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INTRODUCTION | SECTION I
l

+—— 4+

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 1level 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.

(HP 1000 M/E/F ERD)
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The 5061-1356 Power

sheets of assembly drawings.

2"1 .
drawings show the

Supply is covered on nine sheets of schematics
and schematics are listed in table
The electronic design is illustrated in the schematics and the assembly
component locations.

The drawings

o
T

Parts lists are provided

of this section with the assembly drawings and schematic diagrams.

P T

. -

Table 2-1. Assembly and Schematic Numbers.

| Sheet | Ref. | Drawing | Title |
| No. | Desig. | No. | |
| | A3 | B=5061-1350-1 | Rear Panel Assembly Drawing |
| | | D-5061-1356-1 | Power Supply Assembly Drawing |
| 1 | | 02109-90024 | Line (Mains) Power Distribution |
| | | | Schematic Diagram |
| | A3Al | C=5061-1374-1 | Pre-regulator Board Assy Dwg |
| 2 | | C-5061-1347-51 | Pre-regulator Board Schematic |
| | A3A2 | D=-5061-1344-1 | Inverter Board Assembly Drawing |
| 3 | | C-5061-1344-51 | Inverter Board Schematic

| | A3A4 | €-5061-1351-1 | Jumper Board Assembly Drawing |
| 4 | | B=5061-1351-51 | Jumper Board Schematic |
| | A3AS | D-5061-1345-2 | Control Board Assembly Drawing |
| 5 | | €C-5061-1345-51 | Control Board Schematic |
| | *A3A3 | C-5061-1348-1 | Battery Charger Board Assy Dwg |
| 6 | | ¢c-5061-1348-51 | Battery Charger Board Schematic |
| | *A3A4 | C-5061-1349-1 | Battery Backup Board Assy Dwg |
| 7 | | C-5061-1349-51 | Battery Backup Board Schematic |
| | A3A6 | F=5061-1371-1 | Mother Board Assembly Drawing |
| | | C-5061-1371-5 | Mother Board Heatsink Assy Dwg |
| 8 | | €C-5061-1371-51 | Mother Board Assembly Schematic |
| | =———- | 02109-90024 | Battery/Status Assembly Wiring |
I I I | Diagram I
| 9 | | B=12944-90004 | |
| | | -51 | Battery/Status Assy Schematic |
| | A3A6A1 | C-5061-3403-1 | Output Regulator Board Assy Dwg |
| 10 | | B=5061-3403-51 | Output Regulator Board Schematic]
| l

T

* p/o optional PFRS (Power Fail Recovery System)

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

2-1. Binary Signal Levels

Most of the logic used in the power supply is implemented with standard or
Schottky TTL devices. High logic levels are approximately +2.5 to +4.5 Vdc.
Low logic levels are approximately 0.0 to +0.8 Vdc. The actual values
measured will vary due to the type of device, the load, and the condition of
the device. When using postive logic, a high is "true" and a low is "false".

2-2. Schematic Reading

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 1is low only when the ABC button 1is
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.

(HP 1000 M/E/F ERD)
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THEORY OF OPERATION
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I
SECTION IIT |
I

3-1l. Introduction

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

a. An ac to dc supply that converts the 1line (mains) voltage into a +325 Vdc
bus;

b. A dc to dc supply that converts the +325 Vdc bus into +5V and -2V (CPU),
+12vV, -12V, and +30V (1/0), and 18Vac; and

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

The overall functional block diagram of the power supply is shown 1in 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/0 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 wvia 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 Vdec). 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 (I1/0). 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 CBl also acts as the POWER OFF/ON switche.
Terminal Block TBl is used to configure the power supply for operation from

(HP 1000 M/E/F ERD)
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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 TBl and making the appropriate connections
on CBl. 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 dec
input voltage to the Inverter and Preregulator circuits is twice the peak of
the ac input waveform.

LINE
(MAINS)
INPUT +325 Vde
POWER BUS
A2
P/O A6 P/O A6 INVERTER & A6 |CPU AND
PRIMARY PREREGULATOR BOARD AND A6 1/0 VOLTAGES
INPUT POWER X TRANSISTOR INVERTER VARIOUS >
CIRCUITS A6Q1 TRANSFORMER DC SUPPLIES
SH 1 SH 2 ABT1 SH 2
SH 3/8
40 KHz2
20 KHz
P10 AS
P/O A1 o P/O A5 OVERVOLTAGE P/O A4 » +5V(M)
PREREGULATOR 40K "2 INVERTER AND MEMORY -
DRIVER DRIVERS OVERCURRENT \SISPIT?TL/TEGSE —» +12V(M)
SH2 SH 5 DETECTORS SHa > —12viM)
SH5
P/0 A1 P/O AS CONTROL P/O AS
PREREGULATOR SIGNAL
OVERCURRENT PULSE WIDTH CIRCUITS
SENSE MODULATOR PWU, PON, PSU,
SH 2 SH 5 LPU SH 5
A6 P/O A5
THERMAL THERMAL
SWITCH SENSE
A6S1 CIRCUIT
SH 8 SHS

Figure 3-1. Power Supply Overall Block Diagram

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

[ Wp 120a48/120918 —:
| PFRS |
— +5V CP
sV cPU | _Ip +5V (M)
L > v cpU BATTERY CHARGER |
+326 Vdc Z?\'%REGULATOR | BOARD AND | )
— > BATTERY BACKUP L'y +12.5v(M
BUS INVERTER 12V1/0 | BOARD I
(A3A1,A3A2 A3A6) —» +12V 1/0 | (A3A3 AND A3A4) Ly —12vim)
L +30V 1/0 | | '
] ¥ |
18 Vac [ |
| BATTERY +14 Vdc |
PACK
I ¢ (BATTERY) |
U |

Figure 3-2. Power Supply with Optional PFRS

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 C/T terminal must be connected
to the N (neutral) terminal. This forms a voltage doubler circuit comprised
of capacitors Cl12 and Cl3 and the diode bridge CR15. To change from 115 Vac
operation to 230 Vac operation, the C/T terminal must be left unconnected.
This allows capacitors Cl2 and C13 and the diode bridge CR15 to function
strictly as a rectifier and filtering circuit.

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

—-‘—b +5V CPU - +5V(M)

JUMPER
PREREGULATOR -——p -2V CPU ?,A%A;\T)D
AND
+3zﬂdl~> INVERTER —i—b -12V 1/0 p» -12VIM)
BUS (A3A1, A3A2 A3A6) ] B +12V 1/0
— +12.5V(M)
———p» +30V 1/0

[ 18 Vac f

Figure 3-3. Power Supply Without PFRS

On initial power turn on, the input capacitors Cl2 and Cl3 are dishcarged and
thermistors R5 and R6 are cold. The cold resistance of the thermistors is
approximately 2.5 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 equal to the time required
to discharge the input capacitors Cl2 and Cl13 through R10 and Rll. This
ensures that if the ac input power is lost the thermistors will cool down at
the same rate that the capacitors Cl2 and Cl3 are discharging.

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

The Preregulator Board Al (sheet 2), the Inverter Board A2 (sheet 3), and the

Mother Board A6 (sheet 8) schematics are required for understanding this
section.

The purpose of the Preregulator and the Inverter Boards is to apply a square
wave to the primary of transformer A6T1 (sheet 8). Neglecting all circuit
losses, the amplitude across the primary of A6T1 should remain constant under
all load conditions on the secondary of A6Tl. If the primary voltage remains
constant, the +5V (CPU) supply from the secondary of A6T1l is also constant.
The +5V (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

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

pass transistor Q3. A three terminal regulator on the output regulator board
(Q2) 1is utilized to regulate the +12V 1I/0 supply. The =12V I/0 supply
utilizes output amp Ul for feedback to a Darlington pair pass tramnsistor Ql.
The 18Vac bus is also derived from the secondary of A6TI1.

To control the voltage across the primary of A6T1, the preregulator transistor
A6Ql controls the amount of current going through the the primary of A6T1 (see
Figure 3-4). Figure 3-5 1is 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 A6L1 and the current is zero. At a finite time later, the dc resistance of
the primary of A6T1 and the inductor A6L1 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 A6L1 and the
primary of A6T1 is a function of the inductance of A6L1 and the primary of
A6T1 added together, the value of B+, and the 1length of time that A6Ql
conducts. Since the inductance of A6L1 and the primary of A6T1 1is constant
and B+ is held constant, the only variable factor that controls the current
through the primary of A6T1l is the length of time that A6Ql is allowed to
conduct. Figure 3-10A 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. 1If the load on the secondary of A6T1 is increased, the duty
cycle will increase. This is due to the decrease in the impedance on the
secondary of A6T1 being reflected back to the primary of A6Tl. Since the
impedance is less on the primary, the current through the primary of A6T1 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 A6T1
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 A6T1 has a 40 kHz ripple. The current waveform
through the primary of A6T1 and A6Ll1 is shown in Figure 3-10D. At times T1
and T3 the current through the primary of A6T1 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 A6L1l and the continuing current flow
through the commutating diode A6CR16. This action is shown in Figures 3-6 and
3-9. Since A6Ql and A6L]1 work together to maintain a constant current through
the primary of A6T1, the ripple is held to a minimum and the current through
A6L1 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 1illustrate this action (note the polarity). The dc
current through A6L1 becomes the ac current of A6Tl.

(HP 1000 M/E/F ERD)

IXB-9



"B"

Power Supply

B+

A2Q1
INVERTER
BOARD

l_— ———l B+ B+

A6T1 PRIMARY

1Zy)
| 2, cxl REFLECTED CAPACITANCE
FROM A6T1 SECONDARY
| e , 1. 2,
X ~ X

A2Q4
INVERTER
BOARD -

ABL1
A6L1

A6L1
MOTHER
BOARD

A6CR16

ABCR16

The

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

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

ae

IXB -10

Inverter and the preregulator boards in detail (duty cycle control).

Time Tl (see Figure 3-10).

The preregulator transistor A6Ql is conducting at this time and the
inverter transistors A2Ql 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 A6Ql1 is building up a field around A6LI,
with the polarity of the voltage drop as indicated. Zx represents the
reflected impedance of the secondary of A6T1 to the primary of A6T1l. The
preregulator current is determined by the on time of A6Ql and must be
sufficient to develop the required voltage at the secondary of A6T1 for an
output of +5V (rectified)

(HP 1000 M/E/F ERD)



"B" Power Supply

Time T2 (see Figure 3-10).

At this time A6Q1 turns off and A2Ql and A2Q4 are still conducting. The
field of A6L1 begins to collapse and the voltage drop across A6Ll 1is
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 A6Ll1 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 A6Ll to go to B+ plus
the forward drop of A6CR16, thus developing the current path from A6Ll
through A6CR16 through the primary of A6T1 back to A6Ll.

Time T3 (see Figure 3-10).

At this time A6Ql is conducting. The inverter transistors A2Ql 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. A6Ql builds up the field of
A6L1 and develops the desired voltage across Zx. Cx represnts the
reflected capacitance from the secondary of A6Tl. This capacitance is
necessary to prevent ringing or high voltage spikes.

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 A6Ql
turns off inducing the indicated voltage drop across A6Ll. The voltage at
the + end of A6Ll 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 A6Ll. 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 A6Ll, A6CR16, and Zx when
A6Ql is off.

(HP 1000 M/E/F ERD)
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B+

A2Q2
INVERTER
BOARD

| A6T1PRIMARY
)
X
| REFLECTED CAPACITANCE
Cx , FROM A6T1 SECONDARY
(Cx)

Ayl
7

A2
INVERTER
BOARD

B+
AB6CR16

A6Q1

B+

ABL1

B+

Zx

Cx

ABL1

A6CR16

Figures 3-7, 3-8, and 3-9. Preregulator Circuit (Time T3)
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"B" Power Supply

A6Q1 BASE DRIVE

A2Q1,A2Q4 BASE DRIVE

/\/\/\/\/\
D. CURRENT THROUGH A6L1

I |
| I
| |
I |
I : L A2Q2 A203 BASE DRIVE
|

| |
| |
| |
| |
|

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 preregulator board Al (sheet 2). The
inverter transistors are driven by the inverter driver transformer A2T1 at a
constant 507 duty cycle. Due to the fact that the inverter transistors are in
series with A6Ll, 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 A6Ll 1is 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 A6Ll from its primary
to 1its secondary to produce the required inductance for filtering in the
secondary. A6Tl also reflects the required capacitance from its secondary to
its primary to produce filtering in the primary. Resistor A6R14 and capacitor
A6Cl7 form a snubber network to shape the load so that the primary of A6TI
looks resistive.

The remainder of this section discusses the inverter drive at the component
(HP 1000 M/E/F ERD)
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level. The schematic for the control board A5 (sheet 5) will be needed along
with previously listed schematics.

+325 Vdc

> A6CR16

A2Q3 A204

\-..__.._____.___@__ ——r— e/

. ___;i1f+
| I A6L1
l l ABQ1 (OFF)
R e bt
|
ABQ1

Figure 3-11. H Configuration of the Inverter Transistors

3-5. Control Board A3A5 (Sheet 5)

The comparator (UlA) and associated components form a 40 kHz oscillator. The
square wave output of UlA-2 is integrated by R3 and C2. This integrated
waveform (a triangle waveform) is applied UlB-6. A dc level is applied to
UlB-7. The interaction of this dc 1level and the integrated waveform produces

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

a square wave at the output pin 1 of UlB. This square wave output is buffered
by Q4 and drives the clock input of the negative-—edged triggered J-K flip-flop
U2, a 745112, 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) 1is 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 507 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 A2Ql 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 A2Ql 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 fall out of saturation just in time to be driven off.

1820-0629

A | 4
12 9
NC—J S Qf-nNC 3 J s 0£>20kHz
uzs U2A
13 1
NC -] CK l—d cK
11 17 2 6
NC—L R @ K R Q 20 kHz
?4 L Tis

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 wused, 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 +5V (CPU)
and determine a corresponding duty cycle for the preregulator transistor A6Ql.
The preregulator drive circuitry consists of an error amplifier (A5U03), a
pulse width modulator (A5U1C), and circuitry to develop enough drive current
to turn on and off A6Ql. The following schematics are required for the
remainder of this discussion: control board A5 (sheet 5), preregulator board
Al (sheet 2), and mother board A6 (sheet 8).

The error amplifier is A5U3 on the control board. It is a 723 type voltage
regulator and 1is 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 +5V (CPU) applied to it.
The output of this internal operational amplifier drives an emitter follower
stage. The collector of the emitter follower stage 1is 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 A5U1-9, the pulse width modulator. In conclusion the
error amplifier A5U3 acts as an inverting amplifier producing an output that
is directly proportional to the differential between the +5V CPU and the
internal voltage reference at A5U3-6.

_ 12 v+
FREQUENCY
13 COMPENSATION
TEMP. 1M1 Ve
COMP. N h
ZENER
.
gomer @ 4 0 vour
y
9 Vs
7 6 a4 5 2 3
V-  VREF INV.IN NON-INV. CURRENT CURRENT
IN LIMIT SENSE

Figure 3-13. Typical 723 Voltage Regulator Functional Block Diagram
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The pulse width modulator (A5U1C) takes the output of the error amplifier A5U3
and compares it with an integrated waveform (triangle waveform) from the 40
kHz clock (Ul-4). The dc 1level of the error amplifier intersects with the
integrated waveform to produce an appropriate duty cycle (typically 50%)
square wave at A5Ul-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 A5U1-8. The dc
output of the error amplifier is applied to A5U1-9. A5U1-14 produces the
corresponding duty cycle output. Figures 3-14 through 3-16 illustrate this
action.

i m
ABU1-9 m 7
A5U1-8 / \/ \
A5U1-14
50% Duty Cycle

A5U1-9 i M
N / \/ \
A5U1-14

—

Greater Than 50% Duty Cycle
A5U1-9
A5U1-8 /
A5U1-14 ‘
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 +5V (CPU) and
the duty cycle is inversely proportional, i.e. if the +5V (CPU) output level
decreases, the duty cycle goes up. It should be noted that the duty cycle can
be determined either at AS5U1-14 or at the base of A6Ql because both of these
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signals are in phase. As a proof a detailed description of the A6Ql base
drive will now be discussed.

When A5U1-14 is high, A5Q5 turns on pulling AlU2-3 to ground (GND). AlU2-2
returns via AIR9 to +5V (L) on the mother board. This turns on U2, an
OPTO-isolator, causing AlU2-6 to the pulled low to REF GND (AlU2-5). 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 OPTO-isolator
allows this shift in references. The configuration for Ul and U2 are shown in

Figure 3-17.

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 A1U1
5082-4351 1820-1448

ANODE Vee Vo 13 |12 11| 10 9| 8

2 E |6 14| L L
VCC ‘ ‘

GND

3 7 5
CATHODE Ve GND ! |2 3| 45| 6

Figure 3-17. AlUl and AlU2 Configurations

Table 3-1 shows the conditions that exist for the two states of A5Ul-1l4.
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Table 3-1. Preregulator Drive Conditions

| ASUl-14 | HIGH | LOW |
| AlU2-6 | LOW | HIGH |
| AlUl-1 | LOW | HIGH |
| AlUl-3 | LOW | HIGH |
| A1Q7 | OFF | ON |
| Al1Q8 | OFF | ON |
| A1Q9 | ON | OFF |
| AlUl-10 | HIGH | LOW |
| AlU1-8 | HIGH | LOW |
| AlQ5 | ON | OFF |
| AlQé6 | ON | OFF |
| Al1Q3 | OFF | ON |
| A6Ql | 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 +5V M is tied directly to the +5V CPU at J4-9,10. The
=12V CPU at J4-12 ties directly to the =-12VM. The 18 Vac bus from the
secondary of A6TI1, is applied to J4-L,N. Diodes A4CR4 and A4CR5 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 A4Ql form a series pass
regulator for the +12.5VM. 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 +12.5VM 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 1line 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 A4CRIO0 are reverse
biased when the battery is supplying the memory voltages.

INTERNAL VOLTAGES

! |
A3CR5  A3CR4
X SERIES PASS e BATTERY
! REGULATOR >—o o | BACKUP
+18vde| | A3Q1,Q3U1 N7y BOAF
! |
+14 Vdc
BATTERY
PACK
+5V (M) -12vim)
o +12.5V(M)

gl
A4CR10
P/O BATTERY 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 A4Tl, and capacitor A6Cl10 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. A4UlA is an error amplifier
with A4Q2 providing drive for A4Q3. A4U1-3 is an adjustable reference that
determines the output voltage of the series pass regulator. If the voltage
output A4U1-2 decreases, this causes A4Ul-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 S1, and through the 6A fuse, Fl.
Diode CRl1 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 S1 is in the EXT (external) position, the internal batteries
are disconnected and an external dc supply is connected to the terminal block
TB1. Diode CRl and fuse Fl 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.

CAUTION

Do not push the battery test switch AlS1 while the
computer is in the RUN mode, if switch Sl is not in the
INT (internal) position, memory contents will be altered
and system failures will occur.
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When the battery test switch AlSl is pressed, the LED AICR3 will 1light and
remain 1it as long as AlS1l is held 1in the TEST position, if the batteries are
fully charged. If the batteries have a low charge, the LED AIlCR3 may or may
not light and extinguish even though the battery test switch 1s still in the

TEST position. Refer to the Troubleshooting Flowchart in Appendix A for
further information on this problem.
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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/0 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 sense resistors for the -2V (CPU), -12V (I/0), and +12V (I/0)
are located on the mother board A3A6.

When the +12V (I/0) supply draws excessive current, A6R7 develops a voltage
drop greater than 0.7V causing A5Ql5 to conduct. When A5Ql5 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 A5Ql4 which pulls
A5U1-9, the non-inverting input, low causing the duty cycle to be reduced.
This action removes all the CPU and I/0 voltages.

When the -12V (I/0) 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/0) when it
draws excessive current.

When the -2V (I/0) supply draws excessive current the voltage drop across A6R3
exceeds 0.7V, this will turn on A5Q1l3. This action turns on A5Q2. The
collector of A5Q2 goes high presenting a positive level on A5U4-11. The
remaining chain of events are the same as those for +12V (I/0) and -12V (I/0).

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 A6T1l. Therefore, an overcurrent condition in the secondary on the
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+5V (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 +5V (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 A6T1 that can draw enough current through A6Ql to be
considered an overcurrent condition.

AlL2 and Al1C3 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 =-l.4 Vdc, an overcurrent condition exists in the preregulator
circuit. The voltage across AlC3 forward biases AICR1 and turns on AlQl.
AlQl turns on AlQ2 causing AlQ2°s collector to be approximately =5V. AICR3
and AICR4 are three junction stabsistors, each with a voltage drop of about
2.1V. The =5V on the collector of AlQ2 forward biases AlCR2, AICR3, and
AICR4. AICR2 and AIR5 latch AlQl and AlQ2 on. AICR3 and AICR4 pull AlU2-7
low causing AlU2’s internal transistor to furn off and allowing AlU2-6 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/0 voltages.

Under all overcurrent conditions for the -2V (CPU), +5V (CPU), -12V (I1/0), and
+12V  (I/0) 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 +5VM 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 1lines 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 +5VM. 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 +12.5VM supply incorporates an overcurrent shutdown circuit. A4U1B
monitors the voltage across A4R5. When the current through A4R5 is large
enough to be considered an overcurrent condition , the ‘output A4U1-7 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 +12.5VM.

If the +5VM current limits or if the +12.5VM latches, the CPU and I/0 voltages
remain at their respective levels. The +30V (I1/0) 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.

+8 Vvdc
11

Ad4U2 //F;>
13 | e

.7
|
|
|

Qx |
|

I
10

A6T1-4 2l

(v
\h

A4R20

A4CR6

+5V (M)

TO PULSE
WIDTH
MODULATOR

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 (1/0), -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
(HP 1000 M/E/F ERD)
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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 A5U1D-10 is pulled high through R50. The noninverting input
has a dc voltage of approximately +2.14 volts. Capacitor Cl6 acts as a noise
filter, and when A5UID-10 goes above +2.14V, the output A5U1D-13 goes low.
This action applies a low level to A5U3-5 (noninverting input) causing A5U3-10
(output) to go to zero. The comparator’s output A5U1-14 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 A6Sl
closes and A5UID-10 is grounded. The low 1level is removed from A5U3-5 when
A5UID-13 goes high as a result of A501D-10 being grounded, and the power
supply returns to normal operation.
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The following definitions of signals are fundamental to the understanding of
this section.

PWU (Power Up) : 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 with the
CPU.

PON (Power On) : This signal indicates that the +5V CPU and +5VM dc output
voltages are operating. This signal "communicates" with
the CPU.

LPU ¢ This is an OR tied signal that indicates the same things

(Line Power Up) 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.

PSU ¢ This is an OR tied signal that indicates the same thing as
(Power Supply the PON signal. This signal communicates from power supply
Up) to power supply.

MLOST- ¢ This signal indicates that the memory voltages are lost and

(Memory Lost) not capable of sustaining the memory, therefore, memory is
lost. This signal communicates with the CPU.

MLO- ¢ This is an OR tied signal that indicates the same thing as
(Memory Lost OR) 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 MLOST- 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 50 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 +12.5V), initially the +16.45V bus is
low (below +12.5V). When the ac line (mains) power is applied the +16.45V bus
goes high. The inverting input of A3U2A (pin 4) is at a lower voltage level
than the noninverting input of A3U2A (pin 5). Therefore, the output of A3U2A
(pin 2) is high. As A3C2 charges through A3R5 raising the voltage level at
A3U2-4 to a value where A3U2-2 goes low. This action turns on A3Q5, 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 +5VM 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 A3Ql0 and causing MLOST- to go
highe.

If a valid battery voltage had been present at the +16.45V 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 A3A5.

A5U4B monitors the voltage of the bias transformer T2 point "Y". A5R2 is
adjusted so that A5U4-1 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, A5U4-1 goes high and turns on A5Q7. This action pulls LPU and PWU high.
When PWU goes high, A5U4-14 goes high, and as soon as the +5V (CPU) tied to
A5R19 at point "X" and the +5VM tied to A5R42 at J5-7 go high, then A5U4-2

goes high asserting PSU. This turns on A5Ql7, A5Q18, and A5Q19, thus pulling
PON high.

5-2. Power Down Sequence

The signals and timing involved for a power down sequence are shown in Figure
5-1. 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, A5U4-1
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 1low and PON is high. This
means that the ac line (mains) input is 1invalid, but that the dc voltages are
still valid. As PWU goes low, A5U4-14 goes 1low. This pulls A5U4~5 low via a
time delay developed by A5C12 and A5R22. This time delay is approximately 500
us and delays A5U4-2 from going low, causing PON and PSU to go low. The time
delay of 500 us from PWU going low until PON goes low is 1long enough for the
CPU to perform a power fail routine. The power fail routine is halted when
PON goes 1low because about 50 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 1s because of the energy stored in the input capacitors, A6Cl2 and
A6C13.
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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 any one of the
signals goes 1low, 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 I1/0), it would pull PWU low on the other supply that
communicates with the CPU wvia LPU. This action would cause a power fail
routine to be initiated.

POWER UP POWER DOWN
/ \ / oW DO \
AC VALID — — ¥ — — AC VALID
AC LINE (MAINS)
VOLTAGE AC INVALID
DC VALID — — Q2 L T DC VALID
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*MLOST: THIS SIGNAL IS LOW ONLY IF MEMORY
WAS LOST. IF MEMORY WAS NOT LOST,
MLOST WOULD HAVE REMAINED HIGH
DURING BOTH 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/0 extender power supply.

1/0 EXTENDER
POWER
SUPPLY

PSU

LPU

MEMORY
EXTENDER
POWER
SUPPLY

PSU

MLO

LPU

CPU
POWER
SUPPLY

MLOST

PON

PWU

CENTRAL
PROCESSING
UNIT (CPU)

IXB -30

Figure 5-2. Interconnection of Power Supplies.

(HP 1000 M/E/F ERD)




o

I
POWER SUPPLY TROUBLESHOOTING APPENDIX A |
I

T
-
T

—_

This appendix contains the power supply trouble shooting flowchart and a parts
location diagram. The flowchart can be wused 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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PARTS LOCATION FOR THE POWER SUPPLY

r[ Assy 5061-1349

+5VM Adjust\ +12VM Adijust
(A3A4R1) (A3A4R2)

>

-] J—

Battery Backup Board A3A4

g g

Cutoff Voltage Battery Charge
Adjust Voltage Adjust
(A3A3R1) (AgA3R3,)

“REF”
[ ]

- I

Battery Charge Board A3A3

On  nD
Assy 5061-1345
+5V CPU Adjust LPU Adjust
(A3A5R1) (A3A5R2)
r <

Control Board A3A5

J Assy 5061-1351
+12V Memory Adj.
(A3A4R12)
> <

Jumper Board A3A4

| — N
A3A6A1Q1

O

A3A6A1Q2

A3A6A1Q3

 e— N

 E— ok

|
ABJ2

A3A6Q1

E\ A3A6F1

———
A6J1

Mother Board A3A6

— A3A6TP1
3-— A3AG6F2

Assy 5061-1344

©

L I

Inverter Bd. A3A2

i S

+5
®-s

@_ Test Point
(A3A1TP1)

Preregulator Bd. A3A1

Description

New
Part #

Preregulator BD, A3A1

5061-1347

Inverter Bd, A3A2

5061-1344

Jumper Bd, A3A4

5061-1351

Control Bd, A3A5

5061-1345

Mother Bd, A3A6

5061-1371

Power

Output Regulator Bd,
A3A6A1 (Mother Bd
subassembly

5061-3403

. Supply A3.
5061-1356

A3A6A1Q3 -2V I/O Transistor

1854-0063

A3A6A1Q1-12V /O Transistor

1854-0611

A3A6A1Q2 +12V Regulator

1813-0093

AN,

0

y4

Battery Charge Bd, A3A3

5061-1348

Power
Fail

Battery Backup Bd, A3A4

5061-1349

}

12991B/129448

IXB -32

Figure A-1. Parts Location Diagram




No Adjust R12 on
jumper board. If
not within i —>
cB1 mla;a jumper
. ; Excessive inrush current. r
{ - power '“,"wﬂ) Check for shorted DC output Yes Replace -
Turn circuit trips immediately voltage, or internal power g tfo d
breaker CB1 ON upon turn on supply short, replace CB1 mot A°3' frs ar
(~ power switch) ? if necessary.
-
> No
Yes ‘
These vohages are
direct oonnoaio? vlg
+5 CPU and -1 .
Check fans, fan Rescat jumper board No oM. +12M Replace Yes
cables, terminal and check output <‘—'] an . fuse F2
block, input line cable connections. oK \
CBY, & . I still no voltage, ?
replace mother board.
- A
Adjust R1 on battery
Check all voltages backup board for +5M Install fuse
8t crossover Yes Yes and adjust R2 on battery F2 if +30v
board test points. Yes \ backup board for +12M desired
No No No
Can R1 on th: cor.v:’vol - Yes
board be adjust Replace —2V Replace -12V Replace +1 All DC voltages To check
so that +5V CPU Replace mother transistor transistor ' - up and with?n battery charger
is between board A3AG and A3A6A1Q3 on A3ABA1Q1 on A102 on - specifications. — circuit, go to B
+5.0 and +5.25 inverter board heat sink heat sink heat sink Set battery switch
? to “off” or install
battery load
simulator plug
12991-60002 No
To determine if failure
is main switching Replace
circuit or +5V Yes Yes Yes battery backup
output circuit, process Yes board A3A4
as follows:
No No No No
Turn off circuit breaker CB1.
If battery backup installed, remove Replace
Yes battery charger and battery battery charger -
?ﬁ“&nm I:a:fnf :::mv, : Replace Replace output Replllc'e output Rmmwwwt Yes board A3A3
j ! regulator regulator
jumper board A3A4. contZIAbsoard b?ard A3ABA1 &’,’.‘:a A3AGA1 board AJAGA1
Main switching -—-PI
circuit OK. Suspect
+5V CPU output No A
rectifiers Turn on (281.i
Measure the voltage Does adjustment of
between test point TPI Check output R3 on bnllevy chargor
and ground. This is the _12v v Yes Replace cable connections. board A3A3 bring
+30V output. Is the voltage, Yes Yes oK es battery charger Replace mother voltage within
y between +22V and ? board A3A3 board. specification?
+42V?
Replace
mother board
A3A6 No No No No
S ct mai itchin,
cirout onm;:t‘r;,l "o - +16.25 v ' &‘:‘y ':31 .°"°‘ or If adjustment
preregulator, and Replace Replace Replace Yes Connect battery +.25V measured es i cannot be made
B e oo prereg boars > mether boae - mether bowa o —> S e siroes wet b P ponerer on batey o e
R3A : terminals e:\; r board measures
No

Figure A-2. Power Supply
Troubleshooting Flowchart
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7

S0

OOWDD

REAR VIEW

| 4PLCS.

BNW—J

W-BLU-GRA

BATT. CABLE
GRN-SHLD

0.6 uF (9)(10) 2pPLes.

lo Vo

ITEM QTy. MATERIAL-DESCRIPTION MAT'L-PART NO.
1 1 BACK PANEL 5001-2659
2 1 FILTER 9135-0097
3 1 TRANSFORMER 9100-3949
4 1 CABLE ASSY AC PWR 5061-1358
5 0.25 WIRE - 18 GRN/YEL 8150-2919
6 1 BATT. CABLE ASSY. 6061-1357
7 1 CABLE ASSY. CONTROL 5061-1360
8 4 ACORN NUTS 0510-0110
9 2 LUG SOLDER 0360-0268

10 6 NUT HEX NO. 2420-0003
1" 7 LOCKWASHER SPLIT NO. 6 2190-0851
12 1 INFO TAG 5001-2632
13 1 LABEL-WARNING 7120-4626
14 1 CAP 0.6 uF 0160-4413
15 8 WASHER FLAT #6 3050-0228
16 1 TUBING HEAT SHRINK 0890-1159
17 1 DIODE BRIDGE 1906-0225
18 4/R THERMAL COMPD. 6040-0239
19 1 SCREW 6-32X.625 2360-0202

5061-1356 Power Supply Rear Panel Assembly

5061-1350
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B’ Model Power Supply Rear Panel Assembly Parts List (5061-1350)

ITEM
NO.

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PARENT
|OPTION

PART NUMBER

COMP.
OPTION

QUANTITY PER

01

C1

CAPACITOR=FIXED

LUG SULDER #6LKG
LUG CKkP22-18RT6
NUT=CAP

TG=HS 1,5 DIA
CUMTACT FEMALE
CONN POST 7POS F
CA TIE 3.6l
NDIONDE BRDG 15A
LKWSHR & HEL

SCP #6=32X,625L
NUT 6=32 ,2504F
wWSHRk &4 SS
PICTR=REBR PANEL
COMPOUND=THERMAL
LAREL-WAPNTNG
LAREL=1ISA

WIRE 1R GRN=YEL
TRANSFORMER
FILTER-LINE
INFO TAag
PANEL-REAR,LCPS
ASSY=CABLE HATT
ASSY-CABLE AC

ASSY-CBL CONTROL

0160-4413

0360=0268
0362=0321
0510=0110
0890=1159
1251=3411
1251-4358
1400-0249
1906=0225
21900851
2360=0202
2u20-000%
3050=-0228
u0un-1742
60400239
7120=U626
7120-6830
615022919
9100=3949
9135-0097
50012632
5001-2659
5061=1357

5061=-1358

N61=-1360

{

n,08

FT




ENGINEERING RESPONSIBILITY [ seria [ 7]
1

| B- 5061 - 1356 -51
REF. DWG ! B.-5061-1356-5 A.C. INPUT I G G I g CER G iz [1a 15
7 19

REVISIONS APPROVED DATE
115 /230 WIRING, w® 21 22423 25 |29 (30 |32 |33 [oe |43 74 S JSSUED PEE PID-22-570F |55 e
3 lzs—lm Iea

ADD. NOTE 3 Lo PP 3-26-30JM

=k

[

e NV _ WARNING |

HAZARDOUS VOLTAGES HRE PRESEMNT INSIDE THE PoweR
SvPpty | BEFORE CcHANGING FROM [0 VAC To 220 VAC
CONFIGURA TION, OR VICE VERGA ,SET ~~ POWER AND BATTERY
AN AN T2 BIAS TRANSFORMER SWITCHES TO OFF AND DKCONNECT THE POWER corD
FAILURE TO OBRSERUVE THIS PRECAUTION CAN RESULT IN
SERIOVS INJSURY.

o Power

Q ow/oFr
e ! 43N

s G & To3 >

> eo/\o» S—(re)—|

¥

<«
I FLi NOTE]
LINE LoAD

FILTER

NOTE |

3
23

NOTES !

Bl
8

I, FANS B3 & By ARE REQUIRED ONLT FOR THE HP 2113 B,
HPZ /2B, 2IIIF, 2117 F

2. ENCLOSED WIRE cOLOR coPE(D. CODE yUseD |5 THE

_m ’ SAME AS THE RESISTOR COLOR cODE , FIRST NO.
sueeT 8 | IDENTIFIES THE BASE CoLOR, SECOND NO. <«

N u5vAC OPERATION — /| IDENTIFIES THE WIDE STRIP AND THE THIRD No.

IDEN TIFIES THE NARROW STRIP €. @4d DENOTES

_ WHITE BASE,YELLOW WIDE STRIPE , AND VIOLET

TO BikS TRAusrormer T2 NARROW STRIPE. ’

B\ SEE ENGINEERING f# REF, DOCUMENT (ERD)
P/N 02/09-9 0007 FOR EXPLANATION

&—Novet| Notel OF SBHEET NOs,
P_

N 2720vAC OPERATION— £\ SHEET 10F10

l_,z(:.Rs.) ﬁ
LINE (MAINS) POWER 1
DISTRIBUTION ScHEMATIC HEWLETT“PAGKARD

TITLE

S061-135¢

PART NUMBER

FINISH | SCALE B ' 3 6
STOCK NO. 9280-0002 PRINTED ON DIEPO NO. 1020-10 CLEARPRINT FADEOUT

+ SHEET OF

NEXT ASSEMBLY
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= 28&ce - N
« o« O | |2
(8] -4
+
c3
DETAIL A DETAIL A
Qo fecr o
L1
11y \
———__ CIRCUIT
B(g J)E R4 4 SIDE
E1
5
+ c10 + c7 b
N
DETAIL A # CR! S
DETAIL A ~
4 cre E g X
ua —OE B +
—0 82 o— & ce
% (o ot y
g - ()
E X cs
fx]
o
[3)
g
Rs °
> E3 g
DETAIL A
+ +
cn cs
ITEM | QTY. | MATERIAL-DESCRIPTION | MAT'L-PART NO.
N 1 1 PC BOARD, ETCHED 5080-9799
2 3 TERMINAL, E1E3 0360-0294
3 4 SCREW, 4-40 X 3/8 2200-0143
COMPONENT SIDE 1 <& > 15 4 12 WASHER FLAT 4-40 30500229
5 4 WASHER, SPLIT LOCK 2190-0108
CIRCUIT SIDE A > S 6 4 NUT, 4-40 2260-0001
7 4 HEAT SINK 1205-0219
8 1 THERMAL COMP. 60400239

A1 Pre-regulator Assembly
5061-1347

IXB- 39



A1 Pre-regulator Assembly Parts List (5061-1347) Sht. 1 of 3

M| REFERENCE PARENT com. |t
e otsioNATOR PART DESCRIPTION orTion PART NUMBER ormon{0[  QUANTITY Fet

CAP ,01UF 0160-2055 U 1
01y

CaAP 2,2UF 20% 0160=3901 v 1
01C3

CAPACITURFIXED 0160=5054 U ?
012,12

CAP SeUF 6VI.C 0130=-0548 U 2
N1CL,e

CAP 120UF f10% 0180=2145 U ?
0GiC7,10

C=F 1500UF 16V N1R0=2500 U 1
NOICH

CAP 1000UF 16V 0180=2732 v 1
0o0[C 11

STUD SOLPER TERM 03600294 U 3
00 1 =3

ADH RTV CLEAR N470=0251 ¥ 0.01

PES 2,15K 1%.125 [069R=00ARy v 1
nik12

RES 23.7K 1%.125 0698~3158 0 1
noR2

RES 316 1%,125 069R=3444 D 2
01FR13,17

RES 3,16K 1%,125 0757=0279 |J 1
0O 7

RES 100 1%,12S 0757=0401 0 3
01R3,8,14

RES 110 1%,125 0757=0402 uJ 1
0 ORS

RES 511 1%,125 0757=-0416 D 2
00RS, 6

RES 619 1%.125 0757=0418 Y 2
01R10,11
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A1 Pre-regulator Assembly Parts List (5061-1347) Sht. 2 of 3

TEM REFERENCE L
NO. DESIGNATOR PART DESCRIPTION PART NUMBER [e) QUANTITY PER
(FIRST SIX) C

RES 1,62K 1%,125 0757=0428 U 1
0Q0R1

RES S.,6 S% 2W 0811=1675S U 1
00RY

HT DIS PL PWR 1205=0219 U 4

L IC SN74S 09 N 1R20=1448 U 1

OQU 1

IC RELTK 48V 1R26=0144 J 1
0oftia

IC LINEAR gV 1826=0294 U 1
oGl 3

xXSTRk 2N4an3y T09Q 18530271 J k)
N1G1,9,7

XSTR 2Naug1 TU92 1RS4=0UkT U 2
NolNe, 8

XSTR 2N2222AT1 8 1RSU=0477 U 1
ooR2

XSTR MJEUQ?3 1854=0683 i 2
oy, S

DIODE 12071 1901=0029 N 1
00|C K1

DIODE SIL 1901=0040 L 1
01CkK2

STARTISTOR STRg23 1901=0460 D Pd
NiEKZ, U

NIODE InN493%6 1901=-1065 D 1
0OCRS

DIODE 1NS817 1901=-1080 D 1
NOL k6

DINDE=Fn RRIDGE 1906=0051 U 1
00CK7

OPT0 ISOLATOR 1990=-0444 U 1
0002

LKWSHR 4 HEL 21900108 U 4

SCR #4-40X,375L 2200=0143 U 4

NUT 4e40 ,2S0AF 2260=0001 U 4




A1 Pre-regulator Assembly Parts Lists List (6061-1347) Sht. 3 of 3

REFERENCE

Aoy otsIGATOR PART DESCRIPTION o PART NUMBER ;mé QUANTITY PER
WSHR #4 SS 3050=0229 U 12
COMPOUND=THERMAL 6040=-0239 U 0,01
LABEL=USA 7120-6830 L 1
COIL=-FXD 68UH 9100=1633 U 1

nolL 1
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ENGINEERING RESPONSIBILITY seria (7] | C-5061 -1347 -5i
(8) o [ 3 |* 6 GG 11 12 s |5 sYm REVISIONS. APPROVED DATE
16 7 i 21 23 J25 [29 [30 [32 o G_|REDRAWN FOR CLARITY PER P7m Fetfho_
1 = "% 1 ___|PC2T-7108
H | »poD. NoTE £ o) oM 850
13p +5H —5H
P/0 Jl -+ —
R NOTE
1.62K /N [’_r] SEE ENGINEERING £ REFERENCE DOCUMENT (=)
P/N ©2109-90007 FoR EXPLANATION OF SHEET No,
Uz
2
” 8 6
Jay
3| %K
7 )
o )
23.7K
MAN

SEE WARNING
REF COMMON
PINS 9,K

ALL RESISTORS IN OHMS
EXCEPT R

ALL CAPACITORS IN MICROFARRADS
+5H AND -5H REFERENCED TO REF COMMON @

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

DO NOT CONNECT REF COMMON‘?
TO GROUND (GND ) AS THERE IS
APPROXIMATELY Y150 VOLTS DIFFERENCE

ANY MEASUREMENTS USING REF COMMON
MUST BE MADE USING TEST INSTRUMENTS
WITH A FLOATING INPUT

R9
10,

- —P/0JI
1A 2B

I

(8)8)

(8) —< 7,H
22 VAC

®—< 8,y

1901 —-0460

c4
.0l

Ll
68uh

2.2 pf

| REG

C
GND

1901-
1080

> +5H
Clo

T 120

CR5
1901—

E 1065

1, ¥

120

REG

ouT -

u3

— 5H

82T TIPRE -
oo |2OATBW

-i5/28/80

EGULATOR
ER A3/

LCPS

HEWLETTEPACKARD

~8/80

5061-1356

NEXT ASSEMBLY

5061-1347

PART NUMBER

=

NONE

FINISH

| NoNE

C-5061-1347-31

STOCK NO. 92800003 PRINTED ON DIEPO NO. 1020-10 CLEARPRINT FADEOUT

sweeT /) oF |
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CR3p}
R6

T crapt

E6
R7

R5

]
¢ o=l
SECTION A-A
ES &
R8

n
b4
>
9
o
S
3

cri P}
el o
N
Y
=]
]

{¢cRr2
T

1Y
R4
oy

™ E3
= 6o o ola @
BLK ¢, WHT
WIRE LIST

RED (LONG) E7

RED (SHORT) E8

GREEN  (LONG) E1

GREEN  (SHORT) E2

WHITE  (LONG) E6

ITEM | QTY. | MATERIAL-DESCRIPTION | MAT'L-PART NO. | WHITE (SHORT) ES

1 1 P.C. BOARD, ETCHED 50809796 | gtﬁgi :éggg}, Ei

2 8 SCREW 6-32 X 3/8 WITH LK 23600119

3 1 COMPOUND-THERMAL 6040-0239
4 1 LOCK WASHER = 4 2190-0108
5 1 FLAT WASHER # 4 3050-0229
6 1 NUT 4-40 2260-0001
7 4 HEAT SINK TO-3 12050312
8 8 STAND OFF 0380-0745
9 8 TERMINAL E1-E8 0360-0294
10 1 XFORMER 9100-2951
1 4 XSTR (TO-3) 1854-0869

A2 Inverter Assembly
5061-1344
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A2 Inverter Assembly Parts List (5061-1344)

'LE(;A D:gg:zcél PART DESCRIPTION g::fg; PART NUMBER ocp?:gn é) QUANTITY PER
(FIRST SiIX} c

CAR ABOPF 10% N16N=3573 U 2
oyCl, e

STUD SOLPFR TER? 0360-0294 { [
0OF1=8

SPCR TAP Hex, {RT 0380=0745 L 8
HyF9=16

PES 47 Ss% .°Y9 06834705 d 4
VIR ,4,4,7

RES 1 10% 40M 0R11=3438 u 4
DiR2,3,9,A3

HE AT Slik 1205=0312 i 4

XSTR NP T0D3 104 1RS4=~0869 N 4
(BB E]

DIODE TM493e 1901=-1065 0 a4
HUCK U

LKWSHK 4 HFL 2190=-0108 d 1

MUT 4-40 ,250AF 22600001 y 1

SCR #6-32X,437L 2360=0119 U 8

WSHK #d SS 3050=0229 U 1

LAKEL=USA 7120-6830 L 1

XFORMER 9100=2951 d 1
0T 1




B)—=< 1,n

P/OY2

LONG AWNIRE. 1\

TIB

vl

N

ENGINEERING RESPONSIBILITY

| C-£0 o)y - - b0

ol 2 i 4 s SYM REVISIONS APPROVED DATE
16 17 [!l 19 |20 |27 a A s /S ) = l:;,
L=, = ER G I A

o =)

= | 917,35 % wEZE 18-

E [ 755 /o273

R'B BLK

LONG WIRE®!

[
1
|
!
|
!
|
|

R 4,&,7

b B anz3,s  1854-0359
CRI,2,3,4 1201—1065
R2,3,5,8 Ooll-3438

083 -4705

cy,2 IGO0 -3573
Tl 2100 -2951

NOTE |

A [I' SEE ENGINEERING £ REFERENCE
DOCUMENT (ERD) pin 02109-90007
FOR EXPLANATION OF SHEET NOS.

INVERTE < B0,
POy SUPPLY HEWLEITEPACKARD
[ e AZAR2
next assemay 50611356 eantnomsen SO61* 144
i 0-50G/ -1344 -5/

STOCK NO. $200.0003 PRINTED ON DIEPO NO. 1020-10 CLEARPRINT FADEOUT

sHeeT J oF [
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c2

R16

c7

5061-1348
A-1808

L.

E4 =3P
* £
[]
2 E10
c 883y <« & -
¥ x oo -4 (¥} (5] @
:
- €5 7 SEE DETAIL A
° e @ n 28 cael
Segegeze 8 2xs8zx
¥ z e
o o
- co
reaoN g 2 E R
T reR e S o 8 R20 €9
SEE DETAIL B
R21
g3 | o |
™
(-4
t e
7N
@ |2
Q6
CRS CR7 a8
X i 2
a SEE DETAILC cRe
A 4
£2

J1

COMPONENT SIDE 1 &

15

.

CIRCUIT SIDE A -

DETAILC
ITEM QTy. MATERIAL-DESCRIPTION MAT'L-PART NO.

1 1 P.C. BOARD ETCHED 5080-9800

2 3 TERMINAL, E1-3 0360-0294

3 2 #4.40 x 3/8 SCREW 2200-0143

4 2 # 440 WASHER, FLAT 3050-0229

5 1 #4-40 NUT 2260-0001

6 1 LK WASHER 4 HEL 2190-0108

7 1 HEATSINK 1205-0219

8 - J— p—

9 - _ fe—
10 4 SPACER 0380-0305
1 2 SCREW 2360-0117
12 DELETED
13 .05T8 THERMAL COMPOUND 6040-0239
14 1 NUT 2740-0002
15 1 WASHER, LOCK 2190-0034
16 2 WASHER, FLAT 3050-0236
17 25" WIRE 18 GA. YEL 8150-0577
18 2 SCREW 6-32 x .250 LG 2360-0113
19 1 JUMPER W1 8159-0005
20 8 STUD SOLD. TERM. E4-E11 0360-0474
21 1 EYELET 0361-1076

*A3 Battery Charger (PFRS) Assembly

5061-1348
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A3 Battery Charger (PFRS) Assembly Parts List (5061-1348) Sht. 1 of 4

ITEM

REFERENCE
DESIGNATOR

PART DESCRIPTION

PARENT

PART NUMBER

COMmP.

QUANTITY PER

NO. (FIRST SIX) OPTION OPTION
nt
03
0ns
07

CAP O _1UF 0150=0121 U 1
01c10

CAP L{UF 20% S0V 0160=-0576 Ul 1
n1C11

CAP L01UF 0160=2055 v 1
nolc 1

CAPACITOR ,(Q1MF 01603451 U °
01Ce,S

CAP 1G0UF 20% N1RN=0098 v 1
nilCuy

CAP 6, ,RUF 10% 01RN=0D116 ¥ 1
0 QIC 2

CAP 1UF 10% 0180=0291 3 3
01C3,S,6

CAP 33nUF 10% 0180=1714 U 1
0QC7

STUD SOLDPER TERM 0360=0294 U 3
00F 1«3

STUD SOLNDER TERM 0360=-0474 J ]
NIFHn=

FYELFT 0361=1076 U 1

SPCR TAP #6X,12S 03RrR0N=0305 U 4

AODHESIVE 0UTN=0409 v 0.01

RES 470K S% ,295 06683=4745 U 1
006

RES 2,15K 1%.125 0698=0084 U 1
NORZ2U

RES 2.61K 1%,125 0698=0085 U 1
nOR2S

RES 3.,83K 1%,125S W698=3153 ] 1
0DOR10

RES 23,.7K 1%,.125 0698=-3158 D 1




A3 Battery Charger (PFRS) Assembly Parts List (5061-1348) Sht. 2 of 4

e ogggr;;:%c PART DESCRIPTION ouig PART NUMBER o é QUANTITY PER
0698=3158

00R27

RES 26.1K 1%,125 NA9R=3159 D 1
NOR1R

PES de,uK 1%,125 0698=3162 U ?
00F7,16

KES 348 1% ,50 0698«3403 U 1
ooR20

RES 287 1%.12S 069R=3443 v 1
goKr29

RES 261K 1%,1295 0698=3455 0 1
00RS

RES 287K 1%,125 069R=3 454 1) 1
01RR

RES 1,21% 1%,1°25 0757=0274 v 1
nofreR

RES 3,16K 1%,125 0757=0279 U 1
Nolk12

RES 1K 1%,125 0757=02R0 ) 1
0OR1S

PES 1,33% 1%,125 0757=-0317 L 2
noRY,2%

RES 100 1%,125 0757=-0401 D 1
anRY U

RES S11 1%.,125 0757=0416 D 2
nik13,22

RES 750 1%.125 0757=-0420 U 1
60R9

RES 10K 1%.125 0757=0442 D 1
0n1R17

RES 11K 1%,125 0757=04473 U 1
0n1R3n

RES .27 6% 2w 0811-1659 U 1
00R21

HT DIS PL PWR 1205=0219 U 1

HT 0IS TOe3 1205=-02R9 U 1
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A3 Battery Charger (PFRS) Assembly Parts List (5061-1348) Sht. 3 of 4

iy ogggég% PART DESCRIPTION Houting PART NUMBER :,?"D'Né QUANTITY PeR

IC 7808C 1826=0146 U 1
00Q6

1.C. MC 3302 1R26=0174 U 1
onue

IC uA 7u1¢C 1R26-0271 1 1
ooy

XSTR 2N4403 T092 1853=0271 ) 3
0163,5, 1)

XSTR 2N439R T03 1853=0421 3 1
0001

XSTR 2N3766 TUGS 1{RS4=0259 U 1
nOINa

XSTk 2N4d401 T092 1854=0467 L 3
0102, 7, 10

DIODODE SIL 1901=0040 D 2
DICRR, 11

DIDDE 1901=1062 U 1
oo[CHY

DI10DE 1901-1086 U 3
01 CkS=7

DINDE 1902=-0064 D 1
0CCH3

N1n=ZHR INR2Y 1902-0680 D 1
00CK?2

DIODE 2,37V 5% 1902-3002 \J 1
NOICK9

RES SKOHM 1(¥% 2100=3207 3 1
0OR?

RES VAR 500 OnM 2100=3351 U !
00R3

FES SOKOHM 10% 2100-3354 U 1
Nn1R1

LKWSHKk 10 HEL 2190=0034 U 1

LKWSHR 4 HFL g190=0108 U 1

CR #4-40X,375L 2200=0143 ?

UT 4=40 ,250AF 22600001 U 1




A3 Battery Charger (PFRS) Assembly Parts List (5061-1348) Sht. 4 of 4

ew o's:;gé{%. PART DESCRIPTION — PART NUMBER oc,?“.o',,ccta QUANTITY peR
SCR #6=32Xx,250L 2360-0113 U 2
SCR #6-32X,375L 2360=0117 U ?
NUT 10=32 ,37SAF 2740=0002 U 1
WSHR #n S8 31050=0229 U 2
WSHEFE #10 RBRRS 3InsS0-023%6 U 2
DUFE ORN 5010=-0015 U 0.001
CUMPOUND=THERMAL 6040=0239 U 0,05
LAREL-USA 7120=6R30 L 1
WIRE 1R YFL B150=0577 o n,21
WIRE JUMPERS 8159=0005 D) 1

Ny
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c 230.21275 'TEDAcn;zn.pmfA{' copFIeSw/;z% @I E) 111477 ]
D PCO- 17-4522. ADD . C//,DATE (ODE _ o 78
15 1808 - (3 M
£ PcO-72-5704 ADD. SHT. EOF/0 O!D/ P 4/&7/@ 9
F |ADD. No7& [ o) PPm ers-go)
(9,*7) BATT (8,9) NC
1
R,14 W7 c
— —|— —P/0u3 e e D o e — - — PoJ3
| ! -
PoU3 RATT CHARGE \ RATT.CUTOFF
” R2/ CRS 41G.45 RUSS CR4 P/093
WAAA I . >F D4 >— +18(8,7)
21 2w o ! |
| [[a3="=4 |
2
223 ¢4 |
51 gicofeov |
" |
| |
1 |
cl10 | |
. | 3 >— (8 N+lev
| |
Rl @l e |
ek ZNEHO3 > 5E >—+8v(87)
! I
!
|
| | e
[ M. LOST |
Ve I
" F >—(8)+5M
i I R23
I iz3k
|
9,8 |
PI093 Y |
Al Ll ©®) TEMP2 (8) TEMP | |
5,15 |
| 1 cn
I s2p
| N
ALL RESISTORS (N OHMS EXCERT WHERE NOTED |
ALL CAPAC TORS IIN MICROFARADS |
[1] SET FOR +S.00V CHARLER REF ! W
"
[F GUTFUT SET FOR +16.5av WITH NO LOAD QEAT‘) ]' d
VOLTA-E CUTOFF QGET FOR 12 5V LO — 14l HIGH
] SEE eNGINEERING £ REFERENCE DocumenT (€RD) Y Y
P/N 02109-90007 FOR EXFPLANATION OF SHT. MO, MO (8) WLOST (8)
BATTERY CRARGER
20ARD (PFRS) szz.mﬂmcxup
TiTLe A3A3
129448 /297,58 506/-/348
NEXT AssemBid PART NUMBER
o | once. C-s0el —1348-5/
7O NG, 32003003 FRINTED o BIERG NO. 10%0.10 CLEARPRINT PADEOUT LY — . SHEET | °oF |
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"‘} 23eguw,n
T oxrcocaco
- X
w0
o c1 ‘
3 c6
+
«
o o
(8]
c2
- x c1o
x xc O g
3] E1
R27
R33
R23
€2 R29
L1
R30
R31

R11
R12

cn

R7
R8

cr7 9
¢ cr?

R21

R24

R25

R22
®

CR10

CR12
>
R3
R35
©

AL,

o ] vy

R3S, R34
R4
o~
['4
o RS
A 4 ©
['4
w2
oo

-

DETAIL DWG. A
FOR Q3,5

LN

[ 1

e

[ =

50611349

B1833

cs +

) =

DETAIL DWG. B.
FOR Q2,7

COMPONENT SIDE 1 <&

CIRCUIT SIDE A <g—

DETAIL DWG. C.
o c FOR CR11
4
R20
ITEM aTy. MATERIAL-DESCRIPTION MAT’L-PART NO.

1 1 BOARD ETCHED 50812301
2 3 TERMINAL E1, E2, E3 03600474
3 a SPACER 03800305
4 2 HEATSINK 12060289
»15 5 4 SCREW 6 32 x .438 23600117
6 4 SCREW 4 40 x .25 2200 0103
> S 7 1 SCREW 22000143
8 1 NUT 2260-0009
9 1 WASHER FLAT 3050 0229
10 1 WASHER-FIBER 3050-0080
1 0578 THERMAL COMP 6040-0239
12 4 SPACER 0380-0886

13 DELETED
14 12" WIRE 8150 3426

15 DELETED

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

IXB -58

iy D%EE';E%' PART DESCRIPTION o PART NUMBER o é QUANTITY PER

CAP ,0022UF 10% 0160=0154 U 1
00[C7

CAP L1UF 20% 50V| [0160=0576 U 3
01C4,6,1)1

CaP 100PF S% 0160=2204 P 1
00|C3

CAP 1500PF S% 0160=2222 v 1
0oIC10

CAP S000PF 10% 0160=3458 U 1
00ICé

CAP .0SUF=20+80% 016N=3460 U 1
00[Ce

CAP 10nUF 20% 0180=-0098 U 2
00C 1,8

CaP LUF 10% 0180=0291 U 1
00CS

CAP 3IQUF tnX% 0180=0393 p 1
0o0|C12

STUD SOLPER TERM 0360=0474 U 3
NiF1=3

SPCR TAP #6X,125 03680=0305 U a

STANDOFF 03R0=0R86 b 4

ADHESIVE N470=0409 U 0,01

RES 2,15K 1%,125 069R=0084 U 1
NOF 1 6

RES 2,61K 1%,125 069R=008S U 1
NOR9

RES 3,R3K 1%,125 0698-3153 U 1
O0R10 :

RES 4.64K 1%,125 0698=3155 D 1
00R19

RES 14,7K 1X,125 0698=3156 D 1




A4 Battery Backup Assembly Parts List (5061-1349) Sht. 2 of 4

ITEM

REFERENCE
DESIGNATOR

PART DESCRIPTION

PARENT

PART NUMBER

COMP.

A0~

QUANTITY PER

NO. (FIRST SiX) OFTION OPTION
0698=31S6

0012

RES 19,6K 1%,125 0698«3157 U 1
00R7

RES 22 S% 29 N698«3609 U 1
OOF2R

RES 120 S% 24 N69R=3622 U ]
00R 6

RES 1K 1%,125 0757-0280 L 3
QOR4, 24
01 3

FES 42,2 1%,125 0757=-0316 1) 1
00P2e

RE S 100 12,125 07570401 ) e
nNR14,24

RES 811 1%,125 0757=-0416 D ?
N1R22,32

RES S,11K 1%,125 0N757-0438 0 1
NyrR3I3

RES 10K 1%,125 0757=0447 0 e
N1RR,17,18,21,23,27
n3 10,31

RES 20K 1%,125 (17S7=0449 L) 1
poR29

RES S1.1K 1%,125 0757=0458 0 1
nNoF13

FES 100K 1%,12S 07S7=0465 D 1
0O0R 38

RES 1,47K 1%,125 0757=1094 D ?
00R15, 11

RES .05 10% 3w 0B811=1826 L 1
GORS

RES .07 S% Sw Pw 0811-3174 U 1
01P20

RES 1 10% 40w 0811=3438 Ui 1
0i1R2S

HT DIS T0=-3 1205=0289 U 2
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A4 Battery Backup Assembly Parts List (5061-1349) Sht. 3 of 4

ITEM

REFERENCE
DESIGNATOR

PART DESCRIPTION

PARENT

PART NUMBER

COMP.

L
[o]
C

QUANTITY PER

NO. (FIRST SIX) OPTION OPTION

IC V REG 1826=0049 ¥ 1
noue

IC MCiuss Py 1R26+-0139 U 1
nojU 1

I.C, MC 3302 1826=0174 U 1
nop 3

XSTR 2N3740 T066 1853=0052 U 1
0oc7

XSTR 2N4gao3 Tu92 1R53=0271 U ?
0y d, ¢

XSTR 2N439R T03 1R53=0421 u 2
0efR3,s

XSTk 2N3766 TOA6 1854=0259 L) 1
0oR2

XSTR 2Ngupt T092 1854=0467 v 1
00IGR

SCR 2NG0K2 1R8U=0232 U 1
00[CR12

THYRISTUR SCR 1R84=02133 U 1
0OICK11

RECTIFIFEP SIL 1901=00133 U 4
ClCRT,3,04,7

DIODE STL 1901=0040 D 1
NICK13

DIODE INUQ3ZA 1901=1065 D 1
0O KRS

D IONE 1901=1086 U ?
NOCFA,10

D10DE #,19V 1902=-0049 ¥ 1
DUCKQ

DIODF 3,83V 1902=3059 J 1
NOC K6

OCINNDE 4,64V 1902=3082 U 1
00CR2

FES VAR 800 OHM 2100-3351 U 1
00R2

RES VAR 1K 10% P100-3352 L 1




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

Tew DEEE'EE'.C,O‘,' PART DESCRIPTION Mo PART NUMBER g,?,‘c‘,',"é QUANTITY PER
2100-3352

00R1
SCR 4-40X,25 2200=-0103 U a
SCR A#4=-40X,375L 22700=-0143 U 1
NUT d4ed0 W/LK 2260=0009 L 1
SCR #6=32X,37SL 2360=0117 U "
WSHR #S 3050=0080 U 1
WSHR g4 SS 3050=0229 L 1
COMPOUND=THE RMAL ~040=0239 U n,nt
LABREL -USA 7120=6830 L 1
NIRE 30AWG WHT 8150=3426 C N,10
CUTL CHK 3300UH 9100=1665 L 1

oulL 1
TRANSFNRMER=PULS 9100=4069 U 1

01T
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c1

Y
{¢cre
{&cr?

IR LLLTELLITEL] 11 A

COMPONENT SIDE 1 -

f&cr
R1
R2

ASSY 5061-1361
R12 K,fm Pt

~—0

T 1T

> g

@ c2

o
2 CRa cRe 2 ¥ &
(] ‘ -
2 ¥ & 3
-

VIEW “A" @

REF.

ITEM Qry.

MATERIAL-DESCRIPTION

MAT'L-PART NO.

CIRCUIT SIDE A &

NO O A WN —
o
N=S e -
3
@

PC BOARD-ETCHED
SPACER 6-32x.125
HEAT SINK

THERMAL COMPOUND
TRANSISTOR Q1
SCREW 6-32 x .375
DELETED

5081-2302
0380-0342
1205-0289
6040-0239
1853-0421
2360-0117

** A4 Jumper Board Assembly
5061-1351
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A4 Jumper Board Assembly Parts List (5061-1351) Sht. 1 of 2

ITEM

PARENT
OPTION

PART NUMBER

COMP.
OPTION.

QUANTITY PER

0g

00

01

01

(LX)

09

00

no

0e

00

00

00

00

00

0 0

REFERENCE
DESIGNATOR PART DESCRIPTION
(FIRST SIX)

CAP 100FF 5%
Ce

CAP 3I30UF 10%
C1

SPCR TAP #6X,125

ADHESIVE

RES 2,15K 1%,125
Fleo2sS

RES 2,61K 1%,125
R 4

RES 3,RZK 1%,125
K G

RES 287 1%.,12S
7

RES 1.9 14,129
R 11

RES 1,33k 1%,125
F &

PES S,11K t%,125
kA

RES 27 S% 2w
Rio

HT DIS T0=3

IC V REG
U2

1.C, MC 13072
Ly

XSTR 2Nu4398 TO3
i1

XSTR 2N4uao1 T092
N3

DIODE S]IL
FR607

0160=2204

0180-1714

0380-0342
0470=0409

069R8=-00RY

0698=-008%

0698-3153

N6k9R=3443

0757=0276

0757=0317

N757-043%8

0R11-1659

1205=0289

1R26=-0049

1826=0174

1853=0421

1854=-0U67

1901=0040

L

N

Y




A4 Jumper Board Assembly Parts List (5061-1351) Sht. 2 of 2

e Dggg,;z%. PART DESCRIPTION o PART NUMBER :'?':";é QUANTITY PER
DIODE 1901=1086 U 2
00[CRk4,S
PDIODE 2,37V 5% 1902=3002 U 1
CO[CRY
RES VAR 1k 10% 2100=3352 U 1
NolkyY2
SCR #6=372X,375L 2360=0117 U ?
COMPOUND=THERMAL ~f0U0=0239 Ul 0,01
LABEL-USA 7120=6830 L 1
WIRE JUMPERS 8159«0005 D 1
0wt
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C13 R26 c1

R27
U2 R28 U1
R63 BE]
Ra4 R3“? 28
R4S R4 §2
R46 c3 RS E1°%
R47 R6 5
C4 + R7
o o
ras c5 R9 E2
R10
c1a ce R11
CR4 1€ cr1
R49 CR5 ¢ CR2
c15 c7+ U3
R32 R13
+C16
R33 R14
R50
R6 R17
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s e 2 R66 c10
~ R37 U4

R39
C19 ps3 R39

. R61 C11+ CR13’|>

R58 R19

R59 R20

c12+ _ Rao R21
w 5

R62 s Roe

R60 +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

REFERENCE
DESIGNATOR

PART DESCRIPTION

PARENT

PART NUMBER

COMmP.

[aX Xl

QUANTITY PER

NO. (FIRST SIX) OFTiON (OFTION

CAP .4TUF=20+80% [|0160=0174 U 2
01/C14,15

CAP ,087UF 20% 06160=0575 1) 1
n1lCe

CAP ,01UF 0160=205S U 1
01CS

CAP 2000PF 5% N160=2225 U 1
ool 2

CAPACITORFIXED 0160=5S0S4 U 6
01C1,10,13,17=19

CaP 4_,7UF 3I5WVDC 01R80=-0100 L) 1
nyic7

CaP 2,2UF 10% 0180-0197 D ?
01C11,16

CAP 22UF 10% 0180=0228 D 1
01C3

CAP .6BUF 10% 0180=0373 U 1
0Q[CA

CAP SeUF 6VDC 0180=0548 U 1
nolce2

CAP &, BUF 20% 0180=1701 U 1
00CtLe

CaP 120UF 10% 0180=2145 U 1
0o|Ca

STUD SOLDER TERM  [0360=0294 U >
OO0 1,e

RES 220 5% .25 [0683=2215 U 1
00R60

RES 47 5% ,25 [0683-4705 U 1
00RuUO

RES 2.15K 1%,125| |0698=-0084 U 9
NiRU=T7,9,2R,30,5U8,66

RES 2,61K 1%,125 U 2

0698-0085




A5 Control Board Assembly Parts List (5061-1345) Sht. 2 of 3

'L‘é‘_ o?é?.cs:ézié)a PART DESCRIPTION oo PART NUMBER oc,?:,'N é QUANTITY PER
0698=008S%

01R23,59

RES 17,.8K 1%,125 0698=313% U 1
n1R19

RES 2,37k 1%.125 0698=315(0 U 1
niRrR20

RES 2,87K 1%,125 069R=3151 i 1
00RA

PES 4,22K 1%,125 0698=3154 u 1
niR24d

RPES 4,64K 1%,125 0698=3155 D u
01R12,35,36,64

RES 14,7K 1%,125 0698=3156 L ?
021,67

RFES Pb.1K 1%,125 069R«3159 D 1
00RSH

RES 14,7 1% ,SW 069R=3388 U ’
N1R4R, 49

RES 3R3  1%,.1°5 N69R=3446 3 >
Nlka4d,ds

RES 147K 1%,12S 069R=3452 U 1
NPy &

RES 46,4 14,125 0698=U037 v 2
NikuS,47

RES 1,78k 1%,125 0757=0278 J 1
01R17

RES 3,16K 1%,125 0757=0279 U 1
00R32

RES 1k 14,125 0757=0280 D Q

01R10,11[,22,26
03 33,50,61,62,63

00R42

RES 75 1%.125 N757=-0398 U 1
00R27

RES S11 1%,125 0757=0416 D 3
N1RS1=53
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A5 Control Board Assembly Parts List (5061-1345) Sht. 3 of 3

REFERENCE

PARENT

COmP.

oy otsiGATOR PART DESCRIPTION oron PART NUMBER °"‘°"é QUANTITY PER

RES S62 1%,125 07S57=0417 D 1
00R43

RES 750 1%,125 07570420 U 1
01R2S

RES S,11K 1%,125 0757=0438 D 1]
c1R14,18,37,55

RES 7,.5K 1%,125 0757=0440 Ul 1
00F3

RES 10K 1%,125 0757=0442 D) 1
00[R39

RES 12.1K 1%,125 0757=0444 D 1
n1RS7

RES 20K t%,125 0757=0449 D 1
01R6S

RES 1,47k 1%,12S 0757=-1094 D ?
01R13,38

THG #20 TFE NaT 0RQ0=0212 U 0,09

IC SN74S112N 1R20=04(29 U 1
ooe

IC V PREG 1826=0049 U 1
0oL 3

TC GWUAD COMPTR 1R26=0138 U ?
NoU1 »d

XSTR 2Nudo3 TUgp 1R53=0271 L) 8
01G1,2,15,1R,19

XSTR 2Muun1 TO92 1884=0467 U 1n
01RY,E,7=10,12=14,17

DIGDE St 19010040 D /]
01CR3I=5,13 .

DIODE ZNR S,11V 1902=0041 » 1
00CR1

DIODE 2.61V 1902=0126 U 1
00[CR?2

RES VAR 1K 2100=1986 U 2
O0R1,2

LABEL=USA 7120=6830 L 1
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ITEM Qry. MATERIAL-DESCRIPTION MAT'L PART NO.
1 1 BOARD P.C. 5080-9798
2 4 PAD-FOAM 4208-0171
3 1 VOLTAGE REGULATOR HEATSINK 5001-2680
4 4 LUG CRP 16-14 0362-0561
5 3 LOCK WASHER SPLIT 2190-0032
6 3 NUT HEX 2950-0036
7 1 WASHER FIBER 3050-0665
8 1 SCREW 6-32x2.500 2360-0221
9 10 LOCKWASHER, SPLIT 4 2190-0003
10 14 SCREW 4-40x.250 2200-0139
n 2 EXTRUDED WASHER 3050-0006
12 1 WASHER FLAT 3050-0100
13 1 NUT HEX 2420-0001
14 1 HEAT SINK 1205-0312
15 2 FIBER WASHER W/LIP 3050-0004
16 2 SCREW 2360-0117
17 1 WASHER 3050-0239
18 1 SCREW 6-32x.625 LG 2360-0203
19 1 WASHER FLAT 3050-0227
20 7 WASHER SPLIT 2190-0851
21 7 NUT HEX 6.32 2420-0003
22 1 HEAT SINK 5001-2808
23 1 NUT HEX 2260-0001
24 2 EYELET 0361-1076
25 0.67 WIRE 16 GA RED 8160-2185
26 1 SPACER NYLON 0380-0996
27 1 SCREW 4-40x.750 2200-0151
28 10 CARD HOLDERS 5040-0170
29 1 CAP 2.2 NF C23 0160-0128
30 0.33FT| SLEEVING FLEX 0890-0064
31 1 SCREW 440 x .56 22000091
32 4 SCREW 10-32x.375 2680-0099
33 4 LOCK WASHER SPLIT #10 2190-0034
34 5 WASHER FLAT #10 3050-0236
35 1 NUT HEX #10 2740-0002
36 3 LUG FASTON 0360-1685
37 3 RIVET 0361-1032
38 2 SPACER 0380-0383
39 3 TERMINAL 0360-0090
40 1 TERMINAL 0360-1167
41 18 EYELETS 03610252
42 4 FUSE CLIP 2110-0269
43 16 TERMINAL 0360-1529
44 3-1/2" | WIRE BLUE 18 GA 8150-2893
45 2.500 | WIRE YEL 18 GA 8150-0577
46 2" WIRE GRN 22 GA 8150-1645
47 2 CONNECTOR, PIN TYPE 1251-2913
48 2 LUG-FASTON 0362-0480
49 061 WIRE 16 GA BLACK 8150-2605
50 2 LUG CRP 22-18 GA RED 0362-0317
51 3 TY-WRAP 1400-0493
52 .01TB | THERMAL COMPOUND 6040-0239
53 1 OUTPUT REG BD HEATSINK 5001-2691
54 1 SPACER 3050-0234
55 1 LK WASHER #10 INT 2190-0011
56 6 SCREW 6-32x375 23600197
57 1 LUG CRP 2218 GA RED 0362-0321
58 1 HEX LOCK WASHER 2190-0108
59 95 WIRE 22 GA BLUE 8150-1546
60 1 GND STRAP 5001-2622
61 1 +56V STRAP 5001-2621
62 1 ASSY-WIRING 5061-1362
63 2 SCREW 1/4x20 2940-0103
64 2 NUT 2950-0004
65 1 FLAT WASHER 3050-0222
66 6 FIBER WASHER .144x.25 3050 0023
67 1 WASHER 1/4 FOR #4 SCREW 3050-0229

A6 Mother Board Assembly (5061-1371)
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ITEM QTy. DESCRIPTION PART NO.
1 1 HEAT SINK 5001-2691
. 2 1 PC ASSY 5061-3403
NOTE: THIS LAST SINK APPLICABLE 3 6 SCREW 6-32 x .500 WITH LOCK-WSH. 2360-0121
TO B REVISIONS OF 5061-1371 4 DELETED
5 3 INSULATOR 0340-0503
ONLY. 6 1 THERMO SW. 3103-0085
7 3 SCREW 4-40 x .250 2200-0103
8 DELETED
9 DELETED
10 DELETED
11 DELETED
13 2 DIODE CR 11, 12 1901-0884
14 2 LOCKWASHER .250 2190-0032
15 2 NUT HEX 2950-0036
18 1 LUG SOLDER NO. 4 0360-0272
19 AR THERMO COMPOUND 6040-0239
20 3 INSULATOR 1200-0043
21 AR SUPER BONDER 430 ADHESIVE 0470-0526
22 55" BLUE 22 AWG. WIRE 8150-1546
23 45" RED 18 AWG. WIRE 8150-2891
24 45 VIO 18 AWG. WIRE 8150-2894
25 35 BLK 18 AWG. WIRE 8150-2890
26 45" W-RED 18 AWG. WIRE 8150-2649
27 55" W-GRN 18 AWG. WIRE 8150-2899
28 45" W-BLUE 18 AWG. WIRE 8150-2900
29 55" W-VIO 18 AWG. WIRE 8150-2650
30 55" BLUE 22 AWG. WIRE 8150-1546
31 2 SNUBBER (N1, N2) 1810-0500

Heat Sink Assembly
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A6 Mother Board Assembly Parts List (5061-1371) Sht. 1 of 6

oy oggé;z%n PART DESCRIPTION oo PART NUMBER oc'%:.‘é QUANTITY PR [um

CaP Ul 1UF C150=0121 ) 1
U1 34

CAP LO1UF 277% 0150=0123 J 1
i L7

LAP, 2,2UF D160=0128 ) 1
KB SR

CaP SQ0PF "% 500V N1nUi=2023 ! 1
(1[0 43

CAP LGLUF N169=2095 S a
M1 1,e,8,15

LAP 4700FF 107% "1A0=2627 ) 1
RN S

CAP 1150UF C1A40=0431 | c
C1F 12,1%

CaP 120UF 10% N1Ro=214d5 ) 1
(SR} &

LeP 9700UF 6,3V 01R)=2652 L 1
[VRV] s

CaP T750uF 40V C1R0=2653 L 1
oty

CAP S200UF 6,3V 01802654 ) 1
COL19

LAP 3300UF 25V N180=2658 ) L)
oep 4, 11,14

CAP 0,016SF 6,3V N180=2659 ! 1
LuLle

C=F 2000UF 25V N180=2660 L 1
01g 3

C=F 900UF 2SVv alL 0180=2755 L 2
niLE7,S

TRANS INSULATOK 0340=0503 ¥ 3

STUD SOLDER 0360=0090 ) 3
Oi1E2,11,[12




A6 Mother Board Assembly Parts List (5061-1371) Sht. 2 of 6

TEM | ESionaTOR PART DESCRIPTION Mouiiin} PART NUMBER ool quantity per [ um
NO. (FIRST SIX) C

TLRA=SOLLER LUt N3AC=0272 J 1

TER™ DBL=TU" N3pn=1167 } 1
CofE )

TERNY STUU Fui N360=1529 J 16
G 3=10,(13=15,17=20,22

LUt SOLDYER ¢35 ND360=1685 | L)

EYLT RLU FLG H3k1=(0252 J 20

tye?d J1210X 200 03A1=1032 ¥ 3

Lub CRPP2=1%t Se 1362-0317 ! 2

Ll CxPR2-1RRTe 0 3me=0321 ) 1

Lo tal=SGL COr T N362=-0561 | 4

STUF=RrRVT=0A N380-07457 ! ¢

b PACER 84X ,129 V3RO« 0996 ) 1

DRESTIVE RO NG V4TV=05¢26 ! 0,01 T

KES 24610 1% ,5 oH=-002/] ] 1
(W Y L

KES de2.e Y4125 0757=0316 L d
(UB N A B U P

KES 22n 5% 2vi U 7 6d=0045 J e
N RO

KRES 1Kk S%Z 10A Pn Ns11=1586 ¥l 1
01k 12

RES .09 10% 3w N811=~1826 ) 1
01K 3

FES .125 0OHM 0811-1846 ) 1
VO 7
ok 13

RES 0,18 OHM ww 0811-3293 ) 1
OOFZ

RES S0 S% 20w Pw 0819=0022 U 1
OO0F 14

THERMISTUR 08370130 1) 2

PrRT NO CONT
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A6 Mother Board Assembly Parts List (56061-1371) Sht. 3 of 6

oy DESIONATOR PART DESCRIPTION g PART NUMBER :,?:;cl, QUANTITY PER
: (FIRST SIX) C

PART NO CONT 0837=-0130
OORS » €

SLEEVING FLEX, 0890=0064 1 0.33

TBG HS bLK ,3750D 0890=0291 J 0,17

INSL=XSTR 1Nn3 AL 1200=004d3 L 3

HEAT SINK 1205=0312 ) 1

LONN=SGL cOMT 1251=0600 1! 2
GIE29,30

CONN PC2X15,156D 1251=2035 | 5
LU 1L=S

CONNECTULR; SGL 1251=2913 J 2

CUnnN MALE 5 PUST 1251=3R25 ) l
ocki3, o

Litgiv UTIL 4FTa ' 1251=3K37 ) 1
LR

LOwd PIST 2FuUs ! 1251=4248% J 1
(O 11

LONN PUST 3FYS 1251=4d240 J 1
GXVIS K

L4 TIE S.5L 1400=046493 ) 1

MNETAHURK=SHLbBE K 1#810=050¢0 g ¢
R VN RPN

IC RoL T +5V 1826=01404 Lt 1
(s R 1

1C 7800C 1R2b~014b ] 1
Gy 2

XSTKR NPy TO3 10A 155%5=0669 ) 1
1)

THYRISTOK 3524P5 1ERU=0208 | 1
NG < -

THYRLISTOR SCR {ond=0233 J 3
U’EV@I“I 19

SCHOTTRY RECT 1901=0krKrd 1} 4
D111,

LTODE AS 30 ~§ 1901=-0y893 L 1

FlART wU COnT
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A6 Mother Board Assembly Parts List (5061-1371) Sht. 4 of 6

oy DESIONATOR PART DESCRIPTION o PART NUMBER omr 6| quantityeer | um
(FIRST SIX) C

PART NO CONT 1901=-0893
Ol H1TE

NTODE Ind93e 1901=-1065 Y 1
(U] S )

LINLE 1901=-1086 1] 4
DO <7, 8

RECTIFIER 1901-1087 ) 1
UIFH17

Dlu=Zir 14,7V 2% 1902=0078 J 3
GIC<1, 3,6

DIVOE 3,1AV 1902=3036 i 1
OO H2d

2TO=ZLNR S,62V 2% 19u2-3105 ) 1
(RN WA

LDIGDE=Fx grTIOGE 190H=0051 ) 2
I ~S,13

fECIIFIER 1906=0079 A 1
VO LG

FUSE 1A NR P110=-0001 [ P4
VUF 1<

fust cLlP 250D 2110=-0269 U 4

LxaSHR 10 IMT P190-00c11 k! 1

L<«wSHR 1/4 +HEL P190=-0032 9 5

LKnSHR 10 HEL P19u=0034 1) 4

P«wSHR 4 HEL 2190=0108& L 3

LkASHR o MEL 2190=-0851 L 7

DCREN 22N0=0091 L) 1

SCR 4=40X%,25 2200=0103 ) 14

PCR RU4=40X,250L ?200-0139 1) 12

SCR 4=40X,75 22000151 1 1

NUT d4=40 ,250AF ?260-0001 ¥ 1

SCR #6=-32X,375L R360-0117 U 2

SCR #6=32X,500L P360=0121 U 6
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A6 Mother Board Assembly Parts List (5061-1371) Sht. 5 of 6
e Dfs‘cé). PART DESCRIPTION rasent PART NUMBER ggg:;é QuANTITY iR | U
SCrR #6=32Xx,375L 360=0197 | 6
SCR #6=32X2.5L P360=0221 g 1
VIT b=32 wW/LK PU20=-0001 L) 1
VUT 6=32 ,312aF Pd20=0002 X 1
WUT b=372 ,2SUAF Pd20=0003 J [°)
SCR 10=32%x,375 POBU=0099 ] 4
SUT 10=32 ,3754AF P740~0002 L) 1
SCR 1/4=20X.900L PI9dl=0103 J 2
NUT 17420 PA50=0004 4 é
WuT 1/4d=28 PISN=003k J 3
MASHER EXTKUUED 3050=0004 J 2
WSHR #10 3050=u006 i é
ASHR #®e BUSY=0n23 J )
ViSHR #e6 bRS 39SU=0100 ! 1
wSHR #4 S8 3050=v222 ) 1
YSHR #6 S 3050=9227 ) 1
vSHR s4 SS 3090=0229 ! 1
SR 26010 Ry 3050=0234 L 1
NSHR #10 RRS 3050=02306 L 4
IWSHR #8 FIREKR 3050=0239 v 1
WASHER FLAT B0S0=0665 L) 1
SAITCH=THERMAL 3103-0085 ) 1
0iIp1
FOAM=PLASTIC 1208=0171 L 4
WIRE 18 YEL 3150=0577 C 0,22 FT
WIRE 22 GRN 150=1545 C 0,17 FT
WIRE 22 BLU 150=1546 C 0,95 FT
WIRE 16 RED 150-2185 C 0,67 FT




A6 Mother Board Assembly Parts List (5061-1371) Sht. 6 of 6

e o'e:ggézic‘:a PART DESCRIPTION ormion PART NUMBER oron é QUANTITY PER [ UM
WIKE 16 BLACK 8150-2605 C 0,67 FT
WIRE 18 wWHT=RED B150=2649 C 0,38 FT
WIRE 18 wHI=V]U B150=2650 C 0,46 FT
AIKE 18 bLk B150=28990 C 0.30 FT
v IRE 18 KED B150=2891 C 0,38 FT
WwIKE 18 bLi B1650=2R9% a 0,29 FT
V.IRE 18 VIO R150=-2894 C 0,38 FT
alre 1B WHT =GR R150=24899 o 0,46 FT
nIRE 18 WHT=HLU R150=2900 C 0.38 F1
WIRE 30AMG V'HT B1Su=3426 [ V33 FIT
ChukE R1on=3947 J 1

ULt
KF MR INVERTE K B100=4d112 ' 1

URELN]
+SVv STRaAP B0N1=2621 p: 1
GrRUUND STRAF Boul=2622 A 1
VOLT REG HT oK KUN1=-2630 N 1
ULTPY REG HT sk F001-2691 b 1
HEAT SINK R001=2808& v 1
GUIDE=PC 50400170 i 10
ASSY=CBL DC uwul 5061=1362 1 1
ASSY=LCPS UUTREG 5061=3403 (4 1
HUARD=ETLHED KUR0=9794 i 1
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NOTE!

B[] NUMBERS IN PARENTHESIS REFER TO SHEET NO%
OF SBCHEMATICS IN SECTION O OF THE ENGINEERING
£ REFERENCE DOCUMENT (02/05-90007),
EXPLANATION OF SHEET NO's /S HLESO CONTAINED
IN THIS DOCUAMENT

T,
I *=
[
|
| o —> 33-L(6)74-L (4,7)
- - j — = ; l" ": T3 N(6)T4-N (4,7)
(1) Live 1906-0225 | | | NI : (GN HE AT 5“«) K+5
' ne ' PloT2 |ProJ2 ||| ST8§E to — >t " 9 T5-4(5)
' I | I cri C
1157 230 VAC " >J2-1LA T2-E,5 5 ! cle - 4
] lay B0y .y | () (R [ Zs L — - Rz, '6erv 7 T4-89101 (41)
17 I
NEUT e— 1 22K crib ! = <}- o INPUT  QUTPUT
()_NEUT e _ | 50 SZW 2o — 07 L 3 Ck7 czl 13w a9 ~ZREG, -2RER
200 SEE i A’73\/_J.— 42,2 E25 52593'5. 10
(‘) /T R10 WARNIN G eRI7 ! ’ OND 2y
X3 <
ce  Ld SOt £ s
s ooy _L1_ | e | 5753 (S)
m0S s | 45 , | cra J
RS LYY Y4 >ro-30 32-H,7 —— - h T5-0 ()
25 1w @) @ | | CRiz | (ONHEAT SINK)
(2) T1-155 u o Plol:rz. ' —D ’: >Ts-N (5)
I5-9 Fl | I
(5) 5 1A |cio (5) T5.3 «——5T2-P (3) - R ByTREE
(2) B A8 RI12 | '(8) Tece 3TN (3 | || ar"'EEE I5-7 (5)
(2) J\-15P 2 B)re2¢— 35728 (3) | L —— oy tizv
(2) REF COMMAN T1-3,K Wr0opr \ AN (5)T5-8<—>Te- R(3) fﬁ?}
(R) gl—_ﬂ;s W Pe-1 (1) 25D VAC l ( CHID . S
2) TI-7H Po-2 RS
<) _ L Spe-3 (f} J5-5 | e Py
(5) ITs5-F Pli-1 8 ;
LR — i 20 | A BBV T ()
E23
(2) Ji1-yA Q . IN l -2V
Y THE RM S THER M IN ol T auT e Rz [RI
(5)The 5&2/) TS5k é‘—@*EnS\N N el mj_— || Co CRI3 R B RN L2
JA-hHA DL 52 == GO GNDIT | 3.3K J5-8
(4,7) Ta-1,A <9 ZB/E lzo\ﬂ'\ ! 25V -
(5) I5-1,A - ) 1 141V
(59 I5-1% L T chzs 1 e 1ave
@ WFJS—T T3-R.2 2. P91 — !
(s (1) T4 ﬁgg e CPU CONTROL —WARNING Y e ce R26 T5-6 (5)
5) poN Ts- |5 G IAREN 5Ty HAZARDOUS VOLTAGES ARE PFRESENT 550 261K
) TS o g4 INSIDE THE POWER SUPPLY. BEFORE CHANG ~ 4ov I5-D(5)
(5) Py Jalb =¢34 INTERFACE /NG FROM |I5 VAC TO 230 VAC CONFIGURATION,
(5) LPU To-L — 1 YF gllg % — OR VICE VERSA, SET ~ POWER £ BATT. SWITCHES
i Tae 75, 7R pl0-2— TO OFF ¢ DISCONNECT THE POWER CORD. FAIL~ P9-2
+55 +5M T3 Fm<——ﬁH‘ ) 749525 Lo m URE TO OBSERVE THIS PRECAUTION CAN RESULT +30V
(g_/_’) o A o IN SERIOUS INTURY.
(1)r12.5vM Ta-1313 DO NOT" CONNVECT REF COMMON g/ TO GROUND
?f,ﬁ,ffg‘@ :Jri_-5’>4<— cio_| (GND \y7) AS THEPE 1S 150V DIFFERENCE!
©)+8vV  Fi g 52k
®) T3 _Rrua - Y ANY MEASUREMENT S USING REF COMMON
(78) +8v  T4-3,C— | MUST BE MADE USING TEST INSTRUMENTS
g)) Ifsevv :Jr_z—oéae__*._}[ WITH FLOATING INPUT.
4 -R\A
@7  J4m “t—tes
2,3¢] 900
320 25V
(G) TEMP 1 I 3-3 -
() TEMPE T3-7,B8 &-2 -
@) BATT T+ T30,7 ba s @i—eaTTERY MOTHER BD.LCPS
(6) BATT — T3-18,15,5 - SPa -4 SCHEMATIC "Ewmﬂp‘c'“”
' < rse A3AL
T4-1,A,15,5 5061- /356 506/- /3 7/
NEXT ASSEMBLY PART NUMBER
FINISH |'¢AL! 0-506/-/37/ 'SI

| C-506/ - 7137/ -ﬂ/

C5061-1371-51

SHEET  OF
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E28 /’_\‘\\[@m

+c27
/
/

E27 a3

E25 -

DETAIL A
Q6

| /

5061-3403 _ —
A-1844
d

Q2

R23
CR25 |
R22
R25

c30

TP5 TP3 TP4
TP6 TP7 TP2 TP1

DETAIL A

ITEM QaTy. DESCRIPTION PART NO.
1 1 BOARD ETCHED 5090-0582

2 1 SCREW 4-40X.438 2200-0145

3 3 WASHED FLAT 3050-0229
4 1 WASHER SPLIT LOCK 2190-0108

5 1 NUT 4-40 2260-0001

6 1 HEAT SINK 1206-0219

7 - THERMAL COMPOUND 6040-0239
12 1 TRANSISTOR Q6 1854 -0683

ABA1T Output Regulator Board Assembly

5061-3403
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ABA1 Output Regulator Board Assembly Parts List (5061-3403) Sht. 1 of 2

ITEM

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COMP.
OPTION

QUANTITY PER

01

01

(1

01

01

N1

01

01

G

01

01

01

01

ni

€?29,3%2

c30,31

25,27

cz2u,24

THF1=7

EP3-29

1R

P17

R19Q

kel

Re0,2%

R22

R2S

Q3

CAP

CaP

Cav

128

cap

PaDe

«JUF 20% 5

1000PF 10%

100UF 20%

4, TUF 354V

MTG TOS

STUD SOLDER

TERM STUD FKD

0V

DQ

STANDOFF«RIVT=0i

RES 2.37K 1%.1
FES 3.,48K 1%,1
RES 215 1%,1
RES 316 1%.1
RES 1K 1%,1
r 24

RES 10K 1%,.1
RES 100K 1%.1
HT DIS PL PwR

CONNECTOR;y SGL

VOLTAGE REGLTR

°9q

25

29

25

29

29

29

0160=0576

0160=3456

0180=-0098

1180-0100

0340=0164

0360=0090

0360-1529

03180-1137

0698-3150

0698=3152

0698=3441

0698=3444

0757=-0280

0757=0442

0757-0465

1205=0219
1251=2913

1813=-0093




ABA1 Output Regulator Board Assembly Parts List (5061-3403) Sht. 2 of 2

ITEM REFERENCE PARENT COMmP.

NO. Df;sl.l(;sr;ustlxe)l PART DESCRIPTION OPTION PART NUMBER OﬂlON‘:) QUANTITY PER UM
' TC MCI458 Py 1826=0139 T
01Ul
IC V REG =5V 1826~0220 u 1
01Q8
XSTR 2N308S T03 18S4=0063 U 1
0164
XSTR 2N605S5 TO03 1854=0611 U 1
01nRe
XSTR NPN SI 1854=0635 u 1
0106 i
DIODE 6,19V 1902=0049 L 1
01CH2S
LKWSHR &4 HEL 2190«0108 U 1
SCR 4=-40X, 438 2200=0145 i 1
NUT ded40 ,250AF 2260=-0001 J 1
wSHR a4 SS 3080=0229 il 3
COMPOUNL=THERMAL 6040=0239 u n.,01 |TH
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ENGINEERING RESPONSIBILITY [ SEPIA 7] l B-5061 -3403% -5
o[ [2 I3 |a 6 8 |9 11 12 14 |15 vy REVISIONS . N VED DATE
6 |17 19 21 |22 |23 [25 |29 [30 32#&3 a3 A | AS _JSSOED @
35 lae |61 [6 -Z2-5159,APD, M/ G REF, DESIGAL TORS |
B |%3 W‘5:96/:‘E¢M745;,/’;0 o Co/ @’ 2-22-17
—\z EEC-:] TRz TPR Pco-22-570%, #DD. SHT. /0 0F /0 7
[ Q Q C | ' He. DEtIGNATORS NO'S, cnf A Y270 |w
—BVv > | S 1 > —12ZV I/o D | APD.No7e 4 D[PPM 87580 |
£ 22 | ngl\oo %ﬂl'l l E 24 £ | TW0 R19’5IN BRROR,0NE CHG,ToRI 7 aoﬁPPM zv0e0 |
| ov | ’
Q2
| RIB2237 |
TP\ crzs K
| ©
Y
| R23
—_— o | —— E—zvzac{l NOTE :
ol e — =T = = A [1] see engiveerivg £ pereRENCE
— TP4 TPS  10DK - | DOCUMENT (ERD) P/N 02109-90007
| T <clz2ong=E —O ¢
€ RZ| FoR EXPLANATION OF SHEET NO%,
2yl a7 47 3G R 24
l2(£/ Qs 426 "
ESY sV
I
I V n
—\2V, — 2V R=F
-5V
E25
El—|2_\/ REG]
+ 18V > B anzbe > +\2v T/0
e 27 C 28
@3 \oa
< c¢27
20V
>
% OUTPUT REG.BRD. %
LCPS HEWLETTW PACKARD
TITLE
S506/-r37/ 5061-3403
NEXT ASSEMBLY PART NUMBER
- FHNISH— |-GGAHE— B-itél '3403'57

B5061-3403-51

SHEET OF
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POWER SUPPLY
Part Number 5061-3476
FOR HP 1000 “B’ MODEL
COMPUTERS AND EXTENDERS

(2108B, 2109B, 2111F, 2112B, 2113B,
2117F, 129798, 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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PARTS LOCATION FOR THE POWER SUPPLY

rr! . Assy 5061-1349 O  e—Y
+5VM Adjust +12VM Adjust RED AABATIQT
(A3A4R1) (A3A4R2) LED
A3A6A1Q2
Assy ) A3A6A1Q3
5061-3455
S ‘ Control Board A3A5
1 A604
Battery Backup Board A3A4
B— A3A6F2
[~  e— 1V
_I ! 5061-1348 J Assy 5061-1351
| S—
# v A6J2
Cutoff Voltage Battery Charge +12V Mmory Adj.
Adjust Voltage Adjust A3A4R12 A3ABQ1
(A3A3R1) (ASA3R3) : )
Max. Charge Current
Adjust
(A3A3R2) A3AG6F1
“REF"”
° | ———
> A6J1
1 ? 1
Battery Charge Board A3A3 Jumper Board A3A4
Mother Board A3A6
RED o New
LED Description Part #
Preregulator BD, A3A1 5061-3457 | |
Inverter Bd, A3A2 5061-3454
o > a >
Q& 4 Jumper Bd, A3A4 5061-1351
= -
o < & Control Bd, A3AS 5061-3455
@ & Mother Bd, A3A6 5061-1371 gowe,
Output Regulator Bd, 5061-3403 upply A3.
A3A6A1 (Mother Bd [ 5061-3476
! subassembly
P 1 A3ABA1Q3-2V I/O Transistor|  1854-0063
A3A6A1Q1-12V 1O Transistor 1854-0611
— - — A3A6A102 +12V Regulator | 18130093 | |
L————l P
Inverter Bd. A3A2 Preregulator Bd. A3A1 /////////1//// ////////
Battery Charge Bd, A3A3 5061-1348 :g:l""'
Battery Backup Bd, A3A4 5061-1349 129918

Figure 1. Power Supply Replaceable Assemblies
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START

Turn circuit
breaker CB1 ON
(~ power switch)

cB1
(~ power switch)
trips immediately
upon t?um on

Excessive inrush current.
Check for shorted DC output
voltage, or internal power
supply short, replace CB1

if necessary.

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

LED on
control board

2

Check LED s for one of the following states

Control & Pre-regulator
OFF

Normal operating state

Control & Pre-regulator
OFF

Not normal fault condition.

Control & Pre-regulator
ON OFF

Over-current on
+121,0. =120, -2 10: or
over-temperature condition.

Control & Pre-regulator Not normal fault
ON ON condition.

Control & Pre-regulator
FLASHING OFF

Power supply unable to
turn on. Possible low
line voltage or primary
circuit unable to operate.

Control & Pre-regulator
FLASHING ON

Power supply unable to
turn on due to primary
circuit overcurrent.

Replace Control Board. Inverter Board, Pre-regulator
Board. Q1 on Mother Board. or complete mother
board as required to eliminate the fault condition.

Replace -2V
transistor
A3A6A1Q3 on
heat sink

Replace output
regulator
board A3A6A1

Replace
mother board
A3A6

Yes

Yes

Yes

No

Replace -12V
transistor
A3A6A1Q1 on
heat sink

Replace output
regulator
board A3A6A1

Replace
mother board
A3A6

Yes

Yes

Yes

These voltages are
direct connections to
+5 CPU and -12 VO.
Reseat jumper board
and check output
cable connections.

If still no voltage,

replace mother board.

Yes

Yes

Replace output
regulator
board A3A6A1

No

Yes

Replace
mother board
A3A6

-

Set battery switch
to “off” or install
battery load
simulator plug
12991-60002

|—_~ Replace

Yes

Adjust R12 on
jumper board. If
not within i —
replace jumper
board
Replace -
mother board
A3A6
»
‘ No
+5M, +12M Y
and -12M Yes > 2:,2":; =
oK \
7 1
Adjust R1 on battery
backup board for +5M Fuse Install fuse
and adjust R2 on battery F2 installed F2if +30v
backup board for +12M ? desired
+5M, +12M,
" All DC voltages To check
up and within battery charger
specifications. circuit, go to B
battery backup
board A3A4
Replace
+5M, +12M battery charger
and -12M ard A3A3
oK
?
Does adjustment of
Check output
Replace cable conv?ections. R3 on battery charger
battery charger Replace mother board A3A3 bring
board A3A3 board. edromony
on
+5M, +12M, +16.25 Adjust R2 on If adjustment
and -12M batts(r:\:mo‘:\karger Connect battery +.25V measured \ battery charger cannot be made
[o] Y ch pack. Set switch across ext. batt. ard A3A3' until test replace battery
circuit to INT. terminals point “ref’ on battery charger board

charger board measures
+5.0V.

Flowchart

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

Dss.és‘s%. PART DESCRIPTION ratent PART NUMBER Somr. 2‘, QUANTITY per
INSULATOK 0340-0873 U 1
LUG SOLDER #6LKG 0360=0268 U 1
BLK BARR & TERM 0360=0624 U 1
MKR STRP §X,37% 0360=1309 u 1
TExM=BARR BLOUCK N360-1830 L )
Lul, CRP16=14,19F 0362~-0144 U 1
LUL CKRP26=24,19F N362-0480 9] 4
LUG CRP22«18,25F 0362=0482 J 1
GROM SNAP ,37SID N0400=0056 U 1
NUT SHMET U 6=32 1590=0653 ) te
TERM=BARRBLK TAH 1251=5491 L S
LKwSHR 6 HEL 2190=-0851 ¥ 24
SCR d=40X,25 2200=-0103 U 2
SCR #so=32X.312L 2360-0115 L 13
SCHR #6=32x,250L 2360=0192 J 8
SCR 86=32X,250L 2360=0193 ) 16
SCKR B6=32X.500L 2360=0201 J I
SCK #o6-32X,750L 2360=0204 J 8
SCR #6=32X,750L 2360=0205 [ &
SCR 6=32X,375 2360=0359 U 8
WSHR 86 SS 3050=0227 ) 18
WSHR #6 SS 3050=0228 ] P4
Sw SLIDE DPDT PC 3101=133¢ J 1
CKT BRKR 2P {0A 3105=-0116 Y 1
FAN GRILLE 3160-0092 ) 4




Power Supply Complete Assembly (5061-3476) Sht. 2 of 2

PART DESCRIPTION ouind PART NUMBER A é QUANTITY PER
FAN=TBAX 3160=-0341 U 2
FOAM=PLASTIC u208-0172 i F
FOAM=PLASTIC 4208=0205 C 1
LABEL SERTAL 7120-1002 ) 1
LABEL=CAUTION 7120=-3528 L 1
LABEL=INFO 7120=6073 ) 1
LABEL=WARNING 7120=6317 1) 1
WIRE 22 GRA 8150=1548 C 0.45
IDECK=LCPS 5000=8088 W 1
LCPS=SIDE COVER 5000=8134 3 !
BRACKET 5001=2624 W 1
HOLD DWN BRACKET Eoox-aeas z 1
COVER=PROT T8 5001=2628 o 1
LUVER=PRUT FP 5001=2630 " 1
COVER=FRONT,LCPS| [B001=2660 W 1
COVER=TOQP 5001=2661 o 1
ASSY=PS KFAK PNL| [B061=1350 n 1
ASSY=LCPS JUMPER| BoOol1=1351 u 1
ASSY=CABLF FANS 5061=-1359 1 1
ASSY=CABLE STAT 5061=1365 1 1
ASSY=LCPS MTHRBD| [5061=1371 n 1
ASSY=LCPS INV 11| [5061=3454 m 1
ASSY=LCPS CTR II| B061-3455 7 1
ASSY=LCPS PREG 2| [061=3457 “ 1




R R26 —®
, w "o *
R1 R12 R3 rs  CR10 =/©
'353 7N BT T N

R10 ue ul,u2
R15
ey T
CR2 »+ CR12-9+ R4 R18
CR4 R34 < R37 w1
R27 R33 g u1 CR3 9+ CR8 9+ VIEW ‘A"
R28 R32 CR1 R20
Rt R0 crow Az
CR11-b+
R29 c8 R24
C7+
R16
u2 co+
+C1
ITEM QTy. DESCRIPTION PART NO.
1 1 BOARD ETCHED 5180-0113
2 3 HEAT SINK 1205-0349
3 7 NUT, HEX 2260-0009
4 1 SCREW 4-40x3/8 2200-0143
5 4 WASHER FLAT 4x40 3050-0229
6 1 WASHER SPLIT LOCK 2190-0108
7 1 NUT 4-40 2260-0001
8 2 SCREW 4-40 0624-0077

A1 Pre-regulator Board Il Assembly
5061- 3457

IXC -7



IXC-8

A1 Pre-regulator Board |l Assembly Parts List (5061-3457) Sht. 1 of 4

TEM ogggr;::icén PART DESCRIPTION o PART NUMBER B é QUANTITY PER | UM

C=-F 1SQUF 15v TA 0180=0194 D 2l
vic1,S

C=F 2600UF 20V 0180=2886 D 3
01C =€ '

OCKr TAP 4-40x,41 0N624=0077 L é

R F .820nM S% 2w 811-1065 ) 1
CIR13

HEAT SINK 1205=0349 ) 3

IC  SNT74LSOON 1620=1197 } 1
U Td

IC SN74LS38N 1820=1209 1 1
v 1S

1C 7R0S 1826=-0122 j 1
0141

IC WUAD CU™MPTR 16826=0138 L 1
O1le

10 Mo7Y08CT 1326=0344 ) 1
o2

XSTR 2nNd4nd [N92 18535-0271 14 4
Wi s, 4,608

XSTR PNP 2NeuTe 1853=-0406 1) 1
0 1S

KSTR 2Nadnl 109¢ 185U=(467 || 6
U 1 "31,2,7,9-11

KSTR NPy 2N6474 185d=0727 ) 1
vijvle

DI=FW BRDG 100V 1906=0048 8] i
UIps~t14

LED=VISIBLE 1990=0627 1 1
L1EK1C

DPTO=ISOLATOR 1990=0664 J 1
013

| KASHR 4 HEL P190=0108 ) 1




A1 Pre-regulator Board || Assembly Parts List (5061-3457) Sht. 2 of 4

e D::;:é:::?)n PART DESCRIPTION rarent PART NUMBER ;°,;',~,§ quantiTy rer | um
SCR 4=40X,312 P200=0166 ) 2
NUT 4=40 ,250AF P260=0001 ) 1
NUT 4=40 w/LK P260=0009 L 1
WSHR #4 SS 3050=0229 J 4
LABEL=USA 7120-6830 L 1
BD=E TCHED 5180-0113 b 1

IXC-9



A1 Pre-regulator Board || Assembly Parts List (56061-3457) Sht. 3 of 4

M REFERENCE .

'L; DE(::.GSI:ASI"SQ PART DESCRIPTION ;:fg; PART NUMBER OC::)'N é QUANTITY PER

CAP 1000PF 5% 0160=4822 D 1
01[CH

CAP 1,0UF +80«20 0160=4844 D 1
(U] o)

CAP 1OUF 10% 01R0=0374 ) 1
017

CAP 39UF 10% 01830«0393 D 1
012

RES 2.7 S% .25 oB83=027S N 1
(BN 2]

FES 2.2M S% .25 0683=2255 )] 1
1R 2y

KES 2.15K 1%,125 N69E=-0084 . 4
DAkZs 23,7087

KES 2ol 12,125 NeQ&=3142 ) Z
OIFS, 1o

KRS 2.87K 1%,125 D69k =3151 } 1
(ER

RES d4.6dR 1%,125 Ne9b=3155 ) 2
VIRS,2¢

RES 38.3K 1%,.125 No98=3161 ) 1
URN

RES 4do.d4r 1%.125 069B=316¢ ) 1
) 1 ¢

RES 147 1%.125 N60B=343F ) 1
VIR 11

KES 178 1%.125 698 =3439 D 1
W1k

FES 316 1%,125 N698=34d44 ) 1
iR ZH

KES 1 S4 .,25w FC 0699=0208 D 5
WIR14,382F35

RES 1K 1%.125 N797=-02080 ) 1
U1k 4

KES 100 1%,125 1787=0401 ) °]
Ik 10,12,15,24,28=31, 306

RES S11  1%.125 0757=04106 D 4

PART NU CONT

IXC-10




A1 Pre-regulator Board || Assembly Parts List (5061-3457) Sht. 4 of 4

Ry DESIGNATOR PART DESCRIPTION o~ PART NUMBER Some 1ol quantityeer [ um
. (FIRST SIX) C

Parl ~NO COUT 0757=04d16
ViK1 7,027

KES 1,62% 1%,125 N75T=042R I 1
25

<E S 162K 1%.125 N757=0470 ) 1
(SN A e

JTUDE=SLILICUN 1901=-0050 ) 4
VI -d,E,9,13

Llu=PuRrR KFCI 1901=0731 A 7
DI laesb=T7,11,12

DIuDE 19Yne=0064 y 1
(GRE GIT

WIRE JUMPERS B159=0008 ; 1
YRITR!
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Y 1 2 | 3 = I 1 2
| __REVISIONS
l A ASERE 3158
22 1
T " !
R
1N4BB4
——
u1
A »—7-&‘ 7epsc [PUT, A
PO J1 i cr2 3 R36
c& QESC"UF 1N4DB4 RE R832.7 L $ise s R13 g R4 o R3S
I 188 2 $B.82 % 1 %1
2 AN R18 -
@1.A 2 48, 4K " R12
. RS N
o L USA ro @3 a4} W
| R1 . BAK 1 3 182
178 u3 CcR3 R97 - R7 —‘_EE} M IN44B3 1 ca
W B 2N440) 1. BUF
A c 261 T
— | I ol ——K——w—————— a1 gz 2. 15k _L Ls3s -
h 2. 13k 2N44n1 c2 R1S
| Wy 3 ! 7.5V R4S 1. PK 2N44m1 $ 3gUF uaB Luse 3188 QS  1854-2486
L™ 5 R11 —
x € 2V z :‘}s D —1—w 06 2N4483
®2.8 2 s 147
| 2 S Lese Ls3s
R4
Rz | r18
8 s 5at 1N914 8
W 3
> 15K usc P/0 J1
B S usan 2 i ;
2. 15K _Ll_\'i e > 13.P 8>
18 2N4423 cRS |
2'-—/ Ls3s 1N4BB4
072n4481 Lsee 2
R17 cR6
1N4BB4
| /0 J4 2 s11 crR7 -
| CR14 1N4PB4
(Rt iatotuiain
@ 7.1 D T +t L cs 2 2
| 1 1 o< Ce =<
® g, K 2! 22 vAC : : S
® @8, 7[> +—
[P SR ] VA
c c
| c4 cs c6 Lses
ALL 1g4c o
2688UF
rR23 hd
L UBA | p22 34-B4K3 287K UueB
> 18 >
R18 $ 13 8 14 11
| 182K ° N~
11 ' + T L =
cr13
u4D Ls3s
339 ¥° EEN) Jiae 1N914
vz A —han
w1 R24 3 R20 2N44BYy
R28 9 188 R27 | 128
o 2.2m S11 & ]
P/0 J1 A 1 {12 1834-8727
R21 crL cre Rr2S |
1 38. 3 wur$ 1N914 1.82x3 €8 - 2N44B1 R3B
. 2 2 1 BOOPF a1m a1 1 —we
@ 15.5 D> } 2 2 2N4481 al 188
s
‘ cR11 R31 } Raz2 T R3I33 R343
— —t R28 3 w8 ¢ T 1 1 —
SEE WARNING FOR REF GND 2 \‘72 1N4DB4 188 |
ALL RESISTORS IN OHMS
ALL CAPACITORS IN MICROFARADS 10 7988 | our
cr12
THIS POINT PROVIDES +SV FOR cs L CRi2ge
Ua-UB 2 1SBUF E SHEET (2> OF 18
€ SEE ENGINEERING AND REFERENCE DOCUMENT (ERD> A 5 €
P/N £2189-9BBP7 FOR EXPLANATIONOF SHEET NO'S
1{ WARNING {1} (| cAuTION |}
HAZARDOUS VOLTAGES ARE PRESENT INSIDE THE POWER SUPPLY.
PEFORE CHANGING FROM 118 VAC TO 228 VAC CONFIGURATION OR A e T T ot HAE
VICE VERSA SET POWER AND BATTERY SWITCHES TO OFF AND . P. MINER PREREGULATOR II
DISCONNECT THE POWER CORC. FAILURE TO OBSERVE THIS " TEST INSTRUMENTS AWy~ HEWLETT/PACKARD
PRECAUTION CAN RESULT IN SERIOUS INJURY. I T AT e et 0. BELL 1qLE LCPS  (A3AD
SP61-3476 [r——
{1 DO NOT CONNECT REF. COMMON v TO GROUND v AS THERE IS APPROX. 158 VOLTS DIFFERENCE || | M'NEQ*SKL&Y- ARTH 179457
2 1 — -
1 I 2 T ] T x T E | B T 7 SH iOF 1

5061-3457-51
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TYP
8PLCS

SEE DETAIL A

lqcr2

[

s

EE
DETAIL B

5061-3454

DETAIL A

\
“M“
LTLTTL LTI D77
S g »
DETAIL B
E£1RED BLK
£2 RED
E3 BLK WHT
E4 WHT
ITEM aty. DESCRIPTION PART NO.
1 1 P.C. BOARD, ETCHED 5180-0111
2 8 SPCR TAP #6x.187 03800745
3 8 CONNECTOR, PIN 12512913
4 4 HEAT SINK TO-3 1205-0312
5 8 SCREW 6-32x.438 W/LK 23600119
6 4 XSTR TO3 Q1-Q4 1854-0869
7 1 NUT #6 24200001
9 1 FLAT WASHER 3050-0228
10 1 TRANSFORMER T1 9100-4142

A2 Inverter Board 1| Assembly

IXC-15



A2 Inverter Board Il Assembly Parts List (5061-3454) Sht. 1 of 2

ILEOM D::(?::‘TCOER PART DESCRIPTION C’)::fg:; PART NUMBER cf,?:gné QUANTITY PER
) (FIRST SIX) C
ISPCR TAP #6Xx,187 03’30=0745 l 8
Ulp 1=+
HEAT SINK 1205=-03%1°2 ) 4
CONNECTOKe SGL 1251 =2913% 4 )
ORY RSN
XST MPN T03 104 1R54=0Rp9 L) 4
0 1FS Y =
SCR #6=32X . U371 P3o0=0119 ) H
NOT o=32 w/LK RU20=-0001 ) 1
WSHR #6 SS 3050=0228 ! 1
}_MEL-USA 7120=6R30 - 1
K =pMRe ] WVERTER J10U0=414d? L} 1
hO=ETCHED Eidu=0111 v 1

IXC-16




A2 Inverter Board |1 Assembly Parts List (56061-3454) Sht. 2 of 2

by D%Fgr;z:'cé: PART DESCRIPTION Houing PART NUMBER o é QUANTITY PER | UM
CAP L1UF +80 0160=-4841 D 4
OICTrco3lpd
KRES 1 1% 75~ Pw 0811=0060 D 4
IR 1,2, 3,4
P1U=1N4937 1901~0R31 P 4

VIhkled
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7
M REVISIONS APP]
1 A | AS ISSUED PER. EERE 3208 :IA
Fs 1 PCZ2-SRaa
so boa 1
p/0 J2
! A
@1.A D |
|
|
' o8 R1 l/ R2 }/
| VWV max ZSCR’ VWA ]\02 Z; cr2 -
3
1 1
| | c1 | c2 |
| | TIA A" e. 1T e.1 T
<o
B 12, N |
7
RE> | s
I |
TiA
|
@ 13.p D—rt
R>
|
P/0 J2 1
|
— > s.e @
|
| c
|
|
o4 ’
8
| | ||
Pp/0 J2 | TiB AT T >7.H ®
|
|
o
8> 14, R
|w> |
o
R3
T8 J) R4 v ZS CR4
| VW I\::-! N\ — }\Am
1 1
@ 15.S Z cR3
> €3 =x L
| &,k
| -
|
@ 3.c D> |
|
3
D SHEET (3> OF 18
ALL RESISTORS IN OHMS
ALL CAPACITORS IN MICROFARAQOS
SEE ENGINEERING & REFERENCE DOCUMENT
(ERD> P/N 82109-98227 FOR brawn °- MINER INVERTER 80 I1I EWLETT/PACKARD
EXPLANATION OF SHEET NO°S L P e LePs caznz>
'BEIE!S.E P. MINER Lexr agoy.no) 2470 L pyy S@81-3454
|
G

! 1

I

- SB861 _ 34S4 _S1
[ 7 SH1 OF 1

5061

-3454-51
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R3

RS58 +C12 c17+ RS3 e
CR9-PH
R29 CR1Z-5+ CR10-+ c20 -4-CR11
° R24 R30 u7 R52
5 R23 CR149+ c19 c21 R77
R26 R28 R66 R83 c16 R84
R25 R27 R45 RE8
R22 R34 R62 R67
R21 R35 LU R65 R72 E 3
vz | - R7 R6 R64 Re1 & | outs un <
S R1 w1 u1 R63 criz-» © 8 ¥
R4 R46 R55 RS56
c6 R47 I RS54 R59 ]
R42 R16 R48 R82
N
o«
U4 ue vz | o us uto u12 U9 U4 us
= x
o
ca E . R14 R76 R37 R39
__ Rz __ R13 R15 R36 R40
!5061- 3ass7p S cs CRE 20 A R10 R4 R38
A-2102 .
me s R1g CR17-9+ R9 g::
c7
CR3 b+ R8O CR18-b+ N
e /YA
c1 CR5-P+ 22; CR1 b+ R74 R79 cia
cs5 -+ CR16-P+ CR15+ R73 +c2
1 COMPONENT SIDE —15
A CIRCUIT SIDE S
ITEM | QTy. DESCRIPTION PART NO.
1 1 BOARD, ETCHED 5180-0112

Ab Control Board |l Assembly

5061-3455
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IXC -22

A5 Control Board 11 Assembly Parts List (5061-3455) Sht. 1 of 4

™ REFERENCE .
5y DESIGNATOR PART DESCRIPTION g PART NUMBER ;,?",o:,é QUANTITY PER | UM

C-F 82UF {0V Ta N180«292S ) 1
vilico

ES 1V S4 2¢v Pw nN811-1678 ! 4
U1 17,19

vTawr RES 9x4d,7n 1R10=0279 ) 2
O1hkco

1 C SHTY061H 1820=0471 5 1
G Jpr

IC SNT4S514C0N 1H520=0697 J 1
ui1d

1C 3740 874w 1820=1112 ! 2
104, G

L1C Sn74LSnon 1820=1197 ! 1
DIt e

IC  SN74LS2TW 1820=1206 L) 1
0111

IC SHT74L838N 1R320=1209 J ¢
vINS, +

XKS1STOR ARRLY 1821-0001 ) 1
SRE Wi

1c BUAD CUMP TR 1826=0134K J 3
W1, 10,13

1 C WUAD OP AP 1826=-v161 J 1
013

1C 1403 1826=0544 J 1
01

STR 2ndd03 T09?2 1853=0271 J 4
VlLile3,5p 6

STR NPiN SI PLS 1854=-0071 ) e
V1k7,8

STR 2N4401 TO9?2 18S4=0467 ) 1
0169

STR 2N2222AT018 1854=0477 1 é

PPRT NO CONT




A5 Control Board 11 Assembly Parts List (5061-3455) Sht. 2 of 4

ITEm

REFERENCE

PARENT

come. | L

vy D‘(::.Gs'r“;.g PART DESCRIPTION oPTION PART NUMBER omon|© QUANTITY PER | UM
PART NO CONT 1854=0477
01p2,4d
DIODE=LIGHT EMIT 1990=0486 ) 1
()lell
LABEL=USA 7120=-6830 | 1
ASSY=DIP CRTL ¢ B5061=3U495 A 1
HO=ETCHEU h1a0o=0112 4 i

IXC-23



A5 Control Board || Assembly Parts List (5061-3455) Sht. 3 of 4

iy o%é%?{%« PART DESCRIPTION o Tion PART NUMBER :nogzé QUANTITY PER

CAP=F X ,01UF 0160=4832 A S
CiLe,10,11,16,20

CAP L1UF +80 016u=dBY] ) 3
01C13=19

CEP 1,0UF +8y=20 0160=4u844d N é
('IC’J'S

CAP 1000PF 10% 0160~-4847 D 2
01 7,#

CAP 1SUF 10% 1R0=0218 L) 1
0i1c1e

CAF lUF 10% 0180=0291 I 1
(U] W

CAP=TA 3,30F b180=2590 | s
D11, 1[7e19,21

HES d64 17,125 N698=0082 ) i
Clka

KES 2.18K 1%,129 N698=-008Y ) 4
'\)1"(1"'-’r55137"41

FES 2.37K 1%,1¢25 N6GH=3150 ) e
Ok 4723

LS 2.87Tk 1%,125 N698-3151 ) 1
(1 eS

KES 3,83k 1%.125 0698=3153 b 3
VIR 1, 74,80

KES 4,.64K 1%,125 0698~-3155% ) 1
N1FS9

KES 19,6K 1%,125 0698=3157 D 3
12,26/ 29

KES do.4K 1%,.125 0698«3162 b 2
W1IR62,53

KRES 464r 14,125 0698=3260 D 4
V1IR27,35,64,67

RES 133 1%,125 0698«3437 D 2
VIRS,13

RES 147 1%,125 0698=3438 D 1
01Re3

RES 215 1%.12S 0698=3441 D 1

PART NO CONT

IXC-24




A5 Control Board Il Assembly Parts List (6061-3455) Sht. 4 of 4

ITEM REFERENCE PARENT come. | L
NO. DT:II:‘;;;T”?)I PART DESCRIPTION OPTION PART NUMBER OPTION g QUANTITY PER um
PaRT NO CONT 698-3441
Gik7e
KES 316 %.125 0e9B8=3444 X 3

1k 10,1452

tES 31.6 14,125 757-0180 P 2
CiRT73,79

KES 1,7RAR 17,125 P7S7-027F& P 2
1) de,5a

RES 1 1%,125 NT757=0280 Al 15
IR 12,16,21,2R,34,38
(153913'«.)'“8"‘35'61'77182

05 §

KES o8, 1%.,125 737«0397 ) e
UIMYIL, 1S

KES 100 17,125 0 7S7=0401 [ é
DA 1s, 20

RtS 750 1%,12> G7S7T=0420 D 1
O1R 30

RES 10K 1%,128]  p757=0442 : 2
KilpcSmeen

FES l1e.2K 1%.129 N7TS7-00447 ) 1
‘\1;»',32

KES 90,97 1%,125 757=0d64 h 4

Ulh’ﬁ'ﬂ,c‘-),?l,72

RES 100K 1%.,12S N757=0465 ) 5
WIKIS,40l,54,78,84

KES 1,47Rh 1%,125 N757=1094 2 1
0 1R s
L DIUDE=SILICON 1901=-0C¢50 X 14
ME=1,3,p=10,12,13,15=-18

STABISTOR STBSC23 1901-0460 D 1
wiL~14d

PIODE 10V ZEN 1902=0025 [ é
VDICR2,4

IXC-25/-26






5061-3455-51

ENGINEERING RESPONSIBILITY [ SEPIA E | €- - -
L O O O 6 g 1 12 e s sv™ REVISIONS APPROVED DATE
w7 [ XN CE38 538 8 £ N 0 S | "A | _As_1ssuE Z PC 22— PPM
spepr el 11 I 1 ]
7/} 15
|
pave (8) >
Lo
! 15V
l %
I
peve (8 oo — INV.DR. 1A (8
K
Lz
| = 2l R3-2 R3-4 R3-6 INV.DR. 2A (8)
| %; 583 40403 S |4.04K +o4k 3
anp (8 — 4L238
i &
329 VoA INV.DR. 18 (8)
14
4plg UL9574A Lo
2l QEJ i DPg 2
L3 3le /" 5 led
CLR CLR
'T L5744 2
U4A INV.DR. 28 (8)
40K Hz
ce
Nl
10%
PloT5 1403U
|
Pizvc () L_E_/{ 1 2 — P2.5V.REF
7 i
| = 404K -
vt 3 g RZ-4 k3 crR7
#EL W TEAe | eE o piek
4N !7/03’5
- 2 2538 |
21t e 13| Xp~ 1 ) PREG.DR (8)
Lock= > 72 PN ved R 3-7 | °
' 26 4oak
usA §
R34
1.8k
A% D>  PREG.PFW-—
NoTES ALL 1Cs POWERED FROM PBVC, GND EXCEPT
AS SHOWN.
SEE ENGINEERING <+ REFERENCE DOCUMENT (EED)
P/N 92857/- 9000/ FOR EXPLANATION OF SHEET NO'S
INHIBIT+ [
sreeT (92) oF 10
PBV.CV > |
ITEM QTyY. MATERIAL-DESCRIPTION MAT'L-PART NO. MAT'L-DWG. NO. | MAT'L-SPEC.
DO NOTSCALE THISDRAWING | ' 5 peLL !0%7/!17/50 LCcPS CONTROL BD IT
- m-:wz.mﬂmcmp
UNLESS OTHERWISE SPECIFIED, | . oneen O BELL | 3/17/80 ,,,ILL‘N/ PRERES DRIVE (s,
DIMENSIONS ARE IN INCHES. -
Aot 77ren | 506/- 2470 506/~ 3455
TOLERANCES .XX £ .02 .XXX +.005 [ RELEASE TO - | NEXT ASSEMBLY PART NUMBER
1
SEE CORP. STD. 608 SUPERSEDES DWG. i FINISH E |scAL: NONE c -506/ - 3455 -5/
STOCK NO. 9280-0003 PRINTED ON DIERO NO. 1020-10 CLEARPRINT FADEOUT + SHEET { OF 2

IXC-27/-28






ENGINEERING wmumi sera 7] I n- - -
Cl 3 |4 g 8 |9 T 12 [« |5 M REVISIONS APPROVED DATE
6 (17 19 21 |22 |23 |25 |29 [30 |32 |33 |38 [ |7A | AS 1SSUED PER P 22-58%9 PPM
il 1 1 L1
P75 CRI
| IN&‘(-
PEVM (8) T+ K
7| CRIO
IN914
P12V.0C. 5EN. A (®) P "
g4z ; . g45
%wsm 22'5;, % R2-3 %wau FAULT
INDICATOR.
P12V.0C.9EN. &(8) £38 e 3
R37 1.0K ) OIS B2-8
M2V. 0C.5EN. B(8) $ JOINZ>? gfﬁé g;’;é Q;’; 4. o4k
7 | 13 3 L227 22
| : 239 1 E 3| ) {}é" > INHIBIT+
® M| : - 1.8K + Utec S usc
M2V, 0C. SEN.A(S J\/\/n——‘ 246
| eal 4-2271 100K ) L3538 > Psv.cv
M12V. 0C. SEN. & (8) Z +—W—g z .
R47
| 740 ces § 2,37k UeD
| 1.0K 1NO14 .
MIZV.0C.SEN. AR l (as3 AN 4N\33 1527, 9L927
5 +-007] Le, l 9A — 2 PoU.1-
| | L574A S, 3U11e mUlC
| 2| PR l/ LIBD n
— ]
: R2-2 = 531 S
4.04k o 15V
i E
psvc (8
14, R criz
! N91% RS8
| ese 178K
pisve (8) 44
5 | 10.9K o 2 PR
+ D Q ”
9 3 =le ) 9
<+ CLR 98B [31-Y-3
/T Le74A
> Lock-—
P2.5V.REF (D
1"
L5090 ,,L50@
3
il
vizc uteD
PREG.PFW— [>- R67 %) R2-6
464K 90.9K 4. 64K
R 63 R69
é14~7 209K
A > LPuU.l-
204> 29 PRET
8 229 Loz8 i 1332 &
- 14 s o /l 9
4] X +z U13A U1ZA
+ 7]
[SIT-1-3 Vel 98.9K NOTE :
—— W———
o SEE ENGINEERING + REFERENCE DOCUMENT (EED)
4AK ot L K7¢ PIN 9285/-9000/ FOR EXPLANATION OF BSHEET NO'S
RS  FPod 10% T 96.9K
2.87K Rob
10.0k
5 V&Y,
P/ol 75 .
THERM. SENBC—— A cAredo 5HEET (56) oF 10
K | cig
1 =3 7 , ,
15V | | |
% I ITEM ary. | MATERIAL-DESCRIPTION MAT'L-PART NO. MAT'L-DWG. NO. I MAT'L-SPEC.
| 4/1/8@
DO NOT SCALE THISDRAWING | __ . eevL iom/ LCPS CONTROL BD. IT 7
. HEWLETT jhg) PACKARD
UNLESS OTHERWISE SPECIFIED, | (omeen D+ BELL  14/1/80 | e SONTROC L“'C(ABM)
DIMENSIONS ARE IN INCHES.
I Aot 77 ernens 506/-34 76 506/-3455
TOLERANCES .XX # .02 .XXX % .005 RELEASE TO PROD. i NEXT ASSEMBLY PART NUMBER
i Rl
SEE CORP. STD. 608 SUPERSEDES DWG. i rmlanONE ISCALENONE c -5Ob/ "~ 5455 -52
STOCK NO. $200-0003 PRINTED ON DIEPO NO. 1020-10 CLEARPRINT FADEOUT A SHEET 2 OF 2

-52 IXC - 29/ - 30






ENGINEERING mmmmurvE unAﬁ | c- - -
0 4 9 1 12 e 116 Y™ REVISIONS APPROVED DATE
3 5 7 122 123 |25 |29 30 |32 [ [oe [ |™A _|AS_ISSUED PEE Pr22-583%0 PPM
4 Wl 1 I 1 1 -
PIOTE
1
PSV. SEN(B) (—4-\%
I
PEVC O
Cel15 74 B70
IN914 S 3.82K L iZZK 215
PloT® e73 . w0 1%
| 1.5 l
PsU+ (8) O+ AN } D PON+(8)
M | =]
PoUI~ D B xg"’rz !
’ use z 2
P2.5V.REF — VW——i * 5
m 1.0K =140
77 Ui4A
IN914
CElib
7o15
|
pavc (8 ¢ >
3 i
crI7 Z‘S %Eéo R2-10 E82
NG 14 2.83K 1.0k
P/oq‘s 279 +et K vlo T5
2.6 |
LPU+ (8] CD+H—MA T Pwurld
L
_ 132 10 4N\22° 9
LPU.T PD—— ar 2 | a
5 2
- 1130 B cren
R83 U148
INO14 1001
CRI18 R89
NOTE:

SEE ENGINEERING + ZEFEEENCE DocUMEnT (ERD)
/N 92861-9000] FOR EXPLANATION OF SHEET NO'S

sHeET (90 OF 10
—| |

ITEM ' Qry. I MATERIAL-DESCRIPTION MAT'L-PART NO. MAT'L-DWG. NO. I MAT'L-SPEC.

DO NOT SCALE THISDRAWING | = . &&LL ;D‘:{! 2/88 | | cpe conTROL BD. T

- HEWLETT E PACKARD
UNLESS OTHERWISE SPECIFIED, | .\ ciiern P BELL ; 4/2/80 T'TL!INTEKFACG Loaic (l\"bl@
DIMENSIONS ARE IN INCHES. ~ -
: iner 506/ 3476 500/ -3455

TOLERANCES .XX % .02 .XXX £ .005 RELEASE TO PROD. i NEXT ASSEMBLY PART NUMBER

]
SEE CORP. STD. 608 SUPERSEDES DWG. ! nmanON E SCALE NONE c - 500/ - 3455 -55

STOCK NO. 9280-0003 PRINTED ON DIEPO NO. 1020-10 CLEARPRINT FADEOUT * SHEET 3 OF 3

-53 IXC-31/-32






SPolC

VIEW A-A | prisaskl
al -
[eale |
A
BATTERY STATUS ASSY
5061-1352

®

I © ®
1 BLU BLU
: BLK W-RED
: BLK Y=
[ %
1 L5
I
| 4 3 21
| - KEY 7/,
| ] s ] D [ ] // /L
\JI\\\ J _ //// 4
S e
E N \\\\\ /7//1}
e
*The 12944B Battery Status Assembly supplied with single battery set. } Fol g d
I 1] 'l_,' |
I _—_lr
I -]
|
|
|
1

NOTE:
MATERIAL IN BROKEN LINES USED IN 12991-60001 ONLY.
BATTERY BOX WIRING

129448 Battery Box Assembly (12944-60001) *
IXD-1/-2






129448 Battery Box Assembly Parts List (12944-60001) Sht. 1 of 2

1TEm

REFERENCE
DESIGNATOR

PART DESCRIPTION

PARENT

PART NUMBER

COMP.

QUANTITY PER

(FIRST SIX) OFTION OFTIoN
BARRIER BLOCK 0360=06043 U 1
TERM=SOLDER LUG 0360=1158 ) 1
TERMINAL STRIP 0360=1607 U 1
RES 3 1% SOW 0R11=2966 J 1
SLEEVING FLEX, 0R90=0064 U 0,15
BATTERY AaSSY 0950=1596 4 1
WaSHER NEQPRENE 1400=0090 U 1
NIODE 1901=1086 v 1
FUSE 6A NR 2110=0056 b 1
CAP=FUSEHOLDER 2110=0045 v 1
FUSEHOLDFR=RODY 2110=0470 v 1
LKWSHR 1/7 INT 2190=004A U 1
LKWSHKE 4 HEL 2190=010R8 U 4
LK¥SHR & HEL 2190=0851 U ?
SCR 4enpX, 25 2200=-0103 U 2
SCR #4=40X,375L 2200-0143 U 2
NUT 2260=0002 & 2
SCR B6=32X,e250L 2360=-0113 J 10
SCR #6=32X,625L 2360=0203 | 2
NUT 6=32 _2504AF 21200003 2
NUT 1/2=-28 2950-0054 1
Sw SLIDE OP3T PC 3101=-2151 U 1
FOAM=PLASTIC 4P0R=01713 ) 1
WIRE 18 RLK B150=-2890 c 0,63
WIRE 18 RED 8150=2891 C 0,25
WIRE 1B AWG BARE 8151-0011 v 0,19

IXD-3



IXD -4

12944B Battery Box Assembly Parts List (12944-60001) Sht. 2 of 2

e mji’é":‘é). PART DESCRIPTION rasent PART NUMBER (o] quanY ren
PAD-FOAM 9220-2070 3 1
BOX=BATTERY 5000-8095 W 1
COVER=BATTERY I5000-8096 W 1
HOLD DWN BATTERY [5000-8097 W 1
ASSY=LCPS STATUS| [5061<1352 4 1
ASSY=BAT. CBL 12944=60005 1 1




129448B Battery Box Subassembly Parts List (5061-1352)

REFERENCE

DESIGNATOR

(FIRST SIX)

PART DESCRIPTION

PARENT
(OPTION

PART NUMBER

R1

a1

CR1

CRe

CR3

TERM=BARR BLOCK

DIODE 10V ZEN

DIUDE ZNR 4,22V

LED=V SEN

SWw SLIDE MOMm

LABEL=USA

TERM=SOLDER LUG

EYLT .121DX,200

KES 1K 1%.125

XSTR 2N4403 7092

0360=0272
0360-1824
0361=-1032

0757-0280

1853=0271

1902-0025

1902+3070

1990-0581

3101=2153

7120-6830

w NN

S C

IXD-5/-6






v

ENGINEERING RESPONSIBILITY [}

seria [ 7]

| B-/29

o j2 13 |4 6 8 |9 1 2 pha |15 sYM REVISIONS APPROVED oAra

% [7 9 21 1222823 |25 |29 [30 [32 |33<]38 |43 IS JSSUED AIZVA

a5 |46 [61 |6 'g_ Pco-22-%4230- BATIERY 25ir. WAS IZ74Y - 6000y %— %%

[ Rco-Z'Z—S'aotf,ﬂDD. SHT. 5 oF /0 '//Q/OM @/27/50 “:&
D ADD ’ "/0 75 1 C‘D’I /OPM 8'/5-'5()
SWITOCH AAWN TN
INMTERNAL POSITION E‘A P/O JI
BT ATTERY Assy ‘ * e a sarrec
- — — = ES [\’ |
| l
1
|
| INT COMPANENTS IN DOTTED
| S| AREA ON BC.RBD | CRI
| (5061-1352) 2 1901- 1086
' 2N4403
|
|

: 1/902- 0025 i/?J‘
l < BATT - (8)
! <4 TEMP 1(8) .
8T2 |l = TEMP2(8)
r—-- 7 S NOTE ;
I :;>> —_—
: + | @ | | SEE ENGINEERING ;’25#‘525,«/45
| — NC * — | T8 DocuMENT (ERD) F/n 02109- 90007
— PES'I EXT BAT FOR EPLANATION OF SHEET MNOS.
| — <‘9/.5‘|
‘ ———
| = : NC
|
} —T 'r>>'

ADDITIONAL BATTER Y
FOR 12991 -60001 ASSY

BATT ERY/ST'ATUS

ScHEmATIC  (PFRS)
e LC

HEWLETT wf PACKARD

J2ILE S 2T S
/3568 3

NEXT ASSEMBLY

306/- /352
PAerznzagg:s /og”glzl -5 000 f

FHHSH |90At§

B -12944 - 9oc04-57

STOCK NO. 9280-0002 PRINTED ON DIEPO NO. 1020-10 CLEARPRINT FADEOUT

B12944-90004-51

SHEET / OF /

IXD-7/-8






12991B Battery Box Assembly Parts List (12991-60001) Sht. 1 of 2)

D::é'rsrfék PART DESCRIPTION PART NUMBER é QUANTITY PER
{FIRST $) c
RARKIER RLOCK 0360=0A43 L) 1
TERVM«SOLDER LUG 0360=115A8 U 1
TERMINAL STRIP 03601607 L 1
KES 3 1% 50w NRI1=2966 U 1
SLEEVIMNG FLFX, 0EQ0=00p6kU U 0
RaTTERY ASSY 0950=1596 U ?
CONG UTIL AFIN 1251=U623 L 1
CONTACT=CONN 1251-u747 U 2
NLSHER MF(IPKE B 1490=0090 U 1
NINDE 1901=10R4 | 1
FUSE oA MK 21100056 L) 1
CAP=FUSEHOLDER 2110=0465 L 1
FUSEHUL DER=RDDY 2110=0470 L 1
LraSHKr 172 TMT 2190=0068 Li 1
Lhv.SHK a4 HEL 21900108 i Il
| Kk WSHR & HFL 219N=0K51 U ’
SCH 4-uqQx 25 2200=0103 ) 2
SLR #4=40X,375L 2200=0143 U ?
NUT P260=000) U b
SCr #6-32X,250L 2360-0113 U 1e
SLk Bp=32X,625L 2360=0203 U °
NUT &=32 ,2504F P2U20<«0003 i 2
MUT 1/2«2R PA50=0054 L) 1
Sw SLINE GP3T PC 3101=-2151 W] 1
FUAM=pP L ASTTC 4208=0173 L 1
HIRE 1R WhT=RED B150=2649 C n.,50




IXE-2

12991B Battery Box Assembly Parts List (12991-60001) Sht. 2 of 2

ew ogg:gézic?: PART DESCRIPTION HouiNg PART NUMBER :f:;é QUANTITY PER [ UM
WIRE 18 BLK 8150=2890 C 1,13 FT
WIRE 18 PED 8150=-2891 C 0,25 F7
WIRE 18 AWG BARE 8151=0011 U 0,19 L‘T
PAD=FQOAM 9220=2070 C 2
A3SY=LCPS STATUS 5061=1352 4 |
ASSY-BAT, CBL 12944-60005 1 1
HOLD DWN BATTERY 12991=00001 il 1

COVER-DOURLE

RUX=BATTEPRY

12991=00002

12991=00003

= =




6 «——> 1 CIRCUITSIDE

c2

+ C3

c o+

XA4 ‘

- ]

+ C5

c?7 +

g T

1 COMP SIDE
50 2 CIRCUIT SIDE

2105A/08A/09A/12A/13A Crossover Board Assembly
5060-8345

IXF-1/-2
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IR N NI G
70 POVER
..HN suppLY s 9432y
A3
Co, 1022ur_200V
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_ _ns< ey
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Wle FMVVDC N NES N EYES VVFVVVVNLMQT HVV
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Qs
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D»J.ns!nn:\ o0y cY'ozzur nno‘
C3 '"isour zov CS Usour 2o
NOTE :
49 Y795 9341393736333 24271351321 19171513 W ] TS 3 | L ALL CAPACITORS ARE /0%
ITTTTTTTT IV IV T T rry ]
GROUND
1 | @IN (7> pere mea 74)
NRFERESN REERRR
[N g/// o S o mzzz
QY| AV of A Y AN o] ¥ | o
N o] ¥l Qfa
MMS CWM“S afala| XY ale| K1
SOUR e N 92403036 3421302826 221D 1B 1614 11108 b H 2
CROSS -OVER P e e
b SCHEMATIC
NEXT AGBEMEIY PART NUMBER
rovm _8!.- B-k!%g-Wﬂ*h-UQ
STOCK HO. $500-0004 PRINTED OGN BISFG NO. 1030-16 CLEARPRINT PADEOVT * svaxY Vi 0'\
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r e
5061-1388
1 [ Th i c1
G_K_, <) B85
R1
+C2
af
cs
o
+c7 co+ ci+
c8 cio
49
ITEM ary. MATERIAL-DESCRIPTION MAT'L-PART NO.

1 1 BOARD ETCHED 5090-1601
2 12 cLIP 0360-0589
3 12 SCREW, 6:32 x .437 LG. 2360-0199
4 12 WASHER SPLIT LOCK 2190-0851
5 12 WASHER FLAT 30500228
6 3 WIRE MAGNET 20 AWG 81802220
7 4 E1E4 0360-1529
8 2 L1, L2 91002957

CIRCUIT
SIDE

2108B/09B/11F/12B/13B/17F Crossover Board Assembly

5061-1388

IXF-5/-6
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ENGINEERING RESPONSIBILITY

1 0-50&!1 - 1288 -S|

APPROVED DATE

AS (DSSUED

Z-137 ek
Peo-21- WTH- ADD-RT(IK] bA72 2508 131132 | .y 9577

XA4 1o 1/0 BALKPLANE A4

XAB 1o MEMORY BACKPLANE AS

}_
853222
S 2 § 5 2
J2 ro Powewr : ¥ + o 0 0O
+5v 00T SUPBLY 5 4 3 2 .
5,
W ov
022 UF 20 Ic‘b
5 uH I s I B
LR C & Noo.0 VE zov c +I[L.ozzuv=, 200V
+5v 1N ¢3”+ 68.0UF 2DV Ci
agaat
L2 SuH 100.0 UF,20V O UF
- = - |- - - © — - o (B
L L B U SRR IR T S el L - G A I SRS | U S )
0 esg - <
by = > > (> == Nis|>
RN EENEEARRR AR R R R R R e R
HSSng**uWHm++m+++++4w-luimm%méa“fl..
L N o [ N 0
L > = HEIE Cloir (N
wete (86| [8131518 18I 0 o] 18]35 5 (8 ]e 313 3(3 ¢ gl 5815 12 | 3 =l=toro et
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3

W-BLK-RED

W-BLK-VIO
W-VIO
VIO

BLK

/——® 7PLCS

(A) END

(B) END

/@) 3PLCS

: —>— +5VOLTS I/0

3 X
A 2
= ¢ 5061-1363
— 3
L G
\ N (@ 5PLCS
W-BLK-RED o
® 2 W-BLK-RED
M wosik-

@O R

®) @ — reo

QPO o

BILK
WIRE VIEW
ITEM QTy. DESCRIPTION PART NO.

1 1 HOUSING 1251-4638
2 7 CONTACT MALE 1251-4592
3 6 LUG CRIMP (YEL) 0362-0305
4 5 LUG CRIMP (RED) 0362-0317
5 1 LUG CRIMP (BLU) 0362-0318
6 0.15 FT | SHRINK TUBING 0890-0301
7 5 CONTACT MALE 1251-4537

""B** Model Crossover Cable Assembly

5061-1363

W,RED"E _\7_\1“‘
S
RED-BLY
+5VM /@ 1pLC
W
Vio
8, ~
&k -2y
2
& ;/—@ 3PLCS
a2
N
)
® *
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YEL
GRN
RED
ORN
BRN

OB WN =
ooooao
4
(2]

IXF -10

P
ITEM QTy. DESCRIPTION PART NO.
1 25.00 | CABLES5 COND& SHLD | 8120-1856
2 1 HOUSING MOLEX 1251-2546
3 5 CONTACT MALE 1251-2754
4 1 HOUSING MOLEX 1251-2507
5 6 CONTACT MALE 1251-2599
6 2.00 BLK 22 GA WIRE 8150-1540
7 .500 SHRINK TUBING 0890-0311
8 1.500 | SHRINK TUBING 0890-0201

’B’" Model Crossover Status Cable Assembly

5061-1364

SHLD/BLK—




AN

DETAIL AA

—{lezzz)

S PLCsS

ITEM

QTy.

DESCRIPTION

PART NO.

SO®NDOO A WN =

NN MNODNDNDNDN = = b ks
NOONARWUN=-0OONOODGOA~WN =

0 2 = b ok NP - DD == 2 PO DOOND = b btk ok

BOX PWR SPLY

ASSY M. BD

ASSY BACK PLANE
COVER SWITCH
SWITCH

BREAKER

6-32 SCREW

4-40 X .375 SCREW
LOCKWASHER SPLIT
6-32 X .437 SCREW
6-32 X .750 SCREW
WASHER FLAT

GUIDE PC

ASSY CABLE

FAN

NUT TINNERMAN
SCREW

SCREW 6-32 X .625 FHD
GRILLE WIRE
WASHER FLAT

ASSY PC +5V REG
ASSY PC LOGIC
GROMMET
SHIELD-BACKPLANE
BOARD RETAINER
SCREW ~ FH 6-32 X .500
SCREW 6-32 X .875 FH

12740-00004
12740-60003
12740-60004
12740-00012
3100-3450
3105-0147
2360-0113
2200-0167
2190-0006
2360-0199
2360-0125
3050-0228
13037-20003
12740-60010
3160-0341
0590-0653
2360-0205
2360-0202
3160-0092
3050-0227
12740-60005
12740-60006
0400-0085
12740-00019
12740-20003
2360-0200
2360-0206

FPP Power Supply Assembly (12740-60007)
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FPP Power Supply Assembly Parts List (12740-60007) Sht. 1 of 2

ITEM

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COMP.
(OPTION

QUANTITY PER

Um

CAP .22UF 10X
LUG SOLDER #6LKG
CONN=SGL CONT
GROM SNAP ,B751D)
NUT SHMET U 6-32
SLEEVING FLEX,
TRG HS BLK L3750
TBG HS BLK 750D
LrwWSHR 6 HEL

SCR ®4=-40X,375L
SCR #e6=32X.250L
SCR 6=32Xx,75
SCR H6=32X,437L
SCR #6=32X,.500L
SCR #b6=32X,.625L
SCR #6=32X,750L
SCR #6=32X,B75L

NUT 6=32 ,250AF
WSHR #6 SS
WSHR #6 SS
CIRCUIT BREAKER

}AN GRILLE

AnN=TBAX
ABEL INFO
ABEL=WARNING

IRE 22 BLK

0160=4259
0360-0268
0362=0561
0400-008S
0590=-0653
0890~-0064
0890=-0291
0890=-0301
2190=0006
2200=0167
2360-0113
2360=0125
2360=0199
2360=0200
2360=0202
2360~0205
2360=0206
2420=0003
3050=0227
3050=-0228
3105=0147
3160=0092
3160-0341
7120=-3738
7120=4567

8150=1540

0,25

FT
F 1

F1

F1

IXG -3



FPP Power Supply Assembly Parts List (12740-60007) Sht. 2 of 2

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PART NUMBER

QUANTITY PER

WIRE 18 WeBN=GRA
WIRE 18 W=0=GRA
WIRE 18 GRN=YEL
BOX=P,S,
COVER=SWITCH
TAG=INFO 1007220
TaG=INFO 120/240
SHIELD

BRACE

ASSY=FPP MOTHER
ASSY=FPP BK PLN
ASSY= +5Vv REG
ASSY=LOGIC
ASSY=CBL CTRL

GUIDE PC BD RLAR

8150-2651

8150=-2916

8150-2919

12740=00004
12740=-00012
12740-00013
12740=-00014
12740-00019
12740=20003
12740=-60003
12740=60004
12740-60005
12740-60006
12740=60010

13037-20003

t)|no -

)

0.30
0.30

0.21




[ 15]
' [1 J4

50

+CR1
CR2 \J
RT1
L 12 50
1
® ®
Il
= SEE
I | B12740-60003-2 [:(m;z'%gésooos

j}:[l

W-YEL-GRA /% FAN CABLE NO.1
———1 BLK-RED
——— BLK-GRN
FROM
= BLK-YEL | PROM

—3 BLK
—=3 ORN

—|
FAN CABLE NO. 2

BLK-RED

WIRING VIEW

NOTES:

FAN CABLE NO.1 CUT TO 10”LG

~

LUG CRIMP FASTOM 0362-0467
150-0581

STRIP WIRE ENDS ,250 1
050" qu-YEL-@j%A GA
. 51063 | WHTBLK-GRA-18GA | 81602920
FAN CABLE NO.2 CUT TO 19" LU

smcgwsrlﬁe ESSS LstTo ° 6 417025 | WHT BLK 18GA T50-2805 |
’ 32 LUG CRIMP FASTON 3620561 |

% 2 FAN CABLE 120-1478

1

SWITCH 3100-314

FPP Power Supply Mother Board Assembly
12740-60003

IXG -5



FPP Power Supply Mother Board Assembly Parts List (12740-60003) Sht. 1 of 2

'LE(T D?EFE;EE:CXOE’R PART DESCRIPTION g::fg:‘ PART NUMBER ocrcr):gu é QUANTITY PER

CAP J1UF 20% s0V 0160=0576 0 1
DyCe

CAPACITORFIXED 0180=2830 i 1
e

LUG SULNER &61KQ 0360-0268 u 1

LUG CRP22=1t,.25F A362=0467 U 1

CONN=SGL CORT 0362=-04h61 L 2

SPACER=CERAMIC 0380=1288 U e

THERMISTOR N837=0214 U 1
LR ICAR!

Wik LTITL QPIN WV 1251=4002 u 1
ool

CuUMY PC2X2S ,100 1251=-4573 u 2
X B PR PR

COonN=1S POS 1251=5093 q 1
G11Js

RECTIFIER 1884=0046 U 1
0CkR2

DIVD=Fn RRDG 200 1906=0205 v 1
O1CK1

LKASHK /4 INT 2190=0027 Y 1

LKWSHKR 10 HEL 2190-0034 ( 2

SCR 4«40x,312 2200=0105 u 6

SCR #6=32Xx,500L 2360=0201 U 1

SCR 6=32X,37S 2360=0359 U 6

SCR 10-32%X,375 26R0«0099 Y 2

NUT 1/4=28 2950«0036 U 1

wWSHR #10 SS 3050=0226 U 2

WSHR #6 SS 3050=0228 U 7

WSHR ,260ID BRS 3050=«0234 U 2

IXG -6



FPP Power Supply Mother Board Assembly Parts List (12740-60003) Sht. 2 of 2

oy DEEE»EEE‘:?: PART DESCRIPTION g PART NUMBER o é QUANTITY PER
Sw RTRY 6POS AC 5100=3450 1
04s1
COMPOUND=THERMAL 6040=0239 y 0.01
COSET FAN UL 8120=-1478 U 2
WIRE 18 W=Y=GRA 8150-0581 G 0,50
OYFT
WIRE 22 Y 8150=1544 G 0,17
wIRE 16 FED 6§150=218% G 0.38
WIkE 16 BLACK 8150=2605 g 0,49
WIRE 18 WHT=BLK 8150=289% G 0.25
WIRE 18 W-BK-GR4 81502920 (s 0.63
TRANSFORMEFR=P®R 9100«4070 U 1
0471
GUIDE=PC 5040=0170 A b
PLATE =XFMR 1274000009 W 1

IXG-7/-8






ENGINEKRING RESPONSIBILITY [ seria (7] | C-/27¢/0 -éo003 -57
3 4 6 8 9 i 12 4 |16
i€ 27 23 29 [30 |3 38 |43 ;?m 45/ OE"ZW. # N%
d il L 1T T 1 ADp IRE COLOR CCDES WHENE p
B 1-‘-#,5,31&{ R cove JA/ o -8y
T
. ELK
4 a
QRN
[
LINE YA CPU-FAN( = ~
- B GRA 3 RED : S VOLT
Loo - REGULAT%R CONTROL BACKFLANE
-  o06-0108 60005 X 600C6 cCCCa
HOT S B f . [
- S KN - GEA
e : =43 47-50
\ | A [ Ja 47-50 -
i = —T=>Jz 47-50
h - BN - GRA W YEL- GEA +
’ =
10,000 pid
. T
‘ ! 2 %1938 SVOLTE —§ -5 Cunis
) G VEL 4 192
o _ WE  SWLNT LOAD T J3 125-4; J2 26
- L aeoane Ja 3543
Jzoo27-34 - e D $— -~ .5 CI-0C7 <
J4 27-34 2 33
™J2 35-42
PCWEN
J3 02 < —<1J2 C2
J4 02 . .
J3 . VINT 1 s 4 =
3 88 ] Tooohb
VREF
) <
S . 4 N 3 88 —~ZJ2 05
OVERI
N ) POWER J3 > J2 04
& ° °° CONTROL 32 84 ey
240 o o—=< ¢ o o o—0 CaBLE J3 03 D OVERY  — 5 03
N ) Jé 04
100 G —C o O—0 [e] <1 g2 17
—_ 9 Oo——cC (9} o—0 o “ P
JIo7 ™ J2 3i
120 o—C o—=< (¢} o C— sy
520 ° o o o . JI 05 T g2 27
5 . GND i
" Ji 08 s TE T =—PUR 5 o8
4 TIED TO 4 I ol PSUP 2 o1
J3 o7 >_—_>§LAVE J2 08
RRCR o
y3 03 < ViAsTeR S
Jq 07 >—MASTER = 35 12
FEP POUWER Y by
’\/‘OTHEQ 2 A oy HEWLETTEPACKAHD
TITLE = - s
12740 . 60007 12740 6CCC2
NEXT ASSEMBLY PART NUMBER
ams lcace C /270 60003 57
P e e ry — sweer | or )

C12740-60003-51 IXG-9/-10






12740-60004
B-1815

1
2 J1

9 1 a9
50 2 42 50

]

49
i3 2l

1 49 1 49 1
2 s 50 ] I 2 45 50 I [z 8 zzl
[ XA1
i 1 I 1l
(LOGIC LOCATED
ON CIRCUIT SIDE)
ITEM QTy. DESCRIPTION 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



KE‘IHCO-W
B-2105 8 o \\
- ™
(5] ~ o
- S mww Q3
= -4
2 e
g R12 3
-4
T *T..x,
§og5 § %g°
o E3
g & oM
R8
R9 E2
> c10s <

LTI

1 <—————COMPONENT SIDE ———- 49
2 CIRCUIT SIDE 50

FPP Power Supply 5V Regulator Assembly-12740-60005
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12740A FPP Power Supply 5V Regular Assembly Parts List (Sht 1 of 3)
(12740-60005)

TEm
NO.

PART NUMBER

COMmP.
OPTION

QUANTITY PER

UM

01

00

01

01

vl

(7

01

V1E

00

01

01

01

00

01

REFERENCE PARENT
DE(?:;’:ASI)(O)‘ PART DESCRIPTION OPTION

CAP 1.0UF 20%
C4d,

CAP .0022UF 10%
ce

CAP L 47UF=20480%
c8

CAP L1UF 20% 50V
C9,

CAP L01UF 20%
C1,3,9,7,

CAP {SUF 10%
co

CAPACITOR=FIXED
C10,

PAD=MTG TOS

STUD SOLDER TERM

TERM=SLDR STUD
E1=3

SPCR TAP #6X,125

STOF=RND ,250=IN

RES 2.15K 1%,.129
K7

RES 46U4K 1%.12?
R3

RES 215 1%.125
R4, S

RES 196K 1%,.125
R11

RES 21.5K 1%,125
R1

RES 10 1%.129
R10

RES S62 1%.125

0160=0127

0160-0154

0160=0174

0160=-0576

0160-3879

0180«1746

0180-2829

0340=0164
0360-0474

0360~-1819

0380=~-0305
0380~-1145

0698-0084

0698=3260

0698=3441

0698=3453

0757=-0199

0757=0346

0757=-0417

IXG-13



12740A FPP Power Supply 5V Regular Assembly Parts List (Sht 2 of 3)
(12740-60005)

IXG - 14

oy DEEE;E% PART DESCRIPTION oo PART NUMBER on (cL) QUANTITY PER | UM
757=0417

01R12

RES 10K 1%,125 [0757=-0442 D 2
O0R2,6

RESISTOR=FIXED 0811=3511 U 1
01RS

HT DIS T0-3 1205-0289 U 1

NTWK RES 9X10K 1810-0280 U 1
OORS

RESISTUR=ARRAY 1810=0316 U 1
01u3,

IC QUAD COMPTR 1826-0138 U 1
vgue

IC 563524 1826=0428 U 1
01Ul

TRANSISTOR 1853=0045 U 1
0463

XSTR 2N2222AT01§ 1854=-0477 U 1
0061

PWR TRANSISTOR 1854-0746 U 1
o1a2

STABISTOR STBS23 1901=0460 D 2
01CR3,6

DIODE IN4936 1901=1065 D 1
0aCR4

DIO=SCHOTTKY 1901-1100 U 1
01CRS

DIODE INS908 1902-0939 D 1
01CR1

DIO=ZNR 5,62V 2% 1902-3105 D 1
0QCRR

LKASHR 10 HEL 2190-0034 U 1

LKWSHR 6 HEL 2190=0851 U 1

SCR 6-32X,375 2360-0359 U 2

NUT 632 ,312AF 2420-0002 U 1




12740A FPP Power Supply 5V Regular Assembly Parts List (Sht 3 of 3)
(12740-60005)

'Lfg D?gg,;;:ﬁ;g PART DESCRIPTION g’;ﬁfg:‘ PART NUMBER cfp?.'élé QUANTITY PER um
ASHR #6 SS 3050=0228 U 2
COMPOUND=THERMAL] 6040=0239 U 0,01 |TB
wIRE 18 BLU 8150-2893 C ¢,15 F1
CHOKE 9140-0307 U 1

oLt

IXG-15/-16
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FPP Power Supply Logic Board - 12740 - 60006
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IXG - 20

12740A FPP Power Supply Logic Board Assembly Parts List (Sht 1 of 2)
(12740-60006)

ITEM

REFERENCE
DESIGNATOR
(FIRST SIX)

" PART DESCRIPTION

PARENT
OPTION

PART NUMBER

come. |L
OPTION!
c

QUANTITY PER

01

01

01

01

01

00

00

01

01

U1

01

01

00

01

01

00

Ca, 14
c10
C3,S
Co
€S
Clec,B
c?

C12,13

R10

R12

k4,11,

R1S

CAP

caAP

CAP
11
cap

CAP

cES
RES
RES
RES
RES
13

RES

RE S

RES

CAP 1,0UF 20%

«d4TUF=20+80%

«1UF 20% SOV

CAPACITUR-CERAMI

CF CE 10P 100V

«01UF 20%

100UF =

10+75%

«1UF 10%

264 1K

422K

34,.8K

21,5K

750

10K

61,9k

90,9K

STUD SOLDER TERM

RES 23,7k 1%,125

1%.125

12,125

1%,125

12,125

1%.125

1%.125

1X,125

1X.125

N160=-0127

0160=-0174

0160=-0576

0160=3490

0160-3567

0160-3879

N180=0061

0180=1743

0360-0474

V698-3158

0698-3159

0698=3460

0757=0123

0757=-0199

N757=-0420

0757-0442

0757-0460

0757-0464




12740A FPP Power Supply Logic Board Assembly Parts List (Sht 2 of 2)
(12740-60006)

ITEM

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COMP.
OPTION

QUANTITY PER

01

01

01

01

00

01

00

01

01

00

01

00

00

00

F14
R9

RT1

RS, 7

PS
U1, 3
VR 1

U 4

Q1

02
CR3,4,
CR2

CRo6

PART NOU CONT

RES S11 1% ,50
THERMISTOR DISC

HT DIS PL PWR

NTWK RES 9X10K
RESISTUR=ARRAY
IC QUAD OP AMP
I.C. MC 3302

IC 7815 V RGLTR
IC v REF 2,5V
XSTR PNP 2N2907A
XSTR 2N2222AT018
DIODE SIL

5
STABISTOR STBS23

DI0=ZINR S,62V 2%

SCR #4=40X,375L
NUT 4«40 W/LK
COMPOUND=THERMAL

BOARD-ETCHED

0757=0464

0757=-0814

0837-0040

1205~-0219

1810-0280

1810=0316

1826=-0161

1826-0174

1826=0396

1826=0467

1853-0281

1854-0477

1901-0040

1901=-0460

1902-3105

2200~-0143
2260-0009
6040=0239

12740=80006

L
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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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| HP 2108MK AND HP 2109EK BOARD COMPUTERS
I

+ —— - 4

I
SECTION X |
|

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/0 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

| VOLTAGE | REGULATION* |
I | |
| +5V ] 5% |
| =2V | 10% |
| +12vV | 5% ]
| -12v | 5% |
| +5VM | 5% !
| -12VM | 10% |
| +12.5VM** | 3% |
| *Regulation includes line, load, |
| and ripple |
| **Labeled +12VM |

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 planned additions to your

computer should be taken into consideration when designing
your power supply.

(HP 1000 M/E/F-SERIES ERD)



VENTILATION. Air intake may be from either the left or right side of the card

CARD CAGE

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 cubic 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.

AND BACKPLANE ASSEMBLY. The procedure for assembling the card cage

and backplanes to the deck is provided on the drawings at the end of
this section. There are three assembly and mounting drawings for
the 2108MK and three for the 2109EK.

REPAIR INFORMATION

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 wupdated 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

(HP 1000 M/E/F-SERIES ERD)



ASSEMBLY PROCEDURE

1. ATTACH FRONT AND BACK CARD GUIDES @(4 EACH) TO THE DECK @USING
TWELVE 6-19 X .375 SELF-TAPPING SCREWS @ TORQUE TO 2 LB/IN. NOTE PROPER

LOCATION OF LABELED CARD GUIDES.

2. ATTACH CARD CAGE TOP COVERS @ (2 EACH) USING TWELVE 6-19 X .375 SELF-TAPPING

SCREWS @ TORQUE TO 2 LB/IN.

3. ATTACH POWER WIRING ASSEMBLY @ (02108-60039) TO PROCESSOR
BOARD @ (5060-8352) 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 BOTTOM OF DECK USING TWELVE 6-32 X .375 SCREWS

5. INSERT /O BACKPLANE BOARD @ (02105-60002 OR 02108-60007) INTO REAR CARD CAGE

AND PROCESSOR BOARD. BE SURE TO INSTALL ACCORDING TO LABELS.

6. INSERT MEMORY BACKPLANE BOARD @ (02105-60005 OR 02108-60021) INTO FRONT

AIR FLOW PATH CARD CAGE AND PROCESSOR BOARD. BE SURE TO INSTALL ACCORDING TO LABELS.

7. ATTACH CROSSOVER BOARD @(5060-8345) TO /O AND MEMORY BACKPLANE BOARDS

USING FOUR 6-32 X .375 SCREWS @

8. ATTACH THE THREE WIRES OF THE POWER WIRING ASSEMBLY TO CROSSOVER BOARD.

BLACK TO GROUND; WHITE-BLACK-RED TO +5V AND WHITE-VIOLET TO - 2V.
_— VENTS FOR CPU & ROM AREA COOLING.

o

9. CONNECT CABLE ASSEMBLY @ (02108-60034) TO CROSSOVER BOARD.

10. ATTACH ROM CONTROL STORE BOARD (5061-1367) TO PROCESSOR BOARD USING

THREE 6-32 X .250 SCREWS AND CONNECT THE TWO BOARDS TOGETHER WITH

CABLE ASSEMBLY (5061-1336).

11. ATTACH FLAT RIBBON CABLE OF FRONT PANEL ASSEMBLV@ (5060-8343) TO PROC-

ESSOR BOARD (NOTE CONNECTOR ORIENTATION).

23 1| ASSY — /O BACKPLANE
22 1__| ASSY — MEMORY BACKPLANE
21 2 | LABEL — WARNING
20 1| LABEL — MEMORY (BLACK & WHITE)
19 1| LABEL — COMPONENT SIDE UP
18 1 LABEL — /O
17 1__| LABEL COMPONENT SIDE UP
16 3 | SCREW 632 X .250 23600113
15 3| WASHER — LOCK 2190-0006 T
14 3 INUT 2420-0002
13| 12 | SCREW — 6-32 X 375 2360-0359
12| 24| SCREW — 6:19 X .375 TAPPING 0624-0309
iR 4 | SCREW _ 632 X 375 23600359
10 1| ASSY _ CABLE 5061-1336
9 4| GUIDE — PC 5.SLOT OR 9-SL”
8 1 | ASSY — ROM 5061-1367
7 1| ASSY — POWER WIRING 02108-60039
6 1 |ASSY —cPu 5060-8352
5 1| ASSY — FRONT PANEL PCA 5060-8343
4 1 [DECK 02108-00004
3 2| COVER — CARD CAGE 02108-00012
2 1| ASSY — P.5. CABLE 02108-60034
1 1| ASSY — X-OVER 5060-8345
ITEM QaTy. MATERIAL-DESCRIPTION MAT'L-PART NO. MAT'L-OWG. NO. MATL.SPEC.
2108MK AND ACCESSORIES ASSEMBLY
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ASSEMBLY PROCEDURE

ATTACH FRONT AND BACK CARD GUIDES @(4 EACH) TO THE DECK @USING
TWELVE 6-19 X .375 SELF-TAPPING SCREWS @ TORQUE TO 2 LB/IN. NOTE PROPER

LOCATION OF LABELED CARD GUIDES.

ATTACH CARD CAGE TOP COVERS @ (2 EACH) USING TWELVE 6-19 X 375 SELF-TAPPING
SCREWS @ TORQUE TO 2 LB/IN.

ATTACH POWER WIRING ASSEMBLY @ (02108-60039) TO PROCESSOR

3
BOARD @ (5061-1400)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 BOTTOM OF DECK USING TWELVE 6-32 X .375 SCREWS
5. INSERT 1/O BACKPLANE BOARD (02108-60007) INTO REAR CARD CAGE
AND PROCESSOR BOARD. BE SURE TO INSTALL ACCORDING TO LABELS.
6. INSERT MEMORY BACKPLANE BOARD 5061-1382) INTO FRONT
CARD CAGE AND PROCESSOR BOARD. BE SURE TO INSTALL ACCORDING TO LABELS.
7. ATTACH CROSSOVER BOARD @ (5061-1388) TO /O AND MEMORY BACKPLANE BOARDS
USING FOUR 6-32 X .375 SCREWS @
8. ATTACH 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 @ (5061-1364 ) TO CROSSOVER BOARD.
10. INSTALL THE INSTRUCTION ROMS@AS ILLUSTRATED.
11. ATTACH FLAT RIBBON CABLE OF FRONT PANEL ASSEMBLV@(SOGH 343) TO PROC-
ESSOR BOARD (NOTE CONNECTOR ORIENTATION).
21 1 SET OF INSTRUCTION ROMS 12728H
20 1 LABEL — MEMORY (BLACK & WHITE) 7120-3861
19 1 | LABEL — COMPONENT SIDE UP
18 1 LABEL — /O 7120-3859
17 1 LABEL COMPONENT SIDE UP
16 1 J ASSY-1/0 BACKPLANE 02108-60007 o
15 3 WASHER — LOCK 2190-0006
14 3 NUT 2420-0002
13 16 SCREW — 6-32 X .375 2360-0359
12 24 SCREW — 6-19 X .375 TAPPING 0624-0309
11 4 SCREW — 6-32 X .375 2360-0359 _
10 1 ASSY- MEMORY BACKPLANE 5061-1382
9 4 GUIDE — PC 4-SLOT OR 9-SLOT 02108-40001 B
8 2 LABEL- WARNING 7120-2598
7 1 ASSY — POWER WIRING 02108-60039
6 1 ASSY — CPU 5061-1400
5 1 ASSY — FRONT PANEL PCA 5061-1343
4 1 DECK 5000-8087 4
3 2 COVER — CARD CAGE 02108-00012
2 1 ASSY — P.S. CABLE 5061-1364 4
1 1 ASSY — X-OVER 5061-1388
ITEM ary. VATERIAL-DESCRIPTION MAT'L-PART NO. MAT'L-DWG. NO. MAT'L.SPEC.

2109EK AND ACCESSORIES ASSEMBLY
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