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MATERIAL FOR AMLC MAINTENANCE MANUAL
(Covers Models 5002, 5004, 5052, 5054, 5075)

1. GENERAL

The AMLC will interface 8 or 16 full-Duplex Asynchronous
communication lines to a PRIME CPU (100, 200 or 300). The
following models are currently available:

MATERIAL FOR AMLC MANUAL 5002 - 8 line with full data set control
(Models 5002, 5004, 5052, 5054, 5075) 5004 - 16 line with full data set control
| 5052 - 8 line with limited data set control for direct
connect
5054 -

16 line with limited data set control for direct
connect :

5075 - 8 line 20 ma current loop and 8 line with limited
data set control for direct connect

NOTE: Except for the 20 ma current loop interface, all inter-
faces conform to RS232C EIA spec.

Full data set control means four control signals and
four status signals per line.

Limited data set control means one control signal and
one status (or sense) signal per line.

The AMLC will have the following functional characteristics:

- Interfacing to the central processor will be via the pro-
grammed I/0, priority interrupt and direct memory transfer.

- Will control eight or sixteen full or half duplex asynchronous

communications lines.

- Line speeds up to 19,200 baud.
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' i c) Signal Ground
- Eight different line speeds per controller. Of these

eight, four are fixed at 110, 134.5, 300 and 1200 baud. d) Data Set Control Bii: Usiﬁg%eforcg%A égze§tace

A fifth clock can be specified by the user. This clock peripherals, 1.e., line p ’ ’ e

is generated by the overflow from a preset 12 bit counter. Bi ‘

The preset is implemented by a software loaded register. e) Data Set Sense Bit

The remaining three clocks can be jumper selected by the | 2. PHYSICAL DESCRIPTION

user from the following speeds: 75, 150, 600, 1800, 2400, . "

4800, 9600, and 19,200 baud. Default selection is 75, 150, The AMLC models 5052, 5054 and 5075 each consist of one 12

and 1800. X 16" PRIME board. The AMLC can be inserted in any slot in
the I/0 bus.

- Each line will have the following software controllable

line parameters: The AMLC modelé 5002 and 5004 consist of one AMLC board and

one DSC board.
1 of 8 clock speed

5, 6, 7 or 8 bit character length
Even, 0dd, or No Parity

1 or 2 stop bits

Loop 1i;e

- The following line control functions will be under software
control on a per line basis:

Enable/Disable Transmit

Enable/Disable Récei?e

by
1/0

Disable Receiver but report open line (break) \
: Instruction

Echo back Received Data Enable/Disabie

4

Interrupt every character time Enable/Disable

Transmit Line Break o by means of control
: bits with Transmit
Transmit Line Mark Character

- Data Set Interface

An EIA RS232-C/CCITT V24 compatible interface is provided
on each line. The following signal lines are provided:

a) Transmit Data

b) Receive Data

I-2
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OUTLINE DESCRIPTION

The AMLC is shown in Figure 1. The main component parts
are:

a) RIORF

This is a 16 X 16 RAM used as registers for the:
1) Interrupt Vector Address

2) DMA/DMC Channel Address

3) DMT Address (Bits 13-16 come from line number).

b) AMLC Status Register

This is a combination of registers and individual flip
flops which can be interrogated by an INA 0754 to as-
certain AMLC status.

c) RAMC

This is an 8 X 16 RAM. One memory 16cation is allocated

per line for the following control bits:
1) Transmit Enable
2) Receive Enable
» 3)’ Receive Off Répoft Open Line
4) Echo Mode
5) Enable Character Time Interrupts

d) RD Register

This is a 16 bit register. It is used as temporary
storage of 1) transmit character from CPU before they
are transferred to the UART in the line logic, 2) line
control bits to be written into RAMC and 3) line con-
figuration bits to be transferred to the UART.

e) Clocks and Timing Logic

This logic includes a crystal oscillator and various
counters to produce:

1) A line scan RLSCO-3 ORed with RD1-4 to produce
GLSCO-3.

g)

h)

i)
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2) Timing and clocks for the control logic (clock A,
clock C, etc).

3) 13 baud rate clocks of which eight will be used by
the AMLC in any one configuration.

Line Interface Logic

This logic consists of 16 UARTs and associated logic
to enable transmission of mark or space characters,
select one of eight clocks, and loop the transmit data
to the receive input. Also included are one data set
control bit and one data set sense bit per line.

Control Logic

This logic takes the outputs of the UART Status Register
and the control bits from RAMC and decides what action

to take, i.e., DMT request for next transmit character,

DMT input to clear CPU dedicated cell is a valid character
received frem CPU, or DMA/DMC input to CPU with a received
character or line status condition. This logic also writes
new configuration and line control words when the 1/0 flag

- (FIOBY) is set.

UART Status Register

This is a 6-bit register used to hold UART status for
use by the control logic. Bits stored are: Receive
Data Available; Receive Data Parity Error; Receive Data
Framing Error, Overrun Flag; Transmit Buffer Empty.

Received Data Register

Used to store Received Data from UART.

SOFTWARE INTERFACE

4.1

Programmed I/0

The Programmed I/0 (PIO) instructions for the AMLC cause
specific actions in the AMLC. The defined PIO instruction
set for the AMLC is shown in Table 5.1.

The standard device address for the AMLC is 54g. This
can be changed by means of jumpers. ‘
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a) Output Line Configuration OTA '0154 .
. . Note 1 - The parity bit if enabled is additional to
[TZ31A15]67 8010 11[12[13]14]15]16 | A-Register , ~ the character bits. (i.e. It is concatinated
- 7T  TTTT1T T T T with the character. It is last bit to be
Line ] __[::——— Character Length transmitted.)
Number :
(Bit 4 ’ 15 16 ' Note 2 - On the basic AMLC board there is provided one
is LSB) | . control lead per line. Typically this could
0 0 -5 bits be used as "Request to Send" or "Data Terminal
I 0 - 6 bits Ready" where some partial subset of full data
0 I - 7 bits set control is sufficient for customers uses.
I 1 - 8 bits (Models 5052, 5054 only.)
L Type of Parity b) Output Line Control
0 - odd parity OTA '0254
1 - even parity —_—
' 12 3 4|5 6 7 8 9 10[11]12[13]14]15]16 A Register
Parity Disable v [;_1___l I_-l |__|_;I I_TJ °g
. Line — Receive Enable/Disable )
0 - Enable Parity Number | . Note
’ 1 - Disable Parity (Note 1) (Bit 4 Receive Off Report Open 4
- . . ‘ is LSB) Line (Break)
*Parity 1s_generated :
- on transmit and checked 1 - Enable (On) L Echo Back Enable/Disable
on receive. 0 - Disable (Off) :
. — Transmit Enable.Disable Note
Number of Stop Bits , 3
0 - 1 stop bit - | _ Character Time Interrupt
1 - 2 stop bits _ Enable/Disable

Line Speed (Data Rate) Note 3 - Transmit and/or character time interrupts should

not be enabled when echo back is enabled.

8 9 10
' Note 4 - Bits 15 16 should both be set at any one
0 0 0 - 110 baud Note 4 - Bits 15 & 16 should mever HOER B¢ Y |
0 0 1 - 134.5 baud. ‘
‘ 0 1 0 - 300 baud c i) Models 5052, 5054
0 1 1 - 1200 baud ) (1) ’ .
qtLoe 1 0 0 - Programmed clock - I t ‘ .
Lhoo 1 0 1 - Assigned by nput Data Set Sense (or status) Bit (DSS)
y4eo 1 1 0 - user from the Typically this bit will be used for 'Clear to Send' when
240 1 .1 1 - following connected to modems or peripherals with a serial EIA
75, 150, 600, interface. Data sense in the A-Re

1800, 2400, 4800 g is: 1->0ff, 0 —=>On.

9600 and 19,200 INA '005
baud (Default 0024
selection is (112 15116 |

101 - 75 baud

110 - 150 Dbaud ]. l —T:——DSS'Line 15

: ; 111 - 1800 baud DSS Lines 01-14

f , , ———DSS Line 00
Loop Line

-Data Set Control Bit
(See Note 2)
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(ii) Models 5002, 5004 ' A Register SIGNAL/TYPE OF MODEM
‘ : Bit 103A 103F 202 C/D 113
INA '0054 (Changed Format from Model 5052, 5054)
16 Request to | Request to
Input Data Set Status and Line #. This instruction Send - Send
should follow an OTA '0054.
' 15 Data Terminal Data Terminal | Data Terminal
(123 4] |13]14]15]16 | Ready Ready Ready
I ‘ 14 | Originate Supervisory
-Line # : DSS1 Sense is Mode Transmit Data
: ' DSS2 1 On I
DSS3 0 Off 13 ; (Note 1) : Terminal Busy
DSS4 ? Local Mode -
A Register SIGNAL/TYPE OF MODEM Note 1 - Control of the 'Local Mode' lead on a type 103F
Bit 103A 103F 202 C/D 113 modem can only be achieved by changing jumpers
on the DSC board. See diagram below.
16 Clear to Send Clear to Send Clear to Send Clear to Send

4 There are 4 jumper DIP sites on the DSC at loca-
15 Data Set Ready | Data Set Ready | Data Set Ready | Data Set Ready tions 6L, 14L, 29M and 43L. The jumper DIPs are

set up as shown below.

14 Carrier Detect | Carrier Detect | Carrier Detect | Carrier Detect
: f) Output Interrupt Vector Address
13 Supervisory
Received Data - OTA '1654

|1 415 16 | A Register

) L————~————-Interrupt Address
‘Output Line # to Read Data Set Status. This instruction
should be followed immediately by INA '0054 (see below). , Bits 1-4 must be zero

d) OTA '0054 (Model 5002, 5004 only)

‘ [12 3 415 ' 16 | A Reg. g) Input Interrupt Vector Address

INA '1654
L—— Line # —

A-register contents should be identical to that shown

for OTA '1654 (Output Interrupt Vector Address).
~e) OTA '0354 (Model 5002, 5004 only)

h) Output DMA/DMC Channel Number

Output Data Set Control

OTA '1454
T23 4[5 [13]14]15]16 | -
—*—T——' ' ‘[' ‘ [ 1 4[&}? 16§ A Register
Line # '—4—-D§g§ See Tabl ‘ . [ I [———————-Channel Address
D ee Table
DSC3 Below : L_- — DMA/DMC Identifier
— DSC4 | 1 = DMC
i _ .0 = DMA
: - o Zero
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Input DMA/DMC Channel Number _ Baud Rate Required Constant g Actual Baud Rate
INA '1454 ' - 30 6557 30.001
A-register contents should be identical to that shown 45 4777 45.002
for OTA '1454. '
50 4377 50.002
Output DMT Base Address (Bits 1 through 16)
55 4056 54.991
OTA '1554
100 2177 100.005
[ 1 12]13 14 15 16 | A Register
n) Input AMLC Status (and Clear) (This instruction will always
Don't Care (Zero) skip.)
DMT Address , INA '0754
[I72]3 45 6]7[8]9]10[11[12]13 14 15 16 | A Register.
Note: Due to the way DMT is used, no End Address is TT7T- 1 TT177°71
necessary. For further details see data trans-
férs AMLC <> CPU (Transmit). Address Bits 00 t~—————— Line # of Line Giving
and 99 will always be zero. . 'Character Time Interrupt'
Input DMT Base Address (Bits 1 through 16) 1 = controller in diagnostic mode
0 = controller in normal mode
INA '1554 .
i 1 = Interrupts Enabled
A-register contents should be identical to that shown ; 0 = Interrupts Disabled (i.e. FMASK reset)

for OTA '1554. :

Oﬁtput Programmable Asynch Clock Control Constant

'Char. Time Intrp' Indication #2 }.Note 6

i 'Char. Time Intrp' Indication #1

OTA '1754
‘ ; - 0 = AMLC receiving into 1st buffer
[T =4[5 — 7[8 — 1011 — 13]14 — 16 | A Register § 1 = AMLC receiving into 2nd buffer
1 = AMLC interrupting because
12 bit control word : . Data Set Status has changed | Models
(4 digit octal) 5002,
: ' Line # of line whose Data Set 5004
A 12 bit word is loaded into the A-register bits 5 : Status has changed. This line only
through 16 and is output to a register on the AMLC I# is only valid when bit 7 is a
which controls a 12 bit counter. Below is a table 1.
of constants to be loaded to generate certain specific
data baud rates. ' o 1 = clock running
’ . . i 0 = clock stopped (i.e. FRNEN reset)
The formula for calculating clock constants 1s:
' ~— - - 1 = End of Range Interrupt
= 115200y _
(A Reg)ip (_fc—“) 1
when fe = baud rate

I-7
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Note 5 - When INA '0754 is performed, bits 9, 10, 3-7

and 13-16 are cleared to zero. -

Note 6 - A character time interrupt will set bit 9

and put the line # on bits 13 through 16.

If before an INA '0754 can be performed, a
second character time interrupt occurs, bits
9 and 10 will both be set and a new line
number will be set in bits 13 through 16.

To the programmer bits 9 and 10 both being

set means that the line whose number is in
bits 13 through 16 has interrupted and another
line had previously interrupted but the line #
has been overwritten.

o) Input AMLC 1.D.

INA '1154

The format of the data in the INA I.D.

Bit

A Register

11213]4 819 10111 16

Slot #] X Device I.D.

L— Device I.D. is always '54
irrespective of device address
9 10
! 0 0 - 16 lines model 5054'f> bit 2
( o 0 1- 8 lines model 5052 f See bit
A 1 0 - 16 lines model 5004
i—\ﬁm_,_wﬂm*m___l’ 1 - 8 lines model 5002
- i = ?F&€2§a?mw%@%
-1 = 1st 8 lines 20 ma current loop
1 = 2nd 8 lines 20 ma current loop

_p)

q)

T)
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Where the Slot # is encoded as follows:

Name Conn Pin I/0 Bus Bit
BMCEXS1 A-87 : 4
BMCEXS2 A-89 5
BMCSS01 A-91 6
BMCSSOl A-93 7
BMCSS03 A-95 8

The Slot # is encoded on the backplane and this informa-
tion is simply "passed on'" during the INA. The X is for
variation of the basic device type called out in the I.D.
and is normally 00.

The Device I.D. is the standard device address for that
type of device, in this case 54g, and is intended to
identify the type of device that is in the system.

Skip if 'Not Interrupting'

SKS '0454

This SKS tests the AMLC Interrupt and will skip if the
AMLC is not interrupting. ~

Initialize

OCP '1754

This command will clear all flip-flops and registers in
the AMLC, start the AMLC clock and over a period of one
line scan, clear all the line control bits in RAMC to
zero. For the period of the one line scan the AMLC will
respond not ready to PIO instructions.

Enable/Disable Interrupts

OCP '1554 Set Mask (Enable Interrupts)
OCP '1654 Reset Mask (Disable Interrupts)

Normal/Diagnostic Mode

OCP '1254 Set Normal Mode
OCP '1354 Set Diagnostic Mode
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In normal mode it is possible to run all lines and
issue all OTA, INA commands. In diagnostic mode, it
is possible to do all the above plus OCP 'stop clock!'
and OCP 'single step clock' for debug purposes.

Stop Clock and Single Step Clock

OCP '0054 Stop Clock
OCP '0154 Single Step Clock

These two commands are specifically designed as debug
aids and are only effective when the AMLC is in the
diagnostic mode.

Data Interface

Data transfers CPU - AMLC are by DMA or DMC for
'Received Data' and 'Line Status' (i.e. frame error,
break, etc.) and DMT for Transmit Data.

Transmit Data

A location in RIORF will store bits 1-12 of the DMT
address and bits 00 and 99 will always be zero.

This 14 bit address will locate a CPU memory address

the last four bits of address being zero. By concatenat-
ing the four bit line number with the stored 14 bit
address and presenting the whole 18 bits on the address
lines during DMT cycles the AMLC can access a block of
16 CPU memory cells anywhere in 64K of memory. These

16 cells will be referred to as dedicated cells.

When a DMT request is made the AMLC will fetch the
contents of the dedicated cell (D.C.) and inspect
bits 1, 2 and 3, the data format is shown below.

[T1]2]3]4 819 16 ] Data Format in D.C.

T1

Control Bits (1, Z and 3)

Bit 1, 1 = Valid Character in Bits 9-16
0 = No Character, Inspect Bit 2
Bit 2, 0 = Mark Line for a Character Time
1 = Space Line for a Character Time

coordinated timing purpose. See below.

Character (5, 6, 7 or 8 bits, LSB in bit 16)

Bit 3, Idle bit, used purely for software/AMLC

b)
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The AMLC will input the DC to the RD register and will
inspect bits 1, 2 and 3. If any of these bits is a 1
the AMLC requests another DMT cycle, but this time make
an input with an all zero character to clear DC. The
software knows when it sees DC cleared that data has
been taken.

Within the AMLC bits 1 and 2 are always transferred with
the character field to the line interface. Bit 3 is
used as a timing device as follows:

The use of UARTs in the line interface means that

from the time the last character in a message is taken
from the DC, approximately two character times will
elapse before it is safe to disable transmit and enable
receive. Let us assume that the software will maintain
a queue (q) to indicate the number of characters left

in a message and provide two bits per line as a two bit
counter (C). To turn a line off at the end of a message
bit 3 is set each time the DC is filled and used as an
indication to software that the DC has been fetched by
the AMLC. Bits 1 and 2 being zero means the line will
start to mark at the conclusion of the message. The
flow chart on the next page will explain the sequence of
events to be followed. '

Receive Data and Line Status

Received data and line status is inputted to the CPU
via DMA or DMC. Input is to a tumble table, i.e. each
input contains a line number and data (see below) and
causes the DMA/DMC base address to increment.

Although only one DMA or DMC channel address is output
to the AMLC (5.1.f OTA '1454), two adjacent channels
will be used, i.e. two buffers in CPU memory. Bit 15

of the channel address is toggled by the AMLC every time
an End of Range occurs. Thus, an End of Range will not
cause loss of data if the software inputs AMLC status

- (INA '0754) within a buffer time.

Bit 8 of the AMLC status word will define which of
the two input buffers the AMLC is currently using
(see section 5.1.k).
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START . - Format for Received Data
l : [T 234 6B 10 L 12 13 14 15 16
SC Y Line Character (Bit 16 = LSB)

MAKE ¢ =2 #

Parity Error Flag

1 - Character in right hand
field

0 - Status in right hand
1 Field ’

(T Z 3 4[5 6]7]8]9 10 1T 1Z I3[14[15]16 |

e 1

- ~=Break Character Received
# (Open Line)

Receive Character Overrun
(Lost Character)

No Stop Bit

4.3 Interrupts

a) End of Range (EOR)

C:0 Yes : The End of Range flip-flop (DEORF) is set by a signal
from the CPU when one of the allocated DMA/DMC blocks
of CPU memory has been filled. DEORF being set will
cause the AMLC to change the channel address to the
alternate buffer.

e e - 'l : ‘ . : The interrupt routine should include an INA '0754. and
g DECREMENT —_— — ’ the EOR will show up as bit 1 in the A-Register being
4 DELREMENT OTA  TURK cFF set. INA '0754 will also clear the EOR.
c . e
: rRAmei‘ b) Character Time Interrupts
ENABLT ,

LOAD D.C Each line has a control bit enabling it to gcnerate
) T ‘an interrupt every time the Transmit Buffer is empty.

By 1t2=20 This interrupt will work regardless of the state of

Bib 3 = ) Transmit Enable, but should not be enabled when echo
: back is enabled. ; :
v
< END

I-10
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When the software enters the AMLC interrupt routine
it should perform an INA '0754. Bit 9 is the 'Char-
acter Time Interrupt' indication and bits 13-16
comprise the line number of the line causing the
interrupt. The INA '0754 will reset bits 9 and 13-16
to zero.

This feature removes the need for a Real Time Clock
option.

PIO Logic

5.1 The logic on LBD's 2-7 is standard to PRIME controllers.
It incorporates PIO, DMX, Interrupt Logic and Data Bus.

The PRIME Peripheral I/0 Bus is a high speed, bidirec-
tional interface between the Central Processor (CP) and
the various peripheral controllers. The bus is integral
with the backplane and the AMLC plugs into this back-
plane. The device cables plug into the AMLC on the back
edge connector and exit from the rear of the cabinet.

The I/0 Bus transfers commands to the AMLC, data to

or from the AMLC, status from the AMLC, and interrupts
from the AMLC. These dialogues occur in one of several
standard modes:

(1) Programmed I/0 Mode

(2) Direct Memory Access (DMA) Mode
(3) Direct Memory Channel (DMC) Mode
(4) Direct Memory Transfer (DMT) Mode
(5) Interrupt Mode

The I/0 bus consists of a subset of the signals on the
backplane; 16 bidirectional data lines plus 2 parity
lines, 18 bidirectional address lines plus 2 parity
lines, and a number of unidirectional control lines.
See Table 5-1 for a complete list of these signals.

The I/0 bus is driven by a combination of control logic
and p-programmed routines in the central processor. The
AMLC is either driven from the processor (in PIO mode)
or bids for bus utilization (in all other modes). A
determination of which device may utilize the bus is
made by the processor based on which kind of utiliza-
tion is requested and the physical location of the
devices on the bus.

2.
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Parity - The AMLC will generate odd parity per byte
on all input data transfers and check parity on all
output data transfers (PIO and DMX). Address parity
(odd per byte) will likewise be generated by the
sender and checked by the sendee.

A parity error detected by AMLC on output (address
or Data) will cause the AMLC to raise the appropriate
Error Line on the I/0 bus.

Mode Lines - The mode line encoding for all I/O opera-
tions 1s shown in Table 5-2. Note that all I/O opera-
tions require all five of these lines to be in the low
impedance state (1 or 0).

I/0 Bus Modes

Programmed I/0 Mode (PIO)

In this mode, each data or control transfer on the bus
is the direct result of the execution of a programmed
input-output instruction in the central processor.

There are five such instructions on the AMLC:

Output Control Pulse (OCP)
Output from A Register (0TA)
Input to A Register (INA)
Skip if Ready Set (SKS)
Clear Active Interrupt (CAI)

These I/0 instructions result in a single data or
command transfer and/or a conditonal branch test in
the central processor program. These instructions
are described in detail in the text that follows.
Note that all transfers that occur -in this mode are
directly controlled by the program currently being
executed.

PIO Instruction Formats

OTA, INA, OCP, and SKS instructions have the instruc-
tion format shown below. The CAI instruction is a
generic instruction.

Bits 1 6 7 10 11 16

[ OP CODE ! FUNCTION CODE : DEVICE ADDRESS |

This information is placed on the peripheral Address
Bus during the execution of PIO commands.
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Table 5-1
Table 5-1 (continued)
Input/Output Bidirectional Bus Signals
) Driver
Driver Pins Direction Name I'ype Function
Pins Direction Name Type Function ' -
1 0 BPC ICPN+ T Interrupt PriNet Clear
1 0 H SYS CLR- TTL System Clear
5 0 BPC IPNO- TTL Interrupt PriNet
1 o] HPW RFL- TTL Power Failure Signal BPC IPNA thru D-
1 0 BPC FCLK+ TTL System Clock 5 MHz 1 i BPC IOVI- oC Interrupt Override Inhibit
1 0 BPC SCLK+ TTL System Slow Clock 5/16 MHz 1 0 | BPC CHI+ ‘ T Clear Highest Interrupt
1 o BPC STRB+ TTL Strobe
5 o BMC EXS1, 2- oC Slot Select OC = Open Collector T = Tri State TTL = T2L
BMC SS01 thru 3-
16 b BPDO1 thru 16+ Data
2 b BPDLP, RP+ T Data Parity
2 i ~ BPDPER-, L- TTL Data Parity Error
18 b BPA 00+ thru 16+ T Address.
2 b BPALP, RP+ T Address Parity
2 i BPAPER-, L- TTL Address Parity Error
1 i BPC DRQ- 0c DMA/DMC/DMT Request
1 0 BPC DEN+ T DMA/DMC/DMT Enable
1 o BPC DCPN+ T DMA/DMC/DMT Clear PriNet
5 i BPC MODO+ thru 3+ =~ T Transfer Mode Encode
BPC INMD+
9 o] BPC DPNO- TTL DMA/DMC/DMT PriNet
BPC DPNA thru H-
1 0 BPCEOR+ T End of Block DMA/DMC
1 0 BPC PIO+- TTL Programmed I/0
1 i BPC REDY- T PIO Ready
1 i BPC IRQ- 0oC Interrupt Request
1 o BPC IEN+ T | Interrupt Enable

I-r
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Table 5-2 The OP Codes are:
PRIME 200 I/0 Bus COMMAND OP CODE
Mode Line States
OTA 74g
' 1/0 Modes . INA ; 54¢
Mode Line . Special Programmed
Name DMA DMT DMC (Escape) 1/0 Interrupt OCP lag
SKS 34g
BPCMODO+ 0 1 1 0 0 0
The function codes are used to further specify the
BPCMOD1+ 1 0 1 0 0 0 type of command. Certain function codes have been
assigned for the AMLC. This assignment is shown in
BPCMODZ+ 0 0 0 0 During INA 1=Memory Table 5-2.
1=Clear A Reg. Increment
before INA O=Interrupt The device addresses specify which controller is to
0=Logically OR respond to the command. In any given system there
A Reg Data must never be two controllers with the same device
Eise TBS address. The device address is preassigned as 54
- - and additional AMLC should have their device addresses
BPCMOD3+ 0 0 0 0 0 0 changed.
BPCINMOD* 1=Input 1=Input I1=Input On LBD 8 in the top left hand corner are shown two
Header Dips. The device address can be changed by
0=Output 0=Output 0=Output ‘ " means of jumpers on these two dips located at sites

20E and 22E on the AMLC board.

A Device Identification Number is assigned to each type
of device. It denotes the class of device as reflected
by its instruction set. That is, if there are three
AMLCs in a system, the three will have three different
device addresses but the same I.D.; thus, if software
were to issue an INA I.D. Number for all possible

device addresses (0 thru 77g) it would have compiled

a 1list of all of the types of devices currently connected
to the system.

The I.D. Number of any given device type is the standard
device address for that device in bits 11 through 16 and
a 00 in bits 9 and 10. Bits 9 and 10 will be nomn-zero
where special versions (with different instruction set)
must be visible to the system software. '

I-\3
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DMX Logic
The DMX logic is shown on LBD.7.

The DMX fabric is constructed from four materials:
(a) the controller DMX logic; (b) the I/O bus sig-
nals; (c) the central processor logic; and (d) the
DMX u-code.

The DMX u-code and the central processor logic are
defined for the current machine, but will in all
likelihood change from model to model of the PRIME
family of processors. The I/0 bus and the controller
logic is meant to remain invariant through the product
life, so that controllers which run on the PRIME 215
will run on any machine in the family.

The DMX I/0 bus interface logic is standard in every
controller (if the controller utilizes the DMX). The
controller DMX logic connection to the I/0 bus con-
sists of the following signals:

DMX Enable - output

DMX Clear Priority Net - (9) 1 output; 8 input
DMX End of Range - output

Strobe - output

DMX Request - input

Address and Address Parity - (20) bidirectional
Data and Data Parity - (18) bidirectional

Data Parity Error - (2) input

Mode Lines - (5) input

The controller DMX channel number is typically loaded
into the controller by a programmed I/0 (PIO) instruc-
tion. The controller is then enabled in the DMX trans-
fer mode (input, output, DMA, etc.) and started by the
same or another PIO instruction. When the controller
is ready to make a transfer (typically device deter-
mined), it activates the DMX request line, driving the
open collector output to ground (see Figure ).

The processor (CP), when it senses that some device has
driven the DMX request line to ground, traps to the DMX

u-code. A DMX Enable pulse is then sent to all controllers.
The leading edge of this pulse staticizes each controller's
DMX request in the DPNRQ flip-flop. This staticized line
goes to the priority network. Thus any controller which
had its DMX request line active when the leading edge of
DMX Enable is received gets its request into the priority
network, is not considered for this cycle, and must wait

for the next DMX Enable pulse to be considered again.
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The priority network takes the staticized request
lines and determines which controller is the highest
priority requesting controller.

This network has look-ahead logic in it to speed up
the priority determination. The network begins to
stabilize at the leading edge of the DMX enable
signal, when its inputs are staticized. The network
takes a defined amount of time to stabilize (approx-
imately 160 nanoseconds). At this time the priority
net in the controller will either be a zero - implying
that the controller is not the highest priority re-
questing controller, and; therefore, DMX operations
which will follow are not to affect that controller;
or a one - implying that if the staticized request
line is high then that is the highest priority re-
questing controller, and the subsequent DMX cycle 1is
for it. This begins the address phase of the cycle.
The trailing edge of the DMX Enable pulse is used to
staticize this condition in the controller by setting
a flip-flop (DENAL). Thus, the width of the DMX
Enable pulse is determined by the time it takes for
the DMX priority network to settle (predefined for
all PRIME machines).

The DENAL flip-flop being set causes the controller to
enable all of the tri-state address drivers putting the
DMX channel number on the I/0 bus address lines. At
the same time all of the mode line tri-state drivers
are enabled putting mode information (input/output,

-DMA/C/T, etc.) on the I/O bus mode lines. These lines

are left enabled until the controller receives the
leading edge of the next DMX Enable pulse which termin-
ates the address phase of the transfer. Note that con-
trollers must have address and mode information stable
and meaningful at the inputs to the tri-state drivers
for the duration of the time that the drivers are en-
abled. ’

Some time between the DMX Enable pulses the processor
will generate a pulse called DMX Clear Priority Net.
The leading edge of this pulse clears the staticized
request signal that is the controller's input to the
priority network (DPNRQ). Note that this flip-flop

is cleared in all controllers at this time, not just
the controller receiving the cycle. The signal also
jams the priority network output from the controller to
the high state (not requesting) for the duration of the
signal. This forces the look-ahead logic in the pri-
ority network to the cleared state thus achieving a
very fast clearing of the entire priority net.
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The trailing edge of the Clear Priority Network
signal clocks the current state of the DMX End
of Range Line into the DEORF flip-flop.

The data phase of DMX cycle is initiated by the
leading edge of the Strobe. This will set the
DENDL flip-flop in the highest priority requesting
controller. This in turn enables the tri-state
data drivers if the controller is in the input mode.
These drivers will be enabled for the duration of
the Strobe in the input mode. The data at the

input to the drivers must also remain stable and
meaningful during this time.

The trailing edge of the Strobe will clear the DENAL
flip-flop and must also be used to clock output data
into the holding register. Output data cannot be

depended on at the leading edge or during the Strobe.

The trailing edge of the Strobe terminates the data
phase of the transfer.

The End of Range Line will be valid during the trailing
edge of the DMX Clear Priority Net Signal. This line
is staticized in the DEORF flip-flop and must be used
to inhibit further controller requests if transfers

are to cease.

This flip-flop must be cleared by the controller when
appropriate to the controller’s operation.

Some controllers may scatter and gather data in memory
and may get several end of ranges before terminating

the transfer. The disk controller does this by executing
successive transfers on sequential DMA channels. So the
End of Range signal is not necessarily used to terminate
the transfers.

The implementation chosen for the DMX logic in the con-
Tn‘l nrstra;nfs on fhe

trollers imposes a few additional com
DMX operation. These are:

LIl LT Uii  waia

a) The controller request signal (internal to the
controller) once activated must remain high until
it is cleared by the DENAE signal which 1is generated
specifically for this purpose.
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b) The DMX Request signal (on the I/0 bus) must only
be gated onto the bus during the DMX Enable if its
request has been staticized in the DPNRQ flip-flop.
When DMX Enable is low any request may be placed on
the I/0 bus.

c) The Clear Pri Net signal must fall between the
trailing edge of the previous DMX Enable and the
leading edge of the next DMX Enable.

d) The data phase (i.e., the leading edge of Strobe)
must begin prior to the end of the address phase
(i.e., the leading edge of the next DMX Enable).

e) In order to allow successive transfers to occur
as rapidly as possible, the u-code (in the PRIME
200) will always issue another Enable pulse and
one more Clear Pri Net signal, following a success-
ful transfer. This is not required by the hardware.
But the hardware is designed to not care. That is,
if a DMX request has been staticized by the leading
edge of this "last'" Enable Pulse, the processor will
see only that (those) requests on the Request line
while Enable is true. If no request had been sta-
ticized by the "last'" enable the "last' DMX cycle
must be aborted and a new cycle started (starting
with another Enable Pulse) when the DMX request
line causes the u-code to branch.

Timing

The detailed calculations of the various constraints
on the I/0 bus timing are available for completeness,
but are not included here. The results of these cal-
culations are shown in Figure 5-1. These are worst
case numbers for the current design.

Interrupt Logic (LBD.6)

As in the case of the DMX, the Interrupts are comprised
of (a) the Controller logic, (b) the I/O bus signals,
(c) the central processor logic, and (d) the u-code.

Interrupt u-code and CP logic will in all likelihood
differ for the various models of the PRIME family.

The controller interrupt logic and the I/0 bus are
intended to be the same for all members of the product
line. This insures that current controllers will run
on all versions of the machine.
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The Interrupt interface logic in the controller is
standard for all controllers. This controller logic

is shown in Appendix A for design purposes. There are
actually three interface designs: one is the Interrupt
Logic with Override Inhibit Interrupts; the second is
the Interrupt Logic without Override Inhibit Interrupts;
and the third is the Interrupt Logic with only the Over-
ride Inhibit Interrupt.

The connection to the'I/O Bus consists of the follow-
ing signals:

Interrupt Enable - output

Interrupt Clear Priority Net - 1 output, 4 input
Normal Interrupt Request - input

Override Inhibit Interrupt Request - input
Address and Address Parity - 20 input

Clear Highest Interrupt - output

Mode Lines - 5 input _

The interrupt vector (if used) is generally loaded
into the controller by a programmed I/0 instruction.
This address is then placed on the address bus during
the address phase of the interrupt. The current im-
plementation of controllers allows up to a 12 bit
address to be specified. This address will not be
used during compatible Mode Interrupts

When the controller is ready to request a Normal
Interrupt (typically device determined) the controller
activates the interrupt request line, driving the open
collector driver to ground. If an Override Inhibit
Interrupt is required, the Override Inhibit line is
also driven to ground.

The processor (CP), when it senses that some device

has driven the Normal Interrupt Request Line to ground,
traps to the Interrupt u-code. An Interrupt Enable
pulse is then sent to all controllers. The leading
edge of this pulse staticizes each controller's Inter-
rupt request in the IPNRQ flip-flop. This staticized
line goes to the priority network. Thus any controller
which had its Interrupt Request line active when the
leading edge of Interrupt Enable is received gets its
request into the priority network. If a controller's
request line is activated after the leading edge of
Interrupt Enable, it does not get into the priority
network, is not considered for this cycle, and must
wait for the next Interrupt Enable pulse to be con-
sidered again.
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The priority network takes the staticized request
lines and determines which controller is the highest
priority requesting controller.

This network has look-ahead logic in it to speed up

the priority determination. The network begins to
stabilize at the leading edge of the Interrupt enable
signal, when its inputs are staticized. The network
takes a defined amount of time to stabilize (approx-
imately TBS nanoseconds). At this time the priority

net in the controller will either be a zero - implying
that the controller is not the highest priority
requesting controller, and; therefore, Interrupt opera-
tions which will follow are not to affect that controller;
or a one - implying that if the staticized request line
is high then that is the highest priority requesting
controller, and the subsequent Interrupt cycle is for
it. This begins the address phase of the cycle. The
trailing edge of the Interrupt Enable pulse is used

fo staticize this condition in the controller by setting
a flip-flop (IENAL). Thus, the width of the Interrupt
Enable pulse is determined by the time it takes for the
Interrupt priority network to settle (pre-defined for
all PRIME machines). ‘

The IENAL flip-flop being set causes the controller to
enable all of the tri-state address drivers putting the
Interrupt vector number on the I/0 bus address lines.
At the same time all of the mode line tri-state drivers
are enabled putting mode information (Memory increment,
~etc.) on the I/0 bus mode lines. These lines are left
enabled until the controller receives the leading edge
of the Interrupt Clear Priority Net pulse which termin-
ates the address phase of the transfer. Note that con-
trollers must have address and mode information stable
and meaningful at the inputs to the tri-state drivers

for the duration of ‘the time that the drivers are enabled.

Some time between the Interrupt Enable pulses the pro-
cessor will generate a pulse called Interrupt Clear
Priority Net. The leading edge of this pulse clears
the staticized request signal that is the controller's
input to the priority network (IPNRQ). Note that this
flip-flop is cleared in all controllers at this time,
not just the controller receiving the cycle. This signal
also jams the priority network output from the controller
to the high state (not requesting) for the duration of
the signal. This forces the look-ahead logic in the
priority network to the cleared state thus achieving a
very fast clearing of the entire priority net.

17
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When the CP is in the Vector Mode, Normal Interrupt
cycles cause lower priority interrupts to be inhib-
ited until a CAI instruction is executed. This
stack-like operation is implemented by the BPCCHI 1/0
Bus line (Clear Highest Interrupt line), the HPATIF
flip-flop, and the Priority Net input.

If a Normal Interrupt cycle is for this controller,
the LHPAI line goes high and on the trailing edge

of IENAP, the HPAIF flip-flop gets set. The flop
being set will cause the Priority Net output (BPCINO)
to be low as long as no Override Inhibit Interrupt
from any controller (ISHIC) occurs. Thus, an Over-
ride Tnhibit Interrupt request will force the Highest
Active Interrupt flip-flop (HPAIF) to temporarily
relinquish control of the Priority Net.

The HPAIF flip-flop will be cleared if the priority
net indicates that this controller is the highest
priority requesting device (IPNOR is high) and a

pulse occurs on the Clear Highest Interrupt Line.

This pulse will be generated by the interrupt u-code
when the machine is in the Compatible mode. There-
fore, this controller will not hold onto the priority
net, except during the actual interrupt cycle. In the
Vector Mode, this pulse will be generated by the Clear
Active Interrupt Instruction and not the u-code.

The I/0 bus timing is shown in Figure 5-2.
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AMLC LOGIC

6.1 Clocks and Timing

The clock and timing logic is shown on LBDs 11 and
12.

All AMLC timing is derived from a crystal oscillator
11/BO5 (i.e. LBD.11 grid reference BO5) or a series
of OCP'0154s if in single step mode.

The crystal clock source is enabled by an OCP'1754
(Initialize) which sets FRNEN and FINIT.

CLKXX+ now causes counter at 11/K15 to count and
clock pulses CLOCKA, B, C and D are produced. Some
of these clocks are gated to produce CLSCAN- and
CLWRM- (see figure 6.1).

CLSCAN- with CLOCKD+ increments the line scan counter
RLSCO-3 (15/S05) and when all lines have been scanned
once RLSCRY+ goes high and FINIT is reset.

While FINIT is set all locations in RAMC (14/TOS5,
14/T10) are cleared. The write pulse EWRMC- 1is gen-
erated by FINIT- and CLWRM- (14/J12).

At 11/F02, 11/K02, 11/P02 and 11/V02 is a counting
chain which generates nine baud rate clocks of 19.2K,
9.6K, 4.8K, 2.4K, 1200, 600, 300, 150 and 75 baud for

use by the '"line interface logic". Baud rate clocks
are clock signals at sixteen times the line baud rate
(X16).

The counting chain at 11/KO05 and 11/P0O5 produces the
1800 baud rate clock. That at 11/K08, 11/P08 and 11/vO08
is for 110 baud, and that at 11/K12 and 11/P12 is for
134.5 baud. '

On LBD.12 is the programmable clock logic. At 12/E03
and 12/E08 is the holding register for the constant
output by the CPU with OTA'1754. This constant is
loaded into counter at 12/K03, 12/K06 and 12/K10 to
produce an output which is further divided by flip-flop
CLAS04 12/R03. CLAS04 flip-flop is to guarantee a
square wave pulse. For clock speeds close to maximum
capabilities of UART in line interface we can now guar-
antee to minimum clock pulse width required.
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Line Scan

At 15/S05 is the line scan counter. This counter is
incremented by CLSCAN- when CLOCKD+ and SCINH- are high.
(See Fig 6.1 for timing.)

The output of the line scan counter 1is gated at 15/W05
to become GLSCO-3. GLSCO-3 are decoded (13/D03) to give
ERDOO-16. ERDXX- is the chip select for a specific

line (1 of 16) and will enable the status outputs of

the selected UART. These outputs and the outputs of

the UART "Received Data Buffer' are staticized in reg-
isters (15/F02, 15/F04 and 15/F07) by CLWRM+ with
CLOCKD- high. -

If neither FRDAV or FTXBE are set the scan will increment
with the next CLSCAN- with CLOCKD+ high.

If either FRDAV or FTXBE are set, SCINH- will go low
(15/P01) and inhibit the line scan counter from incre-
menting. At 15/B11 SCINH- will cause SMICE+A to go
high and if no PIO is in progress for the AMLC (DADOK -
high) SMICE+ will be high and FMICRE (15/K09) will be
set by the negative going edge of the next CLOCKC+.

FMICRE set will cause the "Common Control Logic" to
write new "Line Control" or "Line Configuration™ data

fetch a transmit character from the
CPU " or transfer a receive character
(or/and status) to the CPU (see section 6.4). After
the finish of these operations FMICRE 1is reset and the
UART status register and receive register are cleared.
This action will clear FRDAV and FIXBE, SCINH- will go
high and the line scan can continue.

At the time that the UART status is stored in the UART
status register, some of the register outputs and some
of the outputs of RAMC are decoded by a PROM decoder
(15/K04) to produce four control signals for the "Common
Control Logic".

The 8 PROM inputs are FRDAV, FRDPE, FRDFE, FOVRN from
the UART status register, GCHZR which is a decode (for
an all zero character) of the received data register
FRDO1-08 and RRCEN, RRCOL, RECHM from RAMC. The 4
PROM outputs are GRCDMX, GSTDMX, GBRK and GECHM.

The flow chart in figure 6.2 shows the entire logic of
the PROM decoder. The contents of the PROM are shown
in table 6.1.
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Line Interface Logic (LIL)

- This is the logic which is specific to each line and

is shown on LBDs 19-26 (i.e. two lines per LBD).

The central part of the LIL is a UART (Universal
Asynchronous Receiver/Transmitter).

The UART is a general purpose, programmable MOS/LSI
device for interfacing an asynchronous serial data
channel of a peripheral or terminal with parallel

data of a computer or terminal. The transmitter sec-
tion converts parallel data into a serial word which
contains the data along with start, parity, and stop
bits. The receiver section converts a serial word

with start, data, parity and stop bits, into parallel
data and it verifies proper code transmission by
checking parity and receipt of a valid stop bit. Both
the receiver and the transmitter are double buffered.
The array is compatible with bipolar logic. The array
may be programmed as follows: The word length can be
either 5, 6, 7, or 8 bits; parity generation and check-
ing may be inhbited; the parity may be even or odd; and
the number of stop bits may be either one or two.

Associated with each UART is a configuration register.
This register holds a 3 bit address to select 1 of 8
baud rate clocks, a "data set control'" bit and the
"loop data'" contral bit.

This register and the "UART internal control registers"
are loaded by a TCLSXX strobe from the '"Common Control
Logic".

6.3 (a) Transmit

Refer to figure 6.3. (Assume data stream shown is pre-
ceded and followed by valid character.) The UART is
enabled by the line scan each time the line specific
ERDXX signal is low. At this time the received data

1lines BRD01-08 and the UART status lines BOURN, BRDAV,

BRDPE, BRDFE and BTXBE will be true.

If BTXBE is high thé "Common Control Logic'" will fetch

a character from the CPU and output it to the UART with

a TDLXX strobe. Along with the character are two con-
trol bits in RD1 and RD2. RD1 is gated to be GVCHR+

and RD2 is gated to be GMKSP+. If the GVCHR+ is high
it means there was a valid character in the dedicated

I-22
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cell in the CPU and FVCHXX will be set and the char-
acter will be loaded into the UART Transmit Buffer.

When the UART Transmit Register (parallel to serial)
is empty and the stop bits or bit have been sent, the
"Transmit Register Empty" signal TREXX+ will go high
and the state of FVCHXX will be transferred to FTMDXX
at the same time as the contents of the UART Transmit
Buffer are transferred to the UART transmit register.
With FVCAXX previously set and therefore FTMDXX now
set, the output of the UART TDATXX+A will be outputted
to the communications line as TDATXX+.

Now if RD1+ and therefore GVCHR+ had been low, FTMDXX
would now be reset and the controlling factor for the
transmit data stream will be the state of RDZ (GMKSP+)
at the time that the UART was loaded by TDLXX. GMKSP
controls FMSPXX and when TREXX goes high, the state
off FMSPXX controls FMSPXX-A.

If RD2 was not set, TDATXX+ is an all mark character.
If RD2 was set, then TDATXX+ is an all space character
(break).

(b) Receive (See figure 6.4.)

The receive portion of the UART detects start, assem-
bles a character, then transfers assembled characters

to a receive buffer and sets '"Receive Data Available"
flag and other status flags.

When the line scan causes ERDXX- to go low, "Receive
Data Available" and other status flags are available
as BRDAV, BRDFE, etc.

If BRDAV is high the "Common Control Logic'" will ser-
vice the UART, take the character and generate a '"'Reset
Data Available" to reset BRDAV.

It should be noted that a "Break'" is received as an
"all zero character" and a "Framing Error" BRDFE.

An all mark charaéter is not seen by the UART receive
logic.

Common Control Logic

The "Common Control Logic'" of the AMLC consists of
PROM with a 24 bit wide word, a 24 bit register
(RPM01-24) to hold the PROM outputs (PRM01-24), an



Transmit Data
TDATXX+

Transmit Registeq

Empty (TREXX)

Transmit Buf
Empty

ERDXX-

TDLXX-

GVCHR+ (RD1)

 GMKSP+ (RD2)
FVCHXX+

FMSPXX+

EMSPOO-A

FIGURE 6.3.

~{ Start Bit

LINE INTERFACE LOGIC TIMING (TRANSMIT)
# —(2 Stop Bits

1 6 Data Data Space Mark l
S T - 1 7 T 7
[ ! A d |
p ﬂ, ) ,
. , Vi _ . L
7/ Prd /
/, ’/, f’
’,/ - - _ -
-7 - .~ -
’.‘_——‘__—‘ // ;‘—-r—- // ----|——— re -,—.—'——‘
H / \ p ’
4 4
/’ 7 4
’ /
4 V2 p
/ / ,
4 ’ ,
/ ’ .

1

U

[ |
- —
_1 Data Data l r_—_— f_—”w

* Assume RD9-16

is zero if no valid character bit set.

- 41 -
1-23




Receive Data
RDATXX+A

Rec. Data Available
BRDAV+

ERDXX-

BRDFE

Reset Data Avail
GRDAXX-

BRI0O1-08

FIGURE 6.4.

LINE INTERFACE LOGIC TIMING (RECEIVE)

Data

Data Break Char Mark

———
¥
i I
P —

b

- 42 -

I-24



- 43 - | PE-T-97 | - 44 - ' PE-T-97

ALU and some decode logic. : . ' TABLE 6.2. ACTION OF PRM01-24 IN COMMON CONTROL LOGIC
The PROM address PRMAO-4 is derived from RPM bits 16-20.
RPM16-20 go to an ALU which allows one of three condi- PRMXX DESCRIPTION OF ACTION
tions:
, 01 118
a) PRMAO-4 = (RPM16-20) + 1 ' 5 08 0 |0 - No Action
0|1 - Output A Strobe Pulse
This will increment address by 1.
This pulse will write line control - RAMC,
b) PRMAO-4 = (RPM16-20) + 2 line configuration - 1line interface logic,
[Data Set Control - Modem, or Staticize
This will increment address by 2. Data Set Status for Reading with INA'0054
(These last two on Models 5002, 5004 only)].
c) PRMAO-4 = (RPM16-20)

110 - Transmit Data Load Strobe
Address will be equal to RPM16-20. ‘
This pulse is steered by address in RD1-4

The PROM is used primarily as a sequencer rather than ' (GLSCO-3) to 1 of 16 UARTS, to output a
a full u-program control. "Transmit Character".

The actjon of each bit in the PROM word is detailed in 3 1|11 - Reset Receive Data Available

Table 6.2.

: This pulse is steered by address in RLSCO-3
The Common Control Logic is used to: (GLSC0-3) to 1 of 16 UARTS, to reset the
receive buffer.

a) Write "Line Control" information into RAMC,

output Line Configuration data to Line Inter- 02 213 )
face Logic, output Data Set Control data and 03 1 PRM02, 03 control the state or source for
staticize Data Set Status. the two signals GVCHR, GMKSP. These two
: ‘ signals are outputted with a "Transmit Char-
b) Fetch a Transmit Character from dedicated cell acter" to cause output of a "Valid Character",
(see section 4.2. (a)) in CPU memory and clear "Mark Character' or a 'Break".
cell if bits 1, 2 or 3 are set.
010 0 » GVCHR, 0 -» GMKSP (Qutput Mark)
c) Transfer received data and/or status (break, 01 0 -» GVCHR, 1 -»> GMKSP {Output Break) ,
overrun, etc) into a tumble table (see section 110 1 -» GVCHR, 0 -2 GMKSP (Output Valid Character)
4.2. (b)) in CPU "memory. 111 RD1 - GVCHR, RDZ2 -» GMKSP '
All these operatlons are covered by a flow chart (figure 04 Make DMX request to CPU (CNDRQ+)
6.5) and a table (taole 6.3) showing contentb of PRMO1-24
, 05 These two bits control the DMX mode.
The only operation not covered by the flow charts is "End 06 S|6
of Range'" for Receive Buffer. - Not Effective
' ' 0.]1 - DMT Output Mode [Input Data = 0 (Don't Care)]
End of Range 110 - DMA/C Input Mode
111 - DMT Input Mode, Input Data = 0

As described in section 4.2. (b) two receive buffers !
are used with the AMLC. Which of the two channels is : - -~

in use is controlled by FDMCHX (8/F13) which controls

I-25
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TABLE 6.2 (continued)

PRMXX DESCRIPTION OF ACTION
07 Set "Character Time Interrupt'" (FCHTI) if
""Character Time Interrupts Enabled"
09 These two bits are used to select the source
10 for BI09-16. (Part of "Input Multiplexer'")
9 110
0 0 - Data Set Status i.e., DSSOB-15 (model 5054)
or DSS12-15 (model 5002, 5004)
0 1 - RD9-16. This will be the "Transmit Character"
fetch from CPU
1 0 - UART status register. This is for a "UART
Status'" DMA/DMC input to CPU
1 1 - "Received Data Register'" FRD01-08. This is
for a "Received Data" DMA/DMC input to CPU
11 :
12 These two bits select which of three clocks
will load RPM01-24
11 12 |
0 0 - CLOCKC+. This is a clock generated within the
AMLC.
"0 | 1 - DENAE. This is a signal from the DMX logic.
The leading edge of this signal will remove
the DMX request CNDRQ except where to con-
secutive DMA/C requests are being made.
1fo0-
1 1 - MYDST+. This is the strobe generated by the
CPU during a DMX cycle.
13 1 = Enables the loading of RD01-16 with MYDST+.
14 Reset FMICRE and clear "Received Data" and
"UART Status'" register
15 1 > PRMAO-4 = RPM16-20 |
0 » PRMAO-4 = (RPM16-20) + 1 If No Skip

OR

(RPM16-20) + 2 If Skip

I-26
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PRMXX DESCRIPTION OF ACTION
16
17
18 PROM address field, see PRMI15
19
20
21 1 2 PRMAO-4 = (RPM16-20) + 2 If condition selected by
PRM 22, 23 § 24 is true (i.e., SKIP)
22 173 » i )
23 Address of 1 of 8 Skip if Conditions
24

22 123 24

0 0 0 Transmit Enabled

0 0 1 GTXBE Not True

0 1 0 GRCDMX Not True

0 1 1 GSTDMX Not True

1 0 0 DATO01, 02 or 03 Not True
1 0 1 GECHM Not True

1 1 0 FIOBY Not Set

1 1 1 Receive Data Not AVailable

(FRDAV Not Set)
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bit 15 of the DMA/C address (9/R10). FDMCHX being
set will invert ADD1S5.

When an "End of Range" occurs the DEORF is set, and
when the DENAP- goes low FEORF (8/D13) is set. FEORF
setting will toggle FDMXCH causing the Receive Buffer
channel address to be changed.

An INA'0754 will reset DEORF and FEORF and it is
necessary that the software clear out the Receive
Buffer not in use before the next '"End of Range'.

AMLC with Data Set Control

The AMLC models 5002 or 5004 are the Data Set Control
versions of the AMLC. T hey consist of one AMLC and one
DSC board and are cabled together as shown in figure
6.6.

FIGURE 6.6
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Additional logic is required on the AMLC board (LBD.27).
This logic will select the correct line on the DSC board
to output the four bits of Data Set Control or to input

Data Set Status (4 bits).

The DSC board consists of four groups of logic. Each
group will service four lines and consists of four reg-
isters with EIA output for thefour DSC bits and a four
to one input multiplexes for the four DSS bits.

The four DSC bits and the four DSS bits are output/
input over a bidirectional bus DSCSA, DSCSB, DSCSC,
DSCSD.

The logic on the AMLC (LBD 27) is very simple. At
27/D02 is the RAM used to store Data Set Status (DSS)
when a change of status (DSS) occurs. At 27/B07 is the
comparator used to compare previously stored status
with preset status. At 27/G10 is FSCINT which is set
for a change of DSS interrupt. :

At 27/M02 are ADRAA- and ADRAB- which go to all four
groups on the DSC to provide an address to select one
of four lines in each group.

The logic at 27/W05 further decodes the line number to
select one of four DSC groups. Also generated are four
load pulses u::d to output L3C to a line.

The Tri-State driver at 27/S08 is used to output DSC
over the bidirectional bus between the AMLC and DSC
boards. :

The register at 27/W13 is used to store three line
numbers for a '"change of status" interrupt. The reg-
ister at 27/F13 is used to store DSS and two bits of
the line number in response to an OTA'0054.

6.6.1 Output Data Set Control (DSC)

1.

An OTA'0354 will load four DSC bits into RD12-16, the

line number into RD1-4 and set FIOBY.

The common control logic will generate an EWDSC- strobe
pulse and this will cause one of four LOAD pulses de-
pendent up line number (i.e., RD1-4 control GLSCO0-3).
GLSC2 and 3 are also decoded to produce one of four
SELECT signals. RD13-16 are gated via the Tri-State
driver to the DSC board and the SLOAD pulse loads 1 of
16 registers on the DSC board.
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6.6.2 Output Line Number to Read DSS

FIGURE 6.7.a

An OTA'0054 will load a line number into RD1-4 and set
FIOBY.

The Common Control Logic will generate an ERDSS- pulse

EIA
which will load current Data Set Status (DSS) into the ?\\\, DSC4+NNX 1 ~ 16 DSC4+NN -CONN
register at 27/F13. The DSS may now be read by an —1EIAG DSS4+NN 2 15 DSSA+NNX 7
INA'0054. L 58 i

EIA 4 13
6.6.3 Change of Data Set Status CONN )Y :}i ;Zz: ———{::};xy—-
6 11
Every time the Line Scan addresses a line the current _ : "7* 10
status (DSS) DSSA-D is compared with previous status ’ ' 8 9
ODSSA-D. | ' —
If the status has changed SSCHG+ (27/D07) will go high ;
and set FSCINT causing a CPU interrupt. The line num-
ber is set into a register SCINO-3 (27/W13), the new normal jumpers
status is written into the RAM (27/D03) and FSCINT+B o S
is set. With FSINT+B set the status compare logic is === -=---=--- jumper to enable control of '"Local Mode"
frozen until the CPU, acknowledging the interrupt, . ’
executes an INA'0754 which will reset FSCINT. FSCINT+B
will reset to the reset CLOCKD+ and free up the status
compare logic.
6.6.4 Jumper DIPs on DSC Board
‘ FIGURE 6.7.b
There are four jumper DIPs provided on the DSC Board
to enable the user to provide control of the "Local
‘Mode'" lead on a type 103F data set.
Figure 6.7.a shows the jumper arrangement for one line. ' JUMPER/LINE ASSIGNMENT
i .7.b i t howing D i er Run/Line : DIPSITE/LINE #
ﬁliggiggmgnt,ls a table showing DIP Site/Head un/Lin \ JUMPER ASSIGNMENT
6.7 20 ma Current Loop Interface 43L Z9M 14L 6L
: "
By replacing various DIPs with resistors it is possible 1 4 0 16 1o 4 8 12
to convert the AMLC output to 20 ma Current Loop instead 2 d 5 15
of EIA RS232- ‘ 3 o p 14 1 5 9 13
, , 4 o 5 13
The logic/circuit for each line interface is shown in 5 o H 12 2 6 10 14
figure 6.8. 6 r b 11 (
7 . > 10 3 7 11 l 15
8 % H 9
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FIGURE 6.8(a). TRANSMIT LOGIC. (See Table 6.4)
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FIGURE 6.8(b). RECEIVE LOGIC. (See Table 6.4)
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The 7438 DIP is plugged in a direct replacement for
the 1488 DIPs used to interface Transmit Data. Chang-
ing jumpers on the Header Dip at SIP will remove *12 v
supply and substitute +5 v.

The 200 -~ resistors are on a Header (Header 1) which
is substituted for the 1489 DIP used to interface
Data Set Status.

The Receive EIA interface DIP remains unchanged.

The 1K resistors are provided on two Resistor DIPs
(one per 8 lines) (Header 2).

The 220 resistors are on a Header DIP (Header 3)
which is substituted for the 1488 DIPs used to inter-
face Data Set Control.

The Pin and DIP site assignments are shown in Table 6.4.
It should be noted that while model 5075 has only eight
lines of Current Loop, the AMLC has provisions for '
16 if the need arises.
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TABLE 6.4.a (Refer to Figure 6.8)

PE-T-97

Line 7438 Site/ Header 1 Site 1489 site/ Header 2 Site/ jHeader 3 Site/ ] Conn
# Pin A Pin B Pin C Pin D Pin E A,B,C,D

cc-15
00 45p/03 41p/01 43p/01 33p/01 378/03 cor2s
cc-33
49N,/03 39G/12 47H/10 A1H/13 478/03 cc-09
' cc-17
ol 45p/08 41P/10 43p/10 33p/02 378/08 o
cc-35
49N/08 39G/01 47H/01 41H/15 47N/10 cc-07
02 45P/06 41P,/04 43P /04 33p/03 37N/06 gg";;
cc-39
49N/06 39G/15 47H/04 41H/12 47N/06 Cc=05
) cc-13
03 45p/11 41p/13 43p/13 33p/04 37M/11 o2
cc-41
cc-01

49N/11 39G/04 ATH/13 41H/14 478/13
cD-15
04 35p/03 29p /01 31p/01 33p/05 27p/03 D29
' cD-33
CD-09

43H/03 23G/04 41G/13 41H/10 43N/03
05 35p,/08 29p/10 31p/10 33p/06 27p/08 gg';;
cD-35
43H/08 23G/01 41G/04 41H/08 43N/10 CD-07
06 35P,/06 29P/04 31p/04 33p/07 27p/06 gg';é
CD-39
CD-05

43H/06 23G/15 41G/01 41H/07 43N/06
07 35p/11 - 29p/13 31p/13 33p/08 27p/11 gg"ég
CD-41
cD-01

43H/11 23G/12 41G/10 41H/09 438/13

Note: 1lst Line of Site/Pin identities is for wire wrap version
2nd Line of Site/Pin identities is for etch version
Both versions can only change EIA@20mA in 8 line groups

I-32

57

TABLE 6.4.b (Refer to Figure 6.8)

Line #7438 Site/ Header 1 Site/ 1489 Site/ Header 2 Site/ JHeader 3 Site/ | Conn
# Pin A Pin B Pin C Pin D Pin E aA,B,C,D

08 20P/03 16P/01 18p/01 12p/01 16N/03 CE-15

CE-29

23N/03 11K/04 9N/10 05N/09 27N/03 CE-33

CE-09

09 20P/08 16P/10 18p/10 12p/02 16N/08 CE-17

CE-27

23N/08 11K/15 3N/13 05N/02 27N/10 CE-35

CE-07

10 20P/06 16P/04 18P/04 12p/03 16N/06 CE-11

CE-25

23N/06 11K/01 9N/01 05N/15 27N/06 CE-39

CE-05

11 20p/11 16P/13 18pP/13 12p/04 16N/11 CE-13

CE-23

23N/11 11K/12 9N/13 05N/14 27N/13 CE-41

CE-01

12 10P/03 06P/01 08pP/01 12pr/05 02L/03 CF-15

. CF-29

7N/03 5H/15 3N/04 05N/01 13N/03 CF-33

' CF-09

13 10p/08 06P/10 08pr/10 12p/06 02L/08 CF-17

, CF-27

7N/08 5H/04 3N/01 05N/12 13N/10 CF-35

CF-07

14 10p/06 06P/04 08rP/04 12p/07 02L/06 CF-11

CF-25

‘7N/06 5H/01 3N/10 05N/05 13N/06 CF-39

CF-05

15 10P/11 06P/13 08P/13 12p/08 02L/11 CF-13

CF-23

N/11 5H/12 9N/04 O5N/13 13N/13 CF-41

CF-01
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SIGNAL MNEMONIC

There are two lists, one for the AMLC board and one for the
DSC board. The + and - notation has been missed off.

The LBD and cross reference of the signal source is shown
as below:

N/AM
N = LBD number. i.e., 8, 9, etc.
AM = cross reference. 1i.e., MO05, B10, etc.

The AMLC list does not include signals from standard PIO
logic.
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7.1 SIGNAL MNEMONIC AMLC
Signal Source
Namc LBD Description

OCPST_ 8/L01 AND of Device Address, OCP and STROBE from CPU.

ODSSA Record of "Data Set Status' stored in a RAM

ODSSB 27/E03 for comparison with current '"Data Set Status"

0DSSC On Models 5002, 5004 only.

ODSSD

OT14ST 8/E15 AND of CPU STROBE, OTA, Device Address and
Function Code 14. .

OTAFN 8/H06 OR of the valid function codes for all OTA
instructions recognized by the AMLC. Part
of Device 'Ready' logic.

OTAST 8/N04 AND of Device Address, OTA and CPU STROBE.

INO7X 11/C12 NAND of Device Address, INA and Function Code 07.

INAFN 8/HO08 OR of the valid function codes for all INA in-
structions recognized by the AMLC. Part of
Device 'Ready' Logic.

ADDO01-16 9/F02-11 Contents of RAMA bits 1-16. Can be DMC address
(or DMA), DMT address or Interrupt Vector Address
depending on RAMA address.

ADRAA 27/M02 Address bits used to select 1 of 4 lines.

ADRAB Used to address Data Set Control/Status Logic
on DSC board.

ADRSTA 14/E13 CPU Address Bits 9 § 10 stored in AMLC after

ADRSTB an OTA instruction. These two bits provide an
address to steer a strobe pulse (Configuration,
Control, DSC or Read DSS).

BOVRN 19-26 Tri State bus signal. This is the "overrun flag"
from 16 UART's. This signal is only true for
any UART when that UART is selected, i.e., ERDXX
is low.

BI01-08 10/D5 OR of line number (for receive data input to CPU)

10/DS and bits 0-7 of DSS. Part of "data input multi-
plexer".

BI09-16 10/H3-13 OR of bits 8-15 of DSS, RD register, UART

10/M3-13 status register and Receive Data Register.

Part of "data input multiplexer', also used
to steer data to UART's.
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Signal Source A

Name LBD Description

BRD01-08 19-26 Tri State Bus signal. This bus connects
"Received Data'" from 16 UART s together.
These signals are only true for any UART
when the specific ERDXX signal is true.

BRDAV 19-26 Tri State Bus signal. This is the '"Received
Data Available' signal from 16 UART's. This
signal is only true for any UART when the
specific ERDXX signal is true.

BRDFE 19-26 Tri State Bus signal. This is the ""Received
Data Framing Error" signal from 16 UART's.

BRDPE 19-26 Tri State Bus signal. This is the '"Received
Data Parity Error" signal from 16 UART's.

BTXBE 19-26 Tri State Bus signal. This is the "Transmit
Buffer Empty" signal from 16 UART's.

CARRY 16-N12 Carry output of ALU used in common control logic.

CHDMC 9/S09 Signal used to complement ADD15 is select
2nd DMA (or DMC) channels for received data.

CL00075 11/vo02 16 X 75 baud clock

CL00110 11/v08 16 X 110 baud clock

CL00150  11/PO2 16 X 150 baud clock

CL00300 11/P02 16 X 300 baud clock

CL00600 11/P02 16 X 600 baud clock

CL01200  11/PO2 16 X 1200 baud clock

CL01345 11/P11 16 X 134.5 baud clock

CL01800 11/P05 16 X 1800 baud clock

CL02400 11/K02 16 X 2400 baud clock

CL04800 11/K02 16 X 4800 baud clock

CL09600 11/K02 16 X 9600 baud clock

CL19200 11/K02 16 X 19200 baud clock
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Signal Source
Name LBD Description

CLOCKA

giggﬁg 11/K15 Clocks and timing pulses for common control logic.

CLOCKD

CLAS00-07 12/W5- Baud Rate clocks (see above) CLAS04 is the out-

W10 put of the programmable clock.

CLEAR 16/T09 OR of CPU Master Clear, Initialize Flip Flop and
Clear output of common control PROM. Used a
clear common control logic prior to advancing
line scan counter.

CLFINT 27/H08 Signal to set flip flop to signal change of
Data Set Status. (model 5002/4 only)

CLKOO 11/F02 Output of 1st stage of count-down chain in
baud rate clock logic.

CLKAS

CLKBS 11/K05 Clock in baud rate clock logi

CLKCS ock outputs in baud rate cloc ogic.

CLKDS

CLKROO-15 19-26 Receive baud rate clocks, 1 per line. Output
of 1 of 8 selector.

CLKTOO-15 19-26 Transmit baud rate clocks, 1 per line. Output
of 1 of 8 selector.

CLKXX 11/F05 Main logic clock OR of crystal clock and TSSTP
(OCP Single Step).

CLPRM 15/J12 Clock used to load PROM contents into PROM
register (RPM1-24). This is an OR of DENAE,
MYDST (both from DMX logic) and of CLOCKC.
Selection of source for this clock is con-
trolled by PROM.

CLSCAN 11/Vv11 Clock used to advance '"line scan" counter when
CLOCKD+ and SCINH- are both high.

CLSTC 15/C08 Pulse used to load registers to staticize UART

status and received data.
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- Signal Source -
Name LBD Description
CLWRM 11/V14 Clock pulse used to generate write pulse for RAMC
during AMLC initialize cycle.
CRY01-13 11, 12 Carry outputs of various counters used to gen-
erate baud rate clocks.
DADOK 8/H03 AND of decoded Device Address and PIO signal
from CPU.
DADAA 8/F03 Two partialy decoded components of the Device
DADAB Address.
DATXX Data bus from PIO logic.
DFCPD 8/F07 Decode of function codes 14, 15, 16 and 17.
Part of Ready 1logic.
DFCPE 14/B10 Decode of function codes 00, 01, 02 and 03.
, Used to set I/0 flag for common control logic
and as part of Ready logic.
DPI01-16 10/H,S Output of '""Data Input Multiplexer'".
DREDY 8/N08 AMLC "Ready" signal to PIO logic.
DCOO0-15 18 Data Set Control bits. One bit per line (Model
5052; 5054 only). EIA interface is shown in
LBD No. 18.
DSCSA : Bi-directional bus for "Data Set Control'" (DSC)
DSCSB 27/S09 and "Data Set Status'" (DSS) between AMLC § DSC
DSCSC boards (Models 5001, 5004 only).
DSCSD
DSS00-15 17 Data Set Status bits (one per line).
E50024 8/S06 Signal generated when additional DSC logic is
provided on AMLC. Used to differentiate between
models 5002/4 and 5052/4.
E5054 23/C05 This signal is true when the upper 8 lines are
‘provided on the AMLC., i.e. on a 16 line not
an 8 line AMLC.
DSSA Four data set status bits from DSC board. Models
DSSB 27/W09 5002, 5004 only.
DSSC
DSSD
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Signal Source
Name LBD Description

ERD0O-15 13/D0S 16 bit decode. of line scan to select one line
(or UART) at a time.

ERDSS 14/J12 "Enable Read DSS'". This pulse requested data
set status into a register to be read by INA00S4.
(Models 5002, 5004 only).

ESRDA 14/F11 Decoded PROM command to output a strobe pulse
to "Write DSC", "Write Configuration', "Write
Control" or '"Read DSS". '

EWCONF 14/J12 "Enable Write Configuration". Strobe pulse
used to output configuration word to 1 of 16

v UARTs.

EWDSC 14/J12 "Enable Write DSC". Strobe pulse used to output
Data Set Control word to 1 of 16 lines via DSC
board. (Models 5002, 5004 only).

EWRMA 14/M10 Write pulse for RAMC. OR of EWRMB and EWRMC.

EWRMB 14/J12 Strobe pulse to write new line control information
into RAMC.

EWRMC 14/J13 Strobe pulse to clear RAMC during initialize
cycle.

FOVRN 15/F02 "UART Overrun Flag" staticiied in "UART Status
Register'" for use by Common Control Logic.

FIOBY 14/E13 PIO flag. Set by OTA's with a function code of
00, 01, 02, 03. Will cause Common Control Logic
to output strobe pulse. Used to Output DSC,
Configuration, Line Control and to Read DSS.

FINIT 8/N12 Initialize Flip Flbp. Set by an OTA1754. Causes

' all line control bits to be cleared in RAMC.
FINIT resets after one line scan.

FCHTI 14/302 Character Time Interrupt Flip Flop.

FCHTI 14/302 Character Time Interrupt Slave Flip Flop. Used
to signal fact that two interrupts have occurred
before an INA0754.

FDSC00-15 19-26 One output of "Configuration Register" (1 per line).

This output is the data set control bit and can
be set by an OTA0154.
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Signal Source

Name LBD Description

FEORF 8/D13 Flip Flop set everytime the AMLC gets End of Range
on Receive DMA/DMC channel. Is reset by an INA0754.

FLOOP0OO-15 19-26 An output of "Configuration Register" (1 per line).

' These outputs cause Transmit Data to be looped
back to become Receive Data for on line test pur-
poses.

FMICRE 15/K09 This Flip Flop is set to enable the PROM common
control logic to service a line.

FMSP00-15 19-26 This Flip Flop is a control function set at the
same time as the UART Transmit Buffer is loaded
to cause line to mark or space if FVCHR 1is not
set.

FRD01-08 15/F04, 8 Bit register used for staticizing Received Data

07 from UARTs.

FRDAV 15/F02 An output of Register used to staticize UART
status. This is "Receive Data Available".

FRDFE 15/F02 "Received Data Framing Error'. An output of
Register used to staticize UART status.

FRDPE 15/F02 "Received Data Parity Error". An output of
Register used to staticize UART status.

FRNEN "11/F08 "Run Enable Flip Flop". Enables AMLC to run
from crystal clock.

FRSYN 11/H15 Flip Flop to resynchronize internal clocks
after control logic has used CPU pulses such
as DENAE § MYDST.

FTMDOO-15 19-26 A Flip Flop number (1 per line) that controls
Transmit Data out to EIA interface.

FVCHO00-15 19-26 Valid character Flip Flop (1 per line). This
Flip is set if bit 1 in the CPU word contain-
ing transmit character is set. If this Flip
Flop is reset data out will be mark or space
‘and not a normal character.

GINIT 8/K11 Decoded OCP1754 with CPU strobe. This is the

initialize instruction from the CPU.

I-37
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Signal Source

Name LBD Description

FINST-A 14/E04 Decode of INA0754 and Strobe. This signal clears
EOR Flip Flop and'"Character Time Interrupt" Flip
Flops.

GINT 14/N03 AMLC Interrupt. This signal is ANDED with
FMASK+ to interrupt CPU.

GINTE 14/M01 Part of AMLC interrupt logic. OR of "Character
Time Interrupt" and '"Change of Data Set Status
Interrupt" (Model 5002, 5004).

GBRK 15/K05 Decode of UART status and Line Control word to
indicate AMLC has received a Break Character.

GCHZR 15/K07 Decode of an "All Zero'" Character. Receive only.

GCLR 14/E03 Puise that loads "Line Number'" and 'Character
Time Interrupt' into status register.

GDBSY 8/G10 "AMLC Busy' signal. This signal true will cause
the AMLC to respond '"Not Ready" to all PIO except
OCP's and INA0754 (Input AMLC Status).

GECHM 15/K05 Decode of "Echo Back Enable", "yalid Character
Received" to enable hardware echo of received
character.

GLSCO0-3 15/X05 4-bit line number. These four bits are an OR
of the "Line Scan Counter” and "RD1-4". RD1-4
is the line number from an OTA0054, 0154, 0254 or
0354 instruction.

GMKSP+A 13/P03 OR of RD2 and RPM03. This signal controls the

GMKSP+B MARK/SPACE Flip Flop.in the '"Line Interface
Logic" when a new character is output to the
UART.

GRCDMX 15/K04 Signal to common control logic to indicate a
valid character has been received.

GRDA0QO-15 13/J03 "Reset Data Available'. Sixteen decoded signals
to reset UART "Data Available" flags.

GRDFE 10/K15 "Received Data Framing Error'. Input to CPU of
Framing Error Flag.

GRDPE 10/B15 "Received Data Parity Error". Input to CPU

of Parity Error Flag.
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- Signal Source
Name LBD Description

GSKIP 16/T04 When this signal is true PROM address will incre-
ment by two (2).

GSSTP 11/C06 AND of '"NOT NORMAL MODE'" § "NOT RUN ENABLE".
Used as an enable for OCP "Single Step".

GSTDMX 15/K04 Signal to common control logic to signal that
UART status should be reported to CPU. i.e.,
Break character received, overrun, etc.

GUNRN 16/M04 Underrun signal. i.e., In word from transmit
dedicated cell in CPU, bits 1, 2 and 3 were not
set.

GVCHR+A 13/P03 OR of RD1 and RPM02. This signal controls to

GVCHR+B Valid Character Flip Flop in the "Line Inter-
fact Logic'" when a new character is output to
the UART.

MODEO Source of signals for CPU mode lines used during

MODE1 15/S512 PIO, DMX and Interrupt cycles.

MODE 2

MODE4

MSTCL- 8 '""MASTER CLEAR" Signal. OR of SYSCL and OCP1754.

MSTCL+X

MSTCL+ 8 "MASTER CLEAR" Signal. OR of SYSCL and FINIT.

MSTCL+A - Used to reset UARTs.

MUXA1 10/D01 Address bits to '"Data Input Multiplexer'.

MUXA2 10/D02

PRM01-08 16/C03 PROM with 24 bit word. Used to sequence common

PRM09-16 16/C06 control logic.

PRM17-24 16/C10

PRMAO-4 16/N13 PROM address bits from ALU and 1/2 address at
16/T13.

PVLVP Used to hold unused inputs to Logic 1.

RILNO-3 14/J02 Line number stored in "Character Time Interrupt

Register".

I-28
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Signal Source
Name LBD Description
RCLA05-16 12/E03 12 bit output holding register for programmable
12/E08 clock constant.
RCTIE 14/TO07 "Character Time Interrupt Enable'. Output of RAMC.
RD01-16 9/M02 Data Buffer Register. Register for temporarily
9/M05 holding data from CPU. Used for Transmit Char-
9/M038 acter (after DMT) and when OTA0054, 0154, 0254
9/M11 and 0354 instructions are performed.
RDATO00-15 17 Received Data for sixteen lines 00-15.
RECHM 14/TO07 "Echo Back Enable'. Output of RAMC.
RFI0Al1-4 15/509 Address bits for RAMA. This RAM holds DMA/C
address, etc.
RLSCO-3  15/505 Outputs of Line Scan Counter.
RLSCRY 15/S05 Carry output of Line Scan Counter. Used to
Reset the Initialize Flip Flop FINIT.
RPMO01-06 16/J03 Holding register (24 bit) for output of PROM.
RPM07-12 16/J05 ‘ _
RPM13-18 16/J08
RPM19-24 16/J11 #
RRCOL 14/T07 "Receive Off but Report Open Line (or Break)".
Output of RAMC.
RRCEN 14/T07 "Receive Enable" Output of RAMC.
RSYN 11/D15 Set/Reset control for FRSYN Flip Flop.
RTXEN 14/T10 "Transmit Enable'. Output of RAMC.
SCINO-3 27/W14 Outputs of register holding line number for
"Change of Data Set Status' interrupt. (Model
5002, 5004 only).
SCINH 15/P01 "Scan Inhibit". Halts line scan when a UART
needs service or FIOBY is set.
SCKA00-15 3 bit output of Line Configuration Register.
SCKB00-15 19-26 Used as an address to select 1 of 8 baud rate
SCKC00-15 clocks.
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Signal Source -

Name LBD Description

SDCC 16/M02 Select signal used to select source for "Valid
Character" and '"Mask/Space' signals to Line
Interface Logic.

SMICE 15/F09 Set enable for FMICRE.

SSCINT 27/S14 Write pulse to write line number into status
register for '"Change of Data Set Status" and
to write new Data Set Status into RAM (ODSSA,
B, C and D). (Models 5002, 5004 only).

SSCHG 27/C08 "Data Set Status Changed". Output of Comparator.
(Models 5002, 5004 only).

STXBE 15/C02 Set enable for Transmit buffer empty Flip Flop
in UART status register.

TCLK 11/C05 Output of crystal oscillator.

TCLS00-15 13/D08 16 strobe pulses used to load configurations
into UART and associated "Line Configuration
Register'".

TDATO00-15 Transmit Data.

TDLOO-15 13/J08 "Transmit Data Load Strobe". One per UART
used to load Transmit Character into UART.

TLRD 16/N07 "Load RD Register Strobe'". OR of MYDST and
OTAST.

TREE00-15 19-26 "Transmit Register Empty'. UART output.

TSSTP 11/D07 Decoded OCP0154 with Strobe. (Single Step
pulse).

UARST 13/E06 Strobe pulse. Part of "Reset Data Available"
and "Transmit Data Load" pulses.

WDSS 27/B03 "Write Data Set Status Strobe". Pulse used to

write New DSS into RAM.

I-24
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7.2 SIGNAL MNEMONIC DSC

Signal Source

_Name LBD Description

OUTPT Signal from AMLC to put inhibit tri-state drivers
on DSC, i.e., put bidirectional bus in output
mode.

IDSCA 03/R04 Data Set Status signals, inputs to tri-state

IDSCR 05/R04 drivers.

IDSCC 07/R04

IDSCD 09/R04

ADRAA 1 of 4 select address from AMLC.

ADRAB

BCLEAR-A 02/D11 Clear DSC signal. This is AMLC CLEAR- signal

BCLEAR-B 04/D11 regenerated.

BCLEAR-C 06/D11

BCLEAR-D 08/D11

CLEAR Clear DSC signal from AMLC.

DSC1+

DSC2+ 2,4,6,8 Four "Data Set Control' bits (4 per line)

DSC3+ outputs of EIA drivers.

DSC4+

DSC1- Four "Data Set Control' bits, outputs of

DSC2- 2,4,6,8 Data Set Control Registers (one per line).

DSC3-

DSC4 -

DSCSA+ Bidirectional bus from AMLC when an A, B, C

DSCSB+ or D is after + sign. When a 1, 2, 3 or 4

DSCSC+ is after the + sign these signals are the

DSCSD+ outputs of buffer logic on DSC board.

DSS1+ Four "Data Set Status' bits from modem. Line

DSS2+ number is after + sign.

DSS3+

DSS4+

DSS1- Four "Data Set Status' bits, outputs of EIA

DSS2- receivers. Line number is after - sign.

DSS3-

DSS4-

LOADA Signal from AMLC used to load 1 of 16 "Data Set

LOADB Control Registers'.

LOADC

LOADD
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Signal Source ‘

Name LBD Description

SELCT+A Four signals from AMLC. EAch one selects a
SELCT+B group of four lines on the DSC.

SELCT+C

SELCT+D

I-40
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SOFTWARE AIDS

This section contains outlines for start-up and run routines
for the AMLC. They are intended purely as aids to someone
writing a driver or a test routine. (See section 8.1, 8.2,
8.3).

Section 8.4 contains some simple routines used in the factory
to check out transmit and receive operation. They are intended
to run continuously to enable use of an oscilloscope when de-
bugging.

8.1 Start Up Procedure

Operation Instruction

1. Identify all AMLCs in system INA'11XX
2. 1Initialize controller and clear OCP'1754

all line control flags in RAMC
(i.e., Tx Enable, RcEnable, etc)

3. Set up Transmit DMT Channel. OTA'1554
i.e., output base address of
block of 16 dedicated cells
for transmit characters

4. Set up 2 Receive DMA/DMC See CPV reference
Channels in CPU manual

5. Output Receive DMA/C address OTA'1454

: to AMLC

5a. Set up Vector Address in CPU

6. Output Interrupt Vector Address OTA'1654
to AMLC

7. Set Interrupt Mask OCP'1554

8. Output Constant for Programmable OTA'1754

Baud Rate Clock
At this point, if the AMLC configuration is known all
lines can be configured by an OTA'0154 and later when
it is wished to transmit or receive an OTA'0254
OR

If polling terminals which are not all the same speed
or data format, the OTA'0154 (configuration) may be
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. Interrupt l
performed just prior to the OTA'0254 (Transmit Enable - ‘ *
Receive Enable, etc.) ’ : Check receive Tumble Table (lst or 2nd
, ’ : pbuffer dependent upon BIT 8) if soft-
. . ' ' ware is character oriented (ie.DOSVM,
Either way OTA'0154 always precedes OTA'0Z54. / &ST. noftware echo-back, etc.) rather than
8.2 Continuation Procedures ' message oriented.
These can vary from system to system, but the flow (BIT 1=0)
chart in Figure 8l will give a general picture. No
8.3 Shut-Down Procedure (BIT
_There is no specific shut-down procedure. Some systems
may have Receive Enable on all the time and rely on soft-
ware recognition of a specific character where initia- o (BIT 8=1) _
tion of communication is from an outside source. : (BIT 7=1)} Yes
No
Other systems would always shut down Transmit Enable (BIT Service line identified by line #
and Receive Enable when communication with line is not in BITS 3-6. Do OTA'0054 then INA'O054
required. Action depends on data set status and
) . v# network operation.
8.4.a Transmit on One Line Set-up 2nd Set-up lst
DMA/C Receive DMA/C Receive
o ) : buffer as per buffer as per A
1000 OCP 1754 Initialize. CPU ref. man. CPU ref. man. '
1 LDA 1100 .
2 OTA 1554 Output DMT Address. & | Exit
3 JMP 1002 )
4 LDA 1101 ’ Sort ?ecelved
5 OTA 154 Output Line Configuration. data into ‘ Note: 1. When fetching next ‘character
6 JMP 1005 line specific a pointer must be incremented for
7 LDA 1103 Fetch T Data. ' buffers. each line. If there is no next
10 STA* 1100 Store in Dedicated Cell. L_‘ character the line may be turned
11 LDA 1102 off (ie. transmit disable with
12 OTA 254 Turn On Transmit. OTA' 0254) or allowed to idle with
13 JMP 1012 _ dedicated cell empty.
BIT 10=0
14 LDA* 1100 ( )
15 SZE Check Dedicated Cell. No
16 JMP 1014 Go Back and Check Again.
17 LDA 1103 Empty, Fetch Next Character. ISt o
20 STA* 1100 Store in Dedicated Cell. TECY e ———rs nterrupta”
21 JMP 1014 Retgrn & Check. Eedicated cells in (BIT9=0)
‘Dedicated Cell FPU Memory & fetch (BITO9=1)
hext character - es
1100  20XX DMT Base Address (AMLC ignores XX). lvhen cell is Check transmit dedicated
1 XX0333 (1200 baud, 2 stops, no parity, cleared. cells for group of lines
8 bit char) ee Note 1 identified by line #
2 XX0010 (Transmit Enable) NOTE 1. | (BITS 13-16) and fetch
3 100NNN Transmit Character with valid next Char. when cell is}
' character bit (bit 1) set. cleared.
See Note 1
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XX

Line Number 00-17 (Octal).
NNN

Transmit Character 000-377 (Octal).

This program will output continuously on the selected
line (XX) the character of your choice (NNN).

The data may be observed as TDATXX+. (e.g., TDATOO+
at 19/J05 for line 00) on the oscilloscope. The EIA
output (i.e., +12 v to -12 v signal swing) may be
checked as TDATXX-.

NOTE 1: 1If the Line Configuration is changed from
XX0333 to XX1333 the transmit character can be observed
looped back as RDATXX+A.

8.4.b Transmit and Receive on One Line

1000 OCP 1754 Initialize.
1 LDA 1100
2 OTA 1554 Output DMT Address.
3 JMP 1002
4 LDA 1101
5 STA 20
6 STA 21
7 LDA 1102 Set Up DMA Channels. See Note 1.

10 STA 21

11 STA 23
12 LDA 1103
13 OTA 1454
14 JMP 1013
15 LDA 1104
16 OTA 154
17 JMP 1016
20 LDA 1105
21 OTA 1654
22 JMP 1021
23 LDA 1106
24 OTA 254
25 JMP 1024
26 417

27 401

30 OCP 1554
31 LDA 1107
32 STA* 1100
33 LDA* 1100
34 SZE

35 JMP 1033
36 INA 1620
-37 ~ STA 1110 Note 2.
40 LDA* 1110
41 OTA 1720
42 JMP 1031

Output DMA Channel Address.
Output Line Configuration
- Output Int. Vect. Address.

Turn On Transmit and Receive.

Set Interrupt Mask.
Fetch T. Character.
Store in Dedicated Cell.
Check Dedicated Cell.

Cell Empty, Fill Again.
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1100 20XX DMT Address.

1 177540 (Ten Character Range).

2 1400 Receive Buffer Base Address.

3 20 DMA Channel.

4 XX1333 (1200 baud, 2 stops, no parity,

loop, 8 bit character).
5 1200
6 XX0011 (Receive and Transmit Enable).
7 100NNN Transmit Character.
0

1200 1300

1300 DAC
1 SKS 454
2 JMP 1000
3 HLT

3 -y
Skip If Not Interruption=
Return to 1000.

NOTE 1: Both DMA buffers are set up for the same
address. :

NOTE 2: The code in locations 1036-1040 enables the
contents of any memory location addressed from the
sense switches to be displayed on the Control Panel.

XX = Line Number 00 - 17 (Octal).
NNN = Transmit Character 000 - 377 (Octal).
CABLING

. A variety of cabling arrangements are possible with the

AMLC. Figure 9.1 shows an AMLC with the various types
of cable used with models 5052, 5054, 5075. The table
is an outline description of the various cable types.

Figure 9.2 shows the cablihg arrangements for an AMLC
model 5002 (5004 requires four cables). The table is
an outline description of the cable and adapters.

Table 9.1 summarizes the various cables and adapters
available on the AMLC and shows the pin/connector as-
signments at the user end.

For more detailed cable information refer to actual
cable drawings.
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FIGURE 9.1
ASYHCHRONCUS MULTILINE CONTROLLERS (AMLC)
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‘Cable TXEe Description
'CBL1469-001 Cable from AMLC to four male EIA connectors (30').

CBL1470-001
CBL1457-001

Cable from AMLC to four female EIA connectors (30').
Cable from AMLC to four 4-wire spade lug terminations

(30'). (for 20 ma current loop)
- CBL1456-001 Cable adapter from male EIA to female EIA (6").
CBL1458-001 Cable adapter from female EIA to character printer (6").

QY Amps@ svsa, s00d .
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FIGURE 9.2

ASYhCHRONOUS MULTILINE COMNTROLLER (AMLC)
FOR TYPE ]03/202 DATA SETS

R et TR P P 7_._...- R |
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Cable Type

CBL1258-001 Cable from AMLC and data set controller to four
male EIA connectors (30').

CBL1456-001 Cable adapter: male EIA to female EIA (6").
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| FIG2  ModEL 5002,5004 AMLC wWITH CARLE c& Li258 K
MODEL 5007,  CARLE CBL J258 S
LENGTH 3OFT. LINEH
i Z NOTEY! MoDEL 5004
g 'S IDENTICAL &xcerT
A IT REQUIRES Four
CABLES TO SERVICE
3 ‘e LlNGs' \ T T T T T u T T
z %ﬂj‘c:cr LINE # /AMLC  ConnECTOR 2 Pin,
o SN (o] i ]2][z]als]c]7]e] s]io] uz;asmzs\
A () [Clb|CIBIIR (A DIGDE DI2DIRIEIL EIT [E12 [E14[F ib [FIE [FI2 F14
L ]
; i ! £ 2 F3GF 4
CANNON PLUG a0 c3+c34c4oc+2;»3+1>3¢,w1>4253assezwems.fzzé wiFe | amic.
TYPE DB-19604-432 ®  [cis|cvrj e ey ms b7 o (i3 EI5|EIT iE” EI3IFIS F!‘.';Fl\ G
INTERCHANGE PLNe [oATA sET . lcarlenslen|callDasivaspmpa [e23]es €30 [Eal[Faslraz 35 rai
SIGNAL NS, Al ~ PIN # ceITT ‘ e maolear )
GRoLrD 2T z 102 - D a3icRic2d CBT’h}l% D2\ D2OP2Y EIB[E2| E29[ER7 FIE’iF?_i;"?-‘) _f
YA l’& 2 - 28— 103 € (C141020,C30/C53DI4 D22 D038 [EILELDE30 |E35 Fil F2ufFso e
L = i . i
RECEIVE @] c a o4 E |Ci5ices C3) “9;})‘5 D23 D3] (DIOIEIS £931 5'19 FICF22! F‘A\!Fa?i
BATA \J . | G Cl(;;czq c22 C-’H)l])!(, ‘DQ_‘}T)}? DiDIELIE24:127 EAdFU’—nFZ’t F3oi F 1 _ DS
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PATA SET ConNTROL ,\ s . ] i T CIECR6[CHIA2DIE 126 D3 DA2ICIGIELLE E42F!8 FZ(: 34.-*‘!
> 1 - p-arf- 1 -
DS | I\ I& | © K |CI9]Ce7|e35]C43IDI9 27 | Dasias (€IS E27£35. :43 Ff9 v ’Z/'- «; “f.‘.: i
S : 20 108-2 "L lconlcorlcac/catlbanhas vae bas gaceEle Hff"'“' Pl S
DSS3 ._________,{ L '4‘ (eELL 02 ﬁ‘é"“’) ‘ i ? . ]
DSS4 M&N & 25 MAKE BUSY ; 3 .
| BELL N3 ' l ! ' ll
DATR SET STATUS /1 " 5' : h !
©5C] *59A 106 V
' /l\ T e NoTE 2. OTHER  AsS(GNMenwTSs of  THE
pece <] — ‘o7 FouR  Dsc/DSS  Lews  BY  moniFvinG
| - Cad
BSCY @ K 3; 109 THE cawwe,
DSC4 ——~<M8‘)h} = R SUPERVISORY (e 000
TWS  LOGIC IS REPOITED T [,_6__ RECYH bATA,( )
For ©ACH wnwE P ’
(%% on 5002, X6 N 5004) ngfgcsgc,ﬂm
SEE TABLE.
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MODEL 5082,5054

AMLC.

CABLY CBL 1469 Fl C‘)l
LerfHTH 30T L'NE#
7 NOTE | : MoODEL 5054
<o —— '
PRIME g 19 IDENTICAL EXCEPT
cPU 4 IT  ReQuires FouRrR
3 CABLES To saRvIcE
2 SIXTEEN LINES.
|
o
CAnmoN PLUG
TYPE DB-I19604 - 432,
CANNON
AMLC INTMCHANG?’ ‘;}l,)f‘ ©ATA
CIRCUITS CONN/PIh/ P SET.
E ‘ A 5 CcITT SIGHAL,
TRANSM!IT \ 7
DATA. / 103
DATA SET
SIGNAL GRound | C 5
102
RECEIWVE 48;1 D 3
DATA \% o4
DATA SET /'/ € &
STATUS 109
THIS  poGIC 1S
REPEATED  PoR EVERY °A .
LINE (<8 on soS2, RT oF
_..%l6 on_5054) CABLE CBL 1469,
SEE TABLE —_
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CABLE

il 1ABA.

AMLC LINE # / AMLC CONNECTOR £ PIN#E
conry T
PIN Jo 1213145 67800 |2)13ia|i5
A CBATICIVAYDISI7 DI DI EIS BT EN [EB RIS FIZFIT i3
4 b
B icoc7.cs'el ipoo7ds b1 [E9|67]ES [k Fo F7ESF
C |lew c.\x%uz Cl4ibig DI1g]mi2 MJEH, EIS:EIR m#;e'mz}'szﬁw
| |
D IS CHI DA D3 DATIDAIEIBEIS ERD EATFILFIST 35 F4 |
b
£ leslcolasleaspas oz mshaslezsieneas e m!mﬁ; 25723
|1

NoTe 2 |

FoR OTHER ASSIGNMENTS OF

DATA s€T sTATUS (€) AND  DATA

SET CONTROL (B) MODIFICAT/ows
MUST BE MADE -TD THE CABLE

BY REHMOVING & REASSIGNING PINS.
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TABLE 9.1

AAMLC, CABLES , CABLE SICNAL /ConNECToR PIN LIST
sienAl [/ Piv # (A‘r ETIA ConnNECTOR)
k . 049% 25 BN
Swdgl g Ezssty
2-—‘2 Q QJOQF‘%Q'Q? ES TN
_ ® F & 29 @ w Sk ru>ACY
CABLE §8zc2 Mwa grzitiuga
=+ FESL 3 T EE Eavsel
CRLl4bi-001i2 3 4 5§ (4-)2()7
-3
CBL1470-00)| 3 2. 9 20(2028)7
J1-J4 _(425)
CBL- 1456- 001 |3 2 9 20(208) 7
ASAPTS 1469 @4>5
T 1470,
CBLIA58-001 |3 2 2 N [L>8\7.
ADAPTS 14770 7o 22
CHARACTER

PRINTER (3127)

t
R

ChbL 1258-001 |2 3 (11714)'745& 56 & 201 1225
, (2s1) |
CBL 1457-001 |V V Vil
vV I
]
v =

LUC. TERMINVATION

The table above summarizes cable signal/connector pin assignments
for standard cables between AMLC and serial I/0 devices and data
sets. All connectors, except lug terminations, are EIA-compatible.

I- 46



TRe TRT TRe TRs TR4 TRz TRz Tk

(32 (32) (31) B (23) 28 (27) (26)

TRANSHMNWTTER
HOLTING REGISTER
> TRANSOMI T o STRART
REGISTIE R 5 81T

(22) THRL

(22) THRE

(25} TrRO

(24) TRE

{as) PT

L A

- CONTROL REQISTER,

¥
.1moRD LENGTH
GATIN G
A ) 4
RECEIVE DATA Rev'D
RECISTER LETECT
I \
o ERROR
FLAGS _ RECE W ER
Hoipin s, WEGISIE R

(13) G4) (15)

PE FE O€

(5Y Ly (73 (8) {a) Gio) in} L2k

RRs RKR1 RRe RRs R4 RRz RRz RF

(36) SBS
(1) Ves
(2) Vee
(3) Voo

(2v) mR

(19) DR

(18) DRR

(4) RRD




PIN# SYMBOL NAME

(1) Vss +5v Supply

(2) Vgg -12v Supply

(3) vdad Ground

(4) RRD Receive Register Disconnect
(5-12) RRx Receive Holding Register Data
(13) PE Parity Error

(14) FE Framing Error

(15) OE Overrun Error

(16) SFD Status Flags Disconnect

(17) RRC Receiver Register Clock

(18) DRR Data Received Reset

(19) DR Data Received

(20) RI Receiver Input

(21) MR Master Reset

(22) THRE

Trans.Holding Reg.Empty

DESCRIPTION

disconnects holding reg.outputs from RR8-RR1
data outputs

character right justified RR1=LSB, parallel
received data parity

received character has no valid stop bit
previously received character was not read

(DR not reset) before the present character was
transferred to Rec.Holding Register

disconnects PE, FE, OE & THRE outputs

16 times faster than desired receiver shift rate

resets DR line

entire character has been received & transferred to
Rec.Holding Reg.

serial input data; enters Rec.Reg.as determined
by character length, parity & no. of stop bits;
high level when data is not being received

clears logic after power on; resets all registers
& sets serial output to a high level output voltage

Holding Reg.has transferred its contents to Trans.
Reg.& thus may be loaded with a new character.
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Trans.Holding Reg.Load

Trans.Reg.Empty

Trans.Reg.Output

Trans.Reg.Data Inputs
Control Reg.Load
Parity Inhibit

Stop Bit(s) Select

Word Length Select

Even Parity Enable

PIN$ SYMBOL NAME
(23) THRL
(24) TRE
(25) TRO
(26-33) TRx
(34) CRL
(35) PI
(36) SBS
(37-38) WLSx
(39) EPE
(40) TRC

Trans.Reg.Clock

DESCRIPTION

when low enter character into Trans.Holding Reg.
low to high transfer character to Trans.Regq.

(if Trans.Reg. is not in process of transmitting
a character)

Trans.Reg. has completed serial transmission of full
character including stop bits (remains at high level
until start of transmission of next character)

Contents of Trans.Reg.serially shifted out on this
line

parallel 8-bit character input to Trans.Holding Reg.
loads Control Reg.with control bits

inhibits pafity generation and verification

selects # of Stop Bits generated after Parity Bit
during transmissionjHI=two stop bits

LO=single stop bit

Combination of these two bits selects 1 of 4
character length

selects even/odd parity HI=even LO=o0dd

16 times faster than desired transmitter shift rate

*If a character is being transmitted the transfer is
delayed until its transmission is completed, when
completed new character transferred simultaneously
with the initiation of the serial transmission of the
new character.
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W/RE LIST LTR| DATE REVISION DR. | CK.

FROM | To |coLan |comments A Pubs| Retépsco IO |y
B |#/cizs| REviSes PER Ecn 156G Fr {161,

T6- 92 [V77- @3] BLACK el perseneas AN
T6-43 |TT7-02| WHI7TE
T6-20 [F7T7- 89| Brown [SEENGTE 7 | A
T6-08|777-08| rReD  |s€c NoTeY| A
T6-B7|vT7-47| GREEeN

TUMPER LIST
FROMM 70 Colok COMMENTS SEE NOTE *) SEE NoTE * 5 s£e NoTE %y
TT7-44|777-45| FED
TT7-4%|777-2d | ReD  |see wore?y @

1;

REV.

[E8E 156 -xxx| E

DWG. NO.

/
/J!
!
/
— SEE NOTES ¥/ £ 22
/.50 ﬂ—‘
o |
i
SN | s— ~o9yo|yoFT terr
-022 |62FT X afr
3) SEE NOTE 6 -oz/) |FzFT * RFT
- ~020 [IOFT % GIN
-00/! [N 2N
_ ~ XXX L7 (LeNGTH)
NOTES: , : [MATERIAL DWN
I STOMP MARKINGS T & TT7 IN WHITE INK .19 HIGH /e PRIME COMPUTER, INC.
: 7Y
POSITICNG L BPPREX/MATELY RS SHOWN. SEE RBonr T — NATICK, MASS.
O, TT MARKINGS INDICATE TUMPER END OF CRBLE, R R AP A
3. £Q UIVALENT CONNECTORS MAY BE SUBs7/7U7ED UNLESS OTHERWISE SPECIFIED ENG',{ ) fi ~F / M A
d. PIGTAIL RED WIRE FRoOm T7ENT %/ TUMPER 70 TT7-0F. —REMOVE ALL BURRS AND A'\z, RIS C/[?BL E) FEM/?A £ £ z f;
5.7YFE PART NO RAND REY IN BLRACK ON (TEM % 7 FS SHOWN, SHARP EDGES: APPRD A - = -
€ CUT ITEM & To DIM SHOWN, TYPE IN BLACK IN SPACE PROVIDED THE WCRD —DIMENSIONS ARE IN INGHES 70 FEMPLE FT
'CONTRGLLER', LOCATE ON JG APPROX AS SHOWN. ' m- | T Y anaies |UsEoon v =
’ LE NON & | SIZE | DWG. NO. o oy~ | REVe
A7. WHEN ALPHA WIRE IS USED THE BROWN WIRE IS ORANGE . =@ =05 =12 [nedassy SHEET ,2:(; CICRBLI4LE-XX|CE,
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WIRE CET |LTR] DATE | REVISION Tor ] ok
FROM TO COLOR|COMNENT
Ji- 2 Jz- 2 RED
Ji-3 JdJdz- 3 GRN
JI-7 J2-7 BLK
D J1-8 |Jz-1 | BRN D
Ji-5 Jz- 58 WHT
J2-6 |Jz-8%] RED |JUMPER
Jz-8%|Jz-20 | RED |JUMPER

7N
5§ ) SEE NOTE |

Vs 8) SEE NOTE 3
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P TR
/‘

re P |
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| . ‘ 5 o~ ]
10 &

-75 . s \<@ SEE NOTE 2 1
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SEE NOTE 4 | L__ _,_i
S E4 ‘\IO /.50 B

NOTES:—

l. STAMF MARKINGS Jlész .19 HIGH WITH
WHITE INK. LOCATE APPROX AS GHOWN.

¥ 2. DOUBLE CRIMP WIRES ONPIN 8 OF J2.

3. TYPE PART NO. AND REVISION IN BLACK ON
ITEM& AS SHOWN.

4. CUTITEMIOTO DIM SHOWN, TYPE IN BLACIK N

SPACE PROVIDED THE WORDS'L. PRINTER"
LOCATE ON J2 APPROX AS SHOWN. [ MATERIAL DWN 5
A W g lay,, PRIME COMPUTER, INC. A
SEE Bom T b NATICK, MASS.
: y.:yf‘f,/'!fv,ﬁ ’ o o
UNLESS OTHERWISE SPECIFIED JENG o 495 CABLE \ ADAPTEK

—REMOVE ALL BURRS AND [ ey
gl

e At s FEMALE ETA 19 CENTRONIC
—DIMENSIONS ARE IN. INCHES PRINT &
-~ TOLERANCES L LI
-2 XX XXX  ANGLES |USED ON SCALE NONE _ SIZE[DWG. N - [RE
=02 =005 =1/ INEXTASSY 3/127- 902 |SHEET | OF / C Bl LEdA
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RE LIST DATE REVISION DR. CK.
Wi ‘ 5/(/73 | RELER S0 ¢ | ey
FRom | TO | COLOR [COMMENTS Ty |REDESIGNED f 7ART * Feomt 5031 B0 |7€ B | 2€ 1
a5 1Jl-2 | RED 2/e7/7s|WIRE L1ST REVISED PER ECR 1997 |J€Y, |QE
Cl~la |J1-7 BLACK
C1-331J1-3  |GrEeN i
C1-9 |JI-20 |WHITE VN
cl-29 |J!1-8 BROWN | NOTE Il | A
PN SEEMOTEL —
Ji
w "
B TVA
C"]T \JZ—Z RED /? 5 PLACES
cl-18 (J2-7 BLACK
C1-35 {J2-3 IGREEN 2Y3)4)sEeNoTE2
Ci-7 |J2-20 wHITE YN @ m l
C1-27 {J2-8 BrowN | NOTE U |
i PN
| ‘ ! 8
- .~ ¢ —] J2
ci-1l |J3-2 ! mED ™ o \
Cl-lz |J3-7  BLACK \
C1-3%1J3-3 ![GREEN — — v
; NG A—
cl-5 |J3-20 \WHITE A c CBL e ) ( ) |
C1-25|J3-8 |BROWN|NOTE N | A Rev D ___——/ \—_—_L /
e TYP J3
ci-13 |J4-2 | RED = - A =
Cl-14 [y4-7 BLACK /
cl-41 lj4-3 |cReen SEE NoTE S
cl-1 [J4-20 [wHITE VAN B
Cl-23 |J4-8 [BROWN| NoTE W |, (1l (8 -
| J4
o
x ) 56
- =
|
"PROPRIETARY RIGHTS: These drawings contain informationf
deemed proprietary to Prime Computer. Inc. and are fo bel
NCTES: SEE NOTE # 0 used oniy for the purpose for which Lhey are submitted, and
' aE?rEPINI\ZHIZZ S':\‘T(;liNC lF?\ PJP'RTG’;Rziq:St; olv?/rxfl-, e N turitier shai not be copied in whole o1 1n 23+t without expresg
2. INSERT KE.Y, ITEM & BETWEEN SLOTS 25/26$ 27/28 writien permission obtaiied from Prime Compuier.”
GFITEM 2. Al-902 |97 te"| 19\ £ 47
3. EQUIVALFNT CONNECTORS MAY BE SUBSTITUTED. » e T ST
A 4. Dl-901 [9'Fé" 166" T | wg%m,w 8l2/73 PRIME COMPUTER, INC.
_Z.TYFE PART # AND REVISION N BLACK ON ITEM 14 AS SHOWN. T 601 o7 e 2, T SEE BOM Hé “ 9 Y NATICK, MASS.
7. _ S M. B’ — 'ﬁ@#‘d_‘ e
8, FOR SIGNAL NAMES REFER TO LBD 1208 . RXX | DIM A DIM B e AL BRE s R FIED E@/} LT CA,BL',.E,AML C 10
S.SEE DWG INS |210 FGR CABLE CODING LOCATION. ity . = DATASETTYFEIO3R
!O.Tl‘r‘\l(f‘ziL.l;]!TTEO!\;:l ’CBAQEECUTOUT OF ITEM© TG INSURE TOIMENSIONS ARE 1. INCHES ﬁt! é%?r: 4ETA COGNNECTORS ]
) , y L3 XX XXX ANGLES }USED ON scalE NONE REV.
ANl WHEN ALPHA WIRE 1S USED THE BROWN WI/RE 1S GRANGE. e S e e Dzj,
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WIRE LIST L7R| DATE R_vi5 TN pr | -« |LTR| DATE ' REVISION DR. | CK.
S _ : 37 . W75 [ |Feicaonr ‘
FROM | TO !COLORMoMMEN-rs D |'fe/r5| PER ECN [C28 xA M A e |Feidhse, Hew|{en
_ G\ 72)7.| ADDED ~005 £-007 ETS A AUt Viny|REDRAWN " "peg €N /259 77 [{e\ |
Cli-15 J_l.-_i_i GRN ; , gz e/a:n ADDED -95:1 _ £7s. 4-61\71 C |5/3/75 | PER ECN (G0 W2 WP
Cl=16 | J1-7 . BLACK : ‘ 3 S74-77|REVISED PER ECR 2241-4A P [ / ,
Dic33li-2  reo | \ D
Ci=9 -9 ,WHI*E' CN '
",:;-29 JI-g* siowN ISEE NOTEW .
n-8% Ji-2o 'Rep  lzumree A\ s cTED &
Ji-4 |Ji-5 RED jJumPER . " - - “
JI-20%{Ji-6 . RED JUMPER
b : : & . DIM A’
rl—.’; JZ-3 L GRN | ' : ’ . . @
4 . N [ —
L | ci-ie -7 BlAck ) ‘ T
ci-35 jJe-2 ‘ RED 4 SEE NOTE2
C1-7 {ii-9 'wmre
£1-27 |Jz2-8% Brown ISEENOTEN ~ : D“H
v
Jo-4 [.2-5  Red qumpek S ; : '
c |z 8% [J2-20% RED | JumPeR | £\ \Q\) (s
J2-20* | J2-e RED JUMPER |\ y e ] J? see mares| €
Ci=it ]J3-3 | 6RN | ——
Cl-it2 |.3-7 | BLAlK|
C1-3%{J3-2 1 RED | '
Cl-5 [J3-9 |wHITE | cBLiu70
cl-2s J?,-B"f&llown:s:s NOTE 1l . c . | : gey);; :\\’/, L
> T3-4 [ 3-5 (RED i7umper 44—
J3-8% [ 3-20%RED . JumPER | A\ ) J3
J3-20%|J3-6c |RED JUMPER |4 E
Ci-:i3 |¢4-3 | GRN | ’I"I»\' S
Ci-t4 (47 | BiACK] p—g ) i sl
g - ! . . ~
£i-4' |.4-2 |RED ; ‘ } . / ? x|,
Blci ! Jies Jwwre R ) S L S 4 3
r-23 |4-g*|Beown: see NoTEu| (1] ) L o 58
- / mma '
- - P ‘ = . ' . +
Jiz 4 1,475 |RED |TMPER , / , : -950 [ 141 FTt2F7] 150 FT j S J4 y
J4-87 1 4-20% RED  |JumPER [\ : : i ) a
]
J4-20" |J4-t |RED [JUMPER |4\ : . ~~eY¢ 4
= —— , |B
~023 || /111 FT22FT| 120FT 7 i
- <022 /0l FT>2FT 110 FT ‘ ’ —
o@ SEE NOTE "/0 -02/ I EFT r2 FT 105 FT R PROTEISTARY RIBNTS: Trese dramngy contsn mlormatan Lo
NOTES ) ~O020 || 93FT t2FT IO2ZFT ° v B Geemed prodrietary i1 P1 ve Lsmouter 1ne end are to .
1. STAMP MARKINGS Cl, J! THRU 4 .19 HIGH IN US89 OF » Lt MNE Jurasie MO war s ey are surmines .: {
WHITE INK. PLSITICN APPRZX AS SHOWN, : . . - o8 s M08 G WESE 5 5 s e s ] :
2. INSERT KEY, ITEM 4 EETW=EN SL..Ts 25/25# 2.7/25 : . ' . WS JeIMSSON 04 e HLm 4 c My, s .
CF TEMZ. - L Lo
 BLEQUIVALENT CUNNECTGFRS MAY BE SUBSTITUTED . . i - .
¥ 4 DCUBLE CRIMP WIRES O PIN S8BND PIN 20 OF J1,J2, JS U4, USING I TEM 00766 FT T2 FT 7EF MATERIAL DWN . P
A~ 5 7re earT # anp Revision 1 BLACK oN 1TEM 1 AS f,:ow,, G\TEMe (o A% S fvn, £ PRIME COMPUTER, INC.
s ‘ . _ I O Y PN U RATICK, MASS. A-‘i’;
S% sws $O S penrion - G i CABLE AMLC TO INFOTOM.
T T c o DO . . —RE:, c
. s - e I . SHARP EDGES- )
© ;?‘Sui £ :Ef':- lr-3n N CU OuUT OF :TEMZ Tr PUPE —~DIMENSICNS ARE IN INCHES |ATT 10 4 EI A CON NECTORS
- _ P ‘ - —TOLERAICES
& 1. WHEN ALPHA WIRE SUSED THE BROWN WIRE 15 ORANGE. m-4 00/ | 2/FT2iFT 20T o aies [T = S B v
L : -XXX || /M A LENGTH REF] TR =05 =UZ [Nexy ASSy SHEET _ OF C CBL 1470 - XX X
S ~ T C—— — A T . T PP )
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WIRE LiS

= = o e LTR| DATE REVISION DR. | CK.
FROM D Co tT. COMMENTS ) A |7 Ve EFSED TR 767:(
g:'_'é '[ldi ggj)wm R l2-it74| REVISED PER ECN /50 % we ek
C133 | LUG | RED TI _ O | Moy | PER BN 1549 P2 R
cl1-9 LUG  |BLACK : D 7,»‘5.‘775 PEFR EC¢N 1628 sk yﬁk

C1-29 | LUG_|GREEN

CI-IT | LUG | WHT

UG | BROWH

LUG | RED- Te

L
L

ci-7 LUG | BLACK
LUG | GREEN

-1 LUG | WHT

=12 LIJS | BROWN

39 | LU4 | RED T

i

lielinial

-5 | UG | BLACK

C1-25 | LUG | GREEN

Cl-13 | LUG | WHT,

Ci-14 | LUG |BRAWN

Cl-4l | LUL | RED T4

ci-1 LG | BLACK : 4

Ci1-23 | LUG | GREEN

SEE NCTES 1.2.3
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SEE MOTE 4
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» 90
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N
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NOTES:
e I STAMPF MARKINGS 1 N CSWHTE INK .17 ~IGH AVERL X, A SHOWNL
Ql) SEE NCTE 5 2. INSERT «EY. ITFM 5 Bi Wi o InsrL K 1EE e
3.OINSPRT ITEM 3 iN SLOTS 2,2¢,%¢6 £ 44 -
4. TYPE PAKT MC. & WeVISIGN IN BLATK oW 1B i3 A% ardwM.
5. INSTALL ITEM 01 IN ¢U72LT ©F TYEM = 70 INSYRE TIGH) TWf TF 0 tp
6. FOR 20w I\ CUKIKTNT LCCP- BROWN LEAL Nt LTED
AT, WHEN ALPHA WIRE IS USED THE BROWN W/RE IS ORANGE .
MATERIAL DWN .
‘ _ N PRIME COMPUTER, INC.
Stk BCM R NATICK, MASS.
N I / [: - A [«4V]
UNLESS OTHERWISE SPECIFIED [ENG. B ! CAELE "\S"Y> )
e SR ESY LMLC TC RING TUNGUE
. o i o woes L TERMINATICHS _
m“ XX XXX ANGLES V4 SCALE_N(N . NO. A
.02 =05  12° |NEXTASSY S5j(.[- ¢/~ . |ISHEET | OF | | D (JBL"’r 57‘06' Jp <
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ror-nos

, TITLE: t
PRIME COMPUTER INC. AMLC - FOR
NATICK MASS. 103 / 102
DATA SETS
STANDARD COST .. B LINES
ITEM [SIZE [PART NUMBER |—————QUANTITY | DESCRIPTION STANDARD
I [ o lecre-901 [ 1] AMLC ASS'Y, 8L E.v, N
2 D [ 2068-901 1 DATA SET CONTROL, WiWw,
- ) Li\
» A
%
B
A
own‘j@f@ TITLE: BOM 2065-X XX "2_"
PRIME COMPUTER INC. CHK A oy DRTH SET (ONTRoOL [NHA. 5002 ¢ 5004 [SHT. LOFZ] ™=
NATICK MASS ENGT " ‘ e 1 or e T
3 H\SS \/ L E | 1726
APPRD:- C (V233 APl & 1Prve T 785
STANDARD COST, oate__ 2~ | W.W  BOARD 2 a1z e
ITEM |SIZE [PART NUMBER oo —AUANTITY DESCRIPTION STANDARD
I | D |ESAZoo-90l| | |1 RC.BD. SOCKET ASSY, D.5C. |
2 | ¢ ImMECas87 |1 |1 STIFFENER ASS'Y 1@
3 | ¢ [mecoz70 RE PINFIELD GUARD
4 | A |mMECo4i2 414 STAND-OFF, PINFIELD GUARD
S MEC0303-004 [10 |10 SCREW,RD.HILNYLON, #4-40X Y416
© MECO303-605| 5 |5 SCREW,PAN HEAD, #4-90 ¥ J6L6
7 MELQIS5 S 15 WASHER, FLAT FIBER o
3 MECO388-062] 5 |5 NUT, SELF LOCKING F4-40
2 I1CDDI%E 214 740%
10 ICDOIS! 214 7108
1 ICD0049 [4|R /4153
12 LCDOOSO 2|4 74155
13 zcozcnd (8 lle 74175
i4 Icpolie 214 8085
15 ICDO067 |8 16 1483
16 |Icpcoes | &]ie 1489
17 | A [NMECIz4s-0z2] 4 [ & CAPACITOR DIP ASS'Y ¢z
B A [MECI2e4-0i6l 2 [ 4 JUMPER DIP ASS'Y wié
19 | g |mEcorez |1 |1 LABEL, MoDEL § Sc€1AC NO.
20, ChowHa 2|2 7442 A\
1 RESOZge-153] 1] ) RESISTor NET ISKQ BRI .4&\
22 | B |Mec 2370-001 | | I LABEL, ECN Lo6 £
.y ~
o 2

« OWN. D57y TITLZZ BOM 5004-XXX R/:’
; chk.g 2L, %] MLC FOR NAA__ — TsAT Lor I
PRIME COMPUTER INC. s A 03/ 102 REV [ ECN TeRTREVI EEN 1T
NATICK MASS. e, B | REL |— | F 7547
APPRO. DATA SETS ¢ i d R @ Trer?
i ¢ D 17407 [KCT A _|PNc0
STANDARD COST DATE 16 LINES E /i D
GUANT [T STANDARD
ITEM |SIZE [PART NUMBER |t b DESCRIPTION Co8T
! D [20o78-902] AMLC ASS'Y e L EM A
e | D |2o6eB=-902] 1 DATA SET CONTROL WW.
A ]
£
OWN.. 2 */%% | TITLE! BOM Zocd  -XXX[*
PRIME COMPUTER INC. [ SHX. DATA SET CONTRONIE——— o LS
FRAMINGHAM, MASS. |ENG. ASS Y ECN |CKIREV] ECN ]CK
APPRD. W W, BOARL
STANDARD COST DATE
[ _QUANTITY Y
'TEM SIZE PART NUMBER ~301;-90Z - 03]|-004{~008}-C06}-COT}-C08] DESCR‘PTION STéggTRD
23 | & |micis99-004) 2 | 4 LABEL, T/ CoONN. IDENT1F1CA 770N
PBF-004A




PRIME COMPUTER INC.

DWN. 14174 |

TITLE:

CHK. 78 Y23/,

AMLC BOARD ASSY

NATICK MASS. NGO 2o os| FOR.DSC E.V, - [FEVIECR TCk)
_ APPRD. S901: 8 LINES A N
STANDARD COST DATE 20¢2: 16 LINES C 6/22‘/ 7= Lu\,aw
ITEM |SIZE |PART NUMBER |- — Ry DESCRIPTION STANDARD
\ D [PeBIT3%-001] | | 1 PC BOARD, AMLC
2 C |MECOSE8T 1] STIFRENER, A3SY, PC BD,
3 MECo303-c0s| 5 [s SCREMW PAN HEAD, 4-40X5/16 16 | A
4 MECO3S56 /o }io WASHER, FLAT FipRE Wdé
S MEC0388-02] 5 | S NUT, SELF LOCRING 4 4.0
© | B |MECI406-00) |2 | 9 BUS BAR, INSULATED
7 WIR1365-004 A/,z Afp WIRE, 30 AWG YELLOW
8 CAPOIZD 124]142 CAPACITOR, CER BISK .0luf, 2SV
9 | B Hectso-cowf 1 | I/0 commMd IOEMTIEICAT ion A\
10 XTLOGDY | ' OSCILLATOR, 7,372400H3
Vi Icbooas |ée e 74.HOO
'S ICbooze 212 7a4HOL
13 whooas 2 ji2 74H0&
14 IcHhoo29 51s 74108
5 Tnoo 30 4 la 74H1 0
e TLhoOC 3! 4 is T4
17 ICDHOO3RE R 7aH2Zo
= ICDOO 2% 2z RECE
19 ICHOO3S 212 T4 H3O
zo ICDOORT K TaHIG
21 fth ooy 2le TeHEC
22 T hoodo 1 TENE 3
ror-o0eA JREVT SAONT i
OWN. w8, ‘%7 [ TITLE: BOM 2078 -XXX|E'
PRIME COMPUTER INC. [ AMLC TOARD ASSY [REE——— Tsmorl /-
NATICK MASS. ENG. FOR DSC [REV.] ECN JCKJREV.] ECN [ CK
APPRD. -90\: 8 LINES
~90z: |& LINES
STANDARD COST DATE EN. )
ITEM |SIZE |PART NUMBER |- —— AT DESCRIPTION STANDARD
45 ICDO19S 3|4 7400
LYY Tchoi9s 12 1is —%ag
<47 ILDOLI36 { i 7410
48 lchosae 7 1@ [es
49 ILDI2Be 8 [\e 602
so FETn02S0-108] 4 | 4 RESISTOR NETWORK KL
31 RELTaS0-202] ! i RESISTOR NETWIRK 2K
S2 | A IMECIYot-gzof( |1 PROM SET, AMLC G A
S3 | A [MECI01-021 | { PROM SeT, AMLL GR
54 CAPOS52-315 |4 | 4 CAPACITOR, TANT, 234 £i,C2 (35,36
55 CAP2290-031| 8 1o CHP, Mono 330p$ C3-C\B A\
Se ResG221-3%56 |2 | =2 RESISTOR, M.F. Faw, 2% 1K R4, RS
S7 RESOZ2i-%4c0 | 3 | 3 RESISTOR, M.F. /o, 2%, 2K R2,R3,R9Y
58 I¢boo8s Lt 7485
59 Ichozis A J4HSS
%0 RES0250-153 | 1|/ RESISTOR NET WBRK /5K A
A B |MECrs9cpogl 2 | 4 LABEL,F]y oW, IDENTIFICATION |\
€2 | A lwAzco2ic| 7 1/ JoMPER DIFP ASSY W3I/§ AR
C3 | A WoAaz29-9/7] 7 |/ Jumper Ci1P ASSy WII7 AL
A |oPCiBea ReF [per PRODUCT SPEC
(& LBDIT3S REFIREF LoGic BLOCK DIAGRAM

POF-0OSA

o

DWN. 2B 424 [ TITLE BOM 2078 -xXXx[®
C =
PRIME COMPUTER iNC. | S AMLC BOAED ASSY. RV T EoN ToRTRev ] EoR éK
NATICK MASS. ENG. \ FSOENE[;DC
- S01:

APPRO. -9oa|: I6 LINES <
STANDARD COST DATE EN. )
ITEM [SIZE |PART NUMBER | +— e LT SRR, DESCRIPTION STANDARD
23 ICDO043 z2le 7a-H T4
2% I<Dooss 7|7 741106
S IChood8 o |[\& 74151
26 Ichoods a4 29 14153
27 P& Talo}-Yel 2 l2 7455
28 ICDOOS] 5]s 74157
&2 Ilhoosz 5|5 746!
ES) ICDoOnS3 17 2% 74174
3 TADoo 54 718 74\75
22 IChooss B 74181
33 Tehne sy 4 {4 7432
324 ICDOOSY i \ 8094
35 ICL 0060 4 |a | 8262
3 TChoce 7 2[4 1488 £
37 ICHoO6R 2|4 14 89M /A
38 IchooT2 2l2 74512
EE 1LDOO83 [ | 74158
o TCho2 819 8085
Y ICDOIGS 13[e 7415
42 ICdo83 /AR ga2s4|
42 TIDCiBE 4 |a 741E4
4.4 Lot 513 7408
PP -004A



owN. 23227 TITLE: BOM 5052 -XXX “;‘f DWN. 2% | TITLE BOM S0S2 XXX
PRIME COMPUTER INC. [SH<.72 “7nd AMLC: ASSY  [NEE o B Lo s PRIME COMPUTER INC. |SHX. AMLC ASSY  [wm T Zora]
PAN) ! 5 5 3 ENG. L} N ES REV.] ECN [CK]REV.] ECN |CK
NATICK MASS. EN@L/&HM 8 LINES & LI D Icfj Ry NATICK MASS. 8
T - -
APPRD. B ?}p S R ERIF A APPRD. B
STANDARD COST. DATE EV. [ETicey ool F B STANDARD COST. DATE E.\.
ITEM |SIZE |PART NUMBER -ooi | ~902] 003 :?ﬁtl:u -008| -007] - 008 DESCRIPTION STégg:l"RD ITEM |SIZE|PART NUMBER ~001 { ~902 _U“QELA:I;:; ~008] -007} - 008 DESCRIPTION STégg?l\'RD
1 D |PCEVT24-001 \ PC ROARD, AMLC =3 TCnooa s B SARTa
2 ¢ |MECOS8ET ] STIRFENER ASSY, PC BOARD 29 ILhooae 7 74Hlo6
3 MECO303-00S 5 SCREW, PANHD,4-40X5/16 -G 25 ICDooE 8 10 74is!
4 NMECO3ISE 10 WASHER, FLAT FIBRE ¥4 . 26 ) 21 TS 3
= MECOZ88-002 5 NUT, SELF LOCK\NG 4-40 27 TChoosQ i TaVES
- B |MEC1406-0a0t 9 BUS BAR, INSULATED fag=) TChoos!| 5 74127
7 Twir1265-000 Alge WIRE, 30 AW&G BLALK 29 ICDOOS2 [E] Jar 6l
8 CAPOIED 16 CAPRCITOR, CER DISC .Ciub, 28V 30 ICD0OS53 16 74174
) EX TChooS4 7 74418
\0 XTLO697 \ QSCHLLATOR.  7.372800 HZ 32 ICHOOES \ 1481
11 ICD002S 6 74-R00 33 ICDOOS8 a. J4.42
V2 ICHhoo26 2 T4W0i 24~ I¢boosS9 V Bod4.
13 Ibdpo28 \2 74RO 35 ICDOOAED 4 22672
i4 ehooas 5 744108 26 TLDO0ET 4 1488
=3 TICDOO30 < 74H\0 27 D o068 4 14854
16 Iebhooal 4 T4HN - 38 ICHOO T2 2 74-5112
17 ICHOO33 2 TAWZ0 39 IChoO B3 \ 74158
'8 ICHoo 34 2 7aMel 40 Icholte 7 8095
19 TCDOO3S z 79N 320 a{ Icholas 8 74s
20 ICHOORT \ 74140 . - az IChOI8R \ 8259
21 Ilbhooza e TIRSO 43 ICHOV8G 4. T Bt
22 1CHNO4E-O ! TEHS3 44 ICBhO\D = 7408
POF -004A POF-004A
DWN.PB. /41 | TITLE! BOM 5052 -XXX "/E:“
PRIME COMPUTER INC. [CH<- AMLC ASSY  fmmm: ST 0TS
NATICK MASS. ENG. 8 L\NE_S REV.] ECN |CK|REV.] ECN [CK
APPRD.
STANDARD COST. DATE E.V.
ITEM |SIZE [PART NUMBER | BT DESCRIPTION STANDARD
45 LCDOI%G 3 74-00
46 ICHo19s 12 7404
47 IR ? 7410
46 ICDO2S 1 THHSS
42 IChOSBR & 8225
sSao ICDI2S6 A 1602
E RESOR50-102 4 RESIDTOR NETWORK kO
2 RESCREC-202 ] RESISTOR NETWORK 2K
53 A [KMECI30V-0¢ O t PROM SET, AMLL  GA
54 | A INECI901-02] \ PRow SET, AMLL GB
55 CAPO5S2-315 4 CAP, TANT =.3af Q1,€2,035 036
&6 CAP2290-03/ 13 CAP, MONO, 330 pf (3-¢9,C18-025,C34| A
L7 RES0221-356 2 RESISTOR, M.F. 'faW, 2%, |K  R4,RS
58 RESO22|-400 3 RESISTOR, M.V, VaW, 2%, 2K BZ, k3 RSD
59 RES0250-/53 / RES/ISTOR. NETWerp /5K i@
e | & |mECrs08 -4 2 LABEL, T/ COMN L EN TTFIEA T/ A
&i | A |[Jbnzréd-3%7¢ 7 JoMFPER L17P Assy WOle N
GC| B |\MeL15920-006 / LABEL, MOD.NG/5EL-MA JREV N
A _|SKC 1864 REF ) PRAODUCT SPEC
< |LEN1T73S  (ReE LOGIC RLOCK DIAGRAM

PO7 - 00SA

—




T 3 REV OWN. 2 B 9z [TITLE: BOM SOS4  —xx x|~
{OWN. e TITLE: BOM S05 =XXX G : M PUTER INC. [SP<7 PR3l AMLC. CONTROLLER szore] O
] NTROLLER SAT. L OF PRIME COM . - ; ECN JCKTREV.] ECN [ CK
MPUTER INC. [C*dCE0.20) AMLC CONTROLLER [WRA————Tomr ENG 16 LINES -
PRINE CO . . V.| ECN [CKIREV.] ECN 1K NATICK MASS, : ! Forhaln]
) : LINES o ]
NATICK MASS ENGOLZ g 6 ‘ e I WA 3% APPRD
) T I A E | jtsq Pk :
APPRD. J4f | Fy e Vi D STANDARD COST DATE EN
i RYA ; 2 e
STANCARD COST. DATE C: Liced Feh TAND 7’;‘ ITEM |SIZE |PART NUMBER [ QUANTITY ] DESCRIPTION .
QUANTIT DESCRIPTION S 001 [-902] - 00 04] - 00
ITEM [SIZE |PART NUMBER (=001 902 ~003] - 00| ~008] - Goe | ~o0v] ~oos - COST 23 ICho0as 2 TanTa
i D |PcBIT24--001 \ PC BOARD, AML = YT = —HToC
2 | ¢ mecossay | STIFFENER ASSY, BC B, zs ICHGOE8 18 IED
3 WMECo303-cos| | s ScREw, PAN WD, 4-43X5/c L6 [A 25 Icboo4d 29 14153
a4 MEC 0256 10 WASHER, FLAT F\mrg ¥4 =5 1T85050 i Tass
5 MECO38R-002 s NUT, SELF LOCRING 4 4.0 28 Tenoos = 7ars7
© | B |MECI406-00; o BUS BAR, INSULATED >3 T<boosz - aTer
7 WIiR 1265-060 Afe WIRE, 30 AWG BLACK e Tihboos3 —a) Coy=yy
I3 CAPOI29 136 CAPACITOR, CER DISK .0WE, 2sv EY, Teboosd po Javis
° 32 ILhoos s | A R-1]
o XTLOGS T 1 OSCILLATOR, 7,372800H% =3 Tthonsg - =
\ Itboozs © J4HoO B ICDOOS9 \ 8099
2 IEDoo26 2 7% Hol s ICh0o6o IS 8262
EY IChoo28s 2 74Ho% 3¢ IDoO6T 8 488
4 Iehoo23 5 RN 74408 37 I<DO06R 8 &89A
'S Lehoo3o 4 74Hio ' ) Iihoo 12 2 7esne
- Lhoos| hd aall 39 1Cboo83 I 94158
17 ICDhoo33 2 74H2G v o = So5s
hd 1eDoo 34 2 Tenel a1 Icboa8 I 7475
12 1CDoo3S e 7430 az TCbo183 T Gesal
2o Icboo3? ! T4He0 3 Iho8E a PR
EX] Ithoo3y 2 74HSO a4 Tinoial T TioR N
ze TChoodo | 14153 P =
POF-004A
REV.
DWN. 2y 'Y2/7 | TITLE: . BOM S0354 -XXX C
CHK B A CONTROLLER [RAA: SHT 20F X
PRIME COMPUTER INC. | % /LI AMLC CINEa T (Ao TorRRe e o
NATICK MASS. ENG.
APPRD.
STANDARD COST. DATE i EN e
TIT STAN
ITEM |SIZE [PART NUMBER |- BT DESCRIPTION ANDA
45 ICDO\asd a4 7400
a6 Icdol9s 5 9404
a7 IChOI36 \ 7410
48 Ichosaz & 8229
<9 DI 56 \6 1602
So RES0250-102 4 RESISTOR NETWORK 1KLL
S RESO2S0-202 i RESISTOR NETWORK 2K
S2 | A [MECId0i-p20 | PROM SET, AMLC GA
S3 | A [MECIDO0I-02] [ PROM SET, AMLC GR
54 CAPOSS2-315 4 CAPACITOR, TANT, 2.34f Ci,C2 £35,036
S5 CLAP2290-03) 32 CAP, MonO 330p% 3 -C34 1A
Se RESG22(-356 Z. RESIZTOR, M.F. faw, 27 1K R4, RS |A\
S 7 RE §022{- 400 3 RESISTOR, M.F. Jaw, 2%, Z Kk R2,R3,R99
48 RES G250 - 143 / RESIZTOR NETWomsx 145K 142
EX (ZcD oz 5 / 74 HEL
6O | B |wvitc 1590 00 4 LABEL, T/ CoWN. 1DENTIFICATION|
&/ | A VeRZ%9-9/C / WMPER DIP ASSY W16 &
A [sSPc 1864 REF PRODUCT SPEC
¢ |tBn 7z REF LOGIC BLOCK DIAGRAM

POF-00eA




oW 5 LT TITLE g g v PRIV 0 . ’ OWN. 7.a TITLE: BOM 5072 XX
PRIKE COMPUTER INC. [0 1277 AMLL ASSY CsRr PRIBE COMPUTER MC. | S AMLL ASSY ek TRV [ EOR ]
NATICK MASS. ENGS W] § LINES @ 20MA HATICK MASS. ENG. 8 LINES @ 20MA [REV ] A
i APPRD. ( CURRENT LOOP) APRPRD. ( CURRENT LOOP)
STANDARD COST DATE . E.V. STANDARD COST. DATE £V
ITEM |SIZE |PART NUMBER oot prT————— ARGARD iTEm [si2e [panT mumeeR |—r— U DESCRIPTION STeoaT
\ o |PeB13zd-00i \ PC BOARL, ANMLC . : 23 ICHOO0%3 2 T4HTS
2 < |Mecoss? | ATIFRENER ASWLY PL EOARYL 2% 1cDo046 7 748106
3 WEC 303 00% = SREW, Pt WD, A-40XSAGLE] A z5 Ichoce+8 10 TS
T WELLZE6 = WATRER , FLAT _FIBRE ¥4 26 009043 2l 73.23
s MEC23288-502 5 NUT, SELF LOCKING a-40 27 LDHOOS0 ' 1S5
6 | B. IMECI40E-co E} BUS BAR, INSULATED 28 1ICDCOSI 5 ST
7 WIR1365- 001 g WIRE, 20 AWG  BRowN -t 2% 1CD00S2 (s S 61
2 caral2? 1403 CKPACITOR, ZER DiSC .Muv, 2S5V 30 Icboos3 [ 74175
E) B [|MECI59D-006 [ [ABEL T/0 coOdM TEENTMFICATION] A ” 3 ILHOOBS 7 PINETS
) XTL 0e37 \ OSCILLATOR, 7-372800 HZ k23 ICHOOSS [ 7181
v Icbenas & 4HOO 33 TCHOOSY 4 79-9 2
‘2 IINC026 4 T4HOL 34- ICHOOSY | £2099
13 LR o028 12 7aHOd 25 10060 4 ’azel
o TCBOO2D S TAHOR 36
1S TCBLORO 4 A HIO 27 TLDOOGS 2 [EREY
Py IC0 10 31 Y Ta 38 TonooT2 2 7aS 012
17 IChUoa z 74W2D 29 Tinon83 { TIIDA
18 1TL2034 2 [ETEL 4 TIDT L2 7 85098
1% Lehooss 2 AN D ai | Icbotl 2 Ta3E
29 B Rl Oy Tal g i TS 42 IZD0iIs8 8 T4E
2 2 43 B3 H B2 5el
e i a4, ILLCIB6 &4 7434
a7 - 004 A 207 - DA
-2
e
DWN. 7. 7. TITLE: ’ BOM sS072 -xxxﬂg
PRIME COMPUTER INC. | SH< CANILL ASSY H— ST S 0F L
NATICK MASS.  |EMS. 8 LINES @ 2OMA |FEV. CRTREV.T ECN JCK
APPRD. (CURRENT LOOP)
STANDARD COST -~ DATE YA
ITEM |SIZE [PART NUMBER 55 QUANTITY DESCRIPTION 51’%’04%1590
45 ICDOId s 7408
%6 T2 34 3 7400
47 TLLOIAS )2 Erers
a8 Iceoi9é ! 7410
49 Yo el : 74N TE
go IChos3e © sz2s5
B IIDESe [-4 .e0?
s2 RES0250-{02 5 RESIITOR NETWoRK |\ KLU
53 RESOISC-20u2 | RESISTOR NETWORK Zefe
Ta | oA [MECIIS 022 ' PROM SET AMLL GA
S5 | A IMECIED-02! { i "TFroM Set AWML GB
S6 | A IMECIZBE- 15 2 ResISToR DIP ASSY  FRis
37 A MeCi2BB o6 2 RESICTOR DIP ASSY R
=8 | B |MmLici590-004 2 LABEL, Tjo coMN. I1DENTIFICATIIN A
S cApo5s2- 1S 4 CAP, TANT, 2,3,§ <1,02,83T T3k
Bo RES022 356 2 RESICTok, mF. fyw 2% IK R4, R5
ol RESC L - 400 3 RESISTIR,M.2 Yaw 275,26 R, R3 RIY
62 RESO250 ~/53 / RESIS TOR NETWORK /8K
<2 | A (a2 / SnrER BIP ASSY WIIe
A _|SPC 1864 EEF PRobUCT S PEC
c LEDI7IC 133 Lomic Brock DIAGRAN
Y- eA




DWN.e 200 T TITLE:  |BOM 074 -XXX* ' DWN. 8. *+¢ | TITLE! ) BOM S074 -XXX™*
PRIME COMPUTER INC. [C% £ =] AMLC ASSY  meE———— Jemaior=]~ PRINE COMPUTER INC. 2% AMLE ASSY eEE T
NATICK MASS. ENG{QQ&MJQ /6 LINES @ zoMaA —R—ETV]% D,‘[ 7726 NATICK MASS. - 16 LINES @ 20MA
APPRD. B_|Te05 = 5 S APPRD. B
STANDARD GosT OATE - E.V. g ”%:.7&: Y i) STANDARD COST. DATE —1_ BN
iTem [size [PaRT NuMBER [ BUANTITY DESCRIPTION STANDARD ITEM |SIZE [PART NUMBER |-t o] g 5 DESCRIPTION STANDARD
T | ©_|PcB i34 ool ' PC BOARD, AMLC e3 ICLOO43 2 e
7 | ¢ |MECOSBY i STIFFENER ASSY, PC BOARD 24 _I§ﬂ3°°r‘= 7 7aH06
E WECO303- 065 = SCREW PAN WU, 480X BAL LG | Ay es Ioboovs '8 76 m
a WECSIS6 /o WASHER , FLAT FIBRE 4 26 1000543 22 79158
< MEC0388-002 3 NUT, SELF LOCKING a-40 27 IeDoOSOo \ AN
¢ | E |MECI406-00! 2 BUS BAR, INSULATED 2":3 IChousi 5 =7
7 WIR1365-00 | A WIRE, 30 AWG _ BRowN <9 Iopoose E Tied
3 CAPoI29 140 CAPACITOR, CER DISC .OVu§, 25V o [ hoos3 24 74174
B |MEC 15900 | LABEL, Mo DEL NO./SeR. NO./REV | B\ 2! ICbeoss 7 74175
B XTL 0697 | OSCILLATOR 7.372800 HEZ 2 ICHooss ] PEYEY
K Tcboozs & Sanoo 33 ICDOOSE 4 ] T a2
i Ichoo2e 2 1AHO 34 1CDOOSI | EREEY
=3 ICbooZ2g je Fa B 18 LIDO0OET 4 e
\ i TCbhoo2d s FAHOR &
ICbOO3O 4 7anio 37 4+
! ICDQO 3} 4 EEWTEN EX] >
Ichoo33 z =5 1
Icnoo34 2 4c 3
S ICcbhboos3s = < 4
Z:2 : ICHOO3? I a4z l&
ICcboe38 d 3 '
s ICDoO4 O i ad S
#oF-00sA TOF-00eh
-2
2\:: .1 sl T‘TL/;;ILC ey BOM S074 -XXX R;V.
PRIME COMPUTER INC. | SH< MLC ASSY  [NEm: sk
NATICK MASS. ENG. I LINES & zoma PR ECN TCKTREVECN [TK
APPRD.
STANDARD COST. DATE
ITEM |SIZE |PART NUMBER | N Lo DESCRIPTION STANDARD
45 P CIEY = Fa08
a6 Tehbo 9 -+ A0
47 TOLOtas 1 TG
a8 ICn0192s ! T
%9 =CboziT ; T
So £ BLX&
Si N ‘6 602
T2 RE$0250 joz é RETIITOR NETWORM | WXL
5Z RESOLSL-& | TOR WLIWIRE 2K L
Sa | A [IMECI 02 \ PROM SET G A
TS | A [MECHIC- o2t ! FROM Se7 38
1A 4 RESISTAR DIP ASSY  R/5
7 A 4 RESIGTNE DIP ASLY RIl&
=8 | B |MEcis90-004 4 LABEL, Z)0 CoNN, 1PENTIFICA TINT B\
=2 SAPCESI-2. S 3 AP TANT, 2.3, Q1,02,(35,C36
) RESO22:- 356 2 RESISTOR, M.F. J4W 2% 1K R4, R5
5t REIC2L1-400 3 RESISTOR,M.F, Vaw 2% 2K RZ,R3 R17
&z RES50250-153 / RESISTOR. NETWORK JEAX D\
] JOAZ69-9/16 / JUNPER DIP ASSY W9S/6 /A
A_JSPC e ref PROBUCT S PEC
o RiF Lomc Block DIAGRAM
ror-o0eA




OWH. = 3 40| TITLE! BOM s0715  -XXX[%E
PRIME COMPUTER INC. AMULC ASSY NHA. AT LoFE] G
& LINES @ 20 MA [REV.] ECN |CK|REV.] ECN |CK
NATICK MASS. B8 LINES & RS232 A | kEL IR D 1654 -
M RTL LN €14 MR 7
1 17
STANDARD COST. E.V. & Treed %:4 F |72, eul,l%'
ITEM [SIZE [PART NUMBER | oo DESCRIPTION snégg@ao
! D | PCBIT34- 001 1 PC BOARD, AMLC
2 < MEC0OSS7 [ STIFFENER ASSY, PC BOARD
3 MECD303- 005 5 SCREW, PAN HEAD, 4-40X56LG] /o
a WMECOTEY o WASHER |, FLAT FIRRE %4 i
5 MEC0388-002 5 NUT, SELF LOCKING 4-40
& B |MECI406-001 S BUS BAR, I\NSUOLATED
7 WIRI365-00 1 Alp WIRE, 30 AWG  RRownN
8 cAPOIZD 140 CAPACITOR, CER DISC .0lub, 25V
2] B |MECIE90-006 \ LABEL, MOD. NG./2€R N0 /REV N
12 XTL 0697, \ OSCILLATUR, 7.372800 HE
L Icbhoals & J4-HoO
\2 ICDOO26 2 74 HOI
13 ICkoo2s |2 74HO0G
14 TChoa2d S 74HOR
\S ICBO030 4 T4HIO
16 ICDOO 3| 4 TaHL
7 1Choo33 2 74W20
18 ICHhoo34 2 T7aHa2l
19 ICdoo3s I 74H30
290 IChOO37 [ 7aHAO
Zt Ichoo3s 2 74H50
X3 ICDOO04-O \ T4HS3
ror-ooeA
DWN. 7. B+l | TITLE: : BOM S075  =XXX ’g“
CHK. SSY INRA. __ [sHTSOFa |~
PRIMES?:(PUTER INC. ENG. ? \‘\Anwtfa[; @A 2o MA  [REV.] ECN JCK]REV] ECN |CK
MASS, & LINES @ ®S232
APPRD.
STANDARD COST DATE E‘\/'
ITEM [SIZE [PART NUMBER |-t N Yo DESGRIPTION STANDARD
45 ICDOISI 5 7408
46 Tcbho194 4 7400
47 TICDOIdS 15 7404
a8 ICDOI96 ! T410
49 Icpozgis i T4HSS
5o ICbos82 &6 85228
51 ICconlasé 6 \e02
52 RESO250-i02 5 RESISTOR NETWORK \KQ
53 RES0250-2062 \ RESISTOR NETWORK 2Kf-
54~ A |MECD01-020 4 PROM SET AMLC
S5 § A |MmECi30i-0z! \ PROM SET AMLC
S6& | A |MEC|28B-015 2 RESISTOR DIP ASSY R15
s7 A [Meci288-0i6 z RESISTOR BDIP ASSY R 16
58 CAP2290-03) 6 CAP, MONO, T30p% C10-C17,£26-C33 |A
s3 CAPOSS2Z-315 4 CAP, TANT, 3.34f <1,02,¢35,(36
80 RES022|-356 2 RESISTOR ,M.F. Ygw 255,1K R4,R5
&l RESOZ21-400 3 RESISTOR,m-F YW 2% 2K R2,R3 R99
¢z Fisozso- /63 4 RESISTIR NETWOIRK (5K A
c3 | 8 |mecisso-004 4 LABEL, Ijb caWl. IDENTIFICATION | A
¢4 | A Ver27e2-9/ / JUMPER D1F° ASSY W3IIC A
A _|SPc 1864 peF PRobdPCLT S PEC
¢ JLediyzs 1% Lomic BLock DIAGRAM
POF-004A

REV.

DWN. 284« | TITLE: BOM 5075 —XXX6
CHK. M S8 NHA: SHT, = OF =
PRINE COMPUTER INC. [ <X s S L e e
NATICK MASS. . 8 LINGS @ RS232 & lzzid 18\
APPRD.
STANDARD COST DATE E.\.
TEM |SIZE [PART NUMBER |- _qo,"{’q‘g“_';;  ESED DESCRIPTION STANDARD
23 ICh0oQ43 z TanT4
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