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PREFACE

This manual contains maintenance diagrams for the following
features of the IBM 1130 Computing System:

Synchronous Communications Adapter
IBM 2501 Card Reader Adapter
IBM 1231 Optical Mark Page Reader Adapter

Use the system diagrams at the engineering level of the
equipment being serviced when there is a difference between
the system diagrams and the maintenance diagrams in this
manual,

Fourth Edition (May 1970)

This manual is a complete revision of SY26-4003-2 and obsoletes the previous
edition.

Specifications contained herein are subject to change from time to time. Any
such change will be reported in subsequent revisions or Field Engineering
Supplements.

Copies of this and other IBM publications can be obtained through IBM Branch
Offices.

A form for readers’ comments is provided at the back of this publication. If the

form has been removed, send your comments to IBM Corporation, General Systems

Division, Product and Programming Publications, Boca Raton, Florida, 33432.

© Copyright International Business Machines Corporation 1967, 1970
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LEGEND

In positive logic representation, signal levels are disregarded . The negator (N block symbol) is used
to invert logic, not level. Passive elements (such as drivers and pulse shapers) generally are not shown,

since they contribute nothing to the logic.

LOGICAL ELEMENTS

TIMING ELEMENTS

AR DF

2.5ms
—_ A |- —1 OR |— —1 S§
AND OR Single=Shot
10 kHz
—q OF }— — OSC
Exclusive-OR NOT Oscillator
(Negator)
PASSIVE ELEMENTS
SPD
- SS |}— — ST p—
Sample-Pulse Schmitt
Driver Trigger
STORAGE ELEMENTS
Either Indicator FFo[
Designates [~ Lamp
Shift Input [ Multiples
I
AC123-e— ALD Page Flip-Flop
(Complement Input)
REGISTERS AND COUNTERS
Partial Full
Transfer\ I Transfer\
Clear 0 3 Indicator

(Reset)

Register Name
0 AA123

High Order / m
Gate —')'(

Logic
Page Number

SHIFT REGISTERS

Advance

Input
P_|

— Oufput

b——Tag

Reset

MISCELLANEOU S

- Number
Parity of Lines

Generator in Bus

16

Parity Check on

Data Flow Indicatable Bus

O

Pluggable or
Switchable

Full-Time
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SWITCHES
Name

PB SW

Momentary 3

Name !

SwW

Multi=Position

Single=Throw

XX Abbreviations

| V = Voltage Amplifier
LD = Line Driver
DF —AR XX}—
AR ’A LT = Line Terminator
. MD = Magnet Driv
Differ.e?fial Smgle-.-E.nded HD = Hef:%r;v:rer
Amplifiers Amplifiers ID = Indicator Driver
CD = Core Driver
FL — Data IV
Control
f— Clear
Flip-Latch Polarity Hold
Counter Advance
Gate—X ‘L_‘]/+ For UP Count
Clear - For DOWN Count
c Counter
LA P BC321 5
High Order
Advance
0\
1\
2
Ny
Input es— 4\
5\
6
N
Line I Output

Reset

Multiple Line Transfer
1

2
3

On~-Page Connectors

Off-Page Connector

>

With Alphameric
Locations

B4 A3

With Line-of Sight Arrows
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Diagram 63-10.

Diag 64-10 and 64-50

v 3 v 4 5 v 6 v 7 v 8
Diag 64-50
0 )
S D
erial Data XIO Sense DSW
DsSwW
Diag 64-30 Diag 64-30 X10 Start Read A e
Diag 64-! i 4-60
Phase Advance fag 64-30 Diag 6 8 XIO Sense ILSW
c 'y R, " —
Receive Receive ILSW
mr——==—™1 Clock Controls 7
FC221 FC231 :
. FCi121 FC531
Diag 64-30 | Reset XIO Read
Phase : (No Modifier)
Count
Control A | SCA "Slave” RCV ldles Before Data Phase OR
| Diag 64-50 —
FC211 | 0 X XI1O Read
Diag 64-20 | Diag 64-30 ldle Diag | 64-50 (Modifier 14 or 15)
Sync
| : Diagnostic Read
Osc EL‘:;:‘OI t élr:;‘im" Reg -3r Comp Word 1 or 2
| r -
Fcion FC1 : | FCi131 FC421
r Diag g—_ZO__' RCV Shift L _}_ 7 | @ FC751
i Data Set r—-=-=--- - 1 > ToRDR XIO W ______*
| Timing | Xemit Shift Set Reset (N M:Itiiler) Buffer
| (ption)  LXEORB___ 4 > ToTR x—= ° Load
XIO Write
(Modifier 13)
1/0 Bus Out
B
. Diag 64-40 and 64-50 Not
Diag 64-40 Buffer Load
XI1O Start Write uner hos
XIO Control — Transmit
Svnchroni Controls
Modifier 11—l
FC321 FC641
Diag 64-20

~¢———————— Recelve Serial Data

XIO Control — 3
Modifier 12—

Diagnostic
Mode

SCA Data Flow and Control

Communications Lines In — g4

0 0
1/0
Bus In
1 To CPU
@ —.
0-7
F
Bl
8 8
Diag 64-50

6 BSC
7
STR
or BSC

Reset (on)

' e Transmlf Serial Data

FC311
Data
I— —_——— Bypass u —————— -
4
A
Data Set

————» Communications Lines Out

FC361
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A

| 4
64-60, 89
64-40,C9
64-40,89
64-60, E4
64-20,C5

B

>

C

| 4

D

>

E

Diagram 64-10., DSW and Diagnostic Read Words 1 and 2

2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
1/O Bus In 65-20,E8
64-20,B4
(Not) Lvl 1 Int Req 64-20,C3
N
Read Response
Write R
Tilr.rlleeoute sponse or| A XIO Sense ILSW
Answer Reg {_Lvl1Int Req A |ILSW Bit 1
Int Lvl 1
(Not) Inhibit Interrupt — Y
A DSW Bit 0 _A Al Diag Rd 1 Bit 0 A A Diag Rd 2 Bit 0 A
Read Response 64-40,C3 64-20,A6 Clock Gate
A |DSWBit1 A . A Diag Rd 1 Bit 1 A A Diag Rd 2 Bit 1 A
Wrt Response 64-60,B7 Idle Char Tr 64-40,A7 Sync Cir
A DSW Bit 2 A — A Diag Rd 1 Bit 2 A ' A Diag Rd 2 Bit 2 A
64-60,E9 Check 64-40,D7 Char Complete 64-30,C4 First Xition
A |DSW Bit 3 A Diag Rd 2 Bit 3 p A Diag Rd 2 Bit 3 A
Timeout 64-60,C3 64-30,C3 PC Cirl Tr
A DSW Bit 4 A Diag Rd 1 Bit 4 A A Diag Rd 2 Bit 4 A
Auto Ans Req 64-20,A4  Diagnostic Mode 64-50,C4 RCV Tag
A DSWBit5 A A Diag Rd 1 Bit 5 A i A Diag Rd 2 Bit 5 A
64-40,D5  Busy 64-40,84 64-60,C7 Char Phase
p—— ——— ———
DSW Bit 6 Diag Rd 1 Bit 6 Diag Rd 2 Bit 6
64-60,D3  Enabled A PR 64-40,A4 3 Sec Timer T e FC732 CE Use e
A DSWBit7 A A Diag Rd 1 Bit 7 A A Diag Rd 2 Bit 7
FC361 Ready 64-40, B4 1.5 Sec Timer 64-20,B5 Single Cycle PB
A DSWBit8 A A Diag Rd 1 Bit 8 / A Diag Rd 2 Bit 8
64-60,A4 RCV Run 64-50,D9 Send Data/Space Bit FC732 CE Use
FC731 FC732 FC732
DU101  XIO Sense Device puol XIO Read U101
A DIVIRA] Area 10 DU A
DU Area 10 DUI21  UBit 15 pbuizi

ILSW and Device Status Word

Diagnostic Read Word 1

Diagnostic Read Word 2
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Diagram 64-20. Clock Controls, CE Mode and Switches, and Diagnostic Mode

Raw Osc A A5, C3;

E4; 64-60, E2

Gated Osc A 64-30, A2

Gated Os B

64-30, E2
64-60, A6

clocking. When removed, data set (D/S)

2 v 3 v 4 v 5 v 6 v 7 v 8 v
64-40,C6
64,40,A3 Gated Control 64-10,C5 3
; ; 64-60,C7 D24800 _ | A
DUI21  UBit 12 o Dicgnestic Mode ’ Baud SW ]
it A C3 (Not) CE Mode | Diagnostic Start_64-40, Dé FC101
D6 DC Reset FF 64-40,C3 St Wit Bs (Wob) Gk Gote 64-50,C8 153.6ke (Not) 2000__
64-60,C3 End Op - Jox (Not) Diagnostic Mode | 64-60,C5 I "Area 10 FCe41 Baud SW A
A FC3n 64-40,D3 ] OR Set Wr Diag or Sync 64-60,C2 Osc OR
A Diag or Sync FC101
" D2 2000 FC101
D Bi —
U121 U Bit 1 OR L or Baud SW A
64-40,D4 Transmit Mode
A9 Raw Osc A D3,E3 Freq Dividers
C3 (Not) CE Mode] A P ' eq
> 64-30,C4 __First Xition 1 dor A Clock Gate [—64-10,87 —P{A]
Inactive e 64-60,B4 RCV Mode A R D2 2400 A
Level ¢ CE Jumper C3CEMode _ p] L i Baud SW OR
Nore I 6460,C7 Rt Clk 16 @ RCV Ckts FL P Feiot
i CE Jumper — o (Not) Clk Gate ]
BSC Mode 64-10,A4 Lyl 1 Int Req ey
+ FC111 64-30,C2 F—FCIOY
. STR Mode FC111 Note A5
A
B | E5 Xmit Shift Tr A
D2 1200
’__LJ;: CE Pushbutton (Pressed) EPB Single Cycle PB Baud SW  Eci01
]
le FL 64-10,C7
CE Pushbutton (Normal)
4 T— 1 |
L CE Single Cycle FCan A
Pushbutton D2 600 _ |
. . Baud SW
Inactive | o CE Mode @ (Not) Diagnostic 64-40,02 FC101
Level (g Jumper
FC411 A9 Raw Osc A Inhibit
C Note —— P A Interrupt Req
NO CE Mode [ A Ose
Not) CE Mod
| Ra {Not) CE Mods 1 (Not) Inhibit 64-10, B2
A5
A4 64-10,84 (Not) Lyl 1 Int Req | Interrupt A
A D2 2000_|
| 2 Baud SW  'Ecior
CE Single
A8 Shot9
B8
A8, C8
SS
B8 R C5, E4
gl Polse Sw DB EIENITEE= OF P feset A D2 Single pulse SW ;
r
’ FC331 64-60,C2 FCI01
St Wrt @ Area 10
CE Mark A
CE Mark/Space SW UBit 9
J:CE Space Xmit Shift 64-50,C7
B6 Clock Gate FL
> External Xmit Timing
Alor Xmit Shift Xeit Shift Tr__B5,64-30,A2
64-30 A7_XM 16 N I |_{O SPD P ,64-40'02 Note - Jumper inhibits continuous clock gate when
, A7 1] A ’ off-line and in CE mode.
Xmit Timing Y I TCaal FF
D/T Clking D/T. 64-30, A4 Rst Xmit Clk Note J?mper ?Ilows interrupts while running
. Inactive y <~ % N Clking — =ikl SPD | RCV Shift 64-30,C2 dl'ugnoshc mot.!e and CE mode, e.g.,
3 _’!‘ Dot }J Level FC361 A9 Raw Ocs B ) A 64-50,A3 Display Function Test.
5 I e 2 .
| Set ! Note 5//5 Ciking pS Note Jumpers required for data terminal (D/T)
—_———— 64-30, E8 R16 A sS RCV Shift SS  64-30,D2
[ F—OR| RCV Shift Set clocking is active.
RCV Timing I N I A Note Jumper prevents resetting 'clock gate' FL
| FC361 RCV Shift Tr when using single cycle PB in CE mode.
D5 DC Reset




(0L/9) WAWA J seInjead 0STT

]

XMI
E2 XM1 64-20, E3 (Rot) X0
] r X i
64-20, B9 Gated OSC A (Ron) X0 A Xmit 9
{Not) XM16
A XM1
XM2
(Not) XM4 Xmit 11
64-60,C6 Rst Clk 16 ® RCV Ckts XM8 A
OR {Not) XM1&
64-20,E6  Xmit Shift Tr &KL
Reset XM Clock 64-20, E4 D2 RCV shift 55 [ ]
’ —~ N A L_I A
BSC Mode o D/T Clk & e B Rl 3
—1+—OR 6
B orR |— - — R | I - e Not) R2 A RCV 25
Half-Duplex (2-Wire) ® D/T Clk ,~ e mglAs Rri:/ )RE?: Mem Ti AT (Not)R4 |
FC131 . (—'—'“T' FC131 R8
E Both jumpers out for D3 FCI131 E6 R2
D/S clocking D/S Clocking or D2 Rl
B Duplex (4-Wire) STR R2 A RCV 27
Not) R4
R8
64-40,A9 Rst + All Turn Around + EOP
R1 ‘
(Not) R2 A RCV 29
R4
R8
> PC Cirl [ 64-10,C7
64-50,A3 RCV Space tr FC121
—P A r— OR
FF
{n} — T
211 A
c ] |°% &
64-20,E6 RCV Shift SPD
64-10,B7
64-20,B4 Memory AR1 AR3
A
b First Xition First Xition False Start P o
P 64-20,B6 (Not) Clock Gate A (Not) PC —P 1~ p—P
EF (Not) PC16 A False Start OR
. p D2 RCV Mode | _64-60,D5 FC231 FC231
E3 Set Rl
FCI11 I 1
N
11
D 64-20,D5 DC Reset
64-20,E6 RCV Shift SS p
End Correction
D/S Clocking or A Cycle SPD
B4 Duplex (4-Wire) STR »—@\ — A
OR
64-60,B4 RCV Mode B4 (Not) CP Mem Tr [—JOR
> b4 Advance STR Mode | A
4
AR A B A _l
AR Rl R2 R4 R16  64-20,E3
AR _I setRl [—D7 [oR P X L P m o
A3 Gated Osc A Pl FF FF P FF
A o A OR]
E Inhibit ﬁ °
Not) AR] c FCi21 Fcizi l— FCi21
Not) ARZ A [ 8 | P
Not) AR3 A Retard A A

P4
,_ Rst Clk 16 ® RCV Ckis
R2 B4 2 OR
- [ ri \n@cv Shift SS
64-20,B9 Gated Osc B |

) )
e

Diagram 64-30. Clocks, Phase Counter, and Advance/Retard
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Diagram 64-40, Synchronize and Start Write

2 v 3 v 4 v 5 v 6 v 7 v v 9
10-80 1S
Gated Control  64-60,C2 RCV Mode Start SS DUI11  XIO Sense Rst 15
" 64-50,A6 ss S 64-60,C5 A | DSWRs
64-20,A2 FC37 DUIT  Area 10 DSW Rt + All Turn Around 6460, E2
10-80 uS OR
OR All Turn Around [
ss Xmit Mode Start SS FC371
FCaal T 64-60,C5
FC371 64-60,C3 End Op Tr R Rst + All Turn Around + EOP 64-30,B2
D4 Xmit Mode 64-20,D5 DCRst |
D7 (Not) Clear to Send A RCV Timer 1—64—10,C5 €8 (Not) Gated 11 . Sync Counter FC341 §ync Cotr
— 3 Sec L 44-10,B7
—OR ’
64-60,B4 RCV Mod ] ™ L
DU01  XIO Control ’ e A fean A FF DUI0T XIO Sense Dev
UM Awi0 |, 64-20,A9 Row Osc A » _oR DUIT Area 10 A
Kl Te R —|OR FCo41 DUI21 UBit14 | Fire Timeout S5 B2
Prog Timer A —OR—————
FC311
35 I
bui21 U Bit 10 g . |
— 4 o Fcs4l Set Timeout Timeout Timeout FC371 64-60,A5
A FC341 B8 R 8 DCRet F 64-10,B2
— P~ / S
' FF
Note c9 g‘lof\)NiefR Char) Phase RB301 %: OR B
et esp. A
A .
B9 Reset Timer FF rf FC351 B4 Prog Timer | A op|Ret Timer FF. B2
64-20,D5 DC Reset FC341 ]
L Timer Tr 64-10,C5
B6, D6, D2 Transmit | —
! 80MS et 64-10,C5 FC341
Timer BSC Mode A
A9 Fire Timeout SS I_I (Not) Timeout SS 1.25 I' Transmit Timer
SS N A Sec ¢ STR Mode —OR
10 Allow Wrt Re: A A Set Char Phase 64-60,C5
FC341 FL OR ® ] B5
FC641 Set Wrt Re
FC3dl C3 St Wrt Area 10 JE_l— P 64-60,E4
Sync Tr BSC Mode Alor FCa4n 6460, C4
DUI21  UBit 11 P L — ey + EOp Wit Response i Rogp
64-10,B5 A3 RCV Mode —————— 64-10,B2
64- rt Read Area 10 — ’ <IN A A
64-23,22 SE::! Oea = il FCn 64~20,A4 Diagnostic Mode | P_L
’ 4 OR P BSC Mode -—T FCo41 p F (Non)
—_— / RB301 B Bit 1 |A Not) Wrt Resp
DUI0T  XIO Start Write Feszi — A ' —
a LLfstwer avea 10 27202 I8 Mode 1 Gated 11 64-50, E6 >
DUIT  Area 10 , A Xmit 11 A e X
Kuzin 14 P Transmit Mode Xmit Mode .~ ] T l (Not) Gated 11 A6
L;li OR F m | Ha‘llf-D:plex Request to Send :_Dq:u ?et_} Clear to Send el ‘
64-20,C4 CE Mode o - NOTE FL 64-20,A3 (2-wire) A I 200ms =9
N N L 64-60,B2 —1 | Delay N (Not) Clear to Send A3
(Not) Diagnostic ~ CE Jumper P A3 Note TCa61 L —
Character
64-60,C4 RCV or EOP Fcn FC361 64-50,C9 TSR Empty 64-20, A6 Diagnostic Start P Complete | Character Complete 64-50, E7
64-20,E6 Xmit Shift Tr Alor or |2 ahet0.Ca 64-30,A9 Xenit 9 A P 64-10, 85
64-60,09 Check 64-40,B4 RCV Tr I ’ - DC Reset FF
B2 DC Reset 64-20,D6 Xmit Shift
64-20,A4 (Not) Diagnostic Mode A Busy ® Not Diag Delay S5 FCé641 Note CE Jumper - force transmit mode.
A3 RCV Mode 1.0M5 Lor ) ) N
A Note Line always active when jumper is removed
A Des|scly L for full-duplex (4-wire) operations.
FC741 L] -———9 Note Line is inactive with jumper removed.
. ~ | FC331 -~ b .
Active PN 4 ™y Data Terminal Ready | Data | Note Required for 1131 control of 'data terminal ready’.
Level Full-Duplex (4-wire) / D/T Ready L Set _: 'Data terminal ready' is always active with
Operation Note Note -~ jumper removed.
Note Timer outputs are active after specified time delay.

Input must be present for duration of time delay.
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pUI21 U Bit 14 6 Bit Frame 6 Bit Frame C3,E8
1/O Bus Out 8 P A
FF
A 64-60,C5  (Not)RCV e (Not) Xmit P
- Not) 6 Bit F C3, E8
_R.(.:_V&ﬂ—él‘ 30,C2 Bits arrive serially. Each RCV shift will P @ (Not) 6 Bit Frame C3,
shift the bits in the RDR one position |—_ FC321
=== towards tag and set position 0 with the
RCV Shift value of the incoming line. (Mark = 1
| RCV D S - ! .
l Data Set F CV Dato/Space 64-20,E6 RDR Space = 0) When 'RCV Tag' is decoded, 64-40,A3  Gated Control b 7 Bit Frame 7 Bit Frame C3,E8
o _: \ (Not) CE Mode A (Not)RCV 0 data phase will move reg contents in DUI21 U Bit 15 A
/ CE Mark Space SW ] . o0{|0 parallel to the buffer. The RDR is reset
» rk/opace —OR Space (Mark) A/ .
" 1 to logical zero. FF
CE jumper A y'd L p
CE Mode | s > oKl . (Not) 7 Bit Frame C3,E8
3 FC321
4 L
Note: Jumper allows receipt of line data V' 5 3 0-7 Equal A
in CE mode when mark/space SW A 1 ||
is set to SPACE. 64-60,A8 Set Pseudo Tag 6 /6 |6 ldle/Sync ldle/Sync 0-6 Equal R A |OR Idle/Sync 64-60,B5
B 7 7 7 0 oflo Compare —
V' 0-5 Equal [ |
T Tag |T_‘ 1 A
¥ 2 FCa21 FC421
64-60,C6 Reset Clk 16 ~RCV Ckis FC511 3
FC521 IRNotD
64-60,B8 Reset Desrl Set O OR X 4 8 TRNot1 |
S ( RDR Bif 0 sef on. ) 5 ¥$ :’f:g A A
RDR Bits 1~ f. i WPy p— N
its 1-7 reset of A9 6 Bit Frame :_ 6 TSR Not 4 TSR Not 5 o N or
A9 7 Bit Erame A log [RCY Teg_ 64-60,B5 ; 2115 T o — or | TSR Empty 64-40,05
A [ORF——64-10,C7 | A
A9 (Not) 6 Bit Frame FC751 TSR Not 6
n A FC641
B9 (Not) 7 Bit Frame | FC641
C DU101 X10 Write D3 64-20,A6 Diagnostic Start
. 64~
puIm Area 10 A o A [Write T6 I R €, D2
11 T6 S
TN A et Idle/Sync
DUI21 U Bit 13 FC3N 64-20,D6 Xmit Shift The TSR is loaded in parallel from either the idle/sync or buffer regs.
KU211 14 Reset Idle/Sync The first 'Xmit Shift' will shift each bit down one position and set
» A position zero to a logical 1. Each succeeding *Xmit Shift' will shift
the bits down one position and set position zero to a logical 0 until
FC311 P 'TSR Empty" is decoded. 'Character complete', active at the next
. OR SPD y TSR 'XM9' time, resets TSR positions 0-7 to a logical 1.
i o|Ro
1
64-60,E7 Buffer Empty A ) N
D Xfer B Re 3 Ny
FC321  (Not) U Bit 13 FC311 oo 8 s N .
FC321  (Nof) UBir 14 A [ro8ir s M| A7 efitframe
FC321  (Nob) UBit 15 A a8 A
i A —— |——|_
C4 Write T-6 6\ 7 —— — —1
7 H————1 4] d D !
(Not)RCV Ir . A5 7 Bt Feame] A |OR|—q—2nd Data/Space | Data |
Wr-set Bfr Chk Overrun 64-60,D5 oy L —_ Set |
> : 64-30, B9 RCV 27 64-60,84 A ——__p_-E Line |[Line - ] |
A Xfer Desrl to Bfr P —]OR FCol1AA A
- STR Mode it Eﬁﬁl  64-10,D5
FC531 RCVMode A A9 (Not) 6 Bit Frame
: " 4;5‘2:‘{!” Reser i | |7 Dot) 7 Bit Frame
DC R Rst Bfr + Wrt Mode Bfr R eset Bit
64-60,B8 Data Phase/Diag - Keteﬁ:—- OR == Moda Bfr Reset ’ Lp
E 64-30,B9 _RCV 25 A ‘ L p A
Buffer Empty l:‘ A —1
DC Reset L p Reset TSR
(Not)RCV _Mode I oy
DU101 XIO Read A Xfr Bfr to BReg. FC741 Character Complete | _ | OR (0 thru 7)
' 64-60, B4 -P Note: Negative logic is used in the TSR,
DUI1T Area 10 ’ 4 D . .
64-10,D7 Reset signals turn triggers to the on
FC731 A Read Chk Gap 64-60, E4 (logical 1) condition.
K211 16 1/O Bus In .
1/O Bus In FC73l /
64-10, A9 8

Diagram 64-50. Read and Write
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6

2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
CP Memo
puI21 UBit 15 Send RCV Run 64-20,B9  Gated OSC B - ry
A
P .
B FF 64-40,89  Time Out P FF . (Not) CP Mem Tr 64-30, B3
DUI21 UBit 14 STR Mode A [
A 1A RCV Run  64-30,B3 OR
- -
=t 64-10,D3 | FCa7 A Set Pseudo Tag ~ 64-50, B3
FC531
St Read Area 10 64-40,C2
> C5
D XIO Start Read . C7 (Not) Char Phase %4-10, 85
v s p—gtive RCV Tr  64-40,D4 64-30,89 RCV 27 A l— [ Jor
puUIn Area 10 A or] 64-50,B9 Idle Sync RCV 29 A Rst Desrl @ Set 0 64-50, B2
——P ﬂ FL FC421 (Not) Idle Sync e Char Phase | [22!
-~ —P Not) RCV Tr  64-50,D6 . ]
IR AT S FCan S e e A O3 revar [ Data Phase/Diag 64-50,E3
Not) Dia T 64-30, B9 RCV 25 —H
B (Not) Diag CE Jumper FC531 Data Phase —J b5
Force RCV Mode L_{ |
FC4an 64-50,C4  RCV T,
"T A RCY Mode = A p| feod Response Read Response
64-40,D4  Xmit Mode N ] OR | IR
L] 64-20,B4
64-40,A3 ] Character Phase FC531
64-50, E6 A I R .
’ B7 Idle Char -0 64-20,A4 Diagnostic RB301 B Bit 0 FC351
64-20,D5  DC Reset - FL e
A L P R
(Not) BSC Mode FC531 ol (Not) Char Phase A5
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Diagram 65-10. Synchronize, Start Write, and Write (Objectives and Operation)

2 v 3

'Synchronize® Objectives - STR

Transmit contents of idle-sync register repeatedly.
Block write responses for 1.25 sec.

When write responses are allowed, continue transmitting characters
from CPU core storage under program control .

'Synchronize' Operation - STR (64-40)

1.
>
2.
3.
4.
B
5.
6.
| 2 7.
8.
9.
10.
C
11.
12.
»
D
»
E

Turn on 'synchronize trigger' FF (C3) and 'transmit* FL (D3) and reset
off the 'buffer load' FL (64-60, D7).

Start 1.25 sec timer (B4) and fire transmit mode start SS (A4).
Start clocks, if not already started (64-20, A4).

Activate ‘request to send' line (D5) if not already active. In full
duplex (4-wire), this occurs when the SCA first becomes busy and is
not in diagnostic mode.

After about 200 ms, data set activates 'clear to send', if not already
active. 'Clear to send’ remains active as long as 'request to send'
remains active.

With TSR empty, at "Xmit 9', turn on 'character complete' (D6).

At 'gated 11!, attempt to set 'write response’ but cannot (C8).

With buffer empty, at 'gated 11', transfer sync register to TSR
(64-50, E6).

Repeat steps 6, 7, and 8 until 1.25 sec timer times out.

Turn on 'transmit timer' latch (C5). Allow write responses until

turned off.

At the end of the 'gated 11' which sets write response the first time,
turn on 'character phase' FF (64-60, C6).

With the next 'start read write end op®, turn off 'synchronize
trigger' FF. "This furns off the 'Xmit timer latch'.

'Start Write' Objectives - STR

1. Transmit contents of idle-sync register once.

2. Start transmitting characters from CPU core storage under

program control .

'Start Write' Operation - STR (64-40)

1. Turn on 'transmit' FL (D3), activating transmit mode. Reset
‘buffer load" FL off (64-60, D7).

2. Fire transmit mode start SS (A4), activating ‘all turn around'.

3. Reset controls for other operation, such as 'receive' or 'end op*
(64-60, B2, C2). Turn off 'char phase' FL, but not 'CP Mem'
FF (64-60, C6).

4. In half duplex (2-wire) system, activate 'request to send' (D5).
In full duplex (4-wire) system, 'request to send' is always active.

5. Approximately 200 ms after 'request to send' is activated, data
set activates 'clear to send’, which remains active as long as

‘request to send’, is active.

o

. With TSR empty, at 'Xmit 9*, turn on ‘character complete’ (D6).

~

. At 'gated 11', set write response (C9), which causes interrupt
level 1(64-10, B3). (Character gap check is inhibited because

'character phase' is off.)

w

. With buffer empty, at 'gated 11", transfer sync reg to TSR
(64-50, E6). At end of first 'gated 11°, turn on 'character phase’
(64-60, C6).

»°

While the one idle=sync character is being transmitted, program
must load buffer register with next character from CPU core storage,
to prevent 'character gap'.

10. At each character complete® set 'write response' and interrupt.
Check for 'character gap' (64-60, E7).

11. While each character is being transmitted, program must load

buffer register with next character.

12.  Should ‘character gap' occur, load TSR from the idle-sync register.

13.  When the program recognizes that the last character has been
transferred to the buffer register, a 'start read’ instruction is
usually given.

14.  With receive' FL on, block 'Xfer sync reg to Xmit ser’
until 'RCV mode’ becomes active (64-60, B4). (In 4-wire STR,
these transfers are necessary during receive mode.)

15, 'Character gap' check is set at 'set write response' time when the
last bit of the last character is in the line position of the TSR,
'TSR empty’ (64-50, C9).

16. 'Xmit shift tr' becoming active again turns off the 'transmit' FL
(D3) and activates 'receive mode’ (64-60, B4).

'Synchronize' Objectives - BSC

1. Transmit contents of idle=sync register at least twice.
2. Block one write response.

3. When write responses are allowed, continue transmitting characters

from CPU core storage under program control .

4, If still transmitting after 1.25 sec, cause timeout interrupt.

'Synchronize' Operation - BSC (64-40)

1-8. Same as 'Synchronize' Operation - STR.

At end of first 'gated 11", turn on 'sync counter' FF (A7). This

'gated 11' cannot 'set write response’ because 'sync counter' is off.
10. At each following 'gated 11' set ‘write response’ (C9).

11. At the end of the 'gated 11" which sets write response the first time,
turn on 'character phase’ FF (64-60, C6).

12. Continue fransmitting as in steps 10-16 of 'start write' operation -
STR.

13.  With next 'start read write end op', turn off 'synchronize trigger’
FF (C3).

14,  If the next instruction does not occur before 1.25 sec have elapsed,
turn on 'Xmit timer latch® and set 'timeout' FF (B7) when the

next 'set write response' occurs, causing an inferrupt.

15. The program can use the interrupt to insert 'sync’ characters in the

transmitted data.

16. The program can cause a timeout interrupt after 0.35 sec by an

instruction which turns on the program timer (B4).

'Start Write' Objectives - BSC

1. Transmit contents of idle=sync register twice.

2. Start transmitting characters from CPU core storage under program

control .

'Start Write' Operation - BSC (64-40)

1-6. Same as 'Start Write' Operation - STR.

7. At first ‘gated 11', prevent setting ‘write response' (C9). With
buffer empty, transfer idle-sync register to TSR (64-50, D7).

[}

At end of first 'gated 11", turn on 'sync counter® FF (A7).

N

At second 'gated 11, set 'write response’, which causes interrupt
level 1 (64-10, B3).

10. At second 'gated 11' again transfer idle-sync reg to TSR. At
end of this 'gated 11", turn on 'character phase' FF (64-60, C6).

11. While second idle-sync character is being transmitted, program
must load buffer with next character from CPU core storage.
12. Continue as in steps 10-16 of 'Start Write' Operation - STR,

However, in step 14, the 'Xfer sync reg to Xmit ser® line is
not reactivated in receive mode (64-50, E6).

8 v 9

'Write' Objectives - STR or BSC

1. Check for overrun.

2. Load buffer register with next character from CPU core storage.

"Write' Operation = STR or BSC (64-50)

1. At T4 of CPU E=3 cycle, if 'buffer load' FL is off (64-60, E7),
reset buffer register (D5). ('Buffer load' off indicates previous
character has read out, and 'buffer empty' is active.

N

. At T6, if 'buffer load" FL is on, turn on 'check' FF (Overrun).

w

. At T6, if 'buffer load' FL is off, gate 'fransfer B register to
buffer* (D5).

4. At end of T6, if 'buffer load' FL is off, activate ‘buffer set'
SPD (D4) and turn on 'buffer load* FL (64-60, E6).

"Write-Modifier 13' Objective = STR or BSC

Load idle-sync register with a character from CPU core storage.

"Write-Modifier 13* Operation - STR or BSC (64-50)

1. At T4 of CPU E-3 cycle, with 'U bit 13" active, reset idle=sync
register (C4).

2. At T6, with 'Ubit 13" active, set idle-sync register from B register
outputs (C4).
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'Start Read' Objectives - STR

1. Recognize one idle-sync character and establish 'character phase'.

2. Starting with first non-idle character, receive following characters
and set them in buffer register. Idle-sync characters received during
‘character phase' are handled as data characters in SCA.

'Start Read' Operation - STR (64-60)

1. Turn on ‘receive' FL (B3). If ‘transmit* FL is off, activate 'receive
mode' immediately. If 'transmit' is on, wait to activate 'receive

mode* when 'transmit’ turns off.
2. Fire receive mode start S$ (64-40, A4). Activate ‘all turn around'.

3. Reset controls for other operations. Turn off 'character phase' FL,
but not 'CP memory' FF, if they are on (C6 and A6).

4. Start receiving and shifting bits through RDR, comparing RDR with
idle-sync register (64-50, B3, B7).

5. I 'CP memory’ FF is off (not previously in ‘character phase’, or
else a timeout occurred during the last 'receive mode'):
A. With equal idle-sync compare, turn on ‘'idle character' FL
at RCV 27 (B6).
B. With “idle character' on activate 'set pseudo tag' (A7).
C. Turn on 'character phase' and 'CP memory' (C6 and A6).

6. If 'CP memory' FF is on (previously in 'character phase' and no
timeout occurred during the last 'receive mode'):
A. With equal idle-sync compare, turn on 'idle character' FL
at RCV 27 (B6).
B. Framing was previously completed (tags shifting through RDR).
With equal idle-sync compare and 'idle character' on, turn on
‘character phase* and ‘CP memory' at 'tag' time (A7 and C7).

7. Onreceipt of the first non-idle character, at 'tag time turn off
tidle character® at RCV 25 (B5).

8. Activate 'data phase' at RCV tag time (B7).
9. With 'buffer load® off and RCV 25, reset buffer register (64-50, E3).

10. At RCV 27, if ‘buffer load" is on, set overrun (D8). If 'buffer load’
off, transfer RDR to buffer register (64-50,E4).

11. At end of RCV 27, tum on 'buffer load’ FL (D8) and 'read response’
FF (B8), activating 'level 1 interrupt request’.
12. Continue receiving until ‘transmit' or 'end op' instruction turns off

*receive' FL (B3).

13. ‘End op' fires the 1.0 ms delay SS to maintain 'busy" for the duration
of the SS (64-40, E4).

Diagram 65-20. Start Read and Read (Objectives and Operation)

'Start Read' Objectives - BSC

1. Recognize two successive idle-sync characters to establish ‘character
phase’.

2. Starting with first non-idle character, receive following characters

and set them in buffer register.

'Start Read' Operation - BSC (64-60)

1. Turn on 'receive' FL (B3). I 'transmit' FL is off, activate ‘receive
mode® immediately. If 'transmit' is on, wait to activate ‘receive

mode' when 'transmit’ turns off.

2. Fire receive mode start SS (64-40, A4). Activate 'all turn around®
and ‘reset clock 16 and RCV circuits' (C5) stopping clocks.

3. Reset controls for other operations. Turn off 'CP memory® FF and
‘character phase' FL (A6 and C6).

4. On first mark to space transition, tum on 'clock gate' FL (64-20, B4)
restart clocks. Use first transition circuits to ensure no false start
from noise. (64-30, D4).

5. Start receiving and shifting bits through RDR, comparing RDR with
idle-sync register. When idle~sync compare is equal turn on ‘idle
character' FL at RCV 27 (B6).

o

. Activate 'set pseudo tag' (A7). Framing is complete.

~

. I idle=sync compare is equal at the next RCV tag, turn on ‘character
phase' and 'CP memory' at RCV 25 (C6 and Ab).

8. I idle-sync compare is not equal at the next RCV tag turn off 'idle
character® FL at RCV 25 (B5). Do not turn on 'character phase' and
'CP memory'.

9. Continue comparison until idle-sync compare is equal when ‘idle

character* FL is on. Then turn on ‘character phase' and 'CP memory'
at RCV 25,

10. Continue receive operation as in steps 7-13 of STR.

'Read* Objectives - STR or BSC

|.  Check for character gap.

2. Transfer a received character from the buffer register to CPU core

storage .

'Read* Operation - STR or BSC (64-60)

1. During CPU E-3 cycle, transfer buffer to B register (64-50, E5).

2. At T6, if the 'buffer load" FL is off during 'character phase’,
activate 'character gap' and turn on ‘check’ FF (E7).

3, At the end of T6, tum off 'buffer load" FL (E6).
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FR512C3
X3 Bring Up CR Set CR Register
Bring Up }I:e ICPU ServiceI: Read Gate. Data in to the
the Interrupt wit B Register
Interrupt Request [— sense ILSW and FR512 C7
FRE12CE Sare O
Commands. Turn on the Last Card Fed
Start FL. and Read .
End of Deck.
FR501 C3
Feed CB3.
Generate 500us
Erase Error Check H
Delay. No opper
Empty?
FR512 D4 FR501 D2
S ™
Column Yes Turn on the Turn on the
Em'lpfter Ready FL. Last Card FF.
Set Column FR501 Cé FR501 D5
_ Emitter Check l - I
Emitter FL and Reset
Erased _Ready FL v
FR411

Diagram FR412. 2501 Start Read or Program Load (Part 2 of 2)
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A v B v C D v E
NPRO
Run In
No Cards in
the Hopper and
f’lace Cards A Card in the
in Hopper Preread Station
FR 501 D2 T
Press the
] NPRO Key.
Turn On the FR501 D2
Start FL.
FRS01 C3
| 1
I Reset Lines Bring Up the Turn On the Turn Off the
Bring Up the NPRO Koy is NPRO and CR NPRO FL. NPRO
Execute Released. Reset Lines. FR501 D3 Interlock FL.
Command Line FR501 B3 FR501 D3
FR501 B6 I
I Bring Up the
l [} l Execute
Command Line.
Tum On the Pick the FR501 B6
Motor FL. Motor Hold
Relay
FR501 A5 FR501 B7 I j
Pick the Turn On the
l D M‘l"'°f Hold Motor FL.
R .
Pick Motor FR501 B7 FR501 A5
Relay and Execute
Start Motorin Corprnand Line
the 2501, Up Within Last 15
FR501 A7 Sec?|
A Fﬁck otor
Relay and
Start Motor in
the .
Drop the FR50]1 A7
Motor Hold
Relay.
FR501 B7
Turn On the Turn Off the
: Motor FL. I__
Feed Allow FR501 A5
FL5 Turn On the
FR01 A7 Feed Allow
FL.
Drop Motor FR501 A7
Relay .
FR501 A7
———
Turn On the
Feed Cycle I
FI%.’;OI B7 Turn On the
Feed Cycle
FL.
[ | FR301 B7
Energize Energize Ef:nt': 'r'\ecard I —
Read Select Hopper Hopper to the Feed the Energize the Turn Off
Magnet. Magnet, Preread. Card From the Read Select NPRO
FR501 B7 FR501 A7 Station Preread
I Station to the 'Q\Aa net. Interlock
— tacker R501 B
Turn Off the
Feed Cycle
FL.
FR501 B7
Turn On the
I Feed Allow
Turn Off the FL. I l
Feed Allow FR501 A7
EL Turn Off the Turn Off the
FR301 A7 Feed Allow NPROFL.
| FL.
De-Energize Feed Yes FR501 A7 FR501 D3
'the Hopper and CB 37 [
ﬁfaadngfeslecf FR501 E2 The Card Con: De~Energize Drop the
FRS%] A% tinues to Feed the Read Execute
. Under Mechani Select Magnet
cal Control to h Command Line.|
Turn OFff the Turn OFf the the Stacker. FR501 B7 FR501 Bé
Feed Allow Start FL.
FL.
Lever 1 Covered? FR501 A7 FR501 C3

—

Turn On the
Card In Pre~
read FL.
FR501 C5

ard is in the
Preread Station

g:d the 2501 is
ady for a
Command

Turn On the
Ready FL.
FR501 C7

Turn Off the
Motor FL.

FR501 A5

Drop the
Motor Relay .
FRS01 A7

Turn Off the
Feed Cycle
FL.

FR501 B7

Diagram FR413. 2501 Run In - NPRO
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Turn Off the
Motor FL.
FR501 A5
Operation I
Ci:scafdogpil:f;r;- Drop the
: Motor Relay
read Station and Stop tha
Motor in the
2501,FR501 A7

No 2&:\ Yes

Drop the
Motor Hold
Relay .

FR501 B7

I |
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2 v 3 v 4
v 5
Stacker | Motor Relay M é v 7
Stacker| Motor | Moter
o—_ 1 500
Full I OR Combined Attention ) L ms CR Motor Ready l_l_
Cover Cover: FR111 — (D9 CR Feed Check Motor FL ™ Coil
Sover Not Feed Cycle FL Feed Allow
\ pen | Not Hold Switch FRI3! (€2 Feed CB 2 l Feed Allow oy | Tela
Motor Hold | N (B5) Not CR Cycle Run — L orl ] FRI3I enreeacsr AL P Ll Y
Switchy mh (©) Nor foady FL T [ ot CR Motor Ready E2) Feed CB 1 | Buck
Holdo | ot Ready A N S L 1(B2) R (CPU) Power on Reset ERIST | g
_— un Feed CB 3 .
Relay | (E5) CR Feed Check o Start Inhibit N {E2) Not Bt A Lin (D4 Al 1 : — Coil H
ot Card In req | e ] Hopper
> . | :I (E2) Feed CB 2 - NPROFL g, N [ N HA Flegre 7 Loten
5 l ER141 Cycle (FR512A4) Read Reg. or P.L, « Feed | Magnet
o—2r [ Happer FL FRr151f End _ Execute Command - Execute Command A 0
Key Key I (CPU) Power on Reset S (C7)Ready FL A L | L Selenel | Coil
Hopper Empty - R| CR Reset
| NPRO Key ER141 — (2501) Any CR Read Cell Dark] A [OR OR |CRCycle Run (Ad |
B Start | A T || FRI51 g [ Feed Allow FL | _
&0 Start (A5) Not CR Motor Read NPRO Reset ) (FR512E5) Write Check FL ] A [ Execyts Command _ ]_ Feed Cycle Ceil
Key | === =9 | Not NPRO Interlock (2 = (E2) Fead CB 3 L Fesd oy [ Tt
K’Yc B Not Start Inh | A FL Cycle FL ) ! Inject
| A = * (CPU) Power on Reset I P"elssufe
R
> | (C5) Card In [ I Start Cycle End on | Roll
Preread FL ' o tart FL FRIS1 |
Preread FL | Not Feed A l
| Not OR J I A FL Iﬂf_ﬂ_ Card In Preread Ff eed Allow |
[ 4 obDe vy m Not Card Level Card In A |
| FeedCB3 |
Emp A {ORR FR ) |_, (B3) CR Reset FL  [preread FL Fe Motor o
| (E2)Feed CB 3 131 I
Cord ( VY (FR512E5) Write Check FL 14 coit
C € Cord Lever FRI161 Read
Lever | Start Inh. Any CR Read Cell Dark A pod ot £ — O ReadyFL ) IHold
NPRO Interlock o[C_1 Terea Al FL (84,C2)
I Feed Cycle FL rioe (2501) Feed Allo (CPU)Power on Reset ! |Relay
) w Last CD Ind
| FL (A7) { S T v (82)Stop Key —Jor v ooy
, After Pi
R NPRO (FRS11A2) CR Evror (CRFeed Chsell ——1 | Fra71 | Not Ready F, 147 Fick)
Key | NPRO Key Not NPRO (FR512C3) Rst Last Cd FL (Ad) i |
Koy P FR141 yNot CR Reset —|ORR FR231 :
I nterlock ®83)¢ (A3) Combined Attention I
i l-Hopper' Card In Preread FL A
Empty (E2.CB 1 |}
otk NPRO oo Feed Cycle FL Ll |
D Switch I ) Hopper Empty A L Card In Preread FL Last Card  ~p | ot CR Last Card A |OR |
—— )
| o2 e o I+ e e ,
— . ar |
L (E2) Feed CB 1 O Frian (CPU) DC Reset 1h ot CX Lost Cord [ |FR
—_ _I _I (A4) Run In IH ORE FRr231 Hopper Empty A 171 !
Feed CB 1 ) Feed Cycle FL A h (2 (p2) —o
» Feed | |B8) ( I:l Not Card In Preread FL |
ee
SH CB 1 ? | (A5, D6) (FR512D5) Erase Check FL L CR Meter |
| Feed Cycle FL HoPPe  Hopper FL [ A Hopper E et
ee: ycle lopper lopper Empty
Feed CB 2 | — T R (FR512D4)Erase Check Delay ‘I o e FL A |CR Meter Gol |
Feed (B3) CR Reset FR512E4) CR Col ; Column Emitter Check T
E E Ryl (E2) Feed CB 3 o ( O Lolumn Lniter A ) (B3) CR Reset e
FRI61 (FR512E5) Write Check FL Column Emitter |
| A ORY FL [CheckFL OR | CR Feed Check] (CPU) CPU Run
Feed CB 3 OR | CR : |
[
' FRI41
[ Read Error FF
Feed eae o T |FR231| Error
E SH %%{I Hopper Feed Check (B3) CR Reset FRI41 (FR51185) ' 2501
. F 2501
| (C5) Not Card in Preread FL A FL opper Feed Check FL |
I (E2) Feed CB 2 (E2) Feed CB 2 Read Feed Check Read Feed
2501 | (83) NPRO Reset FR141 (2501) Any CR Read Cell Dark laf FL Check FL
I 2501 Attachment (B3) CR Reset FRI4I
2501 Start-Run

Diagram FR501.
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Diagram FR 511.

2501 Read (Part 1 of 2)

2 v 3 v L v 5 v 6 7
DSW-ILSW Data Gates CR Register
(CPU) XIO Sense ILSW (Positions 12,11,0—+9) Read Data Gates
(CPU) Interrupt Level 4 A | CRILSW Bit 3 (2501) Read Bit 12 | ¢ . Y
FR512C3) End tion R > R Read Reg. Bit 12 . - CR Data Bit 0
A ( ) End Operation Response | rpa5; Read Bit 12 OE | Not Equal Compare Bit 12—| C(I:l:( I;ead RRZg. BB” ]]2 FR351 >
(B5) CR Error - FR201 \ ead Reg. Bit 11 .
(CPUY XTO Sense Device A | LCRDSW Bit 2 CR Read Reg. Bit 11 Not Equal Compare ( A CRDataBitl
(CPU) Area 9 =< (2501) Read Bit 1 Reod Bir 11 ©F JeirTy R Reod Reg . 811 0 CR Data Bit 2
L9 1
A
FR501C5) Last Card Ind. u . ¥ .
( ) et Car CR DSW Bit 3 (2501) Col. Emiter | S5 |CR Read Rog. Lood | | CR Reod Reg. Bit 1 *
—— > L .
> o A B ER231 - | or - ( Ju A CR Data Bit 3 >
J__ K o | y CR Read Reg. Bit 2
[ ] R . o T ( CR Data Bit 4
[ » |crosweirs e (2501) Read Bit8 [ CR Read Reg. Bit 8 , CRRecd Reg. Bit 3 H >
G Al FF Read Bit 8 Not Equal ) ’
FR351 : OE CR Data Bit 5
" o1 A -
(FRS1243 Read Request (Busy) 'S CR Read Reg Bit 9o omeore Bif 8 , CR Read Reg. Bit 4 ad
B A CR DSW Bit 14 . Not Equal Compare ¢ CR Data Bit 6
o | CRDSWBit14 1 (2501) Read Bit 9 ! J Read Bit 9 FR221[ 81 5 J U N ata Bi -
FR36] E [(CPU) Level 3 Data Gate, N B , CRRead Reg. Bit 5 jad
R (Cycle Steal Level 3) ¢ A CR Data Bit 7
CR Busy or Not eV A a : >
(FR512A4) Ready ] A CR DSW Bit 15 m——— OR | Reset Read Reg . y CR Read Reg. Bit 6 &{FR351
FR361 > (E3) WC and Addr. Reset {7 R23! A FR221 ¢ 3 A |, _CRDataBits
4 Not Rd Error [ ) (CPU) Not Program Load FR361
CR Error Sample (FR512A8) v y A
» .—
(FR512A4) Read Reg. or Pgm. Load SPD y CR Read Reg. Bit 7
SS Read Error ! CR Data Bit 9
A - A |—» >
(2501) Not Col, Emitter | — FL
FR231 (FRSO1E6 & A2) o
C ECPU) )P(O (CPU) DC Reset 1H A JU N _J
L .
F LEF A (FR501D3) NPRO FL Orfl ; ) CR Read Reg. Bit 8
L {oRl—] sS R231 ( CR Data Bit 10
(CPU) Not Program Load - A PN ata Bit r-
X6 Level 3 A (FR50C-I—-———-Eé) '::R Feed (== l
ecC
FR . - A
> 301 Load Word Counter SPD CR Word Count Register Not Full Word CR Read Reg, Bit ?
Not WC Bit 9 1 (Positions 9—-15) . 9 Count _ CR Data Bit 11
Mot WCBIH IO H A m FF wg g:: 10 - A J >
| ns
. . o H WC Bit 11 I
(CPU) B Bit 8 K Word Count Load Bit 9 ﬂ A ween121 A Full Word Count (FR512A8 A
0 (CPU) Program Load = OR WC Bit 9 T ‘:/NVC Bft 13 (CPU) Level 3 Data Gate A CR Data Bit 12 >
(CPU) B Bit 11  or Word Count Load Bit 11, *H VC Bit 14 | (Cycle Steal Level 3)
FR301 3t 101 4 A | 2501 Feed CB2-Full Word C CR Data Bit 13
To Bit 10)= e ull Word Ct. i
Not WC oo b )T T I (FRS01E2) Feed CB 2 (CPU) A —>
WC Bit15 ‘ .
A Data Bit 1
> _“_t_‘_ oR P ol A CR Data Bit 14 >
(CPU) Program Load B15 Hats A CR Data Bit 15
X6 Level 3 A WC Bit 15 — | 4 FR311 (CPU) Program Load FR361
(CPUN LL— OR Word Count Reg.lnc.l) A CR Address Register CR Addrass Gates
ot Program Load wC : — (15 Positi
A and Addr. Reset (CPU) B Bit 1 ositions) Positions 1—»15)
(FR51287) Not Ist Cycle Steal FF| ooy AdarSPD N CR Addr. Bit 1 CR Addr. Bit 1 ¢ Cycle
E FR301 > - orl FF A | CRAddr.1  Stedl
A H P
(CPU) XIO Start Read Not CR Addr . Bit | (CPU) CS Level 3 — > Core
(CPU) Area 9 A CR Read Initiate Not CR Addr. Bit 2 ‘l_ A i FR371 Storage
(FR512A4) Not CR Busy or Not Ready |FR171 A Ll SS HHT a CR Addr. Bit 15 T Addressing
(CPU T6 "- FR30] CR Addl’. Bif ] A L A CR Addr. 15 A CH'CUIB
| ——————
L L A
(CPU) Level 3 Data Gate T CR Add FR381
CR Read Initiate (Cycle Steal Level 3) | A Inc. CR Addr. A J
(CPU) X6 (Fall of X6 ; L ORj FF [Bit15
(CPU) T4 A OR | WC and Addr. Reset ) FR301 | (CPU)B Bit 15 Nl
J
FR301 CR Addr. Bit 15 H_ ) ﬁ FR321
(CPU) DC Reset r ma
WC and Addr. Reset
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2 v 3 v L v 5 v 6 v 7
(cru) T6
(CPU)  Area 9 FR5T1E Load Addr. SPD
(CPU)  XIO Starf Read A ¢ 2 cad Addr Cycle
| Read Request‘ Read Request Read Req. or Program Load (FR511D5) Not Full Word Count Steal Request s Req. Level 3 (CPU)
N | Not CR Busy or Not Ready [ FF . OR (FR501C2) Swart F1 OR | CR Busy or Not Ready S A
(CPU) DC Reset FRIZI (FRSOTE6-B5) FRIZT e SRt —ik
ese )
(FR501B7) Not Feed Cycle FL__ JORR FRI71 | (FR511B4) (CP)  CSlevel3
(CB 2) |(-CI’U) Program (FR501C7) Not Ready FL (CPU) X6 . A H
d
oe (FR50183)  CR Reset
Load Addr, SPD st Cycle Steal 4, ¢ 1q Steal FF (FR5T1C3)
(CPU) _Program Load
CR Reset
CS Level 3
A
cpPu Not X6
(cpu) 2 HH
(cpu) | Not Program Load End Operation End Operation Response (FR511A2)
Not Read Reg. A FF Int. Req. Lvl. 4 (CPU)
Yy Program Load
A Not Ist Cycle Steal FF OR CR Read Gate (CPU)
FR341
r — Read Req. FR301
(CPU) Area 9
A Rst Last Cd FL (FR501C4)
(CPU)XIO Sense Reset 15 )
5 N Erase Check Delay (FR504, E4)
(CPU) DC Reset s (FR501E2) Feed CB 2
(FRS01, E2) Feed CB3 | ¢ Erase Check  Ergse Check FL (FR501, E4) OR |  Erase Emitter (2501)
FL (FR50]E2) Feed CB 3 FR161
Record Emitter
(FR501, E2) Feed CBI Jor} FR161
(FR501C2) Card Lever 500 us Allow
[ A | ss |g Solumn Write Check \Write Check FL (FR501E4~B4~C4)
(2501)  Any CR Read Cell Dark Emitter Allow Col. Emt. FL (FR501B7) Feed Cycle FL r ec
FL A | CRCol. Emitter  (FR501C5) Card In Preread FL FL
(FR501B3) GR Reset FRI6] (FR501E2) Feed CB 1
(FRS01B7) Mot Feed Cycle FL (FR501B3) CR Reset
» Rl FR261

Not Any CR Read Cell Dark

(2501)

OR} Fris1 ||

(2501) Not Block Read Emt.

Diagram FR512. 2501 Read (Part 2 of 2)

(2501) _Read Emitter
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Diagram 83-10, 1231 Data Flow and Control

2
AREA 8
X10 CONTROL
U REG 13
U REG 8
U REG 14

SENSE & B REG
BIT 7

FD361
FD371

e 1/0 BITS 0-9, 14, 15

v 3 v 4 5
DELAY LINE DATA
FEED BUFFER
BUFFER / OR REGISTER
PAGE FD301 MAS BUFFER FULL
READER READ CALL Fosel X10 READ
—1 FUNCTION 1231 N FD311 FD371 FD361
CONTROLS .
FD 301 OPTICAL
MARK
PAGE
13 READER """{ : f—-{ INTERRUPT
SELECT DOCUMENT PROGRAMMED BUSY REQ LVL
1/0 DISCONNICT CONTROL FD311 X
RST AUTO SELECT — W\ FD321
RST RESET BUSY
OMPR READY
READ ERROR
TMG MK ERR
FD301
T
t::::::::: AUTO SELECT f 02,
HOPPER EMPTY
B5 15 OMPR 1S NOT READY
ch 14| OMPR READ OP
D6 13 READ BUSY
DSW
AND
1LSW
BITS
B7 FOR 10| CHECK STOP INT. REQ.
B9 1231 9 OMPR HOPPER 1S EMPTY
A9 | FD301 8 OMPR TIMING MARK CHECK BUSY
B9 FD311 7 1/0 SELECTED DOCUMENT (Auto Select)
B9 | FD321 6 OMPR FEED BUSY
A9 5 OMPR OK TO SELECT DOCUMENT (Enable Select)
cé 4 OMPR OPERATION COMPLETE (End Op)
E6 3 MASTER MARK
c2 2 OMPR READ ERROR
c2 1 TIMING MARK CHECK
D6 0 OMPR READ RESPONSE
B9 1231 ILSW BIT §

Note:

References in left column are
co-ordinates for Diagram 84-10.
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2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
FD201 OMPR Read Gate
A OMPR Read Gate ]
L Q0MS oR Tmg Mk Ck Busy C4, 83-10,D3
r 1OMS SS .
A Ck Stop Enable 300 nS . Ck Stop Ck Stop Gated B2 OR T . A FD321 oqject Document FD201
SS €9
A — ss
B Bit 10 FF - FD321 i
A A 1/0O Disconnect Cc3
Ol I U Reg 14
FD311 DC Reset [—8./D3,C2 FD211 Fbz11
N Enable Select 83-10,D3
FD201 1/O Check St | Bl -
| 2 / ° OR| , | Ck Stop Int Reg [ 83-10,03
Feed Busy Delay Reg Int Lvl 4 FAI171
DUI01 XIO Control x { | D& Read Response
Cé End O O .
DUITT Area 8 A FF Fo211 ¢ Ind Op (| [ D007 Sense 15w A LlLswBit 5 83-10, E3
5 Req Int Lvl 4 A2 DC Rst or D6 (Not) Read Busy A KM321 Int Lvl 4
FD321 A FD201 OMPR H E 83-10,D3
B [J] %10 — " |or 1 OMPR Hopper Empty 83-10,
FD211 OMPR Ready N
Feed L A FD201 OMPR Auto Select  83-10,D3
. ¥y
DU11T U Bit 13 A FD211
T_|> FF or OMPR Feed Busy 83-10,D3
r PP
A6 Ck Stop Goted —I '—— o [or 1/O Attach Read Call FD201
| 4 A2 DC Rst FD301 Service Response FD201
A9 Tmg Mk Ck Busy FD201  OMPR Service Request P
Read O OR A 7 SPD Set Data Bfr A
ead Op Buffer Control
A9 I — L
FF -
1/O Disconnect 83-10, €3 FF
C or OR
Cé End Op A FD301 D311 SPD Set Data Bfr B
83-10.E3 End Op End Op C3,B7 —F
’ —83-10, E3 1A 83-10,E3 Data Buffer A
FD20I Timing Mk Ck ; - A 0
FD20l Read Error ) OR B
> FD201 End of Transmission X 1
RB301 B Bit 4 =5 Vo
DU111 Sense Reset 15 A /O Bits 0-9,14,15
DU111 Area 8 A o Ol to CPU B Reg.
. A2 DC Rt — Read Busy Read Busy 83-10,C3
FD201 OMPR Buffer Full
5 . | OR [\l 4 :
D FD201 Master Buffer Full l__By CcK
CED3T A p] spD Reset Data Bfrs (on)) Fng
KW211_T6 o]
1 oa
— A5 Read Response
P 1T P Data Buffer B
1 B7, 83-10,E3 || SPD 5
> Lp FF A
A Rl FD371 B
RB301 B Bit 0 o ],
_J FD321
Master Mark Ind Master Mark ~ 83-10,E3
p
FF
DU101 XIO Read Cz 195
A Entry Gate L
DUITT_Area 8 FD311 Reset Data Bfr B (off) &
Reset Data Bfrs (on)
FD371
FD201 1231 Delay Line Data A,B,1,2,3,4, and Check Bit

Diagram 84-10. 1231 OMPR Read
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