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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

All 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 in) problem appear to be intermittent or heat sensitive? (If yes,

explain).

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

3. Describe the system configuration (i.e., peripherals, I/O 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/O 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 backplane 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/O 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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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 connectors. 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 via 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 PTL 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-l

is located near chip location A-l.) 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 349 and

44. 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

=

Ten

ob&—lu

OT 3] >

Pere
eT oo
ST 5jx

Sr—ao

SHOWN:

Device Code 34 - Select

oW1

SW2

SW3

SW4

SW5

SW6

SW/7

SW8

L-4)

O=OPEN , C=CLOSED

= Device Code Sel

= Line Sel 3

= Line Sel 2

= Line Sel 1

= Line Sel d

= Line Select Control

= NU

= NU

0 =34 ,C=44

0 = Logic "1"

C = Logic "0"

O=Enabled,C=Disabled

NOTE: Line Select Control must be enabled for board

to function properly.

Lines 66g to 77g - Decoded

Line Select Enabled



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/0

reset

DONE - Active whenever an enabled line section of board requires

service

F=s§ - Start pulse - Sets busy active, clears done, puts board ©

online while initiation occurs, puts board offline and

then clears busy

F=C ~ Clears pulse - Clears done and/or puts board online (If

it is not already)

F = P - I/O pulse - Diagnostic mode clock stepper - No effect

in online mode

I/O Reset Same as start - However goes to all boards in chassis -

(same as power on)



OPERATION (cont. )

5.2

3.3

INITIALIZATION - The PTI is initialized by executing a start or

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 a2 one -a trans-

mitter needs service, If it is a 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 2 N10OC 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 aData 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. )

5.9 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 (£) AC, MUX

bd “
C P L r—{Le_| Line Section: O=Receiver

1=XMTR

Line Address: One of 256

Not Used

2) Transmit Data

DOB (£) AC,MUX

E 1} 2 71 8 15
\ dX J ~Y J

| Right Justified Character

to be transmitted

Not Used

Must be = @@



6.0

3)

4)

PROGRAMMING (cont.)

Transmit Break (All - Zeros)

DOB (£) AC, MUX

ALL ZEROS

NOT USED

MUST BE = Ol

Control Line Section

DOC (f) AC ,MUX

0 1{ 2 617 819 14 15

a 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 = OO



6.0 PROGRAMMING (cont.)

5.) Specify Line Characteristics

LOOPBACK O=Off, 1=On

DOC (£) AC, MUX

to 1} 2 64 7 slo 10} 11 12] 13 a} a4

| OO =
Ol

10

11

WORD 00 =

LENGTH: O11 =

10

11

STOP 00 =

BITS: Ol =

10

11

CLOCK OO

SELECT: OL

10

11

NOT USED

MUST BE = 10

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

be selected.

NO PARITY

ODD PARITY

EVEN PARITY

NOT USED

5 BITS*

6 BITS

7 BITS

8 BITS

ONE

TWO

NOT

USED

CLOCK @

CLOCK 1

CLOCK 2

CLOCK 3



m0) PROGRAMMING (cont. )
OV

6) Read Line and section requesting service

DIA (f) AC, MUX

0 647 14} 15

Line Section: O = RCVR

1 = XMTR

Line Address: One of

256

NOT USED

7) Read Receive Data ~

DIB (f£) AC,MUX

O 718 15

Ce N fe

| _. Character Received-
Right Justified

ee

NOT USED



6.0 PROGRAMMING (cont.)

8) Read Receiver Status

DIC (f) AC,MUX

0) 6;7]8& 117, 12],13],14 715

SS | ee

Lust 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 S12V 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:

la aA Line 0 - Left side of switch depressed -

* selects RS-232C line interface

—@— Line 1 - Right side of switch depressed -
Ct Teale selects 20MA current loop line
—(@)— interface

LINES SHOWN:

Oé& 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

7.3

OPTIONS (cont. )

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 A110).

In a newer machine (Nova 4, Eclipse S140) +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 alter the source to a straight +12 volts simply cut the foil

marked J8-2 on the right of the voltage regulator in location 4 F.

(See Diagram)

ADD ZY GA JuMmiPER
Ta-)

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. Each of

these clocks (CLK@ - CLK 3) may be set to any rate from 50 to 19.2K

bps. The switches are set in the following manner:

SEL BAUD

eta" SEL 9 6 1 2 3 RATE

SEL 1 0 0 0 QO 50

_ a CLK 9 SEL 2 1000 75
viet _a# SEL 3 010 0 110
ze TI SEL 9 1 1 0 0 134.
fo [oe CLK 1 SEL 1 00 1 0 150

eran SEL 2 1 0 71 +0 300

SEL 3 O71 1 0 600

era 1 11 0 1200

0001 1800
er—~ SEL ¢ 1001 2000
[oT o]N SEL 1 0 1 0 1 2400

oT oj CLK 2 SFL 2 1 1 0 7 3600
Sea > SET 3 0011 4800

zor SEL 0111 | 9600
@ Tale CLK 3 SEL 1 1177 19.2K
(TaN SEL 2
ET] SEL 0 = CLOSED, 1 = OPEN

Shown: CLK @ = 9600 Baud

CLK 1 = 4800 Baud

CLK 2 = 1200 Baud

CLK 3 = 300 Baud

NOTE: 1) When running diagnostics CLK 9 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.



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

8.0 DIAGNOSTICS

8.1 GENERAL

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 to100022and 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 MTQO:"' 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 0 "T-BOOT" - Loader Program

File l 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).
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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: If 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 0 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 ll “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 A64

DATIA H A4G

DATIB q A42

DATIC H A54

DATOA H A58

DATOB H A56

DATOC H A48

START H A52

CLEAR H A50

INTA H A40

LOPLS H A74&

IORST H A70



9.1 INTERFACE SIGNALS (CPU) (continued)

MASKO L A38

RQENB L B41

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 0 L A69

DDATA 1 L A75

DDATA 2 L A91

DDATA 7 L A47

DDATA 8 L A65

DDATA 9 L A71

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 B38



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 Bll

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 1

20MA/EIA XMT-DATA-9 2

20MA/EIA RCV-DATA~-9 3

EIA CTS-9 4

20MA/EIA XMT-DATA-10 5

20MA/EIA RCV-DATA-10 6

EIA CTS-10 7



9.3

SIGNAL NAME

20MA/EIA XMT-DATA-11

20 MA/EIA RCV-DATA-11

EIA CTS-11

EIA CTS-12

20MA/EIA RCV-DATA-12

20MA/EIA XMT-DATA-12

EIA CTS-8

20MA/EIA RCV-DATA-8

20MA/EIA XMT-DATA-8

20MA/EIA-XMT-DATA-2

20MA/EIA RCV-DATA-2

EIA CTS-2

20MA/EIA XMT-DATA-1

20MA/EIA RCV-DATA-1

EIA CTS-1

20MA/EIA XMT-DATA-O

20MA/EIA RCV-DATA-0O

EIA CTS-0O

20MA/EIA XMT-DATA-15

20MA/EIA RCV-DATA-15

EIA CTS-15

20MA/EIA XMT-DATA-14

20MA/EIA RCV-DATA-14

EIA CTS-14

20MA/EIA XMT-DATA-13

20MA/EIA RCV-DATA-13

EIA CTS-13

20MA/EIA XMT-DATA-3

20MA/EIA RCV-DATA-3

EIA CTS-3

DISTRIBUTION PANEL RIBBON CABLE SIGNALS (continued)

PIN NUMBER

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

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

20MA/EIA XMT-DATA-7 41

20MA/EIA RCV-DATA-7 42

EIA CTS-7 43

20MA/EIA XMT-DATA-5 44

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/EIA RCV-DATA

Not .Used

EIA CTS

Not Used

7 GROUND/20MA-XMT RETURN

8-12 Not Used

13 -5V/20MA-RCV RETURN

14-25 Not Used

HD UW F&F W HD FF



10.0

10.1

APPLICATION INFORMATION

GENERAL

10.2

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 systen.

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 S Pin 2 - Transmit Data

Receive Data Pin 3 Pin 3 — Receive Data
A...

Ground Pin 7 | Pin 7 - Ground

Y

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 -—
- Pin 7 _,| Pin 23 - Receive Return

—@ Pin 24 —- Transmit Return

-5V/REC RETURN Pin 25 - Receive Data
- Pinl13

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, Busy 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:

DIABLO HYTERM* MODEL 1610

25 PIN PTI PANEL 25 PIN CONNECTOR

CONNECTOR AT PRINTER

Transmit Data Pin 2 (>\— _—~<-f) Pin 2 - Transmit Data (if needed)
Receive Data Pin 3 [| * | Pin 3 - Receive Data
Clear to Send Pin 5|*7—\ Pin 7 - Ground

7Ground Pin 7} -

UJ es 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 Pin7 | \ Pin 7 -— Ground

v 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)

**k*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 physical 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.
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DESCRIPTION: 46 CHANNEL PROGRAMABLE TERMINAL INTERFACE (PTI) DIAGNOSTIC

CUSTOM SYSTEMS INC, 1981

.TITL = PTID

.DUSR = R=1

.NOMAC &

iL PROGRAM NAME PTID. SR

i2. REVISION HISTORY

i REY. DATE

i 68 67/88/81

i 61 @9/16/81 i TEXT CORRECTIONS, STARTING LINE ADDR 6-248

3. MACHINE REQUIREMENTS:

i3.4 NOVA/ECLIPSE FAMILY PROCESSOR

i3.2 16K RERD/WRITE MEMORY

13.3 CONSOLE DEVICE

33.4 PROGRAMABLE TERMINAL INTERFACE <PTI>

13.9 16 TEST PLUGS

+3.6 OPTIGNAL HARDWARE SUPPORTED:

i DCU 5@ OR DCU 206(DCU TO PTI BACKPLANE JUMPER PLUG REQUIRED)

i460 TEST REQUIREMENTS

j JUMPER PLUGS REQUIRED FOR FULL TEST, NO

i PLUGS NEEDED FOR BRUD TEST ONLY.

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

i THE TEST INCLUDES MOST OF THE LOGIC(CURRENT LOOP IS NOT TESTED>

i ON THE 45815 INCH ASYNCHRONOUS BORRD. THE TEST IS EXE-

i CUTED USING JUMPER PLUGS WHICH CONNECT LINE @ TRANS-

i MITTER TO LINE 1 RECEIVER, LINE 1 TRANSMITTER TO LINE @

i RECEIVER, LINE 2 TRANSMITTER TO LINE 3 RECEIVER, ETC.

i ANOTHER TEST JUMPER ALSO CONNECTS THE CTS INPUTS TO SWITCHES ON

i THE TEST PLUG TO CONTROL THE LEYEL OF THAT INPUT. THIS TEST

i PLUG DOES NOT USE THE DISTRIBUTION PANEL

56. RESTRICTIONS NONE



'gpa2 PTID

BL i? PROGRAM DESCRIPTION’ THEORY OF OPERATION

G2

83 i37.4 THE PTI DIAGNOSTIC IS A GATE BY GATE

64 i TEST OF MOST OF THE CONTROLLER LOGIC. THE CONTROL

i) ; SECTIONS ARE DONE IN THE DIAGNOSTIC MODE,

06 i WITH CLOCKING VIA THE IOPLS. MOST TRANSMIT/RECEIVE

87 i TESTS ARE DONE ON LINE. EACH ROUTINE BEGINS

88 i WITH AN INITIALIZING SUBROUTINE (SETUP) AND ENDS

69 i WITH AN ITERATION SUBROUTINE (LOOP). MOST TESTS

18 i ISSUE AN 170 RESET. IN SOME CASES, THIS MAY BE

44 i USED TO SYNC A SCOPE. IN GTHER CASES, IT MAY BE BEST

42 i TO SYNC ON THE CONTROLLER INSTRUCTIONS.

13

14 7.2 THE ORDER OF FUNCTION TESTING IS AS FOLLOWS:

45 CONTROL LOGIC COMMON LOGIC TO ALL LINES. INTERRUPT

16 CONTROL, DONE AND BUSY SET AND RESET. BOARD CLEAR

17 (NIOC). TIMING LOGIC - CHECKS SCANNER BY USING I0

18 PULSE TO STEP THROUGH EACH TIME STATE AND LINE ADD-

RESS, AND CORRECT TIMING OF ERCH BAUD CLOCK, USING

LINE @ TRANSMIT CLOCK OUTPUT THROUGH BIT 7 OF DIC

WORD (DIAGNOSTIC MODE).

TRANSMITTER/RECETYER TESTING- RLL BRUD CLOCKS,

AND ALL LINE CHARACTERISTICS (INCLUDING LOOPBACK)

RND TRANSMIT BRERK ARE TESTED HERE, FIRST ON

LINE @.“we ‘we “we Nee ‘ae we Swe ‘we me “we tw fee
i7.3 THE TRANSMIT/RECEIYE TESTS RRE REPEATED FOR

i ERCH LINE TO COMPLETE A FULL PASS.

i8. OPERATING MODES/SWITCHES

SPD 84

OTD 82

i9. OPERATING PROCEDURE

9.4 TURN POWER OFF

(944 SET ALL LINES TQ CURRENT LOOP

#942 CONNECT TEST PLUGS

i943 TURN POWER ON

92 LORD THE PROGRAM

19.3 SET SWITCHES TO @e@206 (RESTART ONLY)

19.4 PRESS START (RESTART ONLY)

39.4.1 THE PROGRAM WILL RESPOND BY REQUESTING THE OPERATOR

i TO TYPE 1 TQ RUN BAUD RATE TEST ONLY. THE OPERATOR

i MUST TYPE A 1 TO RUN BAUD RATE ONLY, TYPING ANYTHING

i ELSE WILL CAUSE PROGRAM TO ASSUME FULL TEST [5 DESIRED.

39.4.2 THE PROGRAM WILL NEXT ASK THE OPERATOR

i TO TYPE THE DEVICE CODE. A 2 DIGIT OCTAL NUMBER FOL-

; LOWED BY A CARRIAGE RETURN IS EXPECTED. THIS NUMBER

i SHOULD CORRESPOND TO THE PTI CONTROLLER DEVICE CODE

i CEITHER 34 GR 44).

19.4.3 THE PROGRAM WILL NEXT ASK THE OPERATOR TO TYPE THE

i ADDRESS OF THE FIRST LINE (IN DECIMAL). THIS IS THE

i *RIGHT JUSTIFIED*(!> BOUNDARY ADDRESS AS DEFINED BY

i SWITCH SETTINGS ON TEST PLUG, (@, 16,32 .. 246) CONSULT

i CONFIGURATION SHEET. TYPE DECIMAL ADDRESS OF FIRST

i LINE AND CARRIAGE RETURN. .SSHINRAZARFSSSETRKEEAHSFSSESSYNRASHRPSBSURASARRBRSLE 39.4.4 THE PROGRAM WILL ASK IF THERE IS A DCU IN SYSTEM
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TYPE A 4 OTHERWISE @ 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 DEVICE CODE (ANY NUMBER

FROM 4 TO 76 OCTALD.‘we “ewe ‘we we ‘es “we
9.5 WHEN 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 @ THROUGH 3. CONSULT THE HARDWARE

INSTALLATION INSTRUCTIONS IF THESE ARE TO BE

CHANGED. RESTARTING THE PROGRAM WILL REPEAT

THE BRUD PRINTOUT.wwe we we ‘we we ‘we twee Tr)
WHEN ALL LINES ARE TESTED, THE WORD "PASS" WILL BE TYPED

ON THE CONSOLE DEVICE.

59.6 RESTART PROCEDURE

THE PROGRAM MAY BE RESTARTED AT 208 FOR REPEAT

EXECUTION. THIS MAY Be DONE MANUALLY OR YIA “ R

OR “D.

i IF THE PROGRAM IS RUNNING IN A DCU THE RESET

i SWITCH MUST BE PRESSED TO RESTART MANUALLY AT

i 208. ALSO TWO R’S OR “D’S ARE REQUIRED T0

i BRING THE HOST BACK. THE FIRST CONTROL R OR D

; WILL PUT THE MACHINE IN A SPECIAL SWITCH INPUT

i MODE WHERE THE SWITCHES MAY BE SET OR EXAMINED

i USING THE "M" COMMAND. |

(9.6.4 THE MESSAGE TYPE 1 FOR NEW PARAMETERS WILL APPEAR

i ON RESTART. TYPING A i WILL PRODUCE ALL OF THE

i QUESTIONS INITIALLY ANSWERED. TYPING ANY OTHER

i CHARACTER WILL BEGIN TESTS USING THE PREVIOUSLY

; GIVEN PARAMETERS.

197 =CTS TESTING

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

i SHOULD BE ON. AFTER SUCCESSFULLY RUNNING THE DIAGNOSTIC,

THE CTS LINES MAY BE INDIVIDUALLY TESTED BY TURNING OFF ITS

i ASSOCIATED SWITCH ON THE TEST PLUG. (ONLY ONE SWITCH SHOULD

i BE OFF AT A TIMED

A FLAGGED ERROR MESSAGE WILL IDENTIFY THE CTS LINE THAT

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

DISABLE NEXT LINE, AND RESTART PROGRAM. ‘(CONTROL D>

310. PROGRAM OUTPUT/ERROR DESCRIPTION

3144 IF A MALFUNCTION IS DETECTED, THE PROGRAM WILL CYCLE

i IN A SCOPE LOOP IN ACCORDANCE WITH THE SWITCHES.

i PROGRAM WILL PRINT THE LINE NUMBER BEING TESTED

i AT THAT TIME (PRIME LINE), AND IF TRANSMITTING AND

i RECEIVING USING 2 DIFFERENT LINES, "PRIME LINE” WILL

i BE THE TRANSMITTING LINE, AND “SECONDARY LINE"

i WILL BE THE RECEIVER LINE ADDRESS. |

i162 WHEN THE PROGRAM IS IN A SCOPE LOOP SETTING SWITCH 3(1)

i WILL CAUSE THE FAILURE RATE TO BE PRINTED. SETTING

SWITCH 1(4) WILL CAUSE THE PROGRAM TO PROCEED 10

THE NEXT TEST.
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344 DEBUG HELP

544.4 DESCRIPTION OF COMMUNICATION SYSTEM I/O FUNCTIONS:

s14.1.1 DEVICE CODE MUX = 34 C(OCTAL)

?

:11.1.2 DOR AC, MUX SPECIFIES THE ABSOLUTE LINE ADDRESS TO

i BE USED IN CONJUNCTION WITH A DATA OUT

INSTRUCTION TO TRANSMIT OR RECEIVE.

BITS @-6 NOT USED

BITS 7-14 ABSOLUTE LINE ADDRESS

@=RECEIVE CONTROL

1=TRANSMIT CONTROL‘ twe “ae Nes wee ‘ee “we ‘we “me ‘se}11, 1.3 DOB AC. MUX SPECIFIES TRANSMIT DATA OR TRANSMIT MODE

(TRANSPARENT OR BREAK).

BITS @-41 TRANSMIT CONTROL

16=NOT USED

@@=NORMAL TRANSMIT DATA

B1=TRANSMIT BREAKCASYNC ONLY)

BITS 2-7 NOT USED

BITS 8-15 TRANSHIT DATA CIN TRANSMIT MODE?‘ee ‘we me ‘me we Swe wee “se ‘ae ‘we ne wes
i41.1.4 DOC RC, MUX SPECIFIES ON/OFF CONTROL OF TRANSMITTER

GR RECEIVER, QUTPUT LINE CHARACTER-

ISTICS.

BITS 6-4 GO=KMIT/RECY CONTROL

BITS 2-14 NOT USED

BIT 15 G=UFF

1=0N

BITS @-4 1@= SPECIFIES PARITY, STOP BITS.

LINE SPEED, CHAR CODE LEVEL, AND

LOOPBACK CONTROL.

BITS 2-6 NOT USED

BITS 7-8 CLOCK SELECT

08 = CLOCK @

G1 = CLOCK 41

10 = CLOCK 2

41 = CLOMK 3

,

;

}

}

i

;

,

,

;

,

;

,

;

,

;

;

;

;

;

;

)

;

}

;

;

;
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BITS 9-18

BITS 11-12

BITS 13-14

BIT 15

4

,

4

4

é

4

4

,

f

4

i

3

?

,

4

4

4

3

3

é

3

é

é

é

é

é

é

SPECIFY NUMBER OF STOP BITS

68 = 1 STOP BIT

@1 = 2 STOP BITS

18 = RESERVED

41 = RESERVED

SPECIFY CODE LEVEL

B@ = 5 LEVEL CODE

G1 = 6 LEVEL CODE

16 = 7 LEVEL CODE

14 = 8 LEVEL CODE

PARITY SELECT

08 = NO PARITY

G1 = ODD PARITY

1@ = EVEN PARITY

14 = RESERVED

LOOPBACK CONTROL

@ = LOOPBACK OFF

1 = LOOPBACK ON

(44.1.5 DIA AC. MUX SPECIFIES IMPLICIT ADDRESS OF INT-

; ERRUPTING LINE. RECEIVE, OR

TRANSMIT, AND FORCES A DOR AS EXPLICIT

ADDRESS FOR OUTPUTT ING

NOT USED

EXPLICIT ADDRESS

TRANSMIT OR RECEIYE CONTROL

@= RECEIVE INTERRUPT

4= TRANSMIT INTERRUPT

;41.1.6 DIB AC, MUR SPECIFIES RECEIVED DATA ON RECEIVE INT-

i BITS 8-6

j BITS 7-14

i BIT 15

BITS @-?

BITS 8-15

,

,

5

;

;

,

}

;

ERRUPT.

NOT USED

RECEIVE DATA

544.17 DIC AC, MUR SPECIFIES RECEIVER DONE/STATUS

i BITS @-14 NOT USED

i RECEIVER STATUS

; BIT 42 FRAMING ERROR

i BIT 13 PARITY ERROR
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-~ BIT 14 OVERRUN

BIT 15 B=RECEIVER STATUS

41,18 EFFECT OF “BUSY’ AND ‘DONE’ ON COMMUNICATIONS CONTROL~ ‘we ‘we “we we
BUSY: BUSY IS SET ON THE ASYNC LINES ON AN I/O 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 ABOVE ORDER OF PRIORITY,

AND FROM LOWEST TO HIGHEST NUMBERED LINES. A

“NIOC MUX’ WILL CLEAR DONE, AS WELL AS A

“NIOS MUX’ AND “IORST’.

TORESET: CLEARS LOGIC AND PLACES CONTROLLERS IN OFFLINE

DIAGNOSTIC MODE. ALSO SETS “BUSY’ CASYNC ONLY).

START: SAME AS IORESET .

CLEAR: CLEARS ‘DONE’ AND INTERRUPT LOGIC AND PLACES

CONTROLLERS IN ONLINE MODE.

TOPLS (MUX) : STEPS INTERNAL CLOCKS IN

“BIRGNOSTIC’ MODE.

SPECIAL NOTES/SPECIAL FEATURES

TF THE ASYNC CONTROLLER [5 BEING RUN YIA A DCU, ALL

CODE WILL BE EXECUTED BY THE DCU. AND THE DCU WILL

TRANSFER CONTROL OF THE PROGRAM TO THE MAIN PROCESSOR

FOR ALL OPERATOR AND CONSOLE INTERFACING

fo fe

“eveeeeveeeoereenetevneveveeereexeseereeeeeeee eee ee eee ee ee se ee em Be we ee

a ee a 2 oe a

i NOTE: THE DCU DIAGNOSTIC AND EXERCISER SHOULD BE

3 RUN PRIOR TO RUNNING THIS PROGRAM TO INSURE ITS i

i RELIABILITY i
ee

FESR SEPP EEE PEPPER EEE ESE FIFI IEPIPIESERIDD

IF THE CONTROL 0 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. AYOID RESTARTING THE PROGRAM

WITH A 20@R COMMAND IN THIS CASE AS THE DCU WILL

BE EXECUTING THE INITIAL CODE NOT INTENDED FOR ITSELF

AND WILL PRODUCE THE “UNANTICIPATED DCU HALT"wns “we “ae we ‘wes “ee me we wee wee twee ‘we we ee MESSAGE.

;42.2 IN THE EVENT OF SUCCESSFUL OPERATION OF THIS TEST, THE

i COMMUNICATIONS RELIABILITY TEST SHOULD BE

i RUN IF A PROBLEM STILL EXISTS. .

$12.3 DON’T RUN TEST ROUTINES GUT OF SEQUENCE, AS A TEST MAY
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ae “mo we Se Nee we Nee “ae ‘ee ‘ee Nee Swe we we fme ‘es we we twee wwe ‘wwe wee ‘we tm e ‘we ‘ae es we MACROS
BOBB0S . DUSR

BE0G01 . DUSR

. MACRO

(a

REQUIRE SCRATCH PAD DATA OR SETUP SEQUENCING FROM A

PREVIOUS TEST. AFTER A POWER DOWN, RESTART THE PROG-

RAM FROM THE BEGINNING

i124 THE FOLLOWING FUNCTIONS ARE NOT TESTED BY THIS PROGRAM:

INTERRUPT PRIORITY AND MUX DEVICE PRIORITY.

THE FOLLOWING 1S A TABLE OF THE

FREQUENCIES FOR BAUD CLOCKS

AND THE SWITCH SETTING REQUIRED

BY THE DIAGNOSTIC:

BAUD RATE

58

75

118

134.5

150

308

680

1208

1808
2008

2408

3688

4808

7208

9600

19. 2K

CLK 3

CLK @ 2

3678

i234

8886

1008

81886

1168

8618

1618

81180

1118

@801

1861

8161

1161

@B1i1

i@ii

@iit

iii

@=CLOSED i=OPEN

ON ALL INPUT REQUESTS THE OPERATOR MAY ELECT

TO ALTER FLOW OF THE PROGRAM BY STRIKING A

CONTROL 0, R OR D.

i413. RUNTIME DEPENDS UPON THE BRUD RATE OF CLK @, WITH

19. 2K BRUD AS CLOCK @, WILL PRINT PHSS IN LESS

THAN 3 MINUTES.

[=3

Pat

CLOCK

LDA @,C74

JSR @ICONT

SDONE

ADROUT

LDA 0, K408

DOC 8, MUX

RICLR

RORGUT

SUB 0,8

DOC B, MUX

RDROUT

LDA 2, BDRDR

*SET "DONE" FLOP

;ARTIFICIALLY

i ADDRESS CORRECT

i# OF INTERATIONS PER TEST

i# OF TIRES THROUGH DIAG FOR PASS
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LINE

LDA LOL

CLOCK «= 32. sFULL CYCLE

INC 1, 1, 52R

TING

RORGUT iPAST TIM2 LATCHING AND TIMG

iDONE SETTING PULSES

CLOCK 831

TCVCLE “1

TIMZA

CLOCK «14.

TINZB

CLOCK = 22.

LCS .

JSR @ LINCH i OUTPUT LINE CHARACTERISTICS

1668084" 14° 24°34" 44°5

TIMZ

ADROUT

CLOCK 26. iRUN COUNTER PAST TIM2 LATCHING PULSE,

TCYCLE “1 iBUT BEFORE TIM6 OF

1

TCYCLE

ADROUT

LDA 1,1 <CYCLE TIME STATE

INC 1. 1. SNR ; COUNTER TO BEGINNING

JMP _ +4 s0F “1

CLOCK = 32.

JMP _74

RECEIVER

LDA 8, QUADR

DOR @, BUX i ENABLE RECEIVER

SUBZL Li

BOC 1, MUX ;START RECEIVER

TRANSMIT

INC 8,8 ; ENABLE TRANSMITTER

DOA 8, BUX

SUB 8,8 ; TURN OFF TRANSMITTER

DOC 6, MUX

LCS “172, °3, 74) “S
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.MRCRO DATACHECK

vA

JSk@ - .AR

LDA L074 ;QUTPUT ONE WORD

DOB 1, MUX

SKPON = MUR iWAIT FOR RECEIVER COMPLETE

JP wt

DIB @, MUX

SUB LB, SZR iDOES RECEIVE WORD MATCH?

EHALT iNO, CHECK UAR/T

LOOP

RECVIN

LDA @, RECRDR i; TURN ON MATED RECEIVER

DOA @, MUX

LCS “472, "32 “4S

SUBZL 6. 8 i START RECEIVER

DOC 6, MUR

LDA 8, OURDR

STATUS

JSR@ =F CLR ; ONLINE WITH NIOC & DELAY FOR BAUD RATE

LDA LC°1 i TRANSMIT DATA

DOB 1, BUX

SKPDN = NUK

JP vf

DIC @, MUX i INPUT STATUS WORD

LDA LC"2 + LORD MASK

AND =o BS i CHECK STATUS

EHALT i CHECK UAR/T PAIR

LOOP

SCAN . .
JSR@ TENT? i CHECK SCAN #74

I

TORST

JSR@ IDELA

LINE 86 “1

SDONE

DIA @, MUX

LDA 4, BRASK

AND 18

LDA 1,072

ROD Le

SUB 2, 4 SZR i 1S SCAN “1?

EHALT 3NQ, CHECK SCAN

LOGP iADDRESS COUNTER

DATROUT

JSR@ = TENT?

I

IORST

JSR@ IDELA

RECEIVER

TRANSMIT LOOPBACK, NOPRRITY, CODES, ONESTOP, CL@

JSR@ = CLR ;ONLINE & DELAY FOR BAUD RATE

LDA 1,074 ; OUTPUT WORD

DOB 1, MUX



0618 PTID

B41

82

83

64

i)

06

8/7

68

69

16

14

12

SKPDN MUX

JP. ed

DIB @, MUX

SUB LG, SZR

EHALT

LOOP

ta

.HRCRO DIAG

LDR 8, C208

DOC @, MUA

iWAIT FOR RECEIVE WORD

; INPUT RECEIVE DATA

iDOES DATA MATCH?

3NO, CHECK UAR/T, DIB, DIC

iCONTROL LOGIC, 0. C. GATES

i ISSUE CLEAR WITHOUT

i GOING ON LINE



'@611 PTID

G1 BEGO8e . NOMAT

H2 GBBBEE LO.

03 eeaBe BebEE2 2

64 Gueel GaNb1E 18

65 GBBE2 BBEZHE DTO7S

06 GROHS BB2b02 JP

a7 800010 LO

68 8810 Ba2008 JP

89

16

di B08e45 LOC

12 @0845 812179 EGGS

13

14

415 BERGE . LOC

16 3 CONSTANTS

17

18 Bee08 NOLOOP=

19 gee881 LOOPBACK=

28 GG0G08 NOPARITY=

24 880002 ODDPARITY=

22 G0G04 EVENPARITY=

23 Be0800 CODES=

24 eeRG18 CODES=

2 988820 CODE/=

26 G80830 CODES=

ae BOB8G0 ONESTOP=

28 Babe4e THOUSTOP=

29 GuR008 CLE=

36 Geg200 CLi=

$4 B60408 CL2=

$2 BBR688 CL3=

33 860034 .DUSR MUK=s4

34 gBG076 .DUSR DCU=

H

36 G8068 GB0774 AMASK: 774

3/7 60061 680776 BMASK: 776

38 8862 G65508 SKIP: SKPBZ

39 8863 BOE4E0 K408: 408

46 60064 100001 LON: 168801

44

42 i ¥ARTABLES

43

44 88665 GoROEe ACE??: 8

45 68866 BaBe88 AT1??: 8

46 o086/ BBR ACZ7?: 8

47 G0878 880008 ACS?77: 8G

48 08071 G20080 BDADR:

49 98072 G@0eb8 CLKe:

36 60873 GHBG88 CLK1:

Ji 80074 e@BGee CLK2:

32 66875 880000 CLK:

33 60876 GO80G0 PRS2:

54 00877 BBORBE PRSS:

2) 66108 beeEee TEM:

36 8101 880034 DEVCD:

0? B@162 880808 NLINE:

38 06103 680076 DCODE: DO

59 68164 GBG000 PRIMLINE:

68 GB145 B@0808 CUADR:

8

8

a -1

16

45

3

~~an

Gy

-zeeseoeo000 =
a &

; INTERRUPT RTN

+DO NOT INSERT. LOC 45

; CONTAINS EGGS POINTER

i LOOPBACK ON

i8(8-19)

i NEGATIVE



@612 PTID

@1 @6106 G8G008 RECHODR:

G2 06107 GeRBBO SECLINE:

@3 00116 BeB088 TEMP:

64 06111 800000 THING:

@5 @B112 880080 WATE:

06 BB113 BBBBOG YES:

07 66114 BeGRRe DCUL:

68 ; ADDRESSES

69

18 @6115 006737 .LINCH: LINCH

11 O@116 @11746 MUL: MUL?

12 68117 006764 ICONT: CONT

13 08120 007014 IDELRAY: WIBSY

14 @8121 610327 IDCHNG: DCHNG

15 @@122 606773 IDEL: DEL

16 08123 686771 IDELI: DELI

17 08124 006774 IDEL1: DEL+H

18 80125 686751 ISUBX: SUBK

19 00126 686752 ISUBY: SUBY

20 08127 086753 ISUBZ: SUBK+2

21 86138 900608 BDCKK: 6

22 68131 BB7G11 .CLR: CLR

23 08132 800401 . WHAT: WHAT

24 08133 610248 IDCRS: DURES

wD @® @®@ @®

BEGBH8 .DUSR «= COM?P=8

2 608200 LO 88

SS
29 B8208 G82282 DTO?SB: JMP @BGN?ROR

36 68201 880808 HEL?P: 6

31 G22 O@B462 BGN?RDR: BEGL

42 68203 GEBRBA PAS?S: @

33 6204 88061 PA?SIN: P

34 68205 GOB881 PATSYVL:

33

36 88206 GB8808 ITRIR:

37 68207 BbOGRE ACS?:

38 08216 BeBeee 000K:

39 60211 670808 ERR?4: /@600

oa & “
48 i PAGE ZERO POINTERS

44 @@212 612175 IEGG?S: EGGS

42 6213 612262 ISWRIEG: SWREG

43 8214 611572 TINP?: INPK

44 68215 610426 IMES?S: MES?S

45 08216 616467 ICRL?F: CRLIF

46 @0217 @10616 ITYP7E: TYPE

47 06220 610522 IPDEPC: PDE?

48 00221 810512 IPDC?S: PDC?S

49 8222 618584 IPOC?T: POC?T

38 68223 810908 1Z007T: 20C?T

Ji 08224 816762 ITI70: TIN?0

32 08225 610766 ITI17D: TIN

93 @8226 011612 IENT?R: ENT?R

34 6227 11641 ICYC7E: CYC?)

3) 48238 611775 IERR?: ERR?J

36 8231 611632 ICV: CYC

J? O@232 610613 ITPS2P: TPS?P

38

09 88233 611464 I0DT?: ODT?J

68 @8234 Gebzue RES?T: JP 200

i NEGATIVE

;DQU SWITCH

;DCU ESCAPE R

ay P?GGU = BEGL K, J, P, 208, 78688, P

START PROGRAM HERE

i CURRENT TEST ADDRESS

iPROGRAM STARTING ADDRESS

iPASS COUNT

; INTERNAL PRSS COUNT

; INTERNAL PASS COUNT VALUE

iPRGE ZERO LOCATION FOR ACS

;PAGE ZERO LOCATION FOR BREAKPOINT

iDELAY TIME FOR L?OPX

i SWITCH REGESTER POINTER

i SWITCH PACK POINTER

;MESSAGE PRINT ROUTINE POINTER

;CR/LF PRINT ROUTINE POINTER

; CHARACTER PRINT ROUTINE POINTER

iDECIMAL PRINT ROUTINE POITNER

iDECIMAL AND 1 CHAR PRINT ROUTINE POINTER

;OCTAL PRINT ROUTINE POINTER

i ZERO SUPPRESSED OCTAL PRINT ROUTINE

;OCTAL INPUT ROUTINE POINTER

iDECIMAL INPUT ROUTINE POINTER

;ENTER ROUTINE POINTER

;CYCLE ROUTINE POINTER

;ERROR ROUTINE POINTER

;DELVED CYCLE ROUTINE POINTER

i TYPE SPACE ROUTINE POINTER’



@@13 PTID

61

G2

03 88235 GaHeB8 ION70: 3B

64 B8236 087078 ITID:

5 e823/ 067841 ITTI:

06 68246 810376 IPSD1:

07 886231 LOOPA=

TTID

THI

PSD4L

Jsre = ICV i DELAYED LOOP

88 806238 EHALT=J5Re TERR?

69 04241 B87b22 ICTS:

16 88242 BobBee CE:

11 06243 Beee81 C1:

12 08244 oebed2 C2:

13 88245 BeB8S C3:

14 08246 BReGed C4:

15 08247 B66805 CD:

16 68258 BbebH6 C6:

17 @6251 e00014 Ci2 :

18 @6252 GbM016 C14. :

19 88253 @80826 C22. :

26 08254 O82? C23. :

21 8255 BG0G32 C26. :

22 O6256 BOWBS4 C28. :

23 88257 BOBBdO C32. :

24 G4268 BORG? C31 :

20 88261 60841 C33:

26 B8262 BbBRd2 C34. :

2f B4263 BBEe1E C16:

23 60264 beuelt C11:

29 8265 BbbB12 Ci2:

36 G0266 Beue14 C14:

31 0267 BORG16 Cit:

32 6278 BB8817 C17:

33 88271 bowed C28:

34 @8272 GeBe21 C21:

35 8273 WbBEZ2 C22:

36 86274 BOBE24 C24:

3/7 @6275 BB@025 C25:

38 68276 BEB826 C26:

39 06277? G8G826 C38:

46 66308 606031 C31:

41 08301 880032 C32:

42 O8302 Benes4 C34:

43 60303 BeuOs6 C36:

44 00304 BOGOS7 C37:

45 68385 BBb040 C40:

46 80306 BBBHD2 C2:

47 @O307 GBU876 C76:

48 08310 Beue?? C77:

49 680311 660168 C180:

56 68312 860125 C125:

O41 @8313 @OBL77 C1i?:

02 68314 808208 C280:

3$ 68315 e86258 C258:

34 BOS16 BeBZ52 C252:

Jo 68317 GB8277 C277:

36 68320 808380 C308:

J? 8321 BOB367 C367:

38 O8S22 BB8376 C376:

39 GOS23 BBB"? C377:

68 68324 Babee C400:

CTS iCTS MESSAGE ROUTINE

CEA apPrTTe eres

RSESKSNHRFBSRAERRGS
Be. 5
1/7

288

28

an

ed?

388

36/7

376

3¢?



0614 PTID

@1 88325 160000 C1OXK: iG0008

G2 00326 100206 Cibe2: 188208-.

@3 G8S27 108408 C1Ged: 106406

64 08338 160608 Cife6: 188600

iN)

i)

O7 OBS3i 177777 Cm: = v4

G8 OBS32 177776 (M2: = -2

69 68333 177775 CMS: -3

16 8334 177774 (M4: = -4

44 @@335 177773 CM: 5

12 08336 177772 (M6: 6

13 @@337 177771 CH?: 7

14 00340 177778 CNB. : = -8.

15 66341 177766 (M16: = -18.

16 O8342 17776? O8.: -9,

17 080343 177765 (ML: -i4

18 60344 177764 (M12: -12.

19 60345 177763 (M13.: -13.

28 88346 177762 (Mid. : = -14.

et 60347 177761 CMIS.: -13.

22 68358 177768 CH16.: -16.

23 OO351 177680 C128. : -128.

24 O6352 177408 CHZ06. : -256.

29 68353 177008 CMOi2 : -Si2

26 BO354 177577 KM208: 177577

af 886408 . LOC

28

29 6408 04541 B. EGL:BEGIX

36 68401 680008 WHAT: 8

31 08402 062677 GEGL: IORST

32 08483 G86215 JSk@

33 8404 812203 DIRT

34 66405 620871 LDA

35 08406 646165 STA

36 86407 162408 SUB

$f 60418 840072 STA

38 @8411 840073 STA

39 @6412 840074 STA

46 60413 040875 STR

41 88414 648870 STA

42 G6415 624764 LOA

43 68416 125685 MOV

44 66417 G00411 JAP

45 08428 606215 JSR@

46 60421 087417 INPDS

47 BB4A22 OG6237 JSR@

48 68423 GB0451 JP

49 88424 1642520 SUBZL

36 68425 122404 SUB

Ji 60426 800446 SMP

32 08427 840138 STA

33

04 00438 686215 BEGIA: JSR@

) 60431 607373 RBCKO

36 80432 806237 JSR@

J? 80433 GO84H6 JMP

38 80434 162520 SUBZL

09 O8435 122414 SUBS

68 88436 808483 JP

406

IMES?

8, BDROR

@, QUADR

4,6

8, CLKS

@, CLEA

8, CLK2

¥, CLES

6, ACS??

1 WHAT

1, 1, SNR

BEGiA

INES?

ITT]

BEG#

8, 8

1 @, SZR

BEGG

8, BOCKK

INES?

ITTI

BEG2

8,8

1, 8, SZR

BEG2

+ IN THE BEGINNING, RESET 1/0

i NAME

; INPUT PARRMETERS ALREADY SET?

iNO

sASK IF DESIRED

i TYPE i IF NEW PRRAMETERS DESIRED

;GET CHAR

iNOT 1

iNEW PARAMETERS IF At

iNOT A 4 JUST RESTART

iCLERR BRUD RATE ONLY FLAG

i TYPE 4 TO RUN BAUD CLOCK ONLY

iGET CHAR

sNOT AA

i159 IT A 1?

i NO



@815 PTID

G1 88437 182Bee

G2 08440 648130

83

64 00441 G86215

@5 08442 687172

66

QO? 80443 086237

G8 00444 808775

89 88445 838387

16 06446 121085

11 00447 680772

12 68458 125213

13 @8451 146432

14 @8452 000767

15 06453 646160

16 06454 806121

17 88455 080101

18 @6456 6@8558

19 86457 e87821

20 88460 020108

21 00461 646161

22

BEG2:

23 80462 606215 BEGS:

24 86463 B87335

2) 80464 06236

26 68465 808775

2? 08466 125128

28 08467 844671

29 88476 844165

$6 68471 162620 BEG¢:

31 OB472 848162

32 80473 808407

$3

34 00474 G20113 BEG:

35 66475 1861085

36 68476 B824d82

37 08477 862462

38 BEDG8 GB848

39 @8541 616182

40

41 68502 886215 BEGS:

42 GO0$ B47245

43 BO304 606237

44 06585 680775

45 86586 12500

46 80507 808425

47 68516 886215 BEG:

48 O@511 607301

49 @8512 606237

08 68513 808775

Ji 66514 838307

v2 84515 121084

03 8516 146432

34 O@517 680771

3) 60526 644116

36 G8521 806121

Of 08522 08103

38 68523 616182

09 86524 616252

68 08525 126000

JSR

S255%q 5
SUBZ#

=

STA

JSR

ug8
LDA

STA

JSR

JSR

MOVZL

STA

STA

SUBZR

STA

JAP

JMP®

BEGi1

DC. ST

JSR@

JSR@

JHP

JSR@

JSR@

SUBZ#

JMP

STA

JSR@

DC. ST

HDING

8,8

_ 8, BOCKK

@INES?

ITT!

BEG2

2: C76

1, 8, SNR

BEG2

4,4, SNC

21,520

BEG2

@, TEM

@IDCHNG

@, TEM

@, DEYCD

@IMES?

@ITTD

BEG

id

1. BDROR

1, DUADR

8,8

@) KLINE

BEGS

8, YES

0 , SNR

. +2

_ +2

IES?

IVT!

BEGS

1, 1, SNR

BEGii-4

IMES?

ITT]

BEG6

2076

1, 8, S2R

21, S20

BEG6

1, TEMP

TDCHN

;KEEP FLAG

i "TYPE 2 DIGIT DEVICE CODE

i; OF PTI CONTROLLER,

i; THEN CARRIAGE RETURN"

; ERROR!

s OCCODEC76 ALLOWED

iMUST BE EVEN #

; CHANGE DEVICE CODE

iFIRST LOCATION TO BE CHANGED

;LAST LOCATION TO BE CHANGED

i C(DEYCD) HOLDS PRIME CODE

; "TYPE ADDRESS OF FIRST LINE

+ CIN DECIMAL)="

i INPUT BOUNDARY RDDRESS

i; INPUT ERROR

SAVE IT

;MAKE IT LOOK LIKE 16

; ALMOST

iDCU EXIST?

iNO

i YES

i START IT UP

i START UP DCU

; TYPE @ IF NON DCU SYSTEM

;GET INPUT

i INPUT ERROR

i RUN DCU?

iNO

i TYPE TWO DIGIT DEY CODE OF DCU

; INPUT ERROR

'@ NOT LEGAL

;LESS THAN OR EQ 76

; CHANGE DEY CODE

sORIG CODE

i STARTING ADDRESS

iFINAL ADDRESS



@816 PTID

G1 O8526 646152

82 O8527 644113

63 G8530 624118

64 O8531 644183

G5 O@5s2 B82401

06 BBS33 610102

67 GB534 162000

68 BSS 842132

69 G@536 102408

18 G6537 846143

11 06540 628105 BEGI1:

12 O6341 101408 BEGLX:

13 O42 101480

14 G8543 648106

15 60544 1820080

16 68545 646164

17 68546 824332

18 G47 044167

STRe

STA

LDA

STR

JPG

De. ST

ROC

STR

SUB

STA

LDA

INC

INC

STA

ROC

STA

LDA

STA

1, . WHAT

- 2 YES

1, TEMP

1, DCODE

+4

6,8

@, . WHAT

8,8

@, YES

¥, QUADR

8 8

88

8, RECAOR

8,8

@, PRIMLINE

1, CM2

1, SECLINE

+ SET NO PARAMETERS SWITCH

;SET DCU FLAG

iKEEP NEW CODE

iGO START DCU

3NO NEW PARAMS

;CLEAR DCU FLAG

iAOD 1 TO FIRST ADDRESS

iFOR MATCHED LINE

i STORE -1 FOR PRIMARY LINE

; COUNTER

;SET UP SECONDARY LINE COUNTER



'g@417 PTID

61

82

83 98558 886226 ABBO:

64 88551 B88eds

G5 G52 0626/7

06 OH5D3 663788

Q/ BBO34 806230

88 B4O55 066231

89

16 8536 886226 AGEL:

11 8855/7 BeRBe3

12 68568 662677

13 @6561 863508

14 88562 686230

15 68563 806221

16

17 88564 006226 AGH2:

18 @8565 888003

19 08566 062677

26 O8567 863734

21 68578 086228

22 805/71 886231

2s

24

23

26 OB5/72 686226 ABOS:

2? B6573 BBGB83

28 O@574 862677

29 BB5/79 b30871

36 68376 871034

31 @@57/ 860888

32 BB608 463434

33 08681 686238

34 @8682 686231

3

36

37 BB603 866226 AOB4:

38 B8684 GubHOS

39 08685 662677

46 G0606 820271

41 08687 846108

42

43

44 60618 624161

45 60611 131600

46 00612 115528

47 08613 107000

48 08614 146408

49 80615 030062

36 0616 133000

oi 80617 856482

J2 0620 462677

33 88621 GBBG80

34 Q8622 006238

3) 08623 628168

36 68624 101224

Df 60625 880762

08 68626 GH6231

09 68627 B68277 ROBD:

68 60638 886226

JSR

I

TORST

SKPDZ

EHALT

LOOP

JSRe

I

TORST

SKPBZ

EHALT

LOOPX

JSR@

I

TORST

SKPDZ

EHALT

LOOPX

JSR@

TORST

LDA

NIO

SKPBN

EHALT

LOOPS

8

3S &

“$2 SSRSS25

#MAIN PROGRAM STARTS HERE

TENT?

TENT?

IENT?

TENT?

2) BDRDR

ey MUR

TENT?

4, C28

@, TEM

1, DEYCD

Le

8 2

G1

24

2. SKIP

Le

2. +2

8, TEM

8, 6 SZR

RBB4+4

TENT?

;SELD LINE GROUNDED

iCHECK 0.C. GATE TO SELD

iSELB LINE GROUNDED

;ICLR GETS SET ON IORST

;CHECK 0.C. GATE TO SELB,

i MUX AND GATE

;PTI DONE SHOULD NOT BE

3 SET

i CHECK DONE FLOP. 0.C.

i GATES TO SELD, DOC TO

;DIAG FLOP HIGH ALLOWING

iDATA TO SET FLOP

sPTI BUSY SHOULD BE SET

i DUMMY INSTRUCTION

iON IORST

iCHECK SELD 0.C. GATE,

;ICLR FLOP, IORST, PTI

;RND GATE. SCAN COUNT CARRY UP EARLY

+ TEST DEVICE SELECTION

;LOGIC-GET MASK

FORM EXCLUSIVE OR

iWITH MASK AND DEVICE

;CODE TO CHANGE

;ONE BIT AT A TIME

iADD NEW DEVICE CODE

+ IN SKIP INSTRUCTION

;SKIP INSTRUCTION HERE

i CHECK PTI GATE,

; SELECTION LOGIC

iMOVE MASK RIGHT

+WITH DONE DISABLED,

#NO INTERRUPT SHOULD



0618 PTID

G1 @8631 Gebee:

G2 8632 062677

03 G8633 102008

04 00634 062077

65 08655 6681/7

06 8636 GBB401

G7 08637 063477

G8 O8640 006238

G9 08641 468277

10 88642 406231

it

12 08643 886226 AEBS:

13 88644 BeRBOS

14 88645 062677

15 00646 668177

16 80647 980401

17 G0650 063477

18 @8651 686238

19 8652 886231

20

21 GB653 806226 ABO?:

22 B0654 GBGR8S

23 BB659 062677

24 GB636 868400

2) O065/ 161614

26 B8668 006238

2/ 08661 066231

28

29 BO662 BB6226 ABBE:

36 W663 GBB803

31 00664 962677

32 08665 0614/7

33 O0666 101014

34 08667 806238

35 68678 646231

$6

3f 60671 BO6226 ARGOS:

38 88672 BOB883

39 8673 862677

48

41 08674 030871

42 60679 071634

43 00676 102408

44 0677 062677

45 60708 063834

46 G8781 65534

47 G87@2 806238

48 68783 806231

49

3

SL

Je

33 08784 086226 ABIB:

34 88705 880883

J) 66706 062677

6

3? 88767 830871

38 68718 871834

39 68711 102400

68 00712 062677

TORST

PSKO

INTEN

SKPBN

EHALT

INTDS

LOOPS

J5R@

TORST

INTEN

EHALT

LOOPS

JSR@

TORST

DIA

EHALT

LOOP:

JSR@

TORST

INTA

EHALT

LOOPS

JSR@

TORST

JSR@

TORST

RDROUT

TORST

TENT?

TENT?

8,8

8, 8, SZR

TENT?

8, 8, SZR

TIENT?

2, BOADR

2) MUX

8,8

@, MUX

TENT?

2) BDADR

2, MUX

8,8

;CHECK INT REQ FLOP,

;AND O.C. GATE TO

i INT LINE

iWITH MASK FLOP

SOFF, AN INTERRUPT

; OCCURED WITHOUT DONE

i CHECK AND (MASK FLOP, DONE)

+70 INT REQ FLOP

+A DIA INSTRUCTION TO

iDEVICE 8 SHOULD READ NO

iBITS

i CHECK FOR GROUNDS ON

i IN/OUT BUS

iWITH NO DONE FLAGS SET

iNO DEVICE CODES SHOULD

iBE READ BACK VIA INTA

i CHECK INPUTS TO DEVICE

sCODE 0.C. GATES, INTACK

i RDDRESS CORRECT

;BUSY SHOULD BE RESET

i CHECK DOC, DOR TO ICLR,

;0.C. GATE TO SELB,

i ICLR FLOP, BDEN LOGIC

iDOC AND GATE, MUXENRB

iDOC DECODER INPUTS (PTI-16)

;SEE THAT DOC @ DOES

;NOT RESET BUSY

sRODRESS CORRECT

; BOARD



@019 PTID

Q1 88713 H630R8

G2 88714 063434

83 68715 G86238

04 08716 086231

iN)

G6 80717 086226 ROLL:

67 88726 BERRE3

G8 O8/21 662677

89

16 GO722 830871

11 BB723 871634

12 00724 162620

13 88725 101220

14 80726 662677

15 88727 063034

16 06738 663434

17 68731 086238

18 GO732 886231

19

28 BO733 BB6226 AG12:

21 80734 B0G083

22 W733 B62677

2s

24

2) 88736 B38071

26 BB73? 871634

2/ 88748 142620

28 08741 862677

23 08742 063034

36 GB743 063434

31 08744 86238

$2 BB745 886231

33

34 @O746 B86226 ABLS:

35 68747 BORBYs

36 08758 6626/7

$f

38

39 6751 630871

49 8752 671034

44 G8753 102400

42 G0734 063034

43 68735 660134

44 80736 663434

45 BO75/ 886238

46 68/768 806231

47

48 68761 G86226 AG14:

49 86762 BG8803

38 OB763 862677

ot

v2

JS 68764 638071

04 00765 871634

3) 68766 102400

36 08767 063834

J? 68778 668168

38 8771 863534

39 OB772 86238

66 00773 686231

DOC 8,6

EHALT

LOOPX

JSR@ == TENT?

IORST

ADROUT

LDA 2, BDROR

DOA 2, MUA

SUBZR «4, B

MOVZR 6,8

TORST

DOC @, MUX

EHALT

LOOPX

JSR@ = TENT?

TORST

LDA 2) BDRDR

DOA 2, MUX

SUBZR 6.8

DOC @, MUX

LOOPX

JSR@ = TENT?

TORST

RICLR

LDA 2; BDADR

DOA 2) MUX

SUB 8,8

DOC 6, MUR

NIOS = MUK

JSR@ = TENT?

RICLR

LDA 2) BORDR

DOA 2, MUX

SUB a8

DOC @, MUX

NI0S) 8

SKPBZ = MUX

EHALT

LOOPS

iCHECK PTI INPUT TO DOC

iDO NOT RESET BUSY WITH

iDATA-1 SET ON A DOC

iRDODRESS CORRECT

3; BOARD

i GENERATE DATA-1

i CHECK -(DATAL-B> INPUT

+10 DOC LOGIC

+DO NOT RESET BUSY

i WITH DATAG SET ON A

iDOC

i ADDRESS CORRECT

3; BORRD

; GENERATE DATAG

i CHECK -(DATR@-B) INPUT

i TO -CRRDOD), -(DOC>

iSET ICLR WITH START PULSE

sRESET ICLR TO

i ADDRESS CORRECT

i BORRD

;ENABLE "DONE" AND

;RESET “BUSY

; CHECK BUSY GOT SET AGAIN

i CHECK STRT AND MUXENAB

TO ICLR

;TRY TO SET ICLR WITH

iSTRT DEVICE @

iRESET ICLR TO



G620 PTID

G1

G2

63 08774 086226 ABLS:

04 88775 B08083

G5 08776 062677

G6 O8777 O30071

67 61088 824311

6S 01081 133008

69 G1082 871034

18 61083 630074

14 61084 872034

12 61085 102460

13 61006 0626/77

14 @1087 663034

15 61618 671034

16 61611 @63434

17 B1012 086238

18 61813 606231

19

26

24

22

23 81014 806226 ABLE:

24 61615 208003

20 81616 662677

26 1617 830871

2? 61620 624311

28 1621 133080

29 @1822 071034

36 G1623 36071

31 61624 671608

32 61825 162408

33 BL826 862677

34 81827 863034

3) 81638 871034

36 @1031 863434

3¢ 1032 886238

38 61033 886234

33

46 61034 886226 RO17:

41 81035 BeG083

42 01036 862677

43 61637 086123

44 61640 663534

45 61641 606238

46 61642 606231

4/

48

49

36 61643 @86226 AGI8:

Ji 61844 880803

v2 61645 662677

33 61046 868277

34 1847 686126

S)

36

J? 61658 830071

38 @1651 871034

09 61832 820063

68 61053 663834

SESESSESSSE
Le

SES28SS5~g
S85

TIENT?

2) BDADR

1, Ciba

L2

2) MUX

2) BDROR

2) MUX

8, 8

@, MUX

2) MUX

TIENT?

2) BOADR

1, C108

L2

2, MUX

2) BDRDR

28

6,8

@, MUX

d; MUX

TENT?

IDELT

TENT?

IDELA

2, BORDR

2) MUX

8, K480

@, MUX

i CHECK BUSY DOES NOT

;GET RESET WITH DOB

; TRYING TO SET BDEN

; CLEAR BDEN BY ADDRESSING

i ANOTHER BORRD

; CHECK DOR TO BDEN

;BORRD ADDRESS LOGIC.

;DOA

;ENSURE BUSY DOES NOT GET

;RESET WITH DOR @ TRYING

+ TO SET BODEN

; CLEAR BDEN BY ADDRESSING

i ANOTHER BOARD

; CHECK PTI INPUT TO

;DOA

i CHECK ONLINE GETS RESET

;CHECK MCLR, ONLINE FLOP,

; ONLINE TO TIMER CONTROL

;PIRST STAGE OF TIMER, TIM6,

;LYHILN, 3 CP(@), SCAN

;RDDRESS, MCLK

s ADDRESS CORRECT

i; BOARD

;SET “DONE” FLOP

sARTIFICIALLY



@821 PTID

G1 01054 063634

@2 @1059 606238

@3 G1036 686231

64

Ca

86 B185/7 686226 AGLI:

67 61868 BoBRd

88 01061 062677

89 O1062 668277

18 61063 628354

11 61064 662077

12 61065 086120

13 1666 866177

14

15

16 6106/7 638071

17 61676 071034

18 61671 620063

19 @1872 663834

28 61873 Benes

21 61074 860008

22 61075 063577

23 C1876 886238

24 81877 860277

2) 61168 006231

26

ae

28 61101 866226 ReZO:

29 81102 BBBees

38 61183 662677

31 61164 886120

$2

33

34 61105 636071

33 61106 671834

36 81107 820063

3? 61116 863834

38 61111 620314

$9 B1112 463834

40 61113 Gé6enee

41 61114 063734

42 61415 886236

43 @14116 886231

44

45

46 O1117 G86226 AOZL:

47 61120 GOG083

48 61121 662677

49 @1122 o6120

3

ot

J2 614123 820871

33 61124 071834

34 61125 820063

Jo 61126 063834

36 81127 668234

Of 81138 G6G080

38 61131 663734

39 G1132 BR6238

68 G1133 06231

EHALT .

LOOPS

JSR@ = TENT?

TORST

INTDS

LDA 4, KM268

MSKO 808

JSk@ = IDELA

INTEN

LDA 2, BDADR

DOA 2, MUX

LDA 8, K408

DOC 8, MUX

NIO 0

NIO 0

EHALT

INTDS

LOOPX

JSk@ = «TENT?

JSkR@ = [DELA

LDA 2, EDADR

DOA 2, MUX

LDA 8, K408

DOC 6, MUX

LDA 8, C208

DOC @, MUX

NIO ¥

SKPDZ = MUX

EHALT

LOOPX

JSR@ = TENT?

TORST

J5R@ = IDELA

LOA 2) BDRDR

DOR 2, MUX

LDA 8, K408

DOC B, MUX

NIOC © MUR

NIO 8

SKPDZ MUX

EHALT

LOGPX

i CHECK DONE SET

sNOT SET-CHECK 0. C. GATE

; 70 SELD, DONE FLOP, DIAG

i DONE SETTING R@ENB

iSEE THAT BORRD WILL

iGIYE INTERRUPT

i ADDRESS CORRECT

i; BORRD

i SET “DONE” FLOP

i ARTIFICIALLY

3 DUMMY INSTRUCTIONS

i CHECK MASK FLOP, INTR

(0.C. GATE, INT FLOP, R@ENB

sCLERR, IORST HELD LOW

iCLEAR DONE WITH -(DIAGC)

iSET DONE

i ADDRESS CORRECT

; BOARD

iSET "DONE" FLOP

i ARTIFICIALLY

iDATA BIT 8

; DUMMY INSTRUCTION

;DONE SHOULD BE RESET

s-(DIAGC) INPUT TO CLR DONE

iPLOP, MCLK. DONE FLOP

;CLR DONE GROUNDED

iCLERR DONE WITH CLEAR

i ADDRESS CORRECT

i; BOARD

iSET “DONE” FLOP

iARTIFICIALLY

; BOARD CLEAR

i; DUMMY INSTRUCTION

i CHECK -(CLEAR) TO CLR DONE

iFLOP, TIM6 ALWAYS ON,



@822 PTID

61

G2

@3 1134 GB6226 ABZ2:

64 61135 GBeees

@5 61136 6626/77

G6 G113/ 806120

07

88

69 81146 830874

16 61141 871034

11 @1142 20063

12 61143 863034

13 61144 620314

14 81145 126628

15 61146 123000

16 61147 663034

17 61158 663634

18 61151 66238

19 @1152 686231

28 61153 886226 RO2Z3:

21 81154 BeneOs

22 61195 062677

23 1156 860277

24 @1157 162008

2) 61168 062877

26 61161 806120

ef @1162 668177

28

2g

$6 1163 030071

$i 1164 871834

32 614165 620063

33 61166 863034

34 61167 G60008

3S 61178 860800

36 @1171 063477

37 61172 686238

38 G1473 686231

39

46 61174 686226 R24:

44 81175 620803

42 61176 102800

43 81177 662077

44 61208 662677

45 61201 006120

46 61202 868177

47

48

49 61203 820071

38 61204 871834

Si 61285 820063

32 81206 863034

03 61207 B68

34 61218 860808

2 61214 0659/77

36 1212 666238

of 81243 868277

38 61214 G66231

09 61215 886226 AO26:

66 61216 GGBeOs

JSR@

MSKO

IORST

JSke@

INTEN

INTDS

TENT?

IDELA

2, BDADR

2, MUX

8, K488

8, MUX

8, C268

1

1,8

@, MUX

TENT?

4,8

IDELA

2, BDADR

2) MUX

8, K408

8, MUX

TIENT?

08

IDELA

2) BDADR

2, MUR

G, K408

&, MUX

TENT?

;ICLR TO DONE LOGIC

3DON’T CLEAR DONE WITHOUT

i ~(DATR-8-B)

i ADDRESS CORRECT

i; BOARD

iSET “DONE” FLOP

i ARTIFICIALLY

i SET DATA-@ IN OUTPUT

. +RORD

i CHECK -(DATA-@-B> TO

s CLR DONE

D0 NOT GET INTERRUPT WITH

i MASK ON

i ADDRESS CORRECT

; BORRD

iSET “DONE” FLOP

i ARTIFICIALLY

iWAIT FOR A WHILE

i CHECK MASK FLOP

iCLEAR MASK WITH [ORST

iADDRESS CORRECT

; BOARD

i SET “DONE” FLOP

sARTIFICIALLY

; DUMMY INSTRUCTIONS

;IORST TO INT ENABLE

i INT REQ FLOP



6823 PTID

G1 81217 862677

G2 01228 868277

@3 61221 B20354

04 @1222 862077

@5 61223 686120

G6 61224 068177

87

88

89 61225 630871

16 61226 871834

11 61227 620063

12 61230 063034

13 61231 868080

14 @1232 G69208

15 41233 863577

16 81234 606258

1? @1235 868277

18 61236 086231

19

26 81237 B86226 Ae2?:

21 61248 BeBEeS

22 G1241 062677

23 1242 420354

24 81243 062077

22 61244 606120

26 81245 668177

ef

28

29 61246 638071

38 61247 871034

31 61258 820863

32 61251 663034

33 61252 669000

34 61253 661477

$5 61254 068277

$6 81295 624101

37 61256 122414

38 81257 686250

39 81268 686231

46 61261 686226 AGZ8:

41 61262 GBRE8s

42 81263 062677

43 61264 820354

44 61265 862077

45 01266 606128

46 8126/7 G68177

4/

48

49 61276 830871

36 61271 671034

Ji @1272 820863

Je 61273 663834

33 61274 860808

34 61275 668400

D0) 61276 868277

M6 61277 424161

J? 81388 122415

38 61381 686238

39 61382 006231

68

TORST

INTDS

MSKO

JSR@

INTEN

JSR@

JSR@

INTEN

JSR

NIG

DIA

INTDS

EMALT

LOOPS

8, KN280

IDELA

2) BDADR

é, MUX

8, K468

@, MUX

TENT?

@, KAZ88

IDELA

2) BDRDR

2, MUX

8, K408

@, MUX

1, DEVED

1, 8, S2R

TENT?

@, KN288

IDELA

2) BDADR

2) MUR

8, K408

8, BUX

8

1 DEVCD

1, 6, SNR

i INT REQ FLOP

i ADDRESS CORRECT

; BOARD

;SET "DONE" FLOP

i ARTIFICIALLY

i; DUMPIY INSTRUCTION

iCLERR DEVICE 6

;-(CLEAR? TO INT ENBLE FLOP

+ TRY TO CLEAR INTERRUPT WITH A

iSET DONE-GIVES INTERRUPT

;RADDRESS CORRECT

i BORRD

iSET "DONE" FLOP

sARTIFICIALLY

;DUMMY INSTRUCTION

DEVICE CODE OF BOARD

iMUXENAB INPUT TO CLEAR

i CHECK INTERRUPT ACKNOWLEDGE

iRODRESS CORRECT

i BOARD

iSET "DONE" FLOP

sARTIFICIALLY

3; DUMMY INSTRUCTION

; DUMMY RERD INPUT

iDEVICE CODE OF BOARD

i CHECK INACK, HIGH OR FLOATING



@624 PTID

G1 81303 BBb483

@2 61304 177376 KM2G1:

@3 @1385 173577 KM428:

64 61386 G20113 ROZ9:

@5 01387 161604

66 01318 080431

@/ 61311 G28235

@8 81312 161084

@9 61313 GOB466 xAG31:

16

14 61314 686226 REZOR:

12 61315 G008e3

13 61316 8626/77

14

45

16

1? 61317 620765

18 61328 862077

19 61321 686128

20

é4

22 61322 630071

23 81323 871034

24 B1s24 820863

20 81325 863834

26 61326 G61111

2f O1327 63511

28 41338 G80777

29 61331 624264

36 61332 061477

31 61333 106434

$2 61334 886236

$3 61335 086231

34 61336 GB8443

S

36 61337 GOOB08 ASBTX:

37 81348 088818 AZB18:

38 61341 806226 RO3B:

39 61342 BE0883

46 61343 862677

41

42

43 61344 620741

44 61345 862077

45 61346 606120

46

47

48 61347 836071

49 61358 071034

38 61351 420863

Jt 1352 B63834

dé 61353 162520

03 1354 661076

34 61355 863476

2 G1356 BbG406

36 61357 101404

Of 61368 688775

38 61361 014756

39 61362 808773

66 61363 608407

8

MSKO

JSR@

;

ROROUT

SESQ98535
SUBZ#

EHRLT

LOOPX

19

JSRE

TORST

SENSE SEER SESS

@, YES

8, 6, SER

AO38

¥, 10M70

8, 8, SZR

AO34

IENT?

8, KM264

IDELA

2, BDADR

2, MUR

a, K408

a, MUX

8, TTO

To

C44

@ 1, S2R

Rest

TENT?

B, KM428

IDELA

i1S THIS A DCU ?

i YES

iGET IOMODULE

i IF ZERO ASSUME A TTY

i ENABLE HIGHER PRIORITY

i; INTERRUPT AND ENSURE

iPROPER DEVICE GETS

i ACKNOWLEDGED

i ADDRESS CORRECT

3; BORRD

iSET "DONE" FLOP

;ARTIFICIALLY

;SET DONE ON PTI

;START HIGHER DEVICE

+ HIGHER DEYCODE=14

+~CINTPIND INPUT TO

+ INTACK FLOATING

+ ENABLE HIGHER PRIORITY

i INTERRUPT (DEVICE CODE 76)

+ TO CHECK INTPIN ON DCU

iRODRESS CORRECT

i; BOARD

iSET "DONE" FLOP

sARTIFICIALLY

;SET DONE ON DCU (RTC)

; CHECK DEVICE CODE

; TIMEDUT CLOCK

;BUMP BIG COUNT

;WAIT SOME MORE

;DCU RTC TIMEOUT



@825 PTID

G1 61364 824307 ROSBG: LDA

G2 01365 861477

@3 01366 166434

64 01367 886238

@5 01370 686231

66 61371 808418

@? 61372 034206 AGSIE:

@8 81373 175804

69 81374 BBB403

18 61375 866215

11 61376 GB7B76

12 61377 806238

13 61408 066231

14 61461 806226 AO31:

15 61462 GouOes

16 61403 662677

17 61484 486126

18

193

26 61465 630071

21 61486 471034

22 81487 820863

23 61416 063834

e4 81411 420314

2) 61412 862034

26 1413 063634

2? 61414 686238

28 61415 686231

29

36 81416 886226 ROS2:

31 61417 688803

32 61426 862677

$3 61421 086128

34

3 61422 630874

36 81423 871834

Sf 61424 620863

38 81425 862834

39 61426 063734

46 1427 806258

441 61430 86231

42

43

44 61431 886226 ROSS:

45 81432 BBE

46 61433 662677

47 61434 686128

48 61435 162460

49 61436 063034

36 61437 663734

Ji 61448 G86230

32 61441 806231

JS 61442 886226 ABS4:

34 61443 680803

W 61444 862677

36 61445 606120

J? 61446 620063

38 61447 126626

39 61458 123460

68 @1451 663834

INTRA -

SUBZ#

EHALT

LOOPS

JMP

JSR@

1,C/6

@ 1, S2R

Resi

3, TTRIR

3, 3, 52R

+3

@IMES 7S

TIENT?

IDELA

2, BDADR

2, MUX

8, K488

@, MUR

8, C208

8, MUX

TENT?

IDELA

2) BDRDR

2) MUR

8, K408

@, MUX

TENT?

IDELA

8,9

@, MUR

TENT?

IDELA

6, K408

11

18

@, MUX

;CINTPIN) INPUT TO INACK FLOATING

iGET ERROR SWITCH

i1S IT SET?

YES, DON’T PRINT MESSAGE

iDCU RTC FAILED TO INTERRUPT

+ TRY TO CLERR DONE WITHOUT DIC

iSET DONE-GIYES INTERRUPT

i ADDRESS CORRECT

i BOARD

iSET "DONE" FLOP

;ARTIFICIALLY

i THIS SHOULD NOT RESET DONE

;DOC HIGH TO -(DIAGC)

iDON’T SET DONE ON A

i DOB-DIAGNOSTIC LOGIC

;ADDRESS CORRECT

; BORRD

;CHECK DOC INPUT TQ

;GATE SETTING DONE- ALSO

+ ICLR NEVER CLERRED DONE

iDON’T SET DONE WITHOUT

i DATA-7

;CHECK DATA? INPUT TO

i DIAGNOSTIC GATE ON DONE FLOP

iDON’T SET DONE WITHOUT

i~(DATA-8-B)

i SET DATA-@ IN QUTPUT

; WORD



0826 PTID

G1 81452 863734

G2 61453 G86238

@3 61454 086231

84

B5 61435 806226 AOS:

06 61456 BORRE3

O7 8145? 862677

G8 B1468 606120

89

16

14 1461 930074

12 61462 071034

13 @1463 @20863

14 61464 663034

15 @1465 162400

16 61466 863034

1? 61467 063654

18 61478 886230

19 61471 806231

28

21 81472 B06226 RO36:

22 61473 B@BR83

23 61474 862677

24 61475 806126

a0

26

2? 61476 O30871

28 81477 871834

29 61388 G28063

36 81501 663034

34 81582 660434

32 81983 824869

33 6154 125480

$4 61585 424071

35 6156 122414

36 61307 886238

37 81916 B86231

38 @1511 886226 AYS?:

39 B1512 080803

46 61513 0626/7

4

42 81514 846128

43 61515 668434

44 61516 824868

45 @1517 123414

46 81526 886238

47 81521 066231

48

49 81522 O86226 AO38:

36 81523 BeBHOS

31 61524 662677

32 @1925 606120

33

o4

3 41326 630871

M6 6152? 671034

Jf 61538 820863

38 81531 863034

09 81532 865708

66 81523 006238

SKPDZ

EHALT -

LOOPS

£5 3

SSgegR 2 GEQRESSESEE
%

o oon§ ad

TENT?

IDELA

2) BDADR

2, MUX

8, K400

B, MUX

8,8

@, MUX

TENT?

IDELA

2) BDROR

2, MUX

8, K468

8, MUX

@, MUX

1, AMASK

1,8

1, BDADR

1, @, S2ZR

TIENT?

IDELA

@, MUX

1, RRASK

1, 6, SZR

TENT?

IDELA

2) BDRDR

2, MUX

b, K408

@, MUX

i CHECK -(DATA-@-B) TO

;DONE SETTING LOGIC

7DON’T CLEAR DONE WITHOUT

; DATAS

;ADDRESS CORRECT

3 BORRD

iSET “DONE” FLOP

sARTIFICIALLY

i CHECK DATR8 TO -(DIAGO)

i ADDRESS CORRECT

i; BORRD

iSET "DONE" FLOP

i ARTIFICIALLY

;READ IN ADDRESS AFTER

i SETTING DONE-MASK

;BOARD ADDRESS-COM

i PARE WITH CORRECT

iBORRD ADDRESS

i CHECK MUX DINA 10 .0.C. GATES, DIA

i TRY TO READ IN BOARD

iADDRESS WITHOUT SETTING

;DONE-SHOULD NOT READ

i CHECK FOR ZERO BOARD ADDRESS

i CHECK DONE TO MUX DINA

;CHECK DONE WITHOUT PTI WITH

; DONE SET

;RADDRESS CORRECT

3 BORRD

;SET “DONE” FLOP

;ARTIFICIALLY

iPTY INPUT TO SELD GATE



G827 PTID

O41 81534 886221

82

@3 @1535 826226 ROS:

64 81536 BBB883

@5 81537 862677

66 81548 46128

a?

68

69 @1541 e30074

1@ 81542 071024

11 61543 e2ne6s

12 61544 H63834

43 @4545 182488

14 G1546 B68034

15 @1547 1614804

16 @1558 686236

47 @1551 @66231

18 1752 BBR416

19

LOOPS

Jsr@ =: TENT?

I

TORST

Jsr@ IDELA

SDONE

ADROUT

LDA 2) BDRDR

DOR 2, MUX

LDA 6, K48e

DOC B) MUR

SUB 8,8

NIO MUR

MOY @, 8 S2ZR

EHALT

LOOPS

JMP Been

;HIGH OR FLOATING

i CHECK MUX DINA INPUT WITHOUT DIA

;RDDRESS CORRECT

i BORRD

iSET "DONE" FLOP

;ARTIFICIALLY

iDIA ALWAYS ON



W628 PTID

a1

2

@3 #1553 654414 BSET:

84 81554 826071

@5 81555 624352

66 81596 686126

G7 81357 686125

88 61568 000777

69 @1361 420074

18 61562 424352

11 61363 686127

12 41564 686125

13 41565 Bea???

14 41566 O2481

15 61367? B6GeR0 BSRET:

i6

17 G1576 884763 Be@R:

18

19 @1571 806226 BOOB:

26 G1572 BBKOR3

21 61373 862677

22 81574 886120

23

24

20 61575 83871

26 61576 671034

ef G1577 828862

23 61608 063034

29 81681 G604s¢4

36 61682 824661

31 81603 123468

$2 61684 142414

$3

34 81685 806226

35 61686 686231

36

af

38

39

46 61607 06226 Boel:

41 61616 Geuees

42 61611 662677

43 61612 806120

44

a)

46 61613 630874

47 61614 671034

48 61615 820063

49 41616 G63034

38 G1617 664434

JL 61628 638337

dé 41624 666124

33 61622 860434

34 61623 122414

30 61624 606238

36 81625 686231

3

i CHECK TIMER

STA

LDA

LDA

JSR@

JSR®

JP

LDA

LDA

JSR@

JSR@

JMP

JMP

g

JSR

JSR@

TORST

JSR@

ADROUT

LDA

DIR

LDA

AND

SUB

EHRLT

LOOPX

S

3, BSRET

8, BDADR

1, CH236.

TSUBY

TSUBX

@, BOADR
1, (M256.

TSUBZ

TSUBX

WESRET

TENT?

IDELA

2) BDADR

2) MUR

4, K488

B, MUR

B, MUS

1, BRASK

1,6

2, 8, S2R

TENT?

IDELA

2, BDRDR

2, MUX

@, K408

@, MUX

1, MUX

2) CH?

IDEL4

@, MUR

1, 8, S2R

iCLEAR ALL TRANSMITTERS

i AND RECETYERS

WAIT FOR TIMER TO

s TIME OUT

iRDDRESS CORRECT

; BORRD

iSET "DONE" FLOP

;ARTIFICIALLY

iGET SCAN RDDRESS

i MASK SCAN

i315 SCAN =STARTING ADDRESS

;OF LINES-<@, 4, OR 8)

iNO, CHECK SCAN ADDRESS

; COUNTER, TIMER INHIBIT (ONLINE),

; TIME STATE COUNTER, SCP, TIM6,

+LVHLIN TO ICLR, ICLR, TIMER

i CRYSTAL

i CHECK SCAN ADDRESS

; COUNTER AT DIFFERENT TIMES

iTO SEE IF TIMER IS RUNNING

iRODRESS CORRECT

3 BORRD

iSET “DONE” FLOP

sARTIFICIALLY

i RANDOM ADDRESS TIME

i TIMER RUNNING-CHECK

i ONLINE FLOP TO TIMER



'@a29 PTID

G1 81626 86226 Bass:

G2 81627 GBG083

93 81638 862677

Q4 61631 486120

BD

66

A? B16s2 B3ba74

@8 81633 671034

G9 G1634 B20863

18 61635 863034

14

12 61636 B20314

13 81637 663034

14

15 81648 620262

16 61641 06117

47

18

19 61642 636071

26 #1643 671034

et 61644 820803

22 H1645 663834

23 81646 063634

24 61647 G86238

2) 61658 686231

2b

ae

28 BL651 46226 BaB4:

23 1652 BRBG83

30 81653 862677

$41 $1654 066128

$2

33

34 81655 626071

$5 61656 671034

36 G1637 824331

3?

38 61668 820257

39 61661 666117

48 81662 1259484

41 81663 600775

42

43

44 01664 836071

45 81665 671034

46 81666 820065

47 81667 G62034

48 61676 868434

49 61671 424661

38 816/72 123408

Ji 61673 24244

v2 81674 135008

33 81675 142414

34 61676 886230

) 61677 686231

36

a

38

39 61786 686226 BOGS:

66 61761 Benes

TORST

J5R@

LINE

S838
eases
EHALT

LOOPS

IENT?

IDELA

2) BORDR

2, MUX

@, K488

8, MUR

6, C208

@, MUX

34.

C34.

SICONT

2) BOROR

2, MUX

8, K488

B, MUX

MUX

TENT?

IDELA

2) BDADR

2, MUX

4, CML

32.

6, 032

@ICONT

4, 1, 52R

2) BORDR

2, MUX

B, K408

@, MUX

@, MUX

4, BMASK

1,6

1, C2

Le

2) & SER

TENT?

iMAKE SURE SETTING DONE

iRESETS CLR DONE AT RIGHT TIME

iRODRESS CORRECT

3 BORRD

;SET "BONE" FLOP

;ARTIFICIALLY

i ISSUE CLEAR WITHOUT

}GOING ON LINE

iDONE SHOULD SET

s ADDRESS CORRECT

; BOARD

i SET "DONE" FLOP

i RARTIFICIALLY

i CHECK DONEC4) INPUT TO

iCLR DONE FLOP, DONE FLOP. MCLK

i TOPLS TO CLOCK

iCHECK SCAN #1

+158, LINE 4

iRODRESS CORRECT

sFULL CYCLE

sRDDRESS CORRECT

i BOARD

iSET “DONE” FLOP

iARTIFICIALLY

i MASK SCAN

iTS SCAN 1

iNO, CHECK SCAN ADDRESS

;COUNTER, MUX DINA 0.C. GATE

iALSO, DONE MIGHT HAVE SET -

iON PREVIOUS LINE DUE T0

i TRANSMITTER

i CHECK SCAN #2



@838 PTID

G1 @1782 062677

42 61763 866128

B3

84

G5 61704 830071

G6 81705 671634

B? 61/06 424332

68

89 W178? B20257

16 61718 686117

1i 61711 125404

12 @1712 BBO775

13

14

13 61713 830071

16 61714 471434

17 61715 620863

18 G1716 663034

19 G1747 868434

26 61726 624861

ei G1721 123400

22 C122 824246

23 61723 133808

24

2) 1724 112414

26 1725 86236

2? 1726 86231

2g

29 B172? B86226 BORS:

28 81738 980803

UM BA73L 062677

22 B1732 006120

33

34

25 1733 e30071

26 1734 074024

37 1735 424332

38

29 81736 928257

48 G4737 8061417

44 81740 125404

42 84741 000775

43

44

45 01742 @20074

46 81743 074024

47 61744 420063

48 81745 B63034

49 81746 860434

5B 01747 824061

541 61758 122400

52 84751 624259

53 a4752 123000

54 1753 142414

55 61754 a06230

56 $1755 906234

3? @1796 886226 Bed?:

38 61757 GOGB83

09 61768 662677

64 61761 686120

TORST

JSR

LINE

CLOCK

JSR@

TORST

ADROUT

SESESSESES
3 258

_ IDELA

2) BDADR

2, MUX

1, (M2

8,032
@ICONT

1,4, SZR

2, BDROR

2) MUX

@, K488

6, MUX

B, MUX

1, BRASK

1,8

1,04

L2

@, 2, 52R

TENT?

IDELA

2, BDADR

2, MUX

1, C3

£2.

@, C32.

@ICONT

1, 1, S2R

2» BDRDR

2, MUX

6, K408

@, MUX

@, MUX

1, BMASK

1,8

1,6

L2

2) @, SR

TENT?

IDELA

; ADDRESS CORRECT

3 BOARD

FULL CYCLE

i ADDRESS CORRECT

; BORRD

iSET “DONE” FLOP

i ARTIFICIALLY

i MASK SCAN

+1S SCAN 2

iNQ, CHECK SCRN ADDRESS

; COUNTER, MUX DINA 0.C. GATE

i CHECK SCAN #3

iTS@, LINE 3

sRODRESS CORRECT

; BORRD

;FULL CYCLE

sADDRESS CORRECT

; BOARD

;SET “DONE” FLOP

;ARTIFICIALLY

i MASK SCAN

i 1S SCAN 3

iNQ, CHECK SCAN ADDRESS

;COUNTER, MUX DINA 0.C. GATE

; CHECK SCAN #4 |



034 PTID

61

G2

63 G1762 630071

64 @1763 071034

@5 1764 624334

86

@? G1765 B26257

G8 81766 606117

G9 81767 125404

16 81770 860775

it

12

13 @1771 830871

14 1772 871834

15 @1773 G20863

16 61774 663834

1? 1775 668434

18 61776 424861

19 @1777 123460

e8 B2008 824263

21 82061 133000

22 B2082 142414

23 A2003 806230

24 62004 806231

2) 82683 806226 BERS:

26 42006 BOOG0S

2? B2087 662677

28 G2810 086120

23

38

31 62611 630071

32 B2012 071034

33 G2013 82435

34

33 B2614 428257

36 82615 806117

3¢ 62816 125404

38 62617 Beb775

33

48

41 62028 430871

42 2021 671034

43 G2022 B26063

44 82023 863034

45 82024 868434

46 82025 824864

4/7 @2026 123400

48 G22? 824265

49 02038 133080

34 62031 142414

Ji G2032 086238

Jé2 82833 86231

03

04 82034 606226 BOGS:

82035 6BG8S

36 82036 862677

Df G2837 686120

38

39

64 62849 430071

SESESER

LOOPS

JSR@

TORST

JSR@

LINE

ROROUT

LDA

CLOCK

JER

LOOPE

JSRe@

TORST

JSR@

LINE

LDA

2» BDRDR

2, MUX

1, M4

@, C32.

@ICONT

1, 1,52R

2, BDADR

2, MUX

8, K480

@, MUX

@, MUX

1, BMASK

1,6

1,C1@

L2

2,8, SZR

TENT?

IDELA

2) BDADR

2, MUR

1, CMS

32.

8, C32.

SICONT

1, 1, S2R

73

2,BDADR

2) MUX

8, K408

@, MUX

4, MUX

1, BMASK

8

1, Ci2

L2

2) 8 SR

TIENT?

IDELA

2, BDRDR

+158, LINE 4

i ADDRESS CORRECT

3 BOARD

iFULL CYCLE

i ADDRESS CORRECT

i BORRD

iSET “DONE” FLOP

;ARTIFICIALLY

+ MASK SCAN

i1S SCAN 4

iNQ, CHECK SCAN RODRESS

i COUNTER, MUX DINA 0.C. GATE

iCHECK SCAN #5

i758, LINE 5

i ADDRESS CORRECT

i; BORRD

;PULL CYCLE

i ADDRESS CORRECT

3; BOARD

iSET "DONE" FLOP

iARTIFICIALLY

i MASK SCAN

+15 SCAN 5

iNO, CHECK SCAN ADDRESS

; COUNTER

iCHECK SCAN #6

;7S@, LINE 6

iRDDRESS CORRECT



GB32 PTID

G1 @2041 871034

B2 B2042 624336

83

O4 82043 B28257

@5 62844 886117

G6 2845 125464

B7 82046 688775

88

a9

16 82047 830074

14 82058 671034

12 62051 820863

13 82052 063034

14 G2053 060434

15 62834 624061

16 62855 123468

17 82056 024266

18 82857 133008

19 w2b68 142414

28 G2061 606238

21 62062 686231

22 O2063 006226 BE1B:

23 62064 88083

24 @2063 862677

2) 42066 806120

26

er

28 62067 830871

29 W207 071834

$8 82871 824337

31

$2 42072 820257

33 82873 866117

$4 @2874 125404

35 62075 688779

36

$/

38 82076 938071

33 B2077 671034

46 42160 28065

41 62161 @63834

42 B21G2 G68434

43 824103 624061

44 62104 123480

45 62105 824267

46 42166 133008

47 82107 142414

43 82118 086238

49 $2111 046231

38

JL @2112 086226

Jé G2113 BBORDs

JS @2114 062677

34 @2115 006120

J

36

Jf 82116 830071

38 82147 671834

09 624128 624348

69

DOA 2, MUX

LDA - LOM

CLOK 8 32

LDA 4, C32.

JSR @ICONT

INC 1,1, S2R

JMP 73

SDONE

ROROUT

LDA 2) BDROR

DOA 2, MUR

LDA 8, K408

DOC @, MUX

DIA @, MUX

LDA 4, BMASK

RAND 1,8

LDA 1, C14

ADD L2

SUBR 2, 8, S2R

EHALT

LOOPX

Jsk@ = TENT?

I

TORST

JSR@ = IDELA

LINE 7?

RDROUT

LDA 2; BDRDR

DOA 2) MUX

LDA 1, CM?

CLOCK = 32.

LDA @, C32.

JSR @ICONT

INC 1,1, S2R

JAP 73

SDONE

ROROUT

LDA 2) BDRDR

DOA 2) MUX

LDA 8, K460

DOC @, MU

DIA @, MUX

LDA 1, BMASK

FIND 18

LDA 1, C16

ROD Le

SUB# = s-2, 8, SZR

EHALT

LOOP

SCAN = 8. 28

JSR@ = TENT?

I

TORST

JSk@ = IDELA

LINE §=- 8.

RORQUT

LDA 2) BDRDR

DOA 2, MUX

LDA 1, CMB.

CLOCK = 32.

;FULL CYCLE

;RDDRESS CORRECT

i BORRD

iSET "DONE" FLOP

i ARTIFICIALLY

31S SCAN 61

iNO, CHECK SCAN ADDRESS

; COUNTER

i CHECK SCAN #7

i TS@, LINE ?

SRDDRESS CORRECT

3 BOARD

;FULL CYCLE

i ADDRESS CORRECT

i; BOARD

;SET "DONE* FLOP

;ARTIFICIALLY

31S SCAN 7

iNO, CHECK SCAN ADDRESS

; COUNTER

i CHECK SCAN #8.

i ADDRESS CORRECT

iFULL CYCLE



@833 PTID

G1 B2121 B2829/

@2 @2122 e@611/

@3 @24123 125484

84 82124 BG8775

a

86

@7 82125 63e071

48 @2126 671034

89 B2127 620063

186 62138 663834

44 62431 860434

12 @2132 624661

13 62133 123400

14 62134 624271

15 62435 133008

16 62136 142414

1? 82137 G86238

18

19 2148 806227

20

2t

22

23 2141 Bb6226

24 2142 BEOBOS

2) 82143 B62677

26 42144 606128

ee

28

29 82145 636871

26 42146 671034

31 92447 624342

32

33 62158 428257

34 @2151 606117

33 @2152 123464

36 92153 0@8779

a?

38

33 62154 638071

46 62155 871034

41 82156 G20063

42 G2457 863034

43 82168 868434

44 42161 424661

45 @2162 123408

46 62163 824273

47 82164 133808

48 @2165 142414

49 62166 806238

38

Ji 42167 88622

a2

33

24 62178 BO6226

wo 2171 GoG8R3

36 82472 662677

Of 42173 646120

38

39

68 G2174 630871

SeeSeSsesss
8

JSR@

LINE

ROROUT

8, C32.

_ BICONT

1,1, 52R

2) BDRDR

2) MUX

@, K408

9, MUX

G, MUX

1, BMASK

1,8

1, C26

L2

2, 8, 5ZR

RICYC7E

9.» 22

TENT?

IDELA

2) BDADR

2, MUX

1, CMY.

$2.

4, C32.

@ICONT

1,1 S2R

2, BDROR

2, MUX

8, K408

8, MUR

8, MUR

1, BMASK

1,8

1, C22

L2

2, 8, SZR

RICYC7E

16. . 24

TENT?

IDELA

16.

2) BORDR

;RDDRESS CORRECT

i; BOARD

iSET "DONE" FLOP

sARTIFICIALLY

iTS SCAN 8?

iNO, CHECK SCAN

iADDRESS COUNTER

;END OF SUBTEST

;CHECK SCAN #9.

i RODRESS CORRECT

; BORRD

;FULL CYCLE

i ADDRESS CORRECT

3; BOARD

iSET "DONE" FLOP

;ARTIFICIALLY

i1S SCAN 9. ?

iNO, CHECK SCAN

;RDDRESS COUNTER

#END OF SUBTEST

i CHECK SCAN #18.

iADDRESS CORRECT



@634 PTID

@1 B2475 871834

G2 O2176 424341

83

04 G2177 828257

65 82208 686117

G6 2201 125464

G7 82202 BB8775

es)

89

16 62203 030874

11 82204 071834

12 82205 820063

13 G2206 663034

14 42207 668434

15 82216 624061

16 @2211 123468

1? 2212 424274

18 82213 133880

19 42214 142414

26 42215 806238

at

22 W2216 B86227

23

24

ad

26 2217 886226

2f B2228 BRORBS

28 O2221 662677

29 G2222 806120

39

31

32 42223 36071

33 42224 671034

$4 G2225 O24343

33

36 82226 624297

3f G2227 686117

38 42238 125404

39 62231 808775

48

41

42 @2232 636071

43 82233 071634

44 02234 820863

45 82235 863834

46 @2236 060434

4/7 G2237 G24061

48 62246 123460

49 42241 824276

38 82242 133008

Ji 82243 142414

32 42244 806258

ms

34 2245 086227

a

36

Of 82246 6b6226

38 62247 BERBES

39 82258 062677

68 62251 @06120

SERS
%=

Eg SzSSSS SEES
25

TORST

SSssSSsss
oe
JSRE

TORST

JSR@

2, MUR

~—L Oe.

32.

8, C32.

@ICONT

1, 1, 52R

2, BOROR

2, MUS

8, K48U

@, MUX

@, MUR

1. BRASK

1,8

1, 024

L2

27, S2R

RICYC7E

11» 26

TIENT?

IDELA

44

2) BDRDR

2) MUR

1, CML.

32.

8, C32.

@ICONT

1, L S2R

2) BDADR

2, MUR

8, K408

8, MUX

8, MUX

1, BHASK

1,8

1, (26

1,2

2) 8 SER

BICYOE

12 . 38

TENT?

IDELA

;FULL CYCLE

iADORESS CORRECT

i; BOARD

iSET “DONE” FLOP

sARTIFICIALLY

i 1S SCAN 14. ?

iNO. CHECK SCAN

i ADDRESS COUNTER

iEND OF SUBTEST

;CHECK SCAN #11

iROORESS CORRECT

;FULL CYCLE

iRDDRESS CORRECT

i BOARD

;SET "DONE" FLOP

sARTIFICIALLY

+15 SCAN iL ?

iNO, CHECK SCAN

i ADDRESS COUNTER

iEND OF SUBTEST

i CHECK SCAN #12



@@35 PTID

61

82

83 @2252 838071

G4 @2253 671034

G5 82254 824344

06

G7 82295 B2k257

G8 82256 O86117

G9 G225/7 125404

10 62268 860775

11

42

13 @2261 830071

14 82262 671034

15 82263 420863

16 82264 063034

1? G2265 668434

18 2266 824861

19 2267 123408

26 82278 824277

21 G2271 133008

de 22/2 142414

23 G2273 806238

24

29 62274 686227

26

ef

20

29 62275 666226

36 42276 BOG803

31 G2277 B62677

32 62308 806120

33

34

3 62361 030671

$6 @2362 871034

37 G2283 624345

8

39 82364 G20257

49 82305 606117

44 2206 125484

42 82307 888775

43

44

45 62318 638071

46 @2311 871034

47 G2312 620063

48 82313 663034

49 822314 860434

34 82315 624061

O41 42316 123468

Jé2 B2317 624301

93 42328 133808

04 @2324 142414

WW 62322 406230

36

Of B2323 BB6227

38

39

66 82324 466226

LINE

ROROUT -

CLOCK

JSR

INC

JHP

ROROUT

LDA

DIA

LOA

SUB#

EHALT

LOOP

JSR

JSR@

TORST

JSRe@

LINE

ROROUT

BBE SER

egEgesess
23

42

2, BDADR

2, MUX

1, Ot

$2.

8, C32.

@ICONT

1, 1, SZR

2, BDADR

2, MUX

8, K488

8, MUR

@, MUX

1, BMASK

16

1, C38

12

2,8, SZR

@ICYC7E

13. . 32

TENT?

IDELA

13.

2) BORDR

2, MUR

1, Chi.
42.

@, C32.

RICONT

1, 1 S2R

2) BORDR

2, MUX

8, K480

@, MUA

@, MUX

1, BRASK

1,8

1, C32

L2

2, 8, SZR

@ICYC7E

14. . 34

TENT?

SADDRESS CORRECT

;FULL CYCLE

sRADDRESS CORRECT

3; BORRD

iSET “DONE” FLOP

;ARTIFICIALLY

i 1S SCAN 12 ?

3NO, CHECK SCAN

i ADDRESS COUNTER

sEND OF SUBTEST

i CHECK SCAN #13.

iPODRESS CORRECT

iFULL CYCLE

iADDRESS CORRECT

i BOARD

iSET “DONE” FLOP

i ARTIFICIALLY

31S SCAN 13. ?

iNO. CHECK SCAN

iRDDRESS COUNTER

iEND OF SUBTEST

i CHECK SCAN #44.



8836 PTID

@41 42325 998083

Q2 82226 062677

Q3 42327 086128

a4

85

G6 42338 ezBa71

Q7 G2334 871034

@8 82322 024346

89

18 62333 420257

11 82334 006117

12 02335 125404

13 02336 680775

14

15

16 @2337 030071

17 62348 671034

148 02344 820063

19 62342 663034

20 02343 060434

24 @2344 924064

22 82345 123408

2% 82346 024382

24 02247 133000

25 42350 142414

26 82351 096220

27

28 @2252 606227

29

30

34

32 @2253 006226

33 42354 enege2

34 82355 662677

25 @2356 006128

36

7

38 82357 e2ee74

39 @2368 671034

40 62364 824347

44

42 @2262 620257

43 62363 @86117

44 02364 125404

45 @2365 000775

46

47

48 42366 26074

49 €2367 871034

58 02378 620063

51 @2374 863034

52 82372 660434

53 82373 024064

54 02374 122498

55 82375 624383

56 82376 133000

57 82377 142414

58 02408 606238

59

60 42404 906227

TORST

JSR@

LINE

RDROUT

CLOCK

JSR

INC

JMP

ROROUT

LDA

LDA

DIA

TORST

JSKe@

LINE

a
EHALT

LOOP

IDELA

14.

2) BDRDR

2, MUX

1, OM44.

$2.

8, C32.

RICONT

1,1, S2R

2, BDRDR

2, MUX

8, K488

@, MUX

@, MUX

1, BMASK

18

1,034

12

2,6, SZR

@ICYC%E

15. . 36

TENT?

IDELA

45.

2, BDADR

2, MUX

4, CHL5.

$2.

8, C32.

@ICONT

1,1, SZR

2) BDADR

2, MUX

8, K480

8, MUX

B, MUX

1, BMASK

1,6

1,036

L2

2, 8, SZR

BICYC2E

i ADDRESS CORRECT

iFULL CYCLE

i ADDRESS CORRECT

i BORRD

iSET “DONE” FLOP

i ARTIFICIALLY

+15 SCAN 14. ?

3NQ, CHECK SCAN

i ADDRESS COUNTER

sEND OF SUBTEST

iCHECK SCAN #15.

i ADDRESS CORRECT

i BORRD

iFULL CYCLE

i ADDRESS CORRECT

i BOARD

;SET "DONE" FLOP

iARTIFICIALLY

31S SCAN 15. ?

3NO, CHECK SCAN

;RDDRESS COUNTER

sEND OF SUBTEST



G83? PTID

OL

@2 62402 086226 BOLOR: JSR@ - IENT?

@3 42403 GROROS I

64 2484 062677 TORST

6 62405 966120 JSk@ IDELA

G6 LINE 16.

7 ADROUT

G8 G2406 630071 LDA 2) BDADR

69 82487 071634 DOA 2, MUX

16 02418 624358 LDA 1, CML6.

14 CLOCK = 32.

12 42411 820257 LDA 8, C32.

13 62412 086117 JSR @ICONT

14 62413 125464 INC 1,1, 52k

15 62414 880775 JMP -3

16 SDONE

17 ROROUT

18 @2415 630071 LDA 2) BORDR

19 42416 671034 DOA 2, MUX

20 42417 620063 LDA 8, K488

21 82428 063034 DOC 8, MUX

22 G2421 068454 DIA @, MUX

23 W2422 024061 LDA 1, BMASK

24 82423 123408 AND 18

29 H2424 142414 SUBR 2, 8, SZR

26 42425 086238 EHALT

2? 02426 806231 LOOPS

o8 G242/ GOB411 JMP B28

29

38 82438 624072 B2ixx: LDA 1, CLKB

$4

32 42431 125005 MOV 1,1, SNR

33 42432 061460 JEP 8,3

34 62433 826351 LDA 8, CM128

33 42434 125162 MOVL «=LL520

36 G2435 881408 JHP 8,3

$f 42436 161120 MOYVZL = 6,8

38 6243? 868775 JMP 73

39

40 i DETERMINE CLOCK @ BRUD RATE

41 02446 686226 B20: JSR@ IENT?

42 82441 BOG003 I

43 42442 062677 TORST

44 2443 606120 JSk@ IDELA

45 ROROUT

46 82444 9300741 LDA 2) BDADR

47 82445 671034 DOR 2, MUX

48 DIAG

49 62446 420314 LOA 8, C268

38 G2447 063034 DOC @, MUX

OL 62458 420325 LDA @, CLGGK

32 02431 863034 DOC @, MUX

33 82452 G20246 LDA @, C4

34 82453 606117 JSR@ == ICONT

Jo 92454 084568 JSR BRFD

26 42453 886238 EHALT

a LOOP

38 82456 886227 JSR BICYC7E

39

66 82457 828072 LDA @, CLKG

iCYCLE 16 LINES

i ADDRESS CORRECT

; BOARD

;FULL CYCLE

sRDDRESS CORRECT

i; BOARD

i SET “DONE” FLOP

iARTIFICIALLY

i CHECK SCAN ADDRESS

; COUNTER

iADJUST WAIT TIME (WATE)

iFOR CLK@ TO RUN PROG QUICKLY

iDON‘’T TOUCH IF ZERO

3=-128

iDONE WHEN CARRY IS SET

iNOT DONE SHIFT ANOTHER ZERO

i IN THE COUNT

SADDRESS CORRECT

; BORRD

i ISSUE CLEAR WITHOUT

;GOING ON LINE

;FIND BRUD RATE

sEND OF SUBTEST



B38 PTID

61 62468 624118

@2 02461 161685

@3 82462 GOB45

64 82463 106414

BS 62464 686230

66

Q/ 82465 886227

68

89 82466 bB0406

18

11 62467 644072 B2OR:

12 62476 806215

13 42471 607116

14 42472 0845336

15

16 82473 O86227

17

18

19 €2474 804734 B2ik:

28 82475 848112

ed

2d

2s

24 2476 086226 B21:

25 62477 000003

26 2500 062677

27 82501 006120

28

29 02502 630074

30 02583 871034

34

32 02504 820344

33 02505 063834

34 @2586 020226

25 02507 063834

36 02510 820246

37 02511 966117

38 92512 994522

39 02513 006238

49

44 92544 06227

42

43 02515 020073

44 02516 624140

45 @2547 161005

46 02520 00405

4? 02521 106444

48 62522 06230

49 |

5@ 2523 686227

54

52 02524 60406

53

34 2529 644073 B2iA:

J2 82026 @86215

36 252? @87131

Of 82938 684580

38

39 62531 686227

68

LDA

MOY

JMP

SUBH

EHALT

LOOP

JSR

JMP

STA

JSR@

COBR

JSR

LOOP

JSR

JSR

STA

JSR@

I

TORST

JSR@

SESESZESE
B23
JSR

JMP

STA

JSR@

CiBR

JSR

LOOP

JSR

4, TEMP

~ 6, 8, SNR

® 1 S2ZR

RICYC2E

1, CLK8

TIMES?

BICYC%E

B2ixx

@, WATE

i DETERMINE CLOCK 1 BAUD RATE

TENT?

IDELA

2) BORDR

2) MUR

8, C208

@, MUX

6, Ci8B2

@, MUX

8, C4

ICONT

BRFD

BICYC%

@, CLKL

1, TEMP

@, @, SNR

@, 1, SZR

@ICYC7E

1, CLK4

IMES?

PERT

BICYC%E

iFIRST TIME ?

s¥ES PRINT IT

i SAME RATE?

;BAUD RATE CHANGING

END OF SUBTEST

i KEEP NEW CLKO

iPRINT HEADER

i CALCULATE/PRINT BAUD RATE

;END OF SUBTEST

iCAL WAIT CONSTANT

; KEEP

i ADDRESS CORRECT

i; BORRD

+ ISSUE CLEAR WITHOUT

i} GOING ON LINE

iFIND BRUD RATE

sEND OF SUBTEST

iFIRST TIME?

i¥ES PRINT IT

i SANE RATE?

;BRUD RATE CHANGING

sEND OF SUBTEST

+KEEP NEW CLK1

iCAL PRINT BAUD RATE

;END OF SUBTEST



8639 PTID

O41

G2 i DETERMINE CLOCK 2 BRUD RATE

@3 @2532 606226 B22: JSR@ IENT?

64 62533 BBRBBs I

G5 82534 862677 TORST

86 82525 886120 JoR@ IDELA

87 RDROUT

GB 82536 O38071 LDA 2) BDRDR

B39 2537 871634 DOA 2) MUX

10 DIAG

14 62348 426344 LDA 8, C28

12 62541 863034 DOC @, MUR

13 G2342 620327 LDA 6, C1004

14 62543 063834 DOL 8, MUX

15 G2544 820246 LDA 8, C4

16 @25¢5 606117 JSR@ = ICONT

1? G2546 004466 JSR BRFD

18 62547 G86238 EHALT

413 LOOP

26 82558 806227 JSR @ICYC7E

a4

22 W201 624118 LDA 1, TEMP

23 82552 820874 LDA @, CLK2

24 @2953 161085 MOY 8, 8, SNR

2) 82094 GBB405 JP B22A

26 82555 106414 SUBt =—s-«@ 1 SZR

ef 82006 686230 EHALT

23 LOOP

23 B233/ 686227 JSR BICYCPE

38

31 62368 888406 JHP B23

$2

33 62561 644074 B22n: STA 4, CLK2

34 02562 606219 JSR@ = IMES?

33 42563 887144 C2BR

36 82564 Ge4d444 JSR PBRT

37 LOOP

38 2565 886227 JSR RICYC7E

39

49 i DETERMINE CLOCK 3 BAUD RATE

41 82366 006226 B23: JoR@ TENT?

42 82567 GB0R03

43 82970 662677 TORST

44 02571 606120 Jsk@ = [DELA

45 ROROUT

46 2572 3071 LDA 2, BOROR

4? 62573 871034 DOA 2) MUX

48 DIAG

49 42574 620314 LDA @, C208

38 82575 863034 DOC 8, MUX

Jt 62576 620338 LDA 8, C1806

Jé 42377 863834 DOC ¥, MUX

03 G2608 420246 LDA 8, C4

34 82661 606117 JSR@ = CONT

Jo O2682 864432 JSR BRFD

36 2683 886230 EHALT

of LOOP

38 62604 Wb6227 JSR BICYC7E

39

68 62685 624116 LDA 1, TEMP

i; ADDRESS CORRECT

; BORRD

i ISSUE CLEAR WITHOUT

+ GOING ON LINE

iFIND BAUD RATE

;END OF SUBTEST

iFIRST TIME?

sYES PRINT IT

i; SAME RATE?

;BRUD RATE CHANGING

sEND OF SUBTEST

iKEEP NEW CLK2

iEND OF SUBTEST

; ADDRESS CORRECT

3; BOARD

; ISSUE CLEAR WITHOUT

; GOING ON LINE

iFIND BRUD RATE

;END OF SUBTEST



Bade PTID

G1 82606 820879

@2 2687 161085

03 82618 888465

64 @2611 106414

@5 G2612 606238

6

G7 02613 686227

88

89 82614 980406

16

11 62615 044875 B23A:

12 82616 866215

13 @261/ 867197

14 82620 @64410

45

16 82621 866227

17

18 @2622 @28138 BDRNN:

19 82623 101005

28 02624 900574

4 02625 Ba24e4

22 02626 006747

23

24

2? @2631 86220

23 82632 082775

23

38

34

Se

33

34 02633 GBR8R0

33 42634 854777 BRFD:

46 82635 162406

3/ 42626 848110

$83 4263? 126420

39 82648 884421

46 42641 664428

41 42642 162488

42 2643 684416

43 42644 604415

44 42645 162468

45 82646 684413

46 62647 684412

4/7 62638 142480

48 2631 046118

49 2652 064487

36 @2653 161113

Ji 82654 608776

Jé2 82655 804438

03 42656 034795

O4 82657 801482

2

06 82668 BOBRO8 @

oY 62661 854777 BRFDL:

38 @2662 064412

39 62663 151202

68 62664 600776

LDA

EHALT

LOOP

JSR

STA

JSR@

CSBR

JSR

LOOP

JSR

LDA

MOY

JHP

JMPe

DLP

STA

JSR@

JMP@

STA

SUB

STA

SUBZ

JSR

JSR

SUB

JSR

JSR

SUB

JSR

J&R

SUB

STA

JSR

MOVL#

JMP

JSR

LDA

JMP

STA

JSR

MOVR

JP

@, CLKS

- 6,8, SNR

8, 1, SZR

@ICYC%E

BDRNN

1, CLKS

INES?

PERT

BICYC%

@, BOCKK

8, 8, SNR

Ceee

. +1

iPRINT THE BAUD RATE

2) 02627 GOGGR8 8

26 82638 O34777 PERT: 3. -{

IPDE?

PBRT-1

3s. -1

8.8

8, TEMP

44

BRFDL

BRFDL

8, 8

BRED

BRFDL

8,8

BRFDL

BRFDL

6,6

@, TEMP

BRFDL

6, 8, SNC

72

ATT

3, BRFD-1

2s

3. -{

BRFDS

2) 21 S20

BRFDL+41

sFIRST TIME?

iYES PRINT IT

i SANE RATE?

;BRUD RATE CHANGING

iEND OF SUBTEST

iKEEP NEW CLK3

iPRINT IF GOOD VALUE

iCALC /PRINT BRUD RATE

+END OF SUBTEST

iBAUD ONLY FLAG

;BAUD CLOCK ONLY?

i NO

;PRINT IT

; RETURN

iFIND BAUD RATE ROUTINE, COUNT CLOCK

> TRANSITIONS FOR THE FIRST 10¢008 P

;PULSES. THROW AWAY THE FIRST FOUR 1@@0@9 PULSES.

iKEEP RETURN

;SET CARRY CLEAR 4

;DON’T RUN OUT OF IOPLS AT 36

;DON‘’T RUN OUT OF IOPLS AT 38

i THROW AWAY FIRST FOUR

; CLEAR COUNTER

i COUNT FOR ONE CYCLE

;ALL DONE?

iNO

iGO ADD TOLERANCES

i YES, EXIT

iKEEP RETURN

+GQ PULSE AND TEST

i CLOCK LOW SKIP

iNOT LOW PULSE AGAIN



@841 PTID

G1 42665 616118

@2 02666 1@1112

Q3 82667 O82771

04 62670 684465 BRFD2:

@5 82671 151283

06 B2672 BeB776

87 62673 810110

88 62674 G62764

69 62675 181465 BRFDS:

16 82676 882735

14 42677 868334

12 62788 672434

13 2761 151388

14 82782 481400

15

182

MOVLE

JMPe

J&R

MOVR

JMP

152

JHPe

INC

JMPS

NIOP

DIC

MOYS

JP

TEMP

0, 0, $2C

BRFDI-1

BRFDS

2 2s SNC

BRFD2

TEMP

BRFD1-1

@, @, SNR

BRFD-1

MUR

2) MUR

22

4 3

i SWITCHED LOW COUNT

iDONE WITH 160008?

;PULSE AND TEST

iCLOCK HIGH SKIP

iNOT HIGH PULSE AGAIN

i; SWITCHED HIGH COUNT

iBIT 7? CLOCK

BIT 7 AT BIT 15 POSITION

; RETURN

16 82703 @8@003 I; ALLOWS FOR A + OR - ONE TOLERANCE IN COUNT FOR BAUD RATES.

1?

28 G2706 828504

et 82787 646442

22 82718 162468

23 G2711 848503

24 @2712 622437 TADD:

2) 2713 161468

26 62714 624118

2? 82715 122422

28 82716 680418

29 O271/ 820474

38 42728 624431

31 62724 106485

32 Ber22 b08421

33 82723 616426

34 62724 616476

33 62725 808765

$6 2726 022423 SMALL:

3? B22? 424118

38 62738 125408

39 2731 125400

46 2732 122422

41 62733 680416

42 82734 626415

43 82735 424271

44 62736 123000

45 2737 846412

46 02748 #22411

47 62741 046118

48 82742 GOG406

49 2743 620118 SAVETP:

36 62744 161120

34 92745 101120

32 42746 181120

33 42747 846116

o4 42798 602734

Jo 82751 682732 TRBLE:

36 82752 O68G85 TPLUS:

of 62753 868010

38 42734 868813

09 G2735 GG@816

68 62756 608021

32SES98953
5 %

SSE RSSSSSSAESSESANNIES5 A R
STA

1, 8, S20

SAYETP

@, TABLE
1, C20

1,6

@, TABLE

@, @TABLE

@, TEMP

@, TEMP

0, 8

8,8

8,6

@, TEMP

ATT-1

308

ifd

i116

3134.5

i156

i IF NOT WITHIN TOLERANCE COUNT IS &% BY 8 FOR OUTPUT

18 62704 B88080 9

19 82785 854777 ATT: iKEEP RETURN

+GET BEGINNING OF RATE TABLE

:TO INITIALIZE POINTER

iCLERR CONSTANT COUNTER

iGET COUNT CONSTRNT

i TOLERANCE OF +1 ON COUNT

iGET TRANSITIONS PER 1eg08@ IOPLS

+ IF COUNT GREATER SKIP

;END OF RATE TRBLE

i RERCHED

iNO MATCH?

;NEXT CONSTANT

i# OF CONSTANT

;GET RATE CONSTANT
; COUNT

; TOLERANCE OF -4 ON COUNT

i SKIP IF COUNT GREATER

;COUNT IS NOT WITHIN A BAUD RANGE

iPOINTER AT COUNT CONSTANT

4

iPOINTER AT BAUD RATE OUTPUT CONSTANT

iCOUNT WITHIN LIMITS, SAY PERFECT

i JUMP TO RETURN

+GET COUNT

i® 8.

i170 BE QUTPUT

iRTN



BB42 PTID

G1 82757 868848

G2 62768 608108

G3 82761 BBB2e8

4 82762 GOB300

G5 62763 080326

G6 82764 bended

O? 2765 GB0682

68 62766 bG1LE00

69 B2767 681372

18 92778 82600

14 62771 884000 STOP:

12 @2772 BOGR62

13 @2773 Geeil3

14 62774 890156

15 62775 OB626

16 42776 800226

17 G2777 B80454

18 63080 661138

19 93081 @82268

28 Q3802 083418

21 63883 603728

22 83004 664548

23 G3085 607820

24 G3086 611388

20 83887 616840

26 G2818 422600

2f 83611 845400

1372

4000

9608.

19260.

28 03012 882752 . TPLUS: TPLUS

29 3012 @82771 .STOP: STOP

26 63814 GBG000 NCONS: @



6843 PTID

i TRANSMITTER/RECEIVER CONTROL LOGIC CHECKOUTaT

G2 oe
@3 93815 906226 Coad: JSR® —IENT?

a4 eBats an0ee3 I

@5 @3617 062677 1ORST

B6 3820 424334 LDA LMA

G7 aza2t 044110 STA 4, TEMP

a8 @3822 420324 LDA, C408

G9 97823 e4eL00 sta, TEM

19 03824 906128 J5R@ —IDELA

14 SDONE

12 RDROUT

13 93025 030074 LDA 2, BDADR

14 83826 671034 DOA =, MUX

15 03827 020063 LDA KAO@

16 82038 063034 DOC a MUX

17 03031 820100 LDA, TEN

18 93032 024074 LOA = BDADR

19 03033 131000 MOY «2

20 83834 112528 PNDZL 8,2

24 82035 107000 ADD ad

22 03036 146400 SB 4

23 @3037 865034 DOR 4 MUX

24 O3R40 424314 LDA 4, C208

25 O41 067834 DOC 1 MUX

26 03042 125100 MOL = 4

27 O3043 863634 SKPDN MUX

28

29 0344 006230 EHALT

38 3045 101220 MOYZR 8,8

34 O3R46 M1eL1e SZ TEMP

32 @3047 400753 IMP C088+5

33 O3850 086234 LOOPX

24

35 3051 086226 COM: JSR@ ‘TENT?

26 e052 900082

37 @3053 062677 LORST

28 03854 906120 JsR@ —IDELA

39 SDONE
40 ADROUT
44 03855 830074 LDA 2, BDADR

42 03856 471034 DOR «2, MUX

43 3857 020863 LDA 8, K400

44 03068 063034 DOCG, MUX

45 03861 068434 DIA =, MUX

46 03062 101232 MOVZRE a, 8, SZC

4? 3063 006232 EHALT

48 03064 006231 LoOPX

49

i ADDRESS CORRECT

; BOARD

iSET "DONE" FLOP

sARTIFICIALLY

i CLEAR BOARD ENABLE BY

iRDDRESSING ANOTHER DEVICE

;BUT LERVE DONE SET

+ ISSUE CLEAR WITHOUT

;GOING ON LINE

i DUMMY INSTRUCTION

iCLEAR DONE, USING WRONG

iBORRD ADDRESS

iDONE CLEARED, BORRD

+ ADDRESS DECODER

;DIR INPUT TO BDEN

i ADDRESS CORRECT

; BOARD

iSET "DONE" FLOP

;ARTIFICIALLY

i CHECK BIT 15 OFF

;MUX DINA O.C. GATE WITH BIT 15,

;SXMOD FLOP, INTERRUPT PRIORITY

; LOGIC



'@844 PTID

Bi 83865 886226 CHEZ:

G2 B3066 880083

@3 03067 662677

G4 62070 006120

8)

3s)

G7 @38/71 B28071

G8 62872 671034

69 83873 O28863

16 63874 663834

141 83875 824074

12 83876 620311

13 83877 107008

14 83100 663034

15 83101 664434

16 63162 024314

1? @3183 867034

18 03104 663734

19 63185 806238

20 03106 806231

et

22 O3107 BH6226 COR4:

23 63116 GBG8OS

24 @3111 G62677

20 O3112 606120

26

27 03113 830871

28 63114 671824

23

36 63115 820314

31 3116 863034

$2 W311? 861434

$3 43120 161064

34 63121 606238

3) @3122 686234

$6

37 83123 606226 COBDS:

28 83124 eapea3

39 63125 862677

48 03126 686120

44

42 82127 020074

43 03138 074024

44

45 O3134 820344

46 03132 863034

47

48 03133 962424

49 02134 424304

5@ @3125 123414

51 03126 086230

52 03137 886231

53

34 83148 886226 COR6:

J 43141 680803

36 83142 862677

Of 43143 666120

38 63144 6626/7

09 83145 606120

66 83146 626105

BSSSSSSE SEE ee
fe
LOOPS

JSR@

TORST

JSR@

IORST

JSR@

TORST

JSR@

TENT?

IDELA

2; BORDR

é, MUX

8, K4@8

8, MUR

1, BDADR

8, C108

1

1, MUX

1, MUX

1, C208

1, MUX

TENT?

IDELA

2) BDADR

2, MUX

8, C268

@, MUX

@, MUX

8, 8, SZR

TENT?

IDELA

2) BDADR

2, MUX

8, C268

@, MUX

@, MUX

1,03?

1, 8, SZR

TENT?

IDELA

@, QURDR

i ADDRESS CORRECT

3 BOARD

iSET “DONE” FLOP

sARTIFICIALLY

;CLEAR BOARD ENABLE BY

i RDDRESSING ANOTHER DEVICE

iRE-ESTABLISH BOARD RDDRESS

;WITH DIA RAND CLEAR DONE

iDONE NOT CLEARED, CHECK

3DIA INPUT TQ BODEN

i ADDRESS CORRECT

i; BOARD

; CLEAR BUFFERS

; ISSUE CLEAR WITHOUT

i GOING ON LINE

; CHECK DATA BITS

; SET

iDIB BUFFERS

iDIB 0.C. GATES,

;RDDRESS CORRECT

i BORRD

;CLEAR BUFFERS

i ISSUE CLEAR WITHOUT

i GOING ON LINE

sCHECK STATUS BITS WITH DONE

i SET

iDIC BUFFERS,

s INTER PRIORITY LOGIC

DIC 0.C. GATES,



@B45 PTID

G1 83147 161409

@2 83150 661054

@3 63151 162528

G4 03152 863834

uN)

06

@/ @3153 8308741

@8 63154 671634

89

16

11 83155 828268

12 63156 606117

13

14

15 63157 830071

16 83168 671034

1? 3161 024164

18 3162 123405

19 63163 688494

28

24 03164 620257

22 03165 886117

23 03166 680774

24 @316" 663634

20

26

af

28 63178 G86241

29 3171 606231

38

34

$2 831/72 BB6226

33 43173 808883

34 3174 862677

35 82175 606120

36 62176 636165

37 @3477 151468

38 83200 871034

39 A3201 162520

46 83202 863034

44 83283 624345

42 63204 133000

43 @3205 971634

44

45 83206 628268

46 @3207 06117

47 83218 824104

48 63211 125465

49 63212 BeB4d04

36

31 O3213 620257

32 832414 806117

3$ 83215 688774

34 3216 863734

J) O3217 886236

36 63226 686231

If 83224 O86226

38 O3222 BBREES

39 O3223 G62677

68 83224 686120

8,8

- 8, MUX

8,8

@, MUX

PRIMLINE

2) BDADR

2) MUX

$1

8, C34

@ICONT

PRIMLINE

2) BDADR

2, MUX

1, PRIMLINE

1, 1, SNR

. +4

$2.

8, C32.

@ICONT

; OUTPUT TO TRANSMIT MODE

i; TURN TRANSMITTER ON

;PAST TIM2 LATCHING AND TIM6

;RODRESS CORRECT

i BORRD

;DONE SETTING PULSES

i ADDRESS CORRECT

i; BOARD

;CYCLE TIME STATE

i COUNTER TO BEGINNING

iOF PRIMLINE

a8. 8. 8 ok ek ek 8 8 kk en wk ke kk kn wk kk nk kk kk kn tk kk

CO6B:

CO6A: JSRe

TORST

JSR®

TENT?

IDELA

2) QURDR

Qe

2) MUX

8,8

@, MUX

1,048

L2

2) MUX

31

@, C31

@ICONT

1, PRIMLINE

1, 1, SNR

. +4

$2.

8, C32.

@ICONT

74

MUX

TENT?

IDELA

i CHECK UAR/T,

iPRIORITY LOGIC, EX XMTR/RECYR, EX ADOR“S

iPOLL X ALWAYS ON, OR POINTING

i TO WRONG URR/T, XMIT REPEAT MASK ON

iDON’T SET DONE UNLESS

;MUXENAB TO IOPLS

; TURN XMITTER ON

; ADDRESS ANOTHER BOARD

i (RESETS BODEN AND DISABLES

3 MUX)

iNOW CLOCK

iMUXENRB TO [OPLS

i CHECK CLR DONE



O46 PTID

B1 O3225 B20165

G2 83226 161408

O3 O3227 861034

64 03238 102520

G5 O3231 663034

86

8?

B8 O3232 30071

69 83233 871034

16

11 83234 628255

12 63235 466117

18

14

15 63236 630071

16 63237 071634

17 82240 624164

18 @3241 125465

19 @3242 BeB404

2

21 83243 B2029/

22 03244 606117

23 W3245 808774

24

oD

26 03246 B24247

ef 3247 @86117

28 83258 181108

29 O3251 863634

38 83252 086238

31 83253 606234

$2

33 @3254 686226 COO?:

34 @3255 GBBG83

5 83256 062677

36 @225/ 866120

37

38

39 83268 830071

48 63261 671634

44

42

43 @3262 B20260

44 63263 606117

45

46

4? 03264 030071

48 83265 871034

49 03266 624104

38 83267 125485

31 63278 800404

32

33 3271 828257

34 O3272 06117

30 83273 GBBr74

36 83274 868434

Df O8273 181233

08 O3276 086238

39 O3277 GR6234

68

LDA 8, OUADR

INC (88

DOA @, MUX

SUBZL 88

DOC 8, MUX

TIM2 PRIMLINE

ADROUT

LDA 2) BDADR

DOA 2) MUX

CLOCK «26.

LDA 6, C26.

JSR SICONT

TCYCLE PRIMLINE

ROROUT

LDA 2) BDRDR

DOA 2, MUX

LDA 1, PRIMLINE

INC 1, 1, SNR

JMP _ +4

CLOCK «= 32.

LDA 8 C32.

JSR @ICONT

JMP 74

CLOK 5

LDA 8,05

JSR SICONT

MOVL «= 8

SKPDN MUX

EHALT

LOOPX

JSk@ =o TENT?

I

TORST

JSR@ IDELA

TING = PRIMLINE

RDROUT

LDA 2, BDADR

DOR 2, MUX

CLOK 34

LDA 6 C31

JSR @ICONT

TCYCLE PRIMLINE

ROROUT

LDA 2) BDADR

DOR 2) MUX

LDA 1, PRIMLINE

INC 1, 4, SNR

JMP _ +4

CLOCK = 32.

LDA 8, C32.

JSR @ICONT

JP 74

DIA @, MUX

MOVZR# @, @, SNC

EHALT

LOOPX

3 TURN TRANSMITTER ON

; ADDRESS CORRECT

; BORRD

;RUN COUNTER PAST TIM2 LATCHING PULSE,

iBUT BEFORE TIM6 OF

i ADDRESS CORRECT

i BORRD

sCYCLE TIME STATE

; COUNTER TO BEGINNING

iO0F PRIMLINE

i PRIMLINE

i DUMMY INSTRUCTION

;CLR DONE ALWAYS ON, OR HIGH

;OUTPUT TO TIM6 AND GATE

iRCVR POLL ALWAYS ON

i TRANSMITTER 15 ON FROM

+PREVIOUS TEST

;PAST TIM2 LATCHING AND TIM6

i ADDRESS CORRECT

i BOARD

;DONE SETTING PULSES

iRDDRESS CORRECT

i BORRD

sCYCLE TIME STATE

; COUNTER TO BEGINNING

3O0F PRIMLINE

i CHECK TRANSMIT DONE BIT

; TRANSMIT DONE BIT FLOP, 0. C.

; GATE



0647 PTID

G1 03300 86226 CHB7A: JSR@ TENT?

G2 03381 6@0083

@3 03382 0626/7

04 83303 606128

a

6

B7 63384 B38071

88 3385 071034

89

18

14 3306 428268

12 3367 666117

13

14

15 83218 630671

16 @3341 671834

1? 03312 824164

18 83313 123465

19 83314 6@8464

28

21 63315 820257

22 03316 806117

23 O3317 880774

a4

2) 83328 828249

26 43324 866117

2¢ O3322 O3B165

28 83323 151408

29 3324 B68434

$8 O3325 142414

31 03326 806238

32 O3327 B46231

33 @3338 @86226 COGS:

$4 83331 G@BR83

$5 63332 862677

36 03333 G86120

37

8

39 63334 638871

48 3335 671034

44

42

43 03336 820268

44 03337 606117

45

46

47 83348 630071

48 3341 671634

49 3342 824104

38 83343 125485

31 63344 Beede4

Je

JS 83345 828257

34 83346 606117

30 83347 800774

36 @3350 668460

O¢ 83351 161232

38 2352 686230

39 83353 066234

68

I -

TORST

JSR@ = IDELA

TIM6 = PRIMLINE

ADROUT

LDA é) BDRDR

DOA 2, MUX

CLOCK «SL

LDA @ C31.

JSR @ICONT

TCYCLE PRIMLINE

RDROUT

LDA 2; BDADR

DOA 2, MUR

LDA 1, PRIMLINE

INC 1,1. SNR

JP . +4

CLOCK 32.

LDA B, C32.

JSR BICONT

JHP 74

CLOK 3

LDA 6, C3

JSR @ICONT

LDA 2, QURDR

INC a2

DIA @, MUX

SUBE 2. 8 SER

EHALT

LOOPS

JSR@ == TENT?

I

TORST

JSR@ © IDELA

TIM6 = PRIMLINE

ROROUT

LDA 2, BDADR

DOA 2, MUX

CLOCK = 31.

LDA 8, C31

JSR @ICONT

TCYCLE PRIMLINE

RDROUT

LDA 2) BDADR

DOA 2, MUX

LDA 1, PRIMLINE

INC 1,1, SNR

JP _ +4

COOK 32.

LDA @, C32.

JSR @ICONT

JMP 74

DIA 6,6

MOVZR# 8, 8, S20

EHALT

LOOPS

iCHECK THAT SCAN

iADDRESS [5 SAME AS

i ADDRESS CORRECT

i BORRD

i CYCLE TIME STATE

sCOUNTER TO BEGINNING

iOF PRIMLINE

i CHECK SCAN ADDRESS COUNTER

iDIA, DONEC®)

PAST TIM2 LATCHING AND TIMG

BORRD

DONE SETTING PULSES

,

;

;

;

iRDDRESS CORRECT

i BORRD

;CYCLE TIME STATE

i COUNTER TO BEGINNING

iOF PRIMLINE

3 TRANSMIT DONE BIT SHOULD

sNOT BE INPUTTED

;MUX DINA INPUT TO TRANSMIT

iDONE 0.C. GATE



B848 PTID

61 @3354 886226 COGS:

@2 03355 808083

03 B3336 0626/77

64 O333/ 606120

G5 63368 820105

G6 03361 161400

B7 83262 461034

68 83363 102400

69 83364 663834

18

it

12 63365 630071

13 82366 871634

i4

45

16 63367 628268

1? 62376 666117

18

49

26 63371 O20071

21 83372 971034

22 O3373 824104

23 @3374 12546

24 83375 688484

ao

26 83376 G26295/

ef O3377 OG6117

28 63408 000774

29 43461 863734

38 83482 686238

31 83403 606234

32 03404 @06226 C618:

23 03485 9@0ne2

24 03496 062677

25 03407 086120

26 @341@ 820105

37 O3444 061034

38 034412 102520

39 034412 662034

40

a4

42 03444 830071

43 03415 074034

44

45

46 03446 820260

4? O3447 086147

4g

49

58 03428 030071

51 03424 074634

52 63422 024104

53 02423 125485

54 03424 900404

55

56 03425 428257

57 02426 @06417

58 03427 000774

59 03438 063734

68 03431 086238

IORST

JSR@

INC

TIM6

RDROUT

LDA

CLOCK

JSR

TCYCLE

ROROUT

LDA

INC

CLOCK

LDA

JSR

SKPDZ

EHALT

LOOPS

JSR@

TORST

JSR@

LDA

TIM6

INC

JHP

CLOCK

LDA

JSR

JP

SKPDZ

EHALT

TENT?

IDELA

8, GUADR

8,8

8, MUX

8,8

@, MUX

PRIMLINE

2) BDRDR

2, MUK

31

8, C31

@ICONT

PRIMLINE

2, BDRDR

é, MUX

1, PRIMLINE

1, 1, SNR

. +4

$2.

8, C32.

@ICONT

74

MUR

TENT?

IDELA

@, OUADR

@, MUX

8,8

8, MUX

PRIMLINE

2) BDADR

2) MUR

$1.

8 C3L

@ICONT

PRIMLINE

2, BDRDR

2: MUA

1, PRIMLINE

1, 1, SNR

. +4

$2.

@, C32.

@ICONT

74

MUR

iMAKE SURE TRANSMITTER DOES

iNOT SET DONE WITHOUT "ON" BIT

iPAST TIM2 LATCHING AND TIM6

iRDDRESS CORRECT

i BORRD

;DONE SETTING PULSES

i ADDRESS CORRECT

i BORRD

i CYCLE TIME STATE

; COUNTER TO BEGINNING

;OF PRIMLINE

i CHECK UAR/T, DONE SETTING

; LOGIC

3 MRKE SURE TRANSMITTER

;DOES NOT SET DONE WHEN

;RECEIVER IS PROGRAMMED

iPAST TIM2 LATCHING AND TIM6

i ADDRESS CORRECT

i BOARD

;DONE SETTING PULSES

i ADDRESS CORRECT

i; BOARD

;CYCLE TIME STATE

; COUNTER TO BEGINNING

iOF PRIMLINE

i CHECK URR/T. DONE SETTING



@849 PTID

A1 83432 BB6231

G2

@3 83433 G86226 (B11:

84 83434 GR08B3

G5 83435 862677

G6 63436 086120

G7 8343? 820105

G8 63448 161480

69 43441 061034

16 03442 162520

11 03443 G63034

12

13

14 63444 B3B071

15 63445 671034

16 82446 624164

17 03447 1254@5

18 83458 806404

19

26 03451 624257

ef 63452 06117

22 83453 808774

23

24

eo 43454 828253

26 O3455 686117

ee

28 O3436 863734

29 03457 606230

36 03468 666231

31 83461 606226 C812:

$2 B2462 BBGRB3

$3 83463 862677

34 03464 086120

$3

36

3? 63465 830071

38 63466 871634

$9 8346/7 824164

46 83478 125465

41 63471 680404

42

43 03472 820257

44 03473 606117

45 63474 800774

46

4/7

48 83475 620252

49 03476 866117

38 83477 663734

31 03568 406238

32 O3561 G66231

33

34 O3582 686226 CH1LS:

00 83583 BBBB82

36 83584 662677

Jf B3S565 066120

38

39 83586 620165

66 03387 661034

LOOPS

Jsk@ = TENT?

I

IORST

Jsk@ = IDELA

LDA 8, GUADR

INC 0,8

DOR @, MUX

SUBZL 8

DOC 8, MUR

TCYCLE PRIMLINE

ROROUT

LDA 2, BDADR

DOA 2, MUX

LDA 4, PRIMLINE

INC 1, 1. SNR

JMP . +4

CLOCK 32.

LDA @; C32.

JSR SICONT

JMP 74

TIMZB

CLOCK 22.

LDA 8, C22.

JSR BICONT

SKPDZ MUX

EHALT

LOOPX

JSk@ = TENT?

I

TORST

JSk@ IDELA

TCYCLE PRIMLINE

RDROUT

LDA 27 BDRDR

DOA 2) MUX

LDA 1, PRIMLINE

INC 1,41, SNR

JMP . +4

CLOK 32.

LDA 8, C32.

JSR @ICONT

JHP 74

TIM2A

CLOCK «14.

LDA 8, C14.

JSR @ICONT

SKPDZ = MUX

EHALT

LOOPX

JSR@ = TENT?

I

TORST

JSR@ = IDELA

RECEIVER

LDA 8, OURDR

DOA @, UX

;LOGIC, RCV RDY ALWAYS ON

i TURN TRANSMITTER ON

iADDRESS CORRECT

3; BORRD

iCYCLE TIME STATE

; COUNTER TO BEGINNING

i OF PRIMLINE

iMAKE SURE DONE DOES NOT GET

iSET ON UNDERRUN AT TIM2

+ TIME STATE LOGIC. TIMING

iGATES TO DECODER

i ADDRESS CORRECT

3 BOARD

; CYCLE TIME STATE

; COUNTER TO BEGINNING

;OF PRIMLINE

i*T@° INPUT TO TIMING GATES

i INTO DECODER

;ENABLE RECEIVER



G86 PTID

61 63518 126520

@2 @3511 067034

@3 O3512 123680

84 O3513 661034

@5 B3514 162408

G6 83515 063834

7

88

69

18 83516 630071

14 3517 071034

12

13

14 83528 828268

15 63521 686117

16

47

18 83522 O38871

19 63523 671034

28 83524 624184

21 83525 123465

22 03326 GBB404

23

24 83527 828257

2) 83538 806117

26 63531 880774

af 83532 863734

28 O3533 686238

29 03534 886231

36 83535 086226 COLE:

31 O3536 aanee?

32 @3537 862677

23 83548 006120

34

35 03541 820185

26 03542 061034

37 02543 126528

28 03544 267034

39

40 83545 101409

44 O2546 061034

42 a2547 102408

43 82550 063034

44

45 82551 006415

46 03552 100034

47 82553 606134

49 83554 192490

49 92555 062034

58 @3556 806122

51 @3557 063634

52 02568 086238

53 02561 086234

4

55

36 @3362 806226 CB17:

Of 03563 BBOH83

33 83564 662677

09 83565 686120

68

BZ. 4

DOC «4 MUX ; START RECEIVER

p> LB ;CLEAR TRANSMITTER

DOR 8, MUX

ue «8.8

DOCG, MUX

;RECEIVER START SHOULD

TIM6 —-PRINLINE ;NOT SET DONE

ROROUT ;PAST TIM2 LATCHING AND TIM6
LDA =, BDADR ;ADDRESS CORRECT

DOA =, MUX ; BOARD

;DONE SETTING PULSES

CLOCK «3

LDA, C34.

JSR @ICONT

TCYCLE PRIMLINE

ADROUT

LDA =, BDADR ;ADDRESS CORRECT

DOA =, MUX ; BOARD

LDA = 4,PRIMLINE —=_ CYCLE TIME STATE

INC “LAL SNR ;COUNTER TO BEGINNING

yp 44 ;OF PRIMLINE

CLOCK 32

LDA 8, C32

JSR RICONT

wp 4

SKPDZ MUX

EHALT ;CHECK DONE SETTING LOGIC
LOOPX

JoR@ TENT?

I

IORST

JSR@ —IDELA

RECEIVER

LDA 8, QUADR |

DOA 8, MUX ;ENABLE RECEIVER

SuB2L 4

DOC LMU ; START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CLA
INC | 8 ;ENABLE TRANSMITTER

DOR 8, MUX

UB 88 ; TURN OFF TRANSMITTER

DOC, MUK

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CLA

JSR @LINCH ; OUTPUT LINE CHARACTERISTICS

100000-+L OOPBACK+NOPARITY+CODES+ONESTOP+CLE

JSR@ CLR

UB 88 ; TRANSMIT "ZERO"

DOB «=, MUX

JsR@ DELI WAIT

SKPDN MUX ;DID RECEIVE SET DONE?

EHALT ;NO, CHECK UAR/T, DONE SETTING
LOOPX ; LOGIC, LOOPBACK CONTROL,

; LOOPBACK TO "CTS"

JsR@ TENT? ;SET UP TRANSMITTER AND

I

1ORST

JSR@ —IDELA ;RECEIVER, BUT DO NOT TRANSMIT

RECEIVER



ORL PTID

1 83566 828165

@2 83567 461034

@3 83578 126520

O4 @3571 667834

6

06 83572 161488

Of O3573 B61034

88 63574 182408

89 83575 063034

18

44 43576 686115

12 83577 100031

13 63688 906131

14 3661 162520

15 83682 063034

16 83683 BB6122

17 63684 102400

18 62685 863234

19 63666 606123

28 83687 863734

é1 83610 866230

22 83611 086231

23

24

2) 43612 b66226 (818:

26 03613 BbRBH3

2¢ 03614 662677

28 03615 846120

2g

36 03616 828105

31 02617 861634

32 03628 126520

33 B3621 667034

34

$5 63622 161408

36 03623 861034

3/7 83624 182408

38 83625 063834

39

46 63626 886115

41 82627 160834

42 802638 686121

43 83631 102400

44 63632 G62034

45 03633 063634

46 83634 660777

4/ 63635 868434

48 63636 161232

49 83637 606220

34 83648 686231

ot

J2 03641 886226

J2 83642 BOG8O3

34 43643 862677

2) 93644 666120

36

9? 83645 626165

38 63646 661034

39 03647 126520

68 63658 86/7034

LDA 8, OURDR

DOR - @, MUX ;ENABLE RECEIVER

SUBZL id

DOC 4, MUX START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

INC 8,8 iENABLE TRANSMITTER

DOA @, MUX

SUB 8,8 TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, NOPRRITY. CODES, ONESTOP, CL@

JSR @ LINCH i OUTPUT LINE CHARACTERISTICS

180000+L COPBACK+NOPARI TY+CODE8+0NESTOP+CLE

Jsr@ =. CLR

SUBZL 6.8

DOC @, MUX i START TRANSMITTER

JSR@ = IDEL

SUB 4,8 ; TURN OFF TRANSMITTER

DOCC «= @, MUR

Jsk@ = (DELI i CLEAR DONE, BUT DO NOT TRANS-

SKPDZ MUX iMIT- DID DONE GET SET AGAIN?

EHALT iVES, CHECK URR/T. DONE SETTING

LOOPX + LOGIC-TRANSMITTER DID

iNOT TURN OFF

JSR@ = TENT? + CHECK RECEIVER BIT

I

TORST

JSk@ = IDELA ; CORRECT GN DIA

RECEIVER

LOA 8, GURDR

DOA 6, MUX iENABLE RECEIVER

SUBZL Ld

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK. NOPARITY, CODES, UNESTOP, CL@

INC 88 ;ENABLE TRANSMITTER

DOA @, MUX

SUB 8,8 i; TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

10@000+_OOPBACK+NOPARI TY+CODES+0NES TOP+CL@

Jsk@ =F AR

SUB 6,8

DOB @, MUX i; TRANSMIT "ZERO" DATA

SKPDN MUX

JP ct

DIA ¥, MUX i INPUT SCAN RODRESS

MOVRE 8,8, SZC

EHALT i CHECK RECEIYE/TRANSMIT

LOOPS iFLOP TO DIA. UAR/T

DATROUT $f?

J5R@ TENT?

I

TORST

JSR@ = IDELA

RECE IYER

LDA 8, GURDR

DOA 8, MUX ;ENABLE RECEIVER

SUB2L id

DOC 4, MUR i START RECEIVER



QB52 PTID

61

@2 83651 1641468

83 B3652 661634

04 83653 142408

G5 @3654 063834

06

@/ 63655 666115

G8 O3656 100031

69 8365/7 086131

16 83668 624323

11 63661 866834

12 03662 663634

13 83663 080777

14 03664 61434

15 63665 122414

16 03666 606238

1?

18 03667 886227

19

28

21 63670 086226 CA28:

22 836/71 BBBO83

23 83672 862677

24 82673 666120

2)

26 03674 626185

2f 83675 661634

28 83676 126528

29 O3677 867034

38

31 63788 161400

32 63761 861034

33 83782 142400

34 83783 463034

39

36 03764 686115

3¢ 63785 100031

38 03706 @06131

39 3787 624323

46 63718 866834

441 @3711 #63634

42 3712 GHOr7?

43 3713 061408

44 83714 161084

45 @3715 686238

46 83716 886231

47

48 03717 w6226 (824:

49 83720 BOBeOs

36 03724 862677

wi 83722 606120

2

93 83723 426185

04 3724 861034

Jo 83725 126520

36 83726 867034

Jf

38 6372? 181488

39 63738 861034

68 63731 142408

LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

iENABLE TRANSMITTER

i TURN OFF TRANSMITTER

LCS LOOPBACK, NOPRRITY, CODES, ONESTOP, CL@

;QUTPUT LINE CHARACTERISTICS

180000+LOOPBACK +NOPRRITY+CODES+0NESTOP+CL8

;ONLINE & DELAY FOR BAUD RATE

i OUTPUT WORD

;WAIT FOR RECEIVE WORD

; INPUT RECEIVE DATA

;DOES DATA MATCH?

iNO. CHECK UAR/T, DIB, DIC

;CONTROL LOGIC, 0 C. GATES

sEND OF SUBTEST

iMAKE SURE DATA DOES NOT

;ENTER BUS ON DIB @

+ ENABLE RECEIVER

i START RECEIVER

LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

iENABLE TRANSMITTER

i TURN OFF TRANSMITTER

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL8

;OUTPUT LINE CHARACTERISTICS

100000+LOOPBACK+NOPAR IT'Y+CODES+0NESTOP+CL 8

TRANSHI

INC «6-8

DOA @, MUX

SUB 0,6

DOC @, MUX

JSR @ LINCH

Jsk@ = «6 CLR

LDA 1, C377

DOB 1, MUR

SKPDN = MUR

JMP 71

DIB @, MUX

SUB# = 1.8, SZR

EHALT

LOOP

JSR RICYCPE

JSR@ = TENT?

]

TORST

JSk@ = [DELA

RECEIVER

LDA @, QUADR

DOA 6, MUX

SUBZL = L1

DOC 1, MUX

TRANSMIT

INC 8,6

DOR @, MUX

SUB 4,8

DOC @, MUX

JSR @ LINCH

JSk@ = CLR

LDA 1, C377

DOB 4, MUX

SKPDN = MUK

JP v1

DIB 8,8

MOY 8, 8 SZR

EHALT

LOGPX

JSR@ = JENT?

]

TORST

Jsk@ = IDELA

RECEIVER

LDA 8, OURDR

DOA 8, UX

SUBZL Lt

DOC 4, MUX

TRANSMIT

INC 8,8

DOA 8, MUX

SUB 8,6

; TRANSMIT DATA

i TRY TO INPUT ON DIB @

iPTI INPUT TO DIB OPEN,

iDIB TO 0.C. GATES

iMAKE SURE DATA DOES NOT

;ENTER ON DIA

;ENABLE RECEIVER

i START RECEIVER

LOOPBACK, NOPARITY, CODES, ONESTOP, CLO
;ENABLE TRANSMITTER

i TURN OFF TRANSMITTER



@853 PTID

G1 83732 063834

G2

@3 83733 O86115

04 03734 100031

@5 83735 606134

G6 03736 B24323

QO? 8373? B66834

G8 3748 063634

89 83741 408777

16 @3742 060434

1i 43743 123486

12 03744 122415

13 83745 606230

14 83746 606231

15 03747 866226 (B22:

16 83758 BeG0e3

1? @3751 862677

18 @3752 666120

19

26 @3753 828165

21 83754 861034

22 03799 126328

23 93756 667034

24 8375/7 G2664

2) 83768 G62034

26 03761 620308

2? O3/62 G63034

28 43763 686134

29 83764 824323

38 83765 666034

$1 03766 806123

32 3767 661434

$3 3778 624304

$4 3771 122414

33 O37 72 686238

36 83773 BO6231

3?

38 03774 086226 (23:

39 O3775 GBQO83

46 @3776 862677

44 83777 886120

42

43 84608 620105

44 84601 461034

45 64802 126520

46 84603 66/034

47 84084 620064

48 64605 063034

49 64606 620413

38 64007 862834

31 64818 886131

J2 O4811 024323

33 G4012 666034

34 84613 806123

oO 64814 861434

36 84815 122415

J? B4016 606238

38 B4017 B66221

39 84428 888482

LCS _ LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

; OUTPUT LINE CHARACTERISTICS

100000+LOOPBACK +HOPARITY+CODES+0NESTOP+CLB

DOC @, MUX

JSR @ LINCH

Jsk@ = 6 CAR

LDA L C377

DOB 1, MUX

SKPDN = NUK

JMP vi

DIA 6, MUR

AND 18

SUB# 4, &, SNR

EHALT

LOOPS

JSk@ = TENT?

I

TORST

JSk@ = IDELA

RECEIVER

LDA @, QUADR

DOH G, MUR

SUBZL i1

DOC 1, MUX

LDA @, LON

DOC @, MUX

LDA 8, Ct

DOL @, BUX

JSR@ =. CLR

LDA LC3s??

DOB 1, UX

Jsk@ = IDELT

DIB 8, MUX

LDA 1, C3?

SUBH 1,8, SZR

EHALT

LOOPX

JSR@ == TENT?

]

TORST

JSk@ = IDELA

RECEIVER

LDA @, QURDR

DOA @, MUX

SUBZL «L141

DOC 1, MUX

LDA 8, LON

DOL A, MUX

LOA @, KiB31

DOB @, MUX

JSk@ =F CLR

LDA 1, C03?7

DOB 1, MUX

JSR@ = IDELI

DIB @, MUX

SUB = 1, 8, SNR

EHRLT

LOOP

JHP . +2

66 846241 100031 Ki@Si: Le0031

i TRANSMIT DATA

i TRY TO INPUT DATA WITH DIA

iMASK OUT NORMAL DIR INFO

;DIB INPUT TO DIB LOGIC

; OPEN

iMAKE SURE LC’S ARE NOT

;OUTPUTTED WITHOUT BIT @ ON DOC

i; TURN ON RECEIVER

;ENABLE RECEIVER

; START RECEIVER

i TURN ON LOOPBACK

; OUTPUT LINE CHARACTERISTICS

iWITHOUT BIT 8

i OUTPUT DATA

i; INPUT RECEIVED DATA

i1S DATA 5 LEVEL CODE?

iNO. CHECK DATA-@ TO (-LODOO),

iCHECK (-LCDOC) LOGIC

iMRKE SURE LU’S RARE NOT

;QUTPUTTED ON A DOB

;ENABLE RECEIVER

i START RECEIVER

3 TURN ON LOOPBACK

i; OUTPUT LINE CHARACTERISTICS

iWITH A DOB INSTEAD OF DOC

;QUTPUT DATA

i INPUT DATA

DOC INPUT TO ¢-LCDOC)

; OPEN



@854 PTID

A1 84822 086226 C24:

82 04823 B8RBE3

83 64024 062677

04 04825 066120

@5 64826 662677

G6 64827 886120

7

G8 84038 428185

89 64831 061034

14 @4032 126520

11 4633 067634

12

13 64034 161460

14 84835 661034

15 64036 102408

16 84037 663034

1?

18 64648 686115

19 64041 100931

20 64042 006134

21 84843 624323

22 84644 666800

23 84845 906123

24 84846 063734

20 84647 606238

26 84850 686231

af

28 B4051 686226 (B23:

29 B48D2 BbBRES

38 64833 862677

$41 94834 606126

$2

33 84455 828105

34 64806 661034

33 G4857 1265208

36 84868 267034

3¢

38 64061 161460

33 64862 061034

46 64663 162408

41 64864 063034

42

43 84065 686115

44 64666 100031

45 0406/7 686131

46 84070 G24322

47 64071 667034

48 84072 066123

49 84872 063734

38 64874 086230

SL 64673 G86231

Je

JS 84076 686226 (B26:

34 64077 GUeORS

Jo 64168 062677

36 64101 686120

37

38 64162 826145

59 64183 061034

68 04164 126520

JSR@ = TENT? +MAKE SURE DATA IS NOT TRANS-

I .

TORST

Joke =‘ IDELA

TORST

JSk@ = IDELA iMITTED ON A DOB 8

RECEIVER

LDA 8, QUADR

DOA @, MUX iENABLE RECEIVER

SUBZL 4

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, NOPRRITY, CODES, ONESTOP, CLO

INC @, @ iENABLE TRANSMITTER

DOA @, MUX

SUB 8,8 i TURN OFF TRANSMITTER

DOC 8, MUX

LCS LOOPBACK, NOPARTTY, CODES, ONESTOP. CL@

JSR @ LINCH iOUTPUT LINE CHARACTERISTICS

1@0@00+LOOPBACK +NOPARI TY+CODES+0NESTOP+CLG

Jor@ ss CLR

LDA 1, C37? ; OUTPUT DATA WITH A DOB @

DOB 1,9

JSR@ = IDELI

SKPDZ MUR ;DONE SHOULD NOT SET

EHALT iPTI INPUT TO DOB OPEN,

LOOPX i CHECK DOB LOGIC

JSR@ =o JENT? sMAKE SURE NO DATR IS TRANS-

I

TORST

JSk@ —-IDELA iMITTED ON A DOC

RECEIVER

LDA 8, QUADR

DOA 8, MUX + ENABLE RECEIVER

SUBZL id

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBRCK, NOPARITY, CODES, ONESTOP, CL@

INC 8,6 ; ENABLE TRANSMITTER

DOA @, MUX

SUB 8,8 i; TURN OFF TRANSMITTER

DOC @, MUX

LUS LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

JSR @ LINCH ;QUTPUT LINE CHARACTERISTICS

1 08@00+LCOPBACK +NOPRR I TY+CODES+0NESTOP+CL8

JSke CLR

LDA 1, C376 ; OUTPUT TRANSMIT DATA

DOC 1, MUX sWITH DOCCILLEGAL)

JSk@ = IDELI

SKPDZ MUX iDONE SHOULD NOT SET

EHALT iDOB INPUT TO DOB LOGIC

LOOPX ; OPEN

JSk@ IENT? iBIT @ MUST BE OFF FOR

I

TORST

Jsre IDELA ; TRANSMIT DATA

RECEIVER

LDA @, QUADR

DOA @, MUX i ENABLE RECEIVER

SUBZL 44



@@55 PTID

G1 84165 067034

G2

O3 04166 161408

O4 84107 061034

@5 64116 162408

G6 84111 863034

7

88 84112 086115

69 84113 100031

16 64114 006131

14 64115 624407

12 64116 G66834

13 64117 O66123

14 64120 863734

13 64121 866230

16 64122 486231

1? @4123 BeO482

18 64124 160374 KB26:

19

20

24

22 4125 OH6226

23 64126 BeuBes

24 04127 662677

2) 64128 486120

26

27 04131 820105

28 4132 661034

29 44133 126528

36 64124 667834

34

32 84135 161400

33 84136 661634

34 G4137 102408

33 4148 663034

36

$f 64141 @86115

$8 84142 108831

39 64143 686131

49 84144 G24242

41 84145 866834

42 64146 063624

43 O4147 B80777

44 64158 061424

45 64151 122414

46 64152 086238

47

48 84153 06227

49

38

Ji 64154 866226

Je 64155 GB0883

33 64136 062677

34 64157 686120

ss)

36 84168 628165

Of 64161 661634

38 84162 126528

09 64163 067034

68

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL8

INC 8,6 iENABLE TRANSMITTER

DOA 8, MUX

SUB 8, 8 i TURN OFF TRANSMITTER

DOC 8, MUX

Les LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

JSR @ LINCH ;QUTPUT LINE CHARACTERISTICS

100080+_OOPBACK+NOPARI TY+CODES+ONESTOP+CL@

Jske = «6 GAR

LDA 1, KB26 ;OUTPUT TRANSMIT DATA WITH

DOB 1, MUA iBIT @ ON CHODEM MODE)

JSR@ = IDELI

SKPDZ MUX #DONE SHOULD NOT SET

EHALT i (-DATA@) INPUT TO DOB

LOOPX iLOGIC OPEN

JMP . +2

100374

i CHECK XMIT/RECY DATA BITS ONE AT A TIME

DATAGUT 4

JSR@ = TENT?

I

TORST

JSk@ IDELA

RECEIVER

LDA 8, QURDR

DOA @, MUX ;ENABLE RECEIVER

SUBZL =i1

DOC 1, SUX i START RECEIVER

TRANSMIT LOOPBACK, NOPRRITY, CODES, ONESTOP, CL@

INC = @ 8 7 ENABLE TRANSMITTER

DOA 8, MUX

SUB 6,8 i TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

JSR @ LINCH ;OUTPUT LINE CHARACTERISTICS

160080+LOOPBRCK+NOPARITY+CODES+ONESTOP+CL@

Jsk@ = AR ; ONLINE & DELAY FOR BAUD RATE

LDA 1, OUTPUT WORD

DOB 1, MUX

SKPDN = MUK iWAIT FOR RECEIVE WORD

JMP i

DIB @, MUX ; INPUT RECEIVE DATA

SUB# = 1, & SZR iDOES DATA MATCH?

EHALT iNQ, CHECK UAR/T. DIB, DIC

LOOP iCONTROL LOGIC. 0. C. GATES

JSR @ICYO%E ;END OF SUBTEST

DATROUT 4

JSR@ TENT?

]

TORST

JSk@ = IDELA

RECEIVER

LDA @, QUADR

DOA 8, MUX i ENABLE RECEIVER

SUB2ZL id

DOC 1, MUA i START RECEIVER

TRANSMIT LOOPBACK: NOPRRITY, CODES, ONESTOP, CL@



BO56 PTID

1 64164 101408

@2 04165 661054

BS 04166 142400

84 04167 063034

a)

06 64176 606115

B/ 84171 100031

88 64172 606131

69 84173 824243

18 64174 666034

14 64175 863634

12 84176 680777

13 @4477 061434

14 84208 122414

15 64201 006238

16

1? 84202 886227

18

19

20 84203 686226

21 84204 8OR083

22 84283 862677

23 64206 086120

24

2) 84207 620105

26 84216 661034

2f 4214 126520

28 84212 86/7834

29

36 84213 181468

31 G4214 061634

32 84215 162408

$3 04216 863034

34

35 84247 @6115

36 84228 160031

37 64221 086131

38 84222 424244

339 84223 866034

48 64224 063634

41 84225 008777

42 84226 661434

43 84227 122414

44 64238 806230

45

46 84221 W66227

4/

48

49 84232 886226

38 84233 GR0803

Ji 64234 062677

dé 84235 086120

33

34 64236 826165

3) 84237 861034

36 84248 126520

of 84241 067834

38

09 84242 161460

646 64243 061034

INC 8,8 ;ENABLE TRANSMITTER

DOA @, MUX

SUB 8,8 i TURN OFF TRANSMITTER

DOC @, MUX

Les LOOPBACK, NOPARITY, CODES, ONESTOP, CLO

JSR @ LINCH ;QUTPUT LINE CHARACTERISTICS

10@000+_ OOPBACK+NOPRR I TY+CODES+0NESTOP+CLO

sre = 6 AR ;ONLINE & DELAY FOR BAUD RATE

LDA 1, C4 iQUTPUT WORD

DOB 1, MUX

SKPDN = MUX iWAIT FOR RECEIVE WORD

JMP 1

DIB @, MUX ; INPUT RECEIVE DATA

SUBE = 1,6, S2R +DOES DATA MATCH?

EHALT 3NO. CHECK UAR/T, DIB, DIC

LOOP ; CONTROL LOGIC, 0. C. GATES

JSR @ICYC7E sEND OF SUBTEST

DATROUT 2

JSR@ TENT?

I

TORST

Jsk@ = IDELA

RECEIVER

LDA @, QUADR

DOA @, MUX ;ENABLE RECEIVER

SUBZL «ob

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CLO

INC 8,8 iENABLE TRANSMITTER

DOA @, MUR

SUB 0,8 ; TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CLO

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

1 00000+LCOPBACK+NOPARITY+CODES+0NESTOP+CL@

JSk@ CLR ;ONLINE & DELAY FOR BAUD RATE

LDA i, C2 ; OUTPUT WORD

DOB 1, MUX

SKPDN MUX iWAIT FOR RECEIVE WORD

JMP 74

DIB 6, MUX i INPUT RECEIVE DATA

SUB =—s« 1, 8, SR 3DOES DATA MATCH?

LOOP ; CONTROL LOGIC, 0. €. GATES

JSR RICYCVE ;END OF SUBTEST

DATROUT 4

JSR@ = TENT?

I

TORST

Jsk@ = IDELA

RECEIVER

LDA 8, OURDR

DOA @, MUX ; ENABLE RECEIYER

SUBZL Li

DOC 1, MUX i; START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CLO

INC 8,6 i ENABLE TRANSMITTER

DOA @, MUX



Be5? PTID

B1 84244 102408

G2 84245 063034

83

04 84246 686115

B5 64247 160831

86 84250 606131

B? B4251 824246

G8 84252 866834

89 84253 863634

16 84254 880777

14 84255 061434

12 84256 122414

13 84257 006238

14

15 64268 686227

16

1?

18 64261 66226

19 84262 GBGBOS

26 64263 662677

21 84264 806120

a2

23 84265 42816

24 64266 061034

20 84267 126520

26 84278 067834

ef

28 44271 101468

29 B4272 661634

46 4273 162408

31 64274 663034

Se

33 64275 606115

34 64276 168031

33 64277 686131

36 84380 824263

37 04381 G6603¢

38 84382 663634

39 04303 @60777

49 04304 061434

44 04285 122414

42 84306 686230

43

44 64307 B6227

45

46

4/7 64316 606226

43 64311 GB0803

49 64312 062677

08 64313 606128

aL

J2 84314 828165

3S 84315 661634

34 84316 126528

J 44317 66/034

36

2? 64328 161488

38 44324 661034

39 64322 162408

68 84323 665834

SUB 0,8

DOC ._ 8, MUR

; TURN OFF TRANSMITTER

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

JSR @ LINCH sOUTPUT LINE CHARACTERISTICS

1080@0+LOOPBACK HNOPARI TY+CODES+ONES TOP+CL8

Joke = CLR ;ONLINE & DELAY FOR BRUD RATE

LDA 1,04 OUTPUT WORD

DOB 1, MUX

SKPON = MUK iWAIT FOR RECEIVE WORD

JMP 1

DIB @, MUX i INPUT RECEIVE DATA

SUBH 1, B, SZR i DOES DATA MATCH?

EHALT iNQ, CHECK UAR/T, DIB, DIC

LOOP ;CONTROL LOGIC, 0. C. GATES

JSR BICYCOVE . 3 END OF SUBTEST

DATROUT 18

JSR@ = TENT?

I

TGRST

JSR@ = IDELA

RECEIVER

LDA @, QURDR

DOR 8, MUX i ENABLE RECEIVER

SUBZL Lt

DOC 1, MUX i START RECEIVER

TRANSHIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

INC 8,8 ; ENABLE TRANSMITTER

_ DOA B, MUX

SUB 8,8 i TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CLO

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

160006+LOOPBRACK+NOPRRITY+CODES+0NES TOP+CL8

JSk@ = CLR i ONLINE & DELAY FOR BAUD RATE

LDA 1, C18 i OUTPUT WORD

DOB 1, MUX

SKPDN = MUX iWAIT FOR RECEIVE WORD

JHP v4

DIB @, MUR ; INPUT RECEIVE DATA

SUBH =. 8, SZR iDOES DATA MATCH?

EHALT iNQ, CHECK URR/T. DIB, DIC

LOOP ;CONTROL LOGIC, 0. C. GATES

JSR BICYCVE sEND OF SUBTEST

DATROUT 28

JSR@ = TENT?

]

TORST

JSR@ = IDELA

RECEIVER

LDA 8, OURDR

DOA @, MUX sENABLE RECEIVER

SUBZL 1d

DOC 4, MUX i; START RECEIVER

TRANSMIT LOOPBACK, NOPRRITY. CODES, ONESTOP, CLE

INC 8,6 iENABLE TRANSMITTER

DOA @, MUX

SUB 8,8 i TURN OFF TRANSMITTER

DOC B, MUX



e858 PTID

a4

Q2 04324 986145

@3 04325 100034

Q4 04326 06134

@5 84327 424274

@6 84338 66034

Q7 84331 963634

G8 84332 900777

G9 84333 861434

18 04324 122414

14 04325 006238

12

13 04326 906227

14

15

16 04337 086226

17 04349 990082

148 84344 062677

19 4342 906120

29

24 04343 820105

22 04344 061034

23 84345 126528

24 4346 67034

25

26 04347 161408

2? 84359 061034

28 04351 102400

29 94352 e63034

38

34 04353 006145

32 04354 100034

33 84355 906134

34 84356 024385

35 84357 866034

36 04360 63634

37 04364 000777

28 04362 061434

39 84363 122444

48 04364 006238

44

42 84365 006227

43

44

45 04366 206226

46 04367 990003

47 84378 062677

48 84371 006120

49

58 04372 820185

Si 84373 661834

52 04374 126528

53 04375 067034

54

55 04376 101400

56 84377 061034

57 84480 102400

58 04481 863874

59

64 04402 086145

LCS LOOPBACK, NOPARTTY, CODES, ONESTOP, CL@

JSR. @ LINCH i OUTPUT LINE CHARACTERISTICS

100000+_OCOPBACK+NOPARITY+CODES+0NESTOP+CL@

Jsk@ = «6 LR i ONLINE & DELAY FOR BAUD RATE

LDA 1, C20 ; OUTPUT WORD

DOB 1, MUX

SKPDN = MUX iWAIT FOR RECEIVE WORD

JP wt

DIB @, MUX ; INPUT RECEIVE DATA

SUB =. @ SZR ;DOES DATA MATCH?

EHALT +NO, CHECK URR/T, DIB, DIC

LOOP iCONTROL LOGIC, 0. C. GATES

JSR BICYCE sEND OF SUBTEST

DATROUT 46

JSk@ = TENT?

I

TORST

JSk@ IDELA

RECEIVER

LDR @, QURDR

DOA @, MUX i ENABLE RECEIVER

SUBZL 4d

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

INC 9,8 ; ENABLE TRANSMITTER

COR @, MUX

SUB 8,6 i; TURN OFF TRANSMITTER

DOC 8, MUX

LUS LOOPBACK, NOPARITY, CODES, UNESTOP, CLA

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

160006+LOOPBACK +NOPAR I TY+CODES+0NESTOP+CLO

JSR@ = CLR iONLINE & DELAY FOR BRUD RATE

LDA 1,048 ; GUTPUT WORD

DOB 1, MUR

SKPDN MUX iWAIT FOR RECEIVE WORD

JMP 71

DIB @, MUX ; INPUT RECEIVE DATA

SUBE =. @, SZR ;DOES DATA MATCH?

EHALT *NO, CHECK UAR/T, DIB, DIC

LOOP ;CONTROL LOGIC, 0. C. GATES

JSR BICYCPE 3END OF SUBTEST

DATROUT 168

JSrk@ = TENT?

I

TORST

JSR@ = IDELA

RECEIVER

LDA @, QURDR

DOA @, MUX ;ENABLE RECEIVER

SUBZL 44

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, NOPRRITY, CODES, ONESTOP, CL@

INC 8,8 ;ENABLE TRANSMITTER

DOA @, MUX

SUB 8,8 i TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CLE

JSR @ LINCH ;QUTPUT LINE CHARACTERISTICS



Q@59 PTID

B1 04403 100831

G2 04404 006131

@3 84405 424311

04 04466 666034

G5 6446/7 663634

G6 84418 080777

O/ B4411 061434

G8 84412 122414

BD 04413 886238

18

14 04414 066227

12

43

14 64415 B86226

15 64416 Hedges

16 64417 0626/77

1? 64420 606120

18

19 64421 820185

20 84422 061034

21 84423 126528

ce 84424 06/7084

23

24 84425 101400

2) 84426 661034

26 84427 162408

2? 04428 663034

28

239 84431 686115

36 64432 100031

31 644323 666131

$2 64434 424314

33 84435 866834

34 84436 063634

35 84437 688777

36 64448 061434

37 84444 122414

38 04442 006230

393

46 64443 806227

41

42

43 84444 BO6226 CHS?:

44 64445 BeeBeS

45 64446 062677

46 64447 886120

4/

48 64450 628105

49 44451 061634

28 64452 126520

31 64453 467834

v2

33 64454 161408

34 84455 661034

J 64456 162480

36 84457 663034

a

38 64468 806115

09 64461 108030

66 64462 606131

1@0000+LDOPBACK+NOPARITY+CODES+0NESTOP+CLO

JSk@ _ . CLR sONLINE & DELAY FOR BAUD RATE

LDA 1, C186 s OUTPUT WORD

DOB 1, MUX

SKPDN = MUX iWAIT FOR RECEIVE WORD

JP wl

DIB 8, MUX i; INPUT RECEIVE DATA

SUB = ss. & SZR ;DOES DATA MATCH?

EMALT 3NO, CHECK URR/T, DIB, DIC

LOOP iCONTROL LOGIC. 0. C. GATES

JSR BICYCE ;END OF SUBTEST

DATROUT 208

JSk@ = = TENT?

I

TORST

JSR@ = IDELA

RECEIVER

LDA @, OURDR

DOA @, MUX ;ENABLE RECEIVER

SUBZL 14

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, NOPRRITY, CODES, ONESTOP, CL@

INC 8,8 ;ENABLE TRANSMITTER

DOR @, MUX

SUB 8,8 i TURN OFF TRANSMITTER

DOC 8, MUA

LCS LOOPBRCK, NOPARITY, CODES, ONESTOP, CLO

JSR @ LINCH — SQUTPUT LINE CHARACTERISTICS

166000+LDOPBACK+NOPARITY+CODES+0NES TOP+CLG

Jsk@ = 6 GAR ;ONLINE & DELAY FOR BAUD RATE

LDA 1, C28 ;QUTPUT WORD

DOB 1, MUX

SKPDN = MUX iWAIT FOR RECEIVE WORD

JMP v4

DIB 8, MUX INPUT RECEIVE DATA

SUB. 8 SZR iDOES DATR MATCH?

EHALT iNQ, CHECK UAR/T, DIB, DIC

LOOP ;CONTROL LOGIC, 0. C. GATES

JSR RICYCIE iEND OF SUBTEST

JSR@ = TENT?

I

TORST

J5R@ — IDELA

RECEIVER

LDA 8, QUADR

DOA @, MUX iENABLE RECEIVER

SUBZL 1.14

DOC 1, MUA + START RECEIVER

TRANSMIT NOLOOP, NOPARITY. CODES, ONESTOP, CL8

INC 8,8 ;ENABLE TRANSMITTER

DOR @, MUX

SuB 0,8 i TURN OFF TRANSMITTER

DOC @, MUX

LCS NOLOOP, NOPARITY, CODES, ONESTOP, CL@

JSR @ LINCH ;QUTPUT LINE CHARACTERISTICS

10@8@0+HOLOOP+NOPARITY+CODES+0NESTOP+CL6

Jske =. CLR



6868 PTID

G1 64463 624323

G2 04464 866834

03 84465 686123

B4 04466 661434

@5 64467 122415

G6 64478 086238

Of 64471 086231

68 64472 886226 C38:

69 64473 BBb083

16 64474 862677

14 84475 986120

12 64476 062677

13 64477 886120

14

15 64588 628165

16 64561 661034

4? G4582 126520

18 64363 667034

19

28 64504 161400

21 64505 861034

22 84306 142400

23 B4507 863834

24

20) 64518 606115

26 4511 160231

27

28 84512 866131

29 4513 824316

28 84514 866834

341 4515 063634

32 84516 800777

33 84517 061434

34 84528 122414

33 84521 006236

36

Sf 84522 066227

38

39

48 @4323 B86226 (O39:

44 04524 @90002

42 84525 062677

43 04526 606128

44

45 84527 420105

46 84538 861034

47 94534 126528

48 84532 a67834

49

50 a4533 101400

51 84534 061034

52 64535 102400

53 84536 063834

54

55 04537 @86145

56 84540 100434

57

58 04541 006134

59 94542 024342

68 04543 866034

LDA 1,037? i TRANSMIT ALL ONES WITH

DOB = - 1, MUX i LOOPBACK OFF

Jsk@ = [DELI

DIB @, MUX

SUBt =. 1.8, SNR iNO DATA RETURNED (OK)

EHALT i CHECK LOOPBACK GATES, UAR/T

LOOPX

JSR@ TENT?

I

TORST

JSk@ = IDELA

TORST

Jske@ =: IDELA

RECEIVER

LDA @, QUADR

DOA @, MUX ; ENABLE RECEIVER

SUBZL Li

DOC 4, MUX > START RECEIYER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CLi

INC 4,6 iENABLE TRANSMITTER

DOA 8, MUX

SUB 88 i TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, NOPRRITY, CODES, ONESTOP, CL4

JSR @ LINCH i QUTPUT LINE CHARACTERISTICS

10@000+LOOPBACK+NOPARITY+CODES+ONESTOP+CL1

DATACHECK eve i TRANSMIT WITH CLA

Jske =. CLR

LDA 1, C252 i; OUTPUT ONE WORD

DOB 1, NUK

SKPDN = MUX iWAIT FOR RECEIVER COMPLETE

JP i

DIB B, MUX

SUB =—s-« 1. 6, SZR iDOES RECEIVE WORD MATCH?

EHALT 3NO. CHECK URR/T

LOOP |

JSR @ICYC7E +END OF SUBTEST

JSR@ = «TENT? i TRANSMIT WITH CL2

I

TORST

JSke = IDELA

RECEIVER

LDA @, OUADR

DOA 8, MUX ;ENABLE RECEIVER

SUBZL LA

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK: NOPRRITY, CODES, ONESTOP, CL2

INC 6,8 sENABLE TRANSMITTER

DOA @, MUX

SUB 8,8 i TURN OFF TRANSMITTER

DOC 6, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL2

JSR @ LINCH i OUTPUT LINE CHARACTERISTICS

1@6000+LOOPBACK+NOPAR ITY+CODES+ONESTOP+CL2

DATACHECK 125

Joke =. AR

LDA 1, C125 ; OUTPUT ONE WORD

DOB 1, MUX



4661 PTID

@1 84544 063654

G2 84545 080777

@3 44546 061434

O4 84547 122414

@5 84558 606238

66

B/ 645351 066227

Fess J0$ 860803

12 84354 6626/77

13 64355 906120

14

15 44556 628165

16 84557 861634

1? 64568 126528

18 64561 867834

19

28 84562 161400

21 84563 661034

22 84564 102400

23 84565 663034

24

20 84566 @46115

26 84567 160631

ef

28 64578 686131

29 84571 824316

36 84572 66834

31 64573 063634

$2 84574 BBO777

$3 84575 661434

34 84576 122414

35 84577 86238

36

$f 64608 886227

38

39 84661 606226 (B41:

46 84602 880803

44 84603 062677

42 84604 606120

43

44 84605 @20185

45 84606 061634

46 84687 126528

47 64618 667034

48

49 4611 161408

38 64612 461834

Di 4613 162408

32 64614 063034

33

34 64615 606115

DO 64616 160871

36

O¢ 84617 806131

38 84626 424312

39 64621 666034

68 04622 063634

64552 686226 0B48:

a4

SKPDN = MUK iWAIT FOR RECEIVER COMPLETE

IMP wd

DIB @, MUX

SUB =—ss« LL © SZR iDOES RECEIVE WORD MATCH?

EHALT 3NO, CHECK UAR/T

LOOP

JSR BICYC7E iEND OF SUBTEST

JSR@ = TENT?

I

TORST

Jsk@ = IDELA

RECEIVER

LDA @, QUADR

DOA @, MUX + ENABLE RECEIVER

SUBZL LI

DOC 1, MUX ; START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL3

INC 6,8 ; ENABLE TRANSMITTER

DOA 8, MUX

SUB 8,8 i TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL3

JSR @ LINCH ;QUTPUT LINE CHARACTERISTICS

160608+_OOPBACK+NOPAR I TY+CODES+ONES TOP+CL3

DATACHECK ede i TRANSMIT USING CLOCK 3

JSk@ 8 .C1R

LDA 1, C252 ; OUTPUT ONE WORD

DOB 1, MUR

SKPDN MUX iWAIT FOR RECEIVER COMPLETE

JMP 1

DIB @, MUX

SUB =. & SZR ;DOES RECEIVE WORD MATCH?

EHALT +NO, CHECK URR/T

LOOP

JSR @ICYC7E ;END OF SUBTEST

JSR@ = TENT? iCHECK 2 STOP BITS TRANSMISSION

I

TORST

Jsk@ = [DELA

RECEIVER

LDA 8, DUADR

DOA 6, MUX + ENABLE RECEIVER

SUBZL Lf

DOC 4, MUX ;STRRT RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, TWOSTOP, CL@

INC 08 ;ENABLE TRANSMITTER

DOR @, MUX

SUB 4,8 i TURN OFF TRANSMITTER

DOC 8, MUX

LCS LOOPBACK, NOPARITY, CODES, TWOSTOP, CL8

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

180000+LOQOPBACK+NOPAR I TY+CODES8+ THOS TOP+CL@

DATACHECK 125

Jsk@ = 6 GR

LDA 1, C125 i OUTPUT ONE WORD

DOB 1, BUX

SKPDN = MUK ;WAIT FOR RECEIVER COMPLETE



G662 PTID

G1 04623 eB8777

G2 84624 061434

@3 84625 122414

04 84626 006228

cm)

G6 64627 406227

B/

88

89 84638 886226 Ce42:

10 64631 Beee83

14 64632 862677

12 84633 006120

13

14 64634 @20105

15 64625 061034

16 64636 126528

1/7 O4637 867054

18

19 64648 101408

208 84641 061034

21 84642 162408

Z2 84643 863834

23

24 64644 606115

ao 04645 1@0821

26

2? 64646 606131

28 84647 824312

29 84650 B66034

36 84651 863634

31 84652 600777

32 84653 061434

33 84634 122444

34 84655 686230

3

36 84656 806227

3f

38

39 8465/7 606226 C43:

46 64668 BEbR03

44 84661 462677

42 84662 086120

43

44 84665 G20185

45 04664 961034

46 64665 126520

4/7 84666 66/7034

48

49 6466/7 101400

38 84678 061034

Oi 64671 162400

32 64672 063834

23

34 84673 86115

J) 04674 160011

36

3? 84675 606131

38 84676 624306

39 64677 866034

60 64708 863634

JP a

DIB = =—s—«@, MUR

SUB =. SZR iDOES RECEIVE WORD MATCH?

EHALT 3NO, CHECK URR/T

LOOP

JSR RICYC ;END OF SUBTEST

JSR@ = TENT? i CHECK 7 LEVEL CODE

I

TORST

JSR@ = IDELA

RECEIVER

LDA @, QUADR

DOA @, MUX i ENABLE RECEIVER

SUBZL Li

DOC 1, MUS i START RECEIVER

TRANSMIT LOOPBACK: NOPARITY, CODE?, ONESTOP, CL@

INC 8,8 ;ENABLE TRANSMITTER

DOA @, MUX

SUB 8,8 i TURN OFF TRANSMITTER

DOC ¥, MUX

LCS LOOPBACK, NOPARITY, CODE?, ONESTOP, CL@

JSR @ LINCH s OUTPUT LINE CHARACTERISTICS

100000+LOOPBACK+NOPRR I TY+CODE7+0NESTOP+CLO

DATACHECK 125

JSR@ CLR

LOR 4, C125 ;OUTPUT ONE WORD

DOB LL MUX

SKPDN MUX ;WAIT FOR RECEIVER COMPLETE

Ppt

DIB = MUX

Sub 1,8, SZR ;DOES RECEIVE WORD MATCH?

EHALT ;NO, CHECK UAR/T
LOOP |
JSR «@ICYCE ;END OF SUBTEST

JSR@ TENT? ;CHECK 6 LEVEL CODE

I

IORST

Jsr@ —IDELA

RECEIVER

LDA —«@, QUAD

DOA = MUX ;ENABLE RECEIVER

Sub. 4

DOC LMU ; START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODE6, ONESTOP, CLA
INC | (88 ;ENABLE TRANSMITTER

DOA MUX

UB OB ; TURN OFF TRANSMITTER

DOC, MUX

LCS LOOPBACK, NOPARITY, CODE6, ONESTOP. CLO

JSR @ LINCH ;QUTPUT LINE CHARACTERISTICS

100000+_DOPBACK+NOPARITY+CODEG+0NESTOP+CL2

DATACHECK v2

JSk@ =. CLR

LDA 1, C32 + OUTPUT ONE WORD

DOB 1, MUX

SKPON = MUX iWAIT FOR RECEIVER COMPLETE



GO63 PTID

G1 84701 000777

@2 04782 061434

@3 64703 122414

64 04704 B86238

i)

G6 84785 086227

7

88 04786 086226 CO44:

89 84787 BBBeES

18 64716 062677

14 64714 06120

12

13 64712 628105

14 64713 661034

15 64714 126520

16 84715 867834

17 :

18 84716 161408

19 84717 061034

24 84728 162408

21 84724 063834

22

23 84722 086115

24 84723 160G01

od

26 64724 B86131

ef 84725 424275

28 84726 66054

29 84727 863634

36 84738 600777

31 64731 661434

32 B4732 122414

33 04733 686236

34

$5 64734 806227

36

$f 84735 86226 (B45:

28 84736 GOGBES

39 B473? G62677

46 64740 006120

44

42 64741 26105

43 04742 061034

44 84743 126528

45 04744 867034

46

47 84745 101400

48 04746 461634

49 04747 162400

34 84758 862034

4

J2 64751 86115

JS 84752 160833

o4

Jo 64753 G06131

36 84734 624323

Of 64795 666834

J8 64756 463634

39 8475/7 BBO777

68 84768 061434

JEP vi

DIB _ @, MUX

EHALT iNO, CHECK UAR/T

LOOP

JSR BICYC7E ;END OF SUBTEST

Jsk@ TENT? iCHECK 5 LEVEL CODE

I

TORST

JSR@ = IDELA

RECEIVER

LDA 8, QUADR

DOA 8, MUX ;ENABLE RECEIVER

SUBZL Li

DOC 1, MUX ; START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

INC 8,8 + ENABLE TRANSMITTER

DOA @, MUR

SUB a6 i TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK. NOPARITY, CODES, ONESTOP, CL@

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

16@0@0+L_OOPBACK+NUPAR I T'Y+CODES+0NESTOP+CLE

DATACHECK 2)

JsR@ =. CLR

LDA 1, C25 iOUTPUT ONE WORD

DOB 1, MUX

SKPDN MUX iWAIT FOR RECEIVER COMPLETE

JMP v1

DIB 4, MUX

SUBR = & SZR iDOES RECEIVE WORD MATCH?

EHRLT 3NQ, CHECK UAR/T

LOOP

JSR BICYCPE iEND OF SUBTEST

JSk@ = TENT? iCHECK PARITY GENERATION (ODD)

I

TORST

JSR@ IDELA

RECEIVER

LDA @, QUADR

DOA @, MUR iENABLE RECEIVER

SUBZL L141

DOC 1, MUX ; START RECEIVER

TRANSMIT LOOPBACK ODDPARITY. CODES, ONESTOP, CL@

INC 8,8 ;ENABLE TRANSMITTER

DOA @, MUX

SUB 4, 8 i; TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, ODDPARITY. CODES, ONESTOP, CL@

JR @ LINCH i; OUTPUT LINE CHARACTERISTICS

100000+LDOPBACK+ODDPAR I TY+CODES+0NES TOP +CL 8

DATACHECK Sf?

JsrR@ =F LR

LDA 1,037? ; OUTPUT ONE WORD

DOB 4, MUX

SKPDN = -MUK iWAIT FOR RECEIVER COMPLETE

JP vl

DIB @, MUX



e864 PTID

@1 84761 122414

G2 04762 066238

83

B4 84763 886227

6

66 04764 086226 Ch46:

Q/ 04765 BRRee3

88 84766 662677

69 84767 806120

19

11 84778 620105

12 64771 B61034

13 84772 126520

14 84773 067034

15

16 04774 161408

1? 84775 061034

18 64776 142460

19 84777 663034

20

21 85688 606115

22 85001 180055

23

24 63062 606131

20 G5803 424313

26 65604 666034

27 65885 863634

28 65806 008777

23 G5807 661434

38 @5618 122414

341 O5¢11 886238

$2

$3 @5612 606227

$4

33

36 G5413 606226 Cad?:

37 05814 GaRees

38 G5815 862677

39 5616 686120

46

441 65¢17 820165

42 5828 961034

43 @5624 126520

44 @5022 867834

45

46 6562 161408

47 85024 861034

48 @5425 162468

49 65626 063834

3

341 65827 606115

32 65828 100073

33

34 65031 686151

J BO32 824323

36 45033 866024

3? 85634 862634

08 G5835 668777

39 @5836 661434

68 6503? 122414

SUB = L @ SZR iDOES RECEIVE WORD MATCH?

EHALT - iNQ, CHECK URR/T

LOOP

JSR BICYC7E iEND OF SUBTEST

JSR@ = TENT? i CHECK PARITY GENERATION (EVEN)

I

TORST

JSR@ = IDELA

RECEIVER

LDA @, QUADR

DOA @, MUX i ENABLE RECEIVER

SUBZL Lt

DOC 1, MUX i START RECEIVER

TRANSHIT LOOPBACK, EVENPARITY, CODES, ONESTOP, CL@

INC 8.8 ; ENABLE TRANSMITTER

DOA @, MUX

SUB 6,8 i; TURN OFF TRANSMITTER

DOC B, MUX

LCS LOOPBACK, EVENPARITY, CODES, ONESTOP, CLO

JSR @ LINCH sOUTPUT LINE CHARACTERISTICS

100000+LOGPBACK+EVENPARI TY+CODES+ONESTOP+CL6

DATRCHECK 177

JsR@ = 6 LR

LDA 1, C10? iDUTPUT ONE WORD

DOB 1, MUX

SKPON = UK iWAIT FOR RECEIVER COMPLETE

JMP vt

DIB @, MUX

SUB =: 1. SZR iDOES RECEIVE WORD MATCH?

EHALT 3NO, CHECK URR/T

LOOP

JSR BICYC7E iEND OF SUBTEST

JSR@ = TENT? ; MAXIMUM BIT GENERATION

I

TORST

JSR@ = IDELA

RECEIVER

LOA 8, QUADR

DOA @, MUX sENABLE RECEIYER

SUBZL oid

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, ODDPARITY, CODES, THOSTOP, CLO

INC 8,8 ; ENABLE TRANSMITTER

DOA @, MUX

SUB 8,8 i TURN OFF TRANSMITTER

DOC 8, SUX

LCS LOOPBACK, ODDPRRITY, CODES, TWOSTOP, CL@

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

100006+LOOPBACK+0DDPARITY+CODES+ THOS TOP+CLO

DATACHECK 30?

Jsk@ =. CLR

LDR 1,037? i OUTPUT ONE WORD

DOB 1, MUX

SKPDN = MUK iWAIT FOR RECEIVER COMPLETE

JMP 1

DIB @, MUX

SUB = 1,8, SZR iDOES RECEIVE WORD MATCH?



@@65 PTID

@1 65840 806228

G2

@3 85841 O86227

64

G5 G5842 B66226 (O48:

86 65843 GEnGes

47 65444 862677

@8 @5845 906120

89

16 65846 620165

11 65847 661034

12 5058 126520

43 65851 067034

4

15 @5@52 161408

16 85853 861034

17 65634 162460

18 85855 663034

19

26 G03 886115

21 G565/ 160833

22

23 05660 806131

24 G561 424315

20 5062 866834

26 B5063 063634

2¢ B5064 600777

28 @5865 661434

29 B5066 122414

36 G56? 606238

$4

32 45078 806227

33

34 65071 G86226 (B49:

3 65872 GGH003

46 B5673 862677

37 65874 @06120

$8

39 85079 828183

49 65076 461034

44 5877 126520

42 85108 067034

43

44 @5161 161400

45 @5102 061034

46 45103 102400

47 @5164 663634

48

49 @5185 @86115

06 65106 168835

Jt

32 45187 686131

33 @5118 424323

34 @5111 866034

J @5142 663634

36 85113 88777

Of 45114 661434

38 85115 122414

39 5116 686238

68

EHALT iNQ, CHECK URR/T

LOOP

JSR BICYC%E ;END OF SUBTEST

JSR@ = TENT? sOPPOSITE PARITY (NO BIT

|

TORST

JSR@ © IDELA ; GENERATION)

RECEIVER

LDA @, QUADR

DOA B, MUR i ENABLE RECEIVER

SUBZL L141

DOC 1, MUX i; START RECEIVER

TRANSMIT LOOPBACK, GDDPARITY, CODES, ONESTOP, CL@

INC 0,8 iENABLE TRANSMITTER

DOA 8, MUX

SUB 8,6 i TURN OFF TRANSMITTER

DOL @, MUX

LCS LOOPBACK, ODDPRRITY. CODES, ONESTOP, CL@

JSR @ LINCH ;QUTPUT LINE CHARACTERISTICS

10@0G0+L COPBACK +ODDPARI TY+CODES+0NESTOP+CL@

DATACHECK 17? iDATA ALREADY ODD PRRITY

JSk@ =. CLR

LDA 1,C1?? ;QUTPUT ONE WORD

DOB 1, MUS

SKPDN = NUK iWAIT FOR RECEIVER COMPLETE

JMP vt

DIB 8, MUX

SUB# =. @, SZR *DOES RECEIVE WORD MATCH?

LOOP

JSR BICYOE +END OF SUBTEST

JSR@ TENT? ; OPPOSITE PARITY (NO BIT

I

TORST

Jsk@ IDELA i GENERATION)

RECEIVER |

LDA @, OURDR

DOA @, MUX i ENABLE RECEIVER

SUBZL Li

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, EVENPARITY, CODES, ONESTOP, CL@

INC 8.6 sENABLE TRANSMITTER

DOR 8, MUX

SUB 8,8 i TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, EVENPARITY, CODES, ONESTOP, CLO

JSR @ LINCH ;OUTPUT LINE CHARACTERISTICS

108000+_DOPBACK+EYENPAR I TY+CODES+0NES TOP+CL@

DATACHECK 377 iDATA ALREADY EVEN PARITY

JSR@ =. CLR

LDA 1, C3?? + OUTPUT ONE WORD

DOB 1, BUX

SKPDN = MUX iWAIT FOR RECEIVER COMPLETE

JP wt )

DIB @, MUX

SUBH = 1,8, SZR iDOES RECEIVE WORD MATCH?

EHALT iNO, CHECK UAR/T

LOOP



8866 PTID

@1 @5117 @86227

G2

3

04 05120 086226 COSB:

@5 @i2t eeaee3

06 B5iz2 662677

87 @5123 606120

88

69 @5124 828165

16 @5125 061034

14 5126 126520

12 @5127 067634

13

14 45138 101468

15 @5131 661034

16 @5132 102408

1? W133 463834

18

19 5134 866115

26 85135 100031

24 G51%6 806131

22 G13? 824323

23 85148 @66034¢

24 #5141 863634

2) B142 B08777

26 5143 862434

ef B144 161084

28 @5145 686238

29 $5146 O86231

36 514? 806226 CHL:

$1 5150 G88083

$2 5151 862677

33 G5152 66128

34

33 45153 628165

36 45154 661634

37 85159 126520

38 05136 867034

$3

46 @515/ 161468

41 8516@ 661034

42 05161 162400

43 @5162 663034

44

45 @5163 686115

46 45164 106033

47

48 65165 606131

49 85166 424323

36 @5167 066834

Ji 85170 063634

v2 45171 808777

03 O5172 062434

34 @5173 624246

wo 8174 123414

36 @5175 606238

ov

38 65176 606227

39

68

JSR BICYC7E ;END OF SUBTEST

Jsk@ = TENT? i; CHECK NO ERRORS ON GOOD

I

TORST

JSk@ = IDELA + TRANSMISSION

RECEIVER

LDA 8, QUADR

DOA @, MUX + ENABLE RECEIVER

SUBZL 1

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, NOPRRITY, CODES, ONESTOP, CLA

INC 8,9 + ENABLE TRANSMITTER

DOA @, MUX

SUB 8,4 i; TURN OFF TRANSMITTER

DOC 8, BUX

LCS LOOPBACK, NOPRRITY, CODES, ONESTOP, CL

JSR @ LINCH ;QUTPUT LINE CHARACTERISTICS

108800+. COPBACK+NOPAR ITY+CODES+0NESTOP+CLB

Jsk@ = «6 AR

LDA 1,037?

DOB 1, MUX

SKPON = MUX

JMP wt

DIC @, MUX i INPUT STATUS WORD

MOY 8, 8 SZR

EHALT iCHECK DIC CONTROL, 0. C.

LOOP i GATES, UAR/T

JSk@ = TENT? ;STATUS [5 ZERO WITH ODD PARITY

I

TORST

JSR@ —-IDELA

RECEIVER

LDA 8, OURDR

DOA @, MUX SG ENABLE RECEIVER

SUBZL Li

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, ODDPRRITY, CODES, ONESTOP, CL@

INC 8,6 i ENABLE TRANSMITTER

DOA @, MUX

SUB 8,8 ; TURN OFF TRANSMITTER

DOC 8, MUX

LCS LOOPBRCK: ODDPARITY, CODES, ONESTOP, CL8

JSR @. LINCH s OUTPUT LINE CHARACTERISTICS

10@000-+_DOPBACK+ODDPARITY+CODES+0NESTOP+CL@

STATUS 377, 4, S52R

Joke = «6 AR + ONLINE WITH NIOC & DELAY FOR BAUD RATE

LDA 1,037? TRANSMIT DATA

DOB 1, MUX

SKPDN = AUK

JP ct

DIC 4, MUX i INPUT STATUS WORD

LDA 1,04 ;LOAD MASK

AND =: 18, SZR #CHECK STATUS

EHALT i; CHECK UAR/T PRIR

LOOP

JSR RICYOE ;END OF SUBTEST



Be6/ PTID

G1 85177 86226 C852:

62 @5208 80G003

@3 @5201 662677

84 B5282 086120

6

G6 G5283 20165

G7 G5204 061034

68 65205 126520

G9 85206 667834

18

11 @5287 161460

12 65218 661034

13 5241 162408

14 G5242 863034

45

16 @52413 686115

1? @5214 10@835

18

19 @5215 606131

26 85216 424313

21 85217 866034

22 65220 863634

23 O22 BON?77

24 W222 862434

2) W223 24246

26 W224 123414

2? B5223 806238

28

29 85226 086227

36

34

32 O22? 86226 (B53:

33 G3230 BGO803

34 85231 662677

33 5232 606120

36

3? 85233 820103

38 G5234 61034

39 @235 126526

48 65236 967034

44

42 G5237 161460

43 65248 661034

44 65241 102408

45 G242 463034

46

47 G5243 006115

48 #5244 106071

43

38 65245 Be6131

Si 85246 824323

J2 85247 866034

93 G5258 063634

34 85251 860777

W) B22 862434

06 W253 824263

of @5234 123414

38 65299 686228

39

68 G5256 606227

JSR@ so TENT? iSTATUS IS ZERO WITH EVEN PRRITY
I

TORST

Jsk@ IDELA

RECEIVER

LDA 8, QURDR

DOA @, MUX iENABLE RECEIVER

SuB2zL 4d

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, EVENPARITY, CODES, ONESTOP, CLO

INC 0,8 iENABLE TRANSMITTER

DOA 8, MUX

SUB 8,8 i; TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, EVENPARITY, CODES, ONESTOP, CLO

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

188000+_COPBACK+EVENPARITY+CODES+ONESTOP+CLB

STATUS 177, 4. 52R

Jsk@ =. CLR ;ONLINE WITH NIOC & DELAY FOR BAUD RATE

LDA 1, C17? i; TRANSMIT DATA

DOB 1, BUX

SKPDN = MUX

JP wt

DIC @, MUX i INPUT STATUS WORD

LDA 1,04 i LOAD MASK

ANDt = 1,8, S2R i CHECK STATUS

EHALT i CHECK URR/T PAIR

LOOP

J&R BICYCPE sEND OF SUBTEST

JSR@ = LENT? iSTATUS IS ZERO WITH 2 STOP BITS

I]

TORST

JSR@ = IDELA

RECEIVER

LDA 8, QURDR

DOA 3, MUS ;ENABLE RECEIVER

SUBZL = L4

DOC 1, UA i STRRT RECEIVER

TRANSMIT LOOPBACK: NOPARITY, CODES, THOSTOP, CL@

INC 8,8 ;ENRELE TRANSMITTER

DOR @, MUX

SUB 8,8 ; TURN OFF TRANSMITTER

DOC 8, BUS

LCS LOOPBACK, NOPARITY, CODES, TWOSTOP, CL@

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

16000+_O0PBACK+NOPARITY+CODES+ THOS TOP+CL@

STATUS 377, 18, S2R

Jsrke = CLR i ONLINE WITH NIOC & DELAY FOR BAUD RATE

LDA 1, C37? i TRANSMIT DATA

DOB 1, MUX

SKPON = MUX

JMP wt

DIC 8, MUX ; INPUT STATUS WORD

LDA 1, C18 i LORD MASK

RND# =6. 1. 8, SZR iCHECK STATUS

EHALT i CHECK UAR/T PAIR

LOOP

JSR RICYCE iEND OF SUBTEST



@868 PTID

61

@2 @5257 886226 (054:

03 @5268 680803

64 65261 062677

85 @5262 886120

66

87 85263 826165

88 85264 061034

89 85265 126528

16 85266 067034

14

12 65267 161408

13 5278 661634

14 @271 162460

15 @272 663834

16

17 G5273 806115

48 85274 10021

49

26 G27) 686131

21 #5276 624313

22 B27? 866834

23 B5388 863634

24 @5201 600777

20 W382 862434

26 @5383 824263

2? 85304 123414

28 5385 806238

29

36 E506 886227

34

$2 8530? 486226 COD:

33 85318 G80803

34 @s1i 662677

39 65312 606120

36

3? @5313 20185

38 65314 661034

39 #315 126520

48 5316 867034

44

42 @5317 161400

43 G5320 861034

44 #5321 162408

45 @s22 863034

46

47 65323 686115

48 5324 100061

49

34 85325 606131

Di @5326 824313

v2 45327 066834

93 85338 863634

34 85331 880777

J B5s32 062434

36 B5333 824263

J? 45334 123414

38 5335 806238

39

68 05336 686227

JSke TENT? iCODE LEVEL 7 DOES NOT GENERATE

I

TORST

Jsk@ IDELA iPRAMING ERROR

RECEIVER

LDA 6, QUADR

DOA @, MUX ; ENABLE RECEIVER

SUBZL Li

DOC 1, MUX i; START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODE?, ONESTOP, CL@

INC 8,8 ;ENABLE TRANSMITTER

DOA @, MUX

SUB 8, 8 i TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, NOPARITY, CODE?, ONESTOP, CLO

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

100000+LOOPBACK+NOPAR I TY+CODE7+0NESTOP+CLB

STATUS 177,18, 52R

JSR@ = «6 CLR s ONLINE WITH NIOC & DELAY FOR BAUD RATE

LOA 1, C177 i TRANSMIT DATA

DOB 1, MUX

SKPDN = MUA

JP 71

DIC @, MUX ; INPUT STATUS WORD

LDA 1, C18 iLOAD MASK

AND@¢ = 1,8, SZR i CHECK STATUS

EHALT ; CHECK UAR/T PAIR

LOOP

JSR BICYC7E iEND OF SUBTEST

JoR@ = TENT? i STATUS ZERO WITH CODE LEVEL 7,

I

TORST

JSR@ = IDELA i2 STOP BITS

RECEIVER

LDA @, OUADR

DOA 8, MUX sENABLE RECEIVER

SUBZL Ld

DOC 1, MUX ; START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODE?, THOSTOP, CLO

INC 8,8 | ;ENABLE TRANSMITTER

DOA @, MUX

SUB 8,6 ; TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, NOPARITY, CODE?, TWOSTOP, CL8

JSR @ LINCH ;QUTPUT LINE CHARACTERISTICS

188000+LOOPBACK +NOPARITY+CODE 7+ THOS TOP+CL@

STATUS 177,16, 52R

Jsk@ =. CLR i ONLINE WITH NIOC & DELAY FOR BAUD RATE

LDA 1, Ci?? i TRANSMIT DATA

DOB 1, MUX

SKPDN = MUK

JP 71

BIC @, MUX i INPUT STATUS WORD

LDA 1, (18 i LORD MASK

AND =61,6,52R i CHECK STATUS

EHALT i CHECK UAR/T PAIR

LOOP

JSR @ICYC%E i END OF SUBTEST



@669 PTID

61

62

O3 G5337 BB6226 CB56:

@4 85348 BRBee3

@5 #5341 862677

06 W242 806120

7

@8 05343 820165

89 05344 061034

16 65345 126520

11 65346 667034

12

13 85347 101460

14 @525@ 061634

15 @5351 162408

16 G5352 665034

17

18 65353 086115

19 @5354 160611

20

é1 #5355 606131

22 05356 424316

23 B5357 866034

24 45268 063634

2) 95361 880777

26 85362 B62434

2? 85363 824263

28 #5364 123414

29 05365 686238

38

31 85366 686227
2 |

33

$4 5367 @86226 (B37:

35 65378 868083

$6 @5371 862677

37 Os?2 be6120

38

39 85373 826185

46 45374 661034

41 85375 126328

42 5376 667034

43

44 85377 101480

45 65408 #61634

46 65401 162400

47 G5482 865034

48

49 65403 666115

36 45464 168051

St

32 465 B06131

33 45406 924316

04 5467 666034

a G5418@ 463634

36 @5411 080777

Jf @5412 862434

38 G5413 424263

39 45414 123414

68 O415 886238

JSR@ = TENT? i STATUS IS ZERO

;ENABLE RECEIVER

i START RECEIVER

LOOPBACK, NOPARITY, CODE6, ONESTOP, CL@

iENABLE TRANSMITTER

i TURN OFF TRANSMITTER

LOOPBACK, NOPRRITY, CODE, ONESTOP. CL@

I

TORST

JSR@ = IDELA

RECEIVER

LDA @, QURDR

DOA @, MUX

SUBZL «14

DOC 1, BUX

TRANSMIT

INC 8,8

DOA B, MUX

SUB 6,8

DOC @, MUX

LCS

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

180000+LOOPBACK+NOPARITY+CODE6+ONESTOP+CL@

STATUS 77,10, S2R

Jsre@ =F CLR

LDA LC?7

DOB 1, MUX

SKPDN = MUX

JP wt

DIC @, MUX

LDA 1,018

AND = 1, 4, 52R

EHALT

LOOP

JSR BICYC7E

JSR@ = TENT?

I

TORST

JSk@ —IDELA

RECEIVER

LOA @, QUADR

DOA @, MUX

SUBZL Ld

DOC 1, MUR

TRANSMIT

INC 4,6

DOA @, MUX

SUB 8,8

DOC @, MUX

iONLINE WITH NIOC & DELAY FOR BAUD RATE

i TRANSMIT DATA

; INPUT STATUS WORD

;LORD MASK

i CHECK STATUS

_ 3 CHECK URR/T PAIR

+ END OF SUBTEST

iSTATUS IS ZERO

;ENABLE RECEIVER

; START RECEIVER

LOOPBACK, NOPARITY. CODE6. THOSTOP, CL@

;ENABLE TRANSMITTER

i TURN OFF TRANSMITTER

LCS LOOPBACK, NOPARITY, CODE6, TWOSTOP, CL@

JSR @ LINCH ;QUTPUT LINE CHARACTERISTICS

10@0@0+L COPBRCK+NOPARITY+CODE6+ THOS TOP+CLG

STATUS 77,18, S2R

JSk@ CLR

LDA L077

DOB 1, MUR

SKPON = MUA

JP 71

DIC 8, MUX

LDA 1,018

AND =: 1,4, SZR

EHALT

;ONLINE WITH NIOC & DELAY FOR BRUD RATE

i; TRANSMIT DATA

i INPUT STATUS WORD

i LORD MASK

i; CHECK STATUS

i CHECK UAR/T PAIR



e876 PTID

Ot

@2 85416 686227

a3

04 O5417 086226 C858:

B 65420 egeees

G6 @3421 662677

B? 85422 606120

a8

69 65423 428165

18 65424 61034

14 65425 126528

12 65426 667034

13

14 5427 161408

13 5436 661634

16 5431 102400

1? @5432 863034

18

19 45433 866115

28 85434 100001

24

22 45435 086131

23 45436 824304

24 85437 666834

2) 45448 063634

26 85441 060777

2? 85442 662434

28 O5443 024263

23 65444 123414

36 85445 606230

$4

32 85446 O86227

$3

34

35 85447 G6226 C859:

36 G545@ GbG0G3

3? $5451 662677

38 G5452 666120

39

48 5453 826185

41 65434 661034

42 #5455 126528

43 G5456 067034

44

45 @5457 161400

46 G5468 061634

47 @5461 102480

48 5462 063034

49

34 @5463 886115

Di 85464 100641

Je

03 @5465 666131

34 @5466 824304

Jo 5467 066034

36 85478 063634

3? 65471 608777

38 4/2 062434

39 5473 824263

68 5474 123414

LOOP

JSR @ICYC?E sEND OF SUBTEST

Jsk@ = TENT? i STATUS 15 ZERO

I

TORST

JSk@ IDELA

RECEIVER

LOA @, QURDR

DOA 6, MUX ;ENABLE RECEIVER

SUBZL Lt

DOC 1, MUX i START RECEIVER

TRANSMIT LOOGPBACK, NOPARITY CODES, ONESTOP, CL@

INC 9,8 ;ENABLE TRANSMITTER

DOA @, MUX

SUB 0,8 i; TURN OFF TRANSMITTER

DOL @, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CLE

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

10@080+LOOPEACK+NOPRR I TY+CODES+0NESTOP+CLO

STATUS 37,18, 52R

JSR@ = CLR ;ONLINE WITH NIOC & DELAY FOR BRUD RATE

LDR 1, C3? ; TRANSMIT DATA

DOB 1, BUX

SKPON = MUK

JHP v1

DIC @, BUX i INPUT STATUS WORD

LDA 1,018 + LORD MASK

AND =. & SZR i CHECK STATUS

EHALT ; CHECK UAR/T PAIR

LOOP

JSR @ICYCPE iEND OF SUBTEST

JSk@ = TENT? i STATUS IS ZERO

I

TORST

JSR@ = IDELA

RECEIVER

LDA 8, GURDR

DOA 8, MUX ; ENABLE RECEIVER

SUBZL oid

DOC 1, MUX ; START RECEIVER

TRANSMIT LOOPBACK, NOPARITY. CODES, TWOSTOP, CL@

INC 0,8 ;ENABLE TRANSMITTER

DOA @, MUX

SUB 8,4 ; TURN OFF TRANSHITTER

DOC @, MUX

LCS LOOPBRCK, NOPARITY, CODES, THOSTOP, CL@

JSR @ LINCH ;OUTPUT LINE CHARACTERISTICS

108000+_DOPBACK +NOPARITY+CODES+ TWOSTOP+CL@

STATUS 37,18, S2R

JSR@ . CLR ;ONLINE WITH NIOC & DELAY FOR BAUD RATE

1,037 i; TRANSMIT DATA

1, BUX

MUR

71

@, MUX + INPUT STATUS WORD

1,018 i LOAD MASK

1, 8, SZR i CHECK STATUS



0871 PTID

G1 G5475 08628

G2

B3 65476 606227

64

6

66

7

EHALT i CHECK UAR/T PAIR

LOOP

JSR RICYCE sEND OF SUBTEST

; TURN OFF MATED RECEIVER

68 05477 820185 C@59A: LDA 8, QUADR

89 85508 061034

18 @5581 102400

11 5502 063834

12 65583 060401

13

14

15 @5504 806226 COED:

16 65585 e0R8e3

17 @5386 662677

18 @5587 686128

19

26 @5518 626106

21 85514 661834

2

23 W512 806115

24 85513 16b822

29 #9914 162528

26 @5515 663034

27 @6516 820105

28

29 @5517 161468

36 85520 061034

31 @352i 102408

$2 W522 663034

33

34 5523 686115

45 69524 168028

46 W525 886131

3? G55926 B24S23

48 W527 666854

39 @5938 606123

46 @3531 663634

41 G52 886238

42 @5533 666231

43

44

45 G5534 686226 CO6OR:

46 G93 BB0G03

47 05556 662677

48 65537 686120

49

38 65548 820106

OL Gh541 061034

Je

33 @5542 606115

34 @5543 108822

DY @5544 162528

36 83545 663834

Of 85546 626105

38

59 G54? 161400

68 @5558@ 061634

DOA @, MUR

SUB 6,6

DOC 6, MUX

JHP C668

; GENERATE FRAMING ERRORS, PARITY ERRORS . OVERRUN

JSk@ = TENT? i; CHECK THAT ALTERNATE RECEIVER

I

TORST

JSk@ = IDELA iWILL INTERRUPT

RECVIN NOLGOP. ODDPARITY, CODE?, ONESTOP, CLO

LDA 8, RECRDR i TURN ON MATED RECEIVER

DOA @, MUX

LCS NOLOOP, ODDPARITY, CODE?, ONESTOP, CL@

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

160006+NOLOOP-+ODDPARITY+CODE 7+ONESTOP+CL@

SUBZL @ 8 i START RECEIVER

DOC @, MUX

LDA 8, QUADR

TRANSMIT NOLOOP, NOPARITY, CODES, ONESTOP, CLO

INC 8,8 ;ENABLE TRANSMITTER

DOA 4, MUR

SUB 8,8 i TURN OFF TRANSMITTER

DOC 4, MUX

LCS NOLOOP, NOPARITY, CODES, ONESTOP, CLO

JSR @ LINCH iQUTPUT LINE CHARACTERISTICS

16G000+NOLOOP+NOPARITY+CODES+ONESTOP+CLE

JSk@ CLR

LDA 1 C37?

DOB 1, MUX

JSR@ IDELI

SKPDN UK

EHALT iCHECK URR/T PRIR, SECONDARY

LOOPX sRECEIVER DID NOT RECEIVE,

i LOOPBRCK ON SECONDARY LINE

i FAULTY

JSR@ IENT? iPARITY ERROR

I

IORST

JSk@ IDELA

RECVIN NOLOOP, GODPRRITY, CODE?, ONESTOP, CL8

LDA @, RECADR ; TURN ON MATED RECEIVER

DOA 6, MUX

LCS NOLOOP, ODDPRRITY, CODE?, ONESTOP, CLO

JSR @ LINCH + OUTPUT LINE CHARACTERISTICS

1 0@086+NOLOOP+0DDPAR I Ty+CODE7+0NES TOP+CLO

SUBZL 6.6 ; START RECEIVER

DOC @, MUX

LDA @, QURDR

TRANSMIT NOLOOP, NOPARITY, CODES, ONESTOP, CL@

INC 8,6 ;ENABLE TRANSMITTER

DOR @, MUX



@872 PTID

@1 @5551 102400

G2 B5552 463834

83

64 G5553 686115

@5 8554 160038

06

8? @5955 686131

88 GOS56 424323

69 GO557 @66034

16 69568 063634

11 @5561 080777

12 5562 662434

13 85563 424246

14 5564 123415

15 86565 606238

16

1? @5566 606227

18

19 65567 886226 C61:

26 @5576 BaBR83

21 @5571 662677

22 B72 686120

23

24 85573 626166

2) 85574 861034

26

2f 89975 886115

28 65576 180032

29 O57? 162520

3 B6s2 161408

4 85683 861034

35 5684 102400

36 G5685 063834

$f

38 85686 @06115

39 G68? 106034

49

41 #5610 006131

42 @611 824313

43 @5612 866834

44 3613 862634

45 05614 000777

46 @5615 662434

47 #5616 024246

48 45617 123415

49 5628 886238

36

Si 65621 806227

Je

33 5622 886226 C062:

34 65623 baGROS

20 05624 062677

36 85625 886120

o

38 45626 820106

09 G562?7 061634

68

SUB 0,8

DOC sé MU

LCS NOLOOP, NOPARITY, CODES, ONESTOP, CL@

i TURN OFF TRANSMITTER

JSR ® LINCH i OUTPUT LINE CHARACTERISTICS

1 00000+NOLOCP+NOPRRITY+CODES+0NES TOP+CLO

STATUS 377, 4, SNR

Jsk@ = OR iONLINE WITH NIOC & DELAY FOR BRUD RATE

LOA 1,037? i; TRANSMIT DATA

DOB 1, MUX

SKPDN MUR

JMP wt

DIC 8, MUX i INPUT STATUS WORD

LDA 1,04 i LOAD MASK

AND = 1,8, SNR i CHECK STATUS

EHALT . j5CHECK UAR/T PAIR

LOOP

JSR BICYC%E ;END OF SUBTEST

JSRk@ == TENT? i PARITY ERROR

I

IORST

JSR@ =IDELA

RECVIN NOLOOP, ODDPRRITY, CODES, ONESTOP, CL@

LDA @, RECRDR ; TURN ON MATED RECEIVER

DOR B, MUX

LCS NOLOOP, ODDPRRITY, CODES, ONESTOP, CL6

JR @ LINCH ;QUTPUT LINE CHARACTERISTICS

160866 +NOLOOP+0DDPARITY+CODES+0NESTOP+CL@

SUBZL 4, 8 i START RECEIVER

DOC @, MUX

LDA @, QURDR

TRANSMIT NOLOOP, EVENPRRITY, CODES, ONESTOP, CLO

INC 4,8 ;ENABLE TRANSMITTER

DOA 8, MUX

SUB 8,6 i; TURN OFF TRANSMITTER

DOC @, MUX

LUS NOLOOP, EVENPARITY, CODES, ONESTOP, CLO

JSR @ LINCH i OUTPUT LINE CHARACTERISTICS

108008+NOLOGP+EVENPAR I TY+CODES+ONES TOP+CL8

STATUS 177. 4, SNR

JSR@ CLR ;ONLINE WITH NIOC & DELAY FOR BAUD RATE

LDA 1,Ci7? i; TRANSMIT DATA

DOB 1, MUX

SKPDN MUX

JMP v4

DIC 8, MUX i; INPUT STATUS WORD

LDA 1,04 iLOAD MASK

AND =©6—- 1,8, SNR ; CHECK STATUS

EHALT ; CHECK UAR/T PAIR

LOOP

JSR BICYOVE iEND OF SUBTEST

Jsre@ TENT? i PARITY ERROR

I

IORST

JSk@ IDELA

RECVIN NOLGOP, EVENPRRITY. CODE7, ONESTOP, CL@

LDA 6, RECADR ; TURN ON MATED RECEIVER

DOR B, MUX

LCS NOLOOP, EVENPARITY, CODE 7, ONESTOP, CL@



0073 PTID

61 85638 686115

@2 05631 100824

@3 65632 102520

64 G5633 B63b34

G5 @5634 628165

06

87 G635 161408

88 65636 061034

69 85637 162408

16 65648 863034

11

12 65641 86115

13 G5642 160038

14

15 5643 686131

16 65644 624313

17 @5645 866834

18 65646 063634

19 85647 000777

26 E3658 662434

ei @5651 424246

é2 O632 123415

23 B5653 806230

24

2) 85654 066227

26

2f 65635 686226 (B63:

23 G5636 OG0883

29 8657 862677

26 65668 686120

34

$2 05661 020106

33 65662 861034

34

33 85663 886115

36 65664 160034

3? 65665 182520

38 5666 863834

39 85667 628165

48

41 65676 101468

42 @5671 061034

43 G56/2 162468

44 85673 863034

45

46 45674 686115

47 65679 10g0s2

48

49 @5676 686131

38 B67? b24s23

31 45768 866034

Jé2 5/781 663634

33 G72 808777

34 G5783 862434

J @5704 024246

36 @5765 123415

Jf 65/766 886230

38

39 G570? 86227

68

JSR @ LINCH i; OUTPUT LINE CHARACTERISTICS

1 @0G88+NOLODP+EVENPARITY+CODE7+0NESTOP+CL@

SUBZL 8B

DOC @, MUX

LDA @, OURDR

TRANSMIT

INC 8,8

DOR @, MUX

SUB 8,6

DOC @, MU

i START RECEIVER

NOLOOP, NOPARITY, CODES, ONESTOP, CL8

iENABLE TRANSMITTER

i TURN OFF TRANSMITTER

LCS NOLOOP, NOPARITY. CODES, ONESTOP, CL@

JSR @ LINCH iQUTPUT LINE CHARACTERISTICS

100900+NOLOOP+NOPARITY+CODE8+0NESTOP+CL8

STATUS 177.4, SNR

JSk@ =. CLR s ONLINE WITH NIGC & DELAY FOR BAUD RATE

LDA 1,Ci?? i TRANSMIT DATA

D08 1, MUX

SKPDN MUX

JMP ct

DIC 0, MUX i; INPUT STATUS WORD

LDA 1, C4 i LORD MASK

AND# 1,6, SNR i CHECK STATUS

EHALT i CHECK UAR/T PAIR

LOOP |

JSR BICYCPE 3END OF SUBTEST

JSk@ TENT? iPARITY ERROR

I

TORST

J5R@ IDELA

RECVIN NOLOOP, EVENPARITY, CODES, ONESTOP, CL@

LDA 8. RECADR i TURN ON MATED RECEIVER

DCA 8, MUX

LCS NOLOOP, EVENPARITY, CODES, ONESTOP, CLG

JSR @ LINCH i OUTPUT LINE CHARACTERISTICS

1 0@002+NOLOOP+EVENPAR I TY+CODES+ONESTOP+CL@

SUBZL 4, 8 i START RECEIVER

DOC 8, MUX

LDA 8, QURDR

TRANSMIT NOLOOP, CDDPARITY, CODES, ONESTOP, CL@

INC 8,6 i ENABLE TRANSMITTER

DOR @, MUX

SUB 8,8 3 TURN OFF TRANSMITTER

DOC 8, MUX

Les NOLOOP, ODDPARITY, CODES, ONESTOP, CL@

JSR @ LINCH i OUTPUT LINE CHARACTERISTICS

1 @0600+NOLOOP+00DPARITY+CODES+0NESTOP+CLO

STATUS 377, 4, SNR

Jsk@ =. CLR ; ONLINE WITH NIGC & DELAY FOR BAUD RATE

LDA 1, C3?? i TRANSMIT DATA

DOB 1, MUX

SKPDN = MUX

JMP vt

DIC 6, MUX i INPUT STATUS WORD

LDA 1, C4 i LOAD MASK

EHALT i CHECK UAR/T PAIR

LOOP

JSR RICYC%E i END OF SUBTEST



@874 PTID

61

G2

@3 G5718 606226 (Hd:

64 G/711 Benes

@5 @712 662677

66 713 6120

G7

@8 #5714 626106

@9 @5715 061034

10

14 65716 666115

12 G71? 106620

13 65728 102520

14 @5721 063034

15 @722 620165

16

1? @723 161480

18 @5724 661034

19 5725 102408

26 @5726 663034

24

22 O72? Bb6115

23 5738 10838

24

2) 5/731 686131

26 85/32 824242

2f 85733 866834

26 85734 663634

29 G73) B0B777

38 05736 862434

31 85737 624263

32 05748 123415

33 65741 886238

24

$3 85742 006227

46

3/7 W743 BG6226 (B66:

28 85744 990002

39 85745 862677

48 65746 006120

a4

42 65747 020106

43 @5758 861034

44

45 O5751 086115

46 65752 100030

47 @5753 162520

48 @5754 063034

49 @5755 820185

58

51 @5756 161400

52 @5757 861034

53 85768 102400

54 @5761 863034

55

56 05762 906445

57 #5763 109059

58 65764 @a6134

59 85765 126400

68 @5766 a66a4

i FRAMING ERRORS

JSk@ = TENT?

I

TORST

Jsr@ = IDELA

RECVIN NOLOOP, NOPARITY: CODE?, ONESTOP, CL@

LDA @, RECROR ; TURN ON MATED RECEIVER

DOR @, MUX

LCS NOLOOP, NOPRRITY, CODE7, ONESTOP, CL@

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

1 BG800+NOLCOP+NOPARITY+CODE7+0NESTOP+CL@

SUBZL 8,8 i START RECEIVER

DOC 8, MUR

LDA 8, QURDR

TRANSMIT NOLOOP, NOPARTTY, CODES, ONESTOP, CL@

INC 8,8 sENABLE TRANSMITTER

DOA @, MUX

SUB 8,6 i TURN GFF TRANSMITTER

DOC 8, MUX

LCS NOLOOP, NOPARITY, CODES, ONESTOP, CL@

JSR ® LINCH iQUTPUT LINE CHARACTERISTICS

10G80G+NOLOOP+NOPARITY+CODES+ONESTOP+CL@

STATUS @, 16, SNR

JSRk@ = 8=.CLR ;ONLINE WITH NIOC & DELAY FOR BRUD RATE

LDA 1, i TRANSMIT DATA

DOB 1, MUR

SKPDN = MUX

JMP i

DIC @ MUR ; INPUT STATUS WORD

LDA 1, C18 i LORD MASK

AND# = 1. 8, SNR CHECK STATUS

EHALT i CHECK UAR/T PAIR

LOOP

JSR @ICYC7E sEND OF SUBTEST

JSR@ = TENT? iCHECK TWO STOP CODE

I

TORST

Jsk@ = IDELA i TRANSMISSION

RECVIN NOLOOP, NOPARITY. CODES, ONESTOP, CL@

LOR @, RECRDR i TURN ON MATED RECETYER

DOA @, MUX

LCS NOLOOP, NOPARITY, CODES, ONESTOP, CL

JSR @. LINCH ; OUTPUT LINE CHARACTERISTICS

10G000+NOLCOP+NOPARITY+CODES+0NES TOP+CLG

SUB2L 4,8 START RECEIVER

DOC @, MUX

LDA @, QUADR

TRANSMIT NOLOOP, NOPARITY, CODEG, TWOSTOP, CLO

INC 8,8 ;ENABLE TRANSMITTER

DOA @, MUX

SUB 8,8 ; TURN OFF TRANSMITTER

DOC @, MUX

LCS NOLOOP, NOPARTTY, CODE6. THOSTOP, CLY

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

108000+NOLOOP+NOPARITY+CODE6+ TWOSTOP+CL8

Joke =F CLR

SUB Lt

DOB 1, MUX



8875 PTID

@1 85767 e66122

82 85778 182528

Qs @5771 863834

04 @5772 063634

@5 G5773 GBB777

Be 85774 868234

87 G5775 866034

HS GO776 067034

69 5/77 063634

16 66008 808777

11 46001 024528

12 66082 661434

13 @6083 122414

14 66004 06238

15 66605 806231

16 86806 806226 C867:

1? G6@07 Bea2eS

18 86818 462677

19 66011 o#6120

28

21 G6612 620106

22 6613 061034

23

24 66014 Be6115

2) #6815 1eB8sY

26 86816 162520

2f G6817 465834

28 86820 820105

29

$6 06021 161400

31 86822 61034

$2 G6823 162408

33 86024 463034

34

33 86825 wv61id

26 66826 160018

37 66827 86131

38 86838 126400

£9 B6031 B66824

48 06832 B86122

41 46033 162520

42 B6424 663034

43 86835 663634

44 86056 GO0777

45 G6837 G68234¢

46 G6840 066834

47 66841 667034

48 86642 065634

49 86643 880777

38 66844 624311

Ji @6845 061434

32 86846 122414

33 66647 @86238

34 86858 886231

2) B6851 86226 CH7B:

36 86832 BBUE8s

Of 86053 062677

38 66854 606120

39 B6855 620186

64 B6056 861054

JSR@ = IDEL

SUBZL . 68 i; TURN ON TRANSMITTER

DOC @, MUX

SKPDN = MUR ;WAIT FOR TRANSMIT INTERRUPT

JP ct

NIOC = MUK + CLEAR DONE

DOB 4, MUR i TRANSMIT CHARACTER AGAIN

DOL 1, MUX TURN OFF TRANSMITTER

SKPON = MUX

JHP vt

LDA 1, C308

DIB @, MUX

SUB =, 8, S2R

EHALT i CHECK UAR/T PRIR

LOOPS

JSR@ TENT? i CHECK ONESTOP CODE

I

TORST

JSR@ IDELA i TRANSMISSION

RECVIN NOLOOP, NOPARITY, CODES, ONESTOP, CL@

LDA @, RECRDR i TURN ON MATED RECEIVER

DOA 8, MUX

LCS NOLOOP, NOPRRITY, CODES, ONESTOP, CLO

JSR @ LINCH i OUTPUT LINE CHARACTERISTICS

166GG0+NOLOOP+NGPAR ITY +CODES+0NES TOP+CL@

SUBZL 6, 8 ; START RECEIVER

DOC @, MUR

LDA 6, QURDR

TRAMSHIT NOLGOP, NOPARITY, CODE6, ONESTOP, CL8

INC 8,8 ; ENABLE TRANSMITTER

DOA 4, MUX

SUB on) i; TURN OFF TRANSMITTER

DOC @, MUX

LCS NOLOOP, NOPARITY, CODE6, ONESTOP, CL8

JSR @ LINCH s OUTPUT LINE CHARACTERISTICS

1 8G000+NOLOOP+NOPARITY+CODE6+ONESTOP+CL@

JSR@ = CLR |

SUB Li

DOB 1, MUA ; TRANSMIT ZERO CHARACTER

JSk@ = IDEL

SUBZL 4, @ ; TURN ON TRANSMITTER

DOC Q, BUX

SKPDN = MUR iWAIT FOR INTERRUPT

JAP ct

NIOC 8=©= MUK ;CLEAR DONE

DOB 1, MUX i TRANSMIT AGRIN

DOC 1, MUX ; TURN OFF TRANSMITTER

SKPDN = MUR iWAIT FOR RECEIVE INTERRUPT

JMP ct

LDA 1, C180

DIB @, MUX i INPUT CHARACTER

SUB = @ SZR ;DOES IT MATCH?

EHALT iNQ, CHECK TRANSMIT URR/T

LOOPS

JSk@ = TENT?

I

TORST

JSk@ IDELA

LDA @, RECRDR

DOA @, MUX



0876 PTID

G1 86857 b2b872

G2 6068 624873

O3 66061 630437

04 66062 106433

G5 B6863 830434

G6 86864 058406

B¢ 86865 638433

G8 86066 186422

89 86067 030438

16 66876 458413

11 66871 686115

12 86672 BeBe SPACE:

13 86873 162528

14 66074 063034

15 86875 820165

16 @6076 101400

1? 86877 B61034

18 86108 142406

19 $6101 063834

26 06162 606115

21 66103 GBGR08 MARK:

22

23 46104 606131

24 @6105 B24242

2) 86106 866034

26 86107 863634

2¢ 46118 B88777

28 @6111 662434

29 B6112 424263

26 6113 123415

34 G6114 006228

32

33 6115 806227

$4

35 86116 Gbede3

36 66117 160030 CB/1:

37 86120 168238 100228

38 06124 006226 C871:

39 G6122 GOGBeS

48 06123 062677

44 66124 086120

42

43 86125 626165

44 06126 661034

45 66127 126528

46 66138 667034

47

48

49

3

ot

32 66131 161408

JS 86132 061634

04 66133 162408

Jo 66134 665034

36

Of 66125 861415

38 66136 100931

39

66 G6137 426106

LDA 8, CLKB

LDA 2s CLA

LDA 2, CB/1+4

SUBZ# =, 1. SNC

LDA 2, CB74

STA 2) SPACE

LDA 2, CB/1+t

SUBZ# = L S20

LDA 2, CB1

STA 2) MARK

JSR @ LINCH

8

SUBZL 8,8

DOL @, MUX

LDA @, OURDR

INC 8,6

DOA @, MUX

SUB 6.6

DOC @, MUX

JSR @ LINCH

8

STATUS 6, 1, SNR

sWHICH CLOCK IS FASTEST?

;CLK1 IS FASTER-RECEIVE CLOCK

iCLK@ IS FASTER

+ OUTPUT LINE CHARACTERISTICS

i START RECEIVER

;ENABLE TRANSMITTER

i TURN OFF TRANSMITTER

i QUTPUT LINE CHARACTERISTICS

JSk@ =. CLR iONLINE WITH NIOC & DELAY FOR BAUD RATE

LDA 1,(@ ; TRANSMIT DATA

DOB 1, MUX

SKPON = NUK

JMP v4

DIC 8, MUX 3 INPUT STATUS WORD

LDA 1, C16 i LOAD MASK

AND# =§=61,.8, SHR i CHECK STATUS

EHALT i CHECK UAR/T PAIR

LOOP

JSR @ICYC7E iEND OF SUBTEST

WP |

160030 ; NOLOOP, NOPARITY, CODES, ONESTOP, CL@

i NOLOOP, NOPARITY, CODES, GNESTOP, CLL

JSk@ TENT? ; CHECK RCVR POLL BY TURNING

I

TORST

JSk@ = IDELA 30N BOTH RECEIVERS AND

RECEIVER i; TRANSMITTERS AND WAITING

LDA @, QUADR

DOA @, MUX ; ENABLE RECEIVER

SUBZL Li

DOC 1, MUX i START RECEIVER

iFOR A RECEIVE INTERRUPT

; THE NEXT INTERRUPT FOL-

iLOWING SHOULD ALSO BE A

i; RECEIVE

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

INC 0,8 i ENABLE TRANSMITTER

DOA @, MUX

SUB 0,8 ; TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

J&R @ LINCH i OUTPUT LINE CHARACTERISTICS

160@00+LOOPBACK+NOPAR I TY+CODES+0NESTOP+CL@

RECVIN LOOPBRCK, NOPRRITY, CODES, ONESTOP, CL@

LDA @, RECADR i TURN ON MATED RECEIVER



@877 PTID

G1 06148 061034

82

63 6141 666115

64 86142 100031

65 86143 162520

G6 86144 663034

Bf 66145 826165

G6 46146 B381G6

O93 86147 151408

16 86150 671034

11 86151 162480

12 46152 663034

13 B6153 868234

14 06134 420105

15 86135 151480

16 66156 071034

17 6137 126460

18 86168 666034

19 @6161 162528

26 86162 663834

21 G6163 G38106

22 46164 151488

25 86165 471834

24 86166 662034

2) 86167 866034

26 66178 662634

ef 6171 680777

28 B6172 066634

29 6173 101222

36 86174 680773

31 66175 O86123

$2 G6176 462634

33 6177 BON???

34 B6288 B6B434

35 66201 161232

36 B6202 666236 BAD:

47 46203 BH6231

38 86204 B86226 CO71B:

39 86205 BGB803

46 B6206 462677

41 06207 486120

42 86216 430185

43 06211 071034

44 86212 126520

45 66213 06/7034

46

4? 86214 686115

48 46215 160031

49 @6216 151468

38 B6247 871034

Di G6220 667034

Je B6221 B38166

93 B6222 671034

34 86223 86/7834

=)

36 86224 O6115

Sf 86225 1064831

38 b6226 151408

09 66227 671634

68 86238 86/034

DOR @, MUX

LCS . LOOPBACK, NOPARITY, CODES, ONESTOP, CL8

JSR @ LINCH ;OUTPUT LINE CHARACTERISTICS

100000+_OOPBACK HNDPARITY+CODES+0NESTOP+CLO

SUBZL 4. 8 i START RECEIVER

DOC @, MUX

LDA @, OURDR

LDA 2) RECROR ADDRESS SECONDARY LINE

INC ave

DOA 2, MUX

SUB 8,8

DOC ¥, MUA i TURN OFF ITS XMITTER

NIOC © MUK iGO ONLINE

LDA 2, QUADR

INC Qe . RMIT CHAR. AND TURN

DOA 2, MUX +0N BOTH XMITTERS

SUB it

DOB 4, BUX

SUBZL 8, 8

DOC 8, MUX

LDA 2) RECROR

INC ae

DOA 2, MUX

DOC @, MUX

DOB 1, BUX i RMIT CHAR

SKPON MUR i WAIT FOR DONE

JMP wl

DIAC =, MUK ‘1S IT A RECEIVE?

BOVZR 6, 6 SZC

JMP /7d iNO, XMIT NEXT CHAR.

JSR@ = IDELT ;¥ES, WAIT FOR CHARACTER TO MATURE

SKPON = MUA

JMP vt

DIA @, MUX sMAKE SURE THIS INT. 15 A

MOVZR# 8, 8,520 i RECEIVE!

EHALT ;GOT XMIT INT INSTEAD OF RCVR

LOGPX i CHECK RCVR POLL FLOP AND INPUT TO XMIT AND GATE

JSR@ == TENT? sMAKE SURE SCAN COUNT CARRY RESETS

I

TORST

Jsk@ = IDELA iRCVR POLL

LDA 2, DUADR

DOA 2) MUX

SUBZL 44 iSTART PRIME RECEIVER

DOC 1, MUR

LCS LOOPBACK, NOPARITY, CODES, ONESTOP. CL

JSR @ LINCH ;QUTPUT LINE CHARACTERISTICS

10@800+_ OOPBACK +NOPARITY+CODES+0NES TOP+CL@

INC Qe

DOA 2, MUX

DOC 1, MUX ;START PRIME TRANSMITTER

LDA 2) RECAOR

DOA 2) MUR

DOC 1, MUX sSTART SECONDARY RECEIVER

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL6

JSR @ LINCH i OUTPUT LINE CHARACTERISTICS

100@00+LOOPBACK+NOPARITY+CODES+0NES TOP+CL@

INC a2

DOA 2) MUX

DOC 1, MUX i START SECONDARY XMITTER



0878 PTID

G1 @6231 G68234 NIOC = MUK iGO ON LINE

G2 06232 463634 SKPDN ~ MUX iWAIT FOR DONE

@3 06233 BOB777 JMP 1 iIF XMIT, SEND CHARACTER

64 06234 G68434 DIA @, MUX i

@5 06255 161223 MOYZR 8, 8, SNC i IF RECEIVER, CHECK RCVR POLL

G6 06236 beB403 JMP . +3 iNOT XMITTER!

Of B6237 066234 DOBC = LL MUK ;AMIT AND GO BACK

88 6249 800772 JMP 6

89 B6241 886123 Jsr@ = [DELI iRECEIVER- WAIT FOR OTHER

16 86242 68234 NIOC 8 = AUR i RECEIVER TO FINISH

11 66243 663634 SKPON NUK

12 66244 GOB777 JP wt

13 66245 668434 DIA @, MUX

14 06246 161232 MOVZR# 6, @, SZC

15 86247 @@6236 TBAD: EHALT i CHECK SCAN COUNT CARRY,

16 06258 006231 LOOPX i INPUT TO

17 sRCVR POLL FLOP, RCVR OFF DID NOT

18 iRESET RCV RDY

19 i; TURN OFF RECROR RECEIVER AND TRANSMITTER

28

21 6251 620106 Ce7iR: LDA 2) RECAOR

22 B6232 871834 DOR 2, MUX

23 B6293 102408 SUB 8,8

24 86254 863034 DOC 4, FUR

29 86295 151468 TNC 22

26 86256 671034 DOA 2) MUR

2f B625/7 863634 DOC @, MUX

28 86268 660401 JMP Caric

23

36 66261 806226 CH7iC: JSR@ TENT? i CHECK XMTR REPEAT MASK

31 86262 BG0803 I

$2 86263 062677 TORST

33 66264 066120 JSk@ IDELA

$4 86265 628105 LDA 8, OUADR

33 TRANSMIT NOLOOP, NOPARITY, CODES, ONESTOP, CL@

36 46266 101408 INC 4,8 sENABLE TRANSMITTER

3f 8626/7 661034 DOA &, MUX

38 46278 162480 SUB 8,8 i TURN OFF TRANSMITTER

39 66271 863834 DOC 8, BUR

46 LCS NOLOOP, NOPARITY, CODES, ONESTOP, CL@

41 66272 606115 JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

42 86273 10G038 10680G+NOLOOP+NOPARITY+CODES+ONESTOP+CL6

43 06274 66131 Jsre 6 LR

44 06275 030185 LDA 2, QUADR iRERDDRESS TRANSMITTER

45 46276 151468 INC Ze

46 6277 671034 DOA 2, MUX

47 06308 126408 SUB 1 i TRANSMIT ZERO CHARACTER

48 06301 066834 OB 1, BUX

49 66382 806122 JSk@ = DEL

38 86303 466034 DOB 1, MUX

Ji 66384 182520 SUBZL 8 8 ; TURN ON TRANSMITTER

32 86385 863034 DOC @, MUX

33 46306 63634 SKPDN MUX iWAIT FOR TRANSMIT INTERRUPT

O4 86367 880777 JMP ct

Jo 66318 @60634 DIAC =. @, MUR

36 86311 646123 Jsk@ = IDELT

J? 46312 866834 DOB 1, MUR i TRANSMIT ZERO AGAIN

38 86313 B67834 DOC 4, MUX ; TURN OFF TRANSMITTER

09 86314 063734 SKPDZ MUX iDONE SHOULD NOT BE SET

69 46315 866236 EHALT i CHECK MASKING LOGIC, XMT RDY



@079 PTID

61

G2 06316 886231 LOOPX

iALWAYS ON



'@ge@ PTID

G1 @63417 B86226 CO72:

G2 06320 G0BR0s

@3 86321 862677

64 G6322 606120

a

B6 86523 B28165

O/ 86324 061034

88 86325 126520

89 86226 867834

18

11 66327 161408

12 86338 661034

13 86331 162468

14 6332 663834

15

16 G6333 086115

17 86334 100031

18 86335 806131

19 66236 824323

28 86337 866034

21 06346 486122

22 06341 162520

23 86342 G63034

24 B6343 664634

2) 46344 880777

26 86345 126468

ef 86346 66/034

28 86347 866834

29 86358 686125

36 6351 668234

S41 86352 662634

$2 86353 86b777

33 66354 062434

34 6355 161228

3 86356 161233

36 B6357 006230

$f 86368 G06231

28 06361 606226 C873:

39 86362 Benees

48 86263 8626/77

41 46364 G86123

42 66363 B62677

43 86366 006120

44

45 06367 820465

46 86370 064034

4? 06374 126520

48 96372 967034

49

58 06373 161490

541 06374 864034

52 86375 102400

53 06376 063034

4

55 06377 086115

56 06400 100031

57 06404 906174

58 06402 020413

59 06483 862034

68 86404 062634

JSR@ TENT? i OVERRUN- TRANSMIT TWO DATA

I

TORST

Jsr@ = IDELA ; CHARACTERS WITHOUT SERVICING

RECEIVER ;RECEIYE DATA

LDA @, QUADR

DOR @, MUX ;ENABLE RECEIVER

SUBZL 14

DOC 1, MUX i START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

INC 8,8 iENABLE TRANSMITTER

DOA B, MUX

SUB 8, 8 > TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

180006+L OOPBACK +NOPAR I TY+CODE8+ONES TOP+CL@

Jsk@ = CLR

LDA 1 C37?

DOB 1, MUX ; OUTPUT DATA ONCE

JSR@ = IDEL

SUBZL «8, 8 ; TURN ON TRANSMITTER

DOL @, MUX

SKPON = MUR

SMP v1

SUB Li ;

DOC 1, MUX i TURN OFF TRANSMITTER

DOB 1, MUR ; OUTPUT AGAIN

JsR@ = DELI iWAIT

NIOC = MUK

SKPDN = MUX ;DONE SHOULD STILL BE SET

JHP et iWAIT FOR RECEIVE INTERRUPT

DIC @, MUX i INPUT STATUS WORD

MOVZR 64,8

MOVZR# @, 8, SNC i OVERRUN?

EHALT +NO, URR/T FRULTY

LOOPX i (RECEIVE UAR/T>

JSR@ = TENT? iAMIT AND RECEIVE BREAK CHAR.

]

TORST

JSR@ = IDELT

TORST

Jok@ IDELA

RECETYER

LDA @, QUADR

DOR B, MUR + ENABLE RECEIVER

SUBZL Li

DOC 1, MUX ; START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CLO

INC 8,0 ;ENABLE TRANSMITTER

DCA 8, MUX

SUB 8,8 i; TURN OFF TRANSMITTER

DOC 8, MUA

LCS LOOPBACK: NOPARITY, CODES, ONESTOP, CL8

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

100000+L OOPBACK+NOPARITY+CODE8+0NESTOP+CL8

Jske =. CLR

LDA ¥, CB73

DOB @, MUX

SKPDN MUX



Q681 PTID

G1 06465 600777

G2 06406 861434

63 06407 126468

G4 06418 066034

G5 86411 101004

G6 86412 686238

B/ B641s Bb6234

a

89 G6414 BhEde2

18 86415 640377 CB73:

11 G6416 686226 C874:

12 86417 GeRees

13 66428 062677

14 @6421 G66123

15 @6422 6626/77

16 86423 686128

i?

18 66424 820165

19 86425 661034

26 06426 126520

241 86427 b67034

ed

23 86438 101488

24 06431 861034

2) 46432 182400

26 86433 063034

ef

28 46434 606115

29 86435 106031

36 6436 686151

341 643? B26756

32 66448 662034

33 @6441 462634

34 od42 BO0777

39 86443 662434

36 66444 126460

3? 86445 866034

383 Ge446 424263

39 66447 123415

46 06438 806230

44 6451 086231

42 B64d52 O86226 COPS:

43 86453 BeGRAS

44 86454 0626/77

45 86455 686123

46 86456 862677

47 86457 606120

48

49 86468 W261

34 G6461 861034

Ji 66462 126528

v2 66463 66/034

33

34 86464 101440

2) 86465 661034

36 86466 162460

Jf 86467 663834

38

29 66478 886115

68 @6471 160031

IMP. wt

DIB “ 9, MUX

BOL

DOB = 4, MUX ;RELEASE BREAK

MOY 4,0,52R ;ZERO DATA?

EHALT 3NO, CHECK UAR/T BREAK

LOOP ;LOGIC, BDOB

PC +2

40377

Jsr@ TENT? ;DID BREAK CHARACTER

I

IORST

JSk@ = IDELI

IORST

Jsr@ —sIDELA ; CREATE FRAMING ERROR?

RECEIVER

LDA —s-«@, QUAD

DOR = s«@, MUX ;ENABLE RECEIVER

SUB7L 4d

DOC = 4. MUX ; START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL@
INC )8=— 8 ;ENABLE TRANSMITTER

DORs, MUX

SUB OB i TURN OFF TRANSMITTER

DOC 80, MU

LCS —- LOOPBACK. NOPRRITY, CODES, ONESTOP, CL@

JSR = @ LINCH ;OUTPUT LINE CHARACTERISTICS

4G0008+LOOPBACK+NOPARITY+CODES+ONESTOP+CL

Jsra ss CLR

LDA sé, CB73

DOB = @, MUX

SKPDN MUX

JP 4

DIC —@, MUX

SuB iL

DOB = 4, MUX ;RELEASE BREAK

LOAi(isLu CAD

AND 4,8, SNR i; FRAMING ERROR?

EHALT 7NO, CHECK BREAK LOGIC
LOOPX

JSR@ = IENT? i TRY XMITTING BREAK CHAR.

I

IORST

Jsr@ = IDELI

IORST

Jsre ——«IDELA ;WITHOUT DATA BIT 4

RECEIVER

LDA —s-«@, OUADR

DOR sé, UK ;ENABLE RECEIVER

SUBZL 44

DOC = 4 MU START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CLO
INC }8=— ;ENABLE TRANSMITTER

DOR = s«@, MUX

suai (iti ; TURN OFF TRANSMITTER

DOC —@, MUX

LCS —_ LOOPBACK, NOPARITY. CODES, ONESTOP, CL@

JSR = @ LINCH ;QUTPUT LINE CHARACTERISTICS

109000+LOOPBACK+NOPARITY+CODES+0NES TOP+CL@



wes2 PTID

G1 06472 B86131

G2 86473 102480

@3 86474 B62034

84 G6475 663634

@5 86476 808777

R6 86477 G62434

O? 86508 101084

BS B6501 486238

B9 WEISZ BH6231

10 G6503 806226 CO76:

11 6364 Geanes

12 86365 862677

12 86506 806120

14

45 86507 620165

16 66516 661034

1? @6511 126520

18 @6312 67834

19

26 86513 161489

21 86514 061034

22 B6315 162488

23 B6I16 863834

24

2) @6517 686115

26 #6526 1eudst

ef 46521 06131

28 86522 420407

29 46523 862034

38 46524 86125

$41 86525 863734

32 86526 W6238

$3 G632? BB6231

34 86538 888402

35 6531 146000 KB148:

36 46522 086226 CBY7:

37 86532 900002

38 @6534 062677

39 86535 806120

49

44 G6536 020105

42 B6537 061034

43 96548 126520

44 66541 067024

45

46 86542 101490

47 66543 961034

43 06544 162400

49 86545 063034

5a

51 G6546 006145

52 86547 100031

53 @6559 806124

54 G6551 420497

55 66552 862834

56 G6553 986123

57 86554 062734

58 G6555 006230

59 @6556 406234

68 G6557 aaR4e2

Joke = 6 CLR

SuBi‘<“‘iéi “LD

DOB @, MUX i; TRANSMIT ZERO

SKPON MUX

JMP wt

DIC @, MUX

MOV 8, 8, SZR i FRAMING ERROR?

EHALT iYES, DATAL INPUT TO

LOOPS iBREAK DECODER

JSR@ = TENT? i TRY XMITTING BREAK CHAR. WITH

I

TORST

JSR@ IDELA iDATA BIT @ SET

RECEIVER

LDA @, QUADR .

DOA @, MUX ; ENABLE RECEIVER

SUBZL id

DOC 41, MUX i START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

INC 8,8 ; ENABLE TRANSMITTER

DOA B, MUX

SUB 88 i; TURN OFF TRANSMITTER

DOC @, MUX

LCS LOOPBRCK, NOPARITY, CODES, ONESTOP, CL@

JSR @ LINCH ; OUTPUT LINE CHARACTERISTICS

160008+L DOPBRCK+NOPAR I TY+CODE8+0NESTOP+CLO

Jsk@ = CAR

LDA =, KB148 ; TRANSMIT 140000

DOR «8, MUX

JSR@ DELI

SKPDZ MUX ;1S DONE SET?

EHALT ;¥ES, (-DATA@)INPUT TO BDOB
LOOPS ;OPEN, BDOB LOGIC
i

149008 |
JsR@ = IENT? ; TRY XMITTING BREAK CHARACTER

1ORST

JSR@ —IDELA ; WITH DOC

RECEIVER

LDA = s«@, QUAD

DOR «8, MUX ; ENABLE RECEIVER

SUBZL 4

DOC LL MUX ; START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CLO
INC | 6,8 ;ENABLE. TRANSMITTER

DOR =, MUX

U8 Oe ; TURN OFF TRANSMITTER

DOC a, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

JSR ®@ LINCH ; OUTPUT LINE CHARACTERISTICS

108000+_OOPBACK HHOPARI TY+CODES+ONESTOP+CL@

JSk@ =F CLR

LDA 8, KB488

DOC @, MUX

JSR@ = IDELI

SKPDZ = MUR i1S DONE SET?

EHALT i ES, DOB INPUT TO BOOB

LOOPX iLOGIC OPEN

JMP _ +2



@683 PTID

G1 96568 B48000 KB408: 4a08

@2 86561 686226 (878:

B3 B6562 BAREBS

44 86363 062677

85 6364 806120

06

Bf B6565 B2R165

48 86966 861034

89 6567 126528

16 86570 067034

it

12 G6571 161409

13 46572 861634

14 86573 162460

15 @6574 663034

416

1? 86575 686115

18 86576 140051

19 86577 Ge6is1

26 06600 836105

21 86601 151408

22 G6682 871834

23 86603 in2deH

24 86604 662054

2) 46605 142528

26 86686 862034

2? B6607 G38185

28 #6616 471834

29 @6611 286123

36 86612 B68234

31 86613 663634

$2 46614 686777

32 @6615 @36105

$4 6616 151224

33 6617 B64434

26 66628 125228

37 66621 146414

38 B6622 GOu778

39 G6623 125082

48 6624 Buidit

41 86625 weh2s4

42 86626 663634

43 G662? 808777

44 6638 864424

45 46631 125220

46 G6622 146414

47 86623 BOH772

48 6634 125003

49

3

D4 86635 686238 PBRD:

32 06636 806231

33 86637 B86226 (B79:

34 66646 BAGRO:

D0 86641 862677

36 86642 866120

st

38 86642 426185

99 86644 861034

68 86645 126528

JSR@ = TENT? iCHECK PRIORITY LOGIC

I

TORST

JSR@ = IDELA iCRECEIVE OVER XMIT)

RECEIVER

LOH 4, QUADR

DOA 4, MUX iENABLE RECEIVER

SUBZL 1

DOC 1, MUS i START RECEIVER

TRANSMIT LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

IRC 4,8 i ENABLE TRANSMITTER

DOA YB, MUX

SUB 4, 8 i TURN OFF TRANSMITTER

DOL 8, MUX

LCS LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

JSR @ LINCH i OUTPUT LINE CHARACTERISTICS

109800+L OOPBACK+NOPARITY+CODES+0NESTOP+CL6

JSkR@ WLR i ONLINE & DELAY

LDA 2, QURDR iSET UP FOR XMITTER OUTPUT

INC 22

DOA 2, FUN

SUB 8,8 i; TRANSMIT

DOB 4, MUX

SUBZL 4 B ;TURN ON AMITTER

DOL i, MUX

LDA 2s GUADR }

DOH 2. MUS

J5k@ = IDELT iWAIT FOR RECEIVE TO MATURE

NIGC 8©=| MUR

SKPDN = MUX iWAIT FOR DONE

JMP wh

LDA 2) QUHDR i1S IT A PRIME LINE INT. ?

MOVZR 22

DIA 1, MUX

MOVZR Lf

SUBE 2 1. SZR

JMP . 718 iNQ, CLEAR RAND WAIT AGAIN

MOY i 4,520 iVES, IS IT RECEIVE

JHP PBRD iNO, XMIT- ERROR

NiGe =| MUR > 0K, CLEAR AND WAIT FOR

SKPDN = MUA #NEXT PRIME LINE INT.

JKP cl

DIA 1, MUX

MOVZR Lt

SU i LL SR

JHP 6 iNOT PRIME LINE

MOV 1 5NC i0K, THIS ONE SHOULD

3BE XMIT- 17°S NOT

iONE MORE TIME FOR

EHALT iPRIORITY LOGIC

LOOPK

JSR@ = TENT? iCHECK ONLINE TO ADGB

I

TORST

Joke IDELA sBY TRANSMITTING ONES

RECEIVER ;OFF LINE, THEN GOING

LDA 8, QURDR

DUA 8, MUX ;ENABLE RECEIVER

SUBZL oid



6884 PTID

G1 86646 867834

AKALAR
06 06647 101480

6? B6654 461034

88 86651 182408

89 06652 963034

16

11 86653 66115

12 66654 160031

13 86655 820323

14 86656 862834

15 86657 886131

16 6668 126460

1/7 @6661 #66854

18 G6662 863634

19 @6663 886777

20 86664 864434

21 86665 861434

22 86666 161604

23 86667 886238

24 86678 686231

2) 46671 624303 ENDC:

26 86672 836071

2? 86673 147608

28 86674 828105

29 86679 122432

36 46676 G80421

31 86677 161486

32 66708 161480

33 66701 846105

34 6/782 824244

$3 86783 123444

36 86784 122481

37 86705 123808

48 86/786 646106

39 66707 G84433

46 6718 0615

441 86711 Bebiad

42 G6712 G84430

43 86713 B6G106

44 86714 686107

45 86715 806417

46 86716 402417

47

48

49 86717 814413 DLP:

38 86720 606407

S41 @6721 816203

J2 B6722 GOR4EL

93 86723 826418

34 06724 848406

33 86725 806215

36 86726 BB7273

a

38 66727 820874 DLPL:

39 86738 848165

66 06731 882405

i START RECEIVER

;ONLINE. XMITTING ZEROS-

;ONLY THE ZEROS SHOULD

iBE RECEIVED

LOOPBACK, NOPARITY, CODES, ONESTOP, CL@

iENABLE TRANSMITTER

i TURN OFF TRANSMITTER

LCS LOGPEACK, NOPARITY, CODES, ONESTOP, CL@

i OUTPUT LINE CHARACTERISTICS

168800+_COPEACK+NOPRR ITY+CODES+0NESTOP+CLO

DOC 4, MUX

TRANSMIT

INC 8,6

DOA @, MUX

SUB 4,8

DOC @, MUX

JSR @. LINCH

LDA Q, 0377

DOB B, MUX

Jsk@ =. CLR

SUB 11

DOB 1, MUX

SKPDN = MUX

JMP 71

DIA 1, MUR

DIB 4, MUX

MOY 8, S2R

EHALT

LUOPS

LDA 1,036

LDA 2) BDRDR

ROD 2:1

LDA @, QURDR

SUBZ# =. 8, SZC

«SMP DLP

INC a8

INC 4, 8

STA 4, QUADR

LDA LC

ANDé =. 1.8, SZR

SUB 1, @, SKP

ROD 1%

STA @, RECROR

JER MKLINE

GURDR

PRIPLINE

JSR MKL INE

RECADR

SECL INE

J5R & BS

JMP R2C885

DS2 DLPH

JMP DLPL

IS2 PAS ?S

JMP . +4

LDA 8, DLPR

STA #, DLPH

JSR @INES?

TRIPS

LDH 6, BORDR

STA 4, DUADR

JMP @ZBEGi1

; ONLINE TO xD0B

3 (4 OR 8) SHIFTED LEFT

iGET PRESENT ADDRESS

i1S 7 LAST ONE?

i¥ES, CONTINUE

; UPDATE PRESENT RDDRESS

+15 QURDR ODD?

; YES, SUBTRACT FOR MATING ADDRESS

iNQ, EVEN-ADD FOR MATCHED PAIR

[UPDATE PRINARY ADDRESS
; COUNTER

; UPDATE SECONDARY ADDRESS

; COUNTER

+RETURN TO TEST

iNEXT URR/T



@885 PTID

G1

@2 06732 Beeb DLP: =P

@3 6733 O@eeel DLPRY: P

04 6734 @B1353 85: BSET

G5 @6735 G83148 ZCb6: CHO

66 06736 @60540 ZBEGI1: BEGLL

7 | SUBROUTINES

88

16 86748 b63034 DOC @, MUA

11 66741 881401 JHP 13

12

13

14 86742 G243@4 MKLINE: LDA 1,C3/

15 46743 623480 LDA 8, 84, $

16 06744 123468 AND 1,8

17 86745 181228 MOVZR 8648

18 86746 160000 COM 0.6

19 86747 643481 STA & WL 3

26 06/756 861402 JHP 23

Pal

22 06/91 101409 SUBX: = INC 6,8

2$ 66752 1@idee8 SUBY: = INC 8,4

24 66753 861054 DOR 8, MUX

2) 86794 152460 5UB ae

26 86735 073834 DOL 2, MUR

2? @6796 152620 SUBZR 2

2 B6/5? 873854 DOC 2, MUR

23 86768 872034 DOB 2, MUX

36 66761 125465 INC 1, 1, SNR

341 06762 601461 JMP 13

$2 06763 681408 JP B 3

$3

34 i CLOCK QUT PULSES SUBROUTINE

39

36 86764 189406 CONT: NEG 8,4

3? 86765 G6O3S4 NIOP = MUX

38 66766 161404 INC B, &, SER

39 66767 080776 JHP .72

48 66778 661400 JMP ¥. 3

44

42 86771 @3@112 DELI: LDA 2 WATE

43 @6772 848402 JMP +2

44 06773 @30s34 DEL: LDA 2, CM4

45 86774 #60408 DIA 8,8

46 @6775 B68400 DIA 4,8

47 66776 868408 DIA 68

48 66777 860400 DIA 8,4

49 07880 b66400 DIA 8.4

36 87801 w6adus DIA 4,6

31 87882 b6b40H DIA 68

32 87083 B6b408 DIA rs)

33 @7884 B6ndbe DIA 6,4

34 67885 866460 DIA 8.6

Jo 67686 131484 INC 23 2) 5€R

06 87087 G09765 JMP wit.

3? 67816 661460 JHP H.3

08 67611 B6b2s4 CLR: NIOU UK

39 G7B12 B38353 LOA 2, (Miz.

64 87613 Geb761 JMP DEL+4

;CREATE LINE CHARACTERISTICS

i WORD FROM SEPARATE

; REQUIREMENTS AS

i SPECIFIED BY MACRO LCS

i STORE IN LINE COUNTER

3 RETURN

iDELAY APPROX. 256 MS

;DELAY A LITTLE

i JUMP BACK TO HERE (. -11 )

;G0 ON LINE AND CLEAR

;HOW MUCH DELAY

iDELAY FOR BAUD RATE TO FLUSH



O686 PTID

61

82

@3 87614 638071

64 87615 671034

@5 87816 863534

G6 B71? BO8777

G7 87828 we1dE8

68

89 87621 BRBHed

16

it

12 A722 848065

13 67623 820878

14 67824 116415

15 @7825 Ben4i1

16 7826 854078

17 87827 5806/7

18 67038 644866

19 @7031 G86215

26 B7B32 887443

21 87833 634870

22 67634 830867

23 B7B35 b24866

24 87836 820865

2) B7OS7 BB2238

26

ae

28

23

36

$1

32

33 87848 GeBRe

34 @7841 654777

33 67842 G56425

36 87843 BB6224

37 67644 664404

38 67845 618773

39 67846 638421

48 67047 BO2771

44

42

43 67056 620414

44 87651 142415

45 87852 Bb6233

46 87833 BsBdi2

4/7 67034 142415

48 87855 Bb6234

49 47656 630410

38 6785? 142414

Ji 87068 841401

S2 47861 142408

33 87862 842213

34 87863 GB023¢

a

36

J? 67864 680817

08 87863 BBG822

09 67066 880804

68 6706/7 baeEee

WTBSY: LDA

DOA

SKPBZ
IMP

JMP

BRA 0

CTS: STA

LDA

SUBS

JMP

STA

STR

STA

JSR

CTSH

LDA

LDA

LDA

BEFORE: LDA

JtiP

2, BORDR

2, MUX

a3

, ALB??

6, ACS??

8, 3, SNR

BEFORE

$, AC3??

2 He??

1, ACL??

@IMES?S

3, ACS?

2, C27?

1, RCL??

8, ACB??

WIERR?

;ADDRESS BORRD RAND WAIT

;FOR BUSY TO GO AWAY

i CICLR IS COMPLETED

i DUMMY RDDRESS FOR END

iOF TESTING

i SAVE 6

iDID WE DO THIS BEFORE

ES, SO DON’T TELL

i SAVE ALL REGISTERS

4

i TELL THE WORLD ABOUT CTS SWITCHES

*RESTORE ALL REGISTERS

iNOW GO TO EHALT

i THE FOLLOWING ROUTINES REPLACE THE OCTAL AND DECIMAL

; INPUT ROUTINES TO SEARCH FOR “D,"R, OR “D AND JUMP TO

i THE APPROPRIATE PLACE IF ONE OF THESE CONTROL CHARS

+15 STRUCK.

;OCTAL INPUT ROUTINE
8

TTII: STA 3,.74

STA 2: TTS2

JSk@ = ITI

JSR TTII1

152 TTII-1

TTII2: LDA 2. TTS2

JaP@ TTII-4

; ROUTINE LOOKS FOR “OD OR “R, OR

TTII4: LDA 2, TTCO

SUB# 2,6, SHR

JSk@ DOT?

LDA 2, TTCR

SUB 2, 6, SHR

JP RES?T

LDA 2, TICD

SUBH = 2, 8 SER

JMP L3

SUB 6,8

STA@ = &, ISWR’?

JMP RES?T

TTCQ: 47

TTCR: 22

TTB: = 4

Tf52: 6

i SAVE ACZ

iGET CHARACTER

i RETURN+2

“p

iIS IT CONTROL 0?

3 YES

;O0R CONTROL R?

i YES

i0R CONTROL D?

; RETURN, WITHOUT MAIN RET BUMP

i YES



0687 PTID

61

G2

a3 i DECIMAL INPUT ROUTINE

Q4 87676 454758 TTID: STA 3, TTII-4 iDECIMAL INPUT ROUTINE

@5 47071 450776 STA 2, 1152 — KEEP AC2

06 B7872 BB6225 JsR@ ss ITI9D ;GET DECIMAL

6? 87873 884795 JSR TTI

68 87874 610744 182 TTII-4 i

89 87875 G80751 JHP THHIT2

10 BeG861 .NOPRC

44 87876 085215 DCURT: .TXTE '<45>¢12900U RTC FAILED TO INTERRUPT

42 67416 @05215 COBR: .TXTE '<i512> CLK @ BRUD RATE °

43 67134 @85215 CABR: . TXTE '<15><42> CLK 1 BAUD RATE °

44 07444 885215 C2BR: =. TXTE '<45>¢12> CLK 2 BRUD RATE !

45 @7157 685215 C3BR: . TXTE '<i5><42> CLK 3-BRUD RATE !

46 07172 985215 MCODE: . TXTE '<45><42>TYPE 2 DIGIT DEVICE CODE OF PTI(34 OR 44)

47 O7221 065245 PRIME: .TATE '<45>¢122PRIME LINE= !

48 67231 985215 DCUEB: . TATE '<45><12> UNEXPECTED DCU HALT °

49 87245 B85215 MDCUK: . TATE 'C1512>15 THERE A DCU IN SYSTEM? (1=YES, G=NOD

26 07273 @B5015 TXTPS: . TXT '<45>¢12>... PASS !

24 87301 @@5215 MDCU: «=. TATE «= CASK 2>TVPE 2 DIGIT DEVICE CODE OF DCU !

22 O7323 126248 SECOND: .TXTE ! . SECONDARY LINE= !

23 87335 @65215 BOUND:

24 @7373 @@5215 RBCKU:

20 87417 85215 INPDS:

26 67443 GB5215 CTSH:

a BeBEES v

i

TXTE '<45>¢412> TYPE ADDR OF FIRST LINE IN DECIMAL (4, 16, 32...

TATE '<45><42> TYPE 1 TO RUN BRUD CLOCK ONLY TEST

TRTE '45>X12> TYPE 1 IF NEW PARAMETERS DESIRED

TSTE '€25><2291F TESTING CTS, PRIMELINE IS EQUAL TO DISABLED LINE

NOLOC

.

248)

°



'@B88 PTID

i THIS SECTION CONTAINS THE CODE FOR THE DCU

;DCU IS LOST IF NOT ABOVE 4K BOUNDARY

;POINTER TO A BUFFER HOST CAN LORD AND DCU

108 ;CAN READ TO LOAD ITS LOW MEMORY

i LORD FIRST 4K OF HOST INTO BUFFER (166 WORDS AT A TIMED

sAND LET DCU READ THE WORDS AND LOAD ITS LOCAL MEMORY

; INITALIZE DCU

i SET UP NUMBER UF TIMES TO LOAD BUFF

+ START AT HOST LOC @

i GET BUFFER POINTER

3=-100

;GET LOW CORE WORD

;STORE IN HIGH BUFFER

iEND OF INNER LOOP?

iNO

iNOW LET OCU MOVE IT

;EVERYTHING MOVED?

iN, MOVE SORE MORE

+EVERTHING MOVED GET DOU START

iPUT START DCU ADDRESS

i; START DCU

iWAIT FOR SOME RESPONSE

iMAKE DCU CONT COMD

;ERECUTE AND WAIT

i SYS RESET DCU

;FUDGE UP START ADDRESS

iGIVE START ADDR TO DCU

; START COMMAND

i START/CONT COMMANND

iWAIT TILL IT STOPS

i CLEAR LOCAL MEM POINTER

;BACK TO HOST

iGET BUFFER POINTER

i; =-108

+GET WORD

iKEEP IN BOTTOM

61 ;DCU AREA

G2

a3 ;RND THE CODE FOR THE HOST TO RUN THE DCU

a4 610808 .LOC 10008

65 10086 BeeRee DST:¢

G6 10001 810082 DCUBF: . +4

67 16082 BeG100 . BLK

fs

89

18

11 16102 064427 DC.ST: JSR DCUIN

12 16183 820311 LDA 8, C108

13 16104 640674 STA @, DST

14 16105 152400 SUB 22

15

16 10406 434673 DCLOO: LDA 3, DCUBF

17 16167 424433 LDA 1,CD.3

18 18118 421008 LDA 68,2

19 10144 641408 STA 8, 8,3

28 10112 151468 INC 22

24 10113 175408 INC 4,3

22 10114 125404 INC 1,4, 52R

23 10115 800773 JMP DCLOO+2

24

25 10116 884414 JSR DCUMY

26 10117 614661 DSZ DST

2? 16120 680766 JMP DCLOO

28

29 16124 920485 LDA 8. DCGOR

38 10122 62076 DOB 8, BCU

341 18123 820244 LDA 8, C2

32 16124 861076 DOA 9, DCU

33 16125 960454 JMP HMON

34 10126 810162 DCGOA: DCUGOD

35

36 16127 162520 DCUMY: SUBZL 4,8

37 10130 800406 JMP DCUNT

38

39 ; INITIALIZE DCU

46 10134 862476 DCUIN: DIC 8, DCU

41 10132 28414 LDA 8, CD. 2

42 10133 163000 ADD 3.8

43 16134 62076 DOB 8, DCU

44 10135 820244 LDA 8, C2

45 10136 861076 DCUNT: DOA 8, DCU

46 10137 663576 SKPBZ DCU

47 10140 880777 JMP vt

48 16141 001488 JMP a3

49 16142 177708 (D3: -100

38 16143 we0041 CD.2: DCUIJ-41-DC. ST

54 ;PROGRAM TO BE RUN IN DCU

32 16144 152488 DCUIJ: SUB Qe

53 10145 863877 HALT

54 10146 834633 LDA 3, DCUBF

39 18147 824773 LOA CD. 3

56

5? 1015@ 821460 DCIL1: LDA ¥, 8, 3

58 16151 641800 STA 8. @, 2

59 16152 151400 INC 22

68 18153 175480 INC 3,3
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@1 16154 125464 INC i, 1 SZR ;DONE THIS LOOP

@2 16155 608773 JMP DCILL iNO

@3 10156 463877 HALT i ES

04 16157 808767 JAP DCILi-2 ;DO AGAIN

6

66 ;0CU CODE TO SET UP HOST CALLS AND THE RUN DIAG

O7 10168 492133 JP@ == IDCRS

@8 16161 616174 DCUIO

89 18162 B26777 DCUGO: LDA ®.-1

16 10163 648225 STA @, TON?U iSET UP FRKE [0 CALL IN LOCAL

14 iDCU MEMORY TO HANDLE 10

12 16164 G20774 LDA 8, DCUGO-2 iGET CONTROL R CALL

13 16165 846234 STA @, RES?T iPUT IN LOCAL MEMORY

14 16166 142520 SUBZL 8 6 sDISABLE TTY WAIT CRUSE

15 16167 846211 STA @, ERR?4 iDCU DOESN’T HAVE ONE

16 10176 662481 JMP@ts +

17 16171 668548 BEGit iRUN THE TESTS

18 #DCU 10 MOD CALL

19 16172 880800 DARY: 6

20 16173 ganeRO DXAS: 6 + THE HOST WILL MODIFY THIS LOC

ei 10174 854777 DCUIO: STA $,. 74 ;DCU GETS HERE ON IOMOD

22 16175 648775 STA @, DARO iKEEP AC@ FOR HOST

23 16176 662877 HALT iWAIT FOR HOST

24 16177 820773 LOA 8, DARO iGET ACO FROM HOST

23 16208 e82773 JMP@ = = DAS iGO BRCK TO CALL

26

ae ;HOST MONITOR, HOST SITS HERE WAITING FOR DCU CALLS

28 10201 662476 HMON: SKPBN DCU +15 DCU HALTED?

29 16202 oeudes JMP HDSER i VES, FIND GUT WHY

36 18203 088776 JHP HRION i JUST CYCLE HERE

34

$2 10204 686235 KCRLL: JSR@ JOM?

33 16265 834766 HDSER: LDA 3, DXAS

34 16286 835777 LDA 3-13, ;GET CALLING ROUTINE

35 10207 638775 LDA 2) KCALL

36 18218 136414 SUBR 2, 3, SER i CALL SHUD = JSR@ IOM?0

37 16211 660500 JP FDCUE i DCU ERROR

38 16212 026761 LDR@ 86-4, DAS +PICK UP DCU CALL ,

39 10213 610768 IS2 DRAS ;BUMP FOR LATER RETURN

49 10214 836255 LDA 2; IGH70 ;SEE IF HOST I0 MOD CALL NEEDED

44 10215 151824 MOVZ = =2 2. SER i SET CARRY IF THERE

42 10216 151040 MOVO 0622

43 10247 B28465 LDA 2) NIOPT +NO IOMOD PIR

44 164220 151682 MO¥ 2 2.520 iSKIP IF NO IOMOD

45 16221 38411 LDA 2) YIOPT +10 MMOD POINTER

46 16222 173008 ROD 32 ;ADD CALL+1 OP CODE

47 10223 603800 Je 8&2 +G0 SERVICE

48

49 16224 616225 NIOPT: . +1

38 16225 616381 HDIN

Si 10226 816252 HOIN@

S2 1622? 810257 HDTTO

33 18238 616267 HOLPT

34 16231 816215 HDCR i CONTROL R FROM DCU

DW 10232 O14233 YIOPT: . +4

36 14235 810385 YIGIN

of 16234 818242 YIGTH

38 16235 16242 YIOTH

39 164236 810242 ¥IOTH

66 10237 618315 HDCR i CONTROL R FROM DCU
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G1 10240 886255 DCRES: JSR@ I0M70 iDCU PRIVATE CALL FOR “R

G2 18241 BeRned 4

63 i TOMODULE CALLS

@4 16242 854483 YIOTH: STA 3,. +3 sSET UP CALL OPCRDE

85 16243 820727 LDA &, DAR ;CALL MIGHT NEED ACO

G6 16244 806235 Ske [OM0 i CALL HOST IOMOD

87 16245 Benen 0

@8 10246 a49724 STA G, DXA iPUT BACK FOR DCU

69

16 16247 176528 HEXIT: SUBZL 3,3 iDCU CONTINUE CHD

11 16258 675876 DOA 3, DG ; CONTINUE DCU

12 18251 888720 JMP HMON i WAIT

13

14 16252 863616 HDIN@: SKPDN TTI

15 16253 Bae’77 JMP ci ;WAIT FOR INPUT

16 16254 666619 DIAC =—s«&& TTI iGET CHAR CLEAR DONE

17 10255 648715 STA 8, DRAB iPUT WHERE DCU CAN GET

18 18256 406771 JMP HEXIT

19

20 16297 620713 HOTTO: LDA 8. DRA HOST OUTPUT FROM DCU

et 14268 865511 SKPBZ =oTTO

22 10261 800777 JMP 7A

23 16262 061441 DOAS «=—s«sawaw TTO i SEND CHAR

24 18263 663511 SKPBZ = TTO

20 16264 ean??? JMP wt iWAIT FOR NO BUSY

26 18265 6682141 NIOC 8=—-«zTTO sRESET DONE

2f 10266 000761 JMP HEXIT

28

29 18267 620703 HDLPT: LDA @, OXAB iDCU WORD

38 10278 #63517 SKPBZ LPT

31 102741 BO8777 JMP vi

32 16272 w6iii? DORS «=—s«@, LPT i START LPT

33 10273 86351? SKPBZ =-LPT

34 18274 B8b777 JMP cd

$3 16275 @63517 SKPBZ = LPT

36 18276 BbG775 JMP .73

$f 16277 068217 NIOC) 8=8—oLPT

38 10308 480747 JMP HEXIT

39

46 16381 863716 HDIN: SKPD2 ITI iKEY STRUCK?

41 10302 086752 JHP HDING+2 i4¥ES GET IT

42 10363 616678 [sé DARS iNQ, BUMP RETURN

43 10304 806743 JMP HEXIT

44

45 10305 @@6235 YIOIN: JSk@ IGH?0

46 10306 GenkeE 8

47 180307 B60746 JAP HDING+3$

48 16310 800773 JMP HDIN+2

49

38 16311 @86215 FDCUE: JSR@ IMES?

O41 18342 887231 DCUEB ;FATAL DCU ERROR

S2 10313 663877 HALT

53 10314 000777 JMP 74

34

Jo i CONTROL R STRUCK FROM DCU, WRIT FOR SWPACK KEY

36 i ANOTHER CONTROL R WILL START

3? 16315 820235 HDCR: LDA ¥, IGH70 ; TOMODULE ROUTINE

38 10316 181004 MOV 8, 8, SZR

99 10317 808485 JMP 45 ;USE TOMOD CALL

68 16328 663616 SKPON §=«dTTI i TT] IS USED
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G1 10321 80777 JEP a

@2 18322 G06214 JSR@ . TINP? iS PACK ENTRY » KEY STRUCK

@3 10323 BeB772 JPP HDCR sANOTHER KEY?

64 10324 886235 Jske =: TOM70 iCALL IOMODULE HANDLER

65 10325 BeeGe1 1

06 16326 WBA774 JEP 74

7

88 i; CHANGE ALL DEVICE CODES FROM THE LOCATION IN CALL+2

69 ;UP 70 BUT NOT THE LOCATION IN CALL+3, FROM THE OLD CODE

18 ;WHOSE ADDRESS IS IN CALL+1 TO WHAT IS IN ACO.

44 i IGNORES CODE 77

12 iEXIT TO CALL+4

13 10327 174406 DCHNG: INC $2

14 10338 151488 INC 22

15 16331 956441 STA 2, DCH. 5

16 18332 624441 LDA 1, DCH. 1

1/7 16333 O37376 LDA 3,422

18 16334 137408 RAND 13

19 16335 857376 STA 3,8-2,2

26 10336 123480 FIND 1,8

24 16337 846435 STR @, DCH. 6

22 10348 831377 LDA 2-L2

23 10344 136414 SUB =. 3, SR

24 10342 122415 SUB =. 6 SNR

2) 10343 688424 JMP DCH. 2

26 10344 021608 DCH. 4: LDA 66,2

2f 16345 163142 HDDL# 6, 4, S20 i1S IT AN IO. INSTR?

28 10246 101183 MOYL = 4, &, SNC

29 10347 183113 HOOL# = 4, 8, SNC

36 16258 880412 JMP DCH. £ iNO

$4 10351 161208 MOVR = B

$2 18352 162400 SUB 3,8

$3 10353 123414 AND# 8 1,8,52R

34 16354 866406 JHP DCH. 3 iNOT OLD DEVICE CODE

33 10355 634417 LDA 3, DCH. 6

36 10356 163088 KDD 34

37 10357 641080 STA 8,8. 2

38 10368 834412 LDA 3, DCH. 5

$9 10361 627776 LDA 3, 82, 3

46 10362 1514@8 DCH. <: INC ae

41 10363 422467 LDA 6, BOCH. 3

42 10364 142414 SUB =. 2, 8, SZR

43 10365 660757 JMP DCH. 4

44 10366 834406 LDA 3, DCH. 6

45 10367 838403 DCH 2: LDA 2; DCH. 5

46 16376 85/7376 STA 3, 8-2, 2

47 16371 @81601 JMP Le

48 10372 860008 DCH.5: @

49 10373 80077 DCH.1: /?

36 10374 B08000 DCH.6: 8

od +ROUTINE TO PRINTOUT PRIME RAND SECOND LINES

ve

33 18375 888080 ¥

04 10376 854777 PSD1: STA 4.71

J 16377 686215 JSR@ = INES?

36 18408 087224 PRIME ;PRIME LINE=

of 16461 @24104 LOA 4, PRIML

38 16482 124808 COM L1

39 10403 820071 LDA @, BDROR

68 16484 161220 MOVER = 6
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G1 16465 167008 ADD 61 i CALCULATE SEND LINE

G2 10486 B06228 JSR@ = IPDE? i PRINT

03 10407 886215 JsR@ = MES?

64 10416 b87323 SECOND ; SECONDARY LINE

@5 16411 624107 LDR 1, SECLI

M6 16412 124008 COM it i CALCULATE RCY LINE

@/ 10413 e20874 LDA @, BDADR

68 16414 161220 MOVZR 6,8

69 16415 107600 RDD 0,1

16 10416 986228 JSR@ = IPDE?

14 10417 682756 JnP@ | PSDi-1

12

13 OID 2

14 686248 BDDDD= JSR@ IPSDL

15 12175 epeee8 EGGS: ¥ . 3 AUTO RUN SWITCH

16 12476 eeeeeO 8 iDEVICE CODE

1? 12177 Geeeed 8 ;CAT SWITCH

18 12208 G0H008 0 i# OF PASSES

19 12261 8RBRee 0 iRETURN ADDRESS

26 12262 G00G00 SWREG: 8 i SWITCH REGISTER

2412283 O85215 DIRT: .TXTE 'i5x<i2.... 05.1. PTI DIAG REV. 61 !

22 BebU88 .NOLOC 8

2g . END

#90000 TOTAL ERRORS, wa@@8 PASS 1 ERRORS
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GBG550

BBB536

O88564

BBD 72

BBG60S

480627

BB0643

WOB6DS

G00662

ROE 74

688704

B60717

wee7s3

600746

680764

880774

081614

081034

681843

801037

461401

081117

8611434

@81153

e811 74

@81215

BB123/

ROZ8 481261

R29 BB1306

ROZSA 481314

ROG = Bisdi

RBSBG Be1364

AOSL 81401

ROSIE 881372

Rés2 881416

ROSS 881431

Rél4 661442

ROSS BB1455

R636 9401472

Aes? 661514

RB38 bb1I22

ROS9 BB1555

ASB18 681340

ASOTX BB1S37

RC@? =G11772

RCO?? BBB8ES

ACL? 11773

AC1?? 888066

ReGe

ReeL

Ree2

Rees

Ree4

RESS

RaB6

Ree?

ROGS

Ree

Re16

Ait

R@12

Rais

Rei4

R@15

A@16

Rei?

A818

A@19

Reza

Reed

Ra22

Re23

Aa24

R826

Re2?

AC2? @11774 -

AC27? G8B867

ACS? BBb207

AC3?7? 068070

ROROU 630318 MC

13/18

17718

17/4?

17/26

17/3?

17/59

18/12

18/24

18/29

18/37

18/53

19/66

19/26

19/34

19/48

26/83

LO/ 23

26/48

26/58

21/06

21/28

21/46

ce7'83

c2/e0

22/48

eef9

23/28

23/48

24/61

24/44

24/06

24/9

24/89

24/68

ou’ 3B

ou 44

eo’ $

26/#S

26/24

26/33

26/49

2/83

24/737

24/736

92/43

11/44

92/15

14/45

92/15

11/46

42/37

41/47

?/ag

26/56

25/68

26/18

29/18

31/@2

32/3?

17/83

17/3?

24/84

24/38

eo at

24724

2a 8?

24/38

86/12

36/18

86/17

92/15

14/441

18/46

21/15

23/28

26/26

29/33

$1712

2/46 = Z5/14

86/24

36/28

86/22

86/16

19/89

241/51

24724

27/68

36/84

31/49

33/28

86/13

18/36

21/33

23/48

26/54

29/743

31738

33/86

86/21

19/24

24/4?

28/24

46/14

31/99

$3738

19/38

20/19

20/43

$8734

32/69

$3799

19/32

22/48

eo? 34

29/06

$6744

32/27

34/89
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AMASK @B8R6a

ATT 862785

Beee 661571

Beei 861687

Bees 81626

Bees 861651

BeeS 681708

Baas 401727

BOO? 861756

Bees 9 B82b85

Bees 82034

BO@R 8815/0

Be1e 882h63

Be1GA 882462

Beier e62112

Be1eD 082144

BOLGE 962170

Baier e82217

Be1eG B82246

BO1GH @82275

Baia) ee@2s24

B@1eK B25

B26 8882448

B20R 602467

B20B 482473

Bei 9 882476

Bein 882525

B2iB 642531

Beix 082474

Beixx 682438

B22 e82532

B22R 882361

B23 @82566

B23R 882615

BAD 886282

BDRDR 98071

BOCKK 668128

BDODD 866248

34/31

36/15

39/67

45/06

47/14

49/13

11736

46/52

28/19

28/46

29/61

29/28

29/759

38/29

3O/37

31/25

31/54

27/18

Sef ee

37/02

32/08

33/22

33/93

34/25

34/796

30/28

$9799

36/34

37/28

38/03

38/15

38/24

38/46

30758

38/89

3°/ 38

38/52

39/25

39/31

46/03

*¢/ 36

11/48

19/725

20/37

23/69

26/44

20/20

30715

31766

33739

30/39

37/18

43/41

46/68

47747

90/16

42/24

92/14

34/44

36/37

39/45

45/14

47/738

49/36

26/32

44/19

esl?

SP 744

38/41

38/19

38/49

39/083

29/33

39741

46/11

14/34

19/39

21/16

23/29

e627

28/46

36/35

$2716

33/68

39/45

$7746

44/0?

46/15

48/12

26/18

14/32

92/15

35/82

36/47

43/12

46/87

47746

26/44

44/54

15/28

19/93

24/34

23/49

26/34

23/87

36/45

52/28

34/16

36/06

38/29

44/41

46/39

48/20

84/26

13/82

33/12

37/67

43/48

46/14

48/11

36/17

17/29

20/66

21/32

24/22

26/99

29/19

31/63

52/38

34/32

36/16

49/68

44/27

46/4?

48/42

84/58

40/18

35/34

$¢/4?

44/06

46/38

48/49

18/44

26/16

24748

2¢/63

29/34

31/43

32/50

34/42

36/738

39/746

44/42

47/67

48/38

86/63

2544

37/45

44/26

46/46

49/44

18/357

20/26

22/38

2/28

28/64

29/44

34/31

33/67

32/83

36/48

43/13

45/07

47/45

49/14

$1799

38/28

44/41

47/06

48/49

19/18

28/38

22/49

20/39

28/69

31744

33/29

33/43

37788

43718

43/15

47/39

49/37

92/67
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BORNN 682622

BEFOR 607036

BEGR 860474

BEG 9@@84@2

BEG11 @88540

BEGIA a88438

BEGLX @e@541

BEG2 900444

BEG3 88462

BEG4 908471

BEGS @4g5e2

BEG6 9Badie

BGN?A 86262

BMASK @b@R61

BOUND @87335

BRFD 682634

BRFD1 662661

BRFD2 682670

BRFDS 882675

BSET @6@1553

BSRET @@1567

B. EGi e684e8

(6 688242

Ceee 683815

C401 843851

(B02 803065

(084 003187

Coe 483123

COG6 083148

CHO? =BA3254

COG7A 683288

COGS 845338

(HBS 803354

C616 863464

(O11 B8S43%

(oi2 863461

(O13 Busse2

(B16 @8355

Cet? 863562

(018 863612

(B19 683641

C620 802678

(B24 883717

C22 803747

C23 663774

(B24 &B4822

(O25 684851

C426 264076

(a2? 684125

C428 Be4is4

(829 884203

(O38 884232

C631 884261

C32 084218

(O33 OB4337

49/69

96/15

14/48

12/34

15/38

14/44

14/29

14/57

15/23

15/38

15/22

15/4?

12/29

14/37

32/45

25/58

15/24

37/55

40/39

40/57

41/04

28/83

20/83

14729

13/40

40/20

43/35

44/61

44/22

44/37

44/54

46/33

47/764

47733

48/61

48/32

49/83

49/34

49/54

38/38

36/56

91/29

SL/54

32/48

93/745

93738

4/61

54/28

94/53

Do 2d

Jo? 08

96/19

36748

ar/4?

97746

98715

46/18

86/24

14/31

14/31

15/46

14/54

16/12

14/68

13/26

15/41

15/56

12/34

28/38

42/43

26/24

87723

38/38

40/40

48/768

41/86

44/64

20/47

28/44

30/48

43/63

85/65

415/84

15/44

13/34

29/49

33/412

36/93

39/17

46/42

41/83

44/89

85/84

20/45

74/26

43eS2

15/88

30/208

$3744

3/23

33/95

40/43

41/68

6/24

89/17

49/14

36/8

34/15

40/35

46/45

43/14

31/18

3474?

46/93

48/46

31/46

33/18

41/18

46/49
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Ca34

Ca35

C837

(B38

COs

C644

C642

(B43

es)

(a4?

CB49

C859

004366

984415

004444

084472

084523

G84552

864601

684638

G8469/

684706

684735

804764

805813

B63842

989071

65128

gas147

@83177

G85 227

B89257

685307

G8D337

085567

G05417

005447

CHS9A 885477

CB68 B85504

CB69A 665534

C661

Ch62

C863

Cb64

(B66

C867

CO6A

CB6B

Care

C674

885567

BED622

BOS655

889/18

685/743

BB6806

GOS224

BB3i72

G86851

866124

CB71A b86251

CB71B 886284

CO7iC 086261

Care

C873

Ca74

CB?

C876

(B77?

Ca78

(B79

COBR

C4

C18

C108

666517

006361

BH6416

BB6d52

086303

886532

006961

G66637

067116

GBH243

GB8263

G00311

CL@82 BBOI26

C1864 B@8327

C1086 600338

C1GGK 688225

08/44

99/43

99/43

66/68

66/48

61/10

61/39

62/69

62/739

63/88

63°37

64/06

64/36

69/65

60/34

66/64

66/38

6/7/81

Gr /'S2

68/82

68732

69/83

69/34

70/64

rO/39

71/68

71/12

f1/45

re/13

te/as

taver

74/83

74/737

for16

43/57

45/32

19499

76/38

70/24

77/38

18/28

86/61

88/38

81/44

81/42

32/18

82/36

03/82

83/93

38/13

13/11

13/27

69/58

13/49

14/62

14/83

14/064

14/61

f1/19

78/38

87/42

56/69

31/28

76/28

20/67

38/34

39/13

39/91

Sf/S1

3°736 «67/36 «68/26 68/56 = 69/27

70/59 74/34 76/29 81738

20/27 «644/12 39/83 75/98 88/12



@a97 PTID

C1678 6110857

Cit

C12

C125

Ci2.

Ci4

C14.

(16

Ct?

Ci??

CABR

BB8264

088265

GB 212

Be8251

WO8266

wed252

GO8267

868270

068313

607134

C1iB6 612127

C2

C26

C208

C24

C22

C22.

C23.

C31

C31.

C32

C32.

C33.

C34

C34.

C36

C367

C3?

C376

C3??

C3BR

C4

C48

C400

web244

QB8271

800314

wab272

800273

BB8253

B00254

BOE2 74

BBG275

060515

BOG316

GO8276

800317

@87144

BO8245

OOG2 77

BG9320

BE 580

Ba0268

G60 201

888297

BO0261

Baa s82

G60383

BB8 3241

G80 384

GBB S22

RO8323

687157

BBb246

G60305

BBB324

wan2d/

860306

92/12

13/28

13/29

13/47

13/38

13/48

13/34

13/32

13/51

73/46

38/56

92/15

13/42

13/33

13/52

33/11

13/34

13/35

13/719

13°20

13/36

13/3?

13/53

13/54

13/38

13/24

13/55

13/22

39/35

13/13

13/39

13/56

13/48

13/24

48/46

13/41

13/723

$2/32

36/18

47/24

13/29

13/42

13/26

13/43

13/57

13/44

13/58

13/59

66/61

(1/3?

46/13

13/44

66/54

1345

13/68

13/45

13746

24/29

31/48

60/59

$2/17

49748

$2/4)

64/29

3/7/13

29/91

17/46

21/38

39/49

33746

49/25

34/47

63/27

66/29

34749

46/11

87/44

47/25

35/20

fo/tt

93/26

45/41

58/44

30/92

29/38

33/61

36/42

47733

$6/23

29/45

44/49

34746

32/18

63/96

72/08

87/15

38/22

67/25

45741

43768

46/26

62/38

61/38

63/24

56/28

3344

22/43

43/24

61/29

45745

$6789

33/33

$f/42

48/26

84/25

33/33

52/39

64/59

73/50

37/33

f2/13

38/34

62/28

67/28

84/34

44743

25/24

44/16

36/39

34/64

43/24

70/23

23/86

65/53

88/19

38/36

f2/4?

68/21

88/31

38/65

29/42

44/30

«47/44

31/6?

34/36

45/91

49/20

76/54

33/29
6/97

84/13

39/15

(3/24

37749

44/745

47743

31/35

33/67

49/43

83/14

J3f02

66749

33/93

f2/42

38/32

J9/32

48/16

35/39

46/53

50/24

4/24

67/91

30/67



g898 PTID

C6 688258

C76 49680387

C77 = 688318

CAC78 618444

CAR? 611765

(B71 86117

(B73 606445

(D.2 010143

CD.3 616142

CHA?3 618457

CHO?T 818445

CHE?X 816463

CHR?E 610443

CHR?Z 616572

CL 9 eBREe

CLi 880208

C12 BeBdee

13 686680

CLKa eBee?2

CLKi e807

CLK2 880074

CLKS 9 @00875

CLOCK 638461

CLR 867614

CHi = BBY S34

CM1@. 800341

CMii 888343

CM128 668251

CMi2 888344

CM13. 888345

Chii4. 68346

CMS. 860347

CHi6. 6@8350

(M2 888332

(M256 G80352 —

CHS O88s33

(M4 888334

CMS 9688339

CM512 @88353

CM 988336

CM? = 88337

CHS. 880348

CMS. @8d342

CODES genuEe

43/16

13/47

13/48

92/12

92/15

76/63

$8741

88/17

92/12

92/12

92/42

92/12

92/12

11/29

34/19

20/34

62/25

65/98

69/19

72/85

(4/42

77/64

81/64

14/38

14/31

11/32

11/49

11/58

14/91

41-92

*/42

42/63

$3738

45/58

47/26

48/59

12/22

14/87

14/45

14/47

14/23

14748

44/19

14/20

14/24

14/22

14/08

14/24

14/69

14/18

14/11

14/25

14/42

14/13

14/14

14/16

11/23

13/69

69/22

6/65

81/18

88/58

88/49

90/46

94/44

98/63

62/95

66/28

69/56

(2/28

74/23

(7/48

68/26

66/96

61/26

14/37

14/38

14/39

14/48

29/14

32/31

36/69

46/10

47/24

49/19

89/58

29736

34/82

34734

37/34

3/65

33/3?

36/88

36/48

37/18

16/41?

28/65

38/3?

31/5

31/33

§5/99

S2/02Z

28/91

32/99

33/31

63/24

13/54

69/33

o/ OL

(6/6?

81/31

76/89

$8795

34/41

J 38

99/61

63/93

67/17

76/91

73/82

14/97

£8742

83/18

31/12

58/32

63/24

66746

76/26

72/39

74746

tif oe

82/52

37/38

$38/43

39/23

40/61

29/37

32/68

36/44

46/26

47/42

49/24

37/66

38/34

33/733

46/41

36/68

33/32

3¢/44

47/32

49/42

36/07

28/18

43/86 5/44

32/28

76/28 = 78/51

46/25

76736

32/88

36/87

39/38

64/22

67/748

1/24

73/43

S447

84/12

38/11

76/62

36/38

34/63

45/16

46/742

48/15

49/47

Jers?

36/36

39/99

64/32

68/18

1/35

73736

70736

86/36

76/61

31/6

34/735

43/20

48/25

34/13

33/84

of/783

61/55

68/48

1/54

i3/47

76738

81/29

31/34

45/44

47/40

49/45

50/23



8899 PTID

CODE6 88819

CODE? GG8820

CODES 880038

CONT 686764

CRLF 618467

CTS § 887622

CTSM 087443

CYC72 611746

CYC?71 @11657

CYC?J 811644

CYC?7% 611632

DATRC @38642 RC

DATAO 838775 HC

DCGOA #16126

DCHNG @18327

DCH 1 618373

DCH. 2 616367

DCH. 3 810362

DCH. 4 810344

DCH. 3 618372

DCH. 6 616374

DCIL1 810158

DCLOO 610166

DLODE Ge61H2

DCO?7T 818534

DCRES #14248

DCUBF 810901

DCUEB 68/7234

DCUGO 816162

DCULY 616144

DCUIN 616124

DCUIO 616174

DCUL 886114

DCUMY @18127

DCURT 887876

DCUMT 616136

OC. ST 616162

DEC?T 616535

DEL = O86773

DELI 86774

DET?B 618575

DEVCD 600161

DIAG 31654

DIRT 612203

DIV? 611726

DIV?® 811727

DIV?D 811732

114/24

14/25

74/12

11/26

34/19

30/34

72/28

f0/20

88/56

42/12

12/45

13/89

86/20

92/45

92/45

12/34

12/56

39/61

63/29

9/54

3/46

88/29

12/14

341/16

341/38

91/26

34/45

94/24

88/5?

88/46

141/58

92/412

12/24

88/66

87/18

88/34

S871

39/88

12/07

88/25

2o/ it

88/37

13/39

92/12

12/45

12/16

92/12

14/36

14/89

44/44

14/33

92/15

92/15

92/15

62/59

36/46

34744

38/63

61/26

(2/39

76/98

81/29

85/36

92/12

86/42

87/26

92/45

92/15

66/27

63/54

w1/91

38/13

88/34

31/13

4/49

31745

91/34

91/43

91°38

941/39

§9/82

88/23

15/5?

96/701

88/16

90/351

89/89

88/52

88748

89/24

38/36

87/44

88/45

15/58

12/47

85/42

15/17

29/11

69/19

68/18

91/42

30/89

58/32

61/99

66746

73/43

77764

81/68

68/57

64/23

024

38/44

5149

34744

31/44

53/64

88/27

1664

8834

89/42

16/66

95/44

13/241

37748

69/56

68/48

Ji/41

D0? 38

29/61

63/93

6r/4d/

73/36

77/48

82/26

61/27

64/93

39/13

91/45

71/38

$8714

$68

17/44

38/31

73/36

71/34

14/35?

1/24

32/30

36/36

99/99

64/32

‘VS

74/23

78/42

83/18

32/68

36/67

19/38

64/22

67/48

13/47

C70

82/32

61/56

60/51

36/19 = 56/48

91748

88/98

23/36 = 23/56

39/18 39/48

0 3/G2

33/64

37/6)

68/26

60/24

7275

74746

88/17

84/12

dL?

44/29



6168 PTID

DLP 867i?

DLPL 686727

DLPM @06732

DLPRO 886733

DST 610000

DT07S Gae2e8

DAR 618172

DXAS 618173

D?IAG 625876

EGGS 412175

EHALT 886238

ENDC 886671

ENTR 014612

ERR¢ 012072

ERR?2 81.2064

ERR?3 812443

ERR?4 @08244

ERR?S 012122

ERR6 012026

ERROA 012845

ERR?I 012013

ERR?J 011775

ERRON 012674

ERTON @41767

_ EVENP ageea4

FOCUE 918344

FST2D 910752

HOCR 940345

HDIN 910384

HDINA 918252

HDLPT 018267

HSER 818285

HDTTO 016257

HEA 612478

HELP 80204

HEXIT 010247

HMON 618204

46/22

84/58

84749

84/53

11/85

§9/19

89/28

92/45

41/12

13,'88

18/48

19/745

21/42

23/58

28/3)

32/28

ND

38/48

44/49

47/38

31/24

34/29

3¢/42

61/65

64/31

67/58

1/41

73/93

31/48

84/725

12/33

92/45

92/15

92/15

12/39

92/15

92/15

92/15

92/15

92/15

92/45

89/37

92/12

89/54

89/38

15/99

89/93

89/29

83/32

92/45

98/16

8/33

84/38

84/58

84/34

85/83

88/43

12/29

§9/22

89/29

12/44

17/07

18/26

19/39

21/393

24/32

26/18

29/724

32748

36/26

39748

44734

48/38

31/49

34/98

38/41

61/35

63/61

68/28

72/45

76/34

82/68

92/15

89/745

92/15

64/22

89/68

98/48

89/91

89/33

56/28

92/15

96/18

89/28

84/49

85/62

48/26

89/24

89/33

92/15

17/14

18/34

20/17

22/18

25/84

26736

29/54

33/47

$6758

39/27

44/51

48/68

92/16

Jo” 19

98/48

62/64

65/38

68/58

re/49

ttf sb

B27 s2

92/45

63/58

96/37

96/48

96/14

98/27

33/36

96/85

83/38

17/24

18/47

20/37

der se

eure

26/46

36/26

33749

3°/26

33/56

43/39

459/29

92/45

- 39/46

39/69

62/34

69/99

69/29

73/23

78/45

82/38

67/17

91/83

90744

96/38

90/12

89/39

17/33

19/63

26/45

22/36

eWwet

26/68

$8759

34/28

37796

46/38

49/51

33/43

36/415

39738

66/28

69/68

(3490

78/68

83/91

98/17

98/42

17/54

19/17

21/62

23/16

20/49

27/16

31/23

34/52

38/85

43/29

46/38

33/33

36/44

60/66

63/33

66/56

76/38

74733

88/36

84/23

96/20

18/68

19/31

21/23

23/38

20/51

20/34

31/51

35/23

38/39

43/47

47/34

30/32

93/90

3/43

68/735

64/62

bf /27

71/61

ro14

f2/39 73/82 73736

96/47

90/43



@1@1 PTID

11274 614347

ICONT 888117

ICRL? GB8216

ICTS 680244

ICYC? 886227

ICYC 688231

IDCHN 666121

IDCRS 888133

IDEL 68122

IDEL1 968124

IDELA 660120

IDELI @@8123

IEGG? @@8212

IENT? @86226

92/12

12/12

32/5

35/48

39/54

46/27

47/94

49/44

12/45

36/28

38/39

32/18

38/42

62/36

76/62

74/395

42/14

12/24

42/15

42/47

42/13

22/45

2a 33

2° /B6

36/68

$4729

38/27

44/749

47/36

36/359

347684

36/32

66/14

63/11

66/33

76/87

74/766

80/84

83/96

12/16

34748

12/41

12/53

18/12

19/34

21/28

23/48

2o/At

32/22

33/68

43/83

43/97

92/14

29/16

32733

36/14

45712

46/44

48/47

49/49

92/12

45/28

33/19

36768

39/26

39/48

99/741

63/66

66/98

76/32

76/33

13/487

15/16

89/87

91/716

28/32

20/54

25/85

eu 47

28/22

31/28

34768

39/06

44/57

48/04

51/28

24/86

Srred

66/43

63/48

67/64

78738

74748

86/43

26/43

ww 13

86/41

92/15

17/83

18/24

19/48

21/46

24/11

26/21

29/28

$2/951

36/32

43/755

46/33

29/39

33/62

36743

45/22

46/54

48/27

36/15

92/14

S291

$7758

39/29

36/17

39748

63/35

67/29

£1763

92/15

13/56

21/12

23/23

236

28/43

41/37

$2/ 32

39/744

44/59

48/25

I/5

34/31

a7/58

64/43

64/69

67/739

71/18

e319

84/16

36/58

68/63

81/14

17716

18/29

26/83

22/83

24738

26738

29/59

S3¢23

3¢/b2

44/64

47/64

36/16

$3734

37/43

45/46

47/12

48747

92/15

34/22

38/87

39/38

56746

68/37

64/64

67/768

tefl?

72/48

24/34

23745

26/88

29/04

32/20

36/03

43/10

45/35

49/66

32/24

54/56 -

36/19

61/13

64/39

68/65

71/48

79/98

81/47

31/19

1/39

81/45

17/17

18/37

20/23

22/28

Zor 14

26/49

30/29

33/54

37/44

44/22

47733

36/48

34/85

37/34

45/52

47/22

48/97

34/34

38/16

39/58

9/415

61/07

64/33

68/38

refod

£8749

21/49

24/19

26/24

29/31

$2/34

36/35

43/38

45/68

49/24

v2/SL

38/48

61/42

65/68

68/35

f2/22

76/41

82/13

93/34

#7731

17/26

18/93

22/46

20/38

er /Bs

38/5?

34726

38/24

44/37

48/61

31/68

34/37

38/37

46/12

47/26

49/24

33/29

38/41

46/87

of/44

61/37

60/63

63/68

°3/29

22/06

24/45

26/42

36/62

33/26

3° /

44/64

46736

49/57

93/48

39/47

62/12

63/3?

69/06

72/%

07/44

82/39

03/34

78/69

82/36

17/3?

19/66

26/58

22/99

oul 44

28/19

$1/29

34/9?

39/83

44/54

48/32

31736

35/88

39/16

47/44

49/26

35?

38/58

40/16

38/13

62/86

63/32

69/31

(3799

Zo 17

26/32

30/32

Saf OF

3°/44

44725

47/64

98/33

93/44

36/23

99746

62/42

66/67

639/737

73/38

78/733

83/85

34723

78/36

83/29

17/768

19/20

21/06

23/20

20S

26/48

31/54

329

39/44

45/32

49/83



8182 PTID

IERR? 688236

TINP? @66214

TINR? 611408

IMES? 686215

ING? @1114?7

INL? 611234

INL?7@ 611138

INL?2 611551

INL?3 @1112?7

ING?S 611352

INZ? #11244

INS? 611116

INS?3 611126

IN4? 614382

INS? 611166

IN6? 611202

IN67@ 611358

INB?A 611344

INB?I 611345

INLK 611132

INA? 614256

INPDS 007417

INP?L 611134

INP?I 11137

INP?J 611142

INP 6115/72

INP?Q 611334

INPOR 611342

INR? 611264

INR?1 611603

INRK 611682

INR?0 611664

INS? @11346

INS76 611326

INS? 611337

INS?2 611348

INS?3 611341

INS?A 811335

INS*Y 611316

INS?X 614377

INT? @11422

INTE @14131

INPPR 811133

IODT? @e8233

TOM?0 686235

49/34

32/48

DOL

99/14

62/39

69/34

13/2?

78/38

83/82

12/39

12/43

92/14

12/44

15/47

86/19

92/12

92/42

92/12

92/12

92/12

92/12

92/12

92/12

92/12

92/12

92/12

92/12

92/12

92/12

92/12

92/12

92/12

14/46

92/12

92/12

92/12

12/43

92/12

92/42

32/12

92/14

52/14

92/14

92/12

92/12

92/12

92/12

92/12

92/12

92/12

92/14

52/12

92/12

92/12

12/99

13/83

98/45

49/34

93/15

99743

66/38

76/64

74763

86/61

83/53

14/32

20/18

32/14

92/14

92/14

92/14

92/14

87/29

92/14

92/14

92/14

92/44

92/14

92/14

92/14

86/45

24/87

56/5?

36/38

33/38

36/49

64/68

63/37

67/61

78/35

74/37

86/38

86725

92/15

14/45

38/12

M739

92/44

89/18

38/56

04/64

37718

68/48

64/86

67/32

1/15

(9/16

81/14

14/54

38/99

92/03

31/29

54/28

57747

61/10

64/36

68/62

71/45

81/42

13/64

39/34

92/14

JL/32

34/93

38/16

61/39

68/32

72/19

16/738

82/18

15/23

46/12

92/15

di/22

38/45

60/34

69/83

72/93

77/38

82/36

13/44

84/35

89/32 89748 «98/81 (98/86

91/84 92/42 92/15



6163 PTID

IPDC? @08224

IPDE? 668220

IPOC? @@8222

IPSD1 680240

TSUBX 666125

ISUBY 880126

TSUBZ 680127

ISWR? 888213

ITI) 686225

ITI70 @@8224

ITPS? @88232

TTR? @11764

TTR? 11763

TTRR GB8286

ITR?T 611762

ITTD 66236

ITT] @68237

ITP? 686217

TZ0C? 460223

Ki831 4a4e24

Kie7@ 611778

Ki2? 616476

KiS? 610477

K4@@ 988086

KB14@ @86531

KB26 664124

KB4@8 686368

KCALL 618264

KMZ286 BG8s34

KM261 681364

KM42@ 681385

LCS 63854?

LINCH 606737

LINE @3@517 MC

LON 68@064

LOOP @0/B4? MC

12/48

12/47

12/49

12/18

42/19

12/42

12/91

12/5?

92/15

92/15

92/15

13/84

13/65

12746

12/58

93749

92/45

92/12

92/412

11/739

22/91

Ja’ sf

28/48

$1743

S45

44/09

82/28

o/ 11

82/54

89/32

14726

24/2

24/63

8/26

34/17

5/32

66/54

64/20

67/746

(1/22

73/44

88/15

84/18

12/18

8/83

32/26

36/64

11/48

33/18

36/39

39/19

J0/4/

39/18

92/12

46/27

92/14

92/14

28/67

28/06

20/11

86/53

87/86

86/36

92/12

20/87

15/25

14/4?

92/12

92/14

93/68

26/59

23/14

2050

29/69

32/12

55/47

82/35

30/18

83/64

89/35

2448

24/47

24/43

58/'44

94/42

98/64

61/24

64/58

68/16

71/33

73/34

7a? 34

85/89

29/32

32/53

33/24

33/36

$t/ 9

39/28

36/16

99/39

92/14

92/82

92/45

28/12

92/12

92/14

92/45

14/56

92/15

21/18

23/31

26/13

29/21

32749

36/18

23/83

31/10

oO?

38/38

61/93

69/19

68/46

f1/32

13/49

16/36

81/27

38/03

33/27

37/86

33/4?

34/24

38/86

39/3?

36/45

66/36

92/45

92/18

92/15

13/67

21/36

2571

26729

29/46

33789

23/23

34/39

30/36

38/99

62/23

65/48

69/17

f2/63

74710

77/@2

81/38

36/33

23/58

34/33

48/15

39/57

3¢/14

61/66

13/43

21/34

24/24

26/97

26/17

33/44

37/20

23/743

36/65

99/28

62/53

66/48

69/48

(2/26

74/24

77/46

82/24

31/01

44738

3/24

38/48

46/66

J¢/43

61/36

13/49

22/11

24/38

er/it

36/47

34/42

43/45

32/59

36/34

99/5?

63/22

66/44

76/18

taf 3?

74744

tio

82/58

$1729

33/61

33/6

38/49

46/15

38/12

62/65

22/32

25/22

28/27

34/15

34/44

43/43

33/82

3¢/83

68/24

63/51

67/45

76/49

f2/68

74/459

78/48

83/16

31/38

$3733

$6727

38/58

32/17

38/44



6164 PTID

LOOPB GaBee1

LOOPX 686231

LOO?R 811768

LOO?T 612458

LOPE 611764

L?00P Gad646 MC

MARK 886103

MCODE 687172

MOCU 807264

MOCUX 887245

MOV?L 14774

MOV?2 611735

MOV?S 811744

MOV?4 611751

MOV?S 611766

MESON 610426

MES7S 610428

MKLIN 086742

MUL? 611746

MUL?A 611747

NCONS 663814

NIOPT 618224

NLINE @81d2

NOLOO @ueaeE

63/65

66/97

70/31

76/32

41/19

34/19

3°734

61/26

64/52

68/18

77/64

82/26

13/87

18/19

19/46

21/43

23/99

26/83

28/56

32/24

44/32

48/31

31/58

J0/16

78/16

82/39

92/45

92/45

92/45

33/19

36/68

39/20

20/48

39/11

63/86

66/98

(0/32

76/33

76/18

15/05

13/48

15/42

92/15

92/45

92/15

92/13

92/15

92/12

12/44

84/39

42/14

92/15

41/23

89/43

11/9?

11/18

72/39

74/46

63/34

67/28

(1/62

36/46

34/44

38/83

61/55

65/24

68/48

77/48

17/88

18/27

19/68

21/68

24733

26/19

e929)

32/49

43/29

49/61

32/46

66/07

79/62

83/32

33/54

$7798

39/29

36/17

39/48

63/35

67/729

71/63

6/21

87/16

87/24

87/49

92/12

84/42

92/15

41/34

99/49

15/34

59/59

73/82

74/57

64/83

67759

*2/46

91/42

90/89

38/32

62/25

65/58

69/19

77/37

83/48

17/45

18/35

26/18

22/19

25/85

26737

29/55

Stfer

45/56

49/38

93/44

66/29

88/37

84/24

34/22

38/67

39/38

56/746

68/37

64/84

67/68

refi?

$5714

42/730

71/24

73/13

19/29

64/32

68/29

JL/41

09/81

66/20

69/58

84/47

84/42

17/22

18/48

28/38

22/38

213

26/47

38/27

43/33

46/31

49/32

33/36

?1/42

$1/87

34/54

38/16

39/58

57/15

61/67 |

64/33

63/38

f2/ot

65/62

68/99

(3/24

32/68

36/07

99/36

63/24

66/46

76/28

$6/36

17/734

19/64

26/46

22/38

2/28

27/61

38/56

43/748

46/99

34/29

33798

79/15

81/41

38/44

40/67

9° 744

61/37

69/63

68/60

73/29

63/34

69/38

ve/ 3?

36/36

63/55

67/1?

76/51

17/758

19/18

21/83

25/418

25741

ert?

31/24

44/20

47/32

90/793

34/26

to 04

82/89

3/30

38/38

40/16

38/13

62/86

63/32

69/31

°3/39

69/69

74734

07/89

66/56

64/22

67748
?

1/68

18/18

19/32

241/25

23/33

20/92

31/32

44/3

47/39

Ji/22

34/54

C030

82/33

36/28

38/99

32/18

38/42

62/36

66/61

475

f1/35) 71/54 72/85 72/28

73/36

19/36

03740

8/42

74/12 14/23



8185 PTID

NOPAR Bane

01674 611354

O0172 611551

O0175 611352

00678 611258

OD7? 611556

ODA? 611335

ODAMC 811353

ODA7L 611580.

ODB7E B11341

ODB?P 611428

CODPR e8a82

ODD7B 611415

ODDPR BLis22

QDD?T 811562

ODE? 811545

ODE?2 61154?

ODE?4 611554

ODE?A 611566

ODIPN 611565

OD17T 811357

ODL7C 611466

OOL?T 611564

OD07C 611586

OOF 811562

ODO7K Gb8216

ODP?7C 611364

OOR?T 611365

OOT 611411

OOT?2 611434

GOT?3 611578

ODT?1 611461

ODT? 611484

OOTK 811685

OOTP 811367

OOU?PA 611561

GOW?T 811437

ONEST Geneb8

QUADR 866105

34/19

30734

67748

74/35

Poled

88/17

84/42

92/14

92/44

92/14

92714

92/44

92/14

92/14

92/14

92/14

92/14

11/24

reed

92/14

92/14

92/14

92/14

92/14

92/14

92/14

92/14

92/14

92/14

92/14

92/14

92/14

12/38

92/14

92/14

92/14

92/44

92/14

92/14

12/99

92/14

92/14

92/14

92/14

41/27

94/49

37734

66/56

73/2

1929

88/17

84/42

14/68

47/27

28/46

34744

38/83

61/26

68/18

72/83

3736

63/34

13/47

92/14

92/714

38/46

34/44

38/83

61/26

71/24

13/13

73736

86/56

14/35

341/12

38/32

61/55

68/48

73/13

16/98

81/29

v1/41

99/61

62/25

69/19

74/42

70/04

81/68

36/07

39/38

62/99

69/58

(4/23

7¢748

82/26

de2/3?

36/36

39/99

63/24

10/28

74746

Ct

53/84

57/85

68/26

66/20

76/51

74/97

78/42

83/18

64/52 G3/2i 66/46 71/24 71754

31/12

30/69

38/32

62/29

66/20

f1/

(3/36

76/38

81/29

13/29

48/36

Ji/44

J0/ 33

39/64

62/95

66/46

1/34

(3747

77/64

81/68

16/41

49/6?

56/87

59/38

63/24

67/17

72/65

74/12

77/48

82/26

44/768

49/99

32/37

36/36

99/99

63/93

68/18

(2/28

£4723

Cte

82/32

45/36

16/3)

33/84

0°/65

64/22

69/19

(2/39

74746

78/42

83/18

46/61

31/64



6146 PTID

ODTD 888527 MC

OTP 422748 MC

Pi??? 618753

P37??? 616444

PRC?8 616578

PRC?1 816715

PAC?2 616571

PAS?S 908203

PA?C1 611661

PAICS 611668

PA?SI @Bd2a4

PA?SY 886205

PBAD 686635

PERT @62638

PC176 610574

PCL7L 618442

PC1?2 814853

PC1?75 811654

PC478 816724

PC676 @18573

PC?? 818725

POR 616567

POC? 616527

POC?2 618925

POC?S 810512

PREC 810522

PLP?T 618652

POC?T 616584

PRIME 067224

PRIML @801064

PRS2 800076

PRS3 888077

PSD @10376

PSP? @10437

P?GBU 424652

RB676 611115 ©

RBCKO 887373

RECAD 066106

RECEI 630612 MC

31/38

34733

w/32

61/15

64/44

68/07

(1/27

(9/28

78/44

83/87

84/48

2/34

92/13

92/42

92/42

92/12

92/12

92/12

12/32

92/12

92/12

12/33

12/34

83/48

38/14

92/12

92/12

92/42

92/12

92/42

92/12

92/42

32/12

92/12

92/12

12/48

12/47

92/12

12/49

8r/1?

11/59

47/49

M/S?

14/53

44/54

92/12

92/12

14/5

12/61

74768

t? a2

8/46

Je/J2

0/90

99/18

62/43

SL/3¢

34/58

61/44

65/18

68/37

r1/9

76/15

$6/86

83/28

84/59

92/413

84/91

83/51

38/97

92/12

92/12

92/12

1/36

16/16

87/24

16/14

74742

49/58

53719

56/24

99/47

63/12

32/26

Dee

38/38

62/14

69/39

69/68

f2/31

76/43

88/45

83/2?

92/15

39/36

43/17

48/32

92/44

71/26

84/38

36/34

93/42

66/14

63/44

52/53

55/56

59/19

62/44

69/39

(3/65

0¢/@?

81/18

83/33

33/20

99748

63/13

13/39

(7/14

81/49

83/38

93/43

56/54

68/415

63/42

67706

706/48

74/45

77/42

82/15

84/28

40/14 48/26 «= 44/28

43/47

49/16

71/58

03/99

84743

36/68

3476?

Jifed

68/44

64/16

46/17

49/39

f2/24

16/68

31/29

34/32

S791

61/14

64/48

46749

36/20

72/38

7/8

31/36

54/57

38/28

61/43

65/69

34768

3°23

64/45

64/41

6/730

71/68

74749

78734

82/41

84/733

47/17

84/44

r(/2d

32/20

30/26

38/49

62/13

65/38



8107 PTID

RECYI 638671

RES?T 888234

RICLR 630475

RSTOR 616685

RTN?A 810566

RUB? 6411101

SAYET 882743

SAY7E 618577

SCAN 638744

SDONE 638464

SECLI 6@0167

SECON 887323

SMALL 682726

SPACE 886872

SPT 7G 16440

STATU 626716

STA?T 611343

STOP 82774

STOMP 812163

SUBX 886/751

SUBY 886/752

SWREG 612202

S?HPD BGBESe

SOWPK 621330

TABLE @@2754

TAC78 610717

TRC?C 818723

TADD 082712

TBAD 006247

TCYCL 838574

TEM 686100

TEMP 868110

THING @O@114 -

TIM2 838557

TIMZA 830543

TIMZB 638345

TIMé 838538

TIN?L 611655

TIN?2 611856

TINA 611662

TIN?C 610726

as

aes a

66/88

69/38

81/48

9/713

74/744

12/68

7/93

92/42

92/12

92/12

44/32

92/42

9/3

3/99

1/4?

22/4/

29/17

32/36

36/14

12/82

87/22

41728

76/86

92/42

9/24

69/51

74/24

92/42

42744

92/15

12748

12/19

12/42

2/38

92/42

44/24

41746

92/12

92/42

41/24

78/45

8/38

48/48

12/83

40/37

41/49

12/84

8/34

8/48

8/22

8/11

92/12

92/12

92/12

92/12

66/34

76/68

82/14

71/19

13/28

86/48

19/37

44/44

32/38

36/31

23/00

eb/ 20

29/42

33/05

36/46

16/18

92/84

41/36

76/12

66747

?6/22

42/29

12/20

85/23

92/28

92/12

41/24

44/55

44/5

43/13

49/42

13/15

45/35

46/48

41/93

46/06

49/46

49/23

45/65

67/85

70/39

82/48

71/49

16/99

19/51

41/49

$3/22

21/14

23/27

26/93

38/13

33/37

37/16

84/44

67718

16/32

85/22

41/30

46/13

49/5

13/20

16/03

41/61

43/07

46/37

67736

76/42

83/66

t2/23

89/13

33/53

21/32

23/47

2r/8?

30/43

34/08

43/41

92/65

67749

72/66

414/33

46/45

38/16

17/741

38/61

41/67

43/31

47/65

68/66

88/65

83/57

ra/3t

92/12

34/25

1/38

24/20

28/23

34/14

34/48

43/39

63/19

72/48

41/36

47/13

1745

39/44

44/26

47/37

68/36

54/44

73734

34/°%6

22/07

24/46

28/44

31/39

35/14

44/65

63/49

73/14

41/42

47745

43/69

39/22

41/37

48/16

69/67

81/47

74/67

2/18

29/65

39743

69/20

13/48

41745

48/18

4s/47

39/68

41/47

48749



8168 PTID

TIN 616766

TIN 611823

TINPN B11034

TIN7O @18762

TIN7@ 818774

TINR 618731

TIN?S 816776

TINA 611602

TIN?X 616738

TIN?2 810772

TMP? §=610576

TOD?T 618754

TOMT 611571

TPLUS 082752

TPR?T 610672

TPS?P 610613

TP?? §=614566

TRANS 838625

TSI?

TTCD

TTCQ

TTER

618733

067866

087864

007865

THID 87878

TTI] @87644

TTI11 687650

THII2 667646

TTS2 @6786?

TTY? 616635

THOST 888040

TRIPS 887273

TYPE 616616

TYP?R 610722

T?TY@ 616366

WATE 86112

WHAT 88461

WTBSY 67614

AA@S1 881313

RXX 87424

YES 680113

YIOIN 610305

YIOPT 616232

YIOTH 616242

2BEGL 806736

2UBB6 086/35

20C?T 616588

ZP0?T 616587

ZSUP 618716

.BS 886734

.CLR @60131

92/12

92/12

42/51

92/12

92/12

92/12

92/12

92/12

92/12

92/12

92/12

92/14

1/55

92/12

12/37

92/14

8/93

34742

w/2e

68/49

64/15

67/41

71/28

82/419

92/12

86/49

86/43

86/46

12/04

13/65

86/37

86/39

86/35

92/42

14728

74/57

84/56

12/46

92/42

92/42

12/65

12/23

12743

24/69

15/19

12/06

89/56

89/45

89/5?

84768

84/46

12/58

92/12

92/12

84/45

92/12

92/12

92/14

41/36

92/12

34/39

34737

07/96

61/19

64745

60/11

1/38

76/51

82/45

86/759

86/57

86/53

87,84

86/34

86743

87789

06/39

61/55

87/28

92/42

38/28

14/38

86/83

15/34

98/45

89/95

89/38

92/12

$3784

30/47

42/28

51/85

30/82

61/748

63/14

68/44

fe/32

78/35

83/41

86/38

87/6?

86/68

64/52

89/42

i4/42

16/42

89/59

31/43

. 86/18

31/34

w/Si |= 3566

39/23

62/48

66/13

69/43

73/46

$4749

62/18

63/43

69/42

73/66

84/65

86748 87/04

87/65

6/748 = 68/48

16/18 24/04

90/64

32/38

36/29

39/92

63/47

66/39

70/13

74716

81/22

87/68

69/58

02/9

36798

66/19

63/746

67/10

76/44

74758

76/51

31/42 32/89) «52/38 33/1
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.LINC 080115

. FUL =@ee116

. SKIP 80062

. STOP 83813

. TPLU 863812

. WHAT @06152

7F «© BBB

7G = OS8881

93/28

36/3?

39/68

66/48

74725

81/38

12/18

34/18

If733

66/59

64/24

67747

71/23

(3/12

(9/24

77796

§2/94

42/11

41/29

41/20

12/23

12/29

12/29

33/04

0° 786

63/35

67/19

76/93

74498

28/45

34743

38/82

61/29

64/51

68/17

71/34

13/39

19/39

(8/44

83/17

17/49

42/29

42/28

16/64

34720

w/7

66/38

64/24

67/38

1/36

tS?

82/27

31/44

20/88

38/31

61/54

63/28

68/47

M143

73/46

76/14

86/16

84/14

16/68

34745

61/28

64/734

68/20

72/67

76/23

82/53

31748

Jo 3?

38/68

62/24

65/49

69/48

72/04

74/41

76/20

S/S

20/18

38/33

61/57

65/23

68/58

72/44

78/43

83/49

32/87

59729

62/54

66/719

69/49

72/ee

74/22

76/5?

81/28

2/39

59/82

62/27

63/92

69/21

73/15

38/18

84/195

32/36

36/739

39/38

63/23

66/45

78/19

72/38

74745

77763

81/59

39/31

62/937

69/32

73/49

84/57

33/83

07764

63/32

67/16

(6/38

73/61

74756

07/47
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NER SBBRRKRVSR
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MACRO REY 06. 78 69:36:12 68/05/82

a8 8 8 8 8 8 88k, tela valine atealicnt.oBuahsednahe nd to tiohp b28..8. 8.8. 8.2.8 8 6 8 88 kk lk kk kk kk kk kk ke hel hhh tt PD 88k ke

DESCRIPTION: PROGRAMABLE TERMINAL INTERFACE (PTI) xMIT/ECHO PROGRAM‘ee tae ‘we “we ‘me
3 CUSTOM SYSTEMS INC, 1964

_TITL = PTIE

.DUSR = oX=4

it PROGRAM NAME PTIE. SR

i2. REVISION HISTORY

i REY. DATE

7 09/17/81

33. MACHINE REQUIREMENTS:

i341 NOVA/ECLIPSE FAMILY PROCESSOR

i3.2 16K READ/WRITE MEMORY

i3.3 CONSOLE DEVICE

13.4 PROGRAMABLE TERMINAL INTERFACE «PTI?

3.5 CRT TERMINAL AND CABLE

4. SUMMARY

THIS PROGRAM 15 INTENDED FOR USE WITH THE 16 CHANNEL PTI BOARD TO AID

TESTING OF CURRENT LOOP PORTIONS OF THE BOARD. TO TEST ANY OF THE LINES,

ATTACH TERMINAL TO THAT LINE, LOAD PROGRAM, SET PARAMETERS TO SELECT THAT

LINE WHEN PROGRAM HSKS.

NOTE: TERMINAL HUST BE SET TO LINCHR)See 8 ‘ae ‘ee ee ‘wes ee
i0. RESTART PROCEDURE

iat THE PROGRAM MAY BE RESTARTED AT 208 FOR REPEAT EXECUTION. THIS

i MAY BE DONE MANUALLY OR VIA ~ R.

ide THE LINE SELECTION MAY BE CHANGED DIRECTLY VIR * L

13.3 THE XMIT/ECHO FUNCTIGN MAY BE CHANGED DIRECTLY VIA ~ E.

33.4 THE XMIT DATA MAY BE CHANGED DIRECTLY VIA ~ D.
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64 geen -NOMAC OX

G2 BBG800 Loe 8

83 Ree8 GRBedZ 2

B4 Geel Bbn010 16

65 Gbee2 BBuZKe DTO?S

G6 GOERS BEZEE2 JMP & -1

47 wege1e Le 10

G8 88610 BeZhEE JHP ag

89

16 G60845 Le 86

11 G8845 G82563 EGGS

12

13 G00034 .DUSR MUX=34

14 @0046 @80834 DEYCD: MUR

15 00847 BeBeee CHNG: = 6

16 Be@36 Gonee TEN: 868

1? i ADDRESSES

18

19 69851 O@87S? IDCHNG: DCHNG

28 P?GQU BEGL K. J. 1 268, 70008, 1

24 68233 @81771 I0DT?: ODT?

22 06234 Bee2be RES?T: = JMP 208

23

24

20 68235 BeeEeH IONTU: 8

26 8236 B88731 ITTD: TTI

2¢ 66237 B8R662 ITTI: TTI

28 B86231 LOGPX= JSR@ = ICY

og 086236 EHRLT=JSRe TERR?

38 88248 BBBOOS LS: 3

31 88241 GeBeed C4: 4

32 86242 BbG8E5 CD: 3

33 B6243 BBBBLL (9: GO.

34 @8244 BR0840 C44: 48

35 68245 abe076 C76: 76

36 88246 iGBRe CIGK: Leweee

37 BG247 177774 UN4: 4

38 66256 177767 CNS: = -9.

39 @B251 177408 Chz5e. : -256.

46 @8252 177608 CMS12.: -3i2

44 ReG400 LOC 80 48

42

43 @3400 B@88e0 WHAT: 6

44 66401 @62677 BEGL: IORST

45 68402 142400 SUB 6,8

46 88403 640847 STA @, CHNG

47 88404 686215 JSR@ = IMES?

48 68465 B83022 DIRT

49 08406 424/72 LDA 1, WHAT

38 OB487 125805 MOY 1, 1, SAR

31 08416 808410 JHP BE G2

32 68414 806215 JSR@ = IMES?

33 68412 882633 TINPDS

34 G0413 486237 JSR@—OITTI

2) 86414 688555 JMP BEG

36 88415 162520 SUBZL 4 8

J? 66416 122464 SUB 1, 8, SZR

38 68417 Bb8D52 JP BEGG

39 68420 @6215 BEG2: JSR @IMES?

66 68421 6825/1 CODE

i INTERRUPT RTN

i DELAYED LOOP

i IN THE BEGINNING, RESET I/O

; CONTROL D & L FLAG

i NAME

; INPUT PARAMETERS ALREADY SET?

i NO

iASK IF DESIRED

; TYPE 1 IF NEW PARAMETERS DESIRED

;GET CHAR

sNOT 1

iNEW PARAMETERS IF A i

sNOT A 4 JUST RESTART

i "TYPE 2 DIGIT DEVICE CODE

i OF PTI CONTROLLER,
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61

G2 08422 006237

B3 88423 BO8775

04 G8424 838245

@5 @8425 121685

G6 68426 6B8772

B7 08427 125243

G8 OB430 146432

G9 08431 908767

18 O6432 848850

11 08433 886851

12 86434 BO0846

13 08435 GBeD/3

14 GB436 BGB658

15 68437 620058

16 60448 B4e8d6

47

18 68441 806215 BEGS:

19 68442 G0263%6

28 08443 G06236

21 06444 680775

22 B8445 820251

23 BO446 107414

24 88447 G8R/72

29 66458 125128

26 GB451 044374

2f BB452 820047

28 08453 101864

29 60454 G8515

38 08455 886215 BEG:

31 08456 662781

$2 BB45/ WO6236

33 88468 888775

34 6461 125234

3 6462 BBO773

36 60463 125605

$f 86464 86412

$8 88465 G18374

39 BB466 820047

46 6467 iviae4

41 98470 G68501

42 @8471 O@6215 BEG4:

43 @84/2 863806

44 O6473 GB623/

45 68474 888775

46 88475 044373

4/7 88476 820047

48 88477 161004

49 88500 008471

38 O@561 686215 BEGS:

31 88302 682714

32 BB003 BB6236

33 8504 088775

34 GB565 838249

J 68386 146412

36 88507 608772

Of 88518 820246

38 G11 125128

09 O@512 123000

66 G8513 848372

JSR@

JP

LDA

MOY
JHP

HOVRE

SuBZ#

JMP

STA

JSR

DEED

START

RRA

LDA

STA

JSR

WL INE

SSSRES0ss5ussR
STA

ITT!

BEG2

2076

1, 8, SNR

BEG2

1,4, SNC

21,520

BEG2

4, TEM

BIDCHNG

@, TEM

¥, DEVED

@IMES?

@ITTD

BEGS

6, CHZ56.

8, 1 52R

BEG

14

1, BDRDR

@, CHNG

6, 8, SZR

BEG?

@INES?

@iTTD

BEG¢

11, S2R

BEG4

1, 1, SNR

BEGS-3

@, CHNG

8, 6, SZR

BEGS

@IMES?

@ITTI

BEG4A

L, ADATA

@, CHNG

8, 8 SZR

BEG

@1MES?

@1TTD

BEGS

203

2 1,520

BEGS

8, CLBBK

11

1,8

@, LINCHR

i THEN CARRIAGE RETURN"

;OXCCODE<76 ALLOWED

;MUST BE EVEN #

; CHANGE DEVICE CODE

iFIRST LOCATION TO BE CHANGED

+ LAST LOCATION TQ BE CHANGED

iCCDEYCD) HOLDS PRIME CODE

+ "TYPE RODRESS OF LINE

i CIN DECIMAL)="

> INPUT ADDRESS

; INPUT ERROR

i<236. NOT ALLOWED

SAVE IT

iGOT HERE WITH “ L

iDON’T FINISH

og “RMIT OR ECHO MODE?"

i; INPUT ERROR

i414 OR LESS

id OR 6 ONLY

4

i, WAS A MIT

iGOT HERE WITH “ E

; DON’T FINISH

iXMIT DATA IN OCTAL

;SRVE XMIT DATA

i; GOT HERE WITH CONTROL D

;DON’T FINISH

i "PARITY"

; INPUT ERROR

;>2 NOT ALLOWED

iLINE CHARACTERISTIC

iPARITY BITS 13 AND 44
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@1 @8514 886215 BEG:

@2 O@515 682767

G3 @8516 686236

64 88517 888775

65 88528 828243

G6 B6521 16412

G7 BBS22 eb8772

BB OB523 428241

69 8524 122412

16 88525 080767

11 526 s20242

12 0527 146408

43 0530 125120

14 68531 125126

15 88532 125128

16 86533 O20372

1? 68534 123080

18 @8535 848372

19 @8536 @86215 BEG?:

26 BED3/ B82734

21 80348 486236

22 OB41 Wue?75

23 B6342 125615

24 BO543 Bad? 7's

2) BO344 125220

26 88545 125234

2¢ 60546 880778

28 6054? 125084

29 68558 24244

386 BB951 B203/2

31 @@552 123660

32 BB5S b4OS72

33 08554 886215 BEGS:

34 @@555 882/52

39 6B556 866256

36 68257 888775

37 66568 424247

$8 60361 187414

33 G0362 GBB772

46 @0563 125208

44 88564 1252268

42 68265 820372

43 08566 123600

44 80567 640372

45 603/76 646616

46 985/71 02401 BEGO:

47 8572 BBG57s

48

JSR

JSR

eSSeesgs

STA

JER

JSR

JP

JMP

MO¥ZR

LDH

STA

STA

JMP

START

@IMES?

@ITTD

BEG6

4, C9.

6 1, 520

BEGG

8, C4

1,8, 520

BEGG

w CS

w 1

14

14

4

@, LINCHR

1,6

@, LINCHR

@IMES?

BITTD

BEG?

4, 1, SNR

BEG?

L1

L 4, SR

BEG?

L152

i, C48

8, LINCHR

1,8

, LINCHR

@IMES?

@ITTD

BEGS

@, Ch4

6, 1, S2ZR

BEGS

141

14

, LINCHR

L@

@, LINCHR

@, WHAT

i +4

i356, 7,0R 8 BIT WORD

iMORE THAN 8

i LESS THAN 5

;WORD LENTH IN BITS 11 AND 12

;STOP BITS

i268

ive

;WHICH CLOCK

i<4

sCLOCK SELECT IN BITS 7? AND 8
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O41

a2

83 880378

64 08378 GB8200 MASK:

G5 88371 177808 MCOUNT:

66 88372 108228 LINCHR:

6? 88373 GOBB88 XDATA:

68 08374 BeRRER BDADR:

89 88375 BaRBBe OUADR:

18 BBED 73

11 @@573 620374 START:

12 00574 61034

13 @65/5 b6e134

14 88576 863534

13 06577 BOe/77

16 88608 420374 XSTAR:

17 6@681 640375

18 68682 863616 RSTAR:

19 G8683 BGE4e2

28 G0604 606256

24 88605 420376

22 OR606 HO2077

23 08687 162400

24 86618 126488

2) 0611 638371

26 BG612 861034 TRNOFF :

2? 8613 46/834

28 00614 161408

29 68615 151484

36 00616 8aa774

$1 8617 428375

$2 68628 126520

33 88621 38372

34 G6622 661054

3) 60623 G68234

36 BB624 467034

37 80625 673034

38 08626 161217

339 86627 808415

46 88630 624373 XLOUOP:

41 86631 666034

42 80632 102400

43 60633 101445

44 60634 BOG737

45 80635 063634 WAIT:

46 BW636 BB8775

47 00637 w68434

48 G8648 664254

49 68641 161213

36 88642 606731

31 68643 G88735

J2 00644 162408 RCVR:

3$ 80645 161495

34 60646 880725

Jo 00647 063634

36 88658 880775

OY OB631 BER434

38 68652 181212

39 88653 688726

68 OG634 661634

i MAIN PROGRAM STARTS HERE

LO

208

177088

186228

0

8

8

. LOC

LOA

DOA

NIOS

SKPBZ

JMP

LDA

STA

SKPDN

JMP

JSR

LDA

MSKO

ZSSS355
2

SESSEEREESH
INC

DIA

DIBC

378

+NO LOOP, NO PARITY. 7 CODE, 1 STOP, C14

i RMIT DATA

> INITIALIZE

iRE-ENTRY IF XFTR DONE RECEIVED

sRE-ENTRY IF RCVR DONE

i TEST FOR CONSOLE INPUT FOR CHANGE

iDISABLE MUX INTPS MASK=808208

;CLERR ACB FOR START LINE

iCLEAR ACL FOR TURN OFF

;SET CURRENT LINE. TURNS OFF ALL LINES

i TURN OFF CURRENT LINE

iPOINT TO NEAT LINE

#ADJUST LOOP CONTROL, SKIP IF DONE

;DO AGRIN

;GET TURN ON VALUE IN ACL

iGET LINE CHARACTERISTICS

iSET XMTR TO CURRENT LINE

i ONLINE

; TURN ON OUT ADR

;SET UP LINE

iSKIP IF XMTR

iGET XMIT DATA

iAMIT DATA

i WAIT FOR DONE

i WHO SET DONE?

i CLEAR DONE

3 AMIT

iNO

iAMIT AGAIN

iSTOP WAITING FOR DONE

iWAIT FOR INPUT CHAR TO SET DONE

; RECEIVE?

i NO

iGET RECEIVE DATA AND CLEAR DONE
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G1 BB655 840373

G2 G8636 810375

83 8657 B8B725

4

@5 G8668 buReeE

06

87

STA @, XDATA ;SAVE IT TO ECHO BACK LATER

1SZ - QURDR ;SET BIT 15 TQ ECHO BRCK ON TRANSMIT

JP RSTAR 360 ECHO

REX: DUMMY ADDRESS FOR END

iOF TESTING

i THE FOLLOWING ROUTINES REPLACE THE OCTAL AND DECIIAL

88 ; INPUT ROUTINES TO SEARCH FOR “0,°R, OR “D AND JUMP TO

89 i THE APPROPRIATE PLACE IF ONE OF THESE CONTROL CHARS

16 i 1S STRUCK.

14

12

13 iOCTAL INPUT ROUTINE

14 00661 eGBRe 9

15 @8662 @54777 TTIT: STA 3.741

16 00663 456445 STA 2, 1152 i SAVE AC2Z

17 60664 886224 Jsk@ = IT120 iGET CHARACTER

18 88665 804484 JSR TTIIt

19 OB666 816773 I$2Z TTII-4

26 G8667 830441 TTII2: LDR 2, 1TS2

21 88670 B62771 JePe | TTII-4 i RETURN+2

22

23 i ROUTINE LOOKS FOR, “0, “R, “L, “E, OR “D

24 80671 624248 TTII1: LOA 1, C3 i NON-ZERO

oD BB672 830432 LDA 2, TTCO

26 88673 142415 SUBE = .2, 8, SHR +15 IT CONTROL 0?

2¢ 60674 Be6253 JsR@ = 1007? i VES

28 686/75 638430 LDA 2, TTCR ;0R CONTROL R?

29 00676 142415 SUBE 2G, SHR

38 88677 80234 JP RES?T + YES

31 60706 638427 LDA 2, TTCD iUR CONTROL D?, CHANGE DATA

$2 8701 142415 SUB =. 2, 8, SNR i

33 68762 880416 JP D

34 68783 030426 LDA 2) TTL 3OR CONTROL L?, CHANGE LINE

3S 66784 142415 SUBH# =. 2, 8, SNR

36 88785 688407 JP L

$f 88786 030428 LDA 2 TICE OR CONTROL E?, CHANGE XMIT/ECHO

38 OBB? 142415 SUB# = 2, 8, SNR

39 88718 BBB4R6 JMP E

46 80711 661461 JMP L3 RETURN, WITHOUT MAIN RET BUMP

44

42 Ga/i2 044047 D: STA 1, CHNG

43 G8713 B82406 JMP @ BEG4A

44 68714 64464? L: STA 1, CHNG

45 66715 G82465 JP @ BGS

46 00716 644047 E: STA 1 CHNG

4/7 BO/1? B62481

48 08720 608495

49 6721 600471

38 BB722 880444

JMP @IBEG4

TBEG4: BEG4

. BEG4A: BEGdA

.BEGS: BEGS

Ji 08723 GG@014 TICL: 14

32 66724 GO0017 Tico: 4?

03 @6725 880622 TTCR:

04 60726 GaBE85

wo 68727 b80084 TICD:

36 68/738 GeeRee TTS2:

a

38

39

Ze

TICE: 9

4

8

;DECINAL INPUT ROUTINE

66 60731 854736 TTID: STA 3, TTTI-4 iDECIMAL INPUT ROUTINE
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Q1 88732 858776 STA 2, TTS2 sKEEP AC2

G2 O8733 B86225 Jsr@ ss ITI ;GET DECIMAL

83 88734 b64735 JSR TTII4L

04 @8735 818724 182 TTII-4 j

G5 08736 G88731 JMP TTII2

06 ; CHANGE ALL DEVICE CODES FROM THE LOCATION IN CALL+2

07 ;UP TO BUT NOT THE LOCATION IN CALL+3, FROM THE OLD CODE

a8 ; WHOSE ADDRESS IS IN CALL+4 TO WHAT IS IN ACO.

69 ; IGNORES CODE 77

18 iEXIT TO CALL+4

14 08737 171488 DCHNG: INC 32

12 08748 151400 INC Zid

13 66741 650441 STR 2, DCH. 5

14 68742 024444 LDA 1, DCH 1

15 66743 837376 LDA 318-2, 2

16 06744 137400 HIND L3

17 66745 657376 STA 3:42, 2

18 66746 123408 AND 16

19 88747 648435 STA 8, DCH. 6

20 88758 631377 LDA 2-2

21 08751 136414 SUBH 6s 3, SZR

22 O8752 122415 SUB# 41,8, S5NR

23 BBS bbbd24 JMP DCH. 2

24 68754 421008 DCH 4: LDA 6, 8, 2

2) O8795 1034112 ADDL# 4,8, 52C i1S IT AN 1.0. INSTR?

26 08756 101183 MOYL =: @, 8, SNC

2? OB7O? 163113 ADDL# 4,0, SNC

28 08768 808412 JMP OCH. 3 iNO

25 80761 101200 MOVR §6« B

38 88762 162400 SUB 3,6

34 O8763 123414 AND# =. 1, 8, SER

32 08764 068406 JMP OCH. 3 iNOT OLD DEVICE CODE

33 O8765 834417 LDA 3, DCH. 6

34 O8766 163800 ADD 3,6

35 B876? 8410080 STA 8, 8,2

36 08778 034412 LDA 3, 00H. 5

37 O8771 637776 LDA 3, 2,3

38 @8772 151406 DCH 3: INC De

39 88773 622407 LDA @, @DCH. 5

46 06774 142414 SUBH =—s« 2, &, SZR

41 08775 800757 JMP DCH. 4

42 08776 024486 LDA 3, DCH. 6

43 08777 638403 DCH 2: LDA 2, DCH 5

44 61008 657376 STA 3. 82,2

45 @1001 601004 JMP 12

46 01002 Go0006 DTH 5: 8

47 01003 800077 DCH 1: 77

48 01004 0Ge800 DCH 6: @

49

34 O?D1ID 2

St 602461 BDDDD= JMP . 41

32 82177 BBO461 BEG1

53 62563 oe@e08 EGGS: 8 ;RUTO RUN SWITCH

54 02564 Gee8ee 8 i DEVICE CODE

Jo 82565 888808 8 ;CAT SWITCH

56 02566 B0e808 Q 3# OF PASSES

57 82567 geRBeE 8 ; RETURN RODRESS

58 82578 G00000 SWREG: @ ; SWITCH REGISTER

39 62571 685215 BCODE: .TXTE '<45<42>TYPE 2 DIGIT DEVICE CODE OF PTI CONTROLLER,

68 @2617 152254 THEN CARRIAGE RETURN !
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@4 02623 GB5215 INPDS: .TXTE '<15>C12>TYPE 1 IF NEW PARAMETERS DESIRED !

82 62656 @05215 WLINE: .TXTE '<15><12>TYPE ADDRESS OF LINECIN DECIMAL) !

@3 @2704 085215 XMTREC: .TXTE '<15><{412.4=XMIT OR G=ECHO? *

4 02714 985215 PARTY: .TXTE '<45><12>PARITY @=NONE 1=0DD 2=EYEN °

@5 @2734 885215 STOPB: .TXTE '<45><12> # OF STOP BITS 1 OR 2 °

@6 @2752 044227 WCLK: .TXTE ‘WHICH CLOCK? @L20R3 °

B7 G2767 @85215 LWORD: .TXTE '<15><42 WORD LENGTH ? 5,6,7 ORB °

G8 @3006 685215 ODATA: .TXTE '<15>X12>%MIT DATA IN OCTAL

9 93022 085215 DIRT: .TXTE '€45>€42>....0.5.1. PTI CRT XMIT/ECHO PROGRAM REY. 88

18 Benen .NOLOC 8

14 . END

#00008 TOTAL ERRORS, 90008 PASS 1 ERRORS
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ACS? 982368

ACi? 602361

AC2? = B82362

ACS? 888207

BOADR 668374

BDDDD 682464

BEGG = 888574

BEGi 900461

BEG2 @68420

BEG3 608441

BEG¢ 988455

BEG4A 080471

BEGS 986561

BEG6 @@e5i4

BEG? 888536

BEGS @88554¢

BGN?7A 688202

CiBeK 806246

C1670 601444

C1iB%6 682515

C3 = e248

C4 608244

C4 | OBH244

(i 6ee24d2

C76 489688245

C9. BE 43

CRC78 081631

CAR? @B2393

CHA?S 881044

CHO?T 881832

CHE?X 881058

CHNG §880047

CHRPE 681038

CHR?Z 601157

CH256 60251

(M4 = BBE 47

Ciii2 G86252

CMS. 88250

CRLF 661654

CYC?2 642304

CYC?T 882245

CYC?) @82227

CYC?K 082220

D 680712

DCHNG 688737

DCH. 1 @61063

DCH. 2 880777

DCH. 3 OBO? 72

DCH. 4 688754

DCH. 5 681682

DCH. 6 @81084

DCO?T e6@1124

DEC?T @81122

DET?B 081162

DEYCD 088046

DIRT 83822

DIV? 682314

DI¥76 982315

(793

*/93

(733

*/9L

eva

2/7

3/18

3/38

3/42

3/37

4/61

4/19

4/33

2/24

2/36

7749

(793

2/38

2/34

2/34

af 32

a/ 3

2/33

1/43

*/93

7749

7/43

7749

2/15

6/46

°749

7/49

ef 3f

2/46

2/38

afd

0/93

7/93

efet

6/33

2/19

7/14

*/23

728

¢/24

7/13

?/49

7/49

7/49

7749

2/14

2/48

0/93

1/93

(793

4/38

7/93

2/38

2/44

2/53

3/21

3/33

3/45

3/58

4/04

4/22

4/36

4/90

4/68

4/23

4/14

3/84

4/65

2/46

322

4/37

°749

*/93

7/93

6742

efit

7/47

7/43

7/32

7/41

7/736

7733

$/12

8/89

2/68

3/29

(/92

3/83

3424

3735

6749

3/93

4/67

4/24

4/739

6/24

3/2?

778

7/39

7/42

3/16

W414

3/44

6/48

3/56

4/18

4/27

3/39

7/43

748

3/16

3/49

3/83

3/4?

7/46

4/46

6/42

3/18

6/44
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DIV @82328

DT0?S 88208

D?IAG B25876

E 060716

EGGS @82363

EHALT 886238

ENT?R 862200

ERR?1 662464

ERR?2 982452

ERR?3 862561

ERR?4 BBG214

ERR?5 682510

ERR?6 602414

ERR?A 882433

ERR?1 662404

ERR? #62363

ERRON 82457

ERTPN 882395

FST?D 061337

HEAD 462516

HEL?P 6@8261

14271 661/734

TBEG4 68720

ICRL? @68216

ICYC? 680227

ICYC B88234

IDCHN @86801

IEGG? @68212

TENT? @80226

JERR? 668220

TINP? 800214

TINK? 881769

IMES? 660215

IN@? 881534

IN1? 681621

INL?@ 681515

INL?2 681736

INL?S @815i4

INL?S 661737

IN2? @61626

INS? 861583

INS?3 681513

IN4? 81667

INS? 6881953

ING? 861367

IN628 881735

INB?A 681731

INB?I 481/32

INL?K 661517

INN? 801643

INPDS 802633

INP?L 681524

INP?I @81524

INP?) @613527

INP?K 882157

INP?@ 681/24

INP?R 661727

t/93

7/93

2/it

*/93

7/95

7/93

efel

7/93

7/53

7/93

?/0S

2/2t

?/93

7/93

7/49

?/953

2/24

7749

6747

e/et

2/24

efed

2/419

efet

afel

ofat

efel

rol

2fed

3/08

7749

7/49

7749

°749

7749

7749

7749

7/49

7749

7749

7749

7749

°749

7/49

7749

7/49

7/49

2/93

0/49

7749

7749

2/et

7749

7749

6/46

e/2t

(793

*/93

?/93

*/33

e791

6/48

(743

t793

2/28

3/44

*/93

2/29

7/33

2/4?

4/64

rod

fed

e791

‘794

e794

8/O1

7/oL

fol

7/94

7/53

7517/53

2/52 2/59

4/49 4/33

3/18

r/91

3/38

0/93

3/42
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INR? @@195/1

INR?1 662170

INRK 682167

INR?70 82171

INS? @81733

INS?78 861723

INS? 681724

INS?2 881725

INS?3 081726

INS?A 681722

INS?Y 681783

INS? 801764

INT? 601487

INT7E 681516

IN?PR 681526

TOOT? 688233

TOM?70 e@8235

IPDC? @@0221

IPDE? 960228

IPOC? 08222

ISWR? 080213

ITI 688225

ITI70 680224

ITPS? 868232

TTR? 682347

TTR 62351

TTR?R 686206

TTR?T 862258

ITTD 888236

ITT] = 886237

ITVP? 866217

1Z0C? 880223

Ki678 @82356

Ki2? @@1863

Ki5? 661064

L 800714

LINCH 668372

LOOPX #86231

LOO?R B82346

LOO?T 882536

LOP?E 82332

LWORD 662767

MASK 688370

MCODE 682571

MCOUN 680371

MOV?L 882357

MOV?2 BG2323

MDY?3 G82S32

MOV?4 882337

MOV? G82354

MES?M 961013

MES?S 061685

MUL? @82334

MUL?A 882335

01674 601741

OD172 @81736

7749

7/51

ffOL

?/o4

7749

7/49

7/49

7/49

7749

7/49

7/49

7/54

7749

7/49

7/49

2/24

?/33

°793

2fed

?/98

2/26

320

ef2?

e/et

2/24

?/53

7/43

7/49

6/36

3/68

3/86

2/28

7/53

*/93

7/33

4/62

2/68

(733

7/93

t/03

7/33

7/95

7/49

°/93

7/33

e341

‘/5t

‘794

frat

7791

?/ot

6/2?

*/49

7749

‘754

749

7/@2

6/17

°/49

*793

2/34

*749

7/51

6/44

4/16

5/33

8/87

O24

(/99

Wad

749

r/94

°/93

e754

°/93

*/33

7/51

3/32

3/82

4/18

7/93

3/32

3/44

4/30

4/03

4/32

4/24

4/42

4/3

4/44
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00175 661737

00678 801735

007? 82143

ODATA #63806

ODA? 8742
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ODB7E 882126

ODB?P 882805

O00°B e62e02

OOD?R 682167

OOD?T 662147

ODE @B2132

ODE72 BO2134

ODE?4 @82144

ODE?Q 662145

ODIPN 682152

OD1?7T aezi44

OOL?7C 82853

OOL?T @824151

ODOC B82873

OOF B82i38

ODO7K 886218

OOP?C 681751

OOR?T O61752

QOT?1 661776

QOT?2 eb2b24

ODT?3 @82455

ODT?I 661766

ODT? J e61774

ODT%K 62172

ODT?P @82154

ODUPA 662146

OOW?T 882024

QURDR 860375

O7D1D 86852?

OPDTP 822748

Pi??? @81348

PS??? 681026

PAC?@ 681155

PAC? B61382

PAC?2 681156

PARTY 62714

PAS?S 688203

PA?CL 681446

PAPCS 881445

PA?SI @euze4

PA?SY 888285

PC176 661161

PCi?71 661827

PC1?2 661448

PCL75 681444

PC478 661311

PC670 B61168

PC?? §=@813i2

PORY 861154

PDC?1 881114

POC?72 @61112

& &

r?51

t/OL

tL

3743

f/od

tol

?/ot

7/01

(fod

r7ol

rol

t/t

rot

fot

r/foL

iol

?/34

r/oOL

7/7oL

?7oL

?/ot

r/oL

2/24

tfod

?79L

f/ot

r/ot

rol

(791

ave

7/94

f/94

r/o

t/ol

69

7798

¢/90

r749

7/49

7/49

1749

°/49

SOL

7749

7/49

2/24

7749

0749

7749

°749

*/49

7749

*749

7/49

7749

7749

8/48

W417

8/04

*/93

of St 6/62
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PIC?S 681077 2/24 7°49

PDE?C 081187 a/ai 7749

PLP?T 6641237 7/49

POC?T 884871 a/2i— #749

PSP? @81824 7/49

P?GBU 824652 MC 2/20

RB678 861582 7/49

RCVR 800644 739 8652

RES?7T #00234 d/ee =6 6/738 7749

RSTRAR 908682 53/18 ~=—s-6 83

RSTR 81172 7/49

RTINPA 881153 7/49

RUB? 6881466 7/49

SAY7E 681164 7/49

SPT?7G 881825 7749

STRRT 800973 Bi3—i447? OU BOC

STA?T 881738 7/49

STOPB 682734 4/28 8/85

STOP e62551 733

SWREG 662570 efet = 7738

SoMPD Boee5e MC 7749

SAWPK 824338 MC 7/49

TAC? 681364 7/49

TACH 661318 7749

TEM 88258 2/16 3/18 3/15

TINY 881442 7/49

TIN?2 B61443 7/49

TIN?A 861447 7749

TINAC 681313 7743

TIN?) 881353 2f/2i 7749

TIN?M 681418 7749

TINON O81424 7/49

TIN?0 081347 fei = 7749

TIN?G 681356 °749

TIN®R 9841316 7/49

TIN?S 681563 7/49

TINA 681367 7/49

TIN? 881345 7749

TIN?2 801357 7/49

TMP? 881163 7749

TOO?T 864341 7/49) 7 SA

TO?DT 882156 r/o

TPR?T 861257 7749

TPS?P 681208 efet = #49

TP?? @82153 rot

TRNOF @60612 326 863/38

TSI? 681328 7749

TICD 88072? 673i 6/55

TICE 00726 3f ~—s«6 54

TTCL 880723 6/34 = 6/51

TTCO eBB724 6/25 «6/32

TTCR 988725 6/28 = 6/53

TTID 688731 2/26 = «6/68

TTI] e662 2/er;. AAS AIA VER 7184

TTII1 660671 6/48 = 6724 7783

TTIT2 000667 6/26 = 7/65

TTS2 008738 6/16 6/26 6/756 8 7/4

TTY? §@@1222 7/49
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TYP7E 081283

TYP?R 681387

T?TY@ 616366

WAIT 688655
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WLINE 682656
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AMTRE 082761
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XXX 668660

Z0C?T 661065

2P07T 861874

CSU BB1383

. BEGS @G8722
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7F = BBRBBE

7G = BBRBB1

2/fat

7749

7/49

3/43

4/34

2/43

3/49

3/46

3/48

3/31

3/16

3/14

e/a

7749

7749

6/45

6/43

e/a

7/49

2/49

38?

8/83

W/L

6/85

7/49

6/98

6/49

4/45

3/48 6/B4
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DESCRIPTION: PROGRAMABLE MUX RELIABILITY

CUSTOM SYSTEMS INC. 1984
Loalocbecigatoeisaloaiodinade dinaiedlediedipdhsddocdedieddirais hodgecineda che chocdccic cho choatsadeeieckcctrele cds ehockectoebpebeeioelediecineie cipede<heede che clpdsededdecleehoaieeechecdecks chocie checdect

REVISION HISTORY:

REY DATE COMMENTS

a) 86/26/81

61 69/17/81 i TEXT CORRECTIONS. AND QUTPUT AFERS

MACHINE REQUIREMENTS

NOVA/ECLIPSE FAMILY PROCESSOR

CONSOLE DEVICE

16K READ/WRITE MEMORY

HOST OR EXPANSION CHASIS CONTAINING ANY COMBO OF

PTI OR PSI CONTROLLERS NOT TO EXCEED 256 LINES.

OPTIONAL HAREWARE SUPPORTED:

DCU 38 OR DCU 268 (BACKPLANE JUMPER PLUG REQUIRED)

TEST REQUIREMENTS -

JUMPER PLUGS REQUIRED FOR MODEM SIGNAL TESTING.

SUMMARY

THE PROGRAMABLE MUX RELIABILITY TEST IS DESIGNED TO EXERCISE

THE COMMUNICATIONS SYSTEM THE METHOD OF TEST CONSISTS OF

TRANSMITTING AND RECEIVING (YIA MAINTENANCE FEATURES OF

THE HARDWARE) PSEUDO RANDOM CHARACTERS. SINCE CHAR-

ACTERISTICS ARE DETERMINED VIR RANDOM NUMBER GENERATORS

RAND ARE CHANGED PERIODICALLY. SELECTION OF LINES FOR

TESTING IS ¥IA THE CONSOLE TELETYPE.

RESTRICTIONS

THE PTID AND PSID PROGRAMS SHOULD BE RUN

BEFORE RUNNING PMURR.
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PROGRAM DESCRIPTION/THEORY OF OPERATION

IN EACH CONFIGURATION THE PROGRAM HAS 3 BASIC PARTS:

4) INITIALIZATION, 2) DCU OR MONITOR SECTION, 3) DONE

CHECK OR INTERRUPT ROUTINE.

INITIALIZATION: THE PROGRAM ASKS THE USER TO DEFINE

THE SYSTEM CONFIGURATION BY USING A SERIES GF QUESTIONS.

THE INFORMATION IS THEN STORED IN TABLES AND FLAG

LOCATIONS FOR LATER USE.

DCU PROGRAM: THIS DESCRIBES THE PROGRAM FOR CONFIGURATIONS

WITH A DCU. THE PROGRAM IS IN FOUR BASIC PARTS:

HOST NON-INTERRUPT. HOST INTERRUPT. DCU NON-INTERRUPT,

AND DCU INTERRUPT. FOR SYSTEMS WITHOUT A DCU, THE HOST

INTERRUPT PROGRAM IS REPLACED BY THE DCU INTERRUPT

ROUTINE, AND THE DCU NON-INTERRUPT PRCKAGE BECOMES A

SUBROUTINE, CALLED PERIODICALLY BY THE HOST MONITOR. THE

OPERATION AND INTERACTIONS OF THESE ROUTINES IS AS

FOLLOWS :

INITIALIZATION ~ OPERATOR INPUTS DEFINE THE COM-

MUNICATIONS CONTROLLERS AND DCU DEVICE CODES, LINES TO

BE TESTED, AND MODEM AND CRC LINES. THE PROGRAM WILL THEN

DEFINE THE LCB BLOCKS (SEE 11.9) FOR ACTIVE LINES, ALLOCATE

TRANSMIT AND RECEIVE BUFFERS, CHOOSE RANDOM LINE CHAR-

ACTERISTICS AND BLOCK LENGTHS, AND FILL THE TRANSMIT

BUFFERS WITH RANDOM DATA. RANDOM DLE WORDS. SPECIFIC

ALLOWABLE SYNC WORDS (SEE STABLE), FORCED UNDER-RUNS,

ENTER AND LERYE TRANSPARENCY, AND BREAK CHARACTERS

ARE ALSO LORDED AT YARIGUS INTERVALS IN THE TRANSMIT

TABLES. IF MODEM [S SELECTED, RANDOM CHANGE SEQUENCES

ARE SELECTED FOR THE SYNC LINES AND A SPECIFIC ON/OFF

SEQUENCE FOR ASYNC ARE LOADED (SEE GOD AND GAMOD).

AFTER ALL INITIALIZATION IS COMPLETED, THE

DCU PROGRAM IS LOADED INTO DCU SC MEMORY CIF APPLICABLE?

AND THE START-UP PORTION OF THE DCU ROUTINE (DMAIND IS

EXECUTED. IF NO DCU, DMAIN IS CALLED AS A SUBROUTINE.

DMAIN GUTPUTS LINE CHARACTERISTICS (AFTER TURNING OFF

RND INITIALIZING ALL LINES), TURNS ON ACTIYE TRANSMITTERS

AND RECEIVERS. AND OUTPUTS INITIAL MODEM STATES.

THE ACTURL PROGRAM OPERATION HAS NOW BEGUN.

IT 15 A CRUSE-AND-EFFECT INTERACTION BETWEEN THE HOST

MONITOR AND CHECKING ROUTINES RAND DCU COR DMANG SUB-

ROUTINE) MONITOR ROUTINE. DATA 15 TRANSMITTED FROM THE

BUFFERS ON A TRANSMIT INTERRUPT AND RECEIVED AND STORED

CALONG WITH ERROR STATUS) IN THE INTERRUPT ROUTINE WITH

A MINIMUM OF ERROR CHECKING THE DCU MONITOR ROUTINE

WILL MONITOR AND DETECT WHEN A LINE RAS TRANSMITTED AND

RECEIVED (YIA EOT CHARACTER) A FULL BLOCK OF DATA, THEN

SHUT DOWN THE LINE AND SET A BLOCK DONE BIT IN THE MCW

FOR THE HOST. THE HOST WILL MONITOR LINE ACTIVITY, AND,

UPON RECEIPT OF THE BLOCK DONE BIT, WILL COMPARE THE

TRANSMIT AND RECEIVE DATA AND RECORD AND PRINT OUT ANY

ERROR CONDITION. AFTER CHECKING ALL DATA, THE HOST WILL

CHANGE LINE CHARACTERISTICS CIF NO ERRORS AND SWITCH

4(41)), GENERATE A NEW BLOCK OF DATA, AND SIGNAL THE DCU

(VIA BIT 1 OF THE MCW) TO START THE LINE AGAIN THIS

PROCESS IS REPEATED CONTINUALLY ON ALL LINES. MODEMS

ARE HANDLED IN A SIMILAR MANNER.

CERTAIN ERRORS ARE DETECTED DURING DCU INTERRUPT
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O41 j TIME, AND, WHEN FOUND, THE DCU WILL INTERRUPT THE HOST

G2 i TO ALLOW PRINTING OF THE ERROR MESSAGE.

'@BB4 PHUXR

61

62 SPD 8.

63

04 38.22 SWITCHES DEFINED FOR PMUXR (ADDENDUM TO 8. 2)

6 i

06 i BIT OCTAL BINARY INTERPRETATION

67 i VALUE VALUE

68 j F 1 REQUEST OPERRTOR PRRAMS

69 j goeeei «6 ssi NO PARAS

10 i

11 j E peeed2 «6 li PROCEED FROM ERROR

12 j 8 aoe

13 j

14 j D goeees = i SKIP PHASE 5 FOR DUAL MODE

15 i 6 —_———-

16 i

17 i C epeei6 6lt INHIBIT LINE ASSIGN PRINTOUT

18 i 8 -——
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OPERATING PROCEDURE

CONNECT MODEM TEST PLUGS IF IT IS DESIRED

TO TEST ANY MODEM LINES

LOAD THE TEST PROGRAM VIA THE BINARY LOADER OR

DIAGNOSTIC GPERATING SYSTEM IF AN ECLIPSE IOP IS TO BE USED

THE PROGRAM WILL RUN IN THE HOST DIRECTORY . IF THE

COMMUNICATIONS LINES ARE CONNECTED TO THE IOP. IF THE

LINES RRE CONNECTED TO A DCU WHICH IS CONNECTED TO THE

IOP, THEN THE PROGRAM BUST BE RUN FROM THE IOP DIRECT-

ORY.

SET CONSOLE SWITCHES TO 2@@. PRESS START.

THE PROGRAM WILL QUTPUT A MESSAGE TO INDICATE

IF MANUAL INPUT TO SPECIFY DETAILED LINE PARAMETERS

TS REQUIRED. TYPING A ONE WILL RESULT IN QUESTIONS

ABOUT DETAILED LINE SPECIFATIONS LATER. TYPING ANY

OTHER CHARACTER ALLOWS THE PROGRAM TO SPECIFY ITS

OWN RANDOMLY SELECTED CHARACTERISTICS.

i THE PROGRAM WILL ASK TO SELECT THE SYSTEM CONFIGURATION

EITHER A DCU/S6/200, AN ECLIPSE IOP

OR NONE . THE OPERATOR SHOULD TYPE THE PROPER RESPONSE

THE PROGRAM WILL REQUEST THE DEVICE CODE TO BE

TYPED. THE OPERATOR SHOULD RESPOND WITH THE THO

DIGIT OCTAL DEVICE CODE ASSIGNED TO THE COMM

SYSTEM (EITHER 34 OR 44) FOLLOWED BY A CARRIAGE

RETURN.

IF A DCU IS IN THE SYSTEM THE PROGRAM WILL REQUEST

THE 2 DIGIT OCTRL NUMBER OF THE DCU DEVICE CODE

(8-76 ACCEPTABLE)

“TYPE 1 IF MODEM CONTROL, @ IF NOT." IF

MODULES ARE TO BE TESTED ENTER 1. IF NOT ENTER @

"TYPE 1 IF CRC OPTION, @ IF NOT.” IF CRC

GPTIONS ARE TO BE TESTED TYPE 1. IF NOT TYPE @

"TYPE THE FIRST LINE ADDRESS AND THE LAST LINE

ADDRESS OF ERCH LINE MODULE IN THE SYSTEM IN THIS

FORM FLA/LLA, FLA/LLA,.” IN ORDER TO TELL WHICH LINE

ADDRESSES DELIMIT LINE MODULES THE OPERATOR MUST

TYPE IN THE FIRST LINE ADDRESS FOLLOWED BY A /

FOLLOWED BY THE LAST LINE ADDRESS FOR EACH LINE MODULE

IN THE SYSTEM FOR EXAMPLE, IF THE SYSTEM CONTAINED

TWO LINE MODULES WITH ADDRESSES. @ THRU 8 AND 98 THRU 99

THE ENTRY WOULD BE 6/8, 98/99

THE PROGRAM WILL DETECT AN ERROR RAND REPEAT THE INPUT

REQUEST IF ANY OF THE FOLLOWING INPUT ERRORS ARE

COMMITTED:

1. A LINE NUMBER GREATER THAN 256 (DECIMAL) IS

TYPED.

2. MULTIPLY DEFINED LINES.

3. A SYNC LINE THAT IS ALREADY DEFINED AS RSYNC.

4. 9 SECOND LINE (FOLLOWING SLASH) LESS THAN
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FIRST LINE.

"TYPE ASYNCHRONOUS LINES TO BE TESTED"

ENTER THE LINE ADDRESS OF LINES TO BE TESTED.

"TYPE SYNCHRONOUS LINES TO BE TESTED"

ENTER THE LINE ADDRESSES OF SYNC LINES TO BE

TESTED. IF NONE. TYPE N

"TYPE MODEM LINES TO BE TESTED" THIS I5

ONLY ASKED IF QUESTION # 9.3 15 ANSWERED YES.

"TYPE CRC LINES TO BE TESTED" THIS IS ONLY

ASKED IF QUESTION #9.9 IS ANSWERED YES.

IF GPERATOR INPUT IS DESIRED THE PROGRAM WILL

ASK A SERIES OF QUESTION TO BE ANSWERED AS OPERATOR

INPUTS THE QUESTIONS ARE:

"ALL LINES OF THIS TYPE?"

“ENTER LINE NO" ONLY ACTIVE LINES ARE ALLOWED IF

INACTIVE LINE NO 1S TYPED, ERROR MESSAGE "NOT AN

ACTIVE LINE” APPEARS FOLLOWED BY LINE NO QUESTION.

"ENTER BRUD CLOCK" @, 4,2, 3 ALLOWED

"ENTER # OF STOP BITS# 1 OR 2 RLLOWED

"ENTER # OF BITS PER WORD" @-7 ALLOWED

"ENTER PARITY (B=NO PARITY 1=0DD 2=EVEND

"ENTER CRC POLY ASKED ONLY IF APPLICABLE

"ENTER DATA (N=RANDOM) "

"ANY OTHER LINES"

THIS CONTINUES UNTIL @ IS ANSWERED OR ANY OTHER LINE

QUESTION.
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18. 4

PROGRAM OUTPUT/ERROR DESCRIPTION -

“DCU FRILED TO START" THIS MESSAGE WILL

INDICATE THAT THE DCU UPON LORDING ITS MEMORY

OR WHEN STARTING THE PROGRAM DID NOT GO BUSY

AFTER A CERTAIN DELAY TIME.

HINT - COULD BE WRONG DEVICE CODE -

"DCU FRILED TO STOP" INDICATES THAT DCU UPON

LOADING ITS MEMORY OR UPON EXECUTING A STOP SUBROUTINE

DID NOT STOP OR GO NOT BUSY AFTER A CERTAIN DELAY

TIME.

"POWER FAIL" INDICATES A POWER FAIL ON THE

HOST CHASIS-

THE FOLLGWING ERROR MESSAGES REFER TO MODES

(ABCD) WHEN TESTING LINE MODULES -

10.4.4 "TRANSMITTER (OR RECEIVER) FAILED TO SET DONE*

“APPEARS WHEN TRANSMIT OR RECEIVE COUNT FOR AN ACTIVE

LINE REMAINS @ AFTER A SPECIFIC TIME INTERVAL AS DE-

TERMINED BY THE COUNTER IN MCW WORD.

16.4.2 “LOSS OF LINE ACTIVITY" - APPEARS WHEN A LINE

FRILS TO SET BLOCK DONE AFTER STARTING FOR A SPECIFIC

AMOUNT OF TIME. A MAXIMUM TIME COUNTER IS PROVIDED

FOR THIS PURPUSE WHICH 15 COUNTED EVERY TIME THE

MONITOR ROUTINE (DMN6> IS CALLED. ITS TIME OUT VALUE

IS GIVEN IN "TIMER".

16.4.3 ANY STATUS ERROR IS REPORTED AS “PARITY ERROR",

"FRAMING ERROR" GR "OVERRUN ERROR".

16.4.4 AN ERROR MESSAGE APPEARS WHEN TRANSMITTED AND

RECEIVED DATA DEFER FROM EACH OTHER, IN WHICH "GOOD"

REFERS TO THE TRANSMITTED AND “BAD” REFERS TO THE

RECEIVED DATA.

18.4.5 "FAILED TO DETECT BREAK" - APPERRS WHEN AN ASYNC

LINE RECEIVES FIVE NULL CHARACTERS IN A ROW WITHOUT

A FRAMING ERROR DURING A BREAK SEQUENCE. (A BREAK

SEQUENCE CONSISTS OF GUTPUTTING A SEQUENCE OF A NULL,

TWO BREAK AND TWO NULL CHARACTERS. )

16.4.6 "FAILURE TO OPERATE IN XPRRENCY" - APPEARS WHEN

THE FIRST CHARACTER RECEIVED AFTER CHANGING XPRRENCY

MODE IN A SYNC LINE IN NOT A DLE CHARACTER.
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18. 4.7 "UNDERRUN IN XPARENT MODE WITH DLE" - APPEARS

WHEN TWO SUCCESSIVE SYNC CHARACTERS ARE RECEIVED WHILE

UNDERRUNNING IN TRANSPARENT MODE.

40.4.8 “LINE FAILED TO UNDERRUN" - APPEARS WHEN THE

UNDERRUN SEQUENCE OF DLE AND SYNC IN TRANSPARENT MODE

OR SYNC CHARACTERS IN NON-TRANSPRRENT MODE IS BROKEN

BY A NON-SYNC CHARACTER.

16.4.9 "RECEIVE BUFFER OVERFLOW" - APPEARS WHEN THE END

OF RECEIVE BUFFER IS REACHED BEFORE THE END UF TRANSMIT

BUFFER.

16. 4.18 "CRC DOES NOT CHECK” - APPEARS WHEN THE CAL-

CULATED CRC DOES NOT MATCH WITH THE HARDWARE’S CRC.

16.4.14 "MODEM LINE FAILED TO INTERRUPT" - APPEARS WHEN

NO MODEM INTERRUPT [5 RECEIYED FROM AN ACTIVE LINE AFTER

SENDING OUT NEW MODEM STATUS AND WAITING FOR A SPECIFIC

AMOUNT OF TIME.

18.4.12 "MODEM INTERRUPT FROM ILLEGAL LINE" - APPEARS

RFTER RECEIVING MODEM INTERRUPT FROM AN INACTIVE LINE

16.4.13 "FALSE INTERRUPT - NO CHANGE IN STATUS" - APPEARS

WHEN MODEM INTERRUPT 15 RECEIVED FROM A LINE WITHOUT

CHANGE IN MODEM STATUS.

1@. 4.14 RNY MODEM STHTUS RECEIVED THAT DEFERS FROM THE

THE STATUS SEND OUT IS REPORTED AS AN ERROR WITH A MES-

SHGE THAT. FOR EXAMPLE, MAY READ LIKE - "CHANGE IN RING

NO CHANGE IN RTS".

19. 4.15 ANY INTERRUPT FROM A DEYICE OTHER THAN MUX OR

FROM AN INACTIVE LINE CAUSES AN ERROR MESSAGE TO APPERR

WITH THE INTERRUPTING DEVICE CODE OR LINE NUMBER IN THE

MESSAGE.

16. 4.16 “UNIDENTIFIABLE ERROR-XMITS RECYS TOO FAR APART"

-APPEARS WHEN XMIT COUNTC1/2(RECY COUNT) GR RECY COUNT

SL/2CKM1T COUNT).
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(CD). THEY INDICATE START OF WOT WITH WATCH DOG. TIMER

GCCURRED.

18.5.1 "SUCCESS END GF PART ONE” THIS MEANS THAT BOTH

WATCH DOG TIMERS (MASTER & SLAVE) HAYE BEEN TURNED ON

AND ARE CORRECTLY SERVICING THEIR RESPECTIVE DOG TIMERS.

16.5.2 "POWER FAIL ON COMM CHASIS” INDICATES THAT WATCH

DOG TIMER DETECTED ITS POWER FAIL BIT SET

48.5.3 "BAD DONE SET" THIS INDICATES THAT THE WOT WAS

EXPECTED TO SET DONE AND SOMETHING ELSE DID.

16.5.4 "WRONG TYPE DONE SET ON WOT" THIS INDICATES THAT

WOT WAS EXPECTING A RECEIVE DONE AND GOT A TXDONE OR

VICE-VERSA. THE PROGRAM HANDLES DONE CORRECTLY.

19.5.5 “DONE NOT SET IN TIME” INDICATES NO DONE SET AFTER

WATCH DOG TIMER SHOULD HAVE BEEN TURNED ON,

16.5.6 "UNKNOWN BIT SET IN WOT STATUS" THIS INDICATES THAT

AN ERROR BIT WAS DETECTED BY WATCH DOG TIMER BUT WAS NOT

ONE OF THE 4 KNOWN ONES.

16.5.7 “OPPOSITE WATCH DUG TIMER OFF" THIS INDICATES THAT

THE OPPOSITE DOG TIMER HAS NOT BEEN TURNED ON.

16.5.8 “DATA ERROR ON OPP WATCH DOG TIMER" & TIME OUT

ERROR CN OPP WATCH DOG TIMER INDICATES JUST THAT.
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THE FOLLOWING MESSAGES REFER TO MODE (D)

(FULL DUAL PORT)

40.6.4 “HALT COMM LINK DONE IN ERROR" INDICATES
DCU PROGRAM HALTED BECAUSE THE COMM LINE GOT A DONE

WHEN IT SHOULD NOT HAVE

46.6.2 "HALT CHECKSUM ERROR” INDICATES THAT A BIT

OR BITS WAS DROPPED OR ADDED WHEN COMM LINE WAS BEING

USED TO TRANSMIT LINE CONTROL BLOCK DATA FROM MASTER

TO SLAVE.

10.6.3 “COMM LINK DATA ERROR GOOD BAD DATA TO FOLLOW"

INDICATES THAT COMM LINK FAILED WHILE SENDING SPECIFIC

PATTERN FROM MASTER TO SLAVE AND BACK

14.6.4 "PREVIOUS ERROR ON COMM LINK* INDICATES THAT DATA ERROR

OCCURRED PREVIOUSLY.

14.6.5 "NO. OF MODULES ASSIGNED 5..."

"NO. OF LINES ASSIGNED IS..." THIS INDICATES THE

LINES AND MODULES ASSIGNED TO ERCH SIDE IN MODE D

OR TO ONE SIDE IN MODE C. AS LINES ARE SWAPPED BE-

TWEEN PROCESSORS THIS 1S UPDATED.

19.6.6 "END GF PART FOUR" INDICATES ALL LINE MODULES

HAVE BEEN SWAPPED FROM ONE PROCESSOR TO THE OTHER

RND BACK AGAIN.

10.6.7 "NO. OF PASSES COMPLETED IS..." THIS INDICATES

THE NUMBER OF TIMES PART 4 & 3 HAVE BEEN CYCLED.
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MISCELLANEOUS

MODEM CONTROL TEST PLUG CONNECTS:

RSYNC (PTI) SYNC (PSTD

RTS X TORING X AND DSR xti DIR 10 RING

RTS RtL TO RING X+1 AND DSR X RTS 10 DSR

DIRX TOCTS % AND CO X+L SPA TO CD

DIR X+4 TO CTS At1 AND CD xX SPB. TO CTS

M= ANY EVEN HUMBERED LINE

TO AIG IN TROUBLE SHOOTING. EXAMINE THE LCB’S FOR

THE FAILING LINE(S> FOR ADDITIONAL INFORMATION 10

FIND THE APPROPRIATE LOB STARTING ADDRESS, ADD THE LINE

NUMBER TO LCBPTR AND EXAMINE THAT LOCATION. A DESCRIP-

TION OF LOB WORDS 1S FOUND IN 11.9.

THE RELIABILITY OF THE DCU SHOULD BE ESTABLISHED

BEFORE THIS PROGRAM IS RUN.

A PERIODIC PRINTOUT OF THE ACCUMULATED TRANSMIT AND

RECEIVED WORDS IS PROVIDED AFTER ERCH PASS. THESE

NUMBERS ARE JUST AN INDICATION THAT ACTIVITY IS

TAKING PLACE. AND SHOULD BE APPROXIMATELY EQUAL

CWITHIN GNE ORDER OF MAGNITUDE).

AN “GVERRUN" OR "RECEIVE BUFFER OVERFLOW" ERROR

PRINTOUT MAY BE AN INDICATION THAT THE THROUGHPUT

OF THIS PROGRAM (APPROXIMATELY 1@@04 CPS, FULL

DUPLEX) IS BEING EXCEEDED. IT MAY BE NECESSARY

GN A LARGE NUMBER OF HIGH BAUD RATE LINES (4880)

TO TEST SMALLER GROUPS OF LINES AT A TIME, FORCE A

LOWER BAUD RATE (STARTING RDDRESS =4) FOR THE RSYNC

LINES, OR CHANGE BAUD RATE JUMPERS.

A MAXIMUM TIME COUNTER IS PROVIDED TO DETECT A LOSS

OF ACTIVITY GN A LINE (BLOCK DONE NEVER SETS AFTER

STARTING). FOR EXCEEDINGLY LOW BRUD RATES <<1@8) ON

A SMALL NUMBER OF LINES (4 OR LESS), THE TIME COUNT

CTIMEX) SHOULD BE INCREASED, IF “LOSS OF LINE

ACTIVITY" ERROR MESSAGES APPEAR.

THE RANDOM NUMBERS ARE TRANSMITTED IN BLOCKS AT

A TIME ANG COMPARED IN NON-INTERRUPT TIME. THE

TRANSMIT/RECEIVE BUFFER AREAS ARE DIVIDED

ACCORDING TO HOW MANY LINES RARE ACTIVE- THEN EACH

LINE IS GIVEN A RANDOM BLOCK LENGTH EVERY TIME

Al NEW BLOCK IS SENT, WITHIN THE CONSTRAINTS OF THE

MAXIMUM BLOCK SIZE. TO TRANSMIT LARGER BLOCKS

OF CHARACTERS AT A TIME, THE OPERATOR MAY WANT TO

SELECT FEWER LINES TO ACTIVATE.
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B41 544.8 DESCRIPTION OF COMMUNICATION SYSTEM I70 FUNCTIONS:

G2 j

OS i CEVICE CODES MUX = 34 COCTALD

64 j CRO = 35 COCTALD

65 j

66 ;

67 j DOA AC, MUX SPECIFIES THE ABSOLUTE LINE ADDRESS TO

88 j BE USED IN CONJUNCTION WITH A DATA OUT

89 j INSTRUCTION TO TRANSMIT. RECEIVE, OR

18 j MODEM.

it

12 j BITS 6-6 NOT USED

13 j

td j BITS 7-14 ABSOLUTE LINE ADDRESS

15 j

16 j B=RECEIVYE OR MODEM CONTROL

1? i 4=TRANSMIT CONTROL

1¢ ;

13 j COB AC, MUX SPECIFIES TRANSMIT DATA, TRANSMIT MODE

20 i ‘TRANSPARENT OR BREAK), AND MODEM OUT.

24 j

Ze ; BITS @-1 TRANSMIT OR MODEM CONTROL

23 j 1G=MODEM CONTROL

24 i BG=NORMAL TRANSMIT DATA

2) ; B1=TRANSMIT BRERKCASYNC ONLY)

26 j

of i BITS 2-3 TRANSPARENCY CONTROL (SYNC ONLY)

Zo j

29 j BG=NORMAL TRANSMIT

20 j 1B=TRANSMIT AND LEAYE XPARENT

$4 j 1i=TRANSRIT AND ENTER XPARENT

32 j

33 j BITS 4-7 HOT USED

34

39 i BITS 8-15 TRANSMIT DATA CIN TRANSMIT MODE)

36 j

37 i

38 j MODEM CONTROL SIGNALS

39 j

48 j BIT 12 41=TURN ON SPA (SYNC ONLY)

44 j G=TURN OFF SPA (SYNC ONLY)

42 ;

43 j BIT 13 4=TURN ON SPB (SYNC ONLY)

44 j ®=TURN OFF SPB (SYNC ONLY)

45 j

46 j BIT i¢4 4=TURN ON RTS

47 j G=TURN OFF RTS

48 j

49 j BIT 15 =TURN ON DIR

50 j B=TURN OFF DTR
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DOC AC, MUX SPECIFIES ON/OFF CONTROL OF TRANSMITTER

OR RECEIVER, OUTPUT SYNC AND DLE CHARAC-

TERS (SYNC ONLY), AND LINE CHARACTER-

ISTICS.

BITS @-4 @B=XMIT/RECY CONTROL

BITS 2-14 NOT USED

BIT 15 G=OFF

1=0N

BITS 8-1 @1=SYNC CHARACTER (SYNC ONLY)

BITS 2-? NOT USED

BITS 8-15 SYNC CHARACTER

BITS @-1 41=DLE CHARACTER (SYNC ONLY)

BITS 2-? NOT USED

BITS 8-45 DLE CHARACTER
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DOC AC, MUX (CONTINUED)

_ BITS @-4

BITS 2-5

BIT 6

BITS ?-8

BITS 9-18

BITS 41-12

BITS 13-14

BIT 15

16 SPECIFIES PARITY. STOP BITS,

LINE SPEED, CHAR CODE LEVEL, AND

LOOPBACK CONTROL.

NOT USED

SELECT ONE OF TWO POLYNOMIALS

(SYNC ONLY)

CLOCK SELECT CRSYNC ONLY

68 = CLOCK @

G1 = CLOCK 1

18 = CLOCK 2

141 = CLOCK 3

SPECIFY NUMBER OF STOP BITS

CASYNC ONLY)

66 = 1 STOP BIT

G1 = 2 STOP BITS

16 = RESERVED

it = RESERVED

SPECIFY CODE LEVEL

@8 = 5 LEVEL CODE CASYNC ONLY)

@i = 6 LEVEL CODE

16 = 7 LEVEL CODE

11 = 8 LEVEL CODE

PARITY SELECT

64 = NO PRRITY

@1 = ODD PARITY

16 = EYEN PARITY

41 = RESERVED

LOGPBRCK CONTROL

@ = LOOPBACK OFF

1 = LOOPBACK ON
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DIA RC.MUX =~ «SPECIFIES IMPLICIT RDORESS OF INT-

ERRUPTING LINE, RECEIVE, MODEM OR

TRANSMIT, AND FORCES A DOA AS EXPLICIT

ADDRESS FOR OQUTPUTT ING.

BITS 6-6 NOT USED

BITS 7-14 EXPLICIT ADDRESS

BIT 15 TRANSMIT OR REC¥Y/MODEM CONTROLwe Swe wee Swe “me we “ee ee ‘we ‘we ‘me ‘ee wwe @= RECEIVE OR MODEM INTERRUPT

1= TRANSMIT INTERRUPT

DIB AC, MUX SPECIFIES RECEIVED DATA ON RECEIVE INT-Sao urnneOoResSRURRLSRE j ERRUPT.

j BITS #7 NOT USED

ed j

ce j BITS $-15 RECEIVE DATA

2s j

24 j

25 j DIC AC, MUX SPECIFIES RECEIVER DONE/STATUS OR

26 i MODEM DONE/STATUS

er j

28 j BITS 6-11 NOT USED

29 j

38 j

$4 j RECEIVER STATUS

$2 j

33 j BIT i2 FRAMING ERROR CASYNC ONLY)

34 ;

$3 i BIT 13 PRRITY ERROR

36 j

37 j BIT 14 OVERRUN

38 j

39 j BIT 15 B=RECEIVER STATUS
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DIC AC. MUX (CONTINUED)

BIT 14

BIT 12

BIT 13

BIT 14

BIT 15

MODEM STATUS

CD STATUS

1=CD IS ON

@=CD 1S OFF

CTS STATUS

1=CTS ON

B= CTS OFF

DSR STATUS

i= DSR ON

@= DSR OFF

RING STATUS

1= RING ON

G= RING OFF

MODEM STATUS CONTROL

i= MODEM STATUS
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EFFECT OF ‘BUSY’ AND ‘DONE’ ON COMMUNICATIONS CONTROL

BUSY: ~ BUSY IS SET ON THE RSYNC LINES ON AN I/O RESET
OR START PULSE. THIS STARTS AN ICLR CYCLE WHICH

CLEARS MODEM MEMORY AND PRESETS THE IMPLIED ADD-

RESS COUNTER ON COMPLETION OF THE ICLR CYCLE,

BUSY RESETS, AND THE BOARD IS PLACED IN THE

‘DIAGNOSTIC’ MODE. THERE IS NO ‘BUSY’ FLOP

ON SYNC LINES.

DONE SETS ON BOTH SYNC AND RSYNC LINES WHEN ONE

OF THE FOLLOWING EVENTS OCCURS:

1. CHARACTER RECEIVED.

2. TRANSMIT BUFFER EMPTY

3. MODEM STATUS HAS CHANGED.

INTERRUPTS OCCUR IN THE ABOVE ORDER OF PRIORITY,

AND FROM LOWEST TO HIGHEST NUMBERED LINES. A

“NIOGC MUR’ WILL CLEAR DONE, AS WELL AS A

“NIOS MUX’ AND “TORST’.

TORESET: CLEARS LOGIC AND PLACES CONTROLLERS IN OFFLINE

START:

CLEAR:

DIAGNOSTIC MODE. ALSO SETS ‘BUSY’ (ASYNC ONLY).

SAME AS IORESET (SELECTIVE ON PER CARD BASIS).

CLEARS “DONE’ RAND INTERRUPT LOGIC AND PLACES

CONTROLLERS IN ONLINE MODE.

TOPLS¢ MUM) : STEPS INTERNAL CLOCKS IN

“DIRGNOSTIC’ MODE.

TOPLS<(CRE) : STEPS TRANSMIT/RECEIVE CLOCK AND CRC

CLOCK IN “DIAGNOSTIC MODE’

CSYNC ONLY).
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_ MASTER CONTROL WORD (MCD

BIT 6

BIT 4

BITS 2-7

BITS 8-9

BITS 16-13

BIT 14

BIT 15

LINE ACTIVE

LINE SHOULD BE STARTED (DCU OR MONITOR

PROGRAM)

TIME QUT COUNTER FOR XMIT OR RECEIVE INTR.

IN DUAL PORT INDICATES FIRST MIDDLE OR LAST LINE

RODRESS ACCORDING TO THE FOLLOWING TABLE.

BITS BITS

4 1 FIRST LINE

4 8 MIDDLE LINES)

«8B 1 LAST LINE

NOT USED

BLOCK IS READY FOR CHECKING (BLOCK DONE)

B=HSYNC LINE

1=SYNC LINE

CONTROL REGISTER (CONT)

BIT @

BIT 4

BITS 2-5

BIT 6

BITS 7-8

BIT 9

BIT 16

BITS 14-12

BITS 13-14

BIT 15

ERROR OCCURRED

USER SELECTED DATA LOADED

NOT USED

CRO POLYNOMIAL FOR THIS LINE (SYNC ONLY)

CLOCK SELECT (RSYNC ONLY)

NOT USED

STOP BITS CASYNC ONLY)

CODE LEVEL

PARITY

CRC OPTION (SYNC ONLY)
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61 j MODEM GUTPUT REGISTER <MOD)

G2 j

83 j BIT 8 MODEM ACTIVE

84 j

6 j BIT 4 OUTPUT NEW MODEM STATUS

06 j

67 j BITS 2-i1 NOT USED

Bs i

09 j BITS 42-45 NEW MODEM STATUS TO BE OUTPUTTED

10 j

14 j

12 j MODEM REGISTER (MODS)

13 j

44 j BIT 8 NEW MODEM STATUS HAS BEEN RECEIVED

15 j

16 j BITS 1-3 NOT USED

1? i

18 i BITS 4-7 OLD (PREVIOQUS) MODEM STATUS

19 j

5 j BITS 8-11 NOT USED

21 i

ed i BITS 12-15 NEW (PRESENT) MODEM STATUS
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TRANSMIT TABLE POINTER (XTP)

BITS @-15 STARTING ADDRESS OF TRANSMIT BLOCK

FOR THIS LINE

TRANSMIT TABLE SIZE (XTS)

BITS @-45 NUMBER OF CHARACTERS IN BLOCK TO

BE TRANSMITTED

TRANSMITTED WORD COUNT (XC)

BITS @-15 NUMBER OF CHARACTERS IN BLOCK

ALREADY TRANSMITTED

RECEIVE TABLE POINTER (RTP?

BITS 6-15 STARTING ADDRESS OF RECEIVE BLOCK

FOR THIS LINE

RECEIVE TRBLE SIZE (RTS)

BITS @-45 MAXIMUM ALLOWABLE NUMBER OF

RECEIYE WORDS (2*xXTS)

RECEIVED WORD COUNT (RO)

BITS @-45 NUMBER OF CHARACTERS RECEIVED

IN THIS BLOCK
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SYNC WORD (SYNC)

BITS 6? NOT USED

BITS 8-15 SYN CHARACTER

DLE WORD (DLE?

BITS 8-7 NOT USED

BITS 8-15 DLE CHARACTER

CRC TEMPORARY (SCRC)

BITS 8-15 PRESENT CRC TEMPORARY

TIME COUNTER (TIMED

BITS @-15 RTC READING AT LAST BLOCK DONE

IF DCU SYSTEM, ELSE NUMBER

OF TIMES THROUGH MONITOR ROUTINE

TRANSMIT WORD TABLE (XTBL)

BIT 4 NOT USED

BIT 1 UNDERRUN FOR THE REST OF THE BLOCK SIZE

BIT 2 DLE CHARACTER FOLLOWS

BIT 3 @=LEAVE TRANSPARENCY

1=ENTER TRANSPARENCY

BITS 4-7 NOT USED

BITS 8-15 TRANSMIT DATA

RECEIVE WORD TABLE <XTBL+BL)

BITS 8-3 NOT USED

BITS 4-7 ERROR STATUS

BITS 8-15 RECEIVE DATA WORD
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61

82 312.9 SPECIAL FEATURES

BS i NONE

64 j

85 i13.8 RUN TIME

06 i RUN TIME IS DEPENDENT ON MODE OF OPERATION AND NUMBER

67 i AND TYPE OF LINES BEING TESTED.

#90000 TOTAL ERRORS, 98008 PASS 1 ERRORS


