N\

(,

TEXAS INSTRUMENTS

Improving Man'’s Effectiveness Through Electronics

7

)

Model 960B/980B Computer
Maintenance Manual
Power Supply

MANUAL NO. 942773-9703
ORIGINAL ISSUE 1 SEPTEMBER 1974
REVISED AND REISSUED 1 FEBRUARY 1977
INCLUDES
CHANGE 1. .. .. 1 MAY 1978

Digital Systems Division \f@



(:) Texas Instruments Incorporated 1977, 1978

A1l Rights Reserved, Printed in U.S.A.

The information and/or drawings set forth in this document and all rights in and
to inventions disclosed herein and patents which might be granted thereon disclos-
ing or employing the materials, methods, techniques or apparatus described herein,
are the exclusive property of Texas Instruments Incorporated.

INSERT LATEST CHANGED PAGES DESTROY SUPERSEDED PAGES

LIST OF EFFECTIVE PAGES

Note: The portion of the text affected by the changes is
indicated by a vertical bar in the outer margins of
the page.

Model 960B/980B Computer Maintenance Manual: Power Supply (942773-9703)

OriginalIssue . . ... .......... ... ... ....... 1 September 1974
Change 1......... ... ... ... 1 September 1975 (ECN 393167)
Change2.. ... ... ... . . i 1 February 1976 (ECN 409318)
Revised and Reissued . . . ..................... 1 February 1977 (ECN 419666)
Changel...... ... .. ... . . .. 1 May 1978 (ECN 419829)

Total number of pages in this publication is 1;14’consisting of the following:

s cpes RS RSsE st gy
Cover ............... 1 4-12-418. . .......... 1 6-1-6-70 .. ...... 1
Effective Pages . . .. ... .. 1 4-19-421............ 0 Alphabetical Index Div. . . .0
fi-v...oooooooieo i 0 422-426............ 1 Index-1-Index4........ 0
1-0-14.............. 0 S-1-55....... .. .. ... 0 User’s Response . ....... 1
2. 1 56-57......... ... 1 Business Reply . .. ... ... 1
22-24. ... 0. 0 58 . 0 CoverBlank........... 0
31-32...... . 0 59-510....... ... 1 Cover ............... 0
41-49.......... ..., 0 511 ... 0

410 . ... ...l 1 512 0 1




le]
%@ 942773-9703

Paragraph

._.,_,._.._.
« e .
BN

NS V]
¢« .
[ NS A=

w W
L] -
oY =

L]
L]
U W NV

L]
W DN NN DN DN = o et et e
.

B W N =

N BN RN

Ul Ut Ul Uy
* e
U W YNV Y -
.
N =

TABLE OF CONTENTS

Title
SECTION I, INTRODUCTION
ScopeofManual, . s e s v v 0 s 0 o0 es oo as
Description of Power Supply. . « v v ¢ ¢ ¢ ¢ ¢ o
Power Supply Specifications .. o v v v v ¢ v v o
Battery. o o o o v v v i it e i i et e e e e e

SECTION II, INSTALLATION

Power Supply Installation.: . « v o o ¢ o o ¢ ¢ o o &
Power Supply Removal ...+ v vt s v v v

SECTION III, OPERATION

General L] . L] . . L] . . L] . . L] . . L] L] . L] . L] . L] . . L]
Power Supply Controls . v v v v o0 v v v v v v v

SECTION IV, THEORY OF OPERATION

General Theory . v v v v v vt vt o v s v s v s oo

Regulation, . + v v v v v v v . e et e e e e

Sequencing and Control . . . . v v v v v oo v
Overvoltage Protection ¢« v« v « o o o o 0 o ¢ o »
Overcurrent Protection. .. « o« ¢ ¢« v v ¢« o«
Battery Charging « v v v v v v v v v v 00 v 0w

Detailed Theory ...+ o0 . v v v oo
+5V MAIN Regulator and Control. « v « ¢ ¢ v ¢ ¢ v o & o
Memory, Auxiliary, and Reference Regulator. ...

+15 Volt Regulator .. .. oo oo v v v i v s
Rectifier, Filter, and Output . . .......
Logic Control Signals .. .. .0 v s v v v v oo

SECTION V., MAINTENANCE

Introduction. « v v v v v vt s b v v bt it e
Preventive Maintenance, . « v v v v v ¢ v o o v o

Clean Air Filter. . v v v v v v v v v v o e

Battery Check + v v v v v v i v vt ot v b v v 0t
Test Equipment . v v v v s v v v v v v v v vt o v u
Trouble Analysis o v v v v o v v vt v v v 000
Signal Waveforms. . . v . v v v v v v v v o v

[ ]
L]
.
.
.
L]
—

N T SO N N N N N N N N

.
.
-
.
(O2 RO NG G I IO B G |
]
— U1 U1 DV = e

Page

LI T |
[

]
DN DNV =~ 00 00 -0 U1 b = —

= W w oo

iii

Digital Systems Division



Q
{@ 942773-9703

Paragraph Title Page

TABLE OF CONTENTS (Continued)

SECTION VI, DRAWINGS

LIST OF ILLUSTRATIONS

Figure Title Page

Model 960B and 980B Computer Power Supply. ... ..
Power Supply Position Within Chassis « v ¢ ¢ ¢ ¢ ¢ o o 4
Power Supply Rear Panel Controls .. e ¢ o oo 0000 o
Series Regulator Circuit Diagram . ..+ o e o s ¢ 0 o o o &
Switching Regulator Circuit Diagram . . .« . v+ v s o0 o
Switching Regulator Waveforms . .. . ¢ 0o c oo v v 00 o
Overvoltage Protection and Power Distribution
Functional Diagram .. s v v o v v v ot v v s o oo o
Current Limiting Circuitry for Series Regulators . ..
Current Limiting Circuit for Switching Regulator. . . .
Battery Charging System . . v v v s o o 0ot o0 0 0 00000

1 1
B W N e e
[ ]

IS S N O (S ]
1 ]
W N == WO

} n-'PrP-hP»'PWN.—-n
]

1
— = A e e e = O 00 =] ON U

—
O 00

Power Supply Block Diagram « v « ¢ o s s 0 00 s 0 0 s s
Switching Regulator Waveforms . ... 4o v 0o 00 0 s s
Commutating Diode Waveform - NoLoad . ., .. ¢+ ..
Turn-On Sequence Timing « v o ¢ o ¢« v oo o 0 v o o v o s o
Turn-Off Sequence TiIMIiNg e o o v ¢ o o+ o o o s 6 s 0 00 o
Battery Test Chart. . « v v v o v v o o o oo s 0 0o 000 s o
Waveform L. . v o v o v ot oo v oot e vosouoooosas
Waveform 2. o o o v v o v v v v v oo v s o o s s o oo oo seoe
Waveform 3. 4 v o v ot v v ot e e oo v v oo v oneseoeas
Waveform 4, . ¢« v v v v v v e o vttt ot et e 5-20
Waveform 5. v v o v oo 6 0 v 0 ot o0 oo s o s e s oo oo 5-21
Waveform 6. v o o v o o o o s o o o v o s a s o s s oo oo oo 5-22
Waveform 7. ¢ v o v o v o 6 v o ot ot v o oot v a0 o aoeos 5-23
Waveform 8. . s o v e o o 6 0t 60 o0 o 000 oot o e soas 5-24
Waveform 9. v o v o v v o v v s e v ot v o v v o n o s o s aa e 5-25
Waveform 10 . . ¢ v v v v v vt 6 vt v o v o v o evononos 5-26

N - O
| ]
U N

mmuwuwulk»#'-‘hoh»&»hrhﬂkrh

]
— O 00 1O U W N = o =0 00O 0

mmmmmmmmmmn'n»h»#ﬂk.h»h»h#-%
— O

iv Digital Systems Division



o]
%@ 942773-9703

LIST OF TABLES

Table Title Page
1-1 Physical and Environmental Characteristics. .. .. .. 1-2
1-2 Input Power CharacteristicsSe « o o « o ¢ ¢ ¢ 0 ¢ 0 00 ¢ v o 1-2
1-3 Output Power CharacteristiCs. « v o o ¢ o s 2 o o o 0 o o o 1-3
1-4 Overvoltage Protection Tolerances + ¢ v o v ¢ v 0 ¢ o 0. 1-3
3-1 Power Supply Controls . . v v o v v v v o0 0o o0 oo e 3-1
4-1 Overvoltage Sensor Trigger LevelsS. s v v ¢« s 0 s 0 0 0 o s 4-5
4-2 All Regulator Up Sensor Levels o . v v oo 0000000 4-16
5-1 Test Equipment for Power Supply Maintenance ... .. 5-5
5-2 Failure Types ¢« v o o o s s o0 o s o e e e s e e e oo 5-7
5-3 Failure Location ... ¢ v v v v v v v v o c e e e 5-9

s Digital Systems Division



942773-9703

129262 (960-874-18-1)
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SECTION I
INTRODUCTION

1.1 SCOPE OF MANUAL

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 dc outputs from the power supply are +5V, -5V, +5V standby
(STBY), 12V, +15V and -15V, The unregulated output from the power supply
is £35V ac. The £35V ac is used for external rectification, filtering, and
regulation. The rectified, filtered, and regulated outputs are the dc 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 amperes 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 Specification
Height 9.2 inches
Depth 18.0 inches
Width 8.2 inches
Weight 36.5 pounds
Operating temperature (air 0°C to 50°C at sea level and 60 Hz*
entering unit) 0°C to 45°C at sea level and 50 Hz*
Storage temperature -55°C to 70°C
Humidity:
Storage 0% to 95% relative humidity ‘
Operating 0% to 95% relative humidity, noncon-
densing
Altitude 0 to 10, 000 feet
Shock:
Operating 1G
Shipping 30 G to shipping carton

*Upper operating temperature, Derate by 2°C for each 2500 feet of
altitude, Derate 5°C for 50 Hz operation,

Table 1-2, Input Power Characteristics

Characteristic Specification
Voltage 100 V +15%, -10%
115 V £10%
200 V +15%, -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
t .
Nominal Voltage AC Operation Battery Operating
Current (32K
Voltage Tolerance Full Load
(volts) (percent) Current (amperes) Memory Protect)
P (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.
WARNING

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,

CAUTION

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. Setthe 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 Chassis
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SECTION III
OPERATION

3,1 GENERAL

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 instructions,

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.

EF5 Fuse,
10 amp @ 100 or Protects the primary ac
115 Vac power circuit,
5amp @ 200 or
230 Vac

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

Nomenclature Device Function

¥4 Fuse, 5 amp Protects primary ac power
circuit., This fuse is in-
cluded in 200 and 230 Vac
units only,

J1 Connector, male Electrical connection be-
tween power supply and
battery.

BATTERY (S1) Toggle switch 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.

BATTERY TEST (S2) | Pushbutton 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,

Power (S3) Toggle switch 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,

3-2 Digital Systems Division
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SECTION 1V
THEORY OF OPERATION

4.1 GENERAL THEORY

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 +5V 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 Q1 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 Vi with reference voltage VR. Since the amplifier
input impedance is high, Ry and R, form a voltage divider across output
voltage V. Feedback voltage Vg is then the product of V(3 and the ratio of
R, to the sum of R} and R). Since Vg is nulled against Vg, Vg is the func-
lion of Vp as follows:

R1+R2 Rl
Vo :——R—Z-—' VR = (1+'EZ-) VR

For the case where R, is eliminated (i.e., Ry =) V0 = VR,

PASS TRANSISTOR

Q1
v
UNREGULATED ~ /7~ N\ 0 a» REGULATED

INPUT ~ ? OUTPUT

v
REFERENCE >R/ Ry
+
Ve I ™~ C1

R2

AY|

(A)129460 -4

Figure 4-1, Series Regulator Circuit Diagram

4-1 Digital Systems Division
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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 (L1 and C1)
network and a commutating diode (CR1) 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

PASS TRANSISTOR

l + ( ) — L1 @ REGULATED
UNREGULATED OUTPUT
o \ﬁ @ F’

6

CR1 c1

REFERENCE @

' ©

DRIVER

TRIANGULAR ~~ VOLTAGE
SYNCHRONIZING COMPARATOR
SIGNAL
{CLOCK)
I AAA-
~
(A)129461 _

Figure 4-2, Switching Regulator Circuit Diagram

4-2 Digital Systems Division
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Figure 4-3. Switching Regulator Waveforms

4-3 Digital Systems Division



(o]
{@ 942773-9703

ER (figure 4-3, reference A). The dc output, E; 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, CR1 is back-biased by the input voltage minus the
on-voltage of the transistor (figure 4-3, reference E). The {rolta:ge across
choke L1 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 current through an inductor cannot change instanta-
neously, current is supplied through diode CR1. 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 Ej 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 +5V 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 +5V
REF continues to ramp up to +5V unless an overload occurs,., If there is an
overload, +5V 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 +5V 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
. int
Overvoltage Trigger Poin
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

1S AMPERE FUSE
2 Ao ’e -—
] -5 —1s
15 AMPERE FUSE °
o -
R1
+5V MAIN
e
~of +5v +S +1S
£ 410 AMPERE FUSE Lead 1+ no REGULATOR
Te
Rt
FUSEe j se CROWBAR
AC POWER
*10 AMPERE FUSE )—-ﬂ—l_-“_\
4
Fuske 4 1 REGULATOR I sv
4
Pt CROWBAR
£ 2
+ T2
3o = SCR2
BATTERY
CHARGER |

" +5V sTBY +5V

REGULATOR

+12v

REGULATOR I

= BATTERY

3 SCR3
*NUMBER 30 SOLID JUMPER WIRE
* - CROWBAR

2 FUSE 230 V 5.0 AMPS (2
115V 10,0 AMPS (1)

(A)129463

Figure 4-4, Overvoltage Protection and Power

Distribution Functional Diagram
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is crowbarred, All crowbarred regulators are current limited to prevent
burnup. The 45V MAIN is crowbarred by removing the input from the +5V
MAIN regulator, Rectifier SCR1 is fired to discharge C1 through R1. 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 +12V 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.

4.1.4 OVERCURRENT 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
R1 becomes large enough to turn on transistor Q1, 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,

Qi
UNREGULATED E
INPUT PASS A1 0
> TRANSISTOR VW—@
Loap—
4 I
T DRIVE A
LOAD
REFERENCE ) - DRIVER
_J_ 4
(A)129464 = =

Figure 4-5, Current Limiting Circuitry for Series Regulators
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For the +5V MAIN regulator, current limiting is achieved by a similar
method (see figure 4-6), The current is sensed by establishing the dc volt-
age drop across the resistance of LL1. As dc current through L1 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 Ej is too high and this causes
the on-time duty cycle to decrease., When the on-time duty cycle decreases,
the delivered current decreases.

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
CR1. A typical Zener voltage for CR1 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 PASS TRANSISTOR L1 £

CLOCK )—

VOLTAGE
REFERENCE COMPARATOR

+

+ DRIVER

DIFFERENCE
| AMPLI% °
_L ‘4 < d

(A)129465

l—
——

Figure 4-6. Current Limiting Circuit for Switching Regulator
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Figure 4-7, Battery Charging System

The charging voltage, Ej, 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 Q1, de-
creases the output current Q1 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 +5V MAIN REGULATOR AND CONTROL

The +5V MAIN regulator and control board contains the +5V 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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4,2,1.1 +5V 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
AR1, Superimposed on this signal is a triangular synchronizing signal, The
triangular synchronizing signal is developed by integrating the 60 kHz clock.
Components R52 and C21 provide the integration. The resulting triangular
signal has an amplitude of approximately 50 millivolts peak-to-peak and is
ac coupled through C20 to AR1 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 AR1 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 AR1 is a differential comparator with an open collector output.
Resistor R71 is provided as a pullup resistor to the +5V AUX line, The out-
put at pin 7 of AR1 is connected to two open collector input AND gates (U6C,
U6D). The other inputs to the two AND gates are connected to ¢1 and ¢2, re-
spectively. ¢1 and $¢2 are the outputs of flip-flop U5B, This flip-flop divides
the 60 kHz clock in half. ¢1 and$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 ¢1 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 Q17 and
base emitter resistor R38 to cause Q17 to conduct.

When Q17 conducts, Q17 collector current is divided between the base of Q16

l and base emitter resistor R39 to turn on Q16. Transistor Q16 is held out of
saturation by CR9 and CR10. For Q16 to be saturated, Q16 collector-emitter
voltage must be equal to or less than the base-emitter voltage. The three
diodes clamp Q16 base voltage to the base voltage of Q17. The base voltage
of Q17 is a diode drop below the collector voltage of Q16; therefore, Q16
remains unsaturated.

When Q16 is turned on, a voltage is developed across L2, 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 dc output voltage becomes larger than the voltage at the non-inverting in-
put of AR1, the comparator output goes low and the signal at pin 11 of U6D
goes low. This condition turns off Q20 and removes drive from Q17 and Q16;
therefore, the pass transistor is cut off.
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Figure 4-9, Switching Regulator Waveforms

When Q16 turns off, the voltage across the inductor changes polarity. As

the voltage on the diode side of L2 crosses zero and becomes negative, CR11
is turned on and conducts. Therefore, the voltage on the diode side of L2 is
clamped to the on voltage of CR11 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 dc output voltage decreases to less than the voltage at the non-inverting
input of the comparator, the comparator output goes high. By this time, ¢1

is low and 2 is high. The output at pin 8 of U6C is high to turn on Q15., 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.

Currents through L1 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 which 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 dc
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

I divider between the diode side of L.2 and ground. Thus, the voltage at the
junction of R43 and R44 is at +5V when current limiting begins. If the dc
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 CR15
and R24 to the inverting input of comparator AR1. 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.

'Ei _VCE (ON)

/- [ S

J — L/ — =11V

(A)129469

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,
Capacitor C17 filters the ac voltage swing on the diode side of LL2. This filtering
keeps the current limiter from falsely limiting. It may appear that C17 has the
wrong polarity. This is not true, however, as the voltage on the negative side of
C17 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 Q13 and CR12 as active elements to sense an over-
voltage condition. Components R48 and CR12 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 |
and CR12 is normally +5 volts so very little current is passed through R48.

Therefore, the voltage across R48 is approximately zero. This condition
keeps Q13 cut off. As the output voltage increases, the voltage across R48
approaches 0. 6 volt to turn on Q13. Transistor Q13 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, C19 acts to filter the noise.
Resistor R47 acts as a current limiter to keep from damaging Q13.

4,2.1.2 60 kHz CLOCK. The 60 kHz clock is generated by an astable
multivibrator using Q11 and Q12 as active elements, The frequency is con-
trolled by two RC networks consisting of R30, C9 and R29, C10. 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 ¢1 and ¢$2 generation,

c. Clock must be present to achieve +5V REF ramp up. (Reference

paragraph 4,2.1.5, Reference Enable Circuit.)

4,2.1.3 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 24 Vdc, the voltage at the junction of R2 and R3 is approxi-
mately 17.5 Vdc. This condition causes approximately 0,5 milliampere to
flow through R3, S1, CRI1, and R4. This 0,5 milliampere turns on QI to
pull the collector down to zero., The AC ON- signal on the collector of Q1
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 24 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 16 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 R81 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 ARZ2 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.

4.2.1.4 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, Q2 is turned off. Its collector volt-
age rises as C2 is charged through R7. When C2 is charged to approximately
12.6 volts, CR2 is at its nominal zener voltage. The base emitter junction
of Q3 is forward-biased by 0.6 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 R10. There is a test jack J1 on the card for monitoring this signal.
Capacitor C2 takes about 500 milliseconds to charge to 12.6 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, Q2 is turned on and C2 is discharged through
Q2. 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 timing sequence,
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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-
J cuit is -UlD and Q5.

| If either pin 12 or pin 13 of UlD.is low, the output at pin 11 is high. This

output is called REF ENBL-. When it goes from high to low, Q5 turns off
allowing C6 to charge from +35V through R17 and R18. Transistor Q6 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 Vdec, Q6 becomes an inverted transistor switch. As the voltage at Cé rises
to 5.6 Vdc, Q6 becomes saturated and the emitter voltage is very near the
collector voltage.

The reference is disabled whénﬁgiir’lTZ or pin 13 of UlD goes low. This condi-
I tion allows the output at pin 11 to go high and turns on Q5. This almost imme-
diately turns Q6 off. Registor R17 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 U5A goes high. This occurs 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.

I 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 45V MAIN by making REF ENBL- go high.

Table 4-2. All Regulator Up Sensor Levels

Regulated Voltage Trip Level
+5V MAIN +4,7V 0,03V
-5V -4,2V 0,2V
+5 STBY +4.,7 V 20,03 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 0,6 volt, Q8 is
turned on. This pulls the collector of Q8 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 +5V MAIN, The ac power must be turned off and back on to reset the
latch,

If there is not an overload condition during +5 REF RAMPED, the +5V MAIN
comes up. The voltage across Cé6 continues to ramp up until clamped by CR3
and the base-emitter diode of Q7 to +5 REF. This turns on Q7 which pulls
the base of Q9 up to 0.6 volt, Transistor Q9 is turned on and UP DELAY-
goes high, This makes the overload latch ready under power up conditions,

4,2.1,7 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 - 1, 2) and ON DELAY- goes high
(ULB - 5), the output of UlB (pin 6) goes low. This allows C5 to discharge
through R14 and the base of Q19. When the base current of Q19 is low
enough for Q19.to start coming out of saturation, the feedback action of
Q10 and associated components cause Q19 to turn off and MRESET- to

go high,

During a power off cycle, ALL REG UP going false causes the output of
UlB (pin 6) to turn off, This allows C5 to charge through R13. CR18 is

to ensure that the voltage rating of UlB output is not exceeded. As C5
charges, Q19 turns on and Q10 turns off providing feedback action. During
battery operation, MRESET is held low by battery base current provided
through CRS5.

4.2.1.8 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 R11 and C4.

4.2.1.9 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 +5V
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 U5A is preset to a high condition by the
ON DELAY-. At this time, pins 12 and 13 of UlD are high and pin 11 is high.
This signal is REF ENBL-. When ON DELAY- goes high, the Q output of U5A .
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 UlD causing the signal at
pin 11 of ULD to go low., REF ENBL- goes low to enable the reference.

4.72.1.10 TURN-OFF SEQUENCE. Figure 4- 12 illustrates the turn-off
‘sequence waveforms. As soon as the voltage on Cl 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 +5V 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 +5V
STBY and +12V MEM regulators, -5V regulator, +5V REF, auxiliary regu-
lators, battery charger, ALL REG UP detect circuit, memory power loss
latch, and overvoltage protectors for all regulated voltages except +5V MAIN,
Each of these functions is discussed in a separate paragraph which follows.
(Refer to TI drawing number 943695,) This board also contains the £15V
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 AR1, which is an integrated circuit volt-
age regulator, ARI supplies drive current to Q13, which in turn supplies
drive to Q12. Q12 supplies drive to Q11 in the normal power-on mode.
Feedback to AR1 is supplied through the resistor group R23, R98 and R24.
R98 allows voltage adjustment of the regulator output. Resistors R22, R20
and R21 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 CR10, C10, CR13 and
Cll, to drive transistors Q24 and Q35, which act as switches, When Q24 is
turned on, C15 is charged to near the battery voltage., Q24 is then switched
off, and Q35 turns on, dumping the charge on C15 into C16, 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 +5V REFERENCE AND +5V STBY/+12V MEM CROWBAR
REFERENCE POINT, The +5V REF begins with the +21, 5V 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 +5V REF and is adjusted by
moving the wiper along R29.

The +5V REF is used as a reference for the +21, 5V 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, CR17 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 +21.5V 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 CR1. This reference voltage is approximately +4, 3
volts and is fed to the base of Q4 through CR2. As the voltage of the +21.5V
regulator comes up the +5V 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 CR1 is no longer necessary,

Transistors Q4 and Q5 form the difference pair for the +21,5V regulator,
The output voltage is fed back to the base of Q5 by resistive dividers R16
and R17. When the output voltage is at +21.5 volts, the voltage at the base
of Q5 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 Q5 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 45 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, Q5 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 +5V 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 R51 sets the current to Q19 and CR12 to 6 milliamperes., When the
output is low, Q19 conduction increases and CR12 conduction decreases,

This condition supplies more drive to the two parallel pass transistors, Q17
and Q18, The conduction of Q17 and Q18 increases so the output voltage
rises to the desired level, If the output voltage rises too high, CR12 conduc-
tion increases and Q19 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 R12 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 Q10 is
connected to this divider., Potentiometer R92 allows adjustment of the volt-
age applied to the base of Q10. This voltage may be varied to be from 22 to
37 percent of the output voltage, Transistors Q9 and Q10 form a difference
pair with available current set by the reference and R19, 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 (0. 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 45V 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 Q27.

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 Q27 being on, Q36 is turned on. The collector of Q36 (ALL REG
UP-) is pulled to ground, When Q27 is turned off, the ALL REG UP- signal
goes high, Transistor Q27 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 0.6 volt.
Thus, Q28 is turned on to divert current that is normally available to Q27.
Hence, Q27 is cut off, If the +5V SENSE line drops to +4. 7 volts, CR21 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 11,5V, 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 Q21 and Q22. The base of Q21 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 Q21. This condition enables the detect circuit to
trigger the latch for battery voltages of +20.1 volts,

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 R77, 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 Q41 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 (Q21 and Q22) 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 (Q33 and
©34) and the battery save latch (038 and ©39). These latches are supplied
directly from the battery, thus maintaining their state during battery save
operation. The battery save latch operates a transistor switch (Q45 and 0Q43)
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 0,6 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 +.6V, 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 l
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 Q46, CR38, CR39 and R95 reduce the
input voltage to AR4 to prevent the input voltage from exceeding the voltage
breakdown limits of AR4. Components Q47, CR40, CR41 and R94 reduce the
input voltage to ARS.

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, mounted 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 summarized in this
paragraph.

AC ON- 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.

ALL REG UP- 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 regulato‘r.

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

MRESET- 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.

ON DELAY- 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,

OVERLOAD- This signal indicates the condition of the overload
latch,

POFF 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.

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

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

Change 1 4-24 Digital Systems Division



@ 942773-9703

UPDELAY- 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,

Change 1 4-25/4-26 Digital Systems Division



[e]
q@ 942773-9703

SECTION V
MAINTENANCE

5.1 INTRODUCTION

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,

WARNING

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.

5.2.2.1 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:

CAUTION

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 27,4
+ 0.6 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.

(e ¢]
.

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 J1 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 J1. The voltage should be 27.4 £ 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 P1 to connector J1 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 1Al or Equivalent

X1 Probe Tektronix, Type P6011 or Equivalent
X10 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,

CAUTION

. 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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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 Cl11 (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.

e 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 probes to pre-
vent accidental 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

Trouble Location

Symptom Fault(s) (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
f. 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

f. 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, Overcurrent limit
down failure

c. +5V MAIN failure

d. Logic network failure

3. +5V MAIN comes up |a. Overload on any Steps 27 through 33
all the way and is regulator
shut down b. Standby crowbar fired

¢, Overload on -5V
d. Logic network failure
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Table 5-2.

Failure Types (Continued)

Symptom

Fault(s)

Trouble l.ocation
(Reference: Table 5-3)

4., +5V comes up and
stays but MRESET-

a,

MRESET circuit
failure

Steps 34 through 36

not generated b. Logic network failure
Power supply does not Ja, Overload latch set Steps 37 through 42
sequence off b, ALL REG UP failure :
c. MRESET- failure
d. REF ENBL- failure
e. POFF failure
f. Logic network failure
Power supply sequences |a., Low line voltage Steps 43 and 44
off with ac power on b, Thermal cutout
c., Logic network failure
Power supply overvolt- |a. SCR failure Step 45
age protection failure b. SCR drive failure
+5V MAIN has ex- a, Output capacitor Steps 46 through 48
cessive ripple loose or failure
b. Inductor failure
c. Commutating diode
failure
d. Logic network failure
+5V MAIN does not a. Regulator failure Steps 49 through 52
regulate b. Output capacitor
loose or failure
c., Commutating diode
failure
d. Inductor failure
e. +5V reference failure
f. Logic network failure
Regulator output will a. Regulator card fail- Steps 53 and 54
not adjust ure
b. Reference failure
Battery charger over- a. Regulator failure Steps 55 and 56
or undervoltage b. Sense diode failure
Battery fuse blows a. Battery circuit Steps 57 and 58
shorted
b. Battery charger
failure
5-8 Digital Systems Division
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Step Procedure

Table 5-3. Failure Location

1 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,

2 Check rectifier, filter, and output (RFO) board for shorted
rectifiers, CR1 and CR2, Confirm that SCR1 or C3 are not
shorted. Replace any shorted components.

Check +35V line on each regulator board for shorts.,

4 Check 45V MAIN board to see if Q13 is shorted or if CR12 is
shorted or leaky. Replace if necessary.
5 Check to see if C5 on RFO board is loose or open, Recon-
nect it if necessary,
6 Check Q14 and Q16 on the +5V MAIN board for shorts, Re-
place if necessary.
7 Connect clip lead across C6 on +5V MAIN board. This dis-
ables +5REF RAMP. Plug MARR board into the power sup- l

ply and an extender into +5V main slot. Plug +5V MAIN
board into extender.

8 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
+5V AUX - Pins 43 and 44
+5V REF Pins 47 and 48
-4,3V Anode of CR18
LC Pins 49, 50, 51, and 52
9 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 +5V MAIN board
and turn ON power supply. Signal at base of Q15 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.
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Table 5-3., Failure Location (Continued)

Step Procedure
9 If clip lead is not removed, +5V main regulator will have
(cont) only the overcurrent limit as an overload protector during

normal operation.

10 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.

l 11 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, A1F1 and A1F2, 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

17 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 J1 on the +5V MAIN board.

18 Check U5A 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 logic one. Then
the base of Q5 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
45V 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 necessary,

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 ARI1 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 AR1 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

CAUTION

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 0.6 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 Q14, Q16, Q17 and Q18 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:
+12V Pins 3, 4, 5, and 6
+5V STBY Pins 7, 8, 9, and 10
LC Pins 1 and 2

If the preceding voltages are all low (~+1.5 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,

28 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

l 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 overload (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),

35 Check Q19 for shorts.
36 Check Q10 for shorts.
37 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 Q10
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 1,2 milliseconds.

43 If the power supply sequences off with ac power ON, check
for low line voltage., The line voltage should be above 103
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 SCR1 Q13,Q21, CR12 ---
+5 STBY - - Q30,Q31,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 current 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 4-1,)
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Table 5-3, Failure Location (Continued)

Step Procedure

46 Check output capacitor C5 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 L1 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 CR11 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,

Adjustment
Voltage Potentiometer
+5V MAIN (dependent on +5V REF) R29
-5V -
+5V STBY R98
+12V MEM R99
BAT., CHARGER 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-

sistors for the failed regulator,
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Table 5-3, Failure Location (Continued)

Step Procedure

55 The battery charger output should be as listed in table 4-3.
The output is adjusted by potentiometer R92 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 1 of F3 on the power sup-
ply chassis and pin 5 of J1 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 +11,5 V, Disconnect the battery and measure charger
output on battery connector J1 pins 3(+) and 5(-) with ac
power ON and BATTERY switch ON. The voltage should
read 27.4 + 0.6, Depress the BATTERY TEST switch, The
voltage should decrease to approximately 15 V, If the volt-
age does not decrease as specified, check the 25-ohm resis-
tor R1 on the chassis., If R1 is not faulty, then the battery
charger current 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 1Al 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 specifica-
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 probe.

a, Waveform 1 (figure 5-2)

Upper Trace: US5B, pin 1ll. Vertical sensitivity is 5 volts/cm.

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

Horizontal Sweep: 10 microseconds/cm
Trigger: Upper +
Test Conditions: No load on 5 volts/main

Reference Drawing: 943691

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

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

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

Horizontal Sweep: 10 microseconds/cm
Trigger: Upper +
Test Conditions: 10 ampere load on 5 volt/main

Reference Drawing: 943691

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

Upper Trace: US5B, pin ll. Vertical sensitivity is 5 volts/cm.

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

Horizontal Sweep: 10 microseconds/cm
Trigger: Upper +
Test Conditions: 20 ampere load on 5 volt/main

Reference Drawing: 943691

Figure 5-4, Waveform 3

U
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d. Waveform 4 (figure 5-5)
Upper Trace: U5B, pin 1l. Vertical sensitivity is 5 volts/cm.

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

Horizontal Sweep: 10 microseconds/cm
Trigger: Upper +
Test Conditions: 30 ampere load on 5 volt/main

Reference Drawing: 943691

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: ARI1, 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

Figure 5-6, Waveform 5
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f,

Waveform 6 (figure 5-7)

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

Lower Trace: ARI, 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

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/
cm ac coupled.

Horizontal Sweep: 10 microseconds/cm
Trigger: Upper +
Test Conditions: 30 ampere load on 5 volt/main

Reference Drawing: 943691

Figure 5-10, Waveform 9

5-25 Digital Systems Division



942773-9703

jo  Waveform 10 (figure 5-11)

Upper Trace: XAZ, pins 57 and 58. Vertical sensitivity is
10 volts/cm.

Horizontal Sweep: 2 milliseconds/cm
Trigger: Line +
Test Conditions: 30 ampere load on 5 volt/main

Reference Drawing: 943691
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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.

Desc ription

Power Supply - LM
Assembly Drawing

Wire List, Power Supply, 960B/980B

Power Supply Chassis 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

Drawing No. Page No.

943679

943681

943684
943685

943689

943691

943692

943695

6-3
6-19

6-23

6-27

6-31
6-39

6-43
6-53

Change 1 6-1/6-2

Digital Systems Division



£€-9 1 @3ueyn

uojsINg swelsAg jeybig

f@ﬂ TEXAS INSTRUMEYTS LIST or MATERIAL e
W OATE 09/21/77 PAGE ] of [ihﬂ094361$-0001 u
g N S S| e PART NUMBER DESCRIPTION VENDOR PART NUMBER

0001 00001.000 | EA 0960731-0004 |HOUSING, CPU-POMER SUPPLY

002 00001.000 | EA 022672G=0301 |PANEL,COVER 01+00+05

0003 00001.000 | EA 0226736-0001 |ROD,AL IGNING 01400403

0004 03001.000 | EA U943753-0001 |COVER

0005 00001,000 | EA U973572-0001 |TRANSFORMER,AsCo PWR 115V/230V-1G0V/200V

0006 €0001.000 | EA 0943685-0001 [CARD ASSY,RECTIFIER,FILTER AND OUTPULT

00064 Al

0007 0€001.000 | EA 0943689-0001 |CARD ASSY, PWB, +5V MAIN REG & CGNTROL

00074 A2

0308 03001.000 | EA 0943692-0001 |CARD ASSY, MEM AUX & REF REG

00084 A3

0009 00021.000 | EA 0539760-0002 |SWITCH,DPST 15A 125/250V .25 GIK CCNN | MIC  -12T595-2

00094 s3

0010 0001.000 | EA 0975270-0605 |TERMINAL BLCCK 5 PCSITION PUSH-CN TERMS 4

00104 T81

0al1 90001.000 | EA 09736210001 |CECAL,115 VOLTS 10 AMPS

0013 00003.000 | EA 0232062-0003 |HOLDER  FUSE HKP-HH BUS  =FKP=HH

0014 00001.000 | EA 0416434-02C3 |FUSE 2.0 A 250V 3AG LIT - 312002

0014A F3

0015 00001.000 | EA 0088035-0005 |CORD-GROUND PRCNG PLUG PGWER SERVICE BEL - 17407
ST oRTE G5, DA GATE | GRS BNGINEER DaTe [ TEE

,7//;(/2:4%_ 9-2%277 POWER SUPPLY ASSY=-CPU, 115V

APPD MFG DATEL]”APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L g5 LMos«367s-0001 |

T 13849

€0L6-ELLTV6
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\f’@p TEXAS INSTRUMENTS
INCORPORATED

LIST or MATERIAL

PART NUMBER

=9

DATE 09/21/77 PAGE 2 of LMoysase75-0001 | U ]
(e Somr RES PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0016 00001.000 | EA 0235590-0075 |SWITCH PB SPST (N.O.)1 AMP 125V POS.FEEL GRY =30-17Rk {N.0.)
00164 s2
0017 00001.000 | EA 0539760-0001 |SWITCH SPST 15A 125-250 VAC .250 MiC  -11T§95=2
00174 sl
0018 00001.000 | EA 0231253-0083 |CCNNECTOR 6P wHT PLUG 480083-1 AMP  —480083
0018A J1
0019 00001.000 | EA 0231253-0084 [CCNNECTOR 6P WHT CAP 480084-1 AMP  -480G84-1
0019A P2
0020 00008.000 | EA 0232142-0003 [CONTACT #18-#22 WIRE AMP  -42B59-1
0021 00015.000 EA 0235833-0211 |TERMINAL RECP PRE-INS BLUE TIN PLTC BRAY AMP  -42332-4 TAPE H
0022 00005.000 | EA 0235837-0045 |TERMINAL RCPT FASTON 22-18 TIN PLD BRASY AMP  —42599-4 TAPE H
0023 00001.000 | EA 0539361-0001 |RES 25.00 GHM  25W 5.3 UHM  ~TYPE 020GC
0023A R1
0024 00001.000 | EA 0232036-1000 |HANDLE AL 1/4 0O 3"CTR SATIN FINISH SMI  -lez2
0026 REF EA 0943684-9901 (DIAG, SCHEMATIC, CHASSIS ASSY-CPU
0027 REF EA 0943682-9901 |TEST PROCECURE, POWER SUPPLY
0028 REF EA 0943681-9901 |WIRE LIST, POWER SULPPLY
0029 00001.000 | EA 0226758-0001 |[FAN, AXIAL
0029A 81
0031 00001,000 | EA 0172410-0001 |NAMEPLATE-PART/SERIAL NO
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
POWER SUPPLY ASSY=CPU, 115V
X R SR | AP FROTECT ENGINERR T | RS BATE [ FROTECT NG, FART ROBER W
L LMO0943675-0001 | )

T.1 13849

€0L6°ELLTYE
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@m\ TEXAS INSTRUMENTS LIST oF MATERIAL
d DATE 09/21/77 PAGE 3 of LMs43s79-0001 | U j
( M s oF | owe PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0032 03000.750 | FT 0411634-2600 |SLEEVE,PVC .263 DIA .020 WALL QPL - MIL-1-631D
0033 00001.000 | EA 0083714-0003 |GROMMET  1/4 l.D. 1042 wAL - 1034
0034 00003.000 | EA 0231103-0000 |CLANP 2C1-150 DAK  =2C1-150
0035 | 00001.000 | EA 0454990-0025 |BUSHINGySTR RLF=.325-.36 WIRE .625 CIA
0036 ? 00001.000 | Ea 0972838-0005 |FILTERAC
00364 j FL1
0037 . 00002.000 | EA 0972988~0013 [SCREW 4=40 X o250 PAN HEAD CRES
0038  06001.000 | EA 0972988-0030 |SCREW 6-32 X .500 PAN HEAD CRES
0039 } 00010.000 | EA 0972988-0027 |SCREW 6=32 X .212 PAN HEAD CRES
0041  00006.000 | EA 0972988-0026 |SCREW 6=32 X .250 PAN HEAD CRES
0042 00002.000 | EA 0972950-0023 [SCREW 6=32 X .250 FLT HEAD CRES
0043 00002.000 | EA 0972986-0045 |SCREW 8=32 X .500 PAN HEAD CRES
0045 00003.000 | EA 0972992-0011 |(SCREW 10-32 .500 FLT HEAD CRES
0046 00004.000 | EA 0416622-0013 |WASHER #6 FLAT QPL = ANS6OC6L
0047 00002.000 | EA 0411101-0057 [LOCKWASHER # 4 EXTERNAL TOOTH CRES QPL = MS§35335-57
0048 00020.000 | EA 0411101-0058 [LOCKWASHER #6 EXTERNAL TOOTH CRES QPL - MS535335-58
0049 00004.000 | EA 0539708-0003 |NUT 10-32X1/2 LOCK CAD PLT STL MCN  —-22SFAU-1032
0051 00002.200 | EA 0411115-0044 |NUT, 440 HEXAGON CRES STEEL Ms  =35649-244
0052 00006.000 | EA 04164530022 |NUT,PLAIN 6-32 UNC=2B HEX CRES,SMaALL GPL - NAS671C6
0053 00001.000 | €A 0416453-0024 [NUT,#10 HEX SMALL PATTERN
BRAFTSAR DATE | CF5, DRAFTGHAN BATE | DESIGR BNGINGEE oaTe [ TE
S S N S - s T A T
L LMo943679-0001 | u J

T1. 13849
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5\ TEXAS INSTRUMENTS

{l@ NEOTTORATES o 09/21/11 LIST or MATERIAL PAGE 4 of ﬁ-Mo%a:;;:Mo“(:oz '3 J
K—E';{R S ES PART NUMBER DESCRIPTION VENDOR PART NUMBER |

0054 AR EA 0235182-0002 [LOCTITE SEALENT GRADE 242 LoC  --242

0055 00002.000 EA 0411104-0137 |WASHER #8 LOCKSPLIT | QPL - MS35338-137

0056 0C001.000 EA 0772995-0004 (FUSE 10 AMP SLUW BLOW 1/4X1-1/¢ IN BUS  -MDAl0.0

00564 F5

0058 00004.400 FT 0538347-4099 (WIRE HOOKUP B-20 ANG 19 STR BK/WH JUL - HKROL18

0059 00004.900 FT 0538347-4299 |[WIRE HOUKUP B-20 AWG 19 STR  RC/WH JUW - HHUL18

0060 00001.600 FT 0538347-4399 |WIRE HOOKUP B-20 AWG 19 STR  OR/WH JUD - HhOLl8

0061 00002.300 FT 0538347-4499 |WIRE HOOKUP B=-20 AW 19 STR  YL/WwH JUU - HHU118

0062 300024200 FT 0417682-9099 |WIRE HOOKUP k6 AWG TYPE 8 INS BK/wH JUD - HHO205

0064 00001.300 FT 0417682-9999 |WIRE HOOKUP 16 AWG TYPE B INS wHITE JUC - HHO2uS

0365 00004.000 EA 0232143-3000 [INSERT CONN PLASTIC POLARIZING ELC  -00-6300-42-18

0067 00001.000 EA 0232354-0003 (LUG #10 RING TONGUE VINYL INS AnG 22-16 | AMP  -21884

00674 €4

0069 00001.000 EA 0416622-0033 (WASHER #10 FLAT GPL - ANSEOCLOL

cu70 03001.000 EA 0411101-0060 |LOCKWASHER #10 EXTERNAL TOUTH CRES - —————

ou7l 00004.200 FT 0417682-0599 |WIRE HOOKUP 14 AWG TYPE B INS GN/WH JUG - hH1201

0072 00001.990 EA 0054186-0014 |FUSE 15 A 125V 3A8 ANTI VIBRATIGN LIT - 314015

00724 Fl

0074 €0C03.000 EA 0410894-0044 |LOCKWASHER 7/16 INTERNAL TOOTH CRES SHA - 1722-01

0076 00004.000 EA 0158532-0006 |SPACER- 9/16 LG TAPPED 6-32

GRAFTSHAN OATE | CXG. GRAFTSMAN DATE | DESIGN. ENGINEER OATE [ TITE ,.

L | POWER SUPPLY ASSY-CPU, 115V

RS GATE | APPD. FRGIECT ENGINEER DT | REERSED BATE | FRGIECT NG: FART NOWGER v

u LMIS«3679-00ul | U )

T4 13849
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[ ¥ TEXAS INSTRUMENTS
<LN\§”‘ INCORPORATED

DATE 09/21/71717

LIST or MATERIAL

PAGE § of

PART NUMBER REV
(LMo%aus-oom Q

(o W SE | e PART NUMBER DESCRIPTION VENDOR PART NUMBER
0077 00001.000 EA 0966576-0001 [LABEL,CAUTION-PRINTED ADHESIVE
0079 00001.000 EA 0418212-0040 |STRAP,TIEDOWN,ADJUSTABLEIPLASTIC QPL - M$3367~4-9
0081 00002.000 EA 0410958-0003 |PLUG,PROTECTIVE,OLST GCN  —h310-F
0082 00001.000 EA 0972990-0028 [SCREW 6-32 X.o625 FLT HEAD CRES
0085 ©G001.000 } EA 0943863-9701 |MANUAL, MAINT VOL Vv-960B/9808
0086 00001.000 | EA 0943750~0001 [FILTER ELEMENT
| 0087 00002.000 EA 0418170-0012 |SCREW, SELF TAP, 4~40Xx3/8
0088 00002.000 EA 02358327-1000 |TERMINAL LUG FASTCON INSUL AWG 22-18 AMP -60S72-3 TAPE M
0389 AR FT 0417177-0179 |SLEEVE,PVC .187 DIA BLACK 025 wALL aPL - MIL=1-23055/2
N 0J001.000 EA 0943764~0001 |BOX FILTER
0091 00002.000 EA 0672990-0016 |SCREW 4-40 X .500 FLT HEAD CRES
0092 030004.000 EA 0943822-0001 |[WASHER,FLAT
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TIME
POWER SUPPLY ASSY=CPU, 115V
APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
LMo943679-0001 | v |

T1 13849
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{}é@ TEXAS INSTRUMENTS
INCORPORATED

LIST or MATERIAL AR HoMRER e
OATE 09/21/71 PAGE 1 of LMyse3ers-co02 | U
Nia e OF | e PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0001 00001.000 | EA 0943679-0001 [POWER SUPPLY ASSY=CPU, 115V
0002 00001.000 | EA 0943733-0003 |KIT, 9608/9808 P/S VOLTAGE CGNVERSIGN
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
POWER SUPPLY ASSY-CPU, 100V
APPD.-MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LMos43675-0002 | U |

T.1 13849

€0L6-ELLTY6
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XAS INSTRUMENTS
N C O ORATED

LIST or MATERIAL

PART NUMBER

LMos43675-0003

REV

DATE 09/21/77 PAGE ]} of U ]
(e e RS PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0001 00001.000 EA 0943679-0001 |POWER SUPPLY ASSY-CPU, 115V
0002 00C01.000 EA 0943733-0001 |KIT, 9608/9808B P/S VULTAGE CONVERSION
i
DRAFTSMAN : DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
POMER SUPPLY ASSY-CPU, 230V
APPD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PARY NUMBER REV
L LM0943675-0003 | U
J

Y1 13849

€OL6-ELLTYE
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@ TEXAS INSTRUMENTS
INCORPORATETD

DATE 09/21/177

LIST oF MATERIAL ot 1o

PART NUMBER
(I.Mm«ao 79-0004

Tew N o | owe. PART NUMBER DESCRIPTION VENDOR PART NUMBER |
NUMBER ASSEMBLY ISSUE 3

0001 00001.000 EA 0943679-0001 |POWER SUPPLY ASSY-CPU, 115V

0002 00031.000 EA 9943733-0002 [KIT, 960B/980B P/S VOLTAGE CUNVERSIGN
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

POWER SUPPLY ASSY=CPU, 200V

APPD -MFG DATE | APPD. PROJECT ENGINEER DATE Hﬁfsﬁ DATE | PROJECT NO. PART NUMBER REV
L LM>943679-0004 | U

T1 13849

€0L6°ELLTY6
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. TEXAS INSTRUMENTS LIST or MATERIAL S— .
; INCORPORATED o'
g OATE 09721777 PAGE | of ﬁ-Mb‘MZ&b 19-0005 | L j
(o ‘ o oF | owe. PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0001 l 000C1.000 | EA 0960721-0002 [HOUSING, 1/0 EXPANDER
0002 i 00001.000 | EA 0226720-0001 |PANEL,COVER 01400+09
|
0003 | 0C001.000 | EA 0226736-0001 |RODyAL IGNING 01400+ u3
0004 | 00001.000 | EA 0943753-0001 |COVER
0005 03001.000 | EA 0973572-0001 |TRANSFORMER,A.C. PWR 115V/230V-100V/200¥
00054 T1
0006 00001.000 | EA 09436€5-0001 |CARD ASSY,RECTIFIER,FILTER AND OUTPUT
00064 Al
0007 . C€0001.000 | EA 0943689-0001 |CARD ASSY, PWB, #5V MAIN KEG & CONTROL
i
00074 | A2
0008 00001.000 EA 0943662-0002 |CARD ASSY,MEM AUX & REF REG
00084 a3
0009 00001.000 | EA 0539760-0002 |[SWITCHsDPST 154 125/250V .25 QIK CONN | MIC  =-121595-2
00094 $3
0010 00001.000 | EA 0975270-0005 (TERMINAL BLOCK 5 PCSITION PUSH-ON TERMS.
00104 181
0011 06001.0C0 EA 0973621-0601 |[DECAL,115 VOLTS 10 AMPS
0013 00002.000 | EA 0232052-0003 |(HOLDER  FUSE HKP=HH BUS  =kKP=HH
0015 00001.000 | EA 0088035-0005 |CORD-GROUND PRONG PLUG POWER SERVICE | BEL ~- 17407
0019 00001.000 | EA 0231253-0084 |CONNECTOR 6P WHT CAP  480084-1 AMP  =480084~1
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
POMER SUPPLY ASSY = 1/0,115V
APPD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATF PROJECT NO. PART NUMBER REV
LMUS43679-0005 | U )

T.L 13849

€0L6-ELLTY6
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TExXAS INSTRUMENTS
ORPORATED

I'NC

LIST or MATERIAL

PART NUMBER REV

(I.Mosaaou-ooos U

DATE 097217177 PAGE 2 of
(o S O | ows | pART NUMBER DESCRIPTION VENDOR PART NUMBER |
00194 P2
0020 00004,000 | EA 0232142-0303 |[CCNTACT #18-#22 WIRE AMP  -42859-1
0021 00014.000 | EA 0235833-0211 (TERMINAL RECP PRE-INS BLUE TIN PLTD BRAY AMP  =42332-4 TAPE F
0022 00005.000 | EA 0235837-0C45 |TERMINAL RCPT FASTON 22-18 TIN PLD BKASY AMP  =42599-4 TAPEt f
0024 00001.000 | EA 0232036-1000 |HANDLE AL 1/4 0D 3*CTR SATIN FINISH SMI -l622
0026 REF EA 0943684-9501 |DIAG, SCHEMATIC, CHASSIS ASSY=CPU
0027 REF EA 0943682-9901 |TEST PROCEDURE, PGhER SUPPLY
0028 REF EA 0943734-9901 |WIRE LIST,POWER SUPPLY,1/0 ASSEMBLY
0029 00001.000 | EA 0226758-0001 (FAN, AXIAL
00294 81
0031 €0001.000 | EA 0172410-0001 |NAMEPLATE-PART/SERIAL NO
0032 00000,750 | FT 0411634-2600 |SLEEVE,PVC .263 DIA .020 wWALL GPL = KIL=1-651D
0033 00001.000 | EA 0083714-0003 |GROMMET 174 I.D. 1042 WAL - 7034
0034 0C003.000 | EA 0231101-0000 |CLAMP 2C1~75 DAK  -2(€1-15
0035 00001.000 | EA 0230211-0007 |BUSHING STRT=THRU +325/.360 .125CHAS TH# HEY  =SK-6P3~4
0036 00001.000 | EA 0972838-0005 |FILTER,AC
0036A FL1
0038 00001.000 | EA 0972988-0030 |SCREW 6-32 X .500 PAN HEAD CRES
0039 00010.000 | EA 0972988-0027 |SCREW 6-32 X .312 PAN HEAD CRES
_0041 00006.000 | EA | | 0972948-0026 |SCREW 6=32 X .250 PAN HEAD CRES
POWER SUPPLY ASSY = I1/Q,115V
APPD. MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LMO943675-0005 | U )

T1 13849
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XAS INSTRUMENTS
NCORPORATED

LIST or MATERIAL

PART NUMBER REV

\j@c/\ Te

DATE 09/21/77 PAGE 3 of LMose3e79-0005 | u ]
(—E'{;LR S S PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0042 00002.000 EA 0572990-0023 [SCREW 6-32 X ,250 FLT HEAD CRES
0043 00C02.000 EA 0972988-0045 |SCREW 8-32 X .500 PAN HEAD CRES
0046 000044900 EA 0416622-0013 |WASHER #6 FLAT CPL - ANS6OC6L
0047 00002.000 EA 0411101-0057 |LOCKWASHER # 4 EXTERNAL TOOTH CRES QPL - MS§38335~-57
0048 00020.000 EA 06411101-0058 (LOCKWASHER #6 EXTERNAL TOOTH CRES QPL - MS$35335-58
0049 €0003.000 EA 05397G8-0003 |NUT 10-32X1/72 LOCK CAD PLT sTL MCN -225FAU-1032
0052 00006.000 EA 0416453-0022 |NUT,PLAIN 6-32 UNC-28 HEX CRES,SMALL GPL = MAS6TILE
0053 00001,.000 EA 0416453-0024 |NUT,#10 HEX SMALL PATTERN
0054 AR EA 0235182-0002 [LOCTITE SEALENT GRADE 242 LoC -—242
0055 00002.000 EA 0411104-0137 |WASHER #8 LOCKSPLIT qJPL - M$835338-137
0056 00001.000 EA 0772995-0004 |FUSE 10 AMP SLOW BLOW 1/4X1-1/4¢ IN BuUS -MCAL Q.0
00564 Fé
0058 AR FT 0538347-4099 |WIRE HOOKUP B-=20 AWG 19 STR BK/wH JUD - HHOl18
0062 00002.000 FT 0417682-9069 (WIRE HOOKUP 16 AWG TYPE B INS BK/WH JUU - hh0205
0064 00001.300 FT 0417682-9999 |WIRE HOOKUP 16 AWG TYPE 8 INS WHITE JUU - HROZ05
0065 00004,000 EA 0232143-3000 |INSERY CONN PLASTIC PGLARIZING ELL -60-63U0-42~-18
0067 00001.000 EA 0232354-0003 |LUG #10 RING TCNGUE VINYL INS AMG 22-16 | AMP -31884
00674 | E4
0069 | 00001.000 EA 0416622-0033 |WASHER #10 FLAT QWL - AN96OCIOL
0070 00001.000 EA 0411101-0060 [LOCKWASHER #1909 EXTERNAL TOOTH CRES ——
GRAFTSHAN OATE | CR5. DRAFTSMAN DATE | DESIGN ENGINEER DATE | THE
L _YPOHER SUPPLY ASSY - 1/0,115V
APPD.-MFG DATE | APPD. PROJECT EMGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LM0$43679-0005 | U

T.I1. 13849
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owe g9s21/77  LIST OF MATERIAL PAGE 4 of LMus43675-0605 | &
(o o OF | owo | PART NUMBER DESCRIPTION VENDOR PART NUMBER
oot 00004.200 | FT 0417682-0599 |WIRE HOOKUP 14 AWG TYPE B INS GN/WH JUD - HH1201
0072 00001.000 | EA 0054186-0014 |FUSE 15 A 125V 3AB ANTI VIBRATICN LIT - 314015
00724 Fl
0074 00001.000 | EA 04108940044 |LOCKWASHER 7/16 INTERNAL TOOTH CRES SHA - 1122-01
0076 00004.000 | EA 0158532-3006 |(SPACER- 9/16 LG TAPPED 6-32
0077 00001.000 | EA 0966576~0001 |LABEL CAUT ION=-PRINTED ADHESIVE
0080 00001.000 | EA 0966674-0001 |PLATE,AIR FLOW RESTRICTION
008! 0C003.000 | EA 0410958-0003 |PLUG,PROTECTIVE,DUST GCN  ==H310-F
0082 00001.000 | EA 0972990-0028 [SCREW 6-32 Xee625 FLT HEAD CRES
0085 REF EA 0943863-9701 [MANUAL, MAINT VCL V=9608/9808
0086 00001.000 | EA 0943750-0C01 |FILTER ELEMENT
0087 €0002.000 | EA 0418170-0012 |SCREW, SELF TAP, 4-40X3/8
0088 0C002.000 | EA 0235837-1000 |TERMINAL LUG FASTGN INSUL AWG 22-18 AMP  -60872~3 TAPE N
0089 AR FT 04171770179 |SLEEVE,PVC <187 DIA BLACK .025> WALL GPL = MIL=1-23053/2
0090 00001.000 | EA 09437640001 |BOX FILTEK
0091 00005.000 | EA 0972990-0016 [SCREW 4~40 X o500 FLT HEAD CRES
0092 €0004.000 | EA 09438220001 |WASHER,FLAT
SRR BRTE | <KD, DRAFTSMAN BATE | DESIGN ENGINERR A | TE
POWER SUPPLY ASSY = 1/0s115V
AP WTS BRTE [ AP FROTECT ENGINEER BaTE | FELERGED BATE | FRORCT NG, PAVT NUWBER W
g LMW943679-G005 94)

T1 13849

€0L67ELLTY6
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- TEXAS INSTRUMENTS
INCORPORATED

-
i PART NUMBER REV
\J‘@/ oae g9s21/77  LIST OF MATERIAL PAGE | of (LMo 9436790006 | U j
i J S S PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0001 | 00001.000 EA 0943679-0G05 |POWER SUPPLY ASSY - I/GC,115v
0002 | (€Q001.000 EA 0943733-0001 |KIT, 960879808 P/S VGLTAGE CONVERSION

DRAFTSMAN

DATE

CKD. DRAFTSMAN

DATE | DESIGN ENGINEER

DATE

TITLE

POWER SUPPLY,

1700230V

APPD -MFG

DATE

APPD. PROJECT ENGINEER

DATE | RELEASED

DATE

[ PROJECT NO.

PART NUMBER

LMP0943675-0006

REY

Ti 13849

€0L6°ELLTYE
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{@P TEXAS INSTRUMENTS
INCORPORATED

LIST or MATERIAL

DATE 09/21/77

PAGE ]

of LMus43675-0007

PART NUMBER

Tem R oF | owe. PART NUMBER DESCRIPTION VENDOR PART NUMBER
NUMBER ASSEMBLY ISSUE SIZE
0001 00001.000 EA 0943679~-0005 [POWER SUPPLY ASSY - 170,115V
0002 00001.000 EA 0943733-0002 [KIT, 9608/5808 P/S VOLTAGE CCNVERSIGN
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
POWER SUPPLY, 1/0,200V
APPD.-MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED D;? PROJECT NO. PART NUMBER REV
L LMos43675-0007 | v |

T 13849

€0L6€LLTYG
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XAS INSTRUMENTS
CORPORATETD

DATE 09/21777

" LIST oF MATERIAL

PAGE | of

PART NUMBER
(I.Mosu.so:s-ooos

REV
‘]
~

(o o o | owe. PART NUMBER DESCRIPTION VENDOR PART NUMBER
0001 00001.000 | EA 09436179-00C5 [POWER SUPPLY ASSY = [/C,115V
0002 | 00001.000 EA 0943733-0003 |KIT, 9608/9808 P/S VOLTAGE CONVERSION
;
|
DRAFTSMAN DATE } CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
POMER SUPPLY, [/0,100V
APPD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE LTIOJ!CY NO. PART NUMBER REV
_ LMOS43675-00C8 | U J

Tl

13849

€0L6-ELLTY6
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CODE PROCUREMENT
ey DESCRIPTION
l PART OR IDENTIFYING NUMBER 1 NOMENCLATURE OR SPECIFICATION

PARTS LIST

UNLESS OTHERWISE SPECIFIED - DWW DATE o
UNLESS OTHERWISE SPECIFIED |~ i fd” 9 e-74 TEXAS L’,‘.ﬂ;‘}},’rﬂns
e

* REMOVE ALL BURRS AND SHARP * DIMENSIONS ARE IN INCHES
EooEs ChK Equipment Group  Delles. Texas A

* TOLERANCES

* CMEN‘I;R;CITVO MACHINED ANGL =1

DIAMETE! 010 FIR 3 PLACE DECIMALS =.010 ENGR ) fag
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WIRE DESCRIPTION ,'5"3 SIGNATURE CONNECTION CONNECTION REMARKS "
) e g FaTon | "SATIoN ¢
[ 1| NO 20 WHT/BLK IPVC | 2" J1-2 J1-4 gg%y‘%hpy»_z‘?»?“ 58
2| NO 20 WHT/BLK IPVC | 18" | BAT- J1-5 R1-1 Wiey T 2OAT | %8
3 NO 20 WHT/BLK IPVC | 25'" | BAT- A1P2-4 R1-1 Sacss |se
4 | NO 20 WHT/R  IPVC | 7" | BAT+ J1-3 F3-2 INSTALL IT 20 AT JI" [ 59
5 NO 20 WHT/0  IPVC | 3" F3-1 s1-1 INSTALL H 51253 51 | 60
6 | NO 20 WHT/O  IPVC | 4" 52-1 S1-1 o o 60
" 17 NO 20 WHT/Y  IPVC | 21' BAT.LOAD+ | S2-2 R1-2 ANSTAHT-SO-AT-RE | 61
LE Al e | wo2owim ipve | 277 | BAT + W | s1e2 A1P2-5 INSTALL 1T 20 AT P2 | 54
© 5| ° XFMR WIRE BK PRI- 115 | T1-BK TB1-1 o 5
-+ % ; 19“ XFMR WIRE Bk/R P;l- 113 :” -BK/R _TB1-1 L 5
R g 1| xR owiRe G PRI~ 100 | T1-G T81-2 5
4 12 | XFMR WIRE G/R PRI- 100 | T1-G/R TB1-4 5
i % 13 | XFMR WIRE BRN PRI-LO | T1-BRN TB1-5 5
sl 14 | xFR wiRe BRN/R PRI-LO | T1-BRN/R | TB1-5 5
© 15 | XFMR WIRE G SEC HV HI | T1-6 A1-J8 5
o 16 | XFMR WIRE G SEC HV LO | T1-G A1-J9 5
L - 17 XFMR WIRE R SEC LV HI | T1-R A1P2-3 5
: 18 | XFMR WIRE R SEC LV LO | T1-R A1P2-6 5
1? XFMR WIRE WHT SEC CT T1-WHT A1J3 5
S 20 _AC HI BK F5-2 INSTALL IT 21 15

PWR CORD  BK

€0L6°CLLTYG
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F COMPONENT COMPONENT NHA
WiSE DESCRIPTION 52 |SIGNATURE | COUNECTION ORI REMARKS e
=3 STATION STATION NO.
21 | PWR CORD  WHT AC LO WHT TB1-3 INSTALL IT 21 15
22 | PWR CORD G CHASSIS | G "E4 2 8.0 IN INSIDE 15
23 | NO 16 WHT/BLK IPVC | 3" | AC HI F5-1 $3-1 INSLALL 1T 21 AT BOTH| ¢,
24 | NO 16 WHT/BLK IPVC | 5" | AC HIl SW| S3-2 FL1-1 INSTALL IT 21 AT S3 | 62
25 . NO 16 WHT IPVC 6" | AC LO TB1-3 FL1-2 INSTALL (T 21 AT TB1 | 64
SR ; S I A e A TS TOCATER G
26 NOTﬂ?::WHT/“LF 1 PYL s IANEGND—T—E4 PR N 1 g === EMR—EBOT- 58
| 22— XFMROHRE-SHIFEE————— TH=SHHELD 1 =
> = 28 | NO 16 WHT/BLK IPVC | 4" | AC HI SW| FL1-4 TB1-1 INSTALL IT 21 AT TB1 | 62
© | 20 NO 16 WHT IPVC 5" | AC LO FL1-5 TB1-5 INSTALL IT 21 AT TB1 | 64
1 I
ﬁ} ¢l 30 | NO 16 WHT IPVC 3" | SPARE TB1-5 TB1-5 ANSTALL 1T 21 AT 64
}; 5 31 | NO 20 IPVC WHT/BLK AC HI SW| B1 TB1-1 0l 58
—{ 32 | NO 20 IPVC WHT/BLK AC LO B1. T81-3 ] 58
: INSTALL IT 21 AT
133 | NO 14 wHT/G  IPVC 23" F1-1 A1J7 BOTH ENDS 7
5l 34 | NO 14 WHT/G  IPVC | 27" F1-2 A1 ARSTALL 1T 21 AT 71
{{e]
P~
w
o))
bt

€0L6°ELLTY6
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TEXAS INSTRUMENTS
CORPORATED

LZ-9

PART NI
o DATE 1 2/12/77 LIST or MATERIAL PAGE | of ﬁ.M 004365;':.:).001 z)]
(o o B e PART NUMBER DESCRIPTION VENDOR PART NUMBER |
2301 N0301 000 LA 04 43686~0001 Patisy RELTIEIFR FILTFRE Aiwn 0UTPUIY
52 pre A 04436R4-9901 | DIAG, SCHFMATI(, CHASSIS ASSY=(P1)
9003 KFF FA CD943688-94501 | TLST PRCCHDURE, FT0=CALD
306 QD2 L0 LA 0231257-0009 | CONNECTRR PO w0y PIN FLC  -00-63130306C9f
JOYRA xAZ2 XAR
07 90201 . 000 CA 022125%4=9300 | COANFCTUR HIUSTING MYLONM 6 CONTACTS AMD -1-440333-1
N3074 J2
Yoo D006 . L) Fa 0231553-0005 | CLiNTALT PO SHLOFK ]2 AMP  —50905-1
7106 20008 .00 £a 0235837-1700 | TEKMINAL Tab FASTON 032 THICK HKASS AMP  ~6lnT0-1
023G A JL J3 J4 J% J6 JT Jx 49
9017 0031000 FA 222109 7-C00& | 1 AP Vie-g Mal  -vua
0011 001 600 ra D836026=0003 | (LAMP, CAPICATGH
2012 20003.000 A IS 12938=0028 | SChFw =37 X 375 PAN FTAD ChES
D013 ICHNE . TI0 EA 0972948-0027 | SCPTw 6-32 X .312 PAN hEAD CRES
0014 200134030 FA 0411101-0058 | 1 NCKWASHEE #6 EXTERNAL TLOTH CKES GPL - M§35335-5y
0015 00084600 CA 0672986=-0006 | SLEFW 10-32 4275 PAN HFAD CRES
0016 00008.000 EA 0411101-0060 | LUCKWASHEK #10  EXTESNAL TGUTH CRES e e -
0017 90904 .00 EA 0416453-0022 | NUT,PLAIN &-32 UNC-26 HEX CkESySMALL OPL - NASKTICG
no1a 20906 . CI0 €A 0411027-0805 | WASHER ,FLAT , o 15610 X 4312 QD X .035THK
0021 00001.000 EA 0226733-0001 | STIFFENER-CARD 01+00+%
DRAFTSMAN DATE | CKD ,DRAF N DATE | DESIGN ENGINEER DATE | TITLE
,? /24377 | CARC ASSY,RFCTIFIER,FILTEF AND OUTPUT
APPD -MFG. DATE[LAPPD. PROJECT E R DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L L1000 LM 0943685-0001 AD |
TL 13049

€0L6-ELLTYO
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TEXAS INSTRUMENTS LIST oF MATERIAL S— -
INCORPORATED OF
DATE L 2/12/177 PAGE  of {lAA0043685-0001 AD]
T RNT QUANTITY UNIT pavwy 3
T Py S | e PART NUMBER DESCRIPTION VENDOR PART NUMBER
one? Q0D .CO0 A 2226132-0001 INSULATOF (AR STIFFENER
0025 Al FT 05359728-0058 | wIRE FLECoSULLLIN, MK YNARY INSUL #30 An(
00?5A F1 2
0026 YOI LCID FA 0230590~-90090 | CAP b L1 12 vV 206G, % (LR TEKANSCA?| E¥I -5035-000-Y5Fub
0026A Ca
02’ 500972.000 Fa 05307134=-0008 | CAPACT Tk 220000 4 MF 19V +7% =19% Cop —350223G015aC2p
002 7A CL 2
0029 JOJI01.C00 EA 02730933=-0490 | CAP 499000 M S0V 75/7-10 SAN ~)LMGG3ULBONEZ2E
0029A (2
0030 30001.009 fA C?230983-00T70 | CAP 6T000 . ME 10V 75/-10 SAN =36 T3UCLI0RC2E
0030A (.5
c032 ¢0c02.000 EA 053946%-0003 | NIGOE, INGOI TAMP  200PTV KECTIF]tk Tl - IN4003
0032A CR3 (P4
00133 00004.000 £A 0972164=0001 | DIUDL,MRSO1
00314 CKS Cikb CKT CK8
0034 30007.000 FA 0231L713-0001 | DIODE INL184A WES  —1V1184A
00 34A CR1 CR?2
0035 D021 .000 £A 0226721-0001 | RRACKET-D1ODE M1G 01400 +3
0036 00002. 000 EA 0996521-0014 INSULATOR GRAY 009 THEFRMAILLY COND 055285-7403-09FR-25
0017 20003000 EA 0411101-0061 | LNOCKWASHEE 1/4  EXTERNAL TOOTH CRES 0PL - M$35335-61
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSYRECTIFIER,FILTER AND UUTPUT
APPD.-MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LM 0943685-0001 ADJ
T.0. 13849

£0L6-ELLTY6
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. TEXAS INSTRUMENTS
INCORPORATED LIST or MATERIAL PART NUMBER Rev
OATE 1271277117 PAGE 3 of LM 0943685-0001] a0
( PRINT QUANTITY UNIT DWG. )
NI AstE aLy e 126 PART NUMBER DESCRIPTION VENDOR PART NUMBER
NU3s 00003.000 FA 0411010-0003 | NUT 3y JAMHEXAGNN cPL - AN316-C4kR
0039 00001.000 EA 0232934-0050 | KECTIFIEr PNPN SCR 25A W/HAKDWAKE MO T -2N3396
ID3YA SCw1
V40 AR Y 0419499-0009 | INSULATIONSSLEEVING #16 NATURAL QPL - 41L-1-22129
0041 AR FT1 0411400-0018 | WIXF,BAKE TINMED, 18AWG, COPPEK BUS WP ~-13-639
3742 00700.520 FT 0538592-4999 | v LKE #20 AWO SLLIO WHITE TYPL ETFE - 4227856 /XX=20F
0043 00001.C0d A 0972946-004) | vES FIX 100 O0OHM 5 % .25 w CAKBON FILM ROH - k=25
204324 K6
0044 Q0001.000 EA IS T72687-0001 | RES FIX Q.10 UHMS 10 WATT 52
00 44A K1
IJ45 DDIN2.C00 £A 097294 7-0071 | RES IFIX 148K OHM 54 o5 ~ CAREON FILM KiH - K=50
NO4SA R4 4RY
0046 010,000 EA 0DHS236-0012 | FYLLET 089y GAl L 6D X L2750 L5 rLANGE 51 - #SF-317
0047 QOUDL . 000 FA 0972632-0012 | STRAP,TIFNUAN, ADJISTABLI yPLASTIC PND - SS¢-4H
RIS AK FT 0236528=2000 | Y4RE 22 AWG 1 COHY WHITE TEFFLON SNLTD
0049 AK FT 0410499-0008 | INSULATION SLEEVING,TEFLON #18 NATYRAL L -81349
nNos0 20032 .200 A 0537399-0012 | FUSF S5AMP 014 {IHM LIT -2176005
0csdAa F3 F4
0051 00008, 030 £A 0234933-0000 | FIVET PGP L/8 DIA X 1/8 GrIP Al . MIL —-AN AD42A4S
DI92 AR QT 0415304-3005 | SEALING COMPOUND,ANAFRC3IC~-BLUE GKRADF C
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSY RECTIFIERWFILTER AND OUTPUT
APPD.-MFG. DATE | APPD. PROJECT ENGINEER mrﬁ RELEASED BATE | FROJECT NG, PART NUMBER REV
LM 0543685-0001} AD
N\ J
T 13849

€0L67ELLTYG
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TExAS INSTRUMENTS
INCORPORATED

PART NUMBER

LIST or MATERIAL
_ DATE  12/12/77 PAGE 4 of LM 0943685-0001 AU
RN GUARTITY UNIT e, <
i sty 0 SIZE PART NUMBER DESCRIPTION VENDOR PART NUMBER
0053 AR TU 0415804-0011 | SURFACE PRIMER,COMPOUND GRADE T YELLOW
0054 00002.000 EA 0972947-0081 | RKES FIX 447K CHM 5% .5 W CARBON FII M ROH - R-50
0054A R2,R3
0055 NVJY00.R0O0 FT 0417682-9299 | WIRF HGOKUP 16 AAG TYPE B INS RD/WH Juop - HHO205
00%6 0N0N0.60) FT 0417682-9099 | WIKE HOOKUP 16 AWG TYPE B INS BK/WH JUD - HHO205
0087 00002.000 FA 0411116-0104 | NUT, PLAIN HFX, #10
0058 V0V04.00) EA 0232354—-0004 | LUG #10 RING TONGUE VINYL INS AWG 22-16/ AMP -31889 OUN TAPE
0959 00N . 000 EA 0972632-0001 | STRAP,TIE DUWN,CABLE-NUN-STD,0~1-1/4 .
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSY,RECTIFIER,FILTER AND QUTPUT
[APPD -MFG DATE | APPO. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LM 0543635-0001| an |
T.. 13849

€0L6ELLTYE
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¢ N

S INSTRUMENTS
CORPORATED

LIST or MATERIAL

PART NUMBER REV

[iﬁﬁoq43635—oooz AD

1€-9

T

DATE  12/12/17 PAGE | of
(—-»:"E‘:‘:. S ;8‘5[ oo, PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0001 |- 00001.000 £A 0943686-0001 | PAB, RECTIFIER FILTEx AND OUTPUT
0002 REF Fa 0043684-9G01 | NIAG, SCHEMATIC, CHASSIS ASSY-(PU
1003 REF FA 0943688-9901 | TEST PeQCEDURE, KFO-CARD
0006 00002.200 EA 0231257-0099 | CANNECTOK PC 30 PIN FLC  -00-6313080699
0006A XA2 XA3
0007 00001.009 £a 0231254-1300 | CONNECTOx HNUSING NYLON & CONTACTS AMP  -1-480333-1
00074 J2
0008 N0006.000 | LA 0231553~0005 | CONTALT PC SULDFR PIP AMP  -£0935-1
0009 00008.000 Fa 0235837-1709 | TEFMINAL TAHB FASTON .032 THICK BRASS AMP  -61570-1
00094 J1 J3 44 45 J6 JT 48 J9
0010 00001.000 £A 0231097-0003 | CLAYP VK-3 MAL  -VEB
0011 00001 .000 A 0536026-0003 | CLAMP, CAPICATGK
0012 V0003.000 FA 0972988-0028 | SCKEw 6-32 X 375 PAN HEA) CKES
0013 90006 .000 Ea 0972938-0027 | SCREW 6-32 X .312 PAN HEAD CFES
0014 20013.000 FA 0411101-0058 | LOCKWNASHEK #6 FXTEKNAL TOUTH CKES QPL - M$35335-58
0015 00008.000 £A 0972986-0008 | SCKEW 10-32 .375 PAN HEAD CRES
0016 D0N98 000 EA 0411101-0060 | LOCKWASHER #10 FXTERNAL TGOTH CRES mem mmemeeas
0017 00004 .000 FA 0411115-0064 | NUT,PLAIN 6-32 UNC-2B HEX CKES GPL - M535649-264
0019 00006.000 FA 041102 7-0805 | WASHER s FLAT 115610 X <312 G0 X .035THK
0021 00001.000 EA 0226733-0001 | STIFFENER-CARD 01+00+0
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSY,RECTIFIER,FILTER AND OUTPUT
APPD.-MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
g LM 0943635-0002| an

T 13849

€0L6-ELLTY6
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4@ TEXAS INSTRUMENTS
INCORPORATED

LIST or MATERIAL

PART NUMBER REV
ﬁ.M 0943685-0002 AU]

2€-9

DATE 127127717 PAGE > of
PRINT QUANTITY UNIT DWG
TR Ast Ly e SI2E ~ PART NUMBER DESCRIPTION VENDOR PART NUMBER W
0022 (00001000 FA 0?226732-0001 INSULATUK y CAKD STIFFENEK
nnz2s LK T 0535973-0058 | WIKE FLEC . 2SOLIDy "KYNAR [NSUL #30 AWG
0025A Fl F2
NDV26 J30001.0090 FA 0230590-90060 | L AP «05 MF 12 V 20 % CER TRANSCAP] [FR] -8635-000-Y5F0p
00 26A L4
00eT 00002.0600 FA 0930734-00uB | CAPALITOR 22000 .MF 15V 475 -10% SPK -360223G015AC2A
00274 cl C2
np29 N0N01.009 EA C2309R3-0490 [ CAP 43000, ME 50V 75/-10 SAN ~-DCM493U050DF2B
00U 29A Cc3
0030 209301.000 EA 0230983-0670 § CAP 67000. MF 1ov 75/-10 SAN =ICMATIV0L0BL2R
00320A CcH5
0V32 00002.200 FA 3539468-0003 | DINNDE, IN4QO3 1AMP  200P1V RECTIFIER TI ~ [N4O03
00N32A CR3 (R4
0032 00004 .,000 EA 0972164-0001 | NIODE ,MR501
00 33A (RS {R6 CR7 CRs8
0034 00902.009 FA 02311713-0001 DINDE IN1L1B4A WES -1N1184A
0034A CR1 CR?2
0035 009001.000 EA 0226721-0001 | BRACKET-DIODE MTo 014+00+93H
0036 00002.000 FA 0966521-0014 | INSULATOR GRAY ,009 THERMALLY COND 055285-7403-09FR-25
0037 001703.000_) EA 0411101-0061 | LOCKWASHFR 1/4 EXTFERNAL TGOTH CRES QPL - M535335-61
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSYLRECTIFICR,FILTER AND OUTPUT
APPD-MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
LM 0943685-0002[ AD
- J
T.) 13849

€0L6-ELLIY6
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TEXAS INSTRUMENTS
CORPORATED

iN LIST or MATERIAL PART NUMBER il
DATE  12/12/77 PAGE 3 of LM 0943685-0002] 4D
(RNt QUANTITY UNIT DWG. 3
il e o | owe PART NUMBER DESCRIPTION VENDOR PART NUMBER
0038 00003.000 EA 0411010-0003 | NUT,JAM,HEXAGON QPL - AN3L6-C4R
0039 20201 .009 EA 0232934-0050 | RECTIFIFR PNPN SCR 35A W/HARDWARF MOT  -2N3896
00394 SCR1
0040 AR F1 0419499-0009 | INSULATION,SLEFVING #16 NATURAL QPL - MIL-1-22129
0041 AP FT 0411400-0018 | WIRE ,BARE TINNEO,18AWG, COPPER BUS IwP  -18-630
2042 00000.500 FT 0538592-4999 | WIKE K20 AWG SNLID WHITE TYPE ETFE - M22759/XX-20F
0043 00001.000 EA 0672940-0041 | FES FIX 100 OHM 5 £ .25 w CARBUN FILM | RUH - R-25
Q04 3A KO
2044 30731.03) FA 14 72657-0001 | RES FIX 0.10 NDHMS 10 WATT 5%
00444 R1
0045 30202.000 FA 0672947-00T1 | FES FIX 1.4¥ PHM 5% .5 4 CARBOM FILM FOH - k=50
Qa4 T4 4R5
0046 10013.000 A 00R593£-0012 | FYSLET 059 BARKEL 0D X .250 LG FLANGE | USH - #SE-38
0047 N0091.0090 FA D972632-0012 | STRAP, TIEDUWNyAD JUSTABLE,PLASTIC PND - SSC—4H
0048 ar F1 0236528-0000 | WIRF 22 ARG 1 Cuid WHITE TEFLON SOLIN
0049 AR £1 0410499-0006 | INSULATICN SLEEVING,TEFLCN #18 NATURAL | QPL  -81349
0050 000372.000 EA 0537396-0012 | FJSE  SAMP .0Ll4 GHW LIT  -276005
00594 F3 Fa
151 0008000 EA 0234933-0000 | KIVFET PGP 178 CIA X 1/8 GRIP AL, MIL  —AN AD&2ABS
0052 Ak, uT 0415304-0005 | SEALING COMPOLIND, ANAELORIC-BLUE GKADE C
DRAFYSMAV:I DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
(AKD ASSY,RECTIFIFR,FILTER AND GUTPUT
APPD -MFG. CATE | APPD. PROJECT ENGINEER DAT RELEASED DATE | PROJECT NO. PART NUMBER REV
LM 0943685-0002| AD
N J
T.1 13849

€0L67ELLLYO
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@TEXAS INSTRUMENTS
INCORPORATED

DATE  12/12/77

LIST or MATERIAL

PAGE 4 of

PART NUMBER

ﬁ.M 0943685-0002

REV
™)
)

( PRINT
ITEM

QUARTITY UNIT DWG.
NUMBER ASSEMBLY 1SS0 Sz PART NUMBER DESCRIPTION VENDOR PART NUMBER
0053 AR Tu 0415804-0011 | SURFACE PKIMER,COMPOUND GRADE T YELLOW
0054 00002 .u02 FA 097294 7-0081 | RES FIX “o7K UHM 53 .5 W CAKBUN FILM FOH - R=-50
0054A K2 4k3
058 nNN:3100. 800 FT J417682-9299 | WIRE HOOKUP 16 AWG TYPE B8 INS RD/WH JuD - HHO20S5
QusSé JO000.800 HT 0417682-9099 | WIRE HOOKUP 16 AWG TYPE B INS B8K/WH Jun - HHO0205%
2057 00002.000 EA 0411116-0104 | NUT, PLAIN HEX, #10
0068 000044300 EA 0232354-0004 | LUG #10 KING TONGUE VINYL INS AWG 22-16] AMP -31889 UN TAPE
20499 V0001 .0600 FA N972632-0001 | STRAPLTIE DOWN,CABLE-NON-STD,0-1~-1/4 D.
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSYLRECTIFIERZFILTER AND QUTPUT
APPD_-MFG. OATE DATE | PROJECT NO. PART NUMBER REV
- LM 0543685-0002 an |

T4 13849

t0L6ELLTIY6
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i1 TEXAS INSTRUMENTS
INCORPORATED e 12/22/77 LIST OF MATERIAL PAGE 1 of (LM 0943685-600 mu]
(. o B [owe | parT NUMBER DESCRIPTION VENDOR PART NUMBER |
0001 00001,000|  EA G543650-0001 [ PWB, #5V MAIN REG & CONT
0002 REF EA 0943651-5901 | CIAGs SCHEM, #5v MAIN REG & CGNT
0004 00001.C00| EA 0226554-0301| HEATSINK=+5V MAIN REG & CONTKOL Ul+00+Q4
0005 00015.000| €4 0185113-G00L | X SPACER XST TC-18 CASE * -
0C06 00003.000| ta 0184262-0001 | PADMOUNTINGsTO=5, 4 LEADsRED THR = 7147-5
0007 AR FT 0410499-0013 | INSULATION,SLEEVING # 8 NATURAL WL = MIL=I 2129
0903 AR FT 0410459-0010 | INSULATION SLEEVING,TEFLUN #14 NATURAL| GPL  =81349
0011 00002.000| & 0419368-0002 | HEATSINK,TRANSISTGR WAK = NF=207
2012 00001.000|  EA 0972957-0001 | TRANSISTUR,2N930A NPN LOW CUR AMP,TG-1d MOT = 2N930a
00124 c10
0314 AR FT 0411400-0016 | wIRE, 16AWGs SOLIDs UNINSULATED
0015 AR 2A 0235182-0002 | LOCTITE SEALENT GRACE 262 LOC  --242
0ule 00032.000|  EA U234866-0160 | KING O 7/32x11/32X1/16 P-K  =2-609-Nz19-7
0017 00002.000| &4 0416622-0033 | WASHER #10 FLAT WPL - AN96UCI1O0L
0319 90032.00u| EA U226578-00C1 | REACTOR,15 AMP
00154 L1 L2
2322 00034.00v| EA 0235057-0031 | SCREW 6-32X9/16 BH SST
0ozl 00004.000| EA 04111150044 | NUT ,4~40 HEXAGCN CRES STEEL HS  =35649-244
2322 00002.000| €A U972988-0015| SCREW 4-40 X .375 PAN HEAD CRES
0023 00010.000| EA 0411131-0057 | LOCKWASHEK # 4 EXTERNAL TOOTH CRES WPL - M$35335-57
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
S 7-3-78 CARD ASSY, PWB,y ¢5V MAIN REG & CCNTRUL
APPD -MFG DATE PPD. PROJECT E EER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L 7apD LM 0343885-0c0) *n )

TA 13849

€0L6-ELLTP6
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Piﬁ‘;m TEXAS INSTRUMENTS
\‘\2 'NCORPORATED e 12722777 LIST OF MATERIAL PAGE 2 of LM 0943685-uu01 muj
(s M eSS PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0024 00002, 000 0996521-0006 | INSULATOR GRAY .009 THERWALLY COND U55285=1403-09FR-11
0325 AR EA 0231142-9000 | CGMPOUND THERMACOTE,2 0OZ JAR NGN-TOXIC | THR =250
0026 00002.000| EA 0972934-0014 | UIODE,INT59A 12.0 V 5% SIL VCLT REG GPL = INT59A
00264 CR1 CR2
0027 00002.000| EA 09721240001 | RECTIFIER,SILICCN RCA  —-D2540Fk
00274 P/N 538043-G007 MAY BE
00278 SUBSTITUTED
0027c¢ CR8 CRI1
vo28 0C001.000| & 0972934-0006 | CIODE,IN751A 5.1 V 5% SIL VOLT REG QPL - IN7514A
00284 CR18
0029 00001.000| EA 0972934-0007 | DIODE,1N7524 5.6 V 5% SIL VOLT REG PL - INT5ZA
00294 CR12
€030 00002.000|  EA 0236051-5360 | XST 2N5302 Tl  -2N5302
00304 Qle Q16
0031 €C009,000| EA 0972948-0002 | TRANSISTOR ,2N2222A NPN GEN PURP Sw TO-18 Ti  —- 2N22224A
00314 Q1 92 G3 Q4 U5 Q6 Q9 a1l
003183 c12
0032 00004.000| EA 0972958-3002 | TRANSISTCR,2N29374 PNP GEN PURP Sw TGI8 TI = 2N2907a
00324 ¢7 Q8 G13 Q21
0033 00002.000| EA 0418288-0001 | TRANSISTOR,2N1711 GWPL - 2NLTlu
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSY, PwB, +5V MAIN REG & CUNTROUL
:&mwo SRTE | PP FROTECT ENGIEER ave | HELERSED BRE | FROWCT RO T nwh)

T.1. 13849

€0L6°ELLTY6
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Iy Texas INSTRUMENTS ST
‘ owre  12/22/77 OF MATERIAL PAGE 3 of ﬁ_M 0943685-000 1 u]
(o S OF | owe | PART NUMBER DESCRIPTION VENDOR PART NUMBER |

32331 UI5 720

0034 00002.000| EaA 0236051-0015 | XST- 2N3740 MOT  -2N3740

003414 Q17 Q18

0035 00001.000| €A 0572714-0001 | THERMISTOR-GLASS FRCBE MTD, 200K OHM

00354 R81

0036 €CC0z.000| EA 0996521-U0u3 | INSULATOR GRAY .0U9 THERMALLY COND 055285~ 1403-U9F K-04

0037 00002.000| EA 0235341-0300| SOCKET  XST TO-3 CASE EBY  -9866-15-1

0038 £C002.000| - EA 0222222-7400| NETWORK SNT7400N -SN7400N

00381 L3 U4

0039 0CC01.000| EA 0222222-7403 | NETWORK SN7403N

00394 . L1

0040 C0031.000|  EA 0222222-7409 | NETWORK=SN7409N

00404 ue

0041 00001.000| EA 0222222-7414 | NETWORK SNT474N =3N7474N

00414 us

0042 €0001.000|  EA 0222222-7121 | NETWORK  SN74121N

00422 u2

0043 0C001.000| EA 0972663-0001 | NETWORK,LM339N

00434 AR2

0044 00001.000|  EA 0222225-2311 | NETWORK LM311N¢SN72311P SEE =~ TI DRAWING
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

CARD ASSY, PWB, 5V MAIN REG & CONTKOL

APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
_ LM 0943689-0001 ")

T4 13849

tOL6-ELLTYG6
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. TEXAS INSTRUMENTS
INCORPORATED
oate  12/22/11

LIST or MATERIAL

PAGE 4 of

PART NUMBER

LM 09430685-uu0l

REV
“]

<

e oW RS PART NUMBER DESCRIPTION VENDOR PART NUMBER
0044A AR1L
0047 00002.000 EA 0411100-0074| LOCKWASHER 1/4 INTERNAL TOOTH CRES QPL = M$35333-74
0048 €CQ002.000 Ea 0411010-0003 | NUT,JAMyHEXAGCN QPL = AN316-(4R
0049 00011.000 EA 0972932-00u1 | DIODE,1N9148 SWITCHING 75V PLV 75MA 4Ny TI - IN9l4b
00494 CR3 CR4 CR5 CR13 CR1i4 CRZ7
00498 CR6 CR7 CR9 CR10 CR1S
0050 0€002.000C EA 0418247-0053| CAP 15.00 MF 35v 10% SIZe C MIL =LS13BF 56K
00504 €l C5
0051 00C02.0G0 EA 0972929-0354| CAP FIX CERAMIC 680 PF 10 % 200 V WPL  -M35014/0i-1394
0051a €9 Cl0
0352 000901.300 Ea 0539370-05G1 | RES FIX FILM 16.2K OHM 1% .25 wWATT COR = NA5S5
60524 R67
0353 36901.2330 €A )972965-0016| CAP FIX CERAMIC .022 MF 10% 100V GPL = CKCoBXZ23K
00534 caz
0054 0G0244000 EA J532736-00U2 | CAP FIX CERAMIC .02 MF 2C/80% 25 VOLT CRL - 2DDU6QE20374
0054A €3 C7 €23 C39
0955 300014 00U EA 09729€5-0020| CAP FIX CERAMIC 047 MF 10% 100V GPL = CKGoBX4T73K
0055A c21
0356 230324900 EA 0419058-00G1 | CAPACITOR .033 MF 50V 20% CRL  =UK50-333
00564 Cls Cl6

DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

CARD ASSY, PWB,y +5V

MAIN REG & CONTRCL

APPD -MFG.

-

APPD. PROJECT ENGINEER

DATE | RELEASED

DATE | PROJECT NO.

PART NUMBER REV

LM V943685-000 "

T.1 13849

€0L6-ELLTYE



1 @28ueyn

1%-9

uoIsiAlg swaejsAs jenbiqg

f@g\ TEXAS INSTRUMENTS
N INEORTORATED ok 12722777 USTor MATERIAL PAGE 5 of LM 0543665-0001 "VJ
e T o SE | e PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0057 00006,000 EA 0534348-0001 | CAP FIX CERAMIC .1d MF 20780 % 10V CRL - UKIo-104
00574 C19 C20 C26 C27 C317 C38
0059 00005.000 EA 0972924-0021 | CAP FIX TANT SGLIU 1.0 MFD 10 2 50 VOUT QPL  =M39uu3/1-2354
03594 Ce C8 C17 C18 C25
0060 00002.000 EA 0972924-UV19 | CAP FIX TANT SCLID 22 MFD 10 % 35 VvOUT QPL  -M39003/1-2306
23604 2 C33
ovel 00001.000 EA 0972924-0011 | CAP FIX TANT SCLID o8 MFD 10 % 15 VUUT GPL  =-M3S003/1-2274
2061 Cil
0062 00C04.000 EA 0230855-1600| CAP 100.0 MF S0V SPR =39D-107-GO5u
00624 €13 C15 C34 C35
0062 00002.000 EA 0972946-0096 | RES FIX 20 K CHM 5 % .25 w CAKBON FILM| KUH = R-25
00634 R18 R47
0064 00001.000 EA 0972946-0040| RES FIX 91.G CHM 5 % .25 W CARBUN FILM| RUH = R-25
0064A K17
0065 €C001.000 EA 0572946-0066 | RES FIX lel1K OHM 5% .25 w CARBGN FILM ROh - K=25
0065A R1
0067 €0002.000 EA 0972947-0009 | RES FIX 4.7 OHM 5 % .5 w CARBON FILM | RUH = R=5¢
00674 R36 R39
069 03005.000 EA 0972946-0027| RES FIX 27.0 UHM 5 % .25 W.CARBUN FILM| ROH = k=25
00694 R32 R37 R38 R33 R61
DRAFTSMAN DATE | CKD. DRAFTSMAN OATE | DESIGN ENGINEER DATE | TITLE
CARD ASSY, PwB, +5V MAIN REG & CCNTRCL
APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LM 0943685-0001 5/

T) 13849
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%@ TEXAS INSTRUMENTS
INCORPORATED

owe 12722777  LIST OF MATERIAL PAGE 6 of ( LM 0943685-000 mw]
e o o | o PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0070 00002.000 EA 0539370-0222 | RES FIX FILM 2J.0 GHMS .25W 1% COR -=NA55
00704 R57 R58
0071 00002.000| EA 0972946-0034 | RES FIX 51.0 GHM 5 % .25 WeCARBON FILM| ROH = R=25
00714 R48 R60
0072 00002.000| EA 0972947-0041 | RES FIX 100 CHM 5% .5 W CARBGN FILM ROk = R-50
00724 R12 Ré9
0073 0CC02.000| EA 0972946-0017| RES FIX 10.0 OHM 5 % .25 W.CARBON FILM| ROH =~ R=25
0O73A R19 R42
0074 00001.000| EA 0972946-0065 | RES FIX 1.0K OHM 53 .25 W CARBON FILM | RUH = R=25
00744 R15
0075 00004.000| EA 0972947-0057 | RES FIX 470 UHM 5% .5 W CARBUN FILM RUH = R-50
00754 k34 R35 R40 R4l
0076 000C7.000| EA 0972946-0057 | KES FIX 470 OHM 5 % +25 W CARBUN FILM| ROH = R=25
00764 R27 RZ8 R21 R71 R54 R55 Ré2
0077 00001.000| EA 0972946-0079 | RES FIX 3.9K OHM 5 £ .25 W CARBON FILM| RUR = k=25
00774 R2
co78 00002.000|  EA 0972946-0063 | RES FIX 820 OHM 5% .25 h CARBON FILM | ROH = R-25
00784 R16 R46
0079 0CCC2.000| EA 0972978-0C75 | RES FIX COMP 1.0 w 82  OHMS 5 3 QWPL  -K(32682045
00794 RE3 R64
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARJ ASSY, PwB, +5V MAIN REG & CCMNTKCL
APPD.-MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LM 0943689-000) w)

T1 13849
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%}@f’/} TEXAS INTTRUMENTS LIST oF MATERIAL
oAt 12/22/71 PAGE T of (LM 0943685-0001 u]

(e N RS PART NUMBER DESCRIPTION VENDOR PART NUMBER

0083 03031.303 EA 0972946-0J067 | RES FIX I.2K CHN 5% .25 W CARSCN FILF | ROH - R-25

0080aA R&G

0081 00001.000 EA 0539370-04C8 | RES FIX FILM 1.74K OHM 1% .25 WATT COR = NA5S

00814 R11

0282 000054000 EA J972946-0373 | RES FIX 2.2K UHM 5 % .25 W CARBON FILM| KUh = R=25

00824 R14 R49 R24 R5S1 R74

0084 02002.009 EA 0539370-J440 | KES FIX FILM 4.32K JHM 1% .25 WATT COR = Na5»5

00844 ' R43 R65

0085 00009.000 EA 0972946-0081| RES FIX 4.7K OHM 5 % .25 W CARBCN FILM| RUH = R=25

00854 R8 R10 R56 R20 R72 K76 R78

00858 ; R79 R8O

0086 00005.000 EA 0972946-0089 | RES FIX 10K OHM S +25 W CARBON FILM | ROH = R=25

00864 R3 R5 R6 R50 R15

0387 00004.000|  EA 0972946-0082 | RES FIX 5.1K OHM 5 % .25 W CARBON FILM| RUH = R=25

0087a R13 R52 R82 R83

0089 00002900 EA 0972946-6055| RES FIX 18K OHM 5% .25 W CARBON FILM | ROH = R-25

0089A K29 R30

0090 00002.000| EA 0972946-0107 | RES FIX 56 K CHM 5 % .25 W CARBON FILM| ROk - R-25

03904 RT R9

0091 00001.000 EA 0972946-0111 | RES FIX 82 K CHM 5 X .25 w CARBCN FiLM ROk - R-25
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

L CARD ASSY, PWB, +5V MAIN REG & CCATRGL

APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LM 9943689-000) hJ

T4 13849
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@TEXAS INSTRUMENTS
INCORPORATED

pate  12/22/117

LIST or MATERIAL

PAGE 8 of

PART NUMBER
[lAA 0943685-0001

'z'
A

(e e o Tows T paRT NUMBER DESCRIPTION VENDOR PART NUMBER
00914 R53
0093 00C01.000| EA 0972546-0097 | RES FIX 22 K GHM 5 % .25 W CARBON FILM| ROH = k=25
00934 R13
0054 00001.000| EA 0232163-0000 | JACK PRNTD CKT TIP HORIZUNTAL 5 AMP REJ JUN  -105-75Z
00944 PL
0096 C0CC4.C00| EA 0972988-001% | SCREW 4=40 X .312 PAN hEAD CRES
0097 00002.000| cA 0235788-0050 | TERMINAL LUG SCLDER STD.H +250X.020 ZIE  -334
0098 0CC04.000|  Ea 0411101-0058 | LOCKWASHER #6 EXTERNAL TGOTH CRES WPL - MS35335-5y
0101 00002,000(  EA 0230543-3000| CAP. .0100 MF 10OV + 80.-20% ERDL = Bu5=003Z5Vu-l
01014 c24 €29
0102 00002.000|  &a 0539370-0546 | RES FIX FILM 47.5K GHM 1% .25 WATT CCR = N&55
01024 R44 R45
0104 Ak FT U411400-0018| WIRE ,BARE TINNEDs18AWG, COPPER BUS iWP =16-630
0106 0CC01.000| EA 0418356-2261| CAP Fix 100 MF l0v 10% TANTALUM SGLID| GPL  -M35003/1-2z6]
01064 co
0107 00001.000| Ea 0539370-0493 | RES FIX FILM 13.3K OHM 1% +25 wATT COR  =NA550-1GOPFMAC
01074 R68
o111 00002.000|  EA 09665470001 | EXTRUSION, INSULATOR-HEAT SINK
0112 AR EA 0417630-0001 | ADHESIVE +EPOXY 0151 RYS  —EFGXI-PATCH KI
0113 J0001,000|  EA 0972946-0341 | RES FIX 100 UKM 5 % .25 W CARBUN FILM| ROH - R=25
DRAFTSMAN OATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARC ASSY, PWBs #5V MAIN REG & CONTRUL
APPD.-MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV

LM 09¢3685-G0G]

T 130849
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i INCORPORATED

paTe  12/22/11

LIST or MATERIAL

PAGE 9 of

PART NUMBER

LM 094368$-0001

REV
]
N\

(e o S| e PART NUMBER DESCRIPTION VENDOR PART NUMBER
01134 R66
0114 00001.000 eh 3972948-0001 | TRANSISTORy NPN,GEN<PURP.SW TO-5 TI - 2N2219A
01144 Q19
0116 000301.000 €A 0539370-u426 | RES FIX FILM 2.67K OHM 13 .25 wWATT CGR - NAS5S
OlloA R70
o1t7? 00091.000 EA 0972946=0051 | RES FIX 270 GhM 5 % .25 w CARBCN FILM| ROR - k=25
d117a R21
0l1s 00002.009 EA 0972946=0075| RES FIX 2.7k OFM 5 % .25 W CARBGN FILM| ROR = R=25
1194 k22 R59
0120 00001.000 ca 0972946-0055 | RES FIX 390 OHM 5 % .25 w CARBCN FILM| ROM = R-25
91204 R23
0123 0CC0i.000 B U539370-0435| RES FIX FILM 3.32K OHM 13 .25 wATT COR = Na55
01234 R77
0125 REF £4 0943710-9901 | LNIT TEST PROCELURE,+5 MAIN ASSY
0126 AR ZA J417486-0C04| CCMPOUND SILICGN RTV TRANSLUCENT Cuk = 3144
o127 AR Fr 0411634~030U| SLEEVE,PVC,s +034 CIA. BLACK WPL = MIL-1-631
0124 AK FT J417177-0394| INSUL SLVG,e125 IU ELEC-HT SHRINKABLE SEE - CKAWING
0129 0C€C02.000 A 0996521-0014 | INSULATOR GRAY .0G9 THERMALLY CUND 055285-1403-CSFk-25
GRAFTSMAN GATE | X, DRAFTSMAN GATE || DESIGN ENGINEER Dave [ TIEE
CARD ASSY, PwB, +5V MAIN REG & CUNTRLL
Cm WG GATE | kPP, PROTECT ENGINEER GATE | RELEASED GATE | FRGIECT NG, M PO nsvh)

Ti 13849
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8 ] 7 '
s | S v 4 3 | 2 { 1
9 N()TES CONT//VUED JETE D T IONT INGES. NOTFS: REVISIONS
REFGD (20)2 #6-32 K7z oM N ‘&*"FP,‘{ | FormRoule m’*f“'-&rmmw 1. MAXIMUM COMPONINT b6 3111 FROM e pesCRETON oate[arenoven
A A b GFONENG SHE F AL 17 140, 1 FENEERaIBI0) KLl te (1) ITEM /2
2#6 EXT TOOTH 2 R T £ & P AL I %H;% PIOLE [LAD A5 FEJNFRED ANE TN WARS 232583-0005,/TEM 118 WAS )7,;( , l'&"“‘"
REF, Tl Y 6o ANEAIIE OPLEXELLT e, PMAXIMIM FAL [N ROM CONL U TR CA3HG9-0000 (2) ADOED CHO TO 1
L BICLINCH 1FARS ON CONPYCTOR SIOF 0; CARD SIOF OF CARD 1S 075 ITEM 59 (3)HDOEO RT7 TO 1TEM 88
- . N (Flt/)N/;H e GARE ML CMNT TR O SOCKETIIEMID 3. 70 PRIVENT SO1 DER 1ROM WICKING (NDELETED ITEMS 115 AND 12)(5)
7/ N CONDUCTOR SIDE OF CARD DOWN CONNFCTOR FINGERS WHEN TITLE WAS +5 MAIN POWER SUPPLY|
PR IO B AR EE R ORI 575 N AND WKAP WIKE O ; 7 P
\ 275 ON T§ KMINAL OFIHM 77 RFFORE SOLDIKING SOLDER/NG MASK ALL LM//VF CTOR PDATED PEY (VL BLK D
ser AA SeE viEw £ 4, gz:z"g;g/;;gfﬂ%% f;;f;/?ﬁgff MLT HAVE END [FI7ORGUE NUT 2INCH POUNE 5 FINGERS ON BOTH SIDES OF CARD CN3D42 )5 (Bl Batomn topre)) | A
SCAZ/L?.'”NONE LAY COMPOIND (1TEM 25) T0 REL (1TEM é? [B]/NSULATE RESISTORS. R36 & R39 Wlfrl TNBING.ITEM 7 B gﬂp{ TELD RIG FRON? LINE /1A 3/7}"4 WU("‘”
2 PLACES WIPE OFF EXCESS AFTER MOUNTING IN HEATSINK NO CHANGED QTY OF ITEM
Q/6 ROTATED 145°CCW UTEM 4) ’ 112 75 2 (RQIALED (7€
QI+ ROTATED 35°CCHw (NOTES CONTINUED SH 2) ~MARK APPROPRIATE REV LETTER L By AN 26,
CLINCH ZEMS ON ’fﬁ REV LEVEL BLOCK [ zS(‘l’é'WL/{/ ;L[ft’o M 110 /
02‘%4/?0 or > i i G /é;;;ia/;;‘;gjf /7";;” Uty w‘%ﬁ"“
4571, / (2
#/0 FLAT 33)rec e e WAS 738290003 ( 1)/ 7EM 21 ATY
REF 4 Q) \zraces REF}IOPLACES S e ’zefﬁz?ﬁ/??"{”‘
. > ; 5 32 Q/ THR aiz, I ol WAS | L1
> RV NUT ##/0-32 2 #4-90 xS 8 0 , 320 HRU 06, Q9, QN . 812, BZ2 Ry 'ffoof/owoa 72005
b 8 _|HOEN D 2EY 8LOCK
Y wis 1640 musT sE ()2 %4 &xT 700 / ' 0| oty e nE o ST iy g,
F10-32X 1-3.84 ‘_’f,- 70 OUTSIDE EDGE AR 54 C4 298 D) L. L I 27 WERE |
% oF CARD E x-y iy ZI0 M 1T, 1A HAS /ﬂs/
USE LOCTITE p8 2 010 AJDED 1TFM 175 (QIREVISED REV 5
ITEM 15 SECTION Be + : LEVEL BLOK
: CN332793 (CIR, B Lowe (NADDED |7
2 PLACES b rssvos30090001dr REF\ & PLACES e RS Ly e | 21515 YlHpns
c e s ] 1 d 6.0 o [ T Rty e S ETE)| a
L ol (=3 -
SCHEM94369 1 B 4 _UPDATED PER CURRENT REV /7 C
AT 5D R 2o~ IIUPORTED v
c || Y el sk Ws/7; | pladyar
WAI975 91 0) R A"l T ] JPDATED ,
- || B Frel 8ok PATED s )3, | el
CALIDLIEB) K A a ) 1 TRy
4 K i /{»;}{Z/}Zﬂ/ Gove (o) o™ //ﬂa//@
© < & [ Tent0r257 0007 e imcraty OF
L [/TEM 67 WAS 3 (2DDELETED R 47 FROM /
DLTI OF ITEM € 7A C2- UPDATE REV /2)//5 2,
— | Jesved picn ’
f (REV COMT SHZ) g
l» m 2) e “gﬂ; 58
I pe = 54
G i g -{u 12 e 50 ] 50
lll 4 46
%m # UE 42
REF
B [— — o “
ReF @) | wLE M gkeo WRAP WIRE UTEM 109) SEE NOTE 13
193, 5 an 26 AROUND TRANSISTOR
B © oo | 1o ' — KE%2 LEADS AND CLINCH B
v & 18 CONDUCTOR SIDE 30410
s 14 OF CARD -301, =
10 2 PLACES les
9 CC ]z:/]‘? L’B u 6 V \
+] SECTION L~ 2 -
S SCALE: NONE ( view £ L ﬁgﬂf ¥
N 2 PLACES SCALE: NONE : N
(CRS, CRI1) . Z PLACES o
: @IreF ) 53) REF Z BEND COLLECTOR TAB /7, Q/8) o)
2#4-40 NUT GT)REF| 2 PLACES OF SOCKET U7EM 37) CONDUCTOR SibE
-— 97 g JR“ R39 2 (¢) OVER TO SIDF OF —
#AEXT Tt 1 . HOLE. CLINCH WIRE P
th-,.- oo #;{-//VT T00TH Ge)2 ws-gox 280 |\E ACES (ITEM 12) TO TAB &
TRANSISTOR ~ (48)#%-28 nUT 23 s uwa ex7 700l @0 AE CONDUCTOR SIDE OF
\, 3 INSULATOR AR o w440 NUT vEW
7 2#4 £XT TOOTH I?Ev STATUS[REV[IW]W SCALL: NONE -
SEE ][ F:z #4-90475- B BLOCK Sl 1]2 GAACES | = PART OR DENTIFYING NUMBER L v on cemomeron | SR
view F CONDYCTOR SIDE FARTS LIST
secrion D-D PROCESSES:? UNLESS OTHERWISE SPECIFIED ~ owN ATE
UNLESS OTHERWISE SPECIFIED 3
A SCALE: NONE /. SOLDER PER F-IE7 METHOD I AND/ | BENOVE AL BURRS AND SHare * DIMENSIONS ARE IN INCHES o, 5= /3 Texas INSTRUMENTS
2 PLACES OR F-/12% . CONCENTRICITY MACHINED ;Tgi_:g”i::: - /f;a ( e Hg 2 Eouipment Group __ Delise. Taxsa A
@7, Qe 2 745252? g 50, zf;;f Z AC/_:SS oy s army srassenaliy  [Teiise 4| CARD ASSY, PWB
! - PARENTHMEQSMF)mEsFéRmE ONLY MATERIAL: Q“}"L‘ Lo "‘/" <S4 i 5 MA/N REG ¥ CONrR OL
____ S [, . . - INTERPRET DRAWING IN ACCORDANCE APVD. /
TEST PROCEDURE 943770 - W STO00 ol A
PAINTED WIRING __BOARD FOR-000] ASSY (993690-0900]C | C[C|B]C D] D[ D]E £ |Z|EJE|Flon]H w%*m"“;jm"cf&s, 00 7503 s 7 S | cobe BeT RO TR S
TIC DIAGRAM FOR -000] (943691 3900 |* |*|A|A 8| B|B|B|C|D|EIEFIFIG]G ST MEgTeT niEgteer[pdde 79 17508 res D 96214 943689
= .501 7 1.001 NEXT ASSY | USED ON §773Y7
P =12 X I ey +008 isl+olo J} +.012 +
[ ABCIDIELFIs [H JKILMINIPIR]S 750 8 001 T ~ 001 APPLICATION e 7./ Jscae/ 77 ] Toaer / oF &
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3

2 1

COMPOUND, REF
AR /@REF, HEAT SINK
\

9 BIHEAT SHRINK TUBING
o~ @

(2)TuBivG
Z PLACES

b}
\@Rsr THERMISTOR
REF

section J-J
SCALE : NONE
(SKH 1)

NOTES: CONTINUED FKOM SHI
13. APPLY ITEM 126 T ITEM 4 BEFORE SUIDING 1TEM 111
ONTO ITEM 4, WIPE OFF EXCESS

REVISIONS > - ——

zon€[ TR

DESCRWTION

o>
L

(N407126 (B)E Béda SHI (IVIN VIEW G-6
ADDED ( A/LAUT i26 WITH SEE NOTE
13 (Z/INOTE 12 ITEM 4 WAS ITEMIII )/,5/
() UPDATED REV (EVEL BLOCK 14
SH 2 (DADDED SH2 (2JADDED
NOTE 13

CN403B88(CIK. Gida (IREVISED PER |,
EXTENSIVE ENGR. CHANGE (DOPBATE |/ 71/74
REV/SION LEVEL BLOCK

)

CN41Z527 (O K. Gede (DUPDATED /76
REVISION LEVEL BLOCK

(N4/5201 (()R.@2da (1) UPDATED REVISION
LEVEL BLOCK (2)ON LM CHAMGES ARE: 7/2//16
ITEM 38A WAS U2.U4 ;ITEM 42A WAS
U3:ITEM 49 QTY WAS 10 :ADDED
(RIS TO 49 BIITEMT78 GTY WAS 15
ADDED R46 TO 78AITEM 82 GTY WAS
4 :ADDED R4 TO 82A:ITEM 86 ATY
WAS 6 : DELETED RI3 FROM 86 A :ITEM
87 QTY WAS Z : ADDED R)3,R&3 T0 _—
874 : /N £ DESCRIPTION OF ITEM 107 wAs|
539370-496 . RES FIX 14.3K 1% S ITEM 119
GTY WAS 3; DELETED Ri4 FROM 1194 ;
DELETED 122 3 122A AND P/N OF
ITEM_127 WAS 415634-300

LRIk

C(N415253 (B)R, 8k (I YUPDATED REYISION 'l’ﬂ’l‘lb
LEVEL BLOCK.

CN4I7ISO (E) . ' wi (1) UPDATED REV |/
LEVEL BLK4ADDED TEST PROC 943710 i/

CN 422604 (C) "2 -.% . (1) UPDATED REV
LEVEL BLK /'y'/ié

ik

CN#20071 (C) R. k- 1) CHE LIM
IT. 24 WAS 232144-/1000, IT. 36
WAS 530703-000/ 2) ADDED
IT. 129 (B)DELETED NOTES 4,
9 & /0 @) UPDATED REVISION /
LEVEL BLOCK 4oun| A

X

RLO M kol TO FICTORZAL 2)ADDED
NOTE 14 (3ION LM JTEM 469 QTY WA,
4 ; ADDED RbiI TO ITEM 49A . ITEM |4
T QTY WAS | 5 ADDED RLD TO LTEM
TIA (4) UPDATED REY LEVEL BLOCK

W/ A427217 (B &, s7alldl. 1) ADDE D
of

¥

| |D} 943689 |w

'SIZE | CODE 1IDENT NO

D| 96214 |  ©43689

scae | /| | w | T 2

Ty
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8 | 7 6 [ 5 l 4 3 2 | 1
f REVISIONS
ZONE[LTR DESCRIPTION DATE g
4 |emareE e ) ENZ, BT ()3['74 t’blym,
- + || ke L g2t 2eezze
5\5,\564 ACON 35 * e = - - — .T,, R Lo L A7
v ‘ U e e e My e
, . A Loy 3 AlX 28 514 G LY i A J1s
. S ¢ o YRV (L)Y KES
5758 ©Re —;/V8024M 47k fA (TP1) - L AT !‘K‘éﬁl‘if___ i D
D IN7594 | <Tecee . AA—O AT NEDT D) S Uodam 077 |jiuladgem
! T T k71 D [ H909967 (O s~ Srortaa TR L s e
! — ~{t Jemvaorasg s e etk
- a3 (‘zl — 1F 1CN 4088389 (c) m. 8rmsstry 9/21/7 ¢ | Ablem:
\ S onzozz 02 d wa 6 |CNSI52 07T Bassy 13170 | {0alpn
C39 & pg a5V 100kf) FROM SH 2 L 1H[eN 927237 (6) 7€ - 1-10-2 Lo lrily
02 S +89/20 nv +35
25y 9% 10% 0
L. C.
- . #5 REF RAMPED (g
124 TO SH 2
4748 {25 REF 10
4142 %Pﬁ/-‘/-' | #5pr ag R SENSE
ZNEIT A, t5 SEM @mom e
Rl
174K . I, +5AUX 47K
19 o . -
+5 AUX ‘c U — R78 [ : - - 15 AUX
4 uz 47K R61 Q R2! ael
c Lo FL Bl 4z 8 162K S 270 BTN . c
0% SMREEE c37 38
10 R0 QRIS ) 7 ==.I
"—ED,E— 132k Q2K S K | Re2 & o “iov 10
FROM SH a@” IAS 2 27K s @ Tev | 9. rof0 R3S
ZNezz2 v80/20 !
+5AUX 13 9
un] ol UPDE LAY - ] 2 ToSH2
12 REF ENBL- |1 10 "
——pt 6 > 8 U3D|y [
2 < NOTES
> o (LV10 w2
] o o/ UNLESS OTHERWISE SPECIFIED
S S 51@@
1. RESISTORS ARE V&4 W,5%
FROM SH 2 2. CAPAC/TANCE VALUES ARE IN MICROFARADS
6OKHz CLACK @ rosH 2 3. ;RLC/]; OVERLINE INDICATES LOW WHEN
TOSH 2 4. @ INDICATES FINNED SNAP ON
. HEATSINK
LY +S5ALX B8
B +SMAIN c8 - W L 43,44 5. INDICATES HEATSINK MOUNTED ON §ee
v CHANNEL
R29 R30 R31 G £ INDICATES HEATSINK ON L.C. PLANE 5\\
16K 16K o 470 7. NETWORKS ARE AS FOLLOWS: X
0K SN7400N— /3, U4 SN7412IN— U2 Q
c2 cl0 + SN7403N - (/1 SNIEILR ARSI A
59,60 €rerrs L ‘ =& SNT7409N - /6 LM3IIN — AR N
/5y SNTEtN = LM339N-AR2
a;s égg 58007\ €800 0% NN s 0
ZN2zet 20( N\, /\ —
. s AF/O %/ \ /0% )—'—*W 49,50 8. DIODES ARE IN2/48
T 7 (R — 9. COLLECTORS OF ALL TRANSISTORS ARE
aio T 35y IN151A T 012 IN ELECTRICAL CONTACT WITH THE CASE
ZN220 4 :
i 1 B Lo eNwzz | L0 51,52
ALL REG UP
53,54{* LL RES - T T T = Ry STATUS | REV H|H
OF SHEETS| SHE+r' |1 ]2 %"@‘l%! PART OR IDENTIFYING NUMBER l NOMENCLATURE OR DESCRIPTION ! e~
REFERENCE DESIGNATORS PARTS LIST
USED NOT USED UNLESS OTHERWISE SPECIFIED uniess omuerwese seecieo [0 o 2 5 2P ‘ 5} TEXAS INSTRUMENTS
CT THRU C%9 |C26,727,C28, - FEMOVE AL BURRS AND SARP | DMENSIONS ARE I INCHES S e . Foupmer CATORATEE
A CRI THRU CRIG|C 30,31, ¢ 32, | ConcenTmIcy MacHie oA Ll si3i 7 A
cre7 Jl Cio . IMENSIONAL LIMITS APPLY 2 PIACE Becmars 102° | et Ty g ELECTRONIC SCHEMATIC
ARTCAR2 ERLE CFI7 _mf&%ﬁ??,?WN . SRS SN S S Y 7Ty bl j_N s I," s DIAGRANM B +5 MAIN
tree LR | WTERRET DRAWING N ACCOROANGE o B POWER  SUPPLY
A THRU /L; HOLE TOLERANCE 4389 | 71503 o T SIZE | COOE I0ENT NO | DRAWING NO
Ui THRU U 01828 THAS + 8% nRu eI I T2 SN ASTIVITY RELER
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uolsIag swaisAs (eibi1a

Jop) Texas IngTRUMENTS st
\'\( T oAt 09/22/71 or MATERIAL PAGE L of ﬁ_Moqt.sosz-oom Ar}
S A ) T T T
00U 20007.000 |  ZA 0184262-0J01 | PAD,MGUNTING,TO=5, 4 LEADRED THRR = 7717-5
0004 €0005.600 | €A 0419368-0002 | HEAT SINK, TRANS ISTUK WAK = NF=207
0975 002,900 £a 0232144-1C00 | INSULATOR WASHER XST TC-66 I  -#iv=21-uid-uz
0096 00001.000 | cA 0222224-2741 | NETWORK SNT2741P OPERATIONAL AMP -SNT¢T41P
0V0E« AR2
35,7 353324390 Eh 0972546-0002 | TRIAC, SILICCN-12A TIC126A
20971 CK30 CR33
2338 9udJ5.000 | €A 0972958-C051 | TRANSISTOR, PNP,GEN.PURP.SW TG=5 TI = 2N29054
007¢L Q2+Q8,QL7,G18,4924
060 CCG04.200 |  cA 0418600-0002 | TRANSISTOR , 2N2605 GWPL - 2NZ605
3395 Q21,Q22,033,433
0010 20003,000 | ca 0972955=0001 | TRANSISTOR ,2N3055 NPN TOV 115N Tu=3 Ti = 2N>u5%
02154 ©3,Q7,Q11
0011 00607.000 | £A 0800522-0001 | TRANSISTOR AST2907 PNP SILICON Ti-  =-A5T2907
03114 Q1yQ64Q269Q27,029,230,Q44
0012 00CG8.000 | =A 0972557-0001 | TRANSISTOR,2N930A NPN LUK CUR AMP,TO-18| MOT - 2N9304
05124 Q9+010,G324G34,240,242,Q39,
0Cc123 Q45
0013 000CB.U00 | &A 0972057-0Cul | TRANSISTOR=A5T2222 NPN SILICON TI=-  =-a5T2222
DRAFTSMAN DATE | CKD. FTSMN ) DATE | DESIGN ENGINEER DATE | TITLE
)tk 92377 CARU ASSY, MEM AUX & REF REG
;PFD.-MFG DATE‘ D. PROJECT ENGINEER DATE | RELEASED DATE RZK:‘TOA LMJC’(.BA‘:TQNEM-.guGL
[ S

T.1. 13849

€0L6ELLTY6
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7 TEXAS(!I:§'£RU¥ENTS
N R A
e €0 oos22/77  LIST OF MATERIAL

PAGE 2 of

PART NUMBER
[lhﬂaqqaesz-ooox

REV
)

il o ;gi owe PART NUMBER DESCRIPTION VENDOR PART NUMBER
J013¢ Q4 Q5 Q19 Q28 Q31 Q36 w37
00138 Qsl
0014 00002.000 EA 02360S1-C015 | XST- 2N3740 MOT  =2N3740
00144 Q12,Q15
0115 000U1.000 EA 0972934~-0008 | DIODE,IN7534 6.2 V 5& SIL VOLT REG QL - INT334A
00154 CR3
ANleo 23001300 EA 0972934~3G06 | DIODE,INT51A S.1 V 5% SIL VOLT REG QPL - 1IN751A
0016A CR1
017 000324300 EA 0972934~00Uu7 | DIODE+INT524 5.6 V 5% SIL VOLT REG aPL - IN792A
00174 CR19,CR32
0013 JQOGZ-OOO cA 0972934=GJ14 | DIODE,INT59A 1249 Vv 5% SIL VOLT REG QPL - 1INT759A
00184 CR39,CR40
0019 00033.000 cA 0972164-GGJ1 | DIODE\MRS5)1
00194 CR9yCR284CR29
0320 00017.000 tA 0972932-0001 | DIODEyIN914B SWITCHING 75v PlV T5MA 4NS| TI - IN9148B
33234 Ck22 THRU CR25,CR31,(K41
032.8 CR15,CR18,CR20,CR214CR42
00290 CR2yCR7,CR10,CR12yCR13yCK1G
0021 00001.000 EA 0532736-0002 | CAP FIX CERAMIC U2 MF 20/80% 25 VOLT CRL - 20DUGUECLVU3ZA(
00214 Cc19
DRAFTSMAN OATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD 4SSY, MEM AUX & REF REVL
[AFPD MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
LMO943°92-0001 ARJ

_

T1 13049

€0L6-ELLTYE
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XAS INSTRUMENTS
CORPORATED

pate 09722711

LIST oF MATERIAL

PAGE 3 of

PART NUMBER
IlAAue«3e92-ouol

REV

AR

A )

(s o B Jome T part NUMBER DESCRIPTION VENDOR PART NUMBER
0022 0C01C.000 EA 053%3408-0001 | CAP FIX CERAMIC .10 MF 20780 % 10V CRL - UKIO-1va
0022z €24C18,022+C35,C30
53222 C13,C17,020,C21,C30
0u23 06002.0060 | ZA 0233096-0001 | RES 1.0000 OHM 5 W 5. A8 ~EBLOGS
03234 R8 R9
0024 CCCJ2.000 | EA 057¢946=0017 | RES FIX 10.0 OHM 5 & 425 W.CARBUN FILM | RUH  —- R=25
0024 R5,R18
025 00001.000 | ¢A 0232133-0001 | RES 2.0000 OHM .5 W b5, AB -cb2uG5
03251 R1
0526 50033.000 | ¢A 0972940-0041 | RES FIX 100 UHM 5 £ .25 w CARBON FILM | RUK - R-25
00264 R15,R64,R100
3527 J0003.040 | €A 0972946-0345 |RES FIX 150 OHM 5 % .25 W CARBON FILM | ROH - R-25
002 /2 R25,R48,R87
2029 00004.030 | EA 09729476053 |RES FIX 33G OHM 5% .5 W CARBON FILM ROH = R=50
00293 R35 THRU R33
0333 00004.230 | EA 0972946-0061 |RES FIX 680 OUHM 5 % .25 W CARBON FILM | ROk - k=25
00304 R40 ) R4LR51,R7
0031 00002.000 | €A 0972946-Ju63 | RES FIX 820 OHM 5% .25 w CARBGN FILM | KOH = k=25
00311 R11,R89
0032 0CC01.000 | EA 0418161-0u03 | DIODE REFERENCE,642V 53 TEMP CCMP QPL - INB27JAN

DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

CARD ASSY, MEM AUX & REF REG
APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE_‘ RELEASED DATE | PROJECT NO. PART NUMBER REV.
g LM 0943692~0001| AR )

T.I1. 13849

€0L67ELLTYO
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- TEXAS INST
‘@ 'NeoRPO oATE 09722717 LIST or MATERIAL PAGE 4 of LMos 43:%'31‘::1)01 ;:;j
N o OF | 9w | PART NUMBER DESCRIPTION © VENDOR PART NUMBER |
0321 CR8
0233 J0UJ4.200 | EA 0972946-3065 | RES FIX 1.0K OHM 5% .25 W CARBUN FILM | RGH = R=25
00331 R2,R104R214R39
2034 30032.000 | EA 0539370-0412 | RES FIX FILM 1o91K JHM 1% .25 wATT COR = NAbS
00244 R17,R70
0935 900014920 | zaA 0972946-0365 |RES FIX 1.5K GHM 5 £ +25 w CARBGN FILM | ROH = R=25
003514 R6
0335 00024900 | ¢A 0539370-0416 | RES FIX FILM 2,10k OHM 1% .25 WATT CGR = NASS
00364 K27,R71
0037 00U01.000 | A 0972946=0313 | RES FIX 2.2K OHM 5 & .25 W CARBUN FILM | ROH = k=2b
0037: R12
GDEL 000J3.000 | :A V972946=-0077 | RES FIX 3.3K OHM 5 % .25 W CARBCN FILM | ROF = k=25
a33% R19,R73,R82
0539 300324900 | Ea 0539370-0437 | RES FIX FILM 3.45K UHA 1% 425 wATT COK  =NAS50-1GCPPM/
003614 R30,Kk58
0040 0C003.000 | EA 0972946=0081 | RES FIX 4o7K OhM 5 % .25 w CARBUN FILM | RUH = k=25
0040 R55,R62, K81
0041 00GJ1.000 | EA 0539370-0463 | RES FIX FILM 6.49K OHM L% 425 WATT COR - NAbS
00414 R26 .
0042 CCG4.000 | EA 0972946-0072 | RES FIX 2.0K UHM 5 & +25 W CARBON FILM | KOH = k=25
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE -
CARC ASSY, MEM AUX & REF REG
APFD MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. LM 094 52! ‘;5?6600 R 'Af;( J
N\

T 13849
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pate 09/22/117 LIST or MATERIAL PAGE 2 of ﬁ_M 0943’:;?-':‘5.001 :;ij

(] oW SF | e PART NUMBER DESCRIPTION VENDOR PART NUMBER |

0421 ! R61,R103,R104,R28

0342 003264000 £A 0972946-0C89 | RES FIX 10K GHM 5% .25 w CARBON FILM | KOH - k=25

00434 R43,K549RB5,R80 R84, R85,

0345 90001.000 EA 9972573=3031 | TRANSISTORsTIP125 PNP SILICGN DARLINGTON Ti-  =TIP 125

0045% Q43

0046 03004.000 EA 0972946-3113 | RES FIX 100k GHM 5 4 .25 w LARBUN FILM RUH ~ K=25

00464 K4T,R52,K1014R102

QU4 00002.000 |  EA 0972946-Uli6 | RES FIX 130K CHM 5 % .25 w CARBON HILM | ROH = R=25

90471 R50,R69

0049 00002.000 | EA 0972946~0102 | RES FIX 36 K GHM 5 % .25 W CARBON FiILM | ROH = R=25

0048+ R74,R90

004¢ 00004+ 000 EA 0972546-0122 | RES FIX 24UK OHM 5 & .25 W CARBUN FILM | ROH - R=25

00491\ | R764RTT4R78,4R86

0050 00001.000 EA 0972946-0i28 | RES FIX 430K OHM 5 & .25 W CARBON FILM | RUH - R-25

0050+ R46

0051 00002.000 EA 0972946-0093 | RES FIX 15K OHM 5% .25 w CAKBON FIL¥ ROH = R=25

00511 R6T4R72

0052 0J3021.300 EA 0972946-0138 | RES FIX 1.1M OHM 5 % .25 W CARBON FILM | RUH = R-25

00524 R49 '

0055 00001.000 tEA 0972946-0139 | RES FIX 1.2M JHM 5 & .25 w CARBUN FILM ROH - k=25
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

CARD ASSY, MEM AUX & REF REG

XPPE MRS GRTE | APPD. PROIECT ENGINEER GATE | RELERSED GATE | FRGIECT G, LM 094353828001 ] Xk
- _/

€0L6-ELLTY6
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= TEXAS INSTRUMENTS
@ INCORPORATED e 09/22/77  LIST OF MATERIAL PAGE 6 of LM 0943692-0001 :ﬁ]
(@Eﬂ% - o RS PART NUMBER s DESCRIPTION VENDOR PART NUMBER |
0054 00001.000 | EA 0539370-0462 | RES FIX FILM 6.34K OHM 1% .25 WATT CUR - NAS5S
00541 R16
0055 03001.000 EA 0972947~0081 | RES FIX 4.7K UHM 5% .5 w CARBON FILM ROH - R=50
00551 R3
0050 02001.000 EA 0972946-0125 | RES FIX 330K OHM 5 % .25 w CARBON FILM | ROH - R=5
00564 R66
0057 03002.990 cA 0972946-0021 |RES FIX 39,0 OHM 5 % .25 W.CARBUN FILM | ROH - R=25
C057A R20,R33
0358 0LI022.000 EA 0972940-0375 |RES FIX 2.7K OHM 5 £ .25 W CARBON FILM | ROH - R=2>
005814 R53,R79
0059 00001.030 EA 0972946-0076 | RES FIX 3,0k OHM 5 % .25 w CARBGN FILM | ROM = k=25
00591 RS6
0060 00001.000 | EA 0972947-0024 | RES FIX 20 CHM 5 % .5 w CARBON FILM ROH = R=50
03604 R68
0062 00GU2. 000 EA 0972947-0013 |RES FIX 6.8 OHM 5 £ .5 w CARBON FILM | ROH = R=50
0062+ R14,R32
0066 00001.000 EA 0972942-0005 | RES FIX 0.47 GHMS 5% 5 WATT WIREWOUNL| RCL — T-5
03644 R42
0065 00001.000 EA 0972942-0003 | RES FIX 0.25 OHMS 5% 5 WATT WIREWOUND| IRC - AS-5
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSY, MEM AUX & REF REG
APPD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LM 0943652-0001 ARJ

T4 13849

€0L6°ELLTIY6
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 TEXAS INSTRUMENTS
} INCORPORATED

pate 097227177

LIST oF MATERIAL

PAGE 1 of

PART NUMBER

LM 9943092-u001

| Z“a]

N R S PART NUMBER DESCRIPTION VENDOR PART NUMBER
00652 R22
0067 0J01. 090 EA 0972947-0055 | RES FIX 390 OHM 5% .5 W CARBON FILM RUKH = R=50
a6 7> R34
0070 €C00i4000 EA 0539371-0455 | RES FIX FILM 5.36K UHM .3 .13 WATT COR = NC4
0070 RST
0UT1 00021.000 ca 05363700309 |RES FIX FILM 162  OJHM 1% .25 WATT CUR - NA5S
00714 R59
0072 00601,000 LA 0539370-0423 | RES FIX FILM 2.49K OHM 13 .25 WATT COR = NASS
cor2~ R60
0074 00001.000 EA 0972946-0053 | RES FIX 330 GHM 5 & .25 W CARBON FILM | RUK = k=23
0374 R21
0077 0€002.000 EA 0972946-058 | RES FIX 510 CHM 5 & .25 W CAKBON FILM | ROH - n-25
CoT7A R13,R63
0078 03001.000 EA 0972946-0051 | RES FIX 270 OHM 5 % .25 w CARBON FILM | ROH - R-25
00784 R83
0080 i €0001.000 EA 0972947-0041 | RES FIX 100 OHM 5% .5 W CARBON FILWM ROH = k=50
03804 ; R91
0081 j 00001,000 EA 0972946~0137 | RES FIX 1.0M CHM 5 £ .25 W CARBON FILM | RUH = R-25
03814 5 R65
no82 E 03024,000 EA 0539795-9G08 | RES VAR CERMET 2.0 K UHMS 10 % .75 wATT| BOU  =-3069P-1-202
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSY, MEM AUX & REF REG
:D -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE { PROJECT NO. LM 0943";"6‘52‘:{300 1 REV.

T 13849

t0L6-ELLTIVE
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N

TExAs INSTRUMENTS
RPORATED

nee owe 09/22/77  LIST OF MATERIAL PAGE 8 of (LM 0943692-0001 :vnj
TN S of | ows. PART NUMBER DESCRIPTION VENDOR PART NUMBER |
828 R29,R92,R38,RI9
0083 000V1.090 A 0972934-0006 | CIODE,INT51A 5.1 V 54§ SIL VOLT REG QPL = IN751A
0J83" CR16
0084 00001.300 cA 0972934-9010 | DIODE,IN7554 7.5 Vv 53 SIL VOLT ReG JPL -~ IN755A
00844 CR17
0085 C0001.900 EA 0972777-0002 | TRANSISTGR-N-P=N PCnhtR 2N5714 MOT ~ ZN3T1%
0085a Qlé4
0086 CC002,000 | caA 0222224-0305 | NETWCRK LM305H OPERATICNAL AMP ~LM305H
CIR6A AR1,AR3
0087 000V1.0)0 €A 0972948-0)01 | TRANSISTOR, NPN,GEN.PURP.SW TO-5 Tl - 2N2219%4A
0087 ‘ Q35
008K 00302,000 | cA 0972929-43173 | CAP FIX CERAMIC 47.J PF 10 ¥ 200 V QPL = M39ul4/li-i3f
cos8x C3sCo
0089 000U4.0u0 | EaA J972925-0391 | CAP FIX CERAMIC 470 PF 10 2 20u V QPL  -M39014/01-139)
00891 C4yC9,Cl0yC11
00091 00002.030 | EA 0972924-0018 | CAP FIX TANT SGLID 6.8 MFD 10 & 35 VULF «PL  =M59003/1-2304
0090 C15 Clé
0391 00005.0)0 | ca 0972924-C019 | CAP FIX TANT SOLIL 22 MFO 10 £ 35 VOLF WPL  =M39903/1-23ve
(AN AR €C12,027,0284C33,C037
0092 €0001.000 Eh 0972924~0007 | CAP FIX TANT SCLIU 120 MFD 10 2 10 VUL JPL ~M39003/1-<c2us3
ORAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSY, MEM AUX & REF REG
APPD.-MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. LM09“§A6H9N5M.!E5001 RAE‘;QJ

-

Ti 13849
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LIST or MATERIAL

PART NUMBER

REV

oate 09/22/11 PAGE 9 of LM 0943652-0001| AR

ﬁg{g} & ’1 S o | owe. PART NUMBER o DESCRIPTION VENDOR PART NUMBER

0092  00002.090 EA 02308$5-1G00 | CAP 100.0 MF 50V SPK  =390U=107-0250

00931 | ClsC5

9094 390314903 £A 0230917-G010 | CAP 200.0 MF 23V 15/-10 SPR -3CL-2070Ce5LhE

00942 Clae

3396 J30384903 E4 0235341-0000 | SOCKET XST TO-3 CASE EBY  =9866-15-1

0097 0C002.000 £A 0412713-0001 | DIODE, 1Nlol4

00974 CR&4,y (RS

010 030014900 €A 0945654~0002 | CHANNEL HEATSINK

0104 036914000 EA 0943663-J051 | PWB, MEM AUX & REF REG-CARD

olu7 0CC01.000 cA 0539373-U500 | RES FIX FILM 15.8K CrAM 1% .375 waTT COR  =NAEU=1U0PPM/L

0127* R&4

010&  C0C01.900 EA 0539370-0421 | RES FIX FILM 2.37K JHM 1% <25 wATT CUR - NASS5

21081 E K45

0100 00UJ1.000 A 0539370-0429 | RES FIX FILM 2.87K UHM 13 .25 WATT LUk = NASS

31594 E R 24

01ty ; 00001.000 EA 0539370-0464 | RES FIX FILM 6.65K UHM 1% .25 WATT CJR - NA55

0110 é R23

0111 f REF EA 0943095-5931 | DIAG, SCHEM, MEM AUX & KEF REG

0112 { 00002.000 EA 0539468-0002 | DIODE, IN40U2 lAMP 10UPIV RECTIFIER TI - ING0O2
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

CARD ASSY, MEM AUX & REF REG

APPD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEAGED DATE | PROJECT NO. PART NUMBER REV
L LM Y543692-0001 ARJ

Ti. 13849
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J@PTEXAS INSTRUMENTS
INC ORPORATED

pate 09/22/17

LIST or MATERIAL PAGELOQ of

PART NUMBER REV

[ihﬁo9«3o92-0001 AR

T o OF | owo | PART NUMBER DESCRIPTION VENDOR PART NUMBER
124 CR34,CR35

0114 00001.000 | €A 0972946-0103 | RES FIX 39 K OHM 5 & .25 W CARBUN FILM | ROH = R-25

011413 R93

0115 0J0J2.009 | EA 0972947-3062 | RES FIX 750 UHM 5% +5 w CARBCN FILM ROM = K=50

01154 RS6 R97

Olle 00C04.000 | EA 0972924-0017 | CAP FIX TANT SOLIU leU MFO i0 % 35 VULF SPR  =1500105x59354

01162 €89C25,C264C29

0113 00001.000 | EA 0507315-0010 | CAP  700.00 MF 50V 183 SPR  =39C7JU76056P4

J118a c24

0119 00001.000 | EA 09728172-0020 | NETWORK,L¥ 340~15K VOLTAGE REGULATGR - -

o119 AR4

0120 00001.000 | EA 09728172-0008 | NETWORK,LM 320K=~15 VOLTAGE REGULATUR - -

0123+ ARS

o121 0GGO1.000 |  EA 0972978=-0105 | RES FIX COMP 1.0 W 1.5 K UHMS 5 3 WPL  -KC326152458

2121: R4

oL2z V0LIB. 000 | EA J996521-0003 | INSULATOR GRAY .CO9 THERMALLY COND 055285-14U3=05FK=04

0123 03uu2.000 | cA 2972115-0001 | SOCKET TO-66 EBY = 9d66-17-02

0125 00020.000 | €A 04111010053 | LOCKWASHER #6 EXTERNAL TUOTH CRES PL - M535335-58

0126 00U07,000 |  EA 0411101-0057 | LOCKWASHEK # 4 EXTcRNAL TOOTH CKES GPL - M535335=57

0127 00V92.000 | EA 0416453-0021 | NUTyPLAIN,4~40 UNC=28 HEKCRESsSMALL PL - NAS6TI-L4
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

CARD ASSY, MEM AUX & REF REG

APPD -MFG DATE { APPD PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LM 9943692-0001| Ak

T.). 13849

€0L6-ELLTY6
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J\U TEXAS INSTRUMENTS LIST oF MATERIAL
- DATE V3/22/77 PAGELL of [ihﬂ09«369¢-0001 AR]
i ot OF | oW | PART NUMBER DESCRIPTION VENDOR PART NUMBER
90602.000 | ¢ 0418356=2371 | CAP; FIXED; 6.8 WF; I0%
01z3: €23,C32
0129 J0002.000 | EA 0972947-0065 [RES FIX 1.0K OHM 5% .5 W CAKSON FILM RUH - R-50
0124, RS4,R9S
0131 22020.230 |  EA 0235057-00G1 | SCREW 6-32X9/16 BH SST
0133 REF EA 0943711-9901 | TEST PRUC, CARD ASSY,MEM AUX & KEF REG
0134 00004.000 | EA 09729868-3016 | SCREW 4-40 X .438 PAN HEAD CKES
0138 00004.000 | EA 0085936-0004 | EYELET-ROLLED FLANGE us  -3e=i5
0139 GJ0U6.000 | €A 0085936-0012 | EYELET .089 BARREL Uu X 250 LG FLANGE | USH - #SE-38
0140 00001.000 | EA 0972603-0C01 | TRANSISTOR T1P640 DARLINGTON,PUWER NPN | TI - TIP640
0140 Q46
0141 00003.000 | =aA 0972988-0014 | SCREW 4-40 X +212 PAN HEAD CRES
0142 AR FT 0411400-C018 | WIRE+BARE TINNED,18AWG, COPPER BUS InP  -18-630
0143 00602.000 | Ea U531264-0001 | TRANSIPAD 8 LEAD
0144 CC000.500 | FT 05345524999 | WIRE #20 AWG SOLID WHITE TYPE ETFE - M22759/XX=20r
0145 00002.000 | A 0416453-0J24 | NUT,#10 HEX SMALL PATTERN
0146 C0002.000 | cA 0411104-0138 | WASHER #10 LOCKSPLIT QPL - MS$35338-136
0147 00001.000 | zaA 0972786-0G31 | TRANSISTOR, TIP645> PNP SILICGN DARL
01471 Q47
0148 00003.000 | €A 0972955-0001 | XSTK 2N2369ANPN,HIGH SPEED SW,T0O-18 MOT - 2N2369A
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSY, MEM AUX & REF REG
APPD-MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LM 0943692-0001| 4R

Tl 13849

€0L6-€LLTYG
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uoISIAIg sweysAS reubiq

i‘@ TEXAS INSTRUMENTS
INCORPORATED

LIST or MATERIAL

PART NUMBER REV
oAt 09/22/77 PAGEL2 of (LM0963692-0001 Afj
(o o S PART NUMBER DESCRIPTION VENDOR PART NUMBER |
01484 Q20 023 Q2%
0149 0UGI1.000 A 0972372-0001 | NETWURKsLM 320H=35 VOLTAGE REGULATUK - -
0149+ ARG
9151 06324000 EA 09729€5-0024 | CAP FIX CERAMIC +10J MF 19% 100V WL = CKO6BX104K
01514 €38,C31
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE .
CARD ASSY, MEM AUX & KEF REG
APPD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
LM 0943052-0001] 4K |

Ti 13849

€0L6-ELLTYO6



€9-9 1 @8ueyn

uorsinig swejsAs 1enbiq

g TR INRTRUMENTS LT of MATERIAL
\,\(_, DATE U9/722/177 PAGE 1 of LM 0543652~0002 AR]
O SR AN N L L T T DOt TAR Mt
Q024 00003.9300 £A Q4193¢8-0J0c | HEATSINKyTRANSISTUK wWAK - nNF=2017
0006 00001.000 £a 022224-274)1 | NETWGORK SNT72741P OPERATIGONAL AMP -SN72741P
000¢ - AR2
0004 00003, 000 cA 0972958-0001 TRANSISTURy PNPoGEN.PURPSW TO-5 TI - 2N2905A
00381 Q2,Q17,Q138
0010 03001.900 EA 0972959=0001 | TRANSISTUR $2N3055 NPN 7OV 145N T4-> Ti - 2N3U55
01354 Q3
001! ¢0003.000 EA 9800523-0001 TRANSISTOR AS5T2907 PNP SILICON Ti- -AS5T2907
00111 Ql,027+Q26
0012 00004.000 cA 0972057-0001 TRANSISTOR=~AST2222 NPN SILICON Tl- ~-AST2222
Jo134s Q4+9Q5,Q19,Q36
001 03001.000 cA 0972634=-0006 | DIGDEZINT51A 5¢1 V 5% SIL VGLT REG wPL - 1IN751A
00104 i CR1
0020 J0003.000 EA 0972932~-0001 | DIOCE,IN914B SWITLHING 75V PLlV T5MA 4NS| TI1 - IN9.14B
33234 ‘ CR2 CR12 CRZ21
ou2? 00CU2.000 cA 0534348=-0001 | CAP FIX CERAMIC .10 MF 20/80 £ 10v CRL - UKilv=1u4
00224 C17,C20
0024 | 06021.000 EA 0972946-0017 | RES FIX 100 OHM 5 £ .25 W.CARBON FILM RUH - R=25
0024A E RS5
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSY,MEM AUX & REF REG
:’D -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. LM 09" 52‘9’4%::56 00 2 IAE‘iR J

T4 13849

€0L6°ELLTY6
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TEXAS INSTRUMENTS
INCORPORATED

paTe 29/22/ 117

LIST or MATERIAL

PAGE 2 of

PART NUMBER REV
[lhﬂd943b92-000& Ak]

M

e o o | owe PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0325 00001.000 < 9233133-000T [RES 2.0000 QRN 5 W 5. AB =EB20G5
00251 R1
0026 00001.000 | &A 0972946-0041 | RES FIX 100 OHM 5 % .25 w CARBUN FILM | KOH - R-25
00264 R15
0029 J0004.000 | EA 0972947-0353 |RES FIX 333 (OHM 5% .5 W CARBON FILM KOH = R=b50
00294 R35,R36,R37,R338
0030 00004.000 | EA 0972946-061 | RES FIX 680 OHM 5 % .25 W CARBON FILM | RUH - k=25
00304 R404R41sR514R7
0032 00001.000 | EA 0418161-0003 | DIODE REFERENCE,6.2V 53 TEMP CCMP QPL - INB2TJAN
00324 CR8
0033 00002.000 | &A 0972946-0065 | RES FIX 1.0K OHM 5% .25 w CARBON FILM | ROH = k=25
00334 R24R 39
0034 00001.000 | EA 0535370-0412 | RES FIX FILM 1.91K OHM 1% .25 WATT COR = NASS
00342 R17
3335 JO031.000 | EA 0972946-3069 | KES FIX 145K QHM 5 % +25 w CARBON FILM | KUH - R-25
00352 R6
0u39 00002.000 | cA 0539370-0437 | RES FIX FILM 3.48K JHM 1% +25 wall COR  =NA55D=10uPPM/
00394 R30 RS58
0243 20042.930 | EA 0972946-0081 | RES FIX 4,7K OHM 5 & .25 W CARBGN FILM | ROH - k=25
ou4uA R62,R81
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TME
CARD ASSY,MEM AUX & REF REG
XPPE TS BRTE [ AFFo FROIECT ENGINEER oA | WA BATE | FRORCTRG. PART NWRER W
LM 0943652-0002 AR |

T1. 13849

€0L6-ELLTYO
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TEXAS INSTRUMENTS
INCORPORATED

LIST or MATERIAL

f@f ) _ ‘ e
\\( DATE V9/22/77 PAGE 3 of LM os43692-G002 A;]
(o S o | owe. PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0042 00002.000 09729%6-0072 | RES FIX 2.0K OHM 5 % .25 W CARBGN FILM RUR - K=<5
00425 R61,R28
0054 00091,000 A 0539370-0462 | RES FIX FILM 6.34K OHM 1% .25 WATT CUR - NA5S
00544 | R1l6
00655 00631.900 EA 0972947-3081 |RES FIX 4.7K OHM 5% .5 w CARBCN FILM ROK = R=50
00554 R3
037J 00091.030 EA 0533371-0455 | RES FIX F1LM 5,30K OHM 1% .13 WATT Cur - N«
00704 RS7
0071 90001.0J0 £A 0539370=-3309 | RES FIX FILM 162 UHM 13 .25 wATT COR - Na55h
00714 R59
007? OQQOI-OOO EA 0539370-0423 | RES FIX FILM 2,49K OHM 12 .25 wAlT COR - Nab55
00728 R60
0077 090J1.020 cA 0972946-0058 | RES FIX 510 OJHM 5 2 .25 w CAKBON FILM kOH - R=25
00774 R13
Cu78 J0091.090 EA 0972946-0051 | RES FIX 270 OHM 5 2 .25 w CARBUN FILM ROH - k=25
007¢&A R83
0382 09G01.020 EA 0539795-0UC8 | RES VAR CERMET 2.0 K CHMS 10 % .75 wATT| 80U -~3069P-1-202
00622 R29
0089 00001.000 LA 0972929-0391 | CAP FIX CERAMIC 470 PF 10 % 200 V QPL -M390l4/01-139]1
00892 Cé
ORAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CARD ASSY,MEM AUX & REF REG
APPD_-MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED Dﬁ PROJECT NO. PART NUMBER REV
L LAA0943692-0002 AR

T.L 13849

€0L6-ELLTIYV6
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TEXAS INSTRUMENTS
O R ORATED

PART NUMBER

(T PRINT
ITEM
NUMBER

[$})
00932
0C9I4
00944
0095
0100
0104
0111
0122
0125
0)26
0128
01281
121
0133

Ul 34

rmeenr owe 09722777  LIST OF MATERIAL PAGE 4 of (LM 05436920002 :VRJ
o O | owe | PART NUMBER DESCRIPTION VENDOR PART NUMBER |
T 60901.036 ‘ UZ33855-1CJIG [ CAP 130.0  MF 30v SPR =390~107-GU50
c1
0€021,000 | EA 0230917-0010 | CAP  200.0 MF 25V 15/-10 SPK =300-207GL25UH
Cls
00001.000 | EA 0235341-0000 | SOCKET  XST TO-3 CASE EBY  -9866-15-1
00001,000 | cA 9943054-0302 | CHANNEL yHEATSINK
0C001.000 | cA 0943693-0001 | PwWB, MEM AUX & REF REG=CAKD
REF A 0943722-9501 | DIAG SCHEM,MEM AUX & REF REG
0CCU1.000 | Ca 0990521-0005 | INSULATOR GRAY <009 THERMALLY CONG 055285 1403-0SFR=04
06C02.000 | :A 0411101-0058 | LOCKWASHER #6 EXTERNAL TCOTH CRES QPL - M$35335-58
00004.000 | EA 0411101-0057 | LOCKWASHER # 4 EXTERNAL TOOTH CRES WPL = M$35335-57
CC001.000 | €A 0418336-2371 | CAP, FIXED, 6.8 MF, 10%
c23
0CC02.C00 | EA 0235057-0C01 | SCREw 6-32X$/16 BH SST
REF ¢ A 0943711-9901 | TEST PROC, CAKD ASSY,MEM AUX & REF REG
700044990 | EA 0972988-0016 | SCREW 4—4u X 438 PaN HEAD CRES

DRAFTSMAN

DATE

CKD. DRAFTSMAN

DATE | DESIGN ENGINEER DATE | TITLE

CARD ASSY,MEM AUX & REF REG

APPD -MFG.

.

DATE

APPD. PROJECT ENGINEER

DATE | RELEASED

DATE | PROJECT NO.

PART NUMBER

LM 0543692-0002

REV

A“J

Ti. 13849

€0L6-€LLTY6



9427739703

8 7 6 l S ¢ 4 3 2 L 1
MOTES ! OO T IO NOTES : T - aev‘:uous r
E|R2Y, K92 £ FOL £2F 7C FF ZFrcEL U AXIIUN ZEPORER T EVEH T SCRIFY ‘ DATE m
T on T e CEMPONEN T SIDE OF BOARD /5 15O (N3942(47C) KD B (NN ITEM 7)) ll’&yﬁ
R R LN e E. MAXIMUNT LERL LENIAT N Flon Alse WAS 533373-0615L/4% 79

(CIITEM 77 WAS 234537

/rjv,,, TS TS L T AT SO AERT A Ay EE CCAUNI O SILE EF BOARD 72 o8
CrELEXT TooTH VRELL LY AT ENE Y SEELCALS To s fh T 5 T PEEYEAT SOLDER RO WICK IAIE 000, L/
W o 9 st o B Lol CH A S Tep L MEL T LON CONMIECTOR fIMEERS  uhER B | ST2EE 8100 B (1) REVISED ?/ Lﬂ'?’“\
SOCOERING MmAE ALl CONESToE PEE EXTENISWE EAG CAHANGE lo/,y
o b7 .//,,,\/)oz' N @ USE I TEN IEL £ i CANYETTING L E PN FIIEERS o) ga,// _/,pf' OF CARL Q)REVISED L/AM SECTION S AND D
’ézwgeyw To e e ' - Fr s REF DESIGANATIONS
SvRmRTE mnr ww CH794299(C) % 7= o (IREVISED
2,005 S RS Bk e SR o CLim dFD TR EXTENIIE LHGWEER- | )/,
, L
B BMb < FCE M IS CORIMEET AL . OF WAGHER . s T THhat 525 TOR CU94294 00X Fa =< T ADDED SECTIAT] ~ 7
proe 7o & wowps rrEm. £53 E WA B BN PSS O EDINI 0 ;'AFD = rr/g /357{9122;"00517/%”715/5‘ fa‘?r% /’1/9/31
wsucAToR (S I, THERMAL COMPOUMP NOT NECESSARY TO MOUNT oo f
_ " ARGT = RISTRLE AL AT LAIERE 4 (4)ADDED ITEM 151 (S)DELETED ITEMS
S“rf/;‘é’ A-4 , TO- 6l N THIS APPLICATION T gt L 134 73A3(M UPDATE% REVY LEVEL BLOXK ~
\ 2 ZU 397439 (B)#. Jdare (M: (] ITEM 90
SEALE: NOME (62" k12 22 £ |17 WAS 3(2)ADDED C32 T0 [TEM %04 ¢ Why W
— (39 ¢ 2506 D (1) UPDATED REY LEYEL BLOCK
: F|CN397936 (C) A8 « lor LIREVISED| 3/ W
PER EXTENSIVE ENG CHANGE 2.
£ T Gra i Ao aomen| |
— w T e T T T T T f-—; T e e e > , -
o . / . Wi 7, #7706 G570 Tren dia i 1em 67 mas ary| s Q—W
- < 1, 36y % FLAT CWHEEE-ETEH PAD 1S ABSEMT) 3(4) UPLUATED REY LEVEL BLOCK
/ -t ‘ W2 971100C) K. Focisrni M- 11/ TEM 167
; (26) 4. % # £XT a7 Wis 3 DELLTED TENS 26 { 984 ¢ Shehs
. H | CRzu 14 19A(3)/7EM 19 Q7Y WAS 9, &

I R i

£ ITEM 187 6] BOATED REV (EVEL Bk

N 2 wg-s& Wb, W T54351 ()R Al LM: (1] OW) - 0001
2 we-3z ke [T | ik { ad) 5/% c

DDEVICE —~,
AN

el REF @
7 PLACES @

4253\
(2)

70 1SA 2)iTEM 112 WAS QTY &, 231695~
z w6 EXT TOOTH wa/ DELETED CR39 & CRéI 1M1 1i2ZA
21 JPOATED REV LEVEL BLK

(REV CONT $42)

(o9

,err
@ L PLACFE

seerion £ -8

26 wEEXT TOCTH e Tion / %
SEC L -

@ ;/c -3 //‘ péL 27) w RS0 T MOUNTIWGE LETAIL OF /TEM 7 445
; R3O AS SHIWN
43t CR 33 OTATED F2 “caw
“ 7 7 7”/ ¢ SCHCE [ AOE

9\ err) 4 AAREES 8 L ncEZ 2/OX B2 SML AT )
< V6 AR ZRT AED 22 D7
’ PEF@—-— /8 gazz,&za,433 TR, e 2 rE &) =oxsz smT cock
¢7Z:<;€'§ : / &8 COTATED P Cw
L 29,0358, il SCACES ACn £ seeron O-L
-, &RAGIS - @/‘ SeME . Vo E
e 03724 (45) 943 REF )
) Isﬁ : \@* 40 % BH
126} ¥4 EXT 70C7;
. / @ :: wur bt
20/~ 7ogo %gﬁ PART NUMBER DESCRIPTION F‘
:;9 f} / E — 9434,92-0001 CARD ASSY, MEM AUX/ REF REG “
@2 sinces veer) eomces (7 r , #4-40 NUT /f 94349 2-000 2 CARD ASSY, MCM AUX € REF REC |
(2) 22,28 a8, a0 ‘ %vﬂé%,?fz (57) 2 Laces s &7 roor *"”
L 7, RI8,&2¢¥, $, pa
; ¢ e . 145 #1)wa-d0x F & 1 2 fracss INSULATOR %
ok Be, CR33 COMPONENT SIDE ~ 1o
br-
Povesans:

~000/ ASSEMBLY SHOWN ' REV STATUS | H
'__‘O_FE':‘ETAS Q:VLE;I‘ } %ﬁi PART OR IDENTIFYING NUMBER l NOMENCLATURE OR DESCRIFTION P '
PARTS LIST
L CESSEC UNLESS OTHERWISE SPECIFIED UNLESS OTHERWISE SPECIFIED - DATE o

COLLER R 2P mETHID % Regove AL BumRs AND SaRe | ettt ///{\/ 13774 TEXA’...L'.‘-Q-&E“"
ok iy " -, « TOLERANCES quipment Grous d
il LR ¢ N ENRe G YRCHINED 4 CACE DECIMALS +.010

FELV LEYEL CONTIVUEDOU SH & & mman o EL E DaeENseNaL LTS apet L 2 PUACE DECIMALS + 02 3 :
2 ,) A » N LSS . 7 e 3 .

- e ::.:4 ‘.; 7 =< ‘ L i e 1,: s | IDENTIFVING NUMBERS stowN 8 ‘I MA T ER AL _.::/ I T S | MEMORY ALY AN ~
e [ x[*T *‘*Bﬁ ALALALALA[ATALA ARl 8]0 210 @ & D00 DT LB e ™ AcCoROANCE + -+ SN/ Y/
A LA (0 o s ] . .
973693-000 \Clc (£ el elelelelelEl Ml 10Ty T gyl d]d]mm Mﬁ/ NN NN a,sm."c’“”f;";“num I ZELv2 2 e - s o
7AE - DMy 94395k | x1ALAlAale]cTlcicioj el STEE ElFIFlFlo |6 513 T NANENAN VAR it e B Rl RZETIF RSy B sl O T v#3672
_ 712 bl L ~ vk ‘{ mo1 7sx 001 p 7
sy erze?s elalslclolelFls [ ¥ [L MIN[PIRISI T [u[VIwlY |2 i lsinc an|ae| acipel 238t o9t $E 8] aericamon 7 RS Wi oy
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942773-9703

[ 5

REV LEVEL |

TEST PROCEDURE 9%37//-350/

SCHEMATIC DIRGEAM 243732

"~

|
T

m

™

REVISIONS

REVISIONS

ZONE

DESCRIPTION

DATE

APPROVED

DESCRPTION

AM|

AN

AP

| ZIUFOATED REV Level BLock

CN 420095 (C) Jladns L) I17ZM
SEFINVAT G907/ nn e
(Z)ACDED UOTE (I (3) UPDATED
[REVIZIOH LEVEL Block
CrAZooaZ 1) Badny L) ITENM
E SN WAT 52749290047

CNARTOSTD P W et
(S T M © FIN WAS £52449-0001
70 CATED REV LEVEL BLOCK

AR

(NA425 120 (CID Walthe?d

th-#H2 ENAZ43R] ALANST PIN
M3A6T7 WAS APFLILS T - FWP
GIZLL REV K AND LATIR,, SHOULD|
APPLY 10 RLV K THRU REV R

2JUPDATEN REV LEVEL LOCK

S

L R WISED
VUL M EER DXTENSIVE
L PANCES

ODATR
Blipe

0 L e () UPDATED

nirfis

DU e D 5 K FA Tt -l
SIS 8 SER T WA SIS 55 DI
(I SPORTED REV LEHEL BLILK

ilejie

Sikiki |

o]

(N40I45I(CIK.Grda UICHANGED LM AS
FOLLOWS : -1 QTY ITEM 23 WAS 3.0;
ITEM (3A READ R).R8B.K9: -Z DILETED
ITEM ¢3 % Z3AR: -1 & -2 ADDED
I7TFM 25 % 25 A (2)IPDATED
REVISION LEVEL BLOCK

j//d /76

PRINTED WIRING BOAED 543&35-0001

o 0

(o

SCHEMATIC DIRGRAM S9436395-5950/

o{Ww|Oim

o

Tvlrhio (e

ASSEMBLY S4369T

Pl=(Aiom

AK

AL

(00

zloloigm

AR

(N4O7446 ()R (dda (1JUPDATED REVISION
LEVEL PLOCK (C)CHANBED LM AS
FOLLOWS : F/N OF ITEM 64 WRS
9722374 -€1 F/N OF ITEM 65 WAS
9729342-39

(NQNOT7I17 (B)R Qreds (LREVSED PER
EXTENSIVE ENGR CHANGE(2)UPDATED
KEVISION LEVEL BLOCK

CN 407488 C)R. (yeda (N CHANGED LM
AS FOLLOWS . -1 P/N OF ITEM 387
WAS 4169 38 - 0001

N ROJE)7 ' D2 (1) REVISELD /)
- Lo R EXTEAISIVE EMER
HICES

N FIB LG 2 1D il (1) £ f T,
LTV S rEM /2, /P8 wAS O,
/2 TEM 98/ WAS Q2SS 7
LOECETEL &20. RT3 Feom
STEn!  SBA

v

CN407853 (B) M. Brurts (1 )REV 1 SED
REV LEVEL BLACK 2) =) F/N ITEM
A5 WAS 533187-0001

(N4I2O 36 1C) . Brnsgs~7 (1) -0001 ITEM
TMS 232933-0100 R1ADOED /7EH
78 10 -G 13 UPODATED REY
LEYEL BlOCK

RN

<

Sl 3 T £ D) R TR by J Y - QOIS
LM ITES EE Ml 236522~ D90/
(OIRDOEL 76 T PROC f LPDATED REV
LEHEL BLo KL

to-11-7%

t

CEN G129 L)y 1) /TEAM 19
WAS 231768 -1 (0 LIFPATED £EV
LEVEL Sk

X

p-177 | A

AA

CN FE26L01E )8y D/ TEM B3
WS 972934 -] (1 ASSY) Q) ITEN
BIWAS 772 934 ~20/3 (-1 455Y)

& LAY REY LEVEL Block

11-47.7 ///”

AB

CENGFI7/50 (E)Bps 1) L/LATED
LV LEVEL Block

AP

U FO99 L3 (EIHpPREVISED
FPER FXTENSIVE FAGR A6

’/3/77 W

o

CH P/IZOTE &) Bpo P SIHRTELD
AEV LEVEL BLAK

)5/77 "’@“

lo

AE

N 397950 &) Ea (70 REVISED
IV FER FXTENSIVE FAGR
CEHEG (2)L/PRTED FEV LEYEL
V=174 4

//$/77 %

e

N G22820 (D)Fies (1) UPDATED
REY LEVEL BLOcK

Virted /“7"*

CNAz1994 (B 1Tl ) ITEM
43 ATY WAS 8 (Z)DELETED RIOI§
K102 FROM ITEM 43A (3)/TEM
4L ATY WAS 2 (4)ADDED Rlol ¢
BIODZ TO 17EM QLA (5)UPORTED
REV LEV BLK

=
R

"

27 M

1]

L OICQ2EI(BIADE s (1) MILIM QTY
OF [TEM ZO WAS 1 61 Z)AIDETD (848
7O 2C M3 ITEM112A WAS L34 ¢C35
ADDE L > TO PICTORIAL(5)
JFDHTLL E0 ¥ LEVEL BIOCK

3-12-77 :47'4

(NAZ4 33U H.N3cl e (1) UPDATED
KEV LEVEL BLOCK

31877 Rk

CN424=43(ET D. Waddhatd (1) TEM 144

F/IN_WAS 417 -
BLOCKQ 830-7@)UPDATED REV LEVEL

#1577 |4 S5

CN42026! (C) D. Walthost

#4577

(LM -{,ITEM 5 P/N WAS 532449-7 2)LM-1£-2, ITEM 122

F/N WAS 532849 -4 . DELETED TEM 1 (3) DELETED NOTE 4§
4)UPDATED REV LEVEL BLOCK

SIZE | CODE 1DENT NO | DRA!

D} 96214

T Se3692 ]

scaLE /// {REY AR

oy 2

-

(i
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942773-9703

e | 7 s | S y 4 3 2 1
NOTES ~ 7 f . wEA W E _FE A AL REVISIONS
P A N A N Sy ZONE[LTR DESCRIPTION DATE
e 435 oy s CNIOT4E2 (C) R Do Faere (IREVISEY
£ ° e S oA H Ay e s m e - A |PER EXTENSIVE FNGINEERING /ﬁ% o
(72, ) +257> “ AR D) X I » A RTLL T, CHANGE )
g (4E g * s , ) 394296 (C) R. Ba L () ADDED y V7
w2z e F) A ATE s gy 8| Ca2 SHE C7. (2)IN WIGHEST 29/ ML
“ A Rl LA 7 REF DES'CHART C32 WAS C/
e T A v T
- ‘ U555, 0 X 7o e HZLADDED|, 4ol
D 5ok e I ] o N E53, 5w 77 Ty Da T e DES kT ’/‘///( A, D.
EXVEOSE) . ¥ org @{ P C35 s 3¢
A ] = Sor AT | | D[ JM35IEF5L () K A7 R /M"‘\
+ C/ Ean% (. 5mé) " E | CN402211 (O) lac 12275
o3 DL L . NIIZ2 2
(ﬁ, 5/12)————1- LY Q¢ a5 } i ﬁk/ \:;yy _____ 4 | NS 750 . .,_._.J,:’.L/_‘.Z}a_l
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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:

e Sections - References to Sections of the manual appear as “Section x” with the symbol
X representing any numeric quantity.

e 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.

e 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
e 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

e Other entries in the Index - References to other entries in the index are preceded by
the word ““‘See” followed by the referenced entry.

Index-1 Digital Systems Division
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ACON-Signal . . . .. ... ..... 42.1.3 Input Power Characteristics . . . . . . . . . T1-2
ACDetect . . . . . . .. . ... ... 4213 Internal Battery Check . . . . . . . . . 5221
All Reg Up- Signal . . . . . .. 42.1.6,1.2.26 Introduction, Maintenance . . . . . . . . . 5.1
All Regulator Up Sensor Levels . . . . . . . T4-2
All Regulators Up Detect . . . . 4226 Logic Control Signals . . . . . . . . . .. 43
Auxiliary Regulators . . . . . . . . 4.2.2, 4224
Auxiliary, and Reference Regulator Main Regulator:
Memory . . . . . . . . . .. . ... 422 Control, #5V . . . . . . . . . . . .. 421
Overvoltage Protect, +5V . . . 4.2.1.1
BAT+ Signal . . . . . . . ... .. .. 4223 5V .o 4.2.1.1, 42.1
Battery . . . . . . . . .. .. ... .. 14 Maintenance:
Charger . . . . . . . . . ... ... 4225 Introduction . . . . . . . . ... L. 5.1
Charger Check . . . . . . . . .. .. 5223 Preventive . . . . . . . . . ... ... 5.2
Charger Circuitry . . . . . . . . . .. 422 Test Equipment for Power Supply . . . .T5-1
Charging . . . . . . . .. ... ... 4.1.5 Master Reset . . . . . . . . . . .. .. 4.2.1.7
Charging System . . . . . . . . . . .. F4-7 Signal, MRESET- . . . . . . . . 42.1.7,4.1.2
Check . . . . . . . .. ... ... 522 Memory, Auxiliary, and Reference
Check, External . . . . . . .. . .. 5222 Regulator . . . . . . . . . ... .. 422
Check, Internal . . . . . . . . . . .. 5.2.2.1 Memory Power Loss Latch .. . .. 4227
Test Chart . . . . . . . . .. .. ... F5-1 Memory Power Loss Signal, MPLOSS- ... 412
Text Switch . . . . . . . .. .. ... 1.4 Memory Regulators, +5V Standby and
Block Diagram, Power Supply . . . . . . . F4-8 +12V L 42.2.1
Model 960B and 980B Computer
Characteristics: Power Supply . . . . . . . ... . .. F1-1
Input Power . . . . . .. .. ... .. T1-2 MPLOSS- Memory Power Loss Slgnal 412
Output Power . . . . . . . . .. ... T1-3 MRESET Drive Signal . . . . ... 4218
Physical and Environmental . . . . . . . T1-1 MRESET- Master Reset . . . . . . 412,42.1.7
Chart, Battery Test . . . . . . . . . ... F5-1
Circuit Diagram, Switching Regulator . . . .F4-2 On-Delay Signal . . . . . . . . .. 412,42.14
Circuit for Switching Regulator, On-Delay Circuit . . . . . . . .. . .. 42.1
Current Limiting . . . . . . . . . . .. F4-6 Operation General . . . . . . . .. . ... 3.1
Clean Air Filter . . . . . . . . .. . .. 5.2.1 Operation General Theory . . . . . . . . . 4.1
Clock,60-kHz . . . ... .. ... .. 421.2 Output Power Characteristics . . . . . . . .T1-3
Commutating Diode Waveform-No Load . . F4-10 Output, Rectifier, Filter . . . . . . . . . 424
Computer Power Supply, Model 960B Overcurrent Protection . . . . . . . . . . 414
and980B . . . . . . .. ... F1-1 Overload Detect . . . . . . . ... . . 4.2.1.6
Controls, Power Supply . . . . . . .. 3.2, T3-1 OVERLOAD- Signal . . . . . . . .. .. 42.1.6
Rear Panel . . . . . . . . . ... ... F3-1 Overvoltage Protect, +5V Main
Crowbar Circuits . . . . . . . . . . .. 413 Regulator . . . . . . . . . ... .. 42.1.1
Crowbar Ref Point, +5V Reference and +5V Overvoltage Protection . . . .4.1.3,4.2.1,422.8
STBY/ +12V MEM . . . . .. 4223 Power Distribution Functional
Current Limiting . . . . . . . . . . .. 414 Diagram . . . . . . . .. ... ... F44
Circuit for Switching Regulator . . . . . . F4-6 Tolerances . . . . . . . . . ... ... T1-4
Circuitry for Series Regulators . . . . . . F4-5 Overvoltage Sensor Trigger Levels . . . . . . T4-1
Description of Power Supply . . . . . . .. 1.2 Physical and Environmental
Detailed Theory Power Supply . . . . . . . 4.2 Characteristics . . . . . . . ... . .. T1-1
Detect Circuit . . . . . . . . . .. .. 421 POFF (Power Off) Signal . . . . . 412,42.18
Diagram: Power Characteristics:
Overvoltage Protection and Power Input . . . . .. .00 T1-2
Distribution Functional . . . . . . . . F44 Output . . . . . . .. ... .. .. .T13
Power Supply Block . . . . . . . . ... F4-8 Power Distribution Functional Diagram,
Switching Regulator Circuit . . . . . . . F4-2 Overvoltage Protection . . . . . . . . . . F4-4
Drawings . . . . . . . . . . . ... ... 6.1 Power Loss Indicator . . . . . . . . . .. 1.4
Power Off . . . . . ... ... 42.18,52.12
Environmental Characteristics, Physical . . . .T1-1 PowerOn . . . . . . ... ... ... 5.2.1.1
External Battery Check . . . . . . . . 5222 Power Supply:
Block Diagram . . . . . . . .. . ... F4-8
Failure Location . . . . . . . . . . ... T5-3 Controls . . . . . ... ... ... 3.2, T3-1
Failure Types . . . . . . . . . ... ... T5-2 Description . . . . . . . . . . . . .. 1.2
Functional Diagram, Overvoltage Protection Detailed Theory . . . . . . . .. . .. 42
and Power Distribution . . . . . . . . . F4-4 Maintenance, Test Equipment . . . . . . T5-1
Model 960B and 980B Computer . . . . . F1-1
General Theory of Operation . . . . . . . . 4.1 Position within Chassis . . . . . . . . . F2-1
Index-2 Digital Systems Division
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Power Supply: (Continued) Waveform:

Real Panel Controls . . . . . . . . . .. F3-1 Lo F5-2
Removal . . . . . . . ... ... ... 22 2 e e F5-3
Specifications . . . . . . . . .. ... 13 3 e F5-4

Preventive Maintenance . . . . . . . . . . 52 4 L F5-5

Protection and Power Distribution Functional S oL e F5-6
Diagram, Overvoltage . . . . . . . . .. F44 6 . . FS-7

Protection: T oo e F5-8
Overcurrent . . . . . . . . . .. .. 414 8 s F5-9
Overvoltage . . . . . . . . .. . .. 413 9 F5-10
Tolerances, Overvoltage . . . . . . . . . T14 ) . F5-11

Waveform-No Load, Commutating Diode . . F4-10

Rectifier, Filter, and Qutput . . . . . . . 424 Waveforms:

REF ENBL- (Reference Enable) Signal . . 4.2.1.5 Signal . . .. ... ... 55

Reference Regulator, Memory, Waveforms, Switching Regulator . F4-3, F4-9
Auxiliary . . . ... ... ... .. 422

Regulation . . . . . . . ... .. ... 4.1.1 +5V:

Regulator: Main .. .. ... .. ....... 4.1.1
Circuit Diagram, Switching . . . . . . . . F4.2 Main Regulator . . . . . . . . . 42.1,42.1.1
Phase Signal Generation . . . . . . . 4.2.1.2 Main Regulator and Control . . . . . . 421
Waveforms, Switching . . . . . . . . .. F4-3 Main Regulator and Overvoltage

Regulators Up Detect, Al . . . . . .. 4226 Protect . . . . . . .. .. ... 42.1.1

Removal, Power Supply . . . . . . . . .. 22 Main Signal . . . . . . . .. . ... 4.1.2

Reset Signal, MRESET- Master ... 4217 Min Signal . . . . . . .. .. .. 42.1.6

Reset Switch . . . . . . . . . ... .. 4227 RampUp . ... ... ... 4212,42.1.5

Reset, Master . . . . . . . . ... 412,42.1.7 Ref Signal . . . . . . 42.1.5,42.23,42.24

Reference and +5V STBY/ +12V MEM

Scope-of-Manual . . . .. ... ... .. 11 Crowbar Ref Point ... 4223

Sequencing and Control . . . . . . . . . 412 Sense Signal . . . . . . . .. .. .. 42.1.6

Series Regulators, Current Limiting Standby and +12V Memory Regulators .4.2.2.1
Circuitry . . . . . . . . . . ... ... F4-5 STBY Signal . . . . . . . 412,422,422.8

Signal Waveforms . . . . . . . . .. ... 5.5 STBY/ +12V MEM Crowbar Ref Pomt

Specifications, Power Supply . . . . . . . . 1.3 +5V Reference . . . . . . . . . . . 4223

Switching Regulator: SVCrowbar . . . . ... ... .. .. 4228
Circuit Diagram . . . . . . . .. .. .. F4-2 -5V Regulator . . . . . . . ... 42.2,42.22
Current Limiting Circuit . . . . . . . . . F4.-6 60kHzClock . . . . . . .. ... ... 421.2
Waveforms . . . . .. .. . ... F4-3, F49 960B and 980B Computer Power Supply,

Model . . . . . . . ... ... .... Fl1-1

Test Equipment for Power Supply 980B Computer Power Supply, Model
Maintenance . . . . . . . . . . .. 5.3, TS-1 9%0B . . ... .. .. ... ..., F1-1

Theory of Operation . . . . . . .. . .. 4.1 +12V MEM:

Triangular Synchronizing Waveform Crowbar Ref Point, +5V Reference and
Generation . . . . . . . . . . . .. 4.2.1.2 +5VSTBY/ . . . .. . . ... .. 4223

Trouble Analysis . . . . . . . .. .. .. 54 Regulators . . . . . . . .. .. 4.2.2,422.8

Turn-Off Sequence . . . . . . . . .. 4.2.1.10 Regulators, +5V Standby . . . . . . 4.22.1

Turn-On Sequence . . . . . . . .. .. 4219 +21.5V AUX:

Turn-On Sequence Timing . . . . . . . . F4-12 Regulator . . . . . . . . . .. . .. 4224

Signal . . ... ... 000 4223
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