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Preface 

This manual provides general information to 
the IBM 4331 Processor. The manual contains 
the following major items. 

• Section 1 contains an overview of the 
system documentation, a high level 
description of the system and the support 
subsystem. 

• Section 2 describes the maintenance 
concept of the system, and how to use the 
MAPs. 

• Section 3 contains information about error 
logging. 

• Section 4 describes tools. 

• Abbreviation List (page 9970). 

Each section has its own table of contents. 

The reader is assumed to have a good basic 
understanding of IBM system concepts. 

The manual is not intended as a self-study 
cour se but as areca 11 document. I t maya 1 so 
be used as an introduction to the system by 
people interested in the philosophy and 
concepts of the system but not in detai led 
maintenance or how-it-works information. 
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Maintenance Concept 

• Maintenance of the system is based on 
continuous monitoring by the support 
processor. 
When an error is detected, the fai lure 
symptoms are analyzed automatically and a, 
reference code is generated. This 
reference code is used as MAP entry. 
Troubleshooting is guided by MAPs. 

• Preventive Maintenance (see page 2170). 

Reference Code 

• The reference code is displayed on the 
screen, and is also logged onto the 
control diskette. 

• The reference code provides: 
The entry to the MAPs, or IRECA, 
Reference data, and feedback to the 
development laboratory. 

MAPs 
• The MAPs contain either the name of the 

failing FRU (field replaceable unit), or 
procedures for further analysis down to 
the FRU . 

• ihe MAPs also direct to diagnostic 
programs used for fault location, and to 
verify that the fai ling FRU was found and 
replaced correctly. 

A short description of the diagnostic 
programs and their handling procedures is 
provided in Section 4 of the Supplement to 
MAPs (STM). 

Reference Code Layout 

Unit type 
indicates 
Basic Group 
and 
Detailed Groups 
of the MAPs 
(see Unit Type Tablel 

Reference data 
(may be used 
by PST ·CEI 

Log! Test 
indicator 
X'O' = Log 
X'S' = Test 

Reason Code 

X'O' = Handling stop 
X'" = Error display 
X'2' = Intervention required 

at device under test 
X'3' = Intervention required 

due to error 
X'F' = Abend (abnormal 

program termination) 

© Copyright International Business Machines Corporation 1979. 198' 

IRECA 
The integrated reference code analysis 
program (IRECA) assist_the CE on his way 
through the Maps. The program should not be 
used as a stand alone tool. 
The IRECA program resides on the diagnostic 
diskette. After selection any reference code 
generated by the system can be entered for 
analysis. But only those reference codes lead 
to an analysis result which do not need 
furt~er manual intervention (such as signal 
probIng). In all other cases a message is 
displayed which refers the user back to the 
MAP package. 
A~though the IRECA program is available the 
maintenance concept asks the CE to start each 
repair action with the STARTMAP. The MAPs 
than point out when to use IRECA. 

Ref. Code 
Directory 

: Divider: 
! Sheet· 

I"'~ 
\V o 00 o o o o o () 
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Basic Groups 
2X, 4X, ax, 
AX. ex, OX, 
EX, 

Organization of the MAP Package 

• 

• 

The MAP package consists of a number of 
basic groups and the MAP Index. The basic 
groups are separated by divider sheets. 
Each basic group consists of several 
detailed groups (see Unit Type Table). 
Each detailed group contains the MAPs 
associated with a particular reference 
code. 

Basic Group FX 

I Divider 
Sheet 

j 

Ref. Code 
Directory 

-,~ 

I Dillider 
f Sheet 

MAPs FEXX 

'1 MA P XXXl to XXX3 
Power MAPs) (for 

MAP XXX X 
(for System MAPs) 

MAPsOEXX 

MAPs02XX 

() () o o ' , 

For details of Start MAP and Exit MAP 
refer to page 2160. 
For details of Reference Code Directory 
and HAP Index refer to page 2150. 

o o o o o o 

I 
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Unit Type Table 

", " ; 

BASIC GROUP DETAILED GROUPS , 
I, 

OX = No refe- 00 = Introduction, Start MAP, Exit 
renee code MAP, Call for 

\ 
Suppor t" MAP 

on screen \ 
i , , 

01 ::: Procedures in STM 
02 ::: Power problems '. 

" 

04 = IML problems 
06 ::: Operator console failures 
08 ::: Support subsystem 
OC = M i sce 11 aneous : 

OE ::: Operating system (D.OS', EREP) 

2X ::: !C-bus None 
4331-1 

3X ::: IC-bus None 
4331-2 

4X = PU-BSM 49 ::: PU-BSM 4331-1 
4B = PU-BSM 4331-2 

8x = Channels 80 ::: BMPX 1 I 
81 = BMPX 2 
82 = HSC , , 

1 

84 ::: MPX ! 
I 

88 ::: CA channe 1/ checks 
89 = CA unit checks 

,c 

, 
,~ 

AX = I/O Sub- AD f Processor bus and adapter inter-
system 

~ 
faces 

A1 '!= Processor 
A2 = I/O BBA (1) 
A3 = SCL adapter 
A8 = loop adapter 
AA= 5424 adapter 

© CoPVright International Business Machines Corporation 1919,1981 
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4331-1 only 

4331-2 only 

4331-1 only 
4331-2 only 

4331-2 only 
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BASIC GROUP 

CX = Disk/Tape 
. adapters 

ox = Disk/Tape 
ILTs 

EX = System 
related 
problems 

FX ::: Support 
Subsystem 

DETAILED GROUPS 

CO = CTLI and interface adapters 
Ct = FTAt-CTLI 
C2 = FTA2-CTLI 
C3 ::: FTA3-CTLI 
C4 = FTAl 
C5 = FTA2 
C6 = FTA3 
c8 = ) reserved 
C9 ::: ) 
CA = ) 

DO = ILT monitor 
08 = 8809 
09 ::: 3330 
DA ::: 3340 
DB ::: 3344 
DD ::: 3310 
DE ::: 3370 

EO ::: IML problems / power on reset 
EI ::: Timer damage 
E4 = PU programmed clock stop 
E6 = Customer manual operations 
E8 ::: Ambient recording 
EA ::: Internal program checks (ex

cluding SPIL) 

FO ::: Processor bus and adapter inter-
faces 

F1 = Support Processor 
F2 = SP BBA (0) 
F3 = SBA/SCL adapter 
F4 = Transmit/receive 
F5 = SPll program checks 
F7 = Power system 
F8 = Remote support 
F9 ::: DCA .J/O counter overflow 
Fe = Log-in and idle programs 
FD = Diskette drive adapter 
FE::: U t rJ j tie s -. 
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MAP Page Layout 

Common Parts 

I Ref. Code I MAP No .• Page No.1 

I MAP Title 

I Page 1 of n I 

Copyright 

Ref. Code 

f 1o", I MAP Part No. 

I Previous EC No. 

Processor type l
iEC No. 

I I Sort No. I MAP No . Page No.1 

* May be blank 

Only on page 1. 
All other items are on all pages 

1 Fix Number 

• Shows the number of fixes of the MAP. The 
CE has to update this number, whenever he 
inserts a fix. 

• The fix number of a MAP updated by an 
engjneeri~g change shows the latest fix. 

2 Sort Number 

• The sort number is used to insert addi
tional MAPs in the correct sequence. 

The other items are self explanatory. 

© Copyright I nternational Business Mach ine:; Corporation 1979, 1981 
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Reference Code Directory 

The reference code directory in front of each 
basic group of the MAP package is used to 
find the appropriate MAP for troubleshooting. 

Example: 

I I c=J 
REFERENCE CODE 01 RECTORY 

I I 
Refer. Title 
Code 

00000001 Start MAP 
00000101 Exit MAP 

01nnnnnn . . · . 
: . . . . . · . 

02nnnnnn . . · . 
: . . · . 

I..-" 

Basic Group 
"'-__ __..."'---.-.J' 

o 

Unit Type 
(for details refer to 
Unit Type Table, 
page 2100). 

o o 

. . · . . . 

· . 
· . . . 

Errror 
description 

c=J I I 

· .. · . 
· .. . . 

· . 
· . · . 

Go to 
MAP 

0000 
0001 

· .. 01nn 

· . ; 

· . 02nn 

· . : 

-

Direct to the MAP 
associated with the 
respective Ref. code 

() 

EC 366189 
15 Jan 79 
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MAP Index 

The MAP index is a table of contents of the 
entire MAP package. It is subdivided into two 
groups: 

The first group is a listing of all system 
MAPs, 
the second group is a listing of all power 
MAPs. 

MAP INDEX 

Refer. Title 
Code 

Listing of ref. codes 

o o () 

Listing of MAP's in ascending 
sequence of sort numbers 

Listing of MAP numbers 
and their part numbers 

0, , I o () o 
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How to Use the MAPs 

• 

• 

Start troubleshooting always using the 
START MAP. 

Terminate troubleshooting always using the 
EXIT HAP. 

© Copyright I nternational Business Machines Corporation 1979, 1981 

GSI 

o 0 o 00 0000000000 

Start 

.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: .. :.:.:.:.: ... :.:.:.:.:;:.:.:::::::::::::::::::::::::::::;" 
=:: START MAP MAP 0000 ::: 

m Main Entry m 

it:.:.:.:.:.:.: .:.:::: :::::l::':::~:l~::::::::::: .:.:.:.:.:.:.:.:.:.:.:.,.111 

L-----:----------t~·~t~~/~~:~~:~::~:~·~:~·~~x·:·:·:·:-:·:·:·:·~·~:~·8·:~·~:~:~~~ 
:;:. REF CODE 01 RECTORY ::: 

'---------.... 1111 ~~ ~~~~:~ iii 
:;::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. :.:.:.:.:.:.:.:-:.:.:.:.:.:.:.:.:.:.:.:.:.::.::: 

.......................... :.:.:-:.:.:.:.:.:.:.:-:.:.:.:.:.:-:-:.:.:.\ 

]1'························· ··:nl,:"e "o"We. MAP U nnn III 

~~~ shooting guided ::: 
::: by the appropriate ~~~ 

~ MAP ::::,:: .~~~ 
: .. ~.:.:.:.:.:.:.: .. :.:.:.:.:.:.:.: .. :.: .. :.:.:.:.: .:.:.:.:.:-:.:.: .. :-:-:.:-:-:.:.:.:.: .. : .. :.:.!:! 

:r~::;:~·:;·:·:·:::~:~';:R::~~::~'::::~::;·:~~:iil -
---------~ .. ~. ---'"' ~~~ 

~ § 

Invoke your 
support structure 

~ YM .~.:.~ :.: 
-.:.:.: .. :.:.:.:.:.:.:.:.:-:.:.:.:-:.:.:-:.:.:.: .. :.:.:.:.:.:.:.:.:.:.:.: .. :.:.:.:.:.:.:.:.:.:.:.: 

Return the system 
to the customer 

EC 366189 
15 Jan 79 

EC 366233 
30 Apr 79 

The Start MAP contains: 

• The main guidance and distribution to all 
other MAPs. 

• The 'main entry' with information for 
troubleshooting. 

• The start point for troubleshooting. 

Whenever a signal has to be probed, use the 
General Logic Probe (GLP), described in 
Section 4 of this manual . 

The Exit MAP contains: 

The 'central return point' after all CE 
activities. 

Procedures for final verification of all 
maintenance activities. 

Instructions to invoke support for a 
solution, if the MAPs fail. 

EC 366493 PIN 8488416 
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Preventive Maintenance 

The only preventive maintenance on the central 
electronic complex of the system has to be done on 
the air filters. 
These filters are located in the front and back cover 
and should be maintained at least once a year. To do 
a proper maintenance the filters must be removed 
since dust and other particles which reduce air 
throughput collect on the inner side, see Figure B. 
Clean or replace the filters. 
In a very contaminated enviroment cleaning or 
replacement may be necessary more often. 
After you have cleaned or replaced the filters make 
an entry in the inspection table, see Figure A. 

Inspection Table 

INSPECTION DATE REPLACED CLEANED 

Air filter part no. 8483722 

Figure A 

© Copyright International Business Machines Corporation 1979,1981 
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General System Infonnation, Section 4: Tools 

Table of Contents 

Title 

Contents of Section 4 4000 

General logic Probe II 4005 
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G'eneral logic Probe II (GLPII) 

The GLPI' is a tool used to detect logic 
signals. Its operation and maintenance are 
descr j bed in deta i 1 in the 'Genera I Log i c 
Probe I I Manua 1'. SY27-0 127. 
The GLPI I can be used to check signals of two 
technologies in the system (Dutches and VTL). 
which are compatible; therefore the following 
gu i de app lies to both techno I 09 i es. I t does 
not replace or override the instructions in 
the GLPI I manual. 

Preliminary Setup with Checking for 

Correct Operation 

1. Connect cables as shown. 
2. Set TECHNOLOGY switch 2 to MULTI. 
3. Connect probe input lead to OlA-C2 F2 UOZ 

(+osc. out): 
Both indicating 1 ights 9 have to be on. 

4. Connect probe input lead to 0IA-B2J03, or 
003. or U03 (~5V). Up indicator should be 
on. If the down indicator is on, it 
usually indicates a failure of the probe 
input around lead. 

© Copyright International Business Machines Corporation 1979, 1981 

if':,::~',::::'::::~:':':':':-:':';:::':':::::'::::':':.:.:.:-:.:.:.:.:.:. 

:::. 
'.' 

iii 
::: 

~~~ 
m 
:~: 
~:~ . :. 
j=i 

This connection to the logic ground 
must be made, since both power cable 
leads are isolated from the probe inpuf 
ground. 

:::' 01 A • A2 <f-- ___ '-r-......_ 

:::: any pin 008 (Gnd) r"'r~"""'o::::::~-Io.-.J.-':: 
N ~ 

i.~,i ~ ..... 
:::: Power Cable i:~: 

:~!t:.:.:::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:-:.:.:E 

/ "-, 

) 
f'), 
~) o o o () () 

'-- ' o 
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Latch Function 

1. Perform preliminary setup with checking 
for correct operation. 

2. Set TECHNOLOGY sw j tch ® to MULTI_ 
3. Set LATCH sw itch Q) to NONE. 
4. Connect probe input lead to pin being 

tested. 
5. If there is a valid static logic condition 

present, one of the indicator lights CD 
is turned on: 
• If the UP light is on, set the LATCH 

switch to DOWN, 
• If the DOWN light is on, set the LATCH 

switch to UP. 
the light, which is off will be turned on, 
and both lights stay on. 

Example: The DOWN light was turned on in 
step 5, therefore the LATCH switch has been 
set to UP. 

Main Input + 

DOWN light S~-------------L.-..----"""S 

Result: UP light on ----------------------IIIMI\~ 

Latch Function with Gating 

t. Perform preliminary setup with checking 
for correct operation. 

2. Set TECHNOLOGY sw itch (?) to MULTI. 
3. Set LATCH swi tch Q) to the expected 

I eve I. 
4. Set GATE REF switch ® to +1.4 v. 
5. Connect the board pin used for gating to 

the appropr i ate GATt NG pin G) . 
6. Connect probe input lead to the pin being 

tested. 
7. If there is no signal on the gate, the 

probe operates in the normal way. 
If, however, a signal is on the gate at 
the same time, a signal is present on the 
main in~ut, the appropriate indicator 
light ~ is turned on. 

Exarnp les: 
Main Input 

Gating Pin + 'filS ---.... ---_____ L--____ _ 

Result: UP light on ~ 

Main Input 

Gating Pin T 

Result: UP light on -----.:---------Et::---~S 

Main Input 

GatiJ\g Pin -

Result: UP light on -------------------~S 

o 00 00 00 o 
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Power-On Sequence Flow Chart 

Press the power on switch 
(located on CCP) 

The power on switch overrides 
the contacts of PCC - K04 and 
applies line voltage to TRl 04, 
AMD's (blowers), diskette drives 
and to the meter power pack 
(if installed) 

TR 1 04 generates the AC voltages 
for PS 104 and PS 1 03 (if present) 

Two reset signals are generated: 
1. POR to MSSS 
2. Reset to PC 

600 ms power on time delay 
on the BPC card is started. 

The power 'in process' indicator 
on the OCP is switched on if 
control line C26 is inactive. 

All voltages generated by 
PS104 (and PS103 if present) 
are checked 
+24V 
+ 12V, - 12V, + 8.5V 
+ 5.1 V -- 5. 1 V 

1. PCC - K04 is picked. 
2. 'PO R to MSSS' is removed. 
3. 'Reset to PC' is removed. 
4. The base power on indicator 

is switched on. 

The Support Processor starts its 
'Basic Assurance Test' (BAT) 
and IML. During IML various 
tests are executed and the power 
controller is tested. 

Note: 

The base power off F L can be set by: A reference code 
1. Any thermal switch of gate and ferro stack open'l F7 xxxx 81 is displayed on 
2. TR104 thermal switch open. the CRT screen and the basic 
3. Power off key operated. check I ndicator is switched 
4. 10 second timer on BPC card on. MSSS keeps powered up. 

© Copyright International Business Machines Corporation 1980 
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No 

o 

The power on program is loaded 
from the diskette into the SP 
storage and it is executed. 
For more details see: 
'Power on sequence via PC' 

No 

A voltage monitoring routine is 
performed every 256 ms. All 
processor voltages are checked for 
exeeding upper or lower limit 

1. A power log is performed. 
2. System is powered down. 

MSSS keeps powered up. 
3. A reference code F7 xxxx 01 

is displayed. 
4. The basic check indicator is 

switched on. 
Note for PDL5 machines only: 
If a - 5.1 V problem on 01A - B1 
is detected, the system is powered 
down and no reference code is 
displayed. The basic check 
indicator is not turned on. 

No 

o 0 o o o o 

EC 366356 
28 Mar 80 

The power complete 
indicator is switched on 

The power off program is 
executed. 
The entire system is powered 
down in sequence. 
For more detailed information 
see: 
'Power off sequence via PC' 
in this manual. 

o o o 

Yes 

Yes 

No 

() 

PIN 5684096 4010 Page 2 of 6 

1. A power log is performed 
2. A reference code F7 xxxx 01 

is displayed. 
3. The basic check indicator 

is switched on 
The system keeps powered up. 

A reference code for 
M FCU and / or Channel 
I/O power incomplete 
is displayed. 

Yes 
Channel I/O's 
and/or MFCU 

The power complete indicator 
is switched off. 
The power in process indicator 
is switched on. 

* The turn off limits and CE limits 
are shown on page 4005. ' 

B 

00 o o o o ( 
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Power-On, Sequence Timing Chart 

Power anI off switch "on" (t 

)J 

AC line Voltage to TR \04, blower.diskettes " , 
" ~ 

I 
I 

( 

PS104; + 12, +8.5V, +5.1V, -5.1V, -12V,> 8 

PS104 or PSl03 + 24V > 7.SV 

Power on time delay (600 ms) 

Pick PCC· K04 

" , 
5% " #I 

" , 

C 
u ~ 

" , 
I " " 600 ms ±25% .. 

" ,-. ... , 
" ~ 

Base power on indicator " , 
1J ~ 

POR to MSSS 
, 

(( 
T )) 

Reset to power controller 
, 

(( 

~ » 

PWR controller ready (( 
, 

)} " , 
Pick PCC· K03 (AC to PSt02) (( 

)) , 
PS 1 02· DC voltages (( 

)) 7 

PSl12 - 6.54V (- 2.2VI (( 
, 

» 7 

PS 111 + 4.26V initial voltage (::::':1.0V) (( 
, 

» " 
PS114 - 1.52V t( 

, 
)] ., 

PS113 - 4.34V (( 
, 

)} I 
7 

PSt 11 + 4.26V final voltage (( 
, 

" 
, 

Pick PCC· K02 (AC to PSt05) (( 
, 

)J , 
, 

PS105· DC voltages (( 

JJ " , 
Pick PSl05· KOl (+6V) {( 

JJ #I 

Start 5424 {( 
, 

Jl , 

Start CH I/O's ({ 
, 

JJ , 
5424 and CH I/O's ready (( 

, 
}) , 

" Power in process indicator I 
" , 

Power complete indicator (( .-)] , 

BPC Power on . ..... BAT,IML Power on sequence . .... Power on 5424 ... (hardware controlled) .. ~ (including PC· TesU . ~ Program controlled 
. 

and channel I/O's 
.. 

For more details see 'Power on sequence via PC' 
© Copyright International BUSiness Machines Corporation 1980 
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Power-Off Sequence Flow Chart 

POWE R off key at the OCP or 
Power off switch is pressed 

The program power off latch 
on the BPC card is set. 
This activates the digital sense 
line 035 (power otf program), 
and starts the 10 seconds 
timer on the BPC card. 

Sense line 035 generates an 
interrupt request to the support 
processor. 

The SP executes the power 
off sequence. 
For more details refer to 
'Power off sequence via PC' 
in this manual. 

No 

Yes 

Yes 

© Copyreght International Bu~aness Machines Corporation 1980 
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TR 104 thermal switch opens or 
the gate thermal loop opens 

Digital sense line 003 or D 18 
is activated. 

No 

The Base power otf latch on 
the BPe card is set. 

1. PCC . K 04 is dropped. 
2. The Base power on indicator 

is switched off. 

The power off function 
is complete. 

The Base power off latch is set 
by the 10 seconds timer. 
The machine is switched off 
without power - off sequence. 

Yes 

00 o O 0 , 
" ' 

Any voltage failure 

No 

1. A power log is generated. 
2. The basic check indicator 

is turned on. 

The SP executes the power· off 
sequence. 
For more detdils refer to 
'Power - off sequence via PC' 
in this manual. 

PWR off sequence proceeds and 
Digital sense lines 003 (TR 104 
thermal switch open) and 018 
(Gate thermal loop open) are 
tested for off. 

O'OQ,'()' I, I I,' L o o 
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1. All PC control lines are reset 
and the basic check indicator 
is set by control line C29. 

2. The 'escape done' bit is set 
(xx Mark). 

3. A reference code is displayed. 

PIN 5684096 4030 Page 4 of 6 

MSSS is switched off by 
control line C 27. 
No error information is logged. 
No further error information 
is available 

The power log is analyzed 
a nd a reference code is 
generated and displayed. 

The SP activates the control 
line C 27 via the PC to the 
BPC card. 

o o o 000 o o 00 

B 

o o ( 
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Power-Off Sequence Timing Chart 
(POWER CONTROLLER READY) 

Power onl off switch "off" 

" 
14' 

Program PWR off latch 

,,, 
PWR off program 035 

" 
10 seconds timer run (on BPC) 

PWR off program C27 

Base PWR off latch 

POR to MSSS, reset to PC 

Base PWR on indicator 
, '1' , ,,, 
, 

" 
" , .. pcc- K04 

, 
" 

" "" 
AC line V to TR 104, blowers, diskettes 

Power in process indicator 

, 
II' 

Power complete indicator 
" " , 

" 
" " 

Start 5424, and CH I/O's 

, 
" 

" '" 
PSl11 + 4.26V final voltage 

, 
" , ,,, PSU3 - 4.34V 

, 
" 

" " 
PS114 -1.52V 

, ." 
" '" 

PSll1 +4.26V initial voltage 

4' " PS112 - 6.S4V 
" "" 

PCC-K03 
If " , 

" , 
" 

" " 
PSl02· DC voltages 

, 
" , 
" 

PS105· KOl (+6V} 

FCC- K02 
, 

" , II' 
II " J1 ,., PSl05· DC voltages 

j I t I 
PWR control1er ready C32 

i j..-- Power sta~us is 
read and stored 

© ~Yfight International Business Machinas Corporation 1980 
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L.... ..... 

. ~ ....... 

o 000000 o 00000 00000 OOO(j 

\ 
, 

'---. 

\ ~ " I \ , , ~jI , 
, 

"7 

) 

, 
, 

I 
500msmin ·1 I 

I 
I 

I 

Power off program is executed .. I Base power off 
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Q 

o 
o 
o 

o 
Q 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

pee BPe - CARD 01A - A2 B2 (ALD - VB 421/427) ,-----------------------1 ----, 
+24V CNTLO + 24 CNTLO 

TR PS 
104 104 

Board 
01A-A2 

I 

I 
I 

P12 

P11 V> 85% 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

+24V~~~~_Cr_~~ 
V> 85% 

Base PWR On INO 

Filter 

I 
I 
I 
I 
I 
I 
L 

pcc'- K04 
~ 

CCP 

PWR On 

PWR Off 

OCP ,--
I PWR Off 

I 
I IML 

I Lamp Test 

I 

I 
I 
I 
I 
I 

l 
I 
I 
I 

I __ ----1 

+24 V 

..... -tl~--t 
- 5.1 V ~-O---~r_---I Camp 

t-...... ---t 
Camp + 12V l---{)o---cr_---I r-..,..,------I 

+ 8.5V ~-O----C>----I Comp ........... - ....... 
+ 5.1 V l---o---C>---I Comp 

-12V~~--~>---I 

- PW R Off Prog C27 

- TR 102 TH Failed 009 

- TR 105 TH Failed 008 

- Inlet TH failed 004 

- TR 104 TH Failed 003 

- Gate TH Failed 018 

-PWR Off Key 

- PC Ready C32 

- ManuallML 

+ Lamp Test 

- PWR Complete C26 

S04 U06 

M12 M11 V>85% 
A 

M10 P09 V>85% 

M09 M08 V> 85% -POR to MSSS 

S03 U05 V> 85% 

- Reset to PC 

~~-_+--------G-1-1~TP 

- TR 102 TH Failed 

- TR 105 TH Failed 

- Inlet TH Failed 

- TR 104 TH Failed 

- Thermals Failed 

- PWR Off Prog 

-ManuallML 

OCP 
IIPWR~ r! Complete I 

CE PANEL - PWR Check C29 ...------- -, 
I I 
I CE ModeSW I 
I ~-----C-E-M-od-e---_cr_~ 804 -CE Mode 

I I ____ J 

+24V 

o 
~ ....., 
c: 
o 
U 
~ 

Q) 

~ o 
a.. 
Q) 
CIJ 
CO 

CO 

- Pick PCC - K02 C02 

- Pick PCC - K03 C34 

- Start I/O CU C01 

Spare U------1 

Spare 

Spare 9 D05 8' e 805 + Spare 

Spare ~ 8' 803 ~ Spare 

,1. D02 f':'l J:":b 802 A 
Spare '( IT E.T '( Spare 

~ r::b. S13 A. 
Spare T L,J-- . cr y Spare 

L-__________________________ ----1 

009 

008 

004 

003 

+24V 

010 

u.. 

0 
0 ,-
~ 

,.... 
0) N 
0 .... q-. 

0 CO 
CD .... 
Ll) 

Z 8, -:. 0.. 

CO 
co .... 
MCO 
CDC 
CDCQ 
M..., 
OM 
WN 

CD O ~CO 
CD~ 
CDCQ 
M~ 
Oco 
WN 

l-
W 
C 

81 -0 
~ 
c 
0 .;; 
RI 

8. 
0 
(.) 

II 
~ 

:E 
u 
RI 
~ 
I!I 
CD c .;;; 
::J 

co 
LV 
~ 

.g 
0 '-E I Q) 

! It) 

.= ...J ~ .E 
0 
0.. 

.21 

~ >- .... 
(t) c. (t) 0 

(.) ~ 

@ 
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Power Controller Description 

PC General Function 

The power controller in an adapter is used for con
trol and monitoring of the power complex. The PC is 
one byte wide and receives commands and data 
from the support processor via the processor bus O. 

Read data and interrupts are sent to the support 
processor via the processor bus 1. 

The tag-bus signals are used for control and timing 
purposes. 

The PC consists of three cards: One interface card 
and two sense cards. 

Functions of the PC Interface Card 

The following functions are performed by the inter
face card: 

• Tag and response control for the processor 
bus. 

• Input from processor bus 0 into the write-bus 
register. 

• Parity check for bytes from bus O. 

• Address match test. 

• Input control to the PC-command register. 

• Command checking and decoding. 

• Machine check and command check genera
tion. (The checks are handled by the support 
processor.) 

• Provides PC status (Machine check, command 
check and interrupt control bits). 

• Read/write strobe generation. 

• Register selection and sense byte selection on 
interface card and on both sense cards. 

• Read data transfer control via the Read Bus 
Register to processor bus 1, including parity 
generation for read data. 

• Interrupt request control to the support proc
essor via the processor bus 1. 

© Copyright International Business Machines Corporation 1979 
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o 000 • 
Functions of 'the PC Sense Card 

The PC sense cards are used for data input, output 
and interrupt request generation. Thirty-two analog 
sense lines and 27 digital sense lines can be wired 
to one sense card. Four registers (one byte wide) 
are located on each sense card. The registers, also 
called latch bytes (LB) receive data from the support 
processor via the PC interface card. 

LBO and LB 1 are used for control signals for the 
power complex. 

LB2 controls the 36ms timeout circuit, the interrupt 
mask, the byte test and address check. Byte test 
and address check are test functions used for the 
power controller diagnostics (see topic PC sense 
card). 

The function of the interrupt generation is decribed 
under the topic: Voltage monitoring during normal 
system operation and interrupt generation. 

LB3 contains always the bit pattern for the digital 
input of the digital-analog converter (see topic ana
log measurements). 

The contents of each register can be read by the 
support processor as well as the status of the digital 
sense lines and the output of the 32 comparators. 

PC Sense Card 2 

The PC-sense card 2 is used for the PU
identification and a limited number of power 
sense and control lines. Most of the sense - and 
control lines are spare (see sense and control table 
in this manual). 

I DET I 

00000 
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Power Controller Data Flow 
EC 366189 
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From {,S .:i~:::.!.:: __ ~ ____________________________ I ______ ~~}TOother 
Support S • I ' adapters 
Processor I Tag Bus c 

£ , 
I Write Bus 

.. Register ~ 
~ Control 

Register 

~ 
~ 
f4. 
3 

HEX '85' ~
, Wired Address 

Any Tag 

r------.~ 
Tag TAC 
and ~~------~ 
Response I/O TAG 

-. Control t-:-T.;;;C ____ -t_ 

TO 

Halt 

-
r--

From BPe Reset to PC _ 

• I Reset PC --l OR ~""""'r----+-I--

I - Register ~ 
Control 

:-r--___ ...... 

L----
'-- R~lster 10-

Control 

.----1 Machine 
Check ~ 

Command 
Register 

~ Command Invalid Command 

...!. Decode Gate PC Read Bus 

~ and Ga~e PC Interrupt Bus 

~ to- Check Select Sense Byte 
~ 
~ 
~ 

7 

Latch 
Register 0 

..! 
5 

Read/ Write 

Select Latch Mod. 

Control lines 

1'----

Command r
Check 

Strobe 
Generator 

Read Strobe 

Write Strobe 

Latch 

l R~"'~ ~ f"'OO--
~ Control rB 6 ~ 

OR ~PC Read B~S 

~ -

- -

Read Bus 
Register 

~ 
1 
~ 

~~ 4 A 
~ (9) 

~-
~ 

__ I nterrupt ~+-I_n_te_r_ru..:..p_t_R_e_q_ue_s_t _to_S_up..:..p_o_r_tPr_oc_es_so_r_--, 
Control 

r-..... __ ... 

:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.; .. :.;.:.:.;.; .: ;.:.:.:.: ':::.:.:.::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.::. :. :. :.:.:.:.:.:.:.:.:.:.:.:.:.: .:.:.:.:.:.:.:. ':':':':':':':':':':':':':~";:':~I':':':':':':':':':':.:.:.:.:.:.: :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::::::: 
.... PC Write Bus 

I max. 64 Analog Sense Lines 64 
" Voltage .... 

Dividers 

I max. 54 Digi1a1 Sense Lines 
I 

fill 
..... +- Register ~ 

~ Control I-
jill 

Normal'led Voltages 

LBO 

LB1 

LB3 
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o 00 o o 00 

o 

7 

o 

7 

o 

7 

o 

II ! 
Control Lines .. 

EnableTO_ 36ms -;E--B ""n"p' T,m~"' 

Control Lines .. 

I 

~ 

~ 
Interrupt ... B;.I~t..;O_ . ..;.1_ ... 1_ LJ __ ... 
Generator 

.:. 
:.: 
',' 

',' 
::: 
::: 
~i~ 
',' 

::: 
::: 
'.' 
'.' ',' 
'.' 

Ii: 
:::: 

11\ 

~:~' 
:::: :.:. 
:::: 

~~r 
max, 32 Analog Sense Lines :~:: 
max. 27 Digital Sense Lines :':: 

DET 

o 00 00 

~ 

,.. 

- PI 
~ 

Register ~ 
'----- Control t-

t-

... 

--

o o 

LBO 

o 

7 

LBl 

0 

Control Lines 

Enable~ 

~_~_ """uP' T""",", 

Control Lines 
1-

7 

LB2 
O 

'T 
~ 
t! 

111-1-_ ... l!:-+:~':':~~-~':":~~:=:='~:/_A":"d":"d_res_s_C":'h":"ec=--k _______ '---1 ~::iO, ~,W"M 
~ l82, .' 7 ""n"p< 58', 0 ""-;: ~-;:, ~ .! 5 

6 
'7 

SB7, 4·7 Mask 

LB3 

0 
..... rB + 

Digital 32 
L.. r 

Interrupt Bit 2·3 
Analog Compa· l- Generator 
Converter rators ,.. 

7 

o 0 o o o () o 

B 

I 
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Power Controller Write/Read Operation 

No 

Start 

The Support processor places the 
adapter address on bus 0 and 
activates a tag -line. 

The PC receives the bits from 
bus 0 in its 
Write bus register. 

PC compares the Write bus 
register content with its wired 
address. 

The SP addressed an 
other "adapter. 

The machine check bit is set 
in Latch register 1 of the PC 
interface card. 
(PC status register). 

Yes 

© Copyright International Business Machines Corporation 1979 
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No 

PC sets the PC selected latch 
and responds by activating a 
tagsignal to the SP. 

The SP places the command byte 
on bus 0 and activates a tag line. 
Command byte is put into the 
write bus register 

The command byte is 
transferred to the command 
register. 

The Command is decoded 

No 

Machine check bit and command 
check bit are set in Latch 
register 1 of the PC interface card 
(PC status register). 

I 

Yes 

DET I 

PC responds by activating a 
tag line to the SP 

PC command decoder activates 
the register select line. 

SP places the data byte on bus 0 
and activates a tag line. 
The data byte is put into the PC 
write bus register. 

PC responds by activating 
a tag line to the SP. 

The write strobe pulse is 
generated and data byte is 
transferred from the write bus 
register into the previously 
selected register. 

No 

Read command 

PC command decoder activates 
the sense byte select line. 
Note: Also the content of PC 
registers can be read. 

The data byte from the 
previously selected source is 
gated to the read bus register. 

The PC generates the 
correct parity. 

The SP activates a tag signal to 
indicate that the read data byte 
is expected on bus 1. 

PC generates the read strobe 
pulse and gates the read bus 
register content to bus 1. 

PC activates a tag signal to 
indicate that a data byte is 
placed on bus 1. 

The SP fetches the data byte 
from bus 1. 

The SP resets a tag line and the 
PC resets the PC selected line and 
the command register. 

Operation complete 

EC 366189 ., 
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Power On Sequence via PC 
The CMD POS number shown to the right of 
the flowchart blocks is part of the power log 
display picture. The number is put into the log 
display if an error occurs in the corresponding 
step of the power sequence. 

Press PWR on key 

BPC controls power up for MSSS 
and disables the MSSS reset 
signal. 

The following tests are executed: 
Basic Assurance Test, 
Display Unit Adapter Test, 
Power On Test 
( See description in this book.) , 

Power on and power off program 
is loaded from diskette and 
execution of the power on pro· 
gram is startet. 

Set control lines: 
C18 Test bit for PC· reset 

g:~} SC2 InterruptMask 
C63 (Disable analog interrupt) 
C64 

~) ~~;;!:~~~::::~~. 
C41 SCl enable timeout 

Start wait loop max 50ms 

Test the following voltages for 
correct value: 

6 A41 PS103 + 24V 
o A41 PS104 +24V 

A42 PS104 + 12V 
A46 PS104 +8.5V 

o A44 PS 1 04 + 5.1 V 
VIA44 PS104 +5.1V 

01A·A2 
01A·A2 
01A·A2 
01A-C2' 
01A-C2j 
01A-B1 

CMD POS 
0100 

CMDPOS 
0110 

o 

© Copyright International Busineu MachiMI Corporation 1980,1981 
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Yes 

No 

-~~~~---~- -------

o 00 00 

Test the following voltages for 
correct value: 

A43 PS104 -12V 01A - A2 CMD POS 
A45PS104-5.1V O1A-C2 0111 

Start wait loop max.40ms 

Test analog sense line for off: 
o : A54 PS 102 + 5.1 V 01 A - B 1 
V/~A54 PS 102 + 5.1 VOlA - 82 

Yes 

CMO POS 
.D120 

Yes 

o 

I DET 

00 o 0 

Set control lines: 
C15 Reset 1/0 
C33 Reset I/O controller 
C32 PC ready 

Start wait loop max 200 ms 

Test thermal switches: 
009 TH • SW TR102 
'003 TH -SW TR104 
018 Therm. loop gate + ferros 

Test digital ties: 

D~~D15, 016 __ 
D12, 017,032, 034,053, 054 

D02, 011 ;514, 021, 038-;-033 
052 

Test analog ties: 

----------
A09, A16, A17, A18, A20, A21 

AM, A 1"0,"' A34, A35, Ale, A37 
A40,A~ ____ 

A19,A24,A25,A26,A27,A50 

A53 
A11:A12, A14, A15, A28. A29 
A49,A51 

o 

CMD POS 
0130 

CMD POS 
0131 

0132 

0133 

o 

CMD POS 

0134 

0136 

0137 

EC 366356 
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._---- -'-'''' 

o 

No 

o 

Reset control line C29 
(Power check to BPC) 

o 

Set control line C34 
(Pick PCC· K03, 
Turn on PS102) 

Start wait loop 880 ms 

Test analog sense line for on: 
A39 PS102 + 10.1V 01A· 82 

Test analog sense lines: 
A22 PS 104 + 5.1 V 01 A - Cl 
A54 PS 102 + 5.1 V 01A- 81 

to page 
4320 

o 0 o 

CMOPOS 
0140 

CMOPOS 
0141 

Legend: 

6 POL40nly 
o PDL50nly 

o 
from page 
4320 

o 4331 - 1 only 
V 4331 - 2 only 
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Power on Sequence via PC (continued) 

No 

No 

to page 
4310 

from page 
4310 

Start Wait loop max 60ms 

Test digital sense lin~ for on: 
026 UV PS 112 ( - 6.54V) 

013 UVPS 1"1''4 (=-1. 52V-) 
020 UV PS 113 ( - 4.34V) 

Yes 

CMO P~S 
0150 
0151 

Yes 
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No 

Start wait loop max 360ms 

Test analog sense lines for on: 
A56 Bias from PS 102 to 

PSll1 12.3V 
A57 Bulk from PS 102 to 

PS 112 7.1V 
ASS Bias from PS 102 to 

PS 112 12.3V 
A59 Bulk from PS 102 to 

PS 113 9.5V 
ABO Bias from PS 102 to 

PS 113, PS 114 12.3V 
ABl Bulk from PS 102 to 

PS 114 6.8V 

Yes 

CMO P~S 
0160 

Yes 

o 0 00 o 0 
• 

o 

EC 366366 
28 Mar 80 

Start Wait loop max ~s 

Test digital sense lines for on: 
026 UV PS 112 ( - 6.54V) 
013 UV PS 114 (- 1.52V) 
020 UV PS 113 (- 4.34V) 

Test digital sense lines for off: 
022 OV PS111 (+4.26V) 
023 OC PSll1 (+4.26V) 
024 OV PSl12 (-6.54V) 
025 OC PSl12 (-6.54V) 
027 OV PS113 (-4.34V) 
028 OC PSl13 (-4.34V) 

0290V-:-PSll4(-1.52V) 
030 OC PSl14 (-1.52V) 

00 o o 

EC 366390 
10A~81 

CMO P~S 
0170 
0171 

CMOPOS 
0172 

0173 

Yes 

Yes 

o 0 0 

PIN 5684098 4315 Page 20f8 

Set control line C09 
(Start PS 112 - 2.2V) 

Start wait loop max 220ms 

Test digital sense lines for off: 
026 UV PS 112 ( - 6.54V) 

Yes 

CMD P~S 
0180 

Yes 

to page 
4360 

to page 
4320 

0 0 ~ I 0 0 0 

I 

B 
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Power on Sequence via PC (continued) 

No 

from page 
4315 

(BJ 

Start wait loop max. 40ms 

Test digital sense line for on: I CMD POS 
D~9 UV PSi 11 (+4.26V) --' 0190 

Set control line COO 
(Start 1'5111 initial) 

Start wait loop max 430ms 

Test analog sense line AOS 
PS 111 output> O.5V 

Yes 

CMD POS 
G1AO 

Yes 

Yes 

I 
I 

© Copyright International Business Machines CorporC!tion 1980,1981 
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Power 

No 

No 

Set control line C11 
(Start PS 114 -1.S2V) 

Start wait loop max 220ms 

Test digital sense line for off: 1 CMD POS 
013 UV PS114 (-1.52V) 01130 

Start wait loop max 40ms 

~~~~~~~~------~ 

Yes 

CMD P~S 
01CO 

Yes 

I DET _ .. 

o 00 o 00 o 

No 

Set control line C 10 
(Start PS, 13 -4.34V) 

Start wait loop max 340ms 

Test digital sense lines for off: CMD POS 
D20 UV PS113 (-4.34V) 01 DO 

Yes 

to page 
4360 

Yes 

EC 366356 
28 Mar 80 
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o o o o 

Set control line C19 
(Start PS111 fln"U 

o 

Start wait loop max SeOms 

Test digital sense line for off: 
019 UV PSHl (+4.26V) 

o 

CMD POS 
01 EO 

o 

~--------~----------~ 

No 

Test analog sense lines for on: CMD POS 
AOS PSll1 +4.26V OlA· B1 01 E1 
A06PS112 -6.54V01A-B1--
A07PS113-4.34V01A-Bl 01E2 
Aoa PS114 -1.52V OlA· 81 

Yes 

to page 
4330 
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Power on Sequence via PC (continued) 

Start wait loop max 50ms 

Test analog ties: 
A63 

A 13, A48 

Yes 

to page 
4360 

No 

CMD POS 
1100 

CMD POS 
1110 

1111 

© Copyright International BUlinell fMchinn Corpor.tion 1980,1981 
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Start wait loop max 50ms 

Test analog sense lines'for on: 
A63 PS104 - 5.lV 01A· 81 

A48 PS104 + 12V 01A· 81 

Yes 

o 0 o 

CMD POS 
1200 

CMD POS 
1210 

1211 

o 0 

EC 366356 EC 366390 
28 Mar 80 10 Apr 81 

Start wait loop max 50ms 

Test digital sense lines for off: 

008 Thermal switch TR 105 

Test analog sense lines for off: 

A38 PS105 - 8.5V 01A· Al 
A62 PS105 - 8.5V 01A· C2 

Set control lines: 

No 

CMD POS 
0200 

CMD POS 
0210 

CMD POS 
0211 

Yes 

C 23 indicator for PS 105 installed 
C02 Pic" PCC-K02,Turn on PSl05 

o '0 0 o 

to page 
'4335 

00 o 

No 

o 

PIN 5684098 4330 Page 40f 8 
B 

Start wait loop max 60ms 

~--------~--------~ 

o 

Test digital tie (to + 5V~ 
008 

00 o 

jCMD POS 
10300 

CMD POS 
0310 

Yes 

o I~"") ( '. 

\~ \ 
o I( 
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Power on Seq·uence via PC (continued) 

Yes 

Start wait loop max 450ms 

Test analog sense lines for on: 
A02 PS105 + 8.5V OlA· Al -----------

No 

CMO POS 
0400 

b. A 0 1 PS 1 05 - 5.1 VOl A - A 1 0411 
o A 0 1 PS 1 04 - 5.1 VOl A - A 1 

A 03 PS 1 05 + 5.1 VOl A - A 1 

A38 PS105 - 8.5V 01A - Al 0412 

Legend: 

b. POL4 only 
o POL5 only 
o 4331 -1 only 
V 4331 - 2 only 

Yes 
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Power 

Start wait loop max 40ms 

Test analog sense line for on: 
A52 PS 105 + 6.0V 01A - Al 

CMO POS 
0420 

[ DET 

o o 

I 

00000 00 

Reset control line C47 
(Enable interrupt 
- 5.1 V from 01 A - A 1 ) 

Start wait loop max 50ms 

Yes 

CMO POS 
1400 

Test analog sense line for on: CMD POS 
1410 A 13 PS104 + 12V 01A· A1 

Yes 

to page 
.4360 

EC 366356 
28 MarSO 

EC 366390 
10 Apr 81 

o o o o 

No 

Start wa it loop max 70ms 

Test analog ties (to Gnd) 
A02 
A01-------

A03 ----------
A38 -Ai"3-------

to page 
4340 

o 

CMO POS 
0500 

PIN 5684098 4335' Page 5 of 8 

o ( 

F 
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Power on Sequence via PC (continued) 

No 

from page 
4335 

Start wait loop max 440 ms 

No 

CMD POS 
0600 

~--------~--------~ 

Test analog sense lines for on: CMD POS 
A31 PS104/PS105'" 8.5V 01A - C2 0610 
A33 PS104/PS106 -6.1 VOlA - C2 
A30PS105 - -+5.1volA-C2 0611 

Ves 

to page 
4360 

Reset control lines C 46 
(Enable interrupt -5.1V 
on 01A - C2 col. K to X) 

to page 
4350 

© Copvright International Busin •• Machines Corporation 1980,1981 
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o 0 o 00 o 0 o 0 o 

No 

Start wait loop max 90 ms CMD POS 
~--------r-------~ 0000 

Test analog ties (to Gnd) CMD POS 
A31,A33 0010 
A62,A64--- 0911 
A30--- -----0912 

.. 

to page 
4350 

00 

EC 366356 EC 366390 
28 Mar 80 10 Apr 81 

o 0 () 0 

PIN 5684098 

Page 16 of 8 
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Power on Sequence via PC (continued) 

No 

, 

from page 
4340 

Start wait loop max 50ms 

Test analog sense lines for on: 

A64 PS104 - 12V OlA - C2 

Test analog tie for off: 
A62 

Yes 

No 

CMD P~S 
0700 

C;'VIO POS 
0710 

CMDPOS 
0711 

© Copyright International Business Machines Corporation 1980,.1981 

4331 PDL4/5-A 

Power 

CA with 1 • 8 lines and 
PS 105 is installed 

Start wait loop max 70ms 

Test analog sense line for on: 
A62 PS105 -8.5V 01 A • C2 

Test analog tie for off: 
A64 

Yes 

to page 
4360 

CMDPOS 
0300 

CMDPOS 
0810 

CMDPOS 
0811 

Yes 

I DET 

o 

I 

000 o 0 0 0 

No 

from page 
4340 

Yes 

Start wait loop max 720ms 

No 

CMD POS 
OAOO 

Test analog sense lines for on: CMD POS 

A32 PSl05 -8.5V OlA· 82 OA10 
~r:.... PSl04 =-12V 01A-=-82 __ _ 
A23 PS105 + 8.5V OlA· 82 OAll 
or PSl04 + B.5V 01A· 82 

\ 

EC 366356 EC 366390 
28 Mar 80 10 Apr 81 

o 

No 

00 o o 

Start wait loop max 70ms 

o 

CMD POS 
0800 

Test analog ties for off: CMD POS 

A32 0810 

A23 0811 

Yes 

PIN 5684098 

Page 7 of 8 

to page 
4360 

4350 

o o 
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Power on Sequence via PC (continued) 

No 

Set control line C24 
(Pick PS 105 - K01) 

Start wait loop max 390ms 

No 

CMOPOS 
OCCO 

Test analog sense line for on: CMO P~S 
A52 PS 105 +S.OV 01A - Al OCl0 

Set control line C35 
(Power on 5424) 

Reset control line C45 
Enable interrupt + 5.1 V 01 A - A 1 

Yes 

© Copyright International Business Machines Corporation 1980,1981 

4331 POl4/5-A 

00 o 0 o o o o 

Start wait loop max SOms 
CMO POS 
0000 

Test analog tie: 
A52 

o o 

CMO P~S 
0010 

Yes 

00 o o o 

No 

EC 366356 
28 Mar 80 

Set control line COl 
(Start channel attached 
control unit$) 

Power on sequence is complete. 
Note: The indicators 'power in 
process' and 'power complete' are 
controlled by the power 
monitoring program 

() o o () 

EC 366390 
10 Apr 81 

CMO P~S 
OEOO 

o o o 

PIN 5684098 4360 Page 8 of 8 

() 

from pages 
4310 to 4350 

Read and store momentary status 
of all sense and control lines. 

Store momentary Master Mask 

Set Marks and Keys 

Set 'log pending' 
Perform power off sequence. 
(See flowchart in this book) 

o () o 

B 

I 

') 't,..) 



00 
-

o 00 00 000 o o 00 00 I' • 000 0000 o o o 

Voltage Checking During Normal System Operation and Interrupt Generation 

During normal system operation the SP operation con
trol program performs a voltage monitoring routine ev
ery 256ms lasting about 20ms. For some voltages it is 
unacceptable to have a time gap without voltage 
checking. Therefore. the critical voltages generate an 
interrupt request to the SP if the voltage drops below 
a limit defined by the op~ration control program. 
The Interrupt generating voltages are shown on ALD 
page YA031. 

Interrupt Generation 

NOle: The numbers in boxes refer to the numbers in 
the diagram on the next page. 

At the end of each voltage monitoring routine, a bit 
pattern for a voltage tolerance of 80 percent is written 
into LB3 of the sense card OJ. The output of LB3 is 
used as digital input for the digital analog converter [I]. 

Within this tIme no voltage 
checking IS poSSIble except 
voltages with Interrupt gen
eratIon. 

mterrupt 
masked 
off 

The DAC generates a voltage which is determined by 
its digital input. The DAC output is used by the 32 
comparators m. The comparators compare the nor
malized voltages from the sense points with the volt
age generated by the DAC, but the compare result is 
not transferred to the SP because the SP micropro
gram performs other tasks at this time (main sense 
loop). The comparator output of four important voltag
es per sense card, which must be continuously 
checked, is al::o wired to the interrupt mask circuit [11 
A four-bit mask is written by the SP into LB2 bits 4 
through 7ffi] and the output of bits 4 through 7 is also 
connected to the mask circuit. If any of the moni
tored voltages drops below the limit (determined by 
the digital DAC input), the comparator output changes 
its level. If an interrupt request from thIs voltage is a/
lowed by the mask in LB2 bits 4 through 7 [§J . the 
interrupt mask circuit activates an interrupt bit m . 
The active interrupt bit passes the sense byte selec
tion circuits [[l and enters the interrupt bus (]] . Any 
active bit on the interrupt bus sets the interrupt bit 7 
in the status register ~. 

1~-------256ms---------~~14'----------256ms--------~M4~--------256ms--------~~ 

© Copyright International Business Machines Corporation 1979 

4331 

Power I DET I 

An interrupt request to the support processor is only 
possible if previous SP operation control program 
steps have enabled an interrupt request by setting bit 
6 in the status register. 

If status register bits 6 and 7 are on, an interrupt re
quest to the SP is generated Eil During interrupt han
dling, the SP operation control program fetches more 
detailed error information using PC senses. 

Whenever an interrupt bit is activated and the timeout 
bit 0 in LB2 is on @] ,the 36ms timeout circuit is 
started @]. 

If the interrupt request to the SP is not handled within 
36ms, all power controller control latches are reset. 
This function has the same effect as emergency 
power-off. (But PS103 and PS104 are still switched 
on.) The 36ms timeout circuit is used as backup timer 
to ensure machine power-off in case of support proc
essor, power controller. or interface problems. 

EC 366189 PIN 8488691 
15 Jan 79 Page 1 of 2 

o o 000 
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" Voltage Checking During Normal System Operation and Interrupt Generation (continued) 

32~~~9{·~t .................................. ~It~I ... ~~_3~_~~:~';~~---------------5-e-le-ct-5-,g-n-al-s-------;~~: 
Lines ~ Selection 

\---=-D~lg:..:.:lta:..:.:l_=_se:..:.:n_se:..:.:L_I_ne_s __ _f C Ircu ItS 

~Selection 
LB3 

o 
DAC 

, PC Write Bus 

LB2 

Selection 

7 

o 
1 
2 
3 

Enable Timeout 
587,4-7 

Interwpt Interrup, Bit 
Mask ~"';';':'~~ __ ....J 

Ircults [!] 
Reset Control Latches 

Interrupt Bit 

~i~"')c;tS}--.. .., 
cards 

[!] 
Interrupt Bus 

Gate I nterrupt Bus 

Gate Read Bus ___ .-~ 10 From other Read Bus 
sense cards ----.... -.,;,,;,;;;;--..... ------.. ~ 

Status Reg. Tag Bus Signals A 

~~~---t A ID ~-----':'------I Interrupt Request to SP 

© Copyright International Business Machines Corporation 1979 
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Power I DET I 
00 o o o o o o o 0 0000 o o o o 

A 

BaSIC Interrupt 

Redd Bus 

o o o o 

4410 B 

To Support r«l 
~~P-ro-c-es-w-r~B-US-1~~~ 

o o 



000 00 o 00 0000 o o 
Power-Off Sequence via PC 
Pressing of the power-off key, or an error condition 
detected by the power on program, or by the power 
monitoring program, initiates the power off sequence. 
During execution of the power off program, there is 
also a power monitoring periodically performed. 
Only those voltages which have their corresponding 
bit in the master mask on are checked by power mon
itoring. 

The CMO pas number shown to the right of some 
flowchart blocks,is part of the Power log display pic
ture. The number is put into the log display if an error 
occurs in the corresponding step of the power se
quence. 

The power escape string shown on the last page of 
the power off sequence is used if a power off func
tion failed. If a thermal failure or a -5.1 V failure on 
01A-B1 is detected by the power escape string, the 
entire processor is switched off and no power log is 
available. 

Start Power off Sequence 

Start wa it loop max 50 ms 

Test analog sense line for on: 
A63 PS104 -5.1V 01A-Bl 

Yes 

No 
Wait loop end? 

Yes 

© Copyright International Business Machines Corporation 1980 
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Power 

No 

Set control lines: 
C15 Reset I/O 
C33 Reset I/O processor 

Reset control lines: 
C19 PSlll + 4.26V final 

Remove analog bits from 
master mask 
A05PSll1 +4.26Von01A-B1 
A06 PS112 -6.54V on 01A - B1 
A07 PS113 -4.34Von 01A-B1 
AOa PSll4 -1.52V on 01A- Bl 

Start wait loop max 3.8 sec. 

CMD POS 
8100 

Test for voltage < + 1.7V: CMD pas 
A05PS111 +4.26V 01A-Bl 8111 

Test for on: 
D19PS111UV 

I 

CMD pas 
8110 

Yes 

Yes 

DET 

No 

to page 
4470 

I 

.0000000 o o o 
Reset control line: 
Cl0 PS113 -4.34 V power off 

Start wait loop max 430 ms 

Test for on: 
020 PS113 UV 

Reset control line: 
Cll PS114 -1.52V power off 

Start wait loop max 430 ms 

Test for on: 
D13 PSl14 UV 

CMD PQS 
8120 

Yes 

CMD pas 
8130 

Yes 

Yes 

EC 366356 
28 Mar 80 

No 

Reset control line: 
C08 PS111 + 4.26V Initial power off 

Start wait loop max 2.9 sec. 

Test for off: CMD pas 
A05 PSll1 +4.26V 01 ABl 8140 

Sense line 
A05 off? 

Walt loop end 

Reset control line: 
COg PS112 - 6.54V power off 

Start wait loop max 650 ms 

Test for on: 
D26 PS112 UV 

Sense line 
026 on? 

Yes 

CMD PQS 
8150 

o 000 o 
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Power off Sequence via PC (continued) 
from page 

4450 

o Isable I nterrupts by setting 
control lines. 
C45+ 5.1V 01A-Al 
C46-5.1V 01A-C2 
C47 - 5.1V alA - Al 

Remove bits from master mask: 
A22, A39, 
009,022, 023, 024, 025, 
027, 028,029,030 

Reset control line: 
C34 Turn off PS102 by 

pee -K03 

Start wait loop max 3.3 sec. 

Test for off: 
A54 PS102 + S.lV on 01A-Bl eMO pas 

'6.VA54PS102+5.1Von01A-B2 8161 

No 

Test for off 
003 TR 104 thermal sWitch 
018 Thermal loop gate and ferros 

Walt loop end? 

to next 
page 

CMO pas 
8160 

Yes 

© COPYright International Business Machines Corporation 1980 
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00000 

No 

0, " I I 

Remove bits from master mask. 
002, 003,006,007,008 
011,012,014 ---+ 018 
021, 
032,033, 034,038 
052, 053, 054 
A13, A41 ---+ A46 
A48, A63 

Reset control line: 
C24 Drop PS105 - KOl 

(+ 6 V to 01 A - A 1) 

Start wa it loop max 1 second 

Test for off: 
A52 PS105 + 6Von alA- A 1 

Yes 

CMO pas 
8170 

Yes 

o o o 000 

No 

Remove bits from master mask: 
008 
A01,A02,A23,A30,A31,A32 
A33,A38,A64 

Reset control line: 
C02 Turn off PS 1 05 by 

PCC- K02 

Start wait loop max 6.S sec. 

EC 366356 
28 Mar 80 

Test for off: CMO pas 
A03 PS105 + S.lV OlA-Al 8181 

. -A62 PSlo5"'= as-v O1A~2- 8180 

Yes 

No 

Walt loop end? 

Yes 

. . .} o 00 o 

PIN 5684099 

Page 2 of 4 

Reset control lines: 
C32 drop PC ready 
C41 disable timeout of SCl 

The program controlled part of 
the power off sequence is 
complete. 
The MSSS is switched off by 
control line C27 via the BPC. 

o 

Log is written on diskette and 
Log analysis is performed. 
A reference code is generated 
and displayed. 
MSSS keeps powered up. 

Legend: 

(:., POL4 only 
o POLS only 
o 4331 - 1 only 
V 4331 - 2 only 

() o o 

Yes 

o 

4460 B 

o o o o 0 
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000 o o 800 00 o 
Power off Sequence via PC (continued) 

from previous 
pages 

;.;.:.:.:.:.:.:.:.:.:.:. :-:.:. :.: .:.:.:.:.;,g:~:~.\:.: .:.J~:~.~~~.~~:R,;~.~ ~:-: .:.:.:.:-:. :.:.:.:. :-:-:-:. :.:.:.: .:. :.:. :.:. :-:.:.:.:.:. :.:.:. :.: .:-:.:.:.:-:.:;:.:;.:.:.:.:.: .:.:.:.: .:. :-:.: .:.:.:-:. :.:.:.: .:-:.:. :.: .:.:. :.:.:. :-:. :.:.:. :.:-:.:. :.:.:.:.: .:.:. :-:-:. :.:.: .:-:.:-:.:-: .:-:.:. :.:.:.: .:.:.:.:.:.:-: .:.: .:.:.: .:.:.: .:.:.:. :.: .:. :.:.:-:. :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. :.:. :.:.:.:-:.:.:::: 
~ x ~ ~ ~ ~ --' .', '.' No ,', 

~ i 
',' .', 

:.: Set control line: ~e;5c~~::~I~~~~r controller :.:.1:1,:. 

C25 Reset power controller 

.'. 
Reset control line: ::: Reset control line: C 25 R PC reset ::: 

.. 

C25 Remove PC reset emove, :i ... ::i; 

Set control line: 
Set control line: C29 Set basic check indicator C29 Set basic check indicator 

Start wait loop max lOOms Start wait loop max lOOms 

~ ~ ~ 
~:~ Test for off: 

Test for off: 003 TR 104 thermal switch 
003 TR 104 thermal switch 018 Thermal loop gate and ferros 
018 Thermal loop gate and ferros Test for on: 

A63 PS104 -5.1 01A-Bl 

All 
Yes sense lines 

~Y!es~ __________________________ ~~t-______________________________ , OK? 

MSSS has still power on. :.~.~.:. 
Error information is logged 
Reference code is displayed 
Mark bit 6 (Escape indicatod 

1:1:1: No Wait loop end? Yes ~~;;O~SI::~~~d off by Yes Wait loop end? No : .... :. 

No Error information is logged. 

~.: .. ':,' No further error information is ::: 

available ~:~ 

·1·:~~~;;~~; :;:~;~~:;~~~:.~.~:~;;~~;~ .~.;;;;;: ~;~.~~~.~~~;~~.~~;:.:.: .:. :.:.: .:.:-:.: .:.; .:.: .:.: .:.: .:.:.:.:-:.; .:.:.:.:-: .:-: .:-:-:.:.:.:.: .:.: .:-: .:.:.:-: .:.:-: ::;:;:;:;-:. ;:;:::;::. :::: :::: :::::::::.:. :.:::.:.:.:.:::.:.: .:.: .:.:.:.:.:.: .:. :.:.:.:.: .:. :.:.: .:.:.: .:.:.:.:.:.:.:.: .:. :.:.: .:.:.:.:.:. :.:.:.:.:.: .:.:.:.:.:. :.: .:.:.:.;.:. :.:.: .:.: .:.: .:-:-:.:-: .:.:.:.:.:. :-::: 
4331 POL4/5-A 
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Power I DET I 
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EC 366232 EC 366369 EC 366407 PIN 8488693 4510 25 May 79 30 Nov 79 30 Jun 80 Page 20f 4 

Power Controller Interface Card (Part 2 of 2) 
Position 01A· A2E2, ALD YB 661· VB 679 1 

1
1 Bo,O : To oth" 

From ~:B~US~l~::~ ...................................................................................... .,r-.................................................. :-::::::::::::::::::::::~ adapters 

Interface Sr:I~~~:::::. .................................................................................... ~I~ .... ~ ...................................... ~ ............................ ~ Card (Part 1) ~ TAG Bus 

From 
SCl and 2 

From 
IF - Card 
(Part 1) 

From 
SCl and 2 

From 
IF Card 
(Part 1) 

From 
IF - Card 
(Part 1) 

From 
IF - Card 
(Part 1) 

From 
IF - Card 
(Part 1) 

From 
IF -Card 
(Part 1) 

Note: 

Interrupt Bus Bits 0 - 7 

Gate Interrupt Bus 

PC Read Bus Bits 0 - 7 

PC Read Bus Bits 4 - 7 

Gate PC Read Bus 

TC 

Command Loaded Latch 

Read Strobe 

Digits in brackets are valid for SC2 

© Copyright International Business Machines Corporation 1979, 1980 
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00000 o 

BasIc Intenupt 

Freeze 

o 

0-3 

4-7 

80 ns 

o 

To Interface 
Card Part 1 

o 00 

Read Bus 

o 
1 
2 
3 
4 
5 
6 
7 

o 

Panty Valid 
...... -----1 OR t------

• t I) o o 00 o o o o o o o 

B 

o o o 
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Power on Test 
The power controller is automatically tested before the 
power-on sequence is executed. 

The power on test is not performed during Re-IML 

It is not possible to call the Power on test by the CEo 
To run the Power on test it is necessary to power 
down the machine and start a new power on se
quence by pressing the power-on switch. 

The Power-on test consists of eight single tests 
which run automatically in ascending order. 

A reference code is displayed on the screen if any 
fault is detected. After an error stop, the test can be 
repeated by pressing the ENTER key of the keyboard. 
If a reference code is displayed the CE has the possi
bility to skip one or more tests and to continue with 
Power-on test execution. If one or more tests have 
been skipped the displayed reference code may be 
misleading or wrong. 

Each reference code generated by the Power on Test 
1 to 8 has the following format: F7TTXX81. TT is the 
number of the power on test. 

The PC-functions tested by the Power on test are 
shown in the table on the right. For reference see also 
d~agrams on pages 4500 to 4550. 

Test number 8 is the ESD monitor test. This test is only 
executed if the current ESO sense level is not O. 

There are also machines in the field which have no ESO 
monitor installed. On those machines must the current 
ESD sense level always be O. 
For more details see 'ESD Monitor' and 'Ambient Re
cording Log Display' in this book. 

© Copyright International Business Machines Corporation 1979,1980 
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EC 366232 EC 366369 EC 366407 PIN 8488693 4555 25 May 79 30 Nov 79 30 Jun 80 Page 40f 4 B 

Test No. Tested fu netion 

1. Test single rese~ of control lines. 
1 2. Write '00' to each control byte. Read each control 

byte and test for '00'. 

1. Set diagnostic control bits on both PC-sense cards 
2 to force' FF' in each sense byte. 

2. Read' FF' from each sense byte. 

1. Test 1, Routine 2 is repeated. 

3 2. Check address test lines for zero. 
3. Set address test lines and check address check bits 

for on. 

1. Test 1, Routine 2 is repeated. 

4 -2. Test for -5V present on both sense cards. 
3. Test delta of both DAC readings for les,s or equal to 

1.5. 

1. Test 1. Routine 2 is repeated. 
5 2. Enable analog interrupts. 

3. Check if interrupt bit is on. 

1: Test 1, Routine 2 is repeated. 
6 2. Test if interrupt timeout occurs within specified lim-

its. 

7 
1. Test 1, Routine 2 is repeated. 
2. Test set I reset of control lines. 

8 
1. Test 1. Routine 2 is repeated. 
2. ESD Monitor test. 

Set I Reset of ESO latches is tested. 

00 o o 00 00 o o o o 0 o o o ( 
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Power Controller Control Table, Mark, Keys 
Control Lines 

Address 

WR RD 0 1 

30 31 
"CI .. 
d 32 33 

'. 
CU 

i - 34 35 as ... c: -
36 37 

40 41 
coa C09 

Initial pwr.on PS111 Power on PS 112 -"CI 42 43 
C31 C15 .. 

Power Warning to PU Reset I/O ca 
0 
CU C41 C42 
'" 44 45 c: Enable Timeout SCl Bvte Test SM 1, SCl CU en 

46 
C49 CSO 

47 
DAC 960.0mV=64% DAC 480.0mV=32% 

50 51 
C18 C 23 

Test bit for PC reset Indic.for PS105 inst. . 
N 

" 52 53 
C36 C03 .. 

~ Spare Spare 

I C57 C5a 

! 54 55 Byte Test SM1, SC2 Enable Timeout SC2 

56 57 
C65 

DAC 960,OmV=64%, SC2 

C66 

DAC 480.0mV=32%. SC2 

Mark, Keys 
Mark and keys are part of the power 10g display. The 
bits are saved together with the power status after 
occurance of an error. The mark and keys are also 
'used for reference code generation, as well as control 
lines, digital- and .analog sense lines. Some bits are 
only used for internal programming information, not 
for field usage. 

0 1 

MARK Power on and BPC off and Ref, 

Monitor error code display 

Permanent interrupt 
KEY Power on done 

at the end of power on 

For PhYSical Locations refer to ALD- YA 033 

© CopYright !nternational Business Machines Corporation 1980 
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Power 

2 3 

C26 Cl0 

Power Complete Power on PS 113 

C33 C16 

Reset I/O Controller Metering In SP 

C43 C44 

Byte Test SM2, SCl Address Test SCl 

CSl C52 

DAC 240.0mV=16% DAC 120.0mV=8% 

COS COG 

TOO Clock Indicator Reset ESD monitor 

C07 C28 

Spare Spare 

C59 C60 

Byte Test SM2, SC2 Address Test, SC2 

C67 C6S 

DAC 240.0mV=16% • SC2 DAC 120.0mV=8%. SC2 

2 3 

Power on/ off Power on 

control error timeout 

Normal Mode error Early power log 

I_D_ET.I 

o 00 o o I' 0" o o o 00000000 

Bit 

4 5 6 7 
Cardl Byte 

CO2 C 24 C 35 COl 
IFC/lBO 

Pick PCC-K02 Pick PS105-KOl 5424 Power on I/O CU Power on 

C37 C38 C39 C40 

Command Check Machine Check Interrupt Enabled Interrupt Request 
IFC/lBl 

Spare Spare Spare Spare 
IFC/ LB2 

Spare Spare Spare Spare 
IFC/ lB3 

C27 C 11 C29 C19 

Power· off Program Power on PS114 Power Check Final pwr.on PS111 
SC11 LBO 

C17 C32 C25 C34 

PU Check Stop PC Ready Power controller reset Pick PCC - K03 
SC1/LB1 

C45 C46 C47 C48 

Disable Interrupt + 5.1 V / A 1 Disable Interrupt - 5.1 V /C2 Disable Interrupt - 5.1 V / A 1 Disable Interrupt +8.SV/C2 
SC1/LB2 

CS3 C54 C55 C56 

DAC 60.OmV=4% DAC 30.0mV=2% DAC lS.0mV=1% DAC 7.SmV=O.S% 
SC1/ lB3 

C21 C22 C 20 C04 

Test ESD monitor Spare Spare Spare 
SC21 LBO 

C12 Cl3 C14 C30 
SC21 L81 

Spare Spare Spare Spare 

C61 C62 C63 C64 

I nterrupt Mask SC2 Interrupt Mask SC2 Interrupt Mask SC2 
SC2! LB2 

Interrupt Mask SC2 

C69 C70 C 71 cn 
DAC 60.0mV=4% • SC2 DAC 30.0mV=2%. SC2 DAC 15.0mV=1 % • SC2 DAC 7.5mV=O.5%, SC2 

SC21 LB3 

Bit 

4 5 6 7 

Early digital or 
Power off timeout Escape done 

No interrupt possible 

analog LOG done by monitor error 

Power off key Invalid string Any loop count Monitor control 

operated command zero error 

EC 366356 EC 366387 PIN 4008792 

4560 28 Mar 80 18 July 80 Page 1 of 2 f 



Power Controller Sense Table 

Address 

WR RD 0 

11 
Interrupt Request from 

- Sense Byte 0 or 1 

81 
057 -

Address Test, Byte O~SCl 

D36 
- 83 1/0 Power Incomplete 

85 
A 52 

-
+6V PS 105, 01A - A1 

87 A 05" -
+ 4.26V PS 111, 01A - 81 

91 
D55 # -

Interrupt S87 (4 - 71 SCl 

93 
D35 # -

Power off 

A32 
- 95 -S.5V PS 105/-12V PS 104 

on 01 A-B2 

A43 - 97 -: 12V PS 104, OlA - A2 

D61 - A1 Address Test, Byte 0, SC2 

A3 
047 -

CPU Ident. Tens 1 

AS A13 -
+ 12V PS 104. 01A - A1 

A7 
A04 -
Spare 

81 
056 # -

Interrupt SB7(4-7) Spare 

83 
052 # -
Spare 

A19 - 85 
Spare 

- 87 
A28 

Spare 

# I nterrupt generating ~ense Line 
., Adjustable voltages 

1 2 

I nterrupt Request from interrupt Request from 

Sense Byte 4 or 5 Sense Byte 8 or 9 

D 22 D23 
OV Pl11 (+ 4.26V) OC PS111 (+ 4.26V) 

D58 D 10 

Address Test. BV te 1. SC 1 CE Mode Switch on 

A41 A42 

+24V PS 104, 01A-A2 + 12V PS 104, 01 A - A2 

A57 A30 

+7.1VPS102.01A Cl +5.1V PS104/PS105,OlA-C2 

D26 :# 019 :# 

UV PS 112 1-2.2VI UV PS111 (+ 4.26VI 

006 # D07 # 
Spare Spare 

A63 A 06;> 

- 5.1V PS 104. 01A - B1 - 6.54V PS 112. 01A - 81 

A45 A 54 

- 5.1V PS 104, 01A - C2 +5.1VPS102.01A-B1 

040 041 

CPU ident. Hdrs. 8 CPU Idend. Hdrs. 4 

062 D48 

Address Test. Byte 1. SC2 CPU Ident. Units 8 

A48 A 17 

+ 12V PS 104, OlA - Bl Spare 

A 55 Al0 

Spare Spare 

034 # 032 # 

Spare Spare 

D 11 # 014 # 

Spare Spare 

A25 A50 

Spare Spare 

A29 A 12 

Spare Spare 

For physical locations refer to ALD ~ VA 033 
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Bit 

3 

Interrupt Request from 

Sense Byte 12 or 1 3 

024 

OV PS112 (-2.2VI 

00& 

ESO !evel 1 

A44 

+ 5.1V PS 104, 01A - B1 

A56 

+ 12.3V PS 102. 01A -Cl 

009 # 

TR102 THSW 

015 # 

Spare 

A07* 

-4.34V PS113.01A-Bl 

A22 

+5.1 V PS104, 01 A-Cl 

D42 

CPU Ident. Hdrs. 2 

049 

CPU Ident. Units 4 

A18 

Spare 

A40 

Spare 

053 # 
Spare 

021 # 

Spare 

A 24 

Spare 

A 11 

Spare 

10' I 

~,- o 

EC 366356 
28 Mar 80 

4 5 

D 25 D04 
OC PS112 (-2.2Vl AIR INLET TEMP TOO HIGH 

029 030 

OV PS 114 (-1.52V) OC PS 114 (- 1.52V) 

A46 A02 

+ B.5V PS 104. 01A-C2 + 8.5V PS 105. 01 A -A 1 

A58 A60 

+ 12.3V PS 102, OlA -Cl + 12.3V PS 102. OlA -Cl 

D59 # D08 # 

Address Test. Byte 4. SCt TRl05 THSW 

D 16 # 060 

Spare Address Test. Byte 5, SC1 

A08* A62 

-1.52V PS 114. OlA - B1 - B.5V PS 105. O1A -C2 

A03 # A33 # 

+ 5.1 V PS 105. 01 A - A 1 - 5.1V PS104/PS105, 01 A - C2 

043 044 

CPU Ident. Hdrs. 1 CPU Ident. Tens 8 

050 051 

CPU Ident. Units 2 CPU Ident. Units 1 

A20 A21 

Spare Spare 

A34 A35 

Spare Spare 

063 # 054 # 
Address Test, Byte 4. SC2 Spare 

038 # D64# 

Spare Address Test. Byte 5. SC2 

A47 A53 
- 5.1 V PS104 Voltage Check 

with A45 Spare 

A49 # A14 # 

Spare Spare 

o o ,0 o 
,< 'I ,ro-

EC 366387 
18 July 80 

6 

027 

OV PS113 !-4.34V) 

039 

ESO level 2 

A39 

+ 10.1V PS 102. OlA - 82 

A59 

+9.5V PS102.01A-Cl 

003 #. 

TR104 THSW 

D 13 # 
UV PS1 14 (-1.52VI 

A38 

- B.5V PS 105. OlA -Al 

A01 # 
-5.1V PS 104,01A-Al 

045 

CPU Ident. Tens 4 

,*'), 
~ , 

D31 

ESO level 3 

A16 

Spare 

A36 

Spare 

D 17 # 

Spare 

D02 :tt 

Spare 

A26 

Spare 

A51 # 
Spare 

o o 

PIN 4008792 4570 Page 20f 2 B 

7 
Cardl Byte 

SCl/SC2 

D28 
SC1/SBO 

OC PS113 (- 4.34Vl 

001 

M FCU power incomplete 
SCl I S8l 

A23 
SC1/S82 

+8.5V PS104/105.01A-82 

AS1 
SC1/S83 

+6.8V PS 102.01A-C1 

D 18 # 
SC11 SB4 

Thermal loop 

D20# 
SC1/SB5 

UV PS113 (-4.34Vl 

A64 

-12V PS104, 01A-C2 SCll S86 

A31 # 

+8.5V PS104/105. 01A-C2 
SCl/SB7 

046 

CPU Ident. Tens 2 SC2/SBO 

037 

ESO level 4 SC2/SBl 

A09 

Spare 
SC2/SB2 

A37 
SC2/ SB3 

Spare 

012 # 
Spare 

SC2/SB4 

D33 # 

Spare 
SC2/SB5 

A27 

Spare 
SC2/SB6 

A 15 # 
SC2/S87 

Spare 

o o o o 0,-, , , 
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Standard Power Interface (SPI) 

Start 1/0 CU C01 

PS1 03 or PS1 04 

fir:::::::':':::':::::::'::::::::::::::::::::::::::::::::::::::::::::::::: 

~:~ VA 441 :~:~ 
::: V A 451 :::: 
~:!:.: .. : .. : .. : .. :.: .. ~:.: .. :.: .. : .. : .. : .. : .. : .. : .. : .. : .. : .. : .. : .. : .. : .. :.: .. : .. : .. :.: .. :.: :::: ::: 

This page shows the principle of the standard power interface. 

o o 

Up to 2 SPI panels can be installed in a 4331 processor while up to 3 SPi 
panels (10 to 30) can be installed in a 4331-2 processor. Up to 8 control 
units can be connected to each SPI panel. IPO control is not used. 

Note: A jumper assembly (SPI end jumper) must be installed on the last 
used SPI panel. Connector 99 of the jumper (labeled as SPI connector 09) 
must be plugged to connector 9 of the last used panel whi~e connector 98 
(labeled as SPI connector 01-08) must be plugged to the fIrst unused I/O 
connector position. If 8 control units are attached to the last panel, the 
connector 98 stays unused. 

Connector Numbering .. 
The first digit of the connector numbering refers to ~he SPI panel positIon 
while the second digit identifies the connector locatIon on the SPI panel. 
Example J: 
Connector 29 is the connector number 9 on SPI panel 2. 
Example 2: 
Connector 10 is the connector number 0 on SPI panel 1. 

On the SPI panel the connectors are labeled 0 through 9. 
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Typical Control Unit (Unit 11,21 or 31) 
Typical SPI (Panel 10, 20 or 30) .........•.•.•••• . .............•..................................................... -:.;.:.;.:-:.:.:.:.; ... ;.: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::.:.:::::.:::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: ..•.......................•.•.•. ~;;: ;.::: .................................................................................... :::: 

r-------~!~!~~~_~+I:~~~V~C~~~~t~i:~OS~lo~u~rc=e~ ______ --__ -=2~~!~~--------------P-W-R~Off ~WRon I 
K01 ~ @ UnH 12,22 0' 32 ::'i L 

K02 t:.----------;:1-i<~~ ~ I 111 Lo"" R,mote Sworeh 

-1 :;::<2 ':.: 
K02 ~ f2 5 Unit 13, 23 or 33 '~!~ .. 

: :- :::: PWR Complete ::: 
K03 ~_-----;i~':' 6 ::::.:.:.:.:.:.:.:.:.:-:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.,: . • :.: 3 

~ :~;) 
::: K03 ":::.<: 5 Unit 14,24 or 34 
::: K04 C i\:: 6 

I ;';'~:21) ;::i 4 -.J .... --7-'« 

::j :: zj ~~ ~ Un;t15, 25 0, 35 

II: K05 K05~ I-::junit1S'2sor36 

::: KOSe :j'< 6 
'.' ':' 3 

::: ~ h:j 
m K06 '?? m < 5 Un;t17, 270,37 ~ K07~ g< ~ 

:,1 K07 K07~ -1 i.i.j.<~ ~6;) Unit 18, 28 or 38 

~:~ K08 _ 
.:. ~------~"~' 3 
X ~ 4 

i:: k08 :;: ( ~ ~~;:"~n~~:: ~nel 20

j 
1 

.'. ---l ::: 6 CU 21 Unit Source Out Connector 
::: K08.. :::( 1 +24V PS103 or PS104 19,29 or 39 

III ::: : ~~~ocompl~ /> .. Note) 

:::: VA 7311 VA 7411 VA 751 :;=: 
.;~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

.... :.:. 
1',' .:.: 
:::: 6 

111":':':':':':':':'::': :.:.::.: .::.:: :.:< ::: ::.:. :.::.::.:: .. : .:.:.:.: .:.:.: .. :.:.: .:::::::: III 

I I 
) --- Connector 18 m 

ii: Conn~o, " ::: 

:)~! Connector 20 ~l~ '... . .. 

III ~nn."o, ~ III 
:i: ~nn"to, 21 :: 

~~~ Connector 30 ~~~ 

ii' ::' 
::: SPI Connector 38 ::: 
;.; end jumper .:.: 
::: (see Note 1) :::: 
::: Connector 31 :::: 

::: ~ :::: 
::: ~ L Connector 98 :::; 

:~: ::::::::::::::::::: ::: :::: ::::::::::: :::: ::::::: ::::::::::::::::::::;:::::::::;:; :::::::;:::::::;:::;: :::: .:.:::: 

I DET I 
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Hints for Power Maintenance 
DANGER 
It is not allowed to remove subassemblies from the 
machine frame under power or to do any service on 
subassemblies under power outside of its machine 
frame mount. 

Any power repair action should start with use of the 
corresponding MAP for the displayed reference code. 
If a power problem is suspected with no reference 
code displayed, always start with MAP 0200. 

For use of the POWER MAPs, you should be familiar 
with the 'Important Hints for Power MAP Usage' in 
this section. Other paragraphs in this section give 
more information about wiring checking, intermittent 
problem analysis, and action when asked to ' call for 
assistance' • 

Important Hints for Power 
MAP-Usage 
(Valid for reference codes beginning with '02' or 'F7') 

MAP Entering 

Before entering tha power MAP, make sure that all 
listed cards and cables in board 01A-A2 and 01A-C2 
are plugged in and seated correctly. 
Board 01A-A2: A2, B2, C2, 02, E2, YM and YO 
Board 01A-C2: 02, E2, F2, G2, H2, J2, YJ and YK 

Card Plugging 

Never remove or insert a card with system power on. 
Before replacement of any card, check card connac
tors for bent or broken pins. Also check the wiring 
side of the board for damage. 

Switching off the Line Voltage 

Switch off PCC-CBOl before working in any system 
area where tine voltage might be present. 

DANGER 

PCC-CBOl does not remove power from the conven
ience outlet circuits. Before working in the PCC-box or 
fuse replacement of PCC-F01 or PCC-F02 switch off 
additionally PCC-SW01 (switch for convenience out
let). 

PCC-CB01 must also be switched off prior to replace
ment of transformers or power supplies. 

Never remove a primary fuse of any transformer while 
PCC-CBOl is switched on. 

o 
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Power-off Key Usage 

When the MAP tails you to preas the power-off key 
you have the choice of pressing the power-off key at 
the OCP (operator console panel) or of pressing the 
power-off switch at the CCP (customer console pan
el). 

Probe Switch Setting 

When the MAP tells you to 'probe pin XX', connect 
the main input of the General Logic Probe 2 (GLP2) to 
the pin XX using the following switch setting of GLP2: 
• TECHNOLOGY switch: Multi 

LATCH switch: None 
• GATE REF. switch: + 1.4V 
• GATING input + and -: Unused 

If another switch setting of the probe is required, the 
switch setting is shown in the MAP. 

If the probe gating inputs are used, the gate reference 
switch must be set to +1.4V. 

Connection of Probe Power Cable 

The power cable of the probe must be connected to 
the following pins in card position 01A-A2B2: 
• Red lead (positive) to D03, or J03, or P03, or U03 
• Black lead (negative) to any 008 pin 

IMPORTANT NOTES: There is no standby power 
present with system power off. 

After pressing the power-on switch, both probe indi
cators will be lit for a short time when the supply volt
age raises to its final level. This probe indication must 
be omitted. 

The probe operates without any error approximately 
one second after the power-on switch was operated. 

o 0 o 00 o o o o o o 00 Ol't 
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Hints for Power Maintenance (continued) 

Probe main input 

The probe main input must be connected to the 
measurement points called out in the MAP. 

A special extension cable for the GLP2 can be used. 
The main input ground must be connected to DC
ground (usually the 008 pin of a logic card position). 
Never use a 008 pin in a cable connector position. 

The basic shipping group no. 8481002 contains two 
extension wires which may be used for probe meas
urements. 

Floating signal 

Power controller Card replacement 

If the MAP advises you to replace a power controller 
sense card in position 01A-A2C2 or 01A-A2D2 and 
no new card is available, you.should exchange (swap) 
both cards and retry power on. If another reference 
code is displayed after card swap, the defective card 
has to be replaced before the machine is returned to 
the customer. If no reference code is displayed after 
card swap, the defective card has to be replaced as 
soon as possible. Return the machine to the customer 
until spare' parts are available. 

CE-meter accuracy check 

see 
detail 

If a probed pin does not show an indication on the 
GLP2, ensure that your GLP2 is operating correctly. 
Check power connections and apply logical up and 
down level to the main input of the probe. 

1. To check the accuracy of the CE-meter, connect the 
plus lead of the meter to 01A-A2C2-S11 or 01A
A2D2-S11 '+3.0V output SCX' and the minus lead 
of the CE-meter to any D08 pin. The +3.0V voltage 
has a accuracy of + /-;.5 percent: 

measurement 

For more details refer to 'General logic probe 2 
manual' (form number SY27-0127). 

If probe functions are ok and a probed pin called out 
in the MAP does not show an up or a down level indi
cation, the probed pin is floating or the applied volt
age level is out of the acceptable limits. In case of 
floating pin, refer to the ALD-page where the pin is 
shown·and qheck board wiring and cabling of the 
floating signal. Apply the wiring check procedure 
shown in this book on page 5120. 

If no wiring error was detected, replace the card 
which generates the failing signal. 

Connectors 

If a wiring error is suspected, ensure proper connector 
seating and good pin contact. 

Before FRU·replacement, check the FRU-connectors. 

2. Remove the diskette from the diskette drive. 
3. Press power on switch. 
4. Check your meter reading (should be 3.0VDC). 

Measurements at connectors 

If the MAP advises you to connect the probe or your 
CE-meter to a connector pin, do not remove the con
nector from its position. The connector pins are ac
cessible by the probe tip. 

Before starting the measurement, ensure that the 
probe tip has good contact. For measurements on 
voltage feeding connectors of boards, the plastic cov
er of the connector has to be removed. 

Measurement at board pins 

If-the MAP advises you to connect your CE-met~r to a board pin which 
is already covered by an FDS connector or by a sense connector, apply 
the following procedure: 

1. Disconnect FDS connector or sense connector. 

2. Take a wire'fromlthe shipping group, punch a hole into it (use a needle 
or similar tool) and connect the wire to the pin to be measured as shown 
on this page. Make sur~ that the wire does not cause a short between 
two board pins. 

3. Reconnect the previously removed FOS connector or sense connector. 

4. Proceed as described in the MAP. 
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FDS connector 

FOScable 

~~~ see detail \ 

iii wire for measurement 22 position board 

.......... ~onnector 
........ sense 

wires 
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Hints for Power Maintenance (continued) 

Signal names and reference 

Measurement points -used in the map have the 
format shown in the following example: 

Connector PS102-02-003 ... connector 02 of PS102, pin 003 
01A-A2F2-006 .......... normal pin counting scheme. 
'-power on PSl13 Cl0· •.. signal name used in the ALD. 
(ALO-YB441). . ......... reference to ALD where the pin is shown. 

Termination of repair action 

After most repair actions, the map leads you to the 
MAP 0204. If your repairs were successful, the MAP 
0204 leads to MAP 0275 for a final voltage check. 
Unsuccessful repairs bring you to further repair in
structions (if several failures are present), or you re
turn to the first repair instruction (if the trouble was 
not found and repaired). 

If you come to the same repair instruction twice after 
answering all questions in the map correctly, refer to 
this power manual and try to isolate the faulty part us-
ing the ALD, power manual and power programs. 

Also suspect an intermittent error (see paragraph 
'Before calling for assistance'). 

If trouble cannot be found, .see paragraph 'Before 
calling for assistance.' 

Never change the error situation by swapping or re
placing cards unless 10 stated in the MAP. 

Never put cards from a machine back into your spare 
part set unless you are sure that the card was working 
properly. 
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Hints for Trouble Shooting Intermittent 
Power Problems 

If an intermittent power failure is sus~ed.· perform 
the following ,checks in sequence: 

1. Check seating of the voltage feeding connectors 
on the board and the seating of the sense line 
connector of the failing voltage (see ALD-VC821 
to YC873J. 

2. Special care should be taken when checking the 
paddle cards in board 01A-A2 column A. 

3. Run voltage measurement program (see MAP 0275) 
and check for intermittent out of tolerance condi
tions. 

4. Perform IPS service check (see MAP 0280). 

5. At the beginning of each power MAP you find a list 
of the FRU's w~ich might cause intermittent errors. 
Replace those FRU' s step by step and check them 
for correct seating and good connections. 

6. Intermittent errors may also occur if a diskette drive 
is exposed to electromagnetic waves. If you sus
pect those problems. keep the machine covers 
closed during machine power on time. 

7. Perform all checks listed in the EMC check list in 
this book. 

8. Perform the ground check procedure shown in the 
'IBM 4331 Processor Installation Manual'. 

9. Che~k all three blowers for correct operation and 
ensure that the airfilters are clean. 

J 

o 
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Wiring Check Procedure 
Note: This procedure should be entered if MAP for 
reference codes beginning with 02 or F7 or E8 advises you to 
check and repair the wiring of a certain net. 

1.0. The ALD must be used for every wiring check if 
the net is not shown in the MAP. The necessary 
ALD references and signal names are shown in 
the MAP. 
If the net is shown in the MAP. the signal name 
is shown at the bottom of the net scheme. 

2.0. Switch PCC-CB01 off before the wiring check is 
started. 

3.0. Remove all cards and cables which are connected 
to the wiring net to be checked. 
The physical locations are shown in the ALD. 

4.0. Use your CE-meter (Range ohm Xl) to check 
electrical connection between all pins which are 
part of the circuit to be checked. Special care 
should be taken to ensure good connection be
tween parallel wired connectors used at trans
former and power supply outputs. Use ALD ref
erences given in the Map. A bad contact may 
cause an intermittent out-of-tolerance voltage. 

4.1. Connect one lead of your CE-meter (Range ohm 
Xl) to any 008 pin (DC-Gnd). while the second 
lead is to be connected to any pin of the wiring 
net. There should be no electrical connection be
tween the signal wiring end DC-Gnd. 
If electrical connection exists between signel wir
ing and DC-Gnd. check carefully the signal wiring 
for any damage (including bent or broken pins 
and damaged cables). 
If the reason for the trouble cannot be detected 
the board or cabling has to be replaced. 

5.0. Use blue/white wires to repair a defective board 
net. 

6.0. After completion of the wiring check. return to 
the MAP where you came from. If the wiring 
check was performed as a fix of the MAP go to 
MAP 0204. Entry Point A ·for final check. 

7.0. If no wiring problem could be detected by the 
previous procedure, call for assistance (see hint. 
on this page). 
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Before Calling for Assistance 
This procedure should be followed after MAPs have 
failed. 

1. Before calling for assistance read carefully the 
hints for Power MAP usage in this book and veri
fy that you have followed each of them. 

2. Special care should be taken to check for correct 
card and connector seating. proper plugging. and 
for bent or broken pins. 

A,17'ENTION: The power controller top con
nectors are not interchangeable and must be in
stalled as shown on page 7010 of this book. 

3. Ensure that the correct diskette 'is installed in 
your machine. Compare the machine serial num
ber on the diskette label with the machine label. 

4. Ensure that the power configurator on the disk
ettes is correct. To check the power configura
tor, carry out the following steps: 
> Call MIS PROGRAM SELECTION. 
> Key in the Selection for UTILITI ES 
> Select DISKETTE IDENTIFICATION 
> Key in the subselection for DISPLAY CONFIGURATOR 

The bits of the power configurator have the fol
lowing meaning: 
Bit 0'" Y ... PDL4 (Power Design Level 4) 
Bit 0 = N ... PDL5 (Power Design Level 5) 
Bit 1 ... Y ... CEC (Must always be on) 
Bit 2'" Y ... ACA (Auto Call Adapter) 
Bit 3 = Y ... LA (loop Adapter) 
Bit 4 -= Y ... MFCU (5424) 
Bit 5 - Y ... CA 1-3 lines (Communication Adapter) 
Bit 6 ... Y ... CA 4-8 lines (Communication Adapter) 
Bit 7'" Y ... MPX / BMPX (Channels) 

5. Transformer and power supply outputs often use 
parallel wires and connector pins. If one voltage 
is out of tolerance (minus signs displayed), en
sure that all parallel wired connectors have good 
electrical connection. Use ALD references given 
in the Maps. 

6. Ensure that all blowers are running correctly and 
that all airfilters are clean. 

o 00 o o o o 
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7. If any measured signal that is supposed to 
change its level. remains up or down. even after 
cards have been replaced or after the wiring has 
been checked. suspect short circuit to the failing 
net. (See ALD references given in the MAP.) Use 
your CE-meter to isolate the short circuit accord
ing to the' Wiring Check Procedure' shown in this 
book. 

8. Retry power on I power off using the diagnostic
diskette. 

9. Call your branch office and ask for MAP chart 
updates via the reference code data bank. 
(The reference code of your failure is required.) 

10. If all previous actions are not successful replace 
the power controller cards in pOSitions 01A
A2C2, 01A-A2D2 and 01A-A2E2 and retry power 
on. If the previous action was not successful use 
this manual and the AlD and try to isolate the 
faulty unit. 

11. If ·there is an undervoltage or out of tolerance 
condition of voltages generated by a ferro reso
nant power supply and the corresponding MAPS 
failed, suspect a defective capacitor in the trans
former unit of the failing voltage. Replace the 
transformer unti and retry power on. 

12. At the beginning of each power Map you find a 
list of FRU' s which might cause the detected er
ror. Check those listed FRU's for correct plug
ging. seating' and good connections. 

13. If there is an intermittent error. read the 'Hints 
for Trouble Shooting Intermittent Power 
Problems' in this book and follow those hints. 

14. If no error could be detected. call your field sup
port center for assistance. 
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Power Test Selection 

The following picture appears on screen when you se
lect 'POWER' from the 'IBM MAINTENANCE AND 
SERVICE PROGRAM SELECTION'. 
To run one of the tests listed in this picture go to the 
respective handling procedure on the following pages. 

POWER TEST SELECTION 

@ 
2 =POWER CONTROLLER STATUS 

3 =VOLTAGE MEASUREMENT 

SELECTION: @ 

@ Selection codes and names of available 
programs. 

® The digits in front of the test name must be 
typed in behind the word SELECTION 
to select the .appropriate test. 
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Power Controller Status Display 
Handling - Actions 

Prerequisites: 

1. MSSS power on or power complete 

2. Diagnostic diskette or control diskette inserted 

How to S elect the Test 

1. Call MIS PROGRAM SELECTION. Hold down ALT 
key and press DIAG key. 0 

2. Key in selection for 'POWER', press ENTER.[!] 

3. Select 'POWER CONTROLLER STATUS', press EN-
TER.@] , 

The support processor performs a continuous read
ing of the power controller status, control lines, 
analog and digital sense lines. interrupt byte, mark 
and keys. (See sense and control tables in this 
book.) 

Run Mode: 

Looping 

How to Terminate the PC Status Display 

If you want to run another test return to MIS PRO
GRAM SELECTION. Select new test, otherwise per
form the following steps: 

1. Insert control diskette (if applicable) 
2. Return machine 

Display Description 

The power controller status display shows the mo
mentary power status. The program is continously 
looping while reading and displaying the current status 
of control lines, digital and analog sense lines, status 
and interrupt 'byte, and marks and keys. 
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Handling - Results 

Screen displays: 

[!] 'IBM MAINTENANCE AND SERVICE PROGRAM 
SelECTION' 

[!] 'POWER TEST SELECTION' 

@] . POWER CONTROLLER STATUS' 

Example 

LVL: 0001 PWR CONTROLLER STATUS 

33: 

11 : 

CTRL =Control Line 
1 =line active 
O=line inactive 

STATUS 
00000010 

INTRPT 
00000000 

MARK 
00000000 

KEYS 
10000000 

MCNT 
0000 

CTRL 

CARD 1 41 : 10100000 
43: 00001101 
45: 10000100 
47: 10100000 

CARD 2 51 : 11000010 
53: 11110001 
55: 10001111 
57: 10100000 

INTF 30: 00001000 

TIMER: OFF 
TOO: SEC 

Digitals=digital sense lines 
l=Line active 
Q=Line inactive 

Sense and Control tables are shown on AlD pages 
Y A031 and Y A033 and on pages 4560 and 4570 of 
this book. 

DIGITALS 

81 : 00000000 
83: 00000000 
91 : 00000000 
93: 00000000 

A1: 00000000 
A3: 00000000 
B1 : 00000000 
B3: 00000000 

DATA: 

Anslog=analog sense lines 
1 =Voltage ok > 80% 
O=Voltage < 80% 

EC 366338 EC 366407 
07 Sep 79 30 Jun 80 
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LOOPING 
ANALOG 

85: 11111111 
87: 10110100 
95: 10111100 
97: 11111011 

A5: 00110000 
A7: 01010000 
B5: 10001000 
B7: 00000000 

ADDR: 
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Voltage Measurement Program 

Purpose 

The voltage measurement program is a customer engi
neering tool. This program allows a CE to display all 
analog sense points on the display simultaneously. 
The measurement program is to be used for voltage 
adjustments of the IPS-voltages. 

The program indicates when a voltage differs from the 
nominal value by displaying + or - signs on the screen. 
The greater the voltage difference, the greater the 
number of + of - signs displayed. Characters + and -
are used to indicate whether the voltage is minus or 
plus with respect to the nominal value. When a meas
ured voltage is exact 100 percent of nominal value neither 
+ or . is displayed. See 'display - example'. 

Only those voltage monitoring points represented in 
the' Master Mask' can be displayed. 

Handling 

Select program from the power test selection menu. 
When called, the program may loop while displaying 
all voltages. 
To select a single voltage the ENTER key must be 
pressed to enter stop mode for selection. 
After a single voltage has been selected, by typing ad
dress and bit of the voltage (see page 4570) press 
ENTER key to continue. 
The program again loops, and spreads the voltage 
graph, as seen in the example. 

When adjustment is complete, press ENTER key to re
turn to the normal mode. 

CE-Mode on 

If a voltage exceeds the normal off limit, the machine 
will be powered down with CE-mode off. CE-mode on 
will raise the power down threshold to the component 
damage level. The displayed normal off threshold is 
not modified by the CE-mode. 

© Copyright International Business Machines Corporation 1979,1980,1981 
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I Program Handling - Actions 

Prerequisites: 

1. MSSS power on for MSSS voltage measurement 
only 
or 
power complete for measurement of all system 
voltages. 

2. Diagnostic diske'tte or oontrol diskette inserted. 

How to Select the Program 

1. Call MIS PROGRAM SELECTION. Hold down ALT 
key and press DIAG key. 

2. Key in selection for 'POWER', press ENTER. 

3. Select Voltage Measurement and press ENTER. 

How to Terminate the Measurement 
Program 

,. Call M /S PROGRAM SELECTION if you want to 
run other tests 
or 
insert control diskette (if not inserted) and return 
machine to customer. 

o o o o 00 
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I Program Handling - Results 

Display-Description 

(See display example on the next page.) 

Voltage Adjustments 

Only 4 voltages generated by the IPS are adjustable 
(see table on the next page). 
The MAP 0279 shows the voltage adjustment proce
dure. 

Physical Sense Points 

See ALD pages Y A821 to Y A873 and Y A031 to 
YA033. A sense point table is shown also on page 
4005 of this manual. 

o o o 00 o o 
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Voltage Measurement Display Example 

[!] If a voltage exceeds the CALL CE limit, a reference 
code is displayed and the error condition is logged. 
The machine is not powered down if the voltages 
are below the normal off limit. 

Normal Display Example: 

1-m 
m 

-.NORM 
... CALL. 

OFF 
CE 

-~ + • --+ 
-

--

m If any voltage exceeds the normal off limit, a refer
ence code is displayed, the error condition is log
ged and the machine is powered down if CE-mode 
is off. 
If the support processor voltages are ok, the MSSS 
keeps powered up. 
With CE-mode on,the machine will be powered 
down if the component damage level of any voltage 
is reached or exceeded (see page 4005). 

VOLTAGE MEASUREMENT DISPLAY 
CARD1 

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

00 o o 00 

[!] The meaning of the command bits are shown in the 
sense table on page 4570 of this book. 

~ For expanded display enter command and bit here. 

m Relative percentage above (+) or below (-) nominal 
value. Percentage per displayed sign varies from 
address to address. 

CARD2 

~B.LT 01234567 012:34567 01234567 01234567 0i234567 01234567 0i234567 01234567 
1-

'-

Expanded Display Example: 

~C()MMAND 

.. COMMAND: 
~ 

"I 

3402 

NORM OFF 
CALL CE 

BIT 
COMMAND 

3'492 

85 B7 95 97 AS A7 £15 B7 
S T 0 F' M 0 D E : PRESS ENTER TO CONTINUE OR SELECT VOLTAGE 

BIT: 
TIMEr< : ()FF DATA: 0000 ADDR: 00000°l 

TOD:SEC 

VOLTAGE MEASUREHENT DISPLAY 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
5555555555555555555555555555555555555555555555555~555555555555555555555 

97 97 97 97 97 97 97 97 
TO RETURN TO NORMAL HODE,PRESS ENTER KEY 

TIHER:OFF 
TOD:SEC 

DATA: 0090 ADDR: 900000 
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[!] This information is not used for the voltage meas
urement program. 

Adjustable voltages: 

Command Bit Voltage PS-No 

87 0 +4.26 111 
95 2 -6.54 112 
95 3 -4.34 113 
95 4 - 1.52 114 

If -6.54V is out of tolerance, adjust 
-4.34V (95-3) first. 
For adjustment procedure see MAP 0279. 
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Power Log Display 

Log Handling - Actions 

Prerequisites: 

1. MSSS power on or power complete 

2. Insert control diskette 

How to Select the Log 

1. Call MIS PROGRAM SELECTION. Hold down 
ALT key and press DIAG key.~ 

2. Key in selection for 'DETAILED LOG DISPLAY', 
press ENTER. [!] 

3. Key in selection for 'POWER LOG', press ENTER @] 

EC 366338 EC 366407 
07 Sep 79 30 Jun 80 

How to Terminate the Log Display 

1. Press AL T key and hold press DIAG key. The 
'IBM MAINTENANCE AND SERVICE PROGRAM 
SELECTION' is displayed on the screen. 

~ Example 

header (common format for all ------H .. 
detailed logs) 

LAST ERASE DATE: 00/00 00:00 
LOG COUNT: 000000 

POWER LOG DISPLAY 
FIRST LOG: 00/00 00:00 LAST LOG: 00/00 00:00 

LAST REF~CODE: 00000000 00000000 

EC 366388 PIN 8488696 
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Log Handling - Results 

Screen displays: 

m 'IBM MAINTENANCE AND SERVICE 
PROGRAM SELECTION' 

[!] 'DETAILED LOG DISPLAY SELECTION' 

@]'POWER LOG DISPLAY' 
(see example) 

~---------------------zt...----------~~--; PC sense cards 1 and 2 
PC interface card ~ ____________ ~~~~ __________ ·~·C~·O~·INTrR~O~L~S_·· __________ ~~~~ ____ -==-__ ~ 

47 -1 53 57 43 
00000000 

I nterface card control register ______ -+-__ ..J 

shows the bit configuration of the 
master mask: 

1 = active bit 
.. = bit which caused the error 

(monitor error) 

contains supplementary log information 
used for reference code generation 
(see sense and control table) 

DATA : 
ISK/Er~R : 

DATA : 

MSK/ERR: 

MARK : 00000000 

00000000 

Log 2 will be displayed after pushing ENTER. 
Pushing ENTER after log display 4 brings back 
log display 1, and so on. 
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83 91 
00000000 00000000 

87 95 
00000000 00000000 
'" ............ .- . .. .. .. .. .. . .. 

00000000100000000 00000000 00000000 
-DIGITALS-

93 I Ai A3 Bi 93 
00000000100000000 00000000 00000000 00000000 
... • .. .& ........ I ............... .a .. .. ... .. .. ,. ..... .................. .. ,. .... ,. .... ,. 

-ANALOG-
A7 B5 B7 
00000000 00000000 000000(·)0 

97 lAS 
00000000100000000 
........ ,. ...... I .... lilt .......... ............... • .. .. .. .. .. .. 1\ ........ A '" .... 

addresses and bits of 
control lines, 

"---1 digital sense lines, and 
analog sense lines . 
(see Sense and Control Table in 
ALD or in this manual) 

KEYS : 00000000 0000 CMDDAT: 000014--------------1 Indicates timeout error conditions during 
the power on/off sequence: 

00000000 00000000 00000000 00000000 00000000 00000000 CMD POS xxxx 

o 

PUSH ENTER FOR NEXT LOG DISPLAY 
TIMER:OFF DATA: 0000 

For reference codes 1·4 detailed logs are avail-
able, which can be displayed in sequence 1-4. 
The reference code corresponding to the current 
log display is always intensified displayed. 

o 0000 000 

points to the failing power sequence step 
(see flowchart' Power on 

ADDR: 000000 sequence via PC' 

o 

CMDDAT XXXX 

~address} 
-data 

For reference codes 5-8 no detailed logs are 
available. 

00 o o o o 

of failing 

byte 

o o 

B 
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Ambient Recording Log Display 

The ambient recording log display consists of two 
parts: 

1. Up to 96 temperature logs are avaialable (see ex
ample on page 6150). 

2. Up to 96 ESO incidents are logged and displayed 
as shown on page 6150. 

The corresponding reference codes are not displayed 
in line 23 of the operator console screen. 

Temperature and ESO incidents are added to the cor
responding log area in ascending order. The latest log 
always has the highest sequence number. If 96 logs 
are already available and a new log is pending, all old 
logs are shifted and the new log is written into posi
tion 96. 

If an ESO log is wrong (ESO latch missi(lg which 
means a hardware failure) the ESD monitor is auto
matically disabled up to the next IML and the wrong 
ESD log is intensified displayed. 

If the ESO monitor is disabled, a message is added to 
the Ambient Recording Log display: 

'Currently no ESD monitoring'. 

The ESD monitor can be manually disabled by setting 
the current ESD sense level to O. 

To enable the ESD monitor again after a manual disa
bleing, select a valid ESO-sense level (1 to 4). 
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Log Handling - Actions Log Handling - Results 

Screen displays: 

Prerequ isites: 

1. MSS power on or power complete 

2. Insert control diskette (the diagnostic diskette may 
also be used). 

How to Select the Log 

1. Call MIS PROGRAM SELECTION. Hold down ALT 
key and press DlAG/MODE SEL key. 0 

2. Key in selection for 'DETAILED LOG DISPLAY', 
press ENTER. [!] 

3. Key in selection for' AMBIENT RECORDING' 
press ENTER. [£] 
The Temperature Log display on the screen 
shows up to 48 temperature logs. If more than 48 
temperature logs are available, press ENTER for 
next temperature log display (see example on next 
page). 

4. Press ENTER for ESD log display. ~. 
Up to 48 are shown in the ESO'log picture. If more 
than 48 logs are available, press ENTER for next 
ESO log picture which shows the logs 49 to 96. 

How to Terminate the Log Display 

1. Press ALT key and hold press DIAG key. The 'IBM 
MAINTENANCE and SERVICE PROGRAM 
SELECTION' is displayed on the screen. 

EC 366338 
07 Sap 79 
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'IBM MAINTENANCE AND SERVICE 
PROGRAM SELECTION' 

'DETAILED LOG DISPLAY SELECTION' 

'AMBIENT RECORDING LOG DISPLAY' 
(Temperature Log, see example on next page) 

, AM BIENT RECORDING LOG DISPLA V' 
(ESD LOG, see example on next page) 
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Display "(continued) 
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Temperature Log Display 

Temperature exceeded 
upper limit (U = UP) 

Temperature went back 1--_______ ....,. 

to normal ( 0 = Down) 

Time stamp 
The difference between the 
first and second stamp is 
the duration of high ambient 
temperature. 

Log numbering (48 per display) 1---------
I nformation wether additional 
logs exist or not 

ESD Log Display 

ESD Level 
4 = highest level 
1 = lowest level 
(see description of 
ESD Monitor in this 
book) 

+--------------------------------------------------------------------------------+ 
I LV: 79123212 AMBIENT RECORDING LOG DISPLAY I 
I LAST ERASE DATE: 04'06 09:10 FIRST LOG: 04/07 09:36 LAST LOG: 04/07 18:02 I 
I LOG COUNT: 000031 LAST REF. CODE E8000401 00000000 I 
I TEMP DATE TI ME TEMP DATE TI ME TEMP DATE T I ME TEMP DATE TI ME 1 
I HH:MM U .. D MM/DO HH:MM U .. O MM/DD HH:HH U .. O MH/OD HH:MH I 

04/07 15:53 13 ...... / ...• : •• 25 ....•. /.. •.••• 37 .•••.• / ....... I 
~1-...:.0..:-..:, ,:"':',-"1. 04 ° 18:02 14 ..... ./ .. ,.: .. 26 .....• /.. ..... 38 ..••.• /.. .•... I 

I 03.... • ./.. ..: .. '15 •... , .. /.. ..: .. " 27.... ../.. ..... ~9. . .• • ./1.. ..... 11 
I 04 ...... / ....... 16 •..•.. / ....... 28 .... .. 1.. ..... ~O •••• "1" ..•.. I 
I 05 / 17 / 29 /.. ..... Of 1. ... •• •• • •••• • • •. .• •• ••••• 8" •• . '," ••.•• O' • •• ", 42 /. • • .. I 
I 06.... . ./.. .•... 1 •••• •• •• ••••• 3 •••• •• •. ••••• • • •• •• •• 
I 07 ...... / ...•... 19 .••... / •....•• 31 •.•••• /.. ...•. 43 .... .• 1.. ..... I 
I 08.. . ...• 20 •••.•• / ••••••• 32 •••••• /.. ••••• 44 ....•• /.. ..... J 

9 • • • •• 21.... ../.. ..... 33.... ../.. ..... 45. . .. ../.. ..... J 

10' • . . . . . .. 22.... ../.. ..... 34.... ../.. ..... 46. • .. ../.. I 
1 t .: : : . . . .. 23.... ../.. ..... 35.... ../.. ..... 7 •••• 
12. . . . . . . •. 24.... ../.. ....• 36.... ../.. ..... 48 •... 

ALL TEMPlOGS DSIPLAYED CURRo STATUS: E8000401 PRESS ENTER FOR ESD/lOG DISPLAY 
t-t-----I l ""C-U-RR-E-N-T-M-I-N-l M-U~M-E~S:-::D--~SE::-:-N:-::S=-E ""7L-=E:-::VE:::'L-:-3::---=CH:7:A~N:-=G::-E '"'7M:"71 ~N I MUM ESD - SE N S E LEVEL TO: 

I 
I TIMER: OFF DATA: ADOR: 
I TOO: SEC ___________________ _ 
+------------------------------------------------------------ + 

+--------------------------------------------------------------------------------+ 
J LV: 79123212 AMBIENT RECORDING LOG DISPLAY I 
I LAST ERASE DATE: 04/06 09:10 FIRST LOG: 04/07 09:36 LAST lOG: 04/07 18:02 J 
I LOG COUNT: 000031 LAST REF. CODE E800040'1 00000000 I 
I ESD DATE TIME ESO DATE TIME ESD DATE TIME ESD DATE TIME J 

4 21 MM/DD HH:MM 4321 MM/DD HH:MM 4321 HH/DD HH:MM 4321 HH/DO HH:MM I 
01. * 04/07 09:36 13 ...... / ....... 25 ...... ,.. ..... 37 .•.• •. 1 .. ..... I 
02**** 04 0 0 :4114 ...... / ....... 26 ...... /.. ..... 38 ••.. •. 1 .• ..... , 
03 ...•.. / ....... 15 •••• •• 1 .. ..... 27 ..••.• / •.•.... 39 ••.• •. 1 .. .•..• I 
04. . •. ../.. ..... 16.... •• I.. ..... 28.... ..1.. ..... 40. • •. • ./.. ••••• 1 
05 .••... 1 .. ..... 17 •..•.• / .•.•... 29 .... .• 1.. ..... 41 •••• •• 1.. .. ... I 
06 .••... / ......• 18 ..•... / ....... 30 ..•.•• /.. ..... 42 .•.• •. 1.. ..... I 

I 07 .••• .. 1 .. ..... 19 •••••• / ••••••• 31 •••• •• 1.. ..... 43 •..... /.. ..... I 
ESD incident level 3 /n08 ..••.. / ....... 20: ....• / ...• : .. " 32 ....• . 1.. ..... 44 •..... /.. ..... I 
ESo incident level 4 -------------- I 09.... ../.. ..... 2,..... :.'.. ..... 33.... ../.. ..... 45" . •. . .1.. ..... t 
Log numbering J I 10 .•.•.. / .....•. 22 ...... / ....... 34 .... .. 1.. ..... 46 ....• . 1.. ..... I 
(48 logs per display) I 11 ..... 23 ...... / .. ". 35 .... .. I.. ..... 47.: .... /.. ..... I 

Time stamp 
MM = month 
DO = day 
HH = hour 
MM = minute 

Shows the minimum ESD sense level. Sense level 3 
means: No ESo incident below level 3 is logged. Only 
ESo incidents with level 3 and 4 will appear in the log 
picture. 
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12 •..... / •.•. : .• 24 ..•.•• / .... : •• 36 .••• •• 1 .. .. :.. 48 •...•• / .••.•.. l 
All ESD LOGS DISPLAYED CURRo STATUS: I PRESS ENTER FOR TEMPLOG OISPLAY~ 

I CURRENT MINIMUM ESO-SENSE LEVEL: ICHANGE MINIMUM ESO-SENSELEVEL TO:~ 1 { 
I I 

TIMER: Off DATA: ADDR: I 
I TOO: SEC I I 
+-----------------------------------j--------------------------------------------+ 

, Current ambient status during log display. \ 

o o o 

Only the reference code is displayed (see Reference 
code directory (E8XX). The error information is not 
logged. 

o o o o 0 000 
• 

o o 

Current ambient status during Log display. 
Only the reference code is displayed. The in
formation is not logged (see reference code directory 
E8XX). 

ESo Log information (see next figure). 

Information for additional logs. 

ESO sense level can be set to each valid level 0 to 4. 
Do not modify the sense level unless instructed to do 
so by MAP's or by an FSC specialist. 

o o o o o o 
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Connectors 
PC Top Connectors 

The interconnection of the power-controller interface 
card and sense caFds is done by two different top 
connectors. The top connectors are labeled W2 and 
X3 and are not interchangeable. The connector identi
fication can be seen through the slots of the top con
nector housing. 

An additional pin identification is printed next to pins 
W22, W33, X22 and X33. The connectors must be 
plugged as shown on the following figure. 

W33 

Column 

D 

~2' .• ..... 
• • ~. . .... ,. 

E 

-2' •. • ';J: .... · . ~. · .. : 
W13----~~~--L-~--~~ 
X22--~""·~~ 

X02 :)(:: 
~ ... ~' . 
• :. ':!l 

• •••• 

.. .~. . :3;" ,'::- :'3' · :.. . 
X13 ~ . ". • .• 
X33-----1~~~-:~~.~~~.~". 

.:.: 

PC Interface .... 
N ... Card 
'C 'C a :~ 

" 

Q) 

C£ 
Q) 

en 
U 
Q. 

© Copyright International Business Machines Corporation 1980 

4331 PDL4/5-A 

Power 

;;; $ tn::uiQmU;;u'i. #¢t4#2P .. ; i :: ::::::11;1111"::'._. 

o o o o o 00 

Top Connector Extraction 

Top connectors can be easily extracted using the ex
traction tool PiN 454065 which was originally de
signed for extraction of wire contact relays. 

The tool is part of the CE tool set and should be han
dled as shown below. 

AC-Connector for Diskette 
Drives 

1,3 = line voltage 
5 = Gnd 

If the diskette drive motor or its 
AC cable must be replaced, en
sure that the ground connectors 
have correct contact. 

• o o o o o o o o o 0 

Power Connectors 

The various Field Replaceable Units (FRU's) of the 
power complex are interconnected by connectors with 
up to 15 pins. 

The pin counting scheme on the following figure 
shows the pin side view (male plug). 

Note 

3 

Note 

~ 00 ~~ 
4 

Note 
3 

4 6 

Note 

7 9 

The pin counting scheme of connectors with more 
than 9 pins is similar. 

Note: This mark on the connector housing identifies 
pin number 1. The identification is valid for male as 
well as for female plugs. 

EC 366356 EC 366407 
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I REF ... 

OCP-Connector (Located in Key
board Housing) 

o 

25 14 

o@@@@@@@@@@o 
o@@@@@@@@@@@o 

Female Plug 
13 

o 

OCP-Connector (Located Next 
to Connector Compartment 01 E) 

Key 

14 

28 26 

MFCU DC-GND Connector 

2 

5 3 

Female Plug 

PIN 5683427 7010 Page 1 of 2 
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Physical Locations 

PCC-Box-------~ 

TH-SW 108 ----, 
------ Diskette Drive 

AMD 102 
AMD 101 ----Diskette Drive 

r Top Cov., 
~ Power onl off SWltc~ 

, and Power on meter 
located on CCP 
( Customer control panel) 

~,.;£---+----TR 109 (in usemeter box)* 

AMO 103 

UMC Box 

---1----+--- PS103 is installed 
on PDL4 machines only 

A ..... ----+--- Public Switched {

Base power on indicator 

CCP Power onl off SWitch ____ ~ 
Network 

-: ~--4-----+---CA Connectors 

W--"7If"'C----30~-t--- OCP Connector 

Gate 
OlE 

5424 Connector 
TH-SW 101 

~~~~I--lt~~,=-:;"?~I-~===TH-SW 109 (warning) 

COAX Cable 
Connectors 
0-15 

Note: 
On 4331 is a half board installed_ 
(see also page 7150) 

Front View 

© Copyright International Business Machines Corporation 1980 
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TH-SW 102 

AMD 103 

.-- CE - Panel 

TH-SW 103 

For Details see 
Page 7120 

Gate OlA 

o () o 

and Power on meter" 

Diskette Drive ------+1f--""*--t--t'.,

Diskette Drive 

Gate01A -------------.4 

[

Public Switched -
Network 

Gate OlE 

CA Connectors --....3""r-i...-.t 

Line F ilter ------------~~:-... """'" 

Rear View 

* not installed in all machines 

o 00 o o 

PIN 5683427 7050 Page 20f 2 B 

TH-SW 107 

Standard Power I nterface Panels 

~ ~ Primary Control Cpmpartment (PCC) 

~ PCC-CBOl 
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IPS Board 01A-C1 (Pin side view) 
(A L 0 . Y A 041, Y A 521 . Y A 591 ) A1 

Voltage Sensing 
Personalization board 

+5.1V 
Input 

12.3V 
Bias 
Input 
(floatingl 

~ ________________ ~ 0 0 0 0 0 0 
1 2 3 4 5 6 

L----J '-----' '-------J 

~ e ~ ~ ~ ~ I!. ,~ ~ .. ..,;. 
en"'+H8"' 

002~--o:l- B02 J:o--~o:L 002-f:Q---o=t B02 

o 0 I 002., 0 0 B02 ~ 0 0 
o 0 0 0 '10 0 
o 01 0 0 10 0 
g gig C2 8 I g 02 g 
o 82 0 I 0 0 I 0 0 o 0 0 0 0 0 
o 01 0 0 10 0 o 0 0; 0 o~ 0 A2 
o 01 O;n 0 loU; 0 

DC. GNo 0 0 I 0 ~ ~ 0 I 0 ~ ~ 0 
~ I :aN. I l::: ~ + 5.1 V 3. \,I ~ u ~ 

Spare 0 en 0 I 0 ~ + 0
0 

I 0 ~ ~ 0 
o 01 OE 0 10~ 0 
o 0 1 08 1080 o 0 0 0 0 0 
o 08 I g 0 I 8 03 8 8 83 I 0 C3 8 1 0 0 

g gl, g g 18 0
0

0 

o 0 0 0 10 
o 0 I J13 IOU G13 0 0 

J13t::O __ ~ G13 ~ __ ::....J J13 ~ ___ ~ G13 

002 -FO--;::r. B02 jA---o:!.. 002 ~--o:tB02 

8 0 002 -. 0 0 ,- B02 0 0 1 

A3 

09 ] PSl12 
08 

07 ] PSll1 
06 

05 ]PS113 
04 

~: ] PS114 

o , Spare 

8 8 g 8 1

1 

g 81 
o 0 0 0 0

1 8 84 8 8 C4 8 I g 04 g 
o 0 0 0 0 01 
o ~O 0 N 0 I 0 ~ 0 I 
o ~ 0 0... 0 I 0 - 00 I o °0 0'" 0 O~ 
o 0 0 ~* 0 I 0 Q.:> 0 I 

"E> 'E~ 
~ ~ I B": I 

o 0 O~'OI oe'ol o ~O OE 0 CE 01 
o iO 08 0 1 g8 81 
g °8 g 81 0 01 
o 8Sg g C5 81 80581 
8 0 0 01 0 01 o 0 0 0 0 0 
o 0 0 01 0 01 

J13 0 0 J13 0 8-+- G13 ~ 8.-+ G13 "[:0 ___ 0..:;.. G13 L.O ___ ...J J13 ~ ___ ::....J 

~ 0 ~ ~ ~ ~ 
-z~.ta! 

, <.!) , , en en 
o 0 000 0 ~ ________________ ~ 
6 5 4 3 2 1 

Voltage Sensing 

A4 
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Power 

FireSCR 
Control signals 
to crowbarl 
sense card 
assembly 

Spare 

PS111 +4.26V 
PS113 -4.34V 

PS114 -1.5:W 
PS112 - S.54V 

10.1 V Bulk PS111 

PSl13 
,-E3--' 

I §~ ~8 I 
I 8r ~8 I 
I ~~ M~ I 
I 00 ~O I 
L ____ J 

Power Module 
-4.34V 

(storage> 2 MB only) 

PS111 
,-E4-~ 

I §~ ~8 I 
I 8~ ~8 I 
I ~~ M~ I 
1 0 0 ~O I 
L ____ J 

Power Module 
+4.26V 

Spare 

r--E5'-' 

I §~ ~8 I 
I 8~ ~8 I 
I ~~ M~ I 
I 0 0 ~O I 
L ____ J 

.... 

PS113 
,-F3--' 

i H ~8 I 
I 8 ~ H8 I 
I ~ ~ ~~ I 
I 0 a ~o I 
L __ . __ J 

Power Module 
-4.34V * 

PS114 
r--FS--' 

I §~ ~8 I 
I 8r ~8 I 

I §~ ~8 I 
L ____ J 

Power Module 
-1.52V 

E7 F6 F7 r--'" r--~ r--, 
~~J ~ ~J ~~J 

(+) (-) Spare 
... 

7.1 V Bul k PS 112 

EC 366388 
23 Jan 81 

9.5V Bulk PS113 

PSl13 
,-(;3--' 
I ~~ B~ I 
I OE ~o I 

... 

PSl13 
,--H3--' 
I ~ ~ B ~ 1 
I 0 E ~O I 

r-" o 10' 
1 81 

I -4.34V 

o L~J 
J1 

I 8~ ~8 I 
I ~~ M~ I 
I 00 ~o I 
L ____ J 

I g ~ ~8 I 
I ~ ~ M~ I 
I 0 a ~o I 
L ____ J 

r::---;, 
,0 0 1 

J2 IA 8,DC-GND 

Ie, 01 
Power Module 
-4.34V * 

PS114 

Power Modu Ie 
-4.34V 

PS112 

~ ___ J 

,.------, 

,-H4--' 

I 8~ ~8 I 
!0A 80 I DC-GND 

J4 ~ __ ::..J 

I 8~ ~8 I ,---, 
I 9. ~ ~~ I 10A 801-6.54V 

I 0 a RO I J5 ~ ___ :.J 

J r--, 
L_____ 0 I001-4.34V 

Power Module PSll1 L: _ J 
-2.2V* ~ r ;3 ""K6"' Fire SCR 

PSl13 ~ I Control 

,--, 
o I o0 J' +4.26V 
~-

J6 I 1(2 I( 5 I signal 

PS114 T ~ I to crowba,/ 
unused --+-0 I <;> ,sense card 
unused ! - __ J-l assembly 

PS114 PS112 r::;--' 
r-GS--' 
I &~ ~~ I 
I oG FO I I OJ H8 

r ----' <2> 01 H5 I A 8 
I ~~ B§ IDle oIDC-GND 

I OE 0 I I~ ~ I 
8~ ~ I ~--~ 

I ~~ ~2 I 
I 00 ~O 1 
L ____ J 

Power Module 
-1.S2V 

I gL K8 I ~--;:;, 
I ~ ~~ 10 0, 
I R 0 I J8 I ~ ~, - 1.52V 
L ____ J 10 0i 

Power Module ~ __ =...J 
-1.52V 

06 G7 H6 r--l r--., r--., 
~~J ~~J ~~J 

Spare (+) (-) 
.. 

6.8V Bulk PS114 

EC 366390 
10 Apr 81 

PIN 
Page 

* -4.34V from PS113 
and - 2.2V from PS112 
generate the - 6.54 V 

4008793 7120 '1 of 2 F 
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Board 01A-B1 (Pin side view) 

Sense and Voltage connectors 

( ALD - YC 843 ) 
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0 , 
\lie ' 00 o o 00 o 

FOS cables 

FDS cables 

() 0 o 

EC 366388 EC 366390 PIN 4008793 7150 23 Jan 81 10 Apr 81 Page 20f 2 B 

FDS cables 
(1 split) 

FDS cables 

unused {~-~------1""1 -T"4t.,LU_ 

00 o 

-5.1V PS104 
I nput unused unused 

GND -J '\ GND GND J~ GND GND J~ GND GND 

r t -i---i----r---1---1--- -, 
A~ ____ e_v _ ¥-~~-V--V-~~-V- _JA 

-5.1V -6.54V -4.34V·-1.52V +4.26V +5.1V +12V / 
PS104 PS112 PS113 PSl14 PSlll PS102 PS104 

'" sense >'1 
25 " / 01 , / 

" / " / " / ,-----------,' /,/-------------

~ &--6·54aa
NO

'+===-lo

1 rp/~~ ~ 
E t. ____ -_-_-_-_-___ -:..-_ ~ 

00 

FOS cables 
(1 split) 

o 

25 84 01 

o 0 o 

FDS cables 

o o o o 

Spare 

Spar~ 

Spare 

o () o ( 
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~ints for ALD Usage 
1. Wiring 

The power ALD uses some new symbols and printing formats. 
The main difference IS that multiple wires or multiple Circuits 
are represented by a single line with strand numbers or by a 
single CirCUit. More detailed In'formatlon IS given In the following 
examples: 

Example. Power Input to board and Sense line eXit. 

00 00 

_P_h~y_sl_c_a_1 p __ 'n __ lo_c_a_tl_o_n __________ ~----------------;_--~--~1A-B1A4 

(1-41 = Strand 1 to 4. 
4 W,res enter at logical pin A 1 and 
the same Wires (strand 1-4) leave 
at logical outpot pin 11. 

5--11-41 A1 ENTRING 
BOARD 

f-Bl OtA -81 

Reference information 5--A1 

r- 81 

r- C1 

r 01 

rEI 

SINGLE CONNECTORS 
N 
BOARD 
lA-Bl 

1A-B1Al ;:~"l 
5- C1 31--i I1IB14/Al .S.IV l1/B"~ 13) 014/.42 DC GNO 12/014 
5-01 41~ lA-B1A4 
f-El S1~ 141902181 DC GND 21 / BO 2 -:::-:-1 . 121002182 .S.IV 221002111 

t4Y-AJ 
31Z-CC 

Logical Entry block. 
No phYSical components ex,st. 

~. Copyrtght International Bus",_" Machines Corporation 1979 

4331 

Power 

• 4.26V 21/A02121 

'-----------~~~----IA-~L3 

- 4.34V 31/A14 14) 
-1.S2V 321814151 
.S 1 V 33/014 111 

PLANES 

11 121 V 
-6.54 V 21131 Logical pinS 

-4.34V 31141 Not used by the CEo 

-1.S2V 41151 

DC GND 51161 . 
S6V-ED 

;; Ii #i ; i .«;PiAk« ::"SII411;;; 'IANL' $; = • ape. 

TO 

• 00000 

Connector pOSition 01A· B lA 1· E14 

Strand number (always In brackets). The same dIgit IS used 
at the signal source and signal sink and represents electrical 
connection between all pOints With the same strand number. 

Th,s square dot Indicates that no electrical connection eXists 
between the Signal sources connected to the printed line. 
The dot IS only used at the Signal source Side . 

<> ThiS symbol IS used for electrIcal connections as well as for 
strand connections. Electrical connection eXists only If no 
strand number IS shown next to the signal Sink. 

Logical EXit block. No phYSical components eXist. 

To ALD 
page Signal name ----

o 

/11 Al LEAVING 11--- YA441 • 51 V SENSE PS102 01A -81 AS4 ---GJ11 

.lOS ---GJ21 

A06 ---GJ31 

A07 -GJ41 

.408---GJSl 

BOARD 
/2) 81 0IA-Bl 21---- YA!41 • 4.26V SENS£ PS111 0104- B1 

e31 Cl 

/4) 01 

31----
41----

YA!41 

VAS41 

YA841 

- 6.54'1 SENSE PS112 01A-91 

- 4.34'1 SENSE PS113 01A- Bt 

- 1.52'1 SENSE PSt14 01A -81 

Net number 

Print position on ALD page. ThiS Information is not used 
by the CEo 

Logicalpin number. Used only for ALD· generation. 
Not used by the CEo 

Strand number can be treated as a logical wife number. The wife 
number is not labeled in the machine. Strand numbers are always 
shown In brackets. 

This line represents 5 separate phYSical wires. 
The wire connections are ident.f,ea by the strand numbers. 

EC 366369 
30 Nov 79 

I 
PIN i 5683426 

Page 1 of 2 
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Hints for ALD Usage 
Logic circuits 

- Write Strobe 

- Select Latch modules 
Example. Register Input control 

+ Command Reg. Bit 5 

+ Command Reg. Bit 6 

ALD from 
SELECT LT REG 

r

N 
Reference Signal name AIOR 

U-A2G2 
,.---.J' 

YB625DA11 - SELECT LATCH MODULES AtoHEX 4X 

l" , 
N 6 210 I 

YB6250A54 • COMtoIAND REG BITS 5/6 c.lllBNS 6 311 I 
11- 2\ (21 C 5 N 6 4121 

5 6 5131 . 
!S8-AA 

Ri~;~:~::EG 
Y8625DA63 - WRITE STROBE ------------------------------~~----------------------_r--A~SlROBE 

Logical function 

Card position 

Supplementary 
I nfor matlon 

ThiS line represents one 
byte (bits a to 7) 

ThIS latch represents 
a complete Register. 
(one byte WIde). 

LATCH REGISTER 0 N::J FL 
IA-A2G2 

IOIA~ 110\ ----1 
ILT -BYTE 0 

101e~ to210-71 ~ 
C~ I 

l48C-EB---!J 
IOlal REG 0 to2101 
11 I C REG 1 to 311) ---------------------------------+-0 
(21 DREG 2 1)4121---------------------+-0 
131E REG 31:1.5131----------------------+-9 Lif;~.:::'STEi 1 

2SO-BBJ 
(1IAI) 1 (ll------S 

YB6250A66 - RESET TO PC ----------------+------------+---------------------------:-iiI ILl-BYTE 1 . 
11lB~ to210-71 ~ 

TIME DELAY 200NS SET LT -REG 

IT~_"G'] ~~:'G' 
~ 1 ------+--A STROBE 

l1SH-AC (OIB REG 0 2(01 
11) C REG 1 3 11\ 
1210 REG 2 412) 
131E REG J 5(J) 

L-_.---(O-3)A ~-A2G21 I~A~ tl.1 to-JI---,-----91 
"~5~~. ~~ITE eu~~~ 0 ro7--~----------------------------~~----IO~)8 J 

/0-1) l35J-CC 

ThiS line represnts 8 Single 
wires (write bus bits 0 - 7) 

© CoPVrlght InternatIonal BUSIness Machin" CorporatIon 1979 
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ThiS line represents 4 single 
wires (strobe pulses gated by 
Register selection) 

ThiS block represents 32 Single 
And - sWItches (4 x 8) 

ThIS Ime represents 32 single 
wires used for 4 bytes input 
to latch register 0 through 3. 

00 o o o o o 

Ctl.. I 
l48F- EC --=..J 

LATC .. REGISTER 2 

ff;::.lA2G2 

(21A 1:1. 112 I ------s 
ILl-BYTE 2 

121Sc:.. ~210-71--S 
C~I 

l481-EO--=.! 

LATCH REGISTER 3 

r~;-A2G2 
131Atl.. 1 (31----1 

I LT -BYTE 3 
(3IB~ ~210-7]~ 

Ctl.. I 
lL8L-EE---=.J 

o o 

7170 B 

o o o o c 
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'[0 0 0 0 0 0 0 0 0 0 
:1 

000000000000000 o 000 0 o 0 0 ( 

Index 
AC-CONNECTOR 7010 COMMAND CHECK 4210 HINTS FOR POWER MAINTENANCE 6050 
ADDRESS CHECK 4550 COMMAND CHECK 4500 HINTS FOR TROUBLE SHOOTING INTERMITTENT 
ADDRESS MATCH TEST 4500 COMMAND DECODE 4210 POWER PROBLEMS 6070 
ALD 7160 COMMAND LOADED 4500 I/O CONNECTORS 7050 
AMBIENT LOG DISPLAY 6140 COMMAND REGISTER 4210 I/O TAG 4500 
AMBIENT LOG DISPLAY 6150 COMMAND REGISTER 4500 IMPORTANT HINTS FOR POWER MAP-USAGE 6050 
AMD 101 4000 COMPARATORS 4210 INHIBIT 4500 
AMD 101 7050 CONNECTION OF PROBE POWER CABLE 6050 INTEGRATED POWER SYSTEM 3040 

I, AMD 102 4000 CONNECTORS 6060 INTERFACE CARD 1020 
'I AMD 102 7050 CONTROL CARD PS 111 7120 INTERFACE CARD 4210 

AMD 103 4000 CONTROL CARD PS 112 7120 INTERMITTENT POWER PROBLEMS 6070 
AMD 103 7050 CONTROL CARD PS 113 7120 INTERRUPT BIT 4410 
ANALOG MEASUREMENT 3050 CONTROL CARD PS 114 7120 INTERRUPT BUS 4210 
ANALOG MEASUREMENT EXAMPLE 3050 CONTROL CARDS 3040 INTERRUPT BUS 4410 
ANALOG SENSE LINES 3010 CONTROL LINES 3010 INTERRUPT BUS 4510 
ANALOG SENSE LINES 4210 CONTROL LINES 4550 INTERRUPT CONTROL 4210 
ANALOG SENSE LINES 4550 CONTROL LINES TO POWER SYSTEM 4210 INTERRUPT ENABLED 4410 

II ASSISTANCE 6080 CONTROL UNIT 4600 INTERRUPT GENERATOR 4210 
,I BAND PASS FILTER 3080 COVER PAGE 0000 INTERRUPT GENERATION 4400 

BASE POWER CONTROL 3010 CROWBAR/SENSE CARD ASSEMBLY 3040 INTERRUPT MASK 4210 
BASE POWER CONTROL 3020 CU POWER COMPLETE 4600 INTERRUPT MASK 4500 
BASE POWER CONTROL 4100 DAC 3050 INTERRUPT MASK CIRCUITS 4410 
BASE POWER ON INDICATOR 4020 DAC 4410 INTERRUPT REQUEST 4410 
BASE POWER ON INDICATOR 7050 DAC OUTPUT DIAG RAM 3050 INTERRUPT REQUEST TO SP 4410 

'I BASE PWR OFF LATCH 4040 DEVICE CLUSTER ADAPTER 3010 
, 1 INTERRUPT REQUEST LATCH 4500 
,I BASE PWR ON INDICATOR 4000 DESCRIPTION OF POWER COMPLEX FUNCTIONAL II INTERRUPT TIMEOUT 4210 
"I BASE PWR ON INDICATOR 4040 OPERATIONS 3020 INVALID COMMAND 4500 

BASIC INTERRUPT 4410 DIGITAL ANALOG CONVERTER 3050 IPO CONTROL 4600 
BASIC INTERRUPT 4500 DIGITAL ANALOG CONVERTER 4210 IPS 4000 
BASIC INTERRUPT 4510 DIGITAL SENSE LINES 3010 IPS BOARD 01A-C1 7120 
BAT,IML 4020 DIGITAL SENSE LINES 4210 IPS CROWBAR / SENSE CARD ASSEMBLY 3040 
BEFORE CALLING FOR ASSISTANCE 6080 DIGITAL SENSE LINES 4550 IPS OVERVOLTAGE PROTECTION 3040 
BIAS INPUT 7120 DISKETTE DRIVE 3010 IPS POWER MODULES 3040 
BOARD 01 A-A 1 4000 DISKETTE DRIVE 7050 IPS PRINCIPLE 3040 
BOARD 01A-A2 4000 DISKETTE DRIVE ATTACHMENT 3010 IPS TEST STATION 3040 
BOARD 01A-B1 4000 DISKETTE DRIVE 1 4000 IPS VOLTAGE ADJUSTMENT AND JUMPERING 3040 
BOARD 01A-B1 7150 DISKETTE DRIVE 2 4000 IPS VOLTAGE INTERCONNECTIONS 3040 
BOARD 01A-B2 4000 ENABLE TIMEOUT 4410 IPS: +4.26 V FINAL 4020 
BOARD 01A-C1 4000 EMC HARDWARE 3080 IPS: +4.26 V FINAL 4040 
BOARD 01A-C2 4000 EMC CHECK LIST 3080 IPS: +4.26 V INITIAL 4020 
BPC POWER ON 4020 ESD MONITOR 3085 IPS: +4.26 V INITIAL 4040 
BPC, PC 7050 ESD LOG 6150 IPS: -1.62V 4020 
BUS 0 4500 FERRO-RESONANT SUPPLY 3030 IPS: -1.52V 4040 
BUS 0 4510 FIRE SCR 7120 IPS: -4.34V 4020 
BUS 1 4500 FLOATING SIGNAL 6060 IPS: -4.34V 4040 
BUS 1 4510 FREEZE 4500 IPS: -6.54V 4020 
BYTE SELECTION 4210 FUNCTIONS OF THE PC INTERFACE CARD 4200 IPS: -6.54V 4040 
BYTE TEST 4650 FUNCTIONS OF THE PC SENSE CARD 4200 IR MASK 4550 
CA CONNECTORS 7050 GATE INTERRUPT BUS 4500 IR TIMEOUT PULSE 4550 
CARD PLUGGING 6050 GATE PC READ BUS 4500 IRR 4550 
CE-METER ACCURACY CHECK 6060 GATE TRANSFER 4500 LATCH BYTE 4550 
CE-PANEL 3010 GATE OlA 7050 LATCH REGISTER 4210 
CE-PANEL 4000 GATE OlD 7060 
CE-PANEL 7050 GATE 01E 7050 
CMO POS 4310 HALT 4500 
CMO POS 4460 HINTS FOR ALD USAGE 7160 

© CoPYright Internation,' Busin ... Mlchinn Corporation 1980,1981 
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Index (continued) 
LINE FILTER 3080 
LINE FILTER 7050 
MACHINE CHECK 4500 
MACHINE CHECK 4210 
MAP ENTERING 6050 
MARK 4560 
MEASUREMENTS AT CONNECTORS 6060 
METER POWER PACK 4000 
MFCU DC-GND CONNECTOR 7010 
OCP CONNECTOR 7050 
OCP CONNECTOR 7010 
OPERATOR CONSOLE PANEL 3010 
OPERATOR CONSOLE PANEL 4000 
OVERVOLTAGE PROTECTION 3040 
PARITY VALID 4510 
PC CONTROL CARDS 3040 
PC GENERAL FUNCTION 4200 
PC INTERFACE CARD 1020 
PC INTERFACE CARD 4210 
PC INTERFACE CARD 4500 
PC READ BUS 4210 
PC READ BUS 4510 
PC BEAD BUS 4560 
PC SELECTED 4500 
PC SENSE CARD 1 4210 
PC SENSE CARD 2 4200 
PC SENSE CARD 2 4210 
PC SENSE CARD(S) 1020 
PC TOP CONNECTORS 7010 
PC WRITE BUS 4210 
PC WRITE BUS 4500 
PC WRITE BUS 4650 
PCC 7050 
PCC-CB01 4000 
PCC-CBOl 7050 
PCC-K04 4000 
PCC-K04 4040 
PCC-K04 CONNECTIONS 7010 
PCC-K02 4000 
PCC-K02 4020 
PCC-K02 4040 
PCC-K03 4000 
PCC-K03 4040 
PHYSICAL LOCATIONS 7050 
PICK PCC-K04 4020 
PICK PCC-K03 4020 
PICK PCC-K02 4020 
PICK PS105-KOl 4020 
PLT 3086 
PC CONTROL CARDS 3040 
POR TO MSSS 4020 
POR TO MSSS 4040 
POWER COMPLETE INDICATOR 4020 
POWER COMPLETE INDICATOR 4040 
POWER COMPLEX VOLTAGE DISTRIBUTION 1010 

© CoPYright International Business Machines Corporation 1980,1981 

4331 PDL5-D 

-a 0 0 0 0 0 0 0 0 0 I - --

EC 366358 EC 366390 PIN 5683429 9910 28 Mar 80 10 Apr 81 Page 20f4 
B 

POWER COM PLEX DATA FLOW 1020 PS 105 4040 
POWER COMPLEX OPERATIONS 3010 PS 105 7050 
POWER CONNECTORS 7010 PS 111 4000 
POWER CONTROLLER 1020 PS 111 7120 
POWER CONTROLLER 3010 PS 112 4000 
POWER CONTROLLER 3020 PS 112 7120 
POWER CONTROLLER DESCRIPTION 4200 PS 113 4000 
POWER CONTROLLER DATA FLOW 4210 PS 113 7120 
POWER CONTROLLER WRITE/READ OPERATION 4220 PS 114 4000 
POWER CONTROLLER INTERFACE CARD 4600 PS 114 7120 
POWER CONTROLLER SENSE CARD 4650 PWR CONTR. READY 4020 
POWER CONTROLLER DIAGNOSTICS 4655 PWR CONTR. READY 4040 
POWER CONTROLLER CONTROL TABLE 4560 PWR ON SWITCH 4000 
POWER CONTROLLER SENSE TABLE 4570 REACTIVE POWER COMPENSATOR 3020 
POWER CONTROLLER CARD REPLACEMENT 6060 READ BUS 4410 
POWER CONTROLLER STATUS DISPLAY 6120 READ BUS REGISTER 4210 
POWER CONTROLLER TOP CONNECTORS 7010 READ BUS REGISTER 4410 
POWER I/O COMPLETE 4600 READ BUS REGISTER 4510 
POWER DISTRIBUTION 4000 READ GATE )'4410 
POWER IN PROCESS INDICATOR 4020 READ STROBE 4500 
POWER IN PROCESS INDICATOR 4040 READ STROBE 4510 
POWER LINE TRANSITIONS (PLT,s) 3085 REGISTER CONTROL 4210 
POWER LOG DISPLAY 6130 RESET CONTROL LATCHES 4410 
POWER METER 7050 RESET PC 4210 
POWER MODULES 3040 RESET PC 4550 
POWER SUPPLIES (PS) 3020 RESET TO PC 4040 
POWER TEST SELECTION 6100 RESET TO PC 4550 
POWER-OFF KEY USAGE 6050 RESET TO POWER CONTROLLER 4020 
POWER-OFF SEQUENCE FLOW CHART 4030 RPC 3020 
POWER-OFF SEQUENCE VIA PC 4450 SCR 3040 
POWER-OFF SEQUENCE 3020 SELECT LATCH MOD 4500 
POWER-OFF SEQUENCE TIMING CHART 4040 SELECT LATCH MODULES 4550 
POWER-ON SEQUENCE 4020 SELECT LATCH REGISTER 4500 
POWER-ON SEQUENCE VIA PC 4310 SELECT SENSE MODULE 4550 
POWER-ON SEQUENCE 3020 SENSE BYTE SELECTION 4210 
POWER-ON SEQUENCE FLOW CHART 4010 SENSE BYTE SELECTION 4410 
POWER-ON SE~UENCE TIMING CHART 4020 SENSE CARD 1 4210 
POWER-ON TIME DELAY 4020 SENSE CARD 2 4210 
POWER-ON/OFF SWITCH 4020 SENSE CARD(S) 1020 
POWER-ON/OFF SWITCH 4040 SENSE POINTS 4006 
POWER-ON/OFF SWITCH 7050 SIGNAL NAMES AND REFERENCES 6070 
PREFACE 0010 SPIPANEL 4600 
PROBE MAIN INPUT 6060 STANDARD POWER INTERFACE (SPI) 4000 
PROBE SWITCH SETTING 6050 STANDARD POWER INTERFACE (SPI) 4600 
PROCESSOR BUS 3010 START CH I/O'S 4020 
PROGR. PWR OFF LATCH 4040 START I/O CU 4600 
PS 102 4000 START 6424 4020 
PS 102 4020 START 5424, CH I/O'S 4040 
PS 102 4040 STATUS REGISTER 4410 
PS 102 7050 STROBE GENERATOR 4210 
PS 104 4000 SUPPORT CONTROL LOGIC 3010 
PS 104 4020 SUPPORT PROCESSOR 1020 
PS 104 7050 SUPPORT PROCESSOR 3010 
PS 106 4000 SWITCHING OFF THE LINE VOLTAGE 6050 
PS 106 4020 TABLE OF CONTENTS 0500 

TAG AND RESPONSE CONTROL 4210 

000000000000000 o 00 0 0 o 0 1,> ( 
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Index (continued) 
TAG BUS 
TAG BUS 
TEMPERATURE LOG 
TERMINATION OF REPAIR ACTION 
TEST BYTE 
TEST STATION 
TEST STATION 
TH-SW 101 
TH-SW 102 
TH-SW 103 
TH-SW 104 
TH-SW 105 
TH-SW 106 
TH-SW 107 
TH-SW 108 
TH-SW 109 (WARNING) 
THERMAL SWITCHES 
TR 102 
TR 102 
TR 104 
TR 104 
TR 105 
TR 105 
TR 109 
UMC BOX 
VALID BYTE 
VALID WRITE ADDRESS 
VOLTAGE ADJUSTMENT AND JUMPERING 
VOLTAGE MEASUREMENT PROGRAM 
VOLTAGE MEASUREMENT DISPLAY 
VOLTAGE MONITORING 
VOLTAGE TOLERANCES 
WIRING CHECK PROCEDURE 
WRITE BUS REGISTER 
WRITE BUS REGISTER 
WRITE STROBE 
WRITE STROBE 
36MS TIMEOUT 
5424 CONNECTOR 

000000000000000 

4500 
4510 
6150 
6070 
4550 
3040 
4000 
7050 
7050 
7050 
7050 
7050 
7050 
7050 
7050 
7050 
3060 
4000 
7050 
4000 
7050 
4000 
7050 
7050 
7050 
4500 
4500 
3040 
6124 
6125 
4400 
3040 
6080 
4210 
4500 
4500 
4550 
4410 
7050 
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