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PREFACE

This manual contains the maintenance-oriented and "'re-
call" diagrams referenced in the 2250-1 Display Unit FE
Theory of Operation Manual, Form Y27-2043, and FE
Maintenance Manual, Form Y27-2045. Placing the dia-
grams in this manual allows ready reference during
maintenance. :

The diagrams are in numerical order, grouped ac-
cording to type. Diagram numbers are consecutive only
within a diagram type.

Related manuals that may be used for reference are:

2250-1 FETOM, Form Y27-2043.

2250-1 FEMM, Form Y27-2045.

2250-1 Installation Manual (FEIM), Form 226-2022.

This diagram manual supersedes the 2250-1 FE Dia-
gram Manual, Form Y27-2044-0. Major changes are
the addition of diagrams to cover the graphic design
feature and the updating of existing diagrams. A block
diagram of the 2250-1, an intensity diagnostic flow chart,
and a diagram of the arc-protection circuit have also
been added.

If the 2250 is equipped with the graphic design feature
(GDF), use the diagrams listed in column 2 below instead
of those listed in column 1. Any reference to a diagram
listed in column 1 (when concerned with GDF) should be
interpreted as a reference to its counterpart in column
2.

Column 1 Column 2

Basic Diagrams which GDF

have GDF counterparts Counterparts
Figure 5007 Figure 5007GDF
Figure 5023 Figure 5023GDF
Figure 6001 Figure 6001GDF
Figure 6005 Figure 6005GDF
Figure 6007 Figure 6007GDF
Figure 6008 Figure 6008GDF
Figure 6010 Figure 6010GDF
Figure 6013 Figure 6013GDF
Figure 6015 Figure 6015GDF
Figure 6037 Figure 6037GDF
Figure 9003 Figure 9003GDF
Figure 9022 Figure 9022GDF

This manual has been prepared by the IBM Systems Development Division,
Product Publications, Dept. 520, CPO Box 120, Kingston, N. Y. 12401.

Address comments concerning the manual to this address.

© International Business Machines Corporation 1967
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Program Function Keyboard, Data Entry Operation. . . .
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Standard Unit with Alphanumeric Keyboard, Data Entry
Operation « s « o o o o o o o o s o s+ o o @
Standard Unit with Light Pen, Data Entry Operation . . .
Write Buffer Operation. + .« « ¢ & ¢ o o ¢ o o
Set BACOperation « « « ¢ o o o o o o o o o o
Display Regeneration Operatione « « o« o o o o o o
Alphanumeric Keyboard, Data Entry into Buffer Storage . .
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Read Buffer Operation « « « ¢ o o « ¢ o o o o
Read Sense Operation « « « + o ¢ o o o o o o
Read X-Y Position Registers Operation « « « o+ o+ «
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Yoke Current Distribution, Full X Deflection . . « « .
Character Deflection and Control, Block Diagram . . . .
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SIMPLIFIED LOGIC DIAGRAMS
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A Register, Functional Diagram. .« « « +« « ¢ « o+ o
Status Register, Functional Diagram (2 Sheets) « . . . .
Sense Register, Bytes 1 and 2, Functional Diagram . . .
Sense Register, Bytes 3 and 4, Functional Diagram . . .
Buffer Address Register, Functional Diagram. « « « + =
Byte Counter, Functional Diagram « « + + + o « =« &
Byte Counter, Functional Diagram (for GDF Machines) . .
Load Counter, Functional Diagram. .« « « « o o o
Buffer Address Counter, Functional Diagram (2 Sheets) . .
Command Validation, Functional Diagram (2 Sheets). . .
First Timing Period, Functional Diagram. . . e
Second Timing Period, Functional Diagram . . . .+ .+ &
Third Timing Period, Functional Diagram . . .« « « .
Fourth Timing Period, Functional Diagram . + « .+ « .
Fifth Timing Period, Functional Diagram. . . + .« . &
Timing Pulse Generator, Functional Diagtam .+ . . . .
Stroke Timing and Control v ¢ ¢« « ¢ ¢ « o o o &
A/N Keyboard Data Encoding Diagram « « « « « +
A/N Keyboard Sense and Cursor Data Generation « . . .
A/N Keyboard Code Generation and Transfers « « + .+
Program Function Keyboard Data Encode and Entry. .« .+
A/N and PF Keyboards Interrupt » . « « « « « o .
Light Pen Deflection « « « « o ¢ o o o o o o
Light Pen Deflection (for GDF Machines) + « + « « + &
Asolute Vector Graphics Control (2 Sheets) « + ¢ o o &

FLOW CHARTS

Write Direct Command Process, Simplified Flow Chart . .
Buffer Regeneration Timing Sequence, Simplified
FlowCharts « o ¢ o ¢ o o o o o s o o o o o
Buffer Regeneration Timing Sequence, Simplified

Flow Chart (for GDF Machines) . . . « « « « « « .

SM Search-Write, No Buffer, Flow Chart « « « « « =+ .

MC Search-Write, No Buffer, Flow Chart. « «+ « « + &
Mode Sequence - Graphic or Character No Buffer, Flow
Chart & ¢« o o o @« ¢ o o o s o s o o o o
Line/Point Sequence, Flow Chart « « o « o « o« « o
Line/Point Sequence, Flow Chart (for GDF Machines). . .
Character Sequence, Flow Chart . . « « + « + « &
Deflection Interlock Wait (No LP Detect) Flow Chart . . .
Deflection Interlock Wait (No LP Detect) Flow Chart (for
GDFMachines) « « o o o o o ¢ o o o o o o o
Light Pen Detection Process, Flow Chart . . . « . .+ .
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‘A Register
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®Figure 2000. Standard Unit, Write Direct Operation (Non Buffered Machine)
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A Register
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Character 0 . 7
Mode
Character
Code
Character [C)hcracter
ecoder
Generator
0 9 0 3 4 9
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- Digital
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D/A Decoder D/A Decoder D/A Decoder D/A Decoder
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Control

High-Speed Yoke

Main Deflection Yoke

Figure 2001. Standard Unit with Character Generator Operation
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Channel
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N T ]
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P I 7
Parity Generation
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PO 7
0 7
E—
CMD Register
0 7
0 P Status Reg

S —
|

CMD Decoder
(Read M/1) ’

I Data
CMD Validity

Load Counter

TAC

Overlay Code
Progrom Key Code
Function
Keyboard PFK Code
(Insert Overlay | _ Attention
or Depress Key)

Figure 2002. Program Function Keyboard, Data Entry Operation
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0 7
L 7
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CMD Decoder
(Set PFK 1)
l . Data
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Load Counter

3 2 1 (¢]
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Key Indicators
Ne—24 23——16 15 8 7 0
Program Function Keyboard

Figure 2003. Program Function Keyboard, Indicator Control Operation
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A/N Kbd I
OI 243
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Keyboard : : Byte 1
ofr]2[3]4]5]6]7

Attention >

(Key Depressed)

Figure 2004. Standard Unit with Alphanumeric Keyboard, Data Entry Operation
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Figure 2005. Standard Unit with Light Pen, Data Entry Operation
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eFigure 2008. Display Regeneration Operation
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CMD Validity
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Control
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Figure 2010. Light Pen Character Detect, BAC Control
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After stepping back, a
Read Sense operation
follows. See Fig. 2013
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oFigure 2011. Light Pen (Absolute) Graphic Detect, BAC Control
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eFigure 2012. Read Buffer Operation
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Figure 2014. Read X-Y Position Registers Operation
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Cmd Compl Inh - 2F, 3F - FCO01 Bfr Feat |
FL —IF
TAO31
4A,3A° Serv Out
) TAO51 A
F:rst Status In Early Load Ctr Reset
Timing < TAQ51 TAOO! OR
Period Command Accept Reset ,
cDos1 Yy — i
N
Machine Reset I A M
SS001
2M,3M TA04}
4M

Figure 5008. Load Counter, Functional Diagram




(1 *4S) 600S

(29/9)

TPO51

CLO51

TPO41

CLO51

TA001

CLO31

LDO081

LD081

LD081

TPOA

CLO61

LPOO1

$S031
LTon

Fifth TAD91
TA051
FCO01

Timing
Period

CDO11
CcDot1

cbon

Figure 5009.

Buffer Address Counter, Functional Diagram (Sheet 1 of 2)

TP10
A
MSO11
Step BAC Lt
3E
OR AR
TP19
A MSO011 ACON
MSO11 | 4D 18,28 |— OR
BAC + 1 Lt 4 Step BAC One
—4C— Acon OR OR
CE Start Write Step BAC
CE091 L i
Set RCM Search 3B,4B ACO1 ACOT1
A
Clr BAC Mid Pot 400 ns — 58— L 68,78 -
CLO3) OR AR OR SS N AR
Bfr Rgn Lt Clear Set TPD15
74— LDO31 XY001 XY001 XY001 XY001 XY001 ACOT1
t U
26— 3G,4G L 56— T |76 L 19,2) fy Count Up Gate
Not Inh Clr BAC OR
A ACOLI BAC Reset R Acon
X001 Machine Reset 4D, 4F -
RA041 “3K,2G" ACO11
L 4F ]
TP1 Stop Regn
P Regi =
XYO001
Inh Clr BAC
S| j—
TP19
A
MSO011
BAC -1 Lt
L 3D Dot )
OR
OR
Pref)ore to Restore BAC XY001 OR
Parity Error End XY00] Step BAC Back One Count Down Count Down Gate
Light Pen Stop Bfr - 4L, 4H ACOT FL
2H,3H 4 -2D,3D- ACON
Lo Pot 0.5 usec Up Pot 250 ns
5 AR OR 55 R 5,56
XYon XYO11 XYon XYO011 XYool ACO11
LAK , 2K 5 — 2M,3M L4 L 5m—] 56—
3K
Work Count Stop Up Pot 2 usec Lo Pot 250 ns Reset BAC 1
Serv In Early A N OR S AR OR SS N Reset BAC 2 ACO21
Through
Bfr Feat TAIN TATI TAIN TAIN TATI TAIN TAT TAT Reset BACS (" 5 Co81
J Reset BAC 4
L2c L 38, 4 L 68— L 78 L3D, 4D 50 L 4D L 7p—
Write Cmd 58
OR
Rd Csr Cmd
TAIN
Rd Bfr Cmd
—2A

AC021

AC021
Through
ACO081

AC021
Through
ACO081



Sample TIC Hi ‘ Buffer Address Counter l

AC091 I |
Bit 0 Counter
Bit 1 | — 4 Segikng l
Bit 2 | . .
| |——8192 ] Bit0 }— |I
l A
o |
Bit 3 i L 4096 ] Bit1 } 'l
L A
| = |
TIC Bus Out [ Bit4 ; L 2048 ] Bit2
| x |
| OR
=i L v024——1—) i3 }—Alr
| +7 |
-
| - I
Bit 6 ! 512 ] Bit4 ¢ 1
I " |
OR
Bit 7
' i L ass—1 ) sus e__l——
. A
| = I
| — |——128 ) Bit6 — i
) . To Buffer Address Register
| g |
—— 64— Bit7 ¢
. 5 |
I o |
| ] — 32 } Bitg
” |
| OR
— 16 — Bit9 — l
| A
| OR |
I o 8 ) Bit10 — i
A
| = |
4 ) Bit 11 ¢}
I x |
! OR |
| Sl 2 1 Bit12 ¢}
A I
| x |
Sample TIC L
ACO91 e < 1 } Bit13 ¢ 1 J
ACO91 Sample B Reg Hi | S l
Counter
Bit 0 | I
Bit 1 | —{ A Step BAC L, |
Bit 2 |
| Count Upgate .
A —
Bit 3 I Count Downgate ? |
I = ACON < I
Reset BAC 1 ?
B Regi Bit 4 } Reset BAC 2 ) |
I A Reset BAC 3 ) |
Bit 5 N L Reset BAC 4 |
| L= ;
Bit 6 | I
I " |
Bit 7 | I
[ - |
I 5
' |
i ’ :
| |
A
| [ = |
T
| |
} A AC021 I
| ACO31
AC041
| ACO51
A ACO61
ACO71 |
l ACO81
|
| A
|
Sample B Reg L |
ACO91 ompe D Teg to i I

Figure 5009. Buffer Address Counter, Functional Diagram (Sheet 2 of 2)
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CDO11
[e>(1] }]
CDO11
CDO11
CcDo1l
cDon
CDOo11
cbon
CDo11
CcDom1
cbon
TA032
cbon
CDO04}

CD001

cbon

FCO001

[@ol0] }]

[ehli]}]

FC001

CDO11

FC001
FC001
FC001

FC001

FC001

cbon

FC001

cDbon

FCO001
FC001

cbon

CDO31
CDOo11

CDO11

FC001
CLo31

cbon

TA032

Not Reod Bfr Cmd

Not No Op Cmd A
Not Remove Csr Cmd
Not Insert Csr Cmd
Not Write Cmd
Not Read M/1 Cmd
Not Start Rgn Cmd
Not Set BAC Cmd €Do21
Not Sense Cmd
Not Aud Alarm Cmd
Not Read Csr Cmd
Not Read X=-Y Pos Reg Cmd
Not Set PFKI Cmd
Not Cmd Accept X
100 ns Lo Bot 200 ns _2GJ
L[ OR SS
Cmd Sample
CD021 CD021 CD021
- 1E,2E - 48B,2A - 5B,6B
3E 28,38
Set BAC Cmd
A
CD031 Invalid Command End
Not Bfr Feat J
—5)
A
OR
) CDO031 CDo31
Start Rgn Cmd
6L
Set PFKI Cmd
A
CDO031
Not PFK Feat J
— 5K Reject Cmds 1
Read Csr Cmd
A
Not A/NK Feat
OR CD031 OR [ Set Unit Ck Status
Not Bfr Feat . J
CDO031 = 5N CD041
Not Char Feat
Not A/NK Feat
OR Reject Cmds 2
CDO031 A
Not PFK Feat
6L ,4F 1 cbo31
Read M/1 Cmd
Not Bfr Feat
A OR
Rd Csr Crd CDo3! CPo3
A _
A/NK Feat —5C— — 6D
CD031 OR
Char Feat _J Reject Cmds Rgn
— 4 CDO31
Rd Bfr Cmd
—5) —
Not SDC Feats
A
Rem Csr Cmd
OR CDO031
CDO031 — 5E -
Ins Csr Cmd
A
Bfr Feat
CDO31
Bfr Rgn Lt
.
A
OR
CD031
CD031
— 4B
A
CDO031
Wrt Cmd
A
CDO31
Rd X-Y Pos Cmd
e

Figure 5010. Command Validation, Functional Diagram (Sheet 1 of 2)

5010 (Sh. 1)  (6/67)

SS021 - Status Gates

$S001 = Sense Reg Byte 1



CDO031

FC001

CDot1

CDO1Y

CLO31

FCO01
FC001
CcDon

CDOT1

cbon

TA032

cbon

CDO11

FCO001

CDo11

FC001

CDO11

FCO01

FCO001

Start Rgn Cmd

A
Acpt Start Rgn
CDO031
Bfr Feat [ oy
Ins Csr Cmd o
CDO031
Rmv Csr Cmd
Ly
A
Not Bfr Rgn Lt CDo31 Acpt Ins or Rmv Csr
L 2p—]
A/N Kbd Feat =
Char Feat bo3l on
d
Rd Csr Cmd |, D031 1
Rd Bfr Cmd
5) N
Acpt Rd Cmd
CD031
6] —J
A
Acpt Wrt Bfr Cmd
CDO031
Wrt Cmd W
A
Acpt Rd X~Y Pos Regs Cmd
CD031
Rd X-Y Pos R
'os Regs | op
A
Acpt Set BAC Cmd
CDO031
Set BAC Cmd
e m, [
Wrt Cmd =
Acpt Wrt No Bfr Cmd
CDO031
Not Bfr Feat [ sm
Set PFKI Cmd
A OR
Acpt Set PFKI Cmd
CDO31
PF Kbd Feat [ —
Cmd Acpt XA
cDo4t B l
Rd M/l Cmd
A CD041
A/N Kbd Feat - Acpt Rd M/1 Cmd
oF ¢ cpot Sense Cmd 5A,5C
No Op Cmd
CD031 71— cootl - P
Char Feat | o cpory _Audio Alarm Cmd L o]
Tog In DI
€231 z R
CD041
55001 —Mach Reset [ sc
Figure 5010. Command Validation, Functional Diagram (Sheet 2 of 2)
2250-1 FEDM (6/67) 5010 (Sh. 2)



TA051
TA051

CD041

FCO001

CDo11

cbon

CcDo11

TA032

cbon

cbon

FCO01

CDo1t

FCO001

cDoll

cbon

Load Ctr Reset

TA051

CLO31

TA101

TAOT
TA021
TAO31

CLO031

LT001

LT021

Figure 5011. First Timing Period, Functional Diagram

5011

(6/67)

TA041
Wrt Cmd Lo Pot 250 ns
CDO11 A OR SS
Not Bfr Feat Even Count Data Set
FC001 TAO51 TAO051 TAO51
IN,2N L 3N — — 4N
Status In Early 125 ns 125 ns Up Pot 150 ns
A N D ™ AR OR SS N
Serv Out Set Cons Sel
TA0O1 TA001 TA001 TA0Q01 TAO001 TA001 TA001 TA001
Cmd Acpt
— 1H— L2H,1B- — 23 — — 3B— “1D,2D- SN ,4N —6N— 7N, 3D
3N 3F
A
Bfr Feat TAO! A A ;
Clr BAC top Rgn
3 CLO31 XYoo1 TA0O1
Not Bfr Rgn
-7H,6H —5G —
Set BAC Cmd
OR
BAC Load Cmds
TA001
Start Rgn Cmd
— L3y
A
TA001
Set PFKI Cmd .
A
TA001
Rd X-Y Pos Reg Cmd J
— 4C
A OR
Set Serv Req
TAO0O1 TA001
Rd M/l Cmd
L 4F 5D,6D
- 7D
A
TA0O01
Sense Cmd
—5F
A
Not Bfr Feat
TA001
Wrt Cmd
L 4p ]
A
Rd Bfr Ins Drv
TA0O1
Bfr Feat J
“— 5H
A
Rd Bfr Cmd Prepare For Rd
OR TA001
TA0O1 L7
Rd Csr Cmd



Cons Sel
FF A

Serv In Early
CLo31 TA051

Clr Serv Req CLO31

TAO11

Not Serv Out
4) TAOS ——~ =~ |

TAOT1
Rd Csr Cmd

CDOo G-

OR

Reg B to TIC Bus In

TAOT1

TAON

cpon Rd Bfr Cmd

TH=—

L_2G -

TAO11

cpon Wrt Cmd

coon Set PFKI Cmd

TA041 Load Count 0 .

TAOO1 BAC Load Cmds

OR

TBOO!1

Set Wd Hold Lt cLOA

TAO11

TAO11

cpoll Sense Cmd

— 4G—

TAOT1

TA032 Rd X-Y Pos

M1 Byte 0 to TIC Bus In

TBOO1

MI Byte 1 to TIC Bus In

TAOT1
Rd M/1 Cmd
CDO11

L 5c—

MI Byte 2 to TIC Bus In

TBO31

TB0OY

Sense 0 to TIC Bus In

TB0O1

Sense 1 to TIC Bus In

TAON
Load Count 1

TA041 Loy

TAO11

5 —J

Sense 2 to TIC Bus In

TBOO1

Sense 3 to TIC Bus In

TBO11

TBOOI

Rd XY Pos Byte 1
YPosByie 1 yrist

Rd XY Pos Byte 2

TAOT1

L 3p—

XR141

Rd XY Pos Byte 3
%S xRt

TAO11

Rd XY Pos Byte 4 .
XR141

OR

TAO11

Gate Data In

TAOT
Load Count 2
TA041 — ok —

OR

I——-——— 6K —

TAOT1

TAOT

L o

— G —

OR

TAOT1

TAON

TA041 Load Count 3

TC261 -

Clr Wd Hold Lt

TAO11

TAO11

L3

TAO11
Set PFK! Cmd

CDO11 —c—

Bit C in B Reg
RBO81

TAOT1

Rd Csr Cmd
CcDoN

Halt 1/O or Chan Stop

TAIN

Figure 5012. Second Timing Period, Functional Diagram

CLO41

2250-1 FEDM  (6/67) 5012



Tcon

TA0S51
TA051

CLO31

CDo11

CDo11

CLo41

Command

cbon

TA032

CDol1

CDon

TA001

TA041

CD021

TA041

TA041

TA041

Complete
Inhibit
Address Out FL
TA031
Cmd Compl Inh Clr
Serv In Early Up Pot 150ns 4A,3A TA031
A OR SS N
S
erv Qut TA021 TA021 TAO21 TAO31
Cons Selected _J
“IL,2L - —3N —35N —5C—
A
TA021
Rd Bfr Cmd
OR
Start Rd Cmd LTOM
- ,p
N D
Rd Csr Cmd TAG21
Word Hold Lt
lord Ho —lE—‘
A
Sense Cmd R TA021
s B POy
d TA021 1G OR
Rd X-Y Pos Crmd
PN TAG21 Step Load Counter 104
L_2c
= G
TA021
Rd M/l Cmd
A
Xfer TIC Bus Out to B Reg
TA021 RBOST
Wrt Cmd L1k
A
BAC Load Cmds TAG21 TIC Bus Out to Hi Order BAC ACO91
Load Count 0 —4B—J
A
TA021 TIC Bus Qut to PFK Ind A PFO51
Set PFKI Cmd L 4F —J
A
Tl
. C Bus Out to Lo Order BAC AC091
Load Count 1 L 4c—
A
t
. TIC Bus Out to PFK Ind B PFOG1
_4F_j
A .
TAO21 TIC Bus Out to PFK Ind C PFO71
Load Count 2 L 4H—
A .
A2l TIC Bus Out to PFK Ind D PFO81
Load Count 3 _4J_J

Figure 5013. Third Timing Period, Functional Diagram

5013 (6/67)



Serv Out

TAO51
CLO31 Cons Sel
Cmd Compl Inh
FL Lo Pot 150 ns
TAO031 A OR SS N
4A,3A 7 A TA031 TAO031 TA031 TAO031
TAO031 1A,2A 5A— —6A — 7A,18B
Not Serv In Early 28
TA051 2F,3F
A
TAO41 Load Count 0
Feool :chimd Cmd e Dot
TA0O1 0aC Lmes -
— 1F— OR
tep Ld Ctr = S R
TAG31 Step Ld Ctr - Set Serv Req cLo31
TAO41
A — 2F —
TAO4 Not Load Count 3 TA031
coon Set PFKI Cmd e
CE Start Rgn
SS031 OR
Start Rgn Inst
A TAO31 cLodl
Do Start Rgn Cmd LDO11
TAO031 — 1N -~
TA041 Load Count 1 L,
A
TAO031
See Figure 5015
4G -
Halt 1/O or CH Stop
TAIN = = 2P e
Cmd Completed
A R TA031 m P TA041
CLO31
‘ TA031 TAO31 | 6F _| $S021
TAOH Load Count 3 L 4 Tcz22
Lt 5F =
A
coon Rd Csr Cmd TA031
TA031 Not Word Hold Lt S
A
Sense or Rd X-Y Pos
TA021 OR TAO031
TAO31 — 3J—
cDoll Rd M/l Cmd
L o
A
TA03! Set Service Request CLo31
CLO41 Word Hold [ 5
A
Bfr F
Fcoo — 2 Feat Q31 Start TPD at 12\ 0oy
coon Wrt Cmd .
A
A031 Start TPD at 1 LT031
FC001 Not Bfr Feat 1
A
Read MI Completed
TA031 35031
L— 5] — A
) AG31 Release PFK PFO4]
5011 —FR M [/
A
, TA031 A N Kb
A/N Kbd M1 Clr A/N Kbd
Ssot1 L ¢p— TAO31 TDO11
LDO001 Not Clr A/N Kbd
- 6B,78B -
Figure 5014. Fourth Timing Period, Functional Diagram
2250-1 FEDM (6/67) 5014



ST0S

(£9/9)

ACOT1

Tczay e In -
Word Count Stop ) Up Pot 2 usec Lo Pot 250 ns
TC261 Sere In Early A AR OR ss OR ss
7C001 Cmd Out TAO0S1 Wrt-Rd Bfr Step BAC Back One
4L Fcooy Bfr Feat TAI TAIN TAIN TAIN TAIN TAIN
L—2c L3g,4p4  L—ep— Lp0d Lo Lo, Up Pot 3 usec Lo Pot 250 ris
58 4D AR OR sS OR ss
TAN TAHIJ TAIN TAI TAIN
Halt 1/O or Chan Stop
-4F,5FJ —6F L7F, 40 L—sn —7HJ
A 5H OR OR
Clr ServReq
TAIY TAI TAON 1
Halt 1/O J
3 TC232 L— 4K —4A, 5A-
OR
. Clr Wd Hold Lt
TAO11 {
FCO01 Not Bfr Feat S o
cDoN Rd Bfr Cmd =
OR
Rd Csr Cmd
cDON TAIN Lok TAG31 Cmd Completed )
cpo1qWrt Cmd __2A_J
L ¢p—

Figure 5015. Fifth Timing Period, Functional Diagram



Waiad 1-0S22

(£9/9)

970S

CEOS1 TPD Auto Norm Mode

OR

OR
A
CE071 Not CE Test | _J
2H
._2;:_‘
CEO71 CE Step TPD =
Start
LPOOT Start TPD o
LT001 Zd Me: Isnt 15—
LTon tart Rd Cmd
Prepare For Read
L1021 Perform Ins or Rmv
Start Regn Inst
Start TPD at 1
LT031 { Start TPD at 12 Start TPD
TPO41 Proceed G Bfr Feat o FL
Light Pen Stop No Bfr Stop
LPOOT { Light Pen Stop Bir OR 20,16
Stop Regn
LTO31 § TAC Req and Stop
LTo41 Stop TPD
MS001 25
Parity Error End
MSON -
Invalid Interrupt
55031 {Invalid End
101 Mach Reset o]

Figure 5016. Timing Pulse Generator, Functional Diagram

—3D

OR

Msol1 Set TP12
TP8 Set Wait
tpoa1 | IP19 A
TP20 Complement b Wait One
TP051 —1E2 =
P12 _4J__J TPO1
TP15 ———TP021
TP061 .
' P21 3K A Gen TP-A TPO31
TP4 Gen TP-B
P21 ok TPO4)
TPOS1
125 ns 125 ns 125 ns L5K , 6K N
0 0 L1%] A Not Gen TP
Clr B Reg TL23?
MSO011
] 61— P61
L3M, 2M — am— —sm—  Lem,7m- A Gentpc [ TPO71
- IZSSS ns Gen TP-D TPO81
Gen TP ——TPO?1
R 56,604 P101
Mach Reset
3C,4C-j —4C J TPI01 L2 OR .~ FL operates
5C 250 ns On
3F,2G- 250 ns Off
125 ns 125 ns 125 ns
N L 0 A N m A
6A,7AJ —2B — — 38— —-4B,5B— — 4E— — 5g— —6E,7EJ
4D
08 Rem 1
t A TPD 1
L A
TP 12 or l
TP 21 Raw TP




L10S

(£9/9)

Decode Complete

Permit Main Beam Deflection

Figure 5017. Stroke Timing and Control

coagr FndBit y Decode
~ Comp Gated Permit Main Deflection
STON FL A Perm . .
Not Stroke Sample OR ~MB Defl Set Permit New Display
ST031 L 3 — FL A Gtd Perm
Permit New Display J | MB Defl 200 ns bermi 200ns
¥-4B,4D [ 58 FL A sS ermit ss
Not End Bit wa_D'_sﬁk’Y Permit New Display SS
CcG3sl D 6B,6D" L— 5F — FL
$T031 Not Stroke Sample OR 6F,6N —L N L. 5N - STO11
Stroke 1 . .
57031 Stroke Sample OR o L,c, 2 Permit New Display
Permit New Display
Sample Pilse Delay Permit New Display
sTO11 Not Permit New Display 135 ns [a \
A SS 3 M D
on Not Gtd Perm MB Def
ST sT031 $T031 $T031 57031
o - 3r L4F, 57 L2H, 3H. L5H, 6H
6F 4H
2F
Start Stroke Timing I__
Propograte Sample Pulses Set Unblank Sample
(Stroke 2 and Subsequent) CG371
Dly 200 ns 135 ns
Not CE Stroke b4
1021 A S 1 SS 2 OR
Gen Stroke 1 Samples
STO31 ST031 ST031 Pre-intensification
J ST021 CE Disp Stroke - A -
l_>_33'48 55 sp L J L
533,[;58 412,DSD 7H ) o)
Stroke Sample OR :
Stroke 1 STO11,57021
) L3N, 1N Lol 3L Stroke Reg Sample 21146 cG361,
5001 Start Char Display 2N, 4N, 5N 4L CcG381
A Reset Unblank Sample
“s1017 Nt Set Permit New Display Stroke 1 CG3n
ST021 FL
Permit New Display Stroke 1
STO11 -3E, 4E- ST021 )
cGasl Mach Reset = L7A,7C
S$T021
N
Stroke 2
stoz1 Stroke 3 SDO11
Not Stroke Sample OR L 4o Stroke Stroke 4 % sD021
T Counter Stroke 5 $D031
o Stroke 7
Decoding Complete . J
OR 3¢ . Stroke 8
0 (Reset)
. X — 5G—
Permit New Display Character Generator Reset Hold Stroke 9
“1H,2H- L A
Stroke 9 J
ST021
5L, 5N- —6N -

STO21-1H
CS001
STO31-3F

ST021-3E

ST021-4E
STO31-3F

ST021-1H



KB Right Cont Bit 5

5 Key

KB Right Cont Bit 7

End

Eom KB081

Not KB Right Cont Bit 5

KB042

3 —

0 Key

Not KB Right Cont Bit 7

LKBEMZ
41—

Cancel

Cancel

Not KB Right Cont Bit 4

Not KB Right Cont Bit 6

KB042

—t—3)—

1 Key

KB Right Cont Bit 2

KB Right Cont Bit 3

Number
Key

A

KBO42

“1H,2H-

KB042

L—4)—

Null

KBO81

Null

KB042

28—/

4 or 6 Key

EB(MZ
3A—

KBOS51

OR

ANKB Bail Cont 1

OR

ANKB Actuated

KBO11

See Fig. 5019

L 7r—J ’
KB Right Cont Bit 7

ANKB Bail Cont 3

FL
\‘KBOH

4A, 58

KB Right Cont Bit &

ANKB Bail Cont 5

FL
K801

4C,5D"

KB Right Cont Bit 5

ANKB Bail Cont 7

FL

KBO1

. 4E, 5F-

KB Right Cont Bit 4

ANKB Bail Cont ¢

FL

KBo11
4G,5G

KB Right Cont Bit 3

ANKB Bail Cont 11

FL
KBO11
-4),5)-

KB Right Cont Bit 2

ANKB Bail Cont 13

b —3

FL
KBO11
41, 5K-

Odd Par

KB Right Cont Bit Odd Par

ANKB Bail Cont 2

—

FL
KBO11

L5N, 6M

K8 Left Cont Bit 7

ANKB Bail Cont 4

ANKB Bail Cont

OR

FL
KB021
-3A,5A°

KB Left Cont Bit 6

KB021

L_3c—

Set Left Cont Bits 4,5,6

OR

FL
KB021
L3C,5C

KB Left Cont Bit 5

KB021
23—

KB042

L 58—

ANKB Bail Cont 8

OR

FL

KB021

-3E,5E-

KB Left Cont Bit 4

* Set Left Cont Bits 2,3,4

KBO21

-3G,7G~

KB042

Alpha Numeric Key

KB Right Cont Bit 6

KBOS1

—3p-—

L—3G—J

3 or 7 Key

KB042

KB Right Cont Bit 2

L -3p—

OR
Dot

ANKSB Bail Cont 10

OR

FL

KB021

-3G,5G

KB Left Cont Bit 3

KB8021

ANKB Bail Cont 12

Set Left Cont Bit P

OR

—3)—

FL

KB021

L3J 1444
5)

KB Left Cont Bit 2

KB021

—3—

KB042

Switch Bounce Gone

KBO31

Not ANKB Bail Cont 15

KBO41

“3N,4N
5N

Not Alpha Numeric Key

Figure 5018. A/N Keyboard Data Encoding Diagram

L_4C —

KBO31

ANKB Bail Cont 14

Restore ANKBD

OR

FL

KB021

-3L,4L-
5L

KB Left Cont Bit Odd Par

KB021

L_3n—

FL

KB021

L3N, 40
5N

2250-1 FEDM

(6/67) 5018



OR

See Fig, 5018 KBO11
— ANKB
Actuated N
_7F-_‘ Ctuat
OR
KBO71 Adyv Csr Key Lo Pot 10 ms Lo Pot 370 ns
KBO71 Bksp Csr Key KBO31 A OR S AR OR ss SW Bounce
KBO71 Jump Key Gone Switch Bounce Gone
—18— KBO31 KBO31 KBO3| KBO3} KBO3) KB031 FL See Figs, 5018 ond 5020
-28B,38~ 4B — 58— -2D,3D~ —40— —5D— KBO31
. - 68,78+
Code Ki
ko7 ALt Code Koy
Lo Pot 40 ms
KBO3? OR AR OR SS N N
Shift Key
KBO4l —————__ ;] KBO31 KB031 KBO31 KBO31 KBO31 KBO3 |
—2)— L-3L,4L- —5L— —4L— —71L— 56
OR
KB031 A
XY00! Restore ANKB
—IN— KB031
Not Cont Key
KB071 3N
ARO11 Machine Reset :NKB
estore
Up Pot 1.14 usec Solenoid
AR OR SS AR N D SOL
TPD1
TPON LDo61 LDO61 LDOS! KB031 KB031 KB031 KBO31
—18,28- ‘—4C— -5C,5D- “-4E,5E —5)— —6)— —7)
ANKB Sync
i ood
RBIN ANKB Parity G —
ABON Gate ANKB Data D13 ANKB Data Av LDo31-
ANKB Data Av !
ivated
" KBO11 ANKB Activate " ) " L 4y—
ANKB Strobe Alphameric
" KBO31 KBO41 FL D131
g — L 3A — -1H,2H
2H
—R-48,4D.
A 58
KBO41 OR N Not Cancel
or EOM — 1 OR
—1A— KBO41 KBO41 ANKB Data Av ~
—2A— —2A KBo41 (See Figure 5022)
A -5A, 6D
Rest. ANKB
KBO41 K8o31 OR
—
—18— KBO41
KBO3! Mach Reset .
— A N To Sense
Cancel Cancel. Key Byte 2
LK KB081 FL KBO81 Control
R Ca
Kaag Concel Key —SGJ o081 L, ssotl
=5H,6H
Se. . 501 ’
e Fig 8 6K
KB042 Eom
A End of Message N . End of Message
KB081 FL KB081 J
Altemate Key ’
KBO71 L oH— KB8081 —7L—
4K, 5M
1 A N
Jump Jump Key h'
KB081 FL KB8081
Kgo7) T2 1 — K881 6N
KBO31 Rest, ANKB Mach Rst Lot 2n
—
A N
: Adv Csr Advance Cursor
KB081 FL KBO81 Ad
KBO71 Adv Gor Key . J ;o . vance or
A KB081 70 coc tspclxce_
ontro
N _5p; 6p- -ABO11
6D
KB081 OR
’-_—4(:'— KB081
— 58
— A N
ksp Cs!
Bksp Csr Backspace Cursor
Bksp Csr K k8081 FL KBO8!
K8071 —2 2OV L1 c KBOB1
KBO31 Restore ANKB A L.2D, 3D
3F
KBO81 OR
KBO71 Not Continuous Key e
— KB081
KBO31 Machine Reset o

Figure 5019. A/N Keyboard Sense and Cursor Data Generation

5019

(6/67)




QI 1-0S2¢2

(£9/9)

0208

KBO31

KBO31

KBO11

KBO11

Figure 5020. A/N Keyboard Code Generation and Transfer

KBO4 1 Not Shift

A
KBO51 Not Null
ANKB Sw Bounce Gone KBO51 OR
ANKB Bit 0
4K KBO51
A .
Alphanumeric Key 16K, 7K
KBO41 FL
ANKB Bail Cont 15
- 2M ~ KBO41
RESTORE ANKB LETTER
5M, 6N KEY
A
Not KB Right Cont Bit 2
OR KBO51 OR
"KBO51 ' 4F — KBO51
Not KB Right Cont Bit 3 L e —i— 5 —
A
KBO51 OR :
ANKB Bit 1
L 4 A KBO51
6M,7M
A A
Gate Right KB Cont to B Reg
KBOS1 [~ KBO51 A
KBOA1 Shift L SE, 7EJ ) ) KBOSI ANKB Bit 2
KBO11 KB Right Cont Bit 2
KBO11 K8 R:ghr Cont s:f 3 ANKB Bit 3
KBOT1 K8 Right Cont Bit 4
KBO11 KB Right Cont Bit 5 OR ANKB Bit 4
KBO11 KB Right Cont Bit 6
kso1) KB Right Cont Bit 7 KBO41 ANKB Bit 5
A ANKB Bit 6
Gate Left KB Cont to B Reg
KBOS1 A ANKB Bit 7
t6H,7H KBO41
OR ! .
KB021 KB Left Cont B{fi
NUMBER KBOS1 KBO21 KB Left Cont Bir
KEY [y KB021 KB Left Cont Bi, 4
A KBO21 KB Left Cont Bit 5
KBO11 KB Right Cont Bit 2 KBO21 KB Left Cont Bit 6
KBOS1 KB Left Cont Bit 7
KB Right Cont Bit 3 kBO21
KBO11 — 3D
A
|
KB061
KBOT1 KB Right Cont Bit Odd Par L
5L
A OR
ANKB Bit Parity
KBO61 KB061
KBO21 KB Left Cont Bit Odd Par s — L om —
KBO31 ANKB Sw Bounce Gone "
Null Key
KB042 A KBOSI
KBO51 SN —
Alternate Code Key
KBO71 Lam, 50

B Register
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See
FIGURE 4
4-2 of

FETOM

Figure 5021. Program Function Keyboard Data Encode and Entry

PFKB Switch 0

$5011

A
PFO4] FL
PFKB Bit 1 —IN— PFO41 ‘
OR (See Fig. 5022) PFKB MI A
2N, 3N- M! Byte 1 to Bus |
- A 4N TAON yte " to Pus 'n 18071 Data In 7—TC151
4R Bit 1
6B PFO41 FL — 4D —J
OR
4A, 5A A
6K
PFO31 A TBO61 Data In 6—TC 151
[ 5p—] — Bit 2
PFO41 FL L 4p—
PFKB Bit 4 — 3C— PF041
OR
4C,5CA A
PFO31 A e 18051 Data In 5—TC141
— 4F-— Bit 4
PF041 FL 4D—
PFKB Bit 8 — 3E— PFO41
OR
A
4E, 5
PFO31 A ¢E TB041 Data In 4—TC141
‘ Bit 8 _J
34— PFO41 FL —4D
PFKB Bit 16 3G— PF041
OR
4G, 56 A
PFO31 A 6G 78031 Data In 3—TC141
i Bit 16 J
ok — PFO41 L L4
—3)— PF041
: 4),5] OR
6J
PFK. PFO41
Activated A PFK
OR MI PFK Data Available
N _J PFO41 FL
PF031 7k (See Fig. 5022)
PFO31 A = PFO4]
L] bFO3] PFK Not Act Not Settling N, 6N
] Settling 7N
Lo Pot. 36 ms — 7H— )
A OR SS
PFO31 PFO31 PFO31 A N
L3N, 4N- L 5m—] Lem, 7m PFO41 PFO41
1L, 2L L n—
<——— Not PFK Data Available
Up Pot. 115 ms
AR OR SS N
Release PFK
TA031 PFO41 PFO41 PFO41 PFO41
Reset
—1B,2B- “IF, 2D~ — 2F — PFK Bits L 2H—
1D OR
PFO41
AROI1 -Machine Reset Ly




ANKBD Feat  Allow ANKB MI

Fcool AR Tl ——
Not EOS
SS011 $S011 A
Not Sense Reg ACV
sson -1A,2A- sson
an]
AR
Cancel Key l
Kol —— 7 ss011
L2k, 3K A
SS011
AR 35—
KBo8! E—OM——LSSOH
OR
2L, 5L
A Sso11
ANKB Data AV & Parity Good
SS031 $SO11 L5G, 5L
cpo3l Not SDC Feat [ 4o
ANKB MI
= ANKB Mi TA031
55031 Restore ANKB SS o ss011
Ss011 -5G, 51~ PPRB M 15031 through TBO71
. 5L
TAG41 Machine Reset 5y
KBDS Attn
OR
PFK Data Available
$5031 A
PFK Feat Ss011 A
2?81011 Not Sense Reg ACV PFKB MI Kb Interrupt
Not ANKB Data Avail SSo11 FL —6D— SS031
ko041 {orEE
s 20— $5011 —L g
—4E, 5E-
$5031 Reset PFK SS or -
$s011 Not Sense Reg ACV Inh Kbd Intr
sson $5031 FL
Attn & Busy & Intr
L 5 —J TC291 t_3r—J $5031
4F, 5F
TAQ41 Machine Reset OR
$S031
Read MI Complete
TA031 L—5F
Figure 5022, A/N and PF Keyboards Interrupt
2250-1 FEDM (6/67) 5022
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Light
Pen

Figure 5023. Light Pen Deflection

OR

LDO31

6F —

Set TPD Rem SM

Set TPD3

cs021 Connect Csr Lt | D09 - v LD021 Not Csr Jump Protect -
‘ B10 To Y Char Drivers LD021 Not Csr Jump
LP Align Switch ——4E 5A _J : LDO031
CEO31 ’ .
N/C oA —7A— 43,51
)
B02 To Blank-Unblank |
- OR
tect
L No_-—l/O 505 L0021 Csr Jump Protec| x L0031 A
— A N . Char Order
l— B0O9 To Y Char Drivers CLO51 A LDO31 L) LDO31
LP N ,
AMP B03 J ' L5y _J
ANO11 —¢E LsG, oF - LD031 3J 7
—l—5M— 4E, 5E- Light Pen Verification 5800450 ANOI11 Sl
L_, — e
Light Pen Detect
LPO1I
Lo LDO11 Proceed C -
Al Byte Ctr 3
4L
Bcoot Granhic Ord LDO31 A
raphic Order
CLos1 -2A,3D- LDO31
’ N(C Search Code 202-Start Rgn Timer LD061 Sync LP L 5p—J
A
Set LP Det
A 1
200 ns LP Active LPO Loon Defl Intlk (Lat)
Foot N sS LPOI1 FL 5N—]
Switch LP Lat LP Sync
N/O —)c
W FL LPOHJ LPO11 FL — 3F — LPO1
ANOTI LPO11 L 48, 5B L ¢B, 78 LPO11 4F, 4H-
N/C
70— -3B,3D- 2F,2H-—L
| OR
‘A LPO11
P3 LFOT} OR —4H— LP Stop No Bfr
: LPOO?
TeON — 4p— LPO11 OR LP Det A
Clr LP Sync Lt -5D,2H- CL0o41 — 1 FF LDO11
XYO011 4 LP Stop Bfr (c)
LP002 2L cLo41 L gH—
Tp101 Machine Reset Lpoop Reset LP Det Tgr .
i h
Lpoog —r LP Active Lpgg TP) Not Cme Seard
SM Code
LD081 A
Not Skip SM
LD021 LDO11
Not Bfr Feat -1G, 3H4
FC001 A
Even Count Data
LDO11 OR
Proceed A
tbool 10,3D- LDO11
4
A
Bfr Feat
Fcoo LDO1]
MAI01 Not Bar 1 —IL,3LJ

TPO11

LD021
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Jdoe20os

| AR N —l
cs021- Connect Csr Lt DO?.]L " = I
I [ e . { B10  To Y Char. Drivers
| L 6A— L 7A—d
LP Align Switch l | lonk "
CEO3! N/C l A B02  To Blank-Unblank |
L BOS 5 I
= O
N/O *[ A N N
I ~ LBO9 To Y Char. Drivers
|
LP | 803 '—6E—J s 7 [ ot *5G, 6F+ I
Aﬁg?l | ~4E,5E I
J l_ Light Pen Verification ANOTI l
s — —_— — i ——
AR
LP Det Signal
LPO11
-2L, 3L
: A I N LP Det
(Char. or Graphic Order) and (Not Override Lt) Set LP Det s
LPO11, LPO21 LPOT1 LPOO1 FF
(c)
[ 5N —7DJ CLO41
N N Reset LP Det Tgr
D01 SYne LP Cserg T L.
LDO6! LPOT1 LPOTI LPOOT—— 0P [0 P OR N
™, 2M b 3 N e CLO41 cLo4
LP Stop Bf
200ns = LPOO2———2 T [ .
N SS
LPO
~LP Switch Active LP Lot LP Active
FL L 3r— FL
LPOT1
+LP Switch Active trom OR
38,30~ 4F 4
LPON A N
TP3
TPO11 LPo2]—Sont Lt - LPOIY Lrol1
LPO21 Not Disable Lt J
— ¢F —2K
N
Clr LP Sync Lt
LPO21 LPOTT
LPO21 Not Cont Lt
A
LPOTI
XYOl1 Clr LP Sync Lt
[

Figure 5023GDF. Light Pen Deflection (for GDF Machines)
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Proc D
OR Graphic Proc C Carry Adder X 0
L0031 2 x XA041 y
vein Byte Ctr=0 End Around Sign X
Mach Rst BCOO1 vGIN VG021
—2F — AbsRel  Ape
FL 2K — —3G—
VGII OR Carry Adder Y 0
1 arr er
Rel Clr Input ] Rel YAO4L Y 3
2F,2H ? VG ;
End Around Sign Y
A Rel Set Input VGO71
TP6 — 3 —
TP0O21 VGI01 — 6H—
FCoo1 Vector Graphics _2L_‘ 250 ns
A SS A Compute
OR $S Delta Compute Delta Latch Set Xfer to
VG101 VG101 VG101 VG101 VG101 - FL X and Y Adders
Rel Input See Fig. 5024
L3 L 28,35 - L 58, 68- L2€, 3¢ J L 5¢ OR Ve Sheet 2 of 2
4B 4E
VGI 3K,3M
Mach Reset
— 3M —
Start Delta Ct
ort Delta Cir «—— 400 ke Delay Line Oscillator
350 ns 1 usec 1 usec
Xfer Delta ' OR i) OR i) OR ™ i) OR
to Delta Ctr 250 ns
’ DCO021 DCo021 DCo21 DCOo21 DCo21 DCo21 DCo21 DCo21 A $S
— 24— —3A— 4A,5A ‘—4c— 5C,6C —4E— — 5 — “L6E,7E DCoY DCO2}
3C 3E 3G
/ 4G,5G — 76—
Start Delta Counter Delta Ctr 20
-—
End Around Sign X ’ | .
vGoz1 | Xfr X I | | Step (Down)
- I A I Delta Ctr
0 Lo X0 ) l AX>AY |
Y0 l 2 | I
1 1 X1, —7H= |
i |3 _—
— Xfr Y I ]
2 2 X2 | X Grh — A |
DeltaX § !
X Adder elta V2 Iﬁ(’ = Yirrr AY>A X . | | l
Xfer X R t
3 3 xa | e | cs021-vGioL Ser X Reg A Cr l |
ya I ¢ F L | I
L4 . A
| —7D— | 0
4 4 X4 ) 78 — +0
\ e ‘ |
See Fig. 5024 | ? I X Deflection 2 -0
Sheet 2 of 2 0 0 | Register 3 |
- . Delta Comparison ]
| DCO31 I 4 Set 0 -1
- - __?TT_T__{ |
1 1 _ X0 A OR ] e — +2
| set2 \
X1 1 ot 3 1 -2 To Analog
2 2 X2 A—e——i——l | See Fig. 9020
Y Adder DeltaY < X3 Set 4 ? +3
-3
X4
3 3 +4
4 4 Yl \
~ Y2
End Around Si N AL % g::'r:‘rer
vGo7) —0d Around Sign ¥ DCO4I Y4 |
| DCOO1 DCon

Figure 5024. Absolute Vector Graphics Control (Sheet 1 of 2)
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Compute Delta Latch Set [_- - - - Compute Delta LatchSet [ — -
vem See Figure 5024, Sheet 10f 2 ' j' (See Note) — !__ j (See Note)
"I | A fF— or l |_' — T T T | A F—1 or I
I 5 | I | fBito  |—) S [ | | { 8it 0 )
0, | I | 41
I | | L 3c— 14 | I | i 3¢ —Led |
| B | I A — ox | | T | | y - > |
xR i jonn xR e
i | 8 — 36— s | i l : | —3G— F—L s I
| L2C— I i X s_ R I A Register | —5c-—J | I 7 (, R I
| N I l I § Bit 2 — | To Delta X I N | I - § it 2 —— | To Delta Y
2 DCOA. 6 |
i i L3 — 1, | (See Fig. 5024 i ! 5, — i, - ?eceo:i]g.. 5024
| o | l— r ,_VGEI N Sheet 1 of 2 I . | I_ R VG_O 5ﬂ v Sheet 1 of 2
Adder } ! Adder
1. — | seoo| M ]
| l | A F— ox | - l A F— or
| N | | i jurs  — | N I | { Bit 3 -
| I 3i L 2c— L | ! ! 7: —3C= ; 4= |
L 4p — | | — | | — n— | — l
I N | | ’ > l $ Bit 4 - | . I | ’ > | £ Bit 4 |
! 1 4l . | J | N | 0! . 1 ) J
I | I —2G— — 3G~ I | | l —3G— —4G— I
RA:;;:::Y I 0= I | A fF— ox I I —c~ I I A — or I
I N ! sl ! 4 Bit 5 | N | l } —4 Bit 5
i I T L7 — S——_ 3L - I i ]' — 3L— §——4L— v I
| [ 3 | I______,____fﬂ‘_l I [ | | __.___._____._V?ié'_l
I o e ———— . | | r———————— 1
| | | A OR I } I-_ A F— or |
N { Bit 6 , | | { Bit 6
! | 6! J l ’ | N | 2| J J I ) Bit
| i I L_2p s_-_. 33_1 | T | | —3C 5——4c
| L 5] - | I x i n I B Register I L G— | I - s = {
| N l 7{ J i 4 Bit 7 } N | I l 4 Bit 7
J 3
l | | — 5E L l | = | —51=—j s——éFJ I
I L 5k— | | A — or I l 6~ I | A § OR |
L ~ | 8| | i { Bit 8 I 3 | ) l i — (B8
I | L 5)—] ¢ | i _J 1 L s ¢k I
— 4AM— I I A — OR | l e | I A OR I
I N I | 4 Bit 9 | ~ I ! { Bit 9
| . 9 | ! s _J |
| | L 2m— —aM | XAO11 | | —3m L m
: XA021
Lo | I | L L e
|_ __\Qﬂ_l XA041 ‘__ _ ﬁ()d Note: Deflection registers are

always inputting adders.

Figure 5024. Absolute Vector Graphics Control (Sheet 2 of 2)



Channel

Bus Out

Write Cmd
Decode

v

1st Timing

Period

Sta In @ Svc Out

Data

]

B Register | — — — — — —

Service
Request o

y

2nd Timing

Period

Y

3rd Timing

Period

!

Xfer Bus Out
to B Reg

!

4th Timing

Period

5th Timing

Period

!

End

Start TPD

v

TP

y

B Reg

Examine

Yes

Char.

MC Search

Mode

Y

Graph.

©

A

Stop TPD

Y

Prepare for
MC Search

Requ est X-Y
Data

(4 bytes)

Request Char
Data

Figure 6000. Write Direct Command Process, Simplified Flow Chart

NS
Stop TPD Stop TPD
@
Yes Defl
Complete
w7 TP3 TP6
Stop TPD Stop TPD Stop TPD
Y
y
; ;
Set Deflection Wait for Defl. Set Deflection
Interlock Complete Interlock
" Xfer A Reg Xfer X-Y Defl.
to Char Gen Regs to Analog

(1 byte)

2250-1 FEDM

(6/67)
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Proceed
: '
Start Regeneration —’1 REM 1 Buffer Cycle fg 2 )
4 Rem 22
/
TP 1
TP 19
TP 20
Graph Char Mode No Op
’ Decode *
Y '
g Activi
Set No V ™8
Op Tyr : :
Y C ‘ Y
Buffer
REM 1 Cycle
Graphic No Op Xfer *
D ‘Check REM
P8 Latches
Byte =0,1, or2 y = Byte
y ‘
Buffer Set
Cycle 4
TP 22
Release Kbd Y LP Clr ™15
Detect
‘ * No Yes
Lp y )
Detect REMI TP 3 TP 6 REM 1 TP 16
y 4
‘ ‘ ‘ J Set CSR P 23
» » Jump Lt
TP 19 REM 1 TP 8 TP 17
Prepare for MC AN K Y. I
ey
* Code l ‘ ‘ ‘ 4
Buffer ' Buffer
TP 20 Cycle Cycle P18 TP 24 ™7
REM 1 TP 7 REM 26
¥ 3 i v v : ! '
w8 REM 1 P8 TP 8 REM 1 REM 23 REM 7 REM 1
Buffer Buffer Buffer Buffer : Buffer Buffer
Cycle Cycle Cycle Cycle Cycle - Cycle
4
Y | l D

Figure 6001. Buffer Regeneration Timing Sequence, Simplified Flow Chart
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JdO1009

Proceed
B y
Start Regeneration —p»! REM 1 Buffer Cycle |« ¢ 2
Rem 22
3 i
TP 1
Byte TP 19
Counter
TP 20
Graph Char Mode No Op AbsE:ure
Decode ‘
, i )
- 1® Activit -
Set No v P8
Op Tgr
) C
Buffer
REM 1 Cycle
Graphic No Op Xfer r
A
T Check REM
TP 8 Latches
Proceed Byte =0,1, or2 y = Byte
; Counter v Counter
! K
Cycle
TP 22
Release Kbd TP 15
{ ‘ No Yes
REM 1 TP 3 TP 6 REM 1 TP 16
4
B t ¢ ‘ l Set CSR P 23
Jump Lt
TP 19 REM 1 TP 8 TP 17
Prepare for MC Y y l
¥ ¥ ! ¥ ¥
Buffe Buff
TP 20 Cycle Cycle TP 18 TP 24 7
REM 1 7 REM 26
Y ¥ ¥ ¢ ! i Y v
P8 REM 1 e TP 8 REM 1 REM 23 REM 7 REM 1
) . ¥ Y v Y
Buffer Buffer Buffer Buffer Buffer Buffer
Cycle Cycle Cycle Cycle Cycle Cycle
Y
| . l

Figure 6001GDF. Buffer Regeneration Timing Sequence, Simplified Flow Chart (for GDF Machines)
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See Figure 6003

TPO11-4C

LD081-58

MC Search

Bfr, CG and
ANKB

LD081-2D

SM Code

LD011-5J

Bfr Feat

LD021-4D

LDO11-3D
Set (Even)

LD021-5L

Reset Bksp Limit
Trg (TE)

Proceed A
LD001-5K

LDO11-1D

Even
Count Data
Trig

LP

Set Detect

TP3

e Set Service Reg Lt
e Switch Even Count Data Trg
o Wait for Service In

Early from TIC

(See Fig. 6022)

? XY001-6C
Stop TPD

T TPOOI-1G

Latch

.CLO51-4C, 4F, 4)
LD081-48

LD021-4H

SRO11-3G
SR021-3D

CL041-4L
Clr

Proceed D
LDO11-6J

Clear All Niode Latches
Set MC Search (TE)
Reset Byte Counter
Clear CSR Jump Protect
Trg (TE)

Set Stroke Reg to X4-Y4

LD031-6C

Bfr

Figure 6002. SM Search-Write, No Buffer, Flow Chart

(’ See Figure 6004




LD081-5D

LD081-5C

Yes

A

Delay 250 ns

LD081-3H

CR
Stop Regen Lt

LDO81-2F, 3F

Graphic 00 Bits 0. 1 01 Character
,
+ LDO41-1A LDO41-1A Reg B LDO51-2C
Set Graphic 008
Mode Latch
ode Latch (TE) LDO51-1A
LD051-3B
Unknown No
y PPoo1-2K ¥ rroot-om
Set Line/Point Set Line/Point
Cnt LT to Line Cnt LT to Point Unknown
LD041-3C
008

LDO061-4H e Set No Op Mode
Trg (TE) LD051-2L
CLO51-4C, e Reset Graphic, 04
4F,4) Char, and Xfer 8
Modes
05g
LDO51-4G LDO51-5L
: Set Cst Jump
Reset X1.5 Lt Protect Latch
CLO41-TF LD021-4H
Set X1.5 Lt
r Y 4 CL041-7D
LD061-2K
Proceed G
Reset MC Search (TE) LDO081-48
LD061-3K
No
Bfr #
e Stop TPD
e -Set Service Req Lt
e Switch Even Cnt Data Trg
e Wait for Service In Early
from TIC
(See Fig. 6022)
Figure 6003. MC Search-Write, No Buffer, Flow Chart
2250-1 FEDM (6/67)

Y

e Set Char Mode Latch
e Set Bksp Limit Tgr
o Reset Stroke Regs

CL501-4F
LD021-4M
SR021-3C, 3F

0]8

LDO51-2F

LDO51-2J

6003



TPO11-4C

See LDO081-5C LD081-38
Figure Ye :
60903 b MC Search No o
TP1-MC
Search y
Bfr LDOI(\)IL-]A Proceed A Reset Bksp
Char-Gen and / LD001-7J Limit Tgr (TE)
ANKB
LDO11-1D
) N
Bfr Feat 2
LDO11-3D
Set (Odd) Even
Count Data
Tor
LD021-4D
Clr
See Proceed C
Figure No LDO11-3G,5F .
6002 SM Code
TP-1 SM
Search
CLO51-4C
Graphic Order Mode Character
Crs LDO031-4J
=0 =1 =2 =3 Jump Clr
By?e Counter Protect LDO11-7F
\/ : Lt Char Mode No
y LDO31-1D LD031-78 LD031-5J
Xfer Reg B to Reg A 135-ns Delay Clr
BCO01-1E
LDO31-48
LD031-4M Step Byte Cnt (TE)
y LDO31-1D LD031-5C Clr Byte Cntr Clr
Xfer A and B Regs
Xfer Reg B to Reg A 1o Assy Reg
LDO31-5F LDO31-5F LD031-6N
o] - Set Ci
y i Defl Intlk Set Pt ° LP Detect Latch a
LDO31-5N
LD031-6C LD031-5F ONo
No Set y
Bfr LP Detect Latch LD031-3M
LDO31-5E
o [ o sermeo-7q) |
LDO31-5E y LDO31-7F LDO31-6H
\ Set TPD-6 Tgr (TE) Set TPD-3 Tgr (TE) Xfer Reg B to Reg A
XY001-6C o Stop TPD
CLO31-2F ® Set Serv Req Lt
CL031-3G e Switch Even Count Data Tgr
e Wait for Service in Early TP TP3 TP7
From TIC
Line/Point LP Detect Character
Plot Sequence Sequence Sequence

(Figure 6005) (Figure 6008)

Figure 6004. Mode Sequence - Graphic or Character No Buffer, Flow Chart
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‘(Figure 6006)



Set TPD-6 Tgr (TE)

From

Fig. 6013
LDO31-5E TP6
[ PPO31-4F
' PP031-5H
Variable Delay \é:ﬁ;';ble
Ao  47-370 ns
Rais
(Elork) (Unblank) S:le:' Gate
i Bit A Assy Reg =0 135-1100 ns

TP021-3L

TP6

PPO11-7E

PPO01-2E
No

Clr Defl Comp Latch

Vector Feat

Set Unblank

Line/Pt Latch

PP021-4E | e Set Defl Intlk Latch |
XR001 o Xfer Assy Reg to X Defl Req. _—
‘YROO1 o Xfer A ond B Regs to Y Defl Req
PPO11-5G | e Start 7.25-msec Delay #2 See Fig. 5024
PPOT1-¢E, L
PPO0I-6G e

No

—

CLON o Set Step BAC Lt
CLo41| e SetRem 1Lt
TPOSY e Set TPD9
Buffer Cycle
See Fig. 6014
Y TP001-1G
PPOO1-1C
ot e (Unblank)

Set Service Req. Latch

Switch Even Cnt Data Tgr
Wait for Service in Early from TIC

=0
[ Bit A Assy Reg

PP001-2C

Clr Bit A
Hold Latch

Figure 6005. Line/Point Sequence, Flow Chart

PPOO1-1A
(Blank)
=1

7.25
usec Delay #2
Over

PPO11-5)

Delay 200 ns

Line/Pt Latch

Bit A
Hold Latch

Point PPOT1-2N

Clr

PPO01-4K

Set Unblank Latch

+ PPO11-5N

Delay 700 ns

|

;< PPOOT~4M

Clr Unblank Latch

PPOOI-2A

Set Bit A

PPO11-7C

Hold Latch

Set Defl Comp Lt

Nonbuffered | Buffered

Note:

2250-1 FEDM

Buffered machine
use only right portion
of flow chart.

(6/67) 6005



-I LDO31-5E

« Set TPD-6
Tgr (TE)
TP021-3L
PPO01-1C TP6 PPO11-7E
(Unblank)
=0 Bit A e Y g Clr Defl
Assy Reg Comp Latch
=1
(Blank)
PP0O01-1A
Yes
\
. : AC Lt
Clr Bit A Set Bit A CLO11 e Set Step B .
h Hold Latch CLO61 e Set Rem 1Lt.
Hold Late TPO51| o Set TPD9
y
Buffer Cycle
See Fig. 6014 VG101-2L
Set Absolute
Latch
DCO031-5M Y
e Xfr Largest A XYO11-6B o Xfer Adders to
to A Counter Cs021-4) Sum Store Regs
VGO091-4N e Set A Counter
VG101-5G PP021-4C
Raise
Delay 250ns A 4 Skew Gate
135-1100ns
VG101-58 VG111-3M
(Unblank) (Blank)
=0 Bit A =1 Delay e Clr Compute A Lt
Assy Reg el 200ns bt e Start A Counter
DC021-1G
PPOO1-4H
Line/Point Line
Latch
No
y PP001-4K
Set Unblank
Latch Absolute
Latch
l ‘
a4
y y
Analog 7.25 No :
Defl Comp . usec Delay PPO21 o Set Defl Intlk Latch PPO21 Set Defl Intlk Latch
Signal Over CS011-4E | e Xfer X Sum Store Reg XR0O1 Xfer Assy Reg to
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Figure 6007GDF. Deflection Interlock Wait (No LP Detect) Flow Chart (for GDF Machines)
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Figure 6008, Light Pen Detection Process, Flow Chart
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Figure 6008GDF. Light Pen Detection Process, Flow Chart (for GDF Machines)
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Figure 6010GDF. Buffer Regeneration, MC Search and Proceed G, Flow Chart (for GDF Machines)
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e Set TPD 8 Tgr

Y

TP8

Y

CL061-3C
CLO11-1A, 1M
TPO41-1L,2L

TPOO1-IL |  Set Wait One Tgr
[
Y
Buffer Cycle
See Fig. 6014
PPO01-2E
No
PP021-4E | e Set Defl Intlk Lt
XR101-2D | e Xfer Assy Reg to X Defl Reg
XR101-2D | @ Xfer A and B Regs to Y Defl Reg
PPO11-5G | e Start 7.25 usec Dly 72

Bfr Feat

Vect Graph

A

See Fig. 6004

Step Byte
Counter (TE)

Byte counter
stepped by same pulse
as sample.

LD031-7D

135 NS Dly

+ LDO031-4D

Clr Byte Ctr

LD031-5F
Clr

LD031-5E

Set TPD6 Tgr (TE)

Defl Intlk

LD031-7F

Set TPD3 Tgr (TE)

Y

TP3 See Figs.
6007 and 6008

PPOT1-7E +

Clr Defl Compl Lt

VG101-2L
Yes

Feat

A

See Fig. 5024

—

PPOO1-6A
No

Bfr Feat

See Fig. 6005

PPO01-1C
Unblcnk =0

PPOOT-2C

Clr Bit A Hold Lt

PPOO1-5E
Yes

e Setf Step BAC Lt
® Set Rem 1 Tgr
e Set TPD 9 Tgr

PPOOT-1A
Blank = 1

PPOO1-2A

Set Bit A Hold Lt

PPOO1-7E
PP001-7E
PPOO1-7F

v

Buffer Cycle
See Fig, 6014

oFigure 6013. Buffer Regeneration, Proceed C and Proceed E, Graphic, Transfer and No Op Modes, Flow Chart
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Proceed C

CLO51-4C
Xfer - No Op Graphic Char No
< Order Mode Mode
LDO11-7F
y
Step Byte
_ - _ Counter (TE)
0 ' Byte Ctr , =2 3
ad
\
Y ¥ LDO3I-1D LD031-5C LDO31-1D
Transfer Mode Xfer A and B Regs
See Fig. 6015GDF Xfer B Reg to A Reg - o Assy Reg Xfer B Reg to A Reg
Absolute
Latch
\ J \ A
PPO31-2J)
y
' Xfer Bit 7
, Reg B to Bit A
J Absolute Set Assem Reg
Latch
Proceed E
¥ LDO31-7D
135ns Dly
VGI111-58 \ VGI11-2K
Generate a
250 ns Set Compute
LDO31-78 Pulse (TE) Delta Latch
Bfr Feat
LD031-4D
y
Clr Byte Ctr
A
Set Byte

Counter to 3

CL061~3C e Set Step BAC Lt
CLO11-1A, M o Set Rem 1 Tgr (TE)
TPO41-1L, 2L e Set TPD 8 Tgr (TE)

TPO41-6G
No

J <

Buffer Cycle

Set Wait One Tgr See Fig, 6014

LDO31-5F
Clr

TPO11-3L v

Set TPD6 Tgr (TE)

Defl Intlk

TP6

4

Line/Point
Sequence

Set

TPO11-3L

Set TPD3 Tgr (TE)

y

TP3 See Figs.
6007GDF and
6008GDF

Figure 6013GDF. Buffer Regeneration, Proceed C and Proceed E, Graphic, Transfer and No Op Modes, Flow Chart (for GDF Machines)
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Form Y27-2044-1
FES Y27-2177

P9
(TP051-4C)

Y

Set Wait One latch (TP001-2K,3K)
Clear B Reg (M5011-6B,7B)

Xfer BAC to BAR (ACO11-6H)

Start Read (AC011-3L,4L,5L,6L,7L)

Op latch set
(TPO51-5E, 5F)

Y

Set TPD4 tgr
(TPO21-1C, 2C,3C)

Y

TP4 (TP021-4C)

/
A
Set Wait One latch Set TPD10 tgr
(TPO01-2K,3K) (TP051-1G, 2G,3G) >
TP10
(TP051-5G)
TP11 conditions:
o Set Bit C Lt is set.
o Clr Bit C Lt is set.

o Insert AN Key Code is set.
o Set Sve Req (Wrt Bfr Cmd)

Is
Any TP11
Condition
Set

Step
BAC latch set
(MSO11-3E)

Ins
AN Key Code set
(MS011-5B)

[« Set Wait One latch (TP001-2K,3K) |

Set TPD11 tgr
(TPO51-1L,2L,3L)
[ o set TPD 12 tgr (TPOS1-1C, 26, 3C) B ‘ &ngll:_xgm ?r:;go??i DP;us One
* ; P11
r P12 (TP061-7D, 4C, 5C) J (TPO51-5L)
‘ L

Set Wait One latch (TP001-2K,3K) )
Start Write (ACO11-3N, 4N, 5N, 6N, 7N)
Clear Step BAC latch (CL061-2D)

Clear Clear-C latch (CLO0T-2K)

Clear Ins AN latch (CLO01-4F)

Cir
Bit C latch set
{MSO11-5F)

Set
Bit C latch set
(MS011-5G)

Not Cursor Bit C Bit C Ins
SM Code Op latch set BReg =0 BReg=1 AN Key Code set
(CLOOT-1E) (TPOS1-7F) (MS011-5G) (MSO11-5F) (MS011-56)
e Switch Even/Odd Tgr
e Set Service Req Lt.
e Stop Tpd
. Clr Set Ser Req T
Clear Set Bit C latch Set TPD21 tgr ‘an o o
(CL001-2E) (TP061-1G, 2G,3G) SM Code No !
+ (MS011-2A,3A) Ll
Clr Rem Stop TP21 ‘B Reg Parity Check
Stop TPD (TPO61-4G) RBYO1 LTOO1
[ A
Yes Set SM Prot latch Compl bits C and Xfer AN KBD Key
(MS011-2A) P, Breg . code to B Reg
(MSO11-6H,7K) (MS011-7C)
Rem B Reg
Stop Parity good No MS011-2K
(MS001-28,1D)
A NL :
Code Yes
B Reg +
\
If Rem 1 is on, go to Figure ® Parity Error End (MS011-2K, 3K) | I— Set ANKB Rel Inh Tgr ~ J
6009 (SM/MC search).
if Rem 7, 22, or 23 is on,
go to Figure 6011 (enter ; + .
center of page). 55031
{f Rem 26 is on, go to ’
Figure 66]2n(eng?er lower Check Remember e Stop TPD TPOOT ® Reset Bfr Rgn FF CLo3i
ce?\rer of page) latches and continue ® Set Rem 1 Lt. cLoil ® Set Data Chk Bfr Rgn Lt. $S001
pege)- buffer loop (MS001) ® Step BAC Back One XY001

eFigure 6014, Buffer Regeneration, Buffer Cycle, Flow Chart
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6015

™

LDO081-7C

MC Search > Yes
Proceed C
LD081-6F St
op
Order Mode Clr Rgn Tgr
LD0O41-1)
LD031-3H Four Byte Ctrl B
=1 Byte Counter n Reg Bit 0,
1
RA041-2F LD021-4D
Xfer B Reg to A Reg Set Skip SM Lt
XY001 e CIr BAC T
TPOS1 e Set TPDI5 Hi Order BAC
LDO41-5L
* LD031-68 )7<;er Code
Bfr Feat Yes B.B Reg 8
its 2-7 P 4G
Clr Byte Ctr focee
‘ LD061-3K LDO041-5L
No Bfr Feat Yes
TP15

‘ CLO31-2F CLO51-2)
Lo Order BAC Set Serv Req Set Xfer Mode Lt
TPOO1-1L o Set Wait Lt
AC091-3M | e Xfer B Reg to BAC 6-13
TPO71-1L | e Set TPD16 # LD081-28
CL061-3C ® Set Step BAC Lt Reset MC Search (TE)
C':rll;(())tltll-]lt,‘ e Sef Rem 1Lt
TPO01-3M, A e Set TPD8
4M, 5M Y = 3o
‘ ‘ LDO11-7F LD061-3M
Yes
: Step Byte Ctr (TE) Bir Feat
Ms011-68 Cir B Reg

P16 CL061-3C e Set Step BAC Lt
CLOTI-1M o Set Rem 1Lt
- TPOO1-2D e Start TPD
TP041-43 o Set TPD8
Hi Order BAC
RB101-2L e Xfer A Reg to B Reg
TPO71-1G e Set TPD17
IP8
P17
¢ Hi Order BAC

AC091-2NI | ® Xfer B Reg to BAC 0-5
TPO71-1L | @ Set TPDIS

!

TP18

Buffer Cycle TP9
]

P12

CL051-2) e Clr Xfer Order Lt

BCOO1-1L o Clr Byte Ctr ' y
CL061-3C ® Set Step BAC Lt

CLO11-1M e SetRem 1 Buffer Cycle
TPO51 e Set TPD9 See Figure 6014.

Figure 6015. Buffer Regeneration, Transfer Order Process, Flow Chart
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LDO31-3H
=1

T\
‘ 0y
Y
TP1
LD081-58 LD081-7C
No MC Search Yes

Proceed C

LDO31-1H
Xfer

Other Mode

LDO31-1E
=0

Byte Counter

N

LD041-1J
Four Byte Ctrl
1

‘ LD021-4D

B

Reg Bit O,

1

LDO8I-2F, 3F

Delay 250ns

LDO81-6F
Clr

Set Skip SM Lt
Y \ RA041-2F
XY001 e Clr BAC
TPOS] o Set TPDI5 Xfer B Reg to A Reg No Detect LDO41-5L
Xfer Code Xfer Code
Hi Order BAC (FD Hex) (FF Hex)
Y
LD061-3K LD041-5L
Clr Byte Ctr No Yes
Bfr Feat -
Bfr Feat
CLO51-2)
y Yes
LDO31-68 Set Xfer Mode Lt
TP15
CLO61-3C e Set Step BAC Lt >
CLO11-1M e Set Rem I Lt CLO31-2F y LD081-28
¥ Lo Order BAC TPO41-1L e Set TPD8
TPOO1-1L |e Set Wait Lt Set Serv Req Reset MC Search (TE)
AC091-3M |e Xfer B Reg to BAC 6-13
TPO71-1L |e Set TPDI16
vy LDOW1-7F
y Step Byte Ctr (TE) LDO\?eIs_SM
Bfr Feat
TPOO1-3M,
4M, 5M Delay 375ns Y
CL061-3C e Set Step BAC Lt
CLO11-1M o Set Rem 1Lt
TPO01-2D e Start TPD
A TP041-4) | o Set TPDS8
MSOT Clr B Reg
P8
y
TP16
Hi Order BAC
Buffer Cycle TP9
RB101-2L e Xfer A Reg to B Reg B |
TPO71-1G| e Set TPD17 |
|
TP12
Y )
TP17
f Hi Order BAC
\
AC091-2N | @ Xfer B Reg to BAC 0-5
TPO71-1L |e Set TPDI8
y
[
TP18 X
e Clr LP Sync Lt
e Clr LP Active Lt
y No
CL051-2J e Clr Xfer Order Lt Detect
BCOOI-1L e Clr Byte Ctr Lt
CL061-3C e Set Step BAC Lt
CLOI1-1M e SetRem 1
TPO51 e Set TPD9 [ cir
y LDO091-2N
e Set No Op Mode Tgr (TE)
o Reset Char. and Graphic Mode Tgrs
Figure 6015GDF. Buffer Regeneration, Transfer Order Process, Flow Chart (for GDF Machines)
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Start Poll

TCO11-4C
Yes

Start Initial
Selection Seq

Address Out

Device Adr to Bus Out

Delay 250 ns

Raise Operational Out

Console
Selected

Raise Address Qut Raise Select Out

TC261-2A and Hold Out
Clr Op In Lt
Clr Chan Req Lt
Clr Test 1/O Lt TC121-3E
TCO11-4G
TCO12-6L

TC241-6H
No

Yes

Sel Out and

R .
ecognize Hold Out

Address

250 ns Channel
Delay Times Out

TC241-5G
No

Address Out

TC241-6K ‘/@

Set Chan Req Lt

Adapter
Req Lt Set

Sel Out and
Hold Out

TC301-3C

- TC261-28 Inhibit Prop of Sel In
Channel
250 ns Channel
Request Latch Delay Times Out
Set Suppress Out

" TCO71-3E

Gen Req In

Chan
Req Lt Set

TC301-3C

Address Out

Propagate Select Out
(os Select In)

Y

TC301-2G TC261-2K

TC261-28,2C

Request In

TC301-18
Raise Op In . TC301-4D

Clr Adapt Req Lt Clr Op In Lt

Inhibit Prop of Sel In

T£I07I-GG
" VYes

Operational In
Inhibit Select In

TC301-3B

Propagate Select Out
(as Select In)

Y

Chan
Initiated

Selection
Sequence

Reset

TC301-2G TC261-2K

Clr OpIn Lt

Clr Adapt Req Lt

Drop Operational Out

Drop Adr Out

Suppress Out

1

Raise Address In

Selective S

3 ystem Reset
Reset Indicated Indicated TC301-1H
TC301-2)

Address In
- Early
y TC301-1L TC271-4A
Set 1/OReset l Gen Adr In Smpl TCO;I-SA
Address In e
4 Address In Sample

Times Out

TC261 Raise Adr In Early
TCO01-5G
- - TC231-2N ) e Cmd Byte to Bus Out
TC271-5) e Address In No ® Raise Cmd Out
Gen TIC Reset ¢l . Sample
TC141| Device Adr to Bus In

TC151
TC261

Drop Op In v

No Odd

Parity Gen

TC101 | o Clr All CE Latches

TC281 o Clr Cmd Register f 1C061

TC291 | o Clr Interrupt Latch

TAQ91 | e Set Stop Regen Sync Lt Gen P Bit Bus In

TC281 | o Clr Busy .

Figure 6016. Transmission Interface Control, Initial Selection Sequence, Flow Chart (Sheet 1 of 4)
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TE231-1M

Chan
Req Lt Set

TC271-2D

r

Indicates Test 1/O Chk Cmd Parity
+ TC231-1K
TC241-1N
Bus Out Clear Yes Gen Bus Out Smpl
TCO51

Not Good

Bus Out Parity \, Good TC231-28,3B

Tag Out Dly 245 ns

/

Set Unit Check TC221-2L
Set Bus Out Chk $5001-2D

TC232-3C,4C
Chan Req

Tag Out Dly 240 ns

TC241-3N
Set Test /O
TC232-5C
[ TC231-3D Yes " Tag Out Dly D
Gate Cmd Reg and Cmd Out
/ r
y Gen Tag In Reset
e Inh Setting Unit Chk TC221-2N
® Inh Clr NG Basic Sense TC232-2E
® Inh Busy to Bus In TC301-7L Drop Adr In Early 4

v

Drop Cmd Out

4 TC232-54
Gen Cmd Out Smpl

<res Cmd Out Smpl
.

Adapter
Req Lt Set

Chan

Req Lt Set Yes

TC251-4K
Yes

TC251-2H
Yes.

Cmd Acpt XA

TC241-3N
Yes

Set Status In Early Lt

TC221-2H

No
Chan Req

y TC251-2G

D
Set Service In . [ J
Early Lt Set Unit Chk
Y
E c c

Figure 6016. Transmission Interface Control, Initial Selection Sequence, Flow Chart (Sheet 2 of 4)
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TC271-1L {

Status to Bus In

TC231-3G, 46,56 y

@ -
No

Tag In Delay 375 ns

TC231-6K Y

Raise Status In

'Y
\
TC301-7N
No

Busy

TC301-7L
No

Busy Status to Bus In

TC301-7M
No

Gen Stat Inh Sig

No

6016 (Sh. 3)

TC071-3C Y
Yes
_ Yes 4&% Be
Accepted
Initial
Selection
Yes Sequence
Drop Supr Out
Cmd Chaining
Raise Svpr Out
L]
Delay 250 ns
A
A
e Raise Adr Out
e Drop Sel Out Raise Service Out Raise Cmd Out
TC281-3D [
Yes Attention or
Device End
Chan Req
TCO001-5L
Yes
Clear Busy - Service Out TC281-2M
Clr Cmd Reg
Y T1C232-2G p{ Clr Adapt Req Lt
N Drop Request In
Set 1/0O Disconnect d Yes
+ Delay 500 ns
Gen Halt 1/0
+ TC261 Drop Status In Early
(Tag In Reset)
Drop Op |
PR TC71-16
y TA03I e ¥ Tc2s-
Gen Cmd Comp Gen Stat In Sample
Gen Status Reg Reset
‘ TC22) TC231-6 No Yes
Reset Unit Chk Drop Status In
Reset Attention Y 1C241-1K
Reset Chan End Clr Chan R
Reset Dev End r Chan Req
Clr Test - 1/ Tc281-1C
Clear
Busy Set Busy

Drop Sve Out

{ TC261-2E
Drop Op In
y
y
No Oplin
Drop Cmd Out

TC291-4C

Clr Interrupt

Status Stacked

Yy TC291-3)

Status In and
Cmd Out

Raise Status Stacked

Status Stacked

Figure 6016. Transmission Interface Control, Initial Selection Sequence, Flow Chart (Sheet 3 of 4)
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TC271-2D
TC241-1N
Yes

TC221-2H

Inhibit Setting Unit Chk

TC232-ZE+

Inh Clearing Basic Sense

TC30]-7L+

Chan Initiated
Selection Seq

Zero Status

Inh Busy to Bus In

I

Selector Channel

4

Drop Select Out

>

Drop Burst Mode

TC261-2F Y

Drop Op In

Supr Out

TC301-1F
Yes

Status Stacked

TC301-1D
Yes

Interrupt

TC301-4E

Set Adapter Req Lt

~*— Wait for Polling

No/
) \Selec>
4

No Select In

and Ready For
Burst and Burst

TC251-2C
No

Cmd Out
or Stop or
Chan Request or
Supr Out

Cmd Stored

Svc Request XA

TC301-1E
No

Yes

Indicated by
Service Request

Stop Latch Set

Y
3

Channel End
Status Ready

Raise Status In Early

‘\ Start Service

E Cycle Sequence

Figure 6016. Transmission Interface Control, Initial Selection Sequence, Flow Chart (Sheet 4 of 4)
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6017

TC271-2C

Gen Rdy For Burst

Indicated by
Service Request.

%

A

Raise Service
in Early

Inbound Data

O

J TAO11-1A,6K

Data Byte to Bus In

TC251-2C

f 7C231-6H

Raise Service In

[

Raise Cmd Out

TC071-3E
No

Data Byte to Bus Out

Y

Delay 100 ns

Raise Sve Out

U

Start Ending Sequence

TC001-5L

Service Out

Yes

A

TC301

Reset Adapter Req Lt

A

Delay Tag Out

TC232-5C

Yes

TC231

Gen Tag In Reset

Y

Prop.Sve In Early

Sve In

Raise Supr Out

Y

Delay 250 ns

Supr Next Data

el
e 3

Drop Sve Out

MService Out

Figure 6017. Transmission Interface Control, Service Cycle Sequence, Flow Chart

(6/67)

Outbound
Data Xfer

Cmd

TC231-1J

e Check Data Parity
e Gen Bus Out Sampling

NG Bus Out Parity

TC221-2L
$5001-2D

e Set Unit Chk (s)

o Set Bus Out Chk (ss)




TC261-6L

Sve In

Figure 6018, Transmission Interface Control, Ending Sequence,

>

Flow Chart

Cmd Out Yes
4
Drop Service In Early
Select Out
Drop Cmd Out y TC291-4K
Set Stop Latch
y
TAM1 y y TC251-2C
Gen Wd Count Stop Inhibit Setting of
Svc In Early Lt
4
/
N \
2 Cmd Completed Yes
TAO31-6F TAO11
1 Si e Clr Svc Req
Gen Crd Compl Sig o Clr Wd Hid
CLO31
TQ221 TAON A
e Set Channel End o Clk Cons Sel
o Set Device End e Cir Ld Cntr
Status Ready
=Y
4
e Clir Stop Lt T2 Raise Status In Early
e Clr Interrupt TC291
® Clr Cmd Reg TC281-2L
e Clr I/O Disconn TC232-5G
No Status Inhibit
- TC141 4
Chan End/Dev End
Status Byte to Bus In

2250-1 FEDM  (6/67) 6018



CDO11-4L

Set Buffer Address

B |

e Unit Chk
e Cmd Rej
e Clr Cmd Reg

TP Summary (None Used)
Figures:

6027

6026

6025

6024

6023

6022

6021

6019

CDO31-K
Yes Bfr Feat No
+ CDO41-2F \/
Cmd Accept
.

TA001-1H

Status

Yo AQ01-3
In Early and Sve e > T )
Out Up 1
7 Clr Load Cntr
CLO31-7H
Figures: Bfr Regen Lt Clr
6028 Chan Req
6027 Lt
6026
6025 TA001-28,38B
6024
6023 Delay 250 ns Clr BAC
6021 + 5
001-3F ense,
. TA001-3F Test 1/O, or
Set Cons Sel Lt No Op
-
Clear Sense Regs
Status TA101-2E
in Clr Bfr Regen Lt Set
TA001-3H
Down TA001-5G
Yes Yes
Set BAC Cmd TA101-2F Set BAC Cmd
TPOOI-1G l
, Stop TPD TA101-2E
Set Stop Regen
+ TA001-3H Sync Lt
\
Gen BAC Load :
Cmd Sig Y TA001-6D
; e Set Stop Regen Latch LDO81-1H
Set Service Req Lt o Clr Bfr Regen Latch LD081-6H
\ e Clr BAC XY001-2)
‘ J_ ® Reset Stop Regen Lt LD081-6)
e Clr Stop Regen Sync Lt LD081-6H
No Any o Clr Bfr Run Sync CD041-1C
Bit in L
Cmd Reg Sve In TAOY”-]A
Early Up and Svc b P
Out Dn
TAO11-5A
Set Unit Busy TAO11-3E TAOT1-3C
=0 =1 Clr Sve Req Lt
Y \ i
Rej or Immediate
and Invalid Cmds Step Ld Catr Set Wd HId Lt Clr Wd HId Lt
/
T
TA021-1L
A021-5N
Early Up and Sve L
Out Up
TA031-5A
TA021-48 TA021-4C Reset Cmd Comp
=0 Inh Lt
Xfer Bus Out to Xfer Bus Out 0-7
BAC (HiOrder) to BAC (Lo Order)
T
> |
End Sequence I
TAO31-1A Sve
In Early
Down and Svc
Out Up
TAQ31-1F
=0 TA031-4G
Set:
e Bfr Run Sync
o Bfr Regen Lt
CE CONT switch, when e TPD 9 Lt Set
operated, also performs e Start TPD Lt No Bfr Adr and Start
these operations. e Step BAC Command
e Rem 1 Yy A 4
Clear Byte Ctr Set SBAS Delay

e Clear SBAS Rgn Lt

Fig. 6014

Rgn Lt

Figure 6019, Set Buffer Address Command, Flow Chart
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CDO11-2F

TP Summary
CDO11-4C 9 - Read
10 = Set 11
Insert Cursor (or) 11 - Set/Clr C
Remove Cursor 12 - Write
Bfr
Y ’
% & G and ANKB Ne ¢
CDO031-2E
e Unit Chk
e Cmd Rej
Set Bfr Regen Lt Clr e Clear Cmd Reg
e Unit Chk Cmd Acpt
e Cmd Rej
e Clr Cmd Reg \
e Set Bfr Regen in >—E> Fig 6019
Sense Reg
TA001-78 TA001-7C
o Set Rem Stop TPD Lt CD021-3C Insert
e Start TPD TP001-2D tns or Rmv
o Set TPD9 TPOS1-3C
¥ TPos1-4C €Do41-2K
CL001-2G CLOO1-2H \ $5021-7H
P9 o Set Dev End
Set=Set Bit C Lt Set-Clr Bit C Lt e Set Chan End
o Clr Cmd Reg
TPO51-5E
Csr Op Lt clr
# TPO51-3G
Set TPD10 Tgr
* TPO51-4G
TP10
TPOOI~1L
e Set Wait One Latch RBO51-5M Set Bit CLO01-78
e ClrBReg ACO11-6H C Lt Set or Yes
e Xfer BAC to BAR ACOTI~5L Clr Bit C
e Start Read Lt Set y Mso11-2D
Set TPD11
+ TPO51-4L
TP11
(Insert) (Remove)
Set
MS011-5G
=0 Bit C B Reg =1
MSO11-2A MSO11-3A
MSO1I-5F
Y
Set SM Protect Lt Complement Bits C and P B Reg Complement Bits C and P B Reg
R R Y
Cle-Step BAC Latch Cloe1 2D MSO'LL-4N
e Clr-Step atc CLOO}~4F
e Clr Insert A/N Code Lt CLOO01-2K Set Sve Req Set
e Clr-Clr Bit C Lt TPOO1-1L
e Set Wait One Lt ACO11-5N Yy TP061-3C
e Stort Write Set TPD12 (TE)
‘ TPO61-4C
MS001-18
Clr P12
A
MS001-1D CLOO1-1E
B Reg Parity Good No
) Y
Clr-Set Bit C Lt Do Not Clr Set Bit C Lt
Rem Stop MS001-5G
TPD Lt -
MS001-5F
f«j:: e Clr Rem Stop TPD Lt
n
t
Unit Chk o StepTPD
Data Chk
Figure 6020. Insert-Remove Cursor Command, Flow Chart
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Set Program TP Summary
Function Indicators None used
CDO11-4)
CDO031-3K
Yes PFKB No
feat
CDO041-2F
Cmd Acpt e Unit Chk
e Cmd Rej
.lr I A > Fig 6019 e Clr Cmd Reg
TA001-1H
Status Yes
In Early and
Svc Out

TA001-28,3B TAU41-2)

Delay 250 ns Clr Ld Cntr
¢ CL031-4)
Set Cons Sel Lt
g B ) Fig 6019

TA001-48

Set Sve Req Lt
Sve In
Early up and Yes . TAOI-1A
Sve Out
On TAOI1-1E
TA011-7D
(=0=1=2) # 3
TAO11-1C
TA011-7G
Set Word Hold Lt Clr Word Hold Lt Clr Sve Req Lt
Sve In TA021-1L
Early Up and Yes
Svec Out
Up TA031-4A
WC Stop Possible Reset Cmd Comp
Inh Lt
TA021-4E TA021-4F TA021-4H TA021-4J
=0 =1 =2 =3

v

Xfer TIC Bus Out to
8-15 PFK Ind Reg

Xfer TIC Bus Out to
0-7 PFK Ind Reg

Xfer TIC Bus Out to
16-23 PFK Ind Reg

Xfer TIC Bus Out to
24-31 PFK Ind Reg

TA031-1A

Yes

TA031-1E
(=0=1=2) # 3

TA041-1D

TA031-4C

Sve In
Early Dn and
Sve Out
Up

=3

Step Load Counter

]

e Set Device End TC22|-A‘;D
e Set Channel End TC221-58
e Clr Cons Sel Lt CLO31-4)

Figure 6021.

Set Program Function Keyboard Indicators Command, Flow Chart




Write Direct

CDO31-5M
No BFR

r CDO41-2F
Crnd Acpt

H Fig. 6019

Status TAOO1-1H

In Early and Yes
Service Out o

Up TA001-2B,3B ¥ TA041-3D Y

Delay 250 ns Clr Ld Cnir

TA051-4K

Clr Odd/Even Trg

# CLO31-4)

Set Console Sel Latch

1 TA001-4D
CLO31-4G

Set Serv Req Latch

A 4

Sve In
Eorly and Sve
Out Dn

TA031-3A
v TA031-4A

TAO11-1A
Yes

Yy CLO31-4G

Clr Service Req Lt

A

Reset Cmd Inh Lt

¥ TA021-1K

Xfer TIC Bus Out
to Reg B

11

Svc In
Early Dn and
Sve Out

CLO31-3G
Yy TAO051-4K

Sw Odd/Even Trg

TAOI1-1K
Set Wd Hld Latch TA001-7D
CL041-5D
TAO21-1L
Svc In No

Early end Svc
Out Up

TAO31-1A
Yes

Y TAO031-6A

Gen 150 ns Pulse

v

e Set TPD 1 Trg
e Start TPD

\

{ TP1

\ LD06}

Load and Decode
See Figs. 6002

through 6008.

Figure 6022, Write Direct Command, Flow Chart

TAI1-3K
Yes

Sve In
Early and Wd
Cnt Stop

\

TAO31-1K e Clr Svc Req Lt
TPO01-2D e Cir Wd Hld Lt
TPO11-3C
TPO11-4C

e Set Device End
e Set Channel End
e Clr Cons Sel Lt
e Clr LD Cntr

TAO11-4A
TA011-7G

TC221-4D
TC221-58
CLO31-4)
TAO41-4E
TA041-4G

2250-1 FEDM  (6/67)

6022



Form Y27-2044-1

FES Y27-2177
TP Summary .
8 - Set TP? Write Buffer
9 - Read
10 - Step BAC
11 - Svc Req
=
12 - Write
13 - Set Svc Req, Buffer No .
. CD031-6M CDO031-3A
Cir Bfr Regen Lt Set
CDOA41-2F y
See
. Cmd Acpt Fig 6022
Fig 6019
Status In !
Yes Early and Serv
Y _TA01-5H Oor
Gen Rd Bfr Inst Drv e Set Unit Chk in Status Byte | 35021-7L
® Set Cmd Rej in Sense Byte $5001-28
e Set Bfr Run in Sense Byte ;:&:3:
e Cir Cmd Reg
Yes
TA041-3D
LT001-4L -
Clr Ld Cntr

Gen Rd Mem Inst :

* + TA001-28,3B
: 1 MS011-2D
e Start TPD TP0O1-2D Delay 250ns
® Set Set Serv Req Lt CL001-5L : Set TPD 11 Trg
CL001-3C
o Set Step BAC Lt S Y CLosi-4
TPO51-4L
> Set Cons Sel Lt
TP0O51-3C
Set TPD? Trg
4. Fig 6019
TPO51-4C MSO011-5H <
) Set
Set
¥ TP051-3G
e Set Wait One Lt TPOO1-3K Set TPD 10 Trg
e ClrBReg RBOS1-5M
e Xfer BAC To BAR ACO11-6H TPO51-4G
e Start Read ACO11-5L Yy CLoo1-sL
- o Clr - Set Serv Req Latch
TPO51-5E MS011-6J)
Clr
t
Csr Op Latch MSO11-3E CLOO1-78 Generate Set Service Req
Set \ Set Serv Set
d Step BAC Latch Req Latch
TPO41 -6G‘ - ACO11-4D ‘
Set Wait One Lt
TPOO1-3K XY001-6C
* Step BAC One Stop TPD 7P001-1G
TPoAT-4L Set Wd Hold Lt
P8 Inhibit Service
‘ TAO1I-1A CLO21-2F Request
Clr Serv Req Lt
{ Set Sve Req Lt
e Set TPD 8 Trg TPO41-3L -L
® Set Set Serv Req Lt CLOOT-5L
e Set Step BAC Lt CL061-3C
TA011-1K
TAOOT-2N TA021-1K
Xfer TIC Bus
Gen TP13 Wrt Cmd Out to Reg B
+ L
TPO31-4G . Serv In TAIJ;—ZC
P13 Early Up and Wd
TAO31-6A Cnt Stop
Early Dn and Serv Yes
TA031-14 TA111-78
) - Start TPD ot 12 Delay 2 usec
1
e Start TPD TPO01-2D
o SetTPDI2Trg TPO61-3C TALL-7F
o SetRem 13 cLon-2¢c Delay 3 usec
l TPOS14C TAO11-5A + TAO11-7G
P12 . e Clr Svc Req Trg e Clr Step BAC Latch ACO11-1G
e Clr Wd HId Lt ® Step BAC Back One ACO11-5E
o Generate Wrt Bfr Pulse
TPO31-3G *
e Set Dev End TC221-4D
Set TPD 13 Trg M3Q01-18 e Set Chan End TC221-58
Clr e Clr Cons Sel Lt © CLO314)
e ClrLd Cntr TAO41-4E
MS001-1D
" Good . o Clr Step BAC Lt CL061-2D
Reg B Parity e Clr Insert A/N Key Cd Lt CLOO1~4F
e ClrClrBit C Lt CLO01-2K
e Set Wait One Lt TPOOT-1L
o Wrt Bfr ACO11-5N
MS001-5H
e Set Bus Out Chk SS001-2L
Set e Set Unit Chk $S021-7L -
Rem 13 Latch

eFigure 6023. Write Buffer Command, Flow Chart
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CDO11-28

TP Summary Read Buffer
9 - Read N
10 - Step BAC
12 = Write
13 = Svec Req
No
8 -Set 9 Bfr Feat '
CDO31-4J e Unit Chk
o Cmd Rej
Bfr Regen Lt Set e Clr Cmd Reg
CDO41-2F CD031-3D Y
Cmd Accept e Set Unit Chk in Status Byte zggg::;g
e Set Cmd Rej in Sense Byte 18001 -4H
Fig 6019 A — e Set Bfr Run in Sense Byte
G = o Clr Cmd Reg T8061-4H
TA001-1H
F‘ Yes Early and Service
y TPO51-3C
Clr Ld Cntr
Yy TA001-7J Set TPD 9 Trg
Generate +TA00]'2B'3B + TPO51-4C
Prepare For Read
+ Delay 250ns P9
L0314
o Set Step BAC Latch CL001-3C + CLos14G +
o Set Rem 13 Latch CLO11-2C .
Set Cons Sel Lt e Set Wait One Latch TPOO1-1L
e Start TPD TPOO1-2D e Clear B Reg MSOT1-6B
o Xfer BAC to BAR ACO11-6H
p Fig 6019 o Start Read ACOT1-5L
TPO51-5E
A\ Q
Clr
¥ TP051-1G
Set TPD 10 Trg
* TP051-4G
TPOO1-1L TPiO
Set Wait One Lt
4
+ TPO41-4L Y
e MSO11-3E MSO‘I"ZE
Cir
+ TPO41-3L Set Step BAC Lt Set Svc Req Trg
Set TPD8 Trg
A /
4
Step BAC One o Set Wait One Trg TPOO1-1L
e Set TPD 12 Trg TPO61-1C
+ TPO61-4C
TP12
e Clr Step BAC Lt ClLo61-2D  MS001-18
e ClrinsA/NCdLt | €LOOT-4K Clr
e ClrClrBitC Lt CL001-2K
e Set Wait One Trg TPOO1-1L
o Write Buffer ACO11-5N
Good .
MS001-1D B Reg Parity Ms001-5H
1 MS001-5H o Set Data Chk
Set §S001-2L
o Set Unit Chk
§S021-7L
18021 % In y TP031-3G
Early Up. Set TPD 13 T :
and Serv Out e 13 Trg
Up
TP031-4G
TA021-1D
) SN AN 13
Generate n tarly Up es
Start Read Cmd and Wd Count
Stop +
+ TA111-78 \
e Set Step BAC Lt A Set Svc Req Lt ::?.gg:joe e ClrRem 13 Lt CLOT1-2E
e SetRem 13 Lt Delay 2 usec e Stop Tpd TA001-6K , 6L
e Start TPD 4 e Reset TPD TPOO1-1G
o Reset Cmd Cmp Inh
ACOI1-16
*TA”"” Y _ACO11-5€
Sve
Dly 3 usec Step BAC Back One In Early Up
and Sve Out
Dn
e Clr Svc Req Trg TAO11-5A
o Clr Wd HId Lt TAO11-7G TAO11-5A -
¥ TAOI1-5N Y CLO31-3H
[ Gate Reg B to Clr Svc Req Lt
e Set Dev End TC221-4D 55021-7H IF Bus In
e Set Chan End TC221-58 55021-7E : + TAO1-7D
o Clr Cons Sel CLO31-4) + TA011-6K
e ClrLd Cntr TAO41-4E Set Wd Hld Lt
Gen Gate Data
Read to IF
Figure 6024. Read Buffer Command, Flow Chart
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TP Summary

9 - Read
Read Cursor CDO11-4G 10 - Step BAC
12 - Write
13 - Svc Req
Check for C
. CDO031-4)
8 -Set?
Yes Bfr, No
CG, ond ANKB 4
Unit Chk
Cmd Rej
CDb031-6) Clr Cmd Reg
Yes No ; TPOS1-1G
Bfr Rgn Lt Clr
Set TPD10 Trg
Set Bfr Rgn TPO51-4G
CDO041-2F Bit in Sense +
Reg P10
Cmd Acpt
H96m9<::}—________fi_
MSO011-3E MS011-2E
Set Clr
Step BAC Lt Set Svc Req Trg
TAO0Q1-1H
Yes Status
In Early and TPO1 l-".
TA001-28B,38 Sve Out TP061-1C
Delay 250 ns Step BAC One e Set Wait One Trg
e Set TPD12 Trg
+ CL031-4G
y TP061-4C
Set Cons Sel Lt
. P12
Fig 6019 7A041-2)
Clr Ld Cntr + ;
A0O1-
+ TAD1-7) e Clr Step BAC Lt CL061-2D
e Set Step BAC Latch CLO61-3C . C:r lnls A/N Cd Lt CL001-4K
o Set REM 13 Latch cLon-2¢ e ClIr Clr Bit C Lt CLO01-2K % Rog Parity G
e Start TPD TPO01-2D e Set Wait One Trg TPOOT-1L eg Parity Goo
o Write Buffer ACO11-5W
o Set Unit Chk
MS001-5H
- e Set Data Chk
TPO51-3C Set MS001-1D
Set TPD9 Trg + TPO31-3G
* TPO51-4C Set TPD13 Trg
P9 + TPO31-4G
+ TP13
e Set Wait One Latch TPOO1-1L *
e Clear B Reg MS011-6B
e Xfer BAC to BAR ACO11-6H l CLO11-2E
e Start Read TPO01-2D
TA0O1-2L TAG01-2M Clr Rem 13 Lt
=0 Bit C Reg B
TPO51-5E TA091-4D
I
Cer Op Lt clr Delay 400 ns
* TA091-1F 1 TA091-2F
Set Wait One Lt
Delay 250 ns ClrReg B
TP ® Set Read Cursor SS-1 TA001-2M
® Xfer Read Cursor Code TA091-4H
f (1A) to Reg B
~ TAO11-6A,7A TAO11-1L e Set C=1inBReg
=0 =1 .Y
Bit C Reg B Y
e Stop TPD TA0?1-5H
e Set Svc Req Latch TA001-6L,6D
TA011-7G

Set Wd

Hid Lt

TAQ21-1E

Generate Start Rd

Y

Set Step BAC Lt

Set Rem 13 Lt

Start TPD

Reset Cmd Comp Inh
Set TPD8 Trg

Clr Wd HId Lt

TAG21

Sve In
Early Up and Sve
Out Up

Svc In
Early Dn and Sve
Out Up

CLO61-3C
CLo11-2¢c

TA0O1-5A

Clr Svc Req Lt

No

v

L

Sve In
Early Up and Svc
Qut Dn

TAO11-1G
TAO11-5N

Bus In

Gate B Reg to TIC

Y

TAO11-6K

TAO31-4D
Yes

Wd Ct Stop
y : Read to TIC

Gen Gate Data

I

4

TPOO1-2D
TP041-3L

¥

e Clr Svc Req Trg
e Clirwd HId Lt

Adjust BAC
(Ending Sequence)

Minus One

Figure 6025. Read Cursor Command, Flow Chart
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Read Manual Inputs

CDO11-6F

ANKB Feat

PFKB Feat
CD041-7L

Cmd Acpt

Fig. 6019 Ai

CDO031-5F
- e Cmd Rej
e Unit Chk
e Clr CmdReg
Status In
Early and Sve Yes
Out
TA001-28B,3B TA041-2)
Delay 250ns Clr Load Counter
+ CLO31-4)

Set Cons Sel Lt

P

z TA001-4E

Set Sve Req Lt

L

TAOI1-1A
Yes

Sve In
Early Up and Svec

Fig. 4019

TP Summary (None Used)

Qut Dn

Y

Clr Svec Req Lt

TAO11-5C
=0 *! < Ld Cntr =2
\/ ¥ TAOTI-5G
$5011-2D Clr Word Hold Lt
SSO11-4E
SSO11-4E
Yes PFKB MI Yes
$S011-5G
A/N KBD MI
Y Y TAOI1-5E TAOT1-4L TAO11-5G
t
?;’JE Q?Z";l“-‘}."c Gate PF Key Code | TBO31 Gate A/N KBD TB0O1 Gate PFK Overlay | TBOO1
To TIC Bus In Bits t Code to TIC Bus to Code to TIC Bus to
Bus In (ANKS - 0 In Bits 0-7 8071 In Bits 0-7 - TBO71
Bit 0, PFKB - Bit 1) 3-7 TBO71
Y 3 Y.
TA011-7D I TAOT1-6K
Generate Gate
Set Wd Hld Lt Data Read fo TIC
TA031-5L _
TA031-5) Sve In TA(\)(:;I L
Clr Early Up and Sve :
Out Up + TA031-4A
Reset Cmd Comp
CLO041-5D Inh Lt
Set
TA021-1H
Step Load Counter
Yy TA031-7) TA031-6D, 6B
Gen a Release Gen a Release
PFKB Signal ANKB Signal TA031-1A

g

Set Device End
e Set Channel End
o Clr Cons Select Lt

TC221-4D
TC221-58
CLO31-4)

WC Stop
Possible

Figure 6026. Read Manual Inputs Command, Flow Chart
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6027

Fig 6019<E||<

TA032-1A

Read X-Y Pos Regs

Set Cons Sel Latch

CD031-5A
Clr Bfr Regen Lt Set
+ CD041-2F 1
Cmd Acpt e Unit Chk
. e Cmd Rej
—1. o Clr Cmd Reg
Status In TAQ01-1H
Early Up and Serv_YeS
Out Up
Y TA001-28,38 y TA041-2)
Delay 250 ns Clr Ld Cntr
CLO31-4)

=0

TA001-4C

CLO31-4G

Set Se

rv Req Lt

Y

S

=1

ve In

Early Up and Svc
Out Dn

TAOT1=-1A
Yes

y CLO31-4G

Clr Svc Req Lt

¥ TA032-2C

Gate X Defl Bits

r TA032-3p

Gate X Def|

4-9 to TIC Bus In

| Bits

Load Counter

@Fig 6019

TP Summary (None Used)

=3

- = 2
1 TA032-2C

Gate Y Defl Bits
0-3 to TIC Bus In

+ TA032-3F

Gate Y Defl Bits
49 to TIC Bus In

0-3 to TIC Bus In
Bits 47 Bits 0-5 Bits 4-7 Bits 0-5
BRIS] I XR141 + XR151 XR141
: ¢
TA011-70 f TAO11-6K TA011-7G
Gen Gate Data
t Wd HIid Lt Clr Wd HId Lt
se Read to TIC
TA021-1L el
ve In
Yes Early Up and Svc No
+ TAO31-4A Out Up

Reset Cmd Comp-
Inh Lt

TA021-1G

Word Hold Latch

Step Load Counter

Set

Word Hold Latch

Figure 6027. Read X-Y Position Registers Command, Flow Chart
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TA031-3J

Clr

Sve In

Cmd Out

Y

WC Stop Possible

e Set Device End TC221-4D
e Set Channel End TC221-58
o Clr Cons Sel Lt CL031-4)
e Clr Ld Cntr. TAO41-4E

TA041-4G




Read Sense CDO11-2K
Cmd Accept CD041-2F
TA0COT-1K
Status In
Yes

Early Up and Svc

Out Up

Delay 250 ns

Set Cons Sel Lt
4

‘ CLO31-4J

TA001-2B, BB

TP Summary (None Used)

l TA041-2)

Clr Load Cntr

»I TA001-5F

Set Svc Req Lt

x

Sve In
Early Up and Svc
Out Dn

TAO11-1A

CLO31-4G

Clr Svc Req Lt

TAO11-4G TA011-3H
=0 =1

Y

Gate' Bits 0-7 of
Sense Reg to Tic

Bus In

Gate Bits 8-10 of
Sense Reg to TIC
Bus In

R

Ld Cntr

TAOT1-4K

L =2 e

@ Fig 6019

Not Bfr Rgn

TAO11-3L
= 3 o Not Bfr Rgn

Gate Bits 0-7 of
BAC to TIC Bus In
Zero's to Bus In If
Bfr Rgn On

Yo

Gate Bits 12-8 of
BAC to TIC Bus In
Zero's to Bus In If
Bfr Rgn On

Y

TAO011-7D

I TAO11-6K

Set Word Hold Lt

Gen Gate Data
Read to TIC

TA021~1L

Early Up and Svc

X

Svc In

Out Up

TAQ31-4A +
Reset Cmd Comp
Inh Lt
TA021-1G
Step Load Cntr
TAO31-1A
Svc
In Early
Down and Svc
Out Up
TA031-5L

TA031-3}

Set Clear

Wd HId Lt

Svc In
Cmd Out

1 TAOI1-7G

Clr Word HId Lt

K

WC Stop Possible

Figure 6028. Sense Command, Flow Chart

TC221-4D
TC221-58
CLO31-4)
TA041-4G

Set Device End
Set Channel End
Clr Cons Sel Lt
Clr Load Cntr
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e 208vac Present

e Pri CB1 Closed

o 24v Power
Supply Active

Y

Thermal
Relay K2
Operated
Local Local /Remote Remote
Switch
2250 Power lS)ystem
On Switch Cow:r ?n
D ontac
epressed Closed
-
4
K3 Operates Cntl K1 Operates
e Blowers On
K8 Operates Primary K1 o Pwr Supplies
(K3 and 36v) Operates L Except High- p| K9 Operates(36v)
Voltage Active
Time dela
D1 Y
TD1 Qperates (CRT filament warmup)
o K4 Operates
e TD1 Releases
A
K5 Operates K6 Operates
High-Voltage
Power Supply Powering Complete
Activated
Figure 6029. Power On Sequence
Depress
POWER OFF Button
Cntl K1
Releases
Input to
K5 Releases ! High=Voltage
Supply Removed
‘Time delay to
{zz_sczpel;mles ) allow high-voltage
¢ Lelay circuit to discharge
K7 Operates
\
R K8 Releases =} K3 Releases PK1 Releases
4 A
Blowers and
All Power
Supplies
K7 Releases K4 Releases Except 24v Off
A
K6 Releases K9 Releases
Powering
Complete
Releases

TD2 Releases

Figure 6030. Power Off Sequence
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Load Alignment program,
and start regeneration,

ﬁ;

(Presupposes that power-on
sequence is operational.)

o
From Figures 6032,
6033, 6034, 6035,

-

eneral Precautions
1. Before removing any analog card for troubleshooting, turn power off.
After card is removed or replaced, turn power on, and start regeneration.
2. When making voltage measurements at pins, use SLT probe tips to
eliminate danger of shorting pins.

6036, 6037, 6037GDF, )
and 6038.
Is [ Are b
display Is there ; re bits Are h A
| T ] vector Is there re
recogmzable Yes " an intensity No ofﬁz:f:rsducre No Is large Yes Emp}frly aligned Yes and point-plot Yes a character Yes characters Yes
as alignment problem mgissi: square correct in the Xand Y fans properly generator displayed
program 9 staircases aligned feature properly
No
Yes Yes No No No No No
\/ U \J v
Go to Serious Display Go to Intensity Go to Large Square Test Display flow chart Go to Staircase Test Go to Vector and Point Go to Character
Defect Test flow chart Test flow chart Display flow chart Plot Fans Test flow chart Generator Test flow chart
Figure 6032 Figure 6042 Figure 6033 Figure 6034 Figure 6035 Figure 6036
Is
No there a Yes
graphic design
feature
Is th Is Is
s there light pen i :
a light pen feature operating Yes N cilil:::tin Yes o o Load de-skew End Analog Diagnostic
feature properly pen op! | 9 Y pattern #5 circuits operating flow chart
properly properly

Go to Light Pen
Test flow chart

Figure 6037

Go to Light Pen Test
flow chart for machines
equipped with GDF.

Figure 6037GDF

Figure 6031. Analog Diagnostic Master Flow Chart

Go to De-skew
Test flow chart

Figure 6038
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Start

Is
display
recognizable
as alignment
pattern

Is there
any visible
deflection

Return to master
flow chart, Figure 6031

Depress CRT
intensity button
CAUTIONI
Vary brightness
control

Is there
any visible
deflection

Replace
blank-unblank
1! card in 01BA2J6

Is there
any visible
deflection

Replace
blank-unblank
1 cord in 01BA2G6

Is there
any visible
deflection

Go to logic unblank
inputs

Remove de-skew
switch cord in
01BA2M6

Are
any long
straight vectors

Is
display
recognizable
as alignment
pattern

Replace de-skew
switch card with
new card in

01BA2M6

Replace position

present

Is
a dot of light

isolation cord in

01BA2LS

Is
"Deflection

Reinsert de-skew
switch card if it
was removed
01BA2Mé

display
recognizable
as alignment
pattern

Replace dc offset

Il card in defective

axis. 01B-A282(X)
01B-A2C2(Y)

-

Check for defective
buffer transistor or
open yoke circuit

display
recognizable
as alignment
pattern

visible

Is the
high-voltage
indicator

| The CRT is inoperative.
Turn power off.
Remove CRT socket.
Turn power on.
Check voltages
6.3vac between

pins 1 and 12. Vary

| brightness potenti-
ometer between 0 and
+80vdc at pin 11.
+450vdc at pins 6 and
10. CAUTIONI

All
voltages
present

Remove CRT assembly
to safe area. See
para. 4.1 of
maintenance manual

Refer to par. 5.6.1
in maintenance
manual

| Replace with new CRT |

I

Complete®
P

indicator

on

Measure dc voltage
of Deflection.
Complete line at
01BA2G5B12
CAUTIONI

Go to logic to
determine why
buffer or CPU is
not regenerating

No

Is machine

No

Measure dc voltage
at 01BA2G 4802
CAUTION!

Yes

regenerating

Replace
Asynchronous |
card ot 01BA2F4

voltage at
at 01BA2G4

Is it
greater than
+30v

Replace
Asynchronous Il
card in 01BA2G4

at +3v
level

Is machine
regenerating

Correct Problem.
Reinstall CRT
assembly. Replace
tube socket.

Is CRT

high-voltage
button property
seated

Check arc-
protection
circuit

No

Replace
defective
components

T

Measure dc voltage
at collectors of all
4 main positioning
buffers. These can
be measured OIC/
TB4 or at equivalent
points on positioning
isolation card
located ot 01BA2LG,
Determine whether
these voltages are
proper (greater than
+30v) or ot a level
of approximately
+10v, +6v, or
grounded.

Are
all voltages
proper

Replace positioning
isolation card in
01BA2LS

Is machine
regenerating

Are
any buffers
grounded

Voltage
approximately
+10v

Voltage

Remove short circuit to
ground. Before bringing
up power, check
buffer transistors

and +11v supply for

Achine

component damage .
Also replace de
offset Il in defective
axis. Cards are
located in 01BA282
or 01BA2C2.

Shorted
clamp diode
to+1lv

No

No

regenerating

Remove clamp diode

Replace de offset |1
card in defective
axis card located
in 01BA2B2 or
01BA2C2.

approximately
+év

Check +36v power
supply

Remove short circuit
to +6v. Check for
defective buffer
transistor before
bringing up power.
Replace dc offset

Il card in defective

axis. Cards located
in 01BA2G2 or
01BA2C2. Check
for damaged
components in +11v
supply including
clamp diode.

Figure 6032. Serious Display Defect Test Flow Charts
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Start h

part or all

of the large square No

missing

Is
overall
display much
too large (greater
than 12" x

Replace
Asynchronous Il
card in 01BA2G4

Go to logic. Check
deflection complete
circuitry.

Is

overall

12")

Is
oversize
present in
both axis

properly reduced
with gain
controls

Does
gain control
vary the
size

High-voltage (16kv)
is too low

Go to Staircase
display test flow
chart. Check for bad
gain control and/or
shorted constant
current source. When
problem is removed,
recheck the large
square.

Figure 6033. Large Square Test Display Flow Chart

display much
too large

Is large

Return to master
flow chart,

Figure 6031

square OK

Do ends
overshoot

corners
rounded or
gapped

Serious

Check for open
diodes to +60v
clamp voltage

Serious
intensity
problem

Vector
intensity
uniform

intensity
problem

Problem
in both X and
Y axis

Check +60v clamp
voltage

A

+60v
voltage

OK

D Figure 6032

TA
Repair +10v
clamp voltage
No
Overshoot Is +10v Check for open Is large Y.
in both X and Chleck +10v clamp [ clamp voltage Yes clamp diode(s) in square OK =
voltoge . 3
Y axis good bad axis
Replace Is large Yes
Asynchronous 11 square OK » A
in 01BA2G04
Go to logic early
blank input
Replace
Asynchronous |
in 01BA2G4
Serious
End~Point No \
PHeup
Is large
square OK \
Replace Blank -
Unblank 1 in
01BA2G6
Go to logic
Serious
End-Point No
Pileup
Replace Blank-Unblank
1l in 01BA2J6
Repair +60v clamp >
voltage A N ,
Serious Replace
End-Point Asynchronous 1l
Pileup in 01BA2G03
I Serious
End-Point

Dynamic
intensity
operative

Pileup

gl

Replace Dynamic
Intensity |1 01BA2Ké

operative

Dynamic -
intensity Replace Dynamic

Intensity | 01BA2L6

Adjust pot. Refer
to alignment
procedure.




(1 -us) $€09

(£9/9)

Start

Can
bits be
properly aligned Yes

using alignment
procedure

Can
display size

Par. 4.2.2 steps 8 through
14 in Maintenance Manual

be varied with
gain control

Remove both cards in defective axis

Bits 1 and 4 located in 018A3D4 for X or
01BA3J4 for Y

Bits 2 and 3 located in 01BA3E4 for X or
O1BA3K4 for Y

Can
display size

be varied with
gain control

Replace bit 0 card
in defective axis
01BA3C4 for X
01BA3H4 for Y

Can
size be varied
with gain
control

Re=-insert Bit 1-4
card in 01BA3D4 or
01BA3J4

Can
display size
be varied with
gain control

Replace bit 1-4
card with new card
in 01BA3D4

or 01BA3J4

/

Bl

Replace gain

control card in
defective axis
01BA3F2 for X
01BA3H2 for Y

Can
display size

be varied with
gain control

Change refer.
inverter card
in 01BA3G2

Check gain
pot circuitry.
Check voltages

Can
display size

be varied with
gain control

Figure 6034.

Re-insert bit 2-3
card in 01BA3E4
or 01BA3K4

Can
display size
be varied with
gain control

Replace bit 2-3
card with new
card in 01BA3E4
or 01BA3K4

Can
display be
centered

Replace centering
card in defective
axis 01BA3F2 for X
01BA3H2 for Y

Can
display be
centered

Check centering
pot circuitry in
defective axis

L

Staircase Test Display Flow Chart (Sheet 1 of 2)

L

Can
low order

bits be aligned
with gain
control

Center gain control
and high-order bit
potentiometers

Are all
low-order bits

Align low-order

bits with gain
control

switching

Are some
low-order bits
switching

Replace refer.
inverter card
in location
01BA3G2

Replace low-order
bit card 1/2 axis
in defective axis
01BA3G4 for X
01BA3L4 for Y

Are all

Are all
tow=order bits
switching

low-order bits
switching

bit card 1/2 axis
in defective axis
01BA3F4 %or X
01BA3MA4 for Y

Replace l%w-order

Are all
low-order bits

_ switching

Check

Can all
bits be aligned
with alignment
procedure

Replace refer.
inverter card
in 01BA3G2

Caon
low-order
bits be properly
weighted via
gain

Replace gain
control in
defective axis
01BA3F2 for X
01BA3H2 for Y

low-order
bits be properly
weighted via
gain

Can
all bits
be aligned with
alignment
procedure

Replace any
high-order bits
extremely
misaligned

A

logic inputs
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spacing

Align Bit-0

4

Can
bit-0 be
aligned

Replace bit-0 card
in defective axis
01BA3C4 for X
01BA3H4 for Y

Are
logic inputs
correct

F

Check logic

Check bit O pot
Align Bit-1 circuitry in
defective axis
- 1 _—1
Yes r
!

Can
bit-1 be
aligned

Align Bit-2

3

Replace bit-1 card
in defective axis
01BA3D4 for X
01BA3J4 for Y

Are
logic inputs
correct

Correct
logic inputs

Check bit 1 pot
circuitry in
defective axis

Yes

Can
bit-2 be
aligned

No

Replace bit-2 card
in defective axis
O1BA3E4 for X
01BA3K4 for Y

Caon
bit-2 be
aligned

Are
logic inputs
correct

j

Correct
logic inputs

Check bit 2 pot
circuitry in
defective axis

]

between bits
equal

Align Bit-3
A
Yes Yes I
Replace bit-3 card |
Can . . N Can Are
bit=3 be in defective axis bit=3 be logic inputs No Cor:rec"
aligned g:::gf& ffor ); aligned correct logic inputs
or
Yes
Check bit 3 pot
Align Bit-4 circuitry in
defective axis
- vl

Figure 6034. Staircase Test Display Flow Chart (Sheet 2 of 2)

Replace bit-4 card
in defective axis
01BA3D4 for X
01BA3J4 for Y

Y

Display pattern 2
to determine which
bit(s) are partially
switching

Are
logic inputs
correct

Check bit 4 pot
circuitry in

'y
I

Correct
logic inputs

defective axis

Return to master
flow chart,
Figure 6031

No



Start

display be
damped

Does
each damping
resistor affect
its axis

Correct discontinuity
in damping circuit

Can
display be
damped

Remove de-skew
card in 01BA2Mé

Can
display be
damped

Substitute new
position isolation
amplifier in
01BA2L6

Can
display be

Re-insert
de-skew card
in 01BA2Mé6

Install new
de=-skew card
in 01BA2Mé6

4

Is
point plot

Return to master
flow chart,
Figure 6031

intensity
correct

Replace Blank=-
Unblank Il in
01BA2

£

Replace
position yoke

Can
display be
damped

Is
point-plot
intensity
correct

Replace buffer(s)
in suspected axis
or half-axis

Replace Blank-
Unblank | in
01BA2Gé

damped

Set 7.25 usec
single=shot
for proper
timing

display be
damped

Figire 6035. Vector and Point Plot Fans Test Display Flow Chart

6035  (6/67)

Can
display be
damped

display be
damped

Is
point-plot
intensity

correct

Replace clamp
diode(s) in
suspected axis
or half-axis

Check logic Inputs
for Point-Plot mode
and proper width
Unblank pulse

irregularity
found and
fixed

Scope yoke wave-
forms to determine
which axis or half
axis cannot be
damped. Make a
thorough continuity
check on suspected
axis or half axis

]

1




Start

ra

No

Turn character feature
switch on

m——’

Check for loose cabling.
Check logic inputs

]

Replace character
reference voltage cord
in 018A2)4

Good
characters
present

Good
characters present

(implies proper
damping and
Font)

Is the
character
feature switch

Any
visual indication
where characters
should be

Total loss
of deflection in one’
or both axes (indicated
by dot or straight

Total loss

of deflection in

one or both
axis

Total
loss in

Y
: D
Yes
Good
characters
present
Co to logic inputs
>
No

No

Return to Master Flow
Chart, Figure 6031

Y

Determine which axis
has partial deflection,
and replace driver
01BA2J2 X &X'
01BA2M2 Y &Y'

Replace Bfr In
Defective Axis
X & X' 01BA2K2
Y &Y' 01BA2L2

character
damping properly
adjusted

both axis

Check 27 ohm resistor in
character yoke retum
located ot 01C/TB2.
Check for and correct any
open yoke circuits.

Is the 27 ohm

resistor open

Continuity=check the yoke
leads to ground, and
remove short circuit.
Replace 27 ohm resistor

4

Determine which axis

has total loss of deflection.
Check for losse cards.
Replace buffer cards in
01BA2K2 and/or 01BA2L2

Good
characters
present

Total loss
of deflection in
one or both
axis

Replace driver card(s)
in 018A2J2 and/or
01BA2M2

Good
.characters

present

Logic
Inputs

correct

Can yoke
be properly
damped

Damp the yoke

Remove character
isolation cord in
01BA2H2 (dynamic
intensity will be last)

Can yoke
be properly

‘—H

damped

4

Insert new character
isolation card in

01BA2H2

Does each
damping pot
affect its
axis

Correct discontinuity
in damping circuits

Can yoke
be properly
damped

No

Replace buffer card in
suspected axis in
01BA2K2 and/or
01BA2L2

Can yoke
be properly
damped

Scope yoke wave forms,
and make thorough
continuity check on
yoke circuits

Irregularity
found and
corrected

Can yoke
be properly
damped

Replace character yoke

Correct logic inputs

Figure 6036. Character Generator Test Flow Chart (Sheet 1 of 2)

isolation card
in 01BA2H2

Reinsert character

2250-1 FEDM  (6/ 67)
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Adjust X and/or Y size
pots {only 10% variation)

Are
characters
correct
size

Two sizes
of characters
displayed

Replace reference
voltage card in 01BA2J4

Two sizes
of characters
displayed

Check logic input

Figure 6036.

6036 (Sh. 2)  (6/67)

Is
character
spacing correct No

(can affect linearity
of first stroke)

s
character
spacing

correct

v

Assure that main
deflection is properly
aligned. Refer to
maintenance manual
(par. 4.2.4) for single-
shot adjustment

Are
single-shots
properly
adjusted

Adjust single=-shots

Replace

over drive card in
O1BA3E3

X deflection

character

spacing
correct

Is

Go to logic inputs

characters Yes

I

Is

have uniform
intensity

Is
dynamic
intensity
operating

Repluce Dynamic

Intensity 1l in 01BA2HS

Is
dynamic
intensity

operating

Replace character
isolation card
in 01BA2H2

Is
dynamic

Dynamic
intensity
properly
adjusted

Adjust Dynamic Intensity

Do
characters

have uniform
density

Y

Refer to Maintenance
Manual (par. 4.2.7)

for adjustment of intensity
at beginning and end

of stroke

intensity
operating

Check wiring to dynamic
intensity pot

Character Generator Test Flow Chart (Sheet 2 of 2)

cursor operating
properly

Is
cursor
present but not
spaced below
the characters

Return to master
flow chart
Figure 6031

A

Go to logic inputs

— 4

Replace character
A driver in 01BA2M2

Is
cursor spaced
below

Replace verification
card in 01BA2BS

Is
cursor spaced
below

Go to logic inputs

L




Y VYes

Start

Is light
pen feature

operating
properly

A

Place Light Pen align
switch on, and
perform Light Pen
alignment procedure.
Check seating of
Light Pen paddle card
in 01BA2AS5,

Is light
pen align

s
light pen

properly

Are
light pen
active and sync
lights on when
footswitch is
depressed

feature operating

Go to light pen
diagnostic program

Check logic

regeneration stops when
target is detected and

Light
pen detect
light comes on and

footswitch is
depressed

verification working
properly

Vector
is partially

blanked near
light pen

Vector
is partially
deflected near
light pen

Replace light pen
amplification card

in 01BA2B4

Vector

is partially
- blanked near
light pen

Vector
is partially
deflected near
light pen

Replace light pen
verification card

in 01BA2B6

Aim at péint

Is
small
vector unblanked

Return to master flow
n chart, Figure 6031

Replace light pen
amplification card

in 01BA2B4

Light
pen detect

depressed

light comes on
and regeneration stops
when target is detected
and footswitch is

Check logic

Any
other spurious

to the left and
down from the

point

Replace light pen
verification card in
01BA2B6

Is
small
vector unblanked

to the left and
down from the

Replace Y character
drivers in 01BA2M2

small
vector unblanked
to the left and
down from the
point

on the display

Can

light pen
gain be adjusted
to correct
this

indications elsewhere

Faulty light pen.

pen circuits.

Check grounding of

Replace Blank -
Unblank | card in
01BA2Gé6

Vector
is partially
blanked near
light pen

Vector
is partially
deflected near

Faulty light pen

light pen

Figure 6037. Light Pen Test Flow Chart

Replace Blank -
Unblank | card in
01BA2G6

Vector
is partially
blanked near
light pen

2250-1 FEDM

Check logic

(6/67)

6037



Start

Is
light pen

Yes

operating
properly

Y

Place Light Pen align
switch on, and
perform Light Pen
alignment procedure.
Check seating of
Light Pen fiber
bundle at 01EA1J1

Is light

A 4

light
pen operating
properly

Are
Light Pen
Active and Sync

lights on when
LP nose cone is
depressed

D

Go to light pen
diagnostic program

Light
Pen Detect
light comes on
and regeneration stops
when target is detected
and LP nose cone is
depressed

Check connectors,
LP switch, and
relay (K10) circuit.

Return to master flow
chart, Figure 6031

Replace light pen
amplification card

at 01EA1J1

Light
Pen Detect
light comes on and

Vector
is partially
deflected near
light pen

Replace light pen
verification card
in 01BA2B6

Replace Y character
drivers in 01BA2M2

unblanked to the left
and down from

the point

Vector
is partially
blanked near
light pen

Replace

Blank-Unblank |

Vector
is partially
blanked near

light pen

card in 01BA2G6

Figure 6037GDF. Light Pen Test Flow Chart (for GDF Machines)

6037GDF  (6/67)

_pen align . Yes »le Yes regeneration stops when
verification working target is detected and
properly LP nose cone is
depressed
Vector
is partially Yes - ) .
blanked near 7 > Aim at point Check loai
light pen - eck logic
Is
small vector Yes
unblanked to the left o \
Vector and down from
is partially the point
deflected near
light pen
Replace light pen
verification card
. in 01BA2B6
Replace light pen
amplification card
at O1EATJ1
Is
small vector
unblanked to the left Yes P
Vector and down from
is partially the point
blanked near A
light pen v
es
small vector Replace

Blank~Unblank |
card in 01BA2G6

Check logic




Start

correct

Can
de-skew be
aligned with logic
single-shots. See par.
4.2.3 for alignment
procedure

Replace de-skew
switch card in

01BA2Mé

Can
de-skew be
aligned with alignment
procedure

Replace de-skew
reference card in
01BA2H4

Can
de-skew be
aligned with alignment
procedure

>

"Check logic inputs

Figure 6038. De-Skew Test Flow Chart

Return to
Master Flow

Chart Figure 6031

2250-1 FEDM
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Character
Code
Found

ST021-7A
[ Set Stroke 1 Latch |

Y

Yes

CS5001-4C

Start Char Display

ST021-3E

Permit
New Display
Latch Set

* ST031-3D

¥ sl

L Clr Permit New Displ Lt T

STO31 -6D

LDelay 200 nsec S5 No. 1 1

|£en 200 nsec Pulse (samples) SS No. 2 J

Permit

Gtd
Perm Main
Beam Defl Lt
Set

STO31-6F

Fire S No. 3
200nsec Pulse (samples)

+ ST031-3H,4H

Delay Sample Pulses nsec

Sample
Pulse Delay
Timed Out

Propagate 200 nsec samples

New Display
Latch Set

{C_
T

Y STOll-7H
, Gen Set Unblank Somple;|

Y 57031-2N,3N

' Delay (pre-intensification)

l Gen Reset Unblank Sample ~|

CG371-58

SR021
Clear Blank /Unblank Lt

Y  st031-3L
L Delay (de-intensification)

Y

CG371-5E

SRO21

Set Blank /Unblank Latch

Y

Gen Stroke Sample OR

Gtd
Perm Main
Beam Defl Lt
Set

| Inhibit Firing SS No. 3 ]

Y st
I Fire Permit New Disp (SS) 1

+ ST011-5N
I Set Perm New Displ Lt —I

!
Y

® Clr Decode Compl Latch
® Clr Perm MB Defl Latch
® Clr Gtd Perm MB Defl Lt

Permit New Display
SS Times Out

Another
Character
Coming

Load and Decode

T

Yes

y

STO31-3F

< Stroke Sample OR

Times Out

)

Stroke
Sample OR
Timed Out

Yes

ST011-3B

y |

Y

Gen Stroke Reg Sample |

l ST01

CG311
to
CG361

1-3G

®  Cir Stroke 1 Latch (TE)

Set Stroke Register to
Stroke X-Y End Point Value

®  Step Stroke Cntr (TE)

CG381-2B

Stroke
9
Generated

CG381-5E CG381-5G

End Bit
Detected

-

L Set End Latch l

STO11-5F

Perm Main
Beam Defl Lt
Set

L Set Decode Compl Lt 1

Clr End Latch I

Y

I Clr Stroke Counter I

STO11-58

Decode
Compl Set

Y

I Set Permit MB Defl Lt ]

Y

I Set Gtd Perm MB Defl Lt

L
T

Figure 6039. Character Stroke Control, Flow Chart

6039
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* SRO11,SR021

I Clr Stroke Reg 7

and End Bit
Clr




TP7

TP101-3L

regeneration

® TAC Request and Stop

® Stop TPD

® Set Service Request latch
® Switch Even/Odd trigger

CS001-4C

Character code

Reg A

5T021-3E

@ Start Character
Stroke Timer
(See Figure 5017)

o Set Rem 1 latch
© Set Step BAC latch
© Set TPD 9

code

©0-7)

Blank Code

CS001-4E,4)

CS001-2K, 4K
New line code

Null code

CS001-3L

Set Deflection
Interlock latch

CS001-7L . CS001-7J
Clear Set
CS011-48 CS011-28

Set X Add 14 latch

Set X Add 21 latch

Character
drawn

; XYO011-5B, 5D

X Add delay 1.3 usec

Y

Xfer X Adder

‘ No Action '

j PPO21-4K

PPO11-7E

Set Deflection
Interlock latch

Clear Deflection
Complete latch

Cs011-2L

Clear Set

CS021-28

Cs011-2K

CS021-48

Set Y Add 20 latch

Set Y Add 30 latch

I CS021-7L

Y Add delay 2 usec

Y

to X Store
Yes
STO11-58 + XY011-5F CS021-6M
Set Permit Main Beam Xfer Y Adder to
Deflection latch Delay 200 ns Delay 200 ns Y Store
y CS021-2D,4D ‘ PPO11-5G
Clear Add latches Delay 7.25 usec
CS021-2H,2N -
Clear Conn ‘%
latches
® Xfer Bits 0-4
® X Defl Reg to
A Cntr
CS001-6E ® Start A Cntr
Clear Add =
Ia:;ahres 0 Y underflow Yes
RA041-5G
CS021-2L
CS001-7E CS011-4M Y Cs011-4K
® Clear Bit C Reg A ® Xfer Y Store to ® Set Y Defl Reg to
® Set Conn Csr latch Y Defl Reg all 1
® Start Stroke Timer ® Cir X Defl Reg ® Clr Y Underflow It
i ® Clr X Defl Reg
CS001-4A
Main Beam
Deflection
CS001-4C
=1
Clr X Overflow
C5011-2H Trigger
Xfer X Store to
X Deflection Reg
PPO11-2A PPO11-2E
Set Clear
Set 3 usec Set 2.5 usec
delay SS delay SS
LPPon-5A PPOT1-5E
PPO11-1C
Delay Delay
times out times out
! Ves m
compl from >
PPO11-7C,7J W

Figure 6040. Character Sequencer, Flow Chart

Set Deflection
Complete latch

2250-1 FEDM
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CAUTION: TURN DC POWER OFF BEFORE REPLACING CARDS.

AVG Is Can
AVG Feature AVG Disconnect Basic Unit
Maintenance Sw. Feature Cable at be
Call Enabled Aligned 01AAZN3 Aligned
4
Can - Proceed
No Feature Reconnect Al ign to
Cable to |« BC'S.'C Fig. 6031
v 01AA2N3 Unit Basic Unit
T
End A| !
Maintenance *~ — —Return— — ‘S S_—_J
Call
Can
Align
il < Yes Feature
ure
Measure at
Y 01AA2H2B08/B09
Does ; Can
R
ch;t'rern (\e/:;;r;;e Reference Replace Cards Adjust
ndicate S Voltage 01AA2 H2,H3 bC Off-
Open or Shorted Within M -
A be Ad- K2,K3 set
Switches Spec susted M2, M3
(see Photos) (+29v) juste , C
Adjust RDeCphE)c;
“ Reference < set Cards
Voltage in De-
. +29v fective
Axis
Note 1
No
Do
No Vertical Can F
Can and Horizontal No bC S -
Replace Feature Vectors Intersect sef be
Faulty Be the Crosses Adjusted
Card Aligned
\
Yes /
Scope
Inputs
Replace Cards i To AVG
in Following Switches
Locations Until
Fault is
Removed
P 01AA2M4/M5* Troubl Proceed
" L4/L5* rousies to ALD'S Inputs
W eamsx |00 E————— Return—— — — — — ] shoot P
K4/K5* and Flow Present
M J4//JS and correct Charts
" H4/H5
" G4/G5 . ‘
*Identical 7Y
Align . .
Feature Adjust i

01AA2G6D13-250ns

02BB1K2D12-200ns
" M6B13-200ns
" M6D12-250ns
" M6D13-250ns

01AA2G6B07
End 2.5usec
Moot Su
cnca::ll;once Ref: ALD'S
vG101
Note 1 DCO021

DC Offset Card Locations:
X & X': 01BA2B2/B3, 01BA3D2/D3, O1BA3E2
Y & Y': 01BA2C2/C3, 01BA3K2/K3, .01BA3J2

Scope Above

Figure 6041, Absolute Vector Graphics Diagnostic Test Flow Chart
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Intensity
Problem

Is

any display No

visible

Is

pattern No

normal except
for intensity

y

\

Turn off power, remove
CRT socket, turn
power on, and check
for voltage swing
between =30 and
approximately +15 at
pin 2 of socket.

Scope 01BA2J6B04.
Refer to Analog Waveforms
page 7 of 9 (PN 5704647).

Go to Serious Display
Defect Test flow chart,
Figure 6032

Is

voltage swing No

correct

Is
voltage swing

Check voltage on CRT
socket: 6.3vac between
pins 1 and 2, between
+20 and +80vdc on pin
11 as brightness control
is turned, and +450vdc
at pins 6 and 10.

between -30 and
approximately
+15

Remove cards at
" 01BA2H6 and 01BA2K6.
See CAUTION.

Is an
output

transistor
shorted

All

No
voltages

Check circuit at
01C1T81 and 01C1TB3

present

Remove CRT

assembly to a safe
area. Refer to

FEMM paragraph 4.1.

Re-install cards

Replace card(s)

\)

v

Replace Blank-Unblank
in 01BA2J06

Y

Adjust card-mounted
potentiometer on
01BA2J06. Refer to
FEMM paragraph 4.2.2.

No

swing now between
-30v and approx
+15v

\

Is
high-

Refer to FEMM
paragraph 5.6

voltage button
seated

Correct problem.
Re-install CRT assembly
and CRT socket.

Replace
Blank-Unblank |
in 01BA2G06

Is
voltage ~
swing now between

Figure 6042.

-30v and approx
+15v

Scope unblank input
circuits, using analog
waveshapes in FEMM
as a guide

Intensity Test Flow Chart

Is
intensity
normal

CAUTION

Replace CRT

(s
intensity
normal

Replace high-
voltage supply

Damage could result to the Blank/Unblank Il card (PN 5801308)

if the output transistors of the Dynamic Intensity Il card (PN 5804733)
were to short. Excessive current will flow in the circuit, resulting in
damage to the Unblank switch of the Blank/Unblank Il card. As this

circuit cannot be protected by a fuse or other safety circuit, the

following caution should be taken:

If it becomes necessary to replace a Blank/Unblank Il card due
to a defect, the two Dynamic Intensity 1l cards (PN 5804733)
should be removed. A resistance reading should be made across
the Type 150 transistors to insure they are not shorted. The Type
150 transistors are the two transistors on the card with heat sinks.
This should be checked prior to installing a new Blank/Unblank Il

card. -

2250-1 FEDM  (6/67)
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ER X Raster Units
A U P B S B T DU I

T T +——1— i } 44— A -1 =
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o -4
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Figure 9000. Size A Characters, Display Distribution
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X Raster Units

Y Raster Units
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Figure 9001. Size B Characters, Display Distribution
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A
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e L Right Bail
I W -‘ _1 i ] T -‘ -‘ W T Contacts
Left Bail 1 —
Contacts —o—v Right 7
_ 2
Left 7 LR N 3
>9—' Right 6
4
Left 6 v—¢<
5
>°—v Right 5
6
Left 5 v—<
i S , SE—.
7
: >ﬁ Right 4
See —_— See
Fig. 8 Fig.
5018 | Left 4 v—< 5018
teitd | o ¥
9
>—v Right 3
10
Left 3 v—<
1
~o—y Right 2
12
Left 2 v—C< ‘
» 13 Righf
>_V Parity
Left 14
Parity v—f
_‘_——-—o——
15
= - A/N Key
KB021 _ ——r— |
5 10 15 20 25 30 35 40 45 = KBOTI
KBO41

Figure 9002. A/N Keyboard, Encoding Chart
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Main Deflection, Yoke Control Circuits, Wiring Diagram
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Figure 9018. Character Deflection, Yoke Control and Character Isolation Circuits, Wiring Diagram
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Re: Form No. Y27-2044-1
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This supplement revises and updates the IBM 2250 Display Unit Model 1, FE Diagram
Manual, Form Y27-2044-1. The updated information includes changes to incorporate
the Isolation Feature.
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the changes received and incorporated.
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