


























































































































































































































































































































































MULTI-BIT ERROR 
M> 

Diagnostic Theory and Use 

j. UNEXPECTED DEBUG COMMAND IN MICROCODE - usually results from attempting to run 
diagnostics without the 'ED' command. A special diagnostic microcode command (DEBUG) has been 
encountered and the DCU is not prepared to handle it. 

UNEXPECTED DEBUG 
M> 

k. INVALID ADDRESSES - usually an access to nonexistent memory-.... one or more of the following: 

INVALID ADDRESS--MODULE 1 
INVALID ADDRESS--MODULE 2 
INVALID ADDRESS--MODULE 3 
INVALID ADDRESS--MODULE 5 
INVALID ADDRESS--MODULE 7 
INVALID ADDRESS--CAC 

1. CONTINUOUS DCUSTOR ERROR - series 64 is generating continuous DCUSTOR interrupt to the 
DCU. Somehow the Series 64 is in an abnormal state and the DCU had to disable this interrupt line. 

CONTINUOUS DCUSTOR ERR 
M> 

6-68. Running Remote Diagnostics 

With the exception of DCU Self Test (ZS), a remote operator with an HP 2642, 2645, or 2647 ter­
minal can run any diagnostic available to the local operator. To complete the remote hook -up, the 
two operators must follow this procedure: 

a. The operators first ensure their terminals are set for the same Baud rate (either 300 or 1200). 

b. The local operator sets the Control/Maintenance Switch to Maintenance, then enters "RM" at the 
keyboard. The terminal banner now reads "Remote Enabledll• 

c. The remote operator sets the DA/VO Switch on his modem to VO. He then dials the number of the 
local modem. The local modem answers with a high-pitched tone. 

d. The remote operator sets the DA/VO Switch on his modem to DA, then places the receiver on the 
modem. The two modems are now connected; the local console banner reads liRe mote Establishedll, 
the modem DTR LED lights, and the Remote LED on the System Status and Display Panel lights. 

e. The remote operator must use "TELLII to send messages to the local console. Otherwise the computer 
will try to interpret the messages as commands. 
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Diagnostic Theory and Use 

NOTE 

This procedure may vary slightly, depending on the type 
of phone and modem used. 
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SERIES 64 (32460A) POWER -
'----____ A_N_D_P_O_W_E_R_C_10_N_T_R_O_L--I[!!!] 

The HP 3000 Series 64 (32460A) Computer power system includes an isolation transformer, seven 
power supplies, a Power Control Module (PCM), a Power System Controller, and a battery backup pack. 
This section describes those components. 

7-1. POWER SYSTEM CONTROLLER 

The Power System Controller (PSC) PCA acts as the interface between the power supplies and the rest 
of the computer. It has two primary jobs: (a) it monitors and controls the supplies to ensure the com­
puter has valid power levels; (b) it aids the Diagnostic Control Unit (DCU) in diagnosing and 
troubleshooting power supply failures. The PSC gathers information from the power supplies and 
sends it to the pr'u to have problems diagnosed. (The DCU was described in Section VI.) See Figure 
7-1. 

I PCM I 6/ ~ 

49, 

NMI DCU 

PSC 

~ CPU & 1/0 ~ 
BAY I POWER SUPPLIES i 7/ 
I 

4L OVERTEMP I 13/ ! SENSORS 
AUX. I/O 

BAY 
POWER SUPPLIES 3/ 

/ 

J 
SYSTEM STATUS 

t BATTERY I. 31. ..... AND DISPLAY 
CO!-'I!'iOL I~ I PANEL 
MODULE 

fPSMl 
1 ~ 

II 24V ,I 
BATTERY 

Figure 7 -1. Relationship of PSC and Power Supplies 

7-1 



Series 64 (3246 OA) Power 

The PSC is not an autonomous, independent PCA. It must be connected to the DCV to function. (The 
computer will operate without the PSC, but this is not recommended, as serious power supply problems 
could go undetected until it is too late for the computer to protect data before power is lost.) 

The PSC monitors AC and DC voltages, DC current, and overtemperature conditions, as shown in 
Figure 7-1. It has LEDs that allow the operator to display individual voltages and currents. The 
PSC, at the direction of the DCV, will shut down computer operations if a voltage goes out of 
tolerance or an overtemperature condition develops. Additionally, the PSC provides Line, Run/Halt, 
Battery, Overtemp, and Remote signals to the System Status and Display Panel (SSDP). 

7-2. PSC HARDWARE 

The PSC has analog and digital circuitry. As depicted in Figure 7 -1) the circuitry on the left of the 
PCA is analog; the circuitry on the right of the PCA is digital. 

7-3. i'SC/DCU Communication Circuits 

Commands from the ncu enter the PSC via a four-bit Address Bus, AO-A3. See Figure 7-2. Data is 
transmitted and received via the eight-bit bidirectional PSC Data Bus. 
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Series 64 (32460A) Power 

Interrupts from the PSC to the DCU are transmitted via the PSCINT(L) line. This line, which is 
non-maskable, requires the OCU's immediate attention, as it follows these signals on the PSC: 

DCVLOl(L) 

DCVHi1(L) 

DCVL02(L) 

DCVHI2(L) 

LOLINT(L) 

HILINT(L) 

Goes active when any CPU or I/O Bay power supply voltage falls below mini­
mum levels. 

Goes active when any CPU or I/O Bay power supply voltage rises above maxi­
mum levels. 

Goes active when any Auxiliary I/O Bay power supply voltage falls below mini­
mum levels. 

Goes active when any Auxiliary I/O Bay power supply voltage rises above maxi­
mum levels. 

Goes active when any RMS AC voltage falls below minimum levels. 

Goes active when the voltage of any AC phase rises above maximum levels. The 
HILINT(L) circuitry detects line spikes as brief as 500 ns. This routine was 
removed for OCU date codes >= 2302. 

7-4. Inputs From Power Supplies 

Power supply voltage and current sense lines enter the PSC via Multiplexers 1 through 4. See Figure 
7 - 2. Multiplexer (Mux) 1 handles the Voltage Sense lines for the CPU and I/O Bays; Mux 2 handles 
the Voltage Sense lines for a planned optional bay. From the multiplexers, the sense lines enter a level 
detector which checks for out of tolerance highs or lows. If the level is too high or too low, a 
PSCINT(L) signal is sent to the nco. 

Multiplexers 3 and 4 handle Current Sense lines from the power supplies. These lines do not propagate 
through any level-detection circuitry. (Over or undercurrents are detected and controlled by each 
power supply individually.) All voltage and current levels are inputted to Mux 5 where they can be 
sampled by the nco. 

7-5. DC Levels 

The PSC has two operating modes: Self Scan and ncu Read. OCU Read occurs anytime the ncu 
reads information from the PSC. At any other time, the PCA is in Self Scan. 

In Self Scan, the PSC constantly scans its inputs from the power supplies for out of tolerance levels. If 
an out of tolerance level is detected, a nc Voltage Low (OCVLO) or OC Voltage High (DCVHI) signal 
is sent to the PSC Interrupt logic and the PSC Interrupt Register. The address of the supply that sent 
the out of tolerance level is frozen in the Mux Select logic. The Interrupt logic interrupts the OCU by 
activating PSCINT(L). The ncu then interrogates the Interrupt Register to determine the type of in­
terrupt' and reads the address of the faulty supply from the Mux Select logic. The oeu also lights the 
appropriate pse LEOs to identify the faulty supply. 

7-6. AC Voltage Sense 

AC Voltage Sense lines enter the PSC from three isolation transformers in the PCM, These lines go 
through three levels of detection: power fail, transient detection, and peak level detection. Transient 
detection was removed for OCU date codes >=2302. 

... . 
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7-7. POWER FAIL DETECTION. Power fail detection is done by rectifying the AC input voltage 
and sending it to a low voltage level comparator. If the AC voltage from an isolation transformer 
secondary drops below 216 V AC, an AC Low Level Interrupt (LOLINT(L)) signal is sent to the 
Interrupt Register. PSCINT(L)) is sent to the OCU. The OCU then interrogates the Interrupt Register 
to find the cause of the interrupt. 

7-8. AC TRANSIENT DETECTION. Transient detection takes the rectified input voltage and com­
pares it with a maximum acceptable level. If the voltage is over 254 V AC, an AC High Level 
Interrupt (HILINT(L)) is generated and sent to the PSC Interrupt logic and the Interrupt Register. 
This routine was removed for OCU date codes >=2302. 

7-9. AC PEAK LEVEL DETECTION. This circuitry measures the peak AC line voltage at the 
secondary of the main isolation transformers. This circuitry does not generate an immediate interrupt 
to the OCU, but is placed as an input to Mux 5 to be read by the OCU. 

7-10. System Power and Overtemperature Failures 

The following paragraphs describe the actions of the PSC hardware when a power failure or overtem­
perature condition occurs. All the LEDs mentioned remain lighted as long as battery backup power is 
available. 

7-11. OVERTEMPERATURE CONDITIONS. The system has two sets of overtemperature sensors 
designed for either "low" (30 degrees C) or IIhighll (40 degrees C) overtemperature conditions. When a 
IIlow" switch opens, the following happens: 

a. Overtemp LEO on front display lights. 

b. Overtemp message is sent to system console. 

c. Console IIbeeps" every 1 0 seconds. 

When a "high" overtemp switch opens, the following occurs: 

a. Over temp LED on front display lights. 

b. Overtemp message is sent to system console. 

c. Console IIbeeps" once each second. 

d. The operator has one minute to take action. The choices are to either shut down the computer or 
ignore the warning. 

e. After one minute, PFW(L) goes active. Ten ms later, all power supplies except the battery char­
ger/backup supply are shut down via their Remote Shutdown lines from the PSC. At this time, 
power to the overtemp LED is lost and the LED turns off. 

f. The system will not restart until the overtemp switches close and AC power is turned off and back 
on. 
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7-12. DC POWER SUPPLY FAILURE. When DCVLOl(L) or DCVL02(L) goes active, or when a DC 
power supply fails during power-on, the following happens: 

a. PFW(L) goes active immediately. 

b. An LED on the PSC lights indicating which supply is faulty. If more than one supply or voltage is 
faulty, the lighted LED indicates which failed first. 

c. An LED on the PSC lights indicating the type of failure (e.g., DC Undervoltage). 

d. An LED on the SSDP lights indicating which supply is faulty (for parallel supplies, one LED 
represents the pair). 

7-13. AC LINE FAILURE. When LOLINT(L) goes active, the DCU microprocessor computes the 
time remaining before the outputs of the DC supplies will fall. If the AC voltage does not return to 
normal in that time, PFW(L) is asserted and an LED on the PSC PCA is lit indicating an AC failure. If 
the AC line does return (as it would in the case of a temporary line dropout) before the outputs of the 
DC supplies start decaying, PFW(L) remains high and the system is notified that a non-fatal AC line 
failure occurred. This routine has been removed for DCU date codes >=2302. 

7-14. AC LINE OVER VOLTAGE. When HILINT(L) goes active, the PSC determines if the over­
voltage condition is a line transient or is an RMS overvoltage failure. If it is a line transient, it is 
reported to the system. If an RMS or continuous overvoItage condition is present, an overvoltage mes­
sage is sent to the system console, PFW(L) is immediately asserted and an LED on the PSC is lit indicat­
ing the type of failure. After 10 msec, all DC power supplies except the battery charger/backup sup­
ply are shut down. This routine has been removed for DCU date codes >=2302. 

7-15. PSC Battery Status/Monitor Circuit 

The PSC Battery Status/Monitor Circuit checks the battery charging/discharging current and voltage. 
An LED on the SSDP indicates battery status. This LED flashes quickly when the battery is discharg­
ing, flashes slowly when it is charging, and turns off when the battery is fully-charged. 

in the battery backup mode, the battery monitor circuit disconnects the battery from the backup sup­
ply if the battery discharges to a level of 20.0VDC. This helps prevent the battery from becoming 
permanently damaged due to excessive discharging. 

7-16. PSC LED DISPLAY 

Two switches control the operation of the PSC LED display. When Switch S 1 (DISPLAY ON/OFF) is 
prer,sed, the display shows the output voltage of the first power supply in the list which follows. When 
Switch S2, (DISPLAY CYCLE) is pressed, the display shows the output current of that supply. Each 
time S2 is subsequently pressed, the display advances to the next voltage or current. For multiple­
output supplies, each output is displayed before advancing to the next supply. 

In addition to the numeric value, two LEOs light. One indicates whether the number displayed is a 
voltage or a current; the other indicates which supply is being monitored (this LED will also light if 
the power supply fails). The LEDs are numbered 1 through 11. The first seven corresponding supplies 
are: 
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PS 1. 63312F/PSB (+5.0V @ 50A) (CPU Bay) 
" (+12V @ lOA) 
" (-12V @ lOA) 

2. 62605M/P11 (-5.2V @ lOOA) 
3. 62605M/P11 (-5.2V @ lOOA) 
4. 63312F/Q29 (+2B.2V @ 15A) 

" (+5VB @ 22A) 
5. 62605M/P10 (-2.0V @ 120A) 
6. 62605M/P11 (+5.0V @ lOOA) (I/O Bay) 
7. 62605M/P11 (+5.0V @ lOOA) .. 

LEOs 8 through 11 are available for power supplies for a planned optional bay. 

To turn off the display, press S 1. 

7-17. PSC CONNECTION REQUIREMENTS 

The following paragraphs provide specifications for the physical connections between the PSC and the 
rest of the computer. Also provided are pin assignments for the external connectors. 

7 -1 fl. Connections to Power Supplies 

a. Voltage Sense Lines: 

o Input impedance greater than 1 Ok ohms. 

o Single-ended inputs; ground is common and is referenced from the PSC power input ground 
connection. 

o Intended to be connected to power supply sense lines at either supply end or backplane end. 

b. Current Sense Lines: 

o Input impedance greater than 10M ohms. 

o Differential inputs; max. differential input voltage = 100 m V. 

o Maximum common mode voltage = +8 V. 

o Minimum common mode voiiage = -12 V. 

o Connections are made to current monitor outputs of power supplies. Wires should be twisted 
pairs to minimize differential mode noise. 

c. Shutdown Lines: 

Inputs go to anodes of common -cathode diode array to prevent a faulty supply from pulling 
all other supplies down. 
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d. AC Sense Lines: 

o Connected to three AC transformers (one per phase). Transformers are fused on the secon­
dary side because of low current drawn. 

o AC sense transformers each have a ! 87/250 VAC primary, 11: 1 turns ratio, and are capable 
of supplying lOrnA rectified output current without significant loading of secondary 
winding. 

7-19. SSDP Interface 

Signal Name Current Requirements 

BATTERY1STATUS -2 rnA (OFF), +1 rnA (ON) 

OVERTEMP -2 rnA (OFF), +2 rnA (ON) 

CPU RUN/HALT -2.5 rnA (HALT), +1 rnA (RUN) 

REMOTE -2 rnA (OFF), +1 rnA (ON) 

+5V -770 rnA 

+5VB#1 -120 rnA 

+15VC -30 rnA 

-5·2V +160 rnA 
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7-20. PSC Pin Assignments 

J1 -- PSC/DCU Test Fixture Interface (50-pin ribbon cable connector) 

Pin Signal Pin Signal 
------ ------

1. AOO 26. WH(L) 
2. DO 27. A13 
3. A01 28. 
4. D1 29· A14 
5. A02 30. 
6. D2 31. A15 
7. A03 32. RESET(L) 
8. D3 33. 
9· A04 34. PSCINT(L) 

10. D4 35· TlMERINT(L) 
11. A05 36. 
12. D5 37. DBUSENAB(L) 
13. A06 38. PSCENAB(L) 
14. D6 39· ROMDISAB(L) 
15. A07 40. CPUR/H 
16. D7 41. PFW(L) 
17. A08 42. PON 
18. M1(L) 43. 
19· A09 44. 
20. MREQ(L) 45. GND 
21. AlO 46. CLOCK 
22. IORQ(L) 47. GND 
23. All 48. GND 
24. RD(L) 49. GND 
26. Al2 50. GND 
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J2 =-SSDP Interface (16-pin ribbon cable) 

Pin Signal 
------

1. +5V 
2. +5V 
3. +5V 
4. OVERTEMP 
5. GND 
6. GND 
7. GND 
B. GND 
9. +15C 

10. +5VB,1 
11. -5·2V 
12. 
13. 
14. CPURUN/HALT 
15. REMOTE 
16. BATTERY1STATUS 

J3 -- Power Cable (9 pins) 

Pin Signal 

1. -12V 
2. Analog Ground 
3. +SVB1 (from CPU Bay Battery Backup Supply) 
4. +12V 
5. +15VC (From 63312F/PBB Bias Supply) 
6. +5V 
·r. 
B. -5.2V 
9. Digital Ground 

J4 Reserved for planned optional bay. 

J5 PSC/PCM Interface (9-pin connector) 

Pin Signal 

1. DC Enable/Disable Switch #1 
2. AC Sense Transformer (phase A) 
3. AC Sense Transformer (phase A) 
4. DC Enable/Disable Switch #1 
5. DC Enable/Disable Switch #2 
6. AC Sense Transformer (phase B) 
7. AC Sense Transformer (phase C) 
B. AC Sense Transformer (phase C) 
9. AC Sense Transformer (phase B) 
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J6 -- Power Supply Voltage Sense & Shutdown Lines (20-pin connector) 

Pin Signal 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19· 
20. 

Keying plug 
-12V Sense 
+5V Sense (63312F/P88) 
-5.2V Sense 
-2V Sense 
+12V Sense 
+5V#1 Sense (62605M/P71) 
+28VB 
Shutdown (PSI4: 63312F/Q29) 
+5VB Sense 
Battery Dropout Relay 
Shutdown (PS#2: 62605M/P71) 
Shutdown (PS#3: 6260SM/P71) 
Battery Charging Current Sense 
Shutdown (PSll: 63312F/p88) 
Low Overtemp Sensor/Switch Line 
High" .. .. .. 
Shutdown (PS#7: 626oSM/P71) 
Shutdown (PSIS: 62605M/P70) 
Shutdown (ps#6: 626oSM/P71) 

(CPU & I/O Bays) .. .. .. 

J7 -- Power Supply Current Sense Inputs (20-pin connector) 

Pin Signal 
------

1. 63312F/p88 (+12V) Current Sense (High) 
2. II .. (Low) 
3. (-12V) (High) 
4. .. (Low) 
5. 62605M/P71 (-S.2V#1) (High) 
6. .. .. (Low) 
7. (-5.2V'2) (High) 
8. (Low) 
9. 62605M/P71 (+5Vl1) (High) 

10. (Low) 
11. 62605M/P70 (-2V) II (High) 
12. .. .. .. (Low) 
13. 63312F/Q29 (+5VB) (High) 
14. (Low) 
15· 62605M/P71 (+5V#2) (High) 
16. .. (Low) 
17. Keying plug 
18. 
19· 63312F/p88 (+5V) ) (High) 
20. (T "' .... , 

\"'''''''''1 

High and Low refer to the high- and low-potential lines of each current-sense 
pair. 

J8 -- Reserved for planned optional bay. 
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J9 -- Current Limit Reference Lines for CPU and I/O Bays; 20-pin connector. 

Pin Signal 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15· 
16. 
17. 
18. 
19· 
20. 

+5.0 Iref 63312F/p88 
+12 Ire! " 
-12 Iref " 
-5.2 Iref 62605M/P71 
-5.2 Iref " 
+5B Iref 63312F/Q29 
+28B Iref " 
-2.0 Iref 62605M/P70 
+5.0 Irer 6260SM/P71 
+5.0 Irer II 

Keying Plug 
63312F/Q29 (+28V) 

(CPU) PSl1 

(I/O) .. 

" .. 
PSI2 
PSI3 
PSI4 .. 
PSIS 
ps#6 
PSI7 

Current Sense (High) 
(Low) 
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J10--CPU and I/O Bay Power Supply Test Interrace 
(50-pin ribbon cable connector) 

Pin Signal Power Supply (Location and Designation) 
------ ---------------------------------------

1. Ground 
2. Ground 
3. +5.0 VS 63312F/P88 (CPU) PSIl 
4. +12 VS .. .. 
5. -12 VS .. .. 
6. -5.2 VS 62605M/P71 PS#2,3 
7. +5B VS 63312F/Q29 PS1!4 
8. +28B VS .. .. 
9· -2.0 VS 62605M/P70 PSI5 

10. +5.0 VS 62605M/P71 (I/O) PSI6,7 
11. +5.0 Ih 63312F/P88 (CPU) PSll 
12. +5.0 II .. 
13. +5.0 Iref .. 
14. +12 Ih II 

15· +12 II .. 
16. +12 Iref .. 
17. -12 Ih 
18. -12 II 
19· -12 Iref .. 
20. -5.2 Ih 62605M/P71 PS#2 
21. -5.2 II .. 
22. -5.2 Iref .. 
23. -5.2 Ih .. PS#3 
24. -5.2 II II 

25· -5.2 Iref .. 
26. +5B Ih 63312F/Q29 II ps#4 
27. +5B II .. 
28. +5B Iref 
29· +28B Ih .. 
30. +28B II 
31. +28B Iref 
32. -2.0 Ih 62605M/P70 PSI5 
33. -2.0 II .. 
34. -2.0 Iref II .. 
35· +5.0 Ih 62605M/P71 (I/O) PSI6 
36. +5.0 II .. .. .. 
37. +5.0 Iref 
38. +5.0 Ih PS'7 
39· +5.0 II II 

40. +5.0 Iref .. 
41. Shutdown 63312F/p88 (CPU) PSl1 
42. Shutdown 62605M/P71 PS#2 
43. Shutdown 62605M/P71 PS#3 
44. Shutdown 63312F/Q29 ps#4 
45. Shutdown 62605M/P70 PSI5 
46. Shutdown 62505M/P71 (I/O) ps#6 
47. Shutdown 62605M/P71 PS#7 
48. 
49. 
50. 

7-13 



Series 64 (32460A) Power 

Jl1 -- Reserved for planned optional bay. 

7-21. AC AND DC POY!ER 

The remainder of Section VII describes the AC and DC power components. 

7-22. AC Input Specifications 

The computer works with the following AC input voltages: 

Maximum 
Type Service Input Current Where Used 

3 Phase,208V,4wireY+GND 24A/Phase 
3 Phase,380V,4wireY+GND 13A/Phase 
3 Phase,415V,4wireY+GND 12A/Phase 

Input Tolerance: +4%, -10% 

USA Standard 
Europe/Icon Std 
United Kingdom 

Power Factor: 0.6 to 0.8 typ 
Inrush Current: 250 A per phase peak 
Isolation Transformer: 3 @ 5KVA each 
Input Frequency: 50 Hz or 60 Hz 

7-23. DC Output Specifications 

The computer has seven DC power supplies having the following maximum outputs: 

+12.0 V @ 10 A (to CPU and I/O) 
+ 5.0 V @ 200 A (to I/O) 
+ 5.0 V @ 50 A (to Memory) 
+ 5.0 V @ 25 A (+5B Battery backup, 

to Memory, CPU, I/O) 
- 2.0 V @ 115 A (to CPU and Memory) 
- 5.2 V @ 200 A (to CPU and Memory) 
-12.0 V @ 10 A (to CPU and I/O) 

7 - 24. AC Power Physical Characteristics 

A PCM and a three-phase, box -shielded isolation transformer are the main AC power components. 
The PCM and the transformer are mounted in the bottom of the I/O Bay. Cable harnesses distribute 
AC power throughout the CPU and I/O Bays. 

AC power uses an earth ground/logic common connection which provides isolation between the 
cabinet metal and logic common. This is compatible with safety regulations because isolation 
transformers are used in power inputs. 
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7-25. DC Power Physical Characteristics 

Seven power supplies and a battery backup pack provide DC power. The DC system also includes a 
bus bar for the CPU Bay, bus bars for the I/O Bay, and several cable harnesses for power distribution. 

7-26. AC Power Functional Characteristics 

In the United States, the computer must be connected to 208 VAC, 60-Hz, three-phase power. In 
other countries, the computer can be connected to 415 VAC-Y, 50-Hz, three-phase, or 380 VAC-Y, 
50-Hz, three-phase power. 

Most AC power components are contained on the PCM, as shown in Figure 7 - 3. The PCM has a 
50-Ampere, three-pole circuit breaker. The isolation transformers minimize computer susceptibility 
to line-generated noise and minimize the transfer of computer-generated noise onto the power lines. 
Fault protection and distribution from the transformer secondaries is provided on the PCM by a 
three-pole, 20-Ampere circuit breaker supplying the power supplies, and a 5-Ampere fuse supplying 
the cabinet fans. The main 50-Ampere breaker also contains an auxiliary contact for disconnecting 
the battery backup. Three step-down, low power, isolation transformers are connected across the 
secondary of the 20-Ampere breaker to provide a means for the PSC PCA to monitor the line voltage. 
All outputs from the PCM are through high -current, quick -disconnect connectors. 
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7-27. DC Power Functional Characteristics 

The seven DC power supplies are shown in Figure 7-4. Their maximum outputs are: 

HP 63901F 
(one) 

HP 63902F 
(one) 

HP 62970M 
(one) 

HP 62971M 
(two) 

HP 62971M 
(two) 

+ 5.0 V @ 50 A 
+12.0 V @ 10 A 
-12.0 V @ 10 A 
+15.0 V @ 50 mA 
+28.8 V @ 15 A 
+ 5.0 V @ 25 A 
- 2.0 V @ 115 A 

+ 5.0 V @ 100 A 

- 5.2 V @ 100 A 
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Figure 7 -4. DC Power Distribution 
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The two +5 volt units in the I/O Bay are connected in parallel to provide current-sharing. For the 
same reason, the two - 5.2 volt units in the CPU Bay are connected in parallel. 

The +/- 12 Volt, +5 volt, and +5 volt B power is distributed with cables. The -2 volt and -5.2 volt 
power is distributed via a six-layer bus bar. By alternating the bus bar layers between voltages and 
grounds for each of the three power supplies (two at - 5.2 volts and one at - 2.0 volts) susceptibility to 
external noise is kept to a minimum. The bus bar has tabs for connections to the power supplies and to 
distribute the load on the Memory and CPU Backplanes. The + 5 volt supplies for I/O are also connec­
ted by bus bars. To provide stability and central distribution of current to the peAs, power supply 
sense lines are connected at central locations on the backplanes. 

7-28. Power Overload Protection 

In addition to circuit breakers and fuses, the DC outputs of the power supplies are protected against 
short circuits by current-limiters. On the high-current outputs (+5.0 Volts, -2.0 Volts, -5.2 Volts), if 
a short circuit occurs for longer than a second, the power supply shuts itself down. Table 7-1 shows 
the calibration factors used to determine the current from a given voltage. 
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Table 7-1. Power Supply Calibration Factors 

PSC 

I 
J10 PINS 

POWER SUPPLY FUNCTION HIGH - COMMON CALIBRATION FACTOR 

PSl 63901F + SV Set Vol. 3 - 1,2 - -

PS1 63901F + SV Curro Ref. 13 - 12 1.2SmV/Amp .8Amp/mV 

PS1 63901F + SV Curro Mon. 11 - 12 1.2SmV/Amp .8Amp/mV 

PS1 63901F +12V Set Vol. 4 - 1,2 - -
PS1 63901F +12V Curro Ref. 16 - lS 4.75mV/Amp .21Amp/mV 

PS1 63901F +12V Curro Mon. 14 - 15 4.7SmV/Amp .21Amp/mV 

PS1 63901F -12V Set Vol. 5 - 1,2 - -
PS1 63901F -12V Curro Ref. 19 - 18 4.7SmV/Amp .21Amp/mV 

PS1 63901F -12V Curro Mon. 17 - 18 4.75mV/Amp .21Amp/mV 

PS2&3 62971M - S.2V Set Vol. 6 - 1,2 - -
PS2 62971M - S.2V Curro Ref. 22 - 21 O.7SmV/Amp 1.33Amp/mV 

PS2 62971M - S.2V Curro Mon. 20 - 21 0.7SmV/Amp 1.33Amp/mV 

PS3 62971M - S.2V Curro Ref. 2S - 24 0.75mV/Amp 1.33Amp/mV 

PS3 62971M - S.2V Curro Mon. 23 - 24 0.7SmV/Amp 1.33Amp/mV 

PS4 63902F· 

I 
+ S8 Set Vol. 

I 
7 - 1,2 

12.35m~ /Amp - .43Amp/mV I PS4 63902F + 58 Curro Ref. 28 - 27 
I I 

PS4 63902F I 
+ 58 Curro Mon. 26 - 27 2.35mV/Amp .43Amp/mV 

PS4 63902F 
I 

+28.8V Set Vol. 8 - 1,2 - -

PS4 63902F +28.8V Curro Ref. 31 - 30 2.SmV/Amp .4Amp/mV 

PS4 63902F I +28.8V Curro Mon. 29 - 30 2.SmV/Amp .4Amp/mV 

PSS 62970M - 2.0V Set Vol. 9 - 1,2 - -

PSS 62970M - 2.0V Curro Ref. 34 - 33 0.56mV/Amp 1.79Amp/mV 

PSS 62970M - 2.0V Curro Mon. 32 - 33 O.56mV/Amp 1.79Amp/mV 

PS6&7 62971M + 5.0V Set Vol. 10 - 1,2 - -
PS6 62971M + S.OV Curro Ref. 37 - 36 0.75mV/Amp 1.33Amp/mV 

PS6 62971M + 5.0V Curro Mon. 3S - 36 0.75mV/Amp 1.33Amp/mV 

PS7 62971M + 5.0V Curro Ref. 40 - 39 0.75mV/Amp 1.33Amp/mV 

PS7 62971M + 5.0V Curro Mon. 38 - 39 0.75mV/Amp 1.33Amp/mV 

PS1 63901F Shutdown 41 - 1,2 - -
PS2 62971M Shutdown 42 - 1,2 - -
PS3 62971M Shutdown 43 - 1,2 - -
PS4 63902F Shutdown 44 - 1,2 - -
PS5 62970M Shutdown 45 - 1,2 - -

PS6 62971M Shutdown 46 - 1,2 - -
PS7 62971M Shutdown 47 - 1,2 - -
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7-29. POWER SUPPLY ADJUSTMENTS 

In the following descriptions, the power supplies are referred to by the designators used in Tables 7-1 
and 7-2. Table 7-2 shows voltage and current operating limits for each supply. 

Table 7-2. Power Supply Operating Limits 

Power Supply I Nominal I Operational Limits I Production Adjustments 
, I Voltage I Lower Upper I Curr. Lim. (mV) I Volts (lower/upper) 

------------+---------+---------+----------+---------------+-------------------
PS1 I +5.00 +4.90V +5.10V I 58.75/76.00 +4.998/+5.002 
PS1 I +12.00 +11.9V +12.10V I 44.18/49.82 +11.95/+12.05 
PS1 I -12.00 -11.9V -12.10V I 44.18/49.82 -11.95/-12.05 
PS2 I -5.230 -5.175V -5.275V I ABOVE 65.00 -5.215/-5.225 
PS3 I -5.230 -5.175V -5.275V I 58.00/62.00 -5.255/-5.265 
ps4 I +5.00 +4.90V· +5.10V I 53.20/58.80 +4.998/+5.002 
ps4 I +28.Bo +28.00V +28.90V I 34.20/41.80 +2B.75/+2B.B5 
PS5 I -2.100 -2.oBv -2.12V I 57.00/67.31 -2.11/-2.09 
ps6 I +5.05 +4.80v +5.10V I ABOVE 65.00 +4.995/+5.005 
PS7 I +5.05 +4.Bov +5.10V I 42.30/47.70 +5.045/+5.055 

------------+---------+---------+----------+---------------+-------------------

7-30. Voltage Adjustments 

Table 7-2 lists the tolerances for the power supplies in a fully-configured computer. The Production 
Adjustments columns show the limits set by the factory before the computer is shipped. 

The settings of the - S.2 volt and - 2.0 volt supplies (PS2, 3, and 5) are critical as they supply ECL vol­
tages which allow very little latitude. Before being installed in an empty system, the power supply 
outputs should be adjusted to nominal voltages with their current limits set to minimum. With the sys­
tem unloaded and AC power on, all supply voltages should be checked using a calibrated DC 
voltmeter. All voltages should be nominal as measured at the appropriate pins on PSC PCA Connector 
J 1 0, listed previously. All power supplies (except parallel units PS2/3 and PS6/7) require setting a 
voltage adjust potentiometer while monitoring the voltage at the power supply sense leads or the ap­
propria te pins on PSC PCA Connector J 1 O. 

When adjusting power supplies, it is recommended that the "Disable Shutdown" line on the PSC be tied 
to ground. This will disable PON removal and AC power will not have to be recycled to restore PON. 

7-31. Current Limit Adjustments 

Adjustments to power supply current limit controls should be done with the computer unloaded or 
lightly=loaded. This results in the quickest adjustment for the parallel supplies (PS2/3 and PS6/7). If 
current is being drawn from both supplies simultaneously, voltage-balancing for the current sharing 
transfer is much harder. All the 6260SM supplies should have their Latch OFF/Foldback Reset 
Switch set to Foldback Reset when adjustments are being made, then switched to Latch OFF when the 
adjustments are complete. 
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Adjustments to power supply current limits are made by monitoring the current reference terminals 
on the power supplies or at PSC PCA Connector J 10. The Current Limit Potentiometers are adjusted 
for the Reference Settings listed in Table 7-2. 

7-32. BATTERY BACKUP 

Battery backup supplies +5 volts to the Main Memory arrays when AC power is supplied to the com­
puter. It also supplies +5 volts when the AC power is interrupted, the length of time depending on the 
size of the load. A computer with 8 Mbytes of memory and 20 Intelligent Network Processors (INPs), 
drawing 22 Amperes, will receive battery backup power for approximately half an hour. A computer 
with 8 Mbytes of memory but no INPs, drawing 13 Amperes, will receive power approximately 50 
minutes. 

Backup consists of a 63902F dual DC-to-DC converter, a Battery Control Module PCA, and a battery 
assembly consisting of 12 five-ampere-hour cells. When AC power is normal, the first DC-to-DC 
converter section of PS4 supplies 28.8 VDC to the battery assembly and the second DC-to-DC con­
verter, via the path shown as a solid line in Figure 7 - 5. When the AC line is down, the battery as­
sembly supplies power via the dashed line shown in Figure 7 - 5. 

The voltage supplied to the battery and the +58 DC-to-DC converter depends on the ambient tem­
perature. For optimum life of the battery, the first stage converter section should be set to 28.8 VDC 
at 20 degrees C. As the ambient temperature changes, the charging voltage will be modified by ap­
proximately = 40 m V per degree C. 
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7-33. INDIVIDUAL POWER REQUIREMENTS 

Table 7-3 lists the DC power requirements for individual components of the computer. Table 7-4 
lists the volt-ampere requirements for the CPU and I/O Bays. 

Table 7-3. DC Requirements 

PCA P X -5.20 -2.00 +5.00 +12.00 -12.00 +5.00B +24v 'PCAs 
---- - - ------ ------ ---------- - - ----- ----- ----- ------ ------ ------ ---- ----

~ 

DCU C P 2.63 3.10 3.00 .200 .10 .20 .00 1 
PSC C P .15 .00 1.00 .500 .25 .09 .00 1 
PDM C P .00 .00 .00 .00 .00 1.00 .20 1 
RALU C A 31.68 12.80 .00 .00 .00 .00 .00 4 
CIR C A 7.57 2.48 .00 .00 .00 .00 .00 1 
VBUS C A 7.07 3.06 .00 .00 .00 .00 .00 1 
SKSP C A 5.80 3.39 .00 .00 .00 .00 .00 1 
WCS C A 16.30 3.60 .00 .00 .00 .00 .00 2 
WCSN C P 5.00 3·50 5.00 .00 .00 .00 .00 1 
CTLA C A 7.17 2·90 .00 .00 .00 .00 .00 1 
CTLB C A 7.00 3.53 .00 .00 .00 .00 .00 1 
CAC C A 7.23 4.29 .00 .00 .00 .00 .00 1 
CMA C A 9.36 2.05 .00 .00 .00 .00 .00 1 
CBI C A 24.84 11.84 .00 .00 .00 .00 .00 4 
lOA C A 13.90 6.86 4.00 .00 .00 .00 .00 2 
MMC M P 2.42 3.55 .12 .00 .00 .53 .00 1 
MCS M P 7.00 6.05 .67 .00 .00 .19 .00 1 
MMA M A .64 .00 42.10 .00 .00 15.41 .00 8 
INP I P .00 .00 25.00 2.50 1·50 4.20 .00 10 
SIB I A .00 .00 6.00 .00 .00 .00 .00 1 
AlB I A .00 .00 20.00 .00 .00 .00 .00 4 
PINT I A .00 .00 3.00 .20 .12 .00 .00 2 
GIC I A .00 .00 29.40 .21 .00 .00 .00 7 
1MBI I A .00 .00 9·00 .00 .40 .00 .00 1 
J12D I P .00 .00 .82 .10 .09 .00 .00 1 
J4M I P .00 .00 10.40 1.76 2.00 .00 .00 8 

----- ----- ----- ----- ---- ----- --- ---
Totals 155.76 73.00 159.51 5.47 4.46 20.62 .20 66 

P - Denotes module in which PCA is used (CPU, MEM, I/O) . 
X - Denotes whether data is Actual or Predicted. 
J12D- Denotes a 12 direct connect ATP junction panel. 
J4M - Denotes a 4 modem ATP junction panel. 
PINT- Denotes the IMBI-2619 printer interface. 

24 Volts is used on the Series 64 (32460B) PDM PCA only. 
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Table 7-4. Volt-Ampere Requirements for CPU and I/O Bays 

I I I I Surge DC Power 
I Ref I Item 1 Loe I VA I Current I Outputs 
I I I I Max I Typ I Max I Typ I Max I Typ 
================================================================= 

PS5 I 62970M I CPU I 850 1650 I 35 AI 
I 1 1 I I 1 

PS2 I 62971M I CPU I 2000117001 35 AI 
1 I I I I I 

PS3 I 62971M I CPU I 2000117001 35 AI 
I I I I I I 

PS1 I 63901F I CPU I 13001 
I I I I 

ps4 I 63902F I CPU I 10001 
I I I I 

1 80 AI 
I I 

I 80 AI 
1 1 

ps6 I 62971M I I/O I 2000115001 35 AI 
I 1 1 I I 1 

PS7 1 62971M I I/O I 2000115001 35 AI 
1 I I 1 I I 

1 Fans I CPU I 440 I 3501 - I 

I Fans 11 1/01 1251 1001 - I 

1-2.0V I -2.0V 1 
I@ 115A 1 @90A 1 

1-5.2V I -5.2V 1 
I @ 100A I @gOA 1 

1-5.2V I -5.2V I 
I @ 100A 1 @90A 1 

1+5V@50A 1+5V@40A 1 
112@10A 1+12V@3A I 

1+5B@25A I +5VB 
1+28.2@15A @20A 

1+5V I +5V 
I @ 100A I @80A 

1+5V I +5V 
I @ 100A I @80A 

=======c========================================================= 
TOTAL VA: 6000 VA 150A/PHASE SURGE 
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~ _________ A_N_D_P_O_W_E_R_C_'O_N_T_R_O_L~~ 

The HP 3000 Series 64 (32460B) Computer power system uses six power modules (the term modules 
refers to supplies, arranged in four module sets, to provide DC power. In addition, the power system 
uses an AC unit, three ferro-resonant transformers, a Power Distribution Monitor, and a battery bac­
kup pack. This section describes those components. 

8-1. POWER MODULE SETS 

The six power modules are arranged in four module sets. As shown in figure 8-1, the sets are iden­
tified A through D. 

Module Set A contains two parallel modules, A 1 and A2. They provide - S.22SV to the Main Memory, 
CPU, and Cache Memory PC As. 

Module Set B consists of one module which delivers the battery backup voltage (see figure 8-1). This 
module provides S.OSV to the memory array on the Main Memory PCAs. During a power failure, the 
battery backup will provide power to the memory arrays (MMAs), MMC, MCS, INP, DCO, and PDM 
for at least 1 S minutes. 

Module Set C also consists of one module. It provides - 2.1 V, + 12V, and -12V to the CPU and Cache 
Memory PCAs. 

Module Set D contains two parallel modules, Dl and D2. They provide S.OSV to the Main Memory 
and I/O PCAs. (If an optional Auxiliary I/O Bay is present, it contains a fifth set, Module Set E; its 
characterist.ics are identical to set D's.) 
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Figure 8-1. Series 64 (32460B) Power Module Organization 
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8-2. POWER DISTRIBUTION MONITOR 

The Power Distribution Monitor (POM) peA acts as the interface between the power modules and the 
rest of the computer. It has three primary jobs: (a) it monitors and controls the modules to ensure the 
computer has valid power levels; (b) it aids the Diagnostic Control Unit (DeU) in diagnosing and 
troubleshooting power module failures) and (c) it redistributes + 12V, -12V and the battery backed up 
+5VB voltages. The POM gathers information from the power modules and sends it to the DeU to 
have problems diagnosed. (The oeu was described in Section VI.) See Figure 8-2. 

I AC UNIT 

I 
12,!! 

f > 
/48 ... .......... ocu ~ , /' 

PDM ......... 
Nt.tl/' 

CPU & I/o 
/,,54/ _ ........... BAY ........ ' /' 

POWER MODULES 

J 

~ 2l OVERTEMP 

AUX. I/o 
I 

SENSORS 

BAY / 16/ .......... 
"- ,., 

POWER MODULE 

I 
V SYSTEM STATUS 

BAlTERY AND DISPLAY 
CONTROL /" 18/ .......... 14/ ......... PANEL-B 
MOOULE ........ I /' , /' 

I PSt-.4-B 

t I ~ BATTERY 
I I 

I 

Figure 8- 2. Relationship of PDM and Power Modules 
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The PDM is an independent PCA for most of its functions and requires minimal control from the 
neu. 

NOTE 

The computer will not operate without the PDM instal­
led. Power is distributed from the power modules 
through the PDM to the indi vid ual PCAs in the system. 
Without the PDM, the PCAs will receive no power. 
However, the flat cable which connects the DCU to the 
PDM can be disconnected; if this cable is disconnected, 
the H LED on the System Status and Display Panel 
(SSDP-B, where B references the Series 64 32460B) will 
light to show that the DCU and the PDM are not 
communica ting. 

The PDM monitors AC and DC voltages, DC current, and overtemperature conditions, as shown in 
Figure 8- 2. The DCU, at the direction of the PDM, will shut down computer operations if a voltage 
goes out of tolerance or an overtemperature condition develops. Additionally, the PDM provides 
Module Status, Battery Status, Battery Voltage, Overtemp, AC Unit failure, System Reset, 
DCU-to-PDM Status, and Remote signals to the SSDP-B. See Figure 8-3. 

BATIERY 
REMOTE ABCDEFGHPR 

, 

POWER 

SUPPLY 
MONITOR 

DCU 
RESET 

SSDP-B 

OVER- RUN 
TEMP. HALT 0000000000000000 

• 11\ 
CURRENT INSTRUCTION REGISTER 

(CIR) 

POWER SLJPPL'r MONITOR INDICATORS 

A : MODULE A 
8 : MODULE 8 
C : MODULE C 
o : MODULE D 
E : MODULE E 
F : NO +5YB, BA.n. V OK 
G : DCU/PDt.,I HANDSHAKE ,,",ONITOR 
H : XFt;tER OVER-TEMP., 

RECTIFIER OR FA,N FAILURE 
P : PON IS DOWN 
R : DCU IS RESET 

Figure 8- 3. System Status and Display Panel (SSDP-B) 
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8-3. PDM HARDWARE 

The POM consists of 10% analog and 90% digital circuits which monitor AC and DC power for the 
Series 64 (32460B). The following paragraphs describe the functions of these circuits. 

8-4. PDM/DCU Communication Circuits 

Commands from the OCU enter the POM via a four-bit Address Bus, AO-A3. See Figure 8-4. Data 
is transmitted and received via the eight-bit bidirectional POM Data Bus. 

Interrupts from the POM to the neu are transmitted approximately every 1 second via the TMRINT 
line. This interrupt causes the neu to trigger a Watch Oog Timer. The Watch Oog Timer expects the 
OCU and POM to handshake with every interrupt from the TMRINT line. If this request-response 
relationship between the OCU and the POM is broken for more than 10 seconds, the G LEO on the 
SSOP-B lights to show that the POM and OCU are not communicating. 
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8-5. DC Monitoring - Module Alarms 

Module Alarms (MAs) are the open collector signal sent from each power module to the PDM. When 
the power modules are functioning normally, the MA signal associated with each module is low. When 
a failure occurs (overvoltage, undervoltage, or overtemperature) in a power module, the MA associated 
with the failed module goes high. The PDM detects this alarm, interrupts the DCU, and lights the 
LED on the SSDP-B that corresponds to the failed module set. 

The status of each power module in a module set is represented by 4 LEDs located on each module. 
These LEDs are configured as follows: 

o ON (This green LED is lighted when the module is working properly. 

o OV (Overvoltage. This LED is red.) 

o UV (Undervoltage. This LED is red.) 

o OT (Overtemperature. This LED is red.) 

When a failure occurs, an LED on the SSDP-B will point to the failed module set. By looking at the 
LEDs on the module of the failed module set, the failed module in the module set and the nature of 
the failure can be easily determined. 

8-6. AC Monitoring 

The following paragraphs describe the actions of the PDM when there is an AC power failure, a fan 
failure, or a rectifier failure. 

8-7. AC POWER FAILURE. AC power failure monitoring is done by rectifying the three phase AC 
power to the system and then monitoring this voltage on the high voltage DC input bus. The nominal 
voltage on this bus is 300 V DC. When the DC voltage on the bus drops below 250 V DC, the PFA 
(Power Fail Alarm) signal is set high, which causes the NMI (Non -Maskable Interrupt) signal to be sent 
to the DCU. The DCU enters a power fail service routine to determine the cause of the interrupt. 

8-8. FAN FAILURE, RECTIFIER FAILURE, AND RECTIFIER OVERTEMP. When any of these 
conditions occurs, the associated AC Unit alarm is sent to the PDM. These alarms are called 
FANFAIL, RFA, and ROT, respectively. The PDM lights the H LED on the SSDP-B to show the 
failure. When the H LED is lit, the problem could be any of the following: 

a. Internal AC Unit breaker tripped. This breaker can trip accidentally when the system is in 
motion. 

b. Fan power to the CPU bay and/or I/O bay is missing. Check AC Unit plugs routing this 
power. Check transformer plugs to ensure that they are tightly connected. 

c. Possible thermal overload within AC Unit. A thermal overload will trip the AC Unit internal 
breaker. It may be necessary to replace the AC Unit. 

d. Rectifier failure generally reflects a malfunctioning AC Unit. It may be necessary to replace 
it. 
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8-9. System Power and Overtemperature Failures 

The following paragraphs describe the actions of the PDM hardware when a power failure or over­
temperature condition occurs. All the LEDs mentioned remain lighted as long as battery backup 
power is available. 

8-10. OVERTEMPERATURE CONDITIONS. Two sets of overtemperature sensors are provided in 
the top of both the CPU and I/O bays. One set of sensors sends a signal when the exhaust air tempera­
ture exceeds 40 degrees C (which is approximately 30 degrees C ambient temperature). The other set 
of sensors sends a signal when the exhaust air temperature exceeds 50 degrees C (which is approximate­
ly 40 degrees C ambient temperature). The DCU reads the status of these overtemperature sensors 
once per second and takes appropriate actions as follows: 

a. When the exhaust air temperature exceeds 40 degrees C) but is less than 50 degrees C) the banner 

EXHAUST TEMP > 40C 

flashes on the system console and the console "beeps" every 1 0 seconds. 

b. When the exhaust air temperature exceeds 50 degrees C the banner 

EXHAUST TEMP > SOC 

flashes on the system console and the console IIbeeps" once per second. 

The operator has one minute to take action. The choices are to shut down the computer or to ignore 
the warning. 

c. After one minute, the banner 

OVERTEMP SHUTDOWN 

flashes on the system console. 

e. 15 seconds after the shutdown banner appears on the system console, the HWOTSD (hardware 
overtemperature shutdown) signal causes a mass shutdown of all power modules except the bat­
tery charger and the off battery converter. The OVER TEMP LED on the SSDP-B is lighted just 
before the overtemperature shutdown is performed. This LED is battery driven and does not turn 
off when the modules are shut down. 

f. The system will not restart until the overtemp switches close and AC power is turned off and 
back on. 

8-11. DC POWER MODULE FAILURE. When a DC power module fails, either during power-on or 
during normal system operation, the following happens: 

a. The failed module sends a module alarm to the POM. 

b. The PDM lights the LED on the SSDP-B that corresponds to the module set of the failed module. 

c. The modules 00 NOT shut down. The LEOs on the modules will indicate which module has 
failed and the type of failure that has occurred. 
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NOTE 

When only one module fails in a module set where mul­
tiple modules are . connected in parallel, it is common for 
the failed module to have no lighted LEOs and the 
functioning module to ha ve its undervoltage LED 
lighted. 

8-12. AC LINE FAILURE. When a drop in the AC voltage causes the voltage on the high voltage 
DC bus to fall below 250 V DC. The following steps are performed by the oeU: 

a. Disable the NMI. 

b. Wait 300 microseconds, then check the PFA signal. 

(1.) If PF A is now low, this is a false alarm due to noise. Enable the NMI and exit the power 
fail service routine. 

(2.) If PFA is high, this is a real power failure. Go to step c below. 

c. Set PFW (Power Fail Warning) to low. 

d. W ai t 5 milliseconds. 

e. Set PON (Power-On) to low. 

f. Both the DCU and the PDM are reset until power is restored. 

8-13. PDM Battery Status/Monitor Circuit 

The PDM Battery Status/Monitor Circuit checks the battery charging/discharging current and volt­
age. An LED on the SSDP-B indicates battery statuS. This LED flashes quickly when the battery is 
discharging, flashes slowly when it is charging, and turns off when the battery is fully-charged. 

In the battery backup mode, the battery monitor circuit disconnects the battery from the backup sup­
ply if the battery discharges to a level of 20.DVDC. This helps prevent the battery from becoming 
permanently damaged due to excessive discharging. 

8--i 4. PDrv. CONNECTION REQUIREMEN''"S 

The following paragraphs provide specifications for the physical connections between the PDM and 
the rest of the computer. Also provided are pin assignments for the external connectors. 
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8-15. Connections to Power Modules 

a. Voltage Sense Lines - 10k Ohm current limiting resistors only. 

c. Module Alarm (MA) - This open collector signal from the power modules to the PDM informs the 
PDM when an overvoltage, undervoltage, or overtemperature has occurred. 

d. Converter Shutdown (CS) - This 7 to 10 milliampere signal from the PDM to the power modules 
shuts down the corresponding module when the signal is applied. 

e. Current Output Sense (10) - This analog signal form the power modules to the PDM indicates the 
output current of the power module and is scaled to a value of +5V. This signal goes to the cur­
rent test points and to the production test fixture for the PDM. 10K Ohm internal resistance. 

f. Voltage (V) - The voltages in the system are connected to test points and the production test fix­
ture for the PDM through 10K Ohm current limiting resistors. 

g. Up-margin/Down Margin (+M/-M) - These TTL signals from the PDM to the power modules 
are used to change the corresponding voltages Up or Down by 5%. These lines are used exclusively 
in the production test fixture for the PDM. 

8-16. SSDP -8 Interface 

Signal Name Current Requirements 

BATTERY -2 rnA (OFF), +1 rnA (ON) 

OVERTEMP -2 rnA (OFF), +2 rnA (ON) 

CPU RUN/HALT -2.5 rnA (HALT), +1 rnA (RUN) 

REMOTE -2 rnA (OFF), +1 rnA (ON) 

A-H,P,R 10 rnA each LED (ON) 

CIR 400 rnA (ON) 
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8-17. PDM Pin Assignments 

Jl -- PDM/DCU Interface (50-pin ribbon cable connector) 

Pin Signal Pin Signal 
------ ------

1. System Ground 26. System Ground 
2. System Ground 27. D4 
3. AOO 28. D5 
4. AOl 29. D6 
5. A02 30. D7 
6. A03 31. MREQ 
7. A04 32. System Ground 
8. System Ground 33. IOREQ 
9· A05 34. RD 

10. A06 35. WR 
11. A07 36. RESET 
12. A08 37. System Ground 
13. A09 38. NMI 
14. System Ground 39· TMRINT 
15· AlO 40. ROMDISAB 
16. All 41. PSCENAB 
17. A12 42. System Ground 
18. A13 43. DBUSENAB 
19· Al4 44. PON 
20. System Ground 45. PFW 
21. Al5 46. CPUR/H 
22. DO 47. System Ground 
23. D1 48. 
24. D2 49. System Ground 
26. D3 50. System Ground 
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J2 --SSDP-B Interface (16-pin ribbon cable) 

Pin Signal 
------

1. R LED 
2. A LED 
3. BLED 
4. OVERTEMP 
5. CLED 
6. D LED 
7. E LED 
8. F LED 
9· G LED 

10. H LED 
11. P LED 
12. 
13. 
14. CPURUN /HALT 
15. REMOTE 
16. BATTERY LED 

J3 -- Module B and Charger Interface (20 pin connector) 

Pin Signal 

1. Charger Converter Shutdown 
2. Battery Connect 
3. System Ground 
4. System Ground 
5. Charger A 
6. Charger Current Output 
7. Battery Current Monitor 
8. +5VBB Source 
9. +5VBB Source 

10. System Ground 
11. System Ground 
12. System Ground 
13. Battery Connect (RTN) 
14. KEYING PLUG 
15. System Ground 
16. Module B Converter Shutdown 
17. Module B Module Alarm 
18. Module B +5 Current Output 
19. Battery Voltage Monitor 
20. 
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J4 -- ~C Unit Interface (20 pin connector) 

Pin Signal 
------

1. Low Overtemp Switch 
2. High Overtemp Switch 
3. 
4. 
5· Battery Connect (RTN) 
6. System Ground 
7. System Ground 
8. KEYING PLUG 
9· Battery Connect 

10. Fan Fail 
11. Rectifier Overtemp 
12. Rectifier Failure Alarm 
13. 
14. System Ground 
15· System Ground 
16. 
17. Chassis Ground 
18. System Ground 
19· Power Fail Alarm 
20. 

J5 -- SSDP-B Power (4-pin connector) 

Pin Signal 

1. +5V 
2. -5. 2V 
3. +5VB 
4. System Ground 
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J6 -- Module E Interface (20-pin connector) 

Pin Signal 

1. El Converter Shutdown 
2. El Module Alarm 
3. System Ground 
4. E2 Converter Shutdown 
5. E2 Module Alarm 
6. 
7. 
8. 
9· 

10. E2 +5 Current Output 
11. El +5 Current Output 
12. 
13. E +5 Up Margin 
14. E +5 Down Margin 
15. System Ground 
16. System Ground 
17 . KEYING PLUG 
18. 
19. System Ground 
20. System Ground 

J7 -- Module C Interface (20-pin connector) 

Pin Signal 
------

1. Cl Converter Shutdown 
2. Cl Module Alarm 
3. System Ground 
4. 
5· 
6. System Ground 
7. KEYING PLUG 
8. C1 -2 Current Output 
9· 

10. 
11. Cl -12 Current Output 
12. Cl +12 Current Output 
13. C -2 Up Margin 
14. C -2 Down Margin 
15· C +12 Up Margin 
16. 
17. C +12 Down Margin 
18. C -12 Up Margin 
19. C -12 Down Margin 
20. System Ground 
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J8 -- Module A Interface (20-pin connector) 

Pin Signal 

1. A1 Converter Shutdown 
2. A1 Module Alarm 
3. KEYING PLUG 
4. A2 Converter Shutdown 
5. A2 Module Alarm 
6. System Ground 
1. 
8. 
9. 

10. A2 -5.2 Current Output 
11. A1 -5.2 Current Output 
12. 
13. A -5.2 Up Margin 
14. A -5.2 Down Margin 
15. System Ground 
16. System Ground 
11. System Ground 
18. System Ground 
19. System Ground 
20. 

J9 -- Module D Interface (20-pin connector) 

Pin Signal 

1. D1 Converter Shutdo~~ 
2. D1 Module Alarm 
3. System Ground 
4. D2 Converter Shutdown 
5. D2 Module Alarm 
6. System Ground 
7. 
8. 
9. System Ground 

10. D2 +5 Current Output 
11. D1 +5 Current Output 
12. 
13. D +5 Up Margin 
14. D +5 Down Margin 
15. System Ground 
16. System Ground 
17. System Ground 
18. System Ground 
19. System Ground 
20. 
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J10--Production Test Interface (16 pin ribbon cable connector) 

Pin Signal 

1. A1 Shutdown Input 
2. A2 Shutdown Input 
3. 
4. B Shutdown Input 
5. C1 Shutdown Input 
6. C2 Shutdown Input 
7. Charger Shutdown Input 
8. 
9. D1 Shutdown Input 

10. D2 Shutdown Input 
11. 
12. Protected +5VBB 
13. E1 Shutdown Input 
14. E2 Shutdown Input 
15. 
16. +5VB Shutdown Input (Shuts down B and Dl simultaneously) 
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J11 -- Production Test Interrace (50 pin ribbon cable connector) 

Pin Signal 

1. System Ground 
2. System Ground 
3. 
4. D1 +5V Current Output 
5. D2 +5V Current Output 
6. 
7. D +5V Up Margin 
8. D +5V Down Margin 
9· 

10. A1 -5.2 Current Output 
11. A2 -5.2 Current Output 
12. 
13. A -5.2 Up Margin 
14. A -5.2 Down Margin 
15. B -12V 
16. C -2V 
17. B +5V 
18. A -5.2V 
19. C +12V 
20. C -12V 
21. E +5V 
22. B +12V 
23. D +5V 
24. System Ground 
25. System Ground 
26. System Ground 
27. Charger Current Output 
28. B +5 Current Output 
29. Battery Current 
30. C1 -2 Current Output 
31. C1 +12 Current Output 
32. C1 -12 Current Output 
33. 
34. 
35· 
36. 
37. C -2 Up Margin 
38. C -2 Down Margin 
39. C +12 Up Margin 
40. C +12 Down Margin 
41. C -12 Up Margin 
42. C -12 Down Margin 
43. 
44. E1 +5V Current Output 

E2 +5V Current 
46. 
47. E +5V Up Margin 
48. E +5V Down Margin 
49. 
50. Battery Voltage Sense 
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J12 -- +12S and -12S (4 pin connector) 

Pin Signal 

1. +12S 
2. System Ground 
3. System Ground 
4. -12S 

J13 +5B (6 pin connector) 

1,2,3,4,5,6 +5VB 

J14 -- +12V, -12V, and +5B output (9 pin connector) 

Pin Signal 

1,2,3 
4,7 
6,9 

+5VB 
+12V 
-12V 

8 +5V (E Current Output, Aux. I/O) 

J15 COMMON (3 pin connector) 

Pin Signal 

1. System Ground 
2. System Ground 
3. System Ground 

J16 +5V, -5.2V, and -2V input (5 pin connector) 

Pin Signal 

1. 
2. 
3. +5V 
4. -5.2V 
5. -2V 

J17 +12V and -12V input (12 pin connector) 

Pin Signal 
------

1,4,7,10 +5VB 
2,5,8,11 System Ground 
3,6,9,12 -12V 
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J18 -- +12V, -12V, and +5B output and AUX I/O voltage monitor input 
(9 pin connector) 

Pin Signal 

1,2,3 
4,7 
6,9 
8 
5 

+5VB 
+12V 
-12V 
+5 (E Current Output, AUX I/O Bay) 
System Ground 

8-18. AC AND DC POWER 

The remainder of Section VIII describes the AC and DC power components. 

8-19. AC Power Physical Characteristics 

An AC Unit and three ferro-resonant transformers are the main AC power components. The AC Unit 
and the transformer are mounted in the bottom of the I/O Bay. Cable harnesses distribute AC power 
throughout the CPU and I/O Bays. 

The power system uses an earth ground/logic common connection which provides isolation between 
the cabinet metal and logic common. 

8-20. AC Input Specifications 

The computer works with the following AC input voltages: 

Type Service 
Maximum 

Input Current Where Used 

3 Phase,208V,4 wireY+GND 24A/Phase 
13A/Phase 
12A/Phase 

USA Standard 
Europe/Icon Std 
United Kingdom 

3 Phase,380V,3 or 4 wireY+GND 
3 Phase,415V,3 or 4 wireY+GND 

NOTE 

The input A.C. power users a 5 wire WYE to provide co 
the Series 64 (32460A) and the Series 64 (32460B). How 
wire into the system connects to a terminal lug and is no 
hardwired connections outside the U.S. the neutral line 
The transformers therefore provide a 208V 3 phase delta 
a 120/208V WYE source. 
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Input Voltage Tolerance (phase to phase): 
+ I 0010 to - I 0% 

Input Frequency Tolerance: 
50 Hz nominal, 47.5Hz to 52.5Hz (+-5%) 
60 Hz nominal, 57Hz to 63Hz (+-5%) 

Power Factor: 
0.95 typ 

Inrush Current: 
208V line, 500A peak, I cycle duration 
380V line, 325A peak, I cycle duration 
415V line, 300A peak, I cycle duration 

Line Current: The input' A.C. phases are equally balanced due to 
the ferro-resonant isolation transformers. 

8- 21. AC Power Functional Characteristics 

In the United States, the computer must be connected to 208 V AC, 60-Hz, three-phase power. In 
other countries, the computer can be connected to 415 V AC-Y, 50-Hz, three-phase, or 380 V AC-Y, 
50-Hz, three-phase power. 

The AC system consists of an AC Unit and 3 ferro-resonant transformers These transformers generate 
an approximately square wave voltage, which is then rectified and used as the high voltage DC source. 
This 300 V DC source is then distributed to all the DC power modules in the system. The AC Unit 
also acts as the source of 220VAC for all the system fans. Three connector ports, one from each bay 
(CPU, I/O, and Auxiliary I/O), are available to deliver and supply fan power to each of the bays in the 
system. The AC Unit has another port which connects to the PDM to detect AC Unit overtempera­
ture, AC Unit rectifier failure, AC Unit power failure, and CPU or I/O bay fan failure. 

8- 22. DC ~'o\.yer Physical Characteristics 

Six power modules and a battery backup pack provide DC power. The DC system also includes a bus 
bar for the CPU Bay, bus bars for the I/O Bay, and several cable harnesses for power distribution (see 
figure 8- 5). 

Each of the modules in a multiple module module set is connected in parallel to produce its assigned 
voltage and to provide current-sharing. 

Heavy duty rigid bus bars are used to distribute the high current sources. Wire harnesses are used to 
distribute the lower current sources. The distribution for module sets A and C uses a 'U' shaped 
laminated bus bar approximately 0.3 inches thick, 3 inches deep, and 23 inches wide. 

High currents sources are modules A,C, and D (also E, if attached). Module B is a low current source. 
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8-23. DC Output Specifications 

The computer has six DC power modules having the following maximum outputs: 

Module Set Voltage Number of 
Delivered Supplies in Set 

A -5.2 @ 200A 2 
B +5B @ 30A 1 
C -2.1V @ 115A 1 

+/-12V @ lOA 
D +5.1V @ 200A 2 
E +5.1V @ 200A 2 (For Auxiliary I/O bay) 
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8-24. Power Overload Protection 

The DC outputs of the power modules are protected against short circuits by current-limiting resis­
tors. These resistors have a value of 10k Ohms. 

8-25. Power Module Operating Limits 

Module Set Nominal Operational Limits 1 Voltage Latch Off 
of Supply Voltage Lower Upper 1 Under Over 
------------+--------------+-----------+----------+---------+-----------

A 1 -5.225V -5·175V -5.275V -3.Bv -6.Bv 
1 

B 1 +4.95V +4.90V +5.4ov +3.5V +6.6v 
B I +2B.5V +2B.2V +2B.Bv +15V +33V 

1 
C 1 -2.10V -2.oBv -2.12V -1.2V -2.Bv 
C ·1 +12.0V +ll.Bv +12.2V +9·5V +14.7V 
c 1 -12.0V -ll.Bv -12.2V -9·5V -14.7V 

1 
D & E I +5.10V +5·05V +5.15V +3.6v +6.6v 

------------+--------------+-----------+----------+---------+------------

8-26. BATTERY BACKUP 

Battery backup supplies +5 volts to the Main Memory arrays when normal AC power is supplied to the 
computer. It also supplies +5 volts when the AC power is interrupted, the length of time depending on 
the size of the load. A computer with 8 Mbytes of memory and 20 Intelligent Network Processors 
(INPs), drawing 22 Amperes, will receive battery backup power for approximately half an hour. A 
computer with 8 Mbytes of memory but no INPs, drawing 1 3 Amperes, will receive power ap­
proximately 50 minutes. 

The battery backup system is one module composed of two interlinked parts. These parts are the bat­
tery charger and the off battery converter. The battery charger, under normal AC line conditions, 
supplies output. current over a voltage range of 20VDC to 28.8VDC. The maximum out.put current of 
the charger is approximat.ely 15 Amps. A minimum of of 5 Amps is available for charging the 
24VDC sealed lead acid battery array. The remaining current is supplied to the off battery converter. 
When AC power is lost, the battery charger will no longer function and the battery array begins to 
supply power to the off battery converter. 

The off battery converter supplies its nominal 4.9 SVDC output to the hgic circuits which require 
memory backup. The off battery converter always supplies its output voltage; it does not matter 
whether its input voltage is supplied from the AC line or by battery power. If the off battery con­
verter is being supplied by battery power, the converter will only maintain its output voltage for a 
limited time. If the battery discharges to a level of 20.0VDe, the battery will disconnect from the 
converier uniii AC power is restored. This helps prevent the battery from becoming permanently 
damaged due to excessive discharging. 

The battery array consists of 12 five-ampere-hour cells and is rated at 24 V nominal. 
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8-27. DC POWER REQUIREMENTS FOR peAs 

The DC requirements for the Series 64 (32460B) peAs are the same as for the Series 64 (32460A). See 
Table 7-3 for details. 
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This appendix contains quick-reference specifications for the HP 3000 Series 64 Computer. Included 
are physical parameters and power requirements, as well as general specifications for the CPU and 
Cache Memory Module, the Main Memory Module, and the I/O System Module. 
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General Specifications 

A -1. CABINET DIMENSIONS AND WEIGHT 

Cabinet dimensions and weight are as follows: 

Height: 47.9" (121.8 em) 

Depth: 26.4" (66.9 em) 

Width: 68.8" (174.8 em) 

Weight: 32460A 1100 lbs (SOOkg) 
32460B 1200lbs (SISkg) 

A-2. POWER REQUIREMENTS 

The power requirements are shown below. For a detailed power description, refer to Sections VII and 
VIII. 

o Series 64 (32460A) AC System 

Power Line Input Voltage: 

Maximum 
Type Service Input Current Where Used Recommended 

3 Phase, 208V, 
4wireY+GND 24A/Phase USA Standard Std Option 

3 Phase, 380V, 
4wireY+GND 13A/Phase Europe/Icon Std Option 015 

3 Phase, 41SV, 
4wireY+GND 12A/Phase Europe/Icon Std Option 016 

Input Tolerance: +6%, -10% 
Power Factor: .6 to .8 typical 
Inrush Current: 150 A per phase peak Isolation Transformers: 3 at SKVA each 

o Series 64 (32460A) DC System 

Seven modular power supplies having the following maximum output capabilities: 

+12 Vat 10 A (to CPU and I/O) 
+5 V at 200 A (to I/O) 
+ 5 V at 50 A (to Main Memory) 
+5 V at 25 A (battery backup) 
- 2.1 V at liSA (to CPU and Main Memory) 
- 5.2 V at 200 A (to CPU and Main Memory) 
-12 V at lOA (to CPU and I/O) 
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o Series 64 (32460B) AC System 

Maximum 
Type Service Input Current Where Used 

3 Phase,208V,4 wireY+GND 24A/Phase USA Standard 
Europe/Icon Std 
United Kingdom 

3 Phase,380V,3 or 4 wireY+GND 13A/Phase 
3 Phase, 41 5V, 3 or 4 wire Y +G ND 12A/Phase 

NOTE 

The input A.C. power users a 5 wire WYE to provide co 
the Series 64 (32460A) and the Series 64 (32460B). How 
wire into the system connects to a terminal lug and is no 
hardwired connections outside the U.S. the neutral line 
The transformers therefore provide a 208V 3 phase delta 
a 120/208V WYE source. 

Input Voltage Tolerance (phase to phase): 
+10% to -10% 

Input Frequency Tolerance: 
50 Hz nominal, 47.5Hz to 52.5Hz (+-5%) 
60 Hz nominal, 57Hz to 63Hz (+-5%) 

Power Factor: 
0.95 typ 

Inrush Current: 
208V line, 500A peak, 1 cycle duration 
380V line, 32SA peak, 1 cycle duration 
41 SV line, 300A peak, 1 cycle duration 

General Specifications 

Line Current: The input A.C. phases are equally balanced due to the ferro-resonant isolation 
transf ormers. 

o Series 64 (32460B) DC System 

Six power modules arranged in four module sets have the following maximum output capabilities: 

Module Set Voltage Number of 
Delivered Modules in Set 

A -5.2 @ 200A 2 
B +5B @ 30A 1 
C -2.1V @ l15A 1 

+/-12V @ lOA 
D • r- .. '1'''' L:tt 200A 2 'T) • .LV ~ 

E +5.1V @ 200A 2 (For Auxiliary I/O bay) 
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General Specifications 

A-3. ENVIRONMENTAL 

Environmental specifications are as follows: 

o TEMPERATURE 
Non -operating 

Operating 

Maximum/ 
Minimum 

o HUMIDITY 

Recommended 
Operating 

Maximum/ 
Minimum 

o VIBRATION/SHOCK 

Unpacked 

Packaged 

Shock,unpackaged 

-4OC to 75C 

20C to 25.5C (68 to 78 degrees F) 

30 degrees C (86 degrees F)/15 degrees C (55.4 degrees F) 

40 to 60%, no condensation 
:. 

80%/30% (48 hrs maximum) 

5-55Hz, 19mm P-P 

1 g Repetitive Impact 

30 g, 1 ims 

A -4. CPU AND CACHE MEMORY MODULE 

The CPU and Cache Memory Module specifications are listed below. For a detailed description of the 
module, refer to Section III. 

o CPU 

ECL technology 
75 ns micro-instruction cycle time 
Dual 16-bit ALU architecture 
16-bit Bank Register for addressing up to 4 Gbytes of memory 
8-kbyte Writable Control Store 

o CACHE MEMORY 

8-kbyte RAM, two-set associative 
14S-ns effective memory access time 
95 percent estimated hit ratio 
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General Specifications 

A -5. MAIN MEMORY MODULE 

Main Memory Module specifications are listed below. For a detailed description of the module, refer 
to Section IV. 

o Fault tolerance: single-bit error detection and correction; double-bit detection. 

o I Mbyte per Main Memory Array (MMA) PC A; two MMAs minimum recommended configuration; 
eight MMAs maximum. 

o Error log: four I kbyte X I static RAMs. 

o Memory contents retained during power fail for minimum of 15 minutes, depending on total com­
puter load. 

o Maximum 17.8 Mbytes per second transfer rate; block data transfers requiring 12 system clocks 
(900 ns). 

A -6. 1/0 SYSTEM MODULE 

I/O System Module characteristics are listed below. For a detailed description of the module, refer to 
Section V. 

o Uses Intermodule Bus I/O Adapter (1MB lOA) to interface I/O channels with other Central System 
Bus (CSB) modules. 

o Capability of up to two IMBs. 

o Uses most HP-IB-compatible peripherals. 

A-7. HARDWARE CONFIGURATION 

The hardware is contained in two interconnected bays: a CPU Bay and an I/O Bay. The CPU Bay 
houses all PCAs for the CPU, Cache Memory, Main Memory, Diagnostic Control Unit, Common Bus 
Interfaces, and the I/O Buffer PCA. It also holds DC power supplies and cooling fans. 

The I/O Bay houses the Intermodule Bus Interface PCA, and PCAs for the General I/O Channels, 
Advanced Terminal Processor, Intelligent Network Processor, and the interface peAs for peripheral 
devices. It also holds DC power supplies, cooling fans, and a multi-purpose junction panel for the 
peripherals. 

Figure A-I shows the general arrangement of the bays and card cages for the Series 64. Figure A - 2 
show the same view for the Series 64B. Figure A - 3 shows the PCA slQt assignments in the CPU Bay 
for bot h systems. 
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Figure A-I. CPU and I/O Bays, Series 64 (32460A), Rear View 
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General Specifications 

Figure A-2. CPU and I/O Bays, Series 64 (32460B), Rear View 
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GLOSSA·RY OF ABBREVIATIONS 1-
~ ___________ A_N_D_A_C_R_O_NY_M_S~I[[] 

This Appendix is a glossary of abbreviations and acronyms used in this manual. It also includes "buzz 
words" such as "hit ratio" which are used in a specialized sense in connection with the HP 3000 Series 
64 Computer. Each abbreviation, acronym, or buzz word is defined; in some cases, a short description 
of the word and/or its use is included. 

The list is intended as a Quick -reference. Each expression is also defined the first time it is used in 
each section of the manual. The list does not include abbreviations such as CPU, ALU, I/O, PCA, AC, 
or DC, which are believed to be commonly understood, but it does include such words as Word and 
Block, to remind the reader of their exact meanings. 

ATP: 

BCM: 

Block: 

Byte: 

CAB: 

CAC: 

Cache Memory: 

CAM: 

CBI: 

CIB: 

Clean: 

CMA: 

CSAR: 

Advanced Terminal Processor 

Battery Control Module (a PCA) 

Eight 16-bit Words, or four 32-bit Double Words 

Eight bits' (half a Word) 

Cache Address Bus 

Cache Array Controller (a PCA) 

A major part of the CPU and Cache Memory Module. It is a small (8 k-byte), 
high-speed memory, used to speed-up CPU access to data by eliminating the 
CPU need to constantly send requests to Main Memory. 

NOTE 

The Input/Output Buffer (lOB) PCA has a Cache 
Memory of its own. When reading in Section V about 
the lOB PCA, take care not to confuse its Cache with the 
Cache of the CPU and Cache Memory Module. 

Content Addressable Memory. A CAM does the opposite job of the more 
commonly-known Random Access Memory (RAM). When data is input to a 
CAM, it outputs the address where the data is stored. 

Common Bus Interface (a PCA) 

Common Interface Bus (do not confuse with CBI) 

A block of data that has not been modified since it was copied into cache 
from main memory is said to be clean. 

Cache Memory Array (a PCA) 

Control Store Address Register 
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CSB: 

CSOR: 

DCU: 

Dirty: 

DMA: 

Dou ble Word: 

DUS: 

ECL: 

FLD: 

GIC: 

Hit Ratio: 

ICB: 

1MB: 

1MB lOA: 

IMBI: 

lOB: 

KHD: 

(L): 

MA: 

MCS: 

MMA: 

MMC: 

PCM: 

PDB: 

PSC: 

Cen tral System Bus 

Control Store Output Register 

Diagnostic Control Unit (a PCA) 

A block of data which contains any word that has been modified since it was 
copied into cache from main memory is said to be dirty. 

Direct Memory Access 

Two 16-bit Words 

Diagnostic Utility System 

Emitter-Coupled Logic 

Fa ul t - Loca ting Diagnostic 

General I/O Channel (a PCA) 

The percentage of time(s) the information the CPU wants is immediately 
available in the Cache Memory. 

Intra -Cache Bus 

Intermodule Bus 

Intermodule Bus I/O Adapter. The 1MB lOA includes an I/O Buffer (lOB) 
PCA, an Intermodule Bus Interface (lMBI) PCA, and a Common Bus Interface 
(CBI) PCA. 

Intermodule Bus Interface (a PCA) 

I/O Buffer (a PCA) 

Kernel Hardware Diagnostic 

When a signal name is followed by "(L)", the signal is active (true) when Low. 

Module Alarm 

Memory Correction and Storage (a PCA) 

Main Memory Array (a PCA) 

Main Memory Controller (a PCA) 

Power Control Module (a PCA) 

Processor Data Bus 

Power System Controller (a PCA) 
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SSDP: 

WCS: 

Word: 

System Status and Display Panel 

Writable Control Store 

Sixteen bits (two Bytes) 
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