
ll) g 5 Dv1] Customer Engineering 

Maintenance Manual 

IBM 7040-7044 Data Processing Systems 

Channels B, C, D, and E 

'-J 
o 
.r::.. o 

I 

'-J o 
t 
n 
::r
III 
::I 
::I 
ED -III 
ttl 

I 

/:1':1 



Customer Engineering Maintenance Manual 

IBM 7040-7044 Data Processing Systems 

Channels B, C, D, and E 



PREFACE 

This manual contains logic diagrams of tape opera
tions, Simplex interface operations, and direct data 
operations. A brief description of each of these 
operations precedes the diagrams in each major 
section. A detailed description of the operations 
diagrammed can be found in Channels B, C, D, E 
CE Manual of Instruction, Form 223-2755. 

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

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! 

MAJOR REVISION (December 1963) 
This edition, Form 223-2712~1, obsoletes FQrm,223-2712-0 a,lid all 

earlier editions. The "Tape Interface" sectio';ihas been updated and 

the "Simplex '1 and "Direct Data" sections are new. 

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. 12602 

© 1963 by International Business Machines Corporation 
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FRAME CONFIGURATION 

The 7904-1 and 7904-2 are packaged in a standard 
rack and panel frame (Figure 1). The frame is di
vided into four panels that provide space for the logic 
circuitry required for two channels. Panels 1 and 3 
accommodate the logic circuits for one channel, and 
panels 2 and 4 accommodate the circuits for the 
second channel. 

The frame is identified as frame 02. In a system 
where two frames are used (more than two channels) , 
the frames are designated as frames 02 A and 02 B. 
This designation would be used, for example, in a 
system containing two 7904-2 data channels. 

To locate cards, pins, or components, each panel 
is divided into rows (A through K) and columns (1 
through 28) as shown in Figure 1. The two adjacent 
rows identified as Y and Z are used to jumper card 
connections from panel 3 to panel 1, and from panel 
4 to panel 2, respectively. Row Z of panels 3 and 4 
provide connections for dot OR' ing signal lines from 
the two channels to the 1-0 connector panel. 

Logic cards are on the rear side of the panels and 
are accessible through the rear of the machine. 

1-0 CONNECTOR PANEL 

Cables containing the data and signal lines from the 
CPU and associated 1-0 units are connected to the 
1-0 connector panel (Figures 1 and 2). The 1-0 con
nector panel consists of two rows of connectors des
ignated as the upper row (U) and the lower row (L). 
Each row has 52 positions. Figure 2 shows the con
nector positions grouped according to functions. 

POWER 

Power Supplies 

The dc power required for the operation of electronic 
circuitry in a 7904-1 or 7904-2 is furnished by five 
self-contained power supplies on a sliding gate at the 
rear of the frame (Figure 3). The dc power supplies 
are numbered 1 through 5, and in that order provide 
the following voltages: -12v, +12v, +6v, +12v, and 
+6v. 

A -12v (mc) output from power supply 1 is used for 
marginal check purposes. A connector is provided 
so that a portable ±3-volt marginal check power sup
ply may be connected in series with the -12 vm out
put. Refer to Figure 4 for the location of the mar
ginal check connector. 

Located on each dc power supply are two circuit 
breakers designated as CB 1 and CB 2. CB 2 is a 

PHYSICAL DESCRIPTION 

thermal-type circuit breaker connected to the input 
of the power supply to protect it from damage in the 
event of a component failure within the supply. The 
contacts may be operated manually by means of a re
set plunger, which resets the circuit breaker. The 
plunger has a white ring around its base that is ex
posed when the circuit breaker is tripped. CB 1 is 
connected on the output of each power supply and pro
vides overload protection. This circuit breaker may 
be operated manually with an on-off switch used to 
reset the contacts. 

Input power to the five dc power supplies is sup
plied by a 1,250 watt ferroresonant power supply that 
regulates the input voltage. The ferroresonant supply 
is also on the sliding gate at the rear of the frame, 
and provides a regulated output of approximately 
133 vac. 

Power Switches 

Two power switches and a power on lamp are on the 
upper right portion of the front of the frame (Figure 
4). The switches are the remote-local switch and 
the power on-off switch. 

Input power to the 7904 is distributed from the 
CPU. With the remote-local switch in the remote 
position, input power to the 7904 is controlled solely 
by the CPU power switches. With the remote-local 
switch in the local position, input power may be lo
cally controlled with the power on-off switch. Local 
power control is used primarily for off-line opera
tion of the 7904. The power on-off switch is ineffec
tive when the remote-local switch is in the remote 
position. 

The power on lamp, when on, indicates that dc 
power is up. 

Tape Drive Power Gate 

The tape drive power gate is essentially a junction 
box from which 115 vac and 208v, 3 phase power is 
distributed to tape drives associated with a particular 
7904. The tape drive power gate is mounted on the 
front of the frame (Figure 4), and is hinged so that 
it will swing out to permit access to the wiring direc
tly behind it (panel 3). Four separate power outputs 
are available from the tape drive power gate. Each 
output provides power for a bank of five tape units. 
A circuit breaker for each separate tape power out
put is in the tape drive power gate. Input power to 
the tape drive power gate is supplied from the CPU. 

7040-7044 Channels B-E, CEMM U2-63) 5 



Power Input And Output Connectors 

There are six connectors for attaching power cables 
to a 7904 (Figures 1 and 2). The connectors are 
numbered 1 through 6 and are on each side of the 
1-0 connector'panel. Input power from the CPU is 
fed through connectors 1 and 2 to the 1,250 watt fer
roresonant power supply and the tape drive power 
gate. The four power outputs from the tape drive 
power gate are fed to connectors 3, 4, 5, and 6. 

CHANNEL INDICATOR LIGHTS 

Neon indicators that show the status of various con
trol triggers, error triggers, and register positions 
are on the wiring side of the panels associated with 
each channel. The location of the indicators and 
their Systems page reference are shown in Figure 5, 

BASIC CABLE ARRANGEMENT BETWEEN CPU AND 
CHANNELS 

This section describes the basic groups of intercon
necting cables between the CPU and 7904 data chan
nels. This information is not intended for use as a 
guide or as instructions for connecting, the cables; a 
cable chart should be referred to for this purpose. 

The interconnecting cables consisting of signal 
and data lines may be divided into three groups: the 
channel to CPU lines (Q lines), the CPU to channel 
lines (Q lines), and a group of mixed control lines 
(C lines). Q lines are distributed lines, or lines that 
are shared on either end. Two examples are shown 
in Figure 6. C lines are point-to-point lines as illus
trated in Figure 6. 

The three basic groups of cables are shown in 
Figure 7. Two 7904-2 data channels are used as an 
example in the figure. The channel to CPU lines are 
in eight cables that are divided into two banks, with 
each bank consisting of four cables from each 7904-2. 
Each bank of four cables contains the channel to stor
age bus lines, trap identification bit lines, and cer
tain control lines (such as B cycle demand) for the 
two channels in the respective 7904-2. These lines 
are jumpered (dot OR'ed) in each 7904-2 and are 
shared by the two channels. The cables are attached 
to module C of the CPU. 

The second group consists of five cables that con
tain the CPU to channel lines (Q lines). These lines 

6 (12-63) 

are shared by all four channels and generally consist 
of: 

1. Storage bus to channel lines. 
2. Tape unit address lines. 
3. Primary and secondary operation decoder lines. 
4. Interface select (address) lines. 
5. Clock pulse lines. 
6. Miscellaneous control lines. 

The method of distributing the lines contained in the 
five cables is shown in Figure 7. The lines from the 
CPU are attached to channel 1, where they are jump
ered internally to channel 2, and then routed to the 
second 7904-2 by cables. The lines are internally 
distributed to channels 3 and 4 in a like manner. In 
the last channel, the lines are terminated with ter
minating resistor loads. The sequence in which the 
channels are connected to the lines establishes the 
relative remoteness of the channels with respect to 
the CPU. Therefore, the sequence determines the 
channel priority status for B cycle and trap requests. 
The channel with the terminating resistor loads 
(Figure 7), in this case, channel 4, is always the 
most remote channel and thus has priority over other 
channels for B cycle and trap service. Channel 3 
has second priority, and the remaining two channels 
are connected in the order of decreasing priority. 

The third group of cables contains mixed control 
lines (C lines): control lines from the CPU to channel, 
and lines from the channel to CPU. There is one 
cable for each channel in the system, and each cable 
contains control lines that are not shared by other 
channels. These lines are: 

CPU to channel 1. Channel select. 
2. Trap enable lines. 
3. Tape density switch lines. 

Channel to CPU 1. Channel in use. 
2. Direct data interrupt. 
3. Channel trap demand. 
4. Channel check indicator. 

The specific connector locations for attaching these 
cables to module C of the CPU are shown in Figure 
7. These locations determine the identification (B, 
C, D, or E) of the respective channels, and thus the 
trap store location. Each location consists of two 
edge connector positions for attaching a cable. 

Note: A channel's deSignation, B, C, D, or E, is 
not indicative of its priority status for B cycles and 
trap servicing. The priority status (remoteness from 
the CPU) is determined by the sequence in which the 
channels are connected to the CPU to channel lines. 
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FIGURE 3. 7904 REAR VIEW 
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TAPE INTERFACE LOGIC 

WRITE TAPE OPERATION (Figures 8-24) 

Words are transferred (in parallel) from storage to a 
7904 channel, and then sent a character at a time to 
the 1414 attached to the tape interface of that channel. 

The word counter in the 7904 channel determines 
the number of words transmitted. It is initially set 
for the desired number of words, and reduced by one 
as each word is transmitted. When the counter 
reaches zero, transmission stops. 

Figure 11 shows the sequence of the write tape 
operation. 

Write Selecting the Channel (WRS) 

The address portion of the WRS instruction selects 
channel B, C, D, or E, selects the tape interface of 
that channel, and selects a particular tape unit on 
that interface (Figure 12). The operation portion of 
the WRS instruction sets up the channel for writing; 
that is, it conditions certain circuits in the channel 
that will allow writing to the 1414 (and on to the tape 
unit) through the tape interface. During the WRS 
operation, tape motion is started. The WRS opera
tion ends and the program goes on with the next in
struction while the tape unit is getting up to speed. 

Command Word Loading (RCH) 

An RCH instruction for the channel just selected is 
executed, causing a command word to be sent from 
storage to the channel. The command word, when 
entered into the channel, sets the word counter and 
address counter. The RCH instruction requires an 
I cycle and an E cycle, after which the CPU proceeds 
with the next instruction. 

The word counter not zero and the data register 
not loaded cause a B cycle demand. See Figure 13 
for actions in the channel caused by the RCH. 

B Cycle 

The word counter not zero and the data register not 
loaded cause a B cycle demand to be sent to CPU 
(Figure 14). The next CPU cycle following the re
quest becomes a B cycle, during which the first word 
to be transmitted is sent from storage to the chan
nel's data register. During this first B cycle, the 
first word immediately moves on to the assembly 
register. 

Because the data register is now empty, another B 
cycle is requested; during this B cycle, the data reg-

12 (12-63) 

ister is loaded with the second word. At this point, 
the tape unit is nearly up to writing speed, the first 
word is waiting in the assembly register, and the 
second word is in the data register. 

Character Transmission 

While the first word is in the assembly register, the 
first character of this word is being gated to the write 
bus (by the character counter). When the tape unit 
gets to writing speed, it writes the first character 
and sends a write strobe signal to the channel. The 
write strobe signal tells the channel that the tape unit 
has written a character and will soon need another one. 

Each write strobe trips off a series of three single
shots in the channel (Figure 16). The single-shots 
check each character sent for the proper parity, and 
control the character counter (make sure each of the 
six characters is gated out of the assembly register 
in the proper order). After each group of six char
acters is transmitted, the next word (always waiting 
in the data register) moves to the assembly register. 
This action causes a B cycle, which again fills the 
data register. 

As words move from storage to the data register 
on B cycles, the word counter is stepped down. When 
the word counter reaches zero, no more B cycles are 
allowed. The last word moves into the assembly reg
ister and is sent to the tape unit. After the tape unit 
writes the last character of the last word and sends 
the write strobe to the channel (firing the single-shots 
for the last time), all conditions are present in the 
channel to end the write operation. The channel initi
ates the ending of the write operation by sending a 
write disconnect signal to TAU. 

End Operation and Disconnect 

The (iisconnect signal at the 1414 causes the tape unit 
to write the check character, read-check the check 
character, and then turn off the write trigger in the 
1414 (Figure 17). When this trigger goes off, theTAU 
busy line drops to the channel. In the channel, the 
fall of TAU busy turns on the disconnect call trigger, 
which subsequently turns on the channel disconnect 
trigger. The channel disconnect trigger resets the 
triggers that were maintaining the channel in a write 
tape status, and sets up trap sync triggers for any 
trap conditions that might have occurred during the 
write operation. The channel is now not busy and 
may be used by CPU for another read or write. 



Unit Number Lines (10) to TAU 

Write Bus Lines CBAB421 

Set Tape Select Register 

Call Lines (7) 

Odd Parity OP ta TAU 

Computer Reset to TAU 

Write Disconnect to TAU 

Reset Tape Unit Selects 

Turn Off Tape Indicator 

ibE;n-;ity -
Density 556 and 200 to TAU 1414 i, II, 

7904 I Lines from: Density BOO and 556 to TAU 
or VII 

Data LS~U __ 1-0 
Channel Synchro-

Data Lines CBAB421 nizer 

T AU Busy Li ne 

Tape Se I and Ready from TAU 

Write Condition from TAU 

Tape Select at load Point 

Select and Tape indicator On 

TAU Error 

TAU Write Strobe 

TAU Read Strobe 

Tape Select and Rewind 

Note: 7904 I ine nomenclature shown. 
Refer to Systems 06.03.01.1 for 1414 line nomenclature. 

FIGURE B. TAPE INTERFACE SIGNAL LINES 

7040-7044 Channels B-E, CEMM (12-63) 13 



CPU 

Instruction Word Address (5 digits) 

A 

C 

D 

FIGURE 9. TAPE UNIT SELECTION 

(13) 

(/4) 

(15, POD 7X) 

l Channel Select (E) 

( Channel Select (0) 

t Channel Select (C) 

Channel Select (6) 

SC i7 
SC 16 I" 

.... +-S-C~I~5--11 A"'- Unit Address 12 

SC 14 

02.04.41.1 
(3F) 

5C 15 A Unit Address J 

+ SC 14 

02.04.40.1 
(38) 

2 
3 
4 
5 
6 
7 

~ 10 

SC 16 '" t 
SC 15 A""- Unit Address J J 

SC14 / 

02.04.41.1 
(3E) 

7904 
(any channel) 

Tape 

~ 
On ~r----l I 

I~ 
-

I 06.30.00.1 
(38) 

I CPU Set 

TAU TAPE UNIT 
(1414-1) (729-4) 

I 
I 

I 
I 

I ;~,~hJ~~:t~ed::..a:"Cn;cd --..!/A >-=S~el~ec:.:.t_--+_..., 
I ~o~3Busy 

I 
I 

I 
I 
I 

I 

1 

I 

1 

I 

I 
I 
I 
I 
1 

1 

1 

I 
I 

06.30.00.1 
(ID) 

~ UnitOtoTAU 

-V 
06.30.01.1 

(2A) 

~ Unit 1 to TAU 

06.30.01.1 
(28) 

I 
1 

I 
I 
A Unit 9 to TAU 

06.30.01.1 
(11) 

I 

I 
I 

I 
I ~ Select TU 0 I Tape 

I .I AJ r-;::-~~ 
60.68.50.1 ~ +~ ~ 

Address 
Select 
Switch 

(4A) ~ 1 ~ "'-

60·~:Brl : ~)2 1 .0 ___ --1"-

~ ~>----->oIse~ ~ II ~ 
I 60.68.50.1 Chan Di.se .. -I (4D) -~ Off 

6O'7a70.1 ~ 
I (3ij T~ 

: Se~9 I 
I ]9>-------*1 On r- I 

;:'-6853 1 ~ -;;;- I 
(4A) ~ 

60.68.53.1 I 

Off 

00.01.01.1 

(38) TC 21 

Tape Sel • Rdy ~I4-"S,,,,I-'-'-"R",,a,,,d'-Ir--)7>-______________ -' 
Condition for: ?,-,f~co~m-,-T~AU=-_--,-______ ~~ 

1. I-OMF End Op 06.20.01.1 
2. Ready Test 06.20.11.1 
3. Block Turn On 06.30.00. J 

of Tape Select 
Tg' 

60.68.41. 1 I 
(4E) I 

I 

I 



A 

C 

D 

POD 76 

2 

CPU 
Instruction Word Address (5 digits) .. 

(13) 

1281291301311321331341351 Storage Reg 

~ ~ •••••• (14) 

1281291301311321331341351 Adder 
• • • • ~ ~ ~ ~ (15, POD 7X) 

1101111121131141151161171 Shift Counter 

I 
1 

1 

1 

I 
I 
1 

1 

I 

3 

To Other 
Channels 

4 

7904 
( Example, Channel B) 

5 6 

Tape 
t-___ SC_l_2~ Tape Address I 1 ~. 

SC 10 J A >-:.::.c.::....:..:.:==---..,-~------<l>-------:-c..,-;::---;:--;---;;-;--;-;:--.,.....~ I·· -

(Select Tape Interface) I Not (Tope Sel • Rdy) from TAU:J A >-____________________ ~~ On t---~ 
I To Other r--

PRU 

PR 25 

PR 24 

PR 26 

PR 25 

PR 24 

PR 26 
PR 25 

PR 24 

PR 26 

PR 25 

PR 24 

02.10.07.1 I lChannels 06.30.00.1 Chon Disc 
~ 00 

L-__ S_C_12~~ Direct Data Address I (4B) ~c. '-

SC 10 ] A >--;;(S-:-eTle-c-:-t-;;;D-;;;D-;I'-nt:-e-;rf~ac'-e"')-----+:T;::o'-O;:;-:Oth-e-r --------t~-tA On I-__ ~ 2 06.(~~;00.1 

~ 
V 

02.04.48.1 
(3G) 

~ 
V 

02.04.49.1 
(4A) 

~ 
V 

02.04.49.1 
(4D) 

~ 
02.04.49.1 

(4G) 

02.10.07.1 : Channels 06.51.02.1 Chan Disc r-----

SC jQ (4B) SI Address I 1 (4B) SI Select Off ;...---. '-
02 10 07 1 (Select Simplex Interface) -=C.:.:.ha=n:...S:.:e:.:c..:conc.:d-,-a,-"ry,--=-O.ps;:.,-_-+~:J A 06 51 02 1 

. . . I Read I """/ On 3'( ') . 

I Write ~ __ Chon Disc r--- 3B I 06.40.02.1 Off 
I ~A) ~ 

___ ] O} Not Reset PR J A">-.:::Se:::.le:::c:,:..lt.::::C:.::ho=n:...B"'-___ ----I>I~ 06'(~OB·)02.1 
.~ Not Chan Busy 

02.04.48.1 I A I N B J (2F) 02.04.48.1 L Early Se· at usy 
(IF) 1 ..:....:=.c'---___ ~ AIDI A >-Ac-t- L-1D=-I,-----'------' 

Not Chan Disc 
I ':":'::"--=;:';:';:''-=-'''-'--~ / 06 • 20 .01 . 1 

I 06.20.01.1 (3B) 
I (4 B) 

Or-----~ 
- - - Not Reset PR J A r---;----.. 

Select Chan C ...... 

I 
02.04.49.1 

(3B) 02.04.49.1 
(2B) 

0 --- Not Reset PR J A 

02.04.49.1 02.04.49.1 
(3E) (2 E) 

0 
JA --- Not Reset PR 

02.04.49.1 
02.04.49.1 (3 H) 

(2H) 

I 
I Q 
1 

1 Condition for: 
I 

Select Chan D Write Cond from TAU 

I 
Ready Test 
Odd Parity Op to TAU 

I Tape End 
I Chan Redundancy Chk 

1 Chan Char Parity Gen 

1 Chan RDS, WRS 

I 1-0 MF End Op 
Chan Disconnect 

Select Chan E Unusual End 
I Set Tape Select Reg 

G) 
Condition for: 

06.20.10.1 DD Output Data Bus 
06.20.11.1 DD Demand 
06.20.02.1 DD EOR (disconnect) 
06.15.00.1 Write 1st Word Tgr 
06.15.02.1 1-0 MF End Op 
06.18.00.1 D D Ward Parity Error 
06.20.00.1 CDR to DD (C bit) 
06.20.01.1 Chan RDS, WRS 
06.20.12.1 DD Trans Loss 
06.20.29.1 WC 0 to DD 
06.03.01.0 Reset DD Interrupt 

WC 0 to DD on Chan Reset 
Set DR LDD 
DD EOF 
C han Redundancy C hk 

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 

G) 
Condi ti on for: 

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

06.4 0.01.1 

06.4 0.00.1 
06.4 0.01.1 
06. 40.01.1 
06.3 0.00.1 

06.2 0.27.1 
06.2 0.00.1 
06.2 0.11.1 
06. 20.12.1 
06.20.29.1 
06.11.02.1 
06.11.05.1 

FIGURE 10. CHANNEL AND INTERFACE SELECTION 
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WRS RCH B CYCLE CHARACTER WRITING DISCONNECT 
(FIGURE 12) (FIGURE 13) (FIGURE 14) (F igure 16) (Figure 17) 

i-- --I I~-~I I r-= = -=--=--= -=-l ~ i Tope Unit Gets u to Writing Speed 
I-~~' 

Busy 
? 

No 

Turn On Tape Select 
Tgr (Select Tape Inter
face) 

Turn On Tape Unit Select 
Tgr in 1414 (Select 
Particular Ta;:>e Unit) 

1 . Reset ewe, CAe f 

Asm Reg, CDR 
2. Turn On Chan WRS 

Tg' 
3. Reset CC to 1 
4. Turn On BCD Mode 

19r if SC 13 
5. Turn Off Tape 

Indicate 

I 
I 
I 

I 
I 
I 

I 

I 

I 
I 
I 

I 

I 

I 

I 
I 

I 

I 
I 
I 
I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
__ J 

FIGURE 11. WRITE TAPE OPERATION SEQUENCE 

Did a WR$ Precede 
the RCH? 

Turn On Write lst Word 

Tg' 
(Reset at End of First B 
Cycle) 

I 
I 
I 
I 
I 

I 

I 

I 

I 

I 

I 

I 

. 
1-
u 

Cycle Tgr On 
? 

This Chan 
Have Priority 

? 

I I 
I I 
I I 

I I 
I I 
I I 
I I 
I I 

I I 

I : 

Note 2 

I I 
I I 
I I 
I 

No 

I 

Tape Unit 
Writes 

Character 

No oth Charocter 
~----~"-<. Just Written 

Ye, 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Tape Unit 
Stops and 
Drops TAU 

Busy 

Reset: 
Select Reg in 

2. Disc Call 19r 
3. Chan Busy Tgr 

1. Turn On Disc Sync 
Tge 

2. Turn On Word Parity 
if Word 

3. 

CPU .End Op on RCH CPU End Op on RCH 
Instruction 

I 
I 
I 
I 
I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Instruction I, 
Ye, Reset: 

CPU Continues with CPU Continues with 
Program 

I 

CDR looded 1. BCD Mode Tgr 
2. Chon WRS T gr 

Program 

WC =0 No ~J 

Block B Cycle Demand; 
Wait On Tope Unit to 
Send Write Cand to Chan; 
Then Reset TAU, Stop 
Tape, and Disconnect 
Channel 

. 
1-
V 

;2 
V 

Parity 
Error from 

Memory 

? No 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

No 
(Final Word 
Written) 

One More 
Word to be 
Written .. 

3. Tope Select Tgl· 

J 

Note 3: The Write 1st B Cycle 19r on indicates that 
the first B occurred enough. If 

to the 
the 

1-0 Check 19r i~ turned on is 
reset I tape is stopped I and the channel is 
disconnected. 

Note 1: Allows word obtained on first B cycle to be put into 
assembly register. 

No Word 
Parity Trap 

Enabled 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
L 

Note 4: A word count zero condition is simuloted in 
the word count decoding circuit; the word 
counter itself is not changed. 

This forced "WC zero" blocks further B 
cycles. The remaining words in the channel 
are transmitted before the stop signal is sent 
to the 1-0 device. 

Note 2: The Hold B Cycle 19T turns on with the Chan B Cycle 
Tgr and prevents the occurrence of successive B cycles; 
B cycles are permitted to occur no foster than once 
every three CPU cycles. 

If First B Cyc e: 
1. CDR to Asm Reg 
2. Step CAC, CWC 
3. Set Up Write Odd 

Count Trg According 
-12 Uiiln..Q)IL_ 

4. Turn Off DR LDD Tgr 

This distance would have to be 10 feet to represent the time between 

I 

I 

J 

-1gr ___ _ 

3. Set Up Write Odd 
Count Tgr 
According to C Bit 
in CDR 

Note 5; If the Write Odd Count 19r is on, no 
error exists. If the Write Odd Count 
off, the Word Parity Error Tgl' is on. 
With the Word Parity Error T9r on; if word 
parity trap is enabled I the WC decoder is forced 
to zero; if word parity trap is not enabled, the 
write operation proceeds unaffected. 

I.. write call and the first character written on tope. I First Word "I" Second Word 
Write~C~a~II~---------------------------------oS r5------------------------------------------------~·+~·_roI,rf-------,2Ln"d------~3,~d-------.4~th--------5~t'h------,6"th---·~--'l,~t-------,2~nd,-------

to TAU Char Chor Char Char Char Char Char Char 
t I lr--------------------------------------------------.-------~I------~I~------~I~------~Ir_------~I--------~I--------~I---------

IIIIIIIIIIIII--~--~~---~~--~~~---~~IIIIIIIIIIIIII--~~~--~--II---
I IR II II 7107 CPU Cycle, - - . )., 

WRS C approx 2.3 usec EaCh ~ 

~ 
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A 

C 

o 

Secondary 
OpWrite 

02.15.39.1 
(2S) 

PR 
24, 
25, 
26 

CPU 

scf2 

06.30.01.1 
(2A) 

Unit 0 to TAU 

Tape Address 
L+~5~C~10~~A~~~==~~~---+--~----------------~ 

02.10.07.1 
(4A) 

02.04.4B.1 02.~~48.1 
(JG) 

Sec OpWrite 

Read 
Sk.p 
WEOF 
Rew 
Run 

To Other 
Channels 

I 

To Other 
Channels 

Chan Sel (S) 

Not Chan Busy 

L Eady 
Not Chan Disc 

02.10.06.1 Chan in Use 

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

Chan A End Op 

02.15.36.1 
(5E) 

FIGURE 12. WRS, WRITE TAPE OPERATION 

Tape 
Select 

'>-----------.1 On • 
Chan Disc 

011 

06.30.00.1 
(3S) 

Chan Sel • Not Busy at l3D3 

1-0 MF End OP 

7904 
(CHANNEL S) 

06.30.00. I 
(10) 

Set Tape Sal act Register 

Tape Sel • Rdy from TAU A 

1414 
(MODEL I) 

10 Triggers 

-:::7 
Unit 0 

60.68.50. , 
(3S) 

60.68.41 .1' I------~ 

TAPE UNIT 
(729 IV) 

I Te 77 Address 
~ Select Switch 

2 I. ~ 
3 • . 

4. 

5. 
6· 

7- •• 
8 9 

Start Relay 

TC 21 

Mach Ready 

Select· Ready, Mod IV 

On l'.::..--.::Re:.,:::e:...t C:.W:.:.C=-,--, .::C~AC=-,--' =a'=m~,::!.g!!!,..:C::D:.:.R:.... (4E) 
60.60.01.1 

(3 H) 
06.20.01.1 AIDI 

(40) 011 

06.20.01.1 
(3E) MDI 

06.20.02.1 
(4A) 

Sec Op Write 

06.20.00.1 
(4A) 

To Select 

A5D2 
06.20.01.1 

(IE) 

Chan Select (S) 

06.20.01.1 
(I F) 

5C i3 

06.20.02.1 
(4F) 

Chan Busy 

• 
06.20.02.1 

(28) 

Channel 
Write Select • On 

011 

06.20.00.1 
(3S) 

Tape Select A 

With Write Strobe: 
Step Character SS 's, 
Gate Write Bus to Ta~ 
Gate Write Disc to Tape 

TAU Write Call 

A'>------------------' 

CC 2 

• 

BCD Made 

• On 

011 

06.20.02.1 

• 
CC I 

• 
06.17.00.1 

EY~n Parity 

TI 51 
Busy 

06.20.12.1 
(28) 

Write 

Not CE Op 

Go 

TC 35 
~ __ ~» ____ ~5=.~le=ct~.~Re~a_dy~,~W~'_it--je. 

Tape 
Indicate 

On 

(3G) A >--------1 
To Select A >-_______________ ----!T~u'~n~O~I!..1 ~Ta~pe~ln~d~lc::::o!::te'___ ______ ..v Off 

-'-"'''-'='''-----o~/ 60.68.31.1 

06.15.00.1 
(I A) 

(4F) 
00.01.05.1 
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A 

C 

o 

Force we =0 

Reset CDR 

Reset CWC, CAC 

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

Set CWC to All Ones 

S8 to CDR 

58 to ewe via CDR, 
S8 to CAC 

Write First Word 
Trigger 

End Op 
(POD 5X, Not RC HA) 

Not Pos Re 17 Reset-Load 
From CPU POD 54 A ,>-C_h_o:..;nn_e_l""" 

Chon Select (8) 

ASDI 

I Late 

0 

06.12.15.1 
(3C) 

0 

06.20.07.1 
(48) 

A 

06.20.07.1 
(4F) 

Not Chan Rei or Wr A 

ASD3 

Foret! we = 0 

Reset CDR 

Reset ewe I CAe 

1-0 CHECK 

06.20.10.1 
(3F) 

Reset at 
AD of Chan 
B Cycle 

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

Holds CDR Reset 
for Duration 
of RCH 

To CPU 

06.20.08.1 ~A~I D~I!,-___ .. A ,>..:S=e!..t C:::.W=C..:t:::.o",A",IIc.:0",n:::e::.s_ 
E Early (28) 

S8 to CDR 

58 to ewe via CDR, 

Uses CDR as 
Transfer Path 

:;A4=:D:.I:......,:-__ ~ A '>-.::.s::.8.::to'-c::.A..:c=-___ _ 

E Time Late 

06.20.04.1 

Not DO Select 

Chon WRS 

E Time late 

AIDI 

ChanBCcle 

(58) 

Not Chan B Cycle Demand 

AODI 

FIGURE 13. RCH, WRITE TAPE OPERATION 

06.20.24.1 
(40) 

On 

Off 

• Allows First Word 
~--...... to be put into 

Assembly Register 

B Cycle Demand rgr 

CPU B Cycle Tgr 

Channel B Cycle rgr 

Reset CDR 

58 to CDR 

Data Reg loaded r gr 

Wri fa Fi rst Word T gr 

~f.: ~A~~C~~ 
Hold B Cycle rgr 

Chan WRS 
Not DR LDD 

Not AI ho Time Earl 

lor E 

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

~----~---~~ 

lor E 

l..-f FI rst Word 

~I ~-=~----~----------~i I I On from RCH f--- I 
~------~------~~r--- I 
~ _____ ~~----------~--------~L_L_ 

B Cycle Demand 
from Next Channe I 
More Remote 

CAe '" MAR 

06.20.03.1 
(5A) 

06.20.03.1 
(48) 

06.20.03.1 
(28) 

Off 

06.20.03.1 
(2C) 

~PU- - - -

AIDI (87) 

Not B Cycle 
Demand Tgr 

02.15.39.1 
(4F) 

B Cycle Requested 

o 

Channel 
B Cycle 

Chan WRS 

Chan WRS 

06.20.07. I 
(5A) 

06.20.05.1 
(5A) 

06.19.02.1 
(2F) 

Parity Error from Mem 

(82) Reset CDR 

(84) S8 to CDR 

Not Command Res 

Not Write Cond from TAU 

Chan WRS 
(84) 

7 

TAU Write Strobe 

06.20.27.1 
(48) 

Word Parity 
Error • Not Su press Par Error on DO On 

Not Ready Test 

06.18.02.1 
(3F) 

Off 

06.18.02.1 
(2F) 

On 
·+-----------~C7h-an~W~RS~~ 

Off 

06.20.03.1 
(2H) 

A4DI 

06.20.06.1 
(4F) 

(85, First Word) 

WR SS 3 

I 
I 
I 
I 06.20.03.1 

(2E) 
B Cycle Demand Tgr Off 

I ASD 1 Beta Late 
Off 

I 
L 

02.15.39.1 02.15.39.1 I 
(3G) (IG) J 
---------

FIGURE 14. B CYCLE, WRITE TAPE OPERATION 

18 (12-63) 

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

AODI 

06.20.24.1 
(40) 

06.20.24.1 
(3C) 

06.20.07.1 
(41) 

Write 1st 
B Cycle 

• On 

DR Loaded 

• On 

Off 

06.20.06.1 
(20) 

06.18.02.1 
(40) 

1-0 Check 

(results in 
reset to TAU) 

06.20.10.1 
(4G) 

06.20.10.1 
(2H) 



~ ~ ~ 

• I l I 
CPU CHANNEL B , , , 

A 

• 
I 

~ B Cycle Requested 

A 

B Cycle 

On J Beta Late, 
B Time Early I A5 Off 

• 
L-

02.15.39.1 
J 

06.20.03.1 
L-

C 

FIGURE 15. B CYCLE PRIORITY 

I 
, 

, 

I 
, 

, 

I 
---l 

~ 4 

I 
CHANNEL C 

I 

0 

B Cycle 
Demand • On 

Off 

I 
~ 

I -
, 

B Time Early J 

, 

I 
L- 06.20.03.1 

Note: Any channel's B Cycle Demand trigger on requests a B cycle 
of CPU. The next CPU cycle becomes the B eyelet the 
B cycle being granted to the requesting channel. 

If more than one channel requests a B cycle at the same time, 
the B cycle is granted to the most remote requesting channe [ . 

~ ~ ~ 7 

l I l I 
--, • 

CHANNEL D CHANNEL E 
I I I I 

A 

, , 

.' 
, B Cycle 

.' I 
B Cycle 

Demand Demand • • On On 
On 

I , Off I I Off • Off 

I 
~ 

, I 
- I I 

, , 
B Time Early J B Time Early 

, , 
I • 

I I I 
J .....J L 06.20.03.1 -.J L- 06.20.03.1 

C 
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A 

C 

D 

2 

Character counter set to I on WRS 

2nd B Cycle 

CC' 

CC 2 

CC 3 

CC 4 

CC 5 

CC 6 

Load COR with first word, 
turn on DR lDD tgr, 
CDR to Asm res, 
turn off DR LDD tgr 

Load CDR with second word, 
turn on DR LDD fgr 

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

55 , 

Reset 6th 
Char tgr, 

Complement 
odd count tgr 
if odd char 

~ 

Step CC 

[

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

ill 1U. ill 

Complement Step CC 
odd count tgr 
if odd char 

[

Tape unit writes third char from asm reg, 
r AU wri fe strobe 

ill ID ill 

Complement Step CC 
odd count tgr 
if odd char 

[

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

ill ID li.l 

Complement Step CC 
odd count tgT 
if odd char 

[

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

ill ~ ill 
Complement Step CC 
odd count tgr 
if odd char 

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

&! 1U. 5S 3 

Complement Reset CC CDR to asm reg 
odd count tgr to 1 (2nd word) 
if odd char 

Reset asm reg 
Turn off DR LDD tgr 

Test for Step CAC ,ewc 
xmission loss Turn on odd count 

tgr if data reg 
Tum on 6th Sample odd has C bit 
char tgr count tgr for 

word parity 
error 

3rd B Cycle Load CDR with third word, 
turn on DR LDD tgr 

, Tape unit writes first char from..asm reg, 
"'E TAU wri te strobe 

-£ 
1 
Jl 

ill SS 2 SS 3 

Reset 6th Step CC 

1 
CC 1 char fgr 

Complement 
odd count tgr 
if odd char 

FIGURE 16. CHARACTER WRITING, WRITE TAPE OPERATION 

TAU Wri te Strobe 

Write To 

06.20.26.1 06.20.26.1 
(4A) (3B) 

After Tape Unit Writes Each 
Character 1 - 5 

After Tape Unit Writes 
6th Character 

4 

Reset Write 1st B Cycle 19r 

06.20.25.1 
(5A) 

CC 1 A ,>--,R"e:::se:.:t-,6::t::.h .::C~h:::ar~T!.lg,,-r. 

06.20.25.1 
(3F) 

Write SS I 
Chon WRS A >-.-....c:.'-'-''-'-'---<of'.. 

06.20.25.1 
(3C) 

CC 6 

Odd Char 
from Asm Reg 

06.18.02.1 
(5 B) 

06.20.10.1 
(SA) 

7 

800 ns 

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

(3A) (4A) 

Write 
Odd Count 

~. 

~ 
06.18.02.1 

(4B) 

06.20.10.1 
(3F) 

Character Counter 

06.17.00.1 
(5G) 

06.17.00.1 
(5H) 

:811 · ~2 .:ffi3 · On On On 

Off Off Off 

06.17.00.1 

Reset CC to 1 

Step CAC,CWC 

WR 6th SS 2 
~6~t~h~C~h~or~Tg~r~~~A~~ ________ ~ 
Chan WRS not DD 

Tape Se.lect A 06.20.25. , 
(4C) 

06.20.25.1 
(1 B) 

06.17.00.1 
(5A) 

CC 6 

06.30.00.1 
(5G) 

WC =0 

Not DR LDD 

06.30.00. , 
(4F) 

6th 
Character 

A 
WRSS1,CC6 • 

CC 6 

06.20.25.1 
(2E) 

20 (12-63) 

On 

Off 

06.20.25.1 
o E) 

06.30.00.1 
(4G) 

Write Disc to TAU 

Word Parity 
Error 

Write Odd Count Tgr Off A "'>---..... On • 
06.18.02.1 

(2B) 

06.20.22.1 
(4 H) 

Off 

06.18.02.1 
(2F) 

Write 1st Word 
and B5Dl 

06.20.24.1 
(41) 

Not DR C Bit 

CDR to Asm Reg 

Reset DR LDD T gr 

Turn On 

A 
Write Odd Count 19f 

06.18.02.1 
(5A) 

Turn Off 
Wri te Odd Count T gr 

A 

06.18.02.1 
(4D) 



A 

C 

D 

Not Service Re 

06.30.00.1 
(SG) 

Not DR lDD 

WC'H 

WC=O 

Block B Cycle Demand 

Chon 1-0 Check 

Tape-Select 

Write 55 I A 

06.30.00.1 
(4G) 

(to CPU) 

7904 
(any channel) 

Write Disc to TAU Disconnect Call 
Disconnect 

On 

Off 

60.60.31.1 
(3D) 

~T~A=U~~~sY== __________________________________ ~ ________________________________ ~T~oPEe~~~~l-~ __ ~ 

(4---------< A 1- Tope Select 

06.20.12.1 
(2E) 

Disconnect 
Call 

• On 

Off 

06.20.12.1 
(1 F) 

WC = 0 or DR Not lDD or Write 

06.20.12.1 
(4A) 

Reset TI-SI ~sy Tgr at A2Dl 

06.20.13.1 
(SA) 

06.20.02.1 
(2B) 

Not Reset-Load Chan During Ready Test 

FIGURE 17. END OPERATION AND DISCONNECT, WRITE TAPE OPERATION 

06.20.13.1 
(SC) 

Channel 
Disconnect 

On 

Off 

06.20.13.1 
(4C) 

Reset Tape Unit Selects 

Reset Disc Call Tgr (06.20.12.1) 

60.60.02.1 
(SA) 

Reset Tape Select Register 

06.20.13.1 Reset Chon Busy Tgr (6O.20.02.1) 
(3B) 

06.20.13.1 
(3D) 

06.20.13.1 
(3F) 

Word Par Error 

Redundanc Chk 

Word Parity 
Sync 

06.16.01.1 
(4G) 

Disconnect 
Sync 

• On 

Off 

06.16.02.1 
(3A) 

Reset BCD Mode Tgr (06.20.02.1) 

Parity Trap if 
Enabled 
{to CPU) 

Redundancy Check 
Trap if Enabled 
(to CPU) 

Disconnect Trap 
if Enabled 
(to CPU) 

Reset Chon Write Select Tgr (06.20.00.l) 
Reset Tope Select Tgr (06.30.00.1) 

60.30.11.1 
(SF) 

7 

1414 
Reset Write Condition 

Write 
Disc Delay 

On 

Off 

60.30.11.1 
(3F) 

Write 

Wri te Check Character 
Reset Go Tgr 
Start ROD Counter 

Sel • Rdy, Write 
On 1 usee I 

~ 60.60.30.1 
(3C) 

Off 

60.60.30.1 
(3B) 

60.60.20.1 60.30.S4.1 
(SC) (2A) 
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A 

C 

o 

Core 
Storage 

35 
C 

CPU 

MDR 

5 
1 
2 

01.20.01-08 

35 
C 

FIGURE 18. DATA FLOW, WRITE TAPE OPERATION 

2 

Storage 
Bus 

5 
1 
2 

02.05.00-36 

35 
C 

Channel Data Assembly 
Register Register 

5 
1 
2 Char 1 

Char 2 

Char 3 

Char 4 

Char 5 

06.10.00-12 

35 
Chor 6 

C 

1 
Character Count J 

To Parity Checking 
Circuits (06.18.02) 

4 

7904 
(any channel) 

06.18.00 

.-- To Parity Checking 
Circuits (06.18.02) 

B ~Parity 
.---__ -;A~ Tree 

.--------;-: --+J )----4-..:Od..:d:...-..:Ev..:en"-_-001 Write 2.V Tape BCD C-Bit r;:c Generator t--
Invert Write Parity 06.18.00 I 

I 
I 
I 60.40.51 

B 
A 
8 
4 
2 
1 

B B 
A 

Write 
A 

8 
Xlator 8 

4 
2 2 
I 06.11.05 

I 
/~, ~ 

!~ \ 
8 .:<.... 
" ,:::<... 2 ~ 
1 

Not 51 Select J ',. 
I I 

I 
BCD Mode Write Bus I 

" I 

I Not Write TM 
WC 2 ]A 

I Not Freeze 
R-W Reg 

60.40.52.1 

I (5C) 

06.11 .20-31 

22 (12-63) 

7 

1414-1 

60.40.51 

~ C 
B 

Read A .!'I'lI.~ 

Write 8 "ll,..." Register 4 '<1"'.0.. 
2 -J...j '-

60.40.51 I .~ 

Write 
Gate 

Write Condition 

I 
I 

9 

TAPE UNIT 
(729-4) 

Write Pulse 

L~~~~~, [f--~ t---" Driver~-
_w_ri_te_C_h_eC_k_C_h_ar __ -+H/'_~ r - L-- I 

Write Pulse 

Write Check Char 

C 
B 
A 
8 

" 

I 

I 
I 
I 

~Triggerl I rl-l17 .~ f-oor-- Write Head 1 

j 
~ r-- Driver !----;;!. 

LJ A Off t-oo ~ 
I' - '--



A 

C 

D 

Console 
,---- Indicator 

CPU 

Skip Sync 

On 

02.10.74.1 
(2C) 

A2Dl 
02.10.74.1 

(4E) 

FIGURE 19. 1-0 CHECK AND REDUNDANCY CHECK, WRITE TAPE OPERATION 

02.10.74.1 
(3 F) 

02.13.02.1 

02.13.11.1 

02.1d.07.1 

02.10.06.1 

02.12.36.1 
(4F) 

Tum On Channel Check 
Console Indicator 
for Selected Channel 

Channel X Trap Demand 

(starb CPU trap procedure) 

Redundancy Trap 

4 

02.12.36.1 
(3E) 

(puts bit into pos 16 of store loc) 

TRe Il1$truction 

Step IC 
(Skip next 
instruction) 

Transfer to location Specified by TRe Instruction 

7904 

I 800 ns 

late RCH Y ~f--C:-:h-a-n-W-R-:-S-----.{~ Late RCH or 
WC =0 

06.20. 10. 1 .eN.:::o.:..t ",T g",r,-'I...:4_c:-::-:-::--aoj A 
(2H) Not Write lst B Cycle Tgr 

RC H and No WRS 

Transmission Loss 

":"AU Error 

A Tape Select 

06.1S.02.1 
(4B) 

800 ns 

Reset-Load Chan 
Not Chan Rd or Wr 

A5D3 

Not DR lDD 

WC *0 

Write 551, CC6 

Redundancy 
Check • On 

Off 

06.20.10.1 
(4G) 

06.20.10.1 
(SA) 

7 

Write Condition from TAU 

Computer Reset to TAU 

06.20.10.1 
(3F) 

Wri te Disc to TAU 

A '>-------_ Force WC 0 
(to stop data transmission 06.1S.02.1 

(4D) 

06.1S.02.1 
(3D) 

Enable TCT 
and Word Parity 

06.16.02.1 
(2D) 

from storage) 

Enabled and Chan Disc, Ao See 
Note 

On 

Off 

• 

06.16.00.1 
(3C) Redundancy 

Check Sync 

A >---f----t • On 

POD TRC 

06.1S.04.1 
(SA) 

DiscM 

06.16.02.1 
(SD) 

Chan Select A f_ ..... ____ --'C"'h ... onc...;.T=RC=--_-t 
=::"':::=~-..t/ 

Condition Met 

06.1S.02.1 
(4G) 

Off 

06.16.02.1 
(4D) 

Not 

Chan Busy 

06.16.02.1 
(2F) 

Indicator 
Sync 

. 06.1S.04.1 
(3 B) 

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

Not Rd Delay 

Not Wr Delay 

60.S0.50.1 
(2C) 

1414 Write 

~ 
60.60.30.1 

(3G) 

Error 

On 

Off 

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

Manual Reset 
TAU Reset 
Wd 30 or Rd 30 
Backspace 
Erase Call 
Rewind Call 

A Reg VRC 
R-W Reg VRC 

. Skew 
No Echo 
Wr De I ay Noise 
Write Compare 
LRC 

Write Errors 

Rewind and Unload Call 
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A 

B 

C 

D 

02.05.45.1 

02.13.12.1 

02.13.02.1 

CPU 

Memory Pari ty 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) 

2 

Write Odd 
Count 

06.18.02.1 
(4B) 

Wr SS 2, 6th Char Tgr On 

Pari ty Error from Mem 

Not Read DD with Suppressed Par 

B4Dl 

Chan Disc, Ao 

Trap E4DI 

FIGURE 20. WORD PARITY ERROR, WRITE TAPE OPERATION 

3 

Word Parity 
Error 

4 

7904 
(any channel) 

• See 
Note 

Enable TCT 
and Word Parity 

• On 

Off 

06.16.00.1 
(3C) 

5 

"'>-----... --, • 
.---~~------------------------~./ On 

6 

Force WC 0 

06.18.02.1 
(2 B) 

06.16.01.1 

(to stop data transmission 
from storage) 

06.18.02.1 
(3F) 

06.16.01.1 
(IG) 

06.16.01.1 
(51) 

06.18.02.1 
(2F) 

Chan Disc A4 

06.16.01.1 
(5G) 

Word Parity 
Sync 

(41) 

• On 

06.16.01.1 
(4G) 

Not Chan Busy 

Enable CWT, EOF, End, Unend On 

Enable TCT, Word Parity On 

24 (12-63) 

06.16.01.1 
(2 H) 

06.16.01.1 
(21) 

r:--, 
I T,:,p I 

r-------.. Pro
ority 

Trap Priority 

~i::u!..!J 
06.16.03.1 

06.16.01.1 
(11) 

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



Note: 

CPU 

If ElT instruction is executed with tope end 
trigger on, tape end trigger is turned off 
and program does not skip. 

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

02.04.45.1 

FIGURE 21. ETT, END-OF-TAPE OPERATION 

2 4 

7904 
(any channel) 

Tgr140r 
Not Chan RDS 

06.15.00.1 
(3C) 06.15.00.1 

(3 B) 

06.15.00.1 06.IS.00.l 
(4E) (2D) 

Ind Sync Jl 

I Sec Op Err 
I Chan Select A >------------
I 06.15.00.1 
I (4F) 

1 

Condition Met 

06.15.00.1 
(I A) 

Tape Select 

5el and Tape Ind On 

06.15.00.1 
(5B) 

06.15.04.1 
(3B) 

6 

1 I 

1 I 

114141 
1 1 

I I 

TAPE UNIT 
(729 IV) 

I ! 
I I Write Status 

~~~~------~, I I Not Fi Ie Protect 
I I End-ol-Iope Photo Ceil 

TU.09.SS.1 
Turn Off Tape Indicate 

TC 3 
(4D) 

06.1S.04.1 
(2E) 

IC 23 

TU.09.SS.1 
(3E) 

S elect and TI On 

A 

B 

C 

D 
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A 

C 

o 

Memory 
Protect 

CPU 

SS 17 __ ---j 0 14---<~ 

Trap 1301 • Not Higher Priority Trap or Priv Inst 

r-'--I......../A I Mem Prot MO~de 
02.13.10.1 

(20) 
02.13.10.1 

(3G) 

On r '-...:...1 ~ 
I-- "-.Iot-------1 0 SS 14 ------1010----« A [ -

Off 02.13.05.1 
~ (4F) 

02.13.05.1 
(21) 

02.13.05.1 
(5G) 

02.13.12.1 
(2D) 

02.13.12.1 
(3A) 

Chan Trap E 

St /iarts CPU Trap Procedure Ir _____ -</~A,.",..l'~"II,=Ow-::ITr~"~=;:-~T.'=:P'=-----'--( 
Chan B Trap Demand 

~ l Not Mem Prot Mode 

Channel 02.13.02.1 13Dl.Not Higher Priority 02.13.02.1 
~./'l (2G) Trap or Priv (nst (4E) 

~ ~/A' ll---Sa-m-'pll-e -=-'1-0 T",p' 

02.13.06.1 
(5H) 

Chan C Trap Demand 

Chan D Trap Demand 

Chan E Trap Demand 

SS 34 
02.05.34.1 

I Disconnect Trap 

Word Par Sync 

: Wocd Pad,y T,op '-A [14-__ ----<. ,A,J .... _Na_' C_h_o_n_Bu_,_y-j4--

I ~ 06.16.01.1 \:J 
06.16.01.1 (11) 

1 (II) 06.16.01.1 
(2 H) 

I 

ASDI 

Enable CWT, 
EOF1 End, Unend 

"-_-+1-"; ,----- • 
J A .r--+i On I---~ 

j.--
06.16.02.1 

(IS) 

7904 
CHANNEL S 

Off 
'-

02.13.06.1 
(41) 

02.13.05.1 
(4E) 

E Time Late J A 

POD Enobl. ~.I 
~02~.~04~.~~.1----~1-----;1 .~H) 

06.16.00.1 
(4A) 

r---
Off 

'-

Channel 

B 
C 
o 
E 

Store locatron 

14 
16 
20 
22 

06.16.00.1 
(3A) I E Tlm~;r ________ ~ 

1 AOOI J. 
1 

06.16.00.1 
(41) 

I 
Channel 

~ect 

On • 
I--

Disconnect 
Sync 

A4D3 ~f".. r-- • L-..w... Disconnect Request - ::J A>- ..... On _I ;::-..>---4--+------'_1'-. ./ '-'r--- Not Chan Busy ~ I ' EOF Req 

06.20.13.1 ~ 06 16 02 I All Req 

From Next More 
Remote Channel 

Remote Trap 
Priority Requested 

K 

Trap 

~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

Off 

'-
06.20.13.1 

(4C) 

(3D) I - Off . . . 
06~.1 (2C) Unend Req 

(3A) Wd Par Req 

Rdny Chk Req 

: n Trap 

~~~ ~. 
06.1:.03.1 ~V>--,----.-~--I ::f 1---+----1 

FIGURE 22. DISCONNECT TRAP, WRITE TAPE OPERATION 

26 (12-63) 

On I--
I-

Off 

O~.I 
(2S) 

Chennel 
Trap 

~ 
On I--

I-
Off 
'-

02.13.03.1 
(2E) 

E401 _I' 

T,op Pdodty T~/ __ --oJt5>-"A 

1----::.. 06.~6.02.1 
06.16.03.1 (5C) 

(5 HI 

06.16.03.1 
Enable Inst ..J:\ (58,SC) D 
Chan Busy. Not An Req~ 

I 06.16.03.1 
(I H) 

Allow Chon Traps 
A)--'I --'-l-~-------------------------------------~~ 

02.13.03.1 I t 
(IC) I To othe, 

I channels 

I 
I 
I 
I 
I 

To other 

'hOr' 
Not Chan Trap Demand 

'----------ootl 

I 
I 
I Chan Trap MF 

(4S) 06.16.03.1" 
(3~) 06~.1 

(2D) 

LJ-------+-----=:=:j~ 

E Time late 

06.16.03.1 
(5 F) 

06.16.03.1 
(2A) 

Remote Trap Priority Requested 

Next Channel 
Nearer MF 

10 II 

0 I 12 3 4 5 0 I 2 3 4 5 0 I 2 3 4 5 0 I 2 3 4 5 0 I 2 1 3 450 I 2 3 4!5 0 I 234 51 

1 

I 
Ie rl 

i I F,e 
I 

! 

I 

I 
Earl 

E 0' , 

I 
I 

A 

S 3 + 3 3 + I ENS CWT,EOF,ENO,UEND (06.16.00) , 

,hon dl.LLU) 

I 

I ct;Is,'ycIe'-r---r::: I 

I is coll.,t{2Dl.-t7 

! 

AIDI I , 

I 
I 

'~n ! 
, 

ho~ di c' d" yn (0 .1 .0 ) , /Ch t,rap,' 

I 
A4D3 

! 
E401 

I , 

i disc sync- d sc e .. t 0 .1 .0 , ,/ isc 'yn 

I 

enabled 0----':::': 

! 

, 
not chon busy ~ 

.1Lo) I ! disc request" -+ --L . '1 t, p ,; rit (0 )' n '" . 
allow chan traps. 

I I 
--E 10 • lID 

dian trop demand'.j--~ 
.ob I remote trap pri req f< . d sc ra (0 .1 di c q r" I I ,d"f,eque,' 

'rap P''tt 

t, p (l6. I 11 ~o word parity error' ~ -"'a, p rit '6. I) i 
_ c 

tr p' 
chon busy 0 enb cwt"_~ 

I 
I trap priority. -I--f/' 

; I i 
.1 .ob) 1 I ral~ pro ri , on el trap (0 ~I 0 'Iy' 

1 I teo 3 1 

I 

, -- '2D 

chan tropo~ .1 .0J) 

I 

A bi 321 (0 

I 

cha~561~ p..p.. ,p 1 1 I II I chon trap' 
chan B or C ~ ~~ 

33 (0 
15 D 2 ___________ 

I 
1 I 

10 e" ny~ do, E 02 15.3 I 1 

, nd op tgr 

C 

! 

isc tro I" , d,o ., ) 
en tro "E ear y 

The I cycle is the cycle of the first instruc- ~ ,d po ity'_ S po I (0 .1 .1 ) 

tion found after the trapping. This instruc-
, tr p' eo Iy 

tion cannot be executed because "CHANNEL 
I-R TRAP" gives "FORCE TRAP" which blocks o y rap. ~ 

2.12 .05) 
the main gates of this instruction. E e rl 'A D1 

o y :O} E Ipte r- I"R it ~5 D2 13~0\ 

I 

I ! 

I 
I 

I 
1'5 2 : 

I 

rrnrr E d P ( 2 .15 . 5) I 

I I I I I D 

fiGURE 23. DISCONNECT TRAP TIMING 



WRITE TAPE 

1-0 CHECK REDUNDANCY CHECK WORD PARITY ERROR 
(Turns on con.,l. 1-0 check light) (Tums on console channel check light) (Turns on console channel check light) 

Caused by: Caused by: Caused by: 

1. late RCH or initial we zero. 1. Tape wri te error. 1. B cycle storage bus parity. 
(0) Causes computer reset to TAU at write (a) A reg VRC 

condition time. (b) R-W reg VRC 2. Odd-even count of six characters does not agree 
(c) Skew with word C bit from CDR. 

2. RCH and no WRS. (d) No echo 
(e) Write delay noise 

Error detection: 3. Transmission loss. (f) Write compare 
(0) Causes write disconnect to TAU. (g) LRC 

1. If enabled for word parity trap, force we zero on 
error and trap ofter disconnect. 

Enor detection: Error detection: 
2. If not enabled for word parity trap, but disconnect 

1. lOT instruction. 1. If not enabled tor trap, redundancy check is tested trap is enabled, store parity Aag bit along with 
(0) If 1-0 check, execute next instruction. by TRe instruction. disconnect flag bit when disconnect trap is taken. 
(b) If not 1-0 check t skip next instruction. (0) If redundancy check, turn off redundancy 

check tgr and transfer. 
(b) If not redundancy check, proceed with program. 

2. If enabled for trap, force WC zero on error and trap 
after disconnect. 

TRAPS (Taken after channel disconnects) 

1. Disconnect: enabled by "Enb eWT, EOF I End, Unend" trigger. 

2. Redundancy check: enabled by IIEnb TeT and Word Parity" trigger. 

3. Word parity: enabled by t'Enb TCT and Word Parity" trigger. 

READ TAPE 

1-0 CHECK REDUNDANCY CHECK WORD PARITY ERROR 
(Turm on con",le 1-0 check light) (Turns on console channel check light) (Turns on con",te ctlOnnel check light) 

Caused by: Caused by: Caused by: 

1. RCH and no RDS. 1. Tape read error. 1. B cycle storage bus parity. 
(a) R-W reg VRC 

2. Transmission loss. (b) LRC 
Error detection: 

Error detection: 2. Bit count of character does not agree with e bit 
1. If enabled for word parity trap, force we zero received with character. 

on error and trap after disconnect. 
1. lOT instruction. 

(a) If 1-0 check, execute next instruction. Error detection: 2. If not enabled for word parity trap, but disconnect 
(b) If not 1-0 check, skip next instruction. trap is enabled, store parity flag bit along with 

1. If not enabled for trap, redundancy check is tested disconnect flag bit when disconnect trap is taken. 
by TRe instruction. 

(a) If redundancy check, turn off redundancy check 
tgr and transfer. 

(b) If not redundancy check, proceed with program. 

2. If enabled for trap, force we zero on error and trap 
after disconnect. 

TRAPS (Taken after channel disconnects) 

1. Disconnect: enabled by "Enb CWT, EOF, End, Unend" trigger. 

2. Redundancy check: enabled by "Enb TCT and Word Parity" trigger. 

3. Word parity: enabled by "Enb TCT and Word Parity" trigger. 

4. Unusual end (last tape word incomplete); enabled by "Enb CWT, EOF, End, Unend" trigger. 

5. End of file (tape mark read from tape): enabled by "Enb CWT, EOF, End, Unend" tri9ser. 

FIGURE 24. ERROR AND TRAP CONDITIONS, TAPE OPERATION 
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READ TAPE OPERATION (Figures 25-41) 

Characters are read from the tape unit through the 
1414 into the assembly register of the channel. When 
each group of six characters is assembled, the 6-
character word is transferred to the data register 
and then to storage. 

The word counter in the channel is normally set 
higher than the number of words in the record; trans
mission stops when the tape reaches the inter-record 
gap. Figure 25 shows the sequence of the read tape 
operation. 

Read Selecting the Channel (RDS) 

The RDS instruction initiates the read operation 
(Figure 26). The address portion of the RDS instruc
tion selects channel B, C, D, or E, selects the tape 
interface of that channel, and selects a particular 
tape unit on that interface. The operation portion of 
the RDS instruction sets up the channel for reading; 
that is, it conditions certain circuits that will allow 
data read from the tape unit (through the 1414) to 
enter the channel through the tape interface. The 
RDS operation ends, and the program goes on with 
the next instruction while the tape unit is getting up 
to speed. 

Command Word Loading (RCH) 

An RCH instruction for the channel just selected is 
executed, causing a command word to be sent from 
storage to the channel. The command word, when 
entered into the channel, sets the word counter and 
address counter. The word count in a tape read 
operation is usually insignificant, because if the 
tape inter-record gap is to stop the data transmission, 
the tape will reach the gap before the word counter 
reaches zero. The RCH instruction requires an I 
cycle and an E cycle, after which the program pro
ceeds with the next instruction. See Figure 27 for 
actions in the channel caused by the RCH. 

Character Transmission 

The tape unit reads the first character, puts it on the 
read bus, and sends a read strobe signal to the chan
nel (Figure 28). The read strobe signal trips off a 
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series of three single-shots in the channel. The 
single-shots check each character received for proper 
parity, control the character counter (make sure each 
character goes into its proper place in the assembly 
register), and control a circuit that keeps track of 
the odd-even count of each group of six characters. 
This latter job is necessary because a parity bit 
must be assigned to the assembled word before the 
word is put into storage. 

After each group of six characters is received, 
the 6-character word moves from the assembly reg
ister to the data register. The assembly register is 
now empty and ready to receive the next group of 
characters. Because the data register is loaded, a 
B cycle is requested to move the word from the data 
register to storage. 

B Cycle 

On a read operation, the word counter not zero and 
the data register loaded cause a B cycle demand to 
be sent to CPU (Figure 29). The next CPU cycle 
following the request becomes a B cycle, during 
which the word in the data register moves to storage. 
The data register is now empty and ready to receive 
the next word from the assembly register. 

As words move from the data register to storage 
on B cycles, the word counter steps down. If the 
word counter was initially set lower than the number 
of words in the record, it will reach zero before the 
tape reaches the inter-record gap. No more B cycles 
are allowed, but the tape continues to the inter- , 
record gap. 

End Operation and Disconnect 

The tape moves into the inter-record gap, causing 
the read only trigger in the 1414 to turn off (Figure 
30). This action drops the TAU busy line to the chan
nel. The fall of TAU busy at the channel turns on the 
disconnect call trigger. When the last word moves 
from the CDR to storage, the channel disconnect 
trigger turns on. This trigger resets all the triggers 
that were maintaining the channel in a read tape sta
tus, and sets up the trap sync triggers for any trap 
conditions that might have occurred on the read op
eration. The channel is now not busy and may be 
used by CPU for another read or write. 
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reaches a count of 4. I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

The lst Char TM Tgr remaining on (true tape mark): 
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disconnect ti me. 
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prevents the occurrence of successive B cycles; B cycles are 
permitted to occur no faster than once every three CPU cycles. 

Note 3: A word count zero condition is simulated in the word count 
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This forced "WC zero" blocks further B cycles (no more words 
aTe stored in memory). The rest of the tape record is read, 
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merely pile up in the CDR. 
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FIGURE 25. READ TAPE OPERATION SEQUENCE 

CHARACTER READING 
(FIGURE 28) 
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B CYCLE 
(FIGURE 29) 

DISCONNECT 
(FIGURE 30) 
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Needed) 
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FIGURE 26. RDS, READ TAPE OPERATION 
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FIGURE 28. CHARACTER READING, READ TAPE OPERATION 
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FIGURE 29. B CYCLE, READ TAPE OPERATION 
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Turn On Channel Check Console 
Indicator for Selected Channel 

Chan X Trap Demand 

(Starts CPU trap procedure) 

Redundancy Trap 

Step Ie 
(Skip next 
instruction) 

(Puts bit into pos 16 of store location) 

TRC Instruction 

Transfer to Location Specified 
by TRC Instruction 

Reset-Load Chan 

Not Chan Rd or Wr 
RCH and No RDS 

ASD3 

DR LDD 

Transmi~jon Loss WC <0 
Read SS 1, CC 6 

TAU Error 

A J..-.2T~apeE..:S~e:c'le,=-ct~ __ 

Chon Busy 

Not First Char TM 
in Binary 

1st Char TM 

Read 55 I 

Chor Counter 2 

Condition Met 

TAU Error 

~ 

06.15.02.1 
(4D) 

06.15.02.1 Enabled and 
(4E) Chan Disc I AO 

06.18.01.1 
(4A) 

POD TRC 

Chan Select 

7904 
(any channel) 

06.20.10. I 
(58) 

Redundancy 
Check 

• See 

Enable 
TeT and 
Word Parity 

• Note On 

Off 

06.16.00.1 
(3C) 

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

Redundancy 
Check Sync 

• 

(to stop data transmission 
to storage) 

Trap Priority 

06.16.02.1 
(1 F) 

r---, 

C an 
DiscM 

A >--+--___ On t.--=-c---* A 
Not Chan 1~:ritY~' 

06.16.02.1 
(50) Off 

Busy 06.16.02.1 
(2F) 

ICircuit-1 
L __ J 

06.16.03.1 
06.16.02.1 

(40) 

o 06.15.04.1 
(5A) 

LOOI 

Chon TRe 
A>--~~----------~~~-4~1 

06.15.04.1 
(58) 

Indicator 

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

A Not Rd Dela 

Not Wr Dela 

60.50.50.1 
(2C) 

1414 

Error 

On 

60.50.50.1 
(3 B) 

Nianual Reset 
TAU Reset 

Read Errors: 

R-W Reg VRC 
LRC 

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

B 

C 

D 

02.05.45.1 

02.13.12.1 

CPU 

Memory Parity 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 

4 (Starts CPU trap procedure J 

2 

FIGURE 33. WORD PARITY ERROR, READ TAPE OPERATION 

3 

Pority Error from Memory 

Not Read DD with Su ressed Par 
B4Dl 

Chan Disc, AO 

Trap E4Dl 

06.18.02.1 
(3F) 

06.16.01.1 
(IG) 

06.16.01.1 
(51) 

36 (12-63) 

4 

Word Parity 
Error 

On 

06.18.02.1 
(2 F) 

• 

7904 
(any channel) 

Enable TCT 

• See 
Nate 

and Ward Parity 

On 

Off 

06.16.00.1 
(3C) 

• 

5 

06.16.01.1 
(41) 

Word Parity 
S nc • 

'I 

Chan Disc A4 On 
Not Chan Busy 

06.16.01.1 
(5G) 

Off 

06.16.01.1 
(4G) 

Enable CWT, EOF, End, Unend On 

Enable TCT, Word Parity On 

06.16.01.1 
(2H) 

6 

Force WC zero 
(to hasten disconnect) 

06.16.01.1 
(21) 

r - , 
I Tr?p I 

PI'I
r----~ority I 

I Circuit 
L _ J 

06.16.03.1 

Trap Priority 

06.16.01.1 
(11) 

• Note: Turned on by enabl e 

instruction (mask bit 16) 

7 



A 

C 

o 

02.10.06.1 

End Op 

On 

Off 

02.15.39.1 
(2B) 

CPU 

02.04.45.1 

Write 

Read 

Backspace 

WEOF 
Rew 

Run 

Channel in Use 

(Turns on "channel tn use" 
console Indicator for 
selected channel) 

To Other 
Channels 

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

BSR is nal followed by an RCH. 

A4.501 

02.15.36.1 
(30) 

FIGURE 34. BSR, BACKSPACE OPERATION 

4 6 

7904 1414-1 
(any channel) 

,:.......--:.......-------------------------~~=-=~--__« 60.68.41.1 
Tape Sel • Rdy from TAU I Tape Ready 

Chan Selected and 
1-0 MF 
End Op 

• Nol Bus ~~~ TIme To e Select A >-__ ...-1 

:..:::::..:....---1 A>----::-06,-;.~2O;'.01.l AIOI 

On 

06.20.09.1 
(2G,3H) 

06.20.01.1 
(50) 

7.!a~",Se=ec""......,", A 
A502 

(40) 

06.20.01.1 
(IE) 

06.20.01.1 
(3E) 

Channel 
Busy 

On 

Off 

• 

L ________________ r-____ ~--Se-c-o~p-~~sP--_+----LA,;~Ba~C~k=spa~c=e~C~a=11~ __________________ .... ~~--------------------~~~~~~~ 
TI-SI Busy 

Chan Select 

1-0 MF End Op 

06.20.09.1 
(Ie) 

06.20.11.1 
(30) 

06.20.12.1 
(4C) 

• On 

Off 

06.20.12.1 
(2B) 

Computer Reset to TAU 

Tape Selecl 

A Tape Selecl at Load int 

06.20.11.1 
(48) 

TAU Busy I Tape Busy 

...,.o--:-T a:.!pe:.::...:S:;e.:.:le:.:c::.t_ 'I 
06.20.12.1 

(4A) I 

Disconnect 
Call • 

I 
I 
I 

06.20.12.1 
(I F) I 

I 
I 
I 

Se lec t at Loadpoi nt 

Backspace 

On 

Off 

60.60.02.1 
(5A) 

60.68.41.1 

Chan A End 0 

02.15.36.11 
(5E) L---------~O~------------~"A::::>-----------------------------------------------------ll~T~u~rn~O~ff~T~a~p~e~l~nd~i~ca~l~e __ ~ 

Tape Selecl 

06.15.00.1 
(2A) 

06.15.00.1 
(IA) 

60.68.31.1 

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

2. 050 - reset Go (coast to a stop) 

3. 096 - set bockward tgr (puts lope 
unit in read status). 

4. 0160 - set Go, gate on final amps. 

5. 0180 - set read condition (gates 
A and B regs). 

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

7. RC7 - set ROD Igr and run ROD clr. 

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

9. RC7 - again set ROD tgr and run 
ROD clr. 

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

11. RoD16 - reset read condition. 

12. R0022 - resel Go. 

13. R0064 - reset backward tgr. 

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

C 

D 

CPU 

02.04.45.1 

Write 

Read 

Backspace 

Write End-of-File 
Rew 

Run 

To Other 
Channels 

Note: The selection of channel, interface, 
and tape unit is the same as for 
ROS and WRS. 
WEF is not followed by an RCH. 

7904 
(any channel) 

Tape Sel • Rdy from TAU Tape Ready 
r-----'------------------------------------t--'---'----< 60.68.41.1 

Chan Selected and 
Not Busy in L Time 

A201 

06.20.01.1 
(50) 

To Select 
A202 

Sec Op 
WEOF 

06.30.00.1 
(4H) 

1-0 MF 
End Op 

On 

Off 

• 

06.20.01.1 
(3E) 

Channel 
Busy 

~A~4~0=1~~A~--~ On • 
06.20.02.1 

(4A) 
Chon Disc 

Off 

06.20.02.1 
(28) 

Tape Select A 

06.20.01.1, 
(2C) 

Sec Op WEOF 

Erase Call to TAU 

06.20.02. I 
(3G) ,-

60.60.31.1 
(4H) 

I 
Not "Odd Parity to TAU" 

I 
I 

_J 

On t-_____ ~O~------~L=oa=d~p=oi~n~t=or-E=r=as=e--_. 

Off 

60.60.31.1 
(3 H) 

60.40.52.1 
(SA) 

60.60.02.1 
(31) 

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

Channel in Use 
02.10.06.1 4---=T:'-u=rn"'s:.:.on'"7."...:c;.:.ha:..n-ne-:l-:-in-us-e"""--------------+-t--__________ --l 

60.30.11.1 
(SF) 

Go 

End Op 

On 

Off 

02.15.39.1 
(28) 

console indicator for 
selected channel. 

A4.501 

02.15.36.1 

(30) 02.1S.36.1 
(SE) 

FIGURE 3S. WEF, WRITE-ENO-OF-FILE OPERATION 

Disconnect 
Call 

• On 

Tape Se ect 
AS02 

A 

06.20.01. I 
(1 E) 
Sec Op WEOF 

Chan 
Busy 

A To 

Off 06.20.12.1 06.20.12.1 

06.20.12.1 (4C) 
06.20.12.1 

(1 F) 

(2E) 
(3 E) 

Turn Off Tape Indicate 
>----------If-------..... 60.68.31 .1 

06.20.09.1 
(10) 

TI-SI 
Busy 

• On 

Off 

06.15.00.1 
(IA) 

Write Tape Mark Call 

06.20.12.1 
(28) 

Select 

38 (12-63) 

TAU Busy 

Tope Select 

06.20.12. I 
(4A) 

Wr TMCal1 

Sel • Rd 
Not Busy 

A 

Write TM 

60.60.31.1 
(3F) 

Off 

60.60.31.1 
(3D) 

60.30.11.1 
(3C) 

Write 

60.60.30.1 
(48) 

Tape Busy 

60:60.02.1 
(SA) 

On 

Rdy, Write 

1414 
(CONNECTED TO 729-4) 

60.60.30.1 
(4G) 

Write 
Disconnect 
Delay 

On 

Off 

60.30.11.1 
(3 F) 

Write 
Condition 

On 

60.60.30.1 

(3G) I usec 

60.60.20.1 
(5C) 

1-- -, 
I Write Check Character, I 

Reset Go, 
L Start RDD Ctr __ ~ 

Gote On Write Clock 

(write the TM) 

RDO 144 



A 

C 

D 

Secondary 
Op Decoder 

CPU 

02.04.4S.1 

Write 

Read 

Backspace 

WEOF 
Rewind 

Run 

Channel in Use 

To Other 
Channels 

4 7 

7904 1414 
(any channel) 

Tape Sel • Rd from TAU Tape Ready 
rJ:.:..::':::''':''':::::LC=~",----------------------_-+_:'''-_~ __ --c( 60.68.41.1 

1-0 MF 
End Op 

On • 
Channel 

• 
Chon Selected and Not 
Busy in L Time 
--""CAc;2"'D""I--~ 

>----0-6 .... 2""0.01. I AID I 
On 

06.20.09.1 
(2G,3H) 

06.20.01.1 
(SD) 

(4D) 

06.20.01.1 
(3E) 

Off 

02.10.06.1 ------:----:-----:------------+-+--------1-------------------------""" 
Turns on "channel in use" 
console i ndlcator for 
selected channel. 

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

REW is not followed by an RCH. 

End Op 

On 

Off 02.1S.39.1 

02.1S.39.1 
(28) 

(3A) 

FIGURE 36. RF:W, REWIND OPERATION 

I 
I 

To Select A 
ASD2 

06.20.01.1 
(1 E) I 

I 
I 

Rewind Call 
L-_______ ~--~S~e~c~O~R~e~w~in~d~~~~A~~~~~-----------T~1_7SI~B~u-sy----------+-~~~~~~ 

I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 

Not Sense Inst i 
1-0 MF End Op 

Chan A End 0 

02.1S.36.1 
(SE) 

06.20.09.1 
(28) 

06.20.09.1 
(1 E) 

06.20.11.1 
(3D) 

• 

06.20.12.1 
(26) 

06.20.12.1 
(2 E) 

Computer Reset to TAU 

Tope Select 

TAU Busy 

Tape Select 

06.20.12.1 
(4A) 

Disconnect 
Call 

On • 
Off 

06.20.12.1 
(1 F) 

60.60.02.1 
(SA) 

-..,Jo<-T",a=e.:e.Se",I.o:.ec",t..:a:.:.t-"L",ao::::d",· ",i",n:...t __________ -+-'S.::.e.::.le.::.ct:...o:...t...:L:...o_ad..:po--=in_t __ < 60.68.41.1 

06.20.11.1 
(48) 

L--------...,O~----------~~A~ _______________________________________________ ~.::.Tu.::.r:...n...:O:...f_f.::.To..:po-,l_nd_ic_o_te __ + 
Tape Select ./ 60.68.31.1 

06.1S.00.1 
(2A) 06.1S.00.1 

(IA) 

TAPE UNIT 
(729 IV) 

At Laod
point 

Rewind 

On 

Off 

TU.09.15.1 
(4D) 

Rewind 
Tape Unit 
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A 

C 

D 

CPU 

02.04.45.1 

Write 

Read 

Backspace 

WEOF 
Rew 

Rewind-Unload 

To Other 
Channels 

06.20.09.1 
(2G,3H) 

7904 
(any channel) 

Tape Sel • Rdy from TAU 

1-0 MF 
End Op Chan Selected and 

Not Busy in L Time Tape Select A > __ ~ 
""A2""O'-!I ___ -tA >---_V • On 

06.20.01.1 
(50) 

06.20.01.1 A1Dl 
(40) 

06.20.01.1 
(3E) 

1414 

Tape Ready 
60.68.41.1 

I 
Channel I 

• 
I 

I 
I 
I 
I Channel in Use 

02.10.06.1~==c.:..::=-:-:------:----:---------j-1f-------+------------------______ -' 
Turns on "channel in use" 

End Op 

On 

console indicator for 
selected channel 

Off 

02.15.39.1 
(2B) 

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

RUN is nat followed by an RCH. 

FIGURE 37. RUN, REWIND UNLOAD OPERATION 

Chan A End Op 

02.15.36.11 
(5E) 

.;.,::ape'=7c:.e;..:;e",ct,-"'I A 
A502 

Sec 01' Run 

Chan Select 

Rewind Unload Call 

TI-SI Busy 

06.20.09.1 • 
(IF) On 

Off 

06.20.12.1 
(2B) 

06.20.12.1 
(I F) 

TAU Bus 

Tape Select 

I 
I Rewind Unload 

I 
Select. Rdy 

Not Busy 

I 
I 
I 
I 
1 

I 
I 
I 

TU.09.10.1 
TC 37 Select Rewind (4F) 

L..-='---+---i7)>--==::"::==----(:A Select 

60.60.02.1 
(5A) 

TU.09.15.1 
(1 E) 

'-----~OI--T-o-pe-Se-I-ec-t----1~A~)>------------------_+---'T-=-ur-n_0:c.f_f_T",ap_e_l_nd_i_co_t_e .... 60.68.31.1 

06.15.00.1 
(2A) 06.15.00.1 

(1 A) 

40 (12-63) 

I 

TAPE UNIT 
(729 IV) 

Reset Wri te Status 

Rewind 

On 

Off 

TU.09.15.1 
(40) 

Rewind, 
then 
Unload 
Tape Unit 



A 

C 

D 

CPU 

02.04.18.1 02.04.4S.1 

Write 

Read 
Backs ace 
WEOF 
Rew 
Ruo 

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

WBr is not followed by an RCH. 

war operation storts like a WRS at 
loadpoint: tape 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. 

Channel in Use 

To Other 
Channels 

To Other 
Channels 

7904 1414 
(any channel) 

,T"'a"'p::e::Se::I_.-'R=d'-y.:.:f,::om'"-CTAcoU"--____________________________________ .,-____ T_a'-pe'-Rc..e_a.cdy ___ -« 60.68.41.1 

Chan Selected and 
Not Busy in l Time 

1-0 MF 
End Op 

__ Ta=e-,S",e",le",ot'------>ofA 00 
:..A:::20"O.l'--____ ~A ?-_____ .I/ 

06.20.01.1 
(SO) 

06.20.01.1 Off 
(40) 

06.20.01.1 
(3E) 

PRPos14 

• 

Trigger 14 • A>----'" On 

06.40.02.2 Chon Disc 
(4E) 

Off 

06.40.02.1 
(3 F) 

Channel 
Write Select 

• 

,..:B",la:::ok::..:..I-=O,-C=-h"e=ok::.-. ___ 06.20.10.1 

Erase 

Computer Reset to TAU 

06.19.0S.1 06.19.0S.1 
(SH) (4H) 

~ Tape Select I 
r -~ Write Cand from TAU 

06.20.10.1 06.20.10.1 I 
(2 H) (4 H) 

",Se",I..:.-,R",dL-__ ~ A 

Not Bus 

L-___________________ S_e_c_Oc:p_W_'_;t_e ___ ~--~/'A~---~ On 
60.60.31.1 

(4H) 

06.20.00.1 Chan Disc 
(4A) 

Off 

06.20.00.1 
(3 B) 

!opeSel~~. ____________ ~~----~ 
A2D2~ 

A401 

06.20.01.1 Channel 
(2D) 8u,y 

A >-------10/ 
06.20.02.1 

(4A) 

00 • 

60.30.31.1 

Erose 

On 

Off 

60.60.31.1 
(3H) 

60.60.02.1 

(31) 

Go 

60.30.11. 1 
(3C) 

02.10.06.1 ·--:T:-u-m-, -on--:C"c""'h-on-n-eC-1 :-;o-u-.. ""',C-, ---------------------------------------+-----------------' 

console indicator for I 

02.1S.39.1 
(2B) 

selected channel 

1-0 MF Eod Op 

Chan A End Op 

TAU Write Call ~ 
-;:To"'p"'e"'Se"'I"'"'"t ___ -tA >-___________ ~.A/ C>--='-"==:"."'-.-- I VO ~ 5el-. Rdy A 

_A_SD_2_____ 06.20.09.1 60.60.30.1 ,Nc.a_t c:Bu.c'y'----__ v 

06.20.01.1 (31) (5A) 60.60.30.1 
(1 E) TI-SI (4B) 

• 
Disconnect 
Call 

00 

Off 

06.20.12.1 
(1F) 

Chan Select 

1:88: J 0, (2S) 

06.20.12.1 
(4C) 

Ta e Select 

TAU Busy 

Tope Select 

06.20.12.1 
(4A) 

Write 

00 

Off 

60.60.30.1 
(3B) 

Sel • Rd , Write 

Turn Off Tape Indicate 
'-------------->0/ ° l--______ "'A Jr-----------------'------...; ... 60.68.31.1 

06.1S.00.1 
(2A) 

06.1~.00.1 

(1 A) 

FIGURE 38. WBT, WRITE BLANK TAPE OPERATION 

60.60.30.1 
(4G) 

Ga 

Write 
Condition 

60.60.30.1 
(3G) 
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A 

C 

D 

CPU 

Write 

Sec Op Reed 

~W~E~O~F ______ ~~~ ____ +-~ 0 
Rew 

02.15.36.1 
(IC) 

02.15.36.1 
(2C) 

A 

02.15.39.1 
(3A) 

02.10.06.1 

End Op 

On 

Off 

02.15.39.1 
(2B) 

Channel in Use 

Run 

Turns on II channel in use" 
consol e i ndt cator for 
selected channel 

FIGURE 39. SEN, TAPE READY TEST OPERATION 

To Other 
Channels 

To Other 
Channels 

06.20.09.1 
(2G,3H) 

Sec Op RDS 

Pos .Re 14 

Chan A End Op 

4 

Tape Select 

51 Select 0 

501 end Not 
Busy in L Time 

A2Dl 
Chan Sec Ops 

06.30.00.1 
(2E) 

06.20.01.1 
(4G) 

42 (12-63) 

AIDI 

1-0 MF 
End Op 

On 

7904 
(any channel) 

• 1----+-----------------.-\ 0 \----------------.!, Turn Off Tape Indicate 
Tepe Select A '>----------.-:.=:...::.::...-=::....:==-=-------~ 
..=:~='---_.J 

ta 1414 

Off 06.15.00.1 
(2A) 06.15.00.1 

(IA) 
06.20.01.1 

(3E) Reset CDR 1 CAe, ewe, Asm Reg.Set CC to 1 

Sec Op Read 

Pos Reg 14 

Channel 
Read Select • A >--------1 On 

06.20.00.1 Chan Disc 

(4E) 

06.20.00.1 
(3F) 

Trigger 14 • A On 

06.40.02.1 Chan Disc 
Off 

(4E) 

06.40.02.1 
(3F) 

Chan Selected 

06.20.01.1 
(1 F) 

Chennel 
Busy • A4D 1 A '>-----------...-1 On 

---~~/ 

06.20.02.1 
(4A) 

Chan Disc 
Off 

06.20.02.1 
(2B) 

A 

06.40.02.1 
(2G) 06.20.11.1 

(5G) 

Black Read Cell to TAU 

06.20.11.1 
(4G) 

Ready Test 

(Control line 
for ready test 
operation) 

06.20.09.1 



'CH -------.... 4_- Next Instruction 

4 51 0 4 , 51 0 I I I 2 13 

Reset-load Channel 

I o I I I 2 I I I 1 I I I 
I I , 

I I I I I I I I 1 1 1 I I 1 

I I 
I I I I I I I I I I I I 

1 I I 
I 

1 

I I 1 I 1 
1 1 I I I I I I I 
1 I 

, 
I I 

1-0 Check to CPU 

1 i I 1- I 1 I I I I I I + I I I I I I 
1 1 I I I 

Reset ewe, CAe 

Set ewe to All Ones 

58 to CDR 

sa to ewe via CDR, 
SB to CAC, 
Step CC to 2 

Disconnect Call 

Set Tape Stotus Bi Is 
into Assembly Reg 

1 I 
I I 
1 1 

1 1 

1 I 
I 1 

I I 

: 1 

I I 

I I 
I 

i 
I 

I I 
I 1 I 

I 1 I 
I I I 
J I I 

i 
I 

I I 
I I I 

FIGURE 40. RCH, TAPE READY-TEST OPERATION 

we ~ 0 and DR Not Loaded 

CC -11 

Not 1st Chor 1M 
Chan RDS 

Not Reset-Load Chon 

ADDI 

06.20.23.1 
(SA) 

I I 
I 

I 
1 I I 1 I 

1 iT I 
1 I I 1 

I I I 
1 I 1 

I I I 
I I I 

1 

1 I I I 

1 

1 

I 
I 

1 

I 

I 

I 

I I 
I 1 

r-1--l 
I 1 

1 1 

I 
I 
I 
I 

Read Lost 
Word 

I 
I 
I 
1 

A '>------>1 

06.20.23.1 
(3B) 

I I 
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SIMPLEX INTERFACE LOGIC 

SIMPLEX INTERFACE WRITE OPERATION 
(Figures 42-47) 

Words are transferred (in parallel) from storage to 
a 7904 channel, and then sent a character at a time 
to the 1-0 device attached to the Simplex interface of 
that channel. 

The word counter in the 7904 channel determines 
the number of words transmitted. It is initially set 
for the desired number of words, and reduced by one 
as each word is transmitted. When the counter 
reaches zero, transmission stops. 

Figure 43 shows the sequence of the write Simplex 
operation. 

Write Selecting the Channel (WRS) 

The WRS instruction initiates the write operation 
(Figure 44). The address portion of the instruction 
selects channels B, C, D, or E, and selects the 
Simplex interface of that channel. The operation 
portion of the instruction sets up the channel for 
writing; that is, it conditions certain circuits in the 
channel that will allow writing to the 1-0 device 
through the Simplex interface. If the device is ready 
to receive data, the WRS operation ends, and the 
program goes on with the next instruction. 

Command Word Loading (RCR) 

An RCR instruction for the channel just selected is 
executed, causing a command word to be sent from 
storage to the channel. The command word, when 
entered into the channel, sets the word counter and 
address counter. The RCR instruction requires an I 
cycle and an E cycle, after which the program pro
ceeds with the next instruction. 

The word counter not zero and the data register 
not loaded cause a B cycle demand. See Figure 13 
for actions in the channel caused by the RCR. Al
though this figure is in the write tape section of the 
manual, it is valid for RCR, Simplex interface write. 

B Cycle 

The word counter not zero and the data register not 
loaded cause a B cycle demand to be sent to CPU 
(Figure 45). The next CPU cycle following the re
quest becomes a B cycle, during which the first 
word to be transmitted is sent from storage to the 
channel's data register. During this first B cycle, 
the first word immediately moves on to the assembly 
register, and a write command is sent to the 1-0 
device. 

Because the data register is now empty, another 
B cycle is requested; during this B cycle, the data 
register is loaded with the second word. At this 
point, the 1-0 device has been told that the channel 
wants to write, the first word is waiting in the as
sembly regiser, and the second word is in the data 
register. The channel now waits for the first service 
request from the 1-0 device. 

Character Transmission 

Characters are transmitted on demand of the 1-0 
device. The device asks for a character by sending 
a service request signal to the channel. The channel 
places the proper character on the write bus and tells 
the 1-0 device to take it by sending a service response 
signal to the device. 

Each service request trips off a series of three 
single-shots in the channel (Figure 46). The single
shots check each character sent for the proper parity, 
control the character counter (make sure each of the 
six characters is gated out of the assembly register 
in the proper order), and generate the service re
sponse signal. Mter each group of six characters is 
transmitted, the next word (always waiting in the data 
register) moves to the assembly register. This action 
causes a B cycle, which again fills the data register. 

As words move from storage to the data register 
on B cycles, the word counter is stepped down. When 
the word counter reaches zero, no more B cycles are 
allowed. The last six characters are sent to the 1-0 
device. The 1-0 device does not know this is the last 
word and asks for another character (service re
quest). Because the word counter is zero and the data 
register is not loaded, the channel sends a stop signal 
to the 1-0 device in place of a service response. The 
stop signal causes the 1-0 device to start the pro
cedure that will end the write operation and discon
nect the channel. 

End Operation and Disconnect 

The stop signal is received by the 1-0 device. The 
device checks to see that the transmission was cor
rect, and if it was, sends the end signal to the chan
nel (Figure 47). The end signal in the channel gen
erates end response, which is sent to the 1-0 device. 
If the transmission had not been correct, the 1-0 
device would have sent unusual end instead of end. 
Unusual end would have also generated end response, 
but, in addition, would have caused an unusual end 
trap. 
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End response at the 1-0 device makes the 1-0 
device write circuits inactive. This action results 
in command response being dropped. The fall of 
command response at the channel turns on the dis
connect call trigger, which subsequently turns on 
channel disconnect. The channel disconnect trigger 

Write Bus Lines C,B,A,8,4,2, 1 

Ooerational Out 

Command Lines (Read, Write ,Sense ,Control) 

Service Response 

Attention Response 

Stop 

End Response 

7904 7631 
Data File 

Channel Control 

Read Bus Lines C,B,A,8,4,2, 1 

Command Response 

Operational In 

Attention 

Service Request 

End 

Unusual End 

FIGURE 42. SIMPLEX INTERFACE SIGNAL LINES 

4{) (12-63) 

resets the triggers that were maintaining the channel 
in a write Simplex status, and sets up trap sync trig
gers for any trap conditions that might have occurred 
during the write operation. The channel is now not 
busy and may be used by CPU for another read or 
write. 
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FIGURE 43. WRITE SIMPLEX OPERATION SEQUENCE 

Instruction 

Turn On Write 1st Word 
Tgr 
(Reset at End of First B 
Cycle) 

CPU Continues with 
Program 
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FIGURE 47. END OPERATION AND DISCONNECT, SIMPLEX INTERFACE WRITE OPERATION 
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SIMPLEX INTERFACE CONTROL OPERATION 
(Figures 48, 49) 

A control operation is almost identical to a write 
operation. The difference is that in a control opera
tion, a control command is sent to the 1-0 device 
instead of a write command. 

The CTR instruction has a bit in position 14; the 
WRS instruction does not. Bit 14 causes trigger 14 
to turn on during the channel selection portion of the 
write operation (Figure 48). The control command 
is issued during the first B cycle. Words are trans
ferred to the 1-0 device in the same manner as for 
a write operation; transmission stops when the word 
counter goes to zero. 
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FIGURE 48. CONTROL COMMAND, SIMPLEX INTERFACE CONTROL OPERATION 
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SIMPLEX INTERFACE READ OPERATION 
(Figures 50-55) 

Characters are read from the I -0 device attached to 
the Simplex interface into the assembly register of 
the channel. When each group of six characters is 
assembled, the 6-character word is transferred to 
the data register and then on to storage. 

The word counter in the channel is normally set 
higher than the number of words in the record; trans
mission stops when the I-a device reaches the end of 
its record. 

Figure 50 shows the sequence of the read Simplex 
operation. 

Read Selecting the Channel (RDS) 

The RDS instruction initiates the read operation 
(Figure 51). The address portion of the instruction 
selects channel B, C, D, or E, and selects the Simplex 
interface of that channel. The operation portion of the 
instruction sets up the channel for reading; that is, it 
conditions certain circuits in the channel that will allow 
reading from the I-a device through the Simplex inter
face. If the device is ready to send data, the RDS 
operation ends, and the program goes on with the next 
instruction. 

Command Word Loading (RCH) 

An RCH instruction for the channel just selected is 
executed, causing a command word to be sent from 
storage to the channel. The command word, when 
entered into the channel, sets the word counter and 
address counter. The word count in a Simplex inter
face read operation is usually insignificant, because 
if the I-a device is to stop the data transmission, the 
I-a device will reach end-of-record before the word 
counter reaches zero. 

The RCH instruction requires an I cycle and an E cy
cle, after which the program proceeds with the next in
struction. Duringthe E cycle of the RCH, aread com
mand signalis senttotheI-O device. The channel now 
waits on the first service request from the I-a device. 

See Figure 52 for channel actions caused by the RCH. 

Character Transmission 

The I-a device reads the first character, puts it on the 
read bus, and sends a service request signal to the 
channel (Figure 53). The service request signal trips 
off a series of three single-shots in the channel. The 
single-shots check each character received for proper 
parity, control the character counter (make sure each 
character goes into its proper place in the assembly 
register), and control a circuit that keeps track of 
the odd-even count of each group of six characters. 
This latter job is necessary because a parity bit must 

be assigned to the assembled word before the word is 
put into storage. The single-shots finally send aserv
ice response signal to the I-a device; this signal tells 
the 1-0 device that the channel has received the char
acter and that the I-a device may send the next one. 

After each group of six characters is received, the 
6-character word moves from the assembly register to 
the data register. The assembly register is now empty 
and ready to receive the next group of characters. Be
cause the data register is loaded, a B cycle is requested 
to move the word from the data register to storage. 

B Cycle 

On a read operation, the word counter not zero and 
the data register loaded cause a B cycle demand to be 
sent to CPU. The next CPU cycle following the re
quest becomes a B cycle, during which the word in the 
data register moves to storage. The data register is 
now empty and ready to receive the next word from 
the assembly register. 

See Figure 29 for B cycle actions in the channel. Al
though this figure is in the read tape section of the man
ual, it is valid for B cycle, Simplex interface read. 

End Operation and Disconnect 

The I-a device reaches the end of its record, checks 
to make sure that the transmission was correct, and 
sends an end signal to the channel (Figure 54). The 
end signal in the channel generates end response, 
which is sent to the I-a device. If the transmission 
had not been correct, the I -0 device would have sent 
unusual end instead of end. Unusual end would have 
also generated end response, but, in addition, would 
have caused an unusual end trap. 

End response at the 1-0 device makes the I-a 
device read circuits inactive; this action results in 
command response being dropped. The fall of com
mand response at the channel turns on the disconnect 
call trigger. When the last word moves from the CDR 
to storage, the channel disconnect trigger turns on. 
Thi-s trigger resets all the triggers that were main
taining the channel in a read Simplex interface status, 
and sets up the trap sync triggers for any trap condi
tions that might have occurred on the read operation. 
The channel is now not busy and may be used by CPU 
for another read or write. 

As words move from the data register to storage 
on B cycles, the word counter steps down. 1£ the word 
counter was initially set lower than the number of 
words in the record, it will reach zero before the I-a 
device reaches its end-of-record. In this event, no 
more B cycles are allowed, and a stop signal is sent 
to the I-a device. The I-a device then sends an un
usual end signal to the channel, starting the channel 
disconnect procedure. 
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the 1-0 device. The 1-0 device sends no more characters 
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Note 3: A word count zero condition is simulated in the word count 
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Interface Write Operation" for the origin of 
service request and the termination of service 
response and stop. 

A :>----------T--------., 0 }---____ -"St"" '-C"C~ __________ ~ 
~C~h~oo~RD~S~N~0~t~D~D2S~el~ __ ~/ 

06.20.25.1 
(3G) 

06.17.00.1 
(SH) 

51 Select· Operational In 

A >_-------"S-'toL.p----~ 
F----4------------------------4--------------------+-----------------~~ 

CC 6 

_W~C~=~O~ ____ ~/'A>-----------~~ 

6th 
Character 

CC 6 

• 
06.20.25.1 

(lE) 

06.30.00.1 
(4E) 

06.20.23.1 
(3G) 

Read Lost- Word, A2 Dl 
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Chan 1-0 Check 
(to CPU) 

to CDR 

CDR 

Chan RDS, Not DD Sel 

6th Char Tgr 
6th Char Tgr 

06.20.25.1 
(lH) 

06.40.01.1 
(4G) 

06.20.25.1 
(lB) 

Reset CC to 1 

O}---________ ~R~e'~e_tA~,~m~R~elq~_ 

06.20.22.1 
(4H) 

Turn On Read Parity Generotor Tgr 

__ -2Re~0=d~L=0,~t~W=0,=d~,~A=2=D~1 ____ _., 
OJ-_____ T_'c~cn~O~o~DR~LD_'D_T~g~c __ _1 _ 

06.20.06.1 
(4C) 

1-0 
Device 

A 

C 

D 



A 

C 

~ 

D 

~ 

End 

__ S~I~S~e~le~ct~.~O~,~ln~ __ .. ~~A ~~U=nu~su=oTI.En=d~~ 
Tgr On 

06.40.00.1 
(3D) 

End 

________________________________________________________________________ ~E=nd ________ ~< 

End Response End Response 

06.20.29.1 
(3G) 

06.20.29.1 

~~~~~~~-------------------------(~2-G~)----------------------------------~F~o~lI~o~f~Co=m~m=o~nd~Re=s~po~n=se~S~ro=,=~=D~;s=c=on=n=ec=t~~~o=c=ed=u~'e~ ____________________________________________________________ C~o~m~m~o~nd~Re=sp~o~ns~e~ ____ ~( 

Channel Busy 19r 

TI-SI BusyTgr 

Disconnect Cal! Tgr 

Read Last Word TgT 

Asm Reg to CDR, 
C Bit to CDR, 
Reset CC to 1 

DR LDD 19T 

Channel Disconnect Tgr 

Trap Sync Tgrs 

Reset BCD Mode, Chon 
RDS, Unusual End, and 
51 Select Tgrs 

Note: 

0 1 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

If the end response trigger is turned 
on by the end signal, it is turned off 
by the fa II of command response. 

If the end response trigger is turned 
on by the unusual end signal, it is 
turned off by chonnel disconnect, AO. 

Disconnect Timing for Incomplete Last Word 

2 3 4 5 0 1 2 3 4 

I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

I I I I I I I I 
I I I I I I I 

I 
I I I I I 

I 
I I I I I I I 

I I 
I I I I 
I I I I I I I I 
I I I I I I 

I I I I I I I 
I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I I 

Command response has Send lost part-word to 
fallen; turn on disconnect 
call. 

CDR; request B cycle. 

5 

---
---

---
-- --

-- --

-- --

CPU 
grants 

B c cle. 

FIGURE 54. END OPERATION AND DISCONNECT, SIMPLEX INTERFACE READ OPERATION 

0 

Disconnect 
Call 

On 
Chan Disc, 

06.20. 12.1 "A:::3'--____ ~ Off 
(2E) 

06.20.12.1 
(IF) 

• 
Not Read Test 

Reset TI-51 Busy Tgr 

Turned on only if last word contains less 
than six characters. Channel disconnect 
must wait until a B cycle sends this lost 
part-word to storage. 

06.20.23.1 
(3S) 

A2 D1 
A 

B Cycle 

1 2 3 4 5 0 1 2 3 4 

I I I I I I I I I 
I I I I I I I I I I 

I I I I I I I I I 
I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I 
I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

Send last word to storage; Channe I goes not busy. 
okay now to disconnect. Set up trap sync tgrs if 

tra conditions exist. 

I 
I 
I 
I 

06.20.12.1 
(3C) 

Not Chan B C cle A >-----------------+1 
WC = 0 DR t LDD 

5 0 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

~ 
I 
I 

2 
I I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

06.20.13.1 
(SA) 

Ready Test 

Reset-Load Chan 

3 4 S 

I I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

Reset channe I 
control fgrs. 

06.20.13.1 
(SS) 

Asm Reg to CDR, C Bit to 
CDR (if needed), Turn on 
DR LDD Tgr, Reset CC to 1 

Channel 

Turns On End 
Response Tgr 

Word Parity Error 

R d d 

A 

See the figure titled "End Operation and Disconnect, 
Simplex Interface Write Operation" for the origin 
of end and command response and the termination af 
end response. 

Reset Disc Call Tgr, 
Reset Chan Busy Tgr 

• On 

Off 

06.20.29.1 
(3D) 

06.16.02.1 
(3A) 

06.20.29.1 
(4D) 

Unusual 
End 

Not Sense 

• Unusual End Trap 
if Enabled 

06.16.01.1 
(3D) 

Disconnect Trap if Enabled 

06.16.01.1 
(4G) 

Redundancy Check 
Sync 

• 

Word Parity Trap 
if Enabled 

Redundancy Check Trap 
if Enabled 

1-0 
Device 

Channel 
Trap to 
CPU 

06.16.02.1 
(4D) 

A 

Reset BCD Mode Tgr (06.20.02.1) 
Reset Chan RDS T9r (06.20.00.1) 
Reset Unusual End Tgr (06.20.29.1) 
Reset 51 Select T9r (06.40.02.1) 

AO D1 

06.20.13 
(3F) 

A 

c 

D 
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WRITE SIMPLEX 

1-0 CHECK 
(Turns on console 1-0 check light) 

Caused by: 

1. RCH and no WRS. 

2. Transmission loss. 
(0) Sends stop signal to 1-0 device. 

Error detection: 

1. lOT instruction. 
(0) If 1-0 check, execute next instruction. 
(b) If not 1-0 check, skip next instruction. 

TRAPS (Taken after channel disconnects) 

WORD PARITY ERROR 
(Turns on console channel check light) 

Caused by: 

1. B cycle storage bus parity. 

2. Odd-even count of six characters does not 
agree with word C bit from CDR. 

Error detection: 

1. If enabled for word parity trap, force 
we zero on error, send stop signal to 
1-0 device, and trap after disconnect. 

2. If not enabled for word parity trap, but 
disconnect trap is enabled, store parity 
fJog bit along with disconnect flag bit 
when disconnect trap is taken. 

Attention Trap 

UNUSUAL END 

Caused by: 

1. Error or unusual condition in 1-0 device. 

Error detection: 

1. If enabled for unusual end trap, trap after 
disconnect. 

2. If not enabled fOr unusual end trap, error 
is not detected. 

1. Disconnect: enabled by "Enb eWT, EOF, End, Unend" trigger. The channel attention trigger may be turned on at any time by the attention 
signal from the 1-0 device. If the channel is enabled for attention trap 
(Enb AHention trigger on), CPU executes a channel trap, storing the at-ten
tion flag bit. 

2. Word parity: enabled by "Enb TCT and Word Parity" trigger. 

3. Unusual end: enabled by "Enb CWT, EOF, End, Unend" trigger. 

READ SIMPLEX 

1-0 Check 
(Turns on console I-a check light) 

Caused by: 

1. RCH and no RDS. 

2. Transmission loss. 
(0) Sends stop signal to 1-0 device. 

Error detection: 

J. lOT instruction. 
(a) If 1-0 check, execute next instruction. 
(b) If not 1-0 check, skip next instruction. 

~ (Taken after channel disconnects) 

REDUNDANCY CHECK 
(Turns on console channel check light) 

Caused by: 

1. Bit count of character does not agree with C 
bit received with character. 

Error detection: 

1. If not enabled fOr trap, redundancy check is 
tested by TRe instruction. 

(a) If redundancy check, turn off redundancy 
check tgr and transfer. 

(b) If not redundancy check, proceed with 
program. 

2. If enabled for trap, force we zero on error, 
send stop signal to 1-0 device, and trap 
after disconnect. 

Attention Trap 

WORD PARITY ERROR 
(T urns on console channel check light) 

Caused by: 

1. B cycle storage bus parity. 

Error detection: 

1. If enabled for word parity trap, force WC zero on 
error, send stop signal to 1-0 device, and trap 
after disconnect. 

2. If not enabled for word parity trap, but disconnect 
trap is enabled, store parity flag bit along with 
disconnect [jag bit when disconnect trap is taken. 

UNUSUAL END 

Caused by: 

1. Error or unusual condition in 1-0 device. 

Error detection: 

J. If enabled for unusual end trap, trap after 
disconnect . 

2. If not enabled for unusual end trap, error 
is not detected. 

1. Disconnect: enabled by "Enb CWT, EOF, End, Unend" trigger. 

2. Redundancy check: enabled by "Enb TeT and Word Parity" trigger. 

The channel attention trigger may be turned on at any time by the attention 
signal from the 1-0 device. If the channel is enabled for attenfion trap 
(Enb Attention trigger on), CPU executes a channel trap, storing the atten
tion flag bit. 

3. Word parity: enabled by "Enb TCT and Word Parity" trigger. 

4. Unusual end: enabled by "Enb eWT, EOF, End, Unend" trigger. 

FIGURE 55. ERROR AND TRAP CONDITIONS, SIMPLEX INTERFACE OPERATION 
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SIMPLEX INTERFACE SENSE OPERATION 

The sense operation is essentially the same as a read 
operation. The main difference is that in a sense 
operation, the 7904 sends a sense command to the 
1-0 device instead of a read command. 

The SEN instruction has a bit in position 14; the 
RDS instruction does not. Bit 14 causes trigger 14 
to turn on during the channel selection portion of the 
operation (Figure 56). The sense command is issued 
during the RCH. Words are transferred from the 1-0 

device to storage in the same manner as for a read 
operation; the 1-0 device stops the transmission. 

Trigger 14 on holds the BCD mode trigger off, 
forcing binary mode; the sense words are transferred 
to storage without translation. 

If the sense instruction is executed for an 1-0 
device that is not ready (operational in line inactive), 
a bit is put in assembly register position 0, and the 
disconnect call trigger is turned on. The channel 
disconnects after the word in the assembly register 
is stored in memory. 
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A 

C 

D 

CPU 

02.04.18.1 02.04.45.1 1-0 MF 
End Op 

On 

011 

06.20.01.1 
(3E) 

• 

Sec 0 Read 

Pos Reg 14 

FIGURE 56. SENSE COMMAND, SIMPLEX INTERFACE SENSE OPERATION 

Channel 
Read Select 

A On • 
06.20.00.1 

(4E) 

06.20.00.1 

Chon Disc, AO (3F) 

Trigger 14 

• 

7904 

Block Unusua I End T gr 
06.20.29.1 

Hold BCD Mode T gr 011 
06.20.02.1 

Operational In 

SI Select 

Not Command Response 

A>-------to-l/ 

06.40.02.1 
(2A) 

06.40.02.1 
(2B) 

Reset-Load Chan 

This Trigger has no 
Name in the ALDis 

/ 
11 Dl A ~-----+~ On 

A 

06.40.02, 
(2G) 

Block Read Command 

06,40.01. 
(5C) 

011 

06.40.01.1 
(4C) 

06.40.01.1 
(3E) 

A 
On 

t---___ ---~.-".--.-_____ 

06.40.02.1 
(4E) 

06.40.02.1 
(3F) 

For SEN instruction, add to Figure 51 f 

RDS, Simplex Interface Read Operation 

51 Select 

06,20.11.1 
(5H) 

Not Operational in 

(1-0 Device Not Ready) 

06.20.12.1 
(3E) 

06.20,11.1 
(2G) 

For SEN instruction, add to Figure 52, 
RCH, Simplex Interface Read Operation 

06.20.11. 
(1 H) 

Sense Command 

Disconnect 
Call • On 

orr 

06.20.12.1 
(IF) 

Assembly 

-~. 

35 

06,11.20,1 

A 

to [-0 Dev ice 

c 

D 
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DIRECT DATA LOOIC 

DIRECT DATA WRITE OPERATION(Figures 57-66) 

Words are transferred in parallel from the CDR of 
the writing computer's channel to the CDR of the 
reading computer's channel. (The reading computer 
is assumed to be another 7040/7044 System.) When 
a word is sent to the reading computer: 

1. The writing computer's channel requests a B 
cycle to fill its CDR with a new word from memory. 

2. The reading computer's channel requests a B 
cycle to store its CDR contents into memory. 
The write operation ends when either computer's 
CWC goes to zero. 

Figure 59 shows the sequence of the direct data 
write operation. 

Write Selecting the Channel (WRS) 

The WRS instruction initiates the write operation 
(Figure 60). The address portion of the instruction 
selects charmel B, C, D, or E, and selects the DD 
interface of that charmel. The operation portion of 
the instruction sets up the channel for writing; that 
is, it conditions certain circuits in the channel that 
will allow writing to the 1-0 computer through the 
direct data interface. The WRS operation ends, and 
the program goes on with the next instruction. 

Command Word Loading (RCH) 

An RCH instruction for the channel just selected is 
executed, causing a command word to be sent from 
storage to the channel. The command word, when 
entered into the channel, sets the word counter and 
address counter. The RCH instruction requires an 
I cycle and an E cycle, after which the program pro
ceeds with the next instruction. 

The word counter not zero and the data register 
not loaded cause a B cycle demand. See Figure 61 
for actions in the channel caused by the RCH. 

B Cycle 

The word counter not zero and the data register not 
loaded cause a B cycle demand to be sent to CPU 
(Figure 62). The next CPU cycle following the re
quest becomes a B cycle, during which the first 
word to be transmitted is sent from storage to the 
channel's data register. The 37 outputs of the writing 
channel's CDR are immediately available at the input 
AND circuits of the reading channel's CDR. The word 
is not set into the reading charmel's CDR, however, 
until certain transfer controls are activated. 

Data Transfer 

The controls for transferring words from the writing 
to the reading computer are shown in Figure 63. 

The reading computer's channel must have been 
previously read selected by an RDS instruction, and 
must have had its CWC and CAC set by the RCH in
struction. 

The data register loaded trigger on in the writing 
channel (word waiting in the CDR to be transmitted) 
causes a ready write signal to be sent to the reading 
computer's channel. The data register loaded trig
ger off and the CWC not zero in the reading channel 
(reading channel ready to accept the word) cause a 
ready read signal to be sent to the writing computer's 
channel. In the reading channel, ready read and the 
receipt of ready write cause the 37 bits from the 
writing channel's CDR to be gated into its own CDR. 
In the writing channel, ready write and the receipt of 
ready read indicate that the word has been taken by 
the reading channel, and that the writing charmel may 
now request another B cycle to get the next word 
from memory. When the reading channel gated the 
word into its own CDR, it also requested a B cycle 
to store the word into its memory. 

When the B cycles for both computers have been 
completed, ready write and ready read are again 
generated and the next word is transmitted. This 
process continues until the CWC of either channel 
(transmitting or receiving) goes to zero. 

End Operation and Disconnect 

Either channel's (transmitting or receiving) CWC 
going to zero initiates the disconnect procedure that 
results in the disconnection of both channels. Norm
ally, the CWC of the writing charmel goes to zero be
fore the CWC of the reading channel. This is the as
sumption here. Refer to Figure 64. 

The CWC is stepped on each B cycle, and when 
stepped to zero, the CWC indicates that the last word 
to be transmitted is in the CDR. After each word 
is transmitted, the DD EOR gate trigger tests the 
CWC for a zero condition. If the CWC is zero on this 
test, the last word has been transmitted. A WC zero 
signal is then sent to the reading channel, turning on 
that channel's disconnect call trigger. A DD EOR 
signal is returned to the writing channel, turning on 
the writing channel's disconnect call trigger. 

The disconnect call triggers subsequently turn 
on their respective channel disconnect triggers. The 
channel disconnect triggers reset the triggers that 
were maintaining the channels in their respective 
read and write statuses, and set up the trap sync 
triggers for any trap conditions that might have oc
curred during the DD operation. The channels are 
now not busy and may be used by their CPU's for 
another read or write. 
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Output Data Bus (37 Lines) ! Input Data Bus (37 Lines) 

DD Ready Rea d Re,!,ote Ready Read 

DD Ready Write I Remote Ready Write 

Output Data Bus (37 Lines) 

DD Read Select 

DD Write Select 

DD Ready Read 
WC-O EOR 
Sense Output Lines (W Lines) Sense Input Lines (l0 Lines) 

PSL Reset Interrupt 

DD Ready Write 

WC=O 

Word Parity Error I Redundancy Errar 

DD Read Select Nat Used DD Read Select 

DD Write Select Not Used DD Write Select 
7904 SSL Reset SSL Reset 7904 
Data Not Used Data 

7904 Sense Outout Lines ilO Lines) 
Direct 

Data PSL Reset Data 
Channel SSL Reset Device 

FOF Channel EOF Not Used Channel 
No.1 Suppress Word Parity Error Suppress Word Parity Error No.2 

Not Used 
DD Demand 

Not Used 
DD Demand 

Input Data Bus (37 Lines) 

DD Demand 

EOR 

EOF I 
Sense Input Lines (10 Lines) Input Data Bus (37 Lines) I Output Data Bus (37 Lines) 

Suppress Word Parity Error Remote Read~ Read I D D ReadY Read 

D D Redundancy Error Remote Reedy Write I DD Ready Write 

D D Interrupt EOR WC=O 

Sense Inout Lines il 0 Lines) I Sen.e O,,'n,,' I ;np' tI n I ;np,\ 

FIGURE 57. DIRECT DATA CONNECTION SIGNAL LINES 
Interrupt PSL Reset 

Redundancy Error I Word Parity Error 

7040- 44 To 7040-44 Computer Connection 

Output Data Bus (37 Lines) I Input Data Bus (37 Lines) 

DD Ready Read I Remate Ready Read 

DD Ready Write i Remate Ready Write 

WC-O I EOR 

Sense Output Lines (10 Lines) I Sense Input Lines (l0 Lines) 

PSL Reset I Interrupt 

I 
I 

DD Read Select 
Nat Used DD Read Select 

DD Write Select 
Not Used 

DD Write Select 

7904 SSL Reset 
Not Used 

SSL Reset 7607 
Data Demand Demand Data 

Channel Not Used Channel 
EOF EOF 

Not Used 

Not Used Word Parity Error 

Word Parity Error Not Used 

I 

Input Data Bus (37 Lines) 
I 

Output Data Bus (37 Lines) I 
Remote Ready Read D D Ready Read 

Remote Ready Write I DD Ready Write 

EOR I WC-O 

Sense Inoc t Lines (] 0 Lines) I ~pn'p O,,'n,,' I ;np, (1 n I ;np,\ 
Interrupt I PSL Reset 

Sueeress Word Parity Error 
I Sueeress Word Parity Error 

7040- 44 To 7090-94 Computer Connection 

FIGURE 58. DIRECT DATA SIGNAL LINES FOR 7040-44 AND 7090-94 
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A 

C 

D 

WRS 
(FIGURE 60) 

1. Reset ewe, CAe, 
CDR, Asm Reg, DO 
Status Tgr 

2. Turn On Chan WRS 
Tgr 

Turn On Main Frame 
End Op Tgr 
(CPU Goes to I Time of 
Next Instruction) 

I 

I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
~ 

RCH 
(FIGURE 61) 

Instruction; 

Send we Zero Signal 
to DO Device; DO 
Device Disconnects and 
Returns DD EOR 
Signal 

CPU Continues with 
Program 

Note: The Hold B Cycle TeT turns on with the Chan B Cycle Tgr and 
prevents the occurrence of successive B cycles; B cycles are 
permitted to occur no faster than once every three CPU cycles. 

FIGURE 59. DIRECT DATA WRITE OPERATION SEQUENCE 
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I 
I 
I 
I 
I 
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12 
u 

4 

B CYCLE 
(FIGURE 62) 

Note 

Send we Zero Signal 
to DO device; DO 
Device Disconnects 
and Returns DO EOR 
Signal 

5 

~l I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 

I I 

I I 

I I 
I I 
I I 
I I 
I 

I i 
I I 
L, 

DATA WRITING 
(FIGURE 63) 

-- ---, 

DO Device Drops Remote 
Ready Read (Turns Off 
DD Status Tgr) 

No 

Send we Zero Signal 
to DO Device; DO 
Device Disconnects 
and Returns DD EOR 
Signal 

One or More Words Yet 
to be T ransmi tted 

6 7 

DISCONNECT ~ 
(FIGURE 64) 

Send WC Zero Signal 
to DO Device; Starts 
Disconnect Procedure 
in Reading Channel 

1. Turn On Disc Sync 
Tgr 

2. Turn On Word 
Parity Sync Tgr if 
Word Par ity T gr is On 

3. Turn On Rdny Check 
Sync Tgr if Rdny 
Check Tgr is On 

4. Turn On Unusual 
End Sync Tgr if 
Unusual End T gr 
is On 

Reset: 
1. Chan WRS Tgr 
2. DD Select Tgr 
3. Unusual End Tgr 

A 

C 

D 



4 

CPU 7904 

A A 

SC 12 

IA 
Direct Data Address 

SC 10 t 1 "V Note: The DO Select and Channel Write Select triggers 
02.10.07.1 

I 
condition various Direct Data write functions. 

(4B) To Other 

C 

Channels 

I 
~ Note 

Not Reset PR 
PR 26 

JA 
Select Chan B 

PR 25 J A I~ 
DD Select 1-0 MF 

I Select and Not 
I 

0 Not Chan Busy 

~ 
~. End Op PR 24 Busy in l Time 

02.04.48.1 I Not Chan Disc 
IA 

On 

~ 
,---- • Reset: 

02.04.48.1 02.04.48.1 (1 F) Al Dl r-- On ~ CWC, CAC, CDR, 
(3G) (2F) 

I 

L Early --L DO Status Tgr 
06.51.02.1 10 Off I---

06.20.01. 1 (4B) ~ 06.20.01. 1 Off 

I 06.51.02. 1 
(4B) (58) ChanD;sc 06.51.02.1 (4C) 

0~1 
I 

(38) 
AIDI Channel 

(3E) 
~ 

I A~ • On 

I Sec~dary 
I 

I ~ 
Seconder:)::: Of:;!: Write 

~ 
0 06.02.02.1 r Off 

Decoder I 
(4A) '--

02.04.45.1 06.20.09.1 Chan Disc 06.20.02. 1 
To Other (1 A) (28) 
Channels I 

C 

I 
I 

0 
IA A2Dl 

Channel 

I 
06.20.09.1 

06.20.01. 1 Write Select 

I 
(2G,3H) 

(5D) 
IA 

~. 

On f------ Note 

I 
I--

06.20.00.1 ra Off 

I 

(4A) L-
Chan Disc 06.20.00.1 

I 
(38) 

Channel in Use 
02.10.06.1 (Turns On "Chan in Use" T Console Indicator for 

Selected Channel) I 
IA 

I 
Chan Select (B) 

D D 

I 06.20.01. 1 
(IF) 

02.15.36.1 
.. Turn On MF End OpTgr 

FIGURE 60. WRS, DD WRITE OPERATION 
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0 

06.12.1S.1 
(3C) 

0 

A 
06.20.07.1 

(4B) 

from CPU 
~ Not Pos Reg 17 

AS 01 
POD 54 A Reset-Load Channel 

1/ 
Chan Select (B) 

I late 

06.20.07.1 

06.20.08.1 
(4f) 

(2B) 

Not Chan Rd or Wr 1:\ 
AS 03 

06.20.10.1 
(SF) 

A1Dl A 

E Early 

06.20.07.1 
(40) 

A3D3 ~ 
Chan E Time V 

06.20.0S.1 
(SC) 

C 

MOl .~. 
E Time Late / 

06.20.04.1 
(SB) 

Write DD I 5S 3 

DO Select A 

El 01 late 

D 
(Chon Disc AOl or 06 o!lH!S. 1 

(Write DD and Chan B Cycle) 

FIGURE 61. RCH, DIRECT DATA OPERATION 

Force we = a 

Reset CDR 

Reset CWC, CAC 

0 
1-0 Check 

06.20.10.1 
(3F) 

Set CWC to All Ones 

SB to CDR 

SB to ewc via CDR, 
SB to CAC 

I 
DO EOR 

Gate - On • 
-

r:~ 06.12.1S.1 
(4H) 

Black 8 Cycle Demand 
during RCH Execution 

Hold CDR Reset for 
Duration of RCH 

to CPU 

Uses CDR as 
Transfer Path 

Sends WC 0 5 igna I to 
DO Device if Word 
Counter is Zero (See 
Figure 64) 
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Force we = 0 

Reset CDR 

Reset CWC, CAC 

Test for 1-0 Check 
(Make Sure Channel 
Is Selected) 

.. 
I 

o 

RCH 

3 4 
E 

3 4 o 

Set CWC to All Ones ...-j1---+--L--I----1I--+-+-l 

58 to CDR 

58 to CWC via CDR 
SB to CAC 

DO EOR Gate Tgr For Write, Reset during First B Cycle; 
r--+_-+_+-_+-,;;fo;;r~R;;e~adl Reset at Chon Disconnect 

End Op 
(POD SX, not RCH A)-f-+~!----+-t--+-t---i--+----i 

Note: The DD EOR Gate rgr determines when the word counter is tested 
for a we zero condition. 

For the reading channe I, the DD EOR Gate T gr is on from the 
RCH until disconnect time; therefore, if the we goes to zero 
anytime during the read operation, a disconnect occurs. 

For the writing channel, the DD EOR Gate Tgr tests the word 
counter immediately after the RCH (for an initial word count 
of zero)' and thereafter as each word is sent to the reading 
channel. If the WC is zero at any time it is tested, a dis
connect occurs. 

A WC zero signal from the transmitting channel to the receiving 
channel (or vice versa) results in a disconnect of both channels. 

A 

C 

o 



I or E 

10 I 2 3 4 

B Cycle Demond T9r 

I I 
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I I 
I I 
I I I I I I I I I CPU B Cycle Tgr 
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I I I I 

I Channel B Cycle Tgr 

I I I I 

On by RCH or 55 3: 

I I I I I I I 

DO EOR Gote Tgr 

Reset CDR 
I i I I I 

I I Step CAe, ewe 
I 

! 

I I 
I I I 
I 5B to CDR 

I I I I I I Test for Word Parity Error 
I I 
I I I 

DR LOD Tgr I I I I 
I I 

I I I I 
I I I I 

ChanWrs 

Not DR LOD 

Not AI ho Time Earl 

[CPU -l 
A 

AS D2 I 
~ I I 

I I 
I B Cycle 

I 
I A5 D I, Beta Late 

I 
I I 
L ---- _-.J 

FIGURE 62. B CYCLE, DD WRITE OPERATION 
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I 

I 

CACtoMA~ 

AIDI (B7), Not B 
Cycle Dmd Tgr 

WRITING COMPUTER 
DO Interface 

READING COMPUTER 

--- '-'''~ _____ R_,,_"'_O_O_EO.:::R"'G:::o':c" "Tg'--, ____ _ 
',!,lrite~ 
-. 06.12.15, I 

(4G) 

3> -- Reset CDR .. -.<:I.".c:.I., WRS A ._""�BC!2) _____ _ 

6)J2.1 
06.20.07.1 

(5A) 

o 

---~. _ _":cB4"_) ____ -~,' 

e....:L~ Par it Error from Mem A 

Not $u ress Par Error on DO 

Not Ready Test 

I 
DDs.eL~~ 
Wlol('D~ 

06.20.06.1 
(4H) 

DO WOld I ".._OD Red""JO~ncy Error 
Parity Err~~_~7__ - A f 

' I' DO Select __ _ 

---- 06.15.02.1 

I 14C) 

I 

I 
I 
I 

I 

Note: 

Turn On Channel Check 
Console Indicator 

7040-7044 Channels B-E, CEMM (12-63) 

A 

75 



A 

C 

D 

WRITING COMPUTER 
7904 

(ANY CHANNEL) 

0~s~s:rl End Remote Ready Read 

06.20.29.1 -("'Se-.-:N-:o-,.-,-o-n-:d-=-F'-:9U-'-.-:65=-)-.-<-A I DO Select 

Write DO 

06.52.00.1 
(4G) 

A 
v 

DR LDD 19r On '\. 
=""-""-'="'----1 A ')--_+1/ 
Chan Bu,y _/ 

06.51.02.1 
(4G) 

06.52.00.1 
(2G) 

BOO ns 800 ns 

0 ~ SS 2 

06.20.26.1 06.20.25.1 06.20.25.1 
(3B) (SA) (4A) 

I 

800 n$ 

SS 3 

06.20.25.1 

DD Status 

r--e 

(3A) 

Remote Ready Read 

Turn On 

DO Select A >-~o--+----~ On 
..::.::..=='----..j/ -8-i Condition.for 

Ready Write 

Core 
Storage 

r--
S 
1 , 2 

35 
C r 

FIGURE 63. DATA TRANSFER CONTROL, DIRECT DATA OPERATION 

v r-- we Zero Test 
06.52.00.1 I ~I--_'----'.:'::"":=c.:.::.,,-_---.,~ 

(3C) .--;;;-;;;; 
06.52.00.1 

(lH) 

--...,'" Turn Off DR LOO 19r 
Write DO A >--'-'-----..::....---===----+1/ (DR LOO 19r Off requests a 

06.20.06.1 

06.20.06.1 B Cycle) 
(4H) 

Ready Write 

Storage 
MDR Bu, CDR 

r----s r---s -
S 

1 1 1 
2 2 2 

3 35 35 

~ C C 

This transfer made by B cycle 
of writing computer I 
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READING COMPUTER 
7904 

INTERFACE 
I 

(ANY CHANNEL) 

'I 
1 

1 

1 

1 

1 

1 

I 
1 

I 
1 

1 

I 
1 

I 
1 

I 

I 
I 
I 
I 
I 
I 

Ready Read 

DO Status 

~ 
06.20.25.1 

(3A) 

800 ns 

SS 2 

06.20.25.1 
(4A) 

• ~I+-------~t--<XD Select 

Condition for we Zero Test ~LJL 06.52]0,1 

06.20.06.1 

t.':::'r IT (3C) l 06.52.00.1 
(lH) 

__ -Tu-m-0-n-D-R-L-D-D-T9"-'-----+~~t--R.ad DD 

(DR LDD T9' On '\' wclo 

BOO ns 

I t-~--I SSl 

06.20.25.1 
(5A) 

Requests a B Cycle) '\ ./1-+--
06.52.00.1 ---<t------<C".A 1_ DD S.I.cl 

(2D) A t--"~"'.;=d;'-'D=:_ 06.52.00.1 

(2B) 

Remote Ready Write 

06.52.00.1 
(3D) 

Input Data Bus to CDR 

This Gate Common to 
All AND Circuits 

7 ~ 
S 
1 
2 

37 lines 
~ ~III A ):===:::::1 

06.10.00.1-12.1 

35 

~ 

This transfer made by writing computer I 
"Ready Write" . reading computer "Ready Read" 

Storage 
Bu, 

r---s 
1 
2 

35 
C 

MDR 

This transfer made by B cycle of reading computer 

Core 
Storage 

----s 
1 
2 

35 

~ 

Ready Read 

Read DO 

/ DR LDD Tg' Off 

/~,....>-+-___ -</ A wc 10 
o A\~nBU'y 

06.20.26.1 06.52.00.1 06.51.02.1 
(3B) (2H) (4E, 4F) 

Remote Ready Write 
Test far Unusual End JA >--~-,:-----:::----.., 06.20.29.1 

__ -,D=D"S".",I.",c'_1/ (See Note, and Figure 65) 

06.52.00.1 
(4H) 

Note: If both data channels are read selected, or if both 
data channels are write selected, the Unusual End 
Tgr is turned an in both channels. If either channel 
(or both) is enabled for unusual end, a disconnect 
occurs. If neither channel is enabled for unusual 
end, the channels hang up. 
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A 

C 

D 

SS 3 

Write DO A >------..l 

06.12.1S.1 
(SG) 

DD EOR 
Gate 

On 

Off 

• 

WRITING COMPUTER 
7904 

(ANY CHANNEL) 

Not Load 

WC ~O 

DO StatusTgr Off 
Write DO, Chan B Cycle 06.12. IS. 1 

(4H) 

Chan Disc, A3 

DO Select 

Disconnect 
Coil 

• On 

A 

06.20.12. 
(41) 

06.20.12. 
(21) 

Errors 
See Figure 65 

Disconnect 
ColI 

On 

Off 

16.20.12. 
(IF) 

• 

Off Not Rd Last Word Tgr 

06.20.12.1 
(IF) 

we = 0 or DR Not LDD or Write 

A2Dl 

Not (Reset-load Chan· Rdy Test) 

Note: This disconnect circuit applies to 
both the writing and reading computers. 

FIGURE 64. END OPERATION AND DISCONNECT, DIRECT DATA OPERATION 

WC 0 to DD 

DD EOR 

Channel 
Disconnect 

On 

AIDI 
Off 

06.20.13.1 
(4C) 

• 

4 

Logical, Not Actual 

WC 0 to DD 

DD EOR 

Reset Disc Call Tgr I 

READING COMPUTER 
7904 

• 

(ANY CHANNEL) 

Disconnect 
Coil 

On 

Off 

06.20.12. I 
(IF) 

06.20.12. 
(41) 

DO Select 

A3D3 
A~~R~e~se~t_C~h~o~n~B~us~y_T~g~r ______ ~ 

06.20.13. 
(3B) 

A4D3 

06.20.13. 
(3D) 

Disconnect 
Sync 

On 
I-.-=D",is:.:c:::o:.::nn.:.:e:.:c::..t ..:.T r:.:o:;:p.:.:;::..1 ..::Ec.no::b..:.le:..:d=--____ Toe PU 

Off 

06.16.01. 
(SG) 

Word Parity 
Sync 

On 
1-. __ W-=o::..rd=--Po::.cr::..it~y.:.:T::..r0:Lp::..;..:.f-=E::..no::..b::..l::..ed=--...... To CPU 

Off 

06.16.01. 1 
Redundancy 
Check Sync 

• On 
Redundancy Check Trap if Enabled to To CPU 

.-__________________ ~~(~4G~)--~A 
Redundancy Check 

AODI :~ 
06.20.13.1 

(3F) 

Reset Chon RDS Tgr (06.20.00.1) 
Reset Chon WRS Tgr (06.20.00.1) 
Reset DD Select Tgr (06.S1.02.1) 
Reset Unusuol End T gr (06.20.29. 1) 
Reset DD EOR Gate T9r (06.12.15.1) 

06.16.02. 
(SD) Off 

06.16.02.1 
(4D) 

Unusual End 
Sync 

~U~n~u~su~a~I~E~nd~ ________ ~~A ~----~~ On t-"'.~U'.::C::.cs~u:,::o~1 ~En~dO-T~r::.a~p~;f~E:::n,:a:,::b:,le,:d __ .... To CPU 

06.16.01. 
(SD) 

Off 

06.16.01. 
(3D) 

A 

C 
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See Figures 62 and 69 

See Fi ures 62 and 69 

Read Write 

Read Read 

Remote Ready Read 

Word Parity 
Error 

06.18.02. 
(2F) 

Enable TCT 
Word Pari 

On 

Off 

06.16.00. I 
(3C) 

• 

Redundancy 
Cheek 

On 

Off 

06.15.02.1 
(3D) 

06.20.29.1 
(4A) 

A 

06.20.29.1 
(48) 

• 

Both 7904 's 
Read Sele ted 

DO Select Tgr Turns Off 

Chan Reset 

(See F;g. 74) 

Force WC =0 A::>----.--_____ _ 

06.16.01.1 
(41) 

06.12.15.1 
(3D) 

A >-__ -'_F_o_rc_e_W_C_=_O __ 

06.16.02.1 
(2D) 

Both 7904's 
Write Selected 

logical, 
Not Actual 

Unusual 
End 

On • 
Off 

06.20.29.1 
(3D) 

Enable CWT, 
EOF, End, Unend 

• On 

Off 

06.16.00.1 
(3A) 

06.20.29. I 
(IF) 

FIGURE 65. ERROR CONDITIONS, DIRECT DATA OPERATION 

l'0..usec 

DO Select 

06.12.15.1 
(2A) 

A 

06.12.15. I 
(2C) 

06.12.15.1 
(lA) 

06.12.15. I 
(2F) 

Note: These error circuits apply to both 
the reading and writing computers. 

A we zero signal from the transmitting 
channel to the receiving channel (or vice 
versa) results in a disconnect of both 
channels. 
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A 

c 

D 

WRITE DIRECT DATA 

1-0 CHECK 
(Turns on console 1-0 check light) 

Caused by: 

1. RCH and no WRS. 

Error detection: 

1. lOT instruction 
(a) If I~O check, execute next instruction. 
(b) If not 1-0 check, skip next instruction. 

UNUSUAL END 

Caused by: 

1. Channel of receiving computer is write selected 
instead of read selected. 

Error detection: 

1. If enabled for unusual end trap, force WC zero to 
block further B cycles, send WC zero signal to re
ceiving channel, and trap after disconnect. 

2. If not enabled for unusual end trap, no data is 
transferred and both channels hang up. 

TRAPS (Taken after channel disconnects) 

REDUNDANCY CHECK 
(Turns on console channel check light) 

Caused by: 

1. B cycle storage bus parity in channel of receiving 
computer. 

(a) Writing channel receives signal on DD 
redundancy error line, which turns on 
redundancy check tgr. 

Error detection: 

1. If not enabled for trap, redundancy check is tested 
by TRC instruction. 

(a) If redundancy check, turn off redundancy 
check tgr and transfer. 

(b) If not redundancy check, proceed with program. 

2. If enabled for trap, force WC zero on error, send 
WC zero signal to receiving channel, and trap after 
disconnect. 

DO Interrupt Trap 

WORD PARITY ERROR 
(Turns on console channel check light) 

Caused by: 

1. B cycle storage bus parity. 
(a) Sends DD word parity error signal to channel 

of receiving computer, which turns on re
dundancy check tgr in that channel. 

Error detection: 

1. If enabled for word parity trap, force WC zero 
on error, send WC zero signal to receiving channel, 
and trap after disconnect. 

2. If not enabled for word parity trap, but disconnect 
trap is enabled, store parity flag bit along with 
disconnect flag bit when disconnect trap is taken. 

1. Disconnect: enabled by "Enb CWT, EOF, End, Unend" trigger. The DO interrupt trigger may be turned on at any time by an interrupt signal 
(PSL instruction) from the 1-0 computer. The DD interrupt trigger on and 
enabled (Enb DD Interrupt trigger) results in a CPU 00 trap. 

2. Redundancy check: enabled by "Enb TCT and Word Parity" trigger. 

3. Word parity: enabled by "Enb TCT and Word Parity" trigger. 

4. Unusual end: enabled by "Enb CWT, EOF, End, Unend" trigger . 

READ DIRECT DATA 

1-0 CHECK 
(Turns on console 1-0 check light) 

Caused by: 

1. RCH and no RDS. 

Error detection: 

1. lOT instruction. 
(0) If 1-0 check, execute next instruction. 
(b) If not 1-0 check, skip next instruction. 

UNUSUAL END 

Caused by: 

1. Channel of writing computer is read selected instead 
of write selected. 

Error detection: 

1. If enabled for unusual end trap, force WC zero to 
block B cycles, send WC zero signal to writing 
channel, and trap after disconnect . 

2. If not enabled for unusual end trap, no data is 
received and both channels hang up. 

TRAPS (Taken after channel disconnects) 

REDUNDANCY CHECK 
(Turns on console channel check light) 

Caused by: 

1. B cycle of storage bus parity in channel of writing 
computer. 

(a) Receiving channel receives signal on DO 
redundancy error line, which turns on re
dundancy check tgr. 

Error detection: 

1. If not enabled for trap, redundancy check is tested 
by TRC instruction. 

(a) If redundancy check, turn off redundancy 
check tgr and transfer. 

(b) If not redundancy check, proceed with program. 

2. If enabled for trap, force WC zero on error, send 
WC zero signal to writing channel, and trap after 
di sconnect. 

DD Interrupt Trap 

WORD PARITY ERROR 
(Turns on console channel check light) 

Caused by: 

1. B cycle storage bus parity. 
(a) Sends DO word parity error signal to channel 

of writing computer, which turns on the 
redundancy check tgr in that channel. 

Error detection: 

1. If enabled for word parity trap, force WC zero 
on error, send WC zero signal to writing channel, 
and trap after disconnect. 

2. If not enabled for word parity trap, but disconnect 
trap is enabled, store parity flag bit along with 
disconnect flag bit when disconnect trap is taken. 

1. Disconnect: enabled by "Enb CWT,..fOF, End, Unend" trigger. 

2. Redundancy check: enabled by "Enb TeT and Word Parity" trigger. 

The DO interrupt trigger may be turned on at any time by an interrupt signal 
(PSL instruction) from the 1-0 computer. The DO interrupt trigger on and 
enabled (Enb DD Interrupt trigger) results in a CPU DD trop. 

3. Word parity: enabled by "fnb TCT and Word Parity" trigger. 

4. Unusual end: enabled by "Enb CWT, EOF, End, Unend" trigger. 

FIGURE 66. ERROR AND TRAP CONDITIONS, DD OPERATION 



DIRECT DATA READ OPERATION (Figures 67-70) 
Words are transferred in parallel from the CDR of 
the writing computer's channel to the CDR of the 
reading computer's channel. (The writing computer 
is assumed to be another 7040/7044 System.) When 
a word is received by the reading computer: 

1. The reading computer's channel requests a B 
cycle to store its CDR contents into memory. 

2. The writing computer's channel requests a B 
cycle to fill its CDR with a new word from memory. 
The read operation ends when either computer's 
CWC goes to zero. 

Figure 67 shows the sequence of the direct data 
read operation. 

Read Selecting the Channel (RDS) 

The RDS instruction initiates the read operation 
(Figure 68). The address portion of the instruction 
selects channel B, C, D, or E, and selects the DD 
interface of that channel. The operation portion of 
the instruction sets up the channel for reading; that 
is, it conditions certain circuits in the channel that 
will allow reading from the 1-0 computer through 
the direct data interface. The RDS operation ends, 
and the program goes on with the next instruction. 

Command Word Loading (RCH) 

An RCH instruction for the channel just selected is 
executed, causing a command word to be sent from 
storage to the channel. The command word, when 
entered into the channel, sets the word counter and 
address counter. The RCH instruction requires an 
I cycle and an E cycle, after which the program pro
ceeds with the next instruction. 

See Figure 61 for channel actions caused by the RCH. 

Data Transfer 

The controls for transferring words from the writing 
computer to the reading computer are shown in 
Figure 63. 

The writing computer's channel must have been 
previously write selected by a WRS instruction, and 
must have had its CWC and CAC set by an RCH in
struction. The writing channel would then have ob~ 
tained a B cycle, setting the first word to be trans
mitted into its CDR. The 37 outputs of the writing 
channel's CDR would have been immediately available 
at the input AND circuits of the reading channel's 
CDR. The data register loaded trigger on in the 
writing channel (word waiting in the CDR to be 
transmitted) causes a ready write signal to be sent 
to the reading computer's channel. 

The RCH in the reading channel sets the CWC to 
some value. The CWC not zero, the data register 
loaded trigger off, and the ready write signal from 

the writing channel cause the 37 bits from the writing 
channel's C DR to be gated into the reading channel's 
CDR. 

In the writing channel, ready write and the receipt 
of ready read indicate that the word has been taken 
by the reading channel, and that the writing channel may 
now request another B cycle to get the next word from 
its memory. When the reading channel gated the word 
into its own CDR, it also turned on its data register 
loaded trigger. 

B Cycle 

The data register loaded trigger on and the word 
counter not zero cause a B cycle demand to be sent to 
CPU (Figure 69). The next CPU cycle following the 
request becomes a B cycle, during which the word 
just received is sent from the channel's data register 
to storage. This action also turns off the data register 
loaded trigger; if the CWC is not zero, the reading 
channel again generates ready read. When ready 
write is again received from the writing channel, the 
next word is received into the reading channel's CDR. 
This process continues until the CWC of either chan
nel (receiving or transmitting) goes to zero. 

End Operation and Disconnect 

When either channel's (receiving or transmitting) 
CWC goes to zero, it initiates the disconnect pro
cedure that results in the disconnection of both chan
nels. Normally, the CWC of the writing channel goes 
to zero before the CWC of the reading channel; this 
was described in the section "Direct Data Write 
Operation." In this current description of the reading 
channel disconnection, however, assume that the reading 
channel's CWC goes to zero first. Refer to Figure 64. 

The DD EOR gate trigger in the reading channel, 
as in the writing channel, tests for a word count zero 
condition; but unlike the writing channel, the reading 
channel's DD EOR gate trigger is turned on during 
the RCH and left on during the entire read operation. 
Since the CWC is stepped during B cycles, any B 
cycle during which the CWC steps to zero becomes 
the last B cycle for the reading channel. A WC zero 
signal is sent to the writing channel, turning on that 
channel's disconnect call trigger. ADD EOR signal 
is returned to the reading channel, turning on the 
reading channel's disconnect call trigger. 

The disconnect call triggers subsequently turn on 
their respective channel disconnect triggers. The 
channel disconnect triggers reset triggers that were 
maintaining the channels in their respective read and 
write statuses, and set up the trap sync triggers for 
any trap conditions that might have occurred during 
the DD operation. The channels are now not busy and 
may be used by their CPU's for another .read or write. 

7040-7044 Channels B-E, CEMM (12-63) 79 





RDS 
(FIGURE 68) 

l. Reset CWC, CAC, 
CDR, Asm Reg, DD 
Status Tgr 

2. Turn On Chan RDS 
Tgr 

Tum On Main Frame 
End Op Tgr 
(CPU Goes to I Time 
of Next Instruction) 

RCH DATA READING B CYCLE 
(FIGURE 61) (FIGURE 63) (FIGURE 69) 

1---------' 
I I 

1-----------1 
I I 

1-------1 
I I 

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

__ J 

Did an RDS 
Precede the RCH? 

Both Computers 
Read Selected? 

Send we Zero Signal 
to DO Device; 
DO Device Disconnects 
and Returns DO EOR 
Signal 

CPU End Op on RCH 
Instruction; 
CPU continues with 
Program 

Send WC Zero 
Signal to DO Devi cei 
DO Device Discon
nects and Returns 
DD EOR Signal 

DO Devi ce Drops 
Remote Ready Write 
(Turns Off DD 
Status Tgr) 

Note: The Hold B Cycle Tgr turns on with the Chan B Cycle Tgr 
and prevents the occurrence of successive B cycles; B cycles 
are permitted to occur no faster than once every three 
CPU cycles. 

I 
I 
I 

I 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I I + ___ -.J 
I 
I 
I 
I 
I L ______ _ 

No 

End 01 B Cycle 

FIGURE 67. DIRECT DATA READ OPERATION SEQUENCE 

Note 

DISCONNECT 
(FIGURE 64) 

Send we Zero Signal 
to DO Device; 
Starts Disconnect 
Procedure in 
Writing Channel 

1. Turn On Disc Sync T gr 
2. Turn On Word Parity 

Sync T gr if Word 
Parity Tgr is On 

3 . Turn On Rdny Check 
Sync Tgr if Rdny 
Check Tgr is On 

4. Turn On Unusual End 
Sync Tgr if Unusual 
End Tgr is On 
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• 

C 
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SC 12 

SC 10 

PR26 

PR 25 

PR 24 

A 

02.10.07.1 
(48) 

02.04.48.1 
(3G) 

CPU 

2 

To Other 
Channels 

A;>~S~e~le~ct~C~h~a~n~B~ ____ -+ ________________ ~, 
I----_ooool/ Not Chan Bus 

Not Chan Disc 
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DIAGNOSTIC INSTRUCTIONS AND RESETS 

Figures 71 through 73 show the logic and circuits of 
the diagnostic instructions LDL, SDR, and SCH. 

Figure 74 shows the reset logic. 
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