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CUSTOMER SERVICE

Our warranty attests the quality of materials and workmanship in our
products. If malfunction does occur, our service personnel will assist
in any way possible. If the difficulty can not be eliminated by use

of the following service instructions and technical advise is required,
please phone the Custom Systems sales department (612-941-9480) giving
the serial number, board name, model number, and problem description.
You will be placed in contact with the appropriate technical assistance.

PRODUCT RETURN

Pre-return Checkout.

If controller malfunction is suspected, the use of test software is needed
to determine if the controller is the problem and what in particular is
wrong with the controller. The tests applicable to this board are listed
on the next page of the manual. Please run the test sequence before
considering product return.

Returned Material Authorization.

Before returning a product to Custom Systems for repair, please ask our
sales secretary for-a "Returned Material Authorization" number. Each
product returned requires a separate RMA number. Use of this number

in correspondence and on a tag attached to the product will ensure proper
handling and avoid unnecessary delays.

Returned Material Information.

Information concerning the problem description, system configuration,
diagnostic program name, revision level, and results, i.e., error program
counter number should be included with the returning material. A form

is provided for this information on the next page of the manual.

Packaging.
To safeguard your materials during shipment, please use packaging that is

adequate to protect it from damage. Mark the box "Delicate Instrument"
and indicate the RMA number(s) on the shipping label.
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(Include with returning material)

MATERIAL RETURN INFORMATION

A11 possible effort to test a suspected malfunctioning controller should

be made before returning the controller to Custom Systems, Inc. for repair.
This.will: 1) Determine if in fact the board is defective (many boards
returned for repair are not defective, causing the user unnecessary system
down-time, paper work, and handling while proper testing would indicate

the board is working properly). 2) Increase the speed and accuracy of a
product's repair which is often dependent upon a complete understanding

of the user checkout test results, problem characteristics, and the user
system configuration. Checkout results for the Programmable Terminal Interface
should be obtained by performing the following tests. (Include error program
counter #'s and accumulator contents if applicable).

TEST RESULTS
1. PMUXD
2. PMUXR or D.G. 4200 Reli
3. PMUXE

Other tests performed:

Please allow our service department to do the best job possible by answering
the following questions thoroughly and returning this sheet with the mal-
functioning board.

1. Does th§ problem appear to be intermittent or heat sensitive? (If yes,
explain).

2. What operating system are you running under? (A0S RDOS, DDOS, DTOS).

3. Describe the system configuration (i.e., peripﬁera]s, 1/0 controllers,
model of computer, etc.

4. Has the controller been returned before? Same problem?
To be filled out by CUSTOMER:

Model #:
Serial #:
RMA #:

Returned by:

(company name)
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1.0

PROGRAMMABLE TERMINAL INTERFACE

INTRODUCTION

The Programmable Terminal Interface (PTI) is a multi-line communications
controller designed to interface any Data General Nova* or Eclipse* to
sixteen local displays, serial printers or Bell 103 modems (manual answer
only.) The PTI's programmable features allow the user to re-configure

for different terminal types without making hardware changes.

Several PTI's may be combined with a Data Control Unit to provide a
complete multiprocessor communications system residing within the CPU
chassis. Other features of the PTI include: Full/Half duplex operation,
line speeds from 50 to 19,200 baud, programmable line characteristics
(parity, stop bits, character length) and switch selectable 20 MA
current loop or EIA RS-232C line interface.

*Nova and Eclipse are trademarks of Data General Corporation



2.0 INSTALLATION INSTRUCTIONS

2.1

UNPACKING

2.2

Upon receiving the interface package, unpack the contents and inspect
the board for visual damage. If any damage is apparent, do not attempt

to install the controller but notify Custom Systems, Inc., immediately.

BOARD INSTALLATION

The controller board may be installed in any general I/0, memory -I/0
or I/0 only slot of the Data General Nova or Eclipse mini-computer.
Install the controller in the desired slot, component side up and lock
into position with release levers (see figure 2.1) CAUTION: Be sure
keyways in backplané connector line-up with slots in controller board
edge connector and arrows on ribbon cable plug match arrows on cable
connector (see Inset - Figure 2.1).

If with the selection of the I/0 slot, a vacant slot or slots exist
between the controller and the board below it, the DCHP (Data Channel
Priority) and the INTP (Interrupt Priority) signals must be physically
jumpered on the computer backpanel to maintain priority interrupt
continuity. Install one end of a wire-wrap jumper to the DCHP - OUT
signal at pin 93 at the "A" connector occupied by the device below the
controller. Connect the remaining end to the DCHP - IN signal at pin 94
of the "A" connector occupied by the controller, bridging the vacant
slot or slots. Similarly, connect the INTP - OUT signal (pin A-95) from
the lower device to the INTP - IN signal at pin A-96 of the controller.
This will complete the priority interrupt continuity to the card. If
vacant slots exist between the controller and the device above the con-
troller, perform similar strapping of the DCHP and INTP signals to maintain
interrupt priority.

CAUTION: Be sure no existing cabling or devices are connected to the

backplane of the slot in which the PTI is to be installed.
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FIGURE 2.1 BOARD INSTALLATION



2.3 COMPUTER BACKPANEL

The backpanel of the computer provides a means for interconnecting the
computer, memory, console and various controller boards and cabling to
external peripheral equipment. The back panel is the vertical printed
circuit board mounted on the left side of the computer chassis when

viewed from the front.

On the side of the back panel facing into the chassis are pairs of
printed circuit board female edge connectors one pair for each slot
The contact of these connectors protrudes through the backpanel to the

left side of the minicomputer chassis.

When the male edge connectors of a printed circuit board are inserted
into the female edge connectors of a slot, finger contacts on the male
edge connectors meet contacts in the female edge conmectors. Electrical

connections to boards can, therefore, be made to pins on the back panel.

For each controller card slot, there are two horizontal parallel rows
of 100 pins on the backpanel The left group of pins is the A connector,
and the right group ( as viewed from the left side of the computer) is
called the B connector. Numbering of each group of 100 pins is as in-

dicated below (shown only for connector A).

BACK PANEL NUMBERING
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3.0 CONFIGURATION
The PTI may be configured to operate in one of two modes - The first
is the CPU Mode - in this mode, the controller board responds to
commands from the CPU vig the backplane. This requires the CPU to
handle all communications on a character by character basis - greatly
increasing processor overhead.
The second mode, or DCU mode, allows a Data Control Unit to directly
control the PTI. The PTI resides in the CPU chassis using only power
from the backplane. A jumper plug is used to pass signals from the
DCU/50 or DCU/200 to the controller board. Up to sixteen PTI's (256
total lines) may be daisy chained off the DCU to provide a complete
communications system with minimal system overhead.
When operating with the DCU - Be sure jumper J3-1 is out or cut (J3-1
is located near chip location A-1.) Refer to figure 3-1 for installa-
tion of DCU to PTI backplane jumper plug.
CPU
CHASSIS
PTI SLOT
DCU SLOT

BACKPLANE —

50/60Hz JUMPER

FIGURE 3.1 DCU JUMPER INSTALLATION



4.9 ADDRESSING

The PTI is accessed via a-single device code with sixteen (16) lines residing

within the controller. The primary and secondary device codes are 348 and

448 respectively, with a mask bit of 8. The line addresses of the board

represent sixteen consecutive lines of a possible 256.

The controller's

line select logic may be disabled for any reason simply by closing a switch

(see below for switch layout.)

ADDRESSING SWITCH - (Location

Icqx:_—ei-
BTN
STl
YT~
2B alw
I e
B3I
],

NOTE:

SHOWN:

Device Code 34 - Select
Lines 6fg to 77g - Decoded
Line Select Enabled

L-4)

SWl
Sw2
Sw3
SW4
SW5
SW6
Sw7
Sw8

0=0PEN , C=CLOSED

=Device Code Sel
=Line Sel 3
=Line Sel 2

= Line Sel 1
=Line Sel @

= Line Select Control
= NU

= NU

0

=3 ,C=44
0 = Logic "1"
C = Logic "O"

0=Enabled,C=Disabled

Line Select Control must be enabled for board
to function properly.



5.0 OPERATION

5.1 GENERAL

Each line of the Programmable Terminal Interface is split into two
individual sections, a transmitter and a receiver. Each of these

sections may be enabled to Set Done if it requires service.

The PTI operates in two modes, offline (diagnostic) mode or online

mode. In diagnostic mode the program provides the timing pulses via

a NIOP mux instruction allowing the testing of onboard counters and
sequenced logic.‘ In the online mode all timing is provided by a crystal
and each individual line section is being scanned on a prioritized

basis to see if any service is required.

There are six device commands/flags that control or indicate conditions

within the PTI, these are:

BUSY - Active during initiation of mux after a start or I/O
reset

DONE - Active whenever an enabled line section of board requires
service

F=258 - Start pulse - Sets busy active, clears done, puts board °

online while initiation occurs, puts board offline and
then clears busy

F=2¢C - Clears pulse - Clears done and/or puts board online (If
it is not already)

F=P - I/0 pulse - Diagnostic mode clock stepper - No effect
in online mode

I/0 Reset

Same as start - However goes to all boards in chassis -

(same as power on)



OPERATION (cont.)

5.2

INITTALIZATION - The PTI is initialized by executing a start or

5.3

IORESET command. This will put the board offline, loopback, done flag,
and all the scanner logic will be cleared. All lines should be con-

figured per system requirements before it is placed online.

RECEIVER - The receiver section does the conversion from

5.4

the peripheral's serial data stream to the CPU's parallel character
format. When a character has been received a program interrupt is
initiated (if enabled). A Data in A is executed to determine which
line and section requires service. If data bit 15 is a one - a trans-
mitter needs service, If it is @ zero - Then a receiver has a char-
acter. A Datain € will pass the status of the received character -
parity error, framing error ( missing stop bits) or overrun error.
While a Data in B will pass the character - Right justified onto the
CPU's data bus. Done should be cleared using a N10C mux or DIBC mux

instruction to allow the remaining line sections to be scanned.

TRANSMITTER - The transmitter handles the serialization of

data characters being passed to the peripheral. If enabled it will
initiate a program interrupt whenever it can transmit another char-
acter. If used, the "clear to send" handshake signal from the peri-
pheral must be active in addition to the line being enabled before

done will be set for an empty transmitter. If ''clear to send" is not
used (as in current loop) its input is forced active. Data is trans-
mitted via a Data out B instruction to a selected line. A transmitter
done condition can be cleared by a NIOC mux or a DOBC mux. A line
break condition may be forced by executing a transmit break instruction
forcing all zeros to be sent. The break condition is cleared by trans-

mitting another character.



OPERATION (cont.)

Since there are 16 lines of the PTI a prioritized scanning technique

is used to resolve any conflicts. The lines are scanned as follows:

LINE ¢

LINE 15
LINE ¢

LINE 15

Receiver - Top Priority

Receiver

.

Transmitter

Transmitter - Lowest Priority

It takes approximately 325 micro seconds to scan each line section

requiring up to 104

micro seconds or one bit time at 9,600 baud

to find a line section requiring service. Care should be taken to

avoid lost data errors resulting from a low priority line being pre-

empted by a higher speed-high priority line.

The done flag is set (and an interrupt occurs, if the mask is off)

whenever any of the following conditions are met:

RECEIVER -

TRANSMITTER -

The specific receiver section is enabled and
the receive character buffer is full (one
character time is allowed before an overrun
condition occurs) -

The specific transmitter section is enabled
and the transmitter holding register is empty
and the lines '"clear to send" input is active
or left open (not used).



OPERATION (cont.)

5.5

LOOP BACK - Testing of the Async line is essential to insure

data integrity. Loop back mode connects the transmit data path to
the receive data input allowing a short test to insure operation or
a full blown block compare test which tests all parameters - Such as

a reliability test. Loop back on forces 'clear to send" active.



6.0

PROGRAMMING

The Programmable Terminal Interface controller will respond to eight (8)

instructions which control the various functions of serial communications.

However, some instructions use the same data out command with the contents

of the specified accumulator determing how the controller will function.

All instructions affect only the "current line address' once it has been

specified by a set line and section instruction or a read line and section

requesting service instruction. The instruction are as follows:

1) Set line and section

DOA (f) AC, MUX

14

15

—

2) Transmit Data
DOB (f) AC,MUX

15

\ / \ ~— J\.

Line Section: O=Receiver
1=XMTR

Line Address: One of 256

Not Used

Right Justified Character
to be transmitted

Not Used

Must be = @@



6.0 PROGRAMMING  (cont.)

3) Transmit Break (All - Zeros)
DOB (£) AC, MUX

0 1} 2 718 15
R/" N /\ ~N" /
t———w——— ALL ZEROS
NOT USED
MUST BE = 01
4) Control Line Section
DOC (f) AC,MUX
0 112 617 819 14 | 15

\ 7\ I \ ~ ]
L_.Control Current Line/

Section O = OFF, 1=0N

NOT USED

For Diagnostic use only,
in online mode must be

= 00, in offline mode bit
7 = 1 will set done flag,
and bit 8 = 1 will clear
all timing logic and done.

NOT USED

MUST BE = 00



PROGRAMMING

LOOPBACK 0=0ff, 1=On

6.0 (cont.)
5.) Specify Line Characteristics
DOC (£) AC, MUX
0 1} 2 6f 7 819 10] 11 12§ 13 14} 13
I N U “T:
l-—————-PARITY: 00
01
10
11
WORD 00
LENGTH: O1
10
11
STOP 00
BITS: 01
10
11
CLOCK 00
SELECT: 01
10
11
NOT USED

MUST BE = 10

*In 5 BIT Character Length only one or one and one-half stop bits may

be selected.

o uwn

NO PARITY
ODD PARITY
EVEN PARITY
NOT USED

5 BITS*
6 BITS
7 BITS
8 BITS

ONE

WO
NOT
USED

CLOCK @
CLOCK 1
CLOCK 2
CLOCK 3



6.0 PROGRAMMING (cont.)

6) Read Line and section requesting service

DIA (£) AC, MUX
0 617 14 ] 15
. _J
N N~ l
Line Section: O = RCVR
1 = XMIR
Line Address: One of
256
NOT USED
7) Read Receive Data ~
DIB (f) AC,MUX
0 718 15
“ — \
N "
[ Character Received-

Right Justified

——

NOT USED



6.0 PROGRAMMING (cont.)

8) Read Receiver Status

DIC (f) AC,MUX

0 61718 11112]13] 14| 15

\ J o J
-~ ~"
I—Must be a Zero

Overrun Error = 1

Parity Error = 1

Framing Error = 1

NOT USED

In offline mode, Bit 7
is the state of Receiver
# Clock

NOT USED



7.0 OPTIONS

7.1 GENERAL
Three major options are present on the PTI. The first is switch
selectable line interface (20MA current loop or EIA RS232C). The
second is the boards tlZV power source. And the third is the
configuration of the 4 clock sources.

7.2 LINE I/F SELECTION

Line Interface selection is accomplished by setting the respective line
interface select switch to either the EIA position (which is RS-232C)

or the 20MA position (current loop). Both interfaces are shown below:

Fg o Line O - Left side of switch depressed -
m@ selects RS-232C line interface
——@—-— Line 1 - Right side of switch depressed -
&DEQ selects 20MA current loop line
-—-(:)—- interface
LINES SHOWN::
0&1 Line 0 = EIA Line 1 = 20MA
Note 1:

Even line number always on top half of double switch, odd line number
on bottom half.
Note 2:

Lines not being used should be left in EIA MODE, since the current
loop interface pulls up the unused inputs causing the receiver to

"see" null characters with framing errors.



7.0

OPTIONS (cont.)

7.3

12 VOLT POWER SOURCE

The PTI requires +12V for proper operation. The source of this 12 volts
depends on which machine is being used. On older machines (Nova-1200,2,
3,etc.). The 12 volts is regulated down from +15 volts (VINH - pin AlO).
In a newer machine (Nova 4, Eclipse S5140) +12 volts is available on
backplane pin B90. Jumper J8-1 and J8-2 are used to select between the

two.

Jumper J8-2 is a heavy foil already in place. This selects the +15

volts to be regulated down to +12 volts.

To élter the source to a straight +12 volts simply cut the foil
marked J8-2 on the right of the voltage regulator in location Z F.

(See Diagram)

ADD 24 G4A JumPerR.
T&-)

Then add A 24 gauge wire into the jumper marked J8-1



7.0

OPTIONS

(continued)

7.4

BAUD RATE SELECTION

Each line may be set up for one of four Baud Rate Clocks.

these clocks (CLK@ - CLK 3) may be set to any rate from

bps. The switches are set in the following manner:

E_Tel-
BT g™
]

-

zE_190

e

ELSIN

B0

Er—o]~
]
g —alw
ST+
nET—30
E_Tale
BT —aN
9o

CLK
CLK 1
CLK 2
CLK 3

Shown:

wou uwn

NOTE: 1) When

CLK @

CIK 1

CLK 2

CLK 3

9600 Baud
4800 Baud
1200 Baud

300 Baud

SEL @
SEL 1
SEL 2
SEL 3
SEL @
SEL 1
SEL 2
SEL 3

SEL @
SEL 1
SEL 2

SEL @
SEL 1
SEL 2
SEL 3

Each of
50 to 19.2K

w
m
—

BAUD
RATE

—O0O—0O0—0O—0o|s
_——l OO —H—OOO ]| —

—_ O —-HO—-OO—-O
—_—_ OO —=—OO

50
75
110
134.
150
300
600
1200

[N oloNoNoNo o Nl NN

1800
2000
2400
3600
4800
7200
9600
19.2K

—l—l--—l—-l—l---l-—d—‘l

0 = CLOSED, 1 = OPEN

running diagnostics CLK § and CLK 1 must be at
different rates.

2) Excessive errors may result from running the reliability
test (P-MUX-RELI) with any clocks at 19,200 Baud.




8.0 DIAGNOSTICS

8.1 GENERAL

A Diagnostic Tape (400-246-00) is provided with the PTI which contains the
Diagnostic and Reliability tests as well as a program to exercise a

single line connected to a CRT. The tape itself is 800 BPI format

with a "T-BOOT'" loader. The Reliability Test should be run first to
determine if any lines are not working properly. If excessive errors
occur, the Diagnostic should be run to isolate and fix the specific

problem.

8.2 LOADING DIAGNOSTICS

With the tape loaded on the drive and ready (at load point), initiate

a Program Load from tape. If using a machine with a front panel,

set the switches to 100022 and hit program load. If a newer machine

(Nova 4, S140) is being used, the monitor program resident in the
machine will give an exclamation point prompt '"!", enter 100022L

and hit return. Both of the above procedures will result in the

message '"From MTO:" being displayed on the console. Enter file desired,
and when loaded in, start answering the questions in the Menu. The files

and a brief description of each are explained below:

Mag Tape M246

File O "T-BOOT" - Loader Program

File 1 Directory - The listing of what is
on the tape.

File 2 PTI Diagnostic - Diagnostic for PTI.
Requires eight (8) 400T test plugs,
To be used for trouble shooting

the hardware.
CAUTION: Before running either the PTI Diagnostic or PMUX Reli the

user should read the prefix for the specific program

(found in the rear of the manual).



8.3

File 3 PMUX RELI - A Reliability Test to be
used to isolate any faulty lines
and determine if the diagnostics
should be run.

File 4 PTI XMIT/ECHO - An applications type
program to exercise a terminal
from the PTI board.

File 5 The previous four save files in

Dump Format for storage on a disk.

NOTE: 1If for any reason the Reliability Test cannot be loaded

and run, Data General's 4200 Reli Test may be used.

USING THE PTI XMIT/ECHO PROGRAM

The PTI XMIT/ECHO Program is used to drive a CRT or similar Serial
Device without an operating system. The Program is Menu driven and
can be set to interface to any Async Serial Data Format. The Program

is controlled completely from the console requiring no front panel.

The PTI XMIT/ECHO Program is on File 4 of the diagnostic tape. It is
loaded in the same manner described in Section 8.2. Once loaded, the
operator should set the program's parameters to match the Serial Device

being interfaced (see Section 10 on attaching devices to the PTI).

The Program is controlled with the following key sequences:

Control "R" - Re-enter all Program Parameters

Control "L" - To change Line Address only

Control "E" - To change to Transmit Data or Echo Keyboard
Control "D" - To change data being transmitted



9.0 INTERFACE SIGNALS, DISTRIBUTION PANEL SIGNALS

9.1 INTERFACE SIGNALS (CPU)
SIGNAL NAME ACTIVE LEVEL PIN NUMBERS
Data O L B62
Data 1 L B65
Data 2 L B82
Data 7 L B55
Data 8 L B60
Data 9 L B63
Data 10 L B75
Data 11 ‘L B58
Data 12 L B59
Data 13 L B64
Data 14 L B56
Data 15 L B66
DSO L B72
DS1 L B68
DS2 L A66
DS3 L A46
DS4 L A62
DS5 L Ab4
DATTA H A44
DATIB H A42
DATIC H A54
DATOA H A58
DATOB H A56
DATOC H A48
START H A52
CLEAR H A50
INTA H A40
IOPLS H A74
IORST H A70



9.1 INTERFACE SIGNALS (CPU) (continued)

MASKO L A38
RQENB L B4l
INTR L B29
SELB L A82
SELD L A80
INTP-IN L A96
INTP-OUT L A95
DCHP-IN L A94
DCHP-OUT L A93
9.2 INTERFACE SIGNALS (DCU)
SIGNAL NAME ACTIVE LEVEL PIN NUMBER
DDATA O L A69
DDATA 1 L A75
DDATA 2 L A91
DDATA 7 L A47
DDATA 8 L A65
DDATA 9 L A7l
DDATA 10 L A78
DDATA 11 L A6l
DDATA 12 L A63
DDATA 13 L A73
DDATA 14 L A57
DDATA 15 L A67
DDSO L B13
DDS1 L B19
DDS2 L B23
DDS3 L B51
DDS4 L B27
DDS5 L B25
DDATIA H B52
DDATIB H B53
DDATIC H B33



9.2 INTERFACE SIGNALS (DCU) (continued)

SIGNAL NAME ACTIVE LEVEL PIN NUMBER
DDATOA H B34
DDATOB H B36
DDATOC H B49
DSTART H B40
DCLEAR H B48
DINTA H B54
DIOPLS H B11
DIORST H B15
DMASKO L B67
DRQENB L A49
DINTR L A86
DSELB L A90
DSELD L B6
DINTP-IN L A87
DINTP-OUT L A89

COMMON SIGNALS:

PRI-IN H A84

PRI-OUT H A83
9.3 DISTRIBUTION PANEL RIBBON CABLE SIGNALS

SIGNAL NAME PIN NUMBER

GROUND

20MA/EIA XMT-DATA-9
20MA/EIA RCV-DATA-9
EIA CTS-9

20MA/ETA XMT-DATA-10
20MA/EIA RCV-DATA-10
EIA CTS-10

N o BN -



9.3 DISTRIBUTION PANEL RIBBON CABLE SIGNALS (continued)

SIGNAL NAME PIN NUMBER

20MA/EIA XMT-DATA-11

20 MA/EIA RCV-DATA-11 9
EIA CTS-11 10
EIA CTS-12 11
20MA/EIA RCV-DATA-12 12
20MA/EIA XMT-DATA-12 13
EIA CTS-8 14
20MA/EIA RCV-DATA-8 15
20MA/EIA XMT-DATA-8 16
20MA/ETA-XMT-DATA-2 17
20MA/EIA RCV-DATA-2 18
EIA CTS-2 19
20MA/EIA XMT-DATA-1 20
20MA/ETA RCV-DATA-1 21
EIA CTS-1 22
20MA/EIA XMT-DATA-0 23
20MA/EIA RCV-DATA-0 24
EIA CTS-0 25
20MA/EIA XMT-DATA-15 26
20MA/EIA RCV-DATA-15 27
EIA CTS-15 28
20MA/EIA XMT-DATA-14 29
20MA/EIA RCV-DATA-14 30
EIA CTS-14 31
20MA/EIA XMT-DATA-13 32
20MA/EIA RCV-DATA-13 33
EIA CTS-13 34
20MA/ETA XMT-DATA-3 35
20MA/EIA RCV-DATA-3 36

EIA CTS-3 37



9.3 DISTRIBUTION PANEL RIBBON CABLE SIGNALS (continued)

SIGNAL NAME PIN NUMBER
20MA/EIA XMT-DATA-4 38
20MA/EIA RCV-DATA-4 39
EIA CTS-4 40
ZOMA}EIA XMT-DATA-7 41
20MA/EIA RCV-DATA-7 42
EIA CTS-7 43
20MA/EIA XMT-DATA-5 A
20MA/EIA RCV-DATA-5 45
EIA CTS-5 46
20MA/EIA XMT-DATA-6 : 47
20MA/EIA RCV-DATA-6 48
EIA CTS-6 49
-5V-20MA RCV-RETURN 50
9.4 DISTRIBUTION PANEL, 25 PIN CONNECTORS

(All Connectors are the same for lines 0-15)

PIN NUMBER SIGNAL NAME

Not Used

20MA/EIA XMT-DATA
20MA/ETIA RCV-DATA
Not - Used

EIA CTS

Not - Used
GROUND/20MA-XMT RETURN
8-12 Not Used

13 -5V/20MA-RCV RETURN
14-25 Not Used

N o B BWwN



10.0 APPLICATION INFORMATION

10.1 GENERAL

Devices may be attached directly to the PTI board via the Distribution
Panel. The Distribution Panel contains 16-25 pin EIA female connectors,
onefor each line. .Both EIA RS-232C and 20MA current loop interfaces
are provided for each line. Clear to Send (CTS) is also supported to
provide a means of handshaking between the PTI and a Peripheral. The
following Sections depict the PTI being used in several applications,

including the use of the Mutliple PTI boards in a single system.

10.2 RS232C TERMINAL

Terminals which have an RS232C interface may be directly connected to
the PTI board's Distribution Panel. However, care must be taken to insure
that the Receivers and Transmitters are properly connected and the line

on the PTI being used is in EIA Mode (see Section 7.2).

Since Transmit Data flows out from the PTI on Pin 2 of each 25 pin
connector, this should go to the Receiver Input of the terminal which
is normally Pin 3. The terminal sends data out on Pin 2 of its 25 pin
connector and the PTI expects that data to be present on Pin 3 of the 25

pin connector on the Distribution Panel. This hook-up is shown below:

25 PIN PTI PANEL 25 PIN CONNECTOR

CONNECTOR AT TERMINAL
Transmit Data Pin 2 Pin 2 - Transmit Data

Receive Data Pin 3 Pin 3 - Receive Data

1r 3

Ground Pin 7 Pin 7 - Ground
_/
The cable should have the following Internal Connections:
Pin 2 (PTI End) to Pin 3 (Terminal End)
Pin 3 (PTI End) to Pin 2 (Terminal End)

Pin 7 (PTI End) to Pin 7 (Terminal End)



10.3

CURRENT LOOP TERMINALS

Terminals using the Current Loop Interface may also be used with the
PTI. This hook-up requires the line being used to be set to Current
Loop Mode (see Section 7.2) and an interface cable which provides
return loops for the transmitter and receiver. The terminal being
used should have a "Passive' interface, meaning the PTI provides

the current for the drivers and receivers. Since each half of the
interface requires a complete loop for the current to flow,a different

wiring scheme from RS232C must be employed.

Transmit Data flows out of the PTI board on Pin 2 of the 25 pin
connector and returns on Pin 7, thus completing the transmit loop.
The Receive Data Loop is similar, data flows into the PTI on Pin 3
and uses Pin 13 as a return path. A typical current loop. cable

configuration is shown below:

25 PIN PTI PANEL 25 PIN CONNECTOR
CONNECTOR CURRENT LOOP TERMINAL
CL-XMIT DATA- Pin 2
CL-REC DATA - Pin 3%
—+|] Pin 17 - Transmit Data
GND/XMIT RETURN 0t . .
- Pin 7 Lol Pin 23 - Receive Return
8| Pin 24 - Transmit Return
-5V/REC RETURN Pin 25 - Receive Data

- Pin13

The cable should have the following Internal Connections:

Pin 2 (PTI End) to Pin 25 (Terminal End)
Pin 3 (PTI End) to Pin 17 (Terminal End)
Pin 7 (PTI End) to Pin 23 (Terminal End)

Pin 13 (PTI End) to Pin 24 (Terminal End)



10.4 SERIAL PRINTER CONNECTION

When attaching Serial Interface Printers to the PTI, a means of
starting and stopping the flow of characters must be provided. Since
most printers can only buffer a line or a page of information, the CPU
must be signaled to prevent characters from being lost. This signaling

method is called Handshaking.

This Handshaking process is achieved by connecting the Ready, EGE; or
"Data Terminal Ready" signal of the printer to the "Clear to Send" input
of the line being used. Typically, these signals are at an active "High"
level (+3.5 to +12V) whenever the printer can accept data and low

(+.4V to -12V) when its buffer is full. This signal may go low at any
time during the last character the printer can accept without causing

any lost data.

Two examples of this "Handshaking" interface are shown below:

DTABLO HYTERM* MODEL 1610

25 PIN PTI PANEL 25 PIN CONNECTOR
CONNECTOR AT PRINTER

Transmit Data Pin 2

o\ Pin 2 - Transmit Data (if needed)
Receive Data Pin 3 * | Pin 3 - Receive Data
Clear to Send Pin 5 |* \ Pin 7 - Ground
Ground Pin 7

v \_‘_4, Pin 20 - Data Terminal Ready

The cable should have the following Internal Connections:

Pin 2 (PTI End) to Pin 3 (Printer End)
Pin 3 (PTI End) to Pin 2 (Printer End)
Pin 5 (PTI End) to Pin 20 (Printer End)
Pin 7 (PTI End) to Pin 7 (Printer End)

*Hyterm is a trademark of Diablo Systems, Inc.



10.4 SERIAL PRINTER (continued)
General Electric Terminet** Printers
The Terminet** Printer interfaces easily to the PTI Board. However,
for best results the Busy Signal must be jumpered for an active low
level and switch in the middle of the parity bit. The electrical
connections are shown below:
25 PIN PTI PANEL 25 PIN CONNECTOR
CONNECTOR ON PRINTER
Transmit Data Pin 2 Pin 2 - Receive Data
Clear to Send Pin 5
Ground Pin 7 |o N\ Pin 7 - Ground
Pin 15 - Busy
The cable should have the following Internal Connections:
Pin 2 (PTI End) to Pin 2 (Printer End)
Pin 5 (PTI End) to Pin 15 (Printer End)
Pin 7 (PTI End) to Pin 7 (Printer End)
**Terminet is a trademark of General Electric, Inc.
10.5 USING MULTIPLE PTI BOARDS

In Systems which require more than 16 Serial Interfaces, two or more

PTI boards may be cascaded to provide a maximum of 256 total lines

(a ﬁhysical limitation only - the System limit may be less). This

is achieved by setting the Line Address for the next highest group of
sixteen on the second board, and the same for the third board (see
Section 4.0) and so on. The boards should be placed in the chassis with
the highest priority board (usually lines 0-15) closest to the CPU,

with the next highest priority board in the next slot and etc.

An Inter-Board Priority Jumper must be added to establish the DINA

Priority scheme as follows:



10.5

USING MULTIPLE PTI BOARDS (continued)

Jumper Pin A83 (PRI-OUT) of the higher priority board to Pin A84
(PRI-IN) of the lower priority board, repeat for as many PTI boards

that are in the System.

NOTE: In the above configuration, Transmitters on Board 0-15 have
a higher priority than the Receivers on subsequent boards.

This can cause excessive overrun errors on the Low Priority

Receivers.



0081 PTID

CRESSZIIXRIEII2

S
@ ~ oy

ASEARREEEUYRGIYUNCHSERBNRBREDRREE

BEEsEER

MACRO REY 06.78 89:41:04 88/65/82

L N T S g O S S TR T

DESCRIPTION: 16 CHANNEL PROGRAMABLE TERMINAL INTERFACE (PTI) DIAGNOSTIC

CUSTOM SYSTEMS INC, 1981

000001
000601
il

LTITL PTID

DUR %=1

.NOMC X
PROGRAM NAME PTID. SR

;2 REVISION HISTORY

i3

i31
i3.2
i33
i34
;3.9

i36

REV. DATE
(] 87/88/81
8 89/16/81 ; TEXT CORRECTIONS, STARTING LINE ADDR 8-248

MACHINE REQUIREMENTS:

NOYA/ECLIPSE FAMILY PROCESSOR

16K RERD/RRITE MEMORY

CONSOLE DEVICE

PROGRAMAELE TERMINAL INTERFACE (PTD)
16 TEST PLUGS

OPTIONAL HARDWARE SUPPORTED:
DCU 58 OR DCU 288(DCU TO PTI EBACKPLANE JUMPER PLUG REQUIRED)

;4.8 TEST REQUIREMENTS

S S THE SR SPU S SR SR TR DR T L T

ib.

JUMPER PLUGS REQUIRED FOR FULL TEST.NO
PLUGS NEEDED FOR BAUD TEST ONLY.

SUMMARY

THE PTI DIAGNOSTIC PERFORMS A GATE BY GATE TEST OF THE PTI CONTROLLER.

THE TEST INCLUDES MOST OF THE LOGIC(CURRENT LOOP IS NOT TESTED)
ON THE 15X15 INCH ASYNCHRONOUS BOARD. THE TEST IS EXE-

CUTED USING JUMPER PLUGS WHICH CONNECT LINE 9 TRANS-

MITTER TO LINE 1 RECEIVER,LINE 1 TRANSMITTER TO LINE @
RECEIVER, LINE 2 TRANSMITTER TO LINE 3 RECEIVER, ETC.

ANOTHER TEST JUMPER ALSO CONNECTS THE CTS INPUTS TO SWITCHES ON
THE TEST PLUG TO CONTROL THE LEYEL OF THAT INPUT, THIS TEST
PLUG DOES NOT USE THE DISTRIBUTION PRNEL.

RESTRICTIONS ~ NONE
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;7. PROGRAM DESCRIPTION/ THEORY OF OPERATION

-

7.

L T S Y

7.2

L S o

;7.3

i8
S7HPD
071D

;9.
i9.1
i9.11
i9.14.2
i9.13
;9.2
;9.3
i9.4

THE PTI DIAGNOSTIC IS A GATE BY GATE
TEST OF MOST OF THE CONTROLLER LOGIC. THE CONTROL
SECTIONS ARE DONE IN THE DIAGNOSTIC MODE,
WITH CLOCKING YIA THE IOPLS. MOST TRANSMIT/RECEIVE
TESTS ARE DONE ON LINE. EACH ROUTINE BEGINS
RITH AN INITIALIZING SUBROUTINE (SETUP) AND ENDS
KITH AN ITERATION SUBROUTINE (LOOP). HMOST TESTS
ISSUE AN 1/0 RESET. IN SOME CASES, THIS MAY BE
USED TO SYNC R SCOPE. N OTHER CRSES, IT MAY BE BEST
TO SYNC ON THE CONTROLLER INSTRUCTIONS.

THE ORDER OF FUNCTION TESTING IS RS FOLLOWS:

CONTROL LOGIC COMMON LOGIC TO ALL LINES, INTERRUPT
CONTROL, DONE AND BUSY SET AND RESET, BOARD CLEAR
(NIOC). TIMING LOGIC - CHECKS SCANNER BY USING IO
PULSE TO STEP THROUGH EACH TIME STATE AND LINE ADD-
RESS, AND CORRECT TIMING OF EACH BAUD CLOCK, USING
LINE @ TRANSMIT CLOCK OUTPUT THROUGH BIT 7 OF DIC
WORD (DIAGNOSTIC MODE).

TRANSMITTER/RECEIVER TESTING- ALL BAUD CLOCKS,
AND ALL LINE CHARACTERISTICS (INCLUDING LOOPBACK)
AND TRANSMIT BRERK ARE TESTED HERE, FIRST ON
LINE 8.

THE TRANSMIT/RECEIVE TESTS RARE REPERTED FOR
EACH LINE TO COMPLETE R FULL PASS.

OPERATING MODES/SWITCHES

8.1

8.2

OPERATING PROCEDURE

TURN POWER OFF

SET ALL LINES TO CURRENT LOOP
CONNECT TEST PLUGS ‘

TURN POKER ON

LORD THE PROGRAM

SET SWITCHES TO 606288 (RESTART ONLY)
PRESS START (RESTART ONLY)

THE PROGRAM WILL RESPOND BY REQUESTING THE OPERATOR

TO TYPE 1 TO RUN BAUD RATE TEST ONLY. THE OPERRTOR
MUST TYPE R 1 TO RUN BAUD RATE ONLY, TYPING ANYTHING
ELSE WILL CAUSE PROGRAM TO ASSUME FULL TEST IS DESIRED.

THE PROGRAM WILL NEXT RSK THE OPERATOR
TO TYPE THE DEVICE CODE. A 2 DIGIT OCTAL NUMBER FOL-
LOKED BY A CARRIAGE RETURN IS EXPECTED. THIS NUMBER
SHOULD CORRESPOND TO THE PTI CONTROLLER DEYICE CODE
(EITHER 34 (R 44).

THE PROGRAM WILL NEXT ASK THE OPERATOR TO TYPE THE
ADDRESS OF THE FIRST LINE (IN DECIMAL). THIS IS THE
*RIGHT JUSTIFIED=(!) BOUNDARY RDDRESS AS DEFINED BY
SWITCH SETTINGS ON TEST PLUG, (@, 16,32...248) CONSULT
CONFIGURATION SHEET. TYPE DECIMAL ADDRESS OF FIRST
LINE AND CARRIAGE RETURN. '

THE PROGRAM WILL ASK IF THERE IS A DCU IN SYSTEM
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TYPE A 1 OTHERWISE 8. IF A ONE IS TYPED THE PROG
WILL FIRST REQUEST THE OPERATOR TO TYPE THE DCU
DEVICE CODE. A 2 DIGIT OCTAL NUMBER FOLLOWED BY A
CARRIAGE RETURN IS EXPECTED. THIS NUMBER SHOULD
CORRESPOND TO THE DCU DEYICE CODE (ANY NUMBER
FROM 4 TO 76 OCTAL).

KHEN OPERATOR INPUT IS COMPLETE, EXECUTION OF THE
TEST PROGRAM BEGINS. THE FIRST PASS THROUGH THE
PROGRAM WILL PRODUCE A LISTING OF THE BAUD RATE
OF CLOCKS 8 THROUGH 3. CONSULT THE HARDHWARE
INSTALLATION INSTRUCTIONS IF THESE ARE TO BE
CHANGED. RESTARTING THE PROGRAM WILL REPEAT
THE BAUD PRINTOUT.

WHEN ALL LINES ARE TESTED, THE WORD "PASS" WILL BE TYPED

ON THE CONSOLE DEVICE.

RESTART PROCEDURE
THE PROGRAM MAY BE RESTARTED AT 200 FOR REPEAT
EXECUTION. THIS WAY BE DONE MANURLLY OR VIR " R
OR °D.

IF THE PROGRAM IS RUNNING IN A DCU THE RESET
SWITCH MUST BE PRESSED TO RESTART MANUALLY AT
208, ALSO THO "R’S OR "D’S ARE REGUIRED TO
BRING THE HOST BACK. THE FIRST CONTROL R OR D
HILL PUT THE MWACHINE IN A SPECIAL SWITCH INPUT
MODE WHERE THE SWITCHES MAY BE SET OR EXAMINED
USING THE “M* COMMAND.

9.6.1 THE MESSAGE TYPE 1 FOR NEW PRRAMETERS WILL APPERR

I

. e e

i18.2

ON RESTART. TYPING A 1 WILL PRODUCE ALL OF THE
QUESTIONS INITIALLY ANGWERED. TYPING ANY OTHER
CHARACTER WILL BEGIN TESTS USING THE PREVIOUSLY
GIVEN PARAMETERS.

CTS TESTING

FOR INITIAL TESTING IF USING TEST PLUG WITH SWITCHES, ALL SWTS

SHOULD BE ON. AFTER SUCCESSFULLY RUNNING THE DIAGNOSTIC,

THE CTS LINES MAY BE INDIVIDUALLY TESTED BY TURNING OFF ITS
RSSOCIATED SWITCH ON THE TEST PLUG. (ONLY ONE SWITCH SHOULD

BE OFF AT A TIME)
A FLAGGED ERROR MESSAGE WILL IDENTIFY THE CTS LINE THAT

HAS BEEN DISABLED. TO TEST OTHER LINES, SWITCH TESTED LIME ON

DISABLE NEXT LINE, AND RESTART PROGRAM. (CONTROL D

PROGRAM OUTPUT/ERROR DESCRIPTION

IF A MALFUNCTION IS DETECTED, THE PROGRAM WILL CYCLE
IN A SCOPE LOOP IN ACCORDANCE WITH THE SWITCHES.
PROGRAM WILL PRINT THE LINE NUMBER BEING TESTED
AT THAT TIME (PRIME LINE), AND IF TRANSMITTING AND
RECEIVING USING 2 DIFFERENT LINES, “PRIME LINE® WILL
BE THE TRANSMITTING LINE, AND "SECONDARY LINE®
WILL BE THE RECEIVER LINE ADDRESS.

WHEN THE PROGRAM IS IN A SCOPE LOOP SETTING, SWITCH 3(1)
WILL CAUSE THE FAILURE RATE TO BE PRINTED. SETTING
SWITCH 1(1) WILL CAUSE THE PROGRAM TO PROCEED TO
THE NEXT TEST.



8004 PTID

GREEIIIRFERIRR

REREUNRHINCRESREBNRRRERREL

REBEIESEED

SELELRAALI
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;441 DESCRIPTION OF COMMUNICATION SYSTEM 1/0 FUNCTIONS:

71111 DEVICE CODE MUX = 34 (OCTAL)

?

7111 2 DOA AC, MUX SPECIFIES THE ABSOLUTE LINE ADDRESS TO
BE USED IN CONJUNCTION WITH A DATR OUT
INSTRUCTION TO TRANSMIT OR RECEIVE.

BITS 8-6 NOT USED

BITS 7-14 ABSOLUTE LINE ADDRESS

B=RECEIVE CONTROL
1=TRANSMIT CONTROL

e e M M et s %e e e e

11 1 3 DOB AC, MUX SPECIFIES TRANSMIT DATA OR TRANSMIT MODE
(TRANSPARENT OR BRERK).

BITS 8- TRANSMIT CONTROL
16=NT USED
BO=NORMAL TRANSHIT DATR
@4=TRANGNIT BREAK(RSYNC ONLY)
BITS 27 NOT USED

BITS 8-15 TRANSHIT DATA (IN TRANSMIT MODE)

e e Mo e e e fms s e e ee .

;111 4 DOC AC, MUX SPECIFIES ON/OFF CONTROL OF TRANSMITTER
OR RECEIVER, QUTPUT LINE CHARACTER-
ISTICS.

BITS -1 88=XMIT/RECY CONTROL

BITS 2-14 NOT USED

BIT 15 8=0FF
1=0N

BITS 6-1 18= SPECIFIES PARITY, STOP BITS.
LINE SPEED, CHAR CODE LEVEL, AND
LOOPBACK CONTROL.

BITS 2-6 NOT USED

BITS 7-8 CLOCK SELECT
80 = CLOCK 8
81 = CLOCK 4

18 = CLOCK 2
11 = CLOCK 3

e e Me % e e e mme e we e % s e e e e e e e e fme e e tes e
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BITS 9-18

BITS 11-12
BITS 13-14

BIT 15

’
’
’
J
?
’
?
?
!
’
4
J
?
i
}
’
:
’
’
?
¥
?
’
?
?
?
?

1115 DIR AC, MUX

BITS 8-6

; BITS 7-14
; BIT 15

;11. 1.6 DIB AC, MUX

i BITS 8-7
i BITS 8-15
i11.4. 7 DIC RC, MUX

BITS 8-11

BIT 12

BIT 13

i RECEIVER STATUS

SPECIFY NUMBER OF STOP BITS

88 = 1 STOP BIT
81 = 2 STOP BITS
10 = RESERVED
11 = RESERYED

SPECIFY CODE LEVEL

B0 = 5 LEVEL CODE
81 = 6 LEVEL CODE
10 = 7 LEVEL CODE
11 = 8 LEVEL CODE

PARITY SELECT
89 = NO PARITY
81 = ODD PARITY
10 = EVEN PARITY
11 = RESERVED
LOOPBACK CONTROL

8 = LOOPBACK OFF
1 = LOOPBACK ON

SPECIFIES IMPLICIT ADDRESS OF INT-
ERRUPTING LINE, RECEIVE, OR

TRANSMIT, AND FORCES A DOA AS EXPLICIT
ADDRESS FOR OUTPUTTING.

NOT USED
EXPLICIT RDDRESS
TRANSHIT OR RECEIVE CONTROL

8= RECEIVE INTERRUPT
1= TRANSMIT INTERRUPT

SPECIFIES RECEIVED DATA ON RECEIVE INT-
ERRUPT.

NOT USED

RECEIVE DATA

SPECIFIES RECEIVER DONE/STATUS

NOT USED

FRAMING ERROR

PARITY ERROR
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i12.2

i12.3

- BIT 14 OYERRUN

BIT 15 B=RECEIVER STATUS

;11 1 8 EFFECT OF BUSY” AND /DONE’ ON COMMUNICATIONS CONTROL

BUSY:  BUSY IS SET ON THE ASYNC LINES ON AN I/0 RESET
OR START PULSE.  THIS STARTS AN ICLR CYCLE WHICH
PRESETS THE SCAN ADDRESS
COUNTER.  ON COMPLETION OF THE ICLR CYCLE,
BUSY RESETS, AND THE BOARD IS PLACED IN THE
‘DIRGNOSTIC’ MODE.

DONE:  DONE SETS ON  LINES WHEN ONE
OF THE FOLLOWING EVENTS OCCURS:
1 CHARACTER RECEIVED.
2. TRANSMIT BUFFER EMPTY
INTERRUPTS OCCUR IN THE RBOVE ORDER OF PRIORITY,
AND FROM LOKEST TO HIGHEST NUMBERED LINES. A
‘NIOC MUX‘ WILL CLEAR DONE, RS WELL AS A
‘NIOS MUX’ AND “IORST”.

TORESET: CLEARS LOGIC AND PLACES CONTROLLERS IN OFFLINE
DIAGNOSTIC MODE  ALSO SETS ‘BUSY’ (ASYNC ONLY).

START: SAME AS IORESET .

CLEAR: CLEARS ‘DONE” AND INTERRUPT LOGIC AND PLACES
CONTROLLERS IN ONLINE MODE.

I0PLS(MUX) STEPS INTERNAL CLOCKS IN
‘DIRGNOSTIC’ MODE.

SPECIAL NOTES/SPECIAL FEATURES

IF THE ASYNC CONTROLLER IS BEING RUN VIR A DCU, ALL
CODE WILL BE EXECUTED BY THE DCU, AND THE DCU WILL
TRANSFER CONTROL OF THE PRUGRAM TO THE MAIN PROCESSOR
FOR ALL OPERATOR AND CONSOLE INTERFACING

FR23FDDFFFIFNIIFIINIIFINDINNRIINNIIINIINIIIIINIIIILILIIN

; NOTE:  THE DCU DIAGNOSTIC AND EXERCISER SHOULD BE
i RUN PRIOR TO RUNNING THIS PROGRAM TO INSURE ITS ;
; RELIABILITY ;

IR N R R R R R R R R R R R R R R R R R R ]

IF THE CONTROL O INPUT IS MADE TO TRANSFER
CONTROL TO THE HARDWARE ODT IN A DCU SYSTEM

THE ODT IS EXECUTED FROM THE DCU AND WILL REFERECE
DCU LOCAL MEMORY. AVYOID RESTRRTING THE PROGRAM

WITH A 206R COMMAND IN THIS CRSE AS THE DCU WILL

BE EXECUTING THE INITIAL CODE NOT INTENDED FOR ITSELF
AND WILL PRODUCE THE “UNANTICIPATED DCU HALT®
MESSAGE.

IN THE EVENT OF SUCCESSFUL OPERATION OF THIS TEST, THE
COMMUNICRTIONS RELIABILITY TEST SHOULD BE
RUN IF A PROBLEM STILL EXISTS..

DON‘T RUN TEST ROUTINES CUT OF SEQUENCE, AS R TEST MAY
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REQUIRE SCRATCH PAD DATA OR SETUP SEQUENCING FROM A
PREVIOUS TEST. AFTER A POMER DOWN, RESTART THE PROG-
RAM FROM THE BEGINWING.

THE FOLLOWING FUNCTIONS ARE NOT TESTED BY THIS PROGRAM:

INTERRUPT PRIORITY AND MUX DEVICE PRIORITY.

THE FOLLOKING IS A TABLE OF THE

FREQUENCIES FOR BAUD CLOCKS

AND THE SWITCH SETTING REQUIRED

ON ALL INPUT REQUESTS THE OPERATOR MAY ELECT
T0 ALTER FLOW OF THE PROGRAM BY STRIKING A
CONTROL 0: R OR D.

; BY THE DIAGNOSTIC:

i K 1.3 5678
; BAUD RATE (K 8,2 1234 8=CLOSED 1=0PEN
H 58 2980
; 79 . 1608
; 118 8108
; 134.5 1108
i 158 818
; 300 1819
; 608 8119
; 1268 1118
; 1800 pBB1
; 2600 1881
; 2409 101
; 3608 1101
; 4869 811
; 7200 1811
; 9608 6111
; 19 X 11114

713, RUNTIME DEPENDS UPON THE BRUD RATE OF CLK 8, WITH
19. 2K BAUD AS CLOCK @, WILL PRINT PASS IN LESS

i MACROS
000903 . DUSR
000981 . DUSR

. MACRO

THAN 3 MINUTES.
I=3

P=A

CLOCK

LDA 8C1
JSR SICONT
SDONE

RDROUT

LA 8, K400
DoC 8, mux
RICLR

ROROUT

Sue 8,0
poc 8, MUX
RDROUT

LbA 2, BDADR

;% OF INTERATIONS PER TEST
i # OF TIMES THROUGH DIAG FOR PASS

i SET "DONE® FLOP
;ARTIFICIALLY

7 ADDRESS CORRECT
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LDA Lo
cLock 32
INC L1, 5R

TiMe
RDROUT

CLOCK 31
TCYCLE ™1

TIMeA
CLOCK 14

TIM2B
CLocK 22

LCS
JSR 8 LINCH

188800+1472473+74+75

TIM2

ADROUT

CLOCK 26,
TCYCLE ™1
TCYCLE

RDROUT

LDA 171
INC L1 MR
I .
CLock 32

Al -4
RECEIVER

LDA 8, QUADR
DOR 8, MUX
s 1.1
boc 1, MUX
TRANSHIT

I 80
oA B, MUX
Sus 88
0oC @, MUX

LCS "1,72,°3,74,75

;FULL CYCLE

s PAST TIM2 LATCHING AND TIME
; DONE SETTING PULSES

; OUTPUT LINE CMTERISTIS

;RUN COUNTER PAST TIM2 LATCHING PULSE,
i BUT BEFORE TIM6 OF

i

;CYCLE TIME STATE

 COUNTER TO BEGINNING
iOF ™1

; ENABLE RECEIVER

; START RECEIVER

;ENABLE TRANSMITTER

; TURN OFF TRANSMITTER
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.MACRO  DATACHECK

b4

4

JR& - .CLR

LDA 1011 3 QUTPUT ONE WORD

DOB 1, M

SKPDN ~ MUX ;WAIT FOR RECEIVER COMPLETE
P -1

DIB 8 MK

Sugs 1,6, SR ; DOES RECEIVE WORD MATCH?
EHALT iNO, CHECK UAR/T

LooP

RECYIN

LoA 8, RECRDR  TURN ON MATED RECEIVER
DOA 8, MUX

LES ",72,7°3,74,79

Sz @8 i START RECEIVER

DOC 8, MU

LDA 8, QUADR

STRTUS

JRe  .OR ;ONLINE WITH NIOC & DELAY FOR BAUD RRTE
LDA 1,01 i TRANSMIT DATA

DoB 1, HUX

SKPDN  MUX

e -1

DIC 8, MUx i INPUT STRTUS WORD

LDA 1,072 ; LORD MASK

ANDE 1,873 i CHECK STATUS

EHALT i CHECK UAR/T PRIR

Loop

SCAN ‘

JoR®  IENT? ;CHECK SCAN #71

I

I0RST

JSR@  IDELA

LINE ™1

SDONE

DIA @ MuX

LDA 1, BMASK

AND 1.8

LDA 1,072

fADD 12

Susé¢  2.6,5R ;15 SCAN ~1?

EHALT sNO, CHECK SCAN

Logp i RDDRESS COUNTER

DATAROUT

JSR&  IENT?

I

I0RST

JSRe®  IDELA

RECEIVER _
TRANSHIT LOOPBACK, NOPARITY, CODES, ONESTOP, CLO
JSR® . CLR ;ONLINE & DELAY FOR BAUD RATE
LDA 1,01  QUTPUT WORD

DoB 1, MU



8818 PTID

RESIBIIXIRIR

SKPDN
Jnp
pIB

EHALT
LooP

L D

-1

8, MuX
1, 8,5

8, C208
o, MUX

i WAIT FOR RECEIVE WORD

i INPUT RECEIVE DATR

; DOES DATA MATCH?

N0, CHECK UAR/T,DIB,DIC

; CONTROL LOGIC, O. C. GATES

5 ISSUE CLEAR WITHOUT
;GOING ON LINE
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al £60000
a2 600008
83 00000 800882
84 00001 000810
65 09062 608200
06 00003 282902
a7 #00810
63 00810 002000
a9

18

11 o]
12 90645 812175

15 060660

. NOMAC

Lo

2

18
D075
P
.Loc
A,

.Loc
EGGS

.Loc

16 ; CONSTANTS

8
8
8.1

16

45

b4

; INTERRUPT RTN

;D0 NOT INSERT,LOC 45
i CONTRINS EGGS POINTER

880000 NOLOOP=

200081 LOOPBACK=
689600 NOPARITY=
080002 ODDPARITY=

809000 CODES=
209016 CODEG=
880020 CODE?=
880039 CODES=

6oeeos Clo=
680200 (Li=
800400 (L2=
690608 CL3=
33 800834 . DUSR
34 688876 . DUSR
ks

36 0BB68 BEO774 AMASK:
37 9ef61 8B8776 BMASK:
38 80662 863598 . SKIP:
39 89863 800400 K400:
40 BeB64 100061 LON:
41

KRERBBNRBREIRRS

689004 EVENPARITY=

200800 ONESTOP=
800848 TWOSTOP=

MUX=34
DCU=

774
76
SKPBZ
468
109061

42 ; YARTABLES

43

44 00665 800000 ACH??:
45 89666 869900 AC1?7:
46 00067 BBORAO RC277:
47 00670 B0BARG AC377:
48 90071 000860 BDADR:
49 90672 000000 CLKO:
58 0ea73 890000 CLK1:
51 0674 000088 CLK2:
52 09675 000008 CLK3:
53 80076 098068 PRSZ:
54 00677 899098 PRSI:
55 06100 000808 TEM:
56 09161 808934 DEVCD:
57 8pi62 000988 NLINE:
38 06183 060876 DCODE:

[~ -

DCU

39 0e164 6BOGG0 PRIMLINE:

60 00185 000808 OUADR :

-
[~

(-]

@g@@@@@@@@

o ®

; LOOPBACK ON

i 8(8-15)

F NEGATIVE



0812 PTID

81 08106 090008 RECADR: 8

82 08107 000968 SECLINE: .9 i NEGATIVE

83 09116 B0GG00 TENP: 8

84 08111 800008 THING: 8

85 90112 600988 WATE: 8

06 96113 890990 VES: 8 ;DCU SHITCH

87 00114 890068 DCUL: 8

@ ; ADDRESSES

89

18 89115 006737 . LINCH: LINCH

11 oeii6 011746 . MAL: MUL?

12 88117 886764 ICONT: CONT

13 90126 087814 IDELRY: WIBSY

14 86121 818327 IDCHNG: DCHNG

15 0122 886773 IDEL: DEL

16 08123 886771 IDELI: DELI

17 @0124 086774 IDELL: DEL+H

18 98125 886751 ISUBX: SUBX

19 08126 886752 ISUBY: SUBY

20 @8127 886753 ISUBZ: SUBX+2

21 06139 006608 BDCKK: 0

22 88431 e@7e41 . CLR: (LR

23 08132 0A0401 . WHAT: WHAT

24 00133 816248 IDCRS: DCRES ;DCU ESCAPE R

2 P?GaU  BEGL K. J, P, 208, 76608, P

26 869900 .DUSR  COM?P=0

27 608200 .Loc 268

28

29 00200 062202 DTO?SB: JMP @BGN7ADR + START PROGRA# HERE

30 00201 808008 HEL?P: @  CURRENT TEST RDDRESS

31 96202 889402 BGN?ADR: BEGL ; PROGRAM STARTING RDDRESS

32 06203 080009 PAS?S: 0 i PASS COUNT

33 062064 090001 PA7SIN: P 5 INTERNAL PRSS COUNT

34 90265 600601 PA7SYL: P i INTERNAL PASS COUNT VALUE

35

36 90266 008008 ITR7R: 9 7ERROR SWITCH

37 06207 000008 ACS?: O ;PRGE ZERO LOCATION FOR AC3
38 20210 600008 0D0X: @ ;PAGE ZERQ LOCATION FOR BRERKPOINT
39 90211 870600 ERR?4: 70000 ;DELRY TIME FOR L?0PX

40 i PRGE ZERD POINTERS

41 89212 812475 IEGG?S: EGGS

42 06213 012262 ISHR?EG: SHREG i SWITCH REGESTER POINTER

43 00214 811572 1INP?:  INPK i SHITCH PACK POINTER

44 90215 616420 IMES?S: MES?S s MESSAGE PRINT ROUTINE POINTER
45 08216 816467 ICRL?F: CRL7F i CR/LF PRINT ROUTINE POINTER
46 00217 816616 ITYP?E: TYP2E ; CHARACTER PRINT ROUTINE POINTER
47 09220 910522 IPDE?C: PDEC ; DECIMAL PRINT ROUTINE POITNER
48 00221 816512 IPDC?S: PDC?S ;DECIMAL AND 1 CHAR PRINT ROUTINE POINTER
49 96222 810584 IPOC?T: POC?T ; OCTRL PRINT ROUTINE POINTER
50 90223 816508 120C7T: 20077 ; ZERD SUPPRESSED OCTAL PRINT ROUTINE
51 08224 816762 ITI?0: TINZ ; OCTAL INPUT ROUTINE POINTER
52 88225 046766 ITI?D: TINYD ; DECIMAL INPUT ROUTINE POINTER
93 88226 011612 IENTR: ENTR ;ENTER ROUTINE POINTER

54 98227 11641 ICYC?E: CYC?J i CYCLE ROUTINE POINTER

55 00230 814775 IERR?: ERRY ; ERROR ROUTINE POINTER

56 08231 611632 ICYC: CYOX i DELYED CYCLE ROUTINE POINTER
57 08232 818613 ITPS?P: TPS?P i TYPE SPACE ROUTINE POINTER
8

59 88233 811484 10DT?: ODT?.

68 80234 GOB298 RES?T: JWP 200



0813 PTID
6l
82

83 99235 000000 ION70: @

84 90236 087878 ITTD:
85 88237 earedl ITTI:
86 00240 818376 IPSDL:
87 886231 LOOPX=

71D
I
PsDL
JRe  ICYX ; DELRYED LOOP

s 806230 EHALT=JSRE IERR?

89 88241 887822 ICTS:

108 06242 000000 (8.
11 80243 808061 (1.
12 96244 000002 (2:
13 86245 888963 (3:
14 06246 800004 (4.
15 06247 808805 C5:
16 06250 890686 C6:

17 06251 800614 (12 :
18 08252 880616 (4. :
19 96253 889626 C22. .
20 08254 B9eA27 C23. .
21 88255 00@E32 C26. :
22 08256 000934 (28, :
23 86257 800040 (32
24 88268 80037 C31. .
25 86261 808841 (33 :
26 00262 889842 C34. :

27 88263 899810 Cla:
28 00264 0oeeil C11:
29 06265 eesa12 C12:
30 80266 808814 Ci4:
31 00267 800916 Clé:
32 80278 egvalr CL7:
33 80271 600020 C20:
34 90272 BpRs2L (21
35 06273 vpe022 (22:
36 86274 890024 (24:
37 06275 809025 C25:
38 80276 008926 C26:
39 09277 600830 C30:
40 00308 000031 C31:
41 00361 880832 C32:
42 00302 009834 (34:
43 90363 Bp0a36 C36:
44 80304 800E37 (37:
45 88385 866040 C40:
46 98306 8RABS2 (52:
47 00367 889076 C76:
48 00318 ve0877 C77:

49 06311 660168 C108:
58 80312 #0125 C125:
51 08313 090i77 Ci77:
52 96314 099200 C200:
53 00315 889258 (250:
54 00316 898252 (252
55 8317 eee2r7 C277:
56 08320 0@9369 C309:
57 80321 8aA367 C367:
58 00322 886376 (376:
59 88323 896377 C377:
60 00324 200400 C400:

1S ; CTS MESSAGE ROUTINE

RERRREROOsoN e

BSUEHEKHEFRRRRSE

HEEIRRIS

an

367
376
37



@914 PTID

01 88325 100608 C100K:
82 00326 108299 C1062:
83 99327 190408 (1064
04 09339 109609 C1006:
85

26
87 00331 177777 CM1:
88 08332 177776 CM2:
89 08333 177775 IM3:
10 00334 177774 (4.
11 84335 177773 CMS:
12 08336 177772 CM6:
13 88337 177771 CM7:
14 06340 177770 (M8, :
15 88341 177766 Crie.
16 00342 177767 CMS. :
17 80343 177765 M1 .
18 08344 177764 CHL2 :
19 80345 177763 CMA3. :
28 90346 177762 (M4, :
21 88347 177761 CMS. :
22 98358 177768 (6.

23 98351 177668 CMLZ8.
24 08352 177488 CM236. :
25 89353 177008 CM512. :

26 80354 177577 KM208:
27 886400
28

166000

168268 -

106488
168668

=512
177577
.Loc

29 96400 800541 B. EGL:BEGIX

30 00401 809008 WHAT:
31 99482 862677 BEGL:
32 060483 886215
33 68484 812203
34 904e5 820871
35 08485 840105
36 06467 102400
37 89410 840072
38 88411 848873
39 00412 840874
40 88413 840075
41 08414 840870
42 88415 824764
43 88416 125085
44 90417 009411
45 00420 886215
46 00421 egr4L7
47 80422 886237
48 60423 008451
49 99424 182520
56 88425 122484
51 80426 808446
32 00427 040139
R

54 90436 886215 BEGIA:
35 88431 887373
56 89432 886237
57 89433 000406
98 80434 102520
59 08435 122414
60 80436 608403

8
I0RST
Joke
DIRT
LDA
STA
SuB
STR
STR
STH
STR
STH
LA
MOV
e
JSRE
INPDS
Jor
e
SuszZL
Sus
Jw
STR

JoRe
RBLKO
JoRE
Jup
SuBZL
SUB#
NP

460

IHES?

8, BDADR
8, QUADR
80

8, CLKa
8, CLK1
@, CLK2
8, CLK3
@, AC3??
1, WHAT
1,4, 5NR
BEG1A
IMES?

ITT1
BEGA
8.8
1,8 SR
BEGO

8, BDCKK

IMES?

I
BEG2
8,8
1,8,52R
BEG2

7 IN THE BEGINNING, RESET I/0

 NAME

; INPUT PARAMETERS ALREADY SET?
iNO

;ASK IF DESIRED

;TYPE 4 IF NEW PRRAMETERS DESIRED
; GET CHAR

iNOT 4

s NEW PARAMETERS IF A 1
iNOT A 1 JUST RESTART
; CLEAR BAUD RATE ONLY FLAG

;TYPE 1 TO RUN BAUD CLOCK ONLY
i GET CHAR
;NOT A1

;1S ITA1?
i NO



8815 PTID

81 90437 182009
82 00440 848130
a3

84 00441 886215
85 80442 097172
86

87 80443 086237
88 08444 896775
89 68445 830387
18 08446 121085
11 08447 008772
12 98456 125213
13 88451 146432
14 08452 098767
15 08453 846100
16 28454 88611
17 88435 eeeiel
18 908456 889550
19 08457 887021
20 86460 020100
2 00461 B48104
22

BEG2:

23 89462 806215 BEG3:

24 90463 BA733S
25 00464 096236
26 88465 008775
27 88466 125128
28 08467 844671
29 88470 944165

38 80471 182620 BEG4:

31 09472 B40182
32 98473 608407
33

34 90474 620113 BEGB:

35 88475 181065
36 60476 882482
37 08477 082482
38 90500 699540
39 gaSe1 e1eie2
48

41 88582 886215 BEGS:

42 96503 897245
43 90504 806237
44 90585 898775
45 985686 125085
46 80507 899425

47 80510 886215 BEGE:

48 88511 667301
49 88512 086237
38 88513 6A877S
91 8514 838307
32 89515 121664
93 88516 146432
54 08517 889771
55 90520 844110
36 08521 Bac1A
37 88522 eee183
38 88523 e1e182
99 08524 818252
68 90525 1260809

JoR

TELEILT -

STH
JSR

331

STR
JOR
JSR
MOYZL
STR
STA

SUBZR
STR

Jupe

BEG14
DC. ST

STA
JSRE

DC. ST
HOING

8.0

_ 8, BDTKK

BIMES?

ITT1
BEG2
2,076
1,8 SR
BEG2
11,5
21,520
BEG2
@, TEN
BIDCHNG

8, TEM
8, DEVCD

8IMES?

8ITTD
BEG3
11
1, BDADR
1, BUADR
8.8
B NLINE
BEGS

8 YeS
8,8 5\
42
.42

IMES?

I
BEGS

1L 4,5
BEG11-4
IMES?

Il
BEG6
2,C76
1,8,52R
21,52
BEG6

1, TEMP
IDCHN

; KEEP FLAG

; “TYPE 2 DIGIT DEVICE CODE
i OF PTI CONTROLLER,
; THEN CARRIAGE RETURN®

; ERROR!

+ BCCODE<76 ALLOWED

i MUST BE EVEN #
; CHANGE DEYICE CODE

s FIRST LOCATION TO BE CHANGED
;LAST LOCATION TO BE CHANGED

i C(DEYCD) HOLDS PRIME CODE

; “TYPE ADDRESS OF FIRST LINE
; (CIN DECIMAL)="

5 INPUT BOUNDARY RDDRESS

; INPUT ERROR

i SAYE IT

JMAKE IT LOOK LIKE 16
; RLMOST

;DCU EXIST?

iNO

i YES

;START IT UP
; START UP DCU

;TYPE B IF NON DCU SYSTEM

;GET INPUT

; INPUT ERROR

s RUN DCU?

i NO

; TYPE TWO DIGIT DEY CODE OF DCU
; INPUT ERROR

;8 NOT LEGAL

;LESS THAN OR EQ 76

; CHANGE DEY CODE
;ORIG CODE
 STARTING ADDRESS
; FINAL ADDRESS



8816 PTID
81 98526 846132
82 08527 644113
83 08530 824118
84 08531 844103
85 98532 082401
86 88533 Bie162
07 68534 102008
68 8535 842132
89 08536 102400
10 08537 846113

11 08540 620105 BEGL1:
12 88541 101400 BEGIX:

13 08542 101409
14 90543 840106
15 08544 102008
16 98545 840104
17 88546 824332
18 08547 844107

SThe
ST
LDA
STR
Jwpe
DC. ST
ADC
STRe
sue
STR
LbA
INC
INC
STA
AL
STR
LDA
STA

1. WHAT

- LYES

1, TEMP
1, DCODE
.H

88

8, . WHAT
8.8

8, YES

8, QUADR
0,8

89

8, RECADR
80

8 PRIMLINE
1,0m2

1, SECLINE

;SET NO PARAMETERS SWITCH
;SET DCU FLAG

;KEEP NEW CODE
;G0 START DCU
i NO NEW PARAMS
;CLEAR DCU FLAG

;ADD 1 TO FIRST ADDRESS
i FOR MATCHED LINE

;STORE -1 FOR PRIMARY LINE
; COUNTER
5 SET UP SECONDARY LINE COUNTER



‘9817 PTID

a1 s MAIN PROGRAM STARTS HERE
82

83 98550 @86226 ABAA: JSRE  IENT?
84 00551 908003 I

85 08552 862677 I0RST

86 88553 863700 SkpDZ @

87 88554 006239 EHALT

88 88555 886231 LoOPX

(-]

10 98556 BA6226 ABGL: JSRE  IENT?
11 9e557 000003 I

12 88568 862677 I0RST

13 8561 863500 SKPBZ @

14 98562 686230 EHALT

15 88563 886231 LOOPX

16

17 08364 806226 ABG2: JSR@  IENT?
18 00565 0ege83 I

19 88566 862677 IORST

26 08567 863734 SKPDZ  MUX
21 88578 866230 EHALT

22 98571 896231 LOOPX

3

24

Vo]

26 08572 BB6226 ABA3:  JSRE  IENT?
27 88573 8gvea3 I

28 88574 862677 I0RST

29 90575 830871 LbA 2, BDADR
308 88576 871634 DOA 2, MU
31 88577 650008 NID 8

32 00608 863434 SKPBN  MUX
33 0ece1 886230 EHALT

34 090662 086231 LOOPX

K]

36

37 88603 006226 ABB4:  JSRE  IENT?
38 0O6B4 000003 I

39 80685 862677 I0RST

48 80606 820271 LDA @, C28
41 08667 840108 STR @, TEM
42

43

44 06610 824161 LDA 1, DEVCD
45 8611 131660 MoV 1,2

46 90612 113520 ANDZL 8,2

47 88613 107000 ADD a1
48 00614 146400 sue 21

49 90615 030062 LDA 2, KIP
58 88616 133000 ADD 1,2
91 00617 856482 STR 2. 42
52 90620 862677 I0RST

33 80621 806000 8

M 00622 886230 EHALT

95 00623 820100 LDA 8 TEM
56 88624 181224 MOYZR 8,8, 57R
57 88625 896762 Jup figod+4
58 00626 886231 LOOPX

59 89627 068277 ABBS:  INTDS

68 89630 886226 JoR®  IENT?

;SELD LINE GROUNDED

i CHECK 0.C. GATE TO SELD

i SELB LINE GROUNDED

; ICLR GETS SET ON ITORST
;CHECK 0.C. GATE TO SELB:

. iMUX AND GATE

; PTI DONE SHOULD NOT BE

i SET

; CHECK DONE FLOP, 0.C.

i GRTES TO SELD, DOC TO
;DIAG FLOP HIGH ALLOWING
;DATA TO SET FLOP

; PTI BUSY SHOULD BE SET

;DUMMY INSTRUCTION
;ON TORST

;CHECK SELD 0.C. GATE,
; ICLR FLOP, IORST, PTI

;RND GATE, SCAN COUNT CARRY UP EARLY

; TEST DEVICE SELECTION
; LOGIC-GET MASK

5 FORM EXCLUSIVE OR

i WITH MASK AND DEVICE
;CODE TO CHANGE

;ONE BIT AT A TIME

i ADD NEW DEVICE CODE
i IN SKIP INSTRUCTION

;SKIP INSTRUCTION HERE
; CHECK PTI GATE,
; SELECTION LOGIC
;MOVE MASK RIGHT

7 WITH DONE DISABLED,
;NO INTERRUPT SHOULD



8618 PTID

81 88631 000863
82 89632 862677
83 98633 182000
84 90634 862877
85 80635 868177
B6 80636 098401
87 80637 863477
88 98640 006230
89 80641 068277
18 80642 896231
1

12 88643 886226 REG6:
13 80644 BO00E3
14 80645 862677
15 00646 860177
16 80647 090461
17 00650 863477
18 90651 886230
19 80652 886231
28

21 BB653 806226 ROB7:
22 98654 80AAE3
23 88655 862677
24 09656 868400
25 00657 161614
26 00660 896230
27 00661 886231
28

29 99662 996226 ROOS:
30 99663 090603
31 08664 862677
32 90665 861477
33 00666 181014
34 98667 886230
35 98670 886231
36

37 80671 806226 ABAI:
38 06672 Bo9A63
39 90673 862677
40

41 08674 830071
42 88675 871634
43 88676 182400
44 @B677 862677
45 00700 863834
46 008781 863534
47 80782 896230
48 08703 886231
49

)

51

2

33 06784 886226 hB18:
54 00765 099003
35 00786 862677
%

57 @767 839671
58 68716 871034
59 06711 182408
60 88712 862677

IORST
o (1]
INTEN

ERALT
INTDS
LOOPX
JSRe

IORST
INTEN
EHALT
LOOPX
JoRe

I0RST
DIA

EHALT
LOOPK

JSRE

I0RST
INTA

EHALT
LooPxX

JSRE

10RST

IENT?

IENT?

88

8,8, 52R

IENT?

8,8, SR

IENT?

2, BDADR
2, MUX
88

8, MUX

IENT?

2, BDADR
2,Mx
80

;CHECK INT REQ FLOP,
;AND 0.C. GATE TO
i INT LINE

s WITH MASK FLOP

; OFF, AN INTERRUPT
5 OCCURED WITHOUT DONE

 CHECK AND (MASK FLOP, DONE)
;TO INT REQ FLOP

;A DIA INSTRUCTION TO

;DEVICE 8 SHOULD RERD NO
;BITS

5 CHECK FOR GROUNDS ON

i INOUT BUS

;WITH NO DONE FLAGS SET

i NO DEVICE CODES SHOULD
;BE READ BACK VIR INTA

i CHECK INPUTS TO DEVICE
;CODE 0.C. GATES, INTACK

i RDDRESS CORRECT

; BUSY SHOULD BE RESET

; CHECK DOC, DOA TO ICLR,
;0.C. GATE TO SELB,

7 ICLR FLOP, BDEN LOGIC

iDOC AND GATE, MUXENAB

;DOC DECODER INPUTS (PTI-16)

; SEE THAT DOC @ DOES
7 NOT RESET BUSY

; RDDRESS CORRECT
; BOARD



8819 PTID

81 98713 863008
82 89714 863434
83 88715 086238
84 99716 086231
85

86 89717 886226 AB1L:

87 00720 800003
83 08724 862677
@

168 090722 930071
11 8e723 871634
12 98724 162620
13 06725 181229
14 089726 862677
15 88727 863034
16 98738 863434
17 08731 886230
18 00732 BA6231
19

20 86733 006226 RB12:

21 98734 989063
22 00735 862677
23

24

25 88736 830071
26 98737 871034
27 88748 182620
28 98741 862677
29 88742 863034
39 98743 863434
31 @a744 886230
32 88745 806231
33

34 80746 086226 NB13:

35 08747 000803
36 86758 862677
37

38

39 06751 930071
49 08752 071034
41 90753 102400
42 09754 863034
43 88735 866134
44 88756 863434
45 80757 896230
46 00768 BA6231
47

48 90761 886226 fB14:

49 96762 090003
58 88763 862677
31

2

53 86764 830071
54 08765 871634
55 80766 182400
56 08767 863034
57 89778 868108
58 00771 863534
59 08772 886239
68 08773 886231

EHALT
LOoPX

JRE  IENT?

I0RST
RDROUT

poA 2, MUK
SUBZR 8.8
MOVZR 8.8
IORST

boc 8, MuX

EHALT
LOOPX

JSRE&  IENT?

I0RST

LA 2, BORDR
boR 2, HUX
SUBZR 6.8

Do 8, MUx

JOR®  IENT?

RICLR

LDA 2, BDADR
DoA 2, MU
sug 8,8

poc 8 MU
NIOS MK

JoR@®  IENT?

RICLR

LDA 2, BDRDR
DoA 2, WX
SuB 89
DoC 8, MUx
NIOS 9

SKPBZ  MUX
EHALT

L0OPX

;CHECK PTI INPUT TO DOC
;DO NOT RESET BUSY RITH

;DATA-1 SET ON A DOC
; ADDRESS CORRECT

; BOARD

 GENERATE DATA-1

;CHECK -(DATAL-B) INPUT
5 T0 DOC LOGIC

;D0 NOT RESET BUSY

;WITH DATA® SET ON A
;DOC

; ADDRESS CORRECT

; BORRD

; GENERATE DATRG

5 CHECK -(DATAB-B) INPUT
i T0 —(XRDOC), -(DOCY

;SET ICLR WITH START PULSE

;RESET ICLR TO

; ADDRESS CORRECT
; BORRD

;ENABLE “DONE* AND
;RESET “BUSY

; CHECK BUSY GOT SET AGAIN
;CHECK STRT AND MUXENAB
;TO ICLR

; TRY TO SET ICLR RITH

3 STRT DEVICE @
sRESET ICLR TO



8820 PTID
el
a2

83 98774 086226 RBLS:

B4 00775 806063
85 88776 862677
86 08777 830871
87 61000 824311
83 01061 133009
89 010882 871034
10 1063 030071
11 81064 072034
12 61085 182400
13 010686 862677
14 81007 863034
15 01610 871834
16 01611 863434
17 61612 886239
18 81813 986231
19

2

A

2

23 pie14 886226 hal6:

24 91015 009003
25 01616 862677
26 01017 630871
27 01620 824311
28 61621 133000
29 1822 871034
38 01623 830071
31 81624 871000
32 81625 182400
33 91026 862677
34 81627 963034
335 81838 871634
36 01631 863434
37 10832 886239
38 61633 886231
39

40 01034 986226 RE17:

41 91035 990003
42 61036 862677
43 01637 986123
44 81640 863534
45 81641 886239
46 01842 866231
47
48
49

50 81643 896226 AE18:

51 01044 800003
52 81645 862677
53 01646 869277
54 81647 806120
H

36

57 81850 830871
58 a1651 871834
59 81832 820863
60 81653 863834

§§”§

AEECEEES

L

5 4

SEREE2R28585

IENT?

2, BDADR
1,Ci08

2 MX
2, BDADR
2 MUX
88

8, MUX
2, UX

IENT?

2, BDADR
1,C100
1,2

2, X

2, BORDR

89

8, MUX

2 MUX

IENT?

IDELI

IENT?

IDELA

2, BORDR
2, MUX
0, K488
8, MUX

; CHECK BUSY DOES NOT
+GET RESET WITH DOB
i TRYING TO SET BDEN

;CLEAR BDEN BY ADDRESSING
i ANOTHER BOARD

;CHECK DOA TD BDEN
;BOARD ADDRESS LOGIC,
;DOA

;ENSURE BUSY DOES NOT GET
;RESET WITH DOR 8 TRYING
;TO SET BDEN

; CLEAR BDEN BY ADDRESSING
7 ANOTHER BORRD

;CHECK PTI INPUT TO
;DOA

; CHECK ONLINE GETS RESET

; CHECK MCLR, ONLINE FLOP,
;ONLINE TO TIMER CONTROL

i FIRST STRAGE OF TIMER, TIMG,
sLWHILN, 5 CP(@), SCAN
 ADDRESS, MCLK

; ADDRESS CORRECT
; BOARD

+SET “DONE" FLOP
;ARTIFICIALLY



08214 PTID

Bl 061654 863634
62 81655 086230
83 01056 986231
i

@

86 81657 886226 RB19:

87 81860 0000A3
83 81861 862677
89 01062 060277
10 81063 020354
11 61664 862077
12 81865 896129
13 01666 868177
14

15

16 01067 838971
17 eie7e 871034
18 61071 6208063
19 81672 863034
28 61873 860000
21 81674 860000
22 81675 863577
23 01676 BB6230
24 01677 860277
25 91168 886231
26

27

28 81161 886226 AE20:

29 91102 8A0063
38 61163 862677
31 01164 896120
32

33

34 81185 638871
35 61166 871834
36 01187 820063
37 81110 863034
38 81111 820314
39 81112 863034
48 81113 660000
41 61114 263734
42 81115 886230
43 81116 886231
44

45

46 81117 886226 RE2A:

47 81120 000963
48 81121 862677
49 81122 886120
58

51

52 01123 8380671
33 01124 871834
M 01125 820063
55 81126 863834
36 81127 868234
57 81138 860960
58 81131 863734
59 61132 996230
68 01133 886231

JSRe  IENT?

8, Kn2ed

IDELA

2, BDADR
2, MUX
8, K400
8, HUX

JSR®  IENT?

Jore  IDELA

LDA 2, BDADR
DOA 2 MUX
LA 8, K408
DOC 8, MUX
LDA 8, C200
boC 8, MU
NIO 8

SKPDZ  MUX
EHALT

LOoPY

IENT?

IDELA

2, BDRDR
2, M
8, K408
8, MUX
NIOC  MUX
NIO 8
SKPDZ  MUX
EHALT

LOOPX

§§§§§§§§”§

;CHECK DONE SET

s NOT SET-CHECK 0. C. GATE
;TO SELD, DONE FLOP, DIAG
;i DONE SETTING, RGENS

5 SEE THAT BOARD WILL

i GIVE INTERRUPT

; ADDRESS CORRECT

; BOARD

;SET “DONE® FLOP

s ARTIFICIALLY

; DUMMY INSTRUCTIONS

; CHECK MASK FLOP, INTR

;0.C. GATE, INT FLOP, ROENB
;CLEAR, IORST HELD LOW

; CLEAR DONE WITH -(DIAGC)

i SET DONE

; ADDRESS CORRECT
 BOARD

;SET “DONE* FLOP
;ARTIFICIALLY
;DATA BIT 8

; DUMPY INSTRUCTION

; DONE SHOULD BE RESET
;-(DIAGCY INPUT TO CLR DONE
iFLOP, MCLK, DONE FLOP
;CLR DONE GROUNDED

;CLEAR DONE WITH CLEAR

 ADDRESS CORRECT

; BORRD

;SET “DONE" FLOP

i ARTIFICIALLY
;BOARD CLEAR
;DUMMY INSTRUCTION

; CHECK -(CLEAR) TO CLR DONE
iFLOP, TIMG ALWAYS ON,



8822 PTID
81
82

83 81134 896226 ABZ2:

84 81135 099883
85 81136 862677
86 81137 006120
87

88

89 61148 939871
10 21141 971034
11 84142 820063
12 81143 863034
13 81144 920314
14 81145 126620
15 61146 123800
16 061147 8630834
17 61158 863634
18 81151 @e6239
19 81152 #86231

20 81153 886226 AB23:

21 81154 000083
22 84135 862677
23 81156 868277
24 81157 182000
25 oli68 862077
26 61161 886120
27 81162 868177
28

3

39 61163 930071
31 81164 871634
32 61165 820063
33 81166 863834
34 81167 660000
35 81179 6606000
36 01171 863477
37 81172 886238
38 81173 886231
39

48 61174 886226 RB24:

41 81175 800063
42 Bi176 182000
43 1177 862077
44 81260 862677
45 061261 086120
46 012682 860177
LT4

48

49 81203 830871
98 912684 871634
51 81205 820063
52 81266 863034
53 81267 860098
4 01218 860908
35 e1241 863577
56 01212 686238
97 8i243 ace2r?
58 61214 @86231

59 81215 886226 AB26:

68 81216 6gv8a3

JSRE
INTEN

JoRe

IENT?

IDELA

2, BDADR
2, MUX
8 K4o8
8, MuX
8, C2e0
1.1
1,8

8, MUX

IENT?

89

IDELA

2, BDADR
2, MUX
6, K408
8, X

IENT?

8.0

IDELR

2, BDADR
2, MUX
8, K460
@, M

IENT?

i ICLR TO DONE LOGIC

;DON‘T CLEAR DONE WITHOUT

i ~(DATA-8-B)

i ADDRESS CORRECT
 BOARD

;SET “DONE® FLOP
i ARTIFICIALLY

i SET DATA-@ IN OUTPUT

. i HORD

; CHECK ~(DATA-B-B) TO
5 CLR DONE
;D0 NOT GET INTERRUPT WITH

i MASK ON

; ADDRESS CORRECT
; BOARD

iSET "DONE" FLOP
i ARTIFICIALLY

i WAIT FOR A WHILE

5 CHECK MASK FLOP

;CLEAR MASK WITH IORST

 ADDRESS CORRECT

; BORRD

; SET “DONE™ FLOP

s ARTIFICIALLY

s DUMMY INSTRUCTIONS

; [ORST TO INT ENABLE
i INT REQ FLOP



8823 PTID

81 81247 862677
82 81220 868277
83 81221 82834
B4 81222 862077
85 81223 886128
86 81224 868177
a7

88

89 81225 838871
16 81226 8716834
11 81227 828863
12 01230 863034
13 81231 868960
14 81232 868208
15 01233 863577
16 #1234 886238
17 81235 ee8277
18 #1236 886231
19

28 81237 886226 AB27:

21 81248 690063
22 81241 862677
23 81242 820354
24 B1243 862077
25 81244 006120
26 01245 868177
27

28

29 81246 938871
38 81247 871834
31 81250 820863
32 81251 863834
33 81252 060009
34 81253 861477
35 81254 es827?
36 61255 824104
37 81256 122414
38 81257 886239
39 81260 886231

48 81261 886226 RO28:

41 61262 688083
42 94263 862677
43 81264 82034
44 81265 862077
45 01266 886120
46 81267 B60LTT
47

48

49 01278 830671
50 81271 871634
31 e1272 820863
52 81273 863834
53 81274 860000
4 81275 868400
35 81276 868277
56 61277 024164
57 81300 122415
58 61301 686238
59 81382 886231
68

IORST
INTDS -

MSKO
JoRe
INTEN

JoRE

JoR@

8, Kn2eo

IDELA

2, BDADR
2, MUK
8, K408
8, MuX

IENT?

8, Kn2ee

IDELR

2, BDRDR
2, MUK
8, K460
8, HUX

1, DEVED
1,8, 5R

IENT?

8, KM2es

IDELA

2, BDADR
2, MUX
0, K409
@, MuX

80

1, DEVCD
1,8 5N

i INT REQ FLOP

+ADDRESS CORRECT
 BOARD

;SET “DONE" FLOP

s ARTIFICIALLY

; DUMMY INSTRUCTION
; CLEAR DEVICE @

;-(CLEAR) TO INT ENBLE FLOP

i TRY TO CLEAR INTERRUPT WITH A

i SET DONE-GIVES INTERRUPT

; ADDRESS CORRECT

; BOARD

;SET “DONE™ FLOP
;ARTIFICIALLY
;DUMMY INSTRUCTION

; DEVICE CODE OF BOARD
; MUXENAB INPUT TO CLEAR

; CHECK INTERRUPT RCKNOWLEDGE

i ADDRESS CORRECT

; BOARD

;SET “DONE® FLOP
JARTIFICIALLY
;DUMMY INSTRUCTION
; DUMMY RERD INPUT

i DEVICE CODE OF BOARD 4
5 CHECK INACK, HIGH OR FLOATING



8824 PTID
81 81383 808483
82 81304 177576 KM261:
83 81385 173577 KMd2e:
04 013086 820113 RB29:
@5 81307 161604
86 01318 889431
87 81314 820235
838 01312 101004
89 81313 888466 XAB3L:
18
11 81314 886226 AB29A:
12 81315 0908a3
13 81316 862677
14
15
16
17 81317 828765
18 81320 862077
19 @131 896128
2
A
22 81322 030071
23 81323 871834
24 81324 820063
25 81325 863034
26 61326 861111
27 81327 863511
28 #1330 008777
29 61331 824264
30 81332 861477
31 84333 186434
32 81334 996230
33 61335 806231
34 91336 099443
3%
36 81337 60060 A0TX:
37 81340 090010 A3810:
38 81341 886226 RE30:
39 81342 899063
408 61343 862677
1
42
43 81344 820744
44 91345 862077
45 01346 886120
46
47
48 01347 030071
49 81350 871034
58 01351 820063
51 84352 863834
52 81353 182520
53 81354 861876
M 81355 863476
55 81356 009486
36 01357 181464
57 81360 088775
58 81361 814756
59 81362 008773
60 81363 999487

=3

3¥§¥§%§§§§§§§

8 YES
8,8, 5R
38

8, 1020
8, 8, SR
fe31

[ENT?

8, kMgt
10ELA
2, BOADR
2, W%
8, K408
8, WU
8,110
0
1,011

8,1, 52R

X

IENT?

8, Kn428

;IS THIS A DCU ?
;YES

 GET 10MODULE

i IF ZERQ ASSUME A TTY

; ENRBLE HIGHER PRIORITY

; INTERRUPT AND ENSURE
; PROPER DEVICE GETS
i RCKNOWLEDGED

; ADDRESS CORRECT

; BOARD

;SET “DONE" FLOP

s ARTIFICIALLY

;SET DONE ON PTI

i START HIGHER DEVICE

sHIGHER DEVCODE=11
;=CINTPIN) INPUT TO

i INTACK FLOATING

;ENABLE HIGHER PRIORITY

i INTERRUPT (DEVICE CODE 76)

5 T CHECK INTPIN ON DCU

; ADDRESS CORRECT
; BOARD

;SET “DONE® FLOP
;ARTIFICIALLY

;SET DONE ON DCU (RTC)

; CHECK DEVICE CODE
; TIMEOUT CLOCK

;BUMP BIG COUNT
s WAIT SOME MORE
;DCU RTC TIMEQUT



8825 PTID

81 01364 824307 AO3EG: LDA 1,76

82 81365 861477 INTR - 8

83 81366 186434 SUBZ¢ @1, SR s CINTPIND INPUT TO INACK FLOATING
04 01367 886239 EHALT

85 81370 086231 LOOPX

86 01371 @pa410 e @31

87 81372 834206 AE3LE: LDA 3 ITRR ;GET ERROR SWITCH

88 81373 175004 MoY 3,3,52R ;1S IT SET?

@9 81374 808403 me .43 ;YES, DON‘T PRINT MESSAGE
18 81375 886215 JSR @IMES?S

11 81376 8areve DCURT ;DCY RTC FAILED TO INTERRUPT
12 81377 8p6238 EHALT

13 681400 886231 LOOPX

14 01401 886226 AA31: JSR@  [ENT? ; TRY TO CLERR DONE WITHOUT DIC
15 61482 000963 I

16 01403 862677 I0RST

17 81484 886120 JSrR@  IDELA

18 SDONE i SET DONE-GIVES INTERRUPT
19 ADROUT

20 1485 830871 LDA 2, BOADR i ADDRESS CORRECT

21 pi486 871034 Do 2, MX ; BOARD

22 01487 920063 LDA 8, K400 ;SET “DONE® FLOP

23 01418 063034 DoC @, MUX ; ARTIFICIALLY

24 81411 820314 LDA 8, C200

25 81412 862034 DOB 8, MUx

26 01413 863634 SKPDN  MUX  THIS SHOULD NOT RESET DONE
27 1414 886230 EHALT ;DOC HIGH TO -(DIAGC)

28 01415 886231 LOOPX

2

30 81416 886226 RB32: JSRE@  IENT? ;DON‘T SET DONE ON A

31 81417 6oesa3 I

32 81426 862677 IORST

33 @1421 886120 JorR@  IDELA

34 RDROUT ; DOB-DIAGNOSTIC LOGIC

35 81422 830071 LDA 2, BDADR ; ADDRESS CORRECT

36 81423 871834 oA 2 MUK ; BOARD

37 61424 8208963 LDA 8, K468

38 81425 862034 D08 8, MUxX

39 81426 863734 SKPDZ  MUX

48 81427 886230 EHALT ; CHECK DOC INPUT TO

41 81438 886231 LOOPX i GATE SETTING DOME- ALSO
42 i ICLR NEVER CLERRED DONE
43

44 01431 886226 AB33: JSRE  IENT? ;DON‘T SET DONE WITHOUT
45 81432 989063 I

46 01433 862677 I0RST

47 81434 806129 JSRe  IDELA i DATA-7

48 81435 162400 Sus 89

49 81436 863034 poc 8 MX

38 01437 863734 SKPDZ MUY

51 01440 896230 EHALT ; CHECK DATA7 INPUT TO

32 81441 886231 LOOPX ; DIRGNOSTIC GATE ON DONE FLOP
53 81442 086226 AAE34: JSR®  IENT? ;DON‘T SET DONE WITHOUT
54 01443 000093 I

35 81444 862677 IORST

36 61445 896120 JoR®  IDELA i -(DATR-8-B)

37 61446 820063 LDA 8, K488

58 01447 126620 SUBZR 1.1 i SET DATA-8 IN OQUTPUT

59 81459 123400 AND 1.8 i KORD

68 81451 863834 poC 8, MUX



0826 PTID

81 91452 863734 SKPDZ MUK

82 81453 096238 EHALT - i CHECK -(DATR-@-B) TO
83 81454 986231 LOOPX ;DONE SETTING LOGIC

a4

85 81435 806226 AB3S: JSRE  IENT? iDON’‘T CLEAR DONE WITHOUT
86 61456 990003 I

87 81457 862677 IORST

83 01460 886120 JSke  IDELA ; DATAB

@ SDONE

16 ADROUT

11 81461 030071 LDA 2, BDADR ; ADDRESS CORRECT

12 81462 874834 boA 2, MUK ; BOARD

13 81463 620063 LDA 8 K408 i SET "DONE" FLOP

14 01464 863034 DOC 8, MUX i ARTIFICIALLY

15 81465 182408 SuB 89

16 @1466 863034 boc 8, MUx

17 81467 863634 SKFDN  MUX

18 81479 986230 EHALT + CHECK DATR8 TO -(DIAGC)
19 81471 886231 LOOPX

28

21 81472 086226 RE36: JSR@  IENT?

22 81473 099003 I

23 01474 862677 IORST

24 81475 886120 JoR®  IDELR

25 SDONE

26 ADROUT

27 61476 830071 LDA 2, BDADR i ADDRESS CORRECT

28 81477 871834 oA 2, MUX + BOARD

29 61560 820063 LDA 8, Kdee i SET “DONE" FLOP

38 81561 863034 DOC 8, MUX JPARTIFICIALLY

31 1562 860434 DIA B, MUX ;READ IN ADDRESS RFTER
32 84503 824060 LDA 1, AMASK i SETTING DONE-MASK

33 81504 123400 AND 1.0 ; BOARD RDDRESS-COM

34 81385 624871 LDA 1, BDADR i PARE WITH CORRECT

35 61506 122414 Sk 1,8, 5R ; BORRD ADDRESS

36 81567 886230 EHALT ;CHECK MUX DINA TO O.C. GATES, DIA
37 81510 886231 LOOPX

38 81511 886226 RA37: JSRE  IENT? i TRY TO READ IN BORRD

39 94512 099063 1

48 81513 862677 I0RST

4 ; ADDRESS WITHOUT SETTING
42 01514 8686120 JSR®  IDELR ; DONE-SHOULD NOT READ
43 81515 860434 DIA 8, MUx

44 01516 8240680 LDA 1, AMASK

45 81517 123414 D¢ 1,6,5R ; CHECK FOR ZERD BORRD ADDRESS
46 61526 @Po230 EHALT s CHECK DONE TO MUX DINA
47 81521 986231 LoOPX

48

49 81522 B06226 AA38: JSR@  IENT? 5 CHECK DONE WITHOUT PTI WITH
56 81523 800883 I

S1 81324 862677 IORST

52 81525 #ec120 JoR®  IDELA ;DONE SET

33 SDONE

4 ADROUT

55 81526 830871 LDA 2, BDADR i RDDRESS CORRECT

56 81527 871034 DoA 2, MUX ; BOARD

57 613538 828863 LDA B, K400 ;SET “DONE" FLOP

58 e4531 863034 Do 8, MuX i ARTIFICIALLY

59 81532 863708 SKPDZ @

€8 81523 006230 EHALT i PTI INPUT TO SELD GATE



8827 PTID
81 81534 806231
82

@3 81535 BA6226 AB3I:

84 81536 008843
@5 81537 862677
86 81540 HB6120
a7

88

#9 81541 838971
16 81542 ori024
11 81543 620063
12 81544 863034
13 81545 192408
14 81546 860934
15 61547 161004
16 81559 886230
17 91551 86631
18 81552 882416
19

LOOPX
JoR®  IENT?

I0RST
JoR@  IDELR

2, BDADR
2, MUK
6, K490
8, MUX
88

8,8, 52R

§§§§§§§§§§

LOOPX
JHF Been

;HIGH OR FLOATING
;CHECK MUX DINA INPUT WITHOUT DIA

; ADDRESS CORRECT
 BORRD

;SET “DONE" FLOP
SARTIFICIALLY

iDIA ALKAYS ON



0828 PTID
o)1
a2

83 91553 854414 BSET:

84 81554 826871
@5 #1555 824352
#6 81556 086126
87 p1557 686125
88 81560 088777
89 81561 820871
18 81562 824352
11 01363 686127
12 #1564 886125
13 81565 eear7?
14 61566 882481

15 91567 B86G08 BSRET:

16

17 61570 884763 BOGA:

18

19 81571 886226 BOGA:

20 81572 ©6E093
21 84573 862677
22 81574 dvo120
23
24
29 81575 838871
26 81576 871634
27 81577 820863
28 01600 863034
29 81661 660434
38 81682 824661
31 #1683 123409
32 1684 142414
33
34 91685 896220
35 bic@6 886231
36
w
38
39

48 61687 886226 Bodl:

41 61610 089963
42 81611 862677
43 21612 896120
44

45

46 01613 830871
47 81614 871834
48 81615 820063
49 1616 863034
58 01617 864434
91 81620 630337
52 Bi621 686124
32 81622 868434
34 81623 122414
35 61624 886230
36 01625 886231
hTg

7 CHECK TIMER

STA
LDA
LDA
JoRe
JoRe
Al
LDA
LDA
Jorg
JSRE
Jup
Jnp

:

3, BSRET

0, BDADR

ISuBY
ISUBX

@, BDADR
1, CM236.
15u8Z
ISUBX

BBSRET

IENT?
IDELA

2, BDADR
2, MUX
8, K4e8
B, HUX
8, MUX
1, BHASK
1.8
2,8,52R

IENT?
IDELA

2, BDADR
2, M
8, K400
8, MX
1, MX
2,0n7
IDELL
8, MUX
1.8,52R

i CLEAR ALL TRANSMITTERS
i AND RECEIVERS

s WAIT FOR TIMER TO
s TIME QUT

; ADDRESS CORRECT
 BOARD

;SET “DONE" FLOP
;ARTIFICIALLY
+GET SCAN RDDRESS

i MASK SCAN

;IS SCAN =STRRTING ADDRESS

;OF LINES-(B, 4, R &)

iNO, CHECK SCAN RDDRESS

i COUNTER, TIMER INHIBIT (ONLINE,
; TIME STATE COUNTER, 35CP, TIMG,
;LYHLIN TO ICLR, ICLR, TIMER

i CRYSTAL

s CHECK SCAN ADDRESS
; COUNTER AT DIFFERENT TIMES
;TO SEE IF TIMER IS RUNNING
; ADDRESS CORRECT
; BORRD
;SET *DONE® FLOP
JARTIFICIALLY

; RANDOM ADDRESS TIME

i TIMER RUNNING-CHECK
s ONLINE FLOP TO TIMER



0829 PTID

81 81626 896226 BAA::

82 81627 000983
@3 81638 862677
84 81631 886129
85
86
87 1632 838971
@3 81633 671034
89 01634 820063
18 81635 863034
1
12 81636 820314
13 91637 863034
14
15 81640 828262
16 81641 806117
17
18
19 61642 838871
28 81643 871034
21 81644 820863
22 81645 863034
23 81646 863634
24 81647 B96230
25 81638 896231
26
2

28 81651 886226 BEB4:

29 81652 68A863
38 81653 862677
31 61654 066129
32

3

34 81655 030971
35 81636 871034
36 81657 824331
37

38 @1660 828257
39 #1661 606117
48 81662 125484
41 81663 896775
42

43

44 31664 830671
45 016635 671034
46 61666 920063
47 B1667 863034
48 81676 860434
49 81671 824661
30 81672 123460
51 81673 824244
52 81674 133800
53 81675 142414
54 81676 886230
35 81677 886231
36

57

38

59 81700 896226 BAGS:

68 61701 880083

§§§§§§%

SESEES

3

IENT?
IDELA

2, BDADR
2, MUX
B8, K409
8, Mx

8,200
8, Mux
34
8,C34.
BICONT

2, BOADR
2, %
8, K400
8, MUx

IENT?
IDELA

2, BDADR
2 MU
1.0
32
8,C32
BICONT
1,1, 52R

2, BDADR
2, MUX
8, K400
8 MUX
8, MUX
1, BMASK
1,0
1,02
1.2
2,8, 58

IENT?

 MAKE SURE SETTING DONE
;RESETS CLR DONE AT RIGHT TIME

; ADDRESS CORRECT
; BOARD

;SET “DONE® FLOP
JARTIFICIALLY

i ISSUE CLEAR WITHOUT
i GOING ON LINE

; DONE SHOULD SET

; ADDRESS CORRECT
BOARD

SET “DONE® FLOP
;ARTIFICIALLY

i
i

i CHECK DONE(4) INPUT TO
;CLR DONE FLOP, DONE FLOP, MCLK
; I0PLS TO CLOCK

s CHECK SCAN #1

;T58, LINE 1

; RDDRESS CORRECT
; BORRD

;FULL CYCLE

; RDDRESS CORRECT
; BOARD

;SET “DONE" FLOP
i ARTIFICIALLY

i MASK SCAN

;1S SCAN 1

+NO, CHECK SCAN ADDRESS

; COUNTER, MUX DINR 0.C. GATE
7 ALSO, DONE MIGHT HAVE SET
;0N PREVIOUS LIME DUE TO

; TRANSMITTER

s CHECK SCAN #2



8838 PTID

81 81782 862677
62 81703 886129
83

84

85 81704 830671
86 81765 871834
87 81786 824332
08

89 01767 820257
16 81710 886117
11 21711 125484
12 81712 898775
13

14

15 #1713 830671
16 61714 871034
17 81715 820863
18 01716 863034
19 31717 868434
28 81726 824661
21 81721 123400
22 61722 824246
23 81723 133000
24

25 81724 112444
26 81725 086230
27 81726 886231
28

29 B1727 896226 Beas:

38 #1738 680083
31 64731 862677
32 1732 886120
3

34

35 81733 830071
36 81734 871834
37 84735 824332
38

39 81736 820257
48 81737 806117
41 81740 125484
42 91741 999775
43

44

45 81742 936071
46 81743 871034
47 81744 820663
48 01745 863034
49 81746 668434
58 81747 824061
91 01750 123400
52 91751 624250
93 #1732 133000
34 81753 142414
35 81754 966230
56 #1755 886231

57 01756 886226 BOG7:

38 81757 60esas
39 81768 862677
68 81761 286120

I0RST
JoRE
LINE

22888

2 EE5ES

EHALT

2

ADROUT

BEEER

ol
—
b= <]

2BGEE

IDELA

2, BDADR
2, MUK
1.0M2

8,032
RICONT
L1, SR

2, BDADR
2, MUx
8, K400
8, MUX
8, MU
1, BMASK

1,4
1,2

8,2, 52R

IENT?
IDELA

2, BDADR
2 MUX
1,0mM3
32
8,C32.
BICONT
1.1, 52R

2, BDADR
2 MUX
8, K408
8, MUX
8, MUX
1, BMASK
1,8
1,06
1.2
2,8, 52R

IENT?

IDELA

i758, LINE 2

; ADDRESS CORRECT
; BOARD

iFULL CYCLE

; ADDRESS CORRECT
; BOARD

;SET “DONE® FLOP
;ARTIFICIALLY

i MASK SCAN

;IS SCAN 2
i NQ, CHECK SCAN ADDRESS
;COUNTER, MUX DINA 0.C. GATE

i CHECK SCAN #3

iT58, LINE 3

s ADDRESS CORRECT
; BOARD

;FULL CYCLE

; ADDRESS CORRECT
; BOARD

;SET “DONE® FLOP
;ARTIFICIALLY

i MASK SCAN

5 IS SCAN 3

#NO, CHECK SCAN RDDRESS
;COUNTER, MUX DINA 0.C. GATE
i CHECK SCAN #4 4



AazL PTID

a

82

83 81762 630871
84 81763 6710834
85 61764 824334
86

87 1765 820257
88 81766 886117
89 81767 125484
16 81779 009775
11

12

13 e1771 830671
14 81772 871034
15 81773 820863
16 81774 863834
17 81775 868434
18 81776 @24861
19 e1777 123400
28 82008 824263
21 820681 133000
22 82082 142414
23 62003 096230
24 §2064 886231

25 82685 896226 BEBS:

26 02086 800093
27 82087 862677
28 626810 086129
29

3

31 82611 830871
32 82012 971034
33 82813 824335
34

35 82014 828257
36 82015 8A6117
37 62616 125404
38 02817 8E877S
39

48

41 92026 020871
42 82021 871834
43 82022 820063
44 82023 863034
45 82824 868434
46 82025 824061
47 02026 123400
48 92027 824265
49 02038 133800
58 82831 142414
51 82632 806230
52 829833 886231
3

54 62034 806226 BEOS:

35 52035 8pes63
36 82036 862677
37 82037 886128
38
39
6@ 82048 030971

LOOPX
JSRE

IORST

JSRe
LINE

LINE

LDA

2, BDADR
2, X
1,04
2
8,032
BICONT
11,52

2, BDADR
2, MUX
8, K400
8, MUX
8, MUX
1, BHASK

1,C10
1,2
2,8,52R

IENT?

IDELA

2, BDADR
2, MUX
1,CM5
32
8C32
@ICONT
1,1, 52R
-3

2, BDADR
2, MUX
8, K408
8, MuX
8, MUx
1, BMASK
1,9
1,012
1,2
2,8, 52R

IENT?

IDELA

2, BDADR

iT58, LINE 4

i ADDRESS CORRECT
 BOARD

;FULL CYCLE

i ADDRESS CORRECT
; BORRD

;SET “DONE™ FLOP
s ARTIFICIALLY

i MASK SCAN

IS SCAN 4
;NO, CHECK SCAN RDDRESS

s COUNTER, MUX DINA 0.C. GATE

CHECK SCAN #5

;758 LINE 5

; ADDRESS CORRECT
 BOARD

;FULL CYCLE

i ADDRESS CORRECT
; BOARD

;SET "DONE" FLOP
s ARTIFICIALLY

3 MASK SCAN

;15 SCAN 5
NO, CHECK SCAN RDDRESS
; COUNTER

i CHECK SCAN #6

;T58, LINE 6

i ADDRESS CORRECT



8832 PTID

81 82041 971834
82 82042 824336
a3

B4 82043 820257
85 82044 886117
86 62845 123404
87 82046 888775
88

a9

18 02647 830071
11 82658 871634
12 82051 820862
13 92852 863034
14 82653 868434
15 82854 @24861
16 82855 123408
17 82856 824266
18 92057 133900
19 920868 142414
20 02861 006230
21 82062 896231

22 82063 006226 Bo18:

23 02064 800063
24 92065 862677
25 82066 906129
26

27

28 062867 930671
29 82070 971034
30 02071 824337
K3l

32 82072 820257
33 82073 886117
34 02074 125404
35 82075 808775
36

37

38 82076 930071
39 82077 8716834
46 62180 820063
41 62161 863034
42 62102 860434
43 02183 824861
44 021084 123400
45 62165 824267
46 62166 133000
47 62107 142414
43 92118 096239
49 82111 886231
8

51 62112 886226
52 02113 800083
33 62114 862677
54 82115 896120
35

56

57 82116 830671
58 82117 871034
59 82128 824348
68

DoA 2, X
LR - 1.CM6
cLock 32

LDA 8, €32
JR GICONT
INC 14, 5R
e =3
SDONE

RDROUT

LDA 2, BDRDR
DOA 2, MUX
LDA 8, K400
boC 8, MUX
DIA @ MX
LDA 1, BMASK
AND 1.8

LDA 1,C14
DD 1,2
St 2,8, 5R
EHALT

LOOPY

JoRE®  IENT?

I

IORST

JoR@  IDELA
LINE 7
ADROUT

LDA 2, BDADR
DOA 2, MUX
LDA 1,07
CLocK 32

LbA 8, C32
JoR BICONT
INC 1,1, 52R
Jnp =3
SDONE

RDROUT

LDA 2, BDADR
DoA 2, MU
LA 8, K400
UL 8, MUX
DIA 8, MU
LDA 1, BMASK
fAND 1,8
LDA 1,C16
ADD 1,2
Sue¢ 28,5
EHALT

LOOPX

AN 8.28
JSRE®  IENT?

I

IORST

Jore  IDELA
LIN 8
ADROUT

LDR 2, EDRDR
DoA 2, MUX
LA 1,CM8

; ADDRESS CORRECT
i BOARD

; SET “DONE® FLOP
i ARTIFICIALLY

;1S SCAN 61

iNO, CHECK SCAN ADDRESS
; COUNTER

; CHECK SCAN #7

iT98, LINE 7

; RDDRESS CORRECT
; BORRD

sFULL CYCLE

; ADDRESS CORRECT
 BOARD

;SET “DONE® FLOP
;ARTIFICIALLY

IS SCAN 7
7NO, CHECK SCAN RDDRESS
5 COUNTER

5 CHECK SCAN #8.

i ADDRESS CORRECT

iFULL CYCLE



8833 PTID
81 82121 828257
62 92122 886117
83 82123 125404
B4 82124 VAA775
a3

86

87 92125 830071
88 82126 871034
83 82127 820863
18 82130 863034
11 82431 860434
12 82132 824061
13 82133 123409
14 82134 824274
15 92435 133089
16 82136 142414
17 82137 866230
18

19 82148 886227
2

A

2

23 02141 886226
24 82142 090003
25 82142 862677
26 62144 86129
27

28

29 82145 638871
38 62146 871034
31 02147 824342
32

33 82150 828257
34 62151 @ac1ly
35 02152 125464
36 82153 008775
i

38

39 62154 838971
48 62135 8710834
41 82156 820863
42 82157 863034
43 82168 BeB434
44 32161 @24861
45 02162 123400
46 82163 924273
47 82164 133000
48 62165 142414
49 02166 886238

60 62174 930871

§§§§§§%§§§

TE I

53

JSR@

IORST
JSR@
LINE

§§§§§§§

g

§§§§§§%

T

3k

JSR

JoRa
LINE
ADROUT

8,032

_ BICONT

1,1, 52R

2, BDADR
2 MR
8, K409
8, MUx
8, MU

1.9
1,C20
1.2
2,8, 52R

RICYCE

9.2
IENT?

IDELA

2, BDADR
2 WX
1, CMo.
32
8,C32
8ICONT
1,1, 5R

2, BDADR
2, WX
8, K400
8, MUX
8, MUX
1, BMASK
1,9
1,022
1,2
2,8, SR

BICYCE
18.,24
IENT?
IDELA
18,

2, BDADR

; ADDRESS CORRECT
; BOARD

;SET “DONE® FLOP
FARTIFICIALLY

;IS SCAN 8.7

iNO, CHECK SCAN
i RDDRESS COUNTER
i END OF SUBTEST

CHECK SCRN #9.

; ADDRESS CORRECT

;FULL CYCLE

; ADDRESS CORRECT
; BORRD

i SET “DONE® FLOP
JARTIFICIALLY

;IS SCAN 9.7

i NO, CHECK SCAN
7 RDDRESS COUNTER
;END OF SUBTEST

; CHECK SCAN #10.

; ADDRESS CORRECT



8834 PTID
81 62175 971834
82 92176 624341
a3

84 82177 828257
85 82208 @86117
86 82201 125404
87 62202 099775
]

2

18 62263 830671
11 822684 871034
12 822685 820063
13 82206 863834
14 82207 860434
15 92218 824061
16 62211 123408
17 82212 824274
18 82213 133000
19 82214 142414
28 62215 986239
A

22 82216 086227
3

24

ol

26 62217 896226
27 82220 990063
28 82221 @e2677
29 82222 986120
39

A

32 82223 930871
33 82224 871634
34 82225 824343
33

36 82226 828257
37 02227 6117
38 82238 125484
39 82231 908775
49

4

42 02232 930071
43 82233 871634
44 62234 920063
45 82235 863634
46 92236 068434
47 82237 924861
48 082240 123400
49 82241 824276
38 62242 133000
91 82243 142414
52 82244 986230
R

34 62245 086227
3

36

57 82246 886226
58 62247 BBBRa3
39 82250 862677
59 82251 896120

RAEEERE

§§§§§§i

HI1E

3k

JSR

ADROUT

FERERSREER

¥

JoRE

IORST
JoRe

2 HUX
1,0M8.
32
8,32
BICONT
1,1, 52R

2, BDADR
2, MUX
8, K409
8, MUX
8, MUx
1, BHASK
1,8
1,024
1,2
2,8, 52R

BICYC?E

11,26
IENT?

IDELA
1

2, BDADR
2, MUK
1,01
32

8, €32
BICONT
1,1, 52R

2, BDADR
2, MX
8, K468
8, MUX
8, MUX
1, BMASK
1.8
1,026
1,2
2,8, 52R

BICYCE
12,30

IENT?

IDELA

iFULL CYCLE

 ADDRESS CORRECT
; BORRD

;SET “DONE® FLOP
SARTIFICIALLY

i IS SCAN 18.?

iNO, CHECK SCAN
i ADDRESS COUNTER
;END OF SUBTEST

i CHECK SCAN #11.

 ADDRESS CORRECT

;FULL CYCLE

; RDDRESS CORRECT
; BOARD

;SET “DONE® FLOP
;ARTIFICIALLY

;1S SCAN 11 2

i NO, CHECK SCAN
; ADDRESS COUNTER
i END OF SUBTEST

i CHECK SCAN #12



835 PTID

a

82

83 82252 830871
84 82253 871834
85 82254 824344
86

87 82255 820257
@3 82256 086117
89 82257 125404
10 82260 089775
1

12

13 62261 930871
14 82262 871034
15 82263 820863
16 82264 963034
17 62265 868434
18 82266 624861
19 82267 123409
20 82279 024277
21 82271 133008
22 82272 142414
23 82273 996230
24

25 82274 886227
26

27

28

29 82275 086226
38 02276 300003
31 82277 862677
32 62300 966129
3

34

35 82361 830871
36 82362 871034
37 82783 824345
38

39 82384 820257
40 92305 896117
41 02386 125484
42 92307 089775
43

4

435 02310 830671
46 82311 671034
47 02312 829863
48 92313 863034
49 82314 860434
58 82315 824861
91 82316 123468
52 92317 824301
93 82326 133000
o4 82321 142414
35 82322 886238
36

57 82323 886227
38

9

68 02324 886226

LIN 12
ADROUT

LDA 2, BDADR
DOR 2, MUX
LDA 1,02
CLOCK 32

LDA 8,C32
IR BICONT
INC 1,1, SR
Jw .=3
SDONE

ADROUT

LDA 2, BDADR
DoA 2, MX
LDA 8, K408
boc 8, MUX
DIfA 8, Mux
LDR 1, BiASK
AND 1.0

LDA 1,038
ADD 1,2
Sk 2,8,SR
EHALT

Loop

JSR BICYC?E
SCAN 13,32
JSR®  IENT?

I

IORST

JorRe  IDELR
LI 13
RDROUT

LDA 2, BDADR
L] 2, MUX
LA 1, M3
CLOCK 32

LDA 8C32
JoR BICONT
INC 11,52
Jup .=3
SDONE

ADROUT

LDA 2, BDADR
DOA 2, MUX
LA 8, K488
boC 8, MUX
DIA 8, MU
LbA 1, BHASK
fAND 1,8

LDbA 1,632
fDD 1,2
SuBs  28,SR
EHALT

Loop

JSR BICYC7E
SCAN 14,34
JSR@  IENT?

; ADDRESS CORRECT

;FULL CYCLE

; ADDRESS CORRECT
; BOARD

;SET “DONE® FLOP
JARTIFICIALLY

i IS SCAN 12,2
;NO, CHECK SCAN
; RDDRESS COUNTER
; END OF SUBTEST

i CHECK SCAN #13.

i ADDRESS CORRECT

s FULL CYCLE

; RDDRESS CORRECT
; BOARD

;SET "DONE® FLOP
s ARTIFICIALLY

;IS SCAN 13.?

i NO, CHECK SCAN
5 RDDRESS COUNTER
;END OF SUBTEST

5 CHECK SCAN #14.



8836 PTID

81 82325 009983
82 82326 862677
83 02327 886129
84

85

86 82339 839671
87 82331 871034
88 82332 824346
@9

10 02333 828257
11 82334 866117
12 62335 125404
13 82336 008775
14

15

16 82337 830871
17 82348 871634
18 82341 829063
19 #2342 863034
28 82343 868434
21 82344 324861
22 02345 123400
23 82346 824302
24 82347 133000
23 82358 142414
26 62351 896230
27

28 82352 886227
2

38

kst

32 82333 896226
33 62354 600063
34 92355 862677
35 82356 886120
36

ko4

38 82357 930971
39 62360 871634
48 082361 824347
41

42 82362 826257
43 82363 886117
44 82364 125484
435 82365 899775
46

47

48 02366 930871
49 82367 871834
58 02378 820063
51 82371 863034
52 82372 860434
53 82373 824861
54 82374 123400
35 82375 824383
36 82376 133000
57 82377 142414
38 82460 086239
39

60 02401 086227

IORST
JSRe
LINE
RDROUT

§§§§§§§§§

ADROUT

SE88%

£85EE

EHALT
LooP
JR

JSRe

I0RST
JSR@
LINE

§§§§§§

28

§§§§§§§%

SEILESES

IDELA
14.

2, BDADR
2 MK
1,0M4.
2
8,C32
BICONT
1,1,52R

2, BDADR
2, MUX
8, K408
8, MUX
8, MUx
1, BRASK
10
1,034
1,2
2,8,5R

RICYCE

15..36
IENT?

IDELA
15.

2, BDADR
2, MUX
1, CMis.
32
8,032
BICONT
1L, 4L,5R

2, BDADR
2, MUK
8, K468
8, MUX
8 MU
1, BMASK
1.8
1,036
1,2
2,8,5R

BICYC?E

; RDDRESS CORRECT

i FULL CYCLE

; RDDRESS CORRECT
i BORRD

;SET “DONE" FLOP
SARTIFICIALLY

715 SCAN 14.7

sNO, CHECK SCAN
i RDDRESS COUNTER
;END OF SUBTEST

5 CHECK SCAN #15.

; ADDRESS CORRECT
 BOARD

;SET “DONE® FLOP
s ARTIFICIALLY

;15 SCAN 15.?

;NO, CHECK SCAN
; ADDRESS COUNTER
;END OF SUBTEST



8037 PTID

e

82 B2462 006226 BAiGA: JSRE - IENT?
83 82403 GEABA3 I

84 82404 862677 I0RST

85 02485 06120 JSRe  IDELA
6 LINE 16

a7 RDROUT

83 02486 930871 LDA 2, BDADR
89 82467 871034 oA 2, WX
18 82418 824350 LDA 1, CHi6.
11 CLock 32

12 82411 828257 LDA 8,C32
13 82412 886117 JSR BICONT
14 82413 125464 INC 1,1, 52
15 62414 808775 I =3

16 SDONE

17 RDROUT

18 62415 838071 LDA 2, BDADR
19 62416 871634 poA 2, MUX
20 82417 820863 LDA 8, K408
2 182428 863034 boc 8, MUX
22 62421 868434 DIA 8, MuX
23 92422 824061 LDA 1, BMASK
24 82423 123408 fND 1.0

25 062424 142414 St 2,8, 5R
26 02425 086239 EHALT

27 82426 986231 LOOPX

28 82427 eead1l N, B29

2

30 02430 824872 B21XX: LDA 1, CLK®
ks

32 02431 125085 MoV 1,1 5N
33 82432 081400 JeP 83

34 82433 828351 LDA 8, CMi28
35 62434 125182 MWL 14,5
36 02435 Be1400 e 83

37 62436 161120 MoV 6.8

38 82437 888775 Jne =3

39

40 ; DETERMINE CLOCK 8 BAUD RATE
41 82448 096226 B20:  JSRE  IENT?
42 92441 908963 I

43 82442 862677 10RST

44 62443 986126 JRe  IDELA
45 ROROUT

46 82444 930071 LDA 2, BDADR
47 82445 871034 DoR 2, MUX
48 DIRG

49 82446 820314 LA 8, C208
50 82447 863834 poc 8, MUX
51 82450 820325 LbA 8, C106K
52 82451 863034 boc 8, MUX
33 82452 828246 LA 8c4
34 82453 66117 JoRe  ICONT
55 62454 8A4560 JSR BRFD
36 092455 966239 EHALT

5 Loop

38 62456 896227 JSR BICYCE
59

68 82457 620972 LDA 8, CLK8

;CYCLE 16 LINES

; ADDRESS CORRECT
 BOARD

;FULL CYCLE

; ADDRESS CORRECT
; BOARD

;SET “DONE* FLOP
;ARTIFICIALLY

 CHECK SCAN RDDRESS
5 COUNTER

i ADJUST WAIT TIME (KATE)

;FOR CLKB TO RUN PROG QUICKLY
iDON‘T TOUCH IF ZERO

i=-128

;DONE WHEN CARRY IS SET

s NOT DONE SHIFT ANOTHER ZERO
i IN THE COUNT

; ADDRESS CORRECT
; BOARD

# ISSUE CLEAR WITHOUT
; GOING ON LINE

;FIND BAUD RATE

;END OF SUBTEST



6838 PTID

81 82469 824110
82 82461 161685
83 02462 099485
84 82463 106414
85 82464 886230
86

87 82465 886227
a3

89 82466 899406
18

11 82467 844872 B26R:

12 82470 886215
13 92471 097116
14 62472 884536
15
16 082473 886227
17
18

19 82474 984734 B2AX:

20 82475 B40112
a
2
23

24 82476 886226 B24:

25 62477 D003
26 82500 P62677
27 w2501 BREL20
28

29 2502 030971
30 42563 971034
3

32 42504 620314
33 62585 863834
34 02506 820326
35 62547 963834
36 82519 620246
37 62511 96117
38 02512 BR4SR2
39 82513 096239
4

4 82514 096227
42

43 82515 20073
44 82516 624419
45 B2517 104085
46 82520 GAG4ES
47 82521 106414
48 62522 PA6230
49 _
50 82523 BR6Z27
51

52 62524 BER4E6
53

54 82525 844673 BAA:

35 82526 086215
56 62527 0887131
37 82338 0045089
98
99 82531 886227
60

LDA
MovY
e
SuBk
EHALT
LoopP
JSR
Jw

STR
JSRe
CoBR
JSR
Loop
JSR

JSR
STR

JoRe
I
IORST
JoR@

§§§

=
=

GEEEEE

JSR
EHALT
LooP
JSR

Jw

STA
JSRE
C1BR
JSR
Loop
JSR

1, TewP
8,8 SR

8, 1, SR

GICYCE

1, CLK8
IMES?

PERT

BICYCE

B24XX
8, WATE

i DETERMINE CLOCK 1 BAUD RATE

IENT?

IDELA

2, BDRDR
2 MX

0, C208
8, MU
8, C1e82
8, MUX
8, C4
ICONT
BRFD

8ICYCE
8, CLK1
1, TEMP
8,8, SR

8 L, 5R

BICYCE

1, CLKL
IMES?

PBRT

RICYCPE

;FIRST TIME ?

5 YES PRINT IT

; SAME RATE?

;i BAUD RATE CHANGING

i END OF SUBTEST

iKEEP NEW CLKB
; PRINT HERDER

 CALCULATE/PRINT BAUD RATE
;END OF SUBTEST

;CAL WARIT CONSTANT
i KEEP

; ADDRESS CORRECT
; BOARD

; ISSUE CLEAR WITHOUT
;GOING ON LINE

;FIND BAUD RATE

;END OF SUBTEST

;i FIRST TIME?

i YES PRINT IT

i SAME RATE?

;BAUD RATE CHANGING

;END OF SUBTEST

i KEEP NEW CLK1

;CAL PRINT BAUD RATE

;END OF SUBTEST



8839 PTID

a1

a2 ; DETERMINE CLOCK 2 BAUD RATE
@3 82532 #86226 B22:  JSR@  IENT?
84 82533 6E08a3 I

85 82534 862677 IORST

86 82535 896128 JoRe  IDELA
a7 ADROUT

88 82536 938871 LA 2, BDADR
89 82537 671034 DA 2 MK
18 DIAG

11 82548 820314 LDA 8, C2e8
12 82541 863834 boc D
13 82542 8268327 LDA 8, C16084
14 62543 863834 DOC 8, MUX
15 62344 828246 LDA 8, C4
16 82545 886117 JSR®  ICONT
17 82546 084466 JSR BRFD
18 62547 886230 EHALT

19 LooP

28 82550 886227 JSR 8ICYCPE
Pal

22 92551 824110 LA 1, TEMP
23 82532 820074 LDA 8, CLk2
24 @2553 181085 MoV 8,8, ShR
23 82354 009485 b, B22A

26 82555 186414 St  @,1,S2R
27 82356 886230 EHALT

28 LooP

29 82557 886227 JSR 8ICYCPE
30

31 82560 688406 Jup B3

32

33 82561 844874 B22R:  STA 1, CLK2
34 82362 886215 JoR®  IMES?
35 82363 887144 C2BR

36 82364 684444 JR PBRT

37 LooP

38 82565 @@6227 JSR 8ICYCE
39

49 ; DETERMINE CLOCK 3 BAUD RATE
41 02566 006226 B23:  JSR@  IENT?
42 82567 390H63 I

43 82579 862677 10RST

44 22571 896120 JSR@  IDELR
43 ROROUT

46 82572 830971 LDA 2, BDADR
47 82573 871034 DpoA 2 MX
48 DIAG

49 82574 820314 LDA 8, C2e8
98 82575 863034 poc 8, WX
51 82576 620339 LDA 8, Cla86
52 82577 863034 DoC 8, MUX
53 826608 829246 LDA 8 (4

34 82601 BA6117 JSR®  ICONT
55 82602 884432 JSR BRFD
56 62603 PB6230 EHALT

7 LooP

58 02684 996227 JSR BICYC?E
9

68 82605 824118 LA 1, TEMP

; ADDRESS CORRECT
; BOARD

5 ISSUE CLEAR WITHOUT
i GOING ON LINE
;FIND BAUD RATE

;END OF SUBTEST

s FIRST TIME?

5 YES PRINT IT

; SAME RATE?

; BAUD RATE CHANGING

;END OF SUBTEST

KEEP NEW CLK2

;END OF SUBTEST

; RDDRESS CORRECT
; BOARD

; ISSUE CLERR WITHOUT
; GOING ON LINE

;FIND BAUD RATE

;END OF SUBTEST



8948 PTID

81 82606 620875 LDA 8 L3

82 92607 161085 MY - 8,89 ;FIRST TIME?

83 82619 808485 i, B23A i YES PRINT IT

84 82611 186414 st 8,1, 5R ; SAME RATE?

85 82612 BB6230 EHALT ;BAUD RATE CHANGING
3 Loop

87 82613 886227 JSR RICYC?E ;END OF SUBTEST

88

89 82614 000466 Jwp BORNN

16

11 82615 844075 B23R:  STA 1,0K3 i KEEP NEW CLK3

12 82616 866215 JSRE@  IMES? ;PRINT IF GOOD YALUE
13 82617 087157 C3BR

14 02620 884410 JSR PERT iCALC /PRINT BAUD RATE
15 Loop

16 82621 286227 JSR BICYCE ;END OF SUBTEST

17

18 82622 820138 BDRNN: LDA @, BDCKK ;BAUD ONLY FLAG

19 82623 181085 MOV 8, B, SR ;BAUD CLOCK ONLY?
28 82624 889571 P Coeo iND

21 82625 882481 e #H

22 82626 806717 DLP

23

24 i PRINT THE BAUD RATE

25 02627 009000 B

26 82638 854777 PBRT:  STA 3.1 :

27 62631 886220 JorRe  IPDE? ;PRINT IT

28 82632 992775 JHPé  PBRT-1 i RETURN

2

38 i FIND BAUD RATE ROUTINE, COUNT CLOCK

ks ; TRANSITIONS FOR THE FIRST 180068 P

R s PULSES. THROM AWAY THE FIRST FOUR 188888 PULSES.

33

34 92633 609009 B

35 02634 854777 BRFD:  STA 3.1 i KEEP RETURN

36 82635 182400 SuB 89

37 82626 848110 ST @ TENP

38 02637 126420 Bz L1 5 SET CARRY CLEAR 1
39 82640 B94421 JSR ERFD1

48 02641 804420 JSR BRFDL

41 82642 182400 SuB 8,8 ;DON‘T RUN OUT OF IOPLS AT 58
42 02643 884416 JR BRFD1

43 02644 884415 JSR BRFDL

44 02645 162460 suB 80 ;DON‘T RUN OUT OF IOPLS AT 50
45 82646 884413 JSR BRFD1

46 82647 894412 JSR BRFDL s THROW AiAY FIRST FOUR
47 82650 182400 Sus 89

48 62651 946110 STA @, TEMP ; CLEAR COUNTER

49 82652 894487 JR BRFDL ; COUNT FOR ONE CYCLE
58 82633 161113 MOVLE 6,0, SNC ;ALL DONE?

51 82654 898776 Jw =2 iNO

32 62630 284430 JSR ATT ;GO ADD TOLERANCES
53 82636 834755 LbA 3, BRFD-1 i YES, EXIT

54 82657 991402 e 23

35

56 82660 006008 0

57 82661 834777 BRFDL: STA 3.4 i KEEP RETURN

58 82662 084413 JR BRFDS ;G0 PULSE AND TEST
59 82663 151282 MYR 22,520 ; CLOCK LOW SKIP

60 82664 898776 e ERFD1+1 ;NOT LOW PULSE AGRIN



0841 PTID

81 82665 816110 182 TEMP  SWITCHED LOW COUNT

82 82666 181112 MOVLE - 0,8,5C ; DONE WITH 1000007

83 82667 682771 Jpe  BRFD1-L

84 62670 684465 BRFD2: JOR BRFDS ; PULSE AND TEST

85 82671 151283 MOYR  2,2,9NC i CLOCK HIGH SKIP

86 82672 898776 e BRFD2 s NOT HIGH PULSE AGAIN

87 82673 816110 152 TEW 5 SHITCHED HIGH COUNT

88 62674 082764 Jwe  BRFD1-1

89 82675 161405 BRFDS: INC 8,8, SR ;

16 82676 982735 JPR BRFD-1

11 82677 868334 NIOP  MUX

12 02700 872434 DIC 2, MUK iBIT 7 CLOCK

13 82761 151300 MYs 22 ;BIT 7 AT BIT 15 POSITION
14 92782 981400 Al 83 i RETURN

15

16 02703 @98993 1 ALLONS FOR A + OR - ONE TOLERANCE IN COUNT FOR BAUD RATES.
17 ; IF NOT WITHIN TOLERANCE COUNT IS X BY 8 FOR OUTPUT

18 82794 000000 0

19 82785 854777 ATT:  STA 3.1 i KEEP RETURN

28 82786 820584 LDA 8. TPLUS  GET BEGINNING OF RATE TRBLE
A 82767 848442 STA 8, TABLE i TO INITIALIZE POINTER

22 82718 182468 <us 8.8

23 62711 948583 STR 8, NCONS s CLEAR CONSTANT COUNTER

24 82712 822437 TRDD:  LDA 8, 8TABLE 5 GET COUNT CONSTANT

25 82713 101400 INC 88 i TOLERANCE OF +1 ON COUNT
26 82714 824110 LDA 1, Tewp ;GET TRANSITIONS PER 106668 10PLS
27 82715 122422 Uz 1.85% 5 IF COUNT GREATER SKIP

28 02716 000410 Al SMALL

29 82717 820474 LDA ;. 5TOP ; END OF RATE TRBLE

38 82720 824431 LDA 1, TRBLE

31 82721 186405 sus 8 1, SR ; REACHED

32 82722 068424 R, o SRVETP i NO MATCH?

33 82723 @18426 182 TRBLE s NEXT CONSTRNT

34 82724 810470 182 NCONS i % OF CONSTANT

35 82725 896765 N, TRDD

36 82726 822423 SWALL: LDA 8, BTRABLE ; GET RATE CONSTANT

37 62727 B24110 LbA 1, TEWP i COUNT

38 02738 125409 INC 1.1 i TOLERANCE OF -1 ON COUNT
39 62731 1234080 INC 11

48 82732 122422 suBZ 1,85 i SKIP IF COUNT GREATER

41 82733 668410 A, SRYETP ;COUNT IS NOT WITHIN A BAUD RANGE
42 92734 828415 LDA 8, TABLE ;POINTER AT COUNT CONSTANT
43 82735 824271 LDA 1,020 H

44 92736 123000 RDD 1.8

45 82737 940412 ST 8, TABLE ; POINTER AT BAUD RATE OUTPUT CONSTANT
46 02748 822411 LDA 0, 8TABLE

47 62741 946110 STA 8, TEW 3 COUNT WITHIN LIMITS, SRY PERFECT
48 82742 699406 o .46 i JUMP TO RETURN

49 82743 826118 SAVETP: LDA 8, TEMP i GET COUNT

58 62744 181129 MvZL o8

91 82745 181120 MVZL 0,0

52 82746 181120 MV e.e i% 8

33 02747 948110 STA 8 TEmP i TO BE QUTPUT

34 62750 882734 e ATT-L iRTN

35 62751 682752 TABLE: TPLUS

5% 02752 668985 TPLUS: 5 98

57 82753 @ee016 18 i79

58 02754 680813 13 ;1108

59 62755 easele 16 i134.5

68 82756 0eaE21 pal 158



8042 PTID
81 82757 000848
82 82760 008108
83 62761 60a200
84 82762 609300
85 82763 098326
86 82764 098400
87 82765 808682
8% 82766 0e1000
89 82767 881372
16 82770 862000

11 82771 894000 STOP:

12 62772 000862
13 82773 6eeii3
14 82774 998156
15 82775 688206
16 82776 888226
17 82777 008454
18 03000 881130
19 03801 892268
20 03892 892410
21 93063 893720
22 93084 894540
23 03085 687820
24 63006 811300
25 93087 816840
26 03010 822600
27 83011 845400

9600,
19208,

28 036812 882752 . TPLUS: TPLUS
29 03843 882771 . STOP: STOP
30 63614 800000 NCONS: @

;300

- ;608

11809
; 2008
12408
3608
;4800
;7200

]
~



8043 PTID
]
a2

83 93615 886226 (069

B4 83016 008893
85 93617 862677
86 83020 824334
87 03021 944110
68 036822 820324
89 03623 a40i00
19 93624 806129
1

12

13 83825 838871
14 83826 671634
15 83827 829863
16 83830 863934
17 03631 820100
18 83832 824871
19 #3833 131660
20 83834 113520
24 83835 167000
22 03836 146400
23 93837 865034
24 03040 824314
25 03841 867034
26 03042 125100
27 83043 863634
28

29 83644 826230
38 83845 181220
31 83046 618110
32 03647 808753
33 93056 686231
34

35 83851 886226 Cool:

36 83652 000903
37 83853 862677
38 036854 006120
39

49

41 93855 938671
42 93856 871034
43 93857 820863
44 93668 863034
45 83861 868434
46 03062 181232
47 93063 886230
48 93064 886231
49

IR IENT?

I

I0RST

LDA 1,04
STR 1, TEwP
LDA 8, C400
STA 8, TEN
JSR@  IDELA
SDONE

RDROUT

LDA 2, BDADR
oA 2, MUX
LDA 8, K400
poc 8, MUX
LDA @, TEM
LDA 1, BDADR
Moy 1,2
ANDZL 8,2
ADD 81
Sus 21
DoA 1, MUX
LDA 1,C200
Doc 1, MUK
5 R V5 §
SKPDN  MUX
EHALT

MOYZR 8.8
182 TEMP
Jnp (008+5
LOOPX

JSR@  IENT?
I

I0RST

JSR®  IDELA
SDONE

RDROUT

LDA 2, BDADR
pon 2, WX
LDA 8, K408
poc 8, MUX
DIf 8, MUX
MOYZR% 9,8, 52C
EHALT

LoOPX

+ TRANSHITTER/RECEIVER CONTROL LOGIC CHECKOUT

; ADDRESS CORRECT

; BOARD

;SET “DONE® FLOP

s ARTIFICIALLY

;CLEAR BOARD ENABLE BY

; ADDRESSING ANOTHER DEVICE

;BUT LERYE DONE SET

5 ISSUE CLERR WITHOUT
;GOING ON LINE

i DUMMY INSTRUCTION

i CLEAR DONE, USING WRONG
; BORRD RDDRESS

; DONE CLEARED, BOARD

; RDDRESS DECODER

;DIR INPUT TO BDEN

; ADDRESS CORRECT
 BORRD

;SET “DONE® FLOP
JARTIFICIALLY
;CHECK BIT 15 OFF

;MUX DINA 0.C. GATE WITH BIT 15,
i SXMOD FLOP, INTERRUPT PRIORITY
;LOGIC



'8a44 PTID
81 93665 P06226 (B82: JSRE  IENT?

82 03066 089003 1 -

83 83067 862677 I0RST

84 03870 006120 JoRe  IDELA

85 SDONE

86 ADROUT

87 93071 830071 LDA 2, BDAOR i ADDRESS CORRECT

88 83872 071634 Do 2 M ; BOARD

89 83873 820063 LDA 8, K408 i SET “DONE" FLOP

18 63074 863034 poC 8, X s ARTIFICIALLY

11 83875 924671 LDA 1, BDADR ;CLEAR BOARD ENABLE BY
12 83876 620311 LDA 8, Cie8 i ADDRESSING ANOTHER DEYICE
13 83877 187000 DD 81

14 83100 865034 DOA 1, MUX

15 83161 864434 DIA 1, M ; RE-ESTABLISH BOARD ADDRESS
16 83162 824314 LDA 1, C200 ;WITH DIA AND CLEAR DONE
17 83103 867034 poc 1, MUX

18 03184 863734 SKPDZ  MUX

19 83185 296230 EHALT ; DONE NOT CLEARED, CHECK
29 63186 896231 LOOPYX ;DIA INPUT TO BDEN

A

22 93107 096226 CoBd: JSR@  IENT?

23 93116 609003 I

24 83111 862677 T10RST

25 83112 996120 JoR@  IDELA

26 RDROUT

27 83113 830971 LDA 2, BDADR ; ADDRESS CORRECT

28 83114 871034 DoA 2, % i BOARD

29 DIRG ; CLEAR BUFFERS

38 63115 628314 LDA 8,C268 - 5 ISSUE CLEAR WITHOUT
31 03116 863034 DOC 8, MUX ; GOING ON LINE

32 83117 861434 DIB 8, Mux ; CHECK DATA BITS

33 63129 1081004 MOV 8,8, SR i SET

34 83121 896239 EHALT ; DIB BUFFERS

35 03122 886231 LooPX ;DIB 0.C. GATES

% :

37 83123 e86226 (0@S: JSR@  IENT?

38 93124 B20ea3 I

39 83125 862677 I0RST

48 03126 866129 JSR®  IDELR

4 ADROUT

42 83127 939071 LDA 2, BDADR ; ADDRESS CORRECT

43 83139 871034 DOA 2, MUX ; BORRD

44 DIAG ; CLEAR BUFFERS

45 83131 820314 LDA 8, C200 5 ISSUE CLEAR WITHOUT
46 03132 863034 pocC 8 M ;GOING ON LINE

47

48 83133 862434 DIC 8, MUX 5 CHECK STRTUS BITS WITH DONE
49 03134 824364 LDA 1,C37

38 83135 123414 fiD# 1.8, 52R 5 SET

51 83136 896239 EHALT 3 DIC BUFFERS,

52 83137 886231 LOOPY i INTER  PRIORITY LOGIC
3 ;DIC 0.C. GATES,

54 03140 896226 CB@6: JSRE  IENT?

55 83141 B8G603 1

56 03142 862677 IORST

57 83143 886129 JoR@  IDELA

38 03144 662677 I0RST

39 83145 ho6120 JSR®  IDELA

€8 83146 826185 LDA 8, QUADR



@845 PTID
81 83147 161409
82 83150 861834
83 83151 182528
84 83152 8630834
@5
86
87 83153 930671
83 83154 871634
@9
18
11 83155 820260
12 83136 896147
b K¢
14
15 83157 830871
16 83168 871034
17 83161 0824164
18 83162 125485
19 63163 089404
2
21 83164 820257
22 83165 886117
23 83166 000774
24 93167 863634
¥a]
26
27
28 083170 886241
29 83171 886231
38
ks

32 83172 886226 (06B:

33 63173 @e0ea3
34 83174 862677
35 63175 896120
36 83176 838165
37 83177 151460
38 03209 871834
39 93261 162520
48 93202 863634
41 93203 624365
42 63204 133000
43 83265 871634
44

45 83286 820260
46 03207 896117
47 93210 824184
48 83211 125485
49 83212 699404
50

51 03213 828257
92 83214 @617
53 83245 009774
54 03216 863734
55 03217 886230
36 93220 986231

57 83221 886226 CBeA:

58 83222 089663
99 83223 862677
68 93224 886120

H

i weeceopkopk CLEAR TO SEND -TESTING MESSAGE

s

INC
Jne
CLOCK
LDA
JSR
P
SKPDN

88

8, MUx
8.0

8 MUX
PRIMLINE

2, BDADR
2, MUX

3
8C31
BICONT
PRIMLINE

2, BDADR

2, MUX

1, PRIMLINE
1,4, ShR
.+

32

8,32
BICONT

.4

MUX

; OUTPUT TO TRANSMIT MODE

; TURN TRANSMITTER ON

;PAST TIM2 LATCHING AND TIM6
7 ADDRESS CORRECT

; BOARD

;DONE SETTING PULSES

; ADDRESS CORRECT

; BOARD

;CYCLE TIME STATE

i COUNTER TO BEGINNING
;OF PRIMLINE

 SHOULD GET UNDERRUN

Jore
LOOPX

JSRa
I
IORST
JSR@
LDA
INC
Do
SusZL
poc
LDA
D
DoA
CLOCK
LbA
JSR
LDA
INC
Jep
CLOcK
LDA
JSR

B o
SKPDZ
EHALT
LOOPX
JoRe
I
I0RST
JoRe

ICTS

IENT?

IDELA
2, OUADR
2

2, MK
8,8

8, MUX
1,048
1,2

2, MUX
3
8.C31
BICONT
1, PRIMLINE
14,50
.+

2

8 (32
@ICONT
-4

WX

IENT?

IDELA

i CHECK UAR/T,

i PRIORITY LOGIC, EX XMTR/RECYR, EX RDDR’S
;POLL X ALWAYS ON, OR POINTING

; TO WRONG URR/T, XMIT REPERT MASK ON
iDON’T SET DONE UNLESS

s MUXENAB TO IOPLS

i TURN XMITTER ON

; ADDRESS ANOTHER BOARD

; (RESETS BDEN AND DISABLES
i MUR)

S NOW CLOCK

s MUXENAB TO IOPLS

; CHECK CLR DOKE



#8d6 PTID

81 83225 020185
82 83226 161408
83 93227 861834
84 83230 182520
85 83231 863834
86

87

83 83232 630071
89 83233 071034
10

11 83234 620255
12 03235 886117
13

14

15 83236 830071
16 83237 871034
17 82249 824164
18 83241 125465
19 83242 988404
20

21 83243 820257
22 83244 @B86117
23 83245 008774
24

2

26 03246 628247
27 03247 89617
28 83250 161100
29 83251 863634
38 93252 996238
31 83253 886231
2

33 83254 886226 (097:

34 83255 90803
35 83256 862677
36 83257 986120
7

38

39 83268 830071
48 93261 871034
41

42

43 83262 620260
44 93263 @s6117
45

46

47 03264 630071
48 03265 871634
49 03266 824104
58 83267 125485
51 93279 800484
32

53 83271 828257
54 83272 @v6ily
55 83273 098774
56 93274 859434
57 03275 181233
58 83276 @96238
59 83277 886231
68

LDA 8, OUADR
INN -89

DOR 8, MUX
Sus2. o8

DoC 8, MuX
TIM2  PRIMLINE
ADROUT

LDA 2, BDADR
DOA 2, MU
Lok 26

LDA 8, C26.
JSR BICONT
TCYCLE PRIMLINE
ROROUT

LDA 2, BDADR
DOA 2, X
LDA 1, PRIMLINE
INC L1 9R
e .
CLocK 32

LDA 8 C32
JSR BICONT
A, -4
Otk 5

LbA 8,C5

JSR BICONT
WYL 6.0
SKPDN  MUX
EHALT

LOOPX

JoR®  IENT?

I

I0RST

Jske®  IDELR
TING  PRIMLINE
ADROUT

LDA 2, BDADR
boR 2, MUX
CLOCK 31

LDA 8 C3L
JoR RICONT
TCYCLE PRIMLINE
ADROUT

LDAR 2, BDADR
DOR 2 MK
LDA 1, PRIMLINE
INC 1,19
w .
CLocK 32

LDA 8, (32
JSR BICONT

A, .4

DIR 8, MUX
MOVZRE 0,6, 5NC
EHALT

LOOPX

5 TURN TRANSMITTER ON

; ADDRESS CORRECT
; BOARD

;RUN COUNTER PAST TIM2 LATCHING PULSE,

i BUT BEFORE TIM6 OF

; ADDRESS CORRECT

; BOARD

;CYCLE TIME STRTE
;COUNTER TO BEGINNING
; OF PRIMLINE

i PRIMLINE

; DUMMY INSTRUCTION

;CLR DONE ALWAYS ON, OR HIGH
;DUTPUT TO TIMG AND GATE
iRCYR POLL ALWAYS ON

; TRANSMITTER IS ON FROM

i PREVIOUS TEST

CYCLE TIME STATE
COUNTER TO BEGINNING
; OF PRIMLINE

i
; BORRD
j
;

;CHECK TRANSMIT DONE BIT

; TRANSMIT DONE BIT FLOP,O.C.
;GATE



8847 PTID

B1 03300 096226 CO@7A: JSRE  [ENT? i CHECK THAT SCAN

62 03301 000083 I -

83 83382 862677 I0RST

84 83303 886129 JSR@  IDELA i RDDRESS IS SAME AS
('] TiMé  PRIMLINE + RDDRESS OUTPUTTED TO

86 ADROUT ;PAST TIM2 LATCHING AND TIM6
87 03384 830071 LDA 2, BDADR i RDDRESS CORRECT

88 83385 871034 DOR 2 MUK ; BOARD

89 ;DONE SETTING PULSES

10 CLock 31

11 03386 820268 LbA 8, C3L

12 03367 886117 JR RICONT

13 TCYCLE PRIMLINE

14 ADROUT

15 83310 830071 LA 2, BDRDR i ADDRESS CORRECT

16 83311 871834 DoA 2, MUX ; BOARD

17 03312 824104 LDA 1, PRIMLINE i CYCLE TIME STRTE

18 83313 125485 INC 1,4, 5NR  COUNTER TO BEGINNING

19 83314 290404 o .H i OF PRIMLINE

20 CLocK 32

21 83315 828257 LbA 8,C32

22 03316 886117 JSR @ICONT

23 83317 806774 P .4

24 Lotk 3

25 03328 820245 LDA 8C3

26 03321 886117 JoR @ICONT

27 93322 930465 LDA 2, OURDR

28 83323 151400 INC 2,2

29 83324 B6vd34 DIA 8, MUX

38 93325 142414 Su¢ 2,8, SR

31 93326 886230 EHALT 5 CHECK SCAN ADDRESS COUNTER
32 83327 886231 LooPX iDIR, DONE(®)

33 83330 096226 CA88: JSR@  IENT?

34 83331 0eae83 I

35 83332 862677 I0RST

36 83333 606120 JSR@  IDELA

k4 TIN6  PRIMLINE

38 RDROUT i PAST TIM2 LATCHING AND TIM6
39 83334 830071 LR 2, BDADR i ADDRESS CORRECT

49 63335 871034 oA 2, MUX ; BORRD

4 ;DONE SETTING PULSES

42 CLocK 31

43 83336 828260 LDA 8 C3L

44 03337 @e6117 JSR BICONT

45 TCYCLE PRIMLINE

46 ADROUT

47 93348 830071 LDA 2, BDADR 5 ADDRESS CORRECT

48 93341 871034 Do 2, MUX ; BOARD

49 03342 824164 LDA 1, PRIMLINE ;CYCLE TIME STATE

58 83343 125485 INC 11,9 i COUNTER TO BEGINNING

51 83344 800404 e . ;OF PRIMLINE

32 CLOCK 32

33 83345 828257 LA 8,C32

34 83346 886117 JSR BICONT

55 03347 806774 Jrp .4

96 83358 868400 DIA 80 ; TRANSMIT DOME BIT SHOULD
57 83351 181232 MOVZRE 8,8, 52C ;NOT BE INPUTTED

58 63352 86230 EHALT ;MUX DINA INPUT TO TRANSHIT
59 83333 e8s23t LOOPX ;DONE 0.C. GATE

&0



8048 PTID

81 83354 886226 C099:

82 83355 eeeea3
83 83356 862677
84 83357 606129
85 83360 626185
86 83361 161400
87 83362 861034
88 83363 182408
89 83364 863034
18

11

12 83365 030071
13 83366 871034
14

15

16 83367 820260
17 83370 8ec117
18

19

28 83371 830071
21 83372 871634
22 03373 824104
23 83374 125465
24 83375 608484
23

26 83376 820257
27 83377 986117
28 83400 000774
29 93401 863734
30 93482 996239
31 93463 886231

32 83484 006226 Ce10:

33 03465 000083
34 03406 862677
35 83467 096120
36 03410 620165
37 3411 861034
38 03412 102529
39 83413 663034
48

#

42 93414 930071
43 03415 971634
44

45

46 83416 820268
47 93417 096117
48

49

59 93420 039071
51 83421 871634
52 03422 824104
53 03423 125465
54 63424 0RO404
55

56 93425 620257
57 83426 086117
58 83427 0BAT74
59 83438 863734
60 83431 006239

JSRE -

I0RST
Jore

INC

Tine
ADROUT

CLOCK

JSR
TCYCLE

LDA

INC
CLOCK
JSR

SKPDZ

JSRe

INC
Jup
CLOCK
LDA
JSR
Jnp
SKPDZ
EHALT

IENT?

IDELA

8, QUADR
8.0

8, MUX
88

8, Mux
PRIMLINE

2, BDADR
2, MUK

ks
8,031
BICONT
PRIMLINE

2, BDADR

2 MUX

1, PRIMLINE
L LM
.+

32

8,C32
SICONT

.4

MUX

IENT?

IDELA

8, OURDR
8 MUX
80

8, MUK
PRIMLINE

2, BDADR
2, MUX

i
8,031
BICONT
PRIMLINE

2, BDADR

2, HUX

1, PRIMLINE
1, 1,58
.+

32

8,032
@ICONT

.4

X

i MAKE SURE TRANSMITTER DOES

;NOT SET DONE RITHOUT "ON® BIT

; PAST TIMZ LATCHING AND TIM6
; ADDRESS CORRECT

 BOARD

;DONE SETTING PULSES

; CYCLE TIME STATE
; COUNTER TO BEGINNING
;OF PRIMLINE

3 CHECK UAR/T, DONE SETTING
;LOGIC

~ ;MAKE SURE TRANSMITTER

;DOES NOT SET DONE WHEN
;RECEIVER IS PROGRAMMED

; PAST TIM2 LATCHING AND TIM6
; ADDRESS CORRECT

 BOARD

;DONE SETTING PULSES

; ADDRESS CORRECT

; BOARD

;CYCLE TIME STATE

; COUNTER TO BEGINNING
;OF PRIMLINE

; CHECK UAR/T, DONE SETTING



8849 PTID
81 93432 906231
a2

83 93433 8A6226 (811:

84 83434 600883
85 83435 862677
86 083436 806120
87 93437 820185
68 03440 161400
89 83441 861034
10 83442 182528
11 93443 863034
12

12

14 83444 830971
15 83445 871034
16 93446 824164
17 83447 125485
18 83450 990484
19

28 93451 820257
21 83452 886117
22 83453 898774
3

24

25 83454 028253
26 83435 886117
27

28 03456 863734
29 83457 806230
38 03460 886231

31 83461 886226 (812:

32 83462 880983
33 83463 862677
34 93464 PB6129
B

36

37 83465 830071
38 03466 871034
39 63467 924104
49 03478 125485
41 83471 890404
42

43 83472 820257
44 93473 006117
43 03474 889774
46

47

48 03475 820252
49 83476 896117
50 83477 863734
51 93500 606230
52 83501 086231
3

54 83582 986226 C013:

55 83583 800083
56 03584 852677
57 83385 886120
38

59 83586 820185
60 83587 861034

LOOPX

JoRe  IENT?

I

I0RST

JR@  IDELR
LDA 8, QUADR
INC 88

DA @, MX
usZL 6.8

poc 8, MuX
TCYCLE PRIMLINE
RDROUT

LDA 2, BDADR
Do 2, MUX
LDA 1, PRIMLINE
INC 1,1, 50R
Jne .+
CLock 32

LDA 8 (32
JSR GICONT
Jwp -4
TIM2B

CLocK 22

LDA 8, C22.
JSR BICONT
SKPDZ  MUX
EHALT

LOOPX

JoR@®  IENT?

I

I0RST

JSR@  IDELA
TCYCLE PRIMLINE
RDROUT

LA 2, BDADR
DpoA 2, UK
LDA 1, PRIMLINE
INC 1, 19N
Jnp .
CLotk 22

LbA 832
JSR BICONT
me -4
TIM2A

CLOCK 14

LbA 8,C14.
JSR BICONT
SKPDZ  MUX
EHALT

LOOPX

JoR@  IENT?

I

IORST

JSR@  IDELR
RECEIVER

LDA 8, QUADR
0oA 8, WX

;LOGIC, RCY ROY ALWAYS ON

5 TURN TRANSMITTER ON

; ADDRESS CORRECT

; BORRD

;CYCLE TIME STATE
;COUNTER TO BEGINNING
iOF PRIMLINE

i MAKE SURE DONE DOES NOT GET
; SET ON UNDERRUN AT TIMZ

; TIME STATE LOGIC. TIMING

; GATES TO DECODER

i RDDRESS CORRECT

; BOARD

;CYCLE TIME STATE
;COUNTER TO BEGINNING
; OF PRIMLINE

i "T@" INPUT TO TIMING GATES
; INTO DECODER

; ENABLE RECEIVER



8858 PTID

81 03510 126520
62 83511 867834
83 83512 123008
B4 63513 861634
85 83514 162408
86 83515 863034
@7

83

o

18 83516 030071
11 83517 871634
12

13

14 83520 820268
15 63521 8e6i1’
16

1?7

18 83522 839871
19 63523 871634
28 83524 824194
21 83525 125485
22 93526 898404
3

24 93527 820257
25 83530 806117
26 83531 808774
27 93532 863734
28 03533 896230
29 93334 @86231

3B 83535 896226 (B16:

31 83536 29ReN3
32 83537 862677
33 B354 006128
34

35 83541 826105
36 83542 061634
37 83543 126528
38 83544 067934
39

48 83545 101409
41 83546 861034
42 83547 162409
43 83550 863834
m

45 83551 986115
46 83552 100031
47 83553 096131
48 03554 162400
49 83555 862034
56 #3556 86123
51 83557 863634
52 83568 096238
53 83561 986231
54

55

36 83562 806226 C017:

57 83563 060083
338 83564 0862677
59 83565 896120
60

SueZL L1
poc - L MR i START RECEIVER
ADD 1.0 ; CLERR TRANSMITTER
DoR 8, MUX
SuB 88
DoC 8, MUX
;RECEIVER START SHOULD
TIM6  PRIMLINE s NOT SET DONE
ADROUT ; PAST TIMZ LATCHING AND TIM6
LbA 2, BDADR ; ADDRESS CORRECT
DOA 2, MUX ; BOARD
;DONE SETTING PULSES
CLOCK 31
LDA 8,C31
JSR QICONT
TCYCLE PRIMLINE
ADROUT
LDA 2, BDADR i RADDRESS CORRECT
Do 2, X + BOARD
LDA 1, PRIMLINE ;CYCLE TIME STATE
INC LL MR ; COUNTER TO BEGINNING
e .+ 5 OF PRIMLINE
CLOCK 32
LDA 8, C32
JSR BICONT
A, =4
SKPDZ  MUX
EHALT ;CHECK DONE SETTING LOGIC
LOOPX
JSR®  IENT?
1
I0RST
JorR@  IDELA
RECEIYVER
LDA 8, QUADR
DOR 8, MUX ;ENABLE RECEIVER
Szl L1
DOC 1, MUK ; START RECEIVER
TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CLB
INC 8,8 ;ENABLE TRANSMITTER
poA 8, MUX
suB 80 i TURN OFF TRANSMITTER
poC 8, MUX
LCS LOOPBACK, NOPARITY, CODES, ONESTOP, (L8
JR 8 LINCH ; QUTPUT LINE CHARACTERISTICS
100666+ 00PBACK +NOPART TY+CODES+ONESTOP+CLO
JRe  .CR
Sue 8,0 i TRANSHIT “ZERO"
poB 8, MuX
JoR@  IDELI JHRIT
SKPDN  MUX ;DID RECEIVE SET DONE?
EHALT iNO, CHECK UAR/T, DONE SETTING
LOOPX ;LOGIC, LOOPBACK CONTROL,
1 LOOPBACK TO "CTS®
JSR®  IENT? i SET UP TRANSMITTER AND
I
I10RST
JSRe  IDELA i RECEIVER, BUT DO NOT TRANSMIT
RECEIVER



6as51 PTID

81 83566 828185
82 93567 861834
83 83578 126520
B4 93571 867834
@5

86 83572 161460
87 839573 861034
88 83574 182400
89 83575 863034
18

11 83576 886115
12 83577 160631
13 63608 086131
14 03681 182520
15 63682 863034
16 83683 BB6122
17 83684 1682400
18 93685 863234
19 63686 896123
28 83687 863734
21 93610 886230
22 83611 886231
3

24

25 03612 866226 (818:

26 93613 890963
27 03614 862677
28 03615 896128
2

18 03616 620185
31 83617 #61034
32 93628 126520
33 83621 867034
24

35 83622 161400
36 83623 861634
37 03624 182409
38 83625 863034
39

48 83626 806115
41 83627 160931
42 93630 886131
43 83631 102400
44 83632 862034
45 03633 863634
46 93634 009777
47 03635 868434
48 83636 161232
49 83637 886239
58 036408 986231
)}

32 03641 896226
92 03642 900003
34 83643 862677
35 03644 806120
9%

57 83645 028185
58 83646 861834
59 83647 126520
68 03650 867934

LDA 8, QUADR

oA - 6, MK ;ENABLE RECEIVER

Sue L1

DoC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, (L8
INC 88 ; ENABLE TRANSMITTER

DoR 8 Mux

SuB ) s TURN OFF TRANSMITTER

DoC 8, MUX

LCs LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

JSR & LINCH 5 OUTPUT LINE CHARACTERISTICS
160008+ 00PBACK+NOPARI TY+CODES+ONESTOP+CLE
JSRE (LR
SuszL 8.9
Do 8, MUX i START TRANSMITTER
Jore  IDEL
Sus 88 i TURN OFF TRANSMITTER
DOCC @ MUK
Jore  IDELI i CLEAR DONE, BUT DO NOT TRANS-
SKPDZ  MUX i MIT- DID DONE GET SET AGRIN?
EHALT i YES, CHECK UAR/T, DONE SETTING
LOOPX ; LOGIC-TRANSMITTER DID
i NOT TURN OFF
JoR@  IENT? ; CHECK RECEIVER BIT
I
IORST
JR@  IDELA ; CORRECT ON DIA
RECEIVER
LA 8, QUADR
DO 8, MUX ;ENABLE RECEIVER
SUBAL 1.4
DOC 1L, MK i START RECEIVER
TRANSHIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL8
INC 80 ; ENABLE TRANSMITTER
DOA 8, M
sue 80 i TURN OFF TRANSMITTER
Do 8, MUX

Lcs LOOPBACK, NOPARITY, CODES, ONESTOP, CLO

JoR 8 LINCH ;OUTPUT LINE CHARACTERISTICS
166666+ 00PBACKHNOPARI TY+CODEB+ONESTOP+(CLE

JoR®  CLR
SuB 89
DOB 8, MUX
SKPDN  MUX

e -1
DIR 8, M
MOYZRE 8,8, 52C
EHALT i CHECK RECEIVE/TRANSMIT
LOOPX ;FLOP TO DIA. UAR/T
DATAOUT 3
JSRE  IENT?

1

I0RST

JoR@  IDELA
RECEIVER

LDA @, QUADR
DoA 8, MuX
suez 11

poc 1, WX

i TRANSHIT “ZERO" DATA

i INPUT SCAN ADDRESS

; ENRBLE RECEIVER

; START RECEIVER



0852 PTID

61 TRANSHIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL@
82 83651 1081400 IN -@8 ; ENABLE TRANSMITTER

83 83652 861834 DoR 8, X

84 83653 162400 Sue 80 ; TURN OFF TRANSMITTER

85 83654 863034 poc 8, MUX

86 LS LOOPBACK, NOPARITY, CODES, ONESTOP, CL®

87 83655 886115 JSR & LINCH ; QUTPUT LINE CHARACTERISTICS
88 83656 190031 189000+ (C0PBACK +NOPRR I TY+CODES+ONESTOP+CLA

89 83657 BB6131 JSR@  _CLR ;ONLINE & DELAY FOR BAUD RATE
18 23668 62433 LDA 1, 0377 i QUTPUT WORD

11 63661 866034 DoB 1, MUX

12 83662 863634 SKPDN  MUX i WAIT FOR RECEIVE WORD

13 83663 898777 Jw 1

14 93664 861434 pIB 8, MUK i INPUT RECEIVE DATA

15 03665 122414 Sus¢ 1,8 5R . ;DOES DATR MATCH?

16 83666 886238 EHALT iNO, CHECK UAR/T, DIB,DIC
17 Loop ; CONTROL LOGIC, 0. C. GATES
18 03667 886227 JSR BICYCE ;END OF SUBTEST

19

28

21 @3670 896226 CB28: JSRE  IENT? s MAKE SURE DHTA DOES NOT

22 83671 BO8DA3 I

23 03672 862677 10RST

24 83673 886120 JoR®  IDELA FENTER BUS ON DIB 8
2 RECEIVER

26 83674 820185 LDA 8 QUADR

27 83675 861634 DOA 8, MuX ; ENABLE RECEIVER

28 83676 126520 B2 4.1

29 83677 867034 poc 1, X i START RECEIVER

38 TRANSHIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL8
31 83700 161400 INC 8,0 i ENABLE TRANSMITTER

32 3781 861034 oA 8, HuX

33 83782 162400 Sus 80 ; TURN OFF TRANSMITTER

34 83783 863034 poc 8, MUX

3 LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL8

36 83704 826115 JoR 8 LINCH ;OUTPUT LINE CHARACTERISTICS
37 83785 1eee31 168806+ 00PBACK +NOPARI TY+CODES+ONESTOP+CLO

38 03786 066131 JoR8  LCLR

39 83797 824323 LDA 1,377 ; TRANSMIT DATA

48 93716 866034 L] 1, HUX

41 83711 263634 SKPDN  MUX

42 03712 096777 Al -1

43 83713 061400 DIB 88 iTRY TO INPUT ON DIB @

44 93714 101064 Moy 8,8, 5ZR

45 03715 696238 EHALT ;PTI INPUT TO DIB OPEN,

46 93716 886231 LOOPX ;DIB T0 0.C. GATES

LT

48 03747 686226 (921: JSR@®  IENT? ; MAKE SURE DATA DOES NOT

49 03720 000093 I

5@ 83721 862677 I0RST

91 83722 6v6120 JoRe®  IDELR ; ENTER ON DIA

52 RECEIYER

33 83723 620165 LDA 8, OUADR

54 03724 861034 DOA 8, X ENABLE RECEIVER

55 83725 126528 SusZL 1.1

36 83726 867034 poc 1, X i START RECEIVER '
7 TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, (L8
58 03727 161408 I 80 ;ENABLE TRANSMITTER

59 83738 861034 DoA 8, MUxX

68 83731 182408 suB 88 i TURN OFF TRANSMITTER



8853 PTID

81 83732 863934
a2

83 83733 886115
84 03734 109031
85 83735 886131
86 03736 824323
87 @3737 866834
88 03740 863634
89 23741 098777
18 83742 860434
11 63743 123400
12 83744 122415
13 83745 886230
14 93746 886231

15 83747 Be6226 (822:

16 03759 680963
17 83751 862677
18 83752 886120
19

28 03753 828165
21 93754 861034
22 83795 126528
23 93756 867034
24 83757 820064
25 83768 863034
26 03761 820300
27 03762 663634
28 83763 896131
29 83764 024323
38 83765 866034
31 83766 #8613
32 83767 861434
33 03770 824304
34 93771 122414
35 83772 886230
36 83773 896231
k4

38 83774 886226 (823:

39 83775 800663
48 63776 862677
41 83777 886120
42

43 84000 020185
44 94001 861034
43 04862 126520
46 04883 867034
47 04094 B20064
48 94685 063834
49 940806 620413
58 84007 862034
51 84810 886131
92 4011 82433
53 84012 866834
4 84613 98613
35 64814 861434
56 84815 122415
57 84016 806230
38 84017 886231
39 04020 PA8482

poC 8, MU

LCS  LOOPBACK, NOPARITY, CODES, ONESTOP, (L@

s OUTPUT LINE CHARACTERISTICS

100008+ 00PBACK +NOPART TY+CODES+ONESTOP+(LB

JR 8 LINCH
JR& (R
LDA 1,377
DOB 1, X
SKPDN  MUX

Jwp -1

DIA 8, HUX
AND 1,8
SuB#  1.8,9MR
EHALT

LoOPX

JoR®  IENT?

I

IORST

Jor@  IDELA
RECEIVER

LDA 8, DUADR
DA 8, MUx
sl 11

DOC 1, M
LDA 8, LON
DoC 8, Mux
LDA 8 (31
poC 8, MU
JRE& (IR
LbA 1,C377
] 1, MUX
Jore  IDELI
pIB 8, MUx
LDA 1,037
Susk¢  1,8,5R
EHALT

LOOPX

JOR®  IENT?

I

I0RST

Jore  IDELA
RECEIVER

LDA @, DURDR
DoA 8, MU
Sl 1.1

DoC 1, MUX
LA 8, LON
DoC 8, MUX
LbA 8, k1831
DoB 8, MUx
JSR® . CLR
LbA 1,C377
DB 1, MUX
JoR®  IDELI
DIB 8, MUX
SUst 1,89
EHALT

LOOPX

Jne .¥2

608 04621 109831 Ki@31: 169831

i TRANSMIT DATA

; TRY TO INPUT DATA WITH DIA
7 MASK OUT NORMAL DIA INFO

;DIB INPUT TO DIB LOGIC
; OPEN
;MAKE SURE LC‘S RRE NOT

;OUTPUTTED WITHOUT BIT 8 ON DOC

i TURN ON RECEIVER

; ENABLE RECEIVER

i START RECEIVER

i TURN ON LOOPBACK

 OUTPUT LINE CHARACTERISTICS
s WITHOUT BIT @

; QUTPUT DATA

5 INPUT RECEIVED DATA

;IS DATA 5 LEVEL CODE?

N0, CHECK DRTA-8 TO (-LCDOC),
; CHECK (-LCDOC) LOGIC

iMAKE SURE LC‘S ARE NOT

; OUTPUTTED ON R DOB

;ENABLE RECEIVER

i START RECEIVER

5 TURN ON LOOPBACK

; OUTPUT LINE CHARACTERISTICS
7WITH A DOB INSTERD OF DOC

i QUTPUT DATA

i INPUT DATR

;DOC INPUT TO (-LCDOC)
 OPEN



2854 PTID

81 84622 086226 (824

82 04823 000083
83 84824 862677
84 04825 086120
85 84826 862677
86 046827 086120
87

83 84038 820185
89 84831 861034
19 94832 126520
11 84033 867034
12

13 94034 1081400
14 84835 861034
15 84636 182400
16 04837 863834
17

18 84648 886115
19 84641 109931
208 04842 086131
21 84843 824323
22 84844 866009
23 84845 HB613
24 84846 863734
25 84847 866230
26 84850 @86231
27

28 94851 886226 [B25:

29 84852 800083
38 84853 862677
31 p4d34 806120
32

33 84655 828105
34 34856 861634
35 04857 126520
36 84060 867834
3

38 Bd861 101460
39 84862 861034
49 84863 182409
41 84864 863034
42

43 B4865 886115
44 4666 100931
45 94667 886131
46 04870 824322
47 84671 867034
48 84072 086123
49 94873 863734
58 84674 986230
51 84075 886231
32

53 04876 896226 (826!

54 84077 B00963
59 84168 862677
J6 84161 686129
57

58 84162 8281685
59 84103 861034
€0 84104 126529

JoR®  IENT? ; MAKE SURE DATA IS NOT TRANS-
I .

I0RST

Jore  IDELA

I0RST

JoRé  IDELA ;MITTED ON A DOB 8
RECEIYER

LA 8, OUADR

DOA 8, MUX ENABLE RECEIYER

sl 1.4

boc 1, MUK ; START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES; ONESTOP, CLO
INC (] ; ENABLE TRANSMITTER

boA 8, MUX

SuB e i TURN OFF TRANSMITTER

poc 8, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL8

JSR 2 LINCH s OUTPUT LINE CHARACTERISTICS
100606+ 00PBACK+NOPARI TY+CODES+ONESTOP+CLO

Jore  CLR

LDA 1,C377 ; OUTPUT DATA WITH A DOB @
poB 1.0

JSR@  IDELI

SKPDZ  MUX sDONE SHOULD NOT SET

EHALT ;PTI INPUT TO DOB OPEN,
LOOPX i CHECK DOB LOGIC

JSR@  IENT? ;MAKE SURE NO DATR IS TRANS-
I

10RST

JoR@  IDELA sMITTED ON R DOC
RECEIVER

LDA 8, QURDR

DOA 8, MUX ; ENABLE RECEIVER

Suea 1.4

poC 1, HU% + START RECEIVER

TRANSHIT LOOPBACK, NOPARITY, CODES, ONESTOP, (L8
INC 8,9 ; ENABLE TRANSMITTER

DoA 8, MUX

SuB 88  TURN OFF TRANSMITTER

DoC 8, Mux

LES LOOPBACK, NOPARITY, CODES, ONESTOP, (L8

JSR & LINCH 3 QUTPUT LINE CHARACTERISTICS
100090+_00PBACK NOPARI TY+CODES+ONESTOP+CLO
Jor®  .CLR

LDA 1,C376 ;OUTPUT TRANSMIT DATA
poC 1, MUX s WITH DOCCILLEGAL)

JoR@  IDELI

SKPDZ  MUX ; DONE SHOULD NOT SET
EHALT ;D0B INPUT TO DOB LOGIC
LOOPX ; OPEN

JSR@  IENT? iBIT @ MUST BE OFF FOR
I

I0RST

JoRe®  IDELR ; TRANSHIT DATA
RECEIVER

LDA @, QUADR

DOR 8, MUX i ENABLE RECEIVER

B 1.1



2855 PTID

81 94105 867834
a2

83 84106 181400
84 84107 861034
85 84119 1682400
86 84111 863834
a7

83 84112 886115
89 84112 100031
16 84114 886131
11 84115 824497
12 84116 866634
13 84117 886123
14 84120 863734
15 84121 986230
16 84122 @86231
17 84123 @opde2

18 84124 180374 KB26:

19

20

A

22 84125 886226
23 84126 099083
24 94127 862677
25 84130 886120
26

27 04131 820165
28 04132 861034
29 94133 126528
38 84134 867834
k3l

32 84135 1014080
33 84136 861034
34 84137 182400
35 84140 863834
36

37 84141 886115
38 04142 106031
39 B4143 886131
48 84144 824242
41 84145 866034
42 84146 863624
43 04147 09777
44 B4159 861434
45 4151 122414
46 64152 886230
47

48 84153 896227
49

38

91 64154 886226
32 84155 090063
33 04136 862677
54 84157 886129
3%

56 84168 828165
57 4161 861034
98 84162 126528
59 84163 867034
68

DoC 1, X i STARRT RECEIVER

TRANSHIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL@
INC 88  ENABLE TRANSMITTER

poA 8, MUX

Sus 80 ; TURN OFF TRANSMITTER

boc 8, MUX

LCs LOOPBACK. NOPARITY, CODES, ONESTOP, CLO

JR @ LINCH i OUTPUT LINE CHARACTERISTICS
100609+ 00PBACK HNOPARI TY+CODES+ONESTOP+CLA
JoRe OR
LDR 1,KB26 ; DUTPUT TRANSMIT DATA WITH
DoB 1, MUK ;BIT @ ON (MODEM MODE)
JoR®  IDELI
SKPDZ  HMUX ; DONE SHOULD NOT SET
EHALT i (-DATAB) INPUT TO DOB
LOOPX ; LOGIC OPEN
P .42
168374
i CHECK XMIT/RECY DATA BITS ONE AT A TIME
DATAOUT 8
JSRE®  IENT?
I
I0RST
JSRe  IDELA
RECEIVER
LbA 8, OURDR
DoA 8, X ; ENABLE RECEIVER
SeZL L1
poC 1, WX i START RECEIVER
TRANSHIT LOOPBACK, NOPARITY, CODES, ONESTOP, CLO
INC 8.9 ;ENABLE TRANSMITTER
0o 8, Mx
SuB 80 i TURN OFF TRANSHITTER
poc 8, MUX

LCS LOOPBACK, NOPARTTY, CODES, ONESTOP, CL®
JoR @ LINCH ; D<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>