





















































































































































































































































1412/1419 READER SORTER

1419 Status Byte (Continued)

Bit

Name

Device End
Unit Check

Unit Exception

1412 SAA Sense Byte 1

Bit

0

QoW

o

Name

Command
Reject

Intervention
Required
Bus Out Check

Data Check
Overrun

Late Read

Document
Spacing Error

1412 SAA Sense Byte 2

Bit

W N = O

Name

Amount Field
Error

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

(8/68)

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



1412/1419 READER SORTER (Continued)

1419 SAA Sense Byte 1

Bit

0

U W o

f=2)

Name

Command
Reject

Intervention
Required

Bus Out Check

Data Check
Overrun

Auto Select

Document
Spacing

1419 SAA --SAA and DAA,

Meaning

Two reads without an intervening
stacker select; a stacker select issued
for an auto-select document. If a
stacker select is accepted and another
is issued for same document, invalid
control command and a write command
when not in diagnostic mode.

Jam, motor not running, film stop, full
pocket, empty hopper, sort compare or
endorser stop condition.

Bus out parity error.

Not Used

Selected field not read correctly.
Character not accepted in allotted time
and late stacker select command.
Document rejected because late read,
document spacing and overlength
errors.

Document spacing error (pre-sort
machines only).

PCU Sense Byte 2

Bit

ju—

Name

Document under
Read Head
Amount Field W
Valid

Process Control
Field Valid
Account Number
Field Valid
Transit Field
Valid

Serial Number

Field Valid J

Meaning

Not Used

Not Used

Set on or off depending on location of
document when sense command is given.

Field is read without error, including
symbols, when read field key is
operated.
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1412/1419 READER Sorter

1419 DAA —— PCU Sense Byte 1

Bit Name

0 Command
Reject

1 Intervention
Required

2 Bus Out Check

3

4 Data Check

5 Overrun

6 Auto Select

7

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 Name

0 Command
Reject

1 Intervention
Required

2 Bus Out Check

3

4

5 Late Stacker

Select
Auto Select

(=2

7 Operator
Attention

84  (8/68)

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.



1442 CARD READ PUNCH

Commands
Bit
Command 0 1 2 3|4 5 6 71
Read M M M 0 0 0 1 0
Write M M M 0 0 0 0 1
Control M M 0 0 0 0 1 1
Test I/0 0O 0 0 0 0 O o0 O
Sense x x 0 0 o0 1 o0 O
No-Op 0 0 x x x x 1 1
Punch Diag x x 1 1 0 1 0 0
Read Diag x x 0 1 o0 1 o0 o0
Modifiers
Eject 1 M M x - - -
Select Stacker 2 M 1 M M x - - -
Card Image M M 1 M x X - -
1400 Mode M M M 1
x is '"don't care' bit
Status Byte
Bit Name Description
3 Busy
4 Channel End
5 Device End
6 Unit Check -- further explained by sense byte
7 Unit Exception -- EOF and last card has been read
Sense Byte
Bit Name Description
0 Command Reject
1 Intervention Required -- not ready
2 Bus-Out Check
3 Equipment Check -- reader check, punch check,
invalid card code punched and
data error on CE read or write.
4 Data Check -- invalid card code on read
5 Overrun Check
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1443 PRINTER

Commands

Command

Write

Control (Skip or Space)

Test I/0
Sense

Diagnostic Read
Diagnostic Write
Diagnostic Control

Bit
0 1 2 3|4 5 &

HHroooZ2Z
coococgZ
Hoocoog=
HooocogEE
orrRrooZER
MO oo
Hooookro

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

HHHOoOO
rooocoo
Hooocoo
oOr O KRKO
C o RO M

a Control, it is an immediate.

Status Byte

Bit

0,1,2
3

4

Name

Busy
Channel End
Device End
Unit Check

Unit Exception

86 (8/68)

Description
Not Used

Command stored or status stacked.

Channel 9 sensed in carriage tape.

Channel 12 sensed in carriage tape.

e



1443 PRINTER (continued)

Sense Byte

Bit Name

0 Command
Reject

1 Intervention
Required

2 Bus-Out Check

3 Equipment
Check

4&5 Typebar Selection

7 Channel 12

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.

Printer not ready because 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
up.

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.
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2250 MODEL 1 GRAPHIC DISPLAY UNIT

Commands

Control
No Operation
Set BAC and Stop
Set Audible Alarm
Insert Cursor
Set Prog Fen Indicators
Remove Cursor
Set BAC and Start

Write

Read
Read Direct
Read Buffer
Read Cursor
Read Manual Input
Read X-Y

Sense
Test 1I/0
Sense

Bit Options
0 1 2 3 4 5 6 7 Hex Required
o 0 0 0 0 0 1 1 03
0o 0 0 0 0 1 1 1 07 1
0o 0 0 0 1 0 1 1 0B
0 o 0 0 1 1 1 1 oF 2
0 0 0 1 1 0 1 1 1B 3
0o 0 0 1 1 1 1 1 1F 2
0 0 1 0 0 1 1 1 27 1
0O 0 0 0 0 0 0 1 01
0 0 0 0 0 0 1 o0 02
o 0 0 0 0 0 1 O 02 1
0 0 0 0 0 1 1 O 06 2
o 0 0 0 1 1 1 0 0E 4
0O 0 0 1 0 0 1 O 12
0 0 0 0 0 0 0 O 00
0 0 0 0 0 1 0 O 04

Note: Option Codes - 1 - Buffer
2 - Buffer, Character Generator and A/N Keyboard
3 - Program Function Keyboard
4 - Alpha/Numeric or Program Function Keyboard

Summary of Status and Sense Information

Status Byte
Bit Name

0 Attention
1, 2 Unused

3 Busy

4 Chan End
5 Device End
6 Unit Check
7 Unused

Sense Byte 0
Bit  Name
Command Reject

Bus Out Check
Unused

Data Check
Unused

Buffer Running
Unused

B R N

Intervention Required

Sense Byte 1

Bit Name

0 Light Pen Detect

1 End Order Sequence
2 Character Mode
3-7 Unused

Sense Byte 2

Bit Name

0, 1, 2 Unused

3-7 Hi-order Buffer Address Ctr
Sense Byte 3

Bit Name

0-5 Lo-order Buffer Address Ctr
6 BAC, value 2

7 BAC, value 1

Note: Sense bytes 2 and 3 will be meaningless if buffer is running

when sense command is issued.
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2702 TRANSMISSION CONTROL

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**

Command Byte Input
to 2702 (Bus In)
PO 12 3 456
000O0OOT1O0

000O0O0OO0GOCO

LCW
Command
Field
4 5 6 17

0100

1111

LCcw
Mode
Field
4 2 1

LCW
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 Engineer-

ing Maintenance Diagrams Manual, IBM 2701 Data Adapter Unit,
Information on the IBM 2703 may be found in the

Form Y27-2020.
Field Engineering Handbook, IBM 2703 Transmission Control, Form
Y27-0033.

S/360
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2702 TRANSMISSION CONTROL (Continued)

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 0
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 Type I IBM Type II TTY Type 1 Type II
" |ooo Control Mode Control Mode | LTRS Mode | Not Used
001 Text In Downshift | TextIn Mode FIGS Mode
Mode
010 Text Out Downshift] Text Out Mode | LTRS Search
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
90  (8/68)
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(89/8)

16

Sequence Control Cards

Sequence

Field Position

4

0

2

0

1

0

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 Halt
Timeout Prep End
Not Used Not Used
Not Used Not Used
Not Used Not Used
End End

TTY Terminal Control Type I
WTC Terminal Control

Receive

Reset
Data
Receiving
Timeout
Not Used
FIGS H

A

End

Transmit
Reset
Data
Halt
Prep End
Not Used
Not Used
Not Used

End

TTY Terminal Control

Type II
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

(ponunjuo)) TOUYLNOD NOISSTNSNVYUL 2023



2702 TRANSMISSION CONTROL (Continued)

Status Bytes (Initial and Ending)

Bit Name Description

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

1 Status Modifier Test I/O instruction decoded on initial

selection, Unit busy or machine reset
(power on, manual, or interface reset)
while in initial selection.

2 Control Unit Unit busy or machine reset while in
End initial selection.
3 Busy Unit busy or machine reset while in

initial selection.

4 Channel End 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.

5 Decode End 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.

6 Unit Check 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
7 Unit Exception  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.

92 (8/68)



2702 TRANSMISSION CONTROL (Continued)

Sense Byte

Bit Name

0 Command
Reject

1 Intervention
Required

2 Bus-Out Parity
Check

3 Equipment
Check

4 Data Check

5 Overrun
6 Receiving
7 Timeout

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 to a
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.
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2800/2400 TAPE CONTROL

2800/2400 Feature Summary

FAA

MIS

7TRK

9TRK

NRZ1

Model Compatibility

Dual Density

SIMS

SXT

DC

94  (8/68)

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.



2800/2400 TAPE CONTROL

Commands

Command Code 0 1 2 38 4 5 6 1
Write 0 0 0 0 0 0 0 1
Read 0o 0 0 0 0 O 1 o0
Read Backward 0O 0 0 0 1 1 0 o0
Sense o 0 0 0 o0 1 0 o0
0 0 C C C 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-trackmode setting op,
Models 4-6; NOP for
Mod 1-3)
cC Cc ¢ (Control Code) *N N N
0 0 o0 Rewind (REW) 0 0 0 1,600bpiPEreset
o 0 1 Rewind and Unload (RUN) condition
0o 1 0 Erase Gap (ERG) 0 0 1 800 bpi NRZI
0 1 1 Write Tape Mark (WTM)
1 0 0 Backspace Block (BSB) * Other 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 (Density Set) -~ Seven~-Track Operation Only

D
o 0
0 1
1 )
1 1

200 bpi

556 bpi Seven-Track
800 bpi reset condition

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.

(Mode Modifiers)

M M M
o 0 0
0 0 1
o 1 o0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1
Notes:

NOP (No operation)

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 a 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
the seven-track feature.

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

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.

S/360 (8/68) 95



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

96 (8/68)

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 busy.

Indicates 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 unit has completed
operation at TU level of command. Device
end indicated with channel end at the comple-
tion of command.

Set whenever:

(a) Any bit is 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 a read, rea
backward, forward space record, or back>
space record.



L6 (89/8) 09g/s

/

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 [ Same as Models 1-3
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. In this case, mode set is executed for
parity, density, and translator.
1 Intervention required Set whenever tape unit status A is inactive, i.e., tape unit is not Same as Models 1-3
ready or nonexistent. See "Sense Byte 1."
2 Bus-out check Set whenever even parity appears on the information bus lines from Same as Models 1-3
the channel to the control unit.
3 Equipment check Set when reject tape unit (bit 1, byte 4) or sequence error (bit 5, 6, Set when reject tape unit (bit 1, byte 4)
(excluding 2415) or 7 of byte 4) is set. is set.
Equipment check Set whenever C~compare or clock check occurs. See''Sense Same as Models 1-3
(2415) Byte 3."
4 Data check Set when a data check occurs. See '"Sense Byte 3." Same as Models 1-3; see ""Sense Byte 4."
5 Overrun Set if service is requested, but data cannot be transferred during Same as Models 1~3
a read, write, or read backward operation. Data transfer stops
as soon as condition is detected. Note: Data check during overrun
suppresses the overrun indication.
6 Word count zero Set during a write operation if transfer of data is prevented before Same as Models 1-3
the first byte of data. When word count zero is set, no tape mo~
tion occurs.
7 Data converter check See ''Data Conversion Feature.' Same as Models 1-3

TOULNOD IAVL 00¥2/0083
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Sense Byte 1

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)

Noise (excluding
2415)

Noise (2415)

During a read forward space block, indicates that data was recog~
nized after the normal LRC byte time but not long enough after to
be considered a new block. Data before the LRC byte is checked
and transferred; data after the LRC byte turns on the noise bit
and maintains tape motion, but is not transferred.

When connected to Model 2 control, during a read backward or
backspace block, if data is recognized after the disconnect sequence
is started. With Model 1 control, data recognized after start of
disconnect, is transferred as part of block. Noise bit is not set;
data check is probable.

During a write, erase gap, or write tape mark, indicates that
data (or noise caused by tape defects) was detected at the read
head before the block or tape mark was written, or during erase
gap while the tape was being erased. Data check and unit check
are indicated.

During a write or write tape mark, indicates that data (or noise
caused by tape defects) was detected at the read head before the
block or tape mark was written,

Set during read or read backward if a data
check occurs.

Same as Models 1-3

Same as Models 1-3

1%

TU Status A

Selected and ready.

Same as Models 1-3

2%

TU Status B
(non-2415)

Not ready, or rewinding, or under the control of another TCUvia
the 2816 Switching Unit. Assuming no outstanding device end
status, the bits determine response to initial selection as follows:

Same as Models 1-3

TOUINOD AdVL 00¥2/0083
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66

2% | TU Status B

(2415)

Tape Tape
Unit Unit Tape Response to
Status Status Unit Initial
A B Status Selections
0 0 Nonexistent Unit check
0 1 Not ready Unit check, arm
for device end
1 0 Ready and not rewinding Clear status
and not switched. *
1 1 Ready and rewinding Busy, arm for
or switched or power device end

is down on a tape unit
attached through a
switching unit.

Note: Unit check is not signaled for a sense operation. Following
unit check or busy indication, device end will be signaled when the
tape unit becomes ready and not rewinding.

No references to the 2816 Switching Unit apply.

3 Seven~track

The selected tape unit has the seven-track feature installed.

Same for 2415
Always 0 for 2401-2403 Models 4~7.

4 Load point

The selected tape unit is at load point.

Same as Models 1-3

5 Selected and write
status

The selected tape unit is in write status.

Same as Models 1-3

6 File protect

The selected tape unit is in file protect status

Same as Models 1-3

7 Not capable

Not used, always set to zero.

Tape unit and/or control are not compatible
with mounted tape (indicated after read

from load point).

* Switched means that the tape unit is selected by some other control unit under control of a tape unit switch.

TOYINOD AdVI 00¥2/0082
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Sense Byte 2

2401-2404, 2415 and 2420 Interpretation

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

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

This sense byte contains the track-in-error indicator bits that are set at the end of a read
or read backward command if a data check has been encountered. See '"Cyclic Redundancy
Check." At the end of a properly executed read or read backward with no data check and
at the end of all other commands, sense byte 2 contains at least bits 6 and 7 set to 1's.

No error correction is attempted when operating with seven-track tape units; bits 6 and 7
are set to 1's in sense byte 2.

Not applicable

2415: Not applicable;

bits 6 and 7 set to 1 unconditionally.

Sense Byte 3
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 R/W VRC A vertical redundancy check occurred during a read or read back~ A vertical parity error occurred during

(2401-4 Models 1-6)
Data reg VRC
(2415 Models 1-6)

ward operation. Indicator is not set after an overrun or after
receipt of a stop signal. *

read or read backward operation that
could not be corrected, or a Model 7
write operation.

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

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

Weak signal in more than one track on a
read or read backward operation. Data is
incorrect. Also velocity check on write
operation.

TOYINOD AdVL 00¥2/008%
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101

2 Skew Excessive skew detected by a read back check during a write, Excessive skew detected during a read or
write tape mark, or erase operation. read backward operation.
3 CRC (Models 1-3) A cyclic redundancy check occurred during a read or read Set when sync burst following data block is
End data check backward operation (nine-track only). not properly recognized, or is improperly
(Models 4-6) 2415: Not applicable. recognized before actual end of data.
2415: Set with false end~of-block indication.
4 | Skew reg VRC A character with incorrect parity detected in skew Indicates at least one track with low sig-
(Models 1-3) register during write, write tape mark, or erase op- nal while writing.
Envelope check eration.
(Models 4-6)
4 Read reg VRC A character with incorrect parity detected in read register Indicates at least one track with low signal
(2415)] (Models 1-3) during write or write tape mark operation. while writing.
Envelope check
(Models 4-6)
5 Phase encoding Not applicable; always set to zero. Selected tape unit is set to PE recording
mode.
6 Backward The selected tape unit is in backward status. Same as Models 1-3
7 C compare C compare is a data check. It indicates that parity of data into Same as Models 1-3
the data register did not equal that out of the data register.
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.

* Stop signal resulted from halt I/O instruction in CPU.

TOYINOD AdVL 00¥2/008%
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Sense Byte 4

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 Not used Same Same as Models 1-3

1 Reject TU

Selected tape unit failed to respond to set read or set write
status when instructed, or became not ready during execution of
a tape motion operation. Equipment check (bit 3, byte 0) also set.

Same as Models 1~3

2 Read clock Not used
3 Write clock Maintenance aids Maintenance aid
4 Delay counter Not used
5 C sequence These sequence indicators are maintenance aids. They are set Set in event of a machine failure and
6 B sequence only in the event of a machine failure and cause equipment check cause a data check and unit check.
7 A sequence and unit check.
2415: All zero bits transmitted for sense byte 4.
Sense Byte 5
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
future use

Always zero

Always zero

1 Reserved for CE function

2~6 | None

Always zero

Always zero

7 Reserved for RPQ use

Always zero

Always zero

TOUINOD AAVL 00¥2/0082
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€01

After EC 730110:

Gate 01A, Panel 2

2400 Bit 9 P 1 2 3 4 5 6 7
0729 Bit 7 C B A 8 4 2 1
Designation Card
Read Bus 01A2 B17E B15E B13E B11E BOYE BO7E BOSE BO3E BOIE
2400 Preamps 01A1 FO9 FO8 Fo7 FO6 F05 FO4 FO3 F02 Fo1
Read Delay Order*
Yellow (Forward) 01A1 CO9N | CO8N | CO7N | CO6N | CO5N | CO4N | CO3N | CO2N | COIN
Black (Backward) 01A1 CO9R CO8R CO7R CO6R CO5R CO4R CO3R COR COIR
Write Delay Order**  01A1 F26A | F26C | F26B | F25D | F25A | F25C | F25B | F24A | F24B
Assymmetry 01A1 D29 D28 D27 D26 D25 D24 D23 D22 D21

* Read Delay Order: CRow A, B, C, D, E, F
** Write Delay Order: G23, G24, G25, G26, ABC, D, E, F, G, H, K, L, M,N, P, Q, R

Note:

Mechanical skew, seven-track, use bits P and 7.

Mechanical skew, nine-track, use bits 4 and 5.

UOTIBWLIOFU] JTU() TOIIUOD 00%2/0083
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2820/2301 STORAGE CONTROL
2820 Control Unit

Channel Commands

Modifiers

Commands 3 4

2 5
Control A Control B
Read Search Hi 1 N 6
Write Search Eq o 7
Sense Search

Hi/Eq

Command
Modifier

21| 20

N)
1S}

so
3
E
0
0w
F N
ow
0o
~

Commands hannel

Write Data

Write Key, Data

Write Couat, Key, Data
Write Home Address

Write Record Zero

Write Overflow

Erase

Search Equal 1D

Search Equal Key

Search Equal Home Address
Search HI ID

Search HI Key

Search HI Equal ID

Search HI Equal Key

Read Data

Read Key, Data

Read Count, Key, Data
Read Home Address

Read Record Zero

Read Count

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

Control No Op

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

Reserve ***

Test I/O

Sense /0

CO—-——000O0O0OCOOXXXXXXXXXXXXXooo0o00Oo
O~ 00 -0~ ==~ 000 -0 =m0 — O —m— =00

— 0 - —~—-000—~-0—-00—-0—-—-—~0000C0000Q —~0 — — —
0O - -~~~ -~~~ -~ -~ —~0000000000O0O0O0O

COOCO0000O0O000000O00OO—~—~——000000000O0
00 —-000000000OCO0O000O~—00—~—~—0000000
0000 —-—-—000000O0—~——~0—-0—-0—~—0000 —~~——0
OO0 -~~~ ==~ O OO OO OO — mrmt ot

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.
**** Perform same seek operation.
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2820/2301 STORAGE CONTROL (Continued)

Channel Interface Lines

Channel to 2820

2820 to Channel

Bus Ou'r——wLP

Adr Out—————*
Opn Out ————»
Sel Ot ——
Service Out ———»
Command Out —
Hold Out —
Suppress Out ———»
Clock Out —————»

Metering Out ——»

Bus In d—*

2301 to 2820

Write Gate Active ——————»|

Read Bus

Clock ———————»|

“@

—_—t |

Index

Field Adr Parity Check ————|

File Operative ———— |

BAOO1T BAOO1
AAOT1 AA031 Adr In ———
AA061 AA031 Opn In————»
AAOT1 2820 AA051 Sel In————>
AA071 AA081 Service In ———»
AA031 ADO001 Request In ————>
AAOTT ACOT1 Status In ————
AA201
AAQ41
AA041 AA041 Metering In ————»
2820 2820 to 2301
FCO11 DEO21 Write Gate ———»
FBO21 FBOOT | Write Bus — (4
FB021 FCO021 Head Select ————»
FBO21 FA0O1 | SelFile @
FCO01 FAO31 | Field Addr ﬂ»
FCO031 DEO21 Reset Writers — 5
AA041 | Inhibit Enable ———»
AA041 [ Run Meter —
FAO41 Set Far —— —»
FA041 Reset Far ———— »

S/360 (8/68) 105



(89/8)  09¢g/s

L0T

BUS REGISTER

s1o3eotpu] ToURd

(panurjuo)) IUN [0IU0D 0283

(penunuo)) TOUINOD ADVUOLS 10£2/0382

PARITY 0 1 2 3 4 s 6 7 ek
C2N2 B02  C2N2 BO3 C2N2 BOL  C2N2 BOS  C2N2 BO7  C2N2 SOB  C2N2 809  czn2 BIO  C2N2 BI2 c2n2 012
BAl01 BI01  gAl0) BAl0) 8alO! Balol BAl0l BAIOl 8A101 s

BUFFER REGISTER SEEK MASK —
PARITY 0 i 2 3 4 5 6 7 I °
C2N2 BI3  C2N2 D02 C2N2 DOL  C2N2 DOS  C2N2 DO6  C2N2 DO7 C2N2 DO9  C2N2 DIO  C2N2 D11 c2m2 803
BAI10] 8101 AlO) BAlO1 sAl0! BAIO}  BAIO]l  BAIOI BAl0! K
COMMANDS
HRM WRITE  READ TR, SENSE D seanch HIGK equaL | [YRITE MASKy ,
C2M2 DOb  C2M2 BOB C2w2 B12 C2M2 BO9 C7M2 BI3  C2M2 BO7  C2M2 D02 c2m2 slol| caw2 D13 c2m2 Bob
8c101 sciol 101 8101 Bc101 5101 B0l BCI0) Bcl Bl
HODIF I ERS .

0 1 2 3 4 5 6 7 ) 2
€242 D05 C2M2 DO6 C2M2 DO7  C2M2 DO  C2M2 DIO  CIM2 D11 C2M2 D12 C2H2 DI3| C2M2 BOZ c2m2 805
8101 sciol  eclol 8101 8101 il Bclol sciol | ecin Bl

STATUS
g om s s [ e g @
§35% bk B362 B0 83m 807 B2A2 D02  B2A2 00 |DIA7 BOS A2 D05 E2A2 DO  52A2 DO6 D282 BOL
Aol M031 AR03! Ac001 AD0O1 DFOSI  ADOO! ADO21 ADOOI DHOI 1
INTERFACE CLOCK
RUN 0 1 2 ) 4 5 6 ; 2N0 RUN
B2A2 B02  B2A2 BOL B2A2 BOS  B2A2 BO7  B2A2 BOB  B2A2 BO9 B2A2 BIO  B2A2 BI2 B2A2 BI3 82A2 803
AB0O! ABOIL  ABOTI AB021 AB021 ABOI  ABOT) ABO2I  ABO2I ABOO!
cLock DATA FLOW
RUN 0. 1 2 3 l 1 2 3 l CHAIN
D2A2 DI1 D242 D06 D242 DO7 D22 D09  D2A2 IO 8362 BI3 6382 D02  p3s2 OOM 0IA7 #3
ocoo! bco31  pco3l  bco3! 0c031 DA0O1 £AOO! 0A001 0800
COUNTER RESVD
CTRL 32768 16384 8192 4096 2048 1024 512 256 CHNL AT
E3N7 BO2  EIN7 BO3 E3N; BOM  E3N7 805 E3N7 BO7. E3N7 BOB  E3N7 BO9  E3N7 BIO EIN7 DI} B2MBECL
EAO21 Eclol Ecl01 Ecio El0l ECIOl Eciol B0l Eclol 421
CHNL B
e 128 6l 32 16 8 4 2. 1 B20BA0
EIN7 BI2  E3N7 BI3 E3N7 DO2  E3N7 DOL  E3N7 DOS  E3N7 DO6 E3N7 DO7 E3N7 DOM  EIN7 DIO —
£cl01 g€l eclol £cio1 EC101 Eclol  Eclol Eci0) £ci0l
SEQUENCE INDICATORS
"n 0:7_\;5 0 ! 2 3 4 5 3 7
D283 BO2 D283 BO3 |D283 BOM D283 BOS  D2A2 BO2 D2A2 DOM D242 DOS D262 D10 D2E2 DO9 0282 D07
00001 00001 DFO71 0FO71 0F071 DFO71  DFOBI DFO8! 0FO81 0FO81
FORMAT STATES
A WA CHK  COUNT  CNT CHK KEY  KEY CHK DATA  DATA CHK R0 Rl
D2A2 BO3  D2A2 BOL D242 BOS D242 'B07 D242 BOB D242 BOS  D2A2 BIO D22 B12  D2A2 BI3 D2A2 D02
0001 1 o001l DAOII 00011 oozl 0pO21 boo21 D021 00031 00031
FILE ADDRESS REGISTER FILE HEAD WRITE  WRITE READ 1ox-HA
PARITY 0 1 2 SELECT SELECT GATE  MONITOR  MONITOR
B3A2 D02 B3A2 004 B3A2 BI3  B3A2 DO5| B3A2 D06  DIA7 B0k  B3A2 DO9 B3A2 DIO  B3A2 DIl 02A7 IO
FAIO1 FAlOl  FAlOl FAl01 Feoz! Fc021  pEo21  Fcoll Feoll 00001
TRACK ADDKESS REGISTER
PARITY
PARITY 0 1 2 3 4 H 6 7 HONITOR
_B3A2 BO3  B3A2 PO B3A2 AOS  B3A2 BO7_ _B3A2 BOS. BJA2 BO9  B3A2 610 B3A2 B2 . B3IA2 BO2 B2 812
FAL01 FAIOl FAlOl FAlO! FAIOY  FAIO] FAIO1  FAlOl FAl0] Fcon
LRC
BIT 0 BIT 1 BIT 2 BIT 3
0283 508 D263 BO9 D263 BIO D283 BI2
" caoul cBoS1 c8061 8071
UNIT CHECKS
MM aw e ow eogmnomp
0282 BO9  B3A2 DO7 EIES CO6 D282 BOS D2A2 DI2  B3B2 B09 B3A2 DI2  D2A2 D13 0282 BO7 BA2 013
BCOT FCO31  BAOS1  DHOZ) 8021 8C03} 08051 8021 DHO21 o621
Y R R
0282 510 D262 BOB D262 BI2 D262 BI3 8382 B02 D282 BO2 D282 DO2 D282 DOM D282 BO3 5382 803
05! DHOO!  BCO3I Mo7! Fcon ceoll  6BOS! £co21 88071 oGoz1
DEVICE  CONT CU SWITCH CEOCK
END CONN RUN 0 \ 2 3 u 5
8203011 8203809 82J3803  B2J3007 8243809 8243011 8243804  B2U300k 8203R13 ‘
SCANNER CHANNEL A DEVICE RESERVED
o ! ALL IF-2 INDICATORS l 0 ! 2 3
82h3004 8203807 ON LOGIC ADI9I 82K380k  B2L3004  B2L3803 823011 I
CHANNEL 8
SCANNER ST ouT DEVICE RESERVED
0 1 U END BuSY REQ IN PROP o ) 2 3
8203812  B2L380L | B2K3807  B2K3D07  B2K3B13  B2K3803 B2K3B12  B2K3809  B2L3BI3  B2L3007




2820/2301 STORAGE CONTROL (Continued)
2820 Control Unit (Continued)

Sequence Indicators

@ Read or Search

)L

L TaT 4danys
/4 TQ’ Area

IB heck

Track Format l_

— {

ytes ?

Sequence T 1 Sync Bit , 3 485 I 7
Indicator 0 Hold Al Reset Shift 1 s . ?
Turnoffs Start  Phase On Read ample ead End

P8 T 0123 Skew Byte Read Sample

ks Or 402y Rings ~ Counter Defect
Search R
un Write HA

[ ¢ RPB ¢ Check
Burst HA Akrea

HT RS

Track Format

Sequence Index 182 3 485 6 7
Indicator 0 Write RPB - Write Data Flow 3 Write End
Turnoffs Write Sync  and Shift 1 Check Sample
Monitor On Bit On Write Bits On Write
at Count 59
@ Writing of Count Area
Track F Address RPB A Count™Area [Check
rack Format Marker A 3 Bytes
Sequence 4 2Write 6 4 T
Indicator 0 RPB ; Write Check
A SyncBit
Turnoffs Count 26 1 182 485 Bits 7
(Other than RO)  Data Check  Write | wyyipe Byte Count 4 End
Area AM Bit | ppg Sample
On Write
| v J
RO Only
No AM Written Count 3 HA Same as for Other Than RO
Check Area
Wrinng of Key or Data Area
))
1(
Track Format Key Or'‘Data Area JCheck
14 z 485 Bytes
fe;auence Write RPB Data Flow 3 6 7
ndicator Sync and Shift Writ
Turnoffs  Count 3* Write SY"C 1 On Write Check ind
Count Chk Bit . Bits Samp|g
Or Key Chk On Write
*Sequence Indicator O Turned Off Immediately After Being Reset On When the Key
Or Data Area Is Written In Execution Of a Formatting "Write" Command
@Seek
Byte Count 1.0
Address Transfer B|8|c|c|H|H
From Channel
0 . )
Sequence  Reset Byte Data Flow 3 2 3,4,56,87
Indicator Counter Turned On Set TAR Count Finished
Turnoffs 5,687 and Head Select
106 (8/68)



2820/2301 STORAGE CONTROL (Continued)

2820 Control Unit (Continued)
Sense Byte Definition

BYTE 0

Bit 0 Command Reject

1 Intervention Required

2 Bus Out Check

3 Equipment Check

4 Data Check

5 Overrun

6

7 Invalid Address
BYTE 1

Bit 0 Data Check in Count Field
Track Overrun

End of Cylinder

Invalid Sequence

No Record Found

File Protect

Service Overrun
Overflow Incomplete

N oUW e

BYTE 2

Bit 0 Unsafe

1 Shift Register Check
2 Skew Fajlure
3 Counter Check
4 Compare Check
5
6
7
BYTE 3

Bit 0 Longitudinal
1 Redundancy
2 Checks
3

4-7
BYTE 4

Bit 0 Sequence Indicator 0
Sequence Indicator 1
Sequence Indicator 2
Sequence Indicator 3
Sequence Indicator 4
Sequence Indicator 5
Sequence Indicator 6
Sequence Indicator 7

N oUW

_COMMENTS

Set by late command or service overrun

Not used

Command reject is also set

Data check is also set

Command reject is also set

Command reject may also be set

Overrun is also set

File protect or end of cylinder or

invalid sequence; command reject

may also be set.

Equipment check is also set
Equipment check is also set
Equipment check and LRC bit(s) also set
Equipment check is also set
Equipment check is also set

Not used
Not used
Not used

Drum bit 0 parity error
Drum bit 1 parity error
Drum bit 2 parity error
Drum bit 3 parity error

(Data check or skew failure is also set
with drum bit parity error.)

Not used

If any sequence indicator is on when

sampled, equipment check is set.

5/360

(8/68)
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2820/2301 STORAGE CONTROL (Continued)
2820 Control Unit (Continued)

Sense Byte Definition (Continued)

BYTE 5 COMMENTS

Bit 0-4 Not used--all zeros
5 Data modifier 1
6 Read operation
7 Write operation

Overflow incomplete is 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 operation. 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 | BI B2IB3|B4 B5IBéIB7
Write Mask
B0 B 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 1 Permit no write commands
Seek Mask
Significance
B2 | B3 | B4
0| 0 0 Permit all seek commands
of o0 1 Permit cylinder seek and head seek

of 1 0 Permit head seek

ol 1 1 Permit no seek commands
110 0 Invalid

110 1 Invalid

11 0 Invalid

11 1 Invalid

110 (8/68)
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111

//
6 6 8 66 B & 82 66 s M 866 18 2 6 60506 8 6 6 82 3 Index
a1 11 5 7 ® g : ' i
BSunst | P AlH P CNT 4 P Data | 1y p CNT H 3 Key P qu AM K" Nsl
Of 1a | ’ K 8 K 3 ofk 8 8

Home Address Areo ! Record 0 ) Record Cell 1 AN 1 Record Cell n |
et T T T 1

1
Home Nohx Heavy lines indicate presence of a sync bit in each bit track
Address Area 8~ Byte Number
T R’ l
X H Flog |Cylmd« Cylmdul Head [ Head Tcmk Check l Check ]
]
e 314 15cyclic” |+ Fimt check ayte
Record Coll Bin | Code (81t 4 always 0)
without Key Area

7 8 9 10 n 12
M Oata

l ” | B R] 11020483 8y1es].
I Flog Cylmd«l(ylmdﬁl Head l Head l R-cordl Lw'hl L..\:u "D"":"I Check I Check I Check I m Spucified by oL l Check l Check Tcmk

. Racord Identifier (1D) |
= 1
L Count Area | Count Check Area | DataArea Data Check Area .
r T 1 T )
Record Cell
with Key Areo
| | | R | Identical to Count Area of Record Cell ) 10 255 Bytes 11020, 483 Bytes | «
AM . I o e el b 18 x Spociiod by kL | “Check | Check | Cheek Lio 20483 Bgten | Check | Check | Cheek )
§
Count
1 Count Area | Check Areo | Key Area | Key Check Area | DotaAres ¢ Data Check Area . _
I T T T T T 3 (Goraa]

jewWIog MoBLL 1082

(penuriu0)) TOYINOD IDVHOLS T0€3/0283



2820/2301 STORAGE CONTROL (Continued)

2301 Head Conversion

Section0 Section 1 Section 2 Section3 Section 4
2301
Head
Reg | Dec | Hex | Dec | Hex | Dec | Hex | Dec | Hex | Dec | Hex
00 00 ] 00 40 28 80 50 120 78 160 A0
] 01 1 (] 41 29 81 51 121 79 161 Al
02 02 2 02 42 2A 82 52 122 7A 162 A2
03 03 3 03 43 28 83 53 123 78 163 A3
04 04 4 04 44 2C 84 54 124 7C 164 A4
05 05 5 05 45 2D 85 55 125 7D 165 A5
06 06 6 06 46 2E 86 56 126 7E 166 Ab
" 07 07 7 07 47 2F 87 57 127 7F 167 A7
5 08 08 8 08 48 30 88 58 128 80 168 A8
& 09 09 9 09 49 31 89 59 129 81 169 A9
f& 10 10 10 0A 50 32 90 5A 130 82 170 AA
=) 11 1 11 08 51 33 91 58 131 83 171 AB
12 12 12 oC 52 34 92 5C 132 84 172 AC
13 13 13 oD 53 35 93 5D 133 85 173 AD
14 14 14 0E 54 36 94 5E 134 86 174 AE
15 15 15 (3 55 37 95 5F 135 87 175 AF
16 16 16 10 56 38 96 60 136 88 176 BO
17 17 17 1 57 39 97 61 137 89 177 B1
18 18 18 12 58 3A 98 62 138 8A 178 B2
19 19 19 13 59 38 99 63 139 88 179 B3
00 20 20 14 60 3C 100 64 140 8C 180 B4
01 21 21 15 61 30 101 65 141 8D 181 B5
02 22 22 16 62 3E 102 66 142 8E 182 BS
03 23 23 17 63 3F 103 67 143 8F 183 B7
04 24 24 18 64 40 104 68 144 90 184 B8
05 25 25 19 65 41 105 69 145 91 185 B9
06 26 26 1A 66 42 106 6A 146 92 186 BA
07 27 27 18 67 43 107 68 147 93 187 BB
L 08 28 28 1C 68 44 108 6C 148 94 188 BC
§ 09 29 29 1D 69 45 109 6D 149 95 189 BD
o 10 30 30 1E 70 46 110 6E 150 96 190 BE
_‘5 11 31 31 1F 71 47 11 6F 151 97 191 BF
12 32 32 20 72 48 112 70 152 98 192 co
13 33 33 21 73 49 113 71 153 99 193 Cc1
14 34 34 22 74 4A 114 72 154 9A 194 c2
15 35 35 23 75 4B 115 73 155 98 195 c3
16 36 36 24 76 4C 116 74 156 9C 196 Cc4
17 37 37 25 77 4D 17 75 157 9D 197 c5
8 38 38 26 78 4E 118 76 158 9E 198 cé
19 39 39 27 79 4F 119 77 159 9F 199 c7
112 (8/68)




2821 CONTROL UNIT

Reader Commands

Read
Control
Sense

*Write Diagnostic
Check Read
1400 Compat Read
No-Op

Modifier Bit
0 1 2

o orHOoOoXMX
o or ok o MWNH
XK KK - o

Punch Commands

Write and SS

Read

Sense

No-Op

1400 Compatibility}
Write

PFR Write Feed and SS
1400 Compatibility
PFR Write Feed and SS
Diagnostic Check Read

Modifier Bit
0 1 2

o o XX
o= o MK

AW A= o

Bit
3] 4

o
-
o

o

o HOo o XX
O - RO o XX
cocoro XK
ocrococococo
ccoocoococo

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)

C oK+ HOo O

e R R R

HOoO O ROKRO

Bit
0 1 2 314 5 6 1
X X X 0 0 0 0 1
1 1 0 0 0 0 1 0
00 0 0 0 1 0 0
00 0 0 0 0 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 1 0 0 0 1 1 0

Write (Data Mode 1)
Write (Data Mode 2)

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

*This command is addressed to the punch.

$/360

(8/68)
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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

Sense

Modifier Bit
2 3 4

01

H O OO
O O O o C

UCB

- o O O oo
O H O Ko
OO O M

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

114

(8/68)

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

Bit
0 1 2 3]l4 5 6 7
0 1 1 1 0 0 1 1
0 1 1 1 1 0 1 1
1 1 1 0 1 0 1 1
1 1 1 1 0 0 1 1
1 1 1 1 1 0 1 1
X X X X X 1 0 1
o 0 o0 o0 o0 o0 1 o0
0 0 0 0 0 1 1 0



2821 CONTROL UNIT (Continued)

Reader/Punch Status Bits

Bit

0

Name

Attention

Busy

Channel End

Device End

Unit Check

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 I/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 PFR. 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

Device End

o

6 Unit Check

7 Unit Exception

Sense Byte, Reader

0 Command
Reject

1 Intervention
Required

2 Bus-Out
Parity Check

3 Equipment
Check

4 Data Check

116  (8/68)

Description

Not Used.
Not Used.
Not Used.

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

Signifies the end of the printer's use of the
channel. This bit is not set by a test I/O
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.

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.



2821 CONTROL UNIT (Continued)

Bit

0

wr

Name

Unusual
Command

Sense Byte, Punch

Command
Reject

Intervention
Required

Bus-Out

Parity Check

Equipment
Check

Data Check

Unusual
Command

Sense Byte, Reader (Continued)

Description

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
missing Cover switch.

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

(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.
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2821 CONTROL UNIT (Continued)

Sense Byte, Printer

ﬂ Name Description
0 Command A command was received that cannot be
Reject executed, such as 'read backward' or

'space' more than three lines. If the UCB
feature is installed, a load UCB command
will be rejected if it is not preceded by a
condition load format command.

1 Intervention 'Ready' has dropped due to:
Required 'End of forms' or 'forms check'
Stop key pressed
Sync check

Mechanical interlock open

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

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

4 Data Check 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.)

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

6 Unusual 1404 only.
Command
Sequence
7 Channel 9 Channel 9 was sensed by the carriage
brushes.

118 (8/68)



2821 Print Hammer Driver Locations

Print Location Pru?t- Location Pru.lt . Location

Position Position Position
01 G-25 45 G-14 89 G-10
02 G-25 46 E-14 90 G-10
03 E-18 417 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-22 105 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 74 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 77 E-11 121 G-19
34 E-15 78 G-11 122 G-19
35 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-15 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 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 Operation 03 -
Set File Mask 1F -
Space Count oF -
Restore (2321 only) 17 -
Sense Test I/0 00 -
Sense I/0O 04 -
Read Read Data 06 86
Read Key-Data 0E 8E
Read-Count-Key-Data 1E 9E
Read Home Address 1A 9A
Read RO 16 96
Read Count 12 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 (Special) Count-Key-Data 01 -
Erase 11 -
Search Search Equal ID 31 B1
Search High ID 51 D1
Search Equal-Hi-ID 71 F1
Search Equal Key 29 A9
Search High Key 49 c9
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 Cs5
**%* Continue Scan Hi Eq 65 E5
**%* Continue Scan, No Compare 55 D5
*¥k* Continue Scan, Set Compare 75,35 F5,B5
Switching * Reserve Device B4 -
* Release Device 94 -
MSC 1 Initiate Buffer E3
Load Buffer El
Read Buffer E2
Buffer Reset c3

* Special feature used with Two-Channel Switch.
** Special feature used with Record Overflow.
*%* 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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2841/2314 STORAGE CONTROL (Continued)

Seek Address

T Cell Number |Cylinder Number | Head Number
e
P Byte 0 Bybe 1| Byte 2 Byte3 |Byte4 Byte5
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:

B0 B

et

- oo

0 Inhibit Write Home Address and Write RO
1 Inhibit all write commands
0 Inhibit Write Home Address - Inhibit Write RO - Inhibit Write

Count, Key, and Data

Permit all write commands

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

1 1
B3 B4

0

0 1

1 0 Permit Seek HH CCW
1 1

B2 B5 B6 BT
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

Inhibit all seek commands

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-File.
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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 Bus Out Parity
3 Equipment Check
4 Data Check
5 Overrun
6 Track Condition Check
7 Seek Check
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 also causes Command Reject (Byte 0, Bit 0)
to be turned on.
4 No Record Found
5 File Protected also causes Command Reject (Byte 0, Bit 0)
6 Missing Address Marker
7 Overflow Incomplete
Byte 2
Bit
0 Unsafe
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 |- Write Safety Write Safety Not Used
4 |On Line Strip Ready On Line On Line | Pack Change
5 |End of Cylinder |Invalid Address End of Cylinder
6 | Auto Restore Not Used
7 |Seek CE Cell CE Cylinder Seek
Incomplete Located Located Incomplete
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2841/2314 STORAGE CONTROL (Continued)

Sense Information Summary (Continued)

Sense Bit:
Position 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
4-1 Module Identification. Because each of the nine physical disk
modules may be 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 contains the identity of the physical
drive corresponding 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 $50001).
Byte 5

This byte is zero 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
search equal key data was in progress 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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Data Format (2302)

Bit Ring
Lead Area - 36 Bytes 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{00000000{00000000|00000000|00000000|11111111]00001110
Bit Ring
Lead Byte Lead Area - 12 Zeros VFO Area - 4 Bytes Sync Area
1 Byte
Zeros Zeros Zeros Zeros Zeros Ones 4 Bits Zeros
S 3 Bits Ones
1 Bit Zero
11001100[00000000[00000000[00000000{00000000|{00000000|11111111[00001110
{(
T Bit Ring
VFO Area - 7 Byt !
Lead Byte Lead Area -9 Ones 4 O Area -7 Bytes Sync Area
6 Bytes Zeros o 1 Byte
T
Ones Ones Zeros Zeros Zeros Ones 4 Bits Zeros
3 Bits Ones
1 Bit Zero
11001100 11111111 11311111/00000000/00000000/00000000[11111111[00001110
T

——
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(89/8)  09¢/S

1A

Variable Area

Bit Ring
Lead Byte VFO Area - 5 Bytes Address Mark Area Sync
21 Bytes Min y brre
of Good Data
)
Ones Zeros " Zeros Zeros Ones 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
171001100{711111111/00000000(00000000/00000000f{11TTT1T1{T111TITI1411111111]00001110
1

Index — - i - 77.
K[p|D| K|p|D
F(c|c|H[H Ficfc|HilRiE(L AM Fic|cHimRIElC |
D
Home Address RO Count Field RO Data Count Field Key Field Data Field
Field
Variable 1 Variable Variable
Length Byte Length Length
4 18 18| (1+2To 2 18 0-255, 18 | (3625+2)
Bytes| (5+2) Bytes |Bytes (9 +2) Bytes Bytes| Full Track | B | Bytes| (9 +2) Bytes Bytes| +2Bytes |Bytes| Bytes Max
RO Record Normal Record
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Data Format (2303

Lead Area 65 Bytes Ones

Address Mark Area
20 Bits at 2/3 Freq

Bit Ring Sync Area

B O G
4§ 4 Bits Zeros
1 Bit One
2 Bits Zeros
1 Bit One
Trrrrinr o frr i (11111111 [00000000(|000010071
4§
—
Lead Byte 33 Bytes Ones Bit Ring Sync Area
A (
Ones Ones Gnes Ones Ones Zeros 4 Bits Zeros
3 Bits Ones.
1 Bit Zero
11007100 | 11111011 1111010111111 0111 [1111111100000000/00001110
2T
{(
f —o
Address Mark o
Lead Byte 51 Bytes Ones ‘ 2085 0 273 Fre -~ Bit Ring Sync Area
.
bR}
Ones Ones Ones Ones Ones Ones Zeros 4 Bits Zeros
3 Bits Ones
1 Bit Zero
11001100 v iiiia [ g i i 11111111 00000000{00001110
3
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LeT

—Index

— — P —
HA F|c C| HIHW FLCIC‘HIHIR KHD I | l l AM F[CC H{HR KHD l-r AM
AM L Lt H HZ
Home Address RO Count Field RO Data D Key Field Data Field
Field oo Field Variable Variable
Variable Length Length
Length
5| 4| 3 36 36| (1+270 41 3 3 | 0-255, | 36 0-4892 4
Bytes| Bytes|Bytes| (5 +2) Bytes |Bytes (9 +2) Bytes Bytes|  Full Track 52 |Bytes|Bytes (9 + 2) Bytes Bytes| +2 Bytes |Bytes| Bytes Max 52 |Bytes
RO Record Normal Record
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Data Format (2311)

Bit Ring
Lead Area - 31 Bytes 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[00000000[00000000/00000000[00000000|11111111]00001110
Bit Ring
Lead Byte Lead Area - 12 Zeros VFO Area - 4 Bytes Sync Area
1 Byte
Zeros Zeros Zeros Zeros Zeros Ones 4 Bits Zeros
3 Bits Ones
1 Bit Zero
11001100 |00000000{00000000{00000000/00000000|{00000000|11111111[00001110
(
o Bit Ring
Area -7 Byt
Lead Byte Lead Area - 9 Ones ( VFO Area -7 Bytes Sync Area
6 Bytes Zeros ¥ 1 Byte
)T
Ones Ones Zeros Zeros Zeros Ones 4 Bits Zeros
3 Bits Ones
1 Bit Zero
11001100 ]11111111]11111111[00000000]00000000/{00000000[11111111]/00001110
)T

J
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621

Variable Area
Address Mark Area Bit Ring
Lead Byte VFO Area - 5 Bytes > Boton Sync
21 Byte Min t4 Byte
of Good Data 4 Bytes Zeros N 1 Byte Ones

Ones Zeros Zeros " Zeros Ones Ones Ones 4 Bits Zeros

5 Bifs Missing | 5 Bits Missing | 3 Bits Ones

Clock Pulses | Clock Pulses | 1 Bit Zero

No Clock]| No Clock |
11001100{11111111]/00000000{00000000[00000000|11111111[11111111[11111111[00001110
\
-
-—‘ -
Index — Flc|c|nfH £ |clc|Hin[R | K{PIP AM E [c |c|HlH|r[<[P]P )
Lefu LiLL
D
Home Address RO Count Field RO Data Count Field Key Field Data Field
Field
Variable 1 Variable Variable
Length Byte Length Length
36 18 18 1+270 2 18| o0-255, | 18| (3625+2)
Bytes| (5+2) Bytes |Bytes (9 + 2) Bytes Bytes| Full Track B |Bytes (9 + 2) Bytes Bytes| +2 Bytes |Bytes| Bytes Max
RO Record Normal Record
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Data Format (2321)

L
T
Lead Area Bit Ring
36 Bytes VFO Area - 5 Bytes Address Mark Area Sync Area
2 Bytes
Ones . 1 Byte
Zeros Zeros M Zeros Ones. Ones Ones 4 Bits Zeros
5 Bits Missing | 5 Bits Missing | 1 Bit One
Clock Pulses | Clock Pulses | 2 Bits Zeros
1 Bit One
No Clock| No Clock |
11111111 /00000000]00000000]009p0000 1111 1i1iji1111111[11111111/00001001
)T
Bit Ring
Lead Byte Lead Area - 8 Zeros VFO Area - 4 Bytes Sync Area
| Byte
Zeros Zeros Zeros Zeros Zeros Ones 4 Bits Zeros
3 Bits Ones
1 Bit Zero
11001100 (00000000 00000000 |[00000000 |[00000000[00000000[11111111/00001110
L
LR A
VFO Area - 9 Bytes Bit Ring
Lead Byte Lead Area - 3 Ones I Sync Area
8 Bytes Zeros o 1 Byte
Ones Ones Zeros ? Zeros Zeros Ones 4 Bits Zeros
3 Bits Ones
1 Bit Zero
11001100 11111111 ]11111111/00000000/00000000{00000000[1111111100001110
LR
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1eT

Variable Area
8it Ring
Lead Byte VEO Area - 5 Bytes Address Mark Areo Sync Area
48 Bytes Min 4 1 Byte
of Good Data
)L

Ones Zeros " Zeros Zeros Ones 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
11001100 [11111111[00000000/0g000000[00000000f1 1111111 {1111 1111[IT11T111 00001110
10 \
R S /
- - —
AM Flclc|H|Hir [€]°]P 77 AM
Ll
D
Home Address RO Count Field RO Data Count Field Key Field Data Field
Field

2 |1 Variable 1 Variable Variable

Bytes | Byte Length Byte Length Length
4 14 “l +2710 2 14 | 0to255, | 14| (2000+2)
Bytes (5+2) Bytes |Bytes (9 +2) Bytes Bytes| Full Track | B [Bytes| (9+2) Bytes Bytes| +2Bytes |Bytes| Bytes Mox

RO Record Normal Record
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Data Format (2314)

Lead B Bit Ring
eod Byte Variable Area VFO Area - 5 Bytes AM Area - 2 Bytes Sync Area
(Except HA)
1 Byte
L L
) VT
20410 Ones Ones Zeros Zeros Ones Ones Ones
5 Bits Missing 5 Bits Missing See Below
[CTock Pulses Clock Pulses ]
11101100 [11 1111101 [11111111{00000000[00000000 (11111111 [T 11T 11111117010
- B—
T 27T
Bit Ring Sync Byte Configuration
HA RO Count RO Data RN Count Key RN Data
Sync Sync Sync Sync Sync Sync
Byte Byte Byte Byte Byte Byte
310 Mo %10 40 1010 %o
00001101 00001011 00001001 00001110 00001010 00001001
Index \ 4 \ —
: FlClClHlHIB'B (e C|HIH RIK DIDIBIB , l i l ‘ I Iels ) FlClCIHH R'K D|D|B|B BB 8
[ ¢ ( {( {
"1 Home Address | RO Count Field o RO Data Field 7 Count Field " Tkey Field| T | Data |
Field
Variable GO 7294 | GN
73 45 43 (8+2To 43 | 0-255 | 43 | Mox
Bytes| (5+2) Bytes |Bytes (9 +2) Bytes Bytes Full Track (9 + 2) Bytes Bytes | Bytes Bytes | Bytes

GO = 45 bytes if RO Data Length is 8 bytes
GO =45+ 0.043 (DL) if RO Data Length 8 bytes
GN = 45 +0.043 (KL + DL)
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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 conditions.

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 #79. This CEM is on microfiche card CD102.

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 must be provided to ensure correct
triggering of the scope.

.
-] B
—— )
— [0}
a]
° D Rsesef- = F <
° E ync=
o Sync+ T W
o |:’ High Imped+ F O
° + In Z
° 0o + AND- ;
o pap
M U U H Cond W
. 0 High Imped- 4= " )
o +q=
o + I AND-
° ‘: Cond
L———’J g =—

High Imped- 0—] AR OR
(See Note)

Note: The high impedance
inputs (negative and

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

switch of the latch
A if they are floating.

ff

Reset «l—«»— AR —®
Key

— $——0 +Sync

o - Sync

5/360 (8/68) 133




CHANNEL SERVICE AIDS
INTERRUPT CONDITIONS

L Channel Working (SIO started and now working)

Exec. Inst. cc CSW Stored? Comments

SIO any CU 2 No No I/O opn starts

TIO any CU 2 No No status transfers

HIO any CU 2 No Irpts after halting
current operation.

TCH 2 No Status per CC (burst)

1. Channel End Pending *Channel Masked Off

*SIO any CU 2 No Chan won't start I/0
opn and will not clear
the Irpt

TIO (to unit 1 Yes Clear Irpt store entire

pending) CsSW

*TIO (other CU) 2 No Chan untouched

HIO (any CU) 0 No Chan stopped already

TCH 1 No CC says Irpt pending

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

III.  Channel Clear Device End In Device

SIO (to unit 1 1 Yes No 1/0 opn starts ; Irpt
pending) (busy bit) is cleared
SIO (to other unit 0 No 1/O opn starts
or dev)
TIO (to unit 1 Yes Irpt cleared
pending)
TIO (other unit 0 No
or CU)
HIO (any CU) 1 Yes All Zero status
TCH 0 No Under these conditions

normally Device Poll Irpt

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) (busy bit) clears Irpt

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

SIO (other CU) 0 No 1/0 opn 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)
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SELECTOR CHANNEL READ SEQUENCE

; Opl Out
" ; "
Operational Out —— 989 — M ’ o
pe u Operational Out
Request In " " " ReqIn §
—if + 4 5 —it Request In
1
|
— i~ d Hold Out
Hold Out F— i " " Hold Out
" : . SelOut
Select Out L, } |
i 5 n Select Qut
| ) \
" — |
Select In ' Sel In . " Select In
I / J/
Address Out ¢ y i _Adr Out ! . Address Out
|
P opl I I [ ‘ '
| 4 pl In
Operational In 5 | 1 L ! |
o b X Operational In
b ' | i
Lo L [
Address In 4 [ ) |
. 1 L | Adr In ‘ | | A { Address In
| | | T | I T 1
| ! | ) | | ! | |
L o ‘ |
C d Out — || : I A 4 Cmd Out ol I i | ! c d Out
i | R :
} } . | | Lo : J i
| [ | ol I
Status In — - i 4 ' . | Pl " ] Status In
o | oo ]
[ | o !
[ o |
Service In —_ - : Pt ' ice In
o ~ | i T i * T Service In
| 1 | | l
ey | LU i | | |
X I i | | | | | !
Service Out 4 - I . [ 1 ! ! | 1 [ ! - 1] ! Service Out
b I | 1 i T | i !
! laddress ! I o i o | ! !
. (Valid) || 11 i | | | Dats-Bzvte Count Status | Address 14, | | Address 14 s |
Bus In (9 Lines) 4 —— — } [Tl=zere |f Bus In L | |_[status “ | J 1 Bus In (9 Lines)
. : : ! Data Data Data o ‘Channel End : : : ;ChanneIEnd ! | ce End
: : | ! Device End i | | | |
Ot 9 LVl Addrtlﬂé]l Comlmiid | | s Out T Address 14 Command I I
us Out (9 Lin 4 | ! usut 1 | ~ | Bus Out (9 Lines)
| ! | Control ]
| o :
Sup Out | |
Suppress Out P . i m + Suppress Out
| LStams|
Suppress Data i Accepted Device End
Transfer (Buffer | _Status - . Device End
Note: " Type Device Only) | Presented — Chaining Indicated —Status Occurred Status
The encircled dot (@) is used in the - Mechanicall » | Mechanical Ending Accepted
sequence chart to indicate the checking Initial Delay Data Tr on — Delay Sequence —‘*r— L diate C d Operation * Ending Pi
of that signal’s level before proceeding. Normal Input Operation Control-Unit:

(Channel Forced Burst Modqi
Selector Channel)
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Opl Out

MULTIPLEXER OPERATION

Operational Out
d Out
Out

Address In

Request In

C
Bus In (9 Lines)

(. Status In
Service In
+ Service Out
+ Bus Out (9 Lines)

- Select Out
. Select In
—4 Address Out

1

i

T

]

|

i

|

h

| |

| |

| |

|Status|
nd

Channel E
Device End

- | HoldOut
Lﬂ. Operational In
|
I
|
T
|
1
I
|
3 |
Status Accepted
Ending Procedure——-]

—
Ad
Interface Disconnectl*—

|
|

Channel End
Device End

Data

|
/ / g’¢
|
1
S
T—Status Accepted
i
) (Multibyte) ———~«——— Ending Procedure———u—
\
|
]
|
i

| |

ast Byte
Data |
(Single Byte)

Adr Out
Opl In'
Adr In
Cmd Out
Sta In
Srv In
Bus Out
Sup Out
Data T

!
S

|
|
i
-
K
BRIN
U
I
|
L
! |
| i
|
| i/
1 |
—
t |
! i
ANES
o R
Adares'ul | Vo
L1 Toml 1
° Data
|
Data T (Multibyte)

L \ “
N
!
ress 30 First Byte
Data
(Single Byte)

Data T

Read

Initial

ymand
Read

Initial

e

St

3 3

K =

1 -
5 c o 3 £
3 - £ 8 2 S 5
k] < - 3 K] c 3 c 5 - o <}
s P 3 3 £ § < £ S ° po 2
2 g 3 S o ¢ g 8 s 8 3 < 3 g
e 3 ] = o S 3 2 L £ 5
g g 2 3 g 3 § 3 H 2 2 s % g
o « 2 3 3 < S < 3 & 3 3 K a 3

Reset

sequence chart to indicate the checking
(8/68)

of that signal’s level before proceeding.

The encircled (@) is used in the

Note:
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MULTIPLEXER OPERATION (Cont'd)

Operational Out v HOpl Out ﬁ' S L Operational Out
Request In . N _Req In i ! ) Request In
@ d i
i I
HId }
Hold Out _ N Out | — Hold Out
T
i
|
Sel |
Select Out — " " _,ut ! +—— Select Out
|
|
i
Select In 2 » N : —— Select In
|
i
|
Address Out - ! @ ! Address Out
| \ I
i 7 !
| —

|
|
|
Operational In+~ —__, | | U . ] Operational In
i ! I
| 1 : :
Address In " XA N L) i ! . Address In
(i R ‘ N | {
1
! I | l | ! ! ! | L
C d Out - H ! Cmd Out | i | ! N Command Out
1 N 1 Ma— | T |
fpol ! i ! b | | '
Pl o ; o ! | ! .
Status In ) — = N N i | Sta In [ ! I I — Status In
| i T T — t— T | |
| o : P E : P
) , U oo ! . | | P
Service In ) : | JI_IL I | » | Srv In Y N ! ' ! — » Service In
I N H [ [l I i
I ! i . | | ' i Pl
| L . | B | | | Bt
Service Out » ! —t _ | | N | Srv Out P o ! ! : I +_ Service Out
| P | | t Tt | 1
| [ I | | N i ol
| | ' i ! Vo g
inaq) (Valid) | Ao 8 | i | ! Address 49 1 i Address 49 | |
Bus In (9 Lines) i — " : : Channel End ,Bus In | , : J I‘ : f — Bus In (9 Lines)
| ! | | | I
| H . 1 ! 1 Vo ! I | Device End
) Address 49 | Command i Last Byte Bu e Command A Command
Bus Out (9 Lines) [Valid) ] — [Data] Data] [Data] om N +—— Bus Out (9 Lines)
e Control Control
Suppress Out . N Sup | - H n J— Suppress Out
Chaining Out t 1
Indicated Channel Free to Handle. 4 [Device End Occurs De\il‘;j E":f' Status Accepted
Mech Data T ission Complete M Interrupt-Causing Condition d Not
Initial Sel far 9 e 1 d i i i i d Executed
Delay (Typical Fixed-Record-Length Device) Test 1/0O Instruction 'd to Busy Device ———————t+— Command to Device with Outstanding Status
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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1/O INTERFACE FLOWCHARTS

Initiation of Polling or Selection --Chart 1

Chart 3 | A3
Chart 6 | A6
Chart 8 | A8

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

Request in is raised when
a control unit has a need
for servicing and is
dropped when the need
is serviced.

The channel normally
services all requests
before initiating a
selection sequence

At decision blocks involving signal
lines, the question to be resolved
is-- Is 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

(Ch
Device Address
to Bus Out
(Ch)
250-ns Delay (Ch)
Has Address
T QOut Been Down
at Least
éC‘h) 250 ns
aise
Address Out
(Ch)
4Q0-ns Delay

(Ch)

Has Sel
Out Been Down
at Least
1.5 useg

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

(Ch)
Raise
Select Out

or hold out down

A polling sequence or an initial selection
sequence has been started by the channel

Chart 2
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Control Unit Response to Select-Out —— Chart 2

A control unit may be busy either
because it is busy operating a device
or because the control unit is
holding status

(cv)
Status Waiting
for Addressed
Device \The control unit
acknowledges a
channel-initiated
selection sequence

(cv)
Control
Unit Status
Only

No

I™~The control unit is
unable to execute
a command at this
time and hence
initiates a control
unit busy sequence

Note

(CV) (Cu)
Status Byte Raise
to Bus In Operational In
Note l Note I
(CV) (cv)
Raise Device Address
Status In to Bus [n

la— The control unit has responded to

A control unit the select-out poll or addressing.
busy is now The channel must now examine the
indicated response to determine whether to
abort the poll or selection, respond
to the control unit busy, or continue
with the sequence begun by
operational in

Note: The byte on bus in must
be valid within 100 ns c3
after raising the in tag.
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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

(Cu)
Recognize
this

ddress

Address-recognition
requires decoding the
entire byte, i.e.,
eight bits plus parity

Suppressable
Type Status

(cv)
Suppress
Out

Yes

All mention o.f select out assumes\ (cv)
proper operation of hold out as Propagate
well. Thus, select out up means Select Out
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 signal Request In

sequence for this control unit.
P The confrol unit___|
This propagated select out becomes select in at’ | has service

the channel if no other control unit responds to | requirements and
the poll or address therefore answers
the polling
sequence

S/360 (8/68)
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Control Unit Response to Select-Out (Continued) —— Chart 3

Chort 2

No (Ch) (Ch) No
Status Operational
The channel In In The attempted
acknowledges the initial selection
control-unit-busy ~___[Yes Yes sequence or poll
sequence was unsuccessful
Note Note
(Ch) (Ch)
Drop (Ch) Drop
Select Out Channsl Select Out
Initiated
Sequence
Yes (chy
Channel
Initiated
equence
The fall of
status-in
completes the (Cu) (Ch) (Ch)
control -unit Drop Drop Drop
portion of this Status In Address Out Address Out
sequence /
The control
unit now waits

for the
condition to
clear, a need
for service, or
another selection
sequence

The byte on bus
out need not be
valid ofter the
fall of the in tag

(Ch)

Command Byte

to Bus Out

(Ch) Yes
Select

(Ch)
Suppress
Out

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

The fall of oddress out
completes this signal
sequence.

The channel now awaits
a request for polling or
a new command

NOTE: All mention of select out assumes

(Ch)
Drop
Suppress Out

The fall of select in
completes this signal
sequence.

The channel now awai
a request for polling o
a new command

Suppress out is normally
dropped at the start of an
interface sequence if it
was up for the purpose of

proper operation of hold out as well.
Thus, select out up means select out

(CU)
Raise
Address In

indicating chaining

\The byte on bus in must be

and hold out up, and select out down
means either select out or hold out
down

Chart 4

valid within 100 ns after the
raising of the in tag
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Command Transfer —- Chart 4

p3 |Chart 3
(Ch)
No Address
In
Yes
All mention of select out The channel processes
assumes proper operation the address as required
of hold out as well. Thus,
select out up means select N (Ch)
out and hold out up, and ° Multiplex
select out down means Channel
either select out or hold
out down Tes
(Ch)

The byte on bus out must D

’ rop
have been valid for at Select Out
least 100 ns prior to the

raising of the out tag.

The byte on bus in need\

not be valid after the éCh)
ise of the out t T aise

rise of the ouf fag Command Out

The byte on bus in must be

valid within 100 ns after the No (Cv)

raising of the in tag Command
Out

The control unit sse
Tes ol processes

th d ired
The byte on bus out e command as requirex
need not be valid uffer\.‘ (CL)

the fall of the in tag Drop
Address In

Prepare to transfer
initial status byte

(CY)
Channel
Initiated
Sequence

(Cv)
Status (CU)
Transfer Status Byte
Req to Bus In

(CV) (CY)
Inbound Data Byte
Data to Bus In
The byte on bus in must be
ES valid within 100 ns after the
raising of the in tag
Chart 5
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Status/Data Presentation -~ Chart 5

Chart 9 (Ch)
Address

In

(Ch)
Drop
Command Out

(CUN Yes

Command

(Cv)
Service
Out

Transfer initial
status byte

(cvY)
Channel
Initiated
Sequence

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

the raising of the in"tag

(CL) (Cu)
Raise Raise
Service In Status In

Gé6
Chart 6
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Response to Status/Data Presentation-- Chart 6

No

Operational

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 or 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

No

(Ch)
Service
In

(Ch)
Data Count
Exhausted

(Ch)
Outbound
Data

(Ch)
Data Byte
to Bus Out

!

Adjust for chaining as required

Suppress
Out

(Ch) (Ch)
Drop Drop
Suppress Out Suppress Out

Assure overlap of the (Ch)
state of suppress out 250-ns

and service out Delay

The channel accepts the data or status

(Ch)

Raise

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

Service Out

The byte on bus out must have been /

valid for at least 100 ns prior to the
raising of the out tag
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Chart 5
Chart 9

(Ch)

The channel processes
the status byte

— Multiplexer Must Status Be If multiplexer
Channel Stacked channel, select
out has already
No All mention of select out been dropped
(Ch) assumes proper operation
Drop of hold out as well. Thus, (Ch)
Select Out select out up means select Multiplexer
out and hold out up, and Channel
select out down means
either select out or hold
out down
(Ch)
Channel End
Interface
data transfer
Wait portion of this
for device command is
end complete
Zero Status
Device end, busy, Byte
CU end, unit check,
unit exception, Yes
attention or status
modifier. This ends
the sequence
(Ch)
No Channel
Initiated
This must be a Sequence
stacked status
byte
Status
(Ch) presentation Begin
Drop completes normal
Select Out test 1/O command
L \ execution
) All mention of select out assumes proper operation
Raise of hold out as well. Thus, select out up means
Command Out select out and hold out up, and select out down
means either select out or hold out down
The byte on bus in need not be
% valid after the rise of the out tag.

Chart 7| H7

The channel cannot accept the data or status.
Stop or stack is therefore indicated

5/360 (8/68) 147



Response to Stack/Stop/Accept —— Chart 7

Chart 6

The status is accep

Command chaining is
indicated if suppress-out Data, if inbound, was
is up at the control unit accepted

at this time
Data, if outbound, was
on bus out Stop is Stack is
recognized | recognized
by the by the

The byte on bus out need
not be valid after the fall The control unit processes

of the in tag any outbound data control unit | control unit
(CU) (cu) (cu)
Drop Drop Drop
Status In Service In Status In
—I The byte on bus out need
not be valid after the fall
of the in tag

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
(cu) Yes
Select
Out
No
(cv)
Channel End
Transferred
(cu) The fall of operational in completes
Dror the control-unit portion of this signal
Operational In sequence. The control unit now waits
for a new d or a need for
servicing

J8

Chart 8

148  (8/68)



Response to Fall of Status/Service-In -~ Chart 8

Chart 7

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

To be effective, suppress
out must rise at least
250 ns prior to the fall
of service out for the
preceding byte

(Ch)
Status

(Ch)
Operational
In

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

Chart 1

Stacked
(Ch)
Data No (Ch?
Transfer Operational
Stopped In
) ) o
Drop Drop Operational in must fall prior
Service Out Command Out to dropping command out to
prevent the status from being
presented again

The channel assumes a
burst-type sequence and
waits for further control-
unit activity

Chart 9
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Burst Mode Waiting Loop ~— Chart 9

Chart 8

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 hold out up, and
select out down means
either select out or hold

out down

(cv)
Channel End
Transferred

(cv)
Has First

Byte Been
ransferred,

(cv)
Suppress
Qptio:

(cv)
Forced Burst
Operation

.

No

The byte on bus out must have been valid for at least

(v
Forced Burst
Operation,

(Cv)
Is This
Suppressable
Data

N
© The first data byte is optionally
suppressable

(cv)
Suppress
Out

No

(CY)
Status
Transfer
Ready

|
1

(cv)
Data

Transfer
Ready

(Cv)
Inbound
Data

This completes the
control-unit portion of
this signal sequence.
The control unit now
waits for @ new command
or a need for servicing

The byte on bus in must be valid within
100 ns after the raising of the in tag
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(Cv)
Drop
Operational In

(Cv)
Status Byte
to Bus In

(CY)
Data Byte
to Bus In

Chart 6

Chart 5



1/0 SERVICE AIDS

INTERFACE CONNECTORS

1442 1443
2803 - 2430
Bus Bus Bus In
In Out
Tag In To ()
®)
Tag | Tag Tag Out Tape
In | Out ©)
Drive
Bus Out
2821 Bus In
Tag In
Bus | Tag | Bus | Tag
In In Out | Out Bus Out
Tag Out
2841 2802 2820
Bus Out 1 0] Bus Out
Bus In
Tag Out To @2 |2 1| Tag Out
Bus In Tape () |3 2| Busln
Tag In "
Tag In Drive (4) |4 3| Tagin
5 4
Bus Out
6 5
Tag Out 7 6
8 7
9 8
10 9
2250
Bus Terminator* Tag Terminator*
Part 5372179+ Blank Tag | Tag | Bus |Bus | pqrt 5372180+

Part 5440649 **

Note:

* Applies to all devices

Out| In |Out{ In

** Before 1/O Interface EC
**x* After | /O Interface EC

Part 5440650%**
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Interface Connector Chart

B | D Connector 1 Connector 2
2 | Q10O
3 : +3V Bus Out P Operational In
410 ¢ Bus Out 0 Status In
5 ¢ |0 Bus Out 1 Address In
6 |-3V|[ ¢ Bus Out 2 Service In
7|0l o
8 { Q Bys Out 3 Select In
910 ¢ Bus Out 4 Select Out
B Q Bus Out 5 Address Out
11 |+6V : Bus Out 6 Command Out
12| 9| Q Bus Out 7 Suppress Out
13 6 ‘ Service Out

Ground Shield
? Signal

G|l J Connector 1 Connector 2
210(0O
3 . +3V Bus In P Clock Out
4 10O ¢ Bus In 0 Metering Out
5 : 6 Bus In 1 Metering In
6 |-3V] ¢ Bus In 2 Request In
7|loloO
8 . o Bus In 3
9 1O ‘ Bus In 4
10 : o Bus In 5
11 [+vov] Bus In 6
2] ¢ 0Q Bus In7 Hold Out
13 ol ¢ Operational Out
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