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Figure 1-1. Test set, Transistor TS-1836B/U.

TME625--539—i18—-21
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1-6. Items Comprising an Operable Test Set, Transistor TS-1836B/U

£ (V2R N nenelatiory, ot Nz and ot oy
NOTE
The part number is followed by the applicable 5-digit Federal supply code for
manufacturers (FSCM) identified in SB 706-42 and used to identify manufacturer,
distributor, or Government agency, etc.
NOTE
Dry batteries shown are used with the equipment but are not considered part of the
equipment. They will not be preshipped automatically but are to be requisitioned
in quantities necessary for the particular organization in accordance with SB 11-6.
6625-813-9205 1 Test Set, Transistor TS-1836B/U
which includes:
6625-813-9205 1 Cover, Test Set 4252193-503, 24624
6135-120-1010 Battery, Dry BA-42

1 Lead, Test 22801905, 93346
1 Lead, Test 2280190-6, 93346
1 Lead, Test 2280190-7, 93346

Change 1 1-3
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CHAPTER 2

INSTALLATION

2-1. Unpacking

a. Packaging Data. When packed for shipment,
Test Set, Transistor TS-1836B/U is placed in a
waterproof carton and packed in a wooden packing
case. A typical packing case and its contents are
shown in[figure 2-1]

b. Removing Contents (Wooden Packing Case).
Perform all the procedures in (1) through (5) below
when unpacking equipment packed in a wooden pack-
ing case[(fig. 2-1).

(1) Cut and fold back the metal straps.

Caution: Do not attempt to pry off the
sides; this may damage the equipment.

(2) Remove the nails from the cover and one side
of the wooden packing case with a nailpuller. Re-
move the cover and one side.

(3) Open the moistureproof barrier that covers
the outer corrugated carton. Remove the carton.

(4) Open the outer corrugated carton and the
moisture-vaporproof barrier within the carton. Re-
move the inner corrugated carton.

(5) Open the inner corrugated carton, and re-
move the instrument.

2-2. Checking Unpacked Equipment

a. Inspect the equipment for damage incurred dur-
ing shipment.

b. Check to see that the equipment is complete. The
equipment is normally shipped less the batteries. Re-
port all discrepancies in accordance with TM 38-750.
Shortage of a minor assembly or part that does not
affect proper functioning of the equipment should
not prevent use of the equipment.

c. If the equipment has been used or reconditioned,
see whether it has been changed by a modification
work order (MWO). If the equipment has been modi-
fied, the MWO number will appear on the side near
the nomenclature plate. Check to see whether the
MWO number (if any) and appropriate notations
concerning the modification have been entered in the
equipment manual.

Note. Current MWO's applicable to the equipment are listed
in DA Pam 310-7.

2-3. Cable Connections

No cable connections are necessary for operation of
the test set other than the three accessory test leads.
Connect the three accessory test leads as follows:

a. Insert the red plug into the red jack.

b. Insert the black plug into the black jack.

c. Insert the yellow plug into the yellow jack.

2-1
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METAL STRAPS WOODEN COVER

DESICCANT

CORRUGATED FILLER

INNER CORRUGATED CARTON

MOISTURE-VAPORPROOF BARRIER

MOISTUREPROOF BARRIER

WOODEN PACKING CASE
TME625-539-15-2~i5

Figure 2—1. Typical packaging diagram.
2-2
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CHAPTER 3

OPERATING

INSTRUCTIONS

3-1. General

The test set is designed so that it is a safe instru-
ment to use with semiconductor circuitry. The volt-
age and current levels that the test set can supply to
any device are controlled so that the accidental mis-
placing of leads will not damage any semiconductor;
however, to achieve valid readings, proper operation

and switch setting are required. Controls and indi-

cators, with the function of each, are listed _in parad
graph 3-3. Operating procedures are described in
paragraph 3-4

3-2. Preliminary Operating Instructions

Before operating the test set, check the meter to be
sure that the pointer indicates exactly 0. If it does
not, turn the adjusting screw on the front of the
meter until the pointer is zeroed. The polarity switch
should be set to OFF.

3-3. Controls and Indicators

The controls for the test set are on the front panel;
their functions are described in the chart below.

Control or Indicator Function

Polarity switch When rotated to any position other

than OFF, selects proper voltage
nnd current polarities for type of
semiconductor device being tested
and for making reverse to forward
ratio diode tests.

Fuction switch Selects desired function to be tested.

CAL control

a. When beta is being measured, sets
collector current of transistor
under test to 1 ma.

b. When field effect transistors are
being measured, sets gate to
source voltage at 100 mv.

¢c. When forward ratio test is being
made, sets diode current to
1 milliampere.

Color-coded jacks Used in conjunction with color-coded

plug-in cables to make connection
from test set to semiconductor

under test.

Control of indicator Function

Meter Provides readings in beta ohms, I,
in microamperes, and G,in
micromhos as required to test
semiconductor devices and BAT
range to check condition of
internal batteries.

Transistor socket ____ For wuse in conjunction with short

lead out-of-circuit transistors.
Transistors may be plugged into

socket directly.

3-4. Operating Procedures

a. General. Before operating the test set, check
the meter to see if the pointer falls on the meter 0. If
it does not, turn the meter adjust screw, either clock-
wise or counterclockwise, until the pointer is exactly
over the 0 mark on the left side of the meter scale.
The meter is shipped with the polarity switch placed
in the OFF position. When the polarity switch is set
to OFF, all of the batteries of the tester are discon-
nected from the circuitry and a short circuit is placed
across the meter. The polarity switch should be set to
OFF when the instrument is not being used.

Caution: Never leave the polarity switch of the
instrument in one of the test positions when the
instrument is not being used. Always return the
polarity switch to the OFF position to prevent
unnecessary drain of the internal batteries.

b. Beta Measurement (Out-of-Circuit).

(1) If a transistor with short leads is being
measured, place the transistor in the small socket on
the lower right side of the front panel. The transistor
jacks on the front panel are spaced so that they will
accept a standard test adapter for rapid testing of
transistors with long leads.

(2) Plate the polarity switch to correspond to
the type of semiconductor device being used.

(3) Set the function switch to BETA CAL, and
adjust the CAL control for full-scale meter deflection.

(4) Place the function switch to the BETA X1
range, and read the BETA directly on the top
(BETA) scale of the meter. If the BETA is on the
high portion of the BETA scale, advance the func-
tion switch to the BETA X10 range and multiply the
reading by 10.

3-1
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METER
i

Figure 3-1. Test Set, Transistor TS-1836B/U, controls and indicators.

c. Beta Measurement (In Circuit).

(1) Insert the three test leads supplied with the
instrument into the three color-coded jacks on the
front panel, being careful to insert the red probe into
the red jack, the black probe into the black jack, and
the yellow probe into the yellow jack. Connect the
other ends of the test leads to the transistor under
test. Be careful to connect the red-coded alligator
clip to the collector, the black-coded alligator clip to
the base, and the yellow-coded alligator clip to the
emitter.

(2) Set the polarity switch to correspond to the
type of device being tested.

(3) Set the function switch to the BETA CAL
position, and adjust the CAL control for full-scale
meter deflection.

(4) Advance the function switch to the BETA
X1 range, and read the BETA directly on the top

3-2

(BETA) scale of the meter. If the BETA falls in
the high portion of the BETA scale, advance the
function switch to the BETA X10 range and multi-
ply the BETA reading by 10.

d. Electrode Resistance Measurement (In- or Out-
of-Circuit).

(1) Connect the leads to the transistor under
test, as described in b(1) above for out-of-circuit
measurement, as described in c(1) above for in-cir-
cuit measurement.

(2) Place the polarity switch to correspond to
the type of semiconductor device being tested.

(3) Set the function switch to OHMS E-B.

(4) Read the resistance of the emitter-to-base
circuitry directly on the center (OHMS) scale.

(5) Set the function switch to OHMS C-B.

(6) Read the resistance of the collector-to-base
circuitry directly on the center (OHMS) scale.



(7) Set the function switch to OHMS C-E.

{8) Read the resistance of the collector-to-emit-
ter circuitry directly on the center (OHMS) scale.

e. Lo (Out-of-Circuit).

(1) Set the polarity switch to correspond to the
type of semiconductor device being tested.

(2) Place the transistor in the socket on the lower
right corner of the front panel.

(3) Set the function switch to ICO OUT/CKT
X1.

(4) Read the I_directly in microamperes on the
center (ICO) scale.

(5) If the meter indicates in the high portion of
the scale, place the function switch in the ICO OUT/
CKT X10 position.

(6) Multiply the I reading in microampere by
10 to obtain the True I reading.

f. Diodes in Circuit.

(1) Set the polarity switch to FWD PNP.

(2) Connect the cathode of the diode to the
red lead of test the cable; connect the anode of the
diode to the yellow lead.

(3) Set the function switch to CAL DIODE IN/
CKT.

(4) Increase the CAL control until an upward
deflection is visible on the meter. If an upward deflec-
tion is obtained on the meter, the diode is neither open
nor shorted. If there is no deflection, the diode is
either open or shorted or the circuit impedance is
under 20 ohms.

g. Diodes I, (Out-of-Circuit).

(1) Set the polarity switch to FWD PNP.

(2) Connect the cathode of the diode to the red
lead of the test cable; connect the anode of the diode
to the black lead.

(3) Set the function switch to ICO OUT/CKT
X1.

(4) Read the I directly in microampere on
the middle (ICO) scale.

(5) If the meter pointer swings off scale, place
the function switch in the ICO OUT/CKT X10
range.

(6) Multiply the I.reading in microampere by
10 to obtain the true I reading.

h. Diodes, Reverse-to-Forward Ratio (Out-of-
Circuit).

(1) Set the polarity switch to FWD PNP.

(2) Connect the cathode of the diode to the red
lead of the test cable; connect the anode of the diode
to the yellow lead.

™ 11-6625-539-15-2

(3) Set the function switch to DIODE 1-10, and
adjust the CAL control for full scale meter deflection.

(4) Set the polarity switch to REV NPN, and
read the diode ratio (with a reference to 1) directly
on the BETA (top) scale.

i. Field Effect Transistors G, (Out-of Circuit).

(1) If a field effect transistor with short leads
is being measured, place the transistor in the small
socket on the lower right side of the front panel.
Place the drain lead in pin C, the gate lead in pin B
and the source lead in pin E. The transistor jacks on
the front panel are spaced so that they will accept
a standard test adapter for rapid testing of tran-
sistors with long leads.

(2) Set the polarity switch to FWD PNP when
testing an N-type transistor, and to REV PNP when
testing a P-type transistor.

(3) Set the function switch to F.E.T. CAL,
and adjust the CAL control for full-scale meter
deflection.

(4) Set the function switch to F.E.T. READ,
and read the G,of the transistor under test directly
on the meter on the bottom (G,) scale.

j. Fields Effect Transistors G, (In-Circuit).

(1) Insert the three test leads supplied with the
instrument into the three color-coded jacks on the
front panel, being careful to insert the red probe
into the red jack, the black probe into the black jack,
and the yellow probe into the yellow jack. Connect
the other ends of the test leads to the transistor under
test. Be careful to connect the red-coded alligator clip
to the drain lead, the black-coded alligator clip to
the gate lead, and the yellow-coded alligator clip to
the source lead of the field effect transistor.

(2) Set the polarity switch to FWD PNP when
testing an N-type transistor, and set it to REV NPN
when testing a P-type transistor.

(3) Set the function switch to F.E.T. CAL and
adjust the CAL control for full-scale meter deflection.

(4) Set the function switch to F.E.T. READ,
and read the G, of the transistor under test directly
on the meter on the bottom (G,,) scale.

k. Battery Check.

(1) Set the function switch to BAT.

(2) The meter pointer should fall in the red
box on the top scale labeled BAT. If the meter pointer
falls outside this box, the batteries should be replaced.

3-3
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3-5. Methods for Servicing Semiconductor

Circuitry

Test Set, Transistor TS-1836B/U is designed so that
it is a safe instrument to use with semiconductor cir-
cuitry. The voltage and current levels that the instru-
ment can supply to the device are controlled so that
the accidental misplacing of leads will not damage
any semiconductor device; therefore, any device fail-
ure would be caused by equipment operation and not

the manner which the test set is used.

a. Transistors.
Type of failure Beta

Open emitter-to-base junction _ _ Beta reads infinity _ _

Shorted emitter-to-base junction

CAL.
High leakage between the emitter- Test set cannot be set for
to-base junction. CAL.
Open collector-to-base junction Test set cannot be set for
CAL.
Shorted collector-to-base junction ___ Test set cannot be set for
CAL.
High leakage between the collector- Test set cannot be set for
to-base junction. CAL.
Open collector-to-emitter _ _ _ _ _ _ _ _ _ Test set cannot be set for BETA
CAL.
Shorted collector-to-emitter________ Test set cannot be set for
CAL.
High leakage between the collector- Test set gives reverse indication
to-emitter. for BETA CAL.
b. Diodes.

Meter indication

Test set cannot be set for

Type of failure In-circuit diode measurement Ohm (C-E)

Shorted diode_ _ _
Open diode _ _ _ _

0 meter deflection _ _ _ 0.
0 meter deflection _ _ _ Infinite or circuit

resistance.

3-4

3-6 Determining Types of Failures

The test set can be used to determine the type of
failure encountered, and some of the tests can be used
to verify the findings of other tests. The chart in para-
graph 2-7 lists the types of failures that can be found
and the manner in which the test set can be used to
determine the type of failure. An open and a shorted
diode both give zero meter deflection on the in-circuit
diode measurement test. If the diode is shorted,
switching the meter to the C-E OHMS test will give
a 0-ohm reading. If the C-E ohms tests shows a resist-
ance or an infinity reading on the meter, the diode
is open.

Ohms (E-B, C-B, C-E)
Emitter-to-base ohms test. Meter indicates infinity or

emitter-to-base load.

BETA Emitter-to-base ohms test. Meter indicates 0 ohm.
BETA Emitter-to-base ohms test. Meter indicates low re-
sistance.

BETA Collector-to-base ohms test. Meter indicates infinity

or collector-to-base load.

BETA Collector-to-base ohms test. Meter indicates 0 ohm.

BETA Collector-to-base ohms test. Meter indicates low re-

sistance.
Collector-to-emitter ohms test. Meter indicates in-
finity or the collector-to-emitter load.

BETA Collector-to-emitter ohms test. Meter indicates 0 ohm.

Collector-to-emitter ohms test. Meter indicates low

resistance.
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CHAPTER 4

OPERATOR’S AND ORGANIZATIONAL MAINTENANCE

4-1. Scope of Maintenance

a. The maintenance duties assigned to the operator
of the test set are listed below, together with a refer-
ence to the paragraphs covering the specific mainte-
nance functions. The duties assigned do not require
tools or test equipment other than those issued with
the equipment.

(1) Operator's daily preventive maintenance
checks and services[{para 4#4).

(2) Operator's weekly preventive maintenance
checks and services[{para 4-5).

(3) Cleaning [para_4-7).

b. The maintenance duties assigned to the organi-
zational maintenance repariman of the test set are
listed below, together with a reference to the para-
graphs covering the specific functions. The duties
assigned do not require tools or test equipment other
than those issued with the equipment.

(1) Organizational monthly preventive main-
tenance checks and services[(para 4-b).
(2) Rustproofing and painting [(para_4-B).

4-2. Preventive Maintenance

Preventive maintenance is the systematic care, serv-
icing and inspection of the equipment to prevent the
occurrence of trouble, to reduce downtime, and to
assure that the equipment is servicible.

a. 8ystematic Care. The procedures giveh in_para]
graphs[4-4] 4-5, and 4-7 cover routine systematic care
and cleaning essential to proper upkeep and opera-
tion of the equipment.

b. Preventive Maintenance Checks and Services.
The operator's preventive maintenance checks and
services charts[(paras 4-4 and 4-5 ) outline functions
to be performed at specific intervals. These checks
and services are designed to maintain Army equip-
ment in a combat-serviceable condition; that is, in
good general (physical) condition and in good operat-
ing condition. To assist operators in maintaining
combat serviceability, the charts indicate what to

check, how to check, and what the normal conditions
are; the References column lists the paragraphs or
manuals that contain detailed repair or replacement
procedures. If the defect cannot be remedied by the
operator, higher category of maintenance or repair
is required. Records and reports of these checks and
services must be made in accordance with TM 38-750.

4-3. Preventive Maintenance Checks and
Services Periods

Preventive maintenance checks and services of the
TS-1836B/U are required daily, weekly, and
monthly.
a.[Paragraph 4-4 Ispecifies the checks and services

that must be accomplished daily and under the special
conditions listed below:

(1) Before the test set is taken on a mission.

(2) When the test set is initially installed.

(3) When the test set is reinstalled after re-
moval for any reason.

(4) At least once a week, if the equipment is
maintained in standby condition.

b.[Paragraphs 4-5]and 4-7 specify additional

checks and services that must be performed on a
weekly and monthly basis, respectively. Perform
the maintenance functions indicated in the organiza-
tional monthly preventive maintenance checks and
services chartC{para_416) once each month. A month
is defined as approximately 30 calendar days of 8-
hour-per-day operation. If the equipment is operated
16 hours a day, the monthly preventive maintenance
checks and services should be performed at 15-day
intervals. Adjustment of the maintenance interval
must be made to compensate for any unusual operat-
ing conditions. Equipment maintained in a standby
(ready for immediate operation) condition must
have monthly preventive maintenance checks and
services. Equipment in limited storage (requires serv-
ice before operation does not require monthly
maintenance.

4-1
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4-4. Operator's Daily Preventive
Se%uncc
0. Item to be inspected

Test

Exterior surfaces------------
External

Meter

receptacles
glassocoocoovaoo-o

1
2
3
4

5 Knobs, controls, and switches__

6 Operation

Maintenance Checks and Service Chart

4-5. Operator's Weekly Preventive Maintenance Checks and Services Chart

Sequence

0. Item to be inspected

[,

Cables

2 Hardware

w

Preservation

4 Batteries

Procedure References
Check equipment for completeness and general condition . . App B.
Clean exterior surfaces of the equipment . . . . . . . . . . . . . .. --Para_z-n
Inspect external receptacles for breakage and looseness . . . . . . .
Inspect front panel glass window for damaged housing, broken
glass, physical damage, dust, or moisture.
During operation (sequence No. 6), check knobs, controls, and
switches for proper mechanical action. Action must be
positive, without backlash, binding, or scraping.
During operation, be alert for any abnormal indications------
Procedure References

Inspect external cables for cuts, cracked or gouged jackets,

fraying, or kinks.

Inspect all exterior hardware for looseness and damage. The
test set cover, carrying handle, latches, and all bolts and
screws must be tight and not damaged.

Inspect equipment for bare spots, rust, and corrosion.

conditions exist, refer to a higher maintenance category for

repair.
Inspect batteries for leakage, corrosion, and swelling- - - - - - - - -

4-6. Organizational Monthly Preventive Maintenance Checks and Services Chart

S%:.nce

1 Publications

Item to be inspected

2 Modification work orders
3 Completeness ---c--coooowao-
4 Cleanliness

5 Preservation

External
7 Meter

receptacles- .- ------
glass

9 Operation

Procedure

Inspect the manual for completeness and usable condition.

sure that all changes to the manual are on hand.
Check to see that all
that all NORMAL MWO's have been scheduled.
Check the equipment

for completeness and general condition__

Clean the exterior surfaces of the equipment

Inspect the equipment

rust, and corrosion.

Inspect the external receptacles for breakage and looseness_ _

Inspect the front panel glass for damaged housing, broken
dust,
cables
kinks.

be alert for any abnormal

glass, moisture.

Inspect

physical
the
fraying,

damage, or

external for cuts, cracked or damaged

jackets, or

During operation, indication

If theseParas—Z-7] and 4-8.

References

Be DA Pam 310-4.

URGENT MWO's have been applied and DA Pam 310-7.

App B.

to determine that it is free of bare spots,[Para Z-Al

4-7. Cleaning
Inspect the exterior surface of the test set. The ex-
terior surface should be free of dirt, grease, and
fungus.

a. Remove dust and other loose dirt with a clean,
SOft cloth.

Warning: Prolonged breathing of cleaning
compound is dangerous; make certain that ade-
quate ventilation is provided. Cleaning compound
is flammable; do not use near a flame. Avoid con-
tact with the skin; wash off any that spills on
your hands.

b. Remove grease, fungus, and ground-in dirt from
the cases; use a cloth dampened (not wet) with clean-
ing compound (FSN 7930-395-9542).

¢. Remove dirt from plugs and jacks with a brush.

4-2

Caution: Do not press on the meter face (glass)
when cleaning; the meter may become damaged.

d. Clean the front panel, meter, and control knobs;
use a soft, clean cloth. If necessary, dampen the cloth
with water; mild soap may be used for more effective
cleaning.

4-8. Rustproofing and Painting

a. Rustproofing. When the finish on the test set has
become badly scarred or damaged, rust and corrosion
can be prevented by touching up the bare spots. Use
No. 000 sandpaper to clean the surface down to the
bare metal. Obtain a bright, smooth finish.

b. Painting. Remove rust and corrosion from mental
surfaces by lightly sanding them with fine sand-
paper. Brush two thin coats of paint on the bare metal
to protect it. Refer to the applicable cleaning and re-
finishing practices specified in TB SIG 364.
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CHAPTER 5

CIRCUIT FUNCTIONING

5-1. Introduction

Circuits for Test Set, Transistor TS-1836B/U can be
divided into four functional loops: Multivibrator,
current limiting, audio amplifier, and switching. The
multivibrator stage produces an amplified square
wave signal that is applied to the switching circuits
through coupling transformer T1. The current limit-
ing network is provided for the protection of the
semiconductor under test and to limit the current to
the transistor when resistance tests are conducted.
The audio amplifier is used in conjunction with the
F.E.T. test to provide a parallel source to operate the
meter. The switching circuit incorporates a 12-posi-
tion, 9-wafer function and a 3-position, 12-pole 3-
wafer type polarity (FND PNP/OFF/REV NPN)
switch.

5-2. Battery Check

A simplified schematic diagram of the circuit used to
check the batteries in the test set is showr _in figurel
[5-1__With the function switch in the BAT. position,
+9 volts is fed through series resistor R32 and meter
M1. The resistance of R32 limits the deflection of
meter M1 to the BAT position on the scale.

O
Ilb
(
IO
Ry |9 T ]
N 4 o(@)
r——JTEsT |
R8 'oewc:'
3,900 For +
_J > 1 -QS +
AL T T b Srer \ M
556 |-
= RS I KHz RI4
MULTIVIBRATOR ar R30

+ 9V

R 32
100 K

L] VA

R30

T_l

ov
TME625-539-15-2-4

Figure 5-1. Battery check, simplified schematic diagram.

5-3. Beta and Diode In-Circuit Checks
a. A simplified schematic diagram of the circuit

used to calibrate for beta is shown in [figure 5-2.][Fig-]

[ure 5-2 illustrates a PNP-type transistor; however,

 TM6625-539-15-2-5

Figure 5-2. Beta and diode check, simplified schematic diagram.

5-1
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the same principle applies for NPN and four-element
devices ( tetrodes) when the fourth lead is left open-
circuited.

b. With the switch in the BETA CAL position, 1-
kilohertz (kHz) multivibrator Q1, Q2, and Q3 ap-
plies a symmetrical square wave to the input of the
test device. The magnitude of the square wave is ad-
justable by CAL resistor R5. The output of the square
wave generator is coupled to the test device by trans-
former T1. With the switch in the BETA CAL posi-
tion, the amplitude of the square wave is adjusted
by CAL resistor R5 until a 1-milliampere (ma) cur-
rent flows in the collector of the test device. Setting
the function switch to BETA X1 connects meter
M1 to indicate the base current. Meter M1 is cali-
brated directly in beta from the relationship beta
equals Ic/lb, and beta is read directly. Setting the
function switch to BETA X10 removes shunt resistor
R27 from the meter, and the meter is 10 times as sen-
sitive as in the BETA X1 position.

5-4. OHMS E-B, C-B, and C-E Resistance
Checks
a.[Figure 5-3 s a schematic diagram of the circuit
used to measure resistance of transistor junctions.
[Figure 5-3illustrates the emitter-to-base resistance
measurements: however, the same principle applies to
collector-to-base, and collector-to-emitter resistance
measurements.
b. Resistor R10 and 6.8-volt Zener diode VR1 serve
as a voltage divider. Tile Zener diode establishes con-

+9V

TEST
RO Ri| DEVICE
3200 20K B

[

- TME625-539-15-2-6

Figure 5-3. Resistance check, simplified schcmatic diagram.

5-2

stant voltage source, eliminating the need for a meter
zero potent iomet er. Resistors R11 and R12 limit the
maximum current through the meter to 100 ma. Re-
sistor R11 is variable to compensate for tolerance var-
iations of the meter and resistor R13, which is in
series with the meter. Without the test device in the
circuit, the full 100 ma flows through the meter, caus-
ing full scale deflection, which corresponds to a read-
ing of infinity. With the test device in the circuit,
current flow through the test device, which is in-
versely proportional to resistance, results in a de-
crease in current flow through the meter. Meter
deflection in some amount less than full scale, depend-
ing on the resistance of the test device, and indicates,
directly in ohms, the resistance of the element under
test. Because the test set measures semiconductor re-
sistance at very low current and voltage levels, resist-
ance at the semiconductor electrodes may be measured
without polarizing the leads. The voltage used, 0.01
volt, is well below the knee of a voltage-current diode
plot; consequently, the resistance of the diode is ex-
tremely high. The correct value of resistance is read
unless the diode is short-circuited or is excessively
leaky.

5-5. Leakage ICO X1 and X10 Check

A simplified schematic diagram of the circuit used
to check Ix,. (direct current (dc) collector current
when the collector junction is reverse-biased and the
emitter is open-circuited) is illustrated i figure 5-4
[Figure 5-4Jillustrates a PNP transistor. With the
function switch in the ICO X1 position, the test de-
vice is reverse-biased by the battery. The test device
emitter is open-circuited. Meter MI indicates the col-
lector current. With function switch’ at 1CO X10,
shunt resistor R28 and series resistor R29 are con-
nected to the meter. The sensitivity of the meter is
decreased by 10.

5-6. DIODE 1-10 Ratio Check

a. A simplified schematic diagram of the circuit
used to check diodes for a 10 :1, front-to-back ratio
is shown on [figure 5-5| A, ffigure 5-5.Jillustrates the
circuit used to obtain the forward or reference, read-
ing and B, [figure 5-5.]illustrates the circuit used to
obtain the reverse reading.

b. The 10:1 ratio measurement is obtained in the
following manner. The test device is placed in series
with the meter and its shunt and current limiting
resistors in both forward and reverse positions. With
the polarity switch in the FWD PNP position, the
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Figure 5-4 |1 (leakage) check, simplified schematic diagram.

diode is forward-biased and conducts heavily. Resis-
tors R9, R5, meter shunt R27, and the forward resist-
ance of the test device limit the current through
meter M1. CAL potentiometer R5 is adjusted to set
the current through M1 to 100 ma which corresponds
to a full-scale meter reading. After CAL potenti-
ometer R5 has been set to provide a full-scale reading,
the polarity switch is set to NPN REV as shown in
B,[figure 5-5] The circuit is essentially the same as
the circuit used to obtain the reference reading; the
only change is the reversal of the applied voltage
and reversal of the meter. The test device is now back-
biased and offers a high resistance. Circuit current is
proportionally decreased because of the increased
resistence of the test device, and consequently, meter
deflection is proportionally reduced. The forward-

to-revere current ratio is read directly on the BETA
scale of the meter.

5-7. F.E.T. CAL Check

a. A schematic diagram of the circuit used to
calibrate the test set for field effect transistor
( F. E.T.) transconductance measurement is shown in
figure 5-6. [Figure 5-6 khows an N-channel F.E.T.
transistor; however, the same principle applies for a
P-chnnnel F.E.T. transistor.

b. The F.E.T. CAL position of the function switch
sets the signal level applied to the test device at 100
millivolts (mv) as follows. The 1-kHz multivibrator
applies a symmetrical square wave between the
source and the gate of the F.E.T. under test. A volt-
age divider, consisting of resistors R18 and R17,
shunts the source gate junction of the test device; a
portion of the 1-kHz square wave applied between

5-3
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Figure 5-5. Diode 1:10 ratio check, simplified schematic diagram.

the source and the gate is picked off at the junction of
R17 and R18 and is applied to the input of audio
amplifier Q4, Q5, and Q6. The output of the audio
amplifier is rectified by bridge CR1, CR2, CR3, and
CR4 and is applied to the meter. A full scale meter
reading indicates that tile square wave applied to the
F.E.T. is 100 mv in amplitude. The output level of
the multivihmtor (input level to the test device)
is varied by adjusting CAL potentiometer R5. The
signal level applied to the test device can be accu-
rately set at 100 mv by adjustment of CAL potentiom-
eter R5 while observing the meter for a full scale
reading.

5-4

5-8. F.E.T. READ Check

GM measurements of field effect transistors are ac-
complished by the test set in the following manner.
The 1-kHz multivibrator, when properly calibrated
by adjustment of CAL potentiometer R5, applies a
symmetrical 100-mv square wave between the source
and gate of the test device. Operating voltages are
also applied to the test device. The 1-kHz square wave
appearing at the drain of the test device is applied
to the input of the audio amplifier. The output of the
audio amplifier is rectified by bridge CR1, CR2, CRS,
and CR4 and is applied to the meter. The meter is
calibrated directly in GM micromhos.
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Figurc 5-6. F.E.T. checks. simplified schematic diagram.
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CHAPTER 6
TROUBLESHOOTING AND REPAIR

6-1. Troubleshooting Techniques

a. General, The first procedure in servicing a
defective test set is to sectionalize the fault.
Sectionalization consists of tracing the fault to a
group of circuits concerned with one test function.
Once the defective function is found, isolation to the
defective part is accomplished. Troubleshooting is
performed by general support and depot repairmen.

b. Sectionalization. Listed in (1) and (2) below is a
group of tests that are arranged to help locate the
defect to a faulty component.

(1) Visual inspection. When the test set is
brought in for repair, remove the front panel and
inspect as follows:

(a) Check to see that all connections are properly
seated. Repair or replace any connections or leads
that are broken or otherwise defective.

(b) Check all switches and controls for ease of
operation.

(c) Remove the access cover to the batteries, and
check for corrosion and looseness of batteries.

(d) Inspect for loose or missing screws, specifi-
cally those that fasten the rear parts board in place.

(2) Operational tests. Operational tests fre-
qguently indicate the general location of trouble. In
many instances, the test will determine the exact
nature of the fault. The operator's preventive
maintenance checks and operation check[(para 4-4)
and the alignment procedured (para 7-1 through 7-4)
provide a good operational test.

(3) Troobleshooting chart and equipment re-
quired. The meter indications, or lack of meter
indications, and operational checks provide a sys-
tematic method of localizing trouble to the faulty
circuit. The trouble symptoms listed in the troub-
leshooting chart (dara 6-2) provide additional infor-
mation for localizing troubles. The only test equip-
ment required is Voltmeter, Electronic ME-30(*)/U
(TM 11-6625-320-12).

NOTE
Voltmeter, Electronic ME-30(*)/U repre-
sents Voltmeter, Meter ME-30A/U and
Voltmeters, Electronic ME-30B/U, ME-
30/U, and ME-30E/U.

0

+ - +
+

| !

11 A L1

+ - +

EL6625-539-15-2-C2-TM-10

Figure 6-1. Battery polarity and location, battery compartment.

Change 2 6-1
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6-2. Troubleshooting Chart

Symptom Probable cause Corrective measure

Meter pointer does not fall within BAT posi- Batteries loose or weak. Meter M1 defec- Check batteries| (fig. 641). Check
tion on scale with function switch on BAT. tive. meter M1.

Meter pointer does not align (parg 7-2). ----- VR1, R10, R11, or R13 defective . . ..-. ... Check VR1, R10, R11, and R13.

ME-30(*)/ U doea not indicate 100 ra Q1, Q2, Q3, on T1, or associated circuitry Check Q1, Q2, Q3, T1, and as-
defectlve- [(figs. 5-6 and 7-1). sociated circuitry.

Meter pointer does not indicate full scale Q4, Q5, Q6, CR1, CR2, CR3 CR4, or Check Q4, Q5, Q6, and CR1
) associated circuitry defective. through CR4.

6-2
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CHAPTER 7

ALIGNMENT PROCEDURES

7-1. General

Under normal conditions, the test set will maintain
the factory alignment over a long period of time. It
is necessary to realign the test set if any component
except the batteries is changed. Alignment procedures

are given in[paragraphs 7-2 through 7-4.
7-2. Alignment of Meter Zero

a Set the polarity switch to OFF.

b. Adjust the meter zero adjustment screw located
directly below the base of the pointer for a O meter
indication.

7-3. Alignment of Meter OHMS Position

a. Test Equipment Required. The only test equip-
ment required is a 100-ohm, %1 percent, Y2>-watt
resistor, FSN.

b. Procedure.

(1) Disconnect the unit from the case by remov-
ing the four front panel screws.

(2) Set the polarity switch to FWD PNP.

(3) Set the. function switch to OHMS E-B.

(4) Adjust resistor RIl (fig._7-1) so that the
meter pointer indicates full scale on the OHMS scale.

nﬁmaﬁaﬁﬁﬁ}

aQ 2 f'/a%’e";m
L — | BoARD
AN
T =
(R
/33\0\
\ O
\’/

(cs]
rR2s[ |
Uos ,/é\"‘23
3
nzz[] Dnzo =3
el

TM6625-539-15-2-11

Figure 7-1. Component location, board mounted.

7-1
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(5) Place the 100-ohm, #1 percent, Y2-watt
resistor between the E and B jacks on the front panel.

(6) Adjust resistor R30 so that meter Mlindi-
cates 100 ohms.

(7) Remove the 100-ohm resistor, and check to
see that the meter pointer indicates full scale. If the
meter pointer does not indicate full scale, repeat the
procedures in (2) through (6) above.

7-4. Alignment of Test Set F.E.T. Position

a. Test Equipment Required. An ME-30(*) /U is
required.

b. Procedure.

(1) Disconnect the unit from the case by remov-
ing the four panel screws.

(2) Set the polarity switch to FWD PNP.

(3) Set the function switch to F.E.T. CAL.

(4) Place the ME-30(*)/U across the E and B
jacks on the front panel.

(5) Adjust CAL control R (fig. 4-2) and resis-
tor R23 ) so that the meter pointer indicates
full scale when the ME-30(*)/U indicates 100 mv.

7-2

@
@

@

TM6625-539-15-2-12

Figure 7-2. Component location, panel mounted.
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CHAPTER 8

GENERAL SUPPORT TESTING PROCEDURES

8-1. General

a. Testing procedures are prepared for use by
Electronic Field Maintenance Shops and Electronic
Service Organizations responsible for general sup-
port maintenance of electronic equipment to deter-
mine the acceptability of repaired equipment. These
procedures set forth specific requirements that re-
paired equipment must meet before it is returned to
the using organization.

b. Comply with the instructions preceding each
chart before proceeding to the chart. Perform each
step in sequence. Do riot vary the Sequence. For each
step, perform all the actions required in the Control
settings columns; then perform each specific test pro-
cedure, and verify it against its performance
standard.

c. Procedure.

Test procedure

a. Inspect case and chassis for
damage, missing parts, and
defective condition of paint.

8-2. Test Equipment and Material

The only test equipment and material required for
testing the T.S-1836B/U is Voltmeter, Electronic
ME-30(*)/U and a 100-ohm, +1 percent, %-watt.
resistor.

8-3. Modification Work Orders

The performance standards listed in the teats [[paras
8-5 and 8-6) are based on the assumption that all
modification work orders have been performed. DA
Pam 310-7 lists current MWO's.

8-4. Physical Tests and Inspection

a. Test Equipment and Materials. None required.
b. Test Connection and Conditions.

(1) No connections are necessary.

(2) Remove the test set chassis from its case.

Performance standard

a. No darnage evident or park
missing. External surfaces in-
tended to be painted do not
show bare metal.

Note. Touchup paintingis recommended In
place Of refinishing whenever practical; screw-
heads, binding pints, receptacles, and other
plated parts Will not be painted or polished

b. Inspect afl controls and mechan-
ical assemblies for loose or
missing screws, bolts, and nuts.

c. Inspect all connectors, sockets,
receptacles, and fuseholders
and meter for looseness,
damage, or missing parts.

gep Control settinas
0.
Test equipment Equipment under test
! None--------------- Controls may be in
any position.
With abrasives.
2 None--------------- Controls may be in

any position.

MX-1292/PAQ
3 Connect mercury
vapor lamp.

Controls may be in
any position.

a. Rotate all panel controls
throughout their limits of travel.

b. Inspect dial stops for damage or
bending; check for proper
operation.

c. Operate switches-------------

Turn on mercury vapor lamp and
expose portion of equipment that
haa been repaired or disturbed to
direot rays of lamp.

b. Screws, bolts, and nuta will be
tight with none missing.

¢. No loosee parts or damage. No
missing parts.

a. Controls rotate. freely without
binding or excessive looseness.

b. Stops operate properly without
evidence of damage.

c. Switches operate properly.

All repaired or disturbed electrical
components and chassis surfaces
are covered. There must be no
varnish on switch contacts or
moving parta of mechanical

assemblies.
Note. Moisture-fungi-proofing varnish glows
gray-green under rays Of mercury vapor lamp.

8-1
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8-5. Meter OHMS Position Test
a. Test Equipment and Materials. A 100-ohm, +1 percent, ¥2-watt resistor is required.

b. Test Connectons and Conditions. No connections are necessary other than those indicated in ¢ below.

c. Procedure.
Step Control settings
o Tt eQUIpMent Egquipment UNCET ten Teat procedure Performance wedars
1 NONE ----mmmmmmme Polarity switch: Observe the meter ---------------- Meter pointer indicates full scale on
FWD PNP. Func- the OHMS scale.
tion switch:
OHMS E--B.
2 None--------------- Same as step 1------ Place the 100-ohm, resistor between Meter indicates 100 ohms 5%
the E and B jacks on the front
panel. Observe the meter.
3 None -----------mememeeeeeee Same as step 1--------- Remove the 100-ohm resistor, and Same as step 1.
observe the meter.

8-6. Test Set F.E.T, Position Test
a. Test Equipment and Materials. The only test equipment required is Voltmeter, Meter ME-30(*)/U

b. Test Connections and Conditions. Connect the equipment as instructed below.

c. Procedure.
Control settings
%? Test equipment Eguipment under test Test procedure Performance standard

ME-30(*)/U

1 Range selector Polarity switch: Connect the ME-30(*) /U ME-30(*)/U indicates 100 mv
switch: 3. FWD PNP. ] across the E and B (0.1 volt) £5%.

Function switch: Jacks. Observe the
FET. CAL. indication on the

ME-30(*)/U meter.

8-2 Change 3
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CHAPTER 9

DEPOT OVERHAUL STANDARDS

9-1. Applicability of Depot Overhaul
Standards

The tests outlined in this chapter are designed to
measure the performance capability of a repaired
equipment, Equipment that is to be returned to stock
should meet the standards given in these tests.

9-2. Applicable References

a. Repair Standards. Applicable procedures of the
depots perfoming these tests, and the general stand-
ards for repaired electronic equipment given in TB
SIG 355-1, TB SIG 355-2, and TB SIG 355-3 form
a part of the requirements for testing this equipment.

b. Modification Work Orders. Perform all modifi-
cation work orders applicable to this equipment
before making the tests specified. DA Pam 310-7 lists
all available MWO'S.

9-3. Test Facilities Required

The only test, facilities required for depot testing are
Voltmeter, Meter ME-30(*)/U and a 100-ohm +1
percent, %-watt resistor.

9-4. Depot Overhaul Standards Tests

For depot overhaul standards tests, perform the
trots in and 8-6.

9-1
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CHAPTER 10

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE

Section I. SHIPMENT AND LIMITED STORAGE

10-1. Disassembly of Equipment

Disassembly procedures for Test Set, Transistor TS-
M36B/U consist of the procedures in a through c
below.

a. Disconnect the three test leads, and place them
in the storage space in the top of the instrument case.

b. Remove the front panel and top to the battery
comparment. Remove the six batteries. Replace the
top to the battery compartment and front panel, be-
ing careful to tighten all screws securely.

c. Set the polarity switch to OFF.

10-2. Repackaging for Shipment or Limited
Storage

The exact procedure for repackaging depends on the

material available and whether the equipment is to

be shipped or stored. Adapt the procedures outlined
in a through c below whenever possible. The infor-

mation concerning the original packaging ([para 2-1 )
will be helpful.

a. Material Requirement. The materials listed in
the chart below are required for packaging Test Set,
Transistor TS-1836B/U. For stock numbers of ma-
terials, consult SB 38-100.

Material Quantity
Waterproof paper ------ 6 sq ft.
Waterproof tape -------- 4 ft.

Cotton twine --------------- 12 ft.
Corrugated cardboard ------ 6 sq ft.
Gummed tape ----------- 4 ft.
Filler material --------- 3 Ib.

b. Packaging. The test set shall be packed on all
surfaces with pads of filler material. Place the cush-
ioned unit within a wrap of corrugated cardboard.
Secure the corrugated cardboard with gummed tape.

c¢. Packing. Wrap the package in waterproof paper,
seal it with waterproof tape, and place it in a nailed
wooden box.

Section Il. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

10-3. Authority for Demolition

a. The demolition procedures given in
[10-4 will]be used to prevent the enemy from using or
salvaging this equipment. Demolition of the equip-
ment will be accomplished only upon the order of the
commander.

b. Thorough demolition of equipment will be ac-
complished through the procedures outlined in Inter-
national Standardization Agreement STANG 2113,
Destruction of Military Tchnical Equipment. Meth-
ods of destruction should damage equipment and es-
sential spare parts. so that it will not be possible to
restore the equipment to a usable condition in the
combat zone either by repair or cannibalization. Re-
porting of destruction of equipment is to be done
through command channels.

c. If a destruction plan is not provided by higher
authority one should be prepared by the organization

using the equipment. In this plan, personnel should
be assigned specific destruction tasks, but all person-
nel in the using organization should be familiar with
all aspects of the complete destruction plan. The
plan must be adequate and easily carried out in the
field and must provide for as complete a destruction
as available time, equipment, and personnel will per-
mit. Because the time required for complete dest ruc-
tion may not always be available, the destruction plan
must establish priorities so that essential parts of the
equipments will be destroyed in the order of their
importance. Systematic destruction of the same im-
portant units of equipment of a given type will pre-
vent the enemy from learning the important features
of the equipment or assembling a complete equipment
by cannibalization of partially destroyed equipment.
Adequate destruction of some units of equipment
should always be accomplished rather than partial
destruction of all units. The method listed in para-

10-1
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graph 10-4 which is to be used depends on the time

available for destruction.

10-4. Methods of Destruction

a. Destruction Priority. STANAG 2113 outlines
the general priorities for any equipment which is to
be destroyed.

b. Smash. Smash the controls, resistors, capacitors,
switches, and other interior parts; use sledges, ham-
mers, axes, crowbars, or other heavy tools.

¢. Cut. Cut the cords, cables, and wiring; use axes,
handaxes, or machetes.

10-2

Warning: Be extremely careful with explosive
and incendiary devices. Use these items only when
the need is urgent.

d. Burn. Burn the cords, wiring, technical manu-
als, and components; use gasoline, kerosene, oil,
flamethrowers, or incendiary grenades.

e. Bend. Bend the panels, casing, and connectors.

f. Explosives. If explosives are necessary, use fire+
arms, grenades, or TNT.

g. Disposal Burn or scatter the destroyed parts in
slit trenches, foxholes, or other holes, or throw them
into nearby streams.
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COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS

COMPOSITION-TYPE RESISTORS

A S CO

— e |

TOLERANCE

MULTIPLIER

l——s:cono SIGNIFICANT FIGURE
FIRSY SIGNIFICANT FIGURE

WIREWOUND-TYPE RESISTORS

A BCDO

TOLERANCE
MULTIPLIER

SECOND SIGNIFICANY
FIGURE

L————FIRST SIGNIFICANT FIGUAE

Eaual Width Rand shila WAZ sl € tf_
B ARANIT A -y UUUUIC "'"'l' ol“’ll'l“
BAND A— Signifies Composition-Type BAND A—ere wound Resistor
COLOR CODE TABLE
BAND A BAND B BAND C BAND D~
FIRST SECOND RESISTANCE
coLor SIGNIFICANT color SIGNIFICANT color MULTIPLIER coLor TOLERANCE
FIGURE FIGURE {PERCENT)
BLACK 0 BLACK 0 BLACK 1
BROWN ' BROWN 1 BROWN 10
2ED 2 RED 2 RED 100
ORANGE k] ORANGE 3 ORANGE 1,000
YEILOW i YELLOW 4 YELLOW 10,000 SILVER ~ 10
GREEN 5 GREEN 3 GREEN 100,000 GOLD T s
BLUE 6 BLUE 6" 8LUE 1,000,000
’ PURPLE
'vts’c::;:\ 7 VIOLET) 7
GRAY s GRAY ] SILVER 0.01
WHITE ° WHITE 9 Golp 0.1
EXAMPLES OF COLOR CODING
BAND BAND
A B C D* A 2 C D*
b ORANGE | | WHITE RED SILVER Tl | orance BLUE cowo | { cowp -]
3 9 X100  +10% 3 6 X0 5%
NOMINAL RESISTANCE 3,900 Ohms 3.6 Ohms
RESISTANCE TOLERANCE =+ 10 percent + 5 percent

STD-R2
*if Band D is omitted, the resistor tolerance is + 205z, and the resistor is not Mil-Std.

Figure 10-1. Color-code marking for MIL-STD resistors.
10-3
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APPENDIX A
REFERENCES

DA Pam 310-4

DA Pam 310-7
SB 38-100

TB SIG 355-1
TB SIG 355-2
TB SIG 355-3
TB 43-0118

TM 11-6625-320-12
TM 38-750

TM 740-90-1
TM 750-244-2

Index of Technical Manuals, Technical Bulletins, Supply Manuals (types 7,8, and 9),
Supply Bulletins, and Lubrication Orders..

US Army Equipment Index of Modification Work Orders.

Preservation, Packaging, Packing and Marking Materials, Supplies, and Equipment
Used by the Army.

Depot Inspection Standard for Repaired Signal Equipment.

Depot Inspection Standard for Refinishing Repaired Signal Equipment.

Depot Inspection Standard for Moisture and Fungus Resistant Treatment.

Field Instructions for Painting and Preserving Electronics Command Equipment
Including Camouflage Pattern Painting of Electrical Equipment Shelters.

Operator’'s and Organizational Maintenance Manual: Voltmeter, Meter ME-30A/U
and Voltmeters, Electronic ME-30B/U, ME-30C/U, and ME-30E/U.

The Army Maintenance Management System (TAMMS).

Administrative Storage of Equipment.

Procedures for Destruction of Electronics Materiel to Prevent Enemy Use
(Electronics Command).
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APPENDIX C
MAINTENANCE ALLOCATION

Section I. INTRODUCTION

C-1. General

This appendix provides a summary of the mainte-
nance operations for the Test Set, Transistor
TS-1836B/U. It authorizes categories of maintenance
for specific maintenance functions on repairable
items and components and the tools and equipment
required to perform each function. This appendix
may be used as an aid in planning maintenance
operations.

C-2. Maintenance Function

Maintenance functions will be limited to and defined
as follows:

a. Inspect. To determine the serviceability of an
item by comparing its physical, mechanical, and/or
electrical characteristics with established standards
through examination.

b. Test. To verify serviceability and to detect
incipient failure by measuring the mechanical or
electrical characteristics of an item and comparing
those characteristics with prescribed standards.

c. Service. Operations required periodically to keep
an item in proper operating condition; i.e., to clean,
preserve, drain, paint, or to replenish fuel/
lubricants/hydraulic fluids or compressed air
supplies.

d. Adjust. Maintain within prescribed limits by
bringing into proper or exact position, or by setting
the operating characteristics to the specified
parameters.

e. Align. To adjust specified variable elements of an
item to about optimum or desired performance.

f. Calibrate. To determine and cause corrections to
be made or to be adjusted on instruments or test
measuring and diagnostic equipment used in preci-
sion measurement. Consists of the comparison of two
instruments, one of which is a certified standard of
known accuracy, to detect and adjust any discrep-
ancy in the accuracy of the instrument being
compared.

g. Install. The act of emplacing, seating, or fixing
into position an item, part, module (component or
assembly) in a manner to allow the proper function-
ing of the equipment/system.

h. Replace. The act of substituting a serviceable
like-type part, subassembly, model (component or
assembly) for an unserviceable counterpart.

i. Repair. The application of maintenance services
(inspect, test, service, adjust; align, calibrate, re-
place) or other maintenance actions (welding, grind-

ing, riveting, straightening, facing, remachining, or
resurfacing) to restore serviceability to an item by
correcting specific damage, fault, malfunction, or
failure in a part, subassembly, module/component/
assembly, end item or system. This function does not
include the trial and error replacement of running
spare type items such as fuses, lamps, or electron
tubes.

j. Overhaul. That periodic maintenance effort
(service/action) necessary to restore an item to a
completely serviceable/operational condition as pre-
scribed by maintenance standards (e.g., DMWR) in
appropriate technical publications. Overhaul is nor-
mally the highest degree of maintenance performed
by the Army. Overhaul does not normally return an
item to like-new condition.

k. Rebuild. Consists of those services/actions
necessary for the restoration of unserviceable
equipment to a like-new condition in accordance with
original manufacturing standards. Rebuild is the
highest degree of material maintenance applied to
Army equipment. The rebuild operation includes the
act of returning to zero those age measurements
(hours, miles, etc.) considered in classifying Army
equipment/components.

C-3. Column Entries

a. Column 1, Group Number. Column 1 lists group
numbers, the purpose of which is to identify com-
ponents, assemblies, subassemblies and modules
with the next higher assembly.

b. Column 2, Component/Assembly. Column 2
contains the noun names of components, assemblies,
subassemblies, and modules for which maintenance
is authorized.

c. Column 3, Maintenance Functions. Column 3
lists the functions to be performed on the item listed
in column 2. When items are listed without mainte
nance functions, it is solely for purpose of having the
group numbers in the MAC and RPSTL coincide.

d. Column 4, Maintenance Category. Column 4
specifies, by the listing of a “worktime” figure in the
appropriate subcolumn(s), the lowest level of
maintenance authorized to perform the function
listed in column 3. This figure represents the active
time required to perform that maintenance function
at the indicated category of maintenance. If the
number or complexity of the tasks within the listed
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maintenance function vary at different maintenance
categories, appropriate “worktime” figures will be
shown for each category. The number of task-hours
specified by the “worktime” figure represents the
average time required to restore an item (assembly,
subassembly, component, module, end item or
system) to a serviceable condition under typical field
operating conditions. This time includes preparation
time, troubleshooting time and quality assurance
guality control time in addition to the time required
to perform the specific tasks identified for the
maintenance functions authorized in the mainte-
nance allocation chart. Subcolumns of column 4 are
as follows:

C - Operator/crew

O - Organizational

F - Direct support

H - General support

D - Depot

e. Column 5, Tools and Equipment. Column 5

specifies by code, those common tool sets (not
individual tools) and special tools, test, and support
equipment required to perform the designated

C-2 Change 3

function.

C-4. Tool and Test Equipment Requirements
(Table 1)

a. Tool or Test Equipment Reference Code. The
numbers in this column coincide with the numbers
used in the tools and equipment column of the MAC.
The numbers indicate the applicable tool or test
equipment for the maintenance functions.

b. Maintenance Category. The codes in this column
indicate the maintenance category allocated the tool
or test equipment.

c. Nomenclature. This column lists the noun name
and nomenclature of the tools and test equipment
required to perform the maintenance functions.

d. National/NATO Stock Number. This column
lists the National/NATO stock number of the specific
tool or test equipment.

e. Tool Number. This column lists the manufac-
turer's part number of the tool followed by the
Federal Supply Code for Manufacturers (5-digit) in
parentheses.
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SECTION 11 MAI NTENANCE ~ ALLOCATI ON CHART
FOR
TEST SET, TRANSI STOR TS-1836B/ U
()} (2) 3) @) T
GROUP COMPONENT/ASSEMBLY MAINTENANCE MAINTENANCE CATEGORY TOOLS AND
NUMBER FUNCTION EQUIPMENT
[~ [} F H D
00 TEST SET, TRANSISTOR TS-18368/U Inspect 0.5 k
Service 1.0 1}
Teetl 0.5 1
Test 1.0 2,5,6
Service 0.2 L
Repair 1.5 2,3,5,6
Overhaul 3.0 | 2,3,5.6
o1 CASE ASSEMBLY (UPPER) Test 0.2 2,3
Repair 0.8 3
02 PANEL ASSEMBLY Test 0.2 2
Repair 0.8 3
0201 ELECTRONIC COMPONENTS ASSEMBLY Test 0.8 2,3
Repair 1.3 2,3,6

{1) Operational tests.
(2) Al tests.
(3) By replacement of knobs. Change 3C-3
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TABLE 1, TOOL AND TEST EQUIPMENT REQUI REMENTS
FOR

TEST SET, TRANSI STOR TS-1836B/ U

Caviovent | MAATENNCE NOMENCLATURE STOGK NUMBER | TOOL NUMBER
REF _CODE

1 0 MULTIMETER AN/URM-1 05C 625-00-999-6282

2 H,D MULTIMETER TS-352B/U 1625-00-55 3-01L2

3 H,D TOOL KIT ELEC EQUIP TK-100/G 180-00-605-0079

L o TOOLS AND TEST EQUIP AVATLABLE TO REPAIRPERSON USER BECAUSE

OF HIS/HER ASSIGNED MISSION
5 H,D VOLTMETER , ELECTRONIC ME-30/U 625-00-643-1670
6 #,D TEST SET , TRANSISTOR TS-1836/U 625-00-893-2628

C - 4Change 3
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APPENDIX E

TRANSISTOR CHARACTERISTIC DATA FOR

TEST SET, TRANSISTOR TS-183613/U

Two of the most important parameters for testing
transistors in circuit are 1 and beta. Minimum value
of beta and maximum values of | are presented as
an aid in determining faulty transistor and tran-
sistors that have started to degrade.

Beta is normally specified by the manufacturer at
various collector-to-emitter voltages; however, beta
is normally independent of collector-to-emitter volt-
age above the saturation voltage. The magnitude of
the beta of a transistor, therefore, measured at a
potential slightly above the saturation voltage is
very close to the magnitude of the beta measured at
some higher potential. The appendix shows data
gathered from manufacture and specification
sheets which accounts for the various potentials for
which beta is given. The same reasoning is true for

the I, parameter if it does not contain a leakage cur-
rent. A plot of collector current versus collector volt-
age of a reverse-biased collector-to-base junction with
a negligible amount of leakage current yields a graph
which rises to some current rather quickly and then
remains constant with increasing voltage until the
breakdown voltage of the junction is reached. A leak-
age component across the junction modifies this curve

in an amount depending on the amount of leakage
present across the junction. The figure of 6 volts was
chosen as one that would give maximum information
on the largest amount of transistors and diodes. A
device with a lower breakdown voltage than 6 volts
will not be damaged since the power, when this meas-
urement is made, is limited to less than 5 milliwatts.

E-1
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TYPE NO. 1 co fge PNP- DWG. TYPE NO. Iepo Re PNP-DWG.
(uA) NPN NO (uA) NPN NO.
2N3e 50 75 oNp TO22 2Nt 22 .10 3. NPN €306
2N3aa 60 PNP 2N123 6.0 78 PNP B222
2N35 %0 5 NPN TO22 USAF2N123 6.0 3o PNP B222
2N26 a5 NP 2Nt 24 2.0 18 NPN a107
o 30 PRP 4109 2N 28 240 36 NPN 4107
2NSA 15 PNP A1Q9 2N126 2:Q 20 NPN B218
TN 16 a2 PNP B222 2N128 30 9 PNP Y024
ELTEY 7.0 25 PNP TOS JAN 2N128 13 19 PNP TO24
USAF 2Na3A 16 30 PP B22 2 2N130 12 2a PNP TOS
2Naa 16 25 PNP B222 2N130A 15 26 PN
2Naaa 8.0 31 PNP B222 2N13) 12 S0 PNP TOS
USAFZNAAA [ 113 PNP B222 281214 15 a3 PNP
2NeS 10 t2 PNP TO29 2N132 12 90 PNP TOS
2NS9 18 90 PNP TOS 2N132A 15 90 PNP
2NS9A 1% 90 PNP TOS 2N133 12 50 PNP TOS
2N398 15 90 PNP TOS 2N133A 19 50 PNP
2NS9C L] 90 PNP TOS 2N135 Se0 20 PNP B221
2NeOo 1% T0 PNP TOS 2N1 38 B0 40 PNP B221
2N60A 1] 70 PNe TOS 2M137 5.0 &0 PP B22)
2ns08 18 70 PNE TOS 2N138 20 LY} PNP TO22
2N80C 15 10 PNP TOS 2N139 10 a8 PNP TOA0
2n61 13 as PNP TOS 2N140 10 s PNP TOAO
2N61A 15 Lt ] PNP TOS 2Nt 41713 20 25 PNP TOL3
2N618 18 L] PNP TOS 2N1437123 5.0 10 PNP TO1D
2N61C 15 as PHP TOS eN144/1) 6.0 1h) NPN TO13
2N63 20 22 PNP A102 2N1 45 3.0 NPN ALO07
2Nos 20 as PNP A102 2N146 3.0 NPN A107
2N6S 10 73 PP 2N147 3.0 NPN AL10T
2N77 10 L1 PNP TOL 2N18S 1.0 32 PNP TO2
2nT8 3e0 s8 NPN A104 2N156 1.0 23 PP TO13
2NT8A 3.0 %8 NPN A ua 2N158 1.0 21 PNP TOL13
USAF2NTBA 3.0 a0 NPN JAN 2N158 1.0 12 PNP 0401
2N9a s0 =0 NPN TOZ22 2N1584 10 21 PNP TO13
2N9aa 0 20 NPN TO22 2N160 10 18 NPN A107
2N97 2.0 i3 NPN TOS 2N160A 10 15 NPN A107
2nos 2.0 0 NPN 2N161 10 30 NPN A1OT
aNi101713 S0 11 PNP TOL3 2N1614A 10 30 NPN 4107
2N102/13 2.0 1 NPN TO13 2N163 10 78 NPN A107
2N103 30 Ao NPN 2N163A 10 78 NPN A107
2Ni0e 10 as PNP TO40 2N16aA 5.0 a0 NPN B20S
28105 Se0 L] PNE TO2 2N163 5.0 72 NPN 8203
2N106 45 PNP ALO3 2N166 Se0 32 NPN
2n1o67 10 19 PNP B 221 2N167 1e5 6% NPN A104
2N108 PNB 2NL&TA 1+5 30 NPN Al04
2N109 7.0 s PNP TO40 JAN ZNIGTA 1.5 17 NPN A10e
2N111 23 PNP A1023 2N168A 540 40 NPN Al04
2N11 1A L PNP 2N169 5.0 72 NPN Al0a
2N112 30 PNP ALOD 2N1694 5.0 s0 NPN A104
2Nt 24 30 PNP 2N170 3.0 20 NPN A10a
2N113 as PNP A102 2N172 3.0 NPN ALOT?
2N114 78 PNP A103 2N1T73 4.0 3s PNP TO36
2N117 2.0 15 NPN A10S 2N1 T8 4.0 28 PNP TO36
USN 2NT 1T 10 7.3 NPN 4105 JAN 2N1T4 15 a0 PNP TOB
2NL18 240 29 NPN A0S 2N174A 8.0 40 PNP T036
JAN 2N1 18 10 20 NPN A10% 2NL TS 12 65 PNP TO40
USN 2NL 18 10 1a NPN a10% 2N1T76 3.0 2% PNP TOJ
2N) 184 .10 54 NPN 2105 2N178 3.0 15 PNR TOD
2n119 2.0 63 NN A103 2n180 10 60 PNR
USN 2N119 10 b NPN 4105 2N181 10 60 PNP
2nt20 240 2¢co NPN A10S 2N182 25 NPN
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- PE NO. 1 -
R T .k B
2~N183 40 NPN aN2s) 200 30 PNP 103
EIE.TY 60 NP 2n2514 »50 25 PNP TO3
2ntas 1. 80 PNP TO22 2n2s2 1o PNe ato?
2M§186 16 24 PNP B222 2N23) 3.0 NPN 24107
Zn188A 16 2« PNR B222 2n25e 3.0 NPN 4107
2niB? 16 36 PNP B222 2n25s 1.0 30 eNe 103
2n1BTA 16 36 PNP 8222 2n253a 5.0 30 PNE TOD
nies 18 Se PNP 8222 2n256 1.0 30 oNP 103
2n188A 16 Se NP B222 2N256A 8.0 30 PNe TO3
2n189 16 32 PNE B222 2n2sT 2.0 40 PN® TOD
%1 90 16 a2 NP 8222 2M2578 5.0 80 PNP TO3
2§19 16 67 PNP B222 2N2576 Se0 40 PNP Y03
%192 16 90 PNp B222 2neSTW 5.0 60 PNP TO3
2n193 s0 TeS NPN TO22 2Nn26) 0 as NPN A10Y
2n1%a 2% Be NPN TO22 2N264 50 20 NPN AJ01L
201944 0 Be NPN TO22 2n26S 16 118 PNP B222
28208 10 oy PNP TOL 2n2es 2.0 %0 PNE 103
2n207 15 PP TOS 2n268A 2.0 20 PNe T0)
anzoTA 10 100 PNP TOS 2n269 20 @0 ene 101
22078 10 100 PNP TOS 2n27o 16 10 PP 8219
N2t 20 NeN TOZ2 ana2Ty s oNg
ne212 so 20 NPN TO22 2N2T1a a% pNe
awnz13 50 [ NPN TO22 aneT2 10 120 PNe 103
2NZ13A 50 188 NP TOR22 2n273 10 20 oNe 105
2n2Z1e 0 he ] NPN wzz. 2N2TA 8.0 60 ONe TOsa
ZN218A s0 100 NPN TOS USA 2Nn27e 8.0 60 PNR TORG
zn21s 18 [ ] PR TOL 2n2T7? 8.0 3s PNP TO36
znzie 0 TeS NPN TO22 2n278 4.0 as PNe 1036
26217 16 s e TOL ;N2 12 30 PNe A206
218 10 . PNR TOY 2~n280 12 a? PNP 8206
zu;' - "0 ke PNP TOAG 2a~2e1 10 0 PNe 8209
Np20 2 3 PNP TOL 2n283 2.5 0 PP 1208
JAN 2NZ20 12 .0 PNP TOL 12 20 PNP B20S
25223 20 o PNP TO28 2N2B4A 12 a7 PnP R20S
FIN2ke 2% L] PNP TO2S 1.0 120 PNe T0)
2np2e 23 60 PN TORS 2n2838 140 130 Pne TO)
mz28 100 [ nNPw TaZ2 2n291 2 as oo 2106
20229 100 s NON TORZ 2nz92 5.0 2s NEN ATOS
;231 600 19 PNP TORe 28293 S0 25 NPN A106
28232 0.0 2e P TO2e 2n25%6 100 20 oNP TD)
233 S0 Je8 NPw TORR 28297 S0 12 PNP TOI
2M23IIA S0 15 NPN TOR2 282974 340 «Q PNe TO)
Nz 3aA 2% e 103 JAN ZNZOTA 3.0 .0 enp 10D
202384 10 -0 PrP TO3 USA 2N300 3.c 10 PNP TO2e
20z 388 10 o0 PNP TOD 2830) 32 PNP TO)
22304 1.0 .0 PrR 103 23014 3.0 PNP 103
%2368 1.0 1] e 103 ando2 10 as PP
2237 10 50 Lo 28306 S0 s NPN 1022
%Nz 20 .S PP TO22 aN307 Be0 20 NP T0)
Znge0 340 30 PrP TORS 2n307A 2.0 30 PNP TO)
JAN Ipa0 10 3.2 PNP TORe 2N308 10 Pne 4107
2uzan 16 ”» PNP BR222 28309 (3 PNP ALIOY
2n2atA 16 k£ PNP 8222 20 10 FaP oA107
2nza2 Se0 PP £3503 2n311 60 =0 ene 103
2n2e3 10 20 NPN A101 an312 60 %0 NPN TOS
nzee 10 59 NPN A0S xS 23 20 one 103
2n247733 12 60 PNP TO3) 2n3154 28 3s PNP 105
2n2a9 28 S0 L 2N158 240 0 onp 109
2n250 1.0 30 PR 103 M6 23 30 pNe 105
2%250A 23 PNP TOD w3164 28 a= one TOS
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TYPE NO. ! cpo ny PNP-DWG, TYPE NO. Icpo L PNP- DWG,
(W) € NPN NO (wA) NPN NO.
N7 2.0 40 PNP 105 2N350 3.0 PNP TO3
2N21TA 25 a0 PNP TOS 2N3SDA 3.0 BNP TO3
2N319 16 3a PNP TO5 2N358 3.0 2s PP TO3
2n320 16 50 PNP TOS 2N35tA 30 25 PNP TOD
2N32) 16 80 PNP TOS 2N356 25 ac NPN TOS
2N322 16 A PNP TOS ZN3ISOA 25 s NPN TOS
2N323 16 70 PNP TOS 2N357 25 Rl NPN TOS
2ND24 16 88 PNP TOS 2NISTA 2% 40 NPN 108
JAN 2N32% +50 18 PNP ESOS 2N358 25 o NPN TOS
2N326 «30 15 NPN ESOS5 2N1S8A S0 40 NPN 103
JAN 2N326 [3-1J 15 NPN ESO0S JAN 2NIS8A 25 23 NPN TOS
2N32TA oi0 15 PNP TOS 2NJ359 18 200 PNP TOS
2N3278 «001 la PNP TOS 2N360 115 100 PNP TOS
2n3284A »10 30 PNP TOS 2N2361 18 50 PNP TOS
JAN 2NI2BA 1.0 18 PNP TOS 2N362 15 90 PNp TOS
2N3288 2001 28 PNP TOS 2N363 15 30 PN TOSB
2N329A ot0 60 PNP TOS EN36A 10 15 NPN AJOT
JAN 2N320A 1.0 36 PNP TOS 2N365 10 3e NPN A1OT
2N3298 «001 ta PNP TOS 2N366 10 o5 NPN A107
2N330A 140 25 PNP TOS 2N387 18 PNP TO®
2N333 16 15 PN TO9 2n368 s PNP 4107
JAN 2N33L 10 30 PNP TO9 2N369 95 PNP A107
2N332 20 is NPN TOS 28370 20 60 PNP TO7
2N2332A «50 te NPN TOS 2N370/33 10 107 PNP TO33
2N33) 240 29 NPN TOS 2N3T) 20 60 PNP TO7
JAN 2N333 240 29 NPN TOS 2N371/33 10 97 PNP TO33
2N333A «50 30 NPN TOS 2N372 20 60 PNP TOT
2N334s 240 S NPN TO3 2N372/33 10 97 PNP TO33
2N33eA *50 B NPN TOS 2N373 8.0 80 BNP TOT
2N338 240 63 NPN TOS 2N37e 80 60 PNP TOT
JAN 2N33S 2.0 &3 NPN TOS 2N375 3.0 3s PNP TOD
2N33SA +50 52 NPN TOS 2N376 3.0 s PNP TO3
2Nn3338 «S0 52 NPN TOS 2N3T6A 3+0 s PN TOD
2n336 2.0 200 NPN TOS 2N377 10 40 NPN TOS
JAN 2N336 2e0 200 NPN TOS 2NITTA 40 A0 NPN TOS
2N336A *30 95 NPN TOS 2N3T78 «50 15 PNP TO3
2N337 1e0 2a NPN TOS 2N379 «50 20 PP TO3
JAN 2N337 1+0 22 NPN TOS 2Nn380 «S0 30 PNP 103
2N337A s0 5 NPN TOS 2nd81t 10 60 PN TOS
2N338 10 24 NPN TOS 2N382 10 90 PP TOS
JAN 2N338 1.0 2a NPN TOS 2N383 (1} 1s PP TOS
2N338A %0 99 NPN TOS 2N384 12 60 PaP TOMS
2N339 ie0 S0 NPN TO11 AN 2N384 s0 20 PNP TOAS
2N339A 10 S3 NPN TO1 1 2N384/33 30 60 PNP TOMN
2N2a0 140 S0 NPN TO1 2N383 10 60 NPN TOS
2nde0A 140 53 NPN TO1 1 2N385A a0 70 NPN TOB
2N3a1 1e0 S0 NPN TO1 ) 2n388 10 150 NPN TOS
JSN 2N3al 30 18 NPN TO11 AN 2N388 20 60 NPN YOS
2N3alLA 10«0 53 NPN TO) 1 2N38BA 40 120 NPN TOS
2N362 1e0 20 NPN TO11 2n389 10 12 NPN €303
JAN 2N3a2 100 90. NPN TO1 3 AN 2 N389 10 15 NPN TO33
2N34a24 1.0 20 NPN 1011 SN 2Nn389 15 NPN €303
JAN 2N34a24 140 90« NPN TOS1 2N3894 10 12 NPN €302
2N3a28 1+0 21 NPN TO11 2N389/1 12 NAN C303
2N343 140 50 NPN TO1 1§ 2N3B9A/] 12 NPN €303
JAN 2N3a3 1.0 28 NPN TOL 1 2N392 8.0 PNP TO3
2N3438 1.0 59 NPN TOI L 2N393 5.0 158 PNP TO2e
2N3aa 3.0 22 PNP TO24 AN 2N393 5.0 40 PNP TO24
2N145 3.0 .13 PNFP TO24 2N39s 100 70 PNP TOS
2N3a6 3.0 10 BNP TO24 2n39aA 640 70 pNP TOS
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TYPE NO. 1 cBO hee guvs.o:g;, TYPE NO. lCBO h" PN!T' DWG.
(W) g wA) NPN NO.
2n398 6.0 8s PNe TOS USAF 2N 33 fed e % ~PA YOS
6e0 20 PN TOB FLINL) 6.0 2 PN TO3
2N398A 100 90 PP TOS 2na38A 10 2% NEN TOG
JAN 2NIDSA 6.0 » P TOS 2N 36 10 a5 NPN TOS
21397 6.0 s e 108 2Mna 394 10 s ~NPN TO9
398 14 a0 PrP TO® N80 10 .0 NN TCS
USN 2N398 S0 20 e 108 2Naa0A 10 r0 NPN TOO
2n3984 20 s PNP TOS 2nas ) 8.0 20 PNe TOJ®
2n39e8 8.0 20 sNP TOS 2nas2 4.0 20 PNP 1036
28399 140 .0 PNe TO3 2n4a) 400 20 [T IR TETY
2na00 240 30 PP TO3 2Nass 2% 19 NPN TOS
2na 01 10 .0 Pre Y03 2nssaA 25 30 NPy YOS
28802 15 23 Pne TOS 2N44aS 25 35 NPN TOS
2ne03 13 3s PNe TOS maasA 23 90 NPN YOS
20 .0 PNP TOS 2Mnaes 28 60 NPN TOS
JAN 2N408 S0 30 Pne TOS 2Nnsa8A 23 1s0 NPN TOS
2Ne0aA 8.0 PNP TOS 2n8a7 23 123 NBN TOS
JAN 2NA404A 3.0 30 PN TOS ENAATA 23 200 NPN TOS
14 L) PP TOSS NG TA LXY ] 200 NPN TOS
28806 te s PNl TOL 2naa8 S0 28 NPN ALOS
28407 1e o3 PNP TOWO 2na09 Se0 12 NPN
2nva08 16 s PNR TOL 2ne30 6.0 130 e 1o
2na 09 10 a8 PNP TOWO 26436 2.0 10 PNP TO3
2ne10 1 8 PNP TOL 2NassA 2.0 3% PNP TO3
2ney 1] kel PP TOM0 ISA 24 304 «30 30 PNP E804A
2n812 10 5 PNP TOL 2Na860 «50 0 PNP 103
2na1d 5.0 30 NP 103 2nasY 2.0 10 NP 10)
2na ) 34 30 PNP TOS 2NaSTA 200 30 PnP TOJ
210 S.0 60 Prd 108 ISA 2NASTA 50 30 PNP EB08A
2nal0A oo PNP TOS 2NasTE *50 3 NP 103
2ne108 6.0 60 PNp TOS 2nes8 2.0 10 PNP TOI
2mne14C 6.0 &0 PrP TOS 2na58A 2.0 30 onp TO3
28419 240 [ 1SA 2NaS8A «50 3 PNP ES04A
2na134 80 [ 2nases -50 30 PN TOD
2ns10 5.0 L. PP TOS 2na SO *50 20 PNP 103
USa 2N416 5.0 a0 PNP TOS 2NASPA *90 29 PNP 103
2m417 s.0 180 B Tos 2na60 18 2e R 7Y
vSA 2ne)T 5.0 140 PNP TOS 2n46) 18 ™ enp 105
2618 1.8 .0 " T0) 1SAF 2NASY 10 0 PNP 108
a0 1.0 % P 103 1SN 2ne68Dd +30 20 PND TO32
2na20 13 .0 PNP YOS 2ne6a 15 26 NP T0S
Na20A S0 0 P T03 1SA 2naes (L] 26 NP TOS
anaz2 15 s0 e 108 2n06S 18 LL] PNO 105
VSN 2ne22 20 30 PR TOS 54 2nAGS 20 27 PP YOS
ne2e 10 12 NPW C303 2N466 13 90 PNP 108
JAN 2NA24 10 (1 NPN TOS3 AN 2NAS6 20 Se PNP TOS
USN 2NaZe 18 NPN €303 2naa7 1% 180 PNP TOS
nagasy 12 NPN €303 SA 2Na6T 20 110 PNP TOS
ne2a 10 12 NPN €303 28870 *30 (k4 NPN TOS
Ne2aAsT .10 12 NPW €303 2887} *S0 17 NPN TOS
2na 28 4.0 3 PP 108 2NATIA 2.0 Se NPN TOS
USA 2ne2S 4.0 30 PNe TOS 28872 +50 17 PN TOS
2ne26 4.0 0 e 108 2naT2A 50 6 NPN TOT
USA 2ne 26 4.0 .0 N 108 2n8T) «30 KLY NON YOS
2ne27 4.0 58 Pue TOS 2naTa +30 35 NPN TOS
uSa 2nNa2Y 4.0 59 PaS TOS 2Nna9eA *%0 <20 NPN TUD
2na26 4.0 a0 PNne TOS 284 7S Jo. NPN 105
JAN 2N420 25 20 PP 108 2naT9A 50 EL) NPN TUD
Zna28A 4.0 20 PR 105 2nate +5C s e Tz
USAF 2ne 32 2.0 20 NPN TOS 2N&T7 20 at tikte Tt
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TYPE NO. 1 (&B)o hye :lgl; D:g. TYPE NO. lgﬁ? L NPNp: ?‘\gc
2NaTS 60 NPN TOB 2Nm20A 28 100 PNP TOS
2NaT9 .80 0 NPN TOS 2Ws21 23 7. PNP TOS
2N4TIA .50 70 NPN TOS 2ns214 25 150 PNP TOS
2Na8O *50 [ NPN TOS 2ns22 2e0 120 PNP TOS
2NeB0A °50 70 NPN TOS 2ns22A 23 200 PNP TOS
2N481 10 L1 PP TOS 2N323 2.0 200 PNP TOS
2naB2 10 50 PNP TOS 2Ns23A 23 2%0 PNP TOS
2Na83 10 60 PNP TOS 2Ns24e 10 0 PNP TOS
2ZNeBa 10 90 e TOS 2Ns2eA 10 23 PNP TOS
2ne8s 10 50 PNP TOS 2ns2g 10 Y PNP TOS
2NeBS 10 100 PNP TOS 2n523A 10 30 PNP TOS
2n493 «001 9 BNP TO L 2Ns26 10 64 PP TOS
2N498/18 1s0 15 BNP TO1S JAN 2NEm26 10 4 PNP TOS
2Na96 *10 9 PNe TOI 2Ns264 10 a7 PNP TOS
2nag6/18 13 PNP TO1S 2ns27 10 80 PNP TOS
2N 9T «01 12 NPN TO3 2NS27A 10 &s PP TOS

JAN 2ZNAST 10 12 NPN TOS USN 2NS28 +0S 20 PNP TO38
2NA97A 100 36 NPN TOS 2ns29 23 18 PNP TOB
2na98 *01 12 NPN TOS 2Ns30 25 23 PNe TOS

JAN ZN498 10 12 NPN TOS 2Ns31 25 28 PNO TOS
2Nag8a 100 36 NPN TOS 2Ns32 EL 22 PNe TOS
2Na99 100 8.5 PNP TO ) 2ns33 25 38 PNP TOS

USA 2N499 100 8.5 PNP TOL 2n835 12 100 PNP TOS
NG G9A 15 s0 PNp TOL 2n%38A 12 100 PNP TOS

USA ZNA99A 15 50 PNP TOI 2nNsas8 1z 100 oNP YOS
2NSo) 100 70 PNP TO) 2NS36 12 150 PNP TOS
2N801/18 100 20 PNP TO18 usa 2N%37 100 10 PNP TO29
2ns014 2s 95 PNP TOL 2ns38 240 20 PNP K632

JAN 2NSO1A 23 30 PNP TOL 2n338A 2.0 20 PNP F632
2ns02 20 65 PP TO9 ans39 2.0 30 oNP F632
2NS02A 20 63 PNP TO9 JAN 2N339 2.0 30 PNE FO32

U3A 2NB024 20 (1} PNP TO9 2N%I9A 240 30 PNP F632
2NS028 5.0 20 NPN TO9 JAN 2NSI9A 2.0 30 PNP FE32

USA 2NS028 20 20 PNP TO9 2Nsa0 2.0 as PNP FB32
2NS03 100 as PNP TO9 2N%a04 2.0 as PNP F632
2ns04 10 16 PNP TOL 2N%a 1 «50 130 NPN TOS
2ns0s Iy PNP TO9 2NSa2 50 130 NPN TOS
2ns06 13 40 NP 2NBa2A a0 80 NPN TOS
2Ns07 1S 25 NPN TO22 2N5e3 +50 130 NPN TOS
2ns08 7.0 120 PNe TOS 2NSadA 50 140 NPN TOS
2NS0BA Te0 120 PNP TOS 2NS44/33 16 97 PNP TO32
ansi1 18 20 PNP E503 NS4S 15 2s NPN TOS
2NS11A 15 20 PNP ESOJ USN 2NS4 S is is NPN TO3
2N3118 15 20 PNP ESO3 2NS46 13 2% NPN TOS
ans12 15 20 PNP ES03 2NSa7 13 3s NPN TOS
2NS 124 18 20 PNP ESO3 2Nsa8 15 4 NPN TOS
2N5128 18 20 PNP E503 2NSa9 15 20 NPN TOS
2ns13 15 29 PNP ES03 2Nss0 13 20 NPN TOS
2NS13A 15 20 PNP ES03 2nSs1 18 20 NPN TOS
2nS138 15 20 PN? EBO3 2NS52 18 20 NPN TOS
2NS 1 e 15 20 PNP ES03 2NS53 240 a0 PNP ES01
2ns1eA 13 20 PNP ES03 2N35e 10 50 PNP TO3
2ns1e8 s 20 PP E503 2nsss 20 50 PNP TO3
28818 s0 Te8 NPN TO22 2Nss8 50 NPN TOS
ns16 L1} TeS NPN TO22 2nss7 10 30 NPN TOS
aNSLT s0 708 NPN TOZ2Z 2N358 10 8 NPN TOS
2nsi8 8.0 60 PNP 8222 USA ZNSS9 | 3.0 2s PNP TO28
2n319 200 25 PNP TOS USA 2N%39 2 30 28 PNP TO28
2NS19A 23 38 PNP TOS USA 2NS59 3 3.0 25 PNP TO28
2ns20 28 a0 PNP TOS 2N560 .10 20 NPN T029
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TYPE NO. '&a)o hye sr;:-n:g;. TYPE NO. ﬁ‘%) he :1:: l:gc.
JAK 2NS60 .10 20 NPN TO2Y 2N629 20 10 BNE 10
anse) 3e0 22 PAP TO3 £M630 20 10 PNR U
N3 23 25 Lol o4 2N6 31 25 2¢o0 PNP TUY
ENSO8 23 25 PNP TOS 2N632 FO 120 PNP 105
2565 28 EL] Pne 2n63) 2% 60 PN TOS
2nNSes 25 55 enp TO3 2n834 15 s NPN TO9
26367 15 a0 NPN 2n8d8A 6.0 13 NPN TOS
23568 2s 100 PNP TOS 2N6I% 5 29 NPN TO9
20359 2% 1s0 PNP 2N6 36 15 35 NPN T C9
ans 70 25 150 PNP TOS 2N 364 600 190 NPN TOS
2N3712 2% 200 L 2Na T 10 3o PNe TOD
2N 72 23 200 NP TOS 2N817A 1.0 30 PP 103
N3 T .0 150 PNP TOS 2N61 T 10 R PNE YO
2N3Te 7.0 9. PNP FEOS 28638 10 20 PNP 103
USA 2NSTe 7.0 e PNP F604 256184 140 20 NS TOD
NS TeA 20 9. PNP F608 28680 1.0 20 PN® TO3
23T 7.0 10 PNP FO0& 28639 160 15 PNP TOD
USA 2wSTS Te0 10 PNP F&0a 2n8394 SeC 15 PNP TOD
2643734 20 10 PNP £ 0604 2m6398 5eC 15 PNE TOD
USA 2wSTSA 20 19 PNP F60a 2NBa0 540 60 Pt 107
376 10 30 NPN TOS 2%6s) Te0 80 PN TOT
INST6A .0 30 NPN 105 2u6a2 7.0 60 PNP TOT
NS T 20 18 PNe TO9 2n64) 10 s PNe Y 09
NS T 20 o PNP TO9 2WH AN 10 s PNP T 09
2N380 20 as PNFP TOS 2N643 (1. a3 PNP TO9
. 1) 20 30 PNP TOS 2n6aT 18 70 NPN TO)
2582 20 60 PNP TOS 28647722 18 10 NPN TO22
2383 20 30 PNp TOL anpa9 10 (13 NN TOL
20384 20 60 PNP TOL 2Mba9/22 14 [ 1] NPN TO22
2M9S 8.0 a0 PN TOH N6S0 S0 a9 PP T 05
NGBS 16 5 PNP 8219 ENG30A S0 S50 PNP TOS
2n3e7 10 20 PNP T0% IN 216304 30 30 PN TOS
INs8s 13 PNP TO) E. 11 0 (1) PN TOS
2wBe8A 15 30 PNP TO1 288514 s0 as PnP TOS
23389 20 20 PNe TO3 IN 2n6S1A s0 50 PN TOS
2591 7.0 70 Pnp TOL anes2 so 130 PNP TOS
TNT9TY 2% «0 PNP TOS 2n8524 S0 160 PN TOS
28398 2% S0 PNP TOS IN 2N6S24 S0 100 P NP TOS
USA INS9S 2s %50 PNP TOM 265893 5 L1 PP YOS
20399 2% k¢ PNP TOS 2N 3 (&) 80 PNe T03
USN 2w399 28 70 PNP TCO 2n698 15 130 NP YOS
uda 2NE0D 2% 30 PNA TO M550 «01 30 NPN TOS
2M602 25 S0 PNe TO9 AN 28656 10 30 NPN TOS
2m60248 B0 50 PNP TO09 206564 10 60 NN TOS
2n603 2% 6% PNP 109 2n63Y «01 30 NPN TOS
2N603A Sed 65 PNP T09 Py ZNGST 1o k] NN TOS
NS 04 25 90 PNP TO9 2n6STA 10 60 NPN TOS
USAF 2n604 €0 a0 PNP TOS 28658 5.0 50 Pne TOS
2N60AA Se0 80 PNP TO9 28659 S0 70 PNP TOS
20009 2% 90 PNF TOS 2N660 5.0 90 PNP TOS
28610 2% 65 PR TOS 2n661 3«0 120 PNP TOS
a1 13 as PNS TOS 2862 Se0 70 PNP TOS
12 25 2% PNP TOS 2N66D 12 25 PNP TO3
2813 25 s PNP TOS 2NG663 240 a0 PNP TOD
617 6.0 15 PNP TOS AN 2me8s 13 a0 PNe TOD
2618 3s0 62 PN TOD 2NG69 3.0 75 PNP TO3
220 30 20 PNP B203 2n67T0 s 100 PNP 8201
VSA Zne2e 30 20 PNS 8203 28677 2:0 20 Pup TO3
627 20 1¢ PNP TO3 2n6TTA 20 20 PNP TOD
2ne28 20 1 PNE 103 286 T8 5.0 20 PNP TOD

E-7



TM 11-6625-539-15-2

E-8

h - DWG. PNP- DWG.
TYPE NO. 1&3)0 fe pnp NC? TYPE NO. Iﬁx? Ree RO
2N6TTC 540 20 PNP 103 2NT7194 «01 20 NPN TO18
2n678 2.0 50 PNP TO3 2N770 240 a0 NPN 1018
2N6 784 240 20 PNP TO3 2NT20A .01 40 NPN TO18
2N6 788 2.0 50 PNP TOD 2nT2) .0 20 PP TOIB
2N678C 5.0 50 PNP TO3 2NT21A .10 15 PNP TO1S
2N6T9 25 30 NPN B20s 2NT22 .0 3o PNP TO1 8
2N680 14 3% PP 2nT224 .10 30 PNP TO18
USA 2N69e 3.0 9. PNP TO28 2nT2S 20 PNP TO1B
2N695 3e0 40 PNP TO1 7 2n726 .0 30 PNP TOI18
USN 2N69% 100 25 PNP TOL 7 anv27 .0 60 PNP TOIB
2N696 140 20 NPN TOS 2NT28 500 7.5 NPN TOL®
JAN 2N696 «50 20 NPN TOS 2N729 5.0 7.5 NPN TO18
2N69T 10 40 NPN TOS 2§T730 100 40 NPN TO) 8
JAN 2N69T *50 a0 NPN TOS 2NT7231 100 80 NPN TO18
2N6STA .10 #0 NPN TOS 2NTIe 10 3s NPNTOL 8
2N698 +005 «20 NPN TOS 2NTI%A 5 N 40 NPN TO18
2N699 2.0 40 NPN TOS 2NT36 10 80 NPNTO1 8
2N699A .10 a0 NPN TOS 2NT368 5 N 80 NPN TO18
2N6998 =01 eo NPN TOS 2N736A 10 140 NPN TO18
2n700 2.0 10 PNP TOIT 2N738 10 3s NPN TOL 8
2NT00A 100 a. PNP TO17 2NT739 10 10 NPN TO18
2NT00A/18 100 ae PNP TO1 8 2NT39A 5 N a0 NPN TOl18

USA 2NT00A 2.0 4. PNP TOL7 2NT40A s N ao NPN  TO18
2N700/18 2.0 10 PNP TO18 ELRZY 3.0 25 PNP 1018
2nT02 5.0 40 NPN TO18 2NTa1A 340 25 PNP TO18
uUsSA 2NTo02 S0 a0 NPN TOL8 2n7e2 10 20 NPN TO18
2n703 540 70 NPN TO18 2NTa2A 10 20 NPN TO18
usa 2N703 5.0 70 NEN TO18 2nN743 40 NPN TO18
28708 100 a0 PNP TOL 8 2N7a3/746 40 NPN TOs6
JAN ZNTOS 3.0 25 PNP TOI8 2N7a3/51 40 NPN TOS1
2N703A 40 PNP TOI 8 2NTaa 80 NPN TO1 8
2N706 «05 20 NPN YOI B USN 2N7ae 120 NPN TO18
JAN 2NT08 *10 30 NPN TO18 2NTa4/48 80 NPN TOas
2NT06A 10 20 NPN TO18 2N7a4/s5) 80 NPN TOS1
2NTO6AZTNT +09 20 NPN H81 2 2nNT52 .10 40 NPN TO1 8
2NT06A/TPT [al-1 20 NPN G724 2N7533 10 -1-] NPN 7018
2NT06A/ 86 10 20 NPN TOAS 2N753/a6 *50 a0 NPN TO46
2NTO6A/S) 10 20 NPN TO&6 2N753/5) *50 40 NPN TOS1
2NT068 10 a0 NON TOIB 2NTSe 1.0 a0 NPN TOL 8
2NTO6B A6 10 a0 NPN TO8S 2N758 te0 a0 NPN TO18
2N706B/5) 10 60 NPN TOS 1 2N756 50 18 NPN TO18
2n706C 20 NPN TO18 2NTS6A 50 9 NPN TO18
2NT06C /a6 1.0 20 NPN TO46 2NT757 %0 30 NPN 1018
2NT06C /51 10 20 NPN T 051 2N757A so 29 NPN TOL 8
2NT06/51 »08 20 NPN T 051 USa 2N757A 50 18 NPN TO1 8
2N706/KVT .05 20 NPN G723 2NTSE 350 54 NPN TO18
2NT706/TNT »0% 20 NPN B 2 2N7S8A .10 54 NPN TO) 8
2NT06/46 .05 20 NPN T 046 2N798H 5N 18 NPN TOL8
2NTO6/TPT «05 20 NPN G724 2N759 50 63 NPN TOIS
2N707 540 le NPN TO18 2N7594 50 63 NPN TOL8
2N7074 10 30 NPN TOI8 USA 2N7594 S0 3s NPN TO 8
2NT08 »325 30 NPN TO18 2N7S9B 5N 38 NPN TO18
2NT1S 10 30 NPN TO18 2N760 50 20a NPN TO1 8
usa 2nT16 10 10 NPN TO18 2NT60A 50 204 NPN TO18
2NTY T 10 20 NPN TOI 8 USA 2NT760A S0 76 NPN TOL 8
2NTITA NPN TO1 8 2N7600 s N 76 NPN TO18
2NT18 10 40 NPN TO18 aNT6) 30 19 NPN TO18
2NT18A «01 40 NPN 701 8 2NT62 50 39 NPN TO18
USN 2N7 1 84 10 as NPN TOL18 2NnT68 10 a0 PNP TOL 8
28719 240 20 NPN TO1 8 2N769 10 55 PNP TO18
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TYPE NO. l(c‘g)o hye :‘;:' DNWOG TYPE NO. Ifu_i? Nee :::- ?‘Vécl
anarea 2s os PN TO18 anony w028 as weN 1018
e .01 20 RO usa 2n91t 025 w NONTO1 8
ey 3.0 2 e To108 no12 023 E NPN TO18
awree 3.0 20 P TOL8 usa 2woi2 028 20 R
P Y .2 s0 wew TO18 2013 0% s Nen 1018
nTee .28 2s w018 e 23~ EYS Nen TOI8
2nT00A 100 s ww TO18 o1asae 028 39 NON TO6
anTBeAs06 100 o NPW TORS 291481 <028 30 NeN TOS)
2nT8eA/81 100 ™ NN TOB) 2o +01 s0 NPN TO18
anroe 3.0 [ e 1010 FIVITY .01 .0 NeN TOlS
wTes 3.0 0 P 1018 UsSN 2n916 10N a0 NPN TO18
™nroe 340 s Pue TOIS8 ™17 <001 20 NPN B228
v 100 s ~ew TO18 291708 +001 20 ey
a2y 100 " TO18 2n917/8) <001 20 NP TOS1
Zee2d 100 .0 PP TOIO ano18 01 20 NPN B22%
anszes 3.0 a0 sm TOL8 2m918/46 .01 20 NPN TOs6
neazo 3.0 80 Prm TO18 no18/81 .01 20 NBN TOSI
2n83e .20 .0 e TO18 ™19 10 a NPNTOL 8
2ma3en 2s new TO18 2wo20 10 . now TO18
2e83a/08 .50 a0 NPW TOaS Py 10 . nON TOlS
ane3es3) 50 .0 e TOB 2mez2 10 . NP TOIS
26838 50 .0 v 1018 2923 s0 2 PN TOIS
2e83I8/06 .50 .0 N TOse anvoze s0 o pNp TOIS
203831 .30 .0 PR 2noes s0 17 Pap TOIB
mey? 3.0 3 e TOl18 2woze s0 EY PNe TOI8
30 30 P TOIE 027 s0 ts e TO18
09 1e0 E™ oW TO18 2none s0 3 v 1018
N840 1.0 v0 R awoze 10 .0 ~ow TO18
283 140 140 N TOI8 AN 2N029 2 60 v TO18
Buseisae 1.0 140 PN Toas usa zno29 10 s0 R
2nse1/3) 1.0 180 e 1081 20294 2 60 NPN TOIS
Bese1 /vy 150 140 N G723 2n929/3) 10 oo NPN TOS1
2nBa1/THY 100 100 N Ho12 2n930 o ise PRI
208e1/TPT 1.0 140 N GT2e AN 2N930 F3 130 new 018
ansez 140 20 IR usa zN930 o 150 ~eN TO18
2nsed te0 . wen TO18 2n930a 2 1%0 NPN TOl8
nBes 1.0 80 ey TO18 2n930A/a8 2 150 NPN 7046
2uses 1.0 o0 v TO18 2n9304/31 2 150 NPN TOSH
nsesa 3.0 3s me 1018 2930y T to 150 NN G723
2849 10 a0 NN WEOa 2N930/TNT 0 130 NPN N812
;nes0 10 [ NN HBOS 2n930/1RY 10 1%0 NN G726
mes) 1 a0 e TO80 2n930/40 10 150 NPN TOSS
ense 10 so eN TOBO 29303 0 190 New TOSE
2nes2 a0 w030 2934 6.0 60 Pne TOLS
2ease 10 20 P TO18 2938 .10 m PNe TOIS
sy 1.0 as P 018 P .10 20 P TO18
eas0 1.0 20 P TOI8 o7 .10 60 e TO18.
2vese1 1e0 38 P To18 238 028 TS e TO18
woez .01 20 P T018 ™99 028 30 pnp 1018
e 1e0 2s e 1018 940 028 60 e TO18
i0sa .10 £ e TO18 ™oe1 2.5 s0 Prp TOIS
2noss .10 s pwe TO18 anoe2 2.8 s0 PNe TOlB
ease <01 20 " 1018 943 PN TOIB
nneva .01 a0 Pue 1018 2n0ea PN TO18
nae0a .01 e P TOIE 2noes Pre TO18
saro «01 s NPw TOIS 2noee Pae 1018
8T 01 130 PN TOLS NDe? 1.0 30 NPN TOL 8
909 140 e NN TOIS 2woss 8.0 60 neN TOI8
awe10 «02s 128 New TOIS 2v933a 5.0 s0 nPN TO1 8
usa zwv10 .0z a0 New TOIB 2n0ne 100 neN TOlE ’
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TYPE NO. I ¢Bo hye PNP- OWG. TYPE NO. IcBO fge PNP- DWG.
@A) NPN NO. (uA) NPN NO.
2N957 5.0 as NPN TO18 2810150 10 1o NPN 80
2N960 3.0 a0 PNP TO18 2N1015E 10 10 NPN F601
2N960 /46 3.0 40 PHNP TO46 2N1016 10 10 NPN Fe01
2N961 3.0 a0 PNP TOLS 2N1016A 10 10 NPN F60 |
2N961/486 3.0 40 PNP TOAS 2Nj0168 10 10 NPN P8O |
2N962 3.0 40 PNP TOL8 USN 2N10168 100 10 NPN F80)
USN 2N962 3.0 40 PNP TO18 2N1016C 10 10 NPN F601
2N962/46 3.0 a9 PNP TO46 USN 2N1016C 1.0 10 NPN F601
2N963 S0 20 PNP TO18 2N10160 10 10 NPN F601
2N96A .0 70 PNP TO18 USN 2N10160 10 10 NPN F601
USN 2N964 3.0 10 PNP TO18 2N1016E 10 10 NPN F601L
2N9GAA 3.0 8¢ PNP YOL1 B 281017 25 100 PNP TOS
2NG6a/ 46 30 70 PNP TO46 2N1018 4.0 140 PR TOS
2N96S 3.0 70 PNP TOIB 2N1o21 2.0 30 PNB TO3
2N966 3.0 70 PNP TOLB USA 2N1021 «30 30 PNP £S5 04A
2noe T 5.0 a0 PNP TO18 2N10214 50 3o PNP TO3
2N968 3.0 29 PNP TO18 2N1022 240 30 PNP TO3
2N969 3.0 20 PNP TO18 uUsa 2N1 022 50 0 PNP £504 A
2N970 3.0 20 PNP TO1B 2N10224a 1] Ao PNP TD3
2N9 71 10 20 PNP TO18 2N1023 12 60 PNP TO4s
2ne T2 3.0 a0 PNP TO18 2N1024 £025 15 PNP TOS
2N973 340 a0 PNO TO18 2N1025 025 15 PNP 05
2N T 3.0 40 PNP TO18 JAN 2N 025 100 9 PNB TOS
2N9TS 10 a0 PNe TO18 2Ny 026 «02% 30 PNR TOS
N9 T7E 100 ao PN 1018 JAN 2N] 026 100 18 PNP TO5
2n9 78 5.0 38 PNP TO18 2N1026A .02% 36 PNP YOS
2N9T9 3.0 50 PNP TO18 2N1027 025 0 PNP TOS
2N980 S0 50 PNP TO18 2N1028 «025 9. PNR TOS
2N98Y 1.0 38 PNP TO18 2Ny 029 1% 20 PNR E51}
2n982 3.0 100 PNP TOI8 2N1029A 15 20 PNP ESI 1}
2N9A3 3.0 BS PNP TOLIB 2N10298 15 20 PNPRESI]
2noBe 5.0 70 PNP TO18 2N1029¢C 15 20 PNP EST ]
2N98S 100 60 PNF 1018 2N1030 15 50 PNP E51 1
2N9B7 8490 100 PNP 8225 2N10304 15 50 PNP ESIL
USA ZNORT 8e0 100 PNP B22% 2N1p308 15 50 PNP ES] L
2n988 «50 20 NPN TO18 2N1030C 13 50 PNP ES) 1
2N989 +50 20 NPN TO1B 2Nt 031 15 20 PNP TO4 |
2Nn990 8.0 150 PNP TO18 2810314 15 20 PNP TOW )
2RI 8.0 40 PNP D225 2N1031B 15 20 PNP TOA L
2N992 8.0 a0 PNP 8225 2NM1031C 15 20 PNP YO L
2N993 8.0 150 PNP TO18 2N1032 L] 50 PNP TOa 1
2N995 «00S 35 PNP TO18 ZN10324 ts 50 PNP TOS)
2N99SA SN 3s PNe TO18 2§31 0328 15 50 PNP TO41
2N996 5.N 75 PNP TO18 N1 032¢ 15 0 PNP TOA41
2n997 o N 1000 PNP TO18 BN10D34 120 15 PNP 108
2N1 000 15 35 NPN TOS 2N1035 1.0 30 PNP TOS
2nN1007 1.0 30 PNE TO3 2N10236 10 60 PNP 108
2N)1 008 90 PNP TOS 2N1037 1.0 2% PNP TOS
2N1008a 90 PNP TOS 2N10238 125 20 PNR 8243
2N10088 90 PNP TOS 2N1038-) 65 20 PNP F&46
USA 2N1 0088 90 PNP TO% 2N1038-2 .65 20 PNP F603A
2N1009 2N1038-2 .85 20 PNR K622
2N1010 to 3s NPN TO] 2N1029 12% 20 PNP 8243
2n1011 20 30 PNP TO3 JAN 2N1 039 70 20 PNP TOBS
UsA 2N1011 18 30 PNP TO) 2N1039-1 0% 20 PNP Foas
2N1o12 23 a0 NPN T 05 2N1039-2 65 20 PNP F603A
2N101S 10 10 NPN F601 2N1039-2 6% 20 PNP F622
2N10154 10 10 NPN F60 1 2Nt 040 12% 20 PNP B2e3
2810158 10 10 NPN F601 2N1040-] .65 20 PNP FoAS
2N1015C 10 10 NPN F60 | 2N1040-2 .85 20 PNP FO03A
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TYPE NO, ‘&B)O he 5};5- D}\‘Ng. TYPE NO. IE.B‘? Moo :::- ?‘V(;G
2N10e0-2 .85 20 PNP FO22 2n1007 «50 1% NPN YO8
2ni o6l 125 20 PNP 8243 2N1 068 S0 15 NPN TOS8
JAN EN10e} 70 20 PP TOSS 2N 1 089 140 10 NPN TO)
2n1041-1 Pt ] *0 PN Foae 2n1070 1.0 10 NPN 103
aNloel-2 .83 20 PNP FOOIA USA 2N10 72 sty 20 NPN Y038
2n1081-2 «0S 20 PR Fo22 2n1073 1.0 20 PnP TO3
2n1062 6% 20 PNP FOOIA 2N1073A L0 20 PNP Y03
an10a2 1) 20 PNP FO22 2n10738 2.0 20 PNP 1O
JAN EN) OS2 8.0 20 PNP FO24 2N1079 10 20 NPN TOS)
2N1062-1 “ws 20 anto80 10 20 NPN 7033
aN10e2-2 s 20 PNP TOS an1081 18 20 NPN TOS
NI 082-2 oS 20 PrP FOOIA USA EN1081 «S0 20 NPN TOS
2n10e3 a5 20 PR Fe0dA 281082 «30 10 NPN TOS
2n10e0 ) 20 P P22 USA 2n| 082 «30 10 NN TOS
JAN ZN1043 8.0 20 PP Fo24 2N1 084 10 20 PNP TOS
ZN1083-} 1} 20 PP Foas 261085 S0 40 NPN TOS
2N1082-2 .63 20 PNe TOB 2n1080 340 .0 NPN ALD4
EN1043-2 -85 20 PP FOOIA 2N1 0864 3.0 «0 NPN A)Oe
21048 63 zo PNP FOO03A 21087 3.0 0 NN A10e
N1 06 .03 20 Pre Fo22 2N1090 29 so NPN TO®
JAN 2Nt Cee 8.0 20 PRSP FoRe a1 as r0 PN TO9
2n1 0881 %5 20 PrD Poss 2n1 092 50 (] NPN TOS
241 0042 s 20 PNP TOB 2N109d 6.0 125 [ ]
N1 0se-2 .S 20 Pr Fe03A USA 2N 1 094 8.0 s0 PNP TO2B
2M1 045 68 20 PNP FO0IA 281097 10 3e PNP TOS
2M) 045 oS 20 PR POR2 2Nt 008 16 de PNP TOS
JAN 2%1049 8.0 20 PNP FO2e 2n1099 e.0 3s PaP TO3S
2M1085-1 03 20 PP MTSE 2N too 440 23 BNP TO36
2N1 0652 I | 20 PNP AZ2 w1101 s0 as NPN TO22
Znioas 2.0 .0 PN TO3 2n1302 0 as NN TO22
USN 2N1 086 10 40 NP TOD an110d 1e0 3o NPN TOS
2n10a8a 2.0 0 PNP TOD 2n1104 1+0 as NPN TOB
2N10a6D 2.0 20 PNP TOD 2m1107 10 3e PNP TOZ2
2n10a7 015 2 NON POOD 2n1108 10 a3 e TOR22
2n10874 013 2 none Fe0d aN1109 1) 20 PNP TO2Z
UsSN 281 0aTA 15 12 NEN PEO3 2v1110 10 29 PNP TO22
2n10aTa 015 12 NEN POO3 NIEIIA 10 2s PNP TO22
2n1068 «013 12 NEN FO03 2N1TIER 10 2s Pne TOZ2
210484 018 12 NPN Fe03 E I EETY 30 110 NPN TOS
USN 2N 1 e84 15 2 NPN F803 s 6.0 PRP A)OS
2N1 049 *01S3 30 NPN P80 2N1116 15 G NPN TOS
2410498 «01S 30 NPN FO0D an1117 15 40 NPN TOS
USN 2N1 0494 15 36 NPW FE0) 2n1118 1.0 30 PN TOS
2Nl oa%8 »01S 30 NPN FE0) JAN 2M11 18 .10 18 PNP TOS
211050 015 30 NON FE03 2811184 1.0 23 PNP YOS
2m10804 «013 30 NOM P6OD 2v1119 .10 29 PNP TOS
USN 2N1030A 13 3e NPW PS03 JAN 2M1139 .10 15 PNP TOS
2N1 0508 013 30 NPN FO03 2M1120 18 20 PN TO4|
281031 .10 a0 NP TOR9 USA 2m1 120 18 20 PP TOML
usSM 2m1 083 .10 30 NPN TO29 2! 5.0 36 PN ALDA
2n10%2 10 3 NPW TOS am1122 5.0 2% PNP TO24
antos3 10 3 NPN TOS 2n11224 S.0 25 PNP TOZ&
2n10%e S50 12 NN TOS 2nti2e ke ) 128 PP B201
261039 15 3. NPN TOS 251128 bt 128 PNP B201
2M3 086 29 32 PN TOB 2v1128 20 120 PNP 8201
2n1037 16 s PNe 0222 2n1129 2s 165 Ll s!&n
2N10%8 %0 17 NPN TO22 an113C 25 1o PP B201
2M§1 089 50 14 ~eN TO22 2ax1 1e0 20 P> TOS
2n1005 50 %0 PP TO9 USN 2M1 131 10 15 PNP 105
2n1066 12 60 PP TOD3 2n11314 %0 20 PP TOS
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E-12

TYPE NO. 1 cBo P 525.Dw0, TYPE NO. IcBo heo PNP- DWG.
{uA) NO _ (uA) NPN NO.
2N1L131A/S] +50 20 PNP TOS1 2N1 168 1% 1% PNP TO3
2N1131/51 140 20 PNP TOS1 2N1164A 15 1s PNP TO3
2Nt 3R 1.0 30 PNB TOS 2N1165 15 18 PP TO 1
USN 2N1 132 10 25 PNP TOS USN 2N} 165 15 15 PNP TOAL
2N1 1324 *50 30 PNP TOB 2M1 1654 5 15 PNP TO4 1
2N1132A sa8 1.0 30 PNP TO46 2N1 186 15 15 PNP TO3
2N1132A/5%1 1.0 30 PNP TOS1 2N1 166a 15 15 PNP TO3
2Nt 1328 100 60 PNE TOS 2nN1167 ts 15 PNP TOA1
2N1132B/46 100 60 PNP TO46 2N1187A 15 15 PNP TO4)
2N1132B/51 01 a0 PNP TOSI 2N1168 8.0 70 PNP TO3
2N1132/kvT .0 30 PNP G723 2N1171 Se0 30 PNP TOS
2N1132/TNT 30 PNP HB12Z USN 2N1173 10 50 NPN TOB
2N1132/TPT .0 30 PNP GT24 USN 2N1174 10 s0 PNP TOS
2N1132/48 -0 30 PP TOAS 2N1175 12 :14 PNP TOS
2Ny 3ass .0 3o PNP TOS1 2N1175a 12 80 PNE TOS
2NT136 0 S0 PNP TQ3 2N1176 2% a0 PNP TOS
2N11236a 0 50 PNP TO3 N1 1764 30 40 PNP TOS
2N11368 .0 50 PN TO3 2N11768 as a0 PNP 108
2N1137 .0 s PNP TO3 2Ny 177 12 100 PNP TOAS
2ZN11372 .0 75 PNP TO3 2N1178 12 a0 PNP TOAS
2N11378 -0 75 PNP TO3 2N1179 12 80 PNP TO4S
2N1138 100 PNP TO3 2N1180 12 80 PNP  TOAS
2n112384 100 PNP TO3 2N1183 20 PNP TOB
2N11388 100 PNP TO3 USA 2n1 183 .25 20 PNP TO8
2N1139 5.0 a0 NPN TOS 2N1IB3A 20 PNP TOB
2n11al 100 a9 PNP TOS usa 2N) 1834 .25 20 PNP TOB
2N1141A 15 PNR TOS 2N11838 20 PNP TO8
N1 142 190 a9 PNP 105 USA 2N1 1838 225 20 PNP TOB
USN 2NL 182 100 to PNP TOS 2N1184 a0 PRP TOB
IR IS PNE TOS USA 2N1 189 .25 40 PNP TOB
2n1 a3 110 a9 PNP TOS 2N1184A a0 PNP TOB
ELTRLET 15 PNP TOS USA 2N11B4a .25 40 PNP TOB
2Ni a8 16 55 PNP B222 2N11848 a0 PR TOB
2N11a5 16 as PNP B222 USA 2N1 1848 .25 a0 PNP TOB
2N 146 a.0 60 PNP TO3 2N1185 =50 260 PNP TOS
2N11864 4.0 60 PNP TO3 2N1 186 s0 a9 PNP TOS
IR LY a0 60 PNP TO3 261187 50 80 PNP TOS
oN1 a6t a.n 60 PNP O3 2N1 188 s0 130 PNP TOS
2n11aT a2 &0 eNe TOa) 2N1189 se 120 PNP TOS
2n1147a a.0 60 PNP TOAL 2N1190 50 190 PNPTOS
2N11878 a.0 60 PNP TOA | 2N119) 15 40 PNP TOS
281 1a e a.0 6C PNP TO4l 2N 192 15 75 PNP TOS
NI 149 2+0 13 NPN a107 2N1193 15 160 PNP TOS
NG 2.0 24 NPN 4107 2N1 198 15 280 PNP TOS
2N11SY 240 39 NPN A107 2N1195 40 PNP TO29
an11s52 240 as NPN 4107 JAN 2N1 195 100 25 PNP T029
2N1183 2.0 99 NPN A107 2N1196 25 10 PNP TOS
ZN1154 5.0 19 NPN A107 USA 2N1 196 .25 to PNP TOS
2N1155 60 19 NPN 4107 2N1197 .25 10 FNP TOS
NI 156 840 (8 NPN 2107 2N1198 17 NPN
2N11ST7 7.0 1o PNP F604 USA 2N1 1994 5.0 12 NPN 8233
2N 1574 20 10 PNP FE04 USA 2N1200 5.0 9 NEN 823 3
UsA 2NL157a 20 38 PNP F604 usa 2ntzotl 5.0 9. NPN B233
USA 2N 1158a 50 50 PNP TOS 2Nt 202 2.0 a0 PNP F832
2NE159 8.0 30 PNP TO3 2N1203 240 25 PNP F632
2N1160 8.0 Yo PNP TO3 2N1208 7.0 30 PNP 109
2N1 182 15 1s ONP TO3 2Nn1205 5.0 to NPN TOS
ZN1162a 15 15 PNP TO3 2N1206 1.0 3s NPN TOS
N1 163 18 15 oNP TOS 1 2N1207 1.0 as NPN TOS
2811638 15 1s PNP TO8 1 2N1208 to s NPN F607
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TYPE NO. l((FAB)O hye sr;s D::’ TYPE_NO.- l(c‘3? heo :::- [:igc
2n1208/1 15 NPN F507 2N1276 1a NPN TOS
2M1209 20 20 NP 60T 2n1277 10 33 NPN T0S
2n1209/0 20 NPN F 807 21278 1.0 [ NPN TOS
w210 10 18 NPN )02 2M1279 1.0 333 NPN TOS
2n1210/1 20 'S NPN €303 2n1 280 10 60 PNP TOS
2n121t 10 13 NPN 302 1201 10 0 Pne TOB
ELIE IR V4] 10 15 NPN £30) 2Ny 282 10 100 PNP TOS
mi212 10 12 NPN FOOT 2n128e 8.0 90 enp 108
w2121 10 12 NPN F607 2n1 285 20 100 PNP T03)
2217 1eS 80 NPN A% 2n1291 18 30 PNP TOD
mzi8 ) 30 NPN TO3 2n1292 1.0 30 NPN TO)
2219 210 18 enP TOS 2N1293 2.0 30 ene TO3
21220 10 9. PP TOS 2N1 294 2.0 30 PN TOD
2N1Z221 .10 1] PNP TOB 2N1 293 2.0 40 PNP TO)
a1 228 °10 9. PRP YOS 2n1296 3.0 30 NPN TO)
22’ .10 6 PP TOB 2n1297 4.0 30 PNP TO)
2n1228 12 a0 PNP TO33 2n1299 10 NPN TOS
Nt 2Re 0 20 PNR TOS 2M1300 3.0 20 Pne TOS
1228 2 60 PNP TO3D av1301 3.0 s PNe TOS
m2z2s8 S0 20 PNP TOS 2Nn1302 650 20 NPN TOS
mizze 12 ) PNP 1033 JAN 2M1302 e 20 NPN TOS
paz2y 1.0 s0 PP 103 2§1303 6.0 20 PNP TOS
1220 .10 18 PR TOS JAN 2N1303 6.0 20 PNe TOS
229 .10 30 Pne TOS 2M1308 8.0 a0 NPN TOS
230 .10 14 PP TOB JAN ZNL30S 6.0 a0 Now TOS
Iz 10 30 PR TOS 2w1303 6.0 0 Pne TOS
M1232 .10 14 PNR TOB JAN 2Ni 308 640 40 PNe TOB
241233 .10 30 PNR TOB 2N1306 6.0 80 NPN TOS
miI23e .10 1e PNR TOS JAN 2N1306 6.0 0 NPN TOS
aN1236 100 1a PP TOS 2N1307 640 o0 »np TOS
M2 .10 18 PNR GT01 JAN 2N13CT 640 60 N 108
m1239 .10 3 PR GTOL 2N1 308 6.0 80 NPN TOS
2M1240 10 1e PP G701 JAN 2N1308 6.0 80 NPN TOS
N1 2et 10 30 PR GTOL 2n1309 6.0 80 PNP TOS
miIzeR .10 e PP 6701 JAN 2n1 309 6.0 80 PP TOD
241243 .10 30 PP G701 2M1309a 6.0 20 P TOS
FoTE 1Y .10 1a PR GT0L avino 23 as NPN TOD
mrzev 008 23 P toB USN 281310 2s J0 NN TOB
2n1260 «001 2s NPN TOS ETR TN 2s 30 NPM TOD
N1 249 38 NPN TOS 2viM2 2% a0 NPN TOD
N1 280 18 NPw €307 281312 [+ PN TOS
23 22071 10 13 nNPw £30) 2N131e .10 20 PNP €302
™2l so 130 NPN TO22 2§18 23 100 PR TOB
21292 1] 3 NPN YOS 2n1M 7 2s os Pne TOB
m2sd 10 a8 NPN TOS 2N1318 7.0 as PN TOS
™29 .20 23 PNP TOS 2n1 019 6.0 30 P TOB
N1 293 .20 a0 PNe TOS 2n1321 1.0 30 NPN TO10
] zse .20 2s PNP TOS 281323 2.0 30 NPN TO10
mes? .20 a0 Pne TOS 2n1328 3.0 30 NPN TO10
mi238 .20 s PaP 108 ant3ze 240 30 PN TO10
1239 .20 2s one vOS 2N1338 1e0 10 o™ TOS
2ur2st 240 20 PP F632 2N1336 1.0 10 NPN TOB
w1262 2.0 30 onp Fo32 2n1337 1.0 10 NPN TOS
263 2.0 a3 PP F832 2n1338 10 10 NPN TOS
mizen13 s0 23 PNP TOID 2n1339 1.0 10 NPN TOS
mi205/3 s PR TOS 2N1340 1.0 10 NPN TOS
IR a8 PNP TO22 2n1 381 te0 10 NPN TOS
MNI2TI 14 t 24 NP TOS 2N13e2 10 10 NPN TOS
mi2Te te 27 PNP TOS 2M1343 6.0 a0 oNP TOS
mizrs 140 (1] PNP TOS 2n) Jae 10 90 PNe TOS
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TYPE NO. I cpo h PNP-DWG TYPE NO. fepo fie PNP - DWG.
A fe NPN NO (uA) NPN NO.
2N1 345 He0 60 PNP TOS 2N1415 12 &4 PNP TO5
2N1 346 5.0 125 PNP TOS 2N1a16
2N) 347 640 8o PNP TOS 2N1a17 10 80 NPN T0%
2N1 348 10 95 PNP 2N1a18 1e0 60 NPN TOS
2N 149 10 110 PNP 2N1420 1.0 130 NPN TOS
2N1350 20 95 NP 2N14204 e01 100 NPN TOS
2N1 381 10 6% PNB 2N142S 12 so NP TOT
2N1L 382 5.0 70 PNP TOS 2N1426 12 130 PN TOT
2n13%3 6.0 70 eNP TOS 2N1427 5.0 120 PNP TO24
2n3 354 600 70 PNP TOS 2N1a28 .10 30 PNP 1O
2N13%3 6.0 [:13 PNP TOS 2N1 429 .10 k1] PNP TOS
2N1356 6.0 80 enp TOS 2N1430 30 PNP TOA1
2N1357 6.0 L) PNP 108 2N1431 s0 12 NPN TO022
2N1 338 8.0 2% PNP TO3S 2N1ad2 5 &0 PNP TO33
JAN 2N1 338 4.0 25 PNP 1036 2N1437 2.0 20 PNP TO13
2N13584 10 25 PNP T0O36 2N1438 2.0 20 PNP TOLO
2M1359 3.0 3% PNP TO3 2N1639 «025 9 PNP TOS
2N1360 3.0 60 PNP TO3 2N1 440 50 15 PNO TOS
2N Y62 3.0 3s PNP TO3 ECTRTH a0 27 PNR TOS
2Nn1363 3.0 80 pNe TO3 2N1442 s0 a3 PNe TOS
2N1 Y04 3.0 as PNR TO3 2N1aa3 025 a5 PNO TOS
2N1368 3.0 40 PNP TO3 2N1ase 10 3s PNP TOS
2N1366 1S 10 NPN TOS 2N1487 10 82 PNP YOS
2N1370 14 as PNE TOS 2N1448 10 70 PNP TOS
2wn13T1 1a as FNP TOS 2N1 449 10 98 PNR TOS
2§1372 7.0 27 PNP TOS 2N1as0 100 20 PNP TO9
2N1373 7.0 27 PNP TOS USAF2N] 480 10 20 Pre 108
2N1374 7¢0 s PNP TOS 2N1as] 15 s PNP TOS
2N137S8 7.0 L1 PNP TOS 2N1432 15 80 PNP TOS
2N1376 7.0 67 PNO TOS 2N1485 2.8 20 PNP TO13
2N1377 7.0 (24 PNR TOS 2N1ag6 2.5 20 PNP TO1O
2N1378 7.0 as PN TOS 2N1 869 -025 60 PNP TOS
2N1379 7.0 as PNP TOS JAN 2N1 469 100 36 PNP TOS
2N1 380 ta 27 PNP TOS 2N1aTL 5.0 160 PNe
2n1381 14 27 aNe TOS 2N1473 se0 s0 NPN TOS
2n1382 14 as PNP TOS 2NTaTa .05 28 PNP TOS
2N1383 18 27 PNE TOS 2N1aTAA 0% 30 oNe TOS
2N1 304 50 S0 PNP TOI I 2N1AT73 + 0% 80 PNP TOS
2Nn13e8 10 10 PNP B277 2N1476 .20 24 PNP TOS
2n1386 .10 as NPN TOS 2N1 a7 .20 as PNP TOS
2Nn1387 .10 30 NPN TOS 2N1a78 5.0 70 PNE TO9
2N1388 50 NPN TOB 2N1aT9 .01 20 NEN TOS
2N1389 +50 NEN TOS USA 2N1a79 01 20 NPN TOS
2N1390 +80 NPN TOS 2N1a80 01 20 NPN TOS
2N139 4.0 70 NPN TOS USA 2N1480 Ot 20 NPN TOS
2N12399 12 Sc PNP TO33 2Ntam) .0l 3s NPN TOS
2N12396 12 90 PNP 1033 USA 2N1a81 01 35 NPN TOS
2n1397 12 90 PNP TO3D 2N1aB2 “01 as NON TOS
2Nt1404 3.0 100 PNP TOS USA 2N1482 .01 as NPN TOS
281406 23 25 PNP TOS 2N1aB) 015 20 NPN 108
2N1409 10 s NPN TOS USA 2N1 483 015 20 NPN TOB
2N1A0%9A 10 LL] NPN TOS 2N1484 015 20 NPN TOB
2N1410 10 90 NPN TOS USA 2N1aRe +015 20 NPN TOB
2N1410A 10 60 NPN TOS 2N1a85 <015 35 NPN 108
2Ntatl 8.0 kL] PNP TO2S USA 2N1486 01 38 NPN TOB
JSA 2Nt a1l Se0 . PNP TO24 2N18R? 2015 3s NPN TOB
2N1a12 4.0 25 PNP TOJ6 USA 2Nt 487 015 35 NPN TOB
usa 2N 1412 840 2% PNP 10368 2n1aB8 015 3s NPN TOB
2n1413 12 30 BNp TOS USA 2N1aB8 018 EL} NPN TOB
2ntale 12 aa PNP TOS 2n) 889 025 25 NPN ESOs
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TYPE NO. Iepo by TYPE NO. IcBo hee PNP- DWG.
{aA) (uA) N PN NO.
usa 2naRy e a¢ NON FaQaA ELTES LYY 2.0 35 PNP 103
ELIELIS s 2% NP F 504 2N1K0S 2+0 s PN 103
usa AN1a90 PR hid NPN FS0aeA 2N15354 240 3s PNP TO3
P NiaSl 12 w NBN TOY9 N1 530 2.0 3s e 103
In1492 19 <0 NEN 1039 2N1%36a 2.0 38 PP TO
ni1a93 10 g NPN TO39 2N1537 2.0 as PNP TO3
uSa 2nN1e9ld «001 30 NPN TOS 2N1537a 240 s PP 103
2N 490 179 0 PP YO 2N1 538 240 as PNP 103
2N1a9ae 7.0 HO PNP TON) 2N1%39 2.0 so NP TOY
2N189D T2 ~0 PN 109 2N1%39a 240 S0 PP TOY
PNl eg6 Ten #0 PAP TO3L 2n1%a0 2.¢ %0 PNR TO)
2N1a9948 2% =0 PP TOO 2N12808 2.0 50 Pae Y03
UEA 2n1a99a ELS 50 PNP TOO 2n1 =4l 240 30 PNP TO3
2vta99m en s oNP 109 2NIReL8 2.0 50 PNR TO3
2N1%00 EL T0 PP TO9 2N %ee 2.0 30 PNP 1O
USa 2wi=pC 25 20 PN TO9 2N1 %424 240 S0 PNP YO
2N1%00/18 1e% 0 Pap 1018 2N1%a0 2.0 50 (LR} ]
NI S0 2e0 2% PNP FOI2 2N1 5448 2.0 TS PNP TO)
2n1502 2+0 25 PNP F832 2N13asA 240 il PNP 10D
2NI%Ca /8 10 2 PNP TOI10 2N1545 2.0 75 PNP TO3
2N1 909 .05 Te NPN TOS 2N1845a 2.0 s PNP TOY
2AN1%00 0t 10 NPN TOS 2N 19406 2.0 s PP TOD
21 =06a RYLV) 1 NPN TOS 2N13464 2.0 rs Pad 103
USAE 2n1%06A 05w 10 NPN TOS an13aT 2.0 ke ] Pr0 103
2n1s07 100 150 NPN TOS 2115474 260 s PP TO)
2N1510 Se0 0 NPN Al108 2n1548 2.0 s PNP TOD
2N1%IE +025 'S NN TO3S 2n1 549 3.0 10 Par TUS
uSA 2N1%IL 025 15 NPN TO3® 2n:13494 3.0 e PNP YO
2n:%12 «02% 15 NPN TO3S 2n1980 3.0 10 PP TO3
usa 2nis12 w025 15 NPN TO38 2N1 580a 3.0 io PN TOD
281913 Q2% 23 NPN TO3S 2N1531 3.0 to Pre YO
usa ZN131D +025 23 NPN TO3S 2N1981a 3.0 to PNP 7O
2N1B1A *22% 2% NPM TO3S Ny 582 Je0 10 PN TOD
USA 2N1%16 »02% 2% NPN TO3S 2N19S2a 3.0 10 PP TOY
N1 518 13 100 PNR TO? 2n1938) 3.0 30 PN TOD
2wis16 13 67 PNP 107 2N1 383 3.0 30 PN TO)
N1 7 13 JAY PNP TOT 2N1 354 3.0 30 Prl TOD
21,9 a0 18 PNP TOJO EN15S44 3.0 30 PP TOS
2N1 919 440 15 PNP TO)S 2N158S 3.0 30 PNl TOD
251520 4.0 17 PNP TO3& 2nN1 593 3.0 30 PN 103
2§1%21 4.0 7 PNP TO3S 281986 3.0 30 PNR TQD
2Nt 52 4.0 22 PP TO3S 2N1586A 3.0 30 PNP TOD
2N1522 4.0 22 PP TOIG 2N188Y 3.0 S0 PN TO3
2N %24 16 60 PNP TO9 2n1 587 Je0 30 PP TO3
Zm3 524733 16 60 PNP TO3) 2nN18S8 3.0 s0 PNP TO3
251529 16 60 PNP TO9 2n1 358 3.0 S0 PNR TOY
2N1 526 16 13C PNP TO) an1%99 340 30 PNP TOD
NIS26/,13 15 1% PNe TO33 PNISSIA 3.0 =0 Pae Y03
2N1227 16 130 PMP 7040 2N1%60 3.0 %0 PP TO)
#N1528 10 4. NPN TOS 2N1580a 30 S0 PNR TOY
%1529 7.0 22 PNP TO) 21380 10 10 PNR B249
2N1S29a 2e0 20 one 103 ant1%e2 10 Qe PNP B249
2M1 %530 2.0 20 PNe TOD 2N1 964 107 33 NPN TO3
2n19304 240 20 PNe TOD ANIBES to 0 NPN 103
281931 2.0 20 PN TOY 2n1 %66 10 140 NPN TOS
2N1SILA 2.0 20 PNP TOY 2N15868 10 180 NPN TOS
2N1 532 2.0 20 PNP TOD 2N1872 10 3 NPN TOS
2N§R32a 2.0 20 PNP TO) 2N1573 10 70 NPN 103
rM1%Y) 2.9 2c PNe 103 2n15Te 10 140 NBN TOS
Pniaie 2em ETY enp 103 2n1 886 18 NPN 4107
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TYPE NO. fcro Nee }l"rg: - DWG. TYPE NO. IcBO LR PNP- DWG.
{WA) NO. (uA) NPN NO.
2N1587 18 NPN A107 2n1652 5.0 3s PNP TOWI
2N1588 18 NPN 4107 USA 2N1 652 5.0 as PNP ES2L
2N1589 50 NPN 4107 2N165%3 B.0 as PNP TO41
2N1590 s0 NPN A107 USA 2N 1653 500 33 PNe ES2)1
2N1591L 50 NPN A107 2N1654 140 30 PNP TOS
2N1592 140 NPN A107 2N1655 10 15 PNP TOS
2N1%93 140 NPN A107 2N1RA%6 te0 30 PNP TOS
ELTE ) 140 NPN A107 ZN16%8 +50 20 PNP F61S
2N1605 5.0 129 NPN TOS 2N1659 »50 30 PNP FEL S
2N1605A 10 60 NPN TOS 2N1666 .10 15 PNP ES02
2N16)3 .01 8o NPN TOS 2N1687 *10 PNP ES02
USN 2N1613 10 s NN TOS 2N 668 10 PNP ESQ2
2N1613A 002 ad NPN TOS 2N1669 «10 PNP ESO2
2N1613/xVT .01 .1} NPN G723 2N16T0 7.0 15 PNP TO9
2N1613/TNT «01] 80 NPN M8t 2 2N1672 2% 50 NPN TOS
2N1613/TPT .01 ao NPN G724 2N16724 20 NPN TOB
2N1613/46 .01 80 NPN TO4S 2N1673 0 100 PNP TO33
2N1813/51 =01 80 NPN TOS3 2N1674 «S0 50 NPN TOS
281614 25 3z PNR B222 2N1676 .10 10.5 PNP TOS
2N1815 2.0 23 NPN TOS 2N1877 .10 50 PNP TOS
2N1616 10 15 NPN F807 2N16T8 28 2s PNP TOO
ZN1616A 10 13 NPN FB807 2NteB8) 25 75 PNe TOS
2N1616A/1 1o o NPN F607 2N1683 3.0 L] PNP TOS
2n1616/1 10 15 NPN F&07 2N1690 2015 20 NPN F60]
2N183 T 10 13 NPN 7607 2N1691 2018 20 NPN FE603
2M1617A 140 15 NPN F607 2N1692 10 10 PNP F626
2N1617A/0 10 10 NPN F607 2N1893 10 9. PNP F626
2N1617/1 10 15 NBN FOOT 2N1694 15 23 NPN TOS
2N1618 10 15 NPN F607 2N1700 7% 40 NPN TOS
2N1618A 10 s NPN ¥607 2Nn1701 100 20 NPN TO8
2N1618a/ H 10 NPN F807 2N1702 200 1 NPN ESO4
2N1618/] 10 15 NPN FE07 2N1702 200 15 NPN TOJ®
2Nn1620 10 s NPN 1902 2N1704 .10 50 NPN TOS
2N1620/10 10 s NN 190D 281708 10 110 PNP TOS
2§1622 7.0 a0 NPN TOS 2Nn1706 10 90 PNP TOS
2N1623 1.0 2% PNP TOS 2m 707 15 o8 PNP TOS
2N1624 1.0 120 NPN TOS 2N1708 025 20 NPN TOs48
2N1621 16 80 PNP TO9 2N1708A 2025 30 NPN TOa6
2N1632 16 ao BNP TO9 2N1T709 .01 7.8 NPN TOS8
281633 16 7% PNP TO9 2N1710 «08 TS NPN TO8
2N1634 16 s PNP TO9 2N1 711 «01 130 NPN TOS
2N1 833 16 kL] PNP TO9 JISN 2N1 711 10 100 NPN TOS
ZN1636 18 7% PNP TO9 2NIT711A +002 200 NPN TOS
2N1 637 5.0 80 PNP TOS 2N17118 «002 50 NPN TOS
2N1637/33 S0 80 PNP TO33 2N1T71E/RVT .01 130 NPN G723
2N1838 740 s PNP TOL 2NIT11/TNT e01 130 NPN HB12
2N1638/3) 7.0 kL) PNP T013 2N1711/TPT <01 130 NPN G724
2N1639 7.0 7 PNP TO9 2N1TI1 /68 .01 130 NPN TO46
2N1639/33 7.0 75 PNP TO33 2N1 71181 °01 130 NPN TOS I
2N1 64D «001 18 PNP TOS 2n1T714 2.0 20 NPN TOS
2N1 644 10 15 NPN TOS JSA 2N T14 2 20 NPN TOS
2N1644A 140 75 NPN T0S 2N1TIS 2.0 20 NPN TOS
2N1646 100 20 PNP G718 JSa 2N1 1S 2 20 NPN TOS
USAF2N1646 3.0 20 PNP G718 2NIT16 2.0 «0 NPN TOS
2N164T .10 s NPN F608 JSA 2N1 16 2 40 NPN TOS
2N1648 10 15 NPN F608 ann? 2.0 .0 NPN TOS
2N1649 .10 30 NPN F608 JSA 2N1T17 2 a0 NPN TOS
2N1680 .10 ao NPN F 608 2N 718 + 05 20 NPNFE09
2n1651 5.0 as PNP TOA) 2N1 719 .05 20 NPN F809
USA 2N18S1 Se0 as PNP ES21 2N1 720 .05 NPN F609
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TYPE NO. '&B\O hye :t;s D:IOG. TYPE NO. ICBO hle PNP- DWG.
{uA) N PN NO.
251720 Y- (1] NPN F809 2n1833 10 e NPN F813
1722 10 20 NPN TOS3 2n1837 .30 9. NPN TOS
JAN 2M1 722 10 30 NPN TOS] 2N1837A «50 T NPN TOS
2n17224 10 20 NPW TOS3 2n1 808 108 20 NPN TOS
172271 10 90 NPN 303 2N1839 1.8 9 NON 108
2Nn172) (1) S0 NPN TOS] 2N1840 12 NPN YOS
2N TR 10 20 NPN FOOT 2N1ASD 42 30 NP TOS
JAN 2Ny TRS 0 30 NPN F80T USN 2N18223 ae2 30 NP 108
2N1 7244 10 20 NPN Foo? 2N1853/1A 4.2 39 PNP TO18
2n1T24/1 20 NPN #3507 an1ase .2 a0 PNe TOS
21725 10 s0 NON FOOT USN 2n1 836 23 28 PNe TOS
281726 10 50 PP TO9 2N1RBS 10 10 NP 109
2N 727 10 20 PNP TO9 2N1865 10 10 PR TO9
2%1728 10 LY PNP TOO 2NIRES 10 70 PN TO®
2n1 782 10 33 PNP TO9 2N1ReY 10 50 PNP TOQ
281742 10 3 PN 109 N1a68 10 > PN YOO
N1 Tes 10 33 eNP TO9 2n1nee PRt 20 NPN F 808
2n1TeS 10 10 PNP Y09 2n1R89 «01 s NPN TOS
2M1748 10 80 PNP TO9 2N1A90 «01) 130 NPN TOS
201747 10 a0 PNP TO® USN ZN1 890 1c 100 NPN TOS
2N1 748 10 30 PP YOO 2N1891 .0 25 NOW YOS
2m1748a 10 0 one TO® 2n1893 01 4o NOW TOS
N1 749 100 as PNP TO® USN 2N1 993 10 as NPN TOS
LTS Sed 30 PNP T0) 21893 .ol 30 NP TOS
2n1 782 10 30 Pnp TO® 2N1893/mvY .01 L] NBN G723
2N TSN 100 S0 PP TO9 2NIA9I/TNT -1 a0 NON HBI2
Z:1 738 2.0 30 PNP C307 2N51993/,7PY .21 ne NPN GTZe
w1738 3.0 30 PNe C3OT 2N1893/a6 °31 1] NPN TOM
263 7SY 3.0 30 PNP C30Y 2NIB2/9) 01 AC NPN TOS)
21788 3.0 30 PNP €07 2N1899 2 10 PN FO38
2061 799 300 &0 PNP C307 an1900 2% e NPN F631
2w 760 3¢90 &0 PNP 307 an1008 23 0 NPN PO
176} 3.0 60 ene C307 anvi9s2 2 10 NN FE36
2Nt Te2 2.0 60 PP CI0T 2N19eH rY e NBN PSS
i 788 015 s NON FO0D 2N Q0% 25 20 NEN Fa36e
2Nt 769 018 as NPN #6023 2m8120% «30 s0 PNP 103
F- TR, -] 10 40 PNP TO® 2Ny te «%0 s PNP TOD
2N1 TS0 10 15 PNP TO® 281927 e 20 PNP TOD
1787 to 2 PNP 109 ZNiSce 0 20 e Y03
2wt 788 Se0 0 PN 109 2NN 248N sc o 108
N1 70 7.0 20 PNe TO9 2n1918 245M so PNR TOS
2041 790 Te0 0 PNP TO9 2N1919 N0 OB
2N1 808 +S0 129 NPN TOS 2n1020 PNP TOS
21009 10 to NPN 810 2N1921 e TOS
810 10 10 NPN F610 avIG22 onp TOS
2811 to 1] nNPN FETO 2n102e 10 PuR TOB
w02 10 10 NPN FEI0 2N192% 10 LT PP TOS
213 10 10 ~eN F810 an1926 19 80 PNP TOS
2n1814 0 10 NPN 810 ELAL S L] 10 10 L
w1836 10 18 MPN F610 281937 10 10 NPM FO14
21817 10 te NPN PO10 2N1940 -1 Se PP FO26
t0 1s NPN FO10 2N194) 10 12 NPN TOB
"0 14 NP FGIO 2N1%es 1.0 3co NPy TOS
10 10 ~PN #8610 2n19aS 140 N Tos
vi82e 10 10 NN PO10 2n19e8 1.0 300 NP TOS
2%1823 10 19 NPN FEI0 2NL1SaT 10 630 NPy TOS
2M1820 90 10 NPN 610 2n1948 1.0 650 NPy TOS
2%1830 10 10 NPN F8L10 2N1949 1.0 50 NPN TOS
2mi031 10 w0 NPN FOID 2n1930 1.0 rs NPy YOS
21832 10 to New 613 2n19%) 1.0 ars NPy 08
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TYPE NO. 1550 hre Sgﬁ- D;voc TYPE NO. Ig‘g? hye :ﬁs- 2\8'0
2N19%2 s NPN TOS 2NZ2018 .10 20 NPN F608
2N1953 «70 1% NPN TOS 2N2019 .10 20 NPN F608
2N193e 20 s PNP TOS 2N2020 «10 a0 NPN F608
2N198S 20 125 PNP YOS 2nzo2! .10 a0 NPN F608
2N19%6 20 ke-1 PNP TOS 2N2032 20 20 NPN €302
2N1957 20 i PN TOS 2n2032/1 2.0 20 NPN €303
2N1 958 100 a0 NPN TOS 2n2033 025 20 NPN TOS

2N19%584 .20 18 NPN TOS 2N2034 .025 20 NPN TOS

2N193B/18 100 a0 NPN TO18 2N2035 025 15 NPN TO8

2N1939 100 8o NPN TOS 2N2036 10 15 NPN TO37
2N1959A 20 2% NPN TOS 2nz20d8 15 12 NPN TOS

2N19%94/51 .20 28 NPN TOS| 2N2039 5 12 NPN TOS

2N1989/18 100 80 NPN TO18 2N2oag 15 LT NPN TOS

2N1960 100 2s PNP AL 2n2Da) 1% 30 NPN TOS

2N1960 /48 100 2s PNP TO46 2N2082 2% 80 PNP TOS

281961 160 20 PNP H801 2N2042a 2% 80 PNP TOS

2N1961 746 100 20 PNP TO46 282042 2% 180 PNP TOS

2N1 962 100 s0 NPN HB01 2N2043a 2s 180 BNE TOS

2N1962 /68 100 50 NPN TO4S 2N20A8 100 12% PNP TO9

2N1963 100 23 NPN MBO | 2N20484 2% 40 PNP TC9

2N1963/46 100 28 NPN TOa6& 2N20A9 «0! 60 NPN TOS

2N1964 [1.1] a0 NPN HBO) 282060

2N1964 /a6 10 3. NPN TOAS USN 2N2060

2N1965 100 80 NPN HB0) 2N20604

2N1965 /a6 100 80 NPN TOAS 2N2061 10 10 PNP TO3

2N1969 25 12s PNP TOS 2N2062 2 2.0 20 PNP TO3

2N1970 4.0 17 PNP TOJG 2N2062 10 20 aNP TO3

2NL9TL 2.0 25 PNP £501 2N20624A 2.0 50 PNP TO3

2N1972 140 1o NPN TOS 2N2063 20 10 PNP TO3

2N1973 025 123 NPN TOS 2NZ063A 2.0 20 PNP TO3

2N197s 2025 1] NPN TOS 2N2064 20 29 PNPTO3

2N19TS 0258 38 NPN TOS 2NZ068A 2.0 50 PNP TO3

2N1978 31" 3o NPN F82) 2N2065 20 10 PNP TO3

2N1980 6.0 =0 PNP TO36 2N2065A 8.0 20 PNE TO3

2N1981 640 50 PNP TO36 2N2066 20 20 eNe TO3

2nN1982 6.0 50 PNP TO36 2N2066A 5.0 50 PNP 703

2N1983 .0 70 NPN TOS 2N2067 3.0 29 PNP C307
2Ny 98 5.0 3s NPN 108 2N2C6TB 3.0 15 PNP C207
2Ni98S 5.0 15 NPN TOS 2N20676 3.0 28 PNP €307
2N1986 5.0 60 NPN TOB 2n2067w 3.0 a3 PNP C307
2N1987 5.0 20 NPN TOS 2n2068 340 20 PNP C307
2n1988 5.0 3s NPN TOS 2N20686 3.0 25 PNP €307
2N1989 %.0 20 NPN TOS 2N2N88-0 3.0 20 PNP C307
2N1990 20 NPN TOS 2N2075 840 20 PNP TO36
2N1991 .0 1S NPN TOS 2N20754 8.0 20 BNP TO36
281993 10 50 NPN TOS 2N2076 a.0 20 PNP TO36
2N1997 25 70 PNP TOS 2N2OTEA 4.0 20 PNP TO36&
2N1998 25 s PNP TOS 2N2077 4.0 20 PNP TO36
2N1999 2% 150 PNP TOS 2N2077a 4.0 20 PNP T0236
2N2000 100 175 PNP TON 2Nz2nTe 4.0 20 PNP TO36
2N2001 100 60 PNP TOS 2N20784 4.0 20 eNP TO38
2N2002 <001 PNP TOS 2N2079 4.0 35 PNP TO36
2N2003 +003 PNP TOS 2N20794 Q.0 35 PNP TO36
2n200e 50 PP TOS 2n208a0 4.0 3s PNP TO36
2N200S s0 PNP TOS 2N2CROA 4.0 25 PNP TO36
2N2006 50 PNP TOS 2N2eBl 4.0 35 PNP TO36
282007 »005 PNS TOS 2NZnBtEa 440 35 PNPTO36
2n2008 2e0 6% NPN TOS 2N2p2 4.0 35 PNP TO36
2n20ts »05 15 NPN TOD6 2NZ20R2a 4.0 2% PNP TO36
2N20t? ILI as NPN TOS 2n20Ba 8.0 a0 PNP T033
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e owe mEoue e L <

USN ININBe s0 a0 PNP TO2) 2nz)8aa 2.0 0 PP TO)
la il Be0 100 NEN TOS 2N2 145 2.0 50 one 10
N2 086 2.0 20 NPN TOS 2N2185a 2.0 %0 PP TOD
2N2087 100 65 NPN TOS 2N2 186 240 50 PNP YOS
2n2e89 8.0 152 ene 10T 2n2ia6a 2.0 so PP TOY
282090 aen ac PNe TOY 2N2147 1.0 100 PNE 1D
2nznot 8.0 ap eNe TOT 2~z 148 1e0 a0 PNe 703
2n2~92 8.0 180 oNp 107 282150 .01 20 NPN F8YT
2n209e .02 29 NON TOS JSA 2 N2 150 +50 20 NON FOLY
anFroas 20t .2 NPN TOS 2n2181 .01 a0 NPN FOLT
2nZ09% 15 PR TO 154 282190 50 a0 NPw FOLY
2N2C9% 01 100 NPN TOS 2N2 152 4.0 80 NP TO36
2n2296 12 a0 PNP TODL 2N2 1524 40 50 PP 1036
2n20968 .01 a0 NPN TOL!S 2N215) 4.0 30 PNP TO3S
2n2097 12 70 PNP 103 2821304 4.0 50 PR TOdS
2N209Ta 01 100 NPN TOIS 2N (S 40 b1 PNP TD38
282098 19 PNP TO® 2N2 154 4.0 s0 BNP TO36
N2 099 12 a0 NP TO9 282188 4.0 -0 PP YOS
2n21 80 12 70 PNP TOD 2N2 (1854 4.0 s PNP 1D
w2001 18 NON FGOT 2NZ 186 40 1] NP TO3S
202 2002 a0 NPN TOS 2N2) 564 4.0 a0 PNP T036
2M21024 «002 40 NPN TOS 22137 4.0 80 PNP YOG
2n2100 *028 60 PNe 703 282157A 4.0 L] PHP TODS
w2105 025 3 PNP TOS 2n2198 4.0 ac PNP TODS
%2106 .20 12 NPN TOS 2n2 1584 4.0 [ L] PNP TO3S
2n2i07 30 NPN TOS 282189 4.0 -1 PP YO38
2nz108 78 NPN TOS 2821594 4.0 18 PMD TO38
2m:2109 10 10 NPN F81D 2n2162 .01 R 2 PN TOB
anzite 10 10 NPN FO13 2Mn2182 0 3% PP TOS
2111 10 10 NPN FO1) 2n2164 .02 a0 e 105
2N2112 10 (X3 ~NPN FE1D an2165 .02 2% PNr TOS
2113 10 10 NP FE1D 2NZ( 68 02 29 Pa TOS
np1te 10 10 NPN #6813 2n218T «02 3 PuP 105
2n2010 10 10 NPN F613 2n2) 068 3.0 100 P 109
%2147 te 1 NPN P81 2n2) 69 3.0 as PNP TOD
2n2118 10 10 NPN FO13 2n2170 2.0 T0 NS 109
2119 10 0 NP FOLD 2178 10 210 oo TOS
%2123 10 10 NPN FOLD 2n2172 6.0 1] PP TOS
2Nz 24 10 10 NP FOLD 2N2173 1ee 30 PNP YOS
2N212% 10 10 NPN FO1] 2Nn2 75 «001 20 e TOS
LT AR 3 10 10 PN FEO L anN2 116 «001 S0 PP TOIS
252130 10 10 NPN F613 ax 17 =0 PN TOS
2n2131 (3] 10 NPN FSLD 282478 «001 0 PN TO18
2n2132 10 1 NPN FOLD 282 1 8% 10 10 e TOI8
2n:2133 19 10 NAW 813 287186 140 10 Swe TOI8
2137 240 0 BNe TO) 2nzie? 1s0 (X PP TO8
2N2137a 2.0 30 BNP TOD 2n2188 S0 0 St 8220
2n2138 2.0 30 PRP TO3 2N2189 50 138 Pre 0228
w2t Jpa 23 k1 PNRP TO) 282190 30 90 Pur 3238
znu, 242 ? PNP TO) 282190 =0 138 P 3220
N2 D% 2.0 0 PNP 70 an2192 a0y 150 NPN TOS
2N2Z 80 2.0 30 PNP TOD 2N2192a 11 130 NPN TOS
2nz1 §a 2.0 30 PNe TO3 2n21928 +01 s NPN TOs
an2ra 240 30 PNP TOD 2§21 93 0 a0 NPN TOS
2NZ1ala Pen 3 NP 703 2NP193a [l ) a0 NPN TOB
AR 2.0 0 oup 703 2n21938 .01 30 NPw Tos
PaPra2a 29 a1} P 103 2n2194 01 -0 NPN TOS
2n218) 247 LY} PrD 'o)- N2 98a .0) @ NPN TOS
ECBITRTY 2e7 b eNP Y02 ZNZ21948 01 40 NPN TOS
SNPY S 2e0 -0 eNe 103 NP 19D 20 NPN YOS
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Teso  ng ENE s TRENe o e S el
2N21954 0t 20 NPN TOS 2NzPaT o1 10 NPN TO18
N2t 938 01 20 NPN TOS 2N224B 001 20 NPN TO18
2N2196 k4] 30 NPN MD1S 2N2249 .01 a0 NPN TO18
2N2197 ke 7% NPN MD14 2N2250 0y 10 NPN TO18
2N2198 1% as NPN TOS 2N22%1 01 20 NPN TO8
2N2201 30 NPN ESO9 2N2252 o1 40 NPN TO18
2N2202 .05 3o NPN 8229 2n2253 01 10 NPNTOT 8
282203 .05 30 NPN B23N 2N2254 01 20 NPNTO] 8
2n2208 .05 30 NPN F815 an22ss .01 60 NPN TO1 8
2N2205 «02% 20 NPN TO18 2N2256 10 30 NPN TO18
2Nn2206 «028% 90 NPN TOA6 2N2257 10 50 NPN TG18
282207 200 PNP TO7 2n2258 10 30 NPN TOL8
2N2210 40 2% PNP TO3S 2N22%9 10 50 PNP TO18
UsA 2n22)10 4.0 2% PNP TOJ6 2N2266 240 25 PNP F&32
2Nn2212 2.0 50 PNP TOM1 2N22e7 2.0 25 PNP F&32
2nz216 01 73 PNP TOS 2N2268 2.0 2s PNP F832
2n2217 «01 40 NPN TOS 2N2269 240 25 PNP F832
2N2217/% «01 a0 NPN TOSY 2N2270 10 S0 NPN TOS
2n2218 .01 80 NPN TOS 2nz22T) 500 s PNP TOS
USA 2N2218 «03 20 NPN TOS 282273 100 20 PNP TO18
2nN2218A .01 40 NPN TOS JSA 2N2270 10 20 PNP TO18
2N2218/TNT «01 a0 NPN H812 2N2278 3.0 10 PN TOL8
2N2218/7PT .01 8o NPN G724 282275 3.0 10 PNP TO1B
2n2218/51 0l 80 NPN TOS) 2n2276 3.0 10 PNP TOLB
2N2219 =01 150 NPN TOS 2N2277 3.0 10 PNP TO18
usa 2N2219 .01 a0 NPN TOS 2n2278 1e0 10 enP TO}B
2N2219A «01 100 NBN 708 2n2279 1e0 10 PNe TOL8
2N2219/TNT »01 150 NPN MB12 2N2280 3.0 10 PNP TOIB
2N2219/7PT .01 180 NPN G724 2N228t 3.0 10 PNP TO1B
2§2219/%1 .01 150 NPN TOS1 2n2282 «05 30 PNP TOX?
2n2220 001 a0 NPM TO18 2n2282 <05 3o PNP TOD7
2N2221 *01 8o NPN TOLS 2N2284 *05 3¢ PNP TO37
USA 2N222) 01 a0 NPN TO18 2N228S S5eQ as PNP TO3
2N22214 .01 20 NPN TOLB 2Nn2286 5.0 3s PNP TQ3
2N2222 «0t 150 NPN TO18 2n2287 5.0 38 eNP TO3
usa 2N2222 .01 30 NPN TO18 2N2288 1.0 20 PNP TOD
2n222248 .01 100 NPN TO18 2N2289 140 20 PNE TO3
282223 2NA290 240 20 ANF TO)
2n2223a 2Kn2291 10 50 PNP TO2
2n2226 100 NPN F601} 2N27292 1e0 50 PNPTO3
an2227 100 NPN F601 2N2293 2.0 50 PNP TO3
2N2228 100 NPN F601 2NZ294 1.0 50 PNP TOW )
2N2229 10 100 NPN F60) 2N2295 10 50 PNP TOA1
2Nn2230 400 NPN F601 2N2296 240 L1 PNP TOA4 !
2n22 ) 400 NPN F80) 2n2297 01 40 PNP TOS
2N2232 a00 NPN F6O01 2N2297/51 50 20 NPN TOS
282233 10 400 NPN F&01 2N2303 1+0 75 PNP TOS
2N2236 100 15 NPN TO3 2N2303/kVT 10 RE) PNP G722
2N2223% 142 a0 NPN TO3 2N23C3/TNT 1e0 78 PNPH B12
2N2236 L) 3s NPN TOS 2N2303/71P7 1.0 75 PNP G724
2N2237 «0s 65 NPN TOS AN23I03 /46 140 s PNP TOa6
2N22239 10 50 NPN TO3Y 2N2303/51 1.0 75 PNA TOSY
2N2240 «025 40 NPN TO% 2N7304 10 20 NPN TOB
anz2a) 025 100 NPN TOS 2N2305 .20 s NPN TGS
282242 .10 RO NPN TO18 2n2308 .05 20 NPN TOB
2N2243 .01 6o NPN TOS 2N2309 <005 S0 NPN TOS
2NZ2438 .01 ao NPN TOS 2N2310 10 20 NPN TOA6
2N2244 .01 10 NPN TO18 2N2311 10 20 NPN TO48
2N2245 .01 20 NPN TO18 2N2M 2 10 50 NPNTOa6
2N2246 .01 a0 NPN TO18 FLERTEN 10 60 NPN TOa6

E-20



TYPE NO, I¢Bo LY :r;;s-n\y(;, TYPE NO. Ieso he l?NP DWG.
(A} b NO (uA) NPN  NO.
2N23te 1e? as NPN TO4s 2NTrae te” er oaNe FeL T
2§23 10 70 NPN TO46 onirat 13 ie PNO TOIB
2N2316 1o 70 NEN TOS HNALL e 192 NON H818
2wz T .01 a0 NPN TOa6 EEAT T “0t 3e NPN HE18
%2318 Le0 0 NPN TOlE 282190 31 Ic NON HB16
a2n2N® 1.0 40 NPN TOs6 2NZV93 1.0 1€ ONP ME18
2102220 10 a0 NPN TOS 2n2 )98 1.0 £ one HB1a
282330 019 8o NPN TCS 2N 9D 21 2c NeN MB18
233 <001 E1] NPN TO18 NP 96 o 54 NPN w818
2n2332 0 Pwe 1018 an2re? o1 ae NPN TOS)
™2 L1 oNp 1018 N2k 33 enp 1012
2M2 I %0 PNS TO18 2nN2 %99 Hi 3> PNP YO12
2842333 50 NP TOI8 N2ag? an NP TOB
2w 336 S0 PNe TO18 2N2a0l Fialed ac PNR TQLE
2m2337 50 PNP TOIB 2nrac? o0 170 PNP TOIA
282338 .20 15 NPN TO26 enzaln .ot 60 NPN TOS
22339 .10 20 NPN FO03 an2el s 100 e ~NEN TOS
ZMZ 389 le0 120 NPN 105 2NQa XN as PNP 1018
2:2350 01 100 NPN TO46 2~ray 2 01 PNP YOI
2N2330A +01 100 NPN TS FIVET R 16 = NPN 1018
2N2 IS ° 01 40 NPN TOad 2N2Za s
aNEIBIA 01 a0 NPN TOWE 2npa1 S Z.c L% PNB Y018
an2yse =0} 2¢ NPN 1066 282800 LT h 1 PNE 1018
2w2 Y824 «01 20 NPN TOe6 2N2a2 3 Se0 20 PNP YO)
%2383 «t3 ¢ NPN TCao 2N2a28 .10 W0 IV RIS
22383 .10 20 NPN TOR6 2NTA2D o210 2= PNP TOS
22 I a0 L1 NPN TO22 2nza2? « S0 ec ~NON TOlE
22336 100 NPN 1006 2nze2r 10 12¢ PN TCY
N2 ITBA 100 NPN 1006 2n2830 12 10« NON TO)
w2387 %e0 ac onP T0a 2nNZ2adl 10 90 oNb 10y
2238 Se0 e PNO YO 2%zZ832 12 ¥ ~OR TOiE
PNE YISO S50 30 PNE T0e) 2n7a2) 1~ EY) N TOaR
w2360 10 ar PNS TO) 2 2NZaYe 1~ 1Re ~ON TLe6
w2l 10 3 NS TO12 282415 [ .= ~On Toes
22302 10 33 Pre vol—z 2n2a e HLY) 1R% ~PN TOas
EN2Y64 1) a0 PP TORG 2n2a7 1N L4 PN YO4e
EN23IGAA Nt o0 PNP YOG 28 83 1N e NON 1046
2NE 36D -0 a0 NPN TO8 L R tN 147 NEN Tlee
2n236d/%) .40 .0 NPN 103 1N 19 NON TTS
N2 a0 ac NN TOI18 NS aay ) &g NPN TOs
2823694 Yl ac NPN TO1S AN asw 10 e wON YC
2M2I6V /T <40 ao NPN G723 Je2 - NN TLad
2N230V/TNTY 80 a0 NON MBI 2 el 1 *e LPNP Mans
an23e%/TOT a0 L.} NPN GT2a nrPaan 19 wE ENE H8CT
282389746 «a0 L1J NP TORS 2NPasT 19 12= ONP ~FD6
2NIHY/DY .40 A0 NN YOS 2n2 4% 10 175 BNO mBCT
PN2370 an 1% NP YOS 2n24%1 Ber £l BeNe Yo2ra
282371 S0 a0 PNe 105 2n243)
MN2IT2 S0 [ NP YO8 2n2asda
22372 50 20 Pune 1018 2N24%D 10¢ =2 PN 108
23T 100 142 PNP TOS 2n2420 100 o Pre 151e
2M23TS 100 7% PNP TOS 2nras? 2~ ac NPN TO&S
N2376 150 re PN T0S 2n7a60 ;o hE-3 NPN TCet
2n2377 1e0 1% PNS TOIO 2%2a6| Y 122 NON TOse
2nN2)IT8 o0 2% oNe TC1B 2n2a6¢ DN IR NPN TOae
vsa 2M2378 .10 s BNP YO8 2NPak el NPt TO1R
292 38C 100 22 NPN TOS =] N 10
w2381 T az PwP 10% 127 NON T
Nz 282 Te eC PNP T0S An2ane IR NPy T
282303 10 2T PP C303 mran’? oz e ONE e
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TYPE NO. ! cBo hee PNP- DWG. TYPE NO. lepo hy, NP . DWG.
() NPN NO (uA) NPN NO.
2N2468 .10 30 PNe B2D6 JAN 2Nn28S3 .07 20 PNP FB23
2N2a69 .18 30 PHP B2)e 2N258e E-L] 20 PNe Fa23
2N2aTA TOS 2N2555 129 20 PNP F623
2N2aTS 10 50 NPN D244 JAN 2N2SSS 07 20 PNP 823
2N24TS /48 10 50 NPN TOs & 2N2556 125 20 PNP FB24
2N24T5/51 10 s0 NON TOS1 2887 o125 20 PNR FO24
2N2476 10 20 NPN TOS JAN 2N258T 07 20 PNP F624
2N2477 10 .0 NPN TOS 282586 129 20 PNP F&24
2n2a78 2.0 30 NPN TOS 2N2589 128 20 PNP F628
2N2479 4.0 30 NPN TOS JAN 2N2359 07 20 PNP F624
2nzZaB) 40 NPW TO1 8 2N2560 c12% 20 PNP F623
2nZa8) 08 -0 NEN TO1 8 2N2561 »12% 20 PNP F623
2N2aB2 100 25 NPN TOLS 2ZN2B62 125 20 PNP FE23
2nZasd «01 0 NPW 1018 2N2563 o123 20 PNP F623
2NzaBa «01 100 NPN TO18 2N25064 128 20 PNP B2 43
2N2485 120 10 NPN TOS 2NZ5064 /8 65 20 PNP TOS
2N2aBS 1.0 10 NPN TOS 2N2%6S 25 20 PNP 8243
2nzaBT 3.0 20 PNe TO18 2N2%65/5 .65 20 PP 108
2n2aB8 3.0 20 PNp TOL8 2nN2%06 12% 20 PNP 8243
2N2a89 2.8 20 PN TOL 8 2N2566/5 X 1} 20 PNP TOS
2n2490 3.0 20 eNe TOJS 2n2567 128 20 PP B24D
2N2a9! 3.0 3s PNP TOJG 2N2S6T/S 65 20 NP TOS
2N2a62 2.0 2s PNP TOJG ZN2569 100 100 NPN
2nZa9) 3.0 HL] PNP TO3S 2N25T0 100 100 NPN
2NzZa9a 50 70 PNB TOT 2n2580 10 NPN TO36
2NZa9S 50 70 PNR TOV2 2n2sel 25 NPN TO36
2nZe96 50 70 PNR TO12 anNzs8z 10 NPN TO36
2N2501 150 NPN TOL 8 fFLLE] 2% NPN TO36
2N2509 10 a0 NON TO18 2n2586 «002 80 NPN TO18
2N2810 10 150 NPN TO18 2N2=90 2%.8 a0 PNP TO4 &
2n2s1 10 240 NPN TO18 2N2%91 28.N 70 PNE TO46
2nz%12 8.0 200 PNP TO32 2n2s92 28.n8 s PNP TOAS
2nN2s1S TeN 40 NPN TOA46 2n2593 25N 160 PNP TO4S
2N2S16 B.N 80 NPN TO&6 INZS94 10 50 NPN TOS
2n2s18 5N a0 NPN TO46 2N2594 /TNY a0 80 NPN HB12
2N2519 SN a0 NPN TO48 ZNZ2SA/TPY 40 ae NPN G724
2N2520 S.N X} NPN TO48 2N259% 25N 20 PNP TO46
2N2S21 %N 36 NPN TOes 2N2596 28N A0 PNP TO46
2n2s22 SN 76 NPN TOA& 2N239T 25N 80 PNP TOSS
2N2523 2N 60 NON TO&8 2N2%98 2%.N 20 PNP TO46&
2an2s2s 2N 190 NPN TO86 2N2599 25-N a0 PNP TO46
2N2%25 10 NON #6385 2N2%99A +02% 75 PNP TO46
2N2526 3.0 20 PNP TO3 2N2600 25.N 8o PNB TOMS
2nzs27? 3.0 20 PNP TOD 2N2600A +025 130 PNP TO46
2N2528 3.0 20 PNP TO3 2N2601 2% N 18 PNP TOM6
2N2529 .08 18 NPN TOWB 2N2602 2%.N 36 PNP TOM6
2N2530 «08 30 NPN TO18 2N2603 25N 76 PNP TO46
2Nn2531 .05 60 NPN T018 2N2604 10N 60 PNP TOs6
2N2s32 .05 150 NPN TO18 2N260% 10.N 150 PNP TO46&
2n25%33 .05 35 NPN TO1 8 2N2610 240 9. NPN a107
2N2534 .05 100 NPN TO18 2n261) 205 12 NPN E509
2N233% 25 a0 PNP F639 2N2613 5.0 120 PNP TO 1L
2N2536 .25 «0 PNP F639 2N2618 5.0 100 PNP TOI
2N25%37 .25 150 NPN TOS 2n2615 «001 20 NPN TO1 8
2n2sa8 .28 300 NPN YOS 2N2616 «0l s0 NPN TO18
2N2539 .25 150 NPN TO18 anN261 T .10 2s PNP B20S
2N2340 2% 300 NPN TOL18 2N2818 .25 kI NPN TOS
anN2551 10 18 NPN TOS 2N261B/a6 25 e NPN TO&6
2N2882 s125 20 BNP F62D 2N2630 5.0 25 PNP TO18
2583 125 20 PNP F623 2N2ed .01 Te8 NPN TOB
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TYPE NO. 1 '(E‘B)O hee Egg- D::)G. TYPE NO. [&2‘)) h{e :NP: [r)‘\gG
USN 2N2631 10U 30 NPN TO3 2Nn2720
22832 o1y a0 NPN F620 anzr2y
2N2633 LRIV 40 NPN F620 an2722
2n2630 [31] a0 NPN F620 2n2723
282633 .S PNe TO18 2n2724
2n2636 (3] as PNP TOs L 282729
282637 10 s PNP TOS 2n2726 10 60 NP TOS
INZ6IY 10 2% PNP TO&Y a2§2727 140 1o NPy TOS
28263V 2Nn2726 20 40 PP TOJS
2N264D 2n2729 .01 50 NN TOR0
2N264) 282730 S0 15 PP TOJG
2NZ6A2 2N273) $.0 [ PNP TOJG
2N266D 2N2737 3.0 5 PP TOJS
2Nn26A% 2nN2733 3.0 15 L J
2n2eas 01 100 NPN TO18 282734 8.0 15 NP FEL9
252648 100 200 PNP TOS 2N2735 SeD 15 L. 4
2N2649 1e0 10 NPN T O0S 2N2736 Se0 (%3 Prp
2n26%0 140 [X:] NPN TOS 2n2737 Se0 5 PP FE18
2M26%1 10 23 NPN TOLB 2N2738 Se0 15 L
22682 2n2739 10 NPN FE01
2n2e52a 2Nn2 760 10 NPN FOOI
INZESS 8.0 S0 PaP TO12 2N27e) 10 NN FE01
2N28%0 *30 a0 NPN TOLS 2n2742 10 NPN P01
2N2eST olv 40 NPN TOS 2N274S 10 NPN FB01
2n2658 LX) -0 NPN TOS 2N2740 10 NPN FE0L
INZASY «123 30 PNP B4 2N2747 10 NPN P60
282660 *12% 30 PNP 824 2n2748 10 NPN FE01
2N2ES1 .12% 30 PNP 324) 2n218! 10 NPN F80|
22682 *123 ac PNP 8243 2n2782 10 NPN F801
2N268D *12S 30 NP 8243 282783 10 NPN FO0)
2N26S «129 k1] PP B2 2N2754 10 NPN F80)
282669 128 ©0 PrP 8243 2uz7S7 10 NPN FE29
2n2666 129 50 PNP 826D 2n2786 10 NPN FO29
an2esT 129 30 PNP 8243 282789 10 NPN K629
2608 125 50 PP 8240 2N2760 10 NPy FaZ9
INZESY .125 50 PNP 8243 2nZ2 T80 10 NPN FORY
IN2670 .125 30 PP 8243 2N82763) 10 NPN FO2Y
2267l B0 150 NP TO12 NP TOS 1o NPN Fe29
282672 8.0 150 PNP TOX® 282765 10 NN P o2
N26T28 Be0 a0 PNP TR 2N2766 10 NPN Fe29
2692 «01 %0 NeN TO18 2n27e® 10 NPN FO2Y
%289 »01 a0 NPN TOL8 2n2770 10 NP Fe2Y
2N2690 .01 aQ NPN TOLIS 28277 1o NP FO2Y
282695 028 30 NPN TOL1B 2n2772 10 NPN FOZ9
282690 +02% 20 NPN TO1S 2n2781 +50 TS NPN 100
282697 v 0 NPN 606 2n2T782 +30 TS NPN TOO
FLHLT -] 1Y) L1} NON FO606 2N2783 %0 TS NPN TOO
2852706 10 1ns PP TOL 2N2704 s N 120 NPN TO18
282707 2N2T8A /R VY SN 120 NPN GT2Y
2708 «01 200 NPN 2228 ZNZTB4/TNTY SN 120 NPN 1B12
22710 «03 a0 NPN TO18 2N2784 /TPY N 120 NN G726
2711 *50 30 NOW B246 2N2784/746 . +00S 120 NPN TORG
g2 .50 s NPN BZ46 2N2784 /51 5N 120 NN TOSY
™27 50 30 NON B246 2n2705
MN2T14 50 bt NON 8246 an27ee 10 33 NP TO3O
2N2T1S 30 J0 NPN U246 2N27864 10 33 PNP TOXO
2716 *50 bt NPN B246 2n27e? 01 40 NPN TOS
N2 7 lea 30 PNP TOL18 2n2780 01 ac NPN YOS
2NZTIE 7.0 25 PNP TOS 2n2T709 «01 200 NPN TOS
N2 7Y ac NPN TO18 2N2790 «01 0 NPN TO18
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TYPE NO. l((‘:AB)() h‘! Sg'l:- D}:V(;} TYPE NO. l(CuBA()) h‘e :P;:— l;gG
2N2 79 01 a0 NPN TO18 2N2850-2 a0 NPN F622
2N2792 01 200 NPN TO18 2N2850-1) a0 NPN F628
2N2793 50 PNP TO36 2n2B51 .0 NPN B242
2N2 793 100 PNP TOIS 2Nn28S1 - 40 NPN TOS
2N2 796 60 PNP TO18 2Nn2BS1-2 40 NPN K622
282797 80 PNP TO9 2N28%1 -3 40 NPN F&628
2n2798 50 PNP TO9 2n2as2 20 NPN B242
282799 50 PNP TO9 2nNZBS2-) 20 NPKN TOS
2Nn2800 .10 30 PNP TOS 2N2882-2 20 NPN F828
2N2800/46 «10 0 PNP TOa& 2n2882-3 20 NPN Fé&628
2n2800/81 .10 30 PNP TOS 1 2NZB33 a0 NPN B242

.10 s PNe TOS 2N2853-) a0 NPN TOS
2N28B01 /48 -l0 78 PNP TO4& 2N28%3-2 .0 NEN FB22
2N2801/51 .10 ks PNP TOSI 2N2BS83-3 40 NPN F628
2n2802 2N2854 100 NPN B242
2N2803 2N28Sa -y 100 NPN TOS
2NZ804 2N2B34-2 100 NPN F822
2N280% 2N28%4 .13 100 NPN F628
2N2806 2N2ASS a0 NPN B2e2
2n2e807 2N2Rs5-) «0 NPN TOS
2n28084 «0) 20 NPN B223 2N288S5-2 40 NPN K822
2N2809 201 20 NPN B22% 2N2855-3 40 NPN F&28
2NZBOSA .01 20 NPN B22% 2n2AS6 20 NPN B2 2
aN2810 0t 20 NPN B22S 2N28%6-} 20 NPN TOS
2N2010A 01 20 NPN B22% 2N2886-2 20 NPN F622
2n2811 10 20 NPN F825 2N28%6-3 20 NPN F&628
2N2812 10 aQ NPN F623 2n28587 01 50 NPN TO1 8
2n2e 1) s 10U 20 NPN F625 2N28S6 20 NPN TOS
2n2810 s10u a0 NP FB2S 2n2AS9 20 NPN TOS

10 NPN F&I4 2nN2860 a0 PP TOIB
an2816 10 NPN F61A 2n2zB6t .0t s0 PNP TOL 8
a2nge 7 10 NPN Fot & 2n2882 «01 25 PNP TO!8
N2 to NPN F6ELS 2N2883 «50 30 NPN TOS
anze 19 10 NPN FE1A 2N2B6S »50 20 NPN TOS
2N2820 10 NPN F&1 & 2N2B8esS .01 20 NPN 8223
an2B2) 10 NPN F61 & 2N2B686 20 NPN F&LY
2n2op2 1] NPN FO14 2N2R67 a0 NPN F617
2n282d 10 NPN FO14 2n2R68 a0 NPN TOS
2n2824 10 NPN Fé14 2N2869 50 PNP TO3
an2ees o NEN FO14 2N2RT0 50 PNp TO3
2n2028 50 20 NPN Fo21 2N28Ts +01 T8 NPN TOB
2n2029 20 NPN F621 2n287S <001 s PNP FO1T
2n200 03 40 NPN TO!S 2N2876 «10U NPN TO8 0
2n2832 10 25 PNP TO3 SN 2N2376 10U 30 NPN F627
2N283D 10 23 PNP TO3 2N2aTT « 10U 20 NPN F621
2N28I4 10 2s oNp TO3 2N2878 210U 40 NPN F621
2N283S 30 PNP ESI2 2N2879 c10U 20 NPN F821
2n28d6 .08 30 PNP TO2 2Nn2860 10V a0 NPN F821
2N28137 .10 30 PNP TO) 8 2n28813 20 PNP TOS
2n2838 .10 7% PNP TOL 8 2n2B8B2 20 PNP TOS
2AN284AS «20 ao NPN TOIB 2N2883 +50 20 NEN TOS
2N2848 =20 30 NPN TOS +S50 20 NPN TOS
2N28A? *20 40 NPN TO)S 2N288S .025 30 NPN TOS)
2NZBa8 20 a0 NPN TOS 2N2880 .10 22 NPN TOS
2N2849 100 NPN BZa2 2n2887 ts NPN MT39
2N2B49-1 100 NPN TOS 2N28%90 100 30 NPN YOS
2N2BA9-2 100 NPN T026 2N2891 100 30 NPN TOS
2N2B49-2 100 NPN F628 2Nn2892 LR1% 30 NPN F621
2N2830 40 NPN B242 2N2893 elu L1 NPN FB21
2N2850+) 40 NPN F622 2N2R94 «08 ac PNP TOLB
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TYPF NO. 1 co hye PNP- DWG. TYPE NO. lepo hee PNP- DWG,
(uA) NPN NO (uA) NPN NO.
w2895 2~ =0 NPN TO16 onsaa NN . NPN 1209
22090 <01 %0 NPN TO1E 2M2%8D 10y 2 NON FEFB
2NZHOT R S0 NPN TOLS 2N2I51L 13 20 NPN TCS
2n2e%8 2N 50 NPN TOse 2N2992 o2 20 NPM TOY
M09 01 so NPN TOsa 282993 8.3 230 Ll -]}
2N2900 .25 =0 NPN TOR6 2n2a89 ar one 1018
2n2903 2N29%6 " oNP Y019
2229038 2N*98 T 1% oNnP 1018
2N290e 02 40 PNP TDY 2n29%8 ol 2% ad NN YOS
2NZ004 02 L1 Pre TOS 2nP98T ors e NPN YOS
INZO0DA 01 (3] Pap 103 2n2082 "l [ LL i R
INEIOS/TNY 1e0 ” PP B8 2 EL TR R el Ao onp F8))
ANZVOA/TPY 10 40 PNP (726 INCARE Sed 6« bnp PFoYI
aNPoos o2 100 PP T0% 2NSVEY B0 G NS FE33
Inz90s «02 100 PN TOYS 2miugn
N290S .03 100 enp 103 280969
2nzeoe 002 a0 one TOYE 22270
anpI0s «02 L34 PN TO)B 2npaT)
ANZG0SA .0t a0 PNP TO R NP2
Fnugo0? .02 100 Pne TOIS 28297)
22907 02 100 PNP TOI1E PN2974
229074 «01 100 PNe TO18 2M2975
nzood 12 PN TOBD w2978
InES09 «0) as NPN TOas 282977
ENE910 282978
2ezoll 20 NPy TOS 2M2979
w92 .20 hs ] P 6233 2m280
2913 2n298)
Fez91e n2e02
2np1s 282903 1o~ 20 NP 108
2916 2N290 L 20 NPy TOS
perwes 2n2985 10 ™ a0 NPw TOS
anNzoe 282906 1o N 0 Py YOS
TuE99 2987 !0 20 NON 108
IR0 2nzves 25 N 2s NPwN 105
o2 «50 °0 NPN B2es 2N2989 23 N 60 NPy TOS
Znpoprs «50 NP, B2e6 2990 2% N 69 NPN TOS
202029 .80 218 NPN B2es 282991 28 N 2s N F609
ENZO2G S0 IS NPN B2e6 282992 25 N 2% Ny F 009
mao2? «02S 3 P TOS 2N299) 25 N #0 NPN F6Qe
Fnzo2T/708 «02% 3 PP TORS 2n299e 25 N [ 1] NON FO09
2NFI2T /B 30 Pre T03) 2N2%95 30 2% NPy FOLS
22020 5.0 . Pre> 8228 2N2oos 100 20¢ NP A228
2Mz029 005 (L] P> TOS 2n299 100 20¢ e 0228
2O 018 3 PN reBie 22998 100 200 bnp 5228
N0 «01S 70 PN 81a 2999 100 100 BNP 122S
033 015 s NPN reB1ae 263009 30 NPN TOBZ
2NFHI 018 3 NN 1814 anx01 0 2s NON TONE
W29 2013 70 PN rHBie 213011 3o NPy TOLS
NI 128 NPN 1082 2N 2 30 Bne TOLO
NZOID &0 NP TO3 2NI01D 230 2 NON TOS2
OO 023 50 NPN TOB ISN 283012 *30 s NN TOSE
INpoat 80 N 105 anN3nga 30 n NPy TOS2
2NFOA2 25 (1] PNP TOD 201 e NN TOS
2NE9e) 25 s PR TOD 2N2016 ottt &0 NPWN TOS
202006 s ION Bred TOAS 2n3C T .10 b4 NP P22
Inzoes 20N 100 PNP TORG .10 ac PN FOOTA
2NZOeS SN 10 onbd 1046 2n3019 «01 b NPN TOS
INzce? 1e00 2.9 NPN TO) 283020 Nl " NPy TOS
Zuzved 1200 2.3 NPN YO3 N2 20 20 PP Y03
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E-26

- DW! TYPE NO. PNP - DWG.
TYPE NO. I(SAB)O he ggs NOG l((,.‘“B‘C)) h(e NPN | NO.
2N1n22 .20 20 oNP T3 2ND894
2NIN23 .20 20 PNP Y03 2n3107 «0l 60 NPN TOS
2NInza .20 50 BNP TO3 2n2108 e0l 20 NPN TOS
2NIN2S .20 50 PNe TO3 2N3109 01 60 NPN TOS
2NIN26 .20 %0 PNP 103 283110 =0l &0 NPN TOS
2N2036 .01 40 NPN TOS 2N33g2
2N30237 01 30 NPN TOSO 2N3113
2N3038 201 60 NPN TO0S0 2N3) 1% «01 30 NPN TOS
2N3039 025 20 NPN TOS0 2N3115 ELY 2s NPN TOa6
2N304a0 025 a0 NPN TOSQ 2n3116 «025 100 NEN TO18
2N30e3 2nN3117 *01 250 NBN TOL8
2N304s 2N3118 sl0u S0 NPN TOS
2Nn3045 2N3119 05U 50 NPN TOS
2n3na6 2N1520 =01 30 NPN TOS
2n3na? 2n3121 «01 30 PNP TO1 8
2N1048 283123 «01 100 NPN TOS
2N10a9 2N3124 20 50 PNP TOAL
2N3050 2N3t2% 15 30 PNP TO41L
2Nn3051 2wn3126 3.0 ie PNP TO& 1
2N3052 2N3127 10 26 PNP B226
2n3053 50 NPN TOS 2n3128 «01 28 NPN G710
2N305e 140 25 NP NTOS6 2N3129 «01 100 NPN G710
2N305% 50 20 NPN TO3 2N3t30 «01 60 NPN G710
2N3056 .0t a0 NPN TOAS 2N3131 25 N 30 NPN G710
2N20S7 .01 100 NPN TO46 2N3132 S0 @0 PNP TO3
2N30SE .10M a0 PNP TOA6& 2N3133 05 a0 PNP TOS
2nINS9 «10M 100 PNP TOAS 2N3134 .05 100 PNE TOS
2N2N60 «005 30 PNP TOAS 2N3135 «05 40 PNP TO18
ELR DL 2005 60 PNP TOAS 2N3136 05 100 PNP TOL18
281062 .01 20 PNP TO46 2N3137 .05 70 NPN TOS
2N3063 +01 50 PNP TOME 2N3138 .10 10 NPN F620
2N3N64 +01 15 PNP TOA6 2N3139 .10 10 NPN F620
2N3065 01 PNP TO46 2N31 40 s10 10 NPN FO20
2NI066 2N31a1 .10 10 NPN F620
2N3067 2N3142 .10 10 NPN F64 L
2N3068 2N3J1e3 .10 1] NPN F64 1
283069 2N31 a4 .10 10 NPN F6a L
2wn3070 2N3145 «10 10 NPN Foa L
2n3071 2n3186 10 30 PNP TO3
2n3072 =01 30 PNP TOS 2N3147 10 30 PN TO3
2N3073 0l 30 PNP TO18 2N3149 2.0 10 NPN Foas
2N3074 10 14 PN TOL12 282150 240 io NPN FBad4
2N3075 10 20 PNP TO12 2N3yst 2.0 10 NPN Féas
2N3076 30 PNP FE34 2n3182 +0% 40 NPN F626
2N2077? .01 Ao NPN TOI 8 2n35%83 »01 NPN TO18
2n3078 *01 25 NPN TO18 2N3154 .10 60 PNP €307
2NIDT9 5.0 10 NPN TO36 2N31%5 «i0 80 PNO CDOT
2N3080 5¢0 10 NPN TO36 2N3156 10 60 PNP €307
2Nn30B1 .01 30 PNP 705 2N3187 .10 60 PNE C307
2N3081/46 .10 30 PNP TO46 2N31 38 .10 30 PNp €307
2N3081 /51 «01 30 PNS TOS1 2N3159 .10 ac oNP C307
2n3082 *01 100 NPN J1001 2N3160 10 30 PNP C307
2n3083 .01 NPN J1001 2n3161 .10 30 PN C307
2N3084 2N3163 10 12 PNP F607
2N3085 2N3164 10 12 PNP F60OT
2N3086 2N3165 10 12 PNP F607
2n3087 2N3166 10 r2 PNE FEOT
2n3088 an3167 i0 12 PNP TOS3
2N 3nBBaA 2n3168 10 12 PNP TOS3
2Nn3089 2N3169 10 12 PNP TOS3



TM 11-6625-539-15-2

TYPE NO. 1cBo hye PNP- DWG. TYPE NO. 18O bee PNP- DWG,
(uA) NPN  NO (uA) NPN NO.
N1 70 10 12 PR TOS) 2n3233 140 18 ;DN esu—
™M 10 12 PNe 0D 2:3234 140 18 NPN ESLE
N3 72 0 12 S TO3 2N3238 S0 20 NPN EB16
;™37 10 12 Pre TO3 2Mn3236 240 17 NPN ES16
3178 10 12 PNP TO3 23237 2.0 12 NPN £316
23179 10 10 PNP FO0T 2N3238 Se0 8.5 NPN ES16
2N33 76 10 10 PNP FOOT 2N3239 5.0 8.8 NPN ES16
2n3LT? 10 1o Pre F607 2M3240 2.0 8.8 NPH E318
24178 10 10 PNP FBOTY 2N3261 «10 150 NPN 8269
10 1o PNG TOS) 2n32e2 .01 150 NPN 8269
1o 1o PP TOS3 2N32e8 »08 s0 PNe TOS
ELETTT) 10 10 Pae TOS3 2n3248 03 30 PNP 108
2n3182 10 10 PNP TOS3 2N3246 +001 150 PN TOL18
10 10 PP TOD En3za? «001 150 NPN G710
2n3184 10 10 PNP TO3 2m3248 .08 so PNE TOIS
285 10 10 PNP TOD 2n3249 .08 100 PNP TOlG
10 10 PR TO3 2n3230 .02 s0 PP TO18
10 10 PN F 0T 2N3250a .02 S0 PP TOLO
10 10 PNP FBOT 283281 +82 100 PNP TOIS
10 10 PNP POOT 2M328'a .02 PNe TOLS
2N3190 10 10 PNP F80T anNd2s2 50 30 NPN TOS
3101 10 18 NP Y053 283233 30 2s NP TOS
MI192 10 10 BNR YOS 2Nn3260 2e0 19 NPN FoaS
2n3193 10 10 PNP TOS) 2n3262 «001 .0 NEN TOXO
283194 10 10 PNP TOS3 2n3263 a0 25 NP F8e3
2NI195 10 10 Pre TO3 283264 10 20 N Fead
283196 10 10 PNe TOD 2n3288 4.0 23 NPN G736
97 10 10 PNP 10D 2N3266 10 20 NPN GT16
2nd 198 10 1o PR TO) 2n3267 40 18 eNP 8228
2N3199 075 20 PNP FO21 2N 3268 30 40 NPN TOS
2N3200 073 20 eNp P21 2n3279 S.0 10 PNP 2228
2%:3201 «Q78 20 PNP FO21 2N32680 Se0 10 PNP 8228
283202 «073 20 eNe TO3 2n3281 5.0 10 PNP B22S
%3203 .07S 20 PNS 108 2n3282 Se0 10 PNP A22S
2u320e 273 zo l;uw Tos 2n3283 1o 10 PP B223
eu3209 T3 20 PNp Fo21 2n3284 10 11 PNP 8228
23200 «075 20 PNe FORY 283285 10 Se PNP 8225
2n3207 «07S 20 PN FOZL 2n3zes 10 Se PP TO3D
2m3208 +075 20 PNP TOS 2n3287 *01 ] NPN 3228
23209 08 R4 PNP TOIE 2n3288 .01 1s NPN 8223
23210 .01 30 NPN TO18 an3289 .01 10 NPN D225
an321t 29.4 20 NPN TOlS 2m:3290 .01 10 NPS B229
a2 100 3 PNP TO3T 2n3291 «i0 1] NPN 0228
3213 1.0 30 PNE TOIT 3292 .10 10 NPN 228
;mI21e 1.0 30 PN TO37 283293 .10 10 NN 82238
a8 1.0 2% Prb 1037 2N329¢ .10 10 NPW BR2D
2n3216 2.0 &0 PNP TOS 2N3295 .10 20 NP TOS
2:32:17 1e0N PP TOAG 2n3296 .10 Se NPN FO28
*®e3210 1e0ON PNP TO46 2n3297 2.8 NPN TOD
2:3219 [PY- ) SN Y046 Md298 50 (1 NPN TO1B
2643220 »01 20 NON Foe2 2n3299 .01 s NPN TOS
3221 »01 a0 NPN Féa2 213300 01 220 NPN TOS
23222 .01 20 NPN Fos2 2n3301 «01 R NPN TOI8
23223 «01 a0 NPN Faa2 2n3302 .01 220 NPN TO18
2NI224 .10 20 ene TOS 2n3303 100 60 NPN B260A
2643275 .10 a0 PNP TOS 2n330e *01 63 PP TOIB
23226 «20 20 NPN 103 2n3305 *08 a0 PNP TOS
eNd227 .40 100 NPN TOIE 2n3306 .03 100 NP T0g
Sa NPN FE2T 2mn3307 «01 20 PNP 8260
3232 10 18 ~NPN E£S1e ZN3308 10 BNP B260
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NO. 1 - Wi TYPE NO. h -
o e v mo e meowe
2N3309 +50 S NPN TOS 2N3a10
2N3310 201 10 NPN B260 2ndall
2n3311 340 80 PNP TO36 2N3a13 10 10 PNP TOS
2n3312 5.0 50 PNP TO36 2N3ae14 .10 15¢ NPN B2
2N3313 540 60 PNP 1036 2N3a1S .10 300 NPN B246
2N331e Se0 100 PNP TO38 2NYa6 .10 150 NPN B246
2n3215 5.0 100 PNP TO36 2N3417 .10 300 NPN B2Ze6
2N3N6 Se0 100 PNP TO36 2N3e18 .03 20 NPN TOS
2N3017 Ten 1e6 pNp B27S 2N3ary .03 20 NPN TOS
2N3318 L.N 1.9 PNP B27S 2N3a20 «03 40 NPN TOS
2N3N9 3e0N 3. PNe B2T7S 2n3a21 203 a0 NPN TOS
2N1320 Sa0 50 PN TO18 an3e23
2n3321 5.0 190 PNE TO1B ZNa24
2n3322 50 100 PNP TO1 8 2N3a25
2N3323 10 30 PNP TO8 2N3aze .10 30 NPN B27 1
2N332e 10 30 PNP TO18 2K3a27 50 100 PNP TOS
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283577 .10 12 NPN TOS) 2N3839 01 30 PNP B2T4A
2M357® .08 s NP T0a6 2n36e0 .01 3 PP B2T4A
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Figure E-1Q0. Transistor outline drawings (part 1 of 20).
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Figure E-1Q). Transistor outline drawings (part 2 of 20).
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Figure E-1.®. Transistor outline drawings (part 3 of 20).
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Figure E-1®.Transistor outline drawings (part 4 of 20).
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Figure E-1® Transistor outline drawings (part 5 of 20).
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Figure E-1@. Transistor outlinc drawings (part 13 of 20).
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Figure 102 Cofor-code morking for MHL-8STH capueitors, FIGURE 10-2,
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CAREFULLY TEARIT OUT, FOLD IT
AND DROP IT IN THE MAIL, DATE SENT
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"% | &= | AND WHAT SHOULD BE DONE ABOUTT.

PRINTED NAME, GRADE OR TITLE AND TELEPHONE NUMBER SIGN HERE
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THE METRIC SYSTEM AND EQUIVALENTS

"NEAR MEASURE
_ . Centimeter = 10 Millimeters = 0.01 Meters = 0.3937 Inches

1 Meter = 100 Centimeters = 1000 Millimeters = 39.37 Inches

1 Kilometer = 1000 Meters = 0.621 Miles

YEIGHTS
Gram = 0.001 Kilograms = 1000 Milligrams = 0.035 Ounces

~— 1 Kilogram = 1000 Grams = 2.2 lb.

1 Metric Ton = 1000 Kilograms = 1 Megagram = 1.1 Short
Tons

LIQUID MEASURE

1 Miililiter = 0.001 Liters = 0.0338 Fiuid Ounces
1 Liter = 1000 Milliliters = 33.82 Fluid Ounces

SQUARE MEASURE

1 Sq. Centimeter = 100 Sq. Millimeters = 0.155 Sq. Inches
1 Sq. Meter = 10,000 Sq. Centimeters = 10.76 Sq. Feet
1 Sq. Kilometer = 1,000,000 Sq. Meters = 0.386 Sq. Miles

CUBIC MEASURE

1 Cu. Centimeter = 1000 Cu. Millimeters = 0.06 Cu. Inches
1 Cu. Meter = 1,000,000 Cu. Centimeters = 35.31 Cu. Feet

TEMPERATURE
59(°F - 32) =°C
212° Fahrenheit is evuivalent to 100° Celsius
90° Fahrenheit is equivalent to 32.2° Celsius
32° Fahrenheit is equivalent to 0° Celsius
9/5C° + 32 =°F

APPROXIMATE CONVERSION FACTORS - ©
TO CHANGE TO MULTIPLY BY - _1:_
Inches........................... Centimeters ................... 2.540
Feet .......... ... Meters.....................oL 0.305 <
Yards........oooviniiiiinininnn, Meters......................... 0914 =
Miles...........c.oiiiiinat. Kilometers..................... 1.609
Square Inches ................... Square Centimeters............ 6.451 - i
SquareFeet ..................... SquareMeters................. 0093 - “
Square Yards.................... Square Meters................. 0.836
Square Miles .................... Square Kilometers............. 2.590 ~
Acres........... ... ..l Square Hectometers ........... 0.405 -
CubicFeet....................... Cublc Meters .................. 0.028
CubicYards ..................... Cubic Meters .................. 0.765 —-
FluidQunees .................... Milliliters...................... 29.573 -
MS o Liters. ..o, 0.473
arts. ... Liters.. ..ot 0.946 o -
w—-allons............. ...l Liters......cooooveiiiiiiit. 3.785 .
Ounces .............cooviininna.. Grams.........coooiieiiinnnnn.. 28.349
Pounds......................... Kilograms ..................... 0.454 o
Short Tons....................... MetricTons.................... 0.907
Pound-Feet...................... Newton-Meters ................ 1.356
Pounds per Square Inch ......... Kilopascals .................... 6.895 ©
Miles per Gallon................. Kilometers per Liter ........... 0.425 -
Milesper Hour .................. Kilometers per Hour........... 1.609 i
~
TO CHANGE 70 MULTIPLY BY
Centimeters..................... Inches ......................... 0.394
Meters.........c..oooiiiii. Feet ...... ... ..., 3.280 © j’
Meters..............ooiiiiL L Yards .......ooiviiiiiiiiia.... 1.094 :
Kilometers ...................... Miles ...t 0.621 i
Square Centimeters ............. Square Inches ................. 0.155 “ ~
Square Meters................... Square Feet.................... 10.764
Square Meters................... Square Yards .................. 1.196
Square Kilometers............... Square Miles........... RN 0.386 -
Square Hectometers............. ACTes ... ..oiiiiiii 2471
CubicMeters.................... CubicFeet..................... 35.315
CubicMeters.................... CubicYards.................... 1.308 P
Milliliters ....................... FluidOunces .................. 0.034
Liters.......................... Pints............co.o.oil 2.113 .
Liters........o.oooiiiiiits. Quarts.........ooivniiiinnn, 1.057 “w N —
- £ T Gallons ........................ 0.264 ]
B 21T Ounces ..........covevnvnnnnn.. 0.035 v ]
LOETAMS - .eeevvnennnannne.. Pounds oo.ieiiiiiiinin... 2.205 s __= z
“~Metric TonS. ..........cooeunnn.n Short Tons..................... 1.102 E } z
Newton-Meters.................. Pounds-Feet ................... 0.738 W
Kilopascals...................... Pounds per Square Inch ....... 0.145 Vo B _
“ometers per Liter............. Mxles perGallon............... 2.354
>meters per Hour............. Milesper Hour................. 0.621
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