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PREFACE

This manual contains logic diagrams for IBM 7904
tape operations only. A future edition will include
simplex interface operations, direct data operations,
and other reference material,

The order of the diagrams in this manual closely
follows that of the text of the 7904 Data Channel
manual, Form R23-2595; therefore, the diagrams
can be used as instruction aids as well as for trouble-
shooting.

Your ideas and comments concerning Customer
Engineering manuals are of great value to Product
Publications. Please use the comments sheet at the
back of this manual.

Copies of this and other IBM publications can be obtained through IBM Branch Offices.
Address comments concerning the contents of this publication to:
IBM Corporation, CE Manuals, Dept. B95, PO Box 390, Poughkeepsie, N. Y.
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SAFETY

Accidents do not always happen to '"the other fellow."
Be smart! When servicing any equipment, remove
rings and watches, roll up your sleeves, and tuck in
your tie. Put on your safety glasses! If power must
be on when working on power supplies, probe with
one hand only; keep the other hand off the frame.
You know the safety rules--follow them!
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CPU

Instruction Word Address (5 digits)

| l | | |

[ 20[21]22]23]24]25] 26]27] 28]29]30[31 [32[33[34]35] storage Bus

FIGURE 1.

(13)

[28]29]30]31]32]33]34]3

5 l Storage Reg

(14)

[28]29]30]31]32[3334]3

5( Adder

Y

(I5, POD 7X)

RNEREDED

7| Shift Counter

Channel Select (E)

7904

Tape
Select

On |

Off

06.30.00.1
@8)

CPU Set
Chan Select
Selected and
Not Busy
at L3 06.30.00.1

(1D)

1
b

- T - - —— — — — — — — —

TAU

TAPE UNIT SELECTION

| from TAU

TAPE UNIT

Condition for:  }

1. 1-O MF End Op 06.20.01.1
2. Ready Test 06.20.11.1
3. Block Turn On  06.30.00.1

of Tape Select
Tar

N

Not CE Op

60.68.41.1

(4E)

\ |
. Channel Select (D) N ‘
‘ﬁChannel Select (C) A\ |
:*Channel Select (B) \ ‘: | I
- ! | Select TU O l Tape
sC 17 Connectors
SC 16 \ : 1 A Jit0reTAY 1 A On ::lir::s
Unit Address 12 T L . .
e A ™ 60.68.50.1 ShnBise b g Switeh
SC 14 | 06.30.01.1 | @A) |
@A) 60.68.50.1 t N 10
02.01(43.:;.1 l ' 8) l '—\. I
| | | Common
sC 17 | | Solect TU | ' J o Start Relay
SC T8 l Unit 110 TAU | A On g ®19) g0.01.01
— A\_Unit Address 1 A I Chan Di 9
sC 15 v { | 60.68.50.1 han Disc 3 . '
SC 14 06.30.01.1 (D) : /
2
. (28) 60.68.50.1 I
02'(%1')40" : ; | @) | Mechanically
5 l o - Ready
L o2 o= 6 | | | |
7 Select TU 9 On
1y o | | elect T : 00.01.01.1
= v . A On Off
:g :—:- A Unit Address 11 | A Unit 9 to TAU { Chan Di |
| » 60.68.53.1 enDise o | 00.01.01.1
SC 14 l 06.30.01.1 ‘ (4A)
an 60.68.53.1
02.04.41.1 (38) I
(3E) | Tape Sel « Rdy | Sel e
| el » Recdyi
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Instruction Word Address (5 digits)

PU

-

| | | |

T "[[Iaiz2]z3]e4]25] 28] 27] 28] 26 30[31[32[33[34[35] storage Bus

7904

(Example, Channel B)

|
|
|
(13) |
Program
Rey 24]25]26 [ 27 (13) :
2829[30|31]32{33|34|35| Storage Reg !
|
(14) |
28{29130131{32{33{34|35| Adder
(15, POD 7X) ' To Other
10{11{12]1314[15{16[17] Shift Counter | Channels
12 | Tape
:2 12 Tape Address Select
10 (Select Tape Interface) Not (Tape Sel » Rdy) from TAU on @
02.10.07.1 | To Other
| Channels B ;
c12 (4A) 06.30.00.1 ChanDise |
S Direct Data Address ! (48) DD Select
SC 10 A (Select DD Interface) 1 | To Other A On __@ 06.30.00.1
02.10.07.1 | Channels ©8)
48) i 06.51.02.1 Chan Disc
sC 70 SI Address (48) S| Select Off
02.10.07.1 (Select Simplex lnrerfuce)l Chan Secondary Ops A » On ( ) 06.51.02.1
PR 28 | ‘.;70;; 38)
rite .
PR 25 | 06.40.02.1 Chan Disc Off
R A D l o
POD 76 _— Nof Reset PR | A Se'"" Chan B N 06-(4305-)02-'
—¥ Not Chan Busy
02.04.48.1 Y .
02.04.48.1 02.04.48.1 | T Earl A Sel + Not Bus
(3G) @) (1F) L Farly AIDI | A Y
PR 26 I Not Chan Disc —> At L1D1
= " 06.20.01.1
PR 25 | 06.20.01.1  (38)
PR 24 I “8)
Select Chan C
Not Reset PR A ]
02.04.49.1 e 02.04.49.1 |
e © @ ©
PR 28 |
PR 25 1 Condition for: Condition for: Condition for:
A N
PR 24 Select Chan D Write Cond from TAU 06.20.10.1 DD Output Data Bus 06.51.00.1 Service Resp and Stop 06.40.01.
—_— Not Reset PR A [ Reu:y Test 06.20.11.1 DD Demand 06.52.00.1  Sery Req, End, Un End,
Odd Parity Op to TAU 06.20.02.1 DD EOR (disconnect) 06.20.12.1 §| B ’
02.04.49.1 g «£0.12. usy 06.40.00.
02-(04‘:)')49-‘ @B 02'?245')49" : Tape End 06.15.00.1  Write 1st Word Tgr 06.20.24.1  Write and Control Commands 06.40.01
Chan Redundur,cy Chk 06.15.02.1  |-O MF End Op 06.20.01.1 Read and Sense Commands 06.40.01
PR 26 | Chan Char Parity Gen 06.18.00.1 DD Word Parity Error 06.18.02.1 |-O MF End Op 06.30.00
R 25 | Chan RDS, WRS 06.20.00.1  CDR to DD (C bit) 06.10.12.1  Block CC Step on
A | -0 MF‘ End Op 06.20.01.1  Chan RDS, WRS 06.20.00.1 WR 1st B Cyc 06.20.27.
PR 24 Select Chan E Chan Disconnect 06.20.12.1 DD Trans Loss 06.20.10.1 Chan RDS, WRS 06.20.00.
Not Reset PR A Unusual End 06.20.29.1  WC 0 to DD 06.12.15.1 Ready Test 06.20.11.
02.04.49.1 { Set Tape Select Reg 06.03.01.0  Reset DD Interrupt 06.51.03.1 S| Disconnect 06.20.12.
02.04.49.1 '(35) : 02.04.49.1 | WC 0 to DD on Chan Reset 06.12.15.1  End Response 06.20.29.
4G) (2H) Set DR LDD 06.52.00.1  Chan Read Translator 06.11.02.
I DD EOF 06.15.01.1  Chan Write Translator 06.11.05.
Chan Redundancy Chk 06.15.02.1

FIGURE 2. CHANNEL AND INTERFACE SELECTION




CPU

7904

(CHANNEL B)

1414

TAPE UNIT

(729 IV)

1+ 17166l lol2l2]112] | |
|S,l,2r3 LI ]| ‘J2]L| l l:5 Storage Bus l
24] 26 I | |
Program | S{1 9
Reg POD 76 ‘
sobos |28 35 | \
Secondary | Storage Reg l
02.04.45.1 Op Decoder
2 35
Adder l I
Secondary - ‘
Op Write 1 17 l
Shift Counter | \
SC,14,15,16,17 | l
\ Unit Address 12 | . \ Tape
A I T A Unit 0 to TAU Unit 0 | e 77 Address
A —%>—~ Select Switch
02.04.41.1 &5 Other | 06.30.01.1 | i | No
@3F) annels 2A) ) Chan Disc | 2 o®
sC 12 I Tape 60.68.50.1 —>» Off 3 ®
Tape Address | Select | (4A) I 4 ° c
sC 10 A I T 60.68.50.1 . ommon
02.10.07.1 | A On ‘IA Set Tape Select Register | (38) Se
.
“A) o AIDI [06.30.00.1 ShenPise ™ ‘ ’
p_R Not Reset PR | : (45) : 06.30.00.1
24, I A Chan Sl ® 06.30.00. 1 (1) ] \
25, b p Not Chan Busy 06.20.01.1 (38)
2% 1 2086 02.04.48.1 L Early A (3) ‘
02.04.48.1 -(ZF.) : (P Not Chan Disc Chan Sel + Not Busy at L3D3 |
(3G) ‘ ’ A3D3 | A |
06.20.01.1
06.30.00.1 l
4B Not CE O
“®) (4D) Tape Sel - Rdy from TAU e—— == P 1C 21
| : )i /L | Select « Ready, Mod IV
) Sel * Not Busy Lﬂ 1O MF End 60.68.41.7 ©r |
Sec OpWrite | in L Time Tape Select A On Reset CWC, CAC, asm reg, CDR 4 | 0.50.01.1
Read A1l A .l Chan B Cycle "@H) l
Bksp Chan Sec Ops 06.2m.1 AIDI
WEOF (o] D) —¥ Off A2D1 A Reset CDR -
Rew 06.20.01.1 Chan Busy
Rom (5D) 06.20.01.1 A On 06.20.07.1
R | 06.20.09.1 ) ADI ) Ay |
@G,3H) 06.20.02.1 ShanDise j
To Other l (4A) With Write Strobe: |
Channels 06.20.02.1 Step Character SS's, ‘
Chan in Use (2B) Gate Write Bus to Tape
02.10.06.1 « A = o
(turns on "'chan in use'' console | Chanmel Tape Select Gate Write Disc to Tape l
indicator for selected channel) | Write Select 06?20D())01 \ |
Write 1c5
Sec Op Write | A On A _TAU Write Call o Go
l 0620001  renDisel o e Not Busy 7
(4A) 06.20.09.1 60.60.30.1 off l
06.20.00.1 @1 (4B)
| Tape Select A (38) 60.60.30.1 l
asp2 | o8
06.20.01.1
l (B | Busy Write l
Status TC 35 .
| Chan Select (B) |A TI'sl | Select o Ready, Wnte:
End Op A4.5D1 — Busy 60.60.02.1 |
on A < Not Sense Inst 06.20.01.1 Ay 60.60.30.1
5 < 1-O MF End Op an On A |, Tape Select €0
02.15.39.1 [0} le9pe delect
off @A) 02.15.35.1  02.15.36.1 < | Chon A End Op cc4 cc2 cct o 06'3,&;2'] |
02.15.39.1 an (3D) 02.15.36.1 On On On
28) 6 | 06.20.12.1 | |
B
Off Off Off @)
‘ 06.17.00.1 | |
BCD Mode l
I — Even Parity
A = >
SC 13 On | | Tape
06.20.02.1 Chan Disc J g | Indicate
\ (4F) On
06.20.02.1 | Not CE Op |
I e Turn Off Tape Indicate A Off
Tape Select | % | 60.68.31.1 l 00.01.05.1 FIGURE 3. WRS, WRITE TAPE OPERATION
I 06.15.00.1 (4F) l
(1A) I (Figures 4 and 5 on reverse)

7040-7044 Channels B-E CERM (8-63) 7



Next Instruction

Reset CWC, CAC

I
:

Test for I-O Check
(make sure channel
is selected)

1

; RCH £
0I1I213!4|5 o|1l2!3!4;5 =
L | | ! |
b I I I
| bl L I
Force WC =0 __f_:_:_{ I [ | I[ | | |
I Ly |
| N
[ l [ o [ |
Reset CDR |
Pl | o I | |
[ | 1 ' 1 Lo
IR |
| | I |
[ I
I [

Set CWC to All Ones

|
-

e e e

|
I |
| o
I
[ oo : |
| [ . |
B to CDR } At T | 1 | I
BRI A |
SBto C\L\/C via CDR, | [ I | | I
SB to CAC 1 I | ! | | T | | I | Reset at
I | | I | | I Ao of Chan
Write First Word | [ B Cycle
Trigger " T I | | | T | ’ [ l |
I oy I [ Ly I L
[ ' ‘
End Op ) L [ P I L L_
(POD 5X, Not RCHA) T — | [
_ Blocks B Cycle
_[3 Force WC =0 Demand, Blocks
Transmission Loss
06.12.15.7 1-O Check
@3C)
O\ Reset CDR . Holds CDR Reset
'U for Duration
06.20.07.1 of RCH
(48)
T a0 TR feset Cwe, cac
I Late
06.20.07.1
(4F)
1 Not Chan Rd or Wr b IFOCHECK = o
Not Pos Reg 17 Reset-Load | ASD3
POD 54 M| Channel 06.20.10.1
From CPU A P 06.20.10.1
Chan Select (B) (3F)
06.20.08.1 AIDI1 A Set CWC to All Ones
(28) E Early
06.20.07.1
(4D)
A3D3 A SB to CDR Uses CDR as
Chan E Time Transfer Path
06.20.05.1
(5C) SB o CWC via CDR,
A4D1 AN SBroCAC
E Time Late
06.20.04.1
(58)
Not DD Select Write First Word
Allows First Word
Ch?n WRS A On b tobe put into
E Time Late Assembly Register
AIDI Off
_—
06.20.24.1
Chan B Cycle 4B) 06.20.24.1
Not Chan B Cycle Demand A ®C)
—_
AOD1
-
06.20.24.1
(4D)

FIGURE 4. RCH, WRITE TAPE OPERATION

FIGURE 4. RCH, WRITE TAPE OPERATION
FIGURE 5. B CYCLE, WRITE TAPE OPERATION

(Figure 3 on reverse)

(8-63) 8

lorE B lorE
I°I‘ I2I3I4I5I°I' I2|3I4I5I°I'I2I3I‘LL5I
[ 1 I I [ 1 | [ 1 1 | [ I | 1 | I 1
! I
| | | I
B Cycle Demand Tgr I—-——J I —I————l I
CPU B Cycle Tgr I———-———I | I-—-I————- |
Channel B Cycle Tgr lI; 4 i | |
Step CAC, CWC I : S | ‘
(B2) Step CAC, CWC
Reset CDR I I | | A2D1 >
SB to CDR - ' - | 06.19.02.1 06.20.07.1
h I_I'—IW"A (2H) (41
Data Reg Loaded Tgr L | “_IF"“ ox |
1 L
Write First Word Tgr | On from RCH T _ ' Chan WRS N2 Reset CDR
| — A2D1 |
N »
CDRto Asm Reg | T | | 06.20.07.1
(5A)
| | | |
' Chan WRS (B4) SB to CDR
A
A4D1 |
06.20.05.1
(5A)
Not Command Resp Iévz:i'e II:I
'C|
Not Write Cond from TAU 24 Check for
Not Remote B Cycle Demand Chan WRS A On Late RCH
from Next Channel More Remote (B4)° n =
D1 | A . TAU Write Strobe [~
06.20.27.1 Chan WRS, 1-0 Check
06'(129':.)02.1 “ 06.(230B.)27'I N—Q—DIOI Tor 14, A (results in
Word Parity reset to TAU)
CAC 1o MAR Parity Error from Mem Error 06'?405)0']
[ \
A ° Not Suppress Par Error on DD A On .
800 ns Write Cond
06.30.04.1 Not Ready Test from TAU
Rl Off
Chen 8 Crel (5H) 06.18.02.1
WC £0 an B Cycle (3F) 06.18.02.1 06.20.10.1
Tgr Off B Cycle .18.02.
Chan WRS . Demand ;.'.I-Acannle ! @) i
Not DR LDD ooy won IR o 3 yee DR Loaded
T E— 01 cle n
Not Alpha Time Early d A0DI_| A on |4 Chan WRS B4) on
) ABL__ )/ w1 off 06.20.03.1 A4DI
06.20.03.1  06.20.03.1 06.20.03.1 ‘we)y | 06.20.03.1 Off 06.20.06.1 off
6A “e) (28) 06.20.03.1 @H) “n
C) 06‘(22"“)"3" 06.20.06.1
(2D)
AID1 (87)
l—————————- Not B Cycle
o Demand Tgr B Cycle Demand Tgr Off (B5, First Word)
I i B Cycle Requested A5D1 A "\ CDR to Asm Reg
A
A5D2
I Write 1st | 06.20.24,1 | 2h-Char Tar 06.20.24.1
02.15.39.1 I aF
I “r) Word (36) @3F)
On from RCH Write Odd
I 8 Cycle | — o 06.20.24.1 Count
On Master B > | B Cycle Demand Tgr Off A (B6) off m—’ On
| AD1_ | 06.18.02.1
A5D1 Beta Late, off Beta.Earl B Early | (5C) 06.18.02.1 Off
z I 06.20.24.1 060241 6A)
| 02.15.39.1 02.15.39.1 | (4D) 06.18.02.1
(36) 1G) (48)
L | \ Not DR C Bit
Remote B Cycle Demand 06';%)02'1
to Next Channel Nearer MF ¢
(Block request from that channel
and block its CAC —» MAR)
FIGURE 5. B CYCLE, WRITE TAPE OPERATION



Character counter set to | on WRS

Ist B Cycle
2nd B Cycle
cc1
cC2
cc3
2
2 cc4
B
i
CCs
CCé
y
3rd B Cycle
3
=
T
1
8
A
J' cc1

Reset Write 1st B Cycle Tgr

Load CDR with first word,
turn on DR LDD tgr,

CDR to Asm reg,

turn off DR LDD tgr

TAU Write Strobe

Write Ta
Load CDR with second word,
turn on DR LDD tgr 06.20.26.1
“4A) (38)
Tape unit writes first char from asm reg,
TAU Write Strobe

SS 1 S$S 2 $s 3 After Tape Unit Writes Each
- Character 1 -5
Reset 6th Step CC
Char tgr,
Complement

odd count tgr

\ if odd char

Tape unit writes second char from asm reg,
TAU write strobe

06.20.26.1

SS1 Ss2 S$3
Complement Step CC
odd count tgr
if odd char

Tape unit writes third char from asm reg,
TAU write strobe

ss1 ss2 553
Complement Step CC
odd count tgr
if odd char

After Tape Unit Writes
Tape unit writes fourth char from asm reg, 6th Character

TAU write strobe

551 552 553
Complement Step CC
odd count tgr
if odd char

Tape unit writes fifth char from asm reg,

TAU write stobe
ss1 52 ss3
Complement Step CC
odd count tgr
if odd char

Tape unit writes sixth char from asm reg,
TAU write strobe

ss1 552 553
Complement Reset CC CDR to asm reg
odd count tgr  to 1 (2nd word)
if odd char
Turn off DR LDD tgr
Test for Reset asm reg

Turn on odd count
tgr if data reg

xmission loss

Tumn on 6th Sample odd has C bit
char tgr count tgr for
word parity

error
Load CDR with third word,
turn on DR LDD tgr

Tape unit writes first char from asm reg,
TAU write strobe

581 552 553

Reset 6th
char tgr

Step CC

Complement
odd count tgr
if odd char

800 ns 800 ns 800 s
ss 1 =|]||—|}'——-|sszlL =||||—-||—c-—
06.20.25.1 06.20.25.1 06.20.25.1
6A) @A) @A)
Character Counter
1 2 3
cc Reset 6th Char Tgr 1 Chan WRS b Step CC b > On FH On rl"'. On
ot ST Write
E} . EH off eI off et £
06.20.25.1 First BCycle  0g,17.00.1 06.17.00.1 i
3F
&R 6e) GH) 06.17.00.1
Write
Odd Count
1 Write SS 1
Chan WRS : >4 > on
06.20.25.1 | Trom Asm R
@) rom AsmReg 618,021 ]_OFf
(58) 06.18.02.1
(48)
CDR to Asm Reg
Reset CC to 1 W'j'gsll;; Word
an
o 3
Not DR LDD Xmission
A
WC 70 Loss Chan 1-O Check éth Char Tor -
(to CPU) 06.20.24.1 .(3F.) : Reset DR LDD Tgr _
06.20.10.1 06.20.10.1 (@n
(5A) (3F)
R WR 6th S5 2 Reset CC to 1
Chan WRS not DD
06.20.25.1 06.20.25.1 06.17.00.1
(4C) (1B) (5A)
b Turn On
ccs Write Odd Count Tgr
—‘j ) DR C Bit
06.20.25.1 Word Parity 06.18.02.1 £8
e . frror (5€) 06.18.02.1
Write Odd Count Tgr Off | On (5A)
WwC =0 TN Write Disc to TAU 06.18.02.1 off
A Write Tape (28)
Not DR LDD e ~ Turn Off
06.30.00.
06.30.00.1 oh 06.30.00.1 o Write Odd Count Tgr
(4F) (2F) Not DR C Bit
06.18.02.1
6th (4D)
Character
WRSS 1, CC 6 -l-o\ Reset Asm Reg
cce On 14
06.20.25.1 06.20.22.1
@E) Off (“H
06.20.25.1
(1g)

FIGURE 6. CHARACTER WRITING, WRITE TAPE OPERATION
(Figure 7 on reverse)

7040-7044 Channels B-E CERM (8-63) 9



7904

1414

AOD1

06.20.13.1
@3F)

>

Reset BCD Mode Tgr (06.20.02.1)
Reset Chan Write Select Tgr (06.20.00.1)
Reset Tape Select Tgr (06.30.00.1)

FIGURE 7. END OPERATION AND DISCONNECT, WRITE TAPE OPERATION

(Figure 6 on reverse)

(8-63)

10

60.60.20.1
6C)

Not DR LDD Transmission |
WC #0 A Loss o Chan 1-O Check | . ndifi
'u (o CPU) | Reset Write Condition
Write SS 1
06.20.10.1 06.20.10.1 I
CcCé A 3 5A) @3F
I Disconnect Write
06.20.25.1 Not DR LDD A - Write Disc to TAU Disconnect Call Disc Delay
1C) * Write Tape _|A On
( 06.30.00.1 vd | WC 14| A On
06.30.00.1 (@F) 06.30.00.1 I | o .
“ 60.30.11,
Channel Word WC =0 @) Block B Cycle Demand @R | 6F) Off
Count Zero > 60,60.31.1
06.12.15.1 | @D) 0.30.11.1
| @F)
|
| Write
TAU Busy Tape Busy On
A . i
! A | Tape Select 7 o | Sel + Rdy, Write
06.20.12.1 | 60.60.02.1 60.60.30.1 Off
212 I 6a (C)
| 60.60.30.1
(38)
Disconnect Reset TI-SI Busy Tgr af A2D1 |
Tape Select A o Call |
TI-S1 Busy A4D1 |
—_— — A On >
06.20.12.1  06.20.12.1 P Not Chan B Cycl I
(4C) (E) 06.20.12.1 off [
(2E) |
Chan 06.20.13.1
Busy 06.20.12.1 (5A) I
(IF) |
On Channel Reset : .
WC =0 or DR Not LDD or Write Discommect set Tape Unit Selects Reset Tape Select Register
Off |
AN;I;]R" Lost Word 1 0 on ) Reset Disc Call Tgr (06.20.12.1) |
06.20.02.1 AIDI A3D3 2~ — :
@8) 06'%5?6;3" Off 06.20.13.1 Reset Chan Busy Tgr (60.20,02.1) |
06.20,13.1 @8 I
4c) Word Parity |
Sync |
A4D1 A Parity Trap if
L/ Word Par Error A On |—> Enabled :
—_—
(to CPU)
06-20.13.1 06.16.01.1 |
(3D) 5G) Off |
06.16.01.1 |
(4G) |
|
Redundancy |
Check Sync |
Redundancy Check
Redundancy Chk _| A On |—> Trop if Enabled |
(to CPU) |
06.16.02.1
Off
(4D) !
0676.02.1 |
) |
Disconnect l
Sync |
Disconnect Trap |
On |——> if Enabled
{to CPU) |
Off |
I
06.16.02.1 |
(3A) |
|
|
|
|
|
|

Write Check Character
Reset Go Tgr
Start RDD Counter

1 usec

' - RDD 144

60.30.54.1
(2A)



CPU 7904 | 1414 TAPE UNIT

— To Parity Checking l

| 06.18.00 Circuits (06.18.02)
Core Storage Channel Data Assembly B Parity l Write Pulse
Storage MDR Bus | Register Register ;‘ Tree |
- T 7 T Odd-Even
S S S S 4 Write . .
] ] p | i 2 Tape BCD C-Bit I | Write Trigger C
2 2 2 2 Char 1 [ ——>| Generator — '__:1>_. Write Head C
l Invert Write Parity 06.18.00 | | On Driver %
v
’ l |—; | : >J Off
| Char 2 I l Write Check Char |
60.40.51 l | | |
| I 60.40.51
| Char 3 | c 4 : | | I
C
B A
—— J L . B B B /7N B Read A NS 5 | | |
| A A Write A \ A Write 8 4
8 8 Xlator 8 | 8 Register 4 2 |
| Char 4 4 24 r ; 4 2 1 | |
2
2 —106.11.05 # 2 60.40.51 [ | |
~_/ | [
| T | Write Trigger 1 | |
rite Trigger
Char 5 Not Sl Select I | > Write Head 1
01.20.01-08 02.05.00-36 | 06.10.00-12 BCD Mode Write Bus | b Oon | E
Write Driver
Not Write TM
| 4 | WC 2 A Gate Write Condition | b off ]
1
35 35 35 | 35 | Char & Not Freeze | write Pulse
c P c c |3 06.11.20-31 R-W Reg 60.40.52.1
- - - | l (€) | Write Check Char
Character Count I
v

I To Parity Checking | |
Circuits (06.18.02)

FIGURE 8. DATA FLOW, WRITE TAPE OPERATION
(Figure 9 on reverse)

7040-7044 Channels B-E CERM (8-63) 11



CPU | 7904 1414,
I Condition
Write Condition from TAU
l On
800 ns [
Off
Ss Late RCH or
Chan WRS
Late RCH 06.20 IOI 1 N t:nT ) A WC =0 Computer Reset to TAU | 60.60.30.1
.20.10, lot Igr > (3G)
(2H) Not Write Ist B Cycle Tgr
Y
‘ 06.20.10.1 i
Reset-Load Chan “c)
d
l RCH and No WRS :‘;" Chan Rd or Wr A o 06.20.10.1 |
b3 (@F)
I 06.20.10.1
Not DR LDD (5F) |
Write Disc to TAU
Transmission Loss we#0 A fie el
l Write SS1, CC6
06.20.10.1 |
| (5A)
Console l |
Indicator
1-O Check -0 I Error
Test Inst on
On Skip Sync TAU Error ! £ :O'x‘ ze|I°Y
LéD1, 1-O Test Inst off A o1 |A On I Al Tape Select ot Wr Deley Off &
02.10.75.1 g3 10.75.1——™ L4p1 |A Step IC 60.50.50.1 A Reg VRC
02.10.74.1 (@H) Gh (Skip next 06.15.02.1 (c) 60.50.50. 1 R-W Reg VRC
@C) 02.10.74,1 ——* Off 02.12.36.1 02.12.36,1  instruction) (48) 200 (3B) Skew
(4E) (5F) 02.12.36.1 + 14090, ns No Echo
02.10.74 (3E)
'(3';) . (4F) Wr Delay Noise
Write Compare
‘ 06.15.02.1 Redundancy LRC
(2B) Check
Chan Busy A o ‘ Write Errors
Not Ist Char TM " A Force WC 0
in Bin Mode 06.15.02.1 @_, Off (to stop data transmission
I (4D) Enable TCT 06.16.02.1 from storage) \
able -
06.15.02.1 . (2D) Trap Priority
@D) and Word Parity d Manual Reset
* TAU Reset
Tum On Channel Check | See On Wd 30 or Rd 30
Console Indicator Note 06.16.02.1 Backspace
for Selected Channel I Off (F) Erase Call
| T Rewind Call
06.16.00.1 Rewind and Unload Call
(3C) Redundancy = -1 |
‘ Check Sync | Trap |
o Pri-
Chan A On o A ™ ority I
| Disc A4 @ off Chan Busy Cllc\iuf
06.16.02.1 06.16.02.1 06.16.03.1
Chamel X Tron Damand I 60) 06.16.02.1 @F) |
nne: ra| eman
02.13.02.1 = i “D)
(starts CPU trap procedure) | |
Redundancy Traj
02.13.71.1 Y e I I
(puts bit into pos 16 of store loc)
Indicator
] — Sync
. On I
02.10.07.1 TRC Instruction | POD TRC L:Dl A
] Chan Sl A Chan TRC 13D1 l
| an ect / —» Off 06.15.04.1
.15.04.1 TRy
06.15.02.1 06 (53)04 06.15.04.1 @6 ()
| “e) () |
. 06.15.02.1
Transfer t i ified by TRC Instruct . :
02.10.06.1 < ransfer to Location Specified by nstruction Condition Met 15 I

FIGURE 9. 1-O CHECK AND REDUNDANCY CHECK, WRITE TAPE OPERATION

(Figure 8 on reverse)

(8-63)
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* Note: Turned

on by enable instruction (mask bit ]6)|



(€9-8) Wy¥3D 3-9 s|auupyd. y¥0£-0v0L

€l

CPU

7904

Write Odd Enable TCT
Count and Word Parity
On
Odd Byt O
ki J_| * See "
L"_. Off Note off
06.18.02.1
) 06. }36(:())0 .1
Word Parity
Error
Wr S5 2, 6th Char Tgr On A A Force WC 0 .
On (to stop data transmission
06.18.02.1 06.16.01.1 from storage)
(28) > Off (41)
06.18.02.1
02.05.45.1 Memory Parity Error Parity Error from Mem (2F)
Not Read DD with Suppressed Par
B4D1
06.18.02.1
(3F)
Turns on Channel Check Console "
_ Indicator for Selected Channel lTrcp I
o Pri=~
jority |
Eircuiﬂ
Word Parity 06.16.03.1
Sync
Chan Disc A4 On
Not Chan Busy . A
Trap Reset Gate 06.16.01.1 Off Trap Priority >—
> _—
A 56) 06.16.01.1
06.16.01.1 21 06.16.01.1
06.16.01.1 “G) an
(1G)
Trap EO
A
06.};5-)01~1 Enable CWT, EOF, End, Unend On
|
Enable TCT, Word Parity On o
06.16.01.1
(2H)
Word Parity Trap
02.13.12.1 =
(puts bit into position 14
of store location)
02.13.02.1 _ Chan X Trap Demand

(starts CPU trap procedure)

FIGURE 10. WORD PARITY ERROR, WRITE TAPE OPERATION

* Note: Turned on by enable instruction

(mask bit 16)
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(€9-8)

CPU

Note: If ETT instruction is executed with tape end
trigger on, tape end trigger is turned off
and program does not skip.

If ETT instruction is executed with tape end
trigger off, program skips the next instruction..

Secondary

Op Decoder | 02.04.45.1

|
|
|
|
|
I
!
|
I
|
|
|
I
|
I
I
!
I
|
I
I
I
I
I
|
|
|
|
I

| sec Op ETT

7904

(CHANNEL B)

| Chan Select | A

|
|
NH4:
|
|

| Write Status

TAPE U

(729. v)

|
I
I
I
|
I
|
I
|

NIT

Active Select

Skip Sync
ETT
S s
02.10.06.1 == )
(3H) 02.10.74.1 A2D1 , OFff
(4E)
02.10.74.1
@F)

FIGURE 11. ETT, END-OF-TAPE OPERATION

|
|
|
I
|
|
|
|
[
[

- Tape
Not File Protect .
| End-of-Tape Photo Cell A Indicate
~ 3 TU.09.55.1 On
ff ; (4D

Tope Select ‘A Turn Off Tape Indlca;'e N (4D) off

06.15.00.1 06.15.00.1 | ’
. TU.09.55.1

(24A) (1A) , ; (3E)

Not Chan RDS 1.0 usec I I
f Tape Select I 1C 23
SS Sel and Tape Ind On N AN Select and Tl On
06.15.00.1 [
@) 06.15.00.1 06.15.00.1 |
(38) (58) | I
| I
Tape End ' I
On : |
I
Off l I
06.15.00.1 |
“E) D) | |
Ind Sync 11 I ,
| I
Indicator Sync , l
—
o1 I on I I
Chan ETT o1 | A | |
06.15.04.1 13D1

06.1500.1 50) | off 06.15.04.1 | |
(4F) 06.15.04.1 @B l |
(38) | |
| |
| |
| |
| |
I |
| |
I |
[ I



FIGURE 12. DISCONNECT TRAP, WRITE TAPE OPERATION

CPU ! | E
| 7904
| CHANNEL B O|1|2|3]|4|5|0|1|2/3]4|5[0|1|2|{3]|4/5{0|1|2]|3/4/5]|0|1]2[3/4/5|0|1|2]|3]|4|/5|0]/1]2/3/4|5
| From Next More I |
Remote Channel ¢
) | Disconnect Trap /A‘ 1 lat
SB17 A | ate)
Memory | 06.16.02.1
Protect .16.02.
Trap :Dl ;rNo;A‘:gher Priority Trap or Priv Inst 02"};6;0'] 02‘}:6;)0‘] | Chan Trap E | (18) E parl
t
On %‘(—Leo | Worr.i::ar SByunc E jatd
. (" Not Chan Busy
off | 02:13.05.1 sB14 "—(]*—< A | Word Parity Trap 7 A
“n 02.13.05.1 | °
02.13.05.1 pShen 02.13.12.1  02.13.12.1 | . 06.16.01.1 SB 34 +33432+31 ENB CWT,EOF ,END,UEND (06.16.00)
@0 (5G) (2D) @A) | 06.(]6].)0!.[ an 06.16.01.1 ; e
2H 1
Chan B Trap Demand | N .
[ oo oo | T e
Starts CPU Trap Procedure < Allow Chan Traps o Chan D Trap Demand | clo 4 DA TOD
) Not IT Trap Req Chan E Trap Demand |
<~ B
han digce disc $yn¢ (0p.16.0R) _ch tiap E Igte
Cha 02.13.02.1
Tmpnnel 26) I3D1+ Not Higher Priority 02.13.02.1 I A%Dl —T—A0D
Trap or Priv Inst (4E) $B 34 |
- On A | Sample I-O Traps A 02.05.34.1 I Enable CWT, disc synce disc reguestl(06,16.08) disc pyne
Not Mem Prot Mode | EOF, End, Unend enabled » _ X
Off 02.13.06.1 | A5D1 not chan busy I\
(5H) 02.13.05.1 E Time Late A disc request « - tepp priofrity] (06.16.08) chan ftrap*
02.13.06.1 “ I > > allow chan traps - L ———F=E= L/ late- AID
EAte chan trap demand « ——""
@ POD Enable ' 06.16.00.1 06.16.00.1 off Femote frap prireq | | )
N 5H) (4A) disk request-|_ disc jrag (04.16.02) __Ldisc request
02.04.45.1 i 06.16.00.1 trap fpriprity =T~
| ETime Earlyf > 34) |
Channel Store Location AOD1 word parity errof-4\7 ord parity trdp (06. 6.01) | __|-cH trap*B4D
| chan busy « enb cwte |
g :2 | 06.}:{)00.] trap priority ——
D 2
E 22 | Disconnect rag priporitly « +—1 chanhel trap (02.18.06) A fearly+
[ Channel Sync 1 Igte-A3Q1 - ~A2D
| Disconnect ADT g A A Disconnect Request Not Remote Trap chan trap- it 32/(02.13.0
| On On Not Chan Busy EOF Req Priority Requested oD o F re? AR bit 32/(02.13.09)
| 06.20.13.1 off 06.16.02.1 Att Req o Tra ¥
Off (@D) T P o
| (2C) Unend Req o] _‘ﬂ Priority chan trape .
06.16.02.1 Wd Par Re A chan BorCQ AR bit 33((0.13.09)
Trap | 06.20.13.1 @A) Wd ParReq | 127 T a4 On sDs
Control | (4C) Rdny Chk Req 06.16.03.1 s M
— > . . .
On b— | AOD1 06.16.03.1 (48) » Off lobedny ltram - <
- Enable Inst (58,5C) 06'];503" end| o:: tor =1
Off | E Time Late A Chan Busy « Not Att Req: ¢0) 06.16.03.1
| Trap Priority Tgr On A )>—> (2D)
02.13.03.1 06.16.02.1 06.16.03.1 disc [trap - 10)
(2B) | (6C) (1H) ch|trap*E [ear
06.16.03.1 \
:j A (5H) Allow Chan Traps —o/
Channel i 06.16.03.1 T.he I cycle is the cycle of the first instruc- hotrrda pf; ”Z 17
7 02.13.03.1 .16.03. tion found after the trapping. This instruc-~ c PrH e
rap : (2A) tion cannot be executed because "CHANNEL
Control (19
TRAP" gives "FORCE TRAP" which blocks afy trap| IC R (02.]12.005)
. I the main gates of this instruction. E eprly*AQD1
|
off ‘ ahy trap/E later | AR bit 35 (02113{09)
| Remote Trap Priority Requested A5D2
02.13.03.
(2E)03 ] [ e E lote+ POD 0X {7X Ehd op (D2.15.55)
|
Not Chan Trap Demand
| N
I
| E Time Late FIGURE 13, DISCONNECT TRAP TIMING
| AIDI
A
| Chan Trap MF Chan Trap MF A
Next Channel
| 06.16.03.1
Nearer MF
| 6
|

FIGURE 12. DISCONNECT TRAP, WRITE TAPE OPERATION
FIGURE 13. DISCONNECT TRAP TIMING

(Figures 14 and 15 on reverse)

7040-7044 Channels B-E CERM (8-63) 15



CPU

7904

| | |
| +o l7lel2]l lolz2l2lols] | | 1414 | TAPE I\L/JN'T
29
(sa2fs T Tul ¢ Il T T Tas] storage tus | CHANNEL 8 | | 729 1)
5§
24 426 I | !
Program s 3 |
Reg | | |
2 35 | |
Storage Reg | | |I
Secondary 2 35 | |
Op Decoder Adder | | I
1 17
02.04.45.1 | Secondary Shift Counter | I |
Op Read - | |
SC 14,15,16,17 | I ;
L”\ Unit Address 3 l | chlpea |
A i | nit TC 88
I A Unit 310 TAU | o
| > o >, Lo
I
02.04.40.1 To Other ' 06.30.01.1 | s0.68.60.1 | 3 °
36) Channels | (2D) Off
. ¢ Ta ( | (4A) | 44 Common
¢ 12 Tape Address ' Ser:cf | 60.68.51.1 | 5e Start Relay [A
SC10_|A pe ' @8 I oo Mech Rdy | A
/ l A On A Set Tape Select Register | 7%,
AIDI
PR 02.10.07.1 To Other Channels | —> A Chan Disc | I 8 9.
2, (4A) Not Reset PR ! 06'3,? ! I R 06.30.00.1 l |
t Rese > .30.00.
;_? A\ Chan Sel (B) 06.20.01.1 46 (D) ! |
A> :> Not Chan Busy (38) 06?306)00-' | |
) 02.04.48.1 L Earl A prewng Chan Sel « Not Busy at L3D3 Il |
02.04.48.1  02.04.48.1 () Not Chan Disc Tape Sel + Rdy from TAU _Aedetceo | ”
36) @R | 06.30.00.1 | ey A 6L RS Sel + Ready, Mod IV
| 06.20.01.1 (4D) \_I- |
' “8) 1-0 60.68.41.1 |
Write ! Sel - Not Busy M End 2] s0.¢0.01.1 |
in ime A R
Sec Op Read = Tape Select A On Reset CWC, CAC, Asm Reg { |
Bk A
WZZF O | Chan Sec O 06:20.01.1 AlRIf" Chan Bus | :
Rew 06.20.01.1 “0) A4D1 | A On Chan B Cycle. | |
. D) 06.20.01.1 Chan Disc A3D1 A\ Reset DR |
LA @B 06.20.02.1 “ESCa o N |
4A
I N “a 06200 06.20.07.1 | |
To Other | #G.3H) .(25.) (58) ’ |
With read strobe, step char SS's,
Channels | Ta |
pe gate tape to read bus
Chan in Use | Select A > |
02.10.06.1 < 1 I |
(Turns on '"channel in use'
console indicator for : Channel 06'23'_}00'] I |
selected channel) | Read Select (2H) | Read I
Onl C5
Sec Op [A o | Y T
| o " Not Tgr 14 _| A _TAU Read Call_| T~ 5 | Go
ea Chan Di ‘ n >
| 06.20.00.1 ———— Off 06 40021 [ Not Busy 2] f——%l
| (4B) 26) 06.20.09.1 | 60.60.20.1 Off |
| 06.20.00.1 an | (58) |
(3F) | 60.60.20.1 '
l Tape Sel ' (48) |
| A5D2 | Bus |
|
| 06.20.01.1 TI-sI | 080021 |
| 3] Busy TAU Busy Tape Busy . (5/;\) : |
I Chan Sel 8) _|A On A [ Tape Select | |
—_—
End O :
ek A4.5D1 Not Sense Inst 06.20.01.1 Off 06%2&)]2-] : |
A
or -—-{: |~—< A 1-O MF End Op i) | |
02.15.39.1 Chan A End O 06.20.12.1 | |
Off 3A) 02.15.35.1 02‘}:6)36'] | @28) | |
02.15.39.1 an 02.15.36.1
(2B) (5E) | cCc4 cC2 ccl1 | |
l On On On : |
|
| Off Off Off | 06.17.00.1 | :
| | |
| BCD Mode : l
Even Parity
| sCT3 A On [ I Tape
i 06.20.02.1 Chan Disey| | | Indicate
FIGURE 14. RDS, READ TAPE OPERATION | @) — INot CE Op : e On
| .(3(.;) ' Turn Off Tape Indicate | A Off
| Tape Select | A
- ! 60.68.31.1 ! 00.01.05.1
FIGURE 14. RDS, READ TAPE OPERATION | 06.15.00.1 | - |
FIGURE 15. RCH, READ TAPE OPERATION (1A)

(Figures 12,13 on reverse)

16 (8-63)

RCH

\/

0,1, ZJ‘ 3,4,5 0,1,2 |E 3,4 ,5 {\lexfl Instr::ction
i —T i T T 1 1
|
| | | | | | ]
| | RN
| ' N |
Force WC =0 B | I l l I LI | | | | I |
l | I 1 I l | L L I L l
Reset CDR _ ! ! | Pl I [
N ) Ly ||
Reset CWC, CAC L L o 1 | | | l
] T T — T | II l I
Test for 1-O Check I I | | r_ | I | |
ki hannel is selected
(make sure channel is selected) I | I | I I | I | ‘ I |
Set CWC to All Ones I | 1. . |
I | T T | |
SB to CDR | || l l | | l |
I 1 |
$B to CWC via CDR [ T T | | | |
SB to CAC | I L r ' |
| | | I | I | l | ] | !
End Op (Pod 5X, Not RCH A) | rot ! N
Ly I L |
T T T T T
r\ Force WC =0 Blocks B CyCI? I?emancl,
(o] -» Blocks Trar on Loss
./ 1-O Check
06.12.15.1
(3C)
Reset CDR Holds CDR t f
_O/\ = > d:ratsion of rl:éeH o
06.20.07.1
(4B)
A5D1 A Reset CWC, CAC R
| Late e
From 06.20.07.1
cPU (4F)
Reset-Load Not Chan Rd or Wr I ) 1-O Check
Fl:grDP;: Reg 17 A Channel 2503 A o] To CPU
Chan Select (B) 06.20.10.1 06.20.10.1
06.20.08.1 6F) @R
‘@B AIDI A Set CWC to All Ones
E Early
06.20.07.1
(4D)
A3D3 ‘ SBto CDR ., Uses CDR as
M " Transfer Path
06.20.05.1
(5C)
SB to CWC via CDR,
A4D1 SB to CAC .
E Time Late
06.20.04.1

FIGURE 15. RCH, READ TAPE OPERATION

(5B)



cci

cc2

cc3

First Word

cC4

cCs

cCce

RDS sets CC to 1, turns on read parity generator tgr, and starts tape moving.

RCH clears channel registers, and sets address counter and word counter.

/que unit reads first character; puts it on read bus.

TAU read strobe..

SS 1 SS2 $S3
Reset 6th

char tgr

Step CC

Gate 1st char
to asm reg

Test for
byte parity
Complement read
parity gen tgr
if odd char
S
=
Tape unit reads second character; puts it on read bus.
TAU read strobe.

SSi SS2 $S3
Gate 2nd char

to asm reg

Step CC

Test for

byte parity

L Complement read
P

parity gen tgr
if odd char
Tape unit reads third character; puts it on read bus.
TAU read strobe.
SS1

$S2 SS3

Gate 3rd char
to asm reg

Step CC

Test for
byte parity

Complement read
parity gen tgr
L if odd char
-
Tape unit reads fourth character; puts it on read bus.
TAU read strobe.
SS1

Ss2 SS3

Gate 4th char

to asm reg

Step CC

Test for
byte parity
Complement read

parity gen tgr
if odd char
/Tcpe unit reads fifth character; puts it on read bus.
TAU read strobe.
SS1

SS2 SS3

Gate 5th char
to asm reg

Step CC

Test for
byte parity

Complement read

parity gen tgr

if odd char

\

(Tape unit reads sixth character; puts it on read bus.

TAU read strobe.
SS1

Gate 6th char
to asm reg

S 2

Sample read
parity gen
tgr to
assign C bit
to CDR

Ss3
Reset CC to 1

Reset asm reg
Test for byte
parity Turn on read
parity gen tgr
Complement read
parity gen tgr

if odd char

Test for
transmission loss

Asm reg to CDR

Turn on DR LDD
Tor

L Turn on éth char tgr

1st B Cycle
Send first word from CDR to storage. Turn off DR LDD tgr.

800 ns

800 ns
Reset 1st Binary Tgr

TAU Read Strobe 800 ns
vt [D>—)A{s1 | —{ s
06.20.26.1 06.20.26.1 06.20.25.1 06.20.25.1
(4B) (3B) (5A) (4A)

After Tape Unit Reads Each
Character 1 = 5

After Tape Unit Reads
6th Character

cclA

Reset 6th Char Tgr

06.20.25.1
@F)

Gate Read Xlator to

e

Char Count 6

Chan RDS, Not DDJA\,
Sel

06.20.25.1
(38)

Char Count 6

06.20.25.1
(2E)

Selected Positions of Asm Reg

Not Input Bit C

Ist Bin Tgr Off Redundancy
Even, Bin Check
Odd, BCD On
06.18.00.1 . Off
(2H) @38)
06.15.02.1
Input Bit C (3D)
06.18.01.1
(4A)
Even Count
Invert Rd Parit RDS or Read Parity
RD 6th, 553 Cenerator
= on
> off
gg; igverf Rd Parit: 06.18.01.1
ount (2D)
06.18.01.1
(4E)
DR LDD Xmission

Loss

Chan 1-O Check
(to CPU)

06.20.10.1
(58)

06.20.10.1
06.20.25.1 (3F)

(2D)
Not DR LDD

06.20.23.1
@8G)

Read Last Word, A2D1

06.20.23.1
(2F)

6th
Character

On

Off

06.20.25.1
i) N

6th Char Tgr
06.20.25.1
(4D)

Read Last Word, A2D1

O

06.20.25.1
(3D)

]

06.20.25.1
BA)

Character Counter

1 2 3
Step
cc On On On
Chan RDS, Not DD Sel
I» Off > Off > Off
06.%30é§5.] 06.17.00.1
(5H) 06.17.00.1

Reset CCto 1

CDR

C Bit
O
" 6th Char Tgr. ’: > 1
6.10.12.1 06.17.00.1
@ay | oF 06.20.25.1  |06.20.25.1 6A)
(1H) (1)
06.10.12.1
@8) S Reset Asm Reg
06.20.22.1
(4H) Turn on Read Parity Generator Tgr
Turn on DR LDD Tgr
Read Last Word, o]
A2D1
06.20.06.1
(4C)

FIGURE 16. CHARACTER READING, READ TAPE OPERATION

(Figure 17 on reverse)
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Data Reg Loaded Tgr

B Cycle Demand Tgr

CPU B Cycle Tgr

lorE

B lorE

JR —

Channel B Cycle Tgr L I
CDR to Storage Bus I ! l
I
Step CAC, CWC | | |
F
| | - |
Reset CDR . B Cycle Dmd Tgr On CDR to Storage Bus
| ; | Chan RDS A e
Test for Parity Error I
from Memory ! 06.20.05.1
| | | ()
> (82) Step CAC, CWC
A2D1 A
06.19.02.1 06.20.07.1
Not Remote B Cycle Demand (2H) ()]
from Next Channel More Remote
Chan RDS
Write Memory
(to CPU) Chan RDS (B3) J\ Reset CDR
—_— A [o] >
o1 )
o S
CAC to MAR 06.20.07.1  06.20.07.1
A —> (58) (4B)
06.20.04.1
(5H)
WC #0 Chan B Cycle Tgr Off B Cycle
Chan RDS — Demand Channel RD 6th, S5 3
Bk LDD A ° A 2yl Read Last Word, A2D1 | O
No A e ast Word,,
Not Alpha Time Early 06.20 031 ASI')IHO'C’&‘H On AOD1 A on |— DR Loaded
> OV __..__ﬁ D1
“8) B0 of o 06.20.03.1 AIDI (87) 06.20.06.1 On
06.20.03.1 06.20.03.1 “4G) 06730"1‘)’3" off (c)
(58) (2B) Not B Cycle Chan RDS (B4)
06.20.03.1 A Off
(2¢) Demand Tar 04 20.03.1 Mot
@ 06.20.06.1 06.20.06.1
(4G) (2D)
I_ - - - - —— T T T/
CPU
| B Cycle Requested
| Al asp2 |
| 02.15.39.1 |
(4F) A (84) Word Parity
| B Cycle I _AD1 ) Not Ready Test \ Error
I Master B l 06.19.02.1 Parity Error from Mem A On
On - .(ZF‘) : Not Suppress Par Error on DD
| A5D1, Beta Late | Off
— ¥ Off 06.18.02.1
— BEarly | (3F) 06.18.02.1
| 02.15.39.1 Betg Farly | A 1 (2F)
(86) |
| 02.15.39.1
aG) |
L 1 v

Remote B Cycle Demand

to Next Channel Nearer MF
(Block request from that channel
and block its CAC—» MAR)

FIGURE 17. B CYCLE, READ TAPE OPERATION

(Figure 16 on reverse)
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7904

1414

Read Onl
I___.L TAU Busy ’ 5 on
Tape unit
I A : l A
l r Tape Select l RDD 144  goes info )
60.60.02.1 Off inter-recor
i 06.20.12.1 !
Disconnect e 5A) gap; RDD
Tape Select Call (4A) I ¢ counter
_ A o 60.60.20.1 60.60.20.1 reaches 144
TI-S| Bus: A4DI1
> A * On Reset TI-SI Busy Tgr “8) (6€)
06.20.12.1 06.20.12.1 pd o1 | A l
“c) &3 06.20.12.1 off
Channel (2E) 06.20.12.1 If WC is not 0, chan disc must
Busy 06.20.12.1 (3C) wait for ''not DR LDD'*, which ‘
(1F) occurs when storage takes
On the last word from CDR ]
Channel
Off Not Chan B Cycle A Disconnect
WC=0 or Not DR LDD A2D1 l
06.20.02.1 06.20.13.1 Read Last Word Tgr Off A On A3D3 A Reset Tape Unit Selects Reset Tape Select Reg
B 20,131 ————————————! - -
(28) 5A) 06.20.13.1 AID1 off / Reset Disc Call Tgr _
(5C) 06.20.13.1 Reset Chan Busy Tgr _
Last Tape Word is Incomplete 06.20.13.1 ey
Note: |f word count is less than number of (4C) |
words on tape, WC =0 blocks B cycles. Not Ready Test Unusual
Tape continues on to inter-record gap, Not Ist Char TM End Unusual End
which causes disconnect. ] S, |
Tape Select A On ync
If word count is greater than number cC#1 > 06.20.29.1 A On Unusual End Trap
of w?rds on tape, inr'er—record gap calls 06.20.29.1 (4c) 06.20.29.1 Off A4D1 A if Enabled
for disconnect, but disconnect waits (4D) —
until storage takes last word from CDR (6€) 06.16.01.1 Off
ge takes last word from . 06.20,29.1 06.20.13.1 (5D) |
@D (@p) 06.16.01,1
(3D) |
Disconnect
Used only for incomplete Sync
tape word - to move "
last part-word to CDR On Disconnect Trap |
if Enabled
Off |
WC # 0 and Not DR LDD Asm Reg to CDR,
CC#1 A Read Last Word C Bit to CDR (if needed), oo.ukoz.l
Not 1st Char TM Chan RDS A Reset CC to 1, (3A) I
Not Ready Test AGDT __AODI On S Turn On DR LDD Tar Word Parity
e AL o | 22 Syne
06.20.23.1 T Word Pari
(54, 58) “e) 06.20.23.1 Word Parity Error A On |- 2 - |":Y Trap 2‘;U
06.20.23.1 (3D) —Joa e if B
@8) et off
(56) l
06.16.01.1
Binary Mode 4G)
A Block Turn On of Rdny Chk Tgr Redundancy Check l
(TM in Binary Mode gives Sync '
TAU Error)
Redundancy Check Trap
06.15.01.1 Redundancy Check A t On > TAPE
(1A) —_——> if Enabled l
Block Turn On of Unusual End Tgr 06‘](566())2 1 Off UNIT
(TM is not an incomplete word) 06.16.02.1 | |
(4D) .
Block Turn On of Read Last Word Tgr EOF | ‘—2_ |
> Sync 44—
EOF Trap
(TM is not an incomplete word) j——— A
Tape Select 1.0 usec First Character EOF A On if Enabled | Turn On TI < 8 Reg |
Tape Mark - Not A
_i 06.16.02.1 OFf on k—A f¢—
N A on A On (5G) Not B
Chan RDS
06.15.00.1 06.15.00.1 —> 06.16.02.1 | Off e  NotC
(B) 38 0s.15.01.1  SC€4 o 06.12:01.1 Off Jos.15.01.1 (“e) First Char
8 (4A) @) (1E) l 60.&0.)50.1 RC 6
H Ne o0
06.15.01.1 Turn On Redundancy Check Tgr o N Reset BCD Mode Tgr £0.40.60.1 I
(38) (if dropped bit makes first ___J Reset Chan Rd Select Tgr l (3.F 3G) | "l'uie .
. ’ ndicate
character look like tape mark) 06.20.13.1 Reset Tape Select Tgr (eB] <
Tape Select (3F) Reset Unusual End Tgr /<——bv On
—_ X | 3
Ve
1-O MF End Op 9———- pd | & off
—_—
06.15.00.1 |
06.15.00.1 (1A) |
2A) | c 22

FIGURE 18. END OPERATION AND DISCONNECT, READ TAPE OPERATION
(Figure 19 on reverse)
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CPU

Storage
Bus

02.05.00-36

Channel Data

Register

7904

06.10.00-12

1414

Assembly |
Register
~
06.11.20-31 | RC 7, A Reg Error
Char 1
| .
Not Freeze R-W Reg Low Clip
| Read Cond C
Char 2 Read Only B
Read Tape | Not Check Char Read A
Go Re 8
L — 9
BCD Mod Read Bus | B ;
Char 3 = : A '
1 | "
B ] N c 60.40.20-22 60.40.20-22
A A \ . B Read-
8 Read 8 } A Write
Char 4 4 Xlator 4 1 8 Reqist
2 2 H 4 "‘
] 06.11.02 [ ] A 2 i
> : 60.40.:(')
06.11.00-01 l
Cher 5 Invert Read Parity 60.40.50
Parity Tree C
Odd- 7 | B
Wofd Even 4 Read A
Parity A 8 Re: 8
Char 6 Generator A ‘ 9 4
L 06.18.01 B A 2
T Odd- | 06.18.00 | 60.40.20-22 1
Character Count Even . 60.40.20-22
High Clip
’;GOd C Bit | RC 7, No A Reg Error
arity >
Redundancy Check Check  fje—Read SS1 Time

06.18.01

FIGURE 19. DATA FLOW, READ TAPE OPERATION

(Figure 18 on reverse)
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Read Head 1



CPU 7904 1414

| Reset-Load Chan
Not Chan Rd or Wr
R A
CH and No RDS A5D3
oL —
06.20.10.1
(5F)
DR LDD
Transmission Loss WC #0 A 06.20.10.1
Read 551, CC 6 (3F)
ead » 1, M0
06.20.10.1
l (58)
1-O
Console
Check 1-0 Indicator
02.10.74.1 \
L6D1, 1-0 On [ Testlnst ) Skip Sync
Test Inst A
Off 131 |A On | ‘ ‘ .
02.10.75.1 A >—-l:)———» Step IC rror
L4D} P
02-1&)74.1 (@H) AL o | o2arz.ae {Skip next TAU Error -
02.10.75.1 (5F) 02.12.36.1 instruction) . ‘Ale_Not Rd Delay
(3F) 02.10.74.1 (4F A Tape Select Not Wr Delay
(3F) 02.12.36.1 OFf Read F;
i 60.50.50.1 ad trrors:
(3E) 06.15.02.1 (2C) 60.50.50.1
, (48) 800 ns '(:;)B') : R-W Reg VRC
] LRC
‘ 06.15.02.1 TAU Error
(2B)
Chan Busy A
’ Not First Char TM Manual Reset
in Binary TAU Reset
06.:456?2.1 ‘ Wd 30 or Rd 30
| False TM Redundancy Backspace
o Check Erase Call
Ist Char TM Rewind Call
Read SS 1 A On Rewind and Unload Call
Char Counter 2 Enable A Force WC zero
®_. Off TCT and (to stop data transmission
Turn On Channel Check Console | 06.15.02.1 Word Parity 06.16.02.1 to storage)
Indicator for Selected Channel “E) 06. 3?5?2'] * See @0)
< 1
| Read S5 1 Note| " ' o !
Not Input Bit C A off Trap Priority
l Ist Bin Tgr OFf ]
DAL UL
Even, Bi 06.18.01.1 06.16.00.1 I
_ﬁ'_ﬂﬂ__.\ >_|—. (43)0 <) 06.16.02.1
l Odd, BCD &) Redundancy (1F) |
—_— 06.18.01.1 Check Sync r=—=—n
I 06.18.01.1 (58) Chom N o N J;'?P.f ! |
" o—»| Priori
@ —‘—"D'sc A " Not Chan |Circuiz|
. el 06.16.02.1 o | By 0e1s.020  L_ _ .
| Char Parity (5D) (2F)
l_nE\_l_r_I}_i_f__C—’>_ By 06.16.03.1
Read $S 1 Ty
B (4D)
| 06.18.01.1 |
(4A)
02.13.02.1 < Chan X Trap Demand I I
(Starts CPU trap procedure) I |
02.13.11.1 __Redundancy Trap !
(Puts bit into pos 16 of store location)
| Indicator ’
> Sync
02.10.07.1 TRC Instruction | POD TRC Lop1 A on |
Chan TRC
| Chan Select A aa 13D1 &»
| ooasonr Lo 06.15.04.1 |
06'}5(';;2" '(53') ) 06.}55.)04‘1 (2E)
Transfer to Location Specified | 06.15.02.1 ’
02.10.06.1 < by TRC Instruction Condition Met “R

* Note: Turned on by unable instruction
(mask bit 16)
FIGURE 20. 1-O CHECK AND REDUNDANCY CHECK, READ TAPE OPERATION

(Figure 21 on reverse)
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CPU

7904

Enable TCT
and Word Parity
* See On
Note
Off
06.16.00.1
M Word Parity (3C)
emory Parity Error Parity E fi
02.05.45.1 > 4 Y rity Ereor from Memory > Ervor A\ > Force WC zero
: Not Read DD with Suppressed Par €
B4D1 > A On (to hasten disconnect)
06.16.01.1
06.18.02.1 Off (41)
(3F)
06.18.02.1
@n |
) Trap I
Pri-
——————— | mmm—
Turns on Channel Check Console |°I:”Y L
Indicator for Selected Channel Circuit
« Word Parity -
Syne 06.16.03.1
i l > O
Trap Reset Gate Chan Disc A4 A " Not Chan Busy A »
>_ 06.16.01.1 Off Trap Priority >-
— > (5G)
06.16.01.1
06.16.01.1 06.16.01.1 @n 06.16.01.1
(1G) “4c) an
Trap EO
A Enable CWT, EOF, End, Unend On
[e]
06.16.01.1 Enable TCT, Word Parity On
en 06.16.01.1
(2H)
Word Parity T
02.13.12,1 Y P

" Puts Bit into Pos 14 of
Store Location

__Chan X Trap Demand

" (Starts CPU trap procedure)

FIGURE 21. WORD PARITY ERROR, READ TAPE OPERATION

(Figure 20 on reverse)
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instruction (mask bit 16)



CPU

7904

(CHANNEL B)

1414

Secondary
Op Decoder 02.04.45.1 ‘ Tape Sel + Rdy from TAU | Tape Ready
‘I 60.68.41.1
| o
Write Chan Selected and MF End ghannel l
us)
Read Not Busy in L Time Tape Select On Y
Backspace A2D1 j A AIDI \Aﬁj>——’ On ‘
WEOF ° N 06.20.01.1 AIDI [ o0 0690 02.1
Rew 06.20.01.1 - (D) 4A) Off
(5D) 06.20.01.1 .
Run . (3E) Chan Disc | 06.20.02.1
1 (28)
A ‘ v 06.20.09.1
To Other (2G,3H)
Channels | !
02.10.06.1 Channel in Use ‘
(Turns on ''channel in use''
console indicator for |
selected channel)
l 06.20.01.1 ‘
I o8 — k i
‘ Backspace Call Backspace Ca
Backspa
Sec Op Bksp '|A/ 15T Bosy SR \ ckspace
I 06.20.09.1 Not LP A On
Note: The selection of channel, interface, (19 Not Busy
and tape unit is the same as for 60.60.40.1 Off
RDS and WRS. ey
(5D) 60.60.40.1
BSR is not followed by an RCH. Busy (4D)
| TAU Busy Tape Busy °
Al Tape Select
| 60.60.02.1
Backspace- 06.20.12.1 06.20.12.1 (5A)
I Rewind oe.zg.n 1 Disconnect @A)
on ¢ Call
On
l 06.20.09.1 06'%26;].' Off
.(ZB.) : 06.20.12.1 Off 06.20.12.1
] 06.20.11.1 Tape Select  (2E) (R
6D Tape Select at Loadpoint Select at Loadpoint 60.68.41.1
l 06.20.11.1
Chan Select “9) l
End Op A4.5D1 | 06.20.01.1
Not Sense Inst
On 1-O MF End Op (i '
Off 02.15.39.1 Chan A End O,
I AT H R A ™ l
o .15.36. o Turn OFf Tape Indicat
02.15.39.1 D) (5E) ’ ) Tape select > um Off Tape Indicate 5 68.31.1
(28) 06.15.00.1
| '(2A) : 06.15.00.1
(1A) l

Start delay counter (MS mode);
set Go if in write status.

D50 - reset Go (coast to a stop)

D96 - set backward tgr (puts tape
unit in read status).

D160 - set Go, gate on final amps.

D180 - set read condition (gates
A and B regs).

Read first character encountered,
set first bit tgr, and start the

read clock (first character en-
countered is the check character),

RC7 - set RDD tgr and run RDD ctr.

Read next character, start read
clock, and reset RDD at RC4.

RC7 - again set RDD tgr and run
RDD ctr.

Keep looking for RDD ctr count of
16; if counter reaches 16, all
characters have passed read head.
RDD16 - reset read condition.
RDD22 - reset Go.

RDD64 - reset backward tgr.

RDD 152 - bring up 144 reset,

reset backspace tgr (drops
busy).

FIGURE 22. BSR, BACKSPACE OPERATION
(Figure 23 on reverse)
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CPU

7904

Tape Sel = Rdy from TAU

Tape Ready

1414

(CONNECTED TO 729 IV)

60.68.41.1

|
|
|
|
|
|
|
|
|
|

Secondary
Op Decoder 02.04.45.1
-0
Write Chan Selected and MF End
Read Not Busy in L Time Tape Select on
Backspace A2D1 A Tape Select
Write End-of-File o 06.20.01.1 Off
Rew 06.20.01.1 up) AL, o ey
(5D) 06.20.01.1
Run _ (3E) BCD Sl
06.20.09.1 Mode Tape Select Not "'Odd Parity to TAU"
'R J J I @c,3H) Sec Op WEOF On
To Other 06.20.02.1 06.20.02.1 |
Channels | (4G) Off an
06.20.02.1 l
’ (3G) J
Note: The selection of channel, interface, 06.20.01.1 [_—
;Bds fup:\;;vr:{i; is the same as for oy Erase Call to TAU | Erase Call Erase '\
an .
i ] Sel « Rd Loadpoint or Erase
w —»
EF is not followed by an RCH. I 06.30.00.1 | Not Bus o Vi
2H
06..’:2}1'3)0.1 @H) I 60.?2_.')31 a off 60.60.02.1
3!
I Channel 60.60.31.1 8n
Busy l (3H)
WC 2
I A4D1 On Force 1, 2, 4, 8 Writ
|:>_———’ ) rite
06.20.02.1 Chan Disc off I Into R-W Reg Disconnect
(4A) 60.40.52.1 Disconnect WC 14 Delay
06.20.02.1 5A)
02.10.06.1 < Channel in Use I (28) | on A On
e Turns on"' f:hunnel in use" 60.30.11.1 Go Off
console indicator for | Off (5F)
selected channel. o Turn Off Tape Indicate Writ 60.30.11.1
Tape Select |A —» 60.68.31.1 60.60.31.1 rite 3F)
——i/ 3D) Delay Wire I——- f— —_
06.15.00.1 06.15.00.1 On Delay Write Check Character,
(2A) (1A) ms Ctr ' Reset Go,
Tape Selec | wcCli off o l_ Start RECL
l 06.20.01.1 | 60.30.11.1 Wiite
ondition
LA Write Tape Mark Call Wr TM Call Write T™ @) WD 320 \ Gate On Write Clock
° op Ny Sol - Rd J Write e Boise o On ite the T™)
A » On » O SeT - Rd Osc se / (write the
06.20.09.1 ¢ Not Busy | B A On off
i) I 0.0.31.1 or | 000 t Bus 60.60.30.1
4F 60.60.30.1 - “4G) 60.60.30.1
Chan Select
End Op A4.5D1 | | (48) (3G)
60.60.31.1
7 Not Sense Inst 06.20.01.1 TSt @) 60.60.30.1 1 usec
o o A 1-O MF End Op (e Busy ‘ ee) o RDD 144
02.15.39.1 Busy
Off Ol Chan A End O O
BA)  02.15.35.1 n I H 4 Sel« Rdy, Write 60.60.20.1 60.:(4;)54.1
11 (5C
oz.}sz.):wJ D 02.15.36.1 off €0.60.02.1 60.60.30.1 60
(D)  02.15.36.1 06.20.12.1 (5A) (3C)
(E) Disconnect Chan 28
Call
TAU Busy Tape Busy
On Tape Select
off | 06.20.12.1 06.20.12.1 06.20.12.1
@)  06.20.12.1 “O (@A)
06.20.12.1 (3E)
l 5

FIGURE 23. WEF, WRITE-END-OF-FILE OPERATION

(Figure 22 on reverse)
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CPU

7904

1414

|
|
l
|
|

TAPE UNIT

(729 IV)

Secondary |
02.04.45.1
Op Decoder Tape Sel « Rdy from TAU Tape Ready
60.68.41.1
) 1-O0 l I
Write Chan Selected and Not MF End Channel
Read Busy in L Time Tape Select Busy | l
Backspace —_aAZD] A AIDI On A4DI_|A Oon | l
WEOF o 06.20.01.1 —> Off 06.20.02.1
Rewind 06.20.01.1 (4D) .20.02. Off |
(5D) “A)
Ron 06.20.01.1 06 20091 I
3E . .20.02.
‘ (3E) Chan Disc 28) I
\ \ | 06.20.09.1 |
(2G,3H) [
To Other
Channels I l I
Channel in Use | l
02.10.06.1 « I |
Turns on ‘'channel in use'’ I |
console indicator for I
selected channel . I 9 Tape Select l
A5D2 |
I Reset Write Status
06.20.01.1 | reset Write Slaibs,
I e -P—j . Rewind Call Rewind Call I Sl R
. A 1__Rewind Ca . N Rewind
Sec Op Rewind » TI-SI Bus; | Sel - Rdy \ Rewind | 1C b ewin:
l 06.?]0[_5)09.1 on Not LP A On —1 Read Status IA > e On
Note: The selection of channel, interface I | Not Busy TU.09.10.1 point
and tape unit is the same as for ! Off Off | TU.09.10.1 @ TU'(()?(;)O'] Off
RDS and WRS. | I 608 60.60.02.1 &n 10.05.75.1
06.20.12.1 ‘aey |TC 37 . (4D
REW is ot followed by an RCH. | I | leBosy @) Select - Rew'“%‘l: o)
TAU Busy Tape Busy o I TU.09.15.1
| o Al Tape Select I l (1E)
Backspace 06.20.12.1 06.20.12.1 60.£0.02.1
Rewind (4C) (4A) (5A)
ewin Disconnect
| b On Call
b 06.20.11 on | l
1
At Off
; (4D) 06.20.11.1
I 06.20.09.1 ) 06.20.12.1 off |
@8 06.20.11.1 Tape Select (2E)
| (3D) ' 06720121
Al Tape Select at Loadpoint (1F) | Select at Loadpoint 60.68.41.1 l
\ p 06.20.11.1
Chan Select () l I
End Op 5
Ad.5D1 Not Sense Inst l 06'2?':'0] 1 ‘ |
On A ° 74 1-O MF End Op (R
Off 02'235/&?9'] 021535 02+15:36.1 Chan A End O N l |
an @D) 02.15.36.1
02.15.39.1 an | o ' !
28) 6B /™ Tape select d\lA, | Tum Off Tope Indicate 4 ¢g.31.1
06.15.00.1
@A) 06.15.00.1 |
(1A) l

FIGURE 24. REW, REWIND OPERATION

(Figure 25 on reverse)

Rewind
Tape Unit

7040-7044 Channels B-E CERM (8-63)
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CPU

7904

1414

TAPE UNIT

Rewind,
then

I~ Unload
Tape Unit

| CHANNEL B I | 729 Iv)
!
| |
Secondary | l
Op Decoder | Tape Sel ¢ Rdy from TAU l
02.04.45.1 % Tape Ready 60.68.41.1
| | |
Write Chan Selected and MF End Channel
Read Not Busy in L Time Tape Select Busy
Fy A > On
Backspace A2D1 JA A4D1|A On I
WEOF o N 06.20.01.1 AIPLJ off 06.29.02.1
06.20.01.1 (4D) el Off
Rew S @A) |
Rewind-Unload . 06.20.01.1 6.20.02.1
(36) Chan Disc o .(ZI;) :
06.20.09.1 l
(2G,3H)
To Other
Channels |
Shonnel i |
02.10.06.1 Channel in Use l
Turns on '‘channel in use''
::Ir::pl:a.::‘qii';r for l Reset Write Status
Rewind Unload Call . . Rewind Sel - Rdy, :
ewind Unload Cal ::r,md Unc:oud {1;:7;:3 Active Select Unload Rewind
TI=SI Busy ect ¢ Rdy e .
06.20.09.1 NotBoy o | o ¥ A on o Read Status On
() ©On TU.09.10.1 7U.09.10.1 TU.09.10.1  TU.09.10.1 -
.09.10. .09.10. .09.10. -09.10. Off
60- a0 off e of ) ) 16)
I 60.60.02.1 TU.09.10.1 TU.09.15.1
.60.02. 4D
| Busy (3E) T? 37 Select Rewind “r) D)
l | Select
TAU Busy 5 TU.09.15.1
<A Tape Select | | (E)
06.20.12.1 604(5;)‘&())2.1
4C) (4A)
Disconnect
Call
06.20.12.1
I (3E) Chan Busy On |
06.20.12.1
o Off
[ (2E)
End Op Chan Select 06.20.12.1
Ad4.5D1 Not Sense Inst | 06.20.01.1 (1F)
©On 1-O MF End Op Y0 I
02.15.39.1 Chan A End Op
Off BA)  02.15.35.1 02.15.36.1
1 02.15.36.1
02.15.39.1 an o) (5E) l
(28)
Ja Turn Off Tape Indicate
A 60.68.31.1
Note: The selection of channel, interface, u Tape Select
L. 06.15.00.1
and tape unit is the same as for 2A) 06.15.00.1
RDS and WRS. (1A)

RUN is not followed by an RCH.

FIGURE 25. RUN, REWIND UNLOAD OPERATION

(Figure 24 on reverse)

(8-63) 26




CPU

7904

1414

CHANNEL B I
02.04.18.1 02.04.45.1 l
Position Reg Secondary I |
Pos 14 Op Decoder Tape Sel - Rdy from TAU Tape Ready £0.68.41.1
1-O
Chan Selected and MF End Block 1-O Check
Write Not Busy in L Time Tome Sel > 06.20.10.1
ape Select
Read A2D1 A o o
Backspace A 06.20.01.1 Erase
WEOF o 6.20.01. Off Computer Reset to TAU
Rew 06.20.01.1 (4D) > 60.30.31.1
Run _ (5D) 06.20.01.1 |
50091 @9 06.19.05.1  06.19.05.1
(5H) (4H)
YYVYYY @G,3H)
R 800 ns Tape Select
To Other Trigger 14 e —pe %€
Channels A | Write Cond from TAU
PR Pos 14 A On [—¢
. 06.20.10.1 06.20.10.1 |
06.40.02.2 Chan Disc Off (2H) (4H)
| )
06.40.02.1
To Other (3F) A Erase Call o TAU Erase
Chonnels 06740.02.1 06.36.00.1 Sel - Rdy A ° Jo)
Channel (2H) (4H) Not Bus " U
Note: The selection of channel, interface, Write Select T sy
and tape unit is the same as for 60.60.31.1 Off 60.60.02.1
RDS and WRS. | Sec Op Write A On (4H) @n
. 60.60.31.1
WBT is not followed by an RCH. ‘ 0632A.)00A] ___.Chqn Disc Off BH)
WBT operation starts like a WRS at 06.20.00.1
loadpoint: tape spaces 3-3/4 inches 38) I Go
before write condition turns on.
Write condition, instead of causing Tape Select A
writing, causes reset to TAU. A2D2 Write Delay .
Write trigger going off causes channel —_— Write
disconnect. 06.20.01.1 Channel > ©On Delay
(2D) Busy MS Cir
Off
| A4DI A On |
60.30.11.1
06.20.02.1 1.
(@A) Off (3C)
| Chan Disc | 06.20.02.1 l
Channel in Use (28)
02.10.06.1 «— 7 Fryr—— — Write
urns on ''channel in use L5 .
console indicator for | l WD 320 Condition
selected channel —::IA TAU Write Call J} Write Not usec Osc Pulse |A on H
Tape Select
A5D2 A > | U seleray 2 on
06.20.09.1 60.60.30.1 Not Busy Off
06.20.01.1 @1 54) 050 30.1 60.60.30.1
(1E) TI-SI “up) Off “4G) 60.60.30.1
Busy 60.60.30.1 6o
| (38)
i Go
I Disconnect Busy A | >
Call Chan Busy 06.?26)12.1 ' Sel - Rdy, Write
I on k A AR TAU Busy Tope Busy | $0-00,0%1 60-60.30-1
(o} A T
Off 06.20.12.1° | Tope Select o Tope Select
(2E) 06.20.12.1 g4 20.12.1 06.20.12.1
06.20.12.1 GE “S) (4A) ]
' (1F)
l Chan Select A
—
End Op A4.5D1
o A Not Sense Inst 06.20.01.1 l
" . 1-O MF End Op )
02.15.39.1 O! Chan A End O
oF @A) 02.15.35.1 o5 45361 o Tope Select N l )
02.15.39.1 () @D) 02.15.36.1 l\ A Turn Off Tape Indicate > 60.68.31.1
) ) | °
15 00,1 06.15.00.1 |
06.15.00. 1A

|

(2A)

FIGURE 26. WBT, WRITE BLANK TAPE OPERATION

(Figure 27 on reverse)
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CPU

7904

(CHANNEL B)

Tumn Off Tape Indicate

—> to 1414

Ready Test

Jo)
[
06.20.11.1
(4G)

(Control line
for ready test
operation)

—» 06.20.09.1

02.04.18.1 02.04.45.1 |
Position Second
R ] t 'CON ary
P:sg'ls:r Op Decoder Tape Select
Sl Select 9_
06.30.00.1
' (2E)
| Sel and Not
Write Busy in L Time -0
Sec Op Read A2D1 1\ MF End
all?:)F Chan Sec Ops A 1A On @
A
":: 06.20.01.1 — AIDI off 06.15.00.1 T"—Pe—siei'————#/
’ D) 06.20.01.1 @A) 06.15.00.1
I ] 06.20.09.1 “c) 06.20.01.1 (1A)
4 v
To Orher @G, 31 ) Reset CAC, CWC, Asm Reg, Set CC fo | -
Channels l i
Channel
' Read Select
Sec Op Read |A On Reset CDR =
| " .
06.20.00.1 Chan Disc off
(4E)
! 06.20.00.1
@3F)
. ‘ Pos Reg 14 Eig_g_el_‘u
l A On A
1 Chon Di 06.40.02.1
oth 06.40.02.1 an Disc ol off 2G) 06.20.11.1
o e | ) 5G)
Channels
06.40.02.1
[ F)
I Block Read Call to TAU
Sec Op RDS
Pos Reg 14
Tape Address Chan Selected >_—
le P2 7T e
02.15.36.1
Tape @) 02.15.36.1 06-?'0};;"-‘
Sense 20 usec (5D)
1-O MF End
On { ss I——[ 4 Or
Chan A End Op
02.15.36.1 02.15.36.1
02.15.36.1 Off (28) 38) 02.15.36.1
a6 66 |
02.15.36.1
(2C) l
End Op
‘ Channel
A4.5D1  |A On Busy
02.15.35.1
an 02. : 35}.\‘;49. 1 off I A4DY A On
06.20.02.1 Chan Disc
02.15.39.1 A == off
B |
06.20.02.1
. (28)
02.10.06.1  gannel in Use |

Turns on ' channel in use"'
console indicator for
selected channel

FIGURE 27. SEN, TAPE READY TEST OPERATION

(Figure 26 on reverse)
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4————————— RCH > Next Instruction

| £ E Time Early A Set CWC to All Ones
| 0|7=2!3!4!5 0{1521'3!4|510L'!2!3I AIDI
I I | | | 06.20.07.1
I | | | | | l | I | 1 I | | Not PR17 | Reset-Load “D)
Reset-Load Channel I | | T I 1 POD 54 Channel J-\ Force WC 0 Block B Cycle Demand Chan E Time SB to CDR
I | | | | I I | | I ] Channel Select A l_o/ (06.20.03.1) A3D3 A fo -
———
AL
N | I | | | | 06.20.08.1 06.12.15.1 06.20.05.1
1-O Check to CPU | [ | l I | | I (28) @) (5C)
T 1
L | l | | Not Chan Rd or Wr A0 Check > 1o CPU (02.10.74.1)  E Time Late - ;
7503 T L A SB 3-17 to CWC via CDR
Reset CWC, CAC | L | | e A4D1 e
[T I | | 06.20.10.1 !
| ] | | P | | I ) 06.20.04.1 SB21-3510CAC
(58)
Set CWC to All Ones || M | |
| I f 1 l | | Hold CDR Reset -
! l | | I | I | | I I 9 o Disconnect
Call
Read,
SB to CDR | l | ! Lo l——'—l | | | | 06.20.07.1 eady Test |: >_T_.| :}—-Chan By ) o
T 11 T | l (48) 06.20.11.1| 06.20.12.1  A4DI__, "
| I I | Block Read Last Word Tgr (4F) 3E 06.20.12.1 Chan Disc
$B to CWC via CDR, | | l | | | | | | l | A ©E) 20.12.1 =————> Off
SB to CAC, I { I | @)
Step CC to 2 ! | Ready Test 06.20.23.1 06.20.12.1
|II:I]|i||||1| pedeg Vo 0"
. Reset by Chan Disconnect Step CC to 2
Disconnect Call | ﬁ: } | I[ i | I i | I | | Block Chan Disc Tgr > 06.17.00.]
| Assembly
Set Tope Stats Bt L | l | | | ™1 || l | 06.20.13.1 J Register
into Assembly Reg (58
B & Tope Select S ) o s
| Time Late J\ Reset CWC, CAC L U
TA (e] —> 06.20.11.1 06.20.11.1 1 A
EasL LN U (2H) (1H)
06.20.07.1 06.20.07.1
. 2 8
(4F) (4G)
[
S e o |-
06.20.11.1
06.20.11.1 (1A 4 2
(4A)
:’ > | AD>— 5 1
FIGURE 28. »LY. 1.
8. RCH, TAPE READY TEST OPERATION 06.20.11.1 o %105)” ] —~
A >
Not Tape Select and  Tape Select
Sel ¢ Rdy Rewind at Loadpoint
35
from 1414
WC # 0 and DR Not Loaded
CC#1 Read Last
Not 1st Char TM Word
Chan RDS \ or RD Par Gen Tgr
- A On to CDRC
> ;l;;:leset Load Chan A201 jA> o i > 06.10.12.1
—_— A4D1
06.20.23.1 06.20.23.1 == Off 06.%306§3.1 06.20.25.1 Resat CC fo 1
ese
6A) 48) 06.20.23.1 €0) ° 06.17.00.1
(38)
4 | O} Asm Reg to CDR
06.20.23.1
(2F) Turn On DR LDD Tgr
l > 06.20.06.1
Request and Obtain B Cycle
1. Send CDR contents to storage.
2. Turn off DR LDD tgr.
Channel
Disconnect
Not Reset-Load Chan N
Disconnect Not Chan B Cycle L.‘ A On e JA\ ‘O\ Reset Tape Unit Selects to 1414
Call Not DR LDD :|\A AID] v/ Reset Disc Call Tgr
On from RCH :I/ —» Off 06.20.13.1 Reset Chan Busy Tgr >06.20.12.1
On 06.20.13.1 38) 06.20.13.1 > 06.20.02.1
Chan Disc 06.20.13.1 (5C) 06.20.13.1 (@c)
Off (6A) (4C) Disconnect Sync
":j > Disc Trap if Enabled >
06.20.12.1 A4D1 On
(IF)
os.fgé;a.l Trap B0 of o
06.16.02.1
oo > =
A1 _|A >
FIGURE 28. RCH, TAPE READY TEST OPERATION
Reset Tape Select Tgr 06.30.00.1
06,%:(;)’:.)13.1 Reset Ch’:::l RD Selegi Tor 06.20.00.1 FIGURE 29. ASM REG TO CDR, B CYCLE, AND DISCONNECT, TAPE READY TEST OPERATION
FIGURE 29. ASM REG TO CDR, B CYCLE, AND DISCONNECT, TAPE READY TEST OPERATION Reset Trigger 14 06.40.02.1
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