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SY6522/SY6522A

Timer 2 Pulse Counting Mode

In the pulse counting mode, T2 serves primarily to
count a predetermined number of negative-going
pulses-on PB6. This is accomplished by first loading
a number into T2. Writing into T2C-H clears the in-
terrupt flagand allows the counter to decrement each
time a pulse is applied to PB6. The interrupt flag will
be set when T2 reaches zero. At this time the counter
will continue to decrement with each pulse on PB6.
However, it is necessary to rewrite T2C-H to allow
the interrupt flag to set on subsequent down-counting
operations. Timing for this mode is shown in Figure
21. The pulse must be low on the leading edge of 2.

Shift Register Operation

The Shift Register (SR) performs serial data transfers
into and out of the CB2 pin under control of an in-
ternal modulo-8 counter. Shift pulses can be applied
to the CB1 pin from an external source or, with the
proper mode selection, shift pulses generated inter-
nally will appear on the CB1 pin for controlling ex-
ternal devices. -

The control bits which select the various shift register
operating modes are located in the Auxiliary Control
Register. Figure 22 illustrates the configuration of the
SR data bits and the SR control bits of the ACR.

Figures 23 and 24 illustrate the operation of the vari-
ous shift register modes.

Interrupt Operation

Controlling interrupts within the SY6522 involves
three principal operations. These are flagging the in-
terrupts, enabling interrupts and signaling to the pro-
cessor that an active interrupt exists within the chip.
Interrupt flags are set by interrupting conditions
which exist within the chip or on inputs to the chip.
These flags normally remain set until the interrupt
has been serviced. To determine the source of an in-
terrupt, the microprocessor must examine these flags
in order from highest to lowest priority. This is ac-
complished. by reading the flag register into the pro-
cessor accumulator, shifting this register either right
or left and then using conditional branch instructions
to detect an active interrupt.

Associated with each interrupt flag is an interrupt
enable bit. This can be set or cleared by the proces-
sor to enable interrupting the processor from the cor-
responding interrupt flag. If an interrupt flag is set to
a logic 1 by an interrupting condition, and the corres-
ponding interrupt enable bit is set to a 1, the Inter-
rupt Request Output (IRQ) will_go low. TRQ is an
“‘open-collector’’ output which can be ‘‘wire-or'ed”’
with other devices in the system to interrupt the
processor.

In the SY6522, all the interrupt flags are contained
in one register. In addition, bit 7 of this register will
be read as a logic 1 whenan interrupt exists within
the chip. This allows very convenient polling of sev-
eral devices within a system to locate the source of
an interrupt.

A
PBG INPUT u LJ s u u
TRQ OUTPUT - |
N ' N1 ‘ N-2 Va 2 I 1 I °

Figure 21. Timer 2 Pulse Counting Mbde

REG 10 — SHIFT REGISTER

I7|6|5|4|3|2|1|0|
. l——l-‘

SHIFT
I~ REGISTER
BITS

NOTES:

1. WHEN SHIFTING QUT. BIT 7 IS THE FIRST BIT
OUT AND SIMULTANEOUSLY IS ROTATED BACK
INTOBITO.

2. WHEN SHIFTING IN, BITS INITIALLY ENTER
BIT 0 AND ARE SHIFTED TOWARDS BIT 7.

Figure 22. SR and ACR Control Bits

REG 11 — AUXILIARY CONTROL REGISTER

ST

l_ SHIFT REGISTER

MODE CONTROL

OPERATION
DISABLED
SHIFT IN UNDER CONTROL OF T2

SHIFT IN UNDER CONTROL OF ¢2

SHIFT IN UNDER CONTROL OF EXT CLK
SHIFT OUT FREE-RUNNING AT T2 RATE
SHIFT OUT UNDER CONTROL OF T2
SHIFT OUT UNDER CONTROL OF ¢,
SHIFT OUT UNDER CONTROL OF EXT CLK

alalaj=lololo]ols

alalololalalololw

alel=lel=lel-]el~
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5 SY6522/SY6522A

SR Disabled (000)

The 000 mode is used to disable the Shift Register. In this mode the microprocessor can write or read the SR, but the
shifting operation is disabled and operation of CB1 and CB2 is controlled by the appropriate bits in the Peripheral .
Control Register (PCR). In this mode the SR Interrupt Flag is disabled (held to a logic 0).

Shift in Under Control of T2 (001)

In the 001 mode the shifting rate is controlled by the low order 8 bits of T2. Shift pulses are generated on the CB1 pin
to control shifting in external devices. The time between transitions of this output clock is a function of the system
clock period and the contents of the low order T2 latch (N).

The shifting operation is triggered by writing or reading the shift register. Data is shifted first into the low order bit
of SR and is then shifted into the next higher order bit of the shift register on the negative-going edge of each clock
pulse. The input data should change before the positive-going edge of the CB1 clock pulse. This data is shifted into
the shift register during the ¢, clock cycle following the positive-going edge of the CB1 clock pulse. After 8 CB1
clock pulses, the shift register interrupt flag will be set and IRQ will go low.

ginnhahnnihnniinniihhhnihniniiiips

WRITE OR READ lj
SHIFT REG. J L
N+2
N+2 CYCLES CYCLES ,
CB10UTPUT 2 3 7 8
SHIFT CLOCK U L | /

Y/ SESB i SESB i S g i, S i

Shift in Under Control of ¢, (010)

In mode 010 the shift rate is a direct function of the system clock frequency. CB1 becomes an output which
generates shift pulses for controlling external devices. Timer 2 operates as an independent interval timer and has no
effect on SR. The shifting operation is triggered by reading or writing the Shift Register. Data is shifted first into

bit 0 and is then shifted into the next higher order bit of the shift register on the trailing edge of each ¢ clock pulse.
After 8 clock pulses, the shift register interrupt flag will be set, and the output clock pulses on CB1 will stop.

= TUHUUUnuuruurn g

Reapsn ml l
Sl T D GED G D & & &/

Shift in Under Control of External CB1 Clock (011)

In mode 011 CB1 becomes an input. This allows an external device to load the shift register at its own pace. The
shift register counter will interrupt the processor each time 8 bits have been shifted in. However, the shift register
counter does not stop the shifting operation; it acts simply as a pulse counter. Reading or writing the Shift
Register resets the Interrupt flag and initializes the SR counter to count another 8 pulses.

Note that the data is shifted during the first system clock cycle following the positive-going edge of the CB1 shift
pulse. For this reason, data must be held stable during the first full cycle following CB1 going high.

o UL AL AL
/L

SHIFT CLocK | | | L= LT 7/ 1T

s X S XX XK XX AT X

IRQ

Figure 23. Shift Register Input Modes
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5 SY6522/SY6522A

Shift Out Free-Running at T2 Rate (100)

Mode 100 is very similar to mode 101 in which the shifting rate is set by T2. However, in mode 100 the SR Counter
does not stop the shifting operation. Since the Shift Register bit 7 (SR7) is recirculated back into bit 0, the 8 bits
loaded into the shift register will be clocked onto CB2 repetitively. In this mode the shift register counter is disabled.

[

WRITE SR n
OPERATION

N+2CYCLES N+2 CYCLES

[
i ~ e I I
e S X X XX X

T

Shift Out Under Control of T2 (101)
In mode 101 the shift rate is controlled by T2 (as in the previous mode). However, with each read or write of the shift
register the SR Counter is reset and 8 bits are shifted onto CB2. At the same time, 8 shift pulses are generated on CB1
to control shifting in external devices. After the 8 shift pulses, the shifting is disabled, the SR Interrupt Flag is set and
CB2 remains at the last data level.

@

2
cLocK
I
WRITE SR __r—l
OPERATION

SHIFT CLOCK ! : | : :
/ L
sara " TN : A 2 A= /[ X =

1RQ

Shift Out Under Control of ¢5 (110)
In mode 110, the shift rate is controlled by the ¢ system clock.

&2
e pigigipipgipipiginl [ L]
m | L
WRITE SR
OPERATION
CB1OUTPUT
SHIFT CLOCK ! 2 3 I—‘J-% 7 i

cezourT TR T X (= xj/‘—)( X

IRQ

Shift Out Under Control of External CB1 Clock (111)

In mode 111 shifting is controlled by pulses applied to the CB1 pin by an external device. The SR counter sets the SR
Interrupt flag each time it counts 8 pulses but it does not disable the shifting function. Each time the microprocessor
writes or reads the shift register, the SR Interrupt flag is reset and the SR counter is initialized to begin counting the
next 8 shift pulses on pin CB1. After 8 shift pulses, the interrupt flag is set. The microprocessor can then load the
shift register with the next byte of data. -

e UMMM A
WRITE SR
OPERATION

e A i EEES
2 M’y : X X

Figure 24. Shift Register Output Modes

18



1)

SY6522/SY6522A

The Interrupt Flag Register (IFR) and Interrupt En-
able Register (IER) are depicted in Figures 25 and
26, respectively.

The IFR may be read directly by the processor. In ad-
dition, individual flag bits may be cleared by writing
a 1" into the appropriate bit of the IFR. When the
proper chip select and register signals are applied to
the chip, the contents of this register are placed on
the data bus. Bit 7 indicates the status of the IRQ out-
put. This bit corresponds to the logic function: IRQ =
IFR6 x IER6 +IFR5 x IER5+1FR4 x IER4 + IFR3 x
IER3 + IFR2 x IER2 + IFR1 x IER1 + IFRO x IERO.
Note: X = logic AND, + = Logic OR.

The IFR bit 7 is not a flag. Therefore, this bit is not
directly cleared by writing a logic 1 into it. It can
only be cleared by clearing all the flags in the register
or by disabling all the active interrupts as discussed
in the next section.

REG 13 — INTERRUPT FLAG REGISTER

SETBY CLEARED BY
CA2 ACTIVE EDGE READ OR WRITE
Caz REG 1 (ORA)
CA1——CA1 ACTIVE EDGE READ OR WRITE
REG 1 (ORA)
SHIFT REG{COMPLETE 8 SHIFTS | READ OR WRITE
SHIFT REG

CB2 ACTIVE EDGE
DB1 ACTIVE EDGE
TIMER 2————{TIME-OUT OF T2

TIMER 1

Pi—

Figure 25. Interrupt Flag Register (IFR)

READ OR WRITE ORB
READ OR WRITE ORB
READ T2 LOW OR
WRITE T2 HIGH
READ T1LOW OR
WRITE T1 HIGH
CLEAR ALL
INTERRUPTS

TIME-OUT OF T1

ANY ENABLED
INTERRUPT

For each interrupt flag in IFR, there is a correspond-
ing bit in the Interrupt Enable Register. The system
processor can set or clear selected bits in this register
to facilitate controlling individual interrupts without
affecting others. This is accomplished by writing to

address 1110 (IER address). If bit 7 of the data placed
on the system data bus during this write operation is
a 0, each 1 in bits 6 through O clears the correspond-
ing bit in the Interrupt Enable Register. For each zero
in bits 6 through 0, the corresponding bit is un-
affected.

Setting selected bits in the Interrupt Enable Register
is accomplished by writing to the same address with
bit 7 in the data word set to a logic 1. In this case,
each 1 in bits 6 through O will set the corresponding
bit. For each zero, the corresponding bit will be un-
affected. This individual control of the setting and
clearing operations allows very convenient control of
the interrupts during system operation.

In addition to setting and clearing IER bits, the pro-
cessor canread the contents of this register by placing
the proper address on the register select and chip
select inputs with the R/W line high. Bit 7 will be
read as a logic 0.

REG 14 — INTERRUPT ENABLE REGISTER

I7ls|5|4|a|z|1|o|
I——-cxxz 7

CA1

SHIFT REG
cB2 0= INTERRUPT DISABLED
I~ 1= INTERRUPT ENABLED

-——C8B1

TIMER 2
TIMER 1

SET/CLEAR

NOTES:

1.1F BIT 7 ISA “0”, THEN EACH "1 IN'BITS 0- 6 DISABLES THE
CORRESPONDING INTERRUPT.

2.IFBIT7ISA “1”, THEN EACH “1” IN BITS 0 - 6 ENABLES THE
CORRESPONDING INTERRUPT.

3. IF AREAD OF THIS REGISTER 1S DONE, BIT 7 WILL BE “0” AND
ALL OTHER BITSWILL REFLECT THEIR ENABLE/DISABLE STATE.

Figure 26. Interrupt Enable Register (IER)
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PACKAGE OUTLINE
10° max. \
40 21 L — v,,f*,
600 max. (15.87) 625
(16.24 mm) (1511) 595
oorornoren 2| | )
TO LOCATE
PIN NO. 1 .156 max.
' (3.93 mm)
2.020 max. .
- — 190 max.
(51.30 mm) Puz i
310 max.
(7.87 mm)
(1.65) .065 T' J
l ”_u o1) 040 TP 1100 min.
54
Lo, (2.54 mm)
" (45) 018 010 min.
1910 (48.51 mm) (.25 mm)
1.890 (48.00 mm)
19 EQUAL SPACES
.100 G TOL. NONCUM.
(2.54 mm)

NOTE: Pin No 1is in lower left corner when
ion is in normal ori

ORDERING INFORMATION

Order Package Fﬁquoncy
Number Type Option
SYP 6522 Plastic - 1 MHz
SYP 6522A  Plastic 2 MHz
SYC 6522 Ceramic 1 MHz

SYC 6522A  Ceramic 2MHz

PIN CONFIGURATION
vssely b a0[] car
PRO ]2 39[] caz
PAT[]3 Jsg RSO
PA2 (14 3]0 rs1
PA3 5 36[7 Rs2
PAd 16 3s{] Rs3,
Pas [17 34[] RES
PAG [; 8 33[7] oo
pa7 [ o 3200 o
pe0 10 sveszz 1[0 02
re1 [ 30[] 03
rB2 [12 29/ pa
PB3 é 13 28f] os
pea [J4 27[] 06
e85 [11s 26(7] o7
re6 [J16 250 w2
P87 [J17 2] cs1
ce1 [Jis 2[] cs2
cs2 (19 22 RW
vee [J20 21[7] iRa

SYNERTEK® INC. ¢ P.0.BOX552 e SANTA CLARA, CALIFORNIA 95052 o

TEL. (408) 988-5600 ® TWX:910-338-0135
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RAM, I/O, Timer Array SY6532

MICROPROCESSOR
PRODUCTS

Synertek®

APRIL 1979

The SY6532 is designed to operate in conjuction with the SY6500 Microprocessor Family. It is comprised of a
128 x 8 static RAM, two software controlled 8 bit bi-directional data ports allowing direct interfacing between the
microprocessor unit and peripheral devices, a software programmable interval timer with interrupt capable of timing in
various intervals from 1 to 262,144 clock periods, and a programmable edge-detect interrupt circuit.

o 8bit bi-directional Data Bus for direct communication o Programmable Interval Timer

with the microprocessor e Programmable Interval Timer Interrupt
e Programmable edge-sensitive interrupt ¢ TTL & CMOS compatible peripheral lines
e 128 x 8 static RAM o Peripheral pins with Direct Transistor Drive Capability
e Two 8 bit bi-directional data ports for interface to ¢ High Impedance Three-State Data Pins
peripherals
e Two programmable I/O Peripheral Data Direction
Registers
Figure 1. 6532 BLOCK DIAGRAM
PAD PA7 PBO PB7
1 [ XN N ) L NN ]
Y y
DATA DATA
ouTPUT PERIPHERAL PERIPHERAL OUTPUT
t::gg'g: REGLSTER 1 DATA :UFFER DATA BBUFFER - ) REGlBSTER r::;g?g:
A B

[}
y i i Y

Y L Y \

DATA
s ADDRESS CHIP SELECT ;fi;:: ":;m:g'f o] INTERVAL
DECODER tOGIC i TIMER
BUFFER RAM LOGIC
DO D7 A0 A6 RS cs1 €32 62 RMW RES iRQ

: Synertek® L] P.O. Box 552 L] Santa Clara, CA 95052 ] Telephone (408) 984-8900 [ ] TWX 910-338-0135
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SY6532
MAXIMUM RATINGS
RATING SYMBOL VOLTAGE UNIT
Supply Voitage vce -3to+7.0 v
Input/Output Voltage VIN -3to+7.0 v
Operating Temperature Range Top 0to70 °C
Storage Temperature Range TSTG -55 to +150 °C
ELECTRICAL CHARATERISTICS (Vcc = 5.0V #5%, V§s = 0V, TA = 25° C)
CHARACTERISTIC SYMBOL| MIN. TYP. MAX. | UNIT
Input High Voltage VIH |Vss+24 vce v
Input Low Voltage ViL Vss-.3 Vss + 4 \%
Input Leakage Current; VIN = V§S + SV IIN 1.0 2.5 HA
AQ-A6, RS, R/W, RES, 2, CS1, CS2
Input Leakage Current for High Impedance State ITsI *+1.0 +10.0 HA
(Three State); VIN = 4V to 2.4V; D@-D7
Input High Current; VIN = 24V IIH -100. -300. LA
PAQ-PA7, PB)-PB7
Input Low Current; VIN = 4V I -1.0 -1.6 MA
PAQ-PA7, PBY-PB7
Output High Voltage VoH A%
Ve = MIN, I1 0AD < -100uA (PAQ-PA7, PBO-PB7, D@-D7) Vss+24
ILOAD < 3 MA (PB@-PB7) Vss + 1.5
Output Low Voltage
Vce =MIN, I1 0AD < 1.6MA VoL Vss+4| V
Output High Current (Sourcing); IoH
VOH = 2.4V (PAQ-PA7, PBY-PB7, DP-D7) -100 -1000 HA
= 1.5V Available for direct transistor 3.0 50 MA
drive (PB@-PB7)
QOutput Low Current (Sinking); VoL < 4V IoL 1.6 MA
Clock Input Capacitance CClk 30 pf
Input Capacitance : CIN 10 pf
Qutput Capacitance COUT 10 pf
Power Dissipation Icc 100 125 mA

All inputs contain protection circuitry to prevent damage due to high static charges. Care should be exercised to pre-

vent unnecessary application of voltage outside the specification range.




WRITE TIMING CHARACTERISTICS
Tcye
TR | -—TC —TF
CLOCK INPUT 28v
0.4V
Twew  fe—
2.4v
R/W
0.8V 0.4V
Tacw [w—
2.4v
ADDRESS zov x
0.8v 0.4v
—  |-—Thw
2.4v
2.0V ><
DATA BUS
98y 0.4v
Vce -30%
Tpcw: a—TCPW—>] P — — — c
C
A 24v
PERIPHERAL 2.0v
DATA 0.8V
I 0.4v
P—Tcmos—»
READ TIMING CHARACTERISTICS
CLOCK INPU 7 2av /- zav
T 4V
2.0V
R/W
I 4 0.4v
—] TWCR |
- TACR |@—
2.4v
ADDRESS ><‘z.ov
K28V 0.4v
TPCR -
2.
PERIPHERAL 2.0V v
DATA 0.8V
0.4v
|<a— TcDR THR
Vs oY 2.4v
DATA BUS ’
AN 0.8V 0.4V
Tic g
2.4v
0.4v
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WRITE TIMING CHARACTERISTICS

CHARACTERISTIC SYMBOL | MIN. | TYP.| MAX. | UNIT
Clock Period TCcyC 1 uS
Rise & Fall Times TR, TF 25 NS
Clock Pulse Width TC 470 NS
R/W valid before positive transition of clock TWCW | 180 NS
Address valid before positive transition of clock TACW | 180 NS
Data Bus valid before negative transition of clock TDCW | 300 NS
Data Bus Hold Time THW 10 NS
Peripheral data valid after negative transition of clock : TCPW 1 uS
Peripheral data valid after negative transition of clock driving CMOS TCMOS 2 uS
(Level = Ve = 30%)

READ TIMING CHARACTERISTICS

CHARACTERISTIC SYMBOL | MIN. | TYP.| MAX. | UNIT
R/W valid after positive transition of clock TWCR | 180 NS
Address valid before positive transition of clock TACR | 180 NS
Peripheral data valid before positive transition of clock TPCR | 300 NS
Data Bus valid after positive transition of clock TCDR 395 NS
Data Bus Hold Time THR 10 NS
IRQ (Interval Timer Interrupt) valid before positive transition of clock TIC 200 NS

Loading= 30 pf+ 1 TTL load for PAQ-PA7, PB}-PB7
=130 pf + 1 TTL load for D@-D7

INTERFACE SIGNAL DESCRIPTION

Reset (RES)

During system initialization a Logic “0” on the RES input will cause a zeroing of all four I/O registers. This in turn
will cause all I/O buses to act as inputs thus protecting external components from possible damage and erroneous data
while the system is being configured under software control. The Data Bus Buffers are put into an OFF-STATE during

Reset. Interrupt capability is disabled with the RES signal. The RES signal must be held low for at least one clock
period when reset is required.

Input Clock

The input clock is a system Phase Two clock which can be either a low level clock (Vi <0.4, VIH > 2.4) or high
level clock (Vir, < 0.2, VIg = Vee F3).

Read/Write (R/W)

The R/W signal is supplied by the microprocessor array and is used to control the transfer of data to and from the
microprocessor array and the SY6532. A high on the R/W pin allows the processor to read (with proper addressing)
the data supplied by the SY6532. A low on the R/W pin allows a write (with proper addressing) to the SY6532.

Interrupt Request (IRQ)
The IRQ pin is an interrupt pin from the interrupt control logic. It will be normally high with a low indicating an

interrupt from the SY6532. TRQ is an open-drain output, permitting several units to be wire-or’ed to the common IRQ
microprocessor input pin. The IRQ pin may be activated by a transition on PA7 or timeout of the interval timer.

Data Bus (D0-D7)

The SY6532 has eight bi-directional data pins (D0-D7). These pins connect to the system’s data lines and allow transfer
of data to and from the microprocessor array. The output buffers remain in the off state except when a Read operation
occurs.
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Peripheral Data Ports

The SY6532 has 16 pins available for peripheral 1/O operations. Each pin is individually programmable to act as either
an input or an output. The 16 pins are divided into two 8-bit ports, PAO-PA7 and PBO-PB7. PA7 may also function

as an interrupt input pin. This feature is described in another section. The pins are set up as an input by writing a

“0” into the corresponding bit of the data direction register. A “1” into the data direction register will cause its
corresponding bit to be an output. When in the input mode, the peripheral output buffers are in the ““1” state and a
pull-up device acts as less than one TTL load to the peripheral data lines. On a Read operation, the microprocessor unit
reads the peripheral pin. When the peripheral device gets information from the SY6532 it receives data stored in the
data register. The microprocessor will read correct information if the peripheral lines are greater than 2.4 volts for a “1”
and less than 0.4 volts for a ““0” as the peripheral pins are all TTL compatible. Pins PBO-PB7 are also capable of
sourcing 3 ma at 1.5 v thus making them capable of direct transistor drive.

Address Lines (A0-A6)

There are 7 address pins. In addition to these, there is the RS pin. The above pins, AO-A6 and RS, are always used as
addressing pins. There are 2 additional pins which are used as CHIP SELECTS. They are pins CS1 and CS2.

INTERNAL ORGANIZATION

A block diagram of the internal architecture is shown in Figure 1. The SY6532 is divided into four basic sections:
RAM, 1/0, Timer, and Interrupt Control. The RAM interfaces directly with the microprocessor through the system
data bus and address lines. The I/O section consists of two 8-bit halves. Each half contains a Data Direction Register
(DDR) and an I/O register.

RAM 128 Bytes (1024 Bits)

A 128 x 8 static RAM is contained on the SY6532. It is addressed by A0-A6 (Byte Select), RS, CS1, and CS3.
Internal Peripheral Registers

There are four 8-bit internal registers: two data direction registers and two output registers. The two data direction
registers (A side and B side) control the direction of data into and out of the peripheral I/O pins. A logic zero in a bit
of the data direction register (DDRA and DDRB) causes the corresponding pin of the I/O port to act as an input. A
logic one causes the corresponding pin to act as an output. The voltage on any pin programmed as an output is deter-
mined by the corresponding bit in the output register (ORA and ORB).

Data is read directly from the PA pins during a peripheral read operation. Thus, for a PA pin programmed as an output
the data transferred into the processor will be the same as the data in the ORA only if the voltage on the pin is allowed
to be = 2.4 volts for a logic one and < 0.4 volts for a zero. If the loading on the pin does not allow this, then the data
resulting from the read operation may not match the contents of ORA.

The output buffers for the PB pins are somewhat different from the PA buffers. The PB buffers are push-pull devices
which are capable of sourcing 3ma at 1.5 volts. This allows for these pins to directly drive transistor circuits. To assure
that the processor will read the proper data when performing a peripheral read operation, logic is provided in the
peripheral B port to permit the processor to read the contents of ORB, instead of the PB pins as is the case for the

PA port.

interval Timer

The timer section of the SY6532 contains three basic parts: preliminary divide down register, programmable 8-bit
register and interrupt logic. These are illustrated in Figure 2.

The 1nte;ya] timer can be programmed to count up to 256 time intervals. Each time interval can be either 1T, 8T,

64T of 1024T ificrements, where T is the system clock period. When a full count is reached, and interrupt flag is set to
a loglc ----- “%"After the interrupt flag is set the internal clock begins counting down to a maximum of -255T. Thus, after
the interrupt flag is set, a Read of the timer will tell how long since the flag was set up to a maximum of 255T.

The 8-bit system Data Bus is used to transfer data to and from the Interval Timer. If a count of 52 time intervals were
to be counted, the pattern 00 1 1 0 1 0 0 would be put on the Data Bus and written into the Interval Time register.
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At the same time that data is being written to the Interval Timer, the counting intervals of 1, 8, 64, 1024T are decoded
from address lines AO and Al. During a Read or Write operation address line A3 controls the interrupt capability of
IRQ, ie., A3 =1 enables IRQ, A3 = 0 disables IRQ. In either case, when timeout occurs, bit 7 of the Interrupt Flag
Register is set. This flag is cleared when the Timer register is either read from or written to by the processor. If IRQ is
enabled by A3 and an interrupt occurs IRQ will go low. When the timer is read prior to the interrupt flag being set, the
number of time intervals remaining will be read, i.e., 51, 50,49, etc.

When the timer has counted down to 0.0 0 0 0 0 0 0 on the next count time an interrupt will occur and the counter
willread 1 1 111 11 1. After interrupt, the timer register decrements at a divide by “1” rate of the system clock.

If after interrupt, the timer is read and a value of 11 1 00 1 0 0 is read, the time since interrupt is 28T. The value read
is in two’s complement.

Value read =11100100
Complement =00011011
Add 1 =00011100=28.

Figure 2. BASIC ELEMENTS OF INTERVAL TIMER

111 DITTTTTIIT T 11 10
- INTERRUPT | PROGRAMMABLE o DIVIDE ‘
fRa conTROL | REGISTER B DOWN — 02
| B |
D7 D6 D5 D4 D3 D2 D1 DO

Thus, to arrive at the total elapsed time, merely do a two’s complement add to the original time written into the timer.
Again, assume time writtenas 00 110 1 00 (=52). With a divide by 8, total time to interrupt is (52 x 8) + 1 =417T.
Total elapsed time would be 416T + 28T = 444T, assuming the value read after interrupt was 111001 00.

After interrupt, whenever the timer is wntten or read the interrupt is reset. However, the reading of the timer at the
same time the interrupt occurs will not reset the interrupt flag.

Figure 3 illustrates an example of interrupt.

Figure 3. TIMER INTERRUPT TIMING

©O) | ® EORENONENO
.ZINJol |1I |2I |3| |213| lZMIi|415| |416|i:|5‘00I |501|
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1. Data written into interval timersis00110100=5219 4 Interrupt has occurred at $2 pulse #416

2. Datain Intelval timeris00011001=2519 Data in Interval timer=1111111 1
52- g -1=52-26-1=25 5. Data in Interval timeris 10101100
i . two’s complementis01010100=284;¢
3. Datain Interval timeris00000000=01¢ 84 + (52 x 8) = 50010

52- g -1=52-51-1=0

When reading the timer after an interrupt, A3 should be low so as to disable the IRQ pin. This is done so as to avoid
future interrupts until after another Write operation.
Interrupt Flag Register

The Interrupt Flag Register consists of two bits: the timer interrupt flag and the PA7 interrupt flag. When a read
operation is performed on the Interrupt Flag Register, the bits are transferred to the processor on the data bus, as
the diagram below, indicates.

Figure 4. INTERRUPT FLAG REGISTER

L7 lelslafal2[1]o]

\ /
| -’
l——_—.—— i 0
PA7 FLAG

TIMER FLAG

The PA7 flag is cleared when the Interrupt Flag Register is read. The timer flag is cleared when the timer register is
either written or read.

ADDRESSING

Addressing of the SY6532 is accomplished by the 7 addressing pins, the RS pin and the two chip select pins CS1 and
CS2. To address the RAM, CS1 must be high with CS2 and RS low. To address the 1/0 and Interval timer CS1 and RS
must be high with CS2 low. As can be seen to access the chip CS1 is high and CS2 is low. To distinguish between
RAM or I/O Timer the RS pin is used. When this pin is low the RAM is addressed, when high the I/O Interval timer
section is addressed. To distinguish between timer and I/O address line A2 is utilized. When A2 is high the interval
timer is accessed. When A2 is low the I/O section is addressed. Table 1 illustrates the chip addressing.

Edge Sense Interrupt

In addition to its use as a peripheral I/O line, the PA7 pin can function as an edge sensitive input. In this mode, an
active transition on PA7 will set the internal interrupt flag (bit 6 of the Interrupt Flag Register). When this occurs,
and providing the PA7 interrupt is enabled, the IRQ output will go low.

Control of the PA7 edge detecting logic is accomplished by performing a write operation to one of four addresses.
The data lines for this operation are “don’t care” and the addresses to be used are found in Figure 4.

The setting of the internal Interrupt flag by an active transition on PA7 is always enabled, no matter whether PA7

is set up as an input or an output.

The RES signal disables the PA7 interrupt and sets the active transition to the negative edge-detect state. During the
reset operation, the interrupt flag may be set by a negative transition. It may, therefore, be necessary to clear the flag
before its normal use as an edge detecting input is enabled. This can be achieved by reading the Interrupt Flag Register,
as defined by Figure 4 immediately after reset.

1/0 Register - Timer Addressing

Table 1 illustrates the address decoding for the internal elements and timer programming. Address line A2 distin-
quishes I/0 registers from the timer. When A2 is low and RS is high, the I/O registers are addressed. Once the I/O
registers are addressed, address lines A1 and AO decode the desired register.

When the timer is selected Al and AO decode the “divide-by” matrix. This decoding is defined in Table 1. In addition,,
Address A3 is used to enable the interrupt flag to IRQ.




5 SY6532

Table 1 ADDRESSING DECODE

OPERATION RS R/W A4 A3 A2 Al A0
Write RAM 0 0 — — - - -
Read RAM 0 1 - — - — -
Write DDRA 1 0 — - 0 0 1
Read DDRA 1 1 - — 0 0 1
Write DDRB 1 0 - — 0 1 1
Read DDRB 1 1 - — 0 1 1
Write Output Reg A 1 0 - - 0 0 0
Read Output Reg A 1 1 - - 0 0 0
Write Output Reg B 1 0 - - 0 1 0
Read Output Reg B 1 1 - - 0 1 0
Write Timer
+1T 1 0 1 (a) 1 0 0
+ 8T 1 0 1 (a) 1 0 1
+ 64T 1 0 1 o)) 1 1 0
+1024T 1 0 1 (a) 1 1 1
Read Timer 1 1 - (a) 1 — 0
Read Interrupt Flag 1 1 - - 1 - 1
Write Edge Detect Control 1 0 0 - 1 (b) ()
NOTES: — =Don’t Care, “1” = High level (2.4V), “0” = Low level (<0.4V)
(a) A3 =0 to disable interrupt from timer to IRQ (c) A0 =0 for negative edge-detect
A3 =1 to enable interrupt from timer to IRQ A0 =1 for positive edge-detect
(b) A1 =0 to disable interrupt from PA7 to IRQ
Al = 1 to enable interrupt from PA7 to IRQ
PACKAGE OUTLINE PIN DESIGNATION
10° max.
40 ) 21 l VssE 1 A6
DOT OR NOTCH g g 600 max. (15.87) 625 rsQ 2 @
TOLOCATE P (15.24 mm) (15.11) 595 A3 cs1
PIN NO. 1—47: - t A3[]a cs2
a2[]s RS
155 max. M E e ﬁ
é'g.'zs%":;i —(;,; ‘5,’3 mm) As[]7 RES
l’(&sz":;i PAS[] 8 09
pa1[] @ D1
pa2[J1o D2
310 max.
|i Ii " ‘%TJ_‘_ (7.87 mm) PA3 11 D3
PA4 12 D4
::g?; 240 TYP 1— -100 min. pas[]13 DS
(55) 02 (2,54 mm) ' pas[]14 D6
(:45) o1s ~— 010 min. pa7[]1s D7
1.910 (48.51 mm) (.25 mm) —
71890 (48.00 mm) PB7 16 IRQ
19 EQUAL SPACES Pe6 117 PBO
.100 q_(;os: “ltlg)ucum. resJ1s P81
NOTE: Pin No. 1 is in lower left corner when PB4[J19 PB2
symbolization is in normal orientation vee E 20 P83
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SY2114 RAM DATA SHEET
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ertek

INCORPORATE D

1024 x4 Static Random
Access Memory

SEPTEMBER 1978

® 200 ns Maximum Access

® | ow Operating Power Dissipation
0.1 mW/Bit

® No Clocks or Strobes Required

® Identical Cycle and Access Times

® Single +5V Supply

® Totally TTL Compatible:
All Inputs, Outputs, and Power Supply
® Common Data 1/O
® 400 mv Noise Immunity
® High Density 18 Pin Package

The SY2114 is a 4096-Bit static Random Access
Memory organized 1024 words by 4-bits and is fabri-
cated using Synertek’s N-channel Silicon-Gate MOS
technology. It is designed using fully DC stable (static)
circuitry in both the memory array and the decoding
and therefore requires no clock or refreshing to
operate. Address setup times are not required and
the data is read out nondestructively with the same
polarity as the input data. Common Input/Output
pins are provided to simplify design of the bus oriented
systems, and can drive 1 TTL load.

PIN CONFIGURATION

A 1 Vee
s O A7
A O Ag
Ay O Ag
Ag [: 1/04
a O 110,
Ay O 103
s [} 10,
ano [ WE

ORDERING INFORMATION

Supply
Order Package Access Current Temperature
Number Type Time (Max) Range

SYC2114 Ceramic  450nsec  100mA 0°C to 70°C
SYP2114 Molded 450nsec  100mA 0°C to 70°C
SYC21143 Ceramic 300nsec  100mA 0°C to 70°C
SYP2114-3 Molded 300nsec  100mA 0°C to 70°C
SYC2114L  Ceramic  450nsec 70mA 0°C to 70°C
SYP2114L Molded 450nsec  70mA 0°C to 70°C
SYC2114L-3 Ceramic  300nsec 70mA 0°C to 70°C
SYP2114L-3 Molded 300nsec  70mA 0°C to 70°C
SYC21142  Ceramic 200nsec  100mA 0°C to 70°C
SYP2114-2 Molded 200nsec  100mA 0°C to 70°C
SYC2114L-2 Ceramic 200nsec  70mA 0°C to 70°C
SYP2114L-2 Molded 200nsec  70mA 0°C to 70°C

The SY2114 is designed for memory applications
where high performance, low cost, large bit storage,
and simple interfacing are important design objectives.
It is totally TTL compatible in all respects: inputs,
outputs, and the single +5V supply. A separate Chip
Select (C_S.) input allows easy selection of an individ-
ual device when outputs are or-tied.

The SY2114 is packaged in an 18-pin DIP for the
highest possible density and is fabricated with N-
channel, lon Implanted, Silicon-Gate technology — a
technology providing excellent performance charac-
teristics as well as improved protection against con-
tamination.

BLOCK DIAGRAM

A
o———-l ;
A - Veo
k ~<——— GND
A _HX
2 ROW MEMORY ARRAY
SELECT 64 ROWS
A3 64 COLUMNS
Ag — l z ]
As————l 2
I T
1109 |? COLUMN
1/0 CIRCUITS
1/0,
INPUT COLUMN SELECT
DATA
/03 ?_ CONTROL
Ag A1 Ag Ag

g sl
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ABSOLUTE MAXIMUM RATINGS COMMENT

Temperature Under Bias -10°C to 80°C Stresses above those listed under “Absolute Maximum Rat-

Storage Temperature —65°C to 150°C ings” may cause permanent damage to the device. This isa

Voltage on Any Pin with stress rating only and functional operation of the device at
Respect to Ground —05Vto +7V these or any other conditions above those indicated in the

Power Dissipation 1.0W operational sections of this specification is not implied.

D.C. CHARACTERISTICS T, =0°C to +70°C, Vg = 5V * 5% (Unless otherwise specified)

2114-2 2114L-2
2114-3,2114 |2114L,2114L-3|
Symbol Parameter Min | Max | Min | Max Unit Conditions
Lt Input Load Current 10 10 uA VN = 0 to 5.25V
(All input pins)
ILO 1/0 Leakage Current 10 10 wA CS=2.0v,
Vi/0 =0.4V to VcC
Icc Power Supply Current 95 65 mA | Vcc =5.25V, lj/0 =0 mA,
) TA=25°C
lcc2 Power Supply Current 100 70 mA ! Ve =5.25V, lj)0 =0 mA,
' Ta=0°C
ViL Input Low Voltage -05| 0.8 }-05 | 0.8 \
ViH Input High Voltage 20 | Vce | 20 | Vee \
VoL Output Low Voltage 0.4 0.4 \Y oL =3.2mA
VOH Output High Voltage 24 | Vee | 24 | Vee \Y, IoH =-1.0mA
CAPACITANCE Tp = 25°C, f = 1.0 MHz
Symbol Test Typ ‘Max Units
Ci/o Input/Output Capacitance 5 pF
CIN Input Capacitance 5 pF

NOTE: This parameter is periodically sampled and not 100% tested.
A.C. CHARACTERISTICS Ta =0°C to 70°C, VC = 5V 5% (Unless Otherwise Specified)

2114-2,2114L-2]| 2114-3,2114L-3| 2114,2114L
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit
Read Cycle
tRrc Read Cycle Time 200 300 450 nsec
ta Access Time 200 300 450 | nsec
tco Chip Select to Output Valid 70 100 120 | nsec
tox Chip Select to Output Enabled 20 20 20 nsec
toTD Chip Deselect to Output Off 0 60 0 80 0 100 | nsec
toHA Output Hold From Address Change 50 50 50 nsec
Write Cycle
twe Write Cycle Time 200 300 450 nsec
taw Address to Write Setup Time 0 0 P 0 nsec
tw Write Pulse Width 120 150 200 nsec
twr Write Release Time 0 0 0 nsec
toTw Write to Output Off 0 60 0 80 0 100 | nsec
tpw Data to Write Overlap 120 150 | 200 nsec
tDH Data Hold 0 0 0 nsec
A.C. Test Conditions ,
InputPulse Levels . ................. e e e e e e 0.8V to 2.0V
Input Riseand Fall Time ... ... . . . i e 10 n sec
Timing Measurement Levels: Input .. ................. et ae e e 1.5V
[ 10§« 3 0.8 and 2.0V
Output Load . . .. .o e e e e e e e e 1TTL Gate and 100pF
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TIMING DIAGRAMS

Read Cycle ©
tRe
A
ADDRESS ‘)( )E
[
‘co |.._ toTD ——
— tex 1‘ toHA ﬁ
Dout ‘
e |
Write Cycle
twe |
ADDRESS )(
|~ ‘WR
000000’ 10202070 0 '000
& 0.9, 0000000 00
© % N BRLLRIIBKL o’oo XX
tw
. /
5 /
e - toTw —=—
taw
TRRRTRRIRXXRIRIRIIN
PouT S OEIIKKS
| SR B
Dy
NOTES:

(D WE is high for a Read Cycle

@ tyy is measured from the latter of CS or WE going low to the earlier of CS or WE going high.

DATA STORAGE

When WE is high, the data input buffers are inhibited
to prevent erroneous data from being written into
the array. As long as WE remains high, the data stored
cannot be affected by the Address, Chip Select, or
Data 1/0 logic levels or timing transitions.

Data storage also cannot be affected by WE, Addresses,
or the 1/O ports as long as CS is high. Either CS or
WE or both can prevent extraneous writing due to
signal transitions.

Data within the array can only be changed during
Write time — defined as the overlap of CS low and

WE low. The addresses must be properly established
during the entire Write time plus twR

Internal delays are such that address decoding prop-
agates ahead of data inputs and therefore no address
setup time is required. If the Write time precedes the
addresses, the data in previously addressed locations,
‘or some other location, may be changed. Addresses
must remain stable for the entire Write cycle but the
Data Inputs may change. The data which is stable
for tpw at the end of the Write time will be written
into the addressed location.
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TYPICAL CHARACTERISTICS
SUPPLY CURRENT SUPPLY CURRENT ACCESS TIME VS
VS VOLTAGE VS TEMPERATURE VOLTAGE
120 120 300 T
l ta = 25°C
TA = 25°C Ve = 5.25V
100 A 100 Ny 211421140
250
I 80Py ~
- 2114. 8 2114L-3,2114-3
£ i 1422114 51145 £ 200 b
= O <
2 60| 21141 <
8 4221140 2774, 5 N 21141221142 L
150
20 100
0 20 40 60 80 100 40 as 50 55 60
A
At Vee (V)
ACCESS TIME VS INPUT VOLTAGE LIMITS ACCESS TIME VS
TEMPERATURE VS TEMPERATURE 400 CAPACITIVE LOAD
400 25
,[\'\M-
250 Veg = 4.75V 350 0\ Ve =5V —
2.0 - Ta =25°C
- el VIH Vee =5V 300
— — 3
g 300 e _ 15 < 3 ﬂ%ﬂ\""/
i 2\ 2 2 i 2 250 2 !
< 250 z s //[ R
| 321'\&3 L~ > ' 200 .Z\\A-'lr'l'l
a3 o™
200 05 150
2282 -
15¢ 0 100
0 20 40 60 80 100 o0 20 4 60 80 100 0 100 200 300 400 500 600
o
Ta ) TA(°C) CL (pF)
PACKAGE DIAGRAM
CERAMIC PACKAGE MOLDED PACKAGE
(910
(870)— >
S
(.400)
onnonn AVASATATANATATARANENN
E b
280)
PINNO. 1 ° L2 e . e
IDENT. OoouUoouooyg ]UUVUUVUVUl
1920}
. | (890) | (.060)
(ot -
(.040) ‘ fﬁTO)
i 1 1 ! ! !
(.150) ‘ (.015)
(.125) (120) L0 {008) ’ t {85
O e | OB —] L am
B (.150) |————
l* "”" I 1290) l wg)"l “ o o) (729 (20
( 110) (.021) | {0401
1.090) (015) 032 REF.
.032 REF.
J SYNERTEK® INC. e P.0.BOX552 e SANTA CLARA, CALIFORNIA 95052 e TEL. (408)988-5600 ¢ TWX: 910-338-0135



APPENDIX M

VERSION 1.1 MONITOR ENHANCEMENTS

SY1.1, the second release of the SUPERMON monitor program, includes several enhance-
ments and fixes to SY!.0.

All entry point addresses in the main monitor program remain unchanged from version
SY1.0. In the cassette routines, however, only LOADT and DUMPT can be relied upon
to be at the old addresses.

The most useful enhancements come in the cassette software. First, the high speed
tape leader time is now variable. It can be changed by modifying location TAPDEL,
A630. TAPDEL is interpreted in units of 1.5 seconds of SYNC characters.

While reading a cassette file, its file ID will be displayed in non-decoded form on the
leftmost LED. The display may be interpreted as follows:

where the numbers alongside the segments indicate the binary bit which corresponds
to that segment.

Example: File 01
File 02 !

File 54

-
'~

File FE |~

-~
-~

~!

File 03

During the SYNC search (while the "S." is lit on the display), the tape load operation
may be interrupted by depressing the CR button on the hex keypad and turning off
the recorder. The message Er 8C will be displayed.

The high speed write waveform is now variable. For information on using this feature,
see technical note #72-SSC.

The error count after a paper tape load operation is displayed. The first digit of the
error number indicates the number of invalid characters of checksums encountered in
the tape, and the second digit indicates the number of memory errors (invalid readbacks).
In each case, the digit 'F' indicates greater than or equal to 15 errors.






APPENDIX N
SYM I/O SOFTWARE

Using the SYM's character I/O routines in your software is easy and provides great
flexibility.

The 1/O devices to be discussed are:

- CRT An RS-232 serial ASCII terminal

- TTY A 20mA loop serial ASCII device

- HKB The 25 key ASCII keyboard on the SYM

- DSP The 6 digit 7 segment ASCII display on the SYM
- SCP The oscilloscope driver circuitry on the SYM

- UIN A user provided special input device

- UouT A user provided special output device

The software modules are:

- VEC I/O Vectors in Monitor RAM

- TIO Serial Terminal drivers in ROM

- HDOUT, HKEY HKB and DSP Drivers in ROM

- SCD SCP drivers in RAM

- INCHR, OUTCHR Character I/O subroutines in ROM
- UIo User I/O drivers in RAM

- MON The monitor program itself,

exclusive of I/O

The easiest to use method of CHAR I/O is used by MON, this method is explained
first.

Whenever the monitor wants to output a character, it places the ASCII value of the
character in A and calls OUTCHR. The character is output and monitor resumes.
That character may have gone out to a CRT, TTY, or both, DSP, SCP, or UOUT.

The vector OUTVEC controlled which device received the output by containing the
address of the driver for the receiving device. If the output device is a CRT or TTY,
then OUTVEC contains the address of ("points to") a driver called TOUT (Termmal
OUT). When the DSP is the output device, OUTVEC points to HDOUT. The decision
of which output driver to point to is made initially by monitor at sign on time. If,
after RESET, a key on HKB is pressed, OUTVEC is left pointing to HDOUT (and INVEC
pointing to HKEY). If a "I" or "Q" is pressed on the CRT, then OUTVEC is loaded
with the address of TOUT. The I/O Vectors will not be changed again until RESET
or the user loads them himself. If you wish to output characters to the device that
you signed in on, then place the character in A and JSR to OUTCHR. Output will
be disabled if the OUTPUT DISABLE FLAG (bit 6 of TECHO) is set.

When monitor needs to input a character, it calls INCHR. Control is vectored thru
INVEC so that input is obtained from the device, CRT or HKB, that was signed in
on. Several things occur to the character as it is being input. If it is lower case
alphabetic, it is changed to upper case. Bit 7 is cleared. If the character is Control
0, ASCII fF, then the OUTPUT DISABLE FLAG is toggled, and another character is
obtained. The ASCII CHAR is returned in A. Both INCHR and OUTCHR are transparent
to the X and Y registers.

N-1



When you connect a UIN or UOUT to the SYM, you must also write the I/O driver
for it. If UIN is an unencoded keyboard, for instance, you must connect it to a 6522
VIA's I/O ports, and write the driver that will configure the VIA, scan the keys,
debounce them, and return the ASCII character in A. To use this UIN, sign in on
HKB or CRT, then change INVEC to point to the UIN input driver subroutine. The
MON command SD is provided for this purpose. Now whenever MON or BASIC or a
user program calls INCHR, the character will be obtained from UIN. Similarly, if the
output device is to be an oscilloscope, then the scope driver subroutine provided in
this. manual should be installed in RAM and OUTVEC (if necessary) and SCNVEC should
be pointed to this subroutine. All characters sent to OUTCHR will appear on the
scope.

While HKB and DSP are in ‘use, the following vectors are used: INVEC, OUTVEC,
INSVEC (points to the routine that checks the input device for a BREAK condition),
and SCNVEC (lights up the display or oscilloscope, etc. while waiting for an input
key).

By vectoring the I/O on the SYM, any 1/O devices can be used by all the software by
calling INCHR and OUTCHR. If you wish to input lower case letters, then JSR INVEC
directly or duplicate the code in bytes 8A1B thru 8A40 in RAM and change bytes 8A23
thru 8A2C to NOP's. Note that placing I/O routines in RAM can cause difficulties
during Trace or Debug because the 1/O routine used to print the Trace may itself get
traced. :

If your software needs special capability, you may choose to call MON 1/O subroutines
directly. For instance, lighting up the DSP to do a "video" game like ping-pong requires
that you display some patterns that may not have ASCII equivalents. In this case the
six locations of DISBUF should be poked to display the desired pattern and SCAND -
repeatedly called to light up the display. The subroutine ACCESS can be called to
unwrite-protect the MON RAM. To control the game the HKB keys "4" and "CR" are
especially useful. The subroutines KYSTAT and LRNKEY will tell you whether any
key is down or not, and if so, which key is down, in ASCII. When an oscilloscope is
used for output, the subroutine TEXT can do the bookkeeping for keeping the last 32
CHARS in SCPBUF ready for use.

Since all character I/O on the SYM can be in ASCII, even with the HKB and DSP,
your software can use the HKB and DSP, CRT, TTY, SCP, or special 1/O devices,
without having to be rewritten. MON, for instance, doesn't even "know" whether the
HKB and DSP or a CRT are being used for 1/O.

If you have used other systems, maybe the KIM, for instance, some differences should
be apparent. More 1/O capability exists on the SYM than is typical. While no two
systems handle I/O alike, most of the I/O routines accomplish the same task. In the
KIM, the display can be lighted with hexadecimal characters, alas with no decimal
points, by storing the hex in three bytes 00F9, 00FA, and 00FB. In the SYM the same
thing is' done by calling OUTBYT three times with the hex bytes in A. Or call
OUTCHR up to 6 times, or store the 7 segment codes in DISBUF. To get a keycode
from the HKB use: ' HKEY, GETKEY, GK, LRNKEY, and/or KYSTAT. Note that if
you call GK, not only is the ASCII code returned in-A, but X contains a "key code".
The key codes for p thru F are PP thru fF, the hex nibble equivalents, very handy.
Since MON is 85% subroutines, the potential to save time and code by calling MON
subroutines is unusually large. The program listing in the back of the manual provides
the details of how ‘all subroutines work.
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SUFERMON FROGRAM......FAGE 0001

LINE

0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
Q017
0018
0019
0020
0021
Q022
0023
0024
0025
0026
0027
0028
0029
0030
Q0031
0032
Q0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
Q045
0046
0047
0048
0049
0050
0051
Q052
0053
0054
0055
Q056

# LOC

0000
0000
0000
0000
0000
ALO0
AL20
AL20
AL30
A631
AL32
Ab633
AL634
AG3S
AL3S
AbLI7
AL38
AL3Y
ALTA
AL3ER
AG3C
AL3D
AL3E
AL3E
ALIF
AH40
ALAG
Ab4H
AbL4Y
Ab4A
AGAA
AG4A
ALAA
AL4A
ALA4R
ALAC
Ab6AD
AbLAE
ALAF
ALS0
ALS1
ALS2
ALG3
ALS3
ALT4
ALG4
ALSS
ALSH
ALS7
ALS8
ALSY
ALSYP
ALS?
ALSY
ALSA

CODE

LINE

A

H
§ XKook
§ Rk kk
# KKKk

SCPRUF
RAM
JTABLE
TAPDEL
KMEBDRY
HSRDRY
SCR3
SCR4
TAFPET1
SCR&
SCR7
SCR8
SCR?
SCRA
SCRE
TAFET2
SCRI
RC
SCRE
SCRF
DISRUF
RDIG

FARNR

- e w> e

F3L.
F3H
F2L
F2H
FlL
F1H
FADRIT
SDBYT
ERCNT

i BIT 7

TECHO
i BIT7
TOUTFL
KSHFL
TV
LSTCOM
MAXRC
’

i USER

14
FCLR
FCHR

SUPERMON Monitor Listing

COPYRIGHT 1979 SYNERTEK SYSTEMS CORFORATION
VERSION 2 4/13/79 "SY1l.1°

*=$A600
X=X+$20
=X
*=X+$10
k=X+H1
k=x+1
X=¥+1
k=X41
k=X+1
k=Xt
¥=k+1
k=X+1
k=X+1
X=x+1
X=%+1
k=%+1
X=X+1
X=%+1
=8CRD
X=X+1
k=%+1
X=X+5
X=%+1
X=%+3
X=X+1

¥=X+1
X=%+1
X=x+1
*=X%+1
*=%+1
X=X+1
X=X+1
*=%+1
X=X+1

$8YS RAM (ECHOED AT TOF OF MEM)
$SCOPE BUFFER LAST 32 CHRS
sDEFAULT EBLK FILLS STARTING HERE
5 BJUMFS - ARS ADDRy LO HI ORDER
$HS TAFE DELAY

sKIM TAFE READ BOUNDARY

sHS TAFE READ BOUNDARY

sRAM SCRATCH LOCS 3-F

+HS5 TAFE 1/2 BIT TIME

#HS TAFE 1/2 RBIT TIME

iDISFLAY BUFFER

$RIGHT MOST DIGIT OF DISPLAY
$NOT USED

INUMBER OF FARMS RECEIVED

3 16 RIT PARMSy LO HI ORDER
FPASSED TO EXECUTE BLOCKS

iPAD RITS FOR CARRIAGE RETURN
$SPEED RYTE FOR TERMINAL 1/0
# ERROR COUNT (MAX $FF)

= ECHO /NO ECHOy BIT 6 = CTL 0 TOGGLE SW

=X+ 1
=CRT INy & =TTY
*=%+1

k=k+1

K=k 1
K=k+1
K=kt 1

REG'S FOLLOW

k=%+1
X=X+l

s TERMINAL ECHO FLAG

INy § = TTY OUTy 4 = CRT OQUT
$OUTFUT FLAGS

FKEYBOARD SHIFT FLAG

s TRACE VELOCITY (O0=SINGLE STEF)
FSTORE LAST MONITOR COMMAND
$MAX REC LENGTH FOR MEM DUMF

$FROG CTR



SUPERMON FROGRAM. ..., PAGE 0002

LINE

0057
0058
0059
Q00460
0061
0062
0063
Q064
0065
0046
Q067
0068
00469
0070
0071
0072
0073
0074
0075
Q076
0077
0078
Q079
0080
0081
0082
0083
0084
0083
0086
0087
0088
0089
0090
Q091
0092
0093
0094
Q095
0094
0097
0098
0099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111

¥ LOC

AGSR
ALSE
ALSTD

ASGE

ASTF
AL60
AL60
ALL0
AbLL0

ALL3

AbLLSL
ALLY
AL6C
ALLF
AL72
AL72
A672
AL72
A674
Ab76
AL78
AL78
AL7A
AL7A
AL7C
ALT7E
ALB0
A680
ALBO
AL80
ALB0O
A6B0
A680
ALBO
A680
AL80
A680
A680
ALBO
-A680
8000
8003
8006
8009
800C
800F
800F
800F
800F
8010
8011
8012
8013
8014
8017

4aCc
20
20
20
4C

08
48
8A
48
BA
EBD
29

CORE

7C
FF
4A
71

04
10

8B
80
81
81

01

LINE
SR X=k+1
FR k=Kt 1
AR - k=Xl
XK K=%+1
YR K=kt

Vo B
3 I/0 VECTORS FOLIL.OW

H
JINVEC k=43

OUTVEC Xx=%+3
INSVEC X=%+3
URSVEE X=X+3
URCVEC X=%+3
SCNVEC k=X+3

FSTACK
FFLAGS
§AREG
i XREG
FYREG

$ IN CHAR

$0UT CHAR

§IN STATUS

FUNRECOGNIZED SYNTAX VECTOR .
FUNRECOGNIZED CMD/ERROR VECTOR
$SCAN ON~ROARD DISPLAY

y
# TRACEs INTERRUFT VECTORS

L

EXEVEC ¥=X+2
TRCVEC Xk=X+2
UBRKVC X¥=X+2
URRKYV  =UBRKVC
UIRQVC X=Xx+2
UIRRY =UIRQVC
NMIVEC X=X+2
RSTVEC X=X+2
IRQUVEC X=xXx+2

¢

]
#1/0 REG DEFINITI?N&

FADA =$A4400 04 MQ
FEOA =$A402 W ¥
OR3A=$AC01
DIR3A=0R3A+2
OR1E=%$A000

DDR1B=$A002
FCRL  =$A00C

MONITOR MAINLINE

w> @r wv

*=$8000
MONITR JMP MONENT
WARM JSR GETCOM
JBR DISFAT
JBR ERMSG
JMF WARM

i e> e Er

ROERK PHF
FHA
TXA
FHA
T8X
LOA $104sX
AND #$10

i EXEC CMD ALTERNATE INVEC
$ TRACE

C$USER BRK AFTER MONITOR

FUSER NON-BRK IRQ AFTER MONITOR

FNMI
FRESET
FIRQ

FKEYBOARD/DISFLAY
$GERIAL 1/0

$WFy DRONy DROFF

sDATA DIRECTION FOR SAME

i POR/TAFE REMOTE

FINIT -6y CLDy GET ACCESS

FGET COMMAND + PARMS (0-3) )
sDISFATCH CMDyPARMS TO EXEC BLKS
sDISP ER MSG IF CARRY SET

FAND CONTINUE

TRACE AND INTERRUPT ROUTINES

#IRQ OR BRK 7

FFICK UP FLAGS



PN

SUFERMON PROGRAM. ...+ FAGE 0003

LINE

0112
0113
0114
0115
0116
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0158
0156
0157
0158
0159
0160
0161
0162
01463
0164
0165
0166

$ LOC

8019
801B
801C
801D
801E
801F
8022
8023
8024
8025
8026
8029
802C
8020
8030
8032
8035
8034
8039
803A
8030
8040
8042
8045
8047
804h
804D
804E
8051
8053
8053
8053
8053
8053
8054
8057
805A
805D
805E
8061
8064
8067
806A
806D
806E
804F
8072
8074
8077
8074
807C
807F
8082
8085
8088

FO

AA
68
28
60
68
AA
68
28
6C
20
38
20
A?
4Cc
08
20
38
20
EE
no
EE
A9
4C
20
18
20
AP

CODE

07

Fé

F8
86

64
31

53
86

64
59
03
5A
33
53
86

64
30

n3

4D

37

47
03
an
SE
SF

04
FF

05
FF
54
03
5C
02

05

FF

FF
8B

80
80
8K

80
AS

Ab

80
8R

80

80
83
8A
Ab
Ab
Ab
01

Ab
o1

Ab
Ab

01
01

LINE

DETERK

DETIRQ

SVIRQ

USRENT

SGVERK

DIsF

SAVINT

BEQ
FLA
TAX
PLA
PLP
JMF
FLA
TAX
FLA
PLF
JMP
JSR
SEC
JSR
LDA
JMF
FHF
JSR
SEC
JSR
INC
ENE
INC
LDA
JMF
JSR
cLe
JSR
LDA

FHA
JSR
JSR
JSR
FLA
JSR
JMF
8TA
8TX
8TY
T8X
CcLD
LDA
AlC
STA
LDA
ADRC
8TA
LDA
8TA
L0A
STA

DETIRQ

($FFF&)

($FFF8)
ACCESS

SAVINT
$#1
IDISF

ACCESS

SAVINT
FCLR
*x+5
PCHR
%3
IDISF
ACCESS

SAVINT
$0

INTRFT CODES O

1
2
3

DROFF
CRLF
OFCCOM

OUTCHR
WARM
AR

XR

YR

$104sX
¥$FF
PCLR
$105,X
#$FF
FCHR
$103+X
FR
$102,X
$105sX

Bt oHoB

$ BRK

§IRQ (NON BRK)

FSAVE REGS AND DISFLAY CODE

FUSER ENTRY

ERK

IRQ

NMI

USER ENTRY
30UT FCy INTRFT CODE (FROM A)
$STOF NMI‘S

$SAVE USER REGS AFTER INTRFT



SUFERMON FROGRAM. ...+ PAGE 0004

LINE # LOC CODE LINE
01647 8088 ED 01 O1

0168 80BE 9D 04 01

0169 8091 ES8

0170 8092 ES8

0171 8093 ES8

0172 8094 94

0173 8095 ES8

0174 8096 ES8

0175 8097 B8E SR A6

0176 8B09A 60

0177 8098 20 86 8E SUNMI
Q178 BO%E 38

0179 809F 20 64 80

0180 80A2 20 13 80

0181 B0AS AD 56 Ab

0182 80A8 DO 05

0183 80AA A9 32

0184 80AC 4C 93 80

0185 8O0AF 20 37 83 TUNZ -
0186  80B2 AD 3D A6

0187 8OBS 20 4A 83

0188 8O0R8 20 SA 83

0189 8ORE 90 10

0190 B8OBD 4C 03 80

0191 80CO 20 86 8B TRCOFF
0192 80C3 38

0193 80C4 20 464 80

0194 80C7 20 D3 80

0195 80CA 6C 74 Ab

0196 80CD 20 E4 80 TRACON
0197 8000 AC FD 83

0198 8003 AD 01 AC DROFF
0199 80D6 29 DF

0200 8008 09 10

0201 80DA 8D 01 AC

0202 80Dk AD 03 AC

0203 80E0 09 30

0204 80E2 DO OF

0205 80E4 AD 01 AC DERON
0206 B8OE7 29 EF

0207 8O0E9? 09 20

0208 80ER 8D 01 AC

0209 80EE AD 03 AC

0210 80F1 09 30

0211 80F3 8D 03 AC

0212 80F6 AD 03 AC DENEW
0213 80F9 29 CF

0214 80FER 8D 03 AC

0215 B8OFE &0

0216 B8OFF H
0217 80FF i GETCO
0218 80FF i
0219 8OFF 20 4L 83 GETCOM
0220 8102 A9 2E

0221 8104 20 47 8A

LDA
8TA
INX
INX
INX
XS
INX
INX
STX
RTS
JBR
SEC
NELS
JSK
LDA
ENE
LDA
JMP
JSBR
LDA
JBK
JSR
BCC
JMP
JBR
SEC
JSK
JBR
JHF
JBR
JMF
LDA
AND
ORA
8TA
LDA
ORA
ENE
LDA
AND
ORA
STA
LDA
ORA
STA
LDA
AND
8TA
RTS

M -
JEBR

LA
JSR

$101sX
$104,X

SR
ACCESS

SAVINT
NROFF
TV
TUNZ
#2
IDISF
OFCCOM
AR
ORCRLF
LELAY
TRACON
WARM
ACCESS

SAVINT
OBOFF
(TRCVEC)
DERON
GOLENTH+3
OR3A
$$DF
410
OR3A
DOR3A
430
DENEW-3
OR3A
*$$EF
$$20
OR3A
DOR3A
#4$30
DOR3A
NOR3A
#$CF
DOR3A

STRACE IF TV NE O

FSTOF NMI’S

FTRACE WITH DELAY
sDISPLAY ACC
FGTOF IF KEY ENTERED

sOISARLE NMIS

FAND GO TO SPECIAL TRACE

SENARLE NMI‘S

FAND RESUME (NO WRITE FROT)
sFULSE DERUG OFF

FRELEASE FLIF FLOF 50 KEY WORKS
#+FULSE DERUG ON

$RELEASE FLIF FLOF

GET COMMAND AND 0-3 FARMS

CRLF
¥
OUTCHR

sPROMPT



SUFERMON FROGRAM+++ 4+ FAGE 0005

LINE

0222
0223
0224
0229
0226
0227
0228
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241
0242
0243
0244
0245
0246
0247
0248
0249
0250
0241
0252

0252

0252
0253

254
0255
0256
0257
0258
0259
0260
0261
0262
0263
0264
0265
0266
02467
0268
0269
0270
0271
0272
0273
0274

# LOC

8107
810A
810C
810E
8110
8112
8114
8114
8116
8118
811A
811C
811E
8120
8123
8126
8129
812C
812F
8131
8133
8134
8135
8138
813k
8130
813E
8141
8143
8145
8147
8148
8149
8144
814A
8144
814A
814C
814E
8151
8154
8156
8159

815B

815n
- 8160
8162
8164
8167
8169
816K
816E
8171
8171
8171

20
FO
ce

ce
FO

ce
FoO
ce
FO
ce
Fo
an
20
20
20
AC
A9
10
0A
0A
sn
20
FO
18
&I
29
09
10
FF
FF
FF

CODE

1E
F3
7F
F7
00
F3

53
1K
59
17
AC
oF
a7
42
08
08
20
01
02

57
1R
c2

57
OF
10
ne

8A

Ab
83
82
82

)

al

Ab
84

Ab -

Ab

Ab

83

84

86

87
Ab

LINE

GETC1  JSR
EEQ
CMF
REQ
CMF
‘BEQ

# L+SeU NEED

CMFP
REQ
CMF
REQ
CMF
REQ
STOCOM STA
JER
JSR
JER
JMF
HASHL.  LDA
EFL
HASHUS ASL
ASL
8TA
JSR
EEQ
cLe
ALC
AND
ORA
EFL

INCHR
GETCOM
#$7F
GETC1
#0
GETC1

$'S8
HASHUS
$#U
HASHUS
L
HASHL
LETCOM
SFACE
PSHOVE
FSHOVE
FARM
#$01
HASHUSG+2
A

A
LETCOM
INCHR
GETCOM

LETCOM
#$0F
$#$10
STOCOM

$ CARRIAGE RETURN?T
s DELETE?

FNULLT

TO BE HASHED 2 BYTES TO ONE

# ZERO FARMS

$AND GO GET PARMS
sHASH LOAD CMDS TO ONE RYTE

$HASH ‘USER’ CMDS TO ONE BYTE A
U0 = $14 THRU U7 =3%1R

$GET SECOND
$CARRIAGE RETURN?

+RYT $FFs$FFy$FF iNOT USED

a .

’

$DISPFATCH TO EXEC BLK OFARM» 1FARM» 2FARMs OR 3FARM

H
DISFAT CHMF
ENE
LDA
LOX
ENE
JHF
M12 CFPX
ENE
JMF
M13 CFX
ENE
JHF
M14 CFX
ENE
JMF
HIFN JMF

400
HIFN
LSTCOM
FARNR
M12
RZFARM
$#4$01
M13
B1FARM
#$02
M14
B2FARM
#$03
HIFN
B3FARM
(URSVEC+1)

$C/7R IF OK ELSE URSVEC

#0 PARM BLOCK
$ 1FARM BLOCK
#2 PARM BLOCK

#3 PARM BLOCK
FELSE UNREC SYNTAX VECTOR

;
3 ERMSG — PRINT ACC IN HEX IF CARRY SET
§



SUPERMON FROGRAM.. ... .FAGE 0006

LINE # LOC CODE LINE
0275 8171 90 44  ERMSG BCC M15

0276 8173 48 FHA

0277 8174 20 4D 83 JSK CRLF

0278 8177 A9 45 LDA #'E

0279 8179 20 47 8A JSR OUTCHR
0280 817C A9 52 LDA #'R

0281 BI7E 20 47 BA JSR OUTCHR
0282 8181 20 42 83 JSR SFACE
0283 8184 68 PLA

0284 8185 4C FA 82 JHF OUTBYT
0285 8188 ;

0286 8188 $ SAVER -~ SAVE ALL REG’S + FLAGS ON STACK
0287 8188 # RETURN WITH FrAsXsY UNCHANGED
0288 8188 } STACK HAS  FLAGS»ArXsY FUSHED
0289 8188 08 SAVER FHP. ¥
0290 8189 48 FHA ;
0291 8184 48 FHA ;
0292 8188 48 ' FHA

0293 818C 08 PHP

0294 818D 48 FHA

0295 B1BE B8A TXA

0296 B18F 48 FHA

0297 8190 BA TSX.

0298 8191 ED 09 01 LDA $0109,X
0299 8194 90 05 O1 STA $0105sX
0300 8197 BI 07 01 LDA $0107+X
0301 8194 9D 09 01 STA $0109+X
0302 8190 BD 01 O1, LDA $0101,X
0303 81A0 9D 07 01 STA $0107,X
0304 81A3 ED 08 01 LDA $0108sX
0305 B1A6 9D 04 O1 STA $0104sX
0306 B1A9 BD 06 01 LDA $0106sX
0307 81AC 9D 08 01 STA $0108sX
0308 81AF 98 YA
0309 81BO 9D 04 01 STA $0106sX
0310 B81B3 48 » FLA

0311 81B4  AA TAX

0312 81BS 68 FLA

0313 81R6 28 FLP

0314 B81B7 40 M15  RTS

0315 81R8 $ RESTORE EXCEFT AsF
0316 81B8 08 RESXAF FHP

0317 B81B? BA ' TSX

0318 81BA 9D 04 01 STA $0104,X
0319 81BD 28 PLP

0320 B1EE 3 RESTORE EXCEFT F
0321 B1BE 08 RESXF  FHF

0322 B1BF 68 PLA

0323 81CO BA TSX

0324 BI1C1 9D 04 01 STA $0104,X
0325 81C4 , i} RESTORE ALL 100%
0326 81C4 68 RESALL FLA

0327 81C5 A8 TAY

0328 81C6 68 FLA

0329 81C7 AA TAX



SUFERMON FROGRAM..+ .0 FAGE 0007

LINE # 1OC CODE LINE

0330 81C8 68 FLA

0331 81C9? 28 FLF

0332 B81CA 60 RTS

0333 81CR i

0334 8ICE # MONITOR UTILITIES

0335 8I1CE H

0336 81CB C? 20 ADVCK  CMF #$20 P SPACET

0337 81CD FO 02 REQ Ml

0338 8ICF C9 3E CMF #7 $FWD ARROW?

0339 8101 38 M1 SEC

0340 8102 60 RTS

0341 81D3 20 FA 82 ORCMIN JSR OUTEYT 0UT EBYTEy OUT COMMAy IN RYTE
0342 81Né6 20 3A 83 COMINE JSR COMMA §0UT COMMAy IN RBYTE
0343 8109 20 1R 8A INRYTE JSR INCHR

0344 8IDC 20 75 82 JBR ASCNIE

0345 81DF RO 14 RCS OUTA4

0346 B8lE1 OA ASL A

0347 B81E2 O0A ASL A

0348 8lE3 O0A ASL A

0349 8lE4 04 ASL A

Q350 BI1ES 8D 33 Aé STA SCR3

03%1  B81E8 20 1R 84 JSR INCHR

0352 B1ER 20 75 82 JER AGCNIE

0353 B8I1EE BO 11 BRCS OUT2

0354 B81F0 OD 33 A6 ORA 8CR3

0355 81F3 18 Goow CLC

0356 81F4 60 RTS

0357 81FS C? 3A ouT4 CMF #73 JCOLON 7

0358 B81F7 DO 05 BNE 0OUT1

0359 81F? 20 1k 8A JER INCHR

0360 BIFC DO FS ENE GOOD $ CARRIAGE RETURN?
0361 BIFE E8 ouTi CcLV

0362 B81FF 50 03 BVUC CRCHK

0363 8201 2C 04 82 ouT2 RIT CRCHK

0364 8204 C9 OD CRCHK  CMP #$0D $CHECK FOR C/R
0365 8206 38 SEC

0366 8207 60 RTS

0367 8208 A2 10 FSHOVE LDX #$10 iFUSH FARMS DOWN
0368 B820A OE 4A Aé FRM10 ASL FP3L

0369 820D 2E 4R Ab ROL F3H

0370 8210 2E 4AC Ab ROL P2L

0371 8213 2E 4D Aé ROL P2H

0372 8216 2E AE A6 ) ROL. F1L

0373 8219 2E 4F A6 ROL F1H

0374 821C Ca DEX

0375 8210 DO ER BNE FRM10

0376 821F 60 RTS

0377 8220 20 88 81 FARM JSR SAVER $GET FARMS - RETURN ON C/R OR
0378 8223 A? 00 LDA #0

0379 8225 8D 49 Ab STA FARNR

0380 8228 8D 33 Ab6 STA SCR3

0381 822r 20 08 82 FM1 JSR PSHOVE
0382 B822E 20 1E 8A FARFIL JSR INCHR
0383 8231 C? 2C CMF #7y $VALID DELIMITERS - »

0384 8233 FO 04 BEQ M21

ERR



SUPERMON FROGRAM+ ...+ FAGE 0008

LINE

0385
0386
0387
0388
0389
0390
0391
0392
0393
0394
0395
0396
0397
0398
0399
0400
0401
0402
0403
0404
0405
0406
0407
0408
0409
0410
0411
0412
0413
0414
0415
0416
0417
0418
0419
0420
0421
0422
0423
0424
0425
0426
0427
0428
0429
0430
0431
0432
0433
0434
0435
0436
0437
0438
0439

¥ LOC

8235
8237
8239
823K
B823E
8241
8244
8246
8248
8244
8240
824F
8251
8254
8257
g258
825A
8250
8260
8262
8265
8267
826A
8260
B26F
8271
8272
8275
8277
8279
827k
8270
827F
8281
8283
8285
8287
8289
828R
828C
8280
828F
8291
8292
8293
8296
8298
829K
829C
829F
8241
8244
82A6
82A7
82AA

ce
0o

2
a

8E
EE

EO
no
FO
20
BO

2
o133
2€
Ca
o
on
an

8n

CODE

20
11
FF
33
49

. 49

03
E3
in
75
18
04
44
4R

F7
4A
44
FF
33
c7
33
03
49
oD

E8
on
19
30
oc
47
08
41
08
3A
06
30

37
OF

4A
03
4R

Ab
Ab
Ab

Ab
Ab

Ab
Ab

Ab
Ab

Ab

81

Ab

Ab

Ab

Ab

Ab

LINE

M27
M28

M29
INCF3

P28CR

F3SCR

CMF
ENE
LoX
8TX
INC
LIDX
CFX
EBNE
BEQ
JER
RCS
LIOX
ASL
ROL.
DEX
BNE
ORA
STA
LDA
8TA
EBNE
RIT
EEQ
INC
CMF
CLC
JMF
CHMF
BEQ
CMF
EBCC
CHF
ECS
CMF
ECS
CHP
ECC
CMF
SEC
RTS
SEC
AND
CLC
RTS
INC
ENE
INC
RTS
LIX
8TX
LnX
8TX
RTS
LDX
8TX

¥ -
M22
$#$FF
SCR3
FARNR
FARNR
$4$03
FM1
M24
ASCNIEB
M24
$4
P3L
F3H

M23
FaL
F3L
$4FF
SCR3
FARFIL
SCR3
M25
FARNR
$$0D

RESXAF
¥$$0D
M29
$#0
M26
6
M26
$'A
M27
L
M28
$0

¥$37
$$0F

P3L
*+5
F3H

FaH
$FF
P2L
$FE

P3H
$FF

sC/R?

$CARRY SET - NON HEX

s INCREMENT F3 (16 EBITS)

$MOVE F2 TO FE»FF

$MOVE F3 TO FE FF



SUFERMON FROGRAM.+ 44+ FAGE 0009

LINE # LOC CODE L. INE

0440 82AC AE 4A A6 LIDX F3L

0441 B2AF 86 FE 8TX $FE

0442 B82R1 60 RTS

0443 8282 E6é6 FE INCCMF INC $FE $ INCREM FEyFFy COMFARE TO F3
0444 82RB4 DO 14 BENE COMFAR

0445 B82R6 E6 FF INC $FF

04446 B82B8 DO 10 WRAF BNE COMFAR PTEST FOR WRAF AROUND
0447 B82RA 2C ED 82 RIT EXWRAF

0448 82RD 60 EXWRAF RTS

0449 B2BE AS FE DECCMF LDA $FE FUECREM FEyFF AND COMPARE TO P32
0450 82C0 DO 06 BNE M32

0451 82C2 AY FF LA $FF

0452 8204 FO F2 REQ WRAF

0453 82C6 C6 FF DEC &FF

0454 82C8 Cé6 FE M32 DEC $FE

0455 82CA 20 88 81 COMFAR JBR SAVER s COMPARE FEYFF TO F3
0456 82CDh AL FF LA $FF

0457 82CF CD 4B Ab CMF F3H

0458 8202 DO 05 BNE EXITCF

0459 8204 AS FE LA $FE

0460 82Dé6 CI 4A A6 CMF P 3L

0461 8209 B8 EXITCF CLV

04462 82DA 4C BE 81 JMF RESXF

046% 8200 08 CHKSAD FHF 516 BIT CKSUM IN SCRé6»7
0464 B82DE 48 FHA

0465 82DF 18 cLeC

0466 B8REO 6D 36 Ab AlIC SCRé

0467 BRE3 8D 36 A6 STA SCR6

0468 82E6 90 03 BCC M33

0469 BR2E8 EE 37 Aé INC SCR7

0470 BRER 68 M33 FLA

0471 82EC 28 FLF

0472 82ED &0 RTS

0473 82EE AD S9 Aé OUTFC LDA PCLR FOUTFUT FC

0474 B82F1 AE SA Aé LOX FCHR

0475 B2F4 48 OUTXAH FHA

0476 8B2F5 BA TXA

0477 82F6 20 FA 82 JBR QUTRYT

0478 B82F9? &8 FLA

0479 82FA 48 OUTRYT FHA sOUTFUT 2 HEX DIGS FROM A
0480 B82FEB 48 FHA

0481 82FC 44 LGSR A

0482 B82FD 44 LSR A

0483 82FE 4A LSR A

0484 82FF 44 LSR A

0485 8300 20 44 8A JSR NEASOC

0486 8303 68 FLA

0487 8304 20 44 8aA JER NERASOC

0488 8307 68 FLA

0489 8308 &0 RTS

0490 8309 29 OF NIRASC AND #$0F sNIRBLE IN A TO ASCII IN
0491 830B C9 0OA CMF #$0A #LINE FEED :
0492 8300 RO 04 BCS NIBALF i

0493 B830F &9 30 ADC #$30

0494 8311 90 02 RCC EXITNE



SUFERMON FPROGRAM. .+« FAGE 0010

LINE

0493
0496
0497
0498
0499
0500
0501
0502
0503
0504
0505
0506
0507
0508
0509
0510
0511
0512
0513
0514
0515
0516
0517
0518
0519
0520
0521
0522
0523
0524
0525
0526
08527
0528
0529
0530
0531
0532
0533
0534
0535
0536
0537
0538
0539
0540
0541
0542
0543
0544
0545
0546
0547
0548
0549

$ L.0C

8313
8315
8316
8319
8318
831D
8320
8322
8325
8328
832K
832E
8330
8333
8336
8337
833A
833R
8330
833F
8342
8343
8345
8348
8349
834A
834D
834E
8350
8353
8355
8358
8359
8354
835D
8360
8362
8365
8368
836K
834E
836F
8371
8374
8377
8379
837C
837E
8381
8383
8386
8386
8386
8386
8389

20
?0

CORE

36

an
FF
FE
Fa
3F
47
3A
36
FA
00
36
37
EE
2C

06
42

20
47

Fa

on
47
0A
47

92
06

83

8A

Ab
Ab

81

83

LINE

NIRALF ADC

EXITNE RTS

CRLFSZ JBR

QUTSZ  LIDX

LA

JHF

ouTaM  LDA

S

OCMCK - SR

LDA

JMF

ZERCK LDA

6Th

8TA

RTS

OPCCOM JSR

coMMAa  FHA

LIA

BNE

SPC2 JER

SPACE  FHA

Loa

SPCF3  JSR

FLA

RTS

OBCRLF JSR

CRLF FHA

LIA

JER

LA

JBR

PLA

RTS

DELAY LDX

oL JER

LA

SThA

5TA

nLyi ASL

- ROL

DEX

BNE

nLy2 JER

JER

BCS

INC

BNE

INC

ENE

DLYO JMP

i INSTAT -~
i KYSTATy

¥$36

CRLF
$FF
$FE
OUTXAH
$'7
OUTCHR
COMMA
SCRé
OQUTBYT
$0
SCR6
SCR7

QUTFC

L 2
SFCF3
SFACE

#4620
OUTCHR

ODUTBYT

#$0D
OQUTCHR
#$0A
OUTCHR

TV
SAVER
B$FF
SCRY
SCR8
SCRB
SCRY

DLyt
TJSCNY
INSTAT
nLyYo
SCR8
*+5
SCR9?
nLyz2
RESXF

$FRINT CRLFy FFy FE

FOUT COMMAy CKSUM LO

FINIT CHECKSUM

JFC OUT, COMMA OUT
FCOMMA OUT

_F2 SFACES OUT

i1 SPACE OQUT

$ SFACE

FRYTE OUTy» CRLF OUT

FLINE FEED

FRELAY DEFENDS ON TV

§ (BCRPy8)=FFFF-2%%X

$SCAN DISFPLAY

$SEE IF KEY DOWN

FSCAN 2kxX+1 TIMES

SEE IF KEY DOWNs RESULT IN CARRY

TSTAT RETURN IMMEDIATELY W/STATUS

3 INSTAT WAITS FOR RELEASE

INSTAT JSR
RBRCC

INJIGY
INST2



SUPERMON FROGRAM......FPAGE 0011

LINE

0550
03551
0552
LIRS
0554
0555
0306
0557
0558
0559
0560
0561
0562
0563
0564
0565
05466
0567
0568
0569
0570
0571
0572
0573
0574
0575
0576
0577
0578
0579
0580
0581
0582
0583
0584
0585
0a86
on87
0588
0589
0590
0591
0592
0593
0594
0595
05926
0597
0598
0599
0600
0601
0602
0603
0604

% LOC

838R
838E
8390
8391
8392
8395
8395
8395
8395
8399
8395
8395
8395
8397
8399
839C
839E
83A1
8344
83A7
83AA
83aC
83AF
83E2
83E4
83R7
B83RA
83RD
83RF
83C1
8302
83C3
83C6
83Cc8
83CA
83CR
83Ccn
83CF
8302
8305
8305
8308
830R
83DE
83E1
83E4
83E6
83E9?
83ER
83ED
83F0
83F2
83F3
83F5
83F7

20
BO
38
60
4C

CODE

P2
FE

67

52

(93]

83

Ab

83

8A
83
82
81

Ab
81

Ab

Ab
Ab

81

83

8A
83
83
Ab
81

Ab

81

83

LINE

INSTL  JSR
BRCS
SEC
INSTZ RTS
INJISV JUMF

. W e N

BZPARM=X

INJISY
INST1

CINSVEC+L)

k¥ EXECUTE BLOCKS RBEGIN HERE

3 ZERO FARM COMMANDS

14
REGZ  CMFP
BNE
RGEACK JSK
LIA
JSR
JSK
JBR
JSR
BCS
8TA
JSR
BCS
STA
LDA
STA
BCC
NH3  BNE
EXITRG CLC
EXRGF1 RTS
NOTCR  JSK
BNE
M34  LDY
M35 INY
CRY
BEQ
JSR
NXTRG LDA
5 OUTFUT 3
JSR
JSR
JSR
LDA
JSR
BCS
STA
BCC
M36  EEQ
JSR
BEQ
RTS
GOZ  CMP
ENE
602  JSK

¥R sNISH REGISTERS
GOz FFCySyFrArXeY
CRLF

$'F

OUTCHR

SFACE

OUTPC

COMINE

NH3

SCR4

INRYTE

NH3

FCLR

SCR4

FCHR

M34

NOTCR

ADVCK
EXRGF1
#0

#6

RGEBACK

CRLF

RGNAM~1»Y $GET REG NAME
SPACES TO LINE UF DISFLAY
OQUTCHR

SPACE

SPC2

PCHR» Y

ORCMIN

M36

PCHRyY

M35

EXITRG

ADVCK

M35

6
LFPZR
CRLF



SUPERMON FROGRAM. .+ v+ «PAGE 0012

LINE

0605
0606
0607
0608
0609
0610
0611
0612
0613
0614
0615
0616
0617
0618
0619
0620
0621
0622
0623
0624
0625
0626
0627
0628
0629
0630
0631
0632
0633
0634
0635
0636
0637
0638
0639
0640
0641
0642
0643
0644
0645
0646
0647
0648
0649
0650
0651
0652
0653
0654
0655
0656
06%57
0658
0659

# LOC

83FA
83F D
8400
8401
8404
8405
8408
8409
840C
840N
8410
8413
8416
8417
8419
841K
841E
8421
8424
8426
8429
842C
842F
8431
8433
8436
8438
843A
8430
843F
8440
8443
8444
8449
B844R
844D
8450
8452
8454
8457
8459
845K
8450
845F
8461
84464
8466
84468
B46A
8441
8470
8473
8475
8478
8474A

20
AE
A
Al
48
AD
48
Al
48
AC
AE
AD
40
co
FoO
AC

20
A9
8n
20
2

ce
no
20
BO
no
Al

38

85

o1

FO

20

cn

CODE

?C

SR

4n

G2
1E
3R
F9
Al
Sé

30

ne
14
37

8B
Ab

Ab
Ab
Ab
Ab

Ab
Ab

84
81
83

Ab
83
8A

84

Ab

81
Ab
84

84

84

Ab

2 A6

82
Ab

81

Ab

LINE
GOL1ENT

NR10O

LFZE

LFZ
LF1

EXITLF

NUREC

MOREL!

LFPul

JEKR
Lnx
X8
LDOA
FHA
LUA
FHA
LA
FHA
Loy
LIX
LDA
RTI
CMF
REQ
JHF
JSR
JSR
LDA
STA
JGR
JSR
CMP
BNE
JSR
BCS
BNE
LDA
REQ
SEC
JMP
5TA
JSR
BCS
STA
JOR
RBCYH
STA
JSR
RCS
Loy
STA
CMF
REQ
LIA
AND
CMF
BEQ
INC
JSR
DEC
BNE
JBR
RCS
CMF

NACCES
SR

PCHR
FCLR
FR

YR
XR
AR

¥511
X+
DEFZ
SAVER
CRLF
#0
ERCNT
ZERCK
INCHR
$$3B
LF1
LDBYTE
TAFERR
NUREC
ERCNT
*+3

RESXAF
RC
LIBYTE
TAPERK
$FF
LOEYTE
LFZ
$FE
LDEYTE
TAFERR
#0

($FE)»Y
($FE)»Y

LFGD
ERCNT
#$0F
#$0F
*+5
ERCNT
INCCHMF
RC
MORED
INRYTE
TAFERR
SCR7

FWRITE FROT MONITOR RAM
JRESTORE REGS

FLOAD FPAFER TAFE

$GEMI COLON

$ERRORS 7



SUFERMON FROGRAM. ...+ FPAGE 0013

LINE # LOC CODE LINE

0660 8471 DO OC BNE RADDY

0661 847F 20 D9 81 JBROINBYTE

0662 8482 BO 0A ECS TAFERR

0663 8484 CD 36 Ab CMF SCRé

0664 8487 FO AO REQ LFZ

0665 8489 DO 03 BNE TAFERR # (ALWAYS)

0666 848 20 D9 81 BADDY JSR INRYTE
0667 B4BE Al 52 A TAFERR LDA ERCNT

0668 8491 29 FO ANID #$F0

0669 8493 (C? FO CMF #$FO0

0670 849G FO 92 REQ LFZ

0671 8497 AD 52 Ab LDA ERCNT

0672 8494 69 10 ADC #%$10

0673 849C 8D 52 A6 STA ERCNT

0674 BAYF DO 88 BNE LFZ

0675 84A1 20 D9 81 LLORYTE JSR INRYTE

0676 8444 4C DD 82 JMF CHKSAD

0677 8B4A7 C9 44 DEFZ CMF #°D JDEFOSITy O FARM — USE (OLIND
0678 8449 DO 03 ENE MEMZ

0679 8AAR 4AC E1 84 JMF NEWLN

0680 B84AE C9 4D MEMZ CMFP #°M $MEMy O FPARM -~ USE (OLID
0681 B4BO DO 03 ENE VERZ

0682 84R2 4AC 17 89 JMF NEWLOC

0683 84BS C9 T6 VERZ CMF #°V $VERIFYs O FPARM - USE (OLID
0684 84B7 DO OD ENE L1ZE # +eos DO 8 BYTES (LIKE VER 1 FARM)
0685 B4R? AS FE LDA $FE

0686 B4RE 8D 4A Ab STA FP3L

0687 BARE AS FF LA $FF

0688 84C0 8D 4R Aé STA P3H

0689 B4C3 4C 94 80 JMF VER1+4

0690 84C6 C9 12 L1ZE CHF #%$12 #LOAD KIMy ZERO FARM
0691 84C8 DO 05 EBNE L2ZE

0692 84CA A0 00 LOY #0 FMODE = KIM

0693 B84CC 4C 78 8C L1J JMF LENTRY 60 TO CASSETTE ROUTINE
0694 84CF C9 13 L2ZE CMF #$13 FLOAD HSy ZERO FARM
0695 84D1 DO 04 BNE EZFARM

0696 8403 A0 80 LOY #$80 $MODE = HS

0697 84DS DO FS ENE L1J i (ALWAYS)

0698 8407 6C 6D A EZPARM JMF (URCVEC+1) SELSE UNREC COMMAND
0699 84DA BLFARM=X

0700 84DA H

0701  84DA $ 1 FARAMETER COMMAND EXEC RLOCKS

0702 84DA 14

0703 84DA (9 44 DEF1 CMF %D $DEFOSITy 1 FARM

0704 84pC DO 32 ENE MEM1

0705 84DE 20 A7 82 JSR F38CR

0706 84E1 20 16 83 NEWLN JSR CRLFSZ

0707 B4E4 A0 00 Loy #0

0708 84ES6 2 08 LDX #8

0709 84E8 20 42 83 DEFRYT JSR SFACE

0710 B84EE 20 D9 81 JSR INBYTE

0711 B84EE RO 11 BCS NH41

0712 B84F0 91 FE STA ($FE)»Y

0713 84F2 Il FE CMF (SFE)»Y SVERIFY

0714 84F4 FO 03 REQ DEFN



SUFERMON FROGRAM. .+ o« FAGE 0014

LINE

0715
0716
0717
0718
0719
0720
0721
0722
0723
0724
0725
0726
0727
0728
0729
0730
0731
0732
0733
0734
07345
0736
0737
0738
0739
0740
0741
0742
0743
0744
0745
0746
0747
0748
0749
0730
07351
0752
0763
0754
0755
0756
0757
0758
Q749
0760
0761
0762
0763
0764
0765
0746
07467
0768
0769

% LOC

84F &
84F9
84FC
84FD
8AFF
8501
8503
8505
8507
8509
8500
850E
850F
8510
8512
8514
8517
a%1a
851D
851F
8521
8524
8526
8528
8524
8520
852E
8%31
8534
8535
8537
8539
853k
853N
8G3F
%41
8543
8545
8547
8549
834K
854D
854F
8551
8553
8554
8555
8558
8559
8558
855N
855E
8560
8562
8564

20

CODE

20
B2

E®
EO
(93]
20
AC
Fo
42
ER

AN
63
A7
16
3A
00
FE
D3
11
00
FE
FE
03
20
B2

EOQ
3E
04
3C
ng
20
EE
3E
EA
28
10
3C
06
20
16

BE

BC
FE

08
FE
oz
FF

83
82

83

82
83
83

81

83
82

82

L.INE

DEFPN

NH41

DEFEC

MEM1

NEWL.OC

NXTL.OC

NHA2

DEFES
PRULOC

LOCFS8

CMP
REQ
CMP
BEQ
CMP
BEQ
CMF
BEQ
SEC
RTS
JBR
CLC
BCC
LDA
cLC
ADC
STA
BCC
INC

ouTaM
INCCMF

DEPBYT
NEWLN
DEFEC

* ¥$20

DEFES
DEFPN
SFACE
DEFN

¥'M

GO1
F3SCR
CRLFSZ
COoMMA
$0
($FE) »Y
OBCMIN
NH42

*0
($FE)»Y
($FE)»Y
NXTLOC
ouTaM
INCCMF

NEWLOC
EXITH1
*+6
$/
NEWLOC

* #$20

NXTLOC
LA
NXTLOC
¥+
LOCF8
#7<
FRVL.OC
%~
LOCMS

DECCMFP

NEWL.OC
$FE

$#$08
$FE
M4z
$FF

STYPE "7 IF NG

FGPACE = FWD

SMEMORY, 1 PARM

JVERIFY MEM

$TYFE 7 AND CONTINUE

FSFACE 7

FBACK ONE RYT

§GO FWD 8 BYTES



SUPERMON FROGRAM. .+« +FPAGE 0015

L INE

0770
0771
0772
0773
0774
0775
0776
0777
0778
0779
0780
0781
0782
0783
0784
0785
0786
0787
0788
0789
0790
0791
0792
0793
0794
0795
0796
0797
0798
0799
0800
0801
0802
0803
0804
08095
0806
0807
0808
0809
0810
0811
0812
0813
0814
0815
0816
0817
0818
0819
0820
0821
0822
0823
0824

$ LOC

8G66
85467
8569
8U6R
8H%6C
8U6E
8570
8572
8574
8575
8577
8578
8579
857K
8570
8580
8583
8585
8l86
8588
8589
8u8e
858C
858F
8590
8593
8596
8598
8594
8590
8540
85Al1
89A3
8946
8I5A9
8GAC
8UAE
85K1
85R4
85R6
8588
8IRE
8SED
8GEF
8aC2
85C3
83C4
85C6
85C7
8uCY
85CA
85CC
85CDH
8500
8501

CODE

AE
FE

08
FE
02
FF
A0
47
19
A
9C
FF
7F

FF

FF
7F

FF

83
8RB

Ab

Ab

Ab
Ab

Ab
Ab
Ab

Ab

Ab

8R

Ab

Ab

L INE

M42

LOCMS

M43
EXITM1

GO1

VER1

JUMF L

CLC
BCC
L.IA
SEC
SRC
8TA
ECS
DEC
CLC
RCC
CLC
RTS
CMF
RNE
JSR
JER
LIX
TXS
LDA
FHA
L.DA
FHA
LDA
FHA
L.DA
JHF
CHF
ENE
LDA
STA
cLe
ADC
STA
LDA
STA
AlC
STA
JMF
CMF
EBNE
LA
CMF
RCS
JSR
ASL
TAY
LDX
TXS
LOA
PHA
LDA
FHA
LoA
FHA
LDA

NEWL.OC
$FE § GO RBACKWD 8 BYTES

$$08
$FE
M43
$FF

NEWLOC

*'G 5 GOy 1 PARM (RTRN ADDR ON 8TK)
VER1 ¥ +++ PARM IS ADDR TO GO TO
CRLF

NACCES FWRITE FROT MONITR RAM

¥$FF $FUSH RETURN ADDR

*$7F
#$FF
F3H

3L

NR10O

'V SVERIFYs 1 FPARM (8 BYTESy CRSUM)
JUMFP 1

F3L

F2L

#407

P3L

F3H

F2H

$0

P3H

VER2+4

$'J # JUMF (JUMF TABLE IN SYS RAM)
L11K

F3L

8 i 0-7 ONLY VALID
JUM2

NACCES FWRITE FROT SYS RAM
A

¥$FF $INIT STK FTR

#$7F $FUSH COLD RETURN
#S$FF

JTABLE+1,Y $GET ADDR FROM TABLE

$FUSH ON STACK
JTABLE Y



SUFERMON FPROGRAM.+ .+« oFAGE 0016

L INE

0825
0826
0827
0828
0829
0830
0831
0832
0833
0834
0835
0836
0837
0838
0839
0840
0841
0842
0843
0844
0845
0846
0847
0848
0849
08O
0851
0852
0853
0854
0855
08lié
0887
0858
0859
0860
0861
0862
0863
0864
0865
0866
0867
0848
084649
0870
0871
0872
o873
0874
0875
0876
0877
0878
0879

¥ LOC

8504
8507
8509
850R
a5nn
85E0
8SE2
85E4
85ES
85E6
H5EY
8SEC
85EF
895F1
85F 3
8SF%S
85F7
85F 9
8UF R
85FE
8600
84602
8403
8606
8607
84608
860A
860C
B46OF
8611
8614
8615
8616
8619
8619
84619
8619
8619
8618
861D
8620
8623
8625
8627
8628
862K
8620
862E
B62F
8631
8633
8636
8639
863C
863E

8n

CODE

08
12
14
00
44
FF
02

08
08

. 78

13
04
80
Eé
57
1R
4A
11
08

4R

oF
OF
01
OF
03

27

10
12
A7
an
01
FE

84

Ab

el

o

82
8¢

Ab

Ab

AC

88

82
Ab

Ab

L INE

L11B

L11C

JUM2

L1l

L21E

WFR1R

N
CHP
ENE
LIy
LDA
CMF
ENE
SEC
RTS
JBR
JSR
JME
CMF
BNE
Loy
BNE
CHe
ENE
LDA
AND
CMF
ROL.
LGSR
ROL.
ASL
AND
EOR
8TA
LDA
STA
CLC
RTS

E1FARM JMFP
E2FPARM=X

U e e e

3TD2

MEM2

VER2

CMF
ENE
JER
LDA
Loy
5TA
DEY
LDA
8TA
CLC
RTS
CMF
EBNE
LDA
STA
JME
CHP
EBNE

NR10O sLOAD UF USER REG’S AND RTI
#4122 sLOAD KIM FMTs 1 PARM

L21B

*0 iMODE = KIM

F3L

$$FF i ID MUST NOT RE FF

*+4

FSHOVE sFIX FARM FOSITION
FSHOVE

LENTRY

#4113 yLOADLl TAFEy HS FMT» 1 FARM
WFRI1E

*#$80 FMODE = HS

L.11C

W FWRITE FPROT USER RAM
E1FPARM

F3L s FIRST DIG I8 1K AROVE Oy
#411 5 SECOND IS 2K AROVE O
L 2¢] # THIRD IS 3K ABOVE 0.
A

F3H

A

A

$#$0F

$40F $0 IS PROTECT

OR3A

#$0F

noR3a

CALC3

2 PARAMETER EXEC EBLOCKS

$$10 $STORE DOURLE RYTE
MEM2

P3SCR

F2H

¥l

($FE)»Y

FaL
($FE) s Y

¥'M CONTINUE MEM SEARCH W/0LD PTR
VER2

F2L

F1l

MEM3C

¥V FVERIFY MEM W/CHKSUMS » 2 PARM
L12R



SUFERMON FROGRAM.....+FAGE 0017

L INE

0880
0881l
0882
0883
0884
0885
0886
0887
0888
0889
0890
0891
082
0893
0894
0893
08946
0897
0898
0899
0900
0901
0902
0203
0904
0905
0906
0907
0908
0909
0910
0911
0912
0913
0?14
0915
0916
0917
0918
0919
0920
0921
0922
0923
0924
0925
0926
0927
0928
0929
0930
0931
0932

0933

0934

$ LOC

8640
8643
86446
B649
864K
864E
8450
8652
869G
8658
86SR
865D
BO6SF
8661
8662
8664
8667
84&6A
866C
864
866E
8671
8473
8675
84676
84678
867K
867E
8681
84684
8487
8688
868A
8468C
B868F
8691
8693
8695
8698
B6FA
869C
869D
86A0
86A3
B6AL
B86A8
846AR
86AE
86E1
86R3
86B6
86R8
86RA
86RD
84RF

20
20
20
A2
20
A0
Bl
20
20
20
70
FO
BO
CA
no

20

AD

20

CODE

9C
2E
16
08
42
00
FE
oo
Fa
B2
11
02
on

E7
25
86
DA

BE
08
03

Fé
25
Al
42
37
Fa

12
oc
ac
FF
Fa
00
E9
1c

73

88
?C
Fa
03
C4
AL
58
0%
58
02
01
30
3k
47

82
83
83
83
82

82
82

83
83

Ab

81
82
86
81
Ab

Ab

AG

8A

LINE

VADDR

va

VacK

Vi

L12E

L12C

SP2E

SF2C

SFEXIT
SP20D

SF2E

SF2F

JER
JBR
JBR
LEBX
JER
LDy
LA
JBR
JER
JER
BVSG
BEQ
BCS
DEX
ENE
JSR
JER
EBCC
cLc
RTS
JER
CPX
BEQ
INX
EFL
JER
JER
JGR
LIX
JSR
RTS
CHF
ENE
LbA
CHF
ENE
LDY
JMF
CMF
ENE
cLe
JSR
JSR
JSR
ECS
JHF
JSR
CHF
ECC
L.DA
ECS
ALDC
STA
LDA
JSR

FR8CR
ZERCK
CRLFSZ
#8
SFACE
#0
($FE) oY
CHKSAD
OUTEYT
INCCMP
V1

*+4

Vi

v2
OCMCK
INSTAT
VADDR

DECCHF
8
X+5

Vi
OCMCK
CRLF
SPACE
SCR7
OUTXAH

#$12
SF2E
FaL
#$FF
L12R=-1
#0
Liip
#$1C
E2FARM

SAVER
P2SCR
DIFFZ
SF20
RESALL
CRLF
MAXRC
SF2E
MAXRC
SR2F
#1

RC .
#$ 3R
QUTCHR

FLOAD KIM FMT TAFEy 2 FARM

sID MUST BE FF
yERR
FMODE = HS

$SAVE FAFER TAFEs 2 FARMS

$SEMI COLON

8



SUFERMON PROGRAM......PAGE 0018

LINE # LOC CODnE LINE

0935 86C2 AD 3D A6 LDa RC
0936 8646CS 20 F4 86 JBR SVEBYTE
0937 84C8 AS FF LD& $FF
0938 B86CA 20 F4 86 JBR SVRYTE
0939 86CI AS FE LDA $FE
0940 86CF 20 F4 86 JBR SVURYTE
0941  84D2 A0 00 MOREDZ LDY #$00
0942 864 Bl FE LDA ($FE)»Y
0943 8606 20 F4 86 JER SVUBYTE
0944 8609 20 86 83 JER INSTAT $STOP IF KEY DEFRESSED
0945 84DC  BO CA BCS SPEXIT
0946 86DE 20 B2 82 JER INCCOMP
0947 B86E1 70 CS BVS GFPEXIT
0948 B6E3 CE 3D Aé DEC RC
0949 86E6 DO EA BNE MORED2
0930 B6EB AE 37 Ab i LIX SCR7
09%1 B6EB AD 36 Ab LDA SCRé
0952 86EE 20 F4 82 JER 0UTXAH
0953 B86F1 18 cLe

0954 86F2 90 AF BCC SP2C
0955 86F4 20 DD 82 SVRYTE JSR CHKSAD
09%6 86F7 4AC Fa 82 JMP QUTEBYT

09%7 86FA 20 2E 83 DIFFZ JSR ZERCK
0958 86FD AD 44 Ab DIFFL  LDA P3L

0959 8700 38 SEC

0960 8701 ES FE ) SBC $FE

0961 8703 48 FHA

0962 8704 AD 4B Ab LDA P3H

0963 8707 ES FF SBC $FF

0964 8709 FO 04 REQ DIFF1

0965 870B 68 FLA

0966 870C A9 FF LDA #$FF

0967 870E 60 RTS

0?68 870F 48 DIFFL  PLA

0969 8710 60 DIFFL2 RTS

0970 8711 4C 27 88 E2FARM JMP CALC3 iMAY RE CALC OR EXEC
0971 8714 B3FPARM=X

0972 8714 §

0973 8714 §# 3 PARAMETER COMMAND EXECUTE BLOCKS

0974 8714 H

0975 8714 C9 46 FILLE CMP #'F sFILL MEM

0976 8716 DO 21 BNE ELK3

0977 8718 20 9C 82 JER P2BCR

0978 871B A9 00 LA #0

0979 871D 8D 52 Aé STA ERCNT $ZERO ERROR COUNT
0980 8720 AD 4E Aé LA FiL

0981 8723 A0 00 Fi LOY #0

0982 8725 91 FE STA (SFE)»Y

0983 8727 D1 FE CMP ($FE)sY JVERIFY

0984 8729 FO 03 BEQ F3 :
0985 8728 20 C1 87 JOR BRTT $ INC ERCNT (UFP TO FF)
0986 872E 20 B2 82 F3 JGR O INCCOMF

0987 8731 70 7C ‘ - BVUS E1

0988 8733 FO EE ) BEQ F1

0989 8735 90 EC BCC F1



SUFERMON FROGRAM..... .FAGE 0019

LINE # LOC CODE LINE
76
42
03
co
00
52
9C
4E
FC
aF
FO
FF
06
FC
FE
53
14
B7
FC
02
FI
B2
43
FO
EE
3D
FC

F2
BLK3

0990
0991
0992
0993
0994
0995
0996
0997
0998
0999
1000
1001
1002
1003
1004
1005
1006
1007
1008
‘1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044

8737
8739
873p
873D
8740
8742
8745
8748
874R
874N
8750
8752
8754
8756
8758
875A
875C
875E
8761
8763
8765
8767
876A
874C
876E
8770
8772
8774
8775
8778
8774
877C
877F
8781
8782
8784
8786
8788
8784
878C
878E
8791
8794
8797
8794
879D
8740
8742
8744
8746
87a8
87AB
87AD
874AF
87R2

87

Ab
82
Ab

Ab

87 BLF

44
FC
FD
AE
FD

Ab

Ab

FC
FE
FC
FD
FF
Fl
A7

BLF1

no

Ab B1

BCS
CMF
BEQ
JMP
LOA
STA
JBR
L.DA
8TA
LA
STA
CMP
BNE
L.DA
CMP
REQ
BCS
JBR
INC
ENE
INC
JBR
BVS
REQ
BCC
BCS
LDA
CLC
ADC
8Ta
LDA
ADC
8TA
SEC
LDa
SRC
STA
LDA
SkC
8TA
JBR
LDA
STA
LIDA
STA
JER
LDA
BNE
DEC
DEC
JER
BVS
BCS
LDA
SEC

P (ALWAYS)
$BLOCK MOVE (OQVERLAFP 0OK)

El
$'EB
X+5
S13R
30
ERCNT
F28CR
F1l.
$FC
F1H
$FI
$FF
*x+8
$FC
$FE

FWHICH DIRECTION TO MOVE?

$16 BITS EQUAL THEN FINISHED
$MOVE DEC’NG
FMOVE INC‘NG

INCCMF
Rl

BLFP
ELF

RB1

$FC FCALC VALS FOR MOVE DEC/NG
P3L

$FC

$FI

F3H

$FD

$FC
$FE
$FC
$FD
$FF
SF I
F38CR
P2l
F3L
FP2H
F3H
BMOVE
$FC
*+4
$FD
$FC
DECCMF
Bl
EBLP1
ERCNT

FMOVE DEC’NG

§FINISHEDy TEST ERCNT
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LINE

1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099

# LOC

8713
87RS
87k
8787
87k9
87EB
878N
87BF
87C1
87C4
87C6
87C8
87C9
87cc
87CD
87CF
8701
8703
8706
8708
8709
87DA
870¢
87DE
870F
87E0
87E3
87E6
B7ES
87EA

87EC -

87EE
87F0
87F2
87FS
87F7
87F%
87FC
87FE
8801
8803
8805
8808
880K
880D
880F
8811
8814
8816
8818
8814
881R
881C
881F
8821

no
18
60
AO
El
?1

FO
AC
co
FO
c8
ac
60
co
no
AD
A
no
38
&H0
ce

CODE

01

00
FE
FC
FC

17
05

47

Ab

Ad

Ab

82
8E

85

LINE

BMOVE

BRTT

RRT
S13R

§13C

S1NG

L23F

MEM3

MEM3C

MEM3D

MEM3EX

MEM3E

*+3
0 SMOVE 1 BYT + VER
($FE> rY
($FC) 5Y
($FCHyY
BRT
ERCNT $INC ERCNT, DONT FASS FF
$$FF
*+6
ERCNT
$$1D $SAVE KIM FMT TAFEs 3 PARMS
S23K ;
230 $MODE = KIM
FiL
X+4 51D MUST NOT = 0
E$FF $ID MUST NOT = FF
xt+4 , ~
INCF3 JUSE END ADDR + 1
SENTRY ,
$$1E SSAVE HS FMT TAFE» 3 PARMS
_23F .
£$80 SMODE = HS
§13C 5 (ALWAYS)
$$13 JLOAD HS, 3 PARMS
MEM3
PiL -
- $$FF 1D MUST BE FF
S1NG SERR RETURN
INCF3 © FUSE END' ADDR + 1
$$80 FMODE = HS
" LENTRY ,
M $MEM 3 SEARCH - BYTE
CALC3
P2SCR
FiL
#0
($FE)»Y
MEM3E $FOUND SEARCH BYTE?
INCCHMF $NO» INC BUFFER ADDR
MEM3EX $WRAF AROUND? .
MEM3C co ]
MEM3C , '
$SEARCHED TO ROUND
NEWLOC $FOUND SEARCH BYTE
MEM3F v
$'6 JENTERED G?



SUPERMON FROGRAM. .+ FAGE 0021

LINE & LOC CODE LINE

1100 8823 FO EC REQ MEM3D

1101 8825 38 SEC

1102 8826 60 MEM3F RTS

1103 8827 C9 43 CALC3 CMP #'C CALCULATEs 1» 2 OR 3 FARMS

1104 8829 DO 26 BNE EXE3 SRESULT = F14F2-F3

1105 882 20 4D 83 C1 JSR CRLF

1106 882E 20 42 83 JSR SFACE

1107 8831 18 c.C

1108 8832 AL 4E Aé LDA FP1L

1109 8835 6D 4C A6 AlC P2L

1110 8838 A8 TAY

1111 8839 AD 4F Aé LA F1iH

1112 883C 6D 4D Aé ALC F2H

1113 883F AA TAX

1114 8840 38 SEC

1115 8841 98 TYA :

1116 8842 ED 4A Aé SERC F3L

1117 8845 A8 TAY

1118 88446 8A TXA

1119 8847 ED 4R Aé SEC F3H

1120 884A AA TAX

1121 884 98 TYA

1122 884C 20 F4 82 JSR OUTXAH

1123 884F 18 cLC

1124 8850 60 RTS

1125 8851 C9 49 EXE3 CHF #'E $EXECUTE FROM RAMy 1-3 FARMS
1126 8853 DO 57 ENE E3FARM

1127 8855 $ SEE IF VECTOR ALREADY MOVED

1128 8855 AD 62 A6 LDA INVEC+H2 $ INVEC MOVED TO SCRAy SCRB
1129 88958 $# HI BYTE OF EXEVEC MUST BE DIFFERENT FROM INVEC
1130 8858 CD 73 Abé CMF EXEVEC+1 i$FAy $FE USED AS RAM FTR
1131 885B FO 15 REQ FTRIN

1132 88350 8D 3B Ab STA SCRA+1 $SAVE INVEC IN SCRAsE
1133 8860 Al 61 Aé LA INVEC+1

1134 8863 8D 3A A6 STA SCRA

1135 8866 AL 72 Aé LDA EXEVEC $PUT ADDR OF RIN IN INVEC
1136 8869 8D 61 Aé STA INVEC+L

1137 886C AD 73 A6 LOA EXEVEC+H1

1138 886F 8D 62 Aéb STA INVEC+2

1139 8872 AD 4B A6 FTRIN LDA P3H $INIT RAM FTR IN $FA» $FE
1140 8875 85 FR STA $FE

1141 8877 AD 4A A6 Lba F3L

1142 887A 835 FA STA $FA

1143 887C 18 cLC

1144 8871 40 RTS

1145 887E 20 88 81 RIN JSR SAVER sGET INFUT FROM RAM

1146 8881 A0 00 LDy #$0 sRAM FPTR IN $FA, $FR

1147 8883 Bl FA LDA ($FA) Y

1148 8885 FO 12 REQ RESTIV s IF 00 BYTEy» RESTORE INVEC
1149 8887 E6 FA INC $FA

1150 8889 DO 02 ENE X%+4

1151 888EF E& FB INC $FR

1152 8880 2C 53 A6 RIT TECHO $ECHO CHARS IN 7

1153 8890 10 03 BFL X435

1154 8892 20 47 8A JSR OUTCHR
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LINE

11535
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
11466
1147
11468
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209

¥ L0C

8899
8896
8899
889C
889F
8842
88a5
8846
8BAY
88aC
88aF
88aF
88aF
88AF
a88Rr2
8885
88R7
8889
88RC
88BN
88RE
88EF
88co
88C1
88C4
88C7
88cs
88ce
88ce
88CF
88Dl
8804
88n7
8809
88DC
88LE
88IF
88E0
88E1
88E4
88E7
88E9
88EC
88EF
868F1
88F2
88F 3
88F 4
88F&6
88F8
88FA
88FD
88FF
8900
8903

18
AC
AD
an
AD
an
18
20
AC
6C

CODE

B8
3A
61
3B

62

88
CF
FE
13
CF

3E
CF

3E
B8
00
55
03
FE
20
Fé

72
23
FR
R
23
F3

FF
07
19

5%

ns

c1
70

81
Ab
Ab
Ab
Ab

84

81
Ab

81
88

88

Ad
a8

Ab
81

Ab
89

89

89
89

89
89

Ab

89
Ab

LINE

CLC

JMP

RESTIV LDA

' 5TA

LDA

8TA

CLC

JBR

Jue

E3FARM JHF
i kXk

RESXAF

SCRA FRESTORE  INVEC
INVEC+H+1

SCRA+1

INVEC+H2

INCHR
RESXAF

(URCYETHL)  §... ELSE UNREC CMD

*k¥ HEX KEYROARD I/0

§
§ kXX
GETRKEY JSR
JGR
CHMF
EBNE
JEGR
TXA
ASL
ASL.
ABL
ASL.
6TA
JSR
TXA
CLC
ADC
EXITGK JMF
GK LbA
8TA
GK1 JSR
BEQ
JSR
REQ
FHA
XA
PHA
JSR
GK2 JER
EBNE
JSR
JSR
ENE
PLA
TaX
FLA
CMP
BNE
LDA
STA
BNE
EXITG RTS
HDOUT  JSR
IJSCNY JMP

SAVER FFIND KEY
GK

#$FE

EXITGK

GK

SCRE
RESXAF

KEHFL

IJSCNV iSCAN KR

GR1

LRNKEY $WHAT KEY I8 IT?
GK1

BEEF

KEYQ

GR2 $Z=1 IF KEY DOWN

NOREEF FDELAY (DEROUNCE) W/0 BEEF
REYQ

GR2

¥#$FF §IF SHIFTy SET FLAG + GET NEXT REY
EXITG

$#$19

KSHFL.

GK1

OUTDSF $CHAR OUTs SCAN KR
(SONVEC+1)
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LINE

1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
12446
1247
1248
1249
1250
1251
1252
1283
1264
1285
1256
1287
1268
1289
1260
1261
1262
1263
1264

# LOC

8906
8908
890R
8900
890F
8912
8915
go18
891K
8910
891E
8920
8921
8923
8926
8929
892K
a892cC
892E
8931
8933
8936
8939
893k
893D
H93F
8942
8944
8944
8948
8944
894R
894C
894D
894E
894F
8950
8951
8954
8956
8959
8Y5R
895C
895E
89SF
8960
8961
8962
896%
8966
8949
896A
894D
896E
8970

CODE

09
AS
0%
00
40
00
o2
00
10

FI

EA
A3
00
7F

3F
3F
0S
AD
02
07
07
05
00
1A
04
02

03

19
né

Fg

55

EF

01

89

Ab
A4
A4
A4

89
A4

Ab

89
A4

A4

Ab

8K

Ab
8K

89

LINE

SCAND

SC1

sC2

KEYQ

LRNKEY

" LK1

LK3

NOKEY

FOUND

KYSTAT

LA
JSR
LDX
Loy
LbA
sSTY
8TX
STA
Loy
DEY
ENE
DEX
BFL.
JSR
LDA
EOR
RTS
AND
STA
Lna
JBR
LDA
AND
EOR
BNE
RIT
BMI
CMF
BCC
LDA
ASL
ASL.
ASL
ASL
ASL
ASL.
cLe
ADC
LDX
CMF
BEQ
DEX
BFL
INX
RTS
TXA
cLc
ADC
TAX
LDA
RTS
JSR
cLC
BEQ
SEC

DISEUF» X
FADA
FEDA
FADA
*¥$10

sC2

6C1
KSCONF
FADA
#$7F

#$3F
SCRF
#3005
CONFIG
FEDA
#$07
*#$07
LK1
FADA
NOKEY
#$04
LK2
$#$03

>2D>DDDD

SCRF
#4119
HGYMs X
FOUND

LK3

KSHFL.
ASCII»X
KEYQ
*+3

FSCAN DISPLAY FROM DISEBUF

3 KEY DOWN * (YES THEN Z=1)

FOETERMINE WHAT KEY IS DOWN

SKEY DOWN? RETURN IN CARRY
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LINE

1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1262
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1293
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319

¥ LOC

8971
8972
8975
8977
897A
897C
897E
8981
8984
8986
8989
898C
8980
898F
8992
8995
8997
8998
899A
899K
899E
89A0
89A3
89A5
89A8
89AA
B9AB
89AE
8981
89R4
8987
89E8
89E9
89EBE
89BE
89C1
89C4
89C6
89C8
89CA
89cD
8900
89D2
8904
8907
8909
890C
89DE
89E0
89E3
89ES
89E6
89E8
89EA
89ED

20

CODE

88
on
AS
70
08
02
?5
06
02
P35

ED
A3
ca
1A

Fo

88
01
77
01
88
01

c8
02
Cé
00

81

89
A4
89
A4
89

89
81

81
88
81

89

Ab

Ab

8E

8c

LYNE

BEEF
REEFF3
BEEFFS

BE1

BE2
RE3

NOBEEF

KSCONF
CONFIG

CON1

HREY
ouTRSF

NEELL

oupl
oun2

GETSGS

RTS
JSR
LDA
JER
LIX
LA
STA
JER
L.DA
8TA
JER
DEX
ENE
JER
JMF
Loy
DEY
ENE
RTS
JER
LDA
JMF
L.oA
JER
LDy
TAX
LA
STA
LDA
STA
DEX
DEY
BFL
JMF
JBR
JBR
AND
CMF
BNE
JMP
JBR
CMF
EBNE
LDA
ORA
STA
BNE
L.DX
CMF
BEQ
DEX
BNE
EKEQ
LIA
CMF

SAVER sLDELAY (ROUNCE) W/BEEF
#$00D

CONFIG

%#$70 FDURATION CONSTANT

8

FRIA

RE2

%6

FERIA

RE2

RE1
KECONF
RESALL
#%1A

BE3

SAVER FNELAY W/0 BEEF

#4$01

RBEEFFS i (BNE BEEFF3S» $FF)

¥$1 FCONFIGURE FOR KEYBOARD

SAVER FCONFIGURE 1I/0 FROM TABLE VAL
$$01

VALSF2s X
PEDA,Y
VALS» X
FADAYY

CON1

RESALL

GETKEY $GET KEY FROM KB AND ECHO ON KE
SAVER FDISFLAY QUT

$47F

$$07 FBELLT

NEELL

BEEFPF3 iYES ~ BEEF

TEXT FFUSH INTO SCOPE BUFFER
#$2C FCOMMAT

oun

RING .

#$80 FTURN ON DECIMAL FPT

ROIG

EXITOD

#$3A

ASCIM1»X

GETSGS

oun2

EXITOD

SEGSMLy X $GET CORR SEG CODE FROM TABLE
#$FO
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LINE

1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337

1338 -

1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
135%
1356
1357
1358
1359
1360
1361
1362
1363
1364
1345
1366
1367
1368
1369
1370
1371
1372
1373
1374

# LOC

89EF
89F1
89F3
89F4
89YF7
89FA
89FRB
89FD
89FF
8A0O
B8AO3
8A06
8A07
8A08
8A0?
B8AOB
8A0E
8al11
8A12
8A14
8A15
8Al16
8al17
8AlA
8ALR
8A1B
8A1R
B8AL1E
8A1R
8ALE
8A21
8A23
8A25
8A27
8A29
8AZB
8A2D
8AZF
8A31
8A34
8A364
8A39
BA3A
8A3C
8A3E
8A41
8A44
B8A47
8A4A
8A4D
8AAF
8AG2
8AGS
B8ASH
8A3RE

FO
A2
48
ED
?D
E8
EO
no
68
8
AC
48
8A
48
A2
EBD
0
CaA
10
68

68
80
60

CODE

12

00

41
40

05
F5

45

C4

1E
00
01

F7

00

Ab
AS

Ab
81

Ab

Ab

Ab

81
8A

Ab

hé

OUTCHR

LINE

BEQ
LDX
FHA
LDA
STA
INX
CRX
BNE
PLA
8TA
JME
PHA
TXA
FHA
Lox
LDA
5TA
DEX
BFL
FLA
TAX
FLA
8TA
RTS

oun3

EXITOD
TEXT

TXTHOV

s

y

§ KK

EXITOD
$0

DISBUF+1sX
DISBUF » X
*5

oun3

RIIG
RESALL

§SHOVE DOWN DISFLAY BUFFER

$UFDATE SCOFE BUFFER

FSAVE X

$$1E
SCPRUF » X
SCFBUF+1+X

TXTMOV

$FUSH DOWN 32

CHRS

#RESTORE X

$RESTORE CHR

SCFBUF

ik¥xk TERMINAL I/0

P KKK
INCHR  JSR
JSR
AND
CHF
ECC
CHF
BCS
AND
CMP
ENE
LDA
EOR
sTA

INRT1

(s va

RCC
CMP
JMF
JHP
JSR

INRT2

INJINV
NEASOC

RIT
BVS
JSR
JHP

CINJOUY. JMP
INTCHR JSR.

LDA

JBR

SAVER
INJINV
#$7F
#4561
INRT1
#$7R
INRT1
$$0F
¥$0F
INRT2
TECHO

#$40.

TECHN

INCHR+3
#300
RESXAF
(INVECH1)
NIBASC
SAVER
TECHO -
X+5
INJOUY-
RESALL

(OUTVEC+1) ~
SAVER .

#0

$STORE CHR IN EMFTY SLOT

§ INPUT CHAR

s DROF PARITY
FALFHAT

$CURT TO UFPER CASE
sCTL O 7

JTOGGLE CTL O BIT

#60 GET ANOTHER CHAR
$ CARRIAGE RETURN?

$NIBRLE TO ASCII» QUTCHR

FLOOK AT CTL O FLAG

§IN TERMINAL CHAR
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LINE # LOC

1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
140%
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429

845D
8AGF
8AL2
8ALY
8Ré6
8A68
8ALA
8ALD
8470
8a73
B8A74
B8A74
BA79
8A7ER
8A7E
8a81
8483
8A84
8A86
8A87
8ABY?
8ABC
8A8D
8ABF
B8A%0
8A92
8A95
8A%6
8A99?
BAR
8A9D
8AAD
8AAZ
8AAT
8aA8
B8AAA
8AaAD
BAAF
8AB1
8AB3
8AB4
B8AR7
8ABA
8ABC
8ARD
BABF
8ACO
8ACL
8AC2
8AC4A
BACS6
8ACS8
8ACA
8ACC
8ACE

EA

CORE

F?
02
54

40
FS
E9?
02
54

40
53
06
D4
a7
07

FD

Fo
E9

00

na
E®

D4
F9
FF
B8
Fo
88
E9
30
03
F9
oB
FF

na
E6
06

FD

Fo
Fo
on
04
0A
03
32

A4
Ab

8A

A4
A6

Ab

8A
84

8A

8A

84a

81

81
8A

A4

8A
8A

8B

LINE

8TA
LOOR LDA
AND
SEC
SBC
BCC
TIN JER
L.DA
AND
SEC
SkEC
RIT
EBPL
J8R
JMF
Myl Loy
TLFL DEY
ENE
NOF
SAVE - ROR
JSR
FHA
LDaA
PLA
BCC
JSR
cLC
J8R
LDA
EOR

JMP-

TOUT STA
JSR
JER
LDA
8TA
DA
Lnx
EOR
SEC
ouTc JSR
JSR
L.DY
FHAKE DEY
BNE
NOP
LBR
nEX
ENE
LDA
CMF
REQ
CHP
BNE
GOFPAD  JSR

$F9
PEDA
TOUTFL.

#$40
L.OOK
DLYH
FEDA
TOUTFL.

$$40
TECHO
MYl
ouT
SAVE
%7

TLF1

$F9
DLYH

0sX

TIN
DLYH

our
$F9
#$FF

RESXAF

$F9
SAVER
DLYH
#330
PEDA+1
$F9
#30B
$$FF

our
DLYF
$306

PHAKE
A

ouTc
$F9
*#$0D
GOFAD
$#40A
LEAVE
FAD

$FIND LEADING EDGE

s TERMINAL BIT

$0R BITS 697 (TTYyCRT)
SECHO RIT?

FTIMING

STERMINAL CHR OUT

SDELAY 1/2 BIT TIME

$SET FOR OUTPUT

iDATA DIRECTION

$RECOVER CHR DATA

$START BIT,8DATA, 3STOFS
i INVERT DATA

§START RIT

FOUTPUT BIT FROM CARRY
FWAIT FULL BIT TIME

$CARRIAGE RETURNT
FYES—-PAD IT
FPAD LINE FEED TOO
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LINE # LOC CODE LINE
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
14460
1461
1462
1463

8all
8A04
8ADT
8ADS
8aAbA
8ADC
8ADE
B8AE1
8AE4
8AES
8AES
8AES6
BAE?
8AEA
8AER
8AEC
8AED
B8AEE
8AF1
8AF3
8AF 4
8AF 6
8AF7
8AF?
8AFA
8AFER
8AFC
8AFD
BAFE
8AFF
8RO1
B8RO2
8BOT
8RO
8RO8
8EOB
8ROD
8E10
8R12
8B15
8E18
8R1B
8E1D
8p20
8R23
8E24
8R20
8R27
8B28
8R2A
8R2ER
8Rr2D
8B30
8831
8B32

4C
48
AD
29
20
09
20
an

C4 81

our
02
OF
02
30
54

02

A4

Ab
A4

OUTONE

60

DLYF
DLYH

E9 8A

[

S1
03

Ab
DLYX
nLYyy
Fo

F8

BAUD

A4 SEER

8g CLEAR
1465
1466
14467
1468
14469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484

8k SET
Ab
DEAF
Ab

8c
Ab

AGAIN
EE

INK
ic

INK1
FD

02 A4

50 Ab FAD

PHA
LA
AND
RCC
ORA
AND
8TA
FLA
RTS

JER
PHFP
PHA
TXA
PHA
TYA
LDX
Loy
nEY
ENE
DEX
ENE
Ay
FLA
TAX
FLA
PLFP
RTS
LA
TAY
LA
ASL
BCS
JER
RCC
JBR
BCS
8TY
LDA
CMF
EBCS
LIA
8TA
RTS
INX
BFL
INY
L.DX
DEX
ENE
LDA
ASL
RTS
LDX

LEAVE JMF RESALL

s TERMINAL ERIT OUT

FEBDA

*#$0F
OUTONE
#5630
TOUTFL

PRDA

IMASK OUTFUT

sDELAY FULL
$DELAY HALF

DLYH

SORYT
#3

LYy

nLyx

$0 FDETERMINE BAUD RATE ON FPRB?7
PRDA

A

SEEK

INK
CLEAR
INK

SET
SOBRYT
DECFTS»X
SORYT
AGAIN
STIVAL ¥ X
SOBYT

sLOAD CLOSEST STD VALUE

DEAF
#$1C
INK1
FRDA
A

FADRIT 3FAD CARRIAGE RETURN OR LF
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LINE % LOC

1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1513
1516
1517
1561e

1519

1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539

8R3G
8R38
8R39
8B3R
8B3C
8B3F
8B42
8R40
8E46
8R48
8R49
8E4A
8B4A
8B4A
8B4A
8R4A
8BAC
8EB4D
8BAF
8BG2
8R54
8RGYG
8B56
8RS5Y
8RBUR
8RSE
8RB61
8R&62
8B64
BER&66
8B6?
8B&C
8ROF
8Rr71
8ER74
8EB76
8R79
8R7C
8R7E
8R7F
8R80
8E83
8B86
8R89
8pec
8B8E
8E91
8R4
8B96
8R99
8R9C
8BYF
8ERA2
8EBA4
8EAD

20
cA
no
60
20
AD
20
38
E9
60
FF

A2

A9
an
A?
48
28
20
Az
BD
n
CaA
10
A9
20
20
20
no
20
10
20
20
A2
Ph
ng
20
AC
20
Al
09
80
Al
09
8n
4c
20
Al
29
18
20

CODE

Eé
FA

A3
02

54

40

FF
ce

04

86
SF
AO

20

F7
07
47
A3
26
OR
02
Fé
B7
FF
FF

86
03
88
01
01
01
03
o1
03
C4
88
01
FE

E7

8A

89
A4
Ab

AO

8R

8F
Ab

8A
89
A4

8E
8A

8B
80
81
AC

AC
AC

AC
81
81
AC

LINE

FAl

TSTAT

XKXK

. e

i kXX
§
RESET

FOR

OFTXFR

NEWDEV

SWITCH

SWLP

MONENT

ACCESS

ACC1

NACCES

JER
DEX
BNE
RTS
JER
LDA
AND
SEC
SBC
RTS

DLYF
FADL
KSCONF
PRDA
TOUTFL

$#$40

+BYT %FF

LDX
TXS
L.DA
STA
L.DA
FHA
PLF
JBR
LDX
LA
8TA
DEX
RBFL
LDA
JBR
JER
JHR
ENE
RIT
EBPL
JSR
JER
LDX
TXS
cLp
JSR
JMF
JBR
LDA
ORA
8TA
LDA
ORA
ETA
JMF
JSR
LDA
AND
cLC
BCC

XXk RESET ~ TURN OFF

#$FF

#$CC
FCR1
#4

ACCESS
#$0F
DFTRLK» X
RAMy X

DFTXFR+2
7
OUTCHR
KSCONF
KEYQ+3
MONENT
FRDA
SWLP
VECSW
BAUD
¥$FF

ACCESS
WARM
SAVER
OR3A
#1
OR3A
DDR3A
#1
DOR3A
RESALL
SAVER
OR3A
#$FE

ACC1

sWITH EXTRA STOF BITS

$GEE IF BREAK KEY DOWN

FNOT USED
FORy INIT SYS RAMs ENTER MONITOR

FINIT STACK PTR
FDNISARLE FORys TAFE OFF
FINIT Fy DISABLE IRQ DURING DFTXFR

$UN WRITE FROT 8YS RAM
FINIT SYS8 RAM (EXCFT SCPERUF)

# CHANGE DEVC/EBAUD RATE
$ REEP
sKEYROARD OR TERMINALTY

FSWITCH VECTORS

FMONITOR ENTRY

FUNWRITE FROT MONITOR RAM

FUN WRITE FROT 8YS RAM

FWRITE FROT SYS RAM



SUFPERMON FROGRAM. s+ FPAGE 0029

LLINE # LOC CODE LINE

1540 8RA7 20 86 8R TTY JSR ACCESS $UN WRITE FROT RAM
1541 8RBAA A% IS LOA #4015 #1100 BAUD

1542 8RAC 8D G1 Aé STA SDEYT

1543 8RAF  AD 84 Ab6 LDA TOUTFL

1544 8RR2 09 40 ORA #340

1545 8BB4 8D 04 Ab STA TOUTFL

1546 BEB7? 20 86 8B VECSW JBR ACCESS FUN WRITE FROT RAM
1547 8REBA A2 08 LIX #%8

1548 8RBBC BD 6F 8C SWLP2  LDA TRMTEL X

1549 . 8REF 9D 60 Abé STA INVEC»X

1550 8BC2 CA DEX

1551 8BC3 10 F7 BFL SWLF2

1552 8BCS 60 RTS

1553 8RCé V

1554 8RC6 XKk

1555 8RCé kXX TABLES (I/0 CONFIGURATIONSy KEY CODESy ASCII CODES)
1556  8BCS § kK

1557 8RCS 00 VALS +BYT $00,480,%08,%37 iKE SENSEy A=l

1557 arcz 80

1557 8RC8 08

18557 8EC? 37

15858 8ECA 00 +RYT $00y$7F»$00y430 #KB LRNy A=3
1558 8BCR  7F

1558 8BCC 00

1558 8RCD 30

1559 8RCE 00 +BYT $00y$FF»$00+$3F $SCAN DSF» A=9
1559 8BCF FF

1559 8BDO 00

1559 8BDL  3F

1560 802 00 +BYT $00+4$002%$07$3F $RBEEF, A=D
1560 8RDO3 00

1560 8BD4 07

1560 8RLS 3F

1561 8BD6 VALSFZ2 =VALS+2 %
1562 8RD6 SYM =X sKEY CODES RETURNED BY LRNKEY
1563 8BDS TABLE=X i
1564 8RERDS6 O1 +RYT $01 $0/U0

1565 8ED7 41 +BYT $41 s1/U1

1566 8EI8 81 JBYT $81 $2/u2

1567 8BD? C1 +BYT $C1 §3/7U3

1568 8EDA 02 +BYT $02 $4/U4

1569 8EDR 42 +BYT $42 FO/7US

1570 8BDC 82 +BYT 482 16/Ub6

1571 8BDD C2 +BYT $C2 37/U7

1572 8BDE 04 +BYT 404 $ 87 IMF

1573 8EIF 44 «BYT 444 $9/VER

1574 8RBEO 84 +BYT 484 FA/ASCTI

1575 8BE1 (4 +BYT $C4 #R/BLK MOV
1576 8BE2 08 +RYT $08 $C/CALC

1577 8BE3 48 +BYT $48 s D/ DEF

1578 8RBE4 88 +BYT 488 $E/EXEC

1579 8BES C8 +BYT $C8 sF/FILL

1580 8BE&6 10 +BYT $10 $CR/7SD

1581 8BE7 G0 +BYT $50 -/t

1582 8EE8 90 +BYT %90 /s
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LINE

1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
159G
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615

1616

1617
1618
1619
1620
1621
1622
1623

1624

1625
1626
1627
14628
1629
1630
1631
1632
1633
1634
163%
1636
1637

no
20
60
AD
00
40

CODE

LINE

+RYT
JBYT
+BYT
«RBYT
+BYT
+BYT
ASCIML =X%-1
ASCIYI =X
+BYT
+BYT
+BYT
«BYT
+BYT
«BYT
+RYT
+BYT
JRYT
+BYT
+BYT
«BYT
+BYT
+BYT
BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+RYT
+BYT
«RBYT
+BYT
«BYT

$00
$20
$60
$A0
$00
$40

$30
$31
$32
$33
$34
$35
$36
$37
$38
$39
$41
$42
$43
$44
$45
$46
$0D
$2D0
$3E
$FF
$47
$52
$40D
$13
$1E

# KB UFPER CASE

+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
+BYT
S BYT
+BYT
+BYT

$14
$15
$16
$17
$18
$19
$1A
$1E
$44
$56
$FE
$42
$43
$44
$4%5
$46
$10
$2R
$3C
$00 -~
$11

FSHIFT

4 60/LF

s REG/SF
FMEM/WF
iL2/L
$52/81

FASCII CODES AND HASH CODES
$ZERO
§ ONE
$TWO

i THREE
iFOUR
$FIVE
F8IX

§ SEVEN
FEIGHT
FININE
iA

iR

iC

in

FE

iF

iCR

i DASH
L
FSHIFT
iG

iR

M

L2
ig2

iuo
iUl
Juz2
FU3
U4
FUS
iué
$U7
iJ
iV
FASCII
iB
iC
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LINE # LOC CODE LINE

1638 8C1Dh 1C +BYT $1C §SF
1639 8CLlE 57 +BYT $57 W
1640 8CIF 12 +BYT $12 ill
1641 8C20 1D +BYT $1D 51
1642 8C21 2E +BYT $2E o
1643 8C22 20 «BYT $20 # BLANK
1644 8C23 3F +BYT $3F T
1645 8C24 50 +RYT $30 iF
1646 8C25 07 +BYT $07 FBELL
1647 8C26 53 +BYT 53 2]
1648 8C27 58 +BYT €08 X
1649 8C28 59 +BYT $59 iY
1650 8C29 3 SEGMENT CODES FOR ON-BOARD DISFLAY
1651 8C29 SEGSM1 =%-1 )

1652 8C29 3F +BYT $3F $ ZERO
1653 8C2A 06 +BYT $06 # ONE
1654 8C2B SB +BYT $GR § TWO
1655 8C2C 4F +BYT $4F # THREE
1656 8C2D 46 +BYT $66 §FOUR
1657 8C2E 6D +BYT $6D iFIVE
1658 8C2F 7D +BYT 71D F8IX
1659 8C30 07 +BYT $07 $ SEVEN
1660 8C31 7F +BYT $7F FEIGHT
1661 8C32 47 «BYT $67 FNINE
1662 8C33 77 +BYT $77 A
1663 8C34 7C +BYT $7C iR
1664 8C35 39 +BYT $39 iC
1665 8C36 SE «RBYT $5E 2
1666 8C37 79 +BYT 479 VE
1667 8C38 71 +BYT $71 iF
1668 8C39 FO +BYT $FO iCR
1669 8C3A 40 +BYT $40 # DASH
1670 8C3B 70 +BYT %70 i
1671 8C3C 00 +BYT 400 FSHIFT
1672 8C3D 6F +BYT $6F G
1673 8C3E 50 +BYT $50 iR
1674 8C3F 54 +BYT $54 iM
1675 8C40 38 +BYT $38 L2
1676 8C41 4D +RBYT $6D 82
1677 8C42 01 +BYT $01 iUo
1678 8C43 08 +BYT $08 Ul
1679 8C44 09 +RBYT 409 U2
1680 8CA5 30 «BYT %30 iu3
1681 8C46 36 +BYT $36 su4
1682 8C47 SC +BYT $5C iuS
1683 8C48 63 +BYT $63 ué
1684 8C49 03 +BYT $03 iu7
1485 8C4A 1E +BYT $1E iJ
1686 8C4aB 72 . JRYT 472 iV
1687 8CAC 77 JRBYT 77 iA
1688 8C4D 7C +BYT $7C B
1689 8C4aE 39 +RYT $39 iC
1690 8CAF SE +BYT $5E iD
1691 8C50 79 +BYT $79 JE

1692 8CS1 71 +BYT $71 iF
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LINE # LOC CODE LINE

1693 8CS2 6D +BYT $6D iSh
1694 8CS3 76 +BYT #76 it
1695 8C54 46 +BYT %46 o
1696 8CS5 00 +RBYT $00 FSHIFT
1697 8CS56 38 «RBYT $38 iLF
1698 8CS57 64D +EBYT $6D iSF
1699 8C58 1C +RYT 41C U
1700 8C5%9 38 +BYT 438 il
1701 8CS5A 64D +BYT $6D §51
1702 8CSB 80 +BYT $80 Vo
1703 8C5C 00 +BYT $00 $ SPACE
1704 8CSD 53 +BYT 453 P
1705 8CSE 73 +BYT 473 iF
1706 8CSF 49 +RBYT $49 FBELL
1707 8C460 6D +BYT $6D 8
1708 8C61 64 +BYT $64 X
1709 8C62 6E +BYT $6E iY
1710 8C63 97 DECPTS +BYT $97:,$30s$1F»$10,$08,%00 # TO DETERMINE BAUD! RATE

1710 8Cé4 3D

1710 8C65 1F

1710 8Cé66 10

1710 8C67 08

1710 8Cé8 00

1711 8C69 DG 4AC STIVAL . «DRY $D54AC,$2410,$0601 $STD VALS FOR BAUD RATES
1711 8Cé6B 24 10

1711 8Cén 06 01

1712 8C6F # 1105s300r600,1200,240054800 ERAUD

1713 B8C46F 4C 58 8A TRMTEL JMFP INTCHR FALTERNATE VCTRS FOR TIO
1714 8C72 4C A0 8A JME TOUT

1715 8C75 4C 3C 8B JMF TSTAT

1716 8C78 {

1717 8C78 i

1718 8C78 2.3 3

1719 8C78 F$XkX DEFAULT TAEBLE

1720 8C78 § koKX

1721 8C78 *x=¢8FAO

1722 8FA0 DF TBLK=X

1723 8FA0 00 CO +WORD $C000 $BASIC k%% JUMF TABLE
1724 8FA2 A7 8R +WORD TTY

1725 B8FA4 64 8B +WORD NEWDEV

1726 8FA6 00 00 +WORI! $0000 iPAGE ZERO

1727 8FA8 00 02 +WORD $0200

1728 8FAA 00 03 +WORD $0300

1729 68FAC 00 C8 +WORD $C8B00O

1730 8FAE 00 DO +WORD $D000

1731 8FBO 04 +BYT $04 $TAPE DELAY (9.0 SEC)
1732 ©8FB1 2C +BYT $2C $KIM TAFE EOUNDARY
1733 8FB2 46 +BYT $46 iHS TAFE BOUNDARY

1734 8'B3 00 +BYT $00,%00 i SCR3»SCRA

1734 6FB4 00

1735 8FBS 33 +BYT $33 $HS TAFE FIRST 1/2 RIT
1736 8FES 00 +BYT $00y%00 $SCR69SCR7

1736 8FB7 00

1737 8FB8 00 +BYT $00+$00y$00s$00 $SCRB8-SCRE

1737 8FER? 00
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LINE #% LOC CODE L. INE

1737 8FBA 00

1737 G8FBE 00

1738 8FBC SA +RYT $5A $HS TAFE SECOND 1/2 RBIT
1739 8FBD 00 +BYT $005%$00y%00 §SCRI-SCRF

1739 8FBE 00

1739 8FEF 00

1740 8FCO 00 JBYT $005400s$40$6E»$86 806 FDISF RUFFER (SYLl.1)
1740 8FC1 00

1740 8FC2 6D

1740 BFC3 6E

1740 8FC4 86

1740 8FCS 06

1741 8FCé6 00 +BYT $005$00y$00 iNOT USED

1741 8FC7 00

1741 8FC8 00

1742 8FC9? 00 +BYT 400 3 FARNR

1743 8FCA 00 00 JORYT $00005%$00005 %0000 #FPARMS

1743  8FCC 00 00

1743 8FCE 00 00

1744 8FDO 01 +BYT $01 FFADRIT

1745  8FD1  4C +BYT $4C $SDRYT

1746 8FDZ2 00 +RYT 400 FERCNT

1747 8FD3 80 +BYT %80 § TECHO

1748 8FD4 BO +BYT $ERO § TOUTFL

1749  8FDS 00 JRYT $00 F RSHFL

1750  8FDé 00 +BYT $00 §TV

1751 8FD7 00 +RBYT $00 FLETCOM

1752 8FD8 10 +BYT $10 s MAXRC

1753 8FD9? 44 8R +WORD RESET FUSER REG’S

1754 8FDR FF +BYT $FF FSTACK

1755 8FDC 00 +BYT $00 sFLAGS

1756 8FOD 00 +BYT $00 A

1757 8FDE 00 +BYT $00 X

1758 8FDF 00 +EBYT $00 Y

1759 8FEO 3 VECTORS

1760 8FEO 4C BE 89 JMFP HKEY # INVEC

1761  8FE3  4C 00 89 JMP HOOUT $OUTVEC

1762 8FE6 4C 64 89 JMFP KYSTAT $ INGVEC

1763 8FE®? 4C D1 81 JMF M1 FUNRECOGNIZED SYNTAX (ERROR)
1764 BFEC 4C D1 81 JMP M1 FUNRECOGNIZED COMMAND (ERROR)
1765 8FEF 40 06 89 JMF SCAND F SCNVEC

1766 8FF2 7E 88 +WORD RIN $IN PTR FOR EXEC FROM RAM
1767 8FF4 (€O 80 +WORD TRCOFF $USER TRACE VECTOR
1768 B8FF6 44 80 +WORD SVERK § BRK

1769 8FF8 29 80 +WORD SVIRQ $USER IRGQ

1770 8FFA 9k 80 +WORD SUNMI FNMI

1771 8FFC 44 8B +WORD RESET FREGET

1772 8FFE OF 80 +WORD IRQGBRK # IRQ

1774 9000 LENTRY =48C78

177% 9000 SENTRY =$8C78+¢20F

1776 9000 RGNAM =$8F9%A FREGISTER NAME FATCH
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LINE # LOC CODE LINE
1778 9000 +JEND

ERRORS = 0000 <0000



SYMBROL.

AhU(h
AGATN
AR
ASCTT
ASCTMI
AGCNIR
BRADNY
BAUD
RE

BRTT
BZFARM
Bl
HIFAKM

AR M
B3P ARM
CaLcs
CHKSAD
CLEAR
COMINE
COMMA
COMPAR
COMFIG
CONl
CROHK
CRLF

CRLFSZ
ci
DENEW
NROFF
HUON

ValL.UE

BEB6
BREE
81(8

8’/b
8488
8AaFF
BY72
8975
877
8970
BYYE
89Y7
8739
87HE
a7en
87R7
a70e
870
8395
87aF
404
8772
84619
8714
8827
gr0n
2Rro8
8106
833A
82046
965
BIAR
8204
8340

83164
82K
BOF &
8003
80E4
AQOR
ACO3
8R1G
BRRE
BC63
835A
84E9
850K
8U53
84F9

S DEFINED

1048

987 990

8&7 970
676 887

342 503
444 446
1230

89 202 209

449 761 899

714 723

CROSS-REFERENCES

137

&blé

394

1005

10835

PHG

732

1268

277

882

194

211

1040

725

177 191 1807 1525 1540 10544

1012 10135 1041

497  He4  GHEY 404 622 784

212 214 854 10931 18933

YOG



SYMROL.

DEPZ
REFL .
DETRRK
DETIRQ
NFTELK
DFTXFR
DIFFL
NIFFL2
NIFFZ
NIFFL
LISRUF
NISFAT
DLYF
.Y H
n.YQ
.Y X
.Yy
Nyl
m.y2
ol
JL
ERCONT

ERMSG
EXEVEC
EXE3
EXITCF
EXITG
EXITGK
EXITLF
EXTTM1
EXTTNE
EXITOD
EXTTRG
EXRGF1
EXWRAF
EZFARM
E1FARM
E2FARM
E3FARM
FILL3
FOUND
FR

F1

Fa

F3
GETCOM
GETCI
GETREY
GETSGS
GK

GR1
GK2
GOon
GOFaAD
GO2
GOZ

val.UE

407
G404
80LE
a022
GF A0
gRrEe
Ba6FN
8710
86FA
870F
AHA0
8140
8aEs
anky
8383
anF L
SaF3
8368
8371
8350
8n81l
ALER

8171
ALTR2
a88%1
g2n9
/EFF
880
BA4FF
8577
8315
8603
8301
8302
g2RRND
8407
8616
8711
8860
8714
8960
ALSC
8723
8737
872
BOFF
8107
88AF
BIEA
8eCF
8804
88E4
GLF3
BACE
83F7
g3F3

LINE DEFINED

677
703
113
118
1722
1508
1]
P69
PE7
P68
27
206
1441
1442
44
1448
1449
33
H37
Ga9
1390
43

27%
74
1125
461
1207
1183
634
780
496
1330
579
580
448
698
857
970
1164
975

LBt

aw ]
58
281
90
P84
219
222
1168
1318
1184
1186
1194
355
1429
404
602

6320
Kok
Kokkok

112
1509
1512
KoKk sk
oKk

PR

P64
1214

99
1416
1381

G539
14852
1450

G536

G543
Fokokok
1387

b24
1063

100
1130
1104

458
1203
1171
Kok k

745

494
1311

598

582

447

&5

842

P19
L1126
HoKoKK
1250

Lé64

788
Hokkk

284

98

229
1299
1314
1169
1187
1198

3460
1426
Fokokok

563

1495
1323

14835
1398

&322
1057

1135

1317

612
P89

ry iy

W K

227

1172
1189
1198

CROSS-REFERENCES

1324

1400 1408 1441

649 6BE 667 &7 673 979
1137
1320
246

1179
1206

PG

1043



SYMEOL

GO
GOLENT
HASHL.
HASHUS
HOOUT
HIFN
HKEY
INISk
TJSCNY
INRYTE
INCCMF
INCHR
INCF3
INJINV
INJISY
INJOUV
INK
INK1
INRTIL
INRTZ2
INSTAT
INSTI
INGT2
INSVEC
INTCHR
INVED
IRQBRK
IRQVEC
JTARLE
JUMF L,
JuMz2
KEYQ
KSCONF
KSHFL.
KYSTAT
LUBYTE
LEAVE
LENTRY
LK1
LK2
LK3
LoCM8
LOCF8
1.OOK
LFGD
LFZ
LFZR
LF1
LRNKEY
LSTCOM
L1J
L1ZR
L11R
L11C
11D
128
L.12C

VAL.UE

8579
83FA
812F
8133
8900
81 6E
BYRE
8053
8903
8109
8RR
8ALR
8293
8A41
8392
8AGY
8R2A7
8R2A
8A2N
8A3C
8386
838K
8391
AbLHS
8AGEG
A6L0
800F
ALTE
ALZ0
8IHR4
8UESD
8923
89A3
ALGT
896A
8441
8AL1
8C78
8944
894A
8956
835469
8UUR
8AGF
8461
8429
8417
842C
ge2c
AGST7
840CC
8406
8507
gunn
83E9
8688
868C

LENE DEFINED

782
&H0G
240
242
1208
271
1299
14%
1209
343
443
1348
429
1365
G554
1372
1477
1479
1356
1363
548
550
553
&7
1373
6%
108
82
Q@
808
833
1223
1287
48
1261
&7%
1430
1716
1237
1240
1249
772
764
1376
654
625
618
426
1227
50
693
4690
826
829
835
211
9?13

729
197
234
230
1754
257

1753
127
G37
G572
654
222

1070

1349
548

1370

1464

1480

1362

1357
G38
GHE1
G549
G54

1713

1128

1765

KekkxK
822
797
812

1194

1223

1183

Waviv]
629

1428
693

1234

1238

1262
758
754

1380
648
441
603
4628

1188
235
697
684
809
840
L7
879

*Aokk

136
1186
657
716
245

1081

1466
1354

896

1133

824

1197
1278

1209
637

836

664

244

YLy

CROSS-REFERENCES

184
661
742

252

944

1136

1261
1489
1257

640

1083

&70

248

bbb 670
889 946
343 301

710
984
359

1138 1158 1160

67

25

4

8

1011 1091
382 626

1365 1649

1162 1362



SYMEOL  VALUE

L2ZR
L2218
. 235
MAXRE
MEMZ
MEML
MEM2
MEM3
MEM3C
MEM3N
MEM3E
MEM3EX
MEM3F
MONENT
MONITR
MORED
MOREDZ2
M1

Mi12
Ml3
M14
M1%
M21
M22
M23
M24
M2%
M26é
M7
M28
M29
M32
M33
M34
M35
M3&
MaR
M43
NACCES
NEASOC
NBELL
NEWIEY
NEWL.N
NEWL.OC
NH3
NH41
NH42
NIBALF
NIBASC
NMIVEC
NOBEEF
NOKEY
NOTCR
NR1O
NUREC
NXTLOC
NXTRG

SACF
BHEF
G7EE
ALESB
BA4AHE
8510
B2F
8801
8808
8811
a881c
a81a
4826
ar7c
8000
8454
S602
ainl
8159
8160
8167
S1R7
8239
8240
8251
8267
BRo6F
8289
8280
828F
BR92
8208
B2ER
8308
830aA
BIER
8566
8574
aroc
8h44
s89CH
8Ré64
84E1
8517
BIRF
8501
8HI7
8313
8309
Ab7A
BYYHK
8YHE
8303
8408

B443

8531
g3n2

LINE DEFINED

694
837
1076
51
680
728
873
1084
1087
1091
1097
1095
1102
1522
97
643
941
339
262
265
268
314
387
394
397
406
409
42
425
426
428
454
470
583
5684
598
770
778
1535
1366
130%
1513
706
731
578
720
745
495
490
80
1284
1253
561
611
636
742
588

691
827
1073
927
678
704
B63
1077
877
1100
1090
1092
1098

P39

1093

97 13

Kokkeok
656
Q49
337
260
263
266
275
304
286
400
393
407
415
419
421
413
450
4468
577
B9V
595
768
776
&H05
485

1303

1725
G479
4£82
870
711
736

492

1366
kokk
1196
1236
578
79%
431
740
KKK

1757

399G

417

600

785

487

719
744
573

825

7950

CROSS~REFERENCES

1094

813
591

748

763

771

779 1097



SYMBOL.

OBRCMIN
ORCRLF
DCMOK
QFCCOM
ORI1LR
OR3A
QU
ounz
ouns
ouT
DUTEYT
ouTe
QUTCHR

QuUTDSH
OUTONE
OUTEC
auTaM
ouTsZ
QUTVEC
OuUTXAH
ouT1
ouTa2
ouT4
Fal
FAnA
FANRIT
FAXL
FARFIL
FARM
FARNR
FRIA

FCHR
FCLR
FCRL
FHAKE
FMI
FOR
FRM10
FRULOC
FEHOVE
FTRIN
FiH
Fil.
P2
2L
FRECK
F3H

F3l.

F3SCR
RAM
RC
ROLG
REGZ

VAL UE

ACOL
BYDE
BYEO
BYF 4
BAL4
B2FA
BAE4
847

A400
ALHE0
BR3YG
822E
8220
AGAD
A402

ALTA
ALY
ADOC
8ARC
BA2R
8RAD
8200

8UE0

8208
8872
ALAF
ALHAE
AGAD
AGLAL
829C
ALAR

ALAA

8207
AL20
As&3N
ALAT
8395

LINE DEFINED

341

G20

1415
1367

1300
1436
473
501
498
béb
47%
3461
363
367
1484
86
41
1489
382
377
30
87

U6
G
92
1418
381
16502
368
761
347
1139
40
39
38
37
433
36

35

438
8
24
28

e

594
187
895
148
kKK
89
1307
1316
1327
1388
264
1423
150
934
1208
1434
51.0
715
KKK K
1372
500
358
3853
345
1429
1215
1484
1487
405
239
259
1216
1461
134
132
1503
1419
392
KKKk
375
756
237
1131
373
372
371
370
880
369
962
368
802
705
1510
636
1308
KKKK

735

904
185

198

1402
341

221

1154

e
741

P08

1217

379
1231
1481

162

159

238

999
876
433
435
o
399

1021
397
810
730

&5

1310

CROGS~REFERENCES

201

1415
477

279
1514

U

1224

389
1271
1490

474

473

381

1111
980
804
799
@77
431

1034
401
829
864

P32
1329

200

GO%

281

1122

1235

390

1274
16518
G976
574

834

997
865
869
994
438

1119
402
843

1030

P3G

208 82 1328 1530 1536
G20 888 9Ué

H502 G170 GRE 0 GRG U6

1294

408
1292 1376 1382 1410 1432

593 G96 408
610

835

1062 1078 1087 1108
1033 1112
7% 913 1031 1109

1086
457 688 792 803 806
1139

429 440 460 686 794
258 1018 1032 1116 1141

948

ugy

1437

847

798



SYMEOL  VALUE  LINE DEFINED CROSS~REFERENCES

RESALL  81C4 26 925 1279 1298 1330 1371 1430 1534

RESET BR4A 1500 1746 1764

RESTIV 8899 1157 1148

RESXAF 8188 316 4ll 1156 1163 1183 1364 1405

RESXF 81EE 32 462 N44 635 ;

RGEACK 8399 564 586

RIN 887E 1145 1759

RSTVEC  A&7C 81 KKKXK

SAVE 8ABY 1394 1389

SAVER 8188 289 377 455 529 4621 921 1145 1168 1266 1284 1288
1300 1348 1367 1373 1407 1527 1535

SAVINT 8064 152 12% 131 139 179 193

SCAND 8906 1210 175

SCNVEG  AbGF 70 1209

SCFBUF  A&00 71335 1336 1342

SCRA AG3A ' 20 1132 1134 1157 1159

SCRE AGIR 21 KKKK

TAPET2  A63C 22 KKKK

ORI AL 23 24

SCRE AG3E 25 1178 1182

SORF AGIF 261228 1247

TAPDEL  A630 10 kkkx

KMBDRY  a631 11 %kkx

HSBDRY  a632 12 kKKK

SCR3 AG33 13 350 354 380 388 404 406

SCR4 Ab34 14 571 575

TAPET1  A635 15 KKKk

SCR6 A636 16 466 467 504 507 663 951

SOR7 Y XV 17 469 508 659 907 950

SCRE AG38 18 532 533 540

SCRY AG3Y 19 531 534 542

sC1 8900 1213 12e2

sC2 8940 1219 1220

SUBYT AGSL 42 1447 1468 1470 1473 1542

SEEK 8RO 1461 1463

SEGSM1 8028 1651 1318

SENTRY  8E87 1717 1071

SET SRON 1466 1467 _

SFACE 8342 515 236 282 514 567 709 724 884 906 1106

SFPCH3 8345 517 513

SFPC2 833F 514 59R

SFEXIT  86A8 9RE 945 947

SF2R 8698 918 912

SFR0 86A3 93 954

SF20 B6AR 96 924

SFRE B6R8 931 928

SF2F B6RA 932 930

SR AGEER 57 17% 606

STOVAL.  8C69 1711 1472

ST0R 8619 862 KKKX

STOCOM 8120 235 251

SUERK 804A 137 1761

SVBYTE  86F4 955 936 938 940 943

SVIRQ 8029 123 1762

SUNMT BOYK 177 1763

SWITCH  8R69 1515 kkkk

SWLF 8R6C 1516 1519



SYMRBOL.

SWLF2
BYM
GING
513K

238
TARLE
TAFERR
TECHO
TEXT
TIN
TLFL
TOUT
TOUTFL.
TRACON
TRCOFF
TROVEC
TRMTEL
TETAT
TTY

™
TUNZ
TXTMOV
UBRKY
UBRRVEG
UIRQY
UIRQVE
URCVEC
URSVEC
USRENT
VAR
valLs
Val.sPr2
VECSW
VERZ
VERL
VER2
VOCK
Vi

va
WARM
WFRILE
WRaF
XR

YR
ZERCK

val.UE

BRREC
BENG
870E
g7en
8703
87E6
BRNEG
848
AGEHR
8A0H
BALA
8A83
8HAM0
654
aocn
{2000
A&7 4
BC6F
BRI
arav
ALEG
BOAF
BOAOR
Aé&7 6
AL7 6
ALK7H
fé&78
ALLL
AbLY
8035
844
BRCE
aRCs
BRE7
BARY
BEYS
8630
BhHE&4
8&6N
864K
8003
8EF7
S2RG
AGSE
ALGF
B2

L INE

DEF INET

g my

1068
1059

VR
1249
1080

993

638
1358

1383

H28

&98 1164
271
Kok K

ge7

1293 1861
1291

1520

681

&89 783
807 874
Aokokok

g90 892
894

101 1%1
838

452

153 413
154 614
4625 881

CROGE-REFERENCES

44 AHEGH 62
13460 1368 1386

1436

P03

1543 1545

190 1526

9

7

&6



AUNTO CASSETTE INTERFACE ... .. .FAGE 0001

LINE # LOC CODE LINE

0002 0000 $RkKdokK VERSTON 2 4/713/79 "8Y1.1°

0003 0000 PRk CORPYRIGHT 1978 SYNERTEK SYSTEMS CORFORATION
0004 0000 # kdokkokk

Q005 0000 BORY =%F8 071 BORY FOR READ TIMING
Q004 0000 oLD =$F 9 FHOLD PREV INFUT LEVEL IN GETTR
Q007 0000 CHAR =$FC s CHAR AGSY AND DISASSY

0008 0000 MODE =$FD FRIT7=1 I8 HS» O I8 KIM

0009 0000 Feee BITO=1 — IGNORE DATA

0010 0000 BUFADL. =%FE FRUNNING BUFFER ADR

0011 0000 BUFADH =$FF

0012 0000 TAPDEL =$A630 sHI SFEED TAPE DELAY

0013 0000 KMERIORY =%A631 FKIM READ BDRY

0014 0000 HSRIORY =%$A632 §HS READ EDRY

0015 0000 TAPET1 =$A633 $HS FIRST 1/2 RIT

0014 0000 TAPET2 =$A63C FHS SECOND 1/2 BIT

0017 0000 SCR6 =$A636 JGCR 6

0018 0000 SCR7 =$A637 JSCR 7

Q019 0000 SCR8 =$A63B ySCR 8

0020 0000 SCR9 =$AH3Y $GCR 9

0022 0000 k=$AbL4AH

0023  AbAA EAL =K+l FFP3L - END ADDR +1 (LOY

0024 Ab4R EAH k=Xt 1 FF3H ~  (HID

0028  AbAC SAL K=kt 1 iFP2L — START ADDR  (LO)

0026 A64D SAH X=K+1 FP2H - (HID

0027 AbL4E In =kt sP1L ~ ID

0029 AbAF EOT = $04

0030 Ab6AF SYN = $16

0031 AbLAF TFRIT =%1000 FRIT 3 IS ENABLE/DISABLE TO DECOLER
0032  AbLAF FRAME =$FF FERROR MSG # FOR FRAME ERROR
0033  Ab4AF CHECK =3CC JERROR # FOR CHECKSUM ERROR
0034 AbLAF LSTCHR =$2F iL.LAST CHAR NOT ‘/7

Q035  A64F NONHEX =%FF FNON HEX CHAR IN KIM REC

0037 ALAF ACCESS =48EBé FUNWRITE FROTECT SYSTEM RAM
0038  ALAF F26CR  =$829C FMOVE F2 TO $FF»$FE IN FAGE ZERQ
0039 AbAF ZERCK =$832E $MOVE ZERO TO CHECK SUM

0040 ALAF CONFIG =$89A3 FCONFIGURE 1/0

0042 Ab4F 5 I/0 - TAFE ON/OFF I8 CE2 ON VIA 1 (AOOO)

0043 AbLAF H TAFE IN IS FB6 ON VIA 1 (AQ0O)

0044 ALAF H TAFE OUT IS CODE 7 TO DISFLAY DECODERy THRU 63532y
0045  AbLAF H FRO-FEB3 (A400)
Q0047  ALAF VIAACR =%$A00E

0048  Ab4AF VIAFCR =%A00C JCONTROL CB2 TAFE ON/OFF» POR
0049 ALAF TPOUT =$%A402

0050 AbAF TAFOUT =TPOUT

Q051 ALAF DOROUT =$A403

0052  AbAF TAFIN  =%A000

0053  AbAF DORIN  =$A002

0054  AbLAF TIMER =%$A406 6532 TIMER READ

Q055 ALAF TIM8 =$A413 6532 TIMER SET (8US)

0056 AbLAF DORDIG =%$A401



AUDIO CASSETTE INTERFACE ... FAGE 0002

LINE # LOC CODE L INE

0057  AbAF niG =$A400

0059 ALAF i LOADT ENTER W/ID IN FARM 2y MODE IN [YI]

0061  AbAF X=$8C78

0062 8C78 20 A% 8D LOADT  JSR START FINITIALIZE

0063 8C7R 20 G2 8D LOADTZ JBR SYNC JGET IN SYNC

0064 8C7E 20 E1 8D LOADT4 JSR RINCHTX

0065 8CB1L C? 24 CMF #7% $START OF DATAT

D066 8BCBI FO 06 REQ 1L.0ADRL1

0067 8CBS (9 16 CHF #SYN $NO - SYN?

0068 8BCB7 DO F2 RNE LOADTZ FIF NOTs RESTART SYNC SEARCH
0069 8CB9? FO F3 REQ LOADNTA4 FIF YESy KEEF LOOKING FOR X
Q071 8CBB 06 FI! LOADNLL ASL MODE FGET MODE IN Ay CLEAR EBITS
0072  8C8BD &A ROR A

Q073 8CBE 85 FD S8TA MODE

0074 8CP0 20 26 8E JBR RDRBRYTX sREAD ID RBYTE ON TAPE

0075  8CY3 8DI 00 A4 STha DIG sDISPLAY ON LED (NOT DECODETD
0076 8C926 CD 4AE A6 CMF ID sCOMPARE WITH REQUESTED ID
0077 8C9? FO 29 BEQ LOADRTS FLOAD IF EQUAL

0078 BCPR  AD 4E Aé LA ID s COMFARE WITH ©

0079 B8C9E €9 00 CMF #0

0080 8CAO FO 22 REQ LOADTS FIF Oy 1.OAD ANYWAY

0081 8CA2 C9 FF CMF #$FF FCOMPARE WITH FF

0082 8CA4 FO 07 REQ LOADTS $IF FFy USE REQUEST Sa TO LOAD
0084 8CA6 24 FD BRIT MODE FUNWANTED RECORD., KIM OR HS?
0085 8CA8 30 16 BMI HWRONG

0086 8CAA AL 7R 8C JMP LOADT2 $IF KIMys RESTART SEARCH

0088 8CAD i 8A (&EA IF USEDD COME FROM REQUEST. DISCARD TAFE VALUES
0089 8CAD i (BUFAD ALREADY SET TO S8A RY 'START’)

0090 8CAD §

0091 8CAD 20 74 BE LOADTS JSR RDCHK SGET SAL FROM TAFE

0092 8CEO 20 74 8E JSR ROCHK $GET 8AH FROM TAFE

0093 8CR3 24 FD RIT MODE PHE OR KIMT

0094 8CRS 10 52 BFL LOADT7 FIF KIMs START READING DATA
0095 8CR7 20 74 BE JSR ROCHK FHS. GET EaAH» EAL FROM TAFE
0096 8CEA 20 74 BE JER ROCHK $ s+ BUT IGNORE

0097 8CED 4C DE 8C JMF LT7H FSTART READING HS DATA

0099 8CCO i SA (& EA IF USED) COME FROM TAFE. $A REFLACES BUFAD
0101 8CCO A9 CO HWRONG LA #$CO sREAD THRU TO GET TO . NEXT REC
0102 8CC2 85 FI 5TA MODE SGEUT DON‘T CHECK CKSUMy NO FRAME ERR
0104 8CC4 20 74 8E LOARTS JSR ROCHK yGET SAL FROM TAFRE

0105 8CC7 85 FE STA RUFADL sFUT IN BUF START L

0106 B8CC? 20 74 BE JSR ROCHK § SAME FOR SAH

0107 8CCC 85 FF STA RUFADH

0108 8CCE $(8AL. ~ H STILL HAVE REQUEST VALUE)

0109 8CCE 24 FD RIT MODE $HS OR KIM?

0110 8CNO 10 37 EFL LOADT? $IF KIMy START READING RECORD

0111 8Cn2 20 74 BE JSR ROCHK iHS, GET & SAVE EALsEAH



AUDIO CASSETTE

LINE # LOC
0112 8CDH
0113  8Cns
0114 8CILRB
0116 8CIDE
0118 8CIDE
0119 8CE1
0120 8CE3
0121  8CEé
0122 B8CES
0123 8CEA
0124 BCED
0125  8CEF
0126 B8CF2
0127 8CF4
0128 8CFé6
0129 8CF8
0130 8CFa
0131 8CFC
0132 8CFE
0133 8D00
0135 8003
0136 8L05
0137 8107
0139 8109
0141 8109
0142 8IOC
0143 8IDOE
0144 8D11
0145 8D13
0146 8D1S
0147 8017
0148 8019
0149 8DI1E
0151  8DI1E
0153 8IIE
0154 8DIE
0155 8D21
0156 8D24
0157 8IR6
0158 8n2y
0159 8D2C
0160 8D2E
0162 8030
0163 8D32
0165 8D34

0166

an3ese

8n

8n

20
Ab
EC
no
Ab
EC
FO
20
24
70
AQ
?1

Eé

20
RO
20
AO
?1
Eé
o

ac

20
co
Do
20
[0
o
FO

A9
no

co

INTERFACE « ¢ v o o + FAGE 0003

CODE

44
74
4K

ES
FE
4A
07
FF
4K
14
77
FIr
04
00
FE
FE
EO
FF
nE

2F
29
15

26
77
00
FE
FE
FO
FF
09

26
36
14
26
37
OE
11

2F
0A

2F

Eé

Ab
8E
A6

8n
Ab

Ab -

8E

8C

8E

8n

8E
Ab

8E
Ab

L INE

i READ

LT7H

LT7HA

LT7HC

LT7HR

i READ

LOADT?

# TEST

LOADTS
LTBA

LCERR

LIDT7A

8TA
JBR
STA

HS

ISR

10X
CFPX
BNE
LOX
CFX
REQ
JER
BIT
BVS
LIy
STA
INC
BNE
ING
JHF

CHF
BNE
BEQ®

KIM

JBR
BCS

“JSR

Loy
STA
INC
BNE
ING
JHF

EAL

RICHK

EAH
ATA

RIBYTH sGET NEXT RYTE E
BUFADL sCHECK FOR END OF DATA + 1
EAL.

LT7HA

BUFADH

EAH

LT7HR

CHRT FNOT END. UFDATE CHECKSUM
MODE FWRONG RECORD?

LT7HC sIF S0y DONT STORE RYTE
$0 $ETORE BYTE : :
(BUFADL)Y»Y .

BUFADL § BUMF RUFFER ADDR

LT7H

BUFADH s CARRY

LT7H

%/ sEAy MUST BE "/

L.LCERR FLAST CHAR NOT ‘/¢

LOADTS 7 (ALWAYS)

DATH

RIOBYT .
LUT764 s NONHEX OR LAST CHAR? :
CHRT FUPDATE CHECKSUM (FACKED RBRYTE)
#0 SSTORE RYTE

(BUFALIL) » ¥

BUFADL s BUMP RUFFER ADR

LOADTZ sCARRY?

BUFADH

LOADRT?

CHECKSUM & FINISH

=X

JGR
CMFP
BNE
JSR
CHF
ENE
REQ

L.DA
BNE

CHF
BEQ

RORBYTX $CHECK SUM

SCR6

CKERR

RORYTX

SCR7

CRERR $ CHECK SUM ERROR
OKEXIT F(ALUWAYS)
#LSTCHR $LAST CHAR I8 NOT 7/°
NGEXIT i (ALWAYS)

$/ $LAST OR NONHEX?
LOADTS iLAST



AUDIO CASSETTE

LINE

0167
0168
0169

0171

0173
0174

0176

0178
0179
0180
0181

0183
0184
0185
0186
0187
0188
0189
0190
0191
0192
Q193
0194
0195
0196
0197
o198
0199
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220
0221

* LOC

8038
8038
8N3A

gn3c

8L3E
8L3F

8l41

an4z
8L44
8146
8048

8L4K
8n4c
8snan
8LAE
8NS0
ans2
onss
sns7
ansa
8nsc
SOGF
ane?
8hé4
2} Y
8D69
BNOR
gnsen
8070
8snrz2
8074
8n7zé
8n78
807k
Sn7E
8080
ans3
anss
8n87
8089
SLBE
anan
anvo
8ne2
gnya
8nes
8ne7
8n9A
ook
8Dk

A?
no

A9

38
EO

INTERFACE . + s ¢+ o FAGE

CODE

FF

02

cc

01

FD
08
80
78

8c

A0
Ao
AD

Ad

Ab

A4

A4
A4

8n

8n

A4

A4

L INE
FRERR
NHERR

CKERR

NGEXIT

OREXIT

EXIT

USRREQ

EX10

SYNC

5Y100

SYNC10

LoA
BNE

LDhaA

SEC
BCS

CLC

BIT
BVC
Loy
JMF

FLA
FLA
SEC
LIX
EBNE
LA
AND
STA
LA
STA
LDA
RIT
BFL.
L.DA
STA
I.0A
STA
LA
ORA
5TA
LA
S5TA
BIT
BFL
JBR
ROR
LA
CHF
ENE
L.IX
JSR
CMP
ENE
nEX
ENE
8TX
NEX
8TX
RTS

0004

ENONHEX
NGEXIT

#CHECK

EXIT

MODE
EX10
#$80
LOADT

#4CC
8TTC
OORIN
£ 230
DORIN
#0
VIAACR
KMEDRY
MODE
8Y100
HSEDRY
EORY
#4460
016G
MODE
#4$40
MODE
*#$7F
DORDIG
niG
USRREQ
SYNRIT
CHAR
CHAR
#5YN
SYNCS
#10
ROCHTX
#5YN
SYNCS

SYNC10+2
DIG

OORDIG

$ FRAMING ERROR

FKIM ONLYy NON HEX CHAR READ
5 (ALWAYS)

§ CHECKSUM ERROR

VERROR INDICATOR TO MONITOR IS CARRY
i (ALWAYS) )

$NO ERROR

$READING WRONG RECT
FRESTART SEARCH

FUSER REQUESTS EXIT

$STOP TAFE» RETURN
$ CHANGE DATA DIRECTION

FSET UP BOUNDARY

FINDICATE NO SYNC ON LEDS
STURN ON OUT OF SYNC MODE
FRITS .

$TEST FOR CR DOWN ON HKE

$CR KEY. DOWN - EXIT (ERROR)

$NOW MAKE SURE CAN GET 10 SYNS

$TURN OFF DISFLAY
$ X=$FF



AUDNIO CASSETTE

LINE

0222
0223

0225
0226
0227
0228
0229

0231
0232
0233
0234
0235
0236
0237
0238
0239

0241
0242

0244
024%
0246
0247
0248

0250
0251
0252
0253
0254
0255
0256
0257
0258
0249
0260

0262
0263

0265
0266
0267
0268

0270
0271
0272
0273
0274
0275
0276

¥ LOC

8n9F
8Nn9F

8L9F
8DA1
8na3
8lAé
8DAg

snaY
BOIAR
8DAE
8nRo
8OR3
8LIES6
8snEe
SLBR
SNORE

8LEF
8DEF

8DEF
8nci
8nc3
8ncé
8nce

8NCAH
8nce
8Nk
801
8003
8005
snn7z
8nnA
annn
SDDE
8OEO

8LE1L
8NE3

8DES
8DES
8DES
8DES

BLES
8NES
8LEA
8LED
8DEF
8LF2
8IOF 4

24
10
20
RO
60

84
20
A7
20
20
20
A2
8E
60

A9
85
Al

no

AQ
Al
29
CS
Fo
85

8C
18
65
60

10

8E

2

RO
20
90
20

INTERFACE. s« o« s PAGE 0003

CODE

FD
69
Ca

22

Fu
86
09
A%
2E
9C
EC
(o]

FD
74

38

Ca
14
Ca
04

an

8R
89
83

82

AO

AD

AO

A4
A4

Ab
8n
8n

a8n

LINE

FOYNRIT -
i TIMER S

SYNBIT BIT
EBFL
SYR10  USBR
ECS
RTS

START  8TY
JSR
LA
JGR
JSR
JBR
LIX
STTC 8TX
RTS

GET BIT IN SYN SEARCH., IF HS, ENTER WITH

TARTED EY FREV EIT. BIT RETURNED IN CARRY.

MODE SKIM OR HS?

ROBITK ~ $KIM

GETTR $HS

GETTR $IF SHORTs GET NEXT TRANS
SEIT IS ZERO

MODE $MODE PARM FASSED IN LY

ACCESS SFIX BASIC WARM START EUG

9

CONFIG $PARTIAL 1/0 CONFIGURATION

ZERCK $ZERD THE CHECK SUM

F2SCR $MOVE SA TO FEsFF IN PAGE ZERO

$$EC

VIAFCR $TAFE ON

# GETTR — GET TRANSITION TIME FROM 6532 CLOCK

i DESTROYS

KGETTR LDA
5TA
KG100 LDA
AND
ENE

GETTR LDY
NOTR LIA
AND
CMF
REQ
8TA
LA
8TY
CLC
ALC
RTS

ROCHTX BIT
BFL.

ROBYTH -

ArY

#0 FRIM GETTR ~ GET FULL CYCLE
oLn $FORCE GETTR FOLARITY

TAFIN FWALIT TIL INFUT LO

¥$40 : .

KG100

$$FF

TAFIN

#$40

oL

NOTR iNO CHANGE

oLn

TIMER

TIMG " JRESTART CLOCK

RORY
MODE SREAD HS OR KIM CHARACTER
ROCHT FKIM

READ HS RYTE

TIME FROM ONE CALL TO NEXT MUST ERE LESS THAN

¥
5 Y DESTROYEDy» EBYTE RETURNEDIN IN CHAR AND A
H
H

START

ROBYTH 8TX
LIDX
JSR
ECS
ROBHL1O JSKR
RBCC
JER

BIT TIME (TIMER STILL RUNNING)

SCRE $SAVE X
8

GETTR JGET START BIT TIME

RIOEH90 5IF NOT Oy FRAMING ERR
GETTK $GET BIT IN CARRY

RDASSY

GETTR SEIT IS ONEs WAIT HALF CYC



AUDID CASSETTE INTERFACE......PAGE 0006

LINE ¥ LOC CORE ILINE

0277 8DF7 38 SEC s MAKE SURE "1°

0278 8DF8 66 FC RIASSY ROR CHAR

0279 8DFA CA DEX

0280 8DFER DO F2 BNE ROEBH10

0281 8DFD A% FC LA CHAR FGET IN ACE

0282 8IFF AE 38 Aé LDX SCR8 FRESTORE X

0283 BE02 60 RTS

0284 8EO3 24 FI ROEHYO RIT MODE #NO ERR IF NOT IN SYNC
0285 8E0TS 70 F8 EVS ROBH?0-4 $OR READING WRONG REC
0286 BE07 68 FLA FFIX STACK

0287 B8E08 48 FLA

0288 BE09 4C 38 8D JMF FRERR

0290 8EOC $# RDBITR - READ KIM BIT - XsYsA DESTROYED, BIT RETURNED IN (
0292 8EOC 20 EBF 8D RORITK JSR KGETTR FWAIT FOR LF

0293 B8EOF EO FB BCS RORITK

0294 8E11 20 BF 8D JSR KGETTR $GET SECOND

0295 8E14 RO Fé RCS RORBITK

0296 BE16 A2 00 LOX #0

0297 8E18 ES8 RINE100 INX sCOUNT LF FULL CYCLES
0298 8E19 20 BF 8D JER KGETTR

0299 B8EIC 90 FA RCC RIEB100

0300 B8EIE 20 EF 8D JER KGETTR FGET SECOND

0301 8E21 90 F3 BCC RDEB100O

0302 8E23 EO 08 CEX #$08 $OET RIT TO CARRY

0303 8E25 &0 RTS

0305 8ER26 24 FI ROBYTX EBIT MODE $READ HS OR KIM RBYTE
0306 8E28 30 BR EMI RIOBYTH FHS

0308 8E2A 20 SF 8E RORYT  JSR RDCHT sREAD KIM BYTE INTO CHAR AND A
0309 8E2In C9 2F CMF %7/ FREAL ONE CHAR IF LAST
0310 B8E2F FO 2C BEQ FACKT3 FSET CARRY AND RETURN
0311 8E31 20 3C 8E JBR FACKT

0312 B8E34 BO 26 RCS RORTN FNON HEX CHAR?

0313 BE36 AA TAX i SAVE MSD

0314 8E37 20 5F BE JSR RIOCHT

0315 B8E3A 86 FC STX CHAR JMOVE MSD TO CHAR

0316 BE3C 3 AND FALL INTO PACKT AGAIN

0318 BE3C SFACKT - ASCIT HEX TO 4 RITS

0319 8E3C FINFUT IN Ay QUTFUT IN CHAR AND Ay CARRY SET = NON HEX
0321 8E3C C9 30 FACKT CMF #$30 LT 0%

0322 8E3E 90 1D RCC FACKT3

0323 BEA4A0 C9 47 CMF #%$47 F6T "FR 7

0324 8E42 RO 19 ECS FACKT3

0325 B8E44 C9 40 CMF #$40 FA-F?

0326 8E46 FO 15 REQR FACKT3 $40 NOT VALID

0327 8E48 90 03 RCC FACKTL

0328 BE4A 18 cLC

0329 BEAR 69 09 ANC #9 :

0330 8E4D 24 FACKT1 ROL A SGET LSD INTO LEFT NIBELE

0331 B8E4E 24 ROL. A
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LINE

0332
0333
0334
0335
0336
0337
0338
0339
0340
0341
0342
0343

0345
0346
0347

0349
0350
0381
0352
0353
0354
0355
0356
03357
0358
0359
0360
0361
0362
0363

0365

0367

0369
0370

0372
0373
0374
037%
0376
0377
0378
0379

0381
0382
0383
0384
0385

¥ L0OC

8EAF
8ES0
8ES1
8ES3
8ES4
BES6
8EG7
8EG9
BEGR
8ESC
BESD
BESE

8ESF
8ESF
BESF

BESF
8E60
8E61
8E63
8E64
8E&7
8E69
BE6A
BELE
8E&I
BESE
BE&F
8E71
8E72
B8E73

8E74
8E74

8E77
8E77

8E77
8E78
8E79
8E7C
8E7F
8EB1
8EB4
8EBS

B8EB6
8EB7
8E87
8EBA
8E8C

24
24
AO

246

88
0o
AS
18
60
38
40

FF

20
A?
8n

INTERFACE + + v+ + +FAGE 0007

COnE

04
FC

Fa
FC

FF

oc
FC

Fé

FC

36
36
03
37

A9
07
02

8E

8E

A6
Ab

Ad

80

A4

L INE

ROL A

ROL A

LOY %4
FACKT2 ROL A

ROL CHAR

DEY

EBNE FACKT2

LA CHAR

CLC
RORTN RTS8
FACKT3 SEC

RTS

FRESERVES Xy RETURNS
AND A (W/0 PARITY)

-y e

ROCHT - TXA
FHA
LA #$FF
KRITS FHA
JER RORBITK
ROR CHAR
FLA
ASL. A
BNE KRITS
FLA
TAX
LIOA CHAR
ROL A
LSR A
RTS

3 ROCHK — READ ONE EYT»

RICHK  JSR RDEYTX

RIOCHT -~ READ KIM CHAR

FROTATE 1 BIT AT A TIME INTO CHAR:

FGET INTO ACCUM ALSO
FOK

FNOT HEX

CHAR IN CHAR (W/FARITY)

FSAVE X

SUSE A TO COUNT BITS (BY SHIFTING)

$SAVE COUNTER

$00 8 RITS
FRESTORE X

s DROF FARITY

INCLUDE IN CKSUM

FFALL INTO CHKT

i CHKT -~ UPDATE CHECK SUM FROM BYTE IN A

# DESTROYS Y

CHKT TAY
CLC
ADC SCR6
STA SCRé6
RCC CHKT10
INC 8CR?7
CHKT10 TYa
RTS

+BYT $FF
X=$8EB7
DUMPT  JSR START
‘ LA #7
8TA TAFOUT

i SAVE ACCUM

$ BUMF HI RYTE
$RESTORE A

FNOT USED

SKEEF OLD ENTRY FOINT

FINIT VIA & CKSUM» SA TO BUFAD
CODE FOR TAFE OQUT

JRIT 3 USED FOR HI/ZLO

& STAt



AUDIO CASSETTE

LINE

0386
0387
0388

0389
0390
0391
0392
0393
0394
0395
0396
0397
0398
0399
0400
0401

0403
0404

0406
0407
0408
0409

0411
0412
0413

0415
0416
0417
0418

0420
0421
0422
0423
0424

0425

0427
0428
0429
0430
0431
0432

0434
0435
04364
0437

0439
0440

¥ LOC

8EBF
BE?1
BE?3
8EPS
8E?8
8E??
8E?A
8E?C
8E9F
8EAO
8EA2
8EAZ
8EA4
8EAD
8EA7
8EA?

8EAC
8EAF

8ER2
8EBS
8ERS
8ERR

8EBE
8ERE
8ECO

8EC2
8ECS
8EC8
8ECE

8ECE
B8EDO
8ED3
8EDS
8ED7
8EDA

8EDC
8EDE
8EE1
8EE4
8EE7
8EEA

8EED
8EEF
8EF2
8EF4

8EF7
8EF7

Al
20
Al
20

cop

AS
ch
no

A?
20
Al
20
AD

20

A9
20
A9

20

AC

INTERFACE .+ ... .FAGE

COoDE

> 01

FID
03
30

16
0A

F8

Ab

8F

Ab

8F
Ab
8F

8F

8F

8F

8N

LINE

nUMPT1

DMFT1A

DUMPT2

nT3E

LOX
Loy
EFL
LDX
TXA
FHA
LDA
JSR
DEY
ENE
FLA
TAX
DEX
ENE
LDA
JSR

LDA
JSR

LoA
JSR
LDA
JSR

DA

LDa
cHMP
ENE

LDA
JSR
LDA
JER
LDA
JSR

LDA
JSR
LDA
JSR

JMF

0008

#1
MODE
DUMFT1
TAFDEL

FSYN
OUTCTX

DMFTLA

DUMFT1
X%
ouUTCTX

in
OUTBTX

SAL
OUTRCX
SAH
OUTECX

MODE
DUMFT2

EAL
OuUTRCX
EAH
OUTEBCX

BUFADL

* EAL

NUMFTA4
BUFALH
EAH

NUMFT4

¥/
ouTCTX
SCRé6
OUTRTX
SCR7
OUTEBTX

$EOT
OUTETX
FEOT
OUTBTX

(SET "OK"

OKEXIT

sKIM DELAY CONSTANT (OUTER)
$128 KIMy O HS

SKIM - DO 128 SYNS

FHS INITIAL DELAY (OUTER)

# INNER L.OOF (HS OR KIM)

sWRITE START

SWRITE ID

sWRITE SA

sRIM OR HG?

sHS. WRITE EA

$CHECK FOR LAST RYTE

sLAST. WRITE */°"

FWRITE CHECK SUM

SWRITE TWO EOT’S

MARK)



AUDIO CASSETTE

LINE # LOC

0442
0443
0444
0445
0446
0447
0448
0449
0450

0452
0453
0454
Q455
0456
0457
0458
0459
0460
Q461
0462
0463
0464
0465
0466
0467
04468
0469
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
0480
0481
0482

0484

0486
0487
0488
0489
0490
0491
0492
0493

0495
0496

8EFA
8EFC
BEFE
8FO1
8F03
8F05
8F07
8F0A
8FOC

8FOE
8FOE
8FOE
8FQE
8F10
8F13
8F135
8F18
8F14
8Fi1cC
8F1F
8F1F
8F22
8F23
8F25
8F27
8F29
8F2C
8F2c
8F2F
8F30
8F32
8F33
8F 3%
8F38
8F39
8F3A
8F3C
8F3C
8F3F
8F41

8F43

8F43
8FA43
8F44
8F a5
8F 46
8FA47
8F 48
8F 4R

8F AR
8FAD

Ao

Bl
20
Eé
no
Eé
AC
24
10

29
ce

INTERFACE ...+ PAGE

CODE

00
FE
3C
FE
9
FF
CE
FI
a8

09
39
FC
02
FC
08
02

35
FD
12
08
02
3cC
Flt
E3
39
FoO
77

FI
CB

4R

OF

8F

8E

Ab

A4

A4

Ab

A4
Ab

Ab

8E

8F

LINE

DUMFT4 LDY
LDA
JBR
INC
BNE
INC
JMF
oUTCTX BIT
EFL

0009

#0
(RUFADL) 9 Y
OUTRCX
BUFADL
DUMFT2
RUFADH
DUMFT2
MODE
OQUTCHT

§  OUTBTH - NO CLOCK

§ AyX DESTROYED

§ MUST RESIDE ON ONE PAGE ~ TIMING CRITICAL
Q0

UTBTH LDX
8TY
8ThA
LoA

GETRBIT LSR
EOR
STA
# XXX HERE
Loy
A41é DEY
BNE
EBCC
EOR
STA

#9
SCRY
CHAR
TAPQUT
CHAR
F¥THBIT
TAFOUT

#GET BYTE

FWRITE IT W/CHK SUM

F BUMF BUFFER ADDR
i CARRY

iHS OR KIM?

FRIM

i8 BITS + START BIT

FGET FREV LEVEL

# INVERT LEVEL

STARTS FIRST HALF CYCLE

TAPET1

Ad4lé

NOFLIF
#TFRIT
TAFOUT

s TIME FOR THIS LOOF I8 5y-—-1

FNOFLIF IF BIT ZERO
FBIT IS ONE - INVERT QUTPUT

§ kk¥x END OF FIRST HALF CYCLE

B416 Loy

‘R416F  DEY

BNE
DEX
BNE
Loy
RTS
NOFLIF NOF
BCC
H
OUTERCX JBR
OUTBTX RIT
BMI

TAPET2
K416K
GETBIT -
SCRY
B416
CHKT

MODE
QUTETH

FLENGTH OF LOOP IS 5Y-1

$GET NEXT RIT (LAST IS O START RIT)
§ (BY 9 BIT LSR)

s TIMING
# (ALWAYS)

FWRITE HS OR KIM BYTE & CKSUM
FWRITE HS OR KIM BYTE
$HS

FOUTRTC ~ OUTPUT ONE KIM BYTE

OUTETC =

OUTBT TAY
L8R
LER
LSR
L8R
JSR

> D

HEXOUT

5 FALL INTO HEXOUT

HEXOUT AND
CHup

#$0F
#40A

$ SAVE DATA BYTE

FMORE SIG DIGIT

$CYT LSD OF [A1 TO ASCII, OUTFUT



AUDIO CASSETTE

LINE

0497
0498
0499
0500

0502
0503
0504
0505

0507
0508
0509
0510
0511
0512
0513
0514
0515
0516
0517
0518
0519
0520
0521
0522
0523
0524
0525
0526
0527
0528
0529
0530
0531
0532
0533
0534
0535
05364
0537
0538
0539
0540

0542
0542

0544
0545
0546

# LOC

BF 4F
8F50
8F52
8F54

8F56
8F56
8F56
8F56

8F56
8F59
8FaC
8FSE
8F&60
8F61
8F 64
8F66
8F68
BF 6A
8F4C
8F 6E
8F70
8F73
8F74
8F76
8F77
8F79
8F7R
8F7D
8F7F
8F81
8F83
8F86
8F87
8F89
8F8A
8F8C
8F8D
8F8E
8F?0
8F93
8F96
8F?7

8F98
8F99

8F?4A
8F 924
8F9A

i8
30
69
69

INTERFACE. .+ ¢+ .FAGE

CODE

02
07
30

38

FC
FF

02
FC
12
02
24
19
08
02

FD
F3
i8
02
oc

08
02

Fo
F3
oo

38
39

Ab
Ab

A4

A4

A4

Ab
Ab

LINE

cLc
BMI
ADC
HEX1 ADC

CLOCK NOT
XrY FRESE

- > er er

OUTCHT 8TX
sTY
STA
LDA
KIMBIT FHA
LDA
LSR
Lnx
KCS
Lox
HF Loy
EOR
5TA
HFF1 DEY
EBNE
DEX
ENE
LF LIX
BCS
Lox
LF20 Loy
EOR
STA
LFF3 DEY
BNE
DEX
ENE
FLA
ASL
BNE
Lox
Loy
TYA
RTS

+BYT $FF s $FF

# REGISTER NAME PATCH

*=$8
+BYT

0010

HEX1
#3507
$$30

USED
RVED

SCR8
SCRY
CHAR
$4FF

TPOUT
CHAR
#1168

HF

$36
$25
#TFRIT
TPOUT

HFF1

HF

$24
LF20
#12
$39
¥TFBIT
TPOUT

LFF1
LF20

A
KIMBIT

SCRB
SCR9

FoA
x-X

-

OUTCHT ~ OUTFUT "ASCII CHAR (KIM)

MUST RESIDE ON ONE FAGE - TIMING CRITICAL

§FRESERVE X
FRITTO Y

FUSE FF W/SHIFTS TO COUNT RBITS
FBAVE RIT CTR

$GET CURRENT OUTFUT LEVEL
$GET DATA RIT IN CARRY
FABSUME “ONE’

$BIT IS ZERO

s INVERT OUTFUT

$FAUSE FOR 138 USEC

s COUNT HALF CYCS OF HF
FASSUME RIT IS ONE

FRIT IS ZERO

INVERT QUTFUT

FFAUSE FOR 208 USEC
FCOUNT HALF CYCS

$RESTORE EIT CTR

s DECREMENT IT
sFF SHIFTED 8X = 00

FRESTORE DATA BYTE

$NOT USED



AUDIO CASSETTE INTERFACE......PAGE 0011

LINE # LOC

0547
0548
0549
05350
0551
0GE2
0553

ERRORS

BF PR
8F9C
8F9D
8F 9E
8F9F
8FA0
8FAO

46
41
58
59
01

= 0000

CODnE

-

<0000

LINE

CWBYT
+BYT
+BYT
JRYT
+BYT

+END

F
-4
X
Yy’
$01



SYMROL.
SYMROL.

A416
BDRY
CHECK
CONFIG
nIG
DUMFT1
EAL
FRAME
HEX1
HSEDRY
KG100
L.LCERR
LFF1
L.OADT4
L.OADTS
L.T7HE
NGEXIT
NOTR
OUTBT
QUTCHT
FACKT1
ROB100O
ROBYT
RDCHT
SAL
SCR9
SYB10
SYNC10
TAFET2
TIMER
VIAACR

END OF ASSEMBLY

<

TABLE
VALUE

8F22
00F8
00CeC
89A5
A400
8E98
Ab4AA
00FF
8F 54
AL32
8nc3
8030
8F86
8C7E
8D1E
8003
8L3E
8ncC
8F 43
8F 56
8E4D
8EL8
8E2A
BESGF
AGAC
AL39
8DA3
8D8E
AL3C
A406
AQOOR

ACCESS
BUFADH
CHKT
DDRDIG
DMFTL1A
DUMPT2
EOT
FRERR
HEXOUT
HWRONG
KGETTR
LOT74
LOADL1
LOADTS
LSTCHR
LT7HC
NHERR
OKEXIT
OUTETC
ouUTCTX
PACKT2
RDEH10
ROBYTH
RDCHTX
SCR6
START
SYN
SYNCS
TAFIN
TPRIT
VIAFCR

8E86
OOFF
8E77
A401
BE?A
8ECE
0004
8038
8F 4B
8cCo
8IIBF
8034
8C8R
8CC4
002F
8CFA
8n3s
8h41
8F43
8FO0A
BES3
8NEF
8DES
8DE1
Ab36
8IAT
0016
8n76
A0OO
0008
AOOC

B416
BUFADL.
CHKT10
DDRIN
nT3E
DUMFTA4
EX10
GETRIT
HF

In
KIMBIT
LF
LOADT
LOADTS
LT7H
LT8A
NOFLIF
oLn
OUTETH
F2SCR
FACKT3
RIEH?0
ROBYTX
RIIRTN
8CR7
8TTC
SYNBIT
TAFDEL
TAFOUT
TROUT
ZERCK

8F2C
QOFE
SEB4
AQO2
8EF7
8SEFA
BL4E
8F18
8F 6C
A&A4E
8F 60
8F79
8c78
8CAD
8CIDE
Sni1E
8F39
00F 9
8FOE
829C
SESD
8E03
BE26
8ESC
AL37
SDEER
8L9F
AHI0
A402
A402
832E

R416R
CHAR
CKERR
DOROUT
DUMFT
EAH
EXIT
GETTR
HFF1
KBITS
KMEDRY
LF20
LOADT2
LOADT7
L.T7HA
MODE
NONHEX
OUTECX
OUTETX
FACKT
RIASSY
ROBITK
RICHK
SAH
SCRE
8Y100
SYNC
TAFET1
TIM8
USRREQ

8F 2F
00FC
8gnic
A403
8E87
AGAR
8n4z2
80CA
8F73
8E&3
ALG31
8F7F
8C7R
gno9
8CEF
00F D
QOFF
8F3C
8F3F
8E3C
8SOF8
8EOC
8BE74
ALA4D
AL3B
869
ans2
AL3G
A415
84Kk
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