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CHAPTER 1
INTRODUCTION

1.1 PURPOSE

This document presents the technical description for the H7104 power system as configured for use
with the VAX-11/750. The technical data provided describes the assemblies comprising the H7104
power system, discusses the relationship between assemblies, and provides fault 1solation procedures to
aid in repair of the power system. This document is intended for use by DIGITAL field engincers
and/or customer personnel trained by Educational Services of DIGITAL.

1.2 GENERAL DESCRIPTION OF H7104 POWER SYSTEM

The H7104 power system as configured for use with the VAX-11/750 comprises an 875 power con-
troller, an H7104C +2.5 V power supply assembly, an H7104D +5 V power supply assembly, an ac
harness, a control cable assembly, and a remote + 2.5 V sense cable assembly. Outline drawings of the
875 power controller, H7104C +2.5 V power supply assembly, and H7104D +35 V power supply as-
sembly are shown in Figure 1-1.

1.2.1 Configuration

There are two configurations of the H7104 power system: H7104A for use with 120 Vac, single-phase,
50/60 Hz facility power input and H7104B for use with 240 Vac, single-phase, 50/60 Hz facility power
input. The H7104A operates over a range of 90 to 128 V at 47 to 63 Hz. The H7104B opcrates over a
range of 180 to 256 V at 47 to 63 Hz.

The H7104A power system comprises the following:

1. 875A power controller (7015929-00)

2. H7104C +2.5 V power supply assembly (7016157-01)
3. H7104D +5 V power supply assembly (7016156-01)
4. AC harness (7016153-00)

5. Control cable assembly (7016513-00)

6. Remote +2.5 V sense cable assembly (7016516-00)

H

The H7104B power system comprises the following:

875B power controller (7015929-01)

H7104C +2.5 V power supply assembly (7016157-01)
H7104D +5 V power supply assembly (7016156-01)
AC harness (7016153-00)

Control cable assembly (7016513-00)

Remote +2.5 V sense cable assembly (7016516-00)

N B W

Other assemblies related to the H7104 power systcm as configured for use with the VAX-11/750 in-
clude a blower motor assembly, an airflow sensor, time-of-year battery, and control panel assembly. A
battery backup unit (H7112) may be incorporated into the power system as an option.
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1.2.2 Function
The 875A and 875B power controllers (power controller) perform the following functions:

1.  Control application of the ac facility power input to the ac line loads,
2. Provide overload and inrush protection for the ac line loads,

3. Provide for automatic disconnect of ac power from the line loads if an overtemperature con-
dition or airflow problem develops,

4. Display the operational status and fault conditions of the H7104 power system,

5. Provide the interface for interconnecting the H7104 power system with remote power sys-
tems to effect sequencing powerup of remote power systems and to effect shutdown of all
power systems if an overtemperature condition develops in any of the interconnected power
systems.

The H7104C +2.5 V power supply assembly (42.5 V power supply assembly) employs a switching
regulator to convert the ac facility power input from the power controller to regulated 4+ 2.5 Vdc 85 A,
+5VBdc10A, —5VBdc 1.2 A,and 412 VB dc 10 A outputs. (The B designation associated with
the +5 VB and + 12 VB dc outputs indicates that these voltages will be backed up by the battery
backup unit, if installed as an option.)

The +2.5 V output is used in the CPU modules, the floating-point accelerator (if installed as an op-
tion), and other module options. The +5 VB output is used in the memory controller and optional mem-
ory arrays. The —5 VB output is used in the optional memory arrays and other module options. The
+ 12 VB output is used in the optional memory arrays, the remote diagnostic module, if installed, and
the UNIBUS interconnect module of the CPU.

The H7104D 45 V power supply assembly (+5 V power supply assembly) employs a switching regu-
lator to convert the ac facility power input from the power controller to regulated +5 Vdc 135 A, +15
Vdc 2 A, and —15 Vdc 3.5 A outputs. The +5 V power supply assembly also generates the bias volt-
ages and basic synchronization pulses used within the +2.5 V and +5 V power supply assemblies.

The + 5 V output is used in all CPU modules, the floating-point accelerator (if installed as an option),
the remote diagnostic module (if installed), the optional memory arrays, and all UNIBUS optional
modules, and other module options. The + 15 V output is used for all UNIBUS optional modules. The
— 15 V output is used for the UNIBUS interconnect module of the CPU, the remote diagnostic modulc
(if installed), and the optional UNIBUS modules.

Both the +2.5 V and +5 V power supply assemblies contain fault detection circuits which drive in-
dicators on the power controller and control panel to provide visual indications of operational status or
fault condition within the H7104 power system.

The ac harness distributes the ac output from the power controller to the +2.5 V and +5 V power
supply assemblies. The control cable assembly interconnects the +2.5 V and 45 V power supply as-
semblies to effect distribution of the bias voltages, sync pulse, and status signal outputs of the +5 V
power supply assembly to the 4+ 2.5 V power supply assembly. The remote +2.5 V sense cable assem-
bly interconnects the +2.5 V power supply assembly with the CPU backplane to effect regulation of
the + 2.5 Vdc output of the +2.5 V power supply assembly. -

1-4



The blower motor assembly provides cooling for the modules connected to the CPU and UNIBUS op-
tion backplanes and for the +5 V and +2.5 V power supply assemblies. The airflow sensor interfaces
with the power controller to effect shutdown of the H7104 power system if an airflow problem develops.
The time-of-year battery provides +5 V at 6 mA to allow operation of the time-of-year clock for peri-
ods up to 100 hours during power down conditions. Two wafers of the five-position keyswitch
(OFF/SECURE/LOCAL/REMOTE SECURE/REMOTE switch) on the control pancl enable re-
mote power up control of the H7104 power system and enable operation of the battery backup unit if
installed. An indicator (CPU STATE/POWER) on the control panel lights to indicate that the H7104
power system is operational. The battery backup unit (H7112), if installed as an option, is used to main-
tain the +5 VB, —5 VB, and + 12 VB dc outputs of the +2.5 V power supply assembly during power-
down conditions resulting from a loss or low-level condition of the ac facility power input.

1.2.3 Controls and Indicators
The controls and indicators on the H7104 power system and related assemblies are listed in Table 1-1.

The function of each of the controls and indicators is also specified in the table.
1.3 RELATED DOCUMENTATION

1.3.1 Field Maintenance Print Set
The engineering drawings of the ficld maintenance print set applicable to the H7104 power system and

H7112 battery backup unit are specified in Table 1-2.

1.3.2 VAX-11/750 Technical Descriptions
This document and the technical descriptions listed in Table 1-3 describe the operation of the basic

VAX-11/750 system.

Table 1-1 Controls and Indicators

Control or Indicator Function(s)

Control Panel

5-POSITION KEYSWITCH

(as related to the
H7104 power system) Provides for remote power up control of H7104 power system and
other power systems interconnected to the DEC power bus con-

nectors on the power controller.

When battery backup unit is installed as an option, enables battery
backup unit operation when keyswitch is set at any position other
than OFF. When set at OFF, inhibits battery backup unit.

CPU STATE/POWER Lights to indicate that H7104 power system 1s operational (no
faults).

1-5



Table 1-1 Controls and Indicators (Cont)

e

Control or Indicator

Function(s)

Power Controller

OVERTEMP

OVERVOLTAGE

OVERCURRENT

+5 FAIL

+2.5 FAIL

POWER OK

REG FAIL

Circuit Breaker,
CBI

REMOTE/OFF/LOCAL
switch

REMOTE position

OFF position

LOCAL position

POWER

Indicator disk flips (shows yellow) to indicate an overtemperature
condition exists in the +2.5 V or +5 V power supply assembly.

Lights to indicate an overvoltage condition exists in the 4+2.5 V or
+ 5 V power supply assembly.

Lights to indicate an overcurrent condition exists in the +2.5 V or
+ 5 V power supply assembly.

Lights to indicate a +5 V power fault condition in the +5 V power
supply assembly.

Lights to indicate a +2.5 V power fault condition in the +2.5 V
power supply assembly.

Lights to indicate that the H7104 power system is operational.
Lights to indicate that one of the regulators has failed, i.e., the 5

VB or 412 VB regulators in the +2.5 V power supply assembly or
the =15 V regulator in the +5 V power supply assembly.

Applies ac facility power input to the ac power distribution and con-
trol circuits within the power controller.

Provides inrush and overload protection for the ac line loads.

Enables remote power up control of H7104 power system and any

- other power system connected to the DEC power bus connectors on

the power controller. Remote power up control provided by 5-posi-
tion keyswitch on control panel.

Inhibits power up of H7104 power system. However, power up con-
trol of remote power systems connected to the DEC power bus con-
nectors on the power controller can be initiated by using the 5-posi-
tion keyswitch on control panel.

Enables power up control of the H7104 power system and any pow-
er system connected to the DEC power bus connectors on the power
controller independently of ‘S-position keyswitch on control panel.

Lights to indicate that the power controller is connected to the ac
facility power outlet and that ac facility power input is present with-
in the power controller (power controller is plugged in).
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Table 1-1 Controls and Indicators (Cont)

P —

Control or Indicator Function(s)

+5 V Power Supply Assembly
HI/NORMAL/LO switch

NOTE
HI and LO positions are used only during limited
testing. When set at LO, inhibits DC LO from being
generated by an out-of-tolerance output from the
+5 V power supply.

H1 position Increases the +5 V output of the +5 V power supply by 5%. HI
position is used only during limited testing to detect marginal per-
formance of the logic that uses +5 V.

NORMAL position Provides for normal regulation of the +5 V output of +5 V power
supply assembly.

LO position Decreases the +5 V output of the +5 V power supply by 5%. LO
position is used only during limited testing to detect marginal per-
formance of the logic that uses +5 V.

+2.5 V Power Supply Assembly
HI/NORMAL/LO switch

NOTE
HI and LO positions are used only during limited
testing.

HI position Increases the +2.5 V output of the +2.5 V power supply assembly
by 5%. HI position is used only during limited testing to detect mar-
ginal performance of the logic that uses +2.5 V.

NORMAL position Provides for normal regulation of the +2.5 V output of +2.5 V
power supply assembly.

LO position Decreases the +2.5 V output of the +2.5 V power supply assembly
by 5%. LO position is used only during limited testing to detect
marginal performance of the logic that uses +2.5 V.

——— S —
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Table 1-2 Related Drawings

Title

Document Number

Cabinet Assembly, VAX-11/750
H7104 Power System Drawing Directory
H7104 Interconnection Diagram
H7104 Power System Arrangement
875A, B Controller Table of Contents
875A Controller Assembly Drawing
875B Controller Assembly Drawing
875A, B Controller Parts List
Power Status Indicator Unit Assembly
Power Status Indicator Circuit Schematic
Pilot Control Board Unit Assembly
Pilot Control Board Circuit Schematic
Pilot Control Board Parts List
H7104C Power Supply Table of Contents
+2.5 V Power Supply Assembly Drawing
+2.5 V Power Supply Parts List
Star Motherboard Unit Assembly
Star Motherboard Circuit Schematic
Star Motherboard Parts List
+ 12 VB Regulator Unit Assembly
+ 12 VB Regulator Circuit Schematic
+ 12 VB Regulator Parts List
+ 5 VB Regulator Unit Assembly
+ 5 VB Regulator Circuit Schematic
+ 5 VB Regulator Parts List
+ 2.5 V Control Board Unit Assembly
+ 2.5 V Control Board Circuit Schematic
+ 2.5 V Control Board Parts List
Overvoltage Card Unit Assembly
Overvoltage Card Circuit Schematic
Overvoltage Card Parts List
Snubber Card Assembly Unit Assembly
Snubber Card Assembly Circuit Schematic
Snubber Card Assembly Parts List
4 2.5 V Output Panel Assembly Drawing
+ 2.5 V Output Panel Assembly Parts List
Bottom Panel Assembly Interconnect
Bottom Panel Assembly Parts Lists
H7104D Power Supply Table of Contents
+ 5 V Power Supply Assembly Drawing
+ 5 V Power Supply Parts List
Star Motherboard Unit Assembly
Star Motherboard Circuit Schematic
Star Motherboard Parts List
H7104 Bias Control Unit Assembly
H7104 Bias Control Circuit Schematic
H7104 Bias Control Parts List

E-AD-7016707
B-DD-H7104
E-1IC-H7104
D-UA-H7104
B-TC-875A. B
E-AD-7015929-00
E-AD-7015929-01
B-PL-7015929-00
D-UA-5413392-0-0
C-CS-5413392-0-1
D-UA-5413016-0-0
D-CS-5413016-0-1
K-PL-5413016-00
B-TC-H7104C
E-UA-7016157-01
B-PL-7016157-0-0
E-UA-5412550-0-0
D-CS-5412550-0-1
K-PL-5412550-00
E-UA-5412556-0-0
D-CS-5412556-0-1
K-PL-5412556-00
E-UA-5413414-0-0
D-CS-5413414-0-1
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CHAPTER 2
POWER SYSTEM SPECIFICATIONS AND
OPERATING INSTRUCTIONS

2.1 H7104A, B POWER SYSTEMS
The electrical and environmental specifications for the H7104A, B power systems are as follows:

Environmental

Temperature
Operating

Nonoperating

Relative Humidity
Operating

Altitude
Operating

Nonoperating
Cooling

Input Power

Voltage/Frequency

H7104A
H7104B

Current
H7104A

H7104B
Inrush Current

Apparent Power

10° to 50° C(50° to 122° F)

—40° to 65° C (—40° to 149° F)
(exclusive of battery backup)

Although battery backup unit may be stored safely within the non-

operating temperature range, it is recommended that this unit be
stored at a temperature<30° C (86° F) to minimize self-discharge.

10% to 90%

20 inches of mercury (10,000 ft)
8.88 inches of mercury (30,000 ft)

External forced air cooling at 340 ft3/minute is required.

90 to 128 Vrms/47 to 63 Hz

180 to 256 Vrms/47 to 63 Hz

25 Arms maximum at 90 Vrms
12.5 Arms maximum at 180 Vrms
100 A peak for 1/2 cycle, decreasing exponentially over 8 cycles

2300 VA maximum (i.e., 120 Vac @ 19.2 A or 240 Vac @ 9.6 A)



Power Factor

Noise Susceptibility
Single transient
without system
degradation

Single transient
survival

Average transient
power

CW Noise
10 KHz-3 MHz
3 MHz-500 MHz
500 MHz-1000 MHz

FR Field Susceptibility
10 KH2-1000 MHz

Power Interruption
Ride-Through Capability

Overvoltages
H7104A

H7104B

Undervoltages and
Outages

0.6 at full load and low input voltage

300 V at 0.2 W-s maximum

1000 V at 2.5 W-s maximum

0.5 W maximum

3 Vrms maximum
1 Vrms maximum
0.5 Vrms maximum

1 V/m

All power supply and control outputs remain within limits for 10 ms
minimum at low input voltage and full load during power fluctua-

tions.

150 Vrms for | s

300 Vrms for | s

Capable of withstanding without physical damage

Output Power and Signal Characteristics

See applicable assembly specifications:

875A, B Power Controllers — Paragraph 2.1.1
H7104C 4 2.5 V Power Supply — Paragraph 2.1.2
H7104D +5 V Power Supply — Paragraph 2.1.3

2.1.1 875A, B Power Controller Assemblies

The specifications for the 875A, B power controller assemblies are as follows:

Input Protection

Circuit Breaker Rating
875A

25 A ac output to H7104C and H7104D power supply assemblies

5 A ac output to ac outlets
30 A neutral

2-2

(



875B 12.5 A ac output to H7104C and H7104D power supply assemblies
2.5 A ac output to ac outlets
15 A neutral

Fuse 0.12 A fuse protects the power control transformer.
Thermostat Closes at 71° C (160° =7° F); automatically resets at 49° C (120°
+15° F)

AC Outputs
AC Outlets (4)

875A 120 Vac, S A

875B 240 Vac, 2.5 A

NOTE

AC outlets are intended only for use inside the cabi-
net. No external loads are to be connected to the
power controller.

AC Bus (15-pin connector

on lower rear portion of
power controller)

875A 120 Vac, 25 A

875B 240 Vac, 125 A
Control Signal Inputs
Airflow Shutdown Asserted, low-level signal (GND); deasserted, open
Overtemp Shutdown Asserted, low-level signal (GND); deasserted, open

Remote Power
Supply Enable Asserted, low-level signal (GND); deasserted, open

Control Signal Outputs
Overtemp Shutdown Asserted, low-level signal (GND); deasserted, open

Normal Power Up
Request Asserted, low-level signal (GND); deasserted, open

Delayed Power Up
Request Asserted 1/2 s after normal power up request, low-level signal
(GND); deasserted, open

Switched +15 V +15V
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2.1.2 H7104C +2.5 V Power Supply Assembly
The specifications for the H7104C +2.5 V power supply assembly are as follows:

Input Protection
Fuse
Overtemperature Protection

Thermal Switch

DC Outputs

+2.5 V Output
Current
Total Regulation
Static Line and
Static Load

Regulation

Dynamic Load
Regulation

Overcurrent

Overvoltage

HI/NORM/LO Switch

*5VB

Current

Total Regulation

Static Line and
Load Regulation

0.12 A slow blow (located on bottom panel assembly)

Closes at 100° C (212° +8° F); automatically resets at 80° C
(177° £10° F)

8.5 A minimum to 85 A maximum

+ 5%

+ 3%

Maximum overshoot <100 mV

Al =85 A

Al/AT =05 A/us

Settling time <4 ms

105 A (£15%), fold back to 2 Arms

3.3 V maximum, crowbar protected

Switch allows +2.5 V output to be increased or decreased by 5%.
These +5% modes are used for test purposes only. Regulation of

the increased or decreased output voltage is maintained at * 5% of
selected value.

+5 VB, 2 A mimmum to 20 A maximum?*
—5 VB, 0.0 A minimum to 1.2 A maximum

+ 5%

+3%

*Nominal current is 10 A (50 W). Each additional watt drawn from the +5 VB rcgulator requires a decrease of 1 W drawn
from the +12 VB regulator. (See Table 4-3 for dc power requircments.)
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Dynamic Load
Regulation Maximum overshoot <100 mV
Settling time

+5 VB, <50 ms
—5 VB, <4 ms
Al = 10% of full load
Al/AT = 0.5 A/us

Overcurrent +5 VB, 24 A (£10%), fold back to 2 A
—5 VB, 1.44 A (+10%), short circuit current 2.2 A

Overvoltage Crowbar protected
+35 VB, 6.8 V maximum
—5 VB, —6.8 V maximum

+12 VB
Current | A minimum to 10 A maximum
Total Regulation + 5%
Static Line and
Load Regulation + 3%
Dynamic Load
Regulation Maximum overshoot <150 mV
Settling time <4 ms
Al =1A
Al/AT = 0.5 A/us
Overcurrent 12 A (£10%), fold back to 2.5 A limit
Overvoltage 15 V maximum, crowbar protected

Control Signal Outputs

AC LO Asserted, low-level signal with sink capability of 50 mA at 400 mV:;
deasserted, high-impedance signal with no drive capability

DC LO  Asserted, low-level signal with sink capability of 50 mA at 400 mV;
deasserted, high-impedance signal with no drive capability

Battery Backup Enable Asserted, GND level signal; deasserted, —12 Vdc

2.1.3 H7104D 45 V Power Supply Assembly
The specifications for the H7104D + 5 V power supply assembly are as follows:

Input Protection

Fuse 0.12 A slow blow (located on bottom panel assembly)

Overtemperature Protection

Thermal Switch Closes at 100° C (212° +8° F); automatically resets at 80° C
(177° £10° F)
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DC Outputs

+ 5 V Output
Current 10 A minimum to 135 A maximum
Total regulation + 5%

Static Line and

Load Regulation + 3%

Dynamic Load

Regulation Maximum overshoot <300 mV
Settling time <4 ms
Al = 135A

Al/AT = 05 A/ps

Overcurrent 155 A (£10%), fold back to 2 Arms

Overvoltage 6.8 V maximum, crowbar protected

HI/NORM/LO Switch Switch allows +5 V output to be increased or decreased by 5%.
These *5% modes are used for test purposes only. Regulation of

the increased or decreased output voltage is maintained at + 5% of
selected value.

* 15 V Outputs
Current +15V,0.2 A minimum to 2 A maximum
—15V,0.35 A minimum to 3.5 A maximum
Total Regulation + 5%

Static Line and
Load Regulation +2%

Dynamic Load

Regulation Maximum overshoot <450 mV
Settling time <10 ms
Al = 10% of full load

Al/AT = 0.5 A/us
Overcurrent +15V,24 A (£10%), fold back to 1.5 A limit
—15V,4.2 A (£10%), fold back to 1.5 A limit
Overvoltage Crowbar protected

—15V, +18 V maximum
—15V, —18 V maximum



2.2 OPERATING INSTRUCTIONS

2.2.1

6.

Turn-On Procedure

Make certain the five-position keyswitch on the control panel is set at OFF.

Set HI/NORM/LO switches on top of +2.5 V and +5 V power supply assemblies at
NORM.

Set REMOTE/OFF/LOCAL switch on power controller at REMOTE.
Set circuit breaker CB1 on power controller at ON.

If battery backup unit is installed as an option, set POWER ON/OFF switch on battery
backup unit at ON.

Set five-position keyswitch on control panel at desired position.

2.2.2 Turn-Off Procedure

1.
2.

NOTE
If five-position keyswitch on the control panel is left
on and circuit breaker on power controller is set at
OFF, the battery backup unit, if installed as an op-
tion, will be turned ON.

Set five-position keyswitch on the control panel at OFF.
Set circuit breaker CB1 on power controller at OFF.
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CHAPTER 3
MECHANICAL CONFIGURATION AND CABLING

3.1 MECHANICAL CONFIGURATION

Engineering drawing 7016707 illustrates the relative location of the H7104 power system assemblies
and related cables and assemblies within the VAX-11/750 cabinet assembly. The major assemblies
comprising the H7104 power system are identified in engineering drawings 7016157, 7016156, and

7015929.

3.1.1 H7104C 4 2.5 V Power Supply Assembly

Engineering drawing 7016157 illustrates the physical relationship between the major components of the
H7104C +2.5 V power supply assembly. The major components include a bottom panel assembly
(item 2), a motherboard (3), two regulator assemblies (9 and 10), a +2.5 V control board (4), and an
output panel assembly (1). As illustrated, the interface between the +2.5 V control board (4), =5 VB
regulator (9), +12 VB regulator (10), and motherboard (3) is provided by motherboard connectors J3
and J4, J1, and J2, respectively. The interface between the motherboard (3) and the bottom panel as-
sembly (2) is provided by terminal board TB1 and connector J5 on the motherboard. Additionally, the
capacitors secured to the bottom panel assembly (2) are electrically and physically mated to the
motherboard with screws. The interface between the output panel assembly (1) and the motherboard is
effected via TB2 on the motherboard. Internal cabling within the +2.5 V power supply assembly is also
illustrated in drawing 7016157.

3.1.2 H7104D +5 V Power Supply Assembly

The physical relationship between the major components of the H7104D +5 V power supply assembly
1S illustrated in engineering drawing 7016156. As shown, the major components include a bottom panel
assembly (item 2), a motherboard (3), a regulator assembly (9), 5 V control board (4), and an output
panel assembly (1). The interface between the motherboard (3), the +5 V control board (4), and regu-
lator assembly (9) is provided by motherboard connectors J3 and J4, and J1, respectively. The interface
between the bottom panel assembly (2) and the motherboard is provided by TB1 and J5 on the mother-
board. Additionally, the capacitors secured to the bottom panel assembly are electrically and physically
mated to the motherboard with screws. The interface between the output panel assembly (1) and the
motherboard is effected via TB2 on the motherboard. Internal cabling within the +5 V power supply
assembly is also illustrated in drawing 7016156.

3.1.3 875A, B Power Controller Assemblies

The physical locations of the major components comprising the 875A, B power controllers are illus-
trated in engineering drawing 7015929. As shown, the major components include a power cord assem-
bly (item 47 or 48), line filter (18), circuit breaker (23 or 24), contactor assembly (7 or 21), transformer
assembly (14), pilot control board (12), and status indicator board (11). Engineering drawing 7015929
also illustrates the internal cabling within the power controller.
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3.2 CABLING

Cabling data for the H7104 power system and related assemblies are presented in engineering drawing!
7016707. The cabling diagrams of 7016707 illustrate the relative location of assembly connectors and
cable routing. Cabling for distribution of ac and dc power, airflow sense, temperature sense, bias volt-
ages, control signals, status display signals, and grounding is discussed in paragraphs 3.2.1 through
3.2.9. An overall cabling diagram is presented also in 7016707.

3.2.1 AC Power Distribution

The cabling required to interconnect the power controller with the ac facility power input and to dis-
tribute the controlled ac power outputs of the power controller to the ac line loads is illustrated in engi-
neering drawing 7016707. The ac line cord which is part of the power controller interconnects the pow-
er controller with the ac facility power outlet. The ac line loads connected to the power controller are
the +2.5 V power supply assembly, the +5 V power supply assembly, the blower assembly, and the
battery backup unit (if installed as an option).

Distribution of controlled ac power from the power controller to the +2.5 V and +5 V power supply
assemblies is effected by the ac harness (7016153-00) (item 57). P1 of the ac harness connects to the
15-pin connector on the back of the power controller. P2 and P3 of the ac harness connect to the 15-pin
connectors on the back of the +2.5 and +5 V power supply assemblies, respectively.

Controlled ac power for the blower assembly is available at one of the four ac outlets on the back of the
power controller. The controlled ac power from the power controller is routed to the blower assembly
via blower cable (7016908-00, item 63, when 115 Vac is used as input, or 7016908-01, item 70, when

230 Vac is used as input).

Controlled ac power for the battery backup unit is available at one of the four ac outlets on the back of
the power controlier. The cable assembly used to route the ac power to the battery backup unit is part
of the battery backup unit. |

3.2.2 DC Power Distribution

3.2.2.1 DC Power Distribution to CPU Backplane — The cable interconnections and routing relative to
the distribution of the dc power outputs of the H7104 power system to the loads are illustrated in engi-
neering drawing 7016707.

The 5 Vdc output of the time-of-year (TOY) battery is coupled to the CPU backplane connector (J5)
via a cable which is part of the TOY battery (item 20).

The +5 V, 135 A dc output and +5 V return from the +5 V power supply assembly are inter-
connected with the CPU backplane via power cable assemblies 7016938-02 and 7016938-03, respective-
ly. Cable assemblies 7016938-02 and 7016938-03 are secured to the +5 V power supply assembly out-
put bus bars by Phillips head screws with captive lock washers at 22 inch-pounds of force. The +5 V
and +5 V return power cable assemblies are secured to studs on the CPU backplane with captive lock
washers and nuts at 22 inch-pounds of force. The location of the +5 V and 45 V return bus studs on
the backplane are labeled K and L, respectively, in engineering drawing 7016707.

The +2.5V, 85 A dc output and +2.5 V return from the +2.5 V power supply assembly are inter-
connected with the CPU backplane via power cable assemblies 7016938-01 and 7016938-00, respective-
ly. These cable assemblies are secured to the 4+ 2.5 V power supply assembly output bus bars by Phill-
ips head screws with captive lock washers at 22 inch-pounds of force. The +2.5 V and +2.5 V return
cable assemblies are secured to studs on the CPU backplane with captive lock washers and nuts at 22
inch-pounds of force. The studs on the CPU backplane to which the +2.5 V and +2.5 V return cable
assemblies connect are labeled G(1 and 2) and H(l and 2), respectively, in engineering drawing
7016707.
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The + 2.5 Vdc output of the +2.5 V power supply assembly is sampled at the CPU backplane and is
routed back to the +2.5 V power supply where it i1s used for regulation of the +2.5 V output. The
+2.5 Vdc level from the CPU backplane is interconnected to the +2.5 V power supply assembly via
the remote +2.5 V sense cable assembly 7016516-00. The red and black terminal rings of the remote
+2.5 V sense cable assembly are secured to studs labeled G-3 and H-3, respectively, in engineering
drawing 7016707. P1 of the remote +2.5 V sense cable assembly connects to J4 of the +2.5 V power

supply assembly.

The +15V,2A and —15V, 3.5 A dc outputs of the +5 V power supply assembly and the +5 VB, 20
A, —-5VB, 1.2 A,and +12 VB, 10 A outputs of the +2.5 V power supply assembly are distributed to
the loads via the power signal harness 7016385-00.

NOTE
The power signal harness 7016385-00 is also used to
distribute the AC LO and DC LO signal outputs of
the +2.5 V power supply assembly to the CPU and
UNIBUS backplanes. The distribution of the AC
LO and DC LO signals is discussed in paragraph
3.2.6.

The £15 V outputs from J3 of the +5 V power supply assembly and the £5 VB and + 12 VB outputs
from J1 of the 4+2.5 V power supply assembly are distributed to CPU backplane connectors J1 and J3 .
This distribution is effected by the power signal harness (7016385-00). P4 of the power signal harness
(7016385-00) connects to J3 on the top of the +5 V power supply assembly. P1 of the power signal
harness connects to J1 on the +-2.5 V power supply assembly. P2 and P3 of the power signal harness
connect to CPU backplane connectors J3 and J1, respectively.

3.2.2.2 DC Power Distribution to UNIBUS Option Backplane and TUS8 Control Board — The +5 V
and * 15 Vdc outputs of the +5 V power supply assembly are distributed to the UNIBUS option back-
plane (DD-11/DK) via the power option harness (7016386-00). The cable connections and routing of
the power option harness are illustrated in engineering drawing 7016707. Terminal rings E2 and E3 of
the power option harness connect to the CPU backplane +5 V bus lugs labeled N2 and N1, respective-
ly. Terminal rings E4 and ES connect to the CPU backplane ground bus lugs labeled M1 and M2,
respectively. The terminal rings of the power option harness are secured to the CPU backplane bus lugs
with star washers and nuts at 22 inch-pounds of force. Plug P! of the power option harness connects to
J2 of the CPU backplane. The +5 V from the CPU backplane +5 V bus and the =5 V from CPU
backplane connector J2 are distributed to the UNIBUS option backplane connectors P2 and P4 via
power option harness connectors J2 and J1, respectively.

DC power is distributed to the TUS58 control board from the CPU backplane via the TUS58 cable assem-
bly (7016931-00). The connections and routing of the TUS58 cable assembly used for power distribution
are illustrated in engineering drawing 7016707. P3, a 22-pin connector of the TUS58 cable assembly,
connects to the even-numbered CPU backplane pins 2 through 44 of slot 6, section B. +5V, +12 VB
and ground available at slot 6, section B of the CPU backplane are distributed to J1 on the TUS58 con-

trol board via Pl of the TU58 cable assembly.

3.2.3 Airflow Sense
The cabling required to interconnect the airflow sensor and the power controller is illustrated in engi-

neering drawing 7016707. The switched + 15 V output of the power controller is applied to the airflow
sensor and the airflow shutdown output of the airflow sensor is applied to the power controller via the
airflow patch cable (7016928-00). P1 of the airflow patch cable connects to J1 of the power controller
and J1 of the airflow patch cable connects to Pl of the airflow sensor.
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3.2.4 Temperature Sense
Temperature sensors of the H7104 power system are located in the +5 V power supply assembly, +2.5

V power supply assembly, and the power controller. The H7104 power system is configured such that
an overtemperature condition in the power controller, +2.5 V power assembly, or +35 V supply assem-
bly effects shutdown of the H7104 power system and battery backup unit, if installed as an option, by
control circuitry in the power controller. The temperature sensors of the power controller, +2.5 V pow-
er supply assembly, and +5 V power supply assembly are interconnected via the control cable assembly
(7016513-00) and the status cable assembly (7016514-00). The control cable assembly interconnects J1
of the +5 V control board within the +5 V power supply assembly with J1 of the +2.5 V control board
within the +2.5 V power supply assembly. The status cable assembly interconnects J4 of the +2.5V
control board within the +2.5 V power supply assembly with J1 on the status board within the power

controller.

The overtemperature shutdown signal output of the power controller is applied to the battery backup
unit by way of the battery backup harness (7016379-00).

Additionally, the temperature sense may be extended to include power systems remote to the H7104
power system. The DEC power bus connectors, J9 and J10, on the power controller provide the means
to interconnect the temperature sense lines of the H7104 power system with remote power systems.
This interconnection provides for total shutdown of all power systems should an overtemperature condi-

tion develop in any one of the systems.

3.2.5 Distribution of Power Supply Bias Voltages

The bias voltages used throughout the H7104 power system are generated in the +5 V power supply
assembly. The bias voltages, designated +5 VA, + 12 VA, and — 12 VA, are distributed to the +2.5V
power supply assembly and the power controller by way of the control cable assembly (7016513-00) and
the status cable assembly (7016514-00). The routing of the control cable assembly and status cable
assembly is illustrated in engineering drawing 7016707.

3.2.6 Control Signal Distribution
The control signals generated within the H7104 power system include AC LO, DC LO, BATTERY

BACKUP ENABLE, and NORMAL and DELAYED POWER UP REQUEST. The H7104 power
system and battery backup unit receive control signals (i.e., POWER SUPPLY REMOTE ENABLE

and BBU REMOTE DISCONNECT) from the control panel assembly.

NOTE
The control signal distribution and cable routing ap-
plicable to the battery backup unit are discussed in
Paragraph 3.2.8.

The AC LO and DC LO outputs at J2 of the +2.5 V power assembly are routed to the CPU backplane
connector J4 and the UNIBUS option backplane connectors J1 and P3 via the power signal harness
(7016385-00). PS5 of the power signal harness connects to J2 of the +2.5 V power supply assembly. P6
of the power signal harness connects to CPU backplane connector J4. The UNIBUS option backplane
connector J1 is part of the power signal harness and provides the AC LO and DC LO signal outputs of
the H7104 power system at the UNIBUS option backplane. The AC LO and DC LO signals are jump-
ered from UNIBUS option backplane connector J1 to J2 of the power signal harness. J2 of the power
signal harness connects to UNIBUS option backplane connector P3.
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The POWER SUPPLY REMOTE ENABLE input to the H7104 power system is initiated with the
five-position keyswitch (OFF, SECURE, LOCAL REMOTE/SECURE, REMOTE) on the control
panel. The POWER SUPPLY REMOTE ENABLE signal is coupled to the H7104 power system by
way of the console power cable assembly (7016930-00). P2 of the console power cable assembly con-
nects to J2 of the control panel. P3 of the console power cable assembly connects to J3 of the H7104

power system power controller.

The NORMAL and DELAYED POWER UP REQUEST signal outputs of the H7104 power system
are available for interconnection of the H7104 power system with remote power systems at the DEC
POWER BUS/DELAYED and NORMAL connectors of the power controller.

3.2.7 Status Display Signals
The status display signals which drive the status indicators on the power controller are distributed via

the control cable assembly (7016513-00) and status cable assembly (7016514-00). The control cable
assembly interconnects J1 of the +5 V control board within the +5 V power supply assembly with J1
of the +2.5 V control board within the +2.5 V power supply assembly. The status cable assembly
interconnects J4 of the +2.5 V control board within the +2.5 V power supply assembly with J1 on the
status board within the power controller.

The status display signal which drives the CPU STATUS/POWER indicator on the control panel is
distributed from the H7104 power system to the control panel via the console power cable assembly
(7016930-00). The console power cable assembly interconnects J3 of the power controller with J2 of the
control panel. P3 of the console power cable assembly connects to J3 of the power controller and P2 of
the console power cable assembly connects to J2 of the control panel.

3.2.8 Battery Backup Unit Cabling
The battery backup unit, if installed as an option, obtains ac power from an ac power outlet on the back

of the power controller. Control signal inputs to the battery backup unit and the dc voltage outputs of
the battery backup unit are distributed by the battery backup harness (7016379-00). The cabling re-
quired to interconnect the battery backup unit with the H7104 power system is illustrated in engineer-

ing drawing 7016707.

The control signal inputs to the battery backup unit are the BBU REMOTE DISCONNECT, BAT-
TERY BACKUP ENABLE, and OVERTEMP SHUTDOWN. The BBU REMOTE DISCONNECT
is initiated by the five-position keyswitch (OFF, SECURE, LOCAL REMOTE/SECURE, REMOTE)
on the control panel. The BBU REMOTE DISCONNECT signal is routed to the battery backup unit
by way of the console power cable assembly (7016930-00), the power controller, the battery backup
harness (7016379-00), and the battery backup cable (7014547-00), which is part of the battery backup
unit. The console power cable assembly interconnects J2 of the control panel with J3 of the power con-
troller. From the power controller, the BBU REMOTE DISCONNECT along with the BATTERY
BACKUP ENABLE signal output of the H7104 power system are routed from the 9-pin connector on
the lower back portion of the power controller to the battery backup unit by way of the battery backup
harness and the battery backup cable. The battery backup harness interconnects the 9-pin connector on
the lower back portion of the power controller with Pl of the battery backup cable. P2 of the battery
backup cable connects to J7 on the battery backup unit. (J7 on the battery backup unit is located on the
battery charger board inside the battery backup unit.)

The OVERTEMP SHUTDOWN output from J2 on the power controller is routed to the battery back-
up unit by way of the battery backup harness (7016379-00). The battery backup harness interconnects
J2 of the power controller with one of the two 3-pin connectors on the bottom portion of the battery

backup unit.
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CHAPTER 4
FUNCTIONAL THEORY OF OPERATION

4.1 H7104 POWER SYSTEM

The H7104 power system and associated assemblies (Figure 4-1) are enabled by the five-position key-
switch on the control panel assembly when the power controller REMOTE /OFF/LOCAL switch is in
the REMOTE position. The H7104 power system may be enabled independently of the five-position
keyswitch by setting the REMOTE/OFF/LOCAL switch to the LOCAL position.

The power controller controls application of the 115/230 Vac facility power to the +2.5Vand +5 V
power supply assemblies, the blower motor assembly, and the battery backup unit (if installed). The
power controller provides overload and inrush protection for the ac line loads and provides for automat-
ic disconnect of ac power from the line loads if an overtemperature condition or airflow problem devel-
ops. Indicators on the power controller display the operational status and fault conditions of the H7104
power system. Additionally, the power controller provides the interface for interconnecting the H7104
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