




































































































































































Out Bus Bit 0

Out Bus Bit 1

Out Bus Bit X0

Out Bus Bit 2

Out Bus Bit 3

Out Bus Bit 11

Out Bus Bit 12

Out Bus Bit 4

Out Bus Bit 13

Out Bus Bit &

Out Bus Bit 14

Out Bus Bit 6

Ground

Out Bus Bit 7

Out Bus Bit 15

Time Pulse A

Out Bus Bit 8

Time Pulse B

Out Bus Bit 9

Parity Bits (0-7)

Parity Bits (8-15)

In Bus Bit O

In Bus Bit 1

In Bus Bit 10

In Bus Bit 2

In Bus Bit 3

In Bus Bit 11

In Bus Bit 12

In Bus Bit 4

In Bus Bit 13

In Bus Bit 5

In Bus Bit 14

In Bus Bit 6

Ground

In Bus Bit 7

In Bus Bit 15

XIO Data Cycle

In Bus Bit 8

X10O Control Cycle

In Bus Bit 9

CAR Check/Parity Error

® Signal (Standard SLT)
O Ground Shield

Storage Protect Violation

Figure 42. 1/O Channel Interface Pin Assignments, Connector Location Q8 (I/O Channel 1), Q2 (I/O Channel 2), or T6 (I/O Channel 3)
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DC Reset . o Cycle Steal Acknowledge C

Poll Interrupt Levels 0=13 °
Poll Interrupt Levels 14-23 ° ° Cycle Steal Acknowledge D
Cycle Steal Request A ° * Cycle Steal Acknowledge E
° Cycle Steal Control 0
Cycle Steal Request B . ° Cycle Steal Control 1
Cycle Steal Request C ° O | Ground
Cycle Steal Request D . o Cycle Steal Control 2
Cycle Steal Request E b ° Use Meter Gate
b Time Pulse C
Cycle Steal Acknowledge A i d IPL Mode
Cycle Steal Acknowledge B8 o ° +3V to CPU Stop Clock

d

Spare b b Spare
Spare b
Spare U . Spare
Spare L ® Spare
. Spare
Spare [ ° Spare
Spare ® o Ground
Spare ° ° Spare
Spare . ® Spare
° Spare
Spare L b Spare
Spare L4 . Spare

e Signal (Standard SLT)
O Ground Shield

Figure 43. 1/O Channel Interface Pin Assignments, Connector Q9 (I/O Channel 1)
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DC Reset b Cycle Steal Acknowledge H

Poll Interrupt Levels 0=13 o

Poll Interrupt Levels 14-23 ° Cycle Steal Acknowledge J

Cycle Steal Request F ° Cycle Steal Acknowledge K
Cycle Steal Control 0

Cycle Steal Request G (] Cycle Steal Control 1

Cycle Steal Request H . Ground

Cycle Steal Request J ° Cycle Steal Control 2

Cycle Steal Request K L Use Meter Gate

| Time Pulse C
Cycle Steal Acknowledge F . IPL Mode
Cycle Steal Acknowledge G (] 43V to CPU Stop Clock

Spare L] Spare
Spare °
Spare L4 Spare
Spare . Spare
Spare
Spare ° Spare
Spare (] Ground
Spare ° Spare
Spare (] Spare
Spare
Spare o Spare
Spare . Spare

e Signal (Standard SLT)
O Ground Shield

Figure 44. I/O Channel Interface Pin Assignments, Connector Q1 (I/O Channel 2)
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DC Reset d d Cycle Steal Acknowledge N
Poll Interrupt Levels 0-13 °
Poll Interrupt Levels 14-23 . . Cycle Steal Acknowledge P
Cycle Steal Request L b ° Cycle Steal Acknowledge Q
b Cycle Steal Control 0
Cycle Steal Request M . . Cycle Steal Control 1
Cycle Steal Request N ® O | Ground
Cycle Steal Request P . ° Cycle Steal Control 2
Cycle Steal Request Q L ° Use Meter Gate
o Time Pulse C
Cycle Steal Acknowledge L ° L IPL Mode
Cycle Steal Acknowledge M ° ° +3V to CPU Stop Clock

Spare ® b Spare
Spare b
Spare ° . Spare
Spare ] b Spare
b4 Spare
Spare ° . Spare
Spare * @) Ground
Spare ® . Spare
Spare . ° Spare
L Spare
Spare U d Spare
Spare o ° Spare

® Signal (Standard SLT)
O Ground Shield

Figure 45. 1/O Channel Interface Pin Assignments, Connector T7 (I/O Channel 3)
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Input/Output Channel Interface

The 1/O channel for the P-C consists of two sets of 60 sig—
nal and control lines (three sets with data channel expander).
These lines connect logically to each I/O adapter in the
1800 system. Each adapter receives all 60 lines, uses the
lines it requires, and exits all 60 lines to the next adapter in
the series. The adapters are connected in parallel (Figure
46). Thus, no adapter can block the transmission of signals
or controls to the next adapter.

The 1/0O channel exits the P-C via three pairs of serpent
connectors at connector panel B. These exits are: I/O
channel 1, I/O channel 2, and I/O channel 3. A single ser-
pent connector contains the input and output data buses,
time pulse (A and B), parity, parity error, storage protect,
XIO data cycle, and XIO control cycle lines. The second
1/0O channel serpent connector also contains fixed lines.
The reset, interrupt polling (A and B), cycle-steal control,
use meter, time pulse C, and initial program load lines are
the fixed lines in the second serpent connector. The five
cycle-steal request and cycle-steal acknowledge lines are _
normally assigned by IBM for optimum system operation
unless the customer has a special requirement (Figure 47).

Figure 46 shows the prescribed I/O cable routing sequence.

In this diagram, an example of a cycle-steal-request line is
shown connected from the channel control wired-logic ter-
minals, through the internal adapters, and the mixer board
(gate H), and to the external adapters. The lines not shown,
follow the same route. However, they are jumpered straight
through the mixer board.

1/0 Channel Interface Lines

Out Bus

The out bus is a set of sixteen lines used to transmit infor-
mation from the P-C to the devices. The interpretation of
the information depends on the type of channel cycle. Bits
are numbered O through 15 and correspond directly to the
numbering of the P-C bits.

In Bus

The sixteen in bus lines are used to transfer data to the P-C.
The type of information depends on the type of cycle in
progress. The bits are numbered in the same manner as the
out bus bits.

Parity Bits

These two lines transmit the parity bits for both input and
output operations. The left-half parity bit line contains the
odd parity for data bits 0— 7 and the right-half parity line
contains the odd parity for data bits 8—15. The utilization
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of the parity bits on the output bus is defined in the speci-.
fications for each adapter connecting to the output bus.
The input bus must be provided with an odd parity bit for
each half of the data word except during a sense function.
The destination of the word on the input bus during an XIO
instruction with a sense function is the accumulator. Since
the accumulator has no parity bit, a check of the bus parity
is not made. '

CPU Stop Clock

This line stops the CPU T and X clocks and prevents them
from stepping. The line is used by the I/O devices when a
power off or other catastrophic condition exists in the
device and it will effect processing.

Cycle-Steal Request

These lines are used by the device to request a cycle steal
from the P-C. The request must be removed from the line
by X4 time of the last desired cycle. The cycle-steal ac-
knowledge (on the line which corresponds to the request)
is the signal that the requested cycle-steal cycle is being
performed.

Cycle-Steal Acknowledge

These signals indicate which data channel is active during
the present storage cycle. This line must be activated by
the device to indicate which CAR is to be loaded during the
present XIO instruction. These lines are each activated by
the active channel during cycle-steal cycles to indicate to
the device that it has usage of the I/O channel during the
current cycle.

Cycle-Steal Control

The three cycle-steal control lines indicate to the channel
control the type of action that must occur during the pres-
ent cycle-steal cycle. The lines are driven in the device and
decoded by the channel control. The codes and functions
are:

000 Write
This decode is used by the device to cause the selected
CAR to be incremented and the contents of the B reg-
ister to be gated to the channel data bus and the
channel out bus.

001 Read
This decode is used by the device to cause the P—C to
load the B register with the information on the in bus
at X4 time. The core storage location addressed by
the CAR is loaded with the contents of the B register.
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Cycle-Steal-
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Channel
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Note:

Cycle-Steal
Priority

1801/1802
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Basic Adapter 1816 Only)
Adapter
E
F
st
st 1443/
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Identical cable routing is provided for cycle-steal-acknowledge lines. Mixing of cycle-steal-acknowledge lines must
match mixing of cycle-steal-request lines.

Adapter Cycle-Steal Request
Places Line at OV

Typical Adapter Board

Cable routing for the other lines is identical but mixing is not provided.
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Mixing of cycle-steal-acknowledge lines must match mixing of cycle
steal request lines.

*Extra lines are available in this cable to allow for 10 more cycle-
steal-request lines and 10 more cycle-steal-acknowledge lines.



010 Set Address Register
This decode from the device causes the word in the
B register to be loaded into the CAR selected by the
cycle steal acknowledge line.

011 In Bus to Address Register
This decode causes the data on the in bus to be gated
to the channel data bus. The output of the B register
is blocked. This allows a device to load its CAR. This
operation must be done only during a cycle-steal
operation. The storage location which was addressed
during this operation is not changed.

101 Block Address Increment
This decode inhibits the incrementing of all CARs and
allows multiple references to a single storage cell.
This command is used to transfer packed data, or for
comparison to check the correct loading of data to
core.

110 CAR Check Request
This decode is activated by the device to cause the
P-C to compare the contents of the core storage loca-
tion addressed by CAR with the contents of CAR.
If they do not compare a check signal is generated.

Interrupt Poll A and B

The interrupt levels are turned on by requests from the de-
vices. The in bus is used to transmit the request to the P-C.
Any storage cycle which is not a cycle-steal cycle, an XIO
instruction, or a BSI instruction is utilized as an interrupt
poll cycle.

This cycle is divided into two parts. These parts are 1 or
2 microseconds (usec) in length (depending on the memory
speed, 2, 2.25, or 4 usec). The interrupt poll lines signal
the device that it can request an interrupt by activating the
corresponding bit on the in bus. The timing of the polling
lines is controlled by the channel and must not be affected
by the devices.

IPL Mode

This line is used during the initial program load sequence.
The program load key on the operator’s console activates
this line. The P-C loads data into core per the contents of
the I register and successive core locations when requested.
Bit 15 on the in bus signals a request to store data and, if
bit 14 is activated at least 250 nanoseconds (ns) before

bit 15, the IPL line is deactivated. The P-C then executes
the instruction at core location zero.

Metering

This line is used to indicate the status of the P-C to the I/O
devices. Atevery T1 or X1 of a storage cycle which is not a
time cycle, this line is activated. Four hundred (400) milli-
seconds (ms) after the last attempt to activate, the line is
deactivated.

Time Pulse A, B, and C

These three lines are generated by the processor-controller
(T) clock and the channel (X) clock. The lines are used by
the I/O adapters to synchronize the device operations to the
processor-controller operations. The timings of these three
lines are such that any of the eight clock times can be de-
coded by the adapters.

Parity Error

The parity generated from the B register is utilized in the
same manner by the XIO data cycle and the cycle-steal
cycle. If the function is an XIO write or cycle-steal-write
cycle, the generated parity from the left-half word and
right-half word is transmitted with the data word on the
output bus. The adapter regenerates parity bits for each of
the half-words. The regenerated parity is compared against
the parity received with the half words. If the parity con-
ditions do not compare, an error indicator is set in the re-
ceiving adapter during the cycle in which the error occurred.
When the indicator is off, it assures each device of correct
data from the B register on each data transmission. When
the indicator is on, it indicates a parity error within the
data transmission cycle.

If the function is an XIO read or a cycle-steal-read cycle,
the left-half odd parity and right-half odd parity is gated
on the input bus with the data word. The left- and right-
half parity bits are then exclusive ORed at the P-C and set
in the B register. This data word with parity is then written
into core storage. During the write to storage, parity is
generated on the 16 bits in the B register and is compared
to the parity written into core. If the parity does not com~
pare, a parity error signal is sent out the I/O channel indi-
cating to the adapter that a parity error was detected at the
B register, and setting the adapter indicator. When off, this
indicator assures each device that correct data was received
by the B register for each data transmission. When set, it
indicates a parity error occurred during the data
transmission.

XI/0 Data Cycle

During this cycle, data is transferred between the device and
the P-C as specified by the function code.

If the function is initialize write (101), or, if the function
is initialize read (110), the address then specifies the
starting address of a table in storage (an I/O block). This
table consists of data words and control information.

If the function is control (100), and, if area specifies a
group of units (e.g., magnetic tape), the modifier specifies
the particular tape unit, and directs the selected unit to
rewind or backspace, etc.

If the function is sense (011) or (111), the address field is
ignored. Instead, a non-storage-use machine cycle is
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Name of Line

Logic Line Title

Uses

Out Bus Bit 0 through 15

Out Bus Bit 0 through 15

Bus=Out = Used to transmit information
(data, 1/O device address, commands,
control orders) from the channel to the

control unit.

In Bus Bit O through 15

In Bus Bit O through 15

Bus-In - Used to transmit information
(data, selected 1/O device identification,
status information, sense data and interrupt
requests) from the control unit to the

channel.

Parity Bit 0 to 7

Parity Bit 8 to 15

Parity Bit 0 to 7

Parity Bit 8 to 15

Bidirectional lines which are used to

transmit parity data to and from the P-C.

Cycle Steal Request A
through Q

CS Request A - Q

Used by 1/O device adapter to request
cycle=steal cycles for data transfer. Also
assigns priority level. Maximum of 5

lines per /O channel.

Cycle Steal Acknowledge
A through Q

CS Acknowledge A - Q

Bidirectional - Activated by /O device
adapter during X1O initialize data cycle
to load proper CAR. Activated by data
channel controls on cycle-steal cycles
to indicate when and which level is
active. Maximum of 5 lines per I/O

channel.

Cycle Steal Control 0, 1, 2

CS Control 0 through 2

Channel Controls - Activated by I/O
device adapter, Condition of these

lines determines action to be taken on a
cycle=steal cycle (load CAR, gate in bus,
gate out bus, increment CAR, block CAR

increment, etc.)

Interrupt Poll A

Interrupt Poll B

Poll Int Level 0 - 13

Poll Int Level 14 - 23

Selection Controls = Used for the scanning

of attached 1/O devices for interrupt requests.

Initial Program Mode

IPL Mode

Selection Controls = Used to cause the IPL

device to load core storage.

Use Meter Gate

Use Meter Gate

Use Meter - Used for the conditioning of

the elapsed time meter.

Time Pulse A
Time Pulse B
Time Pulse C

Time Pulse A
Time Pulse B
Time Pulse C

Timing Pulses - Used to synchronize device
adapter operation with the P-C operation

and for special sequences.

Parity Error, Storage Protect
Violation

Parity Error

Storage Protect Violation

Used to indicate invalid P-C operations.

X1O Control Cycle
X1O Data Cycle

X1O Control Cycle
XIO Data Cycle

Control = Used to indicate the portion of
the XIO instruction in progress.

Reset

DC Reset

Control - Used to reset the adapters and
1/0 devices.

Figure 47. Input/Output Interface Lines and Uses
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taken. During this time, the selected I/O device or inter-
rupt level places its status word in the accumulator.

If the function is write (001) or if the function is read
(010), the address then specifies storage location of the
data word.

If the function is CE mode (000), the adapter specified By
area is set in the mode using modifier 15 and is reset using
no modifier 15. Address is not used.

XI10 Control Cycle

This cycle transmits area and function information to all
devices on the channel. The function codes are listed in a
following subparagraph.

Area: This 5-bit field specifies a unique segment of I/O
which may be a single device (1442 card read-punch, 1443
printer, etc.) or a group of several units (magnetic tape

- drives, serial I/O units, contact sense units, etc.) Figure 48
lists the area codes for the various I/O devices.

1/O Device Area Code

Console 00000
1st 1816 and 1053s (first 4) 00001
2nd 1816 and 1053s (second 4) 01111
Ist 1442 Card Read Punch 00010
2nd 1442 Card Read Punch 10001
1054 and 1055 Paper Tape 00011
Ist 1810 Disk Storage Drive 00100
1627 Plotter 00101
1443 Printer 00110
Reserved by IBM o011t
2nd 1810 Disk Storage Drive 01000
3rd 1810 Disk Storage Drive 01001
Analog Input 01010
Analog Input Expander 10000
Digltal Input (Pulse Counter and

Digital Inputs) 01011
Digital and Analog Output

(DO, ECO, RO, AOQ) 01100
System/360 Adapter 01101
2401 to 2402 Magnetic Tape 01110
Selector Channel 10010
1st Communication Adapter 10101
2nd Communication Adapter 10110
3rd Communication Adapter 10111
4th Communication Adapter 10100
1st 2790 00111
2nd 2790 10011

Figure 48. I/O Device Area Codes

Area 00000 is used to address devices internal to the sys-
tem. When area 00000 is specified, the console status, in-
terrupt, mask register, or interval timer may be selected.

Function: The primary I/O functions are specified by the
3-bit function code:

000 Sets I/O units in or out of CE mode.

001 Write
This code transfers a single word from storage to an
I/O device. The address of the storage location is
provided by the address field of the IOCC.

010 Read
This code transfers a single word from an I/O device
to storage. The address of the storage location is pro-
vided by the address field of the IOCC.

011 Sense Interrupt Level
This code directs the I/O device requesting interrupt
recognition, on the interrupt level in progress, to
make the device interrupt status available.

100 Control
This code causes the selected device to interpret the
modifier and/or the address field as a specific control
action.

101 Initialize Write
This code initiates a write operation on a device or
unit which will subsequently make data transfers
from storage using data channel cycle sealing.

110 Initialize Read
This code initiates a read operation from a device or
unit which will subsequently make data transfers to
storage using data channel cycle stealing.

111 Sense Device
This code causes the selected device to make its cur-
rent status available in the accumulator as the device
status word.

Storage Protect Violation

During an XIO read instruction or a cycle-steal-request
read, while the data cycle takes place, the word contained in
storage is checked for the presence or absence of a storage
protection bit. If the bit is absent, execution proceeds
without change and the read information is set into the B
register where it is written into storage. If the protect bit
is present, the read information is not set into the B reg-
ister, and the storage protection violation line on the I/O
channel device is conditioned. This signal is detected by
the adapter which caused the storage violation and it must
turn on an indicator.

Reset: This signal is present as long as the reset key on the
console is pressed, unless the P-C is in run mode. This line

is also active during the power on sequence.
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Signal Cable Termination

All T/0O channel lines must be terminated. If no external
adapters (outside the 1801/1802) are installed,

the I/0O channel signal cables are terminated at the mixer
panel (gate H). If external adapters are installed, the I/O
channel signal cables are terminated at the last active adapt-
er board on the I/O channel.

The resistor terminator cards supply the + 3V “off” level,
through a 952 resistor, for each line in the I/O channel.
The active level of a line is represented by OV, the I/O chan~
nel must be continuous from the channel origin to the ter-
minator cards. If the terminator cards are installed in an
1810 or an 1826, power must be on at that unit to supply
the + 3V terminating voltage. The IBM part number for the
terminator card is 5800320 (5803172).

/0 Channel Timing

Timings for I/O channel operations are shown in Figures 49,
50, and 51.

ELECTRICAL SPECIFICATIONS

Physical Considerations

The 1800 system signal lines between the P-C and the
various adapters consist of flat transmission cables, printed
wire, coaxial cables, twisted pair, or any combination of the
four provided that the maximum resistance and delay time
limitations are not exceeded. Transmission lines in the
1800 system can be driven by singe or multiple drivers and
can feed single or multiple receivers. All transmission lines
must terminate with their characteristic impedance.

Single Driver and Receiver

When a transmission line is supplied by a single driver and
feeds a single receiver, the driver and receiver must be lo-
cated at the extreme ends of the lines. Drivers and receivers
can be located beyond the line terminator, provided that
the distance between the terminator and the end-of-line
driver or receiver is less than 6 inches.

Multiple Drivers and Receivers

The I/O channel transmission line in the 1800 system can
supply a maximum of eight receivers. Drivers driving onto
the transmission line must be unloaded, as the I/O channel
transmission line is terminated with the proper impedance
at each end.

Multiple receivers on a line should not be less than 3 feet
apart. However, no minimum spacing requirements have
been set for the distance between drivers, between an end-
of-line terminator and a driver, or between an end-of-line
terminator and a receiver. If a line with multiple drivers
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and/or receivers is not terminated at the extreme end, the
terminator must be within 6 inches of the end-of-line driver
or receiver.

General Electrical Considerations
Current Flow

The direction of current flow (conventional) is minus if it is
flowing into a component or plus if flowing out of it.

Voltage Levels

The positive level on a line denotes a logical zero and the
more negative level denotes a logical one. See Specific
Electrical Requirements — Receiver, Driver.

Impedance

Lines must have a characteristic impedance of 95 ohms,
plus or minus 10 ohms. Lines must terminate at each end
(except as noted above) with their characteristic impedance.

Noise

The maximum noise coupled onto any signal line within a
cable due to any combination of changes external to that
line must not exceed 300 millivolts.

Fault Conditions

The signal line may be grounded with no damage to drivers,
receivers, or terminators.

Loss of power at either end does not cause any damage.

Loss of power at any terminator will cause stopping of

the CPU clocks.

Loss of power at both terminators results in generation of
logical ones, irrespective of information input.

Line operation is unaffected where power is off in any
device adapter, except the terminating adapter.

Specific Electrical Requirements

Receiver

The output must be interpreted as a logical one for the
more negative line signal, and as a logical zero for either a
plus line signal or an open input.

Receivers (Figure 52) must not require a switching level

more positive than +2.52 volts for a logical zero or more
negative than +1.42 volts for a logical one.

Receivers must not be damaged by a most positive direct
current up level of 3.4 volts or most negative direct current
down level of 0 volts.

Receiver input must not require positive current greater
than 0.35 milliampere at the most positive up level of 3.4 V.
Positive current required must not be greater than that
taken by a 15.4K ohm resistor network connected to a
6.24 -V supply. Input impedance of each receiver should be
made as high as possible, but never lower than 4.0K ohms.



Control Data Cycle-Steal

Word Cycle Word Cycle Cycle

No. Signal Name 0]1]2]3|4|5/6/7]0]|1]2|3]4|5]6]7]0[1]2]3]4|5|6|7
1 X10 Control Cycle

2 X10 Data Cycle 3

3 Time Puise A (Note 4)

4 Time Pulse B (Note 4)

5 Time Pulse C (Note 4)

6 Cycle-Steal Request

7 Set Cycle-Steal Level

8 Cycle-Steal Level X Active

9 Cycle-Steal Ack Level X Note 2

10 Cycle-Steal Control 1

11 CAR Reset

12 Set CAR Gate

13 Set CAR

14 Gate Out CAR X

15 Set CAR Buffer

16 Increment CAR X4 ﬂ
17 Reset CAR Buffer X7

18 CAR Check/Parity

19 Any Cycle-Steal Cycle

20 Out Bus

21 Storage Protect Violation

22 In Bus (Note 3)

23 Gate In Bus (TOB) f\‘loﬁe 1

Items 1-19 show timing sequences for an XI10 initialize
read or write where the device adapter requests a cycle-
steal cycle during the X10 Data Cycle.

NOTES:
1. This line active only during in bus operations.
2. C.S. Ack forced by device adapter during data word cycle; by data channel control during CS cycle. This signal
is undefined from 6B to 7B time.
3. Minimum required width at CPU. Optimum width is 0-5 time inclusive.
4. These lines active whenever T or X clocks are at the indicated times. (Not dependent on run mode.)

All Rise and Fall Times are Subject to +100 nsec Skew.

Figure 49. 1/0 Channel Control Timing

Input/Output Channel Interface 61



29

Sutwiy, (OIX) O/1 a1ndaxy ‘¢ aIndrg

Last E1 E2
- I-Cycle| (Control Cycle) (Data Cycle)
No. Signal Name T7 ) TO| T1 | T2 | T3 | T4 | T5| T6 | T7 | T0 | T1 | T2 | T3 | T4 | T5 | T6 | T7 |
1 Set Odd Address Generate AR Bt '
Transfer
2 A-Reg -» M-Reg l
3 Control Cycle D i e R T e S T S
4 Gate B-Reg Out Bus Sense
(Gate B-Reg Bits)
5 Decrement SC-Reg (SC=0)
(Init Rd/Wr Sense Control)
6 Set Function Register
7 Storage Use (X10 Sense)
8 Set Data Cycle
(Init Rd/Wr Sense Control)
9 Set Channel Data
Bus #=CAR (Init Rd/Wr)
Channel Bus —» B-Reg
10
(Sense)
1 Transfer — ~TT
B-Reg -+ D-Reg (Sense) Gt
Transfer
12 D-Reg -+ A-Reg X10,Sense,Rd,Wr
77 7ol Tl 2T 13l 1al 81 16 1 771
13 E3 Data Cycle E3 (Data Cycle)
14 E3 Cycle (Rd/Wr)
15 X10 Data Cycle
(Rd/Wr)
16 Transfer
A-Reg -» M-Reg
17 Decrement SC-Reg
(Rd/Wr)
18 (G\I;’Ii:? B-Reg —# Out Bus e e e Ay ST
NOTES:

Timings are shown to give relationship to machine cycles and not to a specific X0 operation.
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Last Instruction
Before Interrupt Forced BSI Interrupt Routine
11 12 E1 1
11 12 1A E1
Next Next Next Branch -
1 f
No. Signal Name | 12 E of BSI  of BSI ofBSI  of BSI Inst Inst Inst 11 Out
012345670123456 OI2345670123456701234567[01234567 123456701234567'0123456701234567‘01234567 I01234567
i t
1 Poll Gate FF For ’ T1 Set blocked b mterrupi || Eegato E[I [1 LI flll I LU
Next opportunity to interrupt
2 Poll A 3 s T | e -
8 i 2 i i
3 Poll B i ¥ RSN =z TIE 7 v g e
4 Interrupt Level O FF BTN » ] o A 5N M T R A TR S SN O, e E A e
5 Interrupt Level 0 Request FF RN
6 Set Interrupt Level 0-13
7 Interrupt Request FF ey
8 Inhibit Storage Use
(-Any Interrupt Request)
9 Set BSI OP (Bits 1,5,8) __ _ . 17
to Data Bus (Bit 1 Example) ;
10 Set BSI Instruction to B-Register |
1 Gate Interrupt Address L 4
to Data Bus i
12 Reset Interrupt Level
<4
13 Inhibit I-Reg Increment KA 2 AR
NOTES:
1. Example shows interrupt (0) occuring during a normal instruction execution. No wait, X10,
or CS occur during this example.
2. |A and E1 of forced BSI are the same as in normal BSI cycles.
3. During a wait instruction, oscillator pulses cause polling to continue with
the poll A and poll B pulses longer in duration.
4, Poll A may occur either T1-T4 or T5-T7,T0 and poll B may occur at either
T5-T7, TOor T1-T4.
5. Polling gate FF set at I1T1 (except interrupt) and reset at X1 cycle-steal
cycle T4 XIO or BSI instruction to end OP all other instructions.
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Line Receiver

I | I Line Driver +3V |
| [ | | |
l N §7son | | +6V N I
l +6V P l | o |
Output
: . ") ¢ { | 2'< L :
N
l Input
| P 1500 | I i = | _———
' 13V b I | 5K I | +3V |
| | '
| 2.3K N l 1 | | |
| | : -3v i : |
95 S950 950 950 |
| -3V — I 1/0 Chan.nel | 1/O Channel l I
| | In-BL\Js\Llne I In-Bus Line |
I I & , % ' |
L | | |
I +3V l 1/0 LCt:annel I I 1/0 Channel | I
l Line Driver Out-Bus Line Line Receiver Out-Bus Line | Resistor I
| 6500 I | | L Terminator Card _ |
| +6V h I l N £ I
P | l
| I
N |
| 2K , l |
Ilnput " I l l
I P = ' l l
I N l I Output | NOTES:
5K l | A maximum of eight receivers
' I may be placed on any one
1 , 15002| N | transmission line.
| -3V - | P I A different driver and receiver
| N | I I are used on systems with
L_.. 1/0 Channel Origin —J I 23k| N ' expanded data channels.
I |

I_ 1/0 Adapter -3V



Terminator

The terminator is viewed as a two-terminal network consist-
ing of resistors and power supplies, and must meet the fol-
lowing requirements.

The terminal connected to the signal line must present an
open-circuit voltage between +2.88 volts and +3.4 volts.
Impedance between the terminals must not be less than
90 ohms nor greater than 105 ohms. Current is measured
at the terminal that is connected to the cable and must not
be greater than 22.8 milliamperes flowing out of the com~
ponent at +1.12 volts. One terminal of the terminator is
connected to ground, the other to the signal line.

Driver

To transmit a logical zero, voltage source drivers (Figure 52)
must pull less than 100 microamperes from the line.

To transmit a logical one, the driver conducts. The driver
must be capable of accepting 56.0 milliamperes from a
'0.33 V source when in the conducting state.

If the driver output is open-circuited when conducting,
the voltage must not fall below 0.00 V.

Cable

Cable length is limited by a maximum cable resistance of
26 ohms, including contact resistance. A maximum of 0.25
ohm contact resistance per control unit or channel is al-
lowed, including connections to and from the external
cables. The cable may consist of any combination of flat
cable, coaxial cable, and printed wire within the above limi-
tation. The maximum allowable internal cable resistance
offered by any control unit or channel on the interface is
1.5 ohms. The measurement of this value is made between
the external connector pins.

The characteristic impedance ranges from 82 to 102 ohms.

Connectors

The maximum coupled noise due to all connectors in each
control unit, including external connectors, is 250 millivolts.

Input/Output Channel Interface 65



Alterations and Attachments

If lessees are considering the special application of IBM
leased machines in conjunction with associated equipment,
they should review the Alterations and Attachments clause
of the Agreement for IBM Machine Service. Under this
clause, IBM must receive written notice prior to any altera-
tions or attachments to the machines or units. If the alter-
ation or attachment interferes with the normal operation or
maintenance of any of the IBM machines or units or sub-
stantially increases the cost of maintenance, the customer
must remove the alteration or attachment and restore the
machines and units to their normal condition upon notice
from IBM.

The customer is responsible for the design, procurement,
installation, repair, and service of the alteration or attach-
ment. Inthe event that an alteration or attachment causes
interference with the installation of an engineering change
which is considered necessary to effect an improvement in
the operation or maintenance of an IBM machine, the cus-
tomer will be required to eliminate such interference.

66 Alterations and Attachments

When a lease is terminated, the customer is required to
remove all alterations or attachments and restore the machine
to its normal condition before its return to IBM.

Any liability, personal or otherwise, arising from the al-
teration or attachment or its effect on IBM equipment, rests
with the customer.

IBM cannot treat information pertaining to alterations and
attachments as secret or confidential.

The rights arising out of the alterations or attachments
are to be measured and defined by the patent protection
that may be given under the applicable patent laws or under
valid patents issued upon such alterations or attachments.
IBM is to have all the rights that the public would have with
respect to the alterations or attachments.

IBM service or maintenance of alterations or attachments
does not constitute an approval of the alteration or attach-
ment, or a waiver of the right of IBM to discontinue such
service.



The 1800 system operates from one three~phase line cord
(Figure 53) with inputs of 208/230 volts at 60 Hz or 195/
220/235/308/408 volts at 50 Hz.

Primary power enters the 1801 or 1802 through a line
filter and a 50-amp mainline power circuit breaker (CB1)
and is sequenced to all system units except the 1053 printer
and the 1816 printer-keyboard. The 1053 and 1816 have
their own power cords.

DC power supplies (Figures 54 and 55) provide system
service voltages and special voltages for core storage and
process I/O features. Interlocks are provided for critical
voltages.

Power-On Sequence

. Three-phase primary power is supplied through CB1 to
contactor K1 which is controlled by the emergency power
off (EPO) switch, and to transformer T1 which provides
the 24V ac sequencing voltage. The 24V ac sequencing
voltage is supplied to the 1828 (for the 1856 units) through
isolation transformer T6.

From K1, primary power is distributed to contactors K2,
K3, K4, and to transformer T3. Transformer T3 supplies
115V ac to convenience outlets in the 1801 or 1802, 1810,
1826, 1828, 1442, and 2401 or 2402.

Pressing the ON button turns on the power on lamp and
starts the power-on sequence:

1. Supply primary power via K3 to CB2 (1826) and CB3
(1828).
2. Supply primary power via K2 to
(a) gate blowers and power supply fans in the
processor-controller;
(b) 1442, 1443, 1810, and CB4 (2401 or 2402);
(c) transformer T2: 115V ac power to 1054 and
1055 (via switches on P-C power tailgate), 1627,
and gate fans in the 1442;
(d) transformer T4; 7.5-Vac lamp voltage to P-C
console and 1442;
(e) transformer T7; power-failure-protect circuit;
(f) power supplies, 1, 2,3,6,7,8,9, 10,11, 12, 13,
and 15 in the processor-controller
3. When voltages are available at power supplies 1, 2, 3, 7,
9, 10, 12, 13 and 15, supply primary power via K4 to
power supplies S, 14, 16, 17, and 18 in the processor-
controller. ‘

The power-on reset line is held at OV (active level) during
the power-on and power-off sequences. The power-on reset
ends approximately 1.7 seconds after pressing the ON button,
at which time the Ready lamp turns on to indicate that dc
voltages are present.

Power Supplies and Control

Resistors are employed in the output circuits of ADC
power supplies 8(+30V), 11(-30V), and 14(+12V) to limit
the initial surge current. When the ready condition is
reached, the current limiting resistors are shunted by relay
RY19 points.

Power-Off Seqt;ence

The OFF push button is used to power-down the 1800
system. Pressing the OFF button drops all power in the
system with the exception of the 115V ac convenience out-
lets and the 24V ac sequencing voltage.

The use of the OFF push button ensures that power sup-
plies will be cycled down in the following order:

1. Power supply 18 (+48V magnet voltage).

2. Power supply 14 (+12V ADC), and power supplies 5,
16, and 17 (core storage).

3. All other power supplies.

Power supplies in items 1 and 2 are controlled by K4, which
is the last contactor to pick and the first to drop. The +48V
is removed before other voltages by opening the output of
power supply 18 with relay points. Power supplies in

item 3 are controlled by K2 and loss of any of these volt-
ages (except supply 6, 8, or 11) will immediately drop K4.

Loss of dc voltage from any P-C power supply, except
supplies 6, 8, 11, 14, and 18, will drop system power in the
same manner as operating the OFF switch. Loss of voltage
from supply 6, 8, 11, 14, or 18 will not drop system power
and will be indicated only by program detection of failure
or by visual observation.

Power supplies 8 and 11 (+30V and -30V) are interlocked
so that loss of either supply will drop the output of both
these supplies and will also drop supply 14 (+12V).

If loss of voltage is caused by tripping the over-current
circuit breaker in any MPS (medium power standard) power
supply, the condition will be indicated by turning on the
DC CKT BKR TRIP lamp on the I/O monitor interface
panel.

Power Failure Protect Circuit

This circuit ensures proper cycling down of the power sup-
plies after loss of primary power. The power-failure-

protect circuit operates from a three-phase transformer

(T7) on the load side of contactor K2. The circuit senses

the loss of power in any one of the three phases and responds
by generating a +3V signal.

Power Supplies and Control 67
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Cable length, filter

Attached to mounting
to 1801/1802: 762,0 cm

plate illustrated in
Section B of this figure

Cable length, wall
plug to filter: 152,4 cm

1800 System

Jumper neutral wire. Disconnect

;fo meet local requirements.

Neutral used only for

380/408v Y inputs

|1 DC Common 9—' DC System Ground

All circuits and
Process 1/O Common.

1816/1053

r--
———— _ _Shield__ _ _ !
( 1/‘ ;\ " _ //Y Neutral 7\ 1
195, 220, Customer branch 1 @
‘_[ | _ _ / Phase 1 | — e
or 235 vac circuit. Receptacle T T h
/I . h Phase 2 | .
A and power cord (T 1 Filter ' Phase 3 T -
380 or 408 vac plug determined by YT t - o- 4 t ° L
Y ocal L | _ -~ \ Ground \
ocal requirements ( ‘\L v 14 - \l y Analog Ground Bus
_____ _J_._/ T R S,
Frame
Ground
)
‘ 0 !
' )
220 vac 1 Phase ‘ . 1
{ ‘ !
Ground
A - Power Distribution Ay

B - Power Cable and Line Filter Mounting Specifications - All dimensions are in centimeters unless otherwise noted.

[ ~\\
- I}

Wall Plug_/’ \«"

Line Filter %
Line filter —\

safety cover
(not illustrated)
approximately
43,7 cm long;

23,8 cm wide;
11,3 cm high

Laminated Phenolic
Mounting Plate

Power Cable Specifications

Hanger Hole
Outside Diameter: 3,66 cm Diameter: 2,
Number of Conductors: 5 + Shield Bolt-down m
slot (4)

Outside Diameter, Individual Conductor: 1,0 cm

Wire Size: 20,6 mm2 10,

Color Coding -
Black (3): 3 phase leads
Blue (1): Neutral
Green/yellow Tracer (1): Ground
Braided Shield: Tied to ground at line filter.

2

To 1801/1802

e A

| 24,13 —p]

ounting
50,80

79-_"‘_’! 2,54
®J( ,
L0

3,49(4x) - L t 1,90 (4x)
—>| [+0,63(4x)

16, 51

-232 19A



The signal triggers a circuit that drops relay RY1 to ini-
tiate the power-off sequence. The +3V signal also gives an
immediate-stop signal to reset the system at T7/X7.

The processor-controller remains in a power-on state for
power drops to the system up to one cycle in duration (15
to 17 ms). The power failure sequencing enables the proc-
essor to complete the core storage cycle that is in progress
at the time of failure.

Emergency Power Off (EPO)

This switch is for emergency use only. If pulled off, all
electrical power (except 24V ac sequencing voltage) is im-
mediately removed from all system units except the 1053
printer and 1816 printer-keyboard, which have their own
power cords. Pulling the emergency power off switch drops
contactor K1 and removes voltage from the power supply
sense relays that are holding relay 1 energized.

70

Power Power
Supply Rating Supply Rating
Number Number
1 +6V @ 18A 10 +3V @ 16A
2 +3V @ 16A 11 -30V @ 2A
3 +6V @ 18A 12 +6V @ 18A
4 0-3V, Power Failure 13 +6V @ 18A
Protect 14 +12V @ 2.5A
5 +12V @ A 15 -3V @ 16A
6 1801 - 16 15V 2 psec
+36V @ 3A Memory
1802 - 17 -9V t0 -12V 2 usec
-12V @ 2.5A Memory
7 +3V @ 16A 18 +48V @ 6A
8 +30V @ 2A
9 +3V @ 12A

Figure 54. Power Supplies and Ratings



15V Memory
Power Supply
(2 ps Memory)

Gate D
+12V, 2.5A

Power Supply
-9V to -12V
Memory Power
Supply
(2 ps Memory)

-3V, 16A
Power Supply

/ Gate C

Programmer’s
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j/ Gate N
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(1801 Only)
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=

S

D

]

Relay Panel A

v

=
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{ __ @ +48V, 6A

Power Supply

Fuse Panel

Frame Ground Bus Distribution Box

Circuit Gate B

Breaker
Panel
Note:
Circled numbers are used to identify AC
the corresponding power supply. Outlet
Leveling
Screw

Figure 55. 1801/1802 Processor Controller (Front) (Part 1 of 2)
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+36V 3A
Power Supply
(1801)

-12V, 2.5A
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(1802)

+3V, 12A
9 Power Supply
+3V, 16A

2 +36V Protect

(1801 Only)

Power Supply

Programmer’s Q +3V, 16A
Console - Gate N ) |~ Power Supply
+6V, 18A
> Power Supply
+6V, 18A
Power Supply
7
iz > +30V, 2A
;2/, Power Supply
z
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,ﬁ%/l Protect Supply
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N

=

{
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Power Supply ® —
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A
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o
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(Q\

Gate R
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Gate G Gate F
1053/1816 1053/1816
Expander Basic
Note: .
Circled numbers are used to identify the corresponding power supply.

Figure 55. 1801/1802 Processor-Controller (Rear) (Part 2 of 2)
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Appendix B. 1/0 Channel, Simplified Data Channel
(Cycle — Stealing) Operation

Each | O unit has a program assigned data table area in main

storage, and an assigned Channel Address Register (CAR) which
addresses core storage during cycle=steal cycles.

The data channel operation is divided into two parts:

INITIALIZATION  The 1/O unit is selected by data contained in

a |6-bit control word (IOCC) which is transferred via the Out
Bus and accepted by the designated 1/O unit. Once selected,
the 1/0 operation (read a card, for example) can start. During
the following cycle the Channel Address Register assigned to
the 1/O unit is set with the address in storage of the first data
word to be addressed when the 1/O unit needs access to storage.
The data channel control circuits wait for a cycle steal request
signal from the I/O unit. See .

CYCLE STEAL During the main=line program, the T-clock runs.

en a cycle steal occurs, the T-clock stops at the end of the
- cycle in progress. All P-C registers continue to hold the
values set during the main~line program. The X-clock runs
during one or more cycle steals to time the channel operation.
Following the cycle steal, the T-clock restarts and the main-
line program resumes.

The following sequence takes place:

. Set Up Cycle Steal
en the 1/O unit needs data or needs to send data, a
cycle steal request signal to the channel controls, delays
execution of the main-line program. Provided no higher
priority cycle steal takes precedence, the requested cycle
steal operation occurs.

. Transfer Data
Storage is addressed by the previously set contents
of the assigned CAR, A single word is transferred (via the
In or Out Bus) to or from the 1/O unit.

. Increment Address in CAR
The address in the assigned CAR is set to CAB to core
storage. CAR is then incremented by one preparing it for
the next cycle steal operation,

‘ Resume P-C Program
Unless cycle steal request is waiting, the T-clock
restarts and the main=line program resumes. See
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Up to
151/0s

DATA CHANNEL OPERATIONS UTILIZING CYCLE-STEAL

Objectives: The XIO operations of initialize read or initialize write
are used to set up the data channel controls. Data channel controls
supervise the data flow to or from multiple 1/O units which must time
share a single In or Out bus.

Assigned CS Req and CS Ack
wiring determines priority of
1/0 device. In the example,
1/O - B is third in priority,
following I/O's A and C.
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INITIALIZATION E-Cycles of XIO Instruction

XI1O Instruction [ | Address of 10CC I E1 XIO Control Cycle E2 X1O Data Cycle
X10 Control d read out t g |/OCC add d read out
Address Word Control Word - B-regisr:rro werdread ootte 3 to B-reagistree:s wore read o0
locc I Data Table Add | A Funct | Modifi ] Area, Function and Modifier M Selected /O unit sends back
oc a Taple ress rea | rune Hher transferred via Channel Data CS Ack and CS control signals
- Bus to Out-Bus to select /0O which select CAR as deter~

; ‘ mined by wired logic
B-register output (IOCC Data
Table Addressy gated into
selected CAR

] CAR now ready to address 1st
d data table word in storage when
CS is requested by 1/0 unit.

Function transferred to Function
J_ Register in channel controls

CHANNEL CONTROLS
. PROCESSOR - CONTROLLER
L-o-l—:— Channel Address Buffer (CAB) holds address lines
CS Ack \ caB active while CAR is incremented in the middle of
@ ' a cycle in preparation for the next cycle.
CS Ack | § CS Ack signal in this direction |
€5 Ack on initialization only. I
|
16
A
CAR O —OR
Ctrls Jlﬂ__l_ A
CARO -/ r
16 b——-{ Address Decode ]
M-Reg —
CAR 1 Storage
Common| Ctrls
CAR
Control CAR 1 J 1/0O-A
- ° Data :
P 'g Table 1/0-B
] Data
o e Table
CAR 2 i
Ctrls §
1/0-C
- m car 2 ] D/ara
@ Table
i
X10 DC Cycle : Ufs'o ! _L |
|
> D CARs | START smp
? g
a
Priority 1 B-Reg
Controls Any Cycle Steal |
and OR |
Cycle 2 |
Steal |
Request Function
Flip-Flops 3@ ! Register I
and
Decode n !
|
Channel Data Bus : 0- Input Cycle Steal Operation

: e QOutput Cycle Steal Operation

@ CYCLE STEAL
@ When data is needed, 1/O - B generates Cycle Steal Request.
@ If higher priority is active, no acknowledge to I/O = B until Q 1f 1/0O - B is an output device, data from storage is placed in the B-Reg

all higher priority 1/O's are serviced. and transferred via the Out Bus to 1/O - B.
1f 1/O - B is an input device, data from /O - B is transferred via the
B-Reg

e CAR 2 control lines cause CAR 2 to address storage.

e Acknowledge signal sent from channel controls to I/O - B. In Bus to the and written into storage.

CAR controls cause CAR 2 to be incremented for access to next data

0 1/O - B returns CS control signal (s) to Channel Controls.
word.
20696.1
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DATA CHANNEL OPERATION

Obijectives: The 1442 cycle steal request
and acknowledge are shown. The flow
chart is drawn with the assumption that the
1442 is wired to use CAR 2.

INITIALIZATION:

E1, XIO Control Cycle INITIALIZATION
Select 1/O unit and load channel function x‘o CONTROL

register.
E2, X1O Data Cycle

. Read out |OCC address word and load in CAR 0
as address of first data word associated with 1442,

MEae

N0 00000000000 0N\ 000\

CYCLE STEAL:

. When 1442 needs data access, a cycle steal
request to chanrel controls causes interruption
of P-C cycling provided that no higher priority
requests are waiting.

° Data is transferred to or from the core address
that is addressed by CAR 2 via either In or Out
bus.

° Incrementing of CAR 2 takes place so next data |
table location will be addressed on next 1442
cycle steal cycle.

’ Normal P-C cycling resumes at the end of cycle
steal unless another CS request is waiting.

7///////////////////////////////////////////////////////////////

Assume XIO Operation
Initialize Read or
Initialize Write

Channel operations
involving cycle steal.

%

N

CYCLE (E1) |

XIO Control Word read | _% _| Control Word
out fo B-Reg % In B-Reg
| »
.
Area function and / ~
it o |7 [oye e rameteg o
/. C
-Out-Bus to select 170 7 | Out-Bus 1o 1/0 unit
o Junit %
2 ‘ 7
L
S function transferred to %
- { Channel Control %
Function Register %
I 7
Control function of E2 % X10O Data Cycle taken
cysle - %‘ — during E2 cycle on initiate
% read or write operations,
| /
Xi0 DATA ) Z
CYCLE (E2) | .
{OCC Address Word % 10CC Address word is
read out to B-Reg L. _/ _| address of first word of
% data table associated with
I % selected 1/O unit,
B-Reg transferred to %
Channel Dato Bus é
i Set selected CAR % Selected I/O unit (1442)
O |register (CARZ} with / sends back CS Ack and
HOCC address word 5 _% _| CS Control | lines which
/' sets Channel Data Bus to
I % the selected CAR,
o £14 21 4
cote when requested by / A CAR CHECK at T6 indicates
1442 B %’ | the contents of CAR 2 were not

equal to the IOCC word on the
channel Data Bus.

NN

- ——— gsf CS Request Level FF,
remains on until priority
X7 | allows request to be honored

CS Level 2 Active

Y

Cycle No

Steal-Inhibited

CS Request

Service only highest
priority 1/O making

CS Level 8, for example, can return Ack to
the 1/0 and gate out CAR 8 only when all
higher-priority CS requests have been honored

|
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g

CS Ctrl 2, not 0 from
1/O raises Gate In Bus
and 1/O to B-Reg Gate.

CYCLE
STEAL
CYCLE

Send S Ack to 1/C
Ack to 1/O unit
(S:ot 'i’p Cycle Steal pow e — —] Block T-Clock to stop P-C cycle
yeis Start X-Clock. Storage Cycle results
§ Gate CAR 2 to Stor Addr In Bus and CAB
Block M-Reg (SAR) Stor Addr In Bus
ﬁ:‘fﬁ?‘wm’ Block Interrupt Polling
/0 UNITS

Develop C§ Controf

signols
i

Reset CS Req FF if no

I —

Set In Bus bits in

B-Reg
|

mote CS required ot
this time
€S Control Signals to Channel Controls ¥
Is this e e ww — —| 1442 does not use word
st CS cycle count
and {/O unit that uses
word count
Gote word count (Jst
word in data table
addressed by CAR 2}
to Qut Bus.
i
i
- Set Word Count in
Word Counter
X3 gﬁfea:s-keg bits on
Increment CAR 2 g— X4
| |
Transfer B~Reg to storage g~ X4
|
i
Increment Word Ctr
(1442 hos no word Ctr)
i
Reset CS Request T No request and Set CS
Level FF ag— X7 | Level SPD

|

1/O unif .
word count = 0

Another

Send Interrupt Request

or {1442) end of
card

Yes

@

CS request from
Vo

No

Continue main line pro-

Force branch if
gram (Advance T-clock) - - - - I

interrupt request.
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DATA CHANNEL CIRCUITS

1442 CYCLE STEAL REQUEST AND
_ ACKNOWLEDGE CIRCUITS

~

tnitialize y;

The direction of the CS

Ack signol during the dota

. eycle is opposite to the
/| direction during CS cycles

/ .
Read or £ Ser . \'-‘_"D
Write £ Address Dot €5 Ack to Chnl
N A Register OR - ’
xio | >
Dotg -
Cycle " \
‘ \"\CS Ack from
channel
N Set CS CS Request
IR2 P Request
R {Not) {PL Mode
XIO Punch — LN |
Read SSI Gate ‘1 AR FF
A |OR N
{Not} fack Mode YA
First Read Cy
Time Pulse B
[— ]
OR

1Pl Mode

80

Cyele Steal Re

0 - CHANNEL INTERFACE 1/0 --

" To wired lc::gic
in other 1/0 units
|

Cycle Steal Ack

CS Ack
Cycle Steal Level O

HANNEL INTERFACE 1/0.- CHANNEL INTERF.

a

A

WL Cycle
»tecdl AckO o o9 PRIORITY CONTROLS, CYCLE
CETest OR STEAL REQUEST LATCHES
o CS Ack 0 €S Request Level O ) y
o . ‘ Al '
(To WL - Display) »
< )
. CS Request Level 0 m A »
CS Polling Latch Lt bC Roser
vest X6 or T6 [ X7 or T7] X0 or\
Al B|A[B | A
L& Set Cycle Steal Level SPD
— P X-Clock AdvSPD
y >

(Any CS Level or (")
Timer CS Cycle)
Causes X-Clock Adv

Cycle Steal Level 1 Ackor Active

o CS Ack Level 1
WL Cycle o
B Steal Ack 1 . Cycle Steal Level 1 Active 1 .
h o Dot - -
CE Test CS OR A ..J
_ Ack

Cycle Steal

Y

(To WL - Display)

€5 Request Level 1 ¥ Level 1

L

o
DC Reset 1

Cycle Steol Level 8 Ack or Active

1/0 - CHANNEL INTERFACE 1/0- CHANNEL INTERFACE 1/0 - CHANNEL INTERFACE 1/0 - CHANNEL INTERFACE 1/0 - CHANNEL INTERFACE 1/O - CHANNEL INTERFACE 1/0

_ CS Ack Level 8
7T {Not) Timer Cycle or CS Levels 0-5
Not) Cycle Steal Level 6
WL Cycle Not} Cycle Steal Level 7
. Steal Ack 8 - <. Cycle Steal Level 8 Active
- > oo -
CE Test CS  AOR (Not) Timer Cycle or €S Levels 0«5
o Ack {Not} Cycle Steal Level 6 N
- t Te Steal 1
(To WL - Display) {Not} Cycle Steol Level 7
_ CS Request Level 8 8 ! Cycle Steal
o AR FF Level 8
| -
1A
N
DC Reset



CARO

ais 15 ARO Bir15

n

FF

CAR 0 CONTROLS
A |Set CAR 0 SPD
Display CAR 0
3 ] Gate Out
Display Consolej A CaRO
fed OR
X701} A
tnerement fatar
Increment A CAR
CAR X4
A Reset CAR @
JCAR Reset

From CAR ¢ Bit 1

L% 3
a3
A3

Bit 15

LE!’OAQ 08t O

CAR autput for selected

C5r
directly on Channel!

The CAR buffer keeps
storage select lines up
unti} late in cycle to
allow time to increment
the CAR just used.

vest level is placed

Address Bus to avoid cir-
- evit delays of CAR buffer,

Gate Chan Storage Address

Gate M Reg Storage Address

CAR 8 CONTROLS

CAR1

CARS8

Expanded Data Channels (CAR'S 9-14)
are not shown as their operation is
simular to CAR'S 0-8.

SS

x—

CHANNEL DATA BUS

SPD Set CAR Buffer SPD

CAR 1 CONTROLS 4 afl FF A
l““ L e
A LSerCAR1SPD A .
ICAR O .
Y Dot .
— Bit Aux Address Bit O
- Gate :;"g‘” AxCARD | A MRS S /
101 Gate OutCaR | T R o+ T
A OR Gate Aux ‘E—"
X70!| Storage Reset A
—
A Increment CAR ¥
Reset
A CAR 1

X7

'N'I Reset CAR Buffer X7

AL

[

A Fef CAR 8SPD
z—-.-..-—
{2

or Gate Qut CAR 8
A

X701

A |Increment CAR 8
Cycle Steal Level 8

A Reset CAR 8

9

¥

(Any CS Level or
Timer CS Cycle)

CHANNEL ADDRESS BUS BITS 0-15

alo

M Reg Bits 0-15 Stor Addr
Chan Addr A !Bri‘tft(i)s-w
Bits 0-15 F—— OR [ros——
A
CAR BUFFER B
CARD Dot Channel Address
Bit 15 R
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DATA CHANNEL CIRCUITS (Cont.)

cllo

T4 T6 (or) X4 X6

COMMON CAR CONTROLS

|
g
Z
3|
9
¢ A i
& B Phase Power A 38D (Set CAR)
= ,
Z
m (Not) CS Control 2
z CS Central 1 oR l #
(Always|at not for 1442) CS Control 0 ES (Not) CS Control 0 - X4 A CAR X4
z 28] AR X4
o N
Set Address[Register _ CS Control 1 & CS Control 1 A et CAR Gate
‘5'; Time Pulse A 11234 or A | _CARReset
N £ X1234 {X3 or 13}
3 .
F3
Z :
<
CS Ackl CS Control 2 8 g::;{g&'éfgi;g BUS Any Cycle Steal Cycle
(Initiate) XIO Read (latch) t g A 3
X10 Read CS 51
Acknowledge g {Not) CS Cantrol 0 !
& TS Control 2 A
2 (Not) Time Pulse 8 13456 or X3456 7| | oo | Gate 1nBus
F {Time Puise A, T0123 or X0123) ]
- [ XIC Dota Cycle A
§ XiO Input Funct
Out Bus E L Channel Out Bus Bits 0-15
¢ z|@
E Gate In Bus
z
_InBus i Channel In Bus Bits 0-15 A
( 1) ——
2 D
CYCLE STEAL CONTROL LINE CODE 4 Set Interrupt BS1 Op | A
. — e o ——————————
Line & —
ACTION Incr CAR 5
0 1 = . A | OR pumd
] Gate Program Switches
0 0 0 |B-Reg — Out Bus Yes z .
<
0 0 1 | inBus —»B-Reg Yes 5 Gate Bit Switches A
) N
0 1 0 [B-Reg —»CAR No = B~Register Bits 0-15 —
0 1 1] InBus—>CAR No B ) A
< o
1 0 O | B-Reg —# Out Bus Yes S GATE B-REG TO
" GHANNEL DATA BUS
1 0 1 | B-Reg —# Out Bus No < (Nof) Gate Int » Add P,
< ot e Interrupl ress ate B-Reg
1 1 0 | CAR Check Yes E A Bits 8-15
1 1 1 | B-Reg —s Out Bus Yes o
2 -
2 (Not) Gate Bit Switches R Gate B-Reg Bits 0-7
5 (Eo;)[ Sute[ z‘rcgrgr;\RSwi?ches 0
=[(Not) Any Interrupt Req
3 FUNCTION
z REGISTER
X10 Control Cycle 5| XIO Control Cycle AND DECODE
|
X1O Data Cycle » X10 Data Cycle
CAR Check/Parity Error = CAR Check Parity Error @4/
o SPD ,
SetChnl
Time Pulse A E T Pulse A ‘ P
ime Pulse 5l Time Pulse ime Pulse - N Reg $
Time Pulse B o A.B.C. T1234 or X1234 N .._._} eg SPD
Time Pulse C | < Generation | Time Pulse B ) L
l | T3456 or X3456
i N
T or X Clock :: M_H Bit 7
Signal Name [0 ZI3TaI516]7[01 1121 3 <] 5[6]7 s TXO1 and TX45
Time Pulse A _| z SPD
<
Time Pulse B 5 I Reset {Chonne] Function
o N Reg SDD
Time Pulse C
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0

=

TR0

Cycle Steal Level 7 R Add
Cyele Steal Level & OR __E Gate M Reg Storage Address
‘\?;?IZ sz::’ll 'l-.ee‘:/?l i Gate Chan Storage Address
OR Any Cycle
Cycle Steal Level 3 Steal Cycle __(Block T-Clock
FL [%Storcfe Control
— Block Interrupt Re
OR N 9
— = %
Timer CS Cycle r- B Phase Power a
X7 < From Storage |
DC Reset - o
'-‘Z-' B-Register
5 0
GATE CHANNEL @ 1 IZ
DATA BUS (IN BUS}" ]
“TO B-REGISTER A
10 - \ ___ To Storage N
< 2 ( A OR a
Any Intecrupt Re A < e
X3 Not CS Conirol 0 ] 2z SPD Chnl Bus to B-Reg SPD —
) & lor 1/O Set B-Reg §O 1/0O to B-Reg Gate A
€S Controf 2 ] o Dot OR 15
13 4 z
X10 Data Cycle z E
XIO Input Function A é ( )_
CAR CHECK E L e ek
Channel Data Bus Bits 0-15 DU o3 A Chec
- {5et CAR
R Check FF)
XiO Date Cyele Compare # :
initialize Rd or Wr N
"CS Control 0 p— 1.¢8 Contral 0 —
CS Control 1_| OR LS Control 1 A
S Control 2 Mot} C§ Controf 2
15 X5
\ ' L__.. CAR Check/
- Parity Error
%Nof%?im Pulse A T1234 or X1234 A ; Y
. ta Cycle :
- Parity Error _— i
- O o ki
X1O Data Cycle
B.__y‘ XIO Control Cycle
- W s
;:;ics?::‘ et 8;: ] A N (ot :;‘;:m““j Read GotoE Cycie; XI0 CYCLE
Bit 5 5 Bir 5] . X10 lnpu; xioop .1 o LEONTROL cricye xio
Function {Read T 0 Pwrd 5 Control Cycl
A #F A Sense Inferrupt or - {H FF (E1) 1
: B . Sense Device) e ’
A Pesttion: {Not} Prog or Bit Switches Sel HH
5 & 7 w FONCTION E2 Cycle " | Active at TO
rite A o -
5, ¢ 0o . Chnl Function Rd or Wr of E3 Cyele ‘
A FF 0 } @ Reod OR N n Data Cyc X10 Data
003 1 Sense Interropt tPL Request #F {Cycle (E2 on
A Conteol N . mik - }Initiate Rd
1 0 0 ““"' " or Wr)
initiolize Write .
. b o1 ——— £1 Cyde P} A Active ot 10 y
7 11 o Inifialize Read OR = {of B2 Cycle o .
B K 11 Sense Devige :
“ A Decoder 17 Pord
- - A_Phase A
| DC Reset N
—— “

20696.7

Appendix B 83



D xpuaddy  $8

AREA FEATURE 0 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15
Console Interrupt Interrupt
Request
G 0 L
Interval Timers Timer Timer Timer
0 A B C
Data Entry Switches 0 1 2 3 4 5 [ 7 8 9 10 n 12 13 14 15
S Switch - Sense — -~ Progrom —— -¢ CE Sense >
enie Switches 0 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15
va . * Pri'nver :(eyboavd * Printer :in!er ;eybocrd 'S’tomge :e)"boord Erir:ter tee tce
(1st) 11816 Printer-Keyboard |{ Service ervice Keyboard Busy ot of rotect arity arity Busy Not
15 (2nd) | 1053 Printer Response Response Requesf Ready Ready Violation Error Error Ready
(181¢) (1816) (1816) (1816) (1816)
. . Storage Feed Check tCE
2 (1st 9 t Not
17 22:‘3) 1442 Card Read Punch Error I(.:‘:—:i Operation ::r::y Protect Read Bcfs Not Busy Re:udy
Complete Violation |Station 4 Ready
0 g if t t t
1 1055 P T PT Reader PT PT PT PT PT PT PT PT PT CE PT CE PT CE PT CE PT
3 RS:{r/Psnc:P" ape Any Reader Punch P”"c.h Reader Reader Punch Punch Reader Reader Reader Reader Punch Punch
v Error Service Parity Service Busy Not Busy Not Parity Storage Busy Not Rdy Busy Not Rdy
Request Error Request Ready Ready Error Protect
1810 Disk Storage . . .
N * Disk Disk ) . Storage Write tCE + Sector Sector
g ;;LDDr::/:e Any Operation | Not Busy Carriage :‘""y Protect Data Select Data Not ;:E Count Count
9 | 3rd Drive Error Complete | Ready RWorCtrl)] ome fror Error Error Error Overrun Ready usy High Low
* tce
Pari tce Not
5 1627 Plotter Service E:::Y Busy Not Busy Ready
Response Ready
: . fCE \e3 1CE Printer . . Printer
) 1443 Printer Transfer Error Printer Cha;nel ChT‘;el Cha?nel Parity Carriage Printer Not ;:crnage :":'" Not
Complete Complete Busy Busy Ready usy usy Ready
: DPC BPC gtorage l;ori'y ;urify . : Cyc Steal§ DPC An
Anglog Input End of SS Conv Rly Conv Protect Control Data Overload Overle SS,AMAR | Relay Errzr
10 (1st) Table Complete | Complete | Violation | Error Error verioa Conflict Busy Busy
16 (2nd) : 5
High Low - R MAR
C Iy AMAR AMAR AMAR AMAR AMAR AMAR AMAR AMAR AMAR AMA Al
emparater Qutof | Outof | Overload | 55 MPX 512 256 128 64 32 16 8 4 2 1
mi mi
v 0
Digital | * 5 Storage DI * DI
igital Input Parity Protect Scan Co‘mmond Busy
n Error Violation | Complete | Reject
PISW -t Process Interrupt Points ( Customer Assigned Groups) -
P * Pulse B * Data
Digital and Anal N v D&A D/AO
12 gi oozmu' alog Parity O'urpu' Out Scan Co.mmand Channel Bu/sy
Error Timer Complete Reject Active
0 v
. 1800 360 . . Storage [ * » L
5/360 Adapter C d |c d |c d | Holt Data Protect [ Transfer End of - 360 C Byte gl
1 Reject Stored Stored Check Violation | End Table
Adapter Word Counter - Word Count —
Storage Data Bus CE T T
Tape * * . Tape c | Data . Wrong At Tape ape ape
Tape Control Unit Unit 1 Command End of g:' ain :/m 'Iﬂ::o Data ;);:'or P Overrun Operation | Diagnostic | Length Load Indicator Busy or Busy or
" Select Reject Table P Stl:pﬂ " | Error Errory Error Complete | Indicator | Record Point or Mark Rewind Not Reody
00 = True Count
TCU Word Counter n= 1::; oun - i ] Word Count T —-
Pl 1
* Interrupt Conditions
140920

1 Active Only in CE Mode
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Appendix D. 1801/1802 1/0O Adapter Interfaces

End of Line +12v
Ready +12v
CRLFT (Carrier Return Line Feed Tab)|+12V
Upper Case Contact +12v
+48Vv| +48V
+48V| +48V
(o} Ground
Motor On +12v
Printer Cam +12v
+48V +48V
+48V +48V
Backspace ov oV | RI1
R2 ov
Line Feed ov ov | ®s
Space ov ov | roa
0V | Upper Case
ov
Teb 0V | Lower Case
Carrier Retum ov
o Ground
Aux ov
OV | Drop Motor Relay
T ov
0V | Red
T2 ov
+12v +12v
oV | Black
O Ground Shield

Note: Internal drivers that appear in the G and J portions
of the interface are OV when turned on and 48V when turned off.

1801 or 1802 Signal Panel Connector Locations

Printer Unit Connector Printer Unit Connector
1st, 1816 or 1053 R9 5th, 1816 or 1053 S9
2nd, 1053 R7 6th, 1053 S7
3rd, 1053 R6 7th, 1053 S6
4th, 1053 RS 8th, 1053 SS

Printer Interface Pin Assignments, 1053/1816 Appendix D 85



Kybd Reenter Field

Kybd Contact 12 +12V
Kybd Contact 11 +12v
Kybd Contact 0 +12v
Kybd Contact 1 +12Vv
Kybd Contact 2 +12v
Kybd Contact 3 +12v
Kybd Contact 4 +12v
Keyboard Restore Magnet ov

Kybd Contact 5 +12V
Kybd Contact 6 +12V

+12V | Kybd Contact 7

0V | Keyboard Proceed Lamp
+12V | Kybd Contact 8
+12V | Kybd Contact 9
+12V | Kybd Space
+12V | Kybd End Field

o Ground
+12V | Kybd Reenter Char
+12V | Kybd Interrupt Req Key
+12V | Kybd Restore Key
+12V | Kybd Ready

O Ground

1816 Keyboard signals are +12V (up) and =12V (down).
1801 or 1802 Signal Panel Connector Locations:

Ist 1816 Keyboard, Connector R8
2nd 1816 Keyboard, Connector S8

Keyboard Interface Pin Assignments, 1816
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DO Bus Address Bit 15

DO Bus Address Bit 14

DO Bus Address Bit 13

DO Bus Address Bit 12

DO Bus Address Bit 11

DO Bus Address Bit 10

DO Bus Address Bit 9

Spare

Spare

Spare

° DO Bus Data Load

L DO Bus Data Reset

° DO Bus Master Reset

L4 DO Bus Load AO Output
° DO Bus Pulse Output Reset
O | Ground

° Spare

L] Spare

° Spare

° Spare

(] Spare

DO Bus Data Bit 0

DO Bus Data Bit 1

DO Bus Data Bit 2

DO Bus Data Bit 3

DO Bus Data Bit 4

DO Bus Data Bit 5

DO Bus Data Bit 6

DO Bus Data Bit 7

DO Bus Data Bit 8

DO Bus Data Bit 9

® Signal (Standard SLT)
O Ground Shield

Digital Output Interface Pin Assignments, Connector Q3

. DO Bus Data Bit 10
® | DO Bus Data Bit 11
. DO Bus Data Bit 12
® DO Bus Data Bit 13
° DO Bus Data Bit 14
@) Ground

L4 DO Bus Data Bit 15
° Spare

(] Spare

[} Spare

L4 Spare
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AO Bus Address Bit 15

AO Bus Address Bit 14

AO Bus Address Bit 13

AO Bus Address Bit 12

AO Bus Address Bit 11

AO Bus Address Bit 10

AO Bus Address Bit 9

Spare

Spare

Spare

° AQO Bus Data Load

L] AO Bus Data Reset

. AO Bus Master Reset

. AO Bus Load AO Output
° AO Bus Pulse Output Reset
O Ground

) Spare

° Spare

hd Spare

o Spare

° Spare

AO Bus Data Bit 0

AO Bus Data Bit 1

AO Bus Data Bit 2

AO Bus Data Bit 3

AO Bus Data Bit 4

AO Bus Data Bit 5

AO Bus Data Bit 6

AO Bus Data Bit 7

AO Bus Data Bit 8

AO Bus Data Bit 9

® Signal (Standard SLT)
O Ground Shield

Analog Output Interface Pin Assignments, Connector Q4

88

o AO Bus Data Bit 10
° AO Bus Data Bit 11
L AOQ Bus Data Bit 12
L AO Bus Data Bit 13
] AQO Bus Data Bit 14
o Ground

° AO Bus Data Bit 15
[ Spare

] Spare

[ ] Spare

L] Spare

23206 l



DC Reset to Read Point

Read Address Bit

0

Addiess Valid

Pulse Counter Reset

Read Address Bit

Spare

Read Address Bit

2

Read Address Bit

3

Spare

Read Address Bit

4

Spare

Ground

Spare

Read Address Bit

5

Spare

Spare

Spare

Spare

Spare

Spare

Digital Input Not Bit 0

Spare

Digital Input Not Bit 10

Digital Input Not Bit 1

Digital Input Not Bit 2

Digital Input Not Bit 11

Digital Input Not Bit 3

Digital Input Not Bit 12

Digital Input Not Bit 13

Digital Input Not Bit 4

Digital Input Not Bit 14

Digital Input Not Bit 5

Ground

Digital Input Not Bit 6

Digital Input Not Bit 15

Digital Input Not Bit 7

Spare

Spare

Digital Input Not Bit 8

Spare

Digital Input Not Bit 9

Spare

e Signal (Standard SLT)
O Ground Shield

Digital Input Interface Pin Assignments, Connector P1

-lbl:'l/\
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Out Bus Bit 0 to Process Interrupt

Out Bus Bit 1 to Process Interrupt

Out Bus Bit 10 to Process Interrupt

Out Bus Bit 2 to Process Interrupt

Out Bus Bit 11 to Process Interrupt

Out Bus Bit 3 to Process Interrupt

Out Bus Bit 12 to Process Interrupt

Out Bus Bit 13 to Process Interrupt

Out Bus Bit 4 to Process Interrupt

Out Bus Bit 14 to Process Interrupt

Out Bus Bit 5 to Process Interrupt

Out Bus Bit 6 to Process Interrupt

Ground

Out Bus Bit 15 to Process Interrupt

Out Bus Bit 7 to Process Interrupt

Device Sense Operation Gate

ILSW Operation Gate

Out Bus Bit 8 to Process Interrupt

DC Reset to Process Interrupt

Out Bus Bit 9 to Process Interrupt

Interrupt Address Bit 11

Process Interrupt Bit 0

Process Interrupt Bit 10

Process Interrupt Bit |

Process Interrupt Bit 2

Process Interrupt Bit 11

Process Interrupt Bit 3

Process Interrupt Bit 12

Process Interrupt Bit 13

Process Interrupt Bit 4

Process Interrupt Bit 14

Process Interrupt Bit 5

Ground

Process Interrupt Bit 6

Process Interrupt Bit 15

Process Interrupt Bit 7

Interrupt Address Bit 12

Interrupt Address Bit 13

Process Interrupt Bit 8

Interrupt Address Bit 14

Process Interrupt Bit 9

Interrupt Address Bit 15

® Signal (Standard SLT)
O Ground Shield

Process Interrupt Interface Pin Assignments, Connector P2
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Process Interrupt O .
Process Interrupt 1 .
Process Interrupt 2 °
Process Interrupt 3 °
Process Interrupt 4 °
Process Interrupt 5 °
Process Interrupt 6 °
Process Interrupt 7 °
Process Interrupt 8 °
Process Interrupt 9 .

Process Interrupt 12 °
Process Interrupt 13 .
Process Interrupt 14 °
Process Interrupt 15 .
Process Interrupt 16 .
Process Interrupt 17 .
Process Interrupt 18 .
Process Interrupt 19 °
Process Interrupt 20 .
Process Interrupt 21 .

e Signal (Standard SLT)
O Ground Shield

Process Interrupt Interface Pin Assignments, Connector P3

Process Interrupt 10

Process Interrupt 11

Spare

Spare

Spare

Ground

Spare

Spare

Spare

Spare

Spare

Process Interrupt 22

Process Interrupt 23

Spare

Spare

Spare

Ground

Spare

Spare

Spare

Spare

Spare
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Ground

Read Select for Tape Drive 0

Ground

Read Select for Tape Drive 1

Ground

Not Ready for Tape Drive 0

Ground

Not Ready for Tape Drive 1

® Signal (Standard SLT)
O Ground Shield

16[233

Magnetic Tape Interface Pin Assignments, Connector Q5
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Ground

Go

Ground

Backward

Ground

Rewind

Set Write Status

Ground

Ground

Ground

Set Read Status

Rewind Unload

Ground

Write Pulse Control

—1—0 —1—0 O———o

Meter Out

Ground

2400 Model 1, 2 and 3

Ground

Write Bus P

Ground

Write Bus O

Write Bus 4

O——e

Ground

Ground

Write Bus 5

Write Bus 1

Ground

Ground

Ground

Write Bus 2

Write Bus 6

Ground

Write Bus 3

Write Bus 7

Ground

Ground

a

e Signal (Standard SLT)

O Ground Shield

Magnetic Tape Interface Pin Assignments, Connector Q6

—1—0 —1—0 —1—0 O—1—e

Write Pulse

16123-18
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Ground ?
Mod 3 l
Ground (P l Select + Load Point
Mod 2 l Ground

T Backward Status
Ground 1) $ Ground
Mod 1 (P Ground
Ground ? l Select + Tape Ind Off
7 Track l (P Ground

U] sersnem
Select + Read Status T
Ground (5
Ground o)
Read Bus P x
Ground o ¥ Read Bus 4
Read Bus 0 x J) Ground

* Read Bus 5
Ground (P J) Ground
Read Bus 1 * ? Ground
Ground ? * Read Bus 6
Read Bus 2 * ? Ground

k Read Bus 7
Read Bus 3 * Ground
Ground & Write Echo

® Signal (Standard SLT)

O Ground Shield

X Amplifier Analog Signal approximately 10V peak to peak.
\ PP y 10V p

Magnetic Tape Interface Pin Assignments, Connector Q7
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Read SCA 12 ° ° Read SCA 11

Read SCA 0 °

Read SCA 1 . ° Read SCA 2

Read SCA 3 . ° Read SCA 4
° Read SCA 5

Read SCA 6 . . Read SCA 7

Read SCA 8 ° o Ground

Read SCA 9 . ® Read Emitter 1

Card Feed CB 1 ° . Card Feed CB 2

Card Feed CB 3 °

Card Feed CB 4 L] . Punch CB 1

Punch CB 2 . Incr Drive CB A
Incr Drive CB B .
Punch Lamp Dark ° ° Punch Check Amp 12
Punch Check Amp 11 ° ° Punch Check Amp 0
® Punch Check Amp 1
Punch Check Amp 2 ° . Punch Check Amp 3
Punch Check Amp 4 . o) Ground
Punch Check Amp 5 . ° Punch Check Amp 6
Punch Check Amp 7 ° ° Punch Check Amp 8
. Punch Check Amp 9
Start Switch SV -3V | Stop Switch
NPRO Switch SV +5V | Hopper Empty Switch
e Signal (Standard SLT)
O Ground Shield
Note: G 12 & 13, and J 12 & 13 Switch Levels are
+5V (up) and -3V (down).
Connector P8(1442 #1) or P5(1442 #2)

1442 Card Read-Punch Interface Pin Assignments, Connector P8 or P5 (1442 #2) (1442 #1) Appendix D 95



Stacker Jam Switch

Idle Relay Contact

Punch Magnet 12

Punch Magnet 0

Punch Magnet 11

Punch Magnet 1

Punch Magnet 2

Feed Clutch Misfeed Indicator

Punch Magnet 3

Punch Magnet 4

Ground

Punch Magnet 6

Punch Magnet 5

. Punch Magnet 7

Punch Magnet 8

Punch Magnet ¢

Ready Indicator

Check Indicator

Misfeed Indicator

Punch Station Jam Indicator

Read Station Jam Indicator

Stacker Jam Indicator

Read Error Indicator

Punch Error Indicator

Data Overrun

Ground

Stacker Sel Magnet

Process Meter

Idle Relqy

Motor Relay

Incr Drive Magnet A

Feed Clutch Relay

® Signal (Standard SLT)
O Grour. ! Shield

1442 Card Read-Punch Interface Pin Assignments, Connector P9 (1442 #1) or P6 (1442 #2)
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Process Bit C .
Process Bit A °
Process Bit 4 .
Carriage Control °
Space Suppress °
Print Clock Control Trigger .

Time 015 - 030 .
Time 105 - 000 °
End of Form .
Carriage Channel 12 .
Process Release °
Print Check °
Time 090 - 000 .

Process Bit B

Process Bit 8

Process Bit 2

Process Bit 1

Ground

Meter On

Process +D Cycle

Time 060 - 090

Print Check Reset

Carriage Busy

Carriage Channel 9

Ground

Carriage Channel 1

Print Ready

Reset SCM

Inhibit Print Clock Reset

e Signal (Standard SLT)
O Ground Shield

1443 Printer Interface Pin Assignments, Connector P7
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Appendix E. Analog Input Interfaces

Connector A-A2N7

Connector A-A2N6

2

Spare 2| 4ev | xos Spare 2| ov | vyose-11
3 3
4 4
Spare +$V | X07 Spare oV Y112-127
Spare 5 vev | xos Spare Slov | yios-143
61 +ev ] xoo 6l ov | visa-ise
X00 +v | 7| v | x10 Y000-015 ov | 7] ov | vieo-175
X01 +HV 8 [e] Ground Y016-031 oV 8 [e) Ground
9
X02 wev | 7 ev | xu Y032-047 ov ov | vi76-191
X03 sov |10] +ev | x12 Y048-063 o | ov | vivz-207
1 n
+v | x13 ov | Y208-223
12 12
X04 +V +V | X14 Y064-079 ov OV | Y¥224-239
13
X05 v | B ev | xis Y080-095 oV ov | Y240-255
® Signal (Standard SLT) ® Signal (Standard SLT)
O Ground Shield O Ground Shield
1851 Solid State Multiplexer X Drive Lines 1851 Solid State Multiplexer Y Drive Lines
Connector A-A2A7 - 0 Connector A-A2A6 D
12 |a12v | xos Spare 2] ov | vose-111
3 3
4
Relay BS X Drive nav |4 [n2v]| xo7 Spare ov | ynz-127
5
5 [+12v | xo8 Spare ov_| Yi128-143
6 l+1zv | xo 6l ov | Yiase
7
X00 A |7 [mzv | x10 Y000-015 ov ov_| Y160-175
X01 aav |8 Y016-031 ov | 8] o | Ground
9
X02 v | 7 [nizv | xan Y032-047 ov ov | Yizs-191
10
X03 azv |Ouaav | xi2 Y048-063 ov oV | Y192-207
1 1
Hv | x13 ov | v208-223
12
X04 A || xue Y064-079 ov o | 24239
13
X05 av Bl | xis Y080-095 ov ov | Y240-255
® Signal (Standard SLT) e Signal (Standard SLT)
O Ground Shield [IEN O Ground Shield

1851 Relay Multiplexer X Drive Lines
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Connector A=A2A5

Connector A-A2A4

Spare Y352-367 Spare 21 ov | veos-623
3 3
Spare 41 ov | vaes-3s3 Spare 41 ov | ve-s39
Spare 51 ov | vass-a9 Spare 51 ov | veso-ess
¢l ov | vaoo-a15 ¢l ov | vess-om
Y256-271 ov | 7] ov | vare-431 Y512-527 ov |7 ov | ver-ss7
Y272-287 ov | 8| o | Grouwnd Y528-543 o |8] o | Ground
Y288-303 ov | %] ov | vasz-aer Y544-559 ov | %] ov | vess-703
Y304-319 ov | ov | vass-4¢3 Y560-575 ov | ov | v7o4-719
M ov | vass-am " ov | vro-7s
Y¥320-335 o |"?| ov | v4go-495 Y576-591 o || ov | y7me-7s1
Y336-351 ov Bl ov | vase-snn Y592-607 ov || ov | v7s2-7e7

o Signal (Standard SLT)

® Signal (Standard SLT)

O Ground Shield O Ground Shield
1851 Relay Multiplexer Y Drive Lines, 256 to 511 1851 Relay Multiplexer Y Drive Lines, 512 to 767
Connector A-A2A3 Connector A~B2A7 B
Spare 2] ov | vass-879 +6 Vdc Current Limited +V | 2| 6V | +6 Vde Current Limited
3 3
Spare 4| ov | vsso-895 Spare 4 Spare
Spare 51ov | vese-om Spare 5 Spare
¢lov | vo12-927 6 Spare
Y768-783 ov |7} ov | vo28-943 Ground o |7] o | Ground
Y784-799 o 8 O | Ground Ground O | 8] O | Ground (Not Used)
Y800-815 o | 7| ov | voas-9se Spare 9 Spare
Y816-831 ov 10 ov | Y960-975 430 Vdc Service +30V | 101430V | +30 Vdc Service
n
ov | Y976-991 n Spare
Y832-847 ov |'2[ ov | v992-1007 Spare 12 Spare
v848-863 ov 13 ov | yioos-1023 =30 Vdc Service -30V 113} -30V| -30 Vdc Service
e Signal (Standard SLT) o s
. Signal (Standard SLT)
O Ground Shield O Ground Shield

1851 Relay Multiplexer Y Drive Lines, 768 to 1023

1851 Multiplexer Power Cable
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ANALOG INPUT INTERFACE TIMING

Relay Multiplexer

Amplifier
Total Relay Settling Ti;ne ' Block Switch Delay | Conversion ;l Relay End Delay
- =5 f f—o—tt T - =T 800 us ™
7 ms 18 psec 14 bit = 44 s
Load Amplifier Start 11 bit = 36ps Reset
Load Relay Block Switch Conversion 8 bit = 29ps Drivers
X and Y Drivers X Driver
- Approximate 10ms >
Solid State Multiplexer
Solid
¢ State ¥|< Conversion . ol Duty Cycle Delay -~
Switch 71 14 bit = 44 ys S0ps
Delay 11 bit = 36ps
10ps 8 bit = 29ps
Lo?d End of
Drivers Conversion
Reset
Drivers
- Approximate 100ps -

ADC Model 1 Timing

100




Relay Multiplexer

Pick End of
Xand Y Conversion
- J) -l e Conversion ). 800 ps Relay
8.9ms: 18 psec 14 bit - 44 psec N End Delay
11 bit = 36 psec Reset Relay
Pick 8 bit = 29 usec Drivers
Amplifier
Block
Switch T
1,2 ms» —> :<-——3psec
Load Relay Start :
Block Switch Conversion |
(Hold Mode) 1
Load Relay :
Xand Y Drop Amplifier
Drivers Block Switch
Approximately 10 ms
Solid State Multiplexer
1 Conversion o
10 psec 14 bit - 44 psec
11 bit - 36 psec
8 bit = 29 psec
T
—> ll<~ 3 psec End of
I Conversion
Start I
Conversion :
|

Drop X and Y Drivers

Pick
Xand Y

Drivers

I‘—-— Approximately 50 ms ————————

ADC Model 2 Timing
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INDEX

A Register 8
Accunulator
Extension Register 9
Register 8
Acknowledge, Cycle-Steal 23
Adapter, 1I/0 1,21
ADC See Analog-Digital Converter
ADC Timing 100
Address
Double Precision )
Field, IOCC 16
Word 16
Addressing 7
Air Conditioning 29
Air Filtration 29
Alterations and Attachments 66
Analog-Digital Converter (ADC) 3
Analog Input (AI) 1
Analog Output
Description 4
Inter face 88
Area Field 16,59
Arithmetic Factor Register 8
Atmospheric Contaminants 29
Attachments and Alterations 66

B Register 8

Binary Number 5

BO Register 9

Branch or Skip on Condition Instruction
{BSQ) 18

Branch Out (BO) 7

Branch Out Register 9

BSC (Branch or Skip on Condition) 18

C;

C/0OF Register 9
Cable
Cconnectors 36
Description 36
Specifications 65
Cabling
Schematic 39
Signal 45
Specifications 40
CAR Check 27,23,28
Carry Register 9
CE Level Interrupt 19
Chaining
CAR Check 27
Data Tables 28
Functions 23
Channel Description, I/O 1
Channel Tiring Pulses 11
Clearance Floor to Frame 45
Clock 11
Computer Room Conditions 29
Conditions, Branch or Skip 7

102 INDEX

Configuration, System 4
Connector

Cable 36

Panel A, Power 38

Panel Locations 37

Panels 37

Power 36,46

Power Input 45

Signal 49
Contact Description

Digital Input - 3

Electronic Operate 4

Progress Interrupt 3
Contaminants, Atmospheric 29
continuous Scan 23
Control

command 16

Cycle 15

Function 18

Lines, Cycle-Steal 28

Registers 9

Word 16
Conversion Time, ADC 3
Core Storage Unit, 1803 1
CPU Stop Clock 58,54
Cycle

Cycle-Steal 27

E 14

I 11

IA 14

XIO Control 15

XIO Data 15
Cycle-Steal

Acknowledge 23,45,54

Ccontrol 28, 54

Cycle 21,217

Example 24

Request 21,45,54
Cycle Times, Storage 1

D Register 8

Data
Chaining 26
Cycle 15
Flow Basic Processor-Controller
Flow Diagram 10
Format 5
Processing 1/0 4
Table 27
Tables for Chaining 28

Data Channel
Controlled Operation 21
Description 1
Operation (Chaining) 25
Operation, Simplified 76
Priority Assignment 45
Storage Addressing 22
Word Count Format 23

DC Grounding Internal System 31



Descriptions, Feature 1
Device Status Word (DSW)
Digital Input ({DI)
Description 3
Interface 89
Voltage Description 3
Digital Output (DO)
Description 4
Interface 87
Direct Address 14
Direct Program Controlled Operation 17
Displacement )
Doukle Precision Data Word 5
Double-Word Instruction Format 7
Driver 65
Drivers and Receivers, Line 64
DSW (see Device Status Word)
DSW Indicators 20

E (Execution Cycle) 14
Effective Address {EA) 8, 14,5
Electrical Power Requirements 30
Electrical Specifications 60
- Electronic Contact Operate Description 4
Emergency Power Off (EPO) 70
Environmental Conditions 29
Execute I/0 {XIO)

Description 16

Timing 62
Execution Cycle 14
Execution, XIO 17
External Interrupt Polling 20
External Synchronization Description 4,3
E1, E2, E3 Cycles 15

18, 84

F Register 9

Features, Standard 1

Format

(F) Bit 5

Data 5

Data Channel Word Count 23
Instruction 5

Register 9

Function Field 16,59
Glossary 73
Grounding 68,31

Grounding Electrode Types 31

Hazardous Locations 30

I (Instruction Cycle) 11
I/0 Adapter
Description 1,21

Interfaces 85
I/0 Cable Routing 55

I70 Channel
Control Timing 61
Description 1
Interface Lines 54
Interface Pin Assignments 50
Signal and Power Paths 2
Timing 60
I70 Control Command (IOCC) 16
I/0 Interface Description 54
I Register 9
IA (Indirect Addressing) Cycle
IA Register 9
ILSW (see Interrupt Level Status Word)
Impedance 60
In Bus 54
Index Register 8
Indexing 8
Indicators
DSW 20
Status 20
Indirect Address (IA)
Instruction
Address Register 9
Cycle 9,11
Format
Double-Word
Single-Word
Set 7,8
Interface Lines Su4
Interfaces, I/0O Adapter 85
Internal Interrupt 19
Interrupt
Level
Description 1
Masking 19
Status Word (ILSW)
Table 19
Poll A and B 57
Polling 20
Progr ammed 20,21
Request Timing 63
IOCC (See I/0 Control Command)
IPL Mode 57
I1 cycle
Description 1
Logic Flow Chart
I2 Cycle
Description 1
Logic Flow Chart 14

Keyboard Interface 86

Lighting, Computer Room 30
Lightning Protection 32

M Register 9
Machine
Cycles 1
Language 5
Operation 9

14,8

5,7,14

7,5
5,6

* 18,21

13,12

INDEX
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Magnetic Tape Inter face 92

Mask Instruction 20

Masking, Interrupt Level 19
Metering 57

Modifier Field, IOCC 17

Multiplexer Overlap Description 3
Multiplexer/R Control Description 3
Multiplexer/sS Control Description 3

Negative Numbers 5
Noise 60

One's Complement 5

Op Code 5

Operation (Op) Code Register 9
Operation, Machine 9

Operational Sequence, Data Channel 25
Operations Monitor Description 1
Overflow Register 9

Parity Bits 54

Parity Error 57

Phase Rotation 32

Pin Assignments, I/0 Channel Interface
Polling, External Interrupt 20
Positive Numbers 5

Power
Cabling 36
Connectors 36,46
Distribution 30,68

Failure Protect Circuit 67
Input Connector 45
Power and Signal Paths,
Power-Off sSequence 67
Power-On Sequence 67

Power Supply
control 67
Locations 71
Ratings 70
Printer Interface 85
Priority
Assignment, Data Channel 45
Controls 23
Level Assignment 1
Process I/0 Description 1
Process Interrupt
Contact Description 3
Interface 90
Status Word (PISW) 19,20
Voltage Description 3
Processor-controller Data Flow 10
Programmed Interrupt 20
Pulse Counter 3
Pulse oOutput Description 4

Q

I70 Channel 2

U Reqister 9

iR

“¢ad/Write Function 17

O INDEX

50

Read, Signal, ADC 3
Ready Signal, DAO 4
Ready Signal, Digital Input 3
Receiver 60
Receivers and Drivers, Line 64
Recorders and Indicators,
Temperature/Humidity 30
Register
Control
C/0F {(Carry and Overflow) 9
F (Format) 9
Op Code (Operation Code) 9
SC (Shift Counting) 9
Tag 9
Index (XR) 8
Machine
{Accumul ator) 8
(Storage Buffer) 8
(Arithmetic Factor) 8
{(Instruction Address) 9
{Storage Address) 9
(Accumulator Extension) 9
(Temporary Accumulator) 9
Modifier
BO (Branch Out) 9
IA (Indirect Addressing) 9
Register Output Description 4
Relative Humidity 29
Request, Cycle-Steal
Reset 59

SC Register 9
Scan Control 23
Scan Ccontrol Register (SCR) 23
Sense Device 18
Sense Interrupt 18
Shift Counter 9
Sign Bit 5
Signal
Cable Termination 60
Cabling 45
connector 49
Signal and Power Paths, I/0 Channel
Single Precision Data Word 5
Single-Word Instruction 5
Single-Word Instruction Format 6
Specifications
Cable 40,65
Electrical 60
Electrical Power 30
Summary 34,35
1801/1802 32,33
Standard Features 1
Status Indicators 20
Status Words 20
Stop Clock S4
Storage
Address Register 9
Addressing, Data Channel 22
Buffer Register 8
Cycle Times 1
Protect Violation 59
Sizes 1
Sync Pulse
ADC 3
DAO 4

CORHOWY

21,23



Sync Pulse (Continued)
-Digital Input 3

Synchronization Description, External 3,4

T Clock 11
T Cycle 11
Tag (T) 5
Tag Register 9
Temperature 29
Temporary Accumulator Register 9
Termination, Signal 60
Terminator 65
Time Pulse A, B, and C 57
Timing
ADC 100
Execute I/0 (XIO) 62
I/0 Channel 60
I/70 Channel Control 61
Interrupt Request 63
Timing Pulses, Channel 11
Trace Level Interrupt 19
Two-Word Instruction 5
Two's Complement 5

U Register 9

A

Vibration Limits 30

Voltage Description, Digital Input 3
Voltage Description, Process Interrupt 3
Voltage Levels 60

Word

Double Precision 5

Single Precision 5
Word Count Format, Data Channel 23
Word Count Register (WCR) 23

X Clock 11

X Cycle 1

XI0 (Execute I/0) 16

XIO Control Cycle 15,59

XIO Data Cycle 57,15

XIO Instruction Execution 17

1442 Card Read-Punch Interface 95
1443 Printer Interface 97

1803 Core Storage Unit Description 1
1851 Multiplexer Drive Lines 98
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