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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 mM 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! 



'" , 

CPU 7904 TAU TAPE UNIT 

Instructi9n Word Address (5 digits) 

FIGURE 1. TAPE UNIT SELECTION 

(13) 

1 

Tape 
Select ,---

On f-r---' 
'---

Off 

I 06":30:00. I 
(3B) 

I 
1 

I 
1 

(14) I CPU Set I 
I Chan 

Selected and 
A >-Se_le_c_t __ +-1, 

(15, POD ?X) 

po 1" 1'2 p3 P41151161171 Shift Counter 

Channel Select (E) 

\ Channel Select (0) 

\ Channel Select (C) 

Channel Select (B) 
I 

Not Busy 
at L3 

-v 

06.30.00.1 
(ID) 

SC i7 I 
SC 16 1 ~A Unit 0 to TAU 

Unit Address 12 j A;; 
SC !5 /A >--,:".:"--'-'==:"':":'---'---+-Iv./ 
SC 14 I 06.30.01.1 

'-'1--+-+-'-----1 1 (2A) 

02.04.41.1 

(3f) I 

SC 17 

SC 16 -" 
bt--=--.tA A" Unit Address 1 

SC 15 I 
SC 14 , 

02.04.40.1 
(3B) 

2 

3 
4 
5 
6 
7 

SC 17 10 

~ Unit 1 to TAU 

06.30.01.1 
(2B) 

1 

I 
1 

I 

1 
Select TU a Tope 

10>-------t~ ---4:~nnectors 
6;;68.50.1 Chan Disc ~ ~I: ~ ~ 

(4A) ___ ~ ". 

60·~~B~0.1 : ~4 3 2 1 0 

: 10>--_--tS~~ II (~ 
\ 60 68 50 1 Chan Disc r-- r----/ / I . (40)' "-'-~--.I Off 

I ~'1+ 
1 

1 Se~9 I 
SC 16 ~ 

L---:~'--::--IV Unit Address 11 

1 

1 

I 
I 
I 
I 
I 
1 

1 
A ">-----.-j On -

A >-U:::n"'itcc9cctccO-'-T:...:AU"---tI_---tV/ Chan Disc I---
60.68.53.1 Off 

06.30.01.1 
(11) I (4A) 60':'6ii:53.1 

Address 
Select 
Switch 

(R 106) 00.01.01.1 

Mechani cally 
Read 

Off 

00.01.01.1 

02.04.41.1 
(3E) 

(3B) I TC 21 

Tope Sel • Rdy ~:-=:se"'-I-'-. -"'Re""a"'dy'+I----3).>--_____________ --' 
Condition for: ll-f_ro_m_T_A_U __ -'-______ --<~ Not CE Op 

I 1. 1-0 MFEnd Op 06.20.01.1 60.68.41.1 
2. Ready Test 06.20.11.1 (4E) I 
3. Block Turn On 06.30.00.1 

of Tape Select 1 

Tgr 

I 



CPU 
Instruction Word Address (5 digits) 

02.10.07.1 
(4A) 

Tape Address 

(Select Tape Interface) 

To Other 
Channels 

To Other 
Channels 

7904 
(Example, Channel B) 

SC 12 Direct Data Address 
SC 10 A >--7(S':'e'-ile"cC:t'D"D:;-;:lnC:te"r"fa=-c:":e')":"' ----."To::-rO;;:t~he:::r--------I~ 

02.10.07.1 Channels 

SC j(j (4B) SI Address 

02.10.07.1 (Select Simplex Interface) 
I 

Chan Secondary Ops 

PRU 

PR 25 
PR24 

POD 76 

PR 26 

PR 25 
PR24 

PR 24 

PR 26 

PR 25 
PR 24 

02.04.48.1 
(3G) 

02.04.49.1 
(4A) 

02.04.49.1 
(40) 

02.04.49.1 
(4G) 

FIGURE 2. CHANNEL AND INTERFACE SELECTION 

02.04.49.1 
(3E) 

02.04.48.1 
(I F) 

02.04.49.1 
(2 B) 

02.04.49.1 
(2E) 

02.04.49.1 
(2H) 

I 
I 
I 

Select Chan B 

Read 
Write 

Not Chan Busy 

L Early 

Not Chan Disc 

Select Chan C 
I 
I 
I 
I 
I 
I 

Select Chon 0 

Select Chan E 

I 
I 
I 
I 

06.20.01.1 
(4B) 

Q 
Condition for: 

Write Cond from TAU 
Ready Te~t 
Odd Parity Op to TAU 
Tape End 
Chon Redundancy Chk 
Chan Char Parity Gen 
Chan RDS, WRS 
1-0 MF End Op 
Chan Disconnect 
Unusual End 
Set Tope Select Reg 

Chan Disc 

SI Select 

On 

06.40.02.1 Chan Disc 
(4A) Off 

Sel • Not Busy 

At liDI 

06.20.10.1 
06.20.11.1 
06.20.02.1 
06.15.00.1 
06.15.02.1 
06.18.00.1 
06.20.00.1 
06.20.01.1 
06.20.12.1 
06.20.29.1 
06.03.01.0 

06.40.02.1 
(3B) 

G) 
Condition for; 

o D Output Doto Bus 
DD Demond 
DO EOR (disconnect) 
Write 1st Word Tgr 
1-0 MF End Op 
DD Word Parity Error 
CDR to DO (C bit) 
Chan RDS, WRS 
DD Trons loss 
WCOtoDD 
Reset DO Interrupt 
WC 0 to DO on Chan Reset 
Set DR LDD 
DO EOF 
Chan Redundancy Chk 

DO Select 

On 

06.51.00.1 
06.52.00.1 
06.20.12.1 
06.20.24.1 
06.20.01.1 
06.18.02.1 
06.10.12.1 
06.20.00.1 
06.20.10.1 
06.12.15.1 
06.51.03.1 
06.12.15.1 
06.52.00.1 
06.15.01.1 
06.15.02.1 

Tape 
Select 

On 

Chan Disc 

G) 

Condition for; 

Service Resp and Stop 
Serv Req, End, Un End I 
SI Busy 
Write and Control Commands 
Read and Sense Commands 
1-0 MF End Op 
BlockCC Step on 
WR 1st B Cyc 
Chan RDS, WRS 
Ready Test 
51 Disconnect 
End Response 
Chan Read Translator 
Chon Write Translator 

06.40.01.1 

06.40.00.1 
06.40.01.1 
06.40.01.1 
06.30.00.1 

06.20.27.1 
06.20.00.1 
06.20.11.1 
06.20.12.1 
06.20.29.1 
06.11.02.1 
06.11.05.1 



02.04.45.1 

End Op 

On 

Secondary 
OpWrite 

Off 

02.15.39.1 
(28) 

PR 
24, 

CPU 

Unit Address 12 

SC 12 

06.30.01.1 
(2A) 

Unit 0 to TAU 

Tope Address 
L-~S~C~I~O __ ~A >-~--------~~----~---+------------------~ 

02.10.07.1 
(4A) To Other 

Channels 
I 

Chan Sel (8) 

AID 1 

25, '-__ ~~ 
U 

Not Chan Busy 

L Early 
02.04.48.1 

02.04.48.1 (2F) Not Chon Disc 
(3G) 

Sec OpWrite 

Read 
Bksp 
WEOF 
Rew 
Run 

To Other 
Channels 

02.10.06.1 
Chan in Use 

(turns on "chan in use" console 
indicator for selected channel) 

02.15.36.1 
(5 E) 

06.20.01.1 
(48) 

Tape 
Select 

'>------.1 On 

Chan Disc 
Off 

06.30.00.1 
(38) 

Chan Sel • Not Busy at L303 

1-0 MF End 

On 

Off 

06.20.01.1 
(3 E) 

7904 
(CHANNEL 8) 

06.30.00.1 
(10) 

Set Tape Select Register 

Reset ewe, CAC, asm reg, CDR 

MOl 

06.20.02.1 
(4A) 

Sec Op Write 

06.20.00.1 
(4A) 

Chan Select (8) 

06.20.01.1 
(1 F) 

SC 13 

06.20.02.1 
(4F) 

Ta Select 

06.15.00.1 
(IA) 

On 

Chan Disc 
Off 

06.20.02.1 
(28) 

Channel 

On 

Chan Disc 
Off 

06.20.00.1 
(38) 

A 

CC 4 CC 2 

On 

Off 

BCO Made 

A On 

Chan Disc 
Off 

06.20.02.1 
(3G) 

A 

Chan 8 Cycle 

...:A.::2:!:Occl ______ ~ A 

06.20.07.1 
(5A) 

Tape Select A 

06.20.00.1 
(20) 

1
60.68.50.1 

(4A) 

1414 

Chan Disc 

Tape 
Unit 0 

On 

Off 

60.68.50.1 
(38) 

Tape Sel • Rdy from TAU /A'\4-------'-"--'-'--

60.68.41 . 11'--.. ~..-.o__--_l 
(4 E) 

Reset CDR 

With Write Strobe: 
Step Character 55's, 
Gate Write Bus to TOJ:!e 
Gate Write Disc to Tape 

TAU Write Call 

60.60.01.1 
(3 H) 

Write 

.---.-j 
A >-------------------------~ 

06.20.09.1 
(31) 

60.60.30.1 
(48) 

60.60.30.1 
(38) 

TAPE UNIT 
(729 IV) 

1 Te 77 Address 

h Select Switch 

2 1. ~ 
3 • • 4. 

5. 
6· 

7- •• 
8 9 

Stort Relay 

TC 21 

Mech Ready 

Select· Ready, Mod IV 

I TC 5 

I 

Go 
0)>----------.:.---

TISI 
Busy 

TC 35 
k-____ ~')r----------=Se~le=c~t~.~R=e=ad~y~,~W~r~it~ef 

CC 1 

On 

Off 
06.17.00.1 

Ev~n Parity 

On 

Off 

06.20.12.1 
(28) 

06.20.12.1 
(4A) 

Turn Off Tape Indicate 

Not CE Op 

A 

60.68.31.1 
(4F) 

Tape 
Indicate 

On 

00.01.05.1 FIGURE 3. WRS, WRITE TAPE OPERATION 

(Figures 4 and 5 on reverse) 

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



Force WC = 0 

Reset eDR 

Reset ewe, CAe 

Test for 1-0 eheck 
(make sure channel 
is selected) 

Set cwe to All Ones 

5B to CDR 

SB to ewe via CDR, 
5B to CAC 

Wri te Fi rst Word 
Trigger 

End Op 
(POD 5X, Not RCHA) 

Not Pas Reg I 7 Reset-Load 

hom CPU POD 54 A >-C_h_oc;nn"e_l-t 
Chon Select (B) 

ASDI 

J Late 

0 

06.12.15.1' 
(3C) 

0 

06.20.07. I 
(4B) 

A 

06.20.07. I 
(4F) 

Not Chan ReI or Wr A 

ASD3 

Force WC = 0 

Reset eDR 

Reset ewe, eAC 

Reset at t-....,.-..,......, Ao of Chon 
B Cycle 

Blocks B Cycle 
Demond, Blocks 
Transmission loss 
1-0 Check 

Holds CDR Reset 
for Duration 
of RCH 

1-0 CHECK 
To CPU 

06.20.10. I 
(3F) 

06.20.08. I 
(2B) 

A~I D::.:IT-___ ~A >..:5~et!...C=-W=C,-,t,,-0.:::AI,"I,,0=ne:::s_. 
E Early 

06.20.07. I 
(4D) 

5B to CDR 

sa to CWC via CDR, 

Uses CDR as 
Transfer Path 

M;:--=D;--I--;~_--t A >::5::.B~to,--C=A-"C=--___ __ 

E Time late 

06.20.04. I 

Not DO Select 

Chon WR5 

E Time late 

AID I 

Chon Be cle 

(5B) 

Not Chan B Cycle Demond 

AODI 

FIGURE 4. RCH, WRITE TAPE OPERATION 

06.20.24. I 
(4D) 

Write First Word 

Allows First Word 

~---- to be put into 
Assembly Register 

B Cycle Demand Tgr 

CPU B Cycle Tg' 

Channel B Cycle Tgr 

Step CAC, CWC 

Reset CDR 

SB to CDR 

Data Reg loaded Tgr 

Write First Word Tgr 

CDR to Asm Reg 

lor E 

I 
I 

'-----I 
1 

1 

I .-----------~-~ 
r--------,----~ 1 

~----------+--------~ 
I..-fFirst Word 

~I ~~~----~----------~I IOn from RCH I----

~------~----~~r---

lor E 

Not Remote B Cycle Demand 
from Next Channel More Remote 

WC '0 

Chon WRS 

Not DR LDD 

Not AI ha Time Earl 

i;;"pu-
I 
1 

I 
I 
I 
I 
L 

06.20.03. I 
(SA) 

02.15.39.1 
(4F) 

06.20.03. I 
(4B) 

02.15.39. I 02.15.39. I 
(3G) (IG) 

FIGURE 5. B CYCLE, WRITE TAPE OPERATION 

06.20.03.1 
(2B) 

B3DI 

B Cycle 
Demand 

On 

Off 

06.20.03. I 
(2C) 

B Cycle Requested 

AIDI (B7) 

Not B Cycle 
Demand Tgr 

On 

Off 

06.20.03. I 
(2H) 

B Cycle Demond Tgr Off 

Remote B Cycle Demqnd 
to Next Channel Nearer MF 
(Block request from that channel 
and block its CAC ----.. MAR) 

AODI 

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

(Figure 3 on reverse) 

(8-63) 

Chan WRS 

Chon WRS 

06.19.02. I 
(2H) 

06.20.07.1 
(5A) 

06.20.05.1 
(SA) 

(B2) 

(84) 

06.20.07. I 
(41) 

CAC CWC 

Reset CDR 

5B to CDR 

Not Command Res 

Not Write (and from TAU 

Chon WR5 

MDI 
A >-,(~84'1) ______ _ 

TAU Write Strobe 

06.19.02. I 
(2F) 

Pari ty Error from Mem 

06.20.27. I 
(4B) 

Word Parity 
Error 

Not Suppress Par Error on DO On 

Not Ready Test 

06.18.02. I 
(3F) 

Off 

06.18.02. I 
(2F) 

Write 1st 
B Cycle 

On 

Off 

06.20.27. I 
(3B) 

DR loaded 
Chon WR5 

A4DI 

A~~84~ ________________________ ~ 
On 

On from RCH 

06.20.24. I 
(40) 

Off 

06.20.24. I 
(3C) 

06.20.06.1 
(4F) 

(85, First Word) 

WR 5S 3 

06.20.06. I 
(20) 

06.18.02. I 
(40) 

1-0 Check 

(results in 
reset to TAU) 

06.20.10. I 
(4G) 

800 ns 

06.20.10. I 
(2H) 



Character counter set to 1 on WRS 

2nd B Cycle 

CC 1 

CC 2 

CC 3 

1! 
~ CC 4 

"E 
1I: 

CC S 

CC 6 

CC 1 

Load COR with first word, 
turn on OR LOO tgr, 
CDR to .Asm reg, 
turn off DR LOO tgr 

Load CDR with second word, 
turn on DR LOD tgr 

Tope unit writes first char from asm reg, 
TAU Write Strobe 

SS 1 ~ SS 3 

Reset 6th Step CC 
Char tgr, 

Complement 
odd count tgr 
if odd char 

[ ,.~ M" .'b ~ 'M' __ ~, 
TAU write strobe 

ill .ll.1 ill 

Complement Step CC 
odd count tgr 
if odd char 

[ ,.~ M" .,~ .;. ,"" ___ , 
TAU wri te strobe 

ill ~ ~ 

Complement Step CC 
odd count tgr 
if odd char 

[ ,.~ ."' .. 'b ~"" ,,", ,- -. _0, 
TAU wri te strobe 

ill ~ li.a 

Complement Step CC 
odd count tgr 
if odd char 

[

Tape unit writes fifth char from asm reg, 
TAU write stobe 

ill .ll.1 ill 
Complement Step CC 
odd count tgr 
If,odd char 

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

~ .ll.1 

Complement Reset CC 
odd count tgr to 1 
if odd char 

Test for Reset asm reg 
xmission loss 

Tum on 6th Sample odd 
char tgr count tgr for 

word parity 
error 

Load CDR with third word, 
turn on DR LOO tgr 

SS 3 

CDR to asm reg 
(2nd word) 

Turn off DR LOO tgr 

Turn on odd count 
tgr if data reg 
has C bit 

Tape unit writes first char from asm reg, 
TAU wri te strobe 

Reset 6th 
char tgr 

Complement 
odd count tgr 
if odd char 

Step CC 

TAU Wri te Strobe 

Write Tape 

06.20.26.1 06.20.26.1 
(4A) (3B) 

After Tape Unit Writes Each 
Character I - 5 

After Tape Unit Writes 
6th Character 

Reset Write 1st B Cycle Tgr 

06.20.2S.1 
(5A) 

CC 1 A >_",Re:::s::.etc-6",t::.:h..:C"h",a:.r..:.T g",r .. 

06.20.25.1 
(3 F) 

Write S5 1 
Chan WRS A '>-.... ------------~f'... 

Odd Char 
06.20.25.1 

(3C) 
from Asm Reg 

CC 6 

CC 6 

WC'I'O 

06.20.2S.1 
(IC) 

wc=o 
Not DR LOO 

06.20.10.1 
(SA) 

06.30.00.1 
(4F) 

6th 
Character 

A 
WRSS1,CC6 

06.20.25.1 
(2 E) 

On 

Off 

06.20.25.1 
(IE) 

800 ns 

~.~--------------------------------~ 
06.20.25.1 

(4A) 

Write 
Odd Count 

:ffi 
06.18.02.1 

(4B) 

Chan 1-0 Check 
(to CPU) 

06.20.10.1 
(3F) 

06.30.00.1 
(2 F) 

Chan WRS 
ot rite 

First B Cycle 

6th Char Tgr 

06.17.00.1 
(SG) 

06.17.00.1 
(5 H) 

06.20.25.1 
(3A) 

Charoct er Counter 

06.17.00.1 

Reset CC to 1 

Chan WRS not DO 

Write Disc to TAU 

06.20.25.1 
(4C) 

06.20.25.1 
(1 B) 

Write Odd Count Tgr Off A 

06.18.02.1 
(2B) 

06.17.00.1 
(5A) 

Word Parity 
&ror 

-B 
~ 

06.18.02.1 
(2F) 

'-------; .. 0 I-__ ----"R..ces:.:e..ct _"''''m'''''Re.:.g''-_--i. 

06.20.22.1 
(4 H) 

Write 1st Word 
and B501 

06.20.24.1 
(41) 

Not DR C Bit 

CDR to "'m Reg 

Reset DR LOO T gr 

Turn On 

A 
Write Odd Count Tgr 

06.18.02.1 
(5A) 

Turn Off 
Wri te Odd Count T gr 

A 

06.18.02.1 
(40) 

FIGURE 6. CHARACTER WRITING, WRITE TAPE OPERATION 

(Figure 7 on reverse) 

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



Not DR LDD Transmission 7904 

Write SS I 

-,C-,-C_6 __ ..! A >------~ 

06.20.25.1 
(lC) 

we =0 

06.20.02.1 
(2B) 

>-_-,Los=S_'---IoIO t-.::C:::ha::.n~I:.:-.::O:..:C:!h!!e~ck~ __ 

(to CPU) 

Block B Cycle Demand 

06.20.12.1 
(2E) 

Disconnect 
Call 

On 

Off 

06.20.12.1 
(IF) 

we = 0 or DR Not LDD or Write 

Write Disc to TAU 

TAU Busy 

Tape Select 

06.20.12.1 
(4A) 

Reset TJ-SI Busy Tgr at A2Dl 

06.20.13.1 
(SA) 

Channel 
Disconnect 

Not M Lost Word 
A2Dl 

A ">---+1 On 

06.20.13.1 
(5C) 

AIDI 
Off 

06.20.13.1 
(4C) 

06.20.13.1 
(3B) 

06.20.13.1 
(30) 

06.20.13.1 
(3F) 

Disconnect Call 

Tape Busy 

Disconnect 

On 

Off 

60.60.31.1 
(30) 

60.60.02.1 
(5A) 

Reset Tape Unit Selects Reset Tape Se ect Register 

Reset Disc Call Tgr (O6.20.12.1) 

Reset Chan Busy Tgr (60.20.02.1) 

Word Par Error 

Redundanc Chk 

06.16.01.1 
(4G) 

Redundancy 
Check Sync 

Disconnect 
Sync 

On 

Off 

06.16.02.1 
(3A) 

Reset BCD M>de Tgr (O6.20.02.1) 

Parity Trap if 
Enabled 
(to CPU) 

Redundancy Check 
Trap if Enabled 
(to CPU) 

Disconnect Trap 
If Enabled 
(to CPU) 

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 

1414 
Reset Write Condition 

60.30.11.1 
(5F) 

Write 
Disc Delay 

On 

Off 

60.30.11.1 
(3F) 

Write 

Sel • My, Write 
On 

60.60.30.1 
(3C) 

60.60.30.1 
(38) 

Write Check Character 
Reset Go Tgr 
Start RDD Counter 

1 usee I 
~ 

60.60.20.1 60.30.54; I 
(5C) (2A) 



Core 
Storage 

S 
1 
2 

35 
C 

CPU 

MDR 

01.20.01-oB 

35 
C 

Storage 
Bus 

02. OS. 00-36 

35 
C 

Channel Data 
Register 

Assembly 
Register 

Char 1 

Char 2 

Chor 3 

7904 

06.1B.00 

r-- To Parity Checking 
Circuits (06.1B.02) 

B ~rity .----____ -"A~ Tree 
r-__ -'!-B~ Odd-Even 
r----;;4~ }---+-----------~ Write 
~V Tape BCD C-Bit 
~ Generator r--

Invert Write Parity 06.1B.00 I 

I 6O.4O.S1 

1414 

60.4O.S1 

TAPE UNIT 

Write Pulse 

Ij~~:'~w,"_, 
[L~ I----- L--- Driver t=3--

1, A ..... Off'-----

.:.W~ri.:.:te:...C:::h=ec:::k:...C:::h=or ____ +--~ - '---- I 

I 
I I I C ~~~~----~r---~~~~~~,~>-__________________ ~!~_ 

~-----1~B~ __ ~~-t~~B~r---~~B~ ______ ~/~'~_-~\ ________ ~B __ ~);~~====~ ~ad A '~~----------------------~B~--
A A Write t-At:==========l\ ========~Al==J:j~1~11~t"":~~;:::::==~ Write B!::.f\fl\~1\to.~0~;~~~~~~~~~~~~~~~~~~~~~.;-47_-_-_-

I 
I 
I 

06.10.00-12 

35 
C 

Char 4 

CharS 

Chor 6 

1 
Character Count J 

To ,Parity Checking 
Circuits (06.1B.02) 

: : Xlator I-B : ~. ,'<.. Register 4 ~""l't'-:<-'v---------------------f2----
2 r--------r------~~----~1,~~~~--~,~~~~21------~~ '>-________________ ~1 __ , I 

i-'~~-+-+-+--------::I~ 06.11 .OS 1-'2=---t----------+----------;o~----~ ,-60.40 .SI 

T' I 
Not SI Select i 
BCD Mode 

4 

06.11.20-31 

I I 
~~ I I 

I Not Write ™ 
W,~C,-,2~ ____ ~1 A 

I Not Freeze 
R-W Reg 

I 
6O.4O.S2.1 

(SC) 

Write 
Gate 

Write Condition I 
Write Pulse 

I I 

~rite Trigger 1 I 
A ~ r--- Write Head 1 

---II- On f-o G--
1~1---- Driver 

l. A Offr-o ro _ '-----

Write Check Char 

FIGURE B. DATA FLOW, WRITE TAPE OPERATION 

(Figure 9 on reverse) 
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02.10.74.1 
(2C) 

Console 
,----...... Indicator 

CPU 

Skip Sync 

On 

A201 
Off 

02.10.74.1 
(3 F) 

02.13.02.1 

02.13.11.1 

02.10.07.1 

02.10.06.1 

02.12.36.1 
(4F) 

Tum On Channel Check 
Console Indicator 
for Selected Channel 

Channel X Trap Demand 

(starts CPU trap procedure) 

Redundancy Trap 

02.12.36.1 
(3 E) 

(puts bit into pas 16 of store lac) 

TRe Instruction 

Step IC 
(Skip next 
instruction) 

Transfer to location Specified by TRe Instruction 

FIGURE 9. 1-0 CHECK AND REDUNDANCY CHECK, WRITE TAPE OPERATION 

(Figure 8 on reverse) 

(8-63) 12 

late RCH 
06.20.10.1 

(2H) 

RCH and No WRS 

Transmission Loss 

A Tape Select 

06.IS.02.1 

(4B) BOO ns 

Chan Busy 

Not 1st Char TM 

Chan WRS 

Not Tgr 14 

7904 

late RCH o. 
WC =0 

Not Wdte 1st B Cycle Tgr 

Reset-Load Chan 
Not Chan Rd or WI" 

ASD3 

06.20.10.1 
(4G) 

06.20.10.1 
Not DR LDD (SF) 

Write Condition from TAU 

Compute. Reset to TAU 

06.20.10.1 
(3F) 

~W~C~*~O~----------~~ ~ ____ ~ ______ +-___ W~d_te __ D_is_c_tO~TA~U ____ __ 
~---'-----~ A ~ 
Wdte SSI, CC6 

Redundancy 
Check 

06.20.10.1 
(SA) 

A '>------------_ Force WC 0 
in Bin N\ode 06.IS.02.1 

(40) 
Enable TCT 

06.16.02.1 
(20) 

(to stop data transmission 
from storage) 

POD TRC 

Chan Select 

Condition Met 

06.IS.02.1 
(30) 

and Word Parity . 
See 
Note 

On 

Off 

06.16.00.1 
(3C) 

Trap Priority 

Redundancy 
Check Sync 

Chan A>-+--~ 
Not 

On 

Disc A4 

06.16.02.1 
(SO) 

LOOI 

A ~ __ -. ________ ~C~h~an~T_RC~ __ ~ 

06.IS.02.1 
(4G) 

06.16.02.1 
(40) 

Chan Busy 

06.16.02.1 
(2F) 

06.IS.04.1 
(3 B) 

.. Note: Turned on by enable instruction (mask bit 16)1 

Not lid Delay 

Not Wr Delay 

1414 

Error 

Write 
Conc:lition 

On 

Off 

60.60.30.1 
(3G) 

On 

6O.S0.S0.1 
(3B) 

Manual Reset 
TAU Reset 
Wd 300r Rd 30 
Backspace 
Erase Call 
Rewind Call 

A Reg VRC 
R-W Reg VRC 
Skew 
No Echo 
WI" Delay Noise 
Write Compare 

LRC 

Write Errors 

Rewind and Unload Call 



'" , 

02.05.45.1 

02.13.12.1 

02.13.02.1 

CPU 

Memory Parity Error 

Turns on Channel Check Console 
Indicator for Selected Channel 

Word Parity Trap 

(puts bit into position 14 
of store location) 

Chan X Trap Demand 

(starts CPU trap procedure) 

Write Odd 
Count 

On 

Off 

06.18.02.1 
(4B) 

Wr S5 2, 6th Char Tgr On 

Parity Error from Mem 

06.18.02.1 
(2B) 

~N~o~'~R~ea~d~D~D~w~i~'h~Su2p~p~re=,,~e~d~P~a~r ________ ~A 
B4DI 

Trap Reset Gate 

Trap EO 

06.18.02.1 
(3F) 

06.16.01.1 
(IG) 

A 

06.16.01. I 
(51) 

FIGURE 10. WORD PARITY ERROR, WRITE TAPE OPERATION 

Word Parity 
Error 

On 

Off 

06.18.02. I 
(2F) 

7904 

"I: See 
Note 

Enable TCT 
and Word Parity 

On 

Off 

06.16.00.1 
(3C) 

Word Parity 
Sync 

06.16.01.1 
(41) 

..:.N..:.0:.c.'.cC"h",o..:.n ..:B.:.us:.!.y~. ----I A 

06.16.01.1 
(4G) 

06.16.01.1 
(21) 

Force we 0 
(to stop dota transmission 
from storage) 

r::-, 
r-____________ ~I ~;~~ I 

ority 

L::i~u~ 
06.16.03.1 

..:.T_ra.!..p_Pr_i_o_ri-"y ____ --1 A 

06.16.01.1 
(11) 

Enable CWT, EOF, End, Unend On 

Enable TeT, Word Parity On o 

06.16.01.1 
(2 H) 

* Note: Turned on by enable instruction 
(mask bi' 16) 



CPU 

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

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

02.04.45.1 

02.10.74.1 
(4E) 

FIGURE II. ETT, END-OF-TAPE OPERATION 

Skip Sync 

On 

02.10.74.1 
(3F) 

7904 
(CHANNEL B) 

No' Chan RDS 

Aio<-_____ --I 

I Sec Op ETT 

06.15.00.1 
(3C) 06.15.00.1 

(36) 

Tape End 

06.15.00.1 06.15.00.1 
(4E) (2D) 

Ind Sync II 

I Chon Select A >---4--------="-"'--'--'~ 

I 06.15.00.1 
I (4F) 

1 

I 

06.15.00.1 
(56) 

06.15.00.1 
(IA) 

Indicator Sync 

On 

06.15.04.1 
(36) 

1 I 

1 I 

114141 
1 1 

I I 

TAPE UNIT 
(729 IV) 

I I 
I I -'W-'ri.:.:'e-'S""o:.:.,u::' ____ -r-.. 
I I Not Fi Ie Protect 
I I End-of-Tape Pho'o Cell 

Turn Off Tape Indicate 
TC 3 

TU.09.55.1 
(4D) 

06.15.04.1 
(2 E) 

TC 23 

TU.09.55.1 
(3E) 

S elect and TI On 



CPU 

5B 17 a <j-Memory 
Protect 02.13.10 1 02.13.10,1 

~ 
13Dl • Not Higher Priority Trap or Priv Inst Chon Trap E (2D) (3G) 

~ r Mem P.O'M=<t On I a-I-- a SB 14 a Off 02.13.05.1 

Oti'3':Os.1 
(4F) 02.13.05.1 02.13.12. I 02.13.12.1 

(21) (5G) (2D) (3A) 

( 
Chon B Trap Demand 

Chan C Trap Demand 

Starh CPU Trap Procedure ;r Allow Chon Traps \( 
Chan D Trap Demand 

I 

, Not IT Trap Req Chan E Trap Demand 

!;honnel 02.13.02.1 

~~ 
(2G) 1301· Not Higher Priority 02.13.02 1 

Trap or Priv Inst (4E) SB 34 

-~~ AI Sample 1-0 Traps 
AI 

02.05.34.1 
Not Mem Prot Mode 

Off 02.13.06. J 
(5H) 02.13.05.1 

'-
02.13.06.1 

(4E) 

(41) 
POD Enable 

02.04.45.1 

Channel Store Location 

B 14 
C 16 
D 20 
E 22 

Trap 

~ 
On f-

I---
Off 

'-
02.13.03.1 

(2B) 

A 

Channel 
Trap 02.13.03.1 

~ 
(IC) 

On I--
-

Off -
02.13.03.1 

(2E) 

I 

FIGURE 12. DISCONNECT TRAP, WRITE TAPE OPERATION 

1 Disconnect Trap 

I 
1 

I 
I 
1 Wo,d Pod'y T,op ~ 

I 
I 06.16.01.1 

I (11) 

I 
I 
1 

I 
I 
1 

I 
I A5Dl 
1 E Time lote::l 0 
1 

~.1 I 
(5 H) 

E Tim.! Eo"lt~ 
AODI :, 

06.16.00.1 
(41) 

Channel 

~ect 

Word Par Sync 

AL Not Chon Busy 

B-.L 
06 16.01.1 

(11) 06,16.01.1 
(2 H) 

Enable CWT, 
~d, Unend ." 

JA On 

r---
06.16.00.1 Off 

(4A) -
06.16.00.1 

(3A) 

Disconnect 
Sync 
,---

<;J.--
06.16.02.1 

(IB) 

7904 
CHANNEL B 

Disconnect Request 

From Next More 
Remote Channel 

Not Remote Trap ~ ~ .... On Priority Requested 
On I-- Not Chon Busy : I ' EOF Req 

./ I--- 06.20.13.1 ,... Off 
Off (3D) 

'-
'- 06.16.02.1 

06.20.13.1 (3A) 
(4C) 

I AoDl 

I~ »-I E Time Late 

1 Trap Priority Tgr On 

1/ 
v 

,.... 06.16.02.1 
I (5C) 

06.16.03.1 
(5H) 

I 

1 

I 
I 

I 
1 

I 

I 
I 
I 
I 
I 
1 Chan Trap MF 

06.16.02.1 Att Req Trap 
(2C) Unend Req a L",. 

~ ~ 

~ Wd Par Reg 

~ On 
Rdny Chk Req V -06.16.03.1 --+ r;:::=: 06.16.03.1 (4B) Off 

Enable Inst (5B,5C) 8-- 06.16.03.1 -
Chan Busy. Not Att Reqj 0 

(3D) 06.16.03.1 
(2D) 

06.16.03.1 
(IH) 

=f>--Allow Chon Traps 

06.16.03.1 
(2A) 

Remote Trap Priority Requested 

....... 

Not Chan Trap Demand 

E Time late 

AIDI T~> ____ 
Chan Trap MFJ 

06.16.03.1 
(SF) 

Next Channel 
Nearer MF 

01234150123'45012'345012 ' 3450123450123450123145 

I , 

I 

, 

1 e rl 

11." 

i 

II II I' 

1 
E arlIY-

! 

I 
E lat 

: 
, 

S 3 + 3 3 + 1 , ENB CVlT,EOF,END,UEND (0616.00) I 

I 1 

:W"'-r c ~""LlLl, I I I ! I 

; "lF10" ''':" '" ",," , I I ~'l' p, I 'e AlDl 001 

i . 
I ~~s;b~:~~~ d sc e est 0 .1 .0 i /c ISC synf 

d,' •• ,eque'" n'O~'l 'hO:~ b~,y f:'. ~! / ~ ~ ... "--,---1----1 trpririt-(06.1.0) I i I cntro" 
allow chan tra,p,. W..3~1-~~+~~':;;;;';';'~+-+-j.-+"'-!-I+-++-+-""-I-!-+--+-~':::'E late· lD 
chon trap demand. 

remote trap pn req :- - 1 
I 

dt ,eque,' ~,~~d~,,~m~(~o;';'.;;I~'.;;O":)-+-+-+-+-+_-+-+-+..j._...j._...j....j...,-td; c que,' 

t oPlpritit~-~r- i 

woed po';'y e"o,.:---v ~ 0, p ,;, "op ( 6. '6. I) i I c-- ' "p'84D 
chan busy. enb cwt··.,.I ... ~~.,.:;+4-~~~~+-+-+-I-1-+-0I-+--I-I-I-t--r 
trap priority ------L-...- I T 

I' ;0, ;:: ~ I·FI-l-ii';!:Oii:n;;e:.1 '~".(~0;.2 .;,:101:8' ;: .. O~) 01-01-01 

, chon ',op.~ A ~ 32 (02"1.0 ) 

~:~;~;~~:~ 33 J Jo ) 
15D2------ 11 

10 ~ ~ ~r ":::"""~co:.';.:E~O:.2i". "15;1;i .. ;;:3~ 
ndOP'9'-+-': 

isc tro ·_~i-::::J=I-'~I01.*~",",1o,ji' 
ch tro 'E em!ly 

I III 

Ii! I 

t" - 2DI 

, 

I 

I 

I 
I 

, 

I 

, 
,,:~, l' In' , ,h) 1 

I , 

The I cycle is the cycle of j-he first instruc
tion found after the trapping. This instruc
tion cannot be executed because "CHANNEL 
TRAP" gives "FORCE TRAP" which blocks a y ra~. 

S pes 1 (0 

~IR 
I 

, 

.1 .IR) 

i : 

2r·I05) the main gates of this instruction. e rI -AyD1 

i a y rap·E I' te. ___ ''.:::::::, R it 502.1309 

. 

I 

I 

I 

I 

I ~5~2 -,-"" -- , rr iponx 7lt Ed P ( 2.15. 5)1 I 

fiGURE 13. DISCONNECT TRAp TIMING 

, 

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

(Figures 14 and 15 on reverse) 
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Program 
Reg 

02.15.39.1 
(28) 

PR 
24, 
25, 
U; 

FIGURE 14. RDS, READ TAPE OPERATION 

FIGURE 14. RDS, READ TAPE OPERATION 
FIGURE 15. RCH, READ TAPE OPERATION 

(Figures 12,13 on reverse} 

16 (8-631 

CPU 7904 1414 TAPE UNIT 
Storage Bus 

Storage Reg 

Write 

Sec 0 Read 

Bksp 

WEOF 

Rew 

Ron 

To Other 
Channels 

CHANNEL S 

A~ __ ~U~n;~t~3~to~T~A~U~ ____________________________________________________________________________________ ~ ____ ~~ 

06.30.01.1 
(2D) 

06.20.09.1 
(2G,3H) 

Chan Disc 

06.30.00.1 
(3S) 

Not Busy at L3D3 

Reset cwe, CAC, Asm Reg 

06.20.02.1 
(2S) 

Set Tape Select Register 

Tape Sel • Rdy from TAU 

60.68.41.1 
(4E) 

I 
I 
I 

I 
I 
I 
I 

60.68.51.1 
(3S) 

60.60.01.1 
(3H) 

I 
I 

I 

I 
I 
I 
I 
I 
I 
I 

TC 88 

5. 

Tope 
Chan in Use Select 

02.10.06. 1 -------------------'--+------------------------------------------------t-----------------------' :c"'--__ +~ 

Wif-h read strobe, step char 55's, 
gate tape to read bus I 

I 
(Turns on "channel in use" 
console indicator for 
selected channel) 

02.15.36.1 

(3D) 02.15.36.1 I 
(5EI I 

I 
I 
I 
I 
I 
I 
I 

06.20.01.1 
(lEI 

Chan Sel (B) 

CC 4 

scn 

06.20.00.1 
(3 F) 

CC 2 

BCD ,\!\ode 

TJ-SI 

06.20.12.1 
(28) 

CC 1 

Even Parity 

06.20.02.1 

TAU Read Call 

TAU Busy 

Tape Select 

06.17.00.1 

Reod 
Only 

I 
I 
I 
I TC 5 + )>------"G,,-o -->0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Tape 
I Indicate 

I Not CE Op II T~3 On 

>-______ --"(3c::G:.c) ___________ T_o_m_0_f_f_To-'p_e..cln_d_k_o_te __________ :-1 ____ -I A >---------------"-7 Off 

06 -1'5"00 1 r 60.68.31.1 i 00.01.05.1 
. (l,.\) . (4F) 

(7291V) 

5el • Ready I Mod IV 

Force WC = 0 

Reset CDR 

Reset CWC, CAC 

Test for 1-0 Check 
(make sure channel is selected) 

Set CWC to All Ones 

SB to CDR 

SB to CWC via CDR 
SB to CAC 

End Op (Pod 5X, Not RC H A) 

From 
CPU 

Not Pos Reg 17 Reset-Load 
Channel 

POD 54 ~IA 
Chon Select (B) J 

06.20.08.1 
(2 B) 

4.~-----------------RCH----------------~. 

o 

Force WC = 0 
0 

06.12.15.1 
(3C) 

0 
Reset CDR 

06.20.07.1 
(4B) 

A5Dl J A Reset CWC, CAC 

I Late J 
06.20.07.1 

(4F) 

Not Chon Rd or Wr JA 1-0 Check 
0 

A5D3 J 
06.20.10.1 06.20.10.1 

(5F) (3 F) 

AIDI JA Set CWC to All Ones 

J. E Early 

06.20.07.1 
(4D) 

A3D3 JA SBto CDR 

Chon E Ti~ 

06.20.05.1 
(5C) 

SB to CWC via CDR, 
A4Dl JA SB to CAC 

E Time lateJ 
06.20.04.1 

(5 B) 

FIGURE 15. RCH, READ TAPE OPERATION 

Next Instruction 

Blocks B Cycle Demand, 
Blocks Transmission Loss 
1-0 Check 

Holds CDR reset for 
duration of RC H 

To CPU 

Uses CDR as 
Transfer Path 



CC 1 

CC 2 

cc 3 

First Word 

CC 4 

CC 5 

CC 6 

RDS sets CC to 1, turns on read parity generator tgr, and storts tope moving. 

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

Tape unit reads first character; puts it on read bus. 

TAU read strobe. 

S51 552 

Reset 6th 
char tgr 

Gate 1 st char 
to asm reg 

Test for 
byte parity 

Complement read 
parity gen tgr 
if odd char 

Tape unit reads second character; puts it on read bus. 

TAU read strobe. 

55 1 552 

Gate 2nd char 
to asm reg 

Test for 
byte parity 

Complement read 
pari ty gen tgr 
if odd char 

Tope unit reads third character; puts it on read bus. 

TAU read strobe. 

55 1 

Gate 3rd char 
to asm reg 

Test for 
byte parity 

Complement read 
parity gen tgr 
if odd char 

552 

Tape unit reads fourth character; puts it on read bus. 

TAU read strobe. 

55 1 

Gate 4th char 
to asm reg 

Test far 
byte parity 

Complement read 
parity gen tgr 
if odd char 

552 

Tope unit reads fifth character; puts it on read bus. 

TAU read strobe. 

55 1 

Gate 5th char 
to asm reg 

Test for 
byte parity 

Complement read 
parity gen tgr 
if odd char 

552 

Tope unit reads sixth character; puts it on read bus. 

TAU read strobe. 

55 1 552 

Gate 6th char Sample read 
to asm reg parity gen 

tgr to 
Test for byte assign C bit 
parity to CDR 

Complement read 
parity gen tgr 
if odd char 

Test for 
transmission loss 

Asm reg to CD R 

T urn on 6th char tgr 

lst B Cycle 

55 3 

Step CC 

55 3 

Step CC 

553 

Step CC 

553 

Step CC 

55 3 

Step CC 

553 

Reset CC to I 

Reset asm reg 

Turn on read 
parity gen tgr 

Turn on DR LDD 
Tg' 

Send first word from CDR to storage. Turn off DR LDD +gr. 

TAU Read St'ob. ~ 

Read Tope: A 0 

06.20.26.1 06.20.26.1 
(4B) (3 B) 

After Tope Unit Reads Each 
Character 1 - 5 

After Tape Uni tReads 
6th Character 

800 ns 

06.20.25.1 
(5A) 

eel A~ ________ ~R~e,~e~t~6t~h~C~h~a'_T~g~, ________ ~ 

06.20.25.1 
(3F) Gate Read Xlator to 

Selected Positions of Asm Reg 
Chon RDS, Not DD A >-..--------------------
5el 

06.20.25.1 
(3 B) 

Char Count 6 

06.20.25.1 
(2E) 

Not Input Bit C 

Even, Bin 

Odd, BCD 

06.18.00.1 

(2 H) 

Even Count 

Invert Rd Parit 

Not invert Rd Pori ty 
Odd Count 

06.18.01.1 
(4E) 

Read Last Word, A2Dl 
6th 
Character 

0, 

Off 

06.20.25.1 
(IE) 

06.18.01.1 
(4A) 

800 ns 

06.20.25.1 
(4A) 

Redundancy 
Check 

On 

Off 

06.15.02 
(3D) 

On 

Off 

06.18.01.1 
(20) 

o Asm Reg to CDR 
Read Last Word I A2D 1 

06.20.25 
(30) 

06.20.25.1 
(3A) 

0, 

Off 

06.10.12.1 
(38) 

Reset 1st Bi nary T gr 

06·~gG~5.1 06.17.00.1 
(5 H) 

6th Char Tgr 

Character Counter 

3 

8r8r{;] 
~~~ 

06.17.00.1 

Reset CC to 1 

Read Last Word, A2Dl 

Reset Asm Reg 

Turn on Read Parity Generator T gr .-----
06.20.06.1 

(4C) 

Turn on DR lDD Tgr __ -------+ 

FIGURE 16. CHARACTER READING, READ TAPE OPERATION 

(Figure 17 on reverse) 
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Data Reg Loaded Tgr 

8 Cycle Demand Tgr 

CPU 8 Cycle Tgr 

Channel 8 Cycle Tgr 

CDR ta Storage 8us 

Step CAl::., ewc 

Reset CDR 

Test for Parity Error 
from Memory 

WC 10 
Chan RDS 

6R LDD 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 

Not Alpha TIme Early 

06.20.03.1 
(S8) 

0 I 

lor E 

2 3 4 5 I 0 

I 
I 
I 
I 

I 
I 
I 

I 

I 
I 

; 
I 

Chan 8 Cycle Tgr OFf 

I\bt Hold 8 Cycle 

A3DI 

Icpu
I ASD2 

I 
I 
I 
I ASD 1, Beta Late 

I 
L 

02.15.39.1 
(4F) 

8 Cycle 

02.15.39.1 
(IG) 

1 2 

r-

-, 

3 4 5 

~ 

10-

lor E 

I 0 I 2 3 4 5 I 
I I 

I I I 
I 

I I 
I I 

I f--~ I 
I I 
I I 
I I 
I 

I I 

I I 

Not Remote 8 Cycle Demand 
from Next Channel /,,\ore Remote 

AODI 

06.20.04.1 
(5 H) 

Wrlte Memo~ 

(ta CPU) 

CAe to MAR 

Channel 
8 Cycle 

06.20.03.1 A1DI (87) 

06.20.03.1 
(2C) 

(3H) I\bt 8 Cycle 
Demand Tgr 

06.20.03.1 
(2H) 

I 8 Cycle Requeste~· 

Remote B Cycle Demand 
ta Next Channel Nearer MF 
(Block request from that channel 
and block 'I> CAI::._MAR) 

FIGURE 17. 8 CYCLE, READ TAPE OPERATION 

(Figure 16 on reverse) 

(8-63) 18 

8 Cycle Dmd Ter On CDR to Storage Bus 
A Chan RDS 

06.20.05.1 
(SF) 

Step CAC, CWC 
A2Dl 

06.19.02.1 06.20.07.1 
(2H) (41) 

Chan RDS Reset CDR 

A3Dl 

06.20.07:1 06.20.07.1 
(58) (48) 

RD 6th, SS 3 

Read Last Word-, A2D 1 

..,C...,ha::-n,-R_D-,-S ----*I A .>--'-(B4...:) ______ ~ 
A4Dl 

06.20.06.1 
(4G) 

(84) 

06.20.06.1 
(20) 

MOl A '>---:-I\b-t Re-ad.,-y-=l'=-es-t-----I'> 

06.19.02.1 
(2F) 

Pari ty Error from Mem 

Not Suppress Par Error on DO 

06.18.02.1 
(3F) 

Word Parity 
Error 

On 

Off 

06.18.02.1 
(2F) 



Disconnect 
Call 

On 

Channel 
Busy 

06.20.12.1 
(2E) 

Off 

On 

Off 

06.20.02.1 
(2B) 

Note: If word count is less than number of 
words on tape, WC=O blocks B cycles. 
Tape continues on to inter-record gap, 
which causes disconnect. 

If word count is greater than number 
of words on tape, inter-record gap calls 
for disconnect, but disconnect waih 
unti I storage takes last word from CDR. 

06.20.12.1 
(1 F) 

WC I' 0 and Not DR LOO 

CC"I 
Not lst Char TM 
Not Ready Test 

7904 

TAU Busy 

1--------< A Tape Select 

06.20.12.1 
(4A) 

A201 
A > ______ Re= •• :.:t_T:.:I_-S:.:I:..;Bu:.:::;sy~Tg:::r. 

06.20.12.1 
(3C) 

If we is not 0, chan disc must 
wait for IInot DR LOD II , which 
Occurs when storage takes 
the last word fTom CDR 

Channel 
Disconnect .,.No::=,t_C",he.-a_n"B,...C",y:::c::-le':-::-=--I A >---------;=-;-'''' 

WC=O or Not DR LOO 

Tape Select 

CC .. 1 

06.20.13.1 
(SA) 

06.20.29.1 
(SC) 

06.20.13.1 AIDI 
(SC) 

On 

06.20.13.1 
(4C) 

Unusual 
End 

A>---__ 
On 

:"::'::":""'--101/ 

Off 

06.20.29.1 
(30) 

Used only for incomplete 
tape word .. to move 

170rd 

to C: Reg to CDR, 

Read Last Word C Bit to CDR tof needed), 
Reset CC to 1, 

On Turn On DR LOO Tgr 

MOl 

Reset Tape Unit Solects 
A303 

Reset Oi.c Call Tgr 

Reset Chan Busy T gr 

MOl A 

06.20.13.1 
(30) 

06.20.23.1 
(SA, SB) 

06.20.23.1 
(4B) 06.20.23.1 

(30) 
Word Parity Errar 

Tape Select 
1.0 usec 

A 

06.IS.0I.1 CC4 

(4A) 

A 

O6.IS.oo.1 
(2A) 

Binary Mode 

Fi rst Character 
Tape Mark 

06.20.23.1 
(3B) 

A >_.:B:.:lo::c::.k..:T.::ur~n:.;O::::.n .:o:,.f :::Rd=n:.!y..:C::h.::k:..T~g!:.r __ .. 
(TM in Binary Mode gives 

06.1S.01.1 
(IA) 

TAU Error) 

Block Tum On of Unusual End Tgr 

(TM is not an incomplete word) 

Block Tum On of Read Last Word Tgr 

(TM is not an incomplete word) 

06.16.01.1 
(SG) 

Redundancy Check 

EOF 

On 
A>----' 

~----4_--------------------+_--~ 
On 

Off 

06.1S.01.1 
(38) 

Turn On Redundancy Check Tgr 

tof dropped bit makes first 
character look like tape mark) 

06.1S.01.1 
(20) 

Off 06.1S.01.1 
(1 E) 

Reset BCD Mode Tgr 

Reset Chan Rd Solect Tgr 

Reset Ta Solect T r 
Reset Unusual End Tgr 

Unusual End 
S nc 

Unusual End Trap 

if Enabled 

06.16.01.1 
(30) 

Disconnect 
Sync 

On 
Disconnect Trap 

if Enabled 

Off 

06.16.02.1 
(3A) 

Word Parity 
Sync 

On 
Word Parity Trap 

if Enabled 

Off 

06.16.01.1 
(4G) 

Redundancy Check 
Sync 

06.16.02.1 
(40) 

EOF 

06.16.02.1 
(4G) 

Redundancy Check Trap 

if Enabled 

EOF Trap 

if Enabled 

To I 
CPU 

60.60.02.1 
(SA) 

Read Only 

On 

1414 

Tape unit 
ROD 144 goes into 

inter-record 
gap; ROD 
counter 

60.60.20.1 
(4B) 

60.60.20.1 reaches 144 

Reset Tape Select Reg 

On 

Off 

60.60.50.1 
(SH) 

60.40.60.1 
(3F,3G) 

(SC) 

I 
I TAPE 

UNIT 
I 

I 
Tape 

TC I 
Indicate 

On 
TC 3 

Off 

I 
TC 23 

FIGURE 18. END OPERATION AND DISCONNECT, READ TAPE OPERATION 

(Figure 19 on reverse) 
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CPU 

Storage 
Bus 

35 
C 

02.05.00-36 

I 

I 
I 

I 

I 
I 

Channel Data 
Register 

35 
C 

'--'--__ ...J 

06.10.00-12 

Assembly 
Register 

,.-.-----, 

Char I 

Char 2 

Cher 3 

Char 4 

Char 5 

Char 6 

Character Count i 

7904 1414 

06.11 .20-31 gc 7, A Reg Error 

A 

4 

I 

Read 
Xlator 

Not Freeze R-W Reg 

Read Cand 1>-
.::Re::ad=-::On::::J'IY---, __ -I A 
Not Check Char 

Go 
Read Tape 

Read il<{' J I 60.60.20 

a 1. .----7.-<6(/ C I A 
A \ /:;'11 a Read- ..Y:.fl C 

8 /'~ * A Write ~IJ---,a~+-H+-+--e 
4 .7 .-oA 8 Register ~ A 

~~2~-+ __ ~~~~~~~~~~ 4 ___ ~..Y~~U-_~8~~~ 
06.11.02 I '- AT ~ 60.40.50 [~rt ~ 

1 ~~--~--~~5~I~ArL~I----~I~~ 
~nv~.rt Read / Part ty 

~. PF\d-Tree~ 
06.11.00-01 I '-J------''---.. 

60.40.50 

Wo~ &en ~ 
.------1 Parity A 8 

Generator ~~JA~~~::.::-'--, 
06.18.01 ,,'"lc-E.B ___ --' 

Odd- 06.18.00 

~ 

~ CBit 

I 
I 

I 

I RC 7, No A Reg Error 

60.40.20-22 

Redundancy Check 

Read 
Parity 
Check 

Read SS I Time 

06.18.01 

FIGURE 19. DATA FLOW, READ TAPE OPERATION 

(Figure 18 on reverse) 
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Law Clip 

Read 
Reg 

B 

'--

C 

A 
8 
4 

~ ~ 
60.40.20-22 

TAPE UNIT 

I 
j 
I 
I 

I, 0T~ : I~;~ '1 
+- I I "" 

'-+-t-t-.:;-8 _ I I I 
~4-~~4~ I 
~~~+2_ I I I 

~4-~++_I~ I I 

Amp 

60.40.10 

I 

I 

I 

I 

I 

Pre
Amp 

1 ai't 

Read Head C 

Read Head I 



L6Dl, 1-0 
Test Inst 

Off 

02.10.74.1 
(2C) 

Console 
r-1_-0---- Indicator 

Test Inst 

02.10.75.1 
(3 F) 

CPU 

02.10.74.1 
(3 F) 

02.13.02.1 

02.13.11.1 

02.12.36.1 
(4F) 

02.12.36.1 
(3 E) 

Turn On Channel Check Console 
Indicator for Selected Channel 

Chan X Trap Demand 

(Starts CPU trap procedure) 

Redundancy Trap 

Step IC 
(Skip next 
instruction) 

(Puts bit into pas 16 of store location) 

RCH and No RDS 

Transmission loss 

TAU Error 

To Select 

Chan Bus 
Not First Char TM 

in Binary 06.15.02.1 

1st Char TM 

Read 55 I 

Char Counter 2 

1st Bin Tgr Off 

Even, Bi nary 

Odd, BCD 

(4D) 

06.15.02.1 
(4E) 

~ In ut Bit C 
Read 55 I 

Reset-Load Chan 

Not Chan Rd or Wr 

A5D3 

DR LDD 

WC*O 
Read 55 1, CC 6 

06.18.01.1 
(4A) 

7904 

06.20.10.1 
(5B) 

Redundancy 
Check 

* See 
Note 

Enable 
TCT and 
Word Parity 

On 

Off 

06.16.00.1 
(3C) 

A 

06.16.02.1 
(5D) 

LODI 

>-----------1. Force we zero 

Redundancy 
Check Sync 

On 

Off 

06.16.02.1 
(4D) 

Not Chan 

Busy 

Indicator 
Sync 

(to stop data transmission 
to storage) 

06.16.02.1 
(2F) 

A Not Rd Dela 

Not Wr Dela 

60.50.50.1 
(2C) 

1414 

Error 

On 

60.50.50.1 
(3 B) 

Manual Reset 
TAU Reset 

Read Errors: 

R-W Reg VRC 
LRC 

Wd 30 or Rd 30 
Backspace 
Erase Call 
Rewind Call 
Rewind and Unload Call 

> TRC Instruction POD TRC 02.10.07.1 >---,--,-.c..::.:.:..::.:c~-------__ + ______________ :":::::":':=--_~r--.. 
Chan Select A >-_~ ______ ---=C::.h=a:.:.n:.:.TR:::C=-----I 
---------.t 

02.10.06.1 

Transfer to Location Specified 
by TRe Instruction Condition Met 

06.15.02.1 
(4G) 

06.15.04.1 
(5B) 06.15.04.1 

3B) 

* Note: Turned on by unable instruction 
(mask bi t 16) 

FIGURE 20. 1-0 CHECK AND REDUNDANCY CHECK, READ TAPE OPERATION 

(Figure 21 on reverse) 
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02.05.45.1 

02.13.12.1 

CPU 

Memory Pari ty Error 

Turns on Channel Check Console 
Indicator for Selected Channel 

Word Parity Trap 

Puts Bit Into Pos 14 of 
Store location 

Chan X Trap Demand 

(Starts CPU trap procedure) 

Pority Error from Memory 

Not Read DO with Su ressed Par 

B4Dl 

06.18.02.1 
(3F) 

Word Parity 
Error 

On 

06.18.02.1 
(2 F) 

7904 

* See 
Note 

Enable TCT 
and Word Parity 

On 

Off 

06.16.00.1 
(3C) 

06.16.01.1 
(41) 

Word Pority 
Sync 

Trap Reset Gate 
Chan Disc A4 On 

Not Chan Busy 

Trap EO 

06.16.01.1 
(51) 

FIGURE 21. WORD PARITY ERROR, READ TAPE OPERATION 

(Figure 20 an reverse) 
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06.16.01.1 
(5G) 

Off 

06.16.01.1 
(4G) 

Enable CWT, EOF, End, Unend On 

Enable TCT, Word Pority On o 

06.16.01.1 
(2 H) 

Force WC zero 
(to hasten discannect) 

06.16.01.1 
(21) 

r - -, 
I T,?p I 

,..-----+1 Pr,
ority I 

I Circuit 
L _ J 

06.16.03.1 

Trap Pri ority 

06.16.01.1 
(11) 

* Note: Turned on by enable 
instruction (mask bit 16) 



CPU 

Secondary 
Op Decoder 

02.04.4S.1 

02.10.06.1 

End Op 

On 

Off 

02.1S.39.1 
(2B) 

Write 

Read 

Backspace 

WE OF 
Rew 

Run 

Channel in Use 

(Turns on "channel in use l ' 

console Indicator for 
selected channel) 

To Other 
Channels 

Note: The selection of channel, interface, 
and tape unit is the same as for 
RDS and WRS. 

BSR is not followed by an RCH. 

A4.SDI 

02.1S.36.1 
(3D) 

7904 1414 
(CHANNEL B) 

Tape Sel • Rdy from TAU Tape Ready 
':':'::":"---':"'--"':'-~-----------------------+--'--'------« 60.68.41.1 

Chan 5e lected and 

Not Bus in l Time 
A2Dl 

06.20.01.1 
(SD) 

06.20.09.1 
(2G,3H) 

To e 5e ect 

ASD2 
A 

06.20.01.1 
(1 E) 

1-0 
MF End 

On 

AIDI 
Off 

06.20.01.1 
(3E) 

Channel 
Busy 

Backspace Call 
L-______________ ~----~~S-e-c-O~p-~-s~p--_+--~I/A'>~~~~~~------------------~T~1-~S~I~Bu-s-y---------------------+--~~----~~, 

Chan Select 

1-0 MF End Op 

06.20.01.1 
(1 F) 

06.20.09.1 
(lC) 

Backspace
Rewind 

Tape Select 

06.20.12.1 
(28) 

TAU Busy 

Tape Select 

06.20.12.1 

Disconnect (4A) 

Call 

06.20.12.1 
(1 F) 

Tope Select at Loadpoint 

06.20.11.1 
(4B) 

Select at Loadpoint 

60.60.02.1 
(SA) 

60.68.41.1 

Chon A End 0 

02.1s.36.11 
(SE) L---------~O~------------~'A~----------------------------------------------------~I-T-u-rn-O __ ff_T_a~p_e_ln_d_ic_a_t_e __ ~ 

Tape Select ... 60.68.31.1 

06.1S.00.1 
(2A) 

06.1S.00.1 
(IA) 

1. Start delay counter (MS mode); 
set Go ifin write status. 

2. D50 - reset Go (coast to a stop) 

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

4. D160 - set Go, gate on final amps. 

S. 0180 - set read condition (gates 
A and B regs). 

6. Read first character encountered, 
set first bit tgr, and start the 
read clock (first character en-
countered is the check character). 

7. RC7 - set RDD tgr and run RDD ctr. 

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

9. RC7 - again set RDD tgr and run 
RDD ctr. 

10. Keep looking for RDD etr count of 
16; if counter reaches 16, all 
characters have passed read head. 

11. RDD16 - reset read condition. 

12. RDD22 - reset Go. 

13. RDD64 - reset backward tgr. 

14. ROD 152 - bring up 144 reset, 
reset backspace tgr (drops 
busy). 

FIGURE 22. BSR, BACKSPACE OPERATION 

(F igure 23 on reverse) 
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CPU 

02.04.45.1 

Write 

Reed 

Backspace 
Write End-of .. File 

Rew 

Run 

To Other 
Channels 

t\Iote: The selection of channel, interface, 
and tape unit is the same as for 

02.10.06.1 

On 

Off 

02.15.39.1 
(28) 

RDS and WRS. 
WEF is not followed by an RCH. 

Channel in Use 

Turns on II channel in use ll 

console indicator for 
selected channel. 

A4.5DI 

1-0 MF End Op 

Chon A End Op 

02.15.36.1 
(5E) Disconnect 

Call 

On 

Off 

06.20.12.1 
(I F) 

7904 

Tope Sel· Rely from TAU Tope Ready 
r---...:..------------------------------------t--'----'----< 60.68.41.1 

1-0 
MF End 

On 

Off 

06.20.01.1 
(3E) 

Tape Select A 

06.20.01.1 
(2C) 

Sec Op WEOF 

06.20.02.1 
(3G) 

Not "Odd Parity to TAU" 

To Select 

I 
I 

__ J 
A2D2 ,-

Erase Call to TAU Erase Sec Op 
WEOF 

On t-------------<>i O}-____________ ~L=a~ad~p=o~in~t~a~r~E~ra~se~ __ __, 

06.30.00.1 
(4H) 

Channel 
Busy 

A4DI A >------., On 

06.20.02.1 Chan Disc 
(4A) Off 

06.20.02.1 
(28) 

I 
I 
I 
I 

60.60.31.1 
(4H) 

I Turn Off Tape Indicate 

Off 

60.60.31.1 
(3H) 

Jr--------+------~ 60.68.31.1 

I 06.15.00.1 
(IA) 

60.40.52.1 
(5A) 

60.60.02.1 
(31) 

Off 

60.60.31.1 
(30) 

Force 1,2,4,8 
Into R-W Reg 

60.30.11.1 
(5F) 

Go 

1414 
(CONNECTED TO 729 IV) 

Write 
Disconnect 
Delay 

On 

Off 

60.30.11.1 
(3F) 1-- -, 

I Write Check Character, I 
Reset Go, 

Tape Select 
A5D2 I .------t----------j----------j ~ Go 

L Start ROD Ctr __ -.J 

Chan 

06.20.12.1 
(2E) 06.20.12.1 

(3 E) 

06.20.09.1 
(10) 

TI-SI 
Busy 

Write Tape Mark Call 

06.20.12.1 
(28) 

TAU Busy 

j4-~----<" A Tape Se I ec t 

06.20.12.1 
(4A) 

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

(Figure 22 on reverse) 
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I Wr TMColl 

Sel • Rd 
Not Busy 

A 

60.60.31.1 
(4F) 

Write TM 

60.60.31.1 
(3F) 

60.30.11.1 
(3C) 

Write 

60.60.30.1 
(48) 

On 

Sel· Rdy, Write 

60.60.02.1 60.60.30.1 
(5A) (3C) 

Tope Busy 

60.60.30.1 
(4G) 

Write 
Condition 

On 

60.60.30.1 

(3G) I usec 

Gate On Write Clock 

(write the TM) 

ROD 144 

60 60 20 I 60.30.54.1 
. .. (2A) 
(5C) 



Secondary 
Op Decoder 

CPU 

02.04.45.1 

Write 

Read 

Backspace 

WEOF 
Rewind 

Run 

To Other 
Channels 

Chan Selected and Not 

7904 

Tape Sel • Rd from TAU 

1-0 
MF End 

Bu • .:s!..y~in.:....:;L,;n~'m:;:e=--_ ....... To e Select A >-__ ~ 
A201 On 

1-_____ ....l~A'>----0-6~.2VO.Ol.l Al0l 

06.20.09.1 
(2G,3H) 

06.20.01.1 (40) 
(50) 06.20.01.1 

(3E) 

Channel 

Channel in Use 02.10.06.1 .... ___ --,-____________ -+-+ _______ +-________________________ ...J 
Turns on "channel in use" 

Note: 

console indicator for 
selected channel. 

The selection of channel, interface, 
and tape unit is the same as for 
ROS and WRS. 

REW is not followed by an RCH. 

Ta e Se ect 
A502 

A 

06.20.09.1 
(1 E) 

Rewind Call 

Backspace 
Rewind 

06.20.12.1 
(4C) 

TJ-SI 8usy 

On 

Off 

06.20.12.1 
(28) 

TAU Busy 

Tape Select 

06.20.12.1 

Oiseonneet (4A) 
Call 

Tape Ready 

1414 

60.68.41.1 

TU.09.10.1 
(3 F) 

TAPE UNIT 
(729 IV) 

TU.09.10.1 
(IG) 

At Load
point 

Te 37 Select. Rewind 
L-~~ __ -+ ______ ~~ 

60.60.02.1 
(5A) 

TU.09.15.1 
(I E) 

Rewind 

On 
Rewind 
Tape Unit 

06.20.11.1 
(30) 

,I4-'T~aE.~Se:!l=:ee~t~a~t~L~o~ad~:!!in!!t _ __1:.:..!. _________ _+-=Se=le:.:c::.t .:a:...t .:Loa=d:::pa::i::.:n:...t _--« 60 .68.41 • I 

End Op 

On 

Off 

02.15.39.1 
(28) 

Chan A End 0 

02.15.36.1 
(5 E) 

Chan Select 

L.. ____ -I 0 r--T-a-pe-S-e-Ie-c-t --'l~A 

06.15.00.1 
(2A) 06.15.00.1 

(1 A) 

06.20.11.1 
(48) 

Turn Off Tape Indicate. 60.68.31.1 

FIGURE 24. REW, REWINO OPERATION 

(Figure 25 on reverse) 
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Secondary 
Op Decoder 

CPU 

02.04.45.1 

Write 

Read 

Backspace 

WEOF 
Rew 

Rewind-Unload 

To Other 
Channels 

06.20.09.1 
(2G,3H) 

/ 

) 

Chan Selected and 

A2Dl 

06.20.01.1 
(SD) 

7904 
CHANNel B 

Tape 5.1 • Rdy from TAU 

A1DI 

1-0 
MF End 

On 

06.20.01.1 
(3E) 

1414 

Tape Ready 
60.68.41.1 

Channel 

02.10.06.1~C~.~~nn~.~I~in~~=-__________________________ ~-+ ______________ _+--------____________________________________________ ~ 

Turns on "channel in use" 

End Op 

On 

console indicator for 
selected channel 

Off 

02.1S.39.1 
(2B) 

Note; The selection of channel, interface, 
and tape unit Is the same as for 
RDS and WRS. 

RUN is not followed by an RCH. 

Chan A End Op 

02.1S.36.11 
(SE) 

ect 
ASD2 

Sec Op Run 

Chan Select 

06.20.09.1 
(1 F) 

Rewind Unload Call 

TI-SI Busy 

06.20.12.1 
(2B) 

06.20.12.1 
(4A) 

06.20.12.1 
(1 F) 

Rewind Unload 
Select. Rdy 
Nat Busy 

60.60.02.1 
(SA) 

L-----------tOI--T-a-pe--Se-le-c-t---tofA~>------------------------------------+~Tu:.:r:.:.n.,:O:.:f.:.,.f.;,.Ta:;!pe:.:.....:l;,:nd:;.ic:.:a:;.te.:...... 60.68.31.1 

06.IS.OO.l 
(2A) 06.1S.00.1 

(1 A) 

FIGURE 25. RUN, REWIND UNLOAD OPERATION 

(Figure 24 on reverse) 
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Active Select 

39 

TC 37 
Select Rewind 

TU.<l9.1S.1 
(1 E) 

TAPE UNIT 
(729 IV) 

Reset Write Status 

Rewind 

A>----i On 
=:..=.::~V 

Off 

TU.09.1S.1 
(40) 

Rewind, 
then 
Unload 
Tape Unit 



CPU 

02.04.18.1 

Write 

Read 
Backs ace 
WEOF 
Rew 
Run 

Note: The selection of channel, interface, 
and tape unit is the same as for 
ROS and WRS. 

WBr is not followed by an RCH. 

WBr operation starts like a WRS at 
loadpoint: tope spaces 3·3/4 inches 
before write condition turns on. 
Write condition, instead of causing 
writing, causes reset to TAU. 
Write trigger going off causes channel 
disconnect. 

Channe lin Use 

To Othe, 
Channels 

To Other 
Channels 

06.20.09.1 
(2G,3H) 

Chan Selected and 
Not Busy in L Time 

:..;A2=:0:..1'---____ -.j A 

06.20.01.1 
(50) 

7904 1414 
CHANNEL B 

rT~a~~~~~I_.~R=dy~f,~om~T~A~U=__. ______________________________________ ~------Ta~~-R-e-a~dy'-------« 60.68.41.1 

1-0 
MF End 

On 

06.20.01.1 Off 
(40) 

06.20.01.1 
(3 E) 

PR Pos 14 

Sec Op Write 

A 

06.40.02.2 Chan Disc 
(4E) 

Trigger 14 

On 

Off 

06.40.02.1 
(3 F) 

Channel 
Write Select 

A >-----.j On 

06.20.00.1 Chan Disc 
(4A) 

Off 

Tape Select 

A202 

MOl 

A 

06.20.00.1 
(3 B) 

06.20.01.1 
(20) 

A 

06.20.02.1 
(4A) 

Block 1-0 Check 

Channel 
Busy 

On 

Off 

Chan Disc 06.20.02.1 
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F"IGURE 26. WBT, WRITE BLANK TAPE OPERATION 

(Figure 27 on reverse) 
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FIGURE 27. SEN, TAPE READY TEST OPERATION 

(Figure 26 on reverse) 
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FIGURE 28. RCH, TAPE READY TEST OPERATION 
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FIGURE 28. RCH, TAPE READY TEST OPERATION 
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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 
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