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Preface

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

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

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

e Section 3 contains information about error
togging.

e Section 4 describes tools.
e Abbreviation List (page 9970).
Each section has its own table of contents.

The reader is assumed to have a good basic
understanding of I|BM system concepts.

The manual is not intended as a self-study
course but as a recall document. |t may also
be used as an introduction to the system by
people interested in the philosophy and
concepts of the system but not in detailed
maintenance or how-it-works information.
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General System Information, Section 2: Maintenance Concept
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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 failure
symptoms are analyzed automatically and a.
reference code is generated. This
reference code is used as MAP entry.
Troubleshooting is guided by MAPs.

IRECA

The integrated reference code analysis
program ?!RECA) assist_the CE on his way
through the Maps. The program should not be
used as a stand alone tooi.

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

EC 366189
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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.

e Preventive Maintenance (see page 2170). to an analysis result which do not need
further manual intervention (such as signal
probing). In ail other cases a message is
displayed which refers the user back to the
MAP package.

Although 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 I|RECA.

Reference Code

¢ The reference code is displayed on the
screen, and is also logged onto the
control diskette.
e The reference code provides:
The entry to the MAPs, or I[RECA,
Reference data, and feedback to the
development laboratory.

MAPs

e The MAPs contain either the name of the
failing FRU (field replaceable unit), or
procedures for further analysis down to
the FRU.

-1 Basic Group FX

| MAP Package ’ /
5 Detailed )*/‘/

e The MAPs also direct to diagnostic 14:‘
programs used for fault location, and to Basic Groups Groups
verify that the failing FRU was found and r‘) ?;(?;{8(;()'(
replaced correctly. ////////,a B % B,

A short description of the diagnostic Divider

Sheet

programs and their handling procedures is
provided in Section 4 of the Supplement to

Basic Group 0X

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

X‘F* = Abend (abnormal
program termination)

MAPs (STM). / - 1
/\ Ref. Code
Detailed Directory MAP XXX
Reference Code Layout Groups 3 MAP XXX1 to P):fxa
! Divider
| Sheet MAP XXXX
) (for System MAPs)
MAPs FEXX
Line 23 ————p UURRRR'S MAPs F3XX
/J— J EXIT MAP MAPs F2XX
START MAP ’ MAPs F100
f/ r/ Ref. Code
Unit type . Reference data Log/ Test Reason Code . Directory MAP EXXX
indicates (may be used indicator - | . -
Basic Group by PST-CE} X0 =Log  X'0' =Handlingstop MAPs 0EXX
and X‘8" =Test X1 =Error dls;?tay red : Divider J
Detailed Groups X'2" = Intervention require i .
of the MAPs at device under test Sheet MAPs 02X X
{see Unit Type Tabl X*3" = Intervention required MAPs 00XX . i
nit Type Table) due 1o arror \ AP 0001 For details of Start MAP and Exit MAP

MAP 0000
MAP 0XXX
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Unit Type Table
BASIC GROUP DETAILED GROUPS . REMARKS BASIC GROUP DETAILED GROUPS REMARKS
0X = No refe-~ 00 = Introduction, Start MAP, Exit CX = Disk/Tape | CO = CTLI and interface adapters
rence code MAP, Call for SuppoerMAP adapters C1 = FTAT-CTLI
on screen \ ) €2 = FTA2-CTLI
\ C3 = FTA3-CTLI 4331-2 only
01 = Procedures in STM : Ch = FTAY
02 = Power problems . €5 = FTA2 :
O4 = IML problems ‘ ) C6 = FTA3 4331-2 only q
06 = Operator console failures €8 = ) reserved
08 = Support subsystem ‘ ) €9 =)
0C = Miscellaneous P R CA =) )
OE = Operating system (DOS, EREP) A {
: DX = Disk/Tape | DO = ILT monitor
2X = IC-bus None 4331-1 only ILTs 08 = 8809
4331-1 09 = 3330
3X = IC-bus None 4331-2 only : DA = 3340
4331-2 DB = 3344
‘ . DD = 3310 i
Lx = PU-BSM 49 = py-BSM 4331-1 5 4331-1 only DE = 3370
48 = PU-BSM 4331-2 ( 4331-2 only
EX = System EQ0 = IML problems / power on reset
8X = Channels 80 = BMPX 1 / related El = Timer damage
81 = BMPX 2 : problems El4 = PU programmed clock stop
82 = HSC f 4331-2 only E6 = Customer manual operations
84 = MPX / E8 = Ambient recording
88 = CA channel/ checks : - EA = Internal program checks (ex-
89 = CA unit checks - ) cluding SPIL)
AX = 1/0 Sub- A0 = Processor bus and adapter inter- FX = Support FO = Processor bus and adapter inter-
system . faces Subsystem faces
Al = Processor ' F1 = Support Processor
A2 = (/0 BBA (1) F2 = SP BBA (0)
A3 = SCL adapter s F3 = SBA/SCL adapter
A8 = Loop adapter - F4 = Transmit/receive
AA = 5424 adapter F5 = SPIL program checks
F7 = Power system
F8 = Remote support
F9 = DCA 1/0 counter overflow
F€ = Log-in and idle programs
FD = Diskette drive adapter
FE = Utilities h
/
;‘/
© Copyright International Business Machines Corporation 1979, 1981 ' EC 366189 EC 356233 EC 366493 P/N 8488416 2 100 F
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MAP Page Layout

Common Parts

N &

[MAP Tutte

Page 1 of n

[SortNo. | [MAP No.-Page No ]

(_\____’/__————’—"\w

F)ate l [ MAP Part No. ]

Copyright J

J

Processor type tJ!

rEC No. J LPreonus EC No. ]

;Sort No. J [MAP No - Page No. l

M

* 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. N

e The fix number of a MAP updated by an
engineering 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 International Business Machines 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:

L ] C3J 3 0 ]

REFERENCE CODE DIRECTORY

1

Refer. Title Go to
Code MAP

00000001 | Start MAP 0000
00000101 Exit MAP 0001

Olnnnnnn

O02nnnnnn

L ——

i

)
71

00000000

Direct to the MAP
associated with the
., respective Ref. code

[ Detailed Group Errror

description
N Basic Group P

h

Unit Type

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

EC 366233 | EC 366493 | P/N 8488416 2 150

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 aill power
MAPs.
L ] L | R N R
MAP INDEX
1
Refer. Title Sort | MAP Part
Code I ’ No. No. l No

Listing of ref. codes /

Listing of MAP’s in ascending
sequence of sort numbers

Listing of MAP numbers
and their part numbers

COD00000 0000 0O
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How to Use the MAPs

e Start troubleshooting always using the . i e ;
START MAP. i START MAP 3 ; .
: B = . The Start MAP contains:
o Terminate troubleshooting always using the e A i ;
EXIT MAP. i Main Entry 5
i = -« The main guidance and distribution to all
: . = . other MAPs. .
Reference code displayed =
& or other ymetom i *» The 'main entry' with information for

troubleshooting.

e The start point for troubleshooting.

|
PR yunnny

P Ref. code U XXXXXXX
:. REF CODE DIRECTORY

Find number of
MAP to be used

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

Continue trouble-

shooting guided

by the appropriate N
MAP @

akdva .

The Exit MAP contains:

EXIT MAP MAP 0001 ::

Central Return Point

* The 'central return point' after all CE e
activities, :

¥
RV

Trouble
found

* Procedures for final verification of all
maintenance activities.

2 No

-

FORS SRS S

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

.......................................
.................................................................................

Invoke your Return the system +
support structure to the customer

© Copyright International Business Machines Corporation 1979, 1981 -
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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. Cover
In a very contaminated enviroment cleaning or ‘\\\~

replacement may be necessary more often. i
After you have cleaned or replaced the filters make o Eil
an entry in the inspection table, see Figure A. ‘//’ er
Inspection Table
INSPECTION DATE | REPLACED | CLEANED :;; ‘~\\
? Air Flow

Filter has to be
checked on this
side for dust.

Figure B

Air filter part no. 8483722

Figure A

© Copyright International Business Machines Corporation 1979, 1981

@@U@@@@@0@@U»@@@@ﬂ(}@@@@@@@@@@@@@&U

i



500000000000 000O0OVYNS O00000000000000O0

General System Information, Section 4: Tools

Table of Contents
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General Logic Probe Il (GLPH)

The GLPII is a tool used to detect logic
signals. Its operation and maintenance are
described in detail in the 'General Logic
Probe Il Manual', SY27-0127.

The GLPI! can be used to check signals of two
technologies in the system (Dutches and VTL),
which are compatible; therefore the following
guide applies to both technclogies. It does
not replace or override the instructions in
the GLP!! manual.

EC 366189
15 Jan 79.
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» t0 pin being tested

Latch Function

1. Perform preliminary setup with checking
for correct operation.

2. Set TECHNOLOGY switch (@ to MULTI.

3. Set LATCH switch (3) 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 ()
is turned on:
* |If the UP light is on, set the LATCH
switch to DOWN,

* |f the DOWN light is on, set the LATCH
lf"robet Adapter . switch to UP. p
o = . p . .
. R Main Input the light, which is off will be turned on,
& Main Input b (1) Main tnpu and both iights stay on.

Probe Input Lead ————p

Preliminary Setup with Checking for
Correct Operation

Probe Input Ground

1. Connect cables as shown. i 01A - A2 \\\\\\\A ,;é
2. Set TECHNOLOGY switch 2 to MULTI, % any pin D08 €—
3

. Connect probe input lead to Q1A-C2 F2 UQ2 % (Ground)

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

(2) TECHNOLOGY Switch Main Input +

(+osc. out): . ¢ ¢
. . . OWN ligh
Both indicating lights 9 have to be on. b ight ) — 2
4. Connect probe input ltead to 01A-B2J03, or y Result: UP light on )
D03, or UO3 (+5V). Up indicator should be : i () LATCH Switch
on. |f the down indicator is on, it b i This connection to the logic ground
usually indicates a failure of the probe ¥ must be made, since both power cable . . . .
input around lead. leads are isofated from the probe inpuf ! {ndicating GATE REF Latch FunCtlon Wlth Gatlng
o d. R i - . .
; groun 3 1ghts Switch 1. Perform preliminary setup with checking
for correct operation.
. 2. Set TECHNOLOGY switch Q) to MULTI.
GATING 3. Set LATCH switch () to the expected
fevel.
4. Set GATE REF switch @) to +1.4 V.
o 5. Connect the board pin used for gating to
W g‘o’; E:;%”M the appropriate GATING pin &) .
- 6. Connect probe input lead to the pin being
S tested.
I O1A - A2 +— 7. If there is no signal on the gate, the
= any pin D08 (Gnd) probe operates in the normal way.
If, however, a3 signal is on the gate at
the same time, a signal is present on the
main input, the appropriate indicator
fight é is turned on.
Power Cable Examg les:
Main Input !
)
Gating Pin + ; ;
- Result: UP Light on ; 4
Main Input
Gating Pin + ;—‘
- ' I'4
Result: UP Light on pJ
- . Main Input '
- . Gating Pin — -
1
Resuit: UP Light on :

© Copyright International Business Machines Corporation 1979, 1981
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Power-On Sequence Flow Chart

Press the power on switch
(located on CCP)
1

The power on switch overrides
the contacts of PCC - K04 and

(if installed)

1
TR104 generates the AC voltages

for PS104 and PS 103 (if present)

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

¢

All voltages generated by
PS 104 (and PS103 if present)
are checked

+ 24V from

PS104 or PS103
>1.8vDC?

600 ms powerion 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,

No‘

Are
all voltages of
PS104 (and PS103)
> 85%

Is the
Base power off FL on?
(see Note)

Yes

. PCC-KO4 is picked.

. '‘POR to MSSS’ is removed.

. ‘Reset to PC’ is removed.

. The base power on indicator
is switched on.

HWN =

The Support Processor starts its
‘Basic Assurance Test’ (BAT)
and IML. During IML various
tests are executed and the power

The power on program is loaded
from the diskette into the SP
storage and it is executed.

Yes

Any
power on problem
detected?

A voltage monitoring routine is
performed every 256 ms. All
processor voltages are checked for

exeeding upper or lower limit

any processor voltage
outside tolerance
(turn off limit*)

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

EC 366356
28 Mar 80

P/N 5684096
Page 2 of 6

Is any
processor voltage Yes

is displayed.

Is the

power complete Yes

. . H l . . .
applies line voltage to TR104, +24V v For more details see: O(t;‘:'fasllldé éﬁ'erz.atr;ce 3. The Pas: gheck indicator
AMD’s (blowers), diskette drives +12V, - 12V, + 85 ‘Power on sequence via PC’ tmi Is switched on
and to the meter power pack +51V,-5.1V The system keeps powered up.

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

indicator on?

No

Channel 1/0’s

and/or MFCU No

power complete

The power complete
indicator is switched on

A reference code for
MFCU and/or Channel
1/0 power incomplete
is displayed.

v

Is the

Channel 1/0’s
and/or MFCU

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

power off key or the
power off switch

controller is tested.

Note:
The base power off FL can be set by:

any Power controller
problem detected?

A reference code

1. Any thermal switch of gate and ferro stack open.| F7 xxxx 81 is displayed on

2. TR104 thermal switch open.
3. Power off key operated.
4. 10 second timer on BPC card

the CRT screen and the basic
check Indicator is switched
on. MSSS keeps pcwered up.

© Copyright International Business Machines Corporation 1980

4331PDL4/5 —-A

Note for PDL5 machines only:
Ifa — 5.1V 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.

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.

is displayed. pressed? power complete
Timeout of 4. The basic check indicator is
600ms TD? Was switched on.

is switched off.

is switched on.

The power complete indicator

The power in process indicator

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

0000000000000 0303000330320300C000020
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Power-On Sequence Timing Chart

Power on/ off switch “on* {—
AC line Voltage to TR 104, blower,diskettes
PS104; + 12, +8.5V, +5.1V, - 5.1V, - 12V, > 85%
PS104 or PS103 + 24V > 7.8V —r]
Power on time delay (600 ms)
j¢———— 600 ms + 25% —
Pick PCC- K04
Base power on indicator
POR to MSSS _Sg
Reset to power controller gs
PWR controller ready gs
Pick PCC- KO3 (AC to PS102) {S
PS102 - DC voltages gg
PS112 - 6.54V (- 2.2V) Sg
PS111 + 4.26V initial voltage (=1.0V) _SS ) r
PS114 - 1.52v gg_
PS113 —4.34V gf\
PS111+ 4.26V final voltage , gg
Pick PCC - KO2 (AC to PS105) gg
PS105 - DC voltages j}(r
Pick PS105- K01 (+6V) !,g
| Start 5424 «“
Start CH 1/0’s {9.
5424 and CH 1/0’s ready 4
Power in process indicator  ——————— ~
Power complete indicator l)g ’_ﬂ
g soatroted) ™1+ linclucing PG Test) T+ rogram controied > and charmel 10
For more details see ‘Power on sequence via PC’

© Copyright International Business Machines Corporation 13880
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Power-Off Sequence Flow Chart

POWER off key at the OCP or
Power off switch is pressed

Power controller
ready?
{C32)

The program power off latch
on the BPC card is set.

This activates the digital sense
line D 35 (power off program),
and starts the 10 seconds
timer on the BPC card.

Sense line D 35 generates an
interrupt request to the support
processor.

P

The SP executes the power
off sequence.

For more details refer to
‘Power off sequence via PC’
in this manual.

Is

signal PC ready Yes

TR 104 thermal switch opens or
the gate thermal loop opens

EC 366356
28 Mar 80

P/N 5684096
Page 4 of 6 4 030 B

Digital sense line D03 or D18
is activated.

Power controller

C Any voltage failure )

Is
any BPC contr.

sense point
< 85%

No

ready?
(C32)

No

The Base power off latch on
the BPC card is set.

@‘/ —>

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

|

1. PCC - K04 is dropped.
2. The Base power on indicator
is switched off.

The SP executes the power - off
sequence,

For more details refer to
‘Power - off sequence via PC’

in this manual.

The power off function
is complete.

dropped?

10 seconds Yes

The Base power off latch is set
by the 10 seconds timer.

time out?

The machine is switched off
without power - off sequence.

© Copyright International Business Machines Corporation 1980
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PWR off sequence proceeds and
Digita! sense lines D03 (TR104
thermal switch open) and D18
(Gate thermal loop open) are
tested for off.

Are
sense lines D03 and

No

D18 off?

Is
PS 103 installed
(PDL4)?

Yes

~5.1Von01A-B1

Yes

missing?

L

the power off

Yes

—

MSSS is switched off by
control line C27.

No error information is logged.
No further error information
is available

sequence successfully
executed?

any power problem
detected?

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.

Was
power off sequence
initiated by a power
problem?

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

1

The SP activates the control
line C27 via the PC to the
BPC card.

o

0000000000000 Q0C
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Power-Off Sequence Timing Chart
{ POWER CONTROLLER READY)

Power on/ off switch “off"’

Program PWR off latch

PWR off program D35

10 seconds timer run {on BPC)

PWR off program c27

Base PWR off latch

POR to MSSS, reset to PC

Base PWR on indicator
PCC- K04

AC line V to TR104, blowers, diskettes

Power in process indicator

Power complete indicator

Start 5424, and CH 1/Q’s i Pt T

PS111 + 4.26V final voitage

PS113 —4.34V

PS114 —1.52V

PS111 +4.26V initial voitage e R

PS112 —-6.54V

PCC-KaO3

PS5102 - DC voltages

PS105- K01 {+6V)

PCC-KQ2

PS105- DC voltages

PWR controller ready C32

Power status is

read and stored Power off program is executed | Base power off
© Capyright international Business Machinss Corporation 1930 EC 366356 P/N 5684086
4331 PDL4/5 ~A 28 Mar 80 Page 5o0f6 4 0 40 F
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PCC BPC — CARD 01A — A2 B2 (ALD — YB 421/ 427) o
——— — e — — — — 7
™~
| +24CNTLD ¢ —(,,L J'A'] mo7 | +24V CNTLD o
K04 | — ' _L[ T -
Board
| S| | aimp™ n <
| t DR Spare
| | 7R PS l 600ms| S02 P12 —
| | | 104 || 104 | | 0 : ~
| | 3 3|
1 M1 P11 | V> 85% f o=
| | +24V ;___é 14 Vol come ——O—CUOG " 2 pwr AR
- P13 S04 6 Q|-
PCC, K04 -5V VO}{ Comp |-=—0~—0-——1— 2 — ]
QJ_‘ uo4 M12 M|V >
CBO1 }—9 | +12v r—¢'——‘¢;_ VDH Comp r——O-O-—‘C RS 85‘;6 Al Pk}
06 M1
| 85V gy R | K pyes mo8| V > 85% c|d
-T- —
Filter +5.1V *—¢-——¢-—- vDH comp —0—0 ' )
N uo9 S03 uos| v > 85%
—12v —?——(}— v} comp |—0—0-
TP +4.42v O m
TP+22v G508 {
¢ _— Prog PC Reset €25 4 J12
r I
| Base ‘ ©
PWR Off @D =
~ PWR Off Prog C27 | P02 G11 g
[4 N TP [{=] P
¥y FL © s
| O
Om
| l w N
I ©
¢ — TR 102 TH Failed D09 [U13 $10 J—TR102TH Failed D09 , 10 Q
INT M ©
g OSTHFIdDOST ) Ss
—TR1 alle Uo7 | } - -
§ ¢ VD INT sos¢ TR 105 TH Failed 0085 8 S
¢ — Inlet TH failed D04 uoz2 [] L_l f S05 L —Inlet TH Failed D04 ¢ w
Vb INT {
d L T .
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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 0.

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.

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

o Parity check for bytes from bus O.

e Address match test.

e Input control to the PC-command register.

e Command checking and decoding.

e 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).

e Read/write strobe generation.

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

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

® (nterrupt request control to the support proc-
essor via the processor bus 1.

© Copyright international Business Machines Corporation 1979
4331

Power

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 LB1 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).

DET
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EC 366189 P/N 8488689 2 1 O
Power Controller Data Flow | 15 Jan79 v 2o | 4
Bus 0 ¢
From H‘ - .}
Support BUHM 4‘ To other
Processor ' adapters
Tag Bus ¢
Write Bus )
Register
0 Wired Address
HEX ‘85
2
Register 3 Write Bus Machine am— Read Bus
Control ; PC Selected Check Register
: [—_ ~ 0
z (8) 1]
Command §
Any Tag Register vl G (C::rer:::\and u . [ PG 1 ~
0]l [command] Invalid Command = (9)
::g TAC ﬁ De(;:ode Gate PC Read Bus pre—— A 6]
[an Gate PC interrupt Bus (8) §
Response | 1/0 TAG P Reg 3} _Icheck B - z
Control [1c Control 4] Select Sense Byte Note Sense and Control
To [ 5] Read/ Write Read Strobe tabie is shown on
Yo _67_ Select Latch Mod. Strobe ALD-page YA - 031
Generator Write Strobe
L—' Interrupt Interrupt Request to Support Processor
— Latch Control
katght 0 Register 1
, From BPC Reset to PC ._.] e er4 { _i
< Reset PC | : Register 5
OR o Register 5]| Control lines R Co?\trol =
-——-‘| Control _6_ v K I._
7 m
PC Read Bus
PC Write Bus
e v—
Interrupt Bus
1 ) Seaan
S
LBO - LBO
0 Contro! Lines " 0 Control Lines o
» »
; Enable TO 36 ms ; Enable TO 36 ms \ T
Interrupt Timeout nterrupt Timeout
TD 1 A T0 : 1 >
LB1 A \O LB1
TII 0
_ Control Lines _ Control Lines -
L) 4 d Il
Byte Byte
41 Register LB2 — Selection L—- Register LB2 r Selection
Control ol | r Control ol |
0 ] Sense 71 ~~1 Serse
Byte Test/Address Check ] Byte Test/Address Check
E Byte 2 Byte
- 3 Selection — 37 Selection
4 and 4 and
% LB2,4-7 Test %_ 182,47 Test
= —
7] Interrupt | SB4. 0 LT Interrupt | SB4, 0
$B7,4.7 |Mask SB7,4-7 |Mask
LB3 LB3
¢ Max. 64 Analog Sense Lines 3" 4] + N (] + N
Y oltage Dugital 32 ] Digrtal 32
. - Int t] BitO-1 9 -
Dividers r_- Analog Compa- = C? e:(e:::)or Analog Compa- 1= ,(;\e‘::r:z;r -
Converter rators Converter rators -
7 7
Normalized Voltages r max. 32 Analog Sense Lines I
¢ _max. 54 Digital Sense Lines ) max. 27 Digital Sense Lines
y
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Power Controller Write/Read Operation

=D

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.

No

Yes

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

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

Yes

The command byte is
transferred to the command

register.
l

The Command is decoded

Address match

The SP addressed an
other adapter.

Command valid?

Yes

Machine check bit and command
check bit are set in Latch

register 1 of the PC interface card
(PC status register).

i

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

(PC status register).

© Copyright International Business Machines Corporation 1979
4331

Power
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No

I

O 0O

PC responds by activating a
tag line to the SP

Write command

No

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.

Yes

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.

Read command

I

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.

C Operation complete )

EC 366189 .

P/N 8488689
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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 ssquence.

Q 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

Cc81

C62 | SC2 interrupt Mask

C63| (Disabie analog interrupt)
C64

Note: SC2 timeout stays disabled.

C45
C46| SC1 Interrupt Mask N

c47( (Disable analog interrupt)
cas

C41 SC1 enable timeout

CMD POS
0100

|

Start wait loop max 50ms

i 3

Test the following voltages for
correct value:
AA41PS103+24V 01A-A2 | CMDPOS
1 A41PS104 +24V  O1A-A2 0110
A42PS104 +12V  01A-A2
A46 PS104 +8.5V 01A-C2
O Ad44 PS104 + 5.1V 01A-CZ‘
V|A44 PS104 +5.1V 01A-B1

Test the following voltages for
correct value:

A43PS104 — 12V 01A- A2 | CMD POS

A45PS104 - 5.1V 01A-C2 | 0111

All

Yes
voltages ok? = |

Wait loop end?

Start wait loop max,40ms

ﬂ!

Test analog sense line for off: | CMD POS
O A54PS 102+ 5.1V 01A - B1 {0120
VIA A54 PS 102 +5.1V0iA-B2

A54

Set control lines:

C15 Reset 1/0

C33 Reset 1/0 controller
C32 PC ready

Start wait loop max 200 ms

Thermal switches

Yes

00O

from page
4320

&

and
all ties OK ?

No

¢

Test thermal switches:

D09 TH -SW TR102

DO3 TH -SW TR104

D18 Therm. loop gate + ferros

Test digital ties:

L e e g— T

D52

sense line
off?

Wait loop end?

© Copyright International Businass Machinss Corporation 1680,1981
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Power

Test analog ties:

— e ——— — — — — —— —

B T T o s

Al1, A12, Ai4, A15, A28, A29
Ad49, A51

Wait loop end ?

CMD POS
0130 I
Reset control line C29
{Power check to BPC)
CMD POS
0131 Set control line C34
(Pick PCC - KO3,
0132 Turn on PS102)
0133 I
Start wait loop 880 ms
CMD POS It
'—01 34 Test analog sense line for on: | CMD POS
_ A39 PS102 + 10.1VO1A-B2 | 0140
0135
0138
Test analog sense lines:
0137 A22PS 104 +5.1V01A-c1 | CMDPOS
0141
A54 PS 102 +5.1V 01A-B1
Legend:
A PDL4only
O PDL5only
O 4331 -1only
vV 4331 —2only
c:
to page
4320
EC 366356 | EC 366390 P/N 5684098 4 31 0
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, _ 28 Mar 80 10 Apr 81 Page 20f8
Power on Sequence via PC (continued)
from page
4310
] | ] - m

Set control line C09
(Start PS 112 — 2.2V}

- > L

Start wait loop max 360ms Start Wait loop max 880ms

All

Yes

sense lines ] Test digital sense lines foron: | CMD POS Start wait loop max 220ms
oK? Test analog sense lines for on: D26 UV PS 112 ( — 6.54V) 0170

A%e .'3;" A :;oméss:’oz to CMD POS DIIUVAS 114 (— 1.52v) | 0171 .I

A57 Bulk from PS 102 to 0160 D20 UV PS 113 ( — 4.34V)
PS112 7.1V j Test digital sense lines for off: CMD POS .

A58 Bias from PS 102 to . D26 UV PS 112 { — 6.54V) 0180

Wait loop end? PS112 12.3v Test digital sense lines for off:

A59 Bulk from PS 102 to D22 OV PS111 (+4.26V) |CMD POS
PS113 9.5V D23 OC PS111 (+4.26V) |0172

AB0 Bias from PS 102 to D24 OV PS112 (—6.54V)
PS113,PS 114 123V D25 OC PS112 (—6.54V) .

AB61 Bulk from PS 102 to . D27 OV PS113 (—4.34V) Sense Iln; D26

l PS 114 6.8V D28 OC PS113 (—4.34V) ore

— e e, e e, er—

D29 OV PS114 (-1.52V) |0173

Start Wait loop max 60ms D30 OC PS114 (—1.52V)

!

Test digital sense lines for on: CMD POS
D26UVPS112(-654V) _| 0150

DI3UVPS114(=1.52v) | 0151
D20 UV PS 113 ( — 4.34V)

All
sense lines
oK?

Yes

Wait loop end?

All
sense lines off?

Yes

Wait loop end?

Al
sense lines on?

Yes

Yes

Wait loop end?

Wait loop end?

to pa to page to page
(8 l;_f,foge 4360 4320 KB)
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Power on Seguence via PC {@ﬁménmd}

| from page
4315 i i i
Set controf line C11 Set controf line C 10 Set control line C19
{Start PS 114 —1.52V) {Start PS 113 —4.34V} {8tart PS111 final)
1 i i
- Start wait loop max 220ms Start wait loop max 340ms Start wait loop max 880ms
Start wait loop max. 40ms
= B} & i
— : - . Test digital sense line for off: | CMD PGS
Test digital sense line for on: | CMD POS D13 UV PS114(~1.52V) | 0180 Test digital sense lines for off: | CMD POS Test digital sense line for off: | CMD POS
Di9 UV PS111 (+4.28V) 0150 ; D20 UV PS113 (-4.34V) 0100 D18 UV PS111 {(+4.26V) 01E0
| . ; ;
Digital ' . o .
sense line D19 sense line D13 off? es L Test analog sense lines for on: | CMD POS

AG5 PST11+4.26V 01A -B1 _| O1ET
AJB PS112 —6.54V Q1A - B1
AQ7 PS113 —4.34V 01A -B1 O1E2

AQ8 PS114 —1.62V 01A -B1

Sense line D20 off?

on?

Wait loop end?

Wait loop end?

Wait loop end?

All
sense lines OK ?

[ [ Yes

Set contro! line COB Start wait loop max 40ms
{Start PS111 initial}

1 % No

Start wait loop max 430ms ;E’estg analog sense line for initial | CMD POS ‘Wait loop end?
' evel:
AQ5 + 4,26V PS 111 01Co
4& ]

Test anzlog sense line A0S CMD POS
PS 111 output > 0.5V G1AQ

initial ™~
Voitage of PS 111
OK? g

initial

Voltage
of PS 111
. > 0.5V

Yes

No

Wait loop end?

_ Yes #

Wait loop end? &
. :
to page to page
@ 4360 D 4330
© Copyright International Business Machines Corporation 1980,1981 EC 366356 EC 366390 P/N 5684098 4 3 2 O F
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Power on Sequence \_/ia PC (confinued)

from page 1
4320

No

installed ?

Is
PS 103 installed No

(PDL4) Yes
CMD POS

Start wait loop max 50
Yes P max Soms 0200 .
. CMD POS . CMD POS . MD P!
Start wait loop max 50ms 1100 Start wait loop max 50ms 1200 1 Start wait loop max 60ms '830?) 0s
’l 4 Test digital sense lines for off: | CMD POS 4
D08 Thermal switch TR 105 0210
Test analog ties: CMD POS Test analog sense lines for on: CMD POS L
| A63 1110 A63PS104 — 5.1V 01A - B1 1210 - Test digital tie (to + 5V) CMD POS
- —;;A:.B ------ — 1111 _A—é FS—1-0—4—+—12V—01;—BT-_1211 Test analog sense lines for off: |y, oo D08 0310
- 4 - A38PS105-85VO01A-A1 | 0211
A62PS105 — 8.5V 01A - C2

All
sense lines off ?

All
sense lines OK ?

Wait loop end ?

Wait loop end ?

Set control lines:
C23 indicator for PS 105 installed
C02 Pick PCC—K02,Turnon PS105

to page
'4335
© Copyright International Business Machines Corporation 1960,1981
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Power on Sequence via PC (continued)

from page
4330

Is

Board 01A - A1 No

.

installed ?

Yes

CMD POS

Start wait loop max 450ms 0400

P

Test analog sense lines for on: | CMD POS
A02PS105 + 8.5V 01A - A1 0410

A A01PS105—5.1VO1A-A1 | 0411
0 AO01PS104 — 5.1V 01A - Al
AC3PS105+5.1VO1A - A1l

A38PS105 ~ 8.5V 01A- A1 | 0412

All
sense lines OK ?

Wait loop end ?

Legend:

Start wait loop max 40ms

P

Test analog sense line for on:
A52PS105+ 6.0V 01A - A1

Is
sense line A52 OK ?

Wait loop end?

CMD POS
0420

1

Reset control line C47
(Enable interrupt

— 5.1V from 01A - A1)

Is
PS 103 installed
(PDL4)

Start wait loop max 50ms

Yes

CMD POS
1400

Yes

>

Test analog sense line for on:
A13PS104+ 12V 01A - A1

CMD POS
1410

Is
sense line A13 0K ?

Wait loop end ?

Yes

A PDL4 only
0O PDL5 only
O 4331 — 1 only
V 4331 — 2 only

© Copyright International Business Machines Corporation 1980,1981
4331 PDL4/5 —-A

Power

M

O O (

. CMD POS
Start wait loop max 70ms 0500
\
Test analog ties {to Gnd) MD POS
A02 _ 10510
AO1 0511
A0S
A3 0512
A13 ] 0513

EC 366356 | EC
28Mar80 |10

366390
Apr 81

P/N 5684098

Page 5 of 8
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Power on Sequence via PC (continued)

from page
4335

Is

CAwith1to8
lines installed ?

No

Yes
. CMD POS .
Start wait loop max 440 ms 0600 Start wait loop max 90 ms g;‘og POS
—p >
Test log ties (to Gnd
Test analog sense lines for on: CMD POS A31 a':asc;g ies (to ) 33‘1'3 POS
A31 PS104/PS105 + 8.5V 01A - C2| 06810 T\érei— —— — 0911
A33 PS104/PS105 =51V 01A - C2 A =
A30 PS105 +5.1VO01A-C2[ 0611 A30 0912
Yes
sense lines on?

No
Wait loop end?

Wait loop end ?

Yes

Reset control lines C 46
{Enable interrupt —-5.1V
on01A - C2 col. K to X)

| A l ' [ H ] (FJ
to page to page to page
4360 4350

4350 -

© Copyright International Business Machines Corporation 1980,1981
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Power on Sequence via PC (continued)

from page
4340

CA with 1 - 3 lines No

installed and
no PS105

CMD POS

Start wait loop max 50ms 0700

P

Test analog sense lines for on: CMD POS
A64 PS104 — 12V 01A-C2 0710

Test analog tie for off: CMD POS
A62 0711

All
sense lines OK ?

Wait loop end?

CA with 1 - 8 lines and
PS 105 is installed

Start wait loop max 70ms g:og POS

P

Test analog sense line for on: CMD POS
A62 PS105 8.5V 01A - C2 0810

Test analog tie for off: CMD POS
A64 0811

AN Yes

from page

Is No

ACA installed ?

CMD POS
Start wait loop max 720ms 0A00

ties OK?

Wait loop end ?

g

Test analog sense lines for on: CMD POS
A32 PS105 —8.5V 01A - B2 0A10
or PS104 — 12V 01A -B2

A23PS105+85V01A-B2 | OA1l

or PS104 +8.5V 01A - B2

All
sense lines OK ?

Wait loop end?

. CMD POS
Start wait loop max 70ms 0800
>
Test analog ties for off: CMD POS
A2 |10
A23 0811

© Copyright International Business Machines Corporation 1980,1981
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to page
4360

Wait loop end ?

10 page
4360
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Power on Sequence via PC (continued)

from page

sense line ok?

No

Wait loop end?

MFCU
(5424) fo
insta"ed?/
Yes
Set control line C24 CMD POS Start wait | 60ms
(Pick PS 105 — KO1) 0C00 art wait loop max
4.
Start wait loop max 390ms Test analog tie:
4 A52
Test analog sense line for on: CMD POS
A52 PS 105 +6.0V 01A — A1 | 0C10
A52
tie ok?
A52 Yes

|

Set control line C35
(Power on 5424)

Reset control line C45
(Enable interrupt +5.1V 01A — A1)

CMD POS
0D0O0

CMD POS
oD10

Yes

No

MPX or
BMPX installed?

Set control line CO1

(Start channel attached ggo% POS
control units)
-

Wait loop end?

© Copyright International Business Machines Corporation 1980,1981
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Power on sequence is complete.
Note: The indicators ‘power in
process’ and ‘power complete’ are
controlied by the power
monitoring program

EC 366356 | EC 366390 P/N 5684098
from pages
4310 to 4350

&)
D

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)
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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 operation control program.

The interrupt generating voltages are shown on ALD
page YAQ31.

interrupt Generation

Note: 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 . The output of LB3 is

used as digital input for the digital analog converter '

The DAC generates a voltage which is determined by
its digita!l input. The DAC output is used by the 32
comparators . The comparators compare the nor-
malized voitages 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 also wired to the interrupt mask circuit .
A four-bit mask is written by the SP into LB2 bits 4
through 7 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 ai-
lowed by the mask in LB2 bits 4 through 7 E] the
interrupt mask circuit activates an interrupt bit .
The active interrupt bit passes the sense byte selec-
tion circuits and enters the interrupt bus @ . Any
active bit on the interrupt bus sets the interrupt bit 7
in the status register [10],

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 @ 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 [12] , the 36ms timeout circuit is
started [13],

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 controlier, or interface probiems.

00e00C0CCC0C0CCCCCCOCG

Voltage Voltage Voltage
monitoring monitoring monitoring
20 ms 20 ms 20 ms

- & R @
Within this time no voltage | interrupt
checking is possible except masked
voltages with interrupt gen- |
eration.

L 256 ms Pl 256 ms 256 ms
© Copyright International Business Machines Corporation 1979
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: Voltage Checking During Normal System Operation and Interrupt Generation (continued)

Taq Bus Swgnals

(3] 2 f
Sense A/CP J A
N (__ Select Signals Byte Intertupt Bit OR _—‘—/-CD
J
[
J

32 Analog [—— vp
Sense ¢ ——] Ccmp
Lines |=——4(32) (32)

Digital Sense Lines gelect«on Interrupts Basic Interrupt
A Ircuits from
LB3 other
Selection
[o B
DAC |4 cards
- PC Write Busj :’ @
— interrupt Bus
7
A Read Bus
E (Gate Interrupt Bus ,(8) Register
7 )
SB7.4-7 OR
LEZ 3] ___Enable Timeout 2 36ms Intercupt Interrupt Bir PG A To Support »@
4‘ r Time- Reset Control Latches g M ask (8) (9) Processor{ Bus 1
SSeIection %.4 @ out LB2,4-7 [Circuits 5 Read Gate
Z @ - E (Gate Read Bus 7
! 5] Yy A
%‘ I E] From other Read Bus 8)
sense cards —'
Status Reg.
: 49 sTag Bus Signals A
Selection % L Interrupt Enabled Interrupt Request to SP
—
( )‘—{—-—ﬂ 7}

Interrupt Request l
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Power-Off Sequence via PC | |

Reset control line: Reset control line:
Pressing of the power~off key, or an error condition C10 PS113 —4.34V power off CO8 PS111+4.26V initial power off
detected by the power on program,or by the power I _ I
monitoring program,initiates the power off sequence.
During execution of the power off program, there is Start wait loop max 430 ms Start wait loop max 2.9 sec.
also a power monitoring periodically performed. '
Only those voltages which have their corresponding
bit in the master mask on are checked by power mon- Set control lines: CMD POS - >
itoring. C15 Reset I/0 8100
C33 Reset 1/0 processor Test for on: CMD POS Test for off: CMD POS
The CMD POS number shown to the right of some D20 PST13 UV 8120 AD5 PS111 +4.26V 01A-B1 | 8140
flowchart blocks,is part of the Power log display pic- I
ture. The number is put into the log display if an error Reset control lines:
occurs in the corresponding step of the power se- C19 PS111 + 4.26V final
quence. | Sense line Sense line
D20 on? A0S off?
The power escape string shown on the last page of Remove analog bits from
the power off sequence is used if a power off func- master mask
tion failed. If a thermal failure or a -5.1 V failure on AO05PS111 +4.26V on 01A-B1
01A-B1 is detected by the power escape string, the AOB PS112 —6.54V on 01A -B1
entire processor is switched off and no power log is A07 PS113 —4.34V on 01A -B1
available. A08 PS114 —1.52V on 01A-B1
l Wait loop end? Wait loop end
< Start Power off Sequence > Start wait loop max 3.8 sec.
a
Is Yes Test for voltage <+ 1.7V: CMD POS
PS103 installed? AO5 PS111 +4.26V 01A-B1 | 8111 r l
(PDL4)
I Reset control line: Reset control line:
Test for on: CMD POS C11 PS114 —1.52V power off C09 PS112 —6.54V power off
D19 PS111 UV 8110 ] l
Start wait loop max 50 ms
Start wait loop max 430 ms Start wait loop max 650 ms
-3
A05 and D19 Yes S : ﬂ
Test analog sense line for on: oK?
A63PS104 — 5.1V 01A-B1 Test for on: CMD POS Test for on: CMD POS
D13PS114 UV 8130 D26 PS112 UV 8150
Is
sense line S . Yes S Yes
A63 on? . ense line ense line
Wait loop end < D13 on? D26 on?
NO Yes z
Wait loop end ? - Yes
Wait loop end Lg Wait loop end
l A , B
to page to page
4470 4 4460
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Power off Sequence via PC (continued)

from page
4450
8 | |
Remove bits from master mask. Remove bits from master mask: Reset control lines:
Disable Interrupts by setting D02, D03, D06, D07, D08 D08 C32 drop PC ready
control lines. D11,D12,D14 > D18 A01, A02, A23, A30, A31, A32 C41 disable timeout of SC1
C45+ 5.1V 01A - Al D21, A33, A38, A4
C46 — 5.1V 01A-C2 D32,D33,D34,D38 I
C47 - 5.1V 01A - A1l D52, D53, D54 -
l A13, A4l > A6 ggsze;_comrol line: ls - Yes
A48, A63 urn off PS105 by any log pending?
Remove bits from master mask: PCC- K02
A22, A39, ] I
D09, 022, D23, D24, D25, Reset control line:
027,028, D29, D30 €24 Drop PS105 -‘KOI Start wait loop max 6.5 sec.
T (+6V 10 01A-Al) The program controlled part of
Reset control line: 1 —p the power off sequence is
C34 Turn off PS102 by complete.
PCC- KO3 Start wait loop max 1 second Test for off: CMD POS The MSSS is switched off by
I A03 PS105 + 5.1V 01A - A1 8181 control line C27 via the BPC.
A62 PS105 — 8.5V 01A-C2 | 8180
Start wait loop max 3.3 sec. J
Test for off: CMD POS
- A52 PS105 +6V on O1A-A1 | 8170 : Log is written on diskette and
Sense lines Log analysis is performed.
Test for off: CMD POS A03 and A62 A reference code is generated
A54 PS102 + 5.1V on 01A-B1 8161 both off? and displayed.
A VAB4 PS102 + 5.1V on 01A-B2 MSSS keeps powered up.
' Sense line

Test for off CMD POS AS52 off?
D03 TR 104 thermal switch 8160

D18 Thermal loop gate and ferros

No
Wat loop end?
Y N
Sen(;e(I?meS &s S Wait loop end?
Yes
Yes
Wait loop end?

Legend:
A PDL4only

Yes v O PDL5only

M O 4331 —tonly
v

to next 4331 — 2 only
U
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Power off Sequence via PC (continued)

from previous

pages
ESCAPE STRING 7
Is
PS 103 installed No
(PDL4)
Yes
Set control nﬁe: Set control line:
C25 Reset power controller
Reset control line: Reset control line:
C25 Remove PC reset
Set control line: Set control line:
C29 Set basic check indicator
Start wait loop max 100ms
—»
Test for off: Test for off:
D03 TR 104 thermal switch D03 TR 104 thermal switch
D 18 Thermal loop gate and ferros
Test for on:
A63PS104 —5.1 01A -B1
All
Sense lines Yes Yes

C25 Reset power controller

C25 Remove PC reset

C 29 Set basic check indicator

Start wait loop max 100ms

<

D 18 Thermal loop gate and ferros

sense lines

D03 and D18 T

both off?
MSSS has still power on.
Error information is logged

Reference code is displayed
Mark bit 6 (Escape indicator)

No Yes

Wait loop end?

OoK?

Yes No

Wait loop end?

is on.

MSSS is switched off by
control line C27 .

No further error information is
available

No Error information is fogged.
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This page has been
intentionally left blank
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Power Controller interface Card (Part 1of 2)

Position 01A-E2, ALD YB 661/ 679
’ Bus 0 ‘
S —— To Interf;
b ace
ppport ’ — Card Part 2
Processor Tag Bus i ? ‘

Write Bus : ’

©0000000000CO0O0CO0O0O

Register
0
1 interrupt
2 Mask
i PC Write Bus J A UC Interrupt to Bit 0
5 Good Parity TAC PC Selected ‘u} |
6 Address Matched A FL A
Vahd Byte
7 | oR ey 1:3 Halt Halt
P e A
Inhibit IRR : !
R
Freeze o Invalid
/0 TAG - . Write Parity
) AL - Machine
80 00 nsi Check
: ns| 400 nsi OR 160 ns 7 A OR Set Machine Check Latch 0
OR TD lTD ﬂo
—E, 2
E_____ OR B A
o
KN.TD| L
Reset to MSSSh Al } A Gate Transfer

Command =IF—-6>
Loaded l

— A Set Command Reg
] FL =0, Inavlid "
Write Parity
1/0 TAG A -

>

Select Latch Mod SC1 (2) { >
Decoder SC-F
Select Sense Mod 1 SC1 (2) SC—A , - Inavhd C d
L | Set Latch Register 0 o Check
Select Sense Mod 2SC1 (2){ > A atch Register ‘@ ) Set Command Check Latch
SC-8B - A ma
- OR ﬁi"
Vahd Write Add: = ”@
alid Write Address
Write Strobe . RD/MWR
. (:ﬁ——m A ; Contro!
Gate Interrupt Bus A Reset Latch Register i@
IF-B » -
Command Gate PC Read Bus — SC-C A
Reg"‘e"(‘)—l - A Set Latch Register 1 r /@
' Invalid Command Read Strobe Command
o ® A : IF—H Bit 4
r—a‘- Select Latch Mod I/F 7 _ Reset Latch Register 1
z i /0 Select Latch Register Q I/F B S @ A
[ 5 | ICR Bits4-7 Decode | Select Latch Reister 1 |/F
. L% [ unused
CRBits 5 and 6 A
not 1/0 TAG — unwred 4 (9 — OR
JCRBit4 @ > [ A Set Interrupt Request Latch o
CRBit7 SC-E From IF Card Basic Interrupt ‘ :9
Latch Latch (Part 2) IF-K
% Reqi Register 0
egister 1
. :ﬁ 4 - .
4 q‘ A a Control Lines _ _ To Power
A 5 6 L v Complex
_6_“ Bits 6-7 ~7~|| ry
7 N
. :t:j 7 () .
Write Bus é 3 Heset Bits4-7
to Sense Cards Reset OR L0s€ s 4 - To PC
OR OR 'F-D) Read Bus
From r A .
SClor2 | 'F- (4)
Note: Digits in brackets are valid for sense card 2 EC 366232 | EC 366369 | EC 366407 | P/N 8488693
© Copyright International Business Machines Corporation 1979, 1980 : 25May 79 | 30 Nov79 |} 30 Jun 80 Page 1o0f4 F
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Power Controller Interface Card (Part 2 of 2)

Position 01A- A2E2, ALD YB 661-YB 679

—— I's
P Bus 0 §
F . T
et — = £ | To other
Interface T {3 1o other
t1
: Card (Part 1) TAG Bus ‘
3 — “
; ’ Read Bus
B From oA Interrupt Bus Bits 0-7 ) I OR Basic Intertupt R To Interface Register
] SCtand 2 I - > l _/ Card Part 1 [ 0]
; | 1]
i 2
\ From A _31 .
| D ; a7 PG
; IF - Card F_B Gate Interrupt Bus (8) [4] A)
: (Part 1) % 9
: [7]
. From IF—0 PC Read Bus Bits 0-7 Bits0-3 — 0.3 , Panty Valid
y SC1 and 2 OR
i (4)
! Bits4-7 [
% From PC Read Bus Bits 4-7 OR Al 47
; IF Card IF-D o
} (Part 1) - .
j
From
. PC Read B
: IF-Card  |IF—E po2tePC Read Bus
i . {Part 1)
i From TC
i IF - Card \F-F Freeze )
: (Part 1) A
: From Command Loaded Latch ’ 80 ns
s IF-Card  |IF-G Inhibit
(Part 1) 0

From
i \F - Card IIF—-H> Read Strobe
! (Part 1)

Note:
Digits in brackets are valid for SC2

© Copyright International Business Machines Corporation 1979, 1980
4331 PDL4/5 - A

000000‘00000000001_“0000@000000@@@



D

0000000 0C0C0CO0O0COCOOCC

Power Controller Sense Card

SC1: Position 01A-A2D2, ALD YB 641-YB 653
SC2: Position 01A-A2C2, AL:D YB 621-YB 633
From BPC Reset to PC

) S
or PC sense ,D PC Write Bus ! .
card
Select Latch Modules SC1 (2) ’ L To
Command Register Bits 5-6 Reset PC Interface
L Select SM1, Byte 0 (8) Decod &._ OR j|n=-4> Card
, ecoder Part 1
Decoder  ["satect SM1, Byte 1 (9) 01 % Select LBO (4)
Erom @7 Select LB1 (5)

Select SM1, Byte 2 (10}~

g‘z"’“ d @ Select Sense Module 1 SC1 (2) Select SM1, Byte 3 (1) 7 Ze'.w tig ‘3’
Part 1 | | Select SM2, Byte 4 (12) r\{>7 elect LB3 (7) ' Bt O (2) To
SC—8 Select Sense Module 2 SC1 (2) Select SM2, Byte 5 (13) &/ J @ Interrupt
7 @7 200 ns Latch Bit1(3) Bus

Select SM2, Byte 6 (14) O
Select SM2, Byte 7 (15) O‘ r@* L
{ C_ Write Strobe 1

0
1]
- 2]

A 3 Control Lines To Power

(5 Byte Test SM1 Test Byte 0 (&) 0.7 seetBo@ | R | 4] P Complex
From 7 Digita! Sense Lines, S80, (8) Bits 1-7 OrR| Byte0(8) _ | o & . %
(7]

L

Power (¢
Complex| rQ" Address Check mor1® L
(Bit 1) OR - _1 -
Reset LBO (4 ——1
A Test Byte 1 (9) or | Byte11(9) . A ese’ (4) ]
2 (8) Alo-7 -

¢ 7 Dugital Sense Lines, SB1, {9) Bits 0, 2-7
2

r 8 I 8)

A OR| Bvyte2(10) @
From 8 Analog Sense Lines, SB2, (10) Bits 0-7 (8)
Power {§ - -

Complex | CMP| Test Byte 2 (10) I A Set LB1(5)
@\ 8 |

ICMP
¢ 8 Analog Sense Lines, SB3, (11) Bits 0-7 @ OR | Byte3 (11}

. Control Lines To Power
. Complex

(8)

N 8) - A | Reset LB1®)
A Test Byte 3 {11) l [ A L.
. G gy S—

OR To PC Read Bus To IF-
(8) OR l——. @ Card
Test Byte 4 (12) (Part 2)
Byte Test SM2 (12) A L s ‘ . Lateh A
From 76 Digital Sense Lines, SB4, Bits 1-3,5-7 Byte 4 (12) Al Byte 2 (6)
Power OR o] (8 — Bit0 IRTi Ise SC1 (2
’? Interrupt SB7, Bt 0 0 imeout pulse SC1 (2)
Complex 13 ! (8) 0 Byte Test SM1 ('\ - J4
- (Bi1t 4) 3 'Byte Test SM2 =/ D r Reset to PC _ To next
. | (Bit 5) y 3 I @M ‘ ® sense card
B OR — Test P
Test Byte 5 (13) Byte 5 (13) A Set LB2 (6) @ ry est Point
é A OSR -————{ 5 Bits4-7 .
/__7 Digital Sense Lines, SBS, (13) Bits 0-4,6-7 ® Py 3
4 @ 7 A
-
7 8
C’ﬁ [ 4 | ResetLB2(6) OR |1 ®)
A Byte 6 (14) {R Mask
- [
. 8 Analog Sense Lines, SB6, (14) Bits 07 A lor | nterrupt SB7, (15) Bit 0 ®
y cmp] Test Byte 6 (14) (4) l «J
From @<~ (8) """
Pwer é é - { Latch (:)
Complex CMPIBts 0 - 1 ) Byte 3 (7)
} 2 Analog Sense lines, SB7, (15) Bits 0 - 1 (2) [———r 0] Byte7(15) - ~ _(1)_4 Test Point
cMPlBus 2. 3I 5 (8) 1 ®
¢ 2 Analog Sense fines, SB7, (15}, Bits 2- 3 (2) — = .
r A 3 ) +
Set LB3 (7) (8) 4 ‘ DAC 5@
Bits 4 - 7 A ? +1.5V Reference Voltage
p ts 4 - | 5 | . 't
(4 Analog Serse lines, SB7, (15), Bits4 7 —— CMP}*' - 5] — g = =@
7 7
L .
Note: "~ | a [TestByte7(15) Reset LB3 (7) o |—3
Digtts in brackets are vahd for SC2 0 | A

© Copyright International Business Machines Corporation 1979,
1980
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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 CE.
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
diagrams on pages 4500 to 4550.

Test number 8 is the ESD monitor test. This test is only
executed if the current ESD sense level is not 0.

There are also machines in the field which have no ESD
monitor installed. On those machines must the current
ESD sense level always be 0, .
For more details see ‘ESD Monitor’ and ‘Ambient Re-
cording Log Display’ in this book.

© Copyright Internationa! Business Machines Corporation 1979, 1980
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Test No.

Tested function

. Test single reset of control lines.
. Write ‘00’ to each control byte. Read each control

byte and test for ‘00",

. Set diagnostic control bits on both PC-sense cards

to force 'FF’ in each sense byte.

. Read 'FF’ from each sense byte.

. Test 1, Routine 2 is repeated.
. Check address test lines for zero.
. Set address test lines and check address check bits

for on.

. Test 1, Routine 2 is repeated.
. Test for -5V present on both sense cards.
. Test delta of both DAC readings for less or equal to

1.5.

. Test 1, Routine 2 is repeated.
. Enable analog interrupts.
. Check if interrupt bit is on.

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

its.

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

-

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

Set / Reset of ESD latches is tested.

@0@00“"36"“’6“000000@00:_“00@0@0@0@@@00(
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Power Controller Control Table, Mark,

Keys

Control Lines
Address Bit Card/ B
r e
WR|RD 0 1 2 3 4 5 6 7 "
C 02 24 1
30 31 . . ¢ €35 co IFC/ LBO
- Pick PCC-K02 Pick PS105-K01 5424 Power on t/0 CU Power on
™3
c37 c38 c39 C40
3 32 | 33 ) IFC/ LB1
e Command Check Machine Check interrupt Enabied Interrupt Request
(">
34 | 35 IFC/ L
g Spare Spare Spare Spare 82
36 | 37 iIFC/ LB
Spare Spare Spare Spare 3
co8 c 09 C26 c10 c27 cn c29 c19
40 | 41 . . ) SC1/LBO
Initial pwr.on PS111 Power on PS 112 Power Complete Power on PS 113 Power - off Program Power on PS114 Power Check Final pwr.on PS111
-
c3 C1i5 C33 c16 c17 c32 c25 c34
T 4243 , SC1/LB1
8 Power Warning to PU Reset 1/0Q Reset 1/0 Controller Metering in SP PU Check Stop PC Ready Power controller reset Pick PCC-K03
“,,,’ 44 | 45 cai c42 c4a3 c44 C45 C46 c47 c48 sc1/
é Enable Timeout SC1 Bvte Test SM1, SC1 Byte Test SM2, SC1 Address Test SC1 Disable Interrupt +5.1V/A1 Disable Interrupt -5.1V/C2 Disable Interrupt - 5.1V/A1 Disable Interrupt +8.5V/C2 L82
46 | 47 Cc49 C50 C51 Cc52 C53 C54 C55 C56 sc1/
DAC 960.0mV=64% DAC 480.0mV=32% DAC 240.0mV=16% DAC 120.0mV=8% DAC 60.0mV=4% DAC 30.0mV=2% DAC 15.0mV=1% DAC 7.5mV=0.5% L83
c18 c23 co05 co6 c c22 c20 co4
50 | 51 ) . . ) . . SC2/ LBO
. Test bit for PC reset Indic.for PS105 inst. TCD Clock Indicator Reset ESD monitor Test ESD monitor Spare Spare Spare
N
C 36 co3 co7 c28 c12 c13 c14 C 30
T ls21!53 SC2/ LB1
8 Spare Spare Spare Spare Spare Spare Spare Spare
2 54 | 55 cs57 cs8 C59 C60 ceé1 c62 c63 ce4 SC2/ LB2
‘§ Enable Timeout SC2 Byte Test SM1, SC2 Byte Test SM2, SC2 Address Test, SC2 Interrupt Mask SC2 Interrupt Mask SC2 Interrupt Mask SC2 interrupt Mask SC2
56 | 57 C65 Cc66 C67 c68 C 69 c70 C71 c72 sc2/
DAC 960.0mV=64% , SC2 DAC 480.0mV=32%, SC2 DAC 240.0mV=16%, SC2 DAC 120.0mV=8% , SC2 DAC 60.0mV=4%, SC2 DAC 30.0mV=2%, SC2 DAC 15.0mV=1%, SC2 DAC 7.5mV=0.6%, SC2 Le3
Mark, Keys

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

Bit
0 1 2 3 4 5 6 7
L No interrupt possible
Power on and BPC off and Ref. Power on/ off Power on Early digital or . pt po
MARK Monitor error code display control error timeout analog LOG done Power off timeout Escape done by monitor error
Permanent interrupt I M Power off key invaiid string Any loop count Monitor control
KEY Power on done at the end of power on Normal Mode error Early power log operated command zero error
For Physical Locations refer to ALD—YA 033
© Copyright International Business Machines Corporation 1980
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Bit
r
Address Card/ Bvte
WR|RD 0 1 2 3 4 5 6 7
1 interrupt Request from interrupt Request from interrupt Request from Interrupt Request from SC1/5C2
_ Sense Byte Oor 1 Sense Byte4or 5 Sense Byte 8 or 9 Sense Byte 12 0r 13
a1 D57 D22 D23 D24 D25 D04 D27 D28 SC1/S80
Address Test, Byte 0,SC1 oV P111 (+4.26V) OC PS111 {+4.26V) OV PS112 (-2.2V) 0CPS112{-2.2V) AIR INLET TEMP TOO HIGH OV PS113 {-4.34V) OC PS113 (-4.34V)
— g3 D36 D58 D10 D05 D29 D 30 D39 D01 SC1/SB1
/0 Power Incomplete Address Test, Byte 1, SC1 CE Mode Switch on ESD tevel 1 OV PS 114 {(— 1.52V) OC PS 114 (— 1.52V) ESD level 2 MFCU power incomplete
85 A 52 A4l A42 A44 A45 A02 A39 A 23 SC1/ SB2
+6V PS 105, 01A - A1 +24V PS 104, 01A-A2 +12V PS104, 01A-A2 +5.1V PS 104, 01A - B1 +8.5V PS104, 01A-C2 +8.5v PS 105, 01A - A1 +10.4V PS 102, 01A - 82 +8.5V PSi04/105,01A-82
a7 A05* A57 A 30 A58 A58 A60 A58 AB1 SC1/SB3
+4.26V PS 111, 01A - B1 +7.1V PS 102, 01A - C1 +5.1V PS104/PS105,01A-C2{ +12.3V PS102,01A-C1 +12.3V PS 102, 01A-C1 +12.3V PS 102, 01A - C1 +9.5V PS 102, 01A -C1 +6.8V PS 102, 01A-C1
— | a1 D55 # D26 # D19 # DO9 # D59 # D08 # DO3 #, D18 # sc1/sBa
Interrupt SB7 (4 - 7) SC1 UV PS112(-2.2V) UV PS111 (+4.26V]) TR102 THSW Address Test, Byte 4, SC1 TR105 THSW TR104 THSW Therrmal loop
03 D35 # D06 # DO7 # D15 # D16 # D60 D13 # D20 # SC1/SB5
Power off Spare Spare Spare Spare Address Test, Byte 5, SC1 UV PS114 (- 1.52V) UV PS113 {-4.34V)
— 19 A 32 A63 A06* AQ7* A08* AB2 A38 A64 SC1/ SB6
5 | -8sv Pi;%ﬁ’;’é" PS104 | _519v PS 104, 01A-B1 | —6.54V PS112,01A-81 —4.34V PS113,01A-B1 —1.52V PS114, 01A - B - 8.5V PS 105, 01A -C2 —8.5V PS 105, 01A - Al — 12V PS104, 01A-C2
97 A43 A45 A 54 A22 A03 # A33 # A0l # A1 # SC1/$87
— — 12V PS 104, 01A - A2 — 5.1V PS 104, 01A - C2 +5.1V PS 102, 01A - B1 +5.1V PS104, 01A-C1 +5.1V PS 105, 01A - A1 — 5.1V PS104/PS105, 01A-C2| —5.1V PS 104,01A - A1 +8.5V PS104/105, 01A-C2
D61 D 40 D41 D 42 D43 D 44 D45 D 46
— | AT | address Test, Byte 0, SC2 CPU ident. Hdrs. 8 CPU Idend. Hdrs. 4 CPU Ident. Hdrs. 2 CPU Ident. Hdrs. 1 CPU ident, Tens 8 CPU ident. Tens 4 CPU Ident. Tens 2 SC2/s80
— | A3 D47 D62 D48 . D49 D 50 DSt D31 D37 sC2/ sB1
CPU Ident. Tens 1 Address Test, Byte 1, SC2 CPU Ident. Units 8 CPU Ident. Units 4 CPU Ident. Units 2 CPU Ident. Units 1 ESD level 3 ESD level 4
A13 A48 A17 A18 A20 A1 A16 A09
— | AB SC2/ SB2
+ 12V PS 104, 01A - Al +12V PS 104, 01A - B1 Spare Spare Spare Spare Spare Spare
A04 A A10 A 40 A34 A35 A36 A37
— | A7 %5 SC2/ SB3
Spare Spare Spare Spare Spare Spare Spare Spare
_ 8‘1 D56 # D34 # D32 # D53 # D63 # D54 # D17 # D12 # SC2/ SB4
Interrupt SB7(4-7) Spare Spare Spare Spare Address Test, Byte 4, SC2 Spare Spare Spare
— | B3 D52 # D11 # D14 # D21 # D38 # D64 # Doz = 033 # SC2/ SBS
Spare Spare Spare Spare Spare Address Test, Byte 5, SC2 Spare Spare
— | Bs A19 A25 A50 A24 A47 A53 A26 A27
Spare Spare Spare Spare —-8.av P?,:.?: X:g age Check Spare Spare Spare SC2/ s86
A28 A A Al4 AS51 15 #
— | B7 29 A12 A1 49 # # # A15 # $C2/ SBY
Spare Spare Spare Spare Spare Spare Spare Spare

# Interrupt generating Sense Line
* Adjustable voltages

For physical locations refer to ALD - YA 033
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Typical SPI (Panel 10, 20 or 30 Typical Control Unit (Unit 11, 21 or 31)

1 +24V Unit Source

' { *>° 2 |PO Control
K01 ,, 5 Power hold
Ko1 K01 & > 6 Power pick
q >~ 3 +24V System Source
! > 4 CU Power Complete
KO1
| ¥
K02 ? Unit 12, 22 or 32
P Connector: K02
DC - GND 2 10, 20 or 30: 2 — Local / Remote Switch
9/19 g Unit Source In - 5 7\'):‘:' 5 Ko2
B K1 [m : 1
l Unit Source 0ut;1€ 6 Unit 13, 23 or 33
System Source 3
g e
Start 1/0O CU CO1
> from PO) Ko4 > Unit 14, 24 or 34
Connector 10
Power 1/0O Complete D36 13-
<@ P 4
(1o PC) T Vb Conn. 19
- | ko5 > Unit 15, 25 or 35 .2
K05 7S
This page shows the principle of the standard power interface. o J Z “ \ 555
RY \ ) \&\\\ Connector 18 i
Up to 2 SPI panels can be installed in a 4331 processor while up to 3 SPI B3 K06 KO % dUnit 16,26 or 36 N 3 ._‘_,‘\&\‘///’ =
panels (10 to 30} can be installed in a 4331-2 processor. Up to 8 control p » S \@\\ —— Connector 11 B
units can be connected to each SPI panel. IPO control is not used. ] <06 A\ /’ o
, : . g Lo = - e
Note: A jumper assembly (SPI end jumper) must be installed on the last i —— _F::’:
used SPI panel. Connector 99 of the jumper (labeled as SPI connector 09} K06 = _ :
must be plugged to connector 9 of the last used panel while connector 98 Ko7 r Ko7& 5 [ Unit 17,27 or 37 :
{labeled as SPI connector 01-08) must be plugged to the first unused |/0 ] v © < g
connector position. If 8 control units are attached to the last panel, the K 3l 4 .
connector 98 stays unused. 9,7 - de 1 bt
JE _f::"é 2 Connector 21
Ko7 B
Connector Numbering o8 K08 ¢ 5 Unit18,280r 38 = Conn. 39
The first digit of the connector numbering refers to the SPI panel position — - KOS&:«—("' 6 = ' Connector 30
while the second digit identifies the connector location on the SPi panel. S : 3
Example 1: kos 3~ +System Source to Panel 20 1 SP1 panel 30
Connector 29 is the connector number 9 on SPi panel 2. | ¥ 5 CU 21 Unit Source In B
Example 2: 6 CU 21 Unit Source Out 1Sl
. C t w P - Connector 38 i
Connector 10 is the connector number 0 on SP1 panel 1. 1 _+24V PS103 or PS104 1;?2;‘:0:);9 :}:((e:e((’a ’&‘31261' )
On the SPl panel the connectors are labeled O through 9. 2 DCGND 2;2 \ Connector 31
'4  Power 1/0 complete (see Note)

© Copyright International Business Machines Corporation 1979,1980,1981 Connecter 98
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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 the 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, D2, E2, YM and YD
Board 01A-C2: D2, 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 connec-
tors for bent or broken pins. Also check the wiring
side of the board for damage.

Switching off the Line Voltage

Switch off PCC-CBO1 before working in any system
area where line voltage might be present.

DANGER

PCC-CBO1 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-SWO1 (switch for convenience out-
let}).

PCC-CBO1 must also be switched off prior to replace-
ment of transformers or power supplies.

Never remove a primary fuse of any transformer while
PCC-CBO1 is switched on.

© Copyright International Business Machines Corporation 1979, 1980,1981
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Power-off Key Usage

When the MAP telis you to press 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

e LATCH switch: None

o GATE REF. switch: + 1.4V

e 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 JO3, or P03, or U03
« Black lead (negative) to any D08 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 8 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.

EC 366388
23 Jan 81

EC 366390
10 Apr 81

P/N 8488412
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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 DO8 pin of a logic card position).
Never use a D08 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

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.

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 leve! is out of the acceptable limits. In case of
floating pin, refer to the ALD-page where the pin is
shown-and check 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.

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

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 DO8 pin. The +3.0V voitage
has a accuracy of +/-1.5 percent.

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

EC 366388 | EC 366390 P/N_ 8488412 6 060 (s
23Jan81 | 10 Apr 81 Page 2o0f4 :
“ FDS connector
FDS cable
detail sense S
connector : ]
sense
wires S
wire for measurement 22 position board
wire fr
measurement
i
4 . wire for
Detail measurement

FDS connector

FDS cable e
o isolation

connect your meter heve

If-the MAP advises you to connect your CE-meter 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'fromi the 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 sure that the wire does not cause a short between

two board pins.

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

4. Proceed as described in the MAP.

© Copyright International Business Machines Corporation 1979, 1980,1981
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Hints for Power Maintenance (continued) Hints for Trouble Shooting Intermittent
Power Problems '

e el T S

v Signal names and reference

Measurement points used in the map have the If an intermittent power failure is suspgcted,’perform
’ format shown in the following example: the following -checks in sequence:
*  Connector PS102-02-003... tor 02 of PS102, pi : . .
; 01A-A2F2-DO6....... .. .:g:,::‘: ::“ czo:minsg Z:h::e'ooa 1. Check seating of the voltage feeding connectors

‘~-power on PS113 C10’. . .signal name used in the ALD. on the board and tt}e_ seating of the sense line
J (ALD-YB441). . .........reference to ALD whera the pin is shown. connector of the failing voitage (see ALD-YC821
X ) to YC873).

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

x Termination of repair action .

3. Run voltage measurement program (see MAP 0275
‘ After most repair actions, the map leads you to the 9 prog ( !

A and check for intermittent out of tolerance condi-

MAP 0204. If your repairs were successful, the MAP tions. .
0204 leads to MAP 0275 for a final voitage check. )

Unsuccessful repairs bring you to further repair in- 4. Perform IPS service check (see MAP 0280).

structions (if several failures are present), or you re-
turn to the first repair instruction (if the trouble was 5

. At the beginning of each power MAP you find a list
not found and repaired).

of the FRU's which might cause intermittent errors.
Replace those FRU'’s step by step and check them

\ ;
& if you come to the same repair instruction twice after for correct seating and good connections.

§ answering all questions in the map correctly, refer to
‘ this power manual and try to isolate the faulty part us-

6. Intermittent errors may also occur if a diskette drive
ing the ALD, power manual and power programs.

is expased to electromagnetic waves. if you sus-
pect those problems, keep the machine covers

‘ Also suspect an intermittent error (see paragraph closed during machine power on time.

’ ‘Before calling for assistance’).
7. Perform all checks listed in the EMC check list in
If trouble cannot be found, see paragraph 'Before this book.
calling for assistance.’
|
|

8. Perform the ground check procedure shown in the

Never change the error situation by swapping or re- ‘IBM 4331 Processor Installation Manual’.

placing cards unless so stated in the MAP.

9. Check all three blowers for correct operation and

Never put cards from a machine back into your spare ensure that the airfilters are clean.

part set unless you are sure that the card was working
| properly.

e ————— -

© Copyright International Business Machines Corporation 1979, 1980,1981
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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-CBO1 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 X1) 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
X1) to any DO8 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 and DC-Gnd.

If electrical connection exists between signal 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.

6.0. 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. ¥f no wiring problem could be detected by the
previous procedure, call for assistance (see hints
on this page).

© Copyright International Business Machines Corporation 1979, 1980,1981
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Before Calling for Assistance

This procedure shouid 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.

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

ATTENTION: The power controller top con-
nectors are not interchangeable and must be in-
stalled as shown on page 7010 of this book.

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

Ensure that the power configurator on the disk-

ettes is correct. To check the power configura-

tor, carry out the following steps:

> Call M/S PROGRAM SELECTION.

> Key in the Selection for UTILITIES

> 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)

Bit2 =Y ...ACA (Auto Call Adapter)
Bit3=Y..LA (Loop Adapter}

Bit 4 =Y ...MFCU (5424)

Bit5 =Y ...CA 1-3 lines (Communication Adapter)
Bit 6 = Y ...CA 4-8 lines (Communication Adapter)
Bit7 =Y ...MPX / BMPX (Channels)

Transformer and power supply outputs often use
parallel wires and connector pins. If one voitage
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.

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

EC 366388
23 Jan 81

10 Ap 81 e 3010 080

10.

1.

12

13.

14.

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.

Retry power on/power off using the diagnostic-
diskette.

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

If all previous actions are not successful repiace
the power controllier cards in positions 01A-
A2C2, 01A-A2D2 and O01A-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.

If there is an undervoitage 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 voitage. Replace the
transformer unti and retry power on.

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.

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

If no error could be detected, call your field sup-
port center for assistance.

0000000000000 0008000000800C ¢
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Power Test Selection

The following picture appears on screen when you se-
lect 'POWER’ from the ‘I1BM 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

o WUR WD TS GMS SER GUR GED GMs SR GER WP WW W (NP S GRe e G )

SELECTION: (B)

e v e e e G B T S T e = . Som T . G o> ol

®

programs.

®

Selection codes and names of available

The digits in front of the test name must be

typed in behind the word SELECTION
to select the appropriate test.

© Copyright International Business Machines Corporation 1979, 1980,1981
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Power Controller Status Display

( Handling - Actions | { Handling - Results )

C . Screen displays:
Prerequisites:

E] ‘IBM MAINTENANCE AND SERVICE PROGRAM
1. MSSS power on or power complete SELECTION

. ‘P ER TEST SELECTION’
2. Diagnostic diskette or control diskette inserted ow

‘POWER CONTROLLER STATUS’

Example
How to Select the Test
LVL: 0001 PWR CONTROLLER STATUS LOOPING
1. Call M/S PROGRAM SELECTION. Hold down ALT STATUS CTRL DIGITALS ANALOG
key and press DIAG key.m 33: 00000010
CARD 1 41: 10100000 81: 00000000 85: 11111111
2. Key in selection for "POWER’, press ENTER. INTRPT 43: 00001101 83: 00000000 87: 10110100
11: 00000000 45: 10000100 91: 00000000 95: 10111100
3. Select 'POWER CONTROLLER STATUS’, press EN- 47: 10100000 93: 00000000 97: 11111011
TER.@ ) MARK
‘ . 00000000
The support processor performs a continuous read- CARD 2 51: 11000010 A1: 00000000 A5: 00110000
g e e o A, oo e, KEYS 53: 11110001 A3: 00000000 A7: 01010000
and kzys (Sge sense and co;xtrol tab‘I)es Yr: t'his 10000000 55: 10001111 B1: 00000000 B5: 10001000
book.) ) 57: 10100000 B3: 00000000 B7: 00000000
’ MCNT
Run Mode: 0000 INTF 30: 00001000
Looping TIMER: OFF DATA: ADDR:
TOD: SEC
How to Terminate the PC Status Display
If you want to run another test return to M/S PRO- CTRL=Control Line Digitals=digital sense lines Analog=analog sense lines
GRAM SELECTION. Select new test, otherwise per- 1=Line active 1=Line active 1=Voltage ok > 80%
form the following steps: =L ine inactive O=Line inactive 0O=Voitage < 80%

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

Sense and Control tables are shown on ALD pages
Display Description YA031 and YAO33 and on pages 4560 and 4570 of
this book.

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.

© Copyright International Business Machines Corporation 1979, 1980,1981
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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 simuitaneously.
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 voitage is minus or
plus with respect to the nominal value. When a meas-
ured volitage 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 dispiaying
all voltages.

To seiect 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 voitage (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 narmal 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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| Program Handling - Actions ]
Prerequisites:
1. MSSS power on for MSSS voltage measurement
only
or

power complete for measurement of all system
voltages.

2. Diagnostic diskette or control diskette inserted.

How to Select the Program

1. Cali M/S 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

1. Call M/S PROGRAM SELECTION if you want to
run other tests
or
insert control diskette (if not inserted) and return
machine to customer.
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[ 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 YA821 to YA873 and YAQ31 to
YAO33. A sense point table is shown also on page

4005 of this manual.
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m If a voltage exceeds the CALL CE limit, a reference E If any voltage exceeds the normal off limit, a refer- EThe meaning of the command bits are shown in the EﬂThis information is not used for the voitage meas-
code is displayed and the error condition is logged. ence code is displayed, the error condition is log- sense table on page 4570 of this book. urement program.
The machine is not powered down if the voltages ged and the machine is powered down if CE-mode
are below the normal off limit. is off. E For expanded display enter command and bit here. Adjustable voltages:
if the support processor voltages are ok, the MSSS
keeps powered up. E Relative percentage above (+) or below (-) nominal Command|Bit | Voltage | PS-No
With CE-mode on,the machine will be powered value. Percentage per displayed sign varies from
down if the component damage level of any voltage address to address. 87 [o] +4.26 111
is reached or exceeded (see page 4005). 95 2 -6.54 112
95 3 ~-4.34 113
95 4 - 1.52 114

Normal Display Example: if -6.54V is out of tolerance, adjust

l
Voltage Measurement Display Example

VOL TAGE MEASUREMENT DISFLAY . : -4.34V (95-3) first.
E NORM OFF CARDf CARD2 For adjustment procedure see MAP 0279.
——T—> NORM OF
|
[[]——caLL CE
| - -
»! + - - ———— +=
E] - - + - m———— L Tt
E]____<:BLT 012345467 01234567 041234567 01234567 01234567 01234567 01234567 01234567
COMMAND 85 87 25 97 as Aav RS R7
STOFMODE : PRESS ENTER TO CONTINUE OR SELECT VOLTAGE
[a]——> COMMAND : RIT: S .
TIMER:OFF DATA: 0000 ADDR : 00
1" TOD: SEC
3402

Expanded Display Example:
VOLTAGE MEASUREMENT DISPLAY

NORM OFF
CALL CE
R R m s o = 3 o A AR R X TR TR R R
S L m R L L T S RS E S R R e A s e s
BIT 55555555555555555555555555555555555555555555555555555555555555555555555
COMMAND 97 97 7 97 97 9?7 97 97
TO RETURN TO NORMAL MODE,FRESS ENTER KEY
| TIMER:OFF DATA: 0000 ADDR: 000000
| TOD:SEC
3402

© Copyright International Business Machines Corporation 1979, 1980,1981
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Power Log Display

[ Log Handling - Actions J How to Select the Log

Prerequisites: ALT key and press DIAG key.

2. Key in selection for ‘'DETAILED LOG DISPLAY’,

1. MSSS power on or power complete press ENTER.

2. Insert controf diskette 3. Key in selection for ‘'POWER LOG’, press ENTER @

@ Example

1. Call M/S PROGRAM SELECTIO@. Hold down 1.

EC 366338 | EC 366407
07 Sep79 | 30 Jun 80

EC 366388 | P/N 8488696
23 Jan 81 Pwe 60f8

6 130

How to Terminate the Log Display

Press ALT key and hold press DIAG key. The
‘IBM MAINTENANCE AND SERVICE PROGRAM
SELECTION’ is displayed on the screen.

header (common format for all

-

FOWER L.0G

I Log Handling - Results J

Screen displays:

E] ‘IBM MAINTENANCE AND SERVICE
PROGRAM SELECTION’

‘DETAILED LOG DISPLAY SELECTION’

@ ‘POWER LOG DISPLAY’
(see example)

DISPLAY \

JLAST ERASE DATE: 00/00 00:00

detailed logs)

PC interface card

FIRST LOG: 00/00 00:00

LAST LOG: 00/00 00:00

"LLL.OG COUNT: 000000

LAST REF.CODE: 00000000 00000000

|_
LPC sense cards 1 and 2

Interface card control register

shows the bit configuration of the
master mask :
1 = active bit
* = bit which caused the error
{monitor error)

contains supplementery log information

used for reference code generation
(see sense and control table)

DATA :looeooooo
MSK/ZERR: |owunnnn.

-+ 1F | [carDpi | ~CONTROLS - [carpz ]
a4 N4 q 43 45 a7 \Tﬁi 53 55 57 N
00000000,/00000000 00000060 CE00CHOO OO0 | VOOOVOOL COOOOV00 GOGOVOOO G0OVOOVO
A | ~DIGITALS~
|81 83 91 93 Y A3 Ei B3
DATA :Ioooooooo 00000000 00000006 00006000 | 00000000 00000000 00000000 00O
ISKZERR : 1 ettt sss senssans sosassne sasessnalosansans sesassas ssassnns sasassan
—-ANAL OG-
85 a7 95 97 las A7 ES E7

00000000 00000000 00000000] 0000000 00000000 V0000000 00000000

a6 a4 s a4 aa 4 a4 a8 s 4 s A AL aa FEE I S N N Y 4 a8 a2 b a 4 & 4 a s s 4 & 4 4 aaraa

> MARK

00000000

N

qidresses and bits of
control lines,

F‘ digital sense lines, and

analog sense lines.

(see Sense and Control Table in
LA_LD or in this manual)

/

mdicates timeout error conditions during

KEYS : 00000000 | |[CMDFOS: 0000 CMDDAT: 0000 |¢

the power on/off sequence:

REFCODE: 00000000

00000000 00000000 00000000 | 00000G00 000000 COO0OO0O 0OOOOO00

CMD POS xxxx

!NEXT LOG: 2]

FUSH ENTER FOR NEXT LOG DISFLAY

TIMER:OFF DATA: 0000 ADDR: 000000

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

© Copyright International Business Machines Corporation 1979, 1980,1981

4331 PDL4/5 — A

For reference codes 1-4 detailed logs are avail-
able, which can be displayed in sequence 1-4. available.
The reference code corresponding to the current

log display is always intensified displayed.

points to the failing power sequence step
(see flowchart ‘'Power on
sequence via PC’

CMDDAT XX XX
/ _Eaddress of failing
‘data byte

For reference codes 5-8 no detailed logs are

e

i

0 O
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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 ESD 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 ESD 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 ESD log is wrong (ESD latch missing 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 ESD 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 0.

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

© Copyright international Business Machines Corporation 1979, 1980,1981
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Power

[ Log Handling - Actions J

Prerequisites:

1. MSS power on or power complete

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

How to Select the Log

1. Call M/S PROGRAM SELECTION. Hold down ALT
key and press DIAG/MODE SEL key.

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 ESD log picture. If mare
than 48 logs are available, press ENTER for next
ESD 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.

L

Log Handling - Resuits J

Screen displays:

[A]

e [ [=]

‘IBM MAINTENANCE AND SERVICE
PROGRAM SELECTION’

'DETAILED LOG DISPLAY SELECTION’

‘AMBIENT RECORDING LOG DISPLAY’
(Temperature Log, see exampie on next page)

‘AMBIENT RECORDING LOG DISPLAY’
(ESD LOG, see example on next page)

EC 366338
07 Sep 79

EC 366407 | EC 366388 | P/N 8488696

30Jun80 | 23Jan81 |Page 7o0f8

6 140




Ambient Recording Log
Display (continued)

Temperature Log Display

Temperature exceeded |
upper limit (U = UP)

Temperature went back |
to normal ( D = Down) |

Time stamp )
The difference between the /
first and second stamp is

the duration of high ambient
temperature. .

Log numbering (48 per display)}

.y
Information wether additional
logs exist or not

-

ESD Log Display

ESD Level
4 = highest ievel \I
1 = lowest level

(see description of

ESD Monitor in this
book)

ALL TEMPLOGS DSIPLAYED] [CURR. STATUS: EB000401][PRESS ENTER FOR ESD/LOG DISPLAY| |
| ]
| [CURRENT MINIMUM ESD-SENSE LEVEL: 3 CHANGE MINIMUM ESD-SENSE LEVEL TO:
i
!
|

ESD incident level 3

EC 366338 | EC 366407 | EC 366388 | P/N 8488696 6 1 5 0
07Sep79 | 30Jun80 | 23Jan81 |Page Bof8

I LV: 79123212 AMBIENT RECORDING LOG DISPLAY 1
| LAST ERASE DATE: 04/06 09:10 FIRST LOG: O4/07 09:36 LAST LOG: 04/07 18:02 |
| LOG COUNT: 000031 LAST REF. CODE E8000401 00000000 |
|
1

TEMP DATE TIME TEMP DATE TIME TEMP DATE TIME TEMP DATE TIME |

U, .D MM/DD HH:MM U..D MM/DD HH:MM U..D MM/DD HH: U..D MM/DD HH:MM |
01*...l{oks07 15:5313.... .. oo cite. 25.... .. Joo viien 3Teeen .. loo ciien |
/////”/* 02...%|04/07 18:02]| t4.... .. oo viien 260... .. Joo woie.  3B.... .. Joo vita. |
| VR0 T |- S, Jee vite. 2 27ee. .. Joo cot.. 39.... .. S S |
foofeozos 16,0, .. foo oute. 28.... .. Jow uta. bo.... .. Jow vuie. {
Y25 IR T 17.... .. /.. ..0.. 29.... .. foo il 41.... .. /.. ..:.. |
V2% PPN 18.... .. [oe oote. 30.... .. [oo 2., 42.... .. Jo. oot |
V20 I 19.... .. Y P I 31.... .. Joo oat.. 43.... .. Joo Lt |
. 20.... .. S 32.... .. [ Loien 4. ... .. Joo cute. |
| ; """" g; """ ; """" gz """ ; """" :2 """ ; { r Current ambient status during Log display.
I /" 23 /" B VAT ,‘7 / I Only the reference code is displayed. The in-
(02 ol i 2 e il 36 i WL L. loo s, i L f‘g’“a)ﬁm is not logged {see reference code directory
| , E8XX).

ESD Log information {see next figure).

|
I
TIMER: OFF DATA: ADDR: ;

TOD: SEC
BT T T T e e L L P L P +
B et e +

| Lv: 79123212 AMBIENT RECORDING LOG DiSPLAY |
| LAST ERASE DATE: 04/06 09:10 FIRST LOG: 04/07 09:36 LAST LOG: 04707 18:02 |
| LOG COUNT: 000031 LAST REF. CODE E8000401 00000000 |
!

ESD incident level 4 -
Log numbering

{48 logs per display) ]

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

Shows the minimum ESD sense level. Sense level 3
means: No ESD incident below level 3 is logged. Only
ESD incidents with ievel 3 and 4 will appear in the log
picture.

© Copyright International Business Machines Corporation 1979, 1980,1981
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ESD |[DATE TIME ESD DATE TIME ESD DATE TIME ESD DATE TIME |
4321[MM/DD HH:MM| 4321 MM/DD HH:MM 4321 MM/DD HH:MM 4321 MM/DD HH:MM |
KE%104/07 09:36 {13.... .. Joo vitel 25,0, .. Jov cetee 370, .. fo. ot..
02**** lohk/07 09:L41]14.... .. Joo utn. 26.... .. foo ute. 38.... .. VAU |
1 0300 ./ ot 15.... .. Jow it 27.... .. Joe it 39.... .. Joo vize. |
| 04.. 2 P 16.. N 28.. Y AN 40.... .. Jeo coten | <
] 05.0.. /o]t 1700e. .. Jow it 29.... .. foo utn. h.... .. Joo it |
| 06. I P 18.... .. loo oitan 30.... .. Jow vuten b2.... .. Jov oute. l
i 07. Y P 19.... .. oo citen 3., .. Jeo az.. 43.... .. [ov outn. |
L08.... ../.. ..z, 200... .. Joe vt 32.... .. Joo it Lhy.... .. foe vuta. ]
1 09.... ../ . . .00 3 DA SO, 33.... .. Joe ot 45.... .. foo vute. ]
| 10.... ../.. ..:.. 22.... .. Joo tute. 3h.... .. Joo ot b6.... .. loo oot |
......... b FUY SO S S SN SN 'y JUC SO S
............. b, .. /e i 360, Ll Ll 48.... ../.. ..:.. i
| ALL ESD LOGS DISPLAYED [CURR. STATUS: ] [PRESS ENTER FOR TEMPLOG DISPLAYH— [: Information for additional logs
| .
- - ~ - ESD sense level can be set to each valid level 0 to 4.
| [CURRENT MINIMUM ESD-SENSE LEVEL: 3||[CHANGE MINIMUM ESD-SENSE LEVEL TO.F———-—_____%_____{: Do not madify the sense level unless instructed 1o do
TIMER: OFF DATA: ADDR: | SO bY MAP’s or bY an FSC specialist.
TOD: SEC |
———————————————————————————————————— - - ———---—------—-—---_-_-+

! Current ambient status during log display.
Only the reference code is displayed {see Reference
code directory {(E8XX). The error information is not
logged.

000000000000 00000000000000000O0GOO._'



Connectors
PC Top Connectors

The interconnection of the power-controller interface
card and sense cards is done by two different top

Top Connector Extraction

Top connectors can be easily extracted using the ex-
traction tool P/N 454065 which was originally de-

©00000 O

Power Connectors

The various Field Replaceable Units (FRU’s) of the
power complex are interconnected by connectors with

OCP-Connector (Located in Key-
board Housing)

0O000O0OOC

connectors. The top connectors are labeled W2 and signed for extraction of wire contact relays. up to 15 pins.
X3 and are not interchangeable. The connector identi- % ia
fication can be seen through the slots of the top con- The tool is part of the CE tool set and should be han- The pin counting scheme on the following figure — / -
nector housing. dled as shown below. shows the pin side view (male plfug). \ /
Note O [000000000000)
An additional pin identification is printed next to pins 000000000000
W22, W33, X22 and X33. The connectors must be )i T
; H rod 3]
plugged as shown on the following figure. g @ Q H / Female Plug \
13 1
Column
4 \
c D E 1 3
) Note OCP-Connector (Located Next
. e ok
O R ) to Connector Compartment 01E)
wads o b
L& A & 3
ye e offoleXol
L oy [ g
* Ix ¢« Ju 7 Y
v % * [ 1 4
sj @ of o
w33 s =« 2% Note
@ 8 e e 3
w13 e D
X22 - . &
L - L
X02 Y ™\ fe ®
& o« ¥Xn
Qo
¢ - » 7 —
L 3 o 4 6
L] L]
« *
X13 : : : Note . 3
X33 V. A
....... MFCU DC-GND Connector
s 2 1
- 3 PC Interface
I L © 006
T E :
S 8 O Q © 5 s W 3
: A
AC-Connector for Diskette 7 9 ] ] | Female Plug
Drives ol
H the diskette drive motor or its The pin counting scheme of connectors with more
AC cable must be replaced, en- than 9 pins is similar. 7 6
3 2 sure that the ground connectors . s
05’ é:; have correct contact. Note: This mark on the connector housing identifies
O o 1,3 = line voltage pin number 1. The identification is valid for male as
a o 5 = Gnd well as for female plugs.
© Copyright International Business Machines Corporation 1980 EC 366356 | EC 366407 P/N 5683427 7 01 0
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Physical Locations

PCC- Box

TH-SW 108

AMD 101 ——

TH-SW 107

Top Cover

COAX Cable
Connectors
0-156

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

Front View

\

Diskette Drive

Diskette Drive

UMC Box
/— Power on/ off Switch

and Power on meter*
located on CCP
{ Customer control panel)

TR 109 (in usemeter box)*

PS103 is installed

on PDL4 machines only

Gpc4*’
41 , PC
Sss

TH-SW 104

e t g
TH-SW 105 e N

TH-SW 106

© Copyright International Business Machines Corporation 1980
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00

0000

cce
Public Switched
Network
Gate
CAC
onnectors 01E

OCP Connector

5424 Connector
TH-SW 101

TH-SW 109 (warning)
TH-SW 102

AMD 103

_-CE - Panel
TH-SW 103

For Details see
Page 7120

la- Gate OTA

&

EC 366356 | EC 366407 P/N 5683427
28 Mar 80 30 Jun 80 Page 20of 2 7 0 50 B
TH-SW 108
AMD 102 AMD 101
TH-SW 107
AMD 103 “
UMC Box 3 b
Base power on indicator \j !
1
Power on/ off Switch ' /
and Power on meter”
.
Diskette Drive >
Diskette Drive ’ Qc_’\d}’
Gate O1A = L\ P Ll )
Public Switched -~ "
Network
Gate O1E \ ’ ‘
CA Connectors ’
\ Standard Power Interface Panels
Line Filter N

Rear View

* not installed in ali machines

Primary Control Cpmpartment (PCC)
C
PCC-CBO1
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; Board O1A-B1 (Pin side view)
Sense and Voltage connectors
(ALD-YC843) FDS cables FDS cables FDS cables
(1 split)
E1 Al
,__+12V PS104 _ (E1-B13) 3 +5.1V PS104 sense A44/ HO4 (C1-B13) ; DC-GND (A1-B13)
d 5.1 2 . A
unused J 2_DC-GND (E1-D13) P 51V PS104 = GN:;:’:" L_t12V PST04__(A1-D13) ;*"’(;,jﬁs“";
152V PS114 (E1-E13) unused {,ﬁ Spare <4265 6503 L__*12V PS104 _ (A1-E13) ey —152=2 | E
—5.1V PS104
Input unused unused
GNDIZ l»\ GND Gi-D Jx GT_D irfo J& GND GND
BV —B54V 434V — 1652V +4.26V 454V +12V
PS104  PS112 PS113 PS114  PS111  PS102 PS104
AN F sense A
AN /
25 01
\ /
\ /
N /
N /7
\ /7
—6.54V_sense PS112 (E4-AO1) WW A Spare
Spare ) b=z =o=-=-=—=% Spare
+4.26V sense PS111 (E4-DO1) __, e ——— D Spare

FDS cables

© Copyright International Business Machines Corporation 1980,1981
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—4.34V _PS113 (C4-A01)
~5.1V _PS104 (C4-B01)

FDS cables
(1 split)

+5.1V_PS102 (C4-DO1)

FDS cables
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Hints for ALD Usage
1. Wiring

The power ALD uses some new symbols and printing formats.

Connector position 01A-B1A1-E14
The main difference 1s that multiple wires or multiple circuits

are represented by a single line with strand numbers or by a : Strand number (always 1n brackets). The same digit 1s used
single circuit. More detatted information 1s given in the following T‘ SINGLE CONNECTORS at the signal source and signal sink and represents electrical
examples: SW‘ connection between all points with the same strand number.
1A -Bt
Example. Power input to board and sense hine exit. 1A-B1A14 ‘———- This square dot indicates that no electrical connection exists
> (3E1L/A1 |-6.54 11 /€14 {3) between the signal sources connected to the printed line.
Physical pin location 1A-B1AL The dot i1s only used at the signal source side.

\ b 12)AB2/81 | . 4.26V | 21/7402(2)
(1—4) = Strand 1 to 4.

1A -BIL3

.
4 Wires enter at logical pin A1 and 4:‘(2;;::;?:; - '1'333 3’2’/}3'1?. lLs,) O Thus symbol i1s used for electrical connections as well as for
the same wires {strand 1—4) leave (11014 /C3 5TV B/014 f" strand connections. Electrical connection exists only if no
at logical outpot pin 11, BOARD PLANES ESR-FCJ strand number 1s shown next to the signal sink.
N Y
[’BOARD
1A -BY
Reference information  §—At _o;~25V 1(2) 0—o )
S Bil-65av | 2113) { Logrcal pins Logicat Ex:t block, No physical components exist.
j-—-c1 -434V |3 (4) o Not used by the CE.
5__01 -1.52v |41 (5] oo
TO POWER SYSTEM To ALD
§—€1{0C GND | 51(6)@—p 'N page Signal name
FROM POWER SYSTEM . EXIT @
N 5§ V-ED- P N ~ - .
ENTR SINGLi CONNECTORS (1) A1 JLEAVING | 11 YASL1 o 51V SENSE PS102 01A-B1 AS4 GJ1n
[ ] BOARD
s._.n-“ Al eg:mg 1 {1-4) ?EAQ? (2181 j01A-B1 | 2 YA841 o 426V SENSE PSN1  Q1A-B1 A0S GJ21
BOARD =
f—e1oa-81 21— 1A-BIA! 31c1 3 YA841 - 6.54V SENSE PSN2 01A-B1 AQ6 GJ3t
(1) BI4/AY | .5V 1MLt Lo YA - v N 3] -
—o n— 1) D1eraz | e eno | 1o e g %) 0 & 841 - 434V SENSE PS113 01A-Bl A07 w———GJ4!
S——m n—s IA-BIAL {51€1 YA841 - 1.52v SENSE PSit4 01A-B1 A0S GJ St
1 ] (4] BO2/81 | DC GND 21/802—-—‘;
e . e B A E A Y A A5 e Net numbe
YA jod . et number
Hev=ad 3nz-cc-

. Print position on ALD page. This information is not used
Logical Entry block. by the CE.
No physical components exist.

Logicalpin number. Used only for ALD - generation.
Not used by the CE.

| . lL———— Strand number can be treated as a logical wire number. The wire
1 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 identifiea by the strand numbers.
€. Copyright International Business Machines Corporation 1979 EC 366369 P/N 15683426 7 160
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Hints for ALD Usage
. . . ¢ — Write Strobe
Logic circuits {
¢ — Select Latch modules (0 (0)
Example. Register input control r A )
| .
¢ +Command Reg. Bit 5 A (1) A (1) ; This hine represents one
d __J L byte {bits 0 to 7)
H’;[ (2) N B
+Command Reg. Bit 6 ) This latch represents
4
)] ‘L—J L—‘ acomplete Register.
L (3) *-."—’] (3 Logical function (one byte wide).
A ]Al o)
—J — Card position
— Supplementary
ALD from SELECT LT REG Information
A/OR
Reference Signal name TA-A2G2 . N\, {
. . - AN LATCH REGISTER 0
YB6250A11 - SELECT LATCH MODULES ABHEX &X N
FL
NS5 N6|2(0) ————eeoy 1A-A2G2
YB625DA64 « COMMAND REG BITS 5/8 < (1)8|N 5 6{311) r——————0 RESET LT REG
(1-2) 2ic| S N6fei2)m N -« — (0148 10) ——
5 6{5(3) ——————o [“05}‘202/ 8 fLT-BYTE O 2
R - 018a 8210.7) —
158-AA RN
YB8625DA63 - WRITE STROBE AASTROBE 4 l
o : L8C-EB
&(0)B| REG 0 & 2(0} >
Q{11C}] REG 1 aldl)® LATCH REGISTER 1
91(2)0] REG 2 dL(2)® N
QI(3)E| REG 3 B5(3)® FL
350 BBJ . 1A-A2G2
o+ (1 (1 ’.——'s
YB6250A66 - RESET T0 PC o " |LT-BYTE 1
LGEELS 210-7) —§
TIMENDELAY 200NS co
[m Lesr-ec
1A-A2G2
L‘ LATCH REGISTER 2
S 1 N
FL
l1SH-AC 1A-A2G62
N diz)an 12) o
y Azszl $2ed T E? o6 7) ——§
1A- > N -
0-3)Aa Co t
81(0-3 —
YB6250ASY « PC WRITE BUS BITS 0 T0 7 {0-7)8 t0-3) 4 lLBI-ED :
10-7) lasy-cc
4 LATCH REGISTER 3
_ FL
Ttus line represnts 8 single This line represents 4 single 1A-A262
wires (write bus bits 0 — 7) wires (strobe pulses gated by "‘"”‘?LT avre 3 | 13) 80—
Register selection) L1318 u2l0-7)-—-§
e—cn
lLBL-EE
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This block represents 32 single
And - switches (4 x 8)

This hine represents 32 single ]

}____

wires used for 4 bytes input
to latch register Q through 3. J
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AC-CONNECTOR
ADDRESS CHECK
ADDRESS MATCH TEST
ALD

AMBIENT LOG DISPLAY
AMBIENT LOG DISPLAY
AMD 101

AMD 101

AMD 102

AMD 102

AMD 103

AMD 103

ANALOG MEASUREMENT
ANALOG MEASUREMENT EXAMPLE
ANALOG SENSE LINES
ANALOG SENSE LINES
ANALOG SENSE LINES
ASSISTANCE

BAND PASS FILTER

BASE POWER CONTROL
BASE POWER CONTROL
BASE POWER CONTROL
BASE POWER ON INDICATOR
BASE POWER ON INDICATOR
BASE PWR OFF LATCH
BASE PWR ON INDICATOR
BASE PWR ON INDICATOR
BASIC INTERRUPT

BASIC INTERRUPT

BASIC INTERRUPT

BAT, IML

BEFORE CALLING FOR ASSISTANCE
BIAS INPUT

BOARD 01A-A1

BOARD 01A-A2

BOARD 01A-B1

BOARD 01A-B1

BOARD 01A-B2

BOARD 01A-C1

BOARD 01A-C2

BPC POWER ON

BPC, PC

BUS O

BUS 0

BUS 1

BUS 1

BYTE SELECTION

BYTE TEST

CA CONNECTORS

CARD PLUGGING
CE-METER ACCURACY CHECK
CE-PANEL

CE-PANEL

CE-PANEL

CMD POS

CMD POS

0000000000 COCOO

7010
4550
4500
7160
6140
6150
4000
7050
4000
7050
4000
7050
3050
3050
3010
4210
4550
6080
3080
3010
3020
4100
4020
7050
4040
4000
4040
4410
4500
4510
4020
6080
7120

3010
4000
7050
4310
4450
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COMMAND CHECK

COMMAND CHECK

COMMAND DECODE

COMMAND LOADED

COMMAND REGISTER

COMMAND REGISTER
COMPARATORS

CONNECTION OF PROBE POWER CABLE
CONNECTORS

CONTROL CARD PS 111

CONTROL CARD PS 112

CONTROL CARD PS 113

CONTROL CARD PS 114

CONTROL CARDS

CONTROL LINES

CONTROL LINES .
CONTROL LINES TO POWER SYSTEM
CONTROL UNIT

COVER PAGE

CROWBAR/SENSE CARD ASSEMBLY
CU POWER COMPLETE

DAC

DAC

DAC OUTPUT DIAGRAM

DEVICE CLUSTER ADAPTER

4210
4500
4210
4500
4210
4500
4210
6050
6060
7120
7120
7120
7120
3040
3010
4550
4210
4600
0000
3040
4600
3050
4410
3050
3010

DESCRIPTION OF POWER COMPLEX FUNCTIONAL

OPERATIONS
DIGITAL ANALOG CONVERTER
DIGITAL ANALOG CONVERTER
DIGITAL SENSE LINES
DIGITAL SENSE LINES
DIGITAL SENSE LINES
DISKETTE DRIVE
DISKETTE DRIVE
DISKETTE DRIVE ATTACHMENT
DISKETTE DRIVE 1
DISKETTE DRIVE 2
ENABLE TIMEOUT
EMC HARDWARE
EMC CHECK LIST
ESD MONITOR
ESD LOG
FERRO-RESONANT SUPPLY
FIRE SCR
FLOATING SIGNAL
FREEZE
FUNCTIONS OF THE PC INTERFACE CARD
FUNCTIONS OF THE PC SENSE CARD
GATE INTERRUPT BUS
GATE PC READ BUS
GATE TRANSFER
GATE O1A
GATE 01D
GATE O1E
HALT
HINTS FOR ALD USAGE

3020
3050
4210
3010
4210
4550
3010
7050
3010

HINTS FOR POWER MAINTENANCE

HINTS FOR TROUBLE SHOOTING INTERMITTENT

POWER PROBLEMS
1/0O CONNECTORS
1/0 TAG

IMPORTANT HINTS FOR POWER MAP-USAGE

INHIBIT

INTEGRATED POWER SYSTEM
INTERFACE CARD

INTERFACE CARD
INTERMITTENT POWER PROBLEMS
INTERRUPT BIT

INTERRUPT BUS

INTERRUPT BUS

INTERRUPT BUS

INTERRUPT CONTROL
INTERRUPT ENABLED
INTERRUPT GENERATOR
INTERRUPT GENERATION
INTERRUPT MASK

INTERRUPT MASK

INTERRUPT MASK CIRCUITS
INTERRUPT REQUEST
INTERRUPT REQUEST TO SP
INTERRUPT REQUEST LATCH
INTERRUPT TIMEOUT

iNVALID COMMAND

IPO CONTROL

IPS

IPS BOARD 01A-C1

IPS CROWBAR / SENSE CARD ASSEMBLY
IPS OVERVOLTAGE PROTECTION
IPS POWER MODULES

IPS PRINCIPLE

IPS TEST STATION

IPS VOLTAGE ADJUSTMENT AND JUMPERING

IPS VOLTAGE INTERCONNECTIONS
IPS: +4.26 V FINAL
IPS: +4.26 V FINAL
IPS: +4.26 V INITIAL
IPS: +4.26 V INITIAL
IPS: -1.52V

IPS: -1.52v

IPS: -4.34V

IPS: -4.34V

IPS: -6.54V

IPS: -6.54V

IR MASK

IR TIMEOUT PULSE
IRR

LATCH BYTE

LATCH REGISTER

4550

4550
4210
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Index (continued)

LINE FILTER

LINE FILTER

MACHINE CHECK

MACHINE CHECK

MAP ENTERING

MARK

MEASUREMENTS AT CONNECTORS
METER POWER PACK

MFCU DC-GND CONNECTOR
OCP CONNECTOR

OCP CONNECTOR
OPERATOR CONSOLE PANEL
OPERATOR CONSOLE PANEL
OVERVOLTAGE PROTECTION
PARITY VALID

PC CONTROL CARDS

PC GENERAL FUNCTION

PC INTERFACE CARD

PC INTERFACE CARD

PC INTERFACE CARD

PC READ BUS

PC READ BUS

PC READ BUS

PC SELECTED

PC SENSE CARD 1

PC SENSE CARD 2

PC SENSE CARD 2

PC SENSE CARD(S)

PC TOP CONNECTORS

PC WRITE BUS

PC WRITE BUS

PC WRITE BUS

PCC

PCC-CBO1

PCC-CBO1

PCC-KO04

PCC-KO4

PCC-KO04 CONNECTIONS
PCC-KO02

PCC-K02

PCC-KO02

PCC-KO03

PCC-K03

PHYSICAL LOCATIONS

PICK PCC-KO4

PICK PCC-KO3

PICK PCC-KO02

PICK PS105-K01

PLT .

PC CONTROL CARDS

POR TO MSSS

POR TO MSSS

POWER COMPLETE INDICATOR
POWER COMPLETE INDICATOR

POWER COMPLEX VOLTAGE DISTRIBUTION

3080
7050
4500
4210
6050
4560
6060

7010
7080
7010
3010

4510

4200
1020
4210
4500
4210
4510

© 4550

4500
4210
4200
4210
1020
7010
4210
4500
4550
7050
4000
7050
4000
4040
7010
4000
4020
4040
4000
4040
7050
4020
4020
4020
4020
3085
3040
4020
4040
4020
4040
1010
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POWER COMPLEX DATA FLOW
POWER COMPLEX OPERATIONS
POWER CONNECTORS

POWER CONTROLLER

POWER CONTROLLER

POWER CONTROLLER

POWER CONTROLLER DESCRIPTION
POWER CONTROLLER DATA FLOW

POWER CONTROLLER WRITE/READ OPERATION

POWER CONTROLLER INTERFACE CARD
POWER CONTROLLER SENSE CARD
POWER CONTROLLER DIAGNOSTICS
POWER CONTROLLER CONTROL TABLE
POWER CONTROLLER SENSE TABLE

POWER CONTROLLER CARD REPLACEMENT

POWER CONTROLLER STATUS DISPLAY
POWER CONTROLLER TOP CONNECTORS
POWER |/O COMPLETE

POWER DISTRIBUTION

POWER IN PROCESS INDICATOR
POWER IN PROCESS INDICATOR
POWER LINE TRANSITIONS (PLT,s)
POWER LOG DISPLAY

POWER METER

POWER MODULES

POWER SUPPLIES (PS}

POWER TEST SELECTION

POWER-OFF KEY USAGE

POWER-~OFF SEQUENCE FLOW CHART
POWER-OFF SEQUENCE VIA PC
POWER-OFF SEQUENCE

POWER-OFF SEQUENCE TIMING CHART
POWER-ON SEQUENCE

POWER-ON SEQUENCE VIA PC
POWER-ON SEQUENCE

POWER-ON SEQUENCE FLOW CHART
POWER-ON SEQUENCE TIMING CHART
POWER-ON TIME DELAY
POWER-ON/OFF SWITCH
POWER-ON/OFF SWITCH
POWER-ON/OFF SWITCH

PREFACE

PROBE MAIN INPUT

PROBE SWITCH SETTING

PROCESSOR BUS

PROGR. PWR OFF LATCH

PS 102

PS 102

PS 102

PS 102

PS 104

PS 104

PS 104

PS 105

PS 105

1020
3010
7010
1020
3010
3020
4200
4210
4220
4500
4550
4555
4560
4570
6060
6120
7010
4600

4020

3085
6130
7050

3020
6100
6050
4030

3020

4020
4310
3020
4010
4020
4020
4020

7050
0010
6060

3010

4020
7050

4020
7050

4020
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PS 105 4040
PS 105 7050
PS 111 4000
PS 111 7120
PS 112 4000
PS 112 7120
PS 113 4000
PS 113 7120
PS 114 4000
PS 114 7120
PWR CONTR. READY 4020
PWR CONTR. READY 4040
PWR ON SWITCH 4000
REACTIVE POWER COMPENSATOR 3020
READ BUS 4410
READ BUS REGISTER 4210
READ BUS REGISTER 4410
READ BUS REGISTER 4510
READ GATE ~4410
READ STROBE 4500
READ STROBE 4510
REGISTER CONTROL 4210
RESET CONTROL LATCHES 4410
RESET PC 4210
RESET PC 4550
RESET TO PC 4040
RESET TO PC 4550
RESET TO POWER CONTROLLER 4020
RPC 3020
SCR 3040
SELECT LATCH MOD 4500
SELECT LATCH MODULES 4550
SELECT LATCH REGISTER 4500
SELECT SENSE MODULE 4550
SENSE BYTE SELECTION 4210
SENSE BYTE SELECTION 4410
SENSE CARD 1 4210
SENSE CARD 2 4210
SENSE CARD(S) 1020
SENSE POINTS 4005
SIGNAL NAMES AND REFERENCES 6070
SPI PANEL 4600
STANDARD POWER INTERFACE (SP1) 4000
STANDARD POWER INTERFACE (SPI) 4600
START CH 1/0°S 4020
START I/O CU 4600
START 5424 4020
START 5424, CH I/0O'S 4040
STATUS REGISTER 4410
STROBE GENERATOR 4210
SUPPORT CONTROL LOGIC 3010
SUPPORT PROCESSOR 1020
SUPPORT PROCESSOR 3010
SWITCHING OFF THE LINE VOLTAGE 6050
TABLE OF CONTENTS 0500
TAG AND RESPONSE CONTROL 4210
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TAG BUS 4500
TAG BUS 4510
TEMPERATURE LOG 6150 ‘
TERMINATION OF REPAIR ACTION 6070
TEST BYTE 4550
TEST STATION 3040
TEST STATION 4000
TH-SW 101 7050
TH-SW 102 7050
TH-SW 103 7050
TH-SW 104 7050
TH-SW 105 7050
TH-SW 106 7050
TH-SW 107 7050
TH-SW 108 7050
! TH-SW 109 (WARNING) 7050 : '
THERMAL SWITCHES 3060
r, TR 102 4000
) TR 102 7050
‘ TR 104 4000
TR 104 7050
| TR 105 4000
‘;, TR 105 7050
: TR 109 7050
UMC BOX 7050
VALID BYTE 4500
VALID WRITE ADDRESS 4500
VOLTAGE ADJUSTMENT AND JUMPERING 3040
VOLTAGE MEASUREMENT PROGRAM 6124
VOLTAGE MEASUREMENT DISPLAY 6125
VOLTAGE MONITORING 4400
VOLTAGE TOLERANCES 3040
‘ WIRING CHECK PROCEDURE 6080
WRITE BUS REGISTER 4210
| WRITE BUS REGISTER 4500
WRITE STROBE 4500 » \
WRITE STROBE 4550
36MS TIMEOUT 4410
5424 CONNECTOR 7050
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This form may be used to communicate your views about this publication.
They will be sent to the author’s department for whatever review and action, if any, is deemed appropriate.
Comments may be written in your own language; use of English is not required.

IBM may use or distribute any of the information you supply in any way it believes appropriate
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