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NOTE:

The HEP numbering system has been changed.
HEP devices with the former numbers are still good
and should be cross-referenced to the new HEP numbers on Page 4.
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This guide has been prepared by the Motorola HEP technical
staff to provide a cross-reterence for the Hobbyist, Ex-
perimenter, and Professional service technician. The informa-
tion contained herein is based on an analysis of the published
specifications of each device listed. This analysis was then
compared to HEP specitications and the HEP device that best
met or exceeded the important mechanical and electrical
characteristics of the original was selected as the re-
placement. Every care has been taken to meet or exceed
published parameters, but because of industry-wide
differences in quality control, manufacturing, and testing
process, which result in size and characteristic variations, and

because some of the Motorola HEP devices are capable of
higher performance than the original, Motorola Semi-
conductor Products, Inc. cannot guarantee that the listed
items will provide an exact replacement in every instance
and/or application.

Motorola HEP takes great pride in otfering the most
complete line of semiconductor devices appealing to the
hobbyist-experimenter and replacement markets. All of the
HEP devices feature complete published specifications, which
will allow the safe “design™ of circuits in a manner that will
assure maximum device capabilities, as well as determining if
the device is operating within its limits.

IMPORTANT TIPS
On Using Semiconductors

Each Motorola HEP device will give excellent performance
when operated within its published specifications, however,
due to the very nature of the term “replacement™ there are
certain aspects that require consideration when making
substitutions. In the greatest majority of cases it will be
found that direct replacement can be made, requiring no
circuit or mechanical changes. Occasionally the “stubborn™
circuit will appear, where other components have changed
value, or the original design was extremely critical. With
these thoughts in mind, the following application tips are
presented:

NOTE: Many device numbers will be followed by a
color notation (black, red, brown, etc.). This notation
references either a color dot or the color of the ink
used on the device.

Low-power Transistors — Lead configuration may differ;
check original and replacement devices to be sure that
collector, emitter, and base lead connections are correct. In
most cases, fourth lead (shield) can be cut off and elimi-
nated. Current and voltages must be checked, being certain
not to exceed device ratings. Occasionally resistance values
will have to be changed in order to achieve correct biasing.
Tuned circuits may require realignment.

High-power Transistors — Make certain that voltage and
current ratings are not exceeded. Adjust bias resistance (o
obtain optimum performance (many circuits use a small
potentiometer for this purpose). Check all circuit com-
ponents (resistors, coils, etc.) that might have been damaged
it the original transistor was shorted. In most auto radio

output stages, check emitter resistor (replacement transistor
will be permanently damaged if this resistor is defective).

In order to assure maximum power dissipation, adequate
heat-sinking must be provided. Also. contact surfaces should
be coated with high-quality silicone grease. (Refer to HEP
accessory list for each of these items.)

CAUTION: When replacing high power horizontal and
vertical output transistors make certain that preceding
driver stages are functioning properly. Malfunction of
these driver stages (as well as output stage circuitry) is
often cause for failure of output devices, and replace-
ments can be destroyed if this condition exists.

General Transistor Replacement Considerations — Fre-
quently special-numbered transistors, that are not listed in
any cross-reterence guide, will be encountered. In most cases,
a suitable replacement can be determined by following a few
simple procedures.

1. NPN or PNP — Schematic symbol will indicate device
polarity (note symbols below). Arrow always points away
from base and collector when device is NPN, and arrow
always points toward base and collector when device is
PNP.

NPN PNP

Collector
Base Base
Emitter

Collector

Emitter




It schematic symbol is not available, polarity can be
determined in following manner: With circuit energized,
connect negative lead of
voltmeter to emitter and
measure voltage to base. If
voltage reading is Positive,
transistor is NPN: it volt-
age reading is  Negative,
transistor is PNP.

Base

Emitter

CAUTION:

Before using any ohmeter to check semiconductor
devices the ohmeter should be checked to determine
that:

1. No more than 1 to 3 volts is available at the test
probes on any ohms range.

2. The current available to be sourced by the test probes
be limited to a few milliamperes on any ohm range.
Failure to observe these two precautions could result

in serious damage to the semiconductor device under

test.

Polarity can also be determined in following manner
using an ohmeter. Note: For this test, + and — of ohmeter
probes st be known and connected as indicated in fol-
lowing illustrations.

PNP NPN
= r\—\ . \\\N:\

P A N . \¢
/ @ /
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2. Germanium or Silicon - Meusure voltage from emitter
to base. If voltage is approximately 0.25 volt. transistor is
germanium. It voltage is approximately 0.6 volt. transistor
is silicon.

Also. an ohmeter can be used for this test in following
manner:

against voltage spikes, transients, and surges that are
inherent in most circuits.

4. Collector Current Requirements — This factor is rarely
noted on schematics, however, a meter cun be casily
connected in series with collector and actual current
requirements can be determined. Again. a suafety tfactor of
at least three to tour times measured current should be
used. This measurement must be made during maximum-
power conditions.

5. Gain Considerations — Due to complex scope of this
subject only one gain parameter will be considered. This
parameter is common-emitter small-signal de current gain.
referred to as hpFg. beta. or g From standpoint of
common applications. following general rules should be
used as guideline. High gain devices (hip: from 300 up)
will find usage in preamps. RF stages. and converters.
Medium gain devices (hFg from 100 to 300) will find
usage in RF and I stages, oscillators. mixers. drivers. etc.
Low gain devices (hipp up to 100) will find usage in
output stages. AGC, drivers. video amplifiers. ete.

6. Transistor Biasing — Occasionally bias resistor(s) may
have to be changed in order to achieve proper circuit
operation. Following two diagrams are intended to show
typical PNP and NPN circuit current flow and biasing
voltages:

NPN PNP

E

I ak»j

Small emitter
base current

Large emitter
coliector current

(Note that only difference 1s reversed

battery polarity and opposite direction
current flowd

Different Case Styles — Frequently there is quite a

difference between case style of original part and recom-
AN NPN - mended  replacement. However, in most instances. this

\ problem can be solved in tollowing manner:
\ X TO-5. TO-39. and similar case .
styles can be easily replaced

A

I
[&]
I
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Germanium — will give meter reading

HIGHER
GHE
HIGH

H

Sihicon — wilt be very high (several
megohms) to infinity

3. Operating Voltage Considerations Voltages from
collector to base, collector to emitter. and emitter to base
should be noted from either schematic or by actual
measurement with voltmeter. Device selected for replace-
ment should have voltage ratings of at least three to four
times actual operating voltages tor cach of three cate-
gories. This type of safety tactor is necessary to protect

! . . Case 77
with  HEP devices that use Case 90
case 152 by merely reforming Case 152
leads 1o correct  pattern. ‘

TO-3. TO-41, TO-66. and l

similar case  styles can be Nt 5]

casily replaced with  HEP /{\m/\f /) 103
asti ! : S NRIZTA Toa
devices that use case 7_7. cuse (82577 @ TO-66
90, or case 152 by reforming ' etc.

leads and using only one of

original mounting holes for attachment. Since collector of
cach of these devices is connected to metal tab. clectrical
isolation must conform to original device. Silicone grease
should always be used with power devices to promote
heat dissipation.




Silicon Rectifiers — Make certain that poluarity is correct
and that voltage and current ratings of replacement device(s)
are not exceeded. Additional current can be huandled by using
two diodes in parallel, and additional peak inverse voltage
can be obtained by connecting diodes in series. For replace-
ment devices, make certain that PIV and I¢ are at least 3 to 4
times normal circuit operating conditions.

Rectifier and diode polarity can easily be determined by
using an ohmeter. Note: for this test. + and  of ohmeter
probes must be known and connected as indicated in
following illustrations.

Cathode Anode
_ | '* + I I
R-LOW R-HIGH
Replacing  Selenium, Metal-Oxide, or Vacuum Tube

Rectifiers — Silicon rectifiers are much more efficient than
other types of power rectifiers and do not become weaker
with continued usage. In other words they are cither good or
they are bad. Due to increased efficiency. however, it is
recommended that a 10 watt resistor be placed in series with
B+ line to limit output voltage to required level. Resistance
value may be determined experimentally or trom equation R
= E/I where L is de voltage to be dropped and [ is total dc
current through circuit.

Zener Diodes — Optimum zener operation will result
when specified lzT is maintained during normal circuit
conditions. Zener diodes may be connected in series to
increase zener voltage (6.2, 9.1, and 12.0 volt diodes in series
would result in 25.3 tinal zener voltage. plus or minus device
tolerances). Zener diode polarity can be determined in same
manner as Silicon Rectitiers (above).

Silicon Dual Diodes — lLxcellent performance and
customer satisfaction can be obtained by replacing weak or
defective selenium or diode vacuum tubes with silicon
devices. Leads may be formed to proper shape and plugged
directly into original tube socket holes. (Leads may be bent
and twisted to assure good electrical contact. soldering these
in place is best procedure.)

Thyristors (SCR's) and Triacs — Most important char-
acteristics, from replacement standpoint, would include Peak
Reverse Voltage (VRM). Forward Current (Iy), and Gate
Trigger Current (sensitivity) (1GT)- VRM and I must exceed
normal operating conditions. It replacement device does not
trigger under normal conditions it is possible that IGT
(sensitivity) is to high. If replacement device triggers pre-
maturely it is possible that IGT is to low.

Polarity, or terminal identification, of a Thyristor or Triac
can be determined by an ohmeter as tollows: Note: for this
test, + and of ohmeter probes must be known und
connected as indicated:

THYRISTOR (SCR)

e~
AN
\ \

/ i v/v/
5 T + - P
' = + > >
\ B
G
aoLL G - / ) <U‘l« MT1 \A/ /
o, o /// o, S //

Nomenclature Nomenclatare

SCR - Sihicon Controlled Rectitier MT1 - Main Ternunal 1 (tormerly
A Anode referred 10 as Anode 1)
C - Cathode MT2 - Main Termunal 2 (formerly
G Gate referred to as Anode 2)
G = Gate
Integrated Circuits — An integrated circuit which has

failed will very often show little or no change in the D.C.
voltages measured at the pins. For this reason the voltage and
or resistance methods of troubleshooting are usuully of little
value.

There are. however. two other methods to troubleshoot un
I/C suspected of failure which are reliable. These are: 1)signal
tracing method, and 2} substitution method. The signal tracing
method requires 4 knowledge of the internal 1/C circuit
function. When using the substitution method (substituting a
known good device tor the suspected bad one) all voltages
applied to the 1/Cshould be determined to be within safe limits
BLEIFORL the known good device is installed in the circuit.




New HEP Numbers Cross-Referenced to Former HEP Numbers

NOTE: The HEP numbering system has been changed. HEP devices with the former numbers are still good and should be cross-referenced to the new HEP numbers below.

Former Hep New Hep Former Hep New Hep Former Hep New Hep Former Hep New Hep
No. No. No. No. No. No. No. No.
1 G0008 253 G0005 611 20433 733 S0033
2 G0002 254 G0005 612 20436 734 S0020
3 G0003 300 R1241 613 20439 735 S0015
50 S0011 302 R1243 620 R1205 736 S0015
51 S0012 304 R1301 621 R1202 737 S0024
52 S0013 306 R1304 622 R1222 738 S0030
53 S0014 310 S9002 623 G6013 739 S0032
54 S0015 311 R2002 624 G6013 740 S5021
55 S0015 320 R1001 625 G6018 801 F0010
56 S0016 340 R1751 626 G6014 802 F0015
57 S0019 400 B0400 627 G6015 803 F1036
75 S3013 408 B0408 628 G6013 C3400P None
76 S3014 409 B0409 629 G0005 C3401P None
101 20413 410 B0410 630 G0006 C6017 None
102 20402 411 B0411 631 G0005 C6018 l None
103 20408 413 B0413 632 G0005 C6019 None
104 20412 415 B0415 633 G0007 C6049G None
105 20415 416 B0416 634 G0007 C6051L C6051P
134 R9134 417 B0417 635 G0001 G0004 G0006
135 R9135 418 B0418 636 G0008 G0010 G0008
151 R0O160 450 A0450 637 G0003 HMAQ7 B0007
153 R0162 451 A0451 638 G0009 HMA32 B0032
154 R0050 452 A0452 639 G0008 HMA33 B0033
156 R0052 453 A0453 640 G0008 HMA36 B0036
157 R0053 454 A0454 641 G0011 HMA37 B0037
158 R0054 455 A0455 642 ‘ G6016 HMA38 B0038
159 R0055 456 A0456 643 G6016 R1101 None
160 R0056 457 A0457 644 G6017 R1102 None
161 R0090 458 A0458 700 S5006 R1103 None
162 R0092 500 A0500 701 S5000 R3101 None
165 R9001 501 A0501 702 S5018 R3201 ’ None
166 | R9002 502 A0502 703 S5019 R3203 None
170 None 503 A0503 704 S7004 S0001 S0005
175 | R0801 553 None 705 S$7003 S0002 S0024
176 R0803 554 None 706 S5024 S0003 S0024
177 R0804 556 None 707 S$5020 S0004 S0025
178 R0805 558 None 708 S$5022 S0006 S0019
200 G6000 570 C2003P 709 S0017 S0007 S0005
230 G6003 571 C2002P 710 S$5023 S0019 S0019
231 G6004 573 C2005P 712 S$5025 S0021 S0015
232 G6005 581 C2007G 713 S$5026 S0022 S0015
233 G6006 582 C008G 714 S3019 S0023 | S0015
234 G6007 583 C2009G 715 S0019 S3022 S3021
235 G6008 584 C2010G 716 S0019 S3031 S3032
236 G6009 590 C6091 717 S0031 53023 S$3024
237 G6010 592 C6092G 718 S0020 53025 53024
238 G6011 593 C6093C 719 S0020 53026 S3024
239 G6012 594 C6094P 720 S0020 S$3027 S3028
240 S5011 595 C6095P 721 S0015 S3029 S3028
241 S5012 600 None 722 S0015 S3030 S3032
242 S5013 601 R0222 723 S0015 S3031 S$3032
243 S5014 602 20405 724 S0015 S5001 S5004
244 S5015 603 20407 725 S0015 S$5002 S5005
245 S5000 604 20414 726 S0015 S5003 S5000
246 S5006 605 20416 727 S0025 S5007 S5006
247 S$7002 606 20417 728 S0015 S$5008 S5005
248 S7003 607 20418 729 S0025 S$5009 S5005
250 G0005 608 20424 730 S0024 S5010 S5005
251 G0006 609 20426 731 S0033
252 G0005 610 20432 732 S0033




HEP Semiconductor Description and Packaging index

Dimensions and Outline Drawings for all Cases Referenced in the Following Chart are shown on Pages 10, 11, and 12

HEP CASE HEP CASE
NO. STYLE DESCRIPTION NO. STYLE DESCRIPTION
CO900P | TO-116 IC—HTL—Dual 4-Input Line Driver C6051P | TO-116 IC—Linear—Dual Operational Amplifier
C0901P | TO-116 IC—HTL—Dual J-K Flip-Flop C6052G | Case 601 IC—Linear—Operational Amplifier
C0902P | TO-116 IC—HTL—Dual 2-Input NAND Gate C6052P | Case 626 IC—Linear—Operational Amplifier
C0903P | TO-116 IC—HTL—Dual 4-Input Expander C6053G | TO-99 IC—Linear—Operational Amplifier
C0904P | TO-116 IC—HTL—Triple 3-Input NAND Gate C6053L | TO-116 IC—Linear—Operational Amplifier
C0905P | TO-116 IC—HTL—Dual 4-Input NAND Gate C6054G | Case 602A | IC—Linear—Voltage Regulator (Negative)
CO0906P | TO-116 IC—HTL—Master-Slave R-S Flip-Flop C6054R | Case 614 IC—Linear—Voltage Regulator (Negative)
C0907P | TO-116 IC—HTL—Quad Latch C6055L | TO-116 IC—Linear—Stereo Preamplifier
C0908P | TO-116 IC—HTL—Hex Inverter C6056P | TO-116 IC—Linear—FM Multiplex Stereo Demodulator
CO0909P | TO-116 IC—HTL—Quad 2-input NAND Gate C6057P | TO-116 IC—Linear—Dual Balanced Chroma Demodulator
CO0910P | TO-116 IC—HTL—Triple Level Translator C6059P | Case 626 IC—Linear—IF and AGC Amplifier
C0911P | TO-116 IC—HTL—Dual Monostable Multivibrator C6060P | TO-116 IC—Linear—TV FM Limiting Amplifier, Detector,
C0912P | TO-116 IC—HTL—Dual 2-Wide 2-Input AND-OR-INVERT Gate Preamp, and Driver
C1030P | TO-116 IC—DTL—Dual 4 Input NAND Gate C6061P | TO-116 IC—Linear—High-Gain FM/ IF Amplifier
C1032P | TO-116 IC—DTL—Dual 4-Input Buffer C6062P | TO-116 IC—Linear—FM/ IF Amplifier with Quadrature Detector
C1033P | TO-116 IC—DTL—Dual 4-Input Expander C6063P | TO-116 IC—Linear—FM/ IF Amplifier, Limiter, Detector, Driver,
C1035P | TO-116 IC—DTL—Hex Inverter (no pullup resistors) Electronic Attenuator
C1038P | TO-116 IC—DTL—Decade Counter C6065P | Case 647 IC—Linear—FM Multiplex Stereo Demodulator
C1039P | TO-116 IC—DTL—Divide-By-Sixteen Counter C6066P | TO-116 IC—Linear—Chroma Demodulator
C1044P | TO-116 IC—DTL—Dual 4-Input NAND Power Gate C6067G | TO-100 IC—Linear—Dual Doubly Balanced Chroma
C1045P | TO-116 IC—DTL—Clocked Flip-Flop Demodulator
C1052P | TO-116 IC—DTL—Dual J-K Flip-Flop C6068P | Case 647 IC—Linear—FM Multiplex Stereo Demodulator
C1058P | TO-116 IC—DTL—Quad 2-Input NAND Power Gate C6069G | Case 686 IC—Linear—AFT/ Ampiifier/ Detector/ Driver
C1062P | TO-116 IC—DTL—Triple 3-Input NAND Gate C6070P | Case 648 IC—Linear—Subcarrier Regenerator
C2001P | TO-116 IC—RTL—Quad 2-input Expander C6071P | TO-116 IC—Linear—Chroma Ampiifier
C2002P | TO-116 IC—RTL—Dual Buffer C6072P | TO-116 IC—Linear—Balanced Chroma Demodulator
C2003P | TO-116 IC—RTL—Quad 2-Input NOR Gate C6073P | Case 675 IC—Linear—2/ Watt Audio Amplifier
C2004P | TO-116 IC—RTL—Dual J-K Flip-Flop C6074P | Case 647 IC—Linear—FM Multiplex Stereo Demodutator
C2005P | TO-116 IC—RTL—Hex Inverter C6075P | TO-116 IC—Linear—TV Color Processing Circuit
C2006P | TO-116 IC—RTL—Dual 2-Input NOR Gate C6076P | TO-116 IC—Linear—Video IF Amplifier and AGC
C2007P | TO-116 IC—RTL—4-Input OR/ NOR Gate C6077P | TO-116 IC—Linear—TV Color Processing Circuit
C2008P | TO-116 IC—RTL—Dual Buffer C6078R | Case 614 IC—Linear—Power Booster
C2009P | TO-116 IC—RTL—J-K Flip-Flop C6079P | Case 626 IC—Linear—Video Detector
C2010P | TO-116 IC—RTL—Dual 2-Input NOR Gate C6080P | TO-116 IC—Linear—Low-Noise Stereo Preamplifier
C2500P | TO-116 IC—RTL—Dual 4-Input Expander C6081P | TO-116 IC—Linear—Signal Processor
C2501P | Case 612 IC—RTL—BCD-to-Decimal Decoder C6082P | Case 647 IC—Linear—IF Amplifier and Quadrature Detector
C2502P | TO-116 IC—RTL—Quad 2-Input NOR Gate C6083P | Case 647 IC—Linear—IF Amp/ Limited/ FM Detector Driver.
C2503P | TO-116 IC—RTL—Muiltifunction Device (1 J-K Flip-Flop, Attenuator
1 Inverter, 2 Buffers) C6085P | TO-116 IC—Linear—Signal Processor
C3000P | TO-116 IC—TTL—Quad 2-Input NAND Gate C6087P | TO-116 IC—Linear—Low-Noise Stereo Preamplifier
C3001P | TO-116 IC—TTL—Quad 2-Input NAND Gate (direct output) C6089 Case 1A1 IC—Linear—Chroma Demodulator
C3004P | TO-116 IC—TTL—Hex Inverter C6090 Case 1A2 IC—Linear—Dual 2-Watt Audio Amplifier
C3010P | TO-116 IC—TTL—Triple 3-Input NAND Gate C6091G | Case 602B | IC—Linear—High Frequency Amplifier
C3020P | TO-116 IC—TTL—Dual 4-Input NAND Gate C6092G | Case 602B | IC—Linear—Stereo Preamplifier
C3030P | TO-116 IC—TTL—8-Input NAND Gate C6093G | Case 602B | IC—Linear—Audio Power Amplifier
C3040P | TO-116 IC—TTL—Dual 4-Input NAND Buffer C6094P | TO-116 IC—Linear FM Multiplex Stereo Demodulator
C3041P | Case 612 IC—TTL—BCD-to-Decimal Decoder and High-Level C6095P | TO-116 IC—Linear FM Multiplex Stereo Demodulator
Driver C6096P | TO-116 IC—Linear—FM Multiplex Stereo Demodulator
C3050P | TO-116 IC—TTL—Dual 2-Wide 2-input AND-OR-INVERT Gate C6099P | Case 626 IC—Linear—IF Amplifier
C3073P | TO-116 IC—TTL—Dual J-K Flip-Flop C6100P | TO-116 IC—Linear—Automatic Frequency Control
C3075P | Case 612 IC—TTL—Quad Latch C6101P | Case 647 IC—Linear—FM IF Amplifier, Limiter, Detector, Audio
C3800P | TO-116 IC—TTL—Decade Counter | Preamp
C3801P | TO-116 IC—TTL—Divide-By-Twelve Counter C6102P | Case 626 IC—Linear—Dual Operational Amplifier
C3802P | Case 612 IC—TTL—Seven-Segment Character Generator C6103P | Case 626 IC—Linear—Operational Amplifier
C3803P | TO-116 IC—TTL—Retriggerable Monostable Multivibrator C6104L | TO-116 IC—Linear—Voltage Regulator
C3804P | TO-116 IC—TTL—Programmable Module—N Decode Counter C6105P | 199 IC—Linear—Voltage Regulator
C3805P | TO-116 IC—TTL—Dual Voltage-Controlled Multivibrator C6107P | Case 626 IC—Linear—Operational Amplifier
C3806P | TO-116 IC—TTL—Phase-Frequency Detector C6110P | 199(A) 5.0V Positive Voltage Regulator
C6001 Case 643A | IC—Linear—FM IF Amplifier (Replacementfor 1 A703 or C6111P | 199(A) 6.0V Positive Voltage Regulator
CA3053) C6112P | 199(A) 8.0V Positive Voitage Regulator
C6002 Case 644A | IC—Linear—Low-Noise Audio Preamplifier C6113P | 199(A) 12.0V Positive Voltage Regulator
C6003 Case 206A | IC—Linear—Ya-Watt Audio Amplifier C6114P | 199(A) 15.0V Positive Voltage Regulator
C6004 Case 644A | IC—Linear—1-Watt Audio Amplifier and Preamp C6115P | 199(A) 18.0V Positive Voltage Regulator
C6007 Case 206A | IC—Linear—Single Toggle Flip-Flop C6116P | 199(A) 24,0V Positive Voltage Regulator
C6008 Case 643A | IC—Linear—1/ Watt Audio Amplifier and Preamp C6117P | 199(B) 2.0V Negative Voltage Regulator
C6009 Case 643A IC—Linear—Electronic Remote-Control Attenuator C6118P | 199(B) 5.0V Negative Voltage Regulator
C6010 Case 206A | IC—Linear—Wide-Band Amplifier C6119P | 199(B) 5.2V Negative Voltage Regulator
C6011 Case 643A | IC—Linear—Dual-Toggle Fiip-Flop C6120P | 199(B) 6.0V Negative Voltage Regulator
C6012 Case 643A IC—Linear—Voltage Regulator C6121P | 199(B) 8.0V Negative Voltage Regulator
C6013 Case 206A | IC—Linear—Class A Audio Driver C6122P | 199(B) 12V Negative Voitage Regulator
C6014 Case 206A | IC—Linear—Voltage Regulator C6123P | 199(B) 15V Negative Voitage Regulator
C6015 Case 643A | IC—Linear—Dual-Toggle Flip-Flop with Reset C6124F | 199(B) 18V Negative Voltage Regulator
C6016 Case 644A IC—Linear—Class B Audio Driver C6125P | 199(B) 24V Negative Voltage Regulator
C6049G | Case 602A | IC—Linear—Voltage Regulator (Positive) F0010 TO-72(A) Field Effect Transistor—Audio—N-Channel
C6049R | Case 614 IC—Linear—Voltage Regulator (Positive) F0O015 TO-92(E) Field Effect Transistor—RF—N-Channel
C6050G | Case 602A IC—Linear—Balanced Modulator/ Demodulator F0021 TO-92(E) Field Effect Transistor—VHF/ UHF—N-Channel




HEP Semiconductor Description and Packaging Index

Dimensions and Outline Drawings for all Cases Referenced in the Following Chart are shown on Pages 10, 11, and 12

HEP CASE HEP CASE

NO. STYLE DESCRIPTION NO. STYLE DESCRIPTION
F1035 TO-92(F) Field Effect Transistor—RF—P-Channel RO162 DO-5 Si Stud Mount Rectifier—200PIV 15A
F1036 TO-72(D) Field Effect Transistor—Audio Rf—P-Channel RO164 DO-5 Si Stud Mount Rectifier-——400PIV 15A
F2004 TO-72(B) MOS FET—Dual Gate—VHF—N-Channel RO166 DO-5 Si Stud Mount Rectifier—600PIV 15A
F2005 TO-72(A) MOS FET—VHF/ UHF—N-Channel R0220 DO-21 Si Press-Fit Rectifier—S0PIV 25A
F2007 Case 206 MOS FET—Dual Gate—N-Channel R0222 DO-21 Si Press-Fit Rectifier—200PIV 25A
G0001 TO-3 Ge RF Transistor—PNP—200MHz 150mW R0250 DO-5 Si Stud Mount Rectifier—50PIV 35A
G0002 TO-5(A) Ge RF Transistor—PNP—750MHz 300mW R0251 DO-5 Si Stud Mount Rectifier—100PIV 35A
G0003 TO-72(C) Ge RF Transistor—PNP—400MHz 100mW R0253 DO-5 Si Stud Mount Rectifier—200PIV 35A
G0005 TO-5(A)" Ge General Purpose Transistor—PNP—200MHz 225mW R0254 DO-5 Si Stud Mount Rectifier—300P{V 35A
G0006 TO-5(A) Ge General Purpose Audio Amplifier—PNP R0255 DO-5 Si Stud Mount Rectifier—400P1V 35A
G0007 TO-5(A) Ge General Purpose Audio Amplifier—PNP R0256 DO-5 Si Stud Mount Rectifier—500PIV 35A
G0008 TO-18 Ge General Purpose RF/ IF/ Osc—PNP R0257 DO-5 Si Stud Mount Rectifier—600P1V 35A
G0009 TO-18 Ge RF Transistor PNP—25MHz 200mW R0600 DO-41 Si Fast Recovery Rectifier, 50PlV 1Amp
G0o11 TO-18 Ge RF Transistor PNP—150MHz 150mW R0602 DO-41 Si Fast Recovery Rectifier, 200PI1V 1Amp
G6000 TO-3 Ge High Current Pwr Transistor—30V 3A S0W R0604 DO-41 Si Fast Recovery Rectifier, 400PIV 1Amp
G6001 TO-3 ‘ Ge High Current Pwr Transistor—PNP—90V 25A 85W R0O606 DO-41 Si Fast Recovery Rectifier, 600PIV 1Amp
G6002 TO-36 Ge High Current Pwr Transistor—PNP-—40V 65A 170W R0700 TO-92A Si UHF Diode (Hot-Carrier)
G6003 TO-3 Ge High Current Pwr Transistor—PNP—30V 5A 90W R0801 Case 108 Full Wave Bridge Rectifier—50P!V 1Amp
G6004 TO-3 Ge High Current Pwr Transistor—PNP—30V 15A 170W R0802 Case 108 Full Wave Bridge Rectifier—100PIV 1Amp
G6005 TO-3 Ge High Current Pwr Transistor—PNP—70V 7A 90W R0803 Case 108 Full Wave Bridge Rectifier—200PIV 1Amp
G6006 TO-3 Ge High Current Pwr Transistor—PNP—65V 15A 170W R0804 Case 108 Full Wave Bridge Rectifier—400PIV 1Amp
G6007 TO-3 Ge High Current Pwr Transistor—PNP—200V 5A 56W R0805 Case 108 Full Wave Bridge Rectifier—600PIV 1 Amp
G6008 TO-3 ’ Ge High Current Pwr Transistor—PNP—320V 10A 56W R0841 Case 216 Full-Wave Bridge Rectifier, 50Volt 1.8Amp
G6009 TO-41 Ge High Current Pwr Transistor—PNP—80V 25A 106 W R0842 Case 216 Full-Wave Bridge Rectifier, 100Voit 1.8Amp
G6010 TO-36 Ge High Current Pwr Transistor—PNP—75V 30A 170W R0843 Case 216 Full-Wave Bridge Rectifier, 200Volt 1.8Amp
G6011 TO-5(A) Ge High Current Pwr Transistor—PNP—60V 3A 20W R0845 Case 216 Full-Wave Bridge Rectifier, 400Volt 1.8Amp
G6012 TO-5(A) | Ge High Current Pwr Transistor—100V 3A 20W R0846 Case 216 Full-Wave Bridge Rectifier, 600Volt 1.8Amp
G6013 TO-3 Ge General Purpose Audio Power Amplifier—PNP R0875 Case 179 Full-Wave Bridge Rectifier, 50Voit 12Amp
G6014 TO-3 Ge High Current Pwr Transistor—PNP—80V 20A 85W R0876 Case 179 Full-Wave Bridge Rectifier, 100Volt 12Amp
G6015 ' TO-3 Ge High Current Pwr Transistor—PNP—80V 10A 85W R0877 Case 179 Full-Wave Bridge Rectifier, 200Volt 12Amp
G6016 | TO-3 | Ge High Current Pwr Transistor—PNP—30V 7A 57W R0878 Case 179 Full-Wave Bridge Rectifier, 400Volt 12Amp
G6017 TO-3 | Ge High Current Pwr Transistor—160V 10A 85W R0879 Case 179 Full-Wave Bridge Rectifier, 600Volt 12Amp
G6018 TO-3 Ge High Current Pwr Transistor—100V 10A 90W ROB80 | Case 179 Full-Wave Bridge Rectifier, 50Volt 27Amp
P0001 Case 82 Si Phototransistor—NPN ROB81 Case 179 Full-Wave Bridge Rectifier, 100Volt 27Amp
P0002 Case 173 Si Phototransistor—NPN RO882 Case 179 Full-Wave Bridge Rectifier, 200Volt 27Amp
P0O003 | Case 171(A) | Si Phototransistor—NPN R0883 Case 179 Full-Wave Bridge Rectifier, 400Volt 27Amp
P1001 TO-92(L) Si Darlington Amplifier Phototransistor—NPN R0884 Case 179 Full-Wave Bridge Rectifier, 600Volt 27Amp
P2000 Case 171(B) | Light-Emitting Diode R1001 TO-92(G) Thyristor (SCR)—30V 800mA
P2001 Case 234-02 | Light-Emitting Diode R1002 TO-92(G) Thyristor (SCR)—60V 800mA
P2002 Case 171(B) | InFrared-Emitting Diode R1003 TO-92(G) Thyristor (SCR)—100V 800mA
P2003 Case 171(B) | Light-Emitting Diode R1004 TO-92(G) Thyristor (SCR)}—150V 800mA
P2004 Case 234-02 | Light-Emitting Diode (Diffused Lens) R1005 TO-92(G) Thyristor (SCR)—200V 800mA
P2005 Case 279 Light-Emitting Diode R1202 Case 87L Thyristor (SCR}—50V 8Amp
R0050 DO-41 Silicon Rectifier, Axial Lead, 50PIV 1Amp R1205 Case 87L Thyristor (SCR)—400V 8Amp
R0O051 DO-41 Silicon Rectifier, Axial Lead, 100PIV 1Amp R1215 Case 77(B) | Sensitive-Gate Thyristor (SCR)—30VoIt 4Amp
R0052 DO-41 Silicon Rectifier, Axial Lead, 200PIV 1Amp R1216 Case 77(B) | Sensitive-Gate Thyristor (SCR)—60Voit 4Amp
R0053 DO-41 Silicon Rectifier, Axial Lead, 400PIV 1Amp R1217 Case 77(B) | Sensitive-Gate Thyristor (SCR)}—100Volt 4Amp
R0054 DO-41 Silicon Rectifier, Axial Lead, 600PIV 1Amp R1218 Case 77(B) | Sensitive-Gate Thyristor (SCR)—200Volt 4Amp
RO0055 DO-41 Silicon Rectifier, Axial Lead, 800PIV 1Amp R1220 Case 90(A) | Thyristor (SCR)—50V 8A
R0056 DO-41 Silicon Rectifier, Axial Lead, 1000PIV 1Amp R1221 Case 90(A) | Thyristor (SCR)—200V 8A
R0080 Case 70 Si Press-Fit Rectifier—50PIV 3A R1222 Case 90(A) | Thyristor (SCR)-—400V 8A
R0081 Case 70 Si Press-Fit Rectifier—100PIV 3A R1223 Case 90(A) | Thyristor (SCR)—600V 8A
R0082 Case 70 Si Press-Fit Rectifier—200PIV 3A R1241 Case 86(A) | Thyristor (SCR)—50V 8A
R0084 Case 70 Si Press-Fit Rectifier——400PIV 3A R1242 Case 86(A) | Thyristor (SCR)}—100V 8A
R0O086 Case 70 Si Press-Fit Rectifier—600PIV 3A R1243 Case 86(A) | Thyristor (SCR)—200V 8A
R0090 Case 60 Si “Top Hat" Rectifier—50PIV 3A R1244 Case 86(A) | Thyristor (SCR)}—300V 8A
R0O091 Case 60 Si "Top Hat" Rectifier—100PIV 3A R1245 Case 86(A) | Thyristor (SCR)-—400V 8A
R0092 Case 60 Si “Top Hat" Rectifier—200P{V 3A R1246 Case 86(A) | Thyristor (SCR)—500V 8A
R0094 Case 60 Si “Top Hat" Rectifier——400PIV 3A R1247 Case 86(A) | Thyristor (SCR)—600V 8A
R0096 Case 60 Si “Top Hat" Rectifier—600PIV 3A R1300 Case 175(A) | Thyristor (SCR)—25V 20A
R0097 Case 60 Si “Top Hat" Rectifier—800PIV 3A R1301 Case 175(A) | Thyristor (SCR)—50V 20A
R0098 Case 60 Si “Top Hat" Rectifier—1000PIV 3A R1302 Case 175(A) | Thyristor (SCR)—100V 20A
RO100 Case 194 Si "Axial Lead” Rectifier—~50PIV 6A R1304 Case 175(A) | Thyristor (SCR)}—200V 20A
R0101 Case 194 Si “Axial Lead" Rectifier—100PIV 6A R1306 Case 175(A) | Thyristor (SCR)—300V 20A
R0102 Case 194 Si “Axial Lead” Rectifier—200PIV 6A R1307 Case 175(A) | Thyristor (SCR)—400V 20A
RO104 Case 194 Si "Axial Lead" Rectifier—400P1V 6A R1471 Case 175(A) | Thyristor (SCR)—50V 35A
R0106 Case 194 Si “Axial Lead"” Rectifier—600PIV 6A R1472 Case 175(A) | Thyristor (SCR)}—100V 35A
R0130 DO-4(A) Si Stud Mount Rectifier—50PIV 12A R1473 Case 175(A) | Thyristor (SCR)—200V 35A
RO131 DO-4(A) l Si Stud Mount Rectifier—100PIV 12A R1475 Case 175(A) | Thyristor (SCR)-—400V 35A
R0132 DO-4(A) . Si Stud Mount Rectifier—200PIV 12A R1721 Case 90(B) | Triac—50V 8A
R0O134 DO-4(A) Si Stud Mount Rectifier—400PIV 12A R1722 Case 90(B) | Triac—100V 8A
R0O136 DO-4(A) Si Stud Mount Rectifier—600PIV 12A R1723 Case 90(B) | Triac—200V 8A
R0137 DO-4(A) Si Stud Mount Rectifier—800PIV 12A R1725 Case 90(B) | Triac—400V 8A
R0138 DO-4(A) Si Stud Mount Rectifier—1000PIV 12A R1750 Case 86(B) | Triac—50V 10A
R0160 DO-5 Si Stud Mount Rectifier—50P1V 15A R1751 Case 86(B) | Triac—200V 10A
RO161 DO-5 Si Stud Mount Rectifier—100PIV 15A R1752 Case 86(B) | Triac—400V 10A
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R1781 Case 175(B) | Triac—50V 25A S3013 TO-39 Si RF Power Transistor—NPN—250MHz 3W
R1782 Case 175(B) | Triac—100V 25A S3014 TO-39 Si RF Power Transistor—NPN—250MHz 3W
R1783 Case 175(B) | Triac—200V 25A S3019 Case 152 Si High Voitage Audio Amplifier—NPN
R1785 Case 175(B) | Triac—400V 25A $3020 Case 152 Si Medium Power Transistor—NPN—60V 1A SW—
R2001 TO-92(H) Si Bidirectional Switch—8V 2A 150MHz
R2002 TO-92A(B) Si Bilateral Trigger Diode S$3021 Case 152 Si High Voltage Transistor—NPN—250V 1A 5W—
R2021 TO-92(K) Si Unidirectional Switch—8V 2A 100MHz hgy 120 typ
R2500 TO-92A(A) Si Voltage-Variable Capacitance Diode—6.1 to 7.5 pf S3024 Case 152 Si General Purpose Amplifier—NPN—35V 1.5A 8W—
R2501 TO-92A(A) | Si Voltage-Variable Capacitance Diode—9.0 to 11.0 pf 50MHZz hee 200 typ
R2502 | TO-92A(A) | SiVoltage-Variable Capacitance Diode—13.5t0 16.5 pf S3028 | Case 152 Si General Purpose Amplifier—PNP—35V 1.5A 8W—
R2503 TO-92A(A) | SiVoltage-Variable Capacitance Diode—29.7 to 36.3 pf 50MHz hex 200 typ
R2504 TO-92A(A) Si Voltage-Variable Capacitance Diode—50.4t0 61.6 pf $3032 Case 152 Si Medium Power Transistor—PNP—100V 2A 10W—
R2505 TO-92A(A) Si Voitage-Variable Capacitance Diode—90.0to 110.0 pf 100MHz
R3010 | DO-41 Si Fast Recovery High Voltage Rectifier—1200P{V $3033 TO-39 Si Medium Power Transistor—NPN—160V 100mA
3usec 1W—110 MHz
R3012 | DO-41 Si Fast Recovery High Voltage Rectifier—1600PIV S3034 TO-39 Si Medium Power Transistor—NPN-—210V 100mA
1Amp 3usec 1W—110MHz
R3100 | Case 277 Si High Voltage Rectifier—45,000V 2.2mA 300mSec $3035 | TO-39 Si Medium Power Transistor—NPN—270V 100mA
R9001 TO-92(C) Si Dual Diode—Common Cathode 1W—110MHz
R9002 TO-92(D) Si Dual Diode—Common Anode S5000 Case 77(A) | Si General Purpose Power Amplifier—NPN—80V 4A
R9003 TO-92(A) Si Dual Diode—Series Connected 40w
R9134 TO-18A Ge Diode S5004 Case 90(C) | Si General Purpose Power Amplifier—NPN—S0V
R9135 TO-18A Ge Diode 7A 90W
S0005 TO-92(A) Si General Purpose High Voltage Amplifier—NPN S5005 Case 90(C) | Si General Purpose Power Amplifier—PNP—90V
S0008 TO-92(B) Si VHF Transistor 1st and 2nd Video IF—NPN 7A 90W
S0009 TO-92(B) Si VHF Transistor Mixer and 3rd Video IF—NPN $5006 Case 77(A) | Si General Purpose Power Amplifier—PNP—80V
S0010 TO-92(B) Si VHF/ UHF Transistor Mixer/ Oscillator—NPN 4A 40W
S0011 TO-18 Si General Purpose Ampiifier S5011 TO-66 Si Pwr Transistor—NPN—300V 500mA 10W
S0012 TO-5(A) Si RF Transistor—PNP—150MHz 600mW S$5012 TO-66 Si High Power Transistor — NPN — 160V 5A 40W
S0013 TO-18 Si RF Transistor—PNP—200MHz 400mW S5013 TO-5(A) Si Med Power Transistor—PNP—60V 3A 6W
S0014 TO-5(A) Si RF Transistor—NPN—200MHz 600mW (Comp. to 243)
S0015 TO-92(A) SiGeneral Purpose Transistor Low-Power Large-Signal S5014 TO-5(A) Si Med Power Transistor—NPN—60V 3A 6W
—NPN (Comp. to 242)
S0016 TO-92(B) Si VHF/ UHF Transistor FM and TV Mixer/ Oscillator— 85015 Case 77(A) | SiHigh Voitage Pwr Transistor—NPN—300V 500mA
NPN S5018 TO-66 Si General Purpose Audio Amplifier—PNP
S0017 | TO-72(C) Si UHF Oscillator Mixer, RF Amplifier—NPN $5019 | TO-66 Si General Purpose Audio Amplifier—NPN
S0019 TO-92(A) Si General Purpose Medium Current Amplifier and $5020 TO-3 Si High Voltage High Pwr—NPN (400V 10Amp)
Switch—PNP S5021 TO-3 Si High Voltage High Pwr—NPN (700V 3.5Amp)
$0020 TO-92(A) Si VHF Transistor Mixer—NPN $5022 TO-18 Si Low Pwr RF Amplifier—PNP
$S0024 TO-92(A) Si Transistor Low-Level Low-Noise—NPN $5023 TO-5(A) Si Low Freq RF and Audio Amplifier—PNP
$0025 TO-92(A) Si General Purpose Transistor Amplifier/ Switch—NPN $5024 TO-39 Si General Purpose Audio Amplifier—NPN
$S0026 TO-92(A) Si General Purpose Transistor Audio Driver/ Output $5025 TO-5(A) Si Low Freq Oscillator Mixer RF Amp (NPN)
—PNP S$5026 TO-5(A) Si Low Freq Oscillator Mixer RF Amp (NPN)
$S0027 TO-92(A) Si High-Voltage Transistor Complement to S0028— $7000 TO-3 Si High Power Transistor—NPN—100V 30A 200W
NPN S7001 TO-3 Si High Power Transistor—PNP—100V 30A 200W
S0028 TO-92(A) Si High-Voltage Transistor Complement to S0027— S7002 TO-3 Si High Power Transistor—NPN—70V 10A 150W
PNP S$7003 TO-3 Si High Power Transistor—PNP—70V 10A 150W
S0029 TO-92(A) Si High-Voltage General Purpose Transistor Amplifier/ S7004 TO-3 Si General Purpose Audio Amplifier NPN
Mixer Driver—PNP S7005 TO-3 Si High Voltage High Power—NPN—(1400 Volts 2.5 Amp)
S0030 TO-92(A) General Purpose RF Amplifier—NPN S9001 TO-92(G) Programmable Unijunction Transistor
S0031 TO-92(A) General Purpose Amplifier—NPN (unijunction characteristics such as Rga. 1. ln. and
S0032 TO-92(A) Medium Speed Switch—PNP Iy can be altered (programmed) by merely changing
S0033 TO-92(B) General Purpose—NPN the gate bias and supply resistors)
$3001 TO-39 Si RF Power Transistor—NPN—65V 1A 5W P out @ $9002 TO-92(J) Si Unijunction Transistor 300mW
500MHz S9100 TO-92(A) Si Darlington Amplifier—NPN
S3002 | TO-39 Si Medium Power Transistor—NPN—80V 5A 6W $9101 Case 77(A) | Si Darlington Amplifier—NPN—60V 4A 40W
30MHz S$9102 Case 90(C) | Si Darlington Amplifier—NPN—60V 5A 70W
S3003 TO-39 Si Medium Power Transistor—PNP—80V 5A 6W $9103 Case 152 Medium Power Darlington Amp—NPN
30MHz S$9120 TO-92(A) Si Darlington Amplifier—PNP
S3004 TO-39 Si RF Power Transistor—NPN—27MHz 3.4W S9121 Case 77(A) | Si Darlington Amplifier—PNP—60V 4A 40W
S3005 | Case 144B | Si RF Power Transistor—NPN—36V 1A 2W P'out @ S9122 | Case 90(C) | Si Darlington Amplifier—PNP—60V 5A 70W
175MHz $9123 Case 152 Medium Power Darlington Amplifier—PNP
$3006 Case 144B | Si RF Power Transistor—NPN—36V 3A 10W P out @ $9140 TO-3 Si Darlington Amplifier—NPN—60V 5A 90W
175MHz S9141 TO-3 Si Darlington Amplifier—PNP—60V 5A 90W
S3007 | Case 145A | Si RF Power Transistor—NPN—36V 5A 25W P out @ Sgt42 | TO-3 Si Darlington Amplifier—NPN—100V 16A 150W
175MHz $9143 TO-3 Si Darlington Amplifier—PNP—100V 16A 150W
S3008 | TO-39 Si RF Power Transistor—NPN—55V 400mA 1.5W P 20206 TO-92A(A) | 3.3 Volt Zener Diode 500mW
out @ 400MHz Z0208 TO-92A(A) 3.9 Volt Zener Diode 500mwW
S3009 | Case 145A | Si RF Power Transistor—NPN—36V 6A 40W P out 20210 TO-92A(A) | 4.7 Volt Zener Diode 500mW
@ 175MHz 20211 TO-92A(A) 5.1 Volt Zener Diode 500mW
$3010 | TO-39 Si Medium Power Transistor—NPN—70V 4A 10W— 20212 | TO-92A(A) | 5.6 Volt Zener Diode 500mW
30MHz 20214 TO-92A(A) 6.2 Volt Zener Diode 500mW
S3011 TO-39 Si Medium Power Transistor—NPN—70V 1A 1W— 20215 TO-92A(A) 6.8 Volt Zener Diode 500mwW
100MHz Complement to S3012 20216 TO-92A(A) 7.5 Volt Zener Diode 500mwW
S3012 | TO-39 Si Medium Power Transistor—PNP—70V—1A—1W 20217 TO-92A(A) | 8.2 Volt Zener Diode 500mW
100MHz Complement to S3011 20219 TO-92A(A) 9.1 Volt Zener Diode 500mwW
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20220 TO-92A(A) 10 Volt Zener Diode 500mwW Z0440 DO-41 120 Volt Zener Diode 1 Watt
20222 TO-92A(A) 12 Volt Zener Diode 500mwW 20442 DO-41 150 Volt Zener Diode 1 Watt
20225 TO-92A(A) 15 Voit Zener Diode 500mwW 20444 DO-41 180 Volt Zener Diode 1 Watt
20228 TO-92A(A) 18 Volt Zener Diode 500mwW 20445 DO-41 200 Volt Zener Diode 1 Watt
20230 TO-92A(A) 20 Volt Zener Diode 500mwW 22500 Case 17 3.3 Volit Zener Diode 5 Watt
20231 TO-92A(A) 22 Volt Zener Diode 500mW 22502 Case 17 3.9 Volt Zener Diode 5 Watt
20234 TO-92A(A) 27 Volt Zener Diode 500mW 22504 Case 17 4.7 Volt Zener Diode 5 Watt
20254 TO-92A(A) 130 Volt Zener Diode 500mW 22506 Case 17 5.6 Volt Zener Diode 5 Watt
20255 TO-92A(A) 140 Volt Zener Diode 500mW 22508 Case 17 6.2 Volt Zener Diode 5 Watt
20401 DO-41 3.3 Volt Zener Diode 1 Watt 22510 Case 17 7.5 Volt Zener Diode 5 Watt
20402 DO-41 3.6 Volt Zener Diode 1 Watt Z2513 Case 17 9.1 Voit Zener Diode 5 Watt
Z0403 DO-41 3.9 Volt Zener Diode 1 Watt 22514 Case 17 10 Volt Zener Diode 5 Watt
20405 DO-41 4.7 Volt Zener Diode 1 Watt 22516 Case 17 12 Volt Zener Diode 5 Watt
Z0406 DO-41 5.1 Volt Zener Diode 1 Watt 22519 Case 17 15 Volt Zener Diode 5 Watt
20407 DO-41 5.6 Volt Zener Diode 1 Watt 22522 Case 17 18 Volt Zener Diode 5 Watt
20408 DO-41 6.2 Volt Zener Diode 1 Watt 22525 Case 17 22 Volit Zener Diode 5 Watt
20409 DO-41 6.8 Volt Zener Diode 1 Watt 22526 Case 17 24 Volt Zener Diode 5 Watt
20410 DO-41 7.5 Volit Zener Diode 1 Watt 22528 Case 17 27 Volt Zener Diode 5 Watt
Z0411 DO-41 8.2 VoIt Zener Diode 1 Watt 22530 Case 17 30 Voit Zener Diode 5 Watt
20412 DO-41 9.1 Volt Zener Diode 1 Watt 22531 Case 17 33 Volt Zener Diode 5 Watt
20413 DO-41 10 Volt Zener Diode 1 Watt Z2537 Case 17 56 Volt Zener Diode 5 Watt
Z0414 DO-41 11 Volt Zener Diode 1 Watt 22542 Case 17 82 Volt Zener Diode 5 Watt
20415 DO-41 12 Volt Zener Diode 1 Watt 22545 Case 17 100 Volt Zener Diode 5 Watt
20416 DO-41 13 Volt Zener Diode 1 Watt 22547 Case 17 120 Volt Zener Diode 5 Watt
20417 DO-41 14 Volt Zener Diode 1 Watt 22548 Case 17 130 Volit Zener Diode 5 Watt
20418 DO-41 15 Volit Zener Diode 1 Watt Z2551 Case 17 160 Volt Zener Diode 5 Watt
20419 DO-41 16 Volt Zener Diode 1 Watt 23500 DO-4(A) 3.9 Volt Zener Diode 10 Watt
20420 DO-41 18 Volt Zener Diode 1 Watt 23502 DO-4(A) 4.7 Volt Zener Diode 10 Watt
20421 DO-41 20 Volt Zener Diode 1 Watt 23504 DO-4(A) 5.6 Voit Zener Diode 10 Watt
20422 DO-41 22 Volt Zener Diode 1 Watt 23505 DO-4(A) 6.2 Volt Zener Diode 10 Watt
20423 DO-41 24 Volt Zener Diode 1 Watt 23507 DO-4(A) 7.5 Volt Zener Diode 10 Watt
20424 DO-41 27 Volt Zener Diode 1 Watt 23511 DO-4(B) 9.1 Volt Zener Diode 10 Watt
20425 DO-41 28 Volt Zener Diode 1 Watt 23512 DO-4(B) 10 Volt Zener Diode 10 Watt
20426 DO-41 33 Volt Zener Diode 1 Watt 23514 DO-4(B) 12 Volt Zener Diode 10 Watt
20427 DO-41 36 Volt Zener Diode 1 Watt 23516 DO-4(B) 15 Volt Zener Diode 10 Watt
20428 DO-41 39 Voit Zener Diode 1 Watt Z3518 DO-4(B) 18 Voit Zener Diode 10 Watt
20430 DO-41 47 Volt Zener Diode 1 Watt 23520 DO-4(B) 22 Volt Zener Diode 10 Watt
20432 DO-41 56 Volt Zener Diode 1 Watt 23522 DO-4(B) 27 Volt Zener Diode 10 Watt
20433 DO-41 62 Volt Zener Diode 1 Watt 23524 DO-4(B) 33 Volt Zener Diode 10 Watt
20436 DO-41 82 Volt Zener Diode 1 Watt Z3530 DO-4(B) 56 Volt Zener Diode 10 Watt
20438 DO-41 100 Volt Zener Diode 1 Watt Z3534 DO-4(B) 82 Volt Zener Diode 10 Watt
20439 DO-41 110 Volt Zener Diode 1 Watt 23536 DO-4(B) 100 Volt Zener Diode 10 Watt
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HEP Semiconductor Outline Dimensions
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HEP Semiconductor Catalog
SILICON TRANSISTORS
LOW POWER
RATINGS AND CHARACTERISTICS (T, = 25°C)

o
Collector- | Collector- | Emitter- | Collector Total Operating | Typical Typical Co);rel:::ta;r
HEP Base | Emitter Base Current Device Junction Cut-Off Current Cut-Off
Type Voltage | Voltage | Voltage I Dissipation | Temp. Freq. Gain Current @ Ve
No. Polarity| BVcgo BVeeo BVieo | (MAdc) (mW) (°C max) | f, (MHz) hee (B) leso Case
S0008 | NPN 40 30 4.0 20 310 135 440 35@ 4 mA 50 nA, 10V | TO-92(B)
S0009 | NPN 45 45 4.0 100 500 135 700 75@7 mA 50 nA, 30V | TO-92(B)
S0010 | NPN 30 25 3.0 20 350 150 800 75@4mA | 100 nA, 30V | TO-92(B)
S0011 | NPN | 25 15 40 300 400 175 250 85 100 nA, 20V | TO-18
S0012 | PNP 30 25 40 600 600 175 150 BO@ 150 mA | 1uA 20V | TO-5(A)
S0013 | PNP 30 30 40 200 400 175 200 95 200 nA, 30V | TO-18
[ s0014 | NPN 35 30 40 600 600 175 200 85 50 nA, 30V | TO-5(A)
 soo15 2| NN 60 40 6.0 600 310 135 300 | 200 @ 150 mA TO-92(A)
S0016 | NPN 35 25 20 100 310 135 850 40@4mA | 100 nA, 25V | TO-92(B)
S0017 | NPN | 30 15 3.0 50 300 175 600 50 @ 3 mA 10 nA, 15V | TO-72(C)
S0019 2| PNP 40 40 5.0 600 310 135 300 | 200 @ 150 mA | 500 nA, 10V | TO-92(A)
S0020 | NPN 30 20 3.0 100 310 135 800 75@ 2 mA 50 nA, 15V | TO-92(A)
S0024 V| NPN 50 50 45 50 310 135 80 400 @ 100 wA | 50 nA, 35V | TO-92(A)
S0025 | NPN 60 40 6.0 600 350 150 300 | 100 @ 150 mA TO-92(A)
S0026 | PNP 80 80 4.0 500 500 135 175 | 125@ 100 mA | 100 nA, 80V | TO-92(A)
S0030 | NPN 45 45 40 50 310 135 250 250 @ 10 mA | 50 nA, 35V | TO-92(A)
S0031 ¥ PNP 50 50 3.0 50 310 135 80 | 400 @ 100 A | 50 nA, 35V | TO-92(A)
| s0032" | PNP | 40 s | 25 150 310 135 40 100 @ 12 mA | 100 nA, 10V | TO-92(A)
S0033 | NPN | 40(CB) | 40 | 40 25 310 135 400 80 @ 4 mA 50 nA, 20V | TO-92(B)
*Silicon replacement for 2N404.
@ @ These devices may be used as complementary pairs.
RF POWER
'S3001 | NPN 65 | 40 4.0 1A | Poutsw 175 1501 10 min 1 mA, 65V TO-39
S3004 | NPN | 60 30 3.0 500 |Pout35W| 175 27t | 10min @400 | 1nA, 30V TO-39
S3005 | NPN | 36 | 30CES | 40 1A [ Pout2w | 200 175¢ 10 min 1 mA, 15V 145A
S3006 | NPN | 36 | 30CES | 40 3A |[Pout1oW| 200 175t 10 min 1 mA, 15V 145A
S3007 | NPN | 36 | 30CES | 40 5A [Pout2sw/| 200 175t 10 min 1 mA, 15V 145A
S3008 | NPN 55 30CES | 4.0 400 |Pout15W| 200 1501 10 min 1 uA, 25V TO-39
S3009 | NPN 36 36CES | 40 BA |PoutdOW| 200 175t 5 min 2 mA, 15V 145A
S3013 | NPN 25 20 35 400 | Pout1W 175 400t [15min@50 mA | 1 uA, 25V TO-39
S3014 | PNP 25 | 20 35 400 | Pout1w 175 400t [15min@50 mA | 1 wA, 25V TO-39
tFrequency in MHz at which power output rating is listed.
MEDIUM POWER
| 3002 ] NPN 80 80 [ 50 5A 6 W 200 30 80 100 A, 80V | TO-39
s3003® PNP | 80 | 80 | 50 5A W 200 | 30 80 100 uA, 8OV | TO-39
| 3010 | NPN 70 60 5.0 4A 10W 175 30 70 100 wA, 70V | TO-39
S3011 | NPN 70 50 5.0 1A 7W 200 100 min 100 200 nA, 35V | TO-39
s3012 [ PNP | 70 | 50 | 50 | 1A | 7w 200 | 100 min 100 200nA, 35V | TO-39
S3020 | NPN 60 60 4.0 2A 10w 150 150 100 @ 25A | 100 nA, 40V 52
53024 @] NPN | 50 40 | 50 | 20A | 8W | 135 | 50min | 150 @ 100 mA | 100 nA, 40V 152
(53028 PNP | 50 | 40 | 50 | 20A | 8W | somin |150@ 100mA [ 100nA 40V | 152
5013 | PNP 40 [ 40 | 50 | 3A | 6W | 200 | 40 |85@150mA | 500 uA 40V | TO5
S5014 | NPN 60 40 6.0 3A 6W | 200 | 40 | 85@ 150 mA | 500 wA, 40V TO-5

DEORO

e

These devices may be used as complementary pairs.
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SILICON TRANSISTORS (Continued)
MEDIUM POWER
RATINGS AND CHARACTERISTICS (T, = 25°C)

HEP Semiconductor Catalog

Typical
Collector-| Collector-| Emitter- | Collector Total Operating | Typical Typical Ct)yli,egtaor
HEP Base Emitter Base Current Device Junction | Cut-Off Current , Cut-Off
Type Voltage | Voltage | Voltage le Dissipation| Temp. Freq. Gain Current @ Vs
No. Potarity| BVcgo BVceo BVeso (mAdc) (mW) (°C max) | f, (MHz) hee (B) lego Case
S5018 @| PNP 80 80 5.0 4 A 25 W 200 30 min 50@ .5A 100 uA, 80V TO-66
S5019 @| NPN 80 80 5.0 4 A 25 W 200 30 min 50@.5A 100 A, 80V TO-66
S5022 | PNP 60 0 5.0 600 18W | 175 275 85 3nA 30V | TO-18
$5023 PNP 95 80 45 100 3w 200 200 25 5 nA, 15V T TO-5
@ @ @ @ These devices may be used as complementary pairs.
HIGH POWER
S5000 @| NPN 80 80 5.0 4 A 40 W 150 2.0 min 60@ 1.5 A 100 uA, 80V 77(A)
S$5004 @| NPN 100 (CB) 80 5.0 8 A 90 W 150 2.0 min 50@4 A leex, 100 A, 100V | 90(C)
S5005 @| PNP 100 (CB) 80 5.0 8 A 90 W 150 2.0 min 50@4 A leex, 100 A, 90V | 90(C)
S5006 @| PNP 80 80 5.0 4 A 40 W 150 2.0 60 @15A 100 pA, 80V 77(A)
S5012 NPN 125 4.0 2A 40 W 175 20 60 @ 150 mA TO-66
S7000 @ NPN] 80 80 5.0 25 A 200 W 200 4.0 min 40@10A 1 mA, 80V TO-3
187001 @ PNP 80 80 5.0 25 A 200 W 200 4.0 min 40@ 10 A 1 mA, 80V TO-3
787002 ©| NPN 60 60 5.0 10 A 150 W 200 —6.0 60 @4 A 500 uA, 60V TO-3
87003 ®| PNP 60 60 5.0 10 A 150 W 200 6.0 60 @ 4 A 500 A, 60V TO-3
1.87004 NPN. | 100 (CB) 60 7.0 15 A 115 W 200 1.0 min 35@4A TO-3
® @ ® @ These devices may be used as complementary pairs.
HIGH VOLTAGE
S0005 @| NPN 180 160 6.0 600 310 mW 135 200 160 @ 10 mA 50 nA, 120V TO-92(A)
S0027 @] NPN 300 300 6.0 500 625 mW —150 50 min |40 min @ 10 mA 100 nA, 200V | TO-92(A)
S0028 V| PNP 300 300 5.0 500 625 mW 150 50 min |40 min @ 10 mA| 250 nA, 200V | TO-92(A)
S0029 2| PNP 160 150 5.0 600 310 mW - 1-35 250 120 @ 10 mA 50 nA, 120V TO-92(A)
S3019 | NPN 180 180 5.0 1A 8W 175 (100 min |40 min @ 10 mA| 100 nA, 150V 152
S3021 NPN 300 300 8.0 500 100 W 150 60 min 100 @ 10 mA 200 nA, 200V 152
S3032 PNP 100 (CB) 100 4.0 2A 10 W 150 100 140 @ 50 mA 100 nA, 40V— 152
S3033 NPN 160 160 5.0 50 1W 175 150 35 50 nA, 160V TO-39
S3034 NPN 210 210 5.0 50 1 w 175 150 35 50 uA, 210V TO-39
S3035 NPN 270 270 5.0 50 1W 175 150 35 50 uA, 270V TO-39
S5011 NPN 300 300 6.0 500 100 W 150 10 115 @ 50 mA 100 uA, 300V TO-66
S5015 NPN 300 300 3.0 500 20 W 150 15 80 @ 50 mA 100 uA, 300V 77(A)
S5020 NPN 400 (CB) 325 5.0 10 A 125 W 150 2.5 min 40 @ 1 mA TO-3
S5021 NPN 700 (CES) 5.0 5A 125 W 150 2.5 10min@ 2.5 A 250 nA, 400V TO-3
S5024 NPN 350 325 6.0 100 4 W 175 10 25 1_/.LA, 150V TO-39
S5025 NPN 180 200 5.0 50 1W 175 150 35 5 pA, 100V TO-5
$5026 NPN 100 100 5.0 200 1w 175 150 35 LLA 50V ) TO-5
S7005 NPN 1400 (1400 (CES)| 5.0 25A 10W 115 7.5 — lces 1 MA, 1400V TO-3

[O)

pU

@ These devices may be used as complementary pairs.
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HEP Semiconductor Catalog
SILICON TRANSISTORS (Continued)
DARLINGTON AMPLIFIERS
RATINGS AND CHARACTERISTICS (T, = 25°C)

Tvor
Collector- | Collector- | Emitter- | Collector Total Operating | Typical Typical Co);::gta(:r
HEP Base Emitter Base Current Device Junction | Cut-Off Current Cut-Off
Type Voltage | Voltage |Voltage le Dissipation| Temp. Freq. Gain Current @ Vs
No. Polarity | BVcgo BVceo BVego (mAdc) (mw) (°C max) | f, (MHz) hee (B) lcso Case
$9100 @ NPN 30 30 (CES) 10 300 500 mW 135 200 | 20K min @ 100 mA| 100 nA, 30V | TO-92(A)
$9101 @| NPN 60 60 5.0 4 A 40 W 150 2.0 750 min @ 1.5 A | 200 nA, 60V 77(A)
S$9102 ‘9| NPN 60 60 5.0 5A 70W 150 2.0 750 min @ 3 A 200 nA, 60V 90(C)
$9103 ® NPN 50 40 (CES) 12 2A 10 W 150 300 15K min @ .5 A | 100 nA, 30V 152
$9120 ®| PNP 30 30 (CES) 8.0 300 500 mW 135 175 50K min @ 10 mA | 100 nA, 30V | TO-92(A)
$9121 @| PNP 60 60 5.0 4 A 40W 150 2.0 750 min @ 1.5 A | 200 nA, 60V 77(A)
§9122 ‘¥ PNP 60 60 5.0 5A 70W 150 2.0 750 min @ 3 A 200 nA, 60V 90(C)
$S9123 ®| PNP 50 40 (CES) 10 2A 10 W 150 300 15K min @ .5 A | 100 nA, 30V 152
$9140 9| NPN 60 60 5.0 8 A 100 W 200 4.0 1IKmin@ 4 A TO-3
S$9141 9| PNP 60 60 5.0 8 A 100 W 200 4.0 1Kmin @ 4 A TO-3
S9142'5 | NPN 100 100 5.0 20 A 160 W 200 4.0 1K min @ 10 A |lceo 1 MA, 50V TO-3
$9143 9| PNP 100 100 5.0 20 A 160 W 200 4.0 1IKmin @ 10 A [lcgo 1 MA, 50V [ TO-3
® @ ® @ ® ® These devices may be used as complementary pairs.
GERMANIUM TRANSISTORS
LOW POWER
RATINGS AND CHARACTERISTICS (T, = 25°C)
Typical
Collector-| Collector-| Emitter-| Collector Total Junction | Typical Typical Collector
HEP Base Emitter | Base | Current Device Temp. Cut-Off Current Cut-Oft
Type Voltage | Voltage | Voltage Ic Dissipation T, Frequency Gain Current @ V¢
No. Polarity BVceo BVces BVego (mAdc) (mw) (°C max) f, hee (B) leeo Case
G0001 PNP 30 25 2.0 100 150 100 200 MHz 85 @ 10 mA 5 uA, 5V TO-5
G0002 PNP 25 25 0.5 100 300 100 750 MHz 25@ 10 mA 5 uA, 15V TO-5(A)
G0003 PNP 20 20 0.5 50 100 100 400 MHz 30 @ 3 mA 10 A, 10V | TO-72(C)
G0005 PNP 25 25 (CER) 25 200 200 100 2 MHz 60 @ 10 mA 15 uA, 25V TO-5(A)
G0006 PNP 25 25 (CER) 25 200 200 100 2 MHz 100 @ 10 mA 15 uA, 25V TO-5(A)
G0007 PNP 25 25 (CER) 25 200 200 100 2 MHz 200 @ 10 mA 15 pA, 25V TO-5(A)
G0008 PNP 35 35 2.0 100 150 100 400 MHz 100 @ 3 mA 500 nA, 10V TO-18*
G0009 PNP 25 24 12 350 200 85 25 MHz 80 @ 12 mA 5 uA, 12V TO-18
G0011 NPN 25 15 10 300 150 85 150 MHz 70 6 uA, 25V TO-18
*Collector connected to case
MEDIUM POWER
G6000 PNP 30 30 (CER) 10 3A 90 W 25 600 kHz 4D@1A 6 mA, 30V TO-3
G6003 PNP 30 30 (CER) 10 5A 90 W 25 600 kHz 60@ 1A 3 mA, 30V TO-3
G6005 PNP 70 70 10 7A 90O W 25 600 kHz 60 @3 A 80 uA, 2V TO-3
G6011 PNP 60 30 (CEO) 20 3 A 20W 25 200 kHz 40 @ 1A 200 pA, 30V | TO-5(A)"
G6012 PNP 100 30 (CEO) 20 3A 20W 25 200 kHz 40@1A 200 pA, 50V | TO-5(A)”
G6013 PNP 60 35 (CEO) 20 | 15A 85 W 110 600 kHz 100 @ 3 A 1 mA, 35V TO-3
G6014 PNP 80 50 (CEO) 2.0 20 A 85 W 110 1 MHz 60 @5 A 10 mA, 80V TO-3
G6015 PNP 80 80 (CEO) 5.0 10 A 85 W 110 700 kHz 40 @ 3A 20 mA, 80V TO-3
G6016 PNP 30 25 (CEO) 20 7A 57 W 110 350 kHz 90 1 mA, 25V TO-66
G6018 PNP 100 75 50 10 A 90 W 100 5 kHz 40@ 10 A 20 mA, 90V TO-3

*Collector connected to case
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HEP Semiconductor Catalog
GERMANIUM TRANSISTORS (Continued)
HIGH POWER
RATINGS AND CHARACTERISTICS (T, = 25°C)

Operating
Collector- | Collector- | Emitter- | Collector Case Typical | Typical Typical

HEP Base Emitter Base Current Total Temperature| Cut-Off | Current | Collector Cut-Off

Type Voltage Voltage Voltage le Device Te Frequency| Gain Current @ Vs

No. | Polarity BVcso BVces BV:so (mAdc) | Dissipation| (°C max) f, hee (B) leso Case
G6001| PNP 90 80 1.5 25 A 85 W 25 850 kHz 70 200 pA, 2.0V TO-3
G6002| PNP 45 45 25 60 A 170 W 25 2 kHz 100 4 mA, 45V TO-36
G6004| PNP 30 30 (CER) 10 15 A 170 W 25 500 kHz (40 @5 A 6 mA, 30V TO-36
G6006| PNP 65 65 60 15 A 170 W 25 500 kHz |55 @ 5 A 20 mA, 65V TO-36
G6010| PNP 75 75 40 30 A 170 W 25 270 kHz |50@ 15A| 900 uA, 75V TO-36

HIGH VOLTAGE
G6007| PNP 200 200 0.5 5A 56 W 25 1.0MHz |60 @ 2 A| 400 nA, 10V TO-3
G6008( PNP 320 320 2.0 10 A 56 W 25 1.5MHz |60 @ 2 A| 400 A, 10V TO-3
G6009| PNP 80 80 (CEQ) 20 25A 106 W 25 430 kHz |S0 @ 3 A 200 pA, 2V TO-41
G6017| PNP 160 160 5.0 10 A 85 W 25 50 kHz 40 3 mA, 160V TO-3
RATINGS AND CHARACTERISTICS (T, = 25°C)
Interbase
Resistance Emitter Minimum
Reso Reverse Valley
RMS Intrinsic Vgasr = 3V RMS Operating Current Current
Emitter Standoff Ratio lg=0 Power Junction legzo @ l, @

HEP | Current n@Vggy = 10V (k€2) Interbase | Dissipation | Temperature | Vg, = 30V | Vg, = 20V

Type le Voltage Po T, lbr=0V Rs2 = 1000

No. (mA) Min Max Min Max (Volts) (mW) (°C) (uA) (mA) Case
$9002 50 0.70 0.85 4.0 9.1 35 300 -65to +125 1.0 max 2.0 min TO-92(A)

PROGRAMMABLE UNIJUNCTION TRANSISTOR*
RATINGS AND CHARACTERISTICS (T, = 25°C)

Forward Gate-Cathode Gate-Cathode
HEP Anode Current Gate Current Forward Voltage Reverse Voltage Voltage Power Dissipation
Type |7 |G ch; cha VAK PD
No. (mA) (mA) (Volts) (Volts) (Volts) (mW) Case
S9001 200 +20 40 5.0 +40 375 TO-92(G)

“Unijunction characteristics such as Rgg, 7, Iy, and |, can be altered (programmed) by merely changing the gate bias and supply resistors.

SILICON FIELD EFFECT TRANSISTORS
N-CHANNEL J FET
RATINGS AND CHARACTERISTICS (T, = 25°C)

Gate-Source Gate Zero-Gate Operating
Drain-Source Breakdown | Reverse Voltage Total Device Junction
HEP Trans- Voltage Voltage Current | Drain Current Dissipation | Temperature
Type Conductance Vos Current Visrigss lass lpss Py T,
No. (umhos) (Volts) (mAdc) (Volts) (nAdc) (mAdc) (mW) (°C)
Case
F0010 3000 min 20 15 1p 20 1.0 1.0t09.0 1 200 125 TO-72(A)
F0015 2000 min 25 10 Ig 25 1.0 20to0 201 200 125 TO-92(E)
F0021 3500 min 25 30 Ip 25 1.0 8.0to 20V 310 150 TO-92(E)
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SILICON FIELD EFFECT TRANSISTORS (Continued)

P-CHANNEL J FET ‘
RATINGS AND CHARACTERISTICS (T, = 25°C)
Gate-Source Gate Zero-Gate Operating
Drain-Source Breakdown | Reverse Voltage Total Device Junction
HEP Trans- Voltage Voltage Current | Drain Current Dissipation | Temperature
Type Conductance Vos Current Visricss lgss lpss Po T,
No. (nmhos) (Volts) (mAdc) (Volts) (nAdc) (mAdc) (mW) (C) Case
F1035 1000 min 40 20 Ip 40 10 0.51t0 14 1 310 135 TO-92(F)
F1036 1000 min 40 20 1p 40 2.0 1.0t0 70! 200 175 TO-72(D)

N-CHANNEL MOS FET

| F2005 | 2000 min [ 20 [ 10 1, [ +30 | 50 pA L 2.0t0 10 300 175 ] TO-72(A) I

N-CHANNEL DUAL GATE MOS FET

F2004 6000 min 20 50 Ip 1.0 1.0 5.0 to 30 400 174 TO-72(B)
F2007 | 10,000 min 25 30 I, 20 20 5.0 to 30 500 175 206

@ Pulse Test: Pulse width < 630 ms; duty cycle < 10%

SILICON CONTROLLED RECTIFIERS

THYRISTORS

RATINGS AND CHARACTERISTICS (T, = 100°C)

Forward
Current Forward Surge
Max RMS (all “ON" Current Holding
Peak Reverse | Gate Trigger conduction | Voitage Operating (V2 cycle Current

HEP Voltage Current Peak Gate angles) (Max) Temperature 60 Hz) (Typ) Hex Stud
Type Vaaw ler Voltage l1rms) Vim T, lrsm [ Size
No. (Volts) (mA) Vieu Volts (Amp) (Volts) (°C) (Amp) mA) (Inches) Case
R1001 30 200 pA 4.0 08 1.7 ~651t0 +85 6.0 5.0 TO-92(G)
R1002 60 | 200puA 4.0 08 17 ~65 to +85 6.0 50 | [T0-92(G)
R1003 100 200 pA 4.0 0.8 17 ~65to +85 6.0 5.0 TO-92(G)

[ 'R1004 150 200 pA 4.0 08 17 | —65t0 +85 6.0 5.0 TO-92(G)
R1005 200 200 pA 4.0 0.8 17 ~6510 +85 6.0 5.0 TO-92(G)
R1202 50 9 10 8.0 20 40 to +100 100 30 87L
R1205 400 30 10 8.0 20 | -40t0 +100 | 100 30 87L

[R1215 | 30 | 200 wA __T 60 | 40 | 20 | -40to+110]| 25 5.0 77(B)
R1216 60 | 200uA | 60 | 40 | 20 “40 to +110 25 50 | 77(B)
R1217 | 100 T 200uA | 60 | 40 | 20 | 4010 +110 25 50 77(B)
R1218 200 200 pA 6.0 40 2.0 40 to +110 25 5.0 77(B)
R1220 50 1 30 10 8.0 15 ~40 to +100 80 40 90(A)
R1221 200 [ 30 10 8.0 1.5 ~40 to +100 80 40 90(A)
R1222 | 400 | 30 10 8.0 15 ~40 to +100 80 40 o 90(A)
R1223 600 i 30 10 8.0 15 ~40 to +100 80 40 90(A)
R1241 50 | 30 10 8.0 2.0 ~40 to +100 100 30 7/16 86(A)
R1242 100 30 10 8.0 20 —40 to +100 100 30 7/16 86(A)
R1243 200 30 10 8.0 2.0 ~40 to +100 100 30 7/16 86(A)
R1244 300 30 10 8.0 2.0 ~40 to +100 100 30 7/16 86(A)
R1245 | 400 30 10 8.0 2.0 —40to +100 | 100 | 30 7116 86(A) |.
R1246 500 30 10 | 80 20 40 to +100 100 30 7/16 86(A)
R1247 600 | 30 10 | 80 2.0 ~40to +100 100 30 7/16 86(A) '
R1300 25 40 10 20 15 ~40 to +100 240 50 9/16 175(A)
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SILICON CONTROLLED RECTIFIERS (Continued)
THYRISTORS
RATINGS AND CHARACTERISTICS (T, = 100°C)

HEP Semiconductor Catalog

Forward
Current Forward Surge
Max RMS (all “ON” Current Holding
Peak Reverse | Gate Trigger conduction | Voltage Operating (2 cycle | Current
HEP Voltage Current Peak Gate angles) (Max) Temperature 60 Hz) (Typ) Hex Stud
Type Viam lot Voltage b ams) ™ T, lrsm (M Size
No. (Volts) (mA) Veem Volts (Amp) (Volts) (°C) (Amp) mA) (Inches) Case
R1301 50 40 10 20 15 ~40to +100 240 50 9/16 175(A)
R1302 100 40 10 20 15 —40 to +100 240 50 9/16 175(A)
R1304 200 40 10 20 1.5 ~40to +100 240 50 9/16 175(A)
R1306 300 40 10 20 15 ~40 to +100 240 50 9/16 175(A)
R1307 400 40 10 20 15 ~40to +100 240 50 9/16 175(A)
R1471 50 40 10 35 15 ~40 to +100 325 50 9/16 175(A)
R1472 100 40 10 35 15 | 4010 +100 | 325 50 916 | 175(A)
R1473 200 40 10 35 15 | —40to +100 325 50 916 175(A)
R1475 | 400 40 10 35 15 ~40to +100 | 325 50 916 175(A)
TRIACS
Peak Blocking One
Voltage Cycle
Voam at
(Volts) 60 Hz
R1721 50 50 10 1.8 ~40 to +100 100 50 90(8B)
R1722 100 50 10 1.8 ~40 to +100 100 50 90(B)
R1723 200 so0 | | 10 18 | -40t0+100 | 100 | so | 90(B)
R1725 400 50 ] 1o 18 [ -40to+100 | 100 so0 | | oo |
‘Ri7s0| so |  so | | 10 | 18 ~40to +100 | 100 50 7116 86(B)
R1751 200 | s | | 1o [ 18 | —40t0+100 1 100 | 50 7716 | 86(B)
R1752 400 50 B 10 18 | —40to +100 100 50 716 86(B)
R1781 50 100 | 25 1.5 ~40to +110 225 75 9/16 175(8B)
| R1782 100 100 B | 25 [ 15 [ -40t0+110 | 225 | 75 916 | 175(8)
R1783 200 100 25 15 4010 +110 | 225 | 75 916 | 175(8) |
R1785 400 100 | 25 1.5 4010 +110 | 225 75 916 | 175(B)
SILICON ZENER DIODES
PLASTIC ELEMENTS (500 mW) (+10% tolerance)
RATINGS AND CHARACTERISTICS (T, = 25°C)
Max
HEP Nominal Zener Voltage Test Current Zener Impedance DC Zener Current
Type V: @ Iy Iz Zy @ Iy [ Power Dissipation
No. (Volts) (mA) (Ohms) (mA) Po Case
20206 3.3 20 50 152 500 mW TO-92A(A)
20208 89 20 [ a0 28 500 MW TO-92A(A) |
20210 a7 | 20 | e s 500 MW TO-92A(A)
[ zo2nn [ 54 e 17 | e 500 mW TO-92A(A) |
20212 56 20 i 15 i 89 |  500mW | TO-92A(A) |
20214 82 I 20 | a4 [ e T 500 mW TO-92A(A)
| Zo215 6.8 | 20 | w77 74 | 500 mw TO-92A(A)
20216 75 20 23 67 500 mW TO-92A(A) |
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SILICON ZENER DIODES

PLASTIC ELEMENTS (500 mW) (=10% tolerance)

RATINGS AND CHARACTERISTICS (T, = 25°C)
Max
HEP Nominal Zener Voltage Test Current Zener Impedance DC Zener Current
Type V; @ Iy Izt Z; @ gy Iz Power Dissipation
No. . (Volts) (mA) {(Ohms) (mA) Py Case
20217 | 8.2 20 34 61 500 mW TO-92A(A)
20219 9.1 20 50 55 500 mW TO-92A(A)
20220 10 20 62 50 500 mW TO-92A(A)
20222 12 20 70 41 500 mW TO-92A(A)
20225 15 85 34 33 500 mW TO-92A(A)
20228 18 7.0 48 28 500 mW TO-92A(A)
70230 20 6.2 57 25 500 mW TO-92A(A)
20231 22 5.6 68 226 500 mW TO-92A(A)
20234 27 46 98 18.5 500 mW TO-92A(A)
20254 130 0.95 1600 38 500 mW TO-92A(A)
20255 140 0.90 1800 3.5 500 mW TO-92A(A)
1-WATT SURMETIC* ELEMENTS (=10%)
20401 3.3 76 10 276 1W DO-41
70402 36 69 10 252 1W DO-41
70403 3.9 64 9.0 233 1W DO-41
20405 | 4.7 1 53 8.0 193 1W DO-41
20406 5.1 49 7.0 178 W DO-41
| Zoao7 5.6 a5 | 5.0 162 1W DO-41
| Zoa08 6.2 41 2.0 146 1W DO-41
20409 | 6.8 37 35 133 1W DO-41
20410 | 75 34 4.0 121 1W DO-41
70411 | 8.2 31 45 110 1W DO-41
20412 91 28 5.0 100 o 1TW DO-41
20413 10 25 7.0 91 1W DO-41
20414 mn 23 8.0 83 1w DO-41
20415 | 12 21 9.0 76 1W DO-41
zoate | 13 19 10 69 W DO-41
[ zoa17 | 14 T 18 | 12 65 TW DO-41
Z0418 15 7 14 61 1TW DO-41
70419 6 155 6 57 1w DO-41
20420 18 14 20 50 1W DO-41
Z0421 o 20 125 22 45 1W DO-41
20422 22 11.5 23 41 1W DO-41
20423 24 10.5 25 38 1W DO-41
20424 27 9.5 35 34 1W DO-41
" Z0425 28 95 35 32 1W DO-41
20426 33 75 45 27 1w DO-41
[ zoa2z | s | 70 | 50 25 1w | Do
| Zoa2s _Jf 39 | 6.5 80 23 1W DO-41
20430 | 47 5.5 B 80 19 1w DO-41
| Z0432 56 | 45 110 16 ) 1W DO-41 |
z0433 | 62 | 40 125 14 TW DO-41
[ zoas | 82 | 30 200 11 1w | Do-41
[ zo438 | 100 1 25 350 9.0 1W DO-41 |

*“Surmetic” is a Motorola trademarked term denoting all devices using special technique to achieve high reliability and greater power handling capability.
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SILICON ZENER DIODES
' 1-WATT SURMETIC* ELEMENTS (+10%)
RATINGS AND CHARACTERISTICS (T, = 25°C)

Max
HEP Nominal Zener Voltage Test Current Zener Impedance DC Zener Current
Type V; @ lyr Izr 2, @ lyy lzm Power Dissipation
No. (Volts) (mA) (Ohms) (mA) Py Case
20439 110 2.3 450 8.2 1w DO-41
20440 120 20 550 75 1w DO-41
20442 150 1.7 1000 6.0 1w DO-41
20444 180 1.4 1200 50 1w DO-41
20445 200 1.2 1500 45 1w DO-41
5-WATT AXIAL LEAD ELEMENTS (=10%)
22500 3.3 380 3.0 1440 5W 17
22502 3.9 320 2.0 1220 5W 17
22504 4.7 260 2.0 1010 5W 17
22506 5.6 220 1.0 865 5W 17
22508 6.2 200 1.0 765 5W 17
22510 7.5 175 1.5 630 5W 17
22513 9.1 150 20 520 5W 17
Z2514 10 125 2.0 475 5W 17
22516 12 100 25 395 5W 17
22519 15 75 2.5 315 5W 17
22522 18 65 25 264 5W 17
22525 22 50 3.5 216 5W i 17
22526 24 50 3.5 198 5W 17
. 22526 24 50 35 198 5W 17
22528 27 50 5.0 176 5W 17
22530 30 40 8.0 158 5W 17
22531 33 40 10 144 5W 17
22537 56 20 35 86 5W 17
22542 82 15 65 58 5W 17
22545 100 12 90 47.5 5W | 17
22547 120 10 170 39.5 5W | 17
22548 130 10 190 36.6 5W 17
22551 160 8.0 350 2-9.4 5W 17
10-WATT STUD-MOUNT ELEMENTS (+10%)
Z3500 3.9 640 2.0 2380 10w DO-4(A)
23502 4.7 530 1.2 1940 10w DO-4(A)
23504 5.6 445 1.0 1620 10w DO-4(A)
Z3505 6.2 405 11 1460 0w DO-4(A)
23507 7.5 335 13 B 1210 10w DO-4(A)
Z3511 941 275 2.0 960 10W DO-4(B)
23512 10 250 3.0 860 10w DO-4(B)
23514 12 210 3.0 720 10W DO-4(B)
23516 15 170 3.0 560 0w DO-4(B)
23518 18 140 4.0 460 10w DO-4(B)
23520 22 115 5.0 380 0w DO-4(B)
23522 27 95 7.0 300 10w DO-4(B)
23524 33 75 9.0 260 10w DO-4(B)
23530 56 45 16 150 0w DO-4(B)
. 23534 82 30 25 100 10w DO-4(B)
23536 100 25 40 80 10w DO-4(B)
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OPTO DEVICES
PHOTO TRANSISTORS

Collector-Emitter Angular Alignment
Collector Radiation Sensitivity For Max

HEP Collector-Emitter | Emitter-Collector | Power Dissipation | Dark Current Srceo Sensitivity
Type Voltage Voltage Py lceo (mA/mW/cm?) (]

No. BVceo BVeco (mW) (nA) (minimum) (degrees) Case
Pooot | 3 | 5.0 400 5.0 0.4 1 10 | 82
PO002 | 40 6.0 50 5.0 0.09 — 173
P0003 30 5.0 100 1.0 0.1 10 171(A)

LIGHT-EMITTING DIODE (LED) — VISIBLE RED
HEP Reverse Voltage Forward Current Power Dissipation Brightness
TYPe VH |F PD fL
No. (Volts) (mA) (mWw) (typical) Case
| P2000 40 50 - 100 450 171(B)
| P2001 | 80 L 40 I - 750 _234-02
P2003 | 40 | 5 0 100 50 171(B)
| P2004 | = 40 20 B 120 750 234-02
P2005 40 60 100 750 279
LIGHT-EMITTING DIODE (LED) — INFRARED
P2002 3.0 [ 80 120 — 171(8) |
DARLINGTON AMPLIFIER PHOTO TRANSISTOR — NPN
Collector
HEP Collector-Base Collector-Emitter Emitter-Base Light Current Power Dissipation
Type Voltage Voltage Voltage I Po
No. Veeo Veeo Veso (mA) (mW) Case
P1001 18 12 8.0 250 200 TO-92(L)*
*Clear plastic
RECTIFIERS AND DIODES
GERMANIUM GENERAL PURPOSE DIODES
RATINGS AND CHARACTERISTICS (T, = 25°C)
HEP Peak Inverse Voltage Reverse Current Forward Current
Type PIvV la le Forward Voltage
No. (Volits) (nA) (mA) Drop V¢ Case
[ S 0 | %opAa@20v | SO | = W@SmA L e
R9135 30 40 pA @ 20V 30 1V@ 5 mA | TO-18
SILICON UHF (HOT-CARRIER) DIODE
RATINGS AND CHARACTERISTICS (T, = +125°C)
HEP Power Dissipation Diode Capacitance Noise Figure | Reverse Leakage
Type Reverse Voltage Py C, N Ir
No. Vi (mW) (pr) (dB) (nA) l Case
R0700 40 280 0.88 6.0 20 ! TO-92A(A)
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RECTIFIERS AND DIODES (Continued)
VOLTAGE-VARIABLE CAPACITANCE DIODES
CHARACTERISTICS @ T, = 25°C
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Diode Capacitance Tuning Radio
(nominal) (typical)
HEP Reverse Voltage Forward Current @ Vi, = 4.0 Vde Ve = 2-30 Vdc Power Dissipation
Type vy Ie f = 1.0 MHz f = 1.0 MHz Po
No. (Volts) (mA) Py Tq (mw) Case
R2500 30 200 6.8 2.7 280 TO-92A(A)
R2501 30 200 10.0 29 | 280 TO-92A(A)
R2502 30 200 15.0 2.9 280 TO-92A(A) |
R2503 30 200 33.0 30 280 TO-92A(A)
R2504 30 200 56.0 30 280 TO-92A(AH
R2505 30 , 200 100.0 3.0 280 TO-92A(A)
SILICON GENERAL PURPOSE RECTIFIERS (Axial Lead Surmetic*)
RATINGS AND CHARACTERISTICS (T, = 75°C, 60 Hz Sinusoidal)
Peak RMS Average Rectified Non-Repetitive Operating and
inverse Reverse Forward Current Peak Storage Junction
HEP Voltage Voltage (Half-Wave) Surge Current Temperature
Type PIvV v, lo lew (SUrge) Ty, To
No. (Volts) (Volts) (Amp) (Amp) (°C) Case
RO050 50 35 1.0 30 ~6510 +175 DO-41
RO051 100 70 1.0 30 6510 +175 DO-41
R0052 200 140 10 R 30 1T 6510 +175 " DO-a1 |
R0053 400 280 | 10 | s 6510 +175 DO-41
RO054 600 420 - 1.0 3 | —e5t0+175 | DO-41
RO055 800 560 10 | a0 ~65t0 +175 DO-41 |
R0056 1000 700 10 30 | 6510 +175 " DO-41
"Surmetic” is a Motorola trademarked term denoting all devices manufactured by a special technique.
SILICON GENERAL PURPOSE RECTIFIERS (Axial Lead Fast Recovery Rectifiers)
| R0600° 50 35 1.0 30 -65t0 +175 DO-4*
 RO602° | 200 140 10 [ a0 -~ 6510 +175 DO-41
| RO6O4" 400 0 | 10 |3 | “est0+i75 DO-41
RO606" 600 420 10 30 ~65to +175 DO-41
R3010"* 1200 840 10 | = " —50to +175 ~ DO-41
R3012°* 1600 | 1120 | 1.0 - — | Zs0to0 +175 DO-41
*Typical reverse recovery time (t,,) = 100 nanoseconds
"*Maximum reverse recovery time (t,,) = 3 usec
SILICON GENERAL PURPOSE RECTIFIERS (Axial Lead Metal Case)
RATINGS AND CHARACTERISTICS (T, = 25°C)
R0080 — 50 | 35 30 [ 30 |  -esto+ir5 | 70
RO0B1 100 70 3.0 300 ~6510 +175 70 |
R0082 200 | 140 | 30 ] 8o | 6510 +175 70
| RO0B4 400 280 | 30 | 30 | “esto+175 70
| ROOBS | 600 20 | 30 | a0 6510 +175 G
RO090 s0 | 3 | 30 [ 30 |  e50+175 | 60
R0091 10 | 70 | 30 _l B 30 | -e5t0+175 | 60 |
R0092 200 140 30 300 | e5t0+175 60
RO094 | 400 280 30 i 300 | 6510 +175 60
ROOS6 | 600 | 420 | 30 B 300 ~6510 +175 60
R0097 800 | 560 3.0 300 —6510 +175 60 |
R0098 1000 700 3.0 - 300 | —651t0 +175 60
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RECTIFIERS AND DIODES (Continued)
SILICON GENERAL PURPOSE RECTIFIERS (Axial Lead Plastic Case)

RATINGS AND CHARACTERISTICS (T, = 75°C)

Average Rectified Average Rectified
Forward Current Forward Current Non-Repetitive
Peak Inverse RMS Ambient Temp = 60°C Lead Temp = 60°C Peak Surge
HEP Voltage Reverse Voltage P.C. Board Mtg. Lead Length =1/8" Current
Type PIV Vv, lo lo lesm
No. (Volts) (Volts) (Amp) (Amp) (Amp) Case
R0100 50 35 6.0 22 400 194
RO10* 100 70 6.0 22 400 194
R0102 200 140 6.0 22 400 194
R0O104 400 280 6.0 22 400 194
R0O106 600 420 6.0 22 400 194
SILICON GENERAL PURPOSE RECTIFIERS (Stud Mount)
RATINGS AND CHARACTERISTICS (T, = 25°C)
Peak RMS Average Rectified Non-Repetitive Operating and
Inverse Reverse Forward Current Peak Repetitive Peak Storage Junction
HEP Voltage Voltage (Half-wave) Forward Current Surge Current Temperature
Type PIV Vv, lo lew (rep) lew (Surge) T, To
No. (Volts) (Volts) (Amp) (Amp) (Amp) (°C) Case
R0130 50 35 12 75 300 -65 to +190 DO-4(A)
RO131 100 70 12 75 300 —65to +190 DO-4(A)
R0132 200 140 12 75 300 —65to +190 DO-4(A)
RO134 400 280 12 75 300 -65 to +190 DO-4(A)
RO136 600 420 12 75 300 -65 to +190 DO-4(A)
R0137 800 560 12 75 300 -65 to + 190 DO-4(A)
R0138 1000 700 12 75 300 -65 to +190 DO-4(A)
RO160 50 35 15 250 -65to +175 DO-5
| RO161 100 70 15 250 -65to +175 DO-5
R0O162 200 | 140 15 250 —-65to +175 DO-5
RO164 400 280 15 50 250 -65 to +175 DO-5
R0O166 600 420 15 50 250 -6510 +175 DO-5
R0250 50 35 35 150 400 -65 to +190 DO-5
R0O251 100 70 35 150 400 -65to +190 DO-5
R0253 200 140 35 150 400 —65to +190 DO-5
R0254 300 210 35 150 400 -65to +190 DO-5
R0255 400 | 280 35 150 400 -65to +190 DO-5
R0256 500 350 35 150 400 —-65to +190 DO-5
R0257 600 420 35 150 400 -65to +190 DO-5
SILICON GENERAL PURPOSE RECTIFIERS (Press-Fit And Alternator Replacement)
RATING AND CHARACTERISTICS (T, = 25°C)
HEP Peak inverse Voltage Average Rectified Non-Repetitive Peak Storage and Operating
Type PIV Forward Current Surge Current Junction Temperature
No. (Volts) lo lew (Surge) Range (°C) Case
R0220 50 25 A 300 A -65 10 +175 DO-21
R0222 200 25 A 300 A —-65to +175 DO-21
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RECTIFIERS AND DIODES (Continued)
DUAL DIODES
RATINGS AND CHARACTERISTICS (T, =25°C)

HEP Semiconductor Catalog

Operating and
Reverse Forward Peak Forward Total Device Reverse Storage Junction
HEP Voltage Current Surge Current Dissipation Current Temperature
Type Va Ie lew (surge) Po I T, Tao
No. (Volts) (mA) (mA) (mWw) (A) (°C) Case
R9001 @ 70 200 500 310 0.1 —55to +135 TO-92(C)
R9002 @ 70 200 500 310 0.1 —55to0 +135 TO-92(D)
R9003 @ 100 200 500 350 0.5 -55to +150 TO-92(M)
@ Common Cathode @ Common Anode @ Series Connected
BILATERAL TRIGGER DIODE
RATINGS AND CHARACTERISTICS (Ta = 25°C)
Typical Typical Minimum
Peak Breakover Voltage Breakover Current Breakback Voltage Total
Pulse Device Operating
HEP Current Switching Switching Forward Dissipation Junction
Type louise Vs lg AV Py Temperature
No. (Amp) (Volts) (nA) (Volts) (mW) T, (°C) Case
R2002 2.0 28+4 20 7.0 300 —40 to +100 TO-92A(B)
BIDIRECTIONAL SWITCH
RATINGS AND CHARACTERISTICS (T, = 25°C)
Repetitive Gate
Peak Forward Typical Trigger Max
Forward Anode Switching Current Holding Power Operating
HEP Current Current Voitage (max) Current Dissipation Junction
Type Iew (rep) Ie Vs lge Iy Po Temperature

No. (Amp) (mA) (Volts) (nA) (mA) (mW) (°C) Case

R2001 2.0 200 8.0 100 1.5 500 -55to +125 TO-92(H)
UNIDIRECTIONAL SWITCH
[ R2021 | 2.0 | 200 [ 8.0 | 500 1.5 300 -55t0 +125 [ TO-92(K) |
FULL-WAVE BRIDGE ASSEMBLIES 1 AMPERE UNITS
RATINGS AND CHARACTERISTICS (T, = 75°C)

Peak Inverse RMS DC Output Voltage Non-Repetitive
Voltage Input DC Ouput Vour Peak

HEP (per cell) Voltage Current Surge Current

Type PIV Vin lout Res. Load Cap. Load lew (surge)

No. (Volts) (Volts) (Amp) (Volts) (Volts) (Amp) Case
R0801 50 35 1.0 30 50 32 108
R0802 100 70 1.0 62 100 32 108
R0803 200 140 1.0 124 200 32 108
R0804 400 280 1.0 250 400 32 108
R0805 600 420 1.0 380 600 32 108

1.8 AMPERE UNITS
R0841 50 35 1.8 30 50 60 216
R0842 100 70 1.8 62 100 60 216
R0843 200 140 1.8 124 200 60 216
R0845 400 280 1.8 250 400 60 216
R0846 600 420 1.8 380 600 60 216
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RECTIFIERS AND DIODES (Continued)

12 AMPERE UNITS

RATINGS AND CHARACTERISTICS (T, = 75°C)
Peak Inverse RMS DC Output Voltage Non-Repetitive
Voltage Input DC Ouput out Peak

HEP (per cell) Voltage Current Surge Current
Type PIV Vin lout Res. Load Cap. Load 1em (8Urge)

No. (Voits) (Volts) (Amp) (Volits) (Volts) (Amp) Case
R0875 50 35 12 30 50 300 179-01
R0876 100 70 12 62 100 300 179-01
R0877 200 140 12 124 200 300 179-01
R0878 400 280 12 250 400 300 179-01
R0879 600 420 12 380 600 300 179-01

27 AMPERE UNITS
R0880 50 35 27 30 50 300 179-02
R0881 100 70 27 62 100 300 179-02
| Ross2 200 140 27 124 200 300 179-02
R0883 400 280 27 250 400 300 179-02
R0O884 600 420 27 390 600 300 179-02
HIGH VOLTAGE RECTIFIERS
RATINGS AND CHARACTERISTICS (T, = 75°C)
Repetitive Average Reverse
HEP Peak Forward Reverse Anode to Recovery
Type Reverse Current Current Cathode Time
No. Voltage lout @ 30 KV Capacitance (nanoseconds) Case
R3100 45,000 22 mA 10uA 75 pf 300 277
INTEGRATED CIRCUITS
RESISTOR TRANSISTOR LOGIC (RTL)
RATINGS AND CHARACTERISTICS (Ta = 25°C)
Power Supply Typical Power

HEP Voltage Propagation Dissipation

Type Vee Typical Time o

No. Logic Function (Volts) Fan-Out (ns) (mW) Case
C2001P Quad 2-Input Expander 3.6 — 12 20 TO-116
C2002P Dual Buffer 3.6 80 20 50 TO-116

C2003P Quad-2-input NOR Gate 3.6 5 12 100 TO-116
C2004P Dual J-K Flip-Flop 3.6 10 36 250 TO-116
C2005P Hex Inverter 3.6 5 48 130 TO-116
C2006G Dual 2-Input NOR Gate 3.6 4 27 10 TO-99
C2007G 4-Input OR/ NOR Gate 3.6 4 60 8.0 TO-99
C2008G Dual Buffer 3.6 30 52 46 TO-99
| C2009G | J-K Flip-Fiop N 36 | 2 80 23 T0-99 |
C2010G | Dual 2-input NOR Gate S 36 16 12 I 50 | 1099 |
C2500P Dual 4- Input Expander o h 3.6 — 12 20 TO-116
" C2501P | BCD-to-Decimal Decoder | 36 7 36 1 100 612

C2502P | Quad 2-Input NOR Gate | T 86 | 4 27 20 TO-116
[ Cc2s503P | |1 3K Fiip-Flop, 1 Inverter, 2 Buffers 1 a6 T j0/80/80 | —/12/15 | 91/25/25 | TO-116
COQOOP Dual 4-Input Line Driver 15 10 140 180 TO-116
C0901P Dual J-K Fiip-Flop 15 10 3 MHz 200 | TO-116
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INTEGRATED CIRCUITS (Continued)

' HIGH THRESHOLD LOGIC (HTL)
RATINGS AND CHARACTERISTICS (T, = 25°C)
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“Address Time

25

Power Supply Typical Power
HEP Voltage Propagation Dissipation
Type Vee Typical Time Po
No. Logic Function (Volts) Fan-Out (ns) (mW) Case
C0902P | Quad 2-Input NAND Gate 15 10 125 176 TO-116
C0903P Dual 4-Input Expander 15 _ - — TO-116
C0904P | Triple 3-Input NAND Gate 15 10 125 132 TO-116
| C0905P | Dual 4-Input NAND Gate B 15 10 125 88 T0-116
CO906P | Master-Slave R-S Flip-Flop 15 10 3MHz 160 TO-116 |
C0%7P | Quad Latch | 15 1 10 ] 100 375 TO-116
| C0908P | Hex Inverter B 1 15 | 10 125 192 TO-116 |
C0909P | Quad 2-Input NAND Gate 1 s 1 10 110 1 s TO-116_|
Coot0P | Triple Level Translater 15 8 30 104 TO-116 |
C0911P Dual Monostable Multivibrator % | 10 75 240 TO-116
C0912P | Dual 2-Wide 2-Input AND-OR-INVERT 15 10 110 160 TO-116
Gate
DIODE TRANSISTOR LOGIC (DTL)
C1030P | Dual 4-Input OR/ NAND Gate 8.0 1 s ] 30 26 TO-116
C1032P Dual 4-Input Buffer - 8.0 2 | 35 88 TO-116
C1033P Dual 4-Input Expander 80 = 1 - | = | TO116 |
C1035P | Hex Inverter (no pullup resistors) 1 80 8 30 42 TO-116
C1038P | Decade Counter 80 8 30 MHz 150 TO-116
| C1039P | Divide-by-Sixteen Counter 80 | 8 30 MHz 150 | TO-116
' C1044P | Dual 4-Input NAND Power Gate 8.0 27 30 64 TO-116
C1045P | Clock Flip-Flop 8.0 12 40 60 TO-116
C1052P | Dual J-K Flip-Fiop (Sep. Clock Input) | 80 12 40 120 | TO-116
C1058P | Quad 2-Input NAND Power Gate 80 21 30 130 | TO-116
C1062P | Triple 3-Input NAND Gate 8.0 8 30 3 | TO-116
TRANSISTOR TRANSISTOR LOGIC (TTL)
C3000P | Quad 2-Input NAND Gate 50 11w | 13 40 TO-116
C3001P | Quad 2-Input NAND Gate (open collector) 50 | 10 | 3 40 TO-116
| C3004P | Hex Inverter - | so [ 10 [ 13 I 60 | TO-116
C3010P | Triple 3-Input NANDGate | 50 10 13 30 TO-116
C3020P | Dual4nputNANDGate | 50 | 10 | 13 20 TO-116
| C3030P | 8-nputNANDGate | 50 | 0 | 13 | 10 | TO116 |
C3040P | Dual 4-Input NAND Buffer B 5.0 % | 13| 50 | TO-116 |
C3041P [ BCD-to-Decimal Decoder and High-Level s0 | = ] - 105 612
nver
C3050P | Dual2-Wide2-InputAND-OR-INVERT Gate | 5.0 w0 | 13 | 8 TO-116
C3073P | Dual J-K Flip-Flop 5.0 - — | smHz 80 TO-116
C3075P | Quad Latch 5.0 10 | 30 160 612
C3800P Decade Counter 5.0 10 20 160 TO-116
C3801P | Divide-by-Twelve Counter 5.0 10 60 160 TO-116
C3802P Seven-Segment Character Generator | 50 — T 45* B 240 -~ e12 |
C3803P Retriggerable Monostable Multivibrator 5.0 8 25 75 TO-116
C3804P | Programmable Modulo-N Decade Counter | 5.0 8 50 250 612
C3805P | Dual Voltage-Controlied Multivibrator | 50 | 7 | 3omHz 150 TO-116
' C3806P | Phase-Frequency Detector 5.0 10 [ 90 85 TO-116 |
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INTEGRATED CIRCUITS (Continued)
LINEAR

RATINGS AND CHARACTERISTICS (T, = 25°C)

Power Supply Typical
HEP Voltage Typical Impedances Power
Type (Volts) Voltage Gain {(Ohms) Dissipation
No. Description v+ l V- (A) Z, Zdoyr Py Case
C6001 FM IF Amplifier +20 40 dB 1w 643A
_06002 L_Oﬂ-Noise Audio Preamplifier +33 90 dB 75 k 100 1w 644A
C6003 Va-Watt Audio Amplifier +12 — — — 250 mw 206A
C6004 1-Watt Audio Amplifier and Preamp +22 65 dB 1.2 Meg 16 12 W 644A
C6007 Single Toggle Flip-Flop (3 MHz) +19 — 10 k 28k 1w 206A
C6008 1-Watt Audio Amplifier and Preamp +20 — . S 1w 643A
C6009 Electronic Attenuator +20 13 dB — — 1W 643A
C6010 Wide-Band Amplifier +18 68 dB 16 k 33 k 500 mwW 206A
C6011 Dual-Toggle Flip-Flop +19 - — — 1w 643A
C6012 Voltage Regulator +38 — — — 1W 643A
C6013 Class A Audio Driver +18 130 V/ V — — 1w 206A
C6014 Voltage Regulator +38 Reg. Voit Out | Max. Load Current 1W 206A
35 200 mA
C6015 Dual-Toggle Flip-Flop with Reset +19 Max. Freq. 3 MHz — — 1w 643A
C6016 Class B Audio Driver +20 87 dB 500 k 3.2 1w 644A
C6049G Positive Power Supply Voltage Regulator +9-35 Reg. Volt Out | Max Load Current 680 mW 602A
+2.5-32 250 mA
C6049R Positive Power Supply Voltage Regulator +9-35 Reg. Voit Out  |Max. Load Current 3W 614
+2.5-32 600 mA
| C6050G | Balanced Modulator/ Demodulator 30 — — — 680 mW 602A
C6051P Dual Operational Amplifier 18 18 45 k 400 k 30 1w TO-116
C6052G Operational Amplifier 18 18 100 k 1 Meg 75 680 mW TO-99
C6052P Operational Amplifier 18 18 100 k 1 Meg 75 625 mwW 626
C6053G Operational Amplifier 18 18 | 100 k 300 k 4 k 680 mW TO-99
C6053L Operational Amplifier 18 18 | 100 k 300 k 4 k 575 mW TO-116
C6054G Negative Power Supply Voltage Regulator +9-35 Reg. Volt Out | Max. Load Current 680 mw 602A
3.8-32 250 mA
C6054R | Negative Power Supply Voltage Regul—aI)r— i +9-35 | Reg. Volt Out | Max. Load Current 24 W 614
I R - 1 3.8-32 600 mA
C6055L | Stereo Preamplifier e 15 | 15 10k V/V 100k | 10k 625 mW TO-116
C6056P _L FM Multiplex Stereo Demodulator +22 —_ 20 k - 625 mW TO-116
| C6057P | Chroma Demodulator o i +30 — - = 625 mW TO-116
| C6059P | IF Amplifier with AGC : +18 50 dB — — 625 mW 626
C6060P Wide-Band IF Limiter, Detector, Audio Preamp +16 65 dB =5 =5 625 mw TO-116
and Driver |
C6061P Four-Stage, High-Gain FM/ iF Amplifier _+15 - | — — 625 mw TO-116
C6062P IF Amplifier with Quadrature Detector +16 60 dB 5k — 625 mW TO-116
C6063P FM/ IF Ampiifier, Limiter, Detector, Audio Driver, +12.2 > 60 dB 17 k 3.25k 625 mW TO-116
and Electronic Attenuator
C6065P FM Muitiplex Stereo Demodulator Intended For Exact Replacement 647
C6066P | Chroma Demodulator Intended For Exact Replacement TO-116
C6067G Chroma Demodulator +30 — — — 625 mwW TO-100
C6068P FM Multiplex Stereo Demodulator +22 — 20 k — 625 mW 647
C6069G AFT/ Amplifier/ Detector/ Driver +30 — 2.5k 50k | 625mW 686
C6070P Subcarrier Regenerator +30 — - — 625 mW 648
C6071P Chroma Amplifier +30 17 dB 2k 85 625 mW TO-118
C6072P Balanced Chroma Demodulator +30 — 2k — 625 mW TO-116
C6073P 2-Watt Audio Amplifier 32 — — 4/18/16 2W 675
C6074P FM Stereo Demoduiator +22 o 20 k o 625 mW 647
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INTEGRATED CIRCUITS (Continued)

HEP Semiconductor Catalog

LINEAR
RATINGS AND CHARACTERISTICS (T, = 25°C)
Power Supply Typical
HEP Voltage Typical Impedances Power
Type (Volts) Voltage Gain (Ohms) Dissipation
No. Description V+ [ V- (A) zZ, ZJoyr Po Case
C6075P Color Processing Circuit +11.5 60 dB 23k 15 625 mW TO-116
C6076P Video IF Amplifier and AGC +18 — — — 625 mW TO-116
Ce077P Color Processing Circuit - 52dB = — 625 mW TO-118
C6078R | Power Booster 18 18 | 3000 (Current) 40 10 3w 614
C6079P Video Detector +24 — 3.5 180 625 mW 626
C6080P Low Noise Stereo Preamplifier +16 66 dB R.,250k| 3k 625 mwW TO-116
C6081P Signal Processor +22 — — — 625 mW TO-116
C6082P IF Amplifier and Quadrature Detector B | +16 65 dB — — 625 mW 647
C6083P IF Amp/ Limiter/ FM Detector/ Driver/ Attenuato? +12.2 > 60 dB 17 k 325k 625 mW 647
C6085P Signal Processor Intended For Exact Replacement TO-116
c6087P Stereo Preamplifier - __ Intended For Exact Replacement | TO-1186
C6089 | Chroma Demodulator 28 [ = — 3k 680 MW | 1A1
C6090 Dual Audio Amplifier 2-Watts Per Channel 30 75 10 4/8/16 5W [ 1A2
C6091G High Frequency Amplifier +20 | 22Min) | 18k | 100k | 680 mW 602B
C6092G Stereo Preamplifier | %0 9.0 | 7000V/V 10k 1.7 k 680mwW | 602B
C6093G Audio Power Ampilifier 1 90 9.0 _’710 18,36 V/V 10 k 0.4 1W | 602B
06094P 0 FM ‘M Multiplex Stereo Demodulator - +22 = | 20k — 625 mW | TO-116 N
06095P FM Muitiplex Stereo Demodulator ! +22 — 20 k — 625 mw th 16
C6096P FM Stereo Demodulator R B | — | S0k — 625 mW | T1O-116
C6099P Radio and TV IF_Aﬂpl_mg - 18 60dB | — Hi 625 mW | 626
C6100P Automatic Frequency Control | +30 e = = 625 mwW TO-116
| C6101P__ | FM {F Amp/ Limiter/ Detector/ Preamp 16 21 dB Sk | — 625 mwW 647
C6102P DuaiOEratlonal Amplifier - | 18 18 | Aw 100k | 1meg 75 625 mw 626
C6103P Operatlonal Amplifier | 18 7&_ Awo 45k | 250 k T 150 625 mW 626
C6104L Voltage Regulator 9.5-40 Reg Volt. Out | Max. Load Current 500 mW TO-118
- - {2037 150 mA
C6105P Voltage Regulator o Intended EorﬁExact Replacement ) 199(A)
Ce107P Operational Amplifier - | 18 18 | 160 | Rn2meg — 625 mwW 626
C6110P Postive Voltage Regulator +Vin Reg Volt. Out | Max. Load Current 2W 199(A)
_l__ B - | 7025 4.8-52 1 Amp ] ]
C6111P Postive Voitage Regulator +Via Reg. Volt. Out | Max. Load Current 2W 199(A)
- 8.0-25 5.7-6.3 1 Amp 1
C6112P Postive Voltage Regulator +Via Reg. Volt. Out | Max Load Current
B 10.5-25 7783 | 1 Amp v B
C6113P Postive Voltage Regulator +Vin | Reg. Volt. Out | Max. Load Current 2W 199(A)
- - 14.5-30 11.5-125 | 1 Amp
C6114P Tostive Voltage Regulator +Via Reg Volt. Out | Max. Load Current 2W 199(A)
B - | 17530 | 144156 | 1 Amp i
C6115P Postive Voltage Regutator +Vin Reg. Volt. Out Max. Load Current 2W 199(A)
L 2t 7387 | tAmp | |
C6116P Postive Voltage Regulator +Via Reg. Volt. Out | Max. Load Current 2W 199(A)
_ | erd® | 2825 | 1Amp R
C6117P Negative Voltage Regulator -Vin Reg. Volt. Out | Max. Load Current | 2W 199(B)
I - - 7.0-25 1821 | 1Amp ‘ o
ce6118P Negative Voltage Regulator ~Via Reg. Volt. Out | Max. Load Current | 2w l 199(B)
R | 7025 Clincls s —
C6119P | Negative Voltage Regulator i ~Vin Reg. Volt. Out | Max. Load Current 2w T 199(B)
7.2-25 5.0-5.4 1 Amp |

' Has built-in stereo channel separation
2 Permits use of external control for maximum separation
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INTEGRATED CIRCUITS (Continued)
LINEAR ‘
RATINGS AND CHARACTERISTICS (T, = 25°C)

Power Supply Typical l
HEP Voltage Typical Impedances Power
Type (Volts) Voltage Gain (Ohms) | Dissipation
No. Description V+ I V- (A)) Z. [ ZJoyr | Py Case
C6120P | Negative Voltage Regulator -Vin Reg. Volt. Out | Max. Load Current 1 2w 199(B)
8.0-25 5.7-6.3 1 Amp
C6121P Negative Voltage Regulator Vin Reg. Volt. Out Max Load Current | 2W 199(B)
| B _* o I 10.5-25 | 7684 | 1 Amp
C6122P Negative Voltage Regulator ~Vin Reg. Voit. Out ! Max. Load Current 2W 199(B)
- - - 14.5-30 11.5-12.5 | 1 Amp
C6123P Negative Voltage Regulator ~Vi, Reg. Volt. Out | Max. Load Current 2W 199(B)
R o 17.5-30 144-156 | 1 Amp
C6124P Negative Voltage Regulator Vi Reg. Volt. Out | Max. Load Current 2W 199(B)
21-33 17.3-18.7 l 1 Amp
C6125P Negative Voltage Regulator Vin Reg. Volt. Out | Max. Load Current 2W 199(B)
\ 27-38 2325 | 1 Amp
| IC KIT ) ] HEK-1 | Contalns 2 HEP 580 1 HEP 581 1 HEP 582, 1 HEP 583 plus project brochure
| FET KtT | HEK-2 | g)n_t&ms 1 HEP 801 1 HEP 802 1 HEP 50, 1 HEP 51, pIus project | brochure -
HADIO AMATEUR KIT HEl(-a_ Contaﬂs 2 HEP 5¢ 590 1 HEP 570, plus prolect brochure
| HOME HANDYMAN KIT HEK-4 Contains 1 HEP 320 1 HEP 310, 1 HEP 312, 1 HEP 156 1 HEP 55, plus project brochure.
HEP No. Description HEP No. Description
A0450 1 TO 3 Transistor Mountlng Kit - ﬁ%— lQ wat_s_lnk and Mounting Adaptor
A0451 10 Pin IC Sockets (pkg of 2) B B0007 Semiconductor Cross-Reference Guide and Catalog
A0452 T9 -66 Transistor Mountmg Kit B0400 | Book — Solid State_Prolects from | Motirola
[ A0453 14 Pin Dual- lnllne IC Socket - B0408 _Biok_—_ Field Effect Tran5|stor Projects
A0454 8 Pin IC Socket (pkg of 2 2) 89410_ Silicon Rectifier r Handbook -
A0455 l TO-36 1 Tran5|stor ' Mounting Kit B0411 Motorola Semlconductor stor Data L|brary
A0456 DO-4 Stud | Device Mountlng Kit (7 16" stud 10- CM_ B0413 Zener Diode Handbook -
B A0457 DO 5 Stud DeV|ce MOuntlng Kit (11/ 16 Ya-2 28 thread) B0415 MELC IC Data Book -
A0458 16 P|n Dual- InI|ne IC Socket ' B0416 Linear IC Data Book o -
[ A0500 | TO-3 Heat Sink B0417 Phase-Locked Loop Systems Data Book
A0501 | TO-36 Heat t Sink < B - B0418 IC Glossary of Terms ,
A0502 [ TO-5 Heat Sink

28



HEP Integrated Circuit Function Chart

HEP C2003P CASE TO-116
RTL QUAD-2-INPUT NOR GATE

This device will replace many RTL gates at
a large savings in space and cost, (i.e.,
two L914 devices can bereplaced by one
HEP 570).

HEP C2002P CASE TO-116
RTL DUAL BUFFER

This device will replace many RTL buffers
at a large savings in space and cost, (i.e.,
two 1 L900 devices can be replaced by one
HEP 571).

HEP C2004P CASE TO-116
RTL DUAL J-K FLIP-FLOP

This device will replace many J-K flip-
flops at a large savings in space and cost,
(i.e., two 11923 devices can be replaced
by one HEP 572).

1 12 2 3 —ds Q 13
] > 3
6 3 3 1—=dC C, Qpo——14
7 s D 12— 1
9 5 —dSs Qp— 9
8 6 >—-{>0— 5
‘0::>°— 6 —qT
12 7—qC C, Qlb— 8
13 14 9 10 10— J
GNDPIN 4 GNDPIN 4 GND PIN 4
Vee PIN 11 Vee PIN 11 Vee PIN 11
HEP C2005P CASE TO-116 HEP C2006G CASE TO-99 HEP C2007G CASE TO-99
RTL HEX INVERTER RTL DUAL 2-INPUT NOR GATE RTL 4-INPUT OR/NOR GATE
o>
o
1
2 >— 7
12 3 3
1% ) > ;
5 5
13 —DO— 2
14 —‘>o—- 1
GND PIN 4 GND PIN 4 GND PIN 4
Vee PIN 11 Vee PINB Ve PINB
HEP C2008G CASE TO-99 HEP C2009G CASE T0-99 HEP C2010G CASE T0-99

RTL DUAL BUFFER

This device is designed to drive a greater
number of loads than the basic RTL cir-
cuit.

1 —
2_

3—.—

5 —4

GND PIN 4
Vee PIN8

RTL J-K FLIP-FLOP

This device is one of the most popular
and useful for the hobbyist/experimentor.
It may be used as a divide-by-two counter,
or combined with other flip-flops it can act
as a frequency divider.

GND PIN 4
Vee PIN8

RTL DUAL 2-INPUT NOR GATE

These gates may be used independently,
paralleled for increasino the number of
inputs, or cross-connected to form bista-
ble elements.

=P
o

g W N -

GND PIN 4
Vee PINS8




HEP Integrated Circuit Function Chart

HEP C6091 CASE 71
HIGH FREQUENCY RF-IF AMP.

DECOUPLING

DIFFERENTIAL
INPUT

HEP C6092G CASE 71
STEREO PREAMPLIFIER

4
© OUTPUT COMP 1

OUTPUT 1
6

O Ve

OUTPUT 2

OUTPUT COMP 2

HEP C6093G
AUDIO POWER AMP

CASE 71

HEP CASE TO-116
FM MULTIPLEX STEREO
DEMODULATOR

This device eliminates the need for an ex-
ternal stereo-channe! separation control.

HEP C6095P CASE TO-116

This device permits the use of an external
stereo-channel separation control for
maximum separation.

HEP C0900P CASE TO-116
HTL EXPANDABLE DUAL 4-INPUT LINE
DRIVER

This device consists of two expandable
4-input NAND line drivers with active out-
put pullup. This device allows fan-out to

S 30 HTL gates and drives large capacitive
— 19KC FILTER [ 1O 14 ] DECOUPLING loads.
1
1SKCFILTER(]1~  14[] DECOUPLING 19KC FILTER |2 13[7] 38KC FILTER .
19 KC FILTER (]2 13[] 38KC FILTER MPX INPUT []3 12 JRIGHT OUTPUT 7 g
MPX INPUT []3 12[ ] RIGHT OUTPUT STEREO
STEREO e ]a 11{J LEFT OUTPUT 5
swiTcH (]2 11[JLEFT OUTPUT AUDIO-MUTE (5 10[738KC FILTER 3
AUDIO M 5 38KC FILTER BIAS
uTeE(]s 10[] JeKe STEREO LAMP []6 g:liingHATION 9
10
STEREO LAMP (|6 o[J v+ ano (37 s[Jv+ 12 8
GND (7 8[] BIAS
13
GND PIN7
Vee PIN 14
HEP C0901P CASE TO-116 HEP C0902P CASE TO-116 HEP C0903P CASE TO-116

HTL DUAL J-K FLIP-FLOP

Each flip-flop has a test reset input in ad-
dition to the clocked inputs.

s—1s  oF—s
4a—C '
2~k A, G—1
3— 1
o—1fs  al—e
10— ¢C
12—K ’F‘in_a‘—-m
PPR—

GND PIN 7

Vce PIN 14

HTL QUAD 2-INPUT “NAND" GATE

This device employs passive output
pultup.

 —
2_:>°_
4 —

5—:>°—
9_

10—30_
12
13—}

GND PIN 7
Vee PIN 14

HTL DUAL 4-INPUT EXPANDER

Increases the fan-in capability of other
HTL devices to a maximum of 20 while
having negligible affect on their perfor-
mance.

—an

I
J

.

GND PIN7
Vee PIN 14
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HEP C0904P CASE TO-116
HTL TRIPLE 3-INPUT “NAND" GATE

This device employes passive output
pullup.

HEP C0905P CASE TO-116
HTL EXPANDABLE DUAL 4-INPUT
“NAND"” GATE
(PASSIVE OUTPUT PULLUP)

HEP C0906P CASE TO-116
MASTER-SLAVE R-S FLIP-FLOP

A dc coupled R-S flip-flop operating on
the master-slave principle. Information is
entered in the master section while the
clock pulse is high and is transferred to
the slave when the clock goes negative.

10

“F
3
9
4
_L_‘ 12 12
= m—
3
3 N 5
GND PIN 7 GND PIN7 GND PIN7
Vee PIN 14 Vee PIN 14 Vee PIN 14
HEP C0907P CASE TO-116 HEP C0908P CASE TO-116 HEP C0909P CASE TO-116

HTL QUAD LATCH

A common Reset (R) input allows reset-
ting of all Q outputs to a logic ‘0" state
independent

HTL HEX INVERTER

This device consists of six inverters de-
signed to drive low current lamps, inter-
face with discrete components, and to

HTL QUAD 2-INPUT NAND GATE
(ACTIVE OUTPUT PULLUP)

of C or D. 159 facilitate implementation of the “implied
b [C Ql—3 AND” function. ,
117 —‘ So— 2 —} :
2 D Of—4 ! 2
4 —_ A
¢ Ql—6 3 —l So—14 5 —}6
R 9—
10 —
—C Q 10 12
R 9 8 :)0—11
90—1—4—D Q11 13
— 11 *{ So—
__F‘C- Ql—o13 10
R
_ GNDPIN7 43 —-Dw—m GND PIN7
écr\fo g:: :;6 14e- D_Q—r2 Ve PIN 14 Vee PIN 14
HEP C0910P CASE TO-116 HEP C0911P CASE TO-116 HEP C0912P CASE TO-116
HTL TRIPLE LEVEL TRANSLATOR HTL DUAL MONOSTABLE HTL INTEGRATED CIRCUIT
Translation to DTL or TTL levels is ob- MULTIVIBRATOR EXPANDABLE DUAL 2-WIDE
tained by applying 5.0 volts to terminal 13 . 2-INPUT “AND-OR-INVERT” GATE
and leaving pins 4, 9, and 12 open. Trans- e
lation to RTL is achieved by applying 3.6 el T o1V 1
volts to pins 4,9, and 12; pin 13 may be left O: ¢
open. A I Y B 2
3 120 3 6
I . 4
4 = Rin
11— g—a cm% I ;}-] ' 5
2 Rin( D ° E 10 # Ce,( 13
. 2: 8 ode I o 12
5 GND[]7 ¢ g[Oro" 11 8
n_Do_w : 10
A A, 9
GND PIN7 GND PIN 7 GND PIN7
Vee PIN 14 Vee PIN 14 Vee PIN 14
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HEP C1030P CASE TO-116

DTL EXPANDABLE DUAL 4-INPUT
“NAND” GATE

The elements may be cross-coupled to
form a bistable multivibrator, or the out-
puts may be connected in parallel to per-
form the logic “OR’’ function.

HEP C1032P CASE TO-116

DTL EXPANDABLE DUAL 4-INPUT
BUFFER

These units are designed especially for
driving large capacitive loads at high
speeds.

1
=
3
10 9 —
8
‘%ij

OUTPUTS MAY NOT BE TIED TOGETHER

HEP C1033P CASE TO-116
DTL DUAL 4-INPUT EXPANDER

Increases the fan-in capability of other
DTL devices to a maximum of 20 while
having only a slight affect on perfor-
mance.

GND PIN7 GND PIN 7 GND PIN7
Vee PIN14 Vee PIN 14 Vee PIN 14
HEP C1035P CASE TO-116 HEP C1038P CASE TO-116 HEP C1039P CASE TO-116

DTL HEX INVERTER

This hex inverter with no output pullup
resistors, is useful in low-voltage applica-
tions such as lamp and/or relay drivers
and interfacing with discrete component
systems.

DTL DECADE COUNTER

The outputs of this device correspond to a
standard 8-4-2-1 BCD with individual di-
rect sets and a common direct clear avail-
able to preset the counter to any desired
condition.

DTL DIVIDE-BY-SIXTEEN COUNTER

The outputs of this device correspond to a
standard 8-4-2-1 binary code with indi-
vidual direct sets and a common direct
clearavailable to presetthe countertoany
desired condition.

A dual NAND power gate with an output
transistor capable of sinking more current
than standard gate elements.

glg:}x—e

=D
13
11

INPUTS AND OUTPUTS MAY BE TIED TO-
GETHER FOR INCREASED CURRENT CAPABIL-
ITY

GND PIN 7
Vee PIN 14

@®

Two direct coupled flip-flops operating on
the ‘“master-slave” principle. This flip-
flop can be operated in either the R-S or
J-K mode.

10 ——l

3 S
S EES
4

2——qT

12 —
mED

1 2 (o}

5

S

GND PIN 7
Vee PIN 14

1 —Do— 2
3 ——Do— 4 R & 1
N t 11 ij - 1 b 2 T
5*{>°—e R R 3 B DR R SIS ) e S A
+
1 ¥ oh Eox X Loty ey
9 So—8 v 1 T I ) b N e h
! ! o . . .
1 *DH 10
GND PIN 7 13 —Do— 12 GND PIN 7 GND PIN 7
Vee PIN14 Vee PIN 14 Vee PIN 14
HEP C1044P CASE TO-116 HEP C1045P CASE TO-116 HEP C1052P CASE TO-116
DTL EXPANDABLE DUAL 4-INPUT DTL CLOCKED FLIP-FLOP DTL DUAL J-K FLIP-FLOP
POWER GATE

Two directly coupled J-K flip-flops operat-
ing on the “master-siave” principle. Op-
eration depends only on voltage levels, so
the rise and fall times of the input clock
are unimportant in determining the state
of the flip-flop.

6 5 8 9
o ? i
- I’ — | JT 1
| pe - 1 r —
L[ a Q g !
IH4SD Co F"*—“""dsb Co P11
s 1| Ls 3¢l
T T
k J ||k r:“K'
L el Fe || LTy T
| |O$4 ot 9 4
| t T
5 Lo 5 S 4
4 312 10 1 12 13
GND PIN 7
Vee PIN 14
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HEP C1058P CASE TO-116

DTL QUAD 2-INPUT “NAND”
POWER GATE

This device is capable of sinking more
current than standard gates.

HEP C1062P CASE TO-116

DTL INTEGRATED CIRCUIT
TRIPLE 3-INPUT NAND GATE

HEP C2001P CASE TO-116
RTL QUAD 2-INPUT EXPANDER

GND PIN7 GND PIN7 GND PIN 4
Vee PIN 14 Vee PIN 14 Vee PIN 11
HEP C2002P CASE TO-116 HEP C2500P CASE TO-116 HEP C2501P CASE 612

RTL DUAL BUFFER

RTL DUAL 4-INPUT EXPANDER

Each may be used independently or com-
bined.

RTL BCD-TO-DECIMAL DECODER

Eight inverters and ten 4-input NOR gates
that are utilized to convert BCD (8-4-2-1)
input to an output, via the appropriate one
of ten output lines.

1 3
1 9 8 7 6 5 3 2 1 16
9 0 o 9 [4 0 ? 7 §
2 >—{>—4 a2 ~ N x A A I 9\ A A A
1413§>°———>12 \ \ \L
Y7 Y YT Yy M:SIA T Yy -f“‘v-)
’ o =] Mo e s et
9 L T i}sg ir‘r‘ } V-
s 9 L } - ;4 + -&;
OUTPUTS 3 & 4 OR 6 & 9 MAY NOT BE USED | — l R t ¢
SIMULTANEOUSLY A R x *\
L\ A / L
GND PIN 4 GND PIN 4 ) b ‘1 5 GND PIN 4
Vee PIN 14 Vee PIN 11 12 11 15 14 Ve PIN13
HEP C2502P CASE TO-116 HEP C2503P CASE TO-116 HEP C3000P CASE TO-116

RTL QUAD 2-INPUT GATE

Four 2-input NOR gates that may be used
independently, paralleled for increasing
the number of inputs, or cross-coupled to
form bistable elements.

GND PIN 4
Vee PIN 11

RTL MULTIFUNCTION DEVICE

A medium-power monolithic device con-
sisting of one J-K flip-flop, one inverter,
and two buffer circuits in a single pack-
age.

5 —9s Qp— 9
6 —T
7 C C, Qp— 8
10—

GND PIN 4
Vee PIN 11

TTL QUAD 2-INPUT “NAND” GATE

Each gate may be used as an inverter, or
two gates may be cross-coupled to forma
bistable element.

1
2
4 ——
5 | 6
9 —
8
10 —
s
11
13 —
GND PIN7
Vee PIN 14
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HEP C3001P CASE 70-116

TTL QUAD 2-INPUT NAND GATE WITH
OPEN COLLECTOR

This device consists of four 2-input NAND
gates with no output pullup circuits. It can
be used where the Wired-OR function is
required, or for driving discrete compo-

nents.
j
3

[
1 —
)
1 —D‘)—

12 —

GND PIN 7
Vee PIN 14

HEP C3004P CASE TO-116
TTL HEX INVERTER

GND PIN7
Vee PIN 14

HEP C3010P CASE TO-116
TTL TRIPLE 3-INPUT “NAND"” GATE

Each gate may be used as an inverter, or
two gates may be cross-coupled to form
bistable circuits.

-

0O LW WN =

gy

TrT

- —

GND PIN7
Vee PIN 14

HEP C3020P CASE TO-116
TTL DUAL 4-INPUT “NAND" GATE
These gates may be cross-coupled for

HEP C3030P CASE TO-116
TTL 8-INPUT “NAND” GATE

HEP C3040P CASE TO-116
TTL DUAL 4-INPUT “NAND’’ BUFFER

TTL BCD-TO-DECIMAL DECODER
AND HIGH LEVEL DRIVER

This monolithic device is a BCD to one-
of-ten decoder with high-level outputs
capable of driving gas filled cold-cathode
indicator tubes or other devices requiring
high-voltage drivers.

—— 16 Q0
A3 — ——15Q1
—8 Q2
B6— | ——9 Q3
—— 13 Q4
—— 14 Q5
C7— ——11Q6
—10 Q7
D4 —— ——1 Q8
F—2 Q9
Vee PINS
GND PIN 12

TTL EXPANDABLE DUAL 2-WIDE
2-INPUT “AND-OR-INVERT"” GATE

EMITTER 11
COLLECTOR 12
2

(S I

GND PIN 7
Vee PIN 14

form a Set-Reset flip-flop.
1 —
2/
3 |
1
2 — 4 ‘_—: 1
= - L,—r}e =Dt
9 PUS—
1312:}8 e 101253—8
1 13 1
12
GND PIN 7 GND PIN 7 GND PIN 7
Vee PIN 14 Vee PIN 14 Vee PIN 14
HEP C3041P CASE 612 HEP C3050P CASE TO-116 HEP C3073P CASE TO-116

TTL DUAL J-K FLIP-FLOP

Dual J-K flip-flop operates on the master-
slave principle. The device is quite useful
for simple registers and counters where
multiple J and K inputs are not required.

J 14— 0?712

CIOCK 11—

K 3 j Q — 13
RESET 2

J 7 — Q—9
CIOCK 5 —

K 10— Q+——s8
RESET 6 J Vec PIN4

GND PIN 11
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HEP C3075P CASE 612 HEP C3400P CASE TO-116 HEP C3401P CASE TO-116
TTL QUAD LATCH ECL Il 85-MHz AC-COUPLED J-K ECL Il 120-MHz AC-COUPLED J-K
Both Q and Q outputs are available on all FLIP-FLOP FLIP-FLOP
four circuits.
D2 Qr—16 2 POSITIVE LOGIC
Vee PINS 3 ] 2
GND PIN 12 | o S
aj—1 . 3
J Qt—13 A S
D3 Qf—1s 5 5 al—13
6 5
STROBE 13 Qr—14 8 6
9 _ _ 8
| —1
D7 Q—39 10 K Q . ~ ~ L-1
_ 1 R 10 K @
— Ql—s . J 1 T
D6 al—10 12
Vee PIN 7 Vee PIN 7
STROBE 4 or—n Vce (GND) PIN 14 Vee (GND) PIN 14
HEP C3800P CASE TO-116 HEP C3801P CASE TO-116 HEP C3802P CASE 612
DECADE COUNTER COMPATIBLE WITH TTL DIVIDE-BY-TWELVE COUNTER TTL SEVEN SEGMENT CHARACTER
ALL TTL & DTL Comprised of a divide-by-two section and GENERATOR
Comprised of a divide-by-two section and a divide-by-six section. These sections
a divide-by-five section. These sections can be used independently, or can be
can be used independently, or can be connected to perform the divide-by-
connected to perform the counting func- twelve function. ENABLE INPUTS
tion or the simple divide-by-ten function 79
with an output duty cycle of 50%. e A C2 B c D Py .
o o T o1 Q2 Q3 “ooy " 19 89 I j | BO ‘ ‘
14 129 91 99 78 17 + T L .,T‘{:>_4
I T — ] | ) ks [ od A0 : DIGIT
+ ~ . Qi r+—J2 Q2F+r+—J3 Q34 Q4 DIGIT Al | iy
C -~
<H 47 ok o4 |Lra <cLock| | LqcLock L4cLock L4clock R AT 38028 i NS
: 2 3 = 150—= “S>—
Ldc tdc | t4c cC L R1 | R2 | R3[| | Re | > A3 | F57‘{\/
181 ys o | RO b A Ty 10— | L 1
| 17 T Ir“ﬂls-z/vr 8 s <+ - J
rofs [ T T . ot GND PIN 8
”033‘, T N 4 . ! Ve PIN 16
Vee PINS Vee PINS foutputamal blc[dle[f[g[h]
GND PIN 10 GND PIN 10 [PINNO. [12[11] 5] 4[13[14] 2 [ 3]
HEP C3803P CASE TO-116 HEP C3804P CASE 612 HEP C3805P CASE TO-116
TTL RETRIGGERABLE MONOSTABLE TTL PROGRAMMABLE MODULO-N TTL DUAL VOLTAGE CONTROLLED
MULTIVIBRATOR DECADE COUNTER MULTIVIBRATOR
4 3
gt
Cx Ry (_L__L,
Vee . e V
: = )
11 13 . 10 ores B ohey Yo o Nl Al 20— VCM “J>°—°6
T T2 O B g 00
Qr—o08Q L : : A % o A L _J
B1 1 . 1 I : LLD — -
B2 2 - N i i
A13 O——o6g| . HER o 120 VOM H{>o—8
A2 4 p
e e Vee:
T T vea-1.13
&4c4  OUTPUT BUFFER - 14
10 " 11
GND PIN7 GND PIN 8 GND:
Vee PIN 14 Vee PIN 16 E/)(L:Jh#P(J?'BgUFFER— 7
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Ya WATT AUDIO AMPLIFIER

1 WATT AUDIO AMPLIFIER

HEP C3806P CASE TO-116 HEP C6001 CASE 643 HEP C6002 CASE 644
TTL PHASE-FREQUENCY DETECTOR FM IF AMPLIFIER LOW NOISE PREAMPLIFIER
PHASE-
FREQ.
DETECTOR
1
R1 —n
o 2 CHARGE
L ‘T{ _}_ 3 Yeump
PU —— UF INPUT g 8
3VJ- »l?lz 4(»{ 1H 5 ARAPLIFIER BY-PASS 1 © 1/[J GND ROLL-OFF [} 4 5[] BY-PASS
- U2 ' oF ° 8 LF. OUTPUT H L. INPUT [} 3 6] Vec
K ]"° e 1000 BY-PASS  ° 2| INPUT INPUT-BIAS [] 7[0 outPUT
| | 12 490 L | OUTPUT - 2
[ I.F.
L || o2 ourrfds | 3[bve GND ] L] &[] OUTPUT
J
PHASE-
FREQ.
DETECTOR
2
Vee PIN 14
GND PIN 7
HEP C6003 CASE 206A HEP C6004 CASE 644 HEP C6007 CASE 206A

SINGLE TOGGLE FLIP-FLOP
TTL AND DTL COMPATIBLE

1 WATT AUDIO POWER AMPLIFIER

ouTPUT (6 1{[J GND
Vee (5 2| INPUT-1
BIAS (|4 3|[J INPUT-2

ELECTRONIC ATTENUATOR

ROLL OFF (6 1{[J GND
CONTROL
ouTpPuT Os 2| VOLTAGE
Vee (]4 3|J INPUT

OuTPUT (4 1 {[J GND INPUT [} 4 5[] PRE-AMP BIAS TOa 1|[J GND
FEEDBACK [ 3 6] POWER-AMP BIAS
ROLL-OFF (| 2 700 Vee
Vee (3 2| INPUT GND (| 1 8[] OUTPUT a3 2| Ve
HEP C6008 CASE 643A HEP C6009 CASE 643A HEP C6010 CASE 206A

WIDE BAND AMPLIFIER

INPUT (] 4 1GND

v 13 OUTPUT
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HEP Integrated Circuit Function Chart

HEP C6011 CASE 643A

DUAL TOGGLE FLIP-FLOP
TTL AND DTL COMPATIBLE

HEP C6012

CASE 643A

VOLTAGE REGULATOR

HEP C6013

CASE 206A

CLASS “A” AUDIO DRIVER

Ve 86 1|{J GND V.REF.[]6 1|[J GND OUTPUT [ GND
T.Os 20T, BY-PASS (5 2| V.IN
Q, 04 3|0 aq, V. REF. (4 alg v.out Ve 3 INPUT
HEP C6014 CASE 206A HEP C6015 CASE 643A HEP C6016 CASE 644A

VOLTAGE REGULATOR

DUAL TOGGLE FLIP-FLOP WITH RESET
TTL AND DTL COMPATIBLE

CLASS B AUDIO DRIVER

V. REF. (J4 1|0 :EL'T'(GND) Ve O 1] GND INPUT (| 4 5{7 NPN DRIVE
FEED BACK [][ 3 6[] Vec
n 2T ROLL OFF ]| 2 7[0J BIAS
v.0uT 3 2 ;1 V. IN Q, O 30 aq, GND ] 1 8[] PNP DRIVE
HEP C6017 CASE 644A HEP C6018 CASE 206A HEP C6019 CASE 206A

DIFFERENTIAL/CASCODE AMPLIFIER

COLLECTOR 1 (]| 4 5[] COLLECTOR 2
BASE1 []| 3 6[] BASE 2
oiope anooe 02| 70 SS3RENT, e
DIODE [l 4 8[] CURRENT
CATHODE SOURCE BASE

CLASS A AUDIO DRIVER

OUTPUT (|4

VCC Es

] GND

] INPUT

SINGLE TOGGLE FLIP-FLOP
TTL AND DTL COMPATIBLE




HEP Integrated Circuit Function Chart

HEP C6049G CASE 602A
POSITIVE VOLTAGE REGULATOR

HEP C6049R CASE 614
POSITIVE VOLTAGE REGULATOR

/o\
DC SHIFT

HEP C6050G

BALANCED
MODULATOR- DEMODULATOR

CASE 602A

GND GND
DC SHIFT
OUTPUT + REG. OUT OUTPUT +\HEG- out SIGNAL IN
/
DC SHIFT EXT. DC SHIFT EXT. CONTR — CARRIER IN
SENSE CONTROL SENSE (®) @ o &)
ol NOISE \7) al GAIN ADJ.
FILTER (3 + Vi FILTER o e + CARRIER IN (7)
OUTPUT COMPENSATION
OUT;SJ ) COMPENSATION REF. OUTPUT +Vo CARRIER NULL
OUTPUT @ s BIAS
SENSE
BOTTOM VIEW BOTTOM VIEW CASE IS GROUND BOTTOM VIEW
HEP C6051L CASE TO-116 HEP C6053G CASE TO-99 HEP C6053L CASE TO-116

HIGHLY MATCHED DUAL
OPERATIONAL AMPLIFIERS

OPERATIONAL AMPLIFIER

OPERATIONAL AMPLIFIER

)
OUTPUT 2
e H'Q M Ve INPUT LAG Y
OUTPUT 2 []2 13[] OUTPUT 1 LAG [10 147
V+ INPUT LAG
INEOTS {Ea 12{] OUTPUT 1 Oz 1301
LAG 4 1 INPUT LAG [(]3 12
INPUT 2 C :]} INPUT 1 LAG ouTPUT (6) @ :',:‘J“,(S?T'NG 0 L1 INPUT LAG
(INVERTING) (] 10 INVERTING INPUT (|4 1M v+
INPUT 2 INPUT 1
(NON- } O 9] (INVERTING) OUTPUT LAG NON.INVERTING NON"NVEma'Ug Os 10[J ouTPUT
INVERTING) ) .
v 8[J INPUT 1 INPUT v- (s 9[] OUTPUT
€ (NON-INVERTING) V- LAG
7 8:]
BOTTOM VIEW
HEP C6054G CASE 602A HEP C6054R CASE 614 HEP C6056P CASE TO-116
NEGATIVE VOLTAGE REGULATOR NEGATIVE VOLTAGE REGULATOR FM MULTIPLEX STEREO
DEMODULATOR
O )
GND 19KHz FILTER (] 0 14[7] DECOUPLING
DC SHIFT OUTPUT
19KHz FILTER []2 13[] 38 KHz FILTER
MPX INPUT (3 12[7] RIGHT QUTPUT
OUTPUT (8)
SENSE \ NC []4 11[] LEFT OUTPUT
NC s 10[] 38KHz FILTER
COMPENSATION > CURRENT BIAS
. OMIT STEREO LAMP []6 o[ v-
REG. OUT
CURRENT GND []7 s JNC
LIMIT
BOTTOM CASE IS
BOTTOM VIEW VIEW GROUND
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HEP C6057P CASE TO-116

DUAL DOUBLY BALANCED
CHROMA DEMODULATOR

HEP C6059P CASE 626
FM TV SOUND LF. AMPLIFIER

HEP C6060P CASE TO-116

WIDE-BAND I.F. LIMITER, DETECTOR,
AUDIO PREAMP, AND DRIVER

U BY-P, 1
NC 11 14[7 GND ASS [ O 14 Ve
© v Hamr D oD R e
i T.
NC ]2 130 BYOUTPUT | | o 0 rpur mk 8[J i.F. ouTPUT con
CHROMA IN (3 12FING O BY-PASS (|3 12[J TEST POINT
Vee 02 70 GND LF. INPUT [J4 11[] QUADRATURE
CHROMA IN (4 11[] R-Y OUTPUT GND (2 Sl b BY-PASS
AL BY-PASS (|5 10{7] PREAMP OUTPUT
NC (s 10[JNC IE. INPUT []a 5[] A.G.C. INPUT BY-PASS (6 ] PREAMP INPUT
R-Y REFERENCE 6 o[ G-Y OUTPUT °
B-Y REFERENCE [|7 gp Vee ano 07 s L. outeuT
HEP C6061P CASE TO-116 HEP C6062P CASE TO-116 HEP C6063P CASE TO-116

HIGH-GAIN FM/IF AMPLIFIER

I.F. AMPLIFIER WITH
QUADRATURE DETECTOR

FM & TV SOUND IF, DETECTOR &
ELECTRONIC ATTENUATOR

./
INPUT BY-PASS []1 14 LF. INPUT o U
ZO . AUDIO OUTPUT 1~ 14 DE-EMPHASIS IF INPUT [] 1O 14[] AUDIO INPUT
GND Ct 13[] GND DETECTOR INPUT
reFerence (2 1300 Ve IF INPUT []2 13[] TONE CONTROL
GND 3 12{7 GND e 2 127 DETECTOR INPUT
QUADRATURE NETWORK GND 3 1 AUDIO OUTPUT
GND (4 11 Vee 1LF INPUT(]4 11[] TEST POINT . 2P
FEEDBACK (5 10[] FEEDBACK DECOUPLING (5 10 ] REF. SIGNAL INPUT GND [4 1[]nNc
|.F.-INF’UTC6 ] REF. SIGNAL INPUT v E 5 10 j AF BUFFER
GND (6 o[] GND REFERENCE 9| ] REF. /ec \NPUT
GND[}7 a’;] NC VOLUME Ce o[ IF OUTPUT
I.F. ouTPUT []7 8[] I.F. OUTPUT CONTROL
DE-EMPHASIS [: 7 8[ ] AUDIO BUFFER
OUTPUT
HEP C6065P CASE 647 HEP C6066P CASE TO-116 HEP C6067G CASE TO-100
FM MULTIPLEX STEREO CHROMA DEMODULATOR DUAL DOUBLY BALANCED CHROMA
DEMODULATOR DEMODULATOR

19KHz FILTER [ 1o 14 ")BY-PASS
19 KHz FLTERL |2

MPX SIG. INPUT([] 3

NC[] 4 11 [J LEFT CHANNEL OUTPUT
STEREO LEFT CHAN EMITTER
LAMP DRIVER FOLLOWER OUTPUT
v..[Js 9[JRIGHT CHAN EMITTER

FOLLOWER OQUTPUT
[ JRIGHT CHANNEL
OUTPUT

RED OSC IN[1OU 14[] BIAS
GRN OSC IN[|2 13[JR-Y OUT
BLU OSC IN[|3 12[] G-y ouT
GND |4 11[]B-YOUT
BLANKING []5 10[] Vec
R-Y REF. IN[]6 o[J TEST
B-Y REF. IN []7 3;] LUMINANCE IN

B-Y REF. INPUT

BOTTOM VIEW
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FM STEREO DEMODULATOR

\J/
19 KC FILTER 1O 14 [ DECOUPLING
19 KC FILTER[] 2 13[7] 38KC FILTER
MPX INPUT (] 3 12 S'STHPTUT
STEREO
ewiren 4 11 [J LEFT OUTPUT
AUDIO MUTE [ 5 10 S?AKSC FILTER
STEREO
LAMP DRIVER & o[ v+
GND[] 7 8[_]1BIAS

COLOR PROCESSING CIRCUIT

0SC. S
FEEDBACK [ 0 147 Vee
CHROMA
OUTPUT Oz 13[] OSC. OUTPUT
CcOHNRT%%IE Os 12[] HUE CONTROL
BURST GATE IN[]4 11[] PHASE SHIFT
1ST ACC FILTER
CHROMA INPUT 5 10[JKILLER
MA CONTROL
C:YRFSass Os 9 J2ND ACC FILTER
ano (7 8[ ] CRYSTAL

HEP C6068P CASE 647 HEP C6069G CASE 686 HEP C6070P CASE 648
FM MULTIPLEX STEREO AUTOMATIC FREQUENCY CONTROL COLOR SUBCARRIER REGENERATOR
DEMODULATOR
p—g ~
19 KHz FILTER 1O 14 DECOUPLING v, HUE CONTROL 0 16 :]}ACC
e o 63 13 []38 KHz FILTER osciLLator 12 15[1) CONTROL
A () DETECTOR INPUT OUTRUT \[] R
MPX INPUT [] 3 12 RIGHT . ! }lcNHROMA
PUTS
NC[Ta 11 FJLEFT OUTPUT GND (8) (2) IF AMP OUTPUT GATE INPUT L[4 13(]
ne (s oKz | FINeUT () (3) DETECTOR INPUT osccl;RilTJgRD Os e 3} APC
LL NTR
STEREO e o[v+ BIAS (6) (4 FEEDBACK L 11[1) CONTROL
LAMP / ak 100 v+
GND( 7 8[_INC AFC OUTPUTS OSCILLATOR
FEEDBACK 8 QD N.C.
BOTTOM VIEW
HEP C6071P CASE TO-116 HEP C6072P CASE TO-116 HEP C6073P CASE 675
CHROMA AMPLIFIER DUAL DOUBLY BALANCED CHROMA 2-WATT AUDIO AMPLIFIER
DEMODULATOR
PREAMP 1
S %
ACC INPUT (1 14 ACC INPUT G-Y (1 18[7 Ve OUTPUTC]1(~y  14[] PREAMP INPUT
O o output 1 O PREAMP 130] GND
CHROMA INPUT ]2 13[1] SOKOR KILLER ouresy 02 BB Vee 52
LUMINANCE R-Y BANDWIDTH [[|3 12 3 NC
NC[]3 12[] BYPASS Ay gds 1200 OL
GND (8 11{] BYPASS outan g4 11[JNC NC|O O|NC
NC (s 10[] CHROMA GAIN D-C REF. (|5 10[] CHROMA DC
CONTROL 5 |h’1<PrE‘JCT; INPUT POWER AMP (g o[ QUTPUT
1st STAGE CHROMA LANKI 6 R-Y CHROMA
s GE out E\ 6 o] OUTPUT INPUT O op] INPUT R Er A:;; al 8 gg:‘;PENSAT'ON
2ND STAGE IN []7 8] + Vec GND[]7 g IBr‘i;STHROMA S
HEP C6074P CASE 647 HEP C6075P CASE TO-116 HEP C6076P CASE TO-116

VIDEO IF AMP & A.G.C.

U
O] 1O 14{])1.F. AGC FILTER
I.F. INPUT e
E 2 13 3 dro
DELAY VOLTAGE
GND(]3 12[JR.F. AGC OUTPUT
GND[|4 1MJv+
KEYER PULSE []5 VIDEO & REF.
ULSEC 10L)p o INPUTS
VIDEO & REF. 6 [AGC STORAGE
D.C. INPUTS CAPACITOR
LF. ouTPUT (7 8{JI.F. OUTPUT
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HEP C6077P CASE TO-116 HEP C6078R CASE 614 HEP C6079P CASE 626
COLOR PROCESSING CIRCUIT POWER BOOSTER VIDEO DETECTOR
N 3.58 MH
BY-PASS (11~ 14[]0scC. out A U
e celmE 13[7"Z" REF. IN INPUT o BYPASS AFT BUFFER O O 8] GND
Blas (3 12[J“X" REF. IN v+/ \[llﬁncu;f %JRRENT NED {C 7[J LF. INPUT
( )
APC REF.[|4 11[JGND POS. CURRENT \(3) e CIRCUIT |\ 3 6] v+
o LIMIT ADJ. : PRIMARY AUXILIARY
ACC REF. []5 10[]"X" ouT bos OUTPUT © (@/NEG. CURRENT | VIDEO OUTPUT e 11 VibEO OUTPUT
+Vec []6 9[]"Z" OuT : POS. CURRENT SENSE
CHROMA-INPUT |7 8[] BY-PASS \?/ SENSE
CASE IS
BOTTOM VIEW GROUND
HEP C6080P CASE TO-116 HEP C6082P CASE 647 HEP C6083P CASE 647

LOW-NOISE STEREO PREAMPLIFIER

IF AMPLIFIER WITH
QUADRATURE DETECTOR

FM & TV SOUND IF, DETECTOR, &
ELECTRONIC ATTENUATOR

Vee (1 14[7] AMP. GND d
) 1 14 ] AUDIO INPUT
e
ZEZISX 0 2O 130 VOLTAGE REG. AUDIO OUTPUTd 0 14 ) DE-EMPHASIS IF INPUT { O 13 _L:] ot
FEEDBACK BEEDBACK T e PERENCE 2 130V =l ! C%EF.'S )
E G .
ciallr  12Hon wgo A o aof §° 12 oureur
ROLL-OFF CH-1[]4 11 :] (R:'C_')}_lé-OFF IFINPUT (] 4 11[] TEST POINT [: 4 1 t] NC
OUTPUT CH. 1[5 10[7] OUTPUT CH. 2 DECOUPLING [J5 L) aer sionaL Vee (5 10 ] AF BUFFER
INPUT e g
INPUT RETURN
RETURN CH. 1 (]® o0 ch 2 ano (7 s[INC vOL. CONT (|6 9[JIF OUTPUT
NeWT g7 8[J INPUT CH. 2 DE-DEMPHASIS [ 7 8 QBE;CE’R
OUTPUT
HEP C6087P CASE 647 HEP C6089 CASE 1A1 HEP C6090 CASE 1A2

STEREO PREAMPLIFIER

NC 10\/ 141 ] Ve
CH1INPUT[ ]2 13[] NC
CH 1 FEED BACK [] 3 12[ ] CH2INPUT
CH1TONE[ |4 1 t] CH 2 FEED BACK
CH 1BY PASS []5 10 ] CH2 TONE
CH10UTPUT (|6 9[J CH28Y PasS
GaNo []7 8[JcH 2 0ouTPUT

CHROMA DEMODULATOR

B-Y REF. IN

BOTTOM VIEW

DUAL 2-WATT AUDIO AMPLIFIER

%
BlAsC1O 147 Ve
OUTPUT CH 1[]2 13[] OUTPUT CH 2
GND GND
INPUT CH 1[]6 9 JINPUT CH 2
FEEDBACK CH 17 8( ]FEEDBACK CH 2
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FM IF AMP., LIMITER, DETECTOR,
AND AUDIO PREAMP

| F BY-PASS AUDIO PRE-AMP

DUAL OPERATIONAL AMPLIFIER

HEP C6096P CASE 70-116 HEP C6099P CASE 626 HEP C6100P CASE TO-116
T.V. AUTOMATIC FREQUENCY
IF AMPLIFIER
FM STEREO DEMODULATOR MPLIF CONTROL
U -/
1
o 10 SR Qo npew
INPUT []2 13 N ] Oz 13[J N.C.
LOOP FILTER -Vo O 8[] +Vo DISCRIMINATOR Os 12[] IF-INPUT
AMPL. OUTPUT [3 12(] Vee, 02 5 anp coiL HIGH
i outeor (4 11[] MODULATOR «“ g npne.
INPUT COMPENSATION []3 6/ ] (+) INPUT
RIGHT CHAN. 5 10[] 19 KHz OUTPUT . o el 1[I NC.
OUTPUT () INPUT [JJa 5[] INPUT NC M6 ] BY-PASS
Lamp (16 93\ switcw °4 ° )
anp (07 o] f FILTER NC. 7 8(] AFC-OUT
HEP C6101P CASE 647 HEP C6102P CASE 626 HEP C6103P CASE 626

OPERATIONAL AMPLIFIER

VOLTAGE REGULATOR

NC O 14[J NC
NC (]2 13[ ] COMPENSATION
s D
WEING e mp
NON-INVERTING (s 10[] REG. OUTPUT
REF. VOLTAGE [|6 o[V,
Vee (17 8[J NC

POSITIVE VOLTAGE REGULATOR

©

1.3 2

I

1. INPUT
2. QUTPUT
3. GROUND

INPUT INPUT FREQ. ~ g output FREQ.
IF INPUT (]2 NC. OuTPUT 1 (1 O 8] v+ COMPARISON Q - COMPARISON
: INVERTING =
GND 3 12 00T A INPUT 1 () (2 7[J ouTPUT 2 Pt 0?2 TV
NON-INVERTING
ZENER REG [?: a 1 nNc l INPUT 1 (+) []3 607 INPUT 2 () |NPUTE3 6/ ] OUTPUT
Vv 5 10 LOW
QUADRATURE Vv a4 5[ ] OUTPUT
e e o3 vigH f NETWORK v- 4 5[] INPUT 2 (+) g B CAG
AUDIOE AUDIO BUFFER
BUFFER OUTPUT
INPUT
HEP C6104L CASE TO-116 HEP C6105P CASE 199 (A) HEP C6107P CASE 626

OPERATIONAL AMPLIFIER

I —
BALANCE [1 O 8{ ] COMPENSATION
INVERTING }
INPUT 2 70 Vee
NON-INVERTING (3 TPUT
INPUT 6[] ouTPy
Vee []4 5{] BALANCE
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HEP C6110P = 5.0V
HEP C6111P = 6.0V
HEP C6112P = 8.0V
HEP C6113P = 12V
HEP C6114P = 15V
HEP C6115P = 18V
HEP C6116P = 24V

©

2

1 3- ~
1. INPUT

2. OUTPUT
3. GROUND

CASE 199 (A)

POSITIVE
VOLTAGE
REGULATOR

HEP C6117P = 2.0V
HEP C6118P = 5.0V
HEP C6119P = 5.2V
HEP C6120P = 6.0V
HEP C6121P = 8.0V
HEP C6122P = 12V
HEP C6123P = 15V
HEP C6124P = 18V
HEP C6125P = 24V

CASE 199 (B)

NEGATIVE
VOLTAGE
REGULATOR

1. GROUND
2. OUTPUT
3. INPUT
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