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Preface

This manual, SY31-0244, contains maintenance information
tor the IBM 5410 Processing Unit. It should be used in
conjunction with the maintenance manuals for the System/3
input/output devices to fully maintain the system.

The IBM¥5410 Processing Unit Theory of Operation,
SY31-0207, gives the instructional material.

D L

~

/

A

'lfh'e black circle sho‘wn here

symbolizes the latest FE Supplement added to this manual.
< .

-

-TNL No. SN31-0307 dated December 1, 1971 has been added to this manual on Microfiche.

Simmary of Amendments

@ . N

s IND adds S5k and 03K Intormation. 1ealso adds ttonmatdin on the =6\ CNPAISTON power supply.

i

Fourth Edition (January 1971)  ~
Thbis- is @ major revision of, and obso)e(e#SYS]'OZ‘M-l.

. “Seme illustgations in this manual have a code number in the lower corner. Thisisa
)fung control number and is not related to the subject mattgr.
Sy - E

I o
%

- . .
e “S’l{nificant changes or additions to the spe‘cﬁicalions centained in this publication
aly continually being made. When using this publication in connection with the
'0;33 _a(fon of IBM equipment, check the latest I'E Publication System Sequence
List¥pg for revisions or cantact the local IBM branch office.
. oo . -
A Reader’s Comments Form is at the back of this publication. If the form 1s gunct
address your commeats to IBM Corporation, Publications, Department 245,
RoChester, Minnesota 55901

4

Wt Internati

. —
Business Machines Corporation 1969, 1970, 1971

| All




A
AAR
ac
Addr
adj
ALD
ALU
APL
Arith
ARR
ASCII

Asynchronous

BAR
BCD

Bit

BM
BSCA |
BSM
Byte ¥
CB

CE
Channel

em
‘Cond
CPU
CRR |

“cul
DAR
DBI
DBO
DECR
DFDR
Disp
DRR
EBCDIC

. EC

ECA
FBM
FE
FEALD
hex
Hi
IAR
Instr
Interrupt

/0
IPL
K -~
LOR~

“ -tion stréam.

Ampere

Operand 2 Address Register

Alternating Current

Address

Adjust

Automated Logic Diagram

Arithmetic and Logic Unit

Advance Program Level

Arithmetic .

Address Reaall Register

American Standard Code for Information
Interchange

Without regula? time relationships; unexpected
or unpredictable with respect to the execution
of a prqgram instruction.

Operand 1 Address Register

Binary Coded Decimal

Binary digit; smallest unit of information -
Bill ¢f Material T8
Binary Synchronous Communications Adapter
Basic Storage Module

Eight bits of information plus parity bit

Circuit Breaker et
Customer Engineer

A hardware device that connects the CPU and\
main storage with the 1/O control units
Centimeter -

Condition

Processing Unit

Condition Recall Register:

Cofftrol

Data Address Register

Data Bus In

Data Bus Out

Data File Control Address Register

Data File Data Address Register

Dpsplay .

Data Recall Register

Extended Binary Coded Decimal Interchange

'

L Code

Engineering Change

Engineering Chgnge Aonouncement

Field Bill of Material

Field Engincerng = ™

Field Engineering Automated Logic Diagram
}{exadeama]

“Htigh i

Instructign Address R;gmer

lnstruct}og . .
An nsyndlronousoccurnnu Wwhich causes the

. central procgssor to cease its normal execution

of instructions and ba.rmh outtoa new.uruc
Interrapts are caused by séveral .
dlfferem and unrelated situations. )
lnput/Output - Y.

1 ngrhm Load

fht~usand ’ .
Lcngth Coun‘LRegjstcr

Glossary

LCRR Length Count Recal,l Bcgnster
LIO Load lnput/Output >
Lo Low
LPDAR Line Printer Data Address Register
LPIAR Line Printer Image Address Register
LSR Localdtore Register
MAP Maintenance Analysis Procedures
MES- Miscellaneous Equipment Specification
MFCU Multi-Function Card Unit
MLC Machine Level Control
Mnem Mnemonic
MPCAR MFCU Punch Data Address Reglster
MPTAR MIECU Print*Data Address Register
MgDAR " MFCU Read Data Address Register
MST Monotithic System Technology
mV Millivoit
ns Nanosecond
oC Overcurrent
Op / Operation; Operand
oV ’ Overvoltage :
P ¥ Parity \
PAIR Product Analysis Incident Reprot
PCB Printer Control Board
PEB Printer Electronic Board
PG Parity Generation
POT Potentfdmeter
P/S
PSR Program Status Register
PSS Print Subscan
PTR Printer
Rd Read
REA Request for Engineering Action
Reg Register
RPQ Request Price Quotation
SAR Storage Address Register
SIO Start Input/Output
SLD Solid Logic Dense
SLT Solid Logic Technology
SMS Standard Modular System
SS Single Shot '
Sync Synchronize
Sys System
S/z Sense-Inhibit
TIO Test Input/Qutput and Bram.h
TP Test Point
uv Undey voltage
\% Volts '
Vac Volts Alternating Current
Vdc Volts Direct Current
wr write ’
XR Index Register
XRD X-Read
XWR X-Write
YRD Y-Read
YWR Y-Write
z Inhibit
= Equals
> Greater than
Léss Than

5410 FEMM #1/71) i



Safety

PERSONAL SAFETY -

Be sure to read and follow the safety suggestions in Form
229-1264, a pocket-sized card issued to all IBM Customer
Engineers. »

Remember:

o Loose clothing can becorme entangled in moving parts of
" the machine.

o Drive belts, because of their internal cable construction,
can cause serious injury. DO NOT crank a machine by
pulling on the drive belts.

o Heat sinks are at an electrical potential. DO NOT short
heat sinks to each other or to the machine side frame.

e Always unplug machine power and-wait ONE FULL
MINUTE before attempting repalrs or adjustments in
the power supply area.

e Voltages developed in the resonant circuit of regulating
power supplies are apt to be much greater than the line

voltages. -

~ o Follow the speciﬁcﬁfety’ precautions that acéompqny
many of the adjustment procedures in this manual.

Be aware that the5424 motor and/or.clutches can operate
unexpectedly.- Conditions that could cause this arg:

e Program commands.

e Loss of a dc voltage to a machine, gate, board or chassis,

card, or pin. .
° Rernow}ing or inserting a card or cable.

e Probing and accidem;ﬂl‘)" shorting a pin.

v D

EQUIPMENT SAFETY

Electrical

Always replace blown fuses with fuses of the’same type
and rating. Using fuses of a different type or higher rating

- could result in component damage. -

Remove power from the machine before replacing MST -
cdrds, tagnets, or solenoids.- Failure to do this could result

, in damage to a card being replaced or to other cards in the

net.

Mechanical

Do not operate the machine under power with units dis-
assembled, removed, or maladjusted. Keep tools, etc. clear
of the mechanism when the machine is operating under
power.

Caution
Do not use IBM cleaning fluid on plastic parts.

Al
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This section contains charts, listings, ﬁld diagrams giving
general information for diagnosing sysfem failures. |

Chapter 1. Reference-Data

o

For diagnostic techniques, re‘fe; to the maintenance analysis
procedures (MAP) chart user’s guide. The MAP charts help

CEs to isolate machine troubles without the use of an os-

Refer to the IBM Field Engineering Mgintenance Diagrams, cilloscope. Figure 1-1 shows the format of the 96-column
5410 Central Processing Unit, Forr'SY31-0202 (FEMD) card used with the System/3., Figures 1-2Fr. Al6through 1-8 Fr. BOS
Aor flowcharts, simplified diagrynfs, timing charts, etc. The show the instruction sets and the instruction format used in this ,
FEMD is to be used for instry€tional and for recall purposes.  system. Figures 1-9Fr. BO8 through l.-l7 Fr. B16 show 'the sense bytes of
: the 5410. Figures 1-18 Fr. B17 through 1-30Fr. CQ9 show other diagnostic

681
3 Tiers of
BCD Data

aids for troubleshooting the 5410 CPU.

<

Tier 1

Tier 2

Tier 3

IPL Format

- —— — —

| ——

“NDEPD NI DDA -NLODPD

N

/

<—J-— Print Line 1

.
P TP R
~ ~=——1— Print Line 2
1318 3% 38 17 38 W 80,4 47 4) 4 43 s 4T 4B 49 S0 N A2 33 34 33 B 3 % 3 60 & 42 41 e
<——+— Print Line 3
6% 66 67 B8 89 TC U T2 TY T4 TS % TT B TS S0 @ B2 §) 84 63 56 27 B8 B9 G % I ) s4 95 %

-«—+— Print Line 4

§° W ¥ k00 101 107 103504 K03 108 10708 1B RO M NI M) na N% ' 7 T MY UC R 2123124 S 26 12T U8

V23 4 % & T B e 0T 2ty e S W T 8 W 20 2 21 24 NN 282 0w W

-

¥ 36 1T M 30 40 41 42 4) €4 43 66 47 & 9 S0 31 52 %) %4 33 %6 57 30 39 6C & 82 &) 44

POD~NbOPOP-NDdDOPD

«

—Nb:

/

s wTwwor V)uuwg'vl\lorul)u-uc'unn'vununn
N~

1M 3700 N J/

RN

Y

.Hex|Card
Bitg]Code

Tier| Tier

2

0

P

NOO S WN=
“NH_ODPDOO

8
A
8
4
2
A

=
—ns®pals o

visolpo -nv2a>D--NEPO

\

}
|
[-sl. of

23 4 %8 & T 8 % 0 120w 13 e T W 202 22 1Y 2623 I I I8 I ) N2 W
-

3334 1% 3 17 38 3 40 45 47 4) 44 43 @8 47 48 69 55 3 32 1) 34 33 36 37 34 I 60 6 &2 &) &
05 64 67 68 88 T 'x’)"’!"“7‘"u)"w'ul‘u.lv“"-oh.}nuﬂn
. v

# 58 # 00 O 02 0204 103 108 0708 0N RO M 'RY Me W W 1) e WO A T 12y w2 e v uw

PTX18

i
!

IPL Tier 1 plus Tier 3Bits4 & 8

V23 e, % 8 7T 8 9w n e 5@ B WICHFRNDWIDNDMN0D N
3 .

.

IPL Tier 2 plus Tier 3 Bits 1 & 2

!
|

PTX9

.
3134 78 56 17 36 39 60 41 42 4 44 43 46 47 46 M 0 3 I 3) 34 33 %6 37 38 9 0 & 62 O &

NAEPD~NEEDPD-NBDD

f
!

PTX1

6 47 88 83 70 T 72 73 74 TS R 1T TE 7 B0 @1 B2 62 64 §3 86 87 86 85 30 %1 82 93 %4 93 %
? 133 3700

C

1. Column Group 1 Column Group' 32

Figure 1-1. 96-Co]umn£ga Format

S410 FEMM (1/7D) 1-1

A5 |



INSTRUCTIONS

Mnem Op Q . Operands ) Comments
Two Address | ZAZ [|[4 | LyLy ' Zero and add zoned
tnstruction AZ ) Lty Add zoned decimatl
Y4 22 LyLy Subtract zoned decimal
MVX {1E8 Move hex characters
ED AL L 1. Edit
ITC kB Ly Insert and test characters
MVC {[FC | L - Move characters
cLC FD L Compare togical characters
ALC E L y : " Add logical characters
StC L F L Subtract logical characters
o B Op1 Op2 ] Op1 direct, Qp2 direct
1 Opt Op2 - Op1 direct, Op2 indexed by XR1
2 Op1 Op2 Op1 direct, Op2 indexed by XR2
4 Op1  Op2 " Op1indexed by XR1, Op2 direct
5 Op1t | Op2 " Op!lindexed by XR1, Qp2 indexed by XK1
6 Op1 | Op2 Op1 indexed by XR1, Op2 indexed by XR2
8 . Op1 Op2 ] Op1 indexed by XR2, Op2 direct
9 Op1 | Op2 Op1 indexed by XR2, Op2 indexed by XR1
A Op1 | Op2 Op1 indexed by XR2, Op2 indexed by XR2
SNS ||Ei0 | DAIM|N Sense /O
| Lo 1 | DAMIN Load 1/0
One Address ST -4 Reg Store register
Instruction L 5 | Reg Load register
(Non-Branch). | A 6 Reg - Add to register .
TBN 8 Mask ) Test bits on
- TBF 9 Mask Test bits off
SBN A Mask Set bits on
SBF ‘B | Mask Set bits off
Mvi -C D) Move logical immed:ate
CcLt :;;D 1y | . Compare togical immediate
7
e ‘ N "
3 , Op1 Addr__| Op1 direct
7 » Op1 ) Op1indexed by XR1
8 Op1 Op1 indexed by XR2
i o* ‘?
One Address BC 0 | Cond Branch on condition
Instruction TIO0 »:":?1 DAJMN Test 1/0 and branch
{Branch) LA 2 | Bit 6XR2 Load address
o RN Bit 7-XR1
: C Op1 Addr | ."Op1 direct
R - D. M Op1 Op1 indexed by XR1
E Op1 | Op1 indexed by XR2
Command HPL FO |  Tens Unit Halt program level
. Instruction APL Fl DA[MN| N U Advance program level
k Jc - F2 Cond | Number of Jump on condition
‘ " | bytes o jump
S0 F3 | DA[MIN| Controt. - Start /O
<,

Figure 1-2. Instructions

1-2 (Y71
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.INSTRUCTION CODES AND ADDRESSING SCHEMES

.

Qp Code

r———V« } Q Operands — o Total Type
. - ' (gne byte} L4 Code 3% | Instr
. Length
Bits Busd. 7 One Furst Second engt
Q 3 Byte |
0 I 1 2 3 4 5 6 7 8 9 A B [¢ D E F
JS WS SR S . L
o j ZAZ ' AZ ZEMVX OZ&ITCAMVCE . CLCEZALCZSLC | 2 Bytes Direct 6 X
:
B
1 ! ZAZ CAZ XS 2 MV X ED A TCAMVCACL LC%sLcC 2 Bytes 1Byte Disp 5 X
l 7 Index by XR1
i
2 74 ZAZ 22,S2 MV X E ITCAMY CHALCESL Direct 18Byte Disp 5 X
| . ‘ index by XR2
SNS $E ST gl TENRETBFESENE SBFEEMY | | — 4 ¥
AZ 2, SZ2AMY DAVTCAMVCECL LCZsLC 1 Byte 2 Bytes Direct 5 X
ZAZ AZ ZAMVX EDZI\TCAMVCYCLCFALCESL | Displacement 1 Byte Disp 4 X
! index by XR1
ZA AZ /ST AMVX EOZNTCAMVCHCLCHALCESLC Inde:ed 1 Byte Disp 4 X
/ Index by XR2
LSEAA TBNFETBF BSBNESBFEMVITRCL IS By XR1 3 v
. _ e . " P~ o
. 7 ‘ ‘
ZAZ AZ SZAMVX EDZ¥ !\ MVCECLCHAL SLC 1 Byte 2 Bytes Direct S X
A pd MV X EDAITCAMVCE.CLCHAL LC ' Displacement 1 8Byte Disp 4 X
7 1 Index by XR1
/ I
AZ AZ X SZ 0NV ALCZ/SLC ‘ d 1 Byte Disp 4 X
/% 5 index by XR2
> -t
:TBN . By XR2 3 A
~:-:»'._ ’,
2 Bytes Direct 4 V4
. | 1 Byte Disp 3 2
| Index by XR1 -
. 1 Byte Disp 3 z
Index by XR2
—
- .
F | HPL] APLY JC | SIO N ) . 3 F
Legend * N K
~ ot

OPBITS0.1,2,3 ‘

X Two address instructions (can
be indexed by bits 0-3)

%

’

Y One address instruction {can
be indexed by bits 0 and 1)

e
Figure 1-3. Instruction Codes amd Addressing Schemes *

L4

.

Al7

L

Z One address instruction (can
be ndexed by bits 2 and 3)

4
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1
|
N . H
X X X X X X X X X X X XXXXXXKKX.‘.ZKKKXX-***K_X X XM X X X X Xex X » X EXXXXXXXXNX : N %w-

-
s
4t

+

X X X X X X

X
X

i
i
i
{
!
T
TXXXXXXXXXX XX X X X X X X X X XXXXXXX«.XXAX XXXXXXWXXXX X X X X X X X X X

+

+

B .
o hr—
d xxxxxxxx;xxxx.,.x.xxxxXXa.xxxxxKxxxx B : h
. X f

- s ¢ - L = b .

o~ , A -

3 xxxxuxxxxx I . i

- - '
“ - X X X X X XK X X X X “ ceen
L] . KN -
T 0
X2 ; X % EW K KX K XK X K XK KKK KX X '
h . / - .
N T 1
s . v ~ x X x
P v 4 R N g

H.h.u ] v ! x x x

-

x

-4

- ) -« &t ")

—~c 3 f
XX X X X X X X X X X X X X X XX XXX X X X XX KX KX XK X MK XK XX KKK KKK KKK XK XX KKK XHK XXX X

O B
\ oz
W XXX X RN X X X X X X X X X X X X X X xx.xnﬁxxxxx X B X X X XX X X X X X XX XXX XXX XXX XXX XXX XXXX
€ x" 0 x Dot x : \
€ llvp ZuZuw- - N VOO N o Ce.C N CCCCC wo SLZu= — o I B
£ 2 ommo2d ANg20F2020 aNy 20 2450 < NN2022335 22 noeo2d oPd 02a 08q 5,9
3 ..W.L,WLATTSSMC NAdBSwhS03p NIUSWEE0TID NAB3 LS00 6ahI<rrhos0 OFJd OFJ 8T|A_ I1<S%
VOO IDU0 <oodwu o DY OWL 4678A%.UDEF;014 IILROE OrN Q=N O-®N O-~N®
&R e2Ioll I8533BR38E ISSRITROUS I3 dcc1< BoonBadnads 000 000 VLW Trow
N X . T T

. RIS .
At K

XX X X X XX XX XXX XX xxx;xx\?.h.xxxYxxxxxxkxx xx x xxxxxxx|
- N Al : 2 e

T
,
{
v T ? : T e

X X X X XX XK X X X X KK KX KK XK KAX KX K KX X X xxxxxx‘rnxxwxxex#xxxxx X X X X % X X X X X
| | B . .
* ’ ) ¥ v R N EASEa S
! : P v
X X X X X X X X X X : ] Coxxxxxxxxxx o By, am..»‘ ¥
, U , Lk R
T ¥ ” \m, w N - <
. { -l SETUS
X XX X X X X X K X N, . X X X X XX X KKK o ».P..J,:q,
| ' : . : , &
= 3 ¢
} ; ' -1 ¥
XXX X X X XX M X X KKK X X X [x % x . x‘x X x x xx xx?xxxxxx

’ I > M 3
X X X X X X X X X X X X X X X X X X X X MM X X X X X XXX X XXXXXXXXXX ...uf' MV

X X X X X X X X X xxxéx,xxx XX X X X X X X X X XX X M X X X X X X X

T
X X X X X X X X X X X X X X X X X X X X XXKXXXX»XX

\

<

R

! . \
. ¥

11 PR ) v

| . ¢W.

X X M X X X X X X X X X X X X X X X X X X XDCXKX XXX XX XXX XNXXXX XX X%,«.XXXXXXXX X O X X X X X X XX XXX XXXXXXX

o

W X X X X X X X X X X WX X X XM X X X X X X X X X X X X X X X XXXXXXX,XXXX X.XXXXXXXXX XP!XX‘XXXKKX X X X X X X ¥ X X X
h - . =
N 4 0
m N X 9000 N X Qouoou N Culou o 2d'zuz - N x Quou N x Qouog,N X Quoo
AN 2092330 aNnn20P 25305 « al>53 ° DB@pe>0 AINN20OP2IIT0 aNNnZ2aP2020anny20C202]
g [S38s0rsdxa SNNs0Es3da SYNE0E5033 6obo<PP8850 SUNSOFS033 NINs0E50a NawsdES01a
N )
. owu Dwu [« JONaYITRTR o] oW Qww ~ oQQwu
8 IR5BIBREYY seneIn0wL TORIIZLIRLY 85338833838 395232094y 3858383348 385833338s
: > =

,CPU CYCLE PATTERNS

FRAME  BO]

CONTINUED Ol

i

Al8

~*
’

a’ Machine Cycles

)

Figure 1-4. CPU Instruction
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TEST I/0 AND BRANCH (TIOP

Op Q Code . Control
Code Code
"9 | DA |M!| N h
0 78 1112 13 1516 -
1 . Direct addressing — Operand 1 = 2 bytes
"[51 Indexed by XR-1 — Operand 1 = 1 byte
E1 Indexed by XR-2 — Operand 1 = 1 byte
tRRA : .| Device address MFCU  (F) .
4 0 . Primary -
< 1 Secondary
000 . Feed not ready or error
* 5424 001 Read feed busy (condition 1) L
MECU | ‘[ 010, Punch data busy (condition 2) )
i . o1t . Condition 1 or 2 &
' . 100 Print data busy (condition 4)
v 101 Condition 1 or 4
. 10 Condition 2 or 4 ‘ !
- B 11 Condition 1, 2 or 4 S, - - B
xxxx  xxxx | Branch to address if condition met.
. { Op codes D1 and E1 are indexed.
1110 * '.Device address printer _ (E)
Lo . L0 g 1 Left carriage ‘
i ' 1 ; X Rught carriage L
| boons 000! | Not ready >
5203 j 001 " invalid
. Printer | ’ 010 N ! Print butfer busy
g Lo on ) ! Invalid
s i 100 v | Carriage busy
i 101 ; . Invalid
! A -.110 Printer busy et
§ 111 " Invalid
. . g | LOXXXX XXXX"™, Bran’ to address if condition met.
) ' Lo ~ - . Op “codes D1 and E1 are indexed.
5471 | 0001 . A { " Device address keyboard (1) -
and . ! TestJ/O is invalid and will result in invalid
5475 ' 0 byte processor check .
1010 - Devuce address disk drive 1 (A)
1011 "1 ’ | Device address disk drive 2 (B)
0 Removable disk
1 ' Fixed disk
5444 | 000 e Not ready or error ® .- il
Disk ! ‘ 010, = "N_~ sty - Data transfer in process R
i : 100 )| - ~ 1 Scan found ~
, -} "Condition may vary dependingon '
* ndisk drive selected. Refer to status byte. .
, xxxx  xxxx | Branch to address if condition is met.
.| 0000 - - | Device address DPF (0)
) Must be zero . . |
DPF r Oxx " Program I&vel 1
oL dxx D N Program level 2 -
! x00 - . Cancel program levet Tests setting of
{ x01 Load program level from| DPF switch 2
I MFCU. -
‘ ' x10 Load from console 1/0 ‘ /
: * XX X X XXX X Branch to address if condition is met.
JJ , | Op codes D1 and §1are indexed.
1 ; -

% Note: All oth#r N codes are invalid. h
Figure 1-5. “(Past 1 of 2) Test 1/O and Branch (TIO) Instruction
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Op ’ Q Code - Control Code

DA | M N
0 718 11{12 {13 15[16
C1 Direct Addressing — Operand 1 = 2 bytes

D1 Indexed by XR-1 — Operand 1 = 1 byte

E1 v Indexed by SR-2 — Operand 1 = 1 byte

0011 Device address SIOC (3)

0 v Must be zero

000 Test for SIOC not ready

010 Test for SIOC busy

Note: All other N codes invalid.

XXX X xxxx | Branch to address if condition is met.
: D1 and E1 are indexed.

1000 Device address BSCA (8)

-0 - Must be zero

000 { Not ready / Unit check

001 Op end interrupt

. 010 < Busy s

BSCA 011 ITB interrupt

100 ] Interrupt pending

101 Invalid

110 New data

m i Invalid -
i xxxx  xxxx ., Branch to address if condition is-met.
: ;, D1and E1 are indexed.

0101 | . Device address 1442 (5)

0 i . . Must be zero

000 ! i Test for 1442 not ready

1442 ‘ 010 Test for 1442 busy
‘ ! ' f Note: All other N codes invalid.
CXXXX . XXXX Branch to address if condition 1§ met.

|
|
| ;
l | i | . D1and E1 are indexed.

Figure 1-5. (Part 2 of 2) Test IO and Branch (TIO) Instruction
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LOAD 1/0 (L1O) INSTRUCTION

Op Q Code Operand 1
Code )
DA M N <
7(8 11 12 {13 1516 )
31 Direct addressing — Operand 1 = 2 bytes 4
71 Indexed by XR-1 — Operand 1 = 1.byte
B1 Indexed by XR-2 — Operand 1 = 1 byte
1110 Device address line printer (E)
40 M-bit is not used — a zero is preferred.
5203 000 Load form length. One byt for each carriage.
Printer 100 Select line printer image address register
110 Select line printer data address register
Note: All bther N codes invalid.
1111 Device address MFCU (F)
0 Normal mode
5424 1 Diagnostic mede
MFCU 100 MFCU print address register
: 101 MECU read address register
110 MFCU punch address register
Note: All pther N codes invalid
1010 Device address disk drive 1 {A)
5444 Device address disk drive 2 (B)
Dis 0 M-bit not used
011 Diagnostic CE
100 DFDR
110 DFCR
Note: All other N codes invalid.
0001 Device address keyboard (1)
0 000 M and N must be zero.
5475 1 _8 Data at opérand Data at operand 1
Keyboard 2/ 3/ /9 /10 Address- 1 Address
— - 012 3¢ 56 7 012 3 456 7
75 p TTEwl [T14 1=
7 77 ! K |
‘ 1]2)3]al5|6]7|'D 89J10L1A121314'D
1 -
' Indicator 1 Indicator 2 j
Figure 1-6. (Part 1 of 2) Load I/O (L10) Instructon
S410FEMM  (1/71)
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Op Q Code Operand 1 4
Code )
DA [ M| N .
0 7(8 11 12 13 15/16
31 Direct addressing—Operand 1 = 2 bytes
71 Indexed by XR-1—Operand 1 = 1 byte
B1 Indexed by XR-2—0Operand 1 = 1 byte
0011 Device address SIOC (3)
0 Must be zero
001 Load 1/0 function register
siocC 010 Load SI10C length count register
100 Load SIOC data address register
101 Load data transfer register
Note: All other N codes invalid.
0001 Device address printer keyboard (1)
5471 1 ' Select printer must Storage address can be one
Printer be a 1, 0 is invalid. byte or two b_ytes (direct
Key. 000 Load EBCDIC addressed, or mdexed)f
boayrd | character to be Tr;e charafctey to bef.pnnted
: printed (N code is loaded from the first
B ‘ must be zero.) operand addre;s - 1: All
. — other N codes invalid.
1000 | Device address BSCA (8)
' ~ 0 Must be zero
‘ ‘ 001 Stop address register
; ‘ 010 . Transition address register
| BSCA ‘ 100 Current address register
‘* ; 110 . Current address register (not subject to busy)
z 7 " Note: All other N codes invalid.
i 0101 Device address 1442 (5)
i ‘ 0 Must be zero
i 1442 000 Load punch LCR
; : 100 Load 1442 DAR
i B Note: All other N codes invalid.

¢ Figure 1-6. (Part 2 of 2) Load I O (L1O) Instruction
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START 1/O (SI0) INSTRUCTION

Op Q Code Conqd
Code Code
DA M N

0 7{8 1112]13 1516 23
F3

1110 Device address printer (E)
[o) Left carriage 1s used (single feed carriage)
1 Right carriage s used
000 Space oniy

001 Invahid

010 Print followed by spacing
. (011 Invalid

/ 100 Skip only

il 101 Invalid

5203 110 Print foliowed by skip
Printer M Invalid

0000|0000| No space A number greater than 3 is

0000|0001 | One space ' not permitted and will result

0000|0010| Double space ‘ tn 8 space zero operation.

0000|0011 Triple space

0000{0001| Skip to line 1 A number greeter than /00FO
0| Skip to line 2 may result in a carriage run-

IR R

01101111

0111,0000| Skipto tine 112

' i away. 112 lines are the
Slu‘o to Iinle 110 \maximum length of a form
(8 lines per inch).

1111 Device Address MFCU (F)
Yo Primary card path i1s used
1 I~ Secondary card path is used

000 1 Feed
001 Read
010 | . “Punch feed
o1 . Punch read
100 Rrint feed
t 1101 Print read
; 110 Punch print feed
5424 1M q Punch print read
MFCU T ) Printbuffer 1 is used
1 “Printbutfer 2 is used
; L Bbit IPL resd
1 Print 4 lines

x Reserved
Ix Reserved
' 000! No selection
100! Select stacker 4
101 Select stacker 1
110| Select stacker 2
111 Select stacker 3
0001 |0 { 0000 . "~ Device Address Keyboard, M and N must be zero
1 Program numeric shift

1 Program lower shift
5475 1 Turn error indicator on
Keyboard 1 Restore key
1 Unlock keyboard
: 0 Disable interrupt
E nable interrupt
Turn off interrupt request

T
|
.
!
"
4
i
"
T
!
!

-
-

Figure 1-7. (Part 1 of 3) Start 1/0 (SIQ) Instruction ’
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Op Q Code Control
Code Code .
DA M N
0 7] 11 12 j13 1516 23
F3
1010 Device address disk drive 1 (A)
1011 - Device address disk drive 2 (B)
0 Removable disk
5444 1 Fixed disk -
Disk 000 | 0000 | 0000 | Control - Seek
0010000 | 0000 | Read - Data
. 001]0000 | 0001 : Read - Identifier
0010000 | 0010 | Read - Diagnostic
. . 0010000 | 0011 | Read - Verify
! __010]0000 | 0000 : Write - Data ‘
Z ; / 010/ 0000 | 0001  Write - Identifier i
0110000 | 0000 ' Scan- Equal
‘ 0110000 | 0001 ' Scan - Low or edual
011 0000 | 0010 ;| Scan - High or equal
j Notes: e Bits 16-21 are not used by the attachment.
! o All other N codes invalid. '
0011 " Device address SIOC (3) .
0 M-bit is not used — zero is preferred.
: 000 { 0000 | 0001 ! Reset interrupt request - |
! 000 | 0000 | 0010 . Enable interrupt ability M These control codes 3
| 000 [ 0000 | 0100 __ Reset interrupt ability may also be used ?
; 000 | 0000 1000 ' Remove SIOC from busy state with N codes 001 -
i I 000 | 0001 ;| 0000 ; Setinterrupt request or Q‘O below. ”
' \ 001 0000 | 0000 = Read |/0 device
i ! 010 | 0000 | 0000 : Write 1/0 device
SIoC | i SRR 170 Controf 1
f 4o M 170 Select 8
! % 1 1/0 Select 7
! ! 1 1/0 Select 6
i ! 1 1/0 Select §
j ‘ c 1/0 Select 4
i : 1 ~/Q Select 3
f f Lo 1 1'OSelect 2
/ g 1 70 Select 1
! i 100 | { 170 Control 2
| 1 170 Select 14
1' 17 1/0 Select 13 i
1 1/0 Select 12
| 1 . 1/0 Select 11
t 170 Setect 10
i 1 .+ 1/0O Select 9
~ i 1 1/0 Unitf Select
i ? i 1 1/0 Urft 1 Select All other N codes invalid
T 0000 0 000 ' 1 Device address - DPF - M and N must be zero
Q- T Y0000 ] O " Not used =
‘ . 1 i Enable dual programming mode
DPF 0 Disable dual programming mode
S 4 1 Enableynterrupt level 0 (system control panel interrupt) key
0 D«sable}interrup( level O
1 1 Reset interrupt request O All other N codes invahd |
0101 Device address - 1442 RPQ (5)
0 Must be zero
000 Feed
001 Read translate mode |
1442 010 Punch and feed
on Read C1 mode
100 Punch - No feed .
Note: All other N codes mvalid.
XX XX x001 Select stacker 2. x indicates ‘‘don’f cace’’ bits.
Any control code combinatian other than 001 is
/ is invalid and will result in the card going to stacker 1.

T

A

Figure 1-7. (Part 2 of 3) Start I/O (S10) Instruction
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Op * Q Code Control
Code Code
oa | m [ N

F3 i
¢ 1000 Device address BSCA (8) )
0 Must be zero
000 Control
4 001 Receive
010 Transmit and receive
| 011 Receive initial
i 100 | i Auto call
101 | | Invalid
110 ‘ oop test
‘ y 171 ‘ Invalid .
; ' D Ixxx o x Ifa 1, bits 1,2, 3, and 4 of control code are effective.
. BSCA | ’ ‘ S Oxxx  x Ifa 0, bits 1,2, 3, and 4 of control code are disregarded.
? | R B | Enable BSCA
| ‘ ! o -| Disable BSCA
i ‘ 1 Enable test mode
| 0 Disable test mode
' 1 Enable step mode :
0 Disable step mode
x Spare (Mo effect)
1 Start two second timeout
) 0 Cancel two second timegut
. ' 1 Enable interrupt
0  Disable interrupt
1 Reset interrupt request
-~ 0 No action
‘ Note: The control code is effective with every "N’ code
.« function except that the start two second timeout must
) be used only wrth the control function ("N = 000).
0001 ‘ Device address - printer keyboard -(1)
0 : Select keyboard
000 " Must be zero — All other N codes invalid
00x x Oxxx = Must be zero. Zero indicates unused position.
L “Turn on request pending indicator
0 : 0o Turn off request pending indicator
‘ 1 Turn on proceed indicator i
0 Turn off proceed indicator
- 5471 ‘ 1 - Enable request key interrupts
Printer i 0 . Disable request key interrupts
 Key- . . 1 Enable data key interrupts
é board 0 Disable data key interrupts
i ‘ L 1 . Resetfequest or data key interrupts
- R . Select printer
000 | Must be zero — All other N codes invalid
| ’ I 1 Start print
j 0] | Don’t print R ’ ‘
1 ! Start carrier return (and index)
0 4+ Don’t carrier return
! 1 Force a printer feedback switch response
1 Force a printer fong function switch response
Not used - Must be zero
- 1 Enable printer interrucf
0 Disable printer interrupht
\ 1 Degate printer magnets
1 Reset printer interrupt

QU

<

Figure 1-7. (Part 3 of 3) Start I/O (SIO) Instruction

S410 FEMM (1/71) 1-11 -

BO7



SENSE INSTRUCTION FORMATS

s

Dispiacement|

" -~

Op Code Q Code Commande
DA [M|N
0 7{9 1M12)1315/16 23 ’
3 Direct Addressing v
7:0 Indexed by XR1 ) f
Bs Indexed by XR2 \

Note: For explanation of Sense Bytes (2), check individual | /O sections. .

(N code 0 1s keyboard sense.)

-

Figure 1-8. Sense 'O (SNS) Instruction Forrhat

5410 CPU SENSE

Op T .Q Code " - Operand 1 }1
Code - i
DA M| N z |
0 78 1112 13 1516 [
30 ¥ Operand 1= 2 bytes Direct addressing Byte 1 = Operand 1 address
70 i | Operand 1= 1 byte Indexed by XR-1 Byte 2 = Operand 1 address-1
BO . Operand 1= 1 byte Indexed by XR-2
0000 f s Device address CPU (0)
| [0 I Must be zero : N
R * Low Core Address ~High Core Address
. 000 Byte 2 (EB2) .Byte 1 (EB1) -
'Y ! 0 0
) ‘ 1 | Address 1 Address
D - 2 switch 2 switch ;
: 3 1 :3 3 |
i : | | 4 4 ..
' i L%k 5 Address 5 Address
i ‘ | I 6 switch "6 switch
| ! i 7 2 7 4
E Il j XX X X XXX X fOperand address (sense bytes ,estinations)
‘% Note: All other N codes invalid S~

Figure 1-9  S410 Sense By tes

1-12 (/71
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5203 PRINTER SENSE

Figure 1-10. 5203 Printer Sense Bytes

BO9

Op A Q Code Operand 1
Code . ]
DA M N
0 718 1w12[13 1516 ’ .
30 ' ___|Operand 1 = 2 pytes Direct addressing Byte 1 § Operand 1 address
70 Operand 1 = 1 byte Indexed by XR-1 Byte 2 = Operand 1 address- 1
B0 | Operand 1 = 1 byte Indexed by XR-2 :
L 1110 Device address printer (E)
0 | Must be zero B o
Low Core Address ~ _ High Core Address
000 Byte 2 (EB2) Byte 1 (EB1)
0 0
1 1
2 2 .
| 3 Left carriage 3 Right carriage
‘ 4 line location 4 line location
; i 5 5 ’
‘ | 6 6
| I SN S S 7 o
‘ 001 0 0 Not printing - contains
; : 1 Binary amountto 1 character in chain counter
P ., 2 be added or sub- 2 equal to character at
| ‘ . 3 tracted to the hne 3 print position 1.
: 4 printer data address 4 Printing - contains char-‘_
i 5 register 5 acter in chain counter in-
i 6 (LPDAR) 6 dicating character at
i ; i i 7 7 position being addressed.
' : ! 010 ! 0 Leftorrightcarriage 0 Hammer shift clutch
; | emitter <
f | 1 Execute print latch 1 Print start SS - emitter pulse
) ( | i 2 Chain emitter SS 2 Left or right carriage clutch
. , 1 3 PSS1 3 Printcycle 1
! ] 4 Print time 4 Printcycle 2
; 5 CE sense bitlaiched 5 Printcycle 3
' 6 HMR unit atextreme 6 Hammer set latch
‘ : left (M1)
; | 7 _Home gate 7 _Hammer bar right
o0 0 Carriage sync check— 0 Chain sync check
i [ 1 Carriage space check 1 Incrementer sync check
: l 2 Forms jam check 2 Hammer unit thermal check
i ]L 3 Incrementer failure 3
! 1‘ ' check Not used a
. ‘ - 4 CE sense bit latched 4
5 Hammer echo check 5 48 character chain installed
6 Any hammer on check 6 Unprintable character
7 Noop 7 CE sense bit
100 0 0
j 1 1
! 3 | 2 2 ’
Lo i 3 LPIAR - Hi 3 LPIAR - Lo
y | H 4 4 . - .
! | 5 5 «
: 6 6 .
| 7 7
4 ; 101 Invalid .
? 110 . 0 0 .
i . 5 i 1 e . ‘ 1
: N | 2 2
i . 3 LPDAR - Hi 3 LPDAR - Lo
! - 4 4
i j ) i 5 5 |
i 6., 6 )
| : 7 7
111 Invalii
. l XXX X xxxx | Operand address (sense bytes destinations)

5410 FEMM

(/71 1-13



5424 MFCU SENSE

Op Q Code Operand 1
Code .
DA M N )
0 78 1112 13 15016, | )
30 * iOperand-1 = 2 bytes Direct addressing Byte 1 = Operand 1 address
70 Operand 1 = 1 byte Indexed by XR-1 Byte 2 = Operand 1 address-1
BO Operand 1= 1 byte Indexed by XR-2
1111 Device address for MFCU (F)
0 ) Must be zero '
C Low Core Address High Core Address
000 Byte 2 (EB2) Byte 1 (EB1) :
d > 0 Punch GB 0 Hopper 1 or 2 magnet
1 Punch $trobe 1 Hopper cell covered
2 Punch magnet one 2 Gearcount1,3,5,7,9, 11
"3 Ind 1Byte 2 bit 3 3 Read cell one exposed
(spare) B .
4 Print time 4 Read cell 18 exposed
5 Print fire CB ‘5 Allow read
6 Print magnet 1 (A1) 6 Hopper CB
9(A2)
7 Ind 1 Byte 2 Bit 7 7 Ind 1 Byte 1 Bit 7 (spare)
) (spare) )
‘ oo ¢ 0 Corner kick magnet O Punch registration roll 1 or 2
1 Print stepper clutch 1 Prepunch cell covered
magnet
2 Post-print cell covered 2 Punch gate magnet
3 Printinject CB 3 Punch eject roll magnet
4 Print kick CB 4 Punch stepper roll magnet
; 5 Print stepped CB 5 Corner cell covered
. ) 6 Print allow, punch 6 Punch stepper CB
execute
7 Ind 2 Byte 2 Bit 7 7 Ind 2 Byte 1 Bit 7 {spare)
(spare)
011 0 Print buffer 1 busy 0 Read check
1 Print buffer 2 busy 1 Punch check P
2 Card in wait 1 2 Punch invalid
3 Card in wait 2 3 Print data check
4 Reserved 4 Print clutch check
5 Hopper cycle not 5 Hopper check
complete
6 Card in transport 6 Feed check
counter bit,2
7 Card in transport 7 No-op
counter bit 1 »
010 Invalid .
100 MFCU print address register Stores register
101 MFCU read address register _|cOntents at
110 MECU punch address registeoPerand address 1 and
11 tnvalid operand address 1 minus one.
XX XX XX XX Operand address (sense bytes destination)

Figure 1-11. 5424 MFCU Sense Bytes
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5444 FILE SENSE

Op Q Code Operand 1
Code
"DA |[M | N ; -
0 718 11112 13 15]16
K Operand 1 = 2 bytes Direct addressing Byte 1 = Operand 1 address
70 Operand 1 = 1 byte Indexed by XR-1 Byte 2 = Operand 1 address-1
BO Operand 1 = 1 byte Indexed by XR-2
1010 Device address disk drive 1 (A)
1011 Device address disk drive 2 (B)
0 Removable disk
1 Fixed disk
L Low Core Address High Core Address
Byte 2 (EB2) Byte 1 (EB1),
v 000 Invalid
i 001 L Invalid
010 \.\ 0 No-op 0 Scan equal hit
1 Invervention required 1 Cylinder zero
A- 2 Mijssing address 2 End of cylinder ™~
ker
3 Hquipment check 3 Seek busy
|- 4 Pata check 4 100 cylinder
5 No record found 5 -Overrun
| o 6 - ¥rack condition 6 Reserved
i : checks - P
7_Seek check 7 Disk drive 2 sel
011 0 Unsafe’ 0 Reserved
1 TAP line A 1 Jumperable CE bit
2 TAPline B 2 Jumperable CE bit
3 TAP line C 3 Not bit ring inhibit
. . 4 Index 4 Standard write trigger
5 Head settling 5 Condition priority request
6 Jumperable CE bit 6 Bitring0
, 7 Reserved 7 Not CC reg position 17
100 DFDR S, .
=101 invalid
p 110 ’ DFCR
111 Invalid
XX XX XX XX Operand address (sense bytes destination)

hg;ue 1-12. 5444 Fiie Seénse Bytes

Bl
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5475 KEYBOARD SENSE o

Op Code QCode .| Operand 1 — h
— /
DA { M. | N /
0 78 14 12 [13 5 ' v :
30 % o Operanﬁdil =2 bztieisrl)rirgct qurrgsising_" _|Byte1-= Operand 1 address
70 __|Operand 1= 1 byte Indexed by XR-1 Byte 2 = Operand 1 address-1
BO o T Operand 1 = 1 byte Indexed by XR-2
0001 4 Device address for keyboard (1)
0 Must be zero '
___Low Core Address High Core Address
001 Byte 2 (EB2) Byte 1 (EB1)
0 0 Printswitch on
1 1 Spare
2 l 2 Lower shift key
3 ' Datacharacter 3 Invalid character detected
4 keyed (EBCDIC)® 4 Spare
5 s 5 Multipunch interrupt
6 * 6 Spare
. 7 7 Data key interrupt
. [ 010
0 Program 1 key 0 Auto skip/auto dup on
1 Program 2 key 1 Record erase actuated
2 Program load switch 2
- actuated
3 Release key 3 Program switch on
4 Field erase key 4 Skip key
5 Error reset key 5 Dup key
6 Read key 6 Auto rec rel sw
7 Right adjust key 7 Functional key interrupt
on
0 0 Keyboard enable
< 1 1 Any function key
2 2 Bail forward contacts
3 3 Unlock keyboard signal
* 4 ° Not available 4 Bail forward trig
5 5 Toggle switch latch
6 6 Any data.key
7 7 CE sense switche
! kxxx  xxxx | Operand address (sense bytes destination)
% Note: All other N codes are invalid. Note: Signal jumpered to A-8B2 M2P03 ___~

Figure 1-13. 5475 Keyboard Sense Bytes
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SIOC SENSE N

Op e Q Code« Operand 1
Code .
DA |[M[ N | *
0 1/8 11112 13 15/16 .
30. Operand 1 = 2 bytes Direct addressing Byte 1 = Operand 1 address
70: Operand 1 = 1 byte Indexed by XR:1 Byte 2 = Operand 1 address -1
80 Operand 1 = 1 BVfWR-I\ —
0011 Device address SIOC (3 .
0 Must be zpro ~\
Low Cpre Address High Core Address +
Byte 2\EB2) Byte 1 (EB1)
000 Invalid N\
. 001 0, Write moge set Diag mode ’ N
service response
1’ Reset service Spare
response after 6 msec
2 Transfer line 260T Latch trans line 4
) g 3 Transfer tine 1 EOT Latch trans line 3
4 0Odd parity Latch trans line 1 i
. 5 Decrement DAR Trans line 3 reset disc latch :
‘ 6 Latch I/O 1select  Reset disc latch after 6 msec |
‘ 7 Slave (trans line 6 Trans line 5 reset disc latch
& 7 latch)
010 0 Spare 0
N 1 End request 1
2 Interrupt pending 2
3 1/0 attention 3 .ength
4 Data trans reg 4 count
parity check ‘ register
5 No-op latch 5 '
6 LCR overflow 6
7_1/O ready 7
o1 0 1/01Dbit 8 1/0 trans line 8
1 1/0IDDbit4 . 1/0 trans line 7
2 1/01Dbit2 1/0 trans line 6
3 HOIDbit 1 “™/0 trans line 5
4 170 device attached 1/0 trans line,d
5 1/0 transfer line 11 1/0 trans line 3
. 6 1/0 transfer line 10 1/Q trans line 2
7 1/0 transfer line 9 1/0 trans line 1
100 0 0
1 DAR 1 DAR:
high low
) 7 .
101 0 SIOC request latch 0
1 Service request 1 N
\ 2 Service response 2
3 Interrupt enable 3 Data -
4 1/0 disconnect &7 ( transfer
5 Write cell 5 -
> 6 Read cell 6 FE
7 1/0 selected 7
110 Invalid R ]
m Invalid X s
XX XX XX XX Operand address (sense bytes destinations)

Figure 1-14. SIOC Sense Bytes : M
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5471 CONSOLE 1/Q SENSE

Op Q Code Operand 1
Code -
. DA M N
0 718 1101213 15/16
30 Operand 1 = 2 bytes Direct addressing Byte 1 = Operand 1 address
70 Operand 1 = 1 byte Indexed by XR-1 Byte 2 = Operand 1 address-1.
BO Operand 1 =1 byte Indexed by XR-2
0001 ) Device address 5471 (1)
0 Selects keyboard 1. .
1 Selects printer ) T "
Low Core Address High Core Address '
oo Byte 2 (EB2) Byte 1 (EB1)
O Spare 0 Req key int pending
’ 1 Spare 1 'End or cancel int pending
2B 2 Cancel key
3 A 3 End key
4 8 Card 4 Return or data key
code interrupt pending
54 5 Return key
6 2 6 Keyboard translator check
71 7 Keyboard data check
on 0 Keyboard mode switch 0 Request key enabled
1P 1 Data key enabled
2B 2 Strobe switch
3 A Keyboard 3 Strobe switch sampled
48 code 4 Request-end-tancel key
54 5 Request-end-cancel key
sampled
6 2 6 Keyboard shifting
71 7 Reserved
Printer (M bit 1)
001 0 Enable printer 0 Printer interrupt pending
1 5.24 msec 1 Reserved
2 2.68 sec 2 Unprintable character .
3 CycleFL 3 Printer busy
- 4 Reserved 4 End of line
T 5 Feedback too hate 5 End of form
6 Extracycle 6 Print translator check
7 Cycle too long 7 Printer malfunction
o1 0 Shift mode switch 0 Lower shift required
1 No print 1 Upper shift required
2 72 2 Reserved
3T 3 Feedback switch
‘| 4 RS 4 Feedback switch sampled
5 R2A 5 Long function switch
6 R2 6 Long function switch sampled
7 R1 7 CE SNS bit (active for MST
% , down level at A-B2N2U06)
XX XX X XXX Operand address (sense bytes destinations)

% Note:” All other N codes invalid.

Figure 1-15. 5471 Console 1/O Sense By tes
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BSCA SENSE

Op - " QCode Operand 1
Code
DA M N
0 7(8 11 12 13 15{16 .
30 - ’ Operand 1 = 2 bytes Direct addressi Byte 1'= Operand 1 address s
70 Operand 1 = 1 byte Indexed by XR-1 Byte 2 = Operand 1 address-1
BO Operand 1 = 1 byte Indexed by XR-2 . .
1000 " ] Device address BSCA (8)
0 Must be zero R .
Low Core Address High Core Address ,
: Byte 2 (EB2) Byte 1 (EB1)
000 0 Reserved ) 0 Reserved
1 Bit time counter 4 " 1 Reserved
2 Bit time counter 2 2 Reserved
3 Bit time counter 1 3 Reserved
4 Reserved 4 Block cycle steal request
' (ITB8, BCC or VRC check)
5 Transmit trigger 5 LSR/shift reg parity check
6 Receive trigger = 6 1/0 cycle steal ovp%'un
7 CE SNS bit 7 D8I parity check
001 Stop address regisigr [ % B
010 : Transitien address register , — -
on 0 Timeout 0 Reserved
. 1 CRC/LRC/VRC 1 Reserved
2 Adapter check on trans- 2 Reserved .
mit ’ .
3 Adapter check orQe 3 Reserved
-1 ceive
i 4 Invalid ASCIl . 7. 4 Reserved
character 3
5 Abortive disconnect 5 Reserved
6 Disconnect timeout 6 Data set ready
7 Reserved 7 Data line occupied
- 100 ' Current address register
101 Invalid
110, 0 0
L g 1 1
2 . 2 v
CRC high *
3 (zeros for 3 CRC low A
4 4 .
. 5 5
6 6
7 7 -
1M Invalid .
XXX X xxxx | Operand address (sense byte destination)

L
Figure 1-16. BSCA Sense Bytes
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1442 SENSE

Op Code Q Code Operand 1 “’
DA [ M| N : T
0 718 11 12 13 15116 k
30 perand 1 = 2 bytes Direct addressing Byte 1 = Operand 1 address
70 Operand 1 = 1 byte Indexed by XR-1 Byte 2 = Operand 1.address-1
BO Operand 1 = 1 byte Indexed by XR-2 o
0101 L Device address 1442 (5) L
0 , Must be zero o ’
D Low Core Address High Core Address
oM Byte 2 (EB2) Byte 1 (EB1)
. ) 0 Not assigned 0 .Read compare
1”Not assigned 1 Last card indicator
2 Not assigned 2 Punch check
3 Read station jam 3 Data overrun -
4 Hopper misteed 4 /0O attention
5 Feed clutch 5 No-opiatch
‘q 6. Runch station jam 6 Feed check
- 7 Transport jam 7 Invalid card code
001 0 Not assigned O All cells on
1 Not assigned 1 Readcells 7,8, 9
2 Not assigned 2 Readcells4,5,6
3 Punch incremental 3 Readcells 1,2, 3
drive CB A
“1 4 Punch CB 2 4 Readcells12,11,0
5 Punch CB 1 5 Read emitter ™
6 Punch incremental 6 FeedCB 2,3, 4
drive CB'B :
. 7 CE diagnostic bit 1 7 Feed CB 1
010 0 Punch echo 9 0 Punch echo 1
1 Punch echo 8 1 Punch echo O
2 Punch echio 7 2 Punch gcho 11 .
3 Punch.echo 6 3 Punch echo 12
4 Punchecho5 4 Punch echo valid
5 Punch-echo 4 5 Not assigned
6 Punch echo 3 6 Punch cell dark
7 Punch echo 2 7 CE diagnostic bit 2
100 Store 1442 DAR
% |xxxx = xxxx | Operand address (sense bytes destinations)
3% Note: All other N codes.ark invalid. -
Figure 1-17. 1442 Sense Bytes
1220 (1/71) ' "L
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170 CHANNEL CONDITION
A OR B INSTRUCTION RESPONSE 1/0

1/Q Channel Condition Condition

B - Rain T3 - Lower Al 8

DBO
parity ok

Condition
met .,

S!C\ -
or LIO Yes N

instruction
eject

or LIO
instruction

IR bwte
1o attachment

[ 170 cycles ]
T

D8O
" parity ok

Figure 1-18. 1/O Channei Condition A or B Instruction Response

A
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CONDITION REGISTER SETTINGS .

Binary Value 84 B 2- 11 8 4 |2 1.
| i8its - . o1 2.]3 4 5. 16 = .
—~ . d .
. Test ‘ -
Meaning ~ *BO| False | "*DO| HI Lo EQ
DECIMAL, .
ADD Decimal - | = loveNow > zero|< zero zero b~
SUB Decimal : - |- overflow > zero| < zero z
ZERO & ADD -~ |- 4 > zero| < 2erof ro
LOGICAL s - ‘ .
' No_
ADD Logical overflow — - Carry | Carry zero
SUB Logical - - - 1>2 | 1<2 zero-|
COMPARE - - - 1>2 1<..? -£Q
cL! _ : 121 (1< 1=
EDIT (second operand) - |- - > zerp| < zerq| . zero
Test Bits ON - INoter| - | - |- |-
Test Bits'OFF - |Note2| - - - -
BRANCH ON
.
CONDITION « -' . X — |Note 3| - - b — - - L

When ONE, branch if any of the tested bits are ON. )
When ZERO, branch when all the tested bits are OFF,

*BO = Binary overflow
**DO = Decimal overflow

Notes:

1. Selected bits are not all one.
2. Selected bits are not all zero.
3. Turn off if tested.

Figure 1-19. Condition Register Settings

CONTINUED ON
1-22 (1/71) ¢
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To find thedecimal numbe’r, focate th'e‘Hex number and its decimal equivalent for each position. Add these to obtain the decimal
number. To find the Hex number, locate the next lower decimal number and its Hex equivalent. Each difference is used to obtain
" the next Hex number until the entire number is developed.

BYTE ; BYTE BYTE
0123 ' : 4567 _ 0123 i 4567 0123 4567
HEX DEC HEX DEC | HEX DEC HE X DEC .| HEX DEC | HEX DEC

0 0 0 0 0 % 0 0 ) 0 of| oo 0
1 1,048,576 1 65,536 1 4,096 1, 256 1 16 | 1 1
2 2,097,152 2 131,072 2 8,192 2 512 2 32 | 2 2
3 3,145,728 3 196,608 3 12,288 3 768 3 48 | 3 3
4 4,194,304 4 262,144 4 16,384 " 4 1,024 4 64| 4 4
5 ' 5,242,880 5 327,680 5\ _ 20480 5 (,230 5 80 | 5 5
‘6 6291456 | 6 393,216 6 24576} 6 536 6 ,96 | 6 ]
7 7,340,032 7 458,752% 7 28,672 7 1792 7 12 | 7, 7
8 8388608 - 8 524,288 8 32,768 8 2048 o 8 128 | 8 8
9 9,437,184 9 589,824 9 36,864 -9 2,304 9 ., 144 | o 9
A 10,485,760 A - 655,360 A - 40,960 A 2660~ A_ 180 | A 10
B = 11534336 B 720,896 B 45,056 8 2816 B 176 | B 1
C. 12,582,912 c 786,432 c 49,152 C 3,072 c 192 | C 12
D 13,631,488 D 851,968 D 53,248 D 3,328 D 208 | D 13
E 14,680,064 E 917,504 E .+ 57344 E 3584 E 224 | E 14
"~ F[ 15,728,640 F 983,040 F. 61,440 F, 3840 F 240 | F 15

' 6 - 5 o 4 3 2 1

Figure }-20. Hexadecimal and Decimal Conversion . -7

02 03 04 05 06 07 08 09 OA OB OC OD OE -OF 10
2 03 04 05 06- 07 08 09 0A [0]:] oC oD [0]3 OF 10 1
3 |osa 05 06 o7 \m\gi 0OA OB OC OD OE OF 10 11 12
4 |os 06" 07 08 .09 O0A 08 OC OD OE° OF 10 11 12 13
5 |06 07 o8 0 o0a 0B  OC OD OE OF 10 11 12 13 14

6 07 08 “09 0A 0B oC oD OE OF 10 1 12+ 13 14 15
7 |08 09 0A 0B OC OD O OF 10 11 12 13 14 15 16
8 |09 oA OB OC OD O OF 10 11 12° 13 14 15 16 17
9 [oA 08 oc oD OE OF _10 11 12 13 14 15 16 17 18
A |oe oc op OE OF 10 11 12 13 14 15 16 17 18 19
B |oc OD OE OF 10 11 12 13 14 15 16 17 18 19 1A
c |% o oF 10 1 12 T13 14 15 16 17 18 19 1A 18
o |oe “OF 10 1 12 13 14 15 16 17 18 19 1A 18 1C

E OF 10 1 12 13 14 15 16 17 18 19 1A 1B 1C 1D

F LO 1M 12 13 14 15 16 ,17 18 19 1A B8 1C 10 1€

Figure 1-21. Hexadecimal Addition

5410 FEMM (1/71) 1-23

col



e 1.52 us {

o)(1f27 3-X4X5*X s:X 7WA8X0\

l ADDR ‘ MisC | COMPUTE | ADDR LOMODI ADDR HI MOD '

Load SAR /—\ ) ' . /-\

R/W Select ___/_ia_\ /[ w o\
. <
Data from Stor / U

Store Puise . ) \

New Data to Stwor / \

LSR Select X;DDRX x X ADDR X ADDR X \
N A .
LSR Write : - A\ /\ Lo j\m
£ L A / \
A Reg In-Gate / ‘ X . —X FORCE 1 \

————— -
B Reg In-Gate / LSR X‘ SOR X LSR LO X LSR HI \

i — — — - 5
Lood A & B Regs /\ A\ [\

Bina(y Subtract \ : /

Comp A Reg Y . (

» ALU Output - X X X | ’ X

Machine Cycle

Clock

~ =<

Figure 1-22. CPU Basic Timing

1-24 (1/7h)
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LOCAL STORE REGISTERS

BASE SYSTEM

HIGH- LOW LSR
Acronym
Program level 1 instruction address register P1-1AR
Program level 1 address recall register P1-ARR
Operand 2 address register . [AAR
Spare
Program level 1 index register 1 P1-XR1
Length gount recall register [ Condition recal! register| | P1-PSR
Operand 1 address. register BAR
MFCU print data address register MPTAR
Program level 1 index register 2 P1-XR2
Line printer data address register LPDAR
Line printer image address register LPIAR
MF CU punch data address.register MPCAR
MF CU read address register MRDAR
Length count registers 1 Data rexall_register LCR DRR
Interrupt level 1 insttuction address register 1AR-1
Interrupt level 1 address recall register ARR-1
FEATURE 1
HIGH LOW . LSR
Acronym
Program level 2, instruction address register P2-1AR
Program leyel 2, address recall register RR
Bi-sync comm adapter address register = AR
Serial 1/0 channel address register SIAR
Program level 2 status register P2-PSR
Interrupt level 4, instruction address register IAR-4
Interrupt level 4, address recall register ARR-4
_ Disk file control address register DFCR .
Program level 2 index register 2 P2-XR2 ..
Spare . Spare
Interrupt level 2, instruction adgdress register IAR-2
Interrupt level 2, address recall register ARR-2
Y
Disk file data address register DFDR
Program level 2, index register 1 A P2-XR1
interrupt level 0, instruction address register - | | |AR-O
Interrupt level @ address recall register ARR-O

Figure 1-23. Local Storage Registers '
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. [ ‘ Translate &
A — : In .
Main . Register ‘ @
Storage @
Channel
in
Control
Address Channel
Decode Out
I Control
— Translate
@ @
M Lo LSR U
Hi l Register
1
AR ®
ARR
AAR I Op and Q Decode ]
XR1
XR
cR ]2 AR Controls )
= 0 g Run Control
BAR 3; Cycle Control
MPTAR 14 Clock Control
3 LSR Control
LPDAR Reg«swr Cogtrol
LPIAR
MPCAR 1op| | R |x1]iH1| Lt |ex2) 2] L2 Ea | EB | 10
MPDAR
\
LCRR | CRR -~ ~
P T~
Inter 1-tAR ~ Basic Clock \"\ .
Inter 1-ARR -~ e ~
Hi l Lo . /3'0'399 Read . Storage Write ~

1 0 1 2 3 4 5 6 7 8 9

ABCDE | ABCDE |[ABCD]ABCD|ABCD|ABCD| ABCD|ABCD|ABCD|ABCD

Load Miscellaneous Compute Address Address | CE
]
@ Parity Checked Parity Generated SAR ALAod ¢ ;‘ it 1
odity odity '

Figure 1-24. CPU Data Flow
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l .
cl e c]
| 1-op l ol e o
A B ]
- E g
o] -k E
iQ - | - -
o|o
X-YeZ X-Y-Z « = e
Op1 Direct Op1 Indirect F Type 8|8 St
I IH1 l I l)(1 l | iR l
l L,
&
Z Type
X Tvpg X Type Y Type
Op2 Direct Op2 indirect
l H, I I Xy I
l I,
No
Y-Type
I EA 1 | €8 Y-Type Yes
— 2nd EB
X-Type
Q »
. Register Yes
EA Blank
Eliminate |- No
qQ
Yes Register
‘ Right Part
Blank
No
* Can be performed between any of the 11 above cycles.
Figure 1-25. CPU Cycle Pattern
5410 FEMM
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Bit Position 11213 }4 156 |7 11213|4}5|/6|7|0}1]12}13|4|5]|6{7{0]|1 6(7({011]|2{3|4|5]|61]7
K 1 : , '
Function 4 Zone | Digit Zone Digit Zone Digit Zone:/ ] Digit Sign* | Digit
1 ! 1 1
Low-Order Byte
« Sign Confgurations:
; Binary Hexadecimal Function .
1010 A Alternate Plus
1011 8 ASC11-8 Minus
1100 c Alternate Plus
1101 D Standard Minus
1110 E Alternate PIUs
ARRR| F Standard Plus
Figure 1-26. Decimal Data Storage and Sign Control
[}
A. Fixed Length Areas
'———- Even 128-Byte Boundary '—- Qdd 128-Byte Boundary
000 095 1271 128
MFCl)J Primary Read
96 Bytes
MFCU Punch
96 Bytes

MFCU Print Data and Data Buffer 2568%vtes

Data 128 Bytes

lBuffer 128 Bytes

120 Bytes

Line Printer Sync

e

7C

Line Printer Data®
132 Bytes

* Lineprinter da‘a area should be in the same 256 byte area as the sync ares.

!

Indicates parts of |/O areas not used by the |/O devices.

IMAGE DATA

Line Printer must be XX00 and YY7C

Figure 1-27. 1/O Storage Requirements
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HALT
l Identifiers |
1]

FO TENS UNITS

N Y B
|| _
I — « Il — &
/ Il
| — I - «
| __
Y R I—  _
_ [
I_/ — 1B /_—__ —_ X
[ /
I _ % _
|

[ —
~E_7o

/
I

= o7 “z[l—l — 3
/

Figure 1-28. Halt Indicators *

Co7
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LOGIC PAGE PREFIXES

Prefix-FEALD

Al
AV
CR
FG
GC
GK
KA
KB
KC,
KD
KE
KG
KL
KM
KY
MA
mC
MD
MO
MM
PA
PB
PC
RA
RN
WA,
we

‘ws
\Z:]
-4
A1
FB
FC
FD-
FE

WM
wp
WN
FP

Circuits

Card socket listing
ALU
Use meter control
MFCU box
Printer keyboard controls
Keyboard service
25 MHz oscitlator
Dispiay and check
Clock controls
Cycle controls
Channel in
Register controls
Base LSR controls
Interrupt ttod
ALU controls
Base LSR and SAR low
Data bus out—bank 2
In phase terminated TLD's
Socket listing
in storage
mode and toggle switches
Drum indicators
Disptay selector drum
A and B registers
Op and Q registers
Cable page
Channel 1 out exitlines
CPU to storage lines
Printer box
Voitage service
Socket listing
MFCU controls
DBO and command control (MFCU)
DBl and MFCU data registers

Chajinel and attachment interface (MFCU)
Printer controls

Figure 1-29. FEALD Page Prefixes
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Dec |Hex|Card-Code | Mnem I8L” EBCDIC |Symbol || Dec |Hex|Card Code | Mnem L EBCDIC |Symbol

val |val [DCcBABA421 TiT3 1273 val |val |DCBAB421 TIT3 1273

000| 00 [ DC 4 ] 00000000 «|] 048 |30 joc A sns |[oefo 3 00110000

ob1]01 |ocea 1 Al a3 00000001 049 |31 |oc 1{uo |1 ef1 3 00110001

002| 02 {ocBa 2 B@|8 3 | 00000010 050 |32 1DC 2 2 @123 | 00110010

003| 03 |DCBA 21 celc3 | 00000011 051 133 oC 21 3 @133 | oonoon

004|04 focBA 4 |zAaz |De| D 3 | 00000100 052134 |0C 4 ST |4 @4 3 [ 00110100

005 | 05 |DCBA 4 1 £ ole 3 00000101 053 135 loc 41 |0 5@(5 3 00110101

006|06 |DCBA 42 [AZ |F @|F 3 | 00000110 054 136 IDC 42 JA 16 @6 3 | 00110110

007|07 |pcea a21|sz |ce|G 3 00000111 055 |37 IDC 421 7@173 00110111

008 | 08 |DCBAS mvx [He|wn 3 | 00001000 056 (38 [OC 8 TBN |8 @8 3 | 00111000

009 | 09 |ocBAS © 1 v el 3 00001001 057 39 joc 8 1]18F |9 @]9 3 00111001

010{0A| cBAB 2 |ED |¢ a|¢ 1 | oooototo 058 |3A 1 C 82 |SBN :“ 1 | 0011010

on|os| ceas 21 [I1TC al. 1 00001011 05? 38| C 821 |sBF 4= 00111011

o12]oc| cBaga |mve |<a]< 00001100 060 [3C [ C 84 IMVI |@4 |@1 00111100

o13|oo| cBaga 1|cLc |« a | 1 00001101 061 13D | C 84 1 |CLI " 4 [* 1 00111101

014 [OE | CBA842 [ALC [+ 4|+ 1 | 00001110 062 138 | C 842 S R et

015 [oF | cBAB4a21 |sLC [1 a4 |1 1 00001111 063 I3F } C 841 4 1 00111111

01610 | C A8 2 8&4aan 00010000 064 | 40 [ None 01000000 | Space

017 |11 [DCB 1 J @}lJ 3 00010001 065]| 411D BA 1 A8 A2 01000001

018 |12 |DCB 2 K@K 3 00010010 066|421D BA 2 B8| R 2 01000010

01913 |pce 21 Le|t 3 80010011 067|43|D BA 21 cs8llca2 01000011

020(1a [oce a4 |zaz- |me[m3 00010100 068|4a|DBA 4 [zaz |DB| D2 01000100

021 |15 {DCB 4 1. N@|N3 00010101 069 |45 |D BA 4 1 ESIE 2 01000101

022 |16 {pce 42 |az |oelo 3 00010110 070|46 |0 BA 42 |AaZ |F8|F 2 01000110

023(17ioce 4a21{sz |pe|r 3 00010111 07147 (D BA 421|sz [Gcs8| G2 01000111

024 (18 |DCB 8 MVX fa®@|a 3 00011000 07248 |D BAS MVX |H 8 | H 2 01001000

02519 |ocB 8 1 R@|R 3 00011001 07349 |0 BAS 1 18|12 01001001

026 [1a| cB 82 [eD v 4|1 1 00011010 074 4a| Ba8 2 [ED ¢ |¢ 01001010 | ¢

02718 | cB 8 21 [1TC [s 4 | # 1 00011011 ors{48)] BAB 21|1TC |. 01001011

028 |1c| cB 84 ([mvc [+ a ]+ 1 00011100 o076 ac| Bags |[mvci< | < 01001100 | <

029 (10| ce 8a1|cee | 4|y 1 00011101 077{40| BA84 1{cCLC |1 { 01001101 {

030 |1 | cB 842 |ALC |, 4 {. 1 00011110 o8| 4| B8ABs2 |AaLC |+ s 01001110 | + °

031 |1F | CB 8421 |StC |14 |11 00011111 079 | 4F BA8421|sLC |1 1 01001111 1

032 |20 | ce —al-n 00100000 080 | 50 A8 2 & | & | o1010000] &

033|211 c A 1 ;e 00100001 o1|{st|pB . 1 J8ly 2 01010001

034 |22 Ipc A 2 s e|s 3 | 00100010 w2|52lpe 2 k8|k2 01010010

035 |23 Ioc A 21 Te|T3 00100011 083|s53|p B8 21 LelL2 01010011

036 |24 [oc A a4 |zaz [ue|u3 00100100 ogalsalpB 4 |zaz]lms|m2 01010100

03725 [oc A 41 velvs 00100101 085|55{D B 41 NB|N2 01010101 |

038 (26 [DC A 42 |AZ W@ w3 00100110 086|56{D B 42 | Az oglo2 01010110

039 {27 {DC A 421 |Sz X@|[IX3 00100111 087|57|D0 B 421{SZ Ppg8|lpP 2 01010111

040 |28 |DC A8 MV X |Y @ 3 00101000 o88lss|D B 8 Mvxiasg]az2+«| 01011000

041 |29 [DC A8 1 zZ@|(z3 00101001, 089159 |D B 8 1 R8{ R 2 01011007

042 |2A |DCBA ED }@ 3 00101010 090 | 5A B 82 {ED [ ' 01011010 1

0431281 C AB 21 ITC |, 4 1 0010-011 091 58 B 821[i1TC |3 $ 01011011 $
”~

044 [2C | C AB4 MVC [% 4 [% 1 00101100 092 | 5C B 84 mvce | - . 01011100 .

045 |20 ; C A84 1 |CLC |_4 | _1 00101101 093] 5D B-84 1fcLC |) ) 01011101 )

046 2 | C AB4a2 |aLC >4 |>1 00191110 malse| B 842 {aLc |: o1011110] .

047 |2F | C AB421 ISLC |2 4 |7 1 00101111 ostse| 8 sa21|sLe |- - ow011111} -

Figure 1-30. (Part 1 of 3) Code Conversion Chart

Co9

* 1f both tier 1 and tier 2 columns are being used, the tier 3
punches are added together as shown in the table at the end
of this chart.
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Dec |Hex|Card Code | Mnem 1PL* £EBCDIC |Symbo! Dec |Hex| Card Code |Mnem L EBCDIC |Symbol
val |val [DCBAB421 T1T3 T2T3 val |val | DcBAB421 T1T3 7273 «
o%6|60| 8 - - 01100000 - 144|90 | cBA }al 3 10010000
097| 61 A 1 / / £1100001 / 145{91| cB 1 J 4l 10010001
098|62|D A 2 s8|s2 01100010 | 19692 cB 2 Ka|kai1 10010010
099|63|D A 21 Te|lT2 01100011 14793 cB 21 Ltalua 10010011
100|l64ip A a |zaz |us|lu2 01100100 148|94| cB8 4 |zAzZ (Ma| M1 10010100
101|650 A 41 vel|v?2 01100101 149|95| cB 41 Na|lNa 10010101
102|66(D A 42 |Az |ws|w2 01100110 150|96 | cB8 42 |az |04]0n 10010110
103[67{D A 421|sz |x8]| x2 01100111 151|97] cB8 421|sz |p a|pP 1 10010111
104|68|D A8 mvx ]y sl v2 01101000 152|98| cB 8 MVX [Q4|a1 10011000
105{69|D A8 1 z8lz2 01101001 153]99 | cB 8 1 balo 10011001
106/ 6A|D BA8 2 |ED [} 8] }2 01101010 154 |9a|DCB 82 [ED |1 @] 3 10011010
107} 68 A8 21|1TCc |, ) 01101011 155 |98 |DCB 8 21 [ITC |$ @|s 3 10011011
108} 6C aga | mvc | % % 01101100 % 156 9Cc |DCB 84 {MvC |* @] * 3 10011100
109| 6D a4 1lcee | - _ 01101101 157 9D |DOCB 84 1{cLc |+ @) 3 10011101
11¢c| 6€ A842 | ALC [> | > 01101110 > 158 |9 |OCB 842 |ALC ® 3 10011110
111] 6F aga21|sLc | > ’ 01101111 2 159 |9F |DCB 8421 |sLC @ 3 10011111
112| 70,0 A sNs o 8|02 01110000 160 | a0 loCB el 3 10100000
113/ 71{D 1luo {1812 01110001 .
161 |a1|oc A 1 ;@ 3 10100001

114| 72| D 2 28|22 01110C10 %12 a2l ¢ A 2 sals 101 0
1151 73|D 21 38132 | 0moomn 163|Aa3| c A 21 Tal|lTh 1010001
:’6 ;4 o : 1 ST 2 g ; g gmg:g? 6alaal caa [zaz luafun 10100100
1717510 . : e ales | o011 165 [A5| C A 41 valvi 10100101
1181 761D 4;1 S ol | amion 166 |a6| c A a2 |az |wa|wa 10100110
119, 77]D 167 |Aa7| Cc A 421|sz [xa[x1 10100111
120/ 78|D 8 TBN |8 8] 8 2 01111000 168 | ag| C As WVl I 10101000
121]79lo 8 1| TeF |9 8j9 2 01111001
122 74 s 2 | son 01111010 169 |A9| C A8 1 zx |z 10101001
o3 s 21| sor | = _ 01111011 - 170 |aA|DC A8 2 |eD J|a @) & 3 10101010

78 = = 171 |ag|DC A8 21 |iTC @, 3 10101011
124] 7C g4 {mvi |@ @ 01111100 @ 172 |ac|oc Aa84 Imve [% @] 3 10101100
125| 70 84 1lcu |- ' 0111110 ' 173|AD|DC A84 1 |cLC @ 3 10101101
126 7€ 842 01111110 : 174 |AE|DC A842 |ALC [> e >3 10101110
127] 7¢ 8421 0111111 175 | AF{DC A8421 |sLc [> e| > 3 10101111
128 80| DC @ 3 10000000 176 |BO| C A SNS |0 4]0 1 10110000
129|81| cBa 1 Adlan 10000001 177 |81 C 1{uo 1 411 10110001
130(82] CBA 2 B 4| B 1 10000010 178 B2 | C 2 2-4 4121 10110010
131|83| cBA 21 cajca 10000011 P 179|831 C 21 34({31 10110011

- ,

132(84| cBa 4 |zaz |D4| D1 10000100 180|Bafl ¢ 4 st [4aa]a1 10110100
133|885 cBA 4 1| E4|€E 10000101 181|e5! ¢ 41 |L 54|51 10110101
13486 cBa 42 [Az |F a|F 1 10000110 182|B6| ¢ 42 |a 6461 10110110
13587 | cBA 421|sz |G a| G 10000111 1831871 ¢ 421 7471 10110111
136188 | cBAS8 MVX [H 4] H 1 10001000 184{B8| c 8 TBN [8 4|8 1 10111000
13789 | cBA8 1 LAl 10001001 185[Bo| ¢ 8 1]¥8F |9 4|91 10111001
133/ 8a|DcBAB 2 ED |c @] ¢ 3 10001010 186 [BA|DC 8 2 |sBN ® 3 10111010
139| 88| DCBA8 21]I1TC @ 3 10001011 187 |BB|DC 8 21 lsBF |=@| =3 10111011
140| 8C | DCBAS84 mMve < @] <3 10001100 188 |BC {DC 84 Mvi le@l|le@3 10111100
141|8D|DCBA8B4 1iCLC |( @] ( 3 10001101 189 |BD{DC 84 1 ]|cCLI el 3. 10111101
142| 8 [DCBAB42 |ALC |+ @] + 3 10001110 190 |BE |DC 842 -@|-=-3 10111110
143 8F |DcBABa21|stc |1 @1 3 10001111 191 |BF [DC 8421 @l 3 10111111

Figure 1-30. (Part 2 of 3)iode Conversion Chart
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.

Dec| Hex| Card Code | Mne PL" EBCDIC. | Symbol| | Dec [Hex| Card Code |Mnem IPL® EBCDIC |Symbol
val | val | DCBAB421/ TIT3 1273 Val |Val | DCBABA21 T1T3 7273 N
1921 COID BC 8| 2 ’:°°°°°°_ 224|e0|D 8 BC 8| 2 | 11100000
193cr| 8a 1|10 |Aa | A 110000011 A 25 lerlo o alto |8l 2 11100001
194 c2| 8a 2 |LAa |8 B 11000010| B8 226 | £2 A A s S 11100010 | s
195/ c3| BA 21 c |c 11000011 c 227 | e3 A 21 T T 11100011 T
196/ ca| BA 4 D |D 11000100| D 228 | ca A a v lu 11100100 | U
197| c5|  BA 41 E E 11000101 | E 229 | Es A4 v v 11100101 v
198/ C6| BA 42 F F 11000110} F 230 | €6 A 42 wo{w 11100110 | W
199| C7|  BA 421 G |6 oot G 231 |7 A 421 x | x 11100111 X
200 C8 BAS H H 11001000} . H 232 |es8 A8 Y ' 11101000 Y
201|C9| BAB 1 ! ' 11001001 | | 233 |9 A8 1 z |z 11101001 | 2z
202} CAID BAB 2 ¢ 81¢2 | 11001010 234 [ealp a8 2 &8|&2 | 1101010
203} cB|D BAB 21 8 2 110010M 235 les o as 21 8 2 11101011
204{ cc|D BABa <gl|<2 11001100 236 |[EC|D  A84 %8 | % 2 11101100
205| CD|D BABA 1 (8.2 11001101 237 |eED|D  A84 1 _8|_2 11101101
206 | CE|D BAB42 + 8|+ 2 11001110 238 |EE |D A842 >8|>2 11101110
207 CF|D BABA421 1 811 2 11001111 239 |EF [D AB8421 g8l>» 2 11101111
208| 00| BA BC |} r} 11010000 |} 240 [ Fo A HPL |0 | o 11110000 | 0
209 | D1 B 110 |4 J 11010001 J 241 |F1 1laprL |1 1 11110001 1
210| D2 B 2 LA K K 11010010 K 242 | F2 2 lic 2 2 11110010 2
211 |D3| B 2 % | L 1101001 L 243 |F3 21 |sio {3 3 11110011 3
212 | D4 B 4 M M 11010100 M b 244 | Fa 4 4 a 11110100 4
213 | D5 B 41 N N 11010101 N 245 |5 a1 5 5 11110101 5
214| D6 B 42 e} (e} 11010110 (0] 246 | F6 42 6 6 11110110 6
215|D7| B 42 PP p 11010111} P 247 |F7 a21 7 |7 11110111 7
216|08| B 8 a o 11011000 Q 248 |F8 8 g |8 11111000 | 8
217|{D9| B 8 1 R R 11011001 R 249 |Fo 8 1 9 |9 4 11111001 9
218|DA[D B 8 2 t 8| 2 | i1011010 0 lealo 82 8| 25 11111010
219/ 08|D 8 8 21 $8|s 2 11011011 21 lrelo g &1 =8l=2 11111011
220|DC|D B 84 c 82 11011100 252 [rc o sa @8l|@2 | 11111100
221 | DD(D B 84 1 ) 81) 2 11011101 253 |Fo lo 84 1 8l 2 11111101
222 | oelo 8 s42 gl. 2 11011110 254 |FE [0 842 -al-2 11111110
223 |DF D B 8421 18 11011111 FE " s 1 "

(7 255 D -8421 8 | 2 11111

* 1f both tier 1 and tier 2 columns are being used, the tier 3
punches are added together as shiown 1n t*:ie table at the end
of this chart.

*Tier 3 character addition table

Tier 3 card bits
required by 118 ——y
2 character .
1 2 3
(142 bits)
4 5 6 7
(4+1 bits) (4+2 bits) (4+2+1 bits)
Tier 3 card bits
required by tier 8 g9 . #
1 character (8+1 bits) {842 bits) | (8+2+1 bits)
@ . = e
(4+8 bits) (8+4+1 bits) | (8+4+2 bits) |(B+4+2+1 bits)

Figure 1-30. (Part 3“of 3) Code Conﬂ'!mon Chart
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Chapter 2. Console and Maintenance Facilities

Section 1. Basic Unit 2.1.1 Operator Controls
2.1 SYSTEM CONTROL PANEL 2.1.1.1 Emergency Power-Off Switch (EPO)
System controls are divided into three sections: operator Pulling this switch (Figure 2-2) turns off all power beyond

. . T . R
controls, customer engineering (CE) controls, and console the power-entry teWumt that is part of the
display. The operator section contains controls for normal system or any unit connected to thesyatem. The switch
programmed system operation. The CE controls serve as latches out and when it is in this position, thé poweg on/off
diagnostic aids jn locating hardware and programming mal- switch is ineffective.

~

functions. The console display shows the operator and the
CE the contents of the various registers in the CPU and the
status of the major CPU controls.

-
Manual branching can be performed through the console : A
switches, but first the CPU must be ready to start a new
operation. The system control panel (Figure 2-1) contains
the switches and lights required to operate and control the

system. ~
N\ 4
S \ /
\ .
AN EPO ~
\ -3
CE CONTROLS '
!
METER
1
BSCA
CPU DISPLAYS INDICATOR
PANEL® <
N
DUAL PROGRAM
BISK CONTROL® A | sysTem 000073.62
CONTROL® CONTROL
4 i ¢
1 - -
* See Section 2. "‘Features’ .
. o - o I <3246
Figure 2-1. System Control Panel -~ Figure 2-2. Emergency Power-Off Pull Switch

5410 FEMM (1/71) 2-1
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2.1.1.2 Usage Meter

The customer usage meter recegds system operating time.
Recorded time starts when you press the start key or the
load key and ends when the job is completed.

However, when operating in one of the step modes, the
meter runs*for 400 us. each time the start key is pressed.
’ : e
Time is not recorded if one of the folldwing conditions
exists:

e Manual or programmed halt stops processing unit. (How-
ever, time is recorded when 1/O operations are being per-

fommd.du\ring a programmed halt.) ’

® A processor check occurs.

~—

~.

~
o Power is lost.

o The CE key switch is turned off for systém servicing.

2.1.1.3 Message Display Unit .

This two-position message display unit (Figure 2-3) keeps a
running display of the halt identifier portion of a halt in-
struction.

LY
2.1.1.4 Processor Check Light

This light (Figure 2-3) is turned on when:
- - (SN . —N\
e Aninvalid op code.mnd address, or a parity error
is detected in the CPU. .

e The device address (including the M field) apd the N
field of an 1/O instruction is not recognized.

The |/O'aé’vice recognizes aparity error on data bus out -

.
. /at the I/O attachment. ~
~ R

o The immediated/O error stop is on and an 1/O error
A

occurs. i

{ PR ™3

This light is turned off when a system reset occurs or when

the CE check-reset key is activated.

The processor stops on any of the above errors, and 1/0
data may be lost. The console display {2.1.3) shows the
error. FolfoMng a processor check, use the program load

procedure for a normal restart.

2-2 (17D

Cl4

2.1.1.5 1/0 Attention Light

The 1/0 attention light (Figure 2-3Fr. C15comes on when an ad-
dressed 1/0 device requires normal operator intervention.
Normal operator intervention includes:

e Printer-Forms out, cover interlock.

e MFCU-Hopper empty, stacker full, chip box full, cover
interlock.

The light goes off when the operator has intervened and
returned the device to the ready state. 1/O attention does
not stop normal CPU processing. However, start 1/O or
load 1/0 instructions are not accepted.

2.1.1.6 Power On/Off Switch

This switch (Figure 23 Fr. C15 initiates the power on/off sequence
of the system. As part &f the power on/off sequence, a
system reset is performed so that no 1/O operations take

- pku;e\umil they are specifically directed. The contents of

main storage-are not guaranteed after power on/off se-

quence. ~—. —-

—— . e e

Note: A power check occurs if the pgwer on/off switch is
turned on before a normal system power off sequence is
completed.

2.1.1.7 Program Load Key

This key (Figure 2-3Fr. C15is uMinitial program loading.
As part of the program load sequence, a system reset is
performed. Pressing the program load key allows the first
record from the 1/0 device (normally the MFCU primary
hopper)to be read and stored in main storage, beginning

at location 0000. When the key is relgased, the CPU

exe®es the instruction sequence starting at location 0000.

The console 1/0 attention light comes ofg when the program

- load key is activated if the 1/O device is  a not ready state.

To complete the program ldad function, the device must be
readied.

—F
2.1.1.8 Stop Key/Light

Pressing this key (Figure 2-3Fr. C15stops the processor at the end
of the operation being performed. 1/O transfers are com-

pleted without losing information. The stop light comes on

to indicate processor stop. The processor may be restarted
without loss of information by pressing the start key.



2.1.1.9 Start Key

Pressing the start key (Figure 2-3) takes the processor out
of its stopped state, turns off the stop light, and allows the
processor to continue. In the CE mode of operation the
start key is also used to start the processor clock and then
sequentially advance it.

a

2.1.1.10 Power Check Light

This light comes on when a machine power supply mal-
functions or when a lhegiﬁal condition exists. This light
also comes on during a pawer up sequence and remains on
until the sequence is completed.

For additional information refer to section 5.8. Fr C03, 1-2

2.1.1.11 Thermal Light hg

Page of SY31-0244-2
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1 11
1 I

Message Display Unit

110

Processor Attention

Check

2 ~
ON
Program

Power Load

Off

Start Stop

I ERRFEY
Figure 2-3. System Controls

The thermal light and the powsr check light (Figure 2-4)Fr. C16

come on when overheating pccurs in the CPU mainframe.
Turning off the power On/Qff switch turns off the power
check light. The thermal light
condition is removed. Then the ndymal power on sequence
can be performed.

2.1.1.12 Lamp Switch

This switch turns on all system lights so that you can check
for burned out lights.

2.1.2¢ CE Controls

ta Switehes

four switches (Figure 2-4) Fr, C16set up addresses

(¥d
ter (SAR). .

~

ains on until the thermal

Data can now be entered into main storage—8 bits when
operating in test mode or 16 bits via a program.

Once a program level ha: been halted, the halt must be reset
before an instruction can be properly executed in a specific
program level. The halt can be reset by pressing the system
reset key or the start key. (On machines with the dual pro-
gram feature;, press the halt reset key to reset the hait con-
dition.)

2.1.2.2 CE Key Switch

usage meter from recording processor time while the CE
vices the equipment.

If this switch is turned off while the CPU is running, a pro-

ta. An address (16 bits) is loaded into the storage address

cessor check can occur.

S410MM 23
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This switch (Figure 2-5), Fr. C17when in the CE position, stops the
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1 SARH) 4 8 REG P o | 1 2 . 7 DIG RE- TEMP / _
Sanr 3 5 6 car | DEC | oupl 00| sUB | .07 1AND| OR |/ALUCTRL 4
B
P 0 1 2 3 4 5 6 7 P 0 1 2 3 4 5 6 7
(roller) c P 8 4 2 1 8 4 2 1 c P | 8 4 2 | 8 4 2 1 B
B REG
ALU CTRL
5 AREG
MACHINE INT
10 [ @ [ R [kt [ emn [ Jixz | k2 | A ]E-
ALU OUT CYCLE | 1-H1 2 2|1-L2 | E E-B [¥fe] LEV
6 T
COND REG
7 CS ASNMT PWR
4 .
INT LEV CLOCK 0 1 2 3 5 6 7 ] 8 9 oHK
8 PROC CHK'
PROC CHK

ADDRESS

DATA

LAMP
TEST

v \ ] ] .

3

Figure 24. C%plays
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2.1.2.3 CE Mode Selector

This rotary switch selects one of three processor operating
modes; the normal process mode, the step mode, or the
test mode. Pracess is the mode for normal programmed
system operation. 3
In the step mode, the rotary switch setting controls the
manner in which the processor executes the stored program.
There are three positions in the step mode.

Note: 1f this switch is changed while the system is funning,
a processor check can occur.

Instruction Step: In the instruction step, each start key
depression and release causes one complete instruction to
be executed. The I-phase is performed while the key is,
pressed and the E-phase, if any, when the key is released.

Note: Any SIO instruction which causes the clock to run
as described under Clock Step also causes the next sequen-
tial instruction to be executed without start key operation.

Page of SY31-0244-2
Revised December 1, 1971
By TNL: SN31-0307

Machine Cycle Step: In the machine cycle step, each start
key depression and release advances the instruction through
one machine cycle. Pressing this key causes data in storage
to be accessed, modified as required, and the results dis-
played in the arithmetic logical unit (ALU) indicators of the
console display. Upon release of the key, depending on the
operation being performed, either the old data or the new
result is written back into storage.

Qock Step: In the clock step, pressing the start key causes

the clock to advance through and odd-numbered clock.
Releasing the key causes the clock to advance through an
even-numbered one.

The integrity of 1/O data transfers is preserved by allowing
the clock to run from the I-phase end of every executable
start 1/O instruction to the time the device is finjshed trans-
ferring data. The start key is not functional while this 1/O
transfer is taking place.

In systems without dual program feature, the halt identif";er
lights do not tum on in any step mode.

There are also three positions of the switch under test
mode: dlter SAR, alter storage, and display storage.

A
\2 File
P Write BSCA
ff Oft Off On Address 170 CE
Compare Check . Key
B l - ’ ‘ . : @
- Off . \
On On On Local : e
Test 5 {CE USE METER)
1/0 Parity | Storage Addr\] Addr /0
Check Check | Test tmcrem ‘&ompare Overlap .
Stop Run Run, Oft op off 7 *
Run Stop Steo On Run On
Test Process Step
Normal . " :
) lSD:Zc:Iay T /. tnstr .
- IAR XR1 Alter Machine
ARR XR2 —_ -
System Check BSCA Stor Cycle
Reset Reset Step OFF — —  OFF Alter
-— — Clock
SAR
.LSR Display
Selector CE Mode Selector

a

’ Figure 2-5. CE Control Panel

Ci7
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In the alter SAR position, the address set up in the address/
data switches is transferred into SAR by the start key and
the current IAR—instruction address register (P1, P2, or
interrupt level). If the start key is held down, alter SAR has
the ability of displaying in the A register the data that has
been set in the data switches.

In the alter storage position, pressing the start key transfers
data (previously set up in the rightmost two address/data
switches) into the A register. Releasing the key causes this
data to be placed in the storage location specified by SAR

- and into the Q register.

In the display storage position, pressing the start key trans-

fers the contents of the storage location specified by SAR™

into the B register. When the key is released, these contents
are rewritten into storage and transferred into the Q register.

2.1.2.4 LSR Display Selector

This rotary switch selects the local store register (LSR) to
be displayed in position 2 of the display switch. The
LSR’s that can be displayed are instruction address register
(IAR), address recall register (ARR), index register I (XR1),
and index register 2 (XR2).“The selected LSR is displayed
whenever the CPU is not in CPU or I/O cycles. When this
switch is in the normal position, as it should be when the
systemn is in operation, the CPU controls the selection and
display of LSRs.

Refer to section 2.5 for the procedure to display other
LSRs.

2:1.2.5 System Reset Key

When this pushbutton is pressed, it resets all I/O and CPU
registers, controls, and status registers, including the pro-
gram status register (PSR). System reset also resets the
current IAR (P! &« P2 1AR) and the MFCU read address
register to zero. System reset is operable only when the
CE mode selector is set to the process mode.

2.1.2.6 Check Reset Key

This pushbutton resets the processor and 1/O check con-
ditions. Check reset removes the current error conditions
and altows the processor to resume its operation after the
start key is pressed. It also resets the system powercheck
function and allows a ‘power on’ retry.

26 (1/7D)
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2.1.2.7 Storage Test Switch

This two position switch allow§ storage to be altered or
displayed according to the position gelected.” In the step '

" position, a storage location is actessed with each depression

of the start key. In the run position, when the start key
is pressed, core storage is exercised by accessing either the
same tocation repetitively or all of core sesuemially.

) .2.'1.2.8 Add_ress Increment Switch

This switch allows address incrementing when in the CE

test modes of alter or display storage. With the switch on,
thg contents of SAR are incremented by 1 after each storage
access. 'When the switch is off, SAR is not incremented.

2.1.2.9 Address Compare Switch

This switch allows a compare of the address/data switch
setting and the register display when the register display is
turned to SAR. When the address c%mpare switch is in the
run position, the.address switch setting is compared tg'SAR
through the register display, but no processor stop is initiated
when a match occurs. The matched signal is provided-as a
syne point. neT
When the switch is in the stop position, a match of the ad-
dress switches and the register display causes a. processor
stop at the completion of the storage read-write cycle. The
processor is restarted by pressing the start key. /O data
transfers take pla‘without loss of information. The
contents of the SAR do not necessarily match the setting of
the address switches when the processor stops.

2.1.2.10 1/0 Overlap Switch

This switch modifies control of the system so that 1/0
operaticns may be executed in either an overlap or a
non-overlap mode. With®the switch turned to the normal
position of on, I/O operations are executed in an everlap
mode. When the switch is turned off, I/O operation is
completed before the next sequeftial instruction is executed.

2.1.2.11 1/0 Check Switch

This switch, when set to stop, forces the processor to an
immediate stop on an I/O error. The console display s
frozen to indicate the processor status at the time the error

‘S'top occurred. For normal operation, this switch is set to

run. h

CONTINUED ON .
FRAME DOI1



Py
1
TO restart after an /O error press check reset and then the

start key

y
i

2.1.2.12 Parity Switch
5 N
THis switch, normall\y\hgtg:tOp, forces the processor to
an immediate stop whenevé¥a parity error is detected. The
restart procedure after a parity stop is to press check reset
rzthen the start key. With the parity switch set to run,
odly the errors 1/O LSR, INV ADR, INV-OP, CHAN DBO,

and INV Q will stop the processor; for al\ other errors, the
processor will continue to run.

2

2.1.2.13 Address Compare Light-

This light comes on when the address set in the address/data -

switches matches the SAR. For this to occur, the register -
displaysmust be positioned to SAR. The system will note
stop when the data matches unless the address compare
switch is on.

2.1.2.14 1/0 Check Light

" This light is turned on when cegain 1/O errors (ie.;read
check, punch check, hammer cRck) are detected by an
addressed I/O device. It is turned off with a system reset,
the check reet key, or at the discretion of the 1/0 device.

2.1.2.15 P1and P2 Toggles

These two switches enable the CE to control selection of
pregtam level 1 or 2 to manually select the dual program
mode of operation. .
, . .

With Bt on and P2 off, the system operates in program
level 1.

) Wrth P2 on and PI off the system operates in program
fevel-2.

\With both P1 and P2 off, the system is automatically en-
abled for the dual program mode of operation, with pro-
- gram leve] 1 being considered as the primary level.

S

For normal sy$tem operation, both P1 and P2 must be ON.
Note An interrupt level O request is not accepted if erther
(But nof both) P1 or P2 is turned off.

DOI
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2.1.2.16 File (Disk) Write Switch

When this toggle switch is off, write operations cannot be
performed on disk storage.

2.1.2.17 BSCA Local Test Switch

This taggle switch sets the hrgh speed data-set into local
test mode and causes data to be wrapped around through
the data-set wrth a start I/O Ioop test instruction.

2.1.3 Console Display

The console displays are separated into two groups: a
register display unit and a controls display section.

2.1.3.1 Register Display Unit

The register display unit (Figure 2-4' Fr. C16 copsists of a row of
twenty lights and eight legend strips mounted os an eight-
position, roller-type, switch. At any one time, only one of

the eight strips is visible through a cutout in the console

above the row of lights. The legend strip and the ¢orres-

ponding register(s) displayed by the row of lights are

selected by the eight-position switch.

2.1.3.2 Controls Display Section -

1. Machine Cycles—Twelve indicator lamps represent

‘ the twelve mutually exclusive machine cycles. They
identify the processor cycle just completed in all
modes except the CE clock step mode, in which case,
they indicate the cycle in progress.

2. Clock~Ten indicator lamps represent clocks O through
9 which can be stepped through in the CE clock step
mode. In the normal process mode, a machine cycle
consists of clocks 0 through 8 inclusive. Clock 9 is
used with the CE step and test modes.

8. Interrupt—A single lamp indicator is used to momtor
whether any interrupt levet is being serviced.

5410 FEMM (1/31) 2.7



2.2 ENVIRONMENTAL RECORDING

Errors detected during an RPG object program run will be
stored in the communications area starting at.core location
\(0180/ . Fprty-twp bytes have been reserved for this', broken
into two sections of 10 and 32 bytes. The 6-byte section is

used to record 5203 hammer echo checks. Each of the 6

bytes will contain the filing print position. (Refer to
Table 3 in the 5203 map charts.) In case more than six
errors have occured, only the last six will be shown. The
32-byte section is made up of eight 4-byte sections show-
ing the last eight errors to occur. Each 4-byte section will
contain the Q, R, and 2 sense bytes of data about the fail-
ing instruction. These 42 bytes of information along with
the date will be punched out into a card during a system
installation run. This card will be merged with the system
initialization program deck and will be the tard just pre-
ceding the end card. This data will be the error data 4c-
cumulated since the last system initialization run.

Refer to error recording analysis program (ERAP) docu-
mentation for specific details.

The card format for the data punched out is as follows:

Column 1 - ‘W’
R .
4
Columns 2-65 Error history table in h€xadecimal.
Eight sections of four bytes each con-
taining the “Q’, ‘R’, and two sense
bytes. . ¢
'Columns 66-77 Six bytes of 5203 hammer.echo’
check data.
Columns 78- 93 Reserved
Columns 94-96 Date (coded)
28 (1/71)

23 MACHINE CHECKS

2.3.1 Processor Checks

If any of the following processor checks are detected, the
system comes to an immediate stop and I/O data trandfers
are terminated:

1. Invalid Address: Indicates storage address register
is addressing a location outside available core size.

2. Operation Check: Indicates that operation registef
contains an unassigned operation code.

3. Prity Check: Indicates that incorrect parity has

‘ been detected at pne or more of the data or ad¥gess-
ing check points in the CPU. (I/O data transfers are
subject to these.chegsg.) Restart: Initial program
load procedure. Po#it of restart is a program/opera-
_tor function.

4.  Invalid Q Code: Indicates that no 1/0O device recog-
nized the I/O instruction because either the device
“addressed is not attached (or not assigned) or be-
cause the N field of the Q code for that I/O instruc-
tion is invalid. Restart: As in parity check.

2.3.2 Unit Check

_ Unit check handling of testabfe indicates is controlled by
"~ programs. Restart procedures are conveyed to the opera-
tor by programmed halt operations, halt identifiers dis-
played on the console, and recovery/restart procedure

listings.

D02



2.4 PROCESS ERROR INDICATIONS 10. | CAR-The carry out of the ALU is incorrect.
Processor checks are displayed and indicate the following: 11.  DBI-Parity is incorrect in the data bus in register.
1. 1/O LSR-Selection of an LSR by an 1/O device was 7 12 A/B—Parity is incorrect in the A register or the B
not performed properly. register.
2. LSR FI-Parity is incorrect o{ﬁ'!he output of the 13. ALU-Parity is incorrect in the ALU register.
LSR Feature 1.
14. CPU DBO-Parity is incorrect on the CPU end of th
LSR F2-Parity is incorrect on the output of the data bus out ices. :
LSR Feature 2. .
, 1S.  OP/Q-Parity is incorrect in #e op register or the Q
4. LSR HI-Parity is incorrect on the output of the register.
LSR high.
P 16. INV OP-Invalid op codé in the op register.
5. LSR LO-Parity is\incorrect on the output of the” :
LSR low. >“‘ : 17.  CHAN DBO-Parity is incorrect on the I/O device end
. of the data bus out from the CPU.
6.  SAR HI-Parity is incorrect in the storage address
register high. 18. INV Q-An invalid Q byte is present in an /O in-
struction,
7. SAR LO-Parity is incorrect in the storage address ,
register low. To determipe which check come?’ﬁrst, compare the chec
- ) . lightsto the clock time. Providing the proper clock is used,
8. INV ADDR-The SAR contains an invalid address. the leftrost check light that matches the clock time is the
‘ one that caused the processor check. Refer to Figure 2-6
9.  SDR-Parity in the storage data register is incorrect. for position 8 or the rotary register display unit.
EVEN FOR LSR , 00D
4or {EVEN oqe EVEN|ODD | NOT
EVEN N NOT 0 CLOCK 1 1 6 NOT O 1354 NOT O|NOT 9] 789 8
1/0 | LSR | LSR |LSR |SAR | SAR |INV SDR | CAR |DBI A/8 ALU [CPU |OP/Q |INV | CHAN]|INV
LSR| F1 F2 HI Hi LO ADR DBO oP DBO Q

Figure 2-6. Register Display Unit-Position 8

DO3
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2.5 LSR DISPLAY

To display

other than IAR, ARR, XR1, and XR2,

the followir:;ﬁ:cedure should be used: -

1.

2.

Turn™he LSR display rotary switch off.

Turn the register display switch to position 2.

Tie up the desired LSR (Figure 2-7) to -0.75 yolts~

(Figure 2-8)Fr. D05

\
U S BASIC
020 1AR INT 1
o3 o MFCU Print
To Di LSR’s
Rolle':g\;dyto Position 2, CPU not running ;:g : g : :: ::RR
LSR Display Selector to off.
Tie up to LSR. See Tie Up Chart. o ©
ALD Page MA107 \,\ 07 o
ogo
o9 o LPIAR
ARR INT 1 o010 o DRR
MFCUPCH | o110 | _ppaR
P1 IAR ] 9012 © XR1t1 P1
Exampile, o Display AAR: XR2P1 | 013 0 MFCU RD
; itut:: Sol display to position 2 B3C2 4 Wide Card
3. Turn LSR % play selectgr to off P M FEATURE 1
4. Tie up 01A-B3C2U04
(01A-B3C2U04 t0UTA-A3S4G09) ©20° |ARR INTO
DFCR o 3 o [P2PSR
P2 XR2 o 4 o |DFDR
P2XR1 | 050 |ARR INT2 r
o6 o
o7 o
‘&p\, °c8o
©9 o lJAR INTO
IAR INT 2} o100
P21AR | o110 |P2 ARR
SIAR o012 o |BSCAR
ABR’ INT4] 013 0 JIAR INTA4
- B3D2 4 Wide Card.

Figure 2-7. LSR Display

2-10 (1/7D)
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+ tie up

Bias 075V

1668 ]

NOTE: DO NOT TIE DOWN any MST net.
UNUSED INPUTS can be tied down to ensure
a down level.

1. You can tie up any MST signal line.
. In most cases a floating line will appear
as a down level.
. Be aware of stubs when you float lines.
. Be aw/fare of opening terminators.
. Be careful not to tie up SLD nets
with MST tieup voltages.

9

wv AW

Refer to label on side of logic gates A and B
for MST tieup points.

Figure 2-8. MST Tie Up Data

26 VOLTAGE LEVELS

Figure 2-9 gives acceptable voltage levels for monolithic

system technology (MST) -1 and solid logic dense (SLD)
700 technology.

-

2.7 ERROR RECOVERY PROCEDURES

Figures 2-10Fr. D06 and 2-11Fr. DOS give procedures for
recovering errors in the Printer and the MFCU. They list the
condition re quiring operator intervention, a brief descriptio'n
of the problem, and the operator recovery procedure\

D05

~0.613V Maximum Up

-0.987V Minimum Up \
\ -1.567V Minimum Down

—
-2.0V Maximum Down

MST-1 Voltage Levels

15.0V Maximum Up

2.0V Minimum Up \
\ -
0.66V Minimum Down

\ ~1.0V Maximum Down

SLD-700 Voltage Levels

Figure 2-9. Voltage Levels
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ERROR RECOVERY PROCEDURE o )
\ UNIT PRINTER
h:ondition P |STATUS|I/O | H [\ . ﬁ
Requiring [R|B Att | A .
1/0 ~ 11Y Lite | L OPERATOR
Attention |[O|T T RECOVERY PROGRAM
R|E ID | DESCRIPTION PROCEDURE ACTION
Incrementer |3 | 2 Off | P6 | Incrementer failure check caused | 1) Press printer start key. Re-execute the last printer
Failure . by the incrementing hamimer 2) Press CPU start key.* IS10 instruction.
Check unit feiling to move. PS, P8 are Note: This results in print-
(PTR Ck hardware limited to set only the ing the remaining informs- h
Lite) first bit in error. tion on the line with no L
loss of data. =
Sync Off A maximum of two printed lines | 1) Press printer start key. Continue processing. Since the
Check may be in error. Ecror is hard- | 2) Press CPU start key ty data printed in error is no
(PTR Ck were limited to first error. continue without re- longer available, no recovery of
Lite) 111 1} Chain sync check caused by covering errors. of that data is possible.
PS ioss of attachment sync with )
the chain. ~
211 [2) Incrementer sync check caused
by loss of attachment sync with
the incrementing hammer unit
or feiling roller clutch.
Print off A maximum of one character 1) If the carriage has moved from|Re-execute the last printer
Check may be in error. P6, P8 are the last line of printing and S10 instruction. Since the
(PTR Ck hardware iimited to set only that line is incomplete, man- |character printed in error is no
Lite) the first bitin error. ually reposition the forms to |ionger available, no recovery
412 1) Hammer echo check caused the last line of printing using |of that character is possible.
by improper hammer driver the carriage restore key and
P8 response during print time. the carriage space key. If no
52 2) Any hammer on check caused manual intervention is made
by 8 hammer turning on and the last line is not com-
when. not in print time. piete, the remainder of that
line is printed in the stopped
focation, 3
2) Press printer start key.
3) Press CPU start key*® to
continue without recover-
ing error. .
Thermal 6|1 Off | P7 |Thermal check caused by over- 1) Press printer start key. Continue processing.
Check heating in the print hammer 2) Press CPU start key.*
(PTR Ck unit sres.
Lite) "
Forms 92 Off | P3 |Formsjam in the print line. 1) Clear the forms jam. 1) Store carriage line counter
Jam ' '2) Manually reposition next with an SNS instruction
(PTR Ck »  good form to line 1 using before executing the P3 halt.
Lite) e~ the carriage restore key. 2) After start key is pressed
~ | Note: Printing continues on the the program issues an SIO
new form. Any missing printed skip to the proper line and
information is recovered only continues printing.
< by an IPL procedure.
>4 3) Press printer start key.
4) Prees CPU start key.*
I -

A3

* |f the dual program feature is installed, press the halt reset key.

Figure 2-10. (Part 1 of 21/51!0: Recovery Procedures (Printer)
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ERROR RECOVERY PROCEDURE
UNIT PRINTER
ICondition | P [STATUS|I/O{ H
Requiring { R|B BjAtt | A
/0 [ 4 I fLite| L OPERATOR
Attention oiT T T RECOVERY PROGRAM
RIE 1D DESCRIPTION PROCEDURE ACTION
Carriage Off Error is hardware limited to 1) Manually reposition forms to | Re-execute the carrisge
Check 712 0 first ervor. the last line of printi sing | control portion of the
(PTR Ck 1) Carriage sync check caused the carriage restore and last S10 instruction.
Lite) by loss of attachment sync and the carriage ey.
P1 with the forms or carriage Note: If this is followed, n.
runaway detegtion. print or carriage information is
8|2 1 2) Carriage space check caused | lost,
by skipping or spacing far- 2) Press printer start key. -
ther than the instruction 3) Press CPU start key.*
called for. —
Unprint- Off There was one or more un- 1) Press printer start key. Continue processing.
sble 101 6 PC | printable characters in the &t | 2) Press CPU start key.*
Character line printed. .
Chain Ot The chain is not compatible A) If incorrect chain: A) Continue processing.
Check 1111 5 with the image in core. 48 1) Install correct chain B} IPL
PE character set chain is mounted. |. 2) Press printer start key t N
PF UCS chain is mounted. 3‘@70PU start key.*
B)ifi ect image:
1) Re-IPL using correct image
for chain.
Forms & - - |On | Off] Less than 14 inches of forms When end of forms and line 1 Condition is not program
Check remain. is sensed, the FORMS light identifiable. Continue pro-
(Forms s will come on. No additional cessing.
Lite) jf lines can be printed. At this
-~ point it is necessary to:
1) Replace forms.
2) Press printer Start key.
4
Interfock {12 |- - {On | Offf] 1) Cover interiock is open. 1) Correct interlock condition: |Condition is not program
Check 2) Chute interiock is open. a) Close the cover. identifiable. Continue pro-
({Interlock b) Close the chute. cessing.
Lite) 2) Press printer start key.

|f the dual program feature is installed, press the halt reset key.

Figure 2-10. (Part 2 of 2) Error Recovery Procedures (Printer)
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> ERROR RECOVERY PROCEDURE

hopper.

3. Press CPU start key.* The
display in the message
display unit will change
from FO to F1 to two
numbers.

4. Hemove remaining cards

from MFCU transport.
Begfn at hopper and work
toward print station. Keep
the cards face down and in
correct sequence by
placing card nearest the
hopper, on top.

Note: |f MFCU indicator
7,8,10, or 12 is on,ve-
place the card that is be-
tween the punch station
and the corner station
with a blank card if a
blank card was used; use a
prepunched cacd if a pre-
punched card was used.

5. Check message display

unit. The left digit indi-
cates the number of cards
that must be placed back
in the secondary hopper
(if halt 1D is FO) or pri-
mary hopper (if halt ID
is F1). If the numb‘ of .
cards you now have in ¥
your hand equa/s this dis-
\?!aved nOmber, go to
tep 7.

UNIT MFCU E
i ° L} e .
Condition | P [STATUS|I/O | H
Requiring | R|{B |- B |Att | A
110 11Y 1 |Lite | L OPERATOR
Attention | O|T T T RECOVERY PROGRAM
RIE 0 DESCRIPTION PROCEDURE ACTION
Feed 111 6 |Off | FO Feed check indicates one or 1. Open MFCU top covers. The program determines the
Check more cards are mispositioned Check halt ID for FO or number of cards that should
or or jammed in the feed path. F1 and perform step a be in the machine by deter-
orb. mining how many busy con-
4 F1 a. If FO, remove card ditions have not been cleared
from primary (upper) within the program and
wait station and adding one for each feed in
place carc! under use. All commands not
cards in the primary complete are reissued. The
{ hopper, restart procedure involves
! b. If F1, remove card dummy operations to re-
§ from secondary position the cards as they
(tower) wait station should have been at the time
and place card under of the feed check. The pro-
N b cards in the secondary

gram then reissues commands
to complete the operations.

*1f the duai program feature is instatled, press th‘e halt reset key.

Figuge 2-11. (Partl of ) Error Recovery Procedures (MFCU)

2-14 (1/71)
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ERROR RECOVERY PROCEDURE

UNIT MFCU
Condition | P| STATUS|{I/0O | H
Requiring | R( B B |Att | A
1/0 [ 4 Ute | L OPERATOR
Attention | O| T T T . RECOVERY PROGRAM
R| E D DESCRIPTION PROCEDURE ACTION
P
Feed 6. If the number of cards re- °
Check moved is less than the left
{cont.) displayed number, remove
enough cards from the
" stacker indicated by the
) right displayed digit. Then
place these cards on the
bottom of the deck face
" - down.
7. Place cards in secondary
hopper (hait 1D was FO)
Y or primary hopper hait |D
was F1). ¢
8. Raise cards in primary hop-
‘—1) per and press NPRO key.
Then raise cards in sec-
‘:mdary hopper and press
NPRO key. Thisaction
turns off error indicators
on the MFCU panel.
9. Close MFCU top covers.
10. Press MFCU start key.
- 11. Press CPU start key.*
Combi- 1 Halt Identifier: The hait The action taken by the The restart for combination
nations of identifier displayed is one of operator is described under the | of errors takes piace in the
Errors those described elsewhere. particular halt indicator dis- following sequence and fol-
~ ke ‘ played. lows the procedure for the
o . arror indicated:
R 1. Feed Check
2. Print Data Check
N 3. Print Clutch Check
- 4. Punch Invalid
5. Punch Check .
6. Read Check or Hopper
Check
»
Error If the same’error is repeated The operator runs out the The program restart procedure
During during rggtart, the same halt MFCU and retrieve cards from is repeated.
Restart - 4 identifier previously dis- ° the stacker or hopper, as
played is displayed again. |f nec , to repeat the opera-
a new error occurs, the tor recovery action. -
identifier associated with it is
displayed subject to priorities
listed in combinations of errors. ¢

*1f the dual program feature is installed, press the hait reset key.

Figure{}l 1. (Part 2 of 6) Error Recovery Procedures (MFCU)
{
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ERROR RECOVERY PROCEDURE

the stacker, do the following:

8. Manually punch the in-
formation from the
marked card into the

\ card immediately follow-

ing it, checking for extra
punches which may have
resuited from the punch
check.

. Discard the marked card
and replace the remain-
ing card at its proper
place in the deck.

c. Mark the card and make
a note to the program-
- mer to check the card.

UNIT MFCUY . .
- 1\ -
Condition | P |[STATUS|I/0 | H
Requiring R|B B |[Att | A ’
/0 Y] ) JLite ], L OPERATOR \
| Attention | O|T T T RECOVERY PROGRAM
- R|E 10 DESCRIPTION PROCEDURE ACTION
Punch 2|1 1 |loff | F4 | Punch check means that extra | 1. Observe the back-lit panel ‘ The restart procedure is re-
Check or missing punches sare in the 4 on the MFCU to determine issue the last command except
card in the stacker indicated by which hopper fed the last that if read was specified, the
the second hait. card. read portion of the command
2. Check to determine if blank | will not be rg-executed. Fhis
Second Halt cards or prepunched cards way, a blank card is fed in from
P1 | Stacker 1 are being punched. If blank | the correct hdpper, the informa- |
02 Stacker 2 cards used, remove the tion is punched; printing is
03 Stacker 3 last cald in the indicated done if specified, and the card
04 Stacker 4 stacker and do Action 7. is stacked in the proper stacker.
If prepunched cards are Since processing may have
used, proceed with Actions | taken place in the read buffer,
h 3-8. (If in doubt, assume the read portion is not re-
prepunched cards are being | executed.
used.)
3. Press CPU start key* to ob-
tain stacker for error card.
4. Mark the last card in the in-
‘dicated stacker.
, 5. Press stop on the MFCU.
6. NPRO the feed from which
- the last card™was fed. Place
in that hopper a blank card,
followed by the card run
Qut, followed by the re-
maining cards in that hop-
per.
. 7. Press start on the MFCU.
8. Press CPU start key.*
N 9. Upon completion of the job
y or removal of the cards from

N

*if the dual program feature is installed, press the halt reset key.

Figure 2-11. (Part 3 of 6) Error Recovery Procedures (MFCU)
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ERROR RECOVERY PROCEDURE
UNITMFCU
Condition | P |[STATUS|I/O | H | . N
 Requiring | R|B B |Att | A
1o Ty o] L .| OPERATOR
Attention | O|T T T RECOVERY PROGRAM
- R I|E D DESCRIPTION PROCEDURE "ACTION
Punch 2|1 2 |Off | F5 A character which is not one 1. Press CPU start key* to ob- | If continuation of th\ job is N
Invalid of 64 valid characters has been tain stacker for error card. desired, the program may pro- /]
specified to the MFCU punch, 2. Mark the last card in the in- | ceed as indicated. The opera-
The character lessthe C& D dicated stacker as being in- ation is not re-executed.
punches was punched. Punch valid.
i checking was not performed 3. To continue job, press CPU
’ on the remainder of the card. start key or correct program
K ' The error card is in the stacker or data and re|}PL.
S~ indicated by the second hait. °
Second Halt o .
. 01 | Stacker 1. . . N
02 | stacker2 /
( Stacker 3 '
ﬁ Stacker 4 . ‘ . .
"Print 21 3. {0tf | F6 Data Check: caused by an To continue job, press CPU The program will proceed as
Check / s error in the sy nchronization start key.* indicated. The operation is not
N L/ '\'_ L between the attachment and re-executed.
L . the print wheels.
2 4 |Oft-| FC | Clutch Check: caused by an i o -
or error in the synchrol Béon \
between the attachrjent and .
F6 the print stepper cjGtch. .
Print 2|1 3 |Off FA Caused by an error in the For afull function error re- When the print data check is
Data _synchronication between the covery procedure, proceed detected, determine how many
Check ) 1 attachment and the print as follows: print buffers were not released.
’ wheels. 1. Pre‘«‘MFCU stop key. Display the stacker containing
' 4 2., Prest CPU start key® to the latest card and halt. After
* . display stacker contain- pressing start key, display a
. ing error card. halt if two buffers were busy.
Full Second Hait 3. Remove card from stacker | Then print-feed one or two
Fun n 4 01 Stacker 1 indicated by second halt cards and hatt at FO. Then N
Err 02 Stacker 2 . display. Call this card return to normal processing.
R ry 03 Stacker 3 one.
Procedure 04 Stacker 4 4. Press CPU start key."
‘ \\ 5. If 1/O attention lights,
. go to step 7.
Third Halt 6. If halt indicator FO lights,
FO press CPU start key® to [ -
* . obtain stacker for the
second card.
Fourth Halt \ Fourth Halt:
01 Stacker 1 a. If both cerds are from
02 Stacker 2 the same stacker,
[, 03 Stacker 3 ° ’ place the second card
04 | Stacker 4 removed under the A .
first card. : '
P b. if adifferent stacker is
} . indicated, place the
/ : - second card on top o
; * the first card.
*(f the dual program feature is installed, press the halt reset key. . -

Figure 2-11. (Part 4 of 6) Error Recovery Procedures (MFCU)
~ 4
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ERROR RECOVERY PROCEDURE
UNIT MFCU'
Condition | P |STATUS|I/O | H
Requiring | R{B B Attt | A
/0 Iy I |Lite | L OPERATOR
Attention o|T T T RECOVERY PROGRAM
R{E ID | .DESCRIPTION PROCEDURE ACTION
Full 7. NPRO the primary feed.
Function 8. Piace the cards run-out on
Error top of a number of blank
Recovery cards equal to the number -
Procedure of cards removed in steps
{cont.) ' 1-6. If the primary feed
’ was not being used, add
one extra card.
9. Press MFCU start key.
— 10. After halt indicator FO
.o ! tights, NPRO the primary
feed if it was not in use.
Remove one or two cards
from stacker as previously
shown by halt indicator v
and manually correct any
printing errors on cards re-
‘ moved in steps 1-8.
. 11. Place corrected cards in
: correct stacker.
12. Press CPU start key.*
Read 3|1 0 |Off | F3 Caused by: 1. Observexthe back-lit panel The restart procedure repeats
Check " 1. Off punched card. on the M to deter- reading of the card which
- 2. Damaged card. mine from which hopper caused the read check. The
3. MFCU feed problem. the last card Q:s . hopper information is re-
4. Cards in hopper back- 2. Press stop onthe MFCU trieved from the last command.
wards or upside down. 3. NPRO thef from A read check does not affect
- which the last card was fed | execution of the punch, print,
. and replace thRcard run or stacker select portion of the
out in that h r fol- command. Therefore, that
lowed by the remaining portion of the command is not
cards in the hopper. re-issued. ,
> 4. Press start on the MFCU. -
5. Press CPU start key.*
Hopper// 312 3 |Off | F2 A card was not picked from 1. Observe the back-lit panel | The restart procedure attempts
Check / the hopper. on the MFCU to deter- to feed the card from the hop-
d mine the hopper from per, in which theg hopper check
which the last feed was occurred, into tZe wait station.
* attempted. ’ If a read was specified in the
) 2. Straighten or, if necessary, | last command, the card will be
reproduce the damaged read. The hopper check does
card(s) in the hopper. from | not affect execution of the
“which the feed was at- punch, print, or stacker select
tempted. portion-of the command.
3. Press start on the MFCU: Therefore, that portion of the
4. Press CPU start key.* command is not re-issued.

*If the dual program feature is installed, press the halt reset key.

Figure 2-11. (Part 5 of 6) Error Recovery Procedures (MFCU)
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ER ROR‘R ECOVERY PROCEDURE

N UNIT MFCU
Condition | P |STATUS|t/O | H
Requiring R|B Att | A
1/0 ’ 11y Lite | L OPERATOR )
Attention | O| T T RECOVERY PROGRAM"
R|E 1D DESCPRIPTION PROCEDURE ACTION
Not 4 |- On Off | Caused by: 1. Locate the cause of the not | None.
Ready 1. Hopper empty. ready condition by check- The program loops on the SI0
2. Stacker full. ing the lights on the MFCU | instruction until the MFCU is
3. Chip box full or out of for: chip box full, covers ready. Then SI0O instruction is
machine, open, or stacker full, If executed and the 'program con-
4.. Covers open. these lights are not on, tinues.
. 5. Operator pressed stop key. check the back-lit panel on
i Note: No halt identifier is dis- the MFCU to determine -
played. The 1/0 attention which hopper attempted
light on the console is on. the last feed. Then check -
that hopper for hopper
’ empty condition. v
2. Correct the condition
/ ‘ causing the not ready.
?'\ 3. Press CPU start key.*® R
*1f the

al progeam feature is instatled, press the halt reset key.

Figure 2-11. (Part6.of 6) Error Recovery Procedures (MFCU)
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2.8 MFCU FEED CHECKS

Figure 2-12 Fr. D15 shows the possible MFCU feed checks and the
cause of each one for troubleshooting. '

. 2-20 4%71)
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During Which Operation Check Is Given
Every Punch Non-Punch | Print Non-Frint
Operation | Operation - | Operation ‘Operation Operation
Hopper Check T SO S
Feed Check 1 x ) ]
Feed Check 2 x "
s -
Feed Check 3 ’ .
Feed Check 4 x v
B r
Feed Check 5 x ,
Feed Check 6 . x
Feed Check 7 x -
Feed Check 8 ' x
FeedCheck 8 | _ x
|Feed Check 10 x
Feed Check 11, x
Feed Check 12 - x -
Feed Check 13 X ‘
Feed Check 14 \d x
Feed Check 15 X -
v -~

FeedTheck 16 4 x
Feed Check 17 . X

-
Feed Check 18
Feed Check 19 . Stacker
Feed Check 20 : Gear emitter check or fire CB check
Figure 2-12. MFCU Feed Checksf ‘ D ' 5



Given Under Which Solar Cell Condition Check [s Given

13

-| Dark
t Non-Frint | Covered Uncovered | Uncovered | Never Without
ation | Operation | Late Late Early” Dark Feed Cycle

Hopper Cell Card hever covered cell.
Hopper Cell Card covered -all late.
Read Cgjls Card Iéite"getting to
2 - | read station. ,
- Read Cells | Card jammed in read
station. ’
Read Cells ' - Card too long in read
station. \ )
- Prepunch Card left wait station
.. - without pynch regis-_
_ tration pr;swe roll.
’ Prepunch T [ i Card late to prepunch
cell.
Prepunch o Card late tg p;epunch
- : - ; cell in punch operation.:
. Prepunch " | Card out of registration
— I in punch operation,
! Prepunch o Card too long in
A N _ punch station.
/ Prepunch Card out of registration
_ ‘ in punch operation.
Corner * a _Card late to corner non-
‘ ' punch operation.
Corner ) Card late to corner °
1 punch operation.
i Corner v Card left corner with-
N out kicker.
x ) Corner . / Card left corner late
, U B non-print operation.
~ Corner /7 Card left corner late
print operation,
x Postprin; ‘ Cardgtc: longin
- prin tion,
Postprint ) Card early or late
leaving print station. ,
Postprint . THrd too slow to
stacker transport.

-

t
7

Jam

3 check

M / '
Dlé S410 FEMM (1/71) 2-21




2.9 SPECIAL TOOLS

The following special tools used in troubleshooting
System/3 are-either included in the System/3 shipping
group or are available from the branch office. See the
Integrated Maintenance Package User’s Guide (past
25899Q2) for detailed descriptions of the tools.

~ 2.9.1 CEDiagnostic Probe. — -

ThekE diagnostic probe (Figure 2-13Fr. D18 part 817971)

aats as a free-running oscilloscope which replaces scope usage

for most System/3 service calls. The probe can measure

SLT 100/700 and MST-1 signal levels. The probe also has

two MST-1 gates for gated operation. Consult the Integrated
.. Maintenance Package User’s Guide (part 2589902} for

2-22 (1/7D)

specific levels that trigger the probe. An assembled view of
the probe is given in Figure 2-13; insert A.Fr. D18 The lamps
(part 454612) and probe tips (part 453163), shown in the dis-
assembled view of the probe (Figure 2-13, insert B)Fr. D18
are field replaceabhle. - :

Note: The probe may give a wrong indication because of
electrical noise. For example, electrical noise can be caused

. by:

e The probe power cord close to the CPU memory mag-
netic field.

o The switching of flourescent lights. -
e Electric drills. ~

o Electrostatic discharge.

DI7 .



Probes

(Part 453163}

Bulbs

{Part 454612)

Figure 2-13. CE Diagnostic. Probe

CONTINUED ON

FRAME EO1
-~ 5410 FEMM (1/71)"2-23

ma‘j



. 2.9.2 Jumper Wires

* Six jumper wires (Figure 2-14) are included in each 5410
shipping group; two 6 wires (part 829117), two 12” wires
(part 2588263) and two 18” wires(part 829118). These

jumpers are provided for use with the MAP charts and dlgg— -

nostic programs.

. -

29.3 Single Pin Extenders . - ™

The single pin extender (Figure 2-15, part 2594238) is usd
to extend board pins when using the CE meter to measure
voltage levels. The use of these pins elminates shorting to
adjacent pins when using the meter leads. L

P

The MST-1 card extenders (Figure 2-16) allow the CE to
extend a card above the tops of adjacent cards on a board.
This makes the module pins on the back of the card more
“ accessible for probing with a scope of the diagnostic probe.
-These card extenders are stocked at the branch office.

2.9.4 MST-1 Card Extender

A

-

Figure 2-15. Single Pin Extenders

pr—

=5

1 i
¢ ~

Figure 2- 14. Jumper Wires
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Figure- 2#6. MST-1 Gard Extender
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Section 2. Features

2.10 DUAL PROGRAM CONTROL PANEL

The dual program controls (Figure 2-17) consist of:

2.10.1.1 dfesage Display Units

A messége display unit is provided for each program level.

These units operate in the same er as the message
s

* display unit in the system controls. -

. 2.10.1.2 Process Lights

b
These lights indicate which program level is functioning at
any time. If an interrupt.s being serviced, this indicator .
shows which index registers and program status register
are in use.

2.10.1.3 Halt Reset Keys

These keys are used to take a program level out of the
ptogrammed halt state. Pressing eitheg of these keys clears
the correspondmg message display unit and allows the

corresponding program to continue its normal operation.

*2.10.1.4 Intergupt Key/Light

—

Pressing this key when it is illuminated causes the program

in gperation at that time to halt its normgtGperation and

enter the mterrupt-handhng subroutine for interrupt level O
i will be resumed after the

Normal programmed opera
. interrupt routine sj Completion of interrupt servicing
with a start I/O in uction to reset interrupt request 0.

. 2.11.1.1 Program Load Selector Switch~

2.11,1.2. Start/Stop Switches .

The interrupt key is lighted only when the system is in dual -
programming mode and interrupt level O is enabled. Selec-
tion of wl;nether'the system is to be used in the dedicated or
the dual programming mode is accomplished via the start
1/0 instruttion. The start I/O instruction is also us2d to
enable or disable the use of interrupt level 0.

2.10.1.5 Dual Program Gontrol Switch

This rotafy switch is normally used in conjunction with the
console mterrupt key The status of thiseWitch is sampled
by the test-I/O-and-branch instruction. -

2.11 FILE CONTROL PANEL

The file controls (Figure-2-18) consist of:

X

This switch is used to se@t
loading is to be done. T
posmons refer to drive 1 only.

the unit from which program
fixed disk and removable disk

These switches (one per drive) turn the disk dive power on
or off when system power is on. With'the switch in the off
position, the removable disk can be replaced.

£d

e P1 ’ Sk

TN

—_— - AFCU
) . () 4

. / s / / --‘ LOAD P,KB
T CANCEL

D
(Program Level 1
Message Display Unit)

L

DUAL PROGRAM. )
CONTROL

MFCU
AUX
P-KB
CANCEL

: -

(Program Level 2
Message-Display Unit)

HALT
RESET

PROCESS

INTER .

HALT
RESET

PROCESS

3

-

Figure 2-17. Dual Programming Control Panel
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FIXED
DISK
PROGRAM LOAD ~
SELECTOR MFC REMOVABLE
. DISK
. "START
DISK 1 @ READY OPEN
STOP .
' START )
DIsK 2 ' d READY OPEN
- STOP

- l?igure 2-18. Disk Control Panel.

2.11.1.3 Ready Lights

These lights one for each drive) light whenlthe dlsk drive
is ready for use. If operation of the drive is attempted
before this light turns on, the I/O attention lighten the
con(rol panel will light.

2.11.1.4 @pen Lights

These lights (one for each drive) indicate that the associ-
ated drive drawer can be opened for changing the removable
disk. This light turns on when the start/stop switch is
turned to the stop position, the read/write head has been
retracted, and the disk has come to a stop.

. 2,12 BSCA |NDICATOR PANEL

The BSCA Indicator panel (Flgure 2-19Fr. EO4 consists of

2.12.1.1 BSCA Attention Light

The following table shows the condmons indicated by
this light.

Instruction Condition Indicated

Any receive or transmit and Data get is not ready.
receive or (on non-switched
and multipoint networks

only) receivdinitial.

Auto call or receive initial
on switched netyvork.

Auto call unit power is off
or dats line in being used.

Any SIO except control Either (1) the BSCA is dis-

SiO. abled or (2) the external
test switch is on snd BSCA
is not in test mode.

None. Data set i§ not ready.

226 (1/71)

2.12.1.2 Unit Check Light

This light turns on when any bit in status byte 2 is on. Also,
when an SNS transition or SNS stop register instruction is
executed, it is possible for an LSR, S register, or DBI regis-
ter parity check to occur, resulting in a unft check condition
with the unit check light on. Under such a condition, the
status byte 2 bits may all be zero.

The unit check indicator signifies that the BSCA program
should enter an error recovery procedure.

2.12.1.8 Data Terminal Ready Light

This light indicates that the BSCA is enabled and that
the data terminal is ready for use.

2.12.1.4 Data Set Ready Light

The DT SET READY light indicates that the data set
reddy line from the data set is on and that the data set is
ready for use.

2.12.1.5 Clear To Send Light

This light indicates that the clear to send line from the data )

set is on and that the adapter may now transmit.
' 1
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. 2.12.1.9 Transmit Mode Light
r BSCA - 2
BsCA OT TERM oT SET . The TSM MODE light indicates that the adapter has been
ATTN) READY READY instructed to perform a transmit operation.
TEST EXT .
MODE TEST SW 2.12.1.10 Receive Initial Light
TSM CLEAR TSM o - e .
MODE TOSEND TRIGGER This light is turned on by an SIO receive initial instruction.
LS ' It is turned off at the end of the receive initial operation.
RECEIVE CHAR RECEIVE
MODE PHASE TRIGGER h
RECEIVE BUSY UNIT 2.12.1.11 Busy Light : -
INITIAL CHECK . ‘
. This light indicates that the communication adapter is ex-
CONTROL DATA DIGIT ecuting a receive initial, tran’srm't and receive, auto call,
MODE MODE PRESENT receive or loop test instruction.
ACUPWR CALL DT LINE
OFF REQUEST IN USE .
2.12.1.12 Character Phase Light
1200 BPS The CHAR PHASE light indicates that the adapter has
established character synchronism with the transmitting
m station. The light is turned off at the end of receive
® operations and whenever character synchronism is lost.
600 BPS
RATE SELECT
2.12.1.13 Data Mode Light
L
Note: Rate select switch is for machines This light is turned on by the decoding of an SOH or STX

. ide the United States. : . ) ) .
used outside the United during a transmit or a receive operation. It is turned off at

the end of the transmit or receive operation.
Figure 2-19. BSCA Control Panel

2.12.1.14 Control Mode Light

This indicator is used only on systems that have the station

2.12.1.6 Receive Trigger Light _ select feature installed. The light is turned on by an EOT
o sequence during a transmit, receive, or receive initial moni-
wi@t indicates the status of the receive trigger. The tor operation when the station select feature is installed. It
light s on when the trigger is at a binary O state. is turned off by the decoding of an SOH or STX.
/

2.12.1.7 Transmit Trigger Light } 2.12.1.15 Digit Present Light

The TSM TRYGGER light indicates the status of the trans- This light indicates that a digit has been obtained from

mit trigger. The light,is on when the trigger is at a binary storage for the auto call unit when the auto call feature has
0 state. : been installed.

2.12.1.8 Receive Mode Light 2.12.1.16 Auto Call Unit Power Off Light

This light indicates that the adapter has been instructed to The ACU PWR OFF light indicates #hat _the auto call unit
perform a receive operation. (special feature) power is off.

5410 FEMM (1/71) 2-27
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-2.12.1.17 Call Request Light

On systems with the auto call feature installed, this light

indicates that the communication adapter has received an |
SI0 auto call instruction and is performing an auto call. |
operation. ' \ .

J

o
v

2.12.1.18 Data Line In Use Light

On systems with the auto call unit installed, the DT LINE

IN USE light indicates that tw data line occupied line from
the auto call unit is on.

2.12.1.19 Test Mode Light

This light indicates that the program has placed the adapter
in a test mode of operation.

2.12.1.20 External Test Switch Light

The EXT TEST SW light indjcates that the switch at the
data set end of the medium speed data set cable is in the
test position. For high speed\data sets, this indicator is

228 (H71)

y active when the local test switch on the CE panel is}\the
on position.

2.12.1.21 Rate Select Switch

This switch, which is present only on systems installed out-
side the U.S.A. that have the rate selection feature as well,
controls the rate of transmission and reception of data.

-

2.12.1.22 BSCA Step Key

The BSCA STEP key, which is effective only when the
communication adapter is in step mode, causes the com-

munication adapter to advance one bit-time for each key
depression.

.

v
2.12.1.23 Local Test Switch

This toggle switch sets the high speed data set into local
test mode and causes data to be wrapped around through
the data set with a start I/O loop test instruction in test

" mode.
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Page of SY31-0244-2
Revised December 1, 1971
By TNL: SN31-0307

Chapter 3. Preventive Mainten\{oe

Section 1. Basic Unit

® 3.1 SCHEDULED MAINTENANCE

Perform the following maintenance every three months:

1. Check filters visually and replace as necessary.
2. Check cooling fans for proper opera9on.
Caution

Do not use IBM cleaning fluid on plastic parts.

3.2 1/0 DEVICE MAINTENANCE

Scheduled maintenance for I/O devices is included in the
maintenance manual for each device.

5410 MM 3-1

EQ7



- CONTINUED ON
FRAME A0 __
CARD _2

E08



	a01
	a02
	a03
	a04
	a05
	a06
	a07
	a08
	a09
	a10
	a11
	a12
	a13
	a14
	a15
	a16
	a17
	a18
	b01
	b02
	b03
	b04
	b05
	b06
	b07
	b08
	b09
	b10
	b11
	b12
	b13
	b14
	b15
	b16
	b17
	b18
	c01
	c02
	c03
	c04
	c05
	c06
	c07
	c08
	c09
	c10
	c11
	c12
	c13
	c14
	c15
	c16
	c17
	c18
	d01
	d02
	d03
	d04
	d05
	d06
	d07
	d08
	d09
	d10
	d11
	d12
	d13
	d14
	d15
	d16
	d17
	d18
	e01
	e02
	e03
	e04
	e05
	e06
	e07
	e08

