





ADDRESS CARDS (Continued)
2314

The relay card at location A-C3J3 must be jumpered to assign 2314 channel
priority and allow the select out signal to be propagated.

Jumper 11 to 13, 16 to 14, 19 to 21, 22 to 24 except if lowest priority. If
lowest priority, jumper 13 to 15, 21 to 23, 20 to 22 and leave jumper 16 to 14.

Relay

Reiay card part 5801438
Use jumper part 815924
Use housing part 815923

Address select card to he set on installation with customer's address. Use
jumper part 811824,

Used for Used for
Address Compare Address Generation
A Side B Side
{Note difference in A and B side labeling)

Bit Value Channel A Channel B | Channel A Channel B
= "3 - —— oo
1 |6 e 9|r<-> c;-g'{[l} (“QIE © ol
{3 A3 3||3 A3 3|||3 8 33 83 3l
2 |("“o ollo o'"‘ol I_o ﬁllg"o oI
2 A2 §||2 A2 §|||2 52 22 B2 2 |
4 o o"‘glllo‘"‘b 9|||h o9 ool
e ar THh A 1|||1 B 1”1 BI 1;
8 :o "—%HO o""glli_(‘\. ollg“’o oI
0 AOQ 0 A0 O 0 B 0, 0 BO O
U — J ]

] [ Part 5804095 |

Channel A sections are to be set up on all machines. Channel B sections to

be jumpered only if optional two-channel switch feature is installed. Factory
built machine will ship with address 3 (0011) for channel A and address 4(0100)
for channel B.
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ADDRESS CARDS (Continued)

24XX/28XX

Address In
Generation

+ Bus Out 4

-Bus Qut 4

+ Bus Out 3

- Bus Out 3

+ Bus Out 2

~ Bus Out 2

+ Bus Out 1

- Bus Out 1

+ Bus Out 0

- Bus Out 0

Address
Decoding

6-16 (8/70)

L
A
| o— + To Bus In 0
| I8
' O l + ToBus In 1
: O ;C + To Bus In 2
' (o] iD + ToBusiIn3
I o IE + To Bus In 4
| |
| -° E
| +0 JL 374665 - EHQ
lL_ — 01 B3 F03
—
L
—° Il
| B
I
| o |
I I
| 0 |
| o |E
: |
R
} o |
: o {H +A
I
} o |
I
| 0 |
| o M
I I
: o I
| To) |
I |
| o la
I I
| o [
| i
L
374866 - EHR
01 B3 FO2



2820

Address and Parity Plugging

ADDRESS CARDS (Continued)

2820 Basic 2-Chan Feature
(AA 021) (AA 121)
Address Card 01B-A3F3 01C-B3B4
Parity Card 01B-A3G3 01C-B3C4
Plug unit address bits on or off to output
Bit Address Bit On Bit Off Qutput
Position Circuit Post Pin | Post | Pin | Post | Pin
P Gen 7 D03 | 13 D08 | 10 | D06
0 Gen 7 D03 | 13 D08 | 10 D06
Comp 2 BO2 6 BO3 4 D02
1 Gen 8 DO3 14 D08 11 BO5
Comp 30 B13 | 26 B12 | 28 D13
2 Gen 1 D03 5 D08 3 D04
Comp 29 D12 | 25 B10 | 27 | D11
3 Gen 16 Do3 | 22 Dog | 19 | BO8
Comp 24 D10 18 BO? | 21 DO?
4 Gen 17 D03 | 23 Do8 | 20 DO7
Comp 15 BO7 2 | BO4 | 12 DG5

part 5800529 w/ rail part 811824, or 815923 and 815924

2820 Address Card Post Layout (Z2Z020)

After EC167197
2219 161310 7

Before EC167197

Low Priority

2820 Priority Card Part 5801438
(Basic) 01B~A3D6 (2 Chan Feature) 01C-B3L4

Normal Priority

3 to
8 to
9 to
4 to

5 1 to
10 7 to
11 10 to
6 4 to

3
9
12
6

S/360

(8/770)
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ADDRESS CARDS (Continued)

2301 Address Plugging

Panet Jumper (Part 5700248) B1C6D07 to Address Pin

Address Pin Address Pin
0 B1B7D13 2 B1B7D11
1 B1B7B12 3 B187810

Signal Cable Connectors

2820 2301
Location 01A-B1 Location O1E-A1
A B
0 Bus Out *
Gray Drum | Drum
A A
1 Tag Qut ** In Qut *
Gray
2 Bus in
Black
3 Tag In
Black Black | Gray
4 + Bus Out *
Gray Drum | Drum
B B
5 + Tag Out** In Out *
Gray
6 +Bus In
Black
7 +Tag In
Black Black | Gray
8 Drum A
Gray EPO
In
9 Drum B ++
Gray White

* Terminate with part 5440649 if last CU or drum on line.
** Terminate with part 5440650 if last CU on line.

+ Dud! Interface Feature,
++2301~2 only.
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ADDRESS CARDS (Continued)

2821 Without Two-Channel Switch Feature Installed

Printer Address In - Address Out

Card location - 21A1D07
To generate address:

Allow - Y Print Address In lines to float for those bits which should
be present.
Jumper other lines to ground,

=Y Print Address 0 In

=Y Print Address 1 In

~Y Print Address 2 In

~Y Print Address 3 In

=Y Print Address 4 In

=Y Print Address 5 In

=Y Print Address 6 In

=Y Print Address 7 In

=Y+ Print Address P In

Address Out 21A3A05, B05

DO7F

DO7K D07}
DO7L

5 C  DO7TM
Do7Pp O—

DO7R DO7Gy
O o

To recognize correct address: Jumper -Y Bus Out to -Y Print Address Out
for those bits which should be present.
Jumper +Y Bus Out to -Y Print Address Out for those bits which should

not be present.

+Y Bus Out 0
=Y Bus Out 0
+Y Bus Out 1
=Y Bus Out 1
+Y Bus Out 2
=Y Bus Out 2

+Y Bus Out 3

=Y Bus OQut 3
+Y Bus Out 4

=Y Bus Out 4
+Y Bus Out 5
=Y Bus Qut 5
+Y Bus Out 6
=Y Bus Qut 6
+Y Bus Out 7
=Y Bus Out 7
~Y Bus Qut P
+Y Bus Out P

AQ5A
oO—0

A05C
o——o

A05D
AOSF
A05G
AQ5J

AOSK
AQSM
AOSP
A0SR
BOSA
BOSC
805D
BOSF
BO5SG
B0O5)
BOSK

BO5SM

AQ5B
o-—-70 ~Y Print Address 0 Out
AQ5E
o——0 ~Y Print Address 1 Out
AQ5H
—O0 .Y Print Address 2 Out
AO5L
oO———0 =Y Print Address 3 Out
A05Q
oO0———0 =Y Print Address 4 Out
BO5B
o¢——0 =Y Print Address 5 Out
BO5E
O—0 =Y Print Address & Qut
BOSH
o0—————0 =Y Print Address 7 Out
BOS5L
o 0 =Y Print Address P Qut
S/360 (8/70) 6-19



ADDRESS CARDS (Continued)
Punch Address In - Address Out (2821)

Address In 21B1E07

To generate address:

Allow -Y Punch Address In lines to float for those bits which should be
present. Jumper other lines to ground.

EO7A

7B
E07C 59_——_—

-Y Punch Address 1 In o¢———-—0
EQ7E EO7D
O O

-Y Punch Address 0 In

-Y Punch Address 2 In  O—

EO7F
-Y Punch Address 3 In O———0 EQ7G

EQ7H -
-Y Punch Address 4 In

EQ7 £EQ7J
-Y Punch Address 5In ©

EQ7L

-Y Punch Address 6 In O———O EQ/M

EQ7P O ‘
-Y Punch Address 7 In

-Y Punch Address PIn  ©

EO7R EQ7Q
—0 O

.

Address Qut 21B1E05, EU6

Jumper: -Y Bus Out to -Y Punch Address Out for those bits which should
be present.

Jumper: +Bus Out to -Y Punch Address Qut for those bits which should
no be present.

EQ5D
+Y Bus Qut 1 O——Q  EQ5E
E05F O———0 -Y Punch Address 1 Qut
-Y Bus Qut 1 —0

EQS
+Y Bus Qut 2 O————0O EO5H

E05) OO0 -Y Punch Address 2 Out
=Y Bus Out 2 o0

K
+Y Bus Qut 3 O0————0 EQ5L
EoSM 0 -Y Punch Address 3 Out
=Y Bus Out 3

+Y Bus Qut 4 O——Q  EQ5Q
EO5R O—————0 -Y Punch Address 4 Out
=Y Bus Out 4 o0

+Y Bus Out 5 o0—0 EQ4B
£06C O————0O -Y Punch Address 5 Out

=Y Bus Qut 5 o——Q

+Y Bus Out 6 O—mm E—%D
v _
EO&F E006—E———-———O -Y Punch Address 6 Out
-Y Bus Out ¢ OO0

EOQ
+Y Bus Out 7 O————0  EggH

E06) O————0 -Y Punch Address 7 Out
-Y Bus Out 7 o——=0

+Y Bus Out P O—————0 EQbL
FO6M O—————0 ~Y Punch Address P Out
~Y Bus Out? oO—-w—u—0O

+Y Bus Out0  O————0 Ep5B

E05C O————0O -Y Punch Address 0 Out
-Y Bus Out 0 Q)
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ADDRESS CARDS (Continued)

Reader Address In - Addregs Out (2821)

Address In 21AB1E(4
To generate address:

Allow -Y Reader address In lines to float for those bits which should

be present. Jumper other lines to ground.
E
-Y Reader Address 0 In 0O—-—-———O4A EQ4B
E04C o
-Y Reader Address 1 in
EQ4E EQ4D
-Y Reader Address 2 In o O O
EQ4F
-Y Reader Address 3 In EQ4G
EQ4H
-Y Reader Address 4 In
EQ4K EQ44
-Y Reader Address 3 In (o] o O
E04L
-Y Reader Address 6 In EQ4M
EQ4P
-Y Reader Address 7 In
-Y Reader Address P In E%R 0 [:84Q
Address Out 21B1E02, E03 =

To recognize correct address: Jumper -Y Bus Out to -Y Reader Address
Out for those bits which should be present.

Jumper +Y Bus Out to -Y Reader Address Out for those bits which should

not be present.

EQ2D
o———0

EQ2F
o—o0

02G

+Y Bus Out 1
=Y Bus Out 1

£
+Y Bus Out 2

oO——O0

=Y Bus Out 2 E%?-J———-O
EQ2K

+Y Bus Out3 O———0
EQ2M

-Y Bus Oyt 3 O—0

EQ2P
+Y Bus Out 4 O———0

EO2R

-Y Bys Oyt 4 O——0
EQ3A

+Y Bus Out 5
EQ3C

-Y Bus Out 5

EQ3D
+Y Bus Oyt 6 O0————0

EQ3F

-¥Y Bus Out 6 3‘.——0
EQ3K

+Y Bus Qut 7
EQO3M

-Y Bus Cut7 O0——-0

EQ3P
+Y Bus Out P
03R

E

=Y Bus Out P O——0
EQ2A

+Y Bus Out 0 O———70

EQ2C
=Y Bus Out 0

EQ2E
o———0

EO2H

EOZL
oO—-0

E02Q
o————-0

E03B
o—0

EO3E
o——-0

EO3L
-0

E03QQ
o—-0

£E02B

8/360 (8/70)
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ADDRESS CARDS (Continued)

2821 With Two-Channel Switch Feature Installed

The TCS feature departs from the standard pattern of address~card plugging.
A pluggable address card is provided for each channel, but only bits 0~4 are
pluggable. These first five bits are plugged in the usual manner, and address
only the control unit; thus, they can be different for each interface connection.
Bits 5~7 are fixed-wired and are decoded to address the I/O device. These bits
are the same for both interface connections.

The permanent assignment of the I/0 device addresses provided by wiring is:

Bits
5 6 7 I/0O Device
1] 0 0 Printer 1
0 0 1 Reader
0 1 0 Punch
0 1 1 Printer 2
1 0 0 Printer 3

Depending on the model of the 2821, addresses XXXXX001 through XXXXX100
for devices not present can be used for other devices on the channel.

Control Unit Address In -~ Chassis 21D1

To generate correct address: For those bits which should be present, jumper
+Y A selected to +Y CU add in. Allow the other address lines to float. Make
the total number of jumpere on each card even by using the ~Y even CU code
jumper.

Channel A
F24A
O——-0 +YCUAAddInO
F24B F24C
O -0 O O +YCUAAddIn 1
F24D F24E
+Y A Selected 0O -0 O- -0 Y CUA AddIn2
F24G - F24F
O —C o————0 +YCUAAddIn3
F24H
o0 +YCUAAddIn4
F24J F24K

o——90 O—— 5
Gnd =Y Even CU Code A

Channel B
H24A
+YCUB Add In 0
H24B H24C
O O O—0 +YCUBAddIn1
H24D H24E
+Y B Selected g -0 O——O0 +YCUBAddIn 2
H24G H24F
O —0 O—O0 +YCUB AddIn 3

H%4H
+Y CUB Add In 4

H24) H24K
Gnd &—0 O————O0 _v Even CU CodeB
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ADDRESS CARDS (Continued)

Control Unit Address Out——Chassis 21D1

To recognhize correct address:
For those bits which should be present, jumper -Y bus out to =Y CU add out.
For those bits which should not be present, jumper +Y bus cut to -Y CU

add out.

Channel A

G24A
+Y Bus Out 0 O—o—rou-—-—0 G24B

G24C O————0 -Y CU A Address 0 Out
~YBus Out 0 © 0

G24) G24H
+YBus Out 1 © O o

G24G —0 =Y CU A Address 1 Out
=YBusOut1 © O

G24D
+YBus Oyt 2 O—0 G24E

G24F O—————0 .y CU A Address 2 Out
-YBusOut2 © o

G24K GoAL
+Y Bus Out 3 o—

G24M —0  ycua Address 3 Out
=Y Bus Out 3

G24pP
4

Y Bus Out 4 G24R %4@

-YBus Qut4 O——0 =Y CU A Address 4 Out

Channel B
E24A
+¥Bus Ot 0 O——0 E24B
E24C o—————0 .
_V Bus Out 0 Y CU B Address 0 Qut
£24J
+Y Bus Out 1 : F E24H
o—0 _
_Y Bus Out 1 Y CU B Address 1 Out
£24D
+Y Bus Qut2 O—m—m0 E24E
E24F O————O0 .Y CUB Address 2 Out
-YBus Qut2 O——0
E24K
+YBus Qut3 O—0 E24L
E24M O——"0 _y CU B Address 3 Out
=Y Bus Out 3
E24P
+YBus Out4 © O E24Q
E24R O————=0  _y CU B Address 4 Out
=Y Bus Out4 O———0
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ADDRESS CARDS {Continued)

Priority Jumper Card

[} C o
Lowest priority wire as shown

t right C
at rig o

Part 4562655 - Jumper
\

at right

o C
Highest priority wire as shown
o C

Before 1/0 Interface EC

For 2821, SMS card YI'M, part 372680:
Lowest Priority: Plug card at 21A1F09
Highest Priority: Plug card at 21A1F08

For 24XX/28XX Tape Control, SMS card EHR, part 374666:
Low Priority: Plug Q—=R

M—»=N
H—=K
High Priority: Plug QP
M—p=1,
H—»G

Locations:

2403/2803 01A3E02 TC 40.12.2

2404/2804 01A1A13 TA 40.12.2 (IF A)
0LA1ALl4 TB 40.12.2 (I B)

After 1/0 Interface EC

High Priority Low Priority
Mod Mod
Relay Relay
Mod Mod
232119161412  [Mod 232119161412 [Mod
o d b v o /m o o dv
b o o & o o 6 v o
242220 1513 1 242220 1513 11
Voltage Pins: Plug Part 815924
Common - Pin 14 Insulator Part 815923
+3 Volts - Pin 12
+6 Volts - Pin 16 Select Out Bypass

Part 5801438
6-24 (8/70)



OPERATOR PANEL

OPERATOR PANEL INDICATCRS i
C
!.
System g ‘.JZJ
Operating Manual Wait CPU 1/0 gj <
_— o
a
Off Off Off Invalid with Power on o
Off Off On  Waiting Not Operating
Off On Off Stopped Not Operating
Off On On  Stopped and Waliting Not Operating
* On Off Off Running Undetermined
* On Off On  Waiting Operating
*On On Off Stopped Operating
* On On On  Stopped and Waiting Operating

* Customer/CE meter should be operating,

$/360 (8/70) 7-1






1052 PRINTER-KEYBOARD

Commands

Command

Write without Carrier Return
Write with Carrier Return
Read

Control Alarm

No-op

Test 1/0

Sense

Status Byte
Bit Name

Attention

Not Used

Not Used
Busy

Channel End
Device End
Unit Check
Unit Exception

SO R WN RO

Sense Byte

Bit Name

0 Command Reject

1 Intervention
Required

2 Bus-0Out Check

3 Equipment Check

INPUT/OUTPUT DEVICES

Bit

[T =R e I e e e B -
[R R R i = R e e
[N T = T R ]
OO OO0 OO
OO O HMMHO
H OO OO OO
QO =P OO

1
1 K9
o s}
1 S
1
0
0 I

Description

Request Buiton

Defined by Sense Byte
Read Cancel Button

Description

Invalid Command
Not Ready

Parity Error on Bus Out
Typewriter Parity Error
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1052 PRINTER-KEYBOARD (Continued)
1052 ~ 2150 Locations

ABCDEFGHIJKLMN

L1
. X Board u
LTI e o e L
=System ¥ Location ®
AEAEFUs i SERERD SN NENY
#2040 «018C1 =
AR EEN SIS ERMESR R YIS
22050 =QICD4 =
SERSENEEREN NV ENINRARE
2060 "O1ED) »
ABNEEEFARIT NSRS

"2150 =(QlABl =

X Board (Card Side)

sSystem ¥ Location®
EERANRAY EENRIUEEEALIN
#2040 #01BD1 =
SRRERREI STV REBER RERN

82050 =QICE4 =
EREIREEIRRERERE NN NN
52060 ®01EE1 ®

BESNESR:RERHSNASESENE

#2150 «QlAC] =
e

nsanvary
Y Board (Card Side)

ABCDEFGH)KLMN

uCy A |CyB |Ground [ .
w CE Bus |CE Bus |CE Bus "l [ "l
Cab Out n » . .
FromChan = - cp -
«B " ] Ke
O-Osl} [] [] Es
L) n2 «C Yu2
[} [3:} -]
=0 [ ] ul Dn
B |T Ca uC [
osU [A On X Over "O "
5 (G N 90— ———-0m || K]
Ne 3 o .
a0 ] ] .
- 1.l 4 . . -
o |T Cu e pm
wA 1A O % Over 90 R
o-0sG |G MNwo———on || | n4
5 s Na 4 Oy N=
[] [} Tw
— - o B e [ —a
oT Ce o P
L [T le]] [Te. R=
ﬂ oG N= Over "N 1#5
=5 N————0u N Ne
L] 5 ] Tw
L] Ce LI M
(esU 0% % Over *O Te
(3] No————o0s N RES
] Nl6 LN .
" ] . .
T < e
Cab In to :LBJ : : :
Next Unit
——— O 0§ n7 [ cu7
L ] [ ] n B | ]
u| [ [] Le
L] n L] L]
. [} [] [}:]
. . ] .
1052 Fest Character Wiring
Ground BCycle A Cycle LBEE CYCIHJ B Cycle
1T [T T 11711 ]
B I O s g[7[1]|Pesired EBCDIC
Cl Bl TTon charocter and/or
J HI Fl El EDCBAIED CBA 1052 control
Tessesisroseisosrcisnrociopsecisrsse 2{ L0 function goes in
Bus TTTT IV 1117 SEPEEIIYENe N 310 this chart for
Bits 7654 3210 7654 3 Q0 7654 3210 40°iqyourpurposes
Aftar layout: SR
On Back Panel- ~On Back Panel- 611)0
IFAB =00 Jumper Corresponding [f AB =10 Jumper Corresponding |7]0]0
(EX 4, 7) Bus Position to Ground (EX 2, &)  Bus Position to A Cycle "W" "M"
IFAB =01 Jumper Corresponding {f AB =11  Leave Bus Pos. Open
(EX 1, 3) Bus Position to B Cycle (EX 0, 5)
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1052 PRINTER-KEYBOARD (Continued)

10562 Keyboard Code Translation and Printer Output

BA 84 21 Print/ 01 23 45 67 Print/ 01 23 45 67
6 Bit Code LC Function 8 Bit Code UC | Function 8 Bit Code

0000 M 1 i 1111 0001 = = o110
000010 2 2 11110010 < < 01001100
00001 3 3 11110011 ; ; o101 1110
00 01 00 4 4 111101 00 : : 01 111010
00 M 5 5 1111 010t % % 011011 00
000110 6 6 11110110 v . o1t o
000111 7 7 1"1Norn > > 011011 10
001000 8 8 11111000 * * 01011100
0ioM 9 9 1111 1001 ( ( 01001101
001010 0 0 1111 0000 ) ) 0o no
11 00 01 Q a 1000 00 01 A A 11 00 00 O
110010 b b 10000010 B B 11000010
110011 c c 10000011 C C 11 .00 00 11
11 01 00 d d 100001 00 D D 11 00 01 00
11 01 01 e e 10 00 01 Q1 E E 1100 01 01
110110 f f 10000110 F F 11000110
1nmorn g g 100001 N G G 11000t N
11 10 00 h h 10 G010 00 H H 11001000
111001 i i 100010 01 i | 11 00 1001
100001 i i 10 01 00 01 J J 11 01 00 01
100010 k k 1001 0010 K K 11010010
100011 ] 1 1001 00 M L L 11 01 00 11
1001 00 m m 1001 01 00 M M 11010100
1001 OV n n 1001 01 01 N N 11 01 01 01
10 01 1Q o o 1001 0110 O O 11 01 0) 10
1001 11 p p 1001 01 1 P P 1101 01 1}
1010 00 q q 1001 10 00 Q Q 1101 1000
101001 r r 1001 10 0} R R 1011000
010010 s 5 101000 10 S S 11100010
01001 t t 1010 00 11 T T 111000 N
01 01 00 u v 101001 00 U u 1110 01 00
01 01 01 v v 101001 OV \% \'% 111001 01
010110 w w 101001 10 w W 11100110
o101 N x x 101001 N X X 111000 1
011000 y y 101010 00 Y Y 11101000
01 10 01 z z 10101001 Z z 11101001
10 00 00 - - 01100000 - —— ctionm
11 00 00 & & 01 01 00 00 + + 01 00 11 10
01 00 00 @ @ 01111100 ¢ ¢ 01 001010
1010 1 $ $ p1o1i1oNn I | 01011010
0010 N ’ ! ornnion " u onnn
0110 1 , , 011010 11 | I 010011 1
111011 . . 01001011 - — oo nn
01 00 01 / / 01 10 00 01 ? ? orion n
11101 Tab Tab 00 00 01 OV TAB TAB 00 00 01 OV
101110 Bksp | Backspace | 0001 01 10 Bksp | Backspace| 00 01 01 10
oo LF |Line Feed | 00 1001 O1 LF | Line Feed | 001001 O
00 00 00 SP Space 01 00 00 00 SP Space 01 00 00 00
10110 NL | New Line | 0001 01 01 NL | New Line | 0001 01 01
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1412/1419 READER SORTER

Commands
Bit
Command P 0 1 2 3 4 5 6 7
Test 1/0 1 0 0 ¢ O O O O O
Sense ¢ 0 0 0 0 0 1 0 o
Read Backwards P 0 0o MM 1 1 0 0
Write (Diag Only) o 0 0 0 0 0 0 0 1
Read P 0 0 MM ¢ 0 1 0
Control P MM MM 1 1 1 1
No Op i1 0 0 0 0 0 0 1 1
Control Commands
Bit
Command P 0 1 2 3 4 5 6 %
Select Stacker A 1 1 0 1 o 1 1 1 1
B 0 1 0 1 1 1 1 1 1
0 i 0 0 0o o0 1 1 1 1
1 o 0 0 0 1 1 1 1 1
2 o 0o 0 1 o0 1 1 1 1
3 i 0 0 1 1 1 1 1 1
4 o 0 1 o o0 1 1 1 1
5 1 0 1 o 1 1 1 1 1
6 1 0 1 1 o0 1 1 1 1
7 0 0 1 1 1 1 1 1 1
8 o 1 0 o0 0 1 1 1 1
9 1 1 0 o0 1 1 1 1 1
R 1 1 1 0 0 1 1 1 1
Pocket Light Control 1 1 1 1 1 1 1 1 11419
Only)
Engage 0 1 1 1 0 1 1
Disengage o 1 1 o0 1 1 1 1 1

1419 Status Byte

The single address and dual address adapters use the same status
byte format except as noted. There are separate status bytes for
the primary and secondary control units on dual address machines.

Bit Name Meaning
0 Not Used
1 Not Used
2 Not Used
3 Busy Control unit and device busy to all com-
mands except test I/0.
4 Channel End Control unit may be disconnected from

the interface.
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Bit

Name

Device End
Unit Check

Unit Exception

1412 SAA Sense Byte 1

Bit

0

=) BTN U o] =t

[=>]

Name

Command
Reject

Intervention
Required
Bus Out Check

Data Check
Overrun

Late Read

Document
Spacing Error

1412 SAA Sense Byte 2

Bit

W N RO

Name

Amount Field |
Error

Process Control
Field Error
Account Number
Field Error
Transit Routing
Field Error
Serial Number

1412/1419 READER SORTER (Continued)

Meaning

Machine has completed a command.

Set by command reject, intervention re-
quired, bus out check, auto select, data
check, or overrun.

Read command has been given but there
are no documents between the separator
and PDS6 and the separator is off. (This
bit is not used in the SCU status byte.)

Meaning

Two read commands without intervening
stacker select; stacker select command
on an auto select document. If stacker
select is accepted and another is issued
for same document, invalid control
command or a write command.

Jam, motor not running, film stop, full
pocket, empty hopper or sort compare.
Bus out parity error.

Not Used

Select field not read correctly.

Channel did not accept character in
allotted time,

Document under read head without read
backward command.

Document spacing too small or
document too long.

Meaning

Not Used
Not Used
Not Used

Unreadable character, special symbol
missing or sequence error, field

F missing and read field key depregsed,
overrun in field, field length invalid,
and late read indicator on.

Field Error J
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1412/1419 READER SORTER (Continued)
1419 SAA Sense Byte 1

Bit Name Meaning
0 Command Two reads without an intervening
Reject stacker select; a stacker select issued

for an auto-gelect document. If a
stacker select is accepted and another
is iasued for same document, invalid
control command and a write command
when not in diagnostic mode,

1 Intervention Jam, motor not running, film stop, full

Required pocket, empty hopper, sort compare or

endorser stop condition.

2 Bus Out Check  Bus out parity error.

3 Not Used

4 Data Check Selected field not read correctly.

5 Overrun Character not accepted in allotted time
and late stacker select command.

6 Auto Select Document rejected because late read,
document spacing and overlength
€errors,

7 Document Document gpacing error (pre-sort

Spacing machines only).

1419 SAA --SAA and DAA, PCU Sense Byte 2

._]?'E Name Meaning

0 Not Used

1 Not Used

2 Document under Set on or off depending on location of
Read Head document when sense command is given.

3 Amount Field
Valid

4 Process Control

5 ii:ilc()luzta;imber Field is read without error, inciuding
Fie].d Valid fsymbols, When I‘ead fie].d key is

6 Transit Field operated.
Valid

7 Serial Number
Field Valid

8-6 (8/70)



1412/1419 READER SORTER (Continued)

1419 DAA — PCU Sense Byte 1

Bit

0

T W

~ o

Name

Command
Reject

Intervention
Required
Bus Out Check

Data Check
Overrun

Auto Select

Description

Write command when not in diagnostic
mode; invalid command; read command
with modifier bit 2 or 3 when machine is
not in 1419 sort mode.

Jam, motor not running, film stop, full
pocket, sort check, endorser stop, B/N
advance check stop.

Bus out parity check.

Not Used.

Selected field not read correctly.
Channel did not accept character in
allotted time.

Document spacing error.

Not Used.

1419 DAA — PCU Sense Byte 2

(Same as 1419 SAA Sense Byte 2)

SCU —— Sense Byte 1

Bit

L2 SN L A

=]

Name

Command
Reject

Intervention
Required
Bus Out Check

Late Stacker
Select
Auto Select

Operator
Attention

Description

Two stacker select commands between
external interrupts; stacker select com-
mand before first external interrupt or
with document still under read head.
Batch numbering advance or pocket light
control command with the feature unin—
stalled; invalid command.

Same as PCU sense byte 1, bit 1.

Bus out parity error.

Not Used.

Not Used.

Stacker select command issued to a
document past the selector station.

Set to a stacker select command issued
to an auto select document.

A batch numbering update command
issued with the batch numbering switch
off.
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1442 CARD READ PUNCH

Commands

Command

Read
Write
Control
Test 1/0
Sense
No-Op
Punch Diag
Read Diag

Modifiers

Eject

Select Stacker 2
Card Image
1400 Mode

x is ""don't care' bit

Status Byte

=

qmmpw!

Sense Byte

Bit
it
1
2
3

Ha

8-8  (8/70)

it Name

Busy

Channel End

Device End

Unit Check -- further explained by sense byte

Unit Exception -- EOF and last card has been read

Name

Command Reject

Intervention Required -- not ready

Bus-Out Check

Equipment Check -- reader check, punch check,

Bit

0 1 2 3|4 5 6 7
M M M 0 0 0 1 0
M M M 0 0 0 0 1
M M ¢ 0 0 o 1 1
o 0 0 o0 0 o 0 O
x x 0 0 0 1 0 0
0 0 x X x x 1 1
X X 1 1 0 1 0 0
X X 0 1 0 1 0 0
1 M M =x - - -
M 1 M M x - - -
M M 1 M x x - -
M M M 1

Descrigtion

Description

invalid card code punched and
data error on CE read or write.

Data Check -~ invalid card code on read
5 Overrun Check



Commands

Command

Write

Control (Skip or Space)

Test I/0
Sense

Diagnostic Read
Diagnostic Write
Diagnostic Control

1443 PRINTER

Modifiers for Write and Control

Operation

Space 1 Line
Space 2 Lines
Space 3 Lines
Skip to Channel 1
Skip to Channel 2
Skip to Channel 12

Carriage Operation on a Write is a space or skip after print. On
a Control, it is an immediate.

Status Byte

Bit Name
0,1,2
3 Busy
4 Channel End
5 Device End
6 Unit Check
7 Unit Exception

Bit
0 1 2 3]4a 5 6 17
M M M M M 0 o0 1
M M M M M 0 1 1
o 0 0 o 0 o0 0 0
¢ 0 o o0 o0 1 o0 o0
6 0 ¢ o0 1 1 0 o0
i 0 o o0 1 1 0 1
1 0o ¥ 1 o 1 1 1
Bit
0 1 2 3 4
c 0 0 0o 1
¢ 0 0 1 0
¢ 0 o0 1 1
1 0 0 0 1
1 0 0 1 o0
1 1 1 0 0
Description
Not Used
Command stored or status stacked.
Channel 9 sensed in carriage tape.
Channel 12 gensed in carriage tape.
s/360 (8/70) 8-9



1443 PRINTER (continued)

Sense Byte

Bit Name

0* Command
Reject

1* Intervention
Required

2% Bus-0Out Check

3*

4&5

T*

8~-10

Equipment
Check

Typebar Selection

Channe!l 9

Description
Because read-backward command
was received, or because more than
3 line spaces were requested, or
because skip to channel 0, 13, 14, or
15 was received.

Printernot readybecause forms check
ranout or jammed, or stop key or car-
riage stop key pressed, or cover inter-
lock open or ribbon check {1445 N1 only;
end of MICR ribbon sensed).

Parity error on bus—-out during initial
selection with command-out tag up,
or data transfer with service-out tag
Llp.

Printer malfunction because of buffer
register parity error or typebar
synchronization error.

Changed only by repositioning the
typebar-character indicator switch.

0 0 52-character set

0 1 13-character set

1 0 39=-character set

1 1 63-character set
Not Used

Hole sensed in channel 9 of carriage
control tape during last write or
control command,

* Sets Unit Check, Bit 6

(8/170)



Note:

Commands

Control

No Operation

Set Audible Alarm
Set Bac and Stop
Set Bac and Start
Insert Cursor
Remove Cursor

Set PFK

Write

Write Direct

Write Buffer

Read

Read IPL

Read Buffer

Read Cursor

Read Manual Inputs

Read X - Y

Sense

Basic Sense

Test I/O

- 2 - Buffer, Char Gen. Cursor,

Option Codes - 1 - Buffer

Bit

Hex

03

0B

07

27

OF

1F

1B

01

01

02

02

06

0E

12

04

00

2250 MODEL 1 GRAPHIC DISPLAY UNIT

Summary of Status and Sense Information

Options Status Byte
Required
Bit Name
0 Attention
2 Unused
3 Busy
4 Channel End
5 Device End
1 6 Unit Check
7 Unused
1
Sense Byte 0
2
Bit Name
2
0 Command Reject
3 1 Unused
2 Bus Out Check
3 Unused
4 Data Check
5 Unused
6 Buffer Running
7 Unused
1
2
4

- 3 - Program Function

- 4 - Alpha/Numeric or DF Key

Sense Byte 1
Bit Name

Light Pen Detect
End Order Sequence
Character Mode

3-7 Unused

N = o

Sense Byte 2
Bit Name

0,1 Unused
Bac - 8,192
Bac - 1,096
- 2,048
Bac - 1,024
Bac - 512
Bac - 256

N oUW
w
)
[¢]

Sense Byte 3
Bit Name

Bac - 128
Bac - 64
Bac - 32
Bac - 16
Bac - 8
Bac - 4
Bac -2
Bac -1

OV h WO

S/360 (8/70) 8-11



2250 MODEL 1 GRAPHIC DISPLAY UNIT (Continued)

Orders
SM BYTE MC BYTE
MODE ORDER DESIGNATION HEX CODE HEX CODE MNEMONIC REMARKS
Enter 2-Byte No-Op 2A 80 GNCPA
End Order Sequence 2A 81 GEOS 2-Byte Class
CONTROL Start Regeneration Timer 2A 82 GSRT
Enter 4-Byte No-Op 2A CO GNOP4 _
Transfer Unconditional 2A FF GTRU 4-Byte Class
Enter Graphic Mode
Point Plot 2A 00 GEPM
GRAPHIC Enter Graphic Mode 2-Byte Class
Line/Vector 2A 02 GEVM
Enter Point Plot Incremental * 2A 04 GEP 12
Enter Vector Plot Incremental * 2A 05 GEV 12
Enter Fixed Space 40 GECP
Size A - Unprotected 2A gg gg?}g
Enter Fixed Space 41 GECP
CHARACTER Size B - Unprotected 2A 51 GEVG 2-Byte Class
Enter Fixed Space
Size A - Protected 2A 44 GECP
Enter Fixed Space
Size B - Protected 2A 45 GECP
Enable Switch Detect * 2A 84 GESD
LIGHT PEN Disable Light Pen Detect * 2A 85 GDPD
Enable No Switch Detects * 2A 86 GENSD
Transfer On No Detect * 2A FD GTND 4-Byte Class

*QOperational Only When The Graphic Design Feature Is Installed,
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2250 MODEL 3 DISPLAY UNIT;
2840 MODEL 2 DISPLAY CONTROL

Summary of Status and Sense Information

Commands
FEATURES
CLASS COMMAND DESIGNATION HEX CODE REQUIRED
No Operation 03 None
Set Audible Alarm 0B None
Set Buffer Address and Stop 07 None
Control | Set Buffer Address and Start 27 None
Insert Cursor OF ANKB
Remove Cursor 1F ANKB
Set PEK Indicators 1B PEKB
Write Write Buffer 01 None
Read Buffer 02 None
Read Cursor 06 ANKB
Read Read Manual Inputs OE ANKBand/or PFKB
Read X-Y Position Regs 12 None
Read Output Register 0A None
Read Device Register 16 Film Unit Only
Basic Sense 04 None
Sense
Test I/0 00 None

Status Byte

g

oUW

Name

Attention

Status Modifier
Control Unit End
Busy

Channel End
Device End

Unit Check

Not Used

Sense Byte 0

0

-1, U

Command Reject - Invalid Modifier Bit In Command or
Invalid Command Sequence
Not Used
Bus Out Check ~ Bus Out Parity On Command or Data
Byte
Equipment Check - Parity Error On Data Received At
2250
Data Check - Buffer Parity Error During Read Buffer
Regeneration, or ANKB or Cursor
Sequence -
Not Used
Buffer Running - Regeneration In Progress
Not Used

S/360 (8/70) 8-13



2250 MODEL 3 DISPLAY UNIT; 2840 MODEL 2
DISPLAY CONTROL (Continued)

Sense Byte 1 Mode Orders
Bit Name SM BYTE MC BYTE
0 Light Pen Detect - Light Pen Detect Occurred MODE ORDER DESIGNATION HEX CODE | HEX CODE MNEMONIC REMARKS
1 End Order Sequence - 2250 Regen Stopped by EOS Order i 7
2 Character Mode - Set When In Character Mode, Cleared When Enter Graphic Mode Absolute
In Graphic Mode Point Plotting 2A 00 GEPM
3 Not Used Enter Graphic Mode
4 Not Used Graphic Absolute Yector 2A 02 GEVM
5 2840 Output Check - 2840 Parity Error On Transmitted 2250 Data Enter Point Plot Incremental
6 2840 Input Check - 2840 Parity Error On Received 2250 Data 2-Byte Mode 2A 04 GEP12
7 Not Used Enter Vector Plot Incremental
2-Byte Mode 2A 05 GEV12
Sense Byte 2 Enter Character Mode Fixed 40 GECF 2-Byte Class
Basic Size Unprotected 2A 50 GECV
Bit Name Enter Character Mode Fixed {ﬁ GECF
Character Large Size Unprotected 2A 5] GEVC
0 Not Used Enter Character Mode
1 Bit 15 (High Order Bit) - Content of Address Register of Basic Size Protected 24 44 GECP
. Selected 2250 Enter Character Mode
z Bit 14 Large Size Protected 24 45 GECP
3 Bit 18 Enter 2-Byte No-Op A 80 GNOPZ
4 Bit 12 End Order Sequence A 81 GEOS
5 Bft 11 Start Regeneration Timer 2A 82 GSRT
M Bit 10 Control Enter 4-Byte No-Op 24 GO GNOP4
d Bit 9 Transfer Unconditional 2A FF GTRU 4-Byte Class
Store X-Y Defl. Regs in Buffer 2A EA GSXY
Sense Byte 3 Move Immediate Address 2A EB GMVA
) Move Immediate Data 2A EC GMVD 6-Byte Class
Bit Name Defer-Response to
0 Bit 8 Light Pen Detects 2A 83 GDRD
1 Bit 7 Enable Switch Detect 2A 84 GESD 2-Byte Class
2 Bit 6 Light Pen Disable Light Pen Detects 2A 85 GDPD
3 Bit 5 Enable No Switch Detects
4 Bit 4 QOperation 2A 86 GENSD
3 Bit 3 Permit Detect Interrupt 2A 87 GDPI
Transfer On Deferred Detects 2A FC GTDD
Transfer On No Detect 2A FD GTND 4-Byte Class
Note: For further description of status and sense combinations refer to Field

Engineering Theory of Operation Manual, IBM 2250 Display Unit Model 3;
2840 Display Control Model 2, SY27-2135,
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Command Decoding

Channel
Command

Sense

Write

Read

Control

2702
Command

Sense
Write
Auto Wrap

Dial*
Break
Poll

Read
Prep Rd
Inhibit
Search
SADZER
SADONE
SADTWO
SADTHREE
Enable
Disable
No-Op

Pseudo**

2702 TRANSMISSION CONTROL

Command Byte Input

to 2702 (Bus In)
PO 12345

0000001

0 00000090

6

0

LCw

Command

Field
4 5 6

10

111

T

0

1

LCW
Mode
Field
4 2 1

ICwW
TC
Field
21

* Decoded by channel as write command and by 2702 as control command.
** Stack from channel.

Note: Information on the IBM 2701 DAU may be found in the Field
Engineering Maintenance Diagrams Manual, IBM 2701 Data

Adapter Unit, SY27-2020.

Information on the IBM 2703 may

be found in the Field Engineering Handbook, IBM 2703 Trans-
mission Control, SY27-0033.

5/360
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2702

[t
L

ATCIR STOQATAVAT

) UONOATITNNT L ars .
NSMISSION CONTROL {Coutinued)

Mode Control Codes from Control-Type Command,

Bits 3, 4, and 5

Mode Name Mode Field Position
4 2 1
No further definition
required 0 0 g
Enable 0 0 1
Dial 0 1 0
Disable 0 1 1
Mode Control Codes from Terminal Controls
Mode Mode Name
Field TTY
Pos. | IBM Typel IBM Type 11 TTY Type I Type I
000 Control Mode Control Mode | LTRS Mode | Not Used
001 Text In Downshift | TextIn Mode FIGS Mode
Mode
010 Text Cut Downshift| Text Out Mode | LTRSSearch
Mode Mode
011 Not Used Not Used FIGS Search
Mode
100 Not Used Not Used Not Used
101 Text In Upshift Not Used Not Used
Mode
110 Text Out Upshift {Not Used Not Used
Mode
111 Not Used Not Used Not Used
8-16 (8/70)
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L1-8

Sequence Control Cards

Sequence
Field Position
4 2 1
0 0 0
9 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

IBM Terminal Control

Type 1

Receive Transmit
Reset Reset
Not Used Data
Receiving  Halt
Timeout Prep End
Not Used Not Used
LRC LRC

Not Used Not Used
End End

IBM Terminal Control

Type II
Receive Transmit
Reset Reset
Not Used Data
Receiving Hait
Timeout Prep End
Not Used Not Used
Not Used Not Used
Not Used Not Used
End End

TTY Terminal Control Type 1
WTC Terminal Control

Receive

Reset

Data

Receiving

Timeout

Not Used

FIGSH

A

End

Transmit

Reset
Data
Halt
Prep End
Not Used
Not Used
Not Used

End

TTY Terminal Control

Type I

Receive Transmit
Reset Reset
Not Used Data
Receiving  Halt
Timeout Prep End
Not Used Not Used
Not Used Not Used
Not Used Not Used
End End

(panuijuod) TOUINOD NOISSTWSNVHEL 20L2



2702 TRANSMISSION CONTROL (Continued)

Status Bytes (Initial and Ending)

Bit

0

ki

8-18

Name

Attention

Status Modifier

Control Unit
End

Busy

Channel End

Decode End

Unit Check

Unit Exception

(8/170)

Description

(2702 does not set this bit in the status
byte).

Test I/0 instruction decoded on initial
selection. Unit busy or machine reset
(power on, manual, or interface reset)
while in initial selection,

Unit busy or machine reset while in
initial selection,

Unit busy or machine reset while in
initial selection.

No-op decoded during initial selection.
Receive operation in progress when write-
type command is about to be inserted.
End sequence set in a send/receive
operation,

No-op decoded during initial selection.
Receive operation in progress when write-
type command is about to be inserted. End
sequence set in a send/receive operation,

If stacked on initial selection and other
than Test I/0 or No-op.

Parity check on command byte during
initial selection. Invalid command byte
decoded during initial selection. Channel
End and Device End (4 and 5) and one of
the following: not operate, equipment
check, bus-out parity, timeout, overrun,
command reject, and data check. Receive
operation in progress when write-type
command is about to be inserted.

End sequence on a write poll command.
EOT received while in sequence 2 of a read
command. Negative answer to poll from
1050 in control mode of a receive opera-
tion.



Sense Byte

Bit Name

0 Command
Reject

1 Intervention
Required

2 Bus-0ut Parity
Check

3 Equipment
Check

4 Data Check

5 Overrun
6 Receiving
7 Timeout

2702 TRANSMISSION CONTROL (Continued)

Description

Invalid command decoded during initial
selection,

Phone line becomes not operational during
a read or write operation in other than
sequence 0 or 7.

Parity check detected (during initial selec-
tion) in command byte. Parity check
detected during service cycle.

Serial data bit and line adapter transmitter
do not match (write operations only).
Initial selection and command already
stored. Enable and disable command not
executed.

Terminal controls signaled stop time for a
character (in read operation only), but the
line was not in mark state.

VRC check, LRC check, @reSponse toa
message, stop bit error, echo check on
TTY.

In read operation, one character (or more)
was destroyed because channel failed to
service when required.

Timeout in progress, and space is received.
As long as command field does not hold con—
trol code, space is received and bit count
and strobe count fields are all 0's.

Stop from channel or halt I/O while in re-
ceive control.

Timeout 28 sec (strobe count and bit count
fields are all 1's) in modes 001 and 101 of
read operation. Timeout 2 sec in mode 000
of read operation.

8/360 (8/70) 8-19



2800/2400 TAPE CONTROL

2800/2400 Feature Summary

FAA

MIS

TTRK

9TRK

NRZI

Model Compatibility

Dual Density

SIMS

SXT

DC

8-20 (8/70)

RPQ for Federal Aviation Agency
machines.

Multiple interface switch. Allows two-
channel operation of 2803/2403; manual or
program controlled.

Allows TCU to handle Models 1, 2, 3
NRZI seven-track MTU.

Allows TCU to handle Models 1, 2, 3
NRZI nine-track MTU.

Companion feature with seven- or nine-
track compatibility.

Allows Models 1, 2, 3 to run on Model 2
TCUs.

Allows Models 4, 5, 6 to run in nine-track
NRZI mode.

Simultaneous read while write. Available
on Models 1, 2, 3, 4, 5, 6 tape drives and
Models 1 and 2 TCUs.

Sixteen address feature. Allows operation
of 16 tape drives on one TCU.

Data convert. Allows seven-track binary
conversion to nine-bit bytes.



Commands

2800/2400 TAPE CONTROL (Continued)

Command Code 0 1 2 3 4 5 6 7
Write ¢ o o0 0 0 o0 0 1
Read 0 0 0 0 0 0 1 0
Read Backward 0o 0 0 0 1 1 o0 O
Sense 0 0 0 0 0 1 0 0
0 0 € € € 1 1 1 (Tape motion operation)
Control [D D M M M 0 1 1 (7-trackmodesettingop)
1 1 N N N 0 1 1 (9-track mode setting op,
Models 4-6; NOP for
Mod 1-3)
C ¢ ¢ (Control Code) *N N N
6 0 0 Rewind (REW) 0 0 0 1,600bpiPE reset
0o o 1 Rewind and Unload (RUN) condition
0 1 0 Erase Gap (ERG) 0 0 1 800 bpi NRZI
0 1 1 Write Tape Mark (WTM)
1 o0 0 Backspace Block (BSB) * QOther bit patterns in this group
1 0 1 Backspace File (BSF) are reserved for future use.
1 1 0 Forward Space Block (FSB)
1 1 1 Forward Space File (FSF)
D D (Density Set) -- Seven—-Track Operation Only
0 0 200 bpi
0 1 556 bpl Seven-Track
1 0 800 bpi reset condition
1 1 Set nine-track mode, Models 4-6

Note: Nine-track operation overrides but does not reset a seven-track mode
setting. Seven-track operation overrides but does not reset a nine~track
mode setting. Nine-track operations on Models 1, 2, and 3 force 800 bpi

and odd parity.

Reserved for diagnostic use only

Set density; set odd parity; data converter on (Note 1);
translator off. Reset condition (Note 2).

Request track in error (TIE). Nine-track NRZI only; (Request
TIE issued to 2 Model 4, 5, 6, 7, PE or 2415 results in NOP).
Set density; set even parity; data converter off; translator off.
Set density; set even parity; data converter off; translator on.
Set density; set odd parity; data converter off; translator off.
Reset condition if data converter feature is not installed with

Set density; set odd parity; data converter off; translator on.

M M M (Mode Modifiers)
0o 0 0 NOP (No operation)
0 0 1
0o 1 0
0 1 1
1 0 0
i 0 1
1 1 0
the seven-track feature.
1 i 1
Notes:

1. A read backward command overrides data converter on mode set.

2. Reset condition if data converter feature is installed with the seven—
track feature. This command will be rejected by control units that
have the seven—track feature, but do not have the data converter
feature installed. Density, odd parity, and translator off will be set.

5/360 (8/70) 8-21



2800/2400 TAPE CONTROL (Continued)

Status Byte
Bit Name

0 Attention
1 Status Modifier

2 Control Unit
End

3 Busy

4 Channel End

5 Device End

6 Unit Check

7 Unit Exception

8-22  (8/70)

Description

Not used.
Present with busy to indicate TCU busy.

Signaled by the TCU:

(a) At completion of operations during which
a TCU busy was indicated.

(b) At the completion of a control immediate
operation during which a unit check or
unit exception is detected.

When presented without bit 1 (status modifier
bit), indicates that the tape unit is husy.

Indicatea that a read, read backward, write,
mode set or sense has been completed, or
that a control command has been accepted.

Indicates that the tape unif has completed
operation at TU level of command. Device
end indicated with channel end at the comple~
tion of command.

Set whenever:

(2) Any bit i1s on in sense byte 0.

{b) Tape unit performing read backward,
backspace record or backspace file into
or at load point.

{c¢) A rewind and unload is completed at the
TCU level.

Set when:

(a) A write, WTM or ERG operation is per-
formed in the end of tape area.

(b) A tape mark is sensed during & read, read
backward, forward space record, or back-
space record,



(oL/8) 098/S

£2-8

Sense Byte 0

2401-2404, 2415 and 2420 Interpretation
Models 1-3 Models 4-7
Bit Designation {and Models 4-6, 800 bpi, NRZI Mode) (1,600 bpi, PE)
0 | Command reject Set when a write, write tape mark, or erase command is addressed
to a file protected tape unit, or a data-converter-on control com~
mand that is addressed to a seven-track tape unit is recognized on
a TCU with the seven-track compatibility feature but without the
data converter feature.
1 | Intervention required | Set whenever tape unit status A is ipactive, i.e., tape unit is nof
ready or nonexistent. See 'Sense Byte 1."
2 I Bus-out check Set whenever even parity appears on the information bus lines from
the channel to the control unit.
3 | Equipment check Set with bits 0, 1, 5, 6, 7 of byte 4 Set with Reject TU (byte 4-1). Failure
to detect BOR on a Write.
2415 seis with write clock/delay counter check only. With the 2420 attachment feature on the
2803, Equipment Check will be set ona
WT M operation, if a Tape Mark is not
detected during the Read Back Check.
4 | Data check Set when data error occurs. (Bits 0-4 and 7 of byte 3 and Set when data error oceurs. (Bits 0-4 and
bits 3-7 of byte 4 set data check.) 7 of byte 3 and bits 3-7 of byte 4 set data
check.
5 | Overrun Read op - bytes were being read faster than the channel could accept them.
Write op ~ the chanpel did not respond to a service-in request with Service Out (or Command Out)
within a specified time. Data transfer stops as soon as Overrun is detected.
6 | Word count zero Set during a write operation if transfer of data is prevented before the first byte of data. When
word count zero is set, no tape motion occurs.
7 |Data converter check | Set during data convert read operation of data block does not have a multiple of 4 bytes.
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Sense Byte 1
2401-2404, 2415 and 2420 Interpretation
Models 1-3 Models 4-7
Bit Designation {and Models 4-6, 800 bpi, NRZI Mode) (%, 600 bpi, PE)
0 | Noige The NOISE bit is set differently depending on the type of control unit. The methods of seiting NOISE are described

for each control unit.

2803 Model 1 (SMS TCU)

1.

2.

3.
4.

Read FWD or FSB. Noise is set if bi-clip bits occur during "Forward Siop Delay." These bytesare notirans-
ferred but cause the delay counter to be reaset to zero and thus prolong tape motion.

Read backward. Noise cannot be set, Any hi-clip bits oceuring after the actual daia record and before "back-
space reset read condition' is activated will cause read elock to run and the byte transferred. Data check
should occur beeause of LRC errors, ete.

Backspace block., Noise bit cannot be set.

Write WIMor ERG. Noise is setif anyhi-clip bits occur during wriite delay. This also sets data check.

2803 Model 2 (SMS TCL)

1,

A S

"

NRZI, RD F&D, RD BKWD, F3B, BSB, FSF, and BSF, Noise ia set if Hi-elip bits cccur during "top delay”
(RDD 173-511).

NRZI write, WTM, or ERG. Noise is sei if any hi-clip biis occur during write delay. This also seisdata check.

PE RD FWD or RD BKWD. Noise is set if a data check occurs during 2 RD FWD or RD BKWD.
PE Write. Noise i3 set if a BOR is detected during write delay. Data check is also set,
Overrun with Data Check, PE and NRZI, Noise is set if an overrun snd data check occur.

2803 Model A01 (SLT TCU)

1

2,

RD FWD, FSB, BSB, FSF, and BSF. Noise is get if hi-clip bits occur duriog stop delay. These bytes cause
read clock to run and delay counter to reset to zero and thus prolong tape motion uniil DC reaches 512,

BD Backward. Noise is set if hi-clip bits occur during "stop delay." These bytes cause read clock to run,
and delay counter to reset to zero and prolong tape motion until DC reaches 512, These byies are transferred
and will probably cause data check,

WRITE, WTM, or ERG. Noise and data check are set if hi-clip bits occur during write delay.

Overrun with Data Check. Noise is set if overrun with data check occurs.
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2803 Model A02 & B02 (SLT TCU)
1. NRZI. Noise is set for all conditions listed for Model A01 SLT TCU.
2. Data Check (PE). Noise is set with any read or write data check.
3. No Data Transfer (PE). Noise is set if a ""start read pulse" (PE character recognized) has not resulted in an
interface service request at the time EOB is detected. Data check is also set.
4. Overrun with Data Check (PE). Noise is set if overrun with data check occurs.

2415
1. (NRZI) WRITE, WTM, or ERG. Noise is set if read bits occur during write delay. Data check is not set.
2. (PE) Read Data Check. Noise is set on every PE read data check.

TU Status A Selected and ready.
TU Status B Not ready, or rewinding, or under the control of another TCU via the 2816 Switching Unit. Assuming no outstanding
(non~2415) device end status, the bits determine response to initial selection as follows:
TU Status B Tape Unit Tape Unit Tape Unit Status
Status A Status B

0 0 Nonexistent

0 1 Not ready

i 0 Ready and not rewinding and not switched.

1 1 Ready and rewinding or switched or power is down on a tape unit attached through a

swifching unit,
(2415) No references to the 2816 Switching Unit apply.
Seven-track The selected tape unit has the seven-track feature installed. Same for 2415, Always 0 for 2401-2403
Models 4-7.

Load point The selected tape unit is at load point.
Selected and write The selected tape unit is in write status. The bit is on if the tape unit is not ready.
status
File protect The selected tape unit is in file protect status.
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Bit Designation

2401 -2404, 2415 and 2420 Interpretation

Models 1-3
(and Models 4~6, 800 bpi, NRZI Mode)

Models 4-7
(1, 600 bpi, PE)

7 | Not compatible

Not used, always sget to zero,

Tape unit and/or control are not compatible
with mounted tape (indicated after read
from load point).

Sense Byte 2
2401-2404, 2415 and 2420 Interpretation
Models 1-3 Models 4-7
Designation {and Modela 4-6, 800G bpi, NRZI Mode) (1, 600 bpi, PE)

TIE (Track in Error

Containg the track in error bits thai are on at the end of a read or

read backward command if a data check was encountered. At the end

of a read or read backward operation with no data check, and at the
end of zll other commands, bits 6 and 7 are set to 1. Sever-track
tape units set 6 and 7 on.

2415 sets bits 6 and 7 to 1 unconditionally.

Contains a 1 in the track that had envelope
loss during a write operation. Indicates
Dead Tracks after a read operation.

Sense Byte 3
2401-2404, 2415 and 2420 Interpreiation
Models 1-3 Models 4-7
Bit Designation {and Models 4-6, 800 bpi, NRZI Mode) (1,600 bpi, PE)
0 | R/W VRC A vertical redundancy check occurred during a read or read backward operation. Indicator is not set after an over-

run or after receipt of a stop signal. Sets data check. With the 2420 attachment feature on the 2803, a R/W VRC

can also be set during a read back check of a wriie operation.

1| LRCR (Modela 1-3)
Multiple Track
Error (Models 4-6)

A longitudinal redundancy check occurred during write, write tape
mark, read; or read backward operation.

Sets data check.

More than one dead track on a read or read
backward operation. A phase error on read
or read backward. While writing, a velocity
check due to track 1 frequency variations.
The 2420 also sets MTE as a result of Tape
Unit Velecity Checking. Seis data check.

2 Skew

Excessive skew detected by a read back check during a write, write
tape mark, or erase operation. Sets data check.

Excessive skew detected during a read or
read backward operation. Sets data check.
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Set when ending all ones following data block

3 |CRC (Models 1-3) (Track 0 only). Incorrect bit pattern in the CRC register at the end
END DATA of g read or read backward operafion. Sets data check. is not properly recognized, or is improperly
- i f . 8
(Models 4-6) 2415: Not applicable recognized before actual end of data. Sets
data check.
4 |Skew reg VRC A character with incorrecti parity detected in read register during Indicates at least one track with low signal
{(Models 1-3) write or write tape mark operation, Sets data check. while writing. Sets data check.
Envelope check
{Models 4~6)
4 | Read reg VRC A character with incorrect parity detected in read register during Indicates at least one track with low signal
(2415)| (Models 1-3) write or write tape mark operation, while writing.
Envelope check
{(Models 4-6) _
5 Phase encoding Mod 1, 2, 3 with mode compatibility and not ready. Selected tape unit is set to PE recording mode.
6 | Backward The selected tape unit is in backward status.
7 | C compare R/W Register (2415 Read Register) did not equal that out of the data register (SLT TU I/O Regigter). Sets data check,
Note: Bits 0-4 and 7 of byte 3 indicate data checks. Any of these will set data check (bit 4, byte 0). 2415: Bit 7 causes equipment check.
Sense Byte 4
401-2404, 2415 and 2420 Interpretation
Models 1-3 Models 4-7
Bit Designation (and Models 4~6, 800 bpi, NRZI Mode) (1, 600 bpi, PE)
0 |Echo Check Write echo check (2803 SMS Mod 1 only). Sets equipment check. Not used.
1 |Reject TU Selected tape umit failed torespond to set read or set write status when instructed, or became not ready during
execution of a tape mofion operation. Equipment check is set.
2420: Also sets TU reject if tape does pot get up to speed in a specified time.
2 |Read Clock Read clock VRC (2803 SMS Meod 1 only). Not used.
3 |Write Clock Write clock VRC (2803 SMS Mod 1 only). Write trigger VRC (except 2415)
(Mod 1-3) sets data check,
Write Trigger
{Mod 4-6)

(penupuod) TOHINOD EdV.L 0073/008%



ge-8

(oL/8)

2401-2404, 2415 and 2420 Inferpretation
Models 1-3 Models 4-7

Bit Designation {and Models 4-6, 800 bpi, NRZI Mode) (1,600 bpi, PE)

4 | Delay counter [Delay counter VRC (28063 SMS Mod 1 only). During read or read backward, a loss of
(Mod 1-3) envelope during beginning of 40 zeros.
Start Read Check Sets data check.

(Mod 4-6)

5 | C Sequence IThe sequence indication in the TCU which is on at the end of an The sequence indication in the TCU which

6 | B Sequence loperation. Sets equipment check. is on at the end of an operation. Seis

T | A Sequence data check.

Sense Byie b
2401-2404, 2415 and 2420 Interpretation
Models 1-3 Models 4-7

Bit Designation (and Models 4-6, 800 bpi, NRZI Mode) (1,600 bpi, PE)

0 Reserved for Always zero Always zero
future use

1 Reserved for CE

function
5 None When on, indicates diagnostic mode on SLT control unit only. Always zero
7 Reserved for RPQ use | Always zero Always zero

Notes: Sense byte 5, bit 1, indicates the condiiion of the CE utility trigger.
Sense byte 5, bit 6, indicates ap SLT TCU.

Sense byte 5, bit 7, is turned on by some RPQ's. All other bits of byte 5 will be zeros.
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2820/2301 STORAGE CONTROL

2820 Control Unit

Channel Commands

Modifiers
3 4
Commands 9 5
Control A Control B
Read Search Hi 1 6
Write Search Eq 0 7
Sense Search
Hi/Eq Command
Modifier
22| 21| 20
1 4 5 6 7
Commands HI = K Channel

Write Data

Write Key, Data

Write Count, Key, Data
Write Home Address

Write Record Zero

Write Qverflow

Erase

Search Equal ID

Search Equal! Key

Search Equal Home Address
Search HI ID

Search Hl Key

Search Hl Equal ID

Search H Equal Key

Read Data

Read Key, Data

Read Count, Key, Data
Read Home Address

Recd Record Zero

Read Count

Read Initial Program Load (IPL}
Control Seek (BBCCHH) ****
Control Recalibrate **
Contro| Restore **

Control No Op

Control Cyl Seek (CCHH) ***+*
Control Head Seek (HH) *
Control Set File Mask
Release ***

Reserve ***

Test 1/O

Sense |/O

CP O A= e O OO —~0 OO mO e TOOOOOOOD = O — — —
OO0~ e e i e e, OO0 COO0OOOO OO

OO0 0COO0OOOOOOOLOLLO —~——=—=0QO00O0DOOOOO
DO ~0 00000000 OD0—~—00—=—~—000000O0C
OO0OO00 e et OO OOCOO0C it 0O - OQO—=-0=—-0D0CO — =
C OO0 & —m et 2 OO OO OO m— ot =t ettt ot =t —

CO—--0C000LOROXXXXXXXXXXXXXoco0o0000 §°

OO et et it OO et et DD et ot =t A DO O =t O et ot Dot et O — = OO O w

Note: X on search and read commands BO can be either 0 or 1. if 0, head switching
will not take place when index point is detected. If 1, head switching will take
place when index point is detected (multiple track mode).

* Head seek command has the domain seek function in 2820.
** Executed as no-op in 2820,
*** Can be tested off=line by command toggle switches only.
**%*% Parform same seek operation,
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2820/2301 STORAGE CONTROL (Continued)

Channel Interface Lines

Channel to 2820

Bus Out —-—~QL———>

BA0O1T BACO1
Adr Out———————>| AAO11 AAQ31
Opn Out ——————| AAQ6] AA031
Sel Out ——— | AAOI 2820 AAQD51
Service Out ———| AAQ71 AADBT
Commgand Oyt ———*{ AAD31 ADOOT
Hold Out ————*| AA011 ACO11
Supprass Out ——»| AA201
Clock Out ——————1 AA041
Metering Qut -———»| AAD41 AA041
2301 o 2820 2820
Write Gate Active ————»| FCO11 DEO21
Read Bus ——4) »| F8021 FBOO1
Clock »| FBO21 FC021
Index »| FBO21 FAQQT
Field Adr Parity Check —————»| FCO001 FA031
File Operative »] FCOI DEO21
AA041
AA041
FAC41
FAO41

8-30 (8/70)

2820 o Channel

Bus In ————-(2)»

Adr ln ——»
Opn In————p
Sel In —————»
Service In ————»
Request In ————»

Status In —————»

Metering In ————

2820 to 2301

Write Gate ————»
Write Bus -—(Q—>
Head Select ————»
Sel File -——.——(-3—2—.-—p
Field Addr __"0_92_'
Resat Writers —
Inhibit Enable ——»
Run Meter —
Set Far ————p

Reset Far ——



2820/2301 STORAGE CONTROL (Continued)

Sequence Indicators

P —1! Check
RPB ec|
Track Format _I’T—I._—/Ii T{Qf Area  lBytes L

Sequence T 1 Sync Bit , Stii I 7
Indicator 0 Hold i
All Reset
Tumoffs Start  Phase Sk B’:: On Read gom:le Rsead Elnd
RPE  Trks 0,1,2,3 gw Y ea ample
roee Rings Counter Defect

Search
Run Wrife HA
I | I L | IRPB | | l { |Check|
Track Format Burst K HA {ea

of 1's T BYRes \

Sequence Index !’:&2 3 485 I3 7
Indicator Write RPB Write Data Flow 3 Write End
Turnoffs W-r'sfe S?lnc and 5hift 1 Check Sample
Menitor On Bit On Write Bits On Write
at Count 59
@ Writing of Counf Area
Address RPB Count ‘Arec Chec
Track Format IMu‘ker l le L_J + I IByf&s
S equence f R'; ;e Wri te 6 + T
indicator 0 A SyncBit Write Check
Turnoffs Count 26 1 182 485 Bits 7
{Other than R0)  Data Check Write. Write Byte Count 4 End
Area AM Bit { ppp Sample
On Write
e o — ~v S
RO Only ‘ 0
No AM Written Count 3 HA Same as for Other Than RO

Check Area

Wrmng of Key or Data Area

RPB Key Or' Dt Ar Check
Track Format /‘5&2] /l 4;y5 r Data Area /IBY‘%

ISe;quence 5 Write RPB Data Flow 3 6 7

ndicator Syne and Shift i

Turnoffs Count 3* erte Syne ]yg)n Write g;::k End
Count Chk Bit Bits sample
Or Key Chk On Write

*Sequence Indicator 0 Tumed Off Immediately After Being Reset On When the Key
Or Data Area Is Written In Execution Of a Formatting "Write" Command

Seek
Byte Count g8 7 6 5 4 3 2 1 0
Address Transfer 8 I 8 | C l C | H I H
From Channel A
1 | .
Sequence  Reset Byte Data Flow 3 2 3,4,5,6,&7
Indicator Counter Turned On Ser TAR Count Finished
Tumoffs 5,687 and Head Select
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BUS REGISTER

PARITY 0 1 2 ) “ s ¢ 7 ey
C2N2 B32  CaN2 BO3 C2N2 BOL  C2H2 BO5  C2M2 BO7 C2M2 308  C2M2 809 C2w2 810  C2m2 MI2 c2K2 D12
BAI01 miol w0l wmiol wmiol miol Mot wiol "o win

SUFFER REGISTER SEEK MASK —
PARITY ° | ] 3 b H 6 7 I 0
C2N2 D13 C2M2 002 C2N2 0O%  C2N2 005  C2M2 DOG  CIN2 D07 CINZ D09  C2N2 010  CIN2 O1) canz 90)
miol Mol w0l wiol 1Y Mol wmiol ol miol Kl
HRA WAITE  READ am  SEMSE geanck HiGH £quaL | [MRITE MsK \
C2M2 DOA  CC2H2 DOB C2W2 B12  C2M2 BOS  CIM2 BI3  C2M2 BO7  CZM2 D02 camz elol| caw2 013 can2 o0k
w10l )il ool w10 10} ®10: K101 B0 ®in it
HODIFIERS
3 ) 2 ) 4 5 6 7 ) 2
€2M2 005 C2H2 D06 C2KP DO7  C242 DOS C2H2 DIO  C2M2 D11 C2M2 D12 C202 D13 C2M2 BO2 c2u2 w05
5100 xiot ol ®iol K10 Kol actol wiol | acii il
STATUS
s'z:m or AR STATUS RN fSTATUS o o i
3381 50k 0302 MOS 302 D07  G2A1 DOZ  B2A2 DG4 |DIA7 M5 B2AZ D05 E2A2 DO7  B2A2 DO6 0262 804
AOH MOM MO ACOOI AD0O1 DFOSI  ADOOI 0021 D001 ool
INTERFACE CLOCK
RUN o ! 2 ) 4 5 6 7 2HD RUN
B242 D02 B2A2 DOV B3AZ 805  B2AZ BO7  B3AZ BOB  BIA2 BOS B2A2 BIO  B2A2 812 B2A2 B3 242 203
A800) ARIT  ABOII AB021 AR21 A A®Ol AB2I  ARO21 ABOOY
cLocK DATA FLOV
RUN 0 ! 2 3 | 1 2 3 CHAIN
D2A2 DI1 D242 D06 D2A2 DO7  D2A2 D09  D2A2 IO $362 813 8362 002  s3s2 DOM DIA? ¥)
bCoo! 0co3l  BcoN  ocodd o3l oao01 DAOO1 DA0O? 08001
COUNTER RESVD ey
CTRL 32768 16384 8192 Lo9% 2048 1024 512 256 CHNL A
EIN7 B02  EIN7 803 EJN; 0Oh  EIN) 305 E3N7 BO7 EINT 808 EIN7 09 E3N7 B1O E3N7 DI p2MEOk
€021 g0l Eclon €clol €101 ECION Eclot g0l Eclol c::':’:
::'E‘:,""C'T 128 o 32 16 [ 4 2 1 l::g;?“
E3N7 B2 ESN7 BI3 E3N7 D02 EDN7 DOW  E3N7 0O5  EIN7 006 E3N7 DO7  E3N7 DOM  E3NY DIO
Ec101 €10l Eclo Eciol €0y g0l ecion 10} eciol
1ND ICATORS
- oRIvE ° 1 2 3 A 5 3 7
b283 B0z 0283 %03 |o2E3 BO4 D203 BOS  D2A2 02 D242 DOW  D2A2 DOS D282 D10 D2E2 D09 0262 D07
00001 0001 DFOTI oFo71 oFO7! DFO7V  DFOBI DFOB1 0F081 oFOB)
FORMAT STATES
" WA CHK  COUNT  CNT CHK  KEY  KEY CHK  DATA  DATA CHK R0 Rl
DIA2 B3 D2A2 BON D242 BO5  D2A2 BO7 D22 BOB D2A2 BO9  D2A2 BIO D2A2 BI2  D2A2 B3 02A2 D02
D001 00011 ool o011 oozl ppo21 boozl  poo2) 00031 00031
FILE ADRESS REGISTER FILE HEAD WRITE  WRITE READ \ox-HA
PARITY 3 1 2 | SELECT SELECT  GATE  MOMITOR  MONITOR
BIA2 002  B3AZ 004 B3A2 BI3  B3A2 DOS| B3A2 D06 DIA7 BOM  B3A2 DO9 B3A2 DIO  B3A2 D11 0247 b10
FAIO1 FAlOL  FAlON FAlOl Fco21 Fco2i DE02y  Feoll Feoll D000t
TRACK ADDRESS REGISTER —
PARITY
PARITY 0 1 2 3 4 5 6 7 HONITOR
BJA2 03 B)A2 POL BIA2 AOS  B3A2 BO7  B3AZ BOB BIA2 BO9  B3A2 BIO B3A2 B2 B3A2 B2 w62 iz
FAlOl FAIOI  FAlON FAlO FAIOT  FAIOL FAIO1  FAIOY Falol Feon
LA
I BT 0 Gt "t 2 "T 3
D283 508 D263 BOS 0283 BIO D283 BIZ
ookl 2051 ) 8071
UNIT CHECKS
SEMm M me am o WA gwn wee o
D282 309 §3A2 DO7 EIES CO6 D282 BOS  D2A2 D12  B3B2 M09 B3A2 DIZ  DZA2 DI} 0202 807 A2 D13
okl FCO3T  mOSI o2l o021 %031 08051 ceo21 DHO21 06021
G W s WD e s e S
252 BIO D282 808 D262 12 D252 B13 0382 BOZ  D2B2 802 0282 002 D22 DOk D282 BO3 8382 803
ost DHOOL  pcO3t M7t Feot ceoll  Geos £cozt 88071 DG021
I DEVICE  CONT CU SWITCH CLOCK |
ENO CONN o 0 \ 2 3 u 5
0203011 8203809 | 8203803 8243007 8203803 8243011  B2J380 824300k  B2J3R13 l
SCANNER CHANEL A DEVICE RESERVED
° ‘-—I ALL IF-2 INDICATORS ‘ 0 i 2 3
B23004 8203807 ON LOGIC ADI9T B2K3B04  82LIOGH  B2L3803 »2K3011 |
CHANNEL B
SCANNER SEL ouT DEVICE RESERVED =
0 ! ) susy nEQ N PROP o \ 2 3
23812 02380k | B2k3807  B2K3007  B2K38I3  B2K3803 | 2 a2k3m09  B2U3813 8203007

$103BOIPU] ToUBd
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2820/2301 STORAGE CONTROL (Continued)

Sense Byte Definition
BYTE 0 COMMENTS

Bit 0 Command Reject

1 Intervention Required
2 Bus Out Check
3 Equipment Check
4 Data Check
5 Overrun Set by late command or service overrun
6 Not used
7 Invalid Address Command reject is also set
BYTE 1

Bit 0 Data Check in Count Field Data check is also set

1 Track Overrun
2 End of Cylinder
3 Invalid Sequence Command reject is also set
4 No Record Found
5 File Protect Command reject may also be set
6 Service Overrun Overrun is also set
7 Overflow Incomplete File protect or end of cylinder or
invalid sequence; command reject
may also be set.
BYTE 2
Bit 0 Unsafe Equipment check is also set
1 Shift Register Check Equipment check is also set
2 Skew Failure Equipment check and LRC bit(s) also set
3 Counter Check Equipment check is also set
4 Compare Check Equipment check is also set
5 Not used
6 Not used
7 Not used
BYTE 3
Bit 0 Longitudinal Drum bit 0 parity error
1 Redundancy Drum bit 1 parity error
2 Checks Drum bit 2 parity error
3 Drum bit 3 parity error
(Data check or skew fallure is also set
with drum bit parity error.)
4-7 Not used
BYTE 4

Bit 0 Sequence Indicator 0

Sequence Indicator 1
Sequence Indicator 2 If any sequence indicator is on when
Sequence Indicator 3 sampled, equipment check is set.

Sequence Indicator 4
Sequence Indicator 5
Sequence Indicator 6
Sequence Indicator 7

2 O s o
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2820/2301 STORAGE CONTROL (Continued)

BYTE 5

Bit 0—4

COMMENTS

Not uged--all zeros

Data modifier 1

Read operation

Write operation

Overflow incomplete 18 also set

Byte 5 contains a command byte which informs the channel whether an overflow
incomplete occurred on a read data or a write data cperation. All sense bits
in bytes 0, 1, 2, and 3 cause unit check to appear in the status byte.

File Mask Register

Write Mask Seek Mask Always Zero
B0 Bl B2 B3 B4 BS B6 87
Write Mask
A0 Bl Significance
1 1 Permit all write commands
0 0 Permit all write commands except write home
address and write RO
1 0 Permit all write commands except write HA, RO,
CKD, CKD erase and CKD overflow
0 i Permit no write commands
Seek Mask
Significance
B2!83 | B4
0| o 0 Permit all seek commands
o|j o 1 Permit cylinder seek and head seek
0f 1 0 Permit head seek
o 1 1 Permit no seek commands
1§ 0 0 Invalid
11 0 1 Invalid
1 1 0 Invalid
1 i 1 Invalid
8-34 (8/70)
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Nowber of 3it Celbs

of Bit Timen
—
todex 6 6105 B2 &5 B 6 B 66 8 -] M 866 B & B 6 6 05106 n/éo\“aﬂ ?"cm 6 8234 lodem
- ] H N} ] [3 [3 C C r
|""' H lrl IAIH p| JNT(H p| | Do b ol BN EY I L I AN Al lrl l"* Iu AM .g:, Dwra In sl
Ot 1s [ K ’ K ; olx . K ] X : U 1 L I
1 Mome Address Area 1 Record © | _Record Coll 1 \ / 1 Record Call » 1
T - T T T ~1
o ~\/
Note: Heavy lines indicate presencs of bit in euch bit tewck
Addron Aron 1 2 3 ‘ 5 . 7 8 a—————Byte Number ' - o ome
1
l:l [=—| Flog | Cylinder § Cylinder | Heod Heod |®Check | Check | Check
]
O uc T4 i5csche” |+ Firme check Byre
-I.m‘KS;ILu JMr L, o 1 Gk | Girdehen)
thout 1 4 7 9 10 1
] 3 s 3 ] 27 Dore
r . k] |1 o20,438p0m],
A : Fiog | Cylinder | Cylinder | Heod | Heod | Regerd Key |°"°| |°""| Civack | Check | Check I_:-l Spacifld by DL | Check | Check | Check
-
- Recard identifler { ID) !
r
L Count Area ] Count Check Area | Dota Aren Data Check Area .
| T 1 ] ]
Recoed Call
with Koy Areo
Key Data
] Vdertical to Coumt Area of Record Celt  |§ Rl liwassapres |* R 110 20, 483 Bytes | +
AM : ot Key hres evcept Koy Longin #0 |1 : Spocifiod by KL | Chock | Chack | Cheek ’ : spum.ab,’&. Chack | Cheek | Check )
i 4 3
Coumt
1 Count Area ) ChackAreo | KeyAsa ) Kay Chack Amva | Dota Aven 1 Data Chack Arse .
] 1 1 I 1 T L] L2070% |

18I0 NOBLL 10832

(penurjuo)) TOUINOD ADVHOILS 10£2/0282



2820/2301 STORAGE CONTROL (Continued)

2301 Head Conversion

Section0 Section | Section 2 Section3 Section 4
2301
Heod

Reg Dec | Hex | Dec | Hex | Dec | Hex | Dec | Hex | Dec | Hex
00 00 0 00 40 28 80 50 120 78 160 AD

] 01 1 01 41 29 81 51 121 79 161 Al

02 02 2 02 42 2A 82 52 122 7A 162 A2

03 03 k| 03 4] 28 83 53 123 7B 163 Al

04 04 4 04 44 2C B4 54 124 7C 164 Ad

05 05 5 05 45 2D 85 55 125 7D 165 A5

06 06 .} 06 44 2E 86 56 126 7E 166 Ab

" 07 07 7 07 47 2F 87 57 127 7F 167 A7
S| 08 08 8 08 48 30 g8 58 128 80 168 A8
2| 09 | 09 9 | 09 | 4 | 3 [ 89 | 59 {129 | 81 { 169 [ AP
gl w jw [1w | oa| 50 | 32 | 9% | 5a |13 |8 170 | AA
= Il 11 1 08 51 33 21 5B 131 83 171 AB
12 12 12 nC 52 34 92 5C 132 84 172 AC
13 13 13 oD 53 35 *3 5D 133 85 173 AD

14 14 14 0E 54 36 94 5E 134 86 174 AE

15 15 15 OF 55 37 9?5 5F 135 87 175 AF

16 i6 16 10 56 38 96 &0 136 88 176 BO

17 17 17 11 57 39 97 61 137 89 177 Bl

18 18 18 12 58 3A 98 62 138 BA 178 B2

i9 19 19 13 59 38 99 63 139 8B 179 B3

00 20 20 14 60 3C 100 64 140 8C 180 B4

01 21 21 15 61 3D 101 65 141 8D 181 BS

02 22 22 16 62 3E 102 86 142 8E 182 BS

03 23 23 17 63 3F 103 &7 143 aF 183 B7

04 24 24 18 64 40 104 68 144 20 184 B8

05 25 25 19 65 4] 105 69 145 21 185 B?
04 26 26 1A 64 42 1056 6A 146 92 186 BA

07 27 27 1] &7 43 107 68 147 23 187 BB
L] o8 28 28 1C 68 44 108 6C 148 24 188 BC
;c’: a9 29 29 1D 69 45 109 6D 149 95 189 BD
s 10 30 30 1€ 70 46 110 13 150 26 i%0 BE
é 1t 3 31 IF 71 47 111 &F 151 97 191 BF
12 32 32 20 72 48 112 70 152 98 192 Co

13 3 ]33 21 73 49 113 71 153 99 193 Cl

14 34 i 34 22 74 4A 114 72 154 QA 194 C2
15 35 35 23 75 4B 115 73 155 28 195 c3
16 36 36 24 74 4C 116 74 156 °C 196 C4

17 37 37 25 77 4D 117 75 157 9D 197 C5

18 38 k1) 26 78 4F 118 76 158 9E 198 &}

19 39 39 27 79 4F (k4 77 159 oF 199 c7
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Reader Commands

Read
Control
Sense

*Write Diagnostic
Check Read
1400 Compat Read
No~Op

Modifier Bit
0 1 2

OO o o KK
O -HOR ORE O XK
H ek e XM XYM a o

Punch Commands

Write and S8

Read

Sense

No-Op

1400 Compatibility}
Write

PFR Write Feed and S8

1409 Compatibility

PFR Write Feed and SS
Diagnostic Check Read

Modifier Bit
0 1 2

oo MK
= o KK
H K=o

2821 CONTROL UNIT

Bit

SR RO o XM
or koo MM
coc o ~=o MM
oo oCcCoOoC
coococcoo
CORRKEO
OO
H OO O MO

Read {Data Mode 1)

Read {Data Mode 2)

Read and Feed - Stacker Select R1
Read and Feed - Stacker Select R2
Read and Feed - Stacker Select RP3
Read-No Feed

Feed Stacker Select R1 {Control)
Feed Stacker Select R2 (Control)
Feed Stacker Select RP3 (Control)

Bit

X X X 0 0 90 0 1
i 1 0 o O 0 1 O
o o0 06 o 0 1 o0 O
6 0 o ¢ 0 O 1 1
X X X 1 0 0 0 1
X X X 0 1 0 0 1
X X X 1 1 0 0 1
¥ 1 0 ¢ 0 1 1 ¢

Write (Data Mode 1)

Write (Data Mode 2)

Write Feed and Stacker Select P1
Write FFeed and Stacker Select P2
Write Feed and Stacker Select RP3

*This command is addressed to the punch.
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2821 CONTROL UNIT (Continued)

Printer Commands

Write
Control (Space —Skip)

Write and Space Suppress

No-Op
Diagnostic Read
Print Check Read
Diagnostic Write
Senge

Modifier Bit
012 3 4

H O OO
-0 O O O Q
-0 0 0 00
O O KR RFEO
©C O o Q=

UCB Only

Block Data

Reset Block Data Check
Condition Load Format
Load UCB Folding
Load UCB No Folding

1404 Printer
Feed and Write

Read
Diagnostic Check Read

8-38  (8/70)

Bit
0o 1 2 3|4 5 6 7
X X X X X o0 0 1
X X X X X 0 1 1
o 0 o0 0 0 0 0 1
o 0 0o 0 0 0 1 1
o 60 0o 0 o 0 1 O
0 0 0 0 0 1 1 0
0 0 0 0 0 1 0 1
o o 0o o o 1 0o O
Space 1
Space 2
Space 3
Skip to Channel 1
Skip to Channel 2
Skip to Channel 12

Bit
0 1 2 3}4 5 6 1T
o0 1 1 1 0o O 1 1
0 1 1 1 1 0 1 1
1 1 1 o0 1 o0 1 1
i1 1 1 1 o o 1 1
1 1 1 1 1 0 1 1
X X X X X 1 0 1
o 0 0o O o0 0 1 0
O o0 ¢ 0 o0 1 1 o0



2821 CONTROL UNIT (Continued)

Reader/Punch Status Bits

Bit Name

0 Attention

1

2

3 Busy

4 Channel End

5 Device End

6 Unit Check

7 Unit Exception

Description

Used only in 1400 compatibility mode. The
bit is on only during the 6.5 milliseconds
that the 1400 provisional feed latch is ac-
tive. It indicates the time when a valid
stacker select command can be given to the
reader. Logic 42.14.01.1.

Not Used.
Not Used.

The device is executing a previous com-
mand, or a device—end or channel-end is
pending.

Signifies the end of data transfer. Thisbit
will not be set by a rejected control com—
mand.

Signifies completion of the previous com~
mand or the device has just been made
ready. This bit is not set by test /O or a
rejected command.

Unit check is set by the errors and inter-
locks stored in sense register bits 0, 1, 2,
3, 4, and 6.

Unit exception or end-of-file pertains to
the reader and PI'R. The reader has
processed and stacked the last card.
'"Ready' is not allowed to drop until unit
exception has been presented to the chan—
nel. When unit exception is signaled for a
PFR read command, a card is still at the
pre~check station.
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2821 CONTROL UNIT (Continued)

Printer Status Bits

Bit Name

0

1

2

3 Busy

4 Channel End

5 Device End

6 Unit Check

7 Unit Exception
8-40  (8/70)

Description
Not Used.
Not Used.
Not Used.

The printer is executing a previous com-
mand, or a device-end status i8 pending.

Signifies the end of the printer's use of the
channel. This bit is not set by a test I/0O
command or if a command is rejected
during initial selection.

Signifies completion of the previous com-
mand, or the printer has just been made
ready. This bit is not set by test I/0 or
a rejected command.

Unit check is an indication of the various
errors and interlocks stored in the sense
register.

Unit exception indicates channel 12 has
been sensed in the carriage tape.



Sense Byte, Reader

Bt

0

Name

Command
Reject

Intervention
Required

Bus-Out
Parity Check

Equipment
Check

Data Check

Unusual
Command

Sense Byte, Punch

0

Command
Reject

Intervention
Required

Bus-Out

Parity Check

Equipment
Check

2821 CONTROL UNIT (Continued)

Description

A command has been received that is un-
acceptable to the reader, such as 'write!
or 'read backward'. Two consecutive
feeds with no intervening read is also re-
jected.

"Ready' has dropped due to:
Stacker full Transport jam
Hopper empty Stop key
Feed stop Cover open

Bus-out parity check of the command.

A card reader error:
Translate check
Address check
Hole count
Data register parity.

Invalid card code was read. More than
one hole punched in rows 1-7 in any one
column,

Not Used.

Two successive read commands without an
intervening feed.

Not Used.

A command was received that is not ac~
ceptable to the punch, such as 'read back-
ward' or 'control’. (In PFR mode, two
successive PFR write commands without
an intervening punch-read command are
also rejected.)

The punch is not ready due to:
Stop key Stacker full
Hopper empty Feed stop
Chip box full or  Transport jam
migsing Cover swiich.

Bus—out parity check of the command or
data being transferred. (Note: Card will
not be punched.)

A punch error from:
Punch translate Data register parity
Hole—-count check Address check
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2821 CONTROL UNIT (Continued)

4 Data Check

5

6 Unusual
Command

7

Sense Byte, Printer

_]§_§£ Name

0 Command
Reject

i Intervention
Reguired

2 Bus-0Out Check

3 Equipment
Check

4 Data Check

5 UCS Parity

6 Unusual
Command
Sequence

7 Channel 9

8-42  (8/70)

{Used only with optional punch feed read
feature.) An invalid card code was read.
More than one punch in rows 1-7 in any
one column.

Not Used.

(Used only with optional punch feed read
feature.) Two successive read commands
were received.

Not Used.

Description

A command was received that cannot be
executed, such as 'read backward' or
'space' more than three lines. If the UCB
feature is installed, a load UUCB command
will be rejected if it is not preceded by a
condition load format command.

'Ready' has dropped due to:
'End of forms' or 'forms check!
Stop key pressed
Sync check
Mechanical interlock open

Bus-out parity of the command or data
being transferred.

This is a program-resettable error. A
print buffer parity check or hammer check
was detected.

Indicates an 'uncomparable character' was
detected (UCS only). If a 1404 is attached,
it indicates an invalid card code was de-
tected with the read compare feature.
{Note: An invalid card code is defined as
having two or more punches in rows 1-7

in any given column.)

A parity error was detected in the UCS
buffer (UCS only).

1404 only.

Channel 9 was sensed by the carriage
brushes.



2821 CONTROL UNIT (Continued)

2821 Print Hammer Driver Locations

Print . Print Print
Position Location Position Location Position Location

45 G-14 89 G-10
02 G-25 46 E-14 20 G-10
03 E-18 47 E-14 91 G-21
04 E-18 48 G-14 92 G-21
05 G-18 49 G-14 93 E-09
06 E-18 50 G-14 94 E-09
07 E-18 51 G-23 95 G~09
08 G-18 52 G-23 96 E-09
09 G-18 53 E-13 97 E-09
10 G-18 54 E-13 98 G-09
11 G-25 55 G-13 99 G-09
12 G-25 56 E-13 100 G-09
13 E-17 57 E-13 101 G-20
14 E-17 58 G~13 102 G-20
15 G-17 59 G-13 103 E-08
16 E-17 60 G-13 104 E-08
17 E-17 61 G-22 1056 G-08
18 G-17 62 G-22 106 E-08
19 G-17 63 E-~12 107 E-08
20 G-17 64 E-12 108 G-08
21 G-24 65 G-12 109 G-08
22 G-24 66 E-12 110 G-08
23 E-16 67 E-12 111 G-20
24 E-16 68 G-12 112 G-20
25 G-16 69 G-12 113 E-07
26 E-16 70 G-12 114 E-07
27 E-16 71 G-22 115 G-07
28 G-16 72 G-22 116 E-07
29 G-16 73 E-11 117 E-07
30 G-16 7 E-11 118 G-07
31 G-24 75 G-11 119 G-07
32 G-24 76 E-11 120 G-07
33 E-15 ™ E-11 121 G-19
34 E-~15 78 G-11 122 G-19
356 G-15 79 G-11 123 E-06
36 E-15 80 G-11 124 E-06
37 E~15 81 G-21 125 G-06
38 G-15 82 G-21 126 E-06
39 G-156 83 E-10 127 E-06
40 G-15 84 E-10 128 G~06
41 G-23 85 G-10 129 G-06
42 G-23 86 E-10 130 G-06
43 E-14 87 E-10 131 G-19
44 E-14 88 G-10 132 G-19
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2841/2314 STORAGE CONTROL

Commands
Command p Hex Code :
Type Command Name Single Multi-
Track Track
Control Seek (BB CC HH) 07 -
Seek Cylinder (CC HH) 0B ——
Seek Head (HH) 1B -
Recalibrate 13 -
No Operasation 03 -
Set File Mask 1F -
Space Count oF --
Restore (2321 only) 17 -
Sense Test 1/0 00 -
Sense 1/0 04 -
Read Read Data 06 86
Read Key-Data (8 8E
Read-Count-Key-Data 1E 9E
Read Home Address 1A 9A
Read RO 186 96
Read Count i2 92
Read IPL 02 -—
Write Write Data 05 -
Write Key-Data 0D -
Write-Count-Key-Data 1D -
Write Home Address 19 -
Write RO 15 -
** Write Bpecial) Count-Key-Data 01 --
Erase 11 -
Search Search Equal ID 31 B1
Search High ID 51 D1
Search Equal-Hi-ID 71 F1i
Search Equal Key 29 A9
Search High Key 49 Co
Search Equal-Hi Key 69 E9
Search Equal HA 39 B9
*** Search Equal Key Data 2D AD
*+* Search High Key Data 4D CD
*x* Search Hi-Eq Key Data 6D ED
**** Continue Scan Equal 25 A5
**%* Continue Scan High 45 Cs
*¥*+* Continue Scan Hi Eq 65 E5
#xx*% Continue Scan, No Compare 55 D5
*¥xx Continue Scan, Set Compare 75,35 ¥5,B5
Switching * Reserve Device B4 -
* Release Device 94 -
MSC ¢ Initiate Buffer E3
Load Buffer El
Read Buffer E2
Buffer Reset C3

* Special feature used with Two-Channel Switch.
** Special feature used with Record Qverflow.
*** Special feature used with File Scan.
¥*¥+ Used with File Scan with Record Overflow.

T MSC 2314 Multiplex Storage Control Feature (RPQ).
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Seek Address

:2841/2314 STORAGE CONTROL (Continued)

T Cell Number |Cylinder Number | Head Number
e
P Byte 0 Byte 1| Byte 2 Byte3 |[Byte4 Bytes
2311 0 0 0 0-202 0 0-9
2302 Models 3 and 4 0 0 0 0-249 0 0-45
2303 0 0 0 0-79 0 0-9
2321 0 0-9 0-19 0-9 0-4 0-19
Subcell Strip Bar Head No.
2314 0 0 0 0-202 0 0-19

File Protection

The significance of the file mask bits is:

Inhibit Write Home Address and Write RO
Inhibit all write commands
Inhibit Write Home Address - Inhibit Write R0 - Inhibit Write

Count, Key, and Data

Permit all write commands

0 Permif all seek and restore commands
1 Permit Seek CCHH and HH CCWs

0 Permit Seek HH CCW

1 Inhibit all seck commands

B0 Bl

0 0

0 1

1 0

1 1
B3 B4

0

0

1

1

B2 B Bs BY
0 0 0 0

Status Byte

Bit Name

0 Attention

1 Status Modifier
2 Control Unit End
3 Busy

4 Channel End

5 Device End

6 Unit Check

7 Unit Exception

Note
Not Used
Used with Search and Control Unit Busy.
The control unit has finished an operation.
Indicates addressed access mechanism is moving;
or used in conjunction with Status Modifier to
indicate Control Unit Busy.
The control unit has received all the data from the
channel needed to do the operation called for and

the channel is freed.

Indicates that an access mechanism is free to be
used.

Indicates that a control unit or programming
error or device hardware check has been detected.

End-of-TFile.

58/360 (8/70)
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2841/2314 STORAGE CONTROL (Continued)

Sense Information Summary

Sense Bit:
Position Condition
Byte 0
Bit
0 Command Reject includes Invalid Command, Invalid Sequence,
and File Protected.
1 Intervention Required
2 Busg Out Parity
3 Equipment Check
4 Data Check
5 Overrun
6 Track Condition Check
7 Seek Check. Set command reject if program error,
Byte 1
Bit
0 Data check in count field; also causes Byte 0, Bit 4
(Data Check) to be turned on.
1 Track Overrun. Indicated on Write,
2 End of Cylinder
3 Invalid Sequence may cause Command Reject (Byte 0, Bit 0)

to be turned on.
4 No Record Found
5 Flle Protected zlso causes Command Reject (Byte 0, Bit 0)
6 Missing Address Marker
7 Overflow Incomplete

Byte 2
Bit
0 Unsgafe
1 Not Used
2 Serializer/Deserializer Check Also turn on Equipment
3 Not Used Check Byte 0, Bit 3
4 ALU Check
5 Unselected Status
Byte 3
Bit 2311 2321 2302 2303 2314
0 |Ready Drive Ready Access Ready Busy
1 {On Line Drive Access On Line
Operative Operative
2 [Unsafe Read Safety Read Safety Unsafe
3 |-mrm—————— Write Safety Write Safety Write current
sense
4 |On Line Strip Ready On Line On Line | Pack Change
5 |End of Cylinder |Invalid Addreas | ~=-=-===—=~ End of Cylinder
B [~—=rmm—r———— Auto Restore |-—wr—===r—w- Multi-mod
select
7 |Seek CE Cell CE Cylinder Beek
Incomplete Located Located Incomplete
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2841/2314 STORAGE CONTROL (Continued)

Sense Bit:
Pogition Condition

Byte 4 (2314 Only)

Bit
0 Wrong Length Record. Multiplex Storage Control Feature.
1 Pending Status, Multiplex Storage Control Feature.
2-3 Not Used
4-7 Module Identification. Because each of the nine physical disk
modules may he assigned any of the eight logical drive (or
module) addresses, means is provided to allow the system pro-
gram to identify which particular module is assigned a given
address. Sense byte 4 contalns the identity of the physical
drive correspohding to the address to which the sense com-
mand was issued, according to the following code:
Sense Byte 4
Bits 01234567 . Physical Drive
xx000000 A
xx000001 B
xx000010 C
xx000011 D
xx000100 E
xx000101 F
xx000110 G
xx000111 H
xx001000 J
xx001111 Module not Defined
Note: Bits 0 and 1 (xx) are used in the Multiplex Storage Control
Feature (RPQ 850001).
Byte 5

This byte is zerc at all times except when overflow incomplete occurs (Byte 1,
Bit 7). When overflow incomplete occurs, this byte has one of the following
configurations:

00000110 - A read command was in progress when the overflow incomplete
interrupt occurred.

00000101 - A non-formating write command was in progress.

00100101 - A search equal key data command was in progress, and the
compare is equal to this point.

01000101 - A search high key data command was in progress, and the compare
is equal to this point.

01100101 - A search high or equal key data command was in progress, and the
compare is equal to this point,

01010101 - Any search key data was in progress and the compare is low, or a
gearch equal key data was In progreas and the compare is unequal
to this point (i. e., it has already been determined that no status
modifier would be set on the entire logical record))

01110101 - A search high or high-equal key data command was in progress,
and the compare is high to this point (i.e,, it has already been
determined that a status modifier would be set on the logical
record).
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(0L/8)

Data Format (2302)

Bit Ring
Lead Area - 36 Bytes VFO Area - 4 Bytes Syne Area
1 Byte
Zeraos Zeros Zeros Zeros Zeros Zeros Ones 4 Bits Zeros
3 Bits Ones
1 Bit Zero
00000000{00000000{00000000:000000001000000001000C0000 1111311120001 110
Bit Ring
Leod' Byte Lead Area - 12 Zeros VFO Area - 4 Bytes Sync Area
1 Byte
Zeros Zeros Zeres Zeros Zeros Ones 4 Bits Zeros
3 Bits Ones
1 Bit Zero
11001100]00000000}00000000}00000000}00000000|00000000]11071111{00001110
{0
. Bit Ring
VFO Area -7 "R
Lead Byte Lead Area - 9 Ones £ e Bytes Sync Areo
6 Bytes Zeros (e | Byte
IR R g
Ones Ones Zeros Zeros Zeros Ones 4 Bits Zeros
3 Bits Ones
1 Bit Zera
110061100 {11 13T EH]11111111(00000000 6000000011111 111]00001110

topooooce
=)

H

TOUHINOD HDVHOLS 1%82



(oL/8) o098/s

6%-8

Variable Area
Bit Ring
Lead Byte VEO Area - 5 Bytes “d‘i’&z“s";‘:’: Area Sync
21 Bytes Min Byte
of Good Data
-
Ones Zeros Zeros Zeres Ones Ones Ones 4 Bits Zeros
5 Bits Missing | 5 Bits Missing | 3 Bifs Ones
Clock Pulses Clock Pulses 1 Bit Zero
No Clock No Clock|
110011003711111117/00000000 )(EOOOOO(TO 0000000013 ¥V f0TITINTITI]JITINILITIT |O000TTTIO
(y
"
i _\\‘\ﬁ. :
4 V p 7] V
KID|D / K|D|D
FiC|CIHH F CHHRLLLd AM FICICHIHR| LI, / /
iD
Home Address RO Count Field RO Data Count Field Key Field Data Field
Field
Variable 1 Variable Variable
Length Byte Length Length
41 18 18] (1+2)To 2 18 0-255, 18 | (3625+2)
Bytes | (5 + 2) Bytes |[Bytes (9 + 2) Bytes Bytesj Full Track B [ Bytes| (% + 2) Bytes Bytes| +2 Bytes Bytes{ Byfes Max
RO Record Normal Record

(ponuruo)d) TOUINOD IDVUOLS TH82



06-8

(0L/8)

Data Format (2303)

Leod Area 65 Bytes Ones

d¢

Address Mark Area
20 Bits at 2/3 Freq

Bit Ring Sync Area

BERE 4 Bits Zeros
1 Bit One
2 Bits Zeros
1 Bit One
P11 sty fr it eIt 11111111 ]00000000}00001001
5
{C
3T
Lead Byte 33 Bytes Ones 8it Ring Sync Area
I
Ones Ones 8r’nes Ones Ones Zeros 4 Bits Zeros
3 Bits Ones
1 Bit Zero
; 1100V100 1 ¥11H11 T 11111111 llljl(llll 1138111311111 111300000000[(00001110
Y
£C_
Y
Address Mark .
Lead Byte 51 Bytes Ones 20 Bits at 2/3 Freq Bit Ring Sync Area
{ (.
31
Ones Ones Ones Ones Ones Ones Zeros 4 Bits Zeros
3 Bits Ones
1 Bit Zero
11001700 (11 ETYTLE YRR L llll(llil TE1EITE {11100 {11111111{00000000({00001110

(panupjuo)) TOUINOD ADVHOILS 1782



(oL/8) 09g/8

16-8

-

7 4 17
HA FFCHH 7 Flciclu|Hl{KIolP(/] /4 AM CHHIRKDD// l / // AM
AM § LLjL / LiLiL / /
Home Address RO Count Field RO Data 1D Key Field Data Field
Field Coont Field Varigble Varigble
Varicble Length Length
Length
&5 1 4 3 36 36 (1+2To 4 3 36 0-255, 36 0-4872 4
Byfd BytesiBytes| (5 + 2) Bytes |Bytes (9 + 2) Bytes Bytesi Full Track 52 |Bytes{Bytes (9 + 2) Bytes Bytes| +2 Bytes {Bytes] DBytes Max 52 | Bytes
RO Record Normal Record

(ponurjuod} TOUINOD ADVHOILS 1$82
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(02/%)

Data Format (2311)

Bit Ring
Leod Area - 31 Byfes VFO Area - 4 Bytes Sync Area
1 Byte
Zeros Zeros Zeros Zeros Zeros Zeros Ones 4 Bits Zeros
3 Bits Ones
1 Bit Zero
00000000|00000000[00000000700000000100000000!000000001}12171Y111{00001210C
Bit Ring
Leod Byte Lead Area - 12 Zeros VFO Arec - 4 Bytes Sync Area
1 Byte
Zeras Zeros Zeros Zeros Zeros Ones 4 Bits Zeros
3 Bits Ones
1 Bit Zero
11007100 (0C000000|0000C0000,00000000[00000000/0C0Q00000|1¥111111400001110
[e
K Bit Ring
- + 1
Lead Byte Lead Area - ¢ Ones lLVFOArea 7 Bytes Sync Area
4 Bytes Zeros (”L 1 Byte
R
Ones Ones Zeros Zeros Zeros Ones 4 Bits Zeras
3 Bits Ones
1 Bit Zero
11001100 (13RI H 11111111 {00000000 OOJO(OOOOO 0000000013111 10V1)0Q000111¢Q

B

J
3

(penunuo)d) TOYINOD ADVHOILS 1982



(oL/8) 09g/s

€S-8

Variable Area
Bit Ring
Lead Byte VFO Area - 5 Bytes AddreszA?:k Area Sync
21 Byte Min 4 Byte
of Good Data 4 Bytes Zeros " 1 Byte Ones
Ones Zeros Zeros N Zeros Onies Ones Ones 4 Bits Zeros
5 Bits Missing | 5 Bits Missing 3 Bits Ones
Clock Pulses Clock Pulses 1 Bit Zero
No Clock No Clock |
110011060 j18111111;00000000 00000000“00000000]l]ll]]l 111811111111 1111§00001110

/¥ ) 77V, )
Index— e lclclulm e lclclnlulk [KIPPY A/ AM FCCHHRKDD/
] / LiL|L LIL(L
A
D
Home Address RO Count Field RO Data Count Field Key Field Data Field
Field
Variable 1 Variable Variable
Length Byte Length Length
38 18 18 (1+2 7o 2 18 0-255, 18 | (3625 +2)
Bytes| (5 +2) Bytes |Byfes (9 + 2) Bytes Bytes| Full Track B |Byfes (9 + 2) Bytes Bytes| +2 Bytes |Bytes| Bytes Max
RO Record Nomal Record

(panuyjuod) TOUMINOD ADVIOIS 1982
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(0L/8)

Data Format (2321)

Lead A J“r
rea Bit Ring
36 Bytes VFO Area ~ 5 Bytes Addre? x:: Area Sync Areq
Ones (e 1 Byte
Zeros Zeros " Zeres Ones Ones Ones 4 Bits Zeros
5 Bits Missing | 5 Bits Missing T Bit One
Clock Pulses Clock Pulses 2 Bits Zeros
1 Bit One
NoClock]  [No Clock]
11111311 )00000000j00000G00 {00QPO0QOO |1THFTTFEIT|VITIIITT)1i114111i00001001
LR
Bit Ring
Lead Byte Lead Area - 8 Zeros VFO Area - 4 Bytes Syne Area
1 Byte
Zeros Zeros Zeros Zeros Zeros Ones 4 Bits Zeros
3 Bits Ones
1 Bit Zero
11001100 |00000000 |OOO000000 |00000000 (00000000]00000000]|17111021E1]0000F110
{ ¢
1R K
VFQO Area - ¢ Bytes Bit Ring
Lead Byte Lead Area - 3 Ones 1](‘ Sync Area
8 Bytes Zeros ‘c 1 Byte
Ones Ones Zeros ! Zeres Zeros Ones 4 Bits Zeros
3 Bifs Ones
1 Bit Zero
110011001111 E1T 1111811 {0000Q000 0_0[0‘00000 000600000 |11111111 00001110

IR

(penuriuod) TOUINOD AOVHOLS 1¥82



(oL/8) 098/s

Gg-8

Variable Area
Bit Ri
Mark "9
Lead Byte VEO Area - 5 Bytes Add";‘ssyfgs Area Sync Area
48 Bytes Min 1 Byte
of Good Data
)
Cnes Zeros " Zeros Zeros Ones Ores Cres 4 Bits Zeros
5 Bits Missing | 5 Bifs Missing 3 Bits Ones
Clock Pulses Clock Pulses 1 Bit Zero
No Clock| No Clock|
11001100311111111(00000000 OQPOOOOU 000000QO00|TE111T12 {12117 (F1111111(00C01110
{3
A \
A,
N T 7 - ¢ ¢ ( 7
HA K|D|D K|D|D
AM F|CIC|H|H FCCHHRLLL AM CHHRLLL
v ‘A
1D
Home Address RO Count Field RO Data Count Field Key Field Data Field
Field
2 1 Variable 1 Voriable Variable
Bytes | Byte Length Byte Length Length
41 14 14 (1+2To 2 14 0 to 255, 14 (2000 + 2)
Bytes (5+ 2) Bytes |Bytes (9 + 2) Bytes Bytes| Full Track B | Bytes (9 + 2) Bytes Bytes] +2 Bytes iByfes| Bytes Max
RO Record Normal Record

(penurjuo)d) TOHINOD ADVHOLS 182
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(0L/8)

Data Format (2314)

Bit Ring
Lead Byte Variable Area VFO Area - 5 Bytes AM Arec - 2 Bytes Sync Area
{Except HA)
1 Byte
L [
)Y 1}
20419 Ones Ones Zesos Zeros Ones Ones Ones
5 Bits Missing 5 Bits Missing See Below
[Clock PulsesJ Clock Pulses
T1T101100 (111011 111113111 j0e00000Q0 00000000 FT T LI YT P11V TV EYE PLLETIEYL
45 5
Bit Ring Sync Byte Configuration
HA RO Count RO Data RN Count Key RN Date
Sync Syne Sync Sync Sync Sync
Byte Byte Byte Byte Byte Byte
1310 ho %o 419 190 %10
00001101 00001011 0Cc001001 00001110 60001010 00001001
' - Track Format ~—
) E— N
- T _— ——
Index i
FCCHHBBIB F ICIC|HHIRIKIDD B 14 I!BlBi FIQCHHRKDID Bl B HB BI
C K cC cC CC -
)] ) ) ) )] }) )1 )
¢ 1¢ ¢ 3 (¢ - a
Home RO Count RO Data Count Field Key Data
Address Field Field Field Field
73 5+¢4 (Bursi} | 43 4 (Burst) 41 Varicble GO 44 (Burst) 41 ¢ to 255 41 7294 GN
Bytes Bytes Bytes Bytes Bytes (8+4) to Bytes Bytes Bytes Bytes {Max)
Full Track Bytes

TOULNOD ADVHOLS ¥1£¢



SYSTEM/360 SERVICE AIDS

CE INDICATOR LATCH CARD

The CE indicator latch card part 5801358 can be used for two purposes:
1. As a monitor to detect erroneous pulses and/or conditlons.
2. As an AND switch to select a sync signal for a scope.

Note: Other CE indicator latch cards can be found in Tools and Test Equipment
CEM #108, This CEM Is in the microfiche SA Sectlon.

The latch on the card can be set by either negative or positive levels. A reset
key is provided on the card so that the latch can be reset manually if desired.
If the indicator latch card is to be used as an AND switch to select a certain
sync signal for scoping, a reset signal muat be provided to ensure correct
triggering of the scope.

L=
= I
(<)
-0 ©
® [ v
I n 2
R - <
° eset= q===l=
° E Sync= G ul
° Synct — E_)
—
. High Imped-+ =
° g pe + In o
o D DD + AND- Lul.lJ
0 +
° ﬂ U H Cond
° D High imped- In
: : AND-
° 1 Ol Cond
— A
High Imped- o— AR OR
{See Note)
+ O
+ O A
+ 0
+ o Note: The high impedance

inputs (negative and

positive) dare de-
High Imped+ 0— AR signed to block the
(See Note) corresponding AND-

swiich of the latch
A if they are floating.

+ O
+ &
+ O
+ O

Reset- ©—

Reset -—l N I AR -——-®

Key

— $—————0 +Sync
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CHANNEL SERVICE AIDS

INTERRUPT CONDITIONS

L Channel Working (810 started and now working}

Exee. Inst. ce C8W Stored? Comments

SIO any CU 2 No No 1/O opn starts

TIO any CU 2 No No status transfers

HIC any CU 2 No. Irpts after halting
current operation.

TCH 2 No. Status per CC {burst)

.  Channel End Pending *Channel Masked Off

*3I0 any CU 2 No Chan won't start [/O
opn and wil not clear
the Irpt

TIO {o unit 1 Yes Clear Irpt store entire

pending) CSW

*TIO (other CU} 2 No Chan wntouched

HIO {any CU) ¢ No Chan stopped already

TCH 1 No CC says Irpt pending

*Note: Dev End ecan be stacked back to deviee level on SIO,
TIO {to other) so operation can start, CC =0

I, Chanmnel Clear Device End In Device

81O {to unit 1 1 Yes No 1/0 opn starts ; Irpt
pending) ‘ fousy bit} is cleared

SIOC {to other unit 0 No I/0 opn starts .
or dev) ‘5’

TIQ (to unit 1 Yes Irpt cleared -
pending) w <

TIO (other unit 0 No Zu
or CU) z9

HIO (any CU) 1 Yes All Zero status % >

TCH ] No Under these conditions ) EF‘

normally Device Poll Irpt o

IV. Channel Clear but Irpt Pending in CU
(Dev End with other cond (unit check, etc)

SIO (unit 1 Yes No I/O opn starts, but
pending) fusy bit) clears Irpt

SIO (to other dev 1 Yes Status says CU busy
same CU)

SIO (other CU) 0 No 1/0 opa starts

TIO (Device 1 Yes Clear Irpt
pending)

TiO (other dev 1 Yes Status says CU busy
same CU) (busy bit,

TIO (other CU) 0 No

V. Polling Interrupt In Channel (No Irpt Response from CPU yet)

SIO | Any of these starting cause polled in status to be stacked
TIO ) back into the CU. (Command Out response to the Status
HIO | In)

S/360 (8/70) 10-1



SELECTOR CHANNEL READ SEQUENCE

Opl Out . «
0 jonal Out 5 \ ) ” ) Operational Out
Request In g } 45 45 < Req In 46 4t 45 41 Request In”
’ i
. Hold Out - |
4 < A
Hold Out —_—t ] 4 n D : > Hold Out
) Sel Out '
Select Out ., s . : Select Out
|
|
! Sel In N . . o) Select In
Select In “ } <+ 4 45 +
! I
' |
AdrOut 4 ” " o) Address Out
Address Out — I ) ' "’ I I j / ‘ ' } \ ’ ' ! (r : l |
bl . . 4 Oplin \ P\ | | | |
Lol } _
0 I in 4 | L N ! ' s Operational in
} i | ! |
Address In . : 5 i Adr In i ) 5 ! 1 l } L I Address In
— ; U i { # |
i i : I I i !
| s Cmd Out ! i iy | : i : : o
q " " ‘% ! n C d Out
[ Out ! ; : ! 4 it T ] 1 " ! | ' ! T
| P z o | - I bl
| | 1 |
I | Il 1 i |
I | Staln P IS I ; ot L Status In
— . . —
Status In T ; T | | I ] ! | L
() o I | | .
I ! H | | I
(. [ b ! ! ! | orvi
Service In : 1 ! 1| :H/ « P | Srvin " \H : : L: \ \ l l ’ H g : : 1 : \ \” ! !| :: : : ; ” Service In
oo } R ! ! 1 ! ! | } i .
[ | | 1 | [ I | | | 1
Service Out Ly 5 " | _— ! Stv Out L 1) | o ] . 1 L - ! Service Out
t T IREEEE - | | 1 ! T T I | | j 1 | i !
Lo | i | by ! I I | I L1 ! I
D1 aderes Ta| Senus Zoo ! L | |_Data Byto Count Status | agdress 14! | tatus I | lnddress 14 | Suatus Status I Address 14 | Status|
0 (9 Lines) —Vall! ot | | ] [z [] 4 Busn » ( = — \ — o Bus 1n 9 Lines
Busin{ ! e o —r Do | | Data Date Data Data Chonnel End ! I TChannel End Dovice ‘ I [ | ChannetEnd : CU Busy ; Deics£1d
' i I i o
Addre 14 ) | com;il.inu : s Out Drvica Bt Adgress 14 Command Address 14 | Command | Address 14 i ; ot )
. {Vatid) | é| " « us « l ‘e 5 4 ! Bus Out (9 Lines|
Bus Out (9 Lines): ‘¢ Read i L * | T Control Control i
|
! i
| "
Sup Out | y ~ [ Suj
. 0 ‘< H n , ppress Out
Suppress Out § -
| L
su o ! l Statusled l 1;
ppress Data Accept - Device End
Transfer (Buffer t Status . . _Dewce End
— —  Chaining Indicated Status
Note: Type Device Only) Presented 9 Indica Status Occurred Acoonted
T . . M i . Ending
The encircled dot (©) bt le———— Initial Selection i ett’::‘::mal Data Tr ‘LMeg\almcai S | diate C dO | Control C Initiated | Control-Unit-Busy Response ] Ending Procedure
sequence chart to indicate the checking Normal Input Operation elay - o ComwolUnitInitiated S .
of that signal's level before proceeding. {Channel Forced Burst Mode Channel-Initiated Sequence nit-Initia equence ———|

Selector Channet)
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MULTIPLEXER OPERATION

Opl Out

Operational Out

-

—

26 usec

Operational Qut

s 5 T2
- = 8 . £ 5
£ o 5 3 g £ < c 3 b 2 o
& 3 S £ g 2 8 = s 8 2 5 ]
2 ] g § 5 5 5 2 : H 2 H g
g 5] < 5 3 & ] g g 2 S 3
o« T & A < o 2 8 & & ] @ @ 3 £
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R o ﬁ :
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3
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-
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o
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[
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:
8
g
c
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E
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e
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(1] | 1
g
o
2
g
a
8
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1 [ b z
&
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£ c [} ° c ] 3 £ <] [} 2
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T
5
2
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o
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—
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\\\\\\\\\\\\\\\\\\\ g 2]
\\\\\\\\\\\\\\\\\\\\ |
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=
£
a
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S N Byt i i H S A 3 i £
S ——— [ R VN A A I N
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e i etoint Mttt Masitan AP W g3 3
e e s Amianins 1 mumlted [ B
— I . - 3 Z
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Reguest In

Hold Out

Select Out

Select In

Operational In

Address in

Out

C
Status In
Service In

Service Out

Bus In (9 Lines) Valid)
Bus Out (9 Lines)

Out

Pp!

Note:
The encircled (@) is used in the

sequence chart to indicate the checking
of that signal’s level before proceeding.
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MULTIPLEXER OPERATION (Continued)

Operational Out Op! Out o I_L Operational Out
Request In ; - " " o — . Rea In /l . Request In
Hid
Hold Out - » @ ) ; ™~ _Qut o N 5 —— : Hold Out
| [
Select Out — y — " [ _ 20 » . [ +— Select Out
Select In " ) 2 —_— S : y " Select In
’ -
Address Out " " : " . Address Out
y i @ ¥ 0 1 ) + ] 2
1 i ]
] \ ! \ I
Op 1in - ; VL d | : | Operational In
1
X : | ) b
]
Address In ” N . . o " ! n " | o ! ! ., Address In
N (T x ! 2 4 { A (1 ! (T ‘ A i
i\ o i i o | i
! I\ ! b ! !
c 1 Out i 2 1 __,Cmd Ou . LY N Command Out
L il ! — 2 2 ] L Y | s s A — | t—i ! J—
b i ! : ! Pl b | i
] ' | IR L ! !
| |
Status In - i n — " — . i IR Suin ! ! —t o ] l . Status In
vt i i i
N INRRN ! L o P .
! 1 | 1 1 [ { 1
b | ) o i r | I i
|
Service In T I — L -t — : T P in - 2 E ! } — ; ——— Service In
1 [ | | I I 1
[ I | | b : i | i | \ ‘
o I | ! P : | !
Service Out - ! - ! ! ] 4 N - " ; } . Srv Out i ; » | i ] — . Service Out
{ b ! | b : ! bl Lo !
. . 1 ]
! Address 49 iy E ! Status faddress 49 | Status | ! | Address 49 ! | status ! Address 49| tatus i Address 49 | | Status
Bus In (9 Lines) (Yatid! . Lk » " i : " Ghannal End ! l oot ] ,,Bus In VT Jeus . . ) ] L ! L, BusinigLines)
] ] M ! } I i T 1 : T Device End i |1 Channel End
I | ! | [ | | . ! ! b ! \ Busy ! ! | DeviceEnd
Address 49 Command 1 i i Last Byte Address 491  Command Bus ! At e | Command Address 49 Command : Address 4 Command
Bus Out (9 Lines} {Validl ] " ] Duta Joaa] Data » N " _:0ut N L J1 " 1L e Bus Out (9 Lines)
Write Test /0 \ Control Control | Control
I
i
P ) — !
Suppress Out X o \F Status Sup | . 1 Suppress Out
Chaining

t Device E y
[ Device End Occurs Device End Status Accepred

Indicated Rejects 3 ‘Channel Free to Handle
M (SStta tu:) Interrupt-Causing Condition Command Not Executed-Status Stored
Initial Selection Mechanical Data Transmission Complete g Ay Test 1/0 Instructi b Busy Devi e— Device with Outstanding Status —e——— Immediate Command Executed
bt ecty Delay (Typical Fixed-Record-Length Device)—ﬂ'-annéf::, Ending — est nstruction ———] Command to Busy Device Command to Device with Outstanding Status mmediate Commai ecu’
Sequence

Note:

The encircled dot ((@)) is used in the
sequence chart to indicate the checking
of that signal's level before proceeding.

Normal Output Operation {Control Unit Forced Burst Mode)
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I/0 INTERFACE FLOWCHARTS

Initiation of Polling or Selection —-Chart 1

Chart 5
Chart 7
Chart 9

Yes

At decision blocks invelving signal
lines, the question to be resolved
is—— s the line logically up.
The presence of Ch (channel) or
CU (control unit) in a block,
specifies responsibility for the
action taken or decision made

(Ch)
Initiate a
Selection
Sequence

The start-poll decision
is usually made on the
basis of request in being

up.

(Ch)
Request in is raised when Device Address
a control unit has ¢ need to Bus Out
for servicing and is
dropped when the need
is serviced, (Ch)
250-ns Delay
The channel normally
services all requests
before initiating a (Ch)
selection sequence Raise
Address Out
(Ch)
4Q0-ns Delay

(Ch)
Has Address
Out Been Down

at Least
250 ns

(Ch)
Has Sel
Out Been Down
at Least
1.5 usec

(Ch)
Raise
Select Qut

@

Chart 6

All mention of select out
assumes proper operation of
hold out as well. Thus, select
out up means select out and
hold out up, and select out
down means either select out
or hold out down

A polling sequence or an initial selection
sequence has been started by the channel
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1/0 INTERFACE FLOWCHARTS (Continued)

Command Transfer -- Chart 2
Chart 7

Address
In

--The channe! processes
the address as required

All mention of select out
assumes proper operation
of hold out as well. Thus,
select out up means select
out and hold out up, and
select out down means
either select out or hold

out down \l

The byte on bus out must \ (Ch)

Droj
have been valid for at SelecrpOuf

least 100 ns prior to the
raising of the out tag.

The byte on bus in need\
not be valid after the _ (Ch)

{Ch)
Multiplex
Channel

No

. T Raise
rise of the out ta
° B Command Qut

The byte on bus in must be
valid within 100 ns after the
raising of the in tag

The control unit processes
the command as required

The byte on bus out —

need not be valid after (CL)
the fall of the in tag \ Drop
Address In

Prepare to fransfer
initial status byte

(CU)
Channel
Initiated
Sequence

Yes

NO Status Yes (CU)
o Transfer Status Byte
Req to Bus In
(CY) (CY)
Inbound —————»1  Data Byte
Data to Bus In
’L_N__o_. [ J . ,H PR N

The byte on bus in must be
D1 | valid within 100 ns after the

raising of the in tag
Chart 4 o
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I/0 INTERFACE FLOWCHARTS (Continued)

Burst Mode Waiting Loop--Chart 3

F—

Chort 8

out down

- —

(CU)
Channel End
Transferred

The byte on bus out must have been valid for at least
100 ns prior to raising of the out tag

All mention of select out
assumes proper operation
of hold out as well. Thus,
select out up means select
out and held out up, and
sefect out down means
either select out or hold

{al)]
Suppress
Out

(€Y
Forced Burst

——
(CY) (CU)
Has First Is This No
Byte Been Suppressable T
ransferred Data
No The first data byte is optionally
suppressable
Yes (U
= Suppress 2 ~ >

(CY) (cV)

_No Status Data
) Transfer Transfer
Ready Reody

(cv
Inbound
Data

Forced Burst
Operation

This compi?les rh.e ) c0) o)
control-unit portion of
o Drop Statys Byte Dota Byte
this signal sequence. i
. Operational In to Bus In to Bus In
The control unit now
waits for a new command I / | Gote
or a need for servicing raise
status or
E1 [service
Chart 5 in
The byte on bus in must be valid within Chort 4

100 ns after the raising of the in tag
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I/O INTERFACE FLOWCHARTS (Continued)

Status/Data Presentation -- Chart 4

(Ch)
Address
In

Chart 3 | E1l l

(Ch)
Drop
Command Qut

(cu)
Command
Out

(CV)
Service
Qut

Yes

Transfer initial
stafus byte

(CU)
Channel
Initiated
Sequence

(CV)
Status
Transfer
Request
The byte on bus in must be
valid within 100 ns after

the raising of the in tag

(CU) (Cv)
Raise Raise
Service |n Status In
L |
A
Fl
Chart 5
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1/O INTERFACE FLOWCHARTS (Continued)

Response to Status/Data Presentation--Chart 5

Chart 3
Chart 4

Chart 1

The channel recognizes the completion
of this signal sequence

Ending a sequence at this point will only

occur if operational in was slow in falling

at block 08G3 o if select out was slow in
falling at block 07F2 The channel

processes the
data byte

The byte on bus out must have been
valid for at least 100 ns prior to the
raising of the out tag

Adjust for chaining as required

No

(Ch

Service

Data Byte
to Bus Out

(Ch)
Command
Chaining

Suppress

(Ch)
Multiplexer
Channel

(Ch)
Drop
Select Out

data transfer
Wait portion of this
for device command is
end

The channel processes
the status byte

(Ch)
Must Status Be

1f multiplexer
Stacked

channel, select
out has already
been dropped

All mention of select out
assumes proper operation
of hold out as well. Thus,
select out up means select
out and hold out up, and
select out down means
either select out or hold
out down

(Ch)
Multiplexer
Channel

(Ch)
Channel End

Interface

Device end, busy,
CU end, unit check,
unit exception,
attention or status
modifier. This ends
the sequence

(Ch)
No Channel
~ Initicted
This must be a Sequence
(Ch) {Ch) stacked status
Drop Raise byte
Suppress Out Suppress Out
Status
Assure overlap of the Ch -
state of suppress out { _) (Ch) presentation Begin
PPr 250-ns b completes No !
and service out Del rop normal
o Select Out test 1/O command
‘ \ execution
The channel accepts the data or status
(Ch) <h All mention of select out assumes proper operation
Raise Raise of hold out as well. Thus, select out up means
. . . select out and hold out up. and select out down
The byte on bus in need not be valid " Service Out Command Out s oithar saloct ot o hald oot down

after the rise of the out tag

The byte on bus out must have been
valid for at least 100 ns prior to the
raising of the out tag

l

Chert 8 Jll

The byte on bus in need not be
valid after the rise of the sut tag.

The channel cannot acceft the data or status.
Stop or stack is therefore indicated
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Control Unit Response to Select-Out ~~ Chart 6

A control unit may be busy either

because it is busy operating a device i
or because the control unit is

holding status

Chort 1
Ali mention of select out
assumes proper operation of
hold out as weil. Thus,
select out up means select
out and hold out up, and
select out down means
either select out or hold
out down

No

\The control unit

acknowledges a
channel -initiated
selection sequence

(CY)
Status Waiting
for Addressed

Device

(cv)
Control
Unit Status
Only

The control unit is
unable to execute
a command at this
time and hence

initigtes o control
unit busy sequence

Note
(cv) V)
Status Byte Raise
to Bus In Operational In
Note l Note l
(e} {cu)
Raise Device Address
Status In to Bus In

Le— The control unit has responded to
the select-out poll or addressing,
The channel must now examine the
response to determine whether fo
abort the poll or selection, respond
to the control unit busy, or continue
with the sequence begun by
operational in

A control unit
busy is now
indicated

Address-recognition
requires decoding the
entire byte, i.e.,

eight bits plus parity

(cv)
Suppressable
Jype Status

All mention of select out assumes CcuU
proper operation of hoid out as \4 (e

Propagate
well. Thus, select out up means seh:;go,,.
select out and hold out up, and
select out down means either
select out or hold out down {CV)
Drop
Propagation of select out completes the signa! Request in

sequence for this control unit.

The control unit
~

This propagated select out becomes select in u}/ has service

the channel if no other control unit responds to | requirements and

the poll or oddress therefore answers

the poiling

sequence

Note: The byte on bus in must
be valid within 100 ns

after raising the in tag. Chert 7
v
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1/0 INTERFACE FLOWCHARTS (Continued)

Control Unit Response to Select-Out (Continued) -~ Chart 7

Chart 6

The channel
acknowledges the

control-unit=busy
sequence
Note
{Ch)
Drop
Select Out
The fall of
status=in
completas the {cw)
control -unit Drop
Status In

portion of this
sequence /

The control””
uhit now waits
for the
condition to Yes
clear, a need
for service, or
another selection
sequence

(Ch)
Status
In

(Ch)
Drop
Address Out

The byte on bus
out need not be
valild after the
fall of the In tag

{Ch)
Channel
Initiated

Sequence

The ottempted
initial selection
sequence or poll
was unsuccessful

(Ch)
Select
ln

Note

(Ch)
Drop
Select Out

Yes (Ch)
Channel
Initiated
squence
(Ch) (Chy
Drop Drop
Address Out Address Out
(Ch)
Command Byte S(ec;t)cf Yes
to Bus QOut tn

(Ch)
Suppress
Qut

The byte on bus No
out must have
been valid for at
least Y00 ns prior
to the raising of
the out tag

The fall of address out
completes this signal Al
sequencs.

The chennel now awaits Chart 1

d request for polling or

(Ch)

Drop
Suppress Out

The fall of select in
completes this signal
sequence.,

he channsl now awaits

a new command

NOTE: All mention of select out assumes
proper operation of hold cut as wall.
Thus, select out up means selact out

and hold oaut up, and select out down

means either select out or hold out
down

(cv
Address
Out

o request for polling or
a new command

Yes .
Suppress out is normally

dropped at tha start of an
interface sequence if it
was up for the purpose of

(cu)
Raise
-Address In

indicating chaining

Pee.
“~The byte on bus in must be

Chart 2

valid within 100 ns after the
raising of the in tag
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1/0 INTERFACE FLOWCHARTS (Continued)

Response to Stack/Stop/Accept -- Chart 8

Chart 5

(CV)
Command
Qut

The status is accepted  Ye: Yes

Commond chaining is No No
indicated if suppress-out Data, if inbound, waos
is up ot the control unit accepted
at this time
Data, if outbound, was
on bus out Stop is Stack is
The byte on bus out need recognized recognized
not be valid after the fall The control unit processes | by the by the
of the in tag any outbound data control unit | control unit
! ~
i .
t S~
cw Tl (€Y} (CU)
Drop Drop Drop

Status n Service In / Status In

The byte on bus out need
not be valid after the fal!
of the in tog

All mention of select out assumes
proper operation of hold out gs well.
Thus, select out up means select out
ond hold out up, and select out down

meons either select out or hold cut down

(cyn
Select
Out

Yes

(cv)
Channel End
Transferred

€y The fall of operctional in completes
the control-unit portion of this signal
sequence. The control unit now waits
for @ new command or a need for
servicing

Operational tn

©

Chart 9
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I/O INTERFACE FLOWCHARTS (Continued)
Response to Fall of Status/Service-In -- Chart 9

Chart 8

A channel may need Yes
to hold up data
transfer temporarily .
It may accomplish this
by raising suppress out

To be effective, suppress
ouf must rise at least

250 ns prior to the fall
of service out for the
preceding byte

(Ch)
Service
In

Yes

(Ch)
Status
Stacked

Yes o

(Ch}
Data
Transfer
Stopped

(Ch)
OQperational
In '

Yes

(Ch) ' (Ch) N .
Drop Drop Operational in must fall prior
Service Out Command Out to dropping command out to
prevent the status from being
T presented again

(Ch)
Operational
in

Yes

The channel assumes a
burst=type sequence and

waits for further control=
[ Cl ] unit activity

Chart 1 Chart 3

This signal sequence is
complete. The channel
now waits for o new initial
selection sequence or a
request for polling
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INTERFACE CONNECTORS

/0

SERVICE AIDS

1442 1443
2803 = 2403
Bus Bus Bus In
In Out ///////
Tag In (A)
To
(®)
Tag | Tag Tag Out Tape
In | Out (C)
Drive
Bus Out
2821 Bus In
Tag In
Bus { Tag | Bus | Tog
In In Out | Out _ Bus Out
Tag Out
2841 2802/2815 2820
Bus In Bus Out [////_/ 1 " 0] Bus Out
Tag Out To @ 12 1 Tag Qut
Bus In Tape (3) {3 2| Busin
Tag In -
Tag In Drive (4) |4 3| Tagln
5 4
Bus Out
6 5
Tag Out 7 6
8 7
9 8
I
10 9
2250
wn
- A
Bus Terminator® Tag Terminator® =
Part 5372179** Blank Tag | Tag | Bus [Bus | pqoy 5372180%* <
Part 5440649+ Out | fn |Quti In ) port 54406505+ w
>
o
w
165]
Note:
* Applies to all devices
*# Before |/O Interface EC
*** After | /O Interface EC
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INTERFACE CONNECTORS (Continued)

Interface Connector Chart

B D Connector 1 Connector 2
21010
3| ¢ [|wav Bus Out P Operational In
4101 ¢ Bus Out 0 Status In
5 ¢ (5 Bus Out 1 Address In
6 |-3Vi ¢ Bus Our 2 Service In
7lolo
8 : Q Bus Out 3 Select In
9 | © 4 Bus Out 4 Select Out
0] ¢ ) Bus Out 5 Address Out
11 [+ev] o Bus Out 6 Command Out
12910 Bus Oyt 7 Suppress Out
13 5 : Service Out
Ground Shield
Signal
G J Connector 1 Connector 2
21010
3 ‘ +3V Bus In P Clock Out
4 1O ¢ Bus In O Metering Out
5 ‘ (5 Bus In 1 Metering In
6 {-3V|[ ¢ Bus In 2 Reguest In
7{oloO
8 { Q Bus In 3
9 |o] ¢ Bus In 4
wle]o Bus In 5
11 |+v] & Bus In 6
{121 9] 0O Bus In 7 Hold Out
13 of ¢ Operational Out
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