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INTRODUCTION

SECTION VII

BASIC LOGIC

This section provides basic logic information pertaining to the individual components used on circuit cards of the

Control Unit,

Each block shows the input pins on the left and the output pins on the right.

A description of each

circuit function is provided, and the voltage and ground pins are identified. The blocks are listed in numerical

order.
O
SN 7400
(L,4,9,12% +A  |(3,6,8,11)
RL
(2,5,10,158 99
C
SN 7401
(2,5,8,11)] +A  1(1,4,10,13)
ocC
(3,6,9,12)| p1
N
O
SN 7402
(2,5,8,11)] +0O (1,4,10,13)
RL
(3,6,9,12)] 2

2-Input, + NAND (4/Chip)

+ on input Pins 1 and 2
produces - on output Pin 3.
- on either or both inputs
causes Pin 3 to be +.

+5 on Pin 14
GND on Pin 7

2-Input, + NAND (4/Chip)
Open Collector output

+ on input Pins 2 and 3
produces - on output Pin 1,
- on either or both inputs
causes Pin 1 to be +

+5 on Pin 14
GND on Pin 7

2-Input, + NOR (4/Chip)

+ Signal on input Pins 2 and/
or 3 results in a negative (=)
output on Pin 1,

+5 on Pin 14
GND on Pin 7

SN 7404
(1,.3,5,9, I (2,4,6,8,
11,13) 10, 12)
RL
pa
SN 7405
1,3,59, [ (2, 4, 6,8,
11,13) 10,12)
co
95
SN 7406
(1,3,5,9, | I 1(2, 4, 6,8,
11,13) 10,12)
HV3p
96

Hex Inverter (6/Chip)

+ on Pin 1 results in a
-~ on Pin 2
- on Pin 1 results in a
+ on Pin 2

+5 on Pin 14
GND on Pin 7

Hex Inverter (6/Chip)
QOpen Collector output

+ on Pin 1 results in a
- on Pin 2
- on Pin 1 results in a
+ on Pin 2

+5 on Pin 14
GND on Pin 7

Hex Inverter (6/Chip)
High Voltage

+ on Pin 1 results in a
-~ on Pin 2
-~ on Pin 1 results in a
+ on Pin 2

+5 on Pin 14
GND on Pin 7
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SN 7407
(L.3.5.9.0 Am
11,13)
HV3p
!2,4,6,8:
p7 10, 12)
SN 7408
(1,4,9,12) | A
RL
(2,5,10,13) 08 (3,6,8,11)
SN 7409
(1,4.9,12) |
+A
oc
(2,5,10,13) (3,6,8,11)
99
SN 7410
1,3,9 A [12.6,8)
(2,4,10) RL
(13,5,11)
19
SN 7816
(1,3,5,9, I (2,4,6,8,
11,13) 10, 12)
HV15
16

Z‘Z Change B, 31 August 73

SN 7417
Hex Buffer (6/Chip)

High Voltage

Hex Inverter (6/Chip)

High Voltage
(1,3,5,9, AM -
+ on Pin 1 results in a + on 11,13) + on input Pin 1 results
Pin 2.. . HV15 in a + on output Pin 2,
- on Pin 1 results in a - on - on input Pin 1 results
Pin 2. 17 $2.4.6.8, ina - onoutput Pin 2.
10,12)
+5 on Pin 14
Voltage level on output pins: GND on Pin 7
- upto 30V, A
+5 on Pin 14
GND on Pin 7 SN 7420 4-Input, + NAND (2/Chip)
2-Input, + AND (4/Chip) °
(1, 9) - 1(6,8) + on input Pins 1, 2, 4
+ on input Pins 1 and 2 results +A and 5 results in a - on
in a + on output Pin 3. 9.10 output Pin 6.
- on either or both input Pins RL - on any or all input Pins
1 and 2 results in a - on output (4,12) 1, 2, 4and 5 results in a :
Pin 3. 29 + on output Pin 6.
5,13 ~
+5 on Pin 14 +5 on Pin 14
GND on Pin 7 GND on Pin 7
2-Input, + AND (4/Chip) SN 7423 4-Way Gated OR Ex-
Open Collector tender
10 D +0O 9 —
+ on input Pins 1 and 2 results —— The 4-Way Gated OR H
in a + on output Pin 3, 11 D RL chip is described for .
- on either or both input Pins 13 —D_ RL25 below.
1 and 2 results in a - on output | Y| 23 * The extender function
Pin 3. 14 | D does not require Pin
— 4 gating, When Pin 15
+5 on Pin 14 —12 | G is - and Pin 1 is +, Pin
GND on Pin 7 — 7 will be minus.
. —2 D +0O 7
3-Input, + NAND (3/Chip) 3 N
—1D| w
+ on input Pins 1, 2 and 13 5 | D TN
results in a - on output Pin 12, 6 '] 23 * {
- on any or all input Pins 1, 2, D e
and 13 results in a + on output 4 E
Pin 12, |
15 -
+5 on Pin 14 1 = +5 on Pin 16
GND on Pin 7 E GND on Pin 8
| —]
Hex Inverter (6/Chip) SN 7425 4-Way Gated OR (2/Chip)
High Voltage :
—9.1) | Dl +o 1(8.6) __ Qutput Pin 8 will be minus
+ on input Pin 1 results in a 10,2) [~ if input Pin 11 (gate) is
X s ;
- on output Pin 2., — D RL plus and a plus is pre-
- on input Pin 1 results in a + (12, 4) _D_ sent on Pins 9, 10, 12
on output Pin 2, | L] 25 * or 13
(13,5) D -~
+5 on Pin 14 — +5 on Pin 14 »
GND on Pin 7 e [C] GND on Pin 7 (
= ]




SN 7426
(1,4,9.12)] +A 1(3.6.8,11)
HV15
(2,5,10,13)
26
SN 7430
1 +A &
2
3 RL
4
3
5 [
6 |
11
12
SN 7440
— (L9 4 K68
(2,10) BUF
_(4,12)] 4p
(5,13)
SN 7442
12
Al [
4 EB RL 3
_14___C 4
—1_p| # 5
6
7
9
10
11
k3

2-Input, + NAND (4/chip)

High Voltage Output

+ on input Pins 1 and 2
results in a ~ on the out-
put Pin 3.

- on either or both inputs
causes Pin 3 to be +,

+5 on Pin 14
GND on Pin 7

8-Input, + NAND (1/chip)

+ on all input pins results
in a - on Pin 8,

- on any or-all input pins
causes Pin 8 to be +,

+5 on Pin 14
GND on Pin 7

4-Input, + NAND (2/chip)

+ on input Pins 1, 2, 4 and
5 results in - on Pin 6,
- on any or all input pins

results in + on output Pin 6.

+5 on Pin 14
GND on Pin 7

4 to 10 Decoder

PIN ""~"on[Binary
12[13[14]15/Pin |Value
==l =]-] 1 0
-]-]-1+] 2 1
- {=-]+]|=-] 3 2
-] =]+|+] 4 3
-|+]|=-|=-] 5 4
~{+|~|+] 6 5
- |+ [+ -1 7 6
-|+|+{+] 9 7
+ |=-{=1]-]10 '8
+ ==+ 11 9
+5 on Pin 16
GND on Pin 8

SN 7450

S 1]
E

—0_ 2| o

12 LE_(+2AO)

E 280 E—
3

. RL

5 50

SN 7451
— 02T 8.6
!13,3}

(9,4) RL

to.5| 5

SN 7453

1 8

1| mao

13 l
_2___2_
— B
—4 3] 3
=13
—9 4]

10 ”AT

o Ie
——E

Expandable 2-Input
AND/OR Invert

Ouiput Pin 8 will be

minus if:

1, Input Pins 1 and 13
are +.

2, Input Pins 9 and 10
are +.

3, Input Pin 12 is -, and
Pin 13 is +,

Output Pin 6 will be
minug ifs

1. Input Pins 2 and 3 are
plus,

2. Input Pins 4 and 5 are
plus.

+5 on Pin 14
GND on Pin 7

2-Input AND/OR Invert
(2/ chip)

Output Pin 8 will be minus if:

1. Input Pins 1 and 13 are
plus,

2. Input Pins 9 and 10 are
plus,

+5 on Pin 14
GND on Pin 7

Expandable 4-Wide, 2-Input

AND/OR Invert

Output Pin 8 will be minus if:

1. Input Pins 1 and 13 are
plus.

2. Input Pins 2 and 3 are
plus.

3. Input Pins 4 and 5 are
plus.

4, Input Pins 9 and 10 are
plus.

5. Input Pin 12 is minus and

Pin 11 is plus.
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N 7454 SN 7475
s 2-Input, 4-wide, AND/OR : Quad D Edge Trigger
Invert (2, 6) D (1,11) Flip-Flop Y
—1 + 4A0 " FFD L
13 Output Pin 8 will be minus b Levi{l ((z;l the D) input at B
ifs RL cloc input) time is
RL
1, Pins 1 and 13 are plus. (18, 4) C 75 1(16,10)  gated to Pin 16 and main-
54 2. Pins 2 and 3 are plus. tained until the next clock -
3. Pins 4 and 5 are plus. pulse. Pin 1 is inverted
4 " 4. Pins 9 and 10 are plus, output. The chip has only
two clock inputs, so two
5 flip-flops use the same
+5 on Pin 14 clock pulse,
GND on Pin 7
10
(3,17) D (14,8)
*
+5 on Pin 5
L-IC (15, 9) GND on Pin 12
SN 7460 4-Input Dual Expander (2/chip)
4 A |12, 9 Output Pin 12 will be minus and -
1. 5 Pin 11 will be plus when input I ~
EXP |* Pins 13, 1, 2 and 3 are all plus, ]
2, 6 .
. +5 on Pin 14
3,8 60 | 11,10 GND on Pin 7 SN Dual JK Master-Slave
7476 Flip-Flop (2/chip)
(4, 9) J (14,10) Outputs flip on positive edge
6y I~ FFMS of clock pulse (Pin 1),
—(1,8) C RL Minus on input Pin 2 (-L)
Edge Trigger JK Flip-Flop BV * causes output Pin 14 t
SN = (16, 12) aus P 0
7470 & 7472 JK Master-Slave Flip-Flop K go positive and Pin 15 to
: 76 go negative, Minus on .
3 J FFIK 6 Outputs flip on positive edge @7 input Pin 3 (-R) causes (/
4 —J—« of clock pulse as indicated in __’.__-L Pin 14 to go negative and \
the table. Minus on input (3, 8) I (15,11) Pin 15 to go positive, ~.
5 ) RL Pin 13 (-L) causes output R Reference truth table for RLT72.
| | * Pin 6 to go positive and out- +5 on Pin 5
12 C 7(?/ put Pin 8 to go negative. GND on Pin 13
10 o ®S/°f | g Minus on input Pin 2 (-R) SN 74185 & SN 7485 . .
-2 K| 7 —— —causes Pin 6 to go negative 5 - * s A>B4-Blt Magnitude Comparator
’—" . sy 1 -
11 K and Pin 8 to go positive. —11 Ao COMP ——————3 A .p The three outputs can be
9 -K Input Output E—— Bo S fed into another comparator
13 ] JIK 8k | Bxx 7 A 12 ACB  onthe G, L and E (greater,
——'——'-—L | 1| RL lesser, equal) inputs
9 — T No effect 9 B ~
_R) -+ - + |21} 185 r
HAY o - . L. 2 AZ \
i+ Complements 1 -B—— T
. i -2
*% Jis+ on Pins 3and 4, -on 5 } RL70 15 A
Kis + on Pins 10 and 11, - on 9 14 3 +5 on Pin 16
. ——Bs GND on Pin 8
Jis+ on Pins 3, 4and 5 } RL72 4 —G
Kis+ on Pins 9, 10 and 11 -
>—L
SN 7474 Dual D-Type Edge Trigger 6 E
(6,8) Flip-Flop (2/chip) —
—{2.12)] FFD | —
—Q Level on Pin 2, at clock pulse Inputs Outpu"c
time (Pin 3), is gatedto Pin |A3 B3 | A2 B2| Al Bl| Ao Bol|G|L|E |+ on Pin
(3,11) —‘C RL 1. 5; Pin 6 is inverted. This + - A>B
level is maintained until the - + A<B
7 next clock pulse, Same + - A>B
—— - A<B
(4,10) (5,9) Same +
"L The -L input on Pin 4 causes Same Same | + - A>B
(1,13) | Pin 5 to go positive without Same | Same | - + A<B ]
}__; a clock pulse, Same Same Same + - A>B i
Same Same Same | - + A<B
The -R input on Pin 1 causes Same Same |- Same Same |+ |- | -| A>B -
Pin 5 to go negative without Same Same Same Same | - |+ | - A<B ,
a clock pulse, |__Same | Same | Same | Same -1 = A=B
+5 on Pin 14 Same indicates that both are plus or both are minus.
GND on Pin 7

K j? Change B, 31 August 73
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GND on Pin 10

L SN 7486 2-Input Exclusive OR &/ chip) SN 7496 5-Bit Shift Register
*
/(’ (1,4,9,12 Output Pin 3 will be plus if either 1 ‘ C 15 The output on Pin 15 will
+XOR (not both) input Pins 1 or 2 are — 5 SR follow input Pin 9 if a clock
9
plus. ’ S 14 pulse is present at input 1.
RL | The next clock pulse will
13 P
(2,5, 10,13 13.6.8.11 5 on Pin 14 2— 1} =o shift the output at Pin 15
86 GND on Pin 7 3 2 |11 to Pin 14 and Pin 15 will
. = 96 » follow the 9 input. Data
; - continues to shift (15 to 14,
SN FANST . 6 ) 14 to 13, 13to 11, and 11
4-Bit True Complement Zero .i to 10) with every clock pulse.
* One Bit 7 5 Outputs 15 thru 10 can also
——Z——Al T/C 3 F—— pre— 3 ——G— be set or reset by a + on
g npu utpu ( input Pin 8, Then output
— A ‘ 811131619112 16 :‘R1 Pin 15 will follow input.
10 A BM e o |-f-|2|5]10]13 N Pin 2. (Pin 14 follows
3 -t 2| 51013 Pin 3, etc) while the Pin
—u——A,‘ H8T L 12 R A B + 8 input is plus. A minus
8 B il i el - on Pin 16 resets the shift
register and outputs 15 thru
__L__C P 10 will be minus.
\\ GND on Pin 7 +50n Pin 5
\/ GND on Pin 12
5K 7489 64-Bit R/W Memory
SN 74100
4 Dl Ls | 5 __ Pins 4, 6, 10 and 12 are data ']I:"U?I Q“aglp"ll;iipe Edge
inputs.. Each input can be (2,11) irigger lip-tlop
6 Dz 1 gated into 16 different 'cells', _D_ FFD * .
D oc 9 if Pin 3 is minus., Input pins RL Level on D input at clock
3 1, 15, 14 and 13 determine (23,12) t’ (5.8) () time is gated to Pin 5
12 D4 89 11 the 'cell' into which data is (™~ 1 100 and maintained until the
] 'written', or gated out. Data next clock pulse.
/\\\ “—L—'\N will be gated out (read) if Pin 3,10 . . .
) 2 :S e 92 is minus. _D_ % Four flip-flop circuits
share the same clock pulse.
—2 A, - — - C] 2
12 IR +5'on Pin 16 =
1) GND on Pin 8
15
—15 A, 22.10) % +5 on Pin 24
1 GND on Pin 7
As —qol jaw
21.16)
O =l
L JC [20,17)
©M 7493 4-Bit Binary Counter
12 ] | | 4cTr |12 output Pin 12 is normally
. . —— 9 connected to Pin 1. Both 3N 74107 .
1 2 RL R inputs must be plus to g?ial ;,[1{ Master-Slave
8 reset the counter., Either 2Hp-Flop
R (1,8) (2, 6)
— or both R inputs minus J FFMS . .
2 93 11 — Cutputs flip on positive
— ] R allows the counter to count, (12, 9)]
- LAR Counter i t C edge of clock pulse (Pin
3 R ounter increments once | ~| RL 12). Minus on input Pin
per pulse on Pin 14, The 1K ¢ 13 2 R) causes Pin 2 to g
outputs have the following —1 107 o n‘ti c?’t1;°;,n 1:1; to 0050
binary values: || ;g:;ig: and F1 g
: 25 it .
12 =1 (13,10) R 1(3,5)
9=2 T Input Output
8=4 — I K 3 | 2
11=8 - |- No effect
Example: If counter equals -t - +
g 9, outputs 11 and 12 would L + -
(’ ) be positive. ot Complements
~ +5 on Pin 5 +5 on Pin 14

GND on Pin 7 ’

Change B, 31 August 73 ﬁ



SN 74122

. SN 74153
Single Shot 4 to 1 Data Selector
11 -8
—§ SS Inputs T,, T,, and T § To : If either the Pin 1 or the Pin 15
2 2 3 F—{ 4-1
S are used for external 5 1 input is minus, the output at
3 G * " RC networks to increase 4 T RL Pin 7, or Pin 9, will be the
~1] RL the time of the single shot. 3 = 153 same as the selected input.
4 GZ 6 When a minus is present 13 |
5 [ 122 . on the -R input it causes 2 A 7 Pin Selected
-R output -Pin 8 to go negative 14 ‘B— 14 2 Input Pin
nd output Pin 6 to go positive. | = |
LTy e =r 1§ N
11 -
T 2 Vec on pin 14, - + 4 12
9 T3 GND on pin 7 + + 3 13
- - 10 +5 on Pin 16
Input Pins |[Qutput Pin 0 GND on Pin 8
11213 |4 8 6 11 1
TIF X (X[ - +
x| x| -+ -+ 12 {2
x| x| x|-] -| + 12 I3
-l x|+ |+ - F 9
Input Output -l x| 4]+ niu N 1A
-S | G | 8 6 S EIERE I I R B
T X = ¥ x| -+ |+ - + 15 "S
x ? - + x| -4 ; niu :
T JU | x| o+ nar
Vsl Tu ] |« + |+ | T SN 78154 218 Decoder
M ' MNEL u Pins 18 and 19 t b i
de: . _ o + |+ TL ns 18 an must be minus
Code 1( o :g - transition 4 1L _20 | A l 1 to change the output.
- 4-16 2
4 = - to + transition 21 B 2 Pin - on Pin
—22 6] RL 4 20 | 21 |22 |23
23 5
SN 74123 Single Shot 18 DS 154 5 - - - |- ;
2igie »aot n = ~ R
7
(1,9) _S 4,12 Inputs Ty, Ty, and Tg are used 19 -S 8 - - + - 3
| O SS for external RC networks to in- 9 - - + + 4
(2,10 G crease the iime of the single 10 + - - 5
3, 1) RL " shot. When a minus is present 11 - + -t 6
"l? 123 on the -R input it causes output 13 - + R 7
s 60T ! Pin 4 to go minus and output 14 ; + ot g
o Pin 13 to go positive, 15 - - -
ws T, (13, 15) gop hE— e - - 10
— +5 on Pin 16 i BY A I I i;
GND on Pin 8 N N N * i
SN 74150 & 74181 + + _ + 15
RL150 + + + _ 16
4 _8Iy (10, 6) + + + |+ 17
3 1] 16-1 (RL150) 16-Bit Data Selector 5 on Pin 94
2615 If -S is minus, Output Pin 10 will GND on Pin 12
15 % * follow the selected input Pin, but
15451 RL will be inverted.
14_3 —4— SN 74155 Dual 2-4 Decoder
15[ 150 Pin Selected Input Pin e ———
L8 20g] & ABC | - PinD _+ 4 I, . |2~  Pins 14 and 15 must be minus
12 1 z 151 -.8) . __ | g 23 -5 2- 10 to decode Pins 3 and 13.
231g +-- T 22 ) RL L— Pin - on Pin
22— -+- 16 21 12 13 [3
o1 ] +4- |5 20 | | 155 - 5
21110 -+ | 4 19
— + |- 10
20f4¢ + -+ 3 18 13 B " o le 11
19 ] -+ + 2 17 | —
—112 + |+ 12
18 .H + 1 16
17 7] Pin 1 must be plus, and Pin 2
=114 . . B
16 14] (RL151) 8-Bit Data Selector ) C must be minus to decode Pins
15| 2 o 6 3 and 13.
11 15 A RL151 is the same as RL150 = 5 - -
10 14 o except that there are only " Pin - on Pin
9 13 _B_ eight data inputs and no gating 13/ 3
C on Pin D. Use the same truth ___LA— -{- 7
111D table but ignore the Pin D 12 +| - 6
7.9 '_"é‘ portion, for output pins 16 it L * -+ 5
' | through 23. +|+ 4
5 '
RL151 +5 on Pin 16
GND on Pin 8

é Change B, 31 August 73 7-6
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SN 74157
2 (A
L 4-2
_L__B_ a0 |
4
__5__A RL 7
6 B | 157 |12
] 9
Ty
13 §"
a1 A
19 *B‘
1 '_—S'
s IF
SN 74164
1 1 * 3
8SR .
2 11
5
8 lc RL
-9 IR! 164 6
10
11
12
13
8N 74170
15 __]'_J Ls *
1 |2 | 10
2 3 oc 9
3 [ 4 7
14 1
13 WA 6
14 WE
12 :W
—RA
*RB
S =)
9048

Quad 2-1 Selector

Output Pins 4, 7, 12 and 9
will follow the input Pins
when Pin 15 is minus., If
Pin 15 is plus, all outputs
are minus.

INPUTS
15 1 A

Output Pins

- 4+
-+

VRV
MoK K|
+ 1 +

+5 on Pin 16
GND on Pin 8

8-Bit Shift Register

The two 1 inputs are 'AND'ed
at clock (C input) time. If both
inputs are positive, Output Pin
3 will be positive. Every clock
pulse causes Pin 3 to be set or
reset; depending upon the 1 in-
puts, Pin 3 gated to Pin 4, Pin
4to 5, Pin 5to 6, etc. A
positive pulse on input Pin 9
causes all outputs to go nega-
tive, effectively resetting the
circuit.

+5 on Pin 14

GND on Pin 7

-4 x 4 Local Store

Data input is on Pins 15, 1, 2
and 3. There are four registers
per data input, The -W input
gates the WA and WB inputs on
Pins 13 and 14, which determine
which one of the four registers
will receive the data.

The -R input gates the RA and

RB inputs on Pins 5 and 11. The
RA and RB inputs determine
which of the four sets of registers
will be gated to output Pins 10, 9,
7 and 6, Pin 1§ output contains
data from input Pin 15; Pin 9
reflects data from Pin 1; Pin 7
from Pin 2; and Pin 6 from

Pin 4., . '

+5 on Pin 16
GND on Pin 8

8 74174 Hex D-Type Flip-Flop
3 D * Level on pin 3 (D) at clock
! FFD time (4 transition) is gated
| | RL to pin 2 and maintained
9 C| 114 2 until the next clock pulse,
1 ﬁ All six FF's share the
ind same clock pulse,
4D * The common Clear (R) line
1 resets all FF outputs to -.
_Q Inputs Outputs
R R C D Q
[ - X x -
* + t o+ +
D] N
+ =~ x| No change
_“_C—‘ ! x = irrelevant
T:T t = transition from low
— to high level.
urp *
=
ra 10
—C
Rl
13 Q *
1 12
—1C]
R
SRl
14 *
D
[~ 15
—C|
R
7
SM 74180 & SN73160 Parity Generator Checker
-8 1o 5 + even  Qutput Pin 5 is the parity
o [7] PG-C check output. Output Pin
§ is the ity bit output.
— s P o i detormi
10 2 RL Input Pins 3 an etermine
| parity checking for Odd or
11 |3 180 Even parity in accordance
12 [ 5 dd with the following truth
— 4 2206 4ople,
13
.._5_ + INPUYTS| GATES |+ OUTPUT
1 16 BIT0-7|E | O
2 7 Even + - Even
S— Odd + - Gdd
-3 1E Even | - | + 0dd
4 Odd - + "Even
_;O_ Either + Neither
Either - Both

Change B, 31 August 73 -/-



SN 74193
9 12
: _A._ 4-Ctr
18 1B 13
=] %
*—~C| mL

15 {p| 198 7
5 :G 6
4 | p 2

a4 [R| 3

e

8723
1,13
.10 D/2A0
(3.11)] ocC
(4.12)

8T23 %
(5,15) (7,9)
(6.14).

8724 *
(3,14)] (7,13)
£,15) R/2A0

RL
8T24
(5,1)
6.2) ]
8124 .
10 R/240 |2
RL
— 8T24
12

4-Bit Binary Up-Down Qduntex"

Input Pins 9, 10, 1 and 15
are used to load the initial
value into the counter, which
then counts up once for every
minus pulse on input Pin 5.
The counter counts down for
every minus pulse on input
Pin 4. A plus on input Pin
14 resets the counter., A
minus on input Pin 11 gates
bits A, B, C and D into the
counter. A minus on output
Pin 12 indicates a carry,
which a minus on Pin 13 in-
dicates the counter counted
through zero. Outputs 3,2,
6 and 7 reflect the current
value of the counter.

Binary

Pin Value

-1

N W

2
4
8

+5 on Pin 16
GND on Pin 8

Dual Line briver

Special Line Driver com-
patible with IBM System/
360 I/O Interface Speci=-
fications.

The output (Pin 7) is plus when

input Pins 1, 2, 3 and 4 or
Pins 5 and 6 are plus,

+5 on Pin 16
GND on Pin 8

Triple Line Receiver

Special Line Receiver com-
patible with IBM System/360
I/0 Interface Specifications,

The output (Pin 7) is plus when
input Pins 3 and 4, or 5 and 6
go plus.

Output Pin 9 is plus when in-
put Pins 10 and 11, or Pin 12
goes plus.

+5 on Pin 16
GND on Pin 8

P
e

/—\.

N
L

SN 75107 Special Purpose Line
Receiver
1 A * ‘
s Al Rec Used with CII IRIS I/O inter-
______ 18|  RrL . face only.  For this applica- |
— 5107 tion, pins 4, 5, 8, and 9 :
M - are tied to +5V. Inputs 1B
] 1S | and 2B are biased to +, 65V
Gl to achieve a +1.6V "1's"
| — detection threshold at inputs
12 ! * 1A and 2A. Nominal inter-
*E:—2_A face levels are ground and
- ——--128 +2V,
[ 9
!
L--s +5 on pin 14
B -5 on pin 13
62 Gnd on pin 7
#% (For CII)
Pins 5, 6, and 8 tied to+5V,
Pins 2, and 11 tied to +. 65V,
Notes:

1. The first output or input pin number applies to the first
circuit of a series of two or more identical circuits of
the same IC.

2. Ground is normally connected to Pin 7 and VDC input to
Pin 14 unless otherwise specified., :

3

to ground (GND) unless otherwise specified (7 VDC max).

4. The asterisk (*), which is located on the output side of '
some blocks, indicates inverted outputs are above the
asterisk and the non-inverted outputs are below.

5. Output signals of STC equipment are normally grounded
or at +4. 0 volts DC.

Supply voltage (VDC) is between 4. 75 and 5. 25 with respect

C
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SETBIST M TCOTe o ccong'i — -STATUS BIT 3 BUSY  CAZl.
v N .
_ DESTINATION
IC TYPE } _
% -$YATLS BIT 3BUSY CB2
ccend " * o -
— (B9 = : BuL Y
SETAULON DSE % CCETIFIC ! P ¥
JNDICATOR
i8 :
MOTHER BOARD P/A AL SE LT ~ “2_LON DSE LTH £C2
. - 7
ELe CABAEBL ALY 2| Rt ' : RL ceo
¢ 2|
- 13| A2 DAlS
! cc £l
f-SE7CE N cconeiz 1o s 0T 6—
{-SETCE MG C Fi2 -OL JR— . T ]
| Lol 4 RLL WIRE ADDED STATUS BITACE
i S L
H i — 5] 88 AT T/-HS‘, EC (ualeh
2| DAss DALS
i [ ¢ ) .
& & CiB -STATUS BIT4CE . CE2
) A AT — T 2— cceaL, e ol
-RST STAILS CCB51E82 13 ’ - L 1a21681
) : B YR L se LocaTioN el ol R tez
12 oAgz aAoEfro,v CRARD
MULTIPLE L—-———
INPUT é, : :
-SEL TU DE COBIEN? Apam —— NET NUMBRER
. (d21691) y
-SEL TU DE A~8 copieer. —— o N STATLS BIT 5 DE @
-37ATY 1
-SET DE MO - Eonr i - : t 3000 6 —4 T ceast, ceon
— 9
- af R . pL — -STATUS BIT5 DE
! o| s il & : R
! s 81 CAd5 § 8 1321691
! { C &
| E o r ” —L , - D0 -STATLS BIT 5 DE £Gs
! : AL} 8 — T 4 ccan J com: N :
T C30S1052 8:3 i p—10 R —_I : L85 &t'czlabom"' EH2
-5EN . C3e51052 819 —— i L 3] a. - L£85 -1 ot .
] a iges
y ; < | Dass BAGS
Lpezc l Chi E)g , WIRE DELETED
- 5 e . e e
PAGEW . COORDINATES AT THIS EC
ON PAGE
: JC pin
! %
l-sat UE ceoni o—: o2 s & 2
L cceny
H 21 RL
| 1€
' 13| DA%
SWiTCH =5 " : - AT 2
[ -05F ik 53, DSELICKs A% 9 L £L2
| ) if 3
| CHAINED C2o CCHIDE? 18 o R
! ‘ [______.._ PAGE
. ST - ﬁr[—"—
< . ES2 A-B2BIKF FL0A 83100+ 0 % 3R oL f AL pASTER R | STATUT 81 - i &5 ¢ 23 WTiL o RCLGT £
! J EXIT FROM MOTHER BO0ARD é%?@ E TO[PRESENT £ 2169, 1247 9:i Tl COL0C gla-a302 1IN f
1 ,hh PREV EC 21893 PG PN 38755 CO TYPE CC MACH  38BB-1.! 1




7

~_"

krze & X 2y |
r— R O.,IMAR ) méc A
RRC ¢ w U- S ] 5,
. (267 8910111213141 ¥ R2C
!'rs i 4
é j R4A
¢ L‘ Réﬁ
¢ | B Rom
o |91 R 000
10 g &
il a 7R 1
1_2 R . SPAR RAM \
7
13 o
14 7FE
1 RemMSL I N
01234567 891011121
J { ] ) [BRANCH
» ROMDR R2C L, (bECODERS)
[012349567¢910112131915
FRIC
SET/RESET,
SET VALUE
FUYCTZON
s .

g

TXOL
CONTROL
Mé&MORY

/--x



A

O @

RiA__[B]__ssm i
RiC @ | _mas i

R2A @ | Meial 1

R2C @ | s,z [ 1]

vaT

—MACHINE C‘ICLE’-??@NSMM—%

Rig, MeMoRY REQUEST TOoROM
RiC, BITS ARE IN S&ENSE LATCHES
RRA, PRELIMINARY Decobé , Gaxe Romar To BRoMaR
R2C e UP DATE ROMAR (BRANCHES TAKEN), GAYE RoMSL Yo ROM DR (IF SET/REsET)
RiA, (Wexv) MEMORY REQUEST ToRom
R4.C , Erecuye SET/RESET § SET VALUE INSTRuUCTIONS
| X | MEMORY REQUESY X4
¥ BITS TN SEWSE LATCHES |R4L
PRELININARY Detobe [ 3 | 6ave ROMAE To BRONAR %%
(P pATE RomaR (BRANCHES Takew) | x | GATE RoMSL To Rosibg fued
ERECUTE SET/RESET & | X | SET VAAUE




L

/



AL S

- 'R2 CYCLE

© " RIC CYCLE.

ﬁ

[_;RIMARY
OSCILLATOR

, | 20.48 MHL- l

BLOCK
PRIMARY
0SCILLATOR

1

390 NS

2A0

19.2MHz

-
| MOD

TERTIARY

SEGONDARY]
osciuator| 1T HS

—_— - =

|

1]

59
'oﬁgy OSCILLATOR | O
|

| REFER T0 ROM THEGRY

| 13.344MH i IN SECTION I 0F MANVAL

.z FOR TAPE SPEED / MODEL
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1. Decode:s Bit 1 off

-
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2. DR
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SET VALUE:

THE BINARY VALUE OF SENSE LATCHES 4 - 7 WILL .BL TRANSFERRED TO THE

'GPC REGISTER DESIGNA

AND BITS 10 - 15 FROM SENSE LT'S 10 - 15,

ATED BY THE BINARY VALUE OF BITS 8 & 9.

NEXT ROMAR ADDRESS IS CONSTRUCTED BY .I..AK.ING BITS 5 - 9 FROM BROMAR
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WRITE OPERATION

Following, are the pages and exits one should go through while executing a write
command (0l) on a TU70 at load point.
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=

NNNN * NN
w

NN
]
=
S w oo

2-21
2-27
2-31
2-32
2-27
2-28
2-29
2-30
2-20
2-5

2-6

Function
Initial Selection
Check Bus out parity and Command Decode
Present Initial Status
Resets after Status
Write Prefetch
Motion Control (check bkwd status of drive)
Turnaround Delay.
Turnaround Delay---Set Write Status
Set BCR Value
Turnaround Complete
Load Point Delay
Check Sta B trigger (LP)
Write PE ID Burst
Create Gap between ID Burst and Record
Write Leading 40 Zeros
Write Data Loop
Read Back Check
Look for IBG, then Reset Go---Set Channel End
Resets, Set DE
Present Final Status
Resets

TX01 READ OPERATION

Exit
B
E
I
Exec. Cmmds.
Motion Ctrl.

o200

Write Seq.

HoRogw

End Seq. K

G X T

« To Online Wait Loop

Following, are the pages and exits one should go through while executing a
Read command on 9 track TU70.

Initial Selection
Check Bus Out Parity and Command Decode
Command Decode

Present Initial Status
Resets/after STatus
Write Prefetch

Motion Control
Turnaround Complete
Generate Resets
Turnaround Complete
Read Data Control
Generate Resets

Present Initial Status
Resets/After Status

DD
I
EXECUTE Commands
Motion Ctrl.

X< NHEp

Go to END
Seq. K
J
Wait 'Loop
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R | T SR ,
v : - TR
. v FETCHA COMMAND | DELAY FORA AC ANOTHE ANG
SPAR TO COMMAND FIR_OM THE BUFFER SUCCESSFUL BRANCH covwsﬁuoNumAR L H - _
DR - ; P 1 2 5 8 TR T 1 1
SPAR KERNEL P hecess eung | a g g | !” o RSTSTAM BUFFER TU ADR
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5 FA OFFLINE SW IF DRIVE - MANDS, TU OFFLINE
9 _ U _ IS NOT READY. SWITCH MUST BE OFFLINE. E | INITIAL SELECTION 2
¢ | wvd | Hed - PRESENT EC 229 DATE 6-25-T3 D LOC CD PN I
¢ Mrw: - PREVEC 22015 PG PN 31219 CD TYPE MACH  38gg-111 :




R TI0 STATUS
——. QeI
[ BT 32 . . -
! : g ) S Cerousy M| :
. . r_ — ] ___0_ . R -
5300 5882 7341 %5 . - B89 85AS ' :
6o To J CUE : . - - -
: Bz _AB. Lo lms g - T : :
A— . SET3USY STATUS - . . .
| T B3] [0 BoA] [0 9] 1 a7t BIT 1 843
P i SET UC o | SETTUB 1ADR
ST susv u 8 e Skt nRoY oy or X
: 5 .
3 7 e .| S o __to — | B0«
; TEST THE 3USY LTH : -
H 2 'NOT READY' LINE SET THE BUSY LT+ FOR
FOR THE SELECTED TU " THE SELECTEC DRIVE Sereusy P —— P 976 SEND FINAL STATUS
- T/ T T T —eseg  geee| [T ] 58| Qc191
v 10
— g6 £D 2 £D
! y [ BF| : B
STATIA NG SERSE" | inwtenT DE . ‘ SETuc
QCIZIGK g8  BTFC {668 @6
arc i3 g16
T10 ROUTINE ENTRY ,
[ 20 ) 73 7 7 ] [ [} B @E M ®F ] 2
: e RST STAM || | ISETcPc 3+A DEC  GPC ™CH  F9F2 ssgd D851
! a1 6261 3700 AR 1241 F263 6101 5103 798 F9EA 4ACH 4ADE GEBA EESE SEL AND RDY GOT0
; INT PEND D ANC RDY GPC =8
; forTio SEL TU DE SELANG ROY g & g 2 & &l
| M HmET ||
’ v H SEND FINAL STATUS
: Qcsl
T F3) ) B T % 1 #3
L : v | SeTBUSY? A
; jrca Y 7241 1245 88 8586 GOTO
P " | MAINT MODE A INT PEND
b o lec o N 6 CH _ A8 HH
‘ TEST FOR INT PENDING : LY
: OR REM SHORT BUSY R TEST FOR STATUS
%% DB% QCl51
0
R ¥ . F
2) B a7 1 &9 T B
v . A SET TUB/ADR 1 .
: Ty s ToFA oldl 6169 9699 861 | o e i o B
i AND RDY SEL TU NRDY N
: _S gANOR A 768 BK g5 . DK 848 EK 2
STTOR FRESENCE.
OF MOD LINES 1 78 1 4B [ & ) 3 g FC
: SET TUBIADR | _ R A CONT CMD DECQDE
I"T - , A 15
6141 6l4B goga - B6BT 61 6185 11y fec| T o7 f ; : v A
SEL TU NRDY : _ | ¥y pudY wiwvelws| | | om i Ll RRHONC
] c B DL Xy W R VS ; § OSE , WRT. ERG, WIM._
. TEST THE DRIVE. : ocid
9\3 : RIS Y o T *NOT READY' LINE SET THE BUSY LTH v
: , FOR THE SELECTED | BE| SET STATUS AND SENSE BITS ¢
LOX} ' Bt o el | DRIVE | [PRESENT EC_ 22026 JDATE 7-9-73 €D LOC cD PN 1
N T e _IPREVEC 22915 -~ [PG PN 31288 CD TYPE MACH 38gg-*0% 1




O

O

DSE, WRT, ERG, |1 w0
WIM, LWk e
Q€ 13IEL Poon cmp OB
78
LWR COMMAND
(CODE '88')
MOTION CONTROL CMDS
QC13If
6 13
e s
0
6 16

SET CMD RJCT

QCISIFH, QCI55CE, QCISSEF
RJT CMD 9MD RD BKD

QCIsICM

L ad lalz) =]

N

N N —_— =
T g
SETLWR LTH SEND LWR STATUS
299 A114| TCT
WRITE GMD
B CODE ‘A1) _ o
1 &1 1 i)
7 ) 580 5AE9I SEND INITIAL STATUS
RITE —G0 10 ——
o BC %9 oc! QCl61
T mr .
o L Geree ¥
5800 S8FC| | | 240 243D
60 10
. peC __AD B0 BDJ
SET CHANNEL END
IN STATUS
’ &0 7 %7
w g o SET CMD RJT
6641 665 7881 78A1 549 b>1.3
DSE CMD NOT FILE PRT
20C g BG
DATA SECURITY.
ERASE (CODE '97')
8 ) I 33 1 &S
7 F52F F—4— 1841 7875—4— 7t 1
Kw ose (75 Ti OFF ! FiLe AP
g [.dd ] [ T #FE gc7
SET CMD RJT SET CMD RJT SET UC & SEND FINAL STATUS
2548 BT 248 ST pss 8687 R 5821 QC191
3 BK| [ eE cK g7 DK 2D EK
SET COMIMAND REJECT  SET UNIT CHECK
[
=] SET STATUS AND SENSE BITS FOR WRT & MOTION CMDS g
PRESENT EC 22928 DATE 6-25-13 CD LOC CD PN 1
PREVEC 22917 PG PN 312 CD TYPE MACH 3888 - 111 1




CONT CMD DECODE

QCI3IFL

TEST FOR STATUS

'™ 5
SET STAM
39¢a BYF@

| g7 88|
CHAIN CONTROL

QCI21ES, QCI3IFS

SEND FINAL STATUS

] D6C,
5809 DB94
g&rov

ELC 8D

394

706l 1617
MAINT MODE
3% [6))

L SAE9
G0 10

1

397

7441 7449
ANY STATUS
388 DD

Z9 DB
SEND FINAL STATUS
QCi2l
T 3%
NO STATUS
QCI55

OR OF SFATUS BITS
AND INT PENDING

QCI31BF

SET CE, DE IN STATUS

QC241FC, QC211DJ, QC221GE

SET MODE IF

SET DIAG IF
gl14g 817¢

g8 _ CFl
SET CHANNEL END

SEND FINAL STATUS

5

5820 [ qciol

a SET DEVICE END
MA
SET DE STATUS UNRECOGNIZED COMMANDS
"QMI61GK COME THIS WAY
g e 12 -
: SET CMD RICT
Zzl TYP cmf)133 “gnz A 8540 RIT JEWP el
412 BH ,g_{a_m_ H B%D EH
RD, RDB, SPACE EST TRACK SET THE MODE T
(NOT REWIND) RROR CMD REG PER THE 1 n DESIGN NOTE -- 7 TRACK MODE SETS DO NOT
COMMAND REG SETTIE IF ACT|VATE 'DE TYPE CMD' BRANCH
' F 1F44 ) APPEAR TO B 'SANTHUS A
SEND LWR STATUS iy VRS W Hhiede PR O
i LB6F INSTA!L THE CMD RJT JUMPER,
Qcldlag : _ P Axn wZED THE 'SET MODE IF* MICRO-
T a3 T 563 565 1 #75. [} 0SDER AT swcx DH.
65C1 :ED5 tsctzﬂNRZ 6CA4| SAE9 6C41‘m” 5039! 539;%0
9MD INST. M)g-’ ' o g ek
‘ ——— 8o reRTORE
MULTI-DENSITY 564 562 JUMPER SEND INITIAL STATUS
FEATURE -
. Y Qcie!
78C1 7BE3 SAE9 USED TO SET REMEMBER TIE LTH FOR
RIT CMD OMD o CHARACTER INSERTION RPQ. RIT CMD 9MD RD BKD
TCU_[N 9D MODE p%hm_m.
. ON RD BKWD, AND Qi
(?) )\’ DIAG SW IS NOTON o84 @ " DGN AND MODE SET CMDS AND SET STATUS BITS Q
! U‘ i PRUSENT EC 22§28 CD LOC CD PN ¥
1 | P ™ PR!‘J\EZ c 22817 CD TYPE Qc MACH 3888111, i

ro

]



1 35 397

SEND INITIAL STATUS

>—

5868  SAE9 161
0 QcCle.

ER
CONTINUE WITH A NORMAL
SENSE COMMAND

5808 5AE9
GO 10

36 ] 2 33 1 %5 386 | 3 3A8 1 3AF -
N SET RESERVE
QCISIED 60C1 S 58 56C3 £624 5869 DBBA 7448 7468 6681 E6AF Mg 417
e o Sw G0 T0 CHAIN SENSE RESERVE
3420 ) IFFAOR DA CMD IS — L AL m
THIS BRANCH IS IFIT IS NOT A g4 IF THE 2CSW RESERVE THE TCU TO THE
ON A SENSE CMD CMD IT MUST BE SENSE  FEATURE IS NOT e 34 NOT THE FIRST IN A [ 3AE INTERFACE ATTEMPTING
(B4) ONLY RESERVE (F4) OR SENSE . INSTALLED, SET i | CHAINSETCMD RJT SET RELEASE SELECTION
RELEASE (D4) CMD RIT v : :
o, | . B RELEASE THE TCU '
o B FROM THE INTERFACE

ATTEMPTING SELECTION

1 3A9

580 SBEE Qcl4l

gO T0 ’

e o

SET CMND RIT
QCl4l
N I SENSE DECODING| SENSE RESERVE AND SENSE RELEASE
' . PRESENT EC 22828 DATE 6-25-13 CD LOC CD PN
PREV EC 2017 PG PN 31283 CD TYPE MACH 5




201 1
;{E::l ZML STATUS SETTTAA » Z;;a oP-1 - __ ?‘g 8};{5 's g“%
1 1611 7261 12 ?
STAA USEDTO INDICATE] | 1% 6 0P-1 03 THE ALLOW RST
THIS IS FINAL STATUS. | | 2p1 “CA D2 DA 9 EA OP-1 LATCH.
SEND INITIAL 0 E yid) Lm #E T %D
STATUS _|RsTHOGIS SETI0GT B R SENS CNILS SET GT B-A INGATE 10R RST GT B-A
QC14IDC, 1048 1D5E 1008 1DIF 2 8536 3 540 S7E | 1. 14 ca 1C3F
QCISIEK” W o wep e # 8 o MAINT MODE
QC1558 2DE pa:] 2F AB) %2 %6 CB %3 DB XE £B ZC B ZE GB|
GATE A-BUS INTO 10R -  RESETSTATUS CILTO TU
—
STATUS _ |
QCI91DE %D %C 2
gzr 10R-BI ae mE " gET STA-1 s STATUS ACCEPTED
wg AgA o x| 7 gics  8%P spg D8 Q165
D-0 G0 T0
AD % BD. xg
SET STATUS IN.
TAG LINE
CHANNEL HAS -
. STACKED STATUS
[ 238 ] *2 1 21 i3] 339
RST STA-I B RST I0R-BI STACK STATUS
1Z8 sz mg ° Fa3g 2000 AT ;“"?0 5839 28 A9 QC165
g DIsC o 7 o7 £ 319 FE
TEST FOR ADR OUT TEST FOR COMMAND RESET STATUS IN
UP AND SELECT ouT
OUT DOWN
THIS OCCURS ON MOST
IMMED |ATE COMMANDS
AND OTHER CASES WHERE
CHANNEL DISCONNECTS [ D 1 2FF [] 04
]B}Eé%RE cu %%MP[HES R SENS CNTLS
FALL OF SEL OUT 389 3pA 6B EFl4 58%3  DBA r—H“wum—Qan
CAUSES OP-1 TO FALL. STAA 0 70
A A GH|
| id
RST CUE ? 53} 3?,355 N 1 > MAINT FINAL STATUS
2 21A A4CH AU 5823 0 08z 13153
DA cJ x5 Dl o h
at » gn INT PELE)F 4 l— ! & RETURN TO IDLE LOOP
61 6135 8335 5 583A Qclf
sc‘z1 TU DE 6 meﬁo
.7} K| DK EK
WILL QUEST IN,
1 *3 T 7 E[THER THRU DE SCAN OR
SET INT PEND (I:NATS E’SEW% Pmm
¢Fed 6F29 g2 8335, STATUS WAS REFUSED.
% BL 25 CL]
o
g 2 | SEND STATUS TO CHANNEL g
I ‘\\\7 . PRESEN1 £EC 22828 DATE  6-25-73 CD LOC CD PN 1
1 |PREV EC 207 PG PN 31284 CD TYPE  QC MACH 3855 -+ $
- - — " _ N\
\ 7N A\ \ )

)



O

P

A e s ma - N EA. B

8

. 7 3T
SET INT PEND
. g3 831D [
38 [] 31A M 3| [y 31D ] 318 o
STACK STATUS SET STACK
QCI6IGF 611 611B 6678 Fl 20 10| |2p  Asp| —58 D891
SEL TU DE o E INT PEND . Fo
1A | 31 A {31C 88 3g cB g1 DB B
1 318 -
7 7241PEN5251
I
ALLOW RST OP
! B 1 M 220 AZFY |m 21c8 AlDd—l
5809 5BIg 5869 SBID -3115 EDQ |- LI G
L 31E 80) 310 ch
i [ 31E 2]
} L . S8 D8
I sy 5 {coTo qcia
3% AE 9 £ | 12 83
. P 7% A | ] T ™ )
RST STATUS RST CUE L | RST INT PEND _ .
BEE I 2200 AZIB! @34 839 ngﬂAaA 6F16
LA AF | L 298 69 CF| DF ;
. . SENDING FINAL - - .
STATUS IFSTAAON LT RsTON B_] TESTFORLP B
2c8 - 268 114m 7438 i
. SRV-0 -
: ’ ror Ty | (EA—fG
—Tﬂ DROP IF CHANNEL
STATUS ACCEPTED SET CHAIN DROPS SELECT OUT
QC1616D 848A
SIA 0 pasp
A A RESET STATUS IN
7%
. STSTAI
o0 ABB -
g38 ]
M pAF] T @] 1 75D . 5
’ RST TUB/ADR Bsrsa- %) RsT 10k-8["
1441 7457, 61 EIfD g64  pOAC 2 AfIS
ANY STATUS W oe "M aep e
N ‘ s‘m‘gc 2K ‘gﬁrgw s>/§!§~ RESET STA ﬂisF’%
H
[] PAE FROM SCANNER FOR SEL%ETEDLTU
ool EBGF sl
NOT TIO S o
LdaE BL
2 ]| SEND STATUS TO CHANNEL Q
1 PRESENT EC 22021 DATE 131174 CD LOC CD PN 1
g PREV EC 22028 FG PN 32012 CD 7{CD TYPE QC MACH  38p0-111 2




g 31C
SET INT PEND

f ‘)

)

/

s 8310 [
10 CA
§g 38! ] 3TAY 1T ‘_lT R g
| STACK STATUS . . | SETSTAC
QCI61GF 6l@  611B 6F A EF1 7241 7250 i 22 ABg| —— 58
| SELTU DE _J STAA INT PEND ‘ " ol o
MR 2Z [31E._. A8 31C ' B Leal
1 318
T 71 \
INT PEND —
BC 1 w1 1 [} g #88
T - — % —_ ALLOW RST OP RST UNIT WKd
| 1 R 28 A2F9 7zpc1I F2F9 21c8  AlD4
" I58pp smi 580 581D ED 8 i)}
31E B
[ g T
] ' 5889 D8ZF |
48 K |ssp 589 60TO Qcigl
CMD-0 0
|3%__ _..BE g2 GE
I LY B 1 [2]
RST STATUS RST CUE RST INT PEND
2500 ASIA 2204 A21B @340 8359 gFT“;\ﬂA 6F1p
WA AF lms- . BF g9 CF ___DF
SENDING FINAL o -
STATUS IFSTAAON L 8% T 8 | TESTFORLP B
I R L
e o B SRV-0
e A EG [l F
LOWOP INTO.
783 1 DROP F CHANNEL
STATUS ACCEPTED o | SETCHAIN DROPS SELECT OUT
Q16160 1 T3 T 8488
S%Jig " ” pasg
A i) | eA RESET STATUS IN
Rsrsta ™
2890 23
gBA EJ
1 73 T @7 M~ D] i
4 : # RST rus/Aoar?D fstsma
77841 1457 61 E1D poap #64C] 269 AglS
i IANY STATUS Sy oe \
I g% BK DK 188C _ EK| s K]
e . o ] ST T BISY LK RESET STATUS IN
U S ﬂAEL FROM SCANNER FOR SELECTED TU
- . ! L
© o |epal EM6F | 6lpl  ElpD, R .
rgr TI0 ; SEL jU DE - _ | ;
CgAE AL " B8C BL: o'
q . SEND STATUS TO CHANNEL 18
I PRESENT EC 22028 DATE 7-9-73 CD LOC CD PN 1
§ N i erev £C 2M7  [PGPN a5 CD TYPE Qe MACH  3898-111 :

)




g8g ’ 14 g84

g g #B3’
DEVICE END ROUTINE SET GPC 3F DEC GPC “
- 4C CFFa]  |618g E1B6| 0973 6E| EE34|”
Qc1sieG g Iy percec g ol
g4  AB 6 BB 983 cB gB4 0B
1 g87] gAY’ Rsz
GPC TO ADR ING, ADR, I0R RST GPC-AD SEND DE STATUS
) 80A9 189 g182" — |a78g a:mJ P
9 . ___ ccl oc g8l EC]  NOTE- DE IS SET INTO
) STATUS BY 'SEL TU DE' .
1 85 CIRCUIT ON CDg31.
GPC TO ADR
|pasp 88A9
9 CD|
] 80
EXECUTE CMDS
8 SA C191
A 89 Q
289 BE
] #BA 1 Ten
LP B — o |
QC165FG 7180 7188 7081 FO85
KWD CMD NOT RUN
TI0 STATUS 4 . BF .
QC131BB i s |
AL STATUS g M)i»- ___ SENDFINALSTATUS
C161GH
actere ISEL AND LP Qci91
#we  _  col
e #C T A g g8
ISET UC SET CE
o S
#6809 86A6 acuREAD ;{E 2409 A5
ifA6 cJ § \%’ 8% EJI
a gBF
SET CUE
v 2065
| BAS K
8 W G | DEVICE END SCANNER AND LP TEST
% & - PRESENT EC 22828 DATE 6-25-73 CD LOC CD PN ;
{ PREV EC 2915 PG PN 3128 CD TYPE MACH 3888 - 11l 1 -




o 7y R
~|rsTioGrs SET 10 GT B INGATE 10R
1049 9D5C g 90221 0CH 8PDE
#C BA |oAg cA P DA
T b | R LY
SEND DE STATUS SET 0P-I el ARR-E’ _] | [SET 10R-BI SET ADR-1 RST GT ADR-B
QCITIEC o lome 29 8413 W oF 2 2321, pug P -
o 8y g3 _chl oo DB - lgaz B rr |
. _ TEST FOR ADR OUT UP
L AND SELECT OUT DOWN,
g 2
INTF DISC
\ . o
e R e I e
]'rllzsr aor-1 2 = | kst 108-81 | ! Bl e SEND INTERRUPT STATUIS
' R ) M 19t
2349 2363 20cH 20CF é‘% o T4 ssﬂgo 5814 Q
A | lgF _ mp cD (& D
. BA i DEVICE END ROUTINE
F 28 2N QC17
i __BG
2k M RST GPC
INTERRUPT PENDING ROUTINE A SET UNIT WKG s
QC1M186 288 AIAC s e
: gx Al BD BJ BAA FJ
RESET ARLC BCC
B
QCIfEJ

S

)

—’g W E] INTERRUPT PENDANG ROUTINE 2
Pl PRESENI EC 22828 |DATE 4-25-73 CD LoC D PN §
1 PREV EC 285 PG PN 31287 CD TYPE MACH 3888 - 111 1

)



—O—

O

o)

1 283
o saed — ~ TEST FOR TR COMPATIBILITY
16010 ! qQc2e
360 B8’
T 2 g w T Bl ' 7Ad b2 7R
EXECUTE CMDS | o SETIORBI RST RWA GTS | SETRWA SETRW B RST  ABBUY
QCITIFF j6p3p - EG82 g 281 Ic88 AL 1646 %65 1E09 90N 1ocg  10CB 6C8g
;Zeén SENSE | | | - gg NRZI TU
282 ° 0 AC 281 _ B 24 cci A nC 284 EC | 288 FC
1) A 1 B 38
P -
{senp FINAL sTATUS [RSTARLC BCC RST GPC 7 ?559 STAA . I
89A
Rk ﬂ%&&?f&?: BACH  BAED w8 10t Mol 1eot0 aclel
QCinEG - lea ZE gA  AE — B LB _CE| %9 _DE o
' NRZI SET RWB | hws 10 ABBLS
_ TO 24 SENSE BYTE LOOP -
xCh 2FED 108g  1DB6 Qc221
24D DF 286 FF
] ] 7AC. I 780
RST STAM . RWB TO ABBY
B F84D| 108p waj
T0 BchDc‘ s 0o
RST BUFFER CHAIN
CONTROL
SEND INTERRUPT STATUS MAX DELAY
QCI81DD T AFTER INT
12
) [ 7 (7 ] [ e ore 2B,
"
™CP  FDES D2 C1  7DDS 4 c
pmgm]'y =1 ;?zﬁ%mwlsz PRIORITY =3 Bag B MAINTENANCE PRIORITY CONTROL
v iz Al La14 Cl 13 WILL DELAY EXIT FROM THE IDLE LOOP
i 75 T i ON AN INLINE MAINTENANCE OPERATION
SET GPC 23 SET GPC 3-F AFTER A CPU OPERATION. DELAY IS
1 VARIABLE THRU THE RATE SELECTION
ap 439 4Cp CFRAIT CONTROL ON THE PANEL, WHEN
13 BK 534 THE HARDWARE EC 1S INSTALLED,
-§ 2 ET GPC PC TO crgg’ ! B ae
“—SET GPC 3= SET GPCg=4 ¢ BCR - r____ D GPC PR BCG SET ARLC BCC | SEND FINAL STATUS
43ce  C3H4 w“pg  Ca3s g 893 M DACK gR8g  @BIC pAsd  gAwDf QCTEl
534 BL 35 ol o] - lecr £L nC FL 2D o
1w BE| SENSF CAMMAND AND PRIORITY CTL 2
’\) - PRESEN] EC 222p DATE 6-25-73 CD LOC CD PN 1
| [PREVEC 2215 PG PN 31283 CD TYPE QC MACH 38gg - 111 1




, - 4
| | :
e - e | .
25 ! 292 93 e 164 Ig 166 . 1 7165
| REQ TIE CMD SETIOGTB SETSRV- ] ‘—] e G SET CE, DE_IN STATUS
QC211DA 1099 9012} [1B4g 9853 ssm%o 5964 i 745‘1/ Fa21 7208 FX4 531:% om‘ Qcls1
. . ' SR — ® ]
2 z | 203 AC % BC' B0 JpFPISC ol e K
TEST FOR ADR OUT
UP AND SELCT OUT
DOWN
1 167 ie8 169
CINGATEIOR  |RSTSRV-I  ISETTIEIF |
wCE oS | 188 9BA9, 1F4g
168 BE 19 CE 168
TEST FOR TTR COMPATIBILITY l e ”ﬁ’i ! w1 ! »3 ! w SET NOT COMPATIBLE
qc19188 |81 78cB {s'c%a 6C46 8 13 g FC sa9  DBSI QMgsl
IRk l I NOT 7TR TCU NOTRUN | NOT REW ,
1337 AJi 1,346 BJ 2352 CJ: 134C__ DJi V) S—
|_DIAGNOSTIC WRITE FROM SPAR ‘_J I g "3 ' 3% W L[ 3% 7
s prars? ( RST 10 GTS —{fsti06ts J L Bt 10 6157 RST RWA GTS RST DTR TEST FOR WRITE PREFETCH
- 1
gFCH 8FCC |10 9055 1048 9055 lodg  9D55|. 189 9CA8 189 18| qcall
uc BK [ 355 cK 35 DK [T135 K] l %8 FK 379 oK
i |
> ADDRESS 36 IS A RESERVED ENTRY TO THE MICRO-PROGRAM
FROM SPAR FOR WRITING RECORDS FROM THE FE BUFFER IN
DIAGNOSTIC MODE . BEFORE ENTRY, A DYAGNOSTIC'MODE SET
| MUST BE SET IN THE MODE REG, STAS, STAM, AND GPC MUST
BE RESET AND THE CHAINTGR SET. =
1w . BE| REQ TI__COMMAND Q
£l . PRESENT EC_ 22928 DATE 6-25-73 Teo Loc D PN ¢
g | i PREV EC 22015 PG PN 31289 CD TYPE MACH 3888 - {11 L
7Y N — = ) s ‘
/ / \ S B \

i
'i)"
TR 2




|__JEST FOR WRITE PREFETCH
QC2016K

€

®

()

O

_ 2 2%
6940 £pi4 \ REQ TIE CMD
REQ TIE J, QT2
3P ) A8 1 297 298 ) T 7R3
| SET 10 GT B Cerrwa 678 l—l SET RWA GT A
s8g  DAA 664 £656 10gg 914 78C1 78E3 IC 1055 1C 915
60 10 VAT LR Cod 1TRK “ »
2A AB 26 CB 294 D8 £B 295 FB 295 6B
95 2C 79 [’ 298 A
WRT PREFETCH | SET SRV-I 4 R p
18CF  18DC 1849 9B5A 1491 7419 728 F2E 498 T41A-
RV-0 INTF DISC CMD-g
AD 2A ) 1298 bD 2AE £D FD
TEST FOR ADR OUT
: UP AND SELECT 1 7AH]
OUT DOWN RST TU SEL
fp4g WSB‘—-
298 FE
1 299 [] 284 1 2A9] [] pLY;
RST SRV-1 SET FALL SAR AL AND N
18%  1BAB w8 g8 ECAS s D) M »
2AE CF e DF 2A8 Bl & FE
7AB 77 I TR
SET WRT FTCH
IFpg  9F37 gﬁo DB2C mg EI()A ssm% pastf—
287 BG 32C c6 L B ° &
28 F
RST SRV-I SET WC ZERO SETUC SEICE. DE I STATUS
188 189D §CA  86DE gosg  869F 0 081 ac1sl1
G0 10
Al 2% Bl 2 cl 618 Dl
LWR TO LDAD BCR
Q
=i WRITE PREFETCH
PRESENT EC 22820 DATE 6-25-73 cD LOC CD PN ]
PREV EC 22015 PG PN 31345 CD TYPE MACH 38@8-111




SET SRV-I
184 1B62
382 FA
r 286 %9 i L] 9 T g ™ I 3A1 T~
10 24 SENSE BYTELOOF ; SET GPC 35 . %FTTBGPOCAGTB ING SEN SEL INGATE I0R , SET SRV-I
QC191FF, DG 450 45C 5300 5B9A) 260 AGIC 238 A39B DE 7491 Fa21 1cgl  FCIF 18 1862
60 10 wes - w | o MEINT MODE. ”
B9 7B [39A __ AB 39C_ BB 9B . DB [ |3A0 3% FB [3A2
[ g 3A2 B 3A%
40 7425 1400 1426
-1 SRV-0 CMD-0
A4 AD | 3A0 __"BD | l
T IR DL -8 3 38R M 3F n
' KST SRV-I 6 RST SRV-I RST 10R-BI RST ABBUS ’ RST cpcgs
1886  9B8B 1889 9BAA 29 zxauﬁh IDC#  9DCF 5899 . 5888
38 BE AA CE DE 38F EE B EE
[] 3Ag) 1 3A3
N RST SRV-1 }
TESTFORADROUTUP | _ | | - —4
AND SELECT OUT DOWN | [T~ {ﬁcfmscmz 1633 9BAA
/ 3A CF A EF
TTUTTRE 7 - T~ %D
DEC GPC*
—
oFpg  6F2C 6E8P  6E9C 5 F52A
STAA GPC ¢ 3803 i
3AC AG 39C BG 3A8 6 i
T 3AB T 389 o !
SET GPC 24 SET GPC 32 SETSTA A
4189 4189 acp e 16gd 9638
1389 CH 38 DH EH
i 388) T 3AD| @ 386
| R SENS CNTLS | . | DEC GPC
Tymg  api e % P 895
i
| DK ]|
1~ 7 37
RSTSTAA | |
1648 166A
3AA EL
8 W = | 24 SENSE BYTE LOOP (NEW CE CARD) g
% ‘b' - PRESENI EC 22028 DATE 7-9-73 CD LOC CD PN 5
1l _ — PREVEC 25 PGPN 31w CD TYPE MACH 38gB-111- ~ | 1

f )

i

)

/

}



()

- O @

- WR FWD BFORE BKSP
FORWARD STATUS BKWD OP FWD STA QmMg21
] 3 1 icF
| sETGPC B=6
L 6@ c6x
SPAR KERNELS WILL ENTER TilE . | gCE DB | pEC £8
| MICROPROGRAM AT LOCATION £CI ;;M'%ON :
70 SET UP THE BCR AND THE
DRIVE STATUS AND DIKECTION, N BKWD OP BKWD STA
AND PESFORM ANY NECESSARY 78CH  FSCA Q121
TURNAROUND DELAY. THE RETURN D STA
TO THE SPAR KERNEL IS CONTROLLED
BY STAM ON QMBAL
DRIVE SETUP REQUEST _
SPAR KERNEL 1pMs
FWD OPERATION TURN AROUND DELAY|REQUIRED
[ 9 [/ #c2 1 [ 8] (.34
ALL COMMANDS : SET GPC #+6 SET GPC 1«4 DELAY FORTA 1
1 N
TOMOTION  QC2IIFF g F82 [ 8C 5“‘78;' am  csx| ap - ash QMg
i . lEc ___CEl " 7] DE/
PTAT
QMp21FD
D2
€ ro 51
2W W
acg CH
] BC8 1 [
N SETWR ST
ng ARl | » 2981
WRT TYPE CMD %
g2 Bl Lz clf
1 B9 ] A %o FWD OP FWD STA/
| SETRD STA SET GPC 24 STA ~ CHANGE
W FI3A 000 A9
WRT TYPE CMD “a 4%86 amiz1
BFA BK g7 cy
R — FWD OP FWD STA/NO STA CHG|
SET WT STA QMIZ1
208 A98g
geg ok
31 w BE .. MOTION - INITIAL ENTRY Q
¢ 16\ . PRESENT EC_ 22928 DATE  §-25-73 CD LOC CD PN )
1 PREVEC 2215 PG PN 3191 CD TYPE am MACH 3889 - 111 1




WAIT FOR WRITE WRITE INHIBIT
INHIBIT TO FALL DID NOT FALL
START MOV ING TAPE IN45 MILLI SEC
T 6E DA OFF (7 M6 T 709 I B
WR FWD BEFORE BKSP SET GO | SET GPC fF SET LOW THLD . |beceee ﬁl TU REJECTF
QMg 2805 ASIA} 800 PEi g gcle| - imm T M € 5 K g | o
Wi Al O 8g e 08 168 "™ el | 18"l B° @
i
STOP TAPE
[ g0 8|
RST 60 RST GPC P TAL
84 ASSA g8l goss omgLl
DD o5 )
IF A BACKS PACE COMMAND FOLLOWS A WRITE COMMAND, THE TAPE IS MOVED
FORWARD IN WRITE STATUS UNTIL WRT INHIBIT FALLS BEFORE BEGINNING THE
BACKS PACE OPERATION. THIS ASSURES A PROPER GAP AFTER THE PREVIOUSLY
WRITTEN RECORD, : .
7 W 18 WR BEFORE BACKSPACE - FORWARD HITCH b
g V PRESEN1'EC 22§28 DATE  §-25-73 - CD LoC CD PN g
1 PN L PREV EC 22611 PG PN 31202 CD TYPE QM MACH  38g@ - 111 1
) . ") ) .



QMA11DE

O

TURN AROUND NO 1

g 177w T T E
——————— DEC GPC SET BKWD
I
i e%%a EEA4 Lﬁig’[’ L6 L;Bsa A8BS
& g cc e 8 £C
(3 1
g s SETWR STAE
! 128 2988
ADDITIONAL TURNAROUND DELAY FOR 3480 M “%;yp cMp, :? i
24 MS MOD 3489
] 3 1 1 — @D
| DEC GPC SET GPC gD SET GPC 1=2 3480 TA 2
6E80 EEB@ 40pg cD2D 4249 4216 QMI21
Y D BF | g6 DF
g
MOD 3489 NOT COMPATIBLE
[ 1 [ 13 ¢ SET NOT COMPATIBLE
A QMgel
o BB AT ok
M(I)\D | 8CC EJ ) EJ
SET UP COUNT P £ GPC 1 TA2 NOT 3488
FOR 2ND TURN- b ¥ ETGPC1-C QMI21
AROUND DELAY ap - c3g ac4p  CCT6
‘#ng cK s FK|
— -
9 W EE| TURNAROUND q
5l oQ PRESENT EC  22p2f  |DATE 6-25-13 CD LOC CD PN ?
} S PREV EC 2015 PG PN 31293 CD TYPE QM MACH 3888 - 111



P R T 121 n P14 A SPAR KERNEL CAN USE THE LOAD BCR ROUTINE OF THE MICRO PGM, ——

i w; LOADED . I'Rsr GFC : BY SETTING STAM ON AND BRANCHING TO LOC 168 ON.QMI2LSTAM  gCR LOADED
3{‘{‘Z| BCR LOADED |98 Al ‘ ;%?R o0 CE 7cc0 7CC6 %%aq o 5FBY CAUSES THE RETURN TO THE SPAR KERNEL AT LOC 7BA. SPAR KERNEL
QN11166 ' {&__,..A_A 13E !___~ 18¢ DA
NOT NRZI NOTLP .

76 |
QMI2IFH gsr U IN LNS ] gST TU INLNS
28CH ASFC 8C8  ASFC| |
cB lﬁc D8 TU REJECT A
S SE—Y " QMI51
n 1@) 5 J1: 3 1 7 [] 114 ‘w0 B
| MON RD STA o ) . SET G WRT WRM ERG D
c pcd ! 7116 1 1815 5888  DB6L 2889 ABZ2 QMI1l
we. @ g?m’c Bp,STA GO TO
16C AC oc 4 £C %1 362 GC
13C [ 116 SET GO FOR
i L__| SET ARLC BCC WRT TYPE CMD READ FWD FSB FSF
——{ DA 8AAAI ] 13, w ) Qmgst
12 D R £ TU REJECT B
QMI51
TU REJECT €
TURN AROUND ) [ Qm151
COMPLETE BKWD OP v o
1A 1 ¥ I 113 1 119
; " A BSF BSB RD BKWD
1148 7764 78Cg F8D2 714 7119 58 D928 M5l
{R L1n WD STA TYP CMD ‘ 10
124~ ZF)
REWIND OR

—awmZ 0

4

5828

©  m

i_— [ 118

[ REWIND UNLOAD

204
SET REW RUN

[ ZA

2AAA

5800 5AD@ 280 6141  E16B
60 T0 SEL TU NRDY
DH EH ZA
LWR TO MOTION
Quisl
1 %8 22
RST REW RUN SET TUB / ADR REW OR RUN
T |2ACH  AAC2 gogd  po2F QMm161
262 K %F K
COMMAND DECODING
PRESENT EC 22p24 DATE 6-25-73 CD LOC CD PN 2
PREV EC 22§15 PG PN 31294 CD TYPE MACH 3888 - 111 1

( \



READ FWD-FSB-._. /

QM@41ED

BSF-BSB-RD BKWD

()

A

(0

QMBALFF

g 1x
5889  DDFE
GOTO

o ZH

Dy

—m= O

) 1.5 ROM -
i 139 1 Suon’ 120 . T 120 TID 1 121
g |SETGO L SET LOW THLD SET GPC 1=5 | SET GPC =2
A 210 Fcl  7RT T TFE2
mMAND meg e o HCE G a4 s o C €k rom l Tk i e
12 BA 13A CA 1 DA A Al 1126 FAl
1 ¢
. |TSTER INSRT D GPC PR BCC g 126
[
IF8  1F9C gosp  BLAD e HF
11¢ 88 129 co 12 G
1 123
T8C1  TSEF o
7TRK
7.3 AC
g 122 ] 16 T6D 1] ™ 1 173
1 12F }_ ] SET GPC 1C IN PE BURST
% 59 s D3C 68 EEXC we  xn & EE31 SETPclg | M
60 T0 I PC- ~ GPC = 8
12 AD — - c DD L172 ED 1 131}
| [P 128) W, [ a3 ) . SET NOT COMPATIBLE
Qmgsl
5800 DB4g 7?2&' 80 77!}%1'( ~ F8C5 6C?9TR TCE(:W) 5868 DBS1
N )
B° A L EAL . CE N TR TCU g 351 G
1L %2 T 5 ] 3481 ReaD NOTLP
5mm D953 N [i‘;] ssnam pos3| | MM
% c6 i) %
PQ_CARD JUMPER
SFE
6588 658C DEGT PBC FORCE LOAD DELAY UNTIL
CHK FOR HD INPUT FROM DBC WITH LOAD POINT STICKER
56C AH DPR HEX 289 IS NEAR READ HEAD
1 SFD Y SCF % ‘ [] 502)
RST DBC T0G DBC TRIG DBR TO DBC T0G DBC. TRIG ier
5809 59F +— — 3089 3DBF 3CC#  BCEE 1088 18AP |3cC#  BCD 6EfJ  6E12 QMS'W“RSI—
GO TO GPC =g
1% Bl SCF cl SEE D) 5D2 EJ 52 GJ
] 5FC SET UP DBC WITH A COUNT OF HEX 266, THE DBC WILL BE DECREMENTED ON QM@S5 EACH
6070 BIT CELL [F AMP SENSE TRKP IS DOWN.
5800 5DCH
5cH BK

DO NOT CK FOR HD

lllhdlER
S I W i W B | READ FORWARD AT LOAD POINT a
. PRESENT EC 22028 DATE  7-9-73 CD LOC CD PN ]
Noww o 0w PREV EC 22015 PG PN 31295 CD TYPE MACH 3888 - 111 i



TEST FOR 1D 3URST

NRZ| BIT CELL DETECTED

QMB516J

|‘-'M$30

TA

-

T 503 4| L) M %3] %4 :
R GPC PR BCC SET GPC 15 1 o Beccec d e 4 oH
gece gl 4580 - C562 @ EE23 €DCE  6DEA 6689 682 €3 &35
Cep AMP SEN TRK F GEC -8 #%-5 f8.s
o1 52 8 c %4 0B £B ) FB 54 GBI
1 55
EE2
PE BIT CELL DETECTED ?é;“é,g £23
L= | 7 ;
' 3
DEC DBC |
1c  9IF6 g EE37 cl T 27:)
wo w7 Aol B BJ Bt
1 5 PE TAPE
Sepd  S9TF Q61
60 T0
1 EE
ZERO OUT DBC TO POS ITION A NRZI TAPE PAST THE EDGE OF THE
LOAD POINT STICKER TO PREVENT FALSE st BITS FROM BEING
DETECTED DUE TO THE LOAD POINT STICKER DEFORMING THE TAPE.
T 5F3 L 7 1Y) T 3 ] 6 | T R 7 78
L | ‘ DEC DBC
5CA2 €A EED 1ce. 166 pl - 620 01 P g EE3
?To . o] mj BCC-B DBC=A BCC=A
2 z 46 B, 446 o 4A8 D ivak
THIS ROUTINE IS USED TO DETERMINE IF A TAPE WAS WRITTEN IN PE OR NRZI MODE.
112 INCHES ALONG S IDE THE LOAD POINT STICKER WILL BE EXAMINED, TWO
COUNTERS ARE PRESET: GPC IS SET TO 128, TO COUNT NRZI BIT CELLS AND THE
DBC IS SET TO’512,5 TO COUNT PE BIT CELLS. IF EACH BIT CELL "AMP SNS TRKP"
IS TESTED, IF "AME SNS TRKP" IS UP, THE DEBC IS DECREMENTED; IF NOT, THE 715} A — K]
GPC IS DECREMENTED. THE FIRST COUNTER TO GO TO ZERO DEFINES THE MODE SETGPC 1%6 D GPC PR BC( MR TAFE
OF RECORDING. DB  § IMPLIES A PE TAPE AND GFC 28 IMPLIES A NRZI TAPE. o o PR o
D 497 24 n FK

1D BURST DETECTION

(SAMPLING TECH)

PRESENT EC  22g2§

DATE 7-9-73

CD LOC

CD PN

IPREV EC

[pa PN 31296

CD TYPE

MACH .

ez

i

)

;



D e i T )

- _
— o - e - .: : — o
. 16F ] R
: w1 T ’ e P o U LAV SETARZI - u
60CH - EDFE 5868 S5A49 ‘T8l TFBD 05 2A3A
T TTRK AMP SEN TRK P 010 HD 1D BURST coto % . o
" 17¢ AA 1T BA 49 CcA 20 DA LIGF_____F 17A It
JESTIOR Pt BURST NO PL BURST---
i 27 TRY TO SET NRZI
NKZ]_TAPE - - .
QMAS5FK - 5800 DBSI
GOTO
351 £B
SET NOT COMPATIBLE :
QMIHISIIGE QCZES, QMEBIF), l |
Q116D T 3F ] —
8 3 P . —er nor cpP: 358 NOT COMPATIBLEA 3
oEgg  EE3E 8 T8 6cp  ECl ~pm pnd lssgg 5o  amisl
- I 9TR TCY %10
ALLOW TIME PAO% SEE IF WERE AgLE — - r—LHB, s
NRZ! TO SET 70 SET NRZI 7 EL4 [ 355
SET NOT CPLE : He
7 4 S8 SOTF
o198 A1 _5‘9 o
354 DE LT
- NRZI TATE LOADED
ON PE ONLY TU ] By
s DBS
010
351 Ef.
- 0 N . .
L ' RESTORE DBC COUNTER
‘ WITH DBR VALUE
YT T T7] 9 T ~T57 T56]  TESTFORDATA 2
P TAPE RST LOW THLD 3RTO DBC ‘ SET DATA MOD R'GPC PR BCC o
QMB%F gcag 8Cm o9 99 zmggg | g opls f8CA  8BDA
: N L CARD 1S MAINT MODE
L178 BH 179 . CH ggg&%"y NOT 156, Fd 156 l 154 GH
T : [ 5PA] 1 576 | 5 I 5T 518 '
. o SET LP LTHE" g . N . & SET DATA CHK 10 BURST T1R L
. - Dogl %Cd  B6CA 6EpF  GEAA 6C81  EC8D gscyg Ejod g 183D 588 5938 QM151
. NO PE BURST ATA CHK JMP| 010
€ 4 SpA 1Y I O Y L sic ¢l 514 0J 53 3
I 53D
SET NOISE
. s SOTF I8 118
60 JO 4
i 178 D 518 FK
— .
Q = READ FORWARD AT LOAD POINT LK
8 PRESENT EC 22621 DATE 1317 . CD LOC CD PN g’
§ PREV EC 22020 -, PG Fiv 3am3 CD 5 |CD TYPE MACH 3888 - 111 ¢




)
/
/

o)

'“ 47 i
READNOTLP s _ BCRTO scc ISTER INSRT
QMg5166, , BW 2867 w4 sy 1Fep IF95
' 141 AD 158 BDI 155 DD
155 BB 152 ] 158 B Tep
 SET GPC p=F |DECGPC g TU REJECTD
CGF 418 ieega iy EE98. mg " F89A %.s‘jsl@m 5932 | QmIs1
18 g I S ™ o) 132 66
‘ WAIT FOR WRT
[NHIBIT TO
FALL. SEJQ?IN“ CHECK
|
| st oec 1A B TST FOR DATA 1/2
TEST FOR DATA 2 ; wep A9 | QMg81
QMgs1 1154 ___ . bJJ
e, e | READ NOT AT LOAD POINT 3
M { . PRESENT EC 2202 DATE 6-25-13 cD LoC CD PN
? - . [PREV EC 22015 PG PN 31298 CD TYPE MACH 388 - 111 2
' ) / ; N : ’ T



) | N

——

N / —
SPACE CMD LOOK FOR LP, TM, OR [BE GI NNING OF BLOCK SPA(;E CMD FILE ;
e e T w
J— ) ‘ - : + _T S |
58 58 7 £842 6D D ©6D8l 608l F842
o W . B 1 3R el B 808 oETCT cﬂ‘Mo REGa ™ ‘?ﬁ” ANDLP
360 AB | 302 BB 3p4 cgl ¢ ; ¥ o _ B!
o e ;
Lg e 77 7% 20F [ ] 24 1 5 28
7T ; ] .
ol 1 SET LOW THLD DGPCPRBCC | |  |SETGPC 24 {SET TEST 186
scagam DATB {ocps  ACx goss  8CB — Mg a8 eégg s EEGA W s o e
2 AD b3 £ 20 e | |om oy 28 £D 248 ) % 6D
: . sln TEST ._..,%5 | SPACE CMD SATISFIED
| 4
,arw gsc | QW71
G
i
|
‘: _ Sereue ‘_, serue o SPACE INTO 1P
J g6sg 868D oMI7
}ﬂ_.. M
!" - B4 | 144 LOAD BCR NRZI RD
v - b
*1!9 ECM ! 5 " 5D9C, Qw143
| TEST FOR DATA 2 N& NRZI TU ] 10
QMgTID] | 5% .. D)
H i
i |
B S 1 Y 1 ‘0 15 r IE IE9 ]
SET HOLD T™ ____.\ [ . L__[sn 10R-BI E'____ SET TESTBOB READ
. ; 1
wy &2 | 58 DYES g 20A9 grog GFIE|  OMED
CTRL CNW 160 T0 | L
SET UNIT CHECK fl cL dE8 - EL [E9 . _ A IE o
QMBTLFG . '
g ‘t . == TEST FOR BOB OR TM Q
g < By PRESENT EC 22828 DATE  §-25-73 Ch LOC cD PN )
R PREVEC 22015  |PGPN 31299 CD TYPE MACH 3888 - 111 H

!



- ] 1DE G e g IC g T TIn7) gn ) C_’TW - ]
R osg cose ¥ Jerst  EFeD lonm o2 [ e pesg  pe9l
QMEBIGL "l
G COND END OF DATA PE TM TGR EL AND LP
i& U A 1Ec° BA 102 CA l 16 AV Lo 101 EA
MONITOR FOR END ' 1 3 0]
READ CONDITIONS SET UE SET TEST 1BG
WHILE DATA IS |
BEING READ 2480 289D o8 sF96 |-
10D DB 1D6 EB
1 1CF 108 | | 1 €D 109 C5 ] 104
SET END-D CK SET DATA CK SET GPC 29 RST RCRD D GPC PR BCC
—]1A85  9A%8 18gg  1B@ atsg C1N g8 8E85 gBsg 8894 %s#ug# ce14[ 9
108 ) 1D o) 109 DD 1C5 ED 1p4 D D4 - 6D
EC 21893 WILL ENABLE
THIS MICRO-ORDER
._____r______.J
: | ' TR 7 106 T 1 L TT 0T TCT
| 105 B s SETEND D £X SET DATA CK RST CAIN SW RST GAIN SW RSTLOW THLD L
603¢ 6098 1AM 9A26 1A88  9ABA 1866 18l6|____eD83  6D96 [ gCH  &C1 gECH  8ECL @Cag  8CTB
135G COND : 18G COND =
Z 16 AF IFA 1D cF 1D6 DE 0 fF | 1c1 FE '_— 1FB GF
108 1] [} CA 7] i3
SET CE SET GPC 22. D GPC PR BCC \a _
L Y -
A 4 C2A B 8B8A 6 EE3E D81 __ 6DSB
2 Al 2 g FBEg cr@n BOB DETCT
108 AH lEG __ BH | 1CA cH 1EE DH 1CA EH
I%ST w
READ COMPLETE |
— By 23 QMIgl
1c3 Fl
1 1CB I [] 1FC T D €7
SET DATA CK SET END-D CK SET NOISE EC 2183 WIL_LGEN&%LE
‘e—lms MICRO-OR
1868 983C %%ﬂgf 6E3C 1A% 9AAT 1A#@ 1A%
1FC DL IFC £l 7. FL- IFF oL
Q 1, t END READ SE '
a ]| ND READ SENSE FOR IBG bl
g ; PRESENT EC ;2g2g: - |DATE' §-25-73 CD LOC CD PN #
1 U ‘ . PREV EC 22p1° PG PN 31389 CD TYPE MACH 38@g-111 19
Ve i /— . T . - —
> i ‘, \ \’ \) €//\ g A

i



1CH
BKSP BLK SETLOW THLD
207 L — — : THE CREASED TAPE DELAY ENSURES Tri AT THE
QMI7ICH g (C1A BACKSPACE RECORD COMMAND STOPS BETWEEN
1DA AB RECORDS AND DUES NOT STOP DUE TO A FALSE
- IBC FROM A CREASED TAPE.
5. MSEC DELAY FOR
3434, 3449, 3450
1 s [ S 117 N 7] [] TEE | EA
___ RSTGO e e e | e | ol SETCPCH SET GPC 1-9
249 ASSA | 1980 792 7980 [9AE ag 41N 498, Colp
| MOD 3480 MOD 3479
_1DA B 4 DD 1 1EA FD) 1F8 GD! |
: 1 TES T YT
SET (-PC 1+F SET GPC I+F
' 409 CFll 44 CFip
. ‘ 119 EE 1Fg FE
3.0 MSEC DELAY
: ~ FOR 3470 & 3480 ¥
_ Y
L [] 1F4
6080CON06034
{P FH
T T T HORTETS PATS
)i g IC : BURST
DEC G¥C RST GPC READ HEAD
T |eesg 6£82 6081 _ 6DB1 7980 8982
GPC=p BOB DETCT
1C2 pa] 1Fp Al cJ]
172 153 TC4
RST TMA 1BG SET 60 SET TEST 186
gEdg 873 8% 284 gF8g  8FB4
| 1F3 BK 1ca CK 4 DK
: 1 T3
L_WB.EL_ AD PACE C D§_‘
. i A .
2, o
200 BL |
‘t BiE | CREASED TAPE DELAY ON BACKSPACE BLOCK ﬂ
N . PRESENT EC 22825 DATE 6-25-T3 CD LOC CD PN 1
Rk o B . PREVEC 22015 |PG PN 311 Co TYPE MACH  3888-111 $

—m 2O




o bar———— S

1 37 363 ’ 1/} T T I5F ] lln;‘LAY 0 | 36
SET STAB o—1{5808  DEGT 5508 DBSD
1688 16A3 781 F8DD N4 RIS GoTO 6010 S0 SBo66 5800 583
1TRK 1660 BPI 0
363 AA 35C B8A 35 CA %7 DA 350 EA 1366 FA 334 GA
DESIGN NOTE: MUST HAVE AT LEAST — '
6 ROM CYCLES AFTER 'SET GO' BEFORE SET NRZI
" *
BRANCHING ON 'WRT INH', M 281D
35D DB
. 362 - —-—-
WRT/WIMARGASE 7849 F874|—0
QWpAIGe SEL AND LP
o A
T 1]
] 304
ESBBH DBSD ;
6070 .
350 .
339 3D l!
o 1880 T8A2 5808 5915
4548 - 56D . N
WRT INH 610 \
2D ZE 322 AE] 115 B .
WRT-INHIBIT TU REJECT J
SHOULD NOW QMIST
BEUP. .
G ]
DEC GPC e
58 DAl4 68y EE9A
GPG=p
%cz% 76 P g X
) 715 l__ 7 1
|___|SETGPCB+F ¢ 4| DEC GPC (8 %EIJECT E
g 4F18 7880 F89A 6E80 98 _ ‘ @
WRT INH GPCg -
- 218 BK 21A DK 218 EK
. WAIT FOR g 7R ‘
: ”ﬁ‘} A'Lle"m STGPC | T0 WRITE SEQUENCE )
. T £986 £590 | R
- 2 £L
g \ ] BEGINNING OF WRITE Q
S e - PRESENT EC- 22021 [Pate 1514 €D LOC CO PN P 1
o \ PN |PREVEC 22020 Va4 CD 3 |CDTYPE MACH  38E ) ]__’

<

v




T IS ] 163 5 _
_ g SET GPC ¥
LOAD BCR _ e . e
FROM SPAR KERNEL 18 ’1;983 : L. 7984 47cg  CTCA
. M
|_LWR TOLOAD BCR e P> | 2" 7 ca ga— oA
QC21TEK . - 3
l" T , SET GPC 3F
b —‘l g D999 — acg  4rCA
! i ’ .- TROTO .
TWD OP [WD STA! | ‘1p . . _AB! IpA DB
_NOSTACHG e -
QMATICK e T T L___ISEr sec 0sC
! 1148 1168
D OF FHD STAISTA CHG — | 128 e
| g )
EC GPC
USATA2
&
QRIBIOF s EZB"
' | COMPLETION OF / —
TA2NOT 348 [ FORNAROUND DELAY 128] 5 L
QMBIFK . |seTepc 33 SETGPC 21 [———|GPC TO BCR
| m ace  cxl qa8g  A18A 98 9988
MOD 343§ .
1® . DE 161 EE fE 1 G
WD ST T B
r?L—Ta | R nr
BKWDOPBKWDSTA | (SETBKWD | | - GPC38 |
12885  A8BT | T T L B 48C8  CBCA
e 7 A 1% & hen |
L, |
T e 4 . IS %%&M__
1848 F85p 6C89 _EC9A 6C 6C78 586 DCCP
SEy&LP NOT NRZI TU NOT 7TR TCU 6010
6 L11A AG 13 BG a8 __CG | NRZI
T 1) |\ TiE 1 118
| 13l [} RST GPC % NRZI NOT LP
6C4  6CTP 7 eca 6CIF 5808 DCCH 88 AL
NOT TIR TCU NOT 9 TR TCU T0
1IE c ) DH 121 it
3489
L EET GPC 3-5
4ce  45CA
1A FK |
BCR LOADED
TOMET
nlﬁs‘:EB
) ‘t raRy v B | LOAD BCR WITH BIT CELL COUNT Q
\ > . : W M iu PRESENT EC 22028 DATE 7-9-73 D LocC CD PN '1‘
‘ 4ed " [preveEc 22915 [P PN 313 CD TYPE MACH  33p8-111 {

'S
r&_




TBA
l SET GPC 1s]
dlag Al

-

1AE | BA
i
i i'r' '::’;'1'"5/ i
WRITE CONMPLE Tt S L
4 {18  4pBA
1BA AB
. 9 9
SET CUE
g A5
193 De
1 189
B 530 DACH Qmisl
10
] £D
7 T g ifs
. SEY Ut
__LBQ_%DMK,D WIM o et et e
4 B 1) NE
QWIATFH o R 2 ¢ 189 _EE
DSE
QWIAIFF
LBG FOUND WRT .
QMIdIE ) T
7 %] 7 T8A
7S »
6F81  EF8B 60C1  EDEF B
END OF DATA ANY AS DOWN
I L18A. CG 1AL
i' e NO DATA DETECTED ON WRI
o 0 188 T TA 8T [ 168 .
R:BCPRBCC | SETEWCK | || _{SNBK RC RBKY NO _AS_DOWN AND NO EDD
gec@ 8B4 TV VY 3 79C1  19F9 &4%) B16D QMmial
, , RECORD LTH
154 z 156 B4 S ] 1AD D
e e [
w B | (7 T T SR 18E L g 198
U] rstere - O o ~ [RsTRCRD LOOK FOR 1BG
s @BF| | ek 6EK 60C1  6DCF B w9 60l EEL9 M4l
! GPCg ANY AS DOWN r-j C=
LI1BL 7K ] AK 198 EK FK
R ‘ 7] | | [ 189 S L
D GPC PR BCC SETGPC24 | | | SETEWCK | " fSETENVCK
BSE  3BBS 48 44aC 18 1A% ‘I A48 1A%
186 2L BC___ . AL 186 BL ] 1% cL l
9 "t’ Bl | PE WRITE ENDING SEQUENCE %
1 > . PRESENT EC 22g92p DATE 4.25-73 CD LOC CD PN
3 Q PREV EC 207 PGPN 3130 CDTYPE QM MACH  38a@-111 3
1

~

Foy \/\/

!
v



() O C O
g 186 : 197 | L. [ 194 3 1C 1 198
; MELE ) _ SET vOLD T SETGPC 1=2 | . SWTM NDE BK4
QW141CK | ko 17 | aep  CoA lr o 601D %? , a8 30
(BT YY) 1198 . __ _BA! L TOR gy [1AD___ FA
I WAIT FOR BCC TO GO T0 §TO _
' PREVENT RESET & DECREMENT DELAY APPROXIMATELY 16 BYTE TIMES
! OF GPC S IMUt TANEOUSLY. BEFORE ALLOWING TM CHECKING.
T 190 {2 1A8 1 - 185 ] 19 1 19
SET TEST IBG RST 6PC SET GPC 222 MON TM RDBK
80 8FAD oAl 6621 80 #BS a%p  A%E 6Bl GEIE gFep  8F63
Lag adl P s B . cc % DC it K
r
_—
1A3 182 I_ ] TAA ] TAG [] 1A8 1 1B 183
SET GPC 36 SET GPC 2=4 . SETENV CK [SET WIM CHK
46CH " CoF2 485 CAAA P9 EE2 i EDG8 641 ENVE?IEB A48 9AT3 2CB  ASEA |
B2 A 1AA pe] [ o g Ea K - 183 1AA '
SET HOLD Tm 1S ISSUED HERE ! ] 1A7
IN ORDER.TO RESET THE Twi CHK | | SET iOLD Twi L
LTH g8 BE19 MONITOR FOR CORRECT READBACK
o a OF TAPE MARK THAT WAS JUST WRITTEN
FOR '35 BYTE TIMES EQUIP CK C
QMIST
LOAD GPC WITH . 28 DELAY
ET GPC e SET 6PC 12 Ko
RST GPC SETG - 3
! I I 1BG FOUND WRITE
LOOK FOR 1BG _ . . imss 8995 4389 C89% a0 Co5p 256 2413 QMI31
QMI3IFK 195 g5 BJ ] o ) | ST E
| [ 199 g IAC T Ml 781
l PO B R 18 FOUND WTM
T leE@p  EEC 6D3g  6D9P A 2840 ABA] to4d oooaMD M QMI31
GRC-8 . ‘ |BS COND [ a - JiRT+LWR CM
R 1
1O AS DOVi AliD KO EOD . ! D o
131 .
Q131DJ 5806 D935 QMmi51
T41S LOOP LOOKS FOR 18G CONDITION TO G010 ]
OCCUR WIT IN . 25 INC ES AFTER RECURD ['_— l3g ¢
OR T WAS WRITTEN. IF NO IBG IS SEEN, :
EQUIF CHK IS SET. T+IS LOOP PREVELTS T
N | TAPE RUNAWAY. WIM_SEQUENCE b
1 QT, PRESENT EC 22028 DATE  §-25-73 CD LOC CD PN 1
]4 - IPREVEC 22817 PGPN 313 €D TYFE MACH 3888-111 t

R




QMp61F )

7

/

| SETREJECT TU NKZI WRT FAILED o
QNPALEL |
CJUREJECTS !
QMI11BE 1 -
Ty REJECT A B e
560 5
13 BB
¢ 138 — T [ 13 T3
TU REJECT B L o ETRITTU B SETEQIP CK L seruc
lI}lmlED - o e e ——— 25CP 25F5 #sCp  PFB #68p 868D o 5ACL
Qmpzlcs L 135 BC | (128 nC 130 EC 0w
g T
TU REJECT C o SETRITTU
QMpaIBF 508 s
135 8D o L o
Serrirn 'r X oo & fsreo 20
- JUREJECT D - R S iL T CHECK COND
QMBTIG6 B 2565 16C1 3 upg 282 248 Qmiel
—H 135 CE %061 WTM X6 fE ﬁ
1 4
_JUREJECTE R -
QMIILEK § 0912
60 10
112 AF
EQUIP CK C
QMI4IDE
L PA
QMB616D
| NOIBG OR WIM EQUP CK
QMI4ICL
B l SET DSE CHKL
TU REJECT H
6641 6673 [
R o DSE CMD B BN
QC1A168 132 A 132 BK
Wk MASIER .
Rl - pry (B CHECK CONDITIONS g
) } "y vl EHJ PRESENT EC ppgog  |DATE 7973 CD LoC Co PN 1
11 — PREVEC 22615 [P PN 3136 CD TYPE MACH  389B-111 H
/ = P
O

TN

/

\



O

(0
\¥

T«
—LHR TO ENDING SEQUENCE . 14g1 EMUL
_ 5860 DLCI QM165
: LE_MQS I go
% K%(g $PACE DS [ I _ I - -
m X6 / B] [ X4
ALLOW RST OP| {SETVELCHK | ET UC iF
L sal Fsa 26 ADB lecca - ecca 38 33BA 8768
1 EMUL NOT VEL ERR
ce ... AB 2DB BB X4 1o:3 8 | E—
GHkEE pon0 . ___ALLOW OP-INTO
FALL WHEN SELECT
OUT DROPS
NRZI ROMWRT COMP . +
| oNBTKR
RETURN
et 1
£TUC
p689 . 8682
! REW v
%F o XE T XD ] 9
REW OR RUN . é B mon 5%
[ QMETFR L FpA9 §Ccg  ACCE lca  fom m Fals KCP  TCFA
CMD REG 4 MAINT MODE EBIE STAM
X8 AE R 2cE DE ot o
B g 308 ] T'.EST FOR BUFFER
| | RSTTUB/ADR CHAINING RETURN TO IDLE LOOP
6141 E157 sy g7 olal_ EIST 5869 583 Rl
(SEL TU NRDY SEL TU NRDY 10
D6 zZ n1____AF B
RESET THE TU ALT FOR REW
BUSY LTH TO COMPLETE
.53 g X T 73|
L =] L SET CUE
TBC1  FES 6181 - 6188
NOT WM UNIT CHK
.2} 2 2CA AH
% g _2CA %3 » I
RST PHA TST RST PHA TST RST SRV~
gCH 83 prcg 8FCY o, B 1688 9BAS
x3 af ) B %5 D)
AT — T S ' T %5 5]
g 364 ! B RST MON LTHS SETPRIM 05C SET DE STATUS
5869 DB64 ;1 F7 610 E12S gCE BCDA g 9ug e,
GO 1O 0P~ SEL TU DE -
P 3% BK %4 CK 35A E 358 FK|
[ 35 E
RETURN TO IDLE LOOP
%gm 583A W
A DL
_ MASTER
R b\ 1 IR B | ENDING SEQUENCE
é N < ‘ l § ‘ PRESENT EC 2242§ DATE §-25-73 CD LoC CD PN é
! e ot g APREVEC 22015 PG PN 3137 CD TYPE QM MacH 388B-TIT $




1 5FB

;/ \ , | TN

l

/

=
/\,
i

/

580 DDC2
_ 5¢2 BA l .
SFA R 5C2 L] 5C8
. . i cmd e AIOW RST OPI 1481 EMUL RETURN
QHfteFER T ooty Eea 208 228 8@ DADB Q‘mﬁ,
WRT+LWR CMD . ~160T0
5C2 AB I 15C8 . _EBJ L1208 _FB]
17 77503 7T T st ) 5CY
7 ALOW RS OP I RST SRV
6FCH - 6FCA 2cs 28l 1833 9882
TERM LTH :
54 _BC s cC 5c2 EC
T~ 505 - 5C8 5C8 ) SCK
5l B SETSRV - |
€A FC3p 8 1487 49 488 [ ——|T208  F2CA 1848 1045 |°
MAINT MODE SRV-0 CMD-0 INTF DISC ]
SEA 28 ( 56 . Cb| |5C8 D 5 £D 565 D
T 5TT T — 5CD) g 5CC
RST SRV-| ET SRV-1
188 988D ga'g} o 40 1848 145
5CD CF 5¢C DF 5C5 EF
THIS LOOP IS DESIGNED TO COMPLETE THE TRANSMISSION OF A BLOCK
OF DATA,. EVEN THOUGH THE TERMINATE LATCH MAY HAVE COME ON. THE
1481 EMULATOR REQUIRES THAT THE CONTROL UNIT ACCEPT ALL OF
THE DATA.  JUMPER NOT REQUIRED ON A STANDALONE.
q (1] I TR, B | MOD 3¢ WITH EMULATION g
g W - “: {3 PRESENT EC  22p28 DATE  6-25-73' CD LoC CD PN 1
‘5 . _ Lo PREV EC 2415 PG PN ) 3}3& COTYPE QM MACH g
7/ \ - : 7



()

SPACE CMD SATISFIED

) cD

6D%ﬂ EDSC
1BG COND.
AB
WAIT FOR END
OF BLOCK OR
END OF TM.

SPACE INTO LP
GMBBION
1
L_{RsT 0
mp B
1 fF
: SPACE BLOCK BACKSPACE BLOCK
SPACE FILE CMD
IF CNID REG ] 2 T T %
BIT4iS ON ) N GPC P BC BKSP BLK
6Dgg  6D14 A ,7)8&. mce 83FB
BEM TR oL B8 M
1 %
SET CUE
DACS
2
g F
SPACE FILE
SPACE FILE CMDS
iy 5806 DACP amiel
T
) 01 BE | END SPACE CMDS -TEST FOR IBG 3
p PRESENT EC 228208 DATE 6-25-13 CD LoC CD PN 1
! R PREVEC 22015 |PGPN 313 CD TYPE MACH 3888111 {




Sg

D - T TR [ ] 32
LWR TO MOTION. SET GPC 14 —{DEC GPC
QM@A1AH . aMg Caop 6E8g_ 6EAD
320 AA YP  sa
I PE .
321 ] 3%) 3
SET TEST BOB SET STAA
{1% 7826 Fog - D 1o 1627
2% CC 29 ¢ 327 &
LT"—"".’.Z—7
: _ LWR TO WRITE
%o DAID QW
EE
: .
SETENVCK™ SET UC
A48 9ATS g689 8687
335 EH 37 fH
331 334
b‘m’mﬁ%i“’““ RSTRCRD 4
£81 3
oesp 82 3% OF DAT. 87 _
332 Al ; :
T 333 T 350
[_ RST LWR LTH SET CE ] LWR TO ENDING SEQUENCE |
9Ce 1873 g9 AS3A ?gﬂo DACS
NRZ! L\VR COMPLETE 33 KK A FK 2cg oK
QNESIFRL | &
. l 3A L}
SET GPC 53 ~g£c GPC
caC E
429 . %6}9&9 BC
FL 3 GL
BE | LWR ENTRY EXIT ROUTINE
- PRESENT EC 22828 DATE 6-25-73 CD LOC CD PN

PREVEC 229812

PGPN 3131

CD TYPE

)

/ )

y.

MACH  38p8-111__

- so



A e T e

s i

@)

&/'/
ALLOWS HIGH CLIP
PULSES TO START
NRZ! READ CLOCK -
vy SETUP RUA O 8 BUS TO 'PROVIDE THE CORRECT CRC REG INPUT FOR A 9 TR NRZT READ FORTZARD
SET NRZ! RO OR READ BACKWARD 0
SET RIWA AND B
Zg At SET RIWA AND B BUS GT <1 10.
ﬁ?z?c SiRoLs 401 BA s(%s (?T(%p_/;\l'm 10 REVERSE CRCR SETRWIA A B
,_BQ%OIAQED_NRMD 8" AT e o (REG3) - wur ON Ri Ru\D BKWD  BUS GTATO 12
Qa6 RSTARZI R RST 10 6TS RSTRWA GTS & kst asbus’ | heze ser el fhws 10 604
, 289 AEB4 1049 9paz 168 9C83 7801 F8CS 1CH  9FS N8 - F1A6 ACH  AFES 108g 9Dss—l
- . TTRK i BKWD  CHiD Y H )
8‘33311! ;\JB(E FILE SEARCH |24 A ) 88 | 45 8 08 435 8 42 13 | 432 o) T L 18
2E I 207 —l ] 26 5: 1 a5
6531  ES8T e BDI6 - -
TAS0  TAB2|—p—{58i9 DAL
“MDITI FEAT 6070 TIRK OR 90D 6070
285 AC 516 BC 432 6C 12 G |
3341 o g‘lgﬂ 5Co8 L
’ Ao ™77 Hgoto SELTR UL o
525 2D 498 8D HoR kT oAb OF
i v - SET TERT oic . Rb/\o BKWVD 2;’; (RGA21)
_i -
= |_ ! s g 7% SET TERT 0SC SET 10 6T A
A0 FAl6 L |sssm  scst ]
NRCIINDC 173 GoT0 Ngg 186 1ccp  9ccs
516 AE 157 BE 4% DE 8 13
1 517
FIRST E1T FIRST BYIE DET
d—[58gs  pege ] SETUC ON A QhELT
G0 T0 THIS LOOP WAITS FOR FIRST BIT I;IRIBST BACKWARDS OP
(W - SEL AN
) 4 BF L%% OR SEL AND LP ON A BACKWARDS i LA LE i,
: i TR ~ 3
1K FOR CREASE TAPE ON BKSP _ SETUC
QNI9IFK A TABA 84 E848 o8y 8638 | . 5898 DCY%
. NRCL NDC 173 SEL AND LP 0 10
. Py c g8 DG 138 £G : G
FIRST BT FIRST BYTE DET
QgL
% Sy—Y
. |Sercue . SPAGE.OR BLOCK BKWD ATLP
60C8  EgDA Wg A - QNS
NOT READ 64D .
494 43F BJ NO DATA DETECTED ON WRT
THIS LOOP LOOKS FOR READ DATA TO b . RS gf( READ BACKWARD AT LP
QCCURWITHIN 20 I, OF TAPE MOTION SNBK RC REKY) D BAL d
AFTER THE LAST DATA BYTE HAS BLEN 200 AAF 4 Bl5B QNG
WRITIIN, IF NO DATA OCCURS WITHIN
.20 IN. REJECT TU AND EQUIP CK IS SET 487 BK 513 DK NO DATA DETECTED ON WTM
) —— 3 B SIF T S 7 5 5B .
SWTM NDE BLK| ~ :
G0 TO RD AFTER WRT . . SET RI. WRT_FAILED
qvng )R FTER T A wg o a0 S R JECT U NRZI WRT FAI
NRC 1/NDC 173 GbCeg WET +LVR O ] 60 70 Qm1sl1 i
510 AL S(E BL 521 i 515 DL 15 fL :
T 51T :
T3 I ] START NRZI READ Q4.
g 500 sCeB PRESENT £C g {eraE 1mum CH LOC CD PN )
1 i BN PREV EC 22020 FiTN 315 . b g |CD TYPE WACH 3850-111 oy




P ¢ AL T AL 4 80

o PR S e 1k fpm b s s i it ¢

gET ALOW O%

TURN ON THE ALLOW DATA LATCH IF
BYTE SPACING 1S LESS THEN NDC 36.

2%CPH  AECC|  THIS LATCH ALLOWS THE NRZI READ
DATA SEQUEKCER TO TRANSFER DATA
4 BA ]  TOTHE CHANNEL UNTIL NDC 36 OCCU
AFTER NDC 36 ALL DATA LEFT IN RWA OR
B MUST BE TRANSFERRED UNDER MICRO-
\ THIS LOOP LOOKS FOR THE FIRST BIT OF
! BYTES AND DETERMINES (BASED ON BYTE
. SPACING) IF DATA BYTES HAVE BLEN
- DETECTED. LOOP ALSO DETLRMINCS EOD
; CONDITIONS.
28]
FIRST BIT FIRST BYTE DET CHECK BYTE SPACINGS ARE:
QNgFICG, BM “|ss@s  pege I 9TR: CRCB SHOULD OCCUR AFTER NDC
_ X , a NRCUNDC 173 . 3 AND BEFORE NOC 93, LRCS SHOULD
FIRST BIT FLRST BYIE DET L e OCCUR AFTER NDC 93 AND BEFORE NDC
QNGAIBF BIT OF BYTES
OR EOD TIME TIR: LRCB SHOULD OCCUR AFTER NDC 36
. our AND BEFORE NDC 173.
I P A 7 T
- 7188 - F19p 7848 TS TADS  TABC
BKWD CMD EOD BKWD' NRCLNDC 173
A AE 412 BE A4gC CE
. END OF DATA BACKWARDS
QNG31
-/“ .
- -, 9TRK NRZI
7 TS ) ] aT .
- " BYTE SPACING LESS THEN 4
\%’m Gy i OR g weire 9TR: TM or NO CRCB et
] or
4% AAG a4 BG L 416 CG OR LOST CRCB NRZ| TAPE MARK OFF
]_mm%ﬁ“ QNg2l
1 [] %% T aT
. _ NRZ! TAPE MARK ON
° L7 {183 Fo18 80 FBlB 78C1  FSFF QNg3l
3 NKZI TM NRZI T 71k
» Pt CH 418 DH 1% EH
1 3 m 1Y
. . . ST GO : 9 TR CONT RD AFTER WRT CHK
’ . 751 T8F1 249 2B7A 58 5C6E NgAL
7TRK . g o angt
) 4 B 43A Dl 465 3
. ) RST GO 71R 25 BPI
. , T Lo} 52) [} 5] 1 QNEAL
‘ , . RST GO 7R 556 BP1
EOD RD FWD RBW 7 TRK 589 DD2) 6340 6346 63 6325 v Qngpal
QNB3IGE GO T0 860 BP1 o 556 BPI
RST 6O 7 TR 89 BPI
) QgL
i ' [EF] NRZ1 READ i
N\ “ - PRESENT EC 22021 ST oo T — ?“
Ve W ARSI \,_ T Lt \ PREV-EC . 22023: | 206 . CD-8 .. |CO TYPE MACH . 3808 b i’




NRZI TAPE MARK OFF

_BYTE SPACING LESS THEN 4

E—_
3.5

e ——

WA T UNTIL BYTE HAS geEn v, \NTO THE ECR. THIS WAIT | '1/.\ , m
f \ AT T DA A B il Be JINTO RWA BEFORE THE R A ) S e
) e / o STEDN— - .
N I U3y - [} E]
N ALLOWS DATA BYTE LEFT IN
7889  FBBS TAC1  TADD TURNS ON A LTH RIWB TO BE CHECKED FOR COR-
M T8 g B e WAIT UNTIL I0R R, ON-ONE BTt RECORDS OR 1F
- L= = GOES EMPTY CIRCUT. DATA (S Al
1 417 B U [ L3 T aF éhr NOC
N DEGT CRC CAK SHIFT CRCR
T 1 WA 7880 FBBS 7AC1  TADD 7A81 TA%F, S8l 5D 0C8  DFI X8 AC3B
R%% P NRCﬂENABBB 10R FULL RWA FULL % To
4A 8B 438 CB 41c 4 e8| B 531 B 538 HB
SHIFT CRC REG
WITH CRCB AS
NPUT TO CRC REG o
] 41E [} A
SHIFT CRCR 1 £0D RD FWD
@ ACIA 18C1  FBFF QNg31
— TIRK
41A BD &3 )
. {F L 33D |
N . 7 TR_AND DC MDDE
64l e , o Qnazs :
R AND DC ] £E
] 418 1 7 1 2 | 30 1 &5 |
L EOD RD FWD 7/9 A
g 7968 JACl  FAE3 JACI  FAE3 7A8] TAAS DD
10R FULL RWA FULL 0]
D g AORFULL o A 4 £F QN
T{E OR BIOCKOP.
] [ (5 Ry
: nl P EOD RD FWD 79 8
®Cl  FSFF Qng3l
K 7 TRK ;
c6 F
[ DCIE
TRANSFERS TO THE CHANNEL EITHER DATA FROM A ONE BYTE RECORD ;;f}o
0&8ARID'A LEFT IN THE DATA PATH AFTER NDC 36 ON A MULTIPLE BYTE 66
i — % 5 P T X L 578 5oF
DEGT CRC CHk. [ INGATE 10R 3 SET SRV- R ST SRV-I Lerrus
oC8  DF8 #ACH 8F9 1B4  9B6A éﬁ} o Fen &9@ oisc P8 é ° 1884  9BAF| —{1Egg  %3A
538 ya| 59 . AJ 52A Bl cl DJ SoF £l
TURNS OFF THE LTH OVE DATE B SCRCB
WHICH DEGATES THE  INRWB 10 110 5 TOR ADR OUY UP RWA TO RW8
CRCB PARITY Chi REGISTER. RST SRV- AND SELECT OUT DOWN
o 1888 9BAl
5% DK
ﬂ] END OF DATA FORWARD 9
[PRESENT EC_ 22§28 DATE 6-25-1% CD LOC CD PN !
PREV EC 22015 PG PN 31313 CD TYPE MACH  38@g-111 i




—

PROC. TAKES THIS
BRANCH IF DC REG.
HAS FULL 8-3IT

COME HERE IF
E£0D, RUT HAVE
PARTIAL DATA

IF AT BC CT 3, ALWAYS PAD REMAININ(, 3YTE

DATA RYTE v YTE LEFT IN AND SEND TO THE CHANNEL. DECON
— DC REC. INDICATE TO CHANNEL THAT PADDINC OCCURRED.
i 58] 1 58
7IR AND DC MODE N o X SET PAD SETUC SET DCC
NB2IFE ) — i -
6381 6383 4 :
68 3 G808 B0 B6E posg  B6SE 340 3643
| - o . __5 82.__ . BB 584 DB 58 EB] 58E F8 583 GB
I rZ - T — T
i 1 “DC REG, ONLOGTC —
! PC. NGpA1
TEST FOR ADR OUT
UP AND SELECT
OUT DOWN ‘
[T — 1 5 TR 7 7 E] 1589
INGATE 10R SET SRV-I i3 i ksr SR
pcg  mCT 184 9848 140 T4 7208 F2CC 1 |
— SRV-0 INTF 01SC c‘w‘?gn 185 98
587 ___ AE] 588 BE 58A CE 58C DE 588 EE 580 FE
~—aRr|
: ER
RST SRV-I
IF gc NgEGC 2037 g%LL 1885 988D
AND NOT CT: ;
—QULPCOMIPLH'E WITH- 580 _ _ _DF]
I’B" T i 8 5 [T 593
L ; o — - L L _ TTRDC RD COMPLETE
! 60 630d 5860 DCZ ssgg  DCZX QN1
DCCT6ORY . g GO 10
AG! | 4% DG
TF AT CT ] .
RYTE IS PADDED T ey 536 5
{g%NT%n%\éECD ,{{'é” SET PAD SET RWA GT B RST ABBUS | RWB T0 ABBU INGATE 10R SETRW A
- %8 D6 1cag ~ 9C54 mcg 10§ 1088 9D © |ecs a7 1E49  1E58
58F BH 594 CH 595 D [ 596 _ 597 FH cH
59? L A 599 ”
SET RWB LD CRCR SET UC SET DCC
g 1E19 3689 B69A 6!%?R g £252] g8  P698 3640 B6d
5% AJ 50A BJ & cJ 598 DJ 587 £
PADDED BYTE (FROM CTS 6 OR 9) IS CHECKED IN CRC REC, TO SEE IF IT IS ALL ZEROES. IF IT IS
S NOT SENT TO THE CHANNEL AND THE READ IS COMPLETE. IF NOT AL ZEROES, UC & 5CC ARE'SET AND
SET AND BYTE SENT TO CHANNEL - READ IS THEN COMPLETE.
THE PROGRAM ON THIS PAGE IS USED ANY TIME THE TCU IS IN 7 TRK AND
DATA CONVERT MODE: IT DETERMINES WHETHER "'PADDING' WITH ZEROES
WILL OCCURAT THE END OF A RECORD AND IF THIS "PADDED" BYTE WILL
BE SENT TO THE CHANNEL.
REFER TO MOD |11 FE MANUAL (P.1-8) FOR DC CT. INFORMATION.
g 38 DATA CONVERT PADDING- 7 IR 9
p ‘ . PRESENT EC 222§ DATE 6-25-73 CD LOC CD PN 8
g | 0 PREV EC 22415 PG PN 31314 CD TYPE MACH  388@-111 "’L
7 ~ == — - ——
\/ > R 4 \ £y :



. ¢ i ) . Vi - ' /
N (\ O SPACE OR sLock ) m
o) / _/ T — A

~— - ) .
781 F8FF
7TRK
EA
READ BACKWARD OP 4L
) ) 7 g
END OF DATA BACKWARDS e -
QNg11BE 78 FB28 6fCH 6f 7AC1  TAED
NRZI TM NOT READ BKD 10R FULL
48 . BB . C8
™ DETECTED ON
BACKWARD OP
! . T
| 9 TRK READ COMPLETE
78C1  F8FF - g
TIRK 53”} DC44 QNgds
» 43 ) | . AR
NRZI TAPE MARK CN . - l X
ONALIEH J ' EOD RD FWD
7TR DC RD COMPLETE T | EOD RD FWD OR BKD 7 YRK |
—‘uﬁzﬁ%ac : %‘K F8FF 1 m DD2g Qngl
_EODRDFWC _ : 14 - & G
21C0 | j  GE)
g% §n FWD 719 B
FG,CG -
i N
i 1 D Mg V.o T -
! - L . |oEGT CRC CHSE SHIFT crecEzg DEGT CRC C
7AC1  TAED| TACH TAEE 5800 DD3E MCP  ADES €% XX
10R FULL RWB FULL 6010 # Acs  BEY
|__EQD RDFWD 7/9 A 42 BG 4% cg 3 06 528 EG FG % G
QNRIFF
TEST FOR ADR QUT UP
e%g SELECT OUT DOWN
5 5 ] 5 532 [] 534
INGATE IOR SET SRV-1 % N RST SRV-I
1 1 3 F i 188§  1BBS 5 DCZE
pcg  sgre B4g B76 up, e 1286 15 72 U, Fo c%wro
Al 53 BJ 52 ¢ 534 Dj 53 EJ : £) G
THIS LOOP HANDLES ONE BYTE RECORDS RST SRV-I
AND ANY om L£FT IN THE DATA PATH
AFTER NDC 36, THIS LOOP OPERATES 188  1BBS
STRILAR 0 THE LODP ON QNg2L. _ ]
_ 53 DK
Q 2 | END OF DATA FWD OR BKD 9
' g < ' PRESENT EC  22@2f  |DATE  6-25-T3 CD LOC CD PN g
1 PREV EC 22915 PG PN 31315 CD TYPE MACH  3888-111 {




SET UP GPC TO GENERATE A .15 in. DELAY.
THIS DELAY IS USED TO CREATE THE. 75 in.
GAP DURING A WRITE. DURING A READ

S DELAY IS USED TO POS ITION THE TAPE
[.0 MAINTAIN THE READ ATCESS TIME,

7
!
8 /

RST 60 7 TRK 286 BPI o SET GPC 3C R SET GPC 23 L
QNAIEK .4CCp 4CCH 4389 4382,
lsw a8 s 88
1 525 5 1T
’ 556 BPI. CSETGRC3T ) T i SETGPC A 7] 7 TR READ COMPLETE
ONAIIEK acp 109 g w2 l“ @ Dol — g e
Ism _ ac Ijaz_ B - B e
T 5 TR - 5§ T T 5 g
S ? Y | SET 6PC mm { SET GPC 2 s < ; & l RST GO
QNgLIDK 4P CHcs (qF8g 482 esm EEgR l ngl M3 |84 A8
——{orco } "RD VP oM
58 . . AD] I §ﬂ2 . 1512 - 519 ED
T T T T 77
SET CE !
upg 431
4n 06!
[ T % T g RIS T
1R CO AFTE c ! g || : | SETMITELRC an SET UE
: A8 TAGF T lmm 1833 6281  E2F 1ACA  1AE4 1841 71 '
. NDC EQ 173, | WRITE LRC ERR Lt F87 %usg A48T
L[ a6k AR 412 BH 4AE CH 464 DH 476 |4z &
M &8 78] ) L.": 3 :
£7
o CUE uc] SET UE || RD A!-;TER WRT CMP
! B9 2074 288 24Ad 58 QB
FF . j
ud u 474 A 464 8J w o DJ
1 D T T '3
St cue SETUC IF | seroue
b L ) ] /
' ABL 1 g 750 6181 61AS W AgGA
i 4 g UNIT CHK
las1 _ ZK| L850 AK | 464 CK
SETWTM CriK
TTlwcs 26cF| T
aF AL
9 6\ GENERATE NRZI READ STOP DELAY
g )_‘ . PRESENT EC 2242 DATE 6-25-73 €D LOC CD PN
4 S PREV EC 22015 PG PN 31316 CD TYPE QN MACH  388-I11
7 \ FEN : i -
)




o~ A ol o O

T L N p —
- JTRKREAD COreil . ;4--0
A4 FASS
A PLETE . ___ g
T { MCEQIT3 |

THIS WAITFOR NDC 173
: IS USED TO INSURE THAT .
- ALL CHECK CHARACTERS
HAVE BEEN READ BEFORE
THE LRC AND CRC REGIS-
TERS ARE CHECKED.

T @] LI T s
| R K QRFILE
g 88 o8cq _EGCA s e ~ Gl L COMAD
READ ) NOT RD BKWD GO T
| 448 CJ 4A DJ 486 B
N RD T
{ T o)
Q B |
N “ 5 NRZI STOP DELAY 8
g N . PRESENT EC 22928 DATE. §-25-73 . ¢h Loc CD PN g
4 ) PREVEC 22015 |PGPN 31317 Co TYPE MACH  3888-111 s




R LRI SO I

S

CHECK FOR LRC ERROR AND IF AN LRCERROR IS

DETECTED SET MTE/LRC.

452
816

T (533
READ COMPLETE TEST LRCR SET MTEILRC !
QNG45C) 6201 @ 6253 1ACE  1ADA
JEFERR - gp 454 cB
' g
g}
NRZI TM
- 4
) [] 21 1 755
RD BKD COMPLETE TEST LRCB SET MTE/LRC
QNg45DJ 6281 6255 1ACH  1AD4
LRCR ERR
5 454 D

TION

Bl
{ i

45

816

SET UNIT EXCEPTION
ONATMD

OR BACKW.
1
SET UE

:—

ETECTED
DURING A READ FORWARD
BACKWARD,

SET CE

QNg7LBE

TRACK IN ERROR COMPLETE

2438 A499
459 AH

LOOK FOR NOISE RDF/RDB

2408 A435
a7 Rl

45

QNEB5

GO TO TR IN ERR DETECTION

1A8
7TR1€ OR 9%\%3
458 A

b s It T 4 8,

QNETIF)

N,

QNE61

EE| LRCB TEST q
- PRESENT EC 221 BAT™10131/ 74 CD LOC ©D PN TN g
i . \  [PREV EC ..22028, i )327- LD 6..CO TYPE . .. Jrack. 3spp ’—1?_]

NS T R e 0 5 e a D s e U 2 s N Aa i dean

o e

/

e et~ - a—



. .

R USED ONLY FOR 9TR NRZ! 898 BP1 READ FORWARD/READ BACKWARD OPERATIONS.
CHECK FOR MATCH
SET CRC REG INPUTS TO ZERO SO THAT THE CRC REG CAN BE SHIFTED PATTERN (111g1g111)
WITHOUT INPUTS. - IN CRC REG.
_ — T, PU— a7
GO TO TR IN ERR DETECTION ‘ gsr RWA crs | RsTaB BU | NRZI SETRW L 4 CRCR OK
QNg51A) "'lcss  9cA 10C8  9DFg aCp AFFD ngag " A%u ' QNpTI
MATCH
lad a8 4D, (Bl 45A. BB
= . el THiS MICRQ. Pkockm counm CHECKS THE CROR AFTER
MATCH PATTERN INSURES nm THE RECORgl wis &‘ AD
WITHOUT ERRORS OR |F DOING A CORRECTIVE READ,
CORRECTION WAS SUCCESSFUL. IF THE MATCH PATTERN
RST EPR AND TURN ON EPR BIT P. THIS ALLOWS CRCR AND IS NOT FOUND THEN THE CRCR IS cu:cxm FIRST FOR
MOVE ERR PATTERN BIT IS USED 70 KEEP TRACK OF WHICH DTR TO BE COMPARED ZERO AND IF 1T GO NFAINS ZERO NO ATTEMPT |S MADE
- _ FROM EPR TO DTR TRACK 1S BEING TESTED FOR TIE. US ING ECR BUS. 10 FIND THE ERROR. IF THE CRCR DOES uotc AL ZERO
T B Por To 0T [ RST EPR o SETEPR P o CRC DTR GATE ?»‘}E r%acxrfu &a‘&%’fﬂé‘f‘ 7\5 LONElASS THE ERRO;!%(ISTS
L 0 ONLY IN ONE TRACK THE ERROR TRACK CAN BE FOUND
o 6 15c0  15DE 2CH  ACDF 08p 26 2080 AD2
CRC
dsC ! 45€ 8D 45F [0} 4 ) ©lal D
TRACK IN ERROR FOUND.
IF RD FORWARD THE EPR
HAS THE zaAE BYTE REVERSED:
IF DTR EQUALS TIE 76 54321;5
CRCR THEN TIE IF RD BKWD EPR CONTAINS
HAS BEENFOUND. TIE BYTE,
] SET FOUND TR | TIE FOUND RD FWDIRKWD
N . Qngn
DIR EQ CRCR .

ALL TRACKS TESTED
AND NO TIE FOUND.

CHECK TG

462
SEE |F EPR BIT 7-1S ON. IF ON,ALL h

1
1 RSTEPR

>

NOT ABLE TO FIND TIE

TRACKS HAVE BEEN TESTED AND NOT

ABLETOTINDTIE IF EPR BIT T IS NOT 628 6 ch - e QngTL
SHIFT CRCR.(THIS AALs EP!?BIT 70N g
AOVANCES LY B!T [N THE EPRTO THE - L466
NEXT POSITIO .
__ | SHIFTCRCR | | ALL TRACKS TESTED NO TIE FOUND
xg  xn Qxan
1461  CK
— _ i
ﬁ\ , BE | CHECK CRCB AND TEST FOR TRACK IN ERROR ]
. _ PRESENT EC  22p2¢ DATE  §-25-73 CD LOC CD PN z
‘& PREVEC 22615 PG PN 31319 CD TYPE MACH  38@d - 111 1




|
I
|

U1 467 | 47A 478
TIE_FOUND RD FWD/3KWD SETUC i SET DATA CK SET END-D CK
QNBSIBE - ]
— 0688 P6BA 1886 1838 1A89  9A9B
NOT ABLE TO FIND TIE a o 55 oF
QNB6IDJ [4TA _ AF . AT8
ALL TRACKS TESTED NO TIE FOUND
* QNg61BJ
T 8
beer cre oik® TRACK IN ERROR COMPLETE
QNEsT
CRCR 0K : D4 ADSY
QN6IEB ‘ 1459 £l
DEGATES CRCR
FROM INPUT TO
ECR BUS
9 = SET DTR WITH TIE DATA
9 . . . ) PRESENT EC 22028 DATE 6-25-T3 CD LoC CD PN
1 — . PREV EC 22015 PG PN 3132§ CD TYPE MACH 38gg - 111_
- - o

_./ \\ . - -
| ‘ ) Y ) )

i
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- —

CONTINUE LOOKING

e , 055 1t ALK
A
B_PEMI%R FILE FILE OPERATION.
T CZ—
N CONTINUE FILE SEARCH
1800 FBGA 5809 DCpg QNpgL
NRAZI ™ G0 TO
A" " cpl rr )
48
SET GPC 3=F
4FCH CFCE
4% DC

SPACE OR BLOCK BKWD AT LP

QNggIB
READ BACKWARDS AT LP
QNBAIBK
I 7
RST 6O
E ,
SET UNIT EXCEPTION %?gﬂ " a4 A
ON A TM DURING A MBE  FE|
. SPACE RECORD OP,
| BLOCK OR FILE COMMAND : 486 , AFTER ALL NRZI (7 or 9TRK) OPERATIONS A VALUE 1S PLACED
QIBASES INTHEDTR. THIS VALUE IS:
' 191 Fp49 sepg 50D
NRZLLWR « CMD REG 4 ES 70 i (T(;{f?zcg N )ERROR IF DOING A READ FWD OR BKWD AND TIE FOUND.
QWISIFE . 1483  BF 4 ROMLY) .
. ALL OTHER TIMES, P i F DPING A
COMPLETE — W I — 2 A RERAR" 5 TR AR R RO IR (SaPRBRAGTSER,
onlifeA : Y RST AB BUS SETEPR-6-7 SETEPR P OR IF DATA CHK SET, UNABLE TO FIND TRACK IN ERROR.
R 6281 6281 1Cg  SDFF w8 2089 x4 al THIS VALUE IS PLACED IN BYTE 2 OF THE SENSE DATA,
NRZ] RD OP COMPLETE FOUND TRK ON —
QNEBSDC 1488 AG! LSBE______BQ 1485 CQ
RD AFTER WRT CMP .
BRESEIGOBSRIESR |
QNBAIEH, DY : . QN
I I @) %%
RSTDIR EPR TO DT RG RSTEPR RST NRZI RD RST NRZI CTL
1688 1683 1508 95C4 xce  ACCT E8  AEY X AR
483 BJ 484 cl 7 DJ ©fesd B W92 Fil
%92 &3 ] HBC |
L RST WRZI X NRZI ROWRT COMP
Mp 2853 g Tic| | (588 DACE Ml
LWR 10
433 DK | ABC EX EK
1 D
: NRZI LWR COMPLETE
535 . DB3T Q181
G100
37 8
IS\ . B CHECK FOR STOP DELAY AND NO TM ON FILE CMD Q
g “ PRESENT EC 22p28 DATE 6-25-73 CD LOC CD PN ,
i PREV EC 22015 |PG PN 31321 CD TYPE MACH 33p8 - 111 f




T s 1 a7 I i
7589 FAS BCl  T8CL |, |SETGPC 3+F
I TTRK OR 9D TTRK &CH CEC2
446 AA 44g BA M2 CA
; (0 g aag
SETGPC 3+F [~ "] |SETGPC 38 —¥
&CP . CFC2 a8CH  aC2:
a2 88 J 442 cB
- — v . - —— e -
LOOK FOR NOISE ©DE/RDE Pk MZ! 0 i-” am l] w e ~ NRZI_RD OP COMPLETE
QNBSIL 7889 FBBE | leegp  EEw Usegg  scs QnasT
LOOK FOR MOISE FSR " NRCENAB | GPC = g 60 T0
QUEIEF AE__. __3d . |4§E -
1 I3 T T ] %8 a7 -
b R GPC PR BCC RST GPC
788  1BAS 88 1BAS s DCT8 gecp BRI B8 S9AC
NRC ENA NRC ENAB
%8 AF 468 BF 418 CF 4w DF % EF |
| |
T41S ROUTINE 1S USED DURING READ FORWARD, READ BACKWARD, AND FORWARD SPACE |
“ RECORD COMMANDS TC GET OVER SMALL CREASES (ABOUT 28 BIT CELLS) OR AMPLITUDE !
DROP OUTS OF ABUUT 2 BIT CELLS. [
l a1c @A 1 00 1 DF
segg  -DCFA TA8F  TAIC | | T8CI  T8DF|____ o |SETGPC 22
GOTO TTRK OR 9MD 7 TRK a9 cD | |
A BH anc CH 4DE DH 4D EH
] 4nc a0E )
SET GPC 2-2 SET GPC >F S8gg  DCA2
4§ C28D 4 CRD| ] 6OTO
4D DJ 4D £) “w £l
3 G\ BEE|  C4K FOR CREASE / VOID - RDF, RO, OR FSR Q
. PRESENT EC 22929 DATE 7-9-T3 CD LOC CD PN
g q "\\ P ?RFV\FC PG PN 31}22\ CD TYPE MACH e
: \

\

)

|-



. C—\
N
/

@)

—omzo‘

=\ 7 — N
/ = ) o I 30
N s | SETUE SET CUE *3 L0
800 TB2C 289 AME W ABS 78 F199 segg 575 | QNS
NRZI TM BKWD CMD GO TO
CcA 5CE DA %8 £A ) FA 4 GA
504
RS GO BSRIFSK _ . g e T—
QNEBICF 1 ) 5869 SDEB
STAA 48 | |
) kA B 5E3 DB SE8 GB
L 7 %3 i %5 556 1 T 8 T
R GPC PR BCC RST GO SET GPC 1=D SET GPC 3= _
w8 gacg  gBD7 84 ASS6 631 6319 A8 TA9 a4 CDGF 41ce  CTEr
GPC=g %6 81 TIRK OR 9MD
zc 507 AC 506 BC 3 cc 5DA DC SEF_ FC 5E7 6C
[ 5D8 505 [] 5DC") %5 |
SETCPC g - . SET ¢PC 12 SET GPC 2-C SETACNT G |
ag s 7981 F99D a8 C266 489 CCAT gBEY B3P
505 Al Ve g, 56 ) %7 £D 5e8 £D
) 5DA 1 50D
SET CPC g1 SET CPC 14
ag s aMg 467
r 505 AE 57 CE
L7 5 ) T ST LI ) ] 1,3 L 1 553 T
) ] RST STAA BSR COMPLETE
6EE8  EEIE 7888 78B4 sepd  5D4l TAB FAX 6608 EER 1649 9667 5? DC82 Qngl
CPC = NRC ENAE 60 10 NRCI/NDC 173 GPC =f G010
SDE Zc 5 A 541 STE (o 542 567 EG 482 £G
T 5D T 5TF
SET (0 RST ACNT 6P RST GPC b GPC PR BEE
G%%G DD43 283 2808 gB4g  8BA4C) fes PIAB #B8g 8BAB
! ) 543 AH 548 DH 54 _EH 568 fH 568 GH
T sal| [ 540
J\ SET NRZI RD
7889 TB8E ¥ %4 AEA2 B
NRC ENAB
Z 1242 Al
568 %9 |
THIS KOUTINE 1S USED ONLY DURING NRZ1 BACK SPACE RECORD COMMANDS SET STAA CHK FOR CREASE TAPE ON 3KSP
10 GET OVER A CREASE.  AFTER NOC GOES 10 173 G0 IS RESED AND THE GPC 1S , N A
SET UP FOR A DELA P Gasr BiT 18 DETECTED DURING TE 2 S 168 %9 588 5
DA TR 2 CON TRk S inCLUD ING THE DELAY COUNTER) (8 RESET. - IF X 60 TO
ANOTHER 1st BIT IS DETECTED BEFORE THE GPC GOES O ZERO THE MICRO- 569 EK| aE8 gk
PROGRAM RETURNS T0 THE NRZ! REAC ENTRY POINT QNGB TO LOOK FOR
ANOTHER 1BG CONDHTIGE.
5\ NRZI CREASE TAPE DELAY 3
w PRESENT EC 22028 DATE 6-25-13 CD LoC CD PN ']
PREV EC 22018 |[PGPN 31323 CD. TYPE MACH  38@-111 i



")

ac L0 ac6 1 (] X3
LOAD NBCR RST ABBUS r%«zu SET RWB RWB TO ABBUS DEGT CRC DIR RSTEPR
QMI210H, CG 1cg  1oCl ocp. o FCPp  AFCT 108§ 9088 W4 ADM e ZC5
NOT READ BKD
il CE &6 D 7 fE &8 £ i©ca G &5 HE
1R .
acs, T 5 1 T
SETTIE IF
88 FA9 e T80 14 1Fed
7IRKOR 9 MD READ
4na z &1
%5
p . 7TRK 289 BPI
6389 6342 QNIg5
LI v
[] T ) s
- g
Ebwa £ QNI
7 &A i D ‘ 3458
“QNIIT
el 580 B 3469
: | Yiop a8, | W 2% QNITl
89556 BPI 7 TR NOT 7TR 2p9 BP1 N 6 tR)
] 4C2 [} 404| 1 i 3449
— QNITT
7981 7988 7981 7988 980 199A 347
MOD 3449179 MOD 344917 { moD 347
4CA Z oD s44pith, J N Y N1l
) 6\, i LOAD GPC NBCR AND SKEW GATE VALUES
! ~ " PRESENT EC 2202  |DATE 6-25-13 CD LoC CD PN ]
i . — Terevec 22813 PG PN 31382 CD TYPE MACH 3889 .-
h ! \ i \]




B o

7933

e
TN

SET GPC (-4 SET GPC 1A
ag M3 7Y VY
43 __ EA 49 FA
343p
i &3 &9
SET GPC #% SET GPC 1%
4w 4639 a4y Cod
larg £C a9 £C
M58

T
SET GPC 85
o o539

\ﬂ“-‘?“)‘l

[ 4CE 41
Booslt] |G
%ﬂ BG
3 1 4CF
TIR 253 3P ! “
- Bl (™
QACOE y AL dF%

¥

3468
I —— serapcieT? GPC LOADED FOR TTR 26 BPI
s C53B ) QNITL
4B G ac9 G
3449
Sroecps SET GPC IE
—
4589 53X — & &8
4C 3] 49 El
378
i3
SET GPC g4
4485 ca3g
aC £
LOAD NBCR FOR 248 BPI 3
PRESENT EC 2292 DATE §-25-73 CD LOC CD PN 5
PREVEC 22015 PG PN 31324 CD TYPE MACH  3ggg-111 5




g 46 |
89 SET GPC 13
QNIgIF] 434 C351

Lap). ___ BBl

D7

39 $e7 pc 1Y
QNIAIFJ a4 4851

4Dl BC

(T 9

usg SET GPC k4 SET-GPC g4 LOAD NBCR
QNIBIEK aag w51 g cap | N ¥

4D1 BD 4‘09 [of)]

T 209
68 SET GPC 5
QNIFIEK L ' 4548 C551

|40 __~ BE

DA 08 1 03 .

3149 A ET GPC k6 | SET LP LTHS NRZI BCR LOADED
QN1g1DL 4648 C651 ;WAND Lrgsz %CP  B6D2 a&)ﬂt}m 91F GMpal

w1 BF LA P 2 &l [ i; G

: 1 03 ,

3478 _ SET GPC k2
QNIgIDL a8 4251

401 B84

: IF AT LP, SET LOW NRZI CLIPPING LEVEL IN
ADED FOR 7TR 269 BPI DRIVE. THE LOW Ll PRING LR I UREAR
D . ~
GPC LOADED FOR TIR 286 . THAT THE PE D BURST WILL BE DETECTED AND
QNIg5FG NOT COMPATIBLE CAN BE SET.
0 .\’ | : LOAD NBCR FROM GPC
) . . PRESENT EC 2242 |DATE 6-25- 73 CD 10C CcD AN
1 ‘—‘ . . PREV EC 22015 [P PN 31325 CD TYPE MACH 3889 - I11__

) oY () Co



s b ey N > -

TN
~—

( \ \\ /
N - - ~ N
e
SPAR REQUEST SPAR COMMAND REQ, SPAR CMND REQ
QSTaZE ' ecl 7CF3 sl
e BA : SELECT THE DRIVE
: — ——-__E LOAD THE ADR REG 70 BE TESTED ™
i 77 7 785 pi] pis
MACH RST R5T GPC _ FETCH BUF ING ADR, 10R] ' SET TU SEL
3989 B9BA P98y 9985[" 1308 9338 4t 8189) ne g2t
Lz a8 sﬂ_ 288 cgl %9 D8 1 )
F 308 DR —-
1 | seTere 3n3 FETCH BUF S STA CTL=7
acp 4308 139 93A 3649 3paz
: 3D8 BC 3DA c¢ 302 DC l :
BITS CL, C2, and C3 OF BUFFER : -
POS méu 3'PROVIDE SPAR RUN
OPTIONS
€ ¢z 3
g £ 0 NormALRUN
8 f fl! SPACE F@RWARD SPACE- -
! 1 4 SEARGIT AND STOP / | RSTSPARLDD
11 SEARCH AND GO / BRE A
DESIGN NOTE: THE-MICRO ORDER 3 EE
LssisrtAzct\r«Lfgrlsﬂ UET nEDISSUED oy ] fEARCH 3C5 3 3DF
SECONDS BEFORE _ L0 3|
INTERROGATING THE OFFLINE SWITCH, RSTSPARLDD | SET6PC 341 FETCH B UF
: BCH  3BFY —_laicg  410A 135 93
3Fd BF S L 30F 133 E) :
. : NORMAL RUN 1 FETCH THE ADR
2 [] 3c4 7 3CA (g %8 g}: 'svrzxk LOAD
|om s m g 008 046 | 7c48  FCBY
guF BR C1 F 3R C3 BUF BR C2 SPAR LDD ;
L4 AG| - 3C6 -Dg 39 £G
_ 100p
é{r SPARLDD 3
SPAR LDD INDICATES, IF O JRSTTU SEL
THAT SPAR KERNEL HAS BEEN
SUCCESSFULLY LOADED AND g sl et o swe 1
INITIALIZE i 3R CH wsé 5,1 . 3cf GH DE(,%FUTE SPAR
408 7R
FROM sm KERNEL I
ITTOAD ADX REG. TOR STATUS OWDL ')
1S LOADED W(TH N, TS WL CAUSE U TEST TO ENSURE RESET THE STATUS LOAD THE S PAR KERNEL, MICRO-PGM
GAREAGE, LEC uss OFFLINE SWITCII 10 BE mumo THAT DRIVE 1S CONTROL LINES, CONTROL WILL BE DISABLED UNTIL
- GATES AHE WRON 70 TCU ONMOD LINE 2 OFFLINE. . LOAD 1S om LETE
3E0 E 3cC 3F8 [ 32 T 37
ING ADR, 10R SET TU SEL S STA CTLeT DELAY DELAY R SENS CNTLS START LOAD KERNEL LOADED
fgg  81Al g5 ma 3ME 3 5808 DBFS s%mo sp93f 1 [ gﬁ% LI E6«:27 Wy Bos2 3Ad0 345 QS121
3 vy 32 % 3c¢ AX 38 BK A K I A6 DK Er K 307 £K
=55 z b ’ T 33 ;
L prAY 9 ScTepe 33 FETCH BUF >~ £l B3] [P g
. Tij MOT GFFLIKE
sepd SBFY a2cH 406 1385 @y glﬁl_w " 06\‘(53 5861 DBCE[ ] {5863 DBCE QCizt : :
) 7 06 3F7 Bt 307 CL 3CE oL 3CE £ }
LT CANHOT LOOK AT §
5 TUOTFLINESWIF pMIQIT
JU KRDY IS INDICA- | {773 SPAR KERNEL LOAD < 9.
; : PRESENT EC 221 DATE 1s1izg D toC Co PN 1.
sl s . PREV EC 2220 PGPN smz gD 4 |CDTVPE WACH 3806111 f i



1 g5 7 i)
RST STAM St BEGIN SPAR
‘ ST STAS R SENS CNTIE BECIN SEAR ition
3Ap0 BAlg 3ACJ  BADE 3080 BEBD 5389 OFAB[ S pAR KERNEL
g8 DA g5t 73 i) FA 10
" RESET STATUS
CONTROL LINES
TU OFFLINE SW
ON DRIVE MUST
BE IN OFFLINE
- POS TO RUN SPAR
T T 3D 79 A %4
EXECUTE SPAR KERNEL ] : : TU NOT OFF LINE
’ cH ) T [t S L Sapg 5859 6141 EI58 6 6417 DBC
QS1AICH I OFF ‘ G0 10 SEL TU NRDY RrOrLINE i S fea
E3|\5(S:URE FRTTAE = = T To0KK i -~ G
I NNOT LOOK AT
TEST TAPE IS NOT 8 3T U 0¥FLINE SW [T BB
AT EOT UNLESS DRIVE I
589 DBCE[ : a8 DBCE
SET THE SPAR Lr B
ERROR TRI GGER BD . TEST TAPE AT T
E) 3EA 3B 3C 3D T 351 ] g . Qc1ad
' SET SPAR ERR SET GPC 21 SET GPC 33 FETCH BUF- SET GPC 23
SPAR KERNEL ERROR EXIT o A % a4 my cxe e Um ?BR . ZFDs ] oy 4 S
SPAR KERNEL %A AE ¥ gl %C c ) DE » FE [— f BRC3
THIS CODE IS USED TO AVOID RESETTING C2 AND C3 CONTROL BITS )
INITIALIZATION PHASE COMPLETE
AD SPAR ERROR COD
Qs121FD SETERRORSTOP |  [NTO BUFFER POSITION 5 l
] 304 30| L 305 TT [] 33 3
SET GPC 24 SET STP LOOP WRT BUFFER RST SPAR LDD RST STAM SET GPC 3% FeETCH BUF | SPAREXIT
a8 ABD 18 9855 13 1341 3¢ B&C 360 BAZ g cx3 By 4 oo
3D A 35 8H i1 cH X8 DH %8 EH 3 £ ¥4 o
, ' : FETCH KERREL (D
SPAR KERNEL SUCCESS EXIT INTO FEDR
SPAR KERNEL
STAS A SPAR KERNEL CAN LOAD COMMANDS ~ STAM  THE SPAR KERNEL CAN USE THE LOAD
=" INTO THE BUFFER AND THEN HAVETHEM ~ — BCR ROUTINE OF THE MICRO-PGM,
BE EXECUTED BY THE MICRO-PROGRAM, IS ENTERED AT BLOCK 198 ON QMl?l STAM
STAS 15 USED TO CONTROL THE OPTION- IF ON, CAUSES A RETURN T0 LOCATION 753
AL RETURN TO THE 10LE L00F, IF STAS OF THE SPAR KERNEL AFTER THE BCR IS
IS OFF AS A 3UFFER COMMAND COMPLETES, LOADED.  IF STAM IS OFF, BUFFER COMMANDS
THE IDLE LOOP IS BYPASSED, AND AN- EXECUTED FOR A SPAR KERNEL WILL BE
OTHER COMMAND 1S IMMEDIATELY PERFORMED NORMALLY,
ACCESSED. THUS THE SPAR KERNEL CAN STAM 1S ALSQ USED AS A BUFFER CHAIN
ALLOW THE CPU 70 BREAK IN-BETWEEN COMMAND CONTROL. IF A *4B' COMMAND
THESE COMMANDS BY LEAVING STAS SET, IS ISSUED ITWILL SET STAM. ATIO o9')
OR CAN INSURE THAT CPU DOES NOT WILL RESET STAM. IF STAM IS ON AS A
BREAK IN AFTER A COMMAND BY RESET- BUFFER COMMAND IS COMPLETED, THE IDLE
TING STAS- : LOOP IS BYPASSED AND ANOTHER COMMAND
FROM THE BUFFER-1S IMMEDIATELY ACCESSED.
' e s ML\STER . ' PM1g1T
g 'ﬂ ;E 3 e SPAR-KERNEL ENTRY AND EXITS Q
i . Cnh PRESENT EC 22028 DATE 6-25-13 CD LOC CD PN i
1 U\, TN - cva BT Sy = ,, = — 1
1 VN ) J7vEC 22915 PG PN 727 CD TYPE MACH 3899 - 11~ !

)



/—\
S

SPARLDD IS ON
IF THE 2ND LOAD
OF A 2-LOAD KERNEL

O

WAS JUST LOADED.
67 TS TN
KERNEL LOADED i o INITIALIZE SPAR KERNEL
STATFK = B TC40 FCTA 530 5¢8 SPAR KERNEL
: SPAR-LDD 0 10
5 AB 3fA 189 EB]
*B 36 ] 303 F
SET GPC 32 FETCH BUF SET 10 6T B INGATE 10R SET GPC 33 FETCH BUF
axcp 6 13 DB 1D 9DIB gcs g9 80 &CF £ B 575 !
SPAR KERNEL L6 A ME gl 03 c 309 b XF___g¢ ¥ FC
| * ! *F ! X [—LJ [ INITIALIZATION PHASE
R ,
mp T A T T ey N 134 148 Qsill
géJEF BRC BD| g(I:JB ﬂ_CD 30C 3] 39 ED 3C8
g 7% 23K Xt 7 g
RST SPAR LDD RST STAS f SET STP LOOP
38CH  BEEA 13808 3833 5869  DRCB 1849 9848
2AA AE| 1283 - BE] 38 FE
SPAR CMND REQ S8 s 3UFFER COMMAND REQ
QS1p1BA 6070 Qcil
SPAR REQUEST
GPC IS ZERO asi
AS EX1T FROM
%) LY L m 7 06 b T 377
)
MAINTENANCE o SET GPC 17 SET GPC 1 SET GPC I+F WRT BUFFER
; el 9l 5 sB7 g cm 7c FCBY ag  ap &4 4T 1138 9B
wnn 2" D in il T A 31 DH m B WA
PRESET FOR REW SET UP FOR A R, LY
(87} Chad WIM (IFTCMD EXCEPTTHAT WILL LOAD A REW CMD (A7)
NTO COMMAND REG IF SPAR SWITCH 1S
AL30 OR WILL DSE THE CONTENTS OF
THE RIGHTMOST BUFFER ROTARY SWITCH
FOR THE DRIVE ADDRESS.
. LOAD COMMAND REG. .
G m 3D * PLACE SWITCH
FETCH BUF ING CMDR, 10R RST sPAR (B SWTO FE BUF FETCH BUF INGADR, T0R | CONTENETS T0
e 1% gice  pIog 38Cp 386D 198 19AA 3 938 Moy PIAF
319 358 AK. 136D BK] 364 CK| 378 DK 6F  EK]
| FEDR 10 GFC SET GPC 2:2 WRT BUFFER MACH RST SETSTP LOOP SETTUSEL M
L 0¢ TS WIM - REW FROM SW'S
gsig  geBs oy A % 13 0 BAE 1By 9869 A msc = I L e
WA ] ¥ ol 369 B M _f lis 6L
WMASTER ST e '
ik, B -
. o, e ) ¥ o e - s
g Ly I SETAINEL TRC 5 ] SPAR AND BUFFER FUNCTIONS g
i N . %k. %% By PRESENT EC 22029 | DATE -75-73 cp Loc Co P 1
2 Q 83 = B PREV EC 22617  |PG PN 31328 €D TYPE MACH  3888-111 2




_____ATLPIFSTABON _ ,

/

\ /
S S/

wzi |
LWR TO WRITE ) [ % T 7 55
OMIBIEE RST WT B
1 942t 6Fpl 6F29 5800 DDIA[ 6640  E66A 4
0 WRITE SEQUENCE _ o o %0 10 WRT+LWR CMD
QMITIEL pr3 cB i DB 51A £8 24 6B
' I P 1 727 7 7R ) 728
6(:'BI'gNRZI TESA6 S| s 623 ;B%%K FEED m LWRE(??V\AD B
B +
b o W ¢ 2 A G
l ] 7 T %5
. ' SET NOT COMPAT IBLE
6chl 6C e DBSL
NOT 9TR TCU 0 10 Ques!
bl il Bl D)  LwR OR WR CMD NOT AT LP|
7 F 1 728 7 2C Qw121
| . SET GPC I-1 SETGPC 5 |
664? E66A 5809 DA41 4149 Cl5C 4564 4533
WRT+L WR CMD| G0 TO
V22A ARl 2¢ £E
i 75} SET GPC TO 26736
SET WR GATE HALF BIT CELLS
1188 B OR 6. 5" PE BURST
PE WIM/ERG NOTLP
71 AF ERGHWIM Qw121
7 A ] 7 E 220
_ ETWTN G NRZ! WTMIERG NOT LP
G 663 6cap EChD 288 ACAL Qwizl
. BgF CMD g X B 221 col
1 P
54 DEE3
6 10
&3  ZH
WRITE THE PE BURST
7| 1 % ] 7 7% T BT viim
D GPC PR BCC p FLIP P-WT g
gesy  peBd 6l 6E3: g 147 €@ EES o EE € 63
o cc-d g e
- 234 A 234 8 236 c) bJ 238 Bl F PE BURST HAS BEEN WRITTEN
) 51 ST B 1531 R 1 s3] QWi
| ser ope g1 D GPC PR BCC # SET GPC g4 SET GPC 1=1 o
ag  4c M8 B %E'ggag Pral: Mg can a4 A6 e I s pay| A
lsic  zd SIE B l s DK 2 KK 2 FX T
NRZI LOAD POINT DELAY.
1 1 51F
&3 g 2 L SET WT N 6T
— Tl Fa) swp mfl x88  ACH
TT.OFF
42 AL sl ¢l DSE CMD
‘ Qw141
~J ENTRY TO WRITE AND WRITE PE BURST 9
1 N — [PRESENT EC 2292~ |DATE 6-25-73 D LOC CD PN 1
. ’ - ;O\EC w5 [PGPN /Y Co TYPE ACH _ 3888, |1



NRZ| WTM/ERG NOT LP

Qwlllce

I/‘ ~...‘
\

SET GPC TO 1920 HALF 3 IT CELLS
FOR .6 INCH GAP BETWEEN THE
1D BURST AND FIRST RECORD.

17 29 1 21 T A T 7 2
PE BURST HAS BEEN WRITTEN R ¢kC PR BCC SET GPC 1=T ERASE GAP CMD
QWILIE) g8CH  gBEL 6648 E650 ag  CIm 5A4g 7 Facg| | Wldl
| _NRZI LD PT DELAY COMP B P : — mmwa CMD ™ R ;c:aﬁo s Eﬁl’mc x
QWIIIGK S ——DB = WRITE OR WTM
T A3
R GPC PR BCC
g8Cs  88C1 [
1 241 HC
] 21 230 232 23D [] 2 7
SET PG 10 068 HALF BIT L SET GPC f2 SET GPC 15 SET GPC 28 D GPC PR BCC ® | ger mnssx SET DATA c? _|
p CELLS FOR 3.#'WTMIERG —)| c23p 454 4572 4386  C8BD #BBE goul DB ' 1AB8  9A%F 1888 183 |
QW111BG BD 232 cD 23D DD | ED %1 ) 2F GD ps 3 HD
] 286
LOAD BCR FOR NRZ!| WT/&TM
5888 509 Qwle3 ;
B° &
PE WR OR WM
241 1 247 1 24D 1 23F
LWR OR WR CMD-NOT AT LP SET GPC ¥F SET GPC 2+ L
QWllIBE 680 6C86 &CH  4FFA M8g  CaE oo
5‘&7 NRZI U 27A CF 2E 2 5
SET GPC 1079 IN
2iA 248 PREPARATION TO [} 24C
SET WT GATE WRITE 48 ZEROS SET GPC 2=7 PE WTM
9788 so4g LWRbgch 4783 Qwial
+|
|28 8q | TR B E
SET GPC 10 12
I0 WRITE 64 M
BYTES
1 2% [} 750 T“‘ZBT_I
D GPC PR BCC
6EBF i #89g (gl 6Ell 6E11
4 2, @y
1 258 _____CJ
- SYRC WITH BCCo SET AUTO DECR WRITE 49 ZEROS
GPC EACH TIM BY FLIPING WT 1 253
BCC GOES TO # 9 TIMES
6 EEIS| ]
8-
L 254 FK |
[] L) 49 ZEROS WRITTEN
EE15 Qwlal
Bt
| 254 . FL|
Q '\'] 8| GAP AFTER PE BURST AND WRITE 46 ZEROS
N PRESENT EC 22p2§ DATE 6-25-73 CD LOC CD PN
12: PREV EC 22915 PG PN  3133f CD TYPE MACH 3888-111




49 ZEROS WRITTEN

QWI2IFL -WT SET
TO ALL ONES

.-w-;nh

—-=—> V
: KEDRYSL 35T
1 255 g 2% 1 257 1 759
| SETTEST BOB FLIP WT
Fw #F16 6@ 6E17 6E81  6E99 6EA1  6E1B
R BCC9 GPCg CC:
125 AB 12% BB o
] WRITE TGRS ARE
MARKER. GPC WILL NOW ALL ZEROS
BE ZERO.
WRITE DATA LOOP
] 25A 1 258 ] 5 1 0 ] B
RWB TO WT FLIP WT
6E, 6E1B) 1 949C 6F, 6E1D oF 6F% 6 6E1B
s@éﬂ & sc‘&n END WRITE B%ﬂ
294 AD 25 BD | 25C ()] A
WRITE DATA 1F NOTE: HARDWARE SETS
RWB EMPTY FORCE
ALL ONE'S TO WT, IF PERFORMING A WRITE OVERRUN WHEN
AND SET END , COMMAND FROM THE BUFFER APPROPRIATE
SRR ARG
: ALL ONES WRITTEN
1 75
oF] 6E21
&g
1 761 262 1 763 ] 264
SET GPC 25 . FLIP WT . |
4588 6E8] 6EAS 6EgL EEZ3
pC-g gy
‘%_m as‘mzmo.
SET GPC 10 8 : BY FLIPPING WT T %5 |
88 TIMES |
GERl  6E2T
geco
] %6 1 27
| RSTWT RECORD HAS. BEEN WRITTEN
e e [ | o4 qQual
BCC-g
(266 EK| (284 FK|
BB  PE WRITE DATA Q
PRESENT EC 22015 DATE  6-29-72 CD LOC CD PN l"
|PREV EC 22001 PG PN 22558 CD TYPE MACH  38g8-111 ?

N\

)

/

AN



/

_—

—

/ (\ \
/TN ) ' ) - — L
&// . ”’/‘ \_/ — —
F3E) 1 769 TR T i T 20
PE WIM ! D GPC PR BCC| 4 FLIP WT
QWI2IEG 6Egl  EE29 o880 OBAA 6Egl  6E2B 6681 EEAD g eexr | ]
o ¥ _L— gﬁcﬂc:a PC-p gﬁw
A 2A BB A cs| DB £8
T %C ONLY BITS P.§,2 ; T
o " A S
— ! BY
6t EE29 oL 6E28 PING WT 79 TIMES L 1488 943
B2 A 56 cg ¥ £C 218 FC
] 218
——] RST W GATE
17cg  9m8
258 __ CEH '
WI_VRC CK DSE
: 2A 1 )1 =8 i B
RECORD HAS BEEN WRITTEN SET DATA CK DSE
QWIBIFK 6F41  EFTL 1B 9By ool 6675 e L Qmi31
VRC CKy 21 8H B EF B FF
] 72 Hi)
ERASE GAP CMD RST GO RST NRZI CTL|
QWI216B 849 AST2 x8)  AFBP
DSE CMD
QWI1IAL 212 80 | 218 CG]
ERG
QuI3l
g 28
] |
by 5988
T0
Ljad Gl
WR OR WM
! @ l ¥ WTM COMPLETE
-6 o
1748 FIT8 1 @37 QMl4l
R LT ﬁsn WRITE COMPLETE
K QMI3L
T
LWR COMPLETE
5888  DB3l QMmIsl
(€] B
#l G
MASIER _ :
RN | " AR BE| PE WIM AND WRITE ENDING : Q
1 B B : PRESENT EC  22@p4  |DATE 1-4-72 CD LOC CD PN r
1o . Tt :
1 . ! PREV EC PG PN 22551 CD TYPE MACH 3898111 1
. —



MOD 3487

_ MoD 3483 _2WBPI
[ 5A8 é o one ;na_ g 5TA|
- 2 _ ___BCR LOADY.
630 6332 4280 4286 15809 DCod anggl
209 BPI 160 TO
SB2 CAl L5B6 DA :
B
SET GPC 29 , BCR LOADED wmlvnj
4989 C9B6 QW15
8 BCR LOADED LWR
MOD 343g 2 qwig5
, ] SA2 1 5AT ] 580 STC
SET GPC 22 D GPC PR BCC
98 192 gam o £330 4289 4289 988y BB:EI 1 re N%u
MOD 3438 e cc 5RO DC 0] by FC
1T
1 AF
Yeropc 2y |
4588  C5B6
(586 DD
_S%/280 BP1 —
] SAd ] SAE || 589 L |
SET GPC 2:1 SET GPC 37 GPC TO BCR
6389 E3% 4189 4189 41C§  CTFA =l 793D 5829 5D
BPI . 10
| 589 DE| | SBA  EE] 58D GE|
1 5AD
SET GPC 2=4 RST GPC
M8 4486 T 6%8  #BC
1 — 1 51C £l
T 58 588 ’
. SET GPC 21 SET GPC 33
794}’ 3467965 f188  CIB 43CF  AFA
MOQM f gé 5B8. D 5BA £G
1 5AB ——-fg_‘"m_‘
SET GPC 27 ETGPCF | |
aT8g  4TBS [ j&cg  4&FA
| 586 ____DH| 5BA FH
anoo 349
59D T 5% | AP 58T 1
SET GPC 2:1 SET GPC 3D
7981 T9%F 7980 . T9A@ 6300 o 632A 418g  4isg ggngPl 6331 &Cg  CDFA
” D 344170 op 418 | B o o 886 EJ 5BA Fi
5A9 [] 584
SET GPC 23 -
438 4384 58¢9  DDB(
| 584 ___ DKI | 3B6 _ EKJ
_ : B AR
LOAIIZII:;R FOR NRZI WRITE/WTM R GPC Pnggc o SET GPC 3+E
QW
¥ E 4EC
LOAD BCR NRZI RD gsCs  pB0D g?ﬂ?l B gg BPI 5 g CERA
QMg31D)J A 8 CL 5 oL 5BA £L
% a\‘f LOAD BCR FOR NRZI WRITE : Q
! Q . PRESENT EC 22§28 DATE 6-25-73 CDb LOC CD PN {'
4 TN TN o EC 22615 PGPN .~ CD TYPE MACH 39\ |4
: ‘\ ;

J



3

s

EY

~

®
~— /’

\ ARM NRZI READ . m . .
( o PR R %T\'iﬁeerMSR \ N SET DATA PATH FOR-.— .9 TRK WRITE OPERATION
PP T RS - S S ) 558 T o o 3 ¥
WRTIYIM o [SETNRZIRD | _ | SETWT PULSE f,,_‘ __ | SET WI GAIL RSTRWA GIS SET RWA GTB
QW145CB ]
5 16 178 1797 189 9C98 BC1  F8DB 1c48  1ceg A FA 6648  E66C
XD AESS RGN g g I 1 or S WRTLWR CMD g
Lss5 . AA 556 BA/ |ss7.__ CA 558 DA EA 56g __ FA| [5%  GAl [56C__HA|
BCR LOADED LWR o
QWI43GB - .
i 558 L 1 55F i 1 ) 55C |
SET RWA GTA | SET TERT OSC
Cw  XIF 6391 E31D 18  91%C 6640 E66C
; WRT+LWR CMD)
B z 2 55¢ 560
1 560
SET GPC 32 NRZI 719 WRITE
420  42CE Qw151
£D
] 56 N % .
WRITE 7 TRK TM
SET GPC 342
QWI55
el T a2y  ax4
P el (su &
[] SE | WRITE9TRKTM
SETGPC32 [0 s
acg  ax2
Lsi2 3
\
L
.
JoQ SET BCR FOR 7TR 268 BPI WRITE )
] Q - PRESENT EC 22028 DATE 6-25-T3 CD LoC CD PN 1
4 PREV EC 22015 PG PN 31332 CD TYPE MACH  3888-111 ‘5

/



NRZI WRITE (7 OR 9 TRACK). A VALUE IS
LOADED INTO THE BCR WHICH IS EQUAL
TO 1/2 THE BIT CELL, THIS VALUE IN TURN
IS LOADED [NTO THE BCC WHEN EVER

BCC GOES TO ZERO. ALSO

THE
THE GPC IS LOADED

LOADED WITH 2 AND EVERYTIME THE BCC
GOES TO ZERO THE GPC IS DEC.

SET CRC REG INPUTS TO ZERO

I 5 S T 54 5D T 58| 553 1 5 55
SET GPC 32 SHIFT CRCR FLIP WIIRWB RST AB BUS NRZI SET RWB
NRZIL 57;; WRITE gg” axp  axp g BT ] |Xe Acks ucg s [ | icg 109 g
w s gp : 553 DE 544 £ 559 FE 561 GE
RIWB EMPTY MEANS
ROAS ALL DATA HAS
BEEN WRITTEN.
5 A8 ] T T 40 e —
SHIFT CRCR SET GPC 3 4 STRWA G
% WRITE CRCR BYTE
5888 SCAB xH  ACK 6Eg0  EEX Mcy  cE A8 TAAB 189 9csg QWI55
%0 10 P JIRK OR oM
4AR 4AC A lag kg
Bl HEERS -
RKENPACECINGE  BITCELLS BEFORE RST RWA GTS DATA WRITTEN 7 TRK
LAST DATA BYTE WRITTING THE 1688 1C9C QW155 '
WAS WRITTEY. CRCB IN 9TR OR
\ (RC N IR/ _a5¢ FH
L
THESE TWO DELAYS PLACE THE 9TR CRCB 4
BIT CELLS FROM DATA AND PLACE THE TTR
LRCE 4 BIT CELLS FROM DATA.
54 7 5% 0 75 55 D N
X ST WT GA RST GO SETENV C TH1S ROUTINE LOGKS FOR A CREASE WH ILE WRITING
Ll ragr 6F49  EFB e 9ics 284 284A 1M IME DI AGROST e MOPD‘Z”'LES ILLISITING) A TN
NDC LT 3 DIAGMODE s CK sia o " I RESET AND ENV. CFK IS SET AND THE WRITE GATE IS
RESET. WRITE DATA IS REQUESTED FROM THE CHANNEL
. T . — i UNTIL'COMMAND OUT COME
5849 SDAE S869  SDAE
S4E BL S4E o
S
q 0 (B[ NRzI WRITE Q
] %_\ B . PRESENT EC 22920 DATE 6-25-73 €D LoC o PN i’
5 : /—\\ PUEC 22815 PPN 3 CD TYPE MACH 388" ~ |1

)

/




TN

THIS WAIT FOR NRC NOT ENABLE INSURES
THAT READ DATA WILL NOT BE ON THE INPUT
TO RIWA WHEN THE CRCR 1S MOVED TO R/WA

INPUT

N RST WT WRITE FAILED
l QW61
) g 28§ 1 485 ] 484
|WRITE_CiCK_RYIE CRC DTR GATE
QISIFG % FBB4 M1 AT D@ ADIE
NRC ENAD NDC EQ 173 N
4p4 ccl 486 DcC 4% FC
INPUT OF RWA »
WAIT FOR 4 BIT
CELLS OF BLANK
TAPE E? %E %E,I_QIRA—
LOAD RIWA REG MOVE CRCB FROM DEGATE CRCR FROM TR SR Gk R
FROM CRCR RIWA TO RIWB INPUT TO RWA TIR LRCB. LOAD GPC
49E aoF 98 @ | L] ) 1 T
L | SeTRwA SETRW B DEGT CRC DTR SET GPC 38 .
1645 %E5F 16 %IB 4 205D 5 5CEf 6 EE2 e aE>S
oo Ry
L4oF  AF 48  BH CF 46 DF A6 EF %5 FF
a5
DATA WRITTEN 7 TRK
QWISIFH 5800 5CE6
6010
AFf
WRT 7 TRK LRCC
Qwiel
THESE N0 0PS, ARE NECESSARY T0 INSURE.
WRITE CRCB 9TR PROPER SPACING OF LRC
a3 ] %A T 5] —%C]
BLK WRT RE 4eF BLip wiirwe WRT/WIM END SEQ
g wF 775[89 FAAS 140 14EA gy EEA 8@ S5CEC s DCE4 Qwilel
RK OR 9MD |
&F Al 6 A cl A DJ &C Bl _ |4 £l
Y 572 1 57 ' 576 578 ] X7
WRITE 9 TRK TM SET GPC 2 N9 TM TO WT
QWI456F e a8y 4186 sagg 5078 w DCE2 1580 95
G 0
i ' 576 BK| 518 CK| %) DK 4EA EK FLIP WRITE TRIGGERS WITH 9TR OR
DELAY A BYTE TIMES — " 7IR TM CHARACTER,
[ 574 515 517 579 ) &3 9TR TM EQUALS 13hex,
WRITE 7 TRK TM SET GPC 38 N7 TM TO WT TIR TM EQUALS Sy,
Rl o o wcg sk | | e oony. g | || 18 1A
| 574 AL 571 gt (Lsm - al ” 43 , 4A EL )
THESE NO OPS ARE NECESSARY EE .
% m . T0 INSURE PROPER LRCC SPACING. B nRzi wRITE Q
! N ! ; PRESENT EC 22828  |DATE 6-25-13 CD LOC CD PN v
: | / PREJEC 22015 |PG PN 31334 CD TYPE MACH  38g8-111 2
T R :




RST WT WRITE FAILED

L B iy

QW155DC

| 5800 5CE9
0 T0

7N
. /

/

a9 A
THIS NO OP IS WRITE LRCC BY
NECESSARY FOR RESETTING WRT
PROPER LRC SPACING. | TRIGGERS.
; L2y 1 i . aF i3
+ WRT/WIM END SEQ RSTWT RST WT GATE
QWISSFJ 869 5CE9 up  wF 17cg 17 %o 5CB9
Lapg  ACl lar (] Pra3 9 nc
WRT TTRK LRCC
QW1558)
288 1 B3
NRZI LWR
g FIR segg 5086
. QNI
1488 FE|
73 1 487 L g 486
B SET DATA CK RST WT PULSE
6FA1  EFTT 1888 9% 114 T8
T VRC € g :
' TIR OR 9MD ,
g 257 Lo I i r7.v) 5 — A
SET GPC 38 : SET GPC 24 SET GPC I=1 BB ,
4cp  C8D7 A0 FA98 639  E324 — 631 633D G448 44BA a4 C1B 5 DDE GO TO RD AFTER WRT
TIRK OR 9MD 280 8P1 556 B 1 e Qnga
a7 YH 4% ZH i AH 28C BH 4BA CH 488 DH FH
55 BPI
SET GPC 2:4 SET GPCZE SET UP. 20 in. DELAY TO CHECK
&8 CEBB L THAT RD DATA OCCURS WITHIN
WeE - : .28 in. AFTER LAST BYTE WRITTEN
4BA A 488 ¢J ON TAPE.
SET GPC 2=5
s 45BB
488 K )
3 QQ [BEE]  nRziwRITE q
é W PRESENT EC 22§28 | DATE. 6-25-13 €D LOC CD PN y
6 | PREVEC 22015 |PGPN 31335 CD TYPE MACH  38g-11! 5
- ’ v L
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g 943C
25¢C 8D

1 258 e o 25cl
RWB TO w7 !

1 25D
FLIP WT
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Bouuc{ry

BCR

a7

g4 pD

N
0!
m

e V| o
QM :

—LFEO0  GFIEL—A
T U ERMD WRIT K
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Bit skift+

BCC

a7

BcCc=@

RIC —io]

" Avto Releed
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53

L

| serv our, Feom cumwwee ||

M

cewoex _JL TN T
A CLocK . n - n N

1. GATED [Brre 7 ]
SERV 0V
" 2. WRT I/0 l i

FULL TGR

3. WRT I /o [_“‘—‘]
FuLt LTH
4., GATE R/W-A ! - _]

6. SET I/0 REG. l_'—l

5. SET SERY IN

7. s e T

Futl TGR

8. R/W-A r_L_—__
r

FULL LTH
9. GATE R/W-B'

RFZ3I
REP4/
RE@B4!

REZ5/

- RFE91

REGS
REZ4I
REZ41

REZS/

/0. R/W-B : . 4]——_]_________;?5/55/

FULL TGR

/1. R/N-B ) — L redsy

FULL LTH

12, GATE R/w-B
To
WRT TGRS

-

Write Timings.

N
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Sl (SIS ~
NENESIESIES
NESESIES
QNI N
NEEERE
o [S|e[<
~b IS~ ~

crRe ©/ 7/ /7 0@/ D

/ @O 1 @ CRC

ORVEAY

Y4 FRAMES

aJK/TE A RECORD of four
BYTES wi?h CRC and L£C

O/ 11 I00/l 0

LRC

RA
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| CRCR

PO 1234567
olol i1 ]1]o
r }
o [olo[1 111 1]

— |olojolo

QI o@ {1}

\ -4'
ol Tolo] 1 [ ]1

DB
ol Tolo[1T
OTife 1 1To]o]

IR
I[1]olololo] T [o]]
v —
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P |
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|

§ ]

oM rUD —OD

7 .

Q
SESHS —eeeeeg

pTR [I[1]00]0lel[011] -
PO 1234567 -
epr [Io[olol0]00l0l0
& ]
o1 [ololo]olo]0]0]
§ Wf;
olo[1[0]0]0[0]0]0
ol
— il
[oToTol 1 [o]o[o]ol0]" .
v . i
N
|l’l
v
el
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.
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[a N
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When CRC=DTR.the track in Error (TIE) has been found (FOUND TRACK FF.is SG
If FOUND is. set on Read Forward the EPR is transferred in Reverse to the L
on a Read Backward the EPR is gated in a normal manner to the DTR.
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Wm ll.l.!..w. Wm-n WW Wm . —— Wm.. - et i e .I..-OO
sl lolslq1ls] [slel-le] [Elel+le] [slslqle] Bl - @ -
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S SIEE SIRE SIRIE SRR S m
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sl F=EHE Helqlel [==qle] EHEAE el= 8o
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slol—=—| | == =1=] | Flel=l8] | le]=]=]9] | [e]=]s]|- e =
slel-|—| | ===l | |I=]lel=]s] | [o]=]-le| | |=]=Isle . s
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~CRCR | EPR )
PO/ 2349567 P @/ 2 3 Y5 6.7
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INEDIRDINEs - | Q| Rsw
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CRC register is complemented,except for bits The EPR .is gated to the DTR.The EPR i
2 and4,and compared to the DTR is reset and the P bit is turned on, 0
| CRCR __DTR
Holol 1D {1]1]o | o [1]o]lolo]olto])
. EPR
1100000000
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- ~ ~—— -
RV CARD
B3I sect
A- RTCARD
Ll BYsect
R [
c29lp. l ’
% <730 8y
3 P_Ao; cc3 ]t RC26
7 Ao2 zg)” 2’ PE ?</7
0¢ 5 ™~ €05
T 7t 27y READ 15477
I a471READ BUS [ER Y DETEC-[I Aoy LiM DATA
4 ko2 c3 |6 "TION 4 C28
Z_AGY 7347 17 5 7
- oL P coO
7205 L Z Az
D13
/
RA CARD
B3 sect
NY CARD
BY sect
— ' NWCAR
£2¢ 8 Lo Mt Bz sect D » RIC
cor 11 P cr7 <19 o2 |p g P 8l BU‘FFERED
Az3 |2 g Cig]ca 5310 7
= 5 NRZI| E /4.2—.';-4 o7 11 HI/LO 1_RIL 0ATA
i T3 g READ [Z7z6[#zR 55 |2 CLIP ;f%
iz -[F Anzikc3iq] ClIe. I O F2/2
esg | DETECTEAE 2e—559 REG
%317 TION Cia (A0 S o3 |5 S
281 A7 B 09 & & 9.
L £l 7O 7 747
2R3 CARD
B3 sect
. LOC :
Lip . 2lp
NG CARD NF CARD NHE CARD 1210 -
B2 sect B2 sect B2sect P : Lsse
‘eoz2_lp P o Az26 |p e _Bog ‘ Z2713 .
XLATE 562010 P—Fiia b AIS
: # 59 ELO cLIP . £ CL7 g . Q AI7
DATA o7 REG 2 cn 0 12 LRCC |2 % 1 2.7
1/0 REG A0 |3 3 DIC ol A58 13 s Zyr - X
CONVE-1@ 75217 o "7 rREG 22 255
RSION A2015 7T 0% 69 _\5 TR 4 %
A 6 & Cov ] 77 16 ) P 5 425
B7JK 17 7 008 87/ 17 7 £I3 o] 2]
S ; Ecc 7 Co3
R 3 REG
R/W B REG 5
] 6
) 7
CScrup R CARD RC CARD
A4 sect E£2 sect B2 sect
P cre lp cr >p Ro7|p p AoSy
O CHAN D27 |0 BUS i Q727 le} R/W AO3|O O 6c7 ]
717 7 11 NIT%; 1 A&B [8/c 1 1Bz
2 CONN- €27 12 DRIVERZG27 22 pg 4012 EC [gZi2
213 ECTERe c.z 33 I 3 G e <313 J A6
7 [EX L 4 < r231y BUS laars
5 [N 15 '/0 }_22_5‘ 5 R235
¢ 2216 5 Césl6 § 827
7 2517 7 REG [oo7} 7 762




o

P

BUS IN -
R/W B
1/0 R/W A /W B WRT BUS
REG »| REG REG TGRS -
RD 4 RD RD WR
BUS OUT
CR CE
STATUS BITS| B o A ECC CRC
> BUS BUS REG
B B
"ENSE BITS | U| | U !
: > s™ s —® cr RC [ NE
MAINT. BUS FROM F.E. BUFFER
ADR CMD - ECC - [ LRC
REG REG REG o REG
CA CA RB- NE
DTR 'x' Bit
LSSB Bit 'x'
. . v LWR
DIR LSSB ‘Buf Dad; . Lim Data
Phase Phaspe P Rd Bus I
: ETECTION SENSOR
VEC 9) (2) Rd Bus II
RC RB '
RV RT
| Amp Sensor ? ’
g |
4
(O ]
START |&[9 VCO ERROR
RIC ’%‘E Voltage TP
Hi Clip |, NRZI |q )
RA NV DETECTION /
Lo Clip . P ¢
NF NV




26

gL 19ndny 1g ‘€ 2duryd

n

/3.

14,

5.

. READ BUS

AMP SENSOR
. OUTPUT

. DETECTED BoB

. BCC=FB TGR

. GAIN SKITCH LATCH
. PHASE TEST

. SEARCH FOR ALL ONES

44 2EROES

(APPROX. 5,5 BIT CELLS)
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