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A self-test approach for the MC68HC11A/E

By Pat Jordan,
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East Kilbride, Scotland

INTRODUCTION

Since the introduction of the MC6805 family of single
chip microcontrollers, it has been traditional for
Motorola to provide a small section of ROM on-chip
which is programmed at manufacture with self-test
_software. This software is designed to provide the
user, with the aid of a simple Printed Circuit Board, the
facility to perform a basic functional test of the chip.
This facility can be auseful form of incoming inspection
where a VLSI test system is unavailable.

Until now, this facility has not been provnded 0
devices with an expanded mode of operation
theirability to address external memory. In this
it is left to the user to write any test
however, would not allow the userto t
the single chip mode, as it ma
application.

cribes a self-test
hich allows the part to
mode. This is performed by
eature of the MCB3HC11
de to be downloaded, via the
ns Interface (SCI), into the RAM
nd executed. Test routines are also
peripheral functions as well as the on-
OM. These test modules can also be used
tes for any user-defined test modules.

This application note theref
approach for the MCB8HG]
operate in the single
the use of the boot
which allows usér
Serial Com

The .description in this application note uses an
MCGE8HCB11E2 as the means of downloading the
code, but this may also be replaced by a directdownload
from an IBM or compatible personal computer. If this
facility is to be used, a level shift circuit must be used
between this circuit and the PC and suitable software
must be available for the PC.
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HARDWARE

The hardware (Figure 1
under test (DUT) and
DUT is located i
around conn
functions.

s of two parts: the device
ster (MCBBHCB11E2). The
insertion force socket with wrap
10 interconnect all peripheral
:A/D port (PortE) these connections are

of resistor ladders in order that the
ty of the A/D maybe checkedatvaryingvoltages.
n 1o this, some ports do not have Input/Output
g capability; an analogue switch {MC14066) is
to isolate these under control of PortB. All
scommunication with the device for download of test code
and return of pass/fail data is done via the SCI.

Thetesteris a second device with 2K of on-chip EEPROM
{(MCB8HC811E2) conitaining the test routines and control
software. This device connects to the SCl of the DUT and
has a bank of LEDs for displaying the pass/fail condition
and the fail test number.

The devices are isolated from each other with the
exception of the SC| and Reset signals and have
independentcrystal oscillators. Thisisolation of the devices
makes the circuit easily adaptable to direct download
from a PC. In this instance the tester device would be
omitted.

BOOTSTRAP MODE

The special bootstrap mode of operation is selected at
reset by means of the MODA and MODB pins of the
MC68HC11 (Table 1). When this mode is selected the
reset vector is fetched from a small area of ROM known
asthebootstrap ROM. The programinthis ROM initialises
the on-chip SCI and allows a 256 byte program to be
downloaded throughthe SClinto the on-chip RAM. When
the download is complete the program jumps to the start
of RAM to execute the user program.
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Rg-R12 22K 10K C2,C3 22pF D9 LED, red
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R24, R25 10 (All resistors 0.25W, 2% tol.)




Table 1
MODB | MODA Mode selected
1 0 Single Chip
1 1 Expanded Mulﬁplexed
0 0 | Special Bootstrap
0 1 Special Test
Table 2
Address Vector
00C4 SCl
00C7 SPI
~ 00CA Pulse Accumulator Input Edge
00CD Pulse Accumulator Overflow
00D0 ' Tirf\er.O'\/errow_ )
00D3 Timer Output Compare 5
00D6 Timer Output Compare
00D9 Timer Output Co
00DC are 2
OODF
‘00E2
00ES er Input Capture 2

0CES8

imer Input Capture 1
Real Time Interrﬁpt
IRQ

XIRQ

swi

lllegal Opcode

COP Fail

Clock Monitor
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The DUT bootloader program initialises its SCI
receiver and transmitter to a baud rate defined by
E clock/16/16 (7812 baud if E = 2MHz), after which a
break character is transmitted. The tester then
transmits $FF to establish the baud rate for the rest of
the transmission. The 256 bytes of user code are then
transmitted and are loaded from address $0000 in
RAM. Al 256 bytes must be sent; if the user prograr
is shorter, dummy bytes should be used to 1y
the difference (some versions of the bootstr
do notrequire this butitis more universa

programjumps to address $0000
(user) program gains control. On

program can then jump t
if another program is to

wgfuser code itis important
device registers will have

ne. The hootstrap software is
the MCB8HC11 Reference Manual
/AD) and should be referred to befare
ssumptions regarding initial conditions.

rrupt vectors are required to be used by the user
gram, these must be implemented in RAM. In the
bootsirap mode, vectors are fetched from the bootstrap
ROM rather than the normal memory location. Each of
thebootstrap vectors pointstoanaddressin RAM (Table
2) where the user can place a pseudo vector. Each
pseudo vector is allocated three bytes in RAM in order
that an explicit jump to address might be implemented.
in this way the user has full control over the vectors. If
any vector.is not required by the user, the respective
RAM locations may be used for program space.

CONTROL SOFTWARE

The self-test software described in this application
note consists of two basic parts; the control software
andthe test modules. The control softwareis designed
to control -the DUT by means of the reset line
{(connected to PA4) and downloads the appropriate
test modules in sequence. Having reset the DUT in
bootstrap mode, 256 bytes are downloaded and
executed. The result obtained via the SCl then either
indicates a pass or failand the number of the failed test
will be displayed. The tester expectsa “P” (ASCIH $50)
for a pass and a “F" (ASCIl $46) for a fail. No other
response will be considered as an indication of test
complete. The tester then forces another reset and
begins the download for the next test.
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The control software resides in the first 256 bytes of
the assembled code ($F800-$FBFF} and each of the
test routines is located in 256 byte blocks thereafter.
The control software then downloads each 256 byte
block in turn as it executes each of the tests.

TEST MODULES

Each one of the test modules is assembled at an
absolute address, starting at $XX00 in 256 byte
increments. As the tests are downloaded to the DUT,
they are of course relocated to address $0000. Care
must therefore be taken to use instructions which are
relocatable.

The test modules are designed tofitinto the 256 bytes
of available RAM and each module performs one or
more tests. A technique widely used in the software
to ‘'save space is that of using the stack to pass
variables to a subroutine. An example of this is given
in Test 1, where PortB is outputting digital data to
PortE and the data is variable ($FF,$AA,$55,$00). In
this case the data is located in the two bytes
immediately following the subroutine call and the port
addresses in the next four bytes. From within the

subroutine a pull of the stack would ordinarily retrieve +

the return address but in this case it contai
address of the first byte of data. Manipulati

subroutine, the initial address pu
incremented by six before p

se with the following devices but can
for use with any of the MC68HC11

MC68HC11E1
MCG8HC11E9
MC68HC11A0 (remove test 6 — EEPROM)
MC68HC11EO (remove test 8 — EEPROM)

TEST 1a: PORTB output -> PORTE input

This is a digital test of Port B, which is output only, and
wrappedaroundto Port E, whichis inputonly. The test
uses the pseudo macro approach previously mentioned
where the first byte denotes the test data, the second
byte denotes which bits to “care” on, the next two
bytes are the output port address and the last tw
the input port address.

i.e. BSRPORTST.
FCB DATA,MASK
FDB O/P PORT,I/P PORT

In this way, the same te
times with variable da

be performed many
s case the ports are
tate and alternate highs
irections (i.e. FF, AA, b5, 00). If the
sde (“P” = ASCIl $50)is returned
and the DUT will loop, toggling

ntil reset. If the test fails, a fail code

EST 1b: Test strobe output (STRB) and
pulse accumulator input (PAI)

- The MC68HC11 has a special feature known as the

handshake I/O subsystem. This subsystem provides
a parallel handshake between the Port B output port
and the Port C input port. Every time a write is made
to Port B, a 2 E cycle pulse is output on the STRB pin.

Another feature of the MC68HC11 timer subsystem
is the pulse accumulator. The Port A bit 7 pin (PAl)
associated with the pulse accumulator can be
configuredto actasa clock to the counter or as a gated
signal.

Both of these features are tested simultaneously by
wrapping the STRB pin back to the PAI pin with the PAI
pin configured as a clock input. In this way, any write
to Port B will result in one count in the Pulse
accumulator. For the purpose of this test, Port B is
written to 85 times (Hex $55), after which the pulse
accumulator is read and checked for $55.

MOTOROLA
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TEST 2a: PORTC output -> PORT D input

This test checks the bidirectional Port C in the output
modeand those pins of Port D which can be configured
as inputs. The testis identical in nature to test 1a with
the exception of the mask or “care” data. Because
PD8,7 are not implemented as digital ports, they are
masked. Also, the use of PDO,1 for the SCI
communication conflicts with this test. The mask data
used is therefore $3C (don't care PB0,1,8,7).

TEST 2b: PORTC output -> PORT A input

This test checks the bidirectional Port C in the output
mode and those pins of Port A which can be configured
as inputs. The testis identical in nature to test 1a with
the exception of the mask or “care” data. Because
PA3,4,5,6 cannot be configured as inputs they are
masked. Also, the use of PDO,1 for the SCI
communication conflicts with this test. The mask data
used is therefore $84-(don't care PAQ,1,3,4,5,6).

TEST 3a: PORTD output -> PORT C input

This test checks the bidirectional Port D in the output
mode and the bidirectional Port C in the input mode.
The test is identical in nature to test 1a wi
exception of the mask or “care” data. Beca
are notimplementedas outputports, they
Also, the use of PD0,1 for the SCI cog
conflicts with this test. The mask data u
$3C (don't care PC0,1,6,7).

ional Port A in the output
Port C in the input mode.
nature to test la with the

This test checks the bi
mode and the bidiggcti
The test is i
exceptionoft

: Test A/D convertor driven from
PORTB ‘ "

The MCB8HC11 microcontrollers are equipped with
an on-chip analogue-to-digital converter and this test
is therefore designed to test the functionality of the
converter. In order to keep the test jig as simple as
possible, a resistor ladder is used to generate the
analogue voltages. Between each Port B pin and the
corresponding Port E pin is a serial 10K resistor. In

addition, between corresponding bits in the higher
and lower nibbles of Port E are 22K resistors (refer to
test circuit). The resultis that by manipulating the data
output by Port B voltages of 100%, 75%, 25% and 0%
of Vdd can be applied to each of the analogue inputs.
For example, outputting a zero on PB0 and a one on
PB4 would resultin 25% Vdd on PEG and 75% Vdd gn
PE4. One limitation of this test method is thatt
accuracy of the analogue voltage is dependent
Port B V /V;, and on the accuracy of the,

Taking this into account, the test limits,
or minus (2% + 2 bits).

The software uses the same pse
used for the port tests wi i
case the firstbyteis the d

which determin
next twa byte

repeating the same test eight times with different
variables, all eight channels can therefore be checked
at four voltage levels.

TEST 5: Test IRQ, XIRQ

Two external interrupt pins are available on the
MC68HC11. These are referred to as IRQ and XIRQ
and are connected by the test circuit to PB7 and PB6
respectively.

The testis performed by firstly clearing any interrupts
which may be pending. When aninterrupt does occur,
a flag is set in the interrupt routine. If a spurious
interrupt (or stuck low) occurs priorto thevalidinterrupt
(generated from PortB), this will be detected by the
setting of this flag. Conversely, when the appropriate
Port B pin is pulled low, the test checks that a valid
interrupt does occur. This is done by using the flag
which is set in the interrupt routine to jump over the
instruction which would otherwise force a fail. Both
IRQand XIRQ are tested in the same way. This is one
test where it is essential to implement the vectors in
RAM, as shown in the software listing.

One point to note is that an interrupt pin stuck low will
typically cause the processor 1o remain permanently
in the interrupt routine, thereby hanging up the test. In

AN458/D ' MOTOROLA’
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this case no pass or fail indication would be observed,
since control of the DUT can only be recovered by a
reset. The only indication would be the illumination of
the test number LED.

TEST 6: Test EEPROM

This test checks the 512 bytes of on-chip EEPROM.
The test checks for all bits erased ($FF), all bits
programmed ($00), checkerboard (alternate ones
and zeros) and inverse checkerboard. The topology of
the EEPROM array is in rows of 32 bytes so a
checkerboard pattern requires that the dataalternates
from $AA to $55 every 32 bytes.

The test again uses the pseudo macro approach to
pass the variable data to the program/verify routine. In
this way differentdata can be loadedinto eachalternate
row of 32 bytes. The programming time for each byte
is set by the routine “EEDEL” to 10ms. This 10ms
delay makes each pass 0f512 bytes take approximately
5seconds, sothe complete testisaround 15 seconds.

TEST 7: Test STRA — PORT C input
strobe

Part of the handshake I/O subsystem is the input lateh
facility on Port C. This feature operates by latchi }
dataon Port Cinto the Port C latch register (as
from the Port C data register) on the occut
pulse on the STRA input.

This test therefore configures P
data presented to it from Po
an output. One exception i
asanoutputandisused,

way by writinga “1" to PC

is configuredas
ich is configured
&the STRAInput. Inthis
e edge onthe STRA pin
he data on all other Port C

as P'DO, PD1 are used for the SCI and
7 are not implemented.

USER DEFINED ROUTINES

In addition to the above testroutines, any user routine
may be downloaded, provided certain criteria are met.

The routine must be 256 bytes long, even if dummy
bytes have to be added. If vectors are required, these
mustbe mappedas shownin Table 2and implemented

MOTOROLA
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as a jump instruction. The initial conditions of the
device are changed by the bootstrap routine, so no
assumptions shouldbe made regarding machine state.
The code must be written to be relocatable, as it will
be loaded at address $0000 for execution. This
precludes the use of JSR instructions, for example,
and BSR should be used instead. Also, because the
SCl is used to download the software, care must
takenifitis to be incorporated into a user test

TEST RESULTS

After insertion of the DUT, applic
release of the reset, eac
sequence and the test nui
test in turn. This displz
Test 6 (EEPRO
approximately 1§
aIItestswiII.\\t n

il increment rapidly until
vhich point it will pause for
zonds. Successful completion of
dicated by agreen pass LED and
Ds will be blanked. A failure will be
repr edbyaredfail LED accompaniedbythe LED
iling test. If the DUT fails to return a pass or
ation, this will be represented by the LED for
ailing test remaining illuminated but neither the
ass nor fail LED will illuminate.

Debug

Inthe case of a fail, a basic facility is provided on some
tests for debug via the test point on PB3. At the
beginning of the test sequence, a synchronisation
pulse of 98 E clocks (approx. 50us) is output on PB3.
Also, each time a test fails, a fail pulse of 11 E clocks
{approx. 5us}is output on the same pin. By connecting
an oscilloscope to the test point and measuring the
timing of the fail pulse (or pulses) relative to the sync
pulse, it can be determined which sub-test is failing
(eg. port stuck high or stuck low). By then observing
each bitof the port, the bit at fault can also be isolated.
This basic debug approach uses very little code and
can effectively isolate the problem bits, but more
sophisticated routines can be written by the user
provided RAM space allows. This facility is not available
for test 6, due to the wearout effect of repeated write/
erase cycling of the EEPROM.

AN458/D



APPENDIX - PROGRAM LISTING

M68HC11 Absolute Assembler Version 2.61C:HC11TEST.ASC

1 A EE R R T LRSI S AR SRR AT SRS RS RS A RE R Rl R R RS R RS R RS EEESRE R RS
2 A *

3 A * 68HC11l SELFTEST PROGRAM
4 A *

S A * WRITTEN BY: PAT JORDAN
6 A *

7A * REV O 15/01/92 ORIGINAL VERSION PDJ,
8 A *

9 A KREEE I ERIR N AL T IR A AR AR FIRT T AR DA AR R T A A kbbb bk bbbk kb hhkdb bbbk krhhhbddd Fhkdhkrhhrdrdrid
10 A *

11 A 0000 INCL HC11REG.ASC

12 A * MC68HC11 register block addresses
13 A * )

14 A 1000 RB EQU $1000

15 A 1000 PORTA EQU RB+$00

16 A 1002 PIOC EQU RB+$02

17 A 1003 PORTC EQU RB+$03

18 A 1004 PORTB EQU RB+$04

19 A 1005 PORTCL EQU RB+$05

20 A 1007 DDRC EQU RB+$07

21 A 1008 PORTD EQU RB+$08

22 A 1009 DDRD EQU RB+$09

23 A 100a PORTE EQU RB+$0A

24 A 100B CFORC EQU RB+50B

25 A 100C QC1iM EQU RB+$0C

26 A 100D 0ociD EQU RB+$0D

27 A 100E TCNT EQU RB+$0E

28 A 1010 TICL EQU RB+$10

29 A 1012 TIC2 EQU RB+$12

30 A 1014 TIC3 EQU RB+514

31 A 1016 TOC1 EQU

32 A 1018 TOC2 EQU

33 A 101a TOC3 EQU

34 A 101C TOC4 EQU

35 A 101E TOCS EQU

36 A 1020 TCTL1 EQU

37 A 1021 TCTL2 EQU

38 A 1022 TMSK1 EQU 2

39 A 1023 TFLG1 RB+$23

40 A RB+$24

41 A RB+$25

42 A RB+$26

43 A RB+$27

44 A RB+$28

45 A RB+$29

46 A RB+$2A

47 A RB+$2B

48 A RB+$2C

49 A RB+$2D

50 A RB+$2E

51 A RB+$2F

52 A RB+$30

53 A RB+$31

1032 | ADR2 EQU RB+$32
1033 ADR3 EQU RB+$33
1024 ADR4 EQU RB+$34
1035 BPROT EQU RB+$35

A 1039 OPTION EQU RB+$39
59 A 103A COPRST EQU RB+$3A
60 A 103B PPROG EQU RB+$3B
6l A 103¢C HPRIO EQU RB+$3C
62 A 103D INIT EQU RB+$3D
63 A 103E TEST1 EQU RB+$3E
64 A 103F CONFIG EQU RB+$3F

. 6512 *

66 A *

67 A *
68 A B600 EEPROM EQU $B600
69 A B8OG EETOP EQU $B800

70 A * . . :
AN458/D » . MOTOROLA
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[E R R R iR R R R R R R R e R R R R R R R I S S S R T ITII L

71 A
72 A *
73 A 0000 ORG $0000
74 P 0000 0001 TESTNUM  RMB 1
75 A *
76 A 00F8 ORG $00F8
77 P 00F8 0001 TSTNUM RMB 1
78 P OOF9 0001 PASFLG RMB 1
79 P OOFA 0001 TEMP RMB 1
80 P OOFB 0001 TEMP1 RMB 1
81 P OOFC 0001 DUMMY RMB 1
82 P QOFD 0001 COUNT RMB 1
83 A *
84 A LA R A2 R R R S R S R R LS e s s R T R A R X T R I I R T R
85 A PAGE
86 A EE R s 2 S s R R R I e s R s R R e R Y L A T I R T S T T R R
87 A * TO INITIALISATION ROUTINE
88 A L L R L L L R g R R R R R R L R R R R
89 A *
90 A F800 ORG $F800
91 A F800 S8EOOFF RESET LDS #$00FF
92 A F803 86FF LDAA #SFF
93 A F805 B71007 STAA DDRC
94 A F808 8690 LDAA #$90
95 A F80A B71039 STAA OPTION
96 A FBOD 4F CLRA
97 A FBOE 5F CLRB
98 A F8OF CE0000 LDX #$00
99 A F812 7F1004 CLR PORTB
100 A F815 7F1003 CLR PORTC
101 A F818 7FL008 CLR PORTD
102 A F81R 7F0000 CLR TESTNUM
103 A Rk F R I RE R I KER A AR TN IR T ATk kb kR bk ok dk ko k) hhkkhhkhkhkhrkdrktrd khkAhhkhtdddrrrddd
104 A *
105 A *
106 A FS1E 8601 LDAA #$01
107 A F820 B71004 STAR PORTB
108 A F823 7C0000 INC TESTNUM
109 A F826 CEF900
110 A F829 BDF87E
111 A *
112 A F82C 781004
113 A F82F 7C0000
114 A F832 CEFA0O
115 A F835 BDF87E
116 A *
117 A F838 781004
118 A F83B 7¢C0000
119 A F83E CEFBOO $T3
120 A F841 BDF87E TEST
121 A
122 A F844 781004 PORTB
123 A 7C0000 TESTNUM
124 A #T4
125 A TEST
126 A
127 A PORTB
128 A TESTNUM
129 A #T5
JSR TEST
781004 LSL PORTB
7C0000 INC TESTNUM
A F862 CEFE00 LDX #T6
135 A F865 BDF8TE JSR TEST
136 a *
137 A F868 781004 LSL PORTB
138 A F86B 7C0000 INC TESTNUM
139 A F86E CEFF00 LDX 477
140 A F871 BDFS87E JSR TEST
141 A *
142 A F874 8602 LDAA 4$02
143 A F876 B71003 STAA PORTC
144 A F879 7F1004 CLR PORTB
145 A F87C 20FE BRA *
146 A *

MOTOROLA , "AN458/D
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147
148
149

151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

173
174
175
176
177
178
179
180
181
182
183
184

PR N R T T B R R A A i i o wop oo

oo P

F87E
F882
F8a4d
F887
F889
F88cC
F830
F892
F895
F899
F89B

F89E
F8al
F8A3
F8A6
F8AA
F8AD
F8AF
F8B1
F8B4
F8B6
F8B9
F8BA
F8BC
F8BE
F8CO

F8C3
F8Cé
F8C9
F8CE
F8D1
FeD3
F8D5
F8D7
F8D9

F8DA
F8DC
F8DF

F8ELl
F8E2

FFD6
FFD8
FFDA
FFDC
FFDE
FFEQ
FFE2
FFE4
FFE6
FFE8
FFEA

18CE1000
8622
B7102B
860C
B7102D
181D0010
Cc601
BDF8E1l
181C0010
C601
BDF8E1

B6102E
86FF
B7102F
18CE0101
B6102E
8580
27F9
B6102F
A600
B7102F
08
1809
26EC
8630
B7102B

B6102E
B6102F
181F2E20FB
B6102F
8146

2705

8150

26EA

39

8601
B71003
20FE

3c
CE2800

FFD6
F800
F800
F800
F800
F800
F800
F800
F800
F800
F800
F800

Kkkkkkkdkkkkkk bk ko ko hkhhhkkh bk Ak kb hhdk kb hkkdrbkkkrhbdh bk hkkdhhdhd Fhkhhdhkdrrrdksy

*

*

REJECT

*

KhkIKEIKXKEX T IT X KTk d kI ATk dkdhkrrkkdhkdrhrArhbrrrrrhkkdrdrrdrrrrrddhdrdd drdhhkrkrdrtkork

* VECTORS

LR R AR R E RS RS R S S RS s Rt SRR RS RS s RS E R S RSELEEEE SRS ]

*
ORG
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB

* DOWNLOAD TEST CODE TO DUT

*

TEST LDY #$1000
LDAA #$22
STAA BAUD
LDAA #s0C
STAA SCCR2
BCLR PORTA-$1000,Y, #$10
LDAB #$01
JSR PAUSE
BSET PORTA-$1000,Y, #$10
LDAB 4501
JSR PAUSE

*

* START TRANSMISSION

*
LDAA SCSR
LDAA #SFF
STAA SCDR
LDY #$0101

STIWT LDAA SCSR
BITA #580
BEQ STLWT
LDAA SCDR
LDAA 0,X
STAA SCDR
INX
DEY
ENE STIWT
LDAA #$30
STAA BAUD

*

ANSWER  LDAA SCSR
LDAA SCDR
BRCLR SCSR-$1000, Y, #$20;
LDAA SCDR
CMPA $546
BEQ REJEC
CMPA
BNE
RTS

#10240

PAUOL

PAUO2

$FFD6
RESET
RESET
RESET
RESET
RESET
RESET
RESET
RESET
RESET
RESET
RESET

ASSERT RESET

RELEASE RESET

WAIT FOR TEST DATA

CHECK FOR 'F'ail

.1 SEC * VALUE IN ACC B

SCI
SPI
PULSE ACC I/P
PULSE ACC OVFL
TIMER OVFL

0/P COMP
O/P COMP
O/P COMP
O/P COMP
O/P COMP
I/P CAPT

W R W !

MOTOROLA
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222
223
224
225
226
227
228
229
230
231

FFEC
FFEE
FFFO
FFF2
FFF4
FFF6
FFF8
FFFA
FFFC
FFFE

233
234
235
236
237
238
239
240
241
242
243
244

0000

246
247
248
249

L - A A i A A

FO9F8

F900
F903
F905
F907
F909

F90D
F90F
F911

F915
F917
F918

F91D
F91F
F921

W o o R D e

A
285 A F936
286 A
287 A F938
288 A F93B
289 A F93D
290 A F93F
291 A F941
292 A F943
293 A

e,

MOTOROLA
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F800
F800
F800
F800
F800
F800
F800
F800
F800
F800

F9F8
0150000000
000000

F900
8EQOF7
8D6D
8D7D
FFFF
10041004

8D75
AAFF
10041002

8D6D
55FF
10041002

8D65
00FF
10041004

7F1027
CE0055
B71004
09
26FA

F61027
€155
2702
8D7A
86C0
B71004

FDB RESET I/P CAPT 2
FDB RESET I/P CAPT 1
FDB RESET REAL TIM INT
FDB RESET IRQ
FDB RESET XIRQ
FDB RESET SWI
FDB RESET ILLEGAL OPCODE
FDB RESET cop
FDB RESET CLOCK MONITOR
FDB RESET RESET

LR e L L L A s T T o )
PAGE

LR AR RS R R R A R AR R R e R e R R I T R A T T T TR Y
*

* START OF TEST ROUTINE
*

INCL T1.SA
L Y R L L2 R R R R e R R R d L R S Rk LT T R e npnggy
* Tla TEST PORT B TO PORT E IN DIGITAL MODE L

LA A2 A s A A R R R T T R R R TR
*

* FORMAT:
* BSR PORTST
* FCB DATA, MASK
* FDB O/P PORT, I/P PORT
N .
ORG SFSF8
FCB $01,$50,%00,$00,%00,$00,$00, $00RE! TES
*
ORG $F900
T1 LDS $#SF7
BSR SYNC1
BSR PORTST1
FCB $FF, SFF
FDB PORTB, PORTE
* : ’
BSR PORTST1 CHECK FOR $%2aA
*
CHECK FOR $55
*
CHECK FOR $00
$00, $FF
PORTB, PORTE
*
FkkhE B R R R AR RN AR AR R R AR h Sk Rk kb Ak Ak KRR E R KRR R Ak Ak ®

EST STRE (STROBE) O/P AND PULSE ACCUMULATOR

AR AL e R R R R R R N T L o E L T L T T

TEST IS PERFORMED BY LOOPING STRB O/P BACK TO THE PULSE
ACCUMULATOR INPUT. PORT B IS WRITTEN TO AND WRITES ARE

COUNTED.

LDARA #$40

STAA PACTL

LDAA #$D0

CLR PACNT CLR THE COUNTER

LDX © #855 SET-UP FOR $55 WRITES TO PORTRB
PACC1 STAA PORTB CONFIGURE GATES

DEX

BNE PACC1 WAIT FOR $55 WRITES
*

LDAB PACNT READ COUNTER

CMPB #$55

BEQ PACC2 EXIT IF CORRECT

BSR FAIL1 CLR PASFLG IF FAILED
PACC2 LDAA #sco

STAA PORTB TURN GATES OFF

AN458/D



294 3
1295 A
296 A
297 A
298 A
299 A F946
300 A F94a
301 A F94D
302 A F94F
303 A F952
304 A F956
305 A F959
306 A F95B
307 A
308 A F9SE
309 A F960
310 A
311 a
312 A
313 A F962
314 A F964
315 A F966
316 A F969
317 A F96B
318 A F96E
319 A F970
320 A
321 A
322 A
323 A
324 A
325 A
326 A
327 A F972
328 A F975
329 A F979
330 A F97C
331 A F97E
332 A F980
333 A F983
334 2
335 A
336 A
337 A
338 a
339 A F984
340 3 F985
341 A F987
342 A F98A
343 A F98D
344 A F990
345 A F993
346 A

A

A

A

A

A

w
£=23
o
T
"y
E

18FEL000
7F102C
8630
R7102B
181C2D08
B6102E
96F9
B7102F

8150
269E

86C0O
C6C7
F71004
8D41
B71004
8D3C
20D4

CE1000
18CEQQOD
1co408
1809
26FC
1D0408
39

38
A600

1AEEQ2
18aA700
1AEEQ4
18A800
A401
2713

CE1000
1C0408
01

01
1D0408
DEFB

6E06

hhkhkhkkhkhkkkhhhkkhkhkdhhkhddhhdkkhhkhkdrhhdhhhhodhhhkdkhhhhkdhhkhdhhhhkkdrhkhkd Fhkkddkhrrhkrhkrrik

* FINALLY
*
* THIS ROUTINE RETURNS THE PASS/FAIL STATUS TO THE MASTER
*
FINALL  LDY $1000
CLR SCCRL
LDAA #$30
STAA BAUD
BEET SCCR2-$1000,Y,4$08  ENABLE TRANSMITTER
LDAR SCSR CLEAR FLAGS
LDAR PASFLG
STAR SCDR PASS/FAIL BYTE IN TRANSMITTER
*
CMPR #$50
BNE T1 LOOF IF YOU FAILED FOR DEBUG

*

kkhkkkkhkdbdhhhhhrdhdkhhhhhhkdhhhddkdhhdkdhkhkddhhkhhkhhkkhhhhhkkkkdhhkk®x *khkkd

LDAA #$co
LDAB #sC7
P01 STAB PORTB
BSR DELAY1
STAA PORTB
BSR DELAY1
BRA FINALL

*

FERIIE T HITE LRI AT RL AT R AT IR IR R A AN Lk bk h ko k ke ko hh®

* SUBROUTINES

tkhkhhkkkdhkkdhhkkkhkkdbhhhkdhikkdkhhhkhhhkrrhkhrxdd

*

* SUBROUTINE SYNC
*
SYNC1 1DX #$1000
1DY #50D
BSET _PORTB-$1000,

S11 DEY
BNE
BCLR

RTS

*

Kkkhkkk Rk kkhkhkkhhk

PORTST1

$0,Y
$4,X%
£0,Y
$1,X%
All

IF FAILED THEN.....

LDAA #$46
STAA PASFLG
STX TEMP1
LDX #$1000
BSET PORTB-$1000,X, #$08
NOP
NOP
BCLR PORTB-$1000, X, #$08
LDX TEMP1
*
Al1l JMP $6,X

*

ALL LEDS OFF
ALL LEDS ON

khkkkhhkk dkhkkhkikkkkihhk

dhkkkkkdhkd kkkkkdhkokkkxihk

SYNC PULSE OF 98 E CLOCKS

AR R AR R e R T L T L T R

LOAD ACC A WITH O/P DATA
CONFIGURE O/P PORT

SET-UP I/P PORT ADDRESS
COMPARE O/P AND I/P
MASK OUT DONT CARES
EXIT IF PASS

ASCII 'F'

FATIL PULSE OF 11 E CLOCKS

CONTINUE MAIN PROGRAM

LA AR RS AR R R R AR R R A R R AR L E

*

AN458/D
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364 A * SUBROUTINE DELAY
365 A *
366 A F9AC 18CE0001  DELAY1 LDY #$0001 SETS THE FLASH RATE
367 A F9BO CEFFFF Dol LDX #$FFFF
368 A F9B3 09 D11 DEX
369 A F9B4 26FD BNE D11
370 A F9B6 1809 DEY
371 A FI9B8 26F6 BNE DO1
372 A F9BA 39 RTS
373 A * N
374 A hhkkkkhhkkkdkhhhkdkhdhkdhhdhdhdhdodhhkdddhhkkrdhdhdhdhkkrdhhkdkddhdhhhhdhhbrhdddr khkwrhdknkkhibhd
375 A *
376 A * SUBROUTINE FAIL
377 A *
378 A FI9BB 8646 FAILL LDAA #$46
379 A F9BD 97F9 STAA PASFLG
380 A F9BF DFFB STX TEMP1
381 A F9C1 CE1000 o "LDX #$1000
382 A F9C4 100408 BSET PORTB-$1000, X, #508 FAIL PULSE OF 11 E CLOCKS
383 A F9C7 01 NOP
384 A F9C8 01 NOP
385 A F9C9 1D0408 BCLR PORTB-$1000, X, 508
386 A F9CC DEFB LDX TEMP1
387 A FICE 39 RTS
388 A *
389 A LR AR R AR R R SRR R AT L L Y I T T T T S LR R AR ST XL E LR ST
390 A F9CF INCL T2.SA
391 A LR R R R SRR e T R R T R T R R R R R R R R R R R R Y Khkkkk wHhhkhkhkkkkkdhhkd
392 A * T2a TEST PORTC O/P TO PORTD I/P IN DIGITAL MO
393 A LR R R R T R R R R 3 LRSS R R T R TR X 2
394 A *
395 A * FORMAT:
396 A * BSR PORTST
397 & * FCB DATA, MASK
398 2 * FDB O/P PORT, I/P PORT
399 A * :
400 A FAFS ORG $FAF8
401 A FAF8 0250000000 FCB $02,$50,4$00,300%%$00, $00,$00, $00RESERVED BYTES
000000 ’
402 A *
403 A FAQ0 ORG
404 A FAOO 8EOOF7 T2 LDS PLACE STACK BELOW RMB
405 A FAO3 2012 BRA
406 A *
407 A FAO5 CE1000 SYNC2 LDX
408 A FAO8 18CE000D LDY, $0D
409 A FAOC 1C0408 ) PORTB-$1000, X, #$08 SYNC PULSE OF 98 E CLOCKS
410 A FAOF 1809 812 )
411 A FAll 26FC 812
412 A FA13 1D0408 PORTB-$1000, X, #$08
413 A FAl6 39
414 A *
415 A FAl7 86CO #3co CONFIG PORTB TO DRIVE GATES
416 A FAl9 B71004 STAA PORTBE
417 A FALC 8DE7 BSR SYNC2
418 A LDAA #$FC CONFIGURE PORTC AS O/P
419 A STAA DDRC
420 A
421 A BSR PORTST2 CHECK FOR $FF
422 A FCB $FF, $3C
0031008 FDB PORTC, PORTD
*
8D6D BSR PORTST2 CHECK FOR $AA
a AA3C FCB $AA, $3C
427 A FA2F 10031008 FDB PORTC, PORTD
428 A *
429 A FA33 8D65 BSR PORTST2' CHECK FOR $55
430 A FA35 553¢C FCB $55,43C
431 A FA37 10031008 FDB PORTC, PORTD
432 A * .
433 A FA3B 8D5D BSR PORTST2 CHECK FOR $00
434 A FA3D 003C FCB £00, $3C
435 A FA3F 10031008 FDB PORTC, PORTD
436 A *

MOTOROLA
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s R R R R S R RS AR R RS RS R RS R R R RS R RS E R R RR SRR EE S ]

438 * T2b  TEST PORTC O/P TO PORTA I/P IN DIGITAL MODE
439 P R R R e e e R s S 2 RS R R A R S A N R AR R R RS S S
440 *
441 *  FORMAT:
442 * BSR PORTST
443 * FCB DATA, MASK
444 * FDB 0/P PORT, I/P PORT
445 *
446 A FA43 8DSS BSR PORTST2 CHECK FOR $FF
447 A FA4S FF84 FCB $FF, $84
448 A FA47 10031000 FDB PORTC, PORTA
449 *
450 A FA4B 8D4D BSR . PORTST2 CHECK FOR $AR
451 A FA4D AA84 FCB $AR, $84
452 A FA4F 10031000 FDB - PORTC, PORTA
453 *
454 A FA53 8D45 BSR PORTST2 CHECK FOR §55
455 A FAS5 5584 FCB $55,$84
456 A FAS7 10031000 FDB PORTC, PORTA
457 *
458 A FASB 8D3D BSR PORTST?2 CHECK FOR $00
459 A FASD 0084 FCB $00,¢84
460 A FASF 10031000 FDB PORTC, PORTA
461 *
462 A FA63 7F1007 CLR DDRC
463 *
464 LR A SRR R RS SRR RS R R AR AR R RS *EEIAKF XX KA EXXKT I XN K
465 * FINALLY
*
467 * THIS ROUTINE RETURNS THE PASS/FAIL S TO THE MASTER

*

FA66 18FE1000 FINAL2 LDY

FA6A 7F102C CLR

FA6D 8630 LDAA

FA6F B7102B ) STAA

FA72 181C2D08 BSET ENABLE TRANSMITTER

FA76 B6102E LDAA CLEAR FLAGS

FA79 96F9 LDAA

FA7B B7102F STAA PASS/FAIL BYTE IN TRANSMITTER

FA7E 181F2E80FB BRCLR
FA83 B7102F STAA

FA86 8150

FA88 268D LOOP IF YOU FAILED FOR DEBUG
*
Exk I I KE® I R R R e R R R e R R T R 2 2R L AR L ]
*

FA8A 86C0O #5C0 ALL LEDS OFF

FA8C C6C7 LDAR #5C7 ALL LEDS ON

FASE F71004 STAB PORTB

FA91 8D2F BSR DELAY2

FA93 B7100 STAA PORTB

FA96 8D2 BSR DELAY2

FA98 2 BRA FINAL2

*
KE I TR LKA LRI L h KT I AR E IR I I KR AT TR TIT IR IR I I I LA RARRTENNKNRRE, Ak XA ook

* SUBROUTINES

LR R R A S SR A A S AR AR RS RS RE R R R R RS RS Es R aR Rt E RS REEsE EES RS RR R RS

>
o
o
o NI YT TR TR I I R R SR R SR T R T N B R

*

* SUBROUTINE PORTST
*
38 PORTST2 PULX
A A600 LDAA $0,X LOAD ACC A WITH O/P DATA
501 A FA9D 1AEE02 LDY $2,X CONFIGURE O/P PORT
502 A FAAO 18A700 STAA $0,Y
503 A FAA3 1AEE04 LDY $4,X SET-UP I/P PORT ADDRESS
504 A FAA6 18A80C EORA $0,Y COMPARE O/P AND I/P
505 A FAA9 A401 ANDA $1,X% MASK OUT DONT CARES
506 A FAAB 2713 BEQ Al2 EXIT IF PASS
507 A *
508 A IF FAILED THEN.....
509 A *
510 A FAAD 8646 LDAA #s46 ASCII 'F’
511 A FAAF 97F9 STAA PASFLG

AN458/D MOTOROLA
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S12 A FABL DFFB ] STX TEMP1
513 A FAB3 CE1000 LDX #$1000 .
S14 A FAB6 1C0408 ‘ BSET " PORTB-$1000, X, #$08 FAIL PULSE OF 11 E CLOCKS
515 A FABY 01 NOP
516 A FABA 01 NOP
517 A FABB 1D0408 BCLR PORTB-4$1000, X, #$08
518 A FABE DEFB LDX TEMP1
519 A *
520 A FACO 6E06 Al2 Jup $6,X CONTINUE MAIN PROGRAM
521 A * . -
522 A ***********-A-********************************‘******************** Ihkkhkhhkkkkdhnsk
523 A *
524 A * SUBROUTINE DELAY
525 A * :
526 A FAC2 18CE0001  DELAY2 LDY #$0001 SETS THE FLASH RATE
527 A FAC6 CEFFFF D02 LDX #$FFFF
528 A FACY 09 D12 DEX
529 A FACA 26FD BNE © D12
530 A FACC 1809 DEY
531 A FACE 26F6 BNE D02
532 A FADO 39 RTS
533 A * .
534 A Fhhkhkhhhkhhkdhkkkhdkdkhkhkhkddrktdhdhk kb hdhkhhohkdh b kh ok krr kb hrdd *******_
535 A FADL INCL T3.8A . .
536 A *hhkkkkh kb kot bk kbbb hkdhhddkdrdhrkh bbb bhkhkhkkhrkkkhrdokthhkdd e ok ok gk ek ke ok
537 A * T3a TEST PORTD O/P TO PORTC I/P IN DIGITAL MODE
538 A ******************************************************9@ dhkkkk Kkkkkddddkkohhn
539 A *
540 A * FORMAT:
541 A * BSR PORTST
542 A * - FCB DATA, MASK
543 A * FDB O/P PORT, I/P PORT
544 A *
545 A FBF8 ORG $FBF8
546 A FBF8 0350000000 FCB $03,4$50,400,4$00,$00 0, $00RESERVED BYTES
000000

547 A * :
548 A FBOO ORG $FBOO .
549 A FBOO 8EQOF7 T3 LDS #SF7 PLACE STACK BELOW VECTORS AND RMB
550 A FBO3 2012 " . BRA )
551 A *
552 A FBOS CE1000 SYNC3 LDX
553 A FBO8 18CE000D
554 A FBOC 1C0408 $1000,X, %408 SYNC PULSE OF 98 E CLOCKS
555 A FRBOF 1809 813 : :
556 A FB1l 26FC 813 :
557 A FB13 1D0408 PORTB-$1000, X, 4508
558 A FR16 39
559 A * :
560 A FB17 86C0 1 3 $$co )
‘561 A FBL9 B71004 PORTB CONFIGURE PORTB TO DRIVE GATES
562 A FB1C 8DE?7 SYNC3 :
563 A FBLE 8604 $#$04

A FB20 B71028 STAA SPCR CONFIGURE PORTD IN CMOS MODE

A FB23 86FF LDAA #SFF

a STAA DDRD CONFIGURE PORTD AS O/P

A * - . .

A BSR PORTST3 CHECK FOR $FF.

A FCB - 4FF, $3¢C

A FDR PORTD, PORTC

* .
BSR PORTST3 CHECK FOR $AA
FCB $AA, $3C

A FB34 10081003 . FDRB . PORTD, PORTC

A * .
576 A FB38 8D6A BSR PORTST3 CHECK FOR §55
577 A FB3A 553C . . FCB $55, §3C
578 A FB3C 10081003 “FDB - PORTD, PORTC
579 A * . .
580 A FB40 8D62 BSR PORTST3 CHECK FOR 400
581 A FB42 003C FCB $00, $3¢C
582 A FB44 10081003 FDB PORTD, PORTC
583 A *
584 A FB48 7F1009 CLR DDRD
585 A *

MOTOROLA R o v ' ' ' ~ ) AN458/D
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586
587
588
589

591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612

614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638

650
651
652
653
654
655
656
657
658
659

RS AR R R R T T T N I I VI VI VI VI Y VI Vi S I VI S A

L R A

FB4B
FB4D
FB50
FB52

FB55
FBS57
FBS59

FB5D
FBSF
FB61

FB65S
FB67
FB69

FB6D
FB6F
FB71

FB75

FB78
FB7C
FB7F
FBE1
FB84
FB88
FB8B
FB8D

FBS0
FB92

FBa4
FBAS
FBA7

FBAD
FBBO
FBB3
FBB5

86EQ
B71004
8688
B71026

8D4D
FFF8
10001003

8D45
AAF8
10001003

8D3D
55F8
10001003

8D35
DOF8
10001003

7F1026

18FE1000
7F102C
8630
B7102B
181C2D08
B6102E
96F9
B7102F

8150 .
2683

86C0
C6C7

38
A600
1AEEO2
18A700
1AEEQ4
18A800
A401
2713

LA AR AR AR RS R R R R R R R g L L R S S 2 T ]

* T3b TEST PORTA O/P TO PORTC I/P IN DIGITAL MODE

LR R A R R R R s s Y e R R AR R I

* FORMAT:
* BSR PORTST
* FCB DATA, MASK
* FDB 0/P PORT, I/P PORT
*
LDAA #SEO
STAA PORTB
LDAA #1588
" STaA " PACTL
*
BSR PORTST3 . CHECK FOR $FF
FCB $FF, §F8
FDB PORTA, PORTC
*
BSR °© . PORTST3 CHECK FOR $AA
FCB $AA, SF8 :
FDB PORTA, PORTC
*
BSR PORTST3 CHECK FOR $55
FCB $55, SF8
FDB PORTA, PORTC
*
BSR - PORTST3 CHECK FOR $04
FCB $00, $SF8 :
FDB PORTA, PORTC
*
‘CLR PACTL

*

dkkkhdkkhhkkbdhddkhkhdbbohddhrddhhdhhdhkdd

* FINALLY

*

* THIS ROUTINE RETURNS THE ‘BASS/FAIL STATUS TO THE MASTER

.

FINAL3®  LDY $1000
CLR SCCR1
LDAA #530
STARA BAU
BSET

kkkkkhdkkhkkdhhkkkdd kdkhhhhhkrhrdhd

0,Y,#508 ENABLE TRANSMITTER

LDAA CLEAR FLAGS
LDAA .
STAA PASS/FAIL BYTE IN TRANSMITTER

#$50
T31 LOOP IF YOU FAILED FOR DEBUG

* dk ok k LA R R A R AR Ll e R R R L R L L gy (R AR AR R ER L LR S

LDAA #5Co ALL LEDS OFF

LDAB #$C7 ALL LEDS ON
4 STAB PORTB

BSR DELAY3

STAA PORTRB

BSR DELAY3

BRA FINAL3

*
**************************************************************** Ikkdk kI kk ko hkkx
* SUBROUTINES
**************************************************************** kkkkkdkkkhhkdk kox
*

* SUBROUTINE PORTST
*

PORTST3 PULX

LDAA $0,.X LOAD ACC A WITH O/P DATA
LpY $2,X CONFIGURE O/P PORT

STAA $0,Y

LDY $4,X SET-UP I/P PORT ADDRESS
EORA $0,Y © COMPARE.O/P AND I/P
ANDA $1,X MASK OUT DONT CARES

BEQ Al4 EXIT IF PASS

AN458D ' '
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660 A * IF FAILED THEN.....
661 A *
662 A FBB7 8646 LDAA #3546 ASCII ‘F'
663 A FBBY 97F9 STAA PASFLG
664 A FBBR DFFB STX TEMP1
665 A FBBD CE1000 LDX #$1000
666 A FBCO 1C0408 BSET PORTB-$1000, X, #508 FAIL PULSE OF 11 E CLOCKS
667 A FBC3 01 NOP
668 A FBC4 01 NOP
669 A FBCS5 1D0408 - BCLR PORTB-$1000, X, #508
670 A FBC8 DEFRE LDX TEMPL
671 A *
672 A FBCA 6E06 Al4 JMP $6,% : CONTINUE MAIN PROGRAM
673 A * ) . _
: 674 A ************.*********************’******************************* **************
675 A * ’ o
676 A * SUBROUTINE DELAY
677 A * )
678 A FBCC 18CE000L  DELAY3 LDY #$0001 SETS THE FLASH RATE
679 A FBDO CEFFFF D03 LDX #$FFFF
680 A FBD3 09 D13 DEX
681 A FBD4 26FD BNE D13
682 A FBD6 1809 DEY
683 A FBD8 26F6 BNE DO3
684 A FBDA 39 RTS
685 A *
686 A *****************************************************i khkhk kkkhkhkrkkhrwhkkw
687 A FBDB _ INCL T4.SA
688 A R 2R R R RS RS SRR RS SR S22 s R 2L R R A hkhkkhkd Khkhkxdxhkdkhkkkdd
689 A * T4  TEST A/D DRIVEN FROM PORT B : _
690 A hhkkkkhkhkhkhhkkhkhrrkkkhhrkrdbhhkrrkhhhhkrkhkrhrkrhhrd **§ hhkkhkdkkhkhokkd Fhhkhkrrkhkkrwsk
691 A * *
692 A 0000 ZMIN EQU $00 2%+2BIT ACCURACY
693 A 0008 ZMAX EQU. $08
694 A 00FF FSMAX EQU $FF
695 A 00F8 FSMIN EQU $F8
696 A 00ca HIMAX EQU $CA
697 A 00B9 HIMIN EQU $B9
698 A 0048 LOMAX EQU $48
699 A 0037 LOMIN EQU $37
700 A *
701 A * FORMAT:
702 A * BSR
703 A * FCB ATA, CHANNELS, MINVAL, MAXVAL
704 A *
705 A FCF8 $FCF8
706 A FCF8 0450000000 $04,%50,$00,$00,$00,$00,$00, $00RESERVED RYTES
000000
707 A
708 A FCO0 SFCO0
709 A FCOO 8EQOF7 #$F7 : PLACE STACK BELOW VECTORS AND RMB
710 A FCO3 8690 #$90
711 A FCO5 B71039 OPTION . TURN A/D ON
712 A
713 a BSR ADTST
714 A FCB $00, $10, ZMIN, ZMAX
715 A
716 A BSR ADTST
717 A FCB $00,$14, ZMIN, ZMAX
*
8DSD BSR ADTST
FC16 FF10F8FF FCB $FF, $10, FSMIN, FSMAX
*
922 A FC1A 8D57 BSR ADTST
723 A FC1C FF14F8FF FCB $FF, $14, FSMIN, FSMAX
724 A *
725 A FC20 8D51 BSR ADTST
726 A FC22 OF10B9CA . FCB _ $0F, $10, HIMIN, HIMAX
727 A *
728 A FC26 8D4B BSR ADTST -
729 A FC28 0F143748 FCB $0F, $14, LOMIN, LOMAX
730 A : *
731 A FC2C 8D45 BSR' °  ADTST
732 A FC2E F0103748 . FCB $F0, $10, LOMIN, LOMAX
733 A * .

MOTOROLA . ANd58/D
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734 A FC32 8D3F BSR ADTST
735 A FC34 FO14BSCA FCB $F0,$14,HIMIN, HIMAX

736 *

737 khhhhkhhd kb hdhd kb hkkdrh kbt bk kbl bk bk ko kb kk bk ke Ak k krkk kb kb rh ok don
738 * FINALLY

739 *

740 * THIS ROUTINE RETURNS THE PASS/FAIL STATUS TO THE MASTER

741 *

742 A FC38 18FE1000 FINAL4 LDY $1000

743 A FC3C 7F102C CLR SCCR1

744 A FC3F 8630 LDAA #$30

745 A FC41 B7102B STAA BAUD

746 A FC44 181C2D08 BSET SCCR2-$1000,Y, #$08 ENABLE TRANSMITTER

747 A FC48 B6102E LDAA SCSR CLEAR FLAGS

748 A FC4B 96F9 LDAA PASFLG

749 A FC4D B7102F STAA SCDR PASS/FAIL BYTE IN TRANSMITTER
750 *

751 A FCS0 8150 CMPA #$50

752 A FC52 26AC BNE T4 LOOP IF YOU FAILED FOR DEBRUG
753 * S
754 Khhkdhkddkdhdhdkdddhdkkhdkbhbdkdhbedbhrhkhhr b bk b kb kb khhkkkdkdrdhh kb hkedhr *n % dkodek kok ok
755 * :

756 A FC54 86CO LDAA #$C0 ALL LEDS OFF

757 A FC56 C6C7 LDAB #$c7 ALL LEDS ON

758 A FC58 F71004 ’ STAB PORTB

759 A FCSB 8DQ7 - BSR DELAY4

760 A FC5D B71004 STAA PORTB

761 A FC60 8D02 BSR DELAY4

762 A FC62 20D4 BRA FINAL4

LR Y e T R R I Khkkddkkkddhkkd khhkrhdhhkdrrs

765 * SUBROUTINES
766 L R Y e A R R s AR R L ESEE RS AR IS E T Y T TR
767 *
768 * SUBROUTINE DELAY
769 * .
770 A FC64 1BCE0001  DELAY4  LDY #$0001 SETS THE FLASH RATE
771 A FC68 CEFFFF D04 LDX 4$FFFF
FC6B 09 D14 - DEX
FC6C 26FD BNE D14
FC6E 1809 DEY
FC70 26F6 ENE
FC72 39 RTS

*

Ik kkdh bk khkk LR AR AR R R R L R R R R R LS

ADTST

]

£+4)

[
5!’3’3’:1’?’:1’h’h’l’:ﬂ!ﬂviﬂbh’ﬂ’:??’!ﬂybh’vh’k’b'B’B’3’3’3’3’3’3’b'tb'ﬁ’b’ﬁ!’b‘?’(b’h’{b‘!ﬂb?’b’l’!ﬂ:l’!b'?’i’ﬂ’:vﬂ’?’:!’h’

FC73 38 FIND INDEX FOR VARIABLES
FC74 A600 $0,X LOAD DRIVE DATA IN PORT B
FC76 B71004 PORTB -
FC79 18CE0010 #$10 PAUSE FOR VOLTAGE STABALISATION
FC7D 1809
FC7F 26FC BNE ADP
LDAA $1,X% CONFIG ADCTL FOR CHANNEL SELECT -
STAA ADCTL
LDAA $2,X LOAD ACC A WITH MIN LIMIT
LDAB $3.X LOAD ACC B WITH MAX LIMIT
LDY #ADR1 LOAD Y REG WITH FIRST RESULT REG ADDRESS
, 3C PSHX
CE1000 LDX #$1000 .
1F3080FC BRCLR ADCTL-$1000,X,#$80,* WAIT FOR CONV. COMPLETE
A *
A 182100 ADO CMPA $0,Y COMPARE RESULT WITH MIN AND MAX
A 2304 BLS AD1 BRANCH IF MIN(ACCA) < RESULT
A 8646 LDAA £#$46
A 97F9 STAA PASFLG ‘F' IN PASFLG IF FAILED
A 18E100 AD1 CMPB $0,Y
803 A FCA2 2404 BHS AD2 BRANCH IF MAX(ACCB) > RESULT
804 A FCA4 8646 LDAA #$46
805 A FCA6 97F9 STAA PASFLG '‘F' IN PASFLG IF FAILED
806 A FCA8 188C1034 AD2 CPY #ADR4 CHECK ALL FOUR RESULT REGISTERS
807 A FCAC 2704 BEQ AD3
808 A FCAE 1808 INY
AN458/D MOTOROLA
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809 A FCBO 20E4 BRA ADO

810 A FCB2 38 AD3 PULX

811 A FCB3 6E04 JMP $4,X CONTINUE MAIN PROGRAM

812 A *

813 A Fhk kb kT khkhhhkkrhk kb hd b rrrrdhh kb hhbdrhddrhrhhrhhddrdrdkrrhrkdrrdd dhdhhdddhdrddthrodk
814 A FCBS INCL T5.5A

815 A KR IR TTEERKAERAKKRRRIF AN R I I bbb rhh bk k kb kbbb kb hkkhdhhd *orrdhbhdhddrtd
816 A * 15 TEST IRQ, XIRQ

817 A A K IR R AR E KRNI EE IR R E IR IR AT IR AT AT T AR AT AR r Tt b kb hhd bk kb khd dhddhhddrhrddn
818 A *  THIS TEST IS PERFORMED BY CLEARING ALL PENDING INTERRUPTS

819 A *  AND THEN PULLING THE APPROPRIATE PORT B PIN LOW TO GENERATE

820 A * THE INTERRUPT.ilF THE INTERRUPT OCCURS CORRECTLY THE

821 A *  PROGRAM WILL JUMP OVER THE INSTRUCTION WHICH FORCES A FAIL.

822 A *

823 A 00B8 ORG $B8

824 P 00BS 0001 TSTNUMS ~ RMB 1

825 P 0OBS 0001 PASFLG5  RMB 1

826 P OOBA 0001 IRQVAL  RMB 1

827 P 0DOBB 0001 IRQBAD  RMB 1

828 P 00BC 0001 XIRVAL  RMB 1

829 P 00BD 0001 XIRBAD  RMB 1

830 P OOBE 0001 TEMP15  RMB 1

831 A *

832 A FDOO ORG $FDOO

833 A FDOO 8EO0OB7 TS5 LDS #$B7 PLACE STACK BELOW,

834 A FDO3 86CO . . LDAA #5c0 .

835 A FDOS B71004 STAL PORTB HOLD IRQ/XIR

836 A FDO8 8D70 BSR DELAYS

837 A *

838 A * IRQ TEST

839 A ' * )

840 A FDOA CEL000 ‘ LDX $$1000

841 A : * CLR PENDING INTERRUPTS BY EXECU? DUMMY INTERRUPT AFTER
842 & , * THE CLI AND CHECKING THE IR @ IN THE IRQ ROUTINE

843 A FDOD OE cLl ‘LEAR THE MASK

844 A FDOE.14BAFF BSET IRQVAL, $$FF “ENABLE VALID INTERRUPTS

845 A FD11 13BBFFO02 BRCLR TROBAD, #4FF, I CHECK FOR IRQ STUCK LOW

846 A FD15 8DAF BER FAILS FORCES A FAIL IF IRQ IS LOW
847 A FD17 1D0480 11 BCLR PORTB- GENERATE VALID INT (PB7)
848 A FD1A 01 ' NOP WAIT FOR IT !

849 A FDIB 12BBFF02 BRSET

850 A FDIF 8D45 BSR JUMP THIS IF INTERRUPT OCCURS
851 A FD21 01 12 NOP

852 & *

853 A * XIR

854 A *

855 A FD22 07 CHANGE THE X BIT IN THE CC TO
856 A FD23 84BF #$BF ENABLE XIRQ INTERRUPTS.

857 A FD25 06 :

858 A * LR PENDING INTERRUPTS

859 A FD26 14BCFF BSET XIRVAL, #$FF ENABLE VALID INTERRUPT

860 A FD29 13BDFF02 BRCLR XIRBAD, #$FF, XI1 CHECK IF XIRQ IS STUCK LOW
861 A FD2D 8D37 BSR FAILS FORCE A FAIL IF LOW

862 A FD2F XI1 BCLR PORTB-$1000,X,#$40  GENERATE VALID XIRQ (PB§)
863 A FD32 NOP WAIT FOR IT !

864 A FD33 BRSET - XIRBAD, #$FF, XI2

865 A FD37 BSR FAILS SKRIP THIS IF XIRQ OCCURS
866 A FDI X12 NOP

FTRKNHEEIXT TR R LRI TR T IR LRI T T I AN T T d TR T T T d L h Tk hbd b hhbdrdkkddr Fhkbhdddrrdddsdr

* FINALLY

A *

A * THIS ROUTINE RETURNS THE PASS/FAIL STATUS TO THE MASTER
873 A *
874 A FD3A 18FE1000 FINALS LDY $1000
875 A FD3E 7F102C CLR SCCR1
876 A FD4l 8630 LDAA #$30
877 A FD43 B7102B STAA BAUD -
878 A FD46 181C2D08 BSET. SCCR2-$1000,Y,#508 ENABLE TRANSMITTER
879 A FD4A .B6102E LDAA SCSR CLEAR FLAGS
880 A FD4D 96B9 LDAA PASFLGS
881 A FD4F B7102F STAA SCDR PASS/FAIL BYTE IN TRANSMITTER
882 A *

~ MOTOROLA : " ' ' ’ ' AN458/D
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883 A FD52 8150 CMPA #$50

884 A FD54 26E4 BNE FINALS LOOP IF YOU FAILED

885 A * )

886 A ER AR AR R RS R R R AR R RS R R R R R R R R R R e e R e
887 A *

888 A FDS6 86CO LDAA #$C0 ALL LEDS OFF

889 A FD58 C6C7 LDAB #$C7 ALL LEDS ON

890 A FDSA F71004 P05 STAB PORTRB

891 A FDSD 8D1B BSR DELAYS

892 A FDSF B71004 STAR PORTB

893 A FD62 8D16 BSR DELAYS

894 A FD64 20D4 BRA FINALS

895 A *

896 A Shkkdhhdkhddk bbbk kA bk k ke hk kAR AR AR N TR AR R T Ak khdhhk kb hh ok kdk kdededkkd* Khkkkdkkhkkkdhhhkd
897 A * SUBROUTINES

898 A **************************************************************** ************&
899 A * )

900 A * SUBROUTINE FAIL

901 A *

902 A FD66 8646 FAILS LDAA $846

903 A FD68 97B9 STAA PASFLGS5 LOAD 'F' IN PASFLG

904 A FD6A DFBE STX TEMP15

905 A FD6C CE1000 LDX #$1000

906 A FD6F 1C0408 BSET PORTB-$1000,X, #308 FAIL PULSE OF 11 E (

907 A FD72 01 NOP

908 A FD73 01 NOP

909 A FD74 1D0408 BCLR PORTR-$1000, X, #$08

910 A FD77 DEBE LDX TEMP15

911 A FD79 39 RTS

912 A *

913 A ********************************************t*** KhkkhhXk*kAXdkdkdt FRKXEEFrEhddhdx
914 2 *

915 A * SUBROUTINE DELAY

916 A * i

917 A FD7A 18CE0001  DELAYS LDY $$0001 ETS THE FLASH RATE

918 A FD7E CEFFFF D05 LDX #$FFFF

919 A FD81 09 D15 DEX

920 A FD82 26FD BNE D15

921 A FD84 1809 DEY

922 A FD86 26F6 BNE D05

923 A FD88 39 RTS

924 A *

925 A Khkhhkkrh AL TR e X rhkd AR Rk L R R e T L L
926 A * INTERUPT RQ .
927 A LR TR T T RS ¢ ****************************************** LR R AL Y
928 A

929 A

930 A

931 A FD89 12BAFF04 IRQVAL, #$FF, IR1 CHECK IF INT IS VALID

932 A FD8D 14BAFF IRQVAL, #$FF SET FLAG SO NEXT INT IS VALID

933 A FD90 3B

934 A FD91 1C0480 PORTB-$1000, X, #580 SET PORTB7 HIGH AGAIN

935 A FD94 14BEBFF IRQBAD, #4FF

936 A FD97 1830 LOAD STACK POINTER INTO Y

937 A 181C0 BSET $0,Y, #$10 SET INT MASK WHILE STILL ON..

938 A RTI ..THE STACK AND RETURN.

939 A *

940 A **************************************************************** LR R AR E R TS EEEY
941 A *

* XIRQ ROUTINE

12BCFF04 XIRQ BRSET XIRVAL, #$FF, XIR1 CHECK IF INT IS VALID

A 14BCFF BSET XIRVAL, #$FF SET FLAG SO NEXT INT IS VALID

A FDAS 3B RTI

A FDA6 1C0440 XIR1 BSET FORTB-$1000, X, #$40 SET PB6 HIGH AGAIN
948 A FDAY9 14BDFF BSET XIRBAD, #S$FF
949 A FDAC 3B RTI
950 A *
951 A **************************************************************** LR RS S S R ET Y
952 A *
953 A FDB8 ORG SFDB8
954 A FDB8 0550000000 °  FCB $05,%$50,$00,300,%$00,$00,%00, $00RESERVED RYTES

000000
955 A *
956 A FDC4 ORG SFDC4
AN458/D MOTOROLA
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957 A FDC4 7E0000 JMP $0000 SCI

958 A FDC7 7EQ000 JMP $0000 SPI

959 A FDCA 7E0000 JMP $0000 PULSE ACC I/P
960 A FDCD 7E0000 JMP $0000 PULSE ACC OVFL
961 A FDDO 7E0000 JMP $0000 TIMER OVFL
962 FDD3 7E0000 JIMP $0000 O/P COMP 5
963 FDD6 TE0C00O JMP $0000 O/P COMP. 4
964 FDD9 7E00Q00 JMP $0000 O/P COMP 3
965 FDDC 7E0000 JMP $0000 O/P COMP 2
966 FDDF 7E0000 JMP $0000 O/P COMP 1
967 FDE2 7E0000 JMP $0000 I/P CAPT 3
968 FDE5 7E0000 JMP $0000 I/P CAPT 2
969 FDE8 7EC0000 JMP $0000 I/P CAPT 1
970 FDEB 7EQ0000 . JMP 50000 REAL TIM INT
971 FDEE 7E0088 JMP° IRQ-SFDOO IRQ

972 FDF1 7ECQ9E JMP XIRQ-$FDOO XIRQ

973 FDF4 7E0000 JMP $0000 SWI .

974 FDF7 7E0000 JMP $0000 ILLEGAL OPCODE
975 FDFA 7E0000 JMP $0000 cop

976 FDFD 7E0000 JMP $0000 CLOCK MONITOR
977 *

B L L2 R R R R R e T e e L L S
FEO0O INCL T6.SA
F e A E S R e R R e R e e e s Frhr AR
* T6 TEST EEPROM

Fhk kR NIRRT AT A bR TR R A h T hwh bk bk h kT F ks bhhbdkbhddhdrd*

THIS TEST PROGRAMS THE 512 BYTES OF INTERNAL EEPR

* EEAEEXX AT K Ik d ke okh

*

984 * CHECKS FOR ERASURE ($FF), CHECKERBOARD AND $00 RAMMING
985 * TIME IS SET BY SUBROUTINE 'EEDEL' TO 10MS SO EACH GRAMMING
986 * CYCLE OF 512 BYTES TAKES APPRCX 5 SECONDS TAL)

987 *

988 * FORMAT:

989 * BSR EEPROG

990 * FCB $XX, $YY TA FOR FIRST 32 BYTES
991 * DATA FOR NEXT 32 BYTES
992 *

993 00FA TSTNUM6G EQU $FA

994 QOFB PASFLG6 EQU $FB

995 QOFC TEMP6 EQU SFC

996 00FD TEMP16 EQU $FD

997 Q0FE DUMMY 6 EQU

998 00FF COUNT6 EQU

0

@®

g
:u:u»wwv»wv»»»_w»vvw»w»w»w»vvvw»»vvw»a’wvwww

1000 FEFA Z
1001 A FEFA 0600000000 6,%$00,%$00,%00,400, $O0RESERVED BYTES
00
1002 A
1003 A FEOO $FE0O
1004 A FEOO 8EOOF9 #SF9 PLACE STACK BELOW VECTORS AND RMB-
1005 A FE03 7F1035 BPROT
1006 A FE06 8650 #$50
1007 A FE08 97FB PASFLG6 INITIALISE PASS FLAG
1008 A FEOA 86C0O #5C0
1009 A B710 STAA PORTB BLANK LED'S
1010 A :
1011 A F) BSR BULKE BULK ERASE THE EEPROM
1012 A BSR EEPROG PROGRAM WITH CHECKERBOARD
1013 A FCB $AR, $55
BSR BULKE BULK ERASE
BSR EEPROG INVERSE CHECKERBOARD
FCB $55,3AA
¢ A BSR BULKE BULK ERASE
1020 A FE1D 8D60 BSR EEPROG PROGRAM ALL ZERO'S
1021 A FELF 0000 FCRB 400, $00
1022 A o
1023 A FE21 8D1Aa BSR BULKE ERASE AGAIN BEFORE FINISHED
1024 2 . * .
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*

Fkkhdohkokod ek ko dd koo k kokod ok kok gy Thkkkhkkh bk kd kA h AT Ak kTR R rdr KEkd bk khhhhd

* SUBROUTINE GRAM DELAY

FE6A 18CE0B29 EEDEL LDY 10MS PROGRAMMING DELAY

1069 FE6E 1809 EED1 DEY
1070 FE70 26FC
1071 FE72 18CE1000 #$1000

FE76 181C0401
FE7A 181D0401

PORTB-$1000, Y, #$01
PORTB-$1000, Y, #3501

1025 A Fhkkhhkkdhkhkhhhhhhkhhhhhhhhhkhhhhh kb kb kb b hhhhh kb bk A h bk k bk ko e dd KREAFKKE XTIk *k
1026 A * FINALLY
1027 A *
1028 A * THIS ROUTINE RETURNS THE PASS/FAIL STATUS TO THE MASTER
1029 A *
1030 A FE23 18FE1000 FINAL6 LDY $1000
1031 A FE27 7F102C CLR SCCR1
1032 A FE2A 8630 LDAA #$30
1033 A FE2C B7102B STAA BAUD .
1034 A FE2F 181C2D08 BSET SCCR2-$1000,Y, #$08 ENABLE TRANSMITTER
1035 A FE33 B6102E . LDAA SCSR CLEAR FLAGS
1036 A FE36 96FB LDAA PASFLG6
1037 A FE38 B7102F STAA SCDR PASS/FAIL BYTE IN TRANSMITTER
1038 A FE3B 20E6 BRA FINAL6
1039 A * ) .
1040 A LR R R R R L R R g S 2 R L e L] Fkkk ko Rk kk kk ek
1041 A * SUBROUTINES
1042 A LR R R R R R R R g e S 2 R e N L] dkkkkhwk
1043 A *
1044 A * SUBROUTINE BULK ERASE
1045 A *
1046 A FE3D 18CE0006  BULKE LDY #$0006
1047 A FE41 18FF103A STY PPROG-1
1048 A FE45 7FB600 CLR EEPROM
1049 A FE48 18CE0007 LDY #$0007
1050 A FEAC 18FF103A STY PPROG-1
1051 A FES0 8D18 BSR EEDEL
1052 A *
1053 A FE52 18CEG006 LDY 50006
1054 A FE56 18FF103a STY PPROG~1
1055 A FE5A 7F103B CLR PPROG
1056 A *
1057 A FE5D CEB600 VERFE LDX #EEPROM
1058 A FE60 86FF LDAA #$FF
1059 A FE62 8D78 Vi BSR EEV
1060 A FE64 8CB80Q CPX #EETOP
1061 A FE67 26F9 BNE Vi
1062 A FE69 39 RTS
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

1074 A FE7E 39

1075

1076 ******************************************1************** LA SRR S SRR X

1077

1078 SUBROUTINE EEPROM PROG/VERF

1079

1080 EEPROG  PULX

1081 LDAA $0,X

1082 LDAB $1,%

1083 INX

1084 8 INX

108 g6 3C PSHX

1 7F103B CLR PPROG

1 CEB600 LDX $EEPROM

1088 A FESD 18CE0002 LDY #$0002

1089 A FE91 18FF103A STY PPROG-1

1090 A *

1091 A FE95 8D23 EE1 BSR EEP PROG FIRST 32 BYTES

1092 A FE97 97FD STAA TEMP16

1093 A FE99 17 TBA

1094 A FE9A 8DIE BSR EEP PROG NEXT 32 BYTES

1095 A FESC 16 TAB

1096 A FE9D 96FD LDAA TEMP16

1097 & *

1098 A FEOF 8CB80GO epx #EETOP

1099 A FEA2 26F1 BNE EE1 REPEAT FOR ALL 256 BYTES
ANA458/D
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1100 A FEA4 7F103B CLR PPROG
1101 A *
1102 A FEA7 CEB600 EEVERF LDX #EEPROM VERIFY DATA IS CORRECT
1103 A *
1104 A FEAA 8D30 EE3 BSR EEV VERIFY FIRST 32 BYTES
1105 A FEAC 97FD STAA TEMP16
1106 A FEAE 17 TBA
1107 A FEAF 8D2B BSR EEV VERIFY NEXT 32 BYTES
1108 A FEBL 16 TAB
1109 A FEB2 96FD ) LDAA TEMP16
1110 A * .
1111 A FEB4 8CR800 CPX $EETOP
1112 A FEB7 26F1 BNE EE3 REPEAT FOR ALL 256 BYTES
1113 A FEB9 39 RTS
11142 *
1115 A **************************************************************** E2 T RSS2 RS
1116 A *
1117 2 * SUBROUTINE EEPROM PROGRAM
1118 A *
1119 A FEBA 18CE0020  EEP LDY #$20 PROG 32 BYTES FROM ACCA
1120 A FEBE 18DFFE STY COUNT6-1
1121 A FEC1 A700 EE2 STAA $0,X
1122 A FEC3 18CE0003 LDY #$0003
1123 A FEC7 18FF103A STY PPROG-1
1124 A FECB 8DSD BSR EEDEL
1125 A *
1126 A FECD 18CE0002 LDY #0002
1127 A FED1l 18FF103A STY PPROG-1
1128 A FED5 08 . INX
1129 A FED6 7A0O0FF DEC COUNT6
1130 A FED9 26E6 BNE EE2
1131 A FEDB 39 RTS
1132 A . *
1133 A R IR AR ARSI RS R SRS R RR SRS L2 S & 23 Ak kTR R ITA AT LR, T Fhdhhdhkhhhwd
1134 A *
1135 A * SUBROUTINE EEPROM VERIFY
1136 & . o *
1137 A FEDC 18CE0020 EEV LDY #$20 VERIFY 32 RYTES
1138 A FEE0 A100 EEV1 CMPA $0,X
1139 A FEE2 2704 BEQ EEV2 s
1140 A FEE4 8646 LDAR $5
1141 A FEE6 97FB STAA
1142 A FEES 08 EEV2 INX
1143 A FEE9 1809 DEY
1144 A FEEB 26F3
1145 A FEED 39
1146 A *
1147 A Khkkkhkhkhdkdhhkkdkdhhdhhhhhhhdthhhkkkhhhkdkdhhbrdhrhhkd *xxbdhkddhhhdxn
1148 A
1149 A FEEE . INCL T7.SA
1150 A R T R R R S RS SRR RS R R RS R LSS s R E LT
1151 A TEST STRA - PORTCL I/P STROBE
1152 A P R R R R s R e R R T R S T R R ST RS SRS LSS RS RS R LRSS S ]
A
A PORTC IS CONFIGURED AS AN I/P EXCEPT FOR PORTC6 WHICH IS
a * USED TO DRIVE THE STRA I/P. ONLY BITS 2-5 ARE CARED.
A *
a *  FORMAT:
* BSR PORTST
* FCB DATA, MASK
* FDB O/P PORT,I/P PORT
*
*
A "00BS . ORG $BE
1164 P 00B8 0001 TSTNUM7  RMB 1
1165 P 0OBS 0001 PASFIG7 RMB’ 1
1166 P 00BA 0001 TEMP7 RMB 1
1167 P 0OBB 0001 TEMP17 RMB 1
1168 A ‘ *
1169 A FFB8 ORG $FFB8 .
1170 A FFB8 0750000000 FCB $07,$50,$00,$00,$00,$00,$00, $00RESERVED BYTES
000000
1171 & *
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1172 FF00 CORG $FFO00

1173 FF00 8E0OB7 7 LDS #$B7 PLACE STACK BELOW VECTORS AND RMB
1174 FF03 8D6D BSR DELAY7

1175 *

1176 FF05 7F1008 CLR PORTD

1177 FF08 8604 LDAA #504 CONFIGURE PORTD IN CMOS MODE
1178 FFOA B71028 STAA SPCR

1179

FFOD 8640 LDAA #$40 CONFIG PORTC6& ONLY AS O/P
FFOF B71007 STAA DDRC ) :
FF12 B86FF LDAA #SFF CONFIG PORTD AS O/P

1182 A FF14 B71009 STAR DDRD
1183 * _
1184 A FF17 8D68 BSR PORTST? CHECK FOR $00

FF19 403C FCB $40, $3C
FF1B 10031005 FDB PORTC, PORTCL
FF1F 7F1003 CLR PORTC

FF22 86FF LDAA #SFF

1189 FF24 B71008 STAA PORTD
1190 * ) '
1181 FF27 8D58 BSR PORTST7 CHECK FOR S$FF

FF29 FF3C FCB $FF, $3C
FF2B 10031005 FDB PORTC, PORTCL
FF2F 7F1003 CLR PORTC

FF32 7F1008 CLR PORTD

FF35 8D4A BSR PORTST7? CHECK FOR $00
FF37 403C FCB $40,$3C
FF39 10031005 FDB PORTC, PORTCL
FF3D 7F1003 CLR PORTC

FF40 7F1007 CLR DDRC

1202 FF43 7F1009 CLR DDRD

1203 * ‘

1204 *

1205 LR L T L R T TR T R SR R Sy

FF46 18FE1000 FINAL7 LDY
FF4a 7F102C CLR
FF4D 8630 LDAA

1213 FF4F B7102B STAA \

1214 FF52 181C2D08 $1000,Y, #8508 ENABLE TRANSMITTER

1215 FF56 B6102E CLEAR FLAGS

1216 FF59 96B9

1217 FF5B B7102F PASS/FAIL BYTE IN TRANSMITTER
1218 : *

1219 FF5E 8150

-
%
o
=

PR RPRPRER PR PR PR RN RPN DD b D

1220 A FF60 269E LOOP IF YOU FAILED FOR DEBUG

1221 *

1222 * % M\******************************************************* LA AR RS SRS E)
1223

1224 LDAA #3C0 ALL LEDS OFF

1225 LDAB §sc7 ALL LEDS ON

1226 STAB PORTB

1227 BSR DELAY7

1228 STAA PORTB

1229 BSR DELAY?

1230 BRA FINAL?

1231 *

1232 *****‘k********************************************************** AR RS ST R
1 * SUBROUTINES

LR RA A S AR R R AR SRR R LR LR S R R R R L Ry R R R R S R R e krkhkE TR Eh ok kkk

1235 2 *
1236 A * SUBROUTINE DELAY

1237 A *

1238 A FF72 18CE0G01  DELAY? LDY #50001 SETS THE FLASH RATE
1239 A FF76 CEFFFF D07 LDX $$FFFF

1240 A FF79 09 D17 DEX

1241 A FF7A 26FD BNE D17

1242 A FF7C 1809 DEY

1243 A FF7E 26F6 BNE D07

1244 A FF80 39 RTS

1245 A *

1246 A **************************************************************** EE R R T R X E TR XS

AN458/D
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1247 A *

1248 A * SUBROUTINE PORTST

1249 A *

1250 A FF81 38 PORTST7  PULX

1251 A FF82 A600 LDAA $0,X% LOAD ACC A WITH O/P DATA
1252 A FF84 1AEE02 LDY $2,X CONFIGURE O/P PORT

1253 A FF87 18A700 STAA $0,Y _

1254 A FF8A 1AEEO4 LDY $4,X SET-UP I/P PORT ADDRESS
1255 A FF8D 18A800 EORA $0,Y COMPARE O/P AND I/P

1256 A FF90 A401 ANDA $1,X MASK OUT DONT CARES

1257 A FF92 2713 BEQ A7 EXIT IF PASS

1258 A *

1259 a * IF FAILED THEN.....

1260 A * ,

1261 A FF94 8646 LDAA 4546 ASCII 'F'

1262 A FF96 97B9 STAA PASFLG7

1263 A FF98 DFBB STX TEMP17

1264 A FF9A CE1000 LDX #1000

1265 A FF9D 1C0408 BSET PORTB-$1000,X,#508  FAIL PULSE OF 11 E CLOCKS
1266 A FFAO 01 NOP

1267 A FFAl 01 NOP ,

1268 A FFA2 1D0408 BCLR PORTB-$1000,X, #3508

1269 A FFAS DEBB LDX TEMP17

1270 A * .

1271 A FFA7 6E06 ALT JMP $6,% CONTINUE MAIN PROE

1272 A *

1273 A 'k***************************f************************ *hkdk HhhkXAkX Ak hhXhdKx
1274 A *

1275 A kkkhhk kb hkkkh kb hkkdhrd ke hedddkrdrreddrrrbdrrrrbhrbdrvd .‘3\‘******* Khkhkkkhdh bk khkkd
1276 A END

SYMBOL TABLE: Total Entries= 178

ALl FOAR P07

212 : FACO PACC1
ald FBCA PACC2
217 FFA7 PACNT
ADO FC96 °  PACTL
AD1 FCOF PASFLG
AD2 FCAS PASFLGS
AD3 FCB2 PASFLG6
ADCTL ' 1030 PASFLG?7
ADP FC7D PAUO1
ADR1 1031 PAUOZ
ADR2 1032 PAUSE
ADR3 1033

ADR4 1034
ADTST FC73
ANSWER
BAUD
BPROT
BULKE
CFORC

CONFIG
COPRST
COUNT

COUNT6
D01
D02
D03
DO

D12
D13
D14
D15
D17
DDRC
DDRD
DELAY1
DELAY2
DELAY3
DELAY4

MOTOROLA
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PORTST2
PORTST3
PORTST7
PPROG
RB
REJECT
RESET
s11

812

813
SCCR1
SCCR2
SCDR
SCSR
SPCR
SPDR
SPSR
STLWT
SYNC1
SYNC2
SYNC3
Tl
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DELAYS
DELAY7
DUMMY
DUMMY 6
EEl
EE2
EE3
EED1
EEDEL
EEP
EEPROG
EEPROM
EETOP
EEV
EEV1
EEV2
EEVERF
FAILL
FAILS
FINAL1l
FINAL2
FINAL3
FINAL4
FINALS
FINALG6
FINAL7
FSMAX
FSMIN
HIMAX
HIMIN
HPRIO
I1

I2
INIT
IR1
IRQ
IRQBAD
IRQVAL
LOMAX
LOMIN
0C1D
OC1M
OPTION
POl
P02
P04
P05

Total errors: 0
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FD7a
FF72
00FC
O0FE
FE95
FEC1
FEAA

FE6E

FE6A
FEBA
FE7F
B60O
B80O
FEDC
FEEOD
FEES8
FEA7
FSBB
FD66
F946
FA66
FB78
FC38
FD3A
FE23
FF46
00FF
OOF8
ooca
o8] 23°]
103¢
FD17
FD21
103D
FD91
FD89
00BB
00BA
0048
0037
100D
100C
1039
F966
FASBE
FBS8
FD5A

T2
T21
T3
T31
T4
TS
T6
T7
TCNT
TCTL1
TCTL2
TEMP
TEMP1
TEMP15
TEMP16
TEMP17
TEMP6
TEMP7
TEST
TEST1
TESTNUM
TFLG1
TFLG2
TICL
TIC2
TIC3
TMSK1
TMSK2
TOC1
TOC2
TOC3
TOC4
TOCS
TSTNUM
TSTNUMS
TSTNUMéE
TSTNUM?
vl
VERFE
XIl

X12
XIR1
XIRBAD
XIRQ
XIRVAL
ZMAX
ZMIN

FAGO
FAl17
FBOO
FB17
FCO00
FDOD
FEOO
FF0O
100E
1020
1021
00FA
00FB
00BE
00FD
00BB
00FC
00BA
F87E
103E
0000
1023
1025
1010
1012
1014
1022
1024
1016
1018
101A
101c¢C
101E
00F8
00B8
0OFA
00B8
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serves the right to make changes without further notice to any products herein to improve reliability, function or design. Motorola does not assume
ility arising out of the application or use of any product or circuit described herein; neither does it convey any license under its patent rights nor the rights
thers. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
@pphcatlons intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal
injury or death may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and
hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim
alleges that Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of Motorola, Inc. Motorola,
Inc. is an Equal Opportunity/Affirmative Action Employer.

Literature Distribution Centres: -

EUROPE: Motorola Ltd., European Literature Centre, 88 Tanners Drive, Blakelands, Milton Keynes, MK14 58P, England.

ASIA PACIFIC: Motorola Semiconductors {H.K.) Ltd., Silicon Harbour Center, No. 2, Dai King Street, Tai Po Industrial Estate, Tai Po, N.T., Hong Kong.
JAPAN: Nippon Motorola Ltd., 4-32-1, Nishi-Gotanda, Shinagawa-ku, Tokyo 141, Japan.

USA: Motorola Literature Distribution, P.O. Box 20912, Phoenix, Arizona 85036.

. MOTOROLA

Printed in Great Bma(n by Tavislock Press (Bedford) LId. 3500 5/92 PO.2559 ANA58/D




