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SECTION |
INTRODUCTION AND DESCRIPTION

1-1. INTRODUCTION.

Printed in U.S.A.

1-2. Interface Kit 12531B provides for bit-paraliel
transfer of data between the Computer and interface
card, while transfer between the interface card and
the Teleprinter isbit-serial. This is a single address
I/O card, simultaneous input and output is not pos-
sible. The kit consists of the following:

a. Buffered Teleprinter Interface Card (HP Part
No. 12531-6001 or 02116-6168).

b. BCS Teleprinter Driver Tape (HP Accessory
No. 20017).

c. SIO 4K Teleprinter Driver Tape (HP Accessory
No. 20322) or SIO 8K Teleprinter Driver Tape (HP
Accessory No. 20323).

d. HP 2116 Buffered Teleprinter Test-Binary
Tape (HP Accessory No. 20417).

e. HP 2115/2114 Buffered Teleprinter Test-
Binary Tape (HP Accessory No. 20420).

NOTE

Each tape has a suffix letter after the
HP Accessory Number. This suffix
letter is subject to change depending on
the supplied version of the tape.

1-3. Sections II through IV provide installation,
programming, and theory of operationfor the Buffered
Teleprinter Interface Card and Teleprinter operation
information. A supplement to this manual contains a
description of the diagnostic program containedon the
Buffered Teleprinter Test-Binary Tape.

1-4. DESCRIPTION.

1-5. The Buffered Teleprinter Interface Card plugs
into any of the interface-card I/O slots of the Com-
puter. The card contains control and interrupt logic
for both input and output Computer functions, and
eight flip-flops for temporary storage of data. This
data is entered into the Computer or transferred tothe

12531-9001

Teleprinter through the Buffered Teleprinter Interface
Card. Eight data bits are transferred between the
Computer andinterface card in parallel and converted
by the card to 11-bit ASCII for transfer between the
Teleprinter and interface card in bit-serial (one bit at
a time). The least-significant 8-bits of the A or B
Register are sent via the I/O Bus Out (IOBO) to the
interface cardand thento the Teleprinter during output
operations. During input operations, a character from
the Teleprinter enters the Buffered Teleprinter Card
in bit-serial and from the card to the Computer in
parallel (8-bits at a time). During output operations
8-bits aretransferred from the Computerto the inter-
face card in parallel and from the interface card to
the Teleprinter in bit-serial. This card can provide
automatic readback from keyboard or paper tape to
the Teleprinter without Computer intervention.

1-6. TELEPRINTER DRIVER TAPES,

1-7. BCS TELEPRINTER DRIVER TAPE. The
BCS (Basic Control System) Teleprinter Driver Tape
is aflexible Input/Output routine which permits trans-
fer of data between the Computer and the Teleprinter.
The driver is accessed through the BCS I/O Control
subroutine (. IOC.) by a 5-word calling sequence. The
driver is made part of the Basic Control System
through the use of the Prepare Control System routine
which is furnished with each Computer. Refer to
Chapter 1 of the HP Computer Basic Control System
manual for information on Input/Output programming
and to Chapter 4 for information on the processing of
the BCS Teleprinter Driver Tape.

1-8. SIO TELEPRINTER DRIVER. The SIO (Sys-
tem Input/Output) Teleprinter Driver (4K or 8K, de-
pending on Computer memory size) is a simple,
unbuffered Input/Output routine used by standard
software systems (FORTRAN, Assembler, etc.) to
permit transfer of data between the Computer and the
Teleprinter. The driver is incorporated into the sys-
tem through the use of the SIO Dump Routine furnished
with each Computer. Thedriver may alsobe accessed
directly by a 3-word calling sequence in the user's
program. Refer to Appendix F of the HP Computer
Assembler manual for detailed programming and use
information for the SIO Teleprinter Driver Tape.
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1-9. HP 2752A TELEPRINTER.

1-10. The HP 2752A Teleprinter (Figure 1-1) is an
HP-modified Teletype Model ASR33-TC Teletype-
writer set and is recommended for applications
requiring operation which does not exceed five hours
per day or 30 hours per week. The unit is made up of
a typewriter, a tape punch, and a tape reader as a
single unit. It is furnished with its own floor stand
and is usually placed in a location adjacent to the
Computer. The following specifications apply to the
HP 2752A Teleprinter:

a. Reading and Punching Speed: 10 characters
per second.

b. Typing Speed: 100 words per minute.
c. Data Transfer: bit-serial, 8-bit code.

d. Ambient Temperature: 10°C to 40°C (50°F to
104°F).

e. Relative Humidity: 20% to 80%.

f. Power Requirements: 115 vac +10 percent,
60 +0. 45 Hz or 50 0. 12 Hz, single phase, 230 watts.

Figure 1-1. HP 2752A Teleprinter

g. Tape Handling Capabilities: 8-channgl, 1-inch
wide paper tape.

h. Dimensions and Weight (including stand):

Height: 33 inches (838 mm)
Width: 25-1/2 inches (648 mm)
Depth: 18-1/2 inches (470 mm)
Weight: 77 pounds (34,7 kg)

1-11. HP 2754A/B TELEPRINTER.

1-12. The HP 2754A/B Teleprinter (Figure 1-2) is
an HP-modified Teletype Model ASR35~AR Teletype-
writer Set and is recommended for heavy-use appli-
cations where operation exceeds five hours per day
or 30 hours per week. It is made up of a typewriter,
a tape punch, and a tape reader as a single unit. It is
furnished with its own floor stand and is usually placed
in a location adjacent to the Computer. The following
specifications apply to the HP 2754A/B Teleprinter:

a. Reading and Punching Speed: 10 characters
per second.

b. Typing Speed: 100 words per minute.
c. Data Transfer: bit-serial, 8-bit code.
d. Ambient Temperature: 10°C to 40°C (50°F to
104°F).
e. Relative Humidity: 20% to 80%.
f. Power Requirements: 115 vac =10 percent,
60 +0. 5 Hz, single phase, 350 watts. (Consult factory
if 50 Hz operation is desired.)
g. Tape Handling Capabilities: 8-channel, 1-inch
wide paper tape.
h. Dimensions and Weight (including stand):
Height: 33-1/2 inches (851 mm)
Width: 40 inches (1016 mm)

Depth: 24 inches (610 mm)
Weight: 225 pounds (102 kg)

NOTE

When using the 2754A/B Teleprinter,
the computer program can individually
select the teleprinter tape punch,
printer or both output devices simul-
taneously.

1-13. DATA PHONE,

1-14. This board used in this kit may also be used
as an /O Data Phone Interface card, providing ASCII
formatted characters are to be used. When using a
Data Phone, make the following connections on the
48-pin connector plug:

a. Connect pin Y to pins 4 and D.
b. Connect pin V to pins 16 and T.

1-15. Refer to the Data Phone Interface manual
12563A for a more detailed description.



Figure 1-2. HP 2754A/B Teleprinter




SECTION 1l
INSTALLATION AND PROGRAMMING

2-1. INSTALLATION.

2-2. Refer to the HP 2752A, HP 2754A, or HP 2754B
Teleprinter manuals for unpacking, installation, and
checkout instructions of the applicable Teleprinter
unit. To connect the Teleprinter to the Buffered Tele-
printer Interface Card using the cable which is an in-
tegral part of the Teleprinter, perform the following:

a. Turn power off.
b. Open the Computer for access tothel/O cards.

c¢. Plug the Buffered Teleprinter Interface Card
into the I/O slot assigned for the particular Computer
System.

d. Passthe cable connector from the Teleprinter,
marked TELEPRINTER, throughthe computer opening
and to the front of the card. Slide the connector onto
the Buffered Teleprinter Interface Card.

e. Close the cover of the Computer.

2-3.  After the Teleprinter has been connected to
the Computer, run the Teleprinter diagnostic program
described in supplement. If the diagnostic program is
completed without error, the system operates
properly. Refer to Tables 2-1 and 2-2 for leadwire
connections between the interface card and the HP
2752A and 2754A/B Teleprinters, respectively.

2-4. TELEPRINTER OPERATION.

2-5. MAIN CONTROL.

2-6. Plug the Teleprinter power cable into the ap-
propriate power source. Operation of the Teleprinter
is started and stopped by the LINE/OFF/LOCAL
switch on the front panel of the HP 2752A Teleprinter,
and by the ON LINE/OFF/LOC. switch on the front
panel of the HP 2754A/B Teleprinter. Operation of
these switches are as follows:

a. In the OFF position, the motor in the Tele-
printer is turned off, preventing its operation.

b. In the LINE position (2752A) or ON LINE posi-
tion (2754A/B) the Teleprinter is in a full-duplex
configuration. This configuration, and the Computer
programming subroutines, permit the following types
of operation:

1. Transmit data to the Computer manually
from the typewriter keyboard while making
a printed-page copy. Thedata can also be
punched into tape simultaneously.

2. Receive data from the Computer and pro-
vide a printed-page copy. The data can
also be punched into tape simultaneously.

3. Transmit data to the Computer from the
tape reader while making a printed-page
copy. The data transmitted can also be
punched into tape simultaneously.

c. In the LOCAL position (2752A) or LOC. posi-
tion (2754A/B) data cannot be entered into the Com-
puter from the Teleprinter but the following types of
operation can be performed:

1. Punch data into tape from the typewriter
keyboard while making a printed-page
copy.

2. Punch data into tape from the tape reader
while making a printed-page copy.

3. Make a printed-page copy of data from the
tape reader or the keyboard.

2-7. TAPE READER.

2-8. The tape reader START/STOP/FREE switch
performs the following functions:

a. Pressing the START switch when the HP 2752A
Teleprinter LINE/OFF/LOCAL switch or HP 2754A /B
ON LINE/OFF/LOC. switch is in the LOCAL or LOC.
position energizes the tape reader trip coil and the
tape reader starts reading the tape. If the switch is
in the LINE or ON LINE position, the tape reader
trip coil will not energize until a Read Command is
issued by the Computer program. When it is issued,
the coil energizes and the tape reader starts reading
tape. (See Figure 2-1 for a simplified diagram of the
switching circuits. )

b. Pressing the STOP switch prevents the tape
reader from reading tape.

c. Pressing the FREE switch releases the feed
ratchet of the tape reader permitting the tape under
the plastic tape lid to move easily for positioning
purposes.

2-9. TAPE PUNCH (HP 2752A TELEPRINTER
ONLY.

2-10. The tape punch ON/OFF/REL. /B. SP. switch
on the 2752A Teleprinter performs the following
functions:

a. DPressing the ON switch engages the drive
mechanism in the punch through mechanical action.
This permits a punching operation on receipt of data
from the Computer or the typewriter keyboard.

b. Pressing the OFF switch releases the drive
mechanism in the punch, preventing its operation.

¢c. Pressing the REL. (Release) switch disengages
the tape-guide assembly from the feed wheel in the
punch, allowing easy removal of tape.

d. Pressing the B. SP. (Back space) switch back-
spaces the tape one feed hole each time it is pressed.



Table 2-1.

Interface Card-to-2752A Teleprinter Leadwire Connections

INTERFACE CARD LEADWIRE TELEPRINTER
CONNECTOR PIN COLOR CODE CONNECTION SIGNAL
4,D Black Pin 3 of Teleprinter rear Input Data Bit
connector
12, N Red +12-volt input on *Card Assy +12 volts
(one end of resistor R1)
14, R White- -12-volt input on Card Assy -12 volts
Brown (one end of resistor R3)
16, T Green- Pin 7 of Teleprinter rear Output Data Bit
Orange connector
13, P Yellow Input to Card Assy (junction Read Command
of resistors R1 and R2)
24, BB Cable Gnd connection on Card Assy Ground
Shield (emitter of transistor Q2)
NOTES:

1. Pins4&D,12& N, 13& P, 14 & R, 16 & T, and 24 & BB are connected together on
Interface Card Connector.

*  Card Assy refers to the Printed Circuit Card Assembly added during modification of
the Teletype Model ASR33.
printer manual for components specified in this Table.

Refer to the Schematic Diagram in the HP 2752A Tele-

Table 2-2. Interface Card-to-2754A/B Teleprinter Leadwire Connections
INTERFACE CARD LEADWIRE TELEPRINTER
CONNECTOR PIN COLOR CODE CONNECTION SIGNAL
4,D Black Terminal T6 Input Data Bit
12,N Red +12-volt input on *Card Assy +12 volts
(one end of resistor R1)
14,R Brown -12-volt input on Card Assy -12 volts
(one end of resistor R3)
16, T White Terminal T7 Output Data Bit
13,P Yellow Input to Card Assy (junction Read Command Signal
of resistors R1 and R2)
24, BB White Gnd connection on Card Assy Ground
Black and (emitter of transistor Q2)
Cable
Shield
6, Orange Terminal T8 Punch Control
8,dJ Green Terminal T4 Print Control
NOTES:

1. Pins4&D, 12&N,13& P, 14 &R, 16 & T, and 24 & BB are connected together on

the Interface Card Connector.

*  Card Assy refers to the Printed Circuit Card Assembly added during modification of
the Teletype Model ASR35. Refer to the Schematic Diagram in the HP 2754A /B Tele-
printer manual for components specified in this Table.




TAPE READER QLINE
TRIP COIL START
LOCAL
+22V(2754A/B) O O ]
+65V(2752A) (AA READER ON) =
READ
COMMAND

Figure 2-1. Teleprinter Tape Reader Switching
Circuit, Simplified Diagram

2-11. MODE SWITCH (HP 2754A/B TELEPRINTER
ONLY.

2-12. Although the MODE switch on the 2754A/B
Teleprinter contains positions K, KT, T, TTS, and
TTR, only positions K, KT, and T can be used. Posi-
tions TTS and TTR are mechanically locked out. When
the Teleprinter ON LINE/OFF/LOC, switch is in the
LOC. position, the K, KT, and T positions of the
MODE switch perform the following functions:

a. In the K and KT positions, printed-page copy
is typed from either the typewriter keyboard or the
tape reader.

b. In the T position, data is punched into tape
from either the typewriter keyboard or thetape reader
while a printed-page copy is being typed.

2-13, During output operations, with the Teleprinter
ON LINE/OFF/LOC. switch in the ON LINE position,
the K, KT, and T positions of the MODE switch per-
form the following functions:

a. Inthe K position, a printed-page copy of the
Computer ASCII output is generated. The tape punch
if off, therefore no punch output can take place even
if punch is programmed.

b. In the KT position, a printed-page copy of the
Computer ASCII output or a punched tape of the Com-
puter binary output is generated. Standard BCS/IOC
software restricts the output to one function. Both
functions cannot be performed simultaneously. The
user may write his own driver software that will do
both.

c. In the T position all output data is printed and
punched without regard to format content.

2-14, During input operations, with the Teleprinter
ON LINE/OFF/LOC. switch in the ON LINE position,
the K, KT, and T positions of the MODE switch per-
form the same functions as oufputoperations if simul-
taneous output is programmed as in the keyboard
function. The keyboard function can be accomplished
from the tape reader if the tape is inserted in the
reader and the switch set to RUN.
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2-15. PROGRAMMING.

2-16. The HP standard software facilities may be
used to input data using the 2752A or 2754A/B Tele-
printer. The Basic Control System (BCS) includes an
Input/Output control subroutine which requires only a
simple calling sequence to transfer data between the
Computer and the Teleprinter. Refer to Section I,
Paragraphs 1-6, 1-7, and 1-8, for programming
information using BCS.

2-17. A subroutine may be programmed to perform
all necessary operations to input data from the Tele-
printer and output data to the Teleprinter. Tables2-3
through 2-7 illustrate the operations required to input
and output data. The Wait for Flag Method (Skip on
Flag Set) is used to signal the Computer that a char-
acter is available to the Computer or that a character
was sent to the Teleprinter.

2-18. The programmer must output a function select
code to the Buffered Teleprinter Interface Card before
any I/O operation is started. The coding shown in
Table 2-3 is the minimum required to input or output
one character.

Table 2-3. Program Constants

LABEL OP CODE OPERAND REMARKS

TTY EQU nn WHERE nn IS THE SELECT CODE
DOPU oCcT 110000 DATA OUT PUNCH ONLY

DOPR ocT 120000 DATA OUT PRINT ONLY

DOPP OoCT 130000 *DATA OUT PRINT AND PUNCH
DINP oCT 140000 DATA IN, NO PRINT, NO PUNCH
DINPU ocT 150000 *DATA IN AND PUNCH

DINPR ocT 160000 DATA IN AND PRINT

DINPP ocT 170000 *DATA IN, PRINT AND PUNCH
CHAR1 ocT 000000 TEMPORARY DATA

CHAR2 OoCT 000000 STORAGE LOCATIONS

*FUNCTIONS NOT USED IN HP STANDARD SOFTWARE.

2-19. SAMPLE PROGRAMS.

2-20. Refer to the following tables for sample
programs:

=
o
=2
(0]

, Status Check

, Input Program
Input Subroutine

, Output Program
, Output Subroutine

o L0 T
=
&
=
(]
D2 B DD IO DD
OO-J‘CDUlrh

Table 2-4. Status Check

OP CODE OPERAND REMARKS
LiA SC PUT BUFFERED DATA INTO A REG
SSA BUSY?
JMP *.2 YES, REPEAT LOOP
- NO, PROGRAM CONTINUATION




Table 2-5. Input Program
OP CODE OPERAND REMARKS
CLF 0 INHIBIT INTERRUPT
LDA DXXXX LOAD “A” WITH 1/0 FUNCTION
OTA TTY OUTPUT A READ (DATA IN)
FUNCTION TO 1/0 BOARD
JsB CHRIN GET A CHARACTER
STA CHAR1 RETURN WITH CHARACTER IN “A"
REGISTER
JSB CHR IN GET A CHARACTER
STA CHAR2 RETURN WITH CHARACTER IN
REGISTER “A”
Table 2-6. Input Subroutine
LABEL | OP CODE | OPERAND REMARKS
TCHRIN NOP
STC TTY.C START THE TTY
SFS TTY IS THE FLAG SET ?
JMP 1 NO, STAY IN LOOP
LIA TTY YES, GET CHARACTER
JMP CHRIN, | AND EXIT

Table 2-7. Output Program
OP CODE | OPERAND REMARKS
LDA DXXXX LOAD “A” WITH 1/0 FUNCTION
OTA TTY OUTPUT A WRITE (DATA OUT)
FUNCTION TO 1/0 BOARD
LDA CHAR1 LOAD “A” WITH CHARACTER
TO BE OUTPUT
JSB CHROT OUTPUT A CHARACTER
LDA CHAR2 LOAD “A” WITH CHARACTER
TO BE OUTPUT
JsB CHROT OUTPUT A CHARACTER
Table 2-8. Output Subroutine
LABEL | OP CODE | OPERAND REMARKS
tCHROT| NOP
AND M377 | STRIP OFF ANY EXTRANEOUS BITS
oTA TTY OUTPUT DATA
sTC TTY,C |START THE TTY
SFS TTY IS THE FLAG SET ?
JMP -1 NO, STAY IN LOOP
P CHROT,! | YES,EXIT
M377 ocT 377

tCHARACTER INPUT SUBROUTIME WILL READ
AND EXIT WITH ONE CHARACTER IN “A"

TCHARACTER OUTPUT SUBROUTINE WILL OUTPUT ONE
CHARACTER FROM THE 8 LEAST SIGNIFICANT BITS OF

REGISTER “A’” AND EXIT




SECTION 1l
THEORY OF OPERATION

3-1. GENERAL THEORY OF OPERATION.
3-2. DATA CODES,

3-3. Thetypewriter portion of the Teleprinter must
receive data in ASCII (American Standard Code for
Information Interchange) code for it to type readable
information. The tape punch will punch whichever
code (binary, ASCII, etc.) the Teleprinter receives.
However, if the punch is punching data received in a
code other than ASCII, the typed copy from the type-
writer (which may be typing simultaneously) will not
be readable. Refer to the Operating Manual, HP
Character Set for the ASCII-code character set. Note
that only seven bits are shown used in the code.
Whether bit 8 is a logic "one'" or ''zero' during input
operations depends on the parity functions of the par-
ticular Teleprinter being used. When reading ASCII
coded tapes, programming masks the eighth bit be-
fore placing the data in memory so the logic level of
the eighth bit is immaterial. During output operations
using ASCTI code, standard HP software supplied with
the Computer automatically sets bit 8 to alogic "one'.

3-4. CHARACTER LENGTH.

3-5. Teleprinter design requires that a total of 11
bits of information be transferred between the Com-
puter and the Teleprinter for cach character trans-
ferred. The bits are transferred one at a time so the
basic data unit is a bit. Figure 3-1 depicts a simpli-
fied block diagram of data transfer. Of the 11 bits,
eight are character bits and three are start and stop
bits. These bits are shown as follows:

Bit Transferred 0 12345678 910

" e
Start Character Stop
Bit Bits Bits

81T SERIAL
11-8/TS \
HP 2752A BUFFERED
HP 2754A/8 \ INTERFACE \ COMPUTER
TELEPRINTER CARD \
PARALLEL
8—-8ITS

Figure 3-1. Data Transfer Simplified
Block Diagram

3-6. INPUT OPERATIONS.

3-1. With the Teleprinter LINE /O FF/LOCAL switch
in the LINE position, an input operation can be pro-
vided from the Teleprinter in one of two ways.

8

a. The input can be provided manually from the
Teleprinter keyboard.

b. The inputcanbe provided from the tape reader
of the Teleprinter.

3-8. When a typewriter key is pressed or the tape
reader starts reading tape, a Teleprinter timing cycle
is started. This timing cycle establishes a bit trans-
fer rate of 110bits per second or a maximum charac-
ter transfer rate of 10 characters (including startand
stop bits) per second. Thus, a bit is transferred to
the Interface card every 9.09 milliseconds. The first
bit from the Teleprinter (the start bit) initiates the
interface card timing circuits so that Computer and
Teleprinter timing is in synchronization. After a
character is transferred to the interface card, Tele-
printer timing stops and mustbe reinitiated to transfer
another character. Refer to Figure3-2 for the signals
sent to the Computer for the letter "M' from the tape
reader or the typewriter keyboard. In TTY terminol-
ogy a "1" is a mark and a ''0" is a space.

ALWAYS
0.
| | I | | | |
8/75 o114 12131415
u1n | ! ! { | | |
STAR
Al BIT
! |
ﬁi?r DATA BITS
Figure 3-2, Data Bits for Transfer of
Letter "M
3-9. An input operation 1s enabled by transferring

bits 14 and 15 true to the Interface card which sets the
IN 'OUT {lip-flop to the IN state. If printing data as it
is input :s desired, bit 13 of the controlword will also
have to be set. Pressing the PRESET pushbutton does
the same thing. An input operation is initiated by a
Set Control, Clear Flag (STCun, C) instruction to the
interface card for inputs from either the Teleprinter
tyepwriter keyboard or tape reader. The STC portion
of the instruction causes a Read Command signal to be
issued 1o the Teleprinter when the tape reader is to
provide input data. If the typewriter is to be used to
input data to the Computer, the tape reader STOP
switch is engaged, and the Read Command signal has
no effect on the Tape Reader. The STC portion of the
instruction also sets the interface card Control Flip-
Flop which enables incoming data bits and Flag signals.
The CLF portion of the instruction resets the Flag
Buffer and Flag Flip-Flops on the interface card to
prevent an interrupt signal from being sent to the
Computer before data is received from the Teleprinter.

3-10. An LIA or LIB instruction generates an IOI
signal to enable parallel transfer of the eight possible
data bits representing the character read to the eight
least-significant bit positions (bits 0-7) of the A or B



register. To put two characters in the A or Bregister,
and then into a memory location, rotate instructions,
ALF or BLF, are used (twice) to rotate the first eight
bits into the most-significant bit positions (8 through
15) of the register. An MIA or MIB instruction is then
used to transfer the second eight bits from the inter-
face card to the A or B register. An LIA or LIB in-
struction cannot be used for second-character trans-
fer since these instructions destroy the contents of
the register prior to entering data.

3-11. The set or reset condition of the Flag flip-flop
may be tested with a Skip on Flag Set (SFS) or a Skip
on Flag Clear (SFC) instruction to determine when a
character is available to the Computer from the Tele-
printer. When using this method, the Interrupt System
Enable flip-flop on theI/O Control card must be reset
with a Clear Flag (CLF) instruction and a Select Code
of 00 (octal).

3-12. OUTPUT OPERATIONS,

3-13. An output operation is enabled by transferring
the desired command bits 12, 13 and 15to the Interface
card. This clears the IN/OUT flip-flop and sets the
print or punch functions. An output from A (OTA) or
an output from B (OTB) instruction must be issued by
the Computer program to output 8-bits of data from
the eight least-significant bit positions (0-7) of the A
or B register to the interface card. The IOO signal
which resulted from the OTA/B instruction enables
the bits fromthe A or B register to set the applicable
Bit 1 through Bit 8 flip-flops on the interface card.

3-14. Before data transfer to the Teleprinter, the
buffered interface card maintains a positive voltage
on the input to the Teleprinter. The Computer pro-
gram initiates an output operation with a STC nn,C
command and the first bit to the Teleprinter must be
a logic "zero" signal (the start bit), This bit initiates
the Teleprinter timing cycle whichrequires a bit from
the Interface card every 9.09 milliseconds until the
11 bits representing the character (including start and
stop bits) are received. The timing circuit on the
interface cardis also initiated to maintain Computer-
Teleprinter timing synchronization. After a character
is transferred, Teleprinter timing stops and the In-
terface card must be reinitiated by another STC nn, C
command from the Computer for the next character
transfer.

3-15. DETAILED THEORY OF OPERATION.
3-16. GENERAL,

3-17. Figure 3-5 depicts the logic diagram for the
Buffered Teleprinter Interface Card. For leadwire
connections between the interface card and applicable
Teleprinter, refer to Figure 3-5 and Tables 2-1 or
2-2. Figure 3-6 depicts the parts location of the
Buffered Teleprinter Card.

3-18. Logicdiagram reference designations preceded
by MC are identified by part number in Section IV and
the logic diagram for each Microcircuit Package is
shown in Figure 3-17.

3-19. COMPUTER POWER ON.

3-20. When power is initially applied by the POWER
switch, on the front panel of the Computer, the POPIO
and CRS signals are received simultaneously by the
interface card from the I/O Control card. These sig-
nals establish initial conditions for operation of the
interface card. The POPIO signal is applied to 'mand"
gate MC16A. All inputs to the 'nand' gate are then
true and its false output setsthe Flag Buffer Flip-Flop
(the input to the flip-flop is inverted). At time T2, the
ENF signal from the I/O Control card enables "nand"
gate MC56B. The output from gate MC56B resets the
IRQ flip-flop. The output from gate MC56B is also
transferred through '"nand' gate MC56D and with the
output of the Flag Buffer flip-flop, sets the Flag flip-
flop and changes the state of the Counter Reset flip-flop.

3-21. When power isfirst applied, the positive pulse
of the Control Reset (CRS) signal is received at pin 13
and inverted by 'mand" gate MC66A. The output from
this gate resets the Control flip-flop, Clock Enable
flip-flop and Read flip-flop. This signal also directly
resets the Print flip-flop, Punch flip-flop, directly
sets the IN/OUT flip-flop to IN, and resets the Divider
network through 'nand' gates MC94D and MC84A.
Therefore the card is always in the Input state after
turn on or whenever PRESET is pressed.

3-22. QUTPUT LOGIC.

3-23. INITIAL CONDITIONS. To output data from
the Buffered Teleprinter Card the following assump-
tions are made:

a. The Teleprinter used is an HP 2754A/B Tele-
printer. This model is identical to the HP 2752A
Teleprinter with the following exceptions:

1. Computer control of punching and printing
is not available with the HP 2752A Tele-
printer.

2. Manual control of punching output data and
printing of all output to the HP 2752A
Teleprinter.

b. The Flag Buffer and Flag flip-flops are set by
the POPIO pulse when power is initially applied to the
Computer or when PRESET is pressed.

c. ThelRQ and Control flip-flops are inthe reset
state.

d. A positive voltage is supplied through pins 16
and T of the interface card to the data line of the
Teleprinter.

e. The Teleprinter control switch is ON LINE.

f. The Teleprinter MODE switch is in the KT po-
sition for Computer control of output data formatting.

3-24. PROGRAM CONTROL OF PUNCH AND
PRINT. Before data is output to the Buffered Tele-
printer Card, a control word must be output to select
the punch or print or both. When bit 13 of the control
word is true, the Teleprinter will print. When bit 12
of the control word is true, the Teleprinter will punch
output data. Bit 15 is set true to inform the card that
the word is a control word and not a data word.



3-25. To print but not punch data, the control word
would be 120000. An OTA or OTB instruction with the
select code of the interface card location will output
the word. When this instruction is executed, I00
comes true at time T3,T4. This signal is input to
'mand' gate MC36C and with the output from the Select
Code gate MC46A pin 3, enables '"mand" gate MC54A.
The IOBO 15 signal is input through pin 74 (86-pin
connector) to pin 10 of "nand' gate MC55D. The other
input to this 'nand" gate is the T3 Buffered signal.
Gate MC55D is enabled generating a clock pulse at
output pin 8. This clock strobes the In/Out flip-flop,
MC124A, to a false state since IOBO 14 is false. The
clock pulse also strobes the Print flip-flop, MC114B,
to the true state since IOBO 13 is true, and strobes
the Punch flip-flop MC114A to the false state because
IOBO 12 is false. The In/Out flip-flop, MC124A, is
now in the reset condition or output state. Print flip-
flop, MC114B, is set true which turns transistor Q6
off. (This transistor shorts the print circuit in the
Teleprinter when it is on.) Punch flip-flop MC114A
is false, which turns transistor Q7 on shorting the
punch circuit in the Teleprinter. Therefore, the Tele-
printer will print the output data but will not punch it.

3-26. The data character to be printed on the Tele-
printer is output to the interface card from the eight
least-significant bits of the A or B Register. This is
accomplished by using the OTA or OTB instruction
with the select code of the interface card location.
The eight most-significant bits must be zero. The
I00 signal comes true at time T3,T4. This signal is
input to 'mand' gate MC36C and with the output from
the Select Code gate MC46A pin 3, enables 'nand"
gate MC54A. The positive-going output fromthis gate
is transferred as one input to 'mand" gates MCB86A,
MC86B, MC86C, MC86D, MC76A, MC76B, MC76C,
and MC76D. The Data Register is reset by the output
signal from MC54B pin 8, except flip-flop MC124B
which is directly set by the signal at time T3. The
condition of the JOBO lines 0 through 7 are now directly
set into the 8-bit Data Register flip-flops MC95A,
MC95B, MC105A, MC105B, MC115A, MC115B, MC
125A, and MC125B. Data is stored in the register
flip-flops during time T4. Flip-flop MC85A is held
in the 0 (false) state and flip-flop MC85B is held in the
1 (true) state by the false Clock Enable signal.

3-27. The Data Register consists of 11 flip-flops.
These flip-flops store input data on the positive-going
edge of the clock signal and can be directly setor re-
set. Now that the character is stored in the Data
Register, a STC,C instruction is issued to the inter-
face card with the select code of the location of the
card.

3-28. The STC signal is input on pin 22 and trans-
ferred through 'mand" gate MC36B (see Figure 3-3).
The output signal on pin 6 of MC36B sets the Control
flip-flop. With the use of the skip flag set method of
input/output control, the Control flip-flop has no ef-
fect as the signal is only used to enable the interrupt
circuits on the card. The interrupt system should
have been turned off by a CLF instruction to I/O loca-
tion 00. The STC signal is also sent to 'nand'" gate
MC104B. Since theIn/Out flip-flop is in the Out state,
"nand" gate MC34D is enabled. The output from this
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gate sets the Clock Enable flip-flop. The Clock Enable
flip-flop had been reset by the CRS signal (from power
turn-on or PRESET) or had been reset at the end of
the last character, and has held the Data Register
flip-flop MC85A in the reset state and flip-flop MC85B
in the set state. Flip-flop MC85B kept 'nand' gate
MC24C at a state such that transistor Q4 hasbeenheld
in the off position. When Q4 is in the off position, +12
volts is applied to the Teleprinter through R12 and
CR1 keeping the Teleprinter in a true or mark state
(normally on, dormant condition). Once the Clock
Enable flip-flop has been set, 'and" gate MC55A is
enabled and the 872 Hz oscillator pulses are trans-
ferred through 'nand' gate MC55C to the A,B,C di-
vider network flip-flop MC64A. This network divides
the 872 Hz signal down to 109 Hz (slightly lower than
the maximum rate of the Teleprinter). The period of
109 Hz is 9. 09 milliseconds. The CLF signal enters
through 'mand" gate MC16C resetting the Flag Buffer
flip-flop and Flag flip-flop.

3-29. Pin9 of the C flip-flop (MC74B) goes false and
pin 8 goes true 9.09 milliseconds after the Clock
Enable flip-flop was set. For this period of one pulse,
the true signal {mark condition) has been held on by
the Teleprinter. Since theInlineto "nand" gate MC94C
is false, the output on pin 11 is true enabling 'nand"
gate MC84B. Therefore, the output pin 8 of MC84B is
false. At the end of the 9.09 millisecond period, pin 8
of MC84B goes true transferring a clock pulse to the
DataRegister. This clock pulse shifts the DataRegis-
ter downward one bit. Since flip-~flop MC85A was reset
to a false state and the bit shifted to flip-flop MC85B,
transistor Q4 is turned on. When Q4 is on, a space
condition (false) is sent to the Teleprinter. This is
the start bit (false bit) which starts all ASCII char-
acters. At the same time, the Divide by 11 divider
is incremented by one count by the negative-going
edge of the C flip-flop, MC74B pin 9, setting the D
flip-flop true. Another 9.09 milliseconds later, the
next pulse from the C flip-flop (in the Divide by 8
divider) causes the next bit in the Data Register to
shift to flip-flop MC85B and out to the Teleprinter.
This procedure is repeated 11 times until bit 11 has
been shifted into flip-flop MC85B. Bits 10 and 11 come
from flip-flop MC124B which was set true when the
Data Register was reset prior to storing the output
characters. The output from "nand' gate MC104C has
always been high, therefore the Data Register is now
all true. On the leading edge of bit 11, divider flip-
flops D, E, and G are true and F is false. Since this
is an output operation, "nand' gate MC55B is enabled.
At T3 of the next machine cycle after the eleventh
shift of the Data Register, the output of 'nand' gate
MC66B goes false, directly resetting the Counter
Reset flip-flop MC64B. At T5 of the same machine
cycle, SIR (pin 32 of 86-pin connector) enables 'nand"
gate MC94B. The false output from pin 6 of MC94B
enables "nand" gate MC94D. Since CRS is true, the
true output from pin 8 of MC94D enables '"nand" gate
MC84A. The false output from pin 6 of MC84A resets
both Dividers, the Clock Enable flip-flop and sets the
Flag Buffer flip-flop. This signal remains true only
for period T5. At T2 of the next machine cycle, the
ENF signal sets the Counter Reset flip-flop to its set
state preventing the second Flag pulse. Also at the
same time, the Flag flip-flop is set and a request for
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Figure 3-3. OQutput Timing Diagram

SFS or SFC forces the SKF output to go true. This
informs the Computer that the operation is completed
and it can now process the next character to the
Teleprinter.

3-30. Since the first bit from the interface card is
always true (logic 1) it is not necessary to wait until
the end of the eleventh bit before issuing a Flag signal
to the Computer. Since the Clock Enable flip-flop is
turned off, the Teleprinter is resynchronized to the
872 Hz oscillator at the start of each character.
Therefore, the maximum speed of the Teleprinter is
always available without losing sync with the mech-
anical mechanism of the Teleprinter. To punch data,
rather than print it, bit 12 of the control word is true
and bit 13 is false. If printing and punching are de-
sired, bits 12 and 13 are set true. When using an
HP 2752A Teleprinter, either bit 12 or bit 13 set true
will produce an output, but for any output to occur,
one of the bits must be true.

3-31. READ OPERATION.

3-32. The CRS input signal is transferred through
pin 13 (86-pin connector) to the input of 'nand" gate
MC66A. The output of this gate directly sets the In/
Out flip-flop, MC124A, to the Input condition, resets
the Print flip-flop MC114B, resets the Punch flip-flop
MC114A, andresets the Read flip-flop MC24A, MC34B.
This turns off the Read Command signal to the Tele-
printer through transistor Q5. To generate a read
sequence from the Teleprinter, a control word must
be output to the interface card. Bit 15 must be set in
the control word as it informs the card that the output
is a control word. To input data from the Teleprinter,
bit 14 must be true. Bit 14 is used to generate the
input condition on the interface card. This is accom-
plished by an OTA or OTB to the Select Code of I/0
location of the Buffered Teleprinter Card after the
control word has been loaded in the appropriate reg-
ister. If it is desired to print the data as itis entered,
bit 13 of the control word should also be set.
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3.33. To read from the Teleprinter tape reader, and
print the data on the Teleprinter as it is read in, the
control word to be output would be 160000. When the
OTA or OTB instruction is implemented, the Select
Code for the board location comes true. Since bits 13
and 14 are true, the In/Out flip-flop is set to the In
state and the Print flip-flop is set true. Since IOBI 12
is false, the punch flip-flop is set false. At T3B,
during the first half of the T3T4 IOO signal, a true
signal, through 'mand" gates MC46B, MC46D, and
MC54B directly resets the Data Register except flip-
flop MC124B which is directly set. The true state of
the Print flip-flop, MC114B, results in pin 8 going
false and the output of "nand" gate MC44B pin 6, true.
Since the In/Out flip-flop is in the Input state, two of
the three inputs of "nand' gate MC24B are true. The
pin 3 input to this gate comes from the Data signal of
the Teleprinter through pins 4 and D (48-pin connec-
tor), Schmitt-trigger QI and Q2, driver Q3 to "mand"
gate MC104C. The output of MC104C, pin 11, is in-
verted through MC104A to pin 3 of MC24B causing

T3B

MC104D to operate transistor Q4. This outputs data
that comes in from the Teleprinter input circuit to its
separate output circuit. Since Print inhibit transistor
Q6 is off, the data is printed.

3-34. The next instruction issued to the card is
STC,C. The Flag is cleared in the normal manner
and the STC signal is transferred through 'nand'
gates MC36B and MC104B (see Figure 3-4). The out-
put of gate MC104B (pin 6) is transferred as a true
input to "mand" gate MC34C. The other input from the
true side of the In/Out flip-flop enables MC34C. These
inputs cause MC34C, pin 11, to set the Read flip-flop.
This turns transistor Q5 on, which starts the Tele-
printer reader, if its FREE/START/STOP switch is
in START. When the first space (false signal) from
the Teleprinter causes the Schmitt-trigger to go to the
false state, transistor Q3 turns off, setting the output
of "mand" gate MC104C false and the output of 'nand"
gate MC104A true. This signal goes through 'and"
gates MC24B and MC104D turning transistor Q4 on,
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which transfers the start bit (first false signal) back
to the Teleprinter output circuit. At the same time
the Clock Enable flip-flop is set by the output of "nand"
gate MC34A. The true signal from transistor Q3 is
output through '"nand" gate MC25A resetting the Read
flip-flop. This stops the Teleprinter reader until the
Computer is ready for the next character.

3-35. The Clock Enable flip-flop now allows the 872
Hz oscillator signal to start through the A,B,C divider
network. Since the input condition is set, "nand" gate
MC94C is enabled and the outputs from MC94A and
MC55B are always true. At the end of 4. 545 milli-
seconds, the C flip-flop of the divider chain goes true
which causes the output of "nand'" gate MC94C to go
false, and MC84B to go true. This causes the Data
Register to shift one character and store the data of
the bit of the ASCII word in flip-flop MC124B, This is
a zero (false) for the first bit.

3-36. At the end of the other half of the 9. 09 milli-
seconds, the C flip-flop goes false which forces the
Divide by 11 divider to step one count. This process
continues through the next 10 bits of the ASCII data
string entering the card with the shiftregister storing
and shifting the bits in the middle of each bit and in-
crementing the counter at the end of the bit. At the
end of bit 10, the state of divider flip-flops D, E, F,
and Gbecome 0, 1, 0, 1, respectively. Because ''nand"
gate MC55B, pin 6, is true, the output of "nand" gate
MC66B goes false after bit 10 at time T3 of the fol-
lowing machine cycle. This forces the Counter Reset

flip~flop to be reset which with T5 (through 'mand"
gate MC94B) resets the entire Divider string and the
Clock Enable flip-flop, and sets the Flag flip-flop.
Once the signal is detected by the skip flag condition,
a LIA or LIB instruction will load the 8-bits of data
into the least-significant bits of the A or B Register
by enabling IOI, permitting data to pass from the Data
Register into the IOBI 0 through 7 lines.

3-37. Since only 10-bits have been shifted, bit 0 is
now stored in flip-flop MCB85A and bit 10 stored in
flip-flop MC124B. Since bit 11 is a known 1 (true), it
does not have to be stored or shifted into the Data
Register. If the Computer requests another character,
another STC,C instruction is issued, energizing the
reader, and the circuit then waits for the start bit
(false signal) of the next character to restart the
divider network and counter.

NOTE

The Buffered Interface Card, HP Part
No. 02116-6168 is similar to the Buf-
fered Interface Card, HP Part No.
12531-6001 (A-820-6). For re-order
purposes, use the 12531-6001 number.
The 02116-6168 card does not have the
Status Bit capability.

3-38. If IOBI 15 of the status wordis set, the card is
currently in the process of inputting or outputting a
character. The 8 least-significant bits are not effec-
tive in a status check.

SECTION 1V
REPLACEABLE PARTS

4-1. INTRODUCTION.

4-2. This section contains information for ordering
replacement parts for the Buffered Teleprinter Inter-
face Card. Refer to Table4-1 for a list of replaceable
parts in alpha-numerical order of their reference
designations, with a description and HP part number
for eachpart. Table 4-2 lists parts alpha-numerically
by their HP part numbers.

4-3. ORDERING INFORMATION.

4-4, To order a replacement part, address the
order or inquiry to your local Hewlett-Packard field

office. See the list at the rear of this manual for
field-office addresses.

4-5. Specify the following information for each part
when ordering:
Hewlett-Packard part number.
Circuit reference designation.
c. Description.
4-6. To order a part not listed in Tables 4-1 and

4-2, give a complete description of the part and in-
clude its function and location.
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Table 4-1. Reference Designation Index

Reference
Designation HP Part No. Description
C1 0160-0263 C:FXD CER 0. 22UF 20% 50VDCW
C2 0160-0153 C:FXD MY 1000 PF 10% 200VDCW
C3,4,8,10,12-24 0180-0291 C:FXD ELECT 1UF 10% 35VDCW
C5 0180-0228 C:FXD ELECT 22UF 10% 15VDCW
C6,17 0160-0165 C:FXD MY 5600 PF 10%
C9 0180-0338 C:FXD ELECT 25UF +75-10% 25VDCW
CR1,4,5 1902-0022 DIODE BREAKDOWN: 2.67V
CR2,3,7,8 1910-0030 DIODE: GERMANIUM 100 MA 0. 65V
CR6 1901-0040 DIODE: SILICON 30MA 30WV
L1,2,3 9140-0082 COIL:FXD RF 15 UH
MC14,17,27 1820-0956 INTEGRATED CIRCUIT
MC15 1820-0069 INTEGRATED CIRCUIT
MC16, 25,34, 36, 45, 1820-0054 INTEGRATED CIRCUIT

46, 55, 56, 76, 86,

94,104
MC24, 26, 35, 44 1820-0068 INTEGRATED CIRCUIT
MC54, 66, 84 1820-0071 INTEGRATED CIRCUIT
MC64, 65, 74,75 1820-0075 INTEGRATED CIRCUIT
MC85, 95, 105, 114, 1820-0077 INTEGRATED CIRCUIT

115,124,125
MC96,106, 116, 126, 1820-0974 INTEGRATED CIRCUIT

127
MC106 1820-0974 INTEGRATED CIRCUIT
Q1,2,3 1854-0094 TRANSISTOR: SILICON NPN
Q4,5 1854-0215 TRANSISTOR: SILICON NPN 2N3904
Q6,17 1853-0036 TRANSISTOR: SILICON PNP
Q8,9 1853-0058 TRANSISTOR: SILICON PNP
Q10, 11,12 1854-0094 TRANSISTOR: SILICON NPN
R1 0698-3635 R: FXD MET OX 680 OHM 5% 2W
R3, R21, R25 0698-0084 R:FXD MET FLM 2. 15K OHM 1% 1/8W
R4 0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W
R5 0757-0421 R:FXD MET FLM 825 OHM 1% 1/8W
R6 0757-0274 R:FXD MET FLM 1.21K OHM 1% 1/8W
R7,29 0698-3132 R:FXD MET FLM 261 OHM 1% 1/8W
R8, 27,31, 42 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W
R9, 34, 45 0698-3155 R:FXD MET FLM 4. 64K OHM 1% 1/8W
R10 0698-3154 R:FXD MET FLM 4. 22K OHM 1% 1/8W
R11,28,32,39,48 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W
R12 0698-0090 R:FXD MET FLM 464 OHM 1% 1/2W
R13 1810-0008 RESISTOR NETWORK: MET FLM (6 RES)
R14, 15,17, 18 1810-0020 RESISTOR NETWORK: MET FLM (7 RES)
R16 0757-0394 R:FXD MET FLM 51.1 OHM 1% 1/8W
R22, 24 0698-0085 R:FXD MET FLM 2. 61K OHM 1% 1/8W
R23, 26 0757-0200 R:FXD MET FLM 5. 62K OHM 1% 1/8W
R30, 46, 417 0757-1078 R:FXD MET FLM 1.47K OHM 1% 1/2W
R35 0757-0199 R:FXD MET FLM 21. 5K OHM 1% 1/8W
R36 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8
R37 0757-0444 R:FXD MET FLM 12. 1K OHM 1% 1/8W
R38, 40 0757-0278 R:FXD MET FLM 1. 78K OHM 1% 1/8W
R41 2100-1660 R:VAR WW LIN 10K OHM 10% 1W
R43 0698-3440 R:FXD MET FLM 196 OHM 1% 1/8W
R44 0698-3445 R:FXD MET FLM 348 OHM 1% 1/8W
w1 8159-0005 JUMPER WIRE
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Table 4-2. Replaceable Parts

HP Part No. Description Mfr. Mfr. Part No. TQ
0160-0153 C:FXD MY 1000 PF 10% 200VDCW 28480 0160-0153 1
0160-0165 C:FXD MY 5600 PF 10% 28480 0160-0165 2
0160-0263 C:FXD CER 0. 22UF 20% 50VDCW 56289 5C5H2B 1
0180-0228 C:FXD ELECT 22 UF 10% 15VDCW 28480 0180-0228 1
0180-0291 C:FXD ELECT 1UF 10% 35VDCW 56289 150D105X9035A2 17
0180-0338 C:FXD ELECT 25UF +75-10% 25VDCW 28480 0180-0338 1
0698-0084 R:FXD MET FLM 2. 15K OHM 1% 1/8W 28480 0698-0084 3
0698-0085 R:FXD MET FLM 2.61K OHM 1% 1/8W 28480 0698-0085 2
0698-0090 R:FXD MET FLM 464 OHM 1% 1/2W 28480 0698-0090 1
0698-3132 R:FXD MET FLM 261 OHM 1% 1/8W 28480 0698-3132 2
0698-3153 R:FXD MET FLM 3.83K OHM 1% 1/8W 28480 0698-3153 1
0698-3154 R:FXD MET FLM 4. 22K OHM 1% 1/8W 28480 0698-3154 1
0698-3155 R:FXD MET FLM 4. 64K OHM 1% 1/8W 28480 0698-3155 3
0698-3440 R:FXD MET FLM 196 OHM 1% 1/8W 28480 0698-3440 1
0698-3445 R:FXD MET FLM 348 OHM 1% 1/8W 28480 0698-3445 1
0698-3635 R:FXD MET OX 680 OHM 5% 2W 28480 0698-3635 1
0757-0199 R:FXD MET FLM 21. 5K OHM 1% 1/8W 28480 0757-0199 1
075'7-0200 R:FXD MET FLM 5. 62K OHM 1% 1/8W 28480 0757-0200 2
0757-0274 R:FXD MET FLM 1.21K OHM 1% 1/8W 28480 0757-02"74 1
0757-0278 R:FXD MET FLM 1. 78K OHM 1% 1/8W 28480 0'757-0278 2
0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280 5
0757-0394 R:FXD MET FLM 51.1 OHM 1% 1/8W 28480 0757-0394 1
0757-0421 R:FXD MET FLM 825 OHM 1% 1/8W 28480 0757-0421 1
0757-0442 R:FXD MET FLM 10. 0K OHM 1% 1/8W 28480 0757-0442 4
0757-0444 R:FXD MET FLM 12. 1K OHM 1% 1/8W 28480 0757-0444 1
0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757-0465 1
0757-1078 R:FXD MET FLM 1.47K OHM 1% 1/2W 28480 0757-1078 3
1810-0008 RESISTOR NETWORK: MET FLM (6 RES) 28480 1810-0008 1
1810-0020 RESISTOR NETWORK: MET FLM (7 RES) 28480 1810-0020 4
1820-0054 INTEGRATED CIRCUIT 28480 1820-0054 12
1820-0068 INTEGRATED CIRCUIT 28480 1820-0068 4
1820-0069 INTEGRATED CIRCUIT 28480 1820-0069 1
1820-0071 INTEGRATED CIRCUIT 28480 1820-0071 3
1820-0075 INTEGRATED CIRCUIT 28480 1820-0075 4
1820-0077 INTEGRATED CIRCUIT 28480 1820-0077 7
1820-0956 INTEGRATED CIRCUIT 28480 1820-0956 3
1820-0974 INTEGRATED CIRCUIT 28480 1820-0974 5
1853-0036 TRANSISTOR: SILICON PNP 28480 1853-0036 2
1853-0058 TRANSISTOR: SILICON PNP 07263 2N3644 2
1854-0094 TRANSISTOR: SILICON NPN 28480 1854-0094 6
1854-0215 TRANSISTOR: SILICON NPN 2N3904 28480 1854-0215 2
1901-0040 DIODE: SILICON 30MA 30WV 28480 1901-0040 1
1902-0022 DIODE BREAKDOWN: 2. 67V 28480 1902-0022 1
1910-0022 DIODE: GERMANIUM 5 WIV 28480 1910-0022 2
1910-0030 DIODE: GERMANIUM 100 MA 0.65V 28480 1910-0030 4
2100-1660 R: VAR WW LIN 10K OHM 10% 1W 28480 2100-1660 1
8159-0005 JUMPER WIRE 28480 8159-0005 1
9140-0082 COIL: FXD RF 15 UH 28480 9140-0082 3

12531-6001 BUFFERED TELEPRINTER 04404 12531-6001 1
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DIAGNOSTIC OPERATING PROCEDURE

BUFFERED TELEPRINTER

A Diagnostic Test Tape and Diagnostic Listing is furnished with
each Buffered Teleprinter Interface Kit. The HP part number of
the tape is on a label attached to the tape and/or container. Use
this number and the system serial number for correspondence
and re-ordering purposes.

This Diagnostic Program checks the Buffered Teleprinter Inter-
face Card (HP 02116-6168 or 12531-6001) with an HP 2752A Tele-
printer (ASR33) or an HP 2754A/B Teleprinter (ASR35).

The program consists of a background control program and four
task routines. The first task routine inserts the address of the
BUFFERED TELEPRINTER REGISTER into all 1/O instructions.
The second routine tests the flag, control, and interrupt circuitry
and the data register on the Teleprinter Interface Card. The er-
rors are stored, and at the end of the test, the program attempts
to print out the errors. If it fails to print, or if bit 1 of the switch
register is true, the program will halt where the errors are
stored. Pressing DISPLAY MEMORY will show which errors
occurred. The third routine tests the tape punch, tape reader,
and printer parts of the Teleprinter. All combinations of eight
bits are punched out, and this tape is read back while the com-
puter checks the data. Errors are printed out and parts of the
tape are also printed out as they are read. The fourth routine
tests the printer and the keyboard parts of the Teleprinter. All
sixty-four ASCII characters are printed out twice (see tables 1
and 2). The computer then waits for a character from the Tele-
printer keyboard (or tape reader), reads in the character and then
outputs it to the printer. The operator verifies accuracy.

The Buffered Teleprinter Interface Card must be in an unbroken
interrupt priority string since the diagnostic tests the interrupt
capability of the board.

OPERATING PROCEDURE

a. Buffered Teleprinter Interface Card
1. Place card in an I/0 slot such that every slot of higher

priority has either another 1/0O board or a priority
jumper board in it.
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2. Connect card to Teleprinter.
3. If 2754A/B Teleprinter, put MODE switch in KT position.
b. Buffered Teleprinter Diagnostic

1. Load diagnostic Test Tape into memory using Basic
Binary Loader.

2. Put 000100 into Switch Register.
3. Push LOAD ADDRESS.

4. Put address of Buffered Teleprinter card into Switch
Register.

5. Push RUN.

6. Computer will halt with A, B, and T Registers at 102001.
This is the beginning of testing.

7. Clear Switch Register.

8. Push RUN (Computer will sit in Run Loop awaiting Switch
Register option).

9. Operator must set Switch Register for desired program
control option.

7. PROGRAM CONTROL

a. Put Switch 3 of Switch Reygister in up position. The Con:puter
then performs the Basic Test task routine and halts if an er-
ror occurs or if Switch 1 is up. (When Switch 1 is up the Com-
puter will halt at the top of the Error Codes for all basic tests.)

HLTS55 - The T-Register - 102055. The A and B Registers -
program: address which c.illed for the halt. This indicates a
failure to print, (i.e., no Flag). Push DISPLAY MEMORY

16 times to display which errors occurred. (The T Register
will show 000001 for EO1, etc.) The 17th push displays all 1's.
Push RUN to return to the main program. Clear Switch Reg-
ister to tern:inate basic test,
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ERROR CODES

CODE MEANING

EO1 SFC XX true after CLC 0, C instruction

E02 SFS XX false after CLC 0, C instruction

EO3 SFC XX false after CLF xx instruction

E04 SFS XX true after CLF XX instruction

E05 SFC XX false-after CLF XX and STC XX

E06 SFS XX true after CLF XX and STC XX

EOQ7 No interrupt after STC XX, STF XX, STF 0
E10 SFC XX true after interrupt

Ell SFS XX false after interrupt

E12 Data Clock on Buffered Teleprinter Card too fast
E13 Data Clock on Buffered Teleprinter Card too slow
E14 Data buffer error

E15 Clock Enable flip-flop set

E16 Clock Enable flip-flop not set

E17 Illegal interrupt from teleprinter

1A Program address at time of E17

NOTE

Only the first 15 error codes (E15) are valid with the
02116-6168 version of the Buffered Teleprinter card.
All error codes can occur on the 12531-6001 Buffered
Teleprinter card.

Put Switch 4 of Switch Register in up position. Program will
perform Punch and Read Task routine and Halt,

HLT 2 - A, B and T Registers = 102002. This is the begin-
ning of the punch operation. Turn on punch (if HP 2752A)
and push RUN.

HLT 3 - A, B and T Registers - 102003. This is the begin-
ning of the tape reader operation Turn off the punch (HP
2752A), load tape into reader, turn on reader, and push RUN.
Since the Printer and Punch can be controlled independently
on the 2754A/B but not on the 2752A, the printed output be-
tween the two teleprinters will be different. Table 5-1 shows
the printout of 2752A Teleprinter and Table 5-2 shows the
printout of the 2754A B Teleprinter.

Clear Switch Register to terminate the Punch and Read task
routine.
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Put Switch 5 of Switch Register in up position. Program will
perform Print and Keyboard Task routine. At Teleprinter
request, the operator must input data from the teleprinter.
This same data is transferred through the computer and
printed by the teleprinter. Clear Switch Register to termi-
nate Print and Keyboard task routine.

Put Switch 0 of Switch Register in up position. Computer
will halt.

HLT 0 - T Register = 102000, A, B, M, and P Registers =
100. This is the beginning of the program. Put Teleprinter
address in Switch Register and press RUN. (This permits
the testing of multiple teleprinters.) Return to paragraph 6b,
step 6.

With Switch 2 of Switch Register in up position, teleprinter
printout is suppressed.
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Table 5-1. HP 2752A PRINTOUT

BEGIN BASIC TEST
END BASIC TEST

BEGIN PUNCH AND READ

1"#52&° () x+,-4/012345678913<=>? Printed
@ABCDEFGHI JKLMNOPGRSTUVWXYZI\)t+~@ABCDEFGHI JKLMNOPQRSTUVWXYZL ) While
Punching
1" #9228 () *x+,5,-./012345678983<=>? Tape

@ABCDEFGHI JKLMNOPQRSTUVWXYZI\1t=@ABCDEFGHI JKLMNOPWRSTUVAWXYZL ]
@ABCDEFGHI JKLMNOPQRSTUVWXYZIN]t=@ABCDEFGHI JKLMNOPWURSTUVWXYZL Printed
While

P #SLE () *+,-4/B12345678913<=>? Reading
@ABCDEFGHI JKLMNOPJRSTUVWXYZI\11+-@ABCDEFGHIJKLMNOPJIRSTUVWXYZL ] Tgpe
END PUNCH AND READ
BEGIN PRINI AND KEYBOARD
@ABCDEFGUHI JKLMNOPURSTUVWXYZLN]T+

1o#SZ&" () *+,-0/21234567891)<=>2
@ABCDEFGHI JKLMNOP IRSTUVWXY LLN T~

1YFBAL (D *+,-4/012345678983<=>7?

Use KEYBJIARD 3LOWLY (5 CH3e/3ECe)

1234567892 ¢-1"#34&"' () *=

JWEXTYULIOP«® gp?rator
ASDF GHJKL3 [\ + sing
LXCUBNM» o/ t1<>? Keyboard

“ND PRINT AND KEYBOARD
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Table 5-2. HP 2754A/B PRINTOUT

BEGIN BASIC TEST
END BASIC TEST

BEGIN PUNCH AND READ

1"WSZ8° (V%+s-0/B123456T8918) <=>7 } Printed While
®ABCDEFGHI JKLMNOPQRSTUVWXYZ I\ ] t~@ABCDEFGHI JKLMNOP@RSTUVWXYZ[ f Punching Tape
GABCDEF‘GHIJKLMNOPQRSTU\NXYZ[\]H-@ABCDEFGHIJKLMNOPQRSTUVWXYZE} Printed While
8ABCDEFGHI JKLMNOPQRSTUVWXYZL\1t~@ABCDEFGHI JKLMNOPQRSTUVWXYZL f Reading Tape

END PUNCH AND READ

BEGIN PRINT AND KEYBOARD

@ABCDEFGHI JKLMNOPJRSTUVWXYZELN\]t~
1 #8724 (I *%+,5,-0/012345678988<=>7

@®ABCDEFGHI JKLMNOPQRSTUVWXYZEN 1t~
PUHELE () *+,~0/0123456T89183<=>?

USE KEYBOARD SLOWLY (S5 CHSe/SEC.)

12345678908 - 1" #3%&"° () *= Operator
QWERTYUIOP«~e@ Using
ASDFGHJKL 3 [\+ Keyboard

ZXCVBNMs o/t 1<>?

END PRINT AND KEYBOARD
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20420A

PAGE ©6du1

B ASHB, AR, L
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FAGE Ddxy #©)

Rovt ASMB, A, B, L
BuiBe»

g a=

PDBaBaw

PUeS*BUFFERED TELETYPE DIAGNOSTIC
AERe~

V7=

Vphg=

Gud9«STARTING OCTAL ADDRESS = 1aw
QP Bxnha

Bui1eTHE FOLLOWING SWITCH REGISTEFR SETTINGS
NeideARKE USED FOR PROGRAM CONTRO

Yl 5w

@e1a«BlT 0 o= | -> HALT AT BEGINNING 0OF FPROGRAM

VinlB=RIT 1 = 1 =» HALT AT ERROR BUFFER

Lelo»BIT 2 = |  «» SUPPRESS MESSAGE PRINTOULT

Hey7+«BIT 3 = { =>» PEKFORM BASIC TEST ROUTINE

Bdulg=RIT 4 = | =>» PERFORM PUNCH AND READ ROUTINE
Bulysall 5 = | e» PERFURM PRINT AND KEYBOARD ROUTINE
V2V wanx

Bid21=

Bngew

BR23*MAIN PROGRAM

Bo24»

du2d vaa77 ORG 771

BAaz6 48077 102940 END HLY @

Ba27  Bolenh 1087740 cLC 4¢,cC INITIALYZE, INTERRUPT OFF
Hdes WBdtel 12250} LIA 1} PUT TTY

be2z9 po1wvw2 Bi2t4y AND MSK@ ADDRESS

B30 BYIA3 870277 8TA BTA INTO ALL 1/D
Vg3l PBI10e4 D14223 JSB INIY INSTRUCTIONS
BB32 09105 864142 LDR M§7 PREPARE

BD3I3  BRI6 B6B1L4Y LDA HIS TRAP

6034 020107 B70111 STA w+? FOR

U35 P¥110 068144 LDA HI TLLEGAL

we36 02111 Q70010 STA taR INTERRUPT
QB¥37 00112 ©34111 IS »={ FROM
P38 BPB113 BB2naa INA ANOTHER
Bo39 0R114 BOBRD6 INB,SEZR DEVICE
apad Q0115 @24111 JMP 4wi4

@41 w116 064401 Lna 117 PREPARE JTLLEGAL TTY
Brd2 DBO117 G74200 STAY STA ¢ INTERRUPT TRAP
Bn43 BO120 Bl4ay20 JS8 EOL LINE FEED

Pvad4 BU121 V6123 LDA #»e? HALT TO0 CHOOSE

BBas  BY122 NH4123 LDB we}) SWITCH REGISTFER
Bpa6  Ba123 182401 HLY | OPTIONS

V047 V@124 214149 MPY JSR MODE CHECK 8w, RFEG,

48  HBD12%5 VbiELT77 LDaA BITS3 PERFORM

PB49 DBU14F BQENLY Si & BASIC TEST?

gose Bv127 14300 JSB BT YES,

duhi BAL13 BLayas J§i MODE NG, CHECK SW, REGL,
Apde 98131 60200 LDA BITA4 PENFORM

Web3  vd132 verale SLA PUNCH AND RFAD?
VB4 BR133 Vlhpzae J8R PAR YeES,

PUBHH VU134 614148 Jse MONE Pl CHECK Sw, kEG,
Ba5H6  BO13S Wev2m Lba BITS PERFQORM

REd7 B2 56 B S1LA PRINT AND KEYBOARD?



FAGE

Behas
A5
du6R
Bo6l
Buhl
W63
Pibdwx

Va3 #ul

datay
P14V
payat
Bay142
Bd143
22144

BGEEH*SKITCh
VU6Oo*FOR CURRENT OPEKATING MODE

b7
Aubo
Wby
Vil n
Wi/l
Vi /2
wei /S
1/ 4
W7 hH
BA7 b
Waer 27
V78
nizy
Vs
Vv |
Vv s d
Berd
Wi d
2vBH
A6
dan7
hnys
bRy
Buyw
vik9 !
HpQ9e
Qw9
sJu9d
Au9d
wpoo
BP9z
BAGE
V99w

At ah
h4146
A9 47
Ga1He
sa41% )
vdine
o153
BAd1%Ha
did15h
Adr&=o
Bai15n/
Ad1Hd
LRS!
dao1he
Bo1e3
ddthd
bwdi1ehH
BAL66
Bd167
bo17¢
bAag7i
warz7e
Ad173
Ba174
AILTS
Dd176
w177
aar20@
d4d2a1
a2uz

15318
V24124
0o0a77
177711
V70810
162014

REGISTER MONITORED

Hagunde
w7a173
{92591
270174
BY1330
W76178
Vvin13ay
BW74176
No130e
w277
wai13oe
winphn
naLxva
w7zt
o174
Baz2att
B24a171
W6d202
Bboda202
naaary
6173
124145
BodaaR
noanae
daarae
naRaRR
woeanae
BYRAANQ
Pedvpa
pavi2e

MSK @A
M67

HIS

HI

MODE

ASO

RITS
BITL
BIT2
BI13
BIT4
BITS
HAD

Jseg
JMP
acT
ocr
$TA
HLT

NOP
&TA
LIA
STA
RAR
§TA
RAR
STA
RAR
STA
RAR
STA
RAR
STA
LDA
SLA
JmP
LDA
LDA
JMP
LDA
JMP
ocT
ucT
ocy
ocT
1]on1
ocT
ocT
ocT

BLUO*INITIALIZATION ROUTINE

Vlol»

PAK
MPy

77
177711
138
108

AS@
1

BIT
HIT1
KiT2
BITS
BITd

BITS
BITe

+RSS

e d
HAD
HAD
END
ASQ
MONE, !

Lot~ BB SRS B A

YES.
NO,

ENTER SUBRODUTINE
STORE &
EACH RIT
FROM THE
SWITCH REGISTER
IS ROTATED
INTO THE
LEASY SIGNIFICANTY
POSITION AND
STORED IN THE
STORAGE LOCATION
BEARING ITS NAME

HALY AT BEGINNING
OF PROGRAM?
NO.
YES. LOAD A AND B
WITH 100
AND HALT
RESTORE A
EXIT SURRQUTINE
TEMPORARY STYOQORAGE

M102+THIS ROUTINE ADDS THE BUFFERED TELETYPF ADDRESS TD

2103«ALL [/0 INSTRUCTIOUNS,

Nipdw
Wigde
1. N"1.]
@107
n1as
2109
A110
a1
di12
G113
Y114

-6-

28283
dd2ma
Bo20%
Baza6
ae207
221w
66211
R

BaAz 5

povnes
1877n¢
Bid270
12300
B7a332
P70341
TR TN
il R
;'{-‘7!14“)2

INIT

NOP
cLe
JSR
SFs
§Ta
STA
STA
STa
STA

#oC
ADIN

SFSy
§FS2
5FS3
SKs4
SFS5

ENTER ROUTINE
INITIALTZE, INTERRUPT OFF
PUT TTY ADDRESS

INTO SFS INSTRUCTIONS



PAGE @and #od

A1ih Bdp14
BL16  wop1h
RLL7 V9216
118 ©Bda217
B119 PA220
B1r20 vo221
izy  ede22
Bizg2 098223
V123 @u224
#iz24 DI225
w125 w@B226
126 @Y7
vre7 ©wA23¢
hies B3231
Bi29 Pyz32
B130 QB33
i3l wez34
w132 @u23%
G133 Bd236
AL 34 298237
w135 @Qa240
0136 8241
D437 ©Ba242
V138 08243
H139 0Ra244
ni148 BI2a%
v141 Bd2 46
B142 Q9247
#1438 BarRe
A144 (PA251
14d P57
R146 DIPKR3
6147 Ba2%4
148 QaA2s%
Wiay BAzye
B150 Bé2n7
RiH1  va2ee
Bibz Gad261
w153 BwA26Z
viiba Ds2h3
#1585  Bdar64
B156 Baz6h
G157 V4266
G158 BR2A7
U159

14278
192209
B78326
B74336
78346
76367
Blra27e
192840
BVrBany
W7na4d2
B27ARE
B7p664
071325
dira»7a
163700
Brea11
B7A6HS
71327
vl14270
136700
A7v412
BLrda27¢
1o2r6e
V78345
Wiazza
1235192
V7V 338
d1427p
182104
W7a368
vldg7
Pdhnap
72443
Vw2127
w1257
w2127
B713u@
h71334
Blagre
B7a030
wraLL7
M7n356
B70366
124243

JSR
SFC
S5TA
STA
STA
STA
JS88B
0OTA
STA
574
$TA
STA
STA
JsSH
STC
STA
STA
STA
JsB
cLC
STA
JSB
STC
STA
J8R
CLF
5TA
Jsh
STF
STA
JSA
L1R
STA
STa
ST A
STA
8$TA
STA
JSH
T4
STa
STA
ST A
Jmp

ADTN
]
SFCt
SFg2
SFC3
SFc4
ADIN
]
Ofrag
DTA2
OTA3
0OTA4
OTAS
ADIN
(4.1 C
8STCcCy
STCC2
STCCY
ADIN
]
cl.ct
ADEN
@
S$ICt
ANTN
]
CLF1
ADIN
7
STF)
AUTN
@
L13y
LIRr2
L1183
L1R4
LI8S
LIRS
ADT N
(,)V

STAY
5TA2
STAZ
INIT,

O16U*ABURESS INCLUSIUN SUBROQUTINE,
Gi61*THE RUFFERED TTY ADDRESS IS PUT INTO
“162«THE TNSTRUCTION FOLLOWING JSB ADIN,

1k S*

Hibd  RE27@
B16% BT
Niee Bd27?
G167 aaz73
Bink  kdp74a
Biny WA Y
Wi7e A
@171 WAz 7

BRrapve
160270
Brazze
G3u277
A3az7¢
Va7
177728
BBAAG

ADIN

IR |
T4

NOP
LDA
AND
10R
Is?
JMpP
acT
et

ALIN,1
M8K
BTA
ADIN
AUIN, I
1772768

4

PUT TTY ADDRESS
INTO SFC INSTRUCTIONS

PUT TTY ADDRESS
INTO OTA INSTRUCTYIONS

PUYT YTY ADDRESS
INTO STC,C INSTRUCTIONS

PUT TTY ADDRESS
INTYO CLC INSTRUCTION

PUT TTY ADDRESS
INTG STC INSTRUCTION

PUT TTY ADDRESS
INTO CLF INSTRUCTION

PUT YTy ADDRESS
INTO STF INSTRUCTIONM

PUT TTY ADDRESS
INTO LIR INSTRUCTIONS

PUT TTY ADDRESS
INTO STA INSTRUCTIONS

£X1T ROUTINE

ENTER SUBROUTINE
BRINB 1/0 INBTRUCTION INTO A
ADD TYY ADDRESS
TO INSTRUCTION
EXIT
SUBROUTINE

TTY ADDNRESS STURAGE



PAGE ©d% 411

“Wllex

“Wyz73«

“17 4%

V17%«Ba81C TeST ROUTINE

Ml 76w

#177*1HE FOLLOWING TESTS THWE FLAG, CONTROL,
B17u=AND INTERRUPT CIRCUITRY

WA

#18y B33 0hanay 3T NOP

Ainld Ba3n1 147740 cLe @, INITIALIZE, IMTERRUPY OFF
V182 Ba3n2 vHVK76 LDA SOVYN PESTORE

[ZB N DAIRI B70R75H C8TA OYN QuTPUT CONE

Y184 BAIBA VOEVRZY I.DA &14 PrRInNT FIRST

vwleh Boiud 214733 J8R SHMPDC 8T MESSAGE

W150  BI376 UOR4AP CLR CLEAR

“4n7  BATAT w2457 5TR &1 ERROK

Milse B4816G B74%71 STE &2 BUFFER

159 V3311 B74ax»72 STHR E3

A19d DR 12 B70373 5TR Ed4

ulgl 683,33 74574 ST E»

“i9e U314 B74575% STHR EA

V193 Q4315 0674576 STw t7

vi134 AAZLe KB74577 STHw Eyw

2195 03317 wlasdn STH E 1Y

B196 B4320 B74R0} STy F12

$197 0321 B746K42 ST kB3

198 03322 V724543 STB EL4

B199 4323 W74824 ST Ets

ba26v VU324 074p85 STR A

G2l 233525 VosIN4 INR INCREMENT ERROR rODE
282 89328 142208¥  SFCAH SFC @ FLAG CLEAR?

2203 24327 6243314 JMP w42 N,

Y204 BAZIZL ©74570 STR EY YES, ERRDOR 4
weub  Bd331 Q86244 INR INCREMENT ERROK 0ODNE
B286  BIX3Z 102380 SFSH SFS @ FLAG SET?

AzB7 BALIY B74%71) STR E2 MO, FRROR 2
wz2ns BU334 bubna INE YES,

269 BE3I3S 13138 CLFL CLF @ CLEAR FLAG

V21®  Vd336 142200 SFC2 SFC © FLAG CLFARY

211l V4337 874572 S5TH £3 NE, ERKNOR 3
Hn212 BA340 206204 TR YES,

Pe13 162341 1023V8  SFS2 SFS W FLAG SKET?

we2la B0342 B24a344 JMP 2e2 NG,

V215 00343 074573 ST8 F4 YFS, FREDR 4
N216 PA344 GR6ne4 INP

$217 ©B334% 122700 STCY  STC @ SET CONTROL

V218 04346 142200 SFC3  SFC & FILAG CLFAR?

A219 BAv47 wv74574 STR t% N ERRUR %
228 BU350L VBhpIA MR YES,

Vel WU3n) LE2300 SFS3 SFS ¥ FLLAG SET?

Me22 BI3%2 24354 JMP w42 ND,

nea2d dA353 74578 STHB Es YES, ERROR &
W224 VB354 BREANA4 INR

Me2dB DIISNS V6vdaNg LA TJ1Y PREPARY TO TESRT
W26  VIXSE #7p0an STAR  5TA @ I1HMTFREUPT SYSTEF
np27 BAJH7 1e21a8 ST¢ ¢ TRy O IWRTERRURT SisTE
NA28  BITAHL 1421w STFL s710 » Se T FLACG

-8-



PAGE Bdas AL

P229 L2A%E1 A2
230 B3Ry Gy
Wr3dl 64363 w7407t
hP32 VU3n4s VEHPAY
G238 Veren kb dang
234 e 3ihbd bBZ2a448
235 vdhn? 1eez2du
Vedb BTV n2dy72
kg 37 243571 B74-77
Mg38 Bds72 VLeAR4
Kedy9 VAT 10234¢
Hedd BU3T74 G/4600
vedl  Bd375 pabnd4
Nnad2 AI37hH 74482
243 JYIIT77 1024443
Az44  VAABE V24364
WzaS voAa8]l R14563
Voab A1z BRABAG
N2a/*

ALans Tl FOLLUN[NG
e d G

Ve Baart BOABKGY
A2bl  Waasd LB77a0
Weh?2 BdaAnh 1B2108
heHd  BAARE BHhUASE
Bahad  BAara7 LB2509
WeBh  Ldall BHAAIF
Deso  dadty 183738
G257 ©¥4412 1a674¢
AeB8 Vo413 Bidany
0ehy NAaald Be2a4q16
P26 BI4LH Bead2p
Pehl QB4a16 064422
waoe BWAd4i17 B74H641
263 29420 034402
264 VY421 BBRAJY
V265 22422 164434
Bneeb 04423 B144614
267 0Dds24 0n24a27
268 V3425 064402
8269 DAA26 B74K42
V278 D427 234402
@271 03450 2ANRAQ
B272 04431 ©B24435
Be273 0BPA32 10240
p274 24433 150000
B275 Wwua3d (7744
Be76w

B277+THE FOLLOwW]ING
Be78n

B279 0BB43B QB6UAL
D280 BOA36 lU770@
281 BBA37 QB2429
A282 BAA4G N74ab7
R2B3 V0441 DB1A4BS
Woud 03442 102630
Be8% 03443 106540

1

5TA3
SFL4

SFS54

1J1

11Jd

ERNG
TeSTS

TOouTt

uTey

STCCH
cLey

ONN

TUC1

TOUZ
TESTS

oy

pa

OTAZ2
LIb1

nOP
NOP
STH
INE
LDA
STA
SFC
JMP
STH
INR
SFS
STH
INR
STA
JMP
JMP
J8H
ocT

THE TIMF

NOP
cLe
STF
LD&
OTA
LDH
L
oLt
JSA
JMP
IMP
LDF
STH
157
NOP
LDR
IS8
e
LDB
STR
187
NOP
JMP
ac’y
ocT
ocT

THE EIGHT BIT

NOP
cLC
CLA
STA
AND
OTA
L18

E7

SN
@
@
LK 3]

Fip

174
Ett

ERND
TOoUTY
Py
TLINT
]

Bt
“
(INN
4
T0C
¢,
14
TOS
*+ 0
%+l
ERNO
E12
ERNQ

ToCc?2
T8
L& N
ERNOQ
E1X
ERND

ny

100800
15n@00
1772440

w,C

CJURWD
M8K 2
"
2]

Fowr

WALT Fuk
INTERRUPT
MO INTERRUPT « ERROR 7
INTERRUPY ENTRY
RENEW ITLLEGAL
INTEFRRUPT TRAP
FLAG CLFAR?
NO,
TES, ERROR 1A

FLAG SFT?
NO, ERROR 1}
YES,

STORE ERROR COUDE

FRROR CODE STORASBY

GUTPUTINMG ONE CHARACTER,

INITUALTZE, INTERRUPTY OFF
INTERRUPT 0N
PUT INTO OUTPUT, NO

PRINT, NO PUNCH MODE
CHECK

LOWER

TIME LIMIT

FLAG SET?
YES, UATA CLOCK TOO0 FASTY
NU,
FRROR 12

INCREMENT ERROR CUODE

CHEQCK UPPER
TIME LIMIY

FLAG SET?

YES, TVIMIMG OK

NO, DNATA CLOCK YOO SLOW
ERRON 13

INCREMEMT ERROK CODE

CUTPUT,ND PRINT, NO PIINCH
TIMEOUT CONSTANT |
TIMEQUT CONSTANTY 2

DATA BUFFER,

INETLALTZE, INTEFRRUPT OFF

QUTPUT THY
CURRENT
WNRD



At wa it Hibgl
Peut  Bdadd BHOBAY CPA 1
Bel7 BAA4S V24450 JHP P3
W2BS 00446 BEMNAN2 LDA ERNO
€289 @vaal 670813 STA EL4
v BALGKD B6D457 LDA CURWD
bzl Baa51 BB2406 INA,SZA
N2Y2 V8482 B24440 JMP P2
Wr93 Vo483 VL4472 J8B EBH
Ve9d4 PPaA%4 024515 JMP POUT
8295 80455 LBOB3Y7 ocT 377
Bed9b Buanbd PRR29 OCT 209
Cey/ DIAKT7 H6PBYA OCT @
298 24460 VBBIDVY 0oCcTY @
V299w

V3w FLAG TIHEDYT SJeROUTINE

A3 =

VB2« TIMEOUT CONSTANT

33« F "FLAG" QEFORE TIMEOQUT, EXIT TO
vssawe X1T T0 TUS + 1, ONE ITERATION =
V3w

A346  AsrKt BBAAL NOF

Adn/l BIARE 187340 §FS @
VEBB  BAARS B24455 JMP w42
BENY V44n4 1244b1 JMP T0S,1
d318 BY46D PB6ANG INB,SZH
Mall Jddakre @24467 JMP SFS85
312 WVA4LHKRT7 BI4461 182 T08
B313 waa7¢ POMnADR NOP

X314 PA171 121461 JMP T0S8, 1
Y31 hw

AA1ORERRIJR BUFFER HALT SUBROUTINF
RS WA

318 24472 VAV340 NOP

Wity Haa73 w7542 STA ASH
M2V PN4ar74 (14145 JSR MONE
321 BA47% PBEML7S LDA BITH
B3R2 GsA76 AARALD SLA

W23 Y477 B14a%b4 J§B POF
w324 253906 A6U832 LDA ASH
V325 ©a%4) 124472 JMP EBH, !
NI26 RASw2 RBEAVAR OcT @
0527«

P32 [LLEGAL INTERRUPT SUBROUTINE
V329w

V33UwFOR AN TLLEGAL TTY INTFRRUPT,
B33t w

9332 020503 988282 ILINT NOP

333 ©vaIsnd4 B7e518 STA AS?
A334 ¥9535 068503 LDA «=?
B335 Bd586 B70675 STA IA
B336 DOSKAT BBLB14 LbAa IE
A537 BaAS1P B70HQ4 STA EiS
B338 88511 BEBHLT LDA AS?
BS539 23512 124543 JMP TLINT, I
w34y DAL 3 Getheipd acy e
MEal  wAR14 Pepags acrt 1%
v3d2

-10-

INPUT = QUTPUT 7
YES,
NO, ERROR 14

INCREMENT
CURRENT WORD

HALT AT ERROR BUFFER?
NO.

YOS, [IF NOT,
6.4 MICROSEC,

ENTER SUBROUTINE
FLAG SET?

YES, EXIT THROUGBH TOS
NO, TIMEQUT YET?
NO, REPEAT
YES, EXIT
THROUGH
TNS + 1t

ENTER SUBROUTINE .
STORE A
CHECK SW, REG,
HALT AT

ERROR BUFFER?
YES,
NO, RESTORE A
EXIY SUBROUTINE
TEMPORARY STORAGE

PROGRAM ADDRESS I8 SAVED,

ENTER SUBROUTINE
STORE A
STORE PROGRAM ADDRESS

STORE

ERROR 15
RESTORE A
EXIT SUBROUTINE
TEMPORARY STORAGE



bhiob 409 #d4]

BA43«THE FOLLOWING PHINTS
P344% N CASE OF FAJLURE YU PRINTY 0QUT,

ouT THE

RESULTS OF THE BASIC TEST,
THE PROGBRAM

B5a5*HALTS AT TWE BEGINNING OF THE ERROR BUFFER,
WILL SHOW WHICH ERRORS OCCURED,

PI40*PRESSING "DISPLAY MEMORY"

B347

348  0VEH15 80000
H349 BBH16 147700
NEH0  BYS17 006400
B351 024%2¢ 014461
B3ne Va%at @24523
W3H3 V8522 WLdK64
B354 D¥H23 06UHI3
#3595 pPsLa Alv634
nE5H6 Baa29 B6UKRIS
Bw3s7 BaIwR2E6 BI2527
B3B8 ULBR27 V&SP
P3I8Y BISHIN V54527
Biny VIS N] vireedaz
#xo1 BA532 V24536
a6 e VEhv33 234634
363 AN Td4 YR4n27
RobHd BAH3IN ¢ed5H4a4
V365 ¥av36 BLURI6
0366 BIR37 V14aK54
B367 B4V AL474]
Wit8 BIHal Blazoa
Wiby Pavaz 114472
“i57w  BENAZ 24533
#3711 dasad wb4604
W372 HA354% DUAANS
373 D546 N24560
ra74  28%47 V6UB36
K375 Behane d14854
#3776  BARSY V14731
©w377 0vd532 PB6VRIT
N378 Rd583 Ww14751
w379 B4%34 RHEBHENSB
RsH Bdn5% VBi4774
ALl  BUBSE B1a72p
H3ke VB857 014722
6383 Ba5KY NHUKI2
w384 wosetl W14733
Bakd Busee BL14472
NSBO6 BB%KI 124300
W387 B3%64 Q00QVQ
VBB daneh 608564
V359 BURH66 64564
D390 VU567 1029%5
h391 -

BIV2«ERRNR BUFFER

V393w

B394 PIHYIY A0ANYY
RS9 DUK7Y VABAAY
B396 ABK72 GRARA0
DA77 BE573 BORRVY
wigs DARTE BPARAR
GI9Y  BANTRH DLPRAAD

POUT

P4

k6

POF

£l
£E2
E3
Ed4
S
(5]

NOP
cLe
CLA
ISR
JMP
Jse
LDA
STA
LDA
ST A
LDK
157
SR
JMp
187
JMP
IMP
LDA
J8B
JsB
JsH
ISR
JMP
L.DB
SZH
JMP
LDA
JSH
JSR
LhA
JSR
LDA
JsH
JSh
JSH
LDA
JSR
JsB
JMP
NOP
LDA
LDR
HLY

ocT
ocY
acT
ey
ey
ageT

’

b,

108
LE
POF
SC»
rMyd
SI3
P4

El

vt

LR}
Mya
F4

P%

3
OYNA
POUTZ
EOL
EBH
e @B
ELs
RSS
PO

£
OYNA
rPoOUT2
Si4
MPD
I1A
OPaA
EOL
EOL
S12
SMPOC
EBH
BT,1

‘-l
*w)
551

INITIALIZE, INTERRUPT OFF

FLAG SET?
YES,
NO, HALT AT ERROR BUFFER
PREPARE YO
PRINY QUY
ERROR CODES

LOAD R WITH
ERROR STORAGE
TERO?
NO,
YES, PARTIALLY DONE?
NO,
YES, CHECK INTERRUPT ERRORS
PRINT
ouT
ERROR
CODE
HALT AY ERROR BUFFER?
NO,
E{S = QA7

YES,
NO,
PRINT OuY
ERROR CODE
AMD
PROGRAM ADNDRESS
WHEN ERROR
ODCCURRED
LINE FEED
LINE FEFED
PRINT SECOND
BY MESSAGE
HALT AT ERROR BUFFER?
NG, EXIT ROUTINE

PUT PROGRAM ADDRSSS
FOR PRINT FAILURE
INTO A AND B

SFC TRUE AFTER cLc u,C
SFS FALSE AFTER cLCc @a,cC
8FC FALSE AFTER CLF TTY
$FS TRUF AFTER CLF TTY
SFC FALSE AFTER CLF TTY AND STC
SFS TRUE AFTER GLF TTY AND STC

-11-



PAGE

Ppavng
papl
vdde
a3
hava
2405
vayh
tadl
alrg
Baay
Nalaw
nall

nd 12
4413
vwdld

#al1d
ha416
wayv/
valé
walo
vazu
#azi

B4a22
#a23
bd24n

V428 %PRINT LEAST 8

BazZ6»
B427
wazs
v429
8430
043l
a4 32
“#a3y

-12-

BAAG HY|

wasn7e
Bi=?27
Banug
voesul
Bdhae
dornad
panad
Bdras
”0646
Bdraz

BAALH
UE R ID]
ViR 2
28613
Akl d
Want1d
BaK16
nar17
BdrR2y
vd621
QU622
BUA23
BO3r24
Vor2%
PpdaRé
vwda27
BDaE 36
JAR 31
Bdh3e
BYR33
LV LNY]
VeR3s
BdR3E
Bar 37
RIB4Y
ddral
Rard e
0draed
vwdh4d
245
BoRAR
BWanrn47
B2hRv0
Busst
pers2
9653

Rdns4
04%55
doE56
BARs7
BAKAY
gieA)
BUAAKY

Bhdung
Agapve
puenae
BoprAY
2Anpaa
vagang
peAnAR
HoRaAy
127777
n24124

nay1108
243511
a7 249
Bay1ad
251541
#41440p
B5721 45
851524
wanaae
Woeus1a
n42516
42044
pdl11o19
¥51511
hdl 440
Bs214%
51524
BAAA00
B6NH22
177764
paaarzR
p6E4570
Poaisas
Nennaan
vwev)2e
51117
Q43322
P4aBs51%
wa2niel
W42 |04
w5105
pH1523
P2ON7S
B2RR4R
vugaoe
N6R837

BOAIRY
1u7740
W7ae77
474723
A6aK75
132690
YenA77y

E7

tiv
E11
E12
E13
E14
E1%
14

Him)

S$I[1
BTM2

Sle
sC2
M14
513

PRAD

S14

OYNA

OTA3

neT
ocy
ocT
ocT
ocT
ocT
ney
ey
ocT
JMP

ASC

OocT
LNDa
ASC

ncy
LOA
ocry
ocT
LDB
ocT
ASC

ocT
LDA

NOP
cLC
STA
STR
LDA
OTA
LDA

v NG INTERRUPT AFTESN  STC TTY,sTF

@ SFC TRUE AFTER IrnlerRRUPT

14 SFS FALSE AFTER INTERRUPT

4 DATA CLOCK ON TTyY BOARD TOO FASTY
7] DATA CLOCK ON TTY RBOARH TOO

] NATA RUFFER ERROR

v TLLEGAL INTERRUPT FKOM TELETYPE
14 PROGRA™ ADDRESS AT TIME OF EL5

177777 FRROR RUFFER TERMINAITON
MP Y RETURN TO MAIN PROGRAM

8,REGIN HASIC TEST

?
BTMI
7,END RASIC TEST

¢
RTM2

177764

]

Et

3a8

1, PRUBRAM ANNRESS =

@
FRAD

IGNIFICANT 8 BITS OF A,

ENTER SUBRQUTINE
a,rc INITIALIZE, INTERRUPT OFF
AS3 STORE A
BS1 STORE R
OYN PUT RUFFER INTO D0ITRyTY
i AND PRINT MOODF
AS3 RESTOWRE A



Bl

B1eas%
tnesde
105740
Bv6430
#1d4461
W24672
#1r4564
norev77
wHa7d0
124654
12enpan
L2009
SANEHY
wavpay

Ly Ta0

puRede
B6HAMYL
aa1108
veriue
Be1102
310717
b3V716
B1aK54
pedavi
w1717
A3a716
Blaesd
124741
REG260
pEard7

AND
Q0TA4 OTA
$TCC2 STC
cLa
Jse
JMP
JSR
LDA
L.DR
JIMP
Oy neT
SOYWN ey
ASS OcT
HS1 ocy

&% X

-

C

T08
LR
POF
AS 3

$1
OYNA, T
120000
12080
@
@

OCTAL NUMBERS

FOUl2 NOP
LA
ARS
ARS
ARS
AND
10R
Js8
.DhA
AND
10R
JSB
JMP
MS&K4 00T
MEKS  OCT

LINE SUBROUTINE

Apunaa
B72730
ueaz 31
214654
w6732
“wid4654
vew736
124720
Ceeaaw
wauz1s
weaz12

EOL NOP
STA
LDA
JSR
L.DaA
JSH
LDA
JMP
AS4 neT
CR 0cT
LF ocTY

MEKS
MBK 4
DYNA

{

M3KH
MSK 4
OYNA
rPOUT2, 1
251

7

AS4
CR
QYNA
LF
UYNA
AS4
EOL, I
@

215
212

DUTPUT LEASTY
SIGNIFICANT 8
BITS OF &

FLAG SET?

NO, HALT AT ERROR BUFFER
YES, RESTORE A

RESTORE B

FXIT SURRQUTINE
BUTPUT,PRINT,NO PUNCH

TEMPORARY STORAGE
TEMPORARY STORAGE

ENTER SUBROUTINE
nuTPUT
FIRST
NIIMBER

QUTPUTY
SECOND
MUMRBER

EXIT SUBRROUTINE

FNTER SURROUTINE
STORE A
CARRIAGE
RETURN
LINE
FEED
RESTORE A
EXIT SURROUIINE
TEMPORARY STORAGE

BABL1*SUPPRESS MESSAGE PRINTOUT CHECK SUBROUTINE

PAGE 8414
Pas4 2AAHS
V435  Ikad
YAz  PABohH
vald/7 Y66 H
Gades dd6n7
AA39  BAR7E
N44y das7
nadl dde72
wade BDDGT3I
a4 d 3y duen74
v 44 GA675H
a4 A6 6
vaan  QI677
w447 Bg7ul
VaaBw
Haa9xPrRINT
BAnP«

Hasl Bazsuil
wabh2 Vazue
Wabvb3 (a7 a3
0aS4 vd7Aa
hnavd BB79Y
vaht HaA796
w457 Bv7a7
#a4s8 29719
wahy Yuv71d
pavy Bwazyz
P46l BA783
vab2 Ba714
we4H6s  RO71®
wda6d  Dd716
vaeud Bv/i17
Gabo*

Bah7=END OF
Vap8»

paBY BI72u
B470 Buv721
ga7z1 Wa722
Barzz BO723
na73 3724
Ra74 048725
Ba79 ©VA726
w476 Q4727
477 NOB73¢0
9478 BB731
aaz79 pvAzi2
R4BO»

D482

P4aB3 B33
B4a8A4 narsa
dauh bA73H
Aasdb  BE736
BaAKT7 V4737
rass vu7At
pany  Bd741
Bnae9e  BRA742

B BAVA.
wrIer50

wid4g4s
BBy 76
nazatt
ne4a743
bwen7se
124733

SMPOC NOP
S574A
Jse
LDA

ASH
MODE
BIT2

S1.4,KHSS

JMP
LDA
JMP

"+ 3
AS%
SMPOC, ]

ENTER SUBROUTINE

STORE A

CHECK SW, REG,

SUPPRESS EXCESS
PRI“TING?

NO .

YES, RESTORE A

EXTIT SURROUTINE

-13-



FALE

DEATN|
vid9g
V493
w494
wagh
GHa9h
L4Q7«

Fury Kwg

SA743 VEE7 00
Bwd744 NI4A7HY
40745 14729
Y746 V147206
Wwa7a7 124733
AI750 YLDN00G

ASS

LDA
J8R
Jse
JsB
IMpP
ocT

ASS

MPO

EOL

EOL.
sMPOC, 1
@

VaYB«MESSACE PRINTOUT SUBROUTINE

w499
'2e71]
Mnut
nip2
“HNS
nHdé
vhubd
28u6
LY
508«

39751 vRaaAadn
BA7H2 V78753
a753 BeEABQR
G794 B34733
44735 862783
Ja75€6 124751
YA757 Bl14761
637606 B24753

NRu9«PACKED ASCII

A51B*M0OLT SIGHIFICANT

fAn) ]
ol
513
vibid
¢“His
Sl
au17
nald
19
B ew
w2l
vhee
Hh2d*

Gaelb) VRBBID
db762 76773
84763 021720
Nd764 V1700
Ba7#% D10455
AA766 14654
B87467 GENTTX
Barziv w1ndss
€A77 uldansa
dga77e 1247601
A778 BeBaIH

MPC

NOP
STA
LDA
IS

S7s,

JMmPpP
JSR
Jmp

LA

Ul

*=
kSS
MPD, 1
PACD
-

RESTORE A

PRINT MESSAGE
LINE FEED

LINE FEED

EXIT SURROUTINE
YEMPORARY STORAGE

ENTER SUBROUTINE
LOAD A WORD

WORD = a7

YES., EXIT SUBROUTINE
NU, PRINT THE WORD
REPEAT FOR NEXT WORD

CHARACTER NUTPUT SUBROUTINE

PACU

ASe

whZa*0CTAL PRINTOUT OF A

nH2Hw
Hz26
nwH27
uhes
Bha9
“wo30
BiLdl
Eh32
BHh33
w534
vwH 35
¥h36
537
inids
Gnsy
BHagn

YhaleNEXT OCTAL CHARACTER

Ko adw
iind 3
w4
AR N Be
wodn

Ving/

~14-

Qar74 vAepdR
A775 VBB1L2de
hWazre V710910
vd777 Vv11mLy
Bl1aag A30716
Blasl V14654
vluge B1sa12
1003 B15912
di0uva vl1de12
21295 BiISm12
dlave 015812
41087 124774
1710 Auepag
2111 ¥aenay

$lA1Z2 Vudddw
Alatd vetate
alele Vgl oA
EQ I BP0 B ¢
Grrie Beroay

DPA

AS7
MSK6

MY T

NOP
STA
ALF
ALF
AND
JSB
LDA
ANT
JsB
JMP
onT

NOP
wAL
STA
AND
JOR
JSH
Jss
JSR
RE]:)
JSA
Js8s
JMP
ocT
OCcT

AS6

MSK2
OYNA
ASS
MSK2
OYNA
PACO, 1
@

AS7
FSK6
M5K 4
UYNA
NXT
NXT
NXT
NXT
NXT
OPA,1
¥

1

guUTPUT

NOP
LD&
RAL
RAL
Al

AS7

# BITS OF & REGISTER PRINTED FIRST,

ENTER SUBROUTINE
STORE A
PRINY
FIRST
CHARACTER

PRINT
SECOND
CHARACTER
EXIT SURRDUTINE
TEMPORARY STORAGE

ENTER SUBROUTINE

STORE A
PRINT
FIRST
NUMRBRER
PRINT
NEXT
FIVE
NUMBERS

EXIT SUBROUTINE
TEMPDORARY STORAGE

ENTER SURKOUTINE
PREPARF
THE
NEXT
NUMBER



FAGE Bad12 #U1

voda  wiw17 u71014¥ STYA AS37
¢H49  B1n2@ viaz747 AND MSKS
gob0 0VBilo21 836716 T0R M3SK4
P81 B1m22 V14654 JSB OYNA
U582 B1n23 125¢12 JMP NXT, 1
oS3

BS54

555w

NES6=PUNCH AND READ ROUTINE

UHB7w ,

W5 8w TESTS TAPE PUNCH AND TAPE READER
d959%wRY DUTPUTING AL COMBINATIONS OF
GHeR*ETGHT BITS AND READING THEM BACK,
uH6 1~

WH62 WBluzd BUBpdR  PAR NOP

563 B1p25 L1B72748 cLC ¢,cC
6H64 Dio26 VR6AVR CLR

BS65 BIB27 B14486) JSR TOS
P66 Q1n308 B2583%2 JMP we?
B567 Dla3l plassa J§B POF
¢ho68 vin3e 061216 LhA 817
2569 VBIa33 814733 JSBR SMeQC
un78 01d34 0610236 LBA we2
Au71  BIA3S B65036 LOR w4
VH72 VIn3e 102482 HLT 2
573 Biw37 061111 L4 ONY
B874 wlvae B70675 STA OYN
6575 Virdl 215232 JSR ZERDS
d576 Blnaz B03400 CCh

nu77? BLEAal 012485 AND MSK2
U578 310244 V14854 JS8 UYNA
BE79 2164% Vw2404 CLA

NHRED Blinde @15242 JsB ,64CH
Bhai Bina7 2195242 JSR ,64CH
BhBe Bluse V61112 LDA OVYY
PH88 d1a51 B7ukR7S STA OYN
vhhd 41252 8607350 LDA AS4
vheh  ALlo53 Bis24p JsB ,64CH
vhat Llund 015242 JSB ,.64CH
WuR7  BLlnsh BI%232 JsB ZEROS
VU8  B1aBe 152352 JSB ZEROS
AHEI  dLlve7 Q15232 JSB8 ZEROS
BHUU Blued 215117 JSA PARE
591 Alrel B61IB63 LDA 42
592 uylnree V65863 LDR we&f
AB93 163 1B2003% HLT 3
594 P1m64 V61116 LLDA INN
595 Blueh B708675 STA OYN
#3596 B10h6 BR2400 CLA

AH%97 ©@1lPA7 N14654 JSH CQYNA
UH98  RL1A70 1068028 LIB2 LA ¢
whgy  @lazi 086na3 SZR,HSS
BHEEE BLIn72 A2ZBN6T JMP 4 =3
W6l WLazd 215253 JSk HEACH
MeOR2  Blm74 V61113 LA YN
Ceny  Bin7% B78A75 §TA Gyw
Gonde DLO7E6E B6L3A7 LA AS11

FOR
OUTPUTING

ODUTPUT
EXIT SUBROUTINE

ENTER ROUTINE
INITIALYZE, INTERRUPT OFF

FLAG SET?
YES, '
NO, HALT AT ERROR BUFFER
PRINT FIRST
PAR MESSAGE
HALT TO
TURN ON
PUNCH
PREPARE TO
PUNCH TAPE
PUNCH LEADER
OUTPUT ALL ONES
AS A BEGINNING
INDICATOR
PUNCH
ALL
COMBINATIONS
OF EIGHT
BITS

PUNCH
TRAILER

EXIT ROUTINE?
NO, HALT TO
LOAD TAPE
INTO READER
PREPARE TO
READ
TAPE
READ &
CHARACTER
CHARACTER = @7
YES. READ NEXT CHARACTER
NO, PREAD FIRST RLOCK
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dad2ePUNCH AND READ

B15258
B61t14
A7467%
61347
V15253
w1115
G70K75
2641347
15253
nes127
110080
130000
16anage
150020
176206
14849¢

pagnee
471135
vwlayas
poA2AD
#d2m11
wes127
61135
125117
J6n676
870675
Bl1az2v
B61231
¥14733
125n24
venoan

any
gry
Lyn
INY
Yy
INN

Jsk
LDaA
ST
LDA
JsA
LDA
ST
LDA
JS§R
JMP
ol
aeT
0cT
ueT
veT
ocT

REACH
Iy
Oy
AS11
ReaCH
vy
GYN
AS11
k6ACH
P7
114000
132809
162000
150289
170020
140300

EXIT SUBROUTINE

PAKE

P7

ASH

NOP
STA
JSH
LDa
SLA
JMP
LDA
JMP
LDs
STA
Jsn
Lha
Jsr
JMpP
oeT

PO4P*PRINT OUT ERRORS ROUTINE

pRrenan
v71162
BoRs7Y
71163
PeRK76
B78675%
v14720
wely72
014751
B61162
014774
361242

w1475,
voeBYOL -

014774
Bl4ay72e

v61163 -

B72a675
261162

PaGE @913 wol
R6V5 Vi 7
vowe Ali120
poaz Bwliul
Yon8 B11m2
¢6n9 V1123
ve1B 21124
611 B11es
4612 @11p6
613 DdLli197
2614 V1110
4645 A1t
noLr6 vL11e
pol7 21113
P61E 21114
¢619 B111%
wE28 Wi116
vh2lw
o INE
¢hed 1117
We2d Bl12¢
626 81121
w627 wii22
vees 01123
D62y #1124
pe3vw 01125
a3l 21126
wede Vit127
P633 ¥1130
U634 21131
463% 01132
A636 21133
p637 B1134
A638 V1135
2639w
D64
o442 Bl1136
Poa3 wvl)3z
644 d1142
A645 611419
H646 U1t142
Bo47 B1143
w648 V1144
649 ©BL145
D658  Bl146
651 VL1447
B6sS2 0l1%0
ABS3 21151
2654 0115852
265%5 ©1153
noes6 D1154
NoH7 VL1155
V58 B1156
neas9 1157
wea6d BLiev
a6l Bl16d

-16-

125136

POE

NOP
STA
I.DA
STA
LDA
STA
JsH
LDA
JSH
LDA
JSH
ILha
JSR
LhaA
JS5H
Jsa
LDA
STA
I.D&A
JHP

AS8
MONE
BIT4
1 R3S
*+3
ASS
PARE,
SOYN
OyYal
FaL
Sla
sSMPOC
PAR, |
@

AS9
oYwm
ASt1@
SOYN
OYN
EOL
§15
MPO
ASQ
OPA
Siak
MP 0

OPA
tOL
AS10
oyn
ASu
FOF, 1

FEAD SFCOND RLOCK

READ THIRD #L0OCK

READ FOURTH BLOCK

FXITY

ROUTINE

QUTPUT,NO PRINT,PUNCH
NUTPUT,PRINT,PUNCH
INPUT,PRINT, NO PUNCH
INPUT,NO PRINT,PUNCH

INPUT,PRINT,PUNCH

INPUTY

ENTER
STORE
CHECK
EXIT

» NO PRINT,

SUBROYTINF
A

SW. REG,
THIS

ROUTINE?

YES,
NO,
EXITY

RESTORE A
SUBROUTIENE

RESTORE
OUTPUT CODE

L INE
PRINT

FEFED .
SFCOND

PAR MESSAGE

EXIT

TEMPORARY STORAGE

ROUT INF

ENTER SUBROUTINE

STORE
SAVE
STA

A

TE

LINE FEFD

PRINT

"OUTPUT mn

RESTORE A
PRKINT NCTAL NUMBER

PRINT

PRINY

"INPUTY ="

acrtat

NUMBER

LINE
RESTO
STa
RESTQ
CXTT

FEED

RF

TE

RE A
SUHERQUT INE

NQ PINCH



ASw
ASi®
QU

SIS
01

8§16
PARMI

S17
PARMZ

518

BLANK TAPE

PAGE PUi1a 40
662 DP115H2 VB4R
HH63 B11H3 BOBAA0
Pob6a Q11A4 047525

Blisd 052128
01166 052524
81167 v2nn2s
BLI7V B0048
Be65 01171 AReaune
ME66 Al17é VL1164
POE7  BI173 d2Anan
R1174 P2op4m
W1175 vad4B16
AL176 ©5B812%
WiL77 ws2p4ap
V1200 ©¥3644n
wHH8 Bl2ul @BAAWRY
vbeY B1202 861173
ne7d  BL203 0411405
D124 043511
GL2v5 ©Wa7a4p
1286 058126
BL2u7 V47123
YI21E paapde
¢1211 HAuE16H
Wi212 $427249
21213 651135
dl214 4544
W71 B121%5 doazap
“¥672 B1216 061243
W673 B1217 RA2%16
R1220 042040
81221 B5012%
Ri222 DaAr103
61223 Padpde
B1224 B4D516
0122% V42940
¥1226 ©¥51125
61227 W4av534
¥674 V1230 000060
#675 A1231 B61217
B6E7 6w
Be77«0UTPUY
B678%
#6779 W12 82 WAk
VOEEY  B1233 292440
V681 D1234 ©6H241
BHH2  B1235 A14654
¥HeB3 DL236 BO6DV6
We84 BL1237 He%235
ne8S 1248 125232
686 WwiI24) 177740
2687 »
MoBB* INCREMENT AND
FoBYw
MOe9@ 081242 Bonan
691l L1243 M65252
D692 21244 B14654

ZEKOS

8C3
OuUTPUT

JHA0CH

acyT e TEMPORARY STORAGE
oCcT @ TEMPORARY STORAGE
ASD H,NUTPUT =

ocT @
LDA 0D
ASC &, NPT =

ocT a
Lha Of
ASC 14,BEGIN PUNCH AND RFEAD

ocY @
LDA PARMI
ASC 9,ENDI PUNCH ANY PREADN

ocT ¥
LDA PARMZ

NOP ENTER SUBROUTINE
CLA

LDR SC3

JSR OYNA BUTPUT ZERD
INB,S#R 32 ZEROS?

IMP rw NO,

JMP ZEROS, ] YES, EXIT SUBROUTINE
ncT 1777449

a REG, 64 TIMES

mp ENTER SURROUTINE
L DA 5Ca RESET COUNTER
JSH OYNA DUTPUT &
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PaiE B21s #01

vog93  bl24% BR2HA4 IN& INCREMENT OUTPUT «wORD
WeEYd HB1246 PBKUB6 INR,SZR 64 CHARACTERS?

vwHUS 21247 B2%244 JMP wal NO,

U696 1250 Blarzap JSH EOL YES,

L6997 1251 125242 JMP ,64CH, ! EXIT ROUTINE

ne98 ©B172492 177788 SCa ocT 177700

T EL

B7joevREAD AND CHECK 64 CHARACTERS

b7~

U702 1253 VEONOE RO4CH NOP ENTER SURROUTINE

47843 01234 A652%2 LDB SC4 RESET

w74 V1255 875306 STB M64 CHARACTER COUNTER
2785 RB12%6 V14654 P8 JSB OVYNA READ &

A7N6 A1257 16858 LIK3 LIB @ CHARACTER

767 V126¥ B1%117 JSB PARE EXIT ROUTINE?

w748 QA1261 B5Padl CPaA 1 NO, ERROR?

V/v9 V1262 N252H4 JMP w42 NO,

W71 61253 Hib136 J8B POE YES, PRINT QUT ERRUR
w711 W12H4 VRP2KR4 INA INCREMENT REFERENCE
W71e w126 B35306 187 M64 64 CHARACTERS?

W713 uwlant 825256 JMP P8 NOQ,

d714 21267 871307 STA ASB11) YES, STORE &

6715 01270 BHR7 31 _LDa CR CHECK FOR

8716 21271 0814654 JSH OYNA CARR]IAGE

717 81272 106580 Lisd LI1B @ RETURN

w718 91273 abeanl CPA ERROR?

A716 V1274 v25276 JMP &2 NO,

726 B1275 6915136 JSR POE YES., PRINT DUT ERROR
w7214 w1276 A6P732 ILUA LF CHECK FOR

722 Y1277 B14%554 JSR OYNA LINE

B723 Bl1s60 106588 LiBd LiB @ FEED

w724 21381 050091 cea o FRROR?

A725 B13IM2 V25304 JMP »e? NO,

A7¢6 21383 A151%6 JSB POE YES, PRINT OUT ERROR
w7e7 61334 861307 LDA AStI RESTORE A

w728 1345 12%253 JMP R64CH, T EXIT SHUBROUTINE

w729 81306 177780 M64 OcCT 1777082

B730 813087 BYARLE ASIL1 OCT @ TEMPORARY STORAGE

731~

B732~

B733x

734«PHRINT AND KEYBOARD ROUTINE

A7 85w

4736 BI3E POAPAD  PAK NOP ENTER ROUTINE

w237 21311 LA779%0m cLe e,¢ INITIALIZE, INTERRUPY OFF
4738 61312 V63AK76 LDA SOYN PREPARE

739 V1313 @704n75 STA QYN TO PRINT

w748 #1314 61374 LDA S$19 PRINT FIRST

w74y A1315 014733 JSH SMPOC PAK MESSAGE

Ww7de V1316 015432 JSB PRALL PRINT 64 ASCII CHARACTERS
743 21317 @©1%432 JSB PRALL PRINYT 64 ASC!! CHARACTERS
W744 Q173200 214720 JSB EQL LINE FFEED

B74% 91321 014340 JsB8 PAKE EXIT ROUTINE?

0746 L1322 V61414 LDA Sit10 NO, PRINT SECOND

/47 1323 14733 JSH SMPOC PAK MESSAGE

7748 w1324 G61116 P9 LDA INN PREPARE TO READ

0749 V1325 (02688 O0TAS (OTA © IN FROM KEYBOARD
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PAGE Bwil1e #01
Wihv AL Aré 619348 PL¥ JSB PAKE
e751 w1327 183788 STCC3 STC ¢,C
6792 61330 006420 cLw
0753 w1331 014461 JsB TOS
@754 81332 25334 JMP w42
V55 L1333 25326 IMP P 103
@756 V1334 186508 LIB6 LIB €
@757 1335 p6eaeL Lha |
A758 W1336 Wldeb4 JSR OYNA
759 1337 025324 JMP Py
B76aw
G761%PRINT ANDG KEYBOARD EXIT
Cro2w
@763 61340 BUAPAB PAKE NOP
W764 @1341 071162 STA 4S9
@765 01342 014145 JSB MODE
BW766 A1343 060201 LDA BITS
0767 W1344 RB2A11) SLA,FSS
B768 B1345 B2535@ IMP w43
0769 B1346 061162 LDA ASO
7776 #1347 1253540 JMP FAKE, ]
“771 21350 814720 JSR EOL
w772 21351 261431 LDA STt
773 $1382 014733 JSR SMPOC
@774 01383 125310 JMP PAK, 1
@775 V1354 0411085 PAKMLI ASC

Y1355 P4A3811

1356 047940

BL35/ 850122

U136V V44516

w1361 052p40

01362 042516

21363 042040

1364 B45525

1365 054522

BL366 047561

D137 851144
@776 BL1370 GNAARQ ocT @
G777 w1371 @61354 SI%  LDA FAKM]
V778 BL3I72 052523

1373 B4z44p

w374 645505

V1375 854502

01376 V4784

01377 651104

0lane V20123

61491 046117

61402 V53514

01483 054440

W1404 B24065

PLAAS B20103

M1Ag6 044123

01407 v27a57

ALALE PB51505

“n1411 #41456

v1a12 2444
WI79 BLAT BPAnIe . 0cT @

EXIT ROUTINE?
NO, WAIT
FOR INPUT
ANY INPUT?
YES.
NO,
LOAD NATA INTO B
PUT & INTO A
DUTPUTY A
READ NEXT CHARACTER

ENTER SUBROUTINE

STORE 4

CHECK 8w,

EXIT THIS
ROUTINE?

YES, '

NO, RESTOURE A

EXIT SURROUTINE

REG'

PRINT THIRD
PAK MESSAGE
EXIT ROUTINE

12,BEGIN PRINT AND KEYROARD

PAKM2 ASC 17,USE KEYBOARD SLOWLY (% CHS,/SEC,)
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PAGE @317 #moui

w780
B781

w782
Bw783
784«

Bla1 4
latb
viage
41417
ela2n
w1421
blazz
81423
1424
Alaz2%
Blaze
Wiaz7
a1a32
41431

be13872
B42516
wd2h44d
dhn122
844516
w5204
ndans16
42340
B45535
54572
Zaz7591
¥onliaa
BOUAVY
B61415

S1ia

LDA PAKM?2

PAKMS ASC {1,END PRINT AND KEYRDARD

SI11t

ucT ¢
LDA PAKM3

B785#PRINT ALL CHARACTERS SUBROUTINE

786«
w787
v/788
By
w796
w791
w792
w793
w794
B79H*

21432
¢1433
B1434
41435
U1436
dlas?
blaae
vlda41

poeaona
V61440
#15442
¥61441
b15a442
125432
Bom3ae
Ben249

PRALL

SCY
SCo

NOP

LDhAa 8C»

J8B . 32CH
LDA SCe

JSB ,32CH
JMP PRALL,I
oCcT 3on

GCT 240

W796*PRINT 32 UHARACTERS SUBROUTINE

w797«
6748
B799
d80v0
nenl
pvsu2
2803
CETE ]
pe8d
p8ub
nge7
1.52.}
bErY

6laa2
41443
Bil44a4a
D1443
Bl446
81447
Dl4ane
1451
#1452
31453
Q1454

vuanau
B75454
nesz2ay
Nl4asda
Av2004
poeans
825445
014729
P6H454
125442
¢oonae

*w NO cWRORS=
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«32CH

6882

NOP

ST BS?
LDBR SC3
JSR (OYNA
INA
INE,SZR
JMP #=3
JS8 EODL
I.LDR BS2
JMP L32CH, |
ocT ¢
END

ENTER SUBROUTINE
PRINT FIRST

LINE OF CHARACTEKRS
PRINT SECOND

LINE OF CHARACTFRS
FXIT SUHRRUUTINE

ENTER SUBROUTINF
STORE R

RESET COUNTER
PRINT A

INCREMENT A

32 CHARACTERS?
NO, PRINY NEXT CHARACTER
YES, LINE FEED
RESTORF 8

EXIT SURROUTINE
TEMPORARY STORAGE



2116A BUFFERED

TELEPRINTER TEST

Binary Tape - HP20417B

Source Listing- HP20417BL

1-/-2-






20417B

PLGE Bd7Y

Puwl 4
ASHEB, A
*x WU ERRURSw rhe8oL

-3-/-4-






FAGE Bdu2 #01

Nl ASHHB,A,B,L

v

D3~

Bdan

AVBH«RUFFERED TELETYPE DIAGNOSTIR

Va6

Bae7 -

Aeps

B9 *STARTING UCTAL ADURESS = 14¢

VAl wanw

Pult*THE FOLLOWING SWITCH REGISTER SETTINGS

AL I2*ARE USEL FOR PROGRAM CONTRO|

Buwlie

vwlaxpit ¢ = 1 «» HALT AT BEGINNING OF PROGRAM

Aa1S=81T § = 1 «>» HalLT AT ERKOR BUFFER

Pulo*nll s = | ->» SUPPRESS MESSAGE PRINTOUT

Wirl7*«B811T 3 = | «» PERFORM B8ASIC TEST ROUTINE

Gel8*RIT 4 = | w» PERFORM PUNCH AMDIN READ ROHTINE

Bl il Boa | > PERFIORM PRINT AND HEYHOART ROUTINE
B2hwxkn

BGnal~

A2

B23*MAL PRUGRANM

Big2dw

RAiezH VU727 URG 778

Q26 BVAT7 1820080 ENU ML T

ginz27 bd1p@ 187720 cLe #,¢C IvITIALYTZE, INTERRUPT OFF
P28 Butwl 182501 L1461 PUT TTY

W29 Baya2 vliagal AN MEKR ADDrRESS

Qs BI163 B70277 STA RTA INTO ALL T/0
A3l ©VI194 Y14243 Jsu INIT INSTRUCTEINNS
P32 Va1 vhH B64142 LDR MH7 PREPARE

ew3s BO14b V6D143 LA HIS TrAY

Qiria PidLw7 B7é111t STA w42 Fivp

Pui%b Bd1i1v Boniaa Lba HI ILLEGAL

P36 BIL1LY V74310 STA 13R INTERRUPT
P37 Vo112 34111 187 %=1 FROM

Bo3s DdL1S VW2044 TN& ANDTHER
Pias9 VB3114 GBGAAI6 TR, S2R DEVICE
Bindayw dd11H w24ty JMP w4

Vw4l Bd116 66Hasl Lna T[T PrREPARE TLLEGAL TTY
a4z BWa117 vB7da4u s5TAL STA ¥ INTERKRUPT TRAP
PRas o120 14720 JSR EOL LINE FEED

Wigdad Bai121 V68123 LDA *+2 HALT 10 CHOQSF

Ridd PALze V64123 LDB wet SWITCH REGISTER
w4t  Da123 18201 HLT | DPYIONS

Pgvid7 Pa124 14145 MP 1 JSB MONE CHECK Sw, REG,

Vvid8 DJ125H B6NLT77 LDA BIT3 PERFORM

B4y BR126 BBRALD SLA BASIC TEST?

B¥HY  Bv127 B14300 JSB BT YES,

Gisl Vd13¢ BL14145 JSHB MODE NG, CHFCK SKW, REG,
vushe2 BWA131l d6n29u LDA BITA PERFOR®

Bun3 0B 32 Bodate SLA PUNCH AND READ?
QudSa PU133 WiHn24 JSH PAR YES,

WeHH Bui134a V14145 JSE FUNE N, CHFCK SW, REG,
AuH6 B413%5 wobB241 Lpa BITS PERFDRM

wus7 Pa136 VBAR LY 5L 4 PrRINT AND KEYROARD?



FAGE BBl K@l

Bub8 04137 015318

BU59 BY140 V24124

PO6d Bd14a) 00AB77 MSEKB
Bubl V142 177711 M6e7
BE62 ©VI143 V792318 KIS
63 V144 102310 HI
huodx

ABao«SAITCOH

J8H
JMP
ocT
ocT
STA
HLT

FAK
MP

77
177711
128
1VR

KEGISTER MUNITORFD

Bue6*FUR CURRENT OPERATING MODE

Pan7

Bvol  B¥145 BRIRYO  MOLE
P69 BdIL146 A70173

Pu78 69147 182541

D71 BALHE B72174

Bp72 BU1S51 001340

Vw73 B8i19e 70178

Bn74 BA153 BL1320

Bu75 WA1H4 B74176

Bu76 84155 31349

Bu77 BII1SE B78177

nn78 BAt1H7 VA1 339

ne79 Bna1ed d7a240

Wl E3161 OAL1 340

Besl BA1A? B7123)

Bes2 BA1H6S B6N174

BusS BA164 PO2011

Rpsd  Ba1s5 B24171

nuabh BAIH6 A6E22

Ned6d VB1K7 VBAR42

vue7 341 7¢ ©W24377

Buss Bd17) 0864173

BRs9 du172 124145

dnyy Q173 00VBYAB  ASH

Mp4l  BA174 80980 dl110
Ava BA175 QB340 111
AN B176 Quandi H1T2
wns4 Wd177 B02AAAG 81173
HMB9h 842068 Bvdpdy  nlia
Bu9b 88241 BABAVE RITH
BE97  B42012 BdD1 I8 rALU

Dyl

BO9Yw

NQP
5TA
L1a
5TA
RAR
STA
RAR
§Ta
RAR
STA
kAR
STA
kAR
STA
LDA
SLA
JImp
LhA
LNR
JmMP
LDA
JMpP
ocT
OocT
STol |
ucy
aucT
ncT
aeT
ney

RLOA*INITIALIZATION ROUTINE

iay»

A8
1
BiTe

BITH
RIT2
BIT3
#1174

BITH
HIT®
,+883
LE X}
AN
HAD
ENT
ASHY
MONE, T
"]

¢

¢

A

?

-

%]
1AM

YES,
NO.,

ENTER SUBROUTINE
STORE A
EACH RIT
FROM THE
SAITCH REGISTER
IS ROTATED
INTO THE
ILEAST SIGNIFICANTY
POSITION AND
STORED IN THE
STORAGE LOCATION
BEARING ITS NAME

HALT AT BEGINNING
OF PROGRAM?

ND

YES, LOAD
WITH 108

AND HALT

RESTORE A

ExXIT SUBROUTINE

TEMPORARY STORAGE

A AND B

B1n2=THIS KUUTINE ADUS THE BUFFERED TELETYPE ADDRESS 10

findvall 1/0 INSTRUCTIUNS,
Wigitdx

Bikhow

wivbd B322+3 B8R AR INTT
Biw? bU92a4 187720

ALA8  BI2AS Q14270

Blvy LA2un 192399

Bllv  Nv2n7 B72332

Will Beé»21e Bd76%a

Wil2 wvaot) B7+3491

V113  ddpre 272373

114 BI212 B72nran2
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NOP
cLe
JSH
3FS
STh
STA
ST4
$TA
STs

A,
AUTN
in

SFS1
SFS82
SF33
SFS4
SFSH

ENTER RNUTINE
INITYALYZE, INTERRUPT OFF
PUT TTY ADDRESS

INTGO SFS INSTRUCTIONS



FAGE @dra KUY

Vilh Ba214 AL42/0 JsB ADIN PUT TTY ADDKESS

116 VA1S 12200 SFC @ INTO SFC INSTRUCTIONS
117 Bd216 073326 $TA SFCU

W118 3217 W78336 STA SFC?

vwi.9 P2200 V7I346 STA SFC3

G120 VH221 B7A367 STA SFC4

Wl21 Q4222 14270 JSB ADIN PUT TTY ADDRESS

p122 ©BY223 102640 nra @ INTO OTA INSTRUCTIONS
B123 Bd224 870487 STA OTAL

@124 Q225 W7vadR STA UTaAZ

B1e5H V3226 V7ubbI STA OTA3

#1z6 09227 ©V7V664 $TA GTad

@127 Q8231 B713825 STA UTAS

wizs VY231 V142790 J8R ADIN PUY TTY ADDKESS

$129 Q0232 103720 STC @, INTO STC,C INSTRUCTIONS
d130 08233 B72411 STA STCCH

w131 03234 27665 S$TA STCC?

w132 Vd235 B71327 STA STCCS

133 dY236 B14z270 JSB ADIN PUT TTY ADDKRESS

#1134 QU237 106730 cLe @ INTO CLC INSTRUCTION
G135 Qvrae B72412 STA CLCY

w136 Bd241 142706 JSR ADIN PUT TTY ADNRESS

V137 06242 182748 STC @ INTO STC INSTRUCTION
B138 DAPAZ B7n3as STA ST

Y139 Wordad Blraz’a JSH A{DIN PUT TTY ADDRESS

D149 nerAy 123174 CLF & INTO CLF INSTRUCTILON
w14l WBdz4an6 RIB335 STA CLF1

Bn1a42 Q0247 14270 JSE ADLIN PUT TTY ADDRESS

“1458 Wdz2He 1¢¥2148 STF ¢ INTYO STF INSTRUCTION
w144 BU2%1 B7A368 STA STF1

2145 0W2H2 B14270 Jsn ADIN PUT TTY ADDRESS

146 BO2K3 135540 LIR @ INTO LIB INSTRUCTIONS
wia7z MI2K4 B74443 STA LIRY

148 ©A2H8 6719870 8TA LIRZ

w149 BaPSF A71257 STA LIKZ

Bl DY257 071272 574 L]IR4

[T D! Pazsp B71308 STA LIBRSH

“#lne 4261 B71334 STA L1Aa6

Hlh3  BI262 214270 JSH ADIN PUT TTYY ADDRESS

wy5a BU2H3 B73200 STYA @ INTD STA INSTRUCTIONS
6155 BUzed B74417 STA STal

wlnb  BU26% 078356 STA STa?2

w1B7 BI266 V70366 STA STAJ

D158 VUden7 124243 JMP INIT .Y EXIT ROUTINE

BIHY*

B16@~ADORESS INCLUSION SUBROUTINE,
#161*xTHE QUFFERED TYY ADDRESS I8 PUT INTU
M162«THE INSTRUCTION FULLOWING JSB ADIN,

NihSw

Hred  BA27¢ VYAAAA KDIN  NOP ENTER SUBKOUTINE

WibhH  Bve7l 1602706 LDA ADIN,I BRING 1/0 INSTRUCTION INTOD A
V166 BAP72 VL4276 AND MSK| ADD YTY ADDRESS

Wih7 BB273 vw3lu277 10R BYTA TO INSTRUCTION

B1H8  Ba274 AJ4274 IS7 ADIN FxIT

W16y  Ba27hH 12427¢ Jre ATN, I SUBRONTINE

17w B4r7e 17774¢ 8K} OCY 17779
w171 BA277 BGAIED BTA acT 9 TTY ADNKESS STOPAGE



PAGE @445 #OL

BL72+
HL173*
A174
W175=BASIC TEST rROUTINE
wi76»

BL77*THE FOLLOWIANG

AL7B*AND INTERRUPT CIRCUITRY

179

Gl BI3ae BPswae BY NOP
wisl 83331 187740 cLc
182 BI3IA2 W6WMK76 LDA
wis3 BO323 74675 STA
w184 Pa324 pbIB2Y t.Da
Bi1ud  Ao3ub H14733 JSHK
Bis86 YA3BbL VBdbauny cLB
4187 BU3IN7 074579 STR
0188 V2318 87457 STh
A189 WAL B/7a572 STR
G156 BB312 V74573 STH
¥W191 4¥¥d31o 374574 STH
0192 dv314 474875 STHR
nlyd BO31S ¥74576 ST8
Bilvd QU316 8745877 STR
6195 VU317 674630 STH
Wiu6 ©BA322 874601 s$T8
197 23321 V74622 STH
V198 04322 B74823 $T8
Wi99 ¥UY323 074644 STR
U200 03324 B74645 ST8
@281 B2325 VV6YV4 INB
B282 Ba3zh 122248 SFCL1 SFC
V283 B4327 B24331 JMP
head BA330 074579 STR
$285 00331 BLE2V4 INB
B266 V4332 18234) SFSLI  SFS
8287 Q08333 B74571 ST8
@208 00334 86034 TNR
#2489 VO335 103192 CLF1 CLF
2218 20336 182248 SFC2 SFC
@211 08337 ¥74572 STH
w212 Y9340 PdON24 INB
@215 08341 102308 SFS2 SFS
214 Pa342 V24344 JMP
8215 080343 0874573 STH
V216 0BB344 06044 INR
#217 0PB345%5 1827008 S5TCL STC
B218 00346 102208 SFC3  SFC
219 Vw347 V74574 STR
Bz220 VB350 BB6QAN4 TR
N221 ©4351 182348 SFS3  SFS
8222 VY352 ¥24354 Jme
223 BY353 B74575 STAR
P24 29354 VBHAAY INB
B225 ©vYIZH veiWg4y LDA
Be26 343556 P70308  STA2  STA
#2227 BB357 1éd2190 STF
ne2s8 PE36B 12190 STF1  STF
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TESTS THE FLAG,

€,C
SOYN
UYN
St
sSMpQC

k1
£E2
E3
ta
L5
Eb6
E7
Eto
Bt
E12
EL3
E14
£E1s
1A

LE 24

* b D
)

7]
[+ ]

D
ko
1
o

(

»

CONTROL,

INITTALTY2E,
RESTORE
OUTPUT CODE
PRINT FIRSTY
3T MESSAGE
CLEAR
ERROR
BUFFER

INTERRUPT OFF

INCREMENT ERKOR CODE
FLAG CLFAK?
NO,
YES, ERRQR
INCREMENT ERROR
FLAG SET?
NO, ERROR 2
YES,
CLEAR FLAG
FLAG CLFART?

NO, ERPOR 3
YES,
FLAG SET?
NO .,
YES,

CORE

ERRQR a

SET CONTROL
FLAG CLEAR?

ND, ERROR 5
YES,
FLAG SET?
NO,
YES, ERROR 6
PREPARE Tu TEST

INTFRRUPT SYSTEM™
TURN (N INTERRUPT SYSTE®
SET FLaAG



PAGE 8326 #d|

6229 Qd3s1 GVAAGG
V236 00362 2030906
¥231 04368 B74%576
V232 ©VB3i64 BU6NAA4
233 Bo365 W6R4AUIL

8234 20366 A78030

6235 BO3n7 182200
@236 84370 024372
B237 V0371 @74577
6238 08372 BdbaAN4
@239 04373 182320
0240 VD374 Q74620
Bz4l BA375 PO6LNNA
w242 V376 074442
¥243 QU377 024403
#244 V0400 024304
W245 204081 014583
D246 V4442 BEARR0
6247w

0248+THE FOLLOWING
@249

2508 B94N3 B8vRdY
06251 PA4n4 1077409
B252 00405 102199
253 08406 V62432
0254 08497 102640
0255 88410 064433
0256 BV411 183740
W257 0412 186700
6258 ©3413 ¥1d4an)
¥W259 Vid414 V24416
WzbW  BBALY 824429
261 20416 264422
0262 Buwal7 @746
V263 BNW420 B34402
6264 BV421 B2paAe
0265 88422 P64434
0266 02423 N1d4od
@267 00424 24427
Y268 V425 V644012
W269 V426 B746U2
62780 BA427 034442
@271 ©0043@ BOALAG
w272 04431 824435
#8273 808432 1208200
@274 Q0433 142920
6275 ©d434 176720
0276w

6277+ THE FOLLOWING
B278w

6279 ©Bv4a3> B8en00
Y260 Q08436 107740
@eB81 08437 D62400
P2K2  BBAAY BTV45T
Aos3 02441 V1N45S
6254 VD42 162630
G285 00443 106508

Pl

STA3
SFC4

SFS4

IJi

1J

ERND
TESTS

TOUuT

UTAd

$7CC1H
cLet

UNN

ToCt

TOC2
TESTS

Ly

F2

uTAR
Libd

NQOP
NP
STH
INS
LnA
5TA
SFC
Jmp
STR
INB
SFS
s$TR
INR
ST3
JMp
JMP
REY-]
ocT

£7

| IN]
'
@
*#?
Ela

4]
E11

ERNO
TOUT
1
TLINT
@

WALT FOR
InNTHERUPT
NO INTERRUPT = ERROR 7
INTERRUPT ENTRY
RENEW TLLEGAL
INTERRUPT TRAP
FLAG CLEAR?
NOD .
YES, ERRODOP 10
FLAG SET?
NO, ERROR 11

YES,
STORE ERROR CODE

FRROR CODE STORAGE

THE TIME FOR OUTPUTING ONE CHARACTEH,

NOP
cLC
STF
LDa
0TA
LDB
8TC
cLc
JSH
JMP
JMP
LDy
§$T8R
1s2
NOP
LpA
JS#
JMP
LLD3
STH
Is?
NOP
JMP
ner
ucT
ocT

THE EIGHT BIT

NOP
cLC
CLA
STA
ANTD)
OTA
LIA

4,C
2

ONN
9

ToC!1
n,C
)

T0s
LE 3]
“e3
ERNO
E12
ERNO

Toce
T08
*+3
ERND
£E1d
ERNQO

BT

197000
142000
176730

BeC

CURWD
MSK 2
s
A

INITIALTZE, IRTERRUPT QFF
INTERRUPT Own
PUT INTO QUTPUT, NO

PRINT, NO PUNCH MODF
CHECK

LOWER

TIME LIMIT

FLAG SET?
YES, DATA CLOCK TOO FASY
NO,
ERROR 12

INCREMENT ERROR £ODE

CHECK UPPER
TIME LIMIT

FLAG SET?

YES, TIMING OK

NO, DATA CLOCK TOOQ SLOwW
ERROR 13

INCREMENT ERROR CUNE

DUTPUT,NO PRINT, NQ PUNCH
TIMEOUT CONSTANT 1
TIMEOUT CONSTANT 2

DATA HUFFER,

INITIALTIZE, INTERRUPT OFF

DUTPUT THE
CURKENT
wWRND



FAGBE Bwin? #HYL

w286 VY444 BSANRY CPA 1 INPUT = QUTPUT ?
8287 VA445H 24458 JMP P3 YES,

0288 Badad6 BO6NA22 LDA ERNO NO, FERROR 14
B89 ©VB447 B70603 STA F14

B29B BYaS52 d00V4s57 P3 LDA CURND INCREMENT

w291 POAS1 BA2AL6 INA,SZA CURRENT WORD
U2u2 04452 P24449 JMP P2

B293 ©VI483 V14472 J58 ERMH MALT AT ERROR BUFFER?
2204 BPAS4 V24515 JMP FOUT NO,

U299 B9495 BAB3I7Z7  mMSK2 OCY 377

wZyb  BY456 BANB2A8 MSKI COCT 20a

BW297 B4457 BRBU0  CURWD OCT @

Pe98 BA460 DAVAAY  NRE oCcT @

NeYaw

W3uB*FLAG TIMEOUT SUBROUTINFE

YRR

A32*TIMEOUT GCOUNSTANY IN B

W3r3=1F "FLAG" BEFORE TIMEOQGUT, EXIT TO TUS, IF NOT,
GIA4*EXIT TO TOS + 1, ONE JTERATION = 8,4 MICROSEC,
Giahw

wSuwd Bdael AEIBIQ T0S NQP ENTER SUBROUYINE
a7 88462 182330 SFLS  &SFS @ FLLAG SFET?

B3B8 VV4RY B24455 JMP w42

V369 Vo464 1244561 Mo 108,17 YES, EXIT THROUGH TOS
03106 044565 VO6RLVE INB,SZH NO, TIMEOUT YET?
M311 UVA4A6 B224a672 JMP SFS85 NO., REPEAT

V312 Bda67 V34401 1872 T0S YES, EXIT

U313 Dd47@ 0BV pAR NOP THROUGH

B314 V3471 1244051 JMP T0Ss, TOS +

315

V3ILOYERRNR BUFFER HALT SUBROUTINF

R WA

W3L8 BY472 0@82ad0 eBH NOP ENTER SURBROUTINE
B319 QAa73 W7a592 STA ASH STORE &

w320 WBeard vi1a14% ISR MONRE CHECK $w, REG,
P321 BA47H ©BOHALT7H LDA BITH HALT AT

H3522 V3476 22uaLR SLa ERRUOR BUFFER?
328 6V477 B145A4 JSB POF YES,

w324  QR85%0 060%02 LDA ASH NO, RESTORE A
Ba2d vanel 124472 Jur EBH, I EXIT SUBROUTINE
@326 WVBuh2 BBAANG  ASH ucT @ TEMPORARY STORAGE
w327

G328 [LLEGAL INTERRUPT SUBROUTINE

w329

V330*FOR AN ILLEGAL TTY INTERRUPT, THE PROGRAM ADDRESS IS SAVED,
B33

P332 WBIARWI @BoGUARG TILINT NOP ENTER SUBROUTINE
V333 Y594 273513 STA AS?2 STORE &

w334 PIASPD BHE5AI LNDA »=2 STORE PROGRAM ADDRESS
N335 BA536 BIUKRAD STA 1A

W336 BARA7 BO6NS1L4 LDA LE STORE

@337 BE%18 870644 STA ELS ERROR 15

338  PBBS1L BOENBLI LLDA AS? RESTORE A

B339 ¥WI%N12 124543 JMP ILINT,I EXIT SURROUTINE
P34  BE=13 B4 aS82 oCcT W TEMPORARY STDRAGE
P341 VU514 BR4I1L5  E OcT 18

BA42w
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W343*THE FOLLOWIANG PINTS OUT THE RESULTS OF THE BASIC TEST,
@344%wIN CASE UOF FAILURE TU PRINT OUT, THE PROGRAM

P345+mALTS AT THE BEGINNING OF THE ERROR BUFFER,

B346*PRESSING "UISPLAY MEMORY® WILL SHOW WHICH ERRORS OCCURED,
347

R348 00515 BvBvvsd  POUT  NOP

349 DUH16 1A7700 CLC @,0 INITIALIZE, INTERRUPT OFF
D350 BE517 006490 CLB

B35 VIH200 V14461 JsB T08 FLAG SET?

A352 DBH21 Q24523 JMP we? YES,

353 0NAK22 V14564 JSR POF NO, HALT AT ERROR BUFFER
B354 PYIH2I B6KWK3I LDA SC2 PREPARE TO

NIHH  Pos24s N738634 STA Mi4 PRINT OUT

B340 ©B4525 B60635 LDA SI3 FRROR CODES

VW3I57  Besz2e 870527 STA P4

VD358 VBds27 W6AR7@ Pd LB B LUAD 8 WITH

B359 AV53V V34527 187 %=y ERRNR STORAGE

B36H  0BIN31 BARAN2 S7u ZERO?

8361 48537 V24%HI6 JMP wed NG,

B362 VUYH3I V34634 187 ™M14 YES, PARTIALLY DONE?
R363 VB34 W24527 JMP P4 NO,

w364 VAI%3H B24544 JMP PY YES, CHECK INTERRUPT ERRORS
Wi36H V4536 V6ALI6 LDA & PRINT

366 HBHI7 B14654 JSH CGYNA ouT

367  Ddn4B @l1azng Jsn POUT2 ERROR

P368  Bdan4a1 V14726 JSR EOL CODE

B3ING  vAB54L? W14472 JSi ERH HALT AT ERROR BUFFER?
379 D543 B24533 JMP ww1iB NG,

B371 V4544 BHLEMA  PH LDY E1S E1% = 02

B372 V45H4H UAKAN3 S28,RSS

G373 03546 824560 JMP F6 YES,

w374 V49547 B6ASI6 LDA € NG,

Vw375 LdI5%5¢ D1dKH4 JSB UYNA PNINT OUT

wi376 BISBHL @La74y Jse POuTY ERROR CODE

W377 64552 V606953 LDA S14 AND

E378 BIH53 wla751 JSKH MPN PROGRAM ADDRESS
W379 BI554a A66H2H LDA A WHEN ERROR

D380 BINRS ¥14774 JSR DPA OCCURRED

#8381 QBUSSA V14720 JSE PO LINE FEED

N382 BIKS7 VL4728 JSH EOL LINE FEED

B3B3 BIR6V BEAB3I2 F6 LDA S12 PRINT SFCOND

384 VAsKY BW14A733 Jse sMpOC 8T MESSAGE

PIRS  D4ne? Blaa72 JSR EdH HALT AY ERROR BUFFER?
R386 AB5A3I 124306 JMP BT, 1 MO, EXIT ROUTINE

V3B7 DUH64 PABREB  POF NQP

388 QU%NBKEB VBUSBAH4 LDA #= PUY PROGRAM ADDRSSS

B389 24566 264564 LDR #=2 FOR PRINT FAILURE

0390 BUH67 102058 HLT 55R INTO A AND B

3ot w

BIVR*ERRNR BUFFER

PIYB»

B394  BASTY QRONAB  E neT @ SFC TRUE AFTYER cLC @,cC
Vis9h 04571 B00nvw E2 ocT © 8FS FALSE AFTER cLec @,C
WS96  VA%77 QAL EJ ocrT @ SFC FALSE AFTER CLF TTY
P397  PYL7S YRARAR  E4 neT @ 8FS TRUE AFTER CLF TT1Y
AX9B  BAST4 BOBPAD  ES 0cT W SFC FALSE AFTER CLF TTY AND 8TC
B399 WIARZH VBANIE 6 ey @ 8FS TRUE AFTER CLF TTY AND SIC

-11-



PAGE

Gauy
daunt
Wan2
Bv4av3
@404
2aus
2avo
¢ap7
v4na
Bapg
dajpw
Aaql

nat2
wa1d
nai4

Ha15
6416
wa17
h418
419
Hha2e
w421

Baz22
8423
V424«

2309 #e|

Bds7 6
Bun77
voesp
varul
PAnny
BdeAY
"LLYTE
parEY
BYrvb
Bds a7

B3ni ¥
D61
ddn) 7
War1d
Bdnid
Ban1h
nargsm
Bdny7
Ban2p
24621
Bae 22
84623
PAc24
Ban2s
Vwée26
Ban27
AARIQ
DUR3Y
8in3e
"L R
AU~ 34
Vanr3h
oA 36
2as37
PRsae
L LY B
Dardaz
68543
bYh4d
Bdnan
Bdr a6
Dara7z
boesa
Bo65
PARS2
A36BY

vaapue
aeande
BaARIA
BYanay
avdoee
vwaopae
BBaRBQ
dufevda
177777
B24124

“d4111%
Aa3511
va7p4¢
ddl11al
AS51511
ndl144¢
52145
51524
PBdadn
wo6v61a
nd42516
342840
Baiy41
515114
¥d4144¢
32145
Us1524
BABAVY
W6nHK22
177764
Qpdanve
0645782
BBY3YS
wedmap
P2u120
51117
V43522
H4ae515
Bwaugal
w4214
851145
US1523
B2an78%
P2BI40
QRdnup
P6AH 37

E7

B0
Eld
£t2
£13
ELa
E1d
Ia

HTMy

S11
#TM2

512
5C2
H14
S13

PRAD

514

ocr
ncy
ocT
ocTt
ocT
neT
et
acey
ocT
JMP

ASC

ocT
LDA
ASC

oct
LDA
ger
aCT
L0k
ocTY
ASC

neT
LDA

SFC TRUE AFTER INTERRUPRT
SFS FALSE AFTER INTERRUPT

BATA RUFFER ERROR

TEEISITEES

1772777 ERROR RUFFER TEQMINAITON
MP 1 RETURN TO Maln PROGRAM

B,REGIN BASIC TEST

¢
s T™MY
7.,FEND RBASYIC TEST

¥
BTM2

177764

@n

B

Jus

11, PROGRAM ADDRESS =

i

PRAD

Wa25*PRINT LEAST SIGNIFICANT 8 81TS OF a,

Ga26w
Wae?7
nd28
#4299
D430
B451
Ba32
n4a33
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Bdh54
Bu65S
BdK56H
BAsH7
Dd66n
4a66d
28662

PR
187744
w71677
n74740
VOEAKTH
1g2610
WwoAR77

OYNA

OTw3

NOP
cLc
STa
STQ
LDa
T
LDA

ENTER SUBROUTINE

@,c IMITIALIZE, INTERRUPT UFF
AST STOKRE 4

RS STORE «

tyn PUT RUFFERP ITNTQ OLTPILY

" AND PRINT MODF

bS8 RESTORE A

NU INTERRUPT AFTEK STC TTY,STF o
DATA CLCGCK ON T1Yy BOARD YOO FAST
DATA CLOCK ON TYY BOAKD TOO SLOW

TLLEGAL INTERRUPT FROM TELETYPE
PKOGRAM ADDRESS AT TIME OF E15



HAGE @414 AU

434
na3d
Baib
437
6438
w439
449
Padal
3442
Bwa4s
#d444
445
vadb
hadyz
448+

VWA6KT
Bdhn 4
BAkK6E
BdAHnb
Wass7
BdR7 0
N3R7 1
Vas72¢
Bd673
Bdhr74d
wah7hH
BaAK7H
Baear?
Bay @

R1vgonH
122940
133790
BeH4An
bl4anl
V24672
d1a5nd
Bons77
AGATAD
124654
1272000
1230249
B3200u
RAIAvY

Wadd9»PRINYT QUT Tw0

wabeax
bvaHy
Bah2
nas3
V4nhd
X Ee3e)
2456
wasn7
vahe
vwas9y
Na6n
Wanol
Ba62
D463
404
naes
W66 w

vd7 a1
BE7n2
a7 a3
Da744
Ba7 95
warzae
Bazaz
Ba71o
kv711
4712
@8713
dA714
BAazLsy
Bazi16
vaz17

467 *END UF

nacyr
va69
8470
@471
¥a72
wa73
na74
6475
w476
wa77
ka7 8
©va79
N4GP

a7 26
na721
ea7z22
paza3d
Ba724
08725
B4u726
8727
@47 30
83731
B0732

BOAIKY
BOHARPAL
wa114d0
Bd1yoa
At 1440
wivz17
n3az16
nidhnd
XX RN R |
Bl1uw7y7
BS4716
V14604
124741
BAV2HY
paary7

ANT
aTh4 O7TA
5TCC2 sT1C

e

Jgw

IMP

Jst

LDhA

LUR

JMP
0y ney
SOYN neT
AS S acT
B8} acT

MK
{"‘\
w,0

TOS

LR e
PUF
ASY
BSH
QYNA, ]
120000
120900
¢

i

OCTAL NUMBEKS

POUT2 nNOP
i.DA
RS
ARS
ARS
AN
10R
Jos
LDA
AND
10k
Jsh
JMP
MSK4 OCT
M8K5  0CT

LINE SUBROUTI]NE

wannw
B747 350
P67A7351
14654
Bov7 32
814654
w6730
124729
B3NV
Bvnz1s
dea212

EOL NOP
STA
LDA
Jsa
LDA
J8B
LDA
JMP
AS4 ocT
CR oCY
LF 0cY

FEKS
+SK 4
DYNA

|

MSKS
MK 4
OYNA
POiT2, 1
260

7

ASA
CR
OYNA
ILF
OYnNa
AS4
EOL, 1
¥

215
21?2

CUTPUT LEAST
SIGNIFICANT 8
BITS OF A

FLAG SET?

NO, HALT AT ERROR HWUFFER
YES, RESTORE A

RESTUKE B

EXIT SURROUTINE
OUTPUT,PRINT,NO PUNCH

TEMPORARY STORAGE
TEMPORARY STORAGE

ENTER SUBROUTINE
JUTPUTY
FIRST
NUMBER

DUTPUY
SECOND
NUMRE R

EXIT SUBROUTINE

ENTER SUBROUTINE
STORE A
CARRIAGE
REYURN
LINE
FEEN
RESTORE A
EXIT SURROUIINE
TEMPORARY STORAGE

WABL1=SUPPRESS MESSAGE PRINTOUT CHECK SUBROUTINE

fapegw
2483
vas4
R4agh
pago
w487
wags
2439
na9e

Ba733
Ba734
20735
Bid736
84737
Ba74¢
Bo74t
waz742

waaang
70750
#14145
weunt76
Busenyt
24743
Beu7oe
124733

SMPUC NOP
STA
J88B
L DA

SLA,

JMp
(IR N
JMP

ASH
MODE
BIT2
F89%

L R

ADS
SHMpQC, |

ENTER SUBROUTINE

STORE A

CHECK Sw, REG,

SUPPRESS EXCESS
PRINTING?

HU.

YES, RESTORE A

EXIT SUBROUTINE

-13-



PAGE 2411 »dl

Yaul VY743 B6074H9 LLDA ASSH RESTORE A

D492 Vd744 #1475 JSH MP( PKINT MFSSAGE

w493 VU745 wtarze JSR EOL l.INE FEED

Vd94 BAI746 14720 Jsgk EUL LLINE FEED

V49D ©Yi747 124733 JMP SMPOC, ! EXIT SURROUYINE

NA9G Bd750 VBAVAB  ASHO oCcT ¢ TEMPORARY STORAGE
Lagy =

PAYB»MESSAGE PRIMNTOUT SUBROUTINE

BA9Y*

A580  BB751 QOAUNG MPU NOP ENTER SUBROUTINE
h5u1} BU752 Q78753 STA wei

@582 B4753 @LBQR LDA ¥ LUAD A wORD

A503 BY754 P3a753 187 wei

nH0d4  BA755 QY2343 S7A,KSS WORD = @7

BHud  BA756 124751 JMP MPn, | YES, EXIT SUBROUTINE
HhR6 BY757 V147451 JSk PACO NO, FRINT THE WORD
Vo7 BU76€ V24753 JMP tws REPEAT FOQR NEXT WORD
wHus

WS509*PACKEDL ASCII CHARACTER NUTPUT SUBROUTINE
B518*MOST SIGNIFICANT 8 BITS OF A REGISTER PRINTED FIRST,
w511

BH1e VI76) ABAPAN  PACO  NOP ENTER SUBROUTINF
vwH13 Bd762 B72773 STA ASA STORE &

B514 BA763 801740 ALF PRINT

U515 34764 vE1730 ALF FIRST

Zhio BU76S V13455 ANT MS8K2 CHARACTER
0517 Gd766 Blans4 JSR 0OYMA

d4518 W4d767 61773 LDA ASAK PKINT

v519 NI77¢ BLBABH AND MSKk2 SECOND

dH28 VBA771 V14654 JS8 [YMA CHARACTER
MhH21 @BA772 124761 JMP PACDO, | EXIT SUBROUTINE
A%22 RA773 ABBIYY  ASe ocT ¥ TEMPORARY STORAGE
6523

BH24%w9CTAL PRINTOUT UF A

V525~

B526 Qd774 BI2040 UPA NOP ENTER SUBROUT INFE
w527 Bd775 Bd1234 RAL

w528 Bar7e 71418 STA AS7 STORE A

w929 ©Yd777 dliatd AND MEK6 PRINT

8530 21006 BW3W716 [OR MS8K4 FIRSY

BH31 21041 V14p54 J8B UYNA NUMBER

wh3e2 21222 V15312 JSR NXT PRINT

Wh33 Biaal L5012 JSR NXT NEXT

phia Vieiad @1bHn12 JSH ANXT FIVE

6535 V1368 Vvl1o@tL2 JSR NXT NUMBERS
v5H36 BIABA VIBK12 JSB NXT

BH37  BLlEu7 124774 IJMP OPA, I EXIT SURROUTINE
@538 V1210 AABAVG AS7 ncrY @ TEMPORARY STORAGE
BH39 Uil BORRRY MSKEs  0OCT 1

NH4@~

BHAaL«NEXT CCTAL CHARACTER QUTPUT

6542+

0wHa3 1012 GVALBE nMx1 NOP ENTER SUBROUTINE
544 Aleld Bb6Llple LDA AS87 PREPARE

w545 Elaréd Bioleo RAL THE

Ahden  2li1d pél 2@ RaL NEXT

Bws47 vilvte B412a0 Al NUMBE R

-14-



PAGE U412 #0601l

BH48 B1my17 871010 STA AS7Y FORr

¥549 @lazue vwivz17 AND MSKS OUTPUTING
$588 vinzl B3W716 10R “SKd

¥551 B1a22 vid654 JSH OUYnA QUTPUT

2552 Q1427 12%5@12 JMP MXTY, 1 EXIT SURROUTINE

BHE5 3w

H55H 4w

BHiH5w

UH56*PUNCH AND READ ROUTINE

BH57

dH58=TESTS TAPE PUNCH AND TAPE READER
#559+8Y OUTPUTING ALL COMBINATIONS OF
B56B«E16MY BITS AND READING THEM BACK,

BE6ELw

wH62 V1024 VOB PAR NOP ENTER ROUTINFE
wH63 vila2b 187744 cLC @, INITIALYZE, INTERRUPT OFF
B56a4 Vip26 086440 CLR

@565 ©BLl027 V14461 JSH TOS FLAG SET?

AH66 V1238 B250382 JMP %42 YES,

WH67? VL3l 814564 J8R POF NO, HALT AT ERROR BUFFER
Nha6t8 Blel3?2 061216 Lha 817 PRINY FIRST

2569 A11A33 14733 JSR SMPQC PAR MESSAGE
o784 i34 B61236 LDA »4? HALTY TN

uh71  BLl73b 865436 LDB w4y TURN ON

h72 BLN3E LU2802 WLT 2 PUNCH

DB73 VIA37 veL11t LDhA UNY PREPARE TO

574 vivdn P70675 STA QYW PUNCH TAPE
0575% 01441 ¥15232 J8e ZEROS PUNCH LEADER
nH76 nliad4z B33440 CCA QUTPUT ALL ONES
nwH77 B1243 DL1A4AHS AND MSK2 AS A BEGINNING
¥5/8 #1hdad V14654 JSR DYNA INDICATOR
A579 Blerabh @ap249n cLa PUNCH

hwose Disds R15242 JSR ,64ACH ALL

WHHEL  B1447 B15242 Jse o [ HhoCH COMBINATIONS
vhbe d19350 a61112 Lha ovy OF EIGHT
VhHsd Blnsil B724675 STA YN B8ITS
PWHBA  DIp®n? UBB7 30 LDA ASs

“HEb  Blus3 B15242 JSR ,64CH

U586 D14%d N15242 JSR ,64CH

US87  BLIes% 8152452 ISR ZEROQS PUNCH

vHB8 21056 15252 JSk ZEROS TRAILFER

w5489 BiInsd7 Bi182352 JSR O £ExDS

B0 Blase BI15117 JSR PARE EXIT ROUTINE?
¥H91 Blvhl 961463 ILhA *¢2 NO, HALT YO
592 Vinee B65963 LD we LOAD TAPE

P593 1063 102003 HLT 3 INTN READER
Whod L1364 B61116 LDA NN PREPARE TO

595 V1lue® B7UK75 STA Oywn READ

BH96 Blues BA2400 cLA TAPE

597 RBine7 V14654 JSR OYNA READ A

N598 Q1A70 106538 Liv2 LIS @ CHARACTER

0599 Jlu71 BV6ERB3 SZH, KRS8 CHARACTER = g7
B6Ud BLA7Z2 025067 JMP w3 YES, READ NEXT CHARACTER
Neyl W1a73 B15253 Js8 RéACH ND, READ FIRST BLOCK
Bhie Vin7é BHLLILS LDa Ty

63 A1a7h PTARTS STa QYH

A6d 176 WBHBL3G7 LA A8t
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PAGE

Boeed
Boub
Beh?
Hods
Heuy
612
el
w12
el
do14d
0615
we16
617
nets
vH19
do2p
Pbzlx

We22*PUNCH AND READ

Wb23w
e 2l4
NeeS
neeb
Jbe7
Np2s
ez
FY "]
L3l
vole
w633
IR
635
poi3b
VI NY4
@638
B39«

0a13 #01

yLarzi
2l
Al1atl
1192
Bliwnd
blima
hltas
Blia6
61147
dit1é
Bl
1112
21113
vlii4
vl115
21116

blii7
A1) 20
81121
Bi122
1123
Dilza
v1y25
vi126
wi127
Bit3e
L1131
B113¢
1133
21134
21135

pi%253
v6i114
870675
wo1L347
B15253%
V61118
874675
o147
vw15253
weny27
113249
132000
1620a2
153240
178ad0
148340

vaABvL
071135
314145
o246
Ro2a1t
Ban127
B6113%
125117
Bo6UB76
w74675
d1472p
v61231
414733
12%824
Bovwavn

ONY
oYy
Ly
INY
Tyy
INN

JSE
LDhaA
STa
LDA
JSR
LDA
STA
LDA
R
JMP
ocT
ocT
ocT
ueT
ocr
oc’T

K64aCH
INY
CYN
AS11
KeAOCH
tyy

(R AN
AS1Y
F6A4CH
k7
1172800
13na0a
162420
152092
174406
149037

EXIT SUBROUTINF

PARE

AS8

NDP
STA
JSR
LIA
SLA
JMe
Lnea
JMP
LnA
STA
Jsn
LDA
JSR
IMP
acY

Bo4ad=PRINT QUT ERRORS ROUTINF

o4t~
dna2
woad
8644
06dd
wH46
ved?7
w648
w6a9
6650
9651
0652
#4653
wesH4
8655
656
D657
WHH8
vWeb9
EeH0
V661

-16-

bl1136
01137
Bliae
01141
w1142
21143
ni144
21149
D1146
01147
h1150
wi1s1
Bl15¢
1153
B11%54
811595
n1156
BL157
1160
nr161

ABaaneg
871162
B6A675
871163
B62676
B7AK7S
614720
wet1172
214751}
nei1162
#14774
v61202
14754
neraut
N14774
vw1472p
B61163
a7167%
ubl1162
1251 36

POE

NOP
574
LDA
STA
LDA
STA
JSH
LDa
J8R
LDA
JSH
L.DA
JsA
LD
JSH
JSH
LDA
STe
LhA
IMP

14

LS8
MONE
HiT4
KSS
t4-'5
ASR
FPARE, I
SOYN
OYMN
EOL
518
3MPQC
PAR, I
Q’i

ASG
Oy
ASt1E
SOYN
oyn
EOL
S15
MP O
AS9
oPa
SIA
MPO

(PA
EoL
AS1R
(1ye!
ASO
FF, 1

READ

READ

SECOND BLOCK

THIRD RLOCK

READ FOURTH BLOCK
EXIT ROUTINE
NUTPUT,NO PRINT,PUNCH
DUTPUT,PRINT,PUNCH

ITNPUT
INPUT
INPUT
INPUT

ENTER
STORE
CHECX
Ex1Y
RO
YES,
NQ.
EXIT
RESTD
ouT
LINE
PRINT
PAR
EXET
TEMPO

ENTER

STORE

SAVE
STA

LINE
PRINT

RESTO
PRINT
PRINT

PRINT
NUM
L INE
RESTO
STa
RESTO
EX17Y

fPRINT,NO PUNCH

y NN PRINT , PUNCH
JPRINT,PUNCH

» NO PRINT, NO PUNCH

SUBRNUTINE
A

Sw, RKG,
THIS

TINE?

RESTORE &
SURROUTIME
RE
POUT COUGE
FEFD
SECOND
MESSAGE
ROUTINE
RARY STORAGE

SUBROUT I NE
A

Tt

FEFU
"OQUTPUT =n

RE A
UCTAL NUMRER
"INPUT ="

OCTAL

“ER

FEED

RE

TE

PE A
SHEROUT I ME



PAGE BV14 B
A662 V1162 BAAAAG ASU
P663 ©1163 PYORBD AS1Q
P664 Bl164 V47525 U0
#118% 052120
d1166 652524
V1167 V20075
B117¢ 0208240
Y66S Bl1171 0sspoa
A666 V1172 V61164 SIS
667 B1173 022848 01
A1174 B9340
Bl117% 044516
1176 950125
B1177 852040
BLope ¥3B440
0668 A1201 Q00RO
A6G69 D122 061173 Si6
Q670 31203 B41105 PARM]
BL2734 B43511
21295 947340
B1286 050125
BL207 047193
Bla1¢ vadadp
Bilgil Vans16
Bl212 BA2340
Ui213 @51145%
W1214 BAI524
V671 1215 Bdeave
6672 BL1216 61233 S17
B673 01217 B42516 PAKM2
d1220¢ 24234
1221 ¥58125%
Dlz2ee GA7143
W1223 wd4p4ap
1224 @40516
B122% B42p40
01226 851108
01227 V4AR%L4
674 L1230 BéB00A0
G675 wvl231 061217 S|I8
66706~
B677+0UTPUT BLANK TAPE
V678w
0679 01232 vodpne ZERQOS
B686 V1233 Vo400
BoB1 01234 065244
neBe V1235 P14854
B6H83 21236 BUEU6
o84 BLl237 B2%235
geay v124¢ 125232
V686 P1241 177740 SC3
B6B7»
V688« INCREMENT AND QUTYPUT
B6B9*
P98 Dl242 BOOAVO +64CH
D691 B1243 065242
w692

w1244 V14654

ocY @& TEMPORARY STORAGE
ocyY @ TEMPORARY STORAGE
ASC 5,0UTPUT =

ncT @
LDha 00

ASC &, INPUT =

ocyY @
Lna 6]
ASC 1¥,BEGIN PUNCH AND RFAD

ocyY @
LDA PARML
ASC 9,END PUNCH AND READ

ocT @

LDA PARM2

NOP ENTER SUBROUTINE
CLA

LDB SC3

JSB OYNA QUYPUT ZERO
INBR,SZR 32 ZEROS?

IMP wwD NO,

JMP ZEROS,1 YES, EXIT SURROUTINE
OCT V77749

A REG, 64 TIMES

NOP ENTER SHBROUTINE
LDR SC4 RESET CritlaTeR
J8HR OYnNa BuTPOT s
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PAGE 9815 AUl

POYS A1245 V62004 TNA INCREMENT OUTPUT WORD
@o94 B1246 QU6R06 INB,SEB 64 CHARACTERS?

W65 B1247 V25244 JMP we3 NO,

¥696 ©1250 014729 JSB EOL YES.

U697 B12%1 125242 JMP ,64CH, T EXIT ROUTINE

V698 V12352 177798 SC4a ocT 177730

We99w

P70B«READ AND CHECK 64 CHARACTERS

B701w

0702 V1253 008880 REACH NOP ENTER SUBROUTINE

0783 21254 065252 LDB SC4 RESET

0784 01255 075306 STR M64 CHARACTER COUNTER
R70% V1286 014854 P8 J8B UYNA READ A

0786 21257 106549 LIB3 LIB @ CHARACTER

U707 V1260 VL5117 JSB PARE EXIT ROUTINE?

¥708 ¥l2hnl B54001 CPA 1 NUO, ERROR?

B709 V1262 925264 JMP wa?2 NOD,

@718 281263 015136 JSB POE YES. PRINY DUT ERROR
¥711 01264 002024 INA INCREMENT REFERENCE
w712 D1265 A353u6 187 M64 64 CHARACTERS?

B713 d1266 ¥25256 JMP P8 NOD,

w714 81267 071347 STA ASHt1 YES, STORE &

R715 @1270 @bAar sy LDA CR CHECK FOR

2716 21271 N14654 JSB8 QYNA CARRIABE

©717 21272 186540 LIsd4 LIR @ " RETURN

@718 @1273 e50041 CPA 1 FRROR?

¥719 BLl274 w25276 JMP =42 NO,

@720 91275 315136 JSB POF YES., PRINT DUT ERROR
w721 21276 264732 LDA LF CHECK FOR

R722 41277 V14854 JSB UYNA LINE

B723 V1340 186500 LIe5 LIR ¢ FEED

#7224 21381 8500014 CPA | ERROR?

8725 01302 025304 JMP #42 NO,

“726 01383 B15136 JS® POE YES., PRINT DUT ERROR
@727 21394 261387 LDA AS{! RESTORE A

w728 91395 125253 JMP R64CH,! EXIT SURROUTINE

8729 21396 177708 M64 0CT 177700

B7306 P1347 00BAVO ASil OCT @ TEMPORARY STORAGE
0731

YRYE

@733

W?34«PRINT AND KEYBOARD KOUTINE

N735

€736 01310 000ADPYY PAK NOP ENTER ROUTINE

w737 Bi1311 1a779¢@ cLe o,cC INITIALIZE, INTERRUPT OFF
¥738 21312 060676 LDA SOYN PREPARE

#7239 21313 078675 STA UYN TO PRINTY

A7490 V1314 261371 LDA Slo PRINT FIRSY

07414 091315 014733 JSR SMPOC PAK MESSAGE

M742 21315 019432 JSB PRALL PRINT 64 ASCII CHARACTERS
w743 V1317 615432 JSB PRaLL PRINY 64 ASCI] CHARACTERS
w744 21320 B1472¢ JSBR EOL LINE FEED

#7455 N1321 #1534 JS8 PAKE EXIT ROUTINE?

@746 Q1322 p61414 LDA Slte NDO, PRINT SECOND
N747 BL3I23 2147353 JSK SMPOC PAK MESSAGE

w748 91324 Vol116 P9 LDA INN PREPARE TN READ

4749 21325 102642 COTAS O0OTA IN FROM KEYROARD

-18-



PAGE Qu1en #01
A758 @dl326 V1H93S48 Fily JgB PAKE
w751 @1327 193798 STCCS STC @,C
B752 B1330 NA6430 CLB
Vw753 Bl1s3] WVi446) JSR TOS
U754 V1332 425334 IMP we?
755 V1333 225326 JMP P11
B756 V1334 106508 LIs6 LIB @
B757 ©B1335 0609081 LDa 1
B758 ©1336 U146%4 JSR NYNA
8759 21337 ¥25324 JMP PQ
B760*
P761»PRINT AND KEYBOARD EXIT
6762«
8763 01346 YVB¥IB PAKE NOP
$764 V1341 V71162 STA ASa
8765 V1342 V14445 JSR MONE
G766 V1343 06821 LA BITSH
B767 DB1344 V02011 SLA,RSS
8768 01345 025350 JMF we3R
769 D1346 261162 LDhA ASQ
B7790 ©B1347 125340 JMP PAKE, I
w771 B135¢@ ©vi4a728 JSR EOCI
w772 V1351 v614351 LhA SItg
B773 V13%2 V14733 JSR $mpOC
w774 01353 1253148 JMP PAK, !
B77% ¢1354 A41145 PFARKML ASC

1358 V43511

1356 RA7p4AR

01357 @52122

1360 V44516

Bl13al N52040

B136h2 VB4BBLE

V1343 B4a?27n40

V13864 245595

81385 854842

1366 N4759A%

313867 w5114
@776 Dl137¢ Aaapad ocY @
w277 w1371 P6L3IH4 S19 LDA PAKM]
w778 V1372 V52523

1373 V42444

Wix74 H455u5

V1375 054592

B1376 647591

w1377 051104

Bl1ape 028123

Alapl B4A611L7

Wiame 853514

1403 254440

B1404 0240565

Dlrapgh P20103

Qlacée B4aA4123

dlLdu7 227207

Blati? B5159%

1411 B481496

Wi4a12 124440
W779 ©Bl1a13 PBodngu ocT @

ParkmMe ASC 17,USE KEYBOARD SLOWLY

EXIT ROUTINE?
NO, WaIT
FOR INPUT
ANY INPUT?
YES,
NO,
LOAD DATA INTO B
PUT B INTO A
OGUTPUT A
READ NEXT CHARACTER

ENTER SUBROUTINE
STORE A
CHECK Sw,
EXIT THIS
ROUTINE?
YES,
MO, RESTORE A
EXIT SURROUTINE

REG.

PRINYT THIRD
. PAK MESSAGE
EXIT ROUTINE

12,BEGIN PRINT AND KEYBOARD

(5 CHS,/S8EC,
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PAGE @217 »at

Mb1372
42516
842940
859122
B44516
BH2m40
P42516
B42g4p
245509
854592
347541
051124
Aoaann
V61415

Siiv

LDA PAaxMm2

PAKM3 ASC 11,END PRINT AND KEYBOARD

Silt

#765«PRINT ALL CHARACTERS

boapap
061440
215442
Q61444
015442
125432
B80300
goR240

PRALL

SC5
SCe

0eT B
LDA PAKM3

SUBROUTINE

NOP

LDhA SCS

J8B ,32CH
LDA SCs

J8R ,32CH
JMP PRALL,I
ocYT 3a@w

0CcT 240

B796%PRINT 32 CHARACTERS SUBROUTINE

Q760 VBl4a14
v781 b1dih
wid16
wia17
wiaze
1421
1422
"1423
1424
114298
01426
1427
4782 81430
d/783 DiLasl
B784x%
“7 86w
r787 niaze
w788 N1433
U789 V1434
B79¢0 0143%
@791 ¥1436
w792 ©1437
4793 #BAl4aae
Vw799 0la4t
B79Hw
N797 =
@798 01442
9799 B1443
v8ge Plaad
0881 D1445
2802 Pladas
naeE3 91447
esp4 Dilase
a8ansd d1ast
Bsa6 ©B14%2
2ap7 BLAS3
vao8 V1454
Wai9

ARvnde
w75454
865241
V14654
Bozaug
BasEN36
225445
a14720
65454
125442
BeAARY

*x  NO ERRORSw

.32CH NOP

BS2

STB #8382
Lp8 SC3
JEB OYNA
INA
INB,SZB
JMP %=3
JSB EOL
LDB BS?2
ocT ©
END

ENTER SUBRUUTINE
PRINT FIRST

LINE OF CHARACTERS
PRINT SECOND

LINE OF CHARACTERS
EXIT SURROUTINE

ENTER SUBROUTINE
STORE @

RESET COUNTER
PRINT A

INCREMENT A

32 CHARACTERS?
NO, PRINT NEXT CHARACTER
YES, LINE FEED
RESTORE 8

EXIT SUBROUTINE
TEMPORARY STORAGE



2115A/14A BUFFERED TELETYPE TEST

BINARY TAPE - HP20420B
SOURCE TAPE - HP20L7L4B

SOURCE LISTING - HP20420BL






PAGE 0801 '?0#&05

el ASFB,A.B.L
»» NO ERRORSw»



PAGE @802 #0}

2001 ASFB,A.B.L

PR02w

00O3»

o4

OP05«BUFFERED TELETYPE DIASNOSTIC 2115714 @7/08/68
006w

2007 =

PRQ8»

QOO9»STARTING OCTAL ADIRESS = 1Qu
PA10weanw

P311+THE FOLLOWING SWITCH REGISTER SETTINGS
PA12»ARE USED FOR PROGRAM CONTROL

BB13w

P214«B8IT © = § «>» HALT AT BEGINNING OF PROGRAM

PUIS*BIT | = § w> HALT AT ERROR BUFFER

BP16+BIT 2 = 1 «> SULPPRESS MESSAGE PRINTOUT

0817«BIT 3 = { «» PERFURM BASIC TEST ROUTINE

P318+*BIT 4 = | «» PERFURM PUNCH AND READ ROUTINE
PR19«BIT 5 = | w>» PERFORM PRINT AND KEYBOARD ROUTINE
0020 nnw

0821

go22w

2823+MAIN PROGRAM

0024«

8025 Qo077 ORG 778

9926 00077 102008 ENIL HLY O

Pe27 08100 107700 cLec e,C INITIALIZE, INTERRUPT OFF
op28 PO18) 10250} LEiA PUT TTY

0029 0Q1v2 V10141 ANL MSK@Q ADDRESS

o330 00123 V78363 8TA BTA INTO ALL 170
0831 00104 214203 J8@& INIT INSTRUCTIONS
P32 001285 064142 LDR M7 PREPARE

2933 00106 0960143 LDA KIS TRAP

0034 00107 0701141 §TA »e2 FOR

2635 00110 060144 LDA kI ILLEGAL

8036 02111 870010 ST4 108 INTERRUPT
2037 09112 034111 182 #={ FROM

9938 00113 002004 INA ANOTHER
8039 00114 006006 INB,828B DEVICE
P340 00115 024111} JMF wa=4d

Pov4] 092116 068407 LDaA 11J PREPARE ILLEGAL TTY
2042 20117 Q70000 STAL STA O INTERRUPTY TRAP
0243 00120 9814752 JsS8 EOL LINE FEED

0044 P0121 060123 LDA we2 HALT TO CHOOSE

2045 00122 0964123 LDB wef SWITCH REGISTER
0046 00123 102001 LT OPTIONS

P47 90124 014145 MPY JS& MODE CHECK SW, REG,

048 00125 060177 LDAa BIT3 PERFORM

0049 081206 0000190 LA BASIC TEST?

2959 00127 014304 JSB BT YES.

251 090130 014145 JS& MODE NO, CHECK Sw, REG,
op82 00131 6690200 LDM BITA PERFORM

Pa53 00132 vovD10 8LA PUNCH AND READ?
o054 00133 015056 JSg8 PAR YES,

2255 00134 214145 J8@8 MODE NO, CHECK SW, REG,
0356 00135 060201 LDs BITS PERFORM

057 00136 0oeoto 8LA PRINT AND KEYBOARD?



PAGE 0003 »01

215342 JSB
024124 JMP
0R0v@77 MSke ocC)
177711 wm67 ocY
@700108 MIS 87
102810 M1 WLT

REGISTER MCNITORED

PAK
MPY

77
177711
188
108

PP66*FOR CURRENT OPERATING MODE

@058 w0137
Wa%9 poLa@
0060 0uv14)
d06y 00142
0p62 00143
0063 93144
0064

GO6SwSWITCH
0O67

0068 00145
0069 03146
ve’e a@o147
P74 044150
0e72 @015}
Pe73 00152
0074 00153
Ba75 ©0o154
PY76 00158
w77 0B156
078 00157
0e79 002160
080 00161
o8y 00162
0082 @80163
o83 00164
#0084 0O165
e8s 080166
0086 @0167
0087 o0o17e
088 20171
089 90172
009 02173
0091 Pdt74
0092 00175
0093 @176
0e94 @0177
0095 20200
0096 @2201
0097 @0202
0008

0099«

209prP0 MOLE MOP
270173 8T
1923501 LI
0790174 874
eei13ee0 RAR
870175 AL
001300 RAR
070176 8T4A
po1300 RAR
e7e8y77 874
Po1300 RAK
870200 T
001300 RAR
070201 874
060174 LDa
ep2d11 SLa,
02417} JMP
268202 LDaA
064202 LD8
024077 JMP
960173 LDA
124145 JMP
200000 ASe oc?
epooee BI1T@ CCY
eeomeo® BITL CCT
bo0oVOe Bll2 GC?
od0ePe 81713 0OCTY
000000 8174 0©CY
o000ve BITS5 OCT
0001900 HAL ] oh |

@100« INITIALIZATION ROLTINE

0101w

ASQ
1
BITO

BITH
BIT2
8IT3
8IT4

BITS
BlTO
RSS
"o d
HAD
HAD
END
ASO
MODE. I

—_ 00888 ®

YES.
NO.

ENTER SUBROUTINE
STORE A
EACH 81T
FROM THE
SWITCH REGISTER
18 ROTATED
INTO THE
LEAST SIGNIFICANY
POSITION AND
STORED IN THE
STORAGE LOCATION
BEARING ITS NAME

HALT AT BEGINNING
OF PROGRAM?
NO,
YES, LOAD A AND B
WITH t@0
AND HALT
RESTORE A
EXIT SUBROUTINE
TEMPORARY STORAGE

0102+THIS ROUTINE ADDS THE BLFFEREN TELETYPE ADDRESS To
@103«ALL [1/0 INSTRUCTICNS,

0ie4e

@105«

2106 00203
0107 00204
0108 00205
0109 00206
0110 @0207
P111 00210
P112 00211
113 00212

D114 00213

00000 INIT NOP
17700 cLe
014274 Js8e
102300 8FS8
0703490 8TA
078347 8Th
0708357 874
070401 8§74
070512 874

2,C
ADIN

SFS1
SF82
SFS3
S§FS4
SFSS

ENTER ROUTINE
INITIALIZE, INTERRUPT OFF
PUT TTY ADDRESS

INTO SFS INSTRUCTIONS



PAGE

0115
2116
e117
2118
0119
2129
v121
o122
8123
2124
2125
0126
0127
0128
2129
0130
2131
p132
2133
0134
0135
0136
w137
0138
8139
6140
2141
p142
0143
2144
7145
@146
w147
B148
@149
2150
v131
2152
2153
@154
0159
0156
w157
0158
0159
p1é0
9161
w162
@163

poe4 #o|

20214
ee21%
ev216
pe217
vd22e0
00221
pe222
02223
90224
2822%
20226
ee227
gaase
08231
@d232
¥0233
80234
8A235
PQ236
08237
20240
90241
00242
00243
V244
00245
Pa246
po247
va250
08251
00252
00253
09254
0025%
20256
00257
08260
90261
0d262
Pa263
02264
032653
80266
Po267
ee27e
00271
00272
09273

014274
182200
270334
B70344
270354
878375
014274
102600
070415
870450
87047
879713
879716
0713%7
814274
103700
070417
070717
971361
014274
146700
070420
014274
182700
070353
270500
014274
103100
870343
214274
102100
870366
214274
106500
070451
070472
e7a%01
871122
071311
071324
e71332
071366
014274
@700v0
e7e147
870364
070374
124203

JSE
SFC
8§TH
STa
8§TA
874
JSH#
CTa
8§74
8§T»
874
8T4A
8Ts
§TA
Jss
8TC
8TA
8TA
STA
Jse
cLe
STA
Jse
87C
§TA
8§Ta
JS8
CLF
874
Jse
8TF
§TA
JSR
Lie
§TA
ST
STH
STA
8§T»
§TA
8§Ta
8§74
Jse
874
8TA
§7»
8§74
JIMP

ADIN
0
SFC1
§FC2
SFC3
SFC4
ADIN
e
0TAL
0TA2
OTA3
OTA4
OTAS
0TAG
ADIN
e,C
STCCH
sSTCC>
STCCR
ADIN
e
CLC!
ADIN
")
STC!
§TC2
ADIN
e
CLF1
ADIN
2
STF{
ADIN
¢
LIBY
Lig2
LIB3
LIB4
LIBS
LIB6
Liez
LiBs
ADIN
[
STAL
§TA2
STA3
INIT. 1

#164%ADDRESS INCLUSION SUBROLTINE,
0165«THE BUFFERED TTY ADDRESS IS PUT INTO
@166+THE INSTRUCTION FCLLOWIMNG JSB ADIN,

0167
0168
0169
vi7a
9171

eu274
a827%
84276
Bo277

P0onve
168274
pie302
030303

ADIN

NOF
LD4
ANT
10k

ADIN.]
MSK1
BTA

PUT TTY ADDRESS
INTO SFC INSTRUCTIONS

PUT TTY ADDRESS
INTO OTA INSTRUCTIONS

PUT YTY ADDRESS
INTO STC,C INSTRUCTIONS

PUT TTY ADDRESS
INTO CLC INSTRUCTION

PUT TYY ADDRESS
INTO STC INSTRUCTION

PUT TTY ADDRESS
INTO CLF INSTRUCTION

PUT TTY ADDRESS
INTO STF INSTRUCTION

PUT TTY ADDRESS
INTO LIB INSTRUCTIONS

PUT TTY ADDRESS
INTO STA INSTRUCTIONS

EXIT ROUTINE

ENTER SUBROUTINE
BRING 1/0 INSTRUCTION INTO A
ADD TTY ADDRESS

TO INSTRUCTION
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Pi72 08300 034274 182 ADIN EXIT

0173 08301 124274 JMP ADIN.I SUBROUTINE

0174 00342 177700 MSKLI OCT 1777080

#4175 00333 000002 BTA oct @ TYY ADDRESS STORAGE
2176+

0177«

2178

P179%BASIC TEST ROUTINE

P180w

@181«THE FOLLOWING TESTS THE FLAG, CONTROL,
0182«AND INTERRUPT CIRCUITRY

9183w

@184 00324 082020 BY NOP

2185 00305 1087709 cLe e,C INITIALIZE, INTERRUPT OFF
2186 00306 060730 LDA SOYN RESTORE

@187 ©8307 070727 874 OVYN OUTPUT CODE
2188 00310 060653 LDA SII PRINT FIRST

0189 00311 014765 JS8 SMPOR BT MESSAGE
01990 08312 006400 cLe CLEAR

0191 90313 074620 87O Ef ERROR

2192 08314 074621 sTE E2 BUFFER

2193 08315 074622 8T8 E3

@194 @8316 074623 8T8 E4

0195 90317 074624 8T8 E5

2196 00320 074625 STe E6

@197 08321 074626 8Te E7

2198 08322 074627 $Te EL10

0199 ©9323 074630 $T8 El

2200 ©V324 07463} 8T8 E12

9201 08325 074632 8T E13

0202 00326 074633 5T6 Efd

2203 ¢0327 074634 $T8 EL5

0204 @833¢ V74635 8T8 E16

9205 008331 074636 ST8 E17

@206 ©8332 074637 STE 1A

@207 00333 0060A04 IN8 INCREMENT ERROR CODE
@208 080334 1@22090 SFC1 SFC @ FLAG CLEAR?

#9209 ©d335 V24337 IMP w42 NO,

0218 00336 074620 STe EI YES, ERROR 1
P211 08337 006004 INB INCREMENT ERROR CODE
2212 00340 102300 SFS1 SFS @ FLAG SET?

2213 00341 074621 5T0 E2 NO, ERROR 2
@214 020342 006804 INS YES,

@215 08343 103308 CLF1 CLF @ CLEAR FLAG

@216 08344 1P220@ SFC2 SFC @ FLAG CLEAR?

0217 908345 074622 8T8 E3 NO, ERROR 3
0218 00346 006804 IN® YES.

@219 ©@347 102300 SFS2 SFS @ FLAG SET?

0220 PO3I5P 824352 IMP we2 NO,

@221 ©0351 074623 §T8 E4 YES, ERROR 4
#222 008352 G06M04 IN®

2223 ©0353 102708 STCL STC @ SET CONTROL

@224 090354 102200 SFC3 SFC @ FLAG CLEAR?

2225 00335 074624 8T8 E5 NO, ERROR 5
2226 Q0356 006004 INB YES,

2227 ©8357 192308 SFS3 SFS 0 FLAG SET?

0228 00367 PR24362 JME we2 NO,
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P229 00361 074625
0230 00362 006004
8231 00363 060406
0232 0d364 270000
0233 088365 102100
0234 03366 102100
B235 ©@367 000000
2236 0337¢ Q00vnde
0237 00371 874626
2238 03372 006004
9239 00373 060407
0240 00374 070000
8241 ©V375 (02200
0242 vA@376 024400
9243 Q2377 074627
0244 00420 006004
0245 00491 102300
0246 V0402 V74630
0247 Q0403 006004
8248 00404 U7441%0
B249 00405 024411
2250 008406 024372
92%1 00437 014533
92%2 00410 G@0Q00
0253

B254«THE FOLLOWING
8255«

6256 0041l 000000
8257 00412 107700
0258 0PA413 102100
8259 0@4l14 060440
0260 00415 192600
R261 00416 006444
0262 00417 103700
0263 90420 106700
G264 00421 014511
0268 00422 024424
0266 00423 024426
22067 82424 064410
0268 00425 074631
8269 00426 034410
0276 00427 000000
0271 00430 064442
0272 00431 01451
0273 BR432 024435
0274 QUVA33 064410
P275 0U434 074632
P276 20435 034410
P277 00436 000000
0278 Q0437 024443
8279 ©0449 100000
0280 00441 150000
6281 00442 177040
n282+

0283+THE FOLLOWING
0284

0283 00443 000000

§TA2

STF1

P

STAS
SFC4

SFS4

1J1
Ity
ERANO

3
INE
LDA
STA
STF
STF
NOP
NOF
sTe
INB
LDA
STA
8FC
JMP
8T8
ING
§FS
8T
INE
8T8
JIMF
JMP
Jse
oct

t6

1Jt

e7

11J
e
@
"2
EL@

0
€1t

ERNO
Tour
P
ILINTY
e

YES, ERROR 6

PREPARE TO TEST
INTERRUPY SYSTEM
TURN ON INTERRUPT SYSTEM
SET FLAG
WAIT FOR
INTERRUPT
NO INTERRUPT = ERROR 7
INTERRUPT ENTRY
RENEW ILLEGAL
INTERRUPTY TRAP
FLAG CLEAR?
NO,
YES, ERROR 1@

FLAG SET?
NO, ERROR 1t
YES.

STORE ERROR CODE

ERROR CODE STORAGE

TESTS THE TIME FOR OQUTPUTING ONE CHARACTER,

TOLT

0TAl

§TCC1
CLCH

ONB
foct
T0C2

NOF
cLe
8TF
LDa
0Ta
LD®
§TC
cLc
JSB
JMP
JMP
LD8
8T8
182
NOP
LD8
Jse
JMF
LD8
sT@
181
NOP
JMP
(o] ol |
cct
(¢f ok ]

e,C
e
ONN
)
TOCt
e,C
')
T0S
"2
"3
ERNO
El12
ERNO

T0C2
108
LR ]
ERNO
EL3
ERNO

DT

100020
1500u0
177040

INITIALIZE, INTERRUPT OFF
INTERRUPT ON
PUT INTO OUTPUT, NO

PRINT, NO PUNCH MODE
CHECK

LOWER

TIME LIMIT

FLAG SET?
YES. DATA CLOCK TOO FAST
NO, '
ERROR 12

INCREMENT ERROR CODE

CHECK UPPER
TIME LIMIY

FLAB SET?

YES, TIMING OK

NO, DATA CLOCK TOO SLOw
ERROR 13

INCREMENT ERROR CODE

OUTPUT,NO PRINT, NO PUNCH
TIMEOUT CONSTANT ¢
TIMEOUT CONSTANT 2

TESTS THE EIGHT BIT DATA BUFFER,

DY

NOF
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0286 008444 107700 cLe 6,cC INITIALIZE, INTERRUPY QFF
0287 00445 002400 CLaA

0288 00446 @704065 P2 8TA CURNWN CUTPUT THE

0289 00447 Q10463 AND M8K2 CURRENT

0290 Q0450 102600 O0TA2 OFa @ WORD

2201 00431 j065¢8 LIB1 LID 2

0292 00482 050001 cPs 3 INPUT = OUTPUT ?
0293 00433 024486 JMP #e3 YES.

2294 00434 8060410 LDA ERNO NO, ERROR 14

9295 00455 070633 8TA Ef4

0296 00456 260465 LDA CURMWN INCREMENT

0297 00437 002006 INA,8ZA CURRENT WORD

0298 00460 024446 JMP P2

0299 0BR461 034410 182 ERNO INCREMENT ERROR CODE
0300 00462 024467 JMP CET

@301 ©@463 888377 MSkz O0CV 377

0302 00464 000200 MSK3 OCT 200

0303 PP465 202000 CURWD oCT @

0304 00466 @2000@ NBE OCY @

@305

@306¢THE FOLLOWING TESTS TWE CLOCK ENABLE FLIP<FLOP
0307«

2308 00467 107700 CEY cLe o,C INITIALIZE, INTERRUPT OFF
8309 00479 060440 LDA ONN PUT BUFFER INTO “OUTPUT, NO
2310 094731 102600 OTA3 0Ys @ PRINT, NO PUNCH®™ STATE
9311 00472 106808 LIS2 L1I® @ FLIP=FLOP

9312 00473 00602} 880 ,RS8S " SET?

0313 00474 024477 JMP #e3 NO.

314 23475 068410 LDA ERNO YES. ERROR 118

8315 ©0476 970634 8$YA EAS

2316 00477 034410 182 ERNO INCREMENT ERROR CODE

2317 00800 102709 S8TC2 8YC @ SEY FLIP=FLOP

8318 Q0001 106300 L1I1B3 LI6 @ FLIP=FLOP

8319 00302 0006020 888 SET?

2320 00583 924806 JMP #43 YES.

2321 00504 060410 DA ERNO NO, ERROR 6

8322 003503 870638 $TA EQG

8323 00806 1877009 cLe e,C INITIALIZE, INTERRUPT OFF
9324 008507 014322 JS8 EBM HALT AT ERROR BUFFER?
2325 00510 024345 JMF POUT NO,

2326+

0327«FLAG TIMEOUT SUBRCUTINE

2320

B329«TIMEQUT CONSTANT IN &

8338+1F ®FLAG"™ BEFORE T11IMEOUT, EXITY TO YOS, 1IF NOY,
B331+EXIT TO TOS ¢ 1, ONE ITERATINN = 6,4 MICROSEC,
6332

8333 00511 sesees 708 NOP ENTER SUBROUTINE

6334 00512 102300 8FS3 SF8 @ : FLAG SET?

0335 00013 024815 JNP ee2

8336 00814 1248114 JMP TOS,1 YES, EXIT THROUGH TOS
6337 005185 006ses ING, 8128 NO, TIMEOUT YET?

2338 00916 024512 JMP SFS5 NO, REPEAT

0339 90517 034811 182 108 YES, EXIT

2340 00520 000000 NOP THROUGH

2341 008521 124511 JMP TOS,? T08 + |

2342«
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0343+ERROR BUFFER HALT SUBROLTINE

B344e ’
0345 90522 o060 ECak NOP ENTER SUBROUTINE
0346 00523 070832 8TA ASY STORE A

0347 00%24 014148 J88 MODE CHECK 8W, REG,
2348 00325 0060175 LDs BITI HALT AY

8349 00526 080010 8L4 ERROR BUFFER?
2350 00527 014614 J88 POF YES,

0351 003539 260532 LDA ASY NO., RESTORE A
8352 00331 124322 JMF EBH,1 EXIT SUBROUTINE
0353 00532 000000 ASH ocY @ TEMPORARY STORAGE
B354«

0355« ILLEGAL INTERRUPT SUBRKOQLTINE

0356

0357«FOR AN ILLEGAL TTY INTERRUPT, THE PROGRAM ADDRESS 1S SAVED,
0358

0359 08533 000009 ILINT wNOP ENTER SUBROUTINE
0360 06534 070543 STA AS2 STORE A

2361 00535 46@533 LDA ee2 STORE PROGRAM ADDRESS
0362 00536 070637 §T4 1A

0363 00537 060544 LDA IE STORE

P364 00540 070636 8T EL7 ERROR 17

0365 00541 060343 LDs AS2 RESTORE A

0366 00542 124533 JMP ILINT,1 EXIT SUBROUTINE
03867 ©0543 200000 A2 oct e

TEMPORARY STORAGE
8368 00544 000017 IE oct 17 :
2369
@37@«THE FOLLOWING PRINTS OUT THME RESULTS OF THE BASIC TEST,
@371+IN CASE OF FAILURE TO PRINT OUT, THE PROGRAM
@372«HALTS AT THE BEGINNING OF THE ERROR BUFFER.
B373+PRESSING "DISPLAY MEMORY® WIL! SHOW WHICH ERRORS OCCURED.,
8374¢ |
8375 00545 000080 POLT NOP

0376 090846 107780 CLC eo,C INITIALIZE, INTERRUPTY OFF
8377 083547 006400 cLs

0378 003559 014811 JS8 YOS FLAG SET?

8379 00551 824583 JMF 002 YES,

8380 00592 @14614 JS3 POF NO, HALY AT ERROR BUFFER
0381 00533 B60668 LDA 8C2 PREPARE YO

2382 00554 970666 8TA Mi6 PRINT OuY

2383 POSSS 060667 LDs 813 ERROR CODES

0384 020556 270537 8TA P4

03835 00857 064620 P4 LD EI LOAD B WITH

9386 00568 034857 181 eay ERROR STORAGE

0387 00361 006002 826 ZERO?

9388 002362 @24366 JMP aed4 NO,

P389 QO8O3 034666 182 M6 YES, PARTIALLY DONE?
0398 @0564 024587 JMP P4 NO.

2391 905635 0248574 JMP PS YES, CHECK INTERRUPT ERRORS
8392 #9566 660670 LDA E PRINY

B3I93 00867 014706 JS& OYNA ouY

B394 09572 014733 JS8 POUT> ERROR

B395 00871 014752 JSEB EOL CODE

D396 0@0S72 014822 Jsé EBH HALT AY ERROR BUFFER?
0397 00873 0824563 JMP e=ipRm NO,

B398 00574 064636 PS5 LD EL7 Ei7 = 97

P399 0O57% 006963 8Z8,R8S
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o400
g40!l
o402
2403
0404
0405
2406
oap7
o408
9409
Paje
041t
D42
2413
8414
0415
0416
0417
0418w

0009 #01%

eas7é
0es77
29600
po6nt
P0602
Ce603
00604
e860s
e060é
20607
006180
ee6114
08612
20613
se614
20615
00616
oeé617

024610
P60670
014706
014733
060708
o15003
060637
015026
014782
014782
060664
014765
014522
124304
ooeepe
060614
864614
102088

P41 9«ERROR BUFFER

0420
g4z}
0422
2423
2424
0428
0426
0427
p428
2429
8430
0431
8432
2433
0434
2435
2436
0437
2438
0439w
0440

P44
0442
0443

ed620
ed621
00622
08623
ed624
00628
00626
80627
00638
006314
00632
08633
00634
Pa638
80636
00637
00640
02644

90642
20643
Q0644
006485
ea640
00647
ee6s80e
00651
#9652
22683
g06854
0065%
28686
00657
00660
00661
00862

2004909
seeeee
s0d000
eee0e0
eeoeoe
oeeeoe
oeoeoe
eoeoee
geeeoe
oceoee
2004d00
ecooe0
oevaee
eoecoe
oeseee
Pe0oee
177777
024124

041105
043511
047040
eat101
85186141
041440
852145
851924
eeo0ee
062642
242816
042p40
D4110}
251531
D41440
032105
251524

Pé

POF

E1

EI
E4
ES
ES

Ere
Eil
E12
€1
E14
E18
EL6
€17
IA

BTM1

SIt
8Tr2

JuP

LDA

Jse
J88
LD
Jad
LDA
JSe
Jss
Jse
LDA
JSe
J8é
JIMP
NOF
LDs
LD®
LY

ccv
ccy
oc?
ccy
occt
oc1l
ccY
ac?
ocy
cCcY
oc?
oc?y
ocT
oct
oct
ocY
ocT
JMP

ASC

ocY
LDA
ASC

Pé

OYNA
POUT2
si4
MPO
1A
oPA
EoL
EoL
812
SMPOC
EBH
BT,1

[ T3]
tw?
558

177777
MNP

YES.,
NO.
PRINY OUY
ERROR CODE
AND
PROGRAM ADDRESS
WHEN ERROR
OCCURRED
LINE FEED
LINE FEED
PRINT SECOND
BT MESSAGE
HALY AT ERROR BUFFER?
NO, EXIT ROUTINE

PUT PROGRAM ADDRSSS
FOR PRINT FAILURE
INTO A AND B

SFC TRUE AFTER cLC e,C

SFS FALSE AFTER cLc ¢,cC

SFC FALSE AFTER CLF TTY

SFS TRUE AFTER CLF TvY

SFC FALSE AFTER CLF TTY AND 8TC
SFS TRUE AFTER CLF TTY AND STC
NO INTERRUPT AFTER STC TTY,S8TF @
SFC TRUE AFTER INTERRUPT

SFS FALSE AFTER INTERRUPY

DATA CLOCK ON TTY BOARD TOO FAST
DATA CLOCK ON TTY BOARD YOO SLOW
DATA BUFFER ERROR

CLOCK ENABLE FLIP=FLOP SEY

CLOCK ENABLE FLIP«FLOP NOT SETY
ILLEGAL INTERRUPT FROM TELETYPE
PROBRAM ADDRESS AT TIME OF Ef7
ERROR BUFFER TERMINAITON

RETURN TO MAIN PROGRAM

8,BERIN BASIC TEST

)
BTYMY

7,END BASIC TEST
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0444
D44l
8446
0447
0448
0449
0450

0451
0432
0453~

00663
22664
20665
00666
00667
goe7e
0067}
83672
23673
00674
#3675
03676
eae77
gazee
go7oy
vo702
8703
03704
08705

oooeee
060654
177762
oo0a00
264620
220385
g20040
020120
e51117
043522
040515
026101
242104
25110%
251523
0200875
220040
oe0a00
060671

81z
§C«¢
Mi€
s$I3

PRAD

814

cct
LDA
oc?
ccY
LD®
oct
ASC

ocT
LDA

e

BTM2
177762
e

El

Jes
11,

e
PRAD

PROGRAM ADDRESS =

B454«PRINT LEAST SIGNIFICANT 8 BITS OF A,

0435
p4a56
8457
0458
0459
0460
0461
0462
8463
0464
04085
0486
0ed7
84068
0459
0470
0471
day2
0473
0474
0478
0476
0477

8a7a6
eeze7
ea71e
89711
08712
98713
80714
08718
09716
eary?
soy72e
09721
e08722
saz23
00724
88728
08726
8727
09739
20734
88732

o000e0
107700
870731
874732
068727
182609
960731
910403
1ez6ae
1903700
686400
014511
024724
914614
060731
064732
124706
120000
120000
80060
eoeese9

B478«PRINT OUT TWO

0479
9400
B4dt
0482
0483
0434
04438
0486
0487
0488
8439
2490

88733
00734
#8736
00736
00737
00740
0874}
0d742
00743
038744
0a745

s8080P
sceney
esi100
e0i100
eni109
910754
230750
014706
L LT[ B
218751
238750

CYMA

0TA4

0TAS
sTCC2

oYM
SOYN
AS3
881}

NOP
cLe
8TA
ST
LDa
0TA
LDs
ANE
0ovs
8§TC
cLe
J88
JMP
J88
LDs
LD8
JMe
ecy
Qc?Y
cCY
cCcY

e,c
AS3
881
QYN
e
AS3
M8k2
e
e,C

T0S
"2
POF
ASJ
881
OYNA.]
12008n0
120009
]

L

OCTAL NUMEBERS

POLT2

NOF
LDa
ARS
ARS
ARS
AND
10R
JS
LDA
ANT
10R

MSKSD
MSK4
OYNA

M8KS5
MSK4

ENTER SUBROUTINE
INITIALIZE, INTERRUPT OFF
STORE A
STORE B
PUT BUFFER INTO OUTPUY
AND PRINY MODE
RESTORE A
OUTPUT LEAST
SIGNIFICANT 8
BITS OF A

FLAG SET?

NO, HALT AT ERROR BUFFER
YES, RESTORE A

RESTORE 8

EXIT SUBROUTINE
OUTPUT,PRINY,NO PUNCH

TEMPORARY STORAGE
TEMPORARY STORAGE

ENTER SUBROUTINE
OUTPUT
FIRST
NUMBER

oUTPUY
SECOND
NUMBER
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0491 807406 014700 JSB OYNA
0492 00747 124733 JMP POUTS,1
0493 00750 000200 MSK4 O0OCT 26¢
0494 080751 000807 NMSKS ©CT 7

0495y

0496«END OF
8497

LINE SUBROUTINE

EXIT SUBROUTINE

0498 00752 000009 EOL NOP ENTER SUBROUTINE
2499 @@7853 870762 ‘8TH AS4H STORE A

25008 00734 060763 LDa CR CARRIAGE

2581 QO275% 214706 JSB CYNA RETURN

68%02 0A7%6 060764 LDa LF LINE

%83 00757 014706 J88 OVYNA FEED

o504 00760 060762 LDA ASa RESTORE A

0505 08761 1247852 JNP EOL,? EXIT SUBROULINE
2506 09762 000000 ASd ocT ¢ TEMPORARY STORAGE
92587 904763 000215 CR oCY 219

0508 00764 000212 LF 6CY 212

2509w

P510«SUPPRESS MESSAGE PRINTOUT CHERK SUBROUTINE

B511»

9512 ©0765 200000 SMFOC NOP ENTER SUBROUTINE
8513 00766 @71002 8TA ASS STORE A

P514 @0767 014145 J88 MODE CHECK SW,. REG,
6815 60770 060176 LDa BIT2 SUPPRESS EXCESS
8516 06771 as2e01y ‘SLA,RSS PRINTING?

0817 98772 024778 JMNP a3 NO,

9518 08773 861082 LDA ABS YES, RESTORE A
8819 08774 1247653 JMP SMPOC,] EXIT SUBROUTINE
2320 08775 061082 LDA ASS RESTORE A

0821 08776 915003 ‘J88 MPO PRINY MESSAGE
522 00777 014782 J88 EOL LINE FEED

2823 91000 0147852 JS® EOL LINE FEED

2524 031001 124765 JMP SMPOC,1 EXIY SUBROUTINE
0525 01002 000800 ASS oCcT ¢ TEMPORARY STORABE
8526+

8827+MESSAGE PRINTOUT SUBROUTINE

88280

03529 01003 ss00Ne MPC NOP ENTER SUBROUTINE
05380 081684 071005 874 oo} .

0831 61005 S6000e Lha ¢ LOAD A WORD

9832 0916686 8360085 187 st

9533 01807 902003 8ZA,R88 WORD = @7

8534 01010 12%803 JMP MPO,? YES, EXIT SUBROUTINE
#8535 031011 01%013 JS8 PACO NO, PRINTY THE MWORD
836 01012 9258053 JMP el REPEAT FOR NEXT WORD
2837«

P538+PACKED ASCII CHARACTER :CUTPUT SUBROUTINE

0839+M08T SIGNIFICANT & BITS OF A REGISTER PRINTED FIRST,
8548

8541 01013 900080 PACO NOF ENTER SUBROUTINE
0042 01014 871025 8TA AS6 STORE A

8543 01018 #et170e ALF PRINY

03544 010316 SO1700 ALF FIRST

0545 91017 #10463 AND MSK2 CHARACTER
8546 01020 014706 JS® OYNA

2547 @1021 061025 LDA ASS PRINT
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0548 010222 0210463
0549 01023 214706
2550 01024 125013
2551 ©0102% 000000 ASE
2552«

2553«0CTAL PRINTOUT OF A
2554w

8585 @1026 0G30@e OPA
2556 031027 001200

85%7 910302 071042

6558 01031 011043

2559 281032 030759

0560 01033 14796

2561 01034 0615044

2562 01035 915044

9563 21036 015044

2564 01037 815044

P365 01040 015044

566 01041 1285026

P567 01042 000000 AS7
D568 01043 000001 MSK6
569

B57@*NEXT OCTAL CHARACTER
2871

3872 01944 Q00000 NXT
PB73 1045 861042

574 V1046 001200

B375 0@1e47 pet209

#3776 01050 201200

B%77 01051 671042

2578 91052 01875}

8879 01053 030750

0580 01054 014706

?581 P185% 125044
582w

0583

5840

ANT
Jse
JMP
gcY

NOP
RAL
$TA
AND
10R
J86
Jse
Jse
JS#
JS8
Js#
JMP
CCT
ocy

HSK2
OYNA
PACO. ]

AS7
M8K6
M8K4
OYNA
NXT
NXT
NXT
NXT
NXT
OPaA,!
e

i

CUTPUTY

NOP
LDa
RAL
RAL
RAL
$TA
ANI
10R
JSe
JMp

B585«PUNCH AND READ ROLTINE

0386+«

B387«TESTS TAPE PUNCH AND YAPE READER
0588+BY OUTPUTING ALL COMBINATIONS OF
O589+EIGHT BITS AND READING THEM BaCK,

0590«

2591 01036 00000¢@ PAR
0592 010857 10877e¢
0593 012860 Q06400
0594 01061 01481
@595 01062 925964
0596 010263 2146144
0597 01064 061259
0598 021068 014765
8599 01066 961070
0600 01067 86507¢
601 01070 102002
2602 01071 061143
7603 Q1472 070727
P6ens 01073 015264

NOP
cLe
cLe
Jse
JMP
Jsé
LDA
Jse
LDA
LDé
LT
LDs
§TA
J8@

AS?

AS7

MSKS
ME8K4
OYNA
NXT, 1t

e,C

708
.2
POF
8§17
sMPOR
t02
(L3

2

ONY
OVYN
2EROS

SECOND
CHARACTER
EXIT SUBROUTINE
TEMPORARY STORAGE

ENTER SUBROUTINE

STORE A
PRINY
FIRST
NUMBER
PRINT
NEXT
FIVE
NUMBERS

EXIT SUBROUTINE
TEMPORARY STORAGE

ENTER SUBROUTINE
PREPARE -
THE
NEXTY
NUMBER
FOR
OUTPUTING

OUTPUT
EXIT SUBROUTINE

ENTER ROUTINE

INITIALIZE, INTERRUPT OFF
FLAB SET?

YES.

NO, HALT AT ERROR BUFFER

PRINTY FIRST
PAR MESSAGE
HALT TO
TURN ON
PUNCHM
PREPARE YO
PUNCH TAPE
PUNCH LEADER
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0605
0606
0ee?
2608
o609
e610
o611
o612
p613
0614
9618
9616
0617
8618
90619
0620
0621
po622
2623
2624
0623
0626
0627
0628
0629
o630
2631
0632
2633
0634
0638
0636
0637
P638
2639
f640
o6at
0642
0643
0644
0648
06406
0647
0648
0649
06509«

0681+«PUNCH AND READ

0682w
26583
2654
2688
p686
0657
2658
9639
0660
2661

2013 #01}

01074
e1078%
01876
81077
ol1104
(110}
01102
01103
eited
e1108
sl1106
e1107
g1110
81111
#1112
#1113
#1114
91118
d1116
21117
e1120
#1124
81122
o1123
01124
01125
21126
e1127
e1130
21131
014132
91133
01134
01138
01136
01137
01140
81141
01142
01143
91144
01149
01146
01147
01150

81151
01152
01133
01154
911538
211356
01137
21160
01161

203409
910463
014706
002400
018274
0158274
861144
070727
000762
015274
015274
215264
915264
015264
815181
261115
865148
102003
0611950
870727
202400
014706
106809
2060203
pa2s121
015305
261145
070727
961341
215308
961146
e7@e727
86134}
215385
061147
e7e727
061341
8153083
925161
110080
130800
160000
150000
170000
140000

eooeee
871167
014145
860200
802011
eas16y
61167
125151
860730

CCa
ANE
J8e
cLa
Jse
JS8®
LDA
8TH
LDA
JSe
JSe
JS#
JSe
JS@
JSse

M8K2
CYNA

.Q“C“
.6“0“
oyvy
OYN
ASAH
.6"6“
+64CH
1EROSR
ZEROS
ZEROSN
PARE
LDA e
LDE eof
WLY 3

LDA INN
874 OVYN
CLA

JS8 OYNA
L0 @
SZ0,R88
JMP e}
JS8 R64CH
LDA JVYN
$7A OYN
LDA AS1t
J88 RE4CH
LDA INY
8TA OYN
LDA AStH
JS8 R64CH
LDA 1YY
87A QYN
LDA ASIt
J88 R64CH
JMNP PY

0CY 110@a0
0CY 130000
0CY 16h0m@
CCT 15p0mp
CCY 178000
0CY j1400a0

LIB4

ONY
ovy
1YN
INY
1Yy
INN

EXIT SUBROUTINF

PARE NOP

874 ASS
JS8 MODE
LDA BITA
SLA,KSS
JMF #43
LDA ASS
JMP PARE.]
4 LDA SOYN

OUTPUT ALL ONES
AS A BEGINNING
INDICATOR
PUNCH
ALL
COMBINATIONS
OF EIGHY
BIVS

PUNCH
TRAILER

EXIT ROUTINE?
NO., HWALT TO
LOAD TAPE
INTO READER
PREPARE TO
READ
TAPE
READ A (
CHARACTER
CHARACTER = 97
YES, READ NEXT CHARACTER
NO, READ FIRST aLOCK

READ SECOND BLOCK

READ THIRD BLOCK

READ FOURTH BLOCK

EXIT ROUTINE

OUTPUT,NO PRINT,PUNCH
OUTPUT,PRINT,PUNCH
INPUT,PRINT,NO PUNCH
INPUT,NO PRINT,PUNCH
INPUT,PRINT,PUNCH

INPUT, NO PRINT, NO PUNCH

ENTER SUBROUTINE

STORE A

CHECK 8w, REG,

EXIT THIS
ROUTINE?

YES,

NO, RESTORE A

EXIT SUBROUTINE

RESTORE
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@662 01162 070727 avs
9663 01163 914782 JSe
6664 ©1164 061263 LDa
2665 01168 014765 Js@
6666 91166 125856 JMP
8667 01167 8900038 ASE oct
8668w

@669+PRINT OUT ERRORS ROUTINE
0670+
0671 01170 000008 POE nOP

6672 ©1171 071214 8Ta
2673 @1172 068727 LDa
P674 021173 671215 874
0675 V1174 060730 LDa
0676 01175 070727 aTs
#677 ©1176 214752 JSé
0678 01177 061224 LDaA
0679 01200 215003 Jse
068e 01221 061214 LDA
0681 01202 015826 J&s
D682 91203 061234 LDA
9683 91204 015003 J§s
0684 01205 06000} LDa
2685 01206 013026 J8e
0886 01207 014782 J8h
2687 e@€1210 061213 LDa
0688 01211 879727 874
05689 @1212 061214 LDA
0509 01213 12517¢ JMP

0691 01214 S0C00e ASS oct
0692 01215 P00e0e AS19 oOCY
2693 01216 947525 00 ASC

81217 e82120

01220 082824

81221 020073

91222 a20e4p
0694 01223 seoeee oc7
8695 01224 061216 SIY LDs
2696 0122% 020040 0! A8C

91226 020040

01227 0448516

81230 090125

91231 082040

01232 036449
0697 01233 900800 ocY
0698 01234 061228 S])6€ LDA
0699 01235 041105 PARMI ASC

01236 043511

01237 847040

01240 880123

91241 047103

01242 0440490

B1243 0408516

01244 942040

01245 951105

01246 240804
0700 01247 000000 occy

OYN
EOL
88
SMPOC
PAR,!

OUTPUT CODE
LINE FEED
PRINT SECOND

PAR MESSAGE
EXIT ROUTINE
TEMPORARY STORAGE

ENTER SUBROUTINE

AS9 STORE A

OYN SAVE

ASLE STATE

SOYN

OYN

EOL LINE FEED

815 PRINT “QUTPUT =®
MPO

A89 RESTORE A

OPA PRINT OCTAL NUMBER
si6 PRINT "INPUT a®
MPO

1 PRINT OCTAL

oPA NUMBER

EOL LINE FEED

AS1® RESTORE

OYN STATE

AS9 RESTORE A

POE, ¢ EXIT SUBROUTINE

) TEMPORARY STORAGE
[ TEMPORARY STORAGE
5,0UTPUT =

¢

00

6, INPUT =

¢

01

18,BFGIN PUNCH AND READ
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@701 01250 061235 S17 LDA PARMY
8702 01251 042516 PARKM2 aSC 9,ENN PUNCH AND READ
21252 042049
21253 050125
01254 047103
01255 244049
01256 240516
01237 042040
21260 051105
01261 040504

0703 091262 000000 octT @

0704 01263 B612%)1 Sl8 LDA PARMS

705w

P706«0UTPUT BLANK TAPE

B707«

708 21264 00VQEQ® ZEROS WNOF ENTER SUBROUTINE
Q709 01265 02400 CLa

710 01266 06H273 LDpB SC3

@711 ©1267 014706 JSR OYNA OUTPUT ZERO

@712 ©127e 2¢6006 INR,S2ZB 32 2EROS?

0713 012731 02%267 JMP w=?2 NO,

0714 01272 12%264 JMP ZEROS,I YES, EXIT SUBROUTINE
8715 01273 1777480 SC3 eCY 177740

0716+

@717«INCREMENT AND OUTFUY A REG, 64 TIMES

0718«

0719 01274 200008 ,64CH NOF ENTER SUBROUTINE
8728 @€1275 068304 LD8 SC4 RESET COUNTER

0721 01276 Q14706 JS@® OYNA OUTPUT A

9722 01277 062004 INA INCREMENT OUTPUT WORD
#0723 01300 006006 INE,828 64 CHARACTERS?

8724 041301 @25276 JMFP »e3 NO.

9725 01302 014752 Jse EOL YES.

6726 031303 125274 JMF ,64CwW,1 EXIT ROUTINE

9727 01334 177700 SC4 0CT 17770

8728+

0729*READ AND CHECK 64 CHARACTERS

B730»

9731 ©1305 000090 RG64CH NOF ENTER SUBROUTINE
8732 041306 965304 LDe SC4 RESETY

9733 01307 0675349 8TE M64 CHARACTYER COUNTER
9734 ©01310 214706 F8 JSE OYNA READ A

8735 01311 106500 LIES L]8 @ CHARACTER

2736 01312 015151 JSE PARE EXIT ROUTINE?

2737 @1313 050001 cCPa | NO, ERROR?

0738 01314 025316 JMP #e2 NO,

9739 921315 015170 JS8 POE YES, PRINT QUT ERROR
740 01316 002004 INA INCREMENT REFERENCE
2741 01317 035340 182 M64 64 CHARACTERS?

B742 91320 025310 JMP P8 NO,

0743 81321 071341 STA ASH1t YES., STORE A

B744 01322 060763 LDA CR CHECK FOR

B74%5 21323 014706 JS8 OYNA CARRIAGE

8746 01324 106500 LIE6 LB © RETURN

@747 01325 050001 CPA | ERROR?

0748 01326 025330 JMF w#e2 NO,

8749 01327 815170 Jse POE YES, PRINT OUT ERROR
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@750
0751
w752
@753
8754
@755
2756
8757
8758
2759
2760
6761«
0762«

8216 #0901

1330
21331
01332
21333
21334
21335
21336
81337
81340
21341

peR764
p147¢e6
106500
850001
925336
21517
26134}
125305
177708
eoeoo0

LDa LF

JSE QYNA
LIB7 L1B @

cCPa |

IME we2

JSe POE

LDA ASII

JMF R64CH,
LY 6CY 1777ve0
ASi1 ¢GCT @

2763«PRKINT AND KEYBOARI ROUTINE

@764
2765
8766
8767
2768
8769
er7e
8771
8772
@773
a774
8775
2776
8777
@778
0779
@780
8781
0782
2783
B784
2785
2786
@787
B788
0789

01342
21343
01344
21345
01346
B1347
21350
21351
01352
01353
031354
21355
21356
81357
pL1360
g1364
81362
01363
01364
21368
01366
01367
81370
01371

eceoep
187700
260730
era727
861423
014765
015464
215464
014752
015372
061446
014765
861150
182600
015372
183700
006400
014511
225366
225360
106500
o6eney
D14706
225356

PAK NOF
cLe ¢,C
LDs SOYN
§TA» OYN
LDA SI9
JSE SMPOCr
JSE PRALI
JSE PRALIY
JSE EOL
JSE FPAKE
LDa Sl1t@
JS8 SMPOC
PS LDA INN
UTA6 OTA @
Pi1e JS® PAKE
STCC3 8TC ¢,C
CLE
Jse T0s
JME %92
JMF Pl
LIES LIE @
LDa
JSE QOYNA
JMF P9

@790«PRINT AND KEYBOARL EXIT

0791w
8792
8793
8794
P795
B796
0797
0798
8799
esae
0801
o8op2
2803
0804

01372
21373
01374
01375
p1376
81377
@1400
01401
01402
01403
01404
V1405
41426
01407
01410

ooveoe
871214
Pi4145
060201
002011
B25402
861214
125372
014752
061463
014765
125342
241105
wa3s511
47049

PAKE NOF

8TA ASO
JSE MODE
LDA BITS
6LA,RSS
JMF wel
LDA AS9
JMP PAKE.1
JS8 EOL
LDa SItt
JSe 8SMPON
JMFP PAK,

CHECK FOR

LINE

FEED

ERROR?
NO,.
YES., PRINT OUT ERROR
RESTURE A
EXIT SUBROUTINE

TEMPORARY STORAGE

ENTER ROUTINE
INITIALIZE, INTERRUPT OFF
PREPARE
TO PRINT
PRINT FIRST
PAK MESSAGE
PRINT 64 ASCII CHARACTERS
PRINT 64 ASCII CHARACTERS
LINE FEED
EXIT ROUTINE?
NO, PRINY SECOND
PAK MESSAGE
PREPARE TO READ
IN FROM KEYBOARD
EXIT ROUTINE?
NO, WAIT
FOR INPUT
ANY INPUT?
YES,
NO,
LOAD DATA INTO B
PUT B INTO A
OUTPUT A
READ NEXT CHARACTER

ENTER SUBROUTINE

STORE A

CHECKX Sw, REG,

EXIT THIS
ROUTINE?

YES,

NO, RESTORE A

EXIT SUBROUTINE

PRINT THWIRD
PAK MESSABGE
EXIT ROUTINE

PAKME ASC 12,BFGIN PRINT AND KEYBOARD
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0845
0806
o897

2808
2809
f810

0811
es12
0813w

01411
P1412
01413
81414
21415
01416
01417
vi142@
142}
01422
01423
01424
01425
21426
01427
01430
#1431
01432
21433
01434
21435
01436
21437
21440
21441
21442
1443
01444
21445
ni1446
Vw1447
01450
01451
01452
01453
61454
01455
01456
01457
21460
01461
21462
01463

0%ei22
844516
052040
040516
04204d
245505
854502
0475014
p51104
0000080
261406
852523
042449
045505
854502
0475061
651104
229123
046117
253514
P54440
P2406%
020103
044123
227257
251505
243456
024440
ev2aee
861424
042516
042040
850122
844516
652040
240516
842040
8453505
254502
047501
851104
eeenep
861447

ccr e
81§ LDA PAKMY
PAKM2 ASC 17,USE KEYBOARD SLOWLY (5 CHS,/SEC,)

cCcY @
SI18 LDA PAKMS
PAKM3 ASC 11,END PRINT AND KEYBOARD

cctr e
S111 LDA PAKM=®

@814«PRINT ALL CHARACTERS SUBROUTINE

2815«
2816
o817
0818
0819
ea2o0
ve2il
p822
0823
0824

01464
0146%
01466
01467
01470
01474
01472
91473

020000
061472
215474
861473
215474
125464
gop3ee
gon249

PRALL NCP ENTER SUBROUTINE
LDs SC35 PRINY FIRST
J8E ,32CH LINE OF CHARACTERS
tDa SC6 PRINY SECOND
JSB ,32CH LINE OF CHARACTERS

JMP PRALI , I EXIT SUBROUTINE
sCt cCY Jon
SC¢ CCY 242

P825#PRINT 32 CHARACTERS SUBROUTINF

2826w
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2827
B828
2829
2830
P831
@832
2833
0834
0835
2836
2837
es3s

LK J

01474
0147%
1476
81477
o15v0
21581
1502
91583
21504
91525
21546

gooden
275506
265273
214706
202004
Be6Ree
025477
214752
065506
125474
penede

NO ERRORSw

+32CH NOF

BS

STE BS?
LDe SC3
JS8 OYNA
INA
INE,SZ8
JMF we3
Jse EOL
LDR BS2
JMF ,32Cw, 1
oCt1 ¢
ENL

ENTER SUBROUTINE
STORE B

RESET COUNTER
PRINT A

INCREMENT A

32 CHARACTERS?
NO, PRINT NEXYT CHARACTER
YES. LINE FEED
RESTORE 8

EXIT SUBROUTINE
TEMPORARY STORAGE



2116A/B BUFFERED TELEPRINTER TEST

BINARY TAPE - HP20417C
SOURCE TAPE - HP20L71C

SOURCE LISTING - HP20417CL






lOH17C

PAGE @@a1

epel ASKB,A.B.L
;#%  NO ERRORS«
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eaot ASFB,A.B.L

0202

0003

0004r

P0@5«BUFFERED TELETYPE DIAGNCSTIC 2116 07/08/68

0006

20037«

0c08

POG9*STARTING OCTAL ADLRESS = {(@a

0010w wnwnw

PO11¢THE FOLLOWING SWITCH REGISTER SETTINGS

PO12«ARE USED FOR PROGRAM COMNTROL

i3I

PO14#BIT @ = | => HALT AT BEGINNING OF PROGRAM

PCiIS«BIT | = § w» MHALT AT ERROR BUFFER

PB16+BIT 2 = § <> SLPPRESS MESSAGE PRINTOUT

P617«BIT 3 = { «» PERFURM BASIC TEST ROUTINE

PO18BIT 4 = | «> PERFURM PUNCH AND READ ROQUTINE
PO19¢BIT & = §{ «>» PERFURM PRINT AND KEYBOARD ROUTINE
Bo20vaww

921«

Ba22w

@@23+MAIN PROGRAM B
o224y

0025 @0u77 ORG 778

026 90077 102008 ENI HLT @

%0227 00100 107700 cLec e,cC INITIALIZE, INTERRUPT OFF
0028 @0101 10280} LIa 3} PUT TTY

#0029 00102 0910141 ANI MSKke ADDRESS

P03@ 08103 070303 §T4 BTA INTO ALL 1/0
0031 0QC104 014203 JSB INIT INSTRUCTIONS
2032 00135 064142 LDE M67 PREPARE

0033 08106 060143 LDA MHIS TRAP

¢034 00107 070111 8TA »e2 FOR

PB35 00119 060144 ILDd HI ILLEGAL

#9036 090111 @07eo01e 8TA 108 INTERRUPY
0037 00112 034111 182 emf FROM

?038 99113 0020404 INA ANOTHER
#0239 00114 006006 INB,S2Z8 DEVICE
o490 00115 024111 JMP =4

9041 @0§116 0604407 LDA 11J PREPARE ILLEGAL TTY
0042 00117 @70060 STAL STH» @ INTERRUPT TRAP
0043 00120 0147352 JSB EOL LINE FEED

fo4a 00121 060123 LDA we2 HALT T0 CHOOSE

P43 00122 064123 LDR wel SWITCH REGISTER
0046 00123 102001} HLY ¢ OPTIONS

0047 00124 014145 MP) JSB MODE CHECK SW, REG,

0048 00125 060177 LDA BIT3 PERFORM

2249 00126 090010 SLA BASIC TEST?

0050 00127 014304 JSB BT YES.

ee%1 00130 014145 JS8 MODE NO, CHECK SW, REG,
P052 0O131 060200 LDA BIT4 PERFORM

¢o53 00132 000010 SLs PUNCH AND READ?
P0%4 00133 015056 JS8® PAR YES,

0055 00134 014145 JS& MODE NO, CHECK SW, REG,
20%6 ©213% 060201 LDA BITS PERFORM

30%57 00136 e0ani0 SLA PRINT AND KEYBOARD?
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PAK
MP1

77
177741
1e8
108

ASH
1
Bilve

BITY
BIT2
BIT3
BlV4

BIYS
Blve
RSS
v d
HAD
HAD
END
ASQ
MODE. 1

- B-B--B B -N.-N.-]

Pe58 0P2137 15342 JSa
0059 00140 024124 JMF
0068 00141 00NA77 MSK@ CCY
6061 80142 177711 M67 GCY
9062 00143 070210 H1S STA
G063 00144 102010 M1 HLY
0B64w

PO65+SWITCH REGISTER MCNITORED
P066«FOR CURRENT OPERATING MCDE
2067 »

2068 @0145 AAONY® MOLE NOF
8069 ©0146 A7N173 STa
fo70 00147 192%01 LIA
@07y 00150 @A70174 S$TH
872 00151 0@1320 RAR
2073 00152 @70175% 8TA
0074 00153 001300 RAR
P07% 001%4 070176 STA
076 001%% 001300 RAR
@77 00156 @70177 8T
078 03157 @01309 RAR
9079 00160 A702a80 ST
Pe80 00161 00130@ RAR
0381 00162 070201 874
082 20163 P6PL74 i.DaA
0083 ©0164 002011 8La,
P084 0G216% 024171 JMP
2085 Q0166 060202 LDa
0986 02167 64202 LD8
0087 0017e 024077 JME
2388 00171 060173 LDa
0089 0Q@172 124145 JMP
0099 Q3173 300028 ASYC oc?Y
0991 ©PO174 P00A0Q BITE CCT
0092 0Q017% P00A0E BITL OCY
8093 ©0176 000Q0® BIT2 C€C1
0004 90177 00008@ BI!T3 o0C17
2295 Q20200 P0@000 BIT4 oOCT
2096 090201 000900 RITS oOCT
2097 00272 000103 HAL oce
2098

0299w

Q10O INITIALIZATION ROLTINE
0101w

YES.
No.

ENTER SUBROUTINE
STORE A
EACH BIY
FROM THE
SWITCH REGISTER
IS ROTATED
INTO THE
LEAST SIGNIFICANT
POSITION AND
STORED IN THE
STORAGE LOCATION
BEARING ITS NAME

HALT AT BEGINNING
OF PROGRAM?
NO,
YES, ILOAD A AND B
WITH 100
AND HALTY
RESTORE A
EXIT SUBROUTINE
TEMPORARY STORAGE

@102+THIS ROUTINE ADDS THE BLFFERED TELETYPE ADDRESS To
O103«ALL I1/0 INSTRUCTICNS,

0104«

0105

0106 00203
@107 098204
0108 002258
2109 98206
0110 Q0247
f111 00210
2112 9@0211
113 00212
2114 Q0213

200A82 INIT ANOF
1877¢0 cLc
014274 Jss
1e23e0 SF8
870340 ETA
270347 87
070387 STH
P70401 8Ts
070512 CAN)

e,c
ADIN

SFS81
SFS2
S8FS3
SFS4
SFS5

ENTER ROUTINE
INITIALIZE, INTERRUPT OFF
PUT TYY ADDRESS

INTO SFS INSTRUCTIONS
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2115
2116
0117
e118
P119
120
P12}
0122
9123
e124
212%
0126
0127
2128
0129
ni306
2131
2132
2133
0134
P135
2136
n137
7138
2139
n149
P141
0142
0143
f144
2145
2146
0147
2148
2149
815%¢
7151
21952
8153
2154
0153
0156
2157
2158
2159
p16@2
n161
P162
P163w

POwva »0)

00214
00215
P8216
eaz217
va220
0a221
g@222
00223
v0224
0822%
20226
0@227
ee230
00231
0B232
28233
20234
00235
08236
00237
00240
00241
paz42
22243
0A244
00245
0246
00247
ov2s5e
20251
08252
208253
00254
00255
20256
00237
20260
00261
00262
20263
pA264
08265
04266
pace7
vyv270
Q2271
eaz72
08273

P14274
102200
070334
P70344
070354
872375
214274
102600
@70415
870450
07@471
B7@713
ererieé
"71357
014274
103700
g70417
ezez17
871361
014274
186700
27042¢
014274
102700
870353
é7e5¢0e
214274
1e3ice
879343
014274
ie2100
2872366
014274
106508
070451
e7@472
e7es5e1
071122
271311
@71324
271332
871366
214274
p7¢000
0701147
70364
070374
124203

JSE ADIN
SFC @
STA SFC1H
8TA SFC2
$TA SFC3J
8TA SFC4
JS8 ADIN
0OTA ©
874 OTAYL
STA QOTA2
8TA OTA3
STA OTAa
8T4s OTAS
§T4 OTAS
JSE ADIN
sTC ¢,C
STA STCCH
ET4 SYCC?
ETA STCCR
JSEB ADIN
cLe o
§TA CLCH
JSE ADIN
87C ¢
8TA STCH
8§T4 STC2
JSE8 ADIN
CLF @
8TA CLF1
JSE ADIN
STF @
S§TA STF{
JSE ADIN
LIB @
STA LIBIL
8§TA» LIB2
S§TA LIB3
8§TA LI1B4
8Ta L1IBS
8§74 LIRS
S§Ts LIBY
8T4 L1IBS
JSE8 ADIN
STA @
8T4 STAL
8TA STAR2
8§TA STA3
JMP INIT.I!

©164«ADDRESS INCLUSICN SUBKOLTINE,
P165«THE BUFFERED TTY ADDKRFSS [S PuT INTO
B166«THE INSTRUCTION FCLLOWING JSB ADIN,

B167»
P168
2169
0179
2171

00274
ea275
0@a276
0n277

sa0enn
160274
210302
32303

ADIN

NOF

LDA ADIN.I
ANT MSK1{
IOR BTA

PUT YTY ADDRESS
INTO SFC INSTRUCTIONS

PUT YTY ADDRESS
INTO OTA INSTRUCTIONS

PUT YTY ADDRESS
INTO STC,C INSTRUCTIONS

PUT TTY ADDRESS
INTO CLC INSTRUCTION

PUT TTY ADDRESS
INTO STC INSTRUCTION

PUT TTY ADDRESS
INTO CLF INSTRUCTION

PUT TTY ADDRESS
INTO STF INSTRUCTION

PUT TTY ADDRESS
INTO LIB INSTRUCTIONS

PUT TTY ADDRESS
INTO STA INSTRUCTIONS

EXIT ROUTINE

ENTER SUBROUTINE
BRING 1/0 INSTRUCTION INTO A
ADD TTY ADDRESS

TO INSTRUCTION
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0172
0173
2174
9175
D176
0177
P178«

0005 #pi

ea3ae
o030t
00322
00303

034274
124274
177700
cooree

MSK1
BYA

0179«BASIC TEST ROUTINE

2180«

182
JMF
cCv
oc7

ADIN
ADIN.1I
177709
@

EXIT
SUBROUTINE

TTY ADDRESS STYORAGE

0181«THE FOLLOWING TESTS TME FLAG, CONTROL,
@182%AND INTERRUPT CIRCUITRY

0183
0184
2185
0186
e187
0188
2189
21990
2191
R192
2193
0194
2193
8196
P197
2198
2199
p20e0
201
8202
n203
204
2205
0206
0297
0208
P209
e210
n211
a212
0213
0214
0215
2216
0217
8218
2219
n229
0221
8222
8223
0224
022%
0226
0227
n228

00304
0030%
20306
08307
00310
09311
00312
00313
08314
23315
09316
00317
22320
00321
00322
29323
PR324
28328
08326
00327
228330
29334
20332
PA3I33
20334
20335
PB336
20337
28340
w341
08342
0a343
PO344
00345
00346
00347
20350
ea351
00352
00353
20354
23358
28356
20357
0A360@

eveono
187700
26073e
070727
260653
0147685
206400
874620
874621
074622
274623
B74624
074625
274626
074627
074630
074631
B74632
P74633
874634
874635
074636
674637
806204
102200
024337
074620
0o6oe4
102300
274621
206004
183100
102200
074622
oetav4
102300
024352
074623
8o6004
1027¢0
102200
074624
2060204
1922300
224362

BT

SFC1t

SF§1

CLF}
SFC2

SF&2

$7C1
SFC3

SFE3

NOF
cLe
LDa
$TH
LDA
J8B
cLe
§TE
8Te
878
8T8
878
8T8
878
8TE
$TE
878
s$T8
sTR
8T8
8T8
$TE
sTe
ING
SFC
JMP
sTe
IN8
SFS§
878
INE
CLF
SFC
8T
INS
§FS
JME
8T8
INB
8TC
SFC
8T8
INB
8FS
JMF

8,C
SOYN
QYN
§It
SMPON

El
E2
E3
€4
ES
E6
E7
E10
E11
E12
E13
Efd
ELS
E16
€17
1A

"2
Et

L X 3

INITIALIZE, INTERRUPTY OFF
RESTORE

CUTPUT CODE
PRINT FIRST

BY MESSAGE
CLEAR

ERROR

BUFFER

INCREMENY ERROR CODE
FLAG CLEAR?
NO,
YES, ERROR i
INCREMENY ERROR CODE

" FLAG SET?

NO, ERROR 2
YES,

CLEAR FLAG

FLAG CLEAR?
NO, ERRQOR 3
YES,

FLAG SET?

NOC,
YES, ERROR 4

SET CONTROL
FLAG CLEAR?
NG, ERROR 5
YES,
FLAG SET?
NO,
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0229 00361 074625
@230 00362 806004
2231 @0363 060406
8232 00364 070000
9233 020365 102100
0234 00366 102100
0235 003467 060009
9236 28370 0069000
8237 08371 074826
0238 00372 006004
0239 04a373 060407
2240 00374 078000
0241 00375 102200
8242 0B376 P24400
8243 00377 074627
0244 00400 006004
2245 00431 102300
0246 00422 A74632
8247 092423 006004
0248 00424 074410
@249 00405 Q24411
2259 0PB406 024372
2251 00407 014533
pas2 oe410 GooreQ
8253

P254+THE FOLLOWING
2255

9256 002411 900000
2287 00412 107700
8258 90413 102100
0259 08414 060440
9260 00415 (02600
0261 Q0416 064441
0262 90417 103729
0263 00420 1067020
0264 00421 014511
02635 00422 024424
8266 00423 P24426
0267 $0424 P64410
2268 0D3425 274631
2269 00426 234410
8270 00427 000Q00
P271 03430 D64442
8272 P0431 014511
9273 03432 024435
9274 Q2433 064419
@275 00434 074632
8276 ©Y438 P34410
8277 20436 000000
@278 PR437 024443
0279 089440 100000
9280 ©a44) 142000
0281 00442 176709
0282«

8283¢«THE FOLLOWING
0284+

0285 073443 000000

STA2

STF1

Pi

CA N R
SFC4

SFS4

1J1

1nJ

ERMNO
TESTS

TOLT

0TAL

STCC1
cLct

ONA
TeC!
Toc2

sTe
INE
i.Da
STA
STF
STF
NOF
NOF
s$Te
INE
LDA
ST
SFC
JIMP
STH
IN®
SFS
$TE
IN8
STE
IMF
JIMF
J88
oCY

E6
1J1

€7

11J
e
2
XY
Ele

e
Eit

ERNO
TOUTY
P1
ILINTY
0

YES, ERROR 6

PREPARE TO TEST
INTERRUPY SYSTEM
TURN ON INTERRUPT SYSTEM
SET FLAG
WAIT FOR
INTERRUPT
NO INTERRUPT « ERROR 7
INTERRUPT ENTRY
RENEW ILLEGAL
INTERRUPTY TRAP
FLAG CLEAR?
NO,
YES. ERROR 18

FLAG SET?
NO, ERROR 11t
YES,

STORE ERROR CODE

ERROR CODE STORAGE

THE TIME FOR OUTPUTING ONE CHARACTER,

NOF
cLc
STF
LDA
6T
i.D#
sTC
cLe
JSE
JMP
JMP
LD8
878
182
NOPF
LDe
Jse
JMp
LD8
8T8
182
NOP
JMP
oct
cCcY
oct

e,c
e
ONN
e
T0C1
e,C
¢
T0S
"2
"3
ERNO
EL2
ERNO

T0C2
Y08
*s3
ERNO
E13
ERNO

DT

1800uQ
142009
176700

INITIALIZE, INTERRUPYT OFF
INTERRUPT ON
PUT INTO OUTPUT, NO

PRIMT, NO PUNCH MODE
CHECK

LOKER

TIME LIMITY

FLAG SET?
YES, DATA CLOCK YOO FASTY
NO,
ERROR 12

INCREMENT ERROR CODE

CHECK UPPER
TIME LIMITY

FLAG SET?

YES. TIMING OK

NO, DATYA CLOCK TOO SLOW
ERROR 13

INCREMENT ERROR CODE

OUTPUT,NO PRINT, NO PUNCH
TIMEOUT CONSTANT 1
TIMEOUT CONSTANT 2

TESTS THE EIGHT BIT DATA BUFFER,

1h

NOF
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2286 00444 107700 cLe e,c INITIALIZE, INTERRUPT OFF
2287 00445 002400 cLa

P288 Q0446 A70465 P2 8TA CURWN OUTPUT THE

P289 00447 010463 ANE MSK2 CURRENT

D290 00450 102680 O0TA2 COTA @ WORD

D291 00451 1065¢0 LIELl LIR @

8292 00452 250001 CPA 1 INPUT = QUTPUT ?
B293 00453 024456 JMP #43 YES, /

294 00454 060410 LDA ERNO NO, ERROR 14

2295 00455 270633 §TA Et4

9296 03456 060465 LDA CURMN INCREMENT

8297 @QU4%7 002086 INA,SZA CURRENT WORD

9298 03460 024446 JMF P2

0299 00461 934419 182 ERNO INCREMENT ERROR CODE
P300 00462 024467 JMP CET

P301 ©0463 200377 MSK2 oCY 377

8302 @D464 000208 MSK3 OCY 200

#2303 ©0465 BONAAQ CURWD GCT @

P304 090466 PARNGO NBE cct ¢

P305+

@306+ THE FOLLOWING TESTS THE CLOCK ENABLE FLIP~FLOP
P307

P368 Q3467 1077v0 CET cLe o,C INITIALIZE, INTERRUPT OFF
B309 ©0470 06044 LDA ONN PUT BUFFER INTO ®OUTPUT, NO
#3190 004731 102600 OTA3 OTH @ PRINT, NO PUNCH" STATE
6311 Q08472 106500 LIE2 LIB @ FLIP=FLOP

0312 00473 026021 8SB,RSS SEY?

8313 00474 024477 JMP #e3 NO,

0314 00475 @60410 LDA ERNO YES, ERROR 1§

0318 002476 870634 8Td ELS

N316 00477 034412 182 ERNO INCREMENT ERROR CODE

0317 00%5a¢ 102708 STC2 S8SVC @ SET FLIP=FLOP

#318 0085021 106509 LIE3 LI @ FLIP=FLOP

0319 005902 02060290 838 SET?

8322 00533 924506 JMP #+3 YES.

0321 ©0594 060410 LDs ERNO NO, ERROR 16

8322 00505 979635 §TA EL6

8323 0e506 107700 cLe e,cC INTTIALIZE, INTERRUPT OFF
2324 00507 014522 JS@ EBH HALT AT ERROR BUFFER?
0325 ©@0510 024545 JMP POUT NO,

0326

@327«FLAG TIMEOUT SUBRCUTINE

0328

0329« TIMEQUT CONSTANT IN B

033@«IF "FLAG"™ BEFORE TIMeOUT, EXIT TO TOS, IF NOT,
O33J1#EXIT TO TOS « 1, ONE ITERATINN = 6,4 MICROSEC,
0332

9333 ©08511 @o6An9e TO0S NOF ENTER SUBROUTINE

@334 00512 102399 SFS5 SFS @ FLAG SET?

2335 020513 024515 JMP we2

2336 00514 12451} JMP TOS, T YES., EXIT THROUBH TOS
2337 08515 006006 INB,SZ8 NO, TIMEOUT YET?

0338 020516 024512 JMP SFS5 NO. REPEAT

2339 080517 034511 182 T0S YES., EXIT

2340 00520 e0@ne0 NOF THROUGH

@341 00521 124511 JMF TOS, T 708 + 1

@342+«
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@343+ERROR BUFFER HALT SUBROLTINE

8344»

2345 00522 0000A00 EBF nNOP

0346 00523 070532 YA ASH
0347 00324 014145 J88 MODE
0348 080525 R60175 LDA BITH
9349 00526 0v0Q1Q SLa

0380 00527 B14614 Js8 POF
2351 00330 060532 LDs ASH
2352 @20831 124522 JMF EBH,!?
2353 00332 000000 AS} occY @
B354«

0355+ ILLEGAL INTERRUPT SUBROLTINE
2356

@357«FOR AN ILLEGAL TTY INTERRUPT,
8358«

2359 003533 000A2D ILINT NOF

0364 ©BA534 870543 8TA AS2
8361 00535 060533 LDA »e?
0362 00536 A70637 8TA 1A
2363 00337 060544 LD IE
0364 003540 P70636 $TA EL7
8365 00%41 060543 LDA AS2
0366 ©PO3542 124533 JMP ILINT,!I
2367 00543 200008 ASE octT e
0368 00544 0Q0Q017 IE act t7
2369

P37A«THE FOLLOWING PRINTS OUT

@373+PRESSING "DISPLAY MEMURY"™ WILt

0374

8375 00545 000008 POLT ANOQP
2376 00546 107700 cLe
8377 00847 C06400 cLe
2378 00550 014511 JS8
9379 005351 024553 JMP
6380 Q0532 014614 Js8
2381 00553 06066% LDa
7382 0@554 070666 ST
0383 03358 060667 LDa
384 03556 070557 8TA
0385 00557 064620 P4 LDE
0386 00560 034587 181
0387 008561 206002 $28
A388 00562 924566 JMP
0389 00563 234K68 182
P390 0O564 224557 JIMF
0301 09565 024574 JIMF
0392 00566 260670 LD»
0393 00567 014706 JS§8
0394 00570 014733 Jse
2395 00571 0147%2 Jse
0396 008572 B14522 Jse
@397 ©A%73 024563 JMF
2308 Qa%74 064636 PS Lpe
N399 BAS575 Ge6Ar3 82,

THE

ENTER SUBROUTINE
STORE A
CHECK SWw,
HALT AT
ERROR BUFFER?
YES,
NO, RESTORE A
EXIT SUBROUTINE
TEMPORARY STORAGE

REG,

PROGRAM ADDRESS 1S SAVED,

ENTER SUBROUTINE
STORE A
STORE PROGRAM ADDRESS
STORE

ERROR 7
RESTORE A
EXIT SUBROUTINE
TEMPORARY STORAGE

THE RESULTS OF THE BASIC TEST,
0371«IN CASE OF FAILURE To PKINT OuUT,
8372*HALTS AT THE BEGIMNING CF THE ERROR BUFFER,

e,c

T0S
"2
POF
$c2
Mi6
SI3
P4

El

(LY

“ed
H16
P4

P5

E
OYNA
POUTS
EOL
EBM
s=ffR
£17
kSS

THE PROGRAM

SHOW WHICH ERRORS OCCURED,

INITIALIZE, INTERRUPT OFF
FLAG SET?

YES.

NO, HALT AT ERROR BUFFER

PREPARE TO
PRINT OUY
ERROR CODES

LOAD B8 WITH
ERROR STORAGE
ZERO?
NO.
YES,
NO.
YES,
PRINT
ouTt
ERROR
CODE
HALT AT ERROR BUFFER?
NO,
E17 = 2?7

PARTIALLY DONE?

CHECK INTERRUPT ERRORS
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P40 00576 B24610
@401 0O%77 060679
0402 00600 014706
0403 00691 014733
0404 000602 Q60705
0405 wd603 015003
406 00604 Q060637
0407 00635 ©15026
0408 Q0606 014752
2409 00607 014752
0410 00610 Q060664
D4ail 00611 014765
0412 00612 014522
0413 208613 1243024
0414 003614 200000
0415 00615 06M614
0416 0006186 d64614
Q417 00617 102035
0438
D419+ERROR BUFFER
0420~
0421 23620 A00QRRO
0422 004621 Q00000
0423 00622 0n0GAAN
0424 00623 00G00Q
2425 00624 000@90
0426 00625 000000
0427 00626 000000
0428 00627 00000
2429 0A63Q A0GREN
432 Q0631 eaanag
0431 00632 Q00na0
0432 00633 GvonA0
2433 03634 000000
0434 00635 A@0n00
0435 008636 8020700
2436 20837 000000
P4a37 0064s 177777
2438 090541 024124
N439»
P440 00642 B4A1105
PB643 V43511
PO644 P47040
00645 0441101
00646 051511
00647 B41440
0263502 052105
09651 051524
G441 Q0652 000000
0442 00653 0060A642
0443 00654 042516
PB6SS 242040
00636 041101}
00657 251511
0O660 RAL440
2A661 052105
00662 251524

Pé

POF

BTM1

S1
BTrF2

JMP
LDs
JSB
J88
LDA
Jse
LDb
Jse
Jse
JSE
LDA
Jse
Jse
JMP
NOP
LDA
LD@
TR |

oct
oct
oct
oC?
0cY
cCcY
oct
oC1
oct
oct
ocY
oct
6ct
oct
ocT
6CY
act
JMP

ASC

ocY
LDA
ASC

P6

OYNA
POUT?
8§14
MPO
1A
OPA
EOL
EQL
Si2
SMpPON
EBH
BT,!

..‘
Y]
538

NN Y DI IO

177777
MP1

YES,
NO,
PRINT OUT
ERROR CODE
AND
PROGRAM ADDRESS
WHEN ERROR
OCCURRED
LINE FEED
LINE FEED
PRINT SECOND
BT MESSAGE
HALT AT ERROR BUFFER?
NO, EXIT ROUTINE

PUT PROGRAM ADDRSSS
FOR PRINT FAILURE
INTO A AND B

SFC TRUE AFTER cLC @,C

SFS FALSE AFTER cLCc o,C

SFC FALSE AFTER CLF TTY

SFS TRUE AFTER CLF TTv

SFC FALSE AFTER CLF TTY AND STC
SFS TRUE AFTER CLF TTY AND S8STC
NO INTERRUPY AFTER STC TYTY,STF 0
SFC TRUE AFTER INTERRUPY

SFS FALSE AFTER INTERRUPY

DATA CLOCK ON TTY BOARD YOO FAST
DATA CLOCK ON TTY BOARD YOO SLOw
DATYA BUFFER ERROR

CLOCK ENABLE FLIP=-FI.OP SEY

CLOCK ENABLE FLIP«FLOP NOT SET
ILLEGAL INTERRUPTY FROM TELETYPE
PROGRAM ADDRESS AT TIME OF Et7
ERROR BUFFER TERMINAITON

RETURN TO MAIN PROGRAM

8,BERIN BASIC TEST

@
BTMI

7,END BASIC TEST
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@444
0445
0446
0a4y
0448
Ba49
8450

0451
0452
0453w

20663
Pa664
2665
Pa666
8a687
paes7e
00671
80672
00673
@as74
Pa675
00676
pa677
0a700
ea701
#0702
0a7a3
08704
20795

eoeoen
262654
177762
govaaee
864620
2003685
828049
020120
851117
P43522
240515
920101
242104
231145
851323
p20a75
g20049
000309
060671

Sle
sCe
mM1€
SI3

PRAD

S14

cCt
LDa
oc?Y
ocY
Lpe
acy
ASC

ocy
Lha

2

BTM2
177762
@

El

305
11,

L4
PRAD

PROGRAM ADDRESS =

B454wPRINT LEAST SIGMIFICANT 8 BITS OF A,

0485
2486
B457
8458
3459
0460
2461
vas2
0463
P464
9465
2466
e4d7
face
0469
gaze
0471
0472
0473
2474
@475
2476
D477

ea706
ge7az
8a710
00711
80712
22713
08714
20715
8a716
28717
ee720
pB721
00722
28723
08724
09725
@726
eeraz
20730
28734
ea732

goonee
187700
87e731
074732
060727
102600
2608731
010463
102600
183700
886400
014311
224724
Q14414
26473y
064732
124706
120e¢0
120000
gaeeno
enenve

0478+PRINT OUT TWO

G479
0480
8481
0482
0483
Badd
8433
2486
04n7
9438
8489
A490

8a733
28734
20738
28736
0a737
ea74e
00741
00742
28743
eA744
00745

090200
e6omey
ee1100
001109
eo11ee
010751
e3e75¢
014706
Q60061
210751
837759

CYMA

0TAd4

CTAS
STCC2

oYM
SQYN
AS83
B8S14

NOF
cLe
87
S$T8
LDA
0Ta
LDA
AN
0Ta
87C
CLE
JS8
JMP
Jss
LDa
LDE
JMP
ect
ect
oce
(o] R |

e,cC
AS3
881
OYN
0
AS3
MSK2
e
Q,C

708
o2
POF
AS3
88t
OVYNA.1
120003
12000
@

(]

OCTAL NUMBERS

POLT2

NOF
LDA
ARS
ARS
ARS
ANL
10R
Jse
LDA
ANT
10k

MSKS
MSK4
OYNA

MEKS
MSK4

ENTER SUBROUTINE
INITIALIZE, INTERRUPT OFF
STORE A
STORE B
PUT BUFFER INTO OUTPUT
AND PRINT MODE
RESTORE A
OUTPUT LEAST
SIGNIFICANT 8
BITS OF A

FLAG SET?

NO, HALT AT ERROR BUFFER
YES, RESTORE A

RESTORE B

EXIT SURROUTINE
OUTPUT,PRINT,NO PUNCH

TEMPORARY STORAGE
TEMPORARY STORAGE

ENTER SUBROUTINE
ouUTPUT
FIRSY
NUMBER

QUTPUY
SECOND
NUMBER



MSK4
MSKS

JSE OYNA
JMF POUT2,1I
6Ct1 260

ocy 7

LINE SUBROLTINF

EoL

ASd
CR
LF

NOP

8$YA AS4
LDA CR
JS8 OYNA
LDA LF
JSA QYMA
LDs AS4
JMF EOL,!
ocY @
oCY 214
octT 212

EXIT SUBROUTINE

ENTER SUBROUTINE
STORE A
CARRIAGE
RETURN
LINE
FEED
RESTORE A
EXIT SUBROUIINE
TEMPORARY STORAGE

0510« SUPPRESS MESSAGE FRINTOLT CHERK SUBROUTINE

SMFOC NOP

ASE

8TA ASH

JS@ MODE
LDA BIT2

8L A,R88

JMP ea ]

LDa ASH

JMF SMPOPR,1!
LDA ASYH

JSE MPO

Jse EOL

Jse EOL

JMF SMPOC, T
ocY @

0527+MESSABGE PRINTOUT SUBROUTINE

0539+MOST SIGNIFICANT & BITS OF &4

MPC

NOP

STA wef
LDA @

181 e
8$Z24,R88
JMP MPQO, T
JS8 PACO
JMF saf

ENTER SUBROUTINE

STORE A

CHECK Sw, REG,

SUPPRESS EXCESS
PRINTING?

NO,

YES, RESTORE A

EXIT SUBROUTINE

RESTORE A

PRINT MESSAGE

LINE FEED

LINE FEED

EXIT SUBROUTINE

TEMPORARY STORAGE

ENTER SUBROUTINE
LOAD A WORD

WORD = @7

YES. EXIT SUBRQUTINE
NO, PRINT THE WORD
REPEAT FOR NEXT WORD

ASCI! CHARAMCTER CUTPUT SUBROUTINE

PAGE 2011 #0901
0491 00746 @14706
0492 00747 124733
0493 00750 009269
0494 00751 003007
G495
P496+END OF
0497
2498 00752 000000
0499 PO753 079762
2500 00734 060763
2501 00755 014706
9502 00756 062764
2503 00757 014706
2504 00760 069762
0505 0a76)1 124752
0506 08762 20°Pd0Q
@507 098763 004215
0508 00764 2w0212
2599
PS11e
%512 0076% Q000000
08513 00766 071002
0514 Q8767 914145
25185 0B077¢ 060176
8516 ©0771 082011}
2517 00772 @24775
2518 @0773 061002
0519 @a774 124768
8520 @@77% 061002
9521 @6776 815003
0522 @0777 014782
98523 01000 014752
28524 01031 124765
2325 01002 o0o0en
2526w
2528
9529 01883 000000
2530 @1004 071085
2531 01005 06000
2832 01806 03505
0333 01087 002003
28534 @€1010 125003
0335 01913 015043
2836 01012 0625005
0537
@538+PACKED
85400
2341 01013 000909
0542 €1014 071025
0543 01215 001709
0544 01016 0Q21700
0545 0O1f17 010463
%46 01020 014706
0547 01021 061025

PACO

NOP

STA ASS

ALF

ALF

ANL MSK2
JS@ OYMA
LDA AS6

REGISTER PRINTED FIRST,

ENTER SUBROUTINE
STORE A
PRINT
FIRST
CHARACTER

PRINY



PAGE 0012 #0¢

0548 01022 A10463

8549 ©1023 814706

2530 01024 125013

8531 0102% 000ce@ ASE
e5ns2w

2883«0CTAL PRINTOUT OF A
2554w

8555 Q1726 Qa0ee0 OPA
25%6 01027 901202

2557 01030 871042

2558 91031 0110443

9559 01032 030750

2560 ©O1@33 814706

2561 01734 215044

2562 01035 015044

2863 01036 2315044

2564 021037 015044

2565 01040 015044

0866 010248 125026

%67 01042 2000@0 AS7
%68 01043 00PGQ1 MSKS
20569

P57A«NEXT OCTAL CHARACTER
0571

0572 017244 0000C0 NX1
573 0104% 261042

6574 01046 02901200

8575 01047 Q01200

9576 01¢%0 P012e00

2577 91051 871042

9578 Q1752 G1875¢

2579 01053 03erse

0580 019754 014706

%81 01055 125044
2582w«

2583e

B84

ANE
JS0
JMp
ecY

NOF
RAL
8$TA
ANE
10R
Jsa
J3s8
Jsh
JSh
JS#e
J8a
JMpP
oc?
cecy

MSK2
OYNA
PACO.1

AS?7
M3K6
MSK4
OYNA
NXT
NXT
NXT
NXT
NXT
OPA, 1
e

1

OUTPUT

NOP
LDa
RAL
RAL
RAL
87)
ANT
IOk
JSe
JMF

O383«PUNCH AND READ ROLTINE

2586«

O587+TESTS TAPE PUNCH AND TAPE REANER
0588+BY OUTPUTING ALL COMBINATIONS OF
@589«EIGHT BITS AND READING THEM BaCK,

0590w

20591 021036 000000 PAFR
2592 010357 107700
8593 010260 006400
0594 01061 01451
8593 @1062 225064
0596 01063 014614
0597 01064 261250
P598 01065 914765
23599 01066 0861070
P6QP0 Q1067 0635070
P61 01070 102002
P602 21071 061143
2603 01e72 o70727
604 Q1073 815264

NOP
cLc
cLe
JS8
JMp
Jse
LDa
JS8
LDa
LD®
LT
LDa
§TA
Jse

AS7

AS7
MSK5
MSK4
QYNA
MNXT,

e,C

T08
.2
POF
§17
SMPON
"2
e

2

ONY
OYN
ZEROS

SECOND
CHARACTER
EXIT SUBROUTINE
TEMPORARY STORAGE

ENTER SUBROUTINE

STORE A
PRINTY
FIRSY
NUMBER
PRINY
NEXT
FIVE
NUMBERS

EXIT SUBROUTINE
TEMPORARY STORAGE

ENTER SUBROUTINE
PREPARE
THE
NEXT
NUMBER
FOR
OUTPUTING

ouTPUY
EXIT SUBROUTINE

ENTER ROUTINE

INITIALIZE, INTERRUPT OFF
FLAG SET?

YES.

NO, HALT AT ERROR BUFFER

PRINT FIRST
PAR MESSAGE
HALT 10O
TURN ON
PUNCH
PREPARE TO
PUNCH TAPE
PUNCH LEADER



PAGE @813 »a1
06085 @1a74 203400
0606 01075 010463
0607 01076 014706
0608 01077 002400
0609 ©1100 015274
0610 €1101 815274
0611 01102 061144
8612 01103 @70727
0613 01104 060762
0614 01105 €15274
2615 01106 0185274
P616 01107 015264
2617 @1110 015264
#6818 01111 215264
P619 ©21112 015151
0620 901113 061115
2621 01114 065115
0622 01115 102003
2623 01116 961150
0624 641117 070727
0625 01120 G02400
0626 01121 914706
9627 01122 106509
0628 01123 006903
P629 01124 025121
2638 011285 A153¢5
0631 021126 0961145
0632 01127 070727
P633 01130 N61344
0634 01131 215305
0635 01132 061146
9636 031133 @7av2y
0637 01134 061341
0638 021135 215305
0639 ©1136 861147
P640 01137 270727
0641 @1140 061341
0642 21141 015305
0643 01142 025161}
0644 01143 (10000
D645 021144 130080
9646 01145 160000
0647 01146 150000
2648 021147 170000
8649 01159 140000
0650+
NES51«PUNCH AND READ
0652«

0653 01151 @eoeao
0654 011%2 071167
0655 01153 014145
9656 01154 60200
0657 01158 002011
P658 01156 N251614
P659 01157 061167
P66O 0211480 125151
0661 01161 060730

cCa
ANL
Jse
CLa
Jse
Jse
LDA
ST
LDa
JSR
Jse
Jse
Jse
JSE
RET)

MSK2
OVYNA

«BACH
oB4CH
ovy
OYN
AS4
+H4CH
+BACH
2EROS
ZEROS
ZEROS
PARE
LDA »a2
LDE eay§
LY 3

LDA INN
874 OYN
cLa

J8E8 CQVYNA
LIE @
S§Z8,R8S8
JMF .'.3
JSB RGACH
LDA 1VYN
$TA QYN
LDA ASS1L
JSB R64CH
LDA INY
§TA CYN
LDA AS1}
JSBR ROGACH
LD 1YY
§TA QYN
LDA ASIY
J88 R6G4CH
JMFP P

6CTY 1100u0
-0CY 1300eamg
6C1
ccy
oc?Y
ocY

LIE4

ONY
vy
1YM
INY
1vy
INA

150008
170000
140000
EXIT SUBROUTINF
PARE NOP

T4 ASS
JS8 MODE
LDs BIT4
SLA,R3S
JMP ee3
LDas ASS
JMP PARE.}
24 LDA SOYN

160000

OUTPUT ALL ONES
AS A BEGINNING
INDICATOR
PUNCH
ALL
COMBINATIONS
OF EIGHT
BITS

PUNCH
TRAILER

EXIT ROUTINE?
NO, HALY TO
LOAD TAPE
INTO READER
PREPARE TO
READ
TAPE
READ A
CHARACTER
CHARACTER = p?
YES., READ NEXT CHARACTER
NO., READ FIRST BLOCK

READ SECOND BLOCK

READ THIRD BLOCK

READ FOURTH BLOCK
EXIT ROUTINE
OUTPUT,NO PRINT,PUNCH
OUTPUT,PRINT,PUNCH
INPUT,PRINT,NO PUNCH
INPUT,NO PRINT,PUNCH
INPUT,PRINT,PUNCH

INPUY, NO PRINT, NO PUNCH

ENTER SUBROUTINE
STORE A
CHECK Sw,
EXIT THIS
ROUTINE?
YES.
NO, RESTORE A
EXIT SUBROUTINE
RESTORE

REG.



ASE

POE

ASS
AS10Q
00

St
01

sie
PARM}

8§74
JS&
LDA
Jse
JMP
cC?

NOP
8Ta
LD
8Ta
LDs
$Ta
JSE
LDA
Jse
LDa
JSB
LDaA
Jse
LDA
JSe
JS8
LDs
8Ts
LDa
JMP
oCcY
cct
ASC

ocY
LDA
ASC

cCcY
LDa
ASC

PAGE 0014 #9}
f662 91162 870727
663 031163 014762
0664 01164 061263
2665 01165 014765
2666 01166 125056
0667 01167 800000
2668w
8669+PRINT OUYT ERRORS KOUTINE
067@w
9671 01170 Q@e0GQ
9672 061171 @71214
0673 01172 068727
#8674 @1173 8712158
8675 01174 06a739
0676 0117% 070727
6677 Q1176 014752
9678 021177 061224
8679 01200 915003
680 2120t @A61214
Pes81 01202 015026
682 901203 061234
2683 01204 915003
8684 01205 06000}
685 012086 015026
0686 01207 014732
2687 01210 061215
8688 01211 070727
2689 01212 061214
26900 21213 125170
2691 01214 200000
g692 91215 000000
2693 01216 047525

91217 852120
01220 0352824
01221 820075
21222 020040
2694 91223 990000
2695 91224 061216
06696 01225 0200490
01226 020040
01227 044516
1230 050129%
1231 052049
01232 0364490
0697 921233 000000
6698 01234 961228
9699 01235 941109
21236 043511}
81237 047040
01240 0350125
01241 247103
01242 0440490
01243 040%1¢
01244 0420490
P1245 851105
01246 040304
6708 01247 90000

oc?Y

OYN
EOL
Sts
SMPOR
PAR"

OUTPUT CODE
LINE FEED
PRINY SECOND

PAR MESSAGE
EXIT ROUTINE
TEMPORARY STORAGE

ENTER SUBROUTINE
ASO STORE A
UYN SAVE
AS10 STATE
SOYN
QYN
EOL LLINE FEED
SIS PRINT "OUTPUT u®
MPO
AS9 RESTORE A
CPaA PRINY OCTAL NUMBER
§16 PRINT "INPUT =®
MPO
1 PRINT OCTAL
OPA NUMBER
EoL LINE FEED
AS1@ RESTORE
OYN STATE
AS9 RESTORE A
POE,! EXIT SUBROUTINE
e TEMPORARY STORAGE
] TEMPORARY STORAGE
S5,0UTPUT =
e
00
6, INPUT =

Va
)
01l
13,BFGIN PUNCH AND READ



PAGE 0015 #9214

2781 012%¢ 061235
0702 01251 242316
' 01252 042049
91253 050125
2125%4 247103
012955 044040
01236 2408316
912357 842040
01260 051103
01261 040524
P703 @1262 @000Q0
704 01263 86125}
0705«
@706«0UTPUT BLANK T
8787«
2708 Q1264 200000
@709 ©1265 Q02400
€710 01266 265273
‘09711 01267 014706
8712 0@127¢ 0906006
2713 01271 025267
8714 01272 125264
8715 01273 17774
8716+
0717« INCREMENT AND
0718«
0719 01274 000000
8720 0127% 063304
@721 01276 014706
8722 01277 ev2no4
2723 0©13%0 0e5006
0724 01301 025276
0725 01302 0914752
8726 01383 128274
8727 @1344 177700
0728+
0729¢READ AND CHECK
0730«
2731 01305 @eeo0agp
8732 01306 065304
8733 01327 0735340
0734 041310 014706
9735 01311 1063e0
0736 01312 015151
8737 01313 050001
2738 ©1314 0928316
@739 01318 015170
2740 01316 002004
0741 01317 035349
8742 91320 025310
8743 01321 073134}
0744 01322 060763
2745 01323 014706
8746 21324 106509
0747 01325 03000}
0748 01326 02%330
2749 01327 215170

s17 LDs
PARM2 ASC

ocv
S8 LDa

APE

ZEROS NOP
cLA
LDS
J8@

PARMI

9,ENN PUNCH AND READ

e
PARM2

SCc3
CYNA

INB,SZ8B

JMP
JMP
8C3 ocY

OUTFUT A REG,

+B64CH NOP
LDA
Jse
INA

INB,

JMP
JSe
JMp
SCd ocY

LT H]
ZEROS, !
17774

SC4a
OYNA

§I8
N
EOL
«6UACH, ]
177740

64 CHARACTERS

R64CH NOP
LD&
sTh

P8 Jse

LIBS LI8
Jsea
CPs
JMP
Js8
INA
182
JMP
874
LDa
JSBe

LI186 LB
CPA
JMP
JS8

8C4
M4
OYNA
e
PARE
1
*eQ
PoOE

LI Y
P8
ASI1
CR
OYNA
e

1
"e2

POE

ENTER SUBROUTINE

QUTPUT ZERO

32 ZEROS?

NO,

YES, EXIT SUBROUTINE

64 TIMES

ENTER SUBROUTINE
RESET COUNTER

OUTPUT A

INCREMENT QUTPUT WORD
64 CHARACTERS?

NO,

YES,

EXIT ROUTINE

ENTER SUBROUTINE
RESET

CHARACTER COUNTER
READ A

CHARACTER
EXIT ROUTINE?
NO, ERROR?
No.
YES., PRINT OUT ERROR
INCREMENT REFERENCE
64 CHARACTERS?
NO,
YES, STORE &
CHECK FOR

CARR!IABE

RETURN

ERROR?
NO,
YES, PRINT OUT ERROR



LDa
JSE
LIE7 Li®
cPa
JHP
Jse
LDaA
JMF
M64 ecrt
ASii ocC?Y

LF

OYNA

1

b2
POE
A8t
R64CH, !
1777a¢
]

B763+PRINT AND KEYBOARL RUUTINE

PAK NOP
cLc
LDa
8T
LDa
JSE
Jse
JSK
JsSa
J88
LDa
JSe
PS LD
0TA6 OTaA
Pie JS8
STCC3 8TC
cLs
JS#
JMP
JIMP
LIBS L]®
LDa
JSe
JMP

PAKE NOP
§TA
J88
LDa

SLA,

JMP
LDa
JMP
Jse
LDaA
J8e
JMP
PakMy aSc

PAGE 0016 #01
2750 01330 660764
2781 01331 014706
P7%52 81332 106500
2753 01333 050001
P754 Q1334 225336
2758 01338 215170
8756 91336 061341
#7857 91337 125305
B788 81340 177706
#3759 @01341 0003e0
B760w
B761w
B762»

0764»
87865 01342 Pe0B0E
0766 01343 107700
0787 01344 260730
09768 081345 070727
0769 01346 061423
0770 Q1347 014765
8771 ©13%0 015464
9772 01351 015464
8773 01382 014752
0774 0413853 015372
A773 @13%4 661446
@776 01355 014765
€777 01356 #61150
@778 041357 102600
@779 01360 2185372
6780 01361 103700
8781 01362 206400
@762 01363 914511
€783 01364 225366
0784 01365 025369
9785 981366 196500
786 01367 460001
0787 01370 014706
8788 01371 025356
8789w
P790«PRINT AND KEYBOARL EXIT
@791»
0792 21372 008000
#9793 01373 0871214
0794 21374 014148
2795 01378 060201%
2796 01376 0020141
8797 21377 028402
8798 091400 061214
9799 Q1401 125372
0800 01402 014752
0801 01403 261463
0802 01404 914765
2803 01425 125342
0804 01406 041105
01447 0435114

Bi141e

247049

8,C
SOYN
CYN
§19
SMPON
PRALI
PRAL!
EOL
PAKE
S110
SMPOC
INN

e
PAKE
e,C

108
"2
P10
"]

1
OYNA
PO

AS9
MODE
BITS
RSS
LR ]
A39
PAKE.1
EOL
Sity
SMPON
PAK,?

CHECK FOR

LINE

FEED

ERROR?
NO,
YES, PRINT OUT ERROR
RESTORE &
EXIT SUBROUTINE

TEMPORARY STORAGE

ENTER ROUTINE
INITIALIZE, INTERRUPTY OFF
PREPARE
TO PRINT
PRINT FIRST
PAK MESSAGE
PRINT 64 ASCII CHARACTERS
PRINT 64 ASCII CHARACTERS
LINE FEED
EXIT ROUTINE?
NO., PRINT SECOND
PAK MESSAGE
PREPARE TO READ
IN FROM KEYBOARD
EXIT ROUTINE?
NO, WALT
FOR INPUT
ANY INPUT?
YES.
NO.
LOAD DATA INTYO B
PUY B INTO A
QUTPUT A
READ NEXT CHARACTER

ENTER SUBROUTINE

STORE A

CHECK 8w, REG,

EXIT THIS
ROUTINE?

YES,

NO, RESTORE A

EXIT SUBROUTINE

PRINTY THIRD
PAK MESSAGE
EXIT ROUTINE

12,BFGIN PRINT AND KEYBOARD



PAGE @@17 #»a\)

e8es
2806
esa7

2808
0809
08102

0811
o812
0813w

21411
01442
01413
G1414
01445
ci1416
01417
01420
21421
01422
01423
01424
01428
01426
e1427
01430
P143}
01432
01433
01434
81438
01436
01437
21440
e1441
21442
01443
01444
01445
Q1446
2144y
21450
n1451
014%2
21433
01454
01455
01456
01457
01460
01461
81462
01463

os5e122
244516
85240
d48516
042040
0435085
254502
047501
051104
200000
061426
952523
042440
245%0S
a545092
2475014
051104
820123
246117
853514
254449
224065
220103
B4a123
827057
831505
841456
8244490
aeonee
061424
242816
042049
8506122
244516
852040
P40546
042040
2455053
854502
R47%01
051104
200000
061447

octT @
S1¢ LDA PAKMY
PAKM2 ASC 17,USE KEYBOARD SLOWLY (5 CHS,/SEC,)

oCcY ¢
S$118 LDA PAKMS
PAKM3 ASC 11,END PRINT AND KEYBOARD

0CT @
SI11 LDA PAKMRX

P814+PRINT ALL CHARACTERS SUBROUTINE

0815
2816
etz
oe18
0a19
8820
es214
0822
e823
0824

21464
21468
81466
01467
Bi147e
01471
21472
01473

evenve
261472
015474
261473
015474
125464
goe3oe
200240

PRALL NCP ENTER SUBROUTINE
LDA SCS PRINY FIRST
J88 ,J2CwH LINE OF CHARACTERS
LDA SC6 PRINT SECOND
J88 ,J2Cw LINE OF CHARACTERS

JMP PRALI,T EXIT SUBROUTINE
80¢ cCcTY 3ae
8C¢ 0CY 240

0825+PRINT 32 CHARACTERS SUBROUTINF

2826«



PAGE

0827
o828
0829
o830
0831
2832
2833
2834
2835
2836
2837
2838

Pais #01

01474
01478
81476
21477
01508
015014
e1502
21503
21524
21528
1506

ooenes
875%5¢e6
865273
14706
282004
P86006
025477
814752
265506
125474
deeeee

*v NO ERRORSw

«J32CH NOP

8s

8T8
LDe
Jse
INA

NG,

JMP
Jse
LD8
JMP
cct
ENE

BS2
SC3
OYNA

S8

*uy

EOL

882
+32CH, 1
e

ENTER SUBROUTINE
STORE B8

RESET COUNTER
PRINT A

INCREMENT A

32 CHARACTERS?
NO, PRINT NEXT CHARACTER
YES, LINE FEED
RESTORE B

EXIT SUBROUTINE
TEMPORARY STORAGE
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