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INTRODUCTION

An all1-CMOS IM6100 based microprocessor system with 256 X 12
random access memory, 1K X 12 read only memory and a serial
interface port can be fabricated utilizing seven (7) CMOS LSI
devices.

The IM6100 is a single chip, 12-bit microprocessor implemented
in silicon gate complementary metal oxide semiconductor (SiG
CMOS) technology. It recognizes the instruction set of the
Digital Equipment Corporation PDP-8 minicomputer.

The IM6561 is a high speed, Tow power silicon gate CMOS 1024
bit static RAM organized 256 words by 4 bits. Data-In and
Data-Out are multipliexed on the same pins.

The IM6312 is a 1K X 12 mask programmable CMOS ROM with address
and data multiplexed on the same pins. The IM6312-001 is
'masked' at the factory with the ODT program (Appendix A).

This program allows the user to enter user programs into the
RAM via the Teletype and then to edit and execute them.

A Parallel Interface Element, IM6101, provides the universal
means of interfacing peripheral devices to the IM6100. It is
programmable and configured by the IM6100 for a specific inter-
face during system initialization.

The Universal Asynchronous Receiver/Transmitter, IM6402/03, is
a CMOS LSI programmable subsystem for interfacing processors to L4
an asynchronous data channel.

Additional requirements to enable the system to be fully
operational are a single 5 volt power supply, two crystals,

a 3.3 MHz crystal for the microprocessor and a 3.60 MHz crystal
for a 110 baud serial port, control logic to reset and run the
system and serial I/0 level shifters to communicate with a
Teletype or other ASCII terminals (Figure 1).

The dynamic power dissipation of the system (excluding that of
the serial I/0 level shifters) will be less than 50 mW at
4 MHz and 5 volts.
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POWER ON PROCEDURE

1. Connect up the CMOS/LSI devices as shown in Figure 1.

2. Choose the level shifting network for the serial 1/0
device (for example a 20 mA current loop for Teletype)
and make the appropriate connections.

3. Turn the power on. Press and release RESET pushbutton.
Put the Teletype "ON LINE".

4, Press and release RUN/HLT pushbutton. The ODT program
(Appendix A) responds with a CARRIAGE RETURN/LINE FEED
and then waits for user commands.

FUNCTIONAL DESCRIPTION

The IM6312-001 ROM is mask programmed to be enabled when
DX(0) = DX(1) = 1 at the falling edge of LXMAR to respond
to addresses 6000-7777g.

The RSEL output defines an area in the 4096 word addressing
space dedicated to RAM. The IM6312-001 RSEL is programmed
to be enabled when DX(0) = DX(1) = 0 at the falling edge of
LXMAR to respond to addresses 0000-17778. If only 256 words
of RAM are used, DX(2) and DX(3) bits are ignored during
addressing. For 1K word RAM systems, DX(2) and DX(3) become
the high order address bits.

The IM6402/03 UART is hardwired for eight data bits, two stop
bits and no parity. If the IM6403 is used, the eleven stage
divider chain is selected. This on-chip divider and oscillator
allows an inexpensive crystal to be used as a timing source

for the IM6403 UART. UARTs require the clocks to be 16X the

bit rate (baud). For Teletype operation, it is ten characters
per second or 110 baud. Each character consists of eleven

bits (one start bit + eight data bits + two stop bits). The
UART clock frequency must be 1.76 KHz (110 X 16). If a standard
color TV crystal of 3.579545 MHz is used in conjunction with

the eleven stage divider chain, one obtains a baud rate of

109.2 (3.579545 X 106 = 211 : 16) which is well within the
tolerance limits for Teletype operation. (The crystal frequency
should be 3.6044 MHz for 110 baud.) The same type of crystal
can also be used to clock the IM6100. Refer to the section on
UART timing for the circuits to be used for the IM6402.




The PIE is wired to respond to the select code 01110 on SEL3-
SEL7 and to inhibit priority vectoring. The PIE control
registers CRA and CRB are programmed by the ODT to be 00008
and 0060g, respectively. The PIE control signals are then
defined as shown below:

WRITE?l and WRITE2 Active Low
SENSET and SENSE2 Active on N to 1 transition
SENSE3 and SENSE4 Active on 1 to N transition

FLAGT, FLAGZ, FLAG3 and FLAG4 Initialized Low

Refer to the IM6100, IM6101, IM6312, IM6402/03 and IM6551/61
data sheets for detailed descriptions of the CMOS/LSI devices
used in the IM6100 CMOS FAMILY SAMPLER.

The RESET pushbutton is for system initialization. When the
IM6100 is reset, it halts with the Program Counter set to
7777g. The RUN/HLT pushbutton is used to alternatively run
and halt the CPU. Cy and SKP lines are pulled up to VcC with
2.7K resistors, since these lines are driven by open drain
outputs from the PIE.

The section on level shifting networks details the circuits for

20 mA current Toop and RS232 serial I/0 interface. User
modifications that may be required to select 20 mA current Toop

and full duplex operation for Teletype are described in Application
Bulletin M006 : "Teletype Interface for the IM6100".

20 mA CURRENT LOOP INTERFACE

Figures 2-A, 2-B and 2-C describe the discrete circuits for 20 mA
current loops. For reliable Teletype operation, the receive
current loop must be established by a voltage source of 15 volts or more.

FLAG1 output of the PIE can be used to control the Reader Relay,
if one is installed. Note that the ODT program initializes
FLAG1 to be 0 and, therefore, the reader relay to be OFF. The
user program must explicitly control the relay by programming
FLAGT output.

The pin connections to a 20 mil 10 pin header are shown,



20mA Current Loop Interfaces For Teletype

+5V
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RS232C INTERFACE

The level shifting networks to conform to the RS232C formats
are shown in Figures 3-A and 3-B. The pin connections shown
are for an AMP 205858-1 connector as used on the 6960-SAMPLR
Board.

+5V +5V

R
ns 00
10K
— ki 2N3638
13
UART #25 W ‘ 2N2222
i Qo3
001 uF
C13 - #3
2N3638
Q33
Ra3 Rs3
g 56K 470Q
: ~12V |#18
Fig. 3A
+5
Re3
10K
RRI
UART #20 2N2222

Q43




IM6402 UART TIMING

-
ICM7213
| ICM7213 is a fully integrated oscillator and frequency
| divider with buffered outputs. The circuit in Figure
| 4-A divides the crystal frequency by 211 to generate
i + the 16X clocks for the IM6402.
l 10K 3 Rqg
’ 7
IM6402 #17
%_ R34
I 1 10K RRC
OUT3 16X BAUD RATE
21
TRC
. IM6402 #40
\ XTAL ouT3 BAUD RATE
‘ 3.6044 1.76 kHz 110
BN 3.5795 1.74 kHz 109.2
i Fig. 4A—IM6402 UART Timing with ICM 7213
555 TIMER
The analog timer'circuit shown in Figure 4-B can be used
for the UART clocks. The resistors and capacitors in the
timing circuit must be chosen to be temperature stable.
+5 +5 +5 +5
IM6402 #17
L 10K < 10K RRC
N 7 8 4 3 .
16X BAUD RATE
50K ¥ 555 TRC
1M6402 #40
————T :F .01uF
.01 uF I
W N - N

Fig. 4B—1M6402 UART Timing with 555



BAUD RATE GENERATOR
The 34702 CMOS Baud Rate Generator circuit can be programmed

via SO0, S1, S2 and S3 select lines to generate 13 of the
most commonly used baud rates.

BAUD SELECT

56pf

S3 Sy S1Sp
IM6402 #17
Ox 11 12 13 14 16X BAUD RATE
+ 6 10
l z
>
0M2 i XTAL 34702 TRC

T . IM6402 #40
Ty 5

I - 56pf

XTAL 24576 MHz

Fig. 4C—IM6402 UART Timing with Baud Rate Generator

XTAL 53 52 S] S0 Baud Rate
2.4576 MHz 0 0 0 0

0 0 0 1

0 0 1 0 50

0 0 1 1 75

0 1 0 0 134.5

0 1 0 1 200

0 1 1 0 600

0 1 1 1 2400

1 0 0 0 9600

1 0 0 1 4800

1 0 1 0 1800

1 0 1 1 1200

1 1 0 0 2400

1 1 0 1 300

1 1 1 0 150

1 1 1 1 110



p——.

ICM7209

An 8-stage divider chain along with the oscillator and 3-
stage divider circuit in the ICM7209 with the appropriate
XTAL frequency (Figure 4-D) can generate some of the more
commonly used baud rates.

+5 +5
v:T Tom 8 STAGE BINARY COUNTER
0sc
out |, 4 3 1.2 .3 .4 5 .6 .7 .8
Lonc| e CTT T T T T
2 6 p———— | | I [ | I I
IOSC 8 BOUT | L
10pf IN R R R IM6402 #17
[ [ v- TirtytytriTiTaT —
= = = ! | | I | | I
L1411t L1 1_1__
16X BAUD RATE
TRC
IM6402 #40
XTAL
MHz DIVIDER STAGE BAUD RATE
3.6044 28 110
3.5795 28 109.2
2.4576 26 300
25 600
24 1200
23 2400
22 4800
21 9600

Fig. 4D—IM6402 UART Timing with ICM7209
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SINGLE CLOCK

Since the IM6100 family of devices are static, the system may be
single clocked. Figure 5 shows the circuit that stops the free
running oscillator and introduces manually generated single
clocks. ICM7209 is used as a buffered oscillator. The SC EN SW,
Single Clock ENable, selects the ICM7209 output or the single
clock as the input to the IM6100. The 74C74 is used to ensure
integral clocking and to avoid clock slivers while switching
from one mode to another. The single clocks are generated by
the debounced SC, Single Clock, pushbutton.

Vee  Vee
TV+ TDIS
4 3
1
16 G
ICM 7209 ouT 4 2
2 5 35 Yoo
8
5
Vo +5
= IL“ , 74C00 IM6100 #15
1 3
S 5 ]
s 1: SR . ] 0SC IN
- 2

G
FREE RUN Rig 1 FE 1
1
35 Jo—{(0sc out
S5 10K 74C74 -

2 _fe o 13 IM6100 #14
SC EN SW ¢ — e . D Q 5 8 Gy #
SINGLE R |
CLOCK 10
= T1 G3
+5
+5
Ros
10K 74C00
, 10 8
l 45
Sy NC +5 9 Gg
\\ R3g ><
1 I NO 10K 5 6
SC PB 45 )C

Fig. 5—Single Clock
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SINGLE INSTRUCTION

The IM6100 can be controlled to execute one instruction at a time
using the circuit in Figure 6-A. When the SI EN SW, Single
Instruction ENable, is in the free run mode, the WAIT signal is
high, and the normal operation of the processor is not affected.
When the SI EN SW is in the single instruction mode, the WAIT
1ine is pulled down during IFETCH cycle, pausing the IM6100 in
the instruction read state. Activating the SI pushbutton will
clear the WAIT line, and the processor will go on to execute

the instruction and then pause while reading the next instruction
and so on,

FREE

7

RUN *5
IMB100 #12  °16 J)
XTB SIEN SW 4
~
sI 2 s
+5 ™~ D
IM6100 #36
IFETCH R3e 26
R 10K FFy
16 G 74C74
12 4 = 6 IM6100 #11
3 1 3 _
16 c a WAIT
NC 74C00 O
RESET
NO IM6100 #7

Fig. 6A—Single Instruction

The simple display circuit in Figure 6-B can be used to display
instruction addresses, or the state of the DX bus. If the

DX EN SW is in the INSTR ADDRESS mode, the quad latches are
clocked by IFETCH*LXMAR to display the instruction address. If
the DX EN SW is in the DX mode, the DX data flows through the
latch,

In the single clock mode, it is useful to have the DX EN SW in
the DX state to read the state of the DX bus at every clock.

In the single instruction mode, first set the DX EN SW in the

INSTR ADDR mode. The LEDs will then display the address of the
instruction about to be executed. Then switch the DX EN SW to the

12



DX mode, and the display will then show the instruction that
is about to be executed since the DX Tines contain the instruction

as the IM6100 is 'paused' in the read state.

F1ip the DX EN

switch to the INSTR ADDR state before activating the SI push-
button for the next instruction and so on to step through

instructions, one at a time.

10mA LED
3 |9 |12 |15
a @ 0t @

i

-~ o -~ o +5
%3 t %‘2t5
Q o a a

E e +5 E
+ —
s 46 0 56 5] ° 66
F4042
IMB100 #36 E, F4042 e F4042 £
6 ! 6] !
IFETCH D D D D D D D D D D D D
2 74000 3 4 3 |14
3 4 4 7 |1 14 4 |7 |13 |1 4 |7 1
36 6
36 :
! 5
LXMAR
IM6100 #10
: HIHIRIE AEREE THIBIE
46 allallalla allalla]]a allal|3113
10K
+5 0O A | DISPLAY
DX (o] ~ [oe] [+)] (o] - N ™ < [Te] ~ o]
P - - et - ~ o N o o N o N
DX EN SW g### O ¥ % ® % w0
s o
36 b
= DISPLAY 2
INSTR. ADDR.
Fig. 6B—Program Counter and DX bus display
+5
10 mA
LED
3 4 |
ime100#2 ( RUN ) b& }
11 10
ime10049 ( XTA >C 14
9 8 1
ime100 #12 (  XTB bo ‘

IM6100 #13 XTC

13 12 |
IM6100 #36 ( IFETCH } >C 1
5 6
( ) ]
iM6100 #29 {  LINK ~>c> 1‘
4069
IC 76

Fig. 6C Link and Timing Signal Display

13

+5

——fp—



PARALLEL DATA 1/0

The unused WRITE2 and READ2 control signals of the PIE may be
used to implement the parallel data I/0 circuit shown in Figure 7.

When the user program executes a READZ instruction, the 80C95
tri-state buffers enable the data on the DX bus. The DX
information can be latched in the 74C174 hex DFFs by executing
a WRITE2 instruction. Note that the WRITEZ is programmed to be
active low by ODT,*and the data is latched by the second edge
of the write pulse.

SENSE3-4 and FLAG 1-4 of the PIE are also available to the
user,-

IC17 IC 27
DATA IN (0) DATA IN (11} +5

1 2 4 6 10 14 12 1 2 4 6 10 14 12 c ‘ I c
—CO EN EN 17 27
F40097 F40097 A uF 1 uF
+—CO EN EN
10T 6350 15 35 7 9131 15 3 5 7 9 13 1 TT]V

PIE #37 \
: DX0 DX11
DATA OUT (0) DATA OUT (11).
25 7101215 | 2 5 7 10 12 15
9 9 1
c 74C174 R bb— +5 c 74C174 Rlb— 15
3 4 6 11 13 14 3 4 6 1113 14
10T 6351
(wriTe2 ) ‘ 1 ’ ‘ ‘ '
PIE #38
DX11
DX0 IC 37 IC 47

Fig. 7—Parallel Data I/O
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APPENDIX A

IM6312-001 CMOS OCTAL DEBUGGING TECHNIQUE (ODT) ROM

INTRODUCTION

This describes the use of the Intersil Octal Debugging Technique
(ODT) program.

The commands for Intersil ODT are very similar to those for Digital
Equipment Corporation's ODT for use on the PDP-8 in particular, and
the DDT family of programs in general.

RESERVED LOCATIONS

The RAM Tocations in page zero with octal addresses 5, 6 and 20 through
/7 are reserved for use by the ODT program. User programs should not
modify these locations.

COMMANDS

ODT commands consist of a control character or an octal number followed
by a control character. A1l commands are echoed, that is, each
character is printed as it is typed in. Octal numbers may consist of
octal digits only (no 8's or 9's) and may be from one to four digits
Tong.

Note that ODT does not print a special prompt character (such as an
asterisk) before commands may be typed, and does not require that
commands be terminated by a special character, such as carriage return
(in fact, carriage return is a special command). Commands may be
typed in any time the Teletype is idle and are executed as soon as the
control character is typed.

BINARY LOAD COMMAND

L - Load from the tape reader

Typing an L will Toad BIN tape (ignoring change field characters)
from a reader. To use command, type L after a prompt, place tape
in reader on the leader-trailer part, then start the tape reader.
The BIN tape will be read into the current field and the checksum
will be printed out on the Teletype following the end of the load.
This should be 0000 for a proper load

EXAMINE/MODIFY COMMANDS

/ (slash) - opens a location

Typing an octal number nnnn followed by a slash causes the
location whose address is nnnn to be opened. When a location is
opened, its content is printed out as an octal number. Typing a
slash not preceded by a number causes the most recently opened
location to be reopened.

15



(carriage return) - closes a location

When a Tocation is open, typing an octal number, nnnn,
followed by a carriage return causes the contents of
the location to be changed to the number nnnn and
closes the location. Once a location is closed, its
contents cannot be changed without re-opening the
location. Typing a carriage return not preceded by a
number causes the location to be closed without
modifying its contents. If a carriage return (possibly
preceded by a number) is typed when no location is
open, it has no effect.

(line feed) - closes and opens next

When a location is open, typing a line feed causes the
location to be closed and the next memory location (that
with an address one higher than the current location)

to be opened. The address of the new location will be
typed out, followed by a slash, followed by the contents
of the new location. The effect is the same as if the user
had typed a carriage return, followed by typing the
address of the next Tocation and the slash. Typing an
octal number, nnnn, before typing the line feed causes
the contents of the old Tocation to be changed to nnnn.
Then the old location is closed and the next location

is opened, as described above.

< (back arrow) - closes location and opens indirect reference
When a Tocation is open, typing a back arrow causes the
location to be closed. The contents of the location are
then treated as an indirect reference. That is, the content
of the old location is taken as an address, and the new
location is opened. As with the 1ine feed command, the
address ‘of the newly opened location is typed, followed by

a slash, and the effect is the same as if the user had typed
the address and slash. If while a location is open, an
octal number, nnnn, is typed followed by a back arrow, the
content of the open location is changed to nnnn and proceeds
as above. Note in this case that the address of the new
Tocation opened will be the same as the number just typed
in. On most Teletypes, the back arrow character is the same
as shift 0.

16



+ (up arrow) - closes Tocation and opens memory reference
This command behaves identically to the back arrow command
except that the contents of the location are treated as a
memory reference instruction, and it is the location
referenced by that instruction that is opened. The location
opened is that immediately referenced by the instruction.
If the instruction is indirect (bit 3 is set to 1), then
typing the up arrow only opens the location containing the
pointer to the operand of the instruction. To open the
effective location referred to by an indirect instruction,
type an up arrow (memory reference) followed by a back
arrow (indirection). On most Teletypes, the up arrow
character is the same as shift N.

Example
Say that the simple program

200 7200 CLA

201 1604 TAD I X
202 2204 ISZ X
203 7402 HLT

204 0205 X, Y

205 0000 Y, O

is stored in memory. Then the following might be the result
of a session with ODT. (Note: The underlined portion is
typed by the user, and the remainder is typed by the computer.
The symbol CR stands for carriage return, and LF stands for
line feed.)

200/7200 LF list the program in octal
0201 /1604 LF
0202 /2204 LF
0203 /7402 LF
0204 /0205 LF

0205 /0000 TR

200/7200 7201CR change CLA to CLA IAC
/7201LF verify the change
0201 /1604 # find the location referenced by TAD I X

0204 /0205 <«

0205 /0000 CR

202/2204 2205 LF change ISZ X to ISZ Y
0203 /7402

17



PROGRAM CONTROL AND BREAKPOINT COMMANDS

G - go to
Typing an octal number, nnnn, followed by a G causes ODT
to begin executing the program stored in memory, starting

at Tocation nnnn.

B - breakpoint

A breakpoint should be set at some Tocation that will be
executed by the user's program, upon the execution of

which he wishes control to return to ODT. Typing an octal
number, nnnn, followed by a B causes ODT to set a break-
point at location nnnn. Only one breakpoint can be set at
a time, therefore, setting a breakpoint clears the previous
breakpoint. Typing a B without preceding it by a number
causes the current breakpoint to be cleared. When execution
of a program with a breakpoint resumes (via the G or C
commands) the content of the breakpoint location is
replaced with a special trap instruction that returns
control to ODT. When control returns to ODT, the trap
instruction is replaced by the original contents of the
lTocation. Then ODT prints out the location at which the
trap occurred followed by a left parenthesis followed by
the contents of the accumulator when the trap occurred.

ODT then waits for the user to type in a new command.

C - continue

After a breakpoint causes control to return to ODT from a
user program, typing C causes the program to resume
execution where it left off. Execution will resume from
the location that the program left off, even if the break-
point was reset to a new location. If an octal number,
nnnn, is typed before the C, then after the resumed program
has executed the breakpoint once it will continue execution
(rather than returning control to ODT) until the breakpoint
has been executed nnnn more times; then control returns to
ODT just as it does after a normal breakpoint.

A - examine/modify accumulator, link, MQ

Three consecutive ODT RAM locations are reserved for storing
the contents of the AC, Tink and MQ registers when a break-
point occurs. When execution of the user's program resumes
(via the G or C command), the contents of these registers
are restored from these locations. Typing A causes the
first of these locations, containing the contents of the AC,
to be opened. Following this by a line feed opens the

next location, containing the contents of the link (either

a one or a zero). Following this by a line feed opens the
last location, containing the contents of the MQ, to be
opened. A1l of the commands of the previous section (/,

18



+, <, carriage return, line feed) can be used to examine and
modify these registers. If one of the registers, AC, is
changed during the breakpoint, then the AC will have the new
value when program execution resumes. This can be used to
change the contents of the AC. The same facility can also
be used to set the initial contents of the registers before
the first G command begins the program's execution.

Example
Say that the simple program
300 7001 START, IAC
301 7440 SZA
302 5300 JMP START
303 7402 HLT

is stored in memory. Then the following might be the
result of a session with ODT.

A1764 OLF accumulator contains garbage, clear it

0050 /0001 OCR same for Tink ,

3028 set breakpoint at JMP START

300G execute program

0302 (0001 breakpoint occurs; accumulator has been
incremented

7774C Go past breakpoint 1 + 7774 times

0302 (7776 breakpoint occurs

303B reset breakpoint to HLT instruction

C

0303 (0000 program stops when AC reaches 0 again

AOOOOLF

0050 /0001CR Tink has been changed by overflow

B clear all breakpoints

WORD SEARCH COMMANDS

M - open search mask, lower bound, upper bound

The mask, lower bound and upper bound for word searches are
kept in that order in three consecutive reserved ODT
locations. The first of these locations, the mask, can be
opened by typing M. This will cause the current value of
the mask to be printed out. The user can enter a new value
by typing it followed by any of the word modifying commands
(carriage return, 1ine feed, up arrow or back arrow).
Typing a line feed causes the next location, containing the
lower search bound, to be opened. Its contents will be
printed out and it can be modified in the same way. Typing
a line feed again causes the final location, containing
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the upper search bound, to be opened. Initially, the value
of all three locations is unspecified. The user should set
these locations to the desired value before giving the
first W command.

W - word search command

Typing an octal number, nnnn, followed by a W causes a

word search to occur. The search proceeds as follows:

The number, nnnn, that was typed is masked and remembered

as the quantity which is being searched for. (The operation
of masking is to take the bitwise boolean AND of the

given word with the contents of the mask word.) Then each
location, beginning with the location whose address is stored
in the lower bound word, is masked and compared with the
quantity being searched for. If the two are equal, then

the address of the word, followed by a slash and the
(unmasked) contents of the word are printed out. Then the
next location is examined and so on until (and including)
the location whose address is stored in the upper bound

word is reached. The word search command does not change
the contents of any word in the user's programs.

Example

Say that a program is stored between locations 200 and 377
in memory. Then typing in

MO00O 7000LF
005470000 200LF
0055/0000 377CR

1000

causes all TAD instructions in the program {those words
beginning with the octal digit 1) to be printed out, for
example

0210 /1305
0265 /1305
0354 /1711

if these were the only words in the program containing TAD
instructions. Then typing in

M7000 7777CR
(]

would cause all words in the program whose contents were
exactly 0000 to be printed out.
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Typing 1in

M7777 OLF

0054 /0200 250LF
0055 /0377 300CR
OW -

will cause the contents of all words whose addresses are
between 250 and 300 (inclusive) to be printed out.

TAPE PUNCHING COMMANDS

The following commands can be used to punch out paper
tapes that can be read in by the BIN Toader.,

T - punch leader/trailer

Typing a T will cause about four inches of leader/trailer
tape (tape punched with 200 octal) to be punched. The T
command also causes the accumulated checksum to be set

to zero (cleared). The tape punch should be turned on
immediately after the T command is given, and turned off
when the Teletype stops punching. Note that as long as
the punch is turned on, anything (including commands)
typed into the Teletype will be punched onto the tape, so
the punch should always be turned off before giving a
command.

P - punch tape

Typing an octal number, nnnn, followed by a semi-colon

(5) followed by a second octal number, mmmm, followed

by a P, causes a tape corresponding to the contents of

the block of memory beginning at location nnnn and

ending at location mmmm to be punched. No checksum is
punched at the end of the block so that several blocks can
be punched together with one inclusive checksum. The
punch should be off when the P command is given (otherwise
the P command will be punched on the tape, causing errors
when the tape is read). ODT halts before punching the
tape to give the user time to turn on the punch. O0DT is
restarted by pressing the RUN/HLT button. Thus, the
sequence of actions is: Make sure the punch is off; give
P command; ODT halts; turn on punch; press RUN/HLT switch;
ODT punches tape; turn off punch.

E_- punch checksum and trailer

Typing an E will cause the accumulated checksum to be

punched, followed by about four inches of leader/trailer tape.
The checksum is also reset to zero (cleared). Like the P
command, ODT halts after the command is typed to give the
user time to turn on the punch. The sequence of actions

to use is: Make sure punch is off; give E command; ODT
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halts; turn on punch; press continue switch; 0DT punches
checksum and trailer; turn off punch,

Example

Say that the user program occupies locations 100 through
170 and 200 through 377 of memory. To punch out the
program, the user should give the following commands to
0DT:

I

1005170P

2003377P

E

ERRORS

If an error occurs while typing a command, ODT types "?",
ignores the erroneous command and waits for a new one.

ODT detects that an error occured if the user types more
than four digits for an octal number or if a decimal

digit (8 or 9) is typed. It also detects an error if

some character other than a command character (/, carriage
return, Tine feed, 4+, <, G, B, C, A, M\, W, T, 3, P, E) is
typed. ODT does not detect errors such as leaving the
punch on while typing a command or giving a numerical
argument for a command that should have none. For example,
100A is not detected as an error and is treated the same

as typing A . If the user makes a mistake while typing

a number, he can abort the command by purposely creating an
error by typing too many digits or an illegal character.

Example

Here are some errors in ODT commands,
123457 too many digits
248? decimal digit
101X? illegal character

FIELD COMMANDS

Intersil ODT also contains commands for working with multiple
fields. These commands have no effect in the SAMPLER system,
which does not contain hardware for handling fields.

The additional command symbols are period (.) and Q. Hence,
these are not illegal symbols and typing them does, not

cause 0ODT to recognize an error, but it may cause ODT to

act strangely. If the user types one of these in by m1stake,
and ODT acts strangely, he should restart ODT.

Occasionally, ODT may print out 0. (a zero followed by a
period) on the terminal. This just means that ODT thinks
that you are operating in field zero (which you are) and
may be ignored.

INTERRUPTS DURING ODT

The ODT program does not use any interrupt features. It
does not disable the interrupt system if it is enabled
by the user. The user must be cautious when enab]1ng
1nterrupt requests while the user program is ‘controlled’
by ODT via break points.
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USEFUL SUBPROGRAMS

Some of the subprograms in the ODT ROM are general subroutines
that the user may find it useful to call from his own program.
These are described below.

CALLING AND RETURNING FROM A SUBROUTINE

For programs designed to exist in ROM, the JMS instruction
cannot be used to call a subroutine because the first

word of the routine cannot be used to store the return
address. Instead, the ODT program makes use of a stack

of return addresses kept in RAM by means of special call
and return routines. (Refer to Applications Note M008:
ROM Based Subroutine Calls With The IM6100.)

The user may make use of the ODT subroutine stack mechanism
as follows. To call a routine requires two consecutive
words; the octal number 4056 should be stored in the first
word, and the address of the subroutine to be called should
be in the second. Executing this piece of code causes the
return address to be pushed onto the top of the stack and
for control to be transferred to the given address. The
AC, link and MQ are unaffected by executing the call
instruction.

To return from the subroutine, execute a location containing
the octal number 5461. This causes a return address to be
taken from the top of the stack and returns control to that
location. The AC, 1ink and MQ are again unaffected.

The return address stack begins in location 75 and grows
upwards (i.e. the first address pushed goes into location

75, the next into location 76, etc.) ODT may nest sub-
routines up to three deep, therefore, three stack locations
in addition to what the user program needs should be reserved
for use by ODT.

The stack pointer is stored in location 62, that is,
location 62 contains the address of the Tocation where the
most recently pushed return address is stored.

IMPORTANT NOTE: The read and change commands in ODT involve
calling a subroutine. Hence, giving the command "62/" will
print out a value one greater than the true value of the stack
pointer,

The user must be cautious when using the software stack for
servicing interrupt requests since the software stack routine
saves AC in a temporary location which could get overwritten
by calling the stack routine again by an interrupt service
routine before the first routine could exit.
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TYPE SUBROUTINE

The TYPE subroutine prints on the Teletype the character whose ASCII
code is stored in the AC. It also clears the AC before returning.

The subroutine may be called by using the call procedure described
in the previous section. The starting address is 6102. Allocate one
position on the stack for its use.

PNUM SUBROUTINE

The PNUM subroutine prints on the Teletype the contents of the AC as
a four digit octal number followed by a space. It also clears the AC
before returning. The starting address is 6107.

The subroutine may be called by using the call procedure described
above. It makes use of the TYPE routine described above, therefore,
two stack positions should be allocated for its use.

Example

Here is a subroutine that counts from 0000 to 7777 octal, printing
each number followed by a space and an asterisk on the Teletype.

CALL = 4056

RETURN = 5461

TYPE = 6102

PNUM = 6107
200 7200 COUNT, CLA /set count to zero
201 3214 DCA X /count stored in X
202 1214 LOOP, TAD X /get count
203 4056 CALL
204 6107 PNUM /print it and space
205 1213 TAD ASTRSK
206 4056 CALL
207 6102 TYPE /print asterisk
210 2214 I1SZ X /increment count
211 5202 JMP LOOP /repeat loop
212 5461 RETURN /return
213 0252 ASTRSK, 252 /ASCII for asterisk
214 0000 X, 0 /count stored here,

this must be a RAM
location (all others
can be ROM)
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CDTLIST GLTLIST UDTLIST

BEGIN PASS ¢

CENOV SN

ooce
L0600
00Cs

60CC

6160
6lél
6171
6léd
6lée2
€1€5
6175
6il4
blee
61¢7
617¢
€173
6i72
€112

co20
60z}

Three stack locations should be reserved for calling COUNT,

one for the return address from COUNT itself, and two for
A stack location need not be .

using the PNUM subroutine.

allocated for calling TYPE because the two locations required

for PNUM are unused when it is called.

(In general, for

each subroutine reserve one location plus the maximum
number of locations required by all the subroutines called

by it.)

Since three stack Tocations should also be reserved for ODT
and the stack begins in location 75, locations 75 through

102 should be reserved for use by the stack.

PROGRAM LISTING:

/CDY~F
/COT-F
/CCTAL DEBUGCING TECHNICUE PRCCRAM
/wITH CAPACITY FGR FAMCLING FIELDS
/ANC BROKEN INTC RCKM AND RAM SECTICNS

VERSICKN 5 TAFE 1

~

CCMMANLCS ARE THE SAME AS FCR CEC QDT PLLS

N. == SET CURRENT FIELD TC FIELD N

[CURRENT FI1ELC IS SAPE AS INSTRUCTICM FIELD)
ASLFOKLE> —-= CPENS A RECISTER EQUIVALENT TC MQ
ASLFOCLFOCLF> —=- CFEMS A RECISTER CONTAINING DATA FIELC
THESE CCMMANLS FAVE NC EFFECT CR PRCOUCE hARMLESS GARBAGE
CN IM61CO SYSTEMS ARC OTHER SYSTEMS whiICh DO NCT HAVE
EMA CAPABILITY.

P N

L. -- LCAC FRCM THE TAFE REACER USING BIN FORMAT
IWILL IGACRE CHANGE FIELGC CHARACTERS)
TC USE CCMMAMNC, GIVE AN L AFTER THE PRCMPT THEN PLACE TAPE
IN READER (A LEACER-TRAILER AND START THE TAPE READER.
THE BIN TAPE WILL EE REAL INTC THE CURRENY FIELC ANLC
THE CHECKSLM wiIll EE PRIATEL LUT ON THE TTY FGLLCRIMNG
THE ENC CF THE LCAL,

NN NNN AN

/ *#%ss CEFINITICNS #ense
Fl=C JFIELC CDT-F IS IN
FlA=00 /FIELL CCT~F IS IN, IN BITS &-8
IPAT=5 FEIRST ADDRESS FCR TWC WCROS CF BREAXKPCINT
ZLINKAGE N FIELL CF PRGGREM TC BE CEBUGGEC
STAFT=600C /STARTING LCCATICN FCR ODT-F
/ TrE 1/C IASTRLCTICAS

RLART=6160

WUART=646]

nITY=6171

SKPLR=6162

SKP1BR=6163

WCRA=H 165

WCRE=61T75

KVR=6174

SFLAGi=b1¢€6

CFLAGL=61£7

SFLAG3=6176

CFLAGI=6171

SKIF3=€112

SKEP4=£172

/THE FOLLCWING CEFINE LCCATICAS OF VARIABLES
/ALL VARIABLES ARE §A PAGE ©

TEMF=20 /TEFFCRARY STCRAGE
TEMF2=21 /¥CRE YEMPCRARY STCRAGE
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0056
GOEL
00¢z
00éz

Goe4

coee
00€7

TCTEa23 /TIEI1 COLNT
WCRE= 24 JNLPEER READ EY COMMANG SCANNER
SCHAR=25 ZCFBF INPUT BY CONMANL SCANMNER
SPNTER=2¢ /PCINTER IRTC COMMANE TABLE
CAD=27 /CLRFENT ALLRESS
CaDF=3¢C JCURRENT FIELE
OCACF=31 7CLE CACF VALLE
ShUT=32 JCPEA-SKUT FLAG (—1=SHUT,C=CFEM)
TRAL=33 /ACCRESS BREAKPOINT 1S AT
TRALF=34 JFIELC BREAKPCINT IS IN
CONT=35 /ACCRESS TC CONTINGE FROM
IFSAVE=26 JFIELC TC CONTINUE WITH
INS=37 JINSTRUCTICN TC BE SIMLLATEC
ADDR=40 JEFFECTIVE ACCRESS GF INS
DFl=41 JEIELL CF INS CPERAND -
JADR=42 /PLACE FOR RAW FRCGRAM TC RETURN TQ
JACR1=25 JELTLRE JACR VALUE '
GCALR=43 ZENTRY PCINTY TC RAM PRCGRAN
NCORT =44 JNC CF TIMES TC CGNTIAUE PAST BKPT (ONES CPPLMAT)
KEEF=45 JPLACE TC SAVE BREAKPCINT CONTENTS
CHK SUM=46 JPRPER TAPE CHECKSUN
/THE FCLLCWING LCCATICNS MAY EE EXAPINED BY CLT-F USERS
ACSAVE=4T /SAVE AC
LSAVE=50 7SAVE LINK
MCSBVE=S ] 75AVE K
CFSAVE=52 /SAVE CATA FIELE
MASK=53 /PASK FCR wORC SEARCH
LINLC=5¢4 JLCWER BOUNG FCR WCRC SEARCH
LiMrI=55 /TPFER BOUAD FCR WCRC SEARCH
/THE SUBRCUTINE LIMKAGE LGCATICNS wiLl LCCk LIKE
7CALLL, O JLINKAGE TC FLSHJ RCLTINE
/ JFE T Lel
/ PLSHY
JRETRNL,PCPS  /LINKAGE YC PCPJ ROUTINE
/STACK, STACKL /STACK PCINTER
¢ -- PUNCH CURRENT FIELD IN BIN FCRMAT
/ACTEMP, ¢ 7SAVE AC
CALLL=56
RETRN1=61
STACK=62
ACTENP=63

/THE BREAKPOINT RETURN LINKAGE LOCATICNS wILL LOGK LIKE
ZIN FIELD PRLG TC CEELG IS Ih, AT ZPAT:

/21PATy CIF F1lA

/ JMP IPATL

/IN FIELD Fl:

JIPATLy JNMP 1 .#1

/ BKPT

ZPATL=64

/RAF PROGRAM LCCATICAS. TVHESE LOCATICAS ARE FCOIFIED BY
/GETCAC, SETCAC ANC CLC RGLTIMNES AND THEN EXECTTEC FOR
JCHANGING FIELCS ANC SIPULATING INSTRLCTICN EXECUTICMN

/OFSEYL, 0 /CLF INS FCR PEMCAY REFERENCE

FNERINS,D FINSTRLCTICN TC SIPULATE

/ SKP

/ 1SZ JACR/SIPLLATE SKIf

/IFSETs 3 JCIF INSTRUCTICN

/DFSET, © /CCF INSTRULCTECN

/ JFF 1 JACR /BACK TC RCM CR PROGRAM TC BE CERLGGED

DFSET1=6¢

AEWINS=6T *



il9
160
180
i82
i3
184
i8s
86
87
188
189
is0
194
15¢
193
154
195
156
197
sy
159
24y
<l
[rs
<03
404
65
<06
w7
28s
2u9
Za0
211
21e
15
2i4
215
216
17y
<ig
iy
220
¢éi
£éd
223
2
225
2¢6
el?
27y
2§

231
32
2433
234

235
2356
<37
238

6000
[N
6Gue
uu3
6004
ouus
600
Uo7
oull

6ulz
bull
6uL4
6015
60le
6917
600
60zl
6022
6025
6044
6025
60286
6u27
6030
LI EYY
6Ll
o033
bu34
6035
6l36
6U37
USL
ol%l
L4
6043

olee
bi4d
0040
o047
©05C
oU51
0052
6U5s
6054
6055
6u56
6U57
(60

6hol
6064
6u63
6064
o6u65
(Y773
6u67
ouLTL
LY #Y

boule
6473
ouT4e
6075
076

6u?7
610¢
6101

602
6103
biue
6105
6loo

6167
61lu
©ild
6lid
6il3

oli4
61ld
o116
6117
6120
olel
6lec
6423
6124
6125
tile

GGz
G073

coT4

€400
S644

€20C
54¢0
€061
6072
€074
7410
2042
5442
S4et
722¢
720C
i5¢C
76CC

40%¢
S4¢€1l

3Qe2
2062

70¢1
3462
late
3qs.

1063
5456

3063
l4€2
acse
T0€L
1062

20¢e2
l0¢3
54%¢

6l€l
61¢&3
53¢2
72CC
$4€1

2020
1334
3022
1828
70C4
70C4

10C6
202¢

6lc2
1cz¢

1FSET=72
CFSET=73
/FIRST LOCATION OF RETURM ADCRESS STACK
STACKL=T4
PAUSE
/CCT-F  VERSICN 5 TYOFE 2
/ ®exke FIRST RGP FAGE
*START
7 ¥%xex INETIALIZE ROLTINE #esss
INLT,  CLA
TAQ SUBL
CCA CALLLeL
TAL sue2
CCA CALLLeZ
TAC suB3
TCA RETRAL
TAD STACKI
CCA STACK
TAC AAML
CCA NEWIAS#]
TAC RAN2
CCA NEWINS+Z
TAC FAM3
CCA TFSETel
TAG TRAP3
CCA ZPAT]
TAD TRAP4
CCA ZPAT1¢1
[ /SET CFSAVE TC "UNCEF INED™ VALUE
CCA CFSAVE
CCA CACF
TAC KCRA
wCRA
CLA CLL
TAC KCRB
wCRB
CLA CLL
TAC KTTY
WITY
CLA CLL
CCA CCACF
INITL, CCA CHKSUK JCLEAF CHECKSUM
CALL JTYPE CR.LF
CALF
JNP | PCREAC
7 #%% CONSTANTS
PCREAG, READ

/INIT SUBRCUTINE LIMKAGE

ZINIT FAM PRCCRA¥ LOCATIONS

ZINIT EKPT JUMP LIMKAGE

ZSTART IN FIELC C

/GL TC CCMMANG SCANNER

SL81, JMF 1 CALLLeZ
SLBZ, PLSHY
SLB2, PCPY

STACKI, STACK]
RAN1, Skp

RAMZ, 152 JALR
RAKZ, JME 1 JACR
TRAF3, JFP [ ZPATIe}
TRAF4, 8KFT

KCRA, 12C¢C

KCRE, 1560

KTTY, 1¢CC

4 w%xsx CALL ANC RETLRN RCLTINES ®¥%&4
JJMS wILL ACT wCRK ID # RCK SINCE THE FIRST WCRD CF THE

75y
/FENCE, A SLERCLTINE IS CALLEC
/

<SLBRCLTINE MAME>
/AN: RETUFNEL FRCF €Y

RETLAN

/hHERE
CALL=J¥S CALLL /CBLL SLBRCUTINE CRCOLE
RETLRN=JMP [ RETRAL /RETLRN FRCN SLBROLTINE OPCOOE
/CALL THE FCLLCWING RCLTINES THROUGh THE SUBRCUTINE
JUINKAGE IN FAGE ZERC (SEE TAPE §)
JRGLIINE TC CALL A SUBRCUTINE ANC PUSH
ZRETURN AECRESS Ch STACK

CUTINE CAMMCT EE WRITTEM hlVH THE RETURN ADDRESS.SSS.

PLSHJ,  DOCA ACTEMF  /SAVE AC
182 STaCk /LPDATE STACK PTR
TAD CALL] /CET LSER RETURN ALCRESS
1AC ZINCREMENT PAST ARGUFMENT
oCA I STACK /PLT IT QN STACK
TaG I CALLL /6ET LSER ENTRY ADLRESS
oCa caLLy /PLT IT IN CALL
TAG ACTEFF /RESTLRE AC
JrP I CatLl /GE TC USER ROUTINE
/ROLTINE TO RETURN FRCM A SUBRCUTINE, POPPING RETURM ACDRESS
JCFF STACK
POP.,. cCa ACTENP /SAVE AC
TAD I STACK /GEY RETURN ACCRESS
DCA CALL] /SAVE IT IN CALLL

C¥A CML /-1 IN AC, CCHPLEMENT L

TAD STACK /CECREMENT STACK PTR
/ICAFRY RESTCRES L)

bCaA STACK /RESTCRE UPDATED STACK PTR.
Tap ACTEFF  /RESTCRE AC

dre F CALLL /RETLRA

/ *exs3x PRINT SUBRCUTINES #2443
/SUEROUTINE TO TYPE # CHARACHTER
/CHAR ASSUNEL IN AC

TYPE, AUART FCLTPLT CHAR TO TTY
SKPTER JREALCY FCR NEXT CHaR?
Jrp =1 JLEOP IF NCT
CLA /CLEAR AC
RETUAN  /RETLRNM

/SUBRCUTFAE TO PRINT & NUMBER
/PRINT COATENTS CF AC IN OCT2L FOLLOWED BY A SPACE

PAUK, ECA TEMF /SAVE NUMBER
TAD (L3 /INITIALIZE CCUNT CF CIGITS
LCA TCTE / PRINTED
TAD TEMF /GET EACK NUMEBER
RAL ZFIRST SHIFT INTG LINK

/LOCP 4 TIFES -, PRIMY B LIGIT

PAUF2, RAL /SEIFT AC,L THREE LEFT
T
CCA TEMF /SAVE NUMBER
TAD TEMF /GET IT BACK
AND PT /15GLATE LIGIT
TAC P2ec /CCNVERT TC ASCII
CALL; TYPE JTYPE IT CLT
Tap TENFP /GET EACK AC (MNOTE L STILL SAME)
152 TCTE /FCLRTH ITERATION?

FAUMZ JLCCF IF ANGT.

Jre
/PRINT A SFACE
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239
244

242z
243
44
245
4t
247
248
249
25¢
251
254
253
254
255
256
251
258
259
260
261
<&
2635
264
<65
266

60
265
20
271

273
274
<15
276

218
219
-
<8l
<82
283
284
<85
<86
281
288
28§
Z9u
<91
«92
<93
%4
255
z5¢

91

57

o127
6130
olil
[CYEY]
6133

G134
6135
6136
6137
6l4d

0400

62U

6223

6224
bi2d
6226
627
LR
6231

[PEY
6233
6e34

6235
6236
CrEy)

6240
be4i
6242

6243
bL4%
6245
P27y

b4l

©<50

6251
b6ide
6253
0L54
6255
6256
6257

6260
LYY
662
6263
GLbs
6265
066
6ol
6270
LT
02l2
6273
6214
6275
6276
6211
0300
6501
6302
630>
©304
6505
0306
6307
6310
6314
631z
6313
6314
6315

€20L

72C0
3324
1332
3023

€le2
£2C4
7200
€1ed
0336
gzs

1025
4056
€102

1625
1332
15C0

52325
1334
151¢

5225

302¢
1024
71¢4
70Cs
1GzC
3024

2023
52C4
53317

T2CC
1256
202¢

142¢
202¢
151¢

532%
1041
10z<
1646
5240

102¢

CcLa
TAC P240 /GET ASCII CCCE FOR SPACE
CALY ; TYPE JTYPE 1T CUT
RETURN  /RETLRAN

/ *4% (CASTANTS

Mé, -4

P, 1

T

P24C, 240

P26C, 2¢&C

PAUSE

/COT1-F VERSICMN § TAFE 2

/ *%xsx SECCAC RCM PAGE

*START#20¢

/£ #¥xxx CCMMANC SCANNER #e3%3

/THE CCMMAND SCANNER INFUTS 2 CCMMANC OF T+E FGRM
/IKNUMBERDICID IKCRARY  (WHERE THE NUMBER [S CFTIOML),
/1T STCRES TRE NUPBER IN "nORL™ ANC JuNPS TC TFE
FROLTINE ASSCCIATEC wITH THE CHARACHYEA.

ZINITIALIZE MUFBER SCANNER

REAC, cLa
CCA  wWCRC /SET #CRD TG ZERC
TAD SME
CCA  TCTE /SET TCYE TQ -5
ZINPUT A CHAR
REAC1, SKPDR /CHAR IN INPUT BUFFER?
JFP .-1 /LCCF IF NOTY
CLAS FUART /PUT CHAR INTD AC
ANL X0377; £CA  SCHAR /SAVE CHAR
ZECHC ChAR ON TTVY
TAD SCHaR /RETRIEVE CHaR
CALL
TYPE JTYPE IT GUT

/NUFBER SCANMER
/SEE IF SCHAR IS CCYAL LIGIT
TAD  SCHaAR /GET CRAR (#Cn=26C,%1%=267)
TAD SMK270 /SUB 270 (M0"=-1(,"T%=-])
SMa /1F AC NOT NEG: THEM (HAR HAS
/CCOE GTR THAM THAT CF DICIT
J¥P  REACZ /SC €C YO CHAR HANCLER.
TAD SFIC /ACD IG (%0%=0,"1"=1)
SPA /IF AC NEGs THEN CHAR HAS
/CCCE LESS THAN THAT CF DIGIT
S REA /SC €C TO CHAR HANCLER
/ADC DIGIY TC FAﬂTl‘L MKFBER IN WGRO

0CA  TEMP /SAVE C1GIT

TAC wCRC /GET NUMBER SC FAR

CLL RAL /SHIFT AC LEFT TrAEE EITS
RTL

TAC TEMF JALD IN NEW CIGIT

CCA nCFRC /SAVE RESULT [N wCRC

/CHECK FCﬂ TCO #ANY CIGI¥S, RETURM TG CHAR RCA
TCTE /5 DICITS TYPED?
JFP REALY /NG - GET NEXT ChAR
JFMP  ERRCR /YES - GO TC ERRCR
/CHAR SCANNER
ZFINC INPLT CHAR DN TABLEL AN JUNP TC THE
/ASSOCIATEC ROLTINE IN TABLEZ

/INITIALH2E SERRCH LLCF
REACZ, LA

TAL BLISTY /GEYT FIR 7O BEGEIN CF VABLEL
DCA  SPNTER ZINIT FTR INTC TABLEL
/SEARCH LCCP
REAL3, TAC I SPNTER JGET CHAR FRCM TABLEL
ISZ  SFNTER /PCINT SPNTER AT NEXT CHAR

SPA /SKIF IF AGT ENC OF TABLEY

/ETABLEL FOLLCWED BY MNEG #)
JMF  ERRCR /CFAR ACT IN YABLEL - ERRCR
ClA /NEGATE TABLE CHAR

TAD SCHAR FALE INPUT ChaR
SZA CLA Z5LM 2ERQ IF ChARS SAME, SKIP
/1F SC
JMP REAL2 /CTHERWISE, CChYthE LcoP
/JLFP TO ASSCCIATEL RCLTIME 1M TABL
TAC SPNTER /GET FIR lhl( TABLEL
/L{SPATR NCw PCINTS CNE PAST
/ FATCKFING ChARY,
TAC LTABL ZCCNVERY INTG PTR INTC TABLE2
DCA  TENP /PLT 1ABLE2 EMNTRY
TAC I Tewp / INTC AC
CCA  TEMP /JLMP TC LCC PCINTEC TC
JNF 1 TENP / EY TABLE ENTRY

BLIST, TABLE] /PCINTER YO BEGINNIG CF TABLEL

LTABL, TABLE2-TAELEL-1 /CUCNSTANT TC GET CCRRESPONCING
/ LCC IN TaBLE2

/ ®%% COMMANLC SCAMNER TABLE #»»#

ZEACKH ENTRY IN TAELE) CCATAIAS A ChHAR.

/THE CCRRESPCANLING ENTRY IN TAELE2 CCNTAINS A

/PRCCEDURE ASSCCIATED »ITh THAT CHAR.

TABLEl, 215 CR

LF

251

256

3C1

315

237

e

agz

7

303

327

320

3C5

324

321

e N N

- BLE FCLLOWEC BY NEG NUMEER
TABLE2, CROC
LFI



49

4l

425
450
431
432
433
434
435
436
4317
438
435
“aL
441
442
“43
444
445
440
447
448
449
450
451
452
453
454
455
456
457
458
459

46l
LLF
463
464
465
466
467
468
469
4
4Tl
472
473
474
475
476
477
414
419

6ole
0317
6320
6344
6322
6343
6324

€337
6340
6341
XL ¥
6543
6344
6345

6400
6401
G4ue
G4i3
b4ue
6405
b40a
6457
b4ly

o4ll
b4le
o4l3

Lals
6415
t4hle

6417
6420
b4l
b4l

6425
6424
b4c5
426
6427
6430

6431
[T X¥3
643>
6434
G435
6436

6437
o440
644l

b44d
Q443
6444
44
bh4
644l
6450

6451
b40e
6453
b4

6455
6456
6457
6460
b461
b4oZ
0463
6404
0465
6460
b4nT
647U
b4all
6472
6eT3
6414
6475
6470
o477

3¢z
75C2
1464
7471
1454
T451
1517¢

6400

1257
4056
elce
125¢
40ce
6lCz
704C

54¢€1

2032
741¢
S4€1

4056
€423
54€1

1C24
4056
6442
54¢1

6421
6451
6l72

€377

660C

*START+322

/£ %%% CONSTAANTS

SF2Ig, -270
SHS, =5
SFIC, 13
$P271,

KG8377, Q3TT{FALSE
*START+337

4 #wkxs ERRCR FANCLER ¥oesy
/TYPE #2% ANC RETLRN TC CLMMANC SCANNER
ERRLR, (LA
TAC SP277 FGET CLESTION MARK
CALL

TYPE ZTYPE IT Cuv
CALL

CRLF JTYPE CR,LF
JMP REAC

/CCT-F  VvERSICN 5 TAPE 4

/ %439 TPIRC RC¥ PAGE

*START+4C0

/ waswx EXAMINE CEFCSIT RCUTINES #exses
/SUERCUTINE TC TYFE (R, LF ANC SHUT REGISTER

CRLF, TAC TP21S JGET (R
CALL
TYPE JTYPE IV
TAC Tf212 /GET LF
CALL
TYPE /TYPE 17
Cra /SET 8C TC -1
OCA  SHUT /STORE IN SHLT
RETURM JRETLRA

/SUBRQUTINE TC CLCSE REC
/SEE IF REG ALREACY SHLY

CLCSE, ISZ  SHKLT /SKIF IF ShuT=-)

SKP

RETURN JRETLRN IF REG ALREACY SHLT
/SEE IF VALUE TYPEC IA

CALL

NTYPEL /SEE IF NUMBER TYPEC

RETURMN JRETLRA IF NCT
/STCRE TYPEL VALUE JM REG

TAC wCRC /GET NEw VALLE

CALL

SETCAD /STORE 1T IN CAC

RETURM JRETLEN

/SUBROUTINE TO SEE IF M.MBER +AS BEEN TV
/SKIF CN RETLRM IF ANY NUMEER FAS BEEN V'PED SINCE
JLAST COMPANC

NTYFEC, TAD TCTE JTCTE 1S -5 INITIALLY, ANC

Cla / INCREFENTEC CNLY IF A AMUMBER
TAC Tk5 / IS 1YPED

SZA CLA /SkIF IF TCTE=-5

IsZ 1 STACK /INCREMENT RETLRN ACOR

RETURAN

/SUBRCUTINE TC GET CCATENTS CF CURRENT LCCATICN
/NEw CONTENTS RETLRNEL IN 4AC
GEFCAC, TAC ACF /GET FIELD OF CURRENT LCC

TAD TP62z(C1 /ACD IN "CLF® INSTRUCTICN

CCA CFSET /STORE IT IN RAM PRCGRAM

TAD PGTCCL /SET RAM PRCG TO RETURM TC GETCCL
CCA  JACR

JMP  CFSET ZEXECLTE RAM PROGRAM - ChANGE FIELC

/TC THAT OF CLRRENT LCCATICN
GEVCOl, TAD [ CaC /GET CCNTENTS OF CURRENT LCC
CCF  FlA /RESTCRE CATA FIELD
RN /RETLEN
/SUBRCUTINE TC SET CCATENTS CF CURRENT LCCATICA
/NEw CONTENTS PASSEC IM AC
SETCAD, CCA  TYEMP /SAVE AC
TAD CACF /GEY FIELC OF CURREAT LOC
TAD TP&ZC1 /ACD IN "COF™ INSTRLCYICN

LCA  CFSET FRTCEE IT IN RAM

TAD PSTCCI /SET RAM FRCG 10 RETLAN TC SETCCIL
LCA  JADF

JFP  OFSET ZEXECLTE RAM PRGGRAF - CHANGE FIELC

/TC TrAT GF CURREMT LCCATION

SETCOl, TAC TEMF /RESTCRE AC

CCA 1 Car /SET CURRENT LOC TC NER VALUE
CLF Fla /RESTCRE CATA FIELL
RETURN /RETLRN

4 *%3 CONSTARNTS

TK5, -£

TP212, 212

TP215, 215

TP6:01, €£2C1
PGYCLLl, CGETCLL
PSTLDLl, SETCTL
LIShy SKIP32 / TPE TTY LISh RCLTINE FOR THE BIN
nCP / LCACER
SFLACY / SET READER RUN
SKIPZ
JEP -1
CFLAGL
SKPCR
JFP -1
CLA
RULART
AND TTY¥M
RETUFRN
TIVK, €277

/0DY-F VERSICN 5 TAPE §

/£ sseex EXAMINE/LEPCSIT ROUTINES - CONTINUEC #8exs
/ sax%s FQURTE RCHM PAGE

*START+60C

/TRANSFER ADCRESS TC CGMMANANANL SCAMMNER

27

4by

5S¢
249

537
EET

Say

541

6600

6601
6602
0603
6604
o005

6607

6610
661l
oole
6613
6614
b6i5

bale
66417
6620
0621
6bil
0623
bbLe

6625
o020
6627
6830
6651
6632
6633
6634
©635
b636
6637
6640
buél
bbb
bb%3
644

6645
bb46
o647
6650
ob51
0652
6653

to54
6655
6656
w657
6660

6661
&bbe
6063
6604
6065
6666
o667

6670
ooli
6672
6673
6674
6675
6678
0617
6700
6704
6702
6703
6704
6705
6706
6707
6710
6711
o742
6713
6714

6715
6716
6717
©720
o7l
6Te2
6723
6le4
6725
&1z

6127
6750
6734
673z
6733
6734
673>
6736
LYEYS
6140
6741

ol42
0743
6744
6745

6206

13417

1ca?
40546
(3%

521¢

CCr REAC

ISL‘SN HANDLER

/CPEN LOCATICN ®CACF","CAL"
/IF NUMBER TYPEC, SET CaD

SLCC, TAGC CCACF
CCA CacCF
CALL
NTYPEC /SEE IF MUMBER TYPEL
JEP  SLLCI /NC NLd TYPELC. LEAVE CAD ALONE
TAD WCRE /ELSE CET NUM TYFEC
ECA  CaC JANC SET CAD TO IT

/TYFE CONTEMTS CF "CALF®,.®CAL"

SLCCis CCA  SHUT /SET REGISTER STATLS TC ®CPEN™
CALL
CETCAD
CALL

/GET CONTENTS OF CLRRENT LCC

PAUM /TYPE IT CuY

JPP 1 COPK /RETLREN TG CCFMANC SCANNER
/CR FANDLER

/CLLSE LCCATICA

CROE, CALL

CLCSE /CLCSE LCCATICN
TAG CCACF

CCA CALF

CALL

CRLF FTYFE CRy LF

JMP I CC#¥ /GET NEXT CCMMANE

/LF HANDLER
/JCLLSE LCClTlCh ANC CFEN NEXT LCCATICA

LFCC, CAL
CLOSE /CLGSE LCCATILN
1AL SP21f FCET CR
CALL
TYPE JTYPE T
CaLL
TYPE /TYPE & NULL (GIVES TINME FCR CR}
187 CAC JPUIAT CAC AT NEXT LCC
NCP /IN CASE ISZ SKIPS
TAL CACF /LCMPARE CURRENT ANC SAVEL FIELDS
[ !
TAG CCACF
SNA CL& /CIFFERENT?
JNP LFLCL /hC 4 GC CN
CALL /YES ~ PRINT FILELD
PFIELD

/THE FCLLGRING IS AN ENTRY PCIAT FCR ANY ACLTINE
/THAT TYPES CUT wEAT LCCATICMN IT IS CPENING.

LFOC1, TAD CaC /GET CAD
CaLL
PNUM FTYPE IT €LT
TAC SP297 ZGET ASCII FOR ®/»
CALL

TYPE /TYPE 1T CUT

Jup  5L001 /REST 1S LIKE CPEN REC RCLTINE
/.« FANCLER

/SET FIELD OF CURRENT LLCATICA

CCTCGe TAC w(RLC /GET FLELC SPEC FRCF wCRD

LLL RAL /FIELL SPEC INTO EBIVS 6-8
RTL
UCA CACF /STCRE IT AS CURREMNT FIELC
TAT CACF
CCA CCADF
TAD CFSAVE /CFSAVE INITIALIZECT
SMA CLA
JFP 1 CCHp /YES ~ RETURN
TAL CALF /NC ~ INIT DFSAVE 1O CADF
CCA CFSAVE
JMP L CENr JGET NEXT COKMANE
/ FANCLER

/PRETEND CAL IS A FEPCFY REFERENCE INS ANC CPEN
/LOCATION REFERENCEL. IGNCRE I BIT.
LADC, CALL

CLGSE /CLOSE LCCATICA
CALL
CALF /TYPE CR4LF
CALL
GETCAD /GET CCNTEANTS
LCA  TEMP /SAVE THEF IN TENP
TAC CCADF
CCA CACF
TAC TENP /GET EACK CONTENTS
ANC  SP177 /ISGLATE PAGE ADDR BITS
oCA  TEMPZ ZAND SAVE THEL IN TENP2
TaC TEMP /GET CONTENTS AGAIN
ANC  SP2CC /1SCLATE PAGE ZERC EIY
SNA (LA /REFERENCE TC PAGE ZERC?
JMP LAGCH /YES - SKIP MNEXT CCDE
TAG (aC /NC - GET CURRENT ACR
ANG  SFTeCC /ISCLATE PAGE MUMPER
UAC{l, TAC TENMP2 /ACL 1IN PAGE ACOR
CCA  Cap /PLT JNTC CaC
JMP O LFLCL /REST LIKE LF
/ F+ANCLER

/CPEN LCC PCINTEL AT @Y CURREAT LOC
8ACC, CALL

CLCSE /CLCSE CURRENT LGC

CALL

CRLF /TYPE CRyLF

CALL

GEYCAC /GET CONTENTS OF CURREAT LCC
DCA  C#D /FAKE 1T INTG MER LCC

TAC CCACF

DCA CALF

JFP  LFCC1 JREST LIKE LF

/ AyMy 1 HANOLER

/CPEN LOC CCATAINING AC, MASKe CR INSTRUCTICN FIELD
ACC, TAL aC(R1 /GET REGISTER ACLRESS - ACSAVE
MEQ, TAC ACCRZ /CR MASK

GCA  CaAC /PLT INTC CAC
TAC CALF
CCA CCALF
TAC ACCR4
CCA CACF
J¥P SLECL JREST LIKE SLASH
ACDFl, ACSAVE-PASK
ACDR2, MASK
ACDF4, Fla
/4 *9% CONSTANTS
SPLI7, 177
SP2¢g, 2CC
SP215, 215

sP257, 257



664, 602 6746 Q260 SF2€0, 2¢C 786, 124 7les G200 FP2C0, 200

66t &C3 6747 C4CC  SP4CG, 4CQ 747, 725 7145 04C0  FP400, 400
. 666, 604 6750 6201 $P6z01, 6201 788. 726 Ti4e 2000 Fchoozooc. 2000
H 661, &S5 6751 T6CC SP740C, 7eCC 765, 21 7147 4000 FP4CUU, 4000
H 668, Ly PAUSE 79¢C. 78 7150 1000 FPTC00, 1000
665, 667 /CDY-F  VERSICM 5 TAPE 6 791, 725 7151 76CG  FF1€90, 7600
v 67C. 608 / %akes BREAKPCIAT/CCATINUE RCLTINES $#sue 192. 720 T15< T17¢C FPTI110, 777C
- 871, 605 / *esss EIFTH RCM FAGE 193, 134 PAUSE
672, 610 7000 *START+10C0 794. 732 /ODT-F  VERSICN S TAPE 7
673, 6l / C HANDLER 795, 733 / %ewwx BREAKPCIMNT/CCATINUE RCUTINES - CONTINUED #osss
674. 612 /CONTINUE EXECLTECA LF FRCGRAN 79¢., 134 / #3498 SIXTh RCK FAGE
675, 613 7w06 1031 cco, TAD CCADF 191, 135 7206 *STAATe12C0
6la. 6i4 TG0l 302C CCA CALF 798. 136 / G HANDLER
677, 615 IGuZ 4056 caLL 19%. 737 /GC TO A SPECIFIEC LCCATICA
678, 616 7003 €4CC CRLF 80C. 738 7200 1031 6LO, TAD GCALF
675, 617 Tuuse 1024 TAC wCRE /SEY CCATINUE COUNY TC 801, 139 Tz0i 303C CCA CacF
68C. 618 7065 704C CHA / hTERATE PAST BREAXKPCINT 8uz. 146 Tewz 40%€ CALL
] 681, 619 7006 3044 CCB ACENT / SPECIFIEC NUMBER CF TIMES 403, 14l 7205 640C CRLF
3 682, 620 /SIFULATE EXECLTICA CF THE EASTRUCTICA IN 4. T2 7204 704C CHA /SET CCATINGE COUNT TC ZERC
j 682, 621 JLCCATICN CORTFLCOMT 80¢, T4s  Ti05 3044 CCA ACENT
.3 &84, 622 /HANDLE ICT CR OPERATE INSTRLCTION 80€. Téw e 1024 TAD wCRC /SET ALCR TC CGNTINUE FROGRAM
&85, 623 7007 1035  CCNTQ, TAC CCAT /SET CACF.CAC YO CENTF,CONT 807, 145 7207 3025 CCA JACRL / EXECLTICN FRCM
08¢, 624 7016 2021 0Cs CAC 808. 746 Tzib 1036 TAD CALF /SET FIELL TC CONTINUE PRCGRAM
681, 625 7041 1036 TAC 1FSAVE JIFSAVE 1S CONTINUE FFELD 805, Te7  Te2li 3026 DCA IFSAVE / EXECLTICA FRCN
688, 626 7012 202C OCA CALF 81¢. 748 72l< 1365 TAD FIFSTA /SET FAM PRCGAAM EXECLTION TO
685, 627 7015 4056 CALL /GET CCNTINUE INSTALCTION all. 749 743 3043 CCA GCACR / BEGIN AT WFSET
690, 628 7044 €431 GETCAD alz, 56 7zl4 5767 JFF T FCCNTE /GC TC EXECUTE RAM FRCGRAW
491, 645 7015 3037 CCA IS /STORE 1T IN INS 812, 751 / B RANDLER
692, 634 TUi6  Z03% 12 CCAT /PCINT CONT AT NEXT INS TC EXECUTE 8l4. 152 /SET BREAKPCINT AT & SPECIFIEC LOCATICN
693, 631 7017 1035 TAC COAT /SET ACCR TC CONT PROG EXEC FRCM 815, 153 725 1631 8CO, TAC CCACF
694, 632 Tuau 305 GCA JACR1 8le. 154 7¢le 363C 0CA CACF
695, 633 7021 1037 TAC INS a1T. 755 7417 4056 CALL /TYPE CR,LF
696, 634 7022 71CC CLL 8le. 156 T22u  €4GC CRLF
697, 635 023 1346 TAC FP200G /CVERFLCW SETS L FCR ICT CR OPER 815. I157 7221 4G56 CALL /SEE IF VALUE SPECIFItD
69¢. 636 Tuze 1620 SML CLA 82C. 158 1222 €423 NTYPEL
695, 631 7025 5223 JPP CCAT1 798P IF NCT ICT CR CPER 821, 159 7223 5231 JFP BDCI /VALYE SPECIFIEC - 6C CN
70C. 638 Tu26 1021 TAD INS /NERIAS NS 822, T60 7224 1024 TAC WCRC /SET EREAKPCINT ACCRESS
701, 035  Tu<l 3067 DCA NEWINS a23. 761 7225 3023 CCA TRAT
102, 640 7030 1334 TAC FNRINS 75T RAM PROGRAM EXECLTION 10 824, 76z Te26 1030 TAC CACF 7ANL FIELD
703. 64l TO3L 3043 0CA ¢CACR /BEGIN FRCKM WNEWINS 825, Te3 7227 3034 DCA TRACF
704. 642 L3z £14c JEF I FCMTS /GL TC EXECLTE ;un 82¢€. To4 7230 576 JMF 1 FREAL JGET MEXT COMKAND
705. 643 /PUT EFFECTIVE ADCRESS CF MEPCRY REFERENCE INSTAUCTICA 827, 765 7231 1371 8001, TAD CCTLCC /NC VALLE SPECIFIEC -
706. 644 /INTQ ADCR 82¢, Tea  Te3e 3023 0CA TRAT / CLEAR BREMKPCINT BY SETTING
707. €45 7033 1027 (GNTL, 14D INS 825. 767 7233 10CC TAD FIA / 1T wITHEN CCT-F
708, 646 7034 0343 ANC FF177 /GET ALCRESS Ch PAGE 83c. led 7234 3034 LCA TRATF
709. 647 7035  304C DC4 ACCR 831. Tes 7235 517¢C JMF I FREAL /GET MEW CCMMAND
716, 648 7036 1037 TAC INS /TEST FCR ZERC PAGE 832, 17¢ JEREAKPCINT RETURN
1. €49 7037 (344 ARC FPzGC 83z, 774 JENTRY TO ODT LPCN ENCCUNTERING BREAKFCIATY
712. 650 7040 165C SN CLA 834, 172 /SANVE STUFF THEN GC TC CCMPANC SCANNER
HEN 651 7041  £247 JFP CCNT2 /ZERC PAGE - GG CN 83s, 773 7236 2047 BKPT,  OCA ACSAVE /SBVE AC
714, 652 7042 104G (12 /CLRRENT PAGE - GET IMNS LCCATION 836, 774 7237 7604 RAL /SAVE LINK
715, 653 TG43 1035 TADC CCAT /CCNT PCIATS CNE PAST INS LOC 831, 775 7240 208 DCA LSAVE
116, 654 7044 C351 ANC FPI6CC /ISCLATE PAFE NUMBER 93¢, 776 7241 T7CL ACL /SAVE WG
7. 655 7045  134C YAC ADCR JACC TC GET 835. TI1T 242 %) CCA MCSAVE
718. 656 7046 3040 CA 4D /NEw EFFECTIVE AGDRESS 84, 178 Tces 6214 REF /SAVE FROGRAM CATA FIELD
718, 657 JRANDLE lncxazct FEFERENCE 841, 779 7244 2652 LCA CFSAVE
120. 658 7047 1036  CCNT2, TAL IFSAVE JASSUME EA IS IN thTRLCYlCN FIELD 842, 780 745 6201 COF FlaA /SET CCT-F F-F DATA FIELD
721, 659 TSy 3041 DCA CF1 / SC SET CFL IFSA 843, 781 Tc46 1024 FAD TRADF /SAVE FROGRAY INSTRUCTION FIELC
122. 660 7054 1037 TAD INS STEST INS FOR lhchEET 844, 782 T<4T  302¢ CCA IFSAVE
722, 661 FuSe €345 AND FP4CO 845, 783 7¢50 1033 TAD TRAD /ANC EREAKPCINT LOCATICN
124, 662 7u53  Te5C SNA CLA 846, Tes 7251 3035 DCA CCAT /FCR CENTINUE
125, 663 TuS4 5276 JFP CCAT3 /LIRECT - 6C CN 847, 165 725¢ 1033 TAD TRAC /ﬁzs!c:e EREAKPOINT LCCATION
126. 664 7055 1052 TAD CFSAVE /INDIRECT - SC €A IS [N DATA FIELT 448, 186 7253 2027 CCA CAC / CCATEATS
v 121, 665  7uSe 3041 CCA CF1 / SC SCT CFL [FSAVE 845, 187 7254 1024 TAC TRACF
728, b6 TU5T 1040 TAL ACLR /SET  CAD AQCR 85¢. T80 755 3013C LCA CACF
725, 661 Tvew 2327 LCa caAL 851, 78S 7i56  1Q45 TAD KEEP
73C. 668 /FARDLE AUTO-INCREMERNT 852, T9u 7251 4056 CALL
31, 665 Tubl 104G TAL ACLR /SEE IF AGCR 1S5 AUTG-INC REGISTER 853, 191 7260 6442 SETCAT
732, 6106 798¢ €352 ANC FP7170 854, Tse 76l 102C TAD CAGF /INIFIALIZE CCADF
133, o7l Tue3 1342 TAL Fr1Q 45%, 193 7262 3021 CCA CCACF
734, 672 Jub4e T64C SIA CLA 85¢. T84 7263 044 ISZ NCCATY JCCNTINGE CCLAT GVER?
135, 673 Tu65 5213 JFP CCAT22 /MCT ALTO-INCR = GC CA w51, Is5 1264 57¢¢ JKP 1 FCCATO /NG ~ (ONTINUE
736. 674 7066 4056 CALL ZALTC-ENCR ~ GET REGISTER VALUE 858, 756 1265 4056 CALL JIYPE CLT BKPT FIELL
37, 675 7067 €431 GETCAC 855. 797 Iese 7347 PFLELL
134, ol6  TIC 76C1 1AC /INCREMENT §T 86C. 198 7267 1022 TAD TRALC /ANC LCCATICA
735, 677 T071  4C56 CaLL /8NC RESTCRE del. 9% 7210 4056 CaLL
74C. o78 7072 442 SETCAG 86z, 400 7271 e1cC7 PALM
741, a19 /FINISh FANCLING INGIRECT 463, 80l T4de 1361 TAL AP250 FTYPE »(®
742, 680 7075 4056 CONT24, CALL /GET CCATENTS GF ACCR 864, 8O Tels  40%€ caLL
743, 68L  TUT4 6421 CETCAD 865, 863 7274 6102 TYPE
T64. 682 7075 2C4C CCA ADLR /AND FAKE THAT NEw ADCR 86€. b4 1475 1047 TAU ACSAVE /TYPE CUT aC
745. 683 /FANCLE JFS, JFF INSTRUCTICNS 867, 805 7276 4056 CALL
746, 684 7076 1027 CCNT3, TAG INS /SEE TF INS IS JMF CR JNS 808, 806 72717 s61C7 PALK
747, 685 7077 71CC CLL 865, 4wl Ti00 4656 CALL /TYPE (R, LF
748, 666 7100 GC35C AND £F7COC 87¢. 868 Tivl  640¢ CRLF
749. 6HT  TiCl 1347 TAC FP40GC a71. 80y 7302 ST7C JNP | PREAL /GET NEXT CCMMAND
754, 688 Tiuz 742C SAL /L=l IF INS IS JFS CR JMP 872, sl / ¥a3%% wCRO SEARCH RCUTINE ENE »weww
751, 689 7103 5321 JHP CCAT4 /NCT JNS CR JMP - GC LN 813, L2 / W HANDLER
752, 650 Tiue 7640 SZA Cta /J¥S CF JMP — AC=0 IF INS IS JNS 474, 812 /SEARCH BETWEEA LENLC ANC LIKFI FCR ucacs ThAT
753, oSL 7165 5314 JNP (CAT2A /ACT JNS -~ GO ON 875, 813 /PATCH SPECIFIEC ALMEER IN MASKED B
754, 652 Tive 104U TAD ADCR /I¥S - EMULATE 4¥S 87¢. d4le 7303 1021 wCO, TAD CCALF
755, e§3 7107 3027 5CA CAC 877. 815 7304 303¢C CCA CALF
156. 6S4 7Ly 103% TAC CCAT 878, 8le  T3u5 4G56 CALL JTYPE CRoLF
157, 695 TLll 4056 CALL 875, 811 7306 64CC CRLF
75€. 656 Tlle €442 SETCAL /SET RETURNRURN ACCRESS 86C. ld  T3u7 1024 TAC wCRE /PASK SPECIFIEC NUMBER
755, 087  TLi3  204C 152 ACCR /PCINT ADCR AT SUBRCLTINE BCDY 881, 819 713l COS AND MASK
¢, 658 7ile 104 CUNT3A, TAC ACCR /GET JUMP CESTINATICN 882z, 820 7s3l1 3024 LCA BCRL
701, 659 71i5 32025 0CA JADR1 /AND SET IT 883, d¢i T3lz 1054 TAD LINMLG JINITIALIZE CAD AS FENCRY
162, 766 7lle 13135 TAD FIFSET /START RAM PRCG EXECUTION 684, @22 1313 3021 DCA Cac / PUINTER FO® SEARCH
763, 6L 7117 3042 GCA GCADR /FRGF IFSET 88%, 823 7314 405¢  WOOl, CALL /GET FENGRY wCRD
764, 76c 7140 5740 MF 1 FCMTS /EC ¥C EXECUTE RAM PRCG 88¢. dz4 1315 6431 GETCAL
765, 703 /HANDLE AND, TAL, CCA, ISZ INSTRUCTICAS 887, 825 T3ié 0053 ANC #ASK IMASK IT
T6¢. 164 Tiza 7200 CONT4, CLA 8886. 826 7311 7041 Cia /CCHPARE TC wCRD
767, 165 1122 1627 TAD INS JGET 1IN 885, 821 7320 1024 TAQ BCRC
16¢. 106 7423 €350 AND FFICCC /ISCLATE GPCCCE 89C. 825 7321 164C SIA CLA JECUALY
765, 107 7124 1221 140 1ADCR 891, 829 1322 530 JFP WGL2 /NC END - GET NEXT
776, We  7i¢v 3067 DCA AEWINS /SET  NEWINS CPCCCE ! ADCR 89z, 830 Ts23 1027 TAL CAC /YES - PRINT LOC
71, 109 7126 1041 TAD CF1 893, 831 7324 4056 CALL
17z, 740 7127 1341 TAC CCFQ 894. 832 7325 61C7 PAUN
113, 71, 7130 206t CCA CFSETL /SET CFSETY C(DF CF1 895, 833 7326 13é3 TAC AP257 /PRINT w/m
174, 712 7131 1236 TAC PLFSTI /SET RAM PRGG EXECLTICN 896. 834 1327 4056 CALL
775, 713 7132 2043 CCA GCACR / TO EEGIN FRCF CFSETI 897, €35  733u  elaz TYPE
176, Tie 7133 5740 JFP ] PCATS /60 TC EXECUTE RAN FRLG 898, 836 743l 4056 CALL JPRINT CCNTENTS
771, 745 / *3% CONSTARTS 895, 837 7332 6431 GETCAD
778, Tié 713« 0067  PAWINS, NEWINS 900, 838 7333 4056 CALL
775, 117 7435 &Cl2  PIFSET, IFSEY 901. 835 7334 61C7 PAUM
766, 718 7136 006¢  PLFSTY, DFSETI $02. 440 7335 4CS6 CALL JTYPE CRy LF
781. 718 7137 G440 IADLR, 400 ADCR 503, B4l 7336 e4CC CRLF
182, 726 7140 7400 PCNTS, CONTS 904, d42 7337 1027  wDOZ, TAD CAC /GET LCC
783. 721 T7l4i €2C1  COFC,  CGF S0¢. 843 734y 2027 1Sz Cac ZPCINT AT NEXT LCC
784. Tee 7142 1770 FEIL,  -1C 906, 844 Tiel 706C NGP /IN CASE KSZ SKIPS
788, 723 7143 $LT1 0 FFLIT, 117 907, 84> T3k 1041 cia JCCMFARE LCC wITH LMK
l
’ 28



1274.
1275,

1390 To57  4C56
1091 T660 64é
19092 Tobl 2022
1693 Tebz 1053
1uSe  Teed 40%E
1995 7664 61C2
1496 To65 102
iGs7 Tobo 1356
lu9s 7667 770G
19y 7670 5216
bibw TeTl 5251
1101

1102 7672 2072
ilus 761> 5277
LaC4

1iG5 ToT4 10f%2
iaGe 7675 30171
1107 ToT6 5215
1iG8

1lus  To77  10€7
ilio 7700 70C2
i1l 74 107C
iilz 7702 3454
lils 763 7660
Lil4  T704 20%4
11L5 7705 73C6
lile

liiv Tiw6  73C0
18 7707 1C71
1lis T €T
11e6 774L 1053
1121 7712 3¢7Q
blae 7> 5213
1123

Li24 171s 1067
115 7715 0351
liie T7i6 7002
1127 7117 3024
1128 7726 30€1
1.29 7721 10983
1.30 772z 2011
1131 7723 1040
113¢ 7724 521%
PR EX)

1134 T7125 30¢€¢€
1135 7726 102C
i136 7727 13852
Lis? 7730 765
1138 7731 5212
1139 1732 1061
Liey 7733 Q3%
114l 7734 10C2
ileg 7735 16T
1.43 7736 1041
il44 7721 1046
1145 1740 7041
li46 7744 304¢
1147 7742 10€¢7
Li4y 1143 0351
1149 TT44  104¢
1i5y 7745 1670
1151 77%6 2041
115¢ 1141 5750
1453 1750 6721
ilse

1155

1156 7751 OLI7
1157 1152 1e0q
1i58 7153 Cice
1159 1154 €200
1160 7785 15¢C
liei 7156 14C1
1le2 7751 Clc2
1163

Ll64

1165 7712
lise

.67 7rte 1301
lie8 7773 64CC
1169

1170 1774 €4CC
a7l 1775 517¢
172 1770 60CC
1173

il74 71T £212
L1315

1176

1177

1178
END OF PAS> ¢

0 ERKOKS DETECTEC

SYMBULL TABLE
ACSAVE wl47 ACTEMP
AP256 1562 AP257
BEG 1615 BiN
BPT7 7554 CaLF
CFLALS 6177 ChHKSLM
CONT34 Tiss CCANT3
DF SAVE Uv322 DFSETL
FIRST 0QGe? FMIC
FPT66V TL5L FPT110
HULD 0053 1ACOR
JALKR uLbe KCKHE
KkuB 1756 KYTY
LiMHE uLbS LIMLG
MDY 0730 MCRE
COTLK 7374 PBCOF
FLGNTS 7367 PCREAD
PLFSEY 7135 PIFSTA
PSTCOL b4l PUNCHL
QW 7454 RAML
RETANL OCoi RETURN
SETCAL be42 SETCD1
SKPTBk 6l63 SL001
SP20u 6743 sP215
STACKL 6L50 STACK1
TABLEZ 63u3 TCCL
TP2lZ 64326 TP215
TRAP4  6US55 TRAP
w01 T3le woc2
ZPAT wuis

RLM,y

MCRE,

CL2y

BACK,

PCL

LTC,

PrSK,
KCHE,
KLGAGy
K20C,
KEDy
KRUE,
K10&y

*START#LT72

Coe3
13¢3
760
€020
CO4¢
7078
ques
7142
7152
7127
7152
6060
8054
16172
T446
6044
1365
7543
€uEl
54¢&1
6451
€610
€744
0074
1473
6457
1447

1327

G

JFP RLK

152 CATA2
JEP L2

TAC kCLC
CCA THIRT
J¥P BEC

TAG FIRST

TAC FIRST
ANC PMSK

CCA SAVFC
TCA FIRST
TAC FCLC
CCA THIRD

JHP BEC

cea L1

TAL LAST

TAL KCHE ¢
SNA CLA

JFF BEGCG

TAC FIRST

BNC PPSK

T8 SEC
TAL CrKSu¥
LCA CHKSLP
14D FIRSTY
AN FPEK

TAC CrkSULF
TAC SEC

CCA ACSAVE
GEF T Lel

CLA CLL TAC
€64CC

€4C2
J¥R T el
INIT

NP -

6737 ALCRZ
7384 BACK
7236 BLIST
0627 CALLL
€411 LOMM
Tlel CONTS
£er2 DF1L
7142 FP2GCC
QaccC Fi

£ CO2¢ 1FSET
6CEE KCRB
€33¢ Kicz
64€3 LSAVE

E 0CS M4

7445 PBREAL
€c13 PCFST]
7751 PALMZ
1c2¢ PLSHY
€052 RAN3
6leC RLM

1 &lee¢ SFLAG2
66C1 SKa1C
6745 SF26¢C
0Ce2 START
7471 TEMPZ

1 64€C TRADF

64717 TYPE

73C3 WORD

~awaa s

~

674C
1106
©256
G056
6600
T4C0
0041
T14¢€
0000
Q072
6057
7181
0050
6134
1560
Ti2¢
6114
€Ce )
6083
1651
6l76
€332
4746
600C
0021
0034
6182

o024

spz17
SUBI
TEMP
TRAC
UaACCt

®ITY

SET THE AC TG QGO1
CLEAR TFE INTERCEPT JR.
LiSPLAY
TURN CF YrE CP TINER
GC TC THE START OF THE
PRCGRAN

6741
€715
1553
4056
1007
coas
7677
Tl44
120C
604C
0045
1754
6257
CC44
7652
511
6107
745¢
6204
G054
Q032
6332
€335
£045
qo2¢
0032
€712

6171

WUART

ENTRY PCINT FCR CP REQUEST

0040
7221
7555
7141
7023
6616
€6E4
Tl41
6431
6000
7758
0620
7725
Q067
1114
1502
T124
6137
6235
0025
6112
0026
€747
6040
0071
T443
6670

6161

ACO
[
BP200

CUNT2A
CRLF

FP400
GETCCL
INS
KLING
LFLCL

Ly
NTYPED
PCNTS
FFIELD

6727
7215
7556
7000
7C73
6400
744
7145
6437
0037
7647
6645
ocee
6423
7140
7347
6C12
614G
6Z40
0qr0
6173
6334
675¢C
6047
6455
T444
6165

6174

IPATI

7361
7613
7557
6167
7047
o072
63127
7150
0043
0025
7753
6625
0053
0031
1366
6481
13to
6135
6200
7451
6162
6742
6751
6260
0023
6054
6115

0064



NOTE:

APPENDIX C
INTERSIL 6960-SAMPLR BOARD

1. Square pads are used for pin 1 of all integrated circuits,
the emitter of all transistors, the cathode of all diodes,
and the common terminal of all switches.

2. Push button switches are assumed to have common as one
end terminal, the center terminal normally open and the
other end terminal normally closed (C & K type 8121).
Toggle switches are assumed to have common in the center
(C & K type 7101).

JUMPER OPTIONS

J1
J2
J3

J33

€0 (6100) to VCC

C2 (6100) to VCC
INTREQ (6100) to VCC
CPREQ (6100) to VCC
DMAREQ (6100) to VCC
WAIT (6100) to VCC
(Deleted)

SENSE4 (6101) to GND
PRIN (6101) to GND
INTGNT (6101) to GND
SEL4 (6101) to GND
SEL4 (6101) to VCC
SEL7 (6101) to VCC
SEL7 (6101) to GND

Deleted

Deleted

0SC IN (6100) to pin 3 IC35 (74C00)

0SC OUT (6100) to pin 11 IC35 (74C00)

TRC (6402) to pin 2 (7213)

RRC (6402) to pin 2 (7213)

RESET (6100) to pin 1 1C26 (74C74)

XTB (6100) to S16 common

WAIT (6100) to pin 6 IC26 (74C74)

IFETCH (6100) to pin 1 IC16 (74C00)

TRO (6402/03) to RS-232-C XMT level shifter

TRO (6402/03) to 20 mA loop XMT level shifter

GND to 20 mA Toop XMT level shifter

RRI (6402/03) to RS-232-C RCVE 1level shifter

RRI (6402/03) to 20 mA Tloop RCVE Tevel shifter
FLAGT (6101) to 20 mA RDR RUN Tloop driver

GND to ~12V point of 20 mA loop interface

-12V terminal to -12V point of 20 mA loop interface
Pin 1 of EIA connector to GND
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OPTION

Insert

Note:

OPTION

Insert

OPTION

Insert

OPTION

Insert

Note:

OPTION

JUMPER STRAPPING

1 - BASIC MICROCOMPUTER (See Figure 1)

the following jumpers: J1, J2, J3, J4, J5, Jé6, J8, J9,
J10, J11, J13

J11 and J12 should NEVER be in circuit at the same time,

Similarly, J13 and J14 should NEVER be in circuit at the same time.

If both jumpers were in, a direct short circuit between VCC and
GND would resuit.

XTAL 11 and XTAL 12 should be used.

2 - 20 mA CURRENT LOOP INTERFACE (See Figure 2)
Jjumpers J26 and J29

3 - PROGRAM CONTROLLED TELETYPE PAPER TAPE READER

Jjumper J30.

4 - EIA RS-232-C INTERFACE (See Figure 3)
Jjumpers J25, J28, J27.

Options 2 and 4 are mutually exclusive, so insert and delete
jumpers as necessary.

5 - IM6402 UART TIMING (See Figure 4)

Use XTAL14 (delete XTAL21), insert jumpers J19 and J20

OPTION

6- SINGLE CLOCK OPERATION (See Figure 5)

Use XTAL15 (delete XTAL11), insert jumpers J17 and J18

OPTION

Delete

7 - SINGLE STEPPING OPERATION (See Figure 6)

jumper J6 and add jumpers J21, J22, J23 and J24
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APPENDIX C
6960 SAMPLR BOARD




The Intersil INTERCEPT systems have been designed
to be used in conjunctiori with a Model ASR-33 Teletype.
Before attempting to use your system inspect your Tele-
type for the following modifications and additions. If they
have not yet been performed, you must complete them
before using INTERCEPT.

APPENDIX D
TELETYPE MODIFICATIONS FOR THE
INTERCEPT SYSTEM

To check for, or make, these modifications remove the “w

cover of the Teletype. Loosen the three thumb screws in
the back and remove the Platen that holds the roll of
paper, the Mode Switch knob and the Face Plate. Re-
move the small screw on the Reader cover and the four
screws under the Face Plate. You should now be able to
lift the cover off. Use Figure D-1 to locate the various parts
located below.

THUMB SCREWS {‘5
N TERMINAL
T I STRIP
( 151411
POWER
MOTOR O OOO ~ supeLY
PLATEN DISTRIBUTER CURRENT
\ TRIP MAGNET In_w‘]  SOuRCE
\ ASSEMBLY B e
e @ CAPACITOR
S
PUNCH D: PRINTER UNIT
MOUNT
e 41— -REED
e E AELAY
SMALL SCREw— | |READER KEY BOARD one
ON THE g:]«\
READER COVER  \. J " switcH
/ &
FACE PLATE
TOP VIEW
TELETYPE MODEL 3370
4 SCREWS €
UNDER THE
FACE PLATE
FIGURE D-1

The modifications are:

CURRENT LOOPS CHANGED FROM 60 TO 20
MILLIAMPS

The Current Source Resistor must be changed from
750 ohms to 1450 ohms. This is accomplished by moving
the BLUE wire from Terminal #3 to Terminal #4 of the
large power resistor shown in Figure D-2. The receiver
current level is changed by moving the PURPLE wire of
Terminal #8 on Terminal Strip 151411 to Terminal #9 on
the same strip. Terminal Strip 151411 is shown in Figure
D-3 with Terminal #1 at the far left.

TELETYPE WIRED FOR FULL DUPLEX OPERATION

The half duplex wiring must be changed by moving the
BROWN/YELLOW wire from Terminal #3 to Terminal #5
and the WHITE/BLUE wire from Terminal #4 to Terminal
#5 on Terminal Strip 151411.

THE READER RUN RELAY ADDED

The Reader circuit should have a 12 volt relay inserted
to allow program control of the Reader. This Relay is
shown along with the mode switch in Figure D-4. Mount
the Relay with two 6-32 screws on the available bracket.
A schematic diagram for the Relay and its connections is
shown in Figure D-6. Locate the BROWN wire coming
from the Distributor Trip Magnet which is connected to

35

terminal J4—Pin 11 as shown in Figure D-5. Cut this
BROWN wire and connect to the wire marked BROWN on
the Relay circuit (note that this leaves J4—Pin 11 with no
connection). Connect the wire marked LINE to terminali L1
and the wire marked LOCAL to terminal N of the mode
switch as in Figure D-6. A preassembled Reader Relay
Card is available from Intersil Inc., Model # 6908-RELAY.

LEVEL 8 OPTION WIRED TO ‘ALWAYS MARK’

The level 8 option must be changed from parity to ‘AL-
WAYS MARK'. This causes the keyboard to always output
a 1 for the 8th bit, and the Reader to read the 8th bit as it
was written. Locate the Left Contact Block and the Right
Contact Block as shown in Figure D-7. It may be neces-
sary to remove a clear plastic shield to gain access to the
Left Contact Block. On the Left Contact Block remove the
RED/GREEN wire from the upper left contact, leave the
RED/GREEN wire open and connect the GREEN wire to
the upper left contact. On the Right Contact Block connect
the GREEN wire to the upper left contact. For a detailed
reference see Teletype keyboard schematic 9334WD.

CONNECT CPUTTY OUTPUTS TO THE TELETYPE

The TTY outputs of the CPUTTY board are connected
to Terminal Strip 151411 and the relay as shown in Figures
D-6 and D-8.
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Terminal
Strip 151411

Resistor

FIGURE D-2 FIGURE D-3
Current Loop Resistor Terminal Strip

Relay
Card

Mode ___—
Switch

6909 — READER RUN RELAY CARD
POTTER BRUMFIELD RELAY

=JR-1005 N L1
LOCAL

LINE

FIGURE D-4 FIGURE D-5
Relay Card Distributor Trip Magnet
cuT
oyl BROWN . _ YELLOW
CPUTTY HEADER 115AC
PINNUMBERS \— — — — —— = | - J
| |
-6 I : TRIP MAGNET
| 470 !
1 v— :
! —_ | N
! WF |
7 i T | C MODE SWITCH
| : FRONT VIEW
-
L LN

FIGURE D-6
Reader Relay Circuit
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6801 SAMPLER KIT MANUAL"

-ERRATA-

The following changes will be required in order to use the new ROM
ODT : IM6312-001 marked 635003 ( in place of 635000 ):

Figure 1 page 2: "SEL 4" (pin 9) should be shown to ground, not + S5V.
"SEL 7' (pin 14) should be shown to + 5V, not ground.

Page 5: The first paragraph should read,''The PIE is wired to
respond to the select code 00111 on SEL3 - SEL7 ...".
Page 6. The "pin-out" on the 74C00 should read as follows:
. 10
8‘{12 9
Page 33: OPTION 1, '"Note: Should read, "XTAL 11 and XTAL 21

should be used.''.

Note: The description of the jumpers used, shown on page. 33,
is correct.



