 1N5857A 1N5948 MCA2011 MZC3.9A10 MZC20810
1N4913A 1N5259 1N6353 1NSB858A 1N5949 MCA2012 MZC4.3A10 MZC22810
1N4914 1N5260 1N5355 1N5859A 1N5950 MCA2013 MZC4.7A10 MZC24B10
1N4S14A 1N5261 1N5357 1N5BB1A 1N5951 MCA2014 MZC5.1A10 MZC27810
1N4915 1IN5262 1N6358 1N5B62A 1N5952 MCA2021 ::g:-gmg MZC30810
1N4915A 1N5263 1N5359 1N5864A 1N5953 MCA2022 e MZC33B810
1N4916 1N5265 1N5361 1NG866A 1N5954 MCA2023 * MZC36B10
1N4916A 1N5266 1N5363 1NS867A 1N5955 MCA2024 MZC78099 MZC398B10
1N4917 1N5267 1N5364 1N5868A 1N6956 MCA2031 e MZC43810
1N4317A 1N5268 1N5365 1N5870A 1N5985 MCA2132 MZC9.1A10 MZC47810
1N4D18 1N5270 1N5366 1N5872A 1N5986 MCA2133 mgg:"i:g MZC51810
INGOTBA 1N5271 1N5367 1N5873A 1N5987 MCA2134 i . 5 MZC56B10
1N4919 1N5272 1N5368 IN5874A 1N5988 MCA2211 Mzcg?: 2 MZC62B10
1N4919A 1N5273 1N5369 1NSB75A 1N5989 MCA2212 pRsaEael MZCE8B10
1N4920 1N5274 1NE370 1NS876A 1N5990 Mi-A2213 P EaT 2 30 MZC75810
1N4920A 1NB275 1N5372 1N5877A 1N5991 MCA2214 R G Ao MZC82810
1N4921 1N5276 1N5373 1NS878A 1N5992 :322323; S aaia MZC91810
1N4921A ot IS TS0 INE879A Haks L5 MCA2223 MZC22A10 MECIaEA0
1N4922 1N5278 1N5375 1NG881A 1N5994 ORI MEEIER L0 MZC110B10
1N4922A 1N5279 1N6377 1N5882A 1N5995 MCA2231 MZC27A10 MZC120B10
1N4923 1N5281 1N5378 1NS883A 1NG5998 MCA2232 MZC30A10 MZC130B10
1N5283 1N5379 1N5997
1N4923A L i MCA2233 MZC33A10 M2C14a81h
1N5284 N5380 1N5998
1N4924 - AIEEAEA MCA2234 MZC36A10 MZC IR0
1N4G24A 1N5285 1N5381 1NG8B7A 1N5999 MCL 1300 MZC39A10 MZC160810
1N4925 1N5286 1N5383 1N5888A 1NE000 MCL 1301 MZCAa3A10 MZC170810
1N4925A 1N5287 1N5384 1NS889A 1NG003 MOL 1202 AZCATATO MZC 180810
1N4926 1N5288 1N5386 1NG830A e MZC51A10
IN2926A 1N5289 1N5388 1NE891A ARIBO0S A
1N4927 1N5290 1N5518 1N5892A 1NG0OR :,‘gt.}%::" - MEOSSEL S
1N4927A 1N5291 1N5519 1N5893A 1N6005 L
MCLTC6025 MZCB8A10
1N4928 1N5292 1N5520 1N5B894A 1N6006
7 MCLTC&050 MZC75A10
1N4928A 1N5293 1N5521 1N5B95A 1N600 MCLTCE100 MZCE2A10
1N4929 1N5294 1N5522 1N5897A 1N6008 MSD6100 ZCotAT0
1N5205 1N5523 1N5913 1N600S
1N49238A MSD6101 MZC100A10
1N4930 1N5206 1N5524 1N5914 1:23:2 MSD6102 MZC110A10
1N4930A 1N5297 1N5526 1N5915 1 MSD6150 MZC120A10
1N4931 1N5298 1N5526 PR bl MSD7000 MZC130A10
1N4931A 1N5299 1N5527 1NS917 1N6013
1NB014 MVS460 MZC140A10
1N4932 1N5300 1NG5528 1N5918 MZ605
MZC150A10
1N4932A 1N5301 1N5529 1N5919 1N6015 MZ610 MZC160A10
1N5221 1N5302 1N5530 1N5920 1N6016 ;
MZ620 MZC170A10
INE225 1N5303 1N5531 1N5921 1NB017 2O L penantl
1N5225 1N5304 et 1146022 sl MZ805 MZC200A10
1N5226 1N5305 1N5533 1N5923 1NG6O19 MZ810 MZC1.8810
1N5227 1N5306 EHSDSD 1N5924 1N6020 MZ820 MCZZiDB‘lD
1N5228 1N5307 1N5536 1N5925 ANana’ MZ2840 MCZ2.2810
1N5229 1N5308 1N5538 1N5926 1N6022 MZ2360 MCZ2.4810
1N5230 1N5309 1NS540 1N5927 1N6023 MZ2361 MCZ2 7810
1HiE231 INEF1D 1N5541 1N5928 1NB024 MZ2362 MGZ3.0B10
1N5232 1N5311 1N5542 1N5929 1NB025 MZ4614 MZC3.3810
1N5234 1N5312 1N5545 1N5930 1N6026 MZ4615 MZC3.6810
1NB235 1N5313 1N5546 1N5831 1N6027 MZ4616 MZC3.9810
INS2IE 1N5314 1NBB37A 1N5932 1N6028 MZ4617 MZC4.3810
1NS333 1NS839A 1N5933 1N6029 MZ4618 '
1N5237 1NS5B41A 1N6030 MZC4.7B10
1N5239 1N5334 1N5934 MZ24619 MZC5.1810
NE031 -
1N5335 1NSB42A 1N5935 1 MZ4620
5 1N5843A 1N5936 MCA1911 MESRARIO
1N5241 1N5336 MZ4621 MZC6.2B10
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DEVICE OPTIONS

Motorola manufactures a complete line of zener diodes. In cases where a non-standard set of specifications is required, the appropriate
device can be selected and ordered from the following device options.

NON-STANDARD ZENER DIODES
SPECIAL VOLTAGE AND TOLERANCE RATINGS

JEDEC "IN" type numbers denote a specific Zener voltage, power
rating, and tolerance. For example, JEDEC type 1N4728 is a standard
1 watt diode, rated at 3.3 volts + 10%. A suffix “"A” on this type
number indicates a + 5% voltage tolerance

Special Motorola devices, with a choice of voltages and tolerances,
are also available The following diagram explains the Motorola
coding system

M XXXX Z
Power Motaorola Nominal Zener Tolerance
Rating Zener Voltage Diode {+%) (omit for
(Watts) (Volts) +20% unns)

4 Characters Max
Excluding Decimal

)

For example, the code for a special 10 watt Zener diode with a volt-
age of 41 volts and a tolerance of *+ 1% would be. 10M4121

Following is a list of other standard Motorola symbols for special
Zener device orders (X's indicate nominal Zener voltage)

DEVICE
DESCRIPTION

BASIC
MOTOROLA TYPE

aMXXXAZ5 250 mW Alloy Glass, t5%
VaMXXXZ5 250 mW Glass, +5%
4MXXXAZ5 400 mW Alloy Glass, *5%
AMXXXZ10 400 mW Glass, +10%
BEMXXXZS10 500 mW Surmetic. £10%
TMXXXZ5 1 Watt Flangeless. +5%
TMXXXAZ10 1 Watt Alloy Flangless, £10%
TMXXXZ10 1 Watt Flangeless. :10%
TMXXXZS5 1 Watt Surmetic, +5%

1 BMXXXZ 15 Watt, £20%
HMXXXZS5 5 Watt Surmetic, 5%
T1OMXXXAZS 10 Watt Alloy Stud. 5%
TOMXXXZ10 10 Watt Stud, £10%
50MXXXAZ10 50 Watt Alloy TO-3. £10%
50MXXXASZ5 50 Watt Alloy Stud, 5%
50MXXXZ 50 Watt TO-3, +20%
S50MXXXSZ5 50 Watt Stud, 5%

For reverse polarities (10 W and 50 W), insert "R before tolerance,
1e. 50M110SZR5
1N5518 thru 1N5546 — This series may be ordered in +2% and
+1% tolerance by adding the following suffix
C=12% D=%1%
For example the 1N5518D would be the same as the IN5518B
except Vz = 3.3 £1%

ZENER TYPES
BETWEEN NOMINAL VOLTAGES
MATCHED SETS OF ZENER DIODES

Zener diodes can also be obtained in sets consisting of two or more
matched devices. The method for specifying such matched sets is
similar to the one described for specifying units with a special voltage
and/or tolerance except that two extra suffixes are added to the code
number described above.

These units are marked with code letters to identify the matched
sets and in addition, each unit in a set is marked with the same serial
number which is different for each set being ordered
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M Z

) Overall
Rating "‘j T L Tolerance
Watts) Zener of set
(Watts) corp il ol e

Motarola
Nominal Voltage Tt()jlerar;c(ei“u,
" ((:each dewc;a pe{[o?r‘:nltcior_ / e
haracters Max X
(Excludmg Decimal) $20% units) {A-Not used)

‘Code

B — Two dewvices in series

C — Three devices in series

D — Four devices in series

E — Five devices in series

F — Six devices in series

G — Seven devices In series

H — Eight devices in series

P — Two devices in parallel (not recommended)

X — Twodevices, one standard polarity, the other reverse polar-

ity. (10 and 50 watts only)

re. 10M51Z5B1 s for two 10 watt zeners, each of 51 volts, +5%,
matched to a total voltage of 102 volts 1%

ZENER CHIPS (MZC)

1. The nomenclature for Zener Chips is as follows

T T 1T T 71 71

Motorola Zener C=Chip Nominal Series Tolerance
Voltage (A or B) (£%)
BASIC TYPE
MOTOROLA DEVICE
NOMENCLATURE DESCRIPTION
MZCXXAX Zener Chip—"A" Series, High Level
MZCXXBX Zener Chip—""B"" Series, Low Level

2. Chips are sold in increments of ten (10) only.

3. The pricing formula for between nominal voltages and tight toler-
ance zeners shall apply.

4. Chips are not sold as matched sets or clippers

5 A "-1" suffixwill cause all chips ordered to be supplied in Deka-Pak

ZENER CLIPPERS

Special clipper diodes with opposing Zener junctions built into the
device are available by using the following nomenclature

T T T T T

Power Nominal  Zener Clipper Tolerance for each of
Rating Voltage  Diode the two Zener Voltages
(Watts) (Is not a matching

requirement. Omut for

eame
‘e 10M202Z10 +40% Units'}

This nomenclature is applicable to all packages and power ratings
as restricted in the above paragraphs

ORDERING INFORMATION
Order using the above nomenclature or else specify the device type,
nominal voltage and tolerance required



ZENER and AVALANCHE REGULATOR DIODES

The devices depicted in the accompanying matrix represent a basic profile
of the largest inventoried zener-diode line in the industry. Check the
following features for application to your specific requirements.

Wide selection of package materials and styles:
Plastic (surmetic), for lowest cost
Glass for highest reliability
Metal for highest power
Unencapsulated (chips), for hybrid circuit applications

CHIPS 250 MILLIWATT 400 MILLIWATT 500 MILLIWATT
(26 Mils Squars) (400 mW Package)
Cathode = Bottom Surface Cathode = Polarity Cathode = Polarity Mark Cathode = Polarity Mark
Mark
Nominal - /
Zeaner . Glass Surmetic | Surmetic 20 Glass
Voltage Actual Glass Case 299 Case 51 Case 182 Case 51 | Case 299-01
(Note 6) MZC Size Case 51 (DO-7) DO-35 DO-7 (TO-92) (DO-7) (DO-35)
1.8 MZC1.8B10 MZ4614
2.0 MCZ2.0B10 MZ4615
2.2 MCZ2.2B10 MZ4616
24 MZC2.4A10 MCZ2.4B10 MZ4617 1N4370 1IN5B37A 1N5221 1N5985
2.7 MZC2.7A10 MCZ2.7B10 MZ4618 1N4371 1N5B39A 1N5223 1N5986
3.0 MZC3.0A10 MCZ3.0B10 MZ4619 1N4372 1NGB41A 1N5225 1N5987
3.3 MZC3.3A10 MZC3.3B810 MZ4620 1N746 1N5518 1N5842A 1N5226 1NS988
36 MZC3.6A10 MZC3.6B10 MZa621 1N747 1N5519 1N5B43A 1N5227 1N5989
39 MZC3.9A10 MZC3.9810 MZ4622 1N748 1N5520 1NSB44A 1N5228 1N5990
43 MZC4.3A10 MZC4.3B10 MZ4623 1N749 1N5521 1N584524 1N5229 1N5991
4.7 MZC4.7A10 MZC4.7B10 MZ4a624 1N750 1N5522 1NS846A 1N5230 1N5992
5.1 MZC5.1A10 MZC5.1810 MZ4625 1NT751 1N5523 1ING84T7A 1N5231 1N5893
5.6 MZC5.6A10 MZC5.6B10 MZ4626 1N752 1N5524 1NG848A 1N5232 1N5994
6.2 MZC6.2A10 MZC6.2810 MZ4627 1N753 1N5525 1N5850A 1N5234 1N5995
6.8 MZC6.BA10 MZC6.8B10 1N4099 1N754 1N5526 1N5851A 1N6235 1N5996
1N957
75 MZC7.5A10 MZC7.5810 1N4100 1N755 1N5527 1N5852A 1N5236 1N5997
1N958
8.2 MZC8.2A10 MZC8.2B10 1N4101 1N756 1N5528 1N5853A 1N5237 1N5998
1N959
2.1 MZC9.1A10 MZC9.1810 1N4103 1IN757 1N5529 1N5B55A 1N5239 1N6999
1N960
10 MZC10A10 MZC10B10 1N4104 1N758 1N5530 1NSB56A 1N56240 1N6000
1N961
1 MZC11A10 MZC11B10 1N4105 1N962 1N5531 INS857A 1N5241 1NB001
12 MZC12A10 MZC12B10 1N4106 1N759 1N5532 1NSB58A 1N5242 1NG002
1NO63
13 MZC13A10 MZC13810 1N4107 1N964 1N5533 1N5859A 1N5243 1NE003
15 MZC15A10 MZC15B810 1N4109 1N965 1N5535 1N5861A 1N6245 1N6004
16 MZC16A10 MZC16B10 1N4110 1N966 1N5536 1NG862A 1N5246 1NB005
18 MZC18A10 MZCi8810 1N4112 1N967 1N5538 1NGBE4A 1N5248 1NG006
20 MZC20A10 MZC20810 1Na114 1N968 1N5540 1N5B66A 1N5250 1N6007
22 MZC22A10 MZC22B10 1N4115 1N969 1N5541 1INSB6TA 1N5251 1N6008
24 MZC24A10 MZC24B10 1N4116 1N970 1N5542 1N5B6BA 1N5252 1N6009
27 MZC27A10 Mzc27810 1N4118 1N971 1NSB70A 1N5254 1N6010
30 MZC30A10 MZC30810 1N4120 1N972 1N5545 1IN5B72A 1N5256 1N6011
33 MZC33A10 MZC33B10 1N4121 1N973 1N5546 1NSB73A 1NB257 1N6012
36 MZC36A10 MZC36B10 1Na122 1N974 1N5B74A 1N5258 1N6013
39 MZC39A10 MZC39B10 1N4123 1N975 1NSB75A 1N5259 1N6014
43 MZC43A10 MZC43B10 iNa124 1N976 INEB76A 1N5260 1N6015
47 MZC47A10 MZC47B10 1N4125 1N9T7 1NEB77A 1N5261 1NG016
51 MZCS51A10 MZC51B10 1N4126 1N978 1N5B7BA 1N5262 1NG017
56 MZC56A10 MZC56B10 1N4127 1N979 1INS879A 1N5263 1N6018
62 MZC62A10 MZC82810 1N4129 1N980 1INS8B1A 1N5265 1N6018
68 MZCE8A10 MZC68B10 1N4130 1N9B1 1N5882A 1N5266 1N6020
75 MZC75A10 MZC75B10 1N4131 1N982 1N5883A 1N6267 1N6021
82 MZC82A10 MZC82B10 1N4132 1N983 1NGBB4A 1N5268 1N6022
91 MZC91A10 MZC91810 1N4134 1N984 1NGSB8B6A 1N5270 1NB023
100 MZC100A 10 MZC100B10 1N4136 1N985 1N5887A 1NG271 1N6024
110 MZC110A10 MZC110B10 1N986 1N588BA 1IN5272 1N6025
120 MZC120A10| MZC120B10 1N987 1N5889A 1N6273 1N6O026
130 MZC130A10| MZC130B10 1N988 1N5890A 1N5274 1NB027
140 MZC140A10| MZC140B10 1N988 1N5891A 1N5275
150 MZC150A10| MZC150B10 1N890 1N5892A 1N5276 1N6028
160 MZC160A10| MZC160B10 1N991 1N5893A 1N6277 1N6029
170 MZC170A10| MZC170B10 1N992 1NS894A 1N5278
180 MZC180A10| MZC180B10 1IN5895A 1N5279 1N6030
200 MZC200A10| MZC200B10 1NSB97A 1N5281 1N6031
Chips

A denotes lzT in mA range

B denotes |z in 250 WA
/—/ JAN/JANTX availa

ble +5% only
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ZENER AND AVALANCHE REGULATOR DIODES (continued)

Power ratings from 1.4 to 50 Watts
Breakover tolerances from 1.8 to 200 V in approximately 10% steps
Available tolerances from 20% (low cost) to as tight as 1% (critical
applications) with off-the-shelf-delivery
Special selection of electrical characteristics available at low cost due
to high-volume lines (check your Motorola sales representative for

special quotations)

JAN/JANTX (V) availability

TWATT 1WATT 1 WATT SWATT 10 WATT 50 WATT
Cathode to Case =
1N3993 Series
Cathode Cathode Cathode Cathode | Anode to Case =
Polarity Mark to Case Polarity Mark | Polarity Anode to Case
/
/
4{
]
/

Nominal Surmetic 30 / Metal Glass / Surmetic 40 Metal Metal Metal
Zener Case 59 / Case 52 Case 59 Case 17 Case 56 Case 54 Case 58
Voltage (DO-41) (DO-13) (DO-41) (DO4) (TO-3) (DO-5)

1.8
20
2.2
24
2.7
3.0
33 1N4728 1N3821 1N5913 1N5333
36 1N4729 1N3822 1IN5914 1N5334
39 1N4730 1N3823 1INS915 1N5335 1N3993&R 1N4557&R 1N45498R
43 1N4731 1N3824 1N5916 1N5336 1N39948R 1N45E8&R 1N4550&A
4.7 1N4732 1N3825 1N5917 1N5337 1N3995&R 1NA559&R 1N4S51&R
5.1 1N4733 1N3826 1NG918 1N5338 1N3986&R 1N4560&R 1N4E52& R
5.6 1N4734 1N3827 1N5919 1N5339 1N3997&R TNA561&R 1N4663&R
6.2 1N47385 1N3828 1N5920 1N6341 TN399B&R 1N4562&R 1N4AS54& R
6.8 1N4736 1N3829 1N5921 1N5342 1N3999&R 1N4563&R 1N4S55& R
1N3016 1N2970&R 1N2BO4&R | 1N3305&R
75 1N4737 1N3830 1N5922 1N5343 1N4OOO&R 1N4564&R 1N4556& R
1N2017 1N2971&R 1N2B05&R TN3I306&R
8.2 1N4738 1N3018 1N5923 1N5344 1N2872&R 1N2806&R | 1N3307&R
9.1 1N4739 1N3019 1N6924 1N5346 1N2973&A 1N28B07&R TN3308&R
10 iN4740 1N3020 1N6925 1N5347 1N2974&R TN280B&R 1N3309&R
1 1N4T74a1 1N3021 1N5926 1N5348 1N29758&A 1N2809&R TN33T10&RA |
12 1N4742 1N3022 1N5927 1N5349 1N2976&R 1N2810&R 1N3311&R
13 1N4743 1N3023 1NE5928 1N5350 1N2877&R 1N2B11&R 1N3312&R
15 1N4744 1N3024 1N5929 1IN5352 1N2979&R 1N2813&R IN3314&R
16 1N4745 1N3025 1N5930 1N5353 1N2980&R 1N2814&R 1N3315&R
18 1N4746 1N3026 1INS931 1N5358 1N2982&R 1IN2816&R 1N3317&R
20 1N4747 1N3027 1N5932 1N5357 1N2984&R 1N281B&R 1N3319&R
22 1N4748 1N3028 1N5933 1N5358 1N2985&R 1N2819&R 1N3320&R
24 1N4749 1N3029 1N5934 1N5359 1N2986&R 1N2820&R: 1N3321&R
27 1N4750 1N3030 1N5935 1N5361 1N2988&R 1N2822&R 1N3322&R
30 1N4751 1N3031 1N5936 1N5363 1N2989&R 1N2823&R 1N33248 R
33 1N47582 1N3032 1N5937 1NG364 1N2990&R 1N2824&R 1N3326&R
36 1N4753 1N3033 1N5938 1N5365 1N2991&R 1N2825&R 1N3326&R
39 1N4754 1N3034 1N5939 1N5366 1N2992&R 1N2826&R 1N3327&R
43 1N4755 1N3035 1N5940 1INS367 1N2993&R 1N2827&R 1N3328&R
a7 1N4756 1N3036 IN5941 1N5368 1N2996&R 1N2829&R 1N3330&R
51 1N4757 1N3037 1NS942 1N5369 1N2997&R 1N2831&R 1N3332&R
56 1N4758 1N3038 1N5943 1INS370 1N2999&R 1N2832&R 1N3334&R
62 1N4759 1N3039 1N5944 1N5372 1N3000&R 1N2833&R 1N3335&R
68 1N4760 1N3040 1N5945 1IN5373 1N3001&R 1N2834&R 1N3336&R
75 1N4761 1N3041 1NG946 1N56374 TN3002& R 1N2B3S&R 1N3337&R
82 1N4762 1N3042 1NG947 1N5375 1N3003&R 1N2B36&R 1N3338&R
91 1N4a763 1N3043 1N5948 IN5377 1N3004&R 1N2B37&R 1N3339&R8
100 1N4764 1N3044 1NG949 1N5378 1N3005&R 1N2838&R 1N3340&R
110 iM1102S10 1N3045 1N5950 1N6379 1IN3007&R 1N2840&R 1N3342&R
120 1M120ZS10 1N3046 1N5951 1N5380 1N3008&R 1N2B41&R 1N3343&R
130 1M1302S10 1N3047 1N59562 1N5381 1N3009&R 1N2842&R 1N3343&R
150 1M1402S10 1N3048 1N5953 1N5383 1N3011&R 1N2843&R 1N3346&R
160 1M1602S10 1N3049 1N5964 1NS384 1N3012&R 1N2844&R 1N3347&R
180 1M180ZS10 1N3050 1N5955 1N5386 1N3014&R 1N2845&R 1N3349&R
200 1M2002S10 1N3051 1N5956 1N5388 1N30158R 1N28B46&R 1N3360&R

R, RA, & RB = Reverse Polarity Types Available
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ZENER REFERENCE DEVICES

CASE 51

CASE 52

For applications where output voltage must remain
within narrow limits during changes in input voltage,
load resistance and temperature. Motorola guarantees
all Reference Devices to fall within the specified maxi-
mum voltage variations, V5, at the specifically indicated
test temperatures and test current (JEDEC Standard #5).
Temperature Coefficient is also specified but should be

considered as a reference only — not a maximum rating.

The low voltage devices are hermetically sealed, all-glass
structure. Includes JAN; JANTX and radiation hardened
device types. These temperature compensated Zener
Reference Diodes have low dynamic impedance and
silicon-oxide-passivated junctions for long term stability.
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AVERAGE TEMPERATURE COEFFICIENT OVER THE OPERATING RANGE
0.01 %/°C 0.005 %/°C 0.002 %/°C 0.001 %/°C 0.0005 %/°C
Test Test vz Vz Vz Vz vz
Vz |Current | Temp Device Max Device | Max Device | Max Device | Max Device | Max
Voits | mAdec | Points Type Volts Type Volts Type Volts Type Volts Type Volts
6.2& 7.5 A *1NB21, 0.096 *1NB823, 0.048 |*1N825, 0.019 | *1NB27, 0.009 |*1NB29 0.005
+TX 47X 3.TX 5TX x|
6.2& 75 A *1NB821A 0.096 "1NB23A 0.048 |"1N825A | 0.019 |*1N827A |0.009 |*1NB29A |0.005
6.4 05 B 1N4565 0.018 1N4566 0.024 | 1N4B67 0.010 | 1Na568 0.005 | 1NA4569 0.002
05 A 1N4565A | 0.099 1N4566A | 0.050 | 1N4567A | 0.020 | 1N456BA |0.010 | 1N4569A |0.005
1.0 B 1N4570 0.048 1N4§71 0.024 | 1N4572 | 0.010| 1N4573 |0.005 | 1N4574 |0.002
1.0 A 1N4570A | 0.099 1N4571A | 0.050 | 1N4572A | 0.020 | 1N4573A | 0.010 | 1N4574A | 0.005
2.0 B 1N4575 0.048 1N4576 |0.024 | 1N4577 | 0.010| 1N4578 |0.005 | 1N4579 |0.002
2.0 A 1N4575A | 0.099 1N4576A | 0.025 | 1N4577A | 0.020 | 1NA57BA | 0.010 | 1N4579A | 0.005
4.0 B 1N4580 0.048 1N4581 | 0.024 | 1N4582 | 0.010 | 1N4583 |0.005 | 1N4584 |0.002
4.0 A 1N4580A | 0.099 1N4581A | 0.050 | 1N4582A | 0.020 | 1N4583A | 0.010 | 1N4584A | 0.005
8.4 10 A *1N3154, 0.130 |*1N3155, |0.065 |*1N3156, | 0.026 |*1N3157, |0.013
J,TX 4,TX J,TX J,TX
10 [ ] *1N3154A | 0.072 *1N3155A | 0.085 |*1N3156A | 0.034 |*1N3157A |0.017
05 B 1N4775 0.064 1N4776 0.032 | 1N4777 0.013 | 1N4778 0.006 | 1N4779 0.003
85 0.5 A 1N4775A | 0.132 1N4776A | 0.066 | 1N4777A | 0.026 | 1N4778A |0.013 | 1N4779A |0.007
b 1.0 B 1N4780 0.064 1N4781 0.032 | 1N4782 |0.013 | 1N4783 |0.006 | 1N4784 |0.003
1.0 A 1N4780A | 0.132 1N4A781A | 0.066 | 1TN4782A | 0.026 | 1N4783A |0.013 | 1N4784A |0.007
7.5 B *1N935 0.067 *1N936 0.033 |"1N937 0.013 |*1N938 0.006 [*1N939 0.003
9.0 75 A *1N935A 0.139 |*1N936A |0.069 [*1N937A | 0.027 |*1NS38A [0.0713 [*1N939A |0.007
7.5 c *1N9358, 0.184 *1N9368 0.092 |*1NS378, | 0.037 |*1N938B, |0.018 |*1N9398, |0.009
J,TX J,TX J,TX J,TX
9{;&?{: D 1N2163,A] 0.033 1N2166,A| 0.007 | 1N2169,A|0.004
p 10 E 1N2164,A| 0.086 1N2167,A|0.017 | 1N2170,A|0.009
+0.2 V) F 1N2165,A] 0.110 1N2168,A| 0.023 | 1N2171,A|0.012
75 B *1NS41 0.088 "1N942 0.044 |*1NgS43 0.018 | *1N944 0.009 |*1N945 0.004
11.7 75 A *INS41A 0.081 *1N942A | 0.090 |~1N943A | 0.036 |*1N944A |0.018 |*1NG45A |0.009
7.5 c *1N941,B, | 0.239 *1N942B | 0.120 |*1NS43B, | 0.047 [*1NS44B |0.024 |*1N945B, [0.012
J.TX J,TX JTX 4. TX
0.5 G 1N4896 0.088 1N4B97 0.048 | 1N4B98 0.019 | 1N4B99 0.010
05 A 1N4896A | 0.198 1N4897A | 0.099 | 1N4B9BA | 0.040 | 1N4BESA | 0.020
1.0 G 1N4900 0.096 1N4901 0.048 | 1N4902 0.019 | 1N4S03 0.010
1.0 A 1N4900A | 0.198 1N4901A | 0.099 | 1N4902A | 0.040 | 1N4903A | 0.020
128 2.0 G 1N4904 0.096 1N4905 0.048 | 1N4906 0.019 | 1N4907 0.010
2.0 A 1N4904A | 0.198 1N4905A | 0.099 | 1N4906A | 0.040| 1N4907A | 0.020
4.0 G 1N4908 0.096 1N4909 0.048 | 1N4310 0.019 | 1N4911 0.010
4.0 A 1N4908A | 0.198 1N4909A | 0.099 | 1N4910A | 0.040| 1N4911A | 0.020
75 G 1N4g12 0.096 1N4913 0.048 | 1N4914 0.019 | 1N4915 0.010
75 A 1N4912A | 0.198 1N4913A | 0.099 | 1IN4914A | 0.040| 1N4915A | 0.020
05 G 1N4g916 0.144 1N4917 | 0.072 | 1N4918 | 0.029
05 A 1N4916A | 0.298 1N4917A | 0.149 | 1N491BA| 0.060
1.0 G 1N4919 0.144 1N4920 | 0.072 | 1N4921 | 0.029
1.0 A 1N4919A | 0.298 1N4920A | 0.149 | 1N4821A| 0.060
2.0 G 1N4g22 0.144 1N4923 0.072 | 1N4324 0.029
1.9 2.0 A 1N4922A | 0.298 1N4923A | 0.149 | 1N4924A| 0.060
4.0 G 1N4925 0.144 1N4926 | 0.072 | 1N4927 | 0.029| 1N4928 |0.014
4.0 A 1N4925A | 0.298 1N4926A | 0.149 | 1N4927A| 0.060| 1N4928A | 0.030
75 G 1N4929 0.144 1N4930 0.072 | 1N4231 0.029 | 1N4832 0.014
7.5 A 1N4929A | 0.298 1N4930A | 0.149 | 1N4931A| 0.060| 1N4932A | 0.030
Test Tompsrature Points A Non-suffix — 2z = 15, “A* Suffix — Zz1 = 10
A -55, 0, +25, +175, +100 *Radiation Resistant Devices Available; to order,
B 0, +25, +75 specify MZ821, A or B in lieu of “1N" prefix.
c -55, 0, #25, +75, +100, +150 Not applicable to J or TX devices.
D Q, +25, +70
E -55, 0, +125, +75, +125
F -55, 0, +75, +125, +185
G +25, +75, +100




SPECIAL DEVICES (continued)

CASE 41 CASE 53 CASE 57
. .
High-Voltage Devices consist of hermetically sealed dis-
crete glass-packaged devices, properly interconnected to
yield higher voltages and encapsulated in a transfer-
molded plastic package. Includes JAN devices. All devices
encapsulated in Case 41, exceptions shown.
CASE 41 — EXCEPT AS NOTED
Reference | Test Max Voltage Change Reference| Test Max Voltage Change
Voltage |Current Vz (Volts) Average Voltage | Current Vz (Voits) Average
@ Temp e Temp.
T tures : 2 Test Temperatures % .
vz Izt Test Tempera Coeff. Device vz Iz Coeff. Device
Volts mA |-55 to +26°C+25 to 100°C| %°C Type Vaits mA [-55 to +25°C+25 10 100°C| %°C Type
6.2 7.5 0.050(1) 0.01 1N429 (2) a7 7.5 0.188 0.176 0.005 | 1N4068
0.050(1) 0.01 1N1735 0.075 0.071 0.002 INADBBA
B.4 10 0.014 (1) 0.002 [®1N1530 496 0.400 1 0.01 1N1742
0.007 0.001 |#1N1530A(2) 0.200 0.005 |[1N17424
124 7.5 0.100(1) 0.01 1N1736 51 0.204 0.191 0.005 | 1N4069
0.050 0.005 | 1N1736A 0.082 0.077 0.002 | IN4ADBIA
124 10 0.050 0.047 0.005 | 1N4057 56 0.224 0.210 0.005 | 1N4070
0.020 0.010 0.002 | 1N40OS7A 0.080 0.084 0.002 | IN4Q70A
14.6 0.058 0.055 0.005 | 1N4058 62 0.248 0.232 0.005 | 1N4O71
0.023 0.022 0.002 | 1N40OSBA 0.088 0.093 0.002 | 1IN4D71A
16.8 0.067 0.063 0.005 | 1N4D59 68 5.0 0.272 0.255 0.005 | 1N4072
0.027 0.025 0.002 | 1N4059A 0.109 0.102 0.002 | 1N40O72A
185 0.074 0.069 0.005 | 1N4060 75 0.300 0.281 0.006 | 1N4073
0.030 0.028 0.002 | 1N40G0A 0.120 0.113 0.002 | IN4073A
18.6 7.5 0.150(1) 0.01 1N1737 82 0.328 0.307 0.005 [ 1N4074
0.075 0.005 | 1IN1737A 0.131 0.123 0.062 | IN4D74A
21 10 0.084 0.079 0.005 | 1N4061 87 0.348 0.326 0.005 | 1IN4075
0.034 0.032 0.002 | 1N4DE1A 0.139 0.131 0.002 | 1IN4O75A
23 10 0.092 0.086 0.005 1N4062 91 0.364 0.341 0.008 1N4076
0.037 0.035 0.002 | 1N4D62A 0.146 0.137 0.002 | 1N4O76A
248 75 0.200(1) 0.01 1IN1738 100 0.400 0.375 0.005 1N4077
0.100 0.005 | 1N1738A 0.160 0.150 0.002 | 1IN4O77A
27 10 0.108 0.101 0.005 | 1N4063 105 2.5 0.420 0.394 0.005 | 1N4078
0.043 0.041 0.002 | 1N4063A 0.168 0.158 0.002 | 1N4D78A
30 10 0.120 0.113 0.005 | 1N4064 110 0.440 0.413 0.005 | 1N4079
0.048 0.045 0.002 [ 1N40G4A 0.176 0.165 0.002 | IN4D79A
31.0 7.5 0.250(1) 0.01 1N1739 120 0.480 0.450 0.005 | 1N40OBO
0.125 0.005 | 1N1739A 0.192 0.180 0.002 | 1N4DBOA
33 10 0.132 0.124 0.005 | 1N4065 130 0.520 0.488 0.005 | 1N&081
0.053 0.050 0.002 | 1N40E5A 0.208 0.195 0.002 | 1N40B1A
37 75 0.148 0.139 0.005 [ 1N40686 140 0.560 0.525 0.005 | 1N40B2
0.059 0.056 0.002 | 1N4066A 0.224 0.210 0.002 | 1N4082A
37.2 0.300(1) 0.01 1N1740 150 0.600 0.563 0.005 1N4083
0.150 0.005 | 1N1740A 0.240 0.225 0.002 | 1N4083A
43 0.172 0.161 0.005 | 1N4067 175 0.700 0.656 0.005 | 1N40B4
0.069 0.065 0.002 | 1N4DE7A 0.280 0.263 0.002 | 1N40OB4A
434 0.350 (1) 0.01 IN1741A 200 0.800 0.750 0.005 | 1N4085
0.175 0.005 | 1N1741A ' 0.320 0.300 0.002 | 1N4OB5A

(1) These devices are tested at the following temperatures: -55%, +25° and +100°C.

(2) Available as JAN devices.
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SPECIAL DEVICES

Precision Reference Diodes. Designed, manufactured and tested for

ultra- high stability of voltage with time and temperature change. Use of
special measurement equipment and voltage standards provide calibration
directly traceable to the National Bureau of Standards.

CASE 5

1

Temperature CERTIFIED VOLTAGE TIME STABILITY OVER 1000 HOURS OF OPERATION (Parts/Million Change)
Stability <5 PPM/1000 HR <10 PPM/1000 HR | <20 PPM/1000 HR | <40 PPM/1000 HR <100 PPM/1000 HR
Reference | Test Change Change Change Change Change
Voitage |Current OP Temp | Device N Device N Device m Device uV Device n
Volts mA |2Vz (mV)| Range®C | Type Max Type Max Type Max Type Max Type Max
6.2 5% 7.5 25 25,75,100 | MZ605 30 MZ610 60 MZ620 120 MZ640 240
8.4 = 5% 10 3.5 25,75,100 |Mmz805 a5 MZ810 90 MZ820 180 | Mz840 360
635:5%| 7.5 2.5 25 to 100 1N4895 64 1N4B93 127 1N4B9 1" 318
635+5%| 75 50 |-565t0 100 1N4BOSA 64 1N4BO3A 127 1N4B91A* | 318
6.35 + 5% 7.5 5.0 25 to 100 1N4894 64 1N4892 127 1N4B90* 318
6.35:5%| 7.5 10 -55 to 100 1N4894A 64 1N4892A 127 1N4890A" | 318
62-65| 7.5 3.0 25 to 100 1N3502 636
62-65| 7.5 6.0 25 to 100 1N3504 127 1N3503| 318 1N3501 636

*< 50 PPM time stability on these devices.

Amplifying Regulator Diodes. Designed for use in regulated

power supplies as a combination voltage reference element and
error voltage amplifier, providing temperature compensation
for excellent reference voltage stability. Available with either
PNP or NPN transistors by adding either P or N Suffix to
part number.

ELECTRICAL CHARACTERISTICS (177 = 5.0mA, Vegg =30 V)

CASE
212-01

mo

NPN

mno

PP

Vaps

Yur

Tolerance
“%

VREF
Volts

Test Temperature
oc

Device
Type

VREF
Volts

6.8

0, +25, +75

0.051
0.025
0.010
0.005

MCA1811
MCA1912
MCA1913
MCA1914

6.8 5.0

-85, 0, +25,
-55, +100

0.108
0.052
0.020
0.010

MCA1921
MCA1922
MCA1923
MCA1924

6.8 5.0

-656, 0, +25
+75,+100:+150

0.139
0.069
0.026
0.013

MCA1931
MCA1932
MCA1933
MCA1934

8.6

0, +25,+75

0.060
0.030
0.012
0.006

MCAZ2011
MCA2012
MCA2014
MCAZ2014

8.6 5.0

-55, 0, +25
+75, +100

0.124
0.062
0.024
0.012

MCA2021
MCA2022
MCA2023
MCA2024

8.6 5.0

-55,0, +25
+75,+100,+150

0.164
0.082
0.032
0.016

MCA2031
MCA2032
MCAZ2033
MCA2034

0, +25,+75

0.071
0.035
0.014
0.007

MCAZ111
MCA2112
MCAZ2113
MCAZ2114

9.5 5.0

-55, 0, +25
-75, +100

0.147
0.073
0.028
0.014

MCAZ121
MCAZ2122
MCA2123
MCA2124

9.5 5.0

-55,0, +25
+75,-100.+150

0.194
0.097
0.038
0.019

MCA2131
MCA2132
MCA2133
MCA2134

11

0, +25,+75

0.082
0.041
0.0186
0.008

MCA2211
MCA2212
MCA2213
MCA2214

5.0

-55, 0, +25

+75, +100

0.170
0.085
0.034
0.017

MCA2221
MCAZ2222
MCA2223
MCAZ2224

5.0

-55, 0, +25
+75,+100,4 150

0.225
0.112
0.044
0.022

MCA2231
MCA2232
MCA2233
MCA2234

4-81

Field—Effect Current Regulator Diodes. High

impedance diodes providing a constant current
output over a wide range of applied voltages.
For applications in instrumentation and pro-
tective circuitry.

f;fAlass

Case 51
DO-7

Reg. Current Knee Imp Limiting

Ip Zg Voltage

@vr=25V @V =60V|@ =08Ip

mA Device M2 Volts
Nom Type Max Max
0.22 1N5283 2.75 1.00
0.24 1N5284 2.35 1.00
0.27 1N5285 1.95 1.00
0.30 1N5286 1.60 1.00
0.33 1N5287 1.35 1.00
0.39 1N5288 1.00 1.05
0.43 1N5289 0.870 1.05
0.47 1N5290 0.750 1.05
0.56 1NG291 0.560 1.10
0.62 1N5292 0470 1.13
0.68 1N5293 0.400 1.15
0.75 1N5294 0.335 1.20
0.82 1N5295 0.290 1.25
0.91 1N5296 0.240 1.29
1.00 1N5297 0.205 1.35
1.10 1N5298 0.180 1.40
1.20 1N5299 0.155 1.45
1.30 1TNG300 0.135 1.50
1.40 1N5301 0.11% 1.55
1.50 1N5302 0.108 1.60
1.60 1N5303 0.092 1.65
1.80 1N5304 0.074 1ol
2.00 1N5305 0.061 1.85
2.20 1NS306 0.052 1.95
2.40 1N5307 0.044 2.00
2.70 1N5308 0.035 2.15
3.00 1N5309 0.029 2.25
3.30 1ING310 0.024 3.35
3.60 1N5311 0.020 2.50
3.90 1IN5312 0.017 2.60
4.30 1N5313 0.014 2.75
4.70 1N5314 0.012 2.90
0.5:0.3 MCL 1300 0.500 1.00
1.0:0.6 MCL1301 0.200 1.50
2.0:0.6 MCL1302 0.100 2.00
3.0£06 MCL1303 0.050 2.00
4.0t0.6 MCL1304 0.025 2.50




SPECIAL DEVICES (continued)

Low Voltage Regulators

High-conductance silicon diodes designed as stable
forward-reference sources for transistor amplifier biasing

ELECTRICAL CHARACTERISTICS

(T = 25°C unless otherwise noted).

? e Forward Leakage
and similar applications. Available in high reliability glass Reference Test Current
construction or economic plastic packaging. Voltage  |cyrrent IR@ VR Device
Min | Max | IEmA | pA Volts Type Case
063 0.71 10 10 | 5.0 | M22360 59
Surmetic
1.24 | 1.38 10 10 | 5.0 | MZ2361 51
Surmetic
1.90| 2.10 10 10 | 5.0 | MZ2362 51
058|070 | 1.0 0.1 | 4.0 |.4M.64FR10 | Glass
1.29 | 1.43 10 .4M1.36F RS
CASE 51 CASE 59 133139 | 10 .4M1.36FR2
(DO:7) 1.94| 2.14 10 .4M2.04F R5
2.00| 2.08 10 .4M2.04FR2
058|070 | 1.0 1N816
Current Limited Temperature Compensated Voltage
Reference Diodes
Voltage reference element with inherent temperature compensation and current regulation resulting in excellent
reference stability over temperature excursions and wide variations of input voltage.
Specifications in the following table are given for an input of 31 volts. Devices differ specifically in temperature
as shown in AVREF.
ZREF “VREF
VREF lin Input e @V;, =31 Volts
@ Vin @ |impedance | lin=4.0mA -55°C +25°C +100°%
Vin =31 Volts| Volits |V = 31 Volts| mg Ohms Volts Device
Min | Max |[Min | Max| Min | Max Min Max Max Type
6.08 |6.72 |12 | 75| 3.2 | a8 0.2 50 0.010 MCLTC6010
6.08 [6.72 |12 | 75| 3.2 | as 0.2 50 0.025 MCLTC6025 CASE 181-02
6.08 (672 |12 | 75| 3.2 | as 0.2 50 0.050 MCLTC6050 2
6.08 6.72 |12 | 75| 3.2 | as 0.2 50 0.100 MCLTC6100

Tuning Diode Regulator

Highly reliable temperature compensated monolithic integrated circuit voltage stabilizer designed for use in television
and FM radios that use variable capacitance diode tuners.

AVz
vz o Zz
Volts Iz Mv/°C Ohms Pp Device .
Min/Max mA Min/Max Max mwW Type /
31/35 18 -31/+1.55 25 625 MVS460 CASE 182-01
Dual Diodes

Dual diodes designed for use in low cost biasing, steering and voltage doubler applications including series, common
cathode and common anode diodes.

VieR) @ l(gR) IR @ vg VF @| IF | Cyr=0 | ty
Voits uA Volts pF ns Device

Min LA Max Volts | Min/Max mA Max Max Type Description

100 100 0.1 50 |0.67/0.82 | 10 1.5 4.0 MSD6 100 Switching

50 100 0.1 40 0.67/0.82 10 2.0 10 MSD6101 Discrimmator

70 100 0.1 50 | 0.67/1.0 10 3.0 100 MSD6102 [ Common Cathode CASE 29
70 100 0.1 50 —/1.0 10 2.0 100 MSDE 150 [ Common Cathode (TO-92)
100 100 0.2 50 |0.67/0.82 | 10 1.5 15 MSD7000 Series
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TRANSIENT SUPPRESSORS

POWER TRANSIENT SUPPRESSORS

Transient suppressors designed for applications requiring protection of voltage sensitive
electronic devices in danger of destruction by high energy voltage transients. Select from
standard factory available types or design the suppressor to meet specific needs by paralleling

cells.

For specific options, i.e., non-standard voltages, higher power capacity, and package

configurations, consult factory.

Time—{m1l
CASE 60-02 CASE 119
IR
VR Reverse Vz vz VE
Operating Voltage | Current Breakdown Voltage Clamping Voltage Forward Voltage
@ @ @
Nom Min Izt Max Iop I
Vde | V(RMS) A Volts mA Volts Amp Volts Amp | Device Type | Case
14 10 50 16 0.4 1.25 1.5 10 MPZ5-16A 119
14 10 16 0.4 1.25 MPZ5-168
28 20 32 0.2 1.25 MPZ5-32A
28 20 32 0.2 1.25 MPZ5-32B
28 20 32 0.2 1.25 MPZ5-32C
165 117 180 0.03 1.14 MPZ5-180A
165 117 180 0.03 1.14 MPZ5-1808
165 117 180 0.03 1.14 MPZ5-180C
30.5 21.5 5.0 33 1.0 47.5 32 2.0 100 M2Z5555 60-02
40.3 28.5 43.7 63.5 24 25 MZ5556
49 34.5 54 l 78.5 19 28 MZ5557
175 124 191 265 5.7 3.5 MZ5558

Power Rectifier/Power Surge Suppressor

... designed for applications requiring a low voltage rectifier with reverse avalanche char-
acteristics or for use as a reverse power transient suppressor. Developed to suppress transients
in the automotive system, this device operates in the forward mode as a standard rectifier

or reverse mode as a power zener diode and will protect expensive mobile transceivers,

radios and tape decks from over-voltage conditions.

VE
By IR Instantaneous 1{RMS)
Breakdown Voltage | Reverse Current Forward Voltage | Forward Current Device Type
@IRg = 100 mA @evg=20V @ig = 79A Max
Volts Max pA Volts Amp
32 50 1.1 94 MR2525,R

Polarity: Standard polarity is cathode to case — MR2525

A -03 oo z 2
CASE 296 Reverse polarity is anode to case and is designated by an

“R" suffix — MR2525R
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From tiny, lead-mounted, low-current rectifiers to powerful multi-cell
units with near-thousand-amp capacity; from single-phase, half-wave
devices to three-phase circuits; from conventional diode junctions to
special-purpose units for specific applications, Motorola's extensive line
of rectifiers satisfies every possible requirement for electronic equipment.
Moreover, volume production unmatched in the industry offers low-cost
selection potential,

TABLE OF CONTENTS

Page

General Purpose Rectifiers

Low and Medium Current 4-87

Single-cell rectifiers with forward current ranging from 1A to 50A and reverse voltage ratings
up to 1000 volts.

High Current 4-88

Multi-cell devices with up to 700 A/600 V off-the-shelf ratings and even greater current and
voltage capability on a custom basis.

Rectifier Bridges and Circuits

Low-to-Medium Current 4-89

A variety of packaging methods yields current ratings up to 30 A and reverse-voltage ratings
to 1000 V.

High Current 4-90

Single-phase and three-phase bridges and circuits with current ratings up to 650 A.

Special Purpose Rectifiers

Fast Recovery Devices 4-91

For circuit applications requiring switching times from 200 to 1000 nano-seconds. Current
rating up to 50 A.

Hot Carrier Devices 4-92

For high-frequency power supplies demanding switching times of less than 10 nano-seconds.
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The following index reflects the devices characterized
in this section. To locate the exact page number, see
Catalog Index(Page 7-1 ).

NDEX

1N2488B 1N5830 MR752
1N2498 1N5832 MR754
1N2508 1N5833 MR756
1N1183 BYWE0 MR800
TN1183A BYWE1 MR801
1N1184
1IN1184A BYW62 pithics
MR804

1N1186 BYWeE4 MRE06
1N1186A BYWG66 MRA810
1N1188 BYWES MR811
1N1188A MBR1520 MRS812
1N1190 MBR2520 MR814
1N1190A MBR2530 MR816
1N1191 MBR4020PF MR817
1N1192 MBR4030 MRS18
1N1194 MBR4030PF
1N1196A MDA 100 3225?
1N1198A MDA101 e
1N1199,A MDA 102 MRE24
1N1200,A MDA104 MREB26
1N1204,A MDA106 MRE30
1N1206,A MDA108 MR831
1N3208 MDA110 MRB32
1N3209 MDAS0D MR834
1N3210 MDASO1 MRB836
1N3212 MDABO2
1N3274 MDAB04 xggg?
1N3491 MDA806 MRB852
1N3492 MDA920A2Z MR854
Thaac MDAS20A4 MRase
::g;gg MDABG20AE :ggg? 1.0 3.0 6.0
1N3660 mg:gggg.’ MRS862 Case 59-04 60 70 267 194
}:gg:g MBAS32:3 mg:gg Plastic Metal Metal Plastic | Plastic
MB8T5 MDA922-4 MRE70
1N3880 MDAIRZG MR871
1N3881 MDA922-7 MRB72
1N3883 MDAS22-8 MRB74
1N3889 MDAS22-9 MR876

MDAS421 MR 1-1000
1N3890,JAN,JTX MDAS42.2 AR11200
1N3891 JANJTX

MDAS42-3 MR1-1400
1N3893,JAN,JTX
ARianaa MDAS42-5 MR 1-1600
1N3960 MDAS42-6 MR1120
boioisic MDAS70-1 MRTIZ1
1N3903 MDA970:2 MR1122 VRRM
1N3909 MDAS70-3 MR1124 Volts
1N3910,JAN,JTX MDA970-5 MR1126
1N3811,JAN,ITX MDAS80-1 MR1128 50 1N4001# 1N4719 1N4997 | MRS500 | MR750
INE9 T SAN. 1T MDA980-2 MR 1130
iNsoes MDA280-3 MR 1366
iN3BO0 MDASBO0-5 MR1376 100 1N4002%¥ | 1N4720 1N4998 | MRS501 | MR751
iacos MDAZ80-6 MR 1386

MDAZ90-1 MR 1396
Hhidgos MDA290-2

MR2000S 200 1N4Q03% | 1N4721 1N4999 | MRS02 | MR752

1N4003 MDA290-3 MR2001S
N
:N:gg; MDAZ90-5 MR20025
b e MDAS90-6 MR2004S 400 1N4004 ¥ 1N4722 1N5000 | MR504 | MR 754
blirpsy MDA1200 MR 20065

MDA 1201 MR 20085
1N4a719 MDA1202 MR2010S 600 1N4005# 1N4723 1N5001 MRS506 | MR 756
1N4720 MDA1204 MR2500
1N4721 MDAB693 MR 2500S
1N4722 MDA 1206 MR 2501 800 1N4006% 1N4724 1N5002 | MR508
1N4723 MDA3500 MR2501S
1N4724 MDA3501 MR 2502
1N4725 MDA3502 o 2 1000 1N4007F | 1N4725 | 1NB003 | MR510
1N4933 MDA3504 MR 4
1N4934 MBDASEO6 Mﬂggg“s
ANdDas xg:gg?: MR 2506 IESM 30 300 300 100 400
1N4936 b MR 25065 (Amps)
1N4937 669 MR 2508
INABOT MR250-1 MR2508S Ta @ Rated Ig 75 75 75 95 60
THiADoe MR2502 MR2510 (°c)
1N4999 MRA250-3 MR2510S
1N5000 MR250-4 MR2525 T @ Ratedilp
A NEGO3 MRA250-5 MR2525R (°c)
1N5002 MR328 MRS005 T, (Max

MR330 MReats J‘Lc' ) 175 175 175 175 175
1N5003 MR331 MR5020
1NS817 MRS500 MRS040
1N5818 MRAS501 MRA133
INS821 A it

MR504 MRA333
1N5823 MRA333B

MR506 ¥ Package Size: 0.120" Max Diameter by 0.260" Max. Length
1N5824 MR508 MRA163 . s !
1N5826 MR510 MRA1638
1N5827 MR750 MR A363
1N5829 MR751 MRA3638
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GENERAL PURPOSE RECTIFIERS

Low and Medium Current

Wide variety of low-cost devices to fit any mounting requirements.
These lines are also available with anode-to-case connection by adding “R”
suffix to the standard part number.

lg AVERAGE RECTIFIED FORWARD CURRENT (Amperes)
12 15 20 25 30 35 40 50
245 42A 42A 283-01 283-01 193-03 43 43 42A 42A 43-04
(DO-4) (DO-5) {DO-5) (DO-4) (DO-4) Low-Cost (DO-21) (DO-21) (DO-5) (DO:5) Metal
Metal Metal Metal Low-Cost Low-Cost Plastic Pressfit Metal Metal Metal
d 4 Plastic Plastic
E A
MR1120 1N3208 1N248B MR2000S | MR2500S MR2500 1N3491 1N3659 1N1183 1N1183A | MR5005
1N1199,A 1TN1191
MR1121 1N3209 1N2498 MR2001S MR2501S MR2501 1N3492 1N3660 1N1184 1N1184A MR5010
1N1200,A 1N1192
MR1122 1N3210 1N2508B MR2002A | MR2502S MR2502 1N3493 1N3661 1N1186 1N1186A MR5020
1N1202,A 1N1194
MR1124 1N3212 1N1196 MR2004S | MR2504S MR2504 1N3495 1N3663 1N1188 1N1188A MR5040
1N1204.A 1N1196A
MR1126 1N3214 1N1198A | MR2006S MR2506S MR2506 MR328 1N1190 1N1190A
1N1206A 1N3214
MR1128 MR2008S MR2508S MR2508 MR330
1N3988
MR1130 MR 20108 MR25108 MR2510 MR331
1N3990
300 250 350 400 600 400 30 400 400 800 600
150 150 150 150 150 150 130 100 140 150 150
190 175 175 175 190 190 195

a4 Request Data Sheet for Mounting Information
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High-Current Multi-Cell Rectifier Diodes

Multi-Cell construction, with matched cells, for excellent thermal
management and highest reliability. Normally available with cathode
connected to case. Add “R” suffix to type number for reverse polarity.

lo, AVERAGE RECTIFIED FORWARD CURRENT

50A 100A 450A 700A

0
Case 128 v
0|

VRRM —

(Volts) Case 100 Case 167 Case 189 Case 135 Case 136
300 MRI205FL | MR1215FL | MR1815SL |MR1245SL,FL| MR1265FL
600 MR1209FL | MR1219SL | MR1819SL |MR1249SLFL| MRI269FL
IFsm

(Amp) 800 2000 2000 8000 1200

fetpoelo 150 135 135 150 150
) 190 190 190 190 190
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RECTIFIER BRIDGES and CIRCUITS

Low -To-Medium Current

Single-phase rectifier bridges with a wide variety of packaging options.
Standard devices are made with general-purpose rectifiers, but similar
configurations can be made with special rectifier-cells (i.e., fast recovery

cells) on special order.

Ig, DC OUTPUT CURRENT (Amperes)
1.0 1.0 20 4.0 8.0 12 30 35
Case | _109(1) 131201 (11| 31201 | 117 (1) [29801(2) | 117 [29801(2) [179-01 (1) [ 17902(1) | _ 309
VRRM
Volts
50 MDA920A2 | MDA100A | MDA200 | MDA970-1| MDAS0O | MDA970-1| MDA1200 | MDA980-1 | MDAI90-1 "B"\'?v‘:ggoo
100 MDAS20A3 | MDAT01A | MDAZ201 MDAS70-2| MDABO1 | MDA970-2| MDA1201 MDAS80-2 | MDA9SS0-2 gﬂ\?‘ﬁgfo‘I
200 MDA920A4 | MDA102A | MDAZ02 | MDA970-3| MDAB02 |MDA970-3| MDA1202 | MDA980-3 | MDAS90-3 r:%ggoz
400 MDAG20A6 | MDA104A| MDA204 |MDAS70-5| MDAB04 |MDA970-5| MDA1204 | MDA980-5| MDA990-5 o
600  |MDA920A7 | MDA106A| MDA206 MDAB06 MDA1206 [ MDA980-6 | MDAS90-6 | MDAS2%8
MDA3508
800 MDA108A| MDA208 BYWSS
1000 MDA110A| MDA210 MDA3510
]
FSM 32 45 60 100 300 100 300 300 300 400
Amp
Ta@Ratedlg
c) 75 55 55 2
e 100 55 100 55 55 56
°c)
TJ(?:;"' 175 150 175 150 175 150 175 175 175 175

(1) Lead Frame Assembly
(2) Discrete Diode Assembly Utilizing Metal Cased Rectifiers
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High-Current Multi-Cell Rectifier Circuits

Multi-cell full-wave rectifier circuits and bridges with up to 650 A
current carrying capacity.

lg, AVERAGE RECTIFIER FORWARD CURRENT (Forced Convection at 1500 LFM)

300 A 600 A 650 A
Single-Phase | Single-Phase | Three-Phase | Three-Phase | Single-Phase |Single-Phase [Three-Phase Three Phase
Full-Wave | Full-Wave |FullWave | FullWave |FullWave |FullWave HFuII-Wm Full-Wave
Circuit Center Tap Bridge Center Tap Bridge Center Tap Bridge Center Tap Bridge
Waveforms M m M m
Case 154A 155A 154 155 166A 157A 156 157
a0 = gisde v
[ T e |
VRRM 1
(Volts)
300 MRA133 MRA1338 | MRA333 MRA333B | MRA163 MRA163B | MRA363 MRA3638
|
FSM 3000 3000 2000 2000 6000 6000 5000 5000
(Amps)
lo
Free Convection 75 75 75 75 125 125 150 150
(Amps)
Ta @ Rated I
(1500 FLM or 7% 3
Free Convection = a5 i 75 s 75 7%
(°c)
T (Max)
J‘oci;" 150 150 150 150 150 150 150 150
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Fast Recovery Rectifiers

... available for designs requiring a power rectifier having maximum switching times

ranging from 200 ns to 750 ns. These devices are offered in current ranges of 1.0 to 50
amperes and in voltages to 600 volts. Higher voltages are available upon request,
but a necessary trade-off against switching speeds results. Reverse polarity (anode to
case) obtained by adding an “R” suffix.

Ig. AVERAGE RECTIFIED FORWARD CURRENT (Amperes)
10 3.0 50 6.0 12 20 30 a0
Case 59-04 60 70 267-01 194 56-02 257 427
Plastic Metal Metal Plastic Plastic (DO-4) (DO-5) (DO-5)
Metal Metal Metal
/ ~
Eﬁi 4
/
VRRM
(Volts)
50 |iNa933| MAB10 | MR830 | MRB00 | MR850 | MR910 | MR820 | 1N3879 |1N3889 |1N3899 | 1N3909 [MR860 | MR870
100 [iN493a%| MRB11 | MRB31 | MRE01 | MR851 | MRO11 | MR821 | IN3880 |1N3890 [IN3900 | 1N3910, |MR861 | MR871
JAN JTX JANJTX
200 l1Nas3si| MRa12 | MRe32 | MR802 | MR852 | MR912 | MR822 | IN3881 |1N3891 |IN3901 |IN3911, |MR862 | MRE72
JAN JTX JANITX
200 [1Na936%| MRa14 | MR834 | MRB04 | MRB54 | MR914 | MR824 | 1N3883 |1N3893, |IN3903 | IN3913, |MR864 | MRB74
JANJTX JAN JTX
500 INa9375[MR816 | MR836 | MR806 | MR856 | MR916 | MR826 | MR1366|MR 1376 |MR 1386 |MR1396 |MR866 | MR876
800 MR817 MR917
7000 MRB18 MR918
‘Lfs"' ] 30 30 00 | 100 | 100 | 100 | 300 | 1s0 | 200 | 280 | 300 | 3s0 | 400
mps
TAGRated Ig| 75 75 S0° | 90° | 55
°c)
Tc@Rated g 00 | 100 00 | 100 | 100 | 100 00 | 100
(°c)
T;Max) | 150 | 180 | 150 | 180 | 175 | 175 | 175 | %0 | 150 | 150 [ 150 | 160 [ 160
(°c)
o 02 | o075 | 02 02 02 | 075 | 02 02 02 02 02 0.2 02
(us)

*Must be derated for reverse power dissipation. See Data Sheet.
$Package Size: 0.120" Max Diameter by 0.260"" Max Length.
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Hot Carrier Rectifiers

... Schottky barrier devices, ideal for use in low voltage, high frequency power supplies
and as free-wheeling diodes. These units feature very low forward voltages and switching
times estimated at less than 10 ns. They are offered in current ranges of 0.5 to 5.0
amperes and in voltages to 30. Reverse polarity (anode to case) is not available.

lg. AVERAGE RECTIFIED FORWARD CURRENT (Amperes)
0.5 1.0 3.0 30 | 50 15 | 25 40
Case 51-02 | 59-04 267 60 245 257 430-2
Glass ;| Plastic, | Plastic Metal (DO-4) (DO-5) (DO-21)
/ Metal Metal Metal
4 &
-\ S 9 ;
[N
VRRM
(Volts)
20 MBR020| 1n5817 | 1n5820{ MBR320M|1N5823 | 1n5826] MBR 1520]1n5829] MBR 2520] 1N5832] MBRA020[MBR4020PF
30 MBRO20|1N5818 | IN5821 | MBR330M|1N5824 | 1N5827|MBR12530|1N5830| MER 2530| 1N5833 | MBR4030|MBRA030PF
1 v
{ ::’:‘s, 5.0 100 500 500 500 500 800 800 800 800 800
iTc@Ratedlg 85 80 85 80 75 70 50
(°c)
Ta=75°C
PC Board 125
Mount
T i
. '-@"fg]"'d o 90 95 90 80
TJ‘L"(':‘;"' 125 125 125 125 125 125 125 125 125 125 125
QM |
e :'fo@ 050 | 055 | 050 |45@5A| 037 | 047 | o085 | 046 | o055 | 0s5| o063 | 063

*Values are for the 30 Volt units. The lower votlage parts provide lower limits.
+Must be derated for reverse power dissipation. See Data Sheet.
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High Voltage Diodes and Stacks

. . . low-current, high-voltage diodes and stacks in current ranges of 250 mA
to 1.0 ampere and in voltages from 1000 to 5000 volts.

250 mA High Voltage Diodes
Case 169-02
Plastic
VRERM
(Volts)
1000 MR 250-1
2000 MR250-2
3000 MR 250-3
4000 MR250-4
5000 MR250-5
IFsm
(Amps) A
TA @ Rated Ig
(°c) i
T, (Max)
(°c) -

Low Voltage Rectifiers

. .. for low voltage applications to suppress

reverse power transients.

1.0 Ampere Television Damper Diode
Case 59.-04
Plastic
VRRM
(Volts)
1000 MR1-1000
1200 MR 1-1200
1400 MR1-1400
1600 MR1-1600
IFsm
(Amps) 30
Ta @ Rated Ig
(°c) 75
T, (Max)
(°c) 175
ter
(us) 25
*Must be derated for reverse power
dissipation. See Data Sheet.

Solid-State Mercury Vapor Tube Replacements

Avalanche Rectifiers

Case 269-03
VRRM
(Volts)
23 MR2525
23 MR2525R
BV
(Volts) 24-32
IFsm
(Amps) 600
Tc@Rated Ig 150
{°c)
T (Max) 175
(°c)

Case G=r v INCHES
[ [DIM_MIN [ MAX
o A [10.505 | 10.625
B 2.185 2.225
C | 1.405 1.470
A[DT] 0.490 0.510
E 0.750 BSC
0.744 BSC
c 0.5569 [ 0.569
—h T | 0658 | _0.608
v L2 .= 0.562 BSC
RRM TV [ TT =480 2520
(Volts) JLe b
30,000 MDAB693
Ig(Amps) 5.0
Igsm (Amps) 400
Ta @ Rated Ig
(°c) 75
T (Max)
(°c) 175
VE@ip=20A
(Volts)
(Pulse Width 10 ms, 38
< 1% Duty Cycle)

MDASB72A, MDAS75A, Mercuty Vapor
Tube Replacements Available. Consult Factory.







and TRIGGERS

SILICON CONTROLLED RECTIFIERS (SCRs) AND
TRIACs
(0.8 to 80 Amperes; 15 to 800 Volts)

Motorola’s extensive line of thyristors consists of two generic component
categories — SCRs and Triacs. Within each of these categories are two basic packaging
divisions, plastic and metal — plastic for lowest cost and metal hermetically sealed
packages for applications requiring highest reliability. Combined, these divisions
include a large number of individual devices covering a forward-current range from
0.8 to 80 Amperes and a blocking voltage range from 15 to 800 Volts.

But the availability of devices for a wide range of current and voltage require-
ments doesn't begin to tell the whole story. For within the large selection of different
series numbers are device families with characteristics designed for specifically
designated applications. Here are some examples of preferred device families for the
more high-volume applications, and for special unique purposes.

TABLE OF CONTENTS
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The following index reflects the devices characterized in this section. To locate the exact page number, see Catalog Index(Page 7-1 ).

ND)IE )X

1N5159 2N2577 2N5061 2N6169
1N5160 2N2578 2N5062 2NB170
1N5758, A 2N2579 2N5063 2ZNB171
1N5759,A 2N2646 2N5064 2N6172
1N5760,A 2N2647 2N5164 2N6173
1ING5761,A 2N2687 IN5165 2N6174
1IN5762,.A 2N2688 2N5166 2N6236
1INS779 2N2689 2N5167 2MN6237
1N5780 2N2690 2N5168 2N6238
1N5781 2N3870 2N5169 2N6239
1N5782 2N3871 2N5170 2NB240
1INS783 2N3872 2N5171 2N6241
1IN5784 2N3873 2N5431,JAN 2N6342 A
1N5785 2N3896 2N5441 2N6343,A
1N5786 2N3897 2N5442 2N6344 A
1N5787 2N3898 2N5443 2N6345 A
1N5788 2N3899 2N5444 2N6346,A
1N5789 2N3980 2N5445 2N6347 A
1N5790 2N4167 2N5446 2N6348.A
1IN5791 2N4168 2NG567 2NE6349 A
1IN5782 2N4169 2N5568 2N6394
1N5793 2N4170 2N5569 2N6395
2N681 2Na171 2N5570 2NB6396
2N682 2N4172 2NG571 2N6397
NGBR3 2N4173 2N6572 2N6398
2NG84 2Ng 174 2N5573 2N6399
2N68S 2N4183 2N5574 2N6400
2NG686 2N4184 2NG6027 2N6401
2N687 2N4185 2N6028 2NG6402
2N688 2N4186 2NG068,A.B 2N6403
2N689 2N4187 2N6069,A,B 2N6404
2N690 2Na188 2N6070,4,B 2N6405
2N691 2N4189 2NG071,A,8 MAC10-1
2N692 2N4190 2NG6072,A.8 MAC10 2
2N1595 2N4199 JAN 2N6073,A.8B MAC10-3
2N 1596 2N4200, AN 2NGD74,A,B MAC10-4
2N1597 2N4201 JAN 2NB6075,A.B MAC10-5
2N1598 2N4202,JAN ING116 MAC106
2N1599 2N4203,JAN 2NB117 MAC10.7
2N1842 A 2N4204 JAN ING118 MAC10-8
2N1843 A 2Na212 2NG145 MAC11.1
2N1844 A 2N4213 2N6 146 MAC11.2
2N1845 A 2N4214 2N6147 MAC11.3
2N1846,A 2N4215 2N6151 MAC11-4
2N1847 A 2Na216 2N6152 MAC11.5
2N1848 A 2N4217 ING153 MAC11-6
2N1849 A 2N4218 NG54 MAC11.7
2N1850,A 2N4219 2NG155 MAC11:8
2N2322 2N44a1 2NE6156 MAC35-1
2N2323 2N4a442 2N6157 MAC35.2
2N2324 2Ngaa3 2NG6158 MAC35.-3
2N2325 2Na4as 2N6 159 MAC35.4
2N2326 2NABS1 ING160 MAC35-5
2N2327 2N4852 2NG 161 MAC35-6
2N2328 2N4853 2NG6162 MAC35.7
2N2329 2N4870 2N6163 MAC35.8
2N2573 2N4871 2NG6164 MAC35-10
2N2574 2N4948 2NG6165 MAC36-1
2N2575 2N4949 2NG6167 MAC36:2
' 2N2576 2N5060 2NB168 MAC36-3
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THYRISTOR DEVICES (continued)

MAC36-4
MAC36-5
MAC36-6
MAC36-7
MAC368
MAC36-10
MAC37-1
MAC37-2
MAC37-3
MAC374
MAC37-5
MAC37-6
MAC37-7
MAC37-8
MAC27-10
MAC28-1
MAC38 2
MAC38-3
MAC38-4
MAC38-5
MAC38 6
MAC38-7
MAC38 8
MAC38-10
MACS921
MAC92 2
MAC92 3
MAC92-4
MAC92 5
MAC92-6
MACS2A-1
MACS92A 2
MACS92A-3
MAC92A-4
MAC92A5
MAC92A 6
MAC220 2
MAC220 3
MAC220-5
MAC220-7
MAC2209
MAC221-2
MAC221-3
MAC221-5
MaAc221.7
MAC221.9
MAC40688
MAC40689
MAC40690
MACA40795
MACA0796
MAC40797
MAC40798
MAC40799
MAC40800
MAC40801
MACA688
MAC4689
MAC4690
MACS5441

MACS442
MAC5443
MAC5444
MACS5445
MAC5446
MACE400 80
MACE410-80
MACB420-80
MBS4991
MBS4992
MCRE0-5
MCR80-10
MCRE0 20
MCH80 30
MCR80-40
MCR80-50
MCRE0-60
MCR80-70
MCR80-80
MCRB1-5
MCRB1-10
MCR81-20
MCR81-30
MCR81-40
MCRB81 50
MCR81-60
MCRS81 70
MCR81-80
MCR82 5
MCR82.10
MCRBZ 20
MCR82 30
MCRB2.40
MCR82 50
MCR82 60
MCR82 70
MCRS2 80
MCRE83 5
MCRE83-10
MCR83-20
MCRE3 30
MCR83-40
MCRB3-50
MCRE3-60
MCR83-70
MCR83 80
MCR101
MCR102
MCR103
MCR104
MCR106: 1
MCR106 2
MCR106-3
MCR106-4
MCR106 5
MCR106-6
MCR106-7
MCR106-8
MCR106 9
MCR106-10
MCR107-1

MCR107-2
MCR107-3
MCR107-4
MCR107-5
MCR107-6
MCR107-7
MCR107-8
MCR115
MCR 120
MCR201
MCR220-5
MCR220-7
MCR2209
MCR2215
MCR221:7
MCR221.9
MCR406-1
MCR406-2
MCR406-3
MCR406-4
MCRA407-1
MCR407-2
MCR407-3
MCR407-4
MCRG49AP- 1
MCRG4A9AP-2
MCRE49AP 3
MCRG49AP-4
MCRE49AP-5
MCRGE49AP 6
MCREAIAP-7
MCRE49-8
MCRB49AP-8
MCRE49 2
MCRE49AP-9
MCR649-10
MCRE49AP-10
MCR729-5
MCR7296
MCR729-7
MCR7298
MCR 7299
MCR729:10
MCR846-1
MCRB846-2
MCR846-3
MCRB846-4
MCR1718-5
MCR17186
MCR17187
MCR17188
MCR1906-1
MCHR 19062
MCR1906-3
MCR 1906-4
MCR2305-1
MCR2305-2
MCR2305-3
MCR2305-4
MCR2305-5
MCR2305-6

MCR2305-8
MCR2305-10
MCR2604L-1
MCR2604L-2
MCR2604L-3
MCR2604L-4
MCR2604L-5
MCR2604L-6
MCR2604L-8
MCR2604L-10
MCR3000-1
MCR3000-2
MCR3000 3
MCR3000.4
MCR3000-5
MCR3000-6
MCR3000-7
MCR3000-8
MCR3000-9
MCR3000-10
MCR3818-1
MCR3818 3
MCR3818-5
MCR3818:7
MCR3818-10
MCR3918:1
MCR3918-3
MCR3918'5
MCR3918-7
MCR3918 10
MCR3835 1
MCR3835-2
MCR3835-5
MCR3835-7
MCR3835-8
MCR3835-9
MCR3835 10
MCR3935-1
MCR3935 2
MCR3935 5
MCR3935-7
MCR3935-8
MCR3935-9
MCR3935 10
MPT20
MPT28
MPT32

MPU 131
MPU132
MPU 133
MPUG027
MPUB028
MU10
Muzo
MU2646
MUA4891
MU4B92
MU4893
MU4894
MUS4987
MUS4988
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THYRISTOR DEVICES (continued)

THYRISTORS in PLASTIC PACKAGES

Excellent reliability and low cost make Motorola plastic-packaged thyristors the preferred
devices for high-volume, low and medium current applications. Batch-processed, high-impact
plastic provides outstanding mechanical ruggedness while oxide or glass surface passivation pro-
tects each die against impurity contamination and moisture penetration for long-term electrical

SCRks
)

stability.

4.0 AMP

ON-STATE (RMS) CURRENT

Case 29-02 Case 221-02
T0-92 Case 77-03 Case 90-05 Case 90-05 TO-220 AB
Style 10 Style 2 Style 1 Style 1 Style 1
MCR101 — == — = — =3
= - = = = MCR3000-1 =
MCR102| 2N6236 | MCR106-1 | MCR107-1 | MCR406-1 | MCR407-1 -
2N5060
— 2N6237 — - — — 2N4441 2N6394 2N6400
MCR3000-2
MCR103 MCR106-2 MCR107-2 MCR406-2 MCR407-2 — - -
2N5061
MCR104| 2N6238 | MCR106-3 | MCR107-3 | MCR406-3 | MCR407-3 | MCR3000.3| 2N6395 2N6401
VDRM 2N5062
VRRM MCR115 - = — - - -
Blocking 2N5063
Voltage MCR120| 2N6239 [ MCR106-4 | MCR107-4 | MCRA406-4 | MCR407-4 | 2N4442 2N6396 2NG402
(DC or peak) 2N5064 MCR3000-4
Volts — MCR106-5 | MCR107-5 = - MCR3000-5| MCR220-5| MCR221.5
- 2N6240 | MCR106-6 MCR107-6 — — 2N4443 2N6397 2N6403
MCR3000-6
= MCR106-7 | MCR107-7 - = MCR3000-7 | MCR220-7 | MCR221.-7
- 2N6241 | MCR106-8 | MCR107-8 = - 2N4444 2N6398 2N6404
MCR3000-8
— MCR106-9 — — - MCR3000-8 | MCR220-9 MCR221-9
MCR106-10 ~ = - MCR3000-10| 2N6399 2N6405
8| 1rsm(Amp) 6.0 25 25 25 30 20 80 100 160
2 =l igT @25°
q »| 'GT 0.2 0.2 2 2 0.2 5
O x| (mA) Max g o o i 0. 30 30 30
EE Vgr @ 25°C 0.8 0.8 1.0 1.5 8 0
3 -4 (V) Max 2 K . 0. 1 1.5 1.5 1.5
-
W g| Iy @25°C 5.0 3.0 5.0 20 3.0 5.0 40 a 4
| (mA) Max : : ' : : g A
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THYRISTOR DEVICES (continued)

TIiaCs

e

ON-STATE (RMS) CURRENT

0.45 AMP

?/ /
1L ;
Vi
Case 29-02 Case 221-02 Case 221-02
TO-92 Case 77-03 TO-220 AB Case 90-05 TO-220 AB
Style 12 Style 5 Style 2 Style 4 Style 2
— 2N6068 | 2NEO6BA | 2NG068B - MAC11-1 | MAC10-1 - -
MAC92-1 = - - — : - = —
MAC92A-1*
= 286069 | 2N6069A | 2NB069B | MAC220-2 | MAC11-2 | MACTO-2 - -
MAC221-2
MAC92-2 - = - - =
MAC92A-2*
MAC92-3 | 2N6070 | 2N6070A | 2NBD70B | MAC220.3 | MAC11:3 | MAC10:3 - =
MAC92A-3"* MAC221-3
v MAC92-4 | 2N6071 | 2860714 | 2N60718B | 2N6342 2N6154 2NB6151 2NG342A | 2NB346A
mDT‘:‘.‘g MACO2A-4° 2NB346 MAC11-4 | MAC104
OCKI
Voltage MAC92.5 | 2N6072 | 2NB072A | 2NB0O72B | MAC220-5 | MAC11-5 | MAC105 - —~
(DC or Peak) MAC92A 5" MAC221-5
Volts MAC92.6 |2N6073 | 2NGO73A | 2NG0738 | 2N6343 2NG155 2N6152 2N6343A | 2N6347A
MAC92A-6" 2N6347 MAC116 | MAC10-6
- 2NG074 | 2N6074A | 2NG6074B | MAC220-7 | MAC11-7 | MAC10-7 -
MAC221-7
- 2N6075 | 2NBO75A | 2NB0O758 | 2N6344 2N6156 2N6153 2N6344A | 2N6348A
2N6348 MAC11-8 | MAC108
_ - MAC220-9
MAC2219
- - - 2NG345 2NG345A | 2N634%9A
2N6349
IgT @ 259C (mA)

@| MT2(+).6(+) E 5.0 20 5.0 3.0 50 50 50 50 50
2Bl MT2(+)G(-) E 15° - 5.0 3.0 75% 75 —~ 75
< | MT2(-),Gl-) % 5.0 30 5.0 3.0 50 50 50 50 50
g €| MT2(-).6i+) 2 15° 10 5.0 754 75 75
5 G|verezscivig @-40°C |@ -a0°c | @-a0°C
w é MT2(+),G(+) 2 2.0 2.5 2.5 2.5 25 2.0 2.0 20 2.0
T | MT2(+),G(-) E 2.0° 2.5 2.5 2.5 2.5 2.5

5 MT2(-),G(-) 2 2.0 2.5 2.5 2.5 2.5 2.0 2.0 2.0 2.0

MT2(-),G(+) = 2.0° - 2.5 2.5 2.5# 2.5 2.5
ITsm (Amp) 6.0 30 30 30 100 100 100 120 120

*Denotes A Version
#Denotes 2N6346 thru 2N6349 and MAC221 Series only.

_
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THYRISTOR DEVICES (continued)

SCRs in METAL PACKAGES

For current handling requirements up to 80 Amperes, with up to 800-Volt blocking
potential, Motorola metal packaged SCRs combine highest reliability with the design flexibility
offered by a wide variety of package options. Pulse modulator SCRs provide pulse current
capacity to 1000 Amperes for radar and similar applications.

ON-STATE (RMS] CURRENT

0.5 AMP | 1.6 AMP 8.0 AMP 20 AMP
- & s [0
1 7 !
Sy (NS
/ 7| &
Case 22-03 Case 73-02
TO18 TO-39 Case 86 Case B7L Case 263.03| Case 310-01 Case 263-03 [Case 311-01
Style 6 Style 3 Swyle 1 Style 1 Style 1 Style 1 Swyle 1 Style 1
MCA201 = = = - ~ =
2N2167 2N4183 2N 1842
— N N4212 | MC 1 MCR3818-1 MCR3918-1 .
N2 ] 2 2 | MERT308 MCR2305-1 MCR2604L-1 | 2n1Baza
2N2687 - - - - = = - N
2N4168 2N4184 2N 1843
— 2N1595 | 2N2323| 2N4213 | MCR1906-2
MCR2306-2 MCR2604L-2 | 2N1843a | 2NS164 2N5168 -
2n2688 = - — . - = 2 _
. . 2N4169 2N4185 2N1844
2N2689 2N1596 | 2N2324 | 2N4214 | MCR1906-3
MCH2305-3 MCR2604L.3 | 2N18a4a | MCR38183 MCR3918-3 2NB167
- . 2N2325 | 2na215 = — FIBAS ~
\VJDRM 2N4170 2N4186 2:::32.&
RRM 2ZN2690 2N1597 | 2N2326| 2N4216 | MCR1906-4 H
Blocking MCR2305-4 MCR2604L-4 | 2n1846a | 2N5165 2N5169 2NG6168
Voltage = - 2n2327 | 2n4217 = - . ZN1847 B B
{DC or 2N1B47A
Peak) 2n15908 | 282328 | 2Naz18 2N4171 2Na187 2N1848
Volts 98 2 - MCR2305-5 MCR2604L-5 | 2N1B4ga | MCR3818-5 MCR3918:5 -
2N8172 2N4188 2N1849
N N2329 | 2N4219 -
201899} AN2329 | 2 MCH2305-6 | MCR2604L-6 | 2n1849a | 2N5166 2N5170 2NE1E8
; 2N1850
- 2Na173 2Na189 2N18504 | MCR3818.7 MCR3918-7 -
2N4a 74 2N4190
- - = = MCR2305-8 MCR2604L.8 - 2N5167 2NB171 2N6170
= = = MCHR2305-10 | MCR2604L-10| - MCR3818-10 | MCR3918-10 -
w
O | 'tsm (Amp) 6.0 15 15 15 15 - 100 —— = 125 - Ja0— g
- = T
qw| lgT@25°C 0.2 10 0.2 0.1 1.0 - 30— 80 - —————— >
Cr (mA} Max
@ w
56 Ver@25C 1.0 3.0 0.8 0.8 1.0 - - 15— 2.0 15—
- ¢ (V) Max
—
Wa| Iye@asc 2.0 5.0 Typ 2.0 30 5.0 - 30— - ¢+ S0 —mM8—
5 {mA) Max
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THYRISTOR DEVICES (continued)

HIGH CURRENT
SCRs in
METAL

PACKAGES

SCRs in METAL PACKAGES (continued)

ON-STATE RMS CURRENT
ON-STATE (RMS) CURRENT 80 AMP
35 AMP
g
t:}"
)
Case 287-01|Case 288.01| Case 291-01 | Case 285-01
Case 61 Style 1 Style 1 Siyle 1 Style 1
Case 54 TO41 Case 263-03 Case 310-01 Case 263-03 |Case311-01
Style 2 Style 1 Style 1 Style 1 Style 1 Style 1 - -
_ _ - - = MCRE80-5 | MCRB81-5 | MCR82-5 | MCR83-5
MCRB49AP-1 | 2N2573 2N681 MCR3835-1 MCR3935-1 - MCR80.-10 | MCR81-10 | MmCcRg2 10 | MCR83-10
= = - - - MCRB80-20 | MCR81-20 | MCR82-20 | MCR83-20
MCRG49AFP-2 |2N2574 2N682 MCR3835.2 MCR3935-2 - VDRM MCRB0-30 | Mcrs1-30 | mcre2-30 | McRs3-30
. _ , VRRM
= Blocking MCRB80-40 | MCR81-40 | MCR82-40 | MCR83-40
MCRB43AP.3 | 2N2575 2N683 2N3870 2N3896 2NE171 Voltage
(Volts) MCR80-50 | MCR81-50 | MCRAR82-50 | MCRS83-50
2NE84 = =
MCRB0-60 | MCR81.60 | MCR82.60 | MCR83-60
MCRG49AP-4 | 2N2576 2N6BS 2N3871 2N3897 2N6172
MCR80-70 | MCRB1-70 | MCRB2-70 | MCRB3-70
= - 2N686 =
MCRB0-80 | MCRB81-80 | MCRA2-80 | MCRS3-80
MCRG49AP:S | 2N2577 2NGE7 MCR3835-5 MCR3935-5
| (Amp) 1 1
MCRG49AP-6 | 2N2578 2NG88 2N3872 2N3898 2NE173 9 TSm tAme 1000 0oo uod 1000
MCR6E49AP-7 |2N2578 2NGBS MCR3835-7 MCR3935-7 | legr@2sC 70 70 70 70
v (mA) Max
y 2N3873 2N3899 - o
MCRE649AP-8 | MCRG49-8 2N690 MCR3835-8 MERIGISE 2NB17 w|VeT@25°C 3.0 3.0 3.0 3.0
= (V) Max
MCRG49AP.9 | MCRG49-9 2N691 MCR3835-9 MCR3935.9 - Q
g lp@25c
MCR648AP-10 | MCRG48-10 2NBEG2 MCA3835.10 | MCR3935-10 ~ § (mA) 70 70 70 70
T Max
280 260 200 -————— 350 —— ™ :’ tge (us) 70 70 70 70
40 40 25 - 40— < Typ
=
3.5 3s 3.0 - 16— E dv/dt
Q (V/us) 100 100 100 100
woT
20 Tvp 20 Typ 20 Typ . 50 ——— ] yp
w
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THYRISTOR DEVICES (continued)

TRIACs in METAL PACKAGES

Hermetically sealed for highest reliability in control applications to 40 Amperes and voltage
to 800 Volts. Wide variety of package options simplifies mechanical design.

ON-STATE (RMS) CURRENT

Isolated Isolated
Case 174.03 |Case 175-02 |Case 235.02 |Case 17403 Case 175-02| Case 23602 Case 174.03 Case 175-02 Case 174-03| Case 1756.02
Style 3 Style 2 Style 2 Style 3 Style 3 Style 2 Style 3 Style 3 Style 3 Style 3
= - MAC351 | MAC37-1 | MAC361 | MAC381 -
MAC352 MAC37 2 MACIE 2 MAC38 2 —_
B 2 _ - MAC353 | MAC373 | MACI63 | MAC383 -
2N5567 2N5569 MAC40799| 2N5571 2N5573 2N6145 MAC354 | MAC3I74 | MAC364 | MAC3B4 | 2N6157 2NB160
VDRM < = MAC355 | MAC375 | MAC365 | MAC3Es -
Blocking
Voltage 3
(DC or Peak) 2N5568 ANS570 MACA40800| 2N5572 2NS574 2N6146 MAC356 MAC376 MAC366 MAC3B6 2ZNB 158 2N6161
Vaolts
- MAC35-7 | MAC377 | MAC367 | MAC38-7 - -
MACA0795| MAC40796 | MAC40BO1 | MAC40797| MAC40798| 2NG147 MAC35.8 MAC378 MAC36-8 MAC388 2NB6159 2N6E2
= = - MAC35 10 | MAC37-10| MAC36 10| MAC3B 10 = -
IGT®25°C (mA)
MT2(+),Gi+) 25 25 25 50 50 50 75 75 5 75 60 60
E MT2(+),G(-) 40 a0 40 80 80 80 100 100 - 70 70
a é MT2(-),G(-] 25 25 25 s0 50 50 75 75 75 75 70 10
2 | MT2(-),G(+) a0 40 40 80 80 80 100 - 100 - 100 100
[N 4
€ E VGT825°C (V)
O q
3: MT2(+) Gl+) 25 25 25 25 25 2.5 3o 3o 30 30 2.0 20
w
S| E w260 2s 25 25 25 25 2s ao = 30 - 2.1 21
E
® MT2(-),G(-) 25 25 25 2s 25 25 3o 3.0 30 30 21 21
‘ MT2(-),Gi+) 25 25 25 25 25 25 3.0 - 3.0 - 25 285
ITsm (Amp) 100 100 100 100 100 100 225 225 225 225 250 250
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THYRISTOR DEVICES (continued)

PULSE MIODULATOR
SCRs

These devices are especially designed for pulse modu-
lator applications in radar and similar equipment.

TRIACS IN METAL PACKAGES (continued)

\

/

_/

ON-STATE (RMS) CURRENT
ON-STATE PULSE CURRENT
100 AMP 1000 AMP
,@ Fr d@r fo
& ’-
Case 63-03
Style 1 Case 263-03
Isolated Isolated TO-64 Style 1
Case 311-01| Case 31001 Case 263-03 Case 311-01
Style 1 Style 1 Style 1 Style 1 MCRB846-1
- = = MCR846-2 -
MCR846-3
- MCR846 4
E VDRM ;:ZIESJAN MCR729.5 MCR1718:5
2NE163 2N5441 2NGdaa4a MAC40688 VHRM SNA200
MACS441 MACS5444 MACA4688 Blocking MCR729-6 MCR1718:6
2N4200JAN
Voltage e
_ (Volts) 2N 420 MCR729-7 MCR1718-7
2N4201JAN
N4
2NB 164 2N5442 2N5445 MACA40689 & 4222 N MCR729-8 MCR1718-8
MACS442 MACS5445 MAC4689 2N4202JA
2Na203 MCR729-9
£ 2N4203JAN
el e
2N6165 2N5443 2N5446 MACA0690 A
MACS443 MAC5446 MACA4690
IgT@25°C 50 50 50
W Maced
MAC640080 | MACE410-80 AC6420 B0 @ TinA) Max
=
2 ;
o Vgr @25°C 1.5 15 1.5
80 70 70 70 E (V) Max
Q
70 70 70 70 é Iy @25°C
70 70 70 70 < (mA) Min Typ* 3.0 25 15*
I
100 100 100 100 9
< gt (us) 0.4° 05" -
Q Max Typ* 0.4t
e«
. E totf (us) 20 5* 20*
20 =0 20 20 % MaxTyp‘ 1541
21 20 20 20 @ dvidt
2.1 20 20 20 (V/us) 250 50 100"
Max Typ*
25 25 25 25 yp
t Applies to MCR729 Series only.
250 300.2N5447 Ser | 300.2N5444 5 |300-MACTA068 Ser
200-MAC Ser 200MAC S 200-Rast
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THYRISTOR DEVICES (continued)

TRIGGER DEVICES

Trigger devices come under a variety of differ-
ent classifications, with somewhat differing

&

characteristics —

wT Unijunction Transistors
Unidirectional Switches
Bidirectional Switches
Bilateral Triggers
4-Layer Diodes

PUT

the principal function of all of these is to act as

trigger devices for SCR and Triac circuits.

requirement,

The variety of different trigger devices

(D #

Motorola makes them all, and with sufficient
breadth of specifications to meet any circuit

SUS all others. Hence, trigger selection is often very

formed specific preferences.

B
~
b
<
m
s}

UNIJUNCTION TRANSISTORS — UJT UNIJUNCTION TRANSISTORS — (UJT)

available complicates device selection. No specific
type of trigger has a clear-cut advantage over

subjective, based on the designer’s experience and
familiarity. Nevertheless, some basic comparisons
can be drawn that might simplify the job of
trigger selection for designers who have not already

lp [leBzo | v
Package Device Type | Min | Max |uAMax | uA Max | mA Min

Highly stable devices for general-purpose MU10 050|085 | so0 1 s

trigger applications and as pulse generators Plastic 2MN4870 0.56 | 0.75 5.0 1.0 20

. L = Case 29-02 2N4871 070|085 | 5.0 1.0 40

{oscull_ators) a_nd timing circuits. Useful at - muzess | oss lars| &5 Vo &

frequencies ranging (generally) from 1 Hz to : MU4891 055|082 | s0 0.01 20
Hz. H inl I 2 W MuU4g9z 0.51 | 0.69 20
™ Avaulablg in low cc_ast plastic package 4 Kiiagas o8 laazll 2.0
(TO-92) and in hermetically sealed metal MU4894 074|086 | 10

package (Case 22A). Me1al MU 20 056 |o8s | 2o 02 10

Case 2ZA-01 2N2646 0.56 | .75 50 12 4.0

2N2647 0.68 | 0.82 2.0 0.2 B8O

o 2N3980 o068 (082 | 20 0.01 10

A 2N4851 056 | 0.75 2.0 01 2.0

4 2Nag52 070)|085| 20 01 4.0

7 2N4853 070|085 | o4 0.05 6.0

2N4948* 055|082 | 20 0.01 2.0

2N4949" 074|086 | 1.0 0.01 2.0

2N5431* | 072|080 04 0.01 2.0

®Also available as JAN and JANT X devices
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THYRISTOR DEVICES (continued)

TRIGGER DEVICES

(Continued)

PROGRAMMABLE UNIJUNCTION TRANSISTORS — (PUT)

Ip I
Rg=[Rg= |lgao | Rg= | Rg=
10 k{Y1.0MQ2 | @40V | 10k 1.0M0
Package Device Type| uA Max nAMax | uA Min | pAMax
Plastic 2NB6027 5.0 20 10 70 50
Case 29-02 2N5028 1.0 | 015 25 25
TO-92 MPUB027 5.0 2.0 70 50
MPUE028 1.0 | 0.15 25 25
MPU131 50 | 2.0 5.0 70 50
MPU132 20 0.3 5.0 50 50
MPU133 1.0 | 0.15 5.0 50 25
Metat 2N6116* 50 | 2.0 5.0 70 50
Case 2203 = 2NB117°* 2.0 0.3 5.0 50 50
TO-18 2N6118* 1.0 | 0.15 5.0 50 25
*Also available as JAN and JANT X devices
Vs
Volts Is IH
Package Device Type Nom* pAMax | mA Max
Min_[ Max
BILATERAL TRIGGERS — (DIACs)
1N5758/MPT20 20: 40" 100
1N5759 24 < 4.0° 100
1N5760/MPT28 28+ 4.0° 100
1NS761/MPT32 32-40" 100
Plastic 1N5762 36+ 4.0° 100
Case 182-02 1N5758A 20+ 2.0° 25
TO-92 1NS789A 24 +2.0* 25
1NS760A 2B = 20" 25
1N5761A 32 +2.0° 25
1NET62A 36 + 2.0° 25
SILICON BIDIRECTIONAL SWITCH — (SBS)
Plastic
Case 29-02 M
TO-92 BS4991 6.0 10 500 1.5
MBS4892 7.5 9.0 120 0.5
4-LAYER DIODES (Ig = 150 mAdc Max)
1N5159 9.0 11 50 20
Glass 1NS160 10 12
Case 51 1N5779 1 13
DO-7 1NS780 12 14
Glass 1N5781 13 15
1N5782 8.0 10 100 50
1N5783 9.0 11
1NG784 10 12
1N5785 1 13
1N5786 12 14
IN5787 13 15 Y
1N5788 8.0 10 20
1N5789 9.0 11
1N5790 10 12
1NS791 11 13
1N5792 12 14
1N5793 13 15 J \
SILICON UNIDIRECTIONAL SWITCH — (SUS)
PC:,::ZQ ” % MUS4987 6.0 10 500 1.5
: = MUS498 7.5 g, 150 0.5
TO-92 g "
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PROGRAMMABLE UNIJUNCTION
TRANSISTORS — PUT

Similar to UJTs, except that Iy, |p and
intrinsic standoff voltage are programmable
(adjustable) by means of external voltage
divider. This stabilizes circuit performance
for variations in device parameters. General
operating frequency range is from 0.01 Hz
to 10 kHz, making them suitable for long-
duration timer circuits. Two-package avail-
ability provides cost option.

BILATERAL TRIGGERS — DIACs

Specifically designed as low-cost bidirectional
triggers in line-operated Triac control circuits
such as light dimmers, motor controls and
temperature controls.

SILICON BIDIRECTIONAL
SWITCH — SBS

Applications similar to Diac, but has gate
electrode that permits synchronization.

4-LAYER DIODES

Small, axial-lead devices with stable, repeatable
characteristics required for critical SCR trigger
and pulse generator applications.

SILICON UNIDIRECTIONAL
SWITCH —SUS

Similar to 4-Layer Diodes, but has gate
electrode that permits synchronization.
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Optoelectronic devices are designed for use in computer, industrial and consumer
equipment. Motorola’s standard line of optoelectronic products include optical
couplers, light emitters and light detectors. Compactness, reliability and compati-
bility with integrated circuits keynote light-emitting diode advantages — as well as
perfect spectral matching in infrared (IR) units to silicon detectors. They emit
infrared or visible light when forward biased. Motorola offers a variety of red and
infrared, fast switching types for flexibility in package, performance and price.

TABLE OF CONTENTS

OPTICAL COUPLERS/ISOLATORS

Transistor Output
Popular form of isolator that offers moderate speed (approximately 300 kHz),

SENSItiVity aNd BCONOMY . . . . o ittt it e i i e e e et e

Darlington Output
Designed for use when high transfer ratios and increased output current capability are
required. The speed, approximately 30 kHz, is slower than the transistor type but the

transfer ratio can be as much as twenty times as high as the single transistor type. . ......

High-Speed Logic Coupler
Gallium Arsenide LED optically coupled to a high-speed integrated detector

intended for use as a digital inverter. . ................ e e B,

LIGHT-EMITTING DIODES

Light-Emitting Diodes
Wide variety of styles accommodate differing needs in color, viewing angle, package

size, light-sensitivity and off-oncontrast. . ... .. ...

Infrared-Emitting Diodes
Gallium Arsenide devices emitting in the 900 nM (9000 R) region. This wavelength

is matched to the peak sensitivity of silicondetectors . . . ................. e §

SILICON PHOTO DETECTORS

Phototransistors
One of the most popular detectors offers moderate sensitivity and medium speed

(approximately 2.0 usresponse time). . . .. ..o i wsmgmm 5 6 3

Photodiodes
Ideal for detection systems where response times on the order of 1.0 ns are
required. Although output levels are low, they can easily be amplified to pro-

vide working signal levels. . . . .. .. it e

Darlington
These devices provide a higher degree of sensitivity for those areas that demand

the extreme in this parameter. . . . . N S L L L




OPTOELECTRONICS (Continued)

The following index reflects the devices characterized in this section. To locate the exact page number, see Catalog Index(Page 7-1 ).

DEVICE INDEX

1N5909 4N38A
1N5910 MLEDS0
1N5911 MLEDS5
1N5912 MLEDS0
2N5777 MLEDSO0
2N5778 MLED92
2N5779 MLED440
2N5780 MLED445
4AN25 MLEDS00
4N25A MLEDS00
4N26 MLEDS640
4aN27 MLED655
an28 MLED660
4N29 MLEDS00
ANZ9A MLEDS10
4N30 MLEDS30
4N31 MOC119
4N32 MOC1005
AN32A MOC1006
4N33 MOC3000
4N35 MOC3001
4N36 MOC3002
4N37 MOC3003
4anN38 MOC5000

MOC5001
MOCB030
MOCBO50
MRD14B
MRD120
MRD121
MRD150
MRD300
MRD310
MRD360
MRD370
MRD450
MRDS500
MRD510
MRD601
MRD602
MRD603
MRD604
MRDB10
MRD3050
MRD3051
MRD3055
MRD3056

OPTICAL COUPLERS/ISOLATORS

Couplers are designed to provide isolation protection from high-voltage transients,
surge voltage or low level noise that would otherwise damage the input or
generate erroneous information. They allow interfacing systems of different logic
levels, different grounds, etc., that would otherwise be incompatible. Motorola
offers a variety of standard isolation voltages from transients protection of 500 to
5000 Volts minimum.

Motorola also offers a wide array of standard devices that have a wide range of

specifications (including the first series of DIP transistors and darlington couplers CASEAT2048
to achieve JEDEC registration: transistors — 4N25 thru 4N28/darlingtons — 4N 29
thru 4N33). Actus)
Size
The Transistor Coupler is probably the DC Current
most popular form of isolator since it Isolation® | Transfer Collector Output
offers moderate speed (approximately Voltage Ratio BVcEQ Current
300 kHz), sensitivity and economy. In Device Volts % Volts @I =10 mA
addition, the collector-base junction can Type Min Min Min Typ mA
be used as a photo diode to achieve aN28 500 10 30 2.0
higher speeds. The output in the diode aN26 1500 20 30 a5
mode is lower, requiring amplification '
for more usable output levels. 4N21? 16500 il 30 2.0
4N38 1500 20 80 35
4N37 1500 100 30 2.0
For High Speed, Moderate Efficiency
4N36 2500 100 30 2.0
? 4N25 2500 20 30 3.5
o 4N25A " 2500 20 30 3.5
4AN3BA"" 2500 20 80 3.5
—z Transistor 4N35 3550 100 30 2.0
Output MOC1005 5000 20 30 5.0
6 MOC1006 5000 10 30 3.0
*AC peak voltage — one full sine wave 60 Hz.
L **Underwriter Laboratory Recognition
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OPTOELECTRONICS (Continued)

f

—

The Darlington Transistor Coupler is used DC Current
when high transfer ratios and increased Isolation*® Transfer Collector Output
output current capability are needed. The Voltage Ratio BVgED Current
speed, approximately 30 kHz, is slower Device Volts % Volts @l =10 mA
than the transistor type but the transfer Type Min Min Min Typ mA
rqtio can be as.much as twenty times as AN30 1500 100 30
high as the singie transistor type. (MOC1200)
4N31 1500 50 30 10
4N33 1500 500 30 60
For High Efficiency, Moderate Speed MOC119 1500 300 30 45
? MOC8030 1500 300 80 as
MOC8050 1500 500 80 60
4N29 2500 100 30 30
O AN29A*" 2500 100 30 30
—7 Darlington 4N32 2500 500 30 60
Qutput aN32A°" 2500 500 30 60
o
*AC peak voltage — one full sine wave 60 Hz.
6 é **Underwriter Laboratory Recognition.
Complex Functions
As the areas of apphcauon for couplers Isolation Switching Times Off Output
grow, more cqmphcatled output functions Voltage T toff et
will be required. Higher speeds, lower Device Volts e Vo wA
drive, more current output c}ev1ces are al- Type Min Typ Typ Max
ready beginning to make their appearance -
on the marketplace. (Motorola now offers Hi-Speed
a high-speed function and is developing a MOCS5001 500 300 650 100
new TRIAC Driver/Bilateral Swtich func- MOC5000 1500 250 400 100
tnorjl. These new fufl:c“gr"f' will c(;fier the Output Saturation
deslgqerfeven mtore d‘:x.' tity:anc eppor- LED Trigger Current Current
tunities for creative design. Triac Driver/ IE(TH) (cat)
(o] Bilateral Switch Typ mA Typ mA
MOC3000 5000 5.0 80
MOC3001 5000 5.0 45
\ Leod E°‘“F’"’: MOC3002 5000 5.0 80
~zw| TUnCHen Lo MOC3003 5000 5.0 a5
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OPTOELECTRONICS (Continued)

VISIBLE LIGHT-EMITTING DIODES

90° i N
Motorola visible emitters are available for use in panel and circuit condition indi-
cators, light modulators, and film annotation.
\ Peak Emission Wavelength = 660 nm (Typ)
B (Except as noted)

Forward Voltage @ 20 mA =1.6 V (Typ)

Viewing Angle — Angle at which intensity is 50% of maximum on axis intensity.

S £ Mounti
Viewing Instantaneous Axial ng
Device Type Angle Luminous Intensity Circuit
Package (Lens Type) a Typ med Panel Board
1N59211 (Note 1,2,3) -
(Formerly MLED750) a0 0.3 @25 mA x
(Diffusing Green)
ﬂ 1N5912 (Note 1,2,4) )
Actual Size (Formerly MLEDS850) ao’ 0.3 @25 mA X
Case 279-01 Plastic {Visible Yellow)
MLEDB00 R
/[_)/ . (Clear Red) 30 3.0 @ 20 mA x x
Case 171(2) Piastic Actual Size
MLEDS50 R
® (Clear) 70 1.0 @ 20 mA X x
Actual Size MITED§5 o
Case 234-02 Plastic (Diffusing Red) 100 0.6 @20 mA x x
MLEDG40
(Milky White) a0’ 2.0 @20 mA x
0 MLED&55 )
5 ﬂ (Diffusing Red) 90° 2.0 @20 mA x
/ General Purpose
- Actual Size
Case 279-01 Plastic MLED660
(Diffusing Red) 90’ 1.5 @ 20 mA x
High Current
MLEDA440
(Visible Red) 90° 0.3 @20 mA %
: MLED445
(Clear) 40° 0.8 @20 mA x
/4 Actual Size
/7 ‘ 1N5909
J// Case 292-01 Plastic (Formerly MLEDA455) 75° 1.2 @ 20 mA x
(Diffusing Red)
) 1N5910 .
0 : {Formerly MLED650) 140° 0.8 @20 mA X
7 (Diffusing Red)
/Case 279-01 Plastic Actual Size Wide Viewing
MLED500 )
. (Diffusing Red) 110° 0.3 @20 mA x
Case 29-02 Plastic ActuakSize

Notes:

1.
2.
3.
4.

Indicates JEDEC Registered Data

Forward Voltage @ 25 mA = 2.1 mA (Typ)
Peak Emission Wavelength = 560 nm (Typ)
Peak Emission Wavelength = 575 nm (Typ)
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OPTOELECTRONICS (Continued)

INFRARED-EMITTING DIODES ™
Infrared (900 nm) gallium arsenide emitters are available from Motorola for use in l

light modulators, shaft or position encoders, pu nched card and tape readers,
optical switching and logic circuits. They are spectrally matched for use with sili-
con detectors.

Peak Emission Wavelength = 900 nm (Typ)

Forward Voltage @ 50 mA = 1.2 (Typ) Emission Angle — Angle at which |z emission

is 50% of maximum intensity.

Emission Instantaneous Moperting
Angle Power Output Circuit
Package Device Type a Typ kW Panel Board
=, MLED910 30° 150 @ 50 mA x
m Actual Size
Case 81A-01 Metal *®
‘ MLED930 30° 650 @ 100 mA x
¥ Actual Size
Case 209-01 Metal .
MLEDS00 30° 550 @ 50 mA x x
% Actual Size
Case 171 (2) Plastic .
MLEDS60 65; 550 @ 50 mA x x
Actual Size MLED90 65 350 @ 50 mA x x
Case 234-02 ——
Clear Plastic
MLED92 110° 650 @ 100 mA x x
Actual Size
Case 29-02 .
Plastic
A variety of silicon photodetectors are available for a wide range of light
detecting applications. Devices are available in packages offering choices of
viewing angle and size in either low cost, economical, plastic cases or rugged,
hermetic, metal cans. Advantages over phototubes are high sensitivity, good
temperature stability, and proven silicon reliability. Applications include card and
tape readers, pattern and character recognition, shaft encoders, position sensors,
counters, and others. Maximum sensitivity occurs at approximately 800 nm.
Phototransistors are used where moderate sensitivity and medium speed (2.0 us) are required.
Light Current BVceo Dark Current
Type @ H Volts @ Vee
Package Number Typ mA mW/cm? Min nA Max Volts
Actual Size MRDB810 4.0 5.0 35 50 20
Case 210-01 Metal .
MRDE04 8.5 20 50 25 30
=5 Actual Size MRD603 6.0 20 50 25 30
aﬁrj" # MRD602 3.5 20 50 25 30
Case 81A-01 Metal MRDE01 1.5 20 50 25 30
MRD310 2.5 5.0 50 25 20
Acvual Size MRD300 7.5 5.0 50 25 20
Case 82-01 Metal .
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OPTOELECTRONICS (Continued)

Phototransistors (continued)

Light Current BVeeo Dark Current
Type @ H Volts @ Vee
Package Number Typ mA mW/cm?2 Min nA Max Volts
MRD3054 1.2 5.0 30 100 20
MRD3056 2.5 5.0 30 100 20
Actual Size MRD3055 1.8 5.0 30 100 20
MRD32051 0.2 5.0 30 100 20
.‘ MRD3050 0.2 5.0 30 100 20
Case 82-01 Metal MRD3052 0.25 5.0 30 100 20
MRD3053 0.5 5.0 30 100 20
. MRD120 0.7 1.0 40 100 20
I) AE] Sex MRD121 0.25 1.0 a0 100 20
77
/4
Case 279-01 Plastic
MRD150 0.45 5.0 40 100 20
Actual Size
+
Case 173 Clear Plastic
MRDA450 4.0 5.0 40 100 20
= > Actual Size
‘/!_}/Case 171:01 Plastic _ gy
Photodiodes are used where high speed is required (1.0 ns).
Light Current BVR
Type @ H Volts Dark Current
Package Number Typ HA mW/em?2 Min nAMax @ Volts
Aibl Sis MRD500 9.0 5.0 100 2.0 20
Case 209-01 Metal .
Convex Lens
Actual Size MRD510 2.0 5.0 100 2.0 20
Case 210-01 Meztal .
Flat Lens
Photodarlingtons are used where maximum sensitivity is required with typical rise and fall times of 50 us.
g M
Light Current BVceo
Type @ $or Volts Dark Current
Package Number Typ mA mW/em? Min nAMax @ Volts
_ MRD360 20 0.5 40 100 10
Actidl Siag MRD370 10 0.5 40 100 10
Case 82-01 Metal .
2N5780 8.0 2.0 40 100 12
2N5779 8.0 2.0 25 100 12
Actual Size 2N5778 4.0 2.0 40 100 12
. 2N5777 4.0 2.0 25 100 12
Case 29-01 Plastic MRD148 2.0 2.0 12 100 12
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Motorola has made available to the hybrid circuit manu-
facturer, in chip form, virtually all of the thousands of
discrete and integrated circuit devices in its standard product
catalog. For more detailed information on these chips,
including testing, visual inspection, packaging, size, geometry,
and metallization, contact your nearest Motorola represen-
tative or distributor.
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DEVICES FOR
Vi A

APPLICATIONS

The following tables list devices that appear in QPL-19500

(Qualified Products List) as of 16 September 1975 and are

avail-

able in the JAN, JANTX, and JANTXV versions as specified.
Check with your local Motorola sales office or franchised distributor

for current gualification status and availability.

SILICON ZENER DIODES 5% SERIES

MIL-S-19500/127
1N746A JAN JTX JTXV thru IN759A JAN JTX JTXV

MIL-S-19500/117
1N962B JANJTX JTXV thru TN992B JAN JTX JTXV

*MIL-S-19500/114

1N2804B JAN JTX thru 1N2811B JANJTX
1N2813B JAN JTX

1N2814B JAN JTX

1N2816B JAN,JTX

1N2818B JAN JTX thru 1N2820B JAN JTX
1N28228 JAN JTX thru TN2827B JAN,JTX
1N2829B JAN JTX

1N2831B JAN, JTX thru 1N2838B JAN JTX
1N2840B JAN JTX thru 1N2846 JAN JTX

*MIL-S-19500/124
1N2970B JAN JTX thru 1N2977B JAN, JTX
1N2979B JAN,JTX
1N2980B JAN JTX
1N2982B JAN JTX
1N2984B JAN JTX thru TN2986B JAN,JTX
1N2988B JAN JTX thru TN2993B JAN JTX
1N2995B JAN JTX
1N2997B JAN JTX
1N2999B JAN JTX thru TN3005B JAN JTX
1N30078 JAN JTX thru TN3009B JAN JTX
1N3011B JANJTX
1N3012B JAN JTX
1N3014B JAN JTX
1N3015B JAN JTX

MIL-S-19500/115
1N30168 JAN JTX JTXV thru TN3051B JAN JTX,JTXV

1N. . .Device Numbers
ASSEMBLIES
DIODES
Reference
Zener
Current Regulator
Voltage Regulator

RECTIFIERS

SILICON ZENER DIODES +5% SERIES (continued)

*MIL-S-19500/358

1N33058 JAN,JTX thru 1N33128 JAN JTX
1N33148 JAN JTX
1N33158 JAN,JTX
1N3317B JAN JTX
1N3319B JAN JTX thru 1N3321B JANJTX
1N3323B JAN JTX thru 1N3328B JAN JTX
1N3330B JAN JTX
1N33328 JAN JTX
1N3334B JAN JTX thru TN33408 JAN JTX
1N33428 JAN,JTX thru 1N33448 JAN JTX
1N3346B JAN,JTX
1N33478 JAN JTX
1N33498 JAN JTX
1N3350B JAN JTX
MIL-5-19500/115

1N3821A JANJTX,JTXV thru 1N3828A JAN JTX,JTXV
**MIL-S-19500/272
1N3993A JAN JTX thru TN4000A JAN JTX
MIL-S-19500/435
1N4099 JAN,JTX,JTXV thru TN4135 JAN JTX,JTXV
MIL-S-19500/127
1N4370A JAN JTX JTXV thru 1N4372A JANJTX JTXV
*MIL-S-19500/358
1N4549B JAN JTX thru 1N4554B JAN JTX
MIL-S-19500/435
1N4614 JAN,JTX JTXV thru 1N4627 JAN JTX JTXV
MIL-S-19500/73
1N45578 RB,JAN,JTX thru TN4562B JAN JTX

VOLTAGE REGULATORS

MIL-S-19500/437
1N5519B JAN JANTX thru 1N55458 JAN JANTX




CURRENT REGULATORS

1IN. .. DEVICE NUMBERS (continued)

MIL-S-19500/463

1N5285 JAN JTX, JTXV
1N5286 JAN JTX JTXV
1N5287 JAN JTX JTXV
1N5288 JAN JTX JTXV
1N5289 JAN JTX. JTXV

1N5290 JANJTX JTXV
TN5291 JANJTX, JTXV
1N5292 JAN JTX JTXV
1N5293 JANJTX JTXV
1N5294 JAN JTX JTXV

1N5295 JAN JTX JTXV
1N5296 JANJTX JTXV
1N5297 JANJTX JTXV
1N5298 JANJTXJTXV
TN5299 JAN JTX JTXV

1N5300 JAN JTX JTXV
1N5301 JAN JTX, JTXV
1N5302 JANJTX JTXV
1N5303 JANJTX JTXV
1NG304 JAN JTX JTXV

1N5305 JANJTX, JTXV
1N5306 JAN JTX JTXV
1N5307 JAN JTX JTXV
1N5308 JAN,JTX JTXV
1N5309 JAN,JTX,JTXV

1NS310 JAN,JTX,JTXV
1IN5311 JANJTX,JTXV
1N5312 JAN,JTX, JTXV
1N5313 JAN,JTX JTXV
1N5314 JAN,JTX JTXV

DIODE ASSEMBLIES

MIL-S-19500

IN1530A JAN . . . .. . ..
INT1742A JAN . . . . . ..

DEVICES FOR MILITARY APPLICATIONS (continued)

TC REFERENCE DIODES

MIL-S-19500
TNA2DJAN @ . i w v s e snnsmme sy /299
IN821 JANJTXJTXV ... ... . ... .. /159
INB23 JANJTXJTXV ... ... ... .. /159
INB25 JANJTXJTXV .. ... ... /159
INB27 JANJTXJTXV .. .. ... ... /159
INB2O JANJTXJTXV . ... .. .. .. /159
1N935B JANJTX JTXV, . . . ... ... ... /156
ING37B JANJTXJTXV. . .. ... ... .. .. /156
1NG38B JANJTX JTXV. . .. ... ... .... /156
TN939B JANJTX JTXV. . .. .. .. ... ... /156
INSQIBJANJITX. . . voco vovomsas s eaince 1157
INSA3B JANJITX. . . .. ... .. .. ......[N"57
TNG44B JANJITX. © . . oo o v i v i e i i /157
TNOAEB JANJTX. © .« v v v on v v s 157
IN3154 JANJTX. . . . .. .. o it /158
INBISS JANJTX. . .. . ... .. .. ... /158
IN31B6 JANJTX. . . . . . ... .. ... ... /158
TN3157JANJTX. . .. .. oo oo /158
1N4565A JAN JTX JTXV thru. . .. . .. . 1452

1N4574A JAN JTX JTXV

RECTIFIERS

MIL-S-19500/304

1N3B30 JANJTX, JTXV
1N3830R JANJTX JTXV
1N3891 JAN,JTX, JTXV
TN3891R JAN JTX, JTXV
1N3893 JAN,JTX,JTXV
TN3893R JAN JTX JTXV

MIL-S-19500/308

1N3910R JAN JTX
1N3811R JAN JTX
1N3912R JAN JTX
TN3913R JAN,JTX




DEVICES FOR MILITARY APPLICATIONS (continued)

2N. . . Device Numbers
TRANSISTORS
Field Effect, High Frequency,
Multiple Device, Power, RF Power,
Switching and Unijunction
THYRISTORS

The following tables list devices that appear in QPL-19500 (Qualified Products
List) as of 16 September 1975 and are available in the JAN, JANTX, and JANTXV
versions as specified. Check with your local Motorola sales office or franchised
distributor for current qualification status and availability.

SWITCHING AND HIGH FREQUENCY TRANSISTORS

MIL-S-19500

NA9G JAN . <« s s e e v e 6 onoa EsEe & 5 172 2N3250A JANJTXJTXV .. .. ... ... .. 1323
2N499A JAN . . . . . L i i e e e 172 ZN3251A JANJTXJITXV .. .. ... ... .. 1323
NBOZA-JAN -~ v v i iv e e s mnees & s /112 ZNB2E3 JAN . i ivvivis v s e s e e s E e e 1347
2ZNBO2B JAN . . . . .. e /112 INFIEISTAN: & uwwmers v a0 v v 6 @ 5 e /347
2ZNT7O03JAN . . . . . . e /153 INBARA JAN = v own i 55 snsnis 55 S e iy 73 1347
ZNTOBJAN . v s vviv s s s s s s w5 womw e oo /86 ZNIAAQS IAN . = oocop o v n e s a e B e e a /347
INTOE JAN & o e e e e /120 ZNIFAD-JAN < i v v 55 55 5 s e asms 6 5 v 8 /338
INTFOBJANITH oo voocv v w s iterar v it a0 s /312 2N3467 JANJTXJTXV. . . . ... . ... .. /348
INTIEA JANITEITEVY covoncrmmnrs - /181 2N3468 JANJTX JTXV. . .. ... . .. .. .. /348
INGBOAJANITY ;v sssmumevss /283 2N3485A JANJTX . . . . .. .. v v et 1392
ZNO14 JANJTX . . . . o o it e e e e 1373 2N3486A JANJTX . . .. .. ... ... /392
ZND16 JAN . . . e e e e e 1271 2N3498 JAN JTX JTXV. . . . . . ..o o .. /366
INO2OJANJTX o v oo vt e e e e e e /253 2N3499 JANJTXJTXV. . .. ... ..o .. /366
INGFOIANATR o o5 v 8o 0 % 6 s o & w5 s /2563 2N3500 JANJTX JTXV. . .. oo e L /366
INOG2JAN . s v v s s o wemameass e /258 2N3501T JANJTXJTXV. . .. .. ... .. .. /366
ZNIBA JAN . . . . .. e e e e /258 2N3506 JANJTX JTXV. . . . .. .. .. .... /349
INT132JAN . . e e e e e e e e 1177 2N3507 JANJTX JTXV. . . .. ... .. . ... /349
ZN1613 JANJTXJTXV. . ..o o . /181 2N3634 JANJTXJTXV. . ..o v oo oot 1357
2N2218JANJTX JTXV. . . . .. . o o v oo v 1251 N335 JANJITXJTXV. . . i v viiee v v s /1357
IN2218A JANJTXJTXV .. .. ... ... .. /251 2N3636 JANJTX JTXV. ... .. ........ /357
IN2219JANJTXITXV. . . o v oo e i e e et /251 2N3637 JANJTX JTXV. . . . . . .. ..., . /357
2N2219A JANJTXJTXV .. .. .. . ... .. 1251 2N3743 JANJTXUTXV. . . . oo oo e ot v /397
2N2221 JANJTXJTXV . ... .o oo o /255 2N3762 JANJTX JTXV. . . . .. ... ... .. /396
IN2221A JANJTXJITXV .. ..ot /255 2N3763 JANJTX JTXV. . .. .. ... .. /396
2N2222 JANJTX JTXV. . . . oo oo oo e e v /255 2N3764 JANJTX JTXV. . . . . . .. .. .. .. /396
IN2IZPAJANITHITHV. o . ivvs s sm o s /255 2N3T765 JANJTX JTXV. . . .t v vi i e v v v /1396
2N2369A JANJTXJTXV .. ... ... .... 1317 N JANITR v o cvov o s 4 8 aainre &5 4 /399
IN2481 JANJTX . . . oo i e e e /268 2ZN3960 JANJTX. . . . . . .. . e /399
2N2857 JANJTXJTXV .. ... .. ... ... /343 2ZN4405 JANJTX. . . . . . . . .. .. ... .. /448
2N2905 JANJTX JTXV. . .. .. .. ... ... /290 2N4449 JANJTX JTXV. . .. .. .. ... .. /317
2N2905A JANJTXJTXV . ... .. ... ... /290 IN44AS3 JANJTX, . . . . . . . ... /283
2N2906 JANJTXJITXV. . .. . . . .. ... .. (291 2N4930 JANJTX JTXV. . . . . ..ot 1397
2N2906A JANJTXJTXV .. ... ... .. .. /291 2N4931 JANJTX JTXV. . .. .. ..o o /397
IN2907 JANJTX JTXV. . . ..o /291 2NB581 JANJTX. . .. ..o /423
IN2907A JANJTXJTXV .. .. .. ...... /291 2NBSB2 JANJTX. . .. ... o /423
MNIOITIANADTN: ¢ 0w o= = mcamme: & 5 6 6w @ 5 /287 ZNB365 JAN . . . . . ... i e 471

2N636BA JAN. . . . . . .. oo 1471

POWER TRANSISTORS
MIL-S-19500

INITIE JANJTXJTXV: . oo 0 iu v iiia v s 1408 2N3868 JANJTXJTXV. . .. ... ... .... /350
AINI716 JANITXITXV. . o v v s s /408 2N3902 JANJTX . v o v v v w v mia win oo 5 1371
2N3739 JANJTX . . . .. oo /402 2N4399 JANJTXJITXV. . . . .. .o oo vt /433
2N3740 JANJTX JTXV. . . ... .. ... ... /441 INB302 JANITX o oo iisvwn amme oo o /456
2N3741 JANJTXJTXV. . . . v v v vin v oo o e /441 ZNS303 JANJTX . . . .. .o i i v i i oo /456
2N3791 JANJTXJTXV. . .. . ..o oo oo /1379 2N5685 JAN JTX JTXV. . . . ... ... .. .. /464
2N3792 JANJTXJTXV. . .. o o000 v e vt /379 2N5686 JANJTX JTXV. . . . . ..o o v oot 1464
2N3867 JANJTX JTXV. . . . .. .- oo /350 2N5745 JANJTX JTXV. . . . ... ... .. .. /1433




DEVICES FOR MILITARY APPLICATIONS (continued)

2N. .. DEVICE NUMBERS (continued)
SILICON CONTROLLED RECTIFIERS

MIL-S-19500
..................... 1372
..................... 1372
..................... 1372
..................... 1372
..................... 1372
..................... 1372

UNIJUNCTION

MIL-S-19500
2NAQABJANJITX. . . . . . ... /388
2NAGAQUANITX. . .o /388
2NS431TJANJITX. . ..o 1425
INBTTBJANITX. . .o /493
FNBITT IANITR. = oo i 5 5 5 6 5 4 & ik o /493
INEVIBIANITK, = o <vmvs 5 v 6 96 3 5 d Fals 1493

RF POWER TRANSISTORS

MULTIPLE DEVICES

MIL-S-19500
2N2060 JANJTX JTXV. . . . .. .. ..o .. /270
2N3B10JANJTXITXV. .. oo e /336
AN3BTTJANJTXJTXV. . ... 1336
2NA854 JANJTX JTXV. . . . .. .. ... ... 1421
INS79394 JANJTX. . .. ..o /495
FIELD-EFFECT TRANSISTORS

MIL-S-19500
IN3330JANJITX. . .o oo /378
IN3B21JANJITX . .o oo /375
ON3B22JANJITX. . . . oo 1375
IN3B23JANJITX. . ... ... ... ......./[375
2N4B56 59 JANJTX. . . . . . . . oo v v v u /385

IN3375 JANJTXJTXV. . . . .

MIL-S-19500
2N918 JAN JTX JTXV . . . ..
2N1142JAN . . . . .. ... ..
ZN1195JAN . . . . .. ... L.
2N2273JAN .. .. .0 vt s
2N3127 JAN . . ..

2N3553 JAN JTX JTXV
2N3866 JAN JTX JTXV
2N3866A JAN JTX JTXV

The following tables list devices which are in the process of qualification for listing
in QPL-19500 as of 16 September 1975. Check with your local Motorola sales office
or franchised distributor for current qualification status and availability.

POWER TRANSISTORS

MIL-S-19500
2N3439,40 JANJTX. . ... ... .. .. .. .. /368
2N5664,65 JANJTX JTXV . . .. .. ... ... /455
2N5683,84 JANJTX. . . ... .......... /466
2NB6051,62 JANJTXJTXV . . . .. ... . ... /501
2N6058,59 JANJTX JTXV. . .. ... ..... /503
2NB30B,08 JANJTX. . .. .. .......... /498
MULTIPLE DEVICES
MIL-S-19500
2N5795,96 JANJTX JTXV ... ... .... /496

5-4

SWITCHING AND HIGH FREQUENCY TRANSISTORS

MIL-S-19500
PNBOTOIANITH - i ai e nid 9 wiiusis su /391
INI700JANJITX ..o, /391
2N373537 JANJTXJTXV. .. ........... /1395
2N4957 JANJTX ... /426
2NSTO9 JANJTX ..o /453
FIELD-EFFECT TRANSISTORS
MIL-S-19500
2NMO92 JANJTX. . .. ..o /431
2NAOI3 JANJTX. . .. .o /431
2N4416A JANJTX JTXV. . . ... .. ... .. /428
2N4857,58.6061 JANJTX . . .. ... .. ... /385




DEVICES FOR MILITARY APPLICATIONS (continued)

INTEGRATED CIRCUITS

A typical military part number consists of the JAN prefix, the general speci-
fication number, the detail specification number, and a coded part number.

PART NUMBER DESCRIPTION

JAN

orJ MC38510 /001 01 A B A

1 i il ] I I I i [

u.s. Military Detail Device Device Case Lead Material
Government Designator  Specification Type Class Qutline and Finish
Certification | |

Mark

Product A Kmrar or Alloy 42, A
Asr:”:ﬁce with hot solder dip
Level B Kovar or Alloy 42,
A B. orC with bright acid tin plate
per MIL-M-38510 C  Kovaror Alloy 42,
with gold plate

Case Outline Designator

1/4" x 1/4" flat pack, 14 pin
1/8" x 1/4" flat pack, 14 pin
1/4" x 3/4" dual-in-line, 14 pin
1/4" x 3/8" flat pack, 14 pin
1/4" x 3/4" daul-in-line, 16 pin
1/4" x 3/8" flat pack, 16 pin

8 lead can

1/4" x 1/4" flat pack, 10 pin
10 lead can

1/2" x 1-1/4"" dual-in-line, 24 pin
3/8" x 1/2" flat pack, 24 pin
1/4" x 1/2" flat pack, 24 pin

#A and D outlines are interchangeable.

NAS—IOTmMOO® >

TABLE | — JAN PART NUMBER TO MOTOROLA PART NUMBER CROSS REFERENCE

Contact your local Motorola sales office or franchised distributor for current qualification status and availability.

~ MTTL INTEGRATED CIRCUITS
JAN Motorola JAN Motorola JAN Motorola JAN Motorola
Part Standard Part Standard Part Standard Part Standard
No.** Part No. No.** Part No. No.** Part No. No.** Part No.
MIL-M-38510/001 MIL-M-38510/003 MIL-M-38510/006 MIL-M-38510/009

NAND Gates

NAND Buffers

Binary Full Adders

Shift Registers

01 MC5430
02 MC5420
03 MC5410
04 MC5400
05 MC5404
06 MC5412
07 MC5401
08 MC5405
09 MC5403

01 MC5440
02 MC5437
03 MC5438

01 MC15482
02 MC5483
03 MC9304

MIL-M-38510/004
NOR Gates

MIL-M-38510/007
Exclusive OR Gate

MIL-M-38510/002
Flip-Flops

01 MC5402
02 MC5423
03 MC5425
04 MC5427

01 MC5486

01 MC5495
02 MC5496
03 MC54164A
04 MC54165
05 MC54184
06 MC54185

MIL-M-38510/008
Hex Buffers/Drivers

MILM-38510/010
Decoders

01 MC5472
02 MC5473
03 MC54107
04 MC5476
05 MC5474
06 MC5470
07 MC5479

MIL-M-38510/005
AND-OR-INVERT
Gates

01 MC5450
02 MC5451
03 MC5453
04 MC5454

01 MC5406
02 MC5416
03 MC5407
04 MC5417
05 MC5426

01 MC5442
02 MC5443
03 MC5444
04 MC5445
05 MC54145
06 MC5446
07 MC5447
08 MC5448
432) MC5449

**JAN type number must be
completed as shown in the
Part Number Description.

55



DEVICES FOR MILITARY APPLICATIONS (continued)

TABLE | —JAN PART NUMBER TO MOTOROLA PART NUMBER
CROSS REFERENCE (continued)

MTTL INTEGRATED CIRCUITS (continued)

JAN Motorola
Part Standard
No.** Part No.

JAN
Part
No‘. -

Motorola
Standard
Part No.

JAN Motorola
Part Standard
No.** Part No.

JAN
Part
No.**

Motorola
Standard
Part No.

MIL-M-38510/011

MIL-M-38510/015

MIL-M-38510/022

MIL-M-38510/027

Monostable

05 MC54H101

Arithmetic Logic Bistable Latches High-Speed Flip-Flops Low-Power NOR Gate
Unit 01 | mcsars 01 | Mcs4n72 01 | MCs4L02°
01 MC54181 02 MC5477 02 MC54H73 MIL-M-38510/028
02 MC54182 03 MC9308 03 MCB4HT74A Low-Power
MIL-M-38510/012 04 MC9314 04 MC54H76

Shift Registers

MIL-M-38510/016 1 M .
Multivibrators AND Gates 06 MC54H103 32 Mgg: ll:?gd'
01 MC54121 01 MC5408 MIL-M-38510/023
o MIL-M-38510/029
02 MC54122 02 MC5409 High-Speed Low-Power Decoders
03 MC54123 NAND Gates
MIL-M-38510/017 01 MC54L42*
MIL-M-38510/013 Low-Power Flip-Flops 01 MC54H30 02 MCE4L43°
Counters 01 MC54174 gg mgngg 03 MC54L44
01 MC5492 02 MC54175 04 MC541L46*
02 | mcsa93 04 | ‘MESHO0 05 | McsaLar*
o3 MOEAT60 MIL-M-38510/019 05 MC54H04 2
Parity Generators/ 06 MC54H01 MIL-M-385 10/040
04 MC54163 Checkers High-Speed
M 07 MC54H22
05 C54162 o1 ] MC52180 AND-OR-INVERT
06 MC54161 MIL-M-38510/024 Gates
07 MC5490 MIL-M-38510/020 High-Speed 01 e
08 | mcsa192 Low-Power NAND Gates NAND Buffer 2 Mcz:g?
09 MC54193 01 MC541.30* 01 | mcsaH40 03 MC54H53
MIL-M-38510/014 0z MC54L20* MIL-M-38510/025 04 MC54H54
Data Selectors/ 03 MC54L10" Counters 05 MC54H55
Multiplexers 04 MC54L00*
v 01 MC54L90°* MIL-M-38510/041
05 MC54L04
01 MC54150 06 MC54L03* 02 MC54L93* Low-Power
02 MC9312 T S IORRE AND-OR-INVERT
03 | mcsa1s3 MIL-M-38510/021 P Bates
04 MC9309 Low-Power Flip-FI Lo‘-” owar .
P-110ns Exclusive OR Gate 01 MC54L51
05 MC9322 01 MC54L71° 01 MC54L86° 02 MC54L54*
06 MC54151 02 MC54L 72" 03 MC541L55*
03 MC54L73" MIL-M-38510/151
04 MC54L78* Schmitt-Triggers
05 MC54174 51 NCEATS
02 MC5414
03 MC54132
MDTL INTEGRATED CIRCUITS
JAN Motorola JAN Motorola JAN Motorola JAN Motorola
Part Standard Part Standard Part Standard Part Standard
No.** Part No. No.** Part No. No.** Part No. No.** Part No.
MIL-M-38510/030 MIL-M-38510/031 MIL-M-38510/032 MIL-M-38510/033
NAND Gates NAND Buffer/E xpander Monostable Flip-Flops
01 MC930 01 MC932 Multivitiator 01 MC945
02 MC935 02 MC944 01 MC951 02 MCo48
03 MC936 03 MCO57 03 MC850
04 MC946 04 MC958 04 MC9093**
05 MC962 05 MC933

*Not presently being manufactured or planned for immediate introduction.
**JAN type number must be completed as shown in the Part Number Description,

5-6




DEVICES FOR MILITARY APPLICATIONS (continued)

TABLE | — JAN PART NUMBER TO MOTOROLA PART NUMBER
CROSS REFERENCE (continued)

McMOS INTEGRATED CIRCUITS

JAN Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** Part No.

MIL-M-38510/050

MIL-M-38510/052

MIL-M-38510/055

NAND Gates NOR Gates Buffers/Converters

01 MC14011A 01 MC14000A 01 MC1409A
02 MC14012A 02 MC14001A 02 MC14010A
03 MC14023A 03 MC14002A 03 MC14049A

MIL-M-38510/051
Flip-Flops

04 MC14025A

01 MC14013A
02 MC14027A

MIL-M-38510/053
AND-OR-INVERT
Gates

04 MC14050A
05 MC14041A*

MIL-M-38510/057
Static Shif
Registers

01 MC14007A
02 MC14019A*
03 MC14030A*

MIL-M-38510/056
Counters/Dividers

01 MC14006A
02 MC14014A"
03 MC14015A
04 MC14021A
05 MC14031A*

MIL-M-38510/054
4-Bit Full Adder

01 MC14008A

01 MC14017A
02 MC14018A*
03 MC14020A
04 MC14022A
05 MC14024A

MIL-M-38510/058
Quad Analog Switch

01 MC14016A

MECL 10,000 INTEGRATED CIRCUITS

JAN Motorola
Part Standard
No.** Part No.

MIL-M-38510/060+#
Multiple Gates

01 MC10501
02 MC10502
03 MC10505
04 MC10506
05 MC10507
06 MC10509
07 MC10504

LINEAR INTEGRATED CIRC

uITS

JAN Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** Part No.

MIL-M-38510/101
Operational Amplifiers

MIL-M-38510/102
Voltage Regulator

01 MC1741
02 MC1747
03 MLM101A

04 MLM108A
05 MLH2101A"
06 MLH2108A"
07 MLM118*°

01 | mc1723

MIL-M-38510/104
Line Drivers
and Receivers

MIL-M-38510/106
Voltage Follower

Operational Amplifiers

MIL-M-38510/103
Voltage Comparators

01 MC1710
02 MC1711
03 MLM106*
04 MLM111*

01 MC55107
02 MC55108
03 MC9614*
04 MC9615*
05 MC55113*

01 MLM102*
02 MLM110

MIL-M-38510/107
Voltage Regulator

01 MLM109

MEMORIES

JAN Motorola
Part Standard
No.** Part No.

MIL-M-38510/201
Programmable
Read Only Memories

01 MCM5303
02 MCM5304

*Not presently being manufactured or planned for immediate introduction,
**JAN type number must be completed as shown in the Part Number Description.
#A draft of MIL-M-38510/060 has been issued. A series of MIL-M-38510 specifications has been reserved for the

complete line of MECL devices including flip-flops, decoders, and arithmetic units.
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The Application Notes listed have been prepared to acquaint the circuits and systems
engineer with the broad line of Motorola Semiconductor Products and their applications.

To obtain copies of these notes, simply list the AN number or numbers and send

your request on your company letterhead to: Technical Information Center, Motorola
Semiconductor Products Inc., P. O. Box 20912, Phoenix, Arizona 85036.

APPLICATION NOTE
NUMBER TITLE

AN-139A
AN-178A
AN-182
AN-189
AN-204A
AN-210
AN-211A
AN-215A
AN-219
AN-220
AN-221

AN-222
AN-238
AN-240
AN-245A
AN-247A
AN-248
AN-249
AN-261A

AN-267
AN-268
AN-270

AN-273A

AN-282A
AN-2908

AN-293

AN-294
AN-295

Understanding Transistor Response Parameters

Epicap Tuning Diode Theory and Applications

A Method of Predicting Thermal Stability

Solid-State Pulse Width Modulation DC Motor Control

The MC1530, MC1531 Integrated Operational Amplifiers

FM Modulation Capabilities of Epicap VV C's

Field-Effect Transistors in Theory and Practice

RF Small-Signal Design Using 2-Port Parameters

The Field-Effect Transistor in Digital Applications

FET's in Chopper and Analog Switching Circuits

4-Layer and Current-Limiter Diodes Reduce Circuit
Cost and Complexity

The ABCs of Solid-State DC to AC Inverters

Transistor Mixer Design Using 2-Port Parameters

SCR Power Control Fundamentals

An Integrated Core Memory Sense Amplifier

An Integrated Circuit RF-IF Amplifier

The MC1533 Monolithic Operational Amplifier

Designing Around the Tuning Diode Inductance

Transistor Logarithmic Conversion Using An Oper-
ational Amplifier

Matching Network Designs with Computer Solutions

Pulse Triggering of Radar Modulator SCR's

Nanosecond Pulse Handling Techniques In IC Inter-
connections

More Value Out of Integrated Operational Amplifier
Data Sheets

Systemizing RF Power Amplifier Design

Mounting Procedure for, and Thermal Aspects of,
Thermopad Plastic Power Devices

Theory and Characteristics of the Unijunction
Transistor

Unijunction Transistor Timers and Oscillators
Suppressing RF 1 in Thyristor Circuits
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APPLICATION NOTE
NUMBER TITLE

AN-298
AN-299
AN-401

AN-403
AN-404
AN-407

AN-411
AN-413
AN-414
AN-415A
AN-416
AN-417A
AN-418

AN-419
AN-421
AN-423
AN-426A

AN-436

AN-437B

AN-439
AN-440
AN-442

AN-443

AN-445

AN-447
AN-455

Noise Immunity With High Threshold Logic
An IC Wideband Video Amplifier With AGC

The MC1554 One-Watt Monolithic Integrated Circuit
Power Amplifier

Single Power Supply Operation of IC Op Amps

A Wideband Monolithic Video Amplifier

A General Purpose |C Differential Output Opera-
tional Amplifier

The MC1535 Monolithic Dual Op-Amp

Unijunction Trigger Circuits for Gated Thyristors

Operation and Application of MHTL IC Flip-Flops

Avoiding Second Breakdown

One-Step High Order Frequency Multipliers

IC Crystal Controlled Oscillators

High Speed Monostable Multivibrator Design With
MECL Integrated Circuits

UHF Amplifier Design Using Data Sheet Design Curves
Semiconductor Noise Figure Considerations
Field-Effect Transistor RF Amplifier Design Technigues

Low-Power Audio Amplifiers Using Complementary
Plastic Transistors

Conventional and Self-Start Dimming of Incandescent
Lights

Design Considerations and Performance of Motorola
Temperature-Compensated Zener Reference Diodes

MC1539 Op-Amp and its Applications

Theory and Characteristics of Phototransistors

Designing DC-DC Converters for Capacitor Charging
With Batteries

Directional and Speed Control for Series, Universal
and Shunt Motors

Pulse-Width Modulation for DC-Motor Speed Control

Fast Charging Systems for Ni-Cd Batteries

Using the FET Designer Data Sheet for Worst Case
Amplifier Circuit Design




APPLICATION NOTES (continued)

APPLICATION NOTE
NUMBER TITLE

AN-453

AN-460

AN-461
AN-462
AN-464

AN-465

AN-466
AN-467
AN-469
AN-470
AN-471
AN-472
AN-473
AN-474

AN-475

AN-478A
AN-481
AN-482
AN-4838B

AN-484A
AN-485

AN-488

AN-489
AN-491
AN-433

AN-496A

AN-498

AN-498

AN-500

AN-504
AN-505
AN-506

AN-507
AN-508

AN-509
AN-511
AN-512
AN-513

A Simple Technique for Extending Op-Amp Power
Bandwidth

Using Transient Respanse to Determine Operational
Amplifier Stability

Transient Suppression With a Power Zener Diode

FET Current Regulators — Circuits and Diodes

MTTL Designer's Note — The MC4004/MC4005,
A 16-Bit Random Access Memaory

MTTL Designet's Note — The MC4006/MC4007
Decoders

Circuit Applications for the Triac

Using Motorola High Threshold Logic

Line Operated 15-kHz Inverter

Bipolar Chopper Transistors and Circuits

Analog-to-Digital Conversion Technigues

Mounting and Heat Sinking Uniwatt Plastic Transistors

A Monolithic High-Power Series Voltage Regulator

The MC1541 — A Gated Dual-Channel Sense Amplifier
for Core Memories

Using the MC1545 — A Monolithic, Gated-Video
Amplifier

Small-Signal RF Design With Dual-Gate MOSFETs

A Broadband 4-Watt Aircraft Transmitter

Electronic Speed Control of Appliance Motors

20 and 30 Watt Power Amplifiers Using Darlington
Output Transistors

Medium-Power Audio Amplifiers

High-Power Audio Amplifiers With Short-Circuit
Protection

High-Speed Addition Using Lookahead Carry Tech-
niques

Analysis and Basic Operation of the MC1595

Gated Video Amplifier Applications, the MC1545

The MC3000/MC3100 Series Transistor-Transistor
Logic Flip-Flops

Error Detection and Correction Using Exclusive-OR
Gates and Parity Trees

Voltage and Current Boost Technigues Using the
MC1560-61

Shutdown Techniques for the MC1560-61/69 Mono-
lithic Voltage Regulators

Development, Analysis, and Basic Operation of the
MC1560-61 Monolithic Voltage Regulators

The MC1600 Series MECL 111 Gates
The MC4012, A MTTL 4-Bit Shift Register

Code Conversion With Semiconductor Read Only
Memaories

A 13-Watt Broadband AM Aircraft Transmitter

Applications of Phototransistors in Electro-Optic
Systems

True RMS Voltage Regulators
Low Frequency Applications of Field-Effect Transistors
Applications of Fast-Recovery Rectifiers

A High Gain Integrated Circuit RF-IF Amplifier With
Wide Range AGC

APPLICATION NOTE
NUMBER TITLE

AN-517

AN-518

AN-519
AN-521
AN-522
AN-524
AN-526

AN-527

AN-529

AN-530A

AN-531
AN-532A
AN-533
AN-535
AN-536

AN-540
AN-541

AN-543

AN-544A
AN-545
AN-546
AN-547
AN-548A
AN-543

AN-550

AN-551
AN-552
AN-553
AN-555
AN-556

AN-557
AN-553
AN-560
AN-561
AN-563

AN-564

AN-565
AN-566
AN-567
AN-568

Improving the Efficiency of Low-Voltage, High-Current
Rectification

Constant-Speed Motor Control Using Tachometer
Feedback

Using MDTL Logic Blocks

Using Balanced Emitter Transistors in RF Applications
The MC1556 Operational Amplifier and its Applications
Converting Relay Control Systems to Digital 1Cs

Theory, Characteristics and Applications of Silicon
Unilateral and Bilateral Switches

Theory, Characteristics and Applications of the Pro-
grammable Unijunction Transistor

Regulated Line Operated Inverter Uses High Voltage
Power Transistors and Hot-Carrier Rectifiers

The MC7491A Eight-Bit Serial Shift Register and the
MC7495 Four-Bit Shift Register

MC1596 Balanced Modulator

MTTL and MECL Avionics Digital Fequency Synthesizer

Semiconductors for Plated-Wire Memories

Phase-Locked Loop Design Fundamentals

Micro-T Packaged Transistors for High-Speed Logic
Systems

A Synchronously Gated N-Decade Sweep Oscillator

Medium Scale Integration in the Numerical Control
Field

Integrated Circuit |F Amplifiers for AM/FM and FM
Radios

Printed Circuit VHF TV Tuners Using Tuning Diodes

Television Video |F Amplifier Using Integrated Circuits

Solid-State Linear Power Amplifier Design

A High-Speed Dual Differential Comparator, the MC1514

Microstrip Design Technigues for UHF Amplifiers

A Vertical Deflection Circuit Using Complementary
Transistors

Programming the MCM5003/5004 Programmable
Read Only Memory

Tuning Diode Design Technigues

The Control Engineer's Guide to IC Applications

A New Generation of Integrated Avionic Synthesizers

Mounting Stripline-Opposed-Emitter (SOE) Transistors

Interconnection Techniques for Motorola's MECL
10,000 Series Emitter Coupled Logic

Analog-to-Digital Cyclic Converter

Simple RAMP A/D Converter

Designing Tuned Lines for UHF TV Tuners

How to Use Photosensors and Light Sources

Hybrid Gain Modules for Use in CATV Trunk and
Line Extender Amplifiers

An ADF Frequency Synthesizer Utilizing Phase-Locked
Looped Integrated Circuits

Using Shift Registers as Pulse Delay Networks

High-Speed Binary Multiplication Using the MC10181

MECL Positive and Negative Logic

A Fuse-Thyristor Coordination Primer



APPLICATION NOTES (continued)

APPLICATION NOTE
NUMBER TITLE

AN-569

AN-571
AN-574
AN-575A
AN-576
AN-577

AN-578

AN-579
AN-580
AN-581

AN-583

AN-584

AN-585
AN-586

AN-587
AN-588
AN-589
AN-580
AN-592

AN-593

AN-594

AN-595
AN-596

AN-597
AN-538A

AN-599
AN-700
AN-701
AN-702
AN-703
AN-704
AN-705

AN-706
AN-707

AN-708
AN-709

Transient Thermal Resistance — General Data and
Its Use

Isolation Techniques Using Optical Couplers

CMOS: A New Logic Type for Control Systems
Variable Speed Control System for Induction Motors
The Logical Design of Shift Counters

Design Techniques for an 80-Watt, 175 MHz Trans-
mitter for 12.5 Volt Operation

UHF Microstrip Amplifiers Utilizing G-10 Epoxy-Glass
Laminate

Testing MECL 10,000 Integrated Logic Circuits

Thermal Runaway in High Power Thyristors

An MSI 1500-MHz Frequency Counter Using MECL
and MTTL

A MECL 10,000 Main-Frame Memory System Employ-
ing Dynamic MOS RAMs

Programmable Counters Using the MC10136 and MC10137
MECL 10,000 Universal Counters

VHF Power Amplifiers Using Paralleled Output Transistors

Measure Frequency and Propagation Delay With High-
Speed MECL Circuits

Analysis and Design of the Op-Amp Current Source

A 20 kHz, 1 kW Line Operated Inverter

Generate Custom Waveforms Digitally

Servo Motor Drive Amplifiers

AC Noise Immunity of MECL 10,000 Integrated
Circuits

Broadband Linear Power Amplifiers Using Push-
Pull Transistors

A Frequency Synthesizer for Aircraft Automatic
Direction Finding Systems

25-Watt and 10-Watt VHF Marine Band Transmitters

A Class D Citizen's Band Transmitter Using Low-Cost
Plastic Transistors

Power Control Using the Zero Voltage Switch

Four Terminal, Optically Isolated Zero Crossing AC
Relay

Mounting Techniques for Metal Packaged Power Semi-
conductors

Simulate MECL System Interconnections With A Com-
puter Program

Understanding MECL 10,000 DC and AC Data Sheet
Specifications

High-Speed Digital-To-Analog and Analog-To-Digital
Techniques

Designing Digitally-Controlled Power Supplies

Broadband Network Design for UHF Amplifiers

Pulse Width Modulation for Small DC Motor Control

A CRT Display System Using NMOS Memories

Noise Immunity Comparison of CMOS Versus Popular
Bipolar Logic Families

Line Driver and Receiver Considerations

MECL 10,000 Arithmetic Elements MC10179, MC10180,
MC10181
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APPLICATION NOTE
NUMBER TITLE

AN-710
AN-TT1

AN-712A
AN-713

AN-714
AN-715
AN-716
AN-717
AN-7T18A

AN-719
AN-720
AN-721
AN-312
(European)
AN-722
AN-724
AN-725
AN-726
AN-727

AN-728
AN-729

AN-730

AN-731
AN-732

AN-733

AN-734
AN-735
AN-736
AN-737

AN-738
AN-739
AN-740

AN-741
AN-742
AN-743
AN-744
AN-746

AN-747
AN-748
AN-749

AN-750

Communication System Transmission Losses

The Recovery of Recorded Digital Information in Drum,
Disk and Tape Systems

Interface Techniques Between Industrial Logic and
Power Devices

Binary D/S Converters can Provide BCD-Coded Con-
version

A Personalized Heart-Rate Monitor With Digital Readout

Introduction to CMOS IC’s With 3-State Outputs

Successive Approximation A/D Conversion

Battery Powered 5-MHz Frequency Counter

Industrial Clock/Timer Featuring Back-Up Power
Supply Operation

A New Approach to Switching Regulators

Interfacing With MECL 10,000

Impedance Matching Networks Applied to RF Power
Transistors

Replacing Sequential Logic With ROMs
Operational Aspects of Motorola's Data Terminal
A Low-Cost 80 V-1.5 A Color TV Power Supply
Bussing With MECL 10,000 Integrated Circuits

Television Horizontal APC/AFC Loops: The Last 10 Per-
Cent

13-Watt Microstrip Amplifier for 220-225 MHz Operation

A Medium Cost PLL Varactor Tuning System Utilizing
Off-the-Shelf Logic

A High-Speed FIFO Memory Using the MECL MC10143
Register File

Low-Speed Modem Fundamentals

A Non-Volatile Microprocessor Memory Using 4K
N-Channel MOS RAMs

A ROM-Digital Approach to PWM-Type Speed Control
of ac Motors

SCR Controller for a Series Field dc Motor

Solid-State Gas/Smoke Detector System

Lead Forming Tool for Plastic Micro-T Devices

Switched Mode Power Supplies — Highlighting a 5-V,
40-A Inverter Design

NBCD Sign and Magnitude Adder/Subtracter

A Synthetic Spectrum Tunign System for TV

The Designing on N-Channel 16 x 16-Bit Memory
System for the PDP-11

Interface Considerations for Numeric Display Systems

A 200 MHz Autoranging MECL-McMOS Frequency Counter

Five-Digit Accumulator/Elapsed Time Indicator

A Phase-Locked Loop Tuning System for Television

A 3%-Digit DVM Using An Integrated Circuit Dual

Ramp System

Low-Speed Modem System Design Using the MC6860

Applications of MC1405/MC14435 in Digital Meters

Broadband Transformers and Power Combining Tech-
niques for RF
A Self-Regulating Horizontal Scan System



APPLICATION NOTES (continued)

APPLICATION NOTE
NUMBER TITLE

AN-751
AN-752

AN-753

AN-754

A Disassociated Intercarrier Television Video |F Amplifier

An 80-Watt Switching Regulator for CATV and Indus-

trial Applications

Scanning Logic for RF Scanner-Receivers Using CMOS
Integrated Circuits

Device Qperation and System Implementation of the

Asynchronous Communications Interface Adapter
(MC6850)

APPLICATION NOTE

NUMBER
AN-755
*AN-756

*AN-757

TITLE

Solid-State Relays for AC Power Control

Crystal Switching Methods for MC12060/MC12061
Oscillators

Analog-to-Digital Conversion Techniques With the M6800
Microprocessor System

*Available Soon.

ENGINEERING BULLETINS SELECTION GUIDE

The Engineering Bulletins listed below have been prepared to acquaint the systems engineer with the broad line of Semicon-
ductor Products and their applications.

To obtain copies of these bulletins, simply list the EB number or numbers and send your request on your company letterhead
to: Technical Information Center, Motorola Semiconductor Products Inc., P. O. Box 20912, Phoenix, Arizona 85036.

ENGINEERING BULLETIN
NUMBER TITLE

EB-1

EB-4
EB-5
EB-7

EB-8

EB-10
EB-11
EB-12
EB-13
EB-14
EB-15
EB-17
EB-18

EB-19
EB-20
EB-21
EB-22
EB-23
EB-24
EB-25
EB-26
EB-27

EB-28

EB-29
EB-30

EB-31

EB-32

Sensitive Gate Triacs Form |C Alliance — Operate
Loadsto 4 A— 600V

We Sense A Change in You, Friend . . .
Get the Drift, Men . . .

Madam! Your Circuit Scheme Shows Symptoms of
Triac Inadeguacy

How to Apply the MHW709/710 UHF Power Modules

Scope's Vertical Amplified by New Circuit

Scope Sweep is Quick on the Trigger

Clock/Timer Controls Time-Dependent Industrial Systems

Switching Regulators Head ‘Em Off at the Series Pass

Simple Linear Voltage Sweep Uses the MC1555 Timer

Power Darlington Design Tips

Simple VHF Broadband Design Uses CQ Transistor Lineup

CQ, Modular Techniques Make 45 Watt UHF Amplifier
Practical

Controlled-Q RF Technology — What It Means, How
it's Done

Multiplier/Op-Amp Circuit Detects True RMS

DAC Key to Inexpensive 2 2/3 Digit Voltmeter

Economical 225 MHz Receiver Front End Employs FETs

How to Apply the MHWE01/602 VHF Power Modules

Input Buffer Circuits for the MC1505 Dual Ramp A-to-D
Converter Subsystem

Four Building Block Amplifiers for 300 MHz
Communications

A Metallization System for UHF and Microwave Power
Transistors

Get 300 Watts PEP Linear Across 2 to 30 MHz From
This Push-Pull Amplifier

Low-Cost, Easy-to-Build Exciter/Multiplier for 225 MHz
FM Transmitters

The Common Emitter TO-39 and its Advantages

Sensitive Gate SCRs — Don't Forget the Gate Cathode
Resistor

Performance of the MHW560 Series of CATV Ampli-
fier Modules in 50 Ohm Systems

A Complementary Symmetry Amplifier for 2 to 30 MHz
SSB Driver Applications

6-4

ENGINEERING BULLETIN
NUMBER TITLE

EB-33
EB-34

EB-35
EB-36

EB-37
EB-38

EB-39

EB-40
EB41
EB42

EB43

EB-44

EB-46
EB-47

EB-48

EB-49
EB-50

EB-51
EB-52

EB-53

EB-54
EB-55

EB-56
EB-57

EB-58

Solid-State Gas/Smoke Detector Systems

A Low-Cost 18.75 MHz Oscillator-Buffer for FM
Transmitters

Autopolarity Circuits for the MC1405 Dual-Slope A/D
Converter System

4 1/2 Digit DVM System Using the MC1505 Dual-Slope
Converter

Amplifier Gains 10 dB Over Nine Octaves

Measuring the Intermodulation Distortion of Linear
Amplifiers

80-Watt CATV Switching Regulator Useful in Industrial
Amplifiers

Three CMOS BCD-to-Seven Segment Decoders

The LED Circular Timepiece

Motorola Field-Effect Liquid Crystal Displays — A
Light Look

A 9 1/2 Digit Gas Discharge Display System With
Leading Zero Suppression

An Isolated, Picket-Fence Firing Circuit for High
Current SCRs

A Single-Device, 80-Watt, 50-0hm VHF Amplifier

Event Counter and Storage Latches for High Frequency
High Resolution Counters

A Time Base and Control Logic Subsystem for High
Frequencies, High Resolution Counters

Application Performance of the MC6860 Modem

Build This Simple, Battery-Powered 3 1/2 Digit DVM
From Standard Parts

Successive Approximation BCD A/D Converter

Control Your Switching Regulator With the MC3380
Astable Multivibrator

Two VHF Highband Gain Blocks Form 20 dB, 30-Watt
Amplifier Chain

A Simple Line Phase-Reversal Detection Circuit

Battery-Powered 3 1/2 Digit Multimeter

A Cordless, CMOS Liquid Crystal Display Clock

An Economical FM Transmitter Voice Processor from a

Single IC

Analog Data Acquisition Network for Digital Processing

Using the MC1405-MC14435 A/D System




CATALOG INDEX

A complete index of type numbers in alphanumerical order for
instant device identification. Many of the devices are referred by
section and page number to more comprehensive tables in this
book. Device types that are not referenced are, nevertheless,
manufactured and inventoried by Motorola, but are suggested
principally for replacement purposes.
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CATALOG INDEX (continued)
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IN703A-4

DIODES 1/4M2225 " DIODES IN728 ’ IN7S5AITX

Zorior 1/4M22210 Reference IN703A-5 IN728A IN755AJTXV
1/74M2 4A7 1/4mM241 AM136FR2 .. . 4-82 | IN703A-6 1N729 IN756 .. ... 477
1/4M2.4AZ5 1/4M2475 AMIL.36FR5 .. ... . 4-82 | INTO04 1N729A IN756A
1/4M2.4A710 1/4M24210 AM2.04FR2 .. . 4-82 | IN704A 1N730 IN756AJAN
1/4M2.7A7 1/4M252 AM2.04FR5 . ... . 4-82 | IN704A-0 IN730A IN756AITX
1/4M2.7A25 1/4M2525 IN704A-1 IN731 IN756AJTXV
1/4M2.7A710 1/4M25210 Zener IN704A-2 IN731A INTST ... ... 477
/403 0A 1/4M271 IM110285 IN704A-3 IN732 IN757A
1/4M3.0A75 1/4M2715 IM1102810 .. ... 4-78 | INT704A-4 IN732A IN757AJAN
1/4M3.0AZ10 1/4M27110 1M120785 IN704A-5 1N733 IN757AJTX
1/4M3 387 1/4M302 IM1202S10 .. .. 478 | 1N705 1N733A INTS7AITXV
1/4M3.3A75 1/4M3025 1M130255 IN705A IN734 IN758 .. .. AT
1/4M3.3A710 1/4M30210 1IM1302810 .. ... .4-78 | IN705A-0 IN734A IN758A
1/4M3.6A7 1/4M332 1M140285 1N705A-1 1N735 IN758AJAN
1/4M3.6A25 1/4M3325 IM1402810 ... ... . 4-78 | IN705A-2 IN735A IN758AJTX
1/4M3.6A210 1/4M33210 1M150285 IN705A-3 IN736 IN758AJTXV
1/4M3.9A7 1/4M361 IM150ZS10 ... ... .4-78 | 1IN705A-4 IN736A IN759 ... .. .. 4.77
1/4M3.9A75 1/4M36125 IM160ZS10 ... ... 4-78 | IN705A-5 IN737 IN759A
1/4M3.9A710 1/4M36210 1M175255 IN705A-6 IN737A IN759AJAN
1/4M4.3A7 1/4M392 1M1752510 IN705A-7 IN738 IN759AJTX
1/4M4.3A75 1/4M3925 1M1802510 ... 478 | 1N705A-8 IN738A 1N759AJTXV
1/4M4.3A710 1/4M39210 1M200255 1N706 1IN739 IN761
1/4M4.7A7 1/4mM437 1M2002S10 . .. ... 4-78 1IN706A IN739A IN761A
1/4M4.7A75 1/4M4315 IN706A-0 IN740 IN761-1
1/4M4.7A710 1/4M43210 RECTIFIERS IN706A-1 IN740A IN761-2
1/4M5.1A7 1/4M452 1N248B . ... 4-87 IN706A-2 1N741 1N762
1/4M5.1A25 1/4M4515 1IN248C 1N706A-3 IN741A IN762A
1/4M5.1AZ10 1/4M45210 IN249B ... . . .4-87 | IN706A-4 IN742 IN762-1
1/4M5.6AZ 1/4M471 1N249C 1IN706A-5 IN742A IN762-2
1/4M5.6AZ5 1/4M4715 1N2508B .. .. ..4-87 | IN706A-6 IN743 1IN763
1/4M5.6A210 1/4M47210 IN250C 1N706A-7 1IN743A IN763A
1/4M6.2A7 1/4M502 IN706A-8 IN744 IN763-1
1/4M6.2A25 1/4M5025 DIODES IN706A-9 1IN744A IN763-2
1/4M6.2AZ10 1/74M50210 TC IN707 1N745 IN763-3
1/4M6.8A7 1/4M527 1N429 . . 4-80 IN707A IN745A IN764
1/4M6.8AZ5 1/4M5215 1N429)AN IN707A-0 INTAB .. ..o 4-77 | IN764A
1/4M6.8AZ10 1/4ms2210 IN707A-1 IN746A IN764-1
1/4M6.87 1/4M562 RECTIFIERS IN707A-2 IN746AJAN IN764-2
1/4M6.825 1/4M5625 IN550 1IN707A-3 INT46AITX IN764-3
1/4M6.8710 1/4M56210 IN551 IN707A-4 1INT46AJTXV IN764-4
1/4M7.57 1/74m622 IN552 1N707A-5 IN747 . ... 4-77 | IN765
1/4M7.525 1/4M6225 1N553 IN707A-6 IN747A 1IN765A
1/4M7.5210 ].{4“521 10 1N554 IN707A-7 IN74TAJAN IN765-1
1/4M8.27 1/4M682 1N555 IN708 IN747AJTX 1N765-2
1/4M8.215 1/4M6825 IN562 IN708A IN747AJTXV IN766
1/4M8.2110 1/4M68210 IN563 IN709 IN748 . ... .. 477 | 1IN766A
1/4M9.17 1/4M752 IN607,R IN709A IN748A IN766-1
1/4M9.125 1/4M7515 INGO7A,RA IN710 IN748AJAN IN766-2
1/4M3.1710 1/4M75110 INGOB.R IN710A IN748AJTX IN766-3
1/4M107 1/4mM822 1NG0BA RA INT11 IN748AITXV IN767
1/4M 1025 1/4m8215 1INBOS.R IN71IA IN749 ... &T77 | IN787A
1/4M10210 1/4M82210 INGO9A, RA IN712 IN749A IN767-1
1/4M112 1/4M917 ING1O,R IN712A IN749AJAN IN767-2
1/4M1125 1/4M9115 ING10A.RA INT713 IN749AJTX IN767-3
1/4M11710 1/4M91210 ING11.R IN713A IN749AITXV IN768
1/4M121 1/4M1002 1IN611A.RA IN714 IN750 .. ... .. 4-77 | 1IN768A
1/4M1225 1/4M 10025 INGI2.R IN714A IN750A IN768-1
1/4M12210 1/4M100Z10 IN612A.RA IN715 IN750AJAN 1N768-2
1/4M132 1/74M1052 ING13.R IN715A IN750AJTX IN768-3
1/4M1375 1/4M10525 ING13A.RA IN716 IN750AJTXV IN769
1/4M13710 1/4M105210 ING14 R IN716A IN751 . 4-77 | IN769A
1/74m142 1/4M1102 IN614A RA IN717 IN751A IN769-1
1/4M1425 1/4M11025 IN717A IN751AJAN 1N769-2
1/4M14210 1/4M110Z10 DIODES IN718 IN751AJTX 1N769-3
1/4M152 1/4M1202 Zener IN718A IN7S1AJTXV IN769-4
1/4M1525 L/am12025 IN702 IN719 IN752 ... 477
1/4M15210 1/4M120210 1IN702A IN719A 1IN752A Reference
1/4M 162 1/4M1307 IN702A-0 IN720 IN752AJAN INB16
1/aM 1625 1/4M13025 IN702A-1 IN720A IN752ATX
1/4M16710 1/4M130710 IN702A-2 IN721 IN752AJTXV TC
1/4M1721 1/74M1407 IN702A-3 IN721A IN753 .. ... .. .. 477 IN821 . .. ... .. 4-79
1/4M1715 1/4M 14025 IN702A-4 IN722 IN753A INB2IA ......... 4-79
1/4M17710 1/4M 140210 IN702A-5 1IN722A IN753AJAN INB21JAN
1/4M181 1/4M1502 IN702A-6 1IN723 IN753AJTX INB2LITX. ... .. 479
1/4M1815 1/4M15015 1N702A-7 IN723A IN753AJTXV INB2LITXV
1/4M18710 1/4M150210 IN702A-8 IN724 IN754 e ATT IN823 ... .. .. .. 479
1/4M197 1/4M1752 1IN702A-9 IN724R IN754A INB23A ... . 479
1/4M1925 1/4M17515 IN703 IN725 IN754AJAN IN823JAN
1/4M19210 1/4M175210 1IN703A IN725A IN754AJTX INB23JTX. . 4-79
1/4M202 1/4M2002 IN703A-0 IN726 IN754AJTXV INB23JTXV
1/4M2015 1/4M20025 IN703A-1 IN726A IN755 .. .. . .. .. 4-77 INB25 ... ... .. ..479
1/4M20710 1/4M200Z10 IN703A-2 IN727 IN755A INB25A ... .. . 479
1/4M227 IN703A-3 1IN727A IN755AJAN IN825]AN
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INB2SITX. .. ...... - 1N962A IN976A 1N990A IN1318 IN1368A.AR
IN825JTXV 1N962B 1N976B IN990B IN1318A IN1369.R
17177 (T, 479 | IN962BJAN IN976BJAN IN990BJAN IN1319 IN1369A,AR
IN827A ..........4-79 | IN9E2BITX IN976BITX IN990BITX IN1319A IN1370.R
IN827JAN IN962BJTXV IN976BITXV 1N990BITXV 1N1320 INI370A.AR
INS2TJTX. ... ... 479 | IN963 ........... %l BT 7 7 — 477 | 1N931 IN1320A IN1371.R
INB27JTXV IN963A IN977A 1N991A 1N1321 INI371AAR
IN829 ........ .. .4-79 | 1N963B IN9778 1N991B IN1321A IN1372,R
IN829A . ......... 479 | IN9B3BJAN IN977BJAN IN991BJAN IN1322 IN1372A.AR
IN829JAN 1N963BJTX IN977BJTX IN991BJTX IN1322A IN1373.R
INB29JTX. .. ... .. 479 | 1IN963BITXV INS77BITXV IN991BJTXV IN1323 1N1373A.AR
INB29JTXV IN964 ... . i 477 | IN978 ........... 477 | 1N992 IN1323A IN1374.R
IN935 .......... 4-79 | 1IN964A IN978A INS92A IN1324 IN1374A AR
IN935A ... ...... 4-79 | 1N964B IN978B 1N992B IN1324A INI375.R
IN935B .......... 479 | 1N964BJAN IN978BJAN IN99ZBJAN IN1325 IN1375A,AR
IN935BJAN . ... .. 479 | 1N964BJTX IN978BJTX 1N992BJTX IN1325A IN1507
INO3SITX. . ... .. 4-79 | 1N9G4BITXV IN978BJTXV IN992BITXV IN1326 IN1507A
INO3SBJTXV ... ... 479 | IN9GS ........... 477 | INS79 ... ... ... 477 IN1326A 1N1508
IN936 ........... 479 | IN965A IN979A RECTIFIERS IN1327 IN1508A
IN936A ... ... ... 479 | 1N965B IN9798 INIL15.R IN1327A IN1509
INS36B .. ...... .. 4.79 | 1N9BSBJAN IN979BJAN INI116,R 1N1509A
INO3T ..o ivincien 479 | 1IN965BJTX 1N979BITX INIL17R RECTIFIERS IN1510
IN937A ..........4-79 | 1IN965BJTXV 1N979BJTXV INI118.R IN1341.R IN1510A
IN9378 ... .. ... 879 | IN966 ... ....... 477 | IN9BO ........... 477 | INL119R IN1341A,RA IN1511
IN937BJAN . ...... 4-79 | 1N966A IN9BOA IN1120.R 1N1341B,RB INI511A
IN937BITX ... .. 4-79 | 1N966B 1N980B IN1124.R IN1342.R IN1512
IN937BJTXV ... ... 4.79 | 1N9GEBIAN 1N98OBJAN IN1124A,RA IN1342A,RA IN1512A
IN938 ..........4-79 | IN96GBJTX 1N980BJTX IN1125.R 1N1342B,RB IN1513
IN93BA .. ........ 4.79 | 1N9GGBITXV IN98OBJTXV IN1125A.RA IN1343R INI513A
INO38B .. .. ... .. 479 | IN9B7 .. ......... 477 | IN98L ...........4T77 | IN1126R IN1343A.RA IN1514
IN938BJAN . ... ... 4.79 | 1IN967A IN981A IN1126A,RA IN1343B,RB IN1514A
IN938BJTX . ... ... 479 | 1N967B IN981B IN1127.R IN1344.R 1N1515
INS38BJTXV . .. .. 4-79 | 1N967BJAN IN981BJAN IN1127A.RA IN1344A.RA IN1515A
IN939 ... ... .. 479 | 1IN967BITX IN9B1BJTX INL128.R 1N1344B,RB 1IN1516
IN939A ... .. ... 479 | 1N967BITXV IN9BIBJTXV IN1128A,RA IN1345R IN1516A
IN939B .......... 479 | IN968 ........... 477 | IN9B2 ........... 77| INned . 4-87 | IN1345A.RA IN1517
IN939BJAN . ...... 479 | 1N968A 1N982A INLES3A ... 4-87 | IN1345B.RB INI517A
IN939BJTX ....... 479 | 1N968B 1N982B INL1I84 .. ... 487 | INI346R IN1518
IN939BJTXV ......4-79 | 1N968BIAN 1N982BJAN INLIB4A . ... .. 4-87 | 1N1346A.RA INI518A
1N940 IN968BITX 1N982BJTX IN1185 1N1346B.RB IN1519
IN940A IN968BITXV 1N982BJTXV IN1185A IN1347.R IN1519A
IN9AL ... ... .. 479 | IN969 ... ..... 477 | IN9B3 ........... 477 | IN1186 .......... 4-87 | 1NI1347ARA IN1520
INGAIA .. .....4-79 | 1N969A 1N983A INLI8BA ... ... 4-87 | 1N1347B.RB IN1520A
IN941B ... ... 4-79 | 1N969B 1N983B IN1187 IN1348.R IN1521
IN9S41BJAN .. ... .4-79 | 1N9BIBJAN 1N983BJAN INL187A IN1348A.RA IN1521A
IN94IBITX ... ...4-79 | IN9G9BITX 1N983BJTX INLIBS .......... 4-87 | 1N1348B.RB IN1522
IN942 .. ...... 479 | 1N969BJTXV IN983BITXV INIIBBA ... ... 4-87 1N1522A
IN942& ... .. .479 | INS7O .. ........ 477 | IN9B4 ... ...... 4-77 | 1IN1189 DIODES 1N1523
IN942B ....... .. 479 | 1N970A IN984A IN1189A Zener IN1523A
IN943 .. ...... .. 479 | 1N9708B IN984B INIISO .......... 4-87 | 1NI1351R IN1524
IN943A .. ........ 4-79 | 1NY70BJAN IN9B4BJAN INLISOA ... ... ... 4-87 | INI3SIAAR IN1524A
IN943B .. ........ 4.79 | 1N970BJTX 1N984BJTX INLISY ..........4-87 | 1N1352.R IN1525
IN943BJAN . ... 4-79 | 1N970BJTXV IN9BABITXV IN1192 ..., 4-87 | 1IN1352A.AR IN1525A
INS43BJTX .. ..... 479 | IN97L ........... 477 | IN985 ........... 477 | IN1193 .......... 4-87 | 1IN1353R 1N1526
IN9&E .. ....... 4.79 | 1IN971A 1N985A INIISA ... ... .. 487 | INI353AAR IN1526A
ING44A .. .. 479 | 1IN971B 1N985B IN1195 IN1354.R 1N1527
IN944B .. ... .. 4-79 | 1IN971BJAN 1N985BJAN IN1195A IN1354A AR IN1527A
IN944BJAN . ... 4-79 | INS71BJTX IN985BJTX IN1196 ..........4-87 | 1IN1355.R IN1528
IN944BJTX ... ... .4-79 | IN97IBITXV IN9BSBITXV INII96A ......... 4-87 | IN1355A.AR IN1528A
IN9AS .. ... 479 | IN9T2 ... ... 477 | IN9BE .. ... ...... 477 | IN1197 IN1356.R
IN945A ... 4-79 | 1IN972A 1N986A IN1197A IN1356A,AR TC
IN945B ... ......4-79 | 1N972B 1N986B IN1198 IN1357.R IN1530 .........- 4-80
IN945BJAN ... 4-79 | 1N972BJAN IN9BGBJAN IN1198A IN1357A.AR INIS30A ......... 4-80
INOASBJTX ... .4-79 | IN972BITX 1N986BITX INII99A. .. ..... 4-87 | 1INI1358R INI530AJAN

IN972BITXV IN986BITXV INI200A......... 4-87 | 1N135BA.AR

IN973 .. .........A77 | IN987 ........... 4-77 | INI20LA INI359.R RECTIFIERS
DIODES IN973A IN987A IN1202,A.........4-87 | IN1359A.AR IN1537
Zener IN973B IN9878 IN1203.A IN1360.R IN1538
INSS7 ... ... ... 4-77 1N973BJAN IN987BJAN INI204A......... 4-87 1N1360A,AR IN1539
IN957A IN973BJTX 1N9B7BJTX IN1205,A INI36LR 1N1540
IN9578B IN973BITXV IN987BITXV INI206.A. . ... .4-87 | IN1361AAR IN1541
IN9SB .. ....ies 477 | IN97& .. ... 477 | IN9B8 .. ... — 477 IN1362.R IN1542
1N958A IN974A IN988A DIODES IN1362A.AR IN1543
1N9588 1N974B 1N988B Zener INI363.R IN1544
IN959 ... .. .....477 | 1N974BJAN IN988BJAN 1N1313 IN1363AAR
IN959A IN974BJTX 1N988BJTX IN1313A IN1364.R DIODES
IN9598 INS74BJTXV 1N988BJTXV IN1314 IN1364A,AR Zener
IN9GO ... ... 477 | IN975 ........... FE vl 1 T P — 4-77 | IN1314A IN1365.R IN1588
1N960A INS75A IN9B9A IN1315 IN1365A.AR IN1588A
1N9608 1N975B 1N9B9B IN1315A IN1366.R IN1589
IN96I . _........4-77 | IN975BJAN 1N9BIBJAN IN1316 IN1366AAR IN1589A
IN961A IN975BITX 1N9B9BITX IN1316A IN1367.R IN1590
IN961B IN975BITXV IN9BIBITXV IN1317 IN1367A.AR IN1590A
IN9B2 ... ... 477 | IN976 ... ....... 477 | IN99O ... ....... 477 | INI317A IN1368.R 1N1591
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§ CATALOG INDEX (continued)
\ IN1591A IN1774 INIBI7.R IN2009,R IN2046A 1IN2806B.R
1N1592 IN1774A INIS17A.AR 1N2009A.AR IN2046-1 INZB06BJAN
IN1592A IN1775 IN1817C 1N2003C IN2046-2 IN2807&R ... ... 478
1N1593 IN1775A IN1817CA IN2009CA 1N2046-3 IN2807A.R
\ IN1593A IN1776 INIBIB.R IN2010.R IN2047 IN2807B.R
\ IN1594 IN1776A IN1818A.AR IN2010A,AR IN2047A IN2807BIAN
\ IN1594A IN1777 IN1818C IN2010C IN2047-1 IN2808BBR . .. ... . 4-78
\ 1IN1595 INI777A IN1818CA IN2010CA IN2047-2 IN280BA.R
1IN1595A IN1778 INI81S,R IN201LR 1N2047-3 1IN28088.R
1N1596 IN1778A IN1819A.AR IN2011A.AR IN2048 IN2808BJAN
\ 1IN1596A IN1779 1N1819C IN2011C IN2048A IN28B09&R ... ... 478
\ 1N1597 IN1779A IN1B19CA IN2011CA IN2048-1 IN2809AR
\ IN1597A IN1780 IN1820.R 1N2012 IN2048-2 IN2809B.R
\ IN1598 IN1780A 1IN1820A,AR IN2012.R IN2048-3 1N2809BJAN
\ IN1598A 1IN1781 1N1820C IN2012A AR 1N2049 IN28108R . ... .... 4-78
IN1599 IN1781A 1N1820CA 1N2012C 1N2049A IN2810A.R
\ 1N1599A 1IN1782 INIB2LR 1N2012CA 1N2049-1 IN2810B.R
\ 1N1600 IN1782A IN1821A.AR 1N2032 1N2043-2 IN2810BJAN
\ IN1600A IN1783 INIS2IC 1N20324 1N2049-3 INZBLI&R . ... ... 478
\ IN1601 IN1783A 1IN1821CA IN2032-1 IN2049-4 IN2811AR
\ IN1601A IN1784 IN1822.R 1N2032-2 IN2811B.R
IN1602 IN1784A IN1822A AR 1N2033 TC IN2811BJAN
\ IN1602A IN1785 IN1822C 1N2033A IN2163 . ......... 4-79 | IN2812.R
\ IN1603 IN1785A IN1822CA 1N2033-1 INZIGIN ooy e 4-79 | IN2812A
\ IN1603A 1N1786 IN1823,R 1N2033-2 IN2164 .. . ... 4-79 | IN2812B.R
\ IN1604 IN1786A IN1823A,AR 1N2034 IN2164A .. ... 4-79 | IN2813&R .. ... 4-78
\ IN1604A 1N1787 IN1823C IN2034A IN2165 .. ........ 4-79 | IN2813AR
\ 1IN1605 IN1787A IN1823CA 1N2034-1 IN21B5A .. ... . 479 | |N2813B.R
IN1605A IN1788 1IN1824 R 1N2034-2 1) [ —— 4-79 | IN2813BJAN
\ IN1606 IN1788A 1N1824A AR 1N2034-3 INZIG6A ... 479 | IN28B14BR ... .. 478
\ IN1606A IN1789 1N1824C IN2035 IN2167 .......... 479 | IN2814AR
\ IN1607 IN17894 1N1824CA IN2035A IN2I67A ... ... 4-79 | 1N2814B.R
\ IN1607A IN1790 IN1825.R 1N2035-1 INZIB8: . oo 4-79 | 1N2814BJAN
\ IN1608 IN1790A IN1825A.AR 1N2035-2 IN2168A ........ 879 | |N28I5.R
\ IN1608A 1N1791 IN1825C 1N2035-3 IN2169 ... 479 | [N2815AR
\ IN1609 IN1791A IN1825CA IN2035-4 IN2169A ... ... 479 | IN28158,R
\ IN1609A 1IN1792 IN1826.R 1N2036 INZLIO . o iucwsias 479 | IN281G&R..... .. 4-78
\ IN1792A IN1826A.AR 1N2036A IN2I70A ... ... 4-79 | 1N2816AR
\ RECTIFIERS IN1793 IN1826C 1N2036-1 IN2171 .o 479 | 1N28168
\ INI612.R IN1793A IN1826CA IN2036-2 IN2ITIA .. ... 479 | 1N2816BJAN
\ INI6L3.R IN1794 IN1827.R 1N2037 IN2817.R
IN1614.R IN1794A IN1827A.AR IN2037A DIODES IN2817A R
INIGI5.R IN1795 IN1827C 1N2037-1 Zener IN2817B.R
\ INIGIE.R IN1795A IN1827CA 1N2037-2 1N2438C IN28188R .. ... ... 4-78
\ 1N1796 IN1828.R 1N2037-3 IN2498CA IN2B18A.R
\ DIODES IN1796A IN1828A.AR 1N2038 1N2498.R 1N28188.R
\ TC IN1797 IN1828C 1IN2038A 1IN2498A AR 1N2818BJAN
\ IN1735 IN1797A IN1828CA 1N2038-1 1N2499C IN2819&R ... 478
\ INI736 ... . .. 4-80 | 1N1798 IN1829.R IN2038-2 IN2499CA IN2819AR
\ INI736A ... ... 4-80 | 1N1798A IN1829A AR IN2038-3 IN2499,R IN2819B,R
\ INI737 4-80 | IN1799 1N1829¢C 1N2039 IN2499A.AR IN2819BJAN
\ INIZ37R ... 4-80 | 1N1799A 1N1829CA 1N2039A IN2500C IN2820&R ... ... 4-78
\ INVVEB o conoen 4-80 | IN1800 IN1830,R 1N2039-1 IN2500CA IN2820A,R
\ IN1738A ... .. ... 4-80 | 1N1800A 1N1830A.AR 1N2039-2 IN2500.R IN28208.R
\ IN1739 4-80 | IN1801 IN1830C 1N2039-3 1N2500A,AR IN2820BJAN
\ INI738A . . . 480 | 1N1801A IN1830CA IN2040 IN2821.R
\ IN1740 ... .. .. 4-80 | 1N180Z IN1B3LR 1N2040A TC IN2821A.R
\ INI740A ... . .. 4-80 | 1N1802A INIB31A AR 1N2040-1 IN2620 IN2821B R
\ INI741 . ----4-80 | IN1BO3R IN1831C 1N2040-2 IN2620A IN28228R ... ... .4-78
\ INI741A .. . 480 | 1N1803A AR IN1831CA 1N2040-3 1N2620B 1N2822A R
\ IN1742 ..........4-80 | IN1B06R IN1832.R 1N2041 1IN2621 1N2822B.R
\ IN17428 ... ... 4-80 | 1N180GA.AR IN1832A, AR 1N2041A IN2621A 1N2822BJAN
\ INI742AJAN IN1807.R IN1832C IN2041-1 IN2621B IN2823&R ... . 478
\ IN1807A AR IN1832CA 1N2041-2 IN2622 IN2823A R
\ DIODES IN1808.R IN1833.R 1N2042 IN2622A IN2823B,R
\ Zener IN180BA AR IN1833A,AR 1N2042A IN26228 IN2823BJAN
\ IN1765 IN1809.R 1N1833C 1N2042-1 IN2623 IN2824&R . . 4-78
\ IN1765A IN1809A AR IN1B33CA 1N2042-2 IN2623A IN2824A.R
\ IN1766 IN1810.R IN1834 R 1N2043 IN2623B IN2824B,R
\ IN1766A IN1810A, AR IN1834A.AR 1N2043A 1IN2624 IN2824BJAN
\ IN1767 INISILR 1N1834C 1N2043-1 IN2624A IN2825&R 478
\ IN1767A IN1811AAR IN1834CA 1N2043-2 IN2624B IN2825A. R
\ IN1768 IN18IZ.R IN1835.R IN2043-3 1IN2825B.R
\ IN1768A IN1B12A,AR IN1835A.AR IN2044 Zener IN2825BJAN
\ IN1769 INIBL3R IN1835¢C IN2044A IN2804&R ... ... .. 4-78 | IN2826&R . 4.78
\ IN1769A IN1813A.AR IN1835CA 1N2044-1 IN2804A.R IN2826A R
\ IN1770 IN1814.R IN1836,R 1N2044-2 IN28048.R IN2826B.R
\ IN1770A IN1814A AR IN1836A AR 1N2044-3 1IN2804BJAN IN2826BJAN
\ IN1771 IN1815,R IN1836C IN2044-4 IN2BOS&R .. . .. .4-78 | IN2827&R ... . .4-78
\ IN1771A IN1815A AR IN1836CA IN2045 IN2805A.R IN2827A.R
\ IN1772 IN1816,R 1N2008.R IN2045A IN2805B.R IN28278.R
\ IN1772A IN1816A.AR 1N2008A.AR 1N2045-1 IN2805SBJAN IN28278JAN
\ IN1773 1IN1816C 1N2008C 1N2045-2 IN2806BR ... ... 4-78 | IN2823.R
§ IN1773A IN1816CA 1N2008CA IN2046 1N2806AR IN282BA R
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1N28288 IN2991&R ... .. ... 1N3009B.R 1N30258.R IN30398,R

IN2829&R . ... .. .. 4-78 | 1N2972BJTX IN2991A R 1N3009BJAN 1N3025BJAN IN3039BJAN

1N2829A.R IN2973 ... .. ... 4-78 | 1N2991B.R IN3010 1N3025BJTX IN3039BJTX

IN2829B.R IN2973A.R 1N2991BJAN,.R IN3010A IN3025BJTXV IN3039BJTXV

1N2829BJAN 1N2973B.R IN2991BJTX.R IN3010B IN3026 .......... 4-78 | IN3040 .......... 4-78

1N2830 1N2973BJAN IN2992&R ........4-78 | IN3011&R........ 4-78 | 1N3026AR IN3040A.R

1N2830A 1N2973BJTX 1N2992A.R IN3011AR IN30268.R IN3040B.R

1N2830B IN2974 . ... .. 4.78 | 1N2992B.R IN3011B,R IN3026BJAN IN3040BJAN

IN2831&R ... ... .. 4-78 | IN2974AR 1N2992BJAN IN3011BJAN.R IN3026BJTX 1N3040BJTX

IN2831AR IN2974B.R 1N2992BJTX IN3011BJTX.R IN3026BJTXV 1N3040BJTXV

IN2831B.R IN2974BJAN IN2993&R ... .. ... 478 | 1IN30128R........4-78 | IN3027 .......... 4-78 | IN3041 ..........4-78

IN2831BJAN 1N2974BJTX 1N2993A.R IN3012A.R IN3027A.R IN3041A R

IN2832&R . ... .4-78 | 1N2975 .. ... ....4-78 | IN2993B.R IN3012B.R IN3027B.R IN30418 R

IN2832AR IN2975A.R IN2993BJAN IN3012BJAN IN3027BJAN IN3041BJAN

IN2832B.R IN2975B.R 1N2993BJTX IN3012BJTX 1N3027BJTX IN3041BJTX

IN2832BJAN IN2975BJAN 1N2994 1N3013 IN30278BJTXV 1N3041BJTXV

IN2B33&R ... .. .. 478 | 1N2975BJTX IN2994A R IN3013A.R 1 —— 478 | IN3042 ... ... ... 478

IN2833AR 1N2976 4.78 | IN2994B.R IN30138,R IN3028AR 1N3042A.R

1N2833B.R 1N2976A.R 1N2995 IN3014&R ..... ..4-78 | 1N3028B.R 1N30428.R

IN2833BJAN 1N2976B.R 1N2995A.R IN3014A R 1N3028BJAN IN3042BJAN

IN2834&R . .. .. ...4-78 | 1N2976BJAN 1N2995B.R IN3014B.R 1N3028BJTX IN3042BITX

IN2834A.R IN2976BJTX IN2995BJAN IN3014BJAN IN3028BITXV IN3042BJTXV

IN2834B.R IN2977 ..........4-78 | 1IN2995BJTX IN3014BJTX IN3029 . ......... 478 | IN3043 ... ... .4-78

IN2834BJAN IN2977A.R IN2996&R ... .....4-78 | 1IN3015&R........ 478 | 1N3029AR IN3043A.R

IN2835&R . ... ... 478 | IN2977B.R 1N2996A,R IN3015A.R 1N30298,R IN3043B.R

IN2835A.R IN2977BJAN 1N2996B.R 1N30158.R 1N3029BJAN IN3043BJAN

IN2835B.R INZ977BJTX IN29978R .. ... .. 478 | 1N3015BJAN 1N3029BJTX 1N3043BJTX

IN2835BJAN 1N2978 IN2997AR 1N3015BJTX 1N3029BJTXV IN3043BJTXV

IN2836&R .. ...... 4-78 | 1N2978AR 1N2997B.R 1N3016 IN3030 .......... 478 | IN3044 ... ... 478

IN2836A.R 1N2978B.R IN2997BJAN 1N3016A IN3030AR 1N3044A.R

IN2836B.R IN2979&R .. .. ... 478 | 1N2997BJTX IN3016B IN3030B.R 1N3044B,R

1N2836BJAN IN2979A.R 1N2998 IN3016BJAN IN3030BJAN IN3044BJAN

IN2837&R ... ... .. 478 | 1N2979B.R 1N2998A.R IN3016BJTX 1N3030BJTX IN3044BJTX

1N2837A.R 1N2979BJAN 1N2998B.R IN3016BJTXV IN3030BJTXV IN3044BJTXV

IN2837B.R 1N2979BJTX IN2999&R . ....... 478 | IN3017 .. ... .... 478 | IN3031 .......... 478 | IN3045 .. ... .. 4-78

IN2837BJAN IN2980&R . ... .4-78 | IN2999AR IN3017A.R IN3031A.R IN3045A R

IN2838&R ... .....4-78 | 1N2980A.R 1N2999B.R IN3017B.R IN3031B.R 1N30458,R

IN2838AR 1N2980B.R 1N2999BJAN 1N3017BJAN IN3031BJAN IN3045BJAN

IN2838B.R 1N2980BJAN 1N2999BJTX IN3017BJTX IN3031BJTX 1N3045BJTX

IN2838BJAN 1N2980BJTX IN3000&R ... .....4-78 | 1N3017BJTXV IN3031BJTXV IN3045BJTXV

IN2839&R .. ... .. 478 | 1N2981 IN3000A.R IN3018 .......... 478 | IN3032 ... ....... 4-78 | IN3046 ... . .. 4-78

IN2839A.R 1N2981AR IN3000B.R IN301BAR IN3032A.R 1N3046A.R

IN2839B.R IN2981B.R 1N3000BJAN 1N3018B.R IN30328,.R 1N30468.R

IN2840BR ... ... . 4-78 | IN298B2&R ... . ... 4-78 | IN3000BJTX IN3018BJAN IN3032BJAN IN3046BIAN

IN2840A R 1N2982A.R IN3001&R ..4-78 | 1N3018BJTX 1N3032BJTX IN3046BITX

IN2840B,.R 1N2982B.R IN3001A.R IN3018BITXV 1N3032BJTXV IN3046BJTXV

1N2840BJAN 1N2982BJAN IN3001B.R IN3019 .. ... .. .. 478 | IN3033 ... .....4-78 | IN3047 ... .. ... .. 478

IN2B41&R ... ... .. 4-78 | 1N2982BJTX IN3001BJAN IN3019A.R IN3033A.R IN3047A.R

IN2841AR 1N2983.R IN3001BJTX IN3019B.R IN3033B.R IN30478B.R

IN2841B.R IN2983AR IN3002&R ... ..... 4-78 | 1IN3019BJAN IN3033BJAN IN3047BJAN

IN2841BJAN 1N2983B IN3002A.R IN3019BJTX IN3033BJTX IN3047BJTX

IN2842&R .. ... .. 4-78 | IN2984&R 478 | 1N3002B.R IN3019BJTXV IN3033BJTXV IN3047BJTXV

IN2842AR IN2984AR 1N3002BJAN IN3020 ... . ... .4-78 | IN3034 ... .. ... 478 | IN3048 .. . ... 478

IN2842B.R IN2984B.R 1N3002BJTX 1N3020A.R IN3I034AR IN3048AR

IN2842BJAN IN2984BJAN IN3003&R ... ..... 4-78 | 1IN3020B.R IN3034B.R IN3048B.R

IN2843&R . . 478 | 1N2984BITX IN3003AR 1N3020BJAN IN3034BJAN IN3048BJAN

IN2843AR IN2985&R ... ....4-78 | IN3003B,R IN3020BJTX IN3034BJTX IN3048BJTX

IN28438.R IN2985A.R 1N3003BJAN 1N3020BJTXV IN3034BJTXV IN3048BITXV

1N2843BJAN 1N2985B,R 1N3003BJTX IN302L . ivisn 478 | IN3035 .......... 478 | IN3049 . ... .. 4.78

IN2844&R .. ......4-78 | IN29BSBJAN IN3004&R .. .. .. .. 4-78 | 1IN3021AR 1N3035A.R IN3049A,R

IN2844A R 1N2985BJTX IN3004A.R 1N3021B.R IN30358,R 1N3049B.R

IN28448 R 1N2986&R 478 | 1N3004B.R IN3021BJAN 1N3035BJAN IN3049BJAN

IN2844BJAN 1N2986A.R 1N3004BJAN IN3021BJTX IN3035BJTX 1N3049BITX

IN2845&R ... .. 4-78 | 1N2986B.R 1N3004BJTX IN3021BJTXV IN3035BJTXV IN3049BJTXV

IN2845AR 1N2986BJAN IN3005&R ... ... .. 478 | IN3022 .......... 478 | IN3036 ... .. .. 4-78 | IN3050 ... ... .. 4-78

IN28458,R IN2986BJTX IN3005A.R IN3022A.R IN3036A.R IN3050A.R

IN2845BJAN 1N2987 1N3005B.R 1N30228B.R IN3036B.R 1N30508.R

IN2846&R .. .. ... 478 | IN2987AR 1N3005BJAN IN3022BJAN IN3036BJAN IN3050BJAN

IN2846A.R 1N2987B.R 1N3005B.TX 1N3022BJTX 1N3036BJTX IN3050BJTX

1N2846B.R IN298B&R . . ...... 478 | 1N3006 1N3022BJTXV IN3036BJTXV IN3050BJTXV

1N2846BJAN 1N2988A.R 1N3006A.R IN3023 .......... 478 | IN3037 ... ... 478 | IN3051 ...... ... .4T78

IN2970&R .. ......4-78 | 1N298BB,R 1N3006B.R IN3023A.R 1N3037A.R IN3051A.R

1N2970A.R IN2988BJAN IN3007&R ........4-78 | 1N3023B.R IN3037B.R IN3051B.R

IN2970B.R IN2988BITX IN3007A.R 1N3023BJAN IN3037BJAN IN3051BJAN

IN2970BJAN IN2989&R ... ... 4-78 | 1N3007B.R IN3023BJTX IN3037BJTX 1N3051BJTX

1N2970BJTX 1N2989A,R IN3007BJAN 1N3023BJTXV IN3037BJTXV IN3051BJTXV

IN2971 ... ... 4-78 | 1N2989B.R 1N3007BJTX IN3024 ... ... 478 | IN3038 . . . .. .4-78

IN2971AR IN2983BJAN IN300BRR . ... ..4-78 | 1IN3024AR IN3038AR TC

IN2971B.R 1N2989BJTX 1N3008A.R 1N3024B.R 1N3038B.R IN3154 ... .... 478

IN2971BJAN IN2990&R .. .. ... 4-78 | 1N3008B.R IN3024BJAN 1N3038BJAN IN3IS4A . . 478

1N2971BJTX 1N2990A.R IN3008BJAN IN3024BJTX 1N3038BJTX IN3154JAN . ...... 4-78

IN2972 ... .......4-78 | 1N2990B.R IN3D08BITX IN3024BJTXV IN3038BITXV IN3154JTX. . 478

IN2972AR 1N2990BJAN IN3009&R ... .....4-78 | 1IN3025 ... ... 478 | IN3039 ......... 478 | IN3155 .......... 478

IN2972B.R 1N2990BJTX 1N3009A.R IN3025A.R IN3039A.R IN3IS5A ... .. 4-78
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IN3155JAN .. 4-78 | 1IN3320B.R IN3342BJAN 1N3650 IN3698B 1N3807B
IN3IS5TX. ... 478 | 1N3320BJAN IN33438R ... 478 | IN3659 .. ... ... 4-87 | 1IN3699 1N3808
IN3156. . ......... 4-78 IN33218R ........ 4-78 | IN3343AR IN3660 . ... .. . 4-87 | 1N3699A IN3808A
IN3156A ... ... 4.78 | IN332IAR 1N3343B.R IN3661 ... ... 4-87 | 1N3699B 1N38088
IN3156JAN ... 4-78 | IN3321B.R IN3343BJAN 1IN3662 IN3700 1N3809
IN3156JTX. . ... ... 4-78 | 1IN3321BJAN 1N3344 IN3663 ... .. ... 4.87 | 1N3700A 1N3809A
{11 L7 [—— 478 | IN3322&R........4-78 | IN3I344AR IN3670,A 1N37008 1N3809B
IN3157A ... ... .. 478 | IN3322AR IN33448.R IN3671.A 1N3701 IN3810
IN3157JAN .. . ... 478 | 1N3322B.R IN3344BJAN IN3672.A IN3701A 1N3810A
IN3LSZTH. ... 478 | 1IN3323 1N3345 IN3673.A IN37018 IN3810B

IN3323A.R IN3345A R 1N3702 IN3811
vvC 1N3323B.R IN33458.R DIODES IN3702A IN3811A
IN3182 IN3323BJAN IN3346&R .. . 4.78 | Zener 1N3702B IN38118

IN3324&R . ... .. . 4-78 | IN3346AR IN3675 1N3703 IN3812
RECTIFIERS IN3324AR IN3346B.R IN3675A IN3703A IN3812A
IN3208 ... 4-87 | 1IN3324B.R IN3346BJAN 1N36758 IN37038 IN38128
IN3209 .......... 4-87 IN3324BJAN IN33478R ... 478 | 1IN3676 IN3785 IN3813
IN3210 ... . ... 4-87 | IN3325&R........ 478 | 1IN3347AR IN3676A IN3785A IN3813A
IN3211 IN3325A.R IN3347B.R IN36768 IN37858 IN38138
IN3Z12 i 4-87 | 1N3325B.R IN3347BJAN 1N3677 IN3786 IN3814
IN3213 IN3325BJAN 1N3348 IN3677A IN3786A IN3814A
IN3214 ... .. 4-87 | 1N33268R 478 | 1IN3348AR IN36778 IN37868 IN3814B

LIN3326A.R 1N33488.R IN3678 1N3787 IN3815
DIODES 1N3326B.R IN3349&R ... .. .. 478 | IN3678A IN3787A IN3815A
Zener IN3326BJAN IN3349AR 1N3678B IN37878 IN38158
1N3305 IN3327&R ... .. 4-78 | 1IN3349BR 1N3679 1N3788 IN3816
IN3305A.R IN3327A.R IN3349BJAN IN3679A IN3788A IN3816A
IN3305B.R 1N3327B.R IN3350&R .. ... .. 4-78 | 1IN3679B IN3788B IN3816B
IN3305BJAN IN3327BJAN 1N3350A.R 1N3680 IN3789 IN3817
IN3306&R ... ... .. 4-78 | IN3328&R. 4-78 | IN3350B.R 1N3680A IN3789A IN3817A
1N3306A.R IN3328A.R IN3350BJAN 1N3680B IN37898 IN38178
1N33068.R IN33288B.R 183681 IN3790 IN3818
IN3306BJAN IN3328BJAN RECTIFIERS IN3681A 1N3790A IN3818A
IN3307&R . ... ... 478 | 1IN3329 1N3491 . .....4-87 | IN3681B 1IN3790B IN38188
IN3307A.R IN3329A.R IN3492 . ... 4-87 | 1N3682 IN3791 1N3819
IN33078.R IN3329B.R 1N3453 ..4-87 | 1N3682A IN3791A IN3819A
IN3307BJAN IN3330&R ... . ... 4-78 | 1N3494 IN36828 IN3791B IN38198
IN3308&R .. . . 478 | 1N3330AR 1N3495 . 4-87 | 1N3683 1N3792 1N3820
1N3308A.R IN3330B.R IN3683A IN3792A 1N3820A
1N3308B,R 1N3330BJAN DIODES IN3683B 1N37928 1N38208
IN3308BJAN 1N3331 TC IN3684 1N3793 IN3821 ... .. ... 478
IN3309&R .. ... ... 478 | IN3331AR 1N3496 IN3684A 1N3793A IN3821A
IN3309A.R IN3331B.R 1N3497 1N3684B 1N37938 IN3821AJAN
IN33098.R IN3332&R . ... .. .4-78 | 1N3498 1N3685 IN3794 IN3821AJTX
1N3309BJAN IN3332AR 1N3499 1N3685A IN3794A IN3821AJTXV
IN3310&R . .. .. .4-78 | IN3332B.R IN3500 1N36858 IN3794B IN3822 ...... ... 478
IN3310AR IN3332BJAN 1N3501 4-81 | 1N3686 1N3785 1N3822A
IN3310B.R 1N3333 IN3502 4-81 | 1N3686A IN3795A IN3822AJAN
IN3310BJAN IN3333AR IN3503 4-81 | 1N3686B IN37958 IN3822AJTX
IN3311&R .. ... ... 4-78 | 1N3333B.R IN3SO4, - Covcoen 4-81 | 1N3687 IN3796 IN3822AJTXV
IN3311AR IN33348R ... ... 4-78 IN3687A IN3796A IN3823 .. ... .. 478
IN3311B,R IN3334A.R RECTIFIERS IN36878 1N37968 IN3823A
IN3311BJAN IN3334B,R 1N3569 1N3688 1N3797 IN3823AJAN
IN3312&R ... ... 478 | 1N3334BJAN 1N3570 IN3688A IN3797A IN3823AJTX
IN3312AR IN3335&R ... 4-78 | 1IN3571 1N3688B IN37978 IN3823AJTXV
IN3312B.R IN3335A.R 1N3572 1N3689 1N3798 IN3824 . ..4-78
IN3312BJAN IN33358.R IN3573 1N36894A IN3798A IN3824A
IN3313 IN3335BJAN IN3574 1N36898 IN37988 IN3824AJAN
INI313AR IN3336&R . . 4.78 1N3690 IN3799 IN3824AJTX
IN3313B.R IN3336AR DIODES IN3690A IN3799A IN38Z4AITXV
IN3314&R ... . ... 478 | 1N3336B.R TG IN36908 IN37998 1N3B25 . ......... 478
IN3314AR IN3336BJAN 1N3580 1N3691 1N3800 IN3825A
IN3314B.R IN3337&R 4-78 | 1N3580A IN3691A 1N3800A 1N3825AJAN
IN3314BJAN IN3337A.R 1N35808 IN3691B 1N3800B IN3825AJTX
IN3315&R ... .. 4-78 | 1IN3337B.R 1N3581 1N3692 1N3801 IN3825AJTXV
IN3315A.R IN3337BJAN IN3581A IN3692A IN3801A IN3826 ... ... 4.78
IN3315B.R IN3338&R ... ... .4-78 | 1IN3581B 1N36928 IN3801B IN3826A
IN3315BJAN IN3338A.R 1N3582 1N3693 1N3802 IN3826AJAN
1N3316 1N3338B.R IN3582A 1N3693A 1N3802ZA IN3826AITX
IN3316AR IN3338BJAN 1N35828 1N36938 1N3802B IN3826AJTXV
IN3316B.R IN3339&R . 478 | 1N3583 IN3694 1N3803 IN3827 4-78
IN3317&R .. 4-78 | IN3339AR IN3583A 1N3694A 1N3803A IN3827A
IN3317A.R IN3339B.R IN3583B IN3694B 1N38038 IN3827AJAN
IN3317B.R 1N3339BJAN 1N3695 IN3804 1N3827AJTX
IN3317BJAN 1N3340 RECTIFIERS IN3695A IN3804A IN3827AJTXV
IN3318 IN3340A.R IN3615 1N36958 IN3804B IN3828 ... ... .. 478
IN3318A.R IN33408,R IN3616 1N3696 IN3805 IN3828A
IN33188B.R IN3340BJAN IN3617 IN3696A 1N3805A IN3828AJAN
IN33198R ... ... 478 | 1IN3341 1N3618 1N3696B 1N38058 IN3828AJTX
IN3319AR IN3341A.R IN3619 IN3697 1N3806 1IN3828AJTXV
IN3319B.R IN3341B.R 1N3620 IN3697A IN3806A IN3829 ... .. . 478
IN3319BJAN IN33428R 4-78 | 1N3621 IN36978B IN3B06B IN3829A
IN3320&R . 478 | IN3342AR 1N3622 1N3698 1N3807 INZEI0 . .o 4.78
IN3320A.R IN3342B.R 1N3649 1N3698A IN3807A IN3830A
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INGDE3 ... 4-80 | IN4108 IN&129 . ... .. IN4558&R IN4580A
RECTIFIERS INAOS3A ... ... .. 4-80 | INALOBIAN IN4129JAN IN4558A.R INGS8L . ... ... 479
IN3879 ... 491 | IN4OG4 .......... 4-80 | IN4108JTX 1IN4129J7X IN4558B,R INASBIA ......... 479
IN3880 .......... 491 [ IN4OG4A ..... . .. 4-80 | INA108JTXV IN4129JTXV FUTELLTY S— 478 | IN4582 ... ... ... 4-79
IN388L . ......... 491 | 1NaOBS .......... 480 | INAIO9 ... ... 477 | IN4130 .......... 477 | IN4559AR INASB2A .. ... ... 479
1N3882 IN&DBSA ... ... ... 4-80 | IN4109JAN INA130JAN IN4559B.R 1N4583 . ......... 479
IN3883 ........ 1N4066 _ 4-80 | 1N&109JTX IN4130JTX INAS60&R ... ... 478 | IN&S83A ... ... 479
KL e p— INAOGGA ... 4-80 | INALO9JTXV IN4130JTXV IN4560A.R IN&5BA ... 479
IN38S0 .......... IN40B7 ... 4-80 | IN8110 ... . ..... 477 | IN#131 .. .......4-77 | 1N4560B.R INGSBAA ... ... ... 4.79
IN3B90JAN . .. IN4OB7A ......... 4-80 | IN4110JAN IN4131JAN IN4561&R ... ..... 4-78
IN3830JTX. .. IN40GS ... .......4-80 | IN4110JTX IN413LITX IN4561A.R Zener
LN3830JTXV IN40GBA . . 4-80 | 1N&110JTXV IN4131JTXV IN4561B.R IN4614JAN
IN389I ... ... 4-91 | IN40GY .......... 4-80 | 1N4111 ING132 ... 477 | IN&SG28R........ 4-78 thru
IN3BILIAN ... .. 491 | IN40G9A ... ......4-B0 | INSILLJAN IN4132JAN IN4562A.R IN4627JAN
IN3BILITX. ....... 4-91 | IN4OTO ......... 4-80 | INALILITX IN4132JTX IN4562B,R IN4614JTX
IN38ILITXV IN4O70A ... ..... .4-80 | IN4LILITXV IN4132JTXV IN4S63&R . ... ... 478 thru
IN3892 INGOTL .......... 4-80 | 1N4112 477 | 1IN4133 IN4563A.R 1N4627)TX
IN3893 _......... 491 | INGOTIA .. ....... 4-80 | IN411ZJAN IN4133JAN IN45638,R 1N4614JTXV
IN3B93JAN ... 491 | IN4072 .......... 4-80 | INALI2JTX IN4133JTX INASGA&R .. ... .. 478 thru
INJBITX. ....... 4-91 | IN4OT2A ........ 4-80 | INAL12JTXV IN4133JTXV IN4564A,R IN4627JTXV
IN3893JTXV INGO73 ... ... .. 4-80 | IN4113 INAL34 . ... 477 | IN4SGAB.R
IN3899 ... .. ... 491 [ 1N4O73A ....... 4-80 | INAL13JAN IN4134JAN RECTIFIERS
IN3900 .......... 4-91 | 1N4074 ... 4-80 | INALL3UTX IN4134JTX TC IN4719 .. 4-86
IN390L oo 4-91 | INAOTEA .. ... .. 4-80 | IN4L13JTXV IN4134JTXV 1MASES oo oovivne 4-79 | IN4720 ......... .4-86
1N3902 IN&OTS ... ... 4-80 | INALL4 ... .. ... 477 | INA135 ... .. 477 | IN4565A ......... 479 | IN4721 .......... 4-86
IN3903 .......... 4-91 | IN&OTSA . ....... 4-80 | INAL14AN IN4135JAN IN4565AJAN INGT22 ... 4-86
IN3909 .......... 491 | INOTE .......... 4-80 | 1N4114JTX INA135JTX IN4565AJTX 1N4723 4-86
IN3910 .......... 491 | nso7EA ... ... 4-80 | INALI&ITXV IN4135JTXV 1IN4565AJTXV 1N4724 . .4-86
IN3910JAN ... 491 | 1Ng077 ... .. 4-80 | IN&LLS .. ... ... 477 | INA370 ......... 477 | IN4S66 ....... ... 479 | INa725 ... 4-86
IN39I0JTX. ....... 4-91 | 1Ns077A . 4-80 | IN4LL5JAN IN4370A IN4566A ... ... 479
IN391L ... ... .491 | INao78 .. . ... .. 4-80 | IN&L15JTX IN4370AJAN INA566AJAN DIODES
IN3SILIAN ... .. 491 | [NaO7RA . ... ... 4-80 | IN&1I5JTXV IN4370AITX IN4566AJTX Zener
IN3SILITX. ... . 491 | 1nso79 . 4.80 | IN4L16 477 | IN4370AITXV IN4566AJTXV INAT28 ... ....... 478
IN3912 INSOT9A ......... 4-80 | INALIGJAN IN4371 ... 477 | IN4567 479 | IN4729A
IN3913 ... .. 491 | insos0 ... ... ... 4-80 | IN&116JTX IN4371A INASETA .. ... 479 | INAT29 . ... .. 4-78
IN3913JAN .. .. ... 4-91 | 1N40SOA .. ....... 4-80 | IN4116JTXV IN4371AJAN IN4567AJAN IN4T29A
IN3913JTX INAOSY ... ... 4-80 | 1N4117 IN4371AJTX IN4567AITX IN4730 ..........4-78
1N3987 INGOBIA ... ...... 4.80 | INGLL7JAN IN437LAJTXV IN8567AJTXV IN4730A
IN3988 IN408Z ... ....... 4-80 | INAI17JTX IN4372 . 477 | INAS68 . .. . ... 479 | IN&T3D ... ... .. 4-78
1N3983 IN4082A . ... 4-80 | INALIZITXV IN4372A IN4S68A .. ... 4-79 | IN4731A
1N3990 IN4083 ... ....4-B0 | 1N4LI8 .. .. . .. 477 | IN4372AJAN IN4568AJAN INA732 ... ..., 4-78

INGDB3A .. ....... 4-80 | 1N4L1BJAN IN4372AJTX 1N4568AITX 1N4732A
DIODES 1N4034 4-80 | INALIBITX 1IN4372AJTXV IN4568AJTXV INETE3 ooz 478
Zener IN4OB4A ... .. ... .4-80 | INAL1BJTXV IN4569 ... . ......479 | IN4733A
IN39938R ....... . 4-78 | 1N4085 .. ... 4-80 | 1N4119 Varactor IN4S69A ... ...... 479 | IN4734 ... ... 4.78
IN3993A.R INSOSSA ... ... 4-80 | INA119JAN Multipler IN4569AJAN 1N4734A
IN3994&R . ... 4.78 INA119JTX 1N4386 IN456IAITY INAZ3 e o 478
IN3994A R Zener IN4119JTXV ING387 . ......... 4-59 | IN4569AJTXV IN4735A
IN39958R . ... .. .. 4-78 | IN40D99 . . ....... 477 | IN8120 . .. .4-77 | IN4388 ... ... . 459 | IN4570 ... ... ... 479 | IN4T36 ... ... 4.78
IN3995A.R IN4099JAN IN4120JAN IN4ST0A ... ... 4-79 | IN4736A
IN3996&R ........ 4-78 | 1N4099JTX IN&120JTX Zener IN4570AJAN 1.7y 7 478
IN3996A.R 1N4099JTHV IN4120JTXV INAS49&R ... . 478 | IN4STOAJTX IN4737A
IN39S78R ... .. ... 478 | INGLOO .......... 477 | Na121 477 | 1IN4549AR IN45T0AITXV INAT38 ... ... 4.78
1N3997A.R IN4100JAN INA121JAN IN45498B.R INASTL ... 4-79 | 1N4738A
IN3998&R . ... ...4-78 | 1N4100JTX INA121JTX IN4549BJAN INGSTIA ... ..., 479 | IN4739 . 4.78
IN3998A R IN4100JTXV INA121JTXV INASS0&R . ... . 478 | IN4STIAJAN 1N4739A
IN3999&R .. ......4-78 | IN&lO1 ... ... ... 477 | IN&122 ... ... 477 | IN45S0AR IN4571AJTX INAT40 ... ... 4-78
IN3999A.R IN4101JAN IN4122JAN IN4550B.R IN4571AJTXV IN4740A
IN4OOO&R . ... 4-78 | 1na10LITX IN4122)TX IN4550BJAN IN&ST2 ... 479 | INA781 ... ... 4-78
1IN4000A.R INA101JTXV IN4122JTXV IN45518R . 478 | IN4ST2A ... 479 | 1N4741A

1N4102 IN4123 .. ........477 | IN4551AR IN4572AJAN IN&782 ... ... . 478
RECTIFIERS 1N4102JAN IN4123JAN IN45518.R IN4572AJTX IN4742A
INGOOL ... .. ... 4.86 | 1N&102J7X IN4123JTX IN4551BJAN 1N4572AJTXV INATA3 ... . .. 4-T8
IN40O2Z . ...... ... 4-86 | IN4LO2JTXV IN4123JTXV IN4552&R .. ...... 4-78 IN4S73 ... ... ... 4-79 | IN4743A
IN4003 . ......... 4-86 | INA103 ... ... 4.77 | ING124 ... ... .. 4-77 | 1N4552AR INGS73R ... ...... 479 | IN4744 ... ... .. 4-78
INGOO4 ... ... ... 4-86 | IN4103JAN IN4124JAN 1N45528.R 1IN4573AJAN IN4744A
INGDOS ... .. ..., 4-86 | 1N4103JTX IN4124TX LN4552BJAN 1N4573AJTX ING74S ... 4-78
IN4OOS . ... .. ...4-86 | 1N4103ITXV IN4124JTXV IN4553&R 478 | IN4S73RJTXV IN4745A
IN&DO7 . ......... 4-86 | 1N4104 ... ... 477 | INa125 ... .. 4-77 | 1N4553AR ING578 ... 479 | IN&T46 ... .. . 478

INA104JAN IN4125JAN 1N4553B.R INASTSA ......... 4-79 | IN4746A
DIODES IN41041TX IN4125TX IN4553BJAN IN4574AJAN INGTAT . ... 4.78
TC IN41041TXV IN&125JTXV INASS4GR . ... ... 478 | 1N4574AJTX IN4747A
IN4057 ..........4-80 | IN41O5 .......... 4-77 | 14126 . . . .477 | INASS4AR IN4ST4AITXV IN4T4B ... ... 4.78
INGOSTA ......... 4-80 | 1N4LOSJAN IN4126JAN IN4554B,R IN8575 ... ... 4-79 | 1N4748A
IN4058 . .........4-B0 | IN4105JTX IN4126JTX 1N4554BJAN IN4575A ... ... .. 4-79 | IN4749 . ... ..... 4-78
IN4OS8A .. ... . 4-B0 | IN&105JTXV IN4126JTXV INAS558R ... ... 4-78 | IN4576 ... ... 479 | 1NAT49A
IN40SS ..........4-80 | 1N4106 ... .......4-77 | IN&127 477 | 1IN4S55AR INS76A ... 4-79 | IN47SO ... ... 4-78
INSOS9A ... .. 4-80 | IN410GJAN IN4127JAN 1N45558.R IN&577 4-79 | IN4750A
IN4060 . .........4-80 | 1N4106JTX IN4127JTX 1N4556 1T Cy ] (— 879 | IN&TSY ...cooand 4.78
IN4OGOA . .. 4-80 | 1N410BITXV IN8127JTXV LIN4556A.R IN4S78 ... 4-79 | IN4751A
INGO6L .......... 4-80 | 1N4107 ..........4-77 | IN4128 IN4556B,R INSSTBA .. ... .. 479 | IN4752 ... ... ... 4-78
INAOGIA ... ... ... 4-80 | INALO7JAN IN4128JAN INASS57&R . .......4-78 | IN4579 .. ... ... 479 | 1N4752A
INAOG2 . ... ..... 4-80 | IN4L07ITX IN41281TX IN4557A.R INASTOA ... ... 4-79 | IN47S3 ... .. 4.78
IN4O62A ... .. ... 4-80 | 1IN4107JTXV IN4128JTXV IN4557B,R IN4580 ... ....... 4-79 | 1IN4753A
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(continued)

1N5235A

IN5263A

IN5290.TX

................... DIODES
IN4754A IN4900A .. .. ... 479 | WWC IN52358 IN52638 IN5290JTXV
INATSS ... 478 | IN4901 ... ... 479 | 1N5139 ... .. 466 | IN5236 ...... ... 477 | |N5264 IN5291
IN4755A INASOIA ... ... 4-79 | IN5139A ... ... .4-66 | IN5236A IN5264A IN5291JAN
IN4756 ... ... 478 | IN4902 ...... . ... 479 [ INS140 .. ... .. 4-66 | IN5236B IN52648 IN5291JTX
IN4756A INASO2A .. ... 4-79 | 1IN5140A .. .. . . 4-66 | IN5237 ... ... 477 | 1N5285 ... ....... 4-77 | 1IN529LJTXV
IN4757 ... .. ... 478 INASO3 . ......... 4-79 | 1IN5141 . ... .. . 466 | LN5237A IN5265A 1N5292
IN4757A IN4903A ... ... 479 | 1IN5141A 4-66 | 1N5237B 1N52658B 1IN5292JAN
IN47S8 .. ... 478 | IN4904 .. . ... 4-79 | IN5142 .. . 4-66 | 1N5238 IN5266 ... .......4-77 | IN5292JTX
IN4758A IN4S04A . . ... 4-79 | INS5142A ... .. 4.66 | 1N5238A IN5266A IN5292JTXV
INA7S9 ... 4-78 | 1N4905 ... . ... 479 [ IN5143 ... . 466 | 1N52388 1N5266B 1N5293
IN4759A IN4905A 479 | INS143A ... 4-66 | INS233 ... ... . 477 | INS267 . ........ 4-77 | 1N5293JAN
INATB0 . ... ... 4-78 | 1N4906 . 479 | 1N5144 466 | IN5239A IN5267A IN5293)TX
INA760A INAOBA ......... 4-79 | IN5144A .. .. 4-66 | IN52398 IN52678 IN5293JTXV
INA61 . ......... 478 | 1N4907 . 479 | IN5145 .. 4.66 | IN5240 ... .. .. 477 | INS288 .. .. . 4-77 | 1IN5294
IN4761A INASO7A ......... 4-79 | INS145A ... ... .. 4-66 | IN5240A IN5268A IN5294JAN
IN4762 . ... .. 4-78 | IN4908 ... . ... 479 | IN5146 ... 4-66 | 1IN5240B IN52688 IN5294JTX
IN4762A INAS0BA ... ... .. 4-79 | INS146A .. . 4-66 IN5241 .. ... .. 477 | 1NS5269 IN5294JTXV
IN4763 . 478 | INAS09 . ......... 479 | 1N5147 466 | IN5241A IN5269A 1N5295
IN4763A INAS09A .. .. .. 479 | INSI47A . . 4-66 | IN5241B IN52698 IN5295]AN
INGT64 . ... 4-78 | IN4S10 ... ... ... 479 | 1N5148 . 466 | INS242 ... . 477 | INS270 .. .. ... .. 477 | IN5295J1X
IN4764A IN4SI0A ...... ... 479 | INS148A .. ... .. 4-66 | 1N5242A IN5270A IN5295JTXV
JULETS 4-79 1N5242B IN52708 1N5296
TC IN4SIIA . .. ... 4-79 | Varactor INS243 ... ... ... 477 | INs271 ... ... 477 | IN5296JAN
IN4765 1N4S12 ... .. 479 | Multiplier IN5243A IN5271A IN5296JTX
IN4765A IN4SI2A ... .. . . 479 | IN5149 . . . . .4.59 | IN5243B IN52718 IN5296JTXV
IN4766 IN4913 ... ... 4-79 | IN5150 .. ... ... 4.59 | 1N5244 IN5272 . ... ... 4-77 | 1N5297
IN4766A INA9I3A .. ... . 4-79 | IN5150A ... ... 4.59 | IN5244A IN5272A IN5297JAN
IN4767 ING914 479 | 1IN5153 ... 459 | INS2448 IN5272B 1NS297)TX
IN4767A IN49I4A .. .. 479 | INSIS3A .. . .. 459 | IN5245 ... ... .. 477 | IN5273 ... .......4-77 | IN5297ITXV
IN4768 INA315 ... ... ... 479 | IN5155 . . 4-59 | IN5Z45A IN5273A 1N5298
IN4768A INASISA .. ... 479 | IN5155A . 4-59 | IN52458 1IN52738 IN5298JAN
IN4769 INASIE ... ... . 4.79 INS246 ... ..... 477 | Nso7a8 477 | IN529817X
IN4769A INASI6A ... ... 479 | THYRISTORS IN5246A IN5274A IN52981TXV
1N4770 1N4917 479 | 4-Layer Diodes 1N52468 1N5274B IN5299
1N4770A IN4SITA ... ... .. 479 | 1N5158 IN5247 INS275 .. 477 | 1N5299JAN
IN4771 IN4S1B ... 479 [ 1N5159 IN5247A IN5275A IN5299.TX
INAT71A IN4SIBA . ... ... 479 | 1IN5160 IN52478 IN5275B IN5299JTXV
1N4772 IN4S19 ... ... . 479 IN5248 . ... 477 | INS276 .. ........4-77 | INS300
1N47728 INASI9A . .. ... 479 | DIODES 1N5248A IN5276A 1N5300JAN
1IN4773 ING9S20 ... ... .. 479 | Zener 1N52488 IN5276B IN5300JTX
IN4773A IN4920A ... ... .. 479 | IN5221 .. 477 | IN5249 IN5277 ......... 477 | 1IN5300JTXV
INa774 IN4921 ... 4-79 | IN5221A IN5249A IN5277A 1IN5301
IN4774A IN4921A 479 | 1IN5221B 1N52438 IN52778 IN5301JAN
IN&TTS ... 479 | 1N4922 479 | 1N5222 IN5250 AT7 | INS278 .. 477 | INS30LITX
INATTSA ......... 479 | 1N4922A 479 | 1IN5222A 1N5250A 1N5278A IN5301JTXV
b1, LY 7 (" 479 IN4923 Lo 4-79 | 1IN5222B IN5250B IN52788 1N5302
IN4776A ... 4-79 | IN4923A ... ... 4-79 | IN5223 ......... 477 | INS251 .......... 477 | Ns279 . 477 | INS302JAN
ING777 . 479 | 1IN4924 ... . .. 4-79 | 1N5223A INS251A IN5279A IN5302JTX
INETTTN . o 4-79 IN4924A ... 479 | 1N5223B IN52518B IN52798 1IN5302JTXV
b7 S —— 4-79 IN4925 .. .. ... 479 | 1N5224 INS252 .. .. ... 477 | 1IN5280 1N5303
INAT78A ... ... . 479 IN4925A .. ... .. .. 479 | IN5224A 1N5252A IN5280A 1N5303JAN
IN4779 ... 4-79 | IN4926 ... ... 4-79 | 1N52248B 1N52528 IN5280B IN5303JTX
INATT9A ... ... 4-79 | INA926A . .. ... 479 | 1Ns225 4.77 | INS253 INS281 ... ... 477 | INS303JTXV
IN4780 ... ... 4-79 | IN4927 ......... 479 | 1N5225A 1N5253A IN5281A 1N5304
INA780A .. ... . 479 | IN4927A . . 479 | 1N52258 1N52538 IN5281B 1IN5304JAN
IN4781 . 479 | 1N4928 .. 4-79 | 1N5226 . 477 | IN5254 ... + &-77 1IN5304JTX
INATBIA ... 479 | 1N4928A ... 479 | 1NS226A IN5254A IN5304JTXV
IN4782 .. 479 | 1INA929 .. . .. . .479 | IN52268 IN5254B Current IN5305
INATB2A ... ... .. 479 | IN4929A .. ... 479 | 1IN5227 ... ... .. 4.77 | 1N5255 Regulator IN5305JAN
IN4783 . . 479 | 1N4930 ... 479 [ 1N5227A 1IN5255A 1N5283 IN5305JTX
INATB3A ... 479 | INA930A . 4.79 | 1N52278 IN52558 IN5284 IN5305JTXV
INa784 4-79 | IN4931 .. ... 479 | 1IN5228 .. 4-77 | INS256 ... . 477 | IN5285 1N5306
INA784A ... .. 4-79 | 1N4931A . 4-79 | 1N5228A 1N5256A IN5285JAN IN5306JAN
IN4830 .. ... 4-81 | IN4932 . ... .. 479 | 1N5228B IN52568 IN5285JTX IN5306JTX
IN4BIO0A ... . .. 4-81 | 1NA932A .. ... ... 479 | 1N5229 . 477 | INS257 ... . . 477 | 1N5285)TXV IN5306.TXV
IN4B9L ... 4-81 IN5229A IN5257A IN5286 IN5307
IN4B31A ..4-81 | RECTIFIERS 1N52298 IN52578 INS286JAN IN5307JAN
IN4B9Z ... ... ... 4-81 | IN4933 ... . 4-91 | 1N5230 . 477 | IN5258 . .. 477 | 1NS5286JTX IN5307JTX
IN4B92A ... ... 4-81 | IN4934 4-91 | IN5230A IN5258A IN5286JTXV IN5307JTXV
IN4B93 ... ... 4-81 | 1N4935 4-91 | 1N52308 IN52588 1IN5287 IN5308
IN4B93A ... 4-81 | 1IN4936 .4-91 | 1N5231 477 | IN5259 477 | 1IN5287JAN IN5308JAN
IN4894 .. . . . 4-81 | IN4937 ... .. ... 4-91 | 1IN5231A 1N5259A IN5287JTX INS308JTX
IN4B94A . . 4-81 | 1N4997 4-86 | 1N5231B 1N52598 IN5287.TXV IN5308JTXV
IN48SS5 ... .. 48] 1N4998 4-86 | IN5232 . . 477 | INS260 ... .. .. .. 4-77 | 1N5288 1N5309
IN4BYSA ... .4-81 | 1N4999 4-86 | 1N5232A 1IN5260A 1N5288JAN IN5309JAN
INUBOE. . ... ..o 479 | 1N5000 .4-86 | IN5232B IN52608 IN5288JTX IN5309JTX
INABIGA . ... 479 | 1Ns001 ... ... 4-86 | IN5233 IN5261 ... ... 4-77 | 1IN528BJTXV 1N5309JTXV
INGB97 .. ... 4-79 | IN5002 .. .. 4-86 | IN5233A LIN5261A IN5289 1IN5310
INABO7A ... ... 4-79 | IN5003 ... ... 4-86 | 1N5233B IN52618 IN5ZBIJAN IN5310JAN
IN4898 ... ... . 479 IN5234 . 477 | IN5262 . 477 | IN5289JTX INS310JTX
IN4898A 4.79 IN5234A IN52624 1N5289JTXV INS310JTRV
IN489S . 4-79 IN5234B IN52628 IN5290 IN5311
IN4BOSA . . .. 4.79 IN5235 4-77 IN5263 . 4-77 1N5290JAN IN5311JAN
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CAT

) o
IN53LLITX
INS311JTXV
1N5312
IN5312JAN
IN53124TX
INS312JTXV
1N5313
IN5313JAN
INS313JTX
IN5313JTXV
IN5314
IN5314JAN
INS314JTX
IN5314JTXV

Zener

IN5333A
1N53338

IN5334A
IN5334B

1N5335A
1N53358

IN5336A
IN5336B

IN5337A
IN53378

IN5338A
IN53388

1N5339A

IN53398

IN5340

IN5340A

IN53408

IN5341 ... ...
IN5341A
IN5341B
IN5342 ... ...
IN5342A
IN53428
IN5343 ... ... ..
IN5343A

IN53438

IN5344 . .
IN5344A

IN5344B

IN5345

IN5345A

IN5345B

IN5346 ... ... ..
IN5346A

1N53468

IN5347 ... ......
IN5347A

1N53478

INS348 .-y
IN5348A

IN53488

IN5349 ... ... ..
IN5349A

1N53498

IN5350 ..........
IN5350A

1N53508

IN5351

IN5351A

IN5351B

IN5352 ..........
IN5352A

IN5352B

IN5353 ... ...
IN5353A

IN53538

INS3SE . oo
IN5354A

1N53548

1N5355

IN5355A

IN5333 . oo =

IN5334 ... ... -

IN5335 ... ... N

IN5336 .......... -

1, L% £ SO -

IN5338 .......... r

INS339 - . oo -

478

4-78

4-78

4-78

4-78

4-78

4-78

4-78

4.78

4-78

4-78

IN5356
IN5356A
IN53568

IN5357

IN5357A
IN5357B

1N5358 .

IN5358A
IN53588

IN5359

IN5359A
1N53598
IN5360

IN5360A
IN53608

IN5361 .

IN5361A
IN5361B
IN5362

IN5362A
IN5362B

IN5363 ........

IN5363A
1N53638

IN5364

IN5364A
IN5364B
1N5365 .
IN5365A
1N5365B

1N5366 .

1N5366A
1N53668
1N5367 .
IN5367A
IN5367B
IN5368 .
1N5368A
IN5368B
1N5369

IN5369A
1N53698
1N5370

IN5370A
IN5370B
1N5371

IN5371A
IN53718

IN5372 ..

IN5372A
1N53728
1N5373

IN5373A
1N53738
IN5374 .
IN5374A
1N53748
IN5375 .
IN5375A
IN53758
1N5376

IN5376A
IN5376B

IN5377 ..

INS377A
IN53778

IN5378 ..

1N5378A
1N53788B
IN5379

IN5379A
1N53798

IN5380 . .

IN5380A
IN53808

IN5381 ..

IN5381A
1N53818
1N5382

1N5382A
IN53828
IN5383 .
IN5383A

IN5355B

.4-78

....... ..4-78

ST 4.78

1N5383B
IN5384 . ... ..
IN5384A
IN5384B

IN5385

IN5385A
IN53858

INB3BE ....ocne s
IN5386A

IN5386B

1N5387

IN5387A

1N53878

IN5388 . . ... ...
IN5388A

1N53888

WC

478

478

478

INS441A .. ... .. 4-67

thru

INS456A .. .. ... 4

IN54418
thru
IN5456B
IN5441C
thru
IN5456C
IN5461A
thru
INS476A ... .. ...

IN5461B
thru
IN5476B
1IN5461C
thru
IN5476C

Avalanche
IN5518 ..........
IN5518A

IN55188B

INS519 ... .......
IN5519A

1N55198

IN5520 .. ........
1N5520A

1N55208

INBBZL socccmonss
IN5521A

1N5521B

RS2 .vz viviiaii
1IN5522A
1N5522B

IN5523 ........
1IN5523A
1N5523B

IN5524 ... ... ..
1N5524A

1IN5524B

IN5525 ..........
1IN5525A

1N55258

IN5526 ... ... B
1N5526A

1N55268

|| LT
IN5527A

1N55278

IN5528 ... ... ...
1N5528A

1N5528B

IN5529 ... ... ...
1N5529A

1N55298

NG5 . ..ivin s
1N5530A

1N55308

IN5531 ..........
1N5531A

IN5531B

IN5532 ... ......
1N5532A

1N55328

INS533 ... .....

4-66

4-66

4-77

477

4-77

477

417

477

477

477

4-77

477

477

IN5533A

1N55338
1N5534

IN5534A
1N55348

{ LN -

IN5535A
1N55358

IN5536 . ... ... -

IN5536A
1N55368
1N5537

1NS537A
1N55378
1N5538

IN5538A
1N55388
1N5539

1N5539A
1N55398

INS540 ......... .4

INS540A
1N55408
IN5541 ... ..
IN5541A
IN5541B

IN5542 .. ... ..... -

IN5542A
IN5542B
1N5543

IN5543A
1N55438

INSS44 ... .. ..... -

IN5544A

IN5544B

IN5545 . .. ...
IN5545A

IN55458

IN5546

IN5546A

IN55468

TRANSISTORS
Photo
1N5722
1N5723
1N5724
IN5725

THYRISTORS
Bilateral
Triggers
1N5758
1N5758A
1N5759
1N5759A
1N5760
IN5760A
1N5761
1IN5761A
1N5762
IN5762A

4-Layer Diodes
IN5779
1N5780
IN5781
IN5782
IN5783
IN5784
IN5785
IN5786
IN5787
IN5788
IN5789
1N5790
IN5791
IN5792
1N5793

RECTIFIERS
Schottky
1N5817
1N5818

477

1N5820

IN5821
IN5823
IN5824
1N5825
IN5826
1N5827
IN5828
1N5829
1N5830
1N5831
1N5832
1N5833
IN5834

DIODES
Zener
INS837A ... ... 4-77
thru
INS873A . ........ 4-77
1N58378
thru
IN58738
INS874A ... ... ... 4-77
thru
INS8B6A . ... ..... 4-77
1IN58748
thru
1N58868B
INS8B7A ......... 4-77
thru
INS897A .. ... ... 4-77
1N58878
thru
1N58978

OPTOELECTRONICS
LED

DIODES
Zener
IN5913
IN5913A
IN5913B
IN5914
IN5914A
1IN59148
1N5915
1IN5915A
1N59158
IN5916
IN5916A
IN5916B
1N5917
1IN5917A
1N59178
1N5918
1N5918A
1IN59188B
IN5919
IN5919A
1N5919B
1N5920
IN5920A
1N59208
1N5921
IN5921A
1N59218
1N5922
1IN5922A
1N5922B
1N5923
IN5923A
1N5923B
1N5924
IN5924A
1N5924B
1N5925
IN5925A
1IN59258

y -

1N5926
IN5926A
1N59268
IN5927
IN3927A
IN59278
1N5928
IN5928A
IN5928B
1N5929
1N5929A
1N59298
1N5930
IN5930A
IN59308
IN5931
IN5931A
IN59318
1N5932
IN5932A
IN59328
1N5933
1N5933A
1N59338
1N5934
1N5934A
IN5934B
IN5935
1N5935A
1N59358
1N5936
IN5936A
IN59368
1N5937
IN5937A
1N59378
1N5838
1N5938A
1N59388
1N5939
IN5939A
1N59398
1N5940
IN5540A
1N59408
1N5541
IN5841A
IN5941B
1N5942
INS942A
1N59428
1N5943
INS943A
1N59438
1N5944
1N5944A
IN5544B
1N5945
IN59454
1N59458
1N5946
1N5946A
1N5946B
1N5947
IN5947A
1N59478
IN5948
1N5948A
1N59488
1N5949
IN5949A
1N59498
1N5950
1N5950A
1N59508
IN5951
IN5951A
IN5951B
1N5952
1N5952A
1N59528
1N5953
IN5953A
1N59538

L

I
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N\ 0000080000000\
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2N1523 2N2218AJTX2
IN5954A INGO10A 2N692 4-101 | 2N1529 M2 4-15 Unijunction
IN59548 IN6010B 2N1530 ZN2213JANL IN2646 ... ... 4104
1N5955 IN6O11 477 | TRANSISTORS 2N1531 2N2219JAN2 IN264T .. 4-104
1N59554 INGOLIA SS Metal 2N1532 2N2219JTX1
1N59558 IN6O11B 2N697 4.15 | 2N1533 2N2219JTX2 TRANSISTORS
1IN5956 IN6O12 . 477 | 2Ne%9 419 | 2N1534 IN2219As ... .. 415 | Metal Dual
IN5956A INGO12A 2N703 2N1535 2N2219AJANI IN2652 ... ... .. 4-42
IN59568 IN6012B 2NT03JAN 2N1536 ZN2219AJANZ 2N2652A ... ... ... 4-42
IN5985 .. ... ... 477 | INGOI3 ... ...... 477 | 2N706 zmsgg 2N2219AJTXL
IN5985A IN6013A 2N706JAN 2N15 2N2219AJTX2
IN5985B IN6013B 2N706A 2N1539 2N222] .- v 4-19 I:;I;ISTORS 4-100
IN5986 . .. 477 | IN6OI4 ... ... .. 477 | 2N7068 2N1540 2N222LIAN IN2688 . 4-100
IN5986A IN6O014A 2N708 ZN1541 2N22210TX 2N2689 4-100
IN5986B IN6014B 2ZNT08JAN 2N1542 2N2221A . ... .. 419 | oN2g90 . 4-100
}:gggr 477 | INGOIS ......... 477 | 2NTORITX TVRISTORS aNz22IAAN | T '
7A IN6015A 2NTIT . 4-19 2N2221RJTX
1N5987B IN60158 IN718 4-19 | SCR w2222 419 m‘:‘::s[;ﬁlf)ﬂs
IN5988 . ... 477 | 1N6OI6 . .. 477 | 2N718A 2N1595 .. 4-100 | 2N2222JAN 2N2720 4482
IN5988A IN6016A 2N718AJAN 2N1536 4-100 | 2N22220TX w2l 4.4
1N59888 IN6016B 2NTIBAJTX INISOT ... 4-100 | 2N2222A ......... 419 | nar 441
IN5989 . ... 477 | IN6O17 ... 4.77 | 2N720A 2N1598 ... ... 4-100 | 2N2222AJAN w223 445
1N5989A INGO17A 2N736 2N1599 ... ... 4-100 | 2N2222AJTX IN278S 4-45
1N5989B IN60178 2N740 IN223 442 | no7ses 415
INS990 .......... 477 | INGOIS . ... ... 477 | 2n744 TRANSISTORS IN2223A ... 442 | onogoos 416
IN5990A INGO18A 2N753 SS Metal 2N2257 wosas LS
1IN59908 IN6018B 2N828A INIB13 ... 419 | 2N2270
INSS91 ... ... ... 477 | 1N6O019 . 477 | 2NB43 . 4.19 | 2N1613AS IN2270s .. ... 419 | pf
1N5991A 1IN6019A INBE9A 4-16 | 2N1613s A-15 | 2N2297s ... 419 | Jn2857 459
1IN5991B IN6O198 ZNBEIAJAN 2N1613JAN1 2N2319 I
INS992 . ....:cn 477 INGO20 ......... 477 ZNB6IAITX 2N1613JAN2 2IN2857JTX
1N5992A INGO20A 2N310 2N1613JTX1 THYRISTORS IN2857ITXV
1N59928 1N60208 2N914 2N16131TX2 SCR
IN5993 ... ... 477 | ING021 .. ... 477 | 2N914JAN 2N1711AS IN2322 ... 4100 | g5 Metal
1N5993A IN6O21A 2N914JTX 2N1711s .. 415 282328 . ...l 4-100 2N2894 416
1N59938 IN6O21B 2N915 .. 4-15 1 2 ) 4100 | ynoges
IN5994 ... ... .. 4-77 | IN6022 ... ... .. .4-77 | 2N316 4-15 | THYRISTORS 2N2326 ... 4-100 | yn0896
1N5994A ING022A 2N916JAN SCR aN232T .. 4-100 | 92897
1N59948 IN6022B 2N917 4.18 | 2N1842 ... ... 4100 | 2N2328 ... ... 4-100 | ox2003 a4
i:ggggA .......... 4-77 INGO23 ... .......4T7 2N918 4-18 g:{g:;ﬁ e ee a1 rl% 2N2329 ... .. ... 4-100 IN2903A - 441
IN59958 INgaas PNLEIT INIBSIA 4100 | TRANSISTORS o i
IN2904As . ... 416
INS996 ... 477 | ING024 ... 477 | N%29 ... 417 | 2N1344 4100 | SS Metal 2N2905s 416
IN5996A IN6024A 2N929JAN NIBAAA ... 4100 | 2N2330 W90sIANL
IN59968 IN60248 2N930 417 | 2w18e5 4100 | 2N233L 15 | 2N23051aN2
INS997 .. 477 | INGO25 ... ... 477 | 2N930A 417 | 2Nisesa ... 4-1001] ANEME ... o1 | 2n208ma
IN5997A IN6025A 2N930JAN INEMG i AeA00 | NS oo a1s | 2v20sime2
IN5997B "‘60253 2N956 2N1B46A ... ... .. 4-100 2:2359MAN """" : 2N2905As 4-16
IN5998 . .. 477 | INGO26 ... 477 | ZN998 . 445 | ZNIBE7 ... 4100 | SLSSOCL oy N2905AJAN1
1N5998A 1INGO26A INL131 .. 4-16 | 2NI1B47A .. .. .. 4-100 IN2IGIAITXV 2N2905AJAN2
IN5998B IN6026B INI13IA .. 4-16 | 2N1B48 ... .. .. 4-100 IN2382 2N2905AJTX]
INGB0Y oncmamin 4-77 | IN6027 ... ..... 877 | 2N1131S . .4-20 | 2mN184sA .. . ...4-100 IN2405 2N2905A1TX2
IN5999A IN6027A INLI3IAS ... . 4-20 | 2N1849 ... . .. 4-100 zuzasas IN2905AJTXV
1N59998 1N60278 2N1131JAN ZNIBASA ... 100 | Suorcan IN2906 4-16
IN6000 .......... 477 | 1IN6028 .......... 477 | 2N1132 ... . 416 | ZNIBSO .. ... . 4100 [ 5 480 vy | wosoen
1N6000A IN6028A 2N1132A 4-16 | 2NIB50A ... .. 4100 | Sroagon 4.42 | 2N2906A 416
1N6000B 1N6028B IN11328 ... ... &2 ) | ouosar ’ INZ906AJAN
IN6OOL ... 477 | 1N6029 e77 | nu32as 420 | TRANSISTORS i IN2906JTX
1N60O1A IN6029A IN1132JAN SS Metal g:g‘g}j; INI90SAJTX
IN6001B 1N6029B 2N1890 2483 4-17 | 2N2906ATXV
ING002 ... ... 477 | 1N6030 ... 477 | Pwr 2NI893s ... 419 [ DO a7 | 2n2907 016
IN6002A IN6030A 2N1162 N1990s ... .4-17 | 2ZN2484 ... : P T
1N60028 IN60308 2N1163 aN199Ls ... 416 | 2N2501 15 | 2N2907u7x
ING0O3 ... .. ... 477 | INe031 .. a77 | 2n1168 Ay o] a1s | 2N2907A 416
ING003A ING031A IN1165 Met Dual o an | oy
::2%35 ING031B 2N1166 IN2060 ......... 442 | INDASA......... Rl [Tt
4 477 2N1167 2N2060A .. ... ... 442
ING004A TRANSISTORS 2N1190s 2N2060JAN ;ggmsmns 22533’7?15"
1N6004B SS Metal 2N1191 2N2060JTX 2N2573 ... ... 4-101 | 2N2913 4.41
IN60OS .. ... .. 477 | 2N6S6s .. ... 4-19 | 2N1192 2N2060JTXV 2N2574 ... 4101 | 2918 441
IN6005A INBSTs ... ... 417 | 2N1193 wasys e e T
IN6005B 2IN1194 SS Metal IN2576 ... ... 4101 | 2N2916 ... 441
INGOOG . .. ... .. 477 | THYRISTORS 2N1358 22102 ... ... 819 | ono577 &101 | on2917 44l
INGOOGA SCR 2N1359 2N2193AS ... ... .. 419 | oN2s78 .. 4101 | an2918 441
1NG006B 1T 4-101 | 2N1360 2N2206 .......... 415 | oN2579 ... ... 4-101 | 2n2919 a1
ING0O7 .......... 477 | 2Ne82 .. 8101 | 2N1362 N2218s ... ... 415 P a4
IN6007A 2N683: .. 4-101 | 2N1363 2N22181AN1 TRANSISTORS IN2944
1N60078 2NGB4 ... 4101 | 2N1364 2N221BJAN2 Metal Dual 22945
IN6008 ... ... ... 477 | 2N685 4-101 | 2N1365 2N22181TX1 2N2639 ... 4-41 | 2N29458
IN6008A ING86 ... ... 4-101 | 2N1518 2N2218JTX2 2N2640 ... 4-41 | 2N2946
1N6008B INGB7 .......... 4-101 | 2N1519 IN2218As ... ... .. 415 | oNoedl 441 | IN2946A
IN6009 ... ... ... 477 | 2N688 ... ... 4101 | 2N1520 2N2218AJAN1 INZEd2 441
IN6009A INGB9 ... ... 4101 | 2N1521 2N2Z18AJAN2 IN2643 ... 48]
IN6009B 2N630 4-101 2N1522 2N2218AJTX1 IN2644 . &-4]
7-10




RF RF 2N3506JTX1 Pwr Metal RF
2N2947 2N3375 2N3506J7X2 IN3738 ...........43 | 2N3839 .. ...... .. 4-59 ?rrmz
2N2948 2N3375JAN ZN3506TXV IN3TI9 43| 2N3866 ... .. 4-58
2N2949 2N3375TX 2N3507 .......... 415 | 2N3739)AN IN3866A M |
N et Dua
2N2950 2N35071AN1 2N37397X 2N38
SEHi s N3866JAN INGOI3 ......... 415
—_ zum.r?tal il 2N3740 2N38661TX N4OIA ... 415
eta 2N3740A 2N3866AJAN NOLS ... ... 4-42
2N2951s ......... 4-15 2N3507JTX2 2N3740JAN IN3BBBAITY 2N4016 4-42
2N2959s ......... 4-15 | Power ZN3507TXV Mok T )
2N3009 2N3427 g:gggg ---------- :g 2N3740JTXV Pwr Metal Pwr
IN301L ... 415 o : INITAL ... &4 | 2N3867 ... ... . 44 | 2N4048
2N3012 ... ... .. 416 | Fet Qi IN3741A IN3Z6TIAN 2N4049
2N3013 2N3436 it g | ZNI7ALIAN 2N3867JTX 2N4050
2N3013JAN 2N3437 NI o ocneeeneo RIS | SNOTALITK 2N38EITHV 2N4051
g:ggi; e aN3438 | IN3ME ... IN3I7ALITXV zuaggs ........... 44 | 24052
S e - IN386BIAN 2N4053
2N3020s ... 419 | Pwr Metal RF SS Metal 2N3868JTX
2N3043 .......... 441 | 2N3s39 ... 4.3 | 2N3553 ..o 458 | oN37d2s ... 4-17 | 2N3868ITAV Fet
IN3044 ..., 4-41 | 2N3439s 2N3553JAN IN37A3s ... 418 2N4066
IN3045 . ......... 4-41 | 2N3440 ... . 4.3 | ZN3553JTX 2N3743JAN THYRISTORS 2N4067
2:3043 .......... 441 Zﬁaﬁl)s Pwr Metal 2N3743JTX SCR
2N3047 .......... 441 | 2N3441 IN3583 2N3743TXV IN3870 ......._. 4101 | RF
2N3088 ... ... .. 441 | 2N3442 INIS8E 410 | NITE2s ... 4-16 | 2N3871 ... .. 4101 | 2n4072
2N3053s IN3TE3s ... ... 4-16 | 283872 ... . 4101 | 2n4073
g:;ggiﬁs ........ 419 | SS Metal ?:3535 s 2N3764 INI873 ... 4101
IN3448s .. 415 | 2N3585 ... ........ : 2N3896 ... .. 4101 | Fet
IN3055 ... .. 46 | 2N3444)AN 2N3632 Pwr Metal IN3BT ... .. 4101 | 2nvs001 ... 432
2N3072s SS Metal 2N3766 IN3898 .. ....... 4101 | 2N4092 .......... 32
g:gﬂrg ,,,,,,,,,, :ig g::sr‘ :.;etai R 24 g:g;g; N899 ... ... 4101 | 2N4093 .......... 432
o w1 N
WILEs 417 | 23886 L esron IN3789 TRANSISTORS SS Plastic
g:gggs ......... ::g g:gm N33 g:g;ggus mrm l;letal INAI23 ... 424
........ 4. 2N3634JTX2 Pre—— . | 2N4124 ... ... .42
S5 Metal IN363Ss ... 41| 2N3790HS 2N3902AN INAL2A .. 424
123:3137 = e a rrrrrrr s 523222 ]l :: ; g:ggim ........ 46 | 2N39020TX INGI26 . ......... 424
2N3467JAN1 aNIEIRITXL 2N37914TX Pwr Plastic RF
$S Metal 2N3467JAN2 il 2N3791HS 2N3903 .. .......4-24 | 2N4130
2N3220 2N3467J7X1 2N3792 4.6 | 2N3904 4-24
IN3227 415 | 2N3sETITX2 ARG IAN INITSLAN 7 awses 424
IN3244s .. 416 | 2N3M6Bs ... ... g1 | IN3636s o A6 ongzeamx 06 42 | onTISTORS
e 1o | Phateianz 2N3636JAN2 ZN3TIZHS Fet INAI6T . 4100
waso 416 | 2N3468JTX1 HBIIR Fet 2N3909 wa || B8 208
mazson a16 | 2N3s8ITX2 N3636JTH2 IN3796 432 | 2N3%094 o || SR s S
NIZSOUAN 2N3485 gt | S s 18| onazer L 432 e S e
AJAN | cRaR8d.......... IN3637JAN1 | EMEE e : 2N4171 ....4-100
2N3250A17TX INIASSA ... ... 420 | SR36aTiAND ssm RF WA1T2 100
PR e 18 | Thadssam 2337411 s axr | N IALTS ...k 00
INISIUAN 2N 3486 a0 | N30 3799 417 | 2N3926 e e
NS LAITX INIBGA . 420 | 2N3SITTXV N6 . 441 | 2N3927 PUAIS: < csmean 10
IN3252 415 | 2N3aEAIAN SN vccre o 415 | n3g07 441 SRAIBY, - - coeoe: B 100
Wi2e3e aas | 2N3assAIX ZMIAR: ... 415 | Jn3g0s 441 | SS Metal EWHES cronsnons 4100
wasuan | 2n349es 418 | 2367 2N3809 aa1 | L
e MMINNS copersons sg | 238U onts | e | A Ve
s NG ... 418 | WA e 70 owsion A e by
2N3285 INIA9T . 418 | Pwr Metal 2N3BL0JAN RF ana190 T 100
v ok | - B
2N3713HS
3287 2NIA98IAN2 INI714 N8I ... A-41 | 2N3959 :nuclaﬁlator
2N3201 2N3498JTX1 IN3T14HS 2N3811A 2N3%60 ... .. ... 4-60
2N3292 2N34981TX2 INITLS 46 | 2N3s1LIAN 2N3960JAN 2N4199 . ........4-103
2N3294 2N3498TXV 2N3715HS 2N3811JTX 2N3960TX ZNAI9SUAN ... 4-103
2N32955 IN349%s ... 417 | 2N3715JAN IN3BLLITAV 2N3961 ZN4200 .........4-103
2N3296 2N3499AN1 IN3T15ITX INIBIZ ... 4-41 ZNA200JAN ... 4-103
2N3297 2N3499JAN2 2N3715JTXV IN3813 ... ... 4-41 | Fet 2N4201 ... 4-103
2N3499JTX1 INITI6 ... .46 | 2N3BL4 ... 441 | 2N3970 ... ... 4.32 | 2N420LIAN ... 4-103
SS Metal 2N3499)TX2 INI716HS INIBIS .. ... A-41 | aN3971 ... .. 4-3p | 2NA202 ......... 4-103
IN3299s ... .. . 4-15 | ZN3499TxV IN3716JAN 2N3816 ......... 441 | 2N3972 ... ... 432 | INA20LJAN ...... 4-103
i INI500s ... ... 417 n 2N4203 ... .. ... 4-103
IN3300s . ... .. 415 2N3716J7X 2N3BIGA ........ 4-41
IN3301 .. ... .. 419 | 2N3500JAN1 IN3TIEITXV 2N3817 ... 4.41 | SS Metal 2N4203JAN ... 4-103
w302 4.19 | 2N3500JAN2 IN3719 2NIBITA ... .. 4-41 | 2N3978 2N4204 . ... 4-103
IN3303 2N3500JTX1 283720 2N4Z04JAN . ... .. 4-103
N30T . 4-18 | 2N35000TX2 $2N3720 Fet THYRISTORS
ws 418 | 2n3500TXV 23821 Unijunction TRANSISTORS
2N3501s 417 | SS Metal IN3822 . 431 | 2N3980 SS Metal
Fet 2N3501JAN1 3724 415 | 2N3823 ..........4-30 2NA208 .......... 4-16
NI 431 | 2N350LJAN2 IN3T25 ... 415 | 2N3824 . ..4-30 | TRANSISTORS 2N4209 ... 4-16
2N3330JAN 2N350LITXL 2N3726 Fet
IN3IBIITX IN3501JTX2 2N3727 §S Dual 2N3993 ....iaas 432 | THYRISTORS
N335 .. ... .4-31 | 2N3SOLTXV N3TIA 415 | 2N3838 ... ... 442 | 2N3994 ... ... 437 | 2M8212 ......... 4-100
NIE w31 | 2N3506 ... 415 | 2N3735 4.15 2N3994A 432 | 2MA213 ... 4-100
INBIET 431 IN3506JAN1 N3736 . ... ... 4-15 2N4214 ... 4-100
2N3506JAN2 b4, b i 7 4-15 INB215 oo 4-100
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IN4216
w217 L 4100 | THYRISTORS SS Metal RF fresied THYRISTORS
INA218 ... 4-100 | SCR 2N4924s ..4-17 | 2N5030 IN5138 Triac
INA2I9 ... 4-100 | 2N4441 . . a9y | 2N49Z5s INSL08 ... 459 | o te 2NS567 ... ... .4-102
INA44? 498 | 2N4926 .4-17 | 2N5108 ... -4-60 IN5344 2N5568 . .......4-102
TRANSISTORS IN4443 498 | 2ZN4927 417 Shnaes 2N5569 ... ... 4-102
Fet oN&444 . 4.9y | 2N4928s 4-18 | SS Quad i INS570 ..o 4-102
2N4220 430 2N4929s 416 | 2N5146 2:53” WS571 4-102
IN4220A 4-31 | TRANSISTORS 2N4330s 4-18 2N5572 . ... ... 4-102
aN4221 430 | SS Metal 2N4930JAN Pwr Metal 2“53:8 INSSTI .. 4-102
IN4221A 4-31 | 2N4449 2N4330JTX g:g}g; N3 NSSA e 4-102
IN4222 ... 430 | 2N4443JAN ZN43307XV
INA222A .. .A-31 | 2N4449)7X 2N4931s 4-18 53;358 431 TRANSISTORS
ING223 433 | 2Naas0 ... 415 | 2NASILIAN RF SNEas T ey | 38 Meal
aNA224 . 4-33 | 2N4453 ZN4S3LITX 2N5160 . ... 4-60 | NI e + INSS81 ... ... 415
2N4931TXV 285161 2"5320 --------- "31 2N5581JAN
Pwr Metal THYRISTORS g:gg 2N5162 g:gg ! ' 3} g“gg”“‘ .
2N4231A ... . ..45 | Unijunction | éN&338 | _ | ameaez NS5B2 .....ouini 41
ING2IA 05 | 2magsi 4104 | 2N4938 THYRISTORS ENO. runo-case B | onusESIE
ING233A . 45 | 2N48S2 . . 4104 | 2N4940 SCR | Wb 4311 onsse2TX
2N4234s IN4B53 4104 | 2N4941 2N5164 100 | oo o
2N42355 2N4942 2N5165 ... 4100 | 08/ 0: ic in | ¥
2N4236s INS166 .. ... .4-100 | SFEIEIL coecoeeee : INSS83 ... ... ... 4-50
IN4237s ggﬁhl;lsstlaSITORS THYRISTORS 2N5167 ... ....4-100 | 2NS40L ... ..... 424 | oyccgg gsa
2N4238s N4 ¥ .42 | Unijunction 2N5168 . .. 4-100 Pwr Metal IN5590 ... .4-54
2N4239s IN4854JAN 2N4948 .. .4-104 | 2N5169 .. ... . .4-100 IN5427 i 1§ 4-55
N0 43 | 2N4854JTX ZNAJ4ZIAN e A
2N4B54JTXV 2NASABITX ML vicannldW | S Fet
SS Metal INABSS 447 | 2N4949 4-104 2N5594
INA260 ... 418 2N4349JAN TRl;ANSISTORS W e
M6 . 418 | Fet 2N4949)TX wr Metal
2N4264 “aos | omasse a2 2N5179 ~van | DHYRISTORS 2N5629 46
2N4265 825 | 7N4856A 432 TRANSISTORS ) 2"5:31 108 IN5630 46
2N4B5EIAN RF Pwr Plastic r T INS631 ... ... 46
Pwr 2N4856TX 2N4957 4-59 2N5190 . oo A4 2N5431IANTX 2N5632 .. ........ 46
" | B CLp
2N4277 N4BSTA .. ... 4 e ven b 2N5634 .46
4278 ey sertts; v | 2nagsTITIY NS193 a4 | TRANSISTORS wsels 458
2N4279 INABSBA . 4.3p | 2NA958 ... ... .. 4-59 | 2N5194 .. - | IN5435 INS636 ... .. 4-58
2N4280 INABSY ... 432 | ZN4959 ... 459 | ZN5195 ... A ) Sce3E 2NS637 ......... .4-58
2N4281 . .
2N4282 ety 73| THYRISTORS | SS Plastic 2N5437 Fet
2N4283 i Bidirectional Switch | 2N5208 sl IS, -comn 43
N850 a3 | 2MNe993 2N5209 27| SEEEH INS639 ... 432
Fet 2N48G0A 432 TRANSISTORS ;:ggig 4-27 INS6A0 ... . 4-32
ING3Z ... 431 .
ool -HE | BF LI c. o K | JEDTIUSTORS RF
Pwr Metal R 2N5016 N5221 ... 4-26 2;‘5221 NS6A1 ... 458
2N4348 THYRIST 2N5031 ....4-59 | 2N5222 2N5642 ... ... 4-58
U,,-,jﬁ,"itg,',‘s 2N5032 .. 459 | 2N5223 Ciovop N5643 .. 4-58
Fet NGB0 ... 4.104 ZN5224 INsede INS644 ... .. 4-55
IN4351 430 | anasTl 4104 Pwr Metal 2N5225 ... .......4-26 2N5645
NS 430 2N5050 N5226 .. ... 426 | NS4S 2N5646
IN4360 . 431 | TRANSISTORS 2N5051 2N5227 2o
IN4391 . 4-32 | Pwr Metal 2N5052 2N5228 TRANSISTORS Fet
2N4392 432 | 2N4877 IN5229 F 2N5653
N4393 432 $S Metal 2N5230 ot 2N5654
SS Metal 2N5058s 417 | 2N5231 INSAST .o 430 | onsess . 43
Pwr Metal 284890 416 | 2N5059s 417 INSASB .........430 | oncesg . 43
2N4398 47 Pwr Metal MR i ns 430 | onsgs7 . 43
2N4398HS Pwr Metal THYRISTORS 2N5241 2N5450 -.4-30 INS668 ... 4-33
4398 a7 | 2na898 SCR L et 30 | 2wsess a2
2N4399HS 2N4899 2N5060 Fet penemmnes 300 oNser0 .. a3
2N4399JAN 2N4900 2N5061 2N5265 . . .. 431 | INS463 ... 431
2N4399)TX 2N4901 2N5062 2N5266 . . 4.3] | 2N3864 ... 431 | pyy plastic
2N4399JTXV 2N4907 2N5063 2N5267 ... ... 4-31 IN5465 .......... 4-31 2N5679
2N4903 2N5064 2N5268 . .. 431 g:g:;; --------- :g: 2N5679s
$S Plastic 2N4904 2N5269 31 | ML o ; 2N5680
IN4400 a4 | 2N4905 TRANSISTORS 2N5270 4.31 | 2NS473 ... 4-31 | 5Nse80s
2N4401 424 | 2N4906 Pwr Metal 2N5271 INSAZA ... 3L SR
a0 424 | 2N8910 2N5067 S = esoxemns 431 | JNs68ls
INAR03 424 | 2N8911 2N5068 Pwr Metal s R | 7T
NGO 416 | 2n4912 2N5069 2NS5301 . A7 | INSABA . 433 | oycesas
2N8405 416 | 2Na913 2NS301HS g:g:gg st :;g 2NS683 .. a7
ING40S 416 | 2Na914 RF 2N5302 A&7 e o INSGBA ... .. 47
2N4407 4-16 | 2N4915 2N5070 (4-57 | 2ZNS302HS SS Plastic INS685 ... ... 47
2N4409 IN4918 . 44 | 2NS071 2N5302JAN 2NS550 474 | 2NS68SIAN
2N4410 2N4919 ... ... 4-4 . 2N5302JTX wsss1 g 2N5685JTX
INGALG 833 | omas20 4.4 | SS Plastic 2N5303 . 46 2:523; oo AW onsegs 47
2NAAI6A ... ... 433 | 2Nas21 ... . 4.4 | 2NS086 ... ... 4-24 | 2NS303HS 2N5686JAN
mag2 4.4 | 2NS087 . . ... 424 | 2N5303JAN ZN5556 ..........&-31 | yEeeeiTX
RF b1 | 7. 4.4 | 2N5088 . . 4-24 | 2N530317X ZN5557 . ......... 4-31
INe&27 454 2N5089 4.24 IN5304 46 2N5558 ... ... .. 431
N&428 .. 4-50 ZN5324
2Na440 2N5325
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25072A ......... -

2N6191

Fet [ RF | 2N6072A.........499 | 26191 | 2Ne3s4 ... ... ..
INSTI6 ... ... 431 | 2N5941 ... 4.57 | 2N6O72B ......... 4-99 | 2N6192 ING344A ... ... 499 | oNeasd .. 441
NSTLT ..., 4-31 | 2N5942 . ... ... 457 | 2N6073 ... ... 4-99 | 2N6193 NG4S . 4-99 | oNeads . 141
INS718 ... .. .4-31 | 2N5943 ... ... ... 4.60 | 2N6O73A ......... 4-99 | 2nN6211 2NG34SA ... ... 4-99 | 2NG446 .. ... .. .. 441
INS944 . 4-55 | 2N6073B ...... ... 4-99 | 2N6212 IN634E ... 4-99 | JNea47 . .. 441
Pwr Metal INS945 ... ....... 4.55 | 2ne074 ... ... 4-99 | 2N6213 2NG34BA ... ... 4-99 | 2NG448 ... ... ... 4-41
INSTA5 ... ..., 46 | 2NS946 ... ... ... 4-55 | 2N6078A .. ... ... 4-99 | 2N6226 ......... .. 45 | 2N6347 ... ... 4.99
2NSTA5HS 2N5947 2N6074B ... ... .. 4-99 | 2NE227 ........... 4-5 | 2NG34TA ... ... 499 | Pwr Metal
2NS745JAN ) 2NBO75 ... ....... 4-99 | 2N6228 ... ... 4-5 | 2N6348 ......... .4-99 | 2NG495 ... ... .. 411
2N5745)TX Pwr Plastic 2NBO75A .. c...4-99 | aNe229 ... .. 4-6 | 2NG34BA ...... ... 4-39
2N5745)TXV INS973 ... 4-42 | 2N6O7SB ......... 4-99 | 2N6230 ... ... ..... 46 | 2N6343 ... .......4-99 | Pwr Plastic
INS758 ... 45 | 2Nse7a ... ... 4-42 2N6231 A6 | 2NG349A .. 499 | 2NG497 ... .. ... 45
2N5759 ........... 4.5 | 2N5975 .. .4-47 | TRANSISTORS IN6233 ... 45 IN6498 4.5
2N5760 .. ... 45| 2N5976 . . 4-42 | Pwr Metal N6234 ... ... 45 | TRANSISTORS 2N6499 . 4.5
2N5977 2N6077 2N6235 ... ... .. 45 | RF
SS Metal 2N5978 2N6078 2N6366 SS Ceramic
2N5763 2N5979 THYRISTORS 2N6367 .......... 4-53 | 2NG501 .......... 4-37
2N5980 RF SCR 2N6368 ..........4-53
OPTOS 2N5981 2N60BO ......... . 4-54 | 2NG236 ..........4-98 | 2N6370 ......... 457 | SS Metal
Photodetectors 2N5982 2NGO8L ..........4-55 | 2N6237 ... ... ... 4-98 2N6502
INSTT . oocasin, o 4-112 | 2N5983 INGO82 ... .. 455 | 2N6238 ... .. .. 4-98 | Pwr Metal 2N6503
2N5778 ... 4-112 | 2N5984 2N6083 . ...... .. .4-55 | 2NG239 ..........4-98 | 2N6377 ...........47
2N5779 ... 4-112 | 2N5985 2NGOB4 ... ... . .4-55 | 2N6240 . ... ... .. 498 | 2N6378 ...........47 | SS Plastic
IN5780 ... ... 4112 | 2N5986 ......... 46 | 2N6094 2N6241 ... ... 498 | 2N6379 ......... &7 | 2NES1S ... ... ... 427
2N5987 .. ...... .46 | 2ZN6095 26249 .. ... ... .. 46 | 2N6380 2N6516 . ......... 827
gg‘wst'?m“s IN5988 ... .46 | 2N60% ING250 . ... 46 | 2N6381 INGSIT 427
e 2N5989 ... ...... .46 | 2N6097 2N6382 2N6518 ... 427
2N5793 2N5990 ........... 4.6 TRANSISTORS aN6383 ........... 46 | 2NESI9 ... ... . 4-27
2N5794 NS9O ... 46 | THYRISTORS RF 2NG384 .. ... .. 46 | 2N6520 ... 4-27
2N5795 ..........4-42 PUT 2N6251 ........... 46 | 2NG385 ........... 46
579 ... 42 | THYRISTORS 2N6116 IN6255 ... 4-54 Dual Chip
Fet PUT 2N6116JAN IN6256 .. ... .. 4-55 | THYRISTORS ING521 ... .. 4-45
€ 2N6027 2N6117 SCR 2N6522 .......... 4-45
2NS797 . 431 | oneozs 2NG117JAN Pwr Metal ZN6394 .. ... ... 4-98
INST9B ... 4-31 2N6118 IN6274 ... 411 | 2N6395 . ... . 498 | Pwr Metal
2N5798 ... 431 | TR ANSISTORS 2NG118JAN 2N6275 ...........A-7 | 2N6396 ..........4-98 | 2NG542 .. ... .. .. 4.5
2NS800 .......... 431 | pwr Metal 2N6276 ...........47 | 2N6397 ..........4-98 | 2N6543 . . ... .. 45
RF ING0D29 . ... ... 46 | TRANSISTORS ING2TT .. 47 | 2N6398 ... . ... .4-98 | 2NeS44 . ... .. 45
2N6030 ... 46 | RF 2N6278 2N6399 ..........4-98 | oNesas ... .. 4.5
2NSB29 ... 459 | ongo3y 46 | 2N6136 2N6279 N6400 ... ... 498 | 2N6S6 .. .. ... 46
2N5835 ... 4-60 2N6280 IN6401 ......... 498 | 2Nes47 ... ... 46
IN5836 ..........460 | b plastic THYRISTORS 2N6281 2N6402 ... ... .. 498
INSB37 .......... 460 | sneoas 4.4 | Triac TNEZAT: < oo v 46 | 2N6403 ... .. .. 498 | Duowatt
ING03S ... .. 4.4 | 2N6145 .. .. ... . 4-102 | 2N6283 ........... 4.6 | 2N6404 .. ... .. .. 4-98 | 2N6548 ... .. ... ..4-28
Pwr Metal 6036 ... 44 | 2N6186 ... 4102  2Ne284 ... ... 46 [ 2N6405 ... 4-98 | 2N6549 ... ... 4-28
2N5838 6037 . aq | 2N6147 4102 | 2Ne285 ... ... ... 46 INGS5L .. ... 4-28
2N5839 INGO38 ... 444 | 2NGISL .......... 499 | 2N6286 ........... 46 | TRANSISTORS 2NB552 ... ......4-28
2N5840 aNG03S 4-4 | 2N6152 .. ... ...4-99 | 2N6287 ... .. .. ... 4-6 | Pwr Plastic 2NBSS53 .......... 4-28
RF 2N6040 ... . 4.5 | 2N6153 ... ... ...4-99 | 2N6294 . ... . ... 4-7 | 2N6406 ........ ... 4-3 | 2N6554 ... ..., 4-28
2NB041 . 45 | 2Ne154 . 4-99 | 2N6295 .. . ... 4-4 | 2NG407 ... ... 43 | 2N6555 . ... 4-28
aNS8AL 460 | ongosz 45 | 2N6155 ... . .. 499 | 2NG296 ... ... ..... 4.7 | 2ne408 ... 43 | 2nNesse 4-28
2N5842 INGO43 .. 4.5 | 2NG1S6 ... ... .4-99 | 2N6297 ... . .. ... 4-4 | NG4S ... ... ... 4-3 | 2N6557 ........ . 4-28
SS Plasti ING044 45 | 2N6157 ... ... 4102 | 2N6298 ... . ... ... 45 | 2NG410 . ... ... 4-4 | 2N6558 .. ... . 428
astic 2NG045 ... ........45 | 2N6158 .. ... . .. 4-102 | 2N6299 ...........4-5 | 2Ne41l .......... 44 | 2NG559
ZN5845 N6159 ... ... 4-102 | 2N6300 .. ... ... S45 | 2N6412 ...........4-4
ZN5845A 2N6160 ......... 4-102 | 2N6301 ...........4-5 | 2N6413 ... ... .. 4-4 | Pwr Metal
Pwr Metal P11 A 4-102 | 2N6303 INGALA ... 44 | oNGS6S . ... .. 46
RF 2N6049 N6162 4-102 INGALS .. ... ... .. 48 | oNeS76 .. ... 4-6
ZN3846 2N60SO ... ... .48 | 2N6163 RF INGAL6 .. ....... .44 | INGSTT ... ... 4-6
2N5847 A5 oneost 46 | 2N6164 2NE304 ... ... 460 | 2N6417 . ... ... .. 44 | IN6580 .......... .46
L 453 | oneosy 46 | 2N6165 2N6305 ... ... . 460 | 2N64IB . .. .. . 44 | 2N6E73 ... ... 4-20
2N5849 ... ... .. 433 | oneos3 4.5 ING419 ... ...... . .44
SS Metal INGOSE . 45 | TRANSISTORS Pwr Metal 2N6420 .. ... .. .. 43 | Fet
IN5859 ... 415 | 2N60SS ... ... ... .. 45 | RF ING306 . 45 | aNe421 ......... .43 | INi2a ... 43
INGBE1 ... .. 4-15 | 2N6OS6 ... .. ... ... 4-5 | 2N6166 ..........4-58 | 2N6307 ...... . .. .. 4-5 | 2N6422 ... ... . ... 43 | 3N125 ... ... 4-33
INGOST 43 2NB308 .. ... ... 4.5 | 2N6423 ... ... 43 | 3NI26 ...........4-33
RF 2N60S8 . 45 | THYRISTORS 2NB312 ... ... 45 | 2NGA24 .. ... .. 43 | 3N12B ... ... .. .. 4-33
2N5862 2N605S 46 | SCR 2N6313 ... 45 | 2Nea2s ... ... 43 | 3INwg0 ... ... 4-33
INGI6T ... ... 4-100 | 2N6314 .45 ) INISS . 4.32
Pwr Metal THYRISTORS 2N6168 . ... .. 4-100 | 2NB315 SS Plastic INISSA .. 4-32
2N5867 Triac 2N6169 ... ......4-100 | 2N6316 2N6426 485 | 3NIS6 ... ... .. 4-32
2N5868 2NGOB8 ... ... .. 4-99 2N6170 .. .. .. .4-100 2N6317 2N6427 .. ...... . 445 | 3NIS6A ... ...... .4-32
2N5875 ... ... .. 4-6 | 2NGOGBA .. . ... . 4.99 | 2N6I7I .........4-101 | 2N6318 IN6428 INIST ... 4-32
INSB76 ... ... 46 | 2NGOGSB .........4-99 | 2N6172 ..... .. .4-101 | 2NG338 ........ ... 47 thru INISTA ..., 432
2NS877 ...nnnnnn. 4-6 [ 2N6069 ... .......4-99 | 2N6173 .. 4101 | 2N6339 ... ... ... 4.7 | 2N6435 3NI58 ... .......432
2NS878 ........... 46 | 2N60G9A .. .. .. .4.99 | 2N6174 .. . . 4-101 | 2N6340 .. ... ..... 47 INIS8A .. ... .. .. 432
2NS5879 ......... .. 46 | 2NG0B9B ... .. . .4-99 2N6341 ... 4.7 | Pwr Metal INIEY .. ... ... 432
2N5880 .46 | 2N6070 ... ... 4-99 | TRANSISTORS 2NG436 ... ... ... 47 | 3N170 ........._ 432
2N5881 ........... 46 | 2NGO70A ....... .4-93 | Pwr Metal THYRISTORS ING437 . 47 | 371 ..o A2
2N5882 ..o 4-6 | 2N6O70B ... .. ... 4-99 | 2N6186 Triac 2N6438 ... ... &7 | 3N209 ... ... .. .433
2N5883 ... ..., 47 | 2Ne07L ........ .4-99 | 2N6187 2N6342 ... .. .4-99 _ IN210 ... ... 4-33
IN5B84 ... ... 4.7 | 2NSO7IA ... ... ..4-99 | 2NG188 2N6342A ... .. .4-99 | SS Multiples IN223 ... 473
INSB85 .......... 47 | 2NGO7IB ......... 4.99 | 2N6189 IN6343 ... 439 | 2N64dl ... 441 | 3N224 ... 4-33
NGB8 :oocun 4.7 | 2N6072 ... ..... 4-99 | 2N6190 2NG3A3A . o 4-99 2N6442 .. 4-41
7-13



CATALOG INDEX (continued)

OPTOS MAC35-5 ........ DIODES
Coupler MAC35-6 ........ 4-102 | Hot Carrier | MC700.... .. ... .. . 2-10 | wmcsed . ... ... ... 2-11
77— 4109 | MAC3S7 ........ 4102 | MBDIOL......... 472 | MCTO1... ... .. 2-10 2-10 | MCS67.A ......... 2-11
AN2SA ... 4109 | MAC35-8 ... ... .. 4102 | MBD10Z........ 472 | mMcr02. .. 2-10 2-10 | MC870........... 211
aN2e .. 4-109 | MAC3S-10 ... 4-102 | MBD103. . .. . ... 472 | MC703.. .. ... 2-10
aN2T ... 4109 | MAC36-1 ........ 4102 | MBD201...... 472 | MCT04. .. . 210 MRTL
AR, . o v i 4-109 | MAC36-2 ........ 4-102 | MBD301....... .. .472 | MC705......... .. 2-10 2-11 | Mmcs7l
AN2Y: i i 4-109 | MAC36-3 .. ... .. 4-102 | MBDSOL....... ... 472 | MC706........ ...2-10 MC874
AN29A ... ... 4109 | MAC36-4 ... .. 4-102 | MBDS02.......... 472 | mc707 .. 210 MC875
AN30 ... 4109 | MAC36-5 ........4-102 | MBD701.. .. .. .. .. 472 2-10
N3 4109 | MAC36-6 .. .. 4102 | mBo702. .. . .472 | MW MRTL 2-10 | mW MRTL
AN32 .. .........4-109 | MAC36-7........ 4-102 MCT08........... 2-11 210 | Mc876 ... ... ... 2-11
AN32A . ........4109 | MAC36-8 .. 4102 | WC MC708 .. ... L2l 2-10
AN33 .. .........4109 | MAC36-10 ....... 4102 | MBILOL ..........472 | MCTIO. ... 211 2-10 | MRTL
AN3S . 4109 | MAC37-1........4-102 MC7IL. ... ... 2-11 2-10 | MC877
4N36 .. ....... 4109 | MAC37-2 ... ... .4-102 | RECTIFIERS MC712 ........... 2-11 2-10
T 7 (e 4-109 | MAC37-3 ... . 4102 | Schottky MC713...........2-11 2-10 | mW MRTL
AN3S .. — 4-109 | MAC37-4 ... . 4-102 | MBR320M .. . . .4-92 2-10 | mcs78 ... .. ... 2-11
AN3IBA . ......... 4-109 | MAC37-5 ........ 4-102 | MBR3IOM ... ... .. 492 | MRTL
MAC37-6 ....... 4-102 | MBR335M MC714 .. ... ... .2-10 MRTL
DIODES MAC37-7 .. ......4-102 | MBRI520.. ... . .. 4.92 | MC7TI5 ... ....... 2-10 2-11 | mcs79
vvC MAC37-8 ... . 4-102 | MBRIS30.........4-92 211 | mcsso
BBIOSA .......... 470 | MAC37-10 ....... 4-102 | MBRI535 mW MRTL 211
BBL0SAM MAC38-1........4-102 | MBR2520...... 492 | MCcT17.o o 2-11 211 | mW MRTL
BBLOSB .......... 4-70 | MAC38-2 ....... 4-102 | MBR2530.........4-92 | MC718 .. .. .. ... 211 2-11 | Mmcssl . .. 2-11
BB105BM MAC38-3 ... .. . 4-102 | MBR2535 MC719......... .21l 2-11 | mcss2 2-11
BBIOSG .. .. ..... 470 | MAC38-4 ... ... 4102 | MBR4020.........4-92 | MC720......... 2-11
BB105GM MAC38-5 ... ..... 4-102 | MBR4020PF. . . 492 | MC721....... .. . .Z2-11 MRTL
MAC38-6 ........ 4-102 | MBR4030.. ... .. .492 | mMC72z.. ... . ... .2-11 2-10 | mc883.. . ... . ... 2-10
TRANSISTORS MAC38-7 ..4-102 | MBR4030PF 492 2-10 | mcssd ... ... .. 2-10
RF MAC38-8 ....... 4-102 | MBR4035 MRTL 210 | mcsss. .. ... .. 2-10
BFRSO ......... .. 4-60 | MAC38-10 4102 MC723 . ..........210 MCB85.A ... ... 2-10
BFROL ........... 460 | MAC77-1 THYRISTORS MC724A .........2-10 Mcsss 2-10
BFR96 ...........4-60 | MAC77-2 Bidirectional Switch | MC725..... ... .. 2-10 2-11 | wmcss7 ... ... .. 2-10
BFX89 .. .. ... .. 4-60 | MAC77-3 MBS4991 . 4105 | mc76 ... .. 2-10 211 | messs 210
BFY90 ... ...... 4-60 ::g_?’;‘; MBS4992 ... . . 4105 | MC727.......... 2-10 2-11 | mcss9A .. ... 2-10
- 211 | mC8%0 ... ...... -
Pwr Metal MAC77-6 MIL-M-38510 mW MRTL 2-11 MSS?‘I ______ %if,’
BUIOS .. ... .45 | MACT77 Devices ...........55 | Mc728...........2-1 211 | mces2 . .. . 210
BU126 MAC77-8 LINEAR
BU205 ........ ... 44 | MACO2-1 ... .. 499 MRTL mW MRTL
MCBTI3L .. .. 16
BU208 .. ... .. A9 | MAC92:2 ... .. ... 499 o MC729 .. ..2-10 .2-10 | wmcg93.. . ... 211
BYW6O ... .. 489 | MAC92-3 ... ....499 | MCBTLIP......... .36 2-10
BYWS1 . ... 489 | MAC92-4 . . 4.99 | MCBTIAL .. 36 | mW MRTL 210 | MRTL
BYW62 .. ........ 489 | MAC925 ... ... 499 | MCBTI4P ... .. . 36 | mC764.... . ... 211 2-10 | mces4 ... ... _..2-10
BYW64 .. ... .. 489 | MAC92.6 ... ... .4.99 | MCBTZ3L........ . .36 | mC767A ....... . .2-11 MCB9S ... .. 210
BYWES . ... ... 489 | MAC2A-1 . 4.99 | MCBIZ3P... . 36 | Mc770...........2-11 | mW MRTL e 2.10
BYW6E ... ... 489 | MAC9zA-2 ... .. 4.99 | MCBT24L........._ 36 MCS28F ... ... .. 211
MAC92A-3 .. .. .. 499 | MCSTAP.......... 36 | MRTL mW MRTL
MICROCOMPUTER | MAC92a-4 . 499 | MOBT26 ... 37 | mc771 ... 210 | MRTL MCB9E . 211
Family MAC92A-5 . ....... 4-99 | MHTL mMCc774 ... .. 2-10 | mc829 ... .. L2410
M6800 ............ 1-2 | MAC92A6 .. ...... 4-99 | MCe60 MC775........... 2-10 MRTL
MAC220-2 .. . .. 4-99 MCE61 MDTL MC899
Support Hardware | MAC220-3 ... .. .. 499 | MCe62 mW MRTL MC830 28 | Mcsoo . . 210
M6800 . ... .. 1-4 | MAC220-5 ... . .. 499 | Mce63 NTTG . 211 | wes1 og | meson 210
MAC220-7 ........4-99 | MC664 MCB3Z .. ... ... 28 | mcsoz..... ... .. 2-10
Support Software MAC220-9 . ....4-99 | mcees MRTL 2w ;
T« ¢ I 2-8 | MC303 2-10
M6800 . ... .. 1-4 | MAC221-2 ... ...499 | wmCess MCTTT .o 210 | wegas 2.8 | MC904 . 2-10
MAC221-3 ... .. .4-99 | MCe67 MC835 . 2.8 | MC905 .. ... 2-10
System Support MAC221-5 .. ... .49 | mCe6s mW MRTL MC836 28 | mesos 210
MEB00 ... 1-3 | MAC22L-7........499 | MC669 MCT78 ... 0L | weggy 7T o | MCS07 210
MAC221-9 ... .. ...4-99 MC670 MC838 .. ... ... _2-8
THYRISTORS MAC4688 .. ... ... 4103 | mce71 MRTL MC83a 28
Triac MAC4689 . ... . 4103 | mc72 MCT79. 210 | wesao T 23 | MW MRTL
MACIO-1 ... ... .4-99 | MAC4690... ... .. 4-103 | mce73 MC780 ... 210 | gegay T 2.5 | MC90B.......... 211
MACIO-2 ......... 4-99 | MAC5441...... . .4-103 | mce74 Me8as . og MC309 . ... ... 2-11
MACI0-3 .........4-99 | MAC5442 4103 | wmce7s mW MRTL Mossd 28 | MCSIO.. Z1l
MACIO-4 . 499 | MAC5443 . . . 4103 | mCe76 MC781 21| ucess 2 | ML 2-11
MACL0-5 ..... ...4.99 | MAC5444 . 4103 | Mmce77 MC782 ... .. 211 | pegae T 9g MCOLZ:, .. ivns 2-11
MACI0-6 .........4-99 | MAC5445 . 4103 | MC678 wess7 gg | MCOLI.......... 1l
MACIO-7 ... .. 499 | MACS5846........4-103 | mce79 MRTL wosss T
MACIO-8 ... ... .. 4-99 | MAC6400-80 .. . 4-103 | mceso MC783 .. 210 | wosas 25 | MRTL
MACIL-1 ... .. ... .4-99 | MAC6410-80 ... .4-103 | MCe81 MC784 ... . 210 | wcsso 5.g | MC914 2-10
MACIL-2 .. 499 | MAC6420-80 4103 | mcea2 MC785A ... . 210 | geesy 2g | MO9S .. 210
T T — 2.93 | MAC40683 ... . 4-103 | mces3 MC786 ... 210 | wegsa T 5.9 | MC36 2-10
MACIL-4 .. 4-99 | MAC40689 .. . .4-103 | mcesa MC787 .. ... 200 | wegss T
MACIL-S .. ... ... 499 | MAC40690.......4-103 | mMce8s MOTBE o v vaic s 210 | yoges T 29 mW MRTL
MACIL-6 .. . 4-99 | MAC40795 ... 4-102 | wmcess MC789A ... ... 210 [ gegee ooy | MESIT. 2-11
MACILT 499 | MmAc40796 4102 | mcess MC790 ... 210 | egsy 2g | MESIE oosinnin &il
MACI1-8 .. ... .. .499 | MACA0797 ... ...4-102 | mcesg MC791 .. ... B S T T 2.9 | Mco19 211
MAC35-1 .. ... .4-102 | MAC40798 ... .. .4-102 | mceso BCTDD 1o coniaia 340, | gy 59 | Mca20 2-11
MAC35-2 4102 | MAC40799 .. . 4-102 | mce9l wesez 2.9 MCa21 . ..., 2-11
MAC35-3 .. ... 4-102 | MAC40800 .. .. .4-102 | mcC69s mW MRTL MeRes g | Mes2z........... 211
MAC354 ... . 4102 | MAC40801 ..4-102 | mCe9s MC793 . ......... .2-11 o
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MC5416
MC5417
MC5420
MC5426
MC5430
MC5437
MC5438
MC5440
MC5442
MC5443
MC5444
MC5445
MC5446
MC5447
MC5448
MC5449
MC5450
MC5451
MC5453
MC5454
MC5460
MC5470
MC5472
MC5473
MC5475




§ CATALOG INDEX (continued)
\ MC5477 MC7266 MC74H71 MC8322 MC10168 . ... .23
\ MC5479 WC7267 MC74H72 MC8324 mW MRTL MCI0I70 .......... 23
MC5480 MC7270 MCT74H73 MC8328 MCS718 . ... I | melo171 .23
MC5483 MC7271 MC74H74A MC2300 MCI10172 ..........2-3
MC5484 MC7280 MC74H79 MC8301 MRTL MCI0173 ... .23
MC5486 MC7281 MC74H86 MC8304 MC9719A MC10174 ..........2-3
MC5430 MC7400 MC74H89 MC8306 MC10175..........2-3
MC5491A MC7401 MC74H115 MC8307 mW MRTL MCIO176 . ......... 23
MC5492 MC7402 MC74H116 MC8308 MC9720.......... 211 | MC10177 .......... 2-3
MC5493 MC7404 MC74H117 MC8303 MCS721.......... 211 | MCL0178 ... ... 23
MC5494 MC7405 MC74H118 MC8310 MC9722 ... Z1 | MCL0179 .......... 23
MC5435 MC7406 MC74H119 MC8311 MC9723 ... ... 2-11 | MC10180 .......... 23
MC5496 MC7407 MC74H120 MC8312 MC9724 ... 211 | MC10181.......... 23
MC54H00 MC7408 MC8314 MC9725......... Z11 | Mcl0182 ... 23
MC54H01 MC7409 LINEAR MC8316 MC10183 .......... 2-3
MC54H02 MC7410 MC7522 ... ... 35 | mcsals MRTL MC10186 . ......... 23
MC54H04 MC7416 MC7523........ ... 35 | mcs32 MC9801..........2-10 | MCI0190.......... 23
MC54H05 MC7417 MC7524 ....... ... 3-5 | mcs3zs MC9802 . ......... 2-10 | mC10191...... ... 2-3
MC54H08 MC7420 MC7525 ........... 35 | mce3ze MC9804 ... ....... 2-10 | MC10193.......... 23
MC54H10 MC7426 MC7528 ........... 35 | MC837s MC9807 .......... 2-10 | mC10194 .......... 2-3
MC54H11 MC7430 MC7529 .. .. ... 35 | wmcs3rr MC9809.......... 210 | MCIO195.......... 2-3
MC54H12 MC7437 MO ... oo s 3-5 | mcsis3 MC98I3 .......... 2-10 | MC10197 .......... 2-3
MC54H20 MC7438 MC7535 ... .. ... 35 MCoBL4 .......... 2:10 | MCI0210.......... 23
MC54H21 MC7440 MC7538 ... ....... 35 | LSl MC9815.......... 210 | MCI02IL.......... 2-3
MC54H22 MC7441A MC7539 ... ........ 35 | Mcss00........... 25 Mciz12 .......... 2-3
MC54H28 MC7442 MC7705C ... ... ... 319 | wmesso1 .. 2.5 | MW MRTL MC10216 .. ........ 23
MC54H29 MC7443 MC7706C......... 319 | mcssoz. ... ... 2.5 | MC9818 .. ... ... 2-11 | mC10231 ..........2-3
MC54H30 MC7444 MC7708C.........3-19 | wC8503 . ..........25 MC10287 ..........2-3
MC54H31 MC7445 MC7712C. .. 319 | wmcssos ... 2.5 | MRTL MC10501 ... ....... 22
MC54H32 MC7446 MC7715C.... ... .. 319 | wcssos... ..., 2.5 | MC9BI9A ........ 2-10 | MC10502..........2:2
MC54H36 MC7447 MC7718C......... 3-19 | mcs506........... 2.5 MC10504 .......... 2-2
MC54H39 MC7448 MC7720C . 319 | wcssa0. .. ... 2.5 | MW MRTL MC10505 . . . ... 22
MC54H40 MC7449 MC7724C . .. ... .. 319 | mcsszl. ... ... 2.5 | MC9820.......... 2-11 | MC10506..........2-2
MC54H50 MC7450 MC7805C.........3-19 | mc8s22 .. .. ... 2.5 | MC982l.......... 2-11 | MC10507 .......... 2-2
MC54H51 MC7451 MC7806C .. ... ... 319 | mces23 . .......... 2.5 | MC9822.......... 2-11 | MC10509.......... 2-2
MC54H52 MC7453 MC7808C ...... ... 3-19 | wcesas ... .. 2.5 | MC9823 ... ... .. 2-11 | MC10514 .......... 22
MC54H53 MC7454 MC7812C......... 319 mcos24 .......... 2-11 | MC10515.......... 2-2
MC54H54 MC7460 MC7815C .. ... ... 319 | MTTL MC9825 ... ... 2-11 | mc10516..........22
MC54H55 MC7470 MC7818C...... ... 319 | mcsso1 MC10517 .......... 2-2
- MC54H50 MC7472 MC7824C ... .. 319 | mcss02 MECL MC10518 ... ....... 22
MC54H61 MC7473 MC7902C .. ... ... 319 | MC8603 MC10100.......... 2-2 | MC10519 ... ... .. 2-2
MC54H62 MC7475 MC7905C . ... ... 319 MC10101.......... 2-2 | Mc10521.......... 2-2
MC54HT1 MC7476 MC7905.2C .......3-19 | LINEAR MC10102.......... 2-2 | MC10524.......... 22
MC54H72 MC7477 MC7906C.........3-19 | mcsT13 MC10103.......... 2-2 | MC10525..........2:2
MC54H73 MC7479 MC7908C....... .. 319 | mcsTie MCl0104 ... . .. 2-2 | MC10530.......... 22
MCS4H74A MC7480 MC7912C.........3-19 | mcsT23 MC10105.......... 22 | MC10531.......... 2-2
MC54H79 MC7483 MC7915C .. ... 319 | McsT24 MCI0106.......... 2-2 | MC10533.......... 22
MC54H86 MC7484 MC7918C . ... .. 3-19 | mcatze MC10107 .......... 2-2 | MC10535.......... 22
MC54H89 MC7486 MC7924C......... 319 MC10109.......... 22 | MC10536.......... 2-2
MC54H115 MC7490 MC78M05 ..319 | MTTL MC10110.......... 2-2 | MC10537 .......... 2-3
MC54H116 MC7491A MC7BMO6. . ... ... 319 | Mce300 MC10111 ..., 22 | MC10541.......... 23
MC54H117 MC7492 MC78MO8...... ... 3-19 | mco3ol MCIOLI3 .......... 2-2 | MC10560.......... 23
MC54H118 MC7493 MC7BMI12. . .. ... 319 | w9304 MCl10114 .. ... ... 2-2 | MC10561.......... 23
MC54H119 MC7495 MC78M15. ... .. .. 3-19 | MC9306 MClOL15 .. ... ... 22 | MC10562.......... 2-3
MC54H120 MC7496 MC78MI8. ... .. 3-19 | MC9307 MCI0116.......... 22 | MC10564 ... ....... 2-3
MC74H00 MC78M20.. ... ...3-19 | wcC3308 MCIOLI7 .......... 2-2 | MCL0571..........2-3
LINEAR MC74H01 MC78M24. ... .. 3-19 | wC9309 MCIOLI8 .......... 22 | MC10572.......... 23
MCS522 .. ... ... 35 | MC74H02 MC9310 MCI0119.......... 2-2 | MC10574 ... ....... 23
MC5523 ... ........ 35 | MC74H04 MTTL MC9311 MC10121 .......... 22 | MC10575 ... ...... 23
MCS524 ... ... 35 | MC74HOS MC8241 MC9312 MCI0123 .......... 2-2 | MC10576 . ... ..... 23
MC5525 . .......... 3-5 | MC74H08 MC8242 MC9314 MC10124 . ... ... 2-2 | MC10580 . ... i3
MC5528 ... ....... 35 | MC74H10 MC8250 MC9316 MCI0125.......... 22 | MC10581.......... 23
MCS529 ... ........ 3-5 | MC74H11 MC8251 MC9318 MCI0128 .......... 2-2 | MC10616.......... 2-3
MC5534 ... ...... 3-5 | MC74H12 MC8260 MC9322 MC10129.......... 2-2 | mc10631.......... 23
MCS535 . .......... 35 | MC74H20 MC8261 MC9324 MC10130 .......... 22
MCS538 ... ........ 35 | MC74H21 MC8266 MC9328 MCI0131 .......... 2.2 | PLL
MC5539 ... ... 35 | MC74H22 MC8267 MC9375 MC10132 .......... 2-2 | mc12000. .. ...... 2-6
MC74H28 MC8270 MC9377 MC10133.......... 2-2 | Mc12012. . ... .. 2-6
MOS MC74H29 MC8271 MC9383 MC10134 . ... ... 22 | MC12013.......... 2-6
MC6300 MC74H30 MC8280 MC9601 MC10135....... ... 2-2 | MC12014 ... ... .. 2-6
MC56802 MC74H31 MC8281 MC9602 MCI0I36.......... 2-2 | MC12020.......... 2-6
MCE850 MC74H32 MC8300 MC9603 MCL0137 .......... 22 | mc12021. . ...... 26
MC6852 MC74H36 MC8301 MCL0138.......... 2-3 | MC12040.......... 26
MC6860 MC74H39 MC8304 MRTL MCL014L.......... 2-3 | MC12060.......... 2-6
MC6862 MC74H40 MC2306 MCO701.......... 2.10 | Mcl01s3..... 23 | MCI2061.......... 26
MC6863 MC74H50 MC8307 MC9702 . .. 2-10 | MCI01S8.......... 23 | mc12s13 ... 26
MC74H51 MC8308 MC9704 . .2-.10 | MCIOIS9.......... 23 | mc12520.......... 2-6
MTTL MC74H52 MC8309 MCS707 .. 2.10 | MClO16O.......... 2-3 | Mc12521.......... 2-6
MC7241 MC74H53 MC8310 MC3709 ... .. ... .. 2-10 | MCLOI6L.......... 23 | MC12540 .......... 2-6
MC7242 MC74H54 MC831l MC9713 .. 2.10 | MC10162.......... 2-3 | MC12560.......... 2-6
MC7250 MC74H55 MC8312 MCO714 ... ... 2.10 | MC10163 ... ... . 2-3 | MC12561 ... g
MC7251 MC74H60 MC8314 Mca71s 210 | Mcio1es ... 23
MC7260 MC74H61 MCe3l6 MCI0165 .......... 2-3 | LINEAR
\ MC7261 MC74H62 MC8318 MC10166 . ......... 2-3 | MC13120
M 7 | 1 6
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MCL4554 ... 7 | MC7A416 ... .26 | MCA2214......... 4-81 | MCE936..... . "L218 | MCMSO4ALL ... .2-15

MOS 7
MC14000 . . ........ 1-7 MC14555 .. .. ... 17 | MC74417 .......... 2-6 | MCA2221......... 4-81 | MCE944 .. ........ - MCM5303ALL .....2-15
MC14001.......... -7 | MC14556.......... 17 | mc7aa1s. ... .. 26 | MCA2222......... 4-81 | MCE945 ... ... ... - m:ussouh ..... 2-15
MC14002 ... .. T17 | MC14s57 ... ... .17 | MC7A41S . ........ 2-6 | mcA2223..... . .4-B1 | MCE946 ...
MC14006 .......... 1-7 MC14558 ... .. .... 1-7 | MC74450 MCA2224 . ........4-81 MCE948 _ . MOS
Mo18007 L7 | mciasss 1-7 | mc74452 MCA2231 . ........ 481 | MCE962 .......... MCME550. ... ...... 1-6
MC14008 .. .. .. Cp7 | MC14560. ... 1-7 | MC74453 WCA2232 ... s 4-81 | MCES4HOO MCME560. . ........ 1-6
Mool . L7 | mcuaser ... 1-7 | mMC74454 MCA2233. .. ...... 4-81 | MCE54HO1 MCMB561.......... 1-6
Mol4012 L7 | mciasez ... 1-7 | MC74455 MCA2234 . ... ... 4-81 | MCES4HO4 MCMB562. ... 1-6
MCI4013 .. ...._... 1-7 | MCI4566.......... L-7 | MC74456 MCE54H10 MCME570. .. ... .. 1-6
MC14014 .. 1.7 | MCl1as572 ... 1-7 | MC74460 LINEAR MCE54H20 MCMES71A ... ... 1-6
MC14015 .. ... ... .17 MCIASBO: ... e 1-7 MC74468 MCBLI709......... 314 MCE54H31 MCM6E572. ......... 1-6
MC14016 .. ... . 1.7 | MC14s8L. . ... .. 17 MCB1710 MCES4H40 MCM6573......... 1-6
MC14017 .. ........ 1.7 | MC14582. ... 1.7 | LINEAR MCB1723 MCE54H51 MCMESTA. . ... ... 1-6
melso20 17 | Mcuass3 1-7 | mc75107......... 3-10 | mcB1741 MCES4H54 MCMESTS. . ... 16
meuozn L7 | mciasss. ... 1-7 | mc75108... ... .. 3-10 | MCB1748 MCES4HS6 ... .....2-13 | MCM6576.. . ....... 1-6
MC14022 ... . ...... 1-7 MTTL MC75109......... 3-10 MCBC1709..... ...3-14 MCES4H57 . ....... 2-13 | MCM6577.......... 1-6
MC14023 ... ... ... 1-7 MC75110 ......... 3-10 | MCBC1710 MCE54H72 . .... ... 2-13 | MCMB578.......... 1-6
weiso2s 17 | meisas2 MC75140 MCBC1723 MCES4HT3 . ... ... 2-13 | MCM6579.......... 16
MCL4025 ... ....... 1.7 | Mc17482 MC75325 v voinvie 35 | MCBCL741........3-15 | MCE54H79.. .. .. .. 213 | MCM6580.......... 1-6
wewor 1.7 | mc2s4s2 MCT75358 ... ... 3-3 | MCBCL748........ 3-14 | MCES4HI46 .. ... .. 2-13 | MCME581... . ...... 1-6
MC14028 .. ........ 1.7 | MC27482 MC75365 .......... 34 MCES4103 .. ......2-13 | MCM6583... . .. .. 16
MC14032 .. 17 MC54100 MC75368 ..........3-3 | MTTL MCE7003F ... .. ... 2-13 | MCM6590. . ..... .. 16
MCl8034 1.7 | Mcs4107 MC75450 . . ....... 3-11 | MCBC5400...... .. 2-12 | MCE7005F ........ 2-13 | MCM6591.... .. ... 16
MC14035 . .. ..1.7 | MC54li2l MC75451 ... .. ... 3-11 | MCBCS401...... 212 | MCE7006F ........ 2-13 | MCMB604. ... ... .15
MC14038 17 | mesa1es MC75452 ... .. ... 311 | MCBC5402... ... 2-12 | MCEZ007F ........ 2-13 | MCMB604-2. ... .... 1-5
MC14040 .. .. ...... 1-7 | Mc54150 MC75453 .........3-11 | MCBC5404........ 2-12 | MCE74HOO........ 2-13 | MCM6604-4 ... .. .. 1-5
wclao42 L7 | mcsa1s1 MC75454 . ... . ... 3-11 | MCBC5405........ 2-12 | MCE74HO1........2-13 | MCM660SA ........ 1-5
Mol4046 17 | Mcs4152 MC75461 .. ....... 3-11 | MCBC5410........ 2-12 | MCE74HO4 . ....... 2-13 | MCMG60SAL ....... 1-5
MC14049 ... .. 17 | mcs4153 MC75462 ... ... ... 3-11 | MCBC5420........ 2-12 | MCE78HIO........ 2-13 | MCMG660SAZ ....... 1-5
MCL4050 ... . ... 1.7 | Mcs4155 MC75463 .. ... ... 311 | MCBC5430........ 2-12 | MCE78H20........ 2-13 | MCM6616.......... 1-5
Mei&o71 17 | mcs4156 MC75464 . ... .. 311 | MCBC5440........ 2-12 | MCE74H3L.. . ... .. 2-13 | MCMB810
MC18076 17 | Mcsals? MC75491 .. ...... .. 3-8 | MCBC5450........ 2-12 | MCE74H40 ... .. .. 2-13 | MCMB815
Mela0el L7 | mMcs46ea MC75492 .. .......3-8 | MCBCS451..... ... 2-12 | mCE7aMs1. ... ... 2-13 | MCM6830
MCl4810LP ‘L | Mcs416s MCBCS453, .......2-12 | MCE74HS4 .. .. . . 2-13 | MCMs832
MC14811LP ... 1-8 | MC54176 MTTL MCBCS5454 . ... 2-12 | MCE7aHS6........2-13
MC14412FL ... .. .. 1-8 | MC54177 MC83151 MCBCS460. . ....2-12 | MCE74H57........2-13 | MECL
MeLa412VL 1.8 | MC54180 MC83152 MCBC5472.. ... ... 2-12 | MCE74H59........ 2-13 | MCM10140. ... ... 23
MCL4A1SEFL 1 | MC54181 MC83153 MCBC5473 .. ... ... 212 | MCE74H146....... 2-13 | MCM10142......... 23
MCL8415FLFP Lg | MC54182 MC93151 MCBC5479 . ......2-12 | MCE74103 ........2-13 | MCM10143.. ... .. 2-3
MClaa15VLVP . 1.8 | MC54192 MC93152 MCMI10144. . . ... 2.3
MCL4415LP ... 18 MC54193 MC93153 LINEAR DIODES MCM10145 .. ... .. 2-3
MCI443SEFL . ... .. 1.8 | MC54195 MCC1436 .. .....3-15 | Current Limiting MCM10147.. ... ... .23
MCI4435FLFP ... 1-8 | MC54408 DIODES MCC1439 . .. ... 3-14 | MCLI300 ... ... 4-82 | mcMi0148 . . 23
MC14435EVL . ... .. 1.3 | MC54416.......... 2-6 | Reference MCC1458 MCL130L ... ... 482 | MCM10149. . ... ...2-3
MCL4435VLVP 1g | Mcsaal7 26 | MCAISIL. . .. ... 481 | MCC1463 MCLI302 ... ... 4-82
Mol4480LP . Lg | MCsaa1s ... 2-6 | MCAI912 ... ... ... 4-81 | mMcc1469 MCL1303 ......... 4-32 | MOS
MCL4450LP . 13 | MCsaa19 ... 26 | McA1913 ... ... 4-81 | MCC1495 MCL1304 ... ......4-82 | mcmias0s. .. ... .. 17
MCL4451LP .. . .. 1.8 | MC54452 MCAL914 . ........ 4-81 | MCCIS36..... . . .. 315 MCM145054 ....... 1-5
MCL4490EFL . 18 | Mc54453 MCAL921 ... ... 4-81 | MCCI539..... ... 3-14 | Zener MCM14505C ... .. 1-5
MCL8490FLFP 1.8 | MC54454 MCAI922 . ........ 4-81 | MCCIS558 MCLTC6010 . ... 4-82 | MCMids2e. ... 1-7
MCI14490EVL  .1-8 | MC54455 MCA1923 .. .. ..4-81 | MCC1563 MCLTC6025 .. ..... 4-82 | MCM14524A .. ... A8
MCL4430VLVP 1.8 | MCs4456 MCA1924 .. ... .. .4-81 | MCC1569 MCLTC6050 .......4-82 | MCM14524C ... . 1-6
MCL4501 . ... 1.7 | MC54460 MCAI931.. ... ... 4-81 | MCC1595 MCLTC6100 . ... ... 4-82 | MCM18537. ... .. ... 1-5
MCl450Z 1.7 | mcsases MCA1932.........4-81 | MCCI709....... 314 MCM14537A ... ... 1-5
MC14506 .. 17 MCA1933......... 4-81 | Mcc17o9c........3-14 | MOS MCM14537C ... ... 1-5
MC14507 .. ....... 1-7 LINEAR MCA1934 .. ....... 4-81 MCC1710 MCM2102.......... 1-5 MCM14552.........1-7
MC18508 1.7 | MCS5107. .. ... .3-10 | MCA2011... ... .. 4-81 | mccli710C MCM2102-1........ 1-5 | mcmi4ss2a ... ... 15
MC14510 . 1.7 | MCs5108.. ... ...310 | mcaz012 .. ... ... 4-81 | Mcci7il MCM2102-2........ 1-5 | MCM14552C .......1-5
MC18511 17 | messas. 35 | MCA2013.........4-81 | McCI711C MCM2102A ... . .. 1-5 | MCM68111A
MCl4512 .17 MCA2014 ... ... 4-81 | MCC1723 MCM2102A2 ..... .. 1-5 | MCM68112A
Molasie L7 | MTTL MCA2021......... 481 | Mcci723c MCM2102A4 ... 1-5 | MCM68707
MOI4515 . ‘17 | mc7ai00 MCA2022 . ...... . 4-81 | McC1741 .. ...... 315 | MCM2111A ... . .1-5 [ MCM68713
MOl8516 L7 | mc7a107 MCA2023 ......... 481 | mcci7aic.. ... 315 | MCM2111A2 .......15
mewss17 17 | mcraial MCA2024 .. ... ... 4-81 | MCC1748.. . ... .. 3-14 | MCM2111A4 .. 1-5 | THYRISTORS
MCl4518 . 17 | Mc7a1as MCA2031......... 481 | MCCI748C. . ...... 314 | Mcm2112a ... 15 | SCR
MC14519 17 | mc7a150 MCA2032........ 4-81 MCM2112A2 ... ... 1-5 | MCR80-05....... 4-102
MC14520 .17 | mc7a1si MCA2033 . ........ 4-81 | MOS CHIPS MCM2112A4 . ... 15 | MCR80-10 .......&102
MC14521 ... .17 | MC74152 MCAZ2034 ......... 4-81 | McCl44a0. . ... .. .18 MCR80-20 . ... .. 4102
MC14522 .. . 17 | MC74153 MCA2111. .. 4-81 | Mccl44s0. ... .18 | MTTL MCR80-30 . ... 4102
MC14526 . .17 | MC74155 MCA2112. ... ... 4-81 | MCCl4451. .. ... 1-8 | MCM40OOLP ... ... 2-15 | MCR80-40 ..... .. 4-102
MC14527 .. ....1.7 | MC74156 MCA2113 ... .. ...4-81 MCM4002L.P ... ... 2-15 | MCR80-50 ....... 4-102
MC14528 1.7 | MC74157 MCA2114 ... .....4-81 | LINEAR MCM4003ALL ... 2-15 | MCR80-60 ....... 4-102
MC14529 .. ........ 17 MC74164A MCA2121......... 4-81 MCCF1458 ... .....3-15 MCM4004ALL ... .. 2-15 MCR80-70 ...... 4-102
MC14530 1.7 | MC74165 MCA2122 ......... 4-81 | MCCFI558........ 3-15 | MCMA4064 MCR80-80 .. .... 4102
MCl4531 1.7 | MC74176 MCAZ123.........4-81 | MCCF1709........ 3-14 | MCM4067 MCR81-05 . ... .4-102
MC14532 .. 1.7 | MC74177 MCA2124 .........4-81 MCCF1709C....... 3-14 | MCM4068 MCRB1-10 . ... ... 4-102
MC14538 . ...1.7 | MC74180 MCA2131......... 4-81 | MCCF1781........ 3-15 | MCM4069 MCR81-20 ... ... 4-102
MC14536 .. ... ..1.7 | MC74181 MCA2132.........4-81 | MCCFI741C....... 3-15 | MCM4070 MCR81-30 ....... 4-102
MC14539 . .. 1.7 | Mc74182 MCA2133.........4-81 MCM4300L. ... .. 2-15 | MCR81-40 ..... .. 4-102
MC14541 ... ... .. 1-7 | MmC74192 MCAZ2134 . .. .. ..4-81 | MDTL MCM4302L. .. ... .. 2-15 | MCR81-50 ....... 4-102
MC14543 ... . 1.7 | mc7a193 MCA2211.........4-81 | MCE930.. ... .. ... 2-14 | MCMA4303ALL ... . 2-15 | MCR8I1-60 .. .. .. 4-102
MC14549 1.7 | Mc74195 MCA2212......... 4-81 | MCES32. ... ....2-14 | MCMA4304ALL..... 2-15 | MCR8I-70 ....... 4.102
MC14553 ‘1.7 | mc7as08 MCA2213 . ........ 481 | MCE933 ... ...2-14 | MCMS5003ALL .....2-15 | MCRE1-80 ....... 4-102
7-17
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MCRE2-05 . Pulse Modulator MCR3918-8 MD2904AF .. MDABOS . TRANSISTOR
MCR82-10 ....... 4-102 | MCR729-5 ... 4-103 | MCR3918-9 MD2904F . ... ... .. 4-42 | MDA920-1 FET
MCR82-20 .......4-102 | mCR729-6 .. . 4-103 | MCR3918-10 ... 4-100 | MD2905... ....... 4-42 | MDA920A1 MFE120
MCRE2-30 . . 4102 | werros7 4103 | MCR3®35-1 . 4101 | MD2905A MDA920-2 MFEL21
MCR82-40 ... . . 4-102 MCR729-8 . 4103 | MCR3935-2 ... . 4-101 MD2905AF MDAS20A2 .. ...... 4-89 MFE122
MCR82-50 .......4-102 | MCcR729-9 . . 4-103 | MCR3935-3 MD2905F ... .... .4-42 | MDA920-3 MFEL30 . . .. . 433
MCRE2-60 . ... .. 4-102 MCR729-10 . . ... .4-103 MCR3935-4 MD3250 .. ... .. .. .4-44 MDAS20A3 . ... ... 4-89 (715 ) R —— 4-33
MCR82-70 ... .. 4-102 MCR3935-5 .. 4-101 | MD3250A.... . ... . 4-44 | MDA920-4 MEEL32 . ... . 433
MCR82-80 ... ... 4-102 | SCR MCR3935-6 MD3250AF . .......4-44 | MDA920A4. . ..... . 4-89 | mrE140
MCR83-05 ... .. 4-102 | mcRgas-1 ... . .. 4-103 | MCR3335-7 ... . .4-101 | MD3250F........ 4-44 | MDA920-5 MFES90 . ... ... 433
MCR83-10 . ... ... 4-102 | MCRe46-2 ... .. .4-103 | MCR3935-8 .. . 4101 | MD3251...... ... 4-44 | MDA920A5 MFES91 ... ... ... 4.33
MCR83-20 . ...... 4-102 | Mmcre4s-3 . 4-103 | MCR3935-9 ...  4-101 | MD3251A... . .. . .4-44 | MDA920-6 MFES23 . .. 4-32
MCR83-30 . ...... 4-102 | wmCReas-4 4-103 | MCR3935-10 ... 4101 | MD3251AF........4-44 | MDA920A6 .. ..... 4-89 | wmpes2a 4-32
MCR83-40 ... ... 4-102 MCR1330 MCR4018-1 MD3251F ......... 4-44 | MDAS20-7 MFE2000 .. . .. 433
MCR83-50 . .... .. 4-102 | mcr1350 MCR4018-2 MD3a09 .. .. ... .. 4-42 | MDA920A7........ 4-89 | wmrez001 4-33
MCR83-60 ....._. 4102 MCR4018-3 MD3410..........4-42 | MDA922-1 MFE2004 ......... 432
MCR83-70 ... 4102 | Pulse Modulators MCR4018-4 MD3425 MDAS22-2 MFE2005 .. .. . 432
MCR83-80 .. ... 4-102 | mcRi7185 .. 4-103 | MCR4018-5 MD3467 .. .. .. 4-44 | MDA922-3 MFE2006 . .. . .4-32
MCRIOI ... ... .. 4-98 | wcri718-6 4-103 | MCR4018-6 MD3467F ... ... .4-44 | MDA922-4 MFE2007
MCRIOZ.......... 4-98 | MCR1718-7 .. . .4-103 | MCR4018-7 MD3725 . ....... 4-84 | MDA922-5 MFE2008
MCRIO3 ... ... ... 4-98 | mCRr1718-8 ... .4-103 | MCR4018-8 MD3725F ....... 4-44 | MDA922-6 MFE2009
MCRIO4 ... . . .. 4-98 | mcR1906-1 ... . 4.100 | MCR4018-9 MD3762 ... ... ... .4-44 | MDA922-7 MFE2010 .. ... ... 4-32
MCR106-1 ...... .. 4-98 | MCR1906-2 .. ... 4-100 | MCR4018-10 MD3762F .........4-44 | MDA922-8 MFE2011 .. ... A3
MCR106-2 ........ 4-98 | MCR1906-3 . .. . 4-100 | MCR4035-1 MD4260 MDA922-9 MFE2012 .. .. . . 4-32
MCR106-3 . ....... 4-98 | MCR1906-4 ... 4-100 | MCR4035-2 MD4261 MDA%42-1 MFE2093
MCR106-4 .. . . .. 4-98 MCR4035-3 MD4957 MDAS42A1 MFE2094 . ... .. 431
MCR106-5 . .......4-98 | SCR MCR4035-4 MD5000.......... 4-43 | MDA942-2 MFE2095 . .. .. 4-31
MCR106-6 ... ..... 4-98 | MCR2305-1 .. .... 4-100 | MCR4035-5 MD5000A ... . .. .. 4-43 | MDA942A2 MFE3001 ... ... 4-32
MCR106-7 ... ... _. 4-98 | MCR2305-2 ... .. 4-100 | MCRA4035-6 MD5000B......... 4-43 | MDA942-3 MFE3002 .43
MCR106-8 ... ... . 4-98 | mMCcr2305-3 .. . 4-100 | MCR4035-7 MDG001 ... . .. 4-42 | MDA942A3 MFE3003 ... ... 4-32
MCRI106-9 ... .. 4-98 | MCR2305-4 ... 4-100 | MCR4035-8 MDGOOLF.........4-42 | MDA%42-4 MFE3004 . . 433
MCRIL06-10 . ... 4-98 | MCR2305-5......4-100 | MCR4035-9 MDE00Z..........4-42 | MDAI42A4 MFE3005 . ... ... 433
MCRI107-1 ........ 4-98 | MCR2305-6 . 4-100 | MCR4035-10 MD6002F .. ... .. .. 4-42 | MDA942-5 MFE3020
MCRIO7-2 ........ 4-98 | MCR2305-7 MD6003 ... ... .. .4-42 | MDA942A5 MFE3021
MCRI07-3 . 498 | MCR2305.8 4100 | TRANSISTORS MDBOO3F . ... .. ..4-42 | MDA942-6 MFE4007 .. . 431
MCR107-4 498 | wCR2305.9 SS Duals MD6100. ... .. .. 4-41 | MDA942A6 MFE4008 .. .. 4-31
MCR107-5 ........ 4-98 | MCR2305-10 ... .4-100 | MD708 MD6100F . ... ... .. 4-41 | MDA960-1 MFE4009 . . 4-31
MCRI07-6 ........ 4-98 | MCR2604L-1 ... 4100 | MD708A MD6900 MDA960-2 MFE4010 .. ... 431
MCR107-7 ... ... 498 | MmCcR2604L-2 . ... 4-100 | MD708AF MD7000.. ... .. .. 4-42 | MDA960-3 MFE4011 . 4-31
MCR107-8 ... ...  4-98 | mCR2604L-3 . ...4-100 | MD708B MD7001 . . ....4-42 | MDA960-4 MFE4012 . ... 4-31
MCR115. ... .. .. 498 | mcRr2604L-4 . .. 4-100 | MD708BF MD7001F ......... 4-42 | MDA960-5 MFE5000
MCRI20.... ...... 4-98 | mcr2604L-5 . 4-100 | MD708F MD7002. ... ... . .4-41 | MDA970-1..... .. 4-89
MCR220-5 ... . 4-98 | mCR2604L6 4-100 | MDS18.. ... .. . 4-43 | MD7002A.. ... ...4-41 | MDA970-2 .. ... . .4-89 THYRISTORS
MCR220-7 . ... ... 498 | MCR2604L7 MDS1BA. . .. ... 443 | MD7002B.........4-41 | MDA970-3 ... ... ..4-89 HDWR Kits
MCR220-9 . ...... 4-98 | MCR2604L-8 .. . 4-100 | MDSISAF.. .. ... 443 | MD7003. . .. . 4-41 | MDA970-4 MH745
MCR221-5 ... ... 4-98 | MCR2604L-9 MDIISB........... 4-43 | MD7003A.. ... .. 4-41 | MDA970-5 .. .. .. 4-89 | mu7a58
MCR221-7 . ... ... 4-98 | MCR2604L-10 .. 4-100 | MDSI8BF.. . ... 4-43 | MD7003AF.. ... .. .441 | MDA98O-1 . ... .. 4-89 | mu748
MCR221-9 ..... . .. 4-98 | mCR3000-1 .. .. 4.9 | MDOISF .. . 4-43 | MD7003B..... .. 4-4] MDA980-2 ... ... .. 4-89 | mH746B
MCR406-1 .. ... ... 4-98 | mCRr3000-2 . . 493 | MD982.. .. .. .. 442 | MD7003F.. .. .. . 4-41 | MDA980-3 ... .. ... 4-89 | MH747-1
MCR406-2 . . .. 4-98 | MCR3000-3 .. . 4.98 | MDI82F .. . .. .. 442 | MD7004 MDA980-4 MH747-18B
MCR406-3 . ... ... 4-98 | MCR3000-4 .. 4-98 | MD984.. . . .. 444 | MD7004F MDA980-5 . ... ... 489 | pu7a7.9
MCR406-4 4-98 | MCR3000-5 4-98 | MD%85.. ... ... 4-42 | MD7005... ... ... 4-43 | MDA980-6 .. .... 4-89 MH747-28
MCRAO7-1 . 498 | mcRloooe 493 | MD9sSF MD7005F . 443 | mpasso1. . 489
MCR4O7-2 ... ... 498 | wcR3000.7 495 | MD986. . . 444 | MD7007 . . 484 | wpasso2 489 | TRANSISTORS
MCR407-3 ... ... 4-98 | MCR3000-8 ... .. . 498 | MD986F. ... ... .4-44 [ MD7007A... ... .. 4-44 | MDA990-3 . . 4-89 | SS Ceramic Quads
MCR407-4 .. . 4-98 | MCR3000-9 . .. .4-98 | MDli20.. .. .. ..4-42 | MD7007B......... 4-44 | MDA990-4 MHQ918 ... ... . 4-39
MCR649-1 MCR3000-10 _4.98 | MDLI20F MD7007BF . ....... 4-44 | MDA990-5........ 4-89 | wyo2za1. ... 437
MCR649-2 MCR3818-1 . 4.100 | MDIl21.. .. ... 4-42 [ MD7007F. ... .. . . 4-44 | MDA990-6 . . . ... .. 4-89 MHQ2222 ... . 4-37
MCR649-3 MCR3818-2 ... 4-100 | MDILI2IF MD7021.......... 4-41 | MDAL200.........4-89 MHQ2369 . 439
MCR649-4 MCR3818-3 ... 4-100 MDI1122 . .. ... .4-42 MD7021F . ... .. .. . 4-41 MDAl1201.. .. .. ...4-89 MHQ2483 . . 4-38
MCR649-5 MCR3818-4 __ 4-100 | MD1122F MD3001 MDA1202...... 489 | mpooass 4-38
MCR649-6 MCR3818-5 . . 4-100 | MD1123 MD8002 MDAIZO4 . . . 4-89 MHQ2906 . .. .. .. 4-37
MCR649-7 MCR3818-6 . ... 4-100 | MD1129... ... .  .4-42 | MD8003 MDAI206 .. ... ... 4-89 MHQ2907 437
MCR649-8 MCR3818-7 . . 4-100 | MDII29F ... 442 MDA3500...... .. 4-89 MHQ3467 ... .. .4-38
MCR649-9 ... .. 4101 | WMCR3818-8 MD1130..... .. 444 | RECTIFIERS MDA3501......... 4-89 | wyossas 4-39
MCR649-10 . ... .. 4101 | McR3818-9 MD1130F ... . .4-44 | Bridges MDA3502 . ........ 4-89 MHQ3798 . .. . 4.38
MCRE49P] MCR3818-10 ... 4-100 | MDL13zZF MDAIOOA. ... ... .. 4-89 | MDA3504 . ... . . 4-89 MHQ3799 .. . . .4-38
MCR643P2 MCR3835-1 . .4-101 | MD2060F MDAIOIA. ... ... .. 4-89 MDA3506 . .. ... 4-89 MHQ4001A. . . . 4-38
MCR649P3 MCR3835-2 .. 4-101 | MD2218 .. . . .. 4-42 | MDAIO2A.........4-89 | MDA3508....... .. 4-89 MHQ4002A . . 4-38
MCR649P4 MCR3835-3 MD2218A . . 4-42 | MDALO4A . . .(4-89 | MmDA3510. .. . 4-89 MHQ4013 . . . .. .4-38
MCR649P5 MCM3835-4 MD2218AF ... 4-42 | MDAIOGA .. . .. 4-89 | MDAG693 .. ... ... 4-93 MHQ4014 . . 4-38
MCR649P6 MCR3835-5 4-101 | MD2218F 4.42 | MDALOSA. . . . 4-89 MHQ6001 ... .. 4-37
MCR649P7 MCR3835-6 MD2219 . . .. 4-42 | MDALIOA.. .. . .. .. 489 | LINEAR MHQ6002 .. . . 4-37
MCR649P8 MCR3835-7 ... .. 4-101 MD2219A ... 4-42 MDA200... . ... .4-89 MFC4060A "“Qalw Ce...... 838
MCR649AP1 .. . . 4-101 MCR3835-8 .. 4-101 | MD2219AF. ... .. . .4-42 | MDA201.. . 4-89 MFC4062A MHQ6100A . 4-318
MCR649AP2 . . 4-101 MCR3835-9 . 4-101 MD2219F .. ... . . . 4-42 MDA202 .. . .. .. .4-89 MFC4063A
MCRG49AP3 . . . ... 4-101 MCR3835-10 .. . .. 4.101 | MD2369... .. ....4-44 | MDA204 .. . . . 4-89 MFC4064A RF Modules
MCR649AP4 . . . 4-101 MCR3918-1 .. . 4-100 | MD2369A.. . . 4-44 | MDA206 . . . . 4-89 MFC6030A MHW401-1. 456
MCR643APS .. 4101 | wcR3915.2 MD2369AF . 444 | MDA208 . 4-89 | MFC6032A MHWa0L2 456
MCRG649APE . . . .. 4-101 MCR3918-3 .. . 4-100 MD23698 . . oo A-44 MDA210.. . .. . 4-89 MFC6033A MHW401-3. . 4-56
MCRG4SAP7 .. 4-101 | wcRiaisd MD2369BF . 444 | MDASDO. . 4-89 | MFC6034A MHWSS9 a6l
MCRE49APE . . 4101 | wcRioigs . 4100 | MD2369F . . 444 | MDASOL . 4.89 MHW560

NCERiET MD2904 MDASO2 ... .. 489 MHWS61
MCR3918-7 . . 4100 | MD2904A.........4-42 | MDABOA. .. ... . 489 MHWS62 .. 461
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MJ3260

MJEL03

MJE2020

 MK158

_________ MJ3430 MJEL04 MJE2021 MK20 MIMIOIA. ... .. 3-14
MHWS80 ... ... ... 461 | mi3480 MJELDS MJE2050 MK20B MLM108
MHWEO01 ... 4-55 | MI3701 MJELOSK MJE2055 MK25 MLM105
MHWE02 ... ... ... 455 | mJ3702 MJEL70 MJE2090 MK258 MIM107. 315
MHW709-1........ 4.56 | MJ3703 MJEL7] MJE2091 MK30 MLM109
MHW703-2 ... ... 456 | MI3704 MIEL72 MJE2092 MK308 MIMIIO. . 315
MHW709-3. ... ... 4-56 | MJ3TBO ........... 45 | MIELSO MJE2093 MK35 ML 113
MHW710-1. ... 456 | MJ3TBL ... ........ 45 | MIEI8L MJE2100 MK358 MLM124
MHW710-2. ... ... 4-56 | MJ3771 MJEL82 MJE2101 MK77-1 MIMIZS. 128
MHW710-3........ 456 | mJ3772 MIE200 ... ........ 45 | MIE2102 MK77-18 MIMI39A 324

MJ3773 MJE201 MJE2103 MK77-2 MLM201A
Pwr Metal MJ4031 MJE202 MJE2150 MK77-2B MLM204
MJ205 ... ... 44 | MJ4032 MJE203 MJE2160 .. ... .. 43 | MK77-3B MLM205
MJ400 MJ4033 MJE204 MJE2360 MK90-1 MLM207 315
MJ410 MJ4034 MJE205 MJE2361 MK90-1B MLM209
MJal1l MJ4035 MJE205K MJE2370 MK30-2 MLM210. ... ... 315
MJAL3 .. 49 | mia200 MJE21I0 ...........45 | MJE2480 MK90-2B M2l 33
MJ420 MJ4201 MJE220 MJE2481 MK90-3 MLM224
MJ420s MJ4210 MIE221 MJE2482 MK90-38 MLM239 3.28
MJ421 MJ4211 MJE222 MJE2483 MK90-4 MLM239A .. ... .. 3-24
MJ421s MIAS02 . .......... 47 | MIE223 MJE2490 MK90-48 MLM301A 3.14
MI823 . 43 | mi4sas MIE224 MJE2491 MK90-5 MLM 304
MJ424 MJ4646 MJE225 MJE2520 MKS30-5B MLM305
MIa25 45 | mias47 MJE230 MJE2801 MK90-6 MLM307 315
MJ430s MJ4648 MJE231 MJE2801K MK90-6B MLM309
MJ431 MJ5038 MIE232 MJE2901 MK90-7 MIM3I0 315
MJa40s M15039 MIE233 MJE2901K MK90-7B WML 13
MJ450 MIS415 ... .43 | MJE234 MJE2955 MK90-8 MLM328
MJ480 MISAL6 ... 43 | MJE235 MJE2955K MK90-88 MIM320 324
MJ481 MJ6302 MJE240 MJE3055 MK90-9 MLM33SA 324
MJ490 MJ6700 MJE241 MJE3055K MK90-98
MJasl MI6701 MIE242 MJE3300 ... ... .. 4-4 | MK90-108 TRANSISTORS
MJ701 MJ7000 MIE243 MJE330L ... ... 44 | MK100 SS Metal
MJ702 MITIE0 . ... 45 | MIE244 MJE3302 .......... 44 | MK1008 MM1500
MJ1704 MJ7161 . ......... 4-5 MJE250 MJE3310 .......... 4-4 MK126 MM 1500A
Mi721 MI7260 . ......... 49 | MIE251 MIE33LL ... 44 | MKi268 MM1501
Mi723 MI7261 ........... 4-9 | MIE252 MJE33L2 ... ... 44 | MKI67 MM1505
[ — 4-7 | MJ8020 MJE253 MJE3370 MK1678 MM1553
MIBOA ... ... 4-5 | MJ8100 MJE254 MJE3371 MK189 MM1748
MJS00 ............4-B | MJBlOL MJE340 ........... 4-3 MJE3439 ... ... .43 MK1898 MM1748A
M1901 MJ3000 MJE34OK .......... 43| MIEIMM0 .......... 43 | MK199-1 MMI19al 418
M1920 ) MIE34L MJE3520 MK199-18 MM2005-2
MJg21 Pwr Plastic MIE3AIK MJE3521 MK199-2 MM2258 817
MJ1000 . ... ...... 48 | MJE29 ... ... ... 43 | mE3ss MJE3738 MK199-2B MM22s9 417
MJ1001 MJE29A ... ....... 4-3 MJE344K MJE3739 MK199-3 MM2260
MJ1200 MJE29B ........... 43 | w345 MJE4918 MK199-38 MM2484
MJ1201 MJE2SC ... A3 1 MIEB0 .. 43 | MIE4S19 MK199-4 MM 3000
M11800 L 43 1 w30 MJE4920 MK199-48 MM3001..........4-17
MJ2249 MJE3OA ........... 43 | myeszok MJE4921 MK139-5 MM3002......... 417
MJ2250 MJE30B ........... 43 | w3t MJE4922 MK199-5B MM3003 417
MJ2251 MJE3OC ........... 43 | MIE3TIK MIE4923 MK199-68 MM3005 ... ... 417
MJ2252 T 44 | wMyEs20 ... ....... .44 | MJES190 . ........ 4-4 | MmK221-1 MM3006 ... ...... .4-17
MI2253 ... 44 | MIEIIA ........... 44 1 mJES20K MJESISL .......... 44 | MmK221-18 MM3007 417
MJ2254 MJE31B A4 muEs21 MJESI92 ... ... 44 | MK221-2 MMI008 417
MJ2267 :jggéc ----------- “:: MJE521K i MJES193 ... .. .. 44 | MK221-28 MM3008 417
MJ2268 | MJEIZ............ MJETO0 ... ... .. 44 | MIESIO4 ... .. ... 44
MJ2500 MIE32A .. ......... 44 | wiE701 MJESI95 ... ...... 4-4 | LIQUID CRYSTAL ,'::33;3
MJ2501 MJE32B Rl (1T — 4-44 | MJESESS ... ... 4-3 | DISPLAY MM3053_ . ... 419
MJ2801 WIE3IC ... ... .cons A4 | miE703 MJESES6 ..........43 | mLca00 MM3220
MJ2802 MJE33 MIE710 MJESSST ... ... .. 43 | micsoo MM3726 ... 416
MJ2840 MIEI3A MJE71L MIESS74 ... .. 4-5 | micsol MM3734 ... 415
MJ2841 MJE3IB MIET12 MJES975 ... ... 45 MM3735
MJ2901 MJE33C MJE720 MJES976 .......... 45 | OPTOS MM3736.......... 4-15
MJ2940 MJE34 MJE721 BUESSTT .oiian i 45 | LED MM3737 . ......... 4-15
MJ2941 MJE34A MJE722 MJES978 .......... 45 | MLEDSO .. ... ... 4-110 | MM3903.... ... ... 4-15
M12955 MJE34B MJEBOD ........... 44 [ MJES979 .. ....... 45 | miepss 4110 | MM3%04. . 415
MJ3000 MJE34C MJESOL MJES980 .......... 45 | MLEDSD......... 4111 | MM3905.... ... .. 4-16
MJ3001 MIEAL A5 | MEB0Z .. .......4-48 | MJES9SL . ......... 45 | miepso 4111 | Mm3%06 416
MJ3010 MIEAIA ... ... 45 | MJE03 MJIES982 .. ........ 45 | meepez a111 | Mma000 418
MJ3011 MIEAIB ........... 45 | MJEw0%0 ... 45 | MIES98I .. ... ... 45 | wiepaso 4110 | MMa001 . 416
MJ3012 B |7 3 — 4-5 MJELDS] MJES984 .. .. ... .. 4-5 | mLED445 MM4002 ... .. 418
MJ3026 MJEAZ ............ 45 | MIE1092 MJE5985 ... ....... 45 | MLED500 MM4003. ... .. ... 418
MJ3027 MJE42A ... ........ 45 MJE1093 MJEGD40 MLED60O . .. ... .. 4-110 | MM4005. . ........ 4-16
MJi3028 MJE42B .45 | mIEL100 45 | MIEGD41 MLED610 MM4006 . ... .. ... 4-16
MJ3029 MJEA2C ... ... 45 | MJELLOL MJEBD42 MLEDS40 . ... ... 4110 | MM&007. ... .. 416
MJ3030 MIEAT ... 43 | mEn102 MJEGD43 MLEDBS5 .. ... 4110 | MM400S. . ........ 420
M13040 MJEAB ... 43 | myer103 MJE6044 MLEDGG0 .. ...... 4110 | MM&003. . ... . ... 418
MJ3041 :ﬁ%ﬁ : 12 MJE1290 MJEGO45 MLEDS00 ... .... 4111 | MMAOI0. . ... 418
mizos2 | MJESL............ MJE1291 MLED910 ........ 4111
MJ3055 MJES? ............ 4-5 MIEL660 MTG HDWR KITS MLED930 . ....... 4111
MJ3101 MJESS ............ 45 | miE1661 MK10 RF
MJ3201 MJEL0L MJE2010 MK10B MM4018
MJ3202 MJEL02 MJE2011 MK15 MM4019
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TRANSISTORS PIN MPS2716 MPS6567 MPSK300
MM4030. .. .. _.4-16 | MICRO-T MPN3401. ... . .4-72 | MPS2907 ......... 426 | MPSES568 . .. 4-25 | MPSLOL ... .. ... 427
MM&031 ... ... .. 4-16 | MMT70 MPN3402 . 472 | MPS2923 MPSE568A MPSLSL ..........4-27
Mm4032. . .. ... 4-16 | MMT7L MPN3403 MPS2924 MPSE569 .. ... ... 4-25 | MPSM83
MM4033 416 | MMT72 MPN3404 MPS2925 MPS6569A MPSUOL..........4-28
MM4036... .. ... .. 4-16 | MMT73 MPN3411 .. .. . . 4-72 | MPS2926 MPS6570 . ... ... 4-25 | MPSUOIA..... .. .. 4-28
MM4037 . ..4-16 | MMT74 MPN3412 . . . 4-72 | MPS3013 MPS6570A MPSUOZ . ... .. .. .4-28
MMT7S .. ... 448 | MPN3601 MPS3390 MPS6571 ......... 4-27 | MPSUO3.......... 4-28
RF MMT76...........4-48 MPS3391 MPS6573 MPSUO4 .. ... ... 4.28
MM404s 4-60 | MMTBO6 TRANSISTORS MPS3391A MPS6574 MPSUOS . ... .. .. 4-28
MMT807 Plastic Quads MPS3392 MPS6575 MPSUOG . ......... 4-28
5SS Metal MMT808 MPQ918 .. .. .. 439 | MPS3393 MPS6576 MPSURT . oc s 4-28
MM4052 MMT809 MPQI000. . .4-37 | MPS3394 MPS6579 MPSULD....... ... 4-28
MM4208 MMT918 ... ... 448 | MPQ1000N MP53395 MPS6580 MPSU3L.......... 4-28
MM4208A MMT930 MPQIOS0 . ... 4-38 | MPS3396 MPS8000 MPSU45 ... .. ... 428
MM4209 MMT2222 ... ..... 448 | wmpois00. .. 4-37 | MPS3397 MPSB001 MPSUSL.......... 4-28
MM4209A MMT2369 .. ... . 449 | WPQISOON MPS3398 MPS8097 ......... 427 | MPSUSIA.. . ... . .4-28
MM4257 . ... 4-16 | MMT2484 . 449 | wpgzo01.. .. . ... 4.39 | MPS3563 MPS8098 MPSUS2..... ....4-28
MM4258. . ... ... 4-16 | MMT2857 ... ... . 4-48 | wmpQ2221. ... . 437 | MPS3567 MPSB093 ... ... 4-24 | MPSUSS. ... .. 428
MM5005 . . .. 418 | MMT2907 .. . ... 448 | wpo2221N MPS$3568 MPSB598 ... ... .. 4-24 | MPSUS6 . . 428
MM5006. . .. ... 4-18 | MMT3014. . . . . 449 | wpoazaz . .. 437 | MPS3569 MPS8599 .. ... ... 426 | MPSUST .. 428
MM 5007 4-18 | MMT3546 443 | mpQ2222M MPS3638 MPSAOS . ... ... 424 | MPSUSO. ... . ... 4-28
MM5189 415 | MMT3798 MPQ2369 . .. 4-39 | MPS3638A MPSAO6 . . ........ 424 | MPSUSS..... . .. .4-28
MM5262 MMT3799 . 449 | wpooesy. 4.38 | MPS3639 . 425 | MPSAO9. . . . 427
MMB427 417 | MMT3823. .. .. . 4-50 | wMpQ2484 . . .43 | MPS3640 ... ... 4-25 | MPSAI0 THYRISTORS
MMT3903.. . ...... 4-48 | MPQ2906 ... . .. 4-37 | MPS3646 ..4.25 | wmpsa12. .. . . 445 | Bilateral Triggers
RF MMT3904 ... . 4-48 | MPQ2906N MPS53693 MPSAI3. . ... .. 4-45 | MPT20 ... .. . 4105
MMB000 MMT3905. ... .. . 448 | MpQ2907 .. . . 437 | MPS36%4 MPSAL4 . .. . 4-45 | MPT28 . ... .. 4-105
MMB001 MMT3906 . ... .. . 448 | MpQ2907N MPS3702 .. ..4-26 | MPSALE MPT32 ... . .. .4-105
MM8002 MMT3%60 .. ... ... 4-48 | MPQ3303.. .. . 4-38 | MPS3703 MPSAL7 MPT36
MM8003 MMT3960A MPQ3467 .. ... 438 | MPS3704 .. . . .. 4-26 | MPSAIS . ... .. ... 4.24
MMB004 MMT4261 .. ... .. .. 4-48 | wpQ3s46. . ... .4-39 | MPS3705 MPSA20 ........ .. 426 | PUT
MM8006 MMT8015 MPQ3725... ... 4.38 | MPS3706 MPSA42 . . .. .. 4-27 | MPUI3L.. ... .. 4-105
MM8007 MMT8051.........4-48 | Mp(3725A. .. . .4-38 | MPS3707 MPSA43 ... ....... 4-27 | MPUI32. .. ... .. 4-105
MM8008 MPQ3762 ... ... 4-38 | MPS3709 MPSAS55 . .. ... .... 4-24 | MPUI33... ... 4105
MMB8003 . . ..4-59 | OPTOS MPQ3798 ... ... 4-38 | MPS3710 MPSAS6 . ......... 4-24 | MPUBD27... ... .. 4-105
MM8010 Coupler MPQ3799 . . 43 | MPS3T1I MPSAG5 .. .. ... ... 4-45 | MPUG028... .. .. 4-105
MM8011 MOCIL9........ 4109 | mpgigos 437 | MPS3826 MPSAGG .. ... ... 4-45
MM8023 MOC1005....... 4109 | mpg3sos . 4.37 | MPS3827 MPSATD . .. oo 4-26 | DIODES
MOCL006........4-109 | mpQ4ago3 4.33 | MPS3903 . 4-28 | MPSA92.......... 4-27 | Trans. Supp.
MICRO-T MOC1200........4-109 | wmpQago4 4-38 | MPS3904 . . . 4-24 | MPSA93 ... .. .. .. 4-27 | MPIS.IGA ... 4-83
MMCM918 MOC2000........4-109 | wMpQsool 4-37 | MPS3%05... ... . .4-24 | MPSDOI MPZ5-16B .. ... 4-83
MMCM930 MOC3000 MPQE00IN MPS3906 . . 4-24 | MPSDO02 MPI5-32A .. ... . .4-83
MMCM2221 . .. .. 4-48 | MOC3001 MP(6002 . 4-37 | MPS4257 MPSDO3 ... ....... 4-27 | MPI5-32B ... ... .4-83
MMCM2222 . ... ... 4-48 | MOC3002 MPQE002N MPS4258 MPSDO4 .. ... 427 | MPZ5-32C ... . . 4-83
MMCM2369 .. ... 4-49 | MOC3003 MPQS100. . . 4.35 | MPS4354 MPSDOS......... .4-26 | MPZ5-180A . . . 4-83
MMCM2484 . . 4-49 | MOCS000... . . .. 4-109 | MPQG100A. . ... 4-38 | MPS4355 MPSDO6. ... .. 4-26 | MPZ5-1808 ..... ..4-83
MMCM2857 MOC5001. ... .. .. 4-109 | wmpQed26. .. 4-44 | MPS4356 MPSDS1.......... 4-27 | MPZ5-180C .. .. .. 4-83
MMCM2907 . ... . 4-48 | MOCBO30.. . . . 4109 | wpos4z7 MPS5172 MPSD52. ... ... .. 4.27
MMCM3798 MOCB050 . ... ... 4109 | wpQesol. .. ... .. 437 | MPSES07 .. . 4-25 | MPSD53. .. ... .4-27 | TRANSISTORS
MMCM3798 . . . 4-49 MPQE501N MPSE511 4-25 | MPSD54.... . .. 4-45 | SS Quads
MMCM3303 448 | REGULATORS MPSE512 MPSDS5 .. ... ... 4-26 | MQ918 . 439
MMCM3904 .. .. 448 | Pwr MPSE513 MPSDS6 ... ... ... 4-26 | MQ930 ...4-38
MMCM3305 ... . 4-48 | MPC300 .. . 410 | TRANSISTORS MPSE514 426 | MPSHO2 .. ... .. 425 | mMQ9s2 ... .. 4-37
MMCM3906 . . 4-48 | MPCL000.... ... .. 4-10 | Plastic Quads MPSB515 4-24 | MPSHO4. . 425 | mQli20 .. ... .. 437
MMCM3960A MPQ6502 . . 4-37 | MPSB516 MPSHOS .. ... ... .4-25 | MQII29 .. .. .. .4-37
TRANSISTORS MPQB502N MPSE517 MPSHO7 ... .4-25 | MQ2218A ... .. 4.37
DIODES FET MPQ6600 MPS6518 ... . 4-26 | MPSHOS..........4-25 | MQ2219A. ... . ... 437
MICRO-T MPF102 ... ......4-33 | MPQG600A. . . . 4-38 | MPS6519. . . 4-24 | MPSHIO. .. .. .. ... 425 | MQ2369 ... . .. 4-39
MMD70 MPFI08 . ... .. ... 4-33 | MPQ6700 MPS6520 .........4-27 | MPSHIL.......... 4-25 | MQ2484
MMDE050 ... 4-50 | MPFI09.. .. 431 | MPQs842 _.4-40 | MPSB521 427 | MPSHI7.......... 4-25 | MQ2904
MMD6100 ... .. .. 4-50 [ MPF111..........4.31 | MPQ7041. . 4-39 | MPSB522 . ... ... 4-27 | MPSHIS. . ... ... 4-25 | MQ2905A......... 4-37
MMD6150 ... ... 4-50 | MPF112 MPQ7042 ... ... 439 | MPS6523 ... .. .. 4-27 | MPSH20.... ... ... 4-25 | MQ3251.......... 4-37
MMD7000 ... ... 4-50 | MPF120 MPQ7043 . . ... .. 4-39 | MPS6530 MPSH24 . . 4-25 | MQ3467 ..... .. .. .4-37
MMD7001 MPF121 MPQ7051 . .. 4-39 | MPS6531 .. 4-24 | MPSH30......... 425 | mQ3725 . . 4-37
MPF122 MPQ7052 . ... . 4-39 | MPS6532 MPSH31 ... ... ... 425 | MQ3762 437
TRANSISTORS MPF130.......... 4-33 | MPQ7053.. ... . .. 4-39 | MPS6533 MPSH3Z .. ... 4-25 | MQ3798 4:37
FET MPFI31..........4-33 | MPQ7091..... . . .4-39 | MPS6534..... .. .4-24 | MPSH33 . . . . 425 | MQ3799..... ... 4-37
MMF1 MPF132 . ... 4-33 | MPQ7092...... ... 4-39 | MPS6535 MPSH34 4-25 | MQ3799A
MMF2 MPEL6T - cuiusia 431 | MPQ7093 ... ... .4-39 | MPS6539 MPSH37 ... .. 4-25 | MQ6001 437
MMF3 MPF256 ... . 4.33 ) MPS6540 MPSHS4 ... . 4-25 | MQ6002 4-37
MMF4 MPF820 SS Plastic MPSE541 .. 4-25 | MPSHSS. . ... . 4-25 | MQ6100 437
MMF5 MPF70 . 432 | MPS404 MPS6543 425 | MPSH81 MQ7o01 .. ... 4.37
MMF6 MPF71 . ..4-32 | MPS404A MPS6544 MPSH83. ... ... .. 425 | M(Q7003 4.37
MPF4391 . . . 432 | MPS706 . . 425 | MPS6545 MPSH85 .4-25 | MQ7004 4.39
LINEAR MPF4392 . . . . 4-32 | MPST06A . 4.25 | MPS6546 . .. 4-25 | MPSK10 MQ7005 4-39
MMH0026 .34 | MPF4393 ..4-32 | mPs708 MPS6547 4-25 | MmPsKil MQ7007 .. . 4-37
MMHO026C . . . .34 MPS834 ... . .. .. 425 | MPS6548 MPSK12 MQ7021 . .4-37
MMHC0026C DIODES MPS835 . 4-25 | MPS6560 MPSK20
vvC MPS918 MPS6561 MPSK21 RECTIFIERS
MPI3401 472 | MPS2222 ... . 426 | MPS6562 MPSK22 MR1-1000 4-92
MPS2369 .. .. .. 425 | MPS6563 MPSK70 MR1-1200 . 4.92
MPS2712 MPS6565 4-27 | MPSKT1 MR1-1400 .. 492
MPS2714 MPS6566 427 | MPSK72 MR1-1600 492
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CATALOG INDEX

(continued)

MRD810 .

......... MRII30 ... ... ... MRFBI7 ......... .4 MVIGEO ... ...
MR250-2 ... ... 4-92 | MRI205FL..... . 4-88 | MRD3050 ... . 4-112 | MRFSI8 ..... . ... 4-56 | MVIE62 .......... 469 | mz810 ... ... .. 4-81
MR250-3 ......... 492 | MRI209FL........ 4-88 | MRD3051........ 4112 | MRF823 ... ... 4-56 | Mv1esd ... ... ... 469 | MZ820........... 4-81
MR250-4 ... ...... 4.92 MRI2ISFL ..... ... 4-88 MRD3054 .. ...... 4-112 MRF824 . ... .. ... 4-56 MVIE66 ... ....... 4-69 MZ840 ........... 4-81
MR250-5 492 | MRIZISSL........ 4-88 | MRD3055........ 4-112 | MRF825 .......... 456 Mz821
MR327 MRIZISFL ... ... 4-88 | MRD3056........ 4-112 | MRF835...... ... 4-56 | Pwr Varactors MZ821A
MR328 MR1219SL .. ... .. .4-88 MRF01 .......... 4-59 | MV1805C)........ 4-59 | M1823
MR330 MRI245FL ........ 4-88 MRFI05 .. ........ 4-59 | MVI1B07J1 ..... .. 4-59 | Mz823A
MR331 MRI249FL ........ 4-88 | TRANSISTORS MRF5174 MV1809C1 ... ..... 459 | mz825
MR500 ... ... 4-86 | MRI245SL........ 488 | RF MRFS175 ......... 4.58 MZ825A
MRS01 ........... 4-86 | MR1249SL...... .. 4-88 | MRF207..... ... 455 | MRFS176 ... .. ... 4-58 | Tuning M1827
MR502 . . 4-86 | MRI262FL MRF208 ... ... 455 | MRF5177 ... ... 4-58 | MV1858A M2827A
1L S 4-86 | MRI265FL........ 4-88 | MRF209.. ... . 455 | MRFSI77A..... ...4-58 | Mv18SBD ......... 4-66 | M2935
MRS06 ... ... 4-86 | MRI269FL ... . .4-88 | MRF212..... .. .4-54 | MRF8004 .. .. ... 4-53 | MV1860A MZ935A
MRS508 ... 4-86 | MR1366..........4-91 | MRF215.. ... . .. .. 4-55 MVIS60D .. .......4-66 | MI935B
MRS10 ... ... ... 4.86 | MRI376 ... ... 491 | MRF216........ 455 | RECTIFIERS MV1862A M2936
MRTE0: coonmvisa 4-86 | MRI386...... ... 4-91 | MRF221... ... .. .. 4-55 | Handylab MV1862D ... ... ... 4-66 | MZ936A
MR751 .. .. .. ... 486 | MRI396 ... . 4-91 | MRF222 .. ... ... .4-55| MRK200 MV1863A MI9368
MR752 ... ....... 486 | MRIBISSL..... ... 488 | MRF223 ... . ... 4-55 MV1863D ... ... 4-66 | M2937
MR754 ... ... ... 4-86 | MRIBI9SL..... .. .4-88 | MRF224 .. ... .. 4-55 | MTG HDWR KIT MV1864A MZ937A
MR756 . . 4-86 | MR20008 ... . ... 4-87 | MRF225..... . .4-55 | MSI0 MVI8G4D ... .. ... 4-66 | Mz9378B
MR8OO ........... 491 | mR2001S . ... . 4-87 | MRF226 .. .4-55 | MS15 MV1865A MZ2938
MRSOL ... ... ... 491 | MR2002S ... .. .. .4-87 | mRF227... ... ... 4.55 MV1865D ... ... .4-66 | MI938A
MR802 ... .. ..... 4-91 | MR2004S .. ... ...4-87 | MRF230.......... 454 | DIODES MVIB6E ... ...... 4-66 | M2938B
MRSO4 ... ... .. .. 491 | MR2006S . 487 | MRF23I ... ...... 4.54 | SS Plastic MVIB66A MI941
MR8OG ........... 491 | MR2008S ... .. ...4-87 | mRF232... ... ... 4-54 | MSD6100......... 4-82 | MVI8BGED ......... 4-56 | MI94IA
MRSI0 ... ...... 491 | MR2010S .. ......4-87 | MRF233 ... ... ... 4-54 | MSD6101......... 482 | MVI8E8 .......... 4-66 | M2941B
MR8IL1 .. ......... 4-91 MR2083HA MRF234 ....4-54 MSD6102 .. ....... 4-82 MVI868A MZ942
MR8I2 .. ... ... ... 4-9]1 MR2266 MRF235 ..4-54 MSD6150 ... .... .. 4-82 MVIBEED ... ... .. 4-66 MZ942A
MR813 MR2271 MRF237 .......... 4-54 | MSD7000.... ... 482 | MVISZ0.......... 4-66 | M29428
[T 11 S 491 | MR2272 MRF243 ... . ... 4-55 | MSS1000 MV1870A M2943
MRBIE ... ... .. 491 | MR2273 MRF244 ... ... .. .4-55 | MSS1001 MVISTOD ... ... ... 4-66 | Mz943A
MRBI7 ........... 491 | MR2500..........4-87 | MRF245 _...... ... 4-55 | MSS51002 MZ943B
MRBIS ... .. ... 491 | MR2501..........4-87 | MRF304 DIODES MZ944
MR820 ........... 491 | MR2502..........4-87 | MRF305.......... 4.58 | THYRISTORS e MZ944A
MRB2L ........... 8-91 | MR2504 ... 4-87 | MRF306.......... 4-58 | Unijunction MVISTL . ... ... ... 4-66 | mz944B
MR822 ........... 491 | MR2506 .......... 4-87 | MRF313.......... 458 | muto......... .. 4-104 | MvI872 .......... 4-66 | mz31s4
MR824 ... ... ... 491 | MR2508 ... ... 4-87 | MRF3I3A......... 458 | Mu20. ... .. 4-104 | mvis7a . ... 4-66 | MZ3154A
MR826 ... ... 491 | MR2510 .......... 4-87 | MRF401.......... 4-57 | MU2646 ... ... 4-104 | MVIBTE ....... ... 4-66 | MI3155
MR830 ........ ... 491 | MR2500S......... 4-87 | MRF402 .......... 4-53 | MU2646M MVIS77 ... ...... 4-66 | MZ3155A
MR83L . ... ... 4-91 | MR2501S......... 4-87 | MRF404 Mu4gal . ... .. 4-104 | mvis7e ... ... 4-66 | MI3156
MR832 ... ... 491 | MR2502S ......... 4-87 | MRF406 453 | MU492. ... . 4-104 | mv2101 .......... 4-67 | MI3156A
MRB34 ... ...4-91 | MR2504S ... ......4-87 | MRF418 MU4893 . ... 4-104 thru M22360 . ... .. .4-82
[T - 491 | MR2506S......... 4-87 | MRF419 MU4RSS ... 4104 | mv211s.......... 467 | Mz2361 . ..4-82
MR840 MR2508S ... ......4-87 | MRF420 ... ... 4-53 o Mv2201 MI2362 ... ... 4-82
MR841 MR2510S .. .......4-87 | MRF421 _.4-53 | Unidirectional MV2203
MR842 MR2525 .. ..... 4-83 | MRF422 ... ... .. 457 | Mmus49s7 .. .. 4-105 | Mv2205 Zener
MRB44 MR2525R ......... 4-83 | MRF425 .. .. ... .. 4-53 | Mmus4988 . ... ... 4-105 | Mv2209 MZ4614 ..ATT
MRB46 MR4933 MRF427 .......... 4-57 MV2301 MZ4615 . ... .. 477
MR850 ...8-81 | MRa934 MRF428 . ..4-57 | DIODES MV3102 MZ4616 ... ...... 477
MR85 ...........4:91 | MR4935 MRFA32 ... .. ... 453 | WC MV3103 ... . ..... 467 | M24617 ... .....4-77
MR852 .. .. ...... 4-91 | MR4936 MRF&33 ... .. ... 453 | mvios ... 470 | MV3140 .. ...... 467 | M24618 .. . ... 477
MR8S4 .. .........4-91 | MR4a937 MRF449 . ... .. ... 453 | MVI04G ... ... . 470 | mvilal ... ... . 467 | mMz4619 ... ..... 4.77
MRBS6 ... ....... 4-91 | MRS005 ... ... 4-87 | MRF449A .. ... .. 453 | MV109 ... ... ... 470 | MV3142 ... ...... 467 | mz4620 ... ... 477
MRBSO . ... ... 4-91 | MR5010 MRFA50 .......... 4-53 [ MV205 MV3S00 .......... 468 | Mz4621 ... ... 477
MRB6L .. ... .. ... 4-91 | MRS5020 MRFA50A .. ... ... 4-53 | Mv206 MV3502 .. ... ... .. 468 | M14622 ... .. ... 477
MR862 ... ... 491 | MR5030 MRF452 MV209 ... ....... 470 | MV3503 .......... 468 | Mz4623 .......... 477
MR864 ...4-81 | MRS040 . ... . 4-87 | MRF4524 MV830 ... ... .. 4-66 | MV3504 ... ... 468 | Mz4624 ... ... 477
MRS66 ... ......4-91 | MRAI33 ... . .. 4-90 | MRF454 . . ... ..5-53 thru MV3505 . .. ... ... 4-68 | Mz4625 . .. 477
MR870 ........... 491 | MRAI33B.... ... 490 | mmeasaa . . 553 | MVB40 .. ... . 466 | MV3S06....... .. 468 | Mz4626 ... .. .. 477
MR7L........... 4-91 | MRAI63 . .........4-90 | MRFS01.. .. . .. . 5.60 | Mvidor ... ... .. 469 | MV3S07 ... . ...... 4-68 | mza627 .. 477
MRETZ . s 4-91 | MRAI63B.........4-90 | MRF502......... 560 | MV1403 ... ... .. 4-69 ) M24678
MR874 .. ... ..... 491 | MRA333....... ..4-90 | MRF509 .......... 4-58 | Mviao4 .. .. ... .. 4-69 | Tuning M24679
MRB76 ... ... 491 | MRA333B. 4-90 | MRF511.......... 4-60 | MVI405 ... ... ... 469 | MVAM-1.......... 4-71 | mza680
MR890 MRA363 MRF515 .......... 4-54 | MVIG20.......... 4-69 | MVAM2. ... . 471 | mza681
MR891 MRA363B MRF517 ... ... 460 | Mvie2z ... 4-69 | MVI2097 ....... ..4-68 | Mz4682
MR892 MRF519 .......... 4-60 | MVI624 4-69 thry MZ4683
MR894 OPTOS MRF531 .......... 4-60 [ Mvie26 ... ... . 4-69 | MVI2109 ... ... 4-68 | MI4684
MRB96 Photodetectors MRF532 460 | mviezs ... .. .. 469 | MVS460 .. .. ... 4-82 | mza68s
MRIIO ... ........ 491 | MRDI4B. ... . .. 4-112 | MRF603 MV1630 .......... 4-69 M74686
MR911 .. .. ... .491 | MRD120.. ... .. 4-112 | MRFE04 ... ... .. 454 | Mviedz ... . 463 | DIODES MZ4687
MR912 ... 491 MRD121 4-112 MRF606 MV1634 .. ... .. 4-69 Zener M24688
MR914 oL, 4-91 MRD150 4-112 MRFB07 .. 4-54 MV1636 ... ... ... .4-89 MZ500-1 MZ4689
MR916 ...491 | MRD300 ........ 4-111 | MRFGI8.......... 455 | Mvie3s ... . 469 thru M24690
MR917 . . ..4-91 | MRD310.. 4-111 | MRF619 MVIG40 ... ... .. .. 469 | MZ500-40 MZ4691
MRSIS . ... .. ... 491 | MRD360. . ......4-112 | MRF620 MVIGd2 . ... 4-69 | MZ1000-1 M24692
MRI1120 ... ... ... 4-87 | MRD370.... .. ..4-112 | MRFB21 MViGdd . ... . 4-69 thru MI4693
MRIIZD ... ... 487 | MRDASO.... . ....4-112 | MRF626 . ... ... 4.55 | mviess ... .. . 4-69 | MZ1000-37 M24694
7150 v SO 4-87 | MRD500.. . ... 4-112 | MRF627 MVIGAB . ... ... 4-69 M24695
MRI123 ... ... .. 4-87 | MRD510. ... ... .4-112 | MRF628 MVIB50 .. ........ 469 | TC M24696
MRI124 . . .. .. 4-87 | mRDSOL. .. ... . .. 4111 | MRF629.......... 4-55 | mvies2 ... 469 | MZ605 MZ4697
MRII25 ... ... .. 4-87 | MRDSO2..... .. .. 4111 | MRFE44 ... ... .. .4-55 | MV1654 ... .. ... 4-69 | Mz6l0 ... 4-81 | Mz4698
MRII26 .. ....... 4-87 | MRD603..... ... 4-111 | MRF646 ... .. ...855 | Mviese ... . 469 | mz620 ... . ... 4-81 | Mz4699
MR1128 .. ... .. .4-87 MRD604 . 4-111 MRF816 . ... ..... 4-56 MVIES8 . ... .. ... 4-69 MZed0 .. ... .. ... 4-81 MZ4700
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Zener Chip MZC20A10 ... ... .. MICI60AL0 ... . ... : MIC11BIO . . . ... i MIC100BIO ... ..
Mz4701 MAC2.4A10 ... .. .. 477 | MZC22A10.. ... 477 | MIC170A10..... .. 4.77 | MICI2BIO...... 477 | MIC110B10 .. .. ... 477
Mz4702 MIC2.7A10 ... .. 477 | MIC24A10. . ... .4-77 | MIC180A10..... 477 | MICI3B1O .. .... .. 477 | MIC120B10....... 4.77
MZ4703 MIC3.0A10 ... ... 4-77 | MZC27A10 .. ... 477 | MIC200A10.......4-77 | MIC15BIO... ... 4-77 | MIC130B10 ... ... 477
MZ4704 MIC3.3A10 .. ... .4-77 | MZC30A10.. ... 477 | MIC18B10 ...... .4-77 | MIC16BIO........4-77 | MIC140B10....... 477
MZ4705 MIC3.6A10 .. . 477 | MIC33A10. ... 477 | MIC2.0B10 ... ... 477 | MICI8B1O.. .. .. .. 4-77 | MIC150B10....... 477
MZ4706 MIC3.9A10 .. . 4-77 | MIC36A10. 4-77 | MIC2.2B10 ... .. 477 | MzC20810........ 477 | MZC160B10....... 477
Mza707 MZC4.3A10 .. .. .4-77 | MIC39A10. .. . 477 | MIC2.4B10 .. . 477 | MIC22B10........ 477 | MICI70B10 ..... .. 477
MZ4708 MZC4.7A10 ... . .4-77 | MICA3A10. .. .. .4-77 | MIC2.7B10 .. . .. 477 | Mic24B10 ... .. ..4-77 | MIC180B10 .......4-77
MZ4709 MIC5.1A10 .. ... .. 4-77 | MICA7AI0 . .. . 477 | MIC3.0B10 .. .. .. 4-77 | MIC27B10........ 477 | 4.Laver
MZ4710 MIC5.6A10 .. ... .. 477 | MIC51A10..... . .4-77 | MIC33Bl10 ... .. .. 4-77 | MIC30B10........ 477 mngsz
MZ4711 MIC6.2A10 .. ... 4-77 | MZCS6A10. . . 477 | MIC36BLO .. .. . .. 477 | MIC33B10 ..... ... o
MZ4712 MIC6.8A10 .. 477 | mzce2a10 477 | Mzc3gBi0 . 477 | MIc3eBl0 . . 477 | MaL30%3
MZ4713 MIC75A10 . 477 | wzcesAl0 . 477 | mzca3sio . 477 | MzC3%BIO .. a7 | MAL305
MZ4714 MIC8.2A10 ... ... 4-77 | MIC75A10 .. 477 | MICA7B10 . . ... 4-77 | MICA3B10 .. ... .. 4.77 | MTTL
MZ4715 MIC9.1A10 .. .. . 477 | MIC82AI0 ... .. 477 | MZC5.1B10 ._... 4-77 | M2c47810 .. ... 477 | xcn17 ... .. 2-15
MZ4716 MIC10A10 ... 477 | MzIC91Al0 4.77 | MIC56B10 ... . 477 | MIC51B10 . ... 4.77
Mz4717 MZICLIAI0 ... .....4-77 | MICI00A10 . . . 4.77 | MIC6.2B10 .. ... 477 | MIC56B10........ 4.77 | LINEAR
MZ5555 . ....uaos. 4-83 | mzciaaio. ... . 477 | MIC110A10 . .. .. 477 | MIC6.8B10 ... ... 477 | MIC62BIO........ 477 | XC1302 ... ... .3-24
MZ5556 .. ... ..... 4-83 | MICI3A10.. . ... .4-77 | MICI20A10. _.4-77 | MIC7.5B10 ... .. 4-77 | MIC68BID........ 477 | XCI387 ... .. ... 3-23
MZ5557 . ....... .. 4-83 | wmzcisa10 . ... ... 477 | MIC130A10 4-77 | MIC8.2BI0 ... . .4-77 | MIC75B10 . . .. 477 | XC1389 ... ... ... 323
MI5558 ... ... .. 4-83 | MICI6A10 ... . 477 | MICI40A10 . ... 477 | MZCS.1B10 .. ... 4-77 | MZC82B10.. .. . .. 477 | XC1393

MICL8A10 . ..... 477 | MICI50A10. .. 477 | MICIOBLO ... .. .4-77 | MZC9IB1O........ 477 | XC1399 .......... 3-22
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. Hall-Mark Electronics . ......%
- Hamilton/Avnet Electronics
.Hamilton/Avnet Electronics . ..
.Liberty Electronics/Arizona ...

.Liberty Electronics Corp. .
Cramer/Los Angeles .

Schweber Electron

. -Hamilton/Avnet Eleclrarm:s

ramillon Electro Sales . (213) 558-2121
..Eimar Electronics, inc. - (415} 961-3611
i wnel E (415) 951-7000
" Hamilton/ Avnet Electronics - .1714) 278-2421

Liperty Electronics/San Diego ... (714} 5859171

.Crames/San Francisco {408} 735-3011

Eimar Electronics, Inc. .. .1303) 287-9811

Hamilton/ Avnet Ebectromcs .-1303) 534-1212

(203) 792-3500
(203) 782-0361

# ... .Cramer/Gonnecticat ....... |203) 239-5641
FLORIDA, Hollywood .. ....... Cramer/Hollywood .. ... ... (305} 923-8181
FLORIDA, Hollywood .. ... Hamilton/ Avnel Electronics | . (303} 925-5401
FLORIDA, Hollywood Schweber Electronics % (305) 927-0511
FLORIDA, Orlando Cramer/ Oriando (305) 894-1511
GEORGIA, Atlanta Cramer/Atianta . . .1404) 448-9050
GEORGIA, Norcross Hamilton/ Avnet Electronics (404) 448-0800
ILLINOIS, Chicago Newark Electronics Corp. (312) 63B-4411
ILLINOIS, Chica, Semiconducior Specialists, Inc (3123 279-1000
ILLINOIS, Elk Grove Village Schweber Electronics . (312) 583-2740
ILLINOIS, Mt Pr Cramer/Chicago (312) 593-8230
, Schiller Park volr Hamilton/ Avnet Electronics . . (312) 578-6310
momu. Indianapolis . ...... Graham Electronics Supply, Inc, (317) 834-8202
INDIANA, indianapolis - .. .Pioneer/Indianapoiis . (317) 849-7300
Lenexa . R .Hamilton/ Avnet Elechorucs (913)
MARYLAND, Rockville .. ....Cramer/Washinglon ........ (301) 948-0110
MARYLAND, Glilhursburq viveon- . Ploneer/Washingtlon Electronics (301) 948-0710
MARYLAND, Hanover . - .- .Hamilton/Avnet Efectronics {301) 796-5000
MARYLAND, F ber Electronics . . (301) 881-3300
MARYLAND, Savage Pyttronic Industries, inc. . .. 301) 792-7000
H Awvnet Ex i (617) 273-2120
Harvey Electionics (617) 861-9200
MASSACHUSETTS, Newton Centre . Cramer Elef.lramcs Inc. (617) 969-TT00
e (617) B90-8454
MICHIGAN, Detroit RS Es-clrmm (313) 491-1012
MICHIGAN, Livonia _Hamitton/ Avnet Electronics . (313) 5224700
MICHIGAN, Livonia .Pioneer/Detroit .. - (313) 525-1800
1 Hﬂml Eden Prairie - Schweber Electronics . . (612) 941-5200
MINNESOTA, .Cramer/Minneapolis ... . (812) 835-7811
i a Hamilton/Avnet Eiocuumu s ... .(612) 941-3801
MISSOURI, Hazelwood Hamilton/Avnet Electronics . ... .....(314) 731-1144
MISSOURI, St. Louis . ...... . Hall-Mark Electronics ...... : (314) 291-5350
NEW JERSEY, Cedar Grove .. -Hamiiton/Avnet Electronics . {201) 239-0800
L MNEW JERSEY, Cnerry Hili .. .Cramer/Pennsylvania (609) 424-5993
. maensn M1 Lauret Hamilton/Avnet Elecironics (609) 234-2133
, Mogrestown . .Arrow Electronics .. . = (609) 235-1900
mmv Pennsauken. . Radio Electric Service Co. {609} 662-4000

GEORGIA, Allanta 30928,

MOTOROLA

FLORIDA, Maitland 32751, 520 S. Maitland Ave. . . ...

FLORID, ma.m 1471 SW 12th Ave. . (305)

9720 Executive Center Dr. North, Suite 108 (B13) 576-5030
404

ALABAMA, Huntsville 35805, 2608 Artia St., Sulte 3 ..
. McDoweil Rd. .

Or.NE — Bidg. 2 .

Arrow Electronica
Sel

DISTRICT OFFICES

(205) 533-1650

... (602)
-(802) 244-6364
-(714) 558-2601

A, 2
CALIFORNIA, Encino 81315, 15720 Ventura Bivd., Suite 504 . (213) 886-6850
CALIFORNIA, San Diego 32111, 7071 Convoy Court, Suite 210 . ... (714) 560-4644
CALIFORNIA, San Jose 9511 Moorpark Ave. 408) 985-0510
COLORADQ, Denver M&sﬁ‘jﬁ S. Tamarac, Suite 330 )
. Hamden 18, 3074 Whi Ave., BI C —RAm.1 m; 2810771
FLORIDA, F1. Lauderdale 33313, 8000 w-:?umm e g . (
(305) 544-3427

255-2043

SEMICONDUCTOR SALES OFFICES

)

NEW JERSEY, Somarset hweber Electronics .. 1)
NEW MEXICO, A ilton/Avnet ) 785-1500
NEW YORK, Farmingdale ..Arrow Electronics . {516) 694-8600
MNEW YORK, Cramer/Long Island (516) 231-5600
NEW YORK, Cramar/Rochester § (716) 275-0300
NEW YORK, Rochester Hamiiton/ Avnet Electronics (716) 442-7820
NEW YORK, o Schweber Efectronics (716) 461-4000
NEW YORK, East Syracuse . .Cramer/Syracuse (315) 437-6671

YORK, East Syracuse _ HMamilton/ Avnet Electronics | {315) 437-2642
NEW YORK, Westbury, L1 . . Hamiilon/ Avnet Elncmml:s 516) 333-5800
NEW YORK, Westbury, Ll Schweber Electronics . (515) 334-7474

YORK, Woodbury, Harvey Elecfronics .. {516) 821-8700

NORTH CAROLINA, wmgon Salem Cramer/Winston-Salem (919} 725-8711
omo Beachwood Schweber Electronics (216) 484-2970
OHIO, Cleveland .. Hamilton/Avnet Electronics - (216}461-1400
0!“0 Cleveiand Pioneer-Standard Electronics, Inc {218) 587-3600
OHIO, Dayton . Hamilton/Avnet Electronics 513) 433-0610
OHIO, Dayton Ploneer/Dayton . ... (513) 238-9900
OHIO, Solon ... Cramer/Cleveland (2186) 248-8400
PENNSYLVANIA, Phnlada!pma Pioneer/Philadelphia .{215) 674-5T10
PENNSYLVANIA, Pittsburgh . .Cameradio .{412) 288-2600
PENNSYLVANIA Pittsburgh Floneurlp‘xzsbmgh (412) 782-2300
SOUTH CAROLINA, Columbia Dixie Aadio Supply comumy Inc {803} 253-5333
TEXAS, Dallas . Hall-Mark Eisctronics Corp. .. -(214) 231-8111
TEXAS, Dallas Hamitton/Awnet Electronics -{214) 661-856!
TEXAS, Dallas Schweber Electronics ..(214) 851-5010
TEXAS, Dallas Sterling Elsclronics (214} 357-9131
TEXAS, €l Paso .. ... Midland Speciaiity Co. _.{815) 533-9555
TEXAS, Houston . . Hall-Mark Electronics . .. (713) 781-6100
TEXAS, Houston Hamilton/Avnet Electronics (713) 5264661
TEX, Houston . . Sterling Electronics, Inc (713) 627-9800
UTAH, Sait Lake City | | Cramar/Utah .. .. (BO1) 4874131
UTAH, Sait Lake City . . Hamilton/Avnet Electronics . (801) 262-8451
WASHINGTON, Bellevue . .Hamiiton/Avnet Eleclronics (20€) 746-8750
WASHINGTON, Seattie . .Almac/Stroum Electronics .. .|{206) 763-2300
WASHINGTON, Seattle . .Liberty Eiectronics Corp. - .(206) 7T63-8200
CANADA
CALGARY, T?E 6L7, Alberta .. ... .Varsh's .... 403) 276-8818
LONDON, Ont. ..CM Peterson Ca., Lid. (519) 4343204
ﬂwwl, 01“ Hamilton/Avnet .. .. (416) 677-7432
OTTAWA, Ont. Zentronics; Ltd. (613) 238-8411
QTTAWA. K2C 2‘84. Ont Hamilton/ Avnet Int' L1d, ...:1813) 226-1700
ST. LAURENT, P.Q. H4S 1G2 Familton/Avnet . ... . (514) 331
TORONTO, Ont. .. .Zentronics, Lid. .(418) 787-12T1
TOWN OF “Ou’ﬂ' RO\'I.L. P.Q. . Zentronics, Ltd. .. (514) 7
VANCOUVER, B.C. . Bowtek Electric . (604) 736-1141
VANCOUVER,B.C. Varah's __. s (604) B73-3211
WINNIPEG, Man Bowtek Electric . (204) 786-7521
F

MICHIGAN, Garden City 48135, P.O. Box 355 . (313) 261-6200

HN’-‘I’!IGIN Saugatuck 49453, 3484 Wuhlnmn
mﬁso‘t.l. Minneapolis 55426, 6950 Wayzata, Sulle 424
MISSOURI, St. Louis 63141, 760 Office Parkway .

r Edge D?BE* 337 Johnson Ave.

, River
NEW YORK, Fishkill 12524, ﬂﬂul! 9

NEW YORK, roe Ave.
NE""ORI. Syracuse 13211, 123 Pickard Bidg., E. Mnlloy Rd
RTH CAROLINA, Raleigh 27609, 4509 Creedmoor
Olll Cleveland 44143, B40 Brainard Rd. .
OHIO, Dayton 45438, 3480 S. Dixie Drive — Hocm 133

rthington 43085, 933 High Street, Sulte 116 .
OKLAHOMA, Tulsa 74145, 4833 S. Sheridan, Suite 406 .

‘OHID, Wo

Rd, s«u-n'

lenridge
ILLINOIS, Schiller Park SD”B 4825 N. Scolt 51, Suite 300

5700 W. Squibh Ru Suil’. 104 .
mmn Hyatisville 20782, 6525 Belcrest
MASSACHUSETTS, Lexington 02173, 2 Illll!\! Dr.

.-(617) 861-1350

Portland 97221 1730 SW Skyline Blvd., Suite 203 |
PENNSYLVANIA, Fi. Washington 19034, 535 Pennsylva.nll Av|
SOUTH CAROLINA, Columbia 29204, U.S. 1/North at |-20 .

TEXAS, Houston 77018, 2010 North Loop West, Suite 111 .. A
TEXAS, Dallas 75240, The Registry, 6350 LBJ Freeway, Suite 130
WAS| uuammmsows 300 120th Ave. NE., Suite 202 ..
WISCONSIN, Wauwatosa 53226, 309 N. Mayfair Road . vy

MOTOROLA U.S.A. HEADQUARTERS
(INTERNATIONAL MARKETING OPERATIONS)

ARIZONA, Phoenix 85036, Box 20591

SEMICONDUCTOR INTERNATIONAL SALES OFFICES

ARGENTINA, Bus:
Uruguay 485, FFoo! Gth Of!rce “C
AUSTRAL|

37-43 lmmr St., Suite 264

Motorola International, Inc.
46

7437

Motorola Semiconductor Products Div.
Motorola Australia Pty. Lid.
43-4409/

/4299

b Sao Paulo Motoroia Semicondutores do Brasii, Ltd.
Caixa Postal 8718
Rau Onze De Junio, 1005 - Viia Clementino 71-3185
CANADA, Ontario, Downsview, M3N 1Y4 Molorola Semiconductor Products, Canada
490 Norfinch Drive 418) 661-6400

CANADA, Ontario, Ottawa &
Suite 106, 1007 Merivale Rd.
CANADA, Quebec, Montreal 9

(
Matoroia Semiconductor Floﬂucu Canada

13) 729-4381

Molorola Semiconductor Fmducll Canada
(51

7800 Cote de Liesse Road 4) 731-6681/2
: DENMARK, DK2800 Lyngby . Matorola Semiconductors
) Bredsbovej 23 (01) 88 44 55
-3 , Wembley, Middtesex -Motorola Semiconductors Lid.

York House, Empire Way 01-902-8836
k ENGLAND, Manchester, 2. Lancashire M2 5WS Motoroia Semiconductors Lid
.

Teievision House, 10/12 Mount Street
FRANCE, Paris 75007
15-17 Avenue de

v AT

GERMANY, 3012 Langenhagen/

061-833-0731

Motoroia Semiconducteurs. S.A

Segur
Mail: Boite Postale 101-07. 75326 Paris Cadex07

551 50 61

Hans-Boeckler-Strasse 30

Fiedlerstrasse 5
GERMANY, Nurnberg
J Virnsberger Strasse 43

e o

GERMANY, 8000 Munich 71 ... __ ..

GmbH, fish
(0511) 77-20-37
-Motoroia GmbH, Geschaltsbereich Halbleiter
78-89-;

Motorola GmbH, Geschalisbereich Haibleiter

0911 761

GERMANY, 7032 Sindeifingen GmbH, Gesch '(u + Ao

Stlﬂ!u"def Strasse 1, F.O.B. 450 {07031) 83074
GERMANY, 6200 Wiesbaden . A GmbH, Gesch

Lulmlfm“ (08121) 38161

. .(602) 244-176
HOLLAND, Utracht RS ..Motorola NV,
Emmalaan_ 41 030 510207
HONG KONG, Hunghom Matorota Semiconductors Hong Kong Lid.

Kowioon
10th Floor Eldex Building, Block C-21 Matauwei Road

ITALY, 40137 Bologna
Via Portanova

ITALY, 20129 Miian

Via Ciro Menottl 11
ITALY, 00162 Rome

Via Conalannno Maes 68
JAPAN, N,

1/05

- .Motorola Sam:cmduunn SpA

Motorola Semiconduttori S.p.A.
738-6141

LR N Motorola Semiconduttori S.p.A.

83.14.7.46

. Alps Molarola Semiconductors, Lid,
New Maru Emldmg 1730 Mnrunauchl 2-:hnms Naka—ku

052-211-68324

JAPAN, Osaks Alps Motorola Semiconductors, Lid.
Mitsuwa Eldg 2-41 Minami Honmachi, Higashi-ky 06-262-4637
JAPAN, i o e - Alps Motorola Semiconductors, Lid
Ohiurﬂ'l 2|‘|d i L 1-13, 2-chome, Shi 03-352-21681
JAPAN, Yokohama . .. Alps Motorola Semiconductors, Lid,

1767, Nippa-cho, Kohoku-ku
MEXICO, Mexico 16, D.F.
Insurgentes Sur No. 813-701

PUERTO RICO. Santurce 00807

Sonsid Condominum, 1319 Ashford Ave. &

SWEDEN, S-171 40 Soina

045-543-1211

Productos Semiconductores Motorola de Mexico,S.A.
543-00-03

536-38-53

536-33-07
Motorola Americas Inc
809

) 723-9350

,,,,,,,, c......Motorola Sem}wnﬂuclm AB

Vireberjsvagen 19 08/820295
SWITZERLAND, 1211 G i Produgts Inc.
(022) 3356 07

16, chemin de |z Voie-Creuse, P.O. Bo: 8
SWITZERLAND, 5702 Zollikon-Zurich.
101, Alte Landstrasse — P.O. Box 62

TAIWAN, Taipsi
Hsletsy Building, Room 604
47 Chung Shan North Road, Sec. 3

ARIZONA 85036 # A SUBSIDIARY OF MOTOROLA INC

- -Motorola Semiconductor Products Inc.
(t

051) 65 56 56/07
.ty . Motorola Asia, Lid.

510707, 510708, 579832

MOTOROLA Semiconductor Products Inc.

BOX 20912 s PHOENIX

S PNTED U ST PRENERL LTS BUNR




