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GENERAL DESCRIPTION
 

The SOC is intended to perform the functions of the Option AD
plus several new ones. The board will contain:

1. Asynchronous Serial Line Control on one of four multiplexed
lines with independent transmit/receive. This will inter-

face the system console device (ASR, CRT,...) and the other
serial EIA peripheral devices we now offer.

2. Synchronous Serial Line Control on one of four multiplexed
lines.

3. Two sixteen-bit (or optionally eight-bit byte packed)
half duplex Buffered Parallel Input/Output Channels.
These will interface our paper tape (reader and punch)
peripherals and some of the other parallel TTL peripheral
devices we now offer.

4. The ability to have any or all of the above options use
DMA/C with programmable channel address.

5. A line frequency clock.

6. A programmable interval clock with a resolution of 3.2
usec or 102.4 usec (under program control).

7. A Watch-Dog Timer.

Each of these components is described in a separate section.

APPLICABLE DOCUMENTS
 

PRIME I/O Bus Specification PE-T-42
PRIME 200 CPU Specification

OPERATING CHARACTERISTICS
 

The SOC consists of four controllers which share the
standard I/O interface. The various controllers can be
operated independently of each other. They are all operable
in PIO mode for the transfer of control and status informa-
tion and for the transfer of data. PIO mode includes inter-
rupt control (vectored or standard) with programmable
interruptvectors.

The implementation of interrupt control is such that any
interrupt that occurs will hold off its own and all other
interrupts from SOC until the interrupt has been acknowledged
(CAT).
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The three peripheral controllers (excluding the clock) may
transfer data via DMA/C.

The DMA/C control section samples each controller to determine
whether there is a pending request. Upon detecting a request,
the control section activates the standard DMA/C I/O control
section on behalf of the requesting controller. At the end
of the transfer, the control continues its scan. The sample
rate is 5 MHZ. This means that the SOC can never use the
I/O bus for two consecutive DMA/C transfers.

Asynchronous Serial Line Controller (ASLC)
 

The ASLC can be used to interface to asynchronous serial
communications line operating to 9.6 KB (Kilo-Baud). The
detailed format of the information and the particular operating
speed are under program control and may be independently
specified for receive mode and transmit mode.

The ASLC consists of two control sections (one for receive
and one for transmit) and a line interface. The line inter-
face can be connected to up to four asynchronous serial
communications lines or up to four local peripheral devices
if the devices follow the serial communications discipline
implemented. Since there is only one control section for
each direction of information flow, only one communications
line or one local peripheral may be operating at a given time
in a given direction. However, since the line selected is
under program control, several lines or devices may be con-
nected and used in a serial fashion. Thus, one could print
a line on a serial printer and then punch a card on a serial
card punch or simultaneously read a card and print a line.

The software can select the following parameters for the
data format independently for receive data and transmit data:

1. character length - 5, 6, 7 or 8.bits

2. number of stop bits - 1 or 2 (1-1/2 for character
length of 5)

3. parity - even or odd or none

The bit rate (baud) which is programmable, is provided by
a clock Operating at sixteen times the desired rate.

In addition to the data transfer lines, there are additional
Signals which can be controlled and sampled to facilitate
interfacing the ASLC to a communications line or a peripheral
device. The signals might be used for clear to send or data
terminal ready.
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There are four signals (one from each line) which can be
sampled and there are four signals (one for each line)

which can be controlled. Two of these are controlled by
the receive section and two by the transmit secticn.

The line discipline implemented is EIA compatible RS 232-C
for all data and control signals. In addition each of the
transmit data lines is provided with 20 ma current loop
capability and receive line 1 is provided with the same
current loop capability.

The lines are arranged so that receiveline 1 and transmit
line 1 can be used by a TTY as the system console.

Both the receive and transmit control sections may be
operated in programmed I/O mode and interrupt mode. In
interrupt mode there is one programmable interrupt vector
location for each control section.

When DMA/C is used (see 3.4), each of the control sections
is provided with one channel.

Synchronous Serial Line Controller (SSLC)
 

The SSLC can be used to interface to a synchronous serial
communications line operating to 19.2 KB* (Kilo-Baud). The
detailed format of the information and the particular operating
speed are under program control and may be independently
specified for receive mode and transmit mode.

The control section of the SSLC is identical to that described
for the ASLC (see section 3.1) except that stop bits are not.
used and the method of clocking differs. The SSLC is usually
operated with an externally provided modem clock at the de-
sired baud. The SSLC is also provided with an internal clock
for test purposes.

The receive section of the SSLC is provided with the capability
to enter a "Search for Sync" mode of operation. In this mode
the SSLC will search for a match between an incoming bit stream
and a programmed sync character. The SSLC will search for
two consecutive sync characters and then strip all succeeding
lead sync characters. Once the message (one non-sync

Character) is begun, the SSLC will leave search for sync
mode and faithfully provide all characters.

There are a total of two control sections, either of which may
be operated in an asynchronous mode or a synchronous mode.
Thus, the addition of the synchronous capability does not
increase either the total number of lines that can be controlled
(four receive and four transmit) nor the number of lines that
can simultaneously be operated (one receive and one transmit).

*See Appendix A
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Buffered Parallel Input/Output Channel (BPIOC)

The SOC is provided with one or two BPIOC's. Each BPIOC can

operate as an eight-bit, eight-bit byte packed, or sixteen-bit

half-duplex channel.. The byte-packing is program selectable.

Each BPIOC can use up to 16 data lines and 6 control lines.

The control lines can be levels or pulses of either polarity.

The SOC is normally provided with the BPIOC configured to

perform a particular function: a) interface to a Paper

Tape Reader (PTR); b) interface to a Paper Tape Punch (PTP);

c) general purpose interface with a hand shake interface

(see 4.3 for details).

PTR

When the BPIOC is used to provide an interface to a Remex

Paper Tape Reader, data are input a byte at a time. In

‘normal mode (full-word) the left byte is set to a 0 and the

data inserted in the right byte. In byte-pack mode, the

first datum appears in the left byte and the second is in

the right byte. The PTR interface uses positive true (+T)

data and negative true control signals (-T).

PTP

The BPIOC, when used to provide an interface to a Remex

Paper Tape Punch, outputs data a byte at a time. In normal

mode (full-word), the right byte is the one transferred. In

byte-pack mode, the first byte is the left byte followed by

the right byte. Data is +T and the control signals are +T.

BPIOC |

When the BPIOC is used as a general purpose interface, the

transfer of data is determined by the user. Data may flow

a byte at a time or a 16-bit word at a time. The data is

+T and the control signals are -T.

The BPIOC will input a single byte and right justify it with

0's on the left. When performing byte-packing, the first byte

is left justified and the second byte inserted on the right

prior to transfer to the CPU.

In output mode, a single byte will be transferred from the

right (the left byte is ignored). When in byte-pack mode,

the left byte is transferred first followed by the right byte.

Each BPIOC may be independently operated in the programmed

I/O mode, interrupt mode, or DMA/C mode.

 LTR} DATE REVISION DR. CK.
    

 

DMA/C - Programmable Channel Address

This feature provides four programmable DMA/C channel address

registers (CAR) and the control logic for the ASLC (SSLC) and

the BPIOC('s) to operate via DMA/C. Each CAR can be indepen-

dently programmed; one is for the receive section of the ASLC/

SSLC; one for the transmit section; and one for each BPIOC.

The DMA/C may be enabled under program control for each

option. Data transfers will continue on each of the enabled

sections (up to four simultaneously) until the CPU informs

the channel that an end of range (EOR) has occurred. The

particular option that gets EOR will cease DMA/C data transfers

and will interrupt the CPU. Meanwhile, the remaining options

will continue their data transfers.

Line-Frequency Clock
 

The line-frequency clock will operate at 60 or 50 cps. When

enabled, each cycle of the line-voltage will result ina

memory cell being incremented. The particular cell used is

programmable. When the value of the cell is incremented

from -1 to 0, an interrupt will be generated. There is also

a provision for an externally provided clock to be used for

the memory increment. The LFC uses super-hi priority inter-

rupts for the memory increment.

Programmable Interval Clock (PIC)
 

The PIC can be programmed to time an interval of up to

200 msec with a resolution of 3.2 usec or 6.7 sec with

a resolution of 102.4 usec. The current value of the PIC

is available to the program. When the internal has ended,

the PIC can be programmed to use the line-frequency memory

increment or to cause an interrupt or both. The interrupt

vector is identical to that used by the line-frequency clock

and is differentiated from it by a sense instruction (see

section 4.4).
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Watch-Dog Timer (WDT)
 

The WDT is provided with the ability to perform a system
reset function (similar to depressing the control panel
Master Clear switch) followed by an auto-restart/auto-load.
The WDT can also provide an isolated contact closure which
can be used to signal the external world.

The WDT will perform the above functions in one of two

cases: 1) A period of 50 msec during which the program

has failed to acknowledge the WDT (time-out); 2) The
occurrence of a loss of power.

The system reset at the end of the time-out is under program

control In eithercase, the system reset can be externally
initiated by connection of a contact closure to the WDT.

The WDT is provided with four external lines. Two of these
Signal a time-out and the other two are used to initiate a
system reset/auto-load.

PROGRAMMING

ASLC

The ASLC has two distinct operating modes. The first mode
is the "Compatible" mode of operation and is entered with
a system reset, OCP initialize ('17), OCP set to Input Mode
.('00), and OCP set to Output Mode ('01).

While in this mode of operation, the receive and transmit
portions can only be operated one at a time. The ASLC is
placed in "echo-plex" mode. The half which is not enabled
does not function. Thus if in "Compatible-Input" mode, an
OTA data ('00) will never succeed. In addition, only the
enabled half can generate interrupts or DMA/C data transfers.
The interrupt vector used will be the receive vector in
"Compatible-Input" mode and the transmit vector in "Compatible-
Output" mode.

The ASLC has one interrupt mask in the "Compatible" mode
which may be set [OCP set mask ('15)] or reset [OCP reset
mask ('16)] under program control.

The ASLC may also be used with both receive and transmit
enabled [OCP enable Input and Output ('12)]. This command

also takes the ASLC out of the diagnostic mode.

In this mode, receive and transmit are independent. The
interrupt masks and DMA/C enable are separate. The receive
mask may be enabled or disabled and DMA/C may be enabled or
disabled. Similarly for the transmitter.

        NEXT ASSY SHEET 7 OF 48 SPC1831
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In addition to these controls, there are two control registers
(CR) for receive and two for transmit. They are organized as
follows:

Control Register 1
 

Bits 1 + 2: Control Bits 1 and 2. For receive, these
are provided on lines 1 and 2. For transmit,
these are provided on lines 3 and 4.

Bits 3 + 4: Port Select - 1 of 4

Bits 5-16: Clock Speed. The value is calculated using:

N= 4096 x 18 x cs x 1076
5

where N is the 12 bit speed sélect. For
the ASLC, CS is 16 X Baud. For the SSLC,
CS is Baud (see 5.2.1.1 for common rates).

Control Register 2
 

Bit 1 Must be zero (MBZ)

Bit 2: Number of stop bits - a 0 sets 1 stop bit;
a 1 sets 2 stop bits. (1-1/2 for 5-bit
characters)

Bits 3 + 4: Character length as follows:

00 5 bits
10 6 bits
Ol 7 bits
11 8 bits

Bit 5: Parity inhibit - the parity bit when enabled
is added to the number selected by bits 3 and
4.

Bit 6: Select even parity {a 0 selects odd parity)

Bits 7-16: MBZ

The control registers are available to the program for reading
(see 4.1.4). However, following an Initialize (OCP '17,
OCP '00, OCP '01, and Master Clear), the value read is not
correct (This is due to the characteristics of the Registers
used to contain the information). The value used to determine
line parameters are, however, correct as specified in section
4.1.4.1. A sense instruction has been added which provides
information as to the validity of the registers read. The
registers read become valid once changed by the program.
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The ASLC is initialized into "Echo-plex" mode. It may be

operated in "Full-Duplex" mode under software control.

The ASLC can be operated in Diagnostic mode where the

transmitter is looped back to the receiver.

 

 

4.1.2.10

4.1.2.11

4,1.2.12

4.1.2.13

4.1.2.14

4.1.2.15
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OcP '0604

Enable Transmit DMA/C operation. This flag is automatically

reset when Transmit End-of-Range is detected.

OCP '0704

Reset Transmit Interrupt Mask and Reset Transmit DMA/C.

OocP ‘1004

Enable Input and Output "Full-Duplex". This takes the ASLC

out of "Echo-plex" mode and puts it into "Full-Duplex" mode

(see 4.1.2.10).

ocP '1104

This instruction is used in Diagnostic mode to provide an

oscilloscope synchronizing pulse.

OCP '1204

Enable Input and Output "Echo-plex". This takes the ASLC

out of "Compatible" mode and allows independent receive and

transmit operations. This also takes the ASLC out of

-Diagnostic mode.

OCP '1304

Set Diagnostic Mode. This enables the output of the transmit

section to be looped back to the receive section.

ocP '1504

Set Interrupt Mask. This is a "Compatible" mode instruction

and causes both the receive and transmit interrupt masks to

be set.

OCP '1604

Reset Interrupt Mask. This instruction resets both the

receive and transmit interrupt masks.

OCP '1704

Initialize. This sets "Compatible-Input" mode (see 4.1.2.1)

and resets all interrupt masks and all DMA/C enables.
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4.1.1 ASLC Command Description

The standard device address of the ASLC is '04.

4.1.2 OCP Instructions

4.1.2.1 OocP '0004

This will set the ASLC into "Compatible-Input" mode. Thus

the ASLC will respond ready (PIO, Interrupt or DMA/C) only

when a character is received.

This instruction also resets both the Input and Output port

select so that Port 1 is selected and resets the clock speed

so that 110 baud is selected. Also, two stop bits, 8 bit

character length and parity disabled are selected.

4.1.2.2 OcP '0104

This will set the ASLC into "Compatible-Output" mode. The

ASLC will only respond ready when a character has been trans-

mitted. As the ASLC transmitter is double buffered, the

time between the first two characters of a message will

correspond to several clock periods and not a full character

time. This instruction performs the same resets that OCP

‘0004 does.

4.1.2.3 ocP '0204

Set Receive Interrupt Mask.

4.1.2.4 OcP '0304

Enable Receive DMA/C operation. This flag is automatically

reset when Receive End of Range is detected.

4.1.2.5 OocP '0404

Reset Receive Interrupt Mask and Reset Receive DMA/C.

4.1.2.6 ocP '0504

Set Transmit Interrupt Mask.

USED ON SCALE SIZE
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4.1.3

4.1.3.1.

4.1.3.2

4.1.3.3

4.1.3.4

4.1.3.5

4.1.3.6

4.1.3.7
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SKS Instructions
 

SKS '0004

Skip if Ready

This instruction tests ready if:

- Compatible Input Mode and Character Received

- Compatible Output Mode and Transmitter Ready for reset
character

- Input and Output Mode and either of the above

SKS '0104

Skip if Not Busy

This instruction tests ready if:

- Compatible Input Mode and no character being received

- Compatible Output Mode and no character being. transmitted

- Input and Output Mode and neither of the above

SKS '0204

Skip if Receiver not Interrupting

SKS '0304

Skip if Control Registers Read are Valid

following Master Clear OCP Input ('00),

This ie set
This tests false
OCP Output ('01) and OCP Initialize ('17).
by an OTA Receive Control Register 1 ('04).

SKS '0404

Skip if neither Receiver nor Transmitter Interrupting

SKS '0504

Skip if Transmitter not Interrupting

SKS '0604

Skip if Transmitter Ready for next character and not
Compatible Input Mode.

4.1.3.8

4.1.3.9

4.1.3.10

4.1.3.11

4.1.3.12

4.1.3.13

4.1.3.14

4.1.3.15

4.1.4.1
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SKS '0704

Skip if Receiver Ready (character received) and not
Compatible Output Mode.

SKS '1104

Skip if Input Bit 1 is Marking (+1l2v).
treated as a space.

An open line is

SKS '1204

Skip if Input Bit 2 is Marking

SKS '1304

Skip if Input Bit 3 is Marking

SKS '1404

Skip if Input Bit 4 is Marking

SKS '1504

Skip if Parity Error

This happens if the received character has incorrect parity.

SKS '1604 |

Skip if Overrun Error on Receive

This happens if a second character is completed prior to
the first being taken by an INA.

SKS '1704

Skip if Framing Error

This happens if there is no stop bit where one is expected.

The three error conditions ('15, '16, '17) are accumulated
On a message basis. Thus, they are reset by a Load Receive
Control Register 1 instruction.

INA Instructions
 

INA '0004

Input received character if the receiver is ready and the
ASLC is not in "Compatible-Output" mode. The character is

a
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in the right byte with the left byte set to 0. The character 4.1.5 OTA Instructions

is "OR-ed" into the CPU A Register. The INA resets receive

ready. The parity bit (if enabled) appears as the leftmost 4.1.5.1 OTA '0004

bit. Since only 8 bits are sent to the CPU, the 9th bit

(8 bits and parity) is lost. Output character to be transmitted if the transmitter is.

ready and the ASLC is not in "Compatible-Input" mode. The

4.1.4.2 INA '0404 character is taken from the right byte and is right justified.

The OTA resets transmit ready.

Input Receive Control Register 1 (see SKS '03 to determine

if valid) 4.1.5.2 OTA '0404

4.1.4.3 INA '0504 Output Receive Control Register 1

Input Receive Control Register 2 4.1.5.3 OTA '0504

4.1.4.4 INA '0604 Output Receive Control Register 2

Input Transmit Control Register 1 4.1.5.4 OTA '0604

4.1.4.5 INA 10704 Output Transmit Control Register l

Input Transmit Control Register 2 4.1.5.5 OTA '0704

4.1.4.6 INA '1004 Output Transmit Control Register 2

Same as INA '0004 except that CPU A register is set to 0 4.1.5.6 OTA '1404

prior to Input. ep
Output Receive DMA/C channel address. The format is as

4.1.4.7 INA '1104 follows:

Input ID. This instruction is always ready. The ID of the Bit 1234567891011 12 13 14 15 16

ASLC is '104.

4.1.4.8 INA '1404

Input Receive DMA/C channel address
Channel Address a

4.1.4.9 INA '1504
4.1.5.7 OTA '1504

Input Transmit DMA/C channel address
Output Transmit DMA/C channel address. The format is as

4.1.4.10 INA '1604 follows:

Input Receive Interrupt Vector Bit 123456789 101112 13 14 15 16

Py
—4.1.4.11 INA _'1704 »>—___ bois }

0—-——

Input Transmit Interrupt Vector
lo wel : |

1 if DMC moe
Channel Address-——----~ | J

USED ON SCALE SIZE
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OTA '1604

Output Receive Interrupt Vector. Bits 1-4 must be 0.

OTA '1704

Output Transmit Interrupt Vector. Bits 1-4 must be 0.

Interrupts

Interrupts are generated in two situations. When either
the receive or transmit section is in PIO mode (not DMA/C),
the occurrence of the ready condition in conjunction with
the interrupt mask results in an interrupt. In DMA/C mode,
the occurrence of the ready condition results in a DMA/C
request being generated. When DMA/C End of Range is detected,
PIO mode is entered and the ready condition is forced on.
This results in an interrupt being generated.

SSLC
 

The SSLC includes all the functions of the ASLC. However,
one new command is implemented which enables "Search for
Sync", and new bits are added to Control Registers 2.

Search for Sync mode is entered by resetting the receiver
(OCP '404), setting the interrupt mask and DMA/C if desired,

setting the Sync character (see below), and issuing the
enter Search for Sync mode instruction (OCP '14). The re-
ceiver begins comparing the input bit stream with the desired
Sync character. When a match is detected, the receiver

examines the next character to see if it is also a Sync
character. If it is not, the receiver once again enters its

bit stream comparison mode. When the second character is a
Sync, the receiver continues ignoring all successive Sync's.
When the first non-Sync character is received, the receiver
leaves the Search for Synch mode and sets its ready condition
so that the CPU can take the received character.

The SSLC can be operated in Diagnostic mode as the ASLC can.
Also, the Diagnostic mode causes the SSLC to use the internal

clocks instead of the external modem clocks.

Control Register 2
 

Bit 1: Sets Synchronous Mode

Bit 2: Number of stop bits (see ASLC). This
must be 0 for Synchronous mode.
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Bit 3-8: Same as ASLC

Bits 9-16: Receive - Sync character
Transmit - Fill character

The SSLC transmitter will place the Fill character on the
line if the CPU does not provide a character when needed.

SSLC Command Description
 

The standard device address of the SSLC is '04. Only those
commands which are different from those of the ASLC are
listed.

OCP Instructions
 

OCP '1404

Set Search for Sync mode

SKS Instructions
 

SKS '1004

Skip if not in Search for Sync mode

BPIOC
 

The BPIOC section controls the 16 data lines and 6 control |
Signals. The control signals are assigned so that three
are Input and three are Output. The Input lines are as
follows:

a. A device status line which may be sampled (SKS '01)

b. A device ready line |

c. A device data strobe line

The Output lines are as follows:

a. <A device enable line which comes from the control
register (OTA '07)

b. A data strobe line for forward mode

c. A data strobe line for reverse mode
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The BPIOC can be set (via hardware) so that it is initialized When the BPIOC is used in the Byte Pack mode, the most

in either the Input or the Output mode. In addition, there significant byte is dealt with first. On output, the

are 13 parameters that are hardware specified. left byte followed by the right byte are output. On

input, the first byte received is placed in the right byte

They are: of the holding register. When the second byte is received,

the first byte is transferred to the left byte of the data

1. The polarity of the device readyline register and the new byte is placed in the right byte.

2. The polarity of the device strobe line The Control Register has bits assigned as follows:

3. The polarity of the device status line Bit 1234567891011 12 13 14 15 16

4. The polarity of the device enable line . Set to Non-Initial Mode* | |
Set to Byte-Pack Mode neae | |

5. The polarity of the forward data strobe Set Independent Reverse ——-- © eens

Set Device Enable SRR

6. The polarity of the reverse data strobe
The BPIOC is available in three standard configurations:

 

7. Whether the data strobes are pulses or levels as a Paper Tape Reader (PTR); as a Paper Tape Punch (PTP);

| and as a BPIOC. For each of these configurations, the

8. Whether the data strobes are independent or not. hardware parameters are pre-set. The following sections

One mode sets them so that both may occur simul- describe these configurations. .

taneously. Where the first is enabled by the

forward/reverse flop and the second is enabled 4.3.0.1 Paper Tape Reader

by the independent reverse flop. The other mode

enables them with opposite polarities of the 1. The Device Ready Line is -T.

forward/reverse flop.
2. The Device Strobe Line is connected to the Device

9. The edge of the device ready line to use Ready Line.

10. The edge of the device strobe line to use 3. The Device Status Line is -T and indicates power on,

unit available and tape ready.

ll. The pulse width of the data strobes
4. The Device Enable Line is not used.

12. The time between device strobe and the acceptance

of data in Input mode and the time between data 5. The Forward Data Strobe is -T.

stable and data strobe in Output mode.
6. The Reverse Data Strobe is -T.

13. The time between the generation of device ready

and the generation of data strobe in Input mode. 7. The Data Strobes are pulses.

The time between device strobe and data strobe in

Output mode. 8. The Data Strobes are dependent (controlled by OCP
FORWARD/REVERSE - one at a time).

All of the Input control lines are pulled up via a 1K resistor

to +5 and are received by Schmitt triggers. All Output control 9. The lead edge of Device Ready initiates the next Data

lines are driven by 7404's. - §trobe (FWD or RVS).

All Input data lines are pulled up via 1K resistors to +5 10. The trail edge of Device Strobe is used to indicate that

and all Output data lines are driven by 74 HO1l. See Appendix B data is available.

for recommended circuit connection.

*Set Input if Output is initial

Set Ouput if Input is initial
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ll. The Data Strobes are 3 usec pulses.

12. Data is accepted 200 nsec. following the trail edge of
Device Strobe.

13. Data Strobe (FDS or RDS) occurs 1 msec following the
lead edge of Device Ready.

Device Ready “PO oo | oo ee

—

|. Base.“ oo etreenenateteramenaData Strobe a Keese

(FDS or RDS) msec ....1

Device Strobe|. _....J Soo
>-

Data Taken mn eS
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Device Ready _f Ro

—-

Data Strobe _....... Pept
i 3 usec

Device Strobe_f[+: [|

Data Given _iV elgetnext word from CPU
wo os900 nsec

<7?!ST?3 usec

  

4.3.0.3. BPIOC

1. The Device Ready Line is -T.

2. The Device Strobe is -T.

3. The Device Status is -T.

4. The Device Enable is -T.

5. The Forward Data Strobe is -T.

6. The Reverse Data Strobe is -T.

7. The Data Strobes are levels (hand shake).

8. The Data Strobes are independent. Either one or both may
be generated as follows:

Forward/Reverse Flop (OCP) Independent Reverse (OTA) Result

FWD (OCP 02) OFF (0) FDS

RVS (OCP 03) OFF none

FWD ON (1) | : FDS and RDS
RVS ON RDS

9. The lead edge of Device Ready allows operation.

10. Input: The lead edge of strobe says here's data.
The trail edge says end of transfer.

Output: The lead edge of strobe says give me data.

The trail edge says I've got it.

ll.

12. Input: Data is taken 3 usec following the lead edge of
Device Strobe.

Output: Data Strobe is generated 3 usec after data is put
on the data lines.

    

200 nsec

4.3.0.2 Paper Tape Punch

1. The Device Ready Line is +7,

2. The Device Strobe is +T.

3. The Device Status is -T.

A. The Device Enable is not used.

5. The Forward Data Strobe is not used.

6. The Reverse Data Strobe is not used.

7. The Data Strobe is a pulse.

8.

9. The lead edge of the Device Ready Line is used.

“Lo. The trail edge of the Device Strobe is used.

11. The Data Strobe is a 3 usec pulse.

12. There are 3 usec between Data Stable and Data Strobe.

13. There are 3 usec between Device Ready and Data Strobe.
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13. 3 usec for both.

The BPIOC is initialized in Input mode.

Input

i

e
e
e

—
_

Device Ready

Data Strobe 6@-SphpPn :
Lu=3 USeC ;

Device Strobe=> es

3 usec data settle
Data Takeni stsssssisi‘zwE; a

Output

Device Ready Lo .

— a
€o==ann

K-33 usec

3 usec data settle

Data Strobe

Device Strobe

Data Given ~~.

BPIOC Command Description
 

The standard device addresses (XX) are as follows:

PTR "Ol
PTP 02
BPIOC #1 '30
BPIOC #2 '31

OCP Instructions
 

OCP '00XX

Start. This enables the BPIOC to transfer data, resets the
data register, and resets the right-byte-next flag.

OCP ‘'O1XX

Stop. This prevents further data transfer. The BPIOC must
be stopped prior to a direction switch and prior to a control
register change.

OCP '02XxX

Forward. This sets the forward/reverse flop.

4.3.2.4

4.3.2.5

4.3.2.6

4.3.2.7

4.3.2.8

4.3.3.1

4.3.3.2

4.3.3.3

4.3.3.4
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OCP_'03Xx
Reverse. This resets the forward/reverse flop.

OCP '14xXx

DMA/C. This enables DMA/C mode.

OCP '15xx |

Set Interrupt Mask.

OCP '16XX

Reset Interrupt Mask.

OCP '17XxX

Initialize. This sets Stop and Forward. This resets the data
register, right-byte-next, Interrupt Mask, DMA/C enable, and
the control register (non Byte-Pack, reset Independent Reverse
and reset Device Enable). The BPIOC is initialized in Input
mode.

SKS Instructions
 

SKS '00XX

Skip if Ready

This tests ready if:

~ Input mode and a word has been received (2 bytes if
byte pack)

- Output mode and the device has been given a word (2 bytes
if byte pack) :

- DMA/C End-of-Range has been received

SKS 'O1XX

Skip if device status line true.

SKS '02XX

Skip if right-byte-next flag is set.

SKS '04xXX

Skip if BPIOC not interrupting. The BPIOC will interrupt,
if it is ready, in PIO (non-DMA/C) mode and has its mask set.
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4.3.4

4.3.4.1

4.3.4.2

4.3.4.3

4.3.4.4

(4.3.4.5

4.3.5

4.3.5.1

4.3.5.2

4.3.5.3

4.3.5.4
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INA Instructions
 

INA '00XX

Input data register if ready and Input mode and "OR" with A.
The INA resets ready.

INA '10XX

Same as INA '00 except that A is cleared prior to the operation.

INA '11XX

Input ID. The ID of BPIOC(a) is ('101). The ID of BPIOC(b)

is ('102). |

INA '14XX

Input DMA/C channel address.

INA ' 16XX

Input Interrupt Vector

OTA Instructions
 

OTA '0O0XX

Output A to data register if ready and Output mode. The OTA

resets ready.

OTA '10XX

Output Control Register

OTA '14XX

Output DMA/C channel address. The format is as follows:

 Bit 12345 67 8 9 10 11 12 13 14 15 16

11 | |
1 if Input transfers |
0 wo| |
1 fe mmcamnaeeeLateemeeeeeetneemenetme

1 if DMC cementne oeeecrane

Channel Address --»..--~-~-------

OTA '16XX

Output Interrupt Vector. Bits 1-4 must be 0.

LTR} DATE REVISION DR. CK.     
 

Line-Frequency Clock/PIC/WDT
 

Line-Frequency Clock
 

The Line-Frequency clock can be controlled using the 60 or

50 Hz AC power line or an externally provided clock. Each

period of the clock results in a programmable memory cell
being incremented. When the value of. memory cell changes
from -l1 to 0, an interrupt is generated if enabled.

There is a Control Register which is described in section
4.4.4.) °

PIC

The PIC is a 16-bit counter which can be pre-set and read
back. Its clock can be either 3.2 usec or 102.4 usec. The

end of an interval can cause a memory increment or an
interrupt or both.

WDT

The WDT should always be stopped when power is applied as
system reset does not reset the internal registers.
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When the WDT time-out occurs, a powerfail interrupt is
generated prior to the system reset. Between powerfail
and system reset ( 1 msec) a flag is available on the WDT
to indicate that it is responsible. This flag is valid
after auto restart/auto load until the WDT is stopped
(OCP '07).

When the system reset is initiated by a contact closure,
the WDT will continue to generate system resets until
the closure is removed. This may result in multiple
powerfail interrupts and multiple auto restart/auto loads.

The output contact closure provided in the event of a
time-out can sustain 50 milliamperes at 25 volts, non-
inductive. The contact is "closed" during normal operation.
An error is signaled by a high impedance "open".

The system reset closure must provide 15 milliamperes at
5 volts for 100 usec.

Control Register
 

Bit: 11 12 13 14 15 16

, | i
Enable PIC to generate ———-—-1 I
memory increment [this BO |
requires the LFC to be |
enabled (OCP '00)] oO

Enable 102.4 usec PIC —oWUCOCTTCT

 

Enable Memory increment
overflow to generate
interrupt

Enable PIC to generate interrupt ~~~ :

Start PIC--.- * -- :- 7 eee oo Q
u
e

Enable WDT time-out to—~-:-

generate system reset

LFC, PIC and WDT Command Description
 

The standard device address of these three options is ‘20.
As a result, the INA and OTA instructions never skip. The
controller is always ready for INA and OTA.

OCP Instructions
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4.4.6.1

4.4.6.2

4.4.6.3

4.4.6.4

4.4.6.5

4.4.6.6

4.4.6.7

4.4.6.8

4.4.6.9

4.4.6.10
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OCP '0020

Start LFC and enable memory increment. This enables the

memory increment function and acknowledges the previous

memory increment and overflow interrupt.

OCP '0120

Acknowledge PIC interrupt

OCP_'0220
Stop LFC and disable memory increment. This disables the

memory increment function and acknowledges the previous

memory increment overflow interrupt.

OCP '0420

Select Line Frequency for memory increment.

OCP '0520

Select external clock for memory increment. When both

external clock and PIC are selected for memory increment,

a diagnostic mode is enabled whereby any OTA to this con-

troller results in a memory increment.

OCP_'0620
Trigger WDT. This starts the 50 millisecond time-outif

the WDT was stopped and restarts a new 50 millisecond time-

out if the WDT was running.

OCP ‘0720

Stop WDT.

OCP '1520

Set Interrupt Mask

~OcP '1620

Reset Interrupt Mask

OCP '1720

Initialize. This acts like a system reset. Thefollowing

things happen:
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- LFC stopped 4.4.8.4 INA '1320

- Line-Frequency selected for memory increment Input Interrupt Vector

- Memory increment overflow selected to generate 4.4.9 OTA Instructions
interrupts

4.4.9.1 OTA '0220
- Interrupt Mask reset

. Set Interval Register. The number entered is the 2's- PIC disabled (stopped) complement of the number of counts prior to overflow.
The PIC automatically sets itself up again so that con-

- 3.2 usec clock selected secutive intervals do not require the software to reset
the interval register.

- PIC disabled from causing interrupts .
a 4.4.9.2 OTA '0720

- WDT disabled from allowing time-outs to generate .
system resets Load control register

4.4.7 SKS Instructions 4.4.9.3 OTA '1220

4.4.7.1 SKS '0020 Load address of mémory cell to be incremented. Bits 1-4|
must be 0.

Skip if not interrupting

4.4.9.4 OTA '1320
4.4.7.2 SKS 'C220

. Load Interrupt Vector. Bits 1-4 must be 0.
Skip if interrupt is not due to memory increment overflow
(-l1 to 0) 5.0 SUMMARY

4.4.7.3 SKS '0520 5.1 Command Summary

Skip if WDT timed out

4.4.7.4 SKS '0720

Skip if WDT caused powerfail interrupt

4.4.8 INA Instructions

4.4.8.1 INA '0220

Input PIC clock register

4.4.8.2 INA '1120

Input ID. The ID of this option is '120

4.4.8.3 INA '1220

Input memory increment cell address
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5.1 ASLC/SSLCa oP] 1
Device Address = '04 Fctn Code! OCP | SKS INA OTA

= Code |ID = '104
: : { : . .

Op] 14 . Search for / Skip if Input ' Receive DMA/C ' Receive DMA/C
Fetn Code OcP SKS INA OTA . Sync _ Bit 4 Marking ' Channel Address

: ‘ y } .

Code i i oy . . .
15 Set Interrupt , Skip if Parity Transmit DMA/C Transmit DMA/C

00 Set to Input , Skip if Ready : Input Character |‘ Output Character Mask Error Channel Addressmo, d : " " : } : . i . . .

—_a_ and “OR” to A 16 Reset Interrupt’ Skip if ' Receive Inter- . Receive Inter-
01 Set to Output Skip if Not ' Mask | Overrun Error / rupt Vector _ rupt Vector

* t ’
. . : \ . ! . . .
mode Susy 17 i Initial | Skip if Framing {| Transmit Inter- . Transmit Inter-

02 Set receive Skip if receive . | Error | rupt Vector ,rupt Vector
_interrupt mask ‘not interrupting —

: * = : = —
03 . Set receive - Skip if control OPEN SPACE _ ie

| DMA/C _ registers valid ~

04 . Reset receive ' Skip if not ' Receive Control Receive Control
: interrupt mask < interrupting ' Register 1 Register 1
; and DMA/C

05 ' Set transmit Skip if transmit. Receive Control . Receive Control
- interrupt mask not interrupting Register 2 Register 2

06 ' Set transmit Skip if ready to Transmit Control. Transmit Control
: DMA/C “transmit _ Register 1 ’ Register 1

07 : Reset transmit Skip if ready to Transmit Control: Transmit Control
! interrupt mask receive Register 2 Register 2
| and DMA/C

10 | Enable Input & “Skip if not Input Character
| Output and Set Search for Sync to A
; full-duplex mode
i"
i

ll ; Diagnostic ‘Skip if Input* Input ID
| syne Bit 1 Marking

:
12 ; Enable Input + {Skip if Input

; Output mode ‘Bit 2 Marking
‘Reset ful-duplex:
_+ Diagnostic mode:

13 Set Diagnostic iSkip if Input
mode ‘Bit 3 Marking
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5.1.2.1 BPIOC as PTR

Device Address = '0Ol
ID = '101

Op | |
Fcetn Code OCP SKS INA OTA
Code

00 Start Skip if Ready Input Data Reg-
: ister + "OR"
' With A

O01 Stop Skip if Power |
On

02 Forward Skip if Right |
Byte Next

03 Reverse :

04 Skip if Not
Interrupting

05

06 |

07 :
10 Input Data ' Control

Register to A | Register

11 ' Input ID - .

12

13

14 | Enable DMA/C _ DMA/C _ DMA/C
| -__Channel Address; Channel Address

15 | Set Interrupt ! :

: \
16 , Reset Interrupt _ Interrupt Interrupt

' Mask { Vector Vector
: ]

17 Initialize |
l : i
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5.1.2.2 BPIOC as PTP

Device Address = '02
ID = '102

Op :
Fctn Code OCP SKS INA OTA
Code

00 Start Skip if Ready Output Data
Register

Ol Stop Skip if Power.
On

02 Skip if Right
- Byte Next

03

04 Skip if Not

_ Interrupting

05

06

07

10 - Control

- Register

ll Input ID 2

12

13

14 ‘Enable DMA/C DMA/C _ DMA/C
; Channel Address; Channel Address

15 ‘Set Interrupt |
'Mask ; ;
: T +

16 ‘Reset Interrupt i Interrupt _ Interrupt
‘Mask ; Vector : Vector

17 | Initialize
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5.1.2 BPIOC 5.1.3 LFC, PIC and WDT

Device Address = '30 ‘31 Device Address = '20
ID = ‘101 "102 ID = '120

Op Op ,

Fctn~Code OCP SKS INA OTA Fctn Code OCP SKS INA OTA
Code Code

00 Start Skip if Ready Input Data Reg- {Output Data 00 Start Skip if Not

ister + "OR" Register Interrupting
with A

. Ol Acknowledge PIC

O01 Stop Skip if Device Interrupts

status
02 Stop Skip if Not Input PIC Load PIC

02 Forward Skip if Right Memory Increment Register Register

Byte Next Overflow

03 Reverse 03

04 Select Line

04 Skip if Not Frequency

Interrupting
05 Select External Skip if WDT

05 Clock Time-out

06 06 Start WDT

07
07 Stop WDT Skip if WDT Load Control

10 Input Data Control caused SYSCL- Register
Register to A Register

10

11 Input ID
. 11 Input ID

12
12 Memory Incre- Memory Incre-

13 ment Cell ment Cell
Number Number

14 Enable DMA/C DMA/C DMA/C
Channel Address Channel Address 13 Interrupt Interrupt Vector

Vector

15 Set Interrupt

Mask 14

16 Reset Interrupt Interrupt Interrupt 15 ‘|}Set Interrupt

Mask Vector Vector Mask

17 Initialize 16 Reset Interrupt
Mask

17 Initialize
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5.2 Control Register Summary 5.2.1.2 Receive Control Register 2

5.2.1 ASLC and SSLC

5.2.1.1 Receive Control Register 1 Bit Interpretation

1 Select Synchronous Receive (SSLC only)

Bit Interpretation
2 Number of Stop Bits 0 = 1 stop

1 Control Bit Port 1
1 = 2 stop (1.5 for 5-bit)

2 Control Bit Port 2 3 , Character Length 00 = 5 bits

10 = 6 bits

3 $ Receive Port Select
01 = 7 bits

} 4 ll = 8 bits

4

5 A Clock Speed (N) 5 Parity Inhibit 0 = enable parity check

1 = disable parity check

6
|

6 Select Even Parity 0 = odd

7
1 = even

8
7 0

9 N = 4096 x 16 x 16 xX 1076 xX Baud (for Async) 0 8 0

> . 9 Sync Character (SSLC only)

10 N = 4096 X e xX 1076 x Baud (for Sync) 10

| 11

11 | a 12

12 |
13

13
| lé

14 a | 15

15
, 16 4

a
:

16

Baud N Baud N

75 '17 1200 '373
110 '27 2400 "767

150 '37 4800 "1756

300 '76 9600 "3735

600 "175 1ALOO 7612.
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Transmit Control Register 1

 

Bit

1

Interpretation

Control Bit Port 3

Control Bit Port 4
 

f
o Transmit Port Select

Clock Speed (N) (see 5.2.1.1)
 

  
 

 

 

10
 

1l
 

12
 

13
 

14
 

15
 

16   
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5.2.1.4 Transmit Control Register 2

Bit Interpretation

1 Select Synchronous Transmit (SSLC only)

2 Number of Stop Bits 0 = 1 stop
1 = 2 stop (1.5 for 5-bit)

3 Character Length 00 = 5 bits
10 = 6 bits
01 = 7 bits

4 ll = 8 bits

5 Parity Enable 0 = enable parity generate
1 = disable parity generate

6 Select Even Parity 0 = odd
oo l = even

7 0

8 0

9 4 Fill character for idle line (SSLC only)

10

11

12

13

14

15

16 ¢  
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5.2.2.1 BPTIOC as PTR

Bit Interpretation

1 & 0

2
3 |

!

4A

6 |
7 |
—
8

9 |
10

11

12

13 7 0

14 Enable Byte-Packing

15

16
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5.2.2.2 BPTOC as PTP

Bit Interpretation
5

1 P O

2 |
3 i

5
6

7

|
8 i
oo

i
9 }
—

10

12.

13 Q

14 Enable Byte-Packing

15 0

16 0
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BP IOC

 

13

14

15

16

Interpretation

Set to Output Mode

Enable Byte-Packing

Set Independent Reverse Flag

Set Device Enable Flag
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5.2.3 LFC, PIC, WDT

Bit Interpretation

1 [bo
2 ||
3

4

5

6

7°

8

9

10

11 Enable PIC to generate MI (Memory Increment)

12 set PIC clock to 102.4 usec

13 Enable MI overflow togenerate interrupt

14 Enable PIC to generate interrupt |

15 Start PIC

16 Enable WDT timeout to generate system reset
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TABLE 3-1. EIA Serial Device Connections (Connector C) ; ; ;
TABLE 3-2. Current Loop Serial Device and Clock Connection (Connector D)

NAME CONN PIN
a NAME CONN PIN

EIAC4+ CcC-1 - EIA Control Output Bit 4 .
GND cc-2 RXETIA1+ CD-1 Connect Together for Current Loop Operation on

EIAC3+ CC-3 - EIA Control Output Bit 3 GND CD-2 _|channet 1
GND cc-4 CLIN+ CD-3

EIAC3+ cc-5 - EIA Control Output Bit 3 CD-4
GND cc-6 CLIN+ CD-5 - Current Loop Input +

EIAC2+ CC-7 - EIAControl Output Bit 2 CD-6 |
GND CcCc-8 CLIN- CD-7 - Current Loop Input -

EIAC1+ cc-9 - EIA Control Output Bit 1 CD-8 .
GND ce-10 TXCL2- cD-9 - Current Loop Transmit Output, Channel 2.

TXEIA3- CC-11 - EIA Transmit Output Bit 3 CD-10
GND cCc-12 TXCL1- CD-11 - Current Loop Transmit Output, Channel 1

TXEIA4- CC-13 - EIA Transmit Output Bit 4 CD-12 ;
GND cc-14 TXCL3- | CD-13 - Current Loop Transmit Output, Channel 3

TXEIA1- CC-15 - EIA Transmit Output Bit 1 CD-14
GND CC-16 : TXCL4- CD-15 - Current Loop Transmit Output, Channel 4

TXEIA2- CC-17 - EIA Transmit Output Bit 2 | CD-16
GND cc-18 CD-17
EIAC1+ CC-19 - EIA Control Otuput Bit 1 CD-18 |
GND cc-20 TXCLR2+ CD-19 - Current Loop Transmit Return, Channel 2

INBIT3- CC-21 - EIA Control Input Bit 3 CD-20 7 .
GND CC-22 TXCLR1+ CD-21 - Current Loop Transmit Return, Channel 1

INBIT4- CC-23 - EIA Control Input Bit 4 7 CD-22
GND _ Cc-24 TXCLR3+ CD-23 - Current Loop Transmit Return, Channel 3

INBIT3- CC-25 - EIA Control Input Bit 3 CD-24 ;
GND CC-26 TXCLR4+ CD-25 - Current Loop Transmit Return, Channel 4

INBIT2- CC-27 - EIA Control Input Bit 2 CD-26 |
GND CC-28 CD-27
INBIT1- Cc-29 - EIA Control Input Bit 1 CD-28
GND | CCc-30 CD-29
INBIT1- cc-31 - EIA Control Input Bit 1 CD- 30 |
GND cc-32 EXTCLK+ CD-31 - LFC External Clock Input, TTL Levels

RXEIA1+ cc-33 - EIA Receive Input Bit 1 | GND CD-32 |
GND CcCc-34 | SCOPESY CD-33

RXEIA2+ cc-35 - EIA Receive Input Bit 2 CD-34 | For Diagnostic Use Only. Do Not Connect.

GND CC-36 WDTTST CD-35 .

PREXCL+ CC-37 - Synchronous Clock Receive Input (ETA) a . CD- 36

GND ec-38 WDTEXS~—- CD-37 ;

RXEIA3+ CC-39 - EIA Receive Input Bit 3 CD-38 | WDT External Contact Output
GND cc-40 RETOUT- CD- 39

RXEIA4+ Cc-41 - EIA Receive Input Bit 4 CD-40
GND ‘cCc-42 EXPFI- CcD-41

PTEXCL+ cc-43 - Synchronous Clock Transmit Input (EIA) CD-42 ] WDT External System Clear Input
GND cc-44 RETIN- CD- 43

CD-44
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TABLE 3-3. Buffered Parallel I/O Channel TABLE -3-4. Buffered Parallel I/O Channel

No. 2 External Connections (Connector E) No. 1 External Connections (Connector F)

NAME CONN PIN . NAME CONN PIN

B20D01_ CE-1 - A Reg Bit9 |, B1ODO1+ CF-1 - A Reg Bit 9 |
GND CE-2 GND CF-2

B20D02+ CE-3 - A Reg Bit 10 |! B10D02+ CF-3 - A Reg Bit 10

GND CE-4 GND | CF-4 Word Mode: Right Byte

B20D03+ CE-5 - A Reg Bit ll |: B10D03+ © CF-5 - A Reg Bit 11 Byte Mode: Connect

GND CE-6 Word Mode: Right Byte GND CF-6 | here. Left byte is

B20D04+ CE-7 - A Reg Bit 12 | Byte Mode: Connect — B1OD04+ CF-7 - A Reg Bit 12 transmitted first.

GND CE-8 here. Left byte is GND CF-8

B20D05+ CE-9 - A Reg Bit 13 |: transmitted first. . B10D05+ CF-9 - A Reg Bit 13

GND CE-10 GND CF-10 ©

B20D06+ CE-1l - A Reg Bit 14 | B1ODO6+ _  CF-11 - A Reg Bit 14

GND CE-12 GND : CF-12 ,

B20D07+ - CE-13 - A Reg Bit 15 | B1lODO7+ CF-13 - A Reg Bit 15

GND CE-14 7 GND CF-14 .
B20D08+ CE-15 - A Reg Bit 16 | B10D08+ CF-15 - A Reg Bit 16

GND CE-16 —_ ° GND CF-16 oo

B20D09+ CE-17 - A Reg Bitl | B10D09+ CF-17 - A Reg Bit 1 7

GND CE-18 GND CF-18
B20D10+ CE-19 - A Reg Bit 2 B10D10+ CF-19 - A Reg Bit 2

GND CE-20 : GND CF-20

B20D11+ CE-21 - A Reg Bit 3); . : B1OD1I1+ CF-21 - A Reg Bit 3 _ Word Mode: Left Byte

GND CE-22 4 GND CF-22 Byte Mode: Not Used

B20D12+ CE-23 - A Reg Bit 4. | Word Mode: Left Byte BLlODL2+ CF-23 - A Reg Bit 4

GND CE-24 Byte Mode: Not Used _ GND CF-24
B20D13+ CE-25 - A Reg Bit 5 B1OD13+ CF-25 - A Reg Bit 5

GND CE-26 po GND CF-26

B20D14+ CE-27 - A Reg Bit 6 | BLOD14+ CF-27 - A Reg Bit 6

GND © CE-28 GND CF-28

B20D15+ CE-29 - A Reg Bit 7 | BLOD15+ CF-29 - A Reg Bit 7
GND CE-30 : GND CF-30

B20D16+ CE-31 - A Reg Bit 8 | B1OD16+ CF-31 - A Reg Bit 8

GND CE-32 GND © CF-32 —

D2SKS CE-33 - Device Status Input | _ DISKS CF-33 -. Device Status Input

GND CE-34 . GND CF-34

D2MVF CE-35 - Forward Data Strobe Output .DIMVF CF-35 - Forward Data Strobe Output

GND CE- 36 GND CF-36

D2RDY CE-37 - Device Ready Input | DIRDY CF-37 - Device Ready Input

GND | CE-38 GND CF- 38 |

D20TA CE-39 - Device Enable Output DLOTA CF-39 - Device Enable Output
GND ‘CE-40 GND CF-40 |

-D2STRB CE-41 - Device Data Strobe Input DISTRB CF-4] - Device Data Strobe Input

GND CE-42 GND CF-42

D2MVR CE-43 - Reverse Data Strobe Output BIMVR CF-43 - Device Data Strobe Output

GND CE-44 GND CF-44

USED ON , SCALE SIZE OWG. NO. SPC 1831 REV. [23 USED ON SCALE SIZE OWG. NO. 7 REV.
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APPENDIX A APPENDIX B

With 100' of Belden type 8445/8456 cable there will be no more
than 2% distortion at 19.2 KB _ Data ae USER

+5 i te
With 10' of Belden type 8445/8456 cable there will be no more 74H01

than 2% distortion at 50 KB 74HO1 1K a

eee af C———___—

These are computed as follows: | eableyy—— |

distortion = [(cable length (ft) X capacitance (pf/ft) + 330pf) 7404 7404

X 400 ohm (effective impedence) xX 1076] x 100 ——{ ~~ _
/{l bit time (in usec) ] 4 | |

e.g. Belden type 8445 (5 conductor) cable is 20 pf/ft Control +s .

distortion = 100'x 20 x 400 x 1076 x 100/50 7404 . :
= 80/50= [pecane —

. or other

Driver is EIA 1488 with 330 pf slew control. au * Schutttrigger

Receiver is EIA 1489. {| { ceableg a

cable: #24 to #28 twisted pair

10' cable 200 ns settle time

25' cable 500 ns settle time

100' cable 2 us settle time

: SCALE SiZE OWG. NO. oe REV,
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March 1, 1976

Programming and Engineering

Richard Lupo

GOULD-VERSATEC-SOC PRODUCT SPECIFICATION
 

This document describes the PRIME Gould-Versatec printer/

plotter controller and its programming requirements.

General Description (Controller)
 

The controller is a subset of the PRIME System Option Con-
troller (SOC) board. It utilizes the buffered parallel in/
out channels (BPIOC 1&2) of the SOC to transfer data, status,
and control information to the Gould or Versatec device.

Operation (Ref. PRIME Manual Man 1944)

BPIOC1] is utilized to transfer data to the device
buffer in both word and byte mode. With each
data transfer, a clock pulse is generated to signal
the device that data is present on its input lines.
The device responds by requesting subsequent data
(word or byte) via its data request line. Data is
always transmitted from bits 1-8 of BPIOC1 regard-
‘less of data mode. If word mode is current, BPIOC1
data bits 9-16 are swapped with data bits 1-8, then
the device is alerted to the data present at its input
lines. When the transfer is complete, the device
requests additional data which sets the BPIOC1 READY
making it ready to accept subsequent data transfers. |
If byte mode is current, data is first transmitted
from BPIOC1 data bits 1-8. When the device responds
with a request for additional data, the data in
bits 9-16 are swapped with bits 1-8 and then trans-
mitted to the device. When the device responds to
the second byte, the BPIOC1 READY is set making BPIOC1
ready to accept subsequent data transfers.

a).

b). BPIOC2 is utilized to issue function commands to the
device and input device status.

Status

Device status is present on BPIOC2 bits 9-12. When
-an input BPIOC2 command (INA) is issued, the data is
- swapped into BPIOC2 bits 1-4, then transmitted to the
processor A register bits 1-4. Versatec status is defined

LOI
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in Appendix A and Gould status is defined in Appendix B.

Function Commands
 

Each device has a set of function commands to initiate

character imaging and paper movement functions. The spe-

cific command sets are specified in Appendix A (Versatec)

or Appendix B (Gould).

Data Transfer - Data can be transferred to the system option

controller utilizing programmed in/out mode (PIO), direct

memory access mode (DMA) or direct memory channel mode (DMC).

BPIOC] is normally set to DMA mode for data transfers to the

device and BPIOC2 is always set to PIO mode. .

 

Programming Specification
 

Specific programming instructions for each SOC-device inter-

face appear in Appendix A (Versatec) or B (Gould). With
the exception of special programming sequences for each
device interface, the programming of the BPIOC's (1&2) is

as specified in PRIME Manual Man 1944. These exceptions are

due to the lack of device response to status input instruc-

tions (INA) and the need for special handling of the issuance

of certain command functions. To overcome these constraints,
the instruction sequences specified in the applicable appendix
(A or B) must be executed.
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Appendix A

This Appendix describes the Versatec-Soc function commands,
instruction set and programming requirements.

Contents: Section 1 Versatec Function Command Description
Section 2 Versatec-Soc Instruction Set Description
Section 3 Programming Sequences

Function Commands
 

Function commands can be transmitted to the device via BPIOC2
bits 13-16, or, in the case of devices with a 64 or 96 char-
acter ASCII printing set, they can be included in the data
stream (print mode only). The device simultaneous print-plot
control line is controlled by BPIOC2 control register bit 16.
BPIOC2 is also utilized to determine if the device is returning
a device ready status via the D2SKS status line.

The device requires that it be in a defined state prior to
the execution of its command set. Therefore, the Ready status
of the device must be tested prior to issuing commands. 1.4

Command Completion | 1.4.1
 

The Versatec device responds to data and function commands via
the device Ready line. Upon receipt of a function command or
data, the device Ready returns a Not Ready (Busy) status.
This status will return to the Ready state when the device is
ready to accept new data or has successfully completed a

paper motion or control command. This response can be sensed
by testing the device Ready line, by testing the BPIOC]1 Ready, | 1.4.2
which sets as a result of the device ready line's transition
from Not Ready to Ready, or by enabling the BPIOCI] interrupt
logic, which will result in an interrupt request when BPIOC1 i 4.3
Ready is set as in the previous case.

ASCII Function Codes (via BPIOC1 Data Register)

004 End of Transmission

014 Form Feed

012 Line Feed
015 Carriage Return . 1.4.4m

W
N

Code Descriptions
 

1 End of Transmission (EOTR):
Causes print cycle and paper advance of 8 inches, then stop if
in roll mode, or continue advance to top of next page if in
fan-fold mode. Do not use if in SPP mode.
 

2 Form Feed (FE):
Causes print cycle and paper advance of 24 inches if in roll
mode, or advance to top of next page if in fan-fold mode. Do
not use if in SPP mode. _

IFO2
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3 Line Feed (LF):
 

Causes print cycle and paper advance of one line except when-

(a) Follows printing a full buffer. (b) Follows a Carriage
Return which causes a print cycle.

4 Carriage Return (CR):
Causes print cycle and paper advance of one line, only if buffer
has at least one character entered but is not full.

 

Function Commands (via BPIOC2 Data Register)
 

 

BPIOC2 Bits 13 114 15 16
| 0 0 1 Issue End of Transmission
| O 1 0 Issue Device Reset.

1 0 0 Issue Form Feed

0 0 0 Issue Device Clear

 

 

 

  

R
y
O
O
o
;

oa
)
W
w

     

Note: In NO case are control codes to be issued simultaneously.

Command Descriptions
 

End of Transmission (EOTR)
 

A. Forces Write Cycle
B. With Fan-Fold Operation causes paper to advance 8 inches

then to top of next page.
C. With Roll Operation causes paper to advance approximately

8 inches.

Device Reset (RESET)
Clears the device data buffer and resets control logic.
 

Form Feed (FF)

A. Forces Write Cycle.

B. With Fan-Fold Operation causes.“paper to advance to top of

next page.

 

Cc. With Roll Operation causes paper to advance approximately

2.5 inches.
D. Do not use when in the print phase of simultaneous print/

plot mode.

Device Clear (CLEAR)
Clears the device data register.
 

Function Commands (via BPIOC2 Control Register)
 

 

BPIOC2 Control Register Bit [1
 

SPP Disabled

SPP Enabled
 

e
y
o
]
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Command Description
 

SPP Disabled
Inhibits simultaneous printing and plotting of data.

SPP Enabled
Allows simultaneous printing and plotting of data when used
in conjunction with the print/plot command as described in
section 2.2b of this document.

VERSATEC SOC INSTRUCTION SET DESCRIPTION
The Versatec-Soc address of BPIOC] is '33. The address of

BPIOC2 is '34.

OCP Instructions

ocP '0033, '0034
 

Start. This enables the BPIOC to transfer data, resets the

data register, and resets the right-byte-next flag.

ocP '0133, ‘0134
 

Stop. This prevents further data transfer. The BPIOC must

be stopped prior to a direction switch and prior to a control

register change.

OCP '0233, '0234
 

Forward. This sets the forward/reverse flop. Issuing this

command has the following results.

BPIOC1 - Enables data clocks to be sent to the
device (PICLK).

BPIOC2 - Enables BPIOC2 Ready to be set automatically
after having been reset due to an output function
command (OTA).

OCP '0333, '0334
 

Reverse. This resets the forward/reverse flop. Issuing this
command has the following results. .

b
o

h
o

a
>

IFO3
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BPIOC1] - Disables data clocks to the device.

BPIOC2 - Disables the automatic setting of BPIOC2
Ready.

ocP '1433

DMA/C. This enables BPIOC1's DMA/C mode.

OcP '1533, '1534
 

Set: Interrupt Mask.

OCP '1633, '1634 

Reset Interrupt Mask.

OCP '1733, '1734 

Initialize. This sets Stop and Forward. This resets the
data register, right-byte-next, Interrupt Mask, DMA/C enable,
and the control register (initial of Input/Output) non Byte-
pack, reset Independent Reverse and reset Device Enable.

SKS INSTRUCTIONS 

SKS '0033, '0034 

Skip if BPIOC is ready for data transfer.

SKS_'0133
Skip if device is on-line (power on).

SKS '134

Skip if device ready (power on, not busy moving paper or
printing).

SKS '0433, '0434 

Skip if BPIOC not interrupting. The BPIOC will requestan
interrupt, if it is ready, in PIO (non-DMA/C) mode and has
its mask set.
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INA INSTRUCTIONS
 

INA ' 34

Input device status if ready and input mode and "OR" with A.
The INA resets ready.

INA '1034

Same as INA '0034 except that A is cleared prior to the oper-
ation. The status word returned is interpreted as follows:

Bit 1 2 3 4 5————__——_1 6
1 Off-line j|Not Ready|INo Paper Not Used
0 Versatec On-line Ready

 

 

      
 

Bit 1 always returns a "0" if a versatec device is attached to
the controller. 2.4.3

Bit 2 defines the setting of the device on/off switch.

Bit 3 (if a "1") indicates the device is not ready, e.g., busy

printing/plotting, moving paper or off-line.

Bit 4 (if a "1") indicates the device paper supply has been

depleted.

INA '1133, '1134
 

Input ID. The ID of BPIOC(1) is ('101). The ID of BPIOC(9)
is ('102).

INA '1433

Input DMA/C channel address.

INA '1633, '1634
 

Input interrupt vector.

OTA INSTRUCTIONS
 

OTA '0033, '0034
 

Output A to BPIOC data register if ready and output mode. The
OTA resets BPIOC Ready.

OTA '1033, '1034
 

Output A to Control Register.

E04

Versatec Device
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BPIOC1 control register:

 

 

 

     
 

 

 

Bit 13 Bit 14 Bit15 Bit 16
1 {Not used Set to byte mode Plot mode
0 |Set to output mode}| Set to word mode ———— Print mode

BPIOC2 control register:

Bit 13 Bit 14 Bit 15 Bit 16

Set to Set to . .
1 |input mode byte mode Simultaneous Print-Plot

Set to Set to

0 joutput mode} word mode     
 

OTA '1433

Output DMA/C channel address. The format is as follows:

 

 

 

Bit lL Bit 2 Bit 3 Bit 4 . Bit 5¢—Bit 16

1 Input Transfer 1 DMC mode _|
0 Output Transfer 0 — DMA mode Channel Address,     
 

OTA '1633, '1634
 

Output interrupt vector. The format is as follows:

Bit le————->Bit 4 Bit 5é¢ —Bit 16 
 

1L - ~ —
 

    0 0 0 0  
6 Interrupt Vector
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PROGRAMMING SEQUENCES
 

Device Status
 

Executing the following sequence will input the device
status.

INA Device Status:
 

SB BSS 1 Status Bin
STAT DAC “* Subr Entry Point

OCP 133 Disable BPIOC1] Operation
OCP 134 Disable BPIOC2 Operation
OCP 234 Set BPIOC2 to Forward Mode

(Enable Forward Data Strobe)
LDA =']4 Set BPIOC2 to Input Mode «&

Byte Mode & Independent
OTA 1034 Forward Mode & Print Mode
HLT (or Error Exit)

ocP '34 |. Enable. BPIOC2 Operation
INA '1034 Clear A and Read Device Status

Lines into A (via BPIOC2 data
HLT (or Error Exit) Register)
STA SB Save Device Status
JMP* STAT Exit

Function Commands
Each device requires a set of explicit function (control)
commands for device control, paper motion and data |
printing. To properly issue these commands the following
instructions sequences must be executed:

Paper Motion and Print Commands
Prior to issuing the "Home", "Feed" or "Print Line" Com-
mand, the device "Busy" must be tested and verified false.
When the device is issued a paper motion command, i.e.
Feed or Home, it responds at the completion of paper
motion to BPIOC1*. This response will set BPIOC1 Ready.
(See paragraph 1.0.) The setting of BPIOC2 Ready will
cause an interrupt request if the BPIOC2 interrupt mask
has been set. If the device is operated in an
interrupt inhibited environment, completion can be tested
with a skip if BPIOC] is not interrupting or skip if
BPIOC] is ready instruction.

*via the device Ready Line

[FOS
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Device Control and Paper Motion Commands .

BPlOC2 is used to issue control and paper motion commands

to the Versatec device. BPIOC] is utilized to inform the

program of command completion in an interrupt enabled en-

vironment. The Versatec device will also respond to

ASCII control codes in the data stream. The specific

modes of issuing these ASCII Codes are covered in

 

“paragraph 1.1.

The paper motion and control sequence is as follows:

(Note that this does not include the case of ASCII Control

characters in the data stream.)

PMC BSS 1 Command Bin

PMS DAC ** Subr Entry Point

SKS '134 Test for Versatec Ready

JMP *-1 Wait or Error Exit

ocP '133 Disable BPIOC1 Operation

ocP '134 Disable BPIOC2 Operation

OCP ‘'1533 Set BPIOC] Interrupt Mask
(required if interrupt enabled)

OCP '33 Enable BPIOC1 Operation

OocP ‘'234 Set BPIOC2 to Enable Forward

Data Strobe

LDA ='0 Clear A
OTA ‘'1034 Set BPIOC2 to Output Mode &

JMP *-1] Word Mode & Independent Word
Mode & Print Mode

ocP '34 Enable BPIOC2 Operation
LDA PMC Get Command From Bin
OTA '34 Issue Command
HLT (or Error Exit)

Case 1: JMP* PMS Exit if Interrupts Enabled

With Interrupts Disabled:

Case 2: SKS '134 _ Test Device Ready Line

JMP Case 2 Wait for Device Ready

JMP* PMS Exit .

Case 3: SKS '33 Test BPIOC] Ready

JMP Case 3 Wait for Device Response to
set BPIOC1 Ready

JMP* PMS Exit

Case 4: SKS '433 Test BPIOC] Interrupt Request
Logic

Exit when Device Response has
Set BPIOC2 Ready which will
result in an Interrupt Request

if the Mask is Set
Wait for Device Response

JMP* PMS

JMP ‘Case 3  



Print Line Command
 

BPIOCl is used to issue a pr
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int line command to the device.

This command causes the device to print the current contents

of its print or plot buffer and advance the paper one

line (one scan line if plot mode, ane character scan if print mode.)

The print line sequence is as follows:

PLS DAC
OCP

OCP

OCP

“LDA
OTA
HLT

OCP
OTA
HLT

Case 1: JMP*

Case 2: SKS.
JMP
JMP*

Case 3: SKS

JMP
JMP*

Case 4: SKS

JMP*

JMP

Simultaneous

*x*

'133
"1533

'333

='2

"1033
(or Error Exit)

"33
'33
(or Error Exit)

PLS.

"134
Case 2
PLS
33
Case 3

PLS

433

PLS

Case 4

Print/Plot

Subr Entry
Disable BPIOC1] Operation

Set BPIOC1 Interrupt Mask

(required if interrupts enabled)

Inhibit Data Clock (disable
forward data strobe)

Set BPIOC] to Independent

Reverse Mode (Enable Independent

Reverse Strobe) & Output Mode

& Word Mode & Print Mode

Enable PBIOC] Operation
Tssue Command

Exit if Interrupts Enabled

Test Device Ready Line

Wait for Device Ready
Exit
Test BPIOC] Ready

Wait for Device Response

to Set BPIOC1 Ready

Test BPIOC] Interrupt Request

Logic

Exit when Device Response has

Set BPIOC] Ready which will

result in an Interrupt Request
if the Mask is Set -

Wait for Device Response

The one remaining control mode for the Versatec Device is

Simultaneous Print/Plot mode. In this mode the device will

accept data destined for its print and plot buffers prior

to imaging the data on pa

this sequence, data must

print buffer is full ora line

been received (print line or ASCII 215).

per.
be presented until the device

To successfully complete

terminating character has
At that point,

the device will become Not Ready (Busy) until the operating

mode is changed from print to

the device to return a Ready

plot data until th

plot. Changing modes signals
(Not Busy) status and to accept

e buffer is full or a line terminating

character (Print Line Only) has been received. Upon re-

ceipt of the print line or buffer full, the device will

image one plot scan line of data. It should be noted that

the alpha data (print) requires (depending on Versatec

Device) between eight to twenty lines of scan data to

image a complete character. Therefore, the print mode of

IFO6
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simultaneous print/plot (SPP) should not be re-entered

until thé alpha characters have been scanned.

Another constraint of SPP mode is that the issuing of REOTR

or RFFED or the ASCII code for End of Transmission (ASCII

004) or Form Feed (ASCII 014) are not valid when the

print phase of SPP mode is current. In plot mode the

REOTR signal will be accepted by the device. It must be

stressed that the simulataneous print/plot mode requires

completion of both phases of this mode and the proper data

and control sequences (print then plot) must be adhered

to for successful completion.
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Data Transfers

Data transfers take place via BPIOC1l. These

transfers can be implemented in programmed input-output (PI/0)

mode or direct memory access (DMA/C) mode with interrupts

enabled or disabled. In all cases BPIOC1 must be set to out-

put mode, with byte or word mode selected, independent reverse

data strobe disabled, forward data strobe enabled and print

or plot mode selected.

 

The following sequences are examples of existing instructions

used in test programs.

Versatec Device (Not Simultaneous Print/Plot)

PI/O Mode Data Transfer (Interrupts Disabled)

PE-T-190 (14)

 

 

ocP ‘'1533 Set BPIOC] Interrupt Mask

ocP '33 Enable BPIOC1 Operation

LDA ='4/'L Set BPIOC1 to Output Mode & Byte Mode
& Independent Forward Mode &
Print Mode/Plot Mode

-~or-

LDA ="1/'4 Set BPIOC1 to Output Mode & Word
Mode & Independent Forward Mode
& Plot Mode/Print Mode

OTA '1033
HLT (or Error Exit)
LDA Data Word Get Data Word

 

 

Case 1: Output a block of data.

VPIO DAC ** Subr Entry

 

 

OCP ‘'133 Disable BPIOC1 Operation
OcP '233 Enable Data Clock (Enable Forward

Data Strobe)
OocP '33 Enable BPIOC1 Operation

LDA ='4/'L Set BPIOC] to Output Mode & Byte Mode
& Independent Forward Mode &

Print Mode/Plot Mode
-Or-

LDA ="1/'4F. Set BPIOC] to Output Mode & Word
Mode & Independent Forward Mode

& Plot Mode/Print Mode
OTA '1033
HLT (or Error Exit)

LDA VPIOP Set up Data Pointer and Word Count

STA OP

LDA VPIOC

STA OC

PIOD1 LDA* OP Get Data Word
OTA '33 Send it, if BPIOC1 is Ready
JMP *-] BPIOC1 Not Ready. Wait for Device

Ready to Set BPIOC1 Ready

IRS OP Increment Pointer

IRS OC Decrement Count

JMP PIODL Continue

JMP* PIOD Exit

Versatec Device (Not Simultaneous Print/Plot)

PI/O Mode Data Transfer (Interrupts Enabled)

Case 2: Output a word of data.

VPIO DAC ** Subr Entry
OCP ‘'133 Disable BPIOC1 Operation
OCP '233 Enable Data Clock (Enable Forward

Data Strobe

I-07

 

OTA '33 Send it

HLT (or Error Exit)
ENB Enable Interrupts

JMP* PIOD Exit and Wait for Device Ready to Set

BPIOC] Ready which will result in

a BPIOC] interrupt request.

Versatec Device (Not Simultaneous Print/Plot)
DMA Mode Data Transfer (With Interrupts Enabled)

 

 

VDMA DAC ** Subr Entry
OCP ‘'133 Disable BPIOC]1 Operation

OCP '233 Enable Data Clock (Enable Forward
| . Data Strobe)
ocP ‘'1433 Set BPIOC1 to DMA/C Mode
ocP '1533 Set BPIOC1 Interrupt Mask
LDA ='4/1 Set BPIOC1 to Output Mode & Byte Mode

& Independent Forward Mode &

. Print Mode /Plot Mode
--oOr-

LDA ='1/'4 Set BPIOC] to Output Mode & Word Mode
& Independent Forward Mode &
Plot Mode /Print Mode

OTA '1033
HLT (or Error Exit)
LDA ='200XX Set BPIOC] to DMA & Output Mode where

XX is the Even Address of an Even
Odd Channel Pair in Register File
(Addresses 20, to 37,)

OTA '1433 ~ ~
HLT (or Error Exit)

LDA =VINTHP

OTA '1633
HLT (or Error Exit)

LDA VDMAC

Set up Interrupt Vector Address

Set DMA Word Count, using Channel

Pair 20 and 21

STA '20

LDA VDMAP Set Beginning Address

STA ‘21

ocPp '33 Start DMA Transfers

ENB Enable Interrupts

JMP* DMAD Exit and wait for DMA End of Range to
set BPIOC] Interrupt Reguest  



Versatec Device (Not Simultaneous Print/Plot)

3.3.4 DMC Mode Data Transfer (with Interrupts Enabled)
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VDMC DAC xx

ocP ‘'33

OCP '233

OCP '1433

ocP '1533

LDA ='4/']

LDA ="1/'4

OTA '1033
HLT (or Error Exit)

LDA ='3XXXX

OTA '1433

HLT (or Error Exit)

OCP 33

ENB

JMP* VDMC

Subr Entry

PE-T-190 (16)

APPENDIX B

This appendix describes the Gould-SOC function commands, instruc—

tion set and programming requirements. Contents:

Disable BPIOC1 Operation
Fnable Data Clock (Enable Forward

Data Strobe)

Set BPIOC1] to DMA/C Mode

Set BPTIOC] Interrupt

Set BPIOC1] to Output
Mode & Independent
& Print Mode /Plot

 

Mask
Mode & Byte
Forward Mode 1.0

Mode

Set BPIOC1] to Output

Mode & Independent

Mode & Word >
Forward Mode &

 

Plot Mode/Print Mode

Set BPIOC] to DMC Mode where XXXX is

the Even Address of an Even Odd

Channel Pair, in memory, which

a
e

contains the beginning address of ‘1.l
the data to be transferred followed

by the ending address of the data
to be transferred in the odd address.

Enable BPIOC1 Operation
Enable Interrupts
Exit and wait for DMC End of Range

to set BPIOC] Interrupt Request

1.2

Section 1 Gould Function Command Description

Section 2 Gould-SOC Instruction Set Description

Section 3 Programming Sequences

Gould Function Commands
 

Function commands are transmitted to the device via BPIOC2

bits 5-8 after having been loaded into and swapped from

BPIOC2 bits 13-16. A device reset command is also trans-

mitted via BPIOC2 control register. This is accomplished by

setting and then clearing BPIOC2 control register bit 16.

BPIOC2 is also utilized to determine if the deviceis re-

turning a device selected (SELECT) status via the D2SKS status

line.

Gould Function Command Set
 

 

 

BPIOC2

Bits 13 14 15 16

0 0 0 0 Feed roll paper 128 steps ~~

Feed fan fold paper to top of form

0 0 0 1 Set to graphic (plot) mode

0 0 1 0 (optional) Cut paper

0 0 1 1 Printer enable

0 1 0 0 Printer disable and ‘set alpha mode

0 1 0 1 Last line flag set

0 1 1 0 Not used

0 1 1 1 Not used

1 0 0 0 Home (feed roll/fan fold paper
256 steps)

1 0 0 1 Issue print line command      
Command Descriptions

1.2.1 Feed Command:

I-08

 

This command requires that the printer is enabled and not
"busy". The paper is fed 128 raster steps on roll equipped
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units. The paper is fed to top-of-form on fan-fold equipped -

units. "Busy" status is reported until the operation
completes.

Graphic Select:

This command requires that the printer is disabled. The

"alpha/graphic" mode control to the printer is set to "graphic".

The command is immediate and does not interrupt.

Cut Paper:

This command requires the printer is enabled and not "busy".

The paper cutter memory is programmed to initiate a cut cycle

when the raster line over the writing head reaches the cutter

blade. Cutting action is not guaranteed in 5000 series

machines following a power failure. The command is immediate

and does not interrupt.

Printer Enable:
 

This command assumes the printer is disabled and not "busy".

The printer electronics are activated and the toning system

is activated. The printer goes "busy" coincident with "enable"

until the toning system is ready. An interrupt

occurs following toning system "on", when "busy" status goes

false.

Printer Disable/Alpha Select:

This command disables the printer. If "busy" was true when>

this command was issued, the operation in progress would

compute before disabling occurred. The "“alpha/graphic" mode

control to the printer is set to "alpha".

Last Line Flag:
 

This command has two interpretations. If the printer is

disabled prior to execution of this command and the "alpha/

graphic" mode control is set to "graphic", this command

conditions the printer/plotter to run in low-speed graphic

mode.

If the printer is enabled prior to execution of this command

and the "alpha/graphic" mode control is set to "graphic",

this command conditions the printer/plotter to slow-down

to a stop during output of the next two rasters of data.

The command is immediate and does not interrupt.

2.1.4
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HomeCommand:
This command requires the printer is enabled and not "busy".

The paper is advanced 256 raster steps on roll or fan-fold

equipped units. "Busy" status is reported until the operation

completes. An interrupt is generated upon completion (when

"busy" goes false).

Single Line Advance:
 

This command requires the printer is enabled and not "busy".

The paper is advanced a single raster line or single character

line according to the state of the alpha/graphic mode control.

"Busy" is reported until the operation completes. An inter-

rupts is generated when the command is accepted.

Other Commands:
 

Reset Command: This command will reset the device control

logic, is issued through the BPIOC2 Control Register and is

described in this appendix paragraph 2.4.2.

GOULD-SOC INSTRUCTION SET DESCRIPTION
 

OocP Instructions
 

 

 

ocPp ‘0033, ‘0034 |

Start. This enables the BPIOC to transfer data, resets the

data register, and resets the right-byte-next flag.

ocP ‘0133, '0134

Stop. This prevents further data transfer. The BPIOC must

be stopped prior to a direction switch and

register change.

prior to a control

 

ocP '0233, '0234

Forward. This sets the forward/reverse flop. Issuing this

command has the following results.

BPIOC1] - Enables data clocks to be sent to the device (GDATA).

BPIOC? - Enables BPIOC2 Ready to be set automatically after

having been reset due to an output function command (OTA) .

OcP '0333, '0334
 

Reverse. This resets the forward/reverse flop. Issuing this

command has the following results.

BPIOC1 - Disables data clocks to the device.

BPIOC2 - Disables the automatic setting of BPIOC2 Ready.

OCP '1433

DMA/C. This enables BPIOC1's DMA/C mode.

ocP '1533, '1534
 

Set Interrupt Mask.

 

 



2.1.7

2.2.3

2.3

2.3.1
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OocP'1633, '1634
 

Reset Interrupt Mask.

ocP '1733, '1734
 

Initialize. This sets Stop and Forward. This resets the

data register, right-byte-next, interrupt mask, DMA/C enable,

and the control register (initial of input/output, non byte-

pack, reset independent reverse and reset device enable.

SKS INSTRUCTIONS
 

SKS '0033,. '0034
 

Skip if BPIOC is ready for data transfer.

SKS '0133

Skip if device is busy (moving paper, printing).

SKS '134

Skip if the device is selected (enabled).

SKS '0433, '0434
 

Skip if BPIOC not interrupting. The BPIOC will request

an interrupt, if it is ready, in PIO (non DMA/C) mode and has

its mask set.

INA INSTRUCTIONS
 

INA '34

Input device status if ready and input mode and "OR" with A.

The INA resets ready.

INA '1034

Same as INA '0034 except that A is cleared prior to the oper-

ation. The status word returned is interpreted as follows:

I-/0
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Bit 1 2 3 4 5-15 16

1 Gould

|

Off-line

|

Vacuum Fault

|

Paper Low Device

Deselected

0 On-line      
 

Bit 1 always returns a "1" if a Gould Device is attached to the

Controller.

Bit 2 defines the setting of the remote/local switch on the

device.

Bit 3 (if a "1") indicates a vacuum fault has occurred during

operation or device selection (enable function).

Bit 4 (if a "1") indicates that the paper supply is approaching

depletion.

Bit 16 (if a "1") indicates that the device has deselected

(timed out) in high speed plot mode and a gap (white area-s-—)

is intermingled with plot data.

INA '1133, '1134
 

Input ID. The ID of BPIOC(1) is ('101). The ID of BPIOC (2)

is ('102).

INA '1433

Input DMA/C channel address.

INA '1633, '1634
 

Input interrupt vector.

OTA INSTRUCTIONS
 

OTA '0033, '0034
 

Output A to BPIOC data register if ready and output mode. The

OTA resets BPIOC Ready.

OTA '1033, '1034
 

Output A to Control Register.

 



2.4.4
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BPITOC1 control register bit description:
3.0

Bit 13 Bit 14 Bit 15 Bit 16 3.1

L Not used Set to byte mode
  

     0 Set to output mode Set to word mode
 

BPIOC2 control register bit description:

 

 

 

     

Bit 13 Bit 14 Bit 15 Bit 16

Set to Set to Enable | Reset

1 input mode byte mode function strobe Gould

Set to Set to Disable

0 output mode word mode function strobe

OTA '1433

Output DMA/C channel address. The format is as follows:

 

 

 

Bit 1 Bit 2 Bit 3 _ Bit 4 Bit 5«—>Bit 16

1 Input Transfer 1 DMC mode

0 Output Transfer 0 — DMA mode Channel Address
     
 

OTA '1633, '1634

Output interrupt vector. The format is as follows:

 

 
Bit le———>Bit 4 | Bit 5< ——>Bit 16

1 - - _ _

0 0 0 0 0 Interrupt Vector
 

     
 

I//

PROGRAMMING SEQUENCES
 

Device Status
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Executing the following sequence will input the device

status.

INA Device Status:
 

SB BSS
STAT DAC

OCP
OCP
OCP

LDA

OTA

HLT

OCP
INA .

HLT

STA

JMP*

1
**

"133
"134
"234

="14

*1034
(or Error Exit)

134

'1034

(or Error Exit)
SB.

STAT

Function Commands
Each device requires

Status Bin
Subr Entry Point
Disable BPIOC1 Operation
Disable BPIOC2 Operation
Set BPIOC2 to Forward Mode

(Enable Forward Data Strobe)
Set BPIOC2 toInput Mode &

Byte Mode & Independent
Forward Mode & Print Mode

Enable BPIOC2 Operation
Clear A and Read Device Status

Lines into A (via BPIOC2 data
Register)

Save Device Status

Exit |

a set of explicit function (control)

commands for device control, paper motion and data

printing. To properly issue these commands the following

instructions sequences must be executed:

Paper Motion and PrintCommands
Prior to issuing the "Home", "Feed", "Printer Enable",

"Printer Disable", or "Print Line" command, the device

"Busy" must be tested and verified false. When the de-

vice is issued a paper motion command, i.e., Feed or

Home, it responds at the completion of paper motion to

BPIOC2. This response will set BPIOC2 Ready. The setting

of BPIOC2 Ready will cause an interrupt request if the

BPIOC2 interrupt mask has been set. If the device is

operated in an interrupt inhibited environment, comple-

tion can be tested with a skip if BPIOC2 is not inter-

rupting or skip if BPIOC2 is ready instruction.  
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The paper motion and control sequence is as follows:

FB BSS

FUNC DAC

SKS

JMP

OCP
OCP

LDA

OTA

HLT

OCP

OCP

LDA

OTA

HLT

Case 1: JMP*

1
k*

133
*-]

*134
*334

='92

*1034
(or Error Exit)
'1534

"34
FB

'34
(or Error Exit)

FUNC

With Interrupts Disabled:

Case 2: SKS

JMP

JMP*

Case 3: SKS

JMP*

JMP

"134

Case 2

Func

'434

Func

Case 3

Function Bin |
Subr Entry
Test for Device (Gould) Not Busy

Wait or Error Exit

Disable BPIOC2 Operation

Set BPIOC2 to Reverse Mode

to Disable Automatic Set

of BPIOC2 Ready

Set BPIOC2 to Output Mode &

Word Mode & Independent Reverse

Mode & Not Reset
Set BPIOC2 Interrupt Mask

(required if Interrupts
Enabled)

Enable BPIOC2 Operation
Load "A" with Function Code
Issue Command

Exit if Interrupts Enabled

Test BPIOC2 Ready
Wait for Device Response to

Set BPIOC2 Ready
Exit

Test BPIOC2 Interrupt Logic
Exit when Device Response has

Set BPIOC2 Ready which in
this case, will resultin an
Interrupt Request if the mask
is set.

Wait for Device Response

Both BPIOC1 and 2 are utilized to issue a print line command.

This is due to the different manner in which the Gould de-

vice responds to this command. When the device is issued

a Print Line command*, it responds at completion via its

Data Request line. This response will set BPIOC] Ready.

The setting of BPIOC] Ready will cause an interrupt request

if BPIOC] mask has been set.
an interrupt inhibited environment, completion can be

tested with a skip if BPIOC] is not interrupting or skip

if BPIOC1l is ready instruction.

If the device is operated in

*yvia BPIOC2

Fl2

The print

PLC DAC
SKS
JMP
oCP
QCP
OCP

OCP.

OCP
OTA

HLT
OCP
LDA

OTA
HLT

Case 1: JMP*
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line sequence is as follows:

k*

"133
*—]
*133
7134
“333

1533

*33
°33

(or Error Exit)

'34

="l1

*34
(or Error Exit)

PLC

With Interrupts Disabled:

Case 2: SKS

JMP

JMP*

Case 3: SKS

JMP*

JMP

'134

Case 2

PLC

"434,
PLC

Case 3

High Speed Plot Mode
The Gould Device can plot data at two speeds.

Subr Entry
Test for Device (Gould) Not Busy
Wait or Evsror Exit

Disable BPIOC1 Operation
Disable Br IOC2 Operation
Set BPIOC] to Reverse Mode

(Inhibit Data Clock)
Set BPIOC] Interrupt Mask

(Required if Interrupts
Enaoied)

Enable BPIOC1 Operation
Issue Psuedo Command to Reset

BPIOC1] Ready

Enable BPIOC2 Operation
Set A to Print Line Function

Code (see paragraph 1. 0)
Issue Command

Exit if Interrupts Enabled

-Test BPIOC1 Ready
Wait for Device Response to

Set BPIOC] Ready
Exit

Test BPIOC] Interrupt Logic >
Exit when Device Response has

Set BPIOC]1 Ready which in
this case will xresult in an
Interrupt Request if the
Iask is set. -

Wait for Device Response

In the case

of slow speed plot, the paper is slaved to the print line
command, i.e., paper motion starts after data is plotted
and stops after a scan line of motion. In the case of high
speed plot, the paper feeds continuously and the data must
be plotted within 2.5 milliseconds or the resulting plot
will have blank (white) gaps imbedded init. With continuous

paper motion in effect the paper will move for 90 milliseconds
after the device was issued a print command unless the
-approoriate action is taken. To overcome this constraint, .

the "last line" command must be issued two (2) lines in

advance of the last plot line of data. In the event this

operating criteria is not met, the device time out logic
will be activated and the user must issue a "printer disable"

or "reset" command in order to reset the time out condition

and proceed with the device.
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In order to correctly utilize this mode of operation, the
following instruction sequence must be executed: (see

paragraph 1.0)

1. Set the device to plot mode.

a) Issue a "Printer Disable" (49) function command to

the device.

b) Issue a "Plot Mode Enable" (1,9) function command to

the device.

c) Issue a "Device Enable" (39) function command to

the device.

dad) Output data to the device with provisions for sensing
the next to last line of output, i.e., DMA End of
Range at two lines before the output buffer is
empty or at line count -2 if counting data output
lines.

e) Issue a "Last Line Flag Set" (5) function command
to the device.

£) Output the remaining two lines of data to the device.

Data Transfers

Data transfers take place via BPIOC]. These transfers can
be implemented in programmed input-output (PI/O) mode or
direct memory access (DMA/C) mode with interrupts enabled
or disabled. In all cases, BPIOC] must be set to output
mode, with byte or word mode selected, independent reverse
data strobe disabled, forward data strobe enabled and print
or plot mode selected. The following sequences are examples
of existing instructions used in test programs.

 

Gould Device (Not High Speed Plot)
PI/O Mode Data Transfer (Interrupts Disabled)

 

Case l Output a blocx of data.

GPIO DAC ** Subr Entry

OCP '133 Disabie BPIOC1 Operation :
OCP '233 Enable Data Clock (Enable Forward

Data Strobe)
OCP '33 Enable BPIOC1] Operation
LDA ='4 Set BPIOC1] to Output Mode & Byte Mode

& Independent Forward Mode

| -or-
LDA ='1l Set BPIOC1] to Output Mode & Word

Mode & Independent Forward Mode

OTA '1033
HLT (or Error Exit)

TH/3
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Set up Data Pointer and Word Count
LDA VPICP

STA . OP

LDA VPiOC

STA OC

PIOD1L LDA* OP Get Data Word

OTA '33 Send it, if BPIOC1 is Ready

JMP *-1 BPIOC] Not Ready. Wait for Device

Ready to Set BPIOC] Ready

IRS OP Increment Pointer

IRS OC Decrement Count

JMP PIOD1 Continue

JMP* GPIO Exit

Gould Device (Not High Speed Plot)

PI/O Mode Data Transfer (Interrupts Enabled)

Case 2: Output a word of data.

GPIO DAC ** Subr Entry

ocP '133 Disable BPIOC1 Operation

OocP '233 Enable Data Clock (Enable Forward

Data Strobe

ocPp '1533 Set BPIOC] Interrupt Mask

ocep '33 Enable BPIOC1 Operation

LDA ='4 Set BPIOC] to Output Mode & Byte Mode

& Independent Forward Mode

LDA ='0 Set BPIOC1] to Output Mode & Word
Mode & Independent Forward Mode

OTA '1033 .

HLT (or ErrorExit) |
LDA Data Word Get Data Word

OTA '33 Send it

HLT (or Error Exit)

ENB Enable Interrupts

gMp* GPIO Exit and Wait for Device Ready to Set

BPIOC] Ready which will result in
waArimaad-
LeOwuUCoOUe

Pont onle cod te}= PrRnrAMI en k mbt
a BDFLUCL LNCOLEUPL

 



Gould Device

GDMA DAC **

OcP '133

OCP 233

OocP '1433

OCP ‘1533

LDA ='4

-or-

LDA ='L

OTA '1033
HLT (or Error Exit)

LDA ='200XX

OTA '1433

HLT (or Error Exit)
LDA =VINTHP

OTA '1633 .
HLT (or Error Exit)

LDA VDMAC

STA ‘'20

LDA VDMAP

STA ‘21

OCP ‘33
ENB

JMP* DMAD

(Not High Speed Plot)

3.4.3 DMA Mode Data Transfer (With Interrupts Enabled)
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3.4.4

Subr Entry

Disable BPIOC]l Operation

Enable Data Clock (Enable Forward

Data Strobe) °

Set BPIOC] to DMA/C Mode

Set BPIOC1 Interrupt Mask

set BPIOC] to Output Mode & Byte Mode

& Independent Forward Mode

Set BPIOC] to Output Mode & Word Mode
& Independent Forward Mode

Set BPIOC] to DMA & Output Mode where
XX is the Even Address of an Even

Odd Channel Pair in Register File
(Addresses 205 to 379)

Set up Interrupt Vector Address

Set DMA Word Count, using Channel
Pair 20 and 21

Set Beginning Address

Start DMA Transfers

Enable Interrupts
Exit and wait for DMA End of Range to
Set BPIOC1] Interrupt Reguest

I-/F
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Gould Device (Not High Speed Plot)
DMC Mode Data Transfer (with Interrupts Enabled) |

GDMC DAC **

OCP '33
OCP '233

OCP ‘'1433
OCP '1533
LDA ='4

LDA ='1

OTA '1033
HLT (or Error Exit)
LDA ='3XXXX

OTA '1433
HLT (or Error Exit)
OCP '33
ENB
JMP* GDMC

Subr Entry

Disable BPIOC] Operation
Enable Data Clock (Enable Forward

Data Strobe)

Set BPIOC] to DMA/C Mode

Set BPIOC] Interrupt Mask

Set BPIOC] to Output Mode & Byte
Mode & Independent Forward Mode

Set BPIOC1 to Output Mode & Word

Mode & Independent Forward Mode

Set BPIOC1 to DMC Mode where XXXX is

the Even Address of an Even Odd

Channel Pair, in memory, which
contains the beginning address of
the data to be transferred followed
by the ending address of the data
to be transferred in the odd address.

Enable BPIOC1 Operation
Enable Interrupts

Exit and wait for DMC End of Range
to set BPIOC] Interrupt Request
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O1 60 HEADER DIP A . HEADER DIPA HEADER DIP A HEADER DIP AO2 15
O3 140 OPTIONS : OPTIONS OPTIONS . OPTIONSQ4 130 30063007 (ALC(TTY)€51LC) 300G6(PTR) 3007(BPIOC) 3006 (PTP) 3025(2ND BPIOC) 3006, 3007(RTC,PRTC(PIC),WDT)

120 PUMPER JUMPER JUMPERO& 10 EVICE ADDRESS DEVICE ADDRESS DEVICE ADDRESS JUMPERO7 WO PIN [To] Pin © PIN [TO] PIN PIN [TO|PIN Pin TrolpIn]| DEVICE ADDRESS
08 30 12 A} | 00-07 13 1 00-07 14 ! 00-07 15 I 00-07

HEADER DIP A l2 2 1O-17 13 2 1}O-17 1+ 2 lo-17 15 2 1}O-17

(SITE 35D) 12 3 20-27 13 3 20-27 14 3 20-27 15 3 20-27
CON 1719-001 2 4 30- 37 13 4 30-37 14 4 30-37 15 4 30-37

J (REF) 12 5 40-47 13 5 40-47 14 5 40-47 1s 5 40-47
12 6 50-57. 13 6 50-57 14 6 50-57 15 @ 50-57

O1 160 12 7 60-67 13 7 60-67 14+ 7 60-67 IS ip] 7 60-67
63 a0 12 jTo; 9 70-77 13 |TO| 9 70-77 id |Tol 9 70-77 i§ |To] 9 10-77
O4+ 130
O5 120
OG UG
oO7 100

08 90

HEADER DIP B
(SITE 37D)

HEADER DIP B HEADER DIP B HEADER DIP B HEADER DIPB
OPTIONS OPTIONS OPTIONS OPTIONS

3006,3007 (ALC (TTY) SLC) 3006 (PTR) 3007 (BPIOC) 3006 (PTP) 3025(2ND BPIOC) 3006,3007 (RTC, PRTC(PLC),WDT)
JUMPER JUMPER JUMPER JUNIPERcBIN TTOl PIN DEVICE ADDRESS PIN TTOTRIN]| DEVICE ADDRESS BIN TFOTEIN DEVICE ADDRESS Sy rel pry DEVICE ADDRESS
12 | | {{0,10,20,30,40,50 , 60, 70 13 1 {[0,10,20,30,40, 50,60,70 14 | |10,10,20,30,40,50,60, 70 15 [4] i j]0,10,20,30,40,50,60,70

12 3 |f@,!2,22,32,42,52,62,72 13 3 [f2,!2,22, 32,42,52,62, 72 14 3 |[2,!2,22,32,42,52,62, 72 15 3 1]2,12,22,32,)42, 52,62, 72
12 4 {13,13, 23,33)43, 53,63, 73 }3 4 |/3,13, 23,33, 43,53,63,73 14+ 4 113,13)23,33,43,53,63, 73 1S + |13,13,23,33, 43,53, 63,73

le S__[[te! ty 24, 34,44)54,64) 74 13 5 _|]4114,24,34,44,54,64, 74 14 5 |14,14,24,34,4454,64, 74 1S S [l4,14,24,34,44,54, 64 7+
12 © |15,15,25,35,45, 55,65, 75 13 6 [$5,15,25,35,45,55,65,75 14 @ {{5,15,25,35,45,55,65, 75 15 6

|]

5,15) 25, 35,45) 55, 65, 75°
fe ly 7 446, 16,26, 36,46, 56,66, 76 13 7 |{6,16,26,36,46,56,66,76] - 14 y 7 [6,16 26,36,46,56,66, 76 15 7 116,16,26,36,46,56, 66,76

2 (TO; QO |ft!L, 22, 37, 47,52, 67,77 13 {TO} 9 {IT 27, 37,47,57,67,77 14 |ro} 9 [7,17,27,37,47,57,6%) 77 15 {TO} 9 417,17,27,3%, 47,57, 67, 77

FOR DEFAULT: 3006 (PTR) 32006 (PTP) FOR DEFAULT:
DEVICE ADDRESS= 04 FOR DEFAULT: FOR DEFAULT: DEVICE ADDRESS=20
35D-12 To 35D-0) . DEVICE ADDRESS=0!} DEVICE ADDRESS= 02 . 35D-15 ‘TO B5D-03
37D-12 TO 37D-05 35D-13TO 35D-0) 35D-14 To 35D-01 37D°15 TO 37D-01

37D-13 TO 37D-02 . 37D-\4 TO 37D-03

3008 - 3009 3007 (BPIOC) 3025 (2ND BPLOC) 3008 € 3009
FOR MANUFACTURING TEST FOR DEFAULT : FOR DEFAULT: FOR MAMUFACTURING TEST
ADDRESS =71 . DEVICE ADDRESS=30 DEVICE ADDRESS= 3] ADDRESS = 70
35D-12 TO BSD-09 : 35D-13 TO 35D-02 3B5D-14 To 35D-04 35D-I5 TO 35D-09
37D-12 TO 87D-02 37D -13 TO 37D-0} 37D-14 TO 37D -02 37D-1I5 To 37D-o;

3008 ¢ 3009 3008 € 3009
FOR DEFAULT FOR DEFAULT
ADDRESS <323 ADDRESS = 34
350-13 TO 350-04 35D-1]4 TO 35D-04

370-13 TO 37D- 04 37D-)4 TO 37D-05

MATERIAL Town: YL 46 PRIME COMPUTER, INC.
CHK NATICK, MASS.

UNLESS OTHERWISE SPECIFIED [ENG. SOC
“REMOVEBURA AND DEVICE ADDRESS
DIMENSIONS ARE IN mcHES CONFIGURATION ELV

i. Xx JOX ANGLES [USED OW "SCALE DWG. NO. |
42 +22 25 x2 [next Assy SHEET70F C| LBD2Z2é2 zZ

wet we o. mee wna fF le AeMSeeARe, ee - hetem aRe y {  
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REMOVETHIS DIP FROM ! BOARD °°...
“WHEN2 OR. MORE.“SOC.BOARDE—~~
(BRE IN THE SAMESYSTEMoo D>
soa ome.

PAT
PT 4428

j

PSAR,

PR IS7ZB TH Bil2

e

7458

Vee) &

TEHOE

74-542

OOF = 930i LOCATI

COMP OL Lr

RE 1e8 ik

18

i

7%H60

TEAMED Fase

14S) Ten 0&

7408 IWSSte

745253

SZ

7404 RC 168 Bere 149283

ABH 106-4008 ON LuWd ~~ eO-SECETOE -

EV Wi BLACK’: AS” SHOWN 2.
teins

STAMP. PART No.”

Py ee
RTC /ALC/1é BIT. BP/DMA/PIE.
SOC ASSEMBLY “EV.”

= ,

“CBPTOCTT:
% wz SLES on

= @ 2 tut [gat assy

 

3007- 901    



LD

Pasar

PT 1462-8

$

Peak,

PAISIZGD

IES

74 SUZ 492683

RCo! 9002 _*preite T4474

‘AaYX 106-9OOE-ON Lavd | s00-oNCZEae

Bg ats Lo eet

a

P PART.NOW!¢ ,REV..INBLACK

T#HOO

TQ

Peau WMHSst

Jesu 74H 14 Tani oe

T4Hs Ws12

eseiay "20 EHO) swiad

=

o

AS.SHOWN ~

A.

“OIP.-FROMTBOARD

wWhajews

v7"

Ada Fy

saa Bam

SPECIFIES
MAL BURRS ANG

ARE WE INOHES
> TOLERANCES,

a mr ANGLES
22 3 2ur

eee

PRIME COMPUTER, INC.
FRAMINGHAM, MASS.

~~ S$OC ASSEMBLY.
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i L- WIRE LIST |Fe TR} DATE REVISION DR.

t FROM To BASE) STRUSl Os A P/ioj/n| RELEASED ; _

Ci-o1 loren ewo| BLK — TP B 3/75] PER ECN /606 “| 8 CE,
Ci-o2 WHT =f ,

. 1-03 YEL | =
D Ci- 04 ORG — | , ..

Ci- 05 GRN —_ ,
D :

_— a No, . : “

Ci-06 . GRY : . io 3X4) ste NOTES ide *

Ql-07 | BLK WHT MN
Cl-08 BLK

|

Reo} | | / |

Cl-09 BLK GRN| | 4 Lae L 2.25t.25 je i
Cl-10 BLK ORG L ‘
ci-it {|

[

BeK] very? | o

| ci-12 BLK

|

BLUE] | | :

’ tT :
——4 1-13 WHT BLK |,

—_

Ci-ts wir cen |
C116 WHT ORS :

Ci-!7 WHT |BLUE

Ci-t8 WHT YEL.

f1-19 WHT BRWH carial| I

C1i-20 WHT GRY REV. B i

Cc Ci-2! YE.

|

BLK

Cl-22 YEL RED

cl-23 |. YEL |GRN.
ci-24 |. YEL

|

BLUE | _ SEE NOTE 4

Ci-25° YEL BRWN
C)-26 YEL GRY

Ci-27 ORG |BLK
Cl-28 ORG |RED

7 Ci-29 ORG GRN / . :

—PT ci-30 ORG BLUE
Cci-3) ORG |BRWN

Cl-32 ORG GRY ”

C1-33 GRN BLK

C1-34 GRN RED DASHNO-| L DIM

C}-35 GRN WHT
- -Oo1 25’ oO”

C1-36 GRN BLUE ane 10’ 0°
Ci-37 GRN BRWN

OS.
:

Cl-38 GRN YEL od

B C1-39 GRN

|

GRY 7
ie

4 Cl-40 GRY

|

BLK .

(6

Yio) see NOTE 3 rrCi- 41 GRY RED 4

Ci-42 GRY

|

WHT E
!

Ci-43 GRY

|

YEL
4

Cl-44 [OPEN ENDL GRY ORG {' P
9

NOTES:- ‘ 5!
1. STAMP MARKING Cl} .19 HIGH IN WHITE INK. Paws

| LOCATE APPROX 4S SHOWN. os
— 2. INSERT KEY, ITEM 4 BETWEEN SLOTS a

25/26 € 27/26 OF ITEM 2. °
3. INSTALL ITEMIOIN CUTOUT OF ITEMG TO : . :

INSURE TIGHT FIT GF CABLE. s
4. TYPE PART NO. € REVISION IN BLACK ON ‘

ITEM 7.

. . . , PRT Tow ; °

MATERIAL "
A — Bh evan nf55 PRIME COMPUTER, INC.

oy , SEE BOM cH Z NATICK, MASS. A
| | Ee Te dlshs. .

° UNLESS OTHERWISE SPECIFIED JENG. AB
REMOVE ALL BURRS ANDREMOVE ALL | CABLE, CBLGP
—ORMENSIONS ARE ItINCHES
—TOLERANCES .

. et sox paces [USED On SALE NONE
x2 62M Ox U2 ~Teexr assy SHEET | OF i Cc CBL [419-xm]Bg -       
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RTPIaI SFRRIRREASOEAARERPEEEREORBEA Toe eoraee SAe a oe

4 rae ee eee 1 pie
WIRE LIST xe __, 1. REVISION. a) 2

a a nn sini — — oy————— SATE /STAIFF © A Y¥f74 RELEASED — j} 4
p pRRow: TC _jcovorjconon|” & ; B P/n/7s| ECN 1555 FR Tos].
2. J etear TiS BLK +TP C [@/s/7q] PER ECN 1606 [rh Teen}4
: €t- 02 Ti- 2s WHT | NEee
72 Pei-ga|ri-e7 [yes — 4 fo

e-Cteog |zi-2sfiore — ton
Feizos [sree [ern = Be:
"Cl-oe |vi-254GRY — (3X4X10) SEE NOTES I¢€2 1 ve

: Ci-07 |Fi-o5 | BLK WHT 4
p cl-08 7-259 BLK RED

|

ci-098 pTlo OF BLK GRN DIM L r 4Ci-!0 [T)-25 m BLK ORG ‘
Cl-th. [7-03 BLK YEL

4

Ch-12 [vr-25 % BLK ,BiLVE
3

Cl-13 [7s-o2 WHT BLK . . | -—

Ci-i& [gi-25 8) WHT | RED | ae TP
C)-15 (v1-0 || WHT | GRN 2 MAX 3
C1716 TI-25H WHT | ORG 4 ‘4

WHT BLUE . 7
WHT YEL O i

s 2 a
WHT

|

BRWN i Cc! eee 884 4 y 4WHT | GRY REV C :
* YEL BLK . O c:

YEL| RED ‘ ‘s

: YEL GRN SEE NOTE 4 j
2 YEL BLUE S 4

YEL BRWN ;
‘ YEL GRY a
L ORG; BLK . 4

¢ ORG: RED SEE NOTE @
7

Be “ORG | GRN 4

i ORG ; BLUE Legal

‘ ORG BRWN 4

‘ ORG GRY “st

; C1-33 Jt-13 GRN BLK
‘ Cl- 34 lul-25%| GRN RED
r C'-35 {Jl-l GRN WHT

o Ci-36 {Jl- 25%) GRN

|

BLUE
| GRN | BRWN

; .

GRN . YEL 2

GRN GRY 3
GRY . BLK }6) SEE NOTES a

Ci-4i jui-12 GRY | RED oe 3 4
Ci-42 jl-25 %| GRY WHT : a 4

SAY YEr TP NOTES: } |Ln ' a ' 2

GRY ORG 1, STAMP MARKINGS Cl, ul .19HIGH IN WHITE INK. B
é LOCATE APPROX AS SHOWN. ad

2. INSERT KEY, ITEMIO BETWEEN SLOTS 25/26 ¢ 27/28 ~XxXX DIM b TOL oy
— - OF ITEMS -ool IOFT + GIN. “

3. INSTALL ITEM IF IN CUTOUT OF ITEMIG TO INSURE i
TIGHT FIT OF CABLE. °

4. TYPE PART NO. £ REVISION INBLACK ON ITEMI5
5. ALL UNUSED WIRES ARE T6 BE CUT OFF AND

. TERMINATED INSIDE CABLE.
\ "6. ALL WIRES MARKED ¥ TOBE PIG.TAILED WiTH

ITEM 2 AND CONNECTED TO JI-2S.
: ‘7. SEE DWG..C INS.1210.FOR CABLECOPING LOCATION, *
* 8. FOR SIGNAL NAMESSEE(LBRIS82 80.0002 oy

: —— Pate My a
a SEE BOM or t . | AThy MATICK, ANS. cuemtmenl

a aie oes me ts
; 7 “Aeneanseem so CABLE. j =
s sg 2.

aie - 4 no 4 |4 anoe RTP TOSoc.
pe 2 —

oe ro et

4 ae Betws
so" ct a wel Aw ce Oe Rret ac ; :

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a.

         4s STAMP MARKINGS(C1, J4,72,73 § 79) «1/9 HIGH IN WHITE INK.
POSIT/ON PPPROKI MATELY AS SHOWN... . oP

he €§ “Vee oF 17Em * 3,

w“ ¥ ty

Fromt| ro |cocorR|S | 8 &

Cl-15|7/-3|GEN

Cl-/@\|TI-7 ale
~) d

D C/-B317I- 2 |KED &
\
So

Cl- > |T/=-|GJ ALA) |w&

x
=

CIl-294T71-S |WAITE to

C/-/7 \T2-3 |GReN 72-6 .

Cl-/6 \S2-7 BLK 70 ‘ww
-325 2- 2 P : y2-9% ve

C/ a ED ¥ 70 32

& [72-20 -&

a 5 pe

2 NoTe S| U2
A”

C)-27 ge) \wive| = |*Sb22) 4
5

¢ C/-711 |73- 3. GRN

C/- 39193- 2] RED it
. 13-5 =

C/-5 |I3- 9 |BRN x
J3-8* “

z \y re Q
C/-25 173- BS wai7e 3 J3- 20]

%
S SEE v

C/-/9 |J3- 1240RN NoTES| 2

wy jeez] eR
x} [8C1-3/ |73-Hl |ye $ >

x 8

CI-37) xe |BLY 1
C/-38| 73-7 GRAY

C/~-43) yo |PURPLE

01-441 J3-TABLX
Ci-/3 [74-3 [CRN 74-4
CI-/YNTY-7 |BLK To |>

ci-yiiz¥-2 |eep |5 a“ Ry
Q 7 |

q |74- G zs
_ _ Y 7O =

Ci-/ {74-9 |BRN } 74-20 2%

S SEE Xe
C1 -23) 74-6" WHITE NoTE|SS

‘on [46,47 os

NOTES:
Sere

  

  

SEE NOTES*@ ¢ F/O

 

  

SEE NOTE FF

 

 

    
 

    

  

  

LTR] DATE REVISION DR.

|

CK.
MF [F/ests] REvVice: TER EDN foo a
B\Gsiry\Ré067/6N20Pek Ece 13/2 F 1375|POA
LC (a/rg| REVISES PER ECN 14226 1450 [We TCL,
D[VSjoe| PEREGON(028 | VET

-§—bE
: TYP

(9) 8 PLesNOTE

/

SEE NOTES "GE

e .

an

O—_    

{]

 

  

 

CBLIAGS | Y be...

2ot 3 e
  

 

   

  
 9.0 FT. an

    

TYP § PLACES

pot——— 18,00 
 

  
 

  

 

   

2.-/NSERT KEY CUTEM*® 5) BETWEEN SLOTS

12X73.
SEE NOTE *Y

DiM A

   
— 

 

DASH NG.
 

 

DIM A

- 00! lO FT

- O02 30FT      IO. INSERT ITEM */a(reraineR
SPRING)INTA SLOTS CI-2 Cl-38,

IS CRANGE.

ut

|

 

TY
—_—1 4

fl. TERMINATE WIRES Cade CABLE
AT J3 CONN END, COVER ENDS WiTH
ITEM 20, (HEAT SHRINK TUBING).

AX 121 WHEN ALPHA WIRE IS USED TH E BROWN WIRE
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7
5
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e
Q

  
 

 

 

 

 

 

      

MATERIAL DWN
3. EQUIVALENT CONNECTORS MAY BE SUBSTITUTED. s BO 7E4. /2 frs/72 PRIME COMPUTER, INC.
H. WRAP 17TEM H/Z (TAPE) AROUND ITEMS Y EF Fe TO PROVIDE CLAMPING EE MT CHK, NATICK, MASS.

ACTION WITH oy Mi £ 212 AS SHOWN. WAT 285 Cut -OOEP Sf. byte OT op
5. 7YPE PART NO REV, (N BLACK ON 1TEA ® 4S AS SHOWA UNLESS OTHERWISE SPECIFIED [ENG.. C SLE : / 2OCG. INSERT ITEMS #/7 ("OH -24) SOCKETS IN FO-G)T2-20, J3- 4,53 5, 53-20, 6 4-45d4-5 PF 26 REMOVE ALL BURRS AND ar Ys CHALE , OP TAS 5OC

% 7. .PIG TAIL LEAS /NbDICATED WITH /TEM # 16. USE 17EM F/I SoCKETS)AT . -é SHARP EDGES: : 7 PE Te) py ,
g. oe SIGNAL NAMES REFER x Oba. ¢ ( ¢ 47 J3-7 F va ~DIMENSIONS ARE IN INCHES APPRD W/ / tf o E LFi C CNA. }

x 9. DOUBLE CRIMP WIRES IN T2-8 AS INDICATED BY ¥. Vo3 KKK aNgLes [USED ON SCALE VO/V G SIZE] ONG, NO. Rev][cXkIMP NEST 24-20 (RED) /S_ RECOMMENDED FoR DOVALE WIRE CeIMPeS] #02 +05 x1” [Nexrassy 3729 meer 7 P| CICBL +49- XXK O
  4 3 7 2  

1    
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~

b er TE LTR] DATE REVISION DR. CK. |

: mrom

|

TO)

|

enselsceve|U Ss
A |/8i74] RELEASED 14}

ROM: COLORICOLOR
B |S/in/7s] ECN 1555 Wh

|

we.

: Cleojii-o8 JERK | OTre.
C |@/3/7s| PER ECN 1606 wet

C)- 02 jJl— tl a

|

WHT —~ | :

a .

Cl-03-lUl7O7

|

YEL —|

|

‘DTcr-o4 ful- kj ore ie |
D:

C1-05 \Ji-9@ |GRN | ~ |: par |
x Cieoe \Ji-ll® {GRY > ~~ (349) SEE NOTES 142

cl-07 |vl-o5

|

BLK WHT: id2)

Cl-08 |Ji-it w {BLK | RED] ||

Ci-08 {J1-04

|

BLK | GRN fi at DIM L a

Ci-io [Jl-N Bi BtK OF3i . :

Cleih [di-03

|

BLK | YEL | |
CinmtZ [di-lk &

|

BLK BiVE l /
a

' 1 : 1 4

Clo) [Ji-ll e| WHT | RED| \ MAX

C]-15 julrot

|

WHT SRN| | q
‘

ci-16 [gic EWHT ORG | |
a ] WHT : BLUE || |

WHT |YEL

;

i| | QO
WHT BRAWN: i Cli. cOLi4si é G

WHT: SRY | | Pd Rev © C

‘¢c NECT BLK | | O
C

YEL| RED! | oT
-

YEL | GRN ii ' T SEE NOTE 4

YEL i BLUE! | | ~ we

YEL :BRWN; | i
YEL' GRY} |

ORG BLK| | |
CRG RED! .
ORG: GRN; |} i
ORG. BLUE] | |
ORG BRWN| | :

SRG, GRY ||

C]-33 [gl -14

|

GRN BLK

|

|

Cl-34 ldl-ila| GRN | REO |
C1-35

|

Ji-l@

|

GRN [war !

C1736 fUl~H Re; GRN BLUE |

C1-37 [dl-I4

|

GRN _BRWN

Ci-3e [dim EY GRN VEL

GRN GRY \
i

GRY . BLK 12 13) SEE NOTE 3

C\-4)

|

Jl-09

|

GRY RED
STS

2

Ci-42 [si- NS

|

GRY | AHT

|

Y

Ci-43isi-t7 [GRY YE |. MOTE:
i

a ‘| SEE NOTE 6 NOTES >
j

Cint# [Jin aL GRY

|

ORS 1. STAMP MARKINGS Cl,udl .1SH!IGH IN WHITE owe,
BC

Ji-to [yi-12

|

RED JMPR LOCATE APPROX AS SHOWN.
:

. 2. INSERT KEY, ITEMS BETWEEN SLOTS 25/26 # 27/24 —XxxK [DIM tL

|

TOL

3. INSTALL ITEM/3 IN CUTOUT OF ITEMI2 TS (NEUME
:

TIGHT FIT OF CABLE.
4. TYPE PARTNG. ES REVISION INBLACK ON ITEMIT

i

5. ALL UNUSED WIRES ARE TO BE CUT GFF AND
i

TERMINATED INSIDE CAHELE.

G. ALL WIRES MARKED ®% TO BE PIG TAILED WITH
| |

ITEM 2 AND CONNECTED TOJI-Il.
7, SEE DWG CINS1210 FOR CABLE CODING LOCATION.

8. FOR SIGNAL NAMES SEE LBD 1528 MATERIAL DWN

oe WHfooyer 7/0/74 PRIME COMPUTER, INC. :

SEE BOM om “yy Wely¥ NATICK, MASS. A
(a5

i

UNLESS OTHERWISE SPECIFIED JENG. ~iCe -

“REMOVE ALL BURRS. AAO CoetS CABLE
SHARP EDGES: LAG :

—DRENSIONS ARE ININCHES PTR TO SOC

: : ~TOLERANCES
Vor 2X XK ANGLER [USED ON SCALE NONE [SSO
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a: ce mo ‘ ns
SRNRleeeRecreae

 

  

 jee veg FOEsBae ae

omer| oF | ~ Ebel tt LOLS.  

Ef WIRE LIST xf TR} DATE REVISION . CH |

Eee A |V8/74]) RELEASED — _
ee ; BASE |STAIPE) SW

7 _

ee FROM: TO  {cougajccror|” = B |@/z/75| PER ECO 1606 we Ie

b Ci-01, J3708 BLK _ TP
A

‘ C}~02

|

J3-10%| WHT

|

—

Fs C}-63-[u3-07 |YEL — ,
D C1-04 |J3710 | ORG _

D

Cl- 08 |J3-06 |GRN —

CI~O6 |JZ-10 5 GRY _ (34S) NOTES 1€¢2
:

C)-07 |g3-05 BLK WHT

C1-08 |v3-10 %| BLK RED J
Ci- 09 |J3-0%4

|

BLK

|

GRN /

Ci-10 {J3-10 Z| BLK ORS “ DIM L
Clot} [J3-03) BLK YEL
Ci-l2 {d3-10 %; BLK , BLUE

Ct-13 |J3-02 WHT | BLK il O@ SEE NOTE 6 ——
L Cl-}4 [u3-l0 %! WHT | RED 75

|

t Cl-15 |u3-01 WHT | GRN m meetian

=. Cl-16 jJ3-10 Si WHT | ORG
WHT BLUE

i WHY YEL O

WHT

|

BRWN cl . CBL 1451 4 o J3

, WHT

|

SRY rev B -

“€ Yet BLK O N c

, YEL RED

= | YEL GRN |7) SEE NOTE 4
| YEL BLUE >
YEL SRWN

YEL

|

GRY
ORs BLK I3.i4yis lle
ORG: RED

- “ORG GRN
-

ORG BLUE (6) 9 <—

ORG BRWN !

+

Myo ORG

|

GRY

ye GRN BLK

Lo GRN RED

: Ci-35 ju3-i2 GRN WHT |

O C1736 |y3-l0 %| GRN BLUE = 7

* -f ¢-37 |u3-15 GRN [BRWN

28 Ci-38 [J3-10 5%] GRN VEL
‘oe . GRN GRY _

: GRY BLK @ SEE NOTE 3

: Ej~-4! [y3-09

|

GRY

|

RED

|

© }- 42 [J 3-103] GRY WHT -

. C1743 [3-H . GRY YEL rp NOTESi-
el C1- 44 [u3-lo Z[ GRY ORG 1
a + STAMP MARKINGS Ci,J3 .ISHIGH IN WHITE INK.

é : LOCATE APPROX AS SHOWN.
2. INSERT KEY, ITEMS BETWEEN SLOTS 25/26 € 27/28 ~XXK [DIM L

|

TOL |

El OF ITEM3 - 10} iOFT + GIN. pe

£ 3. INSTALL ITEM & IN CUTOUT OF ITEM 7 TO INSURE
k TIGHT FIT OF CABLE.

: 4. TYPE PART NO. £ REVISION INBLACK ON ITEM !7
$ 5. ALL UNUSED WIRES ARE TO BE CUT OFF AND
£ TERMINATED INSIDE CABLE.

k 6. ALL WIRES MARKEDTO BE P!IG TAILED WITH

r ITEM 2 AND CONNECTED TO J3-!l0. .

es ‘7, SEE DWG C INS!210 FOR CABLE CODING LOCATION. pies

EF 8.FOR SIGNAL NAMES SEE LBD/528. PRIME COMPUTER, INC.

A, NATICK, MASS.

% CABLE, .
a

PTR TO SOC  comso j
NONE re
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WIRE LIST |con- ; LTR} DATE REVISION DR. CK.

FRom TO. [coLor|MENTS| A {/3/74] RELEASED — —_—
6/3 |

ci-07,| T2  jbLK 2 sar oe Fen ees fre fey
Cj-05

|

TH RED
WR

|

IER

Ci T 4 WHT ‘

Dfci-zi [73 (6rn|{
| -

C 1-03 Cl-0)

|

RED |UMPR

D

C}-3! Wij RED |rp (4.15 Y 6X7) See Noes 1,2 ¢3
Fci-32 | w2 {BLK : ed

ci-37 W3 | RED a - DIM L

c1~39 wW4

|

BLK | a

ci-4l WS WHT a ne SFT i
Cl-43., W6 .GRN |: 7

a jae———---—— | 8,00 TYP T4

ac \ wt £.00 TYP

‘a a \
, +t \ MAX| \

r i | \ ,

ceLi4s3-| HE tf |
XXX At
REV C J 2 |

“14 SEE NOTE 5

GFT C P59 TYP

wt +

5.00 TYP 3<]
Lt ><

3
So a W6

iP

(913; SEE NOTE 4 | 1

WS w+

NOTES:- | 7
i. STAMP MARKING CI .ISHIGH IN WHITE INK.

B

_° LOCATE APPROX AS SHOWN. - xxx Tpim Lb TOL

— 2. INSERT KEY ITEM G BETWEEN SLOTS 25/26 € 27/28 -O01 IS FT + GIN. —
_ OF ITEM 4. |

.

3. INSERT RETAINER ITEM7 INTO SLOTS 9/10, 23/24 € 35/36. rn
4, INSTALL ITEMIO INCUTOUT OF ITEM 9 TOINSURE TIGHT FIT OF CABLE.

5.TYPE PART NO. € REVISION IN BLACK ON ITEM 14.
G. ALL UNUSED WIRES ARE TO BE CUT OFF AND TERMINATED

- INSIDE CABLE.

7. SEE DWG C INS/210 FOR CABLE CODING LOCATION. MATERIAL

A 8B. FOR SIGNAL NAMES SEE LBD 1528 PRIME COMPUTER, INC.
& 2. WHEN ALPHA WIRE IS USED THE BROWN WIRE IS ORANGE. SEE BOM NATICK, MASS. ‘ A

UNLESS OTHERWISE SPECIFIED 7:
REMOVE ALL BURRS ANO CG A B LE

© SHARP EDGES: ?:
—DIMENSIONS ARE IN INCHES C

é —TOLERANCES ASR TO SOC
ok O06 x 20% ANGLES SCALE NONE SIZE] OWG. NO. ,

2 i #02 205 +z PNextassy {sHeet | oF 7 C| CB 1453-xXXXIC
. Lee peMeglcnts tonSabo ee, | | 7 oo - _ 3 A 2 | 1 é



   
 

 

 

 

 

 

 

      
 

 

5 4 y 3 2 {
WIRE LIST @|LTR| DATE REVISION DR. CK.

From Te COLOR REMARKS A With Bom fel Ecn (275 Ah Tehy
aes oe 6 lahfaizem* 2, Tite 2 PLN. Per EN JEEEAAC LAE

C lYsl7g| PER ECN 1628 4 |)

Cir 7! RED L D

Cin-tt

|

74 WHITE

(Cir 2l 73 GREEN SEE NOTE * 4

BROWN |see Wore3
C/-3 Ci-! RED  \TUMPER

STAMP MARKING -
.19 HIGH IN WHITE

. INK. POSITION

APPROX AS SHOWN

 

“BOYA.TARY BISHTS: These drawings contain 1n.o7mai.on

deemed praprieiary to Prime Computer. Inc. and’ are to de

used oniy tar the purpose far which they are submitted, and

further shail nol be copied in whoie or in part withoutexpress

written permission obtained from Prime Computer.”’
5

:

& :

A WHEN ALPHA WIRE 1S USED THE BROWN WIRE !5 ORANGE.

NOTES; MATERIAL DWN eg, D “* é

A IMSE ez, RETA/NER SPRING (/TEM*®S) INTO see far CA 9If:/72 RIME COMPUTER, INC. FY
7

ae

t

SLOTS 10) 31f32 . Wer wAS CHLOL0} CHK Sh ¢-004 NATICK, MASS. |

8 ‘i ER 7 &
i aoe

é cone f x ¥ (ITEM ”7) BETWEEN Seo7s UNLESS OTHERWISE SPECIFIED TENG. “1CABLE, OPFIOM AaASOC |

Peo é pe x -002 Derr. iN REMOVE ALL BURRS AND AerLecakete Poke,
A |

_
SHARP EDGES: n ¢OD > * {

3. CUT-OFF UNUSED (Bown) WIkheE AF = eee fl FT4imenstONSARE |IM INCHES APPRD ’ =e ma TECE Wee OK CAT 4

BOTH ENDS, TERMINATE INS/PE CABLE, GO! ea FT ~~TOLERANCES oe Vee. a

“iw TYPE faaet * e REV. JIN BLK ON /TEM e dL. —KX reDIM. mm XX ANGLES USED O8 SCALE MOME SIZE

|

DWG faye i

: Se ara NEXT ASS BIC CO) ASHEET (OF J 3
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m4 ILTR| DATE REVISION | DR. CK
WIRE LIST ‘ A 18-875] Vaerwased PB. Lek

FROM To Wike COCR f 0: , B lemiis|wiRE LIST FER ECN /@G0 JO er

1-01 €3-22 SeACe boa: oo :

T 02 24 WHITE;
Ptos 3¢|ve.tow - [—

i O44 33 ORANGE

o$ 1) 25 |]Seen
oef. 27 ARAY D

ot |. 26) S_Kf/weT i
os; {| 23 Buc, RED : :

oF |; 26 fF BuKR/GRN
10 25 BuK/ORG
tt _ $2 aud /YEL

12 f+ iT RUK/ BLU
Fa f

[

20, wet/ eux
:: 1+ 19 | WHRED

Tr) \e Wat/ Ger, .

is is WE T/O Rtn

35 [ SO] GRN/WHT |

36]|aot sen/siy
p23)| 28[GeN/euK_

: 34 27 GRN/reed !

4 40 GEN/BEN |:
2i-42 |C3-39 GeN/veL i

C2-09 [¢3-18 WHT/BU A
Tio |tivware :
1 Mt 464 AST/BR.
, te a5 NSTGRA 7 SOFTEIFT Cc
i 13 iO, Yerfare - . mo .

ie [os fess Lya,00#0
\iS a2 VELIGR.|

te 4) YELIRU 43
13 ol NEL! BRN SEG Note 7,

2o[ [os] VEuiane |
23 o4 SRGIkln Lo - |

T> LBEg—
24 {C3-O8 SORG/RED aN fe __

ut Le
36 |[C2-41 BLACK F2R 2s See ycte = 3 ¢ 4 IS0 id 2 —
Os (CO 3-'4 OARGIBR, T= . <j

i 4] 2 -2] Seasaes —_
+ 371°] 36! GRA/RED i,

33 06 | GRA/WhT - |!
[Ty 2 O2 | GRAIYE >.
PC2- 39 C3-44¢ | GRA/ORE oe
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SEE NOTES 124
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NOTES : .

tl, STAMP MARKINGS CI,02 8 53 N19 HIGH 41- 7E 7% CUT OFF ALL UNUSED WIRES FLUSH WITH MATERIAL OWN C 237 PRIME COMPUTER, INC.
CHARACTERS: LOCATE ~2225x 4S SHOWN. OUTER JACKET, BOTH ENDS. SEE Bom et FRAMINGHAM, MASSCH efe/rs : :2.. . 8 MARK PART NO. & REV IN RU=CK ON ITEM 16. - Sasa S- i —

3.USE ITEM i4 FOR BLACK faq QUMPER UNLESS OTHERWISE SPECIFIED [EN \ a Pre CABLE ASSY
REMOVE ALL BURRS AND AM gegen SOC-GOULD

4 INSERT KEY, \TEM S, BET AEEN SLOTS 25/26 2 SHARP EDGES: APPROD
27/28 OF \TEM 2, 2 FCs DIMENSIONS ARE tN INCHES

° TOLERANCES a eT
S. INSTALL 1TEM?!IO IN CUTCLT OF irTeu Sd To m SOX ANGLES. TUSED ON BTS - 251 SCALE "70+ 1"D| NO. | .

PREVENT SLIPPAGE ce -aa_e 2 PL-¢ <a 298 20? [Rext assy seer or: |] DE Lee Be6-901; 8B
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Ww PREVENT Oe

@&. HX INDICATES DOVALE Cew>, LEE

. USE ITEMITFOR BLACK 723 CIMPERS. + PLCS.

INSERT KEY, ITEM S,
& 27/28 OF ITEM 2,

SB. INSTALL ITEM & IN COTOUT
SLIPPAGE a3

SLOTS 25/26
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aee
 CHK .

Cota ” Pasnl

2

WIRE. LIST

M |LTR| DATE . REVISION

A [3 a}y] Rs-

FROM TO WIRE DcLre

B jours] Rou SAAN

Zio J!-o8 BLACK ‘+e

C\|Vtsr4 REVISED FER ECR 1690

boce 127 WHITE i

1 O83 _ 37 YELLOW : |

1 O% ‘ 26 DRASE :
.

eS i o6 GREEN i

De 28 ARAY i
oT 1 03 Bumw/wat |

22 2¢

|

Bux/eked | °

co 94 |BLK/ GaN
! 10 23 Bik i ORG

ul o3 BuUK/ WEL
WB)

2 22 BuK/ Buu !
SES Note 5

13 o2 |WHT. Buk

14 2t |wht RED |
is oO! WHT/GRN i

ie |Y Zo |wutora FP
B33 :Jt-32 |GRN/BLX .* iSZz £2

_— a3 icea-19 GPALK:

33 vl-10 ARN WHT jf -3
36 | yL~29 Zen S.u | |
a7 i gi-tl CARN{BRN  [* i

37 icin 4 BLACK *26 (*wa ° rot tiet
4p [C2-33 BLACK *26 |_wee:

3B 1UI-30 |GON/YEu
adj bh t2 |GRN/GRA ~~
4o] i. 31 Gea! BLK
43 Y ia GRAI YE ->

Ci- 44 [JL - 37 GRAIORG
(1)

Cihee-17 [e268 [|BuacK “26 |vee |
Toa, j[c2-33

|

avacw “ea

i]

FR:
/

23

|

gL-9 YEL/GRN TO CONN &
|

25

|

bog Yec/sen |i.
- a

26 - 28 YEL/GRA
C 0 iD

{27 [2 16|ORGBU A
cere v

238 as ORGIEKEG

.

2 1S ORGIGEN
: . aed

30 24 ORG/ BWV
, ae

21 17

|

ORG/BRN
SUPPORToe

fs
SUPPLIED jee

oSSee sewst
- [at aotor- 33] GRA ant uo

SETSCREW,

22-34 [ce2-¢'[Black #26 1pe

B. 4X43
SEE_NOTES 164

Al xoTES
1, STAMP MARKINGS Ci 22é J! [7 CUTOFF ALL UNUSED WIRES FLUSH

DWN 2a.

CHARACTERS; LOCATE Ab>KOX AS / WITH OUTER JACKET, BOTR ENDS.

PRIME COMPUTER, INC.
FRAMINGHAM, MASS.
 

 
UNLESS OTHERWISE SPECIFIED

~REMOVE ALL BURRS AND

EDGES
—DIMENSIONS ARE IN INCHES

 
Pcl.

ENG 8-37-77
(2 ete bea ‘ >
 

CABLE ASSY
SOC -VERSATEC

 

   
ApPRD ~

we i fi .
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USED ON = 73 SEALE. =| SIZE} OWG. NOL ms

NEXT ASST OF Cm E2297 ye

 8
2

  

 
 

 
 



      

  
   

     
   

  

    

  

   
  

 

Par - 006A

A

DI
D]

>
[>]

>]
>

I>

STANDARD COST

ITEM |SIZE |PART NUMBER

ESA2Z05 7-901D

A

   

 

   

 

  
MEC 1720-116

MFCI720-!

MEC1720-]42

  

 

MEC 172.0 -

MEC1720-1\50

  
MECI72Z0-l6i

RESOZ50 - )0Z2

LBD2282

PRIME COMPUTER INC.| CHK. 7
FRAMINGHAM, MASS.

  

  

  

        
   

REV.

B      

 

   

DWN. TITLE:

SOC ASSY EM

BOM3007   

  

XX

  

  

    

 

ENG. RTC/A\C/lé BIT B

APPRD. DMA/ PIC
DATE (BPIOCC) 

MEC 02924

MEC 172] ~- 108  

MEC1720- N17
MEC1720 -13

EC 1720-145

ECI720- 155

   CD O026

SPC 183)

 

    
  

 

   

   

      

   

  

  
  
   

  
   

   
       DESCRIPTION STANDARD

PC BD SUB-ASSY, SOC, E.V

LABEL, MODEL SERIAL NO

RESISTOR ,CAP DIP ASSY, RC10R&

JUMPER DIP ASSY W116

W117

W139

W 140
W142

W145

W146

WI50

W155

W 16)

          
  
    

            

    

  

  

  
  

 

  

  

   

  
    
  
  

  
  

  
  

  
  

  
JUNAPER, DIP ASSY

FTAHO!}

RESISTOR. NETWOR
  

  
  

  

!

)

2

!
|

\

\

i

|

|

\

|

&

4 IK, 1G PIN DIP  

LOGIC BLOCK DIAGRARM

SPEC., FUNCTIONAL

 

  

 

 

 

 

 
 

 

 

   

 

 

        
 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

   

OWN.“o/20/75| TITLE: BOM 2008 -xxx\FFY
PRIME COMPUTER INC, [SHK-103/%79 SOC ASSY E.V. [REE arLorr| &

, [REV ECN [CK [REV] ECN [ChFRAMINGHAM, MASS. ENGY)Jugs GOULD [A Ree Ver
APPRO. 2 _N/7Z2

Be j|i726 [*
STANDARD COST DATE

ITEM {SIZE [PART NUMBER popUApe DESCRIPTION STANDARD
| D_|ESA2057-901 | PC BD SUB-ASSY, SOC, E.YV,
2 A {MECC 0292 ! LABEL,MODEL € SERIAL NO,
3 [A {MECI72Z)-117 ! RESISTOR, CAP DIP ASSY RCN?
4 fA [MEc1721- 118 ) RESISTOR, CAP DIP ASSY RCII8
5 A_|MEC 1/720 - 134 I JUMPER, DIP ASSY YV 134
é A IMEC ]720-125 | A Wists
7 A_|MEC1720-144 | W144
8 A_IMECI720 - 146 L W146
2 A_{MEC 1720 - 147 } Wi47
10 A_|MEC1720 - 148 | w 148
iI A_|MEC 1720-149 ! Wi49
12 A_{MEC1720 -15) | Wis}
13 A [meECI720 -158 ! q W158
14

|

A_{MECI7Zo -1€3 ! JUMPER, DIP ASSY W163
1s IcD 0026 3 74-10}
1¢ RESOZSO -/62 4 RESISTOR NETWORK, 1K, /6 PIN DIF

17 Icpoo2g9 3 74¢HO8B
/8 MEC 1S90- 303 2 4ABEL , T/0 GOWN (CENTIFICATION

|

BX

C j[lede2eg2 "| REF LOGIC BLOCK- DIAGRANA A
A REF SPEC., FUNCTIONAL

Or -cosd SOC aa1)
            
 

OWN.

PRIME COMPUTER INC. ¢_!
FRAMINGHAM, MASS. [ENG 77 |

STANDARD COST

ITER [SIZE

| D

PART NUMBER

ESA 2057-90}

MECIAOZ92

NAECI7ZI1-Jo

MEC 1721-102

MEC 1720 -}01

MEC 1720-10

MEC1720-}4]

C1720 -}4-

MEC17Z0 -147

EC1720 15)

1720 152

EC 172Z0-]

EC 1720-16

EC\720-!

CDO0OZG

0250 -/02

BD2282

SPC 183}

APPRD.

DATE

TITLE:
SOC ASSEMBL

ELV.
RTC/AL | PTR-P

'

DMA

BOM 20054

{Pie

 

DESCRIPTION

Pe BD

LABEL, MODEL

RESISTOR, CAP DIPASS

RESISTOR,CAP DIP ASSY

JUMPER DIP ASSY

JUMPER

74HO!

DIP ASS

SUB-ASSY,50C. EV
SEPIAL NO,

RCO)

RC10Z

W1dl

W102 4°

W 144

W 143

W147

Wis |

W 152

W115

W160

W163

TOR. NETWORK, 1K, /6 PIN OP

LOGIC BLOCK DIAGRAM

EC., FUNCTIONAL 
 

 

 

 
 

 

 

 

 

 

 

 

       
 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

   
           

own.““60/4 TITLE: BOM 20092 -xxxjFev
PRIME COMPUTER INC CHK,1/24,/Lei/5 SOC ASSY E.V. [NHAY SHT.OF1 B,

° / REV] ECN [CK|REV] ECN [CKFRAMINGHAM, MASS. [ENG WasTC/ALC/ DMA Bye ee
APPRD. PIC Bi/7z9

8B, 1/726 |e
STANDARD COST DATE VERSATEC

ITEM [SIZE [PART NUMBERbmQUANTTY DESCRIPTION STANDARD
| D JESAZO057-901 f PC BD SUB-ASSY, SOC E.V.
2 1A [MECC 0292 / LABEL, MODEL £ SERIAL. NO.
3 A |(MECI72Z)~-116 / RESISTOR CAP DIP ASSY RCIN6

4 [A |[MEc17Z0-\35 / JUMPER, DIP ASSY Wiss
5 LA {mMeci7 20-134 / A Ww 134
é A |MECI7Z0 - 148 J / w 148
7

|

A |[MEC1I720-15) / W15)
8 A_ I[MEC17Z20-152 / WiI5Z
9

|

A IMEC 1720-153 i wis3
10

|

A [MECC 1720-154 / W154
L! A_|MEC17Z0 -156 / W156
12

|

A |MEc1720 -159 / j yw 159
13

|

A |MECI7z20-162 / JUMPER, DIP ASS Y W162
14 A |MEC 1288-62) / RESISTOR, GIP ASS Ke}
1S ICO 0026 4 74H0/
JO RESOZSO - /02 4 RESISTOR NETWORK,/K, 16 HIN DIY

47 Ico 0029 i TYHOS
16 [A jatéc)720-/33 | Jumfrer DIP Assy W)33
19 8B |MECIS90 -003 2 ZAREL Ef/0 CMW (PENTIFICATION ie.

C LAO 2age ar LOGIC BLOCK DIAGRAM A
V-O9F REE SPEC., FUNC TICNAL    



a 2 a tae~ : 1 on

own. PB TITLE: BOM 32008 -XxX pa

PRIME COMPUTER INC.|CH*. SOC-GOULD :
NATICK MASS. ENG. ASSY

APPRD.
STANDARD COST... DATE

ITEM [SIZE |PART NUMBER b> 7 DESCRIPTION

CD 0036 74HEO
ep 0039 74H 52

Ich oc4o 74HES
Itfpeo4#s3 Tau 74

IcD oC46 F4HIOG

rep oo¢? 74150

Iced 6¢48 74S

GP ot4es 74153

74155

74/57

74/16)

74°74

FEI?5

7442

8294
8262

59652
1488
i489

7432.

74s U2
74158

own. 7R’ tS ITITLE: BOM 3008

PRIME COMPUTER INC. SOC -GOOLD |
MATICK ASS. E : ASSY |
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