
POWER SUPPLY 
Part Number 5061-1356 

FOR HP 1000 "B" MODEL 
COMPUTERS AND EXTENDERS 

(2108B, 2109B, 2111 F, 2112B, 2113B, 
2117F, 12979B, AND 12990B) 

THEORY OF OPERATION 

(Computer Serial Prefix Prior to 2108) 

NOTE 

This document is part of the HP 1000 M, E, and 
F-Series Computers Engineering and Reference 
Documentation and is not available separately. 

IXB - i 



Table of Contents 

1-0. INTRODUCTION 

2-0. REFERENCE INFORMATION 
2-1. Binary Signal Levels 
2-2. Schematic Reading 
2-3. Signal Names 
2-4. Cross References 

3-0. THEORY OF OPERATION 
3-1. Introduction 
3-2. Primary Input Power Circuits (sheets 1,8) 
3-3. Preregulator A3Al and Inverter A3A2 {sheets 
3-4. Inverter Stage 
3-5. Control Board A3A5 (sheet 5) 
3-6. Inverter Board A3A2 (sheet 3) 
3-7. 
3-8. 
3-9. 
3-10. 
3-11. 
3-12. 

Preregulator Drive Circuitry 
Jumper Board A3A4 (sheet 4) 
Power Fail Recovery System (PFRS) 
Battery Charger Board A3A3 (sheet 6) 
Battery Backup Board A3A4 (sheet 7) 
Battery/Status Assembly (sheet 9) 

4-0. PROTECTION CIRCUITS 
4-1. CPU and I/O Overcurrent Circuits 
4-2. Memory Overcurrent Circuits 
4-3. Overvoltage Protection Circuits 
4-4. Overtemperature Protection Circuits 

5-0. POWER FAILURE/AUTO RESTART CIRCUITS 
5-1. Power Up Sequence 
5-2. Power Down Sequence 
5-3. Interconnection of the Power Supplies 

APPENDIX A. POWER SUPPLY TROUBLESHOOTING 

(HP 1000 U/E/F ERD) 

IXB - ii 

Page 

IXB-l 

IXB-3 
IXB-4 
IXB-4 
IXB-4 
IXB-4 

IXB-5 
IXB-5 
IXB-S 

2,3) IXB-8 
IXB-13 
IXB-14 
IXB-15 
IXB-16 
IXB-19 
IXB-19 
IXB-20 
IXB-20 
IXB-21 

IXB-23 
IXB-23 
IXB-24 
IXB-25 
IXB-25 

IXB-27 
IXB-27 
IXB-28 
IXB-29 

IXB-31 



+---------------------------------------------------------+------------------+ 
I I I 
I INTRODUCTION I SECTION I I 
I I I 
+---------------------------------------------------------+------------------+ 

This document is the Theory of Operation for the 5061-1356 Power Supply and 
describes the operation of the various circuits and their interconnection in 
the power supply. The description is conducted on a functional level using 
block level diagrams and references to the schematic diagrams. Understanding 
the theory of operation is essential for performing detailed troubleshooting 
and repair of the power supply. Power supply schematics and parts location 
diagrams are included at the rear of this section. 
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+---------------------------------------------------------+------------------+ 
I I I 
I REFERENCE INFORMATION I SECTION II I 
I I I 
+---------------------------------------------------------+------------------+ 

The S061-13S6 Power Supply is covered on nine sheets of schematics and nine 
sheets of assembly drawings. The drawings and schematics are listed in table 
2-1. The electronic design is illustrated in the schematics and the assembly 
drawings show the component locations. Parts lists are provided at the rear 
of this section with the assembly drawings and schematic diagrams. 

Table 2-1. Assembly and Schematic Numbers. 
+-------+--------+----------------+---------------------------------+ 
I Sheet I Ref. I Drawing I Title I 
I No. I Desig. I No. I I 
+-------+--------+----------------+---------------------------------+ 
I I A3 B-S061-13S0-1 I Rear Panel Assembly Drawing I 
I I D-S061-13S6-1 I Power Supply Assembly Drawing I 
I 1 I 02109-90024 I Line (Mains) Power Distribution I 
I I I Schematic Diagram I 
I I A3A1 C-S061-1374-1 I Pre-regulator Board Assy Dwg I 
I 2 I C-S061-1347-S1 I Pre-regulator Board Schematic I 
I I A3A2 D-S061-1344-1 I Inverter Board Assembly Drawing I 

3 I C-S061-1344-S1 I Inverter Board Schematic I 
I A3A4 C-S061-13S1-1 I Jumper Board Assembly Drawing I 

4 I B-S061-13S1-S1 I Jumper Board Schematic I 
I A3AS D-S061-134S-2 I Control Board Assembly Drawing I 

S I C-S061-134S-S1 I Control Board Schematic I 
I*A3A3 C-S061-1348-1 I Battery Charger Board Assy Dwg I 

6 I C-S061-1348-S1 I Battery Charger Board Schematic I 
I*A3A4 C-S061-1349-1' .Battery Backup Board Assy Dwg , 

7' C-S061-1349-S1 , Battery Backup Board Schematic , 
, A3A6 F-S061-1371-1' Mother Board Assembly Drawing , 
, C-S061-1371-S I Mother Board Heatsink Assy Dwg , 

8 I C-S061-1371-S1 , Mother Board Assembly Schematic I 
, 02109-90024' Battery/Status Assembly Wiring , 
, I Diagram I 

9' B-12944-90004 , I 
I -Sl I Battery/Status Assy Schematic , 
'A3A6A1 C-S061-3403-1 ,Output Regulator Board Assy Dwg I 

10 I B-S061-3403-S1 , Output Regulator Board Schematic' 
+-------+--------+----------------+---------------------------------+ 
, * p/o optional PFRS (Power Fail Recovery System) , 
+-------------------------------------------------------------------+ 
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"B" Power Supply 

2-1. Binary Signal Levels 

Most of the logic used 
Schottky TTL devices. 
Low logic levels are 
measured will vary due 
the device. When using 

2-2. Schematic Reading 

in the power supply is implemented with standard or 
High logic levels are approximately +2.5 to +4.5 Vdc. 
approximately 0.0 to +0.8 Vdc. The actual values 
to the type of device, the load, and the condition of 
postive logic, a high is "true" and a low is "false". 

Logic symbols are drawn to aid in understanding the logical funtions being 
represented. A circle or bubble at an input or output indicates an active low 
logic level. A circle or bubble on the clock input of a. flip-flop indicates 
that a negative-going edge of the clock signal is used to clock the flip-flop. 

2-3. Signal Names 

Signal names are alphanumeric isentifiers selected to aid in the understanding 
of the signal function. Not all signals are labelled, but all signals running 
between schematic sheets are labelled. Any signal mnemonic on the schematic 
may have a "not" bar over it to indicate that the signal is active low (in 
text, a minus sign suffix to the mnemonic will be used in place of the "not" 
bar). For example, the ABC- signal is low only when the ABC button is 
pressed. When the ABC button is not pressed, the ABC- signal is high. 

2-4. Cross References 

There are many signals that run from sheet to sheet in the schematics. The 
destination of signals leaving one sheet to other sheets are coded with the 
sheet number(s) adjacent to the signal name. For example, a signal leaving 
sheet 1 for sheet 7 would be coded as follows: ABC (7). A signal coming from 
sheet 7 to sheet 1 would be coded as follows: (7) DEF. If the signal is going 
to several sheets from sheet 1, it would be coded as follows: XYZ (3,4,5,7). 
If the signal is coming from several sheets to sheet 1, it would be coded as 
follows: (7,8) WXY. 
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+---------------------------------------------------------+------------------+ 
I I I 
I THEORY OF OPERATION I SECTION III I 
I I I 
+---------------------------------------------------------+------------------+ 

3-1. Introduction 

The overall power supply can be functionally separated into three individual 
units: 

a. An ac to dc supply that converts the line (mains) voltage into a +325 Vdc 
b~; 

b. A dc to dc supply that converts the +325 Vdc bus into +5V and -2V (CPU), 
+12V, -12V, and +30V (I/O), and 18Vac; and 

c. An ac supply that converts the 18Vac into +5VM, +12.5~1 and -12VM. 

The overall functional block diagram of the power supply is shown in Figure 
3-1. The two configurations for the power supply are shown in Figures 3-2 and 
3-3. Figure 3-2 illustrates a power supply with the optional Power Fail 
Recovery System (PFRS). It should be noted that the CPU and the I/O voltages 
are developed from the +325 Vdc bus via the Preregulator and Inverter 
circuits. The 18 Vac bus is also developed from the +325 Vdc bus via the 
Inverter and Preregulator circuits. This 18 Vac bus is converted into a +18 
Vdc by the Battery Charger Board A3A3. The Battery Backup board A3A4 and the 
Battery Charger board A3A3 develop the memory voltages from either the +18 Vdc 
or from the external battery (+14 Vdc). If the +18 Vdc is lost, the +14 Vdc 
battery will maintain the memory voltages. The Battery Charger board A3A3 
charges the batery while the ac power is applied. 

Figure 3-3 represents a power supply without a power fail recovery system. In 
this mode the Jumper board A3A4 performs the function of developing the memory 
voltages directly from the CPU voltages. The +5VM is tied directly to the +5V 
(CPU). The -12VM is tied directly to the -12V (I/O). The 18 Vac bus is 
rectified into +18 Vdc and regulated via a series pass regulator to +12.5 VM. 

3-2. Primary Input Power Circuits (sheets 1,8) 

For the following paragraphs, schematics of the Line (Mains) Power 
Distribution (sheet 1) and the Mother Board A6 (sheet 8) are required. 

The line (mains) power, either 115 Vac or 230 Vac, is applied to the power 
supply through the Line Filter FL1 to remove line induced noise, etc. and to 
prevent noise from leaving the power supply and going out on the ac lines 
(mains). The Circuit Breaker CB1 also acts as the POWER OFF/ON switch. 
Terminal Block TB1 is used to configure the power supply for operation from 
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"B" Power Supply 

either 115 Vac or 230 Vac line power. the configuration of the power supply 
consists of moving jumper wires on TB1 and making the appropriate connections 
on CB1. This sets the fans, the bias transformer, and the power supply input 
for operation with the proper voltage. Since it is desirable to develop the 
same bus voltage (B+) at 115 Vac and at 230 Vac, a voltage doubler circuit on 
the Mother board A3A6 is employed for 115 Vac operation. Therefore, the dc 
input voltage to the Inverter and Preregulator circuits is twice the peak of 
the ac input waveform. 

LINE 
IMAINSI 
INPUT 
POWER 

1 
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Figure 3-1. Power Supply Overall Block Diagram 
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"B" Power Supply 

+325 Vdc PREREGULATOR 
AND 

BUS INVERTER 
(A3A 1, A3A2, A3A6) 

,-------, 
HP 12944B/12991 B 

I 
I 

+5V CPU I 
-2V CPU I 
-12V I/O I 
+12V I/O I 
+30V I/O I 

18Vac r - __ J 

BATTERY 
PACK 

PFRS 

BATTERY CHARGER 
BOARD AND 
BATTERY BACKUP 
BOARD 
(A3A3 AND A3A4) 

+14 Vdc 

(BATTERY) 
L'----_-_ --:.:.---' ______ -J 

Figure 3-2. Power Supply with Optional PFRS 

+5V(M) 

+12.5V(M) 

-12V(M) 

For example, 115 Vac develops a bus voltage of +325 Vdc as shown in the 
formula: 115 Vrms X 1.414 X 2 = +325 Vdc. 

The 230 Vac operation does not employ a voltage doubler circuit. Therefore, 
its bus voltage is simply equal to the peak of the 230 Vac input waveform X 
1.414. 

It should be noted that the ac input waveform MUST BE a sinusoidal waveform 
for these formulas to be accurate. 

To operate the power supply from 115 Vac, the CIT terminal must be connected 
to the N (neutral) terminal. This forms a voltage doubler circuit comprised 
of capacitors C12 and C13 and the diode bridge CRI5. To change from 115 Vac 
operation to 230 Vac operation, the CIT terminal must be left unconnected. 
This allows capacitors C12 and C13 and the diode bridge CR15 to function 
strictly as a rectifier and filtering circuit. 
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"B" Power Supply 

5Vdc ~ +32 

BU S 

PREREGULATOR 
AND 
INVERTER 
(A3A 1, A3A2. A3AS) 

I 

~+5VCPU I .. .. 
JUMPER .. -2V CPU BOARD 

--""" 
.1. .. I (A3A4) .. -12V I/O .. +12V I/O .. 

+30V I/O 

18 Vac f 

Figure 3-3. Power Supply Without PFRS 

+5V(M) ---r 

.. -12V(M) 

--. +12.5V(M) 

On initial power turn on, the input capacitors C12 and C13 are dishcarged and 
thermistors RS and R6 are cold. The cold resistance of the thermistors is 
approximately 2.S ohms each. The input capacitors charge through this 
resistance, thus limiting the input surge current. After a few cycles of the 
input power, the input current heats up the thermistors, allowing their 
resistance to decrease. Therefore, the capacitors are allowed to charge 
through a much lower resistance. Since the resistance of the thermistors 
decreases as the input current increases, the losses across the thermistors at 
low line voltage decrease to aid regulation. 

The cooling time constant required for the thermistors to go from their hot 
(low resistance) to their cold (high resistance) is eq~al to the time required 
to discharge the input capacitors C12 and C13 through RIO and Rll. This 
ensures that if the ac input power is lost the thermistors will cool down at 
the same rate that the capacitors C12 and C13 are discharging. 

3.3 Preregulator A3Al and Inverter A3A2 Boards (sheets 2,3) 

The Preregulator Board Al (sheet 2), the 
Mother Board A6 (sheet 8) schematics 
section. 

Inverter Board A2 (sheet 3), and the 
are required for understanding this 

The purpose of the Preregulator and the Inverter Boards is to apply a square 
wave to the primary of transformer A6Tl (sheet 8). Neglecting all circuit 
losses, the amplitude across the primary of A6Tl should remain constant under 
all load conditions on the secondary of A6Tl. If the primary voltage remains 
constant, the +SV (CPU) supply from the secondary of A6Tl is also constant. 
The +SV (CPU) supply is the sensed output. The -2Vdc supply has a closed loop 
regulation on the output regulator board consisting of op amp Ul and output 
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"B" Power Supply 

pass transistor Q3. A three terminal regulator on the output regulator board 
(Q2) is utilized to regulate the +12V I/O supply. The -12V I/O supply 
utilizes output amp Ul for feedback to a Darlington pair pass transistor Ql. 
The l8Vac bus is also derived from the secondary of A6Tl. 

To control the voltage across the primary of A6Tl, the preregulator transistor 
A6Ql controls the amount of current going through the the primary of A6Tl (see 
Figure 3-4). Figure 3-5 is a simplified diagram of Figure 3-4 when 
transistors A2Ql and A2Q4 and A6Ql are conducting. When A6Ql starts to 
conduct, the impedance in series with A6Ql is infinite due to the inductance 
of A6Ll and the current is zero. At a finite time later, the dc resistance of 
the primary of A6Tl and the inductor A6Ll reaches a minimum value and are the 
only impedance in series with A6Ql. Therefore, the current through A6Ql is 
maximum at this time. Using these two facts, the current through A6Ll and the 
primary of A6Tl is a function of the inductance of A6Ll and the primary of 
A6Tl added together, the value of B+, and the length of time that A6Ql 
conducts. Since the inductance of A6Ll and the primary of A6Tl is constant 
and B+ is held constant, the only variable factor that controls the current 
through the primary of A6Tl is the length of time that A6Ql is allowed to 
conduct. Figure 3-l0A represents the base drive to A6Ql. The frequency of 
this waveform is 40 kHz. The "on time" of A6Ql is directly proportional to 
the duty cycle of this waveform. 

The power supply monitors the +5V (CPU) output and determines the duty cycle 
from its value. Also, if the value of B+ is changed, it will effect the on 
time of A6Ql. If the load on the secondary of A6Tl is increased, the duty 
cycle will increase. This is due to the decrease in the impedance on the 
secondary of A6Tl being reflected back to the primary of A6Tl. Since the 
impedance is less on the primary, the current through the primary of A6Tl must 
increase to maintain a constant voltage across the primary. To do this the on 
time of A6Ql must increase. If the load is decreased on the +5V (CPU), the 
duty cycle will decrease. This is due to the impedance increasing on the 
secondary of A6Tl. Therefore, the reflected impedance at the primary of A6Tl 
will increase and reduce the current through the primary of A6Tl. In order to 
decrease the current through the primary, the on time for A6Ql will have to 
decrease. 

Since the preregulator transistor A6Ql is turned on and off at a 40 kHz rate, 
the signal at the primary of A6Tl has a 40 kHz ripple. The current waveform 
through the primary of A6Tl and A6Ll is shown in Figure 3-100. At times Tl 
and T3 the current through the primary of A6Tl is going through A6Ql. This 
may be noted in Figures 3-5 and 3-8. At times T2 and T4 the current is 
supplied by the collapsing field of A6Ll and the continuing current flow 
through the commutating diode A6CR16. This action is shown in Figures 3-6 and 
3-9. Since A6Ql and A6Ll work together to maintain a constant current through 
the primary of A6Tl, the ripple is held to a minimum and the current through 
A6Ll can be considered dc current. The purpose of the Inverter Board A2 is to 
change the direction of this dc current flow through the primary of A6Tl. 
Figures 3-4 and 3-7 illustrate this action (note the polarity). The dc 
current through A6Ll becomes the ac current of A6Tl. 
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"B" Power Supply 

B+ 

A6T1 PRIMARY 
(zx) 
REFLECTED CAPACITANCE 
FROM A6T1 SECONDARY 
(C x) 

A204 
INVERTER 
BOARD 

A6L1 
MOTHER 
BOARD 

A6CR16 
...... ___ *--o B+ 

2 

A601 
MOTHER 
BOARD 

B+ B+ 

+ 

A6L1 

2 

Figures 3-4, 3-5, and 3-6. Preregu1ator Circuit (Time T1) 

A6L1 

A6CR16 

The remainder of this section covers the interaction of the Inverter and the 
preregulator boards at four time intervals (see Figure 3-10). It also covers 
the Inverter and the preregu1ator boards in detail (duty cycle control). 

a. Time T1 (see Figure 3-10). 

IXB -10 

The preregu1ator transistor A6Q1 is conducting at this time and the 
inverter transistors A2Q1 and A2Q4 are conducting. Figure 3-4 shows the 
components involved and Figure 3-5 is a simplified version of Figure 3-4. 
From Figure 3-5 it is shown that A6Q1 is building up a field around A6L1, 
with the polarity of the voltage drop as indicated. Zx represents the 
reflected impedance of the secondary of A6T1 to the primary of A6T1. The 
preregulator current is determined by the on time of A6Q1 and must be 
sufficient to develop the required voltage at the secondary of A6T1 for an 
output of +5V (rectified) 
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"B" Power Supply 

b. Time T2 (see Figure 3-10). 

At this time A6Q1 turns off and A2Q1 and A2Q4 are still conducting. The 
field of A6L1 begins to collapse and the voltage drop across A6L1 is 
indicated in Figure 3-6. A6L1 tends to maintain the current constant 
through the primary of A6T1 during this time interval. It should be noted 
that during this time interval the field of A6L1 is never allowed to 
collapse fully before T3 occurs. The induced voltage across A6L1 due to 
the collapsing field is enough to cause the + end of A6L1 to go to B+ plus 
the forward drop of A6CR16, thus developing the current path from A6L1 
through A6CR16 through the primary of A6T1 back to A6L1. 

c. Time T3 (see Figure 3-10). 

At this time A6Q1 is conducting. The inverter transistors A2Q1 and A2Q4 
are turned off, but A2Q2 and A2Q3 are now conducting. Figure 3-7 shows 
the components involved. Figure 3-8 is a simplified version of Figure 
3-7. It should be noted that the voltage drop across the primary of A6T1 
is reversed as indicated by the polarity. Therefore, the current through 
the primary of A6T1 is reversed at this time. A6Q1 builds up the field of 
A6L1 and develops the desired voltage across Zx. Cx represnts the 
reflected capacitance from the secondary of A6T1. This capacitance is 
necessary to prevent ringing or high voltage spikes. 

d. Time T4 (see' Figure 3-10). 

Figure 3-9 is a simplified diagram showing the components involved during 
T4. During this time period the field of A6L1 begins to collapse as A6Q1 
turns off inducing the indicated voltage drop across A6L1. The voltage at 
the + end of A6L1 reaches a value of B+ plus the forward voltage drop of 
A6CR16. This forward biases A6CR16 and allows the current through Zx to 
remain constant. The current path is from the + end of A6L1 through 
A6CR16 and Zx, then back to the - end of A6L1. Inverter transistors A2Q2 
and A2Q4 are still conducting during this period. It should be noted that 
if the commutating diode A6CR16 were not in the circuit, the voltage at 
the + end of A6L1 would go much higher than B+ plus the forward drop of 
A6CR16. A6CR16 is also fundamental in providing a current path for A6L1 
as it tries to maintain current in the loop of A6L1, A6CR16, and Zx when 
A6Q1 is off. 
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I A6T1 PRIMARY 
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Figures 3-7, 3-8, and 3-9. Preregu1ator Circuit (Time T3) 
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"B" Power Supply 

A. ABOI BASE DRIVE 

'--___ A20:1,A203 BASE DRIVE 

.--___ A201,A204 BASE DRIVE 

D. CURRENT THROUGH ABL 1 

Figure 3-10. Timing Waveforms 

3-4. Inverter Stage 

The inverter transistors are arranged in an "H" configuration (see Figure 
3-11) and are driven at a 20 kHz rate. As shown in Figure 3-11 the inverter 
transistors are driven by the 20 kHz output from the control board A5 (sheet 
5) and are synchronized with the preregu1ator board Al (sheet 2). The 
inverter transistors are driven by the inverter driver transformer A2T1 at a 
constant 50% duty cycle. Due to the fact that the inverter transistors are in 
series with A6L.1, there is no need for "dead time". "Dead time" refers to the 
amount of time that both pairs of inverter transistors are not conducting. 
Since it takes longer to turn off the inverter transistor pair than to turn 
them on, due to storage time of the transistors, an RC time delay network is 
usually incorporated to delay the turn on time. This delay is used to make 
sure that both pairs of transistors are not conducting at the same time. This 
results in "dead time" because the RC turn on delay is longer than the turn 
off time. Since A6L1 is in series with the inverter transistors, it acts to 
limit current during the time that both pairs of transistors are conducting. 

The inverter transformer A6T1 reflects the inductance of A6L1 from its primary 
to its secondary to produce the required inductance for filtering in the 
secondary. A6T1 also reflects the required capacitance from its secondary to 
its primary to produce filtering in the primary. Resistor A6R14 and capacitor 
A6C17 form a snubber network to shape the load so that the primary of A6T1 
looks resistive. 

The remainder of this section discusses the inverter drive at the component 
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level. The schematic for the control board AS (sheet S) will be needed along 
with previously listed schematics. 

+325 Vdc 

r Ie-------------------------, 
_-_-J 

r-· --- ---------~-, 
L_ : 

+ A6T1 PRI -

I 
I 
I 
+ 

1 + 

I A6L1 I 

1 A6Q1 (OFF) J 
- ~-------.------

A6Q1 

2 

A6CR16 

Figure 3-11. H Configuration of the Inverter Transistors 

3-S. Control Board A3AS (Sheet S) 

The comparator (U1A) and associated components form a 40 kHz oscillator. The 
square wave output of U1A-2 is integrated by R3 and C2. This integrated 
waveform (a triangle waveform) is applied U1B-6. A dc level is applied to 
U1B-7. The interaction of this dc level and the integrated waveform produces 
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"B" Power Supply 

a square wave at the output pin 1 of U1B. This square wave output is buffered 
by Q4 and drives the clock input of the negative-edged triggered J-K flip-flop 
U2, a 74S112. The configuration of U2A and U2B is shown in figure 3-12. 
Since U2B is held in a constant reset state, the Q output (U2-7) is high at 
all times. The high at U2-7 holds the J and K inputs of U2A pins 3 and 4 
high. Thus the outputs of U2A pins 5 and 6 will toggle (change state) for 
each clock input. This divides the clock input frequency by 2 (40 kHz/2 = 20 
kHz). The two outputs of U2A are 180 degrees out of phase and have a 50% duty 
cycle. The output at U2-5 drives Q9 which pulls the primary of A2T1A (pin 6) 
to ground. A2T1A (pin 4) returns to the control board through J2-S and is 
tied to the +8V through R48. The output at U2-6 drives Q8 which pulls the 
primary of A2T1B (pin 3) to ground. A2T1B pin 1 returns to the control board 
through J2-P and is tied to the +8V through R49. During one half of the 20 
kHz cycle Q9 is conducting and Q8 is cut off. When Q9 is conducting, it 
drives off the inverter transistors A2Q1 and A2Q4. When Q9 is conducting, Q8 
and the inductive flyback of the primary of A2T1B turn on A2Q2 and A2Q3. On 
the other half cycle Q9 turns off allowing the inductive flyback of the 
primary of A2T1A to turn on A2Q1 and A2Q4. At this time Q8 is driving off 
A2Q2 and A2Q3. Since the inductive flyback turns the inverter transistors on, 
and Q8 and Q9 turn off the inverter transistors. Therefore, the turn on 
energy is less than the turn off energy. At this frequency of operation the 
flyback action has just enough energy to keep an inverter pair turned on for a 
half cycle. This removes the need for anti-saturation diodes because the 
transistors are falling out of saturation at the end of their on time. They 
are about to fallout of saturation just in time to be driven off. 

1820-0629 

NC 

9 12 
NC J s Q NC 20 kHz 

U2B 
13 

NC CK 

11 
NC K R Q 20 kHz 

14 

40 kHz SIGNAL 

Figure 3-12. Divider Circuit 

3-6. Inverter Board A3A2 (sheet 3) 

Current sharing resistors A2R2, A2R3, A2R5, and A2R8 prevent one transistor in 
an inverter pair from passing all the current. When one transistor has a 
lower Vbe than the other transistor the impedance of the one ohm resistor is 
enough added impedance to ensure that one secondary of A2T1 has enough 
reflected impedance into the other secondary to develop the required voltage 
to turn on both inverter transistors. If the resistors were not used, the 
base-emitter junction of the transistor with the lower Vbe, would be the only 
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impedance reflected back to the other secondary. The result would be one 
transistor stealing the base drive from the other transistor of the pair. 

3-7. Preregulator Drive Circuitry 

The purpose of the preregulator drive circuitry is to monitor the +SV (CPU) 
and determine a corresponding duty cycle for the preregulator transistor A6Q1. 
The preregulator drive circuitry consists of an error amplifier (ASU3), a 
pulse width modulator (ASU1C), and circuitry to develop enough drive current 
to turn on and off A6Q1. The following schematics are required for the 
remainder of this discussion: control board AS (sheet 5), preregu1ator board 
Al (sheet 2), and mother board A6 (sheet 8). 

The error amplifier is ASU3 on the control board. It is a 723 type voltage 
regulator and is shown in Figure 3-13. Pin 6 is the output of an internal 
voltage reference amplifier and has a constant 7V output. This voltage is 
divided down to approximately +5 volts and is applied to pin 5, the 
non-inverting input of an internal operational amplifier. Pin 4 is the 
inverting input to the same amplifier and has the +SV (CPU) applied to it. 
The output of this internal operational amplifier drives an emitter follower 
stage. The collector of the emitter follower stage is tied to pin 11 and the 
emitter is tied to pin 10. If the +5V (CPU) output increases, the output of 
the internal operational amplifier decreases. This decreases the voltage on 
the emitter (pin 10) of the internal emitter follower stage. This also 
decreases the voltage at ASUl-9, the pulse width modulator. In conclusion the 
error amplifier ASU3 acts as an inverting amplifier producing an output that 
is directly proportional to the differential between the +SV CPU and the 
internal voltage reference at ASU3-6. 
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TEMP. 
COMPo 
ZENER 

CURRENT 
SOURCE 
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Figure 3-13. Typical 723 Voltage Regulator Functional Block Diagram 
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The pulse width modulator (ASUIC) takes the output of the error amplifier ASU3 
and compares it with an integrated waveform (triangle waveform) from the 40 
kHz clock (UI-4). The dc level of the error amplifier intersects with the 
integrated waveform to produce an appropriate duty cycle (typically SO%) 
square wave at ASUI-14 under normal operating conditions. Varying the dc 
level changes the level of intersection with the integrated waveform, thus 
changing the duty cycle. The triangle waveform is applied to ASUI-8. The dc 
output of the error amplifier is applied to A5U1-9. ASUl-14 produces the 
corresponding duty cycle output. Figures 3-14 through 3-16 illustrate this 
action. 

A5U1·9 

A5U1·8 

A5U1·14 __ --, 

50% Duty Cycle 

A5U1·9 ~ ~ 

A5U1.8/ ~ ~ 
A5U1·14 ____ ...., 

Greater Than 50% Duty Cycle 

A5U1·9 

A5U1·8 

A5U1·14 

IL..-___ .-I L--___ .-II 
Less Than 50% Duty Cycle 

Figures 3-14 through 3-16. Preregulator Drive Circuit Waveforms 

Combining the operation of the pulse width modulator and the error amplifier 
produces the following conclusion: The interaction between the +SV (CPU) and 
the duty cycle is inversely proportional, i.e. if the +SV (CPU) output level 
decreases, the duty cycle goes up. It should be noted that the duty cycle can 
be determined either at ASUl-14 or at the base of A6Q1 because both of these 
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signals are in phase. As a proof a detailed description of the A6Q1 base 
drive will now be discussed. 

When ASUl-14 is high, ASQS turns on pulling A1U2-3 to ground (GND). A1U2-2 
returns via A1R9 to +SV (L) on the mother board. This turns on U2, an 
OPTO-isolator, causing A1U2-6 to the pulled low to REF GND (A1U2-S). Note the 
change in references. REF GND is the reference for the preregulator drive and 
GND is the reference for the control board. The action of the OFTO-isolator 
allows this shift in references. The configuration for U1 and U2 are shown in 
Figure 3-17. 

ANODE 

2 

3 

CATHODE 

WARNING 

DO NOT CONNECT REF COMMON 2 TO GND 1 AS THERE 
IS APPROXIMATELY 150 VOLTS DIFFERENCE. 

CAUTION 

Any measurements using REF COMMON must be made 
using test instruments with a floating input. 

A1U2 
5082-4351 

8 

7 

Vo 

6 

5 

GND 

14 

Vee 

13 12 

2 

A1U1 
1820-1448 

11 10 9 

3 4 5 

Figure 3-17. A1U1 and A1U2 Configurations 

8 

6 

7 

GND 

Table 3-1 shows the conditions that exist for the two states of A5Ul-14. 
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Table 3-1. Preregulator Drive Conditions 
+------------------------------------------+ 
I ASUl-14 I HIGH I LOW I 
+-----------+---------------+--------------+ 
I A1U2-6 LOW HIGH 
I A1U1-1 LOW HIGH 
I AlU 1-3 LOW HIGH 
I A1Q7 OFF ON 
I A1Q8 OFF ON 
I A1Q9 ON OFF 
I AlU 1-1 0 HIGH LOW 
I A1Ul-8 HIGH LOW 
I A1QS ON OFF 
I A1Q6 ON OFF 
I A1Q3 OFF ON 
I A6Q1 ON OFF 
+------------------------------------------+ 

3-8. Jumper Board A3A4 (sheet 4) 

The jumper board A3A4 develops the memory voltage directly from the CPU 
voltages. J4-F,6 the +SV M is tied directly to the +SV CPU at J4-9,10. The 
-12V CPU at J4-12 ties directly to the -12VM. The 18 Vac bus from the 
secondary of A6T1, is applied to J4-L,N. Diodes A4cR4 and A4CRS and capacitor 
A6C9 (mounted on the mother board A3A6) rectify and filter the 18 Vac into +18 
Vdc. A4U2, a 723 type voltage regulator, and A4Q1 form a series pass 
regulator for the +12.SVM. A4U2 provides voltage regulation and current 
protection. Overvoltage protection is provided by the circuit composed of 
A6CR3, A6CR4, A6R4, A6C7, and A6C8 mounted on the mother board A3A6. A4R12 
adjusts the +12.SVM output at J4-P,13. 

3-9. Power Fail Recovery System (PFRS) 

The optional Power Fail Recovery System (HP 12944B for the HP 2108B/2109B or 
the HP 12991B for the HP2112B/2113B/2111F/2117F) consists of one battery 
charger board (A3A3), one battery backup board (A3A4), and the appropriate 
battery/status assembly. A battery load simulator plug must be connected to 
the BAT. INPUT connector A3J2 on the rear of the power supply, if the battery 
cable is not connected. The battery charger board (A3A3) and the battery 
backup board (A3A4) convert the 18 Vac bus into the various memory voltages. 
This section will discuss the operation of the battery backup and charger 
boards under two conditions: 

a. Line power down with a good battery. 
b. Line power up. 
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3-10. Battery Charger Board A3A3 (sheet 6) 

Figure 3-18 is a simplified diagram of the switching network used to switch 
from +18 Vdc to the +14 Vdc battery. When line power is up, the inverter and 
preregulator stages supply +18 Vdc to point x. This voltage is regulated via 
a series pass regulator on the battery charger board and forward biases A3CR5 
to charge the battery. A4CR10 is forward biased and goes to point Y which 
feeds the battery backup board which in turn develops the memory voltages. At 
this point A3CR4 is reversed biased. When the line power goes down, the 
inverter and preregulator stages cut off and the +18 Vdc goes to zero volts. 
The battery then forward biases A3CR4 as point Y is approximately +13.7 Vdc. 
This voltage powers the battery backup board A3A4 until the battery discharges 
down to +12.5 Vdc (80% discharged). Diodes A3CR5 and A4CR10 are reverse 
biased when the battery is supplying the memory voltages. 

INTERNAL VOLTAGES 

,- ---l--------l 

+18 V 

I A3CR5 A3CR4 I 
"X" I SERIES PASS f3\ I "Y" BATTERY 

REGULATOR BACKUP 

I A3Q1.Q3U1 ~ I BOARD 
de A3A4 

I I L __________ __ J 
+14Vde~ 

BATTERY T 
PACK 

+5V(MI -12V(MI 

+12.5V(MI 

A4CR10 

PIO 8ATTERY BACKUP BOARD 

Figure 3-18. Power Fail Recovery System (PFRS) Simplified Block Diagram 

3-11. Battery Backup Board A3A4 (Sheet 7) 

The battery backup board A3A4 operation is described in the following 
paragraphs. The input to the battery backup board is a dc voltage at J4-D,4. 
Transistor A4Q5, transformer A4T1, and capacitor A6C10 form the major 
components for the switching supply (buck switching regulator) that produces 
the +5V and the -12VM outputs. 

A4U2, a 723 type voltage regulator, operates as an error amplifier. A4U3A and 
its associated components form a 20 kHz oscillator. The output of A4U3A (pin 
2) is applied to the inverting input of A4U3B (pin 6) through A4R29 and the 
output of A4U2 (pin 10) is applied to the non-inverting input (pin 7) of 
A4U3B. A4U3B forms a pulse width modulator circuit so that the output pulses 
at A4U3-1 vary in width inversely to the level of the +5VM output. As the 
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+5VM decreases, the pulse width increases in width, when the +5VM increases, 
the pulse width decreases in width. The reason for this is apparent from the 
following circuit description. 

A4U3-1 drives A4Q8 which in turn drives A4Q7 and A4Q5. As A4U3-1 goes high, 
A4Q5, and A4Q7 are turned on by A4Q8. When A4Q7 turns on, it effectively 
places the voltage of the primary of A4T1 across A4Q5's base-emitter junction, 
thus supplying more drive current than A4Q8 could supply by itself. This 
drive current supplied by A4Q7 is limited by A4R25 and A4Q6. If the base 
drive for A4Q5 is too high, A4R25 developes enough voltage to turn on A4Q6, 
which diverts some of the base current from A4Q7, thus decreasing the base 
current to A4Q5. The action of A4Q6 and A4R25 provides a constant drive to 
A4Q5 regardless of the voltage at J4-D,4. 

The -12VM output is developed by the secondary winding of A4T1. The +12.5VM 
output is developed by a series pass regulator consisting of A4Q2, A4Q3, and 
A4U1A and B. A4Q3 is the series pass transistor. A4U1A is an error amplifier 
with A4Q2 providing drive for A4Q3. A4Ul-3 is an adjustable reference that 
determines the output voltage of the series pass regulator. If the voltage 
output A4Ul-2 decreases, this causes A4U1-1 to increase, which increases the 
conduction of A4Q2. This increases the base drive to A4Q3, which in turn 
increases the output voltage back to the correct level. 

3-12. Battery/Status Assembly (sheet 9) 

The Battery/Status Assembly operation is described in the following 
paragraphs. The description will be given only for the HP 12991B because the 
only difference between the HP 12991B and the HP 12944B is that the HP 12944B 
contains only one battery pack. 

The two parallel battery packs, BTl and BT2, provide +14Vdc to the BAT. INPUT 
connector A3J2 through the battery switch Sl, and through the 6A fuse, Fl. 
Diode CR1 provides protection against reverse voltage being applied to the 
power supply. 

When the battery switch Sl is in the OFF position, the +14Vdc supplied by the 
external or internal batteries is removed from the power supply. When the 
battery switch Sl is in the EXT (external) position, the internal batteries 
are disconnected and an external dc supply is connected to the terminal block 
TB1. Diode CR1 and fuse F1 still provide their protection. The battery 
status board Al (5061-1352) and R1, a 3 ohm 50 watt resistor form a circuit to 
test the condition of the batteries, external or internal. 

I CAUTION I 
Do not push the battery test 
computer is in the RUN mode, if 
INT (internal) position, memory 
and system failures will occur. 

switch A1S1 while the 
switch Sl is not in the 

contents will be altered 
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When the battery test switch A1Sl is pressed, the LED A1CR3 will light and 
remain lit as long as A1Sl is held in the TEST position, if the batteries are 
fully charged. If the batteries have a low charge, the LED A1CR3 mayor may 
not light and extinguish even though the battery test switch is still in the 
TEST position. Refer to the Troubleshooting Flowchart in Appendix A for 
further information on this problem. 
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+---------------------------------------------------------+------------------+ 
I I I 
I PROTECTION CIRCUITS I SECTION IV I 
I I I 
+---------------------------------------------------------+------------------+ 

The overcurrent, overvoltage, and overtemperature protection circuits are 
located on several different board assemblies in the power supply. The 
description of the circuits will be broken into four parts: 

a. The CPU and I/O overcurrent circuits. 
b. The memory overcurrent circuits. 
c. The overvoltage circuits. 
d. The overtemperature circuits. 

The schematics for the mother board (sheet 8), the preregulator board (sheet 
2), the control board (sheet 5), the battery backup board (sheet 7), and the 
battery/status assembly (sheet 9) are needed for this section. 

4-1. CPU and I/O Overcurrent Circuits 

The overcurrent s~nse resistors for the -2V (CPU), -12V (I/O), and +12V (I/O) 
are located on the mother board A3A6. 

l~en the +12V (I/O) supply draws excessive current, A6R7 develops a voltage 
drop greater than 0.7V causing A5Q15 to conduct. When A5Q15 conducts, there 
is approximately +12V on its collector. This puts a positive level on A5U4-11 
and causes the output A5U4-13 to swing positive. A5R39 provides positive 
feedback to latch A5U4's output high. This action turns on A5Q14 which pulls 
A5Ul-9, the non-inverting input, low causing the duty cycle to be reduced. 
This action removes all the CPU and I/O voltages. 

When the -12V (I/O) supply draws excessive current, the voltage drop across 
A6R2 exceeds 0.7V causing A5Q12 to conduct. This causes A5Q2 to turn on 
presenting a positive level to A5U4-11. The same chain of events that 
occurred for the +12V (CPU) overcurrent will follow for the -12V (I/O) when it 
draws excessive current. 

When the -2V (I/O) supply draws excessive 
exceeds 0.7V, this will turn on A5Q13. 
collector of A5Q2 goes high presenting 
remaining chain of events are the same as 

current the voltage drop across A6R3 
This action turns on A5Q2. The 

a positive level on A5U4-11. The 
those for +12V (I/O) and -12V (I/O). 

It should be noted here that there is not any current sense resistor in the 
secondary of A6T1 to sense an overcurrent condition in the +5V (CPU) supply. 
In order to decrease the voltage loss across a sense resistor for the +5V 
(CPU) supply, this resistor is placed in the primary circuit of the inverter 
transformer A6T1. Therefore, an overcurrent condition in the secondary on the 
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+SV (CPU) is reflected back to the primary, causing an overcurrent shutdown to 
occur. This type of overcurrent condition in referred to as a preregulator 
overcurrent, even though it is the +SV (CPU) causing the overcurrent 
condition. It is important to note that anything drawing too much current 
through A6Ql will cause a preregulator overcurrent condition to occur. 
Examples of this are shorted inverter transistors or any short in the primary 
or the secondary of A6Tl that can draw enough current through A6Ql to be 
considered an overcurrent condition. 

AlL2 and AlC3 filter the 20 kHz voltage across A6R13 into a negative dc 
voltage with respect to REF GND 2. When the voltage across AlC3 reaches a 
level of -1.4 Vdc, an overcurrentcondition exists in the preregulator 
circuit. The voltage across AlC3 forward biases AlCRl and turns on AlQl. 
AlQl turns on AlQ2 causing AlQ2's collector to be approximately -SV. AlCR3 
and AlCR4 are three junction stabsistors, each with a voltage drop of about 
2.lV. The -SVon the collector of AlQ2 forward biases AlCR2, AlCR3, and 
AlCR4. AlCR2 and AIRS latch AlQl and AlQ2 on. AlCR3 and AlCR4 pull AlU2-7 
low causing AIU2' s internal transistor tc? Jurn off and allowing AIU2-6 to go 
high. Table 3-1 in Section 3 Preregulator Drive, shows that if the opto 
isolator (AlU2) is off, a condition similar to the internal transistor being 
off, the preregulator transistor A6Ql is also off. This action removes all 
the CPU and I/O voltages. 

Under all overcurrent conditions for the -2V (CPU), +SV (CPU), -12V (I/O), and 
+12V (I/O) the memory voltages remain unchanged if a power fail recovery 
system is being used. If a power fail recovery system is not used, the memory 
voltages will go down on any of the described overcurrent conditions. 

4.2 Memory Overcurrent Circuits 

The +SVM supply does not have an overcurrent shutdown circuit, but it 
incorporates a current limit circuit. Some of the internal components of A4U2 
are shown in the dashed lines of figure 4-1. As the current through A4R20 
reaches a value high enough to turn on Qx, which decreases the base drive to 
Qy, which in turn decreases the voltage drop across A4R23. The decrease in 
the voltage across A4R23 decreases the duty cycle output of the pulse width 
modulator A4U3B, thus decreasing the output voltage +SVM. If the load is too 
high, the voltage across A4R20 keeps Qx turned on, limiting the output current 
until the overcurrent condition is removed. 

The +12.SVM supply incorporates an overcurrent shutdown circuit. A4UlB 
monitors the voltage across A4RS. When the current through A4RS is large 
enough to be considered an overcurrent condition ,the·output A4Ul-7 turns on 
A4CR12. Since A4CR12 is an SCR, it remains conducting until the bias voltages 
are removed from the board. A4CR12 turns off A4Q2, which turns off A4Q3. 
This action removes the +12.SVM. 

If the +SVM current limits or if the +12.SVM latches, the CPU and I/O voltages 
remain at their respective levels. The +30V (I/O) and -12VM do not have any 
overcurrent protection. 
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4-3. Overvoltage Protection Circuits 

Since the action of all the overvoltage protection circuits is the same, only 
the +5V (CPU) overvoltage protection circuit will be explained here. 

When the output level of the +5V (CPU) reaches the value to cause A6CR9, a 
5.62 volt zener, to conduct plus 0.7V to turn on A6CR18, the +5V (CPU) output 
is tied to ground by the SCR,A6CR18. This action produces an overcurrent 
condition and shuts down the supply just as if an overcurrent condition had 
occurred. 

I 
A6T1·4 21 

~t--I--t-I 

A4R20 I 
L __ 

+8 Vdc 
11 

I 
1 

I 
1 

I 
1 

-.J 
e---------~ 3 10 

+5V(M) 

A4R23 

Figure 4-1. Partial Schematic of the Voltage Regulator A4U2 

All voltages that have overvoltage protection convert an overvoltage condition 
into an overcurrent condition by shorting the output voltage to ground. 

The +30V (I/O), -2V (CPU), and -12VM supplies do not have overvoltage 
protection circuits. 

4-4. Overtemperature Protection Circuits 

The overtemperature protection circuit consists of the Thermal Switch A6S1 on 
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the Mother Board. The thermal switch will open at 212 degrees F to shut down 
operation of the power supply. After cooling down to 162 degrees F, the 
switch will close and the power supply will continue operation. 

When the thermal switch A6S1 opens due to an overtemperature condition, the 
inverting input ASU1D-10 is pulled high through RSO. The noninverting input 
has a dc voltage of approximately +2.14 volts. Capacitor C16 acts as a noise 
filter, and when ASU1D-10 goes above +2. 14V, the output ASU1D-13 goes low. 
This action applies a low level to ASU3-S (noninverting input) causing ASU3-10 
(output) to go to zero. The comparator's output ASUl-14 is forced to zero, 
reducing the pulse width and the duty cycle to zero, thus shutting down the 
power supply. When the temperature returns to normal, the thermal switch A6S1 
closes and ASU1D-10 is grounded. The low level is removed from ASU3-S when 
ASU1D-13 goes high as a result of ASU1D-10 being grounded, and the power 
supply returns to normal operation. 
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I I I 
I POWER FAILURE/AUTO RESTART CIRCUITS I SECTION V I 
I I I 
+---------------------------------------------------------+------------------+ 

The following definitions of signals are fundamental to the understanding of 
this section. 

PWU (Power Up) 

PON (Power On) 

LPU 
(Line Power Up) 

PSU 
(Power Supply 
Up) 

MLOST­
(Memory Lost) 

MLO-
(Memory Lost OR) 

This signal indicates that the ac line (mains) input vol­
tage is at a level that will provide enough input energy 
to the power supply for it to supply all of the outputs at 
their maximum ratings. This signal "communicates wi th the 
CPU. 

This signal indicates that the +5V CPU 
voltages are operating. This signal 
the CPU. 

and +5VM dc output 
"communicates" with 

This is an OR tied signal that indicates the same things 
as the PWU signal. This is the basic signal for communi­
cating from power supply to power supply, whereas the PWU 
signal communicates to the CPU. 

This is an OR tied signal that indicates the same thing as 
the PON signal. This signal communicates from power supply 
to power supply. 

This signal indicates that the memory voltages are lost and 
not capable of sustaining the memory, therefore, memory is 
lost. This signal communicates with the CPU. 

This is an OR tied signal that indicates the same thing as 
the MLOST- signal. This signal communicates from power 
supply to power supply. 

5-1. Power Up Sequence 

The signals and timing involved during a power up sequence are shown in Figure 
5-1. In a power up sequence the timing between PWU and PON is unimportant. 
PON should go high as soon as possible after all of the dc voltages are valid. 
When PON goes high, the CPU checks the status of the MLOST- signal. If MLOST­
is high this means that the memory was not lost during a power down sequence, 
therefore, the CPU will not perform a clear memory routine. If l1LOST- is low, 
the CPU will perform a clear memory routine. It is very important that MLOST­
stay low for at least 50 us after PON goes high on a power up sequence (Where 
memory was lost) so that the CPU has time to check the status of the MLOST­
signal. If MLOST- went high as soon as PON went high, a clear memory routine 
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could not be initiated. The components that produce the SO us delay for the 
MLOST- signal are A3C7 and A3R23 on the battery charger board. On a power up 
sequence with low battery voltage (below +12.SV), initially the +16.4SV bus is 
low (below +12.SV). When the ac line (mains) power is applied the +16.4SV bus 
goes high. The inverting input of A3U2A (pin 4) is at a lower voltage level 
than the noninverting input of A3U2A (pin S). Therefore, the output of A3U2A 
(pin 2) is high. As A3C2 charges through A3RS raising the voltage level at 
A3U2-4 to a value where A3U2-2 goes low. This action turns on A3QS, A3Q7, and 
A3Q6. A3Q6 is a three terminal voltage regulator that supplies the internal 
bias voltages to the Battery Backup Board. Shortly after the bias voltages 
are applied to the Battery Backup Board, the +SVM is applied to J3-F and 
becomes valid. A3C7 and A3R23 provide a delay at A3U2-7. Therefore, as 
A3U2-7 goes high MLO- goes high, turning on A3QlO and causing MLOST- to go 
high. 

If a valid battery voltage had been present at the +16.4SV bus, A3U2-2 would 
have remained low and the MLOST- and MLO- signals would have remained high. 
The circuitry for PON and PWU is found on the control board A3AS. 

ASU4B monitors the voltage of the bias transformer T2 point "y". ASR2 is 
adjusted so that ASU4-l goes high when the ac line (mains) input voltage 
reaches 88 Vac. It may be noted that the voltage at point "y" depends on the 
value of the ac line (mains) input voltage. When the line (mains) reaches 88 
Vac, ASU4-l goes high and turns on ASQ7. This action pulls LPU and PWU high. 
When PWU goes high, ASU4-l4 goes high, and as soon as the +SV (CPU) tied to 
ASR19 at point "X" and the +SVU tied to ASR42 at JS-7 go high, then ASU4-2 
goes high asserting PSU. This turns on ASQ17, ASQ18, and ASQ19, thus pulling 
PON high. 

S-2. Power Down Sequence 

The signals and timing involved for a power down sequence are shown in Figure 
S-l. As can be seen from the figure, MLOST- is a "don't care" condition on a 
power down sequence. When the ac line (mains) input voltage is less than 88 
Vac, that is, not high enough to maintain the power supply operation, ASU4-l 
goes low. This pulls LPU and PWU low. The low PWU signal initializes a power 
fail routine and the CPU interrupts its operation to perform this routine. At 
this time it is important to notice that PWU is low and PON is high. This 
means that the ac line (mains) input is invalid, but that the dc voltages are 
still va1:l.d. As PWU goes low, ASU4-l4 goes low. This pulls ASU4-S low via a 
time delay developed by ASC12 and ASR22. This time delay is approximately SOO 
us and delays ASU4-2 from going low, causing PON and PSU to go low. The time 
delay of SOO us from PWU going low until PON goes low is long enough for the 
CPU to perform a power fail routine. The power fail routine is halted when 
PON goes low because about SO us after PON goes low, the dc voltages are 
considered to be invalid. The reason the dc voltages can stay up as long as 
they do is because of the energy stored in the input capacitors, A6C12 and 
A6C13. 

(HP 1000 U/E/F ERD) 
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"B" Power Supply 

5-3. Interconnections of the Power Supplies 

When several power supplies are connected together, the LPU, PSU, and MLO- are 
all OR tied from power supply to power supply. Therefore, if anyone of the 
signals goes low, it pulls the same signal low on all the power supplies 
(i.e., when LPU goes low on one power supply, it pulls LPU low on all the 
power supplies). When any of these signals go low, they in turn cause the 
signals in the supply that communicates with the CPU (PWU, PON, and MLOST-) to 
go low. 

An example would be two supplies tied together and one supply lost ac line 
(mains) input power. If the supply that lost the ac line (mains) power was in 
an extender (memory or I/O), it would pull PWU low on the other supply that 
communicates with the CPU via LPU. This action would cause a power fail 
routine to be initiated. 

/r-------------powERUp------------~\/r----------------POWERDOWN-------------.\ 

AC VALID - - ,..----------ll~l ---------,. - AC VALID 

AC LINE (MAINS) / \ 
VOLTAGE / AC INVALID 

I 
DC VALID - -I"T-------~~--------...... II-----...... DC VALID 

REGULATED I I 1\ 
gg ~N°vLI~gES i :: ~ DC INVALID 

I l~l --------...... !~---.,\i ~ ;;'501'5 

_____ """""'!1IJI1i rLl DON'T CARE ~ 8 ms.. I 
PWU II!!r I . I PWU 

I I I 
~------------~l~l----------------------_T~ 

__ P_O_N ___ ~~ i ~~~500I'S 
_~;;'Os I 

WITH PFRS ON---- -T-jr--------tll 
* MiJ'5S'f I . 

---.: :- 501'5 

*MLOST: THIS SIGNAL IS LOW ONLY IF MEMORY 
WAS LOST. IF MEMORY WAS NOT LOST, 
MLOST WOULD HAVE REMAINED HIGH 
DURING 80TH THE POWER UP AND 
POWER DOWN SEQUENCES. 

Figure 5-1. Signals and Timing Diagram for Power Up and Power 
Down Sequences 

(HP 1000 M/E/F ERD) 
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"B" Power Supply 

For simplification, Figure 5-2 shows the connections between a CPU power 
supply, a memory extender power supply, and an I/O extender power supply. 

I/O EXTENDER 
POWER 
SUPPLY 

PSU I I LPU 

MEMORY 
EXTENDER 
POWER 
SUPPLY 

psu 1 I MLO f LPU 

T 
CPU 
POWER 
SUPPLY 

MLOST I I PON I PWU 

CENTRAL 
PROCESSING 
UNIT (CPU) 

Figure 5-2. Interconnection of Power Supplies. 

(HP 1000 M/E/F ERD) 
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+---------------------------------------------------------+------------------+ 
I I I 
I POWER SUPPLY TROUBLESHOOTING I APPENDIX A I 
I I I 
+---------------------------------------------------------+------------------+ 

This appendix contains the power supply trouble shooting flowchart and a parts 
location diagram. The flowchart can be used to isolate a failure to a 
particular subassembly. The parts location diagram also shows the location of 
the power supply adjustments. 

(HP 1000 M/E/F ERD) 
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i;p ~ Aasy 5061-1349 

+5VM AdjUst' +12VM Adjust 
(A3A4R1) (AlA4R2) 

Battery Backup Board A3A4 

~ 12 ~ 5061-1348 

Cutoff Voltage Battery Chlrge 
Adjust Voltlge Adjust 

(AlAlR1) (AlAlR3) 

Max. Chlrge Current 
Adjust 

(AlAlR2) 

"REF" 
• 

Blttery Chlrge BOlrd A3A3 

Aasy 5061-1344 

• +5 

PARTS LOCATION FOR THE POWER SUPPLY 

@R1 R2~ 
ASBY 5061-1345 I !-

0-5 

+5V CPU Adjust LPU Adjust 
(AlA5R1) (AlA5R2) 

I 
Control BOlrd A3A5 

!R.2! Assy 5061-1351 

+12V Memory Adj_ 
(A3A4R12) 

I 

Jumper BOlrd A3A4 

Description 

Preregulltor BD. AlA 1 

Invener Bd. AlA2 

Jumper Bd. AlA4 

Control Bd. A3A5 

Mother Bd. AlA6 

Output Regulltor Bd. 
AlA6A1 (Mother Bd 
subeaembly 

0- Test Point 
(AlAHP1) AlA6A103-2V VO Transistor 

AlA6A101-12V 110 Transistor 

AlA6A102 +12V Regulator 

Invener Bd. A3A2 Preregulator Bd. AlA 1 W//////////§fl 
Battery Charge Bd. AlAl 

Battery Backup Bd. AlA4 

C:==::JI A6J5 

A3A6A101 

-+1---+-- A3A6A 102 

-+1---+--AlA6A 103 

IA6J4 

c------+_ A3A6TP1 
A3A6F2 

C==~IA6J3 

C=-==-, 
A6J2 

A3A601 

o 
~A3A6F1 

A6J1 

Mother BOlrd A3A6 

New 
Pin /I 

5061-1347 

5061-1344 

5061-1351 

5061-1345 

5061-1371 

5061-3403 

1854-0063 

1854.{)611 

1813-0093 

W/////fi 
5061-1348 

5061-1349 

Power 
Supply Al. 
5061-1356 

} 
.Power 
Flil 
129918/129448 

Figure A - L Parts Location Diagram 
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V" 

Main switching 
circuit OK. Suspect 
+5V CPU output 
rectifier. 

Replace 
mother board 
AlAS 

Turn cirellit 
breaker CBl ON 
(- power switchf 

Check all .... oltages 
at crouover 
board tNt pointl 

To determine if failure 
is main switching 
circuit or +SV 
output circuit, process 
as follows· 

Turn off circuit breaker Cel. 
If battery badtup installed, remove 
bettery charger and battery 
bacll:up bowd. AlA3 and A4A4. 
If no battery backup, remove 
jumper bean:! A3M 

Suspect main .witching 
circuit on control, 
preregulator, and 
Inverter board .. Alae 
01 on mother board 

No 

v" 

Check fans, fan 
cables, terminal 
block, input line 
CB1, and input wiring. 

Replace mother 
board AJAS and 
in .... erter board 
A3A2 

Replace 
control boerd 

A3AS 

Replace 
pre-reg board 
AlA' 

Replace -2V 
treneistor 
A3A6A10J on 
heat sink 

Replace output 
regulator 
board A3A6A 1 

Replace 
mother board 
AlAS 

Replace -l2V 
transistor 
A3A6A. 1 0 1 on 
heat sink 

Replace output 
regulator 
board A3A6A 1 

Replace 
mother board 
AlA' 

The8e voltages ara 
direct connections to 
+5 CPU and -12 L'O. 
Resaat jumper board 
afld check output 
cable conneaions. 
" stit! no vottage, 
replace mother bolIrd 

Replace +12V 
..... Iata, 
A3A6A1Q2 on 
haet sink 

Replece output -,-board A3A6A 1 

Rop_ 
mother boan:! 

A3N; 

v" 

Set batt.",. switch 
to "off" or install 
battery load 
simulator plug 
12991-60002 

Adjust R12 on 
jumper board. If 
not within specific.tion 
replace jumper 
boo,d 

AdjuBt Rl on battery 
bacll:up board for + 5M 
and adjust R2 on battery 
bacll:up boerd for + 12M 

Replace 
battery bac:lr:up 
board AJA4 

Replace 
battery charger _"'A3A3 

Ve. 

Check output 
cable connections 
Rflplace mother 
b<,,,d 

Replace 
mother board 

AlA' 

Connect battery 
pack. Set .witch 
10 INT 

Replace 
fuse F2 

Install fuse 
F2 if +30V 
desired 

Replace 
battery charger 
board AJAJ 

All DC vo!tages 
up and WIthin 
specifications. 

Adjust R2 on 
battery charger 
board A3A3 untillH1 
point "re" on battery 

~5~~.r board mealUres 

To chect 
battery charger 
circu it, go to B 

If adjustment 
c.nnot be made 
replace battery 
~erboard 

Figure A-2. Power Supply 
Troubleshooting Flowchart 
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DTY. MATERIAL·DESCRIPTIDN 

1 BACK PANEL 
1 FILTER 
1 TRANSFORMER 
1 CABLE ASSY AC PWR 

0.25' WIRE· 18 GRN/YEL 
6 1 BATT. CABLE ASSY. 
7 1 CABLE ASSY. CONTROL 
8 4 ACORN NUTS 
9 2 LUG SOLDER 

10 6 NUT HEX NO. 
11 7 LOCKWASHER SPLIT NO.6 
12 1 INFO TAG 
13 1 LA8EL-WARNING 
14 1 CAP 0.6 uF 
15 8 WASHER FLAT # 6 
16 1" TUBING HEAT SHRINK 
17 1 OIODE BRIDGE 
18 4/R THERMAL COMPD. 
19 1 SCR EW 6-32X.625 

5061-1356 Power Supply Rear Panel Assembly 
5061-1350 

MAT'L·PART NO. 

5001·2659 
91350097 
910()'3949 
5061·1358 
815()'2919 
5061-1357 
5061·1360 
OSl()'0110 
036()'0268 
242()'OOOO 
219()'0851 
5001-2632 
7120-4626 
0160·4413 
305()'022B 
OB9().1159 
1906·0225 
604()'0239 
236()'0202 
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"B" Model Power Supply Rear Panel Assembly Parts List (5061-1350) 

ITEM REFERENCE "'AlENT COMP. L 

NO. 
DESIGNATOR PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER 

(FIRST SIXI C 

I 

CAPACITOR_FIXE!) 01bO .. U413 U t 
01 C 1 

LUG SOLDF_R tl6LKG O"360-0?b8 U ? 

LUG CR P22-18RT6 0362-0321 U II 

NUT-CAP O~tO-OltO U u 

T~G-HS 1.5 OIA O~qO-tlSq U 0.08 ~T 

CO"!T4C T FEMAL~ 1251-3Ul1 I c; 

COf\ll\j POST 7POS F 1251 .. 4358 tJ , 
CA TIE 3.bL 1UOO .. 02UQ IV '5 

r)lODE B~DG It:;A lQOb .. 0225 IV 1 

LKVISH~ 6 Hfl 21qO-O~r;1 J 7 

srp ~b-5n. b?5L ?360 .. 0202 j 1 

!\jUT 6-32 .?50AF ?U?0-OOO3 U f, 

\>·SI-<R III, 55 30'iO .. 02?~ J A 

PTCTR-RtbR P A I~EL aOtjO-t7U2 U , 
rU~POUND-IHERMAL bOaO-023Q J 1'. ('It r~ 

LA8EL-I'iAPI'JP~G 7120-41-026 U 1 

LAHEL-IlSA 71?0 .. b8"30 1 

WI~f tA GRN-Vf::L Ht50 .. 2Qlq i"" n.?5 FT 

TwAI\jSf-ORfIIi~R Q100 .. 3QUQ 1 

F IL TfR-LI NE Q13C)-OOCl7 1 

INFU TAG 5001-26"32 ill 1 

PAf>.JEL-REfoR,LCPS ~OOt-26SQ w t 

ASSV-CAALE f:l4 TT ~06t .. 13r;7 1 1 

ASSY"CABLE AC ~Ob t .. 1358 1 1 

ASSY-CBL CONTROL ~O61-1360 1 1 
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f!£:'::"' Dwt; 13-5061-/3~6-s A.C, INPUT 

II!; /2 30 WIIZIN~. 

"'\... POWER 

Q OIoI/OFF 

e61 \ 

~ ~ , ~-< «> I ~ 
I 
I , 

~~~> 

o , 2 3 4 8 8 11 12 14 16 .-rM I REVISIONS DATE I ENGINEE"INO RESPONS.BILITY ~ H"I" IZl 

::-,.+"-+-I;;-f--+'''''+'~.-f:::.-6:-+'::-~I=4''''-+''''-+-I-:;r .....,..,,.....,.,,..,,..,.,.,=-~~~-=-~-- -~=- -=-...... +.:,.-+.;:;-I-+-+.oIIIIII-~+-I-+-+--+-I-+- -0-1 A5 I:HvED PEl! P£0·Z.Z-':J7olf "/Z¥,'80 
4. D liDO. NOTE. 3 8-26'80 M 

-----'/ 

WA~t-JI~~ , 
HI!2:/HlDO()~ VO~TAG,"5 AilE PRESel-lT IN<;IOE TUG POWEr< 
'SUPPLY! :BE PO(Uf CHA>JC,lt-IC, F'120M 110 Volle. TO 220 VAe. 

C.OloJPlt, Vltl/TIOM 0 IZ. VICE /,IEIl~A, SET "- POWEI2 4", D 8An<=l2y 

'5WITCUES TO 'OFF 11"'0 D~/.J/JG:lT T"'~ POWEIZ COI<D\ 
FAILuRE TO OB!>EtaVE nilS PC2eCAlrnoN cAN IZE~()LT IN 

!> e-R.l O()S, I NJUIi?..,. 

NOTE!>: 

I. FA/oJS 133 f B~ ARt: IZEQt.lII2G:P 0"""- FoR THE wP 2113 S, 
IfPel/z/8, Z-IIIF, ZJI?F 

2. t:NCLOSEO WIllE! COLOR, coPe c;:) , CODE USED IS TilE 

SAME AS THE< RE>IS TOe. COLOIZ. COOlE. FlrzST NO, 

IDEIVTIFIESTHIE SAra. Co~OIZ.)SECOIJO NO. 

1 OE/oJT/r:</lE~ THE WIOE 57'I2IP /lND THE TI-fIItD NO. 
ID£J.lTIF'/es THE NAf2fi!OWGTi2/P e..{}C!!iD DE/JOTES 

WUITE BASE_J YELt.OW WIDE STRIP!!:) ANO VIOI.IifT 

NAli!.flOW STRIPIF, 

~ 0 See I:NC;INEE'/ZINt;, 12er:. OOC.l.ltvlENT (ERD) 
PIN 021tJ9-90007 Fol2 exPLANATION 
o t= !5J1t:ET NOS, 

&. [3] ~+leET 1 of I 0 

L.C.P.S. 
Lit-JE (/vIIIINS) PowGr< 

D/$T21 BUTIOr.) 5C.IIEMA ,Ie. 
TITLE 

HEWLETT' PACKARD 

I.:::NE:::,,:XT.,:::ASS:::E:::: ... :::,:LV_-,--____ I PBA.~ ~;:~/_-;; :66 _ 51 
FINISH I SCALE 

SHEET OF 
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® 
... ® .. N 

it it it it 

@V @) 
DETAIL A 

Q9 

E1 

DETAIL A 

U4 
E2 

B8E 

COMPONENT SIDE 1 .. 

CIRCUIT SIDE A ... 

<> 0 it 
_N ~. a: (.) ....... 

tJ 0: 

+ 
C3 

DETAIL A 

-j4-CR1 N 
0: 

L1 

CIRCUIT 

B 

R4 

DETAIL A 

+ 
U3 

C6 

II) 
0: 

§ N 

U 

N 
0: 
tJ ... 

0: l!!.t 

• 
~ C4@ .. 
0: 
tJ 

.. 15 

~ S 

~ .. 
0: 
tJ 

J1 

SIDE 

ITEM 

A 1 Pre-regulator Assembly 
5061-1347 

CTY. 

1 
3 
4 

12 
4 
4 
4 
1 

DE'TAIL A 

MATERIAL·DESCRIPTION MA T'L·PART NO. 

PC BOARD. ETCHED 5080·9799 
TERMINAL. E1E3 0360·0294 
SCREW. 4·40 X 3/B 2200·0143 
WASHER FLAT 4·40 30500229 
WASHER. SPLIT LOCK 2190·0108 
NUT. 4·40 2260·0001 
HEAT SINK 1205·0219 
THERMAL COMPo 60400239 

IXB - 39 



A 1 Pre-regulator Assembly Parts List (5061-1347) Sht. 1 of 3 

ITEM REFERENCE PARENT COMPo L 
NO. 

DESIGNATOR PART DESCRIPTION OPTION PART NUMBER 
OPTION ° QUANTITY PER 

(FlIST SIXI C 

CAP .OlUF 0160-2055 1 
() 1 ~tJ 

CAP ??LJF ~O% 01bO-3QOl U , 
(11 C3 

CAPACITUR.I=" I xEf> 0160.S0S4 ? 
01 CC, PI 

CAP 5bUF bV(,r 0180-0548 U ? 
I'q r 1 , f: 

CAP 121)UF lo~ 01~O-21QS ? 
00 r7 rl 0 

C·F 1500UF 16V 0180-2500 U 1 
00 r~ 

CAP tonoliF 16V Ot130-2732 U , 
00 r J 1 

STUD SOL fIE R HRM 036(\·02°4 U ~ 

00 EI-! 

AI)H QTV CLEAP j)1I70-02S1 U 0.01 

PES 2.15 K n. 125 06q~-OOA4 U , 
o I j;l1? 

RES 23.71< 1%.125 ObQA-3158 u 1 
0(1 R2 

RES 31b IX.125 ObQA-3444 2 
01 RJ3.t7 

RES 3. U)K n.ti'S 07S1-027Q t 
no ~7 

RtS 100 D.I?') 0757-01l01 D 3 
fl1 ~3,t!,111 

RES 110 1~.12S 0757·0402 u 1 
()O ~q 

RES 5' 1 1X.t25 0757-04tb [) 2 
00 ~5,6 

qf.S blQ 1~.125 07157-0418 u 2 
01 ~10,1t 
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A 1 Pre-regulator Assembly Parts List (5061-1347) Sht. 2 of 3 

ITEM REFERENCE ~AlENT COM~. l 
NO. 

DESIGNATOI PAIT DESCIIPTION OI'TION PART NUMBER OPTION 0 QUANTITY PER 
(FIIST SIXI C 

RES 1.62K 11 .. 125 0757-04?8 u t 
00 Rl 

RES 5.0 5X 2W OIH1-1675 u 
, 

00 P4 

I-IT DIS Pl PwR t205-021Q 4 

Ie SN74S Oq N 1 A20- taos t 
00 Ul 

Ie r~ r- L H( +'iV t~2h-Ot1l4 J 1 

no I.ll~ 

Ie Ll NE AR c;;v 182~-02q4 , 
Ov li3 

lISTR 2'\1£1lJn3 TUq;? 1~C:;3-0271 J 3 
"I d, 5,7 

XST~ ;?"'IJLJot TOQ2 1~C;4-04h7 ? 
no I~b, e 

)(ST~ ~ H,j 2 2 i?? A T 111 i:I 1~5ll-0477 1 
O(l r.t(l 

)(STR MJE4Q?3 tA54-0683 U ? 
00 f-;; 3, '1 

DIODE tr~?071 tQOI-0029 f) , 
(10 ~kl 

~)JODE 5IL 190t-0040 1 
Cll (""2 

STAt; J S TOR STRS23 1Q01-0460 0 2 
01 ~k~,lJ 

HOOE I r~4q36 lQ01-1065 t 
flO '-foi5 

rlODE 1N'5817 1QOt-1080 0 , 
no kb 

PIODE-Fw BRIDGE 1Q06-0051 , 
no Ck7 

PPTO ISOLATUR t QQO-0444 t 
00 )2 

~t<wSHR 4 HEL 21QO-Ol08 u 4 

~CR 114-40X.375l 2200-0143 u 4 

~UT 4-40 .250AF 2260-0001 IJ 
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A1 Pre-regulator Assembly Parts Lists List (5061-1347) Sht. 3 of 3 

ITEM REFflENCE 'AlfNT COM', L 
NO. 

DEStGNATOI 'AIT DESCIIPTION OPTION PAIT NUMBER OPTION 0 QUANTITY PER 
(F1lsT S'X( C 

WSHR #IJ 55 30c.;O-022Q v 12 

COMPOUND-THERMAL bO/40-023Q 0.01 

LAAEL-USA 7120-b830 L 1 

COIL.-FXD 68UH Q100-1633 1 
00 Lt 
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(8 ) 

~ 
13P 

PIO JI- -
+5H -5H 

RII 
RI 
1.62K 

I~.' ENGIHaRlNG "~211.1I"ITT _A ~ 12 14 11 rtM REVIIIION. 

1~~;;::t~~~~2~' ~2'~2'~'.~32l!~3~·~+=1-lL .!illLRAWN FOR CLARITY PER 
• 1 _ KJ;1-~o4 

--L......L--"=---'--L--l---"""""''''-..L...L.-'--'--'-\ H /lDO. NOTe i i'i-f5-BO '::.' 
~-L ______________________ ~~~~ 

MOTE: 
R8 
100 619 

r---------+-----~---+~U~2' 

& QJ SIEt: ENt;IIJEERI"'C, I RIEFE2.EIJc.e DOCUMEiVT (€I2D) 
piN 02109-900°7 PoR ~'Pt.I)N'''T/(''/ OF$HEETN'O:'. 

Q9 
MJE 
4923 R4 

5.6 
2W 

Q3 
MJE 
4923 

SEE WARNING 
REF COMMON 
PINS 9, K 

- 5H 

ALL RESISTORS IN OHMS 
EXCEPT R 

ALL CAPACITORS IN MICROFARRADS 

+ 5H AND -5H REFERENCED TO REF COMMON W 
IWARNINGI 

HAZARDOUS VOLTAGES ARE PRESENT INSIDE THE POWER SUPPLY 
BEFORE CHANGING FROM 110 VAC TO 220 VAC CONFIGURATION OR 
VICE VERSA SET POWER AND BATTERY SW ITCHES TO OFF AND 
DISCONNECT THE POWER CORD FAILURE TO OBSERVE THIS 
PRECAUTION CAN RESULT IN SERIOUS INJURY 

IWARNINGI 

DO NOT CONNECT REF COMMON W 
TO GROUND (GNDW, ) AS THERE IS 
APPROXIMATELY 150 VOLTS DIFFERENCE 

ICAUTION I 
ANY MEASUREMENTS USING REF COMMON 
MUST 8E MADE USING TEST INSTRUMENTS 
WITH A FLOATING INPUT 

CI 
56 

R9 
110 

-P/OJI 

IA 2B 

II 
(8)(B) 

5 

P/OJ4 
I 

(8) -< 7,H 

22 VAC 

(8)-< 8,J 

R2 
23.7K 

CR4 CR3 

1901-0460 

R5 
511 

CR2 

PIO JI-

CRI 

(8) 

1 
15,5 

LI 
68)Jh 

HEWLETT' PACKARD 

IIHI:IET I OF'I 
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ITEM QTY. 

I 1 
2 8 
J 1 
4 1 
5 1 
6 1 
7 4 
8 8 
9 8 

10 1 
11 4 

E5 

-.: -.: .., .. 
a: a: 
<.> '" <.> a: E7 

'" "'w .... a: a: 

ES RS 

!E1 E2 ITAm 
a: 
<.> R1 

R2 

N 
a: 
<.> 

E4 ... .. a: 

.., E3 
a: 

MATERIAL·DESCRIPTION 

P.C. BOARD, ETCHED 
SCREW 6·32 X 3/8 WITH LK 
COMPOUND·THERMAL 
LOCK WASHER # 4 
FLAT WASHER # 4 
NUT 4·40 
HEAT SINK TO·J 
STAND OFF 
TERMINAL E1·E8 
XFORMER 
XSTR (TO·3) 

5061-1344 
A·2020 

C1 

WIRE LIST 

RED 
RED 
GREEN 
GREEN 
WHITE 

MAT'L·PART NO. WHITE 

50BO·9796 ! 
2360·0119 

BLACK 
BLACK 

6040·02J9 
219(J.0108 
J05(J.0229 
2260·0001 
1205·0J12 
OJ80·0745 
0360·0294 
9100·2951 
1854-0869 

A2 I nverter Assembly 
5061-1344 

(LONG) 
(SHORT! 
(LONG) 
(SHORT) 
(LONG) 
(SHORT! 
(LONG) 
(SHORT! 

SECTION A·A 

E7 
E8 
E1 
E2 
E6 
E5 
EJ 
E4 
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A2 I nverter Assembly Parts List (5061-1344) 

ITEM 'EFE.ENCE PARENT COMPo L 

NO. 
DeSIGNATOR PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER 

[FIIST SIXI C 

CAP 61;f)PF 10% 0160-3573 il 2 
IIIJ C I ,2 

STU!) SOLf\FR TE: fH 0'3bO-0294 L P 
(I( Fl-!' 

SPC~ ftI~ ~bX.1RI 0380-07IJ5 l A 
(l ( F. '1-16 

PES 47 5% .?~ Ob~3-470~ lu II 
III Rl,ll,t; ,7 

~I::..S 1 10X ... Oil 0811-3438 l, IJ 

t) t R(l,3,t.; , ~ 

Ht t\ T SIM< 1?0C:;-0312 l LI 

)'ST~ NPN T03 lOll 1854-11869 I 4 

01 I.; 1 -!~ 

DIOI)E t ~,14C:)~t- t Q 01-lobS I IJ 

tJ(j Ch'I-4 

Lil t'/SHk 4 HFl 21QO-Ot08 lu 1 

~! Ll T 4-40 .250AF 22bO.OOOI ilJ t 

SCR #tb-32X.1J37L 2360-011Q ilJ 8 

iNSH~ 1#4 S~ 3050-0229 lu 1 

Lt\~E.L-USA 7120-6830 IL 1 

xrO~MtR Ql00-2951 IU 1 
VI 1 1 
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I
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TITLE A~A2. 

HEWLErrl PACKARD 
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~ A·laos 

10 
El1 

E4 [;J iij .. ... "'u .. 
'" !II"'" N El0 
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G B 
EJ~ E5 E7 

C2 .. " N ... 
'" "' '" ... .. ... .. i< i .. i< i< u '" '" '" '" u '" u 

.t 

5 ~ ~SE~B DG:{s 
E3 C4 N 

8 ~ 
+ El 

[!] C7 

CR5 

C9 

R20 

R21 

CR7 

.1 

E9 

ITEM QTV_ 

1 1 
2 3 

SEE DETAllC 

+G) CR6 

.1 

3 2 
4 2 
5 1 
6 1 

E2 

OOMPONENT SIDE 1 • 

CIRCUIT SIDe A • 

.. 15 

.. S 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1 
-
-
4 
2 

.05T8 
1 
1 
2 

2.5" 
2 
1 
8 
1 

* A3 Battery Charger (PF RS) Assembly 
5061-1348 

11 

12 

DETAil A 

DETAllC 

MATERIAL-DESCRIPTION MArl-PART NO. 

PoCo BOARD ETCHED 50BO-98oo 
TERMINAL, E 1-3 0360-0294 
# 4-40 x 3/8 SCREW 2200-0143 
# 4-40 WASHER, FLAT 3050-0229 
# 4-40 NUT 2260-0001 
LK WASHER 4 HEL 2190-0108 
HEATSINK 1205-0219 

- -
- -

SPACER 0380-0305 
SCREW 2360-0117 
DELETED 
THERMAL COMPOUND 6040-0239 
NUT 2740-0002 
WASHER, LOCK 2190-0034 
WASHER, FLAT 3050-0236 
WIRE 18 GA_ YEL 8150-0577 
SCREW 6-32 x .250 lG 2360-0113 
JUMPER WI 8159-0005 
STUD SOLD. TERM. E4-El1 0360-0474 
EYELET 03611076 
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A3 Battery Charger (PFRS) Assembly Parts List (5061-1348) Sht. 1 of 4 

ITEM REFERENCE PARENT COM'. L 
NO. 

DfSIGNATQI PART DESCRIPTION oniON PART NUMBER OPTION 0 QUANTITY PER 
(FIIST SIXI C 

01 
(13 
oc; 
07 

CAP O.tUF otr;O-Ot?t LI 1 
[11 rio 

CAP • llJF ?OX 'iOV 0160-0576 U , 
fit r I t 

CAP .OlUF Ot60-2055 LJ t 
no r 1 

CAP~CITOR .OlMF 0160-31151 ? 
oJ (:8,<; 

CAP 1()OUF ?O~ 01AO-OO9B ~ 
, 

"1 Cll 

~AP 6.RUF to~ otRO-Ottb 
'"' 

, 
00 r2 

CAP tlJ~ 1()~ otRO-02Ql J ~ 

01 r3,5," 

CAP ~3OUF tOX {J180-t714 1 

(Ill r 7 

STUD SOLf'lER TERM O'6 0 -02Q4 I 3 
(10 Fl-3 

STUD SOLnE'~ TERM O~hO-Oll74 R n, F'I-l1 

I:VELFT O~bl-l07b IV t 

SPC~ TAP tl6X.l?5 03~O-O305 Q 

AOHESIVt O1.l70 .. 01.l0q O.Ot 

~~S 4701'. 5X .25 06f1~-4711C; , 
00 Rb 

~ES 2.t51< t~.125 06QA-OOAt.I 1'1 1 
00 R2a 

RES 2.61K lX.125 06Q8-0085 1 
rO P25 

RES 3.831< lX.125 o6Qe-3tS3 1 
rO ~10 

RES 23.71< U.125 06QS-3158 LJ , 
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A3 Battery Charger (PFRS) Assembly Parts List (5061-1348) Sht. 2 of 4 

ITEM REFERENCE PARENT COMPo l 

NO. DESIGNATOR PART DESCRIPTION oniON PAIT NUMBER OPTION 0 QUANTITY PER 
(FIRST SIXI C 

06Q8-31S8 
00 1<27 

RES 2b.1 K 1%.125 0~q~-31SQ P 1 
no Rp~ 

PtS fib.al< lX.125 06qA-3162 '? 
00 F'7,lo 

RES 348 1% .'50 06Q8-3403 1 
00 R20 

RES 287 1%.I(1S 06QA-~443 U , 
00 I-i?q 

RES 2611< n.l(15 ObQ8-3a55 u t 
00 R5 

RES 2871( n.125 O"QA-31J~6 IJ , 
01 R~ 

RI;S 1.(ll K 1~.1?C:; 0757-027" II 1 
no r.tdA 

RE.S ~.161( P,.1?5 0757-027Q U 1 
no Fl2 

RES lK U.12S 0757-02AO v t 
00 RtC:; 

PE'S 1. HI( '~.125 0757-0317 II ? 
00 Pq,2' 

RES too 1%.125 0757-01./01 0 1 
nf) RJI.I 

RES 5tl lX.125 07,;7-0aI6 0 ? 
(II I=IP.,(12 

RES 750 1~.125 0757-0420 1 
00 Rq 

RES 10K 1%.125 0757 .. 0442 r, 1 
01 RI7 

Rf:.S t 11< tX.125 0757 .. 0443 1 
n 1 R3 n 

~ES .?7 5% 2'H 08tl-1bSQ 1 
00 ~21 

~T DIS Pl PWR 120S-021Q 1 

HT OIS TO-3 120S-02eQ t 
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A3 Battery Charger (PFRS) Assembly Parts List (5061-1348) Sht. 3 of 4 

ITEM REFERENCE PAIENT COMPo L 
NO. DESIGNATOR PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY Pel 

(FIRST 51., C 

IC '7aOBC 1826-0146 u 1 
00 Q6 

I.C. ,.,c '302 1~26-0174 1 
00 U2 

Ie UA 74te 11l 26-027t u 1 
(10 UJ 

XSTR 2N4403 T092 lB53-0271 IJ ~ 

01 Q3,S.11 

xsTR 2N4~9~ T03 1~53-0421 1 
('10 Ql 

xSTR 2N37bb T066 tA54-02Sq u 1 
(10 qR 

lC5TR 21\J4lJOt T092 18154-0467 U 3 
III (~2,7r10 

DIooE SIl lq01-0040 2 
01 (FiIl,11 

DIODE 1901-1062 U , 
00 CtHJ 

DIODE lQot-10B6 ~ 
01 CRS:;·7 

0101)( tQo2-0064 I) , 
00 ~i<3 

n 1 o-zrJR 1~~?7 1902-0680 ) t 
on ~~? 

[HOOE ?"31V '5% lQOi'-3002 lJ 1 
00 ~kq 

1<£:.5 5KOH~i 10% 2100-3207 1 
00 jQ? 

~fS VAl? ':;00 0t1~ 12100-3351 1 

00 ~3 

PES '50KOHt.'I 10% ~100-33S4 , 
(I t PI 

I'--KWSHk 10 HEL 12190-0034 ~ t 

I'-KI'4SHR 4 HFL 12190- 0 108 1 

~CR #4-40X.37SL ~200-0143 ? 

~UT 1.1-40 .250AF 12260-0001 ~ 1 
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A3 Battery Charger (PFRS) Assembly Parts List (5061-1348) Sht. 4 of 4 

ITEM 'EFEIfNCE PAIENT COMPo L 
NO. Df$IGNATOI PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER 

(FIRST SIXi C 

SCR *6-:32X.2'50L 236 0-0113 U 2 

SCR #b-32X.375L 23bO-0217 U i' 

NUT 10-32 .375Af 2740-0002 U , 
~SHR 

" 'J SS 31)50-022Q U 2 

I'iSHR P1n R~S 30S0-023b U ? 

DUPE. lJRN ,,010-0015 U 0.on1 

CUMPOUNO-T~ER~AL b040-02:39 U o.ne; 

LAAt-L .. tJSA 7120-bP:30 L 1 

~j I Rf lA Vl=l A150-0S77 C 0.21 

WIRE JU~·'Pf: RS 81SQ-OOOC; D 1 
I'll 1'111 
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R24 

RI? 
101< 

1\25 

" y 
MLO(B) 

1':l0\ 
IQ(gZ 

I 

r----~3 >- (8,7)+1"" 

P/OJ3 

e,2. 
y 

MLOST (8) 

5,( >-+SV(8,7) 

>- (8)+5M 

B,L\.·TTE~"'· C\4A.RG:oEK' 

BOARD (PFRS) 
A3A 

ff'1I? wl"?/,;, III 
B-;;-tK> 'OJ' 
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G 8 N m N a: ..... - a: u 0:0:0: 

en .... co 0 "' .., .. 1lI: .... -"'-Ill: CJ Ill: Ill: 0:0:0: 

~ 
X 

I ·1 Cl 

lS C6 

"' ..,.., 
0:0: 

.., 
0: u N 

.1 5 
X 

~P.II 
R34 

R4 

R5 .. 
0: 

"':! 
0:0: 

DETAI l DWG. A 
FOR 03. 5 

OETAll OWG.8. 
FOR Q2, 7 

~ FORCRII 7 

A 
R20 

ITEM 

1 
2 
3 
4 

.. 15 5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

--_. 

* A4 Battery Backup Assembly 
5061-1349 

OTY. 

1 
3 
4 
2 
4 
4 
1 
1 
1 
1 

05T8 
4 

1.2" 

MATERIAL-OEseR IPTION 

80ARD ETCHED 
TERMINAL El, E2. E3 
SPACER 
HEATSINK 
SCREW 6 32 x .438 
SCREW 4 40 x ,25 
SCREW 
NUT 
WASHER FLAT 
WASHER·FIBER 
THERMAL COMPo 

. ___ 1 

SPACE R 
DELETED 
WIRE 
DELETED 
~--- ---

MArl·PART NO. 

50812301 
03600474 
0380·0305 
1205·0289 
2360-0117 
22000103 
22000143 
2260·0009 
30500229 
3050·0080 
6040·0239 
0380·0886 

81503426 
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A4 Battery Backup Assembly Parts List (5061 -1349) Sht. 1 of 4 

ITEM REFEIENCE PARENT COMI'. L 
NO. DESIGNATOR PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER 

{FIIST SIXI C 

CAP .OO2?LlF 10% 0160-0154 1 
00 C7 

CAP .1 UF ?O% 50V 0160-0576 3 
01 fl.l,<;,Jt 

CAP 100PF 5~ 0160-?204 1 
00 ~3 

CAP 1500PF 5% 0160-2222 1 
(\0 rtO 

CAP 5000PF lOX 0100-3458 1 
<'0 Ir; 6 

CAP .0'5UF-20+RO% 0160-3460 1 
00 r? 

CAP 10nUF 20% 0180-00qa ? 
00 ~ t , e' 

CAP 'LlF" 10'! 0180-02Qt 1 
00 r5 

CAP ~Qllf 1 0 % O'~O-03q3 , 
00 (:12 

STUD SOLOfR TERM 0360-0471.1 v 3 
(\ J ft-3 

SPfR TAP tl6X.125 0380-0305 lJ 

STANDOFF O~RO-OA86 tI 

AOHESIVE Otl70-01.10q v 0.01 

RES 2.151< 14.125 06qA-OO~a v 1 
00 Flb 

~ES 2.~1'( tX.125 ObqA-0085 u 1 
00 pq 

RES 3.83K U.125 ObQ8-3 t rn u t 
00 ~ln 

RES 4.b4K ,x.125 ObQA-3155 D 1 
00 PIQ 

~ES ttl.7K 1%.125 ObQS-315b P 1 
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A4 Battery Backup Assembly Parts List (5061-1349) Sht. 2 of 4 

ITEM REFERENCE PARENT COM'. l 
NO. DESIGNATOI PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER 

,FIIST SIX} C 

0698-:3tCi& 
00 R12 

RES 19.6K 1%.125 0698-3157 ~ t 
00 P7 

RES 22 C;~ 2i~ 06Q8-'3609 U 1 
00 P2R 

PES 120 5% 2~ Ob9~-3b?2 II , 
o () R6 

RES lK 1%.12'5 0757-02ttO It,) ~ 

00 Rtl,3£1 
01 .3 

PES tl?.2 1%.125 0757-03t6 II 1 
() /) P?b 

RES 100 1%.125 07'57-0"01 i> ? 
111 RtlJ,24 

RES '51 1 U.t?S 0757-0"16 " ? 
()t R22,~2 

PES 5.111< 1%.125 0757-0l.i38 0 1 
Ou R~~ 

RE.S 10k ne:. PIS 0757-0442 0 P-
ol "'/:"1,17, tl:l,21,23,27 
03 ,31', 'q 

RES 201<. n. t 2') CJ7S7-044Q , 
00 P?Q 

RES '51.11<. , ~ • 125 (l757-0458 i) t 
00 pn 

RE.S 1001<. 14. t 25 0757-0465 D t 
00 R35 

RES 1.lJ71< tX.125 0757-1·094 D ? 
00 RtS,11 

RES .05 10~ ~v. OB11-1826 U 1 
00 PC; 

RES .07 5% 51'1 Pw 081t-3174 1 
01 P20 

RES t tot .LtOI'l 0811-3438 l.) 
, 

01 R25 

HT DIS TO-3 1205-0289 2 
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A4 Battery Backup Assembly Parts List (5061-1349) Sht. 3 of 4 

ITEM REFEHNCE 'AlENT COM'. l 
NO. 

DESIGNATOR PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER 
(FIRST S'XI C 

Ie v REG tA2El-OOl.lq IJ t 
no lJ2 

Ie MC11.156 P1 lR26 .. 013Q 1 
00 U 1 

r.c. role ~HOi? IA2El-Ot74 u t 
00 U3 

XSTR 2N3740 T066 1~S3-0052 U , 
00 G7 

XSTR 2'114UO~ TUQ2 18')3-0271 ~ ? 
00 (,llJ,t 

XSTR 2 N43qA T03 1~53-0421 2 
(10 Q3,S 

xSTI< 2N376n TOl,6 lA5LJ-02C;Q J t 
00 Q(l 

XSTR 2 N4LJ(l1 TOQ2 Ifl54-0Ub7 ~ 
, 

00 t;;~ 

SCR 2Nr::;062 lA84-0232 1 
00 CR12 

THYRISTUP SCR 1881.1-0233 1 
00 CRt1 

RE.ClIfIEP SIL lQo1 .. 00~3 U lJ 

!'1 ~k1 ,~. LI.7 

DIODE SIL tqOt-0040 1 
01 Ir:h 13 

DIODE INl1q3h lqot-tObS t 
1'0 '""wI:) 

PIOOE lQot-t086 u ? 
flO r1<A,10 

) lODE ~.1qV tQo2-0oaq J 1 
00 Ir:.-.CI 

OIODF ~.83V lQI)l'-30SQ J 1 
00 '""1'<#1 

I) I I'JI)E lJ.naV lQ02-3082 t 
00 rf(? 

RES VAR 1500 OHM ~100-33S1 t 
00 ~2 

RES VAR tK 10% ~'.OO-33S2 1 
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A4 Battery Backup Assembly Parts List (5061-1349) Sht. 4 of 4 

ITEM IEFfiENCE PAIENT COMPo L 
NO. DESIGNATOR PART DESCRIPTION onION PART NUMBER 

onION ° QUANTITY PER 
(FIIST SIX) C 

2100-33'52 
00 Rl 

SCPo tI-tloX.25 2200-<'103 U tI 

SCR *tI-4<'X.375L 2?00-0143 U 1 

r-.UT tI-IJO WILl< 2260-0009 U t 

SCR #6-3t'X.375L 2360-0117 U II 

wSHR #5 3050-0080 U 1 

\,SH~ tll~ SS 3 0 50-022Q U ,. 

CO~POUND-THER~AL f.,040-023Q 0.°1 

L~RE.L-lJS~ 71?O-6A~0 ... 1 

t.I""f:. 30A""G ~';HT 81'50-3t12b C 0.10 

CurL (HK 3300U H Ql0ll-1b65 U 1 
Ill) II 

THA~SFORMER-PULS 9100-tlO6Q U , 
01 T 1 
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ASSY 6011-'311 
8-1842 

C2 

tl 
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ITEM OTY. 

COMPONENT SIDE 1 ..... 1-------------------..... .16 

• S CIRCUIT SIDE A .... .._------------------.... 
1 

4 .0lTB 

** 

5 
6 
7 

A4 Jumper Board Assembly 
5061-1351 

1 
2 

REF. 

MATERIAl·DESCRIPTION MArl·PART NO. 

PC BOARD· ETCHED 50B1·2302 
SPACER 6-32 x .125 03B()'0342 
HEAT SINK 1205·02B9 
THERMAL COMPOUND 604()'0239 
TRANSISTOR 01 1853·0421 
SCREW 6-32 x .375 236()'0117 
DELETED 
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A4 Jumper Board Assembly Parts List (5061-1351) Sht. 1 of 2 

ITEM REFERENCE PARENT COMPo l 
NO. DESIGNATOR PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER 

(FIIST SIX} C 

CAP 100PF r:;~ 0160-220i.l U 1 
no (2 

CAP 330UF 10'.¥ 01B"-1714 1 
no C I 

SprR TAP #6X.125 0380 ... 0342 ? 

~DHESIVE. O'J70-0uOq 1'.1 o.nt 

'u.s 2.151< P .• 1 :?C) ObQA-OO~4 ~ 
n 1 Pl,e,S 

PES 2.61'< 1\. t ~5 06qR-OO~C; J 1 
n1 R!~ 

RES '.A3K 1 %. P5 061.)8-3153 1 
I) (J RG 

RES 2(1.7 11.125 O~qR-34a3 1 
00 R7 

RES 61. q 1~.12r; 07'57-0?7b u t 
00 to' I 1 

IUS , .33" n.l?5 07C;7-0317 1 
1)0 IPI'l 

PES 5.11" n.12C; 0757-0438 ) 1 
00 ~e 

RES .27 C;% 2 iii 081t-t6Sq ~ 1 
00 RtO 

HT DIS T[I-"3 12oC;-028Q 1 

Ie v REG tP.26-004Q ~ t 
00 )2 

I.C. Me '3302 1826-0174 .J t 
00 ) t 

XST~ 2 N43Q8 T03 185'3-0421 1 
00 ~ 1 

IXSTR 2f1J4lJOl TOQ2 1A54-0467 1 
no IB 

PIOOE SIl lQOt-0040 ~ 2 
~O rR6,7 
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A4 Jumper Board Assembly Parts List (5061-1351) Sht. 2 of 2 

ITEM REFElENCE 'AUNT COM'. L 
NO. DESIGNATOI 'ART DESCRIPTION OPTION 'ART NUMIER OPTION 0 QUANTITY PER 

{FIRST SIXI C 

DIODE lQ01-tOA6 ? 
on CRlI,C; 

DIODE' "?'7V 5X 1Q02-3002 tJ 1 
00 Clol1 

RES VAR tic 10~ 2tOO-33t;2 ~ 1 
00 R12 

SCR *6-.5?X.37'5L 2J60-0117 U ;> 

CUMPOUNO-THE:RMAL b040-02'3Q 0.01 

LABfL-USA 7120-6830 1 

WIRE JUMPERS A15Q-0005 ~ 1 
fl1 Wt 
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> 
R27 
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~ 

R44 OUl 

~~ R45 R4 "' .. R46 C3 R5 E1 0.:. 
R47 R6 ~ 

C4+ Ul 
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R30 R8 
C5 R9 E2 

R48 R10 C6 
C14 
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R49 CR5 CR2 

C15 C7+ 
U3 dE] 

(§ C8+ R12 8 
R32 R13 

+ C16 R33 R14@) R50 01 
R51 

C17 @ 
(@J\@J R35 R17 

R36 R18 C18 ::u R66 

~ 
R52 ~ 

R37 U4 

8 R38 
R39 

C19 R53 
CR13~ @.§) R61 Cll + 

015 R58 R19 ® R59 R40 R20 
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(§ ~~~ @) R22 @ R23 
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R6D +C22 CR3.,. R43 

A5 Control Board Assembly 
5061-1345 
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A5 Control Board Assembly Parts List (5061-1345) Sht. 1 of 3 

ITEM IfFflfNCE 'AlENT COM'. L 
NO. DESIGNATOI PAIT DESCRIPTION OPTION PART NUMBER 

OPTION ° QUANTITY PEl 
(FIIST SIXI C 

CAP .47UF-20+801 01&0-0174 ? 
01 Cla,tS 

CAP .Oil7UF 20% 0100-0575 U 1 
01 Co 

CAP .otUF OtbO ... Z055 U 1 
01 (5 

CAP 2000PF '5% 01&0-2225 i.J 1 
00 f2 

CAPACITOR_FIXEO 0100-1505/.1 U 1:1 
01 C) '\0, 13,17-1Q 

CAP tJ .7UF ~51'IJVI)C 01~O-0100 U , 
1)1 [7 

CAP ?2UF t()~ 0180-0197 0 ? 
01 r",1b 

CAP 22UF lOX 0180-0228 , 
01 C3 

CAP .bAUF 1(l~ 0180-0373 U 1 
(l() C~ 

CAP 5bUF bVDC 0180-0548 u 1 
00 (22 

CAP I,.~UF ?O% 0180-1701 I 1 
00 C12 

CAP 120UF lOX 0180-2t1lS u 1 
00 ca 

STUD SOLDER TERM 0360 .. 0294 U ? 
no E. 1 , i? 

RES 220 r;% .2S 0683-2215 u 1 
00 p&O 

RE.S a7 Ci't .25 068'3 .. 4705 1 
00 PLIO 

RES 2.151< 1\.125 0698-0084 9 
01 ~1.I-7,9 ,2~,30,5t1,66 

RES 2.611< U.125 069A-008S 2 
I 
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A5 Control Board Assembly Parts List (5061·1345) Sht. 2 of 3 

ITEM IEFElENCE PAIENT COMPo l 
NO. DESIGNATOI PIIIT DESCIIPTION OPTION PIIIT NUMBER OPTION 0 QUIINTITY PEl 

IFIIST SIXI C 

06q8-00~S 

01 R23,Sq 

PES 17.81< 1%.125 06qR-~13b U 1 
n1 ~lq 

RE'S i?37k 1%.125 Of,qR .. '3t50 u 1 
01 ~20 

RES 2.$171<' U. 125 06Q8-'3tSl 1 
00 pp 

PES 4.2C?K P: .125 06Q8 .. 311:j4 1 
01 P24 

PES 4.64 K U.l?5 06QS-315S n IJ 
(11 P12,35 ,36,64 

PES '''.7 K 1~.1?5 06Q~-3t5b Ll i' 
(\ 1 Io'?1,t-7 

R£:S ?b.1 K 1X.12'; 06QA_'31SQ D t 
00 1R5t> 

RES 14.7 1 % • r;~J 06Qp-33A8 U ? 
01 Q/~A,llq 

PES 3~3 1%.1;'>5 06QA-'3446 U ? 
n 1 Ri~ll,lJo 

RES 11l7K U. 1?5 06QA-'34'i2 t 
01 IP,,~ 

RES "b.4 1%.t25 06Q8-4037 2 
flt ~4C;,1J7 

~ES t.7AIt n.t?s 0757-0278 J t 
(\ t PJ7 

~ES 3.tb k IX.12S 0757-027Q 1 
00 P32 

RES 1"- 1%.125 0757-0280 q 

01 RtO,11 ,2?,C?b 
03 n,~o ,td,b2,b3 

~[S t .331< 1%.125 07157-0317 , 
00 RIJ2 

~ES 75 U .• 125 07c;7-03Q8 I 
00 R27 

~ES 511 1%.125 0757-0416 '3 
01 RSt-'53 
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A5 Control Board Assembly Parts List (5061-1345) Sht. 3 of 3 

ITEM IEFEHNCE 'AlENT COM'. L 
NO. DESIGNATOR PART DESCRIPTION OPTION 'ART NUMIER OPTION 0 QUANTITY PER 

IFII5T SIX} C 

RES 562 U.125 0757-01.117 t 
00 R4:3 

RES 7150 U.125 0757-0420 ~ t 
01 R2S 

RES 5.11K U.125 0757-0438 0 0 
(\1 R14,18 ,37,55 

RE.S 7.51< IX. 125 0757-0440 t 
00 R3 

RES 10K U.125 0757-0042 D t 
00 R3q 

RES 12.11< '~.t2S 0757-0444 D , 
01 R57 

RES 20K U.l?5 0757-044Q 1 
Ot PbCj 

RES t .tl7" '~.125 0757-1oQtj 0 ? 
01 1:/13,38 

TijG #20 TFF. "'AT O~qO-0212 (l.Oq 

Ie S1\I70S!12N lR20-06?q U t 
00 lI2 

Ie v PEG t~'?6-004q U 1 
00 U3 

Ie (,JUAD CflMPTP tR2b-Ol~8 U ? 
flO LJ 1 , t.I 

XSTR 2N'''l()~ TUQi? lR'53-0271 U Ii 
("It ~~1,(!,1 'i,18d Cl 

XSTR 2f1l01l01 T092 lRr:;O-(l467 u 1 0 
(11 RtI,C:,7 -lfl,12-1t1,17 

DIODE" SIl lClO,-ooao D 0 
01 tR3-5, 13 

OIODE ZNR '5.11V lQ02-0041 D t 
00 rR' 

DIODE 2.foI1V lQ02-012b v , 
00 ~R2 

RES VAR 11< 2100-tQ86 U 2 
00 ~ t ,2 

LASEL-USA 7120-1,830 1 
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DETAIL~-G 

DETAIL-C 

A 

SEE DETAIL C 

TO E12 

DETAIL-e, 

DETAIL-R 

SEE DETAIL E 

DETAIL-E 

0~~ 
6ND ~ ~ XFMo:t -.5 Tf( A P ~ 6TRJ'fP 

E3 

- /' ~@ 
eorT()M 8/:) ~ 

~ 

qOOOOp.J8 
I 4-

GR3 
-ocJ-

=QIf 

c::::J ~ B 

J3 

A (~>'4-
506/-137/ 

___ ~~ __ ~=-~~~ __ ~B~-~2~O~~~=-3 ____________ ~ 
5EE DETAIL F 

J2 

SEt Of;T/JIL (i, 

SEE DETAIL A 

Sff DETAIL H 

53 

DETAIL-A 

EGULATOR OUlPUT5~61_3403 IS 

~~~~~ED HERE 

E 1'7 

oeTAI L-B FoR 

} 

vIEw OF .sWITCH @ 2.PL.CS 

CD 

Y":::\ 2 PLCS 
\"V 

DETAIL-F 

@ 2PLCS 

~ 
j i Ql 

@~~'" 14 

DETAIL-D 

E7 
eel? 

09 ~ ®CJ3 ~ el3 

c~I'" ~Rlb 

DETAIL K 

11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

65 
66 
67 

MATER IAL-DESCRIPTION 

BOARD P.C. 

PAD-FOAM AlOR HEATSINK VOLTAGE REGUL 

LUG CRP 16-14 
LOCK WASHER SPLIT 
NUT HEX 
WASHER FIBER 

SCREW 6-32X2.5~~L1T 4 
LOCKWASHER, 
SCREW 4·40x.250 
EXTRUDED WASHER 
WASHER FLAT 
NUT HEX 

HEATRSW'NA~HER WiLiP F IBE 
SCREW 
WASHER 
SCREW 6-32x.625 LG 
WASHER FLAT 
WASHER SPLIT 
NUT HEX 6.32 
HEAT SINK 
NUT HEX 
EYELET 

0.67' WIRE 16 GA RED 

10 

18 

16 
3-1/2" 

2.500 
2" 

SPACER NYLON 
SCREW 4-40x.750 
CARD HOLDERS 
CAP 2.2 NF C23 
SLEEVING FLEX 
SCREW 4-40 x .56 

SCREVvW~~2ExR3;:llT #10 

~~~~ER FLAT #10 
NUT HEX #10 
LUG FASTON 
RIVET 
SPACER 
TERMINAL 

TERMINAL 
EYELETS 
FUSE CLIP 

TERMINAL 
WIRE BLUE 18 GA 
WIRE YEL 18 GA 

EGRN22GA 
~~~NECTOR. PIN TYPE 
LUG FASTON 
WIRE 16 GA BLACK O.~1· LUG CRP 22-18 GA RED 

3 TY-WRAP MPOUND 

OllB THERMALC~ BD HEATSINK 
OUTPUT RE 

1 
95' 

SPACE R 

LK WASHER .:t10 INT 

SCREW 6-32x~7~A RED 
LUG CRP 22 1 

HEX LOCK W:~HEER 
WIRE22GAB 
GND STRAP 
i5V STRAP 
ASSY-WIRING 
SCREW 1/4x20 
NUT 

FLAT WASHE_RR 144>( 25 

FIBER WASHE #4 SCREW 
WASHER 1/4 FOR __________ __ 

5080,9798 
4208-0171 
5001-2680 
0362·0561 
2190-0032 
2950-0036 
3050-0665 
2360-0221 
2190-0003 
2200-0139 
3050,0006 
3050-0100 
2420-0001 
1205·0312 
3050-0004 
2360-0117 
3050-0239 
2360-0203 
3050,0227 
2190-0851 
2420·0003 
50012808 
2260-0001 
0361-1076 
8150-2185 
0380,0996 
2200·0151 
5040-0170 
0160-0128 
0890-0064 
2200-0091 
2680-0099 
2190-0034 
30500236 
2740-0002 
0360-1685 
0361-1032 
0380-0383 
0360-0090 
0360-1167 
0361-0252 
2110-0269 
0360-1529 
8150·2893 
8150-0577 
8150-1645 
1251-2913 
0362-0480 
8150·2605 
0362-0317 
1400-0493 
6040-0239 
5001-2691 
3050-0234 
2190-0011 
2360-0197 
0362-0321 
21900108 
8150-1546 
5001 -2622 
5001 -2621 
5061-1362 
2940·0103 
2950-0004 
3050-0222 
30500023 
3050-0229 

A6 Mother Board bl (5061-1371) Assem y 
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ZPLc:s1@ ~ 
ZPLCS~ 

NOTE: THIS LAST SINK APPLICABLE 
TO B REVISIONS OF 5061-1371 
ONLY. 

ITEM 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
13 
14 
15 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Heat Sink Assembly 

,.k·'~T~n __ L"")f·"'P!)N~"'lT 
__ .... 1 DE. 

QTY. DESCRIPTION 

1 HEAT SINK 
1 PC ASSY 
6 SCREW 6-32 x .500 WITH LOCK-WSH. 

DELETED 
3 INSULATOR 
1 THERMO SW. 
3 SCREW 4-40 x .250 

DELETED 
DELETED 
DELETED 
DELETED 

2 DIODE CR 11. 12 
2 LOCKWASHER .250 
2 NUT HEX 
1 LUG SOLDER NO.4 

AIR THERMO COMPOUND 
3 INSULATOR 

AIR SUPER BONDER 430 ADHESIVE 
5.5" BLUE 22 AWG. WIRE 
4.5" RED 18 AWG. WIRE 
4.5" VIO 18 AWG. WIRE 
3.5" BLK 18 AWG. WIRE 
4.5" W-RED 18 AWG. WIRE 
5.5" W-GRN 18 AWG. WIRE 
4.5" W-BLUE 18 AWG. WIRE 
5.5" W-VIO 18 AWG. WIRE 
5.5" BLUE 22 AWG. WIRE 

2 SNUBBER (N1. N2) 

'23 

PART NO. 

5001-2691 
5061-3403 
2360-0121 

0340-0503 
3103-0085 
2200-0103 

1901-0884 
2190-0032 
2950-0036 
0360-0272 
6040-0239 
1200-0043 
0470-0526 
8150-1546 
8150-2891 
8150-2894 
8150-2890 
8150-2649 
8150-2899 
8150-2900 
8150-2650 
8150-1546 
1810-0500 
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A6 Mother Board Assembly Parts List (5061-1371) Sht. 1 of 6 

ITEM REFERENCE PAIENT COMP, L 
NO, DESIGNATOR PART DESCRIPTION OPTION PART NUMBER 

OPTION ~ QUANTITY PER UM 
!FIRST SlXi 

~ r~p u. 1 UF 01':;0-0121 I 1 
\) 1 .5 :J 

~AP .OlUF 20lo 01';0-0123 ) I 
tI 1 1 7 

r:;AP. 2.2UF OlbO-OUf< ") 1 
t'l J' 3 

~A'" 50pr r::;% 50011 01.,0-2023 I 1 
(I 1 ~ ,r. 

~AP .()1l1~ I)lbv-2055 ..J LI 

(l 1 -, ,e,P , I 'j 

r- AP 4700PJ: 10% (11,,0-2627 I 1 
;; 1 - 1 q 

I'-'AP t150UF 11~()-U431 I 2 
(11 .12.ti 

; liP 121)l1F 1 0lo ('1~1I-2t4r:, .I 1 
(, :, r~ 

",t. P q 70 r,UF 6. 3 v Olf'.t)-265;? 1 
(/ U .~ 

~IIP 750 lJF 4(,V ~ 1 )'Ill-2b'j 3 I 1 
OIl ll:i 

~Aj-J 5200UF 6.3'1 Pt~O-2t.-5tJ J 1 
GO 10 

~~p 3300UF ?5V 01RO-2658 .J ~ 

UP ~~,tl, 14 

r-: AP O.OI6SF b • .3V b 1 flll-26S<,l I 1 
)0 L.lb 

~-F 2000UF 25V rt80-2bbO u 1 
) 1 . 3 

I...-F 900UF 2Sv AL P180-275S lJ 2 
01 r:7,9 

~RANS INSULATOfc 03tiO-OS03 U 3 

~TUD SOLDER P3bO-OO90 U 3 
01 2,11, 12 
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A6 Mother Board Assembly Parts List (5061-1371) Sht. 2 of 6 

ITEM REFERENCE 'AlENT co .. " L 
NO, DESIGNATOR PART DESCRIPTION O'TION 

PART NUMBER OPTION 0 QUANTITV PER UM 
(FIRST SIX) C 

1 L k '<1 - SOL L) f fJ L \i l· 036U-027? J 1 

H>P'! DHL-TUf· 03bll-1167 I 1 
(. ;J I 

T t: I·Ui STUU FI\U {)3b0-1<;2~ J 1 h 

01 ~ - 1 (: , Ij-15,17-?O,2? 

.... LJli SOLI)!:i"' tf,:) 03hO-ll)eC; I -~ 

En.l ~LlJ FLr. f),Shl-0?52 J cO 

~Ll .121t)x.2v(} 03hl-H32 J S 

.. 1.1 I". CRf.l.?2-1BfSb (l31:.2-0~17 , 2 

Ill, C'<P22-P'Rlo (l3t-~-0321 ,J 1 

,:,·".:.-SGL (:1 ~ r 1)3 b 2 - 0 ') I:- 1 I 4 

::. T llF - .... 11 T-ll!\ n.se.O-U7'1 I c 

r"i->ACt .... P/P.I.?'J \3~I)-09G1b J 1 

ll')H!:.Slvt r~'.I:, L'!'H; u47v-U5~b J o • i) 1 ~ T 

f'<f~ d.bl'" 1/'. or, ,)b"iM- U OJ?!! , 1 
l 1 ~~ 2 e 

kfS 1.J~.2 P~. 12'; 0757-0316 " tJ 

lq ~1,'~," , 9 

kF:S 22" ':j% ?~i f'" Li li7bQ-uOtlS fJ c. 
t' 1 P I f", I I 

~f.S 1 K 5% lV .... P ~'i ON11-158b .1 1 
01 ~12 

~E:.S .05 lOX 3N 081I-1R2b I 1 
,1 ",3 

PES .125 OHtA 0~'1-18'16 J 1 
)() ~7 

~FS .25 5% lOr, r811-3I7t> .J 1 
~O ~ 13 

~ES 0.18 OH~" I'i~~ 0811-3293 ) 1 
00 ~? 

~E.S SO 5l 20~ Pi'l 081Q·0022 ~ 1 
00 Ftlt1 

~HERMISTOR 0837-0130 ~ 2 
PART NO CONT 
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A6 Mother Board Assembly Parts List (5061-1371) Sht. 3 of 6 

ITEM IEFEIENCE 'AlENT COM'. L 
NO. DESIGNATOI PART DESCRIPTION OPTION PART NUMBER OPTIGNO QU"NTITY PER UM 

(FIRST SIXI C 

PAIH NO CONT ~837-0 130 
00 RS d: 

SLEEVING FLfl(. ~BqO-OOb" O.B FT 

THG HS bLK • 37~O ~dqO-02ql 0.17 1 

INSL-xSH~ 1"3 AL 1200-0()"3 ~ 3 

HfAT SINK 1205-0312 J 1 

~ONI\J-SGL ConT 12';1-060U ! 2 
I.) ,) 29,30 

""UNfv PC2)(1~.1C;bl) 1251-20.35 I 5 
vl! ~l-~ 

I'--Ui\lNECrfJ~: SGL 12':'1-2413 J 2 

r-: (J i~ ,\I MALt '; PDSI lc:?';1-.3H25 ) "2 
01' J --/ , J (I 

~ fll~ j" IITIL 'H'I'J '1 ti:?'31-3 k 37 ,I 1 
\1 ... .1 ~ 

I'-UI~i\1 !JilS T 2f'us ;'\ 12<:;1-424'1 J 1 
(ill ~ 1 1 

1.1 fI; 'j I-'US1 3PlJS :~ 12"'1-42L1/J J 1 
(lll Jc 

~A TIE c:,.C:;L 14oc)-O£l4$ J 1 

,E: T ,.. U ;.<' K - S t. t)t-- tj f I'( l~tO-Ot;Ofj 
, c .1 

In \ I , " ~ 

if h'6LrK +5\: lH2b-ll)44 1 1 
(,() Jl 

H ltl()oC lK2b-01L+h 1 1 
,n 

= .. :.' 

iASTR NPr~ Tu3 1 (I A 1 ~t;4 - ()8b9 .J 1 
il d 

l,...y'~lSTOk' 3':'.!\.'1PS It\~/.j-020''' J 1 
kl (i I. I '= 

THY'"'lsrOk SCf.< 1 b~i.I-(j2 53 J 3 
~ 1 ~ I·' i , /.j , lq 

~C HI) r T K, Y PEel 1901-(IF<hU .' i!. 
, 1 . I' I 1 , 112 

Itonl: HS ,0 '\;5 19{\1-I)/.l43 0 1 
~'lAid ·'.IU C Ill\' 1 
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A6 Mother Board Assembly Parts List (5061-1371) Sht. 4 of 6 

ITEM 'IFElfNCI 'AIENT COM., L 
NO 

DESIGNATOI PART DESCRiPTION OPTION PART NUMIER OPTION 0 QUANTITY PER UM 
(FIRST SIX) C 

PAIH NO CO'Jl 1901-0893 
l' I "j.( It 

DIO£1t INtlQ3t> 19tH-lObS ) 1 

0' "," 11~ 

U I I) I) E 1901-10tH.I ~ 2 
Oil ... 7 d:. 

f<ECTIFlt"t" 1901-1087 ) 1 
\i 1 '" 1 7 

P] U-lI\:K lLJ.7v 24 1902-007f1 J 3 
(j I ,,.itd,~ 

) r (Jut" 3.1"V t902-3036 ) 1 
I)" :;-.? J 

) T U-Z:\JR 5.t>eV 2~ 19u2-310, ) 1 
\1\ r--I 

~Ifl()E-F'," p ~ T U r; t. 1~O/:)-O(l51 J 2 
1'1 ',"'''' 1 ~ 

rcf.CTIFLEk 190t:>-OO7Q 1 1 
lJ (, ,1< t t 

-uSE tA N8 ~11v-onot I 2 
\1 fJ 1 , 2 

. iJ5t CllP .?')()l) 2110-0269 u /,j 

I( .~SHr.c 10 Jr. , 2190- 0 I: 11 J 1 

r-" ,\ 51; Q 1/4 I'U 2190-0032 5 

r-Kw,SHR 10 t-iEL ~IQv-0031~ J ~ 

r-",\,,1SHR /,j HEL ~IQO-OI08 3 

KWIoSHQ 0 HEl ~lql)-Oe51 J 1 

SC ~ E.'t/ ~2I)O-OOql J 1 

SCR 4-40X.25 ~200-0103 III 

SCR tl4-40X.250L ~2(lO-013q 12 

SCK 4-40X.75 ~200-01S1 1 

NUT '6-40 .250AF ~2bO-OOOl 1 

SCR #b-32X.315L ~3bO-Ol17 2 

SCR *b-32X.500L ~3bO-0121 fI b 
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A6 Mother Board Assembly Parts List (5061-1371) Sht. 5 of 6 

ITEM REFERENCE 'AlENT COMPo L 
NO. 

DEslGNATot PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER UM 
IFiRsT sixi C 

isCR #o"'32lC.315L \2 3 6 () - l\ t q 7 ) 0 

~C~ #0-32xt'.SL 1;>360-0221 I 1 

\lIlT ~-.32 ~!/LI\ \242U-U001 ) 1 

~u T 0-32 .312AF 12420-0002 ! I 

~UT o-3? .25i.lAF ~~2()-OOO3 J 0 

ISO? 10-32l1 •. HI) I;>b~\J-009q I I; 

'jUT IO-.s2 .37SAF 1;;>740-0002 I 1 

:SCI'( 1/4-20x.S()OL 1;>91;0-0105 J 2 

\jIjT l/iJ-20 PQ 5lJ-0004 I ~ 

'ill T 1/"-2~ ~q50-0(l3b I .3 

... ASrlE.R EXP<UufiJ ~(lr;;O-Ol)04 ) 2 

'<;~H~ 1110 ~ () 15 I) ... Ii (J () b I 2-

,"'SH~ tH. ~0,;v-OI)2.s J Q 

'iSHR no bPS ~O~IJ-\JtO() I 1 

"Sr1'"' 114 S~ 30';0-0222 ) 1 

'iSHR tlb 55 30':,0-1)227 J 1 

.~ S '1 ~ #4 :,S ~OC;O ... 0229 J I 

iSriR .260TO tlfJtI ~050"'O231; 1 

~SHR #10 RRS 30S0 ... 0?36 J 1.1 

~SH~ #8 FIRFk 1305U .. 0239 1 

~ASHER FLAT 13050-0665 ) 1 

~l'j I TCH-THE R~'AL ~103 ... 00tl5 ) 1 

10 1 ~l 

FUAM-PLASTIC ~208-0!71 IJ I.l 

~IRE 18 YfL 8150-0577 ~ 0.22 T 

~IRE 22 GRN ~150-1S45 ... 0.17 T 

r.IRE 22 BLU ~150-1546 ~ 0.95 T 

r.IRE 16 REO ~150-218S ~ 0.67 T 
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A6 Mother Board Assembly Parts List (5061-1371) Sht. 6 of 6 

ITEM REFERENCE PAIENT COMPo L 
NO. DESIGNATOI PART DESCRIPTION OPTION PART NUMBER 

OPTION ° QUANTITY PER UM 
!FItST 51XI C 

~IRE 16 BLAC" ~150 .. 2005 ,., 0.b7 Fr 

"'IRE 18 t.l1-tT -I<ED ~lS0 .. 204q 
'" 

0.38 ~T 

~IRE 18 tf;~r-VI0 ~150-2b50 0.46 -T 

I'dkt:: 18 blk ~150-2P.90 L- O.~o . T 

IRf: 18 kffJ ~15(\-2'3ql ,., 0.38 ~T 

Iv'; PH. 1~ blU 8150-289) O.2Q ~T 

w; I Rf:. 18 nO ~1r;O-2R9~ o. _~8 T 

,,jr<t 18 rV til - G i~ I\J ~15()-2Hqq o • 'H) r 

~ I'" E 18 I'IHT-dLtl ~1';O-2900 r 0.3~ 1 

~rKt:. 3041"G \'11 T t'ot5u-342o , o •. B ~T 

I.- hLIk.E PI 0 I) - 394 7 J 1 
til 1 

~ F M P .. I rJ v I:. R T t H ~101)-iJtl~ I 1 
,'I , 1 

t5v STf<AP SOf)1-cb21 1 

~f.'I)UI~L1 S1PAP 5(11)1-2622 "i 1 

vuLT RfG HI ~I·n .. 50 rll-2bi30 .. 1 

~UT"'l ~f (, I1T jlIJK ';001-2091 , 1 

~FAT SINK 5001-21:10B 'I 1 

~UIDt-PC ~0I.jll-ut70 '/ t 0 

ASSV-CIjL DC uUI ~061-13b2 1 1 

jAS::H-LCP::i (JlIl"~ t: G rs 061-31103 ~ 1 

~HjARt)-1:. TI.HEP rsl)80-(nq~ ~ 1 
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NOTE: 

1M:, [Q Nvt--f8Ef1.S I A../ PIIRENTJ./E5JS REFER 70 SHEET NOs 

OF SOlEMATlc.<I:> IN SEC-liON 9 OF THE ~"'fOINeERI"'~ 

I R&F~REAJC.E Doc~MeNT (0'210~-90007); 
61lPJ./UJATI()A./ OF SHEET NO; IS /I'-SO CONTIl/NEt) 

IN TillS DOcv"",e"'T 

(I) LII\lE 

1151 .230 VAC 

- - --I 
*'1'306-0225 I 

?----.... 

1 p, 6 

(I)_~UT_~-+--¥ __ 

(/) CiT 

(2.) :r 1-15)5 i 
(5) :rs-.9 ~ 
(2) ;]"1-2)3 ~ (2.) TI-13/P ........ ___________ --J 

(2) RE F [ONl/MII :r 1-.3, K ~------__._----------' 
(2.) :r I -8 IJ"" <0------+--7 
(.<) T I - I, H ~------+---7 

(5) ::rS-f" 
(5) :rS-E"" 
(5) ::r5-14~~--......... ---+_11_----_+---___, 

(2.) JI-I)A ~-=-.". 
(S)THERM.sW :rs-K... 

(~) :J3-l l A ~....:::...---. 
(4;?) :r4-I , A ~----. 

I PIO:1.4 

1 
Ti'-t,SE, I 
(2.) ell 7 

.01 
250VA 

I 
1'114-
50 

20W 
I 

I2-.3,C J2-H,742-'-......... --' 
: (2.) (:<) I 

PIO :1' 1.. I Plo:1'.2 

(5) I5-3 -E'-------7) TZ- P (.3) 
(5) .T.s - c '" ) .rZ-N (3) 
(5) ]'",-2.< ) TZ-S (~ 
(S)S.5-B( )T2-R(3) 

c- 061 - '/ 

f--------------'~2.:r,,-L(6)j'¥ -L (t., 7) 

-, L----------~.r3 -N(t.)J/f-N (It, 1) 
I 

: (ON HE AI 5 W~) +5 

r~++--f+4"--I>I--tt------.,.....-.,.....--,--t-?J' 5-4- (5) 

• 

T4-e.,~I~/l (4,1) 

I NPU. QI/H'uT 
-'2RE.G. -2 p,eo: 

E25 611-::r:-10 ~~~----~~~~~----ti~~~-1~~--~0~D 
_ 2V L-____________________ ~ 

10 

1--------~:r .5 -3'(.£') 

L-----------------~T5-H~) 

.---...,..-,=---::-:-:-=::-:-:-::-----7J SoN (5) 
QUTPV r 

'g~--...:.+.:..:I2.:..:R...:.E:..:iT'------_::r 5 _17 (5) 
ez6 

+-:-----1 ......... p--~ + I Z V 

J'5-I'Z. 

J4-12.. (4,7) 

...... __ ~-+-~ - 12. V 

J"S-8 

(S) :r 5-I,A ~--------...... ~---...... - ...... ------.......... 
(5) ]"5-13 9 

("'1-7) ]"4-'0 ' P.9-5 CPU 
(6) tvl I,. 05 T B- B.Z. -«---+--i:;:':':=:";"":v'7~ P9- I S-

(5) p<",{] ]"5-5 P9-.3 
C OI\lTP-OL WARNING- Fl. 

(5) ~Ol\l ;r 5 -15 P.9· 4-
(C;) l\i'IL1J J3-o PIQ-IJ 
(5) PSU J5-NI PID-2. --I\\lTEP.FACE 
(S) LPU :rS-L DIO-.l, 
(C;)~SM ]".3-1'" PIO-Q}5 

(''1-)7) +S~ ;T4-F,"',7.H 1'::25 +5 M 
(+,7) -12M . .T4-M E2t; -1'1l'1 
('1)-r12.SVM J4-1~'.3 F22 +''Z.1''1 

(C;) .... SV ]"3-.3 ~ CID 

(",)rJ8v :T3-D'~ ~ (1,)+8V .J".3-E)'5 ,5.2.K 
(6) J".3 -R,II\. f..?:N 

(~B) +8v J'4-3,C I 
(7) 1-IBv ;r 4-0,4 i 
(71 +-dV J' 4- E 

{+,7} J'4--p.,\ [II C9 

3.3~.900 
ZS-v ,~/r:;.V 

(,,) TE M P I .T 3-.9 "'('-------------;;..) pe -I 3-
(b) TEr"IP2 ]".3-:1',8", ')PB-Z ('I) BATTE'P.y 
(,,) 8ATT+ :n-H,7 ~ ) PS-.3 
(~, BATT - J3-I,A,15,5 (~ )pa-4-

J4-I,A,15 l S ~ 

HAZARDOUS I'OL.TAG-eS A~E' f'ff'ESE.NT 
IIIISIDE TY'1£ POWER SUPPLY. Be~ri'E CHItNc;,.­
IN& FROM 115 VAC T.:J :z.ao VAe CO"'FIGUIU .. T/tw,'-----~ 

OR VICt! VEIfSA, SE.T~ poweli' t BATT. SWlrclf~S 
TO OFF" f. DISCONN1U.T THE POWER COtE'D. FAIL-
ulfe TO OSSeli'VE THIS PIi'ECAUTIOA! CAN RESULT" 
IN S/EIf'ICJUS IN:rU II? V • 

pO Nor CONAlEcr KeF COMMON t, TO Gf<'OUND 
I..&ND W) AS THEt;>E IS ISOV DI,.F t;>ENce! 

ftAlY ,MeA.sU~EMENTS USIN6- ~/EF COMMON ~ 
MUST.of: MADE USING- TeST INSTIPUME urs 
WITH FLOATIAl6r INPUT". 

R26 
2.61K 

L...-------::r5-6 (5) 

1--------------~JS-D(S) 

L-----------------------~P9-2 
t30V 

MOr-HE R BD. LCPS 
SCHEM~TIC. 

TITL& A 3 A" 

I £D6/- 1356 I 5DGJ- 1371 
.::.NE::X.:...;T_=E:::MO:::;LT'___-,I:--____ C·A.~;o.~:'/ -/371 -Sf 
"INI~ KALE ..J' '0' 

attilIET 0,. 
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E28 ..- ... mill ~~~~~;3 ..- - -.... E24 

,!;C27 \ \ 
" I / I / 

/ I I 

/ 
I / I E23 

E2l 03 
+C24 

I 02 / / I R17 j I I / E29 , )18 , / 
\ /' \ ,/ ..- ,_ ...... ___ "C25+ ___ +C28 

_+~6 ___ ~r----------_...J 
,/ ~ E25 

/ 
/ 

/ " \ 

M 
u 

J 

( 
E26 / 04 C29 /32 

" jR21 

'" -- _~ _I:l"/ ::: 

DETAIL A 

06 

LnJ CR25j4 

R22 

R25 

TP5 TP3 TP4 

TP6 TP7 TP2 TPI 

DETAIL A 

ITEM QTV. DESCRIPTION 
BOARD ETCHED 
SCREW 4-40X.438 
WASHED FLAT 
WASHER SPLIT LOCK 

5 NUT 4·40 
6 HEAT SINK 
7 THERMAL COMPOUND 

12 TRANSISTOR 06 

A6A 1 Output Regulator Board Assembly 
5061-3403 

PART NO. 

5090-0582 
2200-0145 
3050·0229 
2190-0108 
2260-0001 
1205-0219 
6040-0239 
1854-0683 

IXB -89 



A6A 1 Output Regulator Board Assembly Parts List (5061-3403) Sht. 1 of 2 

ITEM REFERENCE PARENT COMP, L 
NO 

OESIQNATQI PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER UM 
(FIRST SIX) C 

CAP • t UF 2Q%. 501 0160-0576 Ie ? 
''1 C?Q,3l 

r/lp 1000PF lOX 0160-3£15fl Il 2 
() 1 C.30,31 

CAfJ tOOUF 20~ 01HO-009A 1 , 
Ii 1 r?5,2, ,?R 

CAP ".7UF 3r,~VD( 0180-0100 l 2 
o t C2lJ,?f: 

PAD-MTG T05 03'10-0164 I. 1 

STUO SOLDER 03hO-OO90 IL 7 
(I t T ~ 1 - 7 

TERroil STUD FKO 0360 .. tS2Q Il 7 
I'q E?'-2<; 

STAN~OFF-RIVT-Oi 0380-1137 Il 6 

RES 2.3n: 1%. t?'" ObQS-3150 ! t 
() 1 fdB 

PES '.481< 1~.1?1:; Ob9H-3152 l 1 
01 P17 

~f:S 21S U.121:; 0698-3441 Ie 1 
{J 1 RtQ 

Rf:S 316 IX.12' 069R-344" Ir 1 
(11 fo<21 

RES 11( U .12' 0757-02AO I[ 3 
01 R20,2 ' ,2" 

RE.S 10 K 1 ~ .12' 0757-0442 I t 
01 R22 

RES lOOK IX.12' 0757-0465 I[ 1 
01 R25 

HT DIS PL PwR 1205-0219 Il t 

CONNECTOR, SGL 1251-2913 Il 6 

VOLTAGE REGLTR 1813 .. 0093 Il 1 
01 Q3 

IXB -90 



A6A 1 Output Regulator Board Assembly Parts List (5061-3403) Sht. 2 of 2 

ITEM REFERENCE PARENT COM'. L 
NO. 

OESIGNATQI PART DESCRIPTION OPTION PART NUM8I;R OPTION 0 QUANTITY PER UM 
IFIRST SIX) C 

Ill: M~lQ5~ PI 1162&-0139 I\. r 
01 U3 

Ie v REG -5'1 1826-0220 I\. 1 
01 QS 

XSTR 2N30SS TO~ 1854-0063 1 
01 Ci4 

)(STR 2Nb055 TO 1854-0611 1 
01 rJ2 

xSTR NPN 51 1854-0635 t 
01 Qb 

DIODE 6.19V 1902-0049 1 
01 CH25 

l.K~SHR 4 HEl 2190-0108 t 

SCR 4-40X.lJ3B 2200-0145 I 1 

I\iUT 4 .. lJO .250AF 22bO-OOOl , ... 1 

v.SH~ "4 ss 30C;O .. 0229 I ~ 

CUMPOUN[;-THt~MAL bOlJO .. 0239 lu 0.01 Tf1 
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I 
1 

_I _ 

c=- \'Z..V RE~ ] 

E'ZVRE~ 

ENGINEERING RESPONSIBILITY [;;jjjI 
01234 8 8 

TP2.. 

.B r-----, E. + \8 V :::>---------=:;..;("7BH'Z.f--=~-...---::.~ + \ 'Z V I/o 

SEPIA 0 

E7..7 c:.. E'28 
Q3 

-- ______ 1 
\00 

f ez7 
~/.ov 

>--------,~ 

STOCK NO. 9280.0002 PRINTED ON DTEPO NO. 1020·10 CLEARPRINT FADEOUT 

I B - 5 0 ~, - 3~ 0.3 - 51 

}.IOIE : 

£ QJ SeE t=ftJc, "'JE~flllJ~ # IZeF"E 2EAlCe 
DO(!UMeI>JT (E~D) piAl ()21 09-9oao7 
':Oe. €IPl.AAlIJ710N 0': £#Ee r NO~, 

OUTPUT REG. BO. 

LCPS 
TITLE 

SHEET OF 
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POWER SUPPLY 
Part Number 5061-3476 

FOR HP 1000 "B" MODEL 
COMPUTERS AND EXTENDERS 

(2108B, 2109B, 2111 F, 2112B, 2113B, 
2117F, 12979B, AND 12990B) 

THEORY OF OPERATION 

(Computer Serial Prefix 2108 or later) 

NOTE 

This document is part of the HP 1000 M, E, and 
F-Series Computers Engineering and Reference 
Documentation and is not available separately. 
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Ii! [§] Aasy 5061-1349 

+5VM AdjUst' +12VM Adjust 
(A3A4R1) (A3A4R2) 

Battery Backup Board A3A4 

~ 12 ~ 50S1-1348 

Cutoff Voltage Battery Charge 
Adjust Voltaga Adjust 

(A3A3R1) (A3A3R3) 

Max. Charge Current 
Adjust 

(A3A3R2) 

"REF" 
• 

Battery C harg e Boa rd A3A3 

O RED 
LED 

PARTS LOCATION FOR THE POWER SUPPLY 

Assy 
5061-3455 

I I 

o 
RED 
LED 

Control Board A3A5 

IR.21 Aasy 5OS1-1351 

+12V Mmory Adj. 
(A3A4R12) 

Jumper Board A3A4 

(11» 
Oen men 
..... '< 
W 
-1>0 
(11 
-...I 

Description 

Preregulator BD. A3A 1 

Inverter Bd. A3A2 

Jumper Bd. A3A4 

Control Bd. A3A5 

Mother Bd. A3A6 

Output Regulator Bd. 
A3ASA1 (Mother Bd 
subassembly 

A3A6A103-2V 110 Transistor 

A3A6A101-12V 110 Transistor 

A3A6A102 +12V Regulator 

Inverter Bd. A3A2 Prereguilltor Bd. A3A 1 ij"////////////fi 
Battery Charge Bd. A3A3 

Battery Backup Bd. A3A4 

C==:::::JIASJ5 

A3ASA101 

-+1---+-- A3ASA 1 Q2 

-+1---+--A3ASA103 

IASJ4 

!r-A3ASF2 

C:==~IASJ3 

ASJ2 

A3AS01 

c!J 
~A3A6F1 

ASJ1 

Mother Board A3AS 

Naw 
Part /I 

5061-3457 

5OS1-34&4 

5061-1351 

5OS1-3455 

5061-1371 

5OS1-3403 

1854.0063 

1854.()611 

1813-0093 

V//////fi 
5061-1348 

5061-1349 

Power 
Supply A3. 
5061-347S 

} 
Power 
Fail 
12991B 

Figure 1. Power Supply Replaceable Assemblies 
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Turn circuit 
breaker CB 1 ON 
(- power switch I 

NO 

No 

Check. LED 5 lor one 01 the lallowlng stales 

ContrOl & Pre-regulator 
OFF OFF 

Control &. Pre-regulator 
OFF ON 

Control & Pre'regulator 
ON OFF 

ContrOl & Pre-regulator 
ON ON 

Control & Pre-regulator 
FLASHING OFF 

Control & Pre-regulator 
FLASHING ON 

Normal operating state 

Not normal fault condrtlon 

Over-current on 
+121,.0. -121,0 -2l'O,or 

over-temperature condilton. 

Not normal fault 
condition 

Power supply unable to 
turn on. POSSible low 
line voltage or primary 
CircUit unable to operate 

Power supply unable to 
turn on due to pnmary 
circuit overcurrent 

Replace Control Board. Inverter Board, Pre-regulator 
Board. alan Mother Board, or complete mother 
board as reqUired to eliminate the laull condition 

Check fans, fan 
cables, terminal 
block, input line 
CB1. and input wiring. 

Replace -2V 
transistor 
AJA6A1Q3 on 
heat sink 

Replace output 
regulator 
board AJASA 1 

Replace 
mother board 
A3AS 

Replace -12V 
transistor 
A3A6Al0l on 
heat sink 

Replace output 
regulator 
board A3A6A I 

Replace 
mother board 
AJA£ 

These voltages are 
direct connections to 
.5 CPU and 12 LID 
Reseat jumper board 
and check outpUt 
cable connections. 
If still no vollage. 
replace mother board. 

Replace i-12V 
regulator 
A3A6Al02 on 
heat sink 

Replace output 
regulator 
board A3AEJI.l 

.",­
mother board 

A3A6 

Set battery switch 
to ··oft" or install 
banery load 
simulator plug 
12991-60002 

Adjust R12 on 
jumper board. If 
not within specification 
replace jumpsr 
board 

Adjust RI on battery 
backup board for t 5M 
and adjust R2 on battery 
backup board for ... , 2M 

Replace 
battery backup 
board AJA4 

Replace 
battery charger 
board AJA3 

Check output 
ceble connections. 
Replace mother 
board. 

Replace 
mother board 

.,M 

Connect battery 
pack. Set switch 
to INT 

Replace 
fuse F2 

Install fuse 
F2 if +30V 
desired 

Replace 
battery charger 
board AJA3 

All DC voltages 
up and Within 
speCifications 

Adjust R2 on 
battery charger 
board AlA3 until test 
point "rer' on battery 
:h~~.r board measures 

To check 
battary charger 
circuit, go to B 

If adjultment 
cannot be made 
replace battery 
~~er board 

Figure 2. Power Supply Troubleshooting 
Flowchart 
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Power Supply Complete Assembly (5061-3476) Sht. 1 of 2 

ITEM REFERENCE 'AlENT COMPo l 
NO. DESIGNATOR PART DESCRIPTION OPTION PART NUMBER OPTION g QUANTITY PER UM 

(FIRST SIX) 

II\JSUlATOk 031.10-0873 1 

LUG SOLDE.R #t)LKG O.sbO-O?ol3 1 

tH .... bARR C; TERM 0300-0624 1 

MKR STRP 5)(.37S O~6U-1309 J 1 

It.:loIr.I-HARR blOCK 0360-U.I31'1 U " 
LUb CRP16-1 tl .19F 036~-01t14 1 

LUb CI<P2b-2t1.1'n /}36~-(}4dO u .. 
l.UG CRP22-1~.2I)F 0362-0482 J 1 

GROM SNAP .315IU 0400-0056 1 

NUT SHME.T lJ 0-32 O~90-0h53 1t1 

TF.RM-BARkBLK TAli 1251-3491 5 

LI'iI'lSHR 6 HEL 2190-0A~1 J 24 

SC~ 4-40X.25 ~200-0103 ~ 

SC~ ·o-32X.312L 2.360-0115 J 13 

SCI'( "'0-32J(.2~I')L 230u-0192 J 8 

SCt< *0-32X.250L 2360-019.3 J 16 

SC~ 1I0-32X.'iOOL 2360-0201 J 2 

SCI< #b-32x.750L 23bU-020tl J ~ 

SCt< #0-32x.750L ~3bO-0205 J 8 

Set-I 0-32X.375 ~3bO-035q v I:l 

Io'fSH~ lib S5 3050-0227 J l~ 

hSHR #6 S5 30S0-022R J 2 

S~ SLIDE DPOT PC 3101-133e J 1 

~KT 8RKR 2P lOA 310~-01l6 1 

FAN GRILLE 3160-0092 J " 
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Power Supply Complete Assembly (5061-3476) Sht. 2 of 2 

ITEM IEFEIENCE PAIENT COMPo l 
NO. DESIGNATOI PART DESCRIPTION oniON PART NUMBER OPTION 0 QUANTITY PER UM 

{FIRST SIX) C 

F AN-TBU 31&0-0341 u 2 

FOAM-PLASTIC 4208-0172 I 2 

~OAM-PLASTIC 4208-0205 ~ 1 

,,""AfSEL SE.RYAL 71?O-1002 ~ 1 

,,""AtiEL-CAUTlON 7120-3528 J 1 

,""A8EL-INFO 7120-&073 ~ 1 

.. A6EL-wIaRNING 7120-0.317 J 1 

q~E 22 GRA ~150-154e ~ 0.45 . T 

)ECK-LCPS r;00O-8088 ~ 1 

... CPS-SIlH. COVER ~000-ti134 ~~ 1 

BRACI'I.ET ~001-t?624 ~ 1 

~OLO OWN ARACI<E.T 5001-2625 ~ 1 

~OIJEf<-PROT T8 5001-2628 W 1 

,-UVE.R-PRlIT FP ~OO1-2630 ~ 1 

COVER-FRO,.. T, LCPS ~OOl-26bO 
'" 1 

",OVER-TOP ~OOl-26bl ~ 1 

ASSY-PS RfAR PhiL f->001-13S0 ~ 1 

ASSY-LCPS JUMPER ~Ool-1.351 ~ 1 

~SSY-CABLF: FANS 15061-1359 1 1 

ASSY-CAALE STAT 15061-1.365 1 1 

ASSY-lCPS MTHR60 15°61-1371 ~ 1 

ASSY-LCPS INV 11 150&1-3,,54 ~ 1 

ASSY-LC~S eTR 1I 15061-31.155 ~ 1 

ASSY-LCPS PPEG 2 15061-3t.157 ~ 1 

IXC - 6 



R26 

us <@@ 
R3 R5 CRIO, 

U4 <I U6 < 
R7 R22 
R6 R23 
R4 RIB 

R37 WI 
CR3*" CR8 ....... 

CRI R20 
R8 R21 
CR9*" R25 
C8 R24 

C7+ 
Rl6 

C9+ 

+ Cl 

BOARD ETCHED 
HEAT SINK 5180-0113 
NUT, HEX 1205-0349 

SCREW 4-40 x 3/8 2260-0009 

WASHER FLAT 4x40 2200-0143 
WASHER SPLIT LOCK 3050-0229 
NUT 4-40 2190_0108 

_ _ -----' __ ---L_~S:CR:E ~W~4-~40~ ___ J_ ~2260-0001 0624-0077 

A1 Pre-regulator Board II A ssembly 

5061-3457 

VIEW'B' 

VIEW 'A' 

IXC -7 



A 1 Pre-regulator Board II Assembly Parts List (5061-3457) Sht. 1 of 4 

ITEM IfFEIfNCE 
'AlENT COMP. L 

NO. DESIGHATOI PAIT DESCIIPTION OPTION PAIT NUMHI 
OPTION ° QUANTITY rEI UM 

(FIRST stX) C 

~-F" 150UF 1511 lA P180-0194 D 2 
U1 ~1,9 

~-F 2bOOUF 20V k>lAU-288b P 3 
01 . 'J. t: 

150( TAP 4-!.IOX •• S! P6?4 ... U 0 77 fJ 2 

~ F .82nH~ 5% 2w ~811-1ob5 -' 1 
) 1 "H 

HEAr SINK 1205-1J349 J 3 

It SN74LSOOf'.l 1820 ... 11'17 J 1 
01 W£.I 

It SN7!.1LS)~1'\j 182u-120Q 1 
) 1 J'i 

Ie 7805 IH2b-1J122 l 1 
r 1 II 

Ie I~UAD ClH-'PTR 182t>-013b u 1 
~ 1 )1:": 

if: ""e 79uoC T td2b-03~i.I J 1 
~ 1 '? 

xSTR 2N4403 ff192 18S5-u271 J 'I 

~1 .d,4,6 , tI 

xSTP PI\IP ?N6U70 18'l.3-vL400 1 
jol ,~ 

IXS1R 2r~4i.101 IO~2 18r;4-(j.:.jb7 I b 

01 ~1,2,7 ,Q-11 

IX S HI NPN 2N6Hi.I 18C)i.I-u727 J 1 
IV I <It! 

JI 11-F \~ ~kDG 100" 19()o-OOLItl 1 
~1 .... l;~ 

E:.D-lIldlbLE 1QQIl-0627 J 1 
Pl ~( J C 

~PT(J-ISOLATOR 1990-006'1 J 1 
pI H 

K~SHR ~ HE.L PlqO-0108 ~ 1 

IXC- 8 



A 1 Pre-regulator Board II Assembly Parts List (5061-3457) Sht, 2 of 4 

ITEM IEFElfNCE 'AlENT COMP. L 
NO. OEStGNATOI 'AIT DESCRIPTION OPTION ,All HUMIn OPTION 0 QUANTITY PEl UM 

IfIIST SIX) C 

ISCR 4-40X.312 ~200-01oo 2 

~UT 4-40 .2S0AF ~2bO-OOOl J 1 

~UT 4-40 W/LK !2200-000 Q 1 

"'jSI1R #4 S5 !3050-022Q J 4 

,,"AtjEL-USA ~1c?O-b830 ... 1 

~D-t-_ rCHED f.\180-0113 'I 1 

IXC - 9 



A 1 Pre-regulator Board II Assembly Parts List (5061-3457) Sht. 3 of 4 

ITEM IEFEIENeE 
'AlENT COM'. l 

NO. DESIGNATOI 'ART DESCRIPTION OPTION PART NUMIU OPTION 0 QUANTITY PER UM 
IFIRST SIXI C 

~AP 1000PF 5% 10160-4822 J.l 1 
01 ~tl 

~AP 1.0UF +80-20 10100-4844 1 
01 ~ 3 

~AP lOUF 10% 101l~O-0374 ) 1 
01 7 

~AP HUF 10% 0180-0393 P 1 
~1 ~2 

~ES 2.7 5% .25 10083-0275 ) 1 
01 ..,H 

PlS 2.2M 5~ .2'5 Iob~3-C?255 1 
(11 f.'?lJ 

kr:.S 2.15K 1%.12') 100'16-01)84 4 

/} 1 ~2,~,7 ,31 

foiES 201 P:.lc?5 rb q 8-3lj2 ) 2 
I) 1 pc." 1 c 

~ r_:; 2.871<- 1%.12":' J69i'-)\51 i I 
I: 1 ~? l, 

RES 4.bUI\ P~. 12':1 lbqti-3t55 ) 2 
u 1 Ro:,,22 

~I:S 3d.31< 1~.12':> p09t\-31bl I 1 
IJ 1 ",<'1 

~ES Ub.U!' U .125 10098-31b2 ) 1 

'-'1 J-( f; 

~fS 147 1%.12'; 'oQ,,-j43fi. ) 1 
10 1 I-< I 1 

~fS 178 1'.121) )09~ .. 343q i 1 
OJ ~ 1 

RE:S 31b U.12,,) pbQe-3 cHl4 ) 1 
, 1 j.I~h r. 

~ES 1 5~ .25~ Fe job9<i-O?08 ~ 5 
10 1 f14d2 1-35 

Fir.S 1 '" D·.lc?'J 07C;I-02t1v ) 1 
II I Jd 

t-"E:S 100 1·~.ld5 j7Q-0401 ) \oj 

I 1 ... ) II, 12 ,15,2L1,2~-31,3b 

~I:.S 511 U.125 10757-0410 D c? 
P~RT NU CONT 

IXC - 10 



A 1 Pre-regulator Board II Assembly Parts List (5061-3457) Sht. 4 of 4 

ITEM REfERENCE P ... IENT COM'. l 

NO. DESIGNATOI PART DESCRIPTION OPTION PART NUMBER OPTtQN 0 QUANTITY PER UM 
(FIRST SIXf C 

p4rH '\/U (O"jf 07S7-0tJlb 
II I "",7,"?7 

~~S 1.b2" 1·~.1~5 07"i 7-114i!'! I 1 
(I 1 2" 

~ F;j 1621< 1"':.12" ·7,,7 .. U470 ) 1 
l: I I~ 

j I Ll'i f. - S 1 LIe til'. 1901-Uo5fl l I.j 

Ii I : ;. U I I; , 9, 1 5 

i 1 u-P~" ~ R[Cl ]9('1-0731 ) 7 
(} 1 : t 1 , ~ , :;-7,11,1~ 

lJlJi)E 1 ~"2 -I) (l b 4 ) 1 
l' 1 I' ; 

, I t-: E JLJMPFhS IMl S'-i·I)\JU"i .' 1 
ill .J 

IXC - 11/ - 12 





A 

• 

C 

o 

E 

1 

P",O .11 

I 
I Rl 

17B US 

I ;- ~~:f I 
I 
I.. 

,. E 

I 2 
(8)2.B ~----.-----~ 

P/O .14 

CRt'" 1---------, 
(8) 7.H I 
(8) 9..K ~ 22 VAC 

(S) a..J .... 21 

p% .11 

'SEE WARNING FOR REF CNO 2 ~2 
~LL MES1STDMS IN OHMS 
ALL CAPACITORS IN MICROFARAOS 

Q THIS POINT .. ,.OVJDES 

U4-UD 

2 

CRI 
1N.c..114 

Ul 

i i 
III!L" 

f"'1~~ ~,~ ~ ... J4r---~RB~----~---------R-8+-2-.-7------------------------. 
I~A S 

" 

R18 

RSI 

.. 

U8 
11111 /ua 

8.82 
R14 R3!5 

I I 
R12 

aa a~ 
1118 

CRa 
Go 

48.4>< .... r j-G 
4.84><1 R7 r---~t:~~~~----------~~~ 

2 T ca I.BUF BJ 441113 

261 
2N4411 N' 

, 
7.SV 

2 .. 15K 
R4 1 .. IIK 

'2~7 

a2 2. IS,. k L5aB '----i 
2N44 .. 1 12~:UF U4B ~ 8 Rll !~~: L....-----~r·a5 18"4-8488 

\7 ~~.6~_~~c=l==~~ ~--t-~~---~-4-1---{~a82N4 .. a ~ 

R2 

2. 15K! R3 

12. lSI< 

Q72N44111 

2 

CI!P 

IN."" 

2 

U4A 

" 
2 LS •• 

~ '5~a 147 .-

1ft LS38 

R2!1 

CRIll 

R2B 
a18 

i .. 1541( 2.. B7K UBS I 
~t4 _~11 13

USD 

~;>-~---~I;L~U4-0~-~~-~~I~ 1..S3B 

'\7? 33a 1..51111 

l-H---
R24 ,-

-+ 
-+ 

R18 
2Bl 

2N44113 Q6 

CR13 
tN814 

R2a 
1118 

"'aa 
N 2N44" 

rR4 
tNal. 

R27 
511 

r---------~----+---------_t---~~!aI2 

I . I 2N44 .. 1::-1 R!I8 hi CRa 
tNliU ... 

R2B 
1 .... 

~1~N44111 Ql~r-~~I~ .. ------------r-----~----~----, 

Ra2 
1 

U!I 

1 

'--________ ~IN~7S111BC ~O~U~T~--+------------,_------------------------------~----~------------~----------------~----~~ ____ ~--~ 

'2 

CR12 
IN4BII4 

P/O Jl 

I 

7 ~:~~4 
R17 

c_ 
Ull"' •• 

511 

7 ~:!884 

7 

t3.P (8) 

~ SEE ENCJNEEJUNG AND 

~P/N 82188-888117 FOR 
REFERENCE DOCUMENT (IERO) 

o SHEET (2) DO" 18 

EXPLANATJONQF SHEET NO'S 

2 

! I WARNING I! 
HAZAIlUK)US VOl. TAC@S "RE PRESENT TNS1DE THE POWER SUP ...... Y. 
~ORE CHANCING ~~ 118 VAC TO 228 VAC CONFIGURATION DR 
VIC~ VERSA SET POW~R ANO BATTERY SWITCHES TO OFF AND 
DISCONNECT THE POWER CORO. ~AILUR£ TO D~E THIS 
PRECAUTION CAN RESULT IN 5ENIOUS IN~URY. 

! I CAUTlIIN II 
I\NY MEJ\5UREM1!NTS MAI>E USING 

IOE~. COMMON '\72-T -= -
uSINC TEST INST ........ TS 
WITH A FLOATING INPUT 

!! DO NOT CONNECT 1tEF. COMMON '\72 TO GIUIUND?, 1\5 THERE IS A .... Rex. I"" VOLTS DIFFIERVlCIE II 

I 3 4 S 

P'REftEGUl.ATDR II DRAWN p. MINER 
HEWl.ETT ",PACKARD 

......... 0. BELL rITL" LCPS (A!lAl> 

""'_"..- Po MINE,e EXT ASSYS:-J-3478 MIlH _1-!l457 

..... , - :!I4!l7 - II' 
8 7 SHI....-l 

A 

B 

C 

o 

E 

5061-3457-51 IXC - 13/ -14 





10 G 

o 0 0 0 

R3 

C3 

C4 

R4 

C1 

R1 

C2 

R2 

ITEM 

0000 

SEE 
DETAIL 8 

A2 I nverter Board II Assembly 

5061-3454 

1 
2 
3 
4 

5 
6 
7 

9 
10 

OTY. 

1 
8 
8 
4 

8 
4 
1 
1 
1 

DETAIL A 

DETAil B 

DESCRIPTION PART NO. 

P.C. BOARD, ETCHED 5180.0111 
SPCR TAP #6x. 187 0380.0745 
CONNECTOR, PIN 1251-2913 

HEAT SINK TO-3 1205-0312 
SCREW 6-32x.438 W/LK 2360.01 19 
XSTR T03 01-04 1854-0869 
NUT#6 242().()()()1 

FlAT WASHER 305(}0228 
TRANSFORMER 11 9100-4142 

IXC -15 



A2 I nverter Board II Assembly Parts List (5061-3454) Sht. 1 of 2 

ITEM REFElENCE PAiENT COMPo L 
NO. DESIGNATOI PART DESCRIPTION Of'TION PART NUMBER OPTION 0 QUANTITY PER UM 

(FItST SIX) C 

Sl-'C~ TAP #6x.l~7 r3~1I-0745 I ~ 

01 1->' 

I1EAT S!'IJ/\ 1205-u312 I '+ 

II ,~ N E:. C r I) k 1 SGL 1251-2q13 J 8 
li1 '..j -) t 

xsp ... NP~J TO.3 104 1P.c;,4-0 Ab9 ) 4 
\l 1 J 1 "'~ 

"C~ IIh-.32x.I.I.37l ~"3t;)U"OllQ ~ 

.' JT 
0-3? .. ,Il.l' ~4?'O-O(lOl .J 1 

'S Hr/ #/:) SS "3u,;O-O?2P ! 1 

... AtJfL-US~ 7120-b A 30 1 

~-f-Mq-1NVF~H.K HOO-4142 I 1 

1;1)-1: I CHE: f) ~1Io(U-Ul11 " 1 

IXC - 16 



A21nverter Board II Assembly Parts List (5061-3454) Sht. 2 of 2 

ITEM REFERENCE 'AlENT COM'. l 
NO. DEslGNATOI PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER UM 

IFIRsT slXI C 

'"'liP .1 UF +80 10100-4841 h LI 

01 . I , C: , 3 ,1.1 

~ES 1 U .75i'4 P''f ~811-0000 h " 01 RI,;;:d ,4 

PIO-l:\J4<137 1901-0P,.H , 4 
u I 1.1·4 

IXC - 17/- 18 





, I 2 T ~ .. 5 .. -r 7 

I I I - . 
I"" "'" -

I .. " 1" .. I5 .. A 

"/0 .12 

A I A ('8>1. A. v 

I 
I 
I 
I 0" 

Rl R2 

h"l "''''''RI AAA hi "2 ..,,, "R2 
I 

v 

~ I I 

I I Cl 
~ 

C2 r: I>-
TJ" """ 8..1 11.1 I 0 II>-

(8)12. N 
I ~ 

I>-
B <RB> I li7 B 

I 
~ 

I 
I T1A 

J I 0 II 

(S) 13. P 1l.1 'R' 
I I I>-

TlA "8" l>-
I I>- P/O .12 

111 I 
5.E '8' 

I 

" I C 

I 
I 

04 I 
B 

I~ I 
I I>- TIB ',.." I " 7. H (8' 

"/0 .12 

I~ 5 I I 
0 I (8) 14. ~ 

" I L, ~ 
Caw) I D I -< D R3 

~4 "* CR4 Tie -< I o 1 
I -< 

I~ 
~3 hI"4 

I I 1 ..., 1 
(8) 1!5. S "R3 ,W, 1>- TIe "8" C3 

I >- 11.1 C4 
".1 

I I 

I 
2 

(S) 3. C L 

I 
E ~ SHEET (3) OF 18 

E 

ALL RESISTORS IN OHMS 

ALL CAPACITORS IN MICROFARAQS 

GJ SEE ENGINEERING & REFERENCE DOCUMENT 
<ERO) P/N B21aQ-QaBS7 FOR 

"' .. AWN ". MINER INVERTER BD II 
HEWLETT/PACKARD EXPLANATION OF SHEET NDIS 

ENGR. D. BELL "TI~ LCPS 'A3A2' 

D~' u"'~ ". MINER ~~VT .",,,,y5I1al-347a ~'DT~ 511al-3454 
_ 5aal _ 3454- ... 51 

I " I 3 .. 5 a T 7 SH 1 OF 1 

5061-3454-51 IXC-19/-20 





C9 
+ 

'" II: 

R5S +C12 

G 
C17+ 

R5J 

@ CR9-++-
R29 CR12* CR10-++- C20 

0 R24 RJO 
@ U R2J CR14* C19 C21 

R26 R2S R66 RSJ 
R25 R27 R45 R6S 
R22 RJ4 R62 R67 
R21 RJ5 R65 R72 
R7 R6 [;J 

R64 R61 ;:: 
UJ CR1J-++- II: !ll U R1 W1 R6J 

a: 
R4 R46 R55 R56 
C6 R47 R54 R59 

R42 R16 R4S RS2 

G G G B G N U12 ... oc a: 
U 

* 
R17 

r 50iii 3455[thill' 
k-~10~ __ ~ J 

R19 

C1 

C4 E@) @E R14 
R1J R15 

CR6-++-
CS R20 R11 R10 \Qj7 

CR17-++- R9 
C7 R1S 

CRJ -++- RSO CR1S-++-
CRS* 44--CR4 

CR1 -++- R74 R79 
C5 +CR2 

CR16* CR15* R7J 

A.------- CIRCUIT SIDE -------

DESCRIPTION 

BOARD, ETCHED 

A5 Control Board II Assembly 

5061-3455 

+C18 

44--CR11 
R52 

R77 
C16 R84 

., ., 

... II: 

U1J U11 
II: u 

* 
N 
II: 

RJ7 RJ9 
RJ6 R40 
R41 R3S 

@@ C15 

C1J 
@ C14 

+C2 
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A5 Control Board" Assembly Parts List (5061-3455) Sht. 1 of 4 

ITEM REFERENCE PAIENT COMPo l 
NO. DESIGNATOR PART DESCRIPTION OPTION PART NUMBER 

OPTION ~ QUANTITY PER UM 
(FIRST SIXI 

",-F tl2UF tOV TA lt~O-2925 ) 1 
01 1 C' 

~t.~ 11) 'j~ 2v· p"" !oBlt-th78 I 2 
lit J17,JQ 

~ T 1'< 1\. RES qX!~.7·\ tRl0-0274 j 2-
u 1 " (' , ~ 

IC S''i7 4 Ot:>i~ 18?O-O471 I 1 
C I I,. 

IC S'J 7 qS 14{,,\i 1,.j2lJ-0097 J 1 
oj 1 ) I .:J 

Ie 3 rO!..llS 7 !l!~ 1820-1112 I 2 
til j /; , <; 

i[ ~ 1\1 7 4 LSI} 0 r~ 1 t3.? \) .. 1 1 9 7 I 1 
) 1 11~ 

Ie SN74LS271~ lti?O-1206 J 1 
(11 .) 1 1 

It 51~ 7 !.ILS3/'li" ,,,;>"-1209 I i: 
\11 It" r 

X::51STOK /lRIH,¥ t~21-\J(lOl ~ 1 
l) I 17 

ie I.lUAO (' tl'~P T R 1826 ... 0138 J .3 
~l j(-', lv, 13 

Ie i>lUAD Of.> A'W 1826"'0161 J 1 

101 13 

Ie 1 ~O·~ 1820-0544 J 1 
~ 1 .J I 

jll,STR 2i,,"40 3 T092 Its55 ... 0?71 J 4 
",1 ,-,1.3,5 ,6 

~5TR NPN 51 PL') 1851.j-0071 J 2-
11 ,;7,1: 

~STR 2NI.II.IOl T()92 854-0467 ~ 1 
~1 ~9 

~STR 2N2222A1018 11854-0477 ~ 2 
P~RT NO CONT 

IXC - 22 



A5 Control Board II Assembly Parts List (5061-3455) Sht. 2 of 4 

ITEM IEFEIENCE 'AlENT COMP. L 
NO. 

DE5IGNATOI 'AIT DESCR.,TlON OPTION PAIl NUMBER OPTION~ QUANTITY PER UM 
IFI15T 51XI 

PART NO Curn 18'54-0477 
~1 ~2,lI 

PlUDE-LIGHT E.M iT 1990-01.lBb J 1 
) 1 ~Rll 

ABEL-USA 17120-bB30 
'"" 

1 

I 
ASSY-DIP CRTL 2 ~O61-3495 ~ 1 

~r-EICHEu ~18(J-01l2 
'" 1 

IXC - 23 



A5 Control Board II Assembly Parts List (5061-3455) Sht. 3 of 4 

ITEM REFERENCE 'AIENT COM •. l 
NO. DEStGNATOt PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER UM 

~FIRST $IX) C 

AP-F I X .OlUf- ~16(J-Qf\32 .... 5 
01 e • t \) , 11,16,20 

~AP .1 UF +80 ~16\)-"R41 ) 3 
(Jl 1'-',3-10; 

~tP 1.0uF +f\O-20 ~160-"84i.1 ) 2 
(rl 1'-'4,'5 

AP 1QOQtJF 10:4 (l160-4~Q1 P 2 
I) 1 7, f' 

I..AP .1'5UF 10~ ~1~(}-021A 1 
01 1 .? 

l.AP lUF 101 ~IAO-02~1 ) 1 
(I 1 q 

l..\P-TA 3.:t.OF ~1~O-2bqiJ ) 'i 
01 ~ 1 , .,; rl 7,19,21 

hiES 404 1%.125 ~b4~-OO/:j2 ) 1 
c 1 "'~ 

Rf:.S 2.1"" 1%.12") r6q8 .. 00~a ) 4 

iJ 1 " (' '" , 3 h ,37,~1 

fo<E-S 2.37K n.12S It)qlj-31 ':)0 ) ~ 
n 1 '.',1123 

kLS 2.871'< 1"1..125 069~-.st51 ) 1 
It' f-t'i 

I-<FS 3.83"- 1~.125 obQIj-31r;3 
"" 

3 
v t 1-'1,7-1, IiO 

fa-.s 1.I.6tlK U.12'; Iob9B-315S ) 1 
01 -;q 

~E-S lq.6K 1%.125 !oo9/:j-3151 ) 3 
10 1 ~22,26 ,2Q 

~tS Q6."I' U.125 looQ8·.3162 I..J 2 
101 ~6?,53 

~ES 464K U. t 25 10098-3200 P " ~1 ~27d5 ,bQ,b1 

~ES 133 1%.125 looQ8-3437 P 2 
101 ~q, 13 

~ES 141 IX.125 ~bQ8-3438 J) 1 
101 ~o3 

~ES 215 U.125 ~oq8-3441 P 1 
plART NO CONT 

IXC - 24 



A5 Control Board II Assembly Parts List (5061-3455) Sht. 4 of 4 

ITEM REFERENCE 'ARENT COM'. L 
NO. DESIGNATOR PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER UM 

(FIRST SIX) C 

P/oII<'T ilia CONT !ooQe-3 lJ4 1 
~1 ~7t> 

"ES 316 1X.125 ~o98-3i.144 ) 3 
111 ~lO,lLi ,52 

~~.s 51.0 1% .125 )757-UI80 P 2 
\11 ",n,1'~ 

~H:S 1.1~" 14.12':> !ol'57-027f1. h 2 
01 :'I~,5d 

~FS 1 !< 1:'<:.12':; !o7C;7-02tH) ) 15 
01 ~/,12, Ib,21,2f1,34,3e. 
Id ~'l,~\), 14~,S'),bl ,77,13.2 
05 fq 

~fS 68.1 1~~.12S 17>:'7-0397 ) 2 
I) 1 ~ I \ ,1 c.; 

~E$ 100 P .125 ~)1C;7 .. 0401 ~ 2 
\I t "1,~,2G 

f1i:: S 750 1%.12':> ~iC;7-0!l20 ~ 1 
() 1 PHI 

~tS 1(\1<. t %. t 25 17t:;/-1I1J42 e. 
; 1 '''n,o,", 

f-tES Ib.2K n.12'; k!7':'7-0 1J 47 ) 1 
(\ I "l&:, 

KES 90.9" U.125 17S7-01Jb4 h 4 
IJ t ,";~~,t:'-1 ,71,72 

~I:S 1001< 1%.125 H"l7-040':> ) 5 
lUI ~ :1" , 4 0 ,'j1.l,7P,,84 

~t::S 1.1.17'" U.12C) !rllS7-1094 ) 1 
OJ F:" 

PIOOI::-SILICON \901-0050 ) 14 
\l ' .. 1,.3, ~-10,12,13,15-18 

~TARISTOR ST852.S lQOt-U4bO ) 1 
1U1 ~fd Ll 

PIOOE 10'1 ZEN 1902-0025 h 2 
pI rR2,~ 
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pave. (8) 

GoNDlS} 

f/O J~ 
I 

I 
r---ll 

p/o ;f;; 

Col 
'iU 
I!W 

I
I r 

PI s; VdS} C==r+-__ .yl I 
I I 
I 

14-03U 

ICI 
;.8~K 

R3-4 
4·("4K 

I l C-

_°c-fr...-fr."'-+':'-+-+-+--1--"f--I-+-+-+-+--+--+_1 71_~~"-'--JU2.iZ.l:!.5J.-!""",!'-::.s..!·,--!:~~:.;m~ ___ ArPIIOV_"_D_1 ;;,. .. ~ -C... "' 155Uep PliIZ' PC22.-5B39 ppM 

I ~17 
10 

< 2.W 

~19 

S ~ Plo~, 
I~ 

R.3-b f I 4-.I04-K 

~881 
~ 

U"A 

,\:- f~~f+ 
C~'r 

/,1902.­
rf-' 001.(; 

INV.OIl..1A (6) 

INV. Olt. 2.1>. (8) 

INV.OIl..11!> (8) 

INV. PI<.U. (81 

- PZ.Sv.RcF 
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• 

*The 12944B Battery Status Assembly supplied with single battery set. 

VIEWA·A 

NOTE : 
MATERIAL IN BROKEN LINES USED IN 12991 ·60001 ONLY. 
BATTERY BOX WIRING 

01 

B 

r--' 
I 1M3 '- __ .J 

SI 

BATTERY STATUS ASSY 
5061·1352 

CIRCUIT 
SIDE 

® 

12944B Battery Box Assembly (12944-60001) * 

IXD - 1/.2 





12944B Battery Box Assembly Parts List (12944-60001) Sht. 1 of 2 

ITtM IEfEIENCE 'AlENT COM'. l 
NO. DESIGNATOI PAIT DESCRIPTION OPTION PART NUMln OPTION~ QUANTITY PEl 

(fIiST SIXI 

BARRIER RLOCK 03bO-ObU3 U , 
TER~-SOLDER LUG 03bO-11158 U t 

TERMINAL STRIP 0",t,0-1607 t 

RES 3 U SO~ O~11-2q6b I t 

SLF.EVING FLEX. OA90-0064 U 0.15 

BI1TTEkY ASSV OQ50-1596 U 1 

W,.SHER I'IE" OPR F.:rIjE 1400-00QO U 1 

OInnE' t90t-tO~6 lJ 1 

FUSE 6 4 MR 2110-00156 J 1 

CAP-FUSEH(tl[)E~ 2110-na~c; U 1 

FUSE.HOLDfR .. BODY 2110-0470 1 

LKw:SH~ 11? INT 2t90-00~B U 1 

Ll'\t'4SHfoi 4 HE"l 21qO-Ol0A U 1.1 

LKi"!:)HR #, HEL i?1QO-OB51 1'- ;? 

SCI-< (J .. /JO l(.;:tc:; 2?OO-0103 ;? 

SCi-< MtI-40X.375l 2?OO ... 0143 U ? 

NUT ?;:tbO-OOO? 1,1 2 

5(1< 1'$6- 3;:tX. 250l 2'60 .. 0113 ij 1 n 

SCR #t,-3?x.tl?,L c3t-1)-0203 U ? 

NUT ~-3.? .;l50AF 2 /J20-0003 IJ ? 

NUT 1/?-?P. ?Q50-0054 1 

St'j SLIDE (JPH PC 3101-2t~1 1 

FOAM-PLASTIC I.I~OR-017~ U t 

WIRE. 18 ~LK 8150-28QO ... 0.63 

WIRE 18 RED 8 1I5 n-28q 1 0.?5 

WIRE 18 A~r. BARE 815t .. 00ll 0.19 

IXD -3 



12944B Battery Box Assembly Parts List (12944-60001) Sht. 2 of 2 

ITEM IEFElENCE ,- COMP. L 
NO. DESIGNATOI 'AIT DESCIIPTlON OPTION ,AfT NUMIliI OPTION 0 QUANTITY Pli 

(FIIST SlXI C 

IPAD-FOAM ~220-2070 I'- t 

BOX-BA TTERY ~OOO-80q5 
"" 

t 

COVER-BAT TERY ~OOO-80qb W t 

HOLD OWN BATTERY ~OO() .. 80q7 W t 

ASSY-lCPS STATUS 50b1-t3152 4 t 

ASSY-BAT. CBl 1 ~qIHI-~OOO5 1 t 

IXD -4 



12944B Battery Box Subassembly Parts List (5061-1352) 

ITEM RfFERENCE PARENT COMPo l 
NO. 

DESIGNATOI PART DESCRIPTION OPTION PART NUMBER 
OPTION ~ QUANTITY PER UM 

(FIIST SI)(} 

TERM-SOLDER LUG 03&0-0272 2 

H.RM-BARR BLOCK 0360-1824 2 

lYLT .121DX.200 0361-1032 3 

I'IE5 lK 1%.125 07S7-0280 u 1 
00 R1 

XSTR 2N4403 TOQ2 18S3-0271 t 
00 Ql 

DIODE. 1011 lEN lQ02 .. 002S n 1 
00 CRt 

DlUDE ZNR 4.22V lQ02-3070 t 
00 CR2 

LEO .. \1 SEN lQQO-OS81 1 
00 ",R] 

Srf SLIDE MOM 3101-21~d v 1 
00 51 

~A8~L-USA 7120-&830 I. 1 

IXD-5/-6 
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12991B Battery Box Assembly Parts List (12991-60001) Sht. 1 of 2) 

ITEM REFERENCE PAIENT COMPo L 
NO. OEStGNATOR PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER UM 

(FIRST SIX) C 

AARfd£R fH aCK 03bO.Oh45 u 1 

Tt_PIIIi .. SOLDE R lUG O~bn .. l1r:;8 U 1 

Tt:RMl rJAL STRIP O'n O,,'t,07 II , 
FeES 3 n «;1);\1 ORll·?q~b U , 
SLE f.V p·IG FlFX. oP,QO.OUI:l4 l) 0.1e; FT 

flATTERY ASSY (IQCjO.l C;C/b U ? 

CO";I.I ur Il IJr !i',j t?C;I·tlh?3 U 1 

CO"!T4CT·(O"l~ 1?5 1 .LJ71J7 U ? 

wASHfR !'J F n P k E iJ E. tlJon-ooqo u 1 

I') [f1nE lQlll-1(1J1~ :J 1 

FLJ"f b~ r.'~ 211 o-00t:;b II 1 

C Af.J.FU5t.H£1l ['fR 2110-0at-5 u 1 

FII~FHLJl (JE"R-F'ilI.iY 2ttO.Ot.l70 II , 
LKl'iS"It< 1 /? Pil ?IQO-OOnB 1I 1 

L" ~,SH~ LJ HfL 2'QO.0108 t.l il 

I "WSH~ h HF=L 21QI)·Ofl15t U ? 

SC" 1~_I.iO)l.?C; 2200-0'03 u , 
St~ ~/~-I~O)(. ~75L ??Ofl-OllJ3 u ~ 

r-'IJT ??h(l·Il(lO,> u ? 

SO< 1i6-"!.?X .250L .?~hO-OtI3 U 10 

SCw t:b-3?)(.h?C;L 2'60-°2(13 U ? 

NUT 6·~2 .'C;OAF ?112o.0003 U , 
raJT 1/?-?f', ?Q50-00';4 u 1 

Silo SLJn~ np~T PC 31/11-21'51 IJ 1 

FUAM-PLASTTC /POR-Il 173 I 1 

"lIRE t~ ~hT-QED Al,O·2b4q O.CiO T 

IXE -1 



12991.8 Battery Box Assembly Parts List (12991-60001) Sht. 2 of 2 

ITfM IEFElENeE PARENT COMPo L 
NO. DESIGNATOI PART DESCRIPTION OPTION '''IT NUMBER OPTION~ QUANTITY PER UM 

(FIIST SIXI 

WIRE lA AlK B150-2890 '" 1 • 1 3 FT 

wIRE lA PED B1sn .. 2BQt ,.. n.t's FT 

WIRE 18 HJG BARE 8''51-0011 0.19 FT 

PAD-FOAM 9220-2070 C i> 

ASSY-LCPS STATUS 50&1-1352 '" t 

A58Y-8AT. CSL 1 ?qIHl-bOOOS 1 , 
HOLD DWN 8A TTERY 1?qq'-00001 ~ t 

COVER-DOUBLE 12'191-00002 II t 

ROX-AATTEPY 129Ql-00003 W 1 

IXE - 2 



Cl • 

J2 

C2 

• C3 

XA4 

XA' 

J1 

_----------.. _ 2 CIRCUIT SIDE 

21 05A/08A/09AI 12AI 13A Crossover Board Assembly 
5060-8345 

C4 

• cs 

co 

C7 • 

r-------I 
I ~~8' 6060-8346 I 
L ______ J 

IXF -1/- 2 





.... 

~~I---t--

~II----+--

';: S I 
:i II 
~ S 
~ .s 
, I 

~ 5 

.. ~s 2 .. $11 Z3 

.. 5RQ 2'/ 
5RQ ZS 

. .. 
'" s. 
;S 
~ 

~ 
~ 

'1\ 

(j) ; 
~ I: 
C) ~ 
s::. t; 

< ~ " -~ 
=< .. 

§~ 
~ 
........ 

" ~ 
~ ... ,. 
il 
~ 

"4 
C 

,.. ~ 
N 

lit,. •• .... ..... 

~ 
~ 
~ 
~ 
l~ 

~ 
'" I~ 
~ 
~ 

+ 

-L~ ~ , .. + ~ 1:--0 
r -"- .,fr II/QS ~ ,.f, ZRfAS'" 

r!! S'C ""y~S::" SrC IRQ" ~ 
:c: cl-P NlI.O$T ~ .. Ct.r /IIQ? ~ 

o .... 
::: S 7",1: Flfl( • ;; S7"r Jill/( .... ~ 

;;; RUNCK SI(F ~ ;; -- HF = ~I~ 
;;! eNS P()P/P ~ ~ C es ""PIP b-J '" 
:: -12M -1;2 /II ;! .. +SY -lSI';;; 

~ - 12/11 -HJ '" ~ ;; ~Sf +$'(::; 

!: fOG roo ~ l) I()6 IOe>" 

:;; Cl.c. sr~:: ~ CL.C src. ~ 
~GNn TOr ~ ~SAt)/iII ZPI :: 

nj ~ oSFS .... SV ~ :: s,.s SUlj/ li 
'1 ~ -1-<;" V + S v ~ .:; + S '( • s v ~ 
" .. ~ +SV +Sv ~ ~ ~ S v ~SV ~ 
:: ~ ~Nli .sIR ~ ';: - SIR !: 

~ '.:l G.Ale> bND ~ ... J.211v + ~gr :: 
(")~ ~ I ., .., " '" .. " .. '" ~- -:zv -..... " .. ~sV +s. ~ 

"'oc ~ _ z. v -1ii ~ ~ "'.$ Y .. S ." ~ 
J:iT. ~ -2'1 -,2.V;; ~ .. $V +51" ~ 
~ ~ + I.2.M +'2.114 ~ : +1.2( -+ IZY ~ 
" ~ + 12M +I:;"M i ~ +/2-1 -+ 12.'1 W .. .. .. ~\ +~"' £IVF ~ i- .s,fi(/2. ENF ~ 

:;;, +5'1 +~v ~ :; -:z.V -211 :!i 

: + sV -+ Sf :: ': -21" -2/1:i 
':.; +SV +5V ~ ~ -2.1" -21" ~ 
:;: +$'1 +~V ~ ~ -2'1 -}..V:: 

~'-+5"'I +S II ... : SIf'Q1.3 SIU~If:::..g-
" ... • • A • _ I .. , .. 
... "s'l + S Va .. S/f(JIJS SIP(JI/{' ::~ 0 
~ "SM +SI't1 :; :; SIi'/P17 SI//PUI. ~ ~ 

~ 
)'\) 

";I 

~ ~ l! 
OI::~ ..... 
~~ 

t:. "SN! +SI't1 ~ :; SlfQ21 CDr ! .. 

!: -+/2v +/2.V ~ !" SIt'G22. l'l7ISR:; ~ '----.i) hiUST 

>:: of I t2 V PAN ~ ; SIf'/(Z.3 "PN ~ ~ 
:;. -f/2V +12.V !: ~ 1'''''''1 SRQ2'1!; 1" 

'--:; -12."1 -/2" .; -;; SAQ2.f -/2."1 1 ! 
~I"""':" -/211 -13.1" F ;: -1;lV -121" ~ ~ 
Jf;;; b --;J; ~:o ¢ ~ ;;: ~ 
:::I::--:r; ,J;,-.;. ~ ~;o ~ 
s:~ ~ , .. ~ _-'-- _ '--- ... (")\ "II __ <P........ ~ .. 

""-1.\1 ~ ~~ .. to .& .& ~ t:lL! '" -;J; ~.. $ -& .a ~ 
..... ~ ~ -<~V...7'-' 
!:: 
"II _~ -b ~I! 00& o&~ 

~ x :::....: 
.. :t,. ~ 

'" --t. 
~ 

} 
! .... 

~ 
~ 
~ 
'\ 
~ 

'" 

... , 

~ 
~ 
~ 
~ ... 
~ 
~ 
-c: 

'" RUN£N 
~ -+2BV 
w 7EiSJi 
P.) PlW 
..... PWL/ 

i~i ,. 

~~I - ~~~ ,I III __ 

~ f ! ~"l ....... i ~I' ~ '* I - ... ~ 
, ~ ~ 

oj::>. • + 

I+-





Jll 

C5 

J21 

+ C7 
CB 

i [f~lPii6;:-l38s-: Cl El 
L.: __ ~-1!,,~ _.I 

L1 

Rl 
+ C2 +C3 

E3 

C4 

C9 + Cl1+ + C12 

Cl0 C13 

Jl L-____________ ~ 

49 

ITEM QTY. MATERIAL-DESCRIPTION 

1 1 BOARD ETCHED 
2 12 CLIP 
3 12 SCREW. 6-32 x .437 LG. 
4 12 WASHER SPLIT LOCK 
5 12 WASHER FLAT 
6 3" WIRE MAGNET 20 AWG 
7 4 El-E4 
B 2 L 1. L2 

E2 

L2 

E4 

+C6 

C14+ 

C15 

CIG 

MAT'L·PART NO. 

5090-1601 
0360-05B9 
2360-0199 
2190-0851 
3050-022B 
B1BO-2220 
0360-1529 
9100·2957 

CIRCUIT 
SIDE '> 

2108B/09B/11 F/12B/13B/17F Crossover Board Assembly 
5061-1388 

IXF - 5/ - 6 





+5V OUT 

+5V ItJ I 
LI 5.AJH 

NOTE.: 

J2 'T"O poweR 
SUPPL .... .... ~ 

I! 
~5 

> 
~ 
+ 
4 3 'Z. 

2 
~ 
Q. 

" elf> 
r---~==~C~6~-~~OO-'-0-V-F,-ZO-V~------------------~ 

r-_____ -=C=--II-=+"ll L .oi~ UF. 200V 

68.bl
uF.2.DV ~.C­

.OIUF 

e3Ip+~ __ ., 

100.0 UF,20V 

N V ~ ~ Q ~ ~ ~ ~ 2 ~ ~ ~ ~ 2 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ S ~ $ ~ ~ ~ ~ ~ ~ ~ 2 ~ ~ ~ 

~ ~ Q ~~ ~ ~ ~ g 8 ~ $ ~ ~ ~ ~ ~ ~ ~ ~ t l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2 ~ ~ ! ~ ~ ro ~ ~ ~ 

1~§~I~~~I~~§g§~!'~~~~~~i~!~!'ifl!~I~+~~I~I~~I~~~I~ ... 8' ~ .... 111 u " 

~ ; $ ~ ~ ~ ~ ~ m ~ ~ ~ ~ ~ ~ 
'--____ -t---I __ C_',II.022 UF, 2 poll 

1\ +I~~~Z-r __________ ~ 

L ~.+,~7 
,----,I~ 

I ee. 
'-1.OZ2VF,2.00V 

t/.\ 

1(( 

330.0 IJF 
(,,11 

i t ~ ~ ~ ~ t ~ ~ ~ N ~ t ~ m - ~ ~ ~ ~ -

~~UF.200V 
CU+ +68 uF,20V 

+ C9 
~~~8~.O~IJ~~~20~V~I~--------------------~ 

'--_--11-"'''''10''--_--' 1--__ --'+"-1 c:.12. 
OZ2IJF '2.001/ /00.0 !.IF, 20V 

• , '------H"":-:1-;"3,-.O:;;;Z:-:Z-;;VC;;"'-::2':'OO::":V7" 

I. I>.LI... CAp...c.1 'T1:>RS ..... ~i!! :Z. 10·;. 

o P I" 3 14 .' II' , 12 M )11..,... nYletON. ~ DATIl: I ""-"-"~WiI ""IZI 

I CIeO~S-OVIL~F't:A1 , 
TITLE '"5C.~ EJ'I,;\ A"n. C. I HEWLETT PACKARD 

I·m......... I-="M::.:.,=.u.:=m"'----:-:c--, 
I"INIIH --- lecALI: D -.50<0' -138e -5' 

SHEET I 01" I 

D5061-1388-51 IXF - 7/- 8 





(AI END 

r7PLCS 

(81 END 

5061-13&3 o 

~--05PLCS 

W-BLK-RED 

W-BLK-RED 
W-RED-BLU 

W-BLK-VtO==~~i<EiI- W-REO-YEL 
W-VIO 

VIO --or"" ,"'''~- RED 

BLK BlK 

BLK 

WIRE VIEW 

6 

ITEM QTY. DESCRIPTION PART NO. 

1 
2 
3 
4 
5 
6 
7 

1 HOUSING 1251-4638 
7 CONTACT MALE 1251-4592 
6 LUG CRIMP (YEL) 0362-0305 
5 LUG CRIMP (RED) 0362-0317 
1 LUG CRIMP (BLU) 0362-0318 

0.15 FT SHRINK TUBING 0890-0301 
5 CONTACT MALE 1251-4537 

"8" Model Crossover Cable Assembly 
5061-1363 

4 

'2\f 

;;~3PLCS 
¥" 

.;:, 
o 

c.~ 

IXF-9 



A ~L-----_--;;::------~)) 

,r0 ~ 
~~D ~~~ 3D N.C 
40 RED 
50 ORN 
60 BRN 

ITEM 

1 
2 
3 
4 
5 
6 
7 
8 

QTY. DESCRIPTION 

25.00 CABLE 5 COND & SHlD 
1 HOUSING MOlEX 
5 CONTACT MALE 
1 HOUSING MOlEX 
6 CONTACT MALE 

2.00 BlK 22 GA WIRE 
.500 SHRINK TUBING 

1.500 SHRINK TUBING 

PART NO. 

8120-1856 
1251-2546 
1251-2754 
1251-2507 
1251-2599 
8150-1540 
0890-0311 
0890-0201 

"B" Model Crossover Status Cable Assembly 
5061-1364 

IXF -10 



DETAIL A.A 

FA.N c.A.~e: 

FANMTG. 
DETAILAA 

/ 
fJ 

H~-___ --.l'2~ 

I 

I 
/' 

ITEM 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

QTY. DESCRIPTION PART NO. 

1 BOX PWR SPLY 12740-00004 
1 ASSY M. BD 12740-60003 
1 ASSY BACK PLANE 12740-60004 
1 COVER SWITCH 12740-00012 
1 SWITCH 3100-3450 
1 BREAKER 3105-0147 
4 6-32 SCREW 2360-0113 
2 4-40 X .375 SCREW 2200-0167 
8 LOCKWASHER SPLIT 2190-0006 
4 6-32 X .437 SCREW 2360-0199 
2 6-32 X .750 SCREW 2360-0125 
2 WASHER FLAT 3050-0228 
1 GUIDE PC 13037-20003 
1 ASSY CABLE 12740-60010 
1 FAN 3160-0341 
8 NUT TINNERMAN 0590-0653 
4 SCREW 2360-0205 
4 SCREW 6-32 X .625 FHD 2360-0202 
1 GRILLE WIRE 3160-0092 
4 WASHER FLAT 3050-0227 
2 ASSY PC +5V REG 12740-60005 
1 ASSY PC LOGIC 12740-60006 
1 GROMMET 0400-0085 
1 SHIELD-BACKPLANE 12740-00019 
1 BOARD RETAINER 12740-20003 
1 SCREW - FH 6-32 X .500 2360-0200 
8 SCREW 6-32 X .875 FH 2360-0206 

FPP Power Supply Assem bly (12740-60007) 

IXG -1/ - 2 





FPP Power Supply Assembly Parts List (12740-60007) Sht. 1 of 2 

ITEM REFERENCE PAIENT COMPo l 
NO. 

DESIGNATOR PART DESCRIPTION OPTION PART NUMBER 
OPTION ~ QUANTITY PER UM 

(FIRST SIX) 

CAP .22UF 10~ 0160-4259 I'" 1 

~UG SOLDER #bLKG 0360-0268 I'" 1 

CONN-SGL CONT 03&2-05&1 I'" 2 

GfolOM SNAP .87510 0400-0085 1 

NuT SHMET U 6-32 05QO-O&53 U f:I 

SLEEVING FlE.X. 0890-00&4 J 0.09 T 

TaG HS ell" .3750 oa90-02(H J 0.17 FT 

TBG HS eLK .750D 0890-0301 J 0.09 T 

L"'~SHR 6 tiEL 21Qo-000b J lj 

SO! *4-aOX.375L 2200-0167 J 2 

SCI< IJb-32X.2S0l 2360-0113 I 8 

SCR b-32x.75 23&0-0125 ~ 2 

SCR tl6-32X."37L 2360-01QQ J q 

SCR #b-32X.SOOL 23&0-0200 1 

5CR IJb-32)(.62SL 23&0-0202 I 4 

SCR #&-32)(.750L 2360-0205 J " 
SCR #b-32X.B75L. 23&0-0206 8 

NUT &-32 .250AF 2420-0003 I'" 1 

wSHR #1& 55 3050-0227 4 

wSHR tlb 5S 3050-0228 J 2 

~IRCUlT 8P~AKER 3105-0147 ~ 1 

FAN GRILLE' 31&0-0092 ~ 1 

FAN-TtUX 3160-0341 ~ 1 

.. ABEL INFO ~120-3738 1 

~ABlL-wARNING 7120-4567 ~ 1 

~IRE 22 BlK 8150-1540 ~ 0.25 FT 

IXG- 3 



FPP Power Supply Assembly Parts List (12740-60007) Sht. 2 of 2 

ITEM IIfFIIlfNCI 'AlfNT COM'. L 
NO. OISIGNATOI PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER UM 

IFIRST SIX) C 

wIRE 18 w-BN-GRA 8150-2&51 ~ 0.30 T 

~IRE 18 Vi-O-GRA 18150-2910 ~ 0.30 FT 

wIRE 18 GRN-YEL ~150-2919 ~ 0.21 T 

tWX-p.S. 12740-00001.1 ~ 1 

COvER-Sr.llTCH 12740-00012 ~ 1 

TAG-INFO 100/220 t 2740-000 13 ~ 1 

TAG-INFO 1201240 12740-00014 ~ 1 

SHIELD 12740-00019 ~ 1 

~RACE 1271.10-20003 ~ 1 

ASSY-FPP MOTHE~ 12740-00003 1 

ASSY-FPP 8K PLN 12740-00004 III 1 

ASSY- +SV RE.G 12740-bOO05 2 

ASSY-LOGIC 12740-,,0006 ~ 1 

ASSY-CBL CTPL 12740-60010 t 1 

IiUIDE PC BD RtA~ 13037-20003 .oJ 1 

IXG- 4 



&: CR2 

Rn 

3 2 PLCS 

NOTES, 
III FAN CABLE NO.1 CUT TO 10"LG 
~ STRIPWIRE ENDS ,250 

f2l FAN CABLE NO.2 CUT TO 19" LG 
L.J STRIP WIRE ENDS ,250 

I, '51 
5°1 J5 I, J4 

0 

I, J3 5°1 

I, J2 5°1 

0 0 

SEE 
B 1 2740·60003·2 

IT~ ~~~~~60003 

FAN CABLE NO.1 

FAN CABLE NO.2 

WIRING VIEW 

5 0.63' 
4 O. 
3 
2 

FPP Power Supply Mother Board Assembly 
12740-60003 

LUG CRIMP FASTOM 
.y RA A 

WHT·BLK·GRA·1 GA 
WHT BLK 18GA 
LU CRIMP FAST N 
FAN CABLE 
SWITCH 

IXG·5 



FPP Power Supply Mother Board Assembly Parts List (12740-60003) Sht. 1 of 2 

ITEM REFERENCE PAIENT COMP. l 

NO. 
DESIGNATOR P"RT DESCRIPTION OPTION P"RT NUMBER OPTION 0 QUANTITY PER 

!FIRST SIX) C 

CAP .1UF 20% r; 0 \ 01f,O-0576 f. , 
01 (~ 

CAPAC IlOR-F J Xl f) ot80-2f130 I 1 
~!} C1 

L lJr~ "LlL i)E P tlhLK( 03bO-0268 L 1 

LUI.; CRP?t?-Ir..25f 0362-0467 L 1 

((H~hi-SGl COIJT 0362-0~bl l ? 

SPtlCtk-CE ~ H'IC 0380-1288 l 2 

THEIJMIST(1P OJ437-0214 1 
(I] P' t 

hllR IJ1IL qP(1'J IV 1251-4002 , 
0<. .j 1 

C U~.l:~ P(2)(25 .100 1251-4573 '- 3 
OC .12,3,1 

C (I~J ~J -15 pns 1251-50Q3 I 1 
01 J5 

~fCTtFlt.P IP84-004b t 
(I] ('R? 

DtO-F~ HRnG 200V lQOb-0205 l 1 
1/ 1 Ci'l 

LK:.IjSHk 1/4 JNT 21QO-Ou27 Il 1 

U<v,gHR 1(1 HEL 21QO-OO34 ( 2 

SCR 4-40)(. "HZ ?200-0105 Il 6 

SCI< #b-32l1.500L 2360-0201 l 1 

SCR 6-32)(.375 2300-0359 6 

SCR 10-32x.375 2680-0099 I 2 

NUT 1/4-28 2950-0036 1 

wSHR #10 5S 3050-0226 II. 2 

~SHR #6 SS 3050-0228 Il 7 

WSHR .26010 BRS 3050-0234 II. 2 

IXG - 6 



FPP Power Supply Mother Board Assembly Parts List (12'740-60003) Sht. 2 of 2 

ITEM .EFEIENCE 'AlENT COMPo l 
NO. DESIGNATOR PART DESCRIPTION OPTION PART NUMBER 

OPTION ° QUANTITY PER 
IFIIST SIX) C 

::;\'4 I(IWT bt'U:; At,; I.B oo·~q.,u II.. 1 

01 51 

COMPOUND-THERMAL &040-023Q I 0.01 

COSET FAN UL 8t20-U78 IL 2 

WIRE. 18 w-Y-GRA 8150-0S81 f' 0.'50 
01 Fl 

wIRE 22 y 81'50-1'5l14 r 0.17 

v; 1 RE 1& PEO St50-218!) 0.J8 

WIRt 16 BLACK 8150 .. 2bOS C 0.a9 

~I~~ 18 WI4T-BLP<: 81C;O-2aQ5 C 0.25 

wIRE 18 ~-Rk-GRl 8150-2Q20 ( 0.03 

T IHNSF OR~~fR-Prd< Qtoo-a070 L t 
01 T 1 

GUIDE-PC SOllO-0170 ~ f., 

PLATf-XF""R t2740-0000q ~ 1 

IXG - 7/- 8 
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MAST ER 
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[> J2 01 g J2 08 
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J2 12 

C12740-60003-51 
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HEWLETT' PACKARD 
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r7J..-n 12740·60004 
u:r.Ll 8-1815 

I ~ 

(LOGIC LOCATED 
ON CIRCUIT SIDE) 

Jl 

J4 

I ~ J2 J3 

I ~ J5 I ~ J6 

XAl 

ITEM QTY. DESCR IPTION PART NO. 

4 8 STANDOFF 0380-0076 
3 6 PC CONNECTOR 50 PIN 1251-4573 
2 1 MOLEX CONN. 15 PIN 1251-5578 
1 1 PC BOARD ETCHED 12740-80004 

F-Series FPP Backplane Assembly 12740-60004 

IXG -11 



IXG -12 

1 .......--COMPONENT 51 DE ------. 49 

2........---CIRCUIT5IDE------+-50 

FPP Power Supply 5V Regulator Assembly-12740-60005 



ITEM 
NO. 

01 

00 

01 

01 

01 

OU 

01 

01 

O(J 

01 

01 

01 

O(] 

01 

12740A FPP Power Supply 5V Regular Assembly Parts List (Sht 1 of 3) 
(12740-60005) 

REFERENCE PARENT COM'. L 
DESIGNATOI PART DESCRIPTION OPTION PART NUMBER 

OPTION ~ QUANTITY PER 
(FIRST SIX I 

CAP 1.0UF 201 0160-0127 " 1 
Ct.I, 

CAP .002ZUF 10~ 0160-0154 1 
C2 

CAP .47UF-20+80J 0160-0174 1 
C8 

CAP .1 UF 20% sov 0160-0576 I'" 1 
C9, 

CAP .OIUF 20~ 01.60-3879 4 
Cld,e; ,7, 

CAP 1SUF lOX 0180-1746 10 1 
Cb 

CAPAC ITOR-F 1 JeEO 0180-2829 l 1 
Cl0, 

PAO-MTG T05 0340-0164 I 1 

STUO SOLDER TER'" 0360-0474 11.1 2 

TERM-SLDH STUD 0360-1819 I 3 
fl-3 

SPCR TAP *6X.125 0380-0305 11.1 2 

STOF-RNO .250-1" 0380-1145 IU 1 

RES 2.15K 11.125 0696-0084 IU 1 
k7 

RES 464K U.12!:i Ob98-3260 10 1 
R3 

RES 215 1%.125 0698-3441 10 2 
Rt.I,5 

RES 1961< 1%.1215 0698-3453 IV 1 
Rtl 

Rf:.S 21.51\ 1%.125 0757-0199 10 1 
Rl 

RES 10 1%.125 0757-0346 10 1 
RIO 

RES 562 11.125 07157-0417 In 1 

UM 

IXG -13 



ITEM 
NO. 

01 

oc 

01 

00 

01 

00 

OJ 

01 

00 

01 

01 

00 

01 

01 

00 

IXG -14 

12740A FPP Power Supply 5V Regular Assembly Parts List (Sht 2 of 3) 
( 12740-60005) 

REFERENCE 'AIfNT COMPo l 
DESIGNATOI PART DESCRIPTION OPTION PART NUMBER 

OPTION ~ QUANTITY PER 
IFIRST SIX) 

1°757-0417 
R12 

RES 10K 1%.125 0757-0442 Ie 2 
R2,6 

RESISTOR-FIXED 0811-3511 '" 1 
R9 

HT DIS TO-3 1205-0289 1\.1 1 

NTwl< RES 9Xl0K 1810-0280 1\.1 1 
R8 

RESISTOR-ARRAY 1810-0316 1 
U3, 

Ie QUAD COMPTH 1826-0138 1 
U2 

IC SG3524 1826-0428 1\.1 1 
UJ 

TRANSISTOR 1853-0045 1 
(113 

XSTR 2N2222ATOlfl 185ll-0477 1\.1 1 
Qt 

PWR TRANSISTOR 1854-0746 1 
Q2 

STAaISTO~ ST8523 1901-0ll60 2 
CR3,6 

DIODE INllq36 1901-1065 1 
CRll 

DIO-SCHOTTKY 1901-1100 1\.1 1 
CR5 

DIODE IN5CJ08 1902-0939 I'" 1 
CRI 

DIO·ZN~ 5.62V 2~ 1902-3105 1 
CR2 

lKWSHR 10 HEl 2190-003ll 1 

LKWSHR 6 HEL 21QO-0851 I'" 1 

SCH 6-32X.375 2360-0359 2 

NUT b-32 .312AF 2420-0002 I'" 1 

UM 



ITEM 
NO. 

01 

12740A FPP Power Supply 5V Regular Assembly Parts List (Sht 3 of 3) 
(12740-60005) 

REFERENCE PARENT COMP. l 
DESIGNATOR PART DESCRIPTION OPTION PART NUMBER OPTION 0 QUANTITY PER 

IFIRST SIX 1 C 

"'~HR #0 SS 3050-0228 2 

COMPOUND-THERMAL 0040-0239 lJ 0.01 

~I~E 18 BLU 8150·2~9~ C ( .• 1 " 

CtiOKt 9140-0307 I 1 
L1 

I 

UM 

Tt; 

Fl 

IXG - 15/ - 16 
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l...-.-COMPONENT SIDE ~49 

2......--- CIRCUIT SIDE ------.. 50 

FPP Power Supply Logic Board - 12740 - 60006 
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12740A FPP Power Supply Logic Board Assembly Parts List (Sht 1 of 2) 
( 12740-60006) 

ITEM REFERENCE PARENT COM'. l 
NO. OESIGNATOII P"RT DESCRIPTION OPTION P"RT NUMBER 

CWTION ~ QU"NTITY Pel 
IFIRST SIXI 

CAfJ 1.0UF 20% 01&0-0127 ~ 2 
01 ~'JrlQ 

~AP .1.I7UF-20+80X 0160-0171.1 
"" 

1 
01 riO 

~AP .tUF 201 Sov 01&0-057b 
'" 

2 
01 ",3,<1 

~APACITOR-CERA~I 01&0-31.190 ~ 1 
01 ~tl 

CF Cf lOP tnov 0160-.5567 ~ 1 
01 ~S 

~AP .0tuF 20% 0160-387Q ~ l.I 
00 rl,2,8 , 11 

~AfJ 100UF-l0+75X 0180-0061 ~ 1 
00 1.7 

~AP .1 UF 10't (rl~O-1743 ~ 2 
01 "12,13 

STUD SOLDER TER"4 0100-01.174 
'" 

C 

f(ES 23.71<. !t.12S 06Qa-:H SA p 1 
01 R2 

f(ES 26.1K lX.125 06Q8-315Q P 1 
01 Rl 

~ES 1.122K 11.12';) 06QS-3Q60 1 
01 RIO 

~ES 31.1.8K IX.125 0757-0123 ~ 1 
01 R12 

~ES 21.51<. U.125 0757-01QQ P 1 
00 Pb 

~ES 750 1%.t25 0757-0420 ~ 3 
01 ~q, 11, 13 

~ES 10K 11.125 0757-01.142 ~ 1 
01 R1S 

~ES 61.9" lX.125 0757-01.160 ~ 1 
00 R3 

~ES QO.9K lX.125 0757-01.164 ~ 1 



ITEM 
NO 

01 

01 

01 
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12740A FPP Power Supply Logic Board Assembly Parts List (Sht 2 of 2) 
(12740-60006) 

REFERENCE PARENT COMPo l 
DESIGNATOR PART DESCRIPTION OPTION 

PART NUMBER OPTION 0 QU"NTITY PER 
(FIRST SIX) C 

PART NU CUNT 0757-0464 
If"14 

HES 511 IX .50 0757-0814 1 
~q 

THERMISTOR OISC 0837-0040 I 
~T1 

HT ulS PL PWR 1205 .. 0219 I 1 

;H~K RES 9X 1 OK 1810 .. 02130 2 
!RS,7 

~ESISTU~-ARRAY 1810-0316 J 1 
~2 

IC QUAD OP AMP 1826-01b1 .1 1 
~S 

I.C. MC 3302 1626-0174 ~ 2 
~t,3 

Ie 7815 v RGLTR 1826-0396 ~ 1 
VRt 

Ie IJ REF ?5V 1826-0467 1 
ILJ 

XSTR p~p 2N2907A 1853 .. 0281 ~ 1 
Qt 

XSTR 2N2222AT018 1854 .. 0477 ~ 1 
Q2 

DIODE SIL 1901 .. 0040 ~ 3 
!cR3,4,5 

STABISTOR 518523 1901-0460 it- t 
~R2 

PIO-ZNR 5.62V 2% 1902 .. 3105 ~ 1 
~R6 

IsCR '4-40X.375L 12200 .. 0143 1 

~UT 4-40 w/LK ~2bO-0009 ~ 1 

~OMPOUNO-THERMAL \6040-0239 ~ 0.01 

~:iOARD-ETCHEO 12740-80006 ~ 1 
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HP 2108MK AND 2109EK 
BOARD COMPUTERS 

NOTE 

This document is part of the HP 1000 M, E, and F­
Series Computers Engineering and Reference 
Documentation and is not available separately. 
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+---------------------------------------------------------+------------------+ 
1 1 1 
1 HP 2108MK AND HP 2109EK BOARD COMPUTERS 1 SECTION X 1 
1 1 1 
+---------------------------------------------------------+------------------+ 

POWER, VENTILATION, AND ASSEMBLY 

Board computer customers will need to provide voltage, current, and 
ventilation as specified in the following paragraphs. Assembly drawing are 
provided at the rear of this section. 

POWER SUPPLY SPECIFICATIONS. The K-Series microprogrammable processor 
requires the voltages and tolerances listed in the following table. 
If memory is to be sustained during power failure the "M" (memory) 
voltages must be isolated from the CPU and I/O voltages. If this 
feature is not desired, the +5M and -12M may be common with the +5V 
and -12V respectively. The +12M should be derived from a separate 
source since it requires closer requlation than the +12V. 

REQUIRED VOLTAGES AND REGULATION 
+----------------+-----------------+ 
1 VOLTAGE 1 REGULATION* 1 
1----------------1-----------------1 
1 +5V 1 5% 1 
1 -2V 1 10% 1 
1 +12V 1 5% 1 
1 -12V 1 5% 1 
1 +5VM 1 5% 1 
1 -12VM 1 10% 1 
1 +12.5VM** 1 3% 1 
+----------------+-----------------+ 
1 *Regulation includes line, load, 1 
1 and ripple 1 
1**Labeled +12VM 1 
+----------------------------------+ 

CURRENT REQUIREMENTS. The current required for your CPU, front panel, memory, 
and accessories can be calculated using the electrical 
specifications contained in the HP 1000 Computers Hardware Data 
Book. The current edition of the data book can be obtained from 
your local Hewlett-Packard Sales and Service Office. 

Note: The current requirements for 
computer should be taken into 
your power supply. 

planned additions 
consideration when 

(HP 1000 M/E/F-SERIES ERD) 

to your 
designing 

X-3 
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VENTILATION. Air intake may be from either the left or right side of the card 
cage. Air must flow parallel to the CPU board. Vents are provided 
in the the deck for this purpose. See the appropriate assembly 
drawing located at the rear of this section. 

Air flow requirements in cubi.c feet per minute (cfm) are derived as 
follows: 

cfm required Watts x 0.22 
To derive Watts for dc power use P=EI 

0.22 is a constant to provide the total cfm required so that 
the temperature rise should not exceed 10 degrees Celsius from 
ambient. Where ambient = 55 degrees Celsius maximum. 

CARD CAGE AND BACKPLANE ASSEMBLY. The procedure for assembling 
and backplanes to the deck is provided on the drawings 
this section. There are three assembly and mounting 
the 2108MK and three for the 2109EK. 

REPAIR INFORMATION 

the card cage 
at the end of 
drawings for 

The HP 1000 K-Series Board Computer service plan is based on 
returning defective boards to the Computer Service Division, 
K-Series Repair Facility in Cupertino, California for cutomers in 
the United States. Customers located outside the United States 
should contact the local Hewlett-Packard Sales and Service Office 
for the address of their appropriate repair center. 

The original shipping container is the recommended package for 
returning boards and should have been retained for this purpose. 
All repairs will be performed in the shortest time possible and a 
two week maximum turn-around time can usually be expected. 

Repaired boards will not be updated to the latest service note 
change revision unless specific instructions are included requesting 
updates. 

You can help expedite repairs by: 

1. Packaging board in original container. 
2. Include details describing the failure. 
3. Ship packaged boards prepaid to: 

Computer Service Division 
K-Series Repair 
19310 Pruneridge AVenue 
Cupertino, California 95014 

(Ht> 1000 M/E/F-SERIES ERD) 
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ASSEMBLY PROCEDURE 

1. ATTACH FRONT AND BACK CARD GUIDES 8 (4 EACH) TO THE DECK 8 USING 

TWELVE 6-19 X .375 SelF-TAPPING SCREWS G TORQUE TO 2 LBIIN. NOTE PROPER 

LOCATION OF LABELED CARD GUIDES. 

2. ATIACH CARD CAGE TOP COVERS 8 (2 EACH) USING TWelVE 6-19 X .375 SELF-TAPPING 

SCREWS G TORQUE TO 2 LBIIN. 

3. ATTACH POWER WIRING ASSEMBLY 8 (02108-60039) TO PROCESSOR 

BOARD 8 (5060-8352) USING NUTS AND LOCKWASHERS INCLUDED WITH THE ASSEMBL V. 

BLACK WIRE GOES TO GROUND CONNECTION. 

4 INSERT POWER WIRING ASSEMBLY THRU HOLE IN DECK AND ATIACH PROCESSOR BOARD 

TO BOTTOM OF DECK USING TWELVE 6-32 X .375 SCREWS 8 
5. INSERT I/O BACKPLANE BOARD 0 (02105-60002 OR 02108-60007) INTO REAR CARD CAGE 

AND PROCESSOR BOARD. BE SURE TO INSTALL ACCORDING TO LABELS. 

6. INSERT MEMORY BACKPLANE BOARD 0 (02105-60005 OR 02108-60021) INTO FRONT 

CARD CAGE AND PROCESSOR BOARD. BE SURE TO INSTALL ACCORDING TO LABELS. 

7. ATIACH CROSSOVER BOARD 8(5060-8345) TO I/O AND MEMORY BACKPLANE BOARDS 

USING FOUR 6·32 X .375 SCREWS 8 
8. ATTACH THE THREE WIRES OF THE POWER WIRING ASSEMBLV TO CROSSOVER BOARD. 

BLACK TO GROUND; WHITE·BLACK-RED TO + 5V AND WHITE· VIOLET TO - 2V. 

9. CONNECT CABLE ASSEMBLY 8 (02108·60034) TO CROSSOVER BOARD. 

10. ATTACH ROM CONTROL STORE BOARD 8(5061,1367) TO PROCESSOR BOARD USING 

THREE 6-32 X .250 SCREWS G AND CONNECT THE TWO BOARDS TOGETHER WITH 

CABLE ASSEMBLY G (5061·1336). 

11. ATTACH FLAT RIBBON CABLE OF FRONT PANEL ASSEMBLY 0 (5060-8343) TO PROC­

ESSOR BOARD (NOTE CONNECTOR ORIENTATION). 

23 ASSY - 110 BACKPLANE 

22 ASSY - MEMORY BACKPLANE 

21 LABel - WARNING 
20 LABel - MEMORY (BLACK & WHITE I. LABEL - COMPONENT SlOE UP 

18 LABEl- iio 
17 LABel COMPONENT SIDE UP I. SCREW 6-32 X .250 2360-0113 

1S WASHER - lOCK 2190-0006 I. NUT 2420-0002 

13 12 SCREW - 6-32 X .375 2360-0359 

12 2' SCREW - 6·19 X .375 TAPPING 0624-0309 
11 SCREW - 6-32 X .375 2360-0359 
10 ASSV- CABLE 5061·1336 

• GUIDE - PC 5·Sl0T OR 9-Sll'" 

ASSV - ROM 5061-1367 

ASSV - POWER WIRING 021 08·60039 

ASSV - CPU 5060-8352 
ASSV - FRONT PANEL PCA 5060-8343 

DECK 021 08·00004 
COVER - CARO CAGE 02108-00012 

ASSV - P.S. CABLE 02108-60034 

ASSV - X·OVER 5060-8345 

MAntIllIAI..-DESCltI"ION IItAT'I.._I"AIIITNC). 

2108MK AND ACCESSORI ES ASSEMBLY 
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ASSEMBLY PROCEDURE 

1 ATTACH FRONT AND BACK CARD GUIDES 8 (4 EACH) TO THE DECK 8 USING 

TWELVE 6-19 X 375 SELF-TAPPING SCREWS 0 TORQUE TO 2 LBdN NOTE PROPER 

LOCATION OF LABELED CARD GUIDES. 

2 ATTACH CARD CAGE TOP COVERS 8 (2 EACH) USING TWELVE 6-19 X 375 SELF-TAPPING 

SCREWS 0 TORQUE TO 2 LBiIN 

3 ATTACH POWER WIRING ASSEMBLY 8 (02108-60039) TO PROCESSOR 

BOARD 8 (S06l1400)USING NUTS AND LOCKWASHERS INCLUDED WITH THE ASSEMBLY 

BLACK WIRE GOES TO GROUND CONNECTION 

4 INSERT POWER WIRING ASSEMBLY THRU HOLE IN DECK AND ATTACH PROCESSOR BOARD 

TO BOTIOM OF DECK USING TWELVE 6-32 X .375 SCREWS 0 
5 INSERT 110 BACKPLANE BOARD 0 (02108-60007) INTO REAR CARD CAGE 

AND PROCESSOR BOARD. BE SURE TO INSTALL ACCORDING TO LABELS. 

6 INSERT MEMORY BACKPLANE BOARD 0 15061·1382) INTO FRONT 

CARD CAGE AND PROCESSOR BOARD. BE SURE TO INSTALL ACCORDING TO LABELS. 

7. ATTACH CROSSOVER BOARD 8 (S061-1388) TO 110 AND MEMORY BACKPLANE BOARDS 

USING FOUR 6-32 X .375 SCREWS 0 
8. ATIACH THE THREE WIRES OF THE POWER WIRING ASSEMBLY TO CROSSOVER BOARD. 

BLACK TO GROUND; WHITE-BlACK-RED TO + 5V AND WHITE-VIOLET TO - 2V. 

9. CONNECT CABLE ASSEMBLY 8 ( 5061-1364 ) TO CROSSOVER BOARD. 

10, INSTALL THE INSTRUCTION ROMGAS ILLUSTRATED, 

11. ATTACH FLAT RIBBON CABLE OF FRONT PANEl ASSEMBLY 8 (5061-1343) TO PROC­

ESSOA BOARD (NOTE CONNECTOR ORIENTATION). 

21 SET OF INSTRUCTION ROMS 12728H 

20 LABel - MEMORY (BLACK & WHITE 7120-3861 ,. , LABEL - 'pOMPONENT SIDE UP 

18 LABEL - 110 7120-3859 
17 lABEL COMPONENT SIDE UP 

16 ASSY- I/O 8ACKPLANE 02108-60007 
15 WASHER - lOCK 2190-0006 

" 
3 NUT 2420-0002 

13 16 SCREW - 6-32 X .375 2360-0359 

12 2' SCREW - 6-19 X .375 TAPPING 0624,0309 
11 SCREW - 6-32 X .375 2360-0359 
10 ASSY- MEMORY BACKPLANE 5061-1382 
9 GUIDE - PC 4-SLOT OR 9-Sl0T 02108-40001 

LABEL- WARNING 7120-2598 

ASSY - POWER WIRING 02108-60039 

ASSY - CPU 5061-1400 
ASSY - FRONT PANEL PCA 5061-1343 
DECK 5000-80874 
COVER - CARD CAGE 02108-00012 
ASSY - P.S CABLE 5061-13644 
ASSY - X·OVER 5061-1388 

:'AltTlEltlltL-OKKltl"ION "'AT'L_I"AJtT NO MAT'L.SNC 

2109EK AND ACCESSORIES ASSEMBLY 

x -11/ -12 





f----------------- 13.50 
1-------------- 10.00 
1----------- 9.2'=> 

1--------- "'.00 
1-1.00-

t ;--
r- - --------------------

1.'25 

.-!-:t2S0=----,-1 -1<10-+-"'----------+------- -+ --+ 
• .430 I 

.~z. I 

I 
I 

z~z. I 

.: II~if---'--

I 

I I 1 I 

8.15 I "'-
4.e.o I I ""-"-..."'r-----.,,/ 

1 

_ r .. 152 PIA (121:1=) 

~ ~~ ~~~ - ~ /~ :~~ 

1 / 

z..S""Z 
~.OD7 1 

~J 
I 1\ Rei=- DI""~ 

-1--1'-+-- - IiaOLlTER f\Ol.E:'5. 
1(;,.00 

I + / \ 
--1~'~ ~~ / '\ -+ 1'2.1'50 

L.....- __ 1-~ -+-------+------r-/---+----+------+-\~----_+_+_+~ 
:I: .001 

1 - V 
: ' 

I 
16 .%4-

I 

1 I 
I 1 12.~2 

~ ±~7 

~:~D'j' 1 I 

1 I 
1 r- --\--+-looL 

1 1 1 I 1 

13.!;CO 
=.001 

~,I ~rsr---t_-----+-I-+---+--+---9~1 II~'F 
1 + ______ + _+ ______ + _________ --+--+-+-+_-'-1_----'-

I I 
1 I 
L _ _ _ __________________________ - - - - - - -r- _-.1 ___ ----1.. 

- .75 

1.4D­
.b'r::I:}-<-I--------------------lb."100:l:.00I---------------------l 

11.<D2'7 --------------------1 
18.000 -----------------~ 

~---------------------IS.~ --------------------~ 
±.OOI 

1--------------------ZO.oo 

r-\2!~!~1 MAT'L~.NO.I-.''''''T .... ~-.-I 

2109EK CPU ASSEMBLY MOUNTING DIMENSIONS 

X -13/ -14 





).'21(., .-

~"}4l 
2."j2.(" l 4.,.7"" --

Bc=E;.::I="'.t--____ _ 
• Le, 

1.",!I'l.~ 

I "j9i 1 L-- i-;---r-,---:f~ __ _ 

2·,?-~Lt~ : 
1---'---...... 

2.000 --- ! 

C.S 

4.~oO_ 

·'l'7 --- 4.ne 1 ! , 

'i.,esl 
L---1--t'--,-----~, 

: ,).1..72. 

~ 
! I r-

c.=e-N+---·" - .. 

'--____ ---+!5.z 70 

.~ '.-;00 ~ 
~I 

!#. "'!12. 1.L--...-+....,..,..----I....: _--...,1 10.=;'1 \ -- 1'2.01 1--

.270 - ... 

1.1'2..'7 --t-+----~ 

1'2·~:2..1 
~--t-~'t---....,..., 

1'2. "'5'2 

I"L , 
I 
1 

I 
1 

I 
I 
I 
I 
1 

17.'-7'2. UL. 
I I~ 1'---

-,-770 ,,.-J 
4.'2.70 =y II 9.,97 9--- _. --

c.e. 

"")'79 '7 

'~m~~:t CE> 

)'79 i 

1 
F=L 

I \Co.'1",,) "L L_L..-_--I-__ -. 
n 1'2"71 

_ __ "::E!:: .. 
1;.'j'50~.L--_--_-_-_-.~~~~ .. -_ , .. 

I 
I 

- +---

I-LB_. 

i 
4.CbO--< 

N~?§. ........ 
1 A-LL r·-·~·. D.3 

-.77~ -i 9") J! 
::'27b- ~ 

-

_lh~ 0-~~ 
t=.ty'..:-.. 1C=,u::- /", _ 
_ 13 ~ . \!......., \ =- /_ 
FI.- -

leA("'~ __ 

z.o.~ __ 

r-________________________ ~~--Jt'7.~~7 
I 
I 

-1 - .-. 

- I. 

r.,LB 
I Y' 
I 

=.- jo.: - ,-:., -" _ t...... 
.- ..... - ... ~,~ ,. 

r ,).16, 

''------,......,!~--l--.l. ') .1<>'2..') 
I 

22.088--

c.eo 

.., 

-----
1 

1 

I 
I 
I 
I 
1 

1 
II 

\. 040 -;--... ..--__ "" 
(OUTSICE) 

4 ':2..". F..-_ 0'1'10-0 7(" 
00:;'10- \0.,,, 
O",lo-oooL 
7t.p4-C>02j.. 

MAT'L-"""In"NO 

2109EK DECK ASSEMBLY MOUNTING DIAGRAM 

X -15/ -16 




	Section IX
	Section IXB
	Contents
	title
	ii

	Chapter 1
	1/2

	Chapter 2
	3
	4

	Chapter 3
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22

	Chapter 4
	23
	24
	25
	26

	Chapter 5
	27
	28
	29
	30

	Appendix A
	31
	32
	33/34
	35
	36
	37/38
	39
	40
	41
	42
	43/44
	45
	46
	47/48
	49
	50
	51
	52
	53/54
	55/56
	57
	58
	59
	60
	61/62
	63/64
	65
	66
	67/68
	69/70
	71
	72
	73
	74
	75/76
	77/78
	79
	80
	81
	82
	83
	84
	85/86
	87/88
	89
	90
	91/92
	93/94


	Section IXC
	Contents
	title

	1/2
	3/4
	5
	6
	7
	8
	9
	10
	11/12
	13/14
	15
	16
	17/18
	19/20
	21
	22
	23
	24
	25/26
	27/28
	29/30
	31/32

	Section IXD
	1/2
	3
	4
	5/6
	7/8

	Section IXE
	1
	2

	Section IXF
	1/2
	3/4
	5/6
	7/8
	9
	10

	Section IXG
	1/2
	3
	4
	5
	6
	7/8
	9/10
	11
	12
	13
	14
	15/16
	17/18
	19
	20
	21/22
	23/24


	Section X
	1/2
	3
	4
	5/6
	7/8
	9/10
	11/12
	13/14
	15/16


