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Figure 1- 1. Model 960B and 980B Computer Power Supply 
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1. 1 SCOPE OF MANUAL 

SECTION I 

INTRODUCTION 

This manual contains the information needed to install, operate and maintain 
the power supply (figure 1-1) for the Texas Instruments Model 960B and 980B 
Computers. It includes a description of the power supply, its operating 
characteristics, installation and removal instructions, and operating instruc
tions for the power supply controls. Also included are the principles of the 
power supply's operation, procedures for preventive maintenance and trouble 
analysis, assembly and electrical drawings, and parts lists. 

1. 2 DESCRIPTION OF POWER SUPPLY 

The power supply provides electrical power to the computer system. It also 
contains the system cooling fan. The power supply chassis acts as an air 
plenum and provides air metering to printed circuit cards in the system. 

The power supply provides six regulated outputs and one unregulated output. 
Regulated de outputs from the power supply are +5V, - 5V, +5V standby 
(STBY), 12V, +15V and -15V. The unregulated output from the power supply 
is ±3 5V ac. The ±3 5V ac is used for external rectification, filtering, and 
regulation. The rectified, filtered, and regulated outputs are the de voltage 
levels required for computer operation. 

1. 3 POWER SUPPLY SPECIFICATIONS 

The power supply is a self-contained unit which connects to the computer 
backplane. Physical and environmental characteristics of the power supply 
are listed in table 1-1. The power supply requires a 3-wire ac input power 
source with a frequency tolerance of 47 to 63 Hz. The voltage alternatives 
are 100 V +15%, -10%, one-phase; 115 V ±10%, one-phase; 200 V +15%, -10%, 
two-phase; and 230 V ±10%, two-phase. The maximum required input current 
is 6 am.peres for a fully equipped computer operating on 100 V ac input power. 
The power supply input power requirements are listed in table 1-2, and out
put power characteristics are listed in table 1- 3. 

In addition to providing power to the computer, the power supply moves cool
ing air through the system. The power supply is thermally protected and all 
regulators except the ±15V regulator are short-circuit protected. Overvolt
age protection tolerances are listed in table 1-4. 

1. 4 BATTERY 

An optional, externally mounted battery is connected to the power supply 
through a connector on the rear of the power supply. This battery maintains 
the - 5V, the +5V STBY and+ 12V outputs in the event of a primary power fail-
ure. 

1- 1 Digital Systems Division 
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Table 1- 1. Physical and Environmental Characteristics 

Characteristic 

Height 

Depth 

Width 

Weight 

Operating temperature (air 
entering unit) 

Storage temperature 

Humidity: 

Storage 

Operating 

Altitude 

Shock: 

Operating 

Shipping 

9. 2 inches 

18. 0 inches 

8. 2 inches 

36. 5 pounds 

Specification 

0° C to 50° C at sea level and 60 Hz* 
0°C to 45°C at sea level and 50 Hz* 

-55°C to 70°C 

0% to 95% relative humidity 

0% to 95% relative humidity, noncon
densing 

0 to 10, 000 feet 

1 G 

30 G to shipping carton 

*Upper operating temperature. De rate by 2 ° C for each 2500 feet of 
altitude. De rate 5 ° C for 50 Hz operation. 

Table 1-2. Input Power Characteristics 

Characteristic Specification 

Voltage 100V+l5o/o, -10% 
115 v ±10% 
200V+l5o/o, -10% 
230 v ±10% 

Frequency 47 to 63 Hz 

Current 6 amp maximum at 100 v 

1-2 Digital Systems Division 
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Table 1- 3. Output Power Characteristics 

Nominal Voltage AC Operation 
Battery Operating 

Current (32K 
Voltage Tolerance Full Load 

Memory Protect) 
(volts) (percent) Current (amperes) 

(milliamperes) 

-5 ±5 0.05 17 

+5 MAIN ±2 30.0 Off 

+5 STBY ±3 3.0 30 

+12 MEM ±3 2.0 250 

±15 ±5 0.35 Off 

Table 1-4. Overvoltage Protection Tolerances 

Nominal Voltage Lower Trip Limit Upper Trip Limit 
·(volts) (volts) (volts) 

-5 - 5. 6 - 7. 0 

+5 MAIN +5.4 +6.3 

+5 STBY +5. 6 +6.5 

+12 MEM +12.6 +13.5 

±15 None None 

Standby power is much lower than normal operating power and only refreshes 
computer memory. Two 4. 5 ampere-hour, 12-volt, spill-proof, lead-acid 
or jelled electrolyte batteries supply standby power. A battery charger with
in the power supply can charge a discharged battery to 80 percent of capacity 
in 20 hours and to 100 percent of capacity in 48 hours. Standby power dura
tion depends on battery age, ambient temperature, and quantity of memory. 
A voltage- controlled latch lights the POWER LOSS indicator on the computer 
control console if the battery is low enough to cause possible loss of memory 
in standby operation. A weak battery can be detected in the normal mode by 
pushing the BATTERY TEST switch. 

1-3/1-4 Digital Systems Division 



~-------~ 942773-9703 

SECTION II 

INSTALLATION 

2. 1 POWER SUPPLY INSTALLATION 

Perform the following steps to install the power supply in the computer chas
sis. 

WAUlllG. 

Failure to observe the following three steps 
before installing power supply may result in 
personal injury and/ or damage to the equipment. 

1. Ensure that the power cord is not connected to an ac power source. 

2. Set Power switch and BATTERY switch on the rear of the power 
supply to the OFF position. 

3. Ensure that no foreign objects are in the power supply connector on 
the computer backplane. 

4. Place the power supply into the computer chassis in the area in
dicated in figure 2- 1, and ensure that the printed circuit card at the 
front of the power supply mates with the backplane connector. 

Failure to properly secure the power supply in 
the computer chassis will cause damage to the 
backplane connector when the computer is moved. 

5. Secure the power supply to the computer chassis using five 10 - 32 
x 3/8 mounting screws. 

6. If the battery option is included in the computer, connect the battery 
cable to the BATTERY connector on the rear of the power supply. 

7. Remove all circuit boards from the computer chassis. 

8. Connect the power cord of the power supply to an ac power source 
that matches the input requirements of the power supply as indicated 
in Section I of this manual. 

9. Set Power switch to ON; set BATTERY switch to ON. 

10. Use a voltmeter to check the output voltages on the computer back
plane. Voltages must be within tolerances specified in Section I of 
this manual. 

Change 1 2-1 Digital Systems Division 
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11. If voltages are within tolerance, set Power and BATTERY switches 
to OFF, reinstall circuit boards in computer chassis, and return 
switches to ON. If voltages are not within tolerance, correct prob
lem before operating computer. 

12. If POWER LOSS indicator lights after power-up, actuate the RESET 
switch on the control console to extinguish it. 

13. Press the BATTERY TEST switch on the rear of the power supply. 
POWER LOSS indicator should not light. If POWER LOSS indicator 
lights, confirm that the battery cable is properly connected to the 
power supply, actuate RESET on the control console and press 
BATTERY TEST again. If POWER LOSS indicator still lights, re
charge or replace battery pack. 

2. 2 POWER SUPPLY REMOVAL 

Perform the following procedure to remove the power supply from the com
puter chassis. 

1. Set the power switch to OFF. 

2. Set the BATTERY switch to OFF. 

3. Disconnect the battery pack cable from rear of power supply (if bat-
tery option installed). 

4. Unplug the power cord from the power receptacle. 

5. Remove five screws that fasten the power supply to the chassis. 

6. Carefully lift the power supply up and out of the chassis. 

2-2 Digital Systems Division 
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Figure 2- 1. Power Supply Position Within Chas sis 
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3. 1 GENERAL 

SECTION III 

OPERATION 

This section describes the function of the controls and indicators for the com
puter power supply. Instructions for initial power-up of a new power supply 
are found in Section II of this manual. Section V of this manual contains op
erator preventive maintenance procedures, as well as repair and fault isola
tion ins true tions. 

3. 2 POWER SUPPLY CONTROLS 

Figure 3- 1 illustrates the controls on the rear panel of the computer power 
supply. Table 3-1 defines the function of each of the controls. 

129264 (960-874-18-2) 

Figure 3- 1. Power Supply Rear Panel Controls 

Table 3-1. Power Supply Controls 

Nomenclature Device Function 

Fl Fuse, 15 amp Protects high voltage sec-
ondary windings of the 
transformer from overload. 

F3 Fuse, 1 amp Protects battery from an 
excessive charging or dis-
charging current. 

F5 Fuse, 
10 amp @ 100 or Protects the primary ac 

115 Vac power circuit. 
5 amp @ 200 or 

230 Vac 

3- 1 Digital Systems Division 
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Table 3-1. Power Supply Controls (Continued) 

Nomenclature Device 

F4 Fuse, 5 amp 

Jl Connector, male 

BATTERY (S 1) Toggle switch 

BATTERY TEST (S2) Pushbutton 

Power (S3) Toggle switch 

3-2 

Function 

Protects primary ac power 
circuit. This fuse is in
cluded in 200 and 230 Vac 
units only. 

Electrical connection be
tween power supply and 
battery. 

When set to ON, enables 
the optional battery to sup
ply power to memory in the 
event of a primary power 
failure, and to receive a 
charge from the power 
supply when primary power 
is on. When set to OFF, 
this switch disables battery 
operation and charging. 

When pressed, this push
button applies a 1 amp load 
to the battery to test its 
operation. If the battery 
fails the test (when Power 
switch is set to ON), the 
POWER LOSS indicator on 
the computer control con
sole will light. 

When set to ON, this switch 
applies ac electrical power 
to the power supply. When 
set to OFF, this switch 
disables power supply op
eration by removing pri
mary ac power. 

Digital Systems Division 
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4. 1 GENERAL THEORY 

SECTION IV 

THEORY OF OPERATION 

Major functions of the power supply circuits include: regulation, sequencing 
and control, overvoltage protection, overcurrent protection, and battery 
charging. Each of these functions is described in separate paragraphs which 
follow. 

4. 1. 1 REGULATION 

Two basic types of regulators are used to generate voltages in the power sup
ply. The two types of regulators are series and switching regulators. All 
voltages except the +SV MAIN are generated by series type regulators. For 
efficiency, a switching regulator is used for the +5V MAIN 30-ampere regu
lator. 

A basic series regulator circuit diagram is illustrated in figure 4- 1. Pass 
transistor Ql is connected in series with the load. Conduction of the pass 
transistor is controlled by an amplifier with an output that is derived by 
nulling feedback voltage VF with reference voltage VR• Since the amplifier 
input impedance is high, R1 and Rz form a voltage divider across output 
voltage Vo. Feedback voltage VF is then the product of V 0 and the ratio of 
Rz to the sum of R1 and Rz. Since VF is nulled against V R' v 0 is the func
tion of V R as follows: 

Vo= 

For the case where R 2 is eliminated (i.e., Rz = oo) V 
0 

= V R. 

UNREGULATED 
INPUT 

REFERENCE 

(A) 1 29460 

Figure 4- 1. 

PASS TRANSISTOR 
Ql 

Vo 
~~~~---4..._~~-e~--~REGULATED 

OUTPUT 

C1 

Series Regulator Circuit Diagran.1 
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As the load changes, the amplifier increases or decreases the drive (base 
current) to the pass transistor to maintain the required output voltage. 

A basic switching regulator circuit diagram is illustrated in figure 4-2. In 
this circuit, the pass transistor is also connected in series with the load. 
Regulation of the output voltage is accomplished by switching the transistor 
on and off. The on-off duty cycle of the pass transistor is controlled by the 
difference (error signal) between the inverting and non- inverting inputs of 
the voltage comparator. A triangular synchronizing signal is superimposed 
on the reference voltage at the non- inverting input. This synchronizing signal 
establishes the switching frequency consistent within the constraints of the 
switching losses. The output voltage is applied to the inverting input of the 
comparator. When the output voltage is less than the voltage at the non
inverting input of the comparator, the duration of the on-time pulse in
creases. The pass transistor then conducts for a longer period of time; 
therefore, the output voltage rises. As the output rises, the error signal 
becomes smaller and the duration of the on-time pulse decreases. The pass 
transistor then conducts for a shorter period of time resulting in an output 
voltage decrease. A filter consisting of an inductor-capacitor (Ll and Cl) 
network and a commutating diode (CR 1) is connected between the pass tran
sistor and the load to obtain a smooth direct current output. 

Typical switching regulator waveforms are illustrated in figure 4-3. The 
triangular synchronizing signal is shown combined with the reference signal 

UNREGULATED 
INPUT 

REFERENCE 

TRIANGULAR 
SYNCHRONIZING 
SIGNAL 
(CLOCK) 

>------' 

(A)t 2946 t 

© 
CR1 

~ 
© 

DRIVER 

1---"'VV'.---------' 
I 

Figure 4-2. Switching Regulator Circuit Diagram 
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VD 
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I 
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t 
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Figure 4- 3. Switching Regulator Waveforms 
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ER (figure 4- 3, reference A). The de output, E 0 that appears at the invert
ing input is shown (figure 4-3, reference B) with respect to the signal at the 
non-inverting input of the comparator. When the inverting input decreases 
below the non- inverting input, the output of the comparator goes high (figure 
4-3, reference C) and causes the driver to turn on the pass transistor. Dur
ing this part of the cycle, CR 1 is back- biased by the input vo~tage_ minus the 
on-voltage of the transistor (figure 4-3, reference E). The voltage across 
choke L 1 is the difference between the output voltage and the- input voltage 
minus the transistor on-voltage. This causes the current through the choke 
to increase linearly with time (figure 4-3, reference G). When the output 
voltage is more positive than the signal at the non-inverting input, the com
parator output goes low. The pass transistor is thereby turned off and stops 
conducting. Since the cur rent through an inductor cannot change instanta
neously, current is supplied through diode CRl. The output side of the in
ductor is held at the output voltage. The other side of the inductor tries to 
swing negative but is clamped to a diode drop below ground. This voltage 
polarity change, across the inductor, causes current through the inductor to 
decrease linearly. The current continues to decrease until the comparator 
senses the output voltage is too low and turns on the pass transistor. The 
output ripple is shown with respect to E 0 in figure 4- 3, reference D. 

4. 1. 2 SEQUENCING AND CONTROL 

The power supply has a complex sequencing and control system. Two se
quenced signals are control signals for the computer. These signals are 
MRESET- and POFF. The MASTER RESET (MRESET-) signal stays a logic 
zero until all voltages stabilize. When stabilization is achieved, this signal 
becomes a logic one. The POFF pulse is generated when loss of ac power 
occurs. Typically, the POFF pulse occurs 16 to 18 milliseconds after ac 
power is lost. The pulse can be generated between 6. 0 milliseconds and 30 
milliseconds after ac power is lost. The length of time is determined by the 
line voltage and load currents. 

During the turn- on sequence, all voltages except +SV MAIN come up as soon 
as ac power is up. An ON-DELAY signal prevents +5V MAIN from coming 
up. When the ON DELAY- signal goes high, the 60 kHz clock is present, and 
MRESET- is low, the +5V REF is enabled and starts to ramp up. The +SV 
REF continues to ramp up to +5V unless an overload occurs. If there is an 
overload, +SV REF is disabled, and the overload latch is enabled. The ac 
power must be turned off and then on to enable the +5V REF again. 

If an overload condition does not exist, all regulators come up and MRESET
goes high. The +SV MAIN is maintained if the ac power remains on, the 
60 kHz clock is present, and all regulator voltages are up. 

The Memory Power Loss is a control signal (MPLOSS-). This control signal 
line is pulled to ground when the battery voltage falls below the value neces
sary to guarantee maintenance of standby power. The circuit that controls 

4-4 Digital Systems Division 
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this function is a latch that must be reset once it is latched. This signal 
drives a Memory Power Loss indicator in the computer. This control is 
also used in testing battery under power-up conditions for capability of main
taining standby power. 

4. 1. 3 OVERVOLTAGE PROTECTION 

The power supply regulated voltages are protected from overvoltage by crow
bar circuits. Table 4- 1 lists the overvoltage sensor trigger levels. 

Table 4-1. Overvoltage Sensor Trigger Levels 

Overvoltage 
Trigger Point 

Sensor 
Minimum Maximum 

-5V - 5. 6 Vdc -7.0 Vdc 
+5V MAIN +5. 4 Vdc +6. 3 Vdc 
+5V STBY +5. 6 Vdc +6. 5 Vdc 
+12V + 12. 6 Vdc + 13. 5 Vdc 

Figure 4-4 shows the overvoltage protection and power distribution system. 
As can be seen on all but the +5V MAIN, the output voltage of the regulators 

15 AMPERE FUSE 

15 AMPERE FUSE 

+c1 
Rl 

SCR1 

-+!IVMAIN 

REGULATOR 

-sv 
A-:511--i ~ *10 AMPERE FUSE 

CROWBAR 

FUSI:• 

•FUSE L30 V 5.0 AMPS'~ 

1 1 5 V 1 0. 0 AM PS ( 1 ) 

(A)1 ?9463 

BATTERY 
CHARGER 

.:..BATTERY 

+ 

-----iREGULATOR 

'-----1---1 -+'SV STBY 
REGULATOR 

+12V 
REGUL.ATOR 

*NUMBER JO SOLID JUMPER WIRE 

~CRJ JL 
1'--.~~ 

Figure 4-4. Overvoltage Protection and Power 
Distribution Functional Diagram 

-15 

+15 
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is crowbarred. All crowbarred regulators are current limited to prevent 
burnup. The +5V MAIN is crowbarred by removing the input from the +5V 
MAIN regulator. Rectifier SCR I is fired to discharge CI through RI. This 
places a heavy but not damaging load on the transformer for not more than 
100 milliseconds, the maximum time it takes the 15-ampere fuse to blow. 

Outputs of the +5V STBY and the + IZV regulators are crowbarred together 
when one or more of these outputs become too high. The reason these reg
ulators may be crowbarred together is that when any one output is lost, the 
memory contents are lost or altered. 

4. I. 4 OVER CURRENT PROTECTION 

All regulators are provided with a current limit feature; therefore, each 
regulator is protected against short circuit or overload conditions. 

Current limiting is achieved by sensing current through a resistor in series 
with the load. A functional diagram of a typical current limited circuit is 
illustrated in figure 4- 5. When the voltage across current sensing resistor 
RI becomes large enough to turn on transistor QI, current is taken away 
from the base drive of the pass transistor(s). Since the driver supplies less 
drive to the pass transistor, the pass transistor conducts less, and current 
limiting is achieved. 

UNREGULATe·o 
INPUT 

REFERENCE 

(A)1 29464 

PASS 
TRANSISTOR 

t 1oRIVE 

DRIVER 

Figure 4- 5. Current Limiting Circuitry for Series Regulators 
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For the +SV MAIN regulator, current limiting is achieved by a similar 
method {see figure 4-6). The current is sensed by establishing the de volt
age drop across the resistance of Ll. As de current through Ll reaches the 
value at which the limit is set, the output of the difference amplifier increases 
linearly. At the predetermined current limit, the output of the difference 
amplifier is equal to a diode drop above the reference voltage. The voltage 
comparator responds as though output voltage E 0 is too high and this causes 
the on-time duty cycle to decrease. When the on-time duty cycle decreases, 
the delivered cur rent dee reases. 

4. 1. 5 BATTERY CHARGING 

The power supply contains a circuit for maintaining the battery in a charged 
condition during normal operation. This circuit ensures that the battery is 
recharged after discharge. This circuit continually supplies the small cur
rent required for normal operation. 

The battery is a sealed, jelled electrolyte, lead-acid type. A simplified 
battery- charging circuit for this type of battery is shown in figure 4- 7. The 
bias voltage that causes conduction in Q2 is developed across Zener diode 
CRl. A typical Zener voltage for CRl is 6. 2 volts. Transistors Q2 and Q3 
form a differential amplifier, with the current through Q2 controlling Q4, 
which in turn controls pass transistor Ql. Variable resistor R3 is used to 
adjust the charging voltage. 

UNREGULATED 
INPUT 

CLOCK 

(A)129465 

PASS TRANSISTOR L1 

R 

Figure 4-6. Current Limiting Circuit for Switching Regulator 
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UNREGULATED 
INPUT 

CR1 

(A)129466 

Qt 

Rt 

Figure 4- 7. Battery Charging System 

The charging voltage, E 0 , is developed across R2, R3 and R4. If the volt
age is too high, the emitter- base voltage of Q3 will be greater than normal. 
This causes greater conduction through Q3, drawing current from Q2. The 
reduced current through Q2, which is also the drive current to Q 1, de
creases the output current Ql delivers to the load, therefore decreasing the 
output voltage. 

A block diagram of the principal circuits of the 960B/980B power supply is 
shown in figure 4- 8. 

4. 2 DETAILED THEORY 

Significant circuits in the power supply are described in detail in this section. 
Details of the regulators, control circuits, overvoltage circuits, overcurrent 
circuits, auxiliary regulators, and battery charger are covered in this sec
tion. Emphasis is given to how the circuits work together. 

4. 2. 1 +sv MAIN REGULATOR AND CONTROL 

The +5V MAIN regulator and control board contains the +SV MAIN regulator 
and overvoltage protector, the clock, ac DETECT circuit, ON-DELAY cir
cuit, reference enable circuit, overload detect circuit, master reset circuit, 
and power-off circuit. Each of these circuits (Reference TI drawing 943691) 
is described in a separate paragraph which follows. 
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4.2.1. l +sv MAIN REGULATOR AND OVERVOLTAGE PROTECT. The 
+5V MAIN regulator is a switching regulator. This regulator utilizes one 
comparator and two switching transistor circuits. 

The reference signal (+5V) is fed to the non-inverting input of comparator 
ARI. Superimposed on this signal is a triangular synchronizing signal. The 
triangular synchronizing signal is developed by integrating the 60 kHz clock. 
Components R52 and CZ l provide the integration. The resulting triangular 
signal has an amplitude of approximately 50 millivolts peak-to-peak and is 
ac coupled through CZO to ARI pin 2. 

The regulator output is remotely sensed on the CPU computer backplane. 
The +5V SENSE line is fed back to the inverting input, pin 3, of ARI and is 
filtered by C22. This signal is compared to the signal at the non-inverting 
input. When it is less than the signal at the non- inverting input, the output 
of the comparator goes high. See figure 4- 9. 

Comparator ARI is a differential comparator with an open collector output. 
Resistor R71 is provided as a pullup resistor to the +SV AUX line. The out
put at pin 7 of ARI is connected to two open collector input AND gates (U6C, 
U6D). The other inputs to the two AND gates are connected to <Pl and <f>Z, re
spectively. <Pl andcf>Z are the outputs of flip-flop USB. This flip-flop divides 
the 60 kHz clock in half. <P 1 and cf> 2 serve to alternately enable one switching 
circuit and then the other. 

Since each switching circuit operates the same, only one circuit is described. 
When the comparator output is a logic one and cpl is a logic one, the output 
at pin 11 of U6D is high (:::4. 7 Vdc). Transistor Q20 is then turned on and the 
emitter voltage is about 4. 1 Vdc. This produces a Q20 collector current of 
about 143 milliamps. This current is divided between the base of Ql7 and 
base emitter resistor R38 to cause Q 17 to conduct. 

When Q 17 conducts, Q 17 collector current is divided between the base of Q 16 
and base emitter resistor R39 to turn on Q 16. Transistor Q 16 is held out of 
saturation by CR9 and CRlO. For 016 to be saturated, 016 collector-emitter 
voltage must be equal to or less than- the base- emitter voltage. The three 
diodes clamp 016 base voltage to the base voltage of Q 17. The base voltage 
of Q 17 is a diode drop below the collector voltage of Q 16; therefore, 016 
remains unsaturated. 

When Ql6 is turned on, a voltage is developed across LZ. This voltage is 
the difference voltage between the output voltage (+5 Vdc) and the supply volt
age (+35 Vdc) minus the transistor on voltage (:::::2 Vdc) or 28 Vdc. The volt
age that is developed establishes a linear increase of current in relation to 
time. This increased current through L2 causes the voltage across the out
put capacitor on the rectifier, filter and output voltage to increase. When 
the de output voltage becomes larger than the voltage at the non- inverting in
put of ARI, the comparator output goes low and the signal at pin 11 of U6D 
goes low. This condition turns off Q20 and removes drive from Q 1 7 and Q 16; 
therefore, the pass transistor is cut off. 
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Figure 4- 9. Switching Regulator Waveforms 

When Q 16 turns off, the voltage across the inductor changes polarity. As 
the voltage on the diode side of L2 crosses zero and becomes negative, CRl 1 
is turned on and conducts. Therefore, the voltage on the diode side of L2 is 
clamped to the on voltage of CR 11 or approximately -1. 4 volts. The polarity 
change across L2 results in a linear current decrease through L2. This con
dition results in a voltage decrease across the output capacitor. 

As the de output voltage dee reases to less than the voltage at the non- inverting 
input of the comparator, the comparator output goes high. By this time, <Pl 
is low and4>2 is high. The output at pin 8 of U6C is high to turn on Ql5. This 
condition provides drive for the remaining switching circuit. Waveforms for 
the two switching circuits are shown in figure 4- 9. 
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A damping network consisting of a capacitor in series with two parallel re
sistors is placed across each commutating diode to eliminate spikes and 
ringing. Figure 4- 10 shows the diode voltage waveform for the case of no 
external load. 

Cur rents through L 1 and L2 are summed into the output capacitor as shown 
in figure 4-9. This ripple current, I , is approximately two amperes peak
to-peak. The output ripple voltage wbich is the product of this current and 
the output capacitor equivalent series resistance, should be less than 50 
millivolts peak-to-peak. 

Current limiting is provided for each half of the switching regulator. Duality 
is required because of the possibility of one half of the regulator failing and 
the other half trying to supply all of the current. This would cause a failure 
in the good regulator half, also. Since both current limiters are identical, 
only one is explained. 

Current is sensed by detecting the voltage drop across the inductor. The de 
inductor resistance is 18 milliohms. This resistance varies with tempera
ture such that for a given current through the inductor, the voltage across it 
varies with temperature. This voltage to temperature variance is taken into 
account with respect to current limiting. Resistors R43 and R44 form a 
divider between the diode side of L2 and ground. Thus, the voltage at the 
junction of R43 and R44 is at +SV when current limiting begins. If the de 
current through L2 increases, the voltage across it increases as does the 
voltage at the junction of R43 and R44. 

The voltage difference at the junction of R43 and R44 and the output voltage 
is the input to the comparator (AR2). This output is coupled through CR 15 
and R24 to the inverting input of comparator AR I. When the output of AR2 
switches, the comparator reacts as if the regulator output voltage is too 
high and reduces the on-time duty cycle of the regulators. 

Q_Y_ 
- -1. 1 v 

(A) 1 29469 

Figure 4- 10. Commutating Diode Waveform - No Load 
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Other components have a definite effect on the operation of the current limiter. I 
Capacitor C 17 filters the ac voltage swing on the diode side of L2. This filtering 
keeps the current limiter from falsely limiting. It may appear that C 17 has the 
wrong polarity. This is not true, however, as the voltage on the negative side of 
C 17 is less than or equal to the voltage on the positive side during normal opera
tion. Only during current limiting conditions is it reversed biased and then by 
not more than approximately 5. 0 millivolts. 

---

The two current limiters possess an OR function such that either or both 
cause the comparator to decrease the on-time duty cycle. 

The +5V crowbar uses Ql3 and CR12 as active elements to sense an over
voltage condition. Components R48 and CR 12 are connected in series be-
tween the +5V SENSE and SENSE GROUND lines. Zener diode CR12 has a 
nominal voltage of +5. 6 volts at 20 milliamperes. The voltage across R48 I 
and CR 12 is normally +5 volts so very little current is passed through R48. 

Therefore, the voltage across R48 is approximately zero. This condition 
keeps Ql3 cut off. As the output voltage increases, the voltage across R48 
approaches O. 6 volt to turn on Q 13. Transistor Q 13 supplies current nec
essary to turn on the SCR on the rectifier filter and output board. The SCR 
crowbars the input voltage to the +5V regulator. When the input to the +5V 
regulator is crowbarred, current cannot be supplied to the output capacitor 
and the output voltage decreases due to the load. C 19 acts to filter the noise. 
Resistor R47 acts as a current limiter to keep from damaging Q 13. 

4. 2. 1. 2 60 kHz CLOCK. The 60 kHz clock is generated by an as table 
multivibrator using Qll and Ql2 as active elements. The frequency is con
trolled by two RC networks consisting of R30, C9 and R29, C 10. The output 
of the multivibrator is buffered by U6A. This improves the rise time to the 
clock waveform. 

The 60 kHz clock performs three functions: 

a. Triangular synchronizing waveform generation. 

b. Regulator phase signals cf> I and cp2 generation. 

c. Clock must be present to achieve +5V REF ramp up. (Reference 
paragraph 4. 2. I. 5, Reference Enable Circuit.) 

4. 2. I. 3 AC DETECT. The ac detection circuit provides control for num
erous functions in the power supply. These functions include: 

a. Power failure detect. 

b. Start ON DELAY. 
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When the average voltage at pins 57 and 58 of the +5V MAIN board reaches 
approximately Z4 Vdc, the voltage at the junction of RZ and R3 is approxi
mately I 7. 5 Vdc. This condition causes approximately O. 5 milliampere to 
flow through R3, SI, CRI, and R4. This O. 5 milliampere turns on QI to 
pull the collector down to zero. The AC ON- signal on the collector of QI 
is used to control the preceding functions. 

The AC ON- signal remains low all the time the voltage at pins 57 and 58 is 
above Z4 Vdc. If ac power is lost, the voltage on the +33V line (pins 57 and 
58) decreases faster than the voltage on the +35V line. The reason for this 
is the storage capacity of C3 on the rectifier filter and output board. Typi
cally, AC ON- will go high at about I6 to 18 milliseconds after ac power is 
lost. It could be as low as 6 milliseconds for minimum line and maximum 
load conditions or as high as 30 milliseconds for maximum line and mini
mum load conditions. 

Thermistor R8 l and associated circuitry protects the power supply from 
over-heating. If the heatsink temperature rises to about 185° F, the therm
istor will reduce in resistance to the point of causing comparator ARZ output 
to switch; effecting a power supply shutdown. A normal power off cycle will 
occur with appropriate MRESET- and POFF signals. Since the power supply 
fan is still running, the heatsink will cool down and the power supply will 
come back on in a normal manner. 

4.Z. I.4 ON DELAY. The on delay circuit contains logic necessary to de
lay the reference enable circuit and sufficient logic to allow the storage ca
pacitor to become fully charged. It also resets the overload latch. When ac 
power comes on, and AC ON- goes low, QZ is turned off. Its collector volt
age rises as CZ is charged through R 7. When CZ is charged to approximately 
lZ. 6 volts, CRZ is at its nominal zener voltage. The base emitter junction 
of Q3 is forward- biased by O. 6 Vdc, and Q3 is saturated. This condition 
pulls the base of Q4 low to turn Q4 off. When Q4 turns off, the collector 
(ON DELAY-) goes to +4. 3 volts. This condition is caused by the pullup re
sistor RIO. There is a test jack JI on the card for monitoring this signal. 
Capacitor CZ takes about 500 milliseconds to charge to IZ. 6 Vdc. This half
second delay is necessary to make sure ac power is up and to allow the auxi
liary voltages to stabilize. 

If the AC ON- signal goes high, QZ is turned on and CZ is discharged through 
QZ. Transistor Q3 is turned off and Q4 is turned on; therefore, the ON 
DELAY- goes low. This condition initiates POFF pulse generation. Figures 
4= 11 and 4- 12 illustrate the tirning sequence. 
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Figure 4- 11. Turn-On Sequence Timing 
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Figure 4- 12. Turn-Off Sequence Timing 
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4. 2. 15 REFERENCE ENABLE. The reference enable circuit enables the 
+5V REF to be ramped up or disabled. To shut off the +5V MAIN, the ref
erence is disabled immediately. The mainframe of the reference enable cir
cuit is -UID and Q5. 

If either pin 12 or pin 13 of U ID. is low, the output at pin 11 is high. This 
output is called REF ENBL-. When it goes from high to low, QS turns off 
allowing C6 to charge from +3 5V through R 17 and R 18. Transistor 06 acts 
as an emitter follower. The Q6 output (+5 REF RAMPED) follows the voltage 
ramp at C6 by six-tenths of a volt. When the voltage at the base of Q6 reaches 
+5 Vdc, Q6 becomes an inverted transistor switch. As the voltage at C6 rises 
to 5. 6 Vdc, Q6 becomes saturated and the emitter voltage is very near the 
collectcn voltage. 

-- ------ ---- ----

The reference is--dfsabled when pin 12 or pin 13 of UlD goes low. This condi-
tion allows the output at pin 11 to go high and turns on QS. This almost imme
diately turns Q6 off. Registor R 17 provides current limiting to prevent Q5 
damage. Pin 9 of UlC goes low when an overload occurs. Pin 13 goes low 
when the Q output (pin 5) of USA goes high. This oc·curs if PRESET (pin 4) is 
low or if PRESET is high, and D line (pin 2) is high and the CLOCK (pin 3) 
goes from low to high. 

4. 2. 1. 6 OVERLOAD DETECT. The overload detect circuit consists of a 
bistable latch and a two- input NAND gate. The output of the overload latch is 
normally high. The overload latch is reset by ON DELAY- when it changes 
from high to low. For the overload latch to be tripped (i.e., OVERLOAD
goes low), both pins 4 and 5 of U3B must be high. 

During the turn-on sequence U3B pin 4 (ALL REG UP-) is initially high and 
pin 5 of U3B (UP DELAY-) is low as illustrated in figure 4- 11. After the 
+5V MAIN gets up and all other voltages are up, ALL REG UP- goes low. 
Eight to eighteen milliseconds after this occurs, the UP DELAY- goes high. 
After this occurs, when a regulator goes below a predetermined level (see 
table 4-2), ALL REG UP- goes high and the overload latch is tripped. This 
shuts down the +5V MAIN by making REF ENBL- go high. 

Table 4- 2. All Regulator Up Sensor Levels 

Regulated Voltage Trip Level 

+sv MAIN +4. 7 v ±0. 03 v 
-5V -4. 2 v ±0. 2 v 
+5 STBY +4. 7 v ±0. 0 3 v 
+12V MEM 11. 4 ±0. 2 v 
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ALL REG UP- is high when the +5 REF is being ramped up. If the +5 SENSE 
does not follow the +5 REF RAMPED signal by less than O. 6 volt, QB is 
turned on. This pulls the collector of QB up to turn on Q9. The collector of 
Q9 is pulled to ground. UP DELAY- goes high. Since ALL REG UP- is high 
and UP DELAY - goes high, the overload latch is tripped. This shuts down 
the +SV MAIN. The ac power must be turned off and back on to reset the 
latch. 

If there is not an overload condition during +S REF RAMPED, the +SV MAIN 
comes up. The voltage across C6 continues to ramp up until clamped by CR3 
and the base- emitter diode of Q7 to +S REF. This turns on Q7 which pulls 
the base of Q9 up to O. 6 volt. Transistor Q9 is turned on and UP DELAY
goes high. This makes the overload latch ready under power up conditions. 

4. 2. I. 7 MASTER RESET. The master reset circuit generates the 
MRESET- signal. This signal is used for power supply and computer con
trol. 

After ALL REG UP- goes low (U3A - I, 2) and ON DELAY- goes high 
{UlB - S), the output of UlB {pin 6) goes low. This allows CS to discharge 
through R 14 and the base of Q 19. When the base current of Q 19 is low 
enough for Q 19. to start coming out of saturation, the feedback action of 
Q 10 and associated components cause Q 19 to turn off and MRESET- to 
go high. 

During a power off cycle, ALL REG UP going false causes the output of 
UIB (pin 6) to turn off. This allows CS to charge through Rl3. CRIB is 
to ensure that the voltage rating of UIB output is not exceeded. As CS 
charges, Q 19 turns on and Q IO turns off providing feedback action. During 
battery operation, MRESET is held low by battery base current provided 
through CR 5. 

4. 2. 1. B POWER OFF. The POFF pulse is generated by one shot U2. Un
der normal operating conditions, MRESET- is high. This condition makes 
the input at pin 5 of U2 high. When loss of ac power or a thermal cutout 
occurs, ON DELAY- goes low causing pin 3 of U2 to go low. There is a 
delay; therefore, pin 5 of U3 remains high while pin 3 goes low. The one shot 
is fired and POFF goes high for about 1. 3 milliseconds. On-time of the POFF 
pulse is determined by R 11 and C4. 

4. 2. I. 9 TURN-ON SEQUENCE. Turn-on sequence waveforms are shown 
in figure 4-11. When the ac power comes on, the +35V line and the +33V 
line increase from zero to their respective values. Also, the auxiliary and 
reference voltages begin to assume their values. All regulators except +SV 
MAIN come up unless the power supply is operating in the battery mode. If 
this is the case, other regulated voltages may already be up depending on 
the charge left in the battery. 
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As soon as the voltage across Cl becomes 17. 5 Vdc, AC ON- goes low. This 
starts the ON DELAY- which lasts for about 500 milliseconds. When ON 
DELAY- goes to zero,. it resets the overload latch. Therefore, OVERLOAD
is high. Pins 10 and 9 of U4C are also high; therefore, the input to the D line 
of the flip-flop is low. The Q output of USA is preset to a high condition by the 
ON DELAY-. At this time, pins 12 and 13 of U ID are high and pin 11 is high. 
This signal is REF ENBL-. When ON DELAY- goes high, the Q output of USA 
assumes the signal on the D line when the clock changes from a high state to 
a low state. A high state now appears at pin 13 of U ID causing the signal at 
pin 11 of UlD to go low. REF ENBL- goes low to enable the reference • 

. 4.·~t. 1. 10 TURN-OFF SEQUENCE. Figure 4-12 illustrates the turn-off 
sequence waveforms. As soon as the voltage on C 1 decreases below+ 17. 5 
volts, the ac detect circuit senses ac power loss. The AC ON- signal goes 
high. The storage capacity of the capacitor on the +35V line is large; there
fore, it stays up long enough for all shut-off sequence procedures to occur 
even for heavy loads. 

The ON DELAY- goes low about 20 to 100 microseconds after AC ON- goes 
high. This initiates the POFF pulse. MRESET- goes low about 2. 4 milliseconds 
after the start of the POFF pulse. About 4. 0 milliseconds after the start of 
the POFF pulse, the +SV MAIN starts to decay. 

The turn-off sequence is also initiated for thermal cutout. Thermal cutout 
occurs when the heatsink temperature rises above an acceptable level. 

If turn-off occurs due to regulator overload, (ALL REG UP- going high) the 
above sequence is bypassed and the reference is disabled without delay. 

4. 2. 2 MEMORY, AUXILIARY, AND REFERENCE REGULATOR 

The memory, auxiliary, and reference regulator board contains the +SV 
STBY and+ 12V MEM regulators, - SV regulator, +SV REF, auxiliary regu
lators, battery charger, ALL REG UP detect circuit, memory power loss 
latch, and overvoltage protectors for all regulated voltages except +SV MAIN. 
Each of these functions is discussed in a separate paragraph which follows. 
(Refer to TI drawing number 943695.) This board also contains the ±ISV 
regulator, discussed in paragraph 4. 2. 3. 
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4.2.2.1 +5V STANDBY AND +12V MEMORY REGULATORS. The +5V 
standby (STBY) and+ 12V memory (MEM) regulators are similar. The +5V 
STBY regulator is described in detail. Only the differences between the +5V 
STBY and the +12V MEM regulator are discussed for the +12V MEM regulator. 

The +5V STBY regulator depends on ARl, which is an integrated circuit volt
age regulator. ARl supplies drive current to Ql3, which in turn supplies 
drive to Q 12. Q 12 supplies drive to Q 11 in the normal power-on mode. 
Feedback to ARl is supplied through the resistor group R23, R98 and R24. 
R98 allows voltage adjustment of the regulator output. Resistors R22, R20 
and R2 l set the regulator current limit and foldback current limit. 

In the standby mode, the +9V line goes to zero and the standby power is 
supplied from the battery. 

The + 12V MEM regulator operates in the same manner as the +5V STBY. 
The circuits are identical except for component values. 

4. 2. 2. 2 - 5V REGULATOR. The - 5V regulator uses a multivibrator, con
sisting of transistors Q20 and Q23 and components CRlO, ClO, CR13 and 
C 11, to drive transistors Q24 and Q35, which act as switches. When Q24 is 
turned on, C 15 is charged to near the battery voltage. Q24 is then switched 
off, and Q35 turns on, dumping the charge on Cl5 into Cl6, giving a nega
tive output voltage to the zener-controlled emitter follower regulator com
posed of Q45 and CR27. The - 5V output is obtained at the emitter of Q45. 

4. 2. 2. 3 +sv REFERENCE AND +sv STBY /+ 12V MEM CROWBAR 
REFERENCE POINT. The +5V REF begins with the +21. SV AUX regulator. 
Components R28 and CR8, a temperature-compensated reference diode, 
form a pre- regulator for 6. 2 volts ±5 percent. Potentiometer R29 and re
sistor R30 are connected across this pre-regulator. The wiper of R29 is 
connected to the non-inverting input of AR2. AR2 is connected as a times 
one non-inverting amplifier. The AR2 output is +SV REF and is adjusted by 
moving the wiper along R29. 

The +5V REF is used as a reference for the +21. SV AUX regulator, the +5V 
AUX regulator, and the +5V MAIN regulator. 

The +21. 5V AUX line and the BAT+ line, a dual power source, are connected 
to a pre-regulator by diodes CR15 and CR16, respectively. The pre
regulator consists of R48 and CR17. CRl? is a low-voltage avalanche diode. 
Potentiometer R63 and resistor R64 are connected across the pre- regulator. 
The R63 wiper is the output for the +5V STBY /+ 12V MEM crowbar reference 
point. This reference is designed for very low current operation for use 
during standby operation. 

The crowbar reference point provides reference for the crowbar circuit for 
the +5V STBY and+ 12V MEM regulators. 
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4. 2. 2. 4 AUXILIARY REGULATORS. Auxiliary voltages are generated in 
the power supply for operation of the supply. 

The +2 I. SV AUX regulator is similar to other regulators in the power supply 
that use a difference pair of transistors as an amplifier. A reference is first 
established by R3 and CR I. This reference voltage is approximately +4. 3 
volts and is fed to the base of Q4 through CR2. As the voltage of the +2 I. SV 
regulator comes up the +SV REF comes on. This reference is fed to the base 
of Q4 through resistor R6. This voltage back- biases CR2 and the reference 
formed by R3 and CR! is no longer necessary. 

Transistors Q4 and QS form the difference pair for the +21. SV regulator. 
The output voltage is fed back to the base of QS by resistive dividers Rl6 
and RI7. When the output voltage is at+21.5 volts, the voltage at the base 
of QS should be at +5 volts. Resistor R7 sets the current to the difference 
pair. This current is approximately 6 milliamperes. When the bases of Q4 
and QS are at the same voltage, the collector current of each transistor is 
approximately equal. If the output decreases below +21. 5 volts, the base of 
Q5 decreases below +5 volts. This decrease causes an increase of Q4 col
lector current and a decrease of Q5 collector current. Therefore, more 
drive current is available to Q2. Thus, more drive is available to pass 
transistor Q3; therefore, Q3 conduction increases and the output voltage in
creases until the base of Q5 returns to +5 volts. When the output increases, 
the opposite effect occurs; i.e., Q4 current decreases, QS current increases, 
and less drive is available to Q3 to reduce Q3 conduction. Thus, the output 
voltage decreases until the base of Q5 returns to +5 volts. 

The +SV AUX regulator input is +21. 5 volts. This regulator uses the +5 REF 
as a reference. The +5V AUX regulator uses a technique similar to the dif
ference pair method. Diode CR12 acts as the other transistor of the pair. 
Resistor RS I sets the current to QI 9 and CR12 to 6 milliamperes. When the 
output is low, QI 9 conduction increases and CR12 conduction decreases. 
This condition supplies more drive to the two parallel pass transistors, QI 7 
and Q I8. The conduction of QI 7 and Q I8 increases so the output voltage 
rises to the desired level. If the output voltage rises too high, CR12 conduc
tion increases and Q I9 conducts less; therefore, the pass transistors conduct 
less and the output voltage decreases to +5 volts. 

The two pass transistors of the +5V AUX regulator are designed to share 
current by use of effective emitter resistors R35, R36, R37 and R38. These 
emitter resistors also protect the pass transistors in case the output is 
shorted. 

4. 2. 2. 5 BATTERY CHARGER. The battery charger operation begins with 
a bias voltage being developed at the cathode of CR3. This reference is 
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fed through Rl2 to the base of Q9. R26, R92 and R27 form a voltage divider 
between the output from pass transistor Q7 and ground. The base of QlO is 
connected to this divider. Potentiometer R92 allows adjustment of the volt
age applied to the base of QlO. This voltage may be varied to be from 22 to 
37 percent of the output voltage. Transistors Q9 and Q 10 form a difference 
pair with available current set by the reference and Rl 9. Current from Q9 
drives Q8 and thus, Q7, the pass transistor. The output current passes 
through CR9. Diode CR9 prevents battery current from returning into the 
charger during standby operation. Current limiting is provided by Q6 and 
parallel resistors R8 and R9. A low battery is normally charged with the 
regulator in current limit (O. 6 ampere) until the battery reaches the regu
lator output voltage. After this, the output voltage is constant and the cur
rent decays approximately exponentially to a very small value. This decay 
is due to the internal characteristics of the battery. 

4. 2. 2. 6 ALL REGULATORS UP DETECT. The all regulators up detect 
circuit senses the output voltages from the regulators (with the exception of 
the internal ±15V regulator). The output of this detect circuit is called ALL 
REG UP-. As implied by the output signature, the output level is low when 
all regulators are up. If one or more regulators go low after all have been 
up, the ALL REG UP- line goes high as noted in table 4-2. When the ALL 
REG UP- goes high, the +5V MAIN is shut down immediately. 

There is a voltage divider between the +21. 5V line and the +5V REF line con
sisting of R57 and R58. This divider sets the base voltage for Q26. There 
is also a divider between the +5V REF and ground. This divider consists of 
R59 and R60 which set the base voltage for Q2 7. 

Assuming that all regulators are up, transistors Q26 and Q27 are biased on 
by the voltage dividers composed of R57, R58, R59 and R60. The emitters 
of Q26 and Q27 are a diode drop above their respective bases. Since the 
output voltages are up, diodes CR14, CR20 and CR21 are back- biased. As 
a result of Q2 7 being on, Q36 is turned on. The collector of Q36 (ALL REG 
UP-) is pulled to ground. When Q2 7 is turned off, the ALL REG UP- signal 
goes high. Transistor Q2 7 is turned off when the available current at the 
emitter is cut off. For example, the base of Q28 normally sits at +0. 2 volt. 
When the - 5V line goes to -4. 2 volts, the base of Q28 rises to O. 6 volt. 
Thus, Q28 is turned on to divert current that is normally available to Q27. 
Hence, Q2 7 is cut off. If the + 5V SENSE line drops to +4. 7 volts, CR2 l is 
forward biased to divert current from Q27. Likewise, if +5V STBY drops 
to +4. 7 volts, CR20 is forward biased to divert current from Q27. When the 
+ 12V MEM line drops to 11. 5 V, CR14 is forward biased to turn off Q26 and 
Q27. Therefore, any or all of these regulated voltages are capable of 
tripping the all regulators up detect circuit. 

4. 2. 2. 7 MEMORY POWER LOSS LATCH. The memory power loss latch 
consists of a detector, bistable latch, indicator drive, and reset circuit. 
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The memory power loss detector performs two functions: to detect memory 
power loss and to detect low battery voltage during ac power up conditions. 
The detector consists of difference pair Q2 l and Q22. The base of Q2 l is 
connected to the +5V STBY through R46. The base of Q22 is connected to a 
resistor divider from the positive battery line to ground. The divider con
sists of R65 and R66. Transistor Q22 conducts when the base of Q22 is equal 
to or less than the base of Q2 l. This condition enables the detect circuit to 
trigger the latch for battery voltages of +20. 1 volts. 

I When Q22 starts to conduct, the voltage across R50 rises until Q32 is turned 
on. This condition sets the latch consisting of Q33 and Q34. Transistors 
Q33 and Q34 are connected to function as a silicon controlled rectifier (SCR). 

When Q32 is turned on, Q32 collector pulls the base of Q34 to ground. Thus, 
Q34 and Q33 cease to conduct and are turned off. When the battery voltage 
comes back up, Q22 is turned off. Likewise, Q32 is turned off. Transistors 
Q33 and Q34 remain cut off; therefore, Q40 is biased off allowing the collec
tor to rise until Q41 is turned on. Thus, the Q41 collector is pulled to 
ground to drive a light- emitting diode on the computer front panel. With the 
light- emitting diode (LED) turned on, the user of the computer knows that the 
battery has fallen below the value necessary to maintain voltages for the 
memory. 

A RESET switch is located on the computer. When this switch is pressed, 
the RESETSW- goes to ground and Q42 is turned on to pull the Q34 collector 
down to +2 volts. Current for Q42 is supplied through R76 to turn on Q33. 
When Q33 is turned on its collector current flows into the base of Q34 and 
resistor R 77, turning on Q34. The SCR connected transistors are therefore 
turned on. Transistor Q40 conducts and pulls the base of Q41 to ground to 
turn off Q4 l causing the LED on the computer front panel to turn off. 

During ac on operation, the battery capacity is tested by loading the battery 
with a one-ampere load. If the battery voltage falls below +20. 1 volts, the 
power loss latch is set. A switch on the rear of the power supply chassis 
provides this load. 

4. 2. 2. 8 BATTERY SAVE CIRCUIT. The Battery Save Circuit turns off 
the battery by means of a transistor switch (Q43) whenever battery voltage is 
is less than approximately 21. 5V. The MEMORY PROTECT LOSS (MP LOSS) 
latch is set simultaneously, giving the operator an indication that the battery 
has been turned off and memory is lost. When AC power is restored the 
battery save latch is reset. 
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A voltage comparator (021 and 022) compares battery voltage and approxi
mately 21. 5V. The circuit uses +5 STBY voltage for reference. When the 
battery voltage is below 21. 5V, Q32 sets both the MP LOSS latch (033 and 
034) and the battery save latch (038 and 039). These latches are supplied 
directly from the battery, thus maintaining their state during battery save 
operation. The battery save latch operates a transistor switch (045 and 043) 
to turn off the battery from the regulator circuitry. When AC power is reap
plied, +5 REF resets the battery save latch, turning the battery on. The MP 
LOSS latch remains latched until reset from the front panel. 

4. 2. 2. 9 OVERVOLTAGE PROTECTION. Overvoltage protection for the I 
memory, auxiliary, and reference regulator uses a crowbar type circuit to 
pull the regulator voltages down. One crowbar is provided for the -5V regu
lator. Another is provided for the +5V STBY and + 12V regulators. If either 
of these voltages is too high, then the crowbar reacts on both voltages. 

The - 5V crowbar uses CR32 and R87 to sense overvoltage. When the -5V 
swings more negative, CR32 zener action occurs. At approximately - 5. 6 
volts output, the voltage across R87 is approximately O. 6 volt turning on 
Q44. The voltage across R89 rises and turns on the SCR, CR33, pulling the 
- 5V output down to the SCR on voltage. Power must be turned off and then on 
to turn· off the SCR. 

The crowbar for the +5 STBY and + 12 MEM regulator is provided by a single 
SCR which can be triggered by either of two trigger circuits. Each trigger 
circuit (one for +5 STBY and one for +12 MEM) consists of a reference 
zener diode(s) and a trigger transistor. When the supply voltage exceeds 
the reference voltage +. 6 V, the SCR turns on, forcing the output to zero. 
Power must be turned off and then on to turn the SCR off again. 

4. 2. 3 ±15 VOLT REGULATOR 

The ± 15 volt regulator circuit, located on the Memory, Auxiliary and Ref
erence Regulator Board, contains the input rectifiers, filters and regulator 
circuits required to produce +15 Vdc and -15 Vdc outputs. Three-terminal I 
regulator AR4 generates the + 15 volt output, while three-terminal regulator 
AR5 produces the - 15 volt output. Each regulator is both thermally and 
short-circuit protected. Components 046, CR38, CR39 and R95 reduce the 
input voltage to AR4 to prevent the input voltage from exceeding the voltage 
breakdown limits of AR4. Cornponents 047, CR40, CR41 and R94 reduce the 
input voltage to AR5. 

4. 2. 4 RECTIFIER, FILTER, AND OUTPUT 

The rectifier, filter, and output board contains rectifiers and filters for the 
basic unregulated power supply voltages. This board has connections for the 
transformer secondary windings plus connections for the battery. (Circuitry 
is illustrated in TI drawing 943684). This board contains interconnections 
between two other power supply cards. One of its main functions is to act as 
a plug for the power supply. This printed circuit card, rnounted in the power 
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supply chassis, plugs into the computer backplane. All regulator outputs and 
control signals are delivered to the computer through this card. The output 
capacitor as well as the crowbar system for the +5V MAIN is contained on 
this card. 

4. 3 LOGIC CONTROL SIGNALS 

The logic control signals used in the power supply are swnmarized in this 
paragraph. 

AC ON-

ALL REG UP-

MP LOSS-

MRESET-

ON DELAY-

OVERLOAD-

POFF 

REF ENBL-

RESETSW-

Change 1 

This signal is low when ac input power is applied to 
the power supply. It is used for detection of power 
failure and starting the ON DELAY logic circuit. 

This signal goes low after the +5 MAIN voltage is up 
and all other regulated voltages are up. It goes high 
if a regulator voltage falls below a predetermined 
level. The All Regulators Up Detect circuit senses 
the output voltages from the regulators, except the 
± 15V regulator. 

This control signal is pulled to ground when the 
battery voltage falls below the value necessary to 
guarantee maintenance of standby power. 

This signal, the master reset signal, remains at 
logic zero until all voltages stabilize. It becomes 
logic one when they have stabilized, and is at logic 
one under normal operating conditions. 

This signal prevents the +5V MAIN voltage from 
coming up during the turn-on sequence. It goes 
low if ac power is lost or a thermal cutout occurs. 
It resets the overload latch when it goes to zero. 

This signal indicates the condition of the overload 
latch. 

This pulse is generated when ac power is lost. The 
pulse typically occurs 16 to 18 milliseconds after 
power loss. It is initiated by MRESET DRIVE. 

When this signal, the reference enable signal, goes 
high, it shuts down the + 5V MAIN voltage. 

This signal goes low when the RESET switch is 
pressed and extinguishes the PLOSS indicator. 
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UPDELAY-

Change 1 

This signal goes high 8 to 18 milliseconds after ALL 
REG UP- goes low. After this occurs, the over
load latch will be tripped when a regulated voltage 
falls below a predetermined level. 
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5. 1 INTRODUCTION 

SECTION V 

MAINTENANCE 

This section contains preventive maintenance procedures and instructions for 
checkout, inspection, test, and repair of the power supply. These instruc
tions include test routines that isolate malfunctions to the circuit level. 
Drawings in Section VI of this manual aid in locating parts that have failed 
within the power supply. If unable to locate the source of trouble in the 
power supply, remove the power supply from the computer as specified in 
Section II of this manual, and return it to the factory for servicing by factory
trained technicians. 

5. 2 PREVENTIVE MAINTENANCE 

A conscientiously applied program of preventive maintenance will help ex
tend equipment lifetime and achieve maximum equipment performance. Pre
ventive maintenance for the power supply includes periodic cleaning of the air 
filter at the rear of the power supply and regular performance of a battery 
test to ensure that the battery option is operating properly. The following 
paragraphs describe these procedures. 

5. 2. 1 CLEAN AIR FILTER 

The power supply fan supplies cooling air not only to the power supply, but 
to the entire computer chassis. A filter at the rear of the power supply re
moves particles from the air before the air circulates throughout the com
puter. If the filter element becomes blocked with dust and lint, the volume 
of air moved through the computer is greatly reduced. This reduction in air 
flow can cause damage to the power supply or computer components due to 
overheating. Therefore, regular cleaning of the filter element is essential 
to proper computer operation. Frequency of cleaning is determined by in
dividual site conditions. 

5. 2. 1. 1 POWER ON. If the power supply is operating, clean the air filter 
using a vacuum cleaner to remove most of the dust and lint from the filter. 

5. 2. 1. 2 POWER OFF. If the unit can be powered down, a more thorough 
cleaning of the filter is possible. Perform the following procedure to clean 
the filter. 
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...... , 
Do not remove filter element while fan blade is ro
tating. Failure to observe this warning could result 
in personal injury or damage to the fan assembly. 

1. Set the Power switch on the power supply to OFF and wait for the 
fan blades to stop rotating. 

2. Remove filter element from power supply assembly. 

3. Clean filter element in tap water and dry thoroughly. 

4. Replace filter element in power supply. 

5. Return Power switch to the ON position. 

5.2.2 BATTERY CHECK 

If the computer is equipped with the optional battery pack, this battery should 
be checked regularly to ensure that memory will not be lost in the event of a 
primary power failure. Two separate tests check the operation and condition 
of the battery. The internal check detects a low battery voltage condition. 
The external check determines the exact level of battery voltage as a mea
sure of the battery condition. If the battery has been recently discharged by 
a long-term power failure, charge the battery for a minimum of 12 hours be
fore performing either battery check. 

5. 2. 2. I INTERNAL BATTERY CHECK. The power supply contains a cir
cuit for detecting low battery voltage while ac power is on. Perform the fol
lowing steps to exercise this test option: 

Do not perform this check if memory contents are 
valuable. Memory will be lost if battery fails this 
test. 

1. Ensure that the Power and BATTERY switches are in the ON posi
tion. 

2. Press and hold the BATTERY TEST pushbutton for one minute, and 
then release the pushbutton. 

3. If the POWER LOSS indicator on the control console lights, the bat
tery is not capable of maintaining memory during a power loss situ
ation. Ensure that the battery has not recently been discharged, 
and then perform the battery charger check procedure in this sec
tion of the manual. 
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4. If POWER LOSS indicator on the control console does not light, the 
battery has sufficient power to maintain memory during a power 
loss situation. 

5. 2. 2. 2 EXTERNAL BATTERY CHECK. Use a digital voltmeter to mea
sure the voltage as indicated. Perform the following steps to determine the 
condition of the battery. 

1. Ensure that the Power and BATTERY switches are in the ON posi

tion. 

2. Connect voltmeter probes through the rear of plug Pl (from the bat
tery pack) to contacts 3 and 5. The voltage level should be 2 7. 4 
± O. 6 volts. An excessive reading indicates overcharging; a low 
reading indicates that the battery is being charged, that it has a bad 
cell, or that the charger will not charge it to full capacity. 

3. If the voltage reading deviates from the specified value, ensure that 
the battery has not recently been discharged, and then perform the 
battery charger check procedure in this section of the manual. If 
the voltage reading is as specified, proceed to step 4. 

4. Two options are provided to test the battery under load: one with 
the BATTERY switch in the ON position, the other with the BAT
TERY switch in the OFF position. Figure 5-1 illustrates the deci
sion path and requirements for each option. Note that if the BAT
TERY switch is ON, memory is lost if the battery fails the test; if 
the BATTERY switch is OFF, memory is lost if primary power 
fails during the test. Select the position of the BATTERY switch 
that meets the requirements of the situation. 

5. Connect voltmeter probes to the two terminals of one of the batteries 
in the pack. 

6. Press and hold the BATTERY TEST switch for one minute. 

7. The voltage reading of the battery should be 13. 7 ± 0. 3 volts. 

8. Repeat steps 5 through 7 for the other battery in the pack. 

Battery life is limited. After three years a battery retains only 70 percent 
of its rated capacity, and only 40 percent after five years. Replace batteries 
as required to maintain the desired level of memory protection. 

5. 2. 2. 3 BATTERY CHARGER CHECK. If the battery checks indicate that 
the battery is weak, perform the following check of the battery charging cir-. 
cuit before deciding to replace the battery. 

1. Ensure that the Power and BATTERY switches are in the ON posi
tion. 

2. Remove Pl from connector Jl at the rear of the power supply. 
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3. Use a digital voltmeter to measure the voltage across pins 3 and 5 
of connector J 1. The voltage should be 2 7. 4 ± 0. 6 volts. 

4. If the voltage reading deviates from the specified range, perform 
fault isolation procedures in this section to locate the problem area. 

5. If the voltage reading is within tolerance and previous battery checks 
were out of tolerance, replace battery. 

6. Reconnect plug Pl to connector Jl at rear of power supply. 

5. 3 TEST EQUIPMENT 

A list of recommended test equipment is provided in table 5- 1. Applicable 
Texas Instruments electrical and mechanical drawings are in Section VI of 
this manual. 

Table 5-1. Test Equipment for Power Supply Maintenance 

Item Specification 

Oscilloscope Tektronix, Type 551 or Equivalent 
Dual Trace Preamplifier Tektronix, Type lAl or Equivalent 
Xl Probe Tektronix, Type P6011 or Equivalent 
XlO Probe (2) Tektronix, Type P6012 or Equivalent 
Digital Voltmeter Hewlett/Packard 3440A or Equivalent 
Volt-Ohm Meter: Triplett Model 630-NA or Equivalent 
Extender Card Texas Instruments Part No. 226853-0001 

5.4 TROUBLE ANALYSIS 

This section contains information for locating trouble in the power supply. 
Circuit diagrams are included in Section VI as an aid for locating parts that 
have failed. 

Before the trouble analysis procedures are implemented, be certain to re
view the caution notes listed below. 

[~~] 
• The power supply should be removed from the 

computer mainframe for all trouble analysis. 
Performing trouble analysis while the power 
supply is connected to the computer can cause 
damage to other system components. If power 
supply trouble analysis is to be performed in 
the computer mainframe, remove all computer 
PC cards to prevent possible damage to the 
cards. 
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Change 1 

NOTE 

To allow the power supply to come up when the 
+5V MAIN board is removed from the CPU chassis, 
jumpers must be installed as follows: 

1. Across R32 

2. Across R33 

3. From negative end of C 11 (local common 
ground) to R32 (ground). 

• The ac power is exposed when the power sup
ply cover is removed. Turn the ac power 
OFF at the source before removing the power 
supply cover. Disconnect the fan, located on 
this cover, from the ac terminals. Do not 
operate the power supply at rated load when 
the power supply cover is removed because 
of the lack of sufficient cooling air. 

• Regulator cards are keyed to prevent incor
rect insertion. Do not insert or remove 
printed circuit cards until power to the power 
supply is turned off. Before proceeding, 
visually inspect the power supply. Check 
that both cards fit properly. 

• When using the extender card, be sure that 
the cards are installed properly. Confirm 
that the two cards are in the proper locations. 
(The +5V main card goes into the top printed 
circuit card slot and component sides of both 
regulator boards face the transformer.) 

• Insulate all clip leads and test pro bes to pre
vent ace idental shorting of components. 

• The power supply output plug (rectifier, 
filter, and output board) contains ±35 Vac. 
Pins 21 and 22 contain +35 Vac and pins 19 
and 20 contain -35 Vac. These points are ex
posed on the computer backplane and on the 
rectifier, filter, and output board when the 
supply is unplugged. Serious shock may re
sult from contact with either of these points. 
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The first step during power supply trouble analysis is to determine the gen
eral type or location of the failure (see table 5-2). The next step is to de
termine which card or assembly has failed and then locate the failed circuit 
or component. (See table 5- 3~) 

Table 5-2. Failure Types 

Symptom Fault(s) 
Trouble Lo ca ti on 

(Reference: Table 5-3) 

Power supply blows a. Rectifier shorted Steps 1 through 9 
secondary or primary b. SCR shorted 
fuses c. Filter capacitor 

shorted 
d. +5V MAIN crowbar 

failure 
e. + 5 MAIN regulator 

failure 
£. Logic network failure 

Power supply blows a. Fan shorted Steps 10 and 12 
primary fuses b. Transformer shorted 

Power supply does not 
sequence on 

1. +5V MAIN does not a. Line voltage low Steps 13 through 19 
come up at all b. +35V low or missing 

c. Auxiliary or refer-
ence voltage missing 

d. AC DETECT failure 
e. ON DELAY failure 
£. 60 kHz clock failure 
g. Reference enable 

failure 
h. Logic network failure 

2. +5V MAIN comes up a. +5V MAIN overloaded Steps 20 through 26 
part way and is shut b. Over cur rent limit 
down failure 

c. +5V MAIN failure 
d. Logic network failure 

3. +5V MAIN comes up a. Overload on any Steps 2 7 through 3 3 
all the way and is reguiator 
shut down b. Standby crowbar fired 

c. Over load on - 5V 
d. Logic network failure 

I 
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Table 5- 2. Failure Types (Continued) 

Symptom 

4. +5V comes up and 
stays but MRESET-
not generated 

Power supply does not 
sequence off 

Power supply sequences 
off with ac power on 

Power supply overvolt
age protection failure 

+5V MAIN has ex
cessive ripple 

+5V MAIN does not 
regulate 

Regulator output will 
not adjust 

Battery charger over
or undervoltage 

Battery fuse blows 

Fault( s) 

a. MRESET circuit 
failure 

b. Logic network failure 

a. Overload latch set 
b. ALL REG UP failure 
c. MRESET- failure 
d. REF ENBL- failure 
e. POFF failure 
f. Logic network failure 

a. Low line voltage 
b. Thermal cutout 
c. Logic network failure 

a. SCR failure 
b. SCR drive failure 

a. Output capacitor 
loose or failure 

b. Inductor failure 
c. Commutating diode 

failure 
d. Logic network failure 

a. Regulator failure 
b. Output capacitor 

loose or failure 
c. Commutating diode 

failure 
d. Inductor failure 
e. +5V reference failure 
f. Logic network failure 

a. Regulator card fail-
ure 

b. Reference failure 

a. Regulator failure 
b. Sense diode failure 

a. Battery circuit 
shorted 

b. Battery charger 
failure 

5-8 

Trouble Location 
(Reference: Table 5-3) 

Steps 34 through 36 

Steps 3 7 through 42 

Steps 43 and 44 

Step 45 

Steps 46 through 48 

Steps 49 through 52 

Steps 53 and 54 

Steps 55 and 56 

Steps 5 7 and 58 
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Table 5- 3. Failure Location 

Step Procedure 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Change I 

With power supply turned OFF and unplugged, remove the 
+5V main regulator and control (+5V MAIN) board and the 
memory, auxiliary, and reference regulator (MARR) board. 

Check rectifier, filter, and output (RFO) board for shorted 
rectifiers, CR! and CR2. Confirm that SCRl or C3 are not 
shorted. Replace any shorted components. 

Check +3 5V line on each regulator board for shorts. 

Check +5V MAIN board to see if Ql3 is shorted or if CR12 is 
shorted or l~aky. Replace if necessary. 

Check to see if CS on RFO board is loose or open. Recon
nect it if necessary. 

Check Ql4 and Ql6 on the +5V MAIN board for shorts. Re
place if necessary. 

Connect clip lead across C6 on +5V MAIN board. This dis
ables +5REF RAMP. Plug MARR board into the power sup
ply and an extender into +5V main slot. Plug +5V MAIN 
board into extender. 

Connect power cord to proper ac outlet and turn power sup
ply ON. Using an ac coupled oscilloscope to monitor outputs 
for oscillations, check the +5V MAIN board for +21. 5V AUX, 
+5V AUX, -4. 3V, and +5 REF. These voltages are to be 
measured with respect to the logic common (LC) with a digital 
voltmeter and are located at following points on +5V MAIN 
board: 

+21. 5V AUX Pins 45 and 46 
+sv AUX Pins 43 and 44 
+5V REF Pins 47 and 48 
-4. 3V Anode of CRIS 
LC Pins 49, 50, 51, and 52 

Turn power OFF; remove +5V MAIN board. Remove clip 
lead across C6. Lift emitter side of R57 and R58. Connect 
clip lead between logic common and collector of Q7 (can is in 
electrical contact with collector). Reinsert +SV MAIN board 
and turn ON power supply. Signal at base of Q 15 and Q20 is 
a square wave with an amplitude of approximately 4. 7V and 
period between 30 and 35 microseconds. Turn power OFF. 
Remove +5V MAIN board and reinstall R57 and R58. Re
move clip lead between logic common and collector of Q7. 

I 
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I 

Table 5-3. Failure Location (Continued) 

Step Procedure 

9 
(cont) 

10 

11 

If clip lead is not rem.oved, +5V main regulator will have 
only the overcurrent limit as an overload protector during 
normal operation. 

Turn OFF power supply and remove supply from computer. 
Disconnect power supply from ac source. Remove cover 
and disconnect fan. Reconnect power supply and turn power 
supply ON. If fuses do not blow, fan is shorted. Check fan 
wires. Replace fuses or fan if necessary. 

Step 11 deleted. 

12 With power supply turned off and disconnected from ac 
source, unplug P2 and P3 from RFO board. Remove two 
secondary fuses, AlF 1 and AlF2, from the power supply 
chassis. P3 should then be taped to prevent shorting. Con
nect power supply to ac source and turn ac power ON. If 
primary fuses are blown, transformer is shorted. Replace 
fuses or transformer if necessary. 

13 If +5V MAIN fails to come up when power supply, ac power, 
is turned ON or ac power is restored, check ac voltage. If 
ac voltage is lower than 103 Vac, memory may still be re
tained provided power supply is in standby mode (battery 
connected and switch ON). When ac voltage is corrected, 
power supply should sequence on. 

14 Turn OFF power supply, ac power, and battery switch. Re
move power supply from computer and disconnect from ac 
power source. Remove +5V MAIN board and place board on 
an extender. Place extender and card into + 5V main slot. 
Reconnect power supply to ac source. Turn ON ac power 
and battery switch. Check +35V line (pin 79 or 80) on the 
+5V MAIN board. Line should be above +30 V. 

15 Check voltages specified in step 8 of this procedure. 

16 Confirm that ac detect circuit is working. Pin 55 or 56 
(AC ON-) should go to logic zero and stay there as long as 
ac power is up. 
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Table 5- 3. Failure Location (Continued) 

Step Procedure 

1 7 Confirm that ON DELAY - stays at a logic zero for 500 
milliseconds ±50 milliseconds after AC ON- goes low. 
ON DELAY- should then go to a logic one and stay there 
until ac power is turned OFF or lost. This signal may be 
measured at test point J 1 on the +5V MAIN board. 

18 Check USA pin 3 on the +5V MAIN board and confirm that the 
60 kHz clock is there (reference 16. 7 microseconds nomi
nal period). 

19 Check Q5 base on +5V MAIN board. Base should be approxi
mately +0. 6 V until ON DELAY- _goes to a lQgic one. Then 
the base of QS should go to less than +0. 4 V, after ON 
DELAY- goes low. 

20 If the +5V MAIN comes up part way and is shut down, it 
would appear that +5V main output is overloaded or +5V main 
regulator is faulty. Check the computer backplane and com
puter cards for shorts on the +5V main line. Next, check the 
+5V main output and output capacitor (C5 on RFO board) with 
power OFF for a short. Turn on the ac power and check 
voltages specified in step 8. Repair shorts or replace output 
capacitor if nee es sary. 

21 Check the output of AR2 and AR3 (pin 6 of each) on the +5V 
MAIN board. Observe that neither output exceeds the refer
ence ramped signal on the emitter of Q6 by more than a 
diode drop ( ..... 0. 6 V) when the + 5 REF RAMP signal is ramp
ing up. 

22 Check to see if there is a 32-millivolt peak-to-peak trian
gular waveform on ARl pin 2 of the +5V MAIN board. The 
signal should have a period of about 16. 7 microseconds (ig
nore the fine spikes). 

23 Check the output at ARl pin 7 on the +5V MAIN board. The 
output should switch from a logic zero to a logic one at a 
frequency of 60 kHz while the +5 REF RAMP is ramping up. 
The duty cycle should be greater than zero. 

24 Check U6C pin 9 and U6D pin 13 on the +5V MAIN board. 
There should be a 30 kHz square wave on each of these 
while the +5 REF RAMP is ramping up. These two signals 
should also be 180 degrees out of phase. 
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Table 5- 3. Failure Location (Continued) 

Step Procedure 

The points in Step 25 are at +35 V. Isola
tion is essential; otherwise, equipment may 
be damaged. 

25 Isolate the oscilloscope from line ground. Connect probe 
and ground lead across R37, then R38. The signal across 
both resistors should have a O. 6 V amplitude and frequency 
of 30 kHz while the +5 REF RAMP is ramping up. The duty 
cycle should be greater than zero, but less than fifty per
cent. 

26 Check pass transistors Q 14, Q 16, Q 17 and Q 18 for open or 
shorted circuits. Replace faulty transistors. 

27 If the +5V MAIN comes all the way up and then is shut off 
after approximately 8 to 18 milliseconds, an overload con
dition is indicated. On the computer backplane, check the 
+ 12V and +5V STBY outputs. These voltages are measured 
with respect to logic common (LC) and can be located as 
follows: 

28 

+12V 
+5V STBY 
LC 

Pins 3, 4, 5, and 6 
Pins 7, 8, 9, and 10 
Pins 1 and 2 

If the preceding voltages are all low (-+I. 5 V), the standby 
crowbar has been fired. The BATTERY switch must be 
turned OFF to delatch the crowbar. The power supply 
should now sequence on when the power supply, ac power, 
and BATTERY switch are turned on, respectively. 

If any of the preceding voltages were low but not crowbarred, 
the input power should be turned OFF and the power supply 
should be disconnected from the ac power source. Turn the 
BATTERY switch OFF and remove the power supply from 
the computer backplane. Check the backpanel for a short 
on the regulator outputs. Place the MARR board on an ex
tender and plug the extender into the power supply.· Check 
the standby regulator outputs for shorts. Repair shorts if 
necessary. 
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Table 5- 3. Failure Location (Continued) 

Step Procedure 

29 Check the following voltages on the MARR board after ac 
power is turned ON. These voltages should be measured 
with respect to logic common. 

+21. 5V AUX Pins 45 and 46 
+5V AUX Pins 43 and 44 
BAT+ Pines 67 and 68 
-4. 3V Anode of CR27 
+35V Pins 77 and 78 
+9V Pins 65 and 66 ·" 

30 Check the pass transistors of the bad regulator or regula
tors to see if the transistors are open or shorted. Replace 
transistors if necessary. 

31 Check the - 5V output for an over load (pins 71 and 72). 

32 Check pins 61 and 62 of the MARR for - 9V. The voltage 
should exceed - 8. 0 V. 

33 Check transistor Q45. Replace it if it is open or shorted. 

34 If the +5V MAIN comes up and stays up but the MRESET
signal is not generated, check the output of AR4 pin 6. The 
output should be 5 volts or lower after the ALL REG UP
line goes low (pin 53 or 54). 

3 5 Check Q 19 for shorts. 

36 Check QlO for shorts. 

3 7 The power supply does not sequence off properly when: 

a. The MRESET- .signal is not generated. 

b. The POFF signal is not generated. 

c. REF ENABLE is not disabled, or is disabled before the 
POFF pulse or MRESET- is generated. 

38 If the +5V MAIN shuts down the same time as the turn-off 
sequence is initiated, the power supply has or has had an 
overload condition. The overload latch is set and can be 
reset only by turning ac power off and back on again. 

39 Check the ALL REG UP- line (pins 53 and 54) on the +5V 
board. This line should go to a logic zero when all the reg
ulators are up and go to a one when the +5V MAIN or one of 
the other voltages go below a predetermined level. (See table 
4-2.) 
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Table 5-3. Failure Location (Continued) 

Step Procedure 

40 When ac power is lost, the output at U7C pin 6 on the +5V 
MAIN card should go to a logic zero. The collector of Q 10 
should rise to the +35V line. The output of AR4 (pin 7) 
should go high. MRESET- should go to a logic zero. 

41 The REF ENBL- signal (base of Q5 on the +5V MAIN board) 
should go to +0. 6 V when MRESET- goes low. 

42 If the POFF pulse is not generated, check U3 on the +5V 
MAIN board. Pin 5 should remain at a logic one until after 
pins 3 and 4 go to a logic zero. Pin 6 should remain a zero 
until pins 3 and 4 go to zero. Pin 6 should then go to a one 
for approximately I. 2 milliseconds. 

43 If the power supply sequences off with ac power ON, check 
for low line voltage. The line voltage should be above 10 3 
Vac, 47 to 63 Hz. 

44 If the line voltage is 103 Vac or greater, a thermal cutout 
may have occurred. Wait until the heatsink has had suffi
cient time to cool. Check the ambient temperature to see 
that specifications have not been exceeded. 

45 Isolate the overvoltage. Check the respective SCR and drive 
circuit for failures. Check the following components for 
improper operation and replace if needed: 

Component and Location 

Voltage RFO +5 MAIN MARR 

+5 MAIN SCRl Ql3,Q21, CR12 ---
+5 STBY - - Q30, Q3 l, Q37, Q39, CR30 
+12V MEM - - Q29, Q30, Q37, Q39, CR30 
-5V - - Q44, CR32, CR33 

If trouble is not located by resistive measurements, remove 
power supply from computer and turn the supply on. Use an 
external supply cur rent limited to 100 milliamperes or less. 
Set the voltage of this supply to the test voltage. Observing 
the correct polarity on the supply, temporarily connect the 
supply to the output voltage under test. Slowly increase the 
external supply voltage until the power supply crowbars this 
output or the maximum overvoltage sensor level is exceeded. 
(See table 4- I. ) 
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Table 5-3. Failure Location (Continued) 

Step Procedure 

46 Check output capacitor CS on the RFO board. If capacitor is 
loose or faulty, the + 5V ripple limits may be exceeded. Re
place capacitor if necessary. 

47 Check inductors Ll and L2 on the +5V board. If one or both 
of these are cracked, have shorted windings, or have an open 
circuit, the +5V MAIN will have excessive ripple. Replace 
inductors if necessary. 

48 Check commutating diodes CR8 and CRl 1 on the +5V MAIN 
board for proper operation. 

49 Check voltages as specified in Step 8. 

50 Check the triangular synchronizing signal as specified in 
Step 22. 

51 Check AR3 and AR2 outputs on +5V MAIN board. Observe 
that neither is more than a diode drop above the +5V REF; 
i.e., less than +5. 6 V each. 

52 Check the output capacitor as specified in Step 46. Check 
inductors as specified in Step 47. Check commutating diodes 
as specified in Step 48. 

53 If a regulator output is the incorrect value, a problem 
probably exists in the reference. All voltage references 
are developed on the MARR board. See the chart below for 
the output voltage. and adjustment. 

Voltage 

+sv MAIN (dependent on +sv REF) 
-5V 
+sv STBY 
+12V MEM 
BAT. CHARGER 

Adjustment 
Potentiometer 

R29 

R98 
R99 
R92 

54 If the reference is adjusted properly and the output is the 
wrong value, the trouble lies in the respective regulator. A 
check should be made of the respective drive and pass tran
s is tors for the failed regulator. 
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Table 5-3. Failure Location (Continued) 

Step Procedure 

5 5 The battery charger output should be as listed in table 4- 3. 
The output is adjusted by potentiometer R 92 on the MARR 
board. The voltage should be carefully set to prevent bat
tery damage. 

56 If the battery charger fails to regulate, check diode CR3 on 
the MARR board. The voltage across this diode should be 
about 6. 2 V. If this diode fails to isolate the problem, 
check the pass and drive transistors. 

57 With ac power OFF, battery removed, and battery switch 
ON, check for a short between pin I of F3 on the power sup
ply chassis and pin 5 of JI on the chassis. If a short does 
exist, turn BATTERY switch OFF and repeat the preceding 
measurement to isolate the problem to either the battery 
charger output or the battery test switch and load resistor. 
Replace faulty components. 

58 Check the battery for a failure (faulty cell or cells) while the 
battery switch is OFF. Check by measuring the voltage 
across each battery while the load switch is depressed for 
one minute. The voltage in either case should be greater 
than+ I 1. 5 V. Disconnect the battery and measure charger 
output on battery connector JI pins 3(+) and 5(-) with ac 
power ON and BATTERY switch ON. The voltage should 
read 27. 4 ± O. 6. Depress the BATTERY TEST switch. The 
voltage should decrease to approximately I5 V. If the volt
age does not decrease as specified, check the 25-ohm resis
tor RI on the chassis. If RI is not faulty, then the battery 
charger cur rent limit has failed. 

5. 5 SIGNAL WAVEFORMS 

The following waveforms illustrate critical points in the +5V MAIN switching 
regulator. These waveforms are shown with reference to the 60 kHz clock. 
All reference designations refer to the +5V MAIN regulator and control board 
unless specified otherwise. 

Waveforms were measured with a Type 551 Tektronix Oscilloscope and a 
Type IA I Tektronix Plug-in Preamplifier. A similar configuration is rec
ommended when attempting to duplicate these waveforms. 

A list of pertinent information appears adjacent to each waveform. This in
formation includes signal waveform nomenclature and/ or location and cor
rect oscilloscope control settings. 
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NOTE 

Special test methods must be implemented when 
measuring output ripple. A normal ground lead 
on an oscilloscope probe will pick up stray noise 
that will appear to exceed the ripple spec ifica
tions. Accurate measurements are made by use 
of an oscilloscope probe tip containing a ground
ing pin or with a length of coax modified for use 
as a pro be. 

a. Waveform 1 (figure 5-2) 

Upper Trace: USB, pin 11. Vertical sensitivity is 5 volts /cm. 

Lower Trace: Cathode of CR8. Vertical sensitivity is 
10 volts I cm. 

Horizontal Sweep: 10 microseconds/ cm 

Trigger: Upper+ 

Test Conditions: No load on 5 volts/ main 

Reference Drawing: 943691 

-OVdc 

-OVdc 

Figure 5-2. Waveform 1 
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b. Waveform 2 (figure 5- 3) 

Upper Trace: U5B, pin 11. Vertical sensitivity is 5 volts /cm. 

Lower Trace: Cathode of CR8. Vertical sensitivity is 
10 volts /cm. 

Horizontal Sweep: 10 n1icroseconds I cm 

Trigger: Upper + 

Test Conditions: 10 ampere load on 5 volt/main 

Reference Drawing: 943691 

-OVdc 

Figure 5-3. Waveform 2 
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c. Waveform 3 (figure 5-4) 

Upper Trace : U 5 B, pin 1 1 . Vert i ca 1 sensitivity is 5 volts I c rn . 

Lower Trace: Cathode of CR8. Vertical sensitivity is 
10 volts /cm. 

Horizontal Sweep: 10 microseconds I cm 

Trigger: Upper + 

Test Conditions: 20 ampere load on 5 volt/main 

Reference Drawing: 943691 

-OVdc 

Figure 5-4. Waveform 3 
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d. Waveform 4 (figure 5- 5) 

Upper Trac e : U 5 B , pin 1 1 . Ver tic a 1 sensitivity is 5 volts I cm . 

Lower Trace: Cathode of CRS. Vertical sensitivity is 

10 volts I cm. 

Horizontal Sweep: 10 microseconds I cm 

Trigger: Upper+ 

Test Conditions: 30 ampere load on 5 volt/main 

Reference Drawing: 943691 

-O Vdc 

-0 Vdc 

Figure 5- 5. Waveform 4 
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e. Waveform 5 (figure 5-6) 

Upper Trace: U5B, pin 11. Vertical sensitivity is 5 volts/cm. 

Lower Trace: ARl, pin 2. Vertical sensitivity is 50 millivolts/ 
cm ac coupled. 

Horizontal Sweep: 5 microseconds/ cm 

Trigger: Upper + 

Test Conditions: 30 ampere load on 5 volt/main 

Reference Drawing: 943691 

-OVdc 

Figure 5-6. Waveform 5 
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£. Waveform 6 (figure 5- 7) 

Upper Trace: ARl, pin 2. Vertical sensitivity is 50 millivolts/ 
cm ac coupled. 

Lower Trace: ARl, pin 7. Vertical sensitivity is 2 volts/cm. 

Horizontal Sweep: 5 microseconds/cm 

Trigger: Lower + 

Test Conditions: 30 ampere load on 5 volt/main 

Reference Drawing: 943691 

-0 Vdc 

Figure 5- 7. Waveform 6 
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i. Waveform 9 (figure 5- 10) 

Upper Trace: XA2, pin 7. Vertical sensitivity is 50 millivolts I 
cm ac coupled. 

Horizontal Sweep: 10 microseconds I cm 

Trigger: Upper + 

Test Conditions: 30 ampere load on 5 volt/main 

Reference Drawing: 943691 

Figure 5- 10. Waveform 9 
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j. Waveform 10 (figure 5-11) 

Upper Trace: XA2, pins 57 and 58. Vertical sensitivity is 
l 0 volts/cm. 

Horizontal Sweep: 2 milliseconds I cm 

Trigger: Line + 

Test Conditions: 30 ampere load on 5 volt/main 

Reference Drawing: 943691 

Figure 5- 11. Waveform 10 
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SECTION VI 

DRAWINGS 

This section contains the electrical and assembly drawings required to prop
erly service and maintain the power supply. The drawings included in this 
section are listed below with their titles and the page numbers on which they 
begin. 

Description 

Power Supply - LM 
Assembly Drawing 

Wire List, Power Supply, 960B/980B 

Power Supply Chas sis Assembly, 
Schematic Diagram 

Rectifier, Filter and Output Card - LM 
Assembly Drawing 

+5 Volt Main Regulator and Control Card - LM 
Assembly Drawing 

+5 Volt Main Regulator and Control, 
Schematic Diagram 

Memory, Auxiliary, and Reference 
Regulator - LM 
Assembly Drawing 

Memory, Auxiliary, and Reference Regulator, 
Schematic Diagram 

Change 1 6-1/6-2 

Drawing No. 

943679 

943681 

943684 

943685 

943689 

943691 

943692 

943695 

Page No. 

6-3 
6- 19 

6-23 

6-27 

6-31 
6-39 

6-43 
6-53 

6- 57 

6-61 
6-77 

6-81 
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0972988-0027 SCREW 6-32 X .312 PAN HEAD CRE~ 

0912988-002b SCREW b-32 x .2su PAN HEAD CRES 

J9729<i\l-Q023 SCRE1111 6-32 X .250 fll HEAO CRES 

0912988-0045 SCREW 8-32 X .;o~ PAN HEAD CRES 

0972992-0011 SCREW 10-32 .500 FLT HEAD CRES 

04l6b22-0013 WASHER #6 FLAT 

O~lllUl-0057 lOCKwASHER # 4 EXTERNAL TOOTH CRES 

041110!-0058 LOCK~ASHER #6 EXTERNAL TOOTH CRES 

0539708-0003 NUT l0-32Xl/2 LOCK CAO PLT STl 

0411115-00~4 NUTt'r~O HEXAGON CRES STEEL 

04lo't53-0022 NUT, PLAIN 6-32 ONC-28 Hfl CRESt SMALL 

O~lo't53-002~ NUT~tlO HEX SMALL PATTERN 
DATE DESIGN ENGINEER DATE TITLE 

DATE RELEASED 

VENDOR PART NUMBER 

QPL - ~lL-1-6310 

lliA~ - Hi34 

OAK -2(.1-150 

~Pl 

QPL 

MCN 

- Ah9b0C..CM.. 

- MS3!»33!)-57 

-22Sf AU-l032 

QPL - NASb7lt6 



0 

TEXAS INSTRUMENTS 

PRINT 
ITEM 

NUMBER 

005it 

0055 

0056 

0056A 

0058 

0059 

0060 

0061 

0062 

0064 

0:)65 

0067 

00674 

OU 70 

Ou71 

0072 

00724 

0074 

0076 
DRAFTSMAN 

APPD ·MFG 

T.I 138~9 

INCORPORATED 

QUANTITY 
PER 

ASSEMBLY 

AR 

00002.000 

00001.000 

00004.400 

00004.900 

00001.600 

00002.300 

J0002.JOO 

00001.300 

00004.000 

00001.000 

00001.000 

oaoo1.ooo 

OOOO'e. 200 

00001.JJu 

COC03.000 

UNIT 
OF 

ISSUE 

EA 

EA 

EA 

FT 

FT 

FT 

FT 

FT 

FT 

EA 

EA 

EA 

E4 

FT 

EA 

EA 

00004.000 EA 

DWG. 
SIZE 

DATE CKD DRAFTSMAN 

DATE APPD. PROJECT ENGINEER 

DATE 09121/ 11 
LIST OP MATERIAL 

PAGE It of 

PART NUMBER 

0235182-0002 

041 llO(t-0137 

DESCRIPTION 

LOCTITE SEALENT GRACE 242 

WASHER #8 LOCKSPLJT 

0 71299 5-000't FUSE 10 AMP SLuW 8lOW l/4Xl-l/4 IN 

FS 

0538..347-4099 WIRE HOOKUP B-20 AWG 19 STR BK/WH 

0538347-1299 WIRE HOOKUP 8-20 AhG 19 STR 

0538347-4399 WJRe HOOKUP e-20 AWG 19 STR 

0538347-41t99 ~IRE HOOKUP 8-20 A•~ 19 ST~ 

Ru/WH 

OR/ ... H 

rL/_,H 

0417682-9099 WIRE HOOKUP ~6 A"G TYPE 8 INS 8Kl•H 

04l7682-999q WIRE HOOKUP 16 AWG lYPE ~ INS ~HJTE 

VENDOR PART NUMBER 

LuC --2lt2 

QPl - MS35J38-137 

SUS -HOAlO.O 

JUU - t1hu118 

JliU - t1HUU 8 

JUO - Ht101Uf 

JUU - HHOU8 

JlJO - HH0205 

JUC - HN02U5 

0232143-3000 INSERT CONN PlASTJC POLARlllNG ClC -ou-o 3ti 0-42- l 8 

0232354-0003 lUG 110 RING TONGUE VIN~L lNS A•G 22-lo AMP 

E4 

0416622-0033 WASHER #10 FLAT ~PL 

-3 l88't 

- ANStOC. Hll 

0411101-0060 LOCKWASHER #10 EXTERNAL TOUTH CRES 

0417682-0599 WIRE HOOKUP 14 AWG TYPE e INS G~/.WH 

Ou54l86-0014 FUSE 15 A 125V 3A8 ANT! VIBRATl~N 

--- _______ .., 
JlJC - t1Hl2CH 

LIT - 3l't01!1 

Fl 

Oltl0894-00~4 LOCKWASHER 7/16 INTERNAL TOOTH CRES SHA - 1122-0l. 

0158532-0006 SPACER- 9/16 LG TAPPfO 6-32 
DATE DESIGN ENGINEER DATE TITLE 

POWER SUPPlY ASSY-CPU, llSV 
DATE PROJECT NO. 

l 
PART NUMBER l REV 

LN\J9~3679-uo~1 u 
./ 

DATE RELEASED 



0 
<§: -Q) -

[i/l() TEXAS INSTRUMENTS 
- ~ I N c 0 R p 0 R A T e:: D DATE 09121111 LIST OF MATERIAL PAGE , of {LMJ943z;T;~~Ol l R~ 

Fc
PRINT_f ___ QUANTITY--·-u=N=1T--,,---.------------.---------------------.,............---------'----<\ 

N~~ER --+ Asle~eLv is~GE ~~~· PART NUMBER 0 ES CR I PT I 0 N VENDOR PART NUMBER 

0011 00001.000 EA 09665lb-0001 lABELtCAUTION-PRINTEO AOHfSIVE 
i 

0079 

0081 

0082 

0085 

0086 

00 87 

0088 

OJ89 

009J 

0091 

0092 

DRAFTSMAN 

I APPD ·MFG -

I 

00001.000 

00002.000 

00001.iJOO 

00001.000 

00001.000 

00002.000 

00002.000 

AR 

OJOOl.000 

00002.000 

ooou1t.ooo 

DATE 

DATE 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

FT 

EA 

EA 

EA 

CKD DRAFTSMAN 

APPD. PROJECT ENGINEER 

0418212-00'tO STRAPtTIEOOWN,AOJvSTABlttPlASTIC 

0410958-0003 PLUG,PROTECTIVEtD~ST 

0972990-0028 SCREW b-32 x •• 625 FLT ~fAO CRES 

0943863-qJOl MANUAL, MAINT ~OL V-9608/9808 

0943750-0001 f llTER ELEMENT 

0418170-0012 SCREW, SELF TAP, 4-40X3/8 

0235837-1000 JERMINAL LUG FASTGN lNSUL A~G 22-18 

0417177-0179 SLEEVE,PVC .187 DIA BLACK .025 ~ALL 

0943764-0001 BOX FILTER 

0~72990-00lo SCREW 4-40 X .500 FLT HEAC CRES 

0943822-JOOl WASHER,FLAT 

DATE DESIGN ENGINEER DATE nnE 

POWER SUPPl'l ASSY-CPU, 
DATE RELEASED DATE l'ROJECT NO. 

QPL - MS33b7-4-9 

GCN -hJlO-f 

AMP -60S72-3 TAPl: M 

'-'PL - MlL-1-2305:;/ ~ 

115V 
REV 

l l PART NUMBER I LM>90•1<J-0001 u 
.I l'-------~---~~---~~-~-------~--~-~-~~~~~-------'-~--~~---'----~---'---~--~~---"~~· 

TI 138~9 



0--
1 
00 

0 ca· 
::;: 
Q) -

~TEXAS INSTRUMENTS 
INC 0 R P 0 R A T E 0 

PRINT 'QUANTITY UNIT DWG. ITEM PER OF 
NUMBER ASSEMBLY ISSUE SIZE 

0001 00001.000 EA 

0002 00001.000 EA 

DRAFTSMAN DATE CKD. DRAFTSMAN 

APPD.·MFG. DATE APPD. PROJECT ENGINEER 

'-

LIST OF MATERIAL ~ M~~Mm I REV \ 

DATE 09/21/77 PAGE 1 of LMl91tl67Cj-00W2 u 
PART NUMBER DESCRIPTION VENDOR PART NUMBER 

091t36 79-0001 POWER SUPPU ASSY-CPU, llSV 

0943733-0003 KIT, 9608/9808 PIS VOLTAGE CCNVERSIOh 

DATE DESIGN ENGINEER DATE TITLE 

POWER SUPPL~ ASH-CPU, lOOV 
DATE RELEASED DATE PROJECT NO. I J PART NUMBER 1 REV 

LMu9u61c;-0002 ~ 
./ 



J]ji:,J TEXAS INSTRUMENTS q§. INC 0 R P 0 R' ATE D LIST OF MATERIAL ~ PART NUMBER l REV 

J DATE 09/21/71 PAGE l of LMo<1u6 n-aoo3 u 
PRINT QUANTITY UNIT DWG. PART NUMBER DESCRIPTION VENDOR PART NUMBER ITEM PER OF 

NUMBH ASSEMBLY ISSUE SIZE 

0001 00001.000 EA 091t3679-0001 POWER SUPPLY AS SY-CPU, l15V 

0002 00001.000 EA 0943133-u\JOl KIT, 9608/9806 PIS ~OLTAGE CONVERSION 

l 
DRAFTSMAN DATE CKD. DRAFTSMAN DAT£ DESIGN ENGINEER DATE TITLE 

POWER SUPPlt ASSY-CPU, 2.30V 
~----- DATE APPD. PROJECT ENGINEER DATE RELEASED DATE PROJECT NO. 

l l PART NUMBER l REV 

LM19te301c;-0003 IJ 
'--· .)' 

T.I 13849 



O" 
I ,_. 

0 

~TEXAS INSTRUMENTS 
INC 0 R P 0 R A T E D 

f PllNT QUANTITY UNIT DWG. ITEM PER Of 
NUMBER ASSEMBLY ISSUE SIZE 

0001 00001.000 EA 

0002 OOOJl.000 EA 

DRAFTSMAN DATE CKD. DRAFTSMAN 

APPD.·MFG DATE APPD. PROJECT ENGINEER 

\.. 
T.I 13849 

LIST OP MATERIAL l PART NUMBER l REV 

l DATE 09/21/71 PAGE 1 of LIA>9.te3o7CJ-uoo't lJ 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

0943679-0001 POWER SUPPU ASSY-CPUt llSV 

1)943733-0002 KIT, 9606/91:iOB PIS VOLTAGE CONVERSIG~ 

DATE DESIGN ENGINEER DATE TITLE 

POWE~ SUPPLY ASSr-cPu, 2uOV 
DATE IE LEASED DATE PROJECT NO. I I PART NUMBER I REV 

LM>9.te3o 79-IJOO't lJ 



f);)c~-\ TEXAS INSTRUMENTS 
~/! 

~~~·i 
INCOR~POf~ATED LIST OF MATERIAL {LM,943z;r;~~o5 J REV 

J DATE 09/21/71 PAGE l of l. 
QUANTITY UNIT DWG. PART NUMBER DESCRIPTION VENDOR PART NUMBER PER OF 
ASSEMBLY ISSUE SIZE 

00001.000 EA 0%07.H-0002 HOUSING, 1/0 EXPANDER 

0002 
I 

00001.000 I EA 0226720-0001 PANEL,C.OVER Ol•O.O•\I~ 

0003 
I 

oi+uO•u~ 
i 

ocoo1.ooo EA 0220 736-0001 ~OD, ALIGNING 

OOO't 00001.000 EA 09't3153-0001 COVER 

0005 OJOOl.000 EA 
i 

0973572-0001 TRANSFORMER,A.C. PWR ll5V/230V-100V/200~ 

0005A I 
Tl 

0006 00001.000 EA 09436e5-0001 CARO ASSY,REC.Tlf lfR,flLTER ANO OUTPUT 

OOObA Al 

0007 cooo1.ooo EA 0943689-0001 UR.O ASSY, PW8, +5V MAIN kEG & CONTROL 
I 

O' 0007A 
......... 
...... 0008 

i A2 

I 
00001.000 EA 09436c;2-0002 CARO ASSV,MEM AUX & REF REG 

oooe,A A3 

0009 00001.000 EA 0539760-0002 SwlTCH,OPST 15A 125/250V .25 QlK CONN MIC -12TS95-2 

0009A S3 

0010 00001.000 EA 09752 l0-0Q05 TERMINAL BLOCK 5 PCSlTlON PUSH-ON TERMS. 

OOlOA 

oou I 
TBl 

00001.000 EA 0973&21-0001 DECAL, 115 VOLTS 10 AMPS 

0 00 i:~ 00002.000 EA, 02320S2-0003 HOLDER FUSE tlKP-HH SUS -~Kf-HH 

ca· 
::;.· 001 1

) 

!. 
00001.000 EA 0088035-0005 CORO-GROUND PRONG PLUG POWER SERVlC.E tjfl - 11407 

(/) 0019 
~ DRAFTSMAt-.~-

00001.000 EA 0231253-0084 CONNECTOR 6P WHT CAP 48008.ft-l AMP -4800~4-l 
DATE CKD. DRAFTSMAN DATE DESIGN ENGINEER DATE TITLE -CD 

3 APPD-MfG --Cl> 

0 
<· T.I 138~9 c;;· 

POWER SUPPU ASSY - uo,u:;v 
DATE APPD. PROJECT ENGINEER DATE RELEASED DATE PROJECT NO. I 1 PART NUMBER l REV 

LMo9't3t.19-ooo~ u 
../ 

a· 
::s 



0 

TEXAS INSTRUMENTS 

PRINT 
ITEM 

NUMBER 

0020 

0021 

0022 

0024 

0026 

0027 

0028 

0029 

0029A 

0031 

0032 

0033 

00 34 

0035 

0036 

0036A 

0038 

0039 

0041 
DRAFTSMAN 

APPD MFG 

T.I 138~9 

INCORPORATED 

QUANTITY 
PER 

ASSEMBLY 

00004.000 

OOOl't.000 

00005.000 

00001.0JO 

REF 

REF 

REF 

00001.000 

00001.000 

00000.750 

00001.000 

CC003.000 

00001.000 

0'1001.JJO 

000,01.000 

00010.000 

UNIT 
OF 

ISSUE 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

FT 

EA 

EA 

EA 

EA 

EA 

EA 

OOOIJ6.000 EA 

DWG. 
SIZE 

DATE CKD DRAFTSMAN 

DATE APPD. PROJECT ENGINEER 

DATE 09/21/ 17 
LIST Of MA TERI AL 

PAGE 2 of 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

P2 

CCNTACT 118-122 Wl~f AHP -"2859-1 02321'92-0~03 

0235833-0211 

02.35837-0045 

TERMINAL RECP PRE-l~S 8lUf TIN PlTO BRA~ AHP -~2332-~ TAPt f 

TERMINAL RCPT FASTON 22-18 TIN PlD BRAS~ AMP -42~99-4 TAPt ~ 

0232036-1000 HANDLE Al 1/4 00 3wcrR SATIN FINISH 

0943484-9~01 OIAG, SCHEMATIC, CHASSJS ASSY-CPU 

0943682-9901 TEST PROCEDURE, POaER SUPPLY 

0943734-9901 WIRE LIST,POWER SUPPLV,1/0 ASSEMdlY 

02267~8-00Ul fANt AXIAL 

81 

0172410-0001 NAHEPLATE-PART/SERlAL hO 

041163~-2600 SLEEVE,PVC .263 DIA .020 WALL 

0083714-0003 GROMMET l/'t 1.0. 1042 

0231101-0000 CLAMP 2Cl-75 

SH! 

QPL 

WAL 

DAI< 

0230211-0007 8USHING STRT-THRtj .325/.360 .125CHAS TH~ HEY 

0972838-0005 FILTER,AC 

fll 

0972988-0030 SCREW 6-32 X .SOO P4N HEAD CRES 

0972988-0027 SCREW 6-32 ~ .312 PAN HtAO CRES 

09729ij8-002b SCREW 6-32 x .iso PAN HEAD CRES 
DATE DESIGN ENGINEEI DATE TITLE 

POWER SUPPLY ASSY - l/u1115V 
DA TE RELEASED DATE PROJECT NO. 

-1622 

- ~ll-!-6~10 

- 1034 



J~~q TEXAS INSTRUMENTS 
"''1!.!() I N C 0 R P 0 R A T E D 

- 'Cf DATE 09121177 
LIST OF MATERIAL 

PAGE 3 of 

(. PART NUMBER I REV 

1LNb94l619-J005J u 
~w~: --.-- QU~~:ITY Ulf~T DWG 

NUMBER ASSEMBLY ISSUE SIZE 

0042 

0~43 

0046 

0047 

0048 

0049 

0052 

0053 

0054 

0055 

0356 

0056A 

0058 

0062 

0064 

0065 

0067 

006U 

0069 

0070 
DRAFTSMAN 

00002.000 

ooco2.ooo 

00004.\>00 

00002.000 

00020.0JO 

00003.000 

OOOOb.000 

00001.000 

AR 

00002.000 

00001.000 

AR 

00002.000 

00001.300 

00004.000 

00001.ooJ 

00001.000 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

FT 

FT 

FT 

EA 

EA 

EA 

00001.000 EA 
DATE CKD. DRAFTSMAN 

PART NUMBER 

oc;12990-0023 

0972988-00't5 

Olt 16022-0013 

DESCRIPTION 

SCREW 6-32 X .250 FLT ~EAO CRES 

SCREW 8-32 X .500 PAN HEAO CRES 

WASHER #6 FLAT 

0411101-0057 LOCKWASHER t 4 EXTERNAL TOOTH CRES 

O~J.1101-JQ)S LOCKWASHER #6 EXTERNAL TOOTH CRES 

0539108-0003 NUT 10-32Xl/2 lOCK CAO PLT STL 

0416~53-0022 NUT,PLAIN 6-32 UNC-26 HEX CRE~1SMALL 

0416453-0024 NUT,#10 HEX SMALL PATTERN 

0235182-0002 LOCTITE SEALENT GRADE 21t2 

0411104-0137 WASHER t8 LOCKSPLIT 

0772995-0004 FUSE 10 AMP SLOW BLOW l/4Xl-l/4 IN 

Flt 

VENDOR PART NUMBER 

QPL - MS3533!>-:)7 

QPL 

MCN -22~f AU-l032 

- t.iASbl l\.~ 

l.OC -2'92 

- M!)35338-B7 

BUS -fo1£AJ.O.O 

05383~7-4099 WIRE ~OOKUP 8-20 A~G 19 STR BK/~H JUD - HHOll8 

0411682-90~9 WIRE HOOKUP lo AWG TYPE 8 INS BK/WH JUU - ~~02u5 

0417682-9999 WIRE HOOKUP 16 AWG TVPE a INS ~HITE J~O - Hhuios 

02321H-3000 INSERT COhN PlASTlC POURlZING fLL. -60-o.lUU-42-18 

0212354-0003 LUG #10 RING TCNGuE VINYl INS AWG 22-16 AHP -31884 

E4 

0416622-0033 WASHER #10 FLAT 

04111Jl-006Q LOCKWASHER #1~ EXTERNAL TOOTH c~es 
DATE DESIGN ENGINEER DATE TITlE 

QPL - At\960Cl0l 

-- -----------
POWfR SUPPLY ASSY - 1/0,115V 

APPD---M-FG---------·--DA_TE_.__AP-PD_. P-RO--JE-CT-U-lG-IN-EER ____ D_A_TE_,__llE_lEA--SE-D-------D-AT_E_._P_•o-JE-CT_N_o ____ l..___ _____ l._L_Ml __ 9_4_3_~_R7_;u_~_~_o_o_5~1-R_~____, 
T.l IJU9 



0 

TEXAS INSTRUMENTS 

PRINT 
ITEM 

NUMBER 

0071 

0072 

0072A 

0074 

0076 

0077 

0080 

0081 

0082 

0085 

0086 

0087 

0088 

0089 

0090 

0091 

0092 

DRAFTSMAN 

APPD MFG 

T.I. 138~9 

INCORPORATED 

QUANTITY 
PER 

ASSEMBLY 

00004.200 

00001.000 

00001.000 

00004.000 

00001.000 

00001.000 

00003.000 

00001.000 

REF 

00001.000 

G0002.000 

00002.000 

00001.000 

00005.000 

()0004.000 

DATE 

DATE 

UNIT 
OF 

ISSUE 

FT 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

FT 

EA 

EA 

EA 

DWG. 
SIZE 

CKD. DRAFTSMAN 

APPD. PROJECT ENGINEER 

DATE 09/21/77 
LIST OF MATERIAL 

PAGE 4t of 

PART NUMBER DESCRIPTION 

0417682-0599 WIRE HOOKUP 14 AWG TYPE 8 INS GN/wH 

005418~-0014 FUSE 15 A 125~ 3AB ANTI VIBRATlC~ 

Fl 

0~1089~-00~4 lOCKWASHER 1/16 INTERNAL TOOTH CRfS 

0158532-J006 SPACER- 9/16 LG TAPPED 6-32 

0966576-00Ul LABEL,CAUTIO~-P~INTED AOhESIVE 

~96067~-0001 PLATE,AlR FLOW RESTRICTION 

0410958-0003 PLUG,PROTECTIVE,DUST 

0972990-0028 SCRE~ 6-3l x •• 625 FlT HEAD CRES 

09~3863-9701 MANUAL, MAl~T VCl V-9608/9808 

0943750-0COl FILTER ELEMENT 

0~18170-0012 SC~~~, SELF TAP, 4-•0~3/8 

0235837-1000 TERMINAL LUG FASTGN INSUL A~G 22-18 

0•17177-0179 SlEE~E,PV' .187 Cl~ BLACK .02~ WALL 

0943764-0001 eox FtLTEk 

09729~0-0016 SCRE~ 4-40 X .500 fLT HEAD CRES 

0943822-0001 WASHERtflAT 

DATE DESIGN ENGINED DATE TITLE 

POWEk SUPPl't' ASSY 
DATE If LEASED DATE PROJECT NO. 1 

~ 
~ PART NUMBER I REV 

LMl'i06 7S-OOQ5 " I 

VENDOR PART NUMBER \0 

JUO - HH1201 ~ 
N ...... 

l1T - 31•015 
...... w 
I 

\0 ...... 
0 
w 

SHA - 1122-01 

GCN --HlJ.0-f 

AMP -b0Ci72-3 TAPE. M 

QPl - M1L-l-23v53/~ 

- 1/0,U5V I PA•T NUMBER j REV 

LM>91t3o 79-CJ005 u 



PRINT--I 
ITEM 

NUMSfR _ 

0001 ' 

0002 

E-
l 1 138~9 

INC 0 R P 0 R A T E D 

QUANTITY UNIT DWG. PER OF 
ASSEMBLY ISSUE SIZE 

00001.000 EA 

cooo1.ooo EA 

'I 

DATE CKD DRAFTSMAN 

DATE APPD. PROJECT ENGINEER 

LIST OF MATERIAL ~ PART NUMBER I REV 

J DATE Q~/21/ 77 ?AGE 1 of LMl<1U•7CJ-ouoo u 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

0943Dl9-0005 POWER SUPPLY ASSt - l/C,U5V 

091t37 33-0001 KIT, 9608/9808 PIS VOLTAGE CONVERSION 

DATE DESIGN ENGINEER DATE TITLE 

POWER SUPPLY, 110123\iV 
DATE RELEASED DATE PROJECT NO. I l PART NUMBER I REV 

LM>91t3(»n-oooo u 



~TEXAS INSTRUMENTS 
INC 0 R P 0 R A T E D LIST OF MA TERI AL ILIAJ9'e3~A;T~~~Q 1 1 REV 

DATE 09/21/ 77 PAGE 1 of u 
/ PRINT QUANTITY UNIT DWG. ITEM PER OF PART NUMBER DESCRIPTION VENDOR PART NUMBER 

NUMBER A:SSEMBLY ISSUE SIZE 

0001 00001.000 EA 0943679-0005 POWER SUPPLY ASSY - 110tll5V 

0002 00001.000 EA 0943733-0JOZ KIT, ~608/~808 PJS VOLTAGE CCNVERSIC~ 

DRAFTSMAN DATE CKD DRAFTSMAN DATE DESIGN ENGINED DATE TITLE 

POWER SUPPL~, ll0t2UUV 
APPD.·MFG. DATE APPD. PROJECT ENGINEER DATE IE LEASED DATE l'ROJECT NO. 

1 ] PART NUMBER 1 REV 

LM>Ci136 JCi-OOQ 7 y 
'--

T.I. 13849 



\ir TEXAS INSTRUMENTS 

~/ 
INC 0 R P 0 F~ A T E: D LIST Of MATERIAL l PART NUMBER J REV 

DATE 09/21/77 PAGE 1 of LMo9001ca-ouQ8 u I 
,,-------~-- QUANTITY UNIT DWG. PART NUMBER ITEM PER OF DESCRIPTION VENDOR PART NUMBER 

NUMBER ASSEMBLY ISSUE SIZE 

0001 00001.000 EA 09413679-0005 POWER SUPPLY ASSY - l/C,115V 

0002 00001.000 EA 09437.33-0003 KIT t 9608/9808 PIS VOLTAGE CONVERSION 

~i DATE CKD. DRAFTSMAN DATE DESIGN ENGINEER DATE TITLE 

POWER SUPPLY, 110,1oov 
~--··- DATE APPD. PROJECT ENGINEER DATE HLEASED DATE ,_OJECT NO. 

J 
l PART NUMBER 1 REV 

LM>'iltlb7~-ooce u 
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I I--~ STATION STATION NO 

t----- ---- + -~ -- ----------+-------
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2 NO 20 WHT/BLK IPVC 18 11 BAT- Jl-5 ~~~~---+-TNstAL.C r1··2cf-AT 5-8-
··--- _____ _______ _ __ -------+-------- ___ ---+-----------+-- Jl &P2 _ _____ ----+----
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- ·- - ·----·- ------+-- - --·-· .. ---!--·--·------------ ---

~ "' 
~ 

co n 
0 

m ~~ 

I\) g .... ~ 

~ b PR 1- ·100 T1 -G 5 11 XFMR WIRE G TB 1-·2 
----+--·---------------+---------·---+----
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> 
~ z 
Cl 
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-----+--·---------------'---......___ ---1f------+------+------------~--"" 
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0 PRl-LO Tl-BRN/R TBl-5 5 14 XFMR WIRE BRN/R 

----+-------------...._.. __ ..___ 
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:i. 

,._ __ _. ___________ ~ __ __..._ __ 
VJ 
CT'I 
()) - A1-J9 5 16 XFMR WIRE G SEC HV LO Tl-G 

------+-----------·--!-----+-- -
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- ----+-----------------+------;,__ __ 

18 XFMR WIRE R SEC LV LO Tl-R A1P2-6 5 
----+----------·----...._.. __ ..___ 

19 XFMR WIRE WHT SEC CT T1-WHT A1J3 5 
··------+-- -- - ------------+----4--- ---+-·------4-------+------------+---ll 

N 20 PWR CORD BK AC HI BK FS-2 INSTALL IT 21 15 
-- -·-- ----- ------- -------------'----'- --+----------+-------~-----------~---

- -- --- ______________ _..._ __ ....___ 
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-~~-+-NO t6 WHT /BLK I PVC J 311 AC HI FS- 1 s 3- 1 t~B!ALL IT 21 AT BOTH 62 
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0 ? 3 1t 9 33 - C) 0 J 0 ~ I v F T p m) l / e u I A x 1 / B (;I< I p Al • ~IL 

0415804-,J005 SEALING Cfl"'1POUNO,l\NAf-RC'3IC-ttllJE GkADF C 
DATE DESIGN ENGINEER DATE TmE 

LA~D ASSY,RECTJFlf-k,FfLTEh ANO OUTPUT 
APPD.-MFG DATE APPD. PROJECT ENGINEER DATE REI.EASED 

T.I. 138~9 



0--
1 

v.> 
0 

·~TEXAS INSTRUMENTS 
INCORPORATED 

P'llNT QUANTITY UNIT DWG. 

NU~'tt. l'fl Of 
ASSEMILY ISSUE SIZE 

0053 AR T lJ 

0054 001)02. 00() EA 

00')4A 

001)~ OUl.JOO.AOO FT 

00'>6 00000.FiO) fl 

oor:;, r OulJ02 .000 EA 

00':>8 l.>0 ,)1) 4. 0 0'.) EA 

(._}")':)<.J JOOOl.000 EA 

DRA"SMAN DATE CKD. DRA"SMAN 

APPD.·MFG. DATE Affl>. PROJECT ENGINEER 

'-
T.I. 13149 

LIST OP MA TERI AL ~ PAIT NUMlfl 1 REV 

) DATE l2/l2/77 PAGE 4 of LM 0941oas-0001 AD 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

0415804-0011 SURFACE PKIMER,COMPClLINO GR AlH- T YELLOW 

Q<H294 7-0081 ~·ES FIX 4. 7K OhM 5~ .5 w CAl{BflN FI l M ROH - R-50 

J.' 2, R :~ 

041 7682-'P<.J9 WIRF HOUtc..UP 16 Af.iG TYPf- H INS JJD/'l'/H JIJD - HH0205 

0417682-909<.J WI KE HOOKU? 16 AWG TYPE- B INS BK/WH JUD - HH0205 

0411116-0104 NUT, PLAW HF X, #10 

0232Y:>4-0004 LUr, Hlv Pl NG TO~GIJE VINYL INS ,\"G 22-16 A~P -31889 ON TAPf 

09726l2-000L STkAP,TIE OUnN' ( Alil F-Nli'~-s T!)' 0-1-1/4 I). 

DATE DESIGN ENGINEER DATE TITLE 

L ti.RD ASSY,RfCTirlf~,FILTEP ANO OUTPUT 
DATE RELEASED DATE PROJECT NO. 1 l PAIT NUMIER I REV 

LM o9436a5-0001 An 



0 

TEXAS INSTRUMENTS 
INCORPORATED 

DATE 12 / L~ I 77 
LIST OP MATERIAL 

PAGE l of 
(. PART NUMBER 1 REV l 
1LM l)943685-0002l AO 

QUANTITY UNIT OWG. PER OF 
ASSEMBLY ISSUE SIZE 

J 00 r) 0 l • I) 00 EA 

00()2 p f-F· FA f' I M~ , S C Y f ..., A T I C , C H f\ S S I S A S S Y -C P lJ 

1")003 RI= F ft\ 0943689-9l101 

0006 0000?.100 EA 0231257-0009 cnN~EtTnK PC ~o Pl~ fl( -00-63130806991-

OOOAA Xft.2 XA3 

0007 00001.00') f A 0?.112?4-·HvO (.Oi~N(ClOr<- HflUSlf\JG "!YI mi 6 cnNTACTS AMP - l - '• 8 0 3 ~ 3- 1 

0007f\ J2 

rw ()Of>. 0 'Jll AMP -bJ9°1 ':>- l 

0009 JO OOH. ~>OO fA 0 2 3 5 8 37 - l 70 •J Tf I-' tw\ [ !\J Al T fl H r A S J() N • 0 3 2 T H I C K HF A S S AN!P -61570-1 

000C}l\ Jl J1 J4 J~ Jo JI JH J~ 

0010 00001.voJ EA Vl<.-d M.Al 

00 11 00001.000 f !\ 0 5 3 6 1)?. 6- 0 0 U -~ Cl ;\MP , CA P I L ti T!J k 

0012 00003. 0()0 FA 0972988-0J?ij SChF.1~ 6-'.3? X .375 PAN H~A') Cf-.(S 

0013 '10006. 000 f A 0972980-0027 SCREW h-32 X .312 PAN HEAO CFES 

0014 J0l)l3.000 EA 0411101-0058 UlCKwASHEf~ #6 1=-XTEkNAL TOOTH CJ<ES QPL - MS 3 5 33 5- 5 8 

001') 00008.000 EA 0972986-0008 SCREW 10-32 .37~ PAN HEAD CRES 

0016 00008.0()0 f A 0411101-0060 LOCKWASHff< #10 FX Tf-RNAL TOOTH CR.ES --------------!-
0017 00004.000 f A 0411115-0064 NUT,PLAIN 6-12 UNC-2B HEX Cf<ES QPL - MS35649-2fi4 

OOlG OOJ06.000 n 04ll027-0805 ~ASHEP,FLAT,.15610 X .312 OD X .035THK 

11021 001JO 1.000 EA 0226713-0001 STIFFENEk-CARO 01+00+014 
DRAFTSMAN DATE CKD. DRAFTSMAN DATE DESIGN ENGINEER DATE TITLE 

CA~D ASSV,RECTIFIER,FILTER AND OUTPUT 
APPD -MFG DATE APPD. PROJECT ENGINEER DATE IEl.EASEO 

T.I. 13149 



0 ca· 
:;.· 
m -

0 

TEXAS INSTRUMENTS 

( PRINT 
ITEM 

NUMBER 

002? 

0025 

OO??h 

OLl?h 

0026A 

oon 

f)Q? 7 A 

11020 

<JU 2t:JA 

00~0 

OO~OA 

0032 

0032A 

003~ 

ou:n" 

oov. 

0034A 

0035 

0036 

00.:H 
DRAFTSMAN 

APPO.·MFG. 

'-
T.I. 13M9 

INCORPORATED 

QUANTITY 
PE~ 

ASSEMBLY 

OOOOL.000 

J();)Ci l. (.• 00 

0000.?.000 

1)0·)~11. 000 

00002.l)OQ 

00 ()(lit. 000 

00•102 .OQ:) 

00001.000 

00002.000 

UNIT 
OF 

ISSUE 

fA 

f-T 

FA 

FA 

FA 

EI\ 

rA 

EA 

FA 

DWG 
SIZE 

DATE CKD. DRAFTSMAN 

DATE Al'PO. PROJECT ENGINEEI 

DATE l2/ 12/ 77 
LIST OP MATERIAL 

PAGE 2 of 
(i PART NUMBER I 
1LM 094368?-00()2 AU 

REV "'\ 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

O? ?.f:J 712-000 l lNSlJLATU.- ,C...Af.<.I) STifFf-N[k 

Wlf<r FLEC.,SPLID,"KY"Jf,f." INSUl #JU AvlG 

Fl f? 

0230590-9000 l~P .05 MF· 12 V 20. i Cf~ TRANSCA~ fPI -'i"> 1 r:;-ooo-v i:;ro tJ 

C4 

0'> 3!J734-0ihJ 8 CAPAl.lTll~ ?7000.~F l5V +75 -lOC SPF<. -3hJ223Gfll 5AU~ 

Cl C2 

02 30·rn3-049J CM' 4'~1)00. MF- 50V 7~/-1\J St..N 

C3 

02 30Y83-0t.. 7 0 CAP 6 7000. Mr l OV -/?/-10 SAN -'1(.M671ll010tH,? 'I 

(') 

J5J<H68-0003 Ol~lf)f-, lN4003 lAMt., 200.,IV RECTIF ll::R TI - IN4001 

CR 3 Cf-Ut 

JQ7?164-0001 n1onf ,MR50l 

CR'> ( R6 CR"f CRd 

0231713-0001 Dl~OE IN1184A WES -1Nll84A 

CR l CR;;> 

0276721-0001 BRACKET-DIOOF ~Tb 0 l +00 +·J'5 

I NSUI HOR Gf.11' Y .009 THf PMAll Y COND 055285-7403-09FR-25 

0411101-0061 LOLKw\SH~R 114 EXTfRNAL TOOTH C~ES QPL - MS35B5-61 
DATE DESIGN ENGINEER DATE TITLE 

CARu ASSY,RECTiFl[R,rILTER AND OUTPUT 
DATE 111!1.!ASED IEV 

AD 



0 

TEXAS INSTRUMENTS 

PRINT 
ITEM 

NUMBER 

0034 

00 j<)t\ 

Q.')40 

0041 

.J042 

0043 

lW4 3A 

:10 1t4 

0044A 

Qi)'t5 

0046 

004 7 

0()48 I 

:::: II 

0'.)5ClA 

I 

.:!JS i I 

INCORPORATED 

QUANTITY 
PER 

ASSEMBLY 

00003.000 

<J 0 ,) 0 l • l} 0 J 

t\P 

00000.500 

00001.00J 

J01Jl .OJ) 

J0)0?.000 

JOJLJ.000 

f10ll0l.OOO 

Al· 

AJ.; 

1)00J?.roo 

JOOOH.('(10 

UNIT 
OF 

ISSUE 

fA 

Fl 

f-T 

FA 

f- l\ 

f-A 

u 

FA 

FT 

f T 

EA 

DWG. 
SIZE 

DATE l 2/ l 2/ 17 
UST OP MATERIAL 

PAGE 3 of 
(. PART NUMBER l REV ] 

iLM 09't3685-U002 AD 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

0411010-0003 NUT,Jl\M,H[-X/\GON QPL - AN316-C4R 

02 3 24 34-005 0 kECTIFIF~ PNPN SCH l5A W/HAROWARF MllT -2N3896 

SCRl 

041 0'+99-0009 INSULATTON,SLEFVING #16 NATllhAl UPL - ~IL-I-22129 

0411400-001~ WIRE ,t>ARE T lf\iNfO, l8t\WG, COPPFP t-\tlS IwP -18-63() 

0 'J 385 n-499 <J \..JI t-.f Ii ?O l\nG snu D WH I lf: T YPf- E-T Ft:: - ~2?759/XX-2\l~ 

0':17294l-004l PES r1x 100 OHM 5 ,: .25 w CAP.RLN Fll1"1 RUH - R-1-5 

'J9726B7-0001 Ef~ FIX 0.10 'lHMS 10 WATT 5.t; 

IU 

0972947-0071 ~ES r1x l.HV 0~M 5~ .5 w CAkBON f-ILM F;) H - K-50 

1)0.~')<Hf-001?. FY~LFT .nbY GA~~Fl ro x .250 LG FLAN~[ IJSH - ,;Sf-38 

0<:1 rzr,3;:.-0012 ST..r..A.P,TIFOUWN,Al)JUSTt\Hl F,f>LASl lC PNO - SSC-4H 

J?J6':>2d-OOOO 

Ottl0.:+99-0006 tN!>ULATWI" Slf-EVIMG,HTLCN 1118 NATURAL QPL -8134'1 

l1 5 3 1 3 q <; - O 0 I 2 f-'JS[ 51\MP .014 CH'"1 Ll T -2noo5 

f 3 f-4 

v2J4TB-0000 klVFT t'uP l/H Cl/\ x l/H GHIP AL. MIL -AN A04?ABS 

0:)~>? L M. UT 04l'.>d0Lt-OU05 ':>~Al. ING C0~1'[llll'.!O,ANAH.f1B1C-HLUE GkAOE c 
DRAFTSMAN ___ ..;...:..:...c.____,[_IA-=TE,-+-:-CK-D·-D-= .... --'FT---SMA~N--'----.::;.....:....:::..:....:::...o.;_D..:...A_TE~D=Es...:..1GN_.__EN_:;;Gl;....N;..;.EE..;..;R ;;_.:;_...;_;;__..;;;._;._____;'--o-A-TE--r-,.Tl=TLE____;...:;...;....;._:;_;_;;___..;..:;...::..=_;:;...;_;_.:.;:;;_;;...._._;::.i.._ ___________ -1 

C./\!<.O ASSY,RECTlf-IrK,FllTFR ANO OUTPUT 
APPD ·MFG DATE APPD. PROJECT ENGINEER DATE RELEASED 

TJ. 138~9 



~TEXAS INSTRUMENTS 
INCORPORATED UST Of MATERIAL ~ l'AIT NUMBER I REV 

) DATE 12112/77 PAGE 4 of LM oq436as-0002 AO 
l'ltlNT QUANTITY UNIT DWG. PART NUMBER DESCRIPTION ITEM l'fl OF VENOOR PART NUMBER NUMBER ASSEMBLY ISSUE SIZE 

0053 AR TU OH 5804-0011 SURf ACE PklMEk,COMPOUNO GKADE T YELLOW 

00'>4 000(>?. uOJ f A 0972941-0081 RES FIX 4.7K UHM 5~ • 5 w CAkBuN F llM POH - K-50 

00 5'tA k?,~3 

!}()')5 r)fl .)00. t1 00 FT -)417682-q299 WIRE ttOOt< UP 16 AWG TYPE B INS f(0/WH JUO - i1H0205 

0056 J;)oo 0.11 on I- T 0417682-9099 WIRF HOOKUP 16 AWG TYPE B INS BK/WH JUO - HH0205 

J0')7 00 ()07. 000 f A 0411116-0104 NUT, PLAIN HEX, #10 

0058 00 ()1)1+. ,') (),) El\ 0232354-0004 LUG #10 kl NG TON&lff VINYL INS AWG 22-16 AMP -31889 lJN TAPE 

;)l.)':>9 lHH) I >I • (.; 0 D FA 097263?-0001 Sh.AP, TIE IHlwN, CABL f:--Nf1N-S TO, 0-1-1 /4 o. 

DRAFTSMAN DATE CKD. DRAFTSMAN DATE DESIGN ENGINEER DATE TITLE 

CARO ASSY,RELTIFIFR,FILTE~ ANO OUTPUT 
Al'l'D.·MFG. DATE APPD. PROJKT ENGINEER DATE RELEASED DATE l'ltOJECT NO. l t l'AIT NUMBER J REV 

LM o9436as-0002 Afl 
'-

T.I. 138'9 



c 

8 

A 

6 5 4 3 2 
REVISIONS 

/J<:TE _::; _-:.,..J.:- o. Ei ,_, NuTrs: ~~ ~~ 
l"!!!'-")'l'l'~-~---11.-~~::.+--==-t--'":;;:A::;r""';-.... ;....T_t_"l"';; .. ;;';;;:;;"..:-"'__.,-:--:::::-::::7,":;--::;::7:-;;--~~,8 Ii £M 4~ r,Lff..,; ii I. 7 

E9 £/CJ -COO/ C,U,;'r' . I ·'-1 /Yi..,~ T ~E USi.D t)A/F/•F2 

~~ .:..~c; .... £tr· vi v-'?i v''-1 JC 1./~~ 1_//' J3. v'~ 
7e- .-,,.,; 1_ I _,.-A- .'7'E ,.-;-,•: - . /(: /?/ \ 

/. M/fX//rlVM LE/Iv LEA/GT,.,..,,- 1'~2-/r! 

'- 7?Mu·~·,}T0P .::.1.L-6 _ y- :7/YkL- ,.,c . C'/~ 
~ <!.t/,-.h:J# C'CJ.Q:P~C-A-IT LEA.o..:' .::"'..U Jff'.I 

_;$JD ..ej'Z. 

ZONE LTR 

-+--+---1--£.Z.- E8 4 -C'OO/ ChLL',' ·:!:..~1 
§_§__ _ _ ~~ -COC/ c:A..Jt.Y 4-~ 

L<?____ ~~·z.--:'1 _ :::::,.,~;- ... -_,;,.~_;._::~-·- 4Z I 

_4F°_L~ e'RZ. -;'f 1 -C?C, .- -O<J6 Z 4l 

c[,~;_,~,,;- -c:."?<:L_r ~"'.'}~.;;,_- 4Z 
-1---l.--+-- -~.€=..!e/.,,_:::.-· _ 4 C?R/- "1 -Coe:·; ,.. -oo::: z.. ~I.' 

4--+-.....-il--=.e.:...:3"'--_.j..-=..s~~ci- --=-;~::~--~ ._~-o~T' iii 
e" SCR/·C. /:Z:S::,1-:,~;:}}"N 4/ 

1--+--------+--+--1---+--·-- ______ _ ::_g?_q_:1 ::_-oooz 
EP 
£I~ 

£15 

E/I 

C3 -(fl 

C3·(-) 

-=-~le.~.:.:.~---
-0001 ( -0002 

- 0001f-0002 

48 

55 

54 

z ,,,.,,.o c-xr ;-c;c -:rl'I ( .3 /?'4<:~:: I 

BJ REN{ r;.u- /I/I .JI //'Ii ,/ / a·;, _, I::_ 
.,,s.~,, /. I !M 1 / /) {) 

@ 11€.M C.~ IN'>llLATllJN 1.5 Of>TltJNAt., 
./WWEVEll ITEM "f" Mt.t:<;T SE. V'S.ED Off 
~~~~AND F4:· 

[i] SEAL 'pEJ< PR.ace:-:,., 3 

1 fl,Akf ,t,rPE'0/-R-/·~~E L;/r_·r, AJD' 

I /;,_J£_, JeEv'l:...IOA.J L'EVE{. .PD-' 
/ /'EV1.::. -'/ , .: EVE' e.: _:v of:: 

.3 /TE/1/.C: _.,.,".!, //, 2/ 29 .:::c. :'-r' - ~·9 rE;.uu·r 
::.uPPc1ru 7',,..eGw"'1Fr fll/.-Y er u.::.E,c ,.cc;JF? 
410U..VT1~6. L'.X T Tv()/;'7 C:cX'-~ tu.-"':. .If.ER~: 
;?IU~T BE (,/:.Eu W#EPE .:.~c.::: re ,C-OR 

,1 

f3 

l 

CNJ97!07 fC') 

E 

F 

Z;r/c-3z.~"fBH 5 (c?/, CZ, C':J) 7 REF r; 
/flNi'I< Aff'ROPEWf TE l 
REii lE>/£(. ?FR 
REV lEllEl ecu··K . 

"'" 6 - !Jc x i" B# 

~EXT TOOT# 

TEST Pf(OCEO/J.fc f9¢..1~88-'390/J il1 * * * * 
01/fG,fA,,, I DI E I F i F IF I F 

~ ;:;1,.,aL v _ -----~~-=t%tth-~- tZ I Y IN..:..c: _,_J=· --"-'-~~ 
~---.seNEA'JAT/(!. D//96RA/l'I ?,,3684 - 990/ * * 

9~~~6 -CJCJO/ * .. 
l A 

* 8 

B 

* * c. c c 
c.. D E 

.LN'JULATOR 

'*,EXT TC·GT/i 

"-.fr. ·Z8 A/VT 

"b £)1.T TCCT# 

.,6 t"Z /IT 

_, .cc7/0A.I c.;- C: 
~ /-t' /IC'.E~ 

( /'!, ,_'"'::, CR6 z!'p 7, cR-"') 

:51UD 
fAIJODE) 

..:-cc 7:-<.: ,-j -4-A 
.·:~::'hCE /t vA-/£ 

H 

J 

K 

L 

c'N <//3,.3:1.:;; i~ /_:}/..:_~ "1.0€£ET.e"0 

M ~' .-E 2 .. ·uPL'f'ITEO Rev t.EV'E(_ 

,____, _ _,~e.c ;;;c;: 

~ £i:;7J~I/;>;R~~~~oi;" 
kEl/15€D BALLOOl.J C'A'-'.OcJT.5 

P t'A/412~79 (c)<J'-~ ...,(J)CIPA47ED 
/Ui' i.£1//££. /jt.CJC' 

R. CIJ41ZOBDrBJ1lo--L.,.flJUM -1,·Z !TE.NI 
ZSA Wll~FITHWF412JQTY !TEM5D WRS 

.0.50AWA5Fl111£JJF4(3Jl>f){)E/J NdTE 
!"IJUPIJA11:/J t.EV UVl::L BlOf.~ 

.::. ~N.P/SZ'17 1c;,04_ m llPDllTFO 
'!_EV LEVEL ,e,: .t:" 
,';1J./_-;; ?,,, ([}) ~ c.a •. ,,.,__//)a(/-tJtlt:J/ 

~· 
I 

T I - t:-JJ_ , .1: 1 TEA1 ~z ».il5 ZJt:.5lZ· 
u.J.JlfZMv,:Jc7J TEfT ,P;(JC: ~ ilf'/JATEO 
jEI' tE//Eii fil.<JC:.< 

CN4t7'J81 <C) ~- W'o.W.u..t (I)- I~ -2. LM 
DELETED R2 ( R3 IN ITEM 4.5A (2) LM 

U ITEM 45 ~ANT. WA5 4 (.3) ITEM Mt'54A 
ADDED. <4.) UPDATED REV LEVEL BLOCK 

CN41Z916 rDl 'il. : ... :o.o,,.,.' (1) 0001,
V LM ITEM :J3 WA5 2.31768-001 (2)UPOATED 

REV LE VE.L BLOCK 

31 1 -fi £.X T 7COT/"I 

~ .,,.-f-cB A,JU/ 

) 

'6·32x-Je1-1 

~745" 
ViEW DD 

(J/,J7) 

C-414/l/SPfE) .:fr· (/JPl"P,,f/EO 
-~v Lr¥rL ~~,;; 

CN420322(C.~(I) ITfM 17 
y WA5 4111/S-OOfA ('2.)UPDATEO RH 

LEVEL AlrLK(.5\ ITEM !.SI WA':> 
41/abZ.2.·00IJ 

F "' H J 

PROc:'ESSES; 
SCYDER PEK ,.C-/Z/', __.,.;£7/';lc;Q 

I 
.? , Jo•iRr PE K ;:: /<::Cc:: 7 ,.-/--'E JL 

c!C/i~- /. /,'~/6.hT .C·9 c<:'<'°R 

<'. ~-

c R~~I :..:: vcL Biul'-: 
E'. t!Jif./T .?u'/l,/~- A-b~ 

K L ;Y\ 

UNLESS OTHEFfWISE SPECIAED 

CODE 
IOENT PART OR IOENTJF'Y'NQ NUMBER 

UNLESS OTI-i9'WISE SPECIFIED 

(R[V LDNT SH2.) 

• REMOVE ALL SURAS ANO SHARP 
IIDCiE!I 

1------+---+--+----I • OIMENSIONS ARE IN INCHES f-=-"-""~=--,;;_.:.._~:_:_::=-1 

CXlNCENTRICITY MACHINED 
~-010FIR 

1------+---+--+----t . i~~;~:s 

• ~·L LMfTS APPl Y 
BEFORE F~!St-i PROCES&NG 

• fCEN'TlFYtNG NUMBERS SHOYIN IN 
PAf:tENTJllESES FOR REFERENCE ONLY 

• iN'TERPRET ORAWING iN A.c.cc;wOANCE ,fj-;_}";- -
wrn-t MIL·STD-100 1--c!~I.~,~~, ~_j-=.J-+-.:i""'-7/)"'0,.-t--t---t 

HOLE TOLERANCE 3 -IL>) I 'l u 
~ ::gri ~~~ ~·ggr ~ !:88f .,,._"'""'""6""7""""-+""?;;,,:;'~o~T-__.--t 
~!~ ~~~.&W 1~~~:86~ APPLICATION 

3 PL.ACE OEC1MAL$ i 0 l 0 
? ~ A~F f"'tF'f"l\11.ALS ... 02 

LAI 

B 
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8 7 6 

D 

c 

SZJJ..1_£21 

B 

A 

8 7 6 

5 

lo 

5 )
. 

.. 10 Lvr,,RINf, 1· 

« /O EXT TOOTH 

.. /0-32x3/g BH 

.,.10 32. x 3/~ BJ.J·1 

l "10 EllT TOOTH J ..:. I L. 

.. 10 NUT 

lt/O L IJ(',, Ii IN'! 

SECTION [-( 
SC ALE: NONE 

2.9 REF lC.3) 

55) REF 

7LL\L.LJ 

~REF 

5 

4 

;.
1 i'I 

4 

3 
REVISIONS 

ZONE LTA 

CN47.·+34." (1"1 i r»~· UlAuiJt.'J ':}\\'Z. 
Af\(/)I r-.• ,r1N-n1~J1,-r1cr1:' 1111'1\4?., _ ~ /1~ 

\YI\' l\17E''i~·-f\"\LJPl:lAff\J RLV • 1
-"' 

~N4l,, 3S\ (()1).JH,.;; -(~ l:N\ -Of)Dl..a-

1 
U.\JU ~\DC..\<... 

-()t()? ! I I NI 31,, WI"'·" ~11147 ·9000 . r1 
Ar'> (i" LM -e:.uo1 11 LN\ l'J w1v,'\m71 ?'.-iz-n .A!r~ 

e 0002. \\lh\ \'1WA'Jl\lllo7-2-00I!:. (3) 
_ _l_l PDI\ Tl: D Rl I/ L=l~\J~l.-"'\.._'2.=ill"--C."'\<\.~--+---+----1 

AC CN42t>Bl8(8) il.'W~U 
(fl ADDED WIRES II t 12 TO WA 
12l1T£M 15 (/lo WAS 4PUC.1,C2,t3CC 
13! REVISED PICTORIAL OF ITEM 2.., ;,-11-71 .P' 
14l ON-Jc -2 AOD£D LM ITEMS 55,51., 
57, 58,AND 5~ (5! ADDED ~EtTION E-E 
(<,,I UPDATED R£V LEVEL BLOC.I< 

SHEET 2. 
AD 

D 

c 

B 

A 
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0 
<§: 
Q)' -

0

c11 TEXAS INSTRUMENTS 
I N c 0 R p 0 R A T E D LIST OP MATERIAL (. PART NUMBER J REV &..J 

{ PRINT 1 ITEM 
NUMBER 

0001 

0002 

0004· 

0005 

OOOb 

0007 

000!3 

0011 

0012A 

0.)14 

0015 

0.Jlo 

0017 

00l9A 

JJ2J 

0021 

0.)22 

0023 
DRAFTSMAN 

APPD -MFG 

T.I. 138~9 

QUANTITY 
PER 

ASSEMBLY 

00001.000 

REF 

00001.coo 

00015.\JOO 

00003.JOO 

AR 

AR 

00002.000 

OJGOl.JOO 

AR 

AP 

ooon .ooo 

00002.000 

JOOJ2.0J.J 

OOOJ4.0Jv 

00004.()00 

OOvJ2.00J 

DATE 12122/17 PAGE l of 1LM 09'i3.tl8'i-0004 " 
~uN=IT:--...-D-G---r~~~~~~~-...--~~~~~~~~~~~~~~~~~~~--,r-<-~~~~~~~---L..-~--< 

is~~E s~E· PART NUMBER DES CR IP TI 0 N VENDOR PART NUMBER 
EA 09436~0-000l Pwa, +SV HATN TIG & ·c-GNT 

EA 

t::A 

EA 

FT 

FT 

EA 

EA 

FT 

2.A 

EA 

t:A 

EA 

EA 

EA 

EA 

09436Sl-S901 

0226594-0001 

CIAG, SCHEM, +5v MAIN RtG G CGNT 

hEATSlNK-+5v M~lN ~EG & CONTROL ul+OO+C4 

0185113-uOOl X SPACER XST TC-18 CASE * 
Old42t2-u0ul PAO,MOUNTING,T0-5, 4 LfAOtREO THR 

0410499-0013 lNSULATION,SLEEVlN~ # 8 NATURAL ~PL 

0410499-0010 INSULATION ~LtEVlNG,TEFLuN #1~ NATURAL ~PL 

u4193te-Ov02 HEATSl~K,TRANSl~TOR WAK 

09729:>7-000l TRANSISTOR,2N930A t-4PN LOW CUR AMP,rn-u HOT 

QlO 

v4ll40v-00lo hlRE, l6AwG, SOLlO, UNINSULATED 

0235182-0002 LOCTITE ScALE~T G~~OE 242 LOC 

v234866-Jl0v ~ING 0 7/32Xl1/32Xl/16 P-K 

u4l6622-0033 WASHER #10 FLAT 

0226578-0001 REACTOR,15 AMP 

ll l2 

J235J57-0~Jl 5CREW ~-32X9/l6 BH SST 

04llll5-J044 NUT,4-40 HcXAGCN CRES STEEL HS 

v972988-0J15 SCREW 4-40 X .315 PAN HEAD CRES 

- 7147-5 

- f4IL-1 .2d29 

-SJ.349 

- NF-2u7 

- 2"930A 

--21t2 

- AN960Cl0L 

-35649-24'9 

00010.000 EA 04ll1Jl-0057 LOCKwASHER # ~ EXTERNAL TOOTH CRtS wPL - MS35335-57 
DATE DESIGN ENGINEER DATE TITLE 

t.- 3--78 CARO ASSY, PWS, +5V MAIN REG & CL~TRul 
DATE ~PPD. PROJECT ENmNEER DATE RELEASED DATE PROJECT NO. 



0 
ii" 
~ -

~
0 

TEXAS INSTRUMENTS 
U/ I N c 0 R p 0 R A T E 0 LIST Of MATERIAL (. PART NUMBER J REV 

DATE 12122/7 7 PAGE 2. of 1LM 0943t.8S-Y00~ ._ 
/' PRINT QUANTITY UNIT -,----------.--------------------~-1--------_L-~ 

NJ~~ER As/e~atv is~~E os~~· PART NUMBER D ES C RI PT I 0 N VENDOR PART NUMBER 
0024 00002.000 EA 0996TIT-0006 lNSUlATOR -Gl<AY .oo<r THHULLY --crlliO \J5578)-/4ul-u9"'Fl\-H 

AR EA 

0026 00002.1)00 EA 

0026~ 

0027 00002.000 EA 

002H 

00278 

Ou27C 

0028 ocoo1.ooo cA 

0028A 

0029 00001.000 EA 

0029A 

C030 00002.JOO EA 

0030A 

0031 CC009.000 EA 

0031A 

003113 

00 32 00004.0ilO EA 

0032A 

0033 00002.000 EA 
DRAFTSMAN DATE CKD. DRAFTSMAN 

APPO.·MFG. DATE APPD. PROJECT ENGINEER 

T.I 138~9 

0231142-9000 

097 293't-0014 

COMPOUND THERMA~OTE,2 Ol JAR NGN-TOXI~ 

DIOOE,IN759A ll.O v si ~lL VClT RcG 

CRl CR2 

0972124-0001 RECTIFIER,SlLICCN 

PIN 5380~3-vOOJ MAY BE 

SUBSTITUTED 

CRS CR 11 

og72934-0006 CIOOE,1N751A 5.1 V 5i SIL VOLT ~EG 

CIUS 

0972934-0007 OlOOErlN752A 5.o V 5~ SIL VOLT REG 

CR12 

023b0Sl-53CO XST 2N5302 

TtiR -250 

~Pl - 1N759A 

--025'-0fk 

QPL - 1N751A 

I.IPL - lN152A 

Tl -ZN530~ 

0972948-0002 TRANSISTOR,2N222ZA NPN GEN PURP S~ TO-J8 Tl 

Ql U2 Q3 Q4 ~5 Q6 Q9 Qll 

- 2N2a2A 

Q12 

09729)8-Ju02 TRANSISTCR,2N2907A PNP GEN PURP Sw TG-lb Tl 

f;.7 Q8 Ql3 Q21 

- 2N2%7A 

0418288-0COl TRANSISTOR,2Nl71l ~Pl - 2Nl 7li 
DATE DESIGN ENGINEER DATE TITLE 

CARO ASSY, PwB, +Sv HAIN RfG G 'uNTRul 
DATE llELEASED DATE PROJECT NO. 1 l 

PART NUMBER ] 

LM o94tl6acr-oJwJ 
REV 

liw 



() J~.r-1 TEXAS INSTRUMENTS ~ 
~ ~) INCORPORATED LIST OF MATERIAL Ii PART NUMBER j REV 
Ill DATE 12122177 PAGE 3 of LM 094368c;-ooti Ir. ::s 

(JQ PRINT QUANTITY UNIT DWG. 
(1) ITEM PER OF PART NUMBER DESCRIPTION VENDOR PART NUMBER 

NUMBER ASSEMBLY ISSUE SIZE 

....... :>033 -~ Ql5 Q20 -
\0 
.a;:.. 

0034 ocoo2.ooo EA 02360<il-0Jl5 XST- 2N3740 MOT -2N3740 N 
"'-J 
"'-J 

0034 '\ Ql7 Ql8 
w 
I 
\0 
"'-J 

0035 OOOvl.000 tA O'i72714-0v01 THERMISTOR-GLASS f ~CBE MTO, 200K OHM 0 
~ 

0035 A k81 

0036 CCC02.iJOO EA 0996521-uuu3 INSULATOR GRAY .009 THERM All Y cor-.o 055~85-7~0J-09f~-04 

0037 OOOJ2.0;JO EA 0235341-0lJO SOCKET XST T0-3 CASE tlH -9So6-l!>-l 

0038 ccoo2.ooo EA 0222222-74aO NETWORK SN7400N -SN1400N 

0038 '\ t.J3 U4 

O'- 0039 occo1.ooo cA 0 2222 22-7403 t.ETWORK SN740JN 
I 

LI-) 0039 A Ll .._,!.) 

0040 cooo1.ooo EA 0222222-7409 ~ETWORK-SN7409N 

0040 A U6 

0041 oao~n. ooo EA 0222222-7474 NETWORK SN7474N -~N141'tN 

0041 ~ U5 

0042 cooo1.ooo EA 0222222-7121 ~ETwORK SN74121N 

0042 A U2 

0 0043 00001.000 EA 0972663-0001 NETWORK,LH339N 

ce: 0043 I\ AR2 -!. 
~ 0044 000\ll.OuO EA 0 2 2 2 2 2 5-2 311 NET~ORK UOllNt SN7 2311P SEE - Tl ORA._, ING 

DRAFTSMAN DATE CKD. DRAFTSMAN DATE DESIGN ENGINEER DATE TITLE -CD CARO ASSY, P._8, •5V MAIN ttEG C. CONTf<Ol 
3 
C'I> APPD.·MFG DATE APPD. PROJECT ENGINEER DATE RELEASED DATE PROJECT NO. I 1 PART NUMBER ~ REV 

0 LM o91t3689-ooo "' ~-
c;;· T.I. 138'9 

()" 
::J 



..... 

0 

TEXAS INSTRUMENTS 

PllNT 
ITEM 

NUMBER 

0044A 

0047 

0048 

0049 

0049A 

0049R 

0050 

0050~ 

0051 

0051A 

OJ52 

0052A 

OJ53 

U0534 

OJ54 

0054A 

OJ55 

0055A 

OJ56 

0056A 
DRAFTSMAN 

APPD ·MFG. 

\.. 
T.I l3U9 

INCORPORATED 

QUANTITY 
PER 

ASSEMBLY 

00002.000 

ocoa2.ooo 

00011. oov 

ocoo2.ooo 

ooco2.ooo 

00001.0~0 

OOOJ4.iJJC, 

JCi\Jvl.OOU 

JJv.J2.JOJ 

UNIT 
OF 

ISSUE 

EA 

i:A 

EA 

EA 

cA 

f.A 

t:A 

DWG. 
SIZE 

DATE CKD DRAFTSMAN 

DATE APPD. PROJECT ENGINEER 

DATE 12/22/ 71 

PART NUMBER 

0411100-0J 74 

0411010-0003 

.:>972932-0Jvl 

LIST OP MATERIAL 
PAGE 4 of 

DESCRIPTION 

LOCKWASHER 1/4 l~TE~NAL TOOTH CRES 

NUT, JAM, fiEXAGGN 

DIOOE 1 1N9148 SWITCHING 75V PlV 7~~A 4~S 

(R3 CR• CR5 CR13 LRl4 CRl7 

CR6 CR7 CR9 CRlO CRl; 

0418247-00i3 CAP 15.00 Mf 35V 10* SIZE C 

Cl C5 

0972929-03S4 CAP FlX CERAMIC 6d0 Pf 10 ~ 200 V 

C9 ClO 

0539370-0!:>0l kES FIX FILM l6.2K OHM li .25 ~ATT 

R67 

J~72965-J016 CAP FIX CERAMIC .022 MF 10* lOOV 

C22 

J532736-v0J2 CAP FIX CERAMIC .02 MF 20/80* 25 VOLT 

C3 C7 C23 C39 

OY729t5-0~20 CAP FIX CERAMIC .047 MF lOi lOOV 

C21 

0419058-0001 CAPACITOR .u33 MF 50V zoi 

Cl4 Cl6 
DATE DESIGN ENGINEER DATE TITLE 

(. PART NUMBER J 
1lM 09't3oac;-uuo~ REV W ) 

VENDOR PART NUMBER 

~PL - MS3533J-74 

UPl - AN3l6-C4R 

Tl - .lN9l4b 

MIL 

..;.PL 

<-OR - NA55 

"1Pl - Ct<C6BX223K. 

C~L - 2DOU60t203L.c C 

~PL - Cl<GoBX4731<. 

-uK!:>0-333 

CARO ASSYt Pws, +5V HAlN REG ~ CCNT~Cl 

DATE llELEASED DATE 'IOJECT NO. I I PART NUMBER ] 

LM u91t36a9-ooo
1 

REV 

"' 



PRINT 
ITEM 

~UMBER _ 

0057 

00574 

00 59 

OJ59'"-' 

0060 

0)60A 

Ou 61 

~0614 

0062 

006! 

0063A 

006'1r 

0064A 

OOo~i 

0065A 

0067 

0067A 

Ou69 

0069A 
DRAFTSMAN 

QUANTITY 
PER 

ASSEMBLY 

00006.000 

00005.000 

cooo2.oov 

OOOJl.000 

00004.000 

00002.0vO 

00001.000 

ccoo1.ooo 

cooo2.ooo 

OJ005.0JO 

UtJ~T DWG. 
ISSUE SIZE 

EA 

EA 

EA 

E.A 

cA 

EA 

EA 

EA 

EA 

EA 

DA TE CKD. DRAFTSMAN 

12122171 LIST Of MATERIAL PAGE , of 
(. PART NUMBER J REV 

1
LN\ 09436&~-oo~[ ~ 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

05343148-vJOl CAP FIX CUAMTC .!u M~ ~80 'TJV CRL - UKTI-T04 

C19 C20 C26 Cll C31 C38 

CAP FIX TA~T SGLlu l.O HfO 10: 5J VOlT ~PL 

c~ ca c11 c10 c2s 

0972924-u019 CAP FIX TANT SCLIO 22 MfO lO '3j VOLT QPL 

C2 C33 

0972924-0ull CAP FIX TANT SCLID ~8 MfO 10 ' 15 vu~T ~PL 

Cll 

02308S5-l00U CAP 100.0 HF 5l>V 

Cl3 Cl5 C34 C35 

09729~6-0096 ~ES FIX 20 K CHM ~ l .25 • CAkBON FILM 

I< 18 R4 7 

0~72946-0040 RES FIX 91.0 CHM 5 ' .25 W CARdON FILM 

kl7 

0972946-0060 RES FIX l.lK OHM 5l .25 W CARBul-. FILM 

Rl 

0972947-0009 RES FIX 4.7 OHM 5 i .5 ~ CAkBON Fil~ 

R36 R39 

0972946-0027 RES FIX 27.0 JHH 5 i .25 w.CARBUN fl~H 

R32 R37 R38 R33 R61 
DATE DESIGN ENGINEER DATE TITLE 

RUH 

Ruh 

RUH 

tcOH 

-M39003/l-230~ 

-M.39003/ l-2~ Jij 

-390-HJ7-G05u 

- R-25 

- R-25 

- R-Z5 

- R-5u 

- R-25 

CARO ASSY, P~B, +5V MAIN REG & CCNT~CL 
1--~~--~--·---~--::-:=-+·-=o-=~~==----------,,..,..+---...,..--,-----------4--------.------~-------~-~ 

APPD-·MF-G -- --------DA-TE_.__A~-PD_. P-RO-JE,_.CT-E-NG-IN-EE-R ----D-AT-E ._Rf_LE_A_SE--D --------DA-TE-'-PRO-J-EC-T N_O_. __ __.J ______ }._L_N\ __ o_"_"_'3_6_8_u~-8-Eo_u_o_~..L-..-RE-V ~_/ 
TI 1138~9 



~TEXAS INSTRUMENTS 
INCORPORATED LIST OP MATERIAL ri PART NUMBER ~ REV "'\ 

DATE 12/ 22177 PAGE 6 of LM \>9't3oec;-ooo w 

/' PRINT QUANTITY UNIT D'WG. PART NUMBER ITEM PER OF DESCRIPTION VENDOR PART NUMBER 
NUMBER ASSEMBLY ISSUE SIZE 

0070 uOO\J Z. OllO EA 0539370-0222 RTI TIX TILM -i-J.o -C-HHS .nw n ~ --~5 

0070A R57 R58 

0071 00002.000 EA J972946-J034 RES FIX 51.0 OHM 5 ' .25 ~.CARSON FI~M ROH - R-25 

0071.\ R48 R60 

00 72 00002.000 EA 091294 7-00'tl RES FlX 100 CH., 5~ .~ W CAKBGN FILM RO ti - R-5u 

0072A Rl2 R69 

0073 OC.G02. 000 EA 09729't6-~0l 7 RES FIX 10.0 OHM 5 i .25 ~.CARBON f ILM KOH - R-25 

G073A Rl9 R't2 

0074 00001.000 EA 0972946-0065 RES FIX l.OK OHM 51 • .25 w CARBON F l&..M ROH - R-25 

0074.\ R 15 

0075 0(]004.000 EA 0972~47-0057 RES FU 470 uHM ~* .5 ~ CARBON FILM Kl.JH - R-5\J 

0075.\ k.34 R35 R40 R41 

0076 OOOC7.000 EA 0972946-0057 f<ES FIX 470 011M 5 ~ .25 w CARBON FILM ROH - R-25 

OtHoA R27 R28 R31 R 7l R5't R55 R62 

0077 00001.000 EA 0 972946-0079 RE:S FIX 3.91<. OHM 5 ' • 25 W CARt:JON FILM RUh - k-25 

00771\ R2 

0078 00002.000 EA 0972946-0063 Rf:S FIX 820 OHM 5!1 .25 ~ CARBON FILM ROH - R-25 

0078.\ Rl6 R46 

0079 occc2.ooo EA 0972978-JC75 RES FIX COMP 1.0 w d2 OHMS 5 t CJPl -t<C32Gb20JS 

0079A R63 ~64 
DRAFTSMAN DATE CKD. DRAFTSMAN DATE DESIGN ENGINEEI DATE TITLE 

CA Ru ASSV, PllB, +SV MAlN REG & CC~T~CL 
APPD ·MFG. DATE APPD. PROJECT ENGINEER DATE IE LEASED DATE l'IOJECT NO. ] 1 PART NUMBER ~ REV 

LM \l91t3b89-JOU .. 
\. _,) 

T.I. 13 ... 9 



~)TEXAS INSTRUMENTS 
INCORPORATED LIST OF MATERIAL fi PART NUMBER ~ REV 

w ) DATE 12/ 22/77 PAGE 1 of LM 0943oa~-ooo 
PRINT QUANTITY UNIT DWG. PART NUMBER ITEM PER OF DESCRIPTION VENDOR PART NUMBER 

NUMBER ASSEMBLY ISSUE SIZE 

oaeJ OJOJl.000 EA 09729't6-0J6 7 RES FIX 1.2K CHM 51 .25 w CARdCN f IU,- AOH - R-~> 

0080A R4 

0081 00001.000 E.A j.5393 70-u4C 8 - Rf;S FIX FILM l.74K OHM li .25 ~ATT COR - NA5) 

0081A RU 

OJ82 00005.00J EA J972946-0J13 RES FIX z.2K uHM 5 ~ .25 W CARBON f lLM J<(jti - R-25 

0082A fU4 R49 R24 R,l RH 

0084 OJOJ2.00J EA J539370-J44o RES FIX Fl U4 le • 3 2 K JH flt u • 2 5 ~A TT ~OR - NA5) 

0084A R43 R65 

0085 00009.000 EA 0 9 72946-00 81 RES FIX 4.7K OHM 5 i .25 w CARBCN f 1U4 RuH - R-25 

0085A R8 RlO R5o R 2-J R 7 2 k7o R78 

008~B R 79 R80 

0086 OOOJ5.JOO EA 0972946-0089 RES FIX lOK OHM si .25 W CARBON FILM ROt'i - R-25 

0086A R3 R5 R6 R50 R15 

0)87 00004.JQj EA \:197294o-OJS2 RES FIX 5. lK OHM 5 ' .2, ~ CARSON f lLH ROH - R-2, 

0087A Rl3 R52 R82 R83 

0089 00002.aoo EA 0972946-00<;S iH.S FIX 18K OHM 51 .ZS W CARBON f IlM ~OH - R-25 

0089A k29 R30 

0090 00002.000 EA 0972940-0107 RES FIX ,b K CHfi' 5 :& .25 w CARBON FllM ROh - f<-25 

0;)90A R7 R9 

0()91 00001.000 EA. 097291t6-0lll RES FIX 82 K CHM 5 .C .25 w CARBON f l~H ~Ot1 - R-25 
DRAFTSMAN DATE CKD. DRAFTSMAN DATE DESIGN ENGINEER DATE TITlE 

CARO ASSY, PWS, +5V HAIN Rfb & CC~T~OL 
APPO -MFG DATE APPD. PROJECT ENGINEER DATE llEl.EASED DAT! ,llOJECT NO. 

J ]LM 4l94p368u9!!ooo1 REV • \.... _______ 
T.I. 131•9 



0 ca· 
~--

0 

TEXAS INSTRUMENTS 

PRINT 
ITEM 

NUMBER 

0091A 

0093 

OJ93A 

00 '14 

0094A 

0096 

0097 

0098 

0101 

0101..\ 

0102 

0102.\ 

OJ.04 

0106 

0106A 

0107 

0107A 

0111 

0112 

0113 
DRAFTSMAN 

APPO.·MFG 

\. 
Tl 13149 

INCORPORATED 

QUANTITY 
PER 

ASSEMBLY 

ooco1.~vo 

oouo1.ooo 

OOCC4.COO 

00002.000 

OCC04.000 

00002.000 

0000 2 .1.>00 

Ak 

occo1.000 

00001.000 

00002.000 

UNIT 
OF 

ISSUE 

EA 

EA 

EA 

cA 

EA 

FT 

EA 

EA 

i:A 

J00.)1.·JOO EA 

DWG 
SIZE 

DATE CKD DRAFTSMAN 

DATE APPD. PROJECT ENGINEER 

DATE 12/22/77 LIST OP MATERIAL PAGE 8 of 
(. PART NUMBER J REV lLN\ 0943oa9-aoo4 • 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

R53 

097 24i46-0097 RES FIX 22 K OHM 5 i .25 W CARBON FllM ROH - k-25 

R73 

0232163-0000 JACK PRNTO CKT TIP HORIZCNTAL 5 AMP REq JUN 

TPl 

-105-15~ 

0972988-00l4 ~CREW 4-40 X .312 PAN ~EAO CRES 

0235788-0JSO TERMl~Al LUG SCLDER sro.H .25ox.020 ZH -.'34 

0411101-0058 LOCKwASHER #6 EXTERNAL TGOTH CRES I.IPL 

02305't3-3000 CAP. .0100 MF lOJV • 80.-20* Eid 

C24 C29 

0539370-0546 RES FIX FILM 47.5K GH~ li .25 WATT CCR - NA55 

R41t R45 

u4ll400-0018 wlRf ,BARE TI~NEO,l8Aw~. COPPER BUS J._.;P -.1.&-030 

0418356-2261 CAP FlX 100 MF lOV lOi TANTALUM $GllD -M.3900::,/l-2~o~ 

Co 

0539370-0~93 RES FIX FILM 13.3K OHM l' .25 ~ATT COR -NA!>50-1Ci~PPM/C 

R68 

0966547-0001 EXTRUSION,INSULATOR-HEAT SINK 

0417630-00ul AOHESIVEtEPOXY ~151 -EfOXl-PATCH ~l 

097294~-0J4l RES FIX 100 U~M 5 ~ .25 W CARBON FILM ~OH - R-25 
DATE DESIGN ENGINEER DATE TITLE 

CARC ASSV, PwB, +5V MAL~ REG & CONTRUL 
DATE IELEASED 



~1,: TEXAS INSTRUMENTS 
'\..__"JU(,, ' 
-~,' 

INCORPORATED 

-~~ 
ITEM I 

__ NUMBER-~ 

01 DA I 

011 •• ! 
I 

OlHAI 
I 

0116 I 

011 t>A I 

o 11 l I 
I 
i 

Jl 17.'.4 I 

i 
I 

Olb I 

~ll9A I 
I 

0120 I 
I 

Jl20~ 1 

i 

0123 i 

012 j.\ I 

0125 I 

I 

0126 I 

! 

01n I 
I 
I 

J 12:'1 I 

I 012 9 

I 

_J_ 
DRAFTSMAN 

APPD MFG 

QUANTITY UNIT DWG PER OF 
ASSEMBLY ISSUE SIZE 

00001.'100 C.A 

OOOvl.000 t:.A 

OOOJl.OOl> cA 

COCJC2.00J i:.A, 

00001.oJu t::~ 

occo1.ooo =~ 

RtF tA 

AR :.A 

AR Fl 

Ak fT 

ccco2.ooo ~A 

DATE CKD, DRAFTSMAN 

DATE APPD. PROJECT ENGINEER 

LIST OF MATERIAL _(LM o9tti~T;~aoo~ RE\/ 

w J DATE 12122111 PAGE 9 of 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

Ro6 

J97 294 d-JJ\Jl TRA~SI STOR, NPN,Gcl\.PURP.Sw T0-5 Tl - 2t.2219A 

Ql9 

~53937.J-J'i2tJ RE:S FIX FIL~ 2.67K OHM u .25 11111ATT CGM - ~A55 

R70 

\l97294o-OJ51 RtS FIX 210 Gt1M 5 :c .25 .. CARBCN FI L1'1 fiOh - k-25 

R21 

0972946-0u]) f\t:S FIX 2.1K O~M 5 * .25 w CARBGN f h.M R..Jh - R-25 

k22 R59 

ll97 294o-OJ5~ RES F!X 390 OHM 5 " .25 -. CARBCN FILM ROt1 - R-25 

R23 

0539310-0 .. :)5 Rt. S FIX fl l"'4 3 .32K uHf' u .25 llllATT CJR - NAS; 

R77 

0943710-99\ll l.NIT TEST PF-OCECuRE,+5 MAIN ASSY 

J"tl 7486-0CJ't CCMPOUNO SILICON iHV l RAt-. SLUC t; NT ~"'ic - 314'9 

04llt'34-0300 SLEEVE,PVC, .\)J4 cu. tiLACK -'Pl - MlL-l-631 

.)4171 77-0JJ4 INSUL SLVG,.125 ILi cLEC-HT SHklNKABLE !>c E - CkA~d~G 

~996521-0014 lt-4SULATOR GRAY .009 TtiERMALLY CuND 055i85-l40~-~Sfk-2~ 

DATE DESIGN ENGINEER DATE TITLE 

CARO ASSY, PwS, +5V MAI~ REG ~ Ctld f(LL 
DATE RELEASED DATE PROJECT NO. l }LM 

PART NUMBER ~ RE\/ 

094368 9-(;00 Mi 



Jd]S\ ~ 942773-9703 

D 

c 

a 

8 

.........___SEE VIEW£ 
5ECTION A-A 
SCALE.' NtJNE 
2PLACES a" ROTATE[) 145°CCW 

QH-ROTATEIJ 35°CCW 

CLINCH LEADS ON '' 
CONbllCTOlf SIDE 

7 6 

NOTES: CONTINUED 
~; :'.'\' lr"t% 4P, 'l;49 ZS M-M~~l-#~k ~ -

f 115', '! t~c :r:• ., 2f:S "'l'' ;'"bf,,. 1 f9J r CtJVf1r 

J: :;:::::~,;::·::~~ 
0fA)5 ?i'j'9'ff ' 5 €;f7 f ~'"'tr l'Ji:l't-fl 1 ,, 1 r.-

ro 7!:i!i' 1U ' be r; "' nn 471;11' ti,,, ;4 r nu J Zl'lf 
f Pl :CC'~« l ''~ 'e "t ("t)t 't... J:4 \ ' rq-e Ll 4 

'7'' # = ,.UE ,.. t'U ti i 
II. CAPACITO!i'S C/3, CIS, C39 ANO C3.5 Mt/';T HAVE END 

SE/IL ENCllPSVL/JTEIJ WITH EPOl'.Y (/TEM lli!J 
f2]'APPLY COMPCJl/IV0(!7EM c5J TIJ RB/f ITFM .-Vi I. 

WIPE; OFF EXCfH llFTER MOLJNTIN(> IN 1-iEAnlNK 

I ITEM 4> 

5 4 3 

JJ , Tl · : -~.JN I 11/r/f 1- N-/TF5: 

-:ft}-.4fft./ '--~n6±-e-5 1 ..:ur1/i'M~- 1. M/'iXtM/JM rOMl'ON'N-:- 1:11-,11/ rr-<rJIV' 
JI 51> 'i T "'.1! #4? ! If_ ~~=t# 1 ; :'." T 4, -. , '/f ON£N i _•_•/I _1/ Af.l I cir?. f F 
t¢1.t-C-2'

2

c S'--J~~-.'f'-7*¢; !1'oE=1'r;4;l'IG~ f)/r.JLE L.LA[J 11·; !if ;J.J,fi.'D /INC -:--/N 
-~--a£f~" -.f.,~c ."'.MAX!Mf/M ,J/lr ifN,:,-,'-f lli'<JMr;JAL-'tl< !:/~-

[i]CUNfH /TAr·; r)N (1JN/'l/r_«.r?R -~lr'E rJF CA/ff' ~7/CF or CARD 15 JJ75 
F()R THE RA <:;F .ANV /'MIT TFP ,;71- 50Cl(ErorEM37J 3. T) P/iFVEN r 5-J/ [)ER FROM WIC!r!NI! 

~Ji! INCH "!?, r.:;;-. WIA'F, !TIM "1-JJN (()N[)/l<_TOJ..' \l/)f nl (/IMJ [71/WN O!NNFc10fl I /NDER!:-' WHEN 
- - ,;r; MIN fl/JD Wit/IP W/Kt ,JN fl fiMIN/11 1JF ITl_M /1 PFFOKE SflllJ) ~'JNf, SOLDERING MASK Al L <cJ,~NFC708 

[lJ TOR()UE Nl/T ,-:._• 1M~H Pr?l/N£'5 t!N,;.a<.j c'N flOTfl 510E5 OF CARD 
~l!N5"v'LA7E l?E'i!S70/f.<e. R3'-~ R1~ 'N!Trl fllBJN&,ITEM 1 

(NOTES LONTINIJlD :;H 2 J r!YIAl(X APPROPf(!ATF REV LETTER I l'ER REV LEVEL BLOCK 

2 
REVISIONS 

OESCAtPTKJN 

CN ''7"'2.3tC; /r'.1;'-r---1'- ii) ITEM 12. 

WflS C.~2':93-0005, ITEM 11tl W'llS 
l;"q8G,?-Oono 12)11DD.ED C~D TO 
ITEM 59 1 3)1-!D[)f0R71 TO !f[M98 

l'l>DFLfTED 1TEMS llS AND 12/15) 

T/TLf WAS t-S Ml!1NPOl/l/£RSUPPl'( 

:1PDIJ1tO ?EV LYL 8LK 

CN3'!J41-Z.15 rBh~LJ.._.t-... L/M("/) -
B OE.LE T££1 R4~ f'lr{)M Ll#E 11914 Ii/~) N 

ND CHAN6E£> aTY OF ITEM 
I~ Tt:J C. • 

OF BOARD 

REF 

#10 FLAT 

NUT #10-32. I 
I 

REF] 2PIACES 
015,G20 

[j})REF)IOPLACFS 
/~ GI THRLI 06, Q9, Q/I. QJZ, Q.Zl z· 

USE LOC TIT£ SECTION 8-8 
ITEM IS SCALE: NONE 

c PLACES 
<Ll

1 
Le) 

' CT] 

ASSY943689-00011 
SERIAL NOi l 
SCHEM943691 

2 1"1-40 NUT 

AR 

P/rOCESSES: 

c PLACES 
QI?, Q/6' 

I 
/ 

REV STATUS REV I',' W 
HLOCK ',H Z 

94 li'E/= 

/ 

70 
74 

70 

66 
62 

50 

58 

54 

46 

42 
38 

34 

=l)<EY30 

26 
KE~2 

18 
14 

10 

32 REF} 4 Pt.ACES 
5 C:V7, ~ Q/3,Qll 

Wl?AP WIKE !ITEM 1041 

<OIVIJUCTtJR 5/f)f + O 
OF C A/i'D .3()_.f 

H 

J 

K 

(Ncf0/:'57{CJ/- IJ-,-~-" /M:Cl)GTY Dr 
L ITEM67 WAS 3CVDE:LE:TE:O R"7t:ROM 

[)I.":: C.F !TE-M 6 lA (~--VP DATE RiJ 
LL VEl PlCJlc{ 

(RlV COIJT SHZ-) 

J1m NOTE'3 

AllO!!IY/J Tlil1NSJ5TOR ~ 
'lEADS A/'10 CL//'ICH 

2 PLACES 

~ ~ <SHZI 

VIEW F 
SCALE:NONE 
c f'LACE5 
(G/7 GIBJ 

CONDVCTOR SiOE 

ITEM 
NO 

COCE 
!DENT 

VIEW G-G 
SCALE: NONE 

PART OA IDENTlFYING NUMBER 

UNL..ESS OTHERWISE SPjiCIFIEO UNLESS OTHERWISE SPECIFIED 

/,SOLDER f'ER r-lc?, METHOD I AND/ 
O!i ;=-124 

• REMOVE ALL BURRS AND SHARP • DIMENSIONS ARE IN INCHES ~!"'-"'~~~<-=.LL-_::__L_:;c_-t 

2, MARX PER F-100, TYPc D; CLASS 
I~ HEIGHT .09 \'(){ ,~R 13L ACK 

EDGES • TOLERANCES 
• CONCENTRICITV MACHINEC ANGLES Il • 
01~ .010 FIR 3 Pl.ACE OECIMAL..S :t.010 

•DIMENSIONAL. LIMITS APPLY 2 PLACE DECIMALS ±.02 
BEFORE FINlSH PROCESSING 

• roeNTIFY1NG NUMBERS SHOWN IN MATERLAL 

. ~,:~e;~~:~~~~~~~~~~~; t------+----+----<>---< 
WITH MIL.STO-_IOO _____ __, 

HOLE TOLERANCE 1-------+-.,7~5=0=-=3-i--___,f---i 

~:i:-gr, ~~:':88~ nf~:cggr 'J43 79 750 

~::~ +'~~:&W ,;H~~-86~ NEX:=-YCA:::ON 
32 

CARD 4SSY, PWB 
-t5 MAIN REG r:;- CONTROL 

D 
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0 

c 

B 

A 

Tl-21971 

8 

CONIPDLllfD, REF 25 
AR g) 

SECTION J-j 
SCALE: NONE 
( 5# I J 

7 6 5 4 

ID TUBING 
Z PL/1(£5 

35 RBI THERMISTOR 

3 
NOTES: CONTINUED u:oM :.,HI 
I:?. APPLY ITEM 126 TO ITEM 4 BEFORE SLIDIN(, ITEM Ill 

Ol'ITO ITEM 4, WIPE OFF EXCESS 

2 
REv1a10N• 

ZONE LTR 

A-ll D·' M 

CN407126 fB)f: ~ SH.I (I) IN VIEW G~G 
ADDED c /I/LOUT 126 WITH SEE NOTE 
13 ii JNOTE IZ ITF:M 4 W.115 ITEM Ill )jJ"iflt 

UJUPDlffED /.:[V lHEL BLOC.K 11 
::,H Z f lllJDDE D SH 2 fl.J,llDD£ D 
!YOTc /$ 
CN40lJBlJB<OI?.~ {l)~[V/$£0 PEI? 

N [rTFNSIYE EN6K. (ll/IAl6£ f2JUPM7E 
RE V!SIOIV LEVEL BLDlK 

CN415lCJ(C),;.~(l)LJPDATED l?E'llSIOlt 
LEVEL BLOCK (2)QN LM CHAll6CS ARE. ,,mite 
ITEM 3911 IMS Ul.U4; ITEM 4Z,. WAS !7. 
IH; ITEM 4':?l QTY WAS ltJ ~ADDED 
CR/5 TO 4' B; ITEM 76 QTY WAS 1; 

R !D~f gD;": ;~ i~"~;;~'(+f; giya~ 
WJIS 6 : DELETED Rl3 FRDM 86 A :ITEM 
B7 QTY WAS l: ADDED Rl3, R63 TIJ 
87A: P/N l Df.SC.f(IPTIOAJ OF ITEM ID7 rAS 
533370-4%. RES FIX 14. 3K I~; ITEM II' 
GTY WAS 3; DELETED IU<J F/l:.OM ll!)A ~ 
DELETED Ill J. 12211 A/llD P/AJ OF 
ITEM 127 Wfl5 415634 -300 

-
' S CM415Z53CB)R,tk.4.(l)UPDATED REVISION ?/'.!P{71. 
., LEVEL BLDll<. 

D 

LJ ~~v~t2~L~ (C) '•. J, . Ill UPDATED REV J¥'y
76 
~ 

r--~--t~~~~~~~~~~~~~--t~~---+-~~-" c 
CN42007/ (CJ~. l"....L 0) CH6 l/M 
IT. 24 WA.S Z 3Z.144-IOOO, IT. .36 

V WAS 53070.3-000I (2)AJ)O£J) 
IT. 12~ (3)0ELE7£[) NOTES~, 
9 ( 10 (.,.) tJPJ)AiED REVISIOIV / A A 
L£VEL BLOCI< "-,/4·11 /f P' • 

CA.I1?7Zl2 (/3)6.~ !)AO. 
l?t'oO JU/[) Rt.I TO l"IC7t1Rltll 2JADDED 
f\JDTE I.I\. (."3)0~ LM TIEM ~9 GJYWA 11 

W 4 ; ADDtD relol TD ITEM r..'3A, ITEM \ 1D 11 
11 QTf WAS I ; ADDED eL.O TD l.1£M 

.__ _ _.1-l"-'l~f\ C4) UPDATt:D l'P< LEVEL E.LDC.K. 

SIZE CODE ICENT NCJ DRAWl"G NO 

D 96214 94368<;} 
SCALE I/ I 

B 

Ci 

A. 
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~~9_4_21_1_3-_9_10_3 ________________________________________________________ ~----------------~--------------------------------------------------------~ 

0 

c 

a 

A . 

8 

55,56 ( AC/fN-

5~.58 {"--+_3_3_~,R,\l/v-.---.., 
1100 

R3 

/OK 

47,48 
41,42 

+5 AUX 

nbMSN Z. f 

+5REF 
P FF 

lHAS 

1?2 
3.9K 

S.3,S4 ( All ~f6 LJP., 

1CJ 
15 
35V 
10% 

C.N2l!?J 

7 

CRJ 
INT59A 

R4-. 
l.ZK 

+ .35 

+5 AUX 

C.f?i!.7 

•cs 

T 15 
35 v 

• 

6 5 

R73 

cZK 

+ 2. I -----1---. +5 REF 

Cf?S 

CRl8 
/IV 75/A 

---------------------- ------- --

l<EFERENCE DESIGNATORS 

usEiJ·--,r~tiior usE!S Cl THRU CH (~~~~7, c:s. 
CRJ T!-IRU CRIB, C 30, C 31, C 32, 
Cfi'?7 JI c ,_,, 
·~ 1!f, AR2 I~ C("-'~. 
u LZ le .1Z11 I 
~il~:ix= I . 

4 3 

L~--- FROM SH c 
_f~ 

+.'>/.!ff RAMPED ® 
ro SH 2 

I I 
-+!J A/JX 

,,r~C31 C38 

Cl .J .J 
!OV /(} V a.oz ,V_ 1L R ~o 

25V ' 8"-20 +80ri'O 39() 
-fBO/W 

TOSll 2 

+SAUX 
43,44 

+ 
Cl/ 
IDB 
15V 
/{)"/,. 

L. c. ' 49,50 

• L. c 
)6!)52 

,.___QTY~R6'1D---' _.~ ~ PART OR IOENTIFYINQ NUMBER 

UNLESS OTHERWISE SPECIFIED 

• REJ¥K)VE ALL BURAS ANO SHA.RP 
EDGES 

• CONCENTRICITY MACHINED 
OIA'"1ETEAS .0 10 FIR 

• CMMENStON•L LIMITS APPL v 
BEFORE FINISl-I PROCESSING 

UNL..ESS OTHERWISE SPECIFIED 

1-----+----+---+---< • DIMENSIONS ARE IN INC:HES 

~---.+---.....__-!-~. ~~:s 
3 PL.ACE OEC~AL.8 ~.010 
2 PLACE DECIMALS :i::.02 

• IDENTIFYING NUMBERS SH(...NN 11'. MA""'TR1AL 

PARENTHESES FOR REFERENCE ONLY ~---4---+--+---i 
• lNTERPRET DRAWING IN ACCORDANCE 

wrn-l J.A11_.5rp...10C 

1""9QLE TOi...ERANCE 

T~i~~-~ nf~~-~i ,_J~~~'""'"'"""""""""'--+-'-""""-'1---'---f 
~~_:_.~ 1~~-&W 1!~+86~ 

43 

6-49 

2 

c 

NOTEr.S: 

2 
.]. 

4. 

5. 

0. 

7. 

B. 

~-

UNLESS OTHERWISE SPECIFIED 

RFS!STORS ARE ~ W, 5% 
C4P.4C!TANCE V4LUcS 4/lE IN MICIK.JFARAM 
- OR OVERL!NE INDICATES LOW WHEN 
TRUE 
@ INDICATES FINNED SNAP ON 
HEATSINK 

@ INDICATES HEATSINK. MOUNTED OIV 
CHANNEL 

~ IND/CA TES HEATS INK ON L. C. PLANE 

NFTWORKS ARE AS FOLLOWS: 
SN7400N- U3, U4 SN7412/N-U2. 
SN7403N- UI ;"7;??1 R 'Pf,,,1 
SN7409N- LJC, LM31/N -Afil 
rqr t l'l LM33!3N-ARc 
SN7474N-U5 

DIODES ARF !/1l'!Jl4f3 

COLLECTORS OF ALL TRANSISTORS ARE 
IN ELECTRICAL CONTACT WITH TH£ CASE 

~ TEXAS INSTRUMENTS 
~ ,,,,.,,.:,;~RAT&:..,, ... 

ELECTRONIC SCHEMATIC 
OIAGRAM, +5 MA IN 
PCWER SUPPLY 

D 96214 943691 
_,.I 

a 

A 
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942773-9703 

D 

c 

B 

8 

TO .SH I 

77,78 
GND 

ro SH I 
+5SENS£ 

C\----1 

REF 
RAMPEO s~:::::.:.::.:..:-"---r 

FltOM .SN I 

7 

.SENSE" GND 

I +5 SENSE 

6 

-f35 

5 

[HJ r);4 . . -· 

--- r<:-;f" "'} i" I, -
& ---~t--· Xlw -H~ 

Ctn 20"/o 

[iT] 
CR// 

R34 
470 
V2w 
.5% 

07Z!2 4-000/ 

® 
R58 
26 

[HJ 
- CR/J 

U'1k'IZ4-
,JOOI 

4 3 

X.4,ci 

LI 

fYYYI 
- P5µh 
0()(8 n 

!SA 

L __ _ 

L. c_ 

2 

~Sl : 
+!iMAIN __ ,,I - I 

Looo : 
- JOV 

I : 
I 

I I 

I : 
I : 
I CPU ', BACK 

PLANE" 

J I 
_J ---

f' czs 
I 
50V 

+5 MA IN 

D 

c 

K 70 SJ/ I 

B 

A 

°""'-"° 
SIZE CODE....,.,,_NO 943 091 96214 ....,. 
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CJ 
:::r 
p.l 

::s 
()Q 
(1) 

..... 

O" 
I 
Ul 

f~-) TEXAS INSTRUMENTS 
~- INC 0 RP 0 RATED 

- DATE v'i 122111 LIST OP MATERIAL 
PAGE ! of 

PART NUMBER REV 

LM 094Jb s2-ouo1 AM" 
PRINT --1 QUANTITY I UNIT DWG. PART NUMBER ITEM 

I 
PER OF 

NUMBER ASSEMBLY ISSUE SIZE 

C02 00015. 00 EA ~ 

DESCRIPTION VENDOR PART NUMBER 

• 
oou '.•, J0007.Uv0 Old42c~-OJ01 PAO,MOUNTING,T0-5, 4 L£AD.~Eu ThR - 7717-5 

0004 C0005.0JO 0419~68-0002 HEATSlNK,TRANSISTu~ wAK Nf-207 

EA 0232144-1~00 INSULATOR ~ASHE~ XST TU-be Tl 

0006 00001.000 022222~-2741 NETwORK SN72741P OPERATIONAL AM~ -S"4.7d4J.P 

Ouot,1 .. ARZ 

)::;,:n2 ., ,jJO 0972j4b-0002 TRIAC, SILICCN-12A TlC12oA 

()(1.jj'\ C.ldO CR33 

J) .)h .. hJJJ5.00J Tl - 2N2905A 

OO)H .. 

000 :I CCC04.JC>O t:A 0418600-0002 TRANSISTOR,2N260~ 1.iPl - 2NC:b05 

Q21,Q22,Q33,Q3d 

uJlJ 1)0003 • .)00 097295S-~J01 TRANSIST0~,2N3~5j NPN 70V llSN TU-3 Tl 

Q3,Q7,Qll 

0011 Ov007.JOO t:A 0800523-0001 TPANSISTO~ A5T29~7 PNP SlllCOh H- -A!>T2907 

O.j l ll ~. 

OOC08.v00 0972S57-0U01 TRANSI~TOR,2N930A ~PN LOw CUR AMP,T0-18 HOT - 21VHOA 

00 l.21 Q45 

001~ L OOOC8.JOO f..A 0972J57-0Gvl TRANSISTOR-A5T2222 NPN 5IL1CON Tl-
DRAFTSMAN DATE DATE DESIGN ENGINEEI DATE TITLE 

9-2:3-?J 'ARU ASSYt MU4 AUX & REF REG 
APPD.-MFG DATE DATE RELEASED DATE PROJECT NO. PART NUMBER REV 

75.":"''·:, 
LM J~'tJ(»92-uuc l "'~ 



~TEXAS INSTRUMENTS 
INCORPORATED LIST OF MATERIAL 1 PART NUMBER l REV l 

DATE 09/22177 PAGE 2 of LM J9't36<J2-ovca t.R 
/' PRINT (;)UANTITY UNIT DWG. ITEM PER OF PART NUMBER DESCRIPTION VENDOR PART NUMBER 

NUMBER ,,SSEMBLY ISSUE SIZE 

JJT31'. Q4 Q5 Ql9 Q28 Q)l 1;3b ~37 

OJ13~ Q'tl 

0014 00002.000 EA 02360<il-0015 XST- 2N37't0 MOT -i.N3 7'tCJ 

00]4A Ql2,Ql5 

Oll 5 00001.1)00 C:A 0912934-0008 OIOOE,1N753A 6.2 v 5.C ~ll VOLT RE:G Q?L - 1N753A 

0015~ CR3 

JJlb JJOJl.JuJ EA 0972934t-j00o DIODE, lN751A 5.J. V H SlL VOLT REG QPL. - 1"7~1A 

0016A CRl 

001 7 OOOJ2.JJO EA \l972934-00j7 0 IODE, lN 752A 5.o v 5~ SIL VOLT REG UPl - J.N7)2A 

001 74 CR19,CR32 

OJl 3 JO<.,v2.ui:>o cA 0972934-C,Jl't DIODE, IN759A 12.J v =>-' SIL VOLT ~EtJ QPL - lN7~9A 

001~~ CR39,CR40 

001q 00003.000 2A 0972164-"0Jl OIOOE,MR501 

001 ~~ CR9,CR28,CR29 

0020 00017.()(J\) tA 0972932-iJOOl 0 IOOE tlN9 l't6 Sw ITCH I N\i 15\J PlV 75MA 41'tS Tl - 1N9lie>8 

J.)2)A CR22 THRU CR25,CR31,Ck4l 

OJ2..1B CR15,CR18,CR20,CR21,CR42 

1)0 2 0C CR2,CR7,CRlO,CRll,C~l3,CR14 

0021 O\JOul.000 t:A 0532 736-0002 CAP FIX CERAMIC .v2 MF 2u1aJ:c 25 VOl. T CRl - 2!JOUo0t: ~v3 lA~ 

CJO 21 :4 C19 
DRAFTSMAN DATE CKD. DRAFTSMAN DATE DESIGN ENGINEER DATE TITLE 

CARO ASSY, MEM AUX & REF kEG 

APPD ·MFG. DATE APPD. PROJECT ENGINEER DATE If LEASED DATE PROJECT NO. I J PART NUMBER 1 REV 

LM \) 94lo 92-000 i AR 
\. 

T.I. 13149 



~TEXAS INSTRUMENTS 
! INCORPORATED LIST Of MATERIAL ~ PART NUMBER I REV l 

DATE 09/22177 PAGE J of LM u<11t3t c;2-uoei.l AR 
PRINT QUANTITY UNIT DWG. ITEM PER Of PART NUMBER DESCRIPTION VENDOR PART NUMBER 

NUMBER ASSEMBLY ISSUE SIZE 

00 2? 00010.•JOO t:A OH·fJ4d-OOOI -CAP FIX CERAMIC. .bl Mf- 20/8J % TJV l-KL - UK !O-lv't 

0022.:: ,2,c1a,cz2,c3s,c30 

JJ22r::i. c13,c11,c20,c21,c30 

OU2 ··~ J<;Ou2.000 SA 02330%-0UOl RES l.0000 OHM .j w 5. AU -£810G5 

OJ23::. R8 R9 

0024 CCC J2. OvO EA 0<17~946-0017 RES FIX 10.0 uHM ~ ' .25 w .CAR BUN fl Ll't KUH - k-2) 

002 .~ R5,Rl8 

0'.)2 5 00001.000 cA 023.H 33-001.ll RES 2.Q(Jl)j OHM .5 w ,. '1B -i:b2vG' 

vJ25~ Rl 

0~26 000.J3.JGJ cA J97294u-OJ41 RES FIX 100 uH"1 5 ' .25 .., CARBON FILM RUt! - R-25 

002~1 Rl5,R64,Rl00 

JJ27 Jv\J03.J"O EA j972946-0u4S RES FIX 15~ OHM 5 :c .25 ~ CARBON flLH ~OH - R-25 

002 /..\ R25,R48,R87 

JJ24 JOCJ4.000 EA 0972947-0\153 RES FIX 330 OHM ~* .5 w CARBON FILM RUH - R-50 

002'1-" fl35 THRU R3d 

O:DJ JuvJ4.JJO tA 0972946-00ol RES FIX 6d0 OHM 5 ' .25 w CARdON FILM Ru ti - k-25 

0030A R'tO,Rltl,R.51,Rl 

0031 OOOJ2. JJ.J EA 097294o-J~ti3 RES FIX a2u OHM si .25 " CARSON F IlFI' f<OH - Ft-25 

00"314 RU,R89 

00 32 occo1.ooo EA O'tl8l6l-O,.hJ3 DIODE REFERENCE,o.2'/ 51 TEMP CCMP wPl - 1N827JAN 
DRAFTSMAN DATE CKD. DRAFTSMAN DATE DESIGN ENGINE!I DATE TITLE 

CA~D ASS\', HEM AUX & RH RtG 
APPD-MFG DATE APPD. PROJECT ENGINEER DATE IE LEASED DATE l'IOJECT NO. ] 1 PART NUMBER 1 REV 

LM u91tJo92-0001 AR 

" T.I. 13U9 



..... 

0 ca· 
~ -

~TEXAS INSTRUMENTS 
INCORPORATED 

/ PRINT Q~IANTITY UNIT DWG. ITEM PER OF 
NU MIER ASSEMBLY ISSUE SIZE 

0032.1 

Ol3'3 J00J4.JUJ f:A 

0033~ 

::>.J 34 .) JO J2 • J .J () tA 

00~4A 

J.)3') .:>OuJl.J.>J ::A 

0035\ 

0)36 :) JvJ 2. JO\J cA 

0036·~ 

0037 OuCHH. OuO CA 

OOH.: 

u•) 3e OOOJ3.i}u0 i:A 

.)j3P". 

0 .J J s: JJ0.)2.J(JJ EA 

Ou '3<: \ 

0040 CCOJ3.000 EA 

0040. 

0()41 OO(;Jl.000 l:.A 

0041.~ 

004~ CCG04.000 EA 
DRAFTSMAN DATE CKD. DRAFTSMAN 

APPD ·MFG DATE APPD. PROJECT ENGINEER 

'--
T.I. 13849 

LIST Of MATERIAL ~ PART NUMBER 1 REV 

DATE 09/22177 PAGE 't of LM 09'tJt>92-U001 AR 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

--cR8 

0972946-JJ65 RES FIX l.OK OHM ~:c .2.:> w CAR13uN F Ill" RGt1 - K-25 

R2,RlO,R31,R39 

053q370-J412 RES FIX FILM 1.91K JHM u • 25 .. ATT l.uR - ~A!>5 

Rl7,R70 

0972946-0J69 RES FIX l. 5K UHM , " .25 w CARBGN FILM ROH - ~-2~ 

R6 

J 5393 7\J-J4lo RES FIX FILM 2.li.ll\ OHM u .25 WA TT CGf< - l'.AS5 

k27,R71 

0972946-'.jj13 RES FIX 2.2t< uHM 5 ~ .2 ~ ~ CARllUN FlLM ROH - k-2.!> 

Rl2 

IJ972 946-00 77 Rf S FIX 3.3K OHM 5 " .25 w C.ARBGN FILM RU,.. - k-2~ 

Rl9,K73,R82 

J.;3937J-v437 RES Fn FILM 3.4oK uH'1 u • 2 !> wA TT Wk -l';A!>!>O-lvC..PPM/ i.. 

R30,R58 

0972940-Julil RES FIX 4e7K Ot'f M 5 ' .25 w CARlliJN F J L.\1 RUH - f<-25 

R55,R62,R81 

0539370-0463 RES FIX FILM 6.49K OHM u .2!> WATT COF.. - ~A!>5 

R26 
' 

097 294t.i-OO 72 RES FIX 2.0K tJHM 5 ' .25 ~ CARBON f llM KOh - k.-2 5 
DATE DESIGN ENGINEER DATE TITLE 

CARC ASSV, MEM AUX h RCF REu 
DATE RELEASED DATE PROJECT NO. 

1 I PART NUMBER 1 REV 

LM 094 3o<n-ooo i AR 
../ 



() ~)TEXAS INSTRUMENTS c& 
~ ~- INCORPORAT E D LIST OF MATERIAL (I PART NUM8EI 1 REV 1 
~ DATE 09122111 PAGE :> of LM 09Ht>S2-00Cll AR 
:::s 

CJQ PRIN1 I QUANTITY UNIT DWG PART NUMBER Na~~ER _ _j_ PER OF DESCRIPTION VENDOR PART NUMBER 
CD ASSEMBLY ISSUE SIZE 

042 ~ I R61,Rl03,RlO't,R28 \0 
....... ~ 

! N 
OJ43 JOJJb.JvJ i:A 097 2Y 1t6-0C8~ RES FIX lOK CHM ~l • 25 w CARBON FILM k0t1 - k-25 -.....I 

-.....I 
w 
I 

0043A R43,k54,R85,R80,R84,~ea, \0 
-.....I 
0 

0)45 .:JOJ" 1. OJ;J E~ .)972573-JOJl TRANS1STOR,TIP12j PNP SILICON DARLING TO f-4 Tl- -TIP 1.2 5 w 

0045~ Q43 

0046 OJ004.000 EA 097294o-.Jll3 RES FIX 1001<. Ot1M ~ " .2~ " ~ARtiON FILM ROH - R-2 5 

00.+6'-I K47,R52,Kl0ltKlu2 

uu47 00002.oov F..A J972946-vl.i.6 RES FIX l30K OHM ~ ~ .2~ w CA~ Bui~ HLM ROH - R-25 

004 7' '. R50,R69 

O' 
0049 00002.0JO EA 09729't6-0l02 RES FIX 36 K GHfe1 5 ' .25 ~ CARBON f lLM ROH - k-25 

I 
IJ1 ~J48 '.. R74,R90 
IJ1 

01)4<., 00004.0uv EA 0972946-0122 RES FIX 240K OHM 5 " .25 w CARBON f llM ROH - R-25 

QQ4C; \ 
! R 76,R77,~78,R86 

005fJ 00001.000 EA 0972946-0.&.28 RES FIX 430K OHM 5 ' .25 w CARBON FILM KUH - R-25 

00~1JI' R46 

00~1 OJ002.0v0 EA 0972946-0093 RES FIX 15K OHM 5t .i5 w CAW.BON FI Lf' ROH - R-~5 

0051~ 
I 

R67,R72 
I 

0052 I vJvJl.JJu EA 0972946-0138 RES FIX l.lM OHM 5 ' .25 w CARBON FILM R(JH - R-25 
0 

c§: 0052~ R49 
Ci)' -(/) 005~ 00001.000 tA 0972Y46-0l39 RES FIX l.2M uHM 5 " .2, w CARSON FILM ROH - K-25 

~ DRAFTSMAN DATE CKD DRAF TSMAN DATE DESIGN ENGINEER DATE TITLE - CARD ASSY, Mt:M AUX & REF REG CD 
3 APPD -MFG DATE APPD. PRO JECT ENGINEER DATE RELEASED DATE PROJECT NO. 1 1 PART NUMBER 1 REV 
Cl) LM ll9"3t3<i2-0001 AR 
0 
~· T.I 13849 r;;· 
c» 
:::> 



~TEXAS INSTRUMENTS 
INCORPORATED LIST Of MATERIAL ~ ~~~MW l REV ""'\ 

DATE 09/22177 PAGE O of LM o91tJta92-0001 AR 
PRINT QUANTITY UNIT DWG. ITEM PER OF PART NUMBER DESCRIPTION VENDOR PART NUMBER 

NUMBER ASSEMBLY ISSUE SIZE 

-~J53\ in; 

0054 00001.000 EA 0539310-0462 RES FIX FILM 6.34K OHM u .25 ~ATT COR - NA5) 

()1)54'\ Rl6 

005~ CJOOl.000 t:A 0972'141-0081 RES FIX 4.7K OHM 5* .5 ~ CARbON FILM ROH - R-50 

0055~ R3 

0050 OJOOl.000 EA 09729'tb-Jl2~ HS FIX 330K OHM ) " .25 w CARBON FiLM RUH - R-.2 5 

00504 R66 

0057 OlOJ2.jJ0 C:A 0972946-0031 RES FIX 39.0 OHM 5 i .25 w.CARBUN FILM fCOH - R-25 

(•057l\ R20, R33 

(JJ58 vJuJ2.oJ0 EA J97294o-OJ75 RES FIX 2. 7K OHM 5 1 .25 1111 CARBON F ILH ROH - 1\-2) 

0058~ R53,R79 

oo~q 00001.0JO EA 097294b-0076 RES FIX 3.0K OHM 5 ' .25 w CARBON Ffl:-t ROH - k-25 

005<1'\ R56 

006u 00001.000 EA 0972947-0024 RES FIX 20 CHM 5 :l • 5 fl CARBON FIL~ ROH - R-~O 

OJ60" Ro8 

0062 oot1v2. ooo tA 0972947-1,)013 RES FIX 6.8 uHM 5 ' .5 w CARBON FILM i\OH - R-~O 

0:)621' Rl4,R32 

0064 OOOul.000 EA 0972942-00\l!> RES FIX 0.47 QHM5 5~ j WATT liiillREWOUNu RCL - T-5 

0:)64\ R.42 

0065 00001.000 EA 0972942-0003 RES FU 0.25 OHMS 5, 5 WATT ~lREwOlJNU lRC - A!>-5 
DRAFTSMAN DATE CKD. DRAFTSMAN DATE DESIGN ENGINEER DATE TITLE 

CARO ASSY, HEM AUX ' ~Ef REG 
APPD ·MFG DATE APPD. PROJECT ENGINEER DATE RELEASED DATE PROJECT NO. I 1 PART NUMBER 1 REV 

LM ll91t.;6<;2-00"1 Ak 
'-

Tl 138~9 



~, TEXAS INSTRUMENTS 
I INCORPORATED / 

PRINT 
ITEM 

NUMBER 

0065 

0067 

c J6 7 

) 0070 

0070 

Ou 71 

0071 

0072 

0072 

0074 

0.J7c+ 

0017 

C~77 

0078 

0078 

ooec I 

. 

I 

.~~ 

,. 

:\ 

\ 

~ 

0.)8( ii\ 

0081 

OJ8l . ti 

008( 
DRAFTSMAN 

APPD.·MFG 

T.I. 13849 

! 

QUANTITY UNIT DWG. PER OF 
ASSEMBLY ISSUE SIZE 

OJOJl.OJCJ cA 

CCOOJ..000 I:. t. 

oou,Jl. 000 C.:4 

Ol>OOl.000 i.A 

00001.000 EA 

ocoo2.ooo tA 

OJOOl.OuO t:A 

00001.000 E~ 

I' 

00001.JOO EI\ 

0J(J')4.000 EA 
DATE CKD. DRAFTSMAN 

DATE APPD. PROJECT ENGINEER 

DATE 011122171 LIST OF MATERIAL 
PAGE 7 of LM J9't3o92-uu01 

~ PART NUMBER l 
A~ 
REV J 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

R22 

0~72947-u0,5 RES FIX 390 OHM si .j w CARBON FILM RUt-1 - f<.-'.)J 

R 34 

0539371-0455 RES FIX FILM 5.3ot<. UHM ~!I • .i. 3 WATT CO!\ - NC.4 

R57 

0 53<13 70-0309 RES FIX Fl Lp.I lb2 GHM u • .2, WATT CuR - NA55 

R59 

053931()-0423 RES FIX FILM 2.491\ OH~ u .25 wATT COH - NA~!> 

R60 

0972946-0053 RES FIX 330 CH,_. ~ ' .2:> w CARBGN FILM Kuti - k-.i:> 

R 21 

ll972946-JJ58 RES FIX 510 CHM 5 ' .2~ ~ CAkBON FILM ~Oh - .... -25 

Rl3,R63 

0972~46-0051 RES FIX 270 OHM 5 ' .2~ .. CARBON FILM !<OH - t<.-25 

R83 

0912947-0041 RES FIX 100 OHM 5:& .5 w CARBON fl Lfll ~OH - ~-50 

R91 

0972946-0137 RES FIX 1.0~ CHM 5 ' .25 .. CARBON F!lM RUH - R-2~ 

R65 

05397q5-J(;Q8 RES VAR CERMET 2.;, I( uHMS lJ ' .15 titATT BOU -3\Jt9P-1-~02 
DATE DESIGN ENGINEER DATE TITLE 

CAKO ASSY, HEM AUX ' REF #\EG 
OAT£ Rfl.EASfO DATE l'IOJECT NO. 

l l PART NUMIER l REV 

LM J9't3692-"~(U AR 
j 



~TEXAS INSTRUMENTS 
INCORPORATED LIST OP MA TERI AL fa PART NUMBER l REV ""'\ 

DATE 09122/77 PAGE 8 of LM ll9't3o92-0001 AR I 
I' PRINT QUANTITY UNIT DWG. PART NUMBER DESCRIPTION ITEM PER OF VENDOR PART NUMBER 

NUMBER ASSEMBLY ISSUE SIZE 

o~o-z~ R29,K92rR98,R99 

0083 OOOoJl.OJO E4 0972934-J006 CIODE,1N751A s.1 I/ 5" SIL VOLT REC1 "Pl - lf\t 7 5 lA 

OJ83". CR16 

OOR'+ 00001.000 C:A 0972934-oJOlO DIODE, lN755A 7.5 I/ 5~ SIL l/Ol T Rt:G JPL - lNlSSA 

0084t. CR17 

0085 COOOl.vOO tA 097 27 17-0002 TRANSISTGR-N-P-N PGi'ilt:R lN.l714 MOT - ~~371-t 

OOR5il Ql4 

0086 C(:OJ2. JvO tA 022.2224-03J5 NETWG~K LM305H OPEKATICNAL AMP -LM305t1 

(,jFi6~ ARl,AR 3 

0087 OOOul.OJO t:A 0972941:!-0JOl TRANSISTOR, NPN,Gtf-..PlJRP.SW T0-5 Tl - 2N2219A 

0087 '. Q35 

00813 00Ju2.ooo cA 09 7 29 2 ~-.J313 CAP FIX C~KAMlC 47.J PF lJ " 2QJ v <.JPL - M39vl4/ 11..-l3~ 

C088~ C3,C6 

00b9 OG,Ou4.0+JO tA J97292'7-J39l CAP FIX CEkAMIC 47J PF lli " 20v v I.IPL __ ,.. 39014/ 01-1~ 9 ~ 

01)89l C4rC9,ClO,Cll 

OQQ") 001)0 2. vJO EA 0972924-0018 CAP FIX TAt-.T SGLIO o.a MFO lJ ' .3 5 ~JL ~ 1.PL -M~9003/1-230'+ 

0090,:. Cl5 Clo 

0)91 00005.i,))0 t.4 0972924-0019 CAP FIX TANT SOLil.J 22 Mf i.J 10 :g 35 l/JL ~ ~Pl -M3'ivu3/ l-23vo 

OJ 11 ,~ c12,c21,L28,C3J,C37 

oon cooo1.ooo t~ 097 2. 924-0007 CAP FIX TANT SCllu J.20 MFO 10 :c 10 V.JL ~ ~PL -M39003/l-~2Ll.:l 
DRAFTSMAN DATE CKD DRAFTSMAN DATE D!SIGN ENGINfER DATE TITLE 

CAkJ ASSYr McM AUX & Rt.f KEG 

APPD.·MFG DATE APPD. PROJECT ENGINEER DATE RELEASED DATE PROJECT NO. 1 l PART NUMBER l REV 

LM 09436n-ooo i AR 
./ 

TI 13849 



) 
TEXAS INSTRUMENTS 

PRINT 
ITEM 

NUMBER 

--r 

I 
' I 

I 
0092 

I 

OOY 3 \ 

0()<1~ 

!.. 

JJ96 

ooql 

0097 :. 

OlOJ 

01) j' ~ 

01 Otl 

~ 

OlOq 

<I 

Ollu 
' 

011 () .. 

0111 

I 

OlU i 
DRAFTSMAN 

APPD ·MFG 

T.I. 138~9 

INCORPORATED 

QUANTITY UNIT DWG. PER OF 
ASSEMBLY ISSUE SIZE 

I. 

000;J2.11JO cA 

.JJO.Jl.JuJ tA 

_i0(),JB. JJ.) EA 

tJC\)02.0JU E~ 

uOOOl.llvO EA 

O JOJl. uJO tA 

u\JCOl.OJO cA 

coc..01.000 EA 

COOJl.OuO C:A 

OOOJl.000 EA 

~EF EA 

00002.000 t.A 
DATE CKD. DRAFTSMAN 

DATE APPD. PROJECT ENGINEER 

LIST Of MATERIAL fl PART NUMBER I REV J 
DATE 09/22177 PAGE 9 of LM a91t3692-0001 Al\ 

VENDOR PART NUMBER 
1. 

PART NUMBER DESCRIPTION 

CT 

0 2308 <; ~-1 uoo CAP l vO .ll MF SUV SPk -39u-10 7-vJ ~o 

Cl,C.5 

0230917-0010 CAP 200.0 MF 2 :Yo/ 75/-10 ;iPR -3CC-407uCi~LhF-

Cl4 

0235341-0000 SOCKET XST T0-3 CASE ttn' -9866-15-1 

u412713-0001 DIODE:, 1Nlol4 

CR4, l, I\ 5 

094~6S4-0J02 CHA~~EL,HEATSl~K 

J9436<i3-JJvl PWB, MEM AUX G REF KEG-CARO 

053 n 73-u5ou RES FIX FILM 15.8K Crlf'4 u .375 w~TT COK -NAc\J-luOPPM/C 

R44 

o 53'n 10-04 21 RES FIX FILM 2.37K JHM u .25 flATT ~UR - ~A55 

R45 

OS3937u-ll429 RES FIX Fl l"' 2.87K wHM u .25 WATT l.uR - 1'4A55 

R24 

0539370-0464 RES FIX FILM 6.6~K OHM u .2) ... ATT CJR - NA55 

R23 

094jb95-S901 OIAG, SC HEM, MEM AUX ~ k£F ~EG 

0539468-0J02 0IODE,1N4002 lAMP luvPlv REC.Hfi EK TI - IN4002 
DATE DESIGN ENGINEER DATE TITLE 

CARO ASSt, HEM AUX & REF REG 
DATE RELEASED DATE PROJECT NO. 

l l PART NUMBER l REV 

LM o91tl692-000J. AR 
..)' 



O' 
I 
O' 
0 

0 
<§: -Q) -

I PRINT 
ITEM 

NUMBER 

OT12A 

0114 

0114\ 

0115 

0115-4 

Ollb 

01161' 

01113 

0119 

0120 

0121 

3121~ 

012£ 

01n 

012 5 

017.h 

0127 
DRAFTSMAN 

APPD ·MFG 

T.I. 13849 

QUANTITY 
PER 

ASSEMBLY 

00001.000 

OJ0J2.00J 

OOC04.000 

00001.000 

00001.000 

00001.ooi.> 

OuGul.OuO 

GJJ.;2 • .JJJ 

00020.0JJ 

oouo 1. J~>o 

UNIT 
OF 

ISSUE 

t:A 

EA 

EA 

EA 

EA 

EA 

cA 

cA 

Ouv·B. OlJO EA 

DWG. 
SIZE 

DATE CKD. DRAFTSMAN 

DATE APPD PROJECT ENGINEER 

LIST OF MATERIAL PAGelO of 
(. PART NUMBER I 
l~M 0<1i.3692-0001 

REV ' 

Afo. I 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

-CR34,~ 

0972940-0103 RES FIX 39 K OHM 5 ' .2) ri CARSuN FILM ROH - k-,5 

R93 

J972947-JJ62 RES Fl~ 750 uHM si .5 w CARBCN FIL~ - K-50 

R96 R97 

0972924-0ul7 CAP FIX TANT )QllU l.u MFJ iO ' 35 ~Ol~ $PR -J.500l05A<i~3~A 

0507315-0010 CAP SPR 

C2't 

0972872-0020 NET~OPK,LM 340-15K 'OLTAGE RfGULATO~ 

AR4 

0972872-0008 ~ETWORK,LM 320~-l!> ~OLTAGE RfGULATUK 

AR5 

097297b-Jl05 RES FIX COMP 1.0 ~ l., K OHM~ ~ i IJPL 

R4 

J99b52l-Ovo3 INSULATOR GRAY .009 THERMALLY COND 

J972115-0JJ1 SOCKET T0-66 ttH' - 9d6o-l7-u2 

04lll01-0u58 LOCKwASHER #6 EXf ERNAL T~OTH CR~S ~PL - MS3533!>-58 

04ll1Jl-~057 LOCKWASHEk # 4 EXT~RNAL TOOTH CKES - M535J.h-!> 1 

0410453-0021 NUT,PLAIN,4-40 UNC-2~ H~A,CRES,SMALL ~PL - NA!->671-L.4 
DATE DESIGN ENGINEER DATE TITLE 

CARD ASSY, MEM AUX & REF RtG 
DA TE RELEASED DATE PROJECT NO. 1 I PART NUMBER T REV 

LM 0943o92-u\iJJ.I Ak 



J!J~7r'IL,~/)l TEXAS INSTRUMENTS 
U( I N C 0 R P 0 R A T E D 

PRINT 
ITEM 

NUMBER 

8 

012d• 

0129 

012·1' 

01 31 

0133 

OJ 3"t 

0138 

013q 

0140 

014()~ 

Ol4l 

014"3 

0144 

0145 

0146 

0147 

014 "7\ 

014!3 
DRAFTSMAN 

APPD.-MFG 

H 1384' 

QUANTITY 
PER 

ASSEMBLY 

00002 ;;ooo 

JuJJ2.JJJ 

JJ02J. ).);) 

REF 

00004.000 

00004.000 

OJOu6.0J.J 

00001.0uO 

00003.000 

AR 

ooco2.ooo 

CC000.500 

00002.ouo 

cooo2.ooo 

<lOOJl.OOiJ 

00003.00\l 

UNIT 
OF 

ISSUE 

EA 

EA 

EA 

EA 

cA 

C:A 

EA 

FT 

EA 

FT 

cA 

cA 
cA 

tA 

DWG. 
SIZE 

DATE CKD. DRAFTSMAN 

DATE APPD. PROJECT ENGINEER 

DATE tJ U 2 2/ 17 LIST OP MATERIAL 
PAGE 11 of 

(. PART NUMBER I 
iLM J9H6~.(-uoo1 1 

PART NUMBER DES CR IP TI 0 N VENDOR PART NUMBER 
04lti3:>6-237T CAP, FIXFD, 6.a MF, -io: 

C23, C32 

J972~47-0065 RES FIX l.OK OHM ~i .5 W CARdON FILM 

R94, R95 

J235057-00Gl SCREw 6-32X9/l6 BH S~T 

0943711-9901 TEST PRUC, CARO ASSV,MtM AUX & kEf KEG 

J972988-JJ16 SCREW 4-40 X .~Jd PAN HLAD CKtS 

0085936-uOJ4 EYELET-ROLLED FLA~GE 

J~8)936-uJ12 EYELET .089 BARREL Ou x .2jJ LG fLANGt USH 

0972b03-0001 TRANSISTOR TIP640 DA~llN~TON,PU~ER NPN Tl - TlP640 

Q46 

J972988-0ul4 SC~E~ 4-40 x .312 PAN hcAD CRES 

0411400-0018 WIRE,BARE TINNf0,18AwGr COPPER BU5 lwi;P -ui~630 

u53l264-0~0l TRANSIPAO 8 LEAD 

053d5S2-4999 wIRE #20 AWG ~ullO WHITE TYPE ETF~ - M22lS9/XX-iCH· 

04164~3-0J24 ~UT,#lJ HEX SMALL PATTERN 

0411104-Jl38 WASHER #10 LOCKSPL1T QPl - ~S35338-l3b 

~972780-00Jl TRANSISTOR, TlP64~ PNP SILICON LJARL 

Q47 

0972955-0001 XST~ 2N2369AtNP~,HlGH SPEED sw,T0-18 MOT - 2h23o9A 
DATf DESIGN ENGINEH DATE TITLE 

CAKO ASSY, HEM AUX ~ Rff REG 

l 
DATf REI.EASED DATE l'ROJECT NO. 

l PART NUMBER I REV LM 0943692-0001 AA 



0--
1 

0-
N 

~TEXAS INSTRUMENTS 
INC 0 R P 0 R A T E 0 

/' rllNT QUANTITY UNIT DWG. ITEM PER OF 
NUMIEI ASSEMBLY ISSUE SIZE 

0148.\ 

Ql4Q uJ(;.)l. QjO 2A 

0149'~ 

J 1 ~1 JuvJZ.Juv t:A 

OJ 51 A 

DRAFTSMAN DATE CKD DRAFTSMAN 

APPD -MFG DATE APPD. PROJECT ENGINEER 

\. 
T.I 13849 

LIST Of MA TERI AL fl PART NUMBER 1 REV ""\ 

DATE 09/ l.2177 PAGEl 2 of LM 09Ub92-0001 '4R 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 
Q20 Q23 QTI 

J972372-00J1 NETWORK,LM 32Jti-J:, VOLTAGE REGlh. A TUk - -
AR6 

09729c!>-OJ24 CAP FIX CERAMIC .lJJ MF lJ.I l.JJV ~Pl - CKOobX104K 

C38, C31 

DATE DESIGN ENGINEER DATE TITLE 

CARD ASSY, MEM AUX G Kcf Rbi 
DATE RELEASED DATE rlOJECT NO. I l PART NUMBER I REV 

LM v943<>92-0001 AR 
,,/ 



u9/2.2177 LIST OF MATERIAL 
PAGE l of 

PART NUMBER 

LM '1943092-0002 
REV 

AR 

00003 • .JOO EA HEATSl~K,TRANSISTCR ~AK - t-.F-207 

0006 OOOul.OvO EA J22 2'2 'i-2 741 NET~GRK SN72741P OPERATIONAL AMP -SN72741P 

ARZ 

00011 OOOJ3.0JO [A 097Z958-000l TRANSISTOR, PNP,GE~.PJRP.S~ T0-5 Tl - 2"'42905A 

OOlJ OJGOl.000 oq7z95q-0001 TRANSISTOR,2N3~S5 N?N 70V l!5N TO-j - 2N,jv55 

Q3 

00003.000 EA 08~0523-0001 TRA~SISTOR A5TZ907 PNP SlllCO~ Tl- -A5T2907 

0011 ·' Ql,U27,Q26 

00 l -~ 00004. i:h>O EA 0972057-0001 TRANS1STOR-A5T2222 NPN ~lllCON Tl- -A ~T 222.2 

JJ13 ~ Q4,Q5,Ql9,Q36 

00 l ~- 00001.uoo 0972934-0006 OIOOE,lN751A 5.1 V 5' SIL VOLT ~EG - 1~7!»1A 

OOl(H CRl 

0020 uooo3.ooo EA 0972932-0001 OIOOE,1N9148 SWlT~HlNG 75V PlV 7~MA 4NS TI - 11\19!46 

CR2 CR12 CR21 

Ou 2? 00Gu2.000 EA 05343~8-000l CAP FIX CERAMIC .10 ~F 20/80 ' lOV CRL - UK h>-lu't 

c11,c20 

OQOJl.000 EA ~972946-0017 RES FIX 10.0 ~HM 5 : .25 W.CARBON FILM ROH - R-25 

0024A i RS 
DRAFTSMAN---~-------o=A=re-+1'l-:".cK=o.-=07'.1A-=-FT~::c'SMA~N,...,----'-----":"'"DA=TE,.....--:D=ES-=-IGN~ENG.,.,,..,.,...,INE=n,-------D---AT-E r-:T=ITL..,,..E __________ __._ ___________ , 

CARO ASSY,HEM AUX & REF RtG 

APPD_.-M_F_G -·--------·~ APPD. PROJ-ECT-ENG-1-NE_ER _____ DA-TE~R-El_EA_SE_D ________ D_ATE__._P_RO_JE-CT_NO_. --~~-----~----PA-RT-N-UM_BE_R-~-RE_V _ _J LM 0943692-0002 AR 

TI. 13849 



PRINT 
ITEM 

NUMBER 

(li) 2 5 

0025~ 

0026 

0026~ 

0029~ 

0030 

0030~ 

00 32 

0032~ 

0033 

0033t. 

0034 

0034~ 

00354 

Ov39 

0J4) 

004UA 
DRAFTSMAN 

APPD ·MFG 

TI. 13849 

CIUANTITY 
PER 

ASSEMBLY 

ooooT.ooo 

00001.000 

)jOJ4.JJv 

00004.000 

00001.0\lO 

00001.000 

00002.vJO 

)00~2.JJO 

Ulf~T DWG. 
ISSUE SIZE 

EA 

EA 

EA 

t:.A 

EA 

EA 

EA 

DATE CKD. DRAFTSMAN 

DATE APPD. PROJECT ENGINEER 

LIST OP MATERIAL 
PAGE 2 of 

(. PART NUMBER 1 REV 

1LM J9436S2-000~ Ak 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

RES 2.uoou OHM .-s- Iii -s-. AB --t:~ 

Rl 

O'H2946-0\l41 ~ES FIX 100 OHM 5 ' .25 w CARBUN flLM kOH - R-25 

Rl5 

0972947-0J53 ~ES FIX 33v OHM si .j w CARBON F!L" 

R35,R36,R37,R38 

0912946-0Jol ~ES FIX 680 uHM 5 ' .25 w CARBON FILM RUH - k-25 

0418161-0003 DIODE REFERENCf ,6.2V si TEMP CCMP UPl - 1N827 JAN 

CRB 

097294o-Ov65 RES FIX l.OK OHM 5% .25 w CAR~ON FIL~ ROH - fc.-25 

R2tf< 39 

053~370-0412 RES FIX FILM 1.91K JHM l' .25 WATT COR - ~A55 

Rl7 

0972946-J069 RES FIX l.5K OHM 5 ' .2~ w CARBON fll~ ~UH - R-25 

R6 

053J37J-~437 RES FIX FILM 3.48K JHM li .25 ~~TT COR -NA5!>0-1J..1PPM/"" 

R30 R58 

0972940-0081 RES FIX 4.7K OHM 5 ~ .2j w CAR~GN FlLM ~UH - k-25 

R62,R81 
DATE DESIGN ENGINEH DATE TITLE 

CARO ASSY,MEM AUX & REF ~EG 
DA Tf llfLEASED DATE PROJECT NO. I PART NUMBER T 

LM \l9.\.3c92-0002
1 

REV 

AR 



() -ar\ TEXAS INSTRUMENTS ~ 
P"' ~J I N C 0 R P 0 R A T E D LIST OP MATERIAL PART NUMBER REV 

p.l DATE u9/ 22/ 11 PAGE 3 of LM u<J43b92-oou2 AP. 
::s PRINT ~ {JQ ITEM OF DWG. DESCRIPTION VENDOR PART NUMBER 
CD NUMBER ISSUE SIZE \C 0042- EA l) ~ ....... N 

004?i'> R6lrR28 
-...J 
,-....,J 
iW 

I 

0054 uOOJl.000 EA 0539370-0462 RES FIX Fll.M 6.34111. OHM u .25 id TT CuK - NA55 \C 
-...J 
0 

OCJ54A Rl6 
w 

00~5 JOO.)l. JJO EA ~972947-Juai RES FIX 4.7K OHM 5, .s w CARBCN FILM RUt-! - R-50 

0055e. R3 

0:>7.) OOOJl.-JJO EA 05H 3 71-0455 RES FIX FILM 5.3oK JtiM u .13 wATT CUR - ~C't 

00701\ R57 

0071 OOOvl.OJO EA 053937v-J309 HS FIX FILM 162 OHM u .25 dTT COR - NA5~ 

O' 
0071A R59 

I 
O' 007? OOOJl.000 EA os 39 3 ·10-01t23 RES FIX f ll"1 2.49K OtiM u .25 WAIT COR - l\~55 
Ul 

0072&. R60 

00 7ir O.JOJl .OlO t:A 097 294b-0058 RES FIX 510 OHM 5 * .25 ll'i CAk80N FILM f<OH - R-25 

OOHA IU3 

o~rn JOOJl.OJO £A u972946-0J51 RES FIX 270 OHM 5 " .25 w CARBON f ILM ROH - k-25 

OOH<A R83 

J;,a;~ OJGJl.CJJO EA 0539795-0008 RES VAR CERMET 2." K CHMS 10 i • 7) MIATT BOU -jU6~P-l-W2 

O·J8:?A R29 
0 
c§: 000-:1 OOOJl.000 EA 0972929-0391 CAP FIX CERAMIC 47J PF lJ i Zvv v QPL -MJ9\ll41 jl-139 -e. 

0089A Cit (/) 

~ DRAFTSMAN DATE CKD. DRAFTSMAN DATE DESIGN ENGINEfl DATE TmE - CARO ASSV.M&:M AUX £. REF REG CD 
3 APPD-MFG DATE APPD. PROJECT ENGINEER DATE IE LEASED DATE l'IOJECT NO. PART NUMBER REV 
(I) LM \)Cj1t3o9i-0002 AR 
0 
~- T.I. 13h9 

en· 
s· 
::a 



0 
<Q· 
;: -

0 

TEXAS INSTRUMENTS 

PRINT 
ITEM 

NUMBER 

0093.\ 

0094 

0094~ 

0095 

0100 

01 i)4 

0111 

012? 

0125 

0126 

OJ 2 8 

012P-~ 

J 1 31 

0133 

DRAFTSMAN 

APPD.·MFG. 

\ 
TI 13849 

INCORPORATED 

QUANTITY 
l'ER 

ASSEMBLY 

OOOOT .OJu 

ocon.ooo 

00001.000 

OOOJl.OvO 

ocoo1.o:>o 

PEF 

OCCJl.000 

000Ll2. vOO 

OOOO't.OUO 

CC:OOl.JOO 

OCCJ2.000 

REF 

iOJJ4 • .lJO 

EA 

cA 

cA 

t:A 

EA 

i::A 

DWG. 
SIZE 

DATE CKD. DRAFTSMAN 

DATE APPD. PROJECT ENGINEER 

DATE 09 / 2'/./"17 LIST OP MATERIAL 

PART NUMBER 
v ~-TriJv -CAif 1JO • 0 

Cl 

DESCRIPTION 
MF 5.J'V 

PAGE 4 of 

0230917-0010 CAP 200.0 MF 2SV 15/-lu 

Cl4 

023~3~1-0000 SOCKET XST T0-3 CASE 

J943o~4-JJJ2 CHANNEL,HEATSI~~ 

0943693-0001 PWB, ME~ AUX & REF HEG-CAkO 

~943732-~~0l DIAG SCHEM,MEM AUX ~ ~Ef RtG 

0990521-000~ INSULATOR GRAY .u~9 THERMALLY CJNJ 

04111Jl-U058 LOCK~ASHER #6 EXT~RNAL TCOTH CRES 

~4111~1-~057 lOCKwASHER # ~ cXTcRNAL TOOTH CKES 

04lb3jo-2371 CAP, FIXED, 6.8 Mf, ioi 

C23 

023~057-0COl SCRE~ ~-32X9/l6 liH SST 

0943/ll-9Q01 TEST PROC, CAkO A~St,MEM AUX & REF ~E~ 

09729d8-JJlo SCREW 4-4.i X .'t3ti PAN HEAD CRES 

DATE DESIGN ENGINl!fl DATE TITLE 

(i PART NUMBER J REV J iLM OS43692-00G2 AR 

VENDOR PART NUMBER 

~PK -3u~-201Gv25UH~ 

cBV -'Hl6o-15-l 

QPL - MS35335-5ti 

- MS35335-5 7 

CARO AS~Y,MEM AUX ~ REF REG 
DATE PROJECT NO l DA TE IE LEASED 

1 
PART NUMBER ~ REV 

LM O<i"t.3692-00021 A~ 



8 7 6 

D 

·C 
Z l'lAUS 

&25 

GHJl(LMN 

5 4 

l'A::JTE.:'.: (.'.~A .,- ,/l'Ft:_--; 

~ RZ9 .· ,;E' 9Z. ~ ?06 r ;;p ,~.? EE SF.h£C 
__ /9,~ U// r T.E::~: ;r 

7! 0-.7 ;:_ .r~~l·F ... 4 / ~Fl'/~~.....,,. ~'iiL.__EE.- r~ //-ti'---" 

[ill USE I ·r.< M .'4 '. r: ,;11" i/[1 

Ff) -rH•· /VI:~ 

!1N(, 

A~f A,.-~Y l='f:-

7& P-L°I :r-

t'i/'v 

'9-. a..t- --:::>c-·c;;;::. ,;;;:;;t;-?rT~cr-- -e~r- P/1u ·'
To- .;:;: cr::7:Vo r r£JT, /S..:J 

II. TMS.IZ .... AL.. C.Ol.ll~UIJP NOT i..1ec;.e.•~Aa.'( "T'Q l.JIOUIJT 
TO- '"" llJ 1'1-11!!1 t>.PPl-IC.A.. "T 10µ 

1RC:.C7E.5SE::,. 
,, ::,o<DER ~~ -""·/Z7, /?!ET,-.,:.!D z, 

.M-',.i_,..£_, .. /~-·A? ,.,,e:-- /? ¢ 

UNLESS OT'l"ERWISE SPEC1r:1EO 

• REMOVE Al-L BlJARS AND SHARP 
EOGES 
CONCENTRICrrv' MACHltiEO 
CIA~C-H')FIA 

3 

NiJT£5: 
/ /rl/IX//l!U/11 CC/1.'Fi:J/JEA/F dE/6,~·,- ~Pt?/>' 

CY'/l!PO,•.H:'AJT 5/0E CF 130//RD ./.:;, /. 50 
.::. /J/fi~i/l:un, LE/9D L cA./,-<, 7 h' }",R(?/1 

c,7uA.)L/1/<},~C)K S/Dc CF BOARD /,'.; • .:-•,7C 
;; 7c ,c'Rcv'6VT SO(.£)£/" ,>='ROR7 WIC!K/Jf./6 

O<:JwAJ (,,,~C/A.M)Ec? TOR ,F//J6£R ..'.: wHE,{) 
.S<:'(.DERp.J6 /n/i.:-r. AL{ (;'(),U,uEC!Tc;R' 
r'/,-J6ERS C';'./ eo I# ~/CE CF e,,-;Rc 

-0 ~ 1 I :z; =f -ffltf~~~ 
.SUR~ &',I ?<~T, ~;;:;:1(•#i;;,i' ~-t!!:il,;>-

&tV ~·~rpr: ' · -zet: 
o,,:-~~;~-T~~~ 

;'9;V0 ~ ~S)i.-t~:.$:$ £t;J,,li~ 
0 ~-.117{JT= l?l~.r.-~~ 
~c~=-

2 
REVISIONS 

OESCRtP'TION 

CN 3 ~4214 (CJ rK,Ll_. ..,;_ (/ J ITEM 
A 5~ W.45 5~'373-0t;l.S,L/~· 

(&!)ITEM 77 WAS 23+531-
000 t./M 

E c.'l\/394zo8 /.e,/..::>4-,_ (/1REv1:-EO 

,PE:/? E!T&J.51<.1£: c/<J6 C!.HAAJ6€ 

!Z.Jf:£v'l5£D LIM i SECT IONS AND 
R.£r D£<;/GNAT IONS 

D 

PART NUM!l£R DESCRIPTIOl'I 

~431o92- 000 I c:AQO ASSY I M£M Al/XOff.f REG 

'J43(.~ 2-000 '.l C.ARD ASSr ,H£M AUX e REF REC 

COOE 
IOENT 

PA.RT OR lOE"llTIFYING NUMBER 

UNLESS OTME*WISE SPECIFIED -------t • DIMENSIONS •ff IN INCHES i-=~~="---~~r__---1 
--+---1---+---4 . ~~~~s 

3 PL.ACE OECIM4LS ~.010 
2 PL.A.CE DECrMA.L-8 T 02 

~ TEXASINSTRUMENTa 
~ f~=.POAATA:.,_ ,..., 

• 

c 
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8 l 7 I 6 l 

D 

-

c 

B 

-

I--

A ~1----~~~~~~~~~~~--,,-,---,----.-.--r-r,.-, 
~ TcSTPROC£DUE£ 9'13711-:J'JOJ £ E t ,_E__ £. £. £. [. 
~ ---r---r- ' 
~ 5CH£Mli71C IJ//l6k'/IM ::H3 73 Z- ---i-D-r-D--r-D-t __ O iE- D ~ 
~ t-P-~_1_AJ_T_E_D_w:_1_R_1111_u_B_D_A_P_D_9_4_3_~_'.3_3_-0D__ 0 I ~ 5 5 S 5 5 ~ 
~ SO·lcMllTIC Dt!MPl'IM 943i> 95 -:1901 }..) P P P P P P F 

~ ll.SSE:MBL Y 943t,, ~ 'Z. -------+/l-'-/-l'-+-11-J+-A-K--r-A-Lt-l>.lw\--t-ti.IJ-rA-Pt-A-iR 

T..,_ 

5 4 

f 

l 3 
REVISIONS 

OJ 4"200~5 c'..C) 9~- Li)ITTM 
11.M 5 IN v.,c- G')(.·-.:1- .-,.--,·,;;-

( Z) A.C'[)e.D UOTE 11 ( ~:> UF'DA.TE.O 
ii?.Evt--i_c:>~_y;__l.'.'§,L.. ~L°=": ___ _ 
c.u 4ZOOCIZ '_C) J. l).w..., li) rrE /\1 

AkJ ;.o;- / .V l-'L4 :·; 5 <7 4- '?"! -,-,,.o,~? 

L"Z.) Uf-'DA1"E.D 'ie-1/ ....C.'{_E.i,- E!.i..OC."-. 

AP N.L~' 7 J;· CJ 1[ 1 1"~-'W1Lft, 'I 
i/;, r: iL \of C f.-!N NAS S.'.:/A4-'l-:1,JO 1 
1 !,Jf DATFO R£\ LEV£ L l:lLOC.K 

AP l'N4?.,/3C)(C,J'i}'>{.;JJJ,N 
111 .HJ E·.N 4'14 "-37 fl·~A1N')T f-'IN 
'11'".1,,Y/ wA'.; Alf-'11£.-; TO··· ."'WE 
0-1.::,-~:1~ UV I' f\N/) ff\TIR,SH~WDj 
l\PPLV JO Rl.V /'i THkU GLV R 

~~~~\2_JU._PD_A_T_ED RH LEVEL foU)C.I< 

l 2 1 
REVISIONS 

Cl'/40'1/17(BJRQ,.L< u;nnsED PER ~I 1)111/,. 
R, EXTFNSIVE ENGi< CHRNGE<ZIUPDRT£D /JP/16 I~~ t-

/..'l VISION LEVEL BLOCK 
L·N+07488ll)RQ,;h (f)01AN6£D LM J./ .rJAL 

5 M FOLLOWS:-/ P/N OF ITEM .37 j/f-/;c ~ 
WllS 416938 0001 

AE CAI 397950tf::'JE4'-JIJRE//ISED ii fAf.t __ 
LA1 ,cf/f' EA'TEA/5/VE EA/~11? l5j7? , 7"' 

I C//6 (?!//PO.--?T,E/7 REV LFYEL. 
1---f-=1f-'=B.~)L',.?'iL!,.I.L'Jl("L___.,.,.-;--:=--~----+---+-~~ 

j,/F CIV¢Z~8ZO(D.MI'; (/JOPL:UTED !/f'/7? I~[§ 
L i REV LEVEL b'LPC"K r P' . 

I I c N4? / 994 [tj )-;.i:fL:{j, ,_'r'f,: ~'W~~~~~' 1FJf;;/Ti.;:;:'5~Mil--T-•1-' ; 143 c:JT> .. w.is 8 Cl JDt:UTEO ,e101~ 1 '.~i--
/(.1{)?. /.~M !TE/1'1 4.3A (".JJITEM ;~ti·" II I" -
41... ()TY WAS 2 (4JAODED RIO/ f I"" 
EID2 TtJ ITEM 41.A (SJUl'IJATED 
fl.EV LEV l3LK. 
/J4Z3 283rBfll.&>-::.r1J w iA.r~ TY 

OF !TCM ZO lf!llS !~l?JllDDL.!J £R4 Z 

I 
JH•I TLJ zc /l(=JJ ! ll:M II i? ,q lfA.5 c 3' i'C.35 

K - ".J j 'J/J_~~F j; f f!/,f;J:l1' ~9?,?',f, 15
) ~-1a.171f.£Al' 

fl I C.IJ424"oi,7!()1/.r>,:(rl',.-OWPDAT£D Io.? d. 
, F.:f;JLJJ;jL.L BL6C K 3-14-ll ~ 

. AK CN424~431El D.'WaJ:J,S...JJ 11: crEMIH· -

L~"' .tl75::l<c-7 Cl>UPDATE.0 REV LE.VEL +-i::-?l w~ Ii. 

6-68 

Al CN420Z"I !CJD. Wa.JJ.J,,.J.( ~-1i"-7l ~ 
t--"- fl! LM ·t, ITE.M S PIN WA5 5.32449-7 12l LM·IC-2, ITEM 12.2 

PIN WAS 5 :! 2" 49 - 4 • DELETE.O frEM I i".31 DELETED NOTE 4,S 
4lJ.!.PO/ITt::D REV LEYEL BLOGK 

j'9CAL£ 1/1 jREY A~ J ...-r ~ 

Digital Systems Division 



D 

c 

B 

" 

8 7 

Q3 
<:'1.130!::~ 

(7?;;11)+.35 ">-... ~ ..... -.;;:""'..,_..-~...-.-~~~---.r 

(;;, 5112 

(~ ~,l_.,D >--+-
'1,10 'J':'IY· 

R9 
1.0, 1/zw 

~9 
1.0 
1/zvJ 

R/6 
6.34-
jw 
If{, 

Ri!:7 
2101( 
/"lo 

6 

C".e8 
IN827 

PEF DE.S #OT e,~ED 

R 48 Q/6 CR ~'6 

RIO/ 

/00/f 

-rz/. 5 Ai/'f< 

5 4 

/4:: . .,tyl, 

3 

NOT rs /.I -

'Hi .'Ni.JI ·r .. F/ _, /llL~t 'I! 

""'",,J.-rr-.-_- 1..J1 

(rj oL. ,.. .-F /I ' 

_,,., i<0/ 1-·,1.;z-> I 

2 

CN3974£,2 (C>.f ./J.,,~ (!Jl?E¥15E. 
.A PER E)( TENS/ Ve EIVGllVEEIUNG 

CNANGE 
1--~--+--C3-S42'3C:> ffJ .f . ..6..o ~ flJADOEL) ~,~ 

8 C42 Sfl2 C7 (2)/N HIGHEST 1/J<//J5 l«l.(;f' ' -··-_1-<...,·~/i/ 1."/~u>< 
.__...h~~.._._,,_.A/V--------1--

R.EF' DE!; 'C!iA'RT C3Z. WAS Cl 

R/02 
100/f 

(H, :,Hz) 
_____ _:::.;rf) REF 

(Pl- ?-~ ?8) 

[J c '1~~ff)J.~.:. 1:11, ~ ~~~- ·~ f'?J.-'j/j'/f'f£l '1h/ 11 
,__ _ __._-'-"L~'3'-"3'-'J1'./_J ~'32.' 

~V5~~:!5_!(__(~'_~./,'?:" - ·---+""-.:...t.C..'.....:-4£~~:.:.J.I 
1---~-=-+..-:cL'~/\j4J2_~_i_!_'~]~~)=·1'--'·~-'-:i.C:·.,c;.<'c..·~-------4'-::.L.."'-'----"===--1 

.•'_N_-1 )l ~ ,1 

,_, ,'f'./4:3r:,>-;, '-'. /~';_.;.., 

( N W_~3 Jj__ r o !P !~;:;:l.:..J'.'.:.1-;_-::.:u~~~~~~~----_ ---4~=;...::::....~~"-M~ 
CN1_2 2~1 ,c);i J/Jfli.¥!1t.Lo 
CN40945'.5 (C) .l}(b. .. p/.rtl 

cN 3?_i__<J_~4-~Tcf ~1;;:,;;:;,1t--
M Oj 421995 (r) /) i".m ttll 

N OJ 42028 \·~) ;) r,.,.,. l.cJ.L 
P CN4243BCCJR.~ 

..-~~~~~-(D,5H2) 

L-~t-~~~~~~~~--~~~~~~~~~~~.::::..>f3;f~;,'8) 
-5' 

D 

.R89 

.'~20 

(71, 7Z) C 

C29 
+ t.OUF 

e?ZI 
.I 

,1?87 
/SO 

RIOO 
100 

&?~ 
A5T2907 

t?ZZ 
.1 

.--~~-,~~~~~~~~~~~~~~~~~~~~~~~~~~~A(' R£6 
(/,0 

(S-3. 5~) 

r-r--------------------(E, s# ~) 
._~-l---l~f-------+---+----4----+---1 ez~ 

./ 

UNLESS OTHERWISE SPECIFIED 

• REfl.<IOVE ALL BURRS ANO SHARP 
EDGES 

• CON:::ENTRICrrY MACHINED 
DIAMETERS .010 FIR 

• OINllENSIONAL LIMITS APPLY 
BEFORF ~$H ~P."!;SING 

• IOENTIFVING NUMBERS Sl--OWN IN 

CIT 
/ 

IOV 

l 

PARENTHESES FOR REFE:RENCE ONLY 1----4---4--+---J 
,• INTERPRET ORA WING IN ACCORD/11.NCf' 

WITH MIL·STD-100 

T1i~~:~ 

n;~=:~ nl:c,.,..010 
i.ooo- 001 

?3 

F"ART OR IDENTIFYING NUMBER 

UNLESS OTl--fERWISE SPECIFIED 

6-69 

~ TEXAS INSTRUMENTS 
1-.cOftlll'OA"T&O £,,..,_,, r;,_ -. r ... 

LL EC 7'R();UI{! :;L'llE!Yl/iTI(! 
v1/tGe/M?, /71E/7'JORY, /tt.JX1t./fiRY 
.l?/IJD PErE..eE..AJC'E .-!"EGVC..J"P7'?JR 

CODI! IOENT NO DRA\NtNQ NO 

D 96214 94.369~-

...... , ... 

" 

Digital Systems Division 



D 

B 

A 

8 

£, .5/lt) + .5TBY 

( J, .s~.?)51Y.&9T + 
(<!, 5H· 1) tZl.S _,,<)X 

( B, :YI. I) -t/Z ;n£/YI 

C33 
22.a:f 
351' 

+ 

+ 

7 

Q;/ 
cN.3CS5 

a12 
21J37+o 

Jf'cO 
39 

6 

Rt04 
211" 

5 

--1-···H~··-···-··-

4 3 2 

~, 

--------------i---.------~------

Cf.'.19 
IN752A 

r'J"-',f) 

ASTL907 

CRIB 
IN914f; 

I -+ -- -1----.------------~ t-S .STBY 
(73,74) 

~·;;:15 

IN9148 

i({,3 
5!0 

D 

c 

(+R6V )r---------------------:-c-o----\(7, SH I 

( r:JSV )------------+---------ti 
\H, SH I 

//( 

v2 w 

6AID 
CR.3._ 

R9~ IN~2 

1!15 VAC 
39K 

(69) R9¢ 
I Ir" 
~w 

CL4 

~5VAC 1 
700JJ.f 

-(70) 50V 

CR.35 <~~~ ("J,10. 13. 14) 

/N-f-()02 

(D~ SH I) 8AT +-

6221 
2N.-,ns 

R 79 
d, 1)\' 

CR41 

IN914/3 

(-r5 REF ~;.' _J l~~f:B l L 
\.if, 5_1-1 I 

1
1---------- - -~VV'v-- --- -~ ~ _ 

1
~ __ _ ·----

D 

r 3r 
.1,,, 
1rJv 

R69 
!30X 

RBO 
/01< 

Q 39 
.i:N930 

6-70 

RE .:Ser 
( 39, ~o) 

IYJPt:.O'.S 
(.37, ..'UJ) 

• 
~ 
" ~ 
~ 

(SWBAT) 
..1,SHl12 0 

A 

StZ£ cooe: IDENT NO DftAw....a NO 

D 96214 9~369S-
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ALPHABETICAL INDEX 

INTRODUCTION 

The following index lists key words and concepts from the subject material of the manual 
together with the area(s) in the manual that supply major coverage of the listed concept. The 
numbers along the right side of the listing reference the following manual areas: 

• Sections - References to Sections of the manual appear as "Section x" with the symbol 
x representing any numeric quantity. 

• Appendixes - References to Appendixes of the manual appear as "Appendix y" with the 
symbol y representing any capital letter. 

• Paragraphs - References to paragraphs of the manual appear as a series of alphanumeric 
or numeric characters punctuated with decimal points. Only the first character of the 
string may be a letter; all subsequent characters are numbers. The first character refers 
to the section or appendix of the manual in which the paragraph is found. 

• Tables - References to tables in the manual are represented by the capital letter T 
followed immediately by another alphanumeric character (representing the section or 
appendix of the manual containing the table). The second character is followed by a 
dash (-) and a number: 

Tx-yy 

• Figures - References to figures in the manual are represented by the capital letter F 
followed immediately by another alphanumeric character (representing the section or· 
appendix of the manual containing the figure). The second character is followed by a 
dash (-) and a number: 

Fx-yy 

• Other entries in the Index - References to other entries in the index are preceded by 
the word "See" followed by the referenced entry. 

Index- I Digital Systems Division 
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AC ON- Signal . . . . . . . 
AC Detect ...... . 
All Reg Up- Signal . . . . . 

. . . . .4.2.1.3 

. . . . .4.2.1.3 

. 4.2.1.6, 1.2.2.6 
All Regulator Up Sensor Levels 
All Regulators Up Detect 
Auxiliary Regulators . . . . . 
Auxiliary, and Reference Regulator, 

..... T4-2 

... .4.2.2.6 

. 4.2.2, 4.2.2.4 

Memory . 

BAT+ Signal 
Battery 

Charger 
Charger Check 
Charger Circuitry 
Charging .... 
Charging System 
Check .... 
Check, External 
Check, Internal . 
Test Chart ... 
Text Switch . . . . 

Block Diagram, Power Supply 

Characteristics: 
Input Power . . . . . . 
Output Power . . . . . 
Physical and Environmental 

Chart, Battery Test . . . 
Circuit Diagram, Switching Regulator 
Circuit for Switching Regulator, 

Current Limiting . . . . . . . . 
Clean Air Filter . . . . . . . . . . 
Clock, 60-kHz . . . . . . . . . . 
Commutating Diode Waveform-No Load 
Computer Power Supply, Model 960B 

. 4.2.2 

.4.2.2.3 

. . 1.4 

.4.2.2.5 

.5.2.2.3 
4.2.2 

. 4.1.5 

.. F4-7 

. 5.2.2 

. 5.2.2.2 

. 5.2.2.1 
.FS-1 
. 1.4 
.F4-8 

.Tl-2 

.Tl-3 
.. Tl-1 
. .F5-1 

.F4-2 

. . F4-6 

. 5.2.l 

.4.2.1.2 
.. F4-10 

and 980B . . . . . ... Fl-1 
Controls, Power Supply . . . . . . .3.~, T3-1 

Rear Panel . . . . . . . . . . . . . . .F3-1 
Crowbar Circuits . . . . . . . . . . . 4.1.3 
Crowbar Ref Point, +SV Reference and +5V 

STBY/ +12V MEM . . . . . . .4.2.2.3 
Current Limiting . . . . . . . 4.1.4 

Circuit for Switching Regulator . .F4-6 
Circuitry for Series Regulators . .F4-5 

Description of Power Supply 
Detailed Theory Power Supply 
Detect Circuit . . . . . . . 
Diagram: 

Overvoltage Protection and Power 
Distribution Functional 

Power Supply Block . . . 
Switching Regulator Circuit 

Drawings ........ . 

Environmental Characteristics, Physical 
External Battery Check 

Failure Location 
Failure Types . . . . . . . . . . . . 
Functional Diagram, Overvoltage Protection 

and Power Distribution 

General Theory of Operation . . . . . . 

. 1.2 

. 4.2 
4.2.l 

. F44 

.F4-8 

.F4-2 

. 6.1 

.Tl-1 
.5.2.2.2 

.T5-3 

. T5-2 

.F44 

. 4.1 

Index-2 

Input Power Characteristics 
Internal Battery Check . . 
Introduction, Maintenance 

Logic Control Signals 

Main Regulator: 
Control, +SV . . . 
Overvoltage Protect, +SV 
+SV .... 

Maintenance: 
Introduction 
Preventive . . . . . . . 
Test Equipment for Power Supply 

Master Reset . . . . . . . . . 
Signal, MRESET- . . . . . . 

Memory, Auxiliary, and Reference 
Regulator ........ . 

Memory Power Loss Latch .... . 
Memory Power Loss Signal, MPLOSS
Memory Regulators, +5V Standby and 

. .Tl-2 

.5 .2.2.l 
5.1 

4.3 

4.2.1 
. . . .4.2.1.1 
. 4.2.1.1, 4.2.l 

. . 5.1 

.. 5.2 

.. TS-1 

.4.2.1.7 
.4.2.1.7' 4.1.2 

. 4.2.2 

.4.2.2.7 

. 4.1.2 

+12V .......... · · · .4.2.2.1 
Model 960B and 980B Computer 

Power Supply . . . . . . . . . . .Fl-1 
. 4.1.2 

. . .4.2.1.8 
. 4.1.2, 4.2.1.7 

MPLOSS- Memory Power Loss Signal 
MRESET Drive Signal 
MRESET- Master Reset 

On-Delay Signal . . . 
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