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This guide has been prepared by the Motorola HEP technical
staff to provide a cross-reference 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 specifications and the HEP device that best
met or exceeded the important mechanical and electrical
characteristics of the original was sclected as the re-
placement. Every care has been taken to meet or exceed
published parameters, but because of industry-wide
differences in quelity 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 offering 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 sate “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 tollowing 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 difter:
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 to
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
if 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 silicon 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-reference 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.
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If 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; if volt-
age reading is Negative,
transistor is PNP.

Polarity can also be
determined in following manner using an ohmeter. Note:
For this test, + and — of ohmeter probes must be known
and connected as indicated in following illustrations.
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2. Germanium or Silicon — Measure voltage from emitter
to base. If voltage is approximately 0.25 volt, transistor is
germanium. If voltage is approximately 0.6 volt, transistor
is silicon.

Also, an ohmeter can be used for this test in following
manner:
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Germanium — will give meter reading
Silicon — will 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 for each of three cate-
gories. This type of safety factor is necessary to protect
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 can be easily
connected in series with collector and actual current
requirements can be determined. Again, a safety factor of
at least three to four times measured current should be
used. This measurement must be made during maximum-
power conditions.

S. Gain Considerations — Due to complex scope of this
subject only one gain parameter will be considered. This
parameter is common-emitter small-signal dc current gain,
referred to as hFE, beta, or B- From standpoint of

common applications, following general rules should be
used as guideline. High gain devices (hFE from 300 up)
will find usage in preamps, RF stages, and converters.
Medium gain devices (hFE from 100 to 300) will find
usage in RF and IF stages, oscillators, mixers, drivers, etc.
Low gain devices (hFE up to 100) will find usage in
output stages, AGC, drivers, video amplifiers, etc.

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:

PNP

— Low Vv =V
+
Small current thru

emitter-base
junction

Large current thru
emitter-collector
junction

{Note that only difference is reversed
battery polarity and opposite direction
current flow)

circuit
resistances that may need to be altered in order to achieve
optimum circuit operation.

Following two diagrams indicate typical

Different Case Styles — Frequently there is quite a
difference between case style of original part and recom-
mended replacement. However, in most instances, this
problem can be solved in following manner:

TO-5, TO-39, and similar case

styles can be easily replaced

with HEP devices that use g:: ;Z)
case 152 by merely reforming Case 152
leads to correct pattern.

TO-3, TO-41, TO-66, and

similar case styles can be (TS e
easily replaced with HEP J/ *\:::;;/’ T0-41
devices that use case 77, case (;E_;::':'?’é TO-66
90, or case 152 by reforming ! etc.

leads and using only one of

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




Silicon Rectifiers — Make certain that polarity is correct
and that voltage and current ratings of replacement device(s)
are not exceeded. Additional current can be handled by using
two diodes in parzllel, 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
_ 1 '.,, + | ' =
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 either 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 from equation R
= E/I where E is dc voltage to be dropped and I is total dc
current through circuit.

Zener Diodes — Optimum zener operation will result
when specified 17T 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 2.3 final zener voltage, plus or minus device
tolerances). Zener diode polarity can be determined in same
manner as Silicon Rectifiers (above).

Silicon Dual Diodes — Excellent performance and
customer satisfaction can be obtained by replacing weak or
defective seleniuin or diode vacuum tubes with silicon
devices. Leads mzy be formed to proper shape and plugged
directly into origiqal 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 rzplacement standpoint, would include Peak
Reverse Voltage (VRM), Forward Current (If), and Gate
Trigger Current (sensitivity) (IGT). VRM and If must exceed
normal operating conditions. If replacement device does not
trigger under narmal 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 follows: Note — for this
test, + and — of ohmeter probes must be known and
connected as indicated:
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Nomenclature

SCR = Silicon Controlled Rectifier
A = Anode
C = Cathode
G = Gate
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Nomenclature

MT1 = Main Terminal 1 (formerly
referred to as Anode 1}
MT2 = Main Terminal 2 (formerly
referred to as Anode 2)
G = Gate






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
1 TO-18 Ge RF Transistor—PNP—100MHz 150mW 247 TO-3 Si High Power Transistor—NPN—70V 10A
2 TO-5(A) Ge RF Transistor—PNP—750MHz 300mW 150W (Comp. to 248)
3 TO-72(C}) Ge RF Transistor—PNP—250MHz 100mW 248 TO-3 Si High Power Transistor—PNP—70V 10A
50 TO-18 Si RF Transistor—NPN—250MHz 400mW 150W (Comp. to 247}
51 TO-5(A) Si RF Transistor—PNP—150MHz 600mW 250 TO5(A) Ge General Purpose Transistor—PNP—
52 TO-18 Si RF Transistor—PNP—200MHz 400mW Med. Gain 200mW
53 TO-5(A) Si RF Transistor—NPN-200MHz 600mW 251 TO-5(A) Ge General Purpose Transistor—PNP—
54 TO-92(A) Si RF Transistor—NPN—30MHz 310mW Hi Gain—200mwW
55 TO-92(A) | Si RF Transistor—NPN—200MHz 310mW 252 TO-5(A) Ge General Purpose Transistor—PNP—
56 T0O-92(B} Si UHF Oscitlator—NPN—750MHz 310mW Low Leakage—200mW
57 TO-92(A) Si RF Transistor—PNP—200MHz 310mwW 253 TO-5{A)** | Ge General Purpose Transistor—PNP—
75 TO-39 Si RF Power Transistor—NPN—250MHz 3W Med. Gain—225mW
76 T0O-39 Si RF Power Transistor—PNP—250MHz 3W 254 TO-5(A}** | Ge General Purpose Transistor—PNP—
101 DO-7 Zener Diode—10V 400mwW Med. Gain—225mW
102 DO-41 Zener Diode—3.6V 1W 300 Case 86({A) | Thyristor {SCR)}—50V 5Amp
103 DO-41 Zener Diode—6.2V 1W 302 Case 86(A) | Thyristor {SCR}—200V 5 Amp
104 DO-41 Zener Diode—9.1V 1W 304 Case 92 Thyristor (SCR}—50V 15Amp
105 DO41 Zener Diode—12V 1W 305 Case 92 Thyristor (SCR) Reverse Polarity—50V
134 TO-18A Ge Diode {1N34 A Substitute) 15Amp
135 TO-18A Ge Diode {1 N60 Substitute} 306 Case 92 Thyristor (SCR)—200V 15 Amp
151 DO-5 Si Power Rectifier—Stud—50P1V 156Amp 307 Case 92 Thyristor {SCR) Reverse Polarity —200V
153 DO5 Si Power Rectifier—Stud—200PIV 15Amp 15Amp
154 DO-41 Si Rectifier—Axial Lead—50PIV 1Amp 310 TO-92(J) Si Unijunction Transistor—300mW
156 DO-41 Si Rectifier— Axial Lead—200PIV 1Amp 311 TO-92A(B) | Si Bitateral Trigger Diode
157 DO41 Si Rectifier—Axial Lead—400PI1V 1Amp 312 Case 171(A) Si Photo Transistor
158 DO41 Si Rectifier—Axial Lead—600PIV 1 Amp 320 T0-92(G) Thyristor (SCR}—30V 800mA
159 DO-41 Si Rectifier—Axiat Lead—800PIV 1Amp 340 Case 86(B) | Triac—200V 8A
160 D041 Si Rectifier—Axial Lead—1000P1V 1 Amp 553 Case 71 IC—ECL—Half Adder
161 Case 60 Si “Top Hat”’ Rectifier—50PIV 3Amp 554 Case 71 |IC—ECL—Bias Driver
162 Case 60 Si “Top Hat'’ Rectifier—200PI1V 3Amp 556 Case 71 IC—ECL-3 Input Gate
165 TO-92(C) Si Dual Diode—Common Cathode 558 Case 71 IC—ECL—J-K Flip-Flop
166 T0-92(D} Si Dual Diode—Common Anode 570 TO-116 IC—RTL—Quad 2-Input Gate
170 DO41 Si Rectifier—Axial Lead—1000PIV 2. 5Amp 571 TO-116 IC—RTL—Dual Buffer
175 Case 108 Full Wave Bridge Rectifier—50PIV 1Amp 572 TO-116 {C—RTL—Dual J-K Flip-Fiop
176 Case 108 Full Wave Bridge Rectifier—200PIV 1Amp 573 TO-116 IC—RTL—Hex Inverter
177 Case 108 Full Wave Bridge Rectifier—400PIV 1Amp 580 TO-99 IC—RTL—Dual 2-Input Gate
178 Case 108 Full Wave Bridge Rectifier—600PIV 1Amp 581 TO-99 IC—RTL—Duatl 4-Input Gate
200 TO-3 Ge Power Transistor—PNP—-TO-3—3Amp 582 TO-99 IC—RTL—Dual Buffer
90Watt 583 T0-99 IC—RTL—J-K Fiip-Flop
230 TO-3 Ge Power Transistor—PNP—TO-3—5Amp 584 TO-99 IC—RTL—Dual 2-Input Gate (Med. Power)
90Watt 590 Case 71 IC—Linear—High Frequency Amplifier
231 TO-36 Ge Power Transistor—PNP—TO-36—15Amp 591 Case 71A IC—Linear—Wide Band Ampilifier/
150Watt Discriminator
232 TO-3 Ge Power Transistor—PNP-TO-3—7A 90W 592 Case 71 IC—Linear—Stereo Preamplifier
233 TO-36 Ge Power Transistor—PNP—TO-36—15Amp 593 Case 71 IC—Linear—1 Watt Audio Power Amplifier
170Watt 594 TO-116 |IC—Linear—FM Stereo Demodulator
234 TO-3 Ge High Voltage Pwr Transistor—PNP— 595 TO-116 IC—Linear—FM Stereo Demodulator
200V 5A 56W 600 DO-21 Silicon Press-Fit Rectifier {Cathode to Case)
235 TO-3 Ge High Voltage Pwr Transistor—PNP— 601 DO-21 Silicon Press-Fit Rectifier {Anode to Case)
320V 10A 56W 602 DO-41 4.7 Volt Zener Diode 1 Watt
236 TO41 Ge High Current Pwr Transistor—PNP— 603 DO-41 5.6 Volt Zener Diode 1 Watt
110V 25A 106W 604 DO-41 11.0 Volt Zener Diode 1 Watt
237 TO-36 Ge High Current Pwr Transistor—PNP—-75V 605 DO-41 13.0 Voit Zener Diode 1 Watt
30A 170W 606 D041 14.0 Volt Zener Diode 1 Watt
238 TO-5(A}* Ge General Purpose Power Transistor— 607 D041 15.0 Volt Zener Diode 1 Watt
PNP—60V 3A 608 DO41 27.0 Volt Zener Diode 1 Watt
239 TO-S5(A)* Ge General Purpose Power Transistor— 609 DO-41 33.0 Volt Zener Diode 1 Watt
PNP—100V 3A 610 DO-41 56.0 Volt Zener Diode 1 Watt
240 TO-66 Si Power Transistor—NPN—300V 500mA 611 D041 62.0 Volt Zener Diode 1 Watt
10W 612 DO-41 82.0 Volt Zener Diode 1 Watt
241 TO-66 Si High Power Transistor—NPN—160V 5A 613 D041 110 Volt Zener Diode 1 Watt
40W 620 Case 85 Thyristor (SCR}—400V 8Amp
242 TO-5(A}* Si Med Power Transistor—PNP—60V 3A 6W 621 Case 87L Thyristor (SCR}—400V 8Amp
{Comp. to 243) 622 Case 90(A} | Thyristor (SCR)—400V 8 Amp
243 TOS(A)* Si Med Power Transistor—NPN—60V 3A 6W 623 TO-3 Ge General Purpose Audio Power
{Comp. to 242) Amplifier—PNP
244 Case 77(A) | Si High Voltage Pwr Transistor—NPN— 624 TO-3 Ge General Purpose Audio Power
300V 500mA 25W Amplifier—PNP
245 Case 77{A) | Si Med Power Transistor—NPN—60V 3A 625 TO-3 Ge General Purpose Audio Power
30W {(Comp. to 246) Amplifier—PNP
246 Case 77(A) | Si Med Power Transistor—PNP—60V 3A 626 TO-3 Ge General Purpose Audio Power
30W (Comp. to 245) Amplifier—PNP




HEP Semiconductor Description and Packaging Index

HEP CASE HEP CASE
NO. STYLE DESCRIPTION NO. STYLE DESCRIPTION

627 TO-3 Ge General Purpose Audio Power 733 TO-92(A) Si General Purpose Audio Amplifier—NPN
Amplifier—PNP 734 T0-92(B) Si General Purpose Audio Amplifier—NPN

628 TO-3 Ge General Purpose Audio Power 735 TO-92(A) Si General Purpose Audio Amplifier—NPN
Amplifier —PNP 736 TO-92(A) Si General Purpose Audio Amplifier—NPN

629 TO-5(A) Ge General Purpose Audio Amplifier—PNP 737 TO-92(A) Si General Purpose Audio Amplifier—NPN

630 TO-5(A) Ge General Purpose Audio Amplifier—PNP 738 TO-92(A) Si General Purpose Audio Amplifier—NPN

631 TO-5(A) Ge General Purpose Audio Amplifier—PNP 739 TO-92(A) Si 2N404 (Germanium) Replacement—PNP

632 TO-5(A) Ge General Purpose Audio Amplifier—PNP 740 TO-3 Si High Voltage High Power —NPN—

633 TO-5(A) Ge General Purpose Audio Amplifier—PNP (700 Volts 3.5 Amp)

634 TO-5(A) Ge General Purpose Audio Amplifier—PNP 801 TO-72(A) Field Effect Transistor—Audio—N Channel

635 TO-5(A) Ge General Purpose RF—PNP 802 TO-92(E) Field Effect Transistor—RF—N Channel

636 TO-18* Ge General Purpose RF—PNP 803 TO-72(D) Field Effect Transistor—Audio/

637 TO-72(C) Ge General Purpose RF—PNP RF—P Channel

638 TO-5(A)* Ge General Purpose Drift-Field—PNP C0900P | TO-116 IC—HTL—Dual 4-Input Line Driver

639 TO-18 Ge General Purpose Drift-Field—PNP C0901P | TO-116 IC—HTL—Dual J-K Flip-Flop

640 TO-18 Ge General Purpose Drift-Field—PNP Cc0902P | TO-116 IC—HTL—Dual 2-Input NAND Gate

641 T0-18 Ge General Purpose RF and Audio C0903P | TO-116 IC—HTL—Dual 4-Input Expander
Amplifier—NPN C0904P | TO-116 IC—HTL—Triple 3-Input NAND Gate

642 TO-66 Ge General Purpose Audio Power C0905P | TO-116 IC—HTL—Dual 4-input NAND Gate
Amplifier—PNP C0906P | TO-116 IC—HTL—Master-Slave R-S Flip-Flop

643 TO-66 Ge General Purpose Audio Power C0907P | TO-116 IC—HTL—Quad Latch
Amplifier—PNP C0908P | TO-116 IC—HTL—Hex Inverter

644 TO-3 Ge High Voltage Pwr Transistor—PNP— CO909P | TO-116 IC—HTL—Quad 2-Input NAND Gate
160V 10A 85W C0910P | TO-116 IC—HTL—Triple Level Translator

700 Case 77(A) | Si General Purpose Audio Power C0911P | TO-116 IC—HTL—Dual Monostable Multivibrator
Amplifier—PNP C0912P | TO-116 IC—HTL—Dual 2-Wide 2-tnput AND-OR-

701 Case 77(A) | Si General Purpose Audio Power INVERT Gate
Amplifier—NPN C1030P | TO-116 IC—DTL—Dual 4-input NAND Gate

702 TO-66 Si General Purpose Audio Power C1032P | TO-116 IC—DTL—Dual 4-Input Buffer
Amplifier—PNP C1033P | TO-116 IC—DTL—Dual 4-Input Expander

703 TO-66 Si General Purpose Audio Power C1035P | TO-116 IC—DTL—Hex Inverter {no pullup resistors)
Amplifier—NPN C1036P | TO-116 IC—DTL—Hex Inverter (with pullup

704 TO-3 Si General Purpose Audio Power resistors)
Amplifier—NPN Cc1038P | TO-116 |IC—DTL—Decade Counter

705 TO-3 Si General Purpose Audio Power C1039P | TO-116 IC—DTL—Divide-By-Sixteen Counter
Amplifier—PNP C1044P | TO-116 IC—DTL—Dual 4-Input NAND Power Gate

706 TO-39 Si General Purpose Audio Power C1045P | TO-116 IC—DTL—Clocked Flip-Flop
Amplifier—NPN C1046P | TO-116 IC—DTL—Quad 2-input NAND Power Gate

707 TO-3 Si High Voltage High Power—NPN— C1052P | TO-116 IC—DTL~Dual J-K Flip-Flop
{400 Volts 10 Amp) C1053P | TO-116 IC—DTL—Dual J-K Flip-Flop

708 TO-18 Si Low Power RF Amplifier—PNP C1057P | TO-116 IC—DTL—Quad 2-input NAND Buffer

709 TO-72(C) Si UHF Oscillator, Mixer, RF Amplifier— C1058P | TO-116 IC—DTL—Quad 2-Input NAND Power Gate
NPN C1062P | TO-116 IC—DTL—Triple 3-Input NAND Gate

710 TO-5(A)* Si Low Frequency RF and Audio Amplifier C2001P | TO-116 IC—RTL—Quad 2-Input Expander
— PNP C2002P | TO-116 IC—RTL—Dual Buffer

712 TO-5(A)* Si Low Frequency Oscillator, Mixer, RF C2500P | TO-116 IC—RTL—Dual 4-Input Expander
Amplifier—NPN C2501P | Case 612 IC—RTL—-BCD-to-Decimal Decoder

713 TO-5{A}* | Si Low Frequency Osciliator, Mixer, C2502P | TO-116 IC—RTL—Quad 2-Input NOR Gate
RF Amplifier—NPN C2503P | TO-116 IC—RTL—Multifunction Device {1 J-K

714 Case 152 Si High Voltage Audio Amplifier—NPN Flip-Flop, 1 tnverter, 2 Buffers)

715 TO-92(A) | Si General Purpose Low Frequency RF and C3000P | TO-116 IC—TTL—Quad 2-Input NAND Gate
Audio Amp—PNP C3001P | TO-116 IC—TTL—Quad 2-Input NAND Gate

716 TO-92(A) Si General Purpose Medium Current {direct output)
Amplifier and Switch—PNP C3002P | TO-116 IC—TTL—Quad 2-Input NOR Gate

717 TO-92(A) Si Low Noise Audio Amplifier—PNP C3004P | TO-116 IC—TTL—Hex Inverter

718 TO92(A) Si VHF/UHF Oscillator, Mixer, RF C3010P | TO-116 IC=TTL—Triple 3-Input NAND Gate
Amplifier—NPN C3020P | TO-116 IC—TTL—Dual 4-Input NAND Gate

719 TO-92(A) Si VHF/UHF Oscillator, Mixer, RF C3030P | TO-116 IC—=TTL—8-Input NAND Gate
Amplifier—NPN C3040P | TO-116 IC—TTL—Dual 4-Input NAND Buffer

720 TO-92(A) Si VHF/UHF Oscillator, Mixer, RF C3041P | Case 612 IC—=TTL—-BCD-to-Decimal Decoder and
Amplifier—NPN High-Level Driver

721 TO-92(A) Si General Purpose Audio Amplifier—-NPN C3050P | TO-116 IC—TTL-—-Dual 2-Wide 2-input AND-OR-

722 TO-92(A) Si General Purpose Audio Amplifier —-NPN INVERT Gate

723 TO-92(A) Si General Purpose Audio Amplifier—NPN C3073P | TO-116 IC—TTL—Dual J-K Flip-Flop

724 TO92(A) Si General Purpose Audio Amplifier—NPN C3075P | Case 612 IC—=TTL—Quad Latch

725 TO-92(A) Si General Purpose Audio Amplifier—NPN C3400P | TO-116 IC—ECL—85-MHz J-K Flip-Flop

726 TO-92(A) Si General Purpose Audio Amplifier—NPN C3401P | TO-116 IC—ECL—120-MHz J-K Flip-Ftop

727 TO-92(A) Si General Purpose Audio Amplifier—NPN C3800P | TO-116 IC—TTL—-Decade Counter

728 TO-92(A) Si General Purpose Audio Amplifier—NPN C3801P | TO-116 IC—TTL—Divide-By-Twelve Counter

729 TO-92(A) Si General Purpose Audio Amplifier—NPN C3802P | Case 612 |IC—TTL—Seven-Segment Character

730 TO-92(A) Si General Purpose Audio Amplifier—NPN Generator

731 TO-92(A) Si General Purpose Audio Amplifier—NPN C3803P | TO-116 IC—TTL—Retriggerable Monostable

732 TO-92(A) Si General Purpose Audio Amplifier—-NPN Multivibrator




HEP Semiconductor Description and Packaging Index

HEP CASE HEP CASE
NO. STYLE DESCRIPTION NO. STYLE DESCRIPTION
C3805P | TO-116 IC—TTL—Dual Voltage-Controlled F0021 TO-92(E) Field Effect Transistor—VHF/UHF—
Multivibrator N-Channel
C3806P | TO-116 IC—TTL—Phase-Frequency Detector F1035 | TO-92(F) Field Effect Transistor—RF—P-Channel
C6001 Case 643A | IC—Linear—FM IF Amplifier (Replacement F2004 | TO-72(B) MOS FET—Dual Gate—VHF—N-Channel
for uA703 or CA3053) F2005 | TO-72(A) MOS FET—VHF/UHF—N-Channel
C6002 | Case 644A | IC—Linear—Low-Noise Audio Preamplifier F2007 | Case 206 MOS FET—Dual Gate—N-Channel
C6003 | Case 206A | IC—Linear—%-Watt Audio Amplifier G6001 T0-3 Ge High Current Pwr Transistor—PNP—90V
C6004 | Case 644A | IC—Linear—1-Watt Audio Amplifier 25A 85W
and Preamp G6002 | TO-36 Ge High Current Pwr Transistor—PNP—40V
C6007 | Case 206A | IC—Linear—Single Toggle Flip-Fiop 65A 170W
C6008 | Case 643A | IC—Linear—1-Watt Audio Amplifier PO001 Case 82 Si Phototransistor—NPN
and Preamp P0O002 Case 173 Si Phototransistor
C6009 | Case 643A | IC—Linear—Electronic Remote-Control P1001 TO-92(L) Si Darlington Amplifier Phototransistor—
Attenuator NPN
C6010 | Case 206A | IC—Linear—Wide-Band Amplifier P2000 Case 171(B)| Light-Emitting Diode
C6011 Case 643A | IC—Digital—Dual-Toggie Flip-Flop P2001 Case 234-02| Light-Emitting Diode
C6012 | Case 643A | IC—Linear—Voltage Regulator P2002 | Case 171(B)| InFrared-Emitting Diode
C6013 | Case 206A | IC—Linear—Class A Audio Driver P2003 Case 171(B)| Light-Emitting Diode
Cc6014 Case 206 A |C—Linear—Voltage Regulator P2004 Case 234-02| Light-Emitting Diode (Diffused Lens)
C6015 | Case 643A | IC—Digital—Dual-Toggle Flip-Flop RO050 | DO41 Silicon Rectifier, Axial Lead, 50PIV 1Amp
with Reset RO0051 DO-41 Siticon Rectifier, Axial Lead, 100PIV
C6016 | Case 644A | IC—Linear—Class B Audio Driver 1Amp
C6017 | Case 644A | IC—Linear—Differential/Cascode Amplifier R0O052 | DO41 Silicon Rectifier, Axial Lead, 200PiV
C6018 | Case 206 A | IC—Linear—Audio Driver 1Amp
C6049G | Case 602A | IC—Linear—Voltage Regulator {Positive) RO053 | DO41 Silicon Rectifier, Axial Lead, 400PIV
C6049R | Case 614 1IC—Linear—Voltage Reguiator (Positive) 1Amp
C6050G | Case 602A | IC—Linear—Balanced Modulator/ R0054 | DO41 Silicon Rectifier, Axial Lead, 600PIV
Demodulator 1Amp
C6051L | TO-116 IC—Linear—Dual Operational Ampilifier RO055 | DO41 Silicon Rectifier, Axial Lead, 800P|V
C6052P | Case 626 1C—Linear—Operational Amplifier 1Amp
C6053G| TO-99 IC—Linear—Operational Amplifier RO056 | DO41 Silicon Rectifier, Axial Lead, 1000PIV
C6053L | TO-116 IC—Linear—Operational Amplifier 1Amp
C6054G | Case 602A | IC—Linear—Voltage Regulator (Negative} RO080 | Case 70 Si Press-Fit Rectifier—50P1V 3A
C6054R | Case 614 |C—Linear—Voltage Regulator (Negative) RO081 Case 70 Si Press-Fit Rectifier—100PIV 3A
C6055L | TO-116 |C—-Linear—Stereo Preamplifier RO082 | Case 70 Si Press-Fit Rectifier—200P1V 3A
C6056P | TO-116 IC—Linear—FM Multiplex Stereo RO084 | Case 70 Si Press-Fit Rectifier—400P1V 3A
Demodutator RO086 | Case 70 Si Press-Fit Rectifier—600PIV 3A
C6057P | TO-116 |C—Linear—Dual Balanced Chroma RO090 | Case 60 Si ““Top Hat'’ Rectifier—50P1V 3A
Demodulator R0O091 Case 60 Si “Top Hat’’ Rectifier—100PIV 3A
C6059P | Case 626 IC—Linear—IF and AGC Amplifier R0O092 | Case 60 Si “Top Hat'’ Rectifier—200PtV 3A
C6060P | TO-116 IC—-Linear—TV FM Limiting Amplifier, R0O094 | Case 60 Si “Top Hat’’ Rectifier—400PIV 3A
Detector, Preamp, and Driver R0O096 | Case 60 Si “Top Hat” Rectifier—600PI1V 3A
C6061P | TO-116 |C—Linear—High-Gain FM/IF Amplifier R0O097 | Case 60 Si “Top Hat’’ Rectifier—800PIV 3A
C6062P | TO-116 IC—Linear— FM/IF Amplifier with RO098 | Case 60 Si “Top Hat” Rectifier—1000PIV 3A
Quadrature Detector RO100 | Case 194 Si ““Axial Lead’’ Rectifier—50PIV 6A
C6063P | TO-116 IC—Linear—FM/IF Amplifier, Limiter, RO101 Case 194 Si “Axial Lead’’ Rectifier—100PIV 6A
Detector, Driver, Electronic Attenuator RO102 | Case 194 Si ““Axial Lead’’ Rectifier—200P1V 6A
C6064P | Case 627 IC—Linear—Class A Audio Driver RO104 | Case 194 Si “Axial Lead'’ Rectifier—400P1V 6A
C6065P | Case 647 IC—Linear—FM Multiplex Stereo RO106 | Case 194 Si “Axial Lead’’ Rectifier—600P1V 6A
Demodulator R0O130 | DO4(A)T Si Stud Mount Rectifier—50PI1V 12A
C6066P | TO-116 IC—Linear—Chroma Demodulator RO131 | DO4(A)t | Si Stud Mount Rectifier—100PIV 12A
C6067G| TO-100 IC—Linear—Dual Doubly Balanced Chroma R0132 | DO4{A}T Si Stud Mount Rectifier—200PIV 12A
Demodulator RO134 | DO4(A)t | Si Stud Mount Rectifier—400PIV 12A
C6069G | Case 686 IC—Linear— AFT/Amplifier/Detector/Driver RO136 | DO4(A}t Si Stud Mount Rectifier—600PtV 12A
C6070P | Case 648 IC—Linear—Subcarrier Regenerator R0137 | DO4{A)t Si Stud Mount Rectifier—800PIV 12A
C6071P | TO-116 IC—Linear—Chroma Ampilifier R0138 | DO4{A)t Si Stud Mount Rectifier—1000P1V 12A
C6072P | TO-116 |IC—Linear—Balanced Chroma Demodulator R0O160 | DO-5t Si Stud Mount Rectifier—50PIV 15A
C6073P | Case 656 IC—Linear—2-Watt Audio Amplifier RO161 DO-5t Si Stud Mount Rectifier—100PIV 15A
C6074P | Case 647 IC—Linear—FM Multiplex Stereo R0162 | DO-5t Si Stud Mount Rectifier—200PIV 15A
Demodulator R0O164 | DO-5t Si Stud Mount Rectifier—400PI1V 15A
C6075P | TO-116 IC—Linear—TV Color Processing Circuit R0O166 DO-5% Si Stud Mount Rectifier—600P1V 15A
C6076P | TO-116 IC—Linear—Video IF Amplifier and AGC R0220 | DO-21¢t Si Press-Fit Rectifier—50P1V 25A
C6077P | TO-116 IC—Linear—TV Color Processing Circuit R0222 | DO-21% Si Press-Fit Rectifier—200PIV 25A
C6078R | Case 614 {C—Linear—Power Booster R0250 | DO-5t Si Stud Mount Rectifier—50PIV 35A
C6079P | Case 626 1C—Linear—Video Detector R0251 DO-5t Si Stud Mount Rectifier—100PIV 35A
C6080P | TO-116 IC—Linear—Low-Noise Stereo Preamplifier R0253 | DO-5% Si Stud Mount Rectifier—200PIV 35A
C6081P | TO-116 IC—Linear—TV Color Processing Circuit R0254 | DO-5t Si Stud Mount Rectifier—300PIV 35A
C6082P | Case 647 IC—Linear—IF Amptifier and Quadrature RO255 | DO-5t Si Stud Mount Rectifier—400PIV 35A
Detector R0256 | DO-5t Si Stud Mount Rectifier—500P1V 35A
C6083P | Case 647 IC—Linear—|F Amp/Limiter/FM Detector/ R0257 | DO-5t Si Stud Mount Rectifier—600PIV 35A
Driver/Attenuator R0O600 | DO41 Si Fast Recovery Rectifier, 50PIV 1Amp
C6085P | Case 612 IC—Linear—TV Color Signal Processor R0602 | DO41 Si Fast Recovery Rectifier, 200PIV 1Amp
Cc6087P | TO-116 IC—Linear—Low-Noise Stereo Preamplifier R0604 | DO41 Si Fast Recovery Rectifier, 400PIV 1 Amp
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HEP CASE HEP CASE
NO. STYLE DESCRIPTION NO. STYLE DESCRIPTION
R0O700 | TO92A Si UHF Diode (Hot-Carrier) R1752 | Case86(B) | Triac—400V 10A
R0841 Case 216 Full-Wave Bridge Rectifier, 50Vol!t 1. 8Amp R1781 Case 175(B}| Triac—50V 25A
R0842 | Case 216 Fuli-Wave Bridge Rectifier, 100Volt R1782 | Case 175(B)| Triac—100V 25A
1.8Amp R1783 | Case 175(B)| Triac—200V 25A
R0843 | Case 216 Full-Wave Bridge Rectifier, 200Volt R1785 | Case 175(B)| Triac—400V 25A
1.8Amp R2001 TO-92(H) Si Bidirectional Switch—8V 2A
R0845 | Case 216 Full-Wave Bridge Rectifier, 400Volt R2021 | TO-92(K) Si Unidirectional Switch—8V 2A
1.8Amp R2500 | TO-92A(A) | Si Voltage-Variable Capacitance Diode—
R0846 | Case 216 Full-Wave Bridge Rectifier, 600Volt 6.1 to 7.5 pf
1.8Amp R2501 TO-92A(A} | Si Voltage-Variable Capacitance Diode—
R0875 | Case 179-01| Fuil-Wave Bridge Rectifier, 50Volt 9.0 to 11.0 pf
12Amp R2502 | TO-92A(A) | Si Voltage-Variable Capacitance Diode—
R0876 | Case 179-01| Fuli-Wave Bridge Rectifier, 100Volt 13.5 to 16.5 pf
12Amp R2503 | TO-92A(A) | Si Voltage-Variable Capacitance Diode—
R0877 | Case 179-01| Full-Wave Bridge Rectifier, 200Volt 29.7 to 36.3 pf
12Amp R2504 | TO92A(A) | Si Voltage-Variable Capacitance Diode—
R0878 | Case 179-01! Fuli-Wave Bridge Rectifier, 400Volt 50.4 to 61.6 pf
12Amp R2505 | TO-92A(A) | Si Voltage-Variable Capacitance Diode—
R0879 | Case 179-01| Fuil-Wave Bridge Rectifier, 600Volt 90.0 to 110.0 pf
12Amp R9001 | TO-92(C) Si Dual Diode—Common Cathode
R0O880 | Case 179-02| Full-Wave Bridge Rectifier, 50Volt R9002 | TO-92(D) Si Dual Diode—Common Anode
27 Amp R9003 | TO92(M) | Si Dual Diode—Series Connected
R0881 | Case 179-02| Full-Wave Bridge Rectifier, 100Volt S0001 TO92(A) Si General Purpose High Voltage
27 Amp Transistor—NPN—140V 600mA
R0882 | Case 179-02| Full-Wave Bridge Rectifier, 200Volt S0002 TO-92(A) Si General Purpose Oscillator, Mixer,
27Amp Amplifier—NPN
R0883 | Case 179-02| Full-Wave Bridge Rectifier, 400Voit S0003 | TO-92(A) Si General Purpose Oscillator, Mixer,
27 Amp Amplifier—NPN
R0884 | Case 179-02| Full-Wave Bridge Rectifier, 600Voit S0004 | TO-92(A) Si High Frequency RF Amptifier, Mixer,
27 Amp Oscillator—NPN
R1001 | TO-92(G) Thyristor (SCR)—30V 800mA S0005 | TO-92(A) Si General Purpose High Voitage
R1002 | TO-92({G) Thyristor (SCR)—60V 800mA Amplifier—NPN
R1003 | TO-92(G) Thyristor (SCR)—100V 800mA S0006 TO-92(A) Si General Purpose Oscillator, Mixer,
R1004 | TO-92(G) Thyristor (SCR)—150V 800mA Amplifier—-PNP
R1005 | TO-92(G) Thyristor (SCR}—200V 800mA S0007 | TO-92(A) Si General Purpose Medium Voltage
R1101 | TO5(B) Thyristor (SCR)—50Voit 1.6Amp Amplifier—NPN
R1102 | TO-56(B) Thyristor (SCR}—100Volt 1.6Amp S3001 TO-39 Si RF Power Transistor—NPN—65V 1A
R1103 | TO-5(B) Thyristor (SCR}—200Volt 1.6Amp 5W P out @ 500MHz
R1215 | Case 77(B) | Sensitive-Gate Thyristor (SCR)—30Volt S§3002 | TO-39 Si Medium Power Transistor—NPN—80V 5A
4Amp 6W 30MHz
R1216 | Case 77(B} | Sensitive-Gate Thyristor (SCR)—60V olt S3003 TO-39 Si Medium Power Transistor—PNP—80V S5A
4Amp 6W 30MHz
R1217 | Case 77(B) | Sensitive-Gate Thyristor (SCR)—100Voit S$3005 Case 144B | Si RF Power Transistor—NPN—36V 1A
4Amp 2W P out @ 175MHz
R1218 | Case 77(B) | Sensitive-Gate Thyristor (SCR)—200Volt §3006 | Case 144B | Si RF Power Transistor—NPN—36V 3A
4AmMp 10W P out @ 175MHz
R1220 | Case 90(A) | Thyristor (SCR)—50V 8A S§3007 | Case 145A | Si RF Power Transistor—NPN—36V 5A
R1221 | Case 90(A) | Thyristor {SCR)—200V 8A 25W P out @ 175MHz
R1222 | Case 90(A} | Thyristor (SCR)—400V 8A S3008 TO-39 Si RF Power Transistor—NPN—55V 400m A
R1223 | Case 90(A} | Thyristor (SCR}—600V 8A 1.5W P out @ 400MHz
R1241 | Case 86(A) | Thyristor (SCR)—50V 8A S3009 | Case 145A | Si RF Power Transistor—NPN—36V 6A
R1242 | Case 86(A) | Thyristor (SCR)—100V 8A 40W P out @ 175MHz
R1243 | Case 86(A) | Thyristor (SCR)—200V 8A S3010 | TO-39 Si Medium Power Transistor—NPN—70V 4A
R1244 | Case 86(A) | Thyristor (SCR)--300V 8 A 10W—-30MHz
R1245 | Case 86(A) | Thyristor (SCR}—400V 8A S3011 TO-39 Si Medium Power Transistor—NPN—70V 1A
R1246 | Case 86(A) | Thyristor (SCR)}—500V 8A TW—100MHz
R1247 | Case 86(A) | Thyristor {SCR)—600V 8A $3020 | Case 152 Si Medium Power Transistor—NPN—60V 1A
R1300 | Case 175(A)| Thyristor (SCR)—25V 16A 5W—-150MHz
R1301 Case 175(A)| Thyristor {SCR)—50V 16A $3021 Case 152 Si High Voltage Transistor—NPN—250V 1A
R1302 | Case 175{A)| Thyristor (SCR)—100V 16A SW—100MHz hpg 120 typ
R1304 | Case 175(A)| Thyristor {SCR)—200V 16A S§3022 | Case 152 Si High Voitage Transistor—NPN—250V 1A
R1306 | Case 175(A)| Thyristor (SCR)—-300V 16A SW—100MHz hpg 225 typ
R1307 | Case 175(A)| Thyristor {SCR)—400V 16A S$3023 | Case 1562 Si General Purpose Amplifier—NPN—35V
R1471 Case 175(A)| Thyristor (SCR)—50V 35A 1.5A8W-50MHz hpg 110 typ
R1472 | Case 175(A)| Thyristor (SCR)—100V 35A $3024 Case 152 Si General Purpose Amplifier—NPN—-35V
R1473 | Case 175(A)| Thyristor (SCR)—200V 35A 1.5A 8W—50MHz hpg 200 typ
R1475 | Case 176(A)| Thyristor (SCR)—400V 35A $3025 | Case 152 Si General Purpose Amplifier—NPN—35V
R1721 Case 90(B) | Triac—50V 8A 1.5A 8W—-50MHz hgg 320 typ
R1722 | Case 90(B) | Triac—100V 8A $3026 Case 152 Si General Purpose Amplifier—NPN—-35V
R1723 | Case 90(B) | Triac—200V 8A 1.5A 8W—50MHz hg 550 typ
R1725 | Case 90(B) | Triac—400V 8A $3027 Case 1562 Si General Purpose Amplifier—PNP—35V
R1750 | Case 86(B) | Triac—-50V 10A 1.5A 8W—-50MHz hgge 110 typ
R1751 | Case 86(B) | Triac—200V 10A
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HEP CASE HEP CASE
NO. STYLE DESCRIPTION NO. STYLE DESCRIPTION
S$3028 Case 152 Si General Purpose Amplifier—PNP—35V 20403 DO41 3.9 Volt Zener Diode 1 Watt
1.5A 8W—-50MHz hpg 200 typ 20405 D041 4.7 Volt Zener Diode 1 Watt
S$3029 Case 152 Si Generat Purpose Amplifier—PNP—35V 20406 DO41 5.1 Volt Zener Diode 1 Watt
1.5A 8W—50MHz hpg 320 typ 20407 | DO41 5.6 Voit Zener Diode 1 Watt
S$3030 Case 152 Si General Purpose Amplifier—PNP—35V 20408 DO-41 6.2 Volt Zener Diode 1 Watt
1.5A 8W—-50MHz hpg 550 typ 20409 D041 6.8 Voit Zener Diode 1 Watt
$3031 Case 152 Si General Purpose Amplifier—PNP—80V 20410 DO41 7.5 Volt Zener Diode 1 Watt
1A5W—125MHz 20411 D041 8.2 Voit Zener Diode 1 Watt
S5000 | Case 77{A;| Si General Purpose Power Amplifier—NPN—| 20412 | DO41 9.1 Volt Zener Diode 1 Watt
80V 4A 40W 20413 | DO41 10 Volt Zener Diode 1 Watt
S5001 Case 90(C) | Si General Purpose Power Amplifier—NPN— 20414 | DO41 11 Volt Zener Diode 1 Watt
70V 10A 90W 20415 DO 41 12 Volt Zener Diode 1 Watt
$5002 Case 90(C; | Si General Purpose Power Amplifier—PNP— 20416 | DO41 13 Volt Zener Diode 1 Watt
70V 10A 90W 20417 D041 14 Volt Zener Diode 1 Watt
S5003 Case 77(A)| Si General Purpose Power Amplifier —-NPN—| 20418 D041 15 Volt Zener Diode 1 Watt
60V 4A 40W Z0419 D041 16 Volt Zener Diode 1 Watt
S5004 Case 90(C! | Si General Purpose Power Amplifier —NPN— 20420 | DO41 18 VoIt Zener Diode 1 Watt
gov 7A 90W 20421 DO41 20 Volt Zener Diode 1 Watt
$5005 Case 90{C) | Si General Purpose Power Amplifier—PNP— 20422 DO41 22 Volt Zener Diode 1 Watt
govVv 7A 90W 20423 | DO41 24 Volt Zener Diode 1 Watt
$5006 Case 77(A)| Si General Purpose Power Amplifier—PNP— 20424 DO-41 27 Volt Zener Diode 1 Watt
80V 4A 40W 20426 DO41 33 Volt Zener Diode 1 Watt
S$5007 Case 77(A)| Si General Purpose Power Amplifier —PNP— 20428 D041 39 Volt Zener Diode 1 Watt
60V 4A 40W 20430 DO41 47 Volt Zener Diode 1 Watt
S5008 | Case 90{C) | Si General Purpose Power Amplifier—PNP— 20432 | DO41 56 Volt Zener Diode 1 Watt
40V 5A 65Wh g 70 typ 20433 D041 62 Volt Zener Diode 1 Watt
S5009 | Case 90(C) | Si General Purpose Power Amplifier —PNP— 20436 | DO41 82 Volt Zener Diode 1 Watt
40V 5A 65W hgg 120 typ 20438 DO41 100 Volt Zener Diode 1 Watt
$5010 Case 90(C) | Si General Purpose Power Amplifier—PNP— 20439 DO-41 110 Volt Zener Diode 1 Watt
40V 5A 65W hgg 200 typ 20440 | DO41 120 Volt Zener Diode 1 Watt
$7000 TO-3 Si High Power Transistor—NPN—100V 30A 20442 D041 150 Volt Zener Diode 1 Watt
200w 20444 D041 180 Volt Zener Diode 1 Watt
S$7001 TO-3 Si High Power Transistor—PNP—100V 30A 20445 D041 200 Volt Zener Diode 1 Watt
200W 22500 | Case 17 3.3 Volt Zener Diode 5 Watt
S9001 TO-92(G) Programmable Unijunction Transistor 22502 | Case 17 3.9 Volt Zener Diode 5 Watt
(unijunction characteristics such as 22504 | Case 17 4.7 Volt Zener Diode 5 Watt
Rgg. n. v, and I can be altered (pro- Z2506 | Case 17 5.6 Volt Zener Diode 5 Watt
grammed) by merely changing the gate Z2508 | Case 17 6.2 Volt Zener Diode 5 Watt
bias and supply resistors) 22510 | Case 17 7.5 Volt Zener Diode 5 Watt
S9100 | TO-92(A; | Si Darlington Amplifier—NPN Z2513 | Case 17 9.1 Volt Zener Diode 5 Watt
S9101 Case 77(A)| Si Darlington Amplifier—NPN—60V 4A Z2514 Case 17 10 Voit Zener Diode 5 Watt
40w Z2516 | Case 17 12 Volt Zener Diode 5 Watt
S9102 | Case 90(C) | Si Darlington Amplifier-NPN—60V 5A 22519 | Case 17 16 Volt Zener Diode 5 Watt
70W Z2522 | Case 17 18 Voit Zener Diode 5 Watt
$9120 | TO-92(A) | SiDarlington Amplifier—PNP 22525 | Case 17 22 Volt Zener Diode 5 Watt
S9121 Case 77{A){ Si Darlington Amplifier—PNP—60V 4A 40W 22528 | Case 17 27 Volt Zener Diode 5 Watt
S9122 | Case 90(C)| Si Darlington Amplifier—PNP—-60V 5A 70W 22531 Case 17 33 Volit Zener Diode 5 Watt
S9140 TO-3 Si Darlington Amplifier—NPN—-60V 5A 22537 | Case 17 56 Volt Zener Diode 5 Watt
90w Z2542 | Case 17 82 Volt Zener Diode 5 Watt
S9141 TO-3 Si Darlington Amplifier—PNP—-60V 5A 90W 22545 | Case 17 100 Volt Zener Diode 5 Watt
20206 | TO-92A(A) 3.3 Voit Zener Diode 500mW 72547 | Case 17 120 Volit Zener Diode 5 Watt
20208 | TO-92A{A)f 3.9 Volt Zener Diode 500mW Z3500 | DO4(A) 3.9 Volt Zener Diode 10 Watt
20210 | TO-92A(A)| 4.7 Volt Zener Diode 500mW 23502 | DO4{A) 4.7 Volt Zener Diode 10 Watt
20211 | TO-92A(A)| 5.1 Volt Zener Diode 500mW 73504 | DO4(A) 5.6 Volt Zener Diode 10 Watt
20212 | TO-92A(A) 5.6 Volt Zener Diode 500mW 23505 | DO-4(A) 6.2 Volt Zener Diode 10 Watt
20214 | TO-92AtA) 6.2 Volt Zener Diode 500mW 23507 | DO-4(A} 7.5 Volit Zener Diode 10 Watt
20215 | TO-92AtA)| 6.8 Volt Zener Diode 500mW 23511 | DO-4(B) 9.1 Volt Zener Diode 10 Watt
20217 | TO-92AtA)| 8.2 Volt Zener Diode 500mwW Z3512 | DO-4(B) 10 Volt Zener Diode 10 Watt
20219 | TO-92A{A)l 9.1 Volt Zener Diode 500mW 23514 | DO-4(B} 12 Volt Zener Diode 10 Watt
20220 | TO-92A(A)| 10 Voit Zener Diode 500mW 23516 | DO-4(B) 15 Volt Zener Diode 10 Watt
20222 | TO-92AtA) 12 Volt Zener Diode 500mW 23518 | DO-4(B} 18 Volt Zener Diode 10 Watt
20225 | TO-92A(A)| 15 Volt Zener Diode 500mW 23520 | DO-4(B) 22 Volt Zener Diode 10 Watt
20228 | TO-92A{A) 18 Volt Zener Diode 500mW 23522 | DO-4(B) 27 Voit Zener Diode 10 Watt
20230 | TO-92A!A)| 20 Volt Zener Diode 500mW 23524 | DO4(B) 33 Volt Zener Diode 10 Watt
20231 | TO-92A{A)| 22 Volt Zener Diode 500mW 23530 | DO4(B) 56 Volt Zener Diode 10 Watt
20234 | TO-92A{A) 27 Volt Zener Diode 500mW 23534 | DO-4(B) 82 Volt Zener Diode 10 Watt
20401 | DO41 3.3 Volit Zener Diode 1 Watt Z3536 | DO-4(B) 100 Volt Zener Diode 10 Watt
20402 | DO41 3.6 Volt Zener Diode 1 Watt |

*Collector connected to case
**Base connected to case

tReverse Polarity {Anode to Case) is available — Add Suffix R (i.e., R0130 has Cathode connected to case —
RO130R has Anode connected to case)
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All dimensions are in inches, all basing is bottom view, unless noted otherwise.
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HEP Semiconductor Catalog

SILICON TRANSISTORS

LOW POWER
MINIMUM RATINGS AND CHARACTERISTICS (Ta = 25°C)
Collector- | Collector- |Emitter- |Collector Total Operating Typical Typical Typical
HEP Base Emitter Base | Current Device Junction Cut-Off Current | Collector Cutoff
Type Voitage | Voltage |Voltage Ic Dissipation | Temperature |Frequency Gain Current @ Vg
No. | Polarity | BVcgo | BVcEO |BVEBO | (mAdc) (mW) (°C max) ft (MHz) | hEg (8) IcBO Case
50 NPN 25 15 4.0 300 400 175 250 85 100 nA, 20V TO-18
51 PNP 30 25 4.0 600 600 175 150 80 1 uA, 20V TO-5
52 PNP 30 30 4.0 200 400 175 200 95 200 nA, 30V TO-18
53 NPN 35 30 4.0 600 600 175 200 85 50 nA, 30V TO-5
54 NPN 30 20 5.0 200 310 135 30 350 200 nA, 20V | TO-92(A)
55 NPN 30 25 5.0 200 310 135 200 350 100 nA, 20V [ TO-92(A)
56 NPN 30 20 25 100 310 135 750 70 200 nA, 20V T0O-92(B)
57 PNP 25 25 5.0 200 310 135 200 350 100 nA, 20V | TO-92(A)
709 NPN 30 15 3.0 50 300 175 600 120 1uA, 15V TO-72(C)
715 PNP 50 40 4.0 200 310 135 200 120 500 nA, 10V | TO-92(A)
716 PNP 40 40 5.0 600 310 135 300 110 500 nA, 10V | TO-92(A)
1717 PNP 25 25 4.0 100 310 135 120 350 100 nA, 15V |TO-92(A)
718 NPN 30 20 4.0 100 310 135 600 80 40 nA, 15V TO-92(A)
719 NPN 30 30 4.0 100 310 135 700 130 500 nA, 15V TO-92(A)
720 NPN 30 % 3.0 100 310 135 800 40 100 nA, 30V TO-92(A)
721 NPN 30 | 30 50 | 500 310 135 260 350 100 nA, 20V {TO-92(A)
722 NPN 25 25 4.0 100 310 135 200 60 100 nA, 15V | TO-92(A)
723 NPN 25 25 4.0 100 310 135 200 90 100 nA, 15V | TO-92(A)
724 NPN 25 25 4.0 100 310 135 200 160 100 nA, 15V | TO-92(A})
725 NPN 25 25 4.0 100 310 135 200 250 100 nA, 15V TO-92(A)
726 NPN 25 25 4.0 100 310 135 200 350 100 nA, 15V TO-92(A)
727 NPN 25 20 4.0 100 310 135 200 50 500 nA, 5V TO-92(A)
. 728 NPN 45 40 4.0 100 310 135 200 180 50 nA, 20V TO-92(A)
729 NPN 45 45 4.0 100 310 135 200 100 500 nA, 30V |TO-92(A)
730 NPN 30 25 45 50 310 135 175 600 100 nA, 15V [TO-92(A)
731 NPN 20 20 4.0 25 310 135 30 130 500 nA, 5V TO-92(A)
732 NPN 20 20 4.0 25 310 135 200 45 500 nA, 5V TO-92(A)
733 NPN 30 20 4.0 100 310 135 100 95 500 nA, 5V TO-92(A)
734 NPN 40 20 4.0 25 310 135 200 75 500 nA, 5V TO-92(B)
735 NPN 45 40 6.0 600 310 135 150 300 100 nA, 20V |TO-92(A)
736 NPN 55 50 6.0 600 310 135 150 140 100 nA, 20V |TO-92(A)
737 NPN 30 25 6.0 100 310 135 100 600 100 uA, 5V TO-92(A)
738 NPN 45 40 7.0 100 310 135 100 250 50 nA, 10V TO-92(A)
739* PNP 40 35 25 150 310 135 4.0 250 100 nA, 10V TO-92(A)
S0002 NPN 25 25 5.0 500 360 135 80 160 100 nA, 25V [TO-92(A)
S0003 NPN 25 25 5.0 500 360 135 80 380 100 nA, 25V [TO-92(A)
S0004 NPN 50 30 5.0 600 310 135 400 75 100 nA, 30V [TO-92(A)
S0006 PNP 30 30 3.0 50 310 135 100 450 100 nA, 10V [TO-92(A)
S0007 NPN 70 70 4.0 50 310 135 200 125 100 nA, 30V [TO-92(A)
*Silicon replacement for 2N404.
RF POWER
75 ®| NPN 40 20 35 400 Pout1W 175 250 15 min 1 uA, 25V TO-39
76 ®| PNP E)_ 20 3.5 400 Pout1W 175 250 15 min 1 uA, 25V TO-39
S3001 NPN 65 40 40 1A Pout5W 175 500 10 min 1 mA, 65V TO-39
S3005 NPN 36 30 CES 4.0 1A Pout2 W 200 175 10 min 1 mA, 15V 1448
S3006 | NPN | 36 | 30CES | 4.0 3A |Pout10W| 200 175 10 min 1 mA, 15V 1448
S3007 NPN 36 30 CES 4.0 5A P OUSS W 200 175 10 min 1 mA, 15V 145A
. S$3008 NPN 55 30 CES 4.0 400 |Poutl1b5W 200 400 10 min 1 uA, 25V TO-39
S3009 NPN 36 36 CES 4.0 6A Pout 40 W 200 200 5 min 2 mA, 15V 145A
S3011@ | NPN 70 50 5.0 1A 7w 200 100 min 100 200 nA, 35V TO-39

@@ These devices may be used as complementary pairs.
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HEP Semiconductor Catalog
SILICON TRANSISTORS (Continued)

MEDIUM POWER

MINIMUM RATINGS AND CHARACTERISTICS (Ta = 25°C)
Typicat
Collector-| Collector- | Emitter- | Collector Total Operating Cut-Off Typical Typical
HEP Base Emitter Base | Current Device Junction |Frequency| Current |Collector Cutoff
Type Voltage | Voltage |Voltage Ic Dissipation | Temperature t Gain Current @ Vg
No. |[Polarity| BVcgo | BVceo |BVEBO | (mAdc) (°C max) (MHz) hgg (8) Iceo Case
242 O©| pnp 60 40 7.0 3A 6w 200 8.0 60 500 A, 40V TO-5
243 @| NPN 60 40 6.0 3A 6wW 200 8.0 60 500 u A, 40V TOS
245 @| NPN 60 40 5.0 3A 30W 150 80 60 500 uA, 40V 77(A)
246 @| pnp 60 40 50 3A 330w 150 8.0 60 500 uA, 40V 77(A)
700 9| pnP 40 40 5.0 4 A 40 W 150 8.0 70 100 uA, 25V 77(A)
701 @ NPN 40 40 50 4 A 40 W 150 8.0 100 100 A, 40V 77(A)
702 ®| pnp 80 80 50 4 A 25 W 150 8.0 80 100 uA, 60V TO-66
703 ®| NPN 80 80 50 4 A 25 W 150 6.0 85 100 uA, 60V TO-66
705 PNP 40 40 5.0 5A 875W 200 4.0 250 1mA, 40V TO-3
708 PNP 60 60 5.0 600 1.8W 175 275 85 3 nA, 30V TO-18
710 PNP 95 80 45 100 3w 200 200 25 5nA, 15V TO-5
S$30028 | NPN 80 80 5.0 5A 6w o 200 30 80 100 uA, 80V TO-39
$3003®| PNP 80 80 5.0 5A 6W 200 30 80 100 uA, 80V TO-39
S3010 NPN 70 60 5.0 4 A 10w 175 30 70 100 uA, 70V TO-39
§3020 NPN 60 60 4.0 1A 5W 135 150 120 100 nA, 40V 152
$3023®| NPN 35 35 4.0 15A 8w 135 50 110 100 nA, 30V 152
$3024Q@| NPN 35 35 4.0 15A 8w 135 50 200 100 nA, 30V 152
S3025®| NPN 35 35 4.0 15A 8w 135 50 320 100 nA, 30V 152
$3026@| NPN 35 35 4.0 15A 8w 135 50 550 100 nA, 30V 152
§3027® | PNP 35 35 4.0 15A 8w 135 50 110 100 nA, 30V 152
$30282| PpNP 35 35 4.0 15A 8w 135 50 200 100 nA, 30V 152
$3029® | Pnp 35 35 4.0 15A 8w 135 50 320 100 nA, 30V 152
S3030 ® PNP 35 35 4.0 15A 8w 135 50 550 100 nA, 30V 152
S3031 PNP 80 80 4.0 1A 5wW 135 125 140 100 nA, 60V 152
@ @ @ @@ @@ @ These devices may be used as complementary pairs.
HIGH POWER
247 @] NPN 70 50 7.0 10 A 150 W 200 6.0 60 1.5 mA, 40V TO-3
248 @| pNP 70 50 7.0 10 A 150 W 200 6.0 60 2mA, 40V TO-3
704 NPN 100 60 7.0 15 A 115 W 200 1.0 90 500 nA, 100V TO-3
$5000@| NPN 80 80 5.0 4 A 40 W 150 20 60 100 nA, 80V 77(A)
$5001 ©| NPN 70 60 5.0 10 A 90w 150 20 50 1 mA, 70V 90(C}
$5002@| PNP 70 60 50 10 A 90 W 150 2.0 50 1 mA, 70v 90(C}
$5003@| NPN 60 60 4.0 4A aow | 150 20 60 100nA, 60V | 77(A)
S5004 NPN 90- 90 4.0 10 A 90w 150 20 70 100 uA, 90V 90(C)
S5005 PNP 90 90 4.0 10 A 90 W 150 20 70 100 uA, 90V 90(C)
S5006 @ PNP 80 80 5.0 4 A 40 W 150 20 60 100 uA, 80V 77(A)
$5007 ®| pPNP 60 60 50 4 A 40 W 150 20 60 100 uA, 60V 77(A)
S5008 PNP 40 40 4.0 5A 65 W 150 20 70 100 uA, 40V 90(C)
S5009 ~——PNP 40 40 4.0 5A 65 W 150 2.0 120 100 uA, 40V 90(C)
S5010 PNP 40 40 4.0 5A 65 W 150 B 20 200 100 uA, 40V 90(C)
[s7000 | nPN 100 100 40 | 30A | 200w 200 20 75 1 mA, 100V TO-3
§7001 | PNP 100 100 | 40 | 30A | 200w 200 20 75 1mA, 100V TO3

@ @@@ These devices may be used as complementary pairs.
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SILICON TRANSISTORS (Continued)
HIGH VOLTAGE

MINIMUM RATINGS AND CHARACTERISTICS (Ta = 25°C)
Typical
Collector- | Collector- | Emitter- | Collector Total Operating Cut-Off Typical Typical
HEP Base Emitter Base Current Device Junction Frequency | Current |Collector Cutoff
Type Voltage | Voltage |Voltage Ic Dissipation | Temperature ft Gain Current @ Vo
No. |Polarity | BVcgo | BVcEo |BVEBO | (mAdc) (°C max) (MHz) hEeg (8) IcBO Case
240 NPN 300 300 6.0 500 mow 150 10 115 100 A, 300V TO-66
241 NPN 160 120 6.0 5A 40W 150 20 60 500 1A, 160V TO-66
244 NPN 300 300 3.0 500 25 W 150 15 80 100 uA, 300V 77(A)
706 NPN 350 325 6.0 100 4 W 175 10 25 1uA, 150V TO-39
707 NPN 400 325 5.0 10 A 125 W 300 25 65 1 mA, 400V TO-3
712 NPN 180 200 5.0 50 1w 175 150 35 5uA, 100V TOS5
713 NPN 100 100 5.0 200 1w 175 150 35 1uA, 50V TO5
714 NPN 150 150 50 1A 1w 175 100 120 100 nA, 125V 152
740 NPN 700 700 5.0 35 A 100 W 300 25 10 min 250 nA, 400V TO-3
S0001 NPN 140 120 5.0 600 310 135 60 200 1 uA, 75V TO-92(A)
S0005 NPN 180 160 6.0 600 310 135 200 180 50 nA, 120V | TO-G2(A)
S3021 NPN 250 250 8.0 1A 5W 135 100 120 200 nA, 200V 152
S3022 NPN 250 250 8.0 1A 5W 135 100 225 200 nA, 200V 152
DARLINGTON AMPLIFIERS
$9100®| NPN 30 30 10 300 500 mW 135 200 20,000 min| 100 nA, 30V | TO-92(A)
$91019 | NPN 60 60 50 4 A 40w 125 2.0 750 min 200 nA, 60V 77(A)
$9102Q@| NPN 60 60 5.0 5A 70W 150 3.0 750 min 200 nA, 60V 90(C)
S9120®| PNP 30 30 8.0 300 500 mW 135 175 50,000 min| 100 nA, 30V | TO-92(A)
$91219| PNP 60 60 5.0 4 A 40w 125 20 750 min 200 nA, 60V 77{A)
$9122@| pNP 60 60 5.0 5A 70w 150 3.0 750 min 200 nA, 60V 90(C)
$9140@| NPN 60 60 5.0 5A 90w 200 2.0 1,000 min | 200 nA, 60V TO-3
S9141 @ PNP 60 60 5.0 5A 0w 200 2.0 1,000 min | 200 nA, 60V TO-3
@@ @@ These devices may be used as complementary pairs.
GERMANIUM TRANSISTORS
LOW POWER
MINIMUM RATINGS AND CHARACTERISTICS (T = 25°C)
| Operating
Collector- | Collector- | Emitter- | Collector Total Junction Typical Typical Typical
HEP Base Emitter Base | Current Device Temperature| Cut-Off Current | Collector Cutoff
Type | Voltage | Voltage | Voltage Ic Dissipation Ty Frequency Gain Current @ Vo
No. |Polarity, BVCgo | BVcES |BVEBO| (mAdc) (mwW) (°C max) ft hFE(B) Iceo Case
PNP 12 12 20 100 150 100 100 MHz 50 5 uA, 6V TO-18*
2 PNP 22 22 0.65 100 300 100 750 MHz 75 12 uA, 10V TO-5(A)*
3 PNP 20 20 05 50 100 100 250 MHz 85 15 uA, 10V T0O-72(C)
250 PNP 20 20 25 200 200 85 1.5 MHz 65 15 uA, 20V TO-5(A)
251 PNP 20 20 20 200 200 85 2.5 MHz 150 15 uA, 20V TO-5(A)
252 PNP 20 20 20 200 200 85 1.5 MHz 65 15 uA, 20V TO5(A)
253 PNP 20 20 25 400 225 100 2 MHz 40 16 uA, 20V |TO-B(A)**
254 PNP 20 20 25 400 225 100 2 MHz 70 16 uA, 20V | TOB(A)**
629 PNP 55 40 30 400 200 100 1 MHz 50 10 uA, 20V TO-5(A)
630 PNP 55 40 30 400 200 100 1 MHz 110 10 uA, 20V TO-5(A)
631 PNP 40 25 25 200 200 100 1.5 MHz 45 15 uA, 25V TO-5(A)
632 PNP 40 25 25 200 200 100 2 MHz 80 15 uA, 25V TO-5(A)
633 PNP 40 25 25 200 200 100 2.5 MHz 160 15 uA, 25V TO-5(A)
634 PNP 40 25 25 200 200 100 3 MHz 350 15 uA, 25V TO-5(A)
635 PNP 30 25 25 100 150 100 100 MHz 85 5uA,5vV TO5(A)
637 PNP 20 15 0.3 10 150 100 800 MHz 120 5 uA, 10V TO-72(C)
641 NPN 25 15 10 300 150 85 150 MHz 70 6 uA, 25V TO-18
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GERMANIUM TRANSISTORS (Continued)
DRIFT-FIELD

MINIMUM RATINGS AND CHARACTERISTICS (Tp = 25°C)
Operating
Coliector- | Collector- | Emitter- [Collector Total Junction Typical Typical Typical
HEP Base Emitter Base Current Device Temperature| Cut-Off Current | Colector Cutoff
Type Voltage | Voltage | Voltage ic Dissipation Ty Frequency Gain Current @ Vg
No. |Polarity | BVcgo | BVcEs |BVEBO | (mAdc) (mw) (" C max) fy hge(B) icBo Case
636 PNP 35 35 30 100 150 100 600 MHz 120 500 nA, 10V T0-18
638 PNP 30 20 [ 05 | s0 | 60 | 85  |100 MHz 60 10 uA, 20V | TO5(A)
630 | PNP | 18 18 | 05 50 | 55 100 20 MHz | 40-120 12uA, 25V TO-18
640 PNP 18 18 05 50 55 100 | 20MHz | 80-200 12 A, 25V T0-18
MEDIUM POWER
200 PNP 30 [30(CER}| 10 3A oW 110 600 kHz 40 6 mA, 30V T0-3
230 PNP 30 [30(CERI| 10 5A | 90w 110 | 600 kHz 60 3mA, 30V T0-3
232 PNP 70 70 10 7A gow 110 600 kHz 60 80 uA, 2V T0-3
238 PNP 60 40 20 3A 20W 110 200 kHz 120 125 A, 30V |TO5(A)"
239 PNP 100 60 20 3A 20W 110 200 kHz 120 125 A, 30V |TO5(A)"
623 PNP 60 35 20 7A 77TW 110 600 kHz 70 1mA,35V | 703 |
624 PNP 60 35 20 7A 77W 110 600 kHz | 120 1mA,35V | 703
625 PNP 100 75 50 10A 0 W 100 5 kHz 40 20mA, 90V | 703 |
626 PNP 80 50 2.0 20 A 85 W 110 1MHz | 60 10mA,80V | TO-3
627 PNP 80 80 50 10A 85 W 110 700 kHz 40 20mA, 80V | TO-3
628 PNP 60 35 20 7A 77TW 110 | 600 kHz 45 1 mA, 35V 703
642 T PNP 30 25 20 3A 57W "%_ 110 350 kHz 95 1TmA, 30V | T066
643 PNP 30 25 20 3A 57 W 110 350 kHz 160 1 mA, 30V T0-66
HIGH POWER
231 PNP 30 [30(CER}| 10 15 A 150 W 110 500 kHz 40 6 mA, 30V T0-36
233 PNP 65 65 60 15 A 170 W 110 500 kHz 55 20 mA, 65V T0-36
237 | PNP 75 60 40 30A | 170W 110 270 kHz 80 900 uA,75V | T0O-36
G6001 PNP 9 | 80 | 15 25A | 8W | 110 850 kHz 70 | 200uA, 20V | TO-3
G6002 PNP 45  |45(CES) | 25 60 A 170W 110 2 kHz 100 4 mA, 45V T0-36
HIGH VOLTAGE
234 PNP 200 200 20 5A 56 W 110 1.0 MHz 60 400 A, 10V T0-3
235 PNP 320 320 20 10 A 56 W 110 1.0 MHz 60 400 uA, 10V | TO3
236 PNP 110 |80 (CEO) | 20 25 A 106 W 110 210 kHz 60 200 uA, 2V TO41
644 PNP 160 160 5.0 10A | 85W 110 50 kHz 40 | 3mA, 160V 703
SILICON UNIJUNCTION TRANSISTOR
MAXIMUM RATINGS AND CHARACTERISTICS (Ta = 25 C)
Interbase Emitter Minimum
Intrinsic Resistance Reverse Valley
RMS | Standoff Ratio RBBO RMS Operating Current Current
Emitter n Vegg=3V,Ig=0 Power Junction lep @ ly @
HEP Current (@ Vgg =10V (k$2) Interbase | Dissipation | Temperature | Vgg=30V, | Vgg =20V,
Type le Voltage Pp Ty Ig=0 Rpg2 = 10002
No. (mA) Min Max Min Max {Volts) (mW) (°c) PMA) ?mA) Case
310 50 0.70 | 0.85 4.0 9.1 35 300 —65 to +125 1.0 40 ’ T0-92(J)

PROGRAMMABLE UNIJUNCTION TRANSISTOR*

Forward Gate-Cathode Gate-Cathode
Anode Gate Forward Reverse Anode-Cathode Power
HEP Current Current Voltage Voltage Voltage Dissipation
Type IT Ig VGKF VGK VaK Pp
No. {mA) (mA) (Volts) (VoltS (Volts) (mW) Case
S9001 200 +20 40 5.0 40 375 T0O-92(G)

*Unijunction characteristics such as Rgg, 7, Iy, and |p can be altered (programmed} by merely changing the gate bias and supply resistors.
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SILICON FIELD EFFECT TRANSISTORS

N-CHANNEL J FET

HEP Semiconductor Catalog

MAXIMUM RATINGS AND CHARACTERISTICS (Ta = 25°C)
Drain- Gate-Source Gate Zero-Gate Total Operating
Source Breakdown Reverse Voltage Device Junction
HEP Trans- Voltage Voltage Current Drain Current Dissipation Temperature
Type Conductance Vps Current ViBR GSS Igss IDss Pp (TJ
No. {umhos) (Volts) (mAdc) Volts) {nAdc) {mAdc) {(mW) ('C) Case
801 3000 min 20 15 Ip 20 1.0 10t09.0® 200 125 TO-72(A)
802 2000 min 25 10 1g 25 1.0 20t020@ 200 125 TO-92(E)
F0021 3500 min 25 30 Ip 25 1.0 80t020 @ 310 150 TO-92(E)
P-CHANNELJ FET
803 1000 min 40 20 Ip 40 2.0 10t070@ 200 175 TO-72(D)
F1035 1000 min 40 20 Ip 40 10 05t014 @ 310 135 TO-92(F}
N-CHANNEL MOS FET
L F2005 I 2000 min 20 10 Ip 30 50 pA 20to 10 300 J 175 TO-72(A}
N-CHANNEL DUAL GATE MOS FET
F2004 6000 min 20 50 Ip 1.0 1.0 5.0 to 30 400 175 TO-72(B)
F2007 10,000 min 25 30 Ip 20 20 5.0 to 30 500 175 206
@ Pulse Test: Pulse width < 630 ms; duty cycle < 10%
SILICON CONTROLLED RECTIFIERS
THYRISTORS
MAXIMUM RATINGS AND CHARACTERISTICS (T = 100°C)
Forward
Current Forward Surge
Typical Pt\a;:cl;tfa;e RMS (all ""ON"’ Current | Holding
Peak Reverse | Gate Trigger 9 conduction| Voltage Operating (% cycle, | Current
HEP Voltage Current Fwd Rev angles) (Typ) | Temperature | 60 Hz) (Typ) | Hex Stud
Type VRM IGT VGFM| YGRM If VE Ty Isurge Hoi _Size
No. {Volts) (mA) {Volts) | (Volts) (Amp) (Volts) ("C) (Amp) {(mA) (inches) Case
300 50 30 10 [ 10 | 50 1.3 —40 to +100 80 10 7/16 86(A)
302 200 30 10 10 5.0 1.3 —40 to +100 80 10 7/16 86(A)
304 5C 50 10 10 15 1.3 —40 to +100 200 10 9/16 176{A)
3059 50 50 10 10 15 1.3 —40 to +100 200 10 9/16 175(A)
306 200 50 1 10 10 15 | 13 —40 to +100 200 10 9/16 175(A)
307@ 200 50 10 | 10 | 15 1.3 —40 to +100 200 10 9/16 175(A)
320 30 200 uA 5.0 5.0 0.8 20 —65 to +125 6.0 5.0 TO92(G)
620 400 20 10 10 80 1.3 —40 to +100 200 25 85
621 400 20 | 10 | 10 8.0 1.3 —40 to +100 200 25 87L
622 400 10 10 10 8.0 1.0 —40 to +100 80 10 90(A)
R1001 30 _200uA | 50 | 50 | 08 1.7 —65 to +125 6.0 50 TO-92(G)
R1002 60 200 uA 50 | 50 08 1.7 —65 to +125 6.0 50 TO92(G)
R1003 100 200 uA 5.0 5.0 08 1.7 —65 to +125 6.0 5.0 TO-92(G)
R1004 150 200 A 5.0 5.0 08 1.7 —65 to +125 6.0 5.0 TO-92(G)
R1005 200 200 A 5.0 5.0 08 1.7 —65 to +125 6.0 50 TO92(G)
R1101 50 20 10 10 1.6 1.1 —65 to +125 15 50 TO-5(B)
R1102 100 20 10 10 1.6 1.1 —65 to +125 15 5.0 TO-5(B)
1103 200 20 10 10 1.6 1.1 —65 to +125 15 5.0 TO-5(B)
R1215 30 300 A 6.0 6.0 4.0 1.5 —40 to +110 25 5.0 77(B)
R1216 60 300 LA 6.0 6.0 4.0 1.5 —40 to +110 25 5.0 77(B)
R1217 120 300 uA 6.0 60 4.0 15 —40 to +110 25 50 77(B)

@ Reverse Polarity
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SILICON CONTROLLED RECTIFIERS (Continued)
THYRISTORS (Continued)

MAXIMUM RATINGS AND CHARACTERISTICS (T = 100°C)
Forward
Typical P(\e/a(l’(l tf;;e :;lge(;ltl F’?SNI\Ja ":d ) Csul::gf\t Holding
Peak Reverse | Gate Trigger conduction | Voltage Operating (% cycle, | Current
HEP Voltage Current Fwd Rev angles) {Typ) | Temperature | 60 Hz) (Typ) | Hex Stud
Type VRM IGT VGFM | VGRM It VF Ty Isurge Hoi _Size
No. {Volts) (mA) {Volts) | (Volts) (Amp) {Volts) (°C) {Amp) {mA) {inches) Case
R1218 200 300 uA 6.0 6.0 4.0 15 —40 to +110 25 50 77(B)
R1220 50 10 10 10 8.0 1.0 —40 to +100 80 10 90(A)
R1221 200 10 10 10 80 1.0 —40 to +100 80 10 90(A)
R1222 400 10 10 10 8.0 1.0 —40 to +100 80 10 90(A)
R1223 600 10 10 10 8.0 1.0 —40 to +100 80 10 90(A)
R1241 50 20 10 10 8.0 1.3 —40 to +100 100 25 7116 86(A)
R1242 100 20 10 10 8.0 1.3 —40 to +100 100 25 716 86(A)
R1243 200 20 10 10 8.0 13 —40 to +100 100 25 7/16 86(A)
R1244 300 20 10 10 8.0 1.3 —40 to +100 100 25 7/16 86(A)
R1245 | 400 20 10 10 8.0 13 | —-40to+100 | 100 25 7116 86(A)
R1246 500 20 10 10 8.0 1.3 —40 to +100 100 25 7,16 86(A}
R1247 600 20 10 10 8.0 13 —40 to +100 100 25 7116 86(A)
R1300 25 10 10 10 16 1.2 —40 to +100 250 10 9/16 175(A)
R1301 50 10 10 10 16 1.2 —40 to +100 250 10 9/16 175(A)
R1302 100 10 10 10 16 12 —40 to +100 250 10 9/16 175(A)
R1304 200 10 10 10 16 12 —40 to +100 250 10 9/16 175(A}
R1306 300 10 10 10 16 1.2 —40 to +100 250 10 9/16 175(A)
R1307 400 10 10 10 16 1.2 —40 to +100 250 10 9/16 175(A)
R1471 50 10 10 10 35 1.2 —40 to +100 325 10 9/16 175(A)
R1472 100 10 10 10 35 1.2 —40 to +100 325 10 9/16 175(A)
R1473 200 10 10 10 35 1.2 —40 to +100 325 10 9/16 175(A)
R1475 400 10 10 10 35 1.2 —40 to +100 325 10 9/16 175(A)
TRIACS
340 Refer to R1751
R1721 50 30 20 20 8.0 15 —40 to +100 80 20 90(B)
R1722 100 | 30 2.0 20 8.0 15 —40 to +100 80 20 90(B}
R1723 200 30 20 20 8.0 15 —40 to +100 80 20 90(B)
R1725 400 30 2.0 20 8.0 1.5 —40 to +100 80 20 90(B)
R1750 50 e 30 20 20 10 15 —40 to +100 80 20 7/16 86(B)
R1751 200 30 2.0 20 10 15 —40 to +100 80 20 7/16 86(B}
R1752 400 30 2.0 2.0 10 15 —40 to +100 80 20 7/16 86(B}
R1781 50 20 3.0 3.0 25 1.3 —40 to +110 225 10 9/16 175(B)
R1782__ 100 20 30 3.0 25 1.3 —40 to +110 225 10 9/16 175(B)
R1783 200 20___» 3.0 3.0 25 1.3 —40 to +110 225 10 9/16 175(B)
R1785 400 20 3.0 3.0 25 1.3 —40 to +110 225 10 9/16 175(B)
SILICON ZENER DIODES
PLASTIC ELEMENTS (500 mW)
MAXIMUM RATINGS AND CHARACTERISTICS (Ta = 25°C)
HEP Nominal Zener Voltage Test Current Zener Impedance DC Zener Current
Type Vz@izT IzT Z21 @ 27 Izm Power Dissipation
No. (Volts} (mA) (Ohms) (mA) Pp Case
20206 ® 3.3 20 50 162 500 mW TO-92A(A)
20208 ® 39 20 40 128 500 mW TO-92A(A)
202100 4.7 20 19 106 500 mW TO-92A(A)
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SILICON ZENER DIODES (Continued)
PLASTIC ELEMENTS (500 mW) (Continued)

HEP Semiconductor Catalog

MAXIMUM RATINGS AND CHARACTERISTICS (Tp = 25°C)
HEP Nominal Zener Voltage Test Current Zener Impedance DC Zener Current
Type Vz@lzy Izt 2727 @ I27 Izm Power Dissipation
No. (Volts (mA) (Ohms) (mA) Pp Case
20211 ® 5.1 20 17 98 500 mW TO-92A(A)
202129 5.6 20 15 94 500 mW TO-92A(A)
20214 @ 6.2 20 14 80 500 mwW TO-92A(A)
20215 @ 68 20 17 73 500 mW TO-92A(A)
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 mwW TO-92A(A)
20225 @ 15 85 34 33 500 mW TO-92A(A)
20228 @ 18 70 48 27 500 mW TO-92A(A)
20230 @ 20 6.2 57 25 500 mwW TO-92A(A)
70231 @ 22 5.6 68 23 500 mwW TO-92A(A)
20234 @ 27 46 98 18 500 mW TO-92A(A)
@ +10% tolerance
1-WATT SURMETIC* ELEMENTS (£10%)
101 Refer to 20220
102 Refer to Z0402
103 Refer to 20408
104 Refer to 20412
105 Refer to 20415
602 Refer to Z0405
603 Refer to Z0407
604 Refer to 20414
605 Refer to 20416
606 Refer to Z0417
607 Refer to Z0418
608 Refer to Z0424
609 Refer to Z0426
610 Refer to 20432
611 Refer to 20433
612 Refer to 20436
613 Refer to 20439
Z0401 3.3 78 10 284 1w DO-41
20402 36 69 10 252 1w DO-41
20403 39 64 90 228 1w D041
20405 4.7 53 8.0 193 1w DO-41
20406 5.1 49 70 179 1W D041
20407 5.6 45 50 162 1W DO-41
| zo408 6.2 a1 20 146 W D041
0409 638 37 35 133 1W D041
20410 75 34 40 121 1W DO-41
20411 8.2 31 45 112 1W D041
20412 9.1 28 5.0 100 1w D041
20413 10 25 70 90 1w D041
20414 1 23 80 83 1w D041
20415 12 21 9.0 76 1w D041
20416 13 19 10 69 1w DO-41
20417 14 18 12 65 1w DO-41
20418 15 17 14 61 1w D041
20419 16 155 16 58 1w DO-41
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SILICON ZENER DIODES (Continued)
1-WATT SURMETIC* ELEMENTS (£10%) (Continued)

MAXIMUM RATINGS AND CHARACTERISTICS (Tp = 25°C)
HEP Nominal Zener Voltage Test Current Zener Impedance DC Zener Current
Type Vz@Ilzy Izt 2727 @ 27 Izm Power Dissipation
No. {Volts) (mA) {Ohms) {mA) Pp Case

20420 18 14 20 51 1TW DO41
20421 20 125 22 47 1w D041
20422 22 115 23 4§ 1w DO41
20423 24 105 25 40 1w DO41
20424 27 9.5 35 34 TwW DO-41
20426 33 75 45 27 1w D041
20428 39 6.5 60 22 A% DO41
20430 47 55 80 18 1w DO41
20432 56 45 110 16 1w DO41
20433 62 40 125 14 1w D041
20436 82 3.0 200 11 1w DO41
20438 100 25 350 9.0 1w D041
20439 110 23 450 7.2 1TW DO41
20440 120 20 550 7.0 1w D041
20442 150 1.7 1000 55 Tw DO41
20444 180 1.4 1200 48 1w D041
20445 200 1.2 1500 45 1w DO 41

*"Surmetic” is a Motorola trademarked term denoting all devices using special technique to achieve high reliability and greater power handiing
capability.

5-WATT AXIAL LEAD ELEMENTS (£10%)

22500 3.3 380 3.0 1440 5W 17
22502 3.9 320 20 1220 5W 17
22504 4.7 260 20 1010 5W 17
22506 5.6 220 1.0 865 5W 17
22508 6.2 200 1.0 765 5W 17
22510 75 175 1.5 630 5W 17
22513 9.1 150 2.0 520 5W 17
22514 10 125 20 475 5W 17
22516 12 100 25 395 5W 17
22519 15 75 25 315 5W 17
22522 18 65 25 264 5W 17
22525 22 50 35 216 5W 17
22528 27 50 5.0 176 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 90 475 5W 17
22547 120 10 170 39.5 5W 17

10-WATT STUD-MOUNT ELEMENTS (£20%)

23500 3.9 640 20 2380 mnow DO-4(A)
23502 4.7 530 1.2 1940 mnow DO-4(A)
23504 5.6 445 1.0 1620 m0ow DO4{A)
23505 6.2 405 1.1 1460 10w DO4(A)
23507 7.5 335 1.3 1210 0w DO4(A)
23511 9.1 275 2.0 960 mnow DO-4(B)
23512 10 250 30 860 mnow DO-4(B)
23514 12 210 3.0 720 10w DO-4(B)
23516 15 170 3.0 560 10W DO-4(B)
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10-WATT STUD-MOUNT ELEMENTS (£20%) (Continued)
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MAXIMUM RATINGS AND CHARACTERISTICS (Ta = 25°C)

HEP Nominal Zener Voltage Test Current Zener Impedance DC Zener Current

Type Vz@Ilzy Izt Z7z7@lz27 Izm Power Dissipation

No. (Volts (mA) (Ohms) (mA) Pp Case
23518 18 140 40 460 mnow DO4(B)
23520 22 115 5.0 380 mnow DO-4(B)
23522 27 95 7.0 300 mow DO-4(B)
23524 33 75 9.0 260 mow DO-4(B)
23530 56 45 16 150 10w DO-4(B)
23534 82 30 25 100 0w DO-4(B)
23536 100 25 40 80 0w DO-4(B)

SILICON 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 Pp Ice {mA/mW/cm?2) 6
No. BVCEO BVECO (mW) (A (minimum) (degrees) Case
312 30 50 100 1.0 01 10 171(A)
PO0O1 30 50 400 5.0 04 10 82
P0002 40 6.0 50 5.0 0.09 - 173
DARLINGTON AMPLIFIER PHOTO TRANSISTOR — NPN
Collector
HEP Collector-Base Collector-Emitter Emitter-Base Light Current Power Dissipation
Type Voltage Voltage Voltage I Pp
No. VcBo VCEO VEBO (mA) (mW) Case
P1001 18 12 80 250 200 TO-92(L)*
*Clear plastic
LIGHT-EMITTING DIODE (LED) — VISIBLE RED
HEP Reverse Voltage Forward Current Power Dissipation Brightness
Type VR If Pp fL
No. {Volts) (mA) (mW) (typical) Case
P2000 40 50 100 450 171(B)
P2001 30 40 120 750 23402
P2003 4.0 50 100 50 171(B)
P2004 40 20 120 750 23402
LIGHT-EMITTING DIODE (LED) — INFRARED
[ p2002 30 | 80 i 120 | = 1718) |
RECTIFIERS AND DIODES
GERMANIUM GENERAL PURPOSE DIODES
MAXIMUM RATINGS AND CHARACTERISTICS (Ta = 25°C)
HEP Peak Inverse Voltage Reverse Current Forward Current
Type PIV IR Ig Operating Temperature
No. (Volts) (uA) (mA) To Case
134 60 30 50 —20 to +90°C TO-18
135 40 200 30 —20 to +90°C TO-18
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RECTIFIERS AND DIODES (Continued)
SILICON UHF (HOT-CARRIER) DIODE

MAXIMUM RATINGS AND CHARACTERISTICS (Ty=+125 C)

HEP Power Dissipation Diode Capacitance Noise Figure Reverse Leakage
Type Reverse Voltage Pp Cr Ng IR
No. VR (mwW) (pg) (dB) (nA) Case
R0O700 40 280 0.88 6.0 20 TOQ2A(A}
VOLTAGE-VARIABLE CAPACITANCE DIODES
CHARACTERISTICS@ Ta = 25°C
Diode Capacitance Tuning Ratio
{nominal) (typical)
HEP Reverse Voltage Forward Current @ VR =4.0 Vdc, VR = 2-30 Vdc Power Dissipation
Type VR Ig f=1.0MHz f=1.0 MHz Pp
No. (Volts) (mA) Pg TR (mW) Case
R2500 30 200 6.8 2.7 280 TO-92A(A}
[ R2501 30 200 100 29 280 TO-92A(A)
R2502 30 200 15.0 29 280 TO-92A(A}
R2503 30 200 330 3.0 280 TO-92A(A)
R2504 30 200 56.0 30 280 TO-92A(A)
R2505 30 200 100.0 3.0 280 TO-92A(A}
SILICON GENERAL PURPOSE RECTIFIERS
AXIAL LEAD SURMETIC*
MAXIMUM RATINGS AND CHARACTERISTICS (Tp = 75°C, 60 Hz Sinusoidatl)
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 V, lo IgMm (rep) Igm (surge) Ty, Tstg
No. (Volts) (Volts) (Amp) (Amp) (Amp) ("cft Case
154 Refer to R0O050
156 Refer to R0052
157 Refer to R0053
158 Refer to RO054
159 Refer to R0055
160 Refer to RO056
170 1000 700 25 12 35 —65 to +175 D041
R0050 50 35 1.0 10 30 —65 to +175 DO-41
R0O051 100 70 1.0 10 30 —65 to +175 DO-41
R0052 200 140 1.0 10 30 —65 to +175 DO-41
RO053 400 280 1.0 10 30 —65 to +175 DO-41
R0054 600 420 1.0 10 30 —65 to +175 D041
RO055 800 560 10 10 30 —65 to +175 DO41
R0056 1000 700 1.0 10 30 —65 to +175 DO-41
*"Surmetic” is a Motorola trademarked term denoting all devices manufactured by a special technique.
AXIAL LEAD FAST RECOVERY RECTIFIERS*
RO600 50 35 1.0 10 30 —65 to +175 D041
R0602 200 140 1.0 10 30 —65 to +175 D041
R0604 400 280 10 10 30 —65 to +175 D041
*Typical reverse recovery time (t;,) = 100 nanoseconds
AXIAL LEAD METAL CASE
MAXIMUM RATINGS AND CHARACTERISTICS (Ta = 25°C)
161 Refer to RO090
162 Refer to R0092
R0O090 50 35 30 25 300 —65 to +175 60
R0O091 100 70 30 25 300 —65 to +175 60
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RECTIFIERS AND DIODES (Continued)
SILICON GENERAL PURPOSE RECTIFIERS

AXIAL LEAD METAL CASE

MAXIMUM RATINGS AND CHARACTERISTICS (Ta =75°C, 60 Hz Sinusoidal)

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 V, o Igm (rep) Igm (surge) Ty, Tstg
No. (Volts) (Volts) (Amp) (Amp) (Amp) (°Cft Case
R0092 200 140 3.0 25 300 —65 to +175 60
R0094 400 280 3.0 25 300 —65 to +175 60
R0O096 600 420 3.0 25 300 —65 to +175 60
R0O097 800 560 3.0 25 300 —65 to +175 60
R0098 1000 700 3.0 25 300 —65 to +175 60
R0O080 50 35 3.0 25 300 —65 to +175 70
R0081 100 70 30 25 300 —65 to +175 70
R0082 200 140 3.0 25 300 —65 to +175 70
R0084 400 280 30 25 300 —65 to +175 70
R0086 600 420 3.0 25 300 —65 to +175 70
AXIAL LEAD PLASTIC CASE
MAXIMUM RATINGS AND CHARACTERISTICS
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 Ve lo lo IFsm
No. (Volts) (Volts) (Amp) (Amp) (Amp) Case
RO100 50 35 6.0 22 400 194
R0101 100 70 6.0 22 400 194
R0102 200 140 60 22 400 194
R0104 400 280 60 22 400 194
RO106 600 420 6.0 22 400 194
STUD MOUNT
MAXIMUM RATINGS AND CHARACTERISTICS (TA=25°C)
Paak 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 V, o 1gmlrep) 1gm (surge) Ty, Tstg
No. (Volts) | (Volts) (Amp) (Amp) (Amp) °cf Case
R0O130 50 35 12 75 300 —65 to +190 DO4(A)
RO131 100 70 12 75 300 —65 to +190 DO4(A)
R0O132 200 140 12 75 300 —65 to +190 DO4(A)
R0O134 £00 280 12 75 300 —65 to +190 DO4(A)
R0O136 600 420 12 75 300 —65 to +190 DO-4(A)
RO137 800 560 12 75 300 —65 to +190 DO4(A)
RO138 1000 700 12 75 300 —65 to +190 DO4(A)
151 Refer to RO160
153 Refer to R0162
RO160 50 35 15 50 250 —65 to +175 DO5
R0O161 100 70 15 50 250 —65 to +175 DO-5
R0O162 200 140 15 50 250 —65 to +175 DO-5
RO164 400 280 15 50 250 —65 to +175 DO-5
RO166 600 420 15 50 250 —65 to +175 DO-5
R0250 50 35 35 150 400 —65 to +190 DO-5
R0251 100 70 35 150 400 —65 to +190 DO5
R0253 200 140 35 150 400 —65 to +190 DO-5
R0254 300 210 35 150 400 —65 to +190 DO-5
R0255 400 280 35 150 400 —65 to +190 DO-5
R0256 500 350 35 150 400 —65 to +190 DO-5
R0257 600 420 35 150 400 —65 to +190 DO-5
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RECTIFIERS AND DIODES (Continued) JUIE LR A L

PRESS-FIT AND ALTERNATOR REPLACEMENT

MAXIMUM 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 1gp (surge) Range (°C) Case
600* 200 25 A 300 A —65 to +175 DO-21
601** 200 25 A 300 A —65 to +175 DO-21
R0220* 50 25 A 300 A —65 to +175 DO-21
R0222* 200 25 A 300 A —65 to +175 DO-21
*Cathode to Case (also available anode to case, order MUST state "’"Reverse Polarity”)
**Anode to Case
DUAL DIODES
MAXIMUM RATINGS AND CHARACTERISTICS (Tp = 25°C)
Operating and
Reverse Forward Peak Forward Total Device Reverse Storage Junction
HEP Voltage Current Surge Current Dissipation Current Temperature
Type VR Ig igm (surge) PD IR Ta. Tstg
No. (Volts) (mA) (mA) (mW) (uA) c} Case
165 Refer to R9001
166 Refer to R9002
R9001 @ 70 200 500 310 0.1 —55 to +135 TO92(C)
R9002 @ 70 200 500 310 0.1 —55 to +135 TO92(D)
R9003 @ 100 200 500 350 05 —55 to +150 TO-92(M)
(@® Common Cathode (2 Common Anode (3 Series Connected
BILATERAL TRIGGER DIODE
MAXIMUM RATINGS AND CHARACTERISTICS (Ta = 50°C)
Typical Typical Minimum
Peak Breakover Voltage Breakover Current Breakback Voltage Total
Pulse Forward Reverse Forward Reverse Device Operating
HEP Current | Switching | Switching | Switching | Switching Forward Reverse Dissipation Junction
Type lpulse V(BR) V(BR) '(PRgF ”PR&R A VE A VR Pp Temg’erature
No. (Rmp) (Volts (Volts A MA {(Volts) {Volts) (mW) Case
311 20 28+4 28+4 20 20 7.0 7.0 300 —40to+100 | TOB2A(B)
BIDIRECTIONAL SWITCH
MAXIMUM RATINGS AND CHARACTERISTICS (Tp = 25°C)
Repetitive Gate
Peak Forward Typical Trigger Typical
Forward Anode Switching Current Holding Power Operating
HEP Current Current Voltage {max) Current Dissipation Junction
Type Iem (rep) I Vg IGF IH Pp Temperature
No. (Amp) {mA) {Volts) (1A) (mA) (mW) (°c) Case
R2001 20 200 8.0 100 0.2 300 —55 to +125 TO-92(H)
UNIDIRECTIONAL SWITCH
[ R2021 I 20 200 80 500 1.5 300 ] —55 to +125 TO92(K) ]
1 AMPERE UNITS FULL-WAVE BRIDGE ASSEMBLIES
MAXIMUM RATINGS AND CHARACTERISTICS (Tp = 75°C)
Peak
Inverse RMS Peak Non-Repetitive
Voltage Input DC Output ocC OUt\';Ut Voltage Repetitive Peak
HEP (per cell) Voltage Current out Forward Current Surge Current
Type PIv ViN lout Res. Load Cap. Load lgm (rep) I (surge)

No. (Volts) (Volts) (Amp) (Volts) {Volts) (Amp) (Amp) Case
175 50 35 10 30 50 5.0 32 108
176 200 140 1.0 124 200 5.0 32 108
177 400 280 1.0 250 400 50 32 108
178 600 420 1.0 380 600 5.0 32 108
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1.8 AMPERE UNITS

HEP Semiconductor Catalog

MAXIMUM RATINGS AND CHARACTERISTICS (Ta = 75°C)
Peak
Inverse RMS Peak Non-Repetitive
Voltage Input DC Output DC Output Voltage Repetitive Peak
HEP {per cell) Voltage Current Vout Forward Current Surge Current
Type PIV VINn lout Res. Load Cap. Load IFm (rep) IEMm (surge)

No. {Volts) {Volts) (Amp) {Volts) {Volits) {(Amp) {Amp) Case
R0841 50 35 1.8 30 50 8.0 60 216
R0842 100 70 1.8 62 100 80 60 216
R0843 200 140 18 124 200 8.0 60 216
R0845 400 280 1.8 250 -400 80 60 216
R0846 600 420 18 380 600 8.0 60 216
12 AMPERE UNITS
R0875 50 35 12 30 50 - 300 17901
R0876 100 70 12 62 100 - 300 17901
R0877 200 140 12 124 200 - 300 17901
R0878 400 280 12 250 400 - 300 17901
R0879 600 420 12 380 600 - 300 17901
27 AMPERE UNITS
R0880 50 35 27 30 50 - 300 17902
R0881 100 70 27 62 100 - 300 17902
R0882 200 140 27 124 200 - 300 17902
R0883 400 280 27 250 400 - 300 17902
R0884 600 420 27 380 600 - 300 17902

INTEGRATED CIRCUITS
EMITTER COUPLED LOGIC (ECL)}
MAXIMUM RATINGS AND CHARACTERISTICS (Ta = 25°C)
Power Supply Typical Power
HEP Voltage Propagation Dissipation
Type Vee Typical Time Pp
No. Logic Function {Volts) Fan-Out {ns) {mW) Case
553 Half Adder 6.0 5 15 63 7
554 Bias Driver 60 5 15 71
556 3-Input OR/NOR Gate 60 5 15 37 71
558 J-K Flip-Flop 60 5 15 87 71
C3400P 85-MHz J-K Flip-Flop 52 25 6.0 125 TO-116
C3401P 120-MHz J-K Flip-Flop 52 25 6.0 125 TO-116
RESISTOR TRANSISTOR LOGIC (RTL}
570 Quad-2-Input NOR Gate 40 16 12 250 TO-116
571 Dual Buffer 40 80 15 250 TO-116
572 Dual J-K Flip-Flop 40 10 36 250 TO-116
573 Hex Inverter 4.0 5 48 130 TO-116
580 Dual 2-input NOR Gate 40 4 27 10 TO99
581 4-input OR/NOR Gate 40 4 60 80 TO99
582 Dual Buffer 40 30 52 46 TO-99
583 J-K Flip-Flop 40 2 80 23 TO-99
584 Dual 2-Input NOR Gate 40 16 12 50 TO-99
C2001P Quad 2-input Expander 36 — 12 20 TO-116
C2002P Dual Buffer 36 80 20 50 TO-116
C2500P Dual 4-Input Expander 36 - 12 20 TO-116
C2501P BCD-to-Decimal Decoder 36 7 36 100 612
C2502P Quad 2-Input NOR Gate 36 4 27 20 TO-116
C2503P 1 J-K Flip-Flop, 1 Inverter, 2 Buffers 36 10/80/80 —/12/15 91/25/25 TO-116
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INTEGRATED CIRCUITS (Continued)
HIGH THRESHOLD LOGIC (HTL)

MAXIMUM RATINGS AND CHARACTERISTICS (Tp =25 C)

Power Supply Typical Power
HEP Voltage Propagation Dissipation
Type Vee Typical Time Pp
No. Logic Function {Volts) Fan-Out {ns) {mWwW) Case
co90oP Dual 4-input Line Driver 15 10 140 180 TO-116
C0901P Dual J-K Flip-Flop 15 10 3 MHz 200 TO-116
C0902P Quad 2-input NAND Gate 15 10 125 176 TO-116
Cc0903P Dual 4-Input Expander 15 - - — TO-116
c0go4p Triple 3-Input NAND Gate 15 10 125 132 TO-116
C0905P Dual 4-Input NAND Gate 15 10 125 88 TO-116
C0906P Master-Slave R-S Flip-Flop 15 10 3 MHz 160 TO-116
C0907P Quad Latch 15 10 100 375 TO-116
cogo8pP Hex inverter 15 10 125 192 TO-116
C0909P Quad 2-Input NAND Gate 15 10 110 176 TO-116
c0910pP Triple Level Translator 15 8 30 104 TO-116
C0911P Dual Monostable Multivibrator 15 10 75 240 TO-116
Cc0912pP Dual 2-Wide 2-input 15 10 110 160 TO-116
AND-OR-INVERT Gate
DIODE TRANSISTOR LOGIC (DTL)
Cc1030P Dual 4-input OR/NAND Gate 80 8 30 26 TO-116
Cc1032p Dual 4-Input Buffer 8.0 25 35 88 TO-116
C1033P Dual 4-Input Expander 8.0 — - - TO-116
C1035P Hex Inverter (no pullup resistors) 8.0 8 30 42 TO-116
C1036P Hex Inverter (with puliup resistors) 8.0 8 30 78 TO-116
C1038P Decade Counter 80 8 30 MHz 150 TO-116
C1039P Divide-by-Sixteen Counter 80 8 30 MHz 150 TO-116
C1044°P Dual 4-Input NAND Power Gate 80 27 30 64 TO-116
C1045P Clocked Flip-Flop 80 12 40 60 TO-116
C1046P Quad 2-Input NAND Power Gate 8.0 8 30 52 TO-116
C1052P Dual J-K Flip-Flop {Sep. Clock (nput) 80 12 40 120 TO-116
C1053P Dual J-K Flip-Flop (Sep. Clock Inputs) 8.0 12 40 120 TO-116
c1057p Quad 2-Input NAND Buffer 80 25 35 170 TO-116
Cc1058pP Quad 2-Input NAND Power Gate 80 27 30 130 TO-116
C1062P Triple 3-Input NAND Gate 8.0 8 30 39 TO-116
TRANSISTOR TRANSISTOR LOGIC (TTL)
C3000P Quad 2-Input NAND Gate 50 10 13 40 TO-116
C3001P Quad 2-Input NAND Gate (direct 50 10 35 40 TO-116
output)
C3002P Quad 2-Input NOR Gate 50 10 13 48 TO-116
C3004P Hex Inverter 5.0 10 13 60 TO-116
C3010P Triple 3-Input NAND Gate 50 10 13 30 TO-116
C3020P Dual 4-input NAND Gate 5.0 10 13 20 TO-116
C3030P 8-Input NAND Gate 50 10 13 10 TO-116
C3040P Dual 4-Input NAND Buffer 50 30 13 50 TO-116
Cc3041pP BCD-to-Decimal Decoder and High- 50 - — 104 612
Level Driver
C3050P Dual 2-Wide 2-tnput AND-OR- 5.0 10 13 28 TO-116
INVERT Gate B
C3073P Duat J-K Flip-Flop 5.0 - 15 MHz 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 - 45 240 612
C3803P Retriggerable Monostable Multivibrator 50 8 25 75 TO-116
C3805P Dual Voltage-Controlied Multivibrator 50 7 30 MHz 150 TO-116
C3806P Phase-Frequency Detector 50 10 9.0 85 TO-116
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LINEAR
MAXIMUM RATINGS AND CHARACTERISTICS (Tp = 25°C)
Power Supply
HEP Voltage Typical Impedances Power
Type {Volts) Voltage Gain (Ohms) Dissipation
No. Description vi o[ v= (Ay) Zin Zout PD Case
590 High Frequency Amplifier 20 26 dB 1.8k 100 k 680 mW 71
591 Wide Band Amplifier/Discriminator 10 60 dB - - 600 mW 71A
592 Stereo Preamplifier 8.0 8.0 7000 V/V 10k 1.7 k 400 mW 71
593 Audio Power Amplifier 9.0 9.0 10,1836 V/V 10 k 0.2 1w 71
594 ® FM Multiplex Stereo Demodulator 22 20 k 150 mW TO-116
595 @ FM Multiplex Stereo Demodulator 22 20 k 150 mW TO-116
8 Has built-in stereo channel separation
Permits use of external control for maximum separation
C6001 FM IF Amplifier - 20 40dB N 1w 643
C6002 Low-Noise Audio Preamplifier 1 33 90dB 7%k | 100 | 1w 644A
C6003 Ya-Watt Audio Amplifier 12 30dB 33k 16 250 mW 206A
C6004 1-Watt Audio Ampilifier and Preamp_ 22 65 dB | 1.2 Meg 16 1.2W 644A
6007 Single Toggle Flip-Flop (3 MHz) 19 = 10k [ 28k | 1w 206A
C6008 1-Watt Audio Amplifier and Preamp 20 ~50dB | 510k 16 1w 643A
C6009 Electronic Attenuator 21 13 dB - — 1w 643A
C6010 Wide-Band Amplifier 18 68 dB 16 k 33 k 500 mW 206A
C6011 Dua'-Toggle Flip-Flop | 19 — — I 1W | 643A
C6012 Voltage Regulator . 38 - = - 1w 643A
C6013 Class A Audio Driver | 18 N _130V/iV — 1w | 206A
Cc6014 Voltage Regulator - | 38 1 = i - - 1w I 206A
6015 Dual-Toggle Flip-Flop with Reset | | T | e43a |
C6016 Class B Audio Driver B B - __Intended for exact replacement
C6017 Differential/Cascode Amplifier 1 20 :[ 36 dB - l - l 1w 644A
C6018 Volzage Regulator ~ Intended for ex_:t replacement o
C6049G Positive Power Supply Voltage Regulator 9-35 Reg. Volt Out Max Load Current 680 mW 602A
o 25-32 250 mA
C6049R Positive Power Supply Voltage Regulator 9-35 Reg. Volt Out Max. Load Current 3w 614
2.5-32 600 mA
C6050G Balanced Modulator/Demodulator 1 30 — - — 680 mW 602A
C6051L Duzl Operational Amplifier 18 18 45,000 | 400 k 30 1w TO-116
C6052P  Operational Amplifier 18 18 100000 | 1 Meg 75 | 625 mwW 626
C6053G Operational Amplifier 18 18 100,000 300 k 4 k 680 mwW TO99
C6053L Operational Amplifier N | 18 18 100,000 300 k 4 k 575 mwW TO-116
C6054G Necative Power Supply Voltage Regulator 9-35 Reg. Volt Out Max. Load Current 680 mW 602A
S ] 3832 250 mA -
C6054R Negative Power Supply Voltage Regulator 9-35 Reg. Volt Out Max. Load Current 24W 614
S L 3832 600 mA
C6055L Stereo Preamplifier | 15 15 | 10,000 V/V | 500 k 20k | 400mW | TO-116 |
C60S6P  FM Multiplex Stereo Demodulator | 22 | - | 20k - | esmw | T0-116
C6057P Chroma Demodulator B - 1 - Intended for exact replacement - TO-116
C6059P IF Amplifier with AGC - 1 18 7—_[ ~50dB = = "46_25 mW 626
C6060P Wide-Band |F Limiter, Detector, Audio Intended for exact replacement T ;0-1 16
Preamp, and Driver N ) -
| C6061P _Four-Stage, High-Gain FM/IF Amplifier | 15 - T — r 625 mW TO-116
C6062P _IF Amplifier witﬂuadrature Detector | 16 ) 60 dB = ;_625 mV_VV | 'IELG_
C6063P FM/IF Amplifier, Limiter, Detector, intended for exact replacement TO-116
Audio Driver, and Electronic Attenuator - - - ]
C6064P  Class A Audio Driver | s ] 1sovw [ 2ax | 47 [ esmw 627
C6065P FM Multiplex Stereo Demodulator | - o Intended for exact replacement o 647_
C6066P Chroma Demodulator 7_ T_ - _Intended for exact replacement - - TO-116
C6067G Chroma Demodulator - R ) Intended for exact replacement TO-100
C6069G AFT/Amplifier/ tntended for exact replacement 686
Detector/Driver
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LINEAR (Continued)

MAXIMUM RATINGS AND CHARACTERISTICS (Ta = 25°C)

Power Supply
HEP Voltage Typical Impedances Power
Type {Volts) Voltage Gain {Ohms) Dissipation
No. Description v+ l v— (Ay) Zin Zout PD Case
C6070P Subcarrier Regenerator Intended for exact replacement 648
Cc6071P Chroma Amplifier Intended for exact replacement TO-116
C6072P Balanced Chroma Demodulator {ntended for exact replacement TO-116
C6073P 2-Watt Audio Amplifier Intended for exact replacement 656
C6074P FM Stereo Demodulator Intended for exact replacement 647
C6075P Color Processing Circuit Intended for exact replacement TO-116
C6076P Video IF Ampilifier and AGC Intended for exact replacement TO-116
C6077P Color Processing Circuit Intended for exact replacement TO-116
C6078R Power Booster 22 | 22 400 10 3w | 614
C6079P Video Detector Intended for exact replacement 626
C6080P Stereo Preamplifier Intended for exact replacement TO-116
Cc6081P Signal Processor Intended for exact replacement TO-116
C6082P IF Amplifier and Quadrature Detector Intended for exact replacement 647
C6083P IF Amp/Limiter/FM Detector/ intended for exact replacement 647
Driver/Attenuator
C6085P Signal Processor Intended for exact replacement TO-116
C6087P Stereo Preamplifier T Intended for exact replacement TO-116
HOBBY EXPERIMENTER KITS
IC KIT HEK-1 | Contains 2 HEP 580, 1 HEP 581, 1 HEP 582, 1 HEP 583, plus project brochure
_EET KIT HEK-2 | Contains 1 HEP 801, 1 HEP 802, 1 HEP 50, 1 HEP 51, plus project brochure
RADIO AMATEUR KiT HEK-3 | Contains 2 HEP 530, 1 HEP 570, plus project 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.
ACCESSORIES
HEP No. Description
400 Book — Solid State Projects from Motorola
407 Book — Integrated Circuit Projects from Motorola
408 Book — Field Effect Transistor Projects
409 Build Your Own Home and Car Security — Project Book
410 Silicon Rectifier Handbook
411 Motorola Semiconductor Data Library (3 Votlumes)
413 Zener Diode Handbook
415 MELC IC Data Book
416 Linear IC Data Book
A0450 TO-3 Transistor Mounting Kit
A0451 10 Pin IC Sockets (pkg. of 2)
A0452 TO-66 Transistor Mounting Kit
A0453 | 14 Pin Dual-Inline IC Socket
A0454 8 Pin IC Socket {pkg. of 2)
A0455 TO-36 Transistor Mounting Kit
A0456 DO-4 Stud Device Mounting Kit {7/16"* stud, 10-32 thread)
A0457 DO-5 Stud Device Mounting Kit {11/16'* stud, 1/4-28 thread)
| A0458 | 16 Pin Dual-Inline IC Socket
A0500 TO-3 Heat Sink
A0501 TO-36 Heat Sink
A0502 TO-5 Heat Sink
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HEP Semiconductor Replacement Cross-References

%23.3T5 Z0206| %M6.8AZ5 Z0215 {1-801-003-13 56 | 1EB60A RO136 | 1N64 135 | 1N308 134
%239T5 Z0208| %4M6.8AZ10 Z0215 | 1-801-003-14 56 | {EB70A RO137 |IN64A 135 | 1N309 134
%Z4.775 Z0210| %M6.8BZ Z0215 | 1-801-003-15 56 | 1EBBOA RO137 |1N64B 135 |1N312 134
%25.1T5 Z0211| %M6.8BZ5 Z0215 | 1-801-004 55 | 1EB100A RO138 | IN6AG 135 | 1N315 R0O053
%256T5 Z0212{ %M6.8BZ10 Z021511-801-005 238 | 1EOS R0O054 | 1N6AGA 135 [1N315A RO052
%Z26.2T5 20214| %M8.2Z 20217 11-801-301-13 240 [1ETH R0052 | 1N66 135 |1N316 R0O050
%26.8T5 Z0215| %M8.2Z5 Z0217 |1-801-301-14 240 |1ET2 RO052 | 1N6S 134 |[IN316A RO050
%28.2T5 Z0217| %M8.2Z10 20217 | 1-801-301-15 240 |1ET3 RO053 | 1N6SA 134 |1N317 RO052
%Z9.1T5 Z0219| %MS.1Z Z0219 | 1-801-308 632 |1ET4 R0053 | IN71 134 |IN317A R0052
%Z10T5 Z0220| %MS.12Z5 Z0219 | 1-801-309 641 |1ETS ROO054 |1N73 134 |1N318 RO052
%Z12T5 Z0222| %MS.1Z10 Z0219|1-801-310 238 |1ET6 RO054 |1N74 134 [1N318A R0O052
%Z15T5 Z0225| %M10Z Z0220 | 1-801-314 56 |1ET7 RO055 |1N81 134 |1N319 R0O053
%Z18T5 Z0228| %M10Z5 Z0220 |1A10425 RO050 [1ET8 RO055 | INB1A 134 |[1N318A R0O053
%Z20T5 Z0230| %M10Z10 20220 j1A11184 ROO50 | 1ETO2 ROO050 | 1NB2A RO700 [1N320 RO054
%222T5 20231 | uM12Z Z0222 | 1A11306 134 |1ETO5 RO050 | 1N82AG RO700 | 1N320A R0054
%Z21T5 Z0234 | %“M12Z5 20222 |1A11671 R0O054 | tET10 RO056 | 1NB2G R0O700 | 1N321 R0O056
%Z33T5 Z0426| %WM12Z210 Z0222 |1A12214 RO053 |1EZ3.6 20402 | 1N84 135 [1IN321A R0O056
%262T5 Z0433) %M14Z 20417 |1A13719 R0O054 [1EZ5.1 Z0405 | 1N86 134 |1N322 R0O056
%Z82T5 Z0436| %M14Z5 20417 | 1A15790 ROO50 | 1EZ5.6 Z0407 | 1N87 135 [1IN322A R0O056
%A6.8 Z0215) %M14Z10 Z0417 J1AC12 Z0415 |1EZ9.1 Z0412 | INB7A 135 |1N323 R0O050
% A6.BA Z0215| %M15Z 20225 | 1AC12A Z0415 |1EZ12 Z0415 | 1N87G 135 [1N323A RO050
%A6.88 Z0215| %M15Z5 Z0225 |1AC12B Z0415|1EZ15 Z0418 | INB7GA 135 | 1N324 R0O052
%AB.2 Z0217| %M15Z10 Z0225 |1AC15 Z0418 |1EZ27 Z0424 | 1NB7S 135 |[IN324A RO052
Y%AB.2A Z0217] %M18Z 20228 | 1ACI5A Z0418 |1F2 RO052 [1N87T 135 |1IN325 RO052
%AB.28 Z0217| %M182Z5 Z0228 |1AC15B Z0418 |1G8 R0052 | IN9O 134 |[1IN325A R0052
%Ag.1 Z0219| %“M18210 Z0228 | 1AC27 Z0424 |1GD2 134 | IN9OG 134 |1N326 R0O053
“AS.TA Z0219) %M20Z Z0230 |1AC27A 20424 |1GD10 134 | INSOGA 134 | 1IN326A RO053
%AS.1B Z0219] %M20Z5 Z0230 |1AC27B Z0424 | 1HY40 R0O053 {1N92 R0O052 |1N327 R0O054
%A10 Z0220| %4M20Z10 Z0230 | 1AC33 Z0426 | 1HY50 R0O053 [1NS3 RO053 |1N327A R0O054
%A10A Z0220| “Mm222Z Z0231 | 1AC33A Z0426 | 1HYBO RO055 | IN93A RO053 | 1N328 R0O056
%A10B Z0220| %.M22Z5 Z0231 [1AC33B Z0426 | 1HY 100 RO055 | 1INS6A 134 |1N328BA R0O056
%A Z0414| %M22Z10 Z0231 | 1AC62 Z0433 | 1JL50 RO050 | 1N103 135 |1N329 R0056
“ATTA 20414| “WM27Z Z0234 |1AC62A Z0433 [ 1JL51 RO050 | 1N104 135 |1IN329A R0O056
%A11B Z0414| %M2725 Z0234 | 1AC62B Z0433 |1JL52 RO052 | 1N105 135 | 1N332 R0OO53
%A12 Z0222| %M27210 Z0234 | 1AC82 Z0436 |1JL53 R0O052 | IN107 134 |[1N333 R0O053
Y%A12A Z0222| %M332 Z0426 | 1AC82A Z0436 | 1JL56 R0O054 [1N108 134 11N334 R0053
%A12B Z0222| %M3325 Z0426 | 1AC82B Z0436 | 1JL57 RO054 [1N111 134 | 1N335 R0O053
%A13 Z0416| %M33210 Z0426 | 1AC110 Z0439 |1JL58 RO055 [1N112 134 [1N336 R0052
%AI13A Z0416| %M62Z Z0433 | 1AC110A Z0439 | 1JL59 RO055 [1N113 134 |1N337 RO052
%A138 Z0416| uM62Z5 Z0433 |1AC1108B Z0439 |1JL63 RO056 | IN114 134 |1N338 RO131
%A14 Z0417] %“M62Z210 Z0433 | 1AS027 RO097 |1JL64 RO056 | 1N115 134 |1N339 R0052
%A14A Z0417| %M82Z Z0436 | 1AS029 R0OO9B | 1K2 RO0S2 [1IN116 134 | 1N340 RO052
%A14B Z0417| %M8B2Z5 Z0436 |1B2 176 | 1M122 Z0415 | tN116A 134 | 1N341 R0O053
%A15 Z0225| %M82Z10 Z0436 | 1B0S R0O054 | 1M12Z25 20415 [1N117 134 |1N342 R0O053
%A15A Z0225| %M1102Z Z0439 | 1805J40 R0O053 | 1M12Z10 Z0415 | IN117A 134 |1N343 R0O053
%A158 Z022€| %M110Z5 Z0439 11C05 R0O050 | 1M14Z Z0417 [1N118 134 | 1IN344 R0O053
%A18 Z0228) %M110Z10 Z0439 |1C122 Z0415 |1M1425 Z0417 | t1N118BA 134 [1N345 R0O052
%AIBA Z0228) %Z14D 20417 |1C12ZA Z0415 | tM14Z10 20417 [1N119 134 |1N346 R0052
“%A18B Z022¢| %Z14D5 Z0417 |1C152 Z0418 {1M14255 Z0417 |IN11GA 134 |1N347 RO131
%A20 Z0230| %Z14D10 Z0417 [1C15ZA Z0418 | 1M15Z Z0418 |1N120 134 |1N348 R0O052
%A20A Z0230| %Z15D5 zoa18|1c272 Z0424 | 1M1525 Z0418 | IN120A 134 | 1N349 RO052
%A208B 20230| %Z15D10 Z0418 |1C27ZA 20424 | 1M15Z10 Z0418 |1N125 135 {1N350 R0O054
%A22 Z0231| %227D 20424 11C332 Z0426 | 1M272 20424 |1N126 134 | 1N351 R0O052
%A22A 20231| %Z2705 Z0424 | 1C33ZA Z0426 | 1M2725 Z0424 | 1N126A 134 |1N352 R0052
%A228 Z0231] %z27D10 20424 | 1C622 Z0433 | 1M27210 20424 [IN128 134 |1N353 R0O052
%A27 Z0234| %2Z33D 20426 | 1C62ZA Z0433 | 1M332 Z0426 |1N132 135 |1N354 R0O053
Y%A27A Z0234| %2Z33D5 Z0426 |1CB2Z Z0436 | 1M3325 Z0426 | 1N133 135 | 1N359 RO050
%A27B Z0234| %z33D10 Z0426 | 1C82ZA Z0436 | 1M33210 Z0426 [ 1N135 134 |1N358A RO050
%A33 Z0426) %262D 20433 11C110Z2 Z0439 | tM622 20433 |1N139 134 |1N360 R0052
%A33A Z0426| %262D5 Z0433 |1C110ZA Z0439 | tM6225 Z0433 |1N144 134 [IN360A R0O052
%A338 Z0426| %.262D10 Z0433(1D5.1A Z0405 | 1M62210 Z0433 | 1N145 135 |1N361 R0052
%A56 Z0432| %z82D Z0436 |1D5.18 Z0405 | 1MB2Z Z0436 | 1N148 135 |IN361A RO052
%A56A Z0432) %282D5 Z0436 | 1D5.6 20407 | 1M8225 Z0436 | 1N151 R0052 |1N362 R0O053
% A568 Z0432) %z82D10 Z0436 | 1D5.6A Z0407 | 1M82210 Z0436 |[1N152 R0O052 |1N362A RO053
%A62 Z0433| %z110D Z0439 | 1D5.68B 20407 | 1M110Z Z0439 | 1N153 R0O053 |1N363 RO054
%A62A Z0433| %zZ110D5 Z0439 | 1D6.2A 20408 | 1M110Z5 Z0439% | 1N158 RO053 |1N363A R0054
%A62B Z0433| %zZ110D10 20439 [1D6.2B zZ0408 | 1M110Z210 Z0439 [1N191 134 [1N364 R0056
% AB2 Z0436| %Z12D5 Z0415 | 1D6.2SA Z0408 | 1M110Z2S10 Z0439 |1N192 134 |1N364A R0O056
Y%aAB2A Z0436| %zZ12D10 Z0415 11D6.25B Z0408 | 1M120ZS10 20440 |1N195 134 |1N365 RO056
%AB2B Z0436) 4T6.2 Z0408 |1E1 R0052 [ 1M150ZS10 Z0442 |1N227 Z0416 [1N365A R0O056
%A110 Z0439) 4T6.2A Z0408B |1E2 R0052 | tM180ZS10 Z0444 |1N227A Z0416 [1N367 R0O056
%A110A Z0439| 4T6.2B Z0A0B |1E3 RO053 | 1IM200ZS10 Z0445 | 1N248 RO160 |1N368 R0O052
%A110B8 Z0439| 25N6.8 20215 |1E4 R0O053 | 1M8513A RO054 |1N248A R0250 |1N373 Z0402
%AZ3.6D5 Z0402| .25N8.2 20217 |1ES R0O054 | 1MJJ3.6 Z0402 | 1N248B R0250 [1N376 Z0405
%AZ3.6D10 Z0402| 25N9.1 Z0219 | 1E6 R0O054 | IMJJ3.6A Z0402 | 1N248C RO250 [1N417 134
%AZ5.1D Z0405| .25N10 Z0220 |1E7 ROO055 | 1MJJ6.2 Z0408 | 1N249 RO161 [1N418 134
%AZ5.105 Z0405| .25N12 Z0222 | 1E8 R0O055 | 1MJJ6.2A Z0408 | 1N24SA RO0251 {1N419 134
%AZ5.1D10 Z0405] .25N14 20417 |1EO5 R0OO050 | 1MJJS.1 Z0412 [1N249B RO251 |1N429 20214
%AZ5.6D Z0407| .25N15 20225 [1E10 R0O056 | IMJJS.1A Z0412 | 1N249C RO251 |1N435 134
%AZ5.6D5 Z0407| 25N18 20228 [1E12Z 20415 [1MJJ12 20415 [1N250 RO162 |1N440 R0052
%AZ5.6D10 Z0407] .25N20 Z0230}1E1225 Z0415 [ 1MJJ12A Z0415 | 1N250A RO253 |1N440B RO052
%AZ6.2D5 Z0408| .25N22 20231 |1E12Z210 Z0415 | 1IN34 134 |1N250B RO253 [1N441 R0052
%L2Z3.6D Z0402| 25N27 20234 [1E142Z Z0417 [1N34A 134 | IN250C R0253 |1N441B R0O052
%123.6D5 Z0402| .25N33 Z0426 | 1E1425 Z0417 |1N34AS 134 | 1N253 RO131 |1N442 RO053
%L25.6D Z0407| .25N62 Z0433 [1E14210 20417 [1N34G 134 |[1N254 R0O052 |1N442B RO053
%1.25.6D5 Z0407| .25N82 Z0436 | 1E152Z Z0418 | IN34GA 134 | 1N255 RO053 [1N443 RO053
%L25.6D10 Z0407] .25N110 Z0439 [1E1525 Z0418 | 1N35 134 | IN256 RO054 [1N443B RO053
%126.2D Z0408B| .75N5 20418 [1E15Z210 Z0418 | IN36 134 | 1N266 134 |1N444 R0O054
%L26.2D5 Z0408| .75N5.1 20405 [1E27Z Z0424 | 1N40 134 |1N267 134 |1N444B R0054
%M3.3AZ Z0206[ .75N5.6 Z0407 |1E2725 Z0424 | 1N41 134 | 1N268 134 | 1N445 R0054
%M3.3AZ5 Z0206| .75N6.2 Z0408 | 1E27Z10 20424 | 1N43 134 |1N273 135 |1N4458B R0O054
%M3.3AZ10 Z0206| .75N12 Z0415 | 1E33Z Z0426 | 1N46 134 | 1N276 134 |1N447 RO054
%M3.6AZ5 Z0402) .75N27 Z0424 |1E3325 Z0426 | 1N48 134 |1N278 134 |1N448 RO052
%“M3.6AZ10 Z0402| .75N33 Z0426 | 1E33Z10 Z0426 | 1N49 134 |1N279 134 |1N449 134
%M3.9AZ Z0208| .75N62 Z0433 | 1E62Z Z0433 | IN50 134 }1N281 134 |1N451 R0052
%M39AZ5 Z0208| .75N82 Z0436 | 1E6225 Z0433 | 1N51 134 |1N283 134 |1N452 134
%M39AZ10 Z0208| .75N110 Z0439 | 1E62Z10 Z0433 | IN54 134 |1N287 134 |1N453 RO052
%M4.7 AZ Z0210| 0-008 243 |1E822 Z0436 | INS4A 134 |1N288 134 |1N454 134
¥%M4.7AZ5 Z0210| 0-009 242 | 1E8225 Z0436 | IN54G 134 [1N289 134 |1N455 134
%M4.7AZ10 Z0210] 0A210 RO053 | 1E82210 Z0436 | INS4GA 134 | 1N292 134 |1N456 R0O050
%M5.1AZ 20211 0A211 RO055 | tE1102Z Z0439 | IN56 134 | 1N294 134 [1N456A R0O050
%M5.1A25 Z0211) 0A214 ROO055 | 1E11025 20439 [ IN56A 134 11N295 134 [1N457 RO052
%M5.1AZ10 Z0211] 1-425-636 13511E110210 Z0439 | IN6O 135 | 1IN295A 134 |1N457A R0O052
“%M5.6AZ Z0212| 1-530-012-11 R0O053 | 1E703A C6001 | IN6OA 135 | 1N295X 135 [1N458 R0O052
%M5.6AZ5 Z0212| 1-5631-024 RO162 | 1TEA10A R0052 | 1N60OC 135 [ 1N296 134 |1N458A R0O052
%M5.6AZ10 Z0212) 1531028 170 |1EB10A RO131 | INGOD 135 |1N298 134 |1N459 R0O052
%M6.2AZ Z0214| 1531052 53| 1EB20A RO132 | 1N60G 135 | IN298BA 135 |1N459A R0O052
%M6.2AZ5 Z0214] 1-531-105-11 R0O053 | 1EB30A RO134 | INGOGA 135 | 1N304 134 [1N461 R0O050
%M6.2AZ10 Z0214| 1-801-00213 $3020 | 1EB40A RO134 | 1N60OP 135 | 1N305 134 |1N461A RO050
“%M6.8AZ Z0215] 1-801-003 56 | 1EBS0A RO136 | 1N60OS 135 11N306 134 11N462 R0052



HEP Semiconductor Replacement Cross-References

1N462A R0052 | 1N606 R0O054 | 1IN746 20206 | 1N889 RO056 | 1N1102 RO053 | IN12308 R0132
1N463 R0O052 | IN606A RO054 | IN746A 20206 | 1NS09 134 | 1N1103 ROO053 | 1N1231 R0O134
1N463A RO052 | 1N607 RO130| 1N747 Z0402 [ 1NS10 135 1N1104 RO054 | IN1231A R0O134
1N464 RO052 | 1N607A RO130| 1IN747A Z0402 | 1NS11 135 1N1105 R0O054 1 1N12318 RO134
1N464A R0O052 | 1N608 RO131 | 1N748 Z0208| 1NS14 R0O052 | 1N1115 RO131 | 1IN1232 R0134
1N468 20405 | 1N608BA RO131 [ 1N748A Z0208 | 1N941 Z0414 | 1N1116 R0O132 | 1IN1232A R0O134
1N468A 20405 | 1N609 RO132( 1N750 Z0210| 1NS41A Z0414 11N1117 R0134 | 1IN12328 RO134
1N4688 20405 | 1N609A R0132{ 1IN750A Z0210| 1N9418 Z0414 1 IN1118 RO134 | 1N1233 R0136
1N471 20402 | 1N610 RO132| 1N751 20211 | 1N942 Z0414 1 1N1119 RO136 | IN1233A RO136
1N473 20405 | IN610A RO132| IN751A 20211 | 1N945 Z0414 | 1N1120 R0O136 | 1N12338 RO136
1N473A 20405 | 1N611 RO134 | 1N752 20212 | 1IN945A Z0414 | 1N1124 RO132|1N1234 RO136
1N4738 20405 | IN611A RO134 | 1N752A Z0212] 1N9458 Z0414 [ 1N1124A RO134 | IN1234A RO136
1N480 20405 | 1N612 RO134| 1N753 20214 | 1N946 Z0414 | 1N1125 RO134 | 1N12348 R0136
1N482 RO050 | IN612A R0O134 | IN753A 20214 | 1N946A Z0414 1 1N1125A R0O134 | 1IN1235 R0137
1N482A RO050 | 1N613 RO136| 1N754 Z0215| 1N9468 20414 | 1N1126 R0O134 | IN1235A R0137
1N4828 RO050 | 1N613A RO136| IN754 A Z20215] 1N947 R0O054 | IN1126A R0O136 | IN12358 R0137
1N483 RO052 | 1N614 R0O136| 1N756 Z0217] 1N949 134 1N1127 R0136 | 1IN1236 RO137
1N483A RO052 | IN614A RO136| IN756A 20217 | 1N954 R2503| 1N1127A R0O136 { 1IN1236A R0137
1N4838 RO052 | 1N616 134 | IN757 20213 1N957 Z0215| 1N1128 R0O136 | 1N12368 R0137
1N484 RQO052 | 1N625 ROO50 | 1N757A Z0219| 1IN957A Z0215] 1N1128A R0O137 { 1N1251 RO050
1N484A RO052 | 1N626 R0O050| IN758 Z0220] 1N9578 Z0215| 1N1169 RO053 { 1N1252 R0052
1N4848 RO052 | 1N627 R0O052 | IN758A 20220 1N959 Z0217] 1IN1169A RO053 | 1N1253 R0052
1N485 RO052 | 1N628 R0O052{ 1IN759 20222 | 1N959A Z0217)1N1183 R0250 | 1N1254 RO053
1N485A RO052 | 1N629 RO052] 1N758A 20222 1N9598 20217 1N1184 R0251 | 1N1255 RO053
1N4858 RO052 | 1N631 134 1N760 135] 1N960 Z0219| 1N1185 RO253 | IN1255A RO053
1N486 RO053 | 1N632 134 1N761 Z0405| 1N960A 20219 1N1186 R0253 | 1N1256 RO054
1N4B6A R0O053 | 1N636 134 1N761-2 Z0211] 1N9608 Z0219| 1N1187 R0254 | 1N1257 RO054
1N4868 RO053 | 1N643A RO052| IN761A Z0405] 1N961 Z0220| 1N1188 R0255 | 1N1258 RO055
1N487 RO053 | 1N645 RO053| 1N762-1 Z0212] 1N961A 202201 1N1189 R0256 | 1IN1259 RO055
1N487A RO053 | IN645A R0O052] 1N765 Z0220] 1N9618 Z0220]| 1N1190 R0257 | 1IN1260 RO0S56
1M488 RO053 | 1N6458 RQO052| 1N765-1 Z0220] 1N962 Z04141 1N1191A R0250 | 1N1261 RO056
1N488A RO053 | 1N646 RO053] 1N765A 20220 1NS62A Z04141 1N1192 R0251 | IN1301 R0250
1N492A 20414 | 1N647 RO054 | 1N766 20416 1N9628 Z0414| 1IN1192A RO251 | 1N1302 R0251
1N4928 20414 | 1N648 R0054 | 1N766-1 20222 1N963 202221 1N1193 R0253 | IN1304 R0253
1N493 20414 | 1N649 R0054| 1N766-3 Z0417| IN963A Z0222| 1IN1193A R0253 | 1IN1306 R0254
1N493A 20414 | 1N658 RO052| IN766A Z0416| 1N9638 20222| 1N1194 RO253 | 1IN1313A 20412
1N4938 Z0414 | 1N659 RO050| 1N767-1 20225 | 1N965 Z0225| 1IN1194A RO253 | 1N1314 20220
1N497 135 ] 1N662 RO050| 1N768-1 Z0228| 1N965A Z0225] 1N1195 R0254 | IN1314A 20220
1N498 134 ] 1N663 R0O052| 1N768-3 Z02301 1N9658 Z0225| 1IN1195A R0254 | 1IN1315 20415
1N500 134 | 1N664 Z0217| 1N769-1 20231 ]| 1NS67 20228 1N1196 R0255 | 1IN1315A 20415
1N503 RO050 | 1N665 20222 1IN770 134| INS67A Z0228| 1IN1196A R0255 | 1N13375 RO053
1N504 RO052 | 1N666 20225 1IN772A 134] 1IN9678 20228 1N1197 R0256 | 1N1341 R0130
1N505 RO052 | 1N667 20228| 1N773 134] 1N968 Z0230| 1IN1197A R0256 | IN1341A RO130
1N506 RO053 | 1N668 Z0231| 1IN773A 134 | 1NG68A 20230| 1N1198 R0257 | 1N13418 RO130
1N507 RO053 | 1N669 20234| 1N774 134 1N9688 20230 1N1198A R0257 | 1N1342 RO131
1N508 RO054 | 1N673 RO053] 1IN774A 134 1N969 Z0231| 1N1199 RO130| 1N1342A RO131
1N509 RO055 | 1N674 Z0210| IN775 134 | 1NG63A 20231 1N1199A RO130| 1N13428 RO131
1N510 RO056 | IN675 Z0214 | IN776 135] 1N9698 Z0231|1N11998 R0O130| 1N1343 R0132
1NS11 RO050 | 1N676 RO052 | 1N777 1341 INST7Y 20234 | 1N1200 RO131 | 1N1343A R0132
1N512 RO052 | 1N677 RO052] 1N781 134 1INS71A Z0234 | 1N1200A RO131|1N13438 R0132
1N513 RO052 | 1N678 RO052] 1N788 134| 1N9718 202341 1N12008 R0O131 | 1IN1344 R0132
1N514 RO053 | 1N679 RO052] 1N8O5S 134| 1N973 204261 1N1201 R0O132| 1IN1344A R0O132
1N515 RO053 | 1N681 RO053] 1N821 20214 1NS73A 20426 1N1201A R0O132| 1N13448 R0132
1N516 RO054 | 1N682 RO053] 1N821A 20214 1NG738 Z0426| 1N12018 RO132 | 1N1345 RO134
1N517 R0O055 | 1N683 RO053] 1N822 Z0214| 1N980 Z0433| 1N1202 R0132 | IN1345A RO134
1N518 RO056 | 1N684 RO053| 1N822A 20214 1NS80A 20433 1N1202A R0132| 1N13458 R0O134
1N519 RO050 | 1N685 RO054 | 1N823 20214 | 1N9S808 20433| 1N12028 R0O132 | 1N1346 RO134
1N520 RO052 | 1N686 RO054 | 1N823A 20214 1N983 Z0436| 1N1203 R0O134 | IN1346A RO134
1N521 RO052 | 1N687 RO054 1 1N824 20214 | 1N983A Z0436| 1N1203A R0O134 | IN13468 R0134
1N522 RO053| 1N689 RO054 ] 1N824A 20214] 1N9838 20436 1N12038 RO134 | 1N1347 RO136
1N523 R0OO53 | 1N690 RO050) 1N825 20214] 1N986 Z20439| 1N1204 RO134 | IN1347A RO136
1N524 R0O054 | 1N692 R0602] IN825A Z0214| 1N986A 20439 1N1204A RO134 | 1N13478 RO136
1N525 R0O055 | 1N695 135] 1N827 20214 | 1N9868 Z04391 1N12048 RO134 | 1N1348 RO136
1N526 RO056 | 1N695A 135] 1NB27A 20214 | 1N987 Z0440| 1N1205 RO136 | 1N1348A RO136
1N527 135] 1N698 135] IN829 20214 | 1NS87A Z0440| 1N1205A RO136 | 1N13488 RO136
1N530 R0O052 | 1N701 20220| 1N829A 20214 | 1N9878 Z0440| 1N12058 RO136| 1N1351 23512
1N631 RO052| 1N708 20212] 1N835 135 1N994 135| 1N1206 RO136| 1IN1351A 23512
1N632 RO053 | 1N708A 20212] 1N846 RO050| 1N995 135] IN1206A RO136| 1N13518 23512
1N533 RO053 | 1N7088 20212| 1NB47 RO052| 1N996 135| 1IN12068 R0O136| 1N1353 Z3514
1N534 R0O054 | 1N709 Z0214| 1N848 RO052]| 1IN1008 RO053| 1N1217 RO090 [ 1IN1353A 23514
1N535 RO054 | 1N709A Z0214| 1N84g RO053| 1N1028 RO050| 1N1217A 80090 | 1N13538 23514
1N636 RO050| 1N7098 20214| 1N850 RO053| 1N1029 RO052| 1N12178 RO090 | 1N1355 23516
1N537 RO052| 1N710 Z0215| 1N851 RO054| 1N1030 RO052| 1N1218 RO091 [ 1N1355A 23516
1N538 RO053| 1N710A Z0215| 1N852 RO054| 1IN1031 RO052| 1N1218A RO091 | 1N13558 23516
1N639 RO053 | 1N7108 20215| 1N853 RO055]| 1N1032 RO053| 1N12188 RO091 | 1N1357 23518
1N540 RO053| 1N712 20217| 1N854 RO055] 1N1033 RO053| 1N1219 RO092| 1IN1357A 23518
1N541 134 | 1N712A Z0217| 1N855 RO056| 1N1034 RO160] 1N1219A ROQ092| 1N13578 23518
1N542 134 | IN7128 Z0217| 1N856 RO056| 1N1035 RO052] 1N12198 R0O092 | 1IN1359 23520
1N547 RO054 | 1N713 Z0219| 1N857 RO050| 1N1036 R0052| 1N1220 RO092 [ 1N1359A 23520
1N548 RO056 | 1N713A Z0219| 1N858 RO052| 1N1037 R0052| 1N1220A RO092| IN13598 23520
1N550 RO052| 1N7138 Z0219| 1N859 RO052| 1N1038 RO053( 1N12208 RO092| 1N1361 23522
1N551 RO052| 1N714 20220| 1N860 RO053| 1N1039 RO053} 1N1221 RO094 | IN1361A 23522
1N552 RO053 | 1N714A 20220| 1N861 RO053| 1N 1040 RO160] IN1221A R0O094 | 1IN13618 23522
1N653 RO053 | 1N7148 Z0220| 1N862 RO054| 1N1041 RO052} 1N12218 RO094 | 1IN1363 23524
1N554 RO054 | 1N716 20222| 1N863 RO054 | 1N1042 RO052}1 1N1222 RO094 | 1IN1363A 73524
1N555 RO054 | 1N716A Z0222| 1N864 RO055]| 1N1043 R0052} 1N1222A RO094 | 1N13638 23524
1N560 RO056 | 1N7168 Z0222| 1N865 RO055] 1N1044 RO053| 1N12228 R0O094 | 1IN1369 Z3530
1N561 ROO56 | 1IN718 20225| 1N866 RO056] 1N1045 RO053| 1N1223 RO096 | IN1369A 23530
1N562 RO055 | 1N718A 20225| 1N867 RO056{ 1N1046 RO050| 1N1223A RO096 | 1N13698 23530
1N563 RO056 | 1N7188 20225| 1N868 RO050] 1N1047 RO052}| 1N12238 RO096 | 1N1373 23534
1N568 134 1N720 20228) 1N869 R0052| 1N1048 RO052] 1N1224 RO096 | IN1373A 23534
1N569 135| 1N720A 20228| 1N870 R0052] 1N1049 R0O052| 1N1224A R0O096 | 1IN13738 23534
1NS71 135] 1N7208 Z0228| 1N871 R0O053| 1N1050 RO053] 1N12248 RO096 | 1IN1375 23536
1N596 RO054 | 1N721 Z0230| 1N872 RO053| 1N1052 RO090| 1N1225 RO097 | IN1375A 23536
1N597 RO0O55 | 1N721A Z0230| 1N873 RO054| 1IN1053 RO091| 1IN1225A RO055 | 1N1406 R0O054
1N598 RO056 | 1N7218 Z0230| 1N874 RO054| 1N1054 RO092| 1N12258 R0OQ97 | 1N1407 RO055
1N599 RO050} 1N722 Z0231| 1N875 RO055| 1N1055 R0092| 1N1226 RO097| 1N1408 RO056
1N599A RO050| 1N722A 20231| 1N876 RO055] 1N1056 RO094 | IN1226A RO055 | 1N1415 RO053
1N600 R0O052| 1N7228 Z0231| 1N877 RO056| 1N1057 RO0941 1N12268 RO0S7 | 1N1417 23514
1NG00A RO052( 1N724 Z0234] 1N878 RO056] 1N1058 RO160[ 1N1227 RO130| 1N1418 23516
1N601 R0052| 1N724A Z0234] 1N879 R0O050| 1N1064 RO160| 1N1227A RO130| 1N1419 23518
1NG6O1A RO052| 1N7248 Z0234] 1N880 RO052] 1N1081 RO052| 1N12278 RO130| 1N1426 20415
1N602 RO052| 1N726 Z0426} 1N881 RO052) 1N1082 RO053} 1N1228 RO131| 1N1427 20418
1N602A RO052| 1N726A 20426 1N882 RO053| 1N1083 RO054| 1IN1228A RO131] 1N1430 20424
1N603 ROO053| 1N733 20433 1N883 RO053| 1N1084 RO054| 1N12288 RO131| 1N1434 20250
TNGO3A RO053| 1N733A Z0433) 1N884 RO054) 1N1093 135] 1N1229 R0O132| 1N1436 R0253
1N604 RO053] 1N736 Z0436| 1N885 RO054| 1N1095 RO054] 1N1229A RO132| 1N1437 R0255
1N604 A RO053| 1N736A Z0436] 1N886 ROO055| 1N1096 RO054) 1N12298 RO132| 1N1438 R0257
1N605 RO0541 1N739 20433] 1N887 RO055| 1N1100 RO052| 1N1230 R0132]| 1N1440 RO054
1N605A R0O054| 1N739A Z0439| 1N888 RO056| 1N1101 RO052| 1N1230A RO132] 1N1441 RO053
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1N1442 RO053| 1N1612 RO130 | IN1911 R0094 | 1N2031 RO136 | 1N22304 R0136 | 1N2520 RO134
1N1443 R0098| 1N1612A RO130 [1N1912 R0096 | 1N2032 20405 | 1N2240 R0137 | 1N2521 RO134
1N1443A RO056| 1N1613 RO131 [ 1N1913 R0096 [1N2036 RO054 | 1N2240A RO137 | 1N2522 RO136
1N14438 RO098| 1N1613A RO131 [ 1N1914 RO097 [ 1N2037 20416 | 1N2241 RO137 |1N2523 RO136
1N1444 RO138| 1N1614 RO132[1N1915 R0097 | 1N2037-1 20415 [1N2241A RO137 | 1N2524 RO090
1N1444A R0138| IN1614A RO132]|1N1916 R0098 | 1N2037-3 70417 |1N2242 RO138 |1N2525 RO131
1N14448 RO138| IN1615A RO134 | 1N1927 20208 | 1N2038-1 20418 [1N2242A R0138 | 1N2526 RO132
1N1482 23502| 1N1616 RO136 | 1N1927A 20208 [ 1N2041 20405 | 1N2243 RO138 |1N2527 RO134
1N1483 23505| 1N1616A RO136 | 1N19278 70208 [ 1N2041-2 70405 | 1N2243A RO138 | 1N2528 RO134
1N1485 20408 1N1617 R0091 | 1N1928 20210 | 1N20433 23507 | 1N2246 RO130 | 1N2529 RO136
1N1486 RO054| 1N1618 R0092 | IN1928A 20210 | 1N2045-1 23512 | 1N2246A RO130 |1N2530 RO136
1N1487 RO052{ 1N1619 RO094 [ 1N19288 20210 | 1N2046 20416 | 1N2247 RO130 | 1N2531 RO137
1N1488 RO052| 1N1620 R0094 | 1N1929 20212 | 1N2046-1 Z3514 [1N2247A RO130 |1N2532 RO137
1N1489 RO053| 1N1621 RO131 [ 1N1929A 20212 |1N2047-1 Z3516 | 1N2248 RO131 |1N2533 RO138
1N1490 RO053| 1N1622 RO132 | 1N19298 20212 | 1N2048-1 Z3518 [1N2248A RO131 |1N2534 RO138
1N1491 RO054 | 1N1623 RO134 [ 1N1930 20215 | 1N2049-1 23520 | 1N2249 RO131 | 1N2535 RO090
1N1492 RO054| 1N1624 RO134 [ 1N1930A 20215 | 1N2069 RO052 [ 1N22494 RO131 |1N2536 RO131
1N1508 20405| 1N1644 RO050 | 1N1931 20217 [ 1N2069A RO052 [ 1N2250 RO132 | 1N2537 RO132
1N1508A Z0405| 1N1645 RO052 [ 1N1931A 20217 [ 1N2070 RO053 [ 1N22504 RO132 |1N2538 RO134
1N1509 20407| 1N1646 RO052 | 1N1932 20220 | 1N2070A RO053 [ 1N2251 R0132 [1N2539 RO134
1N1500A 20407[ 1N1647 RO052 | 1N1932A 20220 | 1N2071 RO054 | 1N2251A R0132 | 1N2540 R0136
1N1513 20415| 1N1648 RO053 [ 1N19328 20220 | 1N2071A RO054 [ 1N2252 RO134 | 1N2541 RO136
1N1513A Z0a15| 1N1649 R0053 [ 1N1934 20225 | 1N2072 RO050 [ 1N22524 RO134 |1N2542 RO137
IN1514 Z041€| 1N1650 RO053 | IN1934A 20225 | 1N2073 R0052 [ 1N2253 RO134 |1N2543 RO137
IN1514A 2041€| 1N1651 RO053 [ 1N19348 20418 | 1N2074 RO052 | 1N2253A RO134 |1N2544 RO138
IN1517 20424 1N1652 RO054 | IN1935 20228 | 1N2075 RO052'| 1N2254 RO134 | 1N2545 RO138
IN1517A 20424| 1N1653 RO054 | IN1935A 20228 | 1N2076 RO053 | 1N2254A RO134 |1N2546 RO090
1N1519 20405| 1N1692 RO052 [ 1N19358 20228 | 1N2077 R0053 | 1N2255 RO134 |1N2547 RO131
1N15194 Z0405| 1N1693 RO052 [ 1N1936 20231 | 1N2078 RO053 | 1N2255A RO134 |1N2548 RO132
1N1520 Z0407{ 1N1694 R0053 | IN1936A 20231 | 1N2079 RO054 | 1N2256 RO136 |1N2549 RO134
1N1520A 20407| 1N1695 RO0S53 | 1N19368 20231 | 1N2080 RO050 [ 1N2256A RO136 |1N2550 RO134
1N1524 20415] IN1696 RO054 | IN1937 20234 | 1N2081 RO052 [ 1N2257 RO136 | 1N2551 RO136
IN1524A 20415( 1N1697 RO054 [ 1N1937A 20234 | 1N2082 R0052 | 1N2257A RO136 | 1N2552 RO136
1N1525 20418| 1N1701 RO050 | 1N19378 20424 | 12083 RO053 [ 1N2258 RO136 |1N2553 RO137
1N15254 20418 1n1702 RO052 | 1N1938 20426 | 1N2084 RO053 [ 1N2258A RO136 |1N2554 RO137
1N1528 20424] 1N1703 RO052 | 1N1938A 20426 | 1N2085 RO054 [1N2259 RO136 | 1N2555 RO138
1N1528A 2042¢| 1N1704 R0053 | 1N19388 20426 [ 1N2086 RO0054 [ 1N2259A RO136 |1N2556 RO138
1N1537 RO130| IN1705 R0053 | 1N1943 20436 | 1N2090 RO050 [ 1N2260 RO137 | 1N2557 RO137
1N1538 RO131| 1N1706 RO054 | 1N1943A 20436 | 1N2091 RO052 [ 1N2260A R0137 | 1N2558 R0137
1N1539 RO132| 1N1707 RO050 | 1N19438 70436 | 1N2092 RO052 [ 1N2261 RO137 |1N2559 RO138
1N1540 R0132| 1N1708 RO052 [ 1N1955 20210 [ 12093 RO053 | 1N2261A RO137 |1N2560 RO138
1N1541 RO134| IN1709 R0052 | IN1955A 20210 {1N2094 RO054 [ 1N2262 RO138 | 1N2561 RO137
1N1542 RO134| IN1710 RO053 [ 1N19558 20210 | 1N2095 RO054 [ 1N22624 RO138 |1N2562 RO137
1N1543 RO136[ IN1711 RO053 [ 1N1960 20222 | 1N2096 RO054 [ 1N2263 RO138 | 1N2563 RO138
1N1544 RO136( 1N1712 RO054 | 1N1960A 20222 | 1N2103 RO050 [ 1N2263A R0138 |1N2564 RO138
1N1551 RO131| 1N1730 R0056 [ 1N19608 20415 [ 1N2104 R0052 | 1N2266 RO160 | 1N2565 RO130
1N1562 RO132| 1N1730A RO056 [ 1N1962 20228 | 1N2105 R0052 | 1N2267 RO160 [1N2566 RO131
1N1553 RO134| 1N1735 20214 | 1N1962A 20228 | 1N2106 RO053 | 1N2268 RO136 | 1N2567 RO132
1N1554 RO134| 1N1763 RO053 | IN1963 20231 | 1N2107 RO053 | 1N2269 RO136 | 1N2568 RO134
1N1555 RO136| 1N1763A RO053 | 1N1963A 20231 [ 1N2108 RO054 |1N2270 RO136 | 1N2569 RO134
IN1556 R0052] 1N1764 RO054 | 1N1964 20234 [1N2115 R0053 | 1N2271 R0136 |1N2570 RO136
1N1557 RO054 | IN1764A RO054 | 1N1964 A 20234 | 1N2116 RO053 | 1N2282 R0254 | 1N2571 RO136
1N1558 RO053] 1N1765 20407 | 1N19648 20424 | 1N2117 RO0S5 [ 1N2283 R0255 |1N2572 RO137
1N1559 RO053| 1N1765A 20407 | 1N1965 20426 | 1N2147 RO130 | 1N2284 R0256 {1N2573 RO137
1N1560 RO054| 1N1766 20408 | 1N1965A 20426 [ 1N2147A RO130 | 1N2285 R0257 [1N2574 RO138
1N1561 135] 1N1766A 20408 | 1N19658 20426 | 1N2148 RO131 | 1N2289 RO131 |1N2575 RO138
1N1562 135] 1N1770 20412 |1N1981 20208 | 1N2148A RO131 | 1N2289A R0131 [1N2576 RO130
1N1563 R0092{ 1N1770A 70412 | IN1981A 20208 | 1N2149 RO132 [ 1N2290 RO131 |1N2577 RO131
1N1563A R0092| 1N1773 20415 | 1N19818 20208 | 1N2149A RO132 | 1N2290A RO131 |1N2578 RO132
1N1564 RO092| IN1773A Z0415|1N1982 20210 | 1N2150 RO134 [ 1N2291 RO132 |1N2579 RO134
IN1564A RO092| 1N1775 20418 | 1N1982A 20210 [ 1N2150A RO134 | 1N2291A RO134 |1N2580 RO134
1N1565 179] 1N1775A Z0418 [ iN19828 70210 [ 1N2151 RO134 [ 1N2292 RO134 |1N2581 RO136
1N1565A 170] 1N1781 Z0424 [ 1N1983 20212 |1N2151A RO134 |1N2292 RO134 |1N2582 RO136
1N1566 170] IN1781A 20424 | 1N1983A 20212 | 1N2152 RO136 | 1N2293 RO134 |1N2583 RO137
1N1566A 170 1N1783 20426 | 1N19838 20212 | 1N2152A RO136 | 1N2293A RO134 |1N2584 RO137
1N1567 170 1N1783A 20426 | 1N1984 20215 | 1N2153 RO136 | 1N2326 134 |1N2585 RO138
1N1567A 179[ 1N1793 20436 [ 1N1984A 20215 | 1N2153A RO136 | 1N2348 RO130 | 1N2586 RO138
1N1568 172] 1N1793A 20436 | 1N1985 20217 1N2154 RO250 | 1N2349 RO131 |1N2587 R0130
1N1568A 170[ 1N1796 70439 [ 1N1985A 20217 | 1N2155 RO251 [1N2350 RO132 |1N2588 RO131
1N1581 RO130| 1N1796A 20439 | 1N1986 20220 [1N2156 R0253 | 1N2372 RO056 [1N2589 RO132
1N1582 RO131 1N1803 23504 | 1N1986A 20220 {1N2157 RO254 | 1N2373 RO054 | 1N2590 RO134
1N1583 RO132| 1N1803A 23504 | IN19868 20220 [1N2158 R0255 | 1N2374 R0056 {1N2591 RO134
1N1584 RO134| 1N18038 23504 | 1N1987 20222 [ 1N2159 RO256 [1N2390 RO090 {1N2502 RO136
1N1585 RO134| 1N1804 23505 | 1N1987A 20222 | 1N2160 R0257 | 1N2391 RO091 |1N2593 RO136
1N1586 RO136| 1N1804A 23505 | 1N19878 20222 | 1N2216 RO160 | 1N2392 R0092 {1N2594 RO137
1N1587 RO136| 1N18048 23505 | IN1988 20225 | 1N2218 RO136 | 1N2393 RO094 |1N2595 RO137
1N1588 23900 1N1806 23507 | IN1988A 20225 [1N2219 RO136 | 1N2399 R0090 [1N2596 RO138
1N1588A 23500| 1N1806A 23507 | 1N19888 20225 | 1N2220 RO136 | 1N2400 R0092 [1N2597 RO138
1N1589 23502| 1N18068 23507 | IN1989 20228 [ 1N2221 RO136 [1N2401 RO092 | 1N2508 RO130
1N1589A 23502| 1N1808 Z3511 | 1N1989A 20228 | 1N2222 RO137 | 1N2408 RO090 |1N2599 RO131
1N1590 23504 1N1808A Z3511|1N19898 20228 | IN2222A RO137 | 1N2409 R0092 | 1N2600 RO132
1N1590A 23504 | 1N 18088 23511 1N1990 20231 | 1N2223 RO137 | IN2410 R0092 | 1N2601 RO134
1N1593 23512| 1N1820 20407 | IN1990A 20231 [1N2223A R0137 | 1N2419 RO162 | 1N2602 RO134
1N1593A 23512| 1N1877 20415 | IN1991 20234 | 1N2224 RO138 |1N2482 RO052 |1N2603 RO136
1N1594 z3514]| IN1877A 20415 | 1N1991A 20234 | iN2224A RO138 | 1N2483 RO053 | 1N2604 RO136
1N1594A Z3514| 1N1878 z0418 [ 1N19918 70424 [ 1N2225 RO138 | 1N2484 RO054 |1N2605 R0O137
1N1595 23516| 1N1878A 20418 | IN1992 20426 | 1N2225A RO138 [ 1N2485 R0052 | 1N2606 RO137
1N1595A Z3516| 1N1881 20424 | 1N1992A 20426 | 1N2228 RO130 | 1N2486 R0053 | 1N2607 RO138
1N1596 23518 IN1881A 20424 | 1N19928 20426 | IN2228A RO130 | 1N2487 RO053 |1N2608 RO138
1N1596A Z3518] 1N1882 20426 | 1N1997 70436 | 1N2229 RO130 | 1N2488 RO054 | 1N2609 RO050
1N1597 23520| 1N1882A 20426 | 1N1997A 20436 | 1N2229A RO130 | 1N2489 R0054 [1N2610 R0052
IN1597A Z3520| 1N1887 20436 [ 1N19978 20436 | 1N2230 RO132 | 1N2491 RO130 | 1N2611 RO052
1N1599 Z3500| 1N1887A 20436 | 1N2013 RO054 | 1N2230A R0132 | 1N2492 RO131 |1N2612 RO053
1N1599A Z3500| 1N1895 23518 | 1N2014 R0052 [ 1N2231 RO132 | 1N2493 RO132 |1N2613 RO053
1N1600 23502| 1N1895A z3518 | 1n2015 RO052 [ 1N22314 RO132 | 1N2494 RO134 |1N2614 RO054
1N1600A 23502| 1N1896 23520 | IN2016 RO052 [ 1N2232 RO134 |1N2495 RO134 [1N2615 RO054
1N1601 23504 | 1N1896A 23520 | 1N2017 RO053 | 1N2232A RO134 | 1N2496 RO136 |1N2616 RO055
1N1601A 23504 | 1N1897 23522 | 1N2018 RO053 | 1N2233 RO134 | 1N2497 RO136 [1N2617 RO056
1N1604 Z3512] 1N1898 23524 | 1N2019 RO053 [ 1N2233A RO134 | IN2501 RO055 |1N2765 20215
1N1604A Z3512| 1N1898A 23524 | 1N2020 RO053 | 1N2234 RO134 | 1N2502 RO056 |1N2765A 20215
1N1605 z3514] 1N1901 23530 | 1N2021 R0162 | IN2234A R0134 [ 1N2505 RO0S5 | 1N2767 20230
1N1605A 23514) 1N1901A 23530 | 1N2022 RO164 [ 1N2235 R0134 [ 1N2506 RO056 |1N2767A 20230
1N1606 z3516] 1N1903 23534 | 1N2023 RO164 | 1N2235A RO134 [ 1N2512 RO131 |1N2772 RO055
1N1606A 23516| 1N1903A 23534 | 1N2024 RO164 [ 1N2236 RO136 [ 1N2513 R0132 |1N2773 RO056
1N1607 Z3518| 1N1904 23536 | 1N2025 RO164 | 1N2236A RO136 1N2514 RO134 |1N2774 RO056
1N1607A Z3518| 1N1904A 23536 | 1N2026 RO160 | 1N2237 RO136 [1N2515 RO134 [1N2775 RO056
1N1608 23520| 1N1907 RO090 | 1N2027 RO132 | 1N2237A RO136 [ 1N2516 RO136 [1N2786 RO162
1N1608A 23520| 1N1908 RO091 | 1N2028 RO134 [ 1N2238 RO136 [ 1N2517 RO136 | 1N2787 RO164
1N1609 23522 1N1909 RO092 [ 1N2029 RO134 | 1N2238A RO136 [1N2518 RO131 |1N2793 RO160
1N1609A z3522] 1N1910 RO094 | 1N2030 RO136 | 1N2239 RO136 [ 1N2519 RO132 |1N2794 RO161
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DEVICE Hep || pevice HEP DEVICE HEP DEVICE HEP
1N2795 R0162 | 1N3146 135 |1N3581 20414 |1N3889 RO160 |1N4141 R0092 | 1N44088 20418
1N2796 R0162 | 1N3160 134 |1N3581A z0a14 [1N3890 RO162 |1N4142 R0094 | 1N4414 z0424
1N2797 RO164 | 1N3182 R2503 |1N35818 Z0414 |1N3891 R0162 |1N4143 RO096 | 1N4a14A 20424
1N2798 R0164 | 1N3189 RO052 |1N3582 z0414 [1N3895 RO053 14144 RO097 | IN4a14B 20424
1N2799 R0164 | 1N3190 R00S3 |1N3582A zoa14 [1N3919 R0138 |1N4145 RO098 | 1N4a16 20426
1N2800 RO164 | 1N3191 R0054 [1N35828 zo414 [1N3924 R0138 |1N4148 RO600 | 1N4416A 20426
1N2801 135 1n3193 R0052 |1N3584 20414 [1N3929 R0056 |1N4149 R0602 | 1N44168 20426
1N2847 R0131 | 1N3194 R0053 |1N3584A Z0414 |1N3938 R0092 [1N4161 20412 [ 1N4423 70433
1N2848 R0132 | 1N3195 ROO54 |1N35848 Z0414 [1N3939 R0094 [1N4161A 20412 | 1N4423A 20433
1N2849 RO134 [ 1N3196 RO0SS |1N3592 135 |1N3940 R0096 |1N41618 Z0412 | 1N44238 20433
1N2850 RO134 | 1N3204 135 |1n3611 R0092 |1N3941 R0097 |1N4164 Z0a1s | 1N4426 20436
1N2851 RO136 | 1N3208 R0160 |1N3612 R0094 [1N3942 R0098 |1N4164A Z0415 [ 1N4426A 70436
1N2852 R0136 | 1N3209 RO161 |1N3613 R0096 |1N3952 R0052 |1N4 1648 20415 | 1N44268 20436
1N2858 R0050 | 1N3210 RO162 |1N3614 R0097 |1N3957 RO0S6 |1N4166 70418 | 1N4429 20439
1N2858A R0050 | 1N3211 RO164 [1N3616 R0160 |1N3981 R0092 |1N4166A 70418 [ 1N4429A 70439
1N2859 R0052 | 1N3212 RO164 |1N3616 RO162 |1N3982 R0094 |1N4166B Z0418 | 1N44298 20439
1N2859A R0052 | 1N3213 R0166 |1N3617 R0162 |1N3983 RO096 [1N4171 70423 | 1N4450 RO600
1N2860 R0052 | 1N3214 RO166 [1N3618 R0162 |1N3986 73505 [1N4171A 70423 | 14458 RO137
1N2860A Rro052 | 1N3227 R0052 | 1N3639 R0052 |1N3987 R0137 |1Na171B 70423 | 1N4as9 RO138
1N2861 R0053 | 1N3228 R0052 [1N3640 RO053 |1N3988 R0137 |1N4172 20424 | 1N4460 72508
1N2861A r0053 | 1N3229 R00S4 |1N3641 ROO0S4 |1N3989 R0138 |1N4172A z0424 | 1Naa62 22510
1N2862 R0053 | 1N3230 R0054 |1N3642 R00SS |1N3990 R0138 [1N4172B 20424 | 1N4464 22613
1N2862A R0053 | 1N3231 ROO0SS |1N3649 R0137 |1N3991 135 [1N4174 20426 | 1Naa6s 22514
1N2863 R0054 | 1N3232 RO0S6 |1N3650 R0138 |1N3993 73500 [1N4174A 20426 | 1N4467 22516
1N2863A R0054 | 1N3237 RO050 | 1N3656 R0052 |1N3995 73502 |1N4174B 70426 | 1N4469 22619
1N2864 R0054 | 1N3238 R0052 |1N3667 R0053 [1N3997 23504 |1N4181 20433 |1Naa7 72522
1N2864A RO054 | 1N3239 R0052 | 1N3658 RO054 |1N3998 73505 [1N41814 70433 | 1N4473 72525
1N2865 RO0SS | 1N3240 R0053 [1N3669 R0052 |1N4000 23507 |1N41818 20433 | 1N4475 22528
1N2866 ROO0S6 | 1N3241 R0054 [1N3670 R0137 |1N4001 R0050 [1N4184 20436 | 1N4477 22631
1N2867 ROO0SS | 1N3242 R0055 |1N3670A RO137 [1N4002 R0051 [1N4184A 70436 | 1N4483 22537
1N2868 R0056 | 1N3243 R00S6 |1N3671 R0137 [1N4003 R0052 [1N4184B 20436 | 1N4487 22542
1N2878 R005S | 1N3246 RO0S0 |1N3671A R0137 |1N4004 RO053 |1N4187 20439 | 1N4a4g9 22545
1N2879 RO0SS | 1N3247 R00S52 |1N3672 R0138 |1N4005 R0054 [1N4187A 70439 | 1N4491 72647
1N2880 RO056 [ 1N3248 R0052 [1N3672A R0138 |1N4006 R0055 |1N41878 20439 | 1N4499 20408
1N2881 R0056 | 1N3249 R0053 |1N3673 R0138 |1N4007 R0056 |1N4240 20405 | 1N4503 72531
1N2882 R0056 | 1N3250 RO054 |1N3673A R0138 [1N4010 20214 [1N4245 R0052 | 1N4506 R0132
1N2883 R0056 | 1N3251 R00SS |1N3678 z0412 |1Nd01 RO0S6 [1N4246 R0053 |1N4507 RO134
1N2971 23507 | 1N3252 R0056 [1N3681 20415 |1N4012 R0137 |1N4247 R0054 |1N4508 RO136
1N2971A 73507 | 1N3253 R0052 [1N3681A 20415 {1N4013 R0137 |1N4248 RO0SS |1N4510 RO138
1N29718 73507 | 13254 R0053 [1N36818 20415 |1N401a RO138 |1N4249 RO0S6 |1N4514 RO055
1N2973 23511 | 1n3285 R0054 [1N3683 20418 |1na01s R0138 |1N4250 R00SS |1N4517 R0092
1N2973A 23511 | 1N3256 R0055 [1N3683A z0418 |1N4026 73520 14251 RO056 |1N4523 135
1N2974 23512 | 1N3277 RO054 [1N36838 20418 |1N4026A 73520 [1N4261 23511 |1N4526 R0253
1N2974A 73512 | 1N3278 RO053 | 1N3689 Z0424 |1N40268 23520 [1N4261A 23511 | 1N4526 RO255
1N2976 23514 | 1n3279 R0054 |1N3689A 20424 |1N4028 23522 |1N42618 23511 |1N4627 R0267
1N2976A 23514 | 1N3280 R0055 |1N36898 20424 |1N4028A 23522 |1N4272 23522 | 1N4583 20414
1N2979 23516 | 1N3281 ROO0S6 | 1N3691 20426 |1n40288 23522 |1N4272A 23522 | 1N4583A zoa1a
1N2979A 23516 | 1N3282 R0056 [1N3691A 20426 | 1N4030 73524 [1N42728 23522 | 1N45838 20414
1N2982 23518 | 1N3287 135 | 1N36918B 20426 |1N4030A 73524 |1N4295 20220 | 1N4585 ROO0SS
1N2982A 23518 | IN3287W 135 |1N3638 70433 [1N4030B 73524 [1N4295A 20220 |1N4586 RO056
1N2985 23518 | 13298 RO0050 |1N3698A 20433 [1n4036 23530 |1N4299 z0a1a |1N4620 70206
1N2985A 23518 | 1N3403 20415 [1N36988 20433 [1N4036A 73530 [1N4299A z0414 | 1N4622 20208
1N2988 23522 | 1N3416 Z0415 [1N3701 20436 |1N40368 73530 [1N42998 20414 |1N4624 Z0210
1N2988A 23522 | 1N3465 134 |1IN3701A 70436 [1N4040 73534 [1N4300 20414 | 1N4625 Z0211
1N2990 73524 | 1N3466 134 [1N37018 70436 |1N4040A 73534 [1N4300A 20414 |1N4626 20212
1N2990A 73524 | 1N3467 135 [1N3704 70439 [1N4040B 73534 |1N4a3008 20414 | 1N4627 20214
1N2999 23530 | 1N3468 135 [1N3704A 20439 [1N4042 73536 |1N4303 Z0414 | 1N4634 Z0a1s
1N2999A 23530 1N3469 134 |1N37048 70439 |1N4042A 23536 |1N4303A 20414 | 1N4636 70418
1N3003 23534 [ 1N3470 134 [1nN3723 RO056 |1N40428 23536 |1N43038 Zoa14 | 1N4642 Z0424
1N3003A 73534 | 1N3483 135 |1N3732 70405 {1N4044 20426 |1N4304 20414 | 1N4650 70402
1N3005 23536 | 1N3484 134 |1n3748 Rro0s2 |1N4063 72528 [1Na304A 20414 | 1N4654 20405
1N3005A 73536 | 1N3486 R00S6 [1N3749 RO053 |1N4063A 72528 |1N4304B 20414 | 1N4655 70407
1N3019 20412 | 1N3491 R0220 [1N3750 R0054 |1N4066 22531 |1N4326 70412 | 1Na6S6 20408
1N3019A z0412| 1N3491R R0220R |1N3751 R0055 |1N4065A 72531 |1N4326A 20412 | 1N4660 70412
1N30198 70412 | 1N3492 R0222 |1N3752 R0056 [1N4070 72637 [1N43268 20412 | 1N4663 20415
1N3022 Zo0a15 | 1N3492R R0222R |1N3763 134 [1N4070A 22537 |1N4328 Z0a1a | 1N4665 Z0418
1N3022A z0415 | 1N3493 R0222 |1N3754 R0052 | 1N4074 72542 |1N4328A Zoa1a |1N4671 20424
1N30228 70415 | 1N3493R R0222R [1N3756 R0052 |1N4074A 72642 |1N43288 20414 |1N4673 20426
1N3024 20418 | 1N3496 20214 [1N3756 R0053 |1N4077 72545 |1N4329 20415 | 1N4684 20206
1N3024A Z0418 | 1N3497 20214 [1N3757 R0052 |1N4077A 72545 [1N4329A Z0415 |1N4686 70208
1N30248 20418 | 1n34a08 20214 |1N3758 R0053 [1N4080 22647 |1N43298 20415 |1Na68s z0210
1N3030 70424 | 1N3499 20214 | 13759 R0054 |1Na080A 72547 |1N4330 20416 |1Na689 20211
1N3030A 70424 | 1N3500 20214 |1N3760 R005S |1N4088 135 [1N4330A 70416 |1Na690 20212
1N30308 20424 | 1N3506 20206 |1N3761 RO0S6 |1N4089 RO053 [1N4330B 70416 |1Na6O1 z0214
1N3032 70426 | 1N3507 20402 |1N3773 135 |1N4092 RO600 [1N4331 20418 |1N4692 20215
1N3032A 70426 | 1N3508 20208 |1n3795 22522 |1N4095 20211 |1N4331A 20418 |1N4694 20217
1N30328 20426 | 1N3510 20210 [1N3795A 72622 |1N4097? 72545 |1N43318 20418 |1Na696 20219
1N3039 70433 [ 1N3611 20211 |1N37958 72522 |1N4099 20215 |1N4337 z0424 |1N4697 20220
1N3039A 20433 | 1N3512 RO052 | 1N3799 72528 [1N4101 20217 [1N4337A 70424 |1N4699 70222
1N30398 20433 | 1N3513 20214 | 1N3799A 72528 [1N4103 20219 |1N43378 z0424 [1Na701 20417
1N3042 20436 | 1N3514 20215 |1N37998 72528 |1N4103A 20412 |1N4339 70426 [1N4702 20225
1N3042A 70436 [ 1N3516 20217 | 13801 22531 [1N4104 20220 |1N4339A 20426 |1N4705 20228
1N30428 20436 [ 1N3517 70219 |1N3801A 22531 [1N4 106 20222 |1N43398 20426 |1N4707 70230
1N3045 20439 [ 1N3518 20220 | 1N38018 72531 |1N4106A 20415 |1N4346 20433 [1N4708 20231
1N3045A 70439 [ 1N3520 20222 | 1N3807 22537 [1N4108 70417 [1N4346A 20433 [1N4711 70234
1N30458 20439 | 1N3522 20225 | 1N3807A 22537 [1N4108A 70417 [1N4346B 70433 [1N4714 20426
1N3063 R0602 | 1N3524 70228 |1N38078 72537 |1N41088 20417 |1N4349 70436 |1N4718 RO090
1N3064 R0602 | 1N3626 20230 |1N3811 72542 [1N4109 20225 |1N4349A 70436 [1N4719 RO090
1N3066 R0602 [ 1N3526 20231 [1N3811A 72542 |1N4109A 20418 |1N43498 70436 [1N4720 RO091
1N3070 R0602 | 1N3528 20234 [1N38118 22542 [1Na109B 70418 [1N4352 20439 [1N4721 R0092
1N3071 R0602 | 1N3530 20426 {1N3813 72545 [1N4112 20228 |1N43524 z0439 |1N4722 R0094
1N3072 R0050 | 1N3537 20415 [1N3813A 72545 [1Nd114 20230 |1N43528 70439 |1N4723 RO096
1N3073 R0052 | 1N3544 R0052 | 1N38138 22545 [1Na11S 70231 {14361 RO0S6 |1Na724 R0097
1N3074 R0052 | 1N3546 R0052 [1N3816 72547 [INd118 70234 |1N4364 R0052 |1N4725 R0098
1N3075 R0052 | 1N3546 R0053 | 1N3816A 22547 [1Na118A 70424 |1N4365 RO052 [1N4728 70401
1N3076 R0053 | IN3547 R0053 [1N3815B 22547 [1Na1188 20424 |1N4366 R0053 |1N4728A 70401
1N3077 R0053 | 1N3548 RO0054 | 1N3822 70402 |1N4121 70426 [1N4367 RO053 [1N4729 70402
1N3078 R0053 | 1N3549 R0054 |1N3826 70405 [1N4121A 70426 |1N4368 RO0S4 |1N4729A 20402
1N3079 R0053 | 1N3563 R0056 |1N3826A 20405 [1N41218 70426 [1N4369 RO0S4 (1N4730 70403
1N3080 RO054 | 1N3564 135 [1N3827 20407 [1Na127 70432 |1N4383 RO052 |1N4730A 20403
1N3081 R0054 | 1N3569 R0131 | 1N3827A 20407 |1Na127A 70432 [1N4384 R00S3 |1N4732 20405
1N3082 R0052 | 1N3570 R0132 | 1N3828 70408 |1N41278 20432 |1N4385 RO0S4 |1N4732A 20405
1N3083 R0053 | 1N3571 RO134 | 1N3828A 20408 [1N4129 20433 |1N4403 20412 |1N4733 20406
1N3084 R00S4 | 1N3572 R0134 | 1N3866 R0052 [1N4129A 20433 [1N4403A 20412 |1N4733A 20406
1N3106 R0054 | 1N3573 RO136 | 1N3867 R0053 |1N41298 70433 [1N44038 70412 {1Na734 20407
1N3107 RO0S6 | 1N3574 RO136 | 1N3868 R0054 [1N4132 70436 |1N4406 Z0415 |1N4734A 20407
1N3110 135] 13575 R0052 | 1N3869 RO056 | 1N4132A 70436 [1N4406A 20415 [1N4735 20408
1N3121 134 | 1N3580 Z0414 | 1N3879 RO160 |1N41328 70436 |1N4406B Z0415 |1N4735A 20408
1N3122 135 | 1N3580A Z0414 | 1N3880 R0162 |1N4133 R0090 [1N4408 20418 |1N4736 70409
1N3125 134 | 135808 20414 | 1N3881 R0162 |1N4140 R0091 |1N4408A Z0418 |1N4736A 20409
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1N4737 20410 | 1N4905 20416 | 1N5034 22528 | IN5240A 20220 |1N5403 RO094 {1NS531 Z0414
1N4737A 20410 | 1N4905A 20416 | iNs5034A 22528 | IN52408 20220 | 1N5404 R0094 {1NE531A Z0414
1N4738 20411 | 1N4906 20416 | 1NS036 22531 [ 1N5241 20414 | 1N5405 RO096 |1N55318 Z0414
1N4738A 20411 | 1N4g06A 20416 | INS036A Z2531 | 1N5241A 20414 | 1N5406 R0096 |1N5532 20222
1N4739 20412 | 1n4907 20416 | IN5045 22537 | 1N52418B Z0414 | 1NS407 RO097 [1IN5532A 20222
1N4739A 20412 | 1N4907A 20416 | iN5045A 22537 | IN5242 20222 |1N5408 RO098 |1N5532B 20222
1N4740 20412 | 1N4908 20416 | 1NS049 22542 | 1IN5242A 20222 | 1N5409 R0254 [1N5533 20416
1N4740A 20413 | 1N4908A 20416 | INS049A 22542 | 1N52428 20222 [1NS410 R0134 |1N5533A 20416
1N4741 20414 | 1N4g09 20416 | 1N5051 22545 | 1N5243 20416 [ 1N5411 311 |1N55338 20416
1N4741A 20414 | 1N4909A z0a16 | 1Ns051A 22545 | 1N5243A 20416 | INS415 R0050 |1NS534 0417
1N4742 20415 | 1N4910 20416 | 1N5052 RO097 | IN52438 20416 | 1N5416 RO052 |INS534 A 20417
1N4742A 20415 | 1N4910A 20416 | 1N5053 R0097 | 1N5244 20417 | 1NS417 R0052 [1N5534B 0417
1N4743 20416 | 1N4911 20416 | 1nN5054 R0098 | 1N5244A 20417 | 1NS418 R0053 [1NS5535 20225
1N4743A 20416 | 1n4ag11A 20416 | IN5055 RO0S52 | 1N52448 20417 | 1N5419 R0054 [1N5535A 20225
1N4744 20418 | 1N4912 20416 | 1N5056 RO052 | 1N5245 20225 | 1N5420 R0054 |1NS535B 20225
1N4744A 20408 | 1n4912A 20416 | 1N5057 RO0S53 | 1N5245A 20225 | 1N5426 RO0S0 |1N5538 20228
1N4745 20419 | 1N4913 20416 | 1N5058 RO053 | IN52458 20225 | 1N5441 R2500 |1NS538A 20228
1N4745A 20419 | 1N4913A 20416 | 1N5059 R00S52 | 1N5248 20228 | 1N5441A R2500 |1N55388 20228
1N4746 20420 | 1N4914 20416 | 1N5060 RO0S3 | IN5248A 20228 | 1N54418B R2500 |1N5540 20230
1N4746A 20420 | 1N4914A 20416 | 1N5061 RO0S4 | IN52488 20228 | 1NS441C R2500 |1NS540A 20230
1N4747 20421 { 1N4915 20416 | 1N5062 ROO055 | IN5250 20230 | 1N5441D R2500 | 1N55408 20230
1N4747A 20421 | 1N4915A 20416 | 1N5064 22510 | IN5250A 20230 | 1N5443 R2501 |1N5541 20231
1N4748 20422 | 1N4933 R0600 | 1N5066 z2513 | 1nN52508 20230 | 1IN5443A R2501 |[1NSS41A 20231
1N4748A 20422 | 1N4934 R0602 | 1N5067 Z2514 | 1N5251 20231 | 1N5443B R2501 |1NSS41B 20231
1N4749 20423 | 1N4935 R0602 | 1N5071 z2519 | 1NS251A 20231 | 1N5443C R2501 |1N55468 20426
1N4749A 20423 | 1N4936 R0604 | 1N5073 22522 | IN52518 20231 | 1N5443D R2501 |1N5562 Z0412
1N4750 20424 | 1N4938 R0602 | 1N5074 22525 | IN5254 20234 | 1N5445 R2502 [1NS562A Z0412
1N4750A 20424 | 1N4942 170 | 1N5076 22528 | 1N5254A 20234 | 1N5445A R2502 |1N55628 20412
1N4752 20426 | 1N4943 170 | 1N5078 22531 | IN52548B 20234 | 1N54458 R2502 [1N5564 z0414
1N4752A 20426 | 1N4ga4 170 | 1NS087 22537 | IN5257 20426 | 1NS445C R2502 [IN5564A 20414
1N4754 20428 | 1N4945 170 | 1NS094 22542 | IN5257A 20426 | 1N5445D R2502 | 1N5564B 20414
1N4754A 20428 | 1N4946 170 1NS097 z2547 | 1N52578 20426 | 1NS450 R2503 | 1N5565 20415
1N4756 20430 | 1N4947 170|1Ns170 R0090 | 1N5263 20432 | 1N5450A R2503 | IN5565A Z0415
1N4756A 20430 | 1N4948 170] 1NS171 R0090 | 1N5263A 20432 | 1N54508 R2503 | 1N5565B Z0415
1N4758 20432 | 1N4g50 R0050 | 1N5172 RO091 | IN52638 20432 | 1N5450C R2503 | 1N5566 Z0416
1N4758A 20432 | 1N4951 R9001|1N5173 R0094 | 1N5265 20433 | 1N5450D R2503 | IN5566 A 20416
1N4759 20433 | 1N4952 R9001 | 1N5174 R0094 | 1N5265A 20433 | 1N5453 R2504 | 1INS5668 Z0416
1N4759A 20433 | 1N4955 22510| 1N5175 RO096 | 1N5265B 20433 | IN5453A R2504 [1NS5567 20418
1N4762 20436 | 1N4gS5A 22510| 1N5176 R0096 | 1N5268 20436 | IN54538 R2504 |1N5567A Z0418
1N4762A 20436 | 1N49558 22510 1N5177 RO097 | IN5268A 20436 | IN5453C R2504 | IN55678 z0418
1N4764 20438 | 1N4957 22513 | 1NS178 RO098 | 1N52688 20436 | 1N5453D R2504 [1NS573 Z0424
1N4764A 20438 | 1N4g57A 22513| 1N5179 RO050 | 1N5272 20439 | 1N5456 R2505 | IN5573A 20424
1N4765 20219 | 1N49578 22513 | 1N5180 RO102 | 1N5272A 20439 | 1N5456A R2505 |1N55738 20424
1N4765A 20219 | 1N4958 22514 | 1N5185 R0100 | 1n52728 20439 | 1N5456B R2505 | IN5575 20426
1N4 7658 20219 | 1N4958A 22414 | 1IN5185A RO100 | 1IN5320 RO052 | 1N5456C R2505 | INS575A 20426
1N4766 20219 | 1N49588 22514 | 1N5186 RO101 ]| 1N5326 RO102 | 1N5456D R2505 | INS5758 20426
1N4766A 20219 | 1N4960 22516 | IN5186A RO101 ]| 1N5333 22500 | 1N5461 R2500 | 1N5581 20432
1N4766B 20219 | 1N4960A 22516 | 1N5187 RO104 | IN5333A 22500 | INS461A R2500 [ 1N5581A 20432
1N4767 20219 | 1N49608B 22516 | 1N5187A R0102 | 1IN53338 22500 | 1N54618 R2500 | 1N55818 20432
1N4767A 20219 | 1N4960D 22516 | 1INS188 R0104 | 1N5335 22502 | 1NS461C R2500 | 1N5582 20433
1N47678 20219 | 1N4962 22519 [ 1N5188A R0104 | 1N5335A 22502 | 1N5461D R2500 | INS582A 20433
1N4768 20219 | 1N4962A 22519 1N5189 RO106 | 1N53358 22502 | 1N5463 R2501 [ 1N55828 20433
1N4768A 20219 | 1N49628 22519 | IN5189A RO106 | 1N5337 22504 | 1N5463A R2501 | 1N5585 20436
1N47688B 20219 | 1N4964 22522 1NS190 R0106 | 1N5337A 22504 | 1N5463B R2501 | IN5585A 20436
1N4769 20219 | 1N4964 A 22522 1IN5190A R0106 | 1N53378 22504 | 1NS463C R2501 | 1N55858 20436
1N4769A 20219 | 1N49648B 22522| 1N5194 R0052 | 1N5339 22506 | 1N5463D R2501 | 1N5588 20439
1N4 7698 20219 | 1N4966 22525] 1N5195 R0052 | 1N5339A 22506 | 1N5465 R2502 | IN5588A 20439
1N4770 20219 | 1N4966A 22525 | 1N5196 RO053 | 1N5339B 22506 | INS465A R2502 | 1N5588B 20439
1N4770A 20219 | 1N49668B 22525 1N5197 R0090 | 1N534 1 22508 | 1N54658 R2502 | IN5605 R0052
1N47708 20219 | 1N4968 22528 1N5198 RO091 | 1INS341A 22508 | 1N5465C R2502 | IN5606 RO052
1N4TT 20219 | 1N4968A 22528 1N5199 RO092 | 1N534 1B 22508 | 1N5465D R2502 | 1N5607 RO052
1N4771A 20213 | 1N49688B 22528 1N5200 R0094 | IN5343 22510 | 1NS470 R2503 | IN5608 R0052
1N47718 20219 | 1N4g70 22531] 185201 R0096 | 1N5343A 22510 | 1N5470A R2503 | IN5609 RO0S52
1N4772 20219 | 1N4970A 22531 1N5206 RO096 | 1N53438 22510 | 1N54708B R2503 | IN5614 RO0S52
1N4772A 20213 | 1N49708B 22531 | 1N5207 R0104 | 1N5346 22513 | 1N5470C R2503 | 1INS615 R0052
1N47728B 20219 | 1N4976 22537 1N5208 R0052 | 1N5346A 22513 | 1N5470D R2503 [ 1N5616 R0053
1N4773 20219 | 1N4g76A 22537 1N5209 RO052 | 1N53468 22513 | 1N5473 R2504 { 1N5617 R0053
1N4773A 20219 | 1N49768 22537 1N5210 R0052 | 1N5347 22514 | 1N5473A R2504 | INS618 R0054
1N47738 20219 | 1N4980 22542 1N5211 R0052 | 1N6347A z2514 | 1N54738 R2504 | 1N5619 RO054
1N4774 20219 | 1N4980A 22542 1N5212 RO053 | 1N53478 22514 | 1N5473C R2504 | IN5620 RO0SS
1N4774A 20219 | 1N49808B z2542| 1n5213 R0054 | 1N5349 Z2516 | 1IN5473D R2504 | IN5621 RO055
1N47748B 20219 | 1N4982 z2545| iN5214 ROO055 | 1N5349A 22516 | 1N5476 R2505 | 1N5622 RO056
1N4816 RO090 | 1N49B2A 22545 | 1N5215 R0052 | 1N53498 22516 | INS476A R2505 | 1IN5624 RO102
1N4817 R0091 | 1N4982B z2545| 1N5216 RO053 | 1N5352 22519 | 1NS4768B R2505 | IN5625 R0104
1N4818 R0O092 | 1N4984 z2547| in5217 R0054 | 1N5352A 22519 ] 1IN5476C R2505 | IN5626 R0106
1N4819 RO094 | 1N4984A 22547] 1N5218 RO056 | 1N53528 22519 | 1N5476D R2505 [ 1N5632 Z0412
1N4820 R0094 | 1N4984B 22547 1N5220 R0050 | 1N5355 22522 | 1N5518 20206 | 1IN5632A 20412
1N4821 R0O096 | 1N4997 R0080| 1N5226 20206 | 1NS355A 22522 INS518A 20206 | 1N5634 Z0414
1N4822 R0096 | 1N4998 R0O081| 1N5226A 20206 | 1N5358 22525 | 1NS5188 20206 | INS634A Z0414
1N4842 20424 | 1N4999 R0082 | 1N52268 20206 | 1N5358A 22525 | 1N5519 20402 | 1N5635 Z0415
1N4842A 20424 | 1NS000 R0084 | 1N5227 20402 | 1N53588 22525 | INS519A 20402 | 1N5635A Z0415
1N48428 20424 | 1N5001 RO086 | 1N5227A 20402 | 1N5361 22528 | 1NS5198 20402 | 1N5636 Z0416
1N4844 20426 | 1N5004 R0052| 1N52278 20402| 1N5361A 22528 | 1N5520 20402 | 1N5636A Z0416
1N4B44A 20426 | 1N5005 R0052 | 1N5228 20208 | 1N53618 22528 | 1N5520A 20208 | 1N5637 Z0418
1N4844B 20426 | 1N5006 R0053| 1N5228A 20208 | 1N5364 22531 | 1N55208 20208 | 1NS637A z0418
1N4854 20436 | 1N5007 R0054 | 1N52288 20208 | 1N5364A 22531 | 1N5520C 20208 | 1N5643 Z0424
1N4BS4A 20436 | 1N5008 Z2500| 1N5230 20210| 1N5364B 22531 | 1N5522 20210 | 1N5643A Z0424
1N48548 20436 | 1NS5008A 22500 | 1N5230A 20210| 1nN5370 22537 | 1N5522A 20210 | 1IN5645 20426
1N4857 20439 | 1N5010 22502| 1N52308 Z0210| 1N5370A 22537 | 1N55228B 20210 | 1N5645A 20426
1N48S7A 20439 | 1N5010A 22502| 1N5231 20211 | 1nNs3708 22537 | 1N5523 20211 | 1NS651 20432
1N48578 20439 | 1N5012 22504 | 1IN5231A 20211| 1N5375 22542 | 1N5523A 20211 | 1NS651A 20432
1N4883 22516 | 1N5012A z2504] 1N52318 20211| 1N5375A 225421 1N55238 20211 | 1IN5652 20433
1N4896 20416 | 1N5014 22506 | 1N5232 20212| 1N53758 22542 1N5524 20212 | 1IN5652A 20433
1N4896 A 20416 | 1N5014A 22506 | 1N5232A 20212| 1N5378 22545 | IN5524A 20212 | 1INS655 20436
1N4897 20416 | 1N5015 22508 | 1N52328 20212 1N5378A 22545 | 1N55248B 20212 | IN5655A 20436
1N4897A 20416 | 1NSO15A 22508 | 1N5233 20214 | 1N53788 22545 [ 1N5525 20214 | 1IN5658 20439
1N4898 20416 | 1N5017 Z2510| 1N5233A 20214 | 1N5380 22547 ) IN5525A 20214 | 1IN5658A 20439
1N4898A 20416 | 1NS017A 22510] 1N5234 20214 | 1N5380A 22547 | 1N55258B 20214 | IN5672A 20206
1N4899 20416 | 1N5019 22513| 1IN5234A 20214 1N5391 R0090 | 1N5526 20215 | INS5673A 20206
1N4899A 20416 [ INS019A z2513| 1N52348 20214| 1N5392 RO091 | 1IN5526A 20215 | INS674A 20208
1N4900 20416 | 1N5020 z2514| 1N5235 20215| 1N5393 R0092 | 1N55268 20215 | IN5675A 20208
1N4900A 20416 | 1N5020A Z2514| 1N5235A 20215| 1N5394 R0094 | 1N5528 20217 | IN5676 A 20210
1N4901 20416 | 1N5022 z2516| 1N52358 20215 | 1N5395 R0094 | 1N5528A 20217 | INS677A 20210
1N4901A 20416 | 1N5022A 22516 1N5237 20217 | 1N5396 RO096 | 1N55288 20217 | 1N5678A 20212
1N4902 20416 | 1N5025 22519 1N5237A 20217| 1N5397 RO096 | 1N5529 20219 | IN5711 ROO050
1N4902A 20416 | 1N5025A 22519] 1N52378 20217| 1N5398 R0097 | 1N5529A 20219 | 1N5712 R0O050
1N4903 20416 | 1N5028 22522| 1N5239 20219 1N5399 R0098 | 1N55298 20219 | 1N5713 RO0S0
1N4903A 20416 | 1NS5028A 22522 1N5239A 20219 1N5400 R0090 | 1N5530 20220 ] 1N5719 R0052
1N4904 20416 | 1N5031 22525| 1N52398 20219| 1N5401 RO091| 1NS5530A 20220 | 1N57298 20211
1N4904A 20416 | 1N5031A 225251 1N5240 202201 1N5402 R0092 | 1N55308 20220 1 1n57308 20212
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DEVICE Hee || oevice Hee || pevice HeP | oevice nep [l oevice HEP
IN57318 20214] 15016 ROO050 | 15225 20412 [15477 20234 | 151321 R0162 | 152069 20217
1N57328 20215} 15020 R0091 | 15226 20414 | 15480 20408 [ 151322 R0162 | 152076 RO0S0
1N57348 20217| 15021 R0092 | 15227 z0415 | 15482 20412 [151341 R00S0 | 152076 A RO050
1N57358 zo219{ 15023 R0094 | 15228 20416 [ 15483 20414 | 151342 RO052 | 152082 20217
1N5736B 20220| 15025 RO096 | 15229 20417 15484 20417 151343 R0052 [152082A 70217
IN57378 20414 | 15027 R0097 [ 15230 70418 | 15487 20424 [ 151344 R0053 [ 152001 20219
1N57388 20222 15030 ROGS0 [ 15231 70419 | 15490 73505 | 151345 R0053 [152091A 20219
1N57398 Zo0a16| 15031 R0052 | 15233 20420 | 15491 23507 151346 R0054 (152092 R0052
1N57408 20225| 15032 RO052 | 15235 70421 | 15544 R0137 [ 151347 ROO0S5 | 152100 20220
1N57428 70228 15034 RO053 [ 15236 70422 | 15545 RO138 | 151348 RO0S6 | 152100A 20220
1N57438 20230 15036 RO054 | 15237 20423 | 15553 R2502 | 151349 RO056 |152110 20414
1N5744B 20231 15038 ROOSS [ 15239 70424 | 15554 R2502 [ 151351 RO162 [152110A 70414
1N57468 20234 15054 RO0053 | 15241 20426 | 15555 R2503 [ 151352 RO162 | 152117 70413
1N57488 20426 | 15058 RO055 | 15243 20428 | 15556 R2503 | 151353 R0134 [152117A 70413
1N5754B 20432} 15100 R0052 | 15246 70430 | 18857 ROOSS [ 151354 R0134 |152120 70222
1N57558 z0433| 15101 RO052 | 15249 20432 | 15558 RO0S4 [ 151355 RO136 |152120A 20222
1N5760 311] 15102 R0053 | 15250 20433 | 15559 ROO53 | 151356 R0137 [152130 70416
1NC61684 R0050| 15103 RO053 [ 15253 70436 | 15685 R0053 151357 R0138 | 1521304 70416
1NJ27 RO056 | 15104 RO054 | 15255 20438 | 15686 RO054 | 151420H ROO0S0 |152139A R2500
1NJ61224 135) 15108 RO054 | 15257 Z0439 | 15687 RO0SS | 151472 R0054 | 1521398 R2500
1NJB1675 134 15106 R005S | 15258 z0440 | 15692 20407 | 151500 R2500 |152139¢C R2501
1NJ61676 R0052| 15107 R00SS | 15261 20442 | 15693 RO602 | 151501 R2501 |152147A R2500
1P541 135 15108 R0056 | 15262 23502 | 15696 20415 {151502 R2502 (1521478 R2500
1P542 135/ 15109 R00S6 | 15263 z3504 | 15697 20418 1151503 R2503 |152147C R2500
1R9 R0052| 15111 RO0S2 | 15264 23505 | 15700 20424 [ 151514 R0052 |152147D R2500
1R9J RO054 [ 15112 R0053 | 15265 Z3507 | 15750 20700 | 151515 RO052 {152150 20225
1ROL RO055 | 15113 R0053 | 15267 z3511 | 157500RN R0700 | 151516 RO052 [152150A 20225
1R9U RO054| 15114 RO0S53 | 15269 23514 [ 15751 20102 | 151553 R0052 |152180 20228
1R9.1 z0412| 15118 RO054 | 15272 23516 | 15753 20206 | 151554 ROO0S0 |152180A 20228
1R91A Z0412| 15116 RO054 | 15275 Z3518 | 15754 20208 | 151555 ROO0S0 | 152186 RO050
1R9.1B 20412 15117 RO0SS | 15278 23520 | 15755 20405 | 151575 RO134 152190 20217
1R 20414] 15119 R00S0 | 15281 23522 | 15756 70212 | 151576 R0136 }152191 20217
1R11A 20414 15120 RO0SO | 15283 23524 | 15757 20215 [151577 R0137 152192 20217
1R11B Z0414| 15121 R0052 | 15291 23530 | 15758 20219 151578 R0138 [152198 RO700
1R12 20415 15122 R0052 | 15295 23534 [ 15759 20220 }151579 R9001 152200 20230
1R12A 2041515123 R0053 | 15297 23536 | 15760 20416 [151580 R00S0 |152200A 20230
1R128 20415| 15124 RO0S3 | 15307 134 [ 15761 20225 | 151588 ROB0O |152220 70231
1R13 Zoa16] 15125 R0054 | 15310 RO053 [ 15762 70228 | 151589 134 |152220A 70231
1R13A Z0416] 15126 RO054 [ 15311 RO052 | 15844 R0053 [ 151621 RO052 |152270 70234
1R138 Z0416] 15127 134 [15312 ROO052 | 15846 R0054 | 151622 R0052 |152270A Z0234
1R15 zoa18| 15130 RO0S0 [ 15313 RO0S3 | 15848 ROO0SS | 151623 R0052 | 152306 RO0S54
1R15A 20418 15131 R0052 | 15314 RO053 | 15850 RO056 | 151624 R0053 [152307 ROO0S5
1R158 20418] 15132 RO052 | 15315 R0054 | 15892 R2502 | 151625 RO054 152308 RO056
1R27 Z0424| 15134 RO053 | 15330 20211 [15893 R2503 | 151626 RO137 [152310 RO054
1R27A Z0424] 15135 20414 [15331 70408 | 15920 ROO0S0 [ 151627 RO138 |152311 ROOS5
1R278 z0424| 15136 R0054 | 15332 20215 | 15921 R0092 | 151629 R0137 [152312 RO056
1R33 20426 | 15137 70225 | 15333 70217 | 15922 R0094 | 151630 RO138 |152313 RO054
1R33A 20426 15138 ROO0S5 | 15334 20412 [15923 RO0096 | 151650 ROO050 (152314 RO0S5
1R338 70426 15136 RO052 | 15335 70220 | 15924 R0097 (151651 RO050 |152315 RO0S6
1R56 20432| 15147 RO052 | 15336 20415 | 15925 R0098 | 151652 R0132 | 152330 70426
1R56A 70432 15148 RO053 | 15337 20222 | 15926 R0132 | 151653 R0134 |152330A 20426
1R568 20432| 15149 R0053 | 15338 20225 | 15927 RO134 | 151654 R0253 (152349 R0092
1R62 20433] 15150 R0054 | 15339 20228 | 15928 RO136 | 151655 RO254 |152350 RO094
1R62A 20433/ 15151 R0162 [ 15351 R2502 | 15929 RO137 | 151658 RO050 (152351 RO052
1R62B 70433{ 15152 R0162 | 15351M R2502 | 15930 RO138 | 151660 R0132 [152352 RO054
1R81 R0050{ 15153 RO134 153515 R2502 | 15931 R0253 [ 151661 R0134 (152353 RO055
1R82 Z0436| 15154 R0134 | 15352 R2502 | 15932 RO255 | 151662 R0132 |152354 RO056
1RB2A 70436 15156 R0136 | 15352M R2502 | 15933 RO257 | 151663 R0134 |152356 RO052
1R828 70436 15156 R0136 [ 15353 R2503 | 15940 ROO0S0 | 151665 RO054 |152357 RO053
1R110 Z0439] 15160 RO130 [ 15387 134 | 15941 R00S0 [ 151701 134 [152361 RO052
1R110A Z0439| 15161 R0162 | 15358 RO052 | 15942 R0052 }151715 20215 |152362 RO053
1R1108 20439 15162 RO162 | 153585 ROO50 | 15951 RO050 | 151717 20412 |152363 RO054
1RC20 R1221| 15163 R0134 | 15395 R0053 | 15952 ROOS0 |151718 20412 (152364 ROO0S5
1RE10 R0052| 15164 R0134 [ 15396 R0054 {15953 ROO050 | 151765 R2504 |152365 RO056
1ROE RO054 | 15165 R0136 | 15397 ROOSS | 15954 R0052 [151841 RO255 {152371 RO052
1ROF R0054| 15166 R0136 | 15398 ROO0S6 | 15955 RO0052 | 151842 R0257 (152372 RO052
1ROH R0052[ 15170 RO0250 | 15399 RO053 | 15963 R0602 | 151850 two R0052 {152373 RO053
1512 134[ 15171 R0251 | 15400 R0054 | 15990 134 |151850R R9002 [152374 RO054
1513 13515172 RO0253 | 15401 ROO055 | 15990-AM 135 |151885 R0052 |152375 RO052
1518 135] 15173 R0254 | 15402 R0056 | 15990s 134 151886 RO052 [152376 RO053
1520 135[ 15174 RO255 | 15410 R0131 | 15993 20206 151887 R0053 |152377 RO091
1532 13| 15175 R0256 {15411 R0132 | 15994 20208 {151888 R0054 1152378 R0092
1533 13415176 R0257 15413 RO134 | 15995 R2502 |151890 RO054 [152379 R0094
1534 134 15180 RO050 [ 15415 R0136 | 151001 RO0S0 [151891 ROO055 |152380 RO096
1534A 134[15181 R0052 [ 15417 RO137 151007 ROO50 [ 151892 R0056 [152401 RO052
1535 135[ 15182 R0052 [ 15419 R0138 | 151009 134 |151894A R2503 [152402 RO052
1540 R0052 | 15183 R0053 | 15420 R0131 [151010 134 | 1518948 R2503 |152403 RO053
1541 RO052 [ 15186 134 15421 R0132 | 151061 R0052 [151894C R2503 |152404 RO054
1542 R0053 | 15188 134 [15423 R0134 | 151062 R0052 [151894D R2503 |152408 ROO0S55
1543 R0053 | 15188AM 134 [15425 RO136 [151063 RO053 [151895A R2503 {152406 RO056
1544 RO0054 | 15188FM 135 | 15426 135 | 151064 R0054 [ 1518958 R2503 |152408 RO090
1545 R0054 | 151885 134 [15426G 135 [ 151065 R00SS [151895¢C R2503 |152409 RO0091
1546 R00S5 | 15189 134 [15427 R0137 [ 151066 R00S6 [151895D R2503 |152410 R0092
1547 R00S5 | 15190 20211 [15430 R0090 [ 151071 R0091 (151922 R2500 [152411 R0094
1550 1341 15191 70214 | 15431 R0091 [151072 R0092 | 151923 R2501 |152412 R0094
1558 134] 15192 20215 [ 15432 R0092 | 151073 R0094 (151924 R2500 [152413 RO096
1572 Ro052 | 15193 70217 | 15434 R0094 | 151074 R0096 | 151925 R0700 |152414 RO096
1573 135 15194 20219 [ 15436 R0096 | 151075 R0097 151941 RO052 |152415 RO090
1575 13515195 70220 | 15438 R0097 | 151076 R0098 | 151942 RO052 |152416 RO091
1576 134[ 15196 70414 | 15441 134 151209 R0051 [151943 RO053 [152417 RO092
1577 134] 15197 20222 | 15442 R0130 [ 151211 ROOS4 | 151944 R0054 1152418 RO094
1578 135 15198 70417 | 15443 R0130 [151212 R0602 | 1520304 20206 |152419 RO094
1579 135115199 70228 | 15444 RO131 151213 RO050 |152033 70206 [152420 R0096
1580 135 15204 RO053 | 15445 R0131 [151214 ROO0S0 [152033A 70206 [152421 RO096
1582 135 [ 15205 RO053 | 15446 RO132 | 151215 R00S0 152036 70402 152422 R0220
1583 R0052 | 15206 RO054 | 15451 134 |151216 RO00S0 [152036A 20402 [152423 R0222
1584 RO0052 | 15207 RO054 | 15454 135 | 151221 R0052 |152039 70208 152424 R0222
1585 R2502 | 15208 RO053 | 15455 135 | 151222 RO054 |152039A 20208 [152434 RO160
1S85WT R2502 | 15209 ROO054 [ 15456 R0050 | 151223 RO056 |152047 20210 |152435 RO161
1588G 135] 15211 RO0S56 | 15457 R0052 [ 151224 R0054 [152047A 20210 |152436 RO162
1590 R0052| 15212 20217 | 15458 R0052 | 151225 ROOSS | 152051 20211 |152437 RO164
1591 R0052| 15213 20217 | 15459 RO052 [151225A RO0S6 [152051A Z0211 [152438 RO164
1592 R0053 | 15214 20217 |15467R 134 (151230 RO0053 | 1520518 20405 |152439 RO166
1593 R0053| 15215 z0219 | 15470 z0214 | 151231 RO054 |152056 20212 [152440 R0220
1594 R0054 | 15216 20219 15471 20215 [151232 R0054 |152056A 70212 (152441 R0222
1595 RO054 | 15220 20405 {15472 20219 [151233 ROO0SS [ 152062 20214 |152442 R0222
1596 R0055 | 15221 70407 | 15473 20414 [151234 RO056 | 1520624 20214 [152446 RO250
1597 ROO055 | 15222 70408 | 15474 20417 151237 R0053 (152067 70217 |152447 RO251
1598 R0056 | 15223 20410 | 15475 20228 [151238 R0054 |152068 20215 |152448 RO253
1599 R0056 | 15224 zoa11 15476 z0231 151288 R0251 11520684 zo215 l1s2449 RO254

34



HEP Semiconductor Replacement Cross-References

152450 RO255| 157062 Z0214 | 1TA13A 20416 |1262D 20433 |1.5DKZ128B Z2516 |[1.5R18B 22522
152451 RO256| 1S7062A 20214 |1TA13B 20416 |1262D5 20433 |15DKZ13 22516 |1.5R22 22525
183007 Z0410| 1570628 20214 |1TA14 20417 |1262D10 20433 |[15DKZ13A 22516 |1.5R22A 22525
183009 20412 187068 Z0215 |1TA14A Z0417 1282 20436 | 1.5DKZ13B 22516 |1.5R22B 22525
183011 20414 1S7068A Z0215|1TA14B 20417 112B2A 20436 11.5DKZ16 22519 |1.5R27 22528
183012 20415 1570688 Z0215 |1TA1S Z041B | 1ZB2B 20436 | 1.5DKZ16A Z2519 |1.5R27A 22528
153013 20416| 157082 Z0217 |1TA1ISA Z041B |12B2C 20436 |1.5DKZ168B 22519 |1.5R278B 22528
183015 Z2041B| 1S7082A 20217 |1TA15B 2041B11282D 20436 |1.5DK222 22525 |1.5R33 22531
183027 20418 1570828 20217 |1V68611A47 716 | 1282D5 20436 | 1.5DKZ222A 22525 |1.5R33A 22531
183033 Z0426] 157091 20219 | 1VA10 R0052|1282D10 20436 | 1.5DK2228B 22525 [1.5R33B 22531
153039 20428] 1S7091A 20219 | 1Ws1 RO0S1 112110 20439 |1.5DK 227 22528 |1.5R56 22537
153056 20432 1570918 20219 | 1WS2 RO092 | 12110A 20439 |1.5DKZ27A 22528 |1.5R56A 22537
153082 20436 157100 20220 | 1Ws4 R0O094 | 121108 20439 [1.5DKZ278 22528 |1.5R56B 22537
183100 20438 1S7100A 20220 | 1WS6 R0O096 |12110C 20439 | 1.5DK2Z233 22531 |1.5R82 22542
183110 20439 1571008 20220 | 1WSs8 R0O097 |12110D 20439 | 1.5DKZ33A Z2531 |1.5RB2A 22542
183120 20440| 1S7110 20414 | 1WS10 ROO09B | 12110DS 20439 | 1.5DK2Z2338 22531 |1.5R82B 22542
153150 20442| 1S7110A 20414 11236 Z0402112110D10 20439 |1.5DKZ56 22537 |1.5R100 22545
154007 22510f 1571108 Z0414 1123 6A 2040212812 20415 | 1.5DKZ56A 22537 [1.5R100A 22545
1S4007A 22510| 157120 20222|12368B Z0402 )12ZB128B 20415 11.5DKZ2568 22537 [1.5R100B 22545
154009 22513] 1S7120A 20222123 6T5 2040212815 20418 | 1.5€E1 RO091 |1529.1 22513
1S4009A 22513) 1571208 2022211236710 20402 |12B158B Z0418 |1.5€2 R0O092 |1529.1A 22513
154010 22514 157130 20416 1124.7 Z0405 112827 20424 |1.563 R0O094 |1529.18 22513
1S4010A 22514| 1S7130A 20416 }1124.7A 20405 1128278 20424 | 1.564 R0O094 |1.5629.1C 22513
154012 22516| 1571308 Z0416|124.78 20405 | 12B33 20426 | 1.5€E5 RO096 |1.629.1D 22513
154012A 22516 157150 20225 |124.775 20405 | 1ZB338B 20426|1.5€6 R0O096 |1.5210 22514
184015 22519| 1S7150A 202251124.7T10 Z0405 | 12882 20436 |1.567 R0O097 |1.5Z210A 22514
154015A 22519| 1571508 20225 1124.7T20 Z0405 | 12BB2B 20436 | 1.5€EB R0O097 |1.5210B 22514
154018 22522| 1SA29-3 53|125.6 20407 [12C3.6 20402 | 1.5E05 RO090 |1.5210C 22514
1S401BA 22522} 1SD2 R0O054 | 125.6A Z0407 f12C4.7 20405 |1.5E10 RO0SB |1.5210D 22514
154022 22525| 179.1 20412 |125.68B 20407 |12C5.6 20407 |1.5JR120 22547 (15212 22516
154022A Z2525|1T9.1A 20412 1125.6T5 20407 }12C6.2 Z040B | 1.5JR120A Z2547 [1.5212A 22516
154027 22528| 179.18 204121125.6T10 20407 112C9.1 20412 |1.5JR1208B 22547 |1.52128 22516
184027A 22528 1T11 20414 | 1256720 20407 f12C12 20415 |1.6J275 22510 1.5Z212C 22516
154033 Z2531| 1T11A 20414 1126.2 20408 j12C15 20418 |1.6J27 5A 22510 |15212D 22516
154033A Z2531|1TV1B 20414 1126.2A 20408 | 12C27 20424 |1.5J27 .58 22510 [1.5215 22519
154056 22537 1T12 20415 |126.28 20408 | 1ZDB.2 20411 11.6J27.5C 22510 |1.56Z15A 22519
154056 A 225371 1T12A 20415 }126.2T5 Z040B ) 1ZF4.7T5 20405 |1.5J29.1 22513 |1.52158 22519
154082 22542| 1T128B 20415 |126.2T10 Z0408B | 1ZF4.7T10 20405 |1.5J29.1A 22513 |1.5215C 22519
154082A Z2542|1T13 20416 |126.2T20 Z040B | 12F4.7T20 Z0405 |1.5J29.18 22513 |1.5215D 22519
154100 Z2545| 1T13A 20416 1129.1 Z0412 |12F5.6T5 20407 | 1.5J29.1C 22513 |1.5218 22522
154100A 22545| 1T138B 20416 129.1A Z0412 |12F5.6T10 20407 |1.5J29.1D 22513 |1.56Z18A 22522
154120 22547| 1T14 20417 |129.18 Z0412 [12F5.6T20 20407 |1.5J210 22514 11.52188 22522
154120A Z2547| 1T14A 20417 |129.1C Z0412 |12F9.1T5 20412 |15J210A 22514 |11.56Z218C 22522
185015 Z3516| 1T148B 20417 |1129.1D5 20412 |12F9.1T10 20412 |15J2108 22514 [1.5218D 22522
185015A Z3516| 1T15 20418 129.1D10 20412 |12F9.1T20 20412 |1.5J210C 22514 115222 22525
155015C 23516]| 1T15A Z041B|129.1T5 Z0412[12ZF12TS 20415 |1.5J210D 22514 |11.56222A 22525
155018 Z3518| i1T15B Z2041B129.1T10 20412 |12F12T10 20415 |1.5J212 22516 |1.52228 22525
1S501BA Z3518| 1722 134 1129.1720 Z0412 |12F12T20 20415 |1.5J212A 22516 |1.56222C 22525
1S501BC Z2351B| 1T22A 134 1211 Z0414 | 1ZF15TS 20418 {1.5J2128 22516 }11.5222D 22525
155022 Z23520| 1T22G 134 |1211A Z0414 | 12ZF15T10 20418 |1.5J212C 22516 [1.56227 22528
1S5022A 23520 1723 13512118 20414 |1ZF15T20 20418 |15J212D 22516 |1.5227A 22528
155022C 23520| 1T23A 135 |1211C Z0414 |12F27TS 20424 |1.5J215 22519 |1.52278 22528
155027 Z23522| 1T23G 1351121175 20414 |1Z2F27T10 20424 | 15J215A 22519 |15227C 22528
155027 A Z23522| 1T23S 1351211710 Z0414 |12F27T20 20424 |1.5J2158 22519 |1.5227D 22528
155027C Z23522| 1726 13511211720 20414 | 1ZF33T5 20426 |1.5J215C 22519 |1.5233 22531
155033 23524| 1727 20424 11212 Z0415 | 1ZF33T10 20426 |1.5J215D 22519 |1.5233A 22531
185033A Z23524| 1T27A 20424 11212A Z0415 |12F33T20 20426 |1.5J218 22522 |1.52338 22531
155033C Z3524) 17278 20424 112128 Z0415|1ZM3.6T5 20402 | 1.5J218A 22522 |15233C 22531
155056 235301 1733 20426 |1212C 20415 |1ZM3.6T10 20402 11.5J21BB 22522 |1.5233D 22531
155056 A Z23530] 1T33A 20426 [1212T5 20415 |1ZmM3.6T20 20402 |1.5J218C 22522 |1.5256 22537
185056C 23530| 1T33B 20426 |1212T10 20415 |12ZM4.7T5 Z0405 |1.5J218D 22522 |1.5256A 22537
155082 23534| 1740 R0602 |1212T20 Z0415|12ZmM4.7T10 20405 |1.5J222 22525 |1.52568B 22537
155082A Z3534| 1756 204321213 20416 | 1ZM4.7T20 Z0405 11.5J222A 22525 [1.5256C 22537
185082C 23534| 1T56A 20432 |1Z213A 20416 | 1ZM5.6T5 20407 |1.5J2228B 22525 |1.5256D 22537
155100 23536| 17568 20432112138 20416 | 1ZM5.6T10 20407 |1.5J222C 22525 (15282 22542
1S5100A 23536| 1762 20433 |1213C 20416 | 1ZM5.6220 Z0407 |1.5J222D 22525 |1.5282A 22542
155100C 23536 1T62A 20433 | 121375 20416 | 1ZM6.2T5 Z040B |1.5J227 22528 |1.52828B 22542
156007 23507] 17628 20433 | 1213710 20416 | 1ZM6.2T10 20408 |15J227A 22528 |1.5282C 22542
156007A 235071782 20436 | 1213720 20416 | 12ZM6.2720 Z040B |1.5J2278 22528 |1.5282D 22542
156009 23511 1TB2A 20436 1214 20417 | 1ZMB.2T5 20411 |1.5J227C 22528 |1.52100 22545
1S6009A 23511117828 20436 | 1214A Z0417 |11ZM8.2T10 Z0411 |1.5J227D 22528 |1.52100A 22545
156010 23512[1T110 20439 | 12148 20417 | 1ZM8.2T20 20411 11.5J233 22531 [1.521008B 22545
1S6010A Z3512] 1T110A 20439 | 1Z214C Z0417 |11ZM9.1T5 Z0412 |1.5JZ33A 22531 [1.52100C 22545
156012 235141 1T1108B 20439 | 1215 Z041B[12ZM9.1T10 20412 |1.5J2338 22531 [1.5Z2100D 22545
156012A 23514117213 134 | 1215A Z0418 [1ZM9.1T20 20412 |1.5J233C 22531 152120 22547
156015 Z3516] 17240 13512158 20418 | 1ZM11T5 20414 11.56J233D 22531 |1.52120A 22547
156015A 23516 1T261 135|1215C Z0418 |1ZM11T10 Z0414 1151256 22537 |1.521208 22547
156018 23518 17262 135]1215D Z041B|12ZM11T20 Z0414 11.5J256A 22537 |1.52120C 22547
1S6018A 23518 17263 135|1215D5 Z0418 | 1ZM12T5 Z0415 |1.5J2568B 22537 {1.52120D 22547
156022 Z3520] 17264 135|1215D10 20418 | 1ZM12T10 20415 | 1.5J256C 22537 |2A 254
156022A Z3520{ 17501 RO052 | 1215T5 20418 | 1ZM12T20 20415 | 1.5J256D 22537 |2A21 20212
156027 23522 17502 RO052 [1215T10 20418 | 1ZM13T5 20416 |1.5J282 22542 |2A22 20211
156027A 235221 17503 R0O053 | 1215T20 20418 | 1ZM13T10 Z0416 |1.5J282A 22542 |2A30 R0O090
156033 235241 17504 RO053 | 1227 20424 | 1ZM13T20 20416 |1.56J2828B 22542 12A50 R0090
156033A Z23524| 17505 RO054 | 1227A 20424]11ZM15T5 Z0418 |1.5J282C 22542 12A100 R0092
156056 Z3530] 17506 R0O054 | 12278 20424 | 1ZM15T10 20418 |1.5J282D 22542 12A200 R0092
156056A 23530| 17507 RO055 | 1227C 20424 | 1ZM15T20 20418 |1.5J2100 22545 |2A1000 RO056
156082 23534117508 RO055 |1227D 20424 112712 20415 |1.5JZ100A 22545 [2AA113 R0O052
156082A 23534 17509 RO056 | 1227D5 20424 1127128 Z0415 |1.5JZ21008B 22545 [2AA119 134
156100 23536| 1T510 R0O056 |1227D10 20424 |12T15 20418 |1.5JZ2100C 22545 [2AC128 254
156100A 235361 172011 RO052 | 122775 20424 1127158 20418 |1.5J2100D 22545 |2AD149 232
1S7030A 202061172012 RO052 | 1227T10 20424 | 12727 20424 |1.5J2120 22547 |2AF1 R0222
157033 Z0206| 172013 RO053 | 1227720 20424 |1 127278 20424 |1.5JZ120A 22547 |2AF1LH R0222
1S7033A 20206 172014 R0O0S3 | 1233 20426 12733 20426 11.56J2120B 22547 |2AF1LHR R0O222R
1570338 20206 172015 R0O054 | 1Z233A 20426 | 127338 20426 [1.5J2120C Z2547 |2AF1LYV R0222
157036 20402 172016 R0O054 | 12338 20426 | 12782 20436 |1.5J2120D 22547 |2AF1LVR RO222R
1S7036A 20402 1720105 RO0S0 | 1233C 20426 | 127828 20436 [1.5R9.1 22513 |2AF1PLH R0222
1570368 204021 1TA6.2 20408 {1233D 20426 1 1.5B05 RO090 | 1.5R9.1A 22513 |2AF1PLHR RO222R
157039 20208| 1TA6.2A Z0408 | 1233D5 20426 1 1.5C05 RO090 (1.5R9.1B 22513 [2AF1PLV R0222
157039A 20208| 1TA6.2B Z0408 | 1233D10 20426 | 1.5DKZ7.5 22510 |1.5R10 22514 |2AF1PLVR RO222R
1570398 20208| 1TA9.1 20412 | 123375 20426 | 1.5DK27 5A Z2510 | 1.5R10A 22514 |2AF 1R RO222R
157047 Z0210| 1TA9.1A 2041211233710 20426 | 1.5DK27.58 22510 | 1 5R10B 22514 |2AF2 R0222
1S7047A 20210| 1TA9.1B 20412 | 1256 20432 | 1.5DK29.1 22513 |1 5R12 22516 |2AF2LH R0222
1570478 Z0210| 1TA11 Z0414 | 1256A Z0432 | 1.5DK29.1A 22513 |1 5R12A 22516 [2AF2LHR RO222R
157051 20211 | 1TA11A 20414 | 12568 20432 | 1.5DK29.18 Z2513 |1 5R12B 22516 |2AF2LV R0222
157051 A 202111 1TA11B 20414 | 1256C 20432 | 1. 5DKZ10 22514 |[15R15 22519 [2AF2LVR RO222R
1870518 20211 | 1TA12 20415 | 1262 20433 | 1.5DKZ10A 22514 |1.5R16A 22519 [2AF2PLH R0222
157056 20212 1TA12A 20415 {1262A 20433 |1.5DKZ108 22514 {1.5R158 22519 [2AF2PLHR R0O222R
1S7056A 20212 1TA12B 20415112628 20433 |1.5DKZ12 22516 [15R18 22522 [2AF2PLV R0222
1570568 202121 1TA13 20416 11262C 20433 11.5DKZ12A 22516 11.5R18A 22522 12AF2PLVR RO222R
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HEP Semiconductor Replacement Cross-References

DEVICE HEP

2AF2R R0O222R
2AF05 R0220
2AFO5LH R0220
2AF05LHR R0O220R
2AFO5LV R0220
2AF05LVR R0220R
2AF05PLH R0220
2AFO5PLHR RO220R
2AFO5PLV R0220
2AF05PLVR RO220R
2AF05R RO220R
2B 635
2C 635
2C05 R0O090
2D 635
2E 635
2E1 R0O091
2E2 R0092
2E4 R0O094
2E6 RO096
2E8 R0O097
2E05 R0O090
2E10 R0098
2EM1 RO091
2EM2 R0092
2EM3 R0094
2EM4 R0094
2EMS R0096
2EM6 R0O096
2EM8 R0O097
2EMO3 RO090
2EM05 R0O090
2EM10 R0O098
2EMO15 RO090
2F 2
2F4 R0O053
2G 3
2G8 R0052
2G101

2G102 2
2G103 3
2G104 3
2G106 3
2G108 2
2G109 2
2G110 2
2G201 2
2G202 2
2G210 232
2G220 230
2G221 232
2G222 232
2G223 230
2G224 232
2G225 232
2G226 626
2G227 626
2G228 626
2G240 232
2G301 3
2G302 3
2G303 3
2G30