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1.0 General Description

A special F38T56 PSU with a debug monitor (PEPBUG) has been
developed by Fairchild to provide the user with a conven-
ient and powerful programming debug facility to aid in the
development of F8 or F387X programs. The debugging program
provides the user with an interactive system via a teletype
terminal or via a 4 x 6 keypad.

The PEPBUG PSU is assigned memory addresses '8000'-'87FF',
with entry point being '8080°'. The port assignments are
as follows:

I/0 PORT A 128"
I1/0 PORT B 129"
Local Int. Control '2A"
Timer '28B"

The Interrupt address vector for the timer is '0300' and
for an External Interrupt is '0380°'.

1.1 Electrical Specifications

Since this is just a standard PSU with a special program
on it, the dc and ac electrical characteristics of the
F38T756 are identical to those described in the F38T756
data sheet.

2.0 PEPBUG Overview

PEPBUG provides the following capabilities:

Display or Alter Memory Locations

Display or Alter Scratchpad Registers

Display or Alter I/0 Ports

Display or Alter Accumulator,ISAR,Status(W Register)
Display or Alter PCO,PC1,DC0O,DC1

Load Formatted Paper Tape (FAIR-BUG or Formulator Format)
Punch Formatted Paper Tape (Formulator Format)

Punch Paper Tape in PROM Format ( 8-Bit Binary Format)
Entry from Keyboard or by Program Instruction

I1/0 Subroutines Available to User

Breakpoint

Block Memory Move

Hexadecimal Arithmetic

Program F38E70 or F2716 EPROM.



PEPBUG can be entered in several ways. Execution of a
program instruction such as PI'8080', JMP '8080', LR,P0,Q,
or PK (when Q@ or K contains '8080') can be used to achieve
entry from another software module. Another technique is to
use hardware to decode the RESET state on the ROMC 1lines
and force the high order bit on the Data Bus to a '1' at
this time.

PEPBUG will save the state of the machine upon entry and
will restore it upon return to the user's program. The
interrupt is disabled by PEPBUG and may be re-enabled by
the user if desired. RAM at memory locations H'2B80' to
H'2BE5' is used as save and work area by PEPBUG. Address
2B80 was chosen for RAM address for two reasons:
1. Keep it out of user's first 8K address space
2. Minimize change of .chip select logic necessary to
switch from KD-BUG to PEPBUG. KD-BUG uses RAM Bxx
or 3XX.

An ideal part to use for this RAM is an F6810 128 x 8 Static
RAM.

Two I/0 ports (28 and 29) are available to the user when
PEPBUG is not executing, as are the Timer and External
Interrupt facilities.(PEPBUG does not use either of these.)
During PEPBUG execution Port 28 is used for serial input/
output and control functions while Port 29 is used for
parallel input from a high speed paper tape reader. Assign-
ments for Port 28 are:

it Function
Serial input (0 Volts= MARK)
Character Ready Input (Parallel Device)
(+5 V=READY)
TTY or KEYBOARD I0 ( O Volts = KEYPAD)
Device Ready Input (Parallel Device)
(+5 V=READY)
Step Reader Output (Parallel Device)
( 0 Volts=Step)
Bit2 Bit1 Baud Rate
0 0 110 Baud for Serial I/0
0 1 300 Baud for Serial I/0 1=GND,0=+5V
1 0 1200 Baud for Serial 1I/0
0 Serial Output (0 Volts=MARK)

N W =~ [ NN
|
—

If Port 29 is not utilized by PEPBUG, then Pins 3, 4, and 6
of Port 28 are also available to the user. If Port 29 is
used for parallel input, the parallel input data should have
logic '1' corresponding to a +5 V electrical level.



Bits 1 and 2 of Port 28 are examined when PEPBUG is entered
to initialize the Baud Delay Counter. If Bits 2 and 3
are at ground so that the Baud Delay count is being obtained
from memory location H'2BC3', then the total delay count
(time between bits for a bit serial I/0 device) can be
adjusted as follows:

Bit time interval=(256-count) x 36 us + 55 us
Thus, 110 Baud requires a count of 06

300 Baud requires a count of A4

1200 Baud requires a count of EA

The above equation assumes a clock of 2MHz. If a different
clock frequency is used the 36 usec loop time must be
adjusted as well as the 55 usec overhead time. The count
must then be recalculated.

2.1 PEPBUG Commands

When PEPBUG is entered a prompt character (?) is sent
to the output device. The user then has the option of using
any of the debug commands. After each execution the user is
again prompted with (?). All data and input parameters are
in hexadecimal notation. (C/R) following a command indi-
cates a carriage return.

The keyboard also has a prompt which is a LED. The prompt
lite is on when a command is requested, no shift is required
I.e. if PROMPT is on and key 7 is depressed the program
will assume ACCumlator display and not the digit 7.

After a command key is depressed the prompt lite will go
of f and then the keys will be recognized as hexadecimal
digits.

If the CHG key is depressed the STORE lite will go on and
remain on until two consecutive C/R keys are detected.

The commands from the keypad are the same as they would be
from the TTY. However, several functions are not useful;
i.e. MO-F on the TTY would print memory locations 0-F; this
keypad instruction would not be meaningful.



Command
Type

Display

Change

Examine
Previous
Next

L oad

Hexadecimal

Block Move

Punch

Go To

Delete
Breakpoint

Find

Command

A(C/R)
DO(C/R)
D1(C/R)
I(C/R)

Mxxxx (C/R)
Mxxxx-yyyy (C/R)
0xx(C/R)
PO(C/R)
P1(C/R)

Rxx (C/R)
Rxx-yy (C/R)
S(C/R)

Ww(c/R)
Cxx(C/R)(C/R)

Cxx(C/R)yy(C/R).

(C/R)(C/R)
Cxxxx{(C/R)(C/R)
E(C/R)

B(C/R)

N(C/R)

L(C/R)

H(C/R)

Xaaaa+bbbb=
Mdddd (C/R)
Vssss-eeee(C/R)

IXXXX-Yyyyy-z

Fxxxx-yyyy (C/R)
G(C/R)
Gaaaa(C/R)

[
Uaaaa(C/R)
T(C/R)
Kxx(C/R)

Function

the
the

the Accumulator
DCO

DC1

ISAR

XX X X

xxxXx to yyyy

contents of
contents of
the contents of
the contents of
Memory Location
Memory Location
Port xx Data

the contents of
the contents of
the contents of
the contents of

Display
Display
Display
Display
Display
Display
Display
Display
Display
Display
Display

PCO

PC1

Register xx
Register xx to yy
Display the contents of W Register, status
Display the contents of W Register, status
Change the previously displayed memory
location or port or register to xx

.Change the sequential registers or memory

locations to xx,yy..

Change the PC or DC to xxxXx.

Display the last addressed register or
memory location or port.

Display the previous register or memory
location or port.

Display the next register or memory location
or port.

Load formatted object
prints, then checksum
block last read.

Load formatted object
high-speed reader.
Add or subtract value bbbb from value aaaa.
Move memory block starting at ssss and

ending at address eeee to memory destination
address dddd

Binary Punch PROM 8 bit format; xxxx is
starting page address and yyyy is ending page
address. z is block length code 0=256,1=512.
To Punch 0 to BFF then enter B0O-C00-0.
Formulator Formatted punch for future load.
Go to address of PO.
Change PO to address aaaa,
and continue execution.
Delete command and start a new command.

Set breakpoint at address aaaa.

Clear breakpoint restore user instruction.
Find the matching byte starting with the
last memory address displayed and searching
through memory.

paper tape. If (CK)
error has occurred on

paper tape from the

then go to aaaa



Figure 1 depicts the keypad organization supported by
PEPBUG software routines and Appendix E shows the response a
user would receive if wutilizing the subroutine SCAN. The
schematic diagram for the keyboard and display is in Appen-
dix F. Ports 20 and 21 are used for the keyboard and display
1/0 functions. Appendix H has the complete PEPBUG program
listing.

Figure '2 is a memory map of the area used by PEPBUG.

Appendix G demonstrates how this memory area is changed with
specific PEPBUG commands.

ADDRESS DATA

@STORE @PRUMPT

BRK B.CLR LOAD GO

C D E F - +
E70 HEX MOVE FIND

8 9 A B PORT CHG
2716 IS W ACC

4 5 6 7 REG DEL
PC DC PREV NEXT

0 1 2 3 MEM C/R

Fig- 1 PEPBUG Keyboard Display Diagram




I'::(I:‘I':-ess Memory Contents
2B80 RO R1 R2 R3 R4 R5 R6 R7
2B88 R8 R9 R'A’ R'B' R'C' R'D' R'E" R'F'
2B90 R'10'| R'"11'| R'12" | R'"13" | R'"14"'| R'15'| R'16'| R'17"
2B98 R'18'| R'19'| R'"1A'" [ R"I1B' | R"1C'| R'ID'| R"ME'! R"1F"'
2BAO R'20'| R'21'| R'22'| R'"23" | R"'"24"'| R'25'] R'26'| R'27"
2BA8 R'28'| R'29'| R'2A' | R'"2B" | R'2C'| R'2D'| R'2E'| R'2F"
2BBO R'30'| R'31'|{ R'32' | R'33" | R'34"' | R'35'| R'36'| R'37"
2BB8 R'38'| R'39'| R'3A' | R'3B" | R'3C'| R'3D'| R'3E'| R'3F'
2BCO ACC IS W BAUD DO DO P1 P1
2BC8 D1 D1 EI/DI | IMP PO PO - -
2BDO <<BRK ADDR —»|<=——USER INST SAVE > - --

|
2BD8 <——— PROM PROGRAM PARAME#ERS | <€
2BEO PORT DISPLAY |+ CHANGE WORK —>>| ——
2BE8 -2BFF «=—  NOT USED =

Note:

Fig. 2 RAM Utilization by PEPBUG

See Appendix G

clarification of the RAM utilization.

PEPBUG examples for further

(--) indicates RAM space not used by PEPBUG
and is available to the user.




3.0 Detailed Command Explanation

In the following list of commands the TTY key is in ( ) when
different from keypad. All data and addresses are in hexa-
decimal notation.

C/R

DEL ([)

CHG(C)

+ or -

REG (R)

Port(P)

Carriage return. The keypad C/R operates the
same as a TTY C/R. It is the termination
of all command strings, except for the change
command which is explained below. All
commands except delete must be terminated
with C/R.

The Delete command cancels any previous com-
mand string that has not yet been terminated
with a C/R.

The change command will change the last dis-

played register, memory location, register,
or port. If the previous display was PC or
DC then the change expects four ASCII digits.
If a port was the last displayed item then
only the last keyed field will be accepted;
port changes cannot be chained. If PC or DC
change is chained then memory starting at the
PC address will be changed in 2-byte segments.

These characters are delimiters only. They
are only valid for the commands Hex, Block
Move, Punch, and multiple display of Mem,
Reg, or Port.

Display the register as addressed. RXX will

display register XX. RXX-YY will display the
block of register that include XX-YY. If
XX is 13 and YY is 21, then registers 10-2F
will be displayed. The same block addressing
also applies to Memory and Port displays.

Display the port as addressed. This command
builds an executable command sequence in
Memory and then executes the instructions.
See the Memory Map and also refer to the
examples in the Appendix. Port change also
builds a sequence of instructions to be
executed. The same address blocks apply as
in the Reg command. A port change will
immediately change the contents of a ports;
register changes are done in RAM and the real
register changes occur when a GO command is
issued.



BRK (U)

C.BRK(T)

LOAD (L)

(H)

GO(G)

Set a breakpoint at the given memory address.
The, sequence of instructions stored in the
users program are:

1. 0OUTS 'C' to save the accumulator.

2., JIMP to PEPBUG address H'80EOQ'.
The breakpoint address and the user's ori-
ginal instructions are saved in the PEPBUG
RAM area. Only the information from the last
breakpoint is saved. If a user requires
multiple breakpoints the 4 bytes of code may
be stored; however address and data must be
logged and the code manually restored where
the breakpoints were stored.

Since this is a 4 byte sequence care must be
used as to where a breakpoint may be stored.
It must be the first byte of an instruction;
branch or JMP instructions into the middle of
the 4-byte sequence will result in erroneous
execution. See section 4.0 for further
information.

Clear breakpoint will restore the 4 bytes of
user code that were saved by the last set
breakpoint command.

Load from the RS232 device an object format-
ted program. Normally this would be a TTY
paper tape. However it may also be data
being down-loaded from an RS232 line from the
Formulator or from any other computer system.
The two formats which are accepted are
Fairbug or Formulator formats as detailed in
Appendix C.

Load from a high speed paper tape. There is
no corresponding key pad instruction; however
a GO H'84B8' will execute the high speed load
routine.

GO to PCO address and execute after restoring
all registers. The Accumulator is not
restored so it is necessary to be careful as
to what instruction will execute next.



MEM (M)
NEXT (N)
PREV (B)

(E)

ACC(A)

I1S(1)
PC(P)
DC(D)

HEX (X)

Display the memory as addressed. The same
address blocks apply as in the Reg Command.

Display the next register, port or memory
location.

Display the previous register, port, or
memory location.

Examine current register, port or memory
location. This TTY command has no corre-
sponding command on the keypad.

Display the contents of the accumulator.

Display the contents of the status register.
Bit Meaning
0 Sign - 1 means positive or zero
1 Carry - 1 means carry from bit
7 on previous arithmetic
instruction

2 Zero - 1 means zero result
3 Overflow - 1 means overflow
4 ICB - 1 means interrupt control

is enabled.

When entering PEPBUG the ICB 1is set to zero
before the status register is saved in RAM.
The user may set ICB to 1 prior to executing
a GO command. The GO sequence will restore
the low 4 bits of the status register then
execute an Enable or Disable Interrupt
instruction prior to executing a JMP to the
PCO address.

Display the contents of the Indirect Scratch-
pad Address Register(ISAR)

Display the contents of the Program Counter
(PCO) on the Stack Register (PCI)

Display the contents of either Data Counter
(DCO or DC1).

Add or Subtract the two hexadecimal numbers
and display the answer.



MOVE (V)

FIND (K)

E70

Note:

2716

Move a block of memory. This command must be
preceded by a Memory display command which
displays the first byte of the destina-
tion where the memory block is to be moved.
Then the Move command provides the starting
and ending address of data to be moved. The
block may be moved up or down and may overlap
itself. There are no restrictions on the
move.

Find the matching bit pattern. Start the
search at the last displayed Memory address.
If the last displayed item was not memory
this command will not work correctly.
When a match is displayed a subsequent key in
of the save command will start a new search
at the next memory location.

Program the F38E70. This command may be
accomplished from the TTY by a GO H'8745"',
Before executing there are several things to
be accomplished:

1. Set Port O to H'FF'

2. Set Port 1 to zero

3 . Connect 25V power supply

4., Store memory starting address at H'2BDS8'

& H'2BD9'

5. Store Eprom starting address at H'2BDA' &
H'2BDB'

6. Store Eprom ending address at H'2BDC' &
H'2BDD'

7. Store at H'2BDE' a H'FF' for blank check

or store zero to skip the blank check.

Since the addresses are supplied to the EPROM
programmer small segments of data may be put
on the EPOM and more added later. This is
useful when developing subroutines; after a
routine is debugged it can be put into EPOM
and executed. This eliminates reloading that
portion of code. A library of routines can
be built in this manner. See Appendix F
for the pinouts required.

Program the F2716 EPROM. This command may

be accomplished from the TTY by executing a
GO H'8741' command. The same rules apply to
2716 programming as to the E70 Programming.

10



3.1 PEPBUG Command Usage

A brief study of Appendix B will assist the reader in
understanding the TTY command utilization. From these
examples many advantages over Keypad debugging are quite
apparent. First and most important a history is recorded
of the steps taken and the results displayed. Second is the
simple access from the console to the user.

One advantage that is not so apparent is that when a user
wishes to end a debug session the modified program may be

saved by punching the memory using the F command. In
a subsequent debug session this "updated" program may be
loaded and debugging continued. If program patches were

extensive much time and effort is saved. Of course the
program may be re-assembled after editing the changes
in order to obtain an updated program.

Another advantage and also not so apparent is the fact
the TTY input is much less error prone. If the one uses
a little care and examines the keyed input prior to the
carriage return, errors can almost be totally eliminated.
In addition, a debug session achieves more results

in a quicker time.

3.2 Input/Qutput

The input/output rountines assume that Port A of the U4
socket is available and is configured as shown in Appendix
F. In order to communciate with an 11-bit serial type
device such as a Teletype ASR 33 or a compatible TTY or CRT
is required. PEPBUG has options to vary the baud rate
by changing the counters for delay loops between bits.
The timer is not utilized so the user is not deprived of
this valuable resource. The counter value for 110 Baud is
six which counts by incrementing an 8-bit register wuntil
zero; the six gives a loop count of 250. For 300 Baud
the counter is initailly H'A4' giving a loop count of H'5C'
or 92 decimal. Other baud rates can be achieved by modify-
ing the counter. These c ounts assumed a system clock of
2MHz. For a faster clock, the counter must be changed to
produce more delay loops, while for a slower clock the
counter must be changed to product less delay loops. This
is due to the fact that each instruction time will change
and the total loop time will change while the device spelled
is always constant. When the baud rate is not set to
default to either 110 or 300 or 1200 then the Baud Rate must
be put into RAM loation H'2BC3'.

1



3.3 Load from Parallel Input Device

The loader in PEPBUG can load from either a teletype or from
a parallel source. The usual parallel source would be a
high-speed paper tape reader which reads 100 to 300 charac-
ters per second. The parallel device is controlled using a
"handshaking" protocol. The handshaking eliminates synchron-
izing problems because it forces the device to wait for the
microprocessor and forces the microprocessor to wait for the
device.

Set switch to enter PEPBUG

Load Paper Tape
in TTY Reader

Parallel
Option?

Load Paper Tape
in Parallel Reader

I

Depress Reset
Switch

T
Prompt (?) has been
typed on TTY
l

Key in L C/R for TTY or
H C/R for High Speed Reader

Put RDR
On

Tape will read in
and store

Error on tape read
prior data block
START OVER

Error on tape
START OVER

Load Complete

Fig. 3

12



The PEPBUG parallel read routine examines DEVICE READY and
waits for the ready signal, looks for Character Ready and
delays 100us after detecting the ready, and then reads a
character before the output of Step Reader. This sequence
is repeated for each character. Only the formats shown in
Appendix C can be read by PEPBUG with the Load Command.
However, the user may use the subroutine PINP to read other
formats. Bits 1-2 are examined when is entered to initial-
ize the baud delay counter. See Appendix A for the I/0 port
pin assignments. The flow chart in Figure 3 indicates the
steps necessary to load a paper tape program formatted as
shown in Appendix C. If a checksum error occurs the FAIR-
BUG format has no recovery capability since the address is
on the beginning of the tape.

4.0 PEPBUG Subroutines

I/0 Subroutines on the PSU are available to the user.
These are listed below and documented in Appendix E.

ENTRY

NAME ADDRESS FUNCTION

TTX 85C7 Input 1 byte from TTY type device
(11 bits serial/character).

TTYX 8617 Output 1 byte to TTY type device
(11 bits serial/character).

TCRX 85F9 Output CR,LF & delay 250 ms using
TTYX subroutine.

PINP 85A3 Input 1 byte from the parallel IP
device (150usec minimum delay
between characters).

FOP1 812A Output 1 or 2 hexadecimal digits
in ASCII format from a memory
location.

FOP2 812C Output 1 or 2 hexadecimal digits
in ASCII format from register QL.

BYTE 857B Input 2 ASCII digits from a
parallel or serial IP device; then
covert them to one hexadecimal
byte.

SCAN 8636 Read keyboard until new character
is received; also output to
the the six 7-segment displays and
two LED's.

DISPX 87E2 Output to the six 7-segment dis-

plays and two LED's.

13



5.0 Programming Examples

The following program linkages to PEPBUG are cited as
examples as how to utilize PEPBUG as a '"snap shot" display
or breakpoint ,vehicle.

The two general ways to enter PEPBUG are either through
programmed instructions or by manual intervention from
the console. The manual entry is normally used for the
following situations:

For initial program loading

For program punch and save

To start tracing a runaway program

To display or take further action following a BR¥*

Programmed entry to PEPBUG can be achieved by building trace
routines into the source program prior to assembly or else
by patching the object program after loading it. In either
case the following instructions provide the necessary
linkage.

JMP H'8080' This is a 3-byte instruction that destroys
the accumulator and does not save the
program counter.

PI H'8080' This is a 3-byte instruction that destroys
the accumulator and pushes the program
counter (PCO) to the stack (PC1).

LR PO,Q This is a 1-byte instruction that does not
destroy the accumulator and does not save
the program counter.

PK This is a 1-byte instruction that does not

destroy the accumulator and pushes the
program counter (PCO) to the stack (PC1).

14



These instructions are explained in detail in the F8 USERS
GUIDE. It should be noted that all except the LR P0,Q are
priviledged instructions and that an interrupt cannot be
serviced following these instructions. Furthermore, the
first instruction executed at H'8080' is a disable interrupt
which inhibits interrupts wuntil an Enable instruction is
issued.

Examination of these instructions discloses that the PK
instruction is the most desirable to use since it is 1 byte,
saves the accumulator, and saves the PCO; however, it does
require the K register (R12 and R13) be preset. If K is
not used in the program being tested this is an ideal
instruction. A recommended procedure is to code in to the
users program at location 0O the following instructions:

LI H'80"
LR KU,A
LR KL,A

If one of the above housekeeping procedures is used, patch-
ing the user's program for tracing or display purposes
becomes an easier proposition. The simpler PK may be used
and the prompt(?) will indicate that a desired point has
been reached. Display of PC1 will then determine which (if
more than one) of the trace points has been reached. The
disadvantage of using PK or PI is that the object program
PC1 has been lost. If this is detrimental for a particular
section of code being debugged the JMP or LR PO,Q instruc-
tions are available. If LR P0O,Q is used the Q register must
be preset in the same fashion as above, substituting Q for
K. The type of breakpoint to be used will depend on which
registers are not used in the portion of the code being
debugged.

It can be noted that the options are numerous and the user
must decide which one or which combination is most desirable
for a given purpose.

It is suggested that the user try a small program as
shown in Appendix G and utilize all the options of PEPBUG
until all the options are understood. This will save much
time and effort in future debug sessions.

15







APPENDIX A
ASCIl CHARACTER CODES

Hex Code Hex Code Hex Code
Character 7 Bit Character 7 Bit Character 7 Bit
(Space) 20 0 30 H 48
! 21 1 31 I 49
" 22 2 32 J 4A
# 23 3 33 K 4B
$ 24 4 34 L 4c
% 25 5 35 M 4D
& 26 6 36 N 4E
'(Quote) 27 7 37 0 4F
( 28 8 38 P 50
) 29 9 39 Q 51
* 2A : 3A R 52
+ 2B ; 3B S 53
, (Comma) 2C > 3C T 54
- 2D = 3D U 55
. 2E < 3E Vv 56
/ 2F ? 3F W 57
Line Feed OA @ 40 X 58
Carriage RTN 0D A 41 Y 59
Bell 87 B 42 VA 5A
Punch ON 92 C 43 [ 5B
Punch OFF 94 D 44 \ 5C
Reader ON 91 E 45 ] 5D
Reader OFF 93 F 46 ¢ SE
Null 7F G 47 - SF
Null FF
APPENDIX B
PEPBUG PORT ASSIGNNMENTS
Assignments for Port 28 Assignments for Port 29
Bit Function Bit Function
7 Serial input 7 Parallel input byte - MSB
6 Character Ready (Parallel Device) 6 Parallel input byte
5 Enter Key/Display Monitor 5 Parallel input byte
4 Device Ready(Parallel Device) 4 Parallel input byte
3 Step Reader(Parallel Device) 3 Parallel input byte
2 Parallel input byte
Bit 2 Bit 1 Baud Rate 1 Parallel input byte
0 0 110 baud 0 Parallel input byte - LSB
0 1 300 baud
1 0 1200 baud
1 1 Baud delay counter in

memory at H'2BC3'

Note: 0=+5;1-GND,O0 V.

0 Serial QOutput

A1



Note: This example was loaded

(L) by the instruction

APPENDIX C
FORMATTED TAPE
(FAIRBUG FORMAT)

shown in Appendix B. This is

S x
o 3
@ @
5 e
[a} m %
o~ s - <)
3 Q
| ] | 2 m 2 =
= % 2 5 3 % 3 5
© S o S X < ¥ 2
£ - ($) - ) w
m N A\ _ AN
S 7~ ™~ -~ ~ 7~ ~
P
fo} - - -
~ e3> Ty 3 Cy3
_ OIZxanol0owonuBavorovud00IZXao0ooouuavioocolnl ZXnoloool LaWdoolluwo
O ) ® ® e o ® ® 00 0° oo e © © o
2] 200 ©60 000 00000 ® 00 e o 006 © ® ®© 00 000 (2 X ] ® @®
< 00006 o ® ® [ ] 00 006 © ® o6 060 ® ® © ®e o0 060 [ X X ]
00 © 0 0 00 ©° 0 ©° 00 0000000000000 000000000000O0 00000000000 0000 0000090000000 0O
0000 ® ® 9000 @ [ ] ® 0000 ® [ ]
® (XX X ) L X ] 900000 00060 600 0 000 o 0006 000 ® ®e [ X ]
® @ 6 o o 000000 ® 00 000 o6 0006 o ® 00 000 ® ®e ®e
[ X X [ X ] ® e [ X X ] [ X J L] ®0 ® ® o [ X ) [ ] ®® oo [ X ]
® ® [ ]
1721
[
(]
5
B 4
k] [3) (] ~ (]
s 2 Swl 8 ol
o m Q © s 2 o =
£ < 2o = o ) 3> 2
€ « T~ Q ] < « Q ) 7]
3 b7} s 9 X ] 529 5 ¥4
(7] (o} (&) [77] a - o o
A A N
—_— r D ' ) ' N
) ) g -4
Ty 3 Ty Cy3 Cu3
SOOUOCLNX009100DDO41000017CUNX001OOODOOD10009190UNX,00100090001000904CUNX00
[ ] e © [ X ] @ 000 © [ ] ® o000 © ® ® L] (] ® ®
[ ] ®e ® o0 [ X ] [ X )
® © e® o ® o0 o ® ® o : o0 ©
©000000000000000000000000000000000000000000000000000O0CO0CO0O0O0000O0C0OCO0000O0O0O6OCECEE ©0
0000 ® 2000 ® 00060 [ ] ® ®00e
00000 00000000 000000 00 00000000 0000000000 0000000000000000000 [ X X}
[ X X X ] ® 0000600 000000 00 ® 000000 00000OCGOGOOGO ® 00000000000000000 ® o
® [ X ] ee ® [ X ] ® ®0 [ X
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APPENDIX C (Continued)
FORMATTED TAPE
(FORMULATOR FORMAT)

RUBOUT
RUBOUT
RUBOUT
RUBOUT
PU OFF
° : Start Block
1
. 8 } Data Block Length
e [
. 2 l Address 1st Data Byte
° 8
° 0
N o }  Code
° 2
e PU OFF 6 \
® °® . (¢}
s ®e|s | Length of Data 8
e|s g o
0 2
0 F
ps ] Address :
o 2
g } Code g
o 1
o } Data Byte 1 .
of! } DataByte2 ¢
o B
o ) ;
o 0
® o D
e o .
4 0
e ol .
0 F Data
o F
o 2
o} 4
)
1 F
el ’
o 0
1 0
el £
o 9
o 2
o 6
) c o
o 9
o 0
® E. > Data Bytes 3-24 g
0 F
0 2
[ 2 E
(] ° [ 2 D
° 0 9
o 2
® : [ B E
L3 0 J
° 0 5
-G 2 ¢ } Checksum
e00e oo 1
®® o 0 C/R
0 o 0 UF
® o 0 RUBOUT
® ° O RUBOUT
° 0 RUBOUT
© 0 RUBOUT
° 0 RUBOUT
e y PI) OFF
° 0 H
[} c®
e e o o } Checksum o } Length = 0 15 End
e ®@c® ©| cn 0
oooo:: o:o ;’JEOUT (‘J l Next Available Address
ee RUBOUT 0
RUBOUT o } Code
RUBOUT 0
RUBOUT F
PU OFF o oo F } Checksum
oee- © H Start Next Block ° PU OFF
L]
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APPENDIX C (Continued)

FAIRBUG FORMAT AND CHECKSUM
The following line of code is from Appendix C. The checksum is the sum of all the nibbles in the block.

X009100DD041000D17
(. 7
~

Data Checksum g

7 = Checksum

">| O0Doco-~owwoo
|—‘UOOO-I>O

FORMULATOR FORMAT AND CHECKSUM

The following line of code is from example 2. The checksum is the 2’s complement of the sum of all the
bytes in the record. Notice that when the checksum is also added to the sum the total is always zero for
the low 16 bits.

+1800E80026C802F3268164FB20D900FF24F900F926F900FF2ED92 EDS C1

e
~
Data l7Checksum

Code, Type of record

Starting Address

Number of Data Bytes, H'18' = 24

18 26 24 2E E3
00 81 F9 D9 FE

E8 64 00 2E 34

00 FB F9 F5 2A

26 20 26 — —

cC8 D9 F9 2A 3F = Total Sum

02 00 00 2’s Complement (3F+1=C1)
F3 FF FF

E3 FE 34
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APPENDIX D
PEPBUG
(PROM PUNCH FORMAT)

PROM 8 BIT FORMAT

f

eovosToee

91
00
DD
04
10
00
D1
00
10
00
Do
00
10
00
91
00
10
00
90

FF
24
F9
00
F9
2
F9
00
FF

s Start Block
00

This format is 8 bits
wide and is punched
by: JXX00-YYO00-L
when: J0-100-0 it will
punch data from Mem-
ory Address 0 to H'FF'.
L = 0 -256 bytes
L=1-512 bytes

L =3 -1024 bytes

> Data

® 00066 |k
®® ®0-o @ | Do
® @ce0 |2
©00®® ¢® O|F5
.
Decimal
Input Command Memory # Block
JXX00-YY00-L Addresses Blocks | Length
Punched
J 0-100-0 0-255 1 256
J 0-400-0 0-1023 4 256
J 100-200-0 256-511 1 256
J 0-400-1 0-1023 2 512
J 0-1000-1 0-4095 8 512
J 200-400-1 512-1023 1 512
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APPENDIX E
PEPBUG SUBROUTINES

The following INPUT and OUTPUT subroutines exist in PEPBUG
and may be called by the user's program. All subroutines
should be entered by: (PI Address).

TTX - Input 1 byte from TTY type device, without echo.
Data is 11 bits/character being received on Port 28

Pin 7.

Address: H'85C7'

Enter: RO Delay Counter

Exit: W Reg Destroyed
PC1 User return address
Accum Input byte
RO Unchanged
R1 Input byte
R2 -1

TTYX- Output 1 byte to TTY type device. Data transmitted
is 11 bits/character being output on Port 28 Pin O.

Address: H'8617'

Enter: RO Delay Counter

R1 Byte to output
Exit: W Reg Destroyed

PC1 User return address

Accum 0

RO Unchanged

R1 -1

R2 0

TCRX- Output CR/LF/NULL to TTY type device; subroutine
TTYD is called.

Address: H'85F9"'

Enter: RO Delay Counter
Exit: W Reg Destroyed
PC1 Destroyed
Accum 0
K Reg User return address
RO Unchanged
R1 -1
R2 0

PINP- Input 1 byte from parallel input device; minimum
delay between characters is 150 us. Byte is
received on Port 29 with control bits on Port 28,
pins 3,4, and 6. See Appendix B.

Address: H'85A3'

Enter: No setup

Exit: W Reg Destroyed
PC1 User return address
Accum Input byte
R1 Input byte
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APPENDIX E (continued)

BYTE - Input 2 ASCII hexadecimal characters and convert

FOP1

FOP2

to 1 byte; also accumulate the checksum. If input is
not ASCII characters 0-9 or A-F meaningless results
will be returned. Either TTYI or PINP is called as
input routine.

Address: H'857B'
Enter: Q H'85A3'(for parallel input)
Q H'85C7'(serial input) RO=Delay
Counter
R7 Previously accumulated checksum
Exit: W Reg Destroyed
PC1 Destroyed
Accum Input byte
K User return address
Q Unchanged
RO Unchanged
R1 Destroyed
R2 -1 (if serial IP), unchanged for
Parallel IP
R7 Checksum
R8 0
R11 Input byte

Output byte of data from memory to TTY type device
using TTY0 subroutine. Byte is converted to 1 or 2 ASCII
hexidecimal characters.

Address: H'812A"
Enter: RO Delay Counter
R8 Flag pos# = OP Hi 4 bits, then Lo 4
as ASCII
Neg# OP Lo 4 bits as ASCII
DCO Memory address of data
Exit: W Reg Destroyed
PC1 Destroyed
Accum Destroyed
DCO DCO + 1
K Reg User return address
QL Data byte
RO Unchanged
R1 -1
R2 0
R7 Checksum (low 4 bits significant)

Output byte of data from QL. Same routine as FOP1
except DCO is not used.

Address H'812C'
Enter: RO Delay Counter

R8 Same as FOP1

QL Data byte to output
Exit: Same as FOP1
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APPENDIX E (continued)

DISPX Display data to six 7-segment displays and two LED's.

Address: H'87E2"
Enter: R'30'to'35" Low 4 bits from each
register are displayed.
R'36" Bit 7 is Prompt LED
Bit 6 is Change LED
Exit: ISAR is destroyed
R1 is destroyed
Port '20'&'21' are destroyed
ACC is destroyed
W is destroyed

SCAN Display data to six 7-segment displays and two
LED's and scan keyboard for new key in. This
routine will wait for new key before returning
to the user.

Address: H'8636'
Enter: R'30'to'35" Low 4 bits from each
register are displayed.
R'36' Bit 7 is Prompt LED
Bit 6 is Change LED
Exit: R'36" is changed
R'37!' is number of C/Rs expected
to complete change command
DCO is destroyed
W is destroyed
R2 is keypad location code in Hex
Port '20'&'21' are destroyed
R'28'to'2F"' are destroyed
ACC and R1 new key character in ASCII

The characters returned by this routine are dependent upon
the setting of Bit 7 of Reg H'36'. This flag bit determines
when a keypad shift is invoked. This bit is set to a 1 when
Del is keyed in or when C/R is keyed in. It also causes the
Prompt LED to be lit. It will be set to 0 on the next

key in except on Del. The follwing tables show the returned
characters.

Results in R1 in ASCII Results in R2 in Hex
Reg '36'= 0 C D E F - + 3 7 B F 13 17
8 9 A B 0 ¢C 2 6 A E 12 16
4 5 6 7 R H'SB!' 1 5 9 D 11 15
0 1 2 3 M H'OD' 0 4 8 C 10 14
Reg '36'=1 u T L G - + 18 1F 23 27 13 17
¥ X V K 0 ¢C * 1B 22 26 12 16
* I W A R H'SB' * m 21 25 11 15
P D B N M H'OD' 18 1C 20 24 10 14

NOTE: * These keys cause a direct IMP to the E70 or 2716
EPROM routines and do not return to the user.
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APPENDIX F
F2716 AND F38E70 PROM PROGRAM 1/0 INTERCONNECT DIAGRAM

+25V +5V 1/0 PORTS 4 & 5
Eus
21 4(17
\___Pd40 8 3 P00 A
N___ P41 9 4- P01 A
N__P42__ 10 JEPez 4
N__Pa3__ 11| < Sl _Poa___4
N\__Pas 12|k zl19 Poa
N_P45 13| o a P05/
N___P46 14 7_P06 A
N___P47___ 15 i6__P07T__A
|
F3BE70 {37 P10 A
N___P50 33 36__P11__A
\__P 32 5 P12 A
N\__P52__ 31| rl8a_Pi3 A
N___P53 30| xf22 Pia___/
N :54 29| & Q123 P15/
55
e ML +5V +12V
N__Ps7 2 39 RESET / |3 |4
N\___P00 16 15 Do
N__EXTINT38 XTL1l___XTLX AN\ P01 11 12 D
N____P02_10 9 D>
XTL2(2 XTLY /] 3
eND | - N P03 5 6 D3
N P04_ 36 5 D4
J_2° P05 _31 2 Ds
= P06_ 30 9 D
N P07 25 26 Dy
17 ROMC 0
N P10 14| F3ss0 [18 ROMC 1
N P11 13 19 ROMC 2
N___ P12 20 ROMC 3
N P13 7 21 ROMC 4
P14 34
N_Pi5 33 ¢
P16_ 28 WRITE
N P17_27 23 IREQ
38
+25V +BV RESET 37 3 1lc2
Swi =200 15 pF
+ 39 MHz
21 |24 c3 =
L 40 C1
8 P15/ 1:1.0 F~ —I
| T : J_24 15 pFL
N___P50 91 p, Aol8__ P04/ =
N_P51___10]. Asf5__P05 /]
N_Ps2__ 11|, A j__PO6/
N_ P53 13| o A [3 POl
psa__ 4] K 2 Po0
NI oL R T
P56 161, Asf2d P11
P57 17]p.  acl22_ P12/
I o P13
Appfle P13
PGM [ 18 __ P03

GNDGE [20 _ PQ7




fa

1em v, ale sioisisay
L8 |T 1HOd=.9d

L 48 0 1HOd =LVd
:S9)J0N

nﬂ‘l nm_

(as1) (asw)
00S QN4 00S N4 00S aNd 00S aNd 00S aN4 00S AN
oifs[t|z[ v[9] £]s! ot| 6| 1| 2| v[o].] ¢l ot e[ L[z]v]9| ] s ot|s| t|z|v]9]z t|e| [z v]9] ] s ot 6| t|2|¥|9] 2] s
vijsy 6ot Lzijely vils| ejoufiLfziler]v viisH 6 jorft eiler| v, visH 6 joufiife Je L]sH 6ot Lferler]y vifsy] 6|orft Lerer|y
89€6 896 89€6 89€6 89¢6 89€6
BdNEBE eq 2] 1|z]9 A DEE ey [ yz|9 RENEEE RANDEBE
8 6 =L o04d
szis1N. 5
=1 il L Lad
seioN
€ T Tobg 2¢8d N
seLs
9 S €ad \
sZis1
8 3 ovd
50s1 0 oAE Hotvd
oLL A4 LL AT
voLe —lv_go 5081 zr o Zvd \{
9 S
A6 oY oL AS- sH z L gvd N
.JHO1S.
.LdWOHYd. QoAn wd N
vOvL
9 S svd
ovd
vd N
oL 8 9 v ! z
4o | wepy € z 1 0 6 vad
ea Boy L 9 S| ¥ L sgd
Byy | mod 8 V| 6 8 S 94d
+ — 4 3 a 2 € lad

INVHOVIA JILVINTHOS AV1dSIA/advOogADI

(penunuod) 4 XIaN3ddv
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/0 Ports to Keypad and TTY Interconnect Diagram
Appendix F (Continued)

A11

out H&L IN

TISISNSSS N SSNNNSSHY
m|v| 9| v|9|9| 9|00 » ek el el el el el el
XE501618|5|8|% |7 [B]|28)|5|2(8|S(<D
= o
z @ ADDRESS BUS
/((/(
beboababdbobotebabababobobabehs
— & ) ~TREQ
Po 0—24 —
BT g0 Fa871E Fags3 o AN WRT
_I—.‘_‘_ ¥ CPU READ
= ‘.zmslsssw*s zlalzlzle |el~ sRlzRIRRSE Tafellsle ~~I—-Islﬁ_||.
zlolololololololo
AT FEFEE | RIERER 1o ololelelelelole |2[=lzl=lz | ls+ +
m olelele I°I3 CERIFIPIRIRIP [2191218]3 &
zzzlz | 1B 2R |*BE<
ololele | (A ¢ olo|ofo)a =
- IN|w & o W&
©-
ROMC 0
ROMC 1
ROMC 2
ROMC 3
ROMC 4
®
WRITE
slelslaslele |zlzlzlzlz | |s DRDA ®
X [0
 ZREEE B B N e e S E E RN E
olololo|e m o * 121212122 [*Plo
Sl il i bl @ olalalalo ElE
21eIRelS
BNRBBIRBE RipEREE o~ |2 nlnInlslslelsls [2lzlzlzlz |elN=
+12v 4 05 412v3 Forr
+5v -3 6 o7 Lsv4 16 o0
. F3861C s P 18 F3862A(F38T56) ® oiREa
| IREQ PORT 28 PORT 29
= 2lxms|elslal~ s sl ksl = zlrjlf’ mlsls %la S lglmlglwlﬁlalglﬂ
I |T|v|o|v|V|v|O|v|0|D|O|v|v|O|v
BRRIEREEEE RS RS = |
1/0 PORT A Ty l ™
__I/OPORTB '/




APPENDIX G
PEPBUG EXAMPLES

MO (CR) R

M0000= FF Store a program to put an
?C70(CR)(CR) incrementing counter in
?N(CR) M0O002= 6A scratchpad registers 0-3F.
?B(CR) MO0OO1= 8B Note the use of the various
?E(CR) MO001= 8B instructions.

?COB(CR)(CR)

?E(CR) M0ODO02= 6A

?C5C(CR)(CR)

?E(CR) M00D3= 81 J
?C1F(CR)25(CR)40(CR)94(CR)F9(CR)29(CR)IBO(CR)BO(CR) (CR)
?M0-A(CR) “_ﬂ____————Dlsplay the program
M0O000=(70 OB 5C 1F 25 40 94 F9 80 B80)A9 BO 89 11 93
?RO-3F(CR)

RO0O0O0O= 04 00 02 00O 00 00 00 OO OO OO OO 00O 00 00 0O OO Display
RO010= FF 61 EE 5E F7 E4 85 5C FA D2 E6 E6 DD DE BB 90 registers
RO020= 00 00 00 00O 02 00 OO OO OO0 00 02 00O 01 00O 0O OO before.
RO030= FF D6 FF B3 B6 A3 FE 9A DF D4 7F 76 F7 88 E7 91
?M2B80-2B87(CR) Memory
M2B80= 04 00 02 00O 00 00O 0O OO 00 OO OO OO OO0 00 OO 00:} where RO-F
?G0(CR) =——————— Execute. is saved.
<— Program did not return, manually reset

?M7(CR)

M0007= F9 «=—— Change displacement of BR instruction

?CFA(CR)(CR)

?7G0 (CR) =——— FExecute

?RO-3F (CR)

RO0O00= 00 01 02 03 04 05 06 07 08 09 DA 0B OC OD OE OF All
RO0O10= 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F registers
R0020= 20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F are
RO030= 30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F changed

?7PO(CR)=0000=<———Go 0 set this address 0K .
?P1(CR)=8080 «——Return address not saved

?M8(CR)

M0008= 29 Oh! We used a jump

?7C28(CR)(CR) Change it to PI.

?GO (CR) Execute Again.

?P0O (CR)0000
?P1(CR)=000B<——Now OK.

?A(CR)= 80

?I(CR)= 3F Displays

?W(CR)= 07

?DO(CR)=0001 See RAM map to verify
?D1(CR)=0000 display of registers.

?CI234(CR) (CR)<—Change

?D1(CR)=1234

?M2B80-2BFF

M2B80= 00 01 02 03 04 05 06 07 08 09 DA OB 0OC OD OE OF
M2B90= 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F
M2BAO= 20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F
M2BBO= 30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F
M2BCO= 80 3F 07 06 00 01 00 OB 12 34[1A 29 00 00]FF EB
M2BDO= 66 FF 00 10 89 00 DF EF 76 FF 00 10 83 00 FF EF
M2BEO= 72 FF 00 10 89 02 FF EF 76 FF 00 10 89 00 FF EF
M2BFO= 76 FF 00 10 89 00 FB EF 72 FF 00 10 89 20 FF EF




APPERNDIX G (continued)

?00-9(CR) Display Ports. Note 2-3

00000= 88 FF 8D 8D 80 80 80 80 FF FF FF FF 00 80 FF FF

701 (CR) Port changes not chained.
00001= FF Port 1 was set to last.

?CAA(CR)BB(CR)CC(CR)DD(CR)EE(CR)FF(CR)(CR 01d value FF changed to FF.
00-F(CR)

00000= 888D 8D 80 8080 80 FF FF FF FF 00 80 FF FF

701 (CR)

00001= FF

?C1(CT)Z(CR)B(CR)4(CR)5(CR)6 (CR) (CR)=—Try again to change Port 1.
?00-F (CR)

00000= 88[06]8D 8D 80 80 80 80 FF FF FF FF 00 80 FF FF
?M2BD0-2BE4 (CR)

M2BDO= 66 FF 00 10 89 00 DF EF 76 FF 00 10 83 00 FF B1

M2BEO= [AF 07 29 84 8DJ02 FF EF 76 FF 00 10 89 00 FF EF

?01(CR) A _Last set of instructions executed when display of 00-F.
00001= 06 Port data saved in QL then JMP back into PEPBUG.
?7M2BD0-2BE4 (CR)

M2BDO- 66 FF 00 10 89 00 DF EF 76 FF 00 10 83 00 FF B1

M2BEO=[AT 07 29 84 8D|02 FF EF 76 FF 00 10 89 00 FF EF

701 (CR)

00001= 06 Start of sequence of instructions
?CAA(CR)(CR)‘/,/»KILL to change Port 1. Data from R4
?M2B80-[ (CR) to port then JIMP to PEPBUEZ/
?M2BD0-2BE4 (CR)

M2BDO= 66 FF 00 10 89 00 DF EF 76 FF 00 10 83 00 FF [B1]

M2BEO=[44 B1 29 83 30]02 FF EF 76 FF 00 10 89 00 FF EF

7021 (CR)

00021= O0A Display sequence for long IO instruction
89 00

?M2BD0-2BE4-2BE4(CR)

M2BDO= 66 FF 00 10 DF EF 76 FF 00 10 83 00 FF B1
M2BEO=[26 21 07 29 84 8DJFF EF 76 FF 00 10 89 00 FF EF

?C55 (CR)(CR)

?M2BDF -2BEQ (CR) Last displayed value was M2BEF,and is changed.
M2BDO= 66 FF 00 10 89 00 DF EF 76 FF 00 10 83 00 FF B1
M2BEO= 26 21 07 29 84 8D FF EF 76 FF 00 10 89 00 FF[55]

7021 (CR)
00021= OA _—Try again to change port 21.

?C55(CR) (CR)

?M2BD4-2BEF (CR) Instructions for change command.
M2BDO= 66 FF 00 10 89 00 DF EF 76 FF 00 10 83 00 FF[27}#
M2BEO=[21 44 27 21 29 83 30]EF 76 FF 00 10 89 00 FF 55

‘//Display
00000= 88[AA]8D 8D 80 80 80 80 FF FF FF FF 00 80 FF FF
00010= FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00020= 2B[55]FF FF 81 FF FF FF FF FF FF FF FF FF FF FF

?00-21(CR) of ports again with changes noted.
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APPENDIX G (continued)

?207(CR)<—————Set breakpoint at M7. Note instructions put in user
?M7(CR) program and data saved in RAM to restore.

MO0O07= BC
?M7-A(CR)
MO0O00= 70 0B 5C 1F 25 40 94[BC 29 80 EO]JA9 BO 89 11 93
?M2BCO-2BEF (CR)

M2BCO= 80 3F 07 06 00 01 00 OB 12 34 1A 29 00 00 FF EB
M2BDO= [00 07 FA 28 80 80|DF EF 76 FF 00 10 83 00 FF 27
M2BEO= 21 44 27 21 29 83 30 EF 76 FF 00 10 89 00 FF 55
?T(CR) Clear breakpoint. Display User instructions.
?M7-A(CR)
MO000= 70 OB 5C 1F 25 40 94[FA 28 80 80]A9 BO 89 11 93
?M2B80-2B8[ (CR)

?M2B80-2BFF (CR)

M2B80= 00 01 02 03 04 05 06 07 08 09 OA 0B 0OC OD OE OF~ Note RAM
M2B90= 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F | is still
M2BA0= 20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F | intact. we
M2BBO= 30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F {may still
M2BCO= 80 3F 07 06 00 01 00 OB 12 34 1A 29 00 00 FF EB freturn to
M2BDO= 00 07 FA 28 80 80 DF EF 76 FF 00 10 83 00 FF 27 |user
M2BEO= 21 44 27 21 29 83 30 EF 76 FF 00 10 89 00 FF 55 | correctly
M2BF0O= 76 FF 00 10 89 00 FB EF 72 FF 00 10 89 20 FF EF
?7U7(CR)<«—————Now set breakpoint & execute the Go and return to
?G7(CR) PEPBUG users instructions are not restored.

?MO-F (CR)

MO000= 70 0B 5C 1F 25 40 94[BC 29 80 EOJA9 BO 89 11 93

?T(CR) =————Now CLR restores users instructions.

?MO-F (CR)

MO0O00= 70 0B 5C 1F 25 40 94[FA 28 80 80|/A9 BO 89 11 93
?F0-7(CR):18000000700B5C1F254094FA288080A9B08911931EC5476A83FA999512

:0000000000000COOO Formulator dump format.Note
¥ Using(CR) leader long delay before and after.

?X1234-5678BBBC and trailer These are null characters for

?X1234-5678=BBBC paper tape leader and trailer.

?X1234+5678=68AC Use of= as delimiter

?X1234-F034=2200 is neater

?X1234-204=1030

7L (CR) CK = Keyboard load. Keyed in S0000X12345678911223344

and 44 is checksum error
?MO-F (CR) _ [
MO0O00 = |12 34 56 78 90 11 22|33] 28 80 80 A9J BO 89 11 93

?M3(CR)
MO003= 78 }——————————Execute MOVE/ of location 7-B to 3-7
?V7-B(CR)

?MO-F (CR)
MO0O00= 12 34 56[33 28 80 80 A9][28 80 80 A9] BO 89 11 93
?MA(CR)

MOOOA= 80 Move 8-B to A-D
?V8-B(CR)

?MO-F (CR)

MOOOO= 12 34 56 33 28 80 80 A9 28 80[28 80 80 A9]11 93
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ERRS LOC OBJECT ADDR LINE

CHAE 290000 GEEE GB4S

286z 43
f@ad 18
BES 53
SEHE 45
SEET 18
aag 1F
cEEs Se

APPENDIX H
PEPBUG PROGRAM LISTING

SOURCE ETHTEMENT

@Eg1  +PEFBUG
@aez  +R YATERT
BEEE  +FOR 2K PSU F33T56
@ead  « REVISED 2/28/79
eee BEaS  RAM CORG 5}
SEEE geEs  NE RORG H Gaaa
320E eBE7 A E@ (HEX-13
GaEE BEes  BRUD E&U 2]
gEEl @@es  CHRS EQU 1
QEEs gEls  BONT EQu 2
aeas @eil  HFLG E@QU kS
BEES ' CCNT EQU S
BEHE HFLG EaQU 3
HEET CE=H EQL 7
GBS FCNT Eau 8,
AEEY @ FLG G 9
aaa? SIZE E&U CkEM
Haes @ SH EQU 3
EA EQU 5
EALD EQU HFLG
ERHI E CCNT
oo EnL 1z 10 DISPLAY PORT
FF EQL 1z
FR EQU 15 FLG+H"4Z"=REGIZTER
M EQU 1@ FLGHH" 43
cc EQU 11
CHEL EG 11
CR Eau H @D
LF E@U H BR*
HUSE EGU H7EE” UHUSED: PORT ACDRESS
OFOR E@l H 284 SERIAL FORT. GUTFUT
IFOR EGU H28° SERIAL FORT. INFUT
FSTS E& 2as PARALLEL PORT, STATUS BITS
FFRT Eau H 237 PARALLEL PORT. DATA & BITS
G644 BEZ5 DA EGU RAM+6E [ ADDRESS IH RAM
GEE9 BEZE  RAY EQU RAM+3 REG 9 ADDR IN RAM
BH2E BEET PORTH EGU ‘287 FORT TO SAYE IN
P24 @Eze  PORTE EQU oo
B2y 8833 PORTC EG TIMER TO SRAYE IH
BB4R @948 EX B EXIT INSTRUCTIONS TO USER
B96eH Badl HII E@
GEee Ba4z L0 Ea
BE20 BE4Z PE E
BEzl BB44 PO E@U
aEss Bed4s  BRAM E@U RAM+SS HEM FOR BURN PARAMETERS
Ba4E  *
aad7
JHF  SAVER HO ENTRY @2@@@ GO TO 28ge
BE49  *
AB5e  *
251 *+BOOTSTRAP FORMAT FUNCH SUBROUTIME
@652+ START ADDRESS INDC ON ENTRY
@95Z &  END ADDRESS IN RE-7 OM ENTRY
3654 +WRITE ELANK LERDER
BESS FPUN LK A ERHI
BHESE Con
BT LF ERHI A HOW 175 COMPLIMENT HIGH
Bass LR A, EALO
aase CoM NEGATIYE
GEEa INC 2°S COMPLIMENT
EEL LR EALO: A



ERRS LOC OBJECT

886A 45
8008 19
506C 55
GEED 2692
40EF 57
G819 51
5011 288610
soi4 37
5015 70
SE1E 94FS
5018 E8
8819 S16A

SB1E 2094
2E10 51
SE1E 228618
8621 238876

824 28FF
SEze Sl
E27 283618
SEZA 283A
8E2C 51
SE2D 288610
@3 2818
g@zz S8
833 &7
B34 2e812C
8637 4R
8@ze &7
8@39 28812C
@30 4B
9830 &7
SBZE 288120
a4l 7
Q42 @y
8@43 258120
2846 18
G847 2018
oaqs 58
884K 25212A
9B4D 11
SB4E 38
884F S4FR

851 47
852 18
283% 1F
654 @7
8a85% 78
SEsE 58
@37 28812C
SESH 2825F2

@5k 48
JE3E C&
SESF 4R
868 1%
@6l G5
SEe2 9201

ADDR LINE

B2
2<%
aoed
BeeS
aaes
2% rg
8610 BEGE
aEes
we7e
8616 Bo71
g7z
8624 @Y7z
=
BE7S
HE7E
518 a7y
o@re Bave
aars
2
BB
ez

SB4H 8196
E167
a16g
Gies
6118
5111
a14z
6113

8120 @114

g5F2 8115
#i16
8117
@118
6112
8126
Eiz1

g@z4 B2z

APPENDIX H (continued)

SOURCE STHTEMENT

HOW 275 COMPLIMENT
NUMBER OF NULLS

WRITE BLANKS

CONTINUE BLANKING

THIS WAS LEADER

COLON FORMULATOR STARRT

LENGTH=24

QUTPUT EYTE

WRITE LENGTH

QUTPUT HI ACDRESS

OUTPUT LO ADDRESS

RECORD TYPE=8

SET TO 24
WRITE 2 CHAR FROM HEMORY

COUNT-1
NOT 24 YET

FLAG PLUS FOR 2 CHAR Q7P
WRITE 2 CHAR CRSH
TYFE CRALF

#HOW CHECK IF ALL MEMORY IS5 PUNCHED. HI MUST =L0

LR i EFRI
LNK
LR EFHI, f
LI H 52’
LR CKSM, A
FRNL LR CHRS, A
FI TTYO
DS CKSM
LIS @
ENZ FPNL
#s HFLG
EP FCON
#TRAILER PUNCHED NOW FINISH
LI He 947
LR CHRS, H
FI TTvO
TP TZE
®
#WRITE STRRTING ADDRESS
FCON LI HFF
LR CHRS.
PI TTv0
LI HY 3R
LR CHRS, i
PI TTvO
LI 24
LF: HFLG: A
i aL. f
FI FOFz2
LR fi 10
LR BL. i
FI FOF2
LR A1l
LR L.
FI FORZ
LIS @
LR HLL F
FI FIPZ
LR bC. H
LI 24
LR HFLG i
FLOF  FI FOPL
LR H, DT
ps HFLG
ENZ FLOF
#NEW CHECKSUN
LR R, CKSH
CoM
INC
LF: oL
LIS &
LR HFLG A
FI FUORZ
PI TTCR
LR R 1l
A EALD
LR Fis 18
LMK
BS ERHI
ENC FCON

A16

LRST LOM ADDRESS
EHDING LOW RDDRESS
LAST HI ADDRESS

HOT DONE YET



ERRS LOC

=g P

Lo < =
o
0y
P
=

OBJECT RDDR

ficn)
=1

=
P2
= o

618

a8

288420 8120
4 38

Q4Fe 286D

e
4 9E98  SBES

8876 66

8E77

887g 2

S87A
8a8veR
SE?C
670

8686
aatl
9683
SA34
geg6
8Ea7
]
SBSA
8680

68D
SEce
@91
692
8893
8094
2095

2896

aaa?
58

8a9%
289A
a@9e
£e9C

589D

7a
ab
208168 @lc@

1A
2rze
71
2vee
4A
z2rzd
46
2729

11

2ZAbBEE BEEE
44
17
41
17
49
51

C
17

BA

LINE

8123
124
@125
B126
@127
6128
B1s
ok
@131
8132
6133
@134
a135
136
@137
B13E
B33
@140
B4l
a1de
8143
@144
@145
@146
@147
148
@149
B15E
151
8152
@153
154
@155
156
8157
158
155
168
161
b6z
@153
154
G165
@166
B1E7

Blag

aie9
@178
aivl
@17z
8173
174
8175
817e
8177
@178
8179
alea
8181
@18z
5182

APPENDIX H (continued)

SOURCE STRTEMENT
LF G A ZERD
*
#H0W WROTE ZERO RECORD PRIOR TO TRAILER

*

LI H"ZR* CaLon
LR CHRS A
FI TTYD FUNCH YCOLOM
LIZ g
LR HFLG, A
HERE Pl FOPZ  PUNCH 2 ZERO CHAR
D5 HFLG
ENZ HERE REPEAT IF WOT @
DS HFLG SET TO -1
ER (FRUN+ZY  TRAILER
*
TEST FOR KEYEOARD OR TTY
*
TZE LISt &
LISL &
LI Hee@”
LR LA
Lis @
LF: LA
JHF STRT
#*
*
*
#
*
#ENTRY POINT TO SAYE ALL REGISTERS EXCEPT PCH

* IF EWTRY IS FROM RESET MOST REGISTERS

# WILL BE MERNINGLESS DUE TO SWITCH BUOUNCE
#®

£
SAYER DI MUST DO

auT PORTA SAYE RACC YALID OR NOT

LIS 1

T OFOR  MARK BIT FOR TTY TO KEEF QUIET
LF A. 1@

T FORTE SRAVE i@ TEMP

LR A 41

UiT  PORTC SAVE Ri1 TEWF
LR H.DC  FREE DC@&
#SAVE RB-REZ IS, N

DCI RFiH
LR A B
5T FE SAYED
LR A1
5T R1 SAYED
LR A9

LR LA RS TEMP TO R4

LR JH W TEMP TO RS

LR R: IS

LK B: R ISAR TEMF TO R@
#HOW SAYE R2 TO R&3

LIS 2

LR IS;A ISAR TO R2
ZC LR f: S

ST
*INC ISAR

LR A, 15

A7



ERRS LOC OBJECT RDDR LINE

SB9E 1F 8184
2E9F BB @1es
8186

gErE 1% 6187
SEA1 81F9  S89B G138
6183

SEAZ 2626 @19@
S6RS 17 [EuReRS
§ERG 48 @19z
QER7 17 B19%
28RS 49 8194
8BR9 17 @195
SERA 16 6198
SEAE S@ @137
8198

BAC 20 8139
SEAD BE G258
SERE 20 Gal
QBAF B8 gzaz
geBa 7R 82ez
S6B1 BB B2a4
feEz 40 H2Es
gEBZ 17 =0
8B4 SFFD S6BZ B267
gEEG B3 B2e8
88B7 17 @269
28BS 2R0BEY GRS G218
8BEE 41 8211
S6BC 17 8212
2@BD 2624 B21%
QBBF 17 6214
g8Ce 2629 0215
gacz 17 6216
§8CT BE 8217
8218

8219

622a

884 7@ Bzl
8605 2728 6222
gecy 2628 6222
8acy 18 w224
SECA 2186 8225
§BCC S4A3 8876 B226
QECE 2386 6227
gepg 12 azae
88D1 2ASEDD 880D @229
8604 SE 8230
98D5 16 8231
86D6 ZREB43 BB43 8232
8609 17 8232
86DA S& 6234
§6DB 989R 3876 B35
8236

8237

8238

36DD 8239

860D 86 8248
86DE R4 6241
S6DF ER @242
8243

6244

APPENDIX H (continued)

SOURCE STHTEMENT

INC
LR I5H
#TEST FOR H'48° IF DONE
SL 1
EP ZC
#HOW SAYE RCC IS, W FROM TEMPS
N PORTA
ST
LR A &
ST ISHR WOW SAYED
LR 3
5T W HOW SAYED
L EAUD COUNT TO Ra
LK & H MAYBE IT IS YALID

#NOW SRYE DC@, DCL. PCL

AbC

LR LOC DCL TOR
KT

LR K. P FCL TO K
LIS i@

LR IS A ISAR TO H. K. @
Z0 LR A: 1

ST

EBR? 2D

LR A.@L  BR? DID NOT FINISH
ST

DCI RAZ

LR A1

ST RS NOW SRAVED
I FORTE

ST R1& HOW SAVED
IN PORTC

ST R11 HOW SAVED

LR @ DC  GU=RAM PAGE ADDRESS
#*

#NOW TEST FOR TTY AND IF SO GET BAUD COUNT
*

CLR

out IPOR

IN IFOR  PORT@ FROM DEBUG
CoM

NI & BITS 1.2 FOR DEFRULT
BZ TZE DEFRULT TO RAM VALUE
K1 3

SR 1

DCI BRUDT TARELE

ADC

LK

DCI RAM+57 STORE ARER FOR BAUD
ST

LR 2]

ZE ER TZE

ALDT  EQU * NO @ VALUE FOR TABLE
DC HB&* 118 BAUD YALUE
DC H’A4 366 BAUD VALUE
De HER‘ 12@@ BAUD VALUE

# RETURN FROM BRERKPOINT

A18



APPERNDIX H (continued)

ERRS  LOC ORJECT ALDR LINE SOURCE STHTEMENT
*
86E@ AC INS H7C? ACC SRVE
SHEL  FEIE ER SRVER
£
*
*

#RESTORE BEFORE RETURN TQ USER, HALL BUT RCC IS OK
#

# MOVE DO, PL, D1 TO H. K. @

*
GEES 2A0B44 @B44 @255 REST  DCI Da

88EE VA LIS 1@ HU

SBET @B LR ISH

SBES 16 ZH L

SBES D LR I.R

SBER EFFD ER¥ ZA

GBEC 16 LM GET D1 LOW

SEED SD LR LA TO GL, WITH “ISAR TO @
4RESTORE DL, PL

SEEE &@ LIsU @

SBEF @F LR DC. @

3EFa 2C XDC TO DCL -

38F1 @3 LK P: K TO FC1

+RESTORE RB-REZ

SEF2 ZROGE BCI FAM
@F5 15 ZE LM
S8Fe SC LR SH
S@F7 BA LR A, IS
LEFE 1F INC
26F9 6B LR 1.8 ISAR +1
S@FA 13 SL i
CSOFE S1F9 BF ZE IF NOT H*4&” DO MORE
#HOW RESTORE IS, M
SOFD 16 Ll SKIF RCC
SEFE 18 LK 1SAR
SEFF G LR IS
aimE 16 LK
] LR s W OHOW IH J
#GET DG IN H
aie2 18 L SKIF BAUD COUNT
2163 18 LH
g184 5A LR i@, A
1685 15 LM
§1@e 5B LR 1L A
#GET ICE BIT ANC ADD TO DI IWST
o167 74 LIs 4
§188 2E ADC
8169 49 LR A9
F18A 14 SR 4 ICE HOW BIT @
g18E 241R AI H’1if“ IF ICE OW DI EECOMES EI
sl 17 a7 IH EXECUTION SEQUENCE
S16E 2823 L1 H 29 JMF OF CODE
2118 17 5T RETURW TO USER PC@
#HOW STRIP ICE FROM STATUS
8111 7F LI= 15
2112 F3 [ 9
811z 59 LF 4R
#GET R9-11 AGRIN
2114 ZAbaas @Ees DCI RAS
§117 16 B3Ed LM
alis 2rze EZE5 auT FORTH SAYE R3

A19



APPENDIX H (continued])

ERRS LOC OBJECT ADDR LINE SOURCE STATEMENT
811A 16 386 LM
§148 2724 8367 OUT  PORTE SHYE R18
3140 16 @08 LM
S11E 10 03269 LR DCH  DCB NOW RESTORED
B11F 5B 310 LR 1LA
8126 2621 6311 IN  PORTE
8122 5A 8212 Lk 18.A
8123 2620 6313 IN  PORTR R9 TO ACC
§125 1D @314 Lk WJ  STATUS RESTORED
8126 59 0315 LR %A FINALLY 9
8127 29064 GB4R BI16 JMP E4  NOW EXECUTE EI OR DI THEN JHF
6317 *
o318 *
@119 *
9320 *
@321 *

BI22  dekidcdobiok

Y2z #SUBROUTINE TO OUTBYTE 1 BYTE AS 2 4 BIT RSC CHARS
@324  #CKSM 15 ACCUMULATED

@225 #HFLG MUST BE POSITIVE NUMEBER

WIZe #
812A 16 8227 FOP1 LM
8128 @7 328 LK QLA
6329 *ENTRY WITH CHARACTER IN REG SAYE
812C 82 @3z FOPZ LE f SAYE RETURN INK
8120 48 B3Z1 FLP1 LF A, HFLG
G12E 18 8232 cam SET STATUS
312F 58 B3I3 LR HFLG:f#  FLIP-FLOP FLAG
G130 6z 6334 LR A, L
8131 9182 S134 @335 BN FHI DO HI 4 BITS IF -
813% 15 6336 SL 4 LOSE HI 4 BITS
9134 14 B3Z7 FHI =R 4 MOVE TO LO 4 BITS
A3%8  #COMVERT TO RASC ©B="3@7,9="39",R="41",F="4¢"
135 2428 @339 Al H/38/
8137 2539 B34 CI H*237
9139 8182  B13D 9341 BF FIMT NOT A-F
2138 2407 . @342 Al 7
8130 51 634 FINT LR CHRS, A
813E 285610 8610 B344 PI TTYO TYFE FRAME
141 23 @z45 £ HFLG
8142 91ER 912D @345 BH FLP1 0O LOW HALF WORD:
©z47 4D CHECKSUM
8144 @3 6348 LR A B LAST BYTE OUTPUTTED
8145 7 @349 AS CKeM ADD TO PROIR CKSM
g146 57 8350 LR CKEM, A SAYE UPDHTED CKSH
8147 oC 8351 FK RETURN FROM K REGISTERS
6352 *
B35 *
148 2B @354 TBLS DC AL1{A1-A>  ACCUMULATOR DISPLAY
8149 BZ 6355 DC ALLCE~-A? PREVIOUS OF BACK 1 RDORESS
a14H 33 8356 o ALL{C-AY CHANGE FIELD
814B 63 8357 VS ALLCD-A DC DISPLAY
3140 €F @338 U ALLCE-AD EXAMINE
8140 75 6233 o ALLCF-A2 FORMATTED PUNCH
814E 78 366 oC ALLLG-AY GO TO
S14F 95 @zl DL AL1<H-A> HIGH SPEED LORDER
8156 27 @ze2 be ALL{I-A ISAR DISPLAY
8151 93 2o pC AL I-A2 8 BIT PROM PUNCH
3152 AZ a264 DL ALLCK-AY FIND BIT PRTTERN
845z SC HEES oC ALLCL-AY LORD
8154 SF @366 D ALL(M-A2 MEMORY DISFLAY

A20



ERRS LOC OEJECT ADDR LINE
9155 B7 B2e7
g156 99 azed
157 (2 ]
8158 FF HEPE
153 F? Bz71
1SR F3 372
815e 2F 6373
815C 3 8374
2150 Se w375
81%E F2 w376
815F &1 63277
Sie@ 4B @zra
alel @v Bi79
G162 ZE5F2 95F2 6380
16T 28EF 281
8167 51 @382
168 268610 8610 6353

@ze4
S16E 2E35BE 95BE @35
S1eE 32 @386
S1eF 268616 Sci@ 6387
8172 4z 8388
8173 217F 6289
8175 2548 @398
177 S1EA 9162 6391
aivs 2558 @392
21vB 91Ee  Sie2 @253
8170 241F 8354
S47F 2R8147 8147 B3935
8182 8E @35
818z 16 @8z37
8184 @5 83298
9185 1F B399
2186 24DB  ©162 B400

G401

@462

B40z

6464
8188 72 8465
8189 58 @466
18R 8B 8467
128 74 G408
e1eC SB 0409

418

3414
18D R 6442
21gE 32 #4412
318F B& 6414
8156 &b 6415
191 7@ 8416
8132 SE B417
8192 SFFE 8192 0448
8135 42 3419
8196 @B 6420

421

@422
8197 2885BE STBE @423
919A 247F 8424
g13C 57 8425
819D 258D G426
219F &44E  84EE @427

APPENDIX H (continued)

S

FCE STHTEMENT

L ALA(H-A2 HEXT DISPLAY

[ ALLLO-F) FORT DISPLAY

Le ALACP-A2 P DISPLAY

LC ALLC(-1) 2}

L ALLIR-AD FEGISTER DISPLAY

£ ALLCS-A) STATUS DISFLAY

bC ALLCT-HY CLEAR ERERK PUOINT

LC ALLCU-RY BREAKFOINT

DC ALACY-R2 MOVE BLOCK

DC ALLCS-HY W CSTRTUSY DISPLAY
HAK DC ALLCK-RY HE® ARITHMETIC
STRT LR A 41 FREE Ri1

LR GL. A
STRL PI TTCR WRITE CR/LF

LI [Vdrad FROMPT CHARACTER

LR CHRS, A

FI TTYG
#READ INPUT CHARACTER

PI TTY1

LR A SAYE CHAR

PI TTYO ECHO CHAR

LR R 3

NI HA7F 7 BITS ONLY

CI H’4@”

EP STRL LESS THAN “R“ IMVALID

CI C/¥”

BM STRL GREATER THAN ‘W’ INVALID

NI HeLF” SAYE 5 BITS OWLY

DCI (TELS-1)

ADC

LM GET TRELE YALUE
RFTC LR KL, R SAYE INDEX IN R1Z

INC SET STRTUS

BZ STRL INVALID CONTROL CHAR

*NOW IMPUT PRARAMETERS IF AHY

#FETCH PARAMETERS AFTER LEGIT CODE IS IN
#MAX FIELD 1 AND 2 IS 4 HEX DIGITS

#MAX FIELD X I5 1 HEX DIGIT

LIS 2
LR FCNT,R  PARAMETER COUNT
LR 15, A I5AR=3
FA LIS 4
LR ¢ A CHAR CNT=4
*
#ZERO DISPLAY REB-56
LK RIS
LR 2 TEMP
LISl 6
LISL 5
LIS @
FAA Lk DA
BR? FAA
LR A2
IR ISA RESTORE
*
#READ CHARACTER
FE Fl TTY1 GET CHAR
NI H/7F7
LR 7R
c1 CR
B2 CORT CORRECT FIELD BOUNDARIES

A21



ERRS LOC OBJECT RDDR LIME

G811 288610 Sel@ B428

21R4 47

B1RS 252D
S1A7 2445
S1R9 2528
S1AE S441
S1RD 2530
S1AF 843E
SiB1 2358
S1B% 84RE

S1ES 252F
8167 S1DF
S1B9 2546
S1BE 91DB
S1ED 24Dl
S1BF 2589
1C1 a1a?
8102 2516
8105 81b1
107 24F2
Gics B

S1CH 31CC

gicc 52

24CD o
S1CE &
81CF &
8108 &9
101 4E
81Dz Sb
310 &R
aiDb4 4E
&1D5 5D
51iD& 6B
2107 4E
aibe S0
8109 42
210/ SC
&1DB @8
eibC oB
810D 4C
S4DE 15
84DF C2
S1E® SD
81E1 71
g1E2 FB
81EX 84B3
81ES 4E
SiEE &FB@
81E8 72
S1E9 9633
S1EB 985F
81ED 59

L= A = o

#4239
8430
S1ED 431
@432
BED 43T
3474
S1EE P435
B436
8162 8477
0438
8433
8157 @448
B441
5197 G442
3443
444
3109 B445
B445
3197 8447
448
@443
3197 ©458
@451
8452
3453
454
8455
B456
3457
3453
8459
460
@461
B462
G463
8464
G465
B466
B467
8468
459
@478
8471
8472
8473
8474
8475
B476
8197 9477
8473
3197 8479
8430
821D 8481
8138 8482
8483
2484
8455
7486
B457
8488

APPENDIX H (continued)

SOURCE STRTEMENT

ECHO' INPUT CHAR

FIELD SEFARATOR

KILL CHAR?
KILL INPUT

LESS THAN ZERO
ERRUR IGNORE
F?

ERROR IGHORE

ERROR: IGNORE IT

FULL FIELD IGHORE THIS

THEN ADD THIS DIGIT

TEMP

RE1

TO RE®
RE2
TOREL
REX

TO Re2
NEW DIGIT

RESTORE

TO PARAMETER LOC

EYEM CHAR, 2DIGITS, GO RERD
SET ISRR BACK 1
GET NEXT DIGIT

PARAMETERS FULL. NOW EXIT
LINK TO FA

Fl TTY0

LR A7

cI o=

EZ CORN

Cl o+’

B2 CORN

cI cr=*

B2 CORT

cl HesEe

B2 STRL
#MUST BE HEX @-9, OF A-F

cI HezF*

BF FB

cl He 46

BH FB

Al H*DE*

¢l H9*

BF FK,

ol He 4@

EF FE

Al HFg*
FLK oS W

EM FE
#ZERD LO 4 EITS,

LR 2.0
#
#SHIFT NEW DIGIT INTO DISPLAY

LR RIS

LR KA

LISU &

LISL 1

LR RD

IR LA

LIsL 2

LK RD

Ik LA

LISL =

Lk RD

Lk LA

IR Rz

Lk %A

LR RKU

LR ISH

LR F. S

sL 4

RS z

LR LH

LIS 1

NS ct

B2 FB

LR A D

ER? FE

LIS 3

ER COR?
FAX BR FA
CORN LR %A
+CORRECT HEX FIELD, RIGHT JUSTIFY

#  IF ABBC THEN BREC

# IF ABCD THEN IT IS OK
% IF ABB THEN @oer

* IF ABGG THEN BERE

A22



ERRS LOC OBJECT RDDR LINE

SEE 74 8439
G1EF EE @49
B1FE G41F G216 G4S
giF2 B 8492
81F3 9116  G20F 8493
S81F5 948C 5202 0494
81F7 7F @495
&1FS FC 8496
&81F3 SE @437
S1FR 4D 2493
GIFE 15 #439
81FC EC @saw
81FD SE @561
&1FE 4C a5e2
S1FF 14 B5a3
o8B SEEC 526D 8504
8202 B 585
526 S405 5209 0506
5205 7F 567
8265 FD @565
G267 SR G2OE 6S6O
8269 4E 516
26 4D @511
5268 SE 512
g20C 78 BELE
g28D 5D @514
S20E 40 @545
820F 33 516
5216 47 @517
8214 258D g1
5213 9485 8219 9519
5215 253D E528
5247 9403 S1EB @53
8219 48 a5z
821A 18 B52%
5218 2464 B524
8210 58 @525
824E 83 526
S24F 5B @s27
@528
228 72
2271 Fa
G222 8418
224

842
2575
4R
iz
et
46
226F
56
26F3
F4
54

3
S SB

APPENDIX H (continued)

CORT

CORL

SUOURCE STHTEMENT

LIS 4
XS ce
B2 CORE
pS c
BM CORS
ENZ CORL
LIS 15
NS s

LR DA
LR AT
SL 4

%S 5

LR D, f
LR AoS
SR 4

ER COR4
DS o
B2 COR2
LIS 15
NS I

BR CORZ
LR A.D
LR A1
LR DA
LIS @

LR LA
LK Ao 1
bs FCNT
LR Ao 7
eI ok
B2 CORS
el £e=
ENZ FFiK
LR Fls FONT
ca

Al 4

LR FCNT, A
LR A 0L
LR 1L

*TEST FOR 2 OR X PRRAMETERS

ES

NO FARAMETERS

FIELD HBCD, AOK

LAST CHAR HOT CR OR =

RESTORE Rii

MAKE LD ADDRESS STRRT ON & BYTE BOUNDRY

# MAKE HI ADDRESS END ON & EYTE EBOUNDRY

FF

LIS z
NS FENT
BZ RTHL
LR AKL

Ol CY-AD

B2 MOVE

Gl tF-R)

B2 FF
1

B2 RTML

LR RS
al 15
LR & H
LI HeFB*
NS 4

LR 4R
LR 11, R
LR G
LR 18, A

A23

HEX

DLIAF

HEX

NOT 2 OR = PARAMETERS



ERRS LOC OBJECT ADDR LINE

8556
8228 2AB248 8248 BS51
E23E 18 @552
823F o4 8552
246 @l @554
241 2§ v355
8242 a5 6556
8243 @3 @557
G244 13 @558
5245 B4 @559
246 82 85e8
§247 oC aSEl
8248 82CB B562

254

8564

u5es

@Ses

8367

usEs

2

8578

6571

@572

6573

8574
8240 4R 8375
S24B 13 us7e
240 1F @577
G240 €3 as7e
S24E 848B  525A @579
G2he S16F  B26H @S0G
25z 19 w3l
8252 43 asez
8254 SH 8383
5205 44 2t
S256 Sk 6385
HEGV TH [y
o258 9826 D27F 6587
S25A 48 63es
S20B 18 BEER
823C 1F @a9a
5230 C4 a5t
E20E 9iF: 8252 6592

839z
8260 43 @594
26l 18 8595
222 51 S5
2263 44 asg7
264 18 @598
8265 1F 8589
266 1E BeEa
g2e7 Co aewl
8268 S2@2  Q2EB 0Bl
82eA 1E eEx
S26E CB 8664
g2eC SB B5Es
gzeh 41 220519
G26E 19 BEa?
826F 10 BEEE
G278 13 BEBg
azvl .S <30

APPENDIX H (continued)

SOURCE STARTEMENT

#CALC ADDRESS TO GET TO PROCESS ROUTIME

FTNL DCI STB
LM
LR KU, A SAYE
LR A KL
M
LR KL, A
LR A, KU HI & BIT ADDRESS OF ‘A’
LHK
LR KU, A
LF A; QU HI ADDRESS IF NEEDED
FK
STE be ALZ(HEX-1)

#MOVE MEMORY ELOCK

*  TO ACCOMPLISH, DO
*

HXKKKK WHERE X¥XX IS DESTINATION STHRT ADDRESS
VSESS-EEEE WHERE SS55 IS SOURCE RDDRFESS START

* AND: EEEE 15 SOURCE ENDING ADDRESS
*INFUT

# R1B-11 =DESTINATION START RADDRESS

* R3-4 =SUURCE START ADDRESS

# R5-6 =SOURCE END ADDRESS

#WORK REGISTERS

# Ri@-11  =CORRENT SOURCE BYTE RDODRESS

* RS-6 =S0URCE START IF MOYING FROM END FORWARD

* =50URCE END RDDRESS IF MOYE START TO END

MOVE LR A, 18 DESTINATION HI RYTE
COoM
INC
A5 2 SOURCE START HI BYTE
EZ HEYZ EQUAL, TEST LO BYTE
ER HEND MO ¥ E BACKWARDS
MBGH LR DC:H
LR A3
LR 18R
LF A 4
LR 1L A
LIS @
ER MCaM
MEY2 LK R 1l
Cirg
INC
RS 4
BF MEGN
#CALC LENGTH OF BLOCK
HEND LK A3
cuM
LR LA
LR A, 4
CoM
INC
LR T
AS 3
BNC MRk
LR T W
TR RS 11
LR 1L.A
LR A1
LNK
LR W T
LNK
A5 S
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ERRS LOC OBJECT ADDR LINE

G272 CR

8273 OR
8274 18

275 45
76 SR
77 46
e Sk
8279 43
827R 55
8276 44
5 =13
2EFE
F &7
@ 2C
1 18
2 11
2 16
a4 20
285 17
& 47
G287 SE
8288 2C
8289 GE

828R 4R
8288 ES
S2EC 34FS
928E 4B
S26F Eg
8296 94F1

a1l
e
15 e
Geiq
8615
Be16
a&17
@518
ge13
GE2E
BE21
Bez2
BEZZ
624
BE2S
BE26
@gav
BEZS
8629

BE32
#6533
Be34
BEZT
BEIE
Be37
BEZE
BE3s
5282 BedE
541
Ged2
8282 8843

8252 258160 G168 BE44

2295 2eb@
9297 @7
o298 oF
8299 43
23R SH
8298 17
G290 44
8250 SE
829E 17

E29F 2C
S2R0 1@
S2R1 &B
82A2 16
S2AZ 2C
g2R4 17
S2AS 2C
82A6 4E
S2H7 BFFA

S2A9 16
S2AA 2BBC
82RC 17

ae45
8546
@e4?
EE4a
BE49
BESE
@es1
[0
8653
654
B35
BESE
8657
Be38
8559
aeed
@561
Beg2
BeB3
desd
8665
82H2 BE5E
BeE?
B668
8669
8678
8671

APPENDIX H (continued)

SOURCE STATEMEWT

AS 1@
LR 18,8
#M0YE TO [T THEN IOMCREMENT TO ADC 4 TO LEMGTH
LR DL H
#MOVE SOURCE START ADDRESS TO RiG-11
LF A S
LF 18. A
LR A &
LF 1LA
*NOW MOVE SOURCE STRRT TO RS-8& FOR END COMPARE
LR Rz
LR SH
LE A: 4
LR &R
LI -2 MEMORY ADDRESS INCREMENT
FCOM LR VA
®oo
LR DL H
MLOP LR H. bC SAYE ADDRESS FOR COMPRRE
LM
®oc
5T
LR A7
ADC
HDC
ADC
*COMPARE FOR ADDRESS END
LR A, 1@
H5 g
ENZ HLOP
LR A 41
ha) &
BNZ MLOP
BAXY JHP STRT ALL DONE

*BREAKPOINT TO MEMORY SRVE 4 BYTES UF USER CODE,
# REPLACE WITH SAYE RCC IN PORT, THEN JUMP TO BRKFT
# PROCESS.  BRKPT STRYS IN MEMORY UNTIL CLERRED

BRHAK LI HD&” SCRATCH MEM LO ADDRESS EYTE
LR QLA
LR DC. @
LR 3
LR 18, A
ST
LR A, 4
LK 1L A
#NOW FETCH USER BYTE
KDC LR DC:H
LR DC.H
LISL 3
BLP LM
XDC
5T
XoC
LR A, D DEC ISAR
BR? BLF
#NOW STORE IN MEMORY
LR DC:H
LI HBCY
ST
#NOW CHANGE USER TO RESTORE RDDRESS
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EFRS LOC OBJECT RDDR LINE

S2AD 229 Be72
S2AF 17 BETZ
G2BE 2806 BE74
gz2g2 17 8873
S2BZ 20E8 @evE
8285 17 Bev?
g92B6 9EDE 8292 Be7E

G679
S2BS 2808 BERE
S2BA &7 Begl
S2BE @F BEg2
S2BC 15 BESE
828D SR BEg4
SZBE 16 BEES
S2BF SB BESE
gacE 2. BEST
g2C1 6B [l
a2z 14 Begd
8203 2C @638
G204 1e 591
8205 2C aeg2
8206 17 BESE
G207 4E ae34

8203 8FFR 8202 BE9S
S2CA 9607 8292 Be9%6

T

galt Beos

82CC 49 B9
32CD 2528 5]
82(CF &48E  S2DB @7@l
. avez
2201 45 E7az
82bz 18 aved
82D% 1F @7es
5204 1E @res
8205 56 ara?
8206 45 @vas
8207 18 ares
208 10 671a
8209 15 @71l
&20bA 55 ariz
G671z

S2DB 44 @vid
82DC C6 @713
820D 54 u7is
82DE 42 @717
S20F 13 arig
82E@ C5 @743
av2e

82E1 @7 arzd
32E2 65 arz2
S2E3 68 g723
S2E4 14 Br24
82ES 5D 8725
S2E6 83 8726
82E7 5D avav
S2ES 28812C 812C @728
82EB 44 @729
82EC &7 @r3ae
82ED 14 arzd
82EE 5D o732

APPENDIX H (continued)

SOURCE STRTEMENT

LI H* 297 JHP INSTRUCTION
ST
LI H"8@‘
5T
LI H E@” RETURN FROM BRERKPOINT
1)
BR BRK TO START
#RESTORE BYTE TO USER MEMORY
T LI H D@’ SCRATCH RRER
LR Bl A
LR o, @
LH
LR 1@, H
LH
LR 11,/
RDC
LISL I
LR DC, H USER ADDRESS
TTLP HDC
LM
RDC
ST RESTOURE USER CODE
LR R D
ERY TTLF
ER BiK TO START
#HEX ARITHMETIC
% EoU %
HE¥ LR 1]
ClI C+’
B2 PLUS
#COMPLEMENT BEFURE RDD=SUBTRACT
LR )
CoM
INC 275 COMPLEMENT
LR LW
LR 6 H
LR A5
con
LR W, J
LRK
LR 5 R
*ADDITION
PLUS LR A, 4
RS [
LR 4, H
LR A2
LNK
RS 5
#NOW WRITE TO DISPLRY RESULTS
LR BL:A
LISU &
LISL 8
SR 4
LR LR
LR  RGL
LR LA
PI FOP2
LR A 4
LR QLA
SR 4
LR LA
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ERRS LOC

S2EF
82Fe
82F1
52F4

g2Fé
82F8

82FR

82FC

S2FE
S2FF

a3ec
836E
&31@
8311
8312
931z

€314 1

g
g

g
1)

[

UBJECT

az

SD
28812C
983D

248
9858

9BED
9898
8

91F4

49
i@

s 2560

9464
298546

916k
9462
4z
17

288610
2633
@3
298185
46

i
JEF1

SA
44
1%
1%

7D
E5
450
2847

ADDR LINE

@73%

8734

§12C @735
8292 8736
@Y7

@738

8354 @739
@748

G268 @741
@742

8295 8743
@744

av4s

&2F4 @746
av47

748

749

S30A 8756
8546 @vSl
ara2

8318 @753
9312 6754
@7as

B7SE

ars?

@7as

7Sy

37ed

8323 @vel
ares

676X

ve4

O
R RN ]
@ Xy Ty Ty Ty

=4 T n

D]

@7ve
Grrl
@rra
vy

8610 6774
8775
@77
8185 @777
G775
8779
8324 GFER
a7el
a7ae
6783
@754
H7ES
8395 6736
ava?
@788
B7ES
839R 6790
8386 679l
@792

340 2906EZ SEEZ 8753

APPERNDIX H (continued)

SOURCE STATEMENT

LK A, G
LR LA
PI FOF2
BT BR BXX
#PRINT ACCUMULATOR
Al LI 64 LOC OF ACC
ER 1
#CLEAR BREAK POINT ENTRY
T ER 1T
*BREAKPOINT ENTRY FROM TRBLE
u ER ERAK TEMP NOP
#CHANGE LAST USED FIELD
[ DS FCNT
EM BRT NO PARAMETERS SUFFLIED
LR A, FLG
LR bC, H
CI a0 CK FOR PORT
ENZ uic] HOT FORT CHANGE
IHF PORT GO CHANGE PORT
ca CI PP
EM cz REGISTER CHANGE
BNZ c1 MEMORY CHANGE 1 WORD
LK A3
ST PC OR DC 15T HALF
[ LR A 4
ST
LR H, DC
LR A 11
EBR (C3+4)
cz LI Hoae”
RS 11
LR LA
LR DC. 3
LE A 4
ST
cz LE A: 11
INC
NI HY3F¢
LR QLR
Cs LI H7 28" BLAKK
LE CHES, A
FI TTYO
LI (C-R2 TRBLE YALUE OF C ENTRY
LR KL: R
JHP (RPTC+L)
C55 LR A&
LR QLA
EBR [
*#DISPLAY DC
D LR 18. A HI STORE ADDRESS
LR A 4 DET LO ACDR OF DC
SL 1 MEM@=2 OR 3
sL 1 MAKE 4 OF 5
ER PL
#EXAMINE THIS ADDRESS
E LIS PF
%5 FLG
BZ F2 FC OR DC
BR N1
#FORMATTED PUNCH, FOR EQOT LORD INPUT

F P

FFUN
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APPENDIX H (continued)

ERRS LOC OBJECT ADDR LINE SOURCE STHTEMENT

@794 *GO TO
£34% 38 @795 G DS FCNT
8344 91BR  G34F @796 BM G1
06797 *GET NEW PC FROM PARAMETERS
8346 SH @798 LR 16, A
8347 2eCC @799 LI H’CC/
8349 5B 6800 LR 1LA SET PC MEMORY ADDRESS
824 1@ [2-%8 LR DC,H
£34B 43 8802 LR A2
§34C 17 “gez ST FC UPPER
8340 44 use4 LR fl, 4
834E 17 8865 =T FC LOWER
934F 2986EZ SOEX @806 Gi JHp REST RESTORE REGISTERS ,RETURN TO USER
@ge? *ISAR DISPLAY
8352 2841 2= LI €5 REGISTER OF ISAR
9354 54 6889 11 LR 4H
8355 56 251 LR 6 f
5336 76 @811 LIS 2}
8357 53 BE12 LF LA SET TO REGISTER FETCH
8258 35 881z LR SR
£359 7F 3514 LIS RR
835H 59 8815 LR FLG: R
835B 2903F2 83F2 Boie JHP F2%
[ T
8IGE 298444 9444 BEis J Jup PPUN
8812 #*
236l ezze VY EGU # 7 JUST S0 TRELE YALUE I= NOT FF
B8z4  #HIGH SPEED READER LOAD ROUTINE
8361 2384E3 24BE 8822 H JHP HIGH
8822 # PORT PRINT
8364 7C 6324 0O LIS 0o COCE FOR PORT
9365 SBSE  £3C4 B85 Ef [ PRINT PORT DRTR
g2t *+BOOT LOAD
8367 2504AD 34RD BE27 L JuP LOAD
6828 MEMORY FRINT
826A TH agzs M LIS lii]
33eB 90808 8304 O30 BR R
@831 #*
8232 *FIND MATCHING BYTE
BEZT *
g3el 1@ B84 K LR DC, H
36k 16 8335 LM DUMMY TO SKIF BYTE
336F 1g @836 Fi LM
8370 E4 8837 XS 4
G371 o414 9306 6838 BZ N1 MATCH DECREMENT DC
837z 11 8539 LR H, DC
374 7a -2 LIS @
5373 ER 8841 XS 10
G376 94F8  BIEF Ba4z ENZ F1 CONTINUE SEARCH
9378 EB 8842 #S 11
837D 34F3  C36F @844 BNZ Fi CONTINUE SERRCH
837E SBBA 8286 ©845 BR N1 WRAFFED- AROUND
@845 *
@247 #DISPLAY PREVIOUS LOCATION
Ba4e  *
8370 1@ 8845 E LR bC, H
837E 26FF @258 LI H’FF* -1
&350 9BEx 9384 Boo1 ER Nz
BEs2 *
@353 +NEXT--DISPLAY NEAT MEMORY OR REGISTER LOC
£382 1@ BE54 N LK DC.H
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ERRS

LOC OBJECT ADDR LINE

8382 71 8835
5384 GE 8836
5385 11 8857
8386 4A @58
8287 33 vE59
o386 O5 6860
8389 4B 68e1
83BA 54 Bee2
€386 36 6862
838C 544 8201 G364

BEES
S38E SR Bgee
O36F 44 8867
83598 13 BEES
6391 9483 8390 0869
5393 2488 8378
8295 24C4 @71
§397 5B @g72
8308 7D 6872
295 59 6e74
S50 1@ 8875
9398 2620 8e76
82590 51 @er?
S35E 238610 8618 @878

E3R1 2E612R B12A BE7Y
83A4 66 66506
S3A5 68 [
836 63 Bg82
E3A7 14 vee3
8%A8 SD 8884
$3R9 @2 B35
SZAA 5D 21521
S3AE @2 @587

S3AC 28812R 8126 0888

S3AF @3 o889
£3B0 14 BE96
£3B1 5D 0851
8362 B3 0892
S3BT 5D B892
8384 @F 6854
8365 16 #8953
g3E6 @7 @296
8367 14 9897
8368 SD 8898
33F9 63 6899
93BA 5D 0900
S3BE 296166 160 @961

#9682
E3BE 2842 #9032
8300 9053 8354 8504

8965
83C2 206F o906
8304 59 #9a7
g305 28 @988
#3206 91F4  £3BB 6969
83C8 9485 83CE 6910

@911
83CA 43 6912
83CB 55 6913
8300 44 @914
30D 56 8915

APPENDIX H (continued)

SOURCE STATEMENT

LIS 1
N2 ADC
LR H: DC
Hi LR A, 1@
LR %A
LR %A
LR A 41
LR 4 A
LR 6 A
BR e
#PC PRINT
P LR 16, A
LR A, 4 PCB OR 1
SL 1
ENZ Fl FCL OK
Al & TO REACH P&
Fi Al H7C4” ADD PCE (R FCL OR LC
LR LA
LIS FP
LR FLG: A SET TO P FOR 2 WORDS
Pz LR DL H
L1 Cr=s EQUAL
LR CHRS, A
P1 TTYO0
Pl FOPL OF HEX WD, 2 CHRR FROM MEM
LIsU &
LISL @
Lk AGL
5k 4
LR LA
LR AOL
LR LA
Lk A.GU
PI FOPL 0P HEX WD, 2 CHAR
LR AL
R4
LR LA
LR AGL
LR LA
LR DC:@
LM DATR @ PC/DC ADDRESS
LR @LA TEMP
SR 4
LR LA
LR R.OL
LR LA
P2 Jup STRT
#S~FETCH STRTUS REGISTER
S LI €6 LOC OF STATUS STORE
BR 11
#R-ENTRY FOR REGISTER DISPLAY
R LI RR
Ri LR FLG. R SET TO R OR M
Ls FCNT
EM P3 NO PARAMETERS GIVEN
BNZ R2
#MAKE HI ADDR=LO RDDR
LR A X
LR S5 A
LR A4
LR & H
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APPENDIX H (continued)

SOURCE STRTEMENT

#FRINT CR LF ELANK BLANK (R OR M) BLANK XXx¥=

WRITE CRALF
BLANK

START LO ADDRESS

FORT?

GO TO PORT ROUTINE

TEST FOR REGISTER CHANGE
MEMORY LOC

+REGISTER FETCH IS IT IN SCRATCH OR TEMP MEMCORY

ERRS LOC OBJECT ADDR LIME
@9ia

§3CE 2885F2 8SF2 @917
8301 2620 3918
8302 51 @919
8304 200610 8618 G528
8307 49 @524
8200 2443 @322
E30A 51 @923
S3DB 288610 8610 @924
33DE 42 @925
83DF &7 8326
S3E6 &6 8327
S2E1 €8 agza
83E2 14 8929
62EX SD @9za
93E4 @3 @931
§3ES D @932
§3E6 28812C 812C @932
H3ES 44 B934
S3ER @7 @933
83EB 14 @9z6
g3EC D @937
S3ED 62 6938
83EE S0 8939
S3EF 28812C 8120 @94e
83F2 203D @944
83F4 51 @342
83FT 288610 8616 0943
83F8 963D 8436 @944
8945

S3FA 43 8946
83FE SH 8947
G3FC 44 @943
83FD SB @949
83FE 49 @350
S3FF 25eC @951
5461 B46R 8460 B9S2
8483 250F @353
8405 9467 848D BI54
@955

8956

2467 44 8957
8958

8408 2480 89359
849A SB @sel
846E @2 @961
g4@C SA 8962
8963

848D 18 0964
@965

S84PE 28312A B12R @966
8411 &6 B9g?
8412 6C 8958
4417 @3 [l
2414 14 @976
8415 SD @971
8416 B3 [Tl
8417 SD @973
8418 2928 @974
841A 51 agvs

8418 288616 85618 @976

LO RAM-START OF REG 8

HI ADDRESS
HI RAM ADDRESS

TYPE 2 CHAR FROM MEM

BLANK

R2 FI TTCR
F22 LI H728*
LR CHRS, A
FI TTYO
LR A: FLG
RI H7437
LR CHRS, R
PI TTYO0
LR A2
LR GL. A
LISU &
LISL &
SR 4
LR LA
LR A Bl
LK LA
PI FOP2
LR fA: 4
LR GL:A
SR 4
LR LA
LR A GL
LR LA
FI FOP2
R22 LI L=
LR CHRS, R
FI TTYO
ER BLNK
#NOW PRINT DRTH
R4 LR A3
LR 16. A
LR A, 4
LR 114.A
LR A FLG
CI 1]
BZ FIO
CI RR
BNZ RS
*
LR A: 4
#UPDATE REG B-15 ADDRESS TO MEM LOC
AI H* 887
LR 1.8
LR A al
LR 18, R
#FETCH DATA FROM MEMORY
RS LR DC:H
#DATA NOW IN NOW PRINT
PI FOPL
R?? LIsU &
LISL 4
LR As GL
SR 4
LR LA
LR A O
LR LA
LI H7 2@’
LR CHRS, A
PI TTY0
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APPENDIX H (continued)

ERRS LOC OBJECT ADDR LINE SOURCE STATEMENT
@977 *CHECK FOR END
B41E 44 8978 LR Ao 4
B41F 56 979 LR 11, SAVE FOR REENTRY
8420 E6 2950 KS &
8421 43 @981 LR A3
8422 SR 8982 LR 16,F  SAVE FOR REENTRY
8423 9484 8428 B33 BNZ R?
8425 ES 2954 %S 5
8426 2494 53BB @985 BZ PX
8428 44 9986 R7 LR Ard
8957 +UFDRTE FOR NEXT WORD,LINE HRS MAX OF &
8429 1F 0988 NG
§42R 54 2989 LR 4. INCREMENT FDDRESS
8428 43 8950 LR Fo 3
842C 19 0991 LNK
8420 53 @992 LR %A INCR HI ADDRESS
842E 7F 8993 LIS 15
B4ZF F4 954 NS 4
8438 843D  E3CE 6395 Bz R2 NEW LINE
@996 +ADD 2 ELANKS BETWEEN ERCH ¢ FRINTS
8432 2163 8957 N3
8434 9405 EIFR @998 BNZ  Rd
8436 2020 @999 BLNK LI W28 ELANK
£438 51 1668 LR CHRS.H
8439 268616 8610 1061 P TTVO
843C 2020 1862 LI Wz
843E 51 1063 LR CHRS.F
E43F 2BEELG BE16 1604 FI TTVO
8442 98B7  S3FR 1085 ER R4 CONTINUE THIS LINE

i@Ee  +PUNCH HEADER, THEN 2S¢ X &

1867 « THEN HERDER 25& # &

18@g + CONTINUE RS ABQYE UNTIL LAST ADDRESS IS COMPLETE
1882« HFLG INITIALLY=SIZE, WHEN=8 PUNCH LERDER. WHEN =-SIZE DONE

8444 79 1l@1@  PFUN LIS 2}
8445 SB 1811 LR 11,/ LOW DC ADDRESS
G446 20892 112 LI H 924
448 51 1813 LR CHRS, A
8443 220516 8618 1914 PI TTYD
5440 73 1815 PPA LIS I
a44fr 58 1818 LR HFLG. A NEG SIZE MINUS 1
S44E F7 1817 NS SIZE MASK HI BITS
44F 57 1818 LR SIZE.H
8458 43 1619 LR A SA
3451 5A 1826 LR 18 A
8452 1@ la21 LR DG H
9453 47 i@zz LR A, SIZE LENGTH OF BLOCK X 256
8454 54 1623 LR 4, B
8455 2638 1824 PBLE LI H 38" 48 BLAKKS
8457 56 1@ LE WFLG, A
8458 79 i@z FLF LI= G
8459 51 1827 LR CHRS, A
945 T9g61E S61@ 1828 FI TTYO WRITE BLANK
845D 36 1629 DS WFLG
845E F4F3 G455 1008 ENZ FLF CONTINUE BLANKS
1631 #CHECK FUR DONE
S48 38 1632 bs HFLG
8461 8134 8496 1633 BF PRC
1834 vkt DONE #totokabon
8463 26894 1835 LI H 947
3465 51 1H36 LR CHRS: A
9406 288618 9618 1637 PLER P1 TTYO FUNCH OFF
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ERRS  LOC OBJECT ADDR LINE

8469 298076 8076 1638

1639
846C 28E0 164@
S4EE @7 1841
S46F BF 1a42
8476 44 1642
3471 256F 1644
8472 821E 8492 1945
9475 2026 1646
8477 17 1647
8478 44 1648
9479 17 1843
347A 77 1856
8478 17 1851
§47C 2029 1@52
347E 17 1652
847F 2C 1854
5480 ZA248B ©48B 1800
848% 16 1858
2484 2C 157
8485 17 1658
&486 2C 1859
8487 16 1Be@
a4ag 20 16l
8489 17 1a62
S48R @D 1eez

1664
5488 2480 1685

1888

1ag?
G480 288120 8120 1868
3498 9628 8411 18E9

1ave
8492 24AE 1671
494 SGBE4 8479 1672

1872

ia74

1675
2496 78 1876
8497 6 1877

1678
8498 18 1879
3499 51 1088
9496 288610 8618 1@81
9490 36 iag2
240 94F5 8498 18E3
S4AE 24 1884
S4AL 81F4  849c 1885
4H3 S8 1886

1887
S4R4 43 1es8
24A5 1F 1689
84RE C7 1e9a
84A7 53 1e91
24R8 ES 1892
S4H9 B4AE 8455 1893
S4HB SBAG  844C 1894

1895
S4A0 28591 1a96
S4AF 51 1857

S4B@ 288618 8e18 1@98

APPENDIX H (continued)

SOURCE STHTEMENT

Jup TZE
#POR T DISFLAY
FIO LI HEB’  SCRATCH MEMORY
LR oL, A
LR DC,G  SCRATCH MEMORY
LR A4 PORT ADDRESS
€1 15 SHORT PORT ADDRESS
BC INS BUILD INS INSTRUCT
L1 H26°  LONG INPUT
ST
LR Fod PORT ADDRESS
5T
PRX LIS 7
ST
L1 W20 JWP INST
5T
KDC
bCI PXA
L
KDC
ST
KDC
LM
KOG
ST
LR PB,@ GO EXECUTE
*
PR DG FLZCPKKY)  RDDRESS OF RETLRM
*
*RETURN AFTER REFD
PRRY Pl FOP2  TO PRINT
BR R7?
HSHORT ING
N5 A H R’
BR (FX-1)

#QUTPUT 2 RUBOUTS, REGISTER CHRS HAS -1 AFTER
* RETURN FROM TTYO OF BLANKS
* PUNCH BLOCK OF 236

FPC LIS @
LR XFLG, A
#& BIT FORMAT
EGHT LM
LR CHRS. A
PI TTRR OUTPUT BYTE
LS KFLG
ENZ EGHT NERT BYTE
bs 4 PRGES PER BLOCK
BP PPC START NEXT BLOCK
LR HFLG: R
*UPDATE TO NEXT FRGE
LR F: SR
INC
AS SIZE
LR SH.R
HS EA END PAGE
BZ FBLK DO TRAILER
ER PPR START NEXT HI BLOCK
% STRART OF BOOT LOAD
LOAD LI H31” READER OW COMMAND
LR CHRS, A FRES IT
FI TTYG AND TYPE IT
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APPENDIX H (continued)

ERRS LOC OBJECT ADDR LIME SOURCE STATEMENT
54B2 ZRSSBE E5SBE 18599 DCI TTYI SERIAL INPUT PROCESS
S4B6 SBGEF 9406 116a@ ER EOT1 SKIF OYER PARALLEL CODE
84BS 2RE5A% 89AX 1481 HIGH DCI FINF
S4EE 70 11@z LIS a
84BC 2729 1183 5LFL aut FPRT INITIALIZE PARALLEL IN FORT
24BE 2728 1164 aut PSTS INIT CONTROL FORT FOR RERDER OFF
84CE 2628 1165 IH FSTS
g4Cz 12 11@e SR 1
84C% 15 1167 SL 4
84C4 91F7  g4BC 1168 EH SLF1 LOCK IN LOOP TIL READER RERLY
od4le 7@ 1189 BOTL LIS %}
2407 56 1116 LK WFLG: A CLERR FIRST ¥ DETECT FLAG
£4C8 BE 1111 LR & De SET TO TTYI OR FE@E ENTRY
a40e 57 1142 LR CKSM, R
S94CA 2880A2 BIAZ 1113 IDLE FI CHAR GET HERDER CHRRACTER
840D 12 1114 SL 1 CLEAR PARITY BIT
84CE 12 1115 SR 1
94CF 233H 1146 CI H'3R7 COLON
84D1 8449  8S1B 1117 BZ FORM FORMULRTOR FORMAST
84D3 2353 1118 CI [0 IS IT AN LORD RADDRESS?
8405 8431 @567 1119 BZ SETH
94D7 232A 112a CI Co’ IS IT THE END OF THE TRAPE?
8409 9428 8512 1131 BZ EHD¥
84DB 2358 1122 X1 R WELL. IF IT ISN‘T AN ¥, THEN LET‘S GO
8400 S4EC  24CR 1123 ENZ IDLE
1124 #elktkd HAYE THE START OF A DATA LINE oot
84DF 57 1125 LR CKSM, A INITIALIZE CHK SUM (RCC=@)
G4E@ 78 1126 LIS He e’
&4E1 35 1127 LR CONTL R INITIALIZE BYTE COUNT TO 8
g4E2 S8 1128 LR HFLG, R SHOW THAT ¥ HAS BEEN DETECTED
S4EZ 28857B 957B 1129 CONT PI EYTE
84E6 17 11z@ 5T STORE THE BYTE
84E7 35 1131 DS CCNT AND DECREMENT BYTE COUNT
S4ES 94FR  B4EZ 4432 BNZ CONT
S4ER 2B80AZ 9SAZ 1133 FI CHRR GET CHK CHAR FROM TAPE
S4ED 213F 1124 NI H/3F” MASK TO SIX BITS
S4EF 24D@ 1123 Al H’D@” ASCII CONYERT-- FIRST @-9
84F1 82683  84FS 1136 BC #+d CARRY IF IT WAS TWEEW A AND F
S4F3 2439 11%7 Al H? 394 FIMISH CONVERSION OF A TO F
4FS E7 11z8 ®S CKSM MAKE THE COMFRRE
84FS 15 1139 SL 4 L0 4 BITS TO HI
S4F7 8402  34CH 1148 Bz IDLE IF OK , LET“S GET SOME MORE
1141 sotrdobtbors CHK SUM ERROR HALT  sesimloboioboookdt
84F9 2043 1142 SLF2 LI cecr
84FB 51 1142 LR CHRS, R
S4FC 282616 9518 1144 PI TTYO
S4FF 2848 1145 LI CK”
g561 S1 1146 LR CHRS, R
§562 288616 9618 1147 Fl TTY0
8505 9@eF 8515 1148 EBR STPP
5567 288578 857B 1149 SETA PI EYTE GET NEW LOAD ADDRESS FROM TAFE
858A SR 115a LR 16, A
5566 288378 857E 1151 FI BYTE
§59E 5B 1152 LK 1LA
830F 18 1152 LR DC.H SET THE ADDRESS INTO DC
9516 98E5  S4CA 1154 BR IDLE
8312 Fé 1155 ENDX NS ¥FLG HAVE AN #, BUT DOES IT FOLLOW ANY DATA 7
8513 9486 Q4CA 1156 BZ IDLE MUST BE ONLY AT THE HEAD OF THE TAPE
1157 * WAS 2R+@ OR 2A+8
1158 sotblolalor HALT LOOF FOR WHEN FINISHED skickaord
8315 2893 1159 STPP LI H*93/ READER OFF COMMAND
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APPENDIX H (continued)

ERRS LOC OBJECT ADDR LINE SOURCE STRTEMENT
8517 51 1168 LR CHRS: R FASS IT IN CHRS
8518 298466 8465 1181 JHR FLXX
8518 70 1iez FORM LIZ 5}
85t &7 11s2 LR CKSM, A ZERO CKSM TO START
8510 18 1164 COM
851E 56 1165 LR HFLG, A
S51F 28857B 857E 1dee FI EYTE LENGTH OF BLOCK
8522 59 1167 LR CCNT. R
8523 FS 11¢8 NE CCNT
8524 g4F@ 8515 1169 BZ STRP ZERO RECORD IS END
8526 28857B 857E 11v@ PI BYTE ADDRESS HI
8529 3R 1171 LR 18: A8
S32A 288578 85FE 14F2 FI BYTE ADDRESS LO
8520 Sk 1173 LR 11LR
852E 18 1174 LR DC.H
852F 20857k 85VB 1475 FI EYTE CODE BYTE
8532 FB 1176 N5 CHRL
853% 2495 Q4CR 1177 ENZ IDLE HOT DATA RECCORD
8535 28857F 857 1478 FMLP F1 BYTE DATA FETCH
8338 17 1179 ST
8339 35 1158 LS CCNT LENGTH
953A 94FA 8535 1181 ENZ FHLF LOOP FOR MORE DRTA
§53C 288578 857E 1182 FI BYTE FETCH CKSH
S33F 47 118z LR A, CK5M
834@ F? 1184 NS CKSH SHOULD BE ZERD
9541 94B7  84FS 1185 BNZ SLF2 CKSM ERROR
8343 2984CH 84CR 1186 JHP IDLE GET NEXT BLOCK
1187 +PORT CHANGE ROUTINE
8546 ZEDF 1188 PORT LI H*DF“
8548 87 1183 LR QLA
8549 BF 115@ LR be, @
S34A 46 1191 LR A=
8548 SB 1192 LR 1L:A
854C 256F 119z CI 13
954E 824F  856E 1194 EC auTs DO SHORT QUTS
8350 2827 1195 LI H72?”
8552 17 1198 ST
8353 46 1197 LR A &
8554 17 1198 1)
-8355 26844 1199 LI He 44~
a357 17 1268 ST
8558 2027 1261 LI H727¢
855A 17 1282 ST
8338 4& 1203 LR A: &
835C 17 1284 JHP ST
855D 2@29 1265 LI H7 297
855F 17 12@6 ST
2568 2C 1207 XDC
8361 2R837Y 8579 Lz2@8 DCI RETX
8564 16 1289 L
8383 2C 121@ XDC
8566 17 1211 ST
8367 2C 1212 XDpC
8368 16 1212 LM
8389 2C 1214 ®DC
§36R 17 1215 ST
8368 2000 1216 LI 2}
856D @D 1247 LR Pa,; & NOW EXECUTE
856E 2480 1218 0UTS AI H’Ba*
8570 17 1213 ST
8571 2844 1226 LI H 44/
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ERRS LOC OBJECT ADDR LINE

8573 17
8574 zeBa
8576 Co
8577 S6E4

8379 B83z@

8576 @
a57C 7
837D 58
857E 4B
837F 15
8360 5B

[N 5

835C

§581 2885A2 BIAZ

9584 213F
8586 2408
8588 g203
858A 2429
§58C CB
858D SB
S38E 46
858F F&
8090 9184
8592 4B
8359z 7
8594 57
&5es 38
556 S4ET
8598 48
8599 Fe
839A &104
2950 47
855D CB
835E o7
855F 4B
§5Aa B9
a%AL 4C

SoHZ @b

85A2 2628
§5RS 12
S3AE S1FC
85h8 7F
S5AY 18
S3AA 1F
8SHE 94FE
G3AD 2629
Q3AF 18
o366 o1
S3B1 79
ase2 zvzg
854 2628

8595

SSVE

859F

H9AZ

S3RA

1221
1222
1223
1224
1225
122¢
1227
1228
1229
123@
1231
1232
1232
1234
1238
1236
1237

> 1236

1239
124@
1244
1242
1243
1244
1245
1246
1247
1248
1249
125@
1251
1252
1253
1254
1255
1256
1257
1258
1259
1268
1ze1
1262
1263
1264
1285
12¢6
1267
1288
1269
1278
1371
1272
1273
1274
1275
1276
1277
1278
1273
1288
1281

APPENDIX H (continued)

SOURCE STATEMENT

ST
LI HBa-
RS &
BR P
*
RETX  DC AL2¢CSS)  RETURN ADDRESS
HKGET A BYTE ok
sk GETS THE BYTE, CONVERTS, AND RDDS TO CHK SUM
EYTE LR K, P SRVE PC1
LIS 2
LR HFLG A SET THE HALF FLAG
RGAN LR i, CHRL
<L 4
LR CHRL, R
PI CHER
NI H'3F*  MASK TO & BITS
Al H’D@’  RSCII CONVERT-- FIRST 8-9
EC 44
Al H'39°  NEXT CLERN UF A-F
A CHRL
LR CHRL.A  TEMP STORE
LF: Fir XFLG
NS SFLG TEST FOR NEGRTIVE
M FIEND HEGHT IYE=FORNULATOR
LR i, CHRL
AS CKEH ADD NEW CHAR TO CHK SUM
LR CKSH, A
REND  ©S HFLG DECREMENT HALF COUNT
BHZ AGAN GET 2ND HALF
LR iy WFLG
NS HFLG
BF ADCN IF FORHULATOR
LR i, CKSM
A CHRL
LR CKSH, R
ADON LR FrCHRL  ONLY HAYE UFPER HALF-GO EACK
LR FoK RESTORE FC1
FOP
wbiwik PARALLEL AND SERTAL INPUT ROUTINES bbbkt
o COMMON CALL IS A PUSH TO CHRAR
o CHAR USES & TO JUMF TO AFPROPRIATE ROUTIME
CHAR LR F&. 0 JUMP TO INPUT ROUTINE INDIRECTLY THRU & REG

#k  PINP: GET A CHARACTER FROM PORT 4

ek TYPICALLY USED WITH TAPE READER, BUT HAS R HANDSHAKING

dk DISCIPLINE THAT IS APFLICRELE TO OTHER DEYICES SUCH AS FIFOS
ok LOOKS FOR A CHARACTER READY INFUT, AND THEN GETS THE

ok CHARACTER. MWEXT CFU GIVES AN ADYWAWCE PULSE THAT IS REMOYED
# RFTER THE DEYICE RERDY INPUT GOES NOT READY.

PINF IN PETS GET A CHAR FROM ZHECFS RERDER
SL 1
EM FINP LOOK FOR SPOCKET= HIGH
LI H*&F~ d@@ US DELAY RFTER SEEING SPOCKET
COH
PDLY THC
ENZ PDLY
IN PFRT AND NOW GET DATA BYTE
LM
LR CHRS, A TEMF STORE CHEW CHAR
LIS 9 ADVANCE RERDER TO NEXT CHAR
ot P=TS
NOSP H FETS GET RERLER STATUS
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ERR5 LOC OBJECT

85k6 13
8587 e4FC
8589 71
S5BA 2728
§5BC 41
85BD 1C

85BE 2628
85C0 21za
85Cz 84@4
85C4 298636
85C7 2628°
83C9 91FD
85CE 40
85CC Seal
85CE 2461
850a 94FB
aabz 2628
8504 S1ED
aabs 73
e507 52
a5Dg 2126
85DA C1
g5be 32
850C 9114
85DE B4@2
85E0 12
83E1 51
85E2 48
85EZ Z7EE
85ES 2VEE
85E7 ZVEE
E5ES 2461
SSER 94F7
93ED 2828
85EF SBES
g5F1 1C

SoF2 2828
S5F4 2126
o5F6 S4@2
85F8 1C
S5F9 @8
85FA 70
G5FE S1
25FC 2Bacia
S5FF 7H
Sode 51
Sobl 2oeciE
o5E4 2062
ggBe 51
go6? 7@
go@g 52
8689 32
86EH 94FE
geat 31

ADDR LINE

1262
8564 1283
1264
1285
1266
1267
1268
1269
1298
1291
8507 1292
8636 1293
1294
8507 1295
1296
ESCE 1297
1298
85CC 1299
1300
55BE 1301
1362
1363
1264
1365
1366
g5F1 1767
GSEL 1368
169
1210
1314
1312
1313
1314
1315
E5E3 1316
1347
506 1348
1319
1328
1324
1322
1223
1324
1225
1326
G5F9 1327
1228
1229
1338
1331
g610 1332
1333
1334
8618 1335
1336
1337
1338
1339
1340
8665 1341
1342

APPENDIX H (continued)

SOURCE STRTEMENT
5L 1
BF NOSP AIND LOOK FOR MOVING OFF SPOCKET
LIS 1
out PSTS REMOVE DRIVE PULSE NOW THAT IT IS MOVING
LR AsCHRS  PICK BACK UP THE NEW CHARACTER
FOF
#oTTY]: SERIAL 1/F CHARACTER RETURKED IN ACC AND REG 1
4% REG BONT HOLDS BIT COUNT  REG CHRS HOLDS CHARACTER
VLN IPOR
NI H’ 20
Bz %
P SCAN
7% N IPOR
E TT® LOOK FOR START BIT
LR A,EAUD  GET DELAY COUNT
DYz ER e SILLY BRANCH FOR DELAY
Al H @1’
ENZ DLYZ THIS LOOP 1S HALF AS MUCH DELAY
N IPOR CHECK START EIT VALIDITY
EM TTYI
LIS g
LR ECNT,A SET BIT COUNT, SDRTA+L STOP
LOOP NI /8B NASK TO GET INPUT BIT ONLY
A5 CHRS (LD’G START BIT WILL CLR GARBAGE)
DS ECHT DROP BIT CNT: @ IF LAST DATA, NEG IF STOF
EM STOF NEG IF LOOKING FOR STOP BIT
B2 LOF2 IF LRAST BIT, DO HOT SHIFT
SR 1 SHIFT RSSEMBLED CHRRACTER TO MAKE ROOH
LoPz LR CHRS,Fi STORE RSSEMBLED CHARACTER
LR A.BAUD  START OF FULL BIT TIME DELRY
DLv4  OUT HUSE NOP FOR DELAY
ouT NUSE
T HUSE
Al H61/  INCR WITH R SUS INST
ENZ bLY4
IN TFOR GET NEW EIT
ER LOOP
STOP PP
sttt SERTAL OUTFUT ROUTINE  seivbickickionion
# HAS 4 START, & DATA, 2 STOP. USES FORT & EITS @ AND 7
# BAUD RATE IS SET BY A DELAY COUNT IN REG EAUD
#  CALL BY PUTTING CHAR IN REG CHRS, AND SETTING DELAY IN EAUD
#  ROUTINE RETURNS WITH ALL 1/S IN REG CHRS, REG EAUD INTACT
TR IN IFOR
NI H” 287
E2 TCRY
FOP
TCRY LR K
LIS CR
LR CHRS, A
FI TV
LIS LF
LR CHRS, F
Pl TTYO
LI 52
LR LA
LIS @
LR ZA
FI% DS 2
ENZ PI%
DS 1
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ERRES LOC

Seab
SEEF
oE18
g612
8614 3482
asle 1C
2el? 7B
618 52
8619 79
861R 27v25

S4FE
BC
2628

2128

Seil 4@
961D 27EE
S51F Z7EE
ezl 27ER
8623 2401
8525 94F7
G627 32
8628 9462
SEZA 1L
8528 71
ge2C Fi
362D 2728
S62F 41
8630 12
BE31 240@
633 51
8634 SEE?

2626 @n
BE37 65
5638 eF
8639 SE

863A
96538
g63C

863E

&5
23
2817
52

863F
8641

ZBFE
SC

oedz 7F
8643 2721
8645 2606
SE47 2726
2649 4E
SedR 2728

B4l 74
864D 5C
864E 2621
8650 14
9631 S447
8652 15
9654 9108

QED6 32
8657 3C
§e58 2414
865A 12

UBJECT ALDR LINE

9689 1342
1344
1245
1z4e

8617 1347
1248
12439
1250
135
1352
1252
1354
1355
13256
1357
1258

861D 1359
1ze0

5628 1361
1262
1262
1364
1365
1386
1367
1268
1269

861C 1276
1371
1372
1372
1374
1375
1376
1377
1378
1375
1280
1381
1382
138%
1384
1385
1286
1387
1288
1389
1350
1351
1292
1293
1394
1395

8669 1396
1357

8650 1298
1399
1460
1401

866D 1402
14u3

APPENDIX H (continued)

ENZ PIX
PK RETURN
TV IN IFOR
NI H’28’  KEYBORRD BIT
B2 TTYA
FOF NO OUTRUT TO TTY
YR LIS He BB
LR BCNT.A  SET BIT COUNT FOR 11 BITS
LIS 8
ouT OPOR QUTPUT STRART EIT
##k  DELAY ROUTINE-- 2. 35 FOR 388 BAUD, 5 MS FOR 119 BAUD
DLYL LR f,BAUD  GET DELAY COUNT
pLyz  ouT NUSE HOP FOR DELAY
ouT NUSE
ouT NUSE
Al H'8L’  INCR WITH A 5 US INST
BHZ bLYZ
bs BCHT
ENZ DLYS
POF
DLYS LIS 1
WS CHRS
ouT OFOR
LR Fis CHRS
SR 1
Al H- g
LK CHRS, i
ER bLYL NOW DELAY, THEN NEXT EIT?
% SCAN KEYBORRD SUBROUTINE
SCAN LR R, IS
LISU 5
LIsL 7
LR DA
# LORD KEY CODE
F29 LISU 5
LIEL €
LI Ha77
LR 2.
# LORD FIRST STRUBE
LI H/FE’
LR S.A
# OUTPUT STROBE
46 LIS 15  BLANK DISPLAY
w1 Fs
LI HCe”
T FE
LR AD
ouT P
* REFAD KEYS
LIs 4
LR 5.f
IN F3
R4
BZ 43 BRANCH IF NO KEY IN THIS COLUMN
L4 -
A4l BM R4Z  ERANCH IF KEY IS IN THIS ROM
# GO TO NEXT ROM IF NOT LAST ROM
b5 2
DS S
BZ F44  ERANCH IF LAST ROM IN THIS COLUMN
sLo1

SOURCE STATEMENT
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APPENDIX H (continued)

ERRS LOC UBJECT RDDR LINE SOURCE STATEMENT
SE5E 96FE 3654 1404 BR R4l
1485 * IS THIS FIRST SCAN
8650 €C 148¢ R42 LISL 4
865E 71 1487 LIS 1
865F EC 14@8 58
Seel 9440 96VE 1489 ENZ P48 ERANCH IF KBD FLAG NOT SET
1418 « RESET KBD FLAG
8662 SE 1411 LR DA
1412 # COMFRARE TWO SCANS
8563 4C 1412 LR RS
g664 E2 1414 XS 2
SEED 8421 8697 1415 BZ Rde ERANCH IF SCANS RRE THE SAME
SEGT 9BBE 8676 1416 BR R45
1447 # CHANGE KEY CODE FOR NEAT COLUMN
8669 20FC 1418 H4Z LI H'FCY
aoek [2 1419 As 2
g86C 52 142@ LR 2HA
1424 « SHIFT STROEE ONE POSITION
266D 6E 1422 A44 LISL 6
S6EE 4C 1423 LR RS
865F 13 1424 L1
8678 1F 1425 INC
8671 SC 1426 LR S:HA
1427 # HAS LAST COLUMN BEEN SCANNED ALRERDY
8672 2146 1428 NI H’4@”
8674 94CD 8542 1429 BNZ FRd4@ BRANCH IF NOT LAST STROBE
1438 * STORE /FF° IN KEY CODE REGISTER
8676 28FF 1431 A45 LI H'FF’
§678 52 1432 LR A
1432 * RESET KBD FLAG
8679 €C 1434 LISL 4
SE7A 70 1435 LIS @
SE7B SC 1436 LR SA
867C 9084  BEE1 1437 BR ASL

1438 # GO TO NEXT ROW
1439+ SET KBD FLAG

867E SE 1448 A48 LR DA

1441 + STORE KEY CODE OF FIRST SCAN
867F 42 1442 LR A2
8688 SE 1443 LR D.A

1444 # LOAD COUNTERS FOR BOUNCE TIME OF 28MS
8681 298724 8724 1445 ASL JMP DISP

8684 €5 1446 A3 LISU S
8685 &R 1447 LISL 2
868s 7B 1448 LIS 44
8687 € 1449 LR SHA
8688 70 1458 R45 LIS @
8689 31 1431 LR LA
868A 31 1452 RSB DS 1
868E 94FE  BG8A 1453 ENZ R3O BRANCH IF COUNTER 1 HOT ZERO
868D 3C 1434 bs s
S68E 94F9 8688 1455 BNZ R49 BRANCH IF COUNTER 2 NOT ZERO
8690 &C 1456 LISL 4
8691 71 1457 LIS 1
8692 FC 1458 NS 5
593 84082 9697 1459 BZ HRd4e BRANCH IF WOT KBD FLRG
8695 9BA4  8G3R 1460 BR  AZS
1461 *STILL SAME KEY?
8697 62 1462 Rde LISU 2
8698 68 1482 LISL @
8699 4C 1464 LR RS
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APPENDIX H (continued)

ERRS LOC OBJECT RDOR LINE

8E9R
3698
865D
863E
Se9F
SoRL
86A3
86R4
S6HS
86HE
&6R8
S6R9
SERB
S6AD
SERF
86E1
SEB3
8685
S6E?
86B9
S6BE

SeEs
SeEL
8eE2
SEER
SEE4

S6ES
86EE
SBET
GEEY
SeER

&B5EC

@ 4

o e
72

& St

R &F

SOURCE STATEMENT

Az9 NOT DIFFERENT

E2 1465 2
843E  863A 1466 B2
42 1467 IR A2
sc 1468 LR SA
25FF 1469 CI  HFF*
8498  S63A 1470 B2 A39
66 1471 LISU &
6F 1472 LISL 7
14 1473 SR 4
8410 8504 1474 B2 RIA MULTI FUNCTION KEY
42 1475 IR A2
2515 1476 Cl W45 KILL
8440 SOEC 1477 BZ  BIA
2514 1478 Gl H14" R
8435 86ES 1479 B2 CIA
2513 1458 CI W37 MINUS
8425 8609 1481 BZ  EMA
2517 1482 ¢l W47 PLUS
S421 36D 1483 B2  EIA
2516 1484 €I H46°  CHANGE
9418 5604 1485 ENZ  FIA
72 1486 LIs 2
SE 1487 LR DA CHANGE CODE=2
2640 1488 LI H40°
sC 1485 LR A STORE MOGE ON
SEIE 86D 1450 ER  E1A
6E 1491 ALA LISL &
cc 14392 s S
8120 26F3T 1433 EF GlA NOT FUNCTION
71 1494 LIs 1
E2 1495 W52
B4TR 8745 1496 B2 E7m
1497 Lis 2
E2 1493 ¥ 2
G472 @74l 1439 B2 Fz7is
2 1568 R Rm2
2418 1504 AT 24 SHIFT IN TAELE LOGKUP
52 1562 IR A
6E 150%  FiA LISL &
4C 1504 LR AS
13 1585 s
12 1506 R4
1567 LR SA FUNCTION OFF
65 1563 E1A LISU 5
1569 LISL 7
4C 1518 IR &S
. 6B 1541 LR I5A I1SAR RESTORED
ZASEFC S6FC 1512 DCI  KTAE
42 1513 LR A2
SE 1514 ADC
16 1545 LM
51 1516 IR LA REC CODE FOR KEY IN
1C 1517 FOP RETURN
1518 #ENTRY FUR C/R
78 1519 CiA LIS @
cc 1520 -
§4m4  SEEC 1521 B2 BIA CHANGE CODE=@
i 1522 s S CHANGE COCE -1
94EE  86DY 1523 ENZ E1R STILL EXPECT C/R
1524 % ENTRY FOR KILL
75 1525 B1A LIS

g
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ERRS LOC OBJECT ADDR LINE

86ED SE
S6EE 2080
SeF@ SC
86F1 J6E7

86F3 6F
SEF4 70
86FS CC
86FE 8402
8eFg 72
86F5 SE
86FH 9009

BEFC 20
EEFD 24
8EFE 28
S6FF 43
£70 31
8761 75
8702 39
P03 44
£7E4 32
E705 36
8766 41
&7E7 45
&705 33
789 37
&7BR 42
&70E 46

gvec 4D
arep 52
S76E 4F
aveF 20
R
8711 5B
§712 42
71z 2B

714 38
8715 Ba
&vic u@
8717 S5
G718 44
4719 49
o71R 58
8718 54
g7ic 42
§71D 57
871E 56
g71F 4C
8726 4E
aral 41
a7z 4B
8723 47

3724 g6
2725 eE
grae 71

8FET 5

8603

8EF9

8604

1526
1527
1528
1529
153@
1531
1532
1533
1534
1535
1536
1537
1538
1533
1548
1541
1542
1543
1544
1545
1546
1547
1548
1543
1558
1554
1552
1553
1554
1555
1556
1557
155&
1553
1566
1561
1562
1563
1564
1565
1566
1567
1568
1569
1578
1571
1572
1573
1574
1575
1576
1577
1578
1579
1588
1581
1582
158%
1584
1585
1586

APPENDIX H (continued)

SOURCE STRTEMENT

LR D, H R67=0
LI H’ 8@’
LR SH FUNCTION NEXT
BR E1A
#NUMERIC KEY IN
G1A LISL 7
LIS @
RS S
BZ G2A CHANGE CODE=0
LIs 2 CHANGE CODE =2
GZA LR DA )
BR FiR
+TRANSLATE KEY PAD TO ASC CHARACTER

KTRE bC cra’

DC C47

DC crg’

oC ccr

DC Loy

DC Cr57

Lc [Bs- 14

DC cps

bC crz’

oC g’

oe CR’

oC CE”

DC 3

Le cree

DC ceg”

DC CF”
#SINGLE FUNCTION KEYS

oC oM MEMORY DISPLAY

DC RS REGISTER

DC o’ FORT

bC co= DELIMITER MINUS

bC [ CARRIAGE RETURN

DC H’SBY KILL

DC ccr CHANGE

Le L7+ DELIMITER PLUS
#SHIFT FUNCTION KEYS

DC Cp’ PC

£ <} GO TO 2716

DC 2} GO TO EF@

[ ceu” BREAKPUINT

bC (B bC

DC cI ISAR

bC Cows HEX

De o7 CLEAR BREFK

DC e’ BACK OR PREYIOUS

Le CW” STATUS

DC Loy MOVE

DC ciLs LOAD

LT CN7 NEXT

DC C’R’ ACCUMULATOR

bC CoKY FIND

oc C“G” GO TO

# DISPLAY SUBROUTINE
*
DISP LISU &

LISL &

Lis 1

LR LA
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APPENDIX H (continued)

1634
1833

RS=PROM END RDDRESS LO
R?=MASK TO COMPLEMENT DRTA CUT

ERRS LOC OBJECT ADDR LIWE SOURCE STATEMENT
g7z 4E 1587 LR A: D
&729 &7 15688 LR 7.0
G7ZH 47 158% RS2 LR AT
8728 18 15598 coM
&72C 27z2a 1591 ouT P8 LED“S ON, SELECT DIGIT OFF
§V2E 4E 1592 LR RD
E7EF 1% 1592 cam
8738 15 1594 sLo4
8731 14 1585 )
aviz 2721 1596 T P2
8734 2626 1557 IN P8
8736 E1 1598 weo1
GVI7 2724 15599 ouT P8
§739 41 166@ LR A1
&73A 12 1661 St
8738 51 15@2 LR 41.A
87C SFED  &V2R 1g83 BR? RS2
S73E 298694 8684 1fad JMP R5Z  RETURN
1685 *
1686 *
1687 # PEP BOARD 2716 AND 32E7@ PROGRAMMING
16688 *
1689 %
1618 * USER MUST INITIALIZE PROGRAM BY STORING IN
1611 # RAM HZEDE THROUGH HZBLE :
1612 # MEMORY STHRT ADDRESS HI EBYTE
1612 MEMORY START ADDRESS LOM BYTE
1614 #* PROM START ADDRESS HI BYTE
1615 * PROM START ADDRESS LOW EYTE
1616 # FROM EWD ADDRESS HI EYTE
1617 # FROM END ADDRESS LOW BYTE
1618 #* BLANK CHECK FLAG
1619 # B=30MIT BLANK CHECK
1626 * H/FF/=>PERFORM ELANK CHECK
1621 *
1622 *
1623 * REGISTER USERGE
1624 #*
1685 * RE=ERRCF CODE
1626 * =600k
1627 # 1=3EURN YERIFY ERROR
1628 * 2=BLANK CHECK ERROR
1625 # RA=CATH OUTFUT
1636 * FZ=BELANK CHECK FLRG
1631 *, @=>0MIT BLANK CHECK
1632 * H*FF“=>FERFORM ELANK CHECK
1633 #* R4=FROM END ADDRESS HI BYTE
*
*

1636 * B=>ZEETD

1637 * HFF*=>2716

1638 * RE=ADDRESS SCRAMELE (SUE ADDR?

1639 # =DELAY LOOF COUNTER

1648 * R9=DELAY LOOF COUNTER

1641 #* H=PROM START ADDRESS

1642 * @=MEMORY START ADDRESS

164% *
1644 #
1645 #
1645 *
5741 2OFF 1647 F2vie LI HFF*

Ad1



ERRS LOC CEJECT ADDR LINE

5743 QEEZ G746 1648
avd4s e 1le43
8746 2ABBSS BEGE 1658
749 I7 1651
874A 16 ig52
574B G5 1653
ar4c 16 1654
avdh @7 1635
&v4E 16 1656
&74F SH 1857
o7oE 16 1658
2751 SB 1658
9752 16 1ecw
£793 54 1661
a754 16 ige2
8755 55 1lesx

1egd

1eed

1ged
avas 72 1e67?
T 1668
gvag 7e 1eg2
759 83 1678
S75H 53 1671
avsE 1@ ievz
gvac 2c 1673
§voh 18 1674
S7SE 848 SPEA 1675
aves Il 1&76

1e77

o761 2B8VBE E7BB 1678
&Ve4 2BETRZ SPRZ 1679

8767 16 1686
9768 94F8 8§76l 1e8l

1eg2

1683

1684
&7EH 38 1685
SvER @F 1688
gvel 2C 1eg?
avel 11 lege

1689
GVEE 280VBY 87ES 1699
avrd 2c 1651
gvve 1e 1692
&773 2C 1692
8774 51 1694
8775 E7 1895
§776 BS 1696
8777 RD 1897
avve 12 1658
8779 12 1632
§77H BO 1vaa
a77B 21F7 1ved
877D BE 1vez
877E Al 178z
877F 24408 17a4
8781 Bl 1vas

17ec
8782 7B 1787
8783 39 17@8

APPENDIX H (continued)

]
F2111

# %

RGN

*oE ¥

CONTU

BURN

SOURCE STATEMENT

BR Faiil
LIS @

DCI  ERAM
LR 7:H
L

LR G A
L

LR 8L A
L

LR 18, A
LK

LR 11.A8
L

LR 4R
LM

LR SR
BLANK CHECK
LIS 2

LR B H
CLR

A

LR A
LR DC: H
Koo

LR DC.H
BZ CONTU
LR 1.8
PI ADDR
PI REED
LM

BHZ RGN
BURN PROM
DS 2]

LR Dc, @
XoC

LR H, DC
PI ADDR
¥pC

LM

XDC

LR LA
HS v
TS 5

INS B

SL 1

SR 1
ouTs @

NI HF?4
ouTs @

ING 1

RI H"48”
TS 4

LIS 11
LR %R

=3R7
MEMORY START ADDRESS
=4

PROM START ADDRESS
=:H

FROM EWL ADDRESS
=243

SET ERROR FLAG

OMIT BLANK CHECK IF FLAG SET

QUTFUT ADDRESS

YERIFY BYTE IS BLRNK
INCREMENT DRTA COUNTER
LOOF IF NOT FIWISHED

SET ERROR FLAG
MEMORY START ADDRESS
RESTORE PROM STRART RDDRESS

GUTPUT RDDRESS

SWITCH TO MEM DC

GET BYTE OF DATR
SWITCH BRCK TO PROM DC
SRYE COPY OF DATA BYTE
CPLEMENT IF 2716
OUTPUT DATA

TURN ON 2716 WRITE

TURN ON 2716 BURN
TURN ON 38E7@ BURN

BEGIN DELRY



ERRS

LOC OBJECT RDDR LINE
&§764 7@ 17as
a7ES 56 1718
a786 AS 1711
§787 36 iviz
8788 94FD 878 1T1X
878R 39 1714
9788 94FH 8786 1743
578D Al 1vie
§78E 24BF g
g79@ Bl 1vig
8791 A 1718
&v52 2488 172@
&§734 BB 1721
&v9s 24cd ivaz
5797 BO 1723
gvas 16 1724
8799 2E87HZ SFA2 1720
§79C 94D1  87eE 172¢
S73E 3@ ivar
§79F 288080 8088 1728
1729
1738
1731
1rzz
ivzz
1734
1735
1736

TRz 78 17z7

SPRE B4 1738

&7R4 BS 1739

97RS C7 1748

avHE 9484

S7RE R4

S7A9 SoE2

S7HE AT 1744

87HC C1 1745
S7RD AF 1746
SPRE S4FB  8FSF 1747

iv4e

o7EE 45 1749
ovEl EB 175@
g7B2 9463  87BE 1751
VB4 44 irae
S7ES ER 1752
&vEn 11 o4
GFE? 1C 1755
1758

1757

it

1758

17E8

1vel

1vg2

x4

17ed

17ES

17es

1767

176t

17e3

APPENDIX H (continued)

SOURCE STATEMENT

LIS @8
LF & H
WRIT ING &
bs 2
BNZ  WRIT
DS 9
ENZ  WRIT END DELRY
NS 1 TURN OFF ZSE7@ BURN
NI HYEF*
wrs 1
INS 8 TURN OFF 2716 BURN
AI g
TS @
AI H ga" TURN OFF 2716 WRITE
TS @
L INCREMENT FROM DC
FI REED YERIFY DATH
ENZ  BURN
DS <} SUCCESSFUL EURN
ERR FI SAVER RETURN TO MONITOR
*
*

4 ROUTINE TO RERD DATA AND COMPRARE W/ OUTRUT
*

* R1=0RIGINAL CHTH

* R7=DEYICE FLAG

*
REED CLR CLEAR PORTS
wTs 4
wrs 5
RS 7 IDENTIFY DEYICE
BNZ  WER1
ING 4 READ FORT 4 FUR Z8E7E
ER VERZ
YERL s 5 RERD PORT & FOR 2716
VERZ A= 1 COMPARE W/ QUTPUT
INC
BNZ ERR
*
LR A5 TEST FOR FINISH
®5 11
BHZ  RET
LF A4
®S 14
RET LR H. bC UFDATE H
FOF
#
*
# ROUTINE TO TRANSLATE ADDRESS EITS AWD OUTPUT THEM
*
4 HADDRESS IN H MUST EE OUTPUT TO FORTS & AND 1
* Pa-6 ADDR EBIT &
* =1 3
* PE-4 2
* Pa-5 3
* F@&-5 4
* Fi-8 v
* P1-1 g
* Fi-2 9

A43



APPENDIX H (continued)

ERRS LOC OBJECT ADDR LINE SOURCE STATEMENT
1776 * P1-3 16
1774 * P1-4 1
1772 * P1-5 2
1773 % )
1774 * F@-3 2716 PROGRAM STROBE--@=>BURN
1775 * PB-7 2716 READ/WRITE-—-G=CWRITE
1776 * P1-6 ZBE7® PROGRAM STROBE--1=>BURM
1777 *
1778 * PORT 4--DATA FROM ZZE7@
1779 * PORT S--DATA TO 38E79
1788 * DATA TO AND FROM 2716
1761 *
1762 * TRUE DATA--OUTPUT TO 38E76
1783 * FALSE DATA-OUTPUT TO 2716
1784 * ALL ADDRESSES
1785 * ALL IWFUT
1786 #
1787 * BURN AND R/W EITS ARE FORCED TO NOBURN AND
17aE # TO READ; THEY WILL BE TOGGLED WITHIN MAIN
1789 #* FROGRAM AT AFPROPRIATE TIMES.
1798 #*
a7ee 77 1791 HODDR Lis 7
&7B3 FA 1792 H5 HII
§VBA 13 1792 L1 ADDR BITS 5-1@
87BB 1F 1794 INC SET BIT 7
87BC 56 1795 LR &R SAYE
S7BD 4B 1796 LF A, LO
87BE FB 1797 NS Lo
87BF 9182 87C2 1796 [ B2 X4 BIT 7 SET?
arid 26 1793 93 é NOOBIT 7
gvez 7z 1266 LIs z
§7C3 FB 1861 NS Lo
§7C4 S4B S7CB 1362 BZ 0K ADDR BITS &-1 ARE @
§7Ce 2383 1562 ®1 2 INVERT
37C8 9462 87CB 18064 BNZ 0K WAS 16 OR 61
&7CA 72 12865 LIS = EOTH 1
§7CB 15 1896 0K SL 4
37CC C6 1867 A5 [
37CD 2448 1868 Al H”48° FORCE E7@ PGM STROBE OFF
8v7CF 18 1289 COoM
8706 B1 1318 TS 1 BITS 7-1& AND @-1
g1 #
1812 # NOW DO PORT @
181 #
5701 4B 1214 LR A, LD
3702 13 1215 sL i
&703 1E 1316 LR LH SAVE BIT &
3704 13 1817 SL 1
2705 8183 87D9 1518 BF #+d BIT S WHS &
3707 AF 1819 INC
2708 1F 1828 INC
8707 1D 1821 Lk WJ
S7DA &1@2  &7DD 1822 BF  #+3 BIT & WRS @
&70C 1F 1822 IHC SETBITETO 1
8700 2173 1824 NI H/737 FORCE BITS %7 TO 1
&v7DF 18 1825 CoM {2716 READ MODE}
§7EE B6 1826 oTs @ ALDR BITS 3-6
§7E1 1€ 1827 PP
1828 *
1829 #*
1839 *

A44



APPENDIX H (continued)

ERRS  LOC OBJECT RDDR LINE SOURCE STHTEMENT

1831 =

1832 *

183% #*

1834 #

1835 #SUBROUTINE TO DISPLAY WITHOUT KEYEORRD READ

1836 %
S7EZ &5 1827 DISPK LISU &
GFEZ &E 1838 LISL &
&7E4 71 1339 Lis 1
SGFES 51 1846 LR LA
87ES 4E 1844 LR A D
GVE7 57 1842 LR R
87ES 47 1242 ASZA LR A7
&VES 18 1844 COM
GYER 2728 1845 T P8
SPEC 4E 1846 LR A D
GVED 12 1847 cam
87EE 15 1848 L 4
G7EF 14 1849 SR 4
§7FB 2721 1858 autr  Fe
GVFE 2628 1851 IH F8
a7F4 E1 1852 HE 1
g7FS 2728 185z aur - Pg
SPFF 41 1354 LR A1
o7F8 13 1855 L 1
87F5 51 1856 LE LA
OFFR GFED  87ER 1857 BRY  ASZX
S7FC 1C 1838 FOF

1859 *

1868 %

1861 =

1862 EHD

@3 ERRS

A45



SYMBOL TYP VAL

]

Al
1R
A39
fAde
fdd
R42
R43
Rd4
R4S
e
A48
49
fisa
AS1
A52
AS2K
x4
ADDR
FADON
REND
RGAN
AGN
Bl
BAUD
BAUDT
BCNT
BLNK
BLP
BOTL
BRAK
ERAM
BURN
BXT
BRX
B
BYTE

[¥c]
€1
CiR
2
c3
s
%]
CONT
cc
CHAR
CHRL
CHRS

CONT
CONTU

COR2

L 6208

L 82F6
L 86C4
L 853A
L 8542
L 8654
L 865D
L 8669
L 868D
L 8676
L &597
L 867E
L 8688
L 858R
L 8581
L g72f
L 87E8
L 8684
L 8782
L 839F
L 8395
L 857E
L 8761
L 86EC
A 860
L 8epD
R @ee2
L 8436
L 82f2
L 8406
L 8295
L 6a5¢
L 876E
L 82F4
L 8292
L 837D
L 8578

L 838R
L 8312
L 86ES
L 8318
L 831F
L 8324
L 8338
A 6885
A 8B
L esA2
R 8808
A 861

f 687

L 84E2
L 876A
L §202
L 8289

REFERENCES

o775
0372
0362
0354
1474
1470
1429
1404
1398
139
1402
1416
1459
1489
1455
1453
1437
1603
1857
1604
1698
1252
1244
1249
1681
1521
1354
8229
1360
8544
8665
1400
742
1658
1726
o746
6736
6355
1182
1129
0758
0754
1479
8753
0761
0789
1226
1188
855
1235
1256
1369
1278
1003
0343
1255
1125
1132
1675
494
8506

8537
6371
8361

1468

1445

1678

1477
1311

1338

1178

1168
8492
1433
1254
1366
1168
1688
8128
1253
1412

APPENDIX H (continued)

9935 0377 @376 0375 @374 0373
@369 ©368 @367 8366 0365 0364 0363
0368 @359 0358 @357 @356 6355 634

1468

129

8678

1475

1167
8498
1142
1245

1146
8975

1247
8358

ur2

1131
8476

1241
1334
1143
8942

1246
8349

1170

1127
8449

1248
1331
1897
8923
8876
1184
o188

1166

8821
8409

1234
1218
1680
8519

1183
8869

1151 1149

1232 1176
1385 1286
1636 1027 1613
@877 @773 0382

1163 1138
[

A46



SYMBOL TYP VAL
CORR L 8208
COR4 L 82eb
CORS L 820F
COR6 L 8218
COR? L 821D
CORS L 8219
CORN L S1ED
CORT L S1EE
R A 0a8d
C L 82FE
e L 8644
] L 8334
DISP L 8724
DISPX L 87E2
DLYL L &61C
bLY2 L 861D
DLYZ L 83CC
DLY4 L 8SE3
DLYS L 8528
E1R L 8509
E78 L 8745
ER A @S
ERHI A 8005
ERLO i 8ad6
EGHT L 8498
ENDX L 8512
ERR L &79F
EX L B24R
E L 8338
Fi L 838F
Fid L s604
F111 L &746
F27ie L 8741
FR L 8188
FRA L 8192
FAx L 81EB
FB L €197
FCNT fi 0@8
FCON L 8824
FF L 8236
FHI L 8134
FINT L 8130
FLG R 8889
FLOP L &B84R
FLPL L 8120
FMLP L 85323
FOK L 8109
FOPL L 812A
Fop2 L si2C
FORM L 31k
FPNL L 8018
FFUN L 8@@z
F L 8346
G L 8343
G1 L 834F
G1A L 86F3
] L 85F9
HERE L 8a6D
HEX L g2CC
HFLG A eass

REFERENCES

8509
8504
8433
@491
8481
8519
8433
8435
1230
@e7s
8255
0357
1445

13780
1359

1316
1361
1529
1496
1892
6121
8118
1883
1121
1747
@316
358

1537
1648
1499

0418
8521
@479
@968
a1z2
w538
6335
0341

ales
6346
1181
8445
8966
1esé
8896
1117
Be71
@vaz
8537
8360
8796
1493
1534
8134
@552
1248

@431
0427
8518
8356

1523

decd

a4z
1485

a47?
8735
a3

8921

8888
8948
8893

8136
8358

@aa?

8426

1490

aB52

[=2]

o0
0745

89a?

8879
8933
0]

APPENDIX H (continued)

1483 1481

8857  6ass

8447 442 8440
8332 @325 ©522 0516 8466

8874 B815 8783 @v47

olez
6735 8728 @132 6114 @@ss

1231 1686 1632 1816 6345 @233 @331

A47



SYMBOL TYP VAL
HIGH L 84B8
HII A BEeA
HXX L 815F
R L 8361
Il L 8354
IDLE L 84CA
INS L 8492
IPOR R 0928
I L 8352
J L 835E
JMP L §55C
K L 836D
KTRB L 86FC
LF H @R
Lo fi 6ooE
L L 8367
LOAD L 84AD
Loap L 8308
Lop2 L 85E1
MBGN L 8252
MBYZ L 825R
Mcon L &27F
HEND L 8266
HMLOP L 8282
lii] R 80GR
HOVE L g24R
KK L &26B
] L 836A
N1 L €386
N2 L 8384
NOSP L 8584
HUSE A BOEB
N L 8362
oK L &7CE
ag R B@eC
OPOR fi 8628
0 L 6354
ours L 856E
PL L €395
P2 L 83%A
P L 838B
Fe f ea2a
] H BBt
PBLK L 8455
POLY L 85AR
PINP L 85A3
P10 L 848C
PIX L 8863
PLP L 8458
PLUS L 8208
PLRK L 8dee
PORTR A @20
PORTE A 6828
PORTC R o829
PORT L 8546
PP i eaed
PPA L 844C
PFC L 849
PPRT R 8829
PPUN L 8444

REFERENCES

8135
eg22
1792

0361
8904
1186
1045
1345
8362
0363
1224
0364
1512
1332
1814
8365
8827
1318
1308
8592
0579
88?7
8588
6643
8829
@336
9562
o366
0845
8e51
1263
1¥7
6367
1604
8951
1365
8368
1194
8869
vrog
8983
1852
1850
1693
1275
1271
6952
1343
1@3a
erel
1161
8313
0311
8245
8751
ear2
1694
1685
1276
818

6133

8739
1477

1325

1801

6640

8838

1356
1682
8524
1352
8786
8989
1851
1596
1181

1344

9385
[
o164

orss

1033
1103

8131

1156

1317

1797

8791

1355

6749
[50]

1845
1394

8196
a213

8732

APPENDIX H (continued)

0113 @165 0162 0688 6072

1154 1146 1123

1386 1294 1290 @223 6222

1756

1314 1313 1312

1599 1597 1591 4398 1388
1386

o138
8162
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APPENDIX H (continued)

SYMEOL TYP VAL REFERENCES

PSTS R 0B28 1285 1281 1288 1269 4165 4404
P L §3BE @369

PXA L 848 1855

PR L e47h 1672

PRXY L 848D 1665

RL L §3C4 @836 8825

RZ L 83CE 8995 @910

R22 L 8301 @854

RE3 L 83F2 @sie

Ré L 83FA 1885 @998
RS L 848D @934
R7? L 8411 1869
R? L 8428 @983

RA9 L 66@9 @303 6218

RAM L 6060 0269 023 @167 B@45 0048 0036 @835

REED L 87A2 1725 1679

REST L 6BE3 88085

RETA L 8579 41268

RET L 8786 1731

RFTC L 8184 @777

RR R BBGF 8953 0586 ©8814

RTNL L 8238 @348 8533

3 L §3C2 @371

SH A 8063 1091 1888 1619

SAYER L 8886 1728 ©247 0@48

SCAN L 8636 1293

SETR L 85@7 1119

SIZE A ege7 1050 1622 1618 117

SLFL L 84EC 1168

SLF2 L 84F9 1185

STB L 8248 @351

STOP L 85F1 1387

STPP L 8315 1169 1148

STRL L 8162 8437 480 @393 @391

STRT L 8168 @981 0644 @146

S L 83BE @376 8372

TBLS L 8148 @395

TCRK L 85F% 41327

7 L 8268 @741

TTCR L 85F2 8917 @388 @115

TILP L 82C3 @895

T L 83C7 1295 1292

TIVI L 85BE 1301 1@99 @423 @385

TTY0 L 8618 1335 1332 1147 1144 1698 1681 1637 1828
1014 41064 1661 @976 ©943 0924 @920 @878 @774
0428 @387 0383 0344 0129 06086 8883 @677 G068

TIYR L 8617 1347

TZE L 8076 1038 0235 0226 0078

T L 82FR @372
U L 82FC @374
v L 8361 @335 6375

YERL L 87AB 1741

VER2 L 87AC 1743

WRIT L 8786 1715 1713

XFLG Aegds 1201 1256 1243 1242 4165 1155 1128 1118
1882 1077 1629 1025 0020

X¥ L 8068

X L 82CC @377

28 L 8BE8 @260

ZB L 89FS @276

riM L 8098 @188

2 L 8882 @207

ZE L 8eDB
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FAIRCHILD
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NMenufactured under one of thel following U.S. Patents: 2981877, 3015048, 3064167, 3108359, 3117260; other patents pending’
Fairci ld cannot assume responsibility' tor use of any circuitry described other than circuitry embodied in a Fairchild proctict
Fairchiid reserves the right to make changes in the circuitry or specifications at any: time without' netice.
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