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CHAPTER 1 

INTRODUCTION 

==:c . 
The CONTROL DATA 362X Magnetic Tape Controller connects and handles computer 

operations on Control Data 606 or 607 Magnetic Tape Transports. It has capabilities 

for handling up to four bidirectional input/ output data channels. Each channel may 

communicate with anyone of the 16 (maximum) tape transports if the desired unit is not 

in use or reserved by some other channel. Four channels may communicate with four 

different tape units simultaneously. 

The 362X is available with the following options: 

3621 

3622 

nlt'-
3 6~ .. · ... ·./}c:~.:::}, 

~t' _:""" ."~_:I 
.:.,.. 

<;, j 

3624 

3625 

3626 

Two Read- Write controls to control one to eight 
606/607 magnetic tape transports. 

Two Read-Write controls to control one to sixteen 
606/607 magnetic tape transports. 

Four Read- Write controls to control one to eight 
606/607 magnetic tape transports . 

Four Read-Write controls to control one to sixteen 
606}6.07 magnetic tape transports. 

. ~eeR2ad-Write controls to control one to eight 
60'5/6g1~agnetic tape transports. 

Three Read- Write controls to control one to sixteen 
606/607 magnetic tape transports. 

Since all four sets of control logic are identical, this manual covers a typical control. 

The matrix which enables communication paths between the data channels and the tape 

transports is discussed in detail in Chapter 2. 

Read and similar operations, Write and similar operations, and Function operations 

are discussed in their respective chapters. 

units. Figure 1-2 shows the 362X as related to the basic 3600 system. Figure 1-3 is 

a block diagram of the 362X logic and shows signals sent between a 362X control and a 

dat a channel. Figure 1- 3 also shows the signals transmitted to/from a 362X control 

and a 606/607 magnetic tape transport. Table 3-1 lists function and status codes used 

'!cRegistered trademark of Control Data Corporation 
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with the 362X. 

For detailed programming information and capabilities, refer to the 362X section in 

the 3600 reference manual. 
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TO DATA 
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TAPE CONTROL UNIT 
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Figure 1-1. 362X Magnetic Tape Controller 
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606 OR 607 MAGNETIC TAPE UNITS 

BANK 0 BANK I 

__ --------------J\~------------__ ~--------------~,--------------_ 
( " ( ') 
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DIGITAL COMPUTER 

3601 
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3603 
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Figure 1-2. 362X as Related to the Basic 3600 System 
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CHAPTER 2 

CONNECT 

CONNECT CODE 

A connect is initiated by the computer via a communication module and a data channel. 

The 362X uses a connect sequence to establish a communication path with anyone of 16 

tape units. The 12- bit connect code is diagrammed below. See the 3600 Reference 

Manual for a detailed description of the connect instruction. 

II 9 8 6 5 3 2 o +-BIT 

• '--y---1 '--y---1'--y---1 
EQUIP. 

NUMBER 
ODD/EVEN 

BANK SELECTION 
(BANK 0/ BANK I) 

~ TAPE UNIT # 
(0-+7) 

Refer to figures 2-2, 2-3, 2-4, and 2-5 for logic and events involved during a connect 

operation. The flow chart (figure 2 -1) indicates the approximate order of events in a 

connect operation. The block diagram in figure 2-2 shows the logic paths for all 

controls during the connect sequence. Figure 2 - 3 gives the detailed logic involved for 

control X which can be anyone of the four controls in the tape controller. Figure 2 - 4 

shows the connect chain and scanner which are shared by all four controls. Figure 2 - 5 

shows the connect logic in detail for Control A, Bank O. Bank 1 logic is identical except 

for different numeration and letter designations. 

NUMERATION 

All logic connected with controls A, B, C, or D is reflected in the logic numeration. 

Thus, K010/011, K110/111, K210/211 and K310/311 refer to the Control A, C, B, and 

D Connect Address FFs. When XIS are used in the diagrams, they indicate any value 

from 0-3 or 0-7. U inverters are used in bank 0 logic, V inverters in bank 1. All 

terms are similar with the exception that corresponding terms (other than V terms) 

in bank 1 equal bank 0 terms increased by 50. Thus, K020/021 is the Unit-Control 

Connect FF for Control A, tape unit 0, bank O. K070/071 is the corresponding FF for 

Control A, tape unit 0, bank 1. 
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CONNECT IX04 
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CONTROL X 
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Figure 2 - 3. Control X Connect Logic 
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LOGIC SEQUENCE FOR A CONNECT OPERATION 

1) a) The 12-bit connect code, parity bit, and connect signal from the data channel 

(figure 2 - 3) enter control X on receiver cards RxOO through Rx13. A parity 

check is immediately performed on the 12 information bits plus parity bit. 

The connect signal allows a parity strobe to be made which enables setting 

the Parity Error FF if a transmission parity error occurs. A transmission 

parity error indicator on control X of the 362X lights if a parity error occurs 

during transmission of a connect code. 

b) A 0.2 usec delay (YxOO) allows time for the parity check. If a parity error 

occurs, Kx17 stops the connect sequence. An internal reject is then issued 

by the computer after 100 usec. No signals are sent back to the data channel 

from the 362X. IxOO is held to a "0" and KxOO/x01 is cleared. 

c) Bits 9, 10, and 11 also go through an eight-position octal switch, and if the 

output of IxOO is "1 ", the connect operation proceeds. If the switch setting 

and the code do not match, IxOO blocks the connect sequence. The Controller 

Connect FF is cleared and the connect sequence stops. An internal reject 

is again issued by the computer, and no signals are sent to the data channel 

by the 3620. 

2) a) If the switch settings match the code and no transmission parity error 

has occurred and the Read/Write control is not active, GxOO stops the 

free- running scanner (one scanner and connect chain are shared by all 

four controls) and sets the Control X Connect Address FF. (If the Read/ 

Write control is active, a Reject is returned to the data channel and the 

connect sequence halts and waits for the connect signal to drop.) A O. 1 usec 

delay (Yx05) allows the scanner time to stop and gives the signals on the lines 

time to stabilize. If the scanner is already stopped, indicating another channel 

is using the connect chain to make a connection, channel X waits until the 

scanner is released and then continues with the connect process. 

b) When the Control X Connect Address FF sets, Ix06 and Ix07 allow channel 

X to set the Unit-Control Connect and Control Reserve FFs when the connect 

chain is in the proper position. The outputs from Ax31 and Ax30 determine 

which bank (0 or 1) is desired. Inverters Sx09 and Sx19 enable the outputs 
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of the S translators to begin the tape unit selection. 

c) The Controller Connect FF sets and lights an indicator on the control X 

indicator panel if no transmission parity error has occurred. Information 

is now available on the status lines. 

d) The Connect Lockout FF sets. This prevents accidental clearing of the 

Controller Connect FF when the connect code and connect signal drop. 

e) The outputs from the S translators for all controls feed into the same S 

inverter for a particular tape unit. When one of the S translator cards has 

a "1" output (gated with Sx09) the U inverter for a given tape number has a 

"1" output. Only one of the eight M cards coming from the 606 units will 

enable the signal into the Ux08 or Ux09 and Ux20 inverters. This determines 

which stack of unit control and control reserve logic will be set. (Figure 

2- 5 shows how logic is stacked and the numeration used. ) 

3) a) The output from the Control X Connect Address FF starts the connect 

chain by setting K810/K811 (figure 2-4). When this FF sets, 1804 and K811 

drive Ix11 and Ix18 to "0" outputs. These terms then clear the present 

Unit-Control Connect FF, i. e., the connect logic for the tape unit that control 

X may have previously used. 

b) When K812 /K813 sets, inverters 1800, 1802 have "0" outputs. This probes 

the U020 - U720 cards (figure 2- 5) and allows the "1" signal coming fron 

one of these eight inverters to continue into the corresponding U inverter, 

I inverter, and finaiiy set the proper Unit-Control Connect and Control 

Reserve FFs. The Ix06 enables determine which control is making the 

selection. The K terms feeding the AND gates prior to the U and I inverters 

determine whether the desired tape is available or reserved by some other 

control. 

c) When the connect chain makes the probe, one of the four Ix10 inverters drops 

to "0", indicating the proper connect logic has set. Since K817 still has a 

"0" output, 1801 and K815 AND together to set the Reply FF and send a Reply 

signal back from Control X, indicating the connection has been made. 
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d) The Reply drops the connect signal, and the connect signal, together with the 

function and data signal/ connected clears the Reply FF. This completes the 

normal connect sequence. 

e) If the connection is not made because the unit is reserved by another channel, 

all four lx10 terms will have "1" outputs, driving 1801 to a '10 '1 output. When 

K8l4/K8l5 sets, 1803 sets the Reject FF Kx14/Kx15. 1807 (figure 2-3) and 

the Connect Lockout FF set the Reserved Status FF. When the Reserved 

Status FF sets, a Tape Unit Reserved For Other Control signal is available 

on a status line. A reject signal is returned from Control X and when the 

connect drops, the Reject FF is cleared. The connect chain continues until 

all FFs are cleared and then stops. 

Example: 

Starting from step 2, assume control A is connecting with tape unit 0 in 

bank O. 

After the Control A Connect Address FF, KOlO/KOll sets (figure 2-3), the 

output of S020 (S009 chooses bank 0) comes into inverter S400 and UOOO has 

a "I" output. Only one of the M cards coming from the 606 units will have a 

"I" input to the AND gate on each Ux08 inverter (figure 2-5) indicating that 

one of eight tape units is now designated unit O. If MOOO satisfies this con­

dition, the "1" output from UOOO feeds into U008, giving it a "0" output, and 

breaking the AND gate into U020. When the probe (1800) drops to "0", U020 

gives a "I" output which goes out to the logic for all four controls. 1006 

determines that the connection is desired for control O. K042, K044, and 

K046 complete the AND gate unless some other control is reserving tape 

unit 0, in which case the operation terminates, and a reject signal is 

returned to the data channel. 

Assuming no other channel is reserving tape unit 0, UOlO drops to a "0" 

output. 1010 then drops to a "0" output, indicating the connection has been 

made. This allows 1801 together with KOll and K8l5 to set the Reply FF 

for control A, K012 /013. 

When the Unit-Control Connect FF for control A tape unit 0 (K020/02l) sets, 

the outputs of inverters 1030 - 1034 become "1 IS". These outputs are the 

enables which gate all information signals to and from control A and the 606 

tape unit designated as tape unit O. 
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5127 
5109 

S227 
5209 

#7 
5327 
S309 

S027 
S009 

, 
\ 
\ , 

\ 
\ 
\ 

1:006 

K742 
K744 
K746 

K040 RESERVE CONTROL A 
1<044 RESERVE CONTROL B 
K046 RESERVE CONTROL 0 

1:106 CONTROL CONNECT 

ACTIVE 

~--------------~ 

, 
\ 
\ 

K020 

K720 

K022 

CLEAR SELECTED TAPE IIII 
iiEi:EAsE 0168 

UNIT CLEAR 0172 

CONTROL B 

CONTROL 0 

UNIT -:-CONTROL 
CONNECT 

K020 

1:722 

U721 

CLEAR UNIT 
CONNECT U021 

K022 

CONTROL 
RESERVE 

K040 \ 
\ 
\ 
\ 
\ 

\ \ \ , \ \ U021 \ \ \ 
0074 \ 

, 
\ 

\ \ \ \ , 
\ \ \ CONTROL A 

\ \ \ \ 
\ \ 

\ , 
\ , 

\ \ \ \ , \ \ , 
\ \ \ 

\ , K740 

\ 
\ 

~ 0074 

0070~ 

0170 

1 

K042 

0174 RESERVE 
UNIT CLEAR 

CONTROL C 

~------~U~----------~ 

DETAIL SHOWN FOR CONTROL A. ALL LOGIC IS 
STACKED 8 DEEP, BUT LOGIC IS SHOWN ONLY FOR 
ENABLE GATING INFORMATION TO/FROM TAPE UNITS 
o AND 7. LOGIC FOR ALL CONTROLS IS IDENTICAL 
EXCEPT FOR NUMERATION. 

Figure 2- 5a. Connect Enable Logic for Bank 0 
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FROM SWITCH ON 606 
TAPE UN IT 0 

I MOOO I I M0041 
M002 

MOOI 

MOOO 

MOO3 _~L...--.II....-~ 

M004 -~r---.---.I 
CLEAR UNIT 
CONNECT 

DUPLICATED 
8 TIMES 

K023 

K025 

K023 

K025 

K023 

K025 

K027 

K021 

K027 

Figure 2-5b 

NOXX 

NOXX 

CLEAR ON CHANGING TAPE NUMBER 

The eight Ux21 (Clear Unit Connect) inverters (figure 2- 5b) give "1" outputs only when 

the switch settings on the 606 units are changed. These outputs clear the Unit-Control 

Connect and Control Reserve FFs that were set for a connection to that particular unit 

number. The same logic applies for bank 1, with the exception that the U terms are 

replaced by V terms. 
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CLEAR WHEN NOT IN USE 

When no control is connected to a particular tape unit in a bank, the outputs of inverters 

Ux22, Ux23, and Ux24 (figure2-5b)goto "1 IS"~. These drive the outputs of the N cards 

feeding the L card to "0" (figure 2-6). Hence a constant clear is held on the output 

lines when not in use. The same logic applies for bank 1. 

Figure 2 - 6 and 2 - 8 show how information passes to and from the tape controller and the 

606 tape units. The logic in these figures only shows input and output for one line, but 

the other lines have the same logic configuration. 

OUTPUT FROM 362X CONTROLS TO 606 UNITS 

Figure 2-6 shows how the signal from Dx58 (Write Sprocket) goes out from any of the 

four controls to any of eight tape units in bank O. Similar logic applies for the remaining 

16 lines coming from control X. For example, assume control A is connected to tape 

0, bank 0, and the Unit Control Connect FF for tape 0 (K020/K021) has been set. 1032 

gates D058 into NOOO and it goes out on LOOO. Since the logic is inverse, 1032 only 

gates a "1" into NOOO when a write sprocket pulse is not present. All the other N cards 

for tape units 1 - 7 are held to "0" outputs by the Ux22, Ux23, and Ux24 terms if no 

other control is using them. 

1032 gates inputs into cards NOOO - N007, 1033 gates inputs into N008 - N015, and 1034 

gates inputs into N017. D058 can go out to any of the eight tape units. D158, D258, 

and D358 also go out to any unit. The logic for bank 1 is identical except for numeration. 

INPUT TO 362X CONTROLS FROM 606 UNITS 

Figure 2 - 8 shows how one line from any of 16 tape units can come into anyone of the 

four controls. The logic is duplicated for all 1 7 lines coming from each 606 tape unit. 

For example, again assume control A is connected to tape unit 0, bank O. The Unit­

Control Connect FF inverters (figure 2- 6) gate the information from tape unit 0 to 

control A. 1030, 1031, and 1034 gate the seventeen M card inputs into the U inverters. 

Any "0" out of these U inverters breaks the four-way AND into the cards feeding control 

A, giving "1" outputs. 

Any of the tape units can come into anyone of the four controls when the proper enables 
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UNIT-CONTROL 
CQNNECT 

1(020 

1(021 

UNIT-CONTROL 
CONNECT 

KI20 

KI21 

CONTROL 0, TAPE UNIT 0, BANK 0 CONTROL 0, TAPE UNIT I, BANK 0 

DUPLICATED 17 TIMES. 

~~-----------~--1032 

I 

I 
I 
L 
, 
Y 

1037 
0158 -,r---, 

0258 --o------'~ 
1042 

0258 
1142 

1047 
0358 

0258 -u----~ 
1742 

SIMILAR LOGIC APPLIES FOR 
OUTPUT TO BANK I. SEE FIGURE 
2-7 FOR INPUTS TO LOIS, LOIS, U722 
AND LOI9. 

Figure 2 - 6. Output to Bank a 
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PHYSICAL 
TAPE UNIT 0 

PHYSICAL 
TAPE UNIT 

PHYSICAL 
TAPE UNIT 7 



are present. In this manner a maximum of four controls can communicate with a 

maximum of four tape units simultaneously. Table 2 - 2 lists terms feeding cards for 

the input and output logic duplications not shown in figures 2- 6 and 2-S. 

RESERVED BY 
ANY CONTROL NOIS 

NO CONTROL CONNECTED 
TO PHYSICAL TAPE U024 - ....... ------~ 
UNIT 0 l....-_~ 

K041 

K043 --~ 

K045 ---~ 

D02! 

0121 

0221 

K041 

0321 

I900 

TURN ON RESERVE LIGHT (NO.2) 

IN PHYSICAL TAPE UNIT 0 

TURN ON CONNECT LIGHT (NO. I ) 

IN PHYSICAL TAPE UNIT 0 

MC TO PHYSICAL TAPE 
UNIT 0 

Figure 2-7. MC, Reserve, Connect Light Outputs to Physical Tape Unit 
o (Bank 0). 

Figure 2 - 7 shows cards L016, L01S, and L019 which have outputs to physical tape 

c unit 0, bank O. (Duplicated for all eight Tape Units in Bank 0 and Bank 1. ) 
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r 
1030 --0 
M008 1130~ 

MI08 

U030 

1330 

BANK M308 

0 1430 
M408 1530 

M508 

1630 

1730 M608 

M708 
CONTROL A 

1080 
M058 1180 

MI5S 

1280 

1380 M258 

BANK M358 

I 1480 
M458 1580 

M558 

D-CONTROL 1680 B 

1780 M658 

M758 

- - - -- - - - -
1045 
M008 1145 D-CONTROL C MIOe 

1245 

1345 M20e 

BANK M30e 

0 1445 
M408 1545 

M508 

1645 

1745 M60e 
M708 

1095 
CONTROL 0 

M058 1195 
MI58 

1295 

1395 M258 

BANK M358 

I I495--0 / DUPLICATED 17 TIMES FOR ALl INPUT liNES, 

M458 1595 SIMILAR LOGIC APPLIES FOR CONTROLS B,C. 

M558 

1695 

1795 M658 FIGURE 2 -8. INPUT TO 362X FROM 606 TAPE UNITS. 

l.... M758 

Figure 2-8. Input to 362X from 606 Tape Units 
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MC TO PHYSICAL TAPE UNIT 0 

When physical tape unit 0 is not reserved by any control (all reserve logic for tape unit 

o is clear) a master clear of 10 usec or more is held on the tape unit. All tape 0 reserve 

logic is cleared by: 

1) A 362X power on MC 

2) Doing a MC on all four controls 

3) Executing a clear instruction (05) on each control. 

Similar logic applies to the remaining tape units in bank 0 and bank 1. 

TURN ON CONNECT LIGHT (NO.1) 

When a tape unit is connected to a control, a white indicator lights on the 606 (figure 

2- 7). The light goes out when no control is connected to the tape unit. This logic 

applies for all tape units. 

TURN ON RESERVE LIGHT (NO.2) 

When a tape unit is reserved by a control but connected to no control (figure 2-7) a red 

reserve indicator lights on the 606 or 607. This light goes out when 

1) The tape unit is not reserved by any control, or 

2) The tape unit is connected to a control. 

This logic applies for all tape units. 
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TABLE 2-l. TERIVIS FEEDING C ... d~RDS NOT SHOWN IN FIGURE 2-6 

BANK 0 

x=D-3 x=D-7 x-D-7 
~ + • Dx58 .. NxOO .. LxOO Write Sprocket 

Wx04 .. Nx01 ~ Lx01 Write Information 1 
Wx14 .. Nx02 .. Lx02 2 
Wx24 ~ Nx03 .. Lx03 3 
Wx34 .. Nx04 .. Lx04 4 
Wx44 ~ Nx05 .. Lx05 5 
Wx54 ~ Nx06 .. Lx06 6 
Wx64 :.; Nx07 ~ Lx07 7 
Dx52 ~ Nx08 .. Lx08 Write 
Dx48 .. Nx09 .. Lx09 Read 
Dx46 ~ Nx10 .. Lx10 Forward 
Dx50 ~ Nx11 ~ Lx11 Reverse 
Dx60 .. Nx12 .. Lx12 Search End of File 
Dx54 ~ Nx13 ~ Lx13 Rewind 
Dx62 .. Nx14 .. Lx14 Set 556 BPI Density 
Dx64 ~ Nx15 ~ Lx15 Set 200 BPI Density 
Kx41, Kx43, Kx45, Kx47-+ Nx16 .. Lx16 Maste r Clear 
Dx56 .. NxI7 :. LxI7 Rewind Unload 

Lx18 Reserve Light 
LxI9 C onne ct Light 

BANK 1 

Dx59 :'Nx50 ~Lx50 Write Sprocket 
Wx05 ~Nx5I ~ Lx5I Write Information 1 
Wx15 ~Nx52 .. Lx52 2 
Wx25 ~Nx53 .. Lx53 3 
Wx35 :'Nx54 :. Lx54 4 
Wx45 ~ Nx55 ~Lx55 5 
Wx55 .. Nx56 ~Lx56 6 
Wx65 :.Nx57 ~Lx57 7 
Dx53 ~Nx58 ~Lx58 Write 
Dx49 :'Nx59 .. Lx59 Read 
Dx47 :'Nx60 ~Lx60 Forward 
Dx5I :'Nx6I :. Lx61 Reverse 
Dx61 :'Nx62 .. Lx62 Search End of File 
Dx55 .. Nx63 .. Lx63 Rewind 
Dx63 ,. Nx64 ~ Lx64 Co'" c;c;~ ODT none";+.., 

u'-" '" v v..., .LJ.L ... £.I""' ........... .&.tJJ 

Dx65 .. Nx65 ~Lx65 Set 200 BPI Density 
Kx9I, Kx93, Kx95, Kx97-+Nx66 ~ Lx66 Master Clear 
Dx57 ~ Nx67 ~ Lx67 Rewind Unload 

Lx68 Reserve Light 
Lx69 Connect Light 
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TABLE 2-2. TERMS FEEDING THE D, E, H, F, AND W CARDS 
FOR EACH CONTROL IN FIGURE 2-8 

READY Mx08 ~ Ux30, Ux31 
~ DxOl Mx58 ~ Vx30, Vx31 

BUSY Mx09 • Ux32, Ux33 
~ DxOO Mx59 ~ Vx32, Vx33 

READ Mxl0 • Ux34, Ux35 
~ ExOO 

SPROCKET MxBO ~ Vx34, Vx35 

1 Mxll ~ Ux36, Ux37 
~ HxOO Mx61 ~ Vx36, Vx37 

2 Mx12 ~ Ux38, Ux39 • Hxl0 Mx62 ~ Vx38, Vx39 

3 Mx13 ~ Ux40, Ux41 
~ Hx20 

Mx63 ~ Vx40, Vx41 

4 Mx14 ~ Ux42, Ux43 
~ Hx30 Mx84 ~ Vx42, Vx43 

5 Mx15 ~ Ux44, Ux45 
~ Hx40 Mx65 ~ Vx44, Vx45 

6 Mx16 ~ Ux46, Ux47 
~ Hx50 Mx66 ~ Vx46, Vx47 

PARITY Mx17 ~ Ux48, Ux49 
~ Hx60 Mx67 ~ Vx48, Vx49 

LOAD Mx18 ~ Ux50, Ux51 
~Fxl0 

POINT Mx68 "Vx50, Vx51 

END OF Mx19 ·Ux52, Ux53 
~Dx32 

TAPE Mx69 ~Vx52, Vx53 

556 BPI Mx20 ~Ux54, Ux55 
~Wx70 Mx70 ~Vx54, Vx55 

WRITE Mx21 ~Ux56, Ux57 
~Dx34 

ENABLE Mx71 .Vx56, Vx57 

FILE MARK Mx22 • Ux58, Ux59 
"Dx26 Mx72 ~Vx58, Vx59 

END OF Mx23 .. Ux60, Ux61 
~Dx28 

RECORD Mx73 ~Vx60, Vx61 

800 BPI Mx24 ~ Ux62, Ux63 
~Wx06 

Mx74 ~ Vx62, Vx63 
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CHAPTER 3 

FUNCTION CODES 

The 362X tape controller connects and handles computer operations on 606 or 607 

tape units. It has capabilities for handling up to four bidirectional input/ output data 

channels. Each channel may communicate with anyone of the 16 (maximum) tape units 

if the desired unit is not in use or reserved by some other channel. Four channels may 

communicate with four different tape units simultaneously. 

UNIT SELECTION 

Tape units physically attached to the 362X may be in one of three conditions: 

1) Connected to a data channel 

2) Re served by a data channel 

3) Unconnected and unreserved 

Each of the four channel controls contains unit- connect and unit- res erve logic for each 

606 or 607 tape unit. Once a channel connects a particular tape unit (i. e., establishes 

a communication path) that unit remains reserved for that channel, even though the 

channel connects another tape unit for some operation. No other channel has access 

to the reserved tape unit until the channel reserve for the tape unit is cleared. An 

unconnected and unreserved tape unit may be connected and reserved by any channel. 

It is possible for a channel to reserve all tape units so no other channel may have 

access to them. 

After a channel connects a tape unit and reserves it, any other connections that the 

channel makes automatically clear the previous unit connection, but not the reservation. 

If more than one channel attempts a connection simultaneously, a scanner sequentially 

processes these attempts. 

The 16 tape units are divided into banks 0 and 1, and each tape unit is rnanually set at 

any number from 0-7 in each bank. (Tapes in bank 0 are referred to as 00- 07; bank 1 

tapes are referred to as 10-1 7.) No more than one tape in each bank may be set to any 

given number. \Vhen the setting on a tape unit is changed, the connection and 

reservation is cleared for that tape unit. 

The 362X may be connected to a rnaXirnU111 of four 12 - bit data channels fro111 any source. 

These 111ay be: 

1) 3606 data channel. 
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TABLE 3-1. FUNCTION CODES 

Rewind 
Rewind Unload 

'~Backs pace 
Search File Mark Forward 
Search File Mark Reverse 
Write End of File Mark 
Skip Bad Spot 

Release 
Binary 
Coded 
556 BPI Density 
200 BPI Density 
Clear 
800 BPI Density 
Set Reverse Read 
Clear Reverse Read 

TAPE IVIOTION 

FORMAT 

INTERRUPT 

Interrupt On Ready and Not Busy 
Release Interrupt On Ready 
Interrupt On End of Operation 
Release Interrupt On End of Operation 
Interrupt On Abnormal End of Operation 
Release Interrupt On Abnormal End of Operation 
Clear Interrupt Active 

XXX1 
XXX2 
XXX4 
XX1X 
XX2X 
XX4X 
X1XX 

X2XX 
X4XX 
1XXX 
2XXX 
4XXX 

STATUS REPLIES 

Ready 
Channel (and/or) Control (and/or) Unit Busy 
Write Enable 
File Mark 
Load Point 
End of Tape 
Density ("1" in bit 6 indicates 556 BPI, 

IfO" in bit 6 indicates 200 BPI) 
Density (If 1" in bit 7 indicates 800 BPI) 
Lost Data 
Longitudinal Parity Error 
Vertical Parity Error 
Reverse Reject 

0010 
0011 
0012 
0013 
0014 
0015 
0016 

0000 
0001 
0002 
0003 
0004 
0005 
0006 
0041 
0040 

0020 
0021 
0022 
0023 
0024 
0025 
0026 

'~If a Backspace operation is executed, when Reverse Read is set, tape is moved in a 
forward direction. 
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2) 3681 data channel converter from the 160 or 160-A. 

3) Channels with the same characteristics from other equipments. 

All four channels do not necessarily have to come from the same equipment. 

SWITCHES AND INDICA TORS 

EQUIPlVIENT NUMBER SWITCH 

An eight-position (0-7) Equipment Number switch is associated with each control. 

The setting of this switch designates the control as equipment number N. Any interrupts 

coming from the control will be transmitted on one of the eight interrupt lines cor­

responding to the setting of the Equipment Number switch. 

When a control is connected to a tape unit, a white indicator in the switch lights. • 

(This indicator also lights when a connection cannot be made because the tape unit is 

reserved for another control. ) 

If a transmission parity error occurs during a Function, Read, or vVrite operation, a 

red indicator in the Equipment Number switch lights. 

LONGITUDINAL PARITY 

Seven Longitudinal Parity indicators are associated with each control. At the end of 

an operation involving longitudinal parity checking, none of these indicators should be 

lit. If one or more are lit, it indicates a longitudinal parity error has occurred. 

WRITE 

The Write indicator is illuminated during Write and Write End of File Mark operations. 

The Write indicator remains on until the Write operation terminates. 

VERTICAL (VERT) 

A Vertical Parity Error indicator lights if a vertical parity error occurs during an 

operation. This light is illuminated until a new record is begun. 

INTERRUPT (INT) 

This indicator lights when interrupt occurs. This light is illuminated until the 

Interrupt signal drops. 

BCD 

This indicator lights when BCD mode is selected or an end of file lTIark is written on 

tape. 



DATA TRANSMISSION 

Operations on tape include: Read, Reverse Read (607 only), Write, Write End of 

Record, Write File Mark, Search File Mark Forward or Backward, Backspace, Skip 

Bad Spot, Rewind, and Rewind Unload. A complete list of Function and Status Reply 

codes is given in table 3-1. 

All information is transmitted between the tape controller and the data channel in odd 

parity, making a total of 12 information bits plus a parity bit. Information is written 

on or read from tape in odd transverse (vertical) parity for binary, even transverse 

parity for BCD. The end of record check character makes the total number of "1" bits 

in each of the seven longitudinal tracks even. Read or Write operations can be 

performed at anyone of three densities: 200 characters/inch, 33 usec/frame; 

556 characters linch, 12 usec/frame; 800 characters linch, 8 usec/frame (607 only). 

Density and binary or BCD formats should be chosen or checked on the status lines 

before a Read or Write operation. 

During a Write operation in BCD mode, the 362X automatically changes any word of 

all "O's" and writes it as 128 on tape. When reading a 128 from tape in BCD mode, 

the 362X changes it to a word of all "O's". If the 5th bit is a "1", the 6th bit is 

complemented during Read and Write operations on tape (the 5th remains unchanged). 

This converts inter n al BCD codes to external BCD codes when writing and vice versa 

for reading. 

If the 3604 is running in 1604 mode, the conversion from internal BCD to external BCD 

will not occur during a Write operation. Similarly, the conversion from external BCD 

to internal BCD will not occur during a Read operation. 

The tape controller has an interrupt feature which allows any tape unit to interrupt the 

equipment which is communicating with it. The program may select to be interrupted 

on occurrence of the following conditions: 

1) Ready and Not Busy 

2) End of Operation 

3) Abnormal End of Operation 

In order to read, write, etc., on any tape unit, it is necessary to: 

1) Clear the desired control. 

2) Connect the tape unit. 

3) Sense the status of the connected tape unit. 

There may be times when only step 2 is necessary, but normally all three steps are 

essential. 
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CODES 

CLEAR 

Prior to the initial use of the tape controller, the system should be cleared. There 

are five possible ways of clearing the controller: 

1) Clear Channel (100 usec) 

This instruction: a. Clears all activity in the data channel. 

2) Clear (2 usec) 

b. Clears the present connection control X may have 

with a tape unit. 

c. Releases all tapes (i. e., clears reserve logic) which 

control X may have reserved. 

d. Performs a MC on control X Read, Write, and Func­

tion logic. (No status signals are available to the 

data channel after executing this instruction. ) 

This instruction: a. Clears the present connection control X may have 

with a tape unit. Control X rerl1ains connected in the 

3) Release 

sense that Status signals are still available for the 

data channel. 

b. Releases all tape units control X may have reserved. 

This instruction clears only the connection and the reservation for the 

connected tape unit. It does not clear the reservations for any other tape 

units. 

The latter two Function instructions (Clear and Release) can only be used after a 

control is connected to a tape unit. 

4) Power On MC 

When power is applied to the 362X, all tape units connected and reserved 

by all controls are cleared. Logic in all controls is also cleared. No 

Status signals are available to the data channel after power is applied. 

5) External MC 

This clears all tape units connected and res erved by all controls. It also 

clears the logic in all controls. No Status signals are available to the data 

channel after executing this operation. 

All Clear operations (except the Release instruction) place the 362X in binary format. 
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CONNECT 

The computer sends a 12- bit Connect code over a specified data channel to the tape 

controller which connects the desired unit. 

Four manual eight- position switches on the tape controller (one for each channel) lock 

out all Connect codes except the ones having the correct bit combinations in bits 9, 10 

and 11. 

EQUIP. NO. NOT 
USED 

ODD/EVEN TAPE UNIT NO. 
BANK 0 __ 7 

SELECTION 

Bits 0, 1, and 2 may have octal values of 0-7. These bits determine which of the 

eight tape units the 362X will communicate with. Bits 3, 4, and 5 determine the bank 

(0 or 1) of tape units. The value held in bits 9, 10, and 11 must match the switch 

setting on the 362X or the connection will not be made. Bits 6, 7, and 8 are not used. 

If none of the controllers or any other equipments physically connected to the 

communication module via data channels have the proper switch setting, or a parity 

error occurs in the Connect code, an Internal Reject is generated within the computer. 

STATUS 

After the desired tape unit has been connected, it is usually necessary to check the 

status of the connected tape unit before attempting any further operations. This is 

done with the Copy Status and Bit Sensing instructions. 

The 48- bit Copy Status instruction can: 

1) Place the 12-bit Status code from the 362X in Bb. 

2) Place the control word addres s in the lower order 18 bits of the Q register. 

3) Place the control word in the A register. 

The 48- bit Bit Sensing instruction allows the programmer to check the registers in 

which the Copy Status instruction has placed the information described above. A 

complete list of Status Reply codes is given in table 3-1. For example: The presence 

of bit 6 in the Status Reply code indicates that the tape unit is set to operate in 556 BPI 

density. The programming example in this chapter shows how the Bit Sensing 

instruction is used. This instruction can also examine the current word count (part of 

the control word placed in A by the Copy Status instruction) to determine the progres s 

of information transfer. 
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Ready (XXX1) 

A Ready indicator on the tape unit lights when it is in a ready condition; i. e., power 

has been applied and the tape unit is in Automatic mode. When in Automatic mode, 

the tape unit is controller. 

The Ready signal is not present when an operator manually controls the 606 or 607 

from the console of the tape unit. 

File lVlark (XXiX) 

Non-Chaining operations: This signal is present when the tape unit has searched for 

and located an end of file mark. It is also present immediately after writing an end of 

file mark. Signal drops when: 

1) reading /writing begins on a new record, or 

2) a Backspace, Search End of File Mark Forward, or Search End of File 

l'/Iark Backward operation is initiated. 

Chaining operations: If the tape unit "chains over" a file mark during a chaining Read 

operation, the File l\1ark signal will appear. This signal will remain up throughout the 

remainder of the chain operation. This signal drops when: 

1) reading /writing begins on a new record (new chaining /non- chaining 

operation), or 

2) a Backspace, Search End of File lVlark Forward, or Search End of File 

Mark Backward operation is initiated, or 

3) a MC is executed. 

Write Enable (XXX4) 

This signal is present only when the file protection ring is on the tape reel. When this 

signal is absent, it is impossible to write on tape, although information may be read 

from the tape. 

[Channel (and/or) Control (and/or) Unit] Busy (XXX2) 

If the tape unit is ready, this signal is present: 

1) During and 5 ms after any operation which results in tape motion (Read, 

Write, etc.) 

2) vVhen the data channel begins executing or is executing a Read/Write 

instruction. 
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This signal will not be present if: 

1) The tape unit is not ready. 

2) The channel begins executing or is executing a Read/Write instruction 

and/or: 

a) Lost data has occurred in a previous operation. 

b) Interrupt On Abnormal End of Operation has occurred in a previous 

operation and the Interrupt signal is still present. 

Load Point (XX2X) 

This signal is present when the tape is at load point. The signal drops when tape motion 

begins again. 

End of Tape (XX4X) 

This signal is present when the end of tape marker is detected. The signal drops when 

tape has been rewound past the end of tape marker; i. e., the end of tape marker is 

sensed during rewind. 

Density (X1XX) 

See table 3-1. 

Density (X2XX) 

See table 3-1. 

Lost Data (X4XX) 

This signal appears during a Write operation if the tape controller is ready to accept 

information but the Data signal from the 3606 is absent (Write signal present). 

When the Lost Data signal appears during a Write operation, tape motion stops. 

Further Write operations are impossible until the Lost Data signal is cleared with a 

new Function or Connect code. 

The Lost Data signal also appears during a Read operation when the tape controller 

has data ready for output, but the Data signal from the 3606 is absent (Read signal 

present). 

If the Lost Data signal appears during a Read operation, reading continues until the 

end of the record. Further Read operations are impossible until the Lost Data signal 

is cleared with a new Function or Connect code. (Any legal Function code listed in 
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table 3-1 will clear the Lost Data signal. ) 

The Lost Data signal is meaningless when the tape controller is attached to a 160/160-A 

via a 3681 adapter. However, this signal must be cleared if Read/Write operations 

are to continue. 

Longij:udinal Parity Error (lXXX) 

This signal indicates that a longitudinal parity error has occurred during a Read/Write 

operation. This signal drops when a new record is read or written. A Clear Channel 

instruction, external master clear, or a power on master clear causes this signal to 

drop. 

During a chaining operation, the Longitudinal Parity Error signal appears on a status 

line when an error has occurred during reading /writing a record. This signal will 

remain up during the remainder of the chaining operation. This signal drops when a 

new chaining / non- chaining Read/Write operation begins or one of the three types of 

master clears is executed. 

Vertical Parity Error (2XXX) 

This signal indicates a vertical (transverse) parity error has occurred during a 

Read/Write operation. This signal drops when reading begins on a new record. A 

Clear Channel instruction, external master clear or a power on master clear causes 

this signal to drop. 

If a vertical parity error occurs during chaining, the Vertical Parity Error signal 

drops when reading / writing begins on a new record during the same chaining operation. 

The signal also drops when a new chaining / non- chaining Read/Write begins or one of 

the three types of master clears is executed. 

The Vertical Parity Error signal also appears when an end of file mark is read in 

Binary mode. 

Reserve Reject (4XXX) 

This signal is present when the last Connect operation performed was rejected because 

the tape unit to be connected was reserved by another control. 

FUNCTION AND FORIVIA T 

The following information refers to the Function and Format codes used with the 
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Function instruction; i. e., the lower 12 bits which specify the particular operation. 

An octal 0 in bits 3, 4, and 5 of the Function code indicates format, an octal 1 in bits 

3, 4, and 5 indicates tape motion, and an octal 2 in bits 3, 4, and 5 indicates interrupt. 

The proper tape unit must be connected before a Function instruction can be issued. 

If an error occurs in the Function code (assuming the proper unit is connected) a 

Parity Error signal appears on a transmission parity error line, and the computer 

issues an internal reject after 100 usec. The program continues at a reject jump 

address. 

Once a function (backspace, rewind, etc.) is initiated on a tape unit on a given channel, 

it is possible to connect another tape unit on that same channel, perform some 

operation on the second tape unit, and reconnect the first tape unit before or after the 

operation on the first tape unit terminates. 

Function 

Rewind (0010) 

A 0010 code rewinds tape at high speed (225-400 inches/second) to load point. Any 

further Rewind instructions when tape is at load point will have no effect. A Load 

Point signal appears on a status line when the operation is complete. 

Rewind Unload (0011) 

A 0011 code rewinds tape at high speed until all the tape is on the supply reel. All 

further operations on this tape are locked out until the tape has been reloaded manually. 

Backspace (0012) 

A 0012 code backspaces tape one record length. If the load point occurs other than at 

the beginning of the tape, this code will backspace tape from load point to one record 

length behind the load point. It will also backspace tape from an end of record check 

character back to load point if there are no other record check characters in between. 

Simultaneous backspace operations are possible on different units, but separate Connect 

and Backspace instructions are required for each. 

Search End of File Mark Forward (0013) 

Search End of File Mark Backward (0014) 

A 0013/0014 code searches forward/reverse until an end of file mark is detected. A 

File Mark signal appears on a status line when the operation is complete. If no file 
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marks are detected, tape motion continues until load point or end of tape markers are 

reached and then terminates. 

Write End of File Mark (0015) 

A 0015 code writes 178 as an end of file mark (even transverse parity) in both binary 

and BCD format. Writing an end of file mark does not change the current format. 

Skip Bad Spot (0016) 

A 0016 code moves and erases tape six inches in a forward direction. Vertical and 

longitudinal parity checking is performed during the operation to insure that tape is 

being erased. If a parity error occurs, a Vertical/Longitudinal Parity Error signal 

will appear on a status line when the operation is complete. 

If Interrupt on End of Operation is selected, interrupt will occur when the Skip Bad 

Spot operation is complete. 

All previously mentioned codes (0010- 0016) result in a reject if attempted when the 

read/write control is busy. 

Format 

Release (0000) 

A Release code clears the existing unit connection and reserve logic for a tape unit. 

It does not clear the reserve logic on any other tape units reserved by the control. 

Binary (0001) 

A 0001 code allows all information to be written/read in binary notation. A parity 

generator makes the total number of "1" bits odd in the transverse (vertical) direction 

on a total of seven separate tracks on tape. The end of record check character makes 

the longitudinal number of bits in each of the seven tracks even. During Read or Write 

operations, a constant transverse parity check is made. A parity error is indicated on 

a status line if a vertical parity error is detected. V/hen the end of record check 

character is written/ read, a longitudinal parity error check is performed. 

Coded (0002) 

A 0002 code allows all information to be written/read in binary coded decimal notation. 

A parity generator makes the total number of "1" bits even in the transverse (vertical) 

direction on the seven tracks on tape. Constant parity checks during Read/Write 
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operations are performed in the same manner as in binary format. 

556 BPI Density (0003) 

200 BPI Density (0004) 

A 0003/0004 code permits all information to be written or read onto or from tape at 

556/200 density (556 density: 556 6-bit characters + parity bit/inch; 200 density: 200 

6-bit characters + parity bit/inch). 

Clear (0005) 

A 0005 code clears all the tape unit reservations a channel has made and the existing 

unit connection. It is desirable to issue this code when a channel has completed all 

operations on one or more tape units. This permits other channels to gain access to 

these units. 

800 BPI Density (0006) 

A 0006 code permits all information to be written or read onto or from tape at 800 

density: 800 6-bit characters + parity bit/inch. 

Set Reverse Read (0041) 

This code is used for a reverse Read operation. (See Reverse Read section. ) 

Clear Reverse Read (0040) 

This code clears the condition established by the 0041 Format code. 

All of the Format codes (0000- 0006, 0040, 0041) result in a reject if attempted when 

the read/ write control is busy. 

INTERRUPT 

All desired interrupt instructions must come before a Read or Write operation, but can 

occur during any other operation. The eight-position Equipment Selection switch 

determines which line the Interrupt signal is transmitted on. For example: If the 

Equipn1ent Selection switch on control X is set to 5, any interrupts coming from control 

X will be transmitted on interrupt line 5. Any new interrupt instruction clears the 

existing Interrupt signal. This signal is also cleared by releasing all three possible 

interrupts, doing a master clear, or executing on 0026 Function Code. 

Note: \Vhen the selected condition for interrupt occurs in a tape unit, that unit must be 
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connected. If the tape unit is not connected, the interrupt will not occur. 

For example, interrupt on End of Operation is selected and a Rewind is executed. 

During rewinding, another tape unit is connected to the same control. This disconnects 

the unit that is rewinding, and it will not interrupt when the operation is complete 

(load point detected). 

If the unit that was rewinding had been reconnected before the rewind was finished, 

interrupt would have occurred when the operation was complete. 

Interrupt on Ready and Not Busy (0020) 

Release Interrupt on Ready and Not Busy (0021) 

The 0020 code allows a tape unit to send an Interrupt signal out on a channel when this 

tape unit is in a ready and not busy condition; i. e., when power is applied, the unit is 

in Automatic mode, and all tape motion has ceased. Release Interrupt on Ready and 

Not Busy code 0021 clears this condition. 

Interrupt on End of Operation (0022) 

Release Interrupt on End of Operation (0023) 

A 0022 code allows a tape unit to send an Interrupt signal out on a channel approxirnately 

200 usec after an end of record check character is read by a tape unit, a file mark has 

been located in a search file mark forward or backward operation, load point has been 

detected during a rewind operation or a Skip Bad Spot operation has been completed. 

Release Interrupt on End of Operation code 0023 clears this condition. 

During a chaining operation, interrupt will not occur until the data channel is not busy; 

i. e. until the last record has been written/ read in the chaining operation. 

Interrupt on Abnormal End of Operation (0024) 

Release Interrupt on Abnormal End of Operation (0025) 

A 0024 code allows a tape unit to send an Interrupt signal out on a channel after an 

abnormal operation occurs. These abnormal opprRtinns RTe: 

End of Tape, File Mark, Load Point, Vertical Parity Error, Longitudinal Parity Error, 

Lost Data, and Connected Tape Unit Becoming Not Ready. In all but the last case, the 

interrupt occurs when one or rnore of these conditions is encountered and an end of 

record check character is written/ read by the tape unit. In the case of interrupt on 

Connected Tape Unit Becoming Not Ready, interrupt occurs immediately when the 
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connected tape unit goes from a Ready to a Not Ready condition (e. g. if the power is 

turned off on the tape unit, etc.). Interrupt on Connected Tape Unit Becoming Not 

Ready will not occur during: 

1) a Connect operation; or 

2) when an 0000 Function instruction (Release Connected Unit) is being executed. 

During a chaining operation, interrupt will occur at the same time as in a non-chaining 

operation if one or more abnormal condition arises as described previously. 

A new Read/Write operation cannot start until the Interrupt signal is cleared by one of 

the methods mentioned previously in this chapter under the Interrupt section. Release 

Interrupt on Abnormal End of Operation code 0025 clears this condition. 

If Interrupt on Abnormal End of Operation is selected, chaining is selected, and an 

interrupt condition occurs during reading a record, the Interrupt signal will be returned 

to the 3606 when the end of record is read. When the interrupt occurs, the data channel 

will wait after receiving the last reply. 

The 3604 will enter an interrupt routine (see the Interrupt chapter in this manual) and 

process the Interrupt. A Stop Channel Activity instruction (in the 3604 interrupt 

routine) will terminate data channel activity and store the present word count, etc. 

When the Interrupt signal is cleared (in the 3604 interrupt routine), reading may be 

initiated by a new Read instruction. 

If the new Read signal is returned to the tape controller 45 usec or less after the 

interrupt occured, the Read operation will be non- stop. If the time exceeds 45 usec, 

tape motion will stop and restart. If no Read instruction is executed by the 3604 after 

interrupt, tape motion will halt. 

If chaining is selected and an interrupt condition occurs during writing a record, the 

Interrupt signal will be returned to the 3606 when the record is completed. When the 

interrupt occurs, the data channel will wait after receiving the last reply. 

The 3604 will enter an interrupt routine (see the Interrupt chapter in this manual) and 

process the interrupt. A Stop Channel Activity instruction (in the 3604 interrupt routine) 

will terminate data channel activity and store the present word count, etc. When the 

Interrupt signal is cleared (in the 3604 interrupt routine), writing may be initiated by a 

new Write instruction. 

If the new Write signal is returned to the tape controller 2. 5 ms or less after interrupt 

occurred, the Write operation will be non- stop. If the time exceeds 2.5 ms, tape motion 
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will stop and restart. If no Write instruction is executed by the 3604 after interrupt, 

tape motion will halt. 

WRITE 

After the 606 or 607 has been connected and format chosen, the programmer should 

check status for a Write Enable (bit 2 in the Status Reply code). If this signal is not 

present, it indicates that the protective ring is missing from the tape reel. It is 

possible to write on the tape only when this condition no longer exists. (If the Write 

Enable is not present, the 3606 hangs up.) If the Write Enable is present, accompanied 

by the Ready signal, the Write operation may begin. 

If the Write signal comes up within 2. 5 ms after the last Write operation, a non- stop 
• 

Write is initiated. The total delay before actual writing on tape can begin again in 

approximately 4 ms, versus a normal delay of approximately 7 ms. 

READ 

In a Read operation, the order of events is similar to the Write operation. After 

connecting, checking status, and choosing the proper format, the Read operation begins. 

It is not necessary to check for a Write Enable since Read operations from tape are 

possible when the protective ring is not present on the tape reel. The non- stop Read is 

similar to the non- stop Write operation. (For information on the eight available options 

when the word count is reduced to 0, refer to the Control Word, Input/Output chapter. ) 

During Read and Write operations, the programmer may choose to check status 

periodically. He may also program one or more interrupts to let the computer know 

when the present operation is complete. 

REVERSE READ (607 TAPE UNITS ONLY) 

The 362X can read information in a reverse direction from tape. Six-bit frames are 

read from tape and assembled into 12-bit bytes and sent to the data channel. When a 

48- bit word is read in a reverse direction from tape and entered into storage, it is 

identical to the 4~ - bit word which was initially written on the tape from storage. There 

is no change made in the final order of the bits during a Reverse Read operation. 

To initiate a Reverse Read operation (assuming format, etc. have already been selected 

and all tape motion has stopped), a 362X controller must first receive the Function 

code 0041 (Reverse). When the Read instruction is executed in the 3604, the Reverse 

Read operation will begin; i. e., data will be available to the data channel. A Reverse 
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Assembly signal will be sent to the data channel from the 362X to indicate that the 

12-bit bytes should be assembled into a 48-bit word in reverse order. 

Data transfer will continue until the word count in the control word equals zero. Tape 

motion continues in a reverse direction and stops at the gap between the current record 

and the record check character of the next record (unless chaining or non- stop read has 

been s~elected). 

Vertical and longitudinal parity checking occur as in a normal Read operation with one 

exception: if the first frame read is a record check character, no vertical parity check 

is made on that character. Vertical parity checking is performed on all remaining 

frames. 

If a Reverse Read is attempted from load point, there will be no tape motion. The Read 

operation will halt indefinitely. 

Parity errors and interrupts may be handled as if the operation were a normal read. 

An End-of-Record signal is returned to the data channel when a record gap is reached. 

Chaining and non- stop read operations are also handled as if the operation were a 

normal read. 

The Function code 0040 (Clear Reverse) should be issued when the Reverse Read 

operation terminates. 
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PROGRAM EXAMPLE 

TAPE 3, BANK I 
(TAPE 13) 

TAPE 0, BANK 0 
(TAPE 00) 

362X 
TAPE 

CONTROLLER 

CONTROL C ON TAPE CONTR. 
SET TO ACCEPT EQUIPMENT CODE 5 

CONTROL A ON TAPE CONTR. SET 
TO ACCEPT EQUIPMENT NO. 4 

3606 
DATA 

CHANNEL I 

3606 
DATA 

CHANNEL 0 

3602 
COMMUNICATION 

MODULE 

COMPUTER 

MODULE 0 

3603 
STORAGE 
MODULE 

3601 

CONSOLE 

100
8 

words are stored in storage module 0 at locations 00100- 001 77. Write them on 

tape 0, bank 0 (556 density, BCD). Tape 00 is at load point. Also, a record of 3008 
words is stored on tape 13 (written in BCD, 556 density). Store the record in storage 

module O. starting at location 00200. T~pp 1 :1 is 8.180 at load point. 

to load point sometime after the Write and Read operations are complete. Halt the 

program if any of the above operations cannot be executed. 
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Do console l\IIC. 

Start program at address 10000. 

Storage 
Address 

10000 

10001 

10002 

10003 

10004 

10005 

10006 

10007 

10010 

10011 

10012 

10013 

10014 

10015 

10016 

1001 7 

10020 

10021 

Contents of Address 

745-----00------

7402000000--4000 

74411---00-----­

BIT SENSE 

76000000 

BIT SENSE 

76000000 

7411000400--0002 

7411000400--0003 

7431000400030000 

745-----01------

7402000001--5013 

74431---01-----­

BIT SENSE 

76000000 

7411001601--0002 

7411001601--0003 

7421001601030001 

CLEAR CHANNEL (Channel 0, Comm. lV'Iod. 0) 

CONNECT Channel 0 Comm. Mod. 0 to Tape 00 

COpy STATUS on Tape 00, Load in B 1 

Sense bit 2 of Status code in B 1 for Write Enable 

HALT 

Sense bit 0 of Status code in B 1 for Ready 

HALT 

SET BCD MODE 

SET 556 DENSITY 

WRITE (Contains control word address) 

CLEAR CHANNEL (Channel 1, Comm. Mode. 0) 

CONNECT Channel 1 Comm. Mod. 0 to Tape 13 

COpy STATUS on Tape 13, Load in B3 

Sense bit 0 of Status code in B3 for Ready 

HALT 

SET BCD MODE 

SET 556 DENSITY 

READ {Contains control word address} 

Continue with main program. Tapes 00 and 13 remain connected. 

20000 

30000 

30001 

30004 

30005 

30006 

76000000 

10000100--000100 

10000300--000200 

7413000400--0010 

7413000501--0010 

76000000 

HALT 

CONTROL WORD (Write operation) 

CONTROL WORD (Read operation) 

RE\VIND Tape 00 

RE\VIND Tape 13 

HALT (End of program) 

Do a console MC. This clears all registers needed in this example. The program 

starts at address 10000 with a 48- bit Clear Channel instruction. This clears all 

equipment connected to communication module 0, data channel O. The Connect 

instruction (address 10001) connects tape unit 00 to communication module 0, data 

channel O. (The switch on control A on the tape controller is set to accept equipment 

#4.) The Copy Status instruction (address 10002) loads the 12 - bit Status code into B 1 . 
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A Bit Sense instruction (address 10003) senses bit 2 of the Status code for a Write 

Enable. (If this signal is not present when atternpting a vVrite operation it indicates 

that the protective ring is not present on the tape reel.) Another Bit Sense instruction 

(address 10005) senses bit 0 of the Status code for a Ready signal. The program halts 

if either a Write Enable or a Ready signal is not present. 

The two Function instructions (addresses 10007, 10010) set the control A logic in the 

tape controller to BCD mode and 556 density. When the computer executes the \Vrite 

instruction (address 10011) it sends the 18- bit control word address to the communica­

tion module. The 3602 reads the 48- bit control word from address 30000 and initiates 

output from storage module 0 to tape 00. 

The main program continues at address 10012 when the control word address has been 

transmitted to the communication module. The same procedure as above follows for 

tape 13, except that the operation is a Read from Tape 13 on data channell, and there 

is no need to sense for a Write Enable. The Set BCD Mode instruction is necessary 

since the Clear Channel instruction has set control C logic in the tape controller to 

the Binary mode. The switch on the 362X on control C is set to accept equipment 

code 5. 

When the computer reaches address 10021, it executes the Read instruction and sends 

the 18-bit control word address to the communication moduie. Then the communication 

module begins the Read operation, and the main program continues. 

When the program reaches address 30004, it sends the 12-bit Rewind instruction 

(0010) to tape 00. If tape 00 is busy (indicated by a Rej ect signal in this case) the 

program halts at this step and executes reject jumps to address 30004. When the 

Reply is returned (indicating tape 00 is in a rewind condition) the program continues 

at address 30005. When the instruction to rewind tape 13 is completed, the program 

stops at address 30006. 
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FUNCTION CODE FLOW CHARTS 

This chapter uses flow charts to show the sequence of events involved in all conditions 

and operations established by function codes. Figure 3-1 through 3-7 show functions 

which result in tape motion. Figures 3- 8 - through 3-15 show functions which deal 

with tape format. Figure 3-16 shows functions which deal with interrupt conditions. 

Table 3-1 lists these function and status codes employed by the 362X. 

The 362X returns a Reject to the data channel in the case of any codes other than those 

listed in table 3-1. Codes 0026 and 0027 simply clear the Interrupt Active FF (see 

Chapter 6) and return a Reply to the data channel. 

Refer to the 362X logic diagrams for detailed logic; refer to the 362X section in the 

3600 Reference Manual for additional information on function codes and status replies. 
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WHEN EF MARK IS DETECTED. 
THIS SIGNAL REMAINS UNTIL 
A NEW OPERATION INVOLVING TAPE 
MOTION IS INITIATED. 
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ENTER 12 - BIT 
FUNCTION CODE, 

PARITY BIT, 
FUNCTION SIGNAL. 

NO 

SEND FORWARD , 

WRITE SIGNALS TO 

TAPE UNIT. TAPE 

MOTION COMMENCES. 

LIGHT WRITE 

INDICATOR ON 
CONTROL X. 

YES 

LIGHT XMSN. 
PARITY ERROR 
INDICATOR. 

SEND XMSN. 
PARITY ERROR 

SIGNAL TO 

DATA CHANNEL. 

TRANSLATE 

FUNCTION 
CODE. 

BUSY SIGNAL (BIT I) 

WILL BE AVAILABLE 
ON STATUS LINE 

DURING AND 4 MS 

AFTER TAPE MOTION. 

NO 

mus·wmrr 
CONTROLS .. AND" TAPE 

UNIT READY .1tMY 
"AND" WRITE ENABLE 

PRESENT? 

CLEAR 

WRITE EF 
MARK FF. 

* INTERNAL REJECT BY COMPUTER AFTER 100 P. SEC. 

SEE NEXT PAGE 
FOR SEQUENCE OF 

EVENTS FOLLOWING 

THIS STEP. 

SET WRITE 
EF MARK, 

JXI4/XI5 FFS. 

WRITE ENABLE 
(BIT 2) PRESENT 

ON STATUS LINE. 



WRITE EF IVIARK 

The output of Jx15 sets DK1 (Zx16 Ix1 7) of the disassembly counter. The following 

sequence of events then occurs: 

w1) a) The Write Control FF sets after 30 ms; Clear W drops. 

b) Fx02 (End of Record Clear) drops. 

c) Jx15 also drives Wx66. R---.o (Zx10/Zx11) sets 0.1 ms after Fx02 drops. 

d) The Write Resync sets 0.1 usec after R---.o sets. 

2) When the write oscillator is in the proper position, the Write Gate sets. 

3) The normal write sequence begins. Dx23 drives the outputs of the B 

inverters such that 178 will be written on tape. Dx23 prevents any infor­

mation from entering the 0 register. Jx15 prevents adding a parity bit 

when in Binary mode by driving Dx29 to a "0" output. 

4) During B-W l' 178 is gated into the Write register. 

5) a) Wx81 sets Zx08 I Zx09, a sprocket pulse is generated, and the 

file mark is written on tape. 

b) Wx81 also clears Jx14/Jx15. 

6) The normal End of Record sequence begins since Write and Data signals 

are not present. (See Chapter 4 for additional information on the Write 

and Write Record CC sequences. ) 

7) A record check character is written (17
8

) and tape motion stops. 

3-27 
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ENTER 12 - BIT 
FUNCTION CODE, 

PARITY BIT, 
FUNCTION SIGNAL. 

NO 

SEND FORWARD, 
WRITE SIGNALS TO 

TAPE UNIT. TAPE 

MOTION COMMENCES. 

FF SETS 30 MS 

AFTER WRITE 

LIGHT WRITE 

* INTERNAL REJECT BY COMPUTER AFTER 100 fL SEC. 

*'* VERTICAL AND LONGITUDINAL PAR ITY 
CHECKS ARE PERFORMED DURING AND 

AFTER THE SKIP BAD SPOT OPERATION. 

YES 

LIGHT XMSN. 
PARITY ERROR 

INDICATOR. 

SEND XMSN. 
PARITY ERROR 

SIGNAL TO 

DATA CHANNEL. 

NO 

TRANSLATE 

FUNCTION 
CODE. 

~·VfflTTE 
CONTROLS" AND" TAPE 

UNIT READY. BUSY 
"AND" WRITE ENABLE 

BUSY SIGNAL (BIT I) 

WILL BE AVAILABLE 
ON STATUS LINE 
DURING AND 4 MS 

AFTER TAPE MOTION. 

SET 
REPLY 

FF. 

WRITE 

TERMINATION 

:I FF SETS. 
AFTER 2.6MS. 

PRESENT? 

CLEAR 
SKIP BAD 

SPOT FF. 

CLEAR WRITE 
TERMINATION 

:I, WRITE 
MOTION FFS. 

SET SKIP 
BAD SPOT, 

JXIS/JXI7 FFS. 

WRITE ENABLE 
(BIT 2) PRESENT 

ON STATUS LINE. 

CLEAR WRITE 

CONTROL FF 
AFTER 4 MS. 

CLEAR WRITE 
TERMINATION :II 
FF AFTER O.lfLSEC. 

CLEAR 

JXI6/JXI7 
AFTER O.lfLSEC. 

DROP FORWARD. 
WRITE SIGNALS 

TO TAPE UNIT. 

FORCE AN END OF 

RECORD SIGNAL IN 

THE CONTROL. 
(SEE INTERRUPT) 

TAPE MOTION HALTS. 

TAPE HAS NOW BEEN 
MOVED AND ERASED 

~ 6 INCHES IN A 

FORWARD DIRECTION. 

** 



LIGHT XMSN. SEND XMSN. 

PARITY ERROR PARITY ERROR 

INDICATOR. 
SIGNAL TO 

~ 
DATA CHANNEL. 

1-" 
(JQ 
C 
11 
ro NO YES 
eN E 'HER 12- B IT TRANSLATE CLEAR 
I FUNCTION CODE, 

CO Pj~RITY BIT, 
FUNCTION BACKWARD A I 

F JNCTION SIGNAL. 
CODE. F.F. 

H~ 
::s~ 

YES 

< 0 
2..:E 
~n 
o..::r' 
I-'.p' 
::s 11 rl-

eN 
f P'w 
~ n::r' 
CD ~O 

ro :E 
P' 1-" 

11 ::s o-{-(JQ 3 ;Ow A SET 

ro ro REPLY FF. 
<..0 ro C 
11 ro 
m ::s 
ro () 
_ro 
0

0 
~H-, 
OM 
-< 
Oro r-'"0 ::s rorl-
11 m 

~ P' rl-
1-" 

0 
::s 

* INlERNAL REJECT BY COMPUTER 

AFTER 100 fJ- SEC. 
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CAl 
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A 

ENTE'R 12 - BIT 
FUNCTION CODE. 

PARITY BIT. 
FUNCTION SIGNAL. 

NO 

WHEN THE BACKWARD FF SETS, 
CONDITIONS IN THE CONTROL 

ARE ESTABLISHED SUCH THAT: 
I) READ AND REVERSE SIGNALS 
ARE SENT TO THE TAPE UNIT 

WHEN THE READ OPERATION 

COMMENCES. AND 
2)A REVERSE ASSEMBLY 

SIGNAL IS SENT TO THE 

DATA CHANNEL. 

* INTERNAL REJECT BY COMPUTER AFTER 100 fL SEC. 

YES 

LIGHT XMSN. 
PARITY ERROR 
INDICATOR. 

YES 

SEND XMSN. 
PARITY ERROR 

SIGNAL TO 

DATA CHANNEL. 

TRANSLATE 

FUNCTION 
CODE. 

SET BACKWARD FF. 

(THIS FF IS ONLY 
CLEARED BY A Me 

OR A 0040 

FUNCTION CODE.) 

s~ 
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ENTER 12 - BIT 

START FUNCTION CODE, 
PARITY BIT, 
FUNCTION SIGNAL. 

NO YES 

* INTERNAL REJECT BY COMPUTER AFTER 100 fL SEC. 

WHEN THE RELEASE CONNECTED UNIT 

FF SETS, THE UNIT -CONTROL CONNECT 
,~ND CONTROL RESERVE FFS CLEAR. 

THIS CLEARS THE EXISTING UNIT 

:ONNECTION AND RESERVE LOGIC 
FOR ONE TAPE UNIT. IT DOES 

~OT CLEAR THE RESERVE LOGIC ON 
~NY OTHER TAPES RESERVED 

BY THE CONTROL. 

LIGHT XMSN. 

PARITY ERROR 
INDICATOR. 

YES 

SEND XMSN. 

PARITY ERROR 
SIGNAL TO 

DATA CHANNEL. 

TRANSLATE 

FUNCTION 

CODE. 

CLEAR 

RELEASE 
CONNECTED 

UNIT FF. 

SET RELEASE 
CONNECTED 
UNIT FF. 
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ENTER 12 - BIT 
FUNCT)ON CODE, 
PARITY BIT, 
FUNCTION SIGNAL. 

LIGHT BCD 
INDICATOR ON 

CONTROL. THIS 

INDICATOR STAYS 

LIT UNTIL FORMAT 

FF IS CLEARED • 

CLEAR 

REJECT FF. 

* INTERNAL REJECT BY COMPUTER 

AFTER 100 fL SEC. 

YES 

LIGHT XMSN. 
PARITY ERROR 
INDICATOR. 

YES 

SEND XMSN. 
PARITY ERROR 

SIGNAL TO 
DATA CHANNEL. 

SET FORMAT F.F. 
(CODE :0002) OR 

CLEAR FORMAT FF 
(CODE=OOOI). 
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ENTER 12 - BIT 

FUNCTION CODE, 

PARITY BIT, 

FUNCTION SIGNAL. 

* INTERNAL REJECT BY COMPUTER AFTER 100 fLSEC. 

SEE FLOW CHARTS FOR 0004,0006 CODES. 

~CLEAR ~ 
~~_R_E_P_~_Y_F_F_. ___ ~ 

CLEAR 

DENSITY 
556 BPI FF. 

DROP 556 BPI 
SIGNAL TO 

TAPE UNIT. 

SEND 556 BPI 
SIGNAL TO 
TAPE UNIT. 

LIGHT XMSN. 

PARITY ERROR 
INDICATOR. 

YES 

SEND XMSN. 

PARITY ERROR 

SIGNAL TO 

DATA CHANNEL. 

TRANSLATE 

FUNCTION 
CODE. 

556 BPI SIGNAL ( "I" IN BIT POSITION jl 
IS AVAILABLE ON A STATUS LINE UNTIIL A 

DIFFERENT DENSITY IS CHOSEN. 
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ENTER 12 - BIT 
FUNCTION CODE, 
PARITY BIT, 

FUNCTION SIGNAL. 

* INTERNAL REJECT BY COMPUTER AFTER 100 ,.,.SEC. 

SEE FLOW CHARTS FOR 0003, 0006 CODES. 

SEND 200 
BPI SIGNAL 
TO TAPE UNIT. 

LIGHT XMSN. 
PARITY ERROR 
INDICATOR • 

YES 

SEND XMSN. 
PARITY ERROR 

SIGNAL TO 

DATA CHANNEL. 

TRANSLATE 

FUNCTION 
CODE. 

A "0" IN BIT POSITION 6 ON A STATUS 

LINE AND A "0" IN BIT POSITION 7 ON 
A STATUS LINE INDICATES 200 BPI 
DENSITY IS SELECTED. THESE SIGNALS 

REMAIN UNTIL. THE DENSITY IS CHANGED. 
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ENTER 12 - BIT 
FUNCTION CODE, 

PARITY BIT, 

FUNCTION SIGNAL. 

* INTERNAL REJECT BY COMPUTER AFTER 100 fLSEC. 

WHEN THE CLEAR FF SETS, THE 

UNIT CONTROL CONNECT AND ONE OR 
MORE CONTROL RESERVE FFS 
CORRESPONDING TO CONTROL X ARE 

CLEARED. THIS PERMITS OTHER 

CONTROLS TO HAVE ACCESS TO 
TAPE UNITS FORMERLY RESERVED 

FOR CONTROL X. 

LIGHT XMSN. 

PARITY ERROR 
INDICATOR. 

YES 

SEND XMSN. 
PARITY ERROR 

SIGNAL TO 

DATA CHANNEL. 

TRANSLATE 

FUNCTION 
CODE. 
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ENTER 12 - BIT 
FUNCTION CODE, 

PARITY BIT, 

FUNCTION SIGNAL. 

NO 

* INTERNAL R~JECT BY COMPUTER AFTER 100 ,",SEC. 

SEE FLOW CHARTS FOR 0003,0004 CODES. 

CLEAR DENSITY 
200 BPI, DENSITY 
556 BPI FFS. 

SET DENSITY 
556 BP:t,DENSITY 
200 BPI FFS. 

SEND 200 BPI, 
556 BPI SIGNALS 
TO TAPE UNIT. 

DROP 200 BPI, 
556 BPI SIGNALS 
TO TAPE UNIT. 

YES 

LIGHT XMSN. 
PARITY ERROR 
INDICATOR. 

YES 

SENDXMSN'~ 
PARITY ERROR . STOP 

SIGNAL TO * 
DATA CHANNEL • 

TRANSLAT}-o 
FUNCTION A 
CODE. 

A "I" IN BIT POSITION 7 ON A STATUS 
LINE INDICATES 800 BPI DENSITY IS 

SELECTED. THIS SIGNAL IS PRESENT 

UNTIL THE DENSITY IS CHANGED. 



UJ 
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UJ 
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0-

ENTER 12 - BIT 

FUNCTION CODE, 

PARITY BIT, 

FUNCTION SIGNAL. 

SET ONE OF THE FOLLOWING FFS: 

I.) INTERRUPT ON READY AND NOT BUSY. 
2.) INTERRUPT ON END OF OPERATION. 

3.) INTERRUPT ON ABNORMAL END OF OP. 

CLEAR INTERRUPT 

ACTIVE FF. IF SET. 

CLEAR ONE OF THE FOLLOWING FFS: 

NO 

r 
I.) INTERRUPT ON READY AND NOT BUSY. 1-------1 

2.)INTERRUPT ON END OF OPERATION. 

3.)lNTERRUPT ON ABNORMAL END OF OP. 

DROP 

INTERRUPT 

SIGNAL TO 

LIGHT XMSN. 
PARITY ERROR 

INDICATOR. 

SEND XMSN. 

PARITY ERROR 

SIGNAL TO 

YES 

TRANSLATE 

FUNCTION 
CODE. 

DATA CHANNEL. 

SEND INTERRUPT 

SIGNAL TO 

WAIT FOR 
COMPUTER 
TO PROCESS 

INTERRUPT. 
DATA CHANNEL. 

LIGHT 
INTERRUPT 
INDICATOR ON 
CONTROL X. 

* INTERNAL REJECT BY COMPUTER AFTER 100 fLSEC • 

Figure 3-16. Flow Chart Showing Sequence of 
Events Involved in Function Codes Which Establish 
or Release Interrupt Conditions (0020, 0021, 0022, 
0023, 0024 and 0025) 

CLEAR 
INTERRUPT 

ACTIVE FF. 
DATA CHANNEL. 



CHAPTER 4 

WRITE AND SIMILAR OPERATIONS 

GENERAL 

This chapter contains a discussion of logic and events involved in Write, Write Record 

Check Character, and Write Non-stop operations. 

Refer to figure 4-1 for a block diagram of the Write operation. The 362X logic diagrams 

contain detailed logic. See the appendix of this manual for write timing diagrams. Logic 

is identical for all four controls. 

Information is received from the 3606 and gated into the 0 register (see figure 4-1) by 

the write control logic. The contents of 0 are gated into the B inyerters and the W Write 

Toggle register 6 bits at a time. A parity bit is generated during the B-W 1 transfer, 

making a total of 7 bits. The outputs of W 1 drive the write logic in the tape unit. 

During the O2 -B and 0
1 
-B transfers, the B inverter logic converts internal BCD codes 

to external BCD codes if the \Vrite operation is in BCD mode. This is done by comple­

menting bit 6 if bit 5 is a "1". The only exception is the character 008 . It is written as 

128 on tape. 

The data is read back into the C Read register from tape approximately 2 ms after is has 

been written. A constant vertical parity check is performed and a signal appears on a 

status line if a vertical parity error is detected. 

When the Write operation is complete, a longitudinal parity check is performed and a 

signal appears on a status line if such an error is detected. 

WRITE OPERA TION 

Function instructions prior to the write instruction set control X to BCD/binary and 

density modes. 

Data and W:rite signals initiate the Write operation. The Write signal (provided the 

proper enables are present) sets the Write Motion FF. After a delay of 3.5 or 30 ms 

(depending on the position of the tape) the Write Control FF sets. This drops the End of 

Record Clear signal which allows the Data signal to set the R-0 FF. After a delay of 

4-1 



o. 1 usec the Write Resync FF sets. Enables from a free-running write oscillator timing 

chain (pages 4 and 5 in the 362X diagrams) along with the selected density enable set th€ 

Write Gate FF. 

When the Write Resync initially sets, a Reply is returned to the 3606, the Data signal 

drops, and the Reply drops. (Dropping the Data signal clears the R-o FF.) The Write 

Gate enables the write oscillator slaves to gate information into the proper registers, 

advance the disassembly (DK) counter, set and clear the Write Sprocket FF, and clear 

the Write Gate FF. (The Write Gate FF clears and sets every 6- bit frame; the Write 

Resync clears and sets every two frames. ) 

A Reply Sprocket pulse is returned from the tape unit when it reads the information. 

This pulse starts the Reply Read timing chain which gates the information into the C Read 

register. When the Write operation is complete, the contents of C
1 

should be 0; if not, 

a Longitudinal Parity Error FF sets and a Longitudinal Parity Error signal appears on a 

statu s line. 

SEQUENCE OF EVENTS IN A WRITE OPERATION 

This sequence of events assumes a start from a MC. 556 BPI density. Refer to pages 

5, 14, and 15 in 362X prints for detailed logic. 

STEP 

1. 

EVENT 

\Vrite signal sets \Vrite l\'Iotion FF. This starts tape motion in a forward 

direction by sending Write and Forward signals to the tape unit. Data signal 

comes up approximately 2-60 usec later. 

2. a) A delay of 3.5 or 30 ms occurs; Write Control FF sets. 

b) The Clear W signal drops. 

c) End of Record Clear signal drops. 

d) Data signal comes up. 

e) R -+() FF sets. 

3. a) Write Resync sets O. 1 usec after R-o FF sets. R-o transfer of data 

occurs. A Reply is returned to the 3606. This drops the Data signal 

which drops the Reply and clears the R-o FF. (Clear 0 drops when the 

Write Resync sets. ) 
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~ ------------~: 

WRITE SIGNAL-," 
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Figure 4-1. Block Diagram Write Logic 
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b) The Write Gate sets when the write oscillator is in the proper position. 

From this point on, the Write operation is clocked. 

4. a) The free-running write oscillator (12 usec cycle, 2 cycles/12-bit word) 

transf er s 02 -B. 

b) W
1
-W

2
, DK

1
-DK

2
. 

5. a) During 02-B but after W
1
-W2 , B-W1 occurs. 

b) The Write Sprocket sets during 02-B but after B-W l' This signals 

the tape unit to accept and write the upper 6 bits and parity bit on tape. 

6. Advance DK (DK cleared on MC); i. e., set DK1 . 

7. Clear Write Sprocket; clear Write Gate 0.1 usec after Write Sprocket 

clears. 

8. Write Gate sets again when write oscillator is in the proper position. 

9. a) 0l-B, W 1-W 2' B-W 1 in same order as above (Ol-B replaces 02 -B). 

b) Write Sprocket sets after B-W l' This signals the tape unit to accept 

and write the lower 6 bits plus parity bit on tape. 

10. a) Advance DK (clear DK
1

). 

b) Clear 0 register during advance DK time. 

11. a) F--+() FF sets for word two. (The Data signal came up again sometime 

after it dropped, indicating another 12 - bit word was on the lines. If 

the Data signal were not present, R--+() would not set and the End of Record 

sequence would begin. ) 

b) Clear Write Resync, Write Gate, Write Sprocket. 

12. Write Resync sets O. 1 usec after R--+() FF sets. Write Gate sets when write 

oscillator chain is in the correct position. 

13. Reply is returned when Write Resync sets. This drops the Data signal which 

drops the reply. R--+() clears when the Data signal drops. 

14. Word two is now written in the same manner as word one. If the Data signal 

is present when writing word two, it indicates that word three is on the lines. 
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REPLY SEQUENCE OF EVENTS 

Refer to page 16 of the 362X diagram s for detailed logic. 

STEP EVENT 

1. a) Information is read back from tape and a Read Sprocket pulse is 

generated (about 2000 usec after the Write Sprocket pulse) which 
starts the Reply Read timing chain by setting Zx54 / Zx55. 

b) C 1-+C2 

2. a) Zx56/Zx57 sets. 

b) The Reply Timing Chain Lockout (Zx52/Zx53) sets. 

3. a) H--.c 1 . Information is gated into the C Read register. A vertical 

parity check is performed during H-+C1' If a parity error occurs, 

an indicator on the control lights and a vertical parity error signal 

(bit 10) is present on a status line. 

b) Continue through the timing chain until all FFs have set and cleared. 

4. Sprocket drops from tape unit which clears Zx52 / Zx53. 

5. Repeat steps 1a through 3b for each 6 bit frame of information written on tape. 

LOST DATA 

During step lOa in the Write operation (Advance DK) the Lost Data FF (Zx70/Zx71) sets 

if the Write signal is extant and the Data signal has not been present for two frames. A 

normal End of Record sequence is performed. No other write operations are possible 

until the Lost Data FF is cleared by either a Function, Connect, or MC. A Lost Data 

signal (bit 8) appears on a status line when the Lost Data FF sets. This will also cause 

an interrupt if Interrupt on End of Abnormal operation is set. 

END OF RECORD SEQUENCE (WRITE RECORD CHECK CHARACTER) 

Refer to 5, 14, 15, 16, and 18 of the 362X logic diagrams for detailed logic. Steps 1 

through 10 are the same as in the normal Write sequence. 
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STEP 

11. 

EVENT 

a) If Data and Write signals are not present during the last oscillator 

interval (n) the R-G FF does not set. R-G is not executed. Write 

Data Lockout FF (Zx36/x37) sets. 

b) Write Resync and Write Gate clear and remain clear. 

12. On Advance DK during the last oscillator interval (n), ZxOO / Zx01 of the 

check character counter sets. 

13. On the start of oscillator cycle n+ 1, Zx02 / Zx03 of the CC counter sets. 

14. Zx04/ Zx05 sets 2 usec after Zx03 sets. 

15. On the start of oscillator cycle n+2 Zx02 / Zx03 clears, Zx06 / Zx07 sets 

2 usec later. 

16. On the start of oscillator cycle n+3, Zx02 / Zx03 sets; Zx04/ Zx05 clears 

2 usec later. 

17. On the start of oscillator cycle n+4 

a) Zx02 / Zx03 of the CC Counter clears. 

b) Write Termination I sets (Zx30/Zx31). 

c) Clear WI (Wx98) comes up. 

d) A Write Sprocket pulse is generated, the record check character is 

written, and the normal reply sprocket enables gating the record 

CC into C1 . When the current operation is complete, an End of 

Operation signal from the 606 allows setting the Longitudinal Parity 

Error FF (Px54/Px55) if a bit is present in any stage of the C
1 

register. A Parity Error signal is present on a status line (bit 10) 

if a longitudinal parity error has occurred. 

18. a) In the time of 2. 6 ms after Write Termination I sets, Write Termination 

II sets. 

b) Write Termination I clears when Write Termination II sets. 

c) Write Motion (Zx2 0 / Zx21) clears when Write Termination II sets. 

This drops Write and Forward signals to the tape unit. 

19. a) Write Control (Zx22 / Zx2 3) clears 4 ms after Write motion clears. 
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STEP EVENT 

b) The End of Record Clear signal again comes up when the Write Control 

clears. Write Data Lockout FF clears. 

c) Four ms + 0.1 usec after Write Termination II sets, it clears. 

NON-STOP WRITE 

This operation permits writing a series of two or more separate records without 

stopping tape motion. After the Reply (step 13 in the normal Write operation), the Write 

signal drops for approximately 1 usec and reappears. This sets the Write Data Lockout 

FF (Zx36/x37). (Steps 1 through 13 are the same as in the normal Write sequence.) 

STEP 

14. 

EVENT 

Write Termination I (Zx30 / Zx31) sets and the normal record check character 

is written. The normal longitudinal parity error check is performed. 

15. Write Termination II (Zx32 / Zx33) sets 2. 6 ms after Write Termination I. 

(Since the Write signal is up again, the Write Motion FF does not clear. ) 

16. a) Non Stop Write FF (Zx34/ Zx35) sets 3 ms after Write Termination II. 

b) End of Record Clear (Fx02) comes up. It clears Write Termination II, 

Non- Stop Write, and Write Data Lockout, and drops again. 

17. A new record is started (Data and Write signals present) after having inserted 

a 5 ms record gap. The contents of C 1 and W 1 are cleared before starting 

the new record. 
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CHAPTER 5 

READ AND SIMILAR OPERATIONS 

GENERAL 

This chapter discusses logic and events involved in Read, Read End of Record Check 

Character, Read Non- stop, and Reverse Read Operations. 

Refer to figure 5-1 for a block diagram of information flow. Refer to the 362X diagrams, 

pages 16, 1 7 and 18, for detailed read logic. Also see the read timing diagram in the 

appendix of this manual. Logic is identiCal for all four controls. 

Seven-bit frames (6 data bits + parity bit) are read from tape and a vertical parity check 

is performed on each frame. The parity bit is discarded and two 6-bit frames are 

assembled in the 12-bit X Read register. A parity bit is generated and the 13 bits of 

information are sent to the data channel. A longitudinal parity check is performed at 

the end of the read operation by checking the contents of the C
1 

Read register. 

During a Read operation in BCD mode, external BCD codes from tape are converted into 

internal BCD codes during assembly in the X Read register. This is done by complement­

ing bit 6 if bit 5 is a "1". The only exception is the character 12 8 . It is converted into 

00 (the internal BCD code for zero). 

Read and Data signals initiate tape motion by setting the Read Motion and Read Control 

FFs. A sprocket pulse, generated when the data is read from tape, starts the Reply 

Read timing chain. This timing chain gates data from the H inverters into the X and C 

registers. The timing chain, assembly counter, and other signals enable the Data signal 

to set the Reply FF at the proper time. 
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SEQUENCE OF EVENTS IN A READ OPERA TION 

Assume a start from a MC. 

STEP EVENT 

1. a) A Read signal with proper enables sets the Read Motion FF (Zx42/x43). 

This sets a Read FF (Dx42/x43) which sends Forward and Read signals 

to the tape unit. 

b) Ex26 (Clear C
1

) comes up. 

c) Ex32 (Start New Record) clears the assembly (AK1 ) counter. 

Note: Steps band c occur only when starting the read operation, 

or reading non- stop from one record to another. ) 

d) The Data signal comes up approximately 1 usec after the Read signal. 

2. a) A delay of 1 or 10 ms occurs (10 ms if tape is at Load Point, 1 ms if 

tape is not at Load Point), after which the Read Control FF (Zx44/x45) 

sets. 

b) Ex26 and Ex32 drop. 

c) Ex21 (Read/Write Active) comes up. 

3. a) When the first 7- bit frame of information is read, a sprocket pulse is 

generated. 

b) The delayed sprocket pulse, ANDed with Read/Write Active and Reply 

Timing Chain Lockout, starts the Reply Read timing chain by setting 

Zx54/x55. 

c) When Zx54/x55 sets, Read FF (Dx42/x43) clears. This drops the 

Forward and Read signals to the tape unit. 

d) Clear X register (Ex28, Ex29). 

e) C
1
-c

2
, AK

1
-AK

2 
(Ex30, Ex31). 

f) Read Data Lockout FF (Zx40/x41) clears. 

4. a) Zx56/x57 of the Reply Read timing chain sets 0.2 usec after Zx54/x55 

sets. 

b) The Reply Timing Chain Lockout FF (Zx52/x53) sets and clears 1 usec 

after the sprocket pulse drops. 

c) Begin Record I FF (Zx60/x6l) sets. 

d) Clear X and C
1 
-c2 signals drop. 



STEP EVENT 

5. a) Zx58/x59 of the Reply Read timing chain sets. 

b) H-c
1 

(Ex42/Ex43). 

c) H--X
2 

(Ex46). 

6. In the time of 0.2 usec after Zx58/x59 sets, the Reply Read timing chain starts 

to clear. 

7. \Vhen Zx56/x57 clears, AK1 (Zx64/x65) sets. 

8. a) Another sprocket pulse is generated when the next frame of information 

is read from tape. 

b) The Reply Read timing chain starts again and steps 4a--5b repeat. 

In addition, Begin Record II (Zx62/x63) sets when the Reply Read 

timing chain starts. The Reply is returned to the data channel of 

the timing chain when Zx56/x57 clears; AK
1

, (Zx64/65) clears. 

c) H--X
1 

(Ex44). 

9. The Reply drops the Data signal which drops the Reply. 

One 12-bit word has now been read from tape. The sequence repeats for each additional 

12-bit words read from tape, when accompanied by a steady Read signal and a rising 

and falling Data signal. 

READ END OF RECORD CHECK CHARACTER 

Read and Data signals drop. Because of the gap between the last word and the Record 

Check Character, no sprocket pulse is received for approximately 48 usec (assuming 

556 BPI density). 

STEP 

1. 

EVENT 

Read Data Lockout (Zx40 / Zx41) sets when the Read signal drops. This holds 

a constant clear on the X register, keeping out the Record Check Character. 

2. After approximately 28 usec have elapsed since the last sprocket pulse, the 

End of Record FF (Zx46 / Zx4 7) sets. When the End of Record signal is received 

from the tape unit, the End of Record II FF (Zx76/x77) sets. 

3. The Read Motion FF clears 45 usee aftp.r thp. "Rnd of Record II FF sets. The 

contents of the C Read register are checked for a longitudinal parity error. If 
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STEP EVENT 

any stage of C 1 I- 0, the Longitudinal Parity Error FF sets (Px54jx55) when the 
.1 

End of Record signal is received from the tape unit. A Parity Error signal 

(bit 10) is available on a status line until reading begins on a new record. 

a) 3. 5 ms after the End of Record FF sets, the Read Control, Begin Record 

I, Begin Record II, and End of Record FFs have cleared. 

Tape motion halts and the operation is complete. 

EXCEPTIONS 

1. If the End of Record FF (Zx46/x47) sets when both Read and Data signals are 

present, an End of Record signal is sent to the Data Channel by Zx72 / Zx73. 

This signal drops when the Data signal drops. Tape motion halts. 

2. If Read and Data signals drop before the End of Record Check Character is read, 

reading continues until the Check Character is read. Data is not entered into 

the X register after the Read signal drops. (The Read Data Lockout FF holds a 

constant clear on the X register. ) 

LOST DATA 

Normally the Data signal and the Read Ready FF enable thereby setting the Reply FF 

when the second frame of information is being read. If the Read signal is up at this 

time, but the Data signal is absent (the operation being normal in all other respects) the 

Lost Data FF (Zx70/ Zx71) sets when the next sprocket pulse occurs. A Lost Data signal 

(bit 8) appears on a status line. (An interrupt occurs 5 usec after the End of Record signal 

is received from the tape unit if Interrupt on Abnormal End of Operation is selected.) 

The Lost Data FF also sets the End of Record Disconnect FF (Zx72 / Zx73) if the Read 

control is set. This sends an End of Record signal back to the data channel. Tape 

motion continues to the End of Record Check Character and stops. 

Further Read operations are impossible until the Lost Data FF is clear. A Function 

(Ix21), Connect (Ix05) or MC (Dx19) signal clears the Lost Data FF. 

READ NON-STOP 

Refer to figure 2 - 5. 



Events follow the normal End of Record sequence through step 2. 

3. a) The Record Check Character is read; a longitudinal parity check is 

performed in the normal manner. 

b) If Read and Data signals reappear within 45 usec after they have dropped, 

Ex10 prevents the End of Record II FF from clearing the Read Motion FF. 

4. Read Non-Stop I (Zx48jx49) sets 45 usec + 2 usec after the End of Record sets. 

5. a) Read Non- Stop II sets 1 ms after Read Non- Stop 1. 

b) Clear C
1 

(Ex26) comes up. 

6. When Non-Stop II sets, Begin Record I, Begin Record II, and End of Record FFs 

clear. 

7. a) When the End of Record II FF clears, Read Non- Stop I clears. 

b) Read Non-Stop II clears 1 usec after Read Non-Stop I clears. 

Tape motion continues and reading begins on the next record. 

REVERSE READ 

Refer to figure 5-1 and pages 9, 10, 16, 1 7, and 18 of the 362X logic diagrams. Also 

refer to the reverse read timing diagram in the appendix of this manual. To perform 

a Reverse Read operation, the Backward FF (Jx38/x39) must first be set with an 0041 

Function code. (See chapter 3, figure 3-9. ) 

STEP 

1. 

EVENT 

a) A Read signal with the proper enables sets the Read Motion FF (Dx42/x43) 

which sends Read and Reverse signals to the tape unit. 

b) Ex26 (Clear C 1) comes up. 

c) Ex32 (Start New Record) clears the assembly (AK1 ) counter. 

Note: Steps band c occur only when starting the read operation or 

reading non- stop from one record to another. 

d) A Reverse Assembly signal is returned to the data channel. 

e) The Data signal comes up approximately 1 usec after the Read signal. 

2. a) A delay of 1 ms occurs, after which the Read Control FF (Zx44/x45) sets. 

b) Ex26 and Ex32 drop. 

c) Ex21 (Read/Write Active) comes up. 
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STEP EVENT 

3. a) When the first 7-bit frame is read, a sprocket pulse is generated. 
-------------------b) The sprocket pulse, ANDed with Read/Write Active and Reply Timing Chain 

Lockout starts the Reply Read timing chain by setting Zx54/x55. 

c) When Zx54/x55 sets, the Read FF (Dx42/x43) clears. This drops the Read 

and Reverse signals to the tape unit. Read Data Lockout FF (Zx40/x4l) 

clears. 

d) Clear X register (Ex28, Ex29) comes up for 0.2 usec. 

e) C l ~2' AKl -AK2 (Ex30, Ex31). 

4. a) Zx56/x57 of the Reply Read timing chain sets 0.2 usec after Zx54/x55 sets. 

b) The Reply Timing Chain Lockout FF (Zx52/x53) sets and clears 1 usec after 
the sprocket pulse drops. 

c) Begin Record I FF (Zx60/x61) sets. 

d) Clear X and C l ~2 signals drop. 

5. a) Zx58/x59 of the Reply Read timing chain sets. 

b) H~1 (Ex42, Ex43). 

c) H-X
l 

(Ex46). 

6. In a time of 0.2 usec after Zx58/x59 sets, the timing chain starts to clear. 

7. When Zx56 / x5 7 clears, AKl (Zx64 / x65) sets. At this point a decision must be 

made to discard the frame just read or continue reading. If another sprocket 

pulse follows the first within 12 usec (assuming 556 BPI density) reading continues 

since the record check character was equal to all "0' s". An H-X2 transfer is 

made, and the assembled 12-bit word plus parity bit and a Reply is sent to the 

data channel. 

If no sprocket pulse is received for 28 usec after the first sprocket pulse, 

the frame read was a record check character. Then the following sequence of 

events occurs: 

8. AK1 (Zx64/x65) is cleared. The Vertical Parity Error FF (Px50/x5l) is also 

cleared since the record check character is not written with attention to parity 

and may have set the Vertical Parity Error FF. 

9. a) When the next sprocket pulse occurs, the Reply Read timing chain starts. 

The X register which contains the record check character in Xl = Xl ower 



is cleared when Zx54/x55 sets. 

b) AK1-AK2, C1~2 (Ex30, Ex31). 

c) Begin Record II sets when Zx54/x55 sets. 

10. a) When Zx56/ 57 sets, the Reply Timing Chain Lockout FF sets and clears 

1 usec after the sprocket pulse drops. 

b) When Zx58/x59 sets, H~l and H-X1 pulses are present. The frame read 

is sent to the C read register and the lower half of the X register. 

c) The timing chain completes its cycle and stops. 

11. When the next sprocket pulse is received, the timing chain starts again. 

This frame is transferred to X2, a transmission parity bit is added to the 

12 bits in X, and a Reply is returned to the data channel. When the Data 

signal drops, the Reply FF is cleared. 

12. Reading continues on the next frame if the Read signal is present and the Data 

signal has reappeared. A vertical parity check is performed on each frame 

read (during H~l transfer). If a vertical parity error occurs in a frame (other 

than the record check character) a Vertical Parity Error signal is available 

on a status line (bit 10). This signal remains until a new record is read or the 

control is no longer connected to the tape unit. Lost data checking is identical 

to the checks made in a normal read operation. 

ENDING THE REVERSE READ OPERATION 

If Read and Data signals drop after reading the last word in a record, the following 

sequence of events occurs: 

STEP 

1. 

EVENT 

a) The Read Data Lockout FF (Zx40 / 41) sets when the Read signal drops. 

b) If there is no sprocket pulse for 28 usec, the End of Record FF 

(Zx46/x47) sets. 

c) Clear X comes up when Zx46/x47 sets. 

d) A longitudinal parity check is performed when the End of Operation signal 

(= End of Record) is returned from the tape unit (approximately 250 usec 

after the last frame is read). A Parity Error signal is available on a 

status line (bit 10) if a longitudinal parity error is present; i. e., a stage 

of C
1 

is set. This signal remains until reading starts on a new record or 
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the control is no longer connected to the tape unit. 

c) End of Record II (Zx76/x77) sets when the End of Record signal is received 

from the tape unit. 

2. Forty-five usec later the Read Motion FF (Zx42/x43) clears. 

3. a) The Read Control FF (Zx44/x45) clears, 3.5 ms after the Read Motion FF 

clears. 

b) When the Read Control FF clears, Begin Record I, Begin Record II, and 

End of Record FFs clear. Tape motion halts. 

EXCEPTIONS IN A REVERSE READ OPERATION 

1. If the last frame is read and Read and Data signals request more information 

(the Read signal has not dropped) an End of Record signal is sent to the data 

channel by setting the ER Disconnect FF (Zx72/x73). This signal drops 

(Zx72/x73 clears) when the Data signal drops or the tape unit is no longer 

connected to the control. 

2. If Read and Data signals drop before the last frame is read, reading continues 

to the last frame and stops. Data is not entered into the X register after the 

Read Data Lockout FF sets. (Read Data Lockout sets when the Read signal 

drops. ) 

3. If at the time when Read and Data signals drop and the tape unit detects a record 

gap, Read and Data signals reappear within 45 usec; tape motion does not stop. 

The record gap is skipped and the tape unit starts reading the next record. 
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CHAPTER 6 

INTERRUPT 

Figure 6-1 shows the interrupt logic used in Control A. (Interrupt logic is identical for 

all controls except for numeration.) See chapter 3, figure 3-16 for a detailed flow chart 

showing how the Interrupt FFs are set or cleared. 

INTERRUPT ON READY AND NOT BUSY 

The Interrupt Active FF sets when Ready and Not Busy signals are received from the 

tape unit (assuming the Interrupt On Ready and Not Busy FF is set). The Interrupt 

Active FF lights an interrupt indicator on Control A of the 362X and sends an Interrupt 

signal to the data channel. 

The Interrupt Active FF is cleared when: 

1) The Interrupt On Ready and Not Busy FF is cleared by an 0021 Function code. 

2) The control receives a MC signal from the data channel. 

INTERRUPT ON END OF OPERATION 

The Interrupt Active FF sets when: 

1) An End of Record signal is received from the tape unit (assuming the Interrupt 

On End of Operation FF is set). 

2) The Data channel goes from a busy to not busy condition (i. e., Jx40/x41 must 

be set). 

The End of Record signal is received by the control about 250 usec after: 

1) A Record Check Character is read. 

2) A File Mark has been detected in a Search End of File Mark Forward or 

Backward operation. 

3) Load point has been detected during a rewind operation. 

It should be noted that during a chaining operation, this interrupt will not occur until the 

data channel is not busy, (i. e. J until the last record has been written/read in the chaining 

operation (see J040 / 041 in figure 6-1). 

The Interrupt Active FF is cleared when: 
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Figure 6-1. Control A Interrupt Logic 
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1) The Interrupt On End of Operation FF is cleared by an 0023 Function code. 

2) The control receives a MC signal from the data channel. 

INTERRUPT ON ABNORMAL END OF OPERATION 

The Interrupt Active FF is set when an End of Record signal is received from the tape 

unit and one or more of the following conditions are present: (assuming the Interrupt On 

Abnormal End of Operation FF is set) 

1) End of tape The end of tape marker is sensed. 

2) File mark 

3) Load point 

4) Vertical parity 
error 

5) Longitudinal 
parity error 

6) Lost data 

7) Ready to Not Ready 

8) Skip Bad Spot error 

And end of file mark has been detected in a search 

end of file mark forward/backward operation. 

Tape is at load point. 

A vertical parity error has occurred during 

reading /writing information on tape. 

A longitudinal parity error has occurred during 

reading / writing information on tape. 

Data has been lost during readingiwriting infor­

mation on tape. 

The connected tape unit has become not ready (i. e., 

power is turned off, etc.) 

A longitudinal (and/ or) vertical parity error has 

occurred during a Skip Bad Spot operation. This 

indicates the tape has not erased properly. 

When the Interrupt Active FF sets as a result of an Abnormal End of Operation condition 

arising, further read/write operations on tape are impossible until the Interrupt Active 

FF is cleared with an 0025 Function code (Clear Interrupt On Abnormal End of Operation) 

or a MC signal from the data channel. 

It should also be noted that any 002X Function code will clear the Interrupt Active FF. 

During a chaining operation, interrupt will occur at the same time as in a nonchaining 

operation if one or more abnormal conditions arise as described previously. 
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Figure 6- 2. Control A Status Lines 

6-4 



STATUS LINES 

Figure 6-2 shows the 12 status lines associated with Control A. (Status lines are identical 

for controls B, C, and D except for numeration.) When the Controller Connect FF sets 

(see the connect sequence in chapter 2), information on these status lines is available to 

the data channel. 
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CHAPTER 7 

LOGIC CABLING 

Figure 7-1 shows a typical 362X cabling diagram. The cable connectors on the right 

and left sides of the chassis attach to the 606/607 magnetic tape transports. Table 7-1 

gives the pin numbers. associated with signals in the two cables going to/from the 362X 

and each tape transport. The pages following table 7-1 give a brief description of each 

of the signals listed in table 7-1. 

The cable connectors at the bottom of the 362X chassis attach to data channels and 

terminators. The leftmost connector (1 AI) attaches to a Data I/O cable. Connector 

1A2 is either terminated or attached to another Data I/O cable going to some other piece 

of external equipment. Connector 1B1 is attached to a Control I/O cable. Connector 

1B2 is either terminated or attached to another Control I/O cable going to some other 

piece of external equipment. 

The remaining three sets of connectors in chassis 1 and 2 are connected in exactly the 

same manner; i. e., the leftmost connector is attached to a Data I/O cable, etc. 

Table 7-2 lists signal and pin assignments for Data and Control I/O cables. The pages 

following table 7-2 give a brief description of each of the signals listed in table 7-2. 
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TABLE 7-1. SIGNAL AND PIN ASSIGNMENTS: OUTPUT CABLE FROM 362X to 606/607 

Note: Terms in parenthesis give signal nomenclature used in 606 manuals and 
specifications. 

Output 
Connector #J2 08 

*From 362X to 606 
**From 606 to 362X 

Pin 

*A 

*B 

*C 

*D 

*E 

*F 

7 

Write 

Information 

Signal 

2° Write 

21 Write 

22 Write 

2
3 

Write 

24 Write 

2
5 

Write 

*H Parity Write 

*J Write Sprocket 

**K Addres s 6 

~:C*L Address 7 

*M Forward 

*N Reverse 

*p Search End of File (Stop On File lVlark) 

*R Set 556 BPI Density (Select Hi Density) 

*S Set 200 BPI Density (Select Lo Density) 

*T Write (Write Select) 

*u Read (Read Start) 

*v MC (Master Clear) 

*W Rewind Unload 

*x Rewind 

**y Address 5 

*z Turn On Connect Light (Unit Select Light #1 

~:Ca Turn on Reserve Light (Unit Select Light #2) 

b Ground 



TABLE 7-1 (Cont'd) 

SIGNAL AND PIN ASSIGNMENTS: INPUT CABLE TO 362X FROM 606/607. 

Note: Terms in parenthesis give signal nomenclature used in 606 manuals and specifica­
tions. 

I g'~~!ector #J209 

*From 362X to 606 
>~*From 606 to 362X 

Pin 

':<*A 

**C 
**D 
**E 
**F 

7 

Read 

Information 

Signal 
o 

2 Read 
1 

2 Read 
2 2 Read 
3 2 Read 
4 

2 Read 
5 2 Read 

>~>~H Parity Read 

*>~J Read Sprocket 

>~*K Write Enable (Write Ready) 

>:o~L Address 4 

>~>.'<M End of Record (End of Operation) 

** N File Mark 

>~>~P Address 0 

*>:~R Address 1 

>:o~S Address 2 

>~*T Address 3 

>.'<*U Busy 

**V Density ("1" = 556 BPI) 

**W Load Point 

**x End of Tape 

*>~y Ready 

Z Density (" 1" = 8 00 BPI) 

a Not Used 

b Ground 
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Signal Definitions: Output cable from 362X to 606 

7 Write Information 

Write Sprocket 

Address 5, 6, and 7 

Forward 

Reverse 

Search End of File 

Set 556 BPI Density 

Set 200 BPI Density 

Write 

Read 

MC 

Rewind Unload 

Rewind 

Seven lines which carry information from the Write register 
in the 362X control. Six lines carry data; one line carries 
a parity bit. 

A 4 usec pulse which gates the information on the seven data 
lines into the 606 write circuitry. 

Three address lines (eight total) which correspond to a 
setting on the 606 unit select switch. A static "1" signal 
appears on the address line corresponding to the unit select 
setting. When the switch is rotated, all address lines have 
a momentary" 0" output. 

A "1" signal which initiates forward tape motion at 150 ips. 

A "1" signal which initiates revers e tape motion at 150 ips. 

A "1" signal which initiates tape motion forward/backward. 
Tape motion stops when an end of file character is detected. 

A "1" signal which selects 556 BPI density operating mode 
(556 lines per inch). 

A "1" signal which selects 200 BPI density operating mode 
(200 lines per inch). 

A "1" signal which enables Write and Read Verify oper­
ations. 

A "1" signal which enables a Read operation. 

A "1" signal which establishes initial operating conditions 
by clearing all select conditions. Immediately stops tape 
motion. 

A "1" signal which initiates tape motion in a reverse direction 
at 225 ips to a tape unload condition (all tape on supply reel) 
and stop. 

A "1" signal which initiates tape motion at 225 ips to the 
nearest load point marker. 

Signal Definitions: Output cable to 362X from 606 

Turn on Connect Light 

Turn On Reserve Light 

Ground 

A "1" signal which turns on unit select light 1. This light 
indicates a particular tape transport is connected to a data 
channel. 

A "1" signal which turns on unit select light '2. This light 
indicates a particular tape transport is reserved by a data 
channel. 
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Signal Definitions: Input cable to 362X from 606 

7 Read Information 

Read Sprocket 

Write Enable 

Address 0, 1, 2, 3, 4 

End of Record 

File Mark 

Busy 

Density 

Load Point 

End of Tape 

Ready 

Density 

Ground 

Seven lines which carry information from the 606 to the 
362X control. Six lines carry data; one line carries a 
parity bit. 

A "1 II pulse which signals the 362X to sample the 7 bits of 
read information froII\ the 606/607. 

A "1" signal which indicates that the file protect ring is in 
and tape has been loaded. Write and Read Verify operations 
may now be performed. 

See address 5, 6, and 7. 

A "1" signal which indicates an end of record check charac­
ter, file mark, or load point has been detected. 

A "1" signal which indicates a file mark has been detected. 

A "1" signal which indicates that tape is in motion. Signal 
drops 4 ms after tape motion stops. 

A "1" signal which indicates 556 BPI density is selected. 
If this signal is absent, 200 BPI density is selected. 

A "1 II signal which indicates tape is at load point. 

A "1" signal which indicates the end of tape marker has 
been sensed. 

A "1 II signal which indicates the 606 is under 362X control 
and is prepared for the next operation. The tape unit is 
always ready when the Ready indicator on the tape unit is 
illuminated. The tape unit is not ready when power is off 
or the tape unit is being manipulated from the 606/607 switch 
panel. 

A "1" signal which indicates 800 BPI density is selected. 
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(Not in 
cable. 

TABLE 7-2. DATA I/O CABLE" SIGNAL AND PIN ASSIGNMENTS 

(MATES A 362X CONTROL AND A 3606 OR A 3681 CONVERTER) 

1 __ .. --
PIn (two used) Signal 

AI-2 Data Bit 00 

A3-4 Data Bit 01 

A5-6 Data Bit 02 

A7-8 Data Bit 03 

A9-10 Data Bit 04 

BI-2 Data Bit 05 

B3-4 Data Bit 06 

B5-6 Data Bit 07 

B7-8 Data Bit 08 

B9-10 Data Bit 09 

Cl- 2 Data -Bit 10 

C3-4 Data Bit 11 

C5-6 Parity Bit 

C7-8 Channel Busy 

C9-10 Reverse Assembly 

DI-2 Read 

D3-4 Write 

D5-6 Connect 

D7-8 Function 

D9-10 Data Signal 

EI-2 Reply 

E3-4 Reject 

E5-6 End of Record 

E7-8 Parity Error 

E9-10 (Unused) 

FI-2 

F3-4 Master Clear 

FS-6 (Useu Internally) 

F7-8 (Used Internally) 

F9-10 Termination Power 

See note) 

NOTE: The 29-pair cables terminate in 61-pin connectors. Pins F9-10 of each connector 
are used to provide power to the terminal assembly and do not connect to lines 
in the I/O cable. 
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Pin (two used) 

Al-2 

A3-4 

A5-6 

A7-8 

A9-10 

Bl-2 

B3-4 

B5-6 

B7-8 

B9-10 

Cl-2 

C3-4 

C5-6 

C7-8 

C9-10 

Dl-2 

D3-4 

D5-6 

D7-8 

D9-10 

El-2 

E3-4 

E5-6 

E7-8 

E9-10 

Fl-2 

F3-4 

F5-6 

F7-8 

(Not in cable. F9-1 0 
See Note) 

TABLE 7-2 (Cont'd) 

Signal 

Status Bit 00 Ready 

Status Bit 01 R/W Control (and/ or) Busy 

Status Bit 02 Density ("1" = 556 BPI) 

Status Bit 03 File Mark 

Status Bit 04 Load Point 

Status Bit 05 End of Tape 

Status Bit 06 Write Enable 

Status Bit 07 Density ("1" = 800 BPI) 

Status Bit 08 Lost Data 

Status Bit 09 Longitudinal Parity Error 

Status Bit 1 0 Vertical Parity Error 

Status Bit 11 Tape Unit Reserved for 
Other Control 

Computer Running (Unused) 

Negate BCD Conversion 

(Unused) 

Interrupt Line 0 

Interrupt Line 1 

Interrupt Line 2 

Interrupt Line 3 

Interrupt Line 4 

Interru pt Line 5 

Interrupt Line 6 

Interrupt Line 7 

(Unused) 

(Unused) 

(Unused) 

(Unused) 

(Unused) 

(Unused) 

Termination Power 
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**Data Signal 

. ***Reply 

***Reject 

***End of Record 

*Data Bits 

**Channel Busy 

Static "I" signal received by the 362X during both Read and Write 
operations. Signal drops when 362X returns a Reply to the 3606. 

1) In a Read operation, Data signal indicates that 362X may 
begin reading information and transmitting it to the data 
channel. 

2) In a Write operation, Data signal indicates that information 
is available on the data lines and the Write operation may 
begin. 

Static "I" signal produced by the 362X in response to a Connect, 
Function, or Data signal. Signal drops when Connect, Function, 
or Data signal drops. 

1) If connection can be made when Connect signal is received, 
the 362X connects the desired tape unit and returns a Reply. 

2) If specified function can be performed when Function signal 
is received, the 362X executes the function and returns a 
Reply. 

3) In a Read operation, the 362X sends a Reply as soon as it 
has placed a 12-bit word on the data lines in response to the 
Data signal. 

In a Write operation, the 362X sends a Reply as soon as it 
samples the data lines in response to the Data signal. 

Static "I" signal produced by the 362X in response to a Connect 
or Function signal, if the connection cannot be made or the 
function cannot be performed at the time that the 362X receives 
the respective signal. 

Static "1" signal produced by the 362X during a Read operation. 
This signal is produced in response to the Data signal, if the end 
of the specified block cf data has been reached. 

The 12 lines which carry data are bidirectional, and perform 
as follows: 

1) In a Read (input) operation, data is read from tape in 6- bit 
frames, and assembled into 12-bit bytes. These 12-bit 
bytes are sent to the 3606 data channel. 

2) In a Write (output operation), data is received from the 3606 
in 12-bit bytes. The 362X disassembles these 12-bit bytes 
into 6- bit frames and writes them on tape. 

3) The Connect code and Function code are received by the 
362X via the 12 data lines. 

Static "I" signal which indicates the data channel is performing 
a read/write operation. 

*Bidirectional signal flow. 
**Signal flow from 3606 to 362X. 

***Signal flow from 362X to 3606. 

7- 9 



*Parity Bit 

**Read 

**Write 

**Connect 

**Function 

***Parity Error 

**Master Clear 

Accompanies each 12 bits of data transmitted between the 362X 
and the 3606 data channel. Odd parity is used; thus the total 
number of "1 IS"~ transmitted is always an odd number. 

Static "1" signal received by the 362X from the 3606 during a 
Read operation. 

Static "1 'I signal received by the 362X from the 3606 during a 
Write operation. 

Static "1" signal received by 362X when 12-bit Connect code is 
available on data lines. Signal drops when 362X returns a Reply 
or Reject. 

Static "1" signal received by 362X when 12-bit Function code is 
available on data lines. Signal drops when 362X returns a 
Reply or Rej ect. 

Sta tic "1" signal produced if the total number of "1' s" in the 12 
data bits plus the parity bit is not an odd number. This signal 
will be returned to the 3606 only if the 362X is connected to 
some tape unit. 

"1" signal from computer which returns channel and 362X to 
zero initial conditions and clears all connections and reservations 
for tape units. 

***Reverse Assembly A signal which directs the data channel to reverse the byte 
positions while receiving a 48- bit word from the 362X. The 
bytes are thus assembled as follows: 

***Status Bits 

***Negate BCD 

***Interrupt Lines 

Byte 1 Bits 11-00 
Byte 2 Bits 23-12 
Byte 3 Bits 35-24 
Byte 4 Bits 47-36 

The 362X uses twelve status lines to indicate its condition. 

Static "1" received by the 362X. This signal disables the auto­
matic internal to external BCD conversion during a Write opera­
tion in BCD mode. It also disables the automatic external to 
internal BCD conversion during a Read operation in BCD mode. 

A "1" signal on an interrupt line indicates a tape unit connected 
to the 362X has reached a predetermined condition. Each of the 
four controls in the 362X has an interrupt line corresponding to 
the setting of the equipment number switch. 

*Bidirectional signal flow. 
**Signal flow from 3606 to 362X. 

***Signal flow from 362X to 3606. 
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CHAPTER 8 

SWITCHES, INDICA TORS ... ~ ... ND PO\X!ER V!IRING 

SWITCHES AND INDICATORS 

Figure 8-1 shows the switch and indicator panels associated with controls A and B. (An 

identical switch and indicator panel applies for controls C and D. ) 

EQUIPMENT NUMBER SWITCHES (SOl, S02) 

An eight-position (0-7) equipment number switch is associated with each control. The 

setting of this switch designates the control as equipment number N. Also, any interrupts 

coming from the control will be transmitted on one of the eight interrupt lines corre­

sponding to the setting of the equipment number switch. 

When a control is connected to a tape unit, a white indicator in the switch lights. (This 

white indicator also lights when a connection cannot be made because the tape unit is 

res erved for another control). 

If a transmission parity error occurs during a function, read, or write operation, a red 

indicator in the equipment number switch lights. 

LONGITUDINAL PARITY (DS01-DS07, DS12, DS18) 

Seven longitudinal parity indicators are associated with each control. These are driven 

by the C Read register FFs and will light when bits in the register equal" 1 r s" . At the 

end of an operation involving longitudinal parity checking, none of these indicators should 

be lit. If one or more are lit, it indicates a longitudinal parity error has occurred. 

WRITE (DS08, DS19) 

The Write indicator is driven by the Write Motion FF (Zx20/x21). When this FF sets, 

the Write indicator is illuminated. The Write indicator remains on until the Write 

lVlotion FF is cleared. 

VERTICAL (VERT. ) (DS09, DS20) 

A Vertical Parity Error indicator lights if a vertical parity error occurs during an opera­

tion. This light is driven by the Vertical Parity Error FF (Px50/x51) and is illuminated 

whenever Px50/x51 is set. 

o 1 
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CONTROL B r \ CONTROL A II 
LONGITUDINAL I \ LONGITUDINAL I r PARITY 1 r PAR ITY l 

0000000 0000000 
7654321 765432 I 

CONTROL B CONTROL A 

S02[;] SOI~ 0 0 0 0 0 0 0 0 
(0~7) (0~7) BCD INT. VERT. WRITE BCD INT. VERT. WRITE 

0522 0521 0520 0519 0511 OSlO 0509 0508 

Figure 8-1. 362X Equipment Number Switch and Indicator Panel 

INTERRUPT (INT.) (DS10, DS21) 

An Interrupt indicator light is driven by the Interrupt Active FF (Jx34jx35). This 

indicator lights whenever the Interrupt Active FF is set. 

BCD (DS11, DS22) 

A BCD indicator is driven by the Format FF (Jx20jx21) and Write EF Mark FF (Jx14jx15). 

This indicator lights when BCD mode is selected (Jx20jx21 is set) or an EF Mark is 

written on tape (Jx14 j x15 is set). 

POWER WIRING 

Four wires bring 208v, 400 cycle power to terminal board TB01 located at the bottom of 

chassis 1 of the 362X (figure 8-2). (Refer to pages 19, 20, and 21 of the 362X logic prints 

for detailed power wiring diagram s. ) 

When power relay K01 is pulled, power is applied to the two autotransformers T01 (+20v) 

and T02 (-20v) located on the hinged panel (A05) to the left of chassis 1. (Chassis 1 is the 
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left chassis when the 362X is viewed from the rear.) Power is also applied to an identical 

pair of autotransformers T01 (+20v) and T02 (-20v) located on the hinged panel (AD6) to 

the right of chassis 2. 

Each pair of autotransformers feeds a power supply which provides the +20v and -20v 

power for the tape controller logic. The outputs of each power supply are sampled by 

meters MOl (+20v) and M02 (-20v). Adjusting the autotransformers will vary the voltages 

applied to the logic. 

POWER RELAYS (2) 

A 24v, 60 cycle line is brought into chassis 1 from the 3601 console. When this line is 

energized, the power relay K01 is pulled and power is applied to the controller logic, 

providing none of the normally closed, high-temperature thermostats are open due to 

overheating. 

The 24v interlock line coming from the console is energized when the console Interlock 

Bypassed switch is depressed. As a result, relay K02 is pulled which provides a jumper 

circuit that applies power to the system by bypassing relay K01. 

LOW-TEMPERATURE THERMOSTATS (2) 

A low-temperature, normally open thermostat is contained in each blower assembly of 

the 362X cabinet. If the temperature in the blower assembly exceeds 80oF, this ther­

mostat will close, thereby lighting an amber indicator on the 3601 console. The console 

indicator will remain lit and the console speaker will sound a continuous warning signal 

until both of the thermostats are open. 

HIGH-TEMPERATURE THERMOSTATS (2) 

Two high-temperature, normally closed thermostats are contained in the top of the 362X 

cabinet. If the temperature in the cabinet reaches a point which may harm the equipment, 

(110o
F) one or more of these thermostats will open. When one or more thermostats 

open, the power relay K01 opens and power drops. A red indicator on the 3601 console 

lights and will rpm::lin lit 8.8 long HS H thermostHt is open, and the console speaker 'Nill 

sound a continuous warning signal. 

CIRCUIT BREAKERS (2) 

In each chassis, power flows through circuit breaker CB01 when going from power 

relays K01 or K02 to the autotransformers. If a circuit breaker opens because of an 

overload, logic power drops. A red circuit breaker indicator on the console will light 
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and remain illuminated until the circuit breaker closes. The console speaker will sound 

a continuous warning signal. 

CONVENIENCE OUTLETS (2) 

A convenience outlet is contained at the bottom of each 362X chassis. These outlets are 

fed by 11 Ov, 60 cycle power brought in at TB02 in chassis 2. 

BLOWER ASSEMBLY (2) 

A blower assembly is mounted below each chassis of the 362X. This assembly contains 

three blower motors, three pressure- sensing microswitches, and a low temperature 

normally-open thermostat. If a blower fails, or blower power is shut down before power 

is shut down on the rest of the system, one or more of the microswitches will close. An 

amber indicator on the 3601 console will light and the console speaker will sound a con­

tinuous warning signal. The indicator light and speaker will remain on until all micro­

switches in the blower assembly are open. The same sequence of events will also occur 

if the temperature in the blower assembly exceeds 800 F and the low temperature thermo­
stat closes. 

TERMINA TOR POWER 

+40v and - 40v terminator power is brought into chassis 1 at TB02 from the external 

terminator power supply. Terminator power is independent of logic power and operates 

on a separate switch. Terminator power must be turned off when working on connectors 

that use terminator power (logic power also off). 

o c:::. 
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CHAPTER 9 

DELAYS 

Certain adjustable delays in the 362X are critical to proper timing in each control. These 

delays and the order in which they must be set are as follows; 

1) Yx14 Write (not from Load Point) delay 

2) Yx15 Write Stop delay 

3) Yx11 

4) Yx38 

5) Yx23 

6) Yx24 

7) Yx28 

8) Yx19 

9) Yx18 

10) Yx34 

11) Yx20 

12) Yx04 

13) Yx13 

14) Yx12 

15) Yx17 

16) Yx29 

1 7) Yx16 

18) Yx22 

19) Yx32 

Write Termination I to Write Termination II delay 

Delay from Sprocket 

Reply Read Timing Chain delay 

Reply Read Timing Chain delay 

Reply Read Timing Chain Lockout delay 

200 BPI delay 

556 BPI delay 

800 BPI delay 

End- of- Record delay 

End- of- Record from Tape Unit delay 

Write from Load Point delay 

Non-Stop Write delay 

Read (not from Load Point) delay 

Read Stop delay 

Read from Load Point delay 

Read Non-Stop delay 

Lost Data delay 

If one or more of these delays is set to an incorrect value, the control logic will not 

function properly, e·. g., if the delay(s) feeding the End-of-Record FF is set incorrectly, 

the control may sample the Record Check character and detect a vertical parity error, 

when in reality there is no vertical parity error. 

Table 9-1 lists the adjustable delays for each control and their locations. The page 

numbers refer to the 362X logic diagrams. 

The delays should be set as close to the specified delay times as possible. Sync times 

are given for a "1" to "1" change, e.g., Y004: The trigger input is D028. When D028 

goes to a "1 ", D037 will go to a "1" 5 usee later. The delay time for Y004 will appear 

on the scope as the time it takes D037 to go to a "1" after D028 is a "1". 

The programs listed after each delay show how to generate a repetitive operation for 

checking the delay. 
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TABLE 9-1. ADJUSTABLE DELAYS 

Page and j 
Delay Location Time Sync Points Program for Setting Delay 

FOO5(1G62B) 1. Connect control. 
Y014 14A(lG61A) FOO7(lG57A) 

2. Check status (wait for Ready 
F105(2G12B) and Busy). 

Yl14 14C(2G11A) F107(2G07A) 
3.5 ms 3. Write a short record (e. g. 

F205(1Q62B) one 48-bit word = 8 six-bit 
Y214 14B(1Q61A) F207(lQ57A) frames) on tape. 

F305(2Q12B) 4. Loop to Step 2. 
Y314 14D(2Q11A) F307(2Q07A) 

Y015 14A(1G56A) FOO9(lG63B) 
Z022(1G55A) 1. Connect control. 

Yl15 14C(2G06A) F109(lG13B) 2. Check status (wait for Ready 
Z122(1G05A) and Busy). 

4 ms 
Y215 14B(lQ56A) F209(1Q63B) 3. Write a short record (e. g. 

Z222(lQ55A) one 48-bit word = 8 six-bit 
frames) on tape. 

Y315 14C(2Q16A) F309(2Q13B) 
Z322(2Q05A) 4. Loop to Step 2. 

Y011 14A(1H53A) Z031(1H54B) 
Z033(1H52B) 1. Connect control. 

Yl11 14C(2H03A) Z131(2H04B) 2. Check status (wait for Ready 
Z133(2H02B) and Busy). 

Y211 14B(1R53A) 2.6ms Z231(1R54B) 3. Write a short record (e. g. one 
Z233(lR52B) 48-bit word = 8 six-bit frames) 

on tape. Any write pattern 
may be used. 

Y311 14D(2R03A) Z331(2R04B) 4. Loop to Step 2. 
Z333(2R02B) 
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TABLE 9-1. (Cont'd) 

j j I I i 

Page and 
I Delay Location Time Sync Points Program for Setting Delay 

EOOO(1 H94A) 
Y038 16A(lJ92A) Z055(1 H84B) 1. Connect control. 

Y138 16C(2J42A) E100(2H44A) 2. Check status (wait for Ready 
Z155(2H34B) and Busy) . 

. 0 usec 
Y238 16B(1 T92A) E200(1R94A) 

Z255(1R84B) 3. Write a continuous record on 
tape (any write pattern may 
be used). 

Y338 16D(2T42A) E300(2R44A) 
Z355(2R34B) 

Y023 16A(1H81A) Z055(1H84B) 
Z05 7(1 H80B) 

Y123 16C(2H31A) Z155(2H34B) 

1.2 usec Z157(2H30B) 
Same program as used for 

Y223 16B(1R81A) Z255(1R84B) setting Y038. 

Z257(lR80B) 

Y323 16D(2R31A) Z355(2R34B) 
Z357(2R30B) 

Z057(1H80B) 
Y024 16A(1H78A) Z059(1H77B) 

Z157(2H30B) 
Y124 16C(2H28A) Z159(2H27B) 

) .. 5 usec Same program as used for 
setting Y038 

Y224 16B(1R78A) Z257(1R80B) 
Z259(1R77B) 

Z357(2R30B) 
Y324 16D(2R28A) Z359(2R27B) 
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TABLE 9-1. (Cont'd) 

Page and j Delay Location Time Sync Points Program for Setting Delay 

E001 (1 H93A) 
Y028 16A(1H85A) Z052(1 H86A) 

E101(2H43A) 
Y128 16C(2H35A) Z152(2H36A) 

1 usec Same program as used for 
E201(1R93A) setting Y038. 

Y228 16B(1R85A) Z252(1R86A) 

E301(2R43A) 
Y328 16D(2R35A) Z352(2R36A) 

E004(1 H92B) 1. Connect control. 
Y019 16A(1H90A) E005(lH89B) 2. Check status (wait for Ready 

and Busy). 
E1 04(2 H42B) 3. Select 200 BPI density. 

Yl19 16C(2H40A) E105(2H39B) 4. Write a short record (e. g. 
72 usec one 48-bit word) on tape. 

E204(1R92B) 5. Check status (wait for Busy). 
Y219 16B(1R90A) E205(1R89B) 6. Backspace one record length. 

7. Check status (wait for Busy). 
E304(2R42B) 8. Read the record that was 

Y319 16D(2R40A) E305(2R39B) written. 
9. Check status (wait for Busy). 

10. Loop to Step 4. 

E002(lH92A) 1. Connect control. 
Y018 16A(lH91A) E005(lH89B) 2. Check status (wait for Ready 

and Busy). 
E102(2H42A) 3. Select 556 BPI density. 

Yl18 16C(2H41A) E105(2H39B) 4. Write a short record (e. g. 
28 usec one 48-bit word) on tap~ 

E202(lR92A) 5. Check status (wait for Busy). 
Y218 16B(lR91A) E205(1R89B) 6. Backspace one record length. 

7. Check status (wait for Busy). 
E302(2R42A) 8. Read the record that was 

Y318 16D(2R41A) E305(2R39B) written. 
9. Check status (wait for Busy). 

10. Loop to Step 4. 
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TABLE 9-1. (Cont'd) 

Page and 
j Delay Location Time Sync Points Program for Setting Delay 

E003(1 H89A) 1. Connect control. 
Y034 16A(1I94A) E005(1H89B) 2. Check status (wait for Ready 

and Busy). 
E103(2H39A) 3. Select 800 BPI density. 

Y134 16C(2I44A) E105(2H39B) 4. Write a short record (e. g. 
20 usec one 48- bit word) on tape. 

Y234 16B(1S94A) E203(1R89A) 5. Check status (wait for Busy). 
E205(1R89B) 6. Backspace one record length. 

7. Check status (wait for Busy). 
Y334 16D(2S44A) E303(2R39A) 8. Read the record that was 

E305(2R39B) written. 
9. Check status (wait for Busy). 

10. Loop to Step 4. 

Z077(1I63B) 
Y020 16A(1H63A) E018(1H62B) 

I Z177(2I13B) 
Y120 16C(2H13A) E118(2H12B) Sanle progranl as used for 

45 usec setting Y034 delay. 
2277(lS63B) 

Y220 16B(1R63A) E218(1R62B) 

Z377(2S13B) 
Y320 16D(2R13A) E318(2R12B) 

D028(1E88B) 1. Connect control. 
Y004 9A(1E89A) D03 7(1 E90B) 

2. Check status (wait for Ready 
D128(2E38B) and Busy). 

YI04 9C(2E39A) D137(2E40B) 
5 usec 3. Write a short record (e. g. 

D228(1088B) one 48 - bit word = 8 six-bit 
Y204 9B(1089A) D237(1090B) frames) on tape. Any write 

pattern may be used. 
D328(2038B) 

IY304 I 9D(2039A) I I D337(2040B) 4. Loop to Step 2. 
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TABLE 9-1. (Cont'd) 

Page and 
J Delay Location Time Sync Points Program for Setting Delay 

F003(1G62A) 1. Connect control. 
Y013 14A(1G59A) F007(1G57A) 2. Check status (wait for Ready 

and Busy). 
FI03(2G12A) 3. Rewind to load point. 

Yl13 14C(2G09A) 30 ms FI07(2G07A) 4. Check status (wait for Busy 
and Load Point). 

F203(1Q62A) 5. Write a short record (e. g. 
Y213 14B(lQ59A) F207(1Q57A) one 48-bit word = 8 six- bit 

frames) on tape. 
F303(2Q12A) 6. Loop to Step 2. 

Y313 14D(2Q09A) F307(2Q07A) 

Z033(lH52B) 1. Connect control. 
Y012 14A(1H51A) Z035(lG51B) 2. Check status (wait for Ready 

and Busy). 
Z133(2H02B) 

Yl12 14C(2HOIA) 
3. 0 m~ 

Z135(2GOIB) 3. Write a short record (e. g. one 
48-bit word = 8 six-bit frames) 

Z233(1R52B) on tape. Any write pattern 
Y212 14B(1R51A) Z235(1Q51B) may be used. 

Z333(2R02B) 4. Loop to Step 3 (must use 
Y312 14D(2ROIA) Z335(2QOIB) another write instruction). 

E014(1H71B) Move tape forward from Load 
Y017 16A(lH70A) E016(lH66A) Point using switches on 606/607 

before starting progran1. 
El14(2H21B) 

Y117 16C(2H20A) 
1 ms 

E116(2H16A) 1. Connect control. 
2. Check status (wait for Ready 

E214(1R71B) and Busy). 
Y217 16B(lR70A) E216(1R66A) 3. Write a short record on tape. 

4. Check status (wait for Busy). 
E314(2R21B) 5. Backspace one record length. 

Y317 16D(2R20A) E316(2R16A) 6. Check status (wait for Busy). 
7. Read the record that was 

written. 
8. Loop to Step 2. 
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TABLE 9-1. (Cont'd) 

Page and 
~ Delay Location Time Sync Points Program for Setting Delay 

E007(1H73B) Move tape forward from Load 
Y029 16A(1H72A) Z044(1 H65A) Point using switches on 606/607 

before starting program. 
E107(2H23B) 

Y129 16C(2H22A) 3.5 ms 
Z144(2H15A) 1. Connect control. 

2. Check status (wait for Ready 
E207(1R73B) and Busy). 

Y229 16B(1R72A) Z244(lR65A) 3. Write a short record on tape. 
4. Check status (wait for Busy). 

Y329 16D(2R22A) E307(2R23B) 5. Backspace one record length. 
Z344(2R15A) 6. Check status (wait for Busy). 

7. Read the record that was 
written. 

8. Loop to Step 2. 

E012(1H71A) 1. Connect control 
Y016 16A(1H69A) E016(1 H66A) 2. Check status (wait for Ready 

I and Busy). 
El12(2H21A) 

I 
3. Rewind to Load Point. 

Yl16 16C(2H19A) 10 ms El16(2H16A) 4. Check status (wait for Busy 
and Load Point). 

E212(1R71A) 5. Write a short record on tape. 
Y216 16B(lR69A) E216(lR66A) 6. Check status (wait for Busy) 

7. Rewind to Load Point. 
E312(2R21A) 8. Check status (wait for Busy). 

Y316 16D(2R19A) E316(2R16A) 9. Read the record that was 
written. 

10. Loop to Step 2. 
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TABLE 9-1. (Cont'd) 

Page and 
j Delay Location Time Sync Points Program for Setting Delay 

1. Connect control. 
2. Check status (wait for Ready 

and Busy). 
Z049(1 H60B) <) Select 556 BPI density. .:>. 

Y022 16A(1 H59A) Z048(1 H60A) 4. Write a short record (e. g. 8 
frames) on tape. 

Z149(2 H1 OB) 5. Check status (wait for Ready 
Y122 16C(2H09A) 

1 ms Z148(2H10A) and Busy). 
6. Loop to Step 4. Continue 

Z249(1R60B) writing until about half of the 
Y222 16B(1 R59A) Z248(1R60A) tape contains short records. 

7. Rewind tape to Load Point. 
Z349(2R10B) 8. Check status (wait for Busy). 

Y322 16D(2R09A) Z348(2R10A) 9. Read a record from tape. 
10. Read another record from 

tape using a new read instruc-
tion. 

11. Continue reading non-stop. 

F010(1G70B) 
Y032 14A(1H68A) Z071(1G69B) 

F11 0(2G2 OB) The time for this delay is 
Y132 14C(2H18A) 

1 ms 
Z171(2G19B) not critical. 

F21 0(1 Q70B) 
Y232 14B(1R68A) Z271(1Q69B) 

F310(2Q20B) 
Y332 14D 2R18A 7') '71 I') ,Q ~c..I.L c.. 19B\ 
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CHAPTER 10 

GENERAL MAINTENANCE PROCEDUR,E 

In the 362X system, which includes the 362X and associated tape units, the problem may 

be in the Read/Write control, the logic matrix which gates information to the tape unit, 

or the tape unit itself. The following steps' may be used to localize the problem: 

1. Check the tape unit: 

a) Change the switch setting on the tape unit and use a new connect code. Try 

several positions and connect codes. If the unit now works, the problem is 

in the switch logic. 

b) Cable another tape unit that is known to be working place of the suspect tape 

unit. Remove power from the tape units when recabling. If the program runs 

using the new tape unit, the problem is in the original tape unit. 

c) If the problem still exists, recable the tape units to their original positions and 

continue with step 2. 

2. Check the logic matrix: 

a) Recable the tape unit to the next higher or lower cable connectors. If the 

program runs, the problem is in the Land M cards and associated logic tha t 

feed the tape unit. If the problem still exists, recable the tape unit and 

continue with step 3. 

3. Check the control logic: 

a) Check out the connect logic as shown in the flow chart figure 2 -1 of this manual. 

b) Check out the function logic as shown in the flow charts in chapter 3. 

c) Check out the write logic using the sequence of events listed in chapter 4 and the 

timing diagra111S on pagel::) A-7 and A-8. 

d) Check out the read logic using the sequence of events listed in chapter 5 and the 

timing diagrams on pages A- 9 and A-1 O. 

e) If the failure seems intermittant, try varying the voltage margins with the 

autotransformers on each chassis. 
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CARD LOCATIONS 

Figure 10-1 shows the general card location layout in the 362X. The controls only 

contain logic related to the control. All logic related to the gating of information to/from 

the control and the tape units is located in the matrix card locations: e. g., Unit-Control 

Connect and Control Reserve FFs; Nand L cards carrying signals to the tape units; and 

Ivl cards and U, V inverters receiving signals from the tape unit. 

OUTPUT TO TAPE UNITS 

Pages 11 and 12 of the 362X logic diagrams show the Nand L cards which feed the tape 

units. Locations are given for all Nand L cards feeding physical tape unit 0, bank 0; 

and physical tape unit 0, bank 1. Locations for cards feeding physical tape units 1 

through 7 may be found by looking up the corresponding N or L term in the table and 

changing the letter in the location. For example, suppose the location for N215 (Set 

200 BPI density, physical tape unit, bank O)is desired. The location for N015 is 1D26A, 

the location for N200 is 1H11A. Change the D to an H, and the location for N215 is 

1H26A. This method applies to both pages 11 and 12. 

INPUT FROM TAPE UNITS 

Page 13 of the 362X logic diagrams show the U and V inverters feeding the four controls. 

Bank 0 tape units feed U inverters; bank 1 tape units feed V inverters. Physical tape 

units 0 through 3 in each bank feed inverters with an even last digit; physical tape units 

4 through 7 in each bank feed inverters with an odd last digit. 

Thus M008 (Ready line, physical tape unit 0, bank 0) and M058 (Ready line, physical 

tape unit 0, bank 1) feed inverters U030 and V030 respectively. For example, suppose 

the location is desired for the inverter fed by the Write Enable line coming from physical 

tape unit 5, bank 0 and going into control D. The table on page 13 of the 362X diagrams 

shows that the inverter is U357 since physical tape units 4 through 7 feed inverters with 

odd last digits. (Bank 0 tape units feed U inverters). Consult the equation file for the 

location of U357. 
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APPENDIX A 

3621 MAGNETIC TAPE CONTROLLER 
EQUIPMENT DATA SHEET 

Cabinet name 

Module or modules contained therein 

Height 

Depth 

Width 

Maximum depth, including all access doors extended 

Maximum width, including all access doors extended 

Weight 

BTU/hour 

Power consumption, 400 cycle, 208 volt, three phase 

Power consumption, 60 cycle, 115 volt, single phase 

Line Current, 400 cycle, 208 volt, three phase 

Line Current, 60 cycle, 115 volt, single phase 

Breaker size, 400 cycle, three phase 

Breaker size, 60 cycle, single phase 

Air required at inlet 

Source of cooling air 

Distance from signal cable receptacle to floor 

Magnetic Tape Controller 

3621 

78 1/2 inches 

27 inches 

96 inches 

56 inches 

120 inches 

2200 lbs. 

4900 

1 KW 

0.35 KW 

3 amperes 

4 amperes 

15A 

20A 

700 CFM 

plenum 

8 1/4 inches 

NOTE: Receptacles for cables to tape units range up to 59 inches (maximum) 

Distance from power junction box to floor 

1\ 1 
rt- .1 

2 inches 



3622 MAGNETIC TAPE CONTROLLER 
EQUIPMENT DATA SHEET 

Cabinet name 

Module or modules contained therein 

Height 

Depth 

\Vidth 

Maximum depth, including all access doors extended 

Maximum width, including all access doors extended 

Weight 

BTU/hour 

Power consumption, 400 cycle, 208 volt, three phase 

Power consumption, 60 cycle, 115 volt, single phase 

Line Current, 400 cycle, 208 volt, three phase 

Line Current, 60 cycle, 115 volt, single phase 

Breaker size, 400 cycle, three phase 

Breaker size, 60 cycle, single phase 

Air required at inlet 

Source of cooling air 

Distance from signal cable receptacle to floor 

Magnetic Tape Controller 

3622 

78 1/2 inches 

27 inches 

96 inches 

56 inches 

120 inches 

2200 lbs. 

4900 

1 KW 

0.35 KW 

3 amperes 

4 amperes 

15A 

20A 

700 CFM 

plenum 

8 1/4 inches 

NOTE: Receptacles for cables to tape units range up to 59 inches (maximum) 

Distance from power junction box to floor 2 inches 

A-2 



3623 MAGNETIC TAPE CONTROLLER 
EQUIPMENT DATA SHEET 

Cabinet name 

Module or modules contained therein 

Height 

Depth 

Width 

Maximum depth, including all access doors extended 

Maximum width, including all access doors extended 

Weight 

BTU/hour 

Power consumption, 400 cycle, 208 volt, three phase 

Power consumption, 60 cycle, 115 volt, single phase 

Line Current, 400 cycle, 208 volt, three phase 

Line Current, 60 cycle, 115 volt, single phase 

Breaker size, 400 cycle, three phase 

Breaker size, 60 cycle, single phase 

Air required at inlet 

Source of cooling air 

Distance from signal cable receptacle to floor 

Magnetic Tape Controller 

3623 

78 1/2 inches 

27 inches 

96 inches 

56 inches 

120 inches 

2200 lbs. 

8500 

2.0 KW 

0.35 KW 

5.5 amperes 

4 amperes 

15A 

20A 

700 CFM 

plenum 

8 1/4 inches 

NOTE: Receptacles for cables to tape units range up to 59 inches (maximum) 

Distance from power junction box to floor 2 inches 



3624 MAGNETIC TAPE CONTROLLER 
EQUIPMENT DATA SHEET 

Cabinet name 

Module or modules contained therein 

Height 

Depth 

Width 

Maximum depth, including all access doors extended 

Maximum width, including all access doors extended 

Weight 

BTU/hour 

Power consumption, 400 cycle, 208 volt, three phase 

Power consumption, 60 cycle, 115 volt, single phase 

Line Current, 400 cycle, 208 volt, three phase 

Line Current, 60 cycle, 115 volt, single phase 

Breaker size, 400 cycle, three phase 

Breaker size, 60 cycle, single phase 

Air required at inlet 

Source of cooling air 

Distance from signal cable receptacle to floor 

Magnetic Tape Controller 

3624 

78 1/2 inches 

27 inches 

96 inches 

56 inches 

120 inches 

2200lbs. 

8500 

2.0 KW 

0.35 KW 

5.5 amperes 

4 amperes 

15A 

20A 

700 CFM 

plenum 

8 1/4 inches 

NOTE: Receptacles for cables to tape units range up to 59 inches (maximum) 

Distance from power junction box to floor 2 inches 
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3625 MAGNETIC TAPE CONTROLLER 
EQUIPMENT DATA SHEET 

Cabinet name 

Module or modules contained therein 

Height 

Depth 

Width 

Maximum depth, including all access doors extended 

Maximum width, including all access doors extended 

Weight 

BTU/hour 

Power consumption, 400 cycle, 208 volt, three phase 

Power consumption, 60 cycle, 115 volt, single phase 

Line Current, 400 cycle, 208 volt, three phase 

Line Current, 60 cycle, 115 volt, single phase 

Breaker size, 400 cycle, three phase 

Breaker size, 60 cycle, single phase 

Air required at inlet 

Source of cooling air 

Distance from signal cable receptacle to floor 

Magnetic Tape Controller 

3625 

78 1/2 inches 

27 inches 

96 inches 

56 inches 

120 inches 

22001bs. 

6700 

1.5KW 

0.35 KW 

4.2 amperes 

4 amperes 

15A 

20A 

700 CFM 

plenum 

8 1/4 inches 

NOTE: Receptacles for cables to tape units range up to 59 inches (maximum) 

Distance from power junction box to floor 2 inches 

A- f) 



3626 MAGNETIC TAPE CONTROLLER 
EQUIPMENT DATA SHEET 

Cab inet nam e 

Module or modules contained therein 

Height 

Depth 

Width 

Maximum depth, including all access doors extended 

Maximum width, including all access doors extended 

Weight 

BTU/hour 

Power consumption, 400 cycle, 208 Yolt, three phase 

Power consumption, 60 cycle, 115 Yolt, single phase 

Line Current, 400 cycle, 208 Yolt, three phase 

Line Current, 60 cycle, 115 Yolt, single phase 

Breaker size, 400 cycle, three phase 

Breaker size, 60 cycle, single phase 

Air required at inlet 

Source of cooling air 

Distance from signal cable receptacle to floor 

Magnetic Tape Controller 

3626 

78 1/2 inches 

27 inches 

96 inches 

56 inches 

120 inches 

2200 lbs. 

6700 

1.5 KW 

0.35 KW 

4.2 amperes 

4 amperes 

15A 

20A 

700 CFM 

plenum 

8 1/4 inches 

NOTE: Receptacles for cables to tape units range up to 59 inches (maximum) 

Distance from power junction box to floor 2 inches 
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IE 12",SEC al 
OSCILLATOR PULSE W930 

----1i ~~ _______________________ ___ 

I+-- 4 -----+I 
K920/ K921 
~ L----____________ __ 

I 
~I L--____________ __ 

I 
K922/ K923 

NOTE: ALL TIMES ARE IN JL$EC UNLESS OTHERWISE NOTED. 

K924/ K925 14-11 I I I 
I I ~1'1 I 
I ~Ij I I"" K92e./ K927 

f-- 3--+1 
0_8 W920 ~ I 

I I I I 
----ii ~~__________ ________ _ 

I 1.51 I 1.51 
----~~_I_~~~~ I*~~ ____________________ __ 

WI-W2 W921 

8 _ WI W922 

START SPROCKET W923 L...FI--I- I-~ 

I I I I I I I 

ADVANCE OK W924 --------------~L_J L-J 
I I 

CLEAR SPROCKET W925 I LJ L.--JI"'------
I I I I 

END OF RECORD STROBE W926 ~ I U I 'I 
I I I I I 

EN 0 OF RECORD STROBE W927 ~ L-J~---------------------

~~--------------~'~'--------------------------~----------------------------------------------,--------------W056 ~ '556 BPI DENSITY ) I 

* '~'---------------------------------------------------------------------------------------W072 --.J ) J 
I 

DATA SIGNAL 

~EPLY 
----.ii ' , ~ .r.-t _________ _ 

H I II _________ r-------------ir~t---------------------------------------------------------------------------------,--It_I ./ II" WORD 2 I II WORD 3 

_________ ~r-7~r-1~r_-----~' , I I II" i Ii i r--
WRITE 

WRITE MOTION FX20 I FX21 f~'-------------------------------~~~~--------~------------~------------; , 
END OF RECORD CLEAR FX02 

______ ...;.. __________ ~" I 

IE 3.5 ~30MS ~~ I I 

WRITE CONTROL 

CLEAR WI 

R_O 

CLEAR 0 

WRITE R ESY NC 

WRITE GATE 

ZX22/ZX23 

W)(98 

----------------------~ff I _ ________________ ~" I 

II L II 

ZXIO/ZX" 

WX91, WX92 

ZXI2/ ZXI3 

ZXI4/ZXI5 

I I I WORD I I I WORD 2 
_________________ ~t r .1 -I G'""I-12 BITS i-lL_Y _______ __ 

)./ I II I _ _______________ ~' , II ....... I 
II L- ~~I ~I ________ __ 

II I I I I, I 

--------------------l" . I - j ::(,..-.2-----
J ./ WRITE GATE SETS WHEN I I I: I 

_________________ ~', TI ME IS CORRECT Ji.£J jU Lj~-----
jJ II" 1:1 1

1
•
1 

I I WX85 ~r---_,L-~~~ ______ ~ _____ ~~~_ 
02- B 

01 _B WX84 
r W2 NOW CLEAR r ZXI8/ ZXI9 1 

WX86 WX87 ------..r--1 I I ~LN.:..:O~W~SE.:..:T-:-___ _ 
, WI SENDS SIGNAL TO TAPE UNITS 1 OK I - DK2, WI - W2 

_ WI 
WX88, WX89 

___ -----In (WRITE UPPER 6 BITS) n (WRITE LOWER 6 BITS) 

I 

START SPROCKET WX81 
______ ~~ ~L _______________ _ 

SEND WRITE SPROCKET SIGNAL TO 

WRITE SPROCKET ZXOS/ZX09 
TAPE UNIT L ________ __ 

1 

CLEAR SPROCKET AND WRITE GATE WXS3 
___________ ~r-1 r~L_ ______ __ 

I I I I 
ADVANCE 01< WXS2 -----------~~ ~-----------

OK I 
ZX 16/ Z X 17 ----L--_______ __ 

CLEAn C:I EX26 ~ ! ~--------------------------------------------------------

'lEPLY TIMING 

(REPLY SPROCKET PULSE LAGS WRITE SPROCKET PULSE BY APPROX. 2MS : 2000",SEC) 

REPLY SPROCKET EXOO 

ZX54/ ZX55 

ZX56/ ZX51 

, 
) 

--------, ) I ~I ------__ -----.J 
__ ~r I 

J I I ~-------------~ 
ZX58/ ZX 59 --~f f : rr ~.----------

:t---fll ~ 
__ ~:~II n 

II '-------------

REPLY TIMING CHAIN LOCKOUT ZX52/ZX53 

CI -- C2 EX30, EX31 

__ CI EX42, EX43 ------fl' n ~ .---------

/ 
-------vr--------------------------------------------------. 

STA RT FROM L.P. 

WRITE WORD I, GATE WORD 2 INTO R, WORD 3 IS ON DATA LINES, BUT 
WILL NOT BE ACCEPTED (R· .... 0) UNTIL WORD 2 HAS BEEN WRITTEN. 

REPEAT FOR 

N WORDS 

WRITE TIMING FOR ONE 12 BIT WORO (ASSUM ING 556 BPI DENSITY 

AND A START FROM LOAD POINT). 
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~ 
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CD 
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~ 
en 
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X 

OSCILLATOR PULSE 

PULSE FOR LAST 
6 BITS OF LAST WORD 

7 CYCLE N+I CYCLE N+2 CYCLE N+3 CYCLE N+4 

__ --'Ii n; r-f1--f ~ f---f1 nl--___ . 
I.. 12 fL SEC --J I I '.. 12 ,... SEC ---J 
I I 1 ' , 

START SPROCKET W!123 ------..,U I I~ 
, I I' 1 

CLEAR SPROCKET W925 ----.;....------...,~ I Lr 
I I I 1 I 

END OF RECORD STROBE W!I26 U ~~~ ~f--
I I : I 
, I I 

END OF RECORD STROBE W!127 U LJ""f ~ ~ ~f--
I ,I 1 I 

WRITE AND DATA 
SIGNALS NOT PRESE~IT 

WRITE MOTION ZXZO!ZX21 

END OF RECORD CLEAR EXn 

WRITE CONTROL ZX22!ZX2:5 

CLEAR WI WX98 

CLEAR 0 WX91!WX92 

WRITE RESYNC ZXI2!ZXm 

WRITE GATE ZXI4! ZXI!, 

0 1 _B WXB4 

WI --WZ WX86!WX87 

B __ WI WX88! WX89 

1 

______ ~ __ ~ ________________ ~~rrr----------------------------------~~ 
j) 1 ~I~-----

I I 

-----~---------~f ~ I 1 I --.r 
I 'I , I 

_________________ :....-____ ~ ____ __/r r I I I r ~ 

J; ,I I " L-
I I r I 4 MS ~ 

___ ~ _____________ ~r~ I r r-
J I 1 1 1 1r--

______ ~rI~~ __ _ 
I 

~ !+-O.lfLSEC 

--------------~~I ~ 

I 

__ ----JI m ·,'-__ 1 __ _ 

~ 
I 

----~~~------

--+! fE-0.1,... SEC 

I 

WRITE LOWER 6 BITS OF --..., ~ 
LAST 12··BIT WORD ~ 

WRITE RECORD 
CHECK CHARACTER 

~ 
WRITE SPROCKET ZX08!Z):09 ':'1 =----.......,'----_~ _______ _ -----, 

1 

_____________ ~r1~ ______ _ 
ADVANCE OK WX 82 

I I I 
I CLEAR SPROCKET AND WRITE GATE WX83 ~ 

I I I I : I 

REPLY SPROCKET EXOO 
______________ ----1' f----ll----!- I r rJl-

NORMAL REPLY SEQUENCE. 
NORMAL REPLY RECORD CHECK CHARACTEII_CI 

{ 

J I J } ~ 
SEQUEI~CE ~~=~~TRUJ~~A_L PARITY CHE:CK 

ZXOO!ZXO 

ZX02!ZXO'5 

ZX04!ZXO; 

ZX06! ZX(l7 

WX76 

~ 

N+I N+2 N+3 N+4 I I ~ ________________ ~rr I 

-------~ I' 1 I jf 1 I I L-______ __ 

1 I I I ____________ ..-Jrl~ 1 ~.h -II-IO.lfL
SEC 

, -I I 

I ~f I 1 

I I I 

___________________ ~ it I I u II 

I! 

WRITE TERMINATION I ZX30! ZX 31 I J J 2.6 MS_' c 

CHECK CHARACTER 
COUNTER 

WRITE TERMINATION II ZX32/ZX33 
-----jf~ I 

IE 4 MS - 1'1 

NOTE: 

~r---------------------------------------------------------. 

WRITE LAST 6 BITS,WRITE RECORD CHECK CHARACTER 
AND srop TAPE MOTION 

WHEN DOING A WRITE NONSTOP, THE WRITE SIGNAL DROPS FOR ABOUT I}L SEC 
AFTER RECEIVING THE REPLY, THE NORMAL RECORD CHEC K CHARACTER IS 
WRITTEN, AND TAPE MOTION CONTINUES WITHOUT STOPPING. 

~ 1-0.1 }LSEC 



READ SIGNAL 
~----------------~JJ~r------------------------____________________ ~ --------' 

READ MOTION _____ j-----------------~JJ~r--------------------------------------------~ 

READ ZlC42/ZlC43 
________ -1---------~ffl~ ____ _ 

REPLY KlCl2IKXI3 -------~--------------------------------------------~r1~------~ I I 
--t tE- 0.1 J.L SEC 

READ READY ZlC74/ZX75 -----------------------------------_____________________ ~r1~ ______ ~ 
I 

DATA SIGNAL 
r---IO MS L.P. ~ 

READ CONTROLZlC44/ZX45 ___________ I~E ____ I~M~S~L~.P~._~~~~--------------------------------------~-----------i 
I 

SAVE; READ CONTROL ElC23 

READ ACTIVE EX21 

CLEAR CI EX26 
START NEW RECORD EX32 

READ DATA _________________________________ ~ ____________________ ~ __________ ~ 

LOCKOUT ZX40/ZX41 

SPROCKET EXOO 

REPLY READ 
TIMING CHAIN 

I READ FIRST FRAME, GATE INTO ~(X UPPER) . ~:~J' 1~~gO:.?/~=~R) 

,'_' 12 ~SEC ~ 11/ r -, ADO TRANSMISSION 

/ 
PARITY BIT 

----------------1fJ~r----------~~ ~~------+_----------_i 
~ ~ 1.3j.LSEC ,I 

{

ZX54/ZX55 

ZX!!6/ZX57 

ZX58/ZX59 

-...;.j ~: P.SEC 

--------------~~ ~~----------------i 
I I 

________________ ~,~~ ______________ ~'~L ______________ ~ 
_________________ --'ri~ ______________ ~ri~ ______________ ~ 

REPLY TIM I NG CH AI N LOCKOUT ______________________________ ..J 

ZlC52/ZlC53 

BEGIN RECORD I ZX60/ZX61 

BEGIN RECORD II ZX62/ZX63 

AKI CLEAR WHEN STARTING NEW RECORD AKI ZX64/ZX65 ----------J-..J---------;-----, 
AK2 ZX66/ZX67 

I 
CLEAR X EX2B/EX29 r""I 

I 

~ 

rI 
I 

H _ C I EX42/EX43 _________________________________ -J 

H_X EX44 

I 

n 

READ TWO 6-BIT FRAMES FROM TAPE. 
(ASSUMING 556 BPI DENSITY) 

I 
M 

n 
I 
I 

, 
n 

II 

,-
'\ 

READ AND DATA SIGNALS HAVE 
OROPPED, NO SPROCKET PULSE 
FOR APPROXIMATELY 28 J.L SEC 

( THE END OF RECORD SEQUENCE IS NOT 
ENTERED UNTI L AT LEAST 2 FRAMES OF INFORMATION 
HAVE BEEN READ) 

___ A, ______________ ~ 

READ SIGNAL 

READ MOTION 

READ 

REPLY 

READ READY 

DATA SIGNAL 

READ CONTROL 

EX23 

CLEAR CI 

READ DATA 
LOCKOUT 

rfhL--___ _ 
I 

I 

H" rr-, 
I .i ~3.5 MS' ~'------
r--f' , r-; , I I ,'--____ _ 

I 

I 

t------------1f JJ-f -------

RECORD CC IS READ AFTER GOING INTO ER 

~~~~iN~~, ~~lL~~tl~~C C~~\~Y ~;~~~SEXS:a~~~~~T 
HOLD A CONSTANT CLEAR ON THE X RESISTER 
SO THE RECORD CC I S NOT AVAILABLE FOR OUTPUT. 

NOTES: 

I. IF AN END OF RECORD CC IS READ WHEN READ AND 
DATA LINES ARE UP, AN ER SIGNAL IS GENERATED BY 
SETTING THE ER DISCONNECT FF (Z)(72/ZX73). 
THIS SIGNAL DROPS WHEN THE DATA SIG NAL DROPS. 
TAPE MOTION HALTS. 

2. IF READ AND DATA SIGNALS DROP BEFORE AN ER 
IS READ, READING CONTINUES TO ER AND STOPS. 
DATA I S NOT ENTERED INTO THE X REG ISTER AFTER 
THE READ DATA LOCKOUT FF SETS. ! 1/ SPROCKET TRIGGERS 

I ,( ~~~~NALSE6~~~~~ (I CYCLE) 3. 

E)(OO~~-------~-------
!f, AT THE TIME WHEN READ AND DATA SIGNALS 
DROP AN 0 THE MACHI N E ENTERS AN ER SEQUENCE, 
READ AND DATA SIGNALS REAPPEAR WITHIN 45 J.L SEC, 
TAPE MOTION DO£S NOT STOP. THE NORMAL RECORD 
CC IS READ, AND THE TAPE UNIT STARTS READIN6 
THE NEXT RECORD. 

ZX54/ ZX55 

BEGIN RECORD I 

BEGI N RECORD n 

C L EA R X 

I 

~f 
I 

I 
I 

t-----If~ 

----1r---~-JL,..' ----------­
, 

-, ~ 45 J.LSEC 

END OF 
RECORD II ZX76/ZX77 

~ f--{ .i~' ---

NORMAL END OF RECORD SEQUENCE 
(CASE WHERE RECORD LENGTH = :# OF WORDS REQUESTED) 

4. ALL TIMES ARE IN J.L SEC UNLESS OTHERWISE 
NOTED. 

362X 

yep 311350 A 
NORMAL READ TIMING 

A-ll 



REVERSE ASSEMBLY __________ -i--------~fJ~c--------------------------------~fJ~'------------------------~---------------
(SET B~Ag~~A~~N~~~~~~3~E)__1~~---------------1{I~r--------------------------------~JJ~,------------------------~---------------

~------~fJ~'-----------------------~----~r r 
READ SIGNAL ----f ~ J J 

READ MOT ION Z X 42/ Z x 43 --f J---l~-------~J."" ----------------____________ ..JL~f ----------------------~---------------
I 

READ DX42 / DX43 _________ Jr------~lr_,~ __________________ ~----~f:~------------------------------__ _ 
REPLY ----f ,I-' ------------I{.r' ---..;-----------------------------1/ J~r----------------------_+l..J~1...0-.-I---

RE AD READY ZX 74/ZX 7 5 ~ ,~r --,----------ILr' --''----------------------....;...-----iL~' __ ---'"--____________ ~_......InL _______ _ 

--f - I r---f I f ,~r ------:....----------------,;...----.... 
DATA SIGNAL ~ I MS ~ '--------

READ CONTROL ZX44/ZX45-------ff J ~~---------------------------~--~fJ~f------------------------~---------------

~ f-,~--~--------------------~--~f :~----~----------------~---------------CLEAR CI EX26 
START NEW- RECORD 

READ DATA LOCKOUT ZX40/ZX41 ----f ;+-c ____________ ..;,, __ .... , r c'--____________________ ....;... ___ --'-_______ __ 
I-----------------------'-----Ij r 
1 r-- SEE NOTE I ~ I I 

SPROCKET EXOO -------1 Jl-r------------~r-1 , r~----~--__Ir , ~ ____________ ~r_1, __ ~ ________ _ 
----. ....l1.3'- J J j .r----I ' -

READ ACT IVE EX21 ----f J~r __________ ...r--------------------,: ;F-----------

{

ZX54/ZX55 ~ Jf-r----~----Ir I 
I I I I I I I 

REPLY READ 
TIMING CHAIN ZX56/ ZX51 

ZX58/ ZX59 

____ ~I~~~------------~r 'L------__ --i,~'------..J~I I LI· ________ ~~~I I ,---____ _ 
I I j, Ii "1 -

I I II I II 

------IJ~L----------~fJ~'----~----IfJ~'---------I~~ I rj!1L-___ _ 
I I I I I I I It I 

REPLY TIMING CHAIN LOCKOUT ZX52/ ZX53 -----JrT~~---,------~J fl---~-~f ,f-r------~ I I I ~------~L___ 
I I I 

BEGIN RECORD I ZX60/ZX61 __________________ ~_f71~1~,--------------~f:~----~--~f,~r----~I.;...--~I~I----.;...-----.;...~~---------
I , I , , tr--...;.......L.-------------.:....:....;......;...-----

BEGIN RECORD 1I ZX62/ZX63 ----------------""7;-..:...., ..:.1.....:'------------1;: f r------; i, 

______________________ ~~I~~------------~f ~ (~----.....:I--~--J 
I I I I ' I I 
I " I I I 

AKI ZX64iZX65 

------------------------'--''--------------i{;r' ---------if: I, I AK2 ZX66/ZX67 
I I , , 

L------------~fJf-'--------~f ~L-:-----------I--~,---------CLEAR X EX28/EX29 
r1 I 

I I 
~'------__1" r-1~, ____________ ~r_iL ___________ _ 

IJ J~ III 
r-1 

I I 

H _ CI EX42/EX43 n _ ______________________ --J L-____________ ~r Lr ____ ~ __ __Ir i I f11-_____________ ~ri. _______ __ 
- )1- JI -

, 1 I I 

---------------------~--------~fJf-'----------I{,r'---------'-'----------____ ~r1L ________ __ I I 

1 I 
H-X2 EX46 

H-XI EX44 

I I 

L-----------------1f,~r----------1f/~(--------~r1L--------------------------n 

NOTES: 

READ RECORD CHECK CHARACTER 
(ASSUMING 556 BPI DENSITY) 

I. IF NO SPROCKET PULSE IS RECEIVED FOR 28 I-LSEC AFTER THE FIRST 
SPROCKET PULSE, THE CHARACTER READ IS A RECORD CHECK CHARACTER. 

~~~~~I;~E~Ri~E~T T~HEE NEENX~ ~~R6~~E~8 ruE~~ ~;L:~CEiv~l~ S6N¢~~ES 
RECORD CHECK CHARACTER WILL NOT BE AVAILABLE TO THE DATA LINES. 
THE VERTICAL PARITY ERROR fF IS ALSO CLEARED WHEN AKI IS CLEARED 
SINCE THE RECORD CHECK CHARACTER MAY OR MAY NOT HAVE VERTICAL PARITY. 

2. IF THE fiRST CHARACTER IS NOT A RECORD CHECK CHARACTER, THE 
SEQUEniCE OF E'v'Ei,TS i3 5a~n.A~ TO A ~~CRMA~ REAO C~ER.A~:!O~i Q~~ 
EXCEPTION 8EING THAT THE H_ XI, AND H_X2 TRANSFERS ARE 
REVERSED. 

3. IF THE lAST FRAME IS READ AND READ AND DATA SIGNALS REQUEST MORE 
INFORMATION, (THE READ LINE HAS NOT DROPPED) AN END OF RECORD IS 
GENERATED BY SETTING THE ER DISCONNECT FF (ZX72/ ZX73J. THIS SIGNAL 
DROPS WHEN THE DATA SIGNAL DROPS, TAPE MOTION HALTS. 

4. IF READ AND DATA SIGNALS DROP BEFORE THE LAST FRAME is READ, 
READING CONTINUES TO THE LAST FRAME AND STOPS. DATA IS NOT ENTERED 
INTO THE X REGISTER AFTER THE READ DATA LOCKOUT F F SETS. 

5. IF AT THE TIME WHEN READ AND DATA SIGNALS DROP AND THE 
MACHINE REACHES A RECORD GAP, READ AND DATA SIGNALS REAPPEAR 
WITH I N 500 JJ. SEC, TAPE MOTION DOES NOT STOP. THE RECORD GAP 
IS SKIPPED AND THE TAPE UNIT STARTS READING THE NEXT RECORD. 

6. IF A REVERSE READ IS ATTEMPTED WHEN TAPE IS AT LOAD POINT, A 
CONSTANT CLEAR IS HELD ON THE READ MOTION FF. THE READ OPERATION 
HALTS INDEFINITELY, 

L-----------------------~v~----------------~ 

READ WORD I (REPEAT FOR N WORDS) 

ZX54/ZX55 

ZX56!ZX57 

ZX 58/ ZXS, 

-'»l jE-0.2 

~ 
.,IO.2t--~ ~0.5 

~ 
o .. 5+1l4-i IJ 
~ 

II I; , 

THIS TIMING CHART SHOWS THE SEQUENCE OF EVENTS 
IN A REVERSE READ OPERATION WHEN THE FIRST FRAME 
READ IS A RECORD CHECK CHARACTER. 

ALL TI MES ARE IN JJ.SEC UNLESS OTHERWISE NOTED. 

--------~J~~ ____ ~ ______________ __ 

----------~f,~c-----------------------------------------!...---- READ AND DATA SIGNALS HAVE DROPPED, ...-r NO SPROCKET PULSE FOR Z8 ~SEC. 

I 
----------_1{ J---,L ______ ~ ____________________________ _ 

----------~f :~--~-------------------------------------

----------~J,r'-----------------------------------------

----------~f,rr--~--------~---------------------------

--------~~i~--~----r-c~I---------------------------.....;,-----.;j JI-------I; I :1 L ___________________ _ 

:'--3.5"S ~ 
----~----~f J~'-------~f f~----~-----------------
----.....;,----~/ f~------~f r~~--~-------------------

--------~{ JF-f ---------J{ ;1-' -----...,. L-____________ ___ 

----------_1f:~--------~{ J,..,------~ ____________ _ 
i 
I 
1 

~ ,Jo,---,----If I 
I 
r-- 45-J 

~ ,I-r----'-----I/ J~f--------

REvERSE ASSEMBLY 

BACKWARD 

READ SIGNAL 

READ MOTION 

READ (ZX42/ZX43) 

REPLY 

READ READY 

DATA SIGNAL 

READ CONTROL 

CLEAR CI 

READ DATA, LOCKOUT 

BEGIN RECORD [ 

BEGI N RECORD l[ 

CLEAR X 

END OF RECORD It ZX1S/ZX11 

SEQUi!NCE OF EVENTS AFTER LAST WORD HAS 
BEEN READ AND READ AND DATA SIG NALS HAVE ORO PPED. 

362X 

yep 311351 
REVERSE READ TIMING 

A-13 

A 
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