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Abstract

In this thesis, the research for design and construction of the
Microcomput.er-based pat.ient monitoring system is presented.

This system can pick up and display the electrocardiogranm,
respiration wave, blood pressure wave, values of heart rate, respiration
rate, systolic pressure, ﬁean pressure and diastolic pressure. In addition,
it can display the heart rate trend graph during 4 hours passed and
generate alarm sound when the heart rate is below or above preset limits.

This work can serve as a guidline for further research and
development of systems with higher abilities and more conveniently use

for the great benefit in the field of local biomedical electronics

instrumentat.ion.
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1400-
1401-
1404-
14017-
1404-
140¢-
1408-
1411-
H14-
H11-
1419-
1418-
141D-
1420-
1422-
1425~
1421-
1424-
142C-
1428-
1431-
14-
1436-
1439-
1438-
1438-
1440-
1443-
1445-
1448-
1444-
144D-
144F-
1452-
1454-
1457-
1459-
145C-
1458-
1461-
1463-
1466-
1468-
1468-
1460-
1410-
1412-
1475-
1477-
1414-
147€-
147F-

18

20 30 08
20 00 ¥O
D F1 CO
30 FB

AD F1 CO
10 FB

88 C0 CO
20 BE 07
A3 CD

85 2§

85 OF
4C ET 04
A9 00

20 4D 05
A9 P8

20 54 05
A9 80

20 4D 05
A9 P§

20 54 05
49 20

20 4D 05
A P9

20 54 05
49 €0

20 4D 05
AS P9

20 54 05
A9 60

20 4D 05
A FA

20 54 05
A9 00

20 4D 05
A9 FB

20 54 05
A3 AD

20 4D 05
AI FB

20 §4 05
A9 CO

20 4p 05
AS P8

20 54 05
A3 00

20 4D 05
A9 FC

20 54 05
A9 40

20 4D 05
A9 BC

SEI
ISk
ISR
LDA
BHI
LDA
BPL
ST
88
LDA
STA
§TA
JHP
LDA
ISR
LDA
58
LDA
J8R
LDA
I8k
LDA
88
LDA
ISR
LDA
H ]
LDA
ISR
LDA
ISR
LDA
51
Lba
ISR
LDA
ISk
LDA
st
LbA
J8R
LDA
J8R
LDA
st
LDA
ISk
LDa
ISk
LDA
st
LDA

93

$0B30
$£000
$COFI
$1407
$COF1
$140C
$c0C0
$0788
0D
§28
$0¢
$0AE7
100
$054D
H4F8
$0654
1480
$054D
L
$0554
120
$054D
H4F9
$0554
$4C0
$054)
14F9
$0554
1460
$054D
HFA
$0654
100
$054D
HFB
$0554
1440
$054D
14FD
$0554
#4C0
$054D
#F8
40654
$400
$054D
HFC
$0554
440
$054D
H4EC

1481-

1484-
1486-
1488-
1484-
148¢-
148E-
1490-

1493-
1485-
14917-
1499-
1498-
149D-
1498-
1442-
1445-
1446-
14A1-
1449-
1448-
14AB-
1480-
14B2-
1485-
14817-
1488-
14BC-
1488-
14C0-
14C3-
14c5-
14¢7-
14CA-
14¢C-
14C8-
14D1-
14D3-
14D§-
14D8-
14Da-
14DC-
14DF-
14E1-
14B3-
1485-
14E7-
1489-
14E8-
14BE-
14F0-
14F2-

20 54 05
45 50
85 B
A 1B
85 M
A9 21
85 B5
20 20 07

A 40

85 §3

A9 9B

8 M

AS 2]

85 B5

20 20 07
4C OE 04
00

00

A0 A0

A9 00

20 §B 05
A0 F§

A3 F8

20 65 05
AD A8

A9 80

20 56 05
A0 F§

AS F8

20 65 05
A0 BO

A9 20

20 5E 05
AD P9

A9 FR

20 65 05
A0 BS

A9 80

20 5B 05
40 F§

A B8

20 65 05
AS 50

85 B3

A9 98

85 K

A9 22

85 kS

20 20 07
A5 40

85 F3

A 1B

ISR
LDA
3TA
LDA
STA
LDa
STA
ISR

LDA
5Ta
LDA
STA
LDA
STA
88
JNP
BRK
BRK
LbY
LDA
ISR
LDY
LDA
ISR
LDy
LDA
ISR
LDY
LDA
ISR
LDy
LDA
88
LbY
LDA
ISR
LDY
LDA
88
LDy
LDA
ISR
LbA
STA
LDA
STA
DA
STA
st
LDA
STA
LDA

§0554
$50
K
#18
P
421
§F5
$0720

$40
§Fd
#4980
$K
21
(137
$0720
$0408

1440
$400
$0558
#4P9
14R8
$0565
A8
#1480
$055E
$4p9
#4F8
$0565
1480
20
$055E
P9
H4FR
$0565
#488
#4680
$0558
#4F9
$4F8
$0565
$50
HE
1498
$P4
422
11
$0720
$40
$03
18



14F4-
14R6-
14F8-
14F4-
14FD-
1500-
1502-
1504-
1507-
1509~
150A-
1508-
150D-
1508-
1512-
1514~
1516-
1518-
1514-
151C-
151E-
1521-
1522-
1523-
1625-
1521-
15§29-
152B-
152D-
1530-
1532-
1533-
1535-
1§31-
1§39-
1538-
1530-
1538~
1541-
1543-
1645-
1541-
1548-
1544-
154C-
154D
1550-
1553-
1564-
15§7-
1554-
155D-

85 M

49 23

8 F
20 20 07
{C 0B 04
A2 00
A0 00
BD 40 19
95 Al

E8

1]

Co 06

D0 F5

20 22 05
A M

85 Al

A5 A4S

85 A2

AS AG

85 Al

20 22 05
60

18

A0 00

AS A2

85 A7

49 08

85 A8

BD 40 19
81 Al

£8

B6 A2

B6 A2

B6 A2

B6 A2

C6 A8

43 00

C5 A8

D0 EA

A5 A7

85 A2

c8

C4 A3

D0 DD

60

8D 05 05
80 2B 05
60

8D 06 05
8D 2F 05
20 00 05
60

ST4
LDA
STA
ISk
JHP
LDX
LDY
LDA
STA
INX
INY
CPY
BHE
ISk
LDA
STA
LDA
5TA
LDA
5TA
ISk
RTS8
CLc
LDY
LDA
STA
LDA
STA
LD4
STA
[NX
INC
INC
INC
IHC
DEC
LDA
Chp
BNE
LDA
§TA
INY
cey
BNE
RTS
STA
STA
BTS
STA
STA
ISR
RTS

94

$8
$§23
485
$0720
$0A0R
1400
$400
$1940,X
$41,%

$806
$1504
$0522
$Ml
§Al
$Ad
$42
$46
$A3
§0522

1400
$a2

$41
108
$48
$1940,X
($41),1

Y
$A2
$A2
$42
$48
100
$A8
§1520
$47
$42

$Ad
$1529

$0505
$0528

$0506
soszp
$0500

1558-
1561-
1564 -
1565-
1568-
1568-
1568-
1568~
1510-
1572-
151-
1671-
1579-
157B-
1578-
1580-
1583-
1585-
1588-
1584~
158D-
158F-
1592-
1594-
15917-
1599-
1§9¢-
1598~
1541-
1543~
1546-
1548-
1548~
154D-
1580-
1682-
1585-
15B7-
15BA-
15BC-
158F-
15C1-
15C4-
15¢6-
15C8-
15CB-
15CE-
1500~
1503-
16D5-
1508-
15D4-

8C 05 05
8D 28 05
60

8C 06 05
8D 2F 05
20 00 06
60

00

40 00

A9 80

20 §B 05
A0 FS

A9 P§

20 65 05
A9 08

20 4D 05
A3 P

20 54 05
A9 30

20 4D 05
AY S

20 54 05
A9 60

20 4D 05
A P

20 54 05
A9 80

20 4D 05
A9 5

20 §4 05
A9 40

20 4D 05
A9 BS

20 54 05
49 €0

20 4b 05
A3 BS

20 54 05
A9 RO

20 4D 05
A9 Fh

20 54 05
A9 08

20 4D 05
A9 6

20 54 06
A9 20

20 4D 05
A9 Fo

20 54 05
A9 66

85 A3

STY
STA
RTS
§TY
STA
ISk
RTS
BRE
LdY
LDA
58
LDY
LDA
ISR
LDA
ISR
LDA
ISR
LbA
Jsh
LDA
5k
LDA
ISR
LD4
J5h
LDA
ISR
17}
58
LDA
ISR
LDA
58
LDA
Jse
LDA
st
LDA
ISk
(DA
58
LDA
ISR
LDA
Jsh
LDA
J5R
LDA
ISR
LD4
STA

$0505
$0528

$0506
$052F
$0500

1400
1480
$0558
HE5
§4p8
$0565
H08
$054D
HES
$0554
#$30
$064D
14
$0654
1460
§054D
{3
$0554
#1480
$054D
14
$0554
A0
$054D
114]
$0554
ksco
$054D
RS
$0554
114
$054D
]
$0554
#408
$054D
D
$0554
120
$0540
B4 R6
$0554
4466
§A3



150¢-
15D8-
1580-
1583-
1585-
1581-
1589-
15E8-
1580-
1588~
15p2-
15/4-
1586-
1588~
15RA-
15kC-
15¢8-
1600~
1602-
1604-
1606-
1609-
1608-
1600-
1608-
1611-
1613-
1615-
1617-
1619-
1618-
1610-
161p-
1621-
1624-
1626~
1628-
1624-
162¢-
1620-
162p-
1631-
1633-
1635-
1637-
1639-
1638-
163D-
163p-
1641-
1643-
1645-

A3 04
85 A2

20 A0 06

C6 43
D0 FS
49 00
85 A
A2 K
85 A2

20 40 06

C6 A2
A A2
]
D0 FS
A2 00
86 A3
A2 02
86 40
A2 H
86 A2

20 A0 06

C6 A2
DO P9
42 64
86 A
C6 A0
D0 8D
A2 04
86 42
A2 0D
86 40
A2 18
86 A3
20 B2
C6 A3
46 AJ
B0 14
D0 FS
18

A I
65 A2
85 A2
C6 40
Do B6
A2 06
86 A2
A2 BF
86 A5
AG 08
B0 FO
kO 27
E8

06

LDA
STA
ISk
DEC
BNE
LDA
STA
LDX
STA
ISR
DEC
LDA
cyp
BNE
LDX
§TX
LDX
ST
LDX
ST
Ise
DEC
BUR
LDX
§Tt
DEC
BNE
DX
§Tt
LDX
N
LbX
§TX
ISR
DEC
LDX
)
BNE
CLC
LA
ADC
STA
DEC
BNE
Lox
ST
LDX
5T
LDX
7
BEQ
INX

95

104
$42
$0640
A3
$1580
$400
$A3
1171
$42
$0640
$A2
$42
104
$158F
100
$43
102
$A0
{17
$A2
$0640
$A2
$1606
464
$A3
$A0
$1602
#1404
$42
#4500
$A0
18
$Ad
$06B2
$A3
A3
Hu
$1621

Hu
$42
$A2
$A0
$1610
1406
$A2
}EF
$A5
$08
HF0
$166¢

1646~
1649-
1648-
164D-
164F-
1651-
1654-
1656-
1658-
1654-
165C-
165E-
1660~
1662-
1664-
1666-
1668-
1664-
166C-
166D-
166F-
1671-
1673-
1675-
1617~
1679-
167A-
167C-
1640-
1641-
1643-
1645-
1647-
16A9-
164B-
164D-
164P-
1680-
1682-
1683-
16B5-
1687-
1689-
1688-

168D-
168F-

16C1-
16C3-

16C5-

166~

16C7-
16C8-

BD 00
85 Al
86 AR
42 00
86 A3
20 A0
A5 Al
s 00
k0 04
C6 Al
F0 06
E6 A3
C6 Al
D0 ED
AG AF
B6 A2
C6 A5
k0 10
k8

E0 RO
F0 06
E0 FO
B0 02
D0 CF
42 00
B8

50 CA
i1
18

AS A2
85 Bl
AS A3
85 B2
A9 A7
E5 B2
85 B2
B8

50 0OF
18

AS A2
85 BI
A A3
85 B2
A9 BF
ES B2
85 B2
AS B2
29 30
1A

1)

i

A

0c

06

F1

LDA
STA
N
LDX
ST
ISR
LDA
CHp
BEQ
DEC
BEQ
IKC
DEC
BNE
LDX
INC
DEC
BEQ
INX
cPY
BEQ
H3 ¢
BCS
BNE
LDY
CcLy
BVC
JHp
CLC
LDA
STA
LDA
§TA
LDA
§BC
§TA
CLY
BvC
CLC
LDA
STA
LDA
§TA
LDA
§BC
§TA
LDA
AND
LSR
Lsa
LSR
LS

$0C00,X
$Al
$AF
#400
$A3
$0640
$Al
$400
$1664
$Al
$1664
$43
$Al
$1651
$AF
$42
$A5
$167¢C

J4F0
$1677
$$F0
$1677
$1646
1400

$1646
§F170

$a2
$81
$A3
§b2
M
$82
§p2

$16C1

$42
1)1
Al
§82
H$BE
§b2
§2
§b2
130



16C9-
16C8-
16CD-
16CF-
16D1-
16D2-
16D3-
16D5-
16D7-
16D9-
16DB-
16DC-
16DB-
16DE-
16E0-
1682-
1684-
1686-
1688-
16BA-
16EC-
1688-
16F0-
16F2-
16F4-
16F6-
16P7-
16F9-
1688~
16FD-
168E-
1700-
1702-
1703-
1704-
1706-
1707-
1708-
170A-
170C-
1708-
1710-
1712-
174~
1716-
1718-
171A-
1718-
1720-
1121-
1723-
1725-
1721-

09 20
8§ B4
A5 B2
29 07
04

04

65 B4
8§ B¢
AS B2
28 €0
A

85 B3
4

4

05 B3
85 B3
A5 B2
29 08
F0 06
A9 80
65 B3
85 83
A9 00
A2 08
06 B1
7}

c§ 07
90 02
E9 07
26 Bl
CA

D0 K
A

38

49 00
(1}

CA

10 FC
85 DO
A5 B3
69 05
85 B3
A5 DO
AL Bl
11 B3
1 B3
60

00

F8

49 00
85 Fl
85 k2
A2 08

ORA
STA
LDA
AND
ASL
ASL
ADC
STA
LDA
AND
LSR
STA
LSR
LSR
ORA
§TA
LDA
AND
BEq
LDA
ADC
STA
LDA
LDX
ASL
ROL
CHp
BCC
58C
ROL
DEX
BNE
TAX
SEC
LDA
ROL
DEX
BPL
STA
LDA
ADC
STA
LDA
LbY
0RA
STA
RTS8
BRE
SED
LDA
STA
STA
LDX

120
$B4
§b2
107

$84
§84
$2
Ko

§83

$a3
K
§b2
1408
$16F0
1480
$B3
§83
#$00
1408
1)

107
$16FD
07
§81

$16F6

$$00

$1706
$00

483
$405
483

$00

$81
(483),7

(483),1-

#1400
§¢1
§F2
1408

1729-
1128-
172D-
172p-
1731-
1733-
1735-
1731-
1739-
1734-
173¢-
173D-
1738~
1141-
1743~
1746-
1748-
1744~
114cC-
174D-
174B-
1748-
1750-
1751-
1754~
1756-
1758-
175A-
1758-
1758-
1760~
1761-
1762-
1763~
1764-
1765-
1767-
1769-
1768-
176D-
1768-
1711-
-
1176-
1778-
1779-
1778-
1770-
177F-
1781-
1783-
1785-

06 F3
A5 FL
65 Fl
85 FI
AS R2
65 k2
85 r2
69 00
.CA

D0 ED
D8

A6 F2
B0 00
FO 03
20 60 07
E6 P4
A9 RO
a5 Fl
4

1)

{4

A

A

20 60 07
B6 ®
A9 OF
3§ Fl
A

20 60 07
60

81

04

04

04

A

40 00
A5 H
85 91
AS FS
85 92
A9 08
LI K]
BD 00 B4
81 91
E8

B6 92
B6 92
E6 92
B6 92
6 93
DO EE
60

ASL
LDA
ADC
§TA
LDA
ADC
STA
ADC
DEX
BNE
CLD
LDX
CPY
BEQ
ISR
INC
DA
AND
LSR
LSR
LSR
(]
TaX
ISR
INC
LDA
AND
TAX

ISR

BTS
TXA
ASL
ASL
ASL

TAX
LDY
LDA
§TA
LDA
§TA
LDA
STA
LDA
STA
INX
[NC
Ike
INC
INC
DEC
BB
BTS

0
§F1
§Fl
)
§r2
§re
23
#00

$1729

1)
00
$1746
$0760
$Fd
$4F0
§F1

$0760
$0
$40F
41

$0760

1400
17

$91

495

$92
1408
493
$P400, X
(491),¥

$92
§$92
§92
$92
$93
$1713



1788-
1780-
17k2-
11/~
17R6-
17F8-
1789-
178B-
17FC-
17FB-
17¢E-
1800-
1801-
1802-
1803-
1804-
1805-
1808-
180A-
180C-
180€-
1810-
1812-
1814-
1817-
1814-
1818-
1810-
1818-
1820-
1821-
1823-
1825-
1821-
1824-
1820-
182B-
182F-
1830-
1831-
1832-
1833-
1836-
183§-
183C-
183F-
1840-
1843-
1846-
18417-
184A-
184D-

A2 99
A0 02
86 C0
6 CO
D0 FC
CA

D0 F§
88

DO FG
60

00

18

98

{8

84

18

20 69 08
A6 0B
B0 02
FO 15
A 0C
Co 05
kO 1F
AD Fo CO
99 RO 09
B8

86 08
C8

84 0C
B8

50 04

a2l

86 08

AD FO CO
8D #5 09
68

A

68

AS

68

10

4C 48 0B
AB 68 08
BD 54 08
8D 64 08
B8

BD 54 08
8D 6F 08
E8

88 68 08
20 69 08
AE 68 08

LDX
LDY
ST
DRC
BNE
DBX
BNE
DEY
BNE
BTS
BRK
PHA
A
PHA
THA
PHA
ISk
1)
24
BEQ
DY
cPY
BEQ
LDA
STA
N
STX
INY
STY
CLY
BYC
LDX
STX
LDA
§TA
PLA
T
PLA
TAY
PLA
BTI
JHP
LDX
LDA
STA
INX
LDA
§TA
[NX
ST
ISk
LD

97

§499
#802
§C0
§C0
$1TR

$1784

$17p4

$0859
$08
#8302
$1823
$0c
1405
$1833
$COR0
$09F0,7

$0B
$0C

$182D
01
$08
$CORO
§09P5

$0848
$0868
$0854,%
$0864

$0854,X
$086F

$0868
$0869
$0868

1850-
1852-
1854-
1856-
185§-
1869-
1868-
1868-
1870-
1813-
1875-
1877-
1878-
1874-
187C-
1870-
187F-
1881-
1882-
1884-

1886-
1888-

1884-

1888-

1888-

1890-

1893-

1896-

1899-

1894-

1898-
1898-

1840-

1843-

1846-

18A9-

1844~
18AC-

184F-

18B2-

18B4-
18B6-

1887-

1889-

1888-
18BC-

18BE-

18C0-

18C1-
18C3-

18C4-
18¢7-

B0 04

Do 08

A2 00

88 68 08
60

A9 A2

8D 13 09

A9 22
8D 18 09
A2 02
A5 07
BA

C9 C8
90 1D

8

B9 c8

85 08
EA

B0 00
Do 02

A2 04

86 04

BA

20 0D 09
A C8

8D 79 08
8D 7B 08
4C A9 08
CA

38

AD 79 08
B9 64

8D 79 08
8D 7€ 08
4C 75 08
18

A9 02

6D 13 09
8D 13 09
A2 04

45 08

EA

C9 64

80 17

38

B9 64

85 09

kA

86 04
BA

20 0D 09
A9 64

CPY
BNE
DX
STX
BTS
LDA
STA
LDA
STA
LD
L:DA
Nop
CHP
Bcc
SEC
SBC
STA
Nop
CPX
BNB
LD
ST
Nop
ISk
LDA
STA
STA
JHp
DRX
SEC
DA
SBC
STA
STA
JHP
CLC
LDA
ADC
STA
LDX
LDA
Nop
CHP
Bee
SEC
SBC
STA
Nop
STY
op
ISR
LDA

504
$1859
$400
$0868

1AL
$0913
k22
$091B
k02
$07

#4ce
$1899

#C8
$08

#1300
$1888
$04
$0A

$090D
#$C8

$0879
$0878
$0849

$0879
{1]]

$0879
$0878
$0875

#1402
$0913
$0913
104
$08

#64
§1802

164
$09

$04

$030D
#4684



183~
18¢c-

18¢8-
1802-

18D3-
1804-

1801-

1809-
180C-

180p-
1882-

1883~
1886+

1888~
1888-

188D-
188P-

1850-
1882-

18P4-
18R6-
18F1-
18FA-
188C-
18F-
1900-
1901-
1902-
1905-
1901-
190A-
1900-
1908-
1911-
1912-
1914-
1916-
1917-
1914-
191¢-
1918-
191p-
1922-
1923-
1925-
1926-
1928-
1924-
192-
1920-
1928-
1930-

80 B8 08
80 BD 08
1C B2 08
CA

38

AD B8 08
B9 0A

8D 88 08
80 BD 08
4C B4 08
18

A9 02

60 13 09
80 13 09
42 04

A5 09

BA

€9 0A

90 0C

86 04

BA

20 0D 09
A9 04

8D F1 08
60

CA

38

AD F1 08
£9 01

8D F1 08
1C BD 08
A9 08

85 00

BA

A9 A2

85 01

kA

80 £D 09
A9 20

85 02
EA

8D 68 09
18

45 01

BA

69 80

85 03

BA

45 02

BA

§9 00

85 04

5TA
STA
JHP
DEX
SEC
LDA
SBC
STA
STA
JHP
CLC
LDA
ADC
STA
LDX
LDA
NoP
cup
BcC
T
Hop
J5R
LDA
STA
TS
DEX
SEC
LDA
SBC
STA
Jup
LDA
§TA
Kop
LDA
§TA
Hop
STA
LDA
STA
HoP
STA
CLC
LDA
Nop
ADC
STA
Nop
LDA
Kop
ADC
STA

98

$0888
$088D
$08E2

$0888
H0A

$08B8
$088D
$08B4

102
$0913
$0913
404
$09

1404
$1900
$0A

$090D
1404
$08F1

$08F1
#01
§08F1
$08ED
108
$00

1Y)
$01

$096D
H20
$02
$0968
$01

#480
$03

$02

$400
$04

1932-
1933-
1935-
1931-
1938-
1934-
193c-
193D-
193p-
1941-
1942-
1945-
1947-
1948-
1948-
194D-
1948-
1950-
1952-
1983-
1955-
1958-
1958-
195D-
1960-
1963~
1964-
19617-
1969-
196C-
196P-
1871-
1972-
1974-
1975-
1977-
1974-
1970-
1978-
1981-
1982-
1984-

1986-
1981-

1989-

1988-

1980-

198¢-

1991-
1992-

1994-

1995-

EA

A3 A0

85 05

EA

A3 FC

85 06

BA

40 01

A5 05

BA

8D 6A 09
Ab 06

Es

8D 68 08
A6 04
EA

B0 00

RO 15

18

A9 20

6D 64 09
8D 64 09
43 00

6D 6B 09
8D 6B 09
CA

4C 4B 09
A2 00

BD 00 72
8b 23 3D
C6 00

BA

F0 0D

18

A9 M

6D 68 09
8D 68 09
&8

{C 69 09
c8

C0 05

D0 01

60

Co 03

k0 16

Co 04

k0 21

g6 01

EA

A5 01

EA

8D 60 09

Hop
LDA
STA
nop
LD4
STA
Kop
LDY
LDA
HOP
STA
LDA
Hop
STA
LD
HoP
cr
BEQ
CLC
LDA
ADC
5TA
LDA
ADC
STA
DEX
JHp
LDX
LDA
STA
DBC
NOP
BEQ
CLC
LDA
ADC
§TA
INX
JHP
INY
CPY
BNE
RTS
cpy

BEQ
CPY

BEQ
INC

Nop
LDA

op
STA

H440
$05

HEC
$06

1]
$05

$0964
$06

$0968
$04

400
$1967

20
$0964
$0964
#4300
$0968
$0968

$0948
1400
$7200,X
$3023
$00

$1981
H

$0968
$§096E
$0969

405
§1981

103
$1941
ol
$1980
$01

$01

$096D



1998-
1994-
1998-
1998-
1941-
1943-
1904~
1947-
1949-
194A-
194D-
19B0-
1982-
1983-
1985-
1986-
19B9-
1988-
19BC-
198F-
19C2-
19C4-
19D0-
1902-
1904 -
19D6-
19D8-
19DB-
19C6-
19C7-
19c8-
1A12-
1414-
1416-
1419-
1418-
1A1C-
1A1F-
1a21-
1423-
1426-
1427-
1A24-
1a2C-
1428-
1A31-
1A33-
1A36-
14317-
1439-
1A38-
143D~
1A3F-

45 02

BA

8 6B 09
i c2 09
45 03

BA

8 60 09
15 04

BA

8 68 09
1c c2 09
86 03

BA

A5 03

BA

80 6D 09
15 0

BA

80 68 09
1c 2 09
A9 08

85 00

45 25

RO BC

A9 00

85 26

AD £2 C0
AC BD 04
BA

B

1C 69 09
86 15
-86 16

BD 06 04
85 10

B8

BD 06 0A
8 11

8 17

8D 45 04
B8

BD 06 04
85 12

85 18

80 46 0A
A0 00

20 A2 04
8

C4 10

FO 5C

B6 14

45 14
c9 08

LDA
Kop
STA
JHp
LDA
NoP
§TA
LDA
Kop
STA
JHp
[NC
Nop
LDA
NoP
STA
LDA
Nop
STA
JHP
LDA
STA
LDA
BEQ
LDA
STA
LDA
JHP
Kop
INX
JHP
SN
ST
LDA
§TA
IRX
LDA
§TA
STA
§TA
INX
LDA
STA
5TA
STA
LDY
ISk
INY
cPY
BEQ
[HC
LDA
cup

99

$02

$0968
§09c2
$03

$096D
{11}

$0968
$09c2
$03

$03

$096D
$04

$096E
$09C2
#408
$00
$25
$1900
400
$26
$COF2
$0ABD

$0969
$15

$16
$0406,X
$10

$0406,X
$11

$17
$0AAS

$0A06,%
§12

$18
$04A6
$400
$0A42

$10
§1497
1
1
108

1441-
1443-
1a44-
1M7-
1449-
144C-
1a4D-
1A4E-
1461-
14§3-
1455-
1457-
1459~
1458-
145C-
1468-
1460-
1463-
1465-
1A67-
1469-
1A6C-
1A6E-
1AGE-
1471-
1A73-
1415-
1A77-
1479-
147B-
1A7D-
1A7B-
1480-
1482-
1485-
1481-
1489~
1488-
148D-
1490-
1A92-
1494~
1A95-
1491~
1498-
1A9B-
1490-
1498~
1442-
1444 -
1AA7-
1448~
1AAA-
14AD-

F0 0C

18

AD A6 04
69 04

8D A6 04
Bé

50 B4

A9 00

8 1

B6 15

45 1§

9 08

R0 16

18

4 11

69 80

8D A5 04
85 11

AS 12

69 00

8D A6 04
85 12

B8

§0 DB

A9 00

85 15

B6 16

AS 16

c9 03

FO 1A

18

AS 17

69 28

80 A5 04
85 11

85 11

A5 18

69 00

80 A6 04
85 12

85 18

b8

50 07

k8

BD 06 04
9 00

RO 09

4C D4 04
A3 40

8D 89 3F
60

A0 00

B9 F6 09
8D C7 04

BEQ
CLC
LDA
ADC
STA
CLY
BVC
LDA
STA
INC
LDA
CHp
BEQ
CLC
LDA
ADC
STA
STA
LDA
ADC
STA
STA
CLV
BvC
LDA
STA
IKC
LbA
CHP
BEQ
CLC
117
ADC
STA
STA
STA
LDA
ADC
STA
STA
STA
CLY
BvC
IN
LDA
CHP
BEQ
JHP
LDA
STA
BTS
LDY
LDA
STA

$1MF

$0AAG
$04
$0AAG

$1433
100
s
$15
$15
108
$1471

§11
1480
$0445
§11
§12
$#400
$0448
§12

$144C
$400
$15
$16
$16
(HK
$1497

$11
28
$0445
$11
$17
418
100
$0AAG
$12
$18

$1AGE

$0406,X
1400
$1AA8
$04D4
40
$3r89

1400
$09F6, ¥
$0ac1



1ABO-
14B1-
14B4-
14B7-
1AB8-
1ABB-
14Bg-
14C0-
1aC2-
14C5-
14C6-
14C8-
14CA-
14CB-
1ACE-
14D0-
14D2-
14D4-
14D6-
14D8-
1ADA-
14DC-
1ADEF-
1AB1-
1AE3-
14BS-
1487-
1AB%-
148B-
1AED-
ARF-
1AF1-
14F4-
14F7-
14FA-
14PB-
14kC-
1AFD-
1AFB-
14PE-
1B01-
1802-
1804-
1B06-
1809-
tB0C-
1BOF-
1810-
1812-
1BI4-
1B16-
1818~
1B1A-

C8

BY F6.09
8D C3 04
c8

B9 F6 09
8D C4 04
A2 00

A$ 1F

9 28 20
B8

B0 28

D0 F8
c8

B9 F6 09
9 00

Do D8
FO 0B
A8 00

85 14

85 15

85 16
4C 16 04
AY B

85 26
85 25

60

A3 00
85 26

85 29
AS 25
Do EC

2030 08

8D F2 CO
4C 70 05
{8

88

{8

8A

{8

A2 FF

CA

D0 FD

A6 0F

AD C4 CO
S 00 ocC
8D C3 CO
B8

86 08

B0 FO

Do 04

A9 00

85 08

68

INY
LDA
STa
INY
DA
STA
1) ¢
LDA
STA
INX
cPX
BNR
INY
LD4
CKp
BNE
BEQ
LD4
STA
STA
STA
JHP
LDA
STA
STA
RTS
LDA
5TA
STA
LDA
BNR
ISR
STA
JEP
PHA
1A
PHA
1A
PHA
LDX
DEX
BNE
L)X
LDA
§TA
STA
INX
ST
H34
BNR
LDA
STA
PLA

100

$09F6, ¥
$0AC3

$0986, ¥
$0AC4
1400
P
$2028,X

128
$14C2

$09F6, Y
1500
§144A
$1ADF
$$00
$14
415
$16
$0A16
fiee
$26
$25

1300
$26
$29
$25
$1AED
$0830
§COF2
$0570

HoF

$1801
§08
$C0C4
$0c00,X
$C0C3

$0B
HF0
$1B1A
1400
$0B

1B1B-
11C-
1B1D-
1B1B-
1B1E-
1B30-
1B32-
1B34-
1B36-
1838-
183A-
1B3C-
1B3B-
1838-
1841-
1B43-
1845-
18417-
1B48-
1B4A-
1B4C-
1B4E-
161-
1864-
185P-
1B61-
1B63-
1B65-
1B67-
1868-
1869-
1B64-
186C-
1B6D-
1R6R-
1872-
1B74-
1B75-
18717-
187¢-
1878-
1B7D-
1880-
1882-
1884-
1885-
1881-
1B8§-
1B8cC-
1B8E-
1890-
1892-
195~

m
68

A8

68

10

A0 00

A9 00

86 B8

A2 20

86 PP

A2 3F

91 8

c8

DO PB

E6 PP

RI PP

BO 7§

60

A2 01

86 0C

86 0D

20 0D 08
BD F0 09
4C 57 08
85 01

86 0D

B0 01

D0 03

BA

BA

BA

A5 25

EA

PO 03

20 36 08
A6 0D

B8

B0 06

D0 D8

A0 00

A9 80

20 C5 00
R0 05

84 25

B8

50 28

A9 40

26 5 €0
RO 15

A5 OF

RO 24

20 80 PP
20 30 0B

TAY
PLA
TaY
PLA
RTI
LDy
LDA
§TA
LDX
STl
LDX
§TA
INY
BNE
INC
]34
BCS
BTS
LDY
ST
ST
ISR
LD4
JHp
STA
§TX
CPX
BNE
NoP
Nop
Hop
LD4
NOP
BEQ
ISR
LD
INX
cPx
BNE
LbY
LDA
BIT
BEQ
§TY
CLY
BvC
LA
BIT
BEQ
LD4
BEQ
I8
ISR

1400
1400
§re
20
$er
H3F
(48B) ¥

$183C
1
$PF
$1B3C

101
$0c

$0D
$08DD
$09F0,X
$0B5¢
$07

$00
o1
$186A

§25

$1872
$0836
§0D

1406
$1851
400
$480
§cocs
$1887
§25

$1BB5
140
$c0C5
$1BA3
$0F
$1BBC
$#P80
$0830



1p98-
1BA3-
1BAS-
1BAT-
1BAA-
184D-
18B0-
1883~
1BBS-
18B6-
1pB7-
1888-
1BBY-
1BBA-
1BDD-
18B0-
1BE2-
1BB4 -
1BE6-
1BB8-
1BEA-
1BEC-
1BED-
1BRF-
1BF1-
1BE3-
1BF5-
1BF8-

20 AT 04
A5 OF

DO 1B

20 BA FF
20 30 08
20 20 04
8D F3 CO
85 25

68

A

68

A8

68

40

AD F1 09
5 40

90 09

c5 50

B0 05

A3 00

85 30

60

A5 30

Do 07

Ay CC

85 30

8D C6 CO
60

JSR
LbA
BNE
ISR
ISR
JSR
STA
STA
PLA
TAX
PLA
TAY
PLA
RTI
LDA
cHp
BCC
CHP
BCS
LDA
STA
RTS
LDA
BHE
DA
STA
STA
RTS

101

§04A7
$0F

$18c2
$FFBA
$0830
$0420
§COF3
$25

$09F1
§40
$1BED
$50
§1BRD
1400
$30

$30
$1BF8
Hcc
$30
$€0C6
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1000-
1002-
1005-
1007-
1004-
100c-
1008-
1011-
1014-
1016-
1018-
1014-
101C-
1018-
1021-
1023-
1026-
1029-
1028-
102D-
1030-
1033-
1035-
1031-
1039-
1038-
1038-
1040-
1042-
1044-
1041-
1048-
104c-
1048-

1050- °

1052-
1084-
1057-
1059-
1058-
1088~
1061-
1063-
1065-
1068-
1068-
106D-
106¢-
1011-
1073-
1075-
1071-
1074-
1078-

49 80
20 4D 05
A9 BB

20 54,05
49 50

20 4D 05
A9 R6

20 54 05
A9 00

85 07

A9 3D
85 Bl

8D 64 08
49 20

85 B2

8D 6F 08
20 69 08
A% 00

85 A2

20 80 RO
AD C5 CO
85 Al

A9 01

2 Al

D0 F2

20 00 F1
AS A2

8% 50

A9 98

20 4D 05
A9 F6

20 §4 05
A3 00

85 07

A9 BD

85 81

8D 64 08
A9 21

85 B2

8D 6F 08
20 69 08
A% 00

85 A2

20 80 RO
AD C5 CO
85 4l

49 01
Al

Do P2
AS A2

85 40

80 C3 Co
58

b0

LDA
ISR
LDA
ISR
LDA
st
LDA
JSB
LDA
STA
LD&
STA
STA

.LDA

STA
STA
ISk
LDA
STA
ISk
LD4
STA
LDA
BIT
BNE
JSB
LDA
STA
LDA
JSh
LDK
st
LDA
§T4
LDA
STA
STA
LDA
STA
STA
JSh
LDA
STA
st
LDA
STA
LDA
BIT
BNR
LDA
STA
STA
CLI
RTS

103

1480
$054D
#4FR
$0554
#50
$054D
(H{]
$0554
$400
$07
43D
$81
$0864
#4520
$b2
$086F
$0869
400
$42
$£080
$C0CS5
$Al
$$01
$Al
$102D
$F100
$42
$50
1498
$054D
$E6
$0554
400
$07
#$BD
§81
$0864
121
$B2
$0867
$0869
400
$A2
$§2080
$C0C5
$al
1
$Al
$1065
$A2
$40
$c0C3

1080-
1083-
1085-
1087-
1089-
1088-
108E-
1091-
1094-
1096-
1098-
1094-
109C-
109F-
1042-
1080-
1083-
10B§-
1087-
1089-
10B8-
10B8-
10¢1-
10C4-
10C6-
108-
10CA-
10cc-
10CE-
102-
1080-
1082-
1084-
10E§-
1087~
1089-
108B-
108D-
10BF-
1081-
10p4-
1086-
10F9-
10pC-
1100-
1102-
1104-
1105-
1101-
1108-
1104-

AD C5 CO
85 Al

A i

2 Al

D0 06

20 00 FI
{C B0 FO
AD C5 CO
85 Al

A% 02

o Al

D0 06

20 00 P1
4C B3 FO
60

AD C5 CO
85 Al

A3 04

24 Al

D0 06

20 10 FI
{C B0 FO
D C5 CO
85 Al

A9 2
oAl

D0 06

20 10 FI
4C B9 RO
{C A2 FO
B6 42

AS A2

85 07

18

90 06

C6 A2

A5 A2

85 07

A5 Bl

8D 64 08
A5 B2

8D 6F 08
20 69 08
4C BO FO
A2 FF
AO PP

88

DO FD

CA

DO P4

60

LDA
STA
LDA
BIT
BNE
ISt
I4p
LDA
STA
LDA
BIT
BHR
IS
JHp
RS
LDA
$TA
LA
BIT
BNE
ISk
JHp
LDA
STA
LDA
BIT
BHR
ISk
Iy
JHp
INe
LDA
STA
CLC
BeC
DEC
LDA
STA
LDA
STA
LDA
STA
Ise
JNP
L)X
LDY
DRY
BB
DX
BHE
RS

$C0Cs
$al
I
§4l
§1091
§r100
$R0E0
$§C0C5
$Al
102
$Al
$1042
§r100
$FOBY

$00CS
$A1
Ko
$Al
$10c1
$r110
$ROR0
$¢0c8
$A1
102
$Al
$1002
$F110
$ROES
§ 042
$42
$42
07

$1088
$42
$42
$07
{81
$0864
$82
$086F
$0869
$FOBO
$113
1143

$1104

$1104



1110-
1112-
1114-
1116-
1117-
1118-
111A-
1170-
1172-
1174-
1171-
1179-
11178-
1178-
1181-
1183-
1185-
1181-
1184-
118D-
1190-
1192-
1194-
1196-
1198-
1198-
1198-
1140~
1142-
11M4-
1146-

11A9-"

114B-
114D-
1148-
1181-
11B4-
11C0-
1162-
11C4-
11C6-
11¢7-
11C8-
11CB-
11D0-
1iD2-
11D4-
11D6-
1D1-
11D§-
11DB-

8210

A0 ¢F

8

D0 kD

A

DO BA

60

A9 0B

85 A2

20 30 R2
tR]

85 B

20 RO B2
20 10 R2
A9 64

85 D2

8 13

20 20 07
20 C0 Bl
AD C5 €0
8 D1

A9 02

U DI

D0 03

1C 80 B3
AD C5 €0
8 01

29 0
U1

D0 03

1C 80 B3
15 26

RO R0

A9 00

85 26

AD F2 C0
1C BD 04
40 00

A9 1P

91 B2

8

¢0 23

DO B7

60

40 00

A9 00

91 B2

)

c0 23

D0 R7

60

DX
Loy
DEY
BNE
DBY
BNE
RTS
LDA
§TA
ISR
LDA
STA
ISR
ISR
LDA
5TA
§TA
ISR
J5h
LDA
STA
LDA
BIT
Bug
JHp
LDA
§TA
LDA
BIT
BNE
JHp
LDA
BEQ
Lba
STA
Lba
JHP
LDy
LDA
STA
INY
CPY
BUR
B7s
LDY
Lba
STA
INY
CPY
BNR
BTS

104

#10
1173

$1114
$1114

#$0E
$A2
§£230
U
$81
$F2R0
$r210
464
$D2
0
$0720
$F1C0
$c0cs
§D1
1§02
§D1
$1198
$£380
$cocs
$D1
04
$1
$1149
$£380
$25
$118D
500
$26
$§COR2
$0ABD
$$00
1P
(482),Y

1l
$11C2

§$00
400
($B2),Y

423
$§1102

1180-
1182-
1184~
1186-
1188-
1184
11gc-
1188-
11r0-
11F2-
1R-
1185-
11p1-
1183-
1178-
11pD-
L1pE-
1201-
1203-
1210-
1212-
1214~
1216-
1219-
121a-
1218-
1210-

1220-
1222-
1224 -
1221-
1229-
1224~
1228-
122D-
1228-
1230-
1231-
1232-
1234-
1236-
1238-
1234-
1238-
123D-
123F-
1241-
1243-
1244-
1246-

AS BS
85 A
AS B6
85 M
A9 08
85 A5
A0 00
49 00
91 A3
c8

€0 03
D0 F7
B6 Ad
B6 A4
B6 A4
B6 A4
C6 AS
D0 E9
60

42 00
A0 00
Bl B2
9D 00 0D
k8

c8

co 23
D0 F§
60

A2 00
40 00
BD 00 0D
91 B2
B8

c8

Co 23
DO 5
60

18

D8

A9 00
A2 08
86 A5
06 A2
2

C5 A5
90 02
BS AS
26 A2
CA

D0 K
1)

LDA
§TA
LDA
STA
LDA
STA
LDY
LDA
STA
INY
cPy
BNR
IHC
INC
INC
INC
DEC
BNR
RTS
LDX
LbY
LbA
5TA
1)
INY
CPY
BNE
BTS
LbX
LDY
LDA
STA
INX
IHY
cPY
BNE
RTS
CLC
CLD
LDA
LDX
ST
ASL
ROL
CHP
BCC

SBC’

ROL
DEX
BNE
TAX

$88

$43

$86

$A4
1408
$45
100
1400
(443},

$403
$1188
1Y
$44
$A4
$M
$45
$11EC

00
$400
(482),7
$0000,X

23
$1214

1400
00
$0D00,X
(482),7

123
$1224

100
#1408
$A5
$A2

45
$1241
$A
$A2

$123A



1241-
1249-
1248~
124D-
1248-
1251-
12§3-
1255-
1256-
1258-
125A-
125C-
1258-
1260-
1261-
1263-
1265-
1261-
1269-
1268-
126D-
126F-
1211-
1213-
1215-
1211-
1219-
1218-
121D-
1218-

1278~ -

1280-
1281-
1283-
1285-
1281-
1288-
1284-
128C-
1288-
1290-
1291-
1293-
1295-
1291-
1298-
1240-
12A3-
1246-
1249-

A3 20
85 b6
A9 00
85 BS
B0 00
FO 10
A9 80
i8

65 BS
85 BS
A9 00
6§ B6
8§ B6
CA

D0 FO
49 00
C5 A2
FO 04
A9 28
65 BS
85 BS
C6 A2
D0 FS
BG BS
A% BS
8 M
AS B6
85 FS
60

00

00

D8

49 00
A2 08
06 D3
(7}

9 08
90 02
k9 08
26 D3
CA

D0 F4
AS D3
85 A2
18

60

20 30 F3
20 B0 F1
20 D0 F1
a0 20 k2

LDA
STA
LDA
STA
cPx
BEQ
LDA
CLC
ADC
STA
LDA
ADC
STA
DEX
BB
LDA
CHP
BEQ
LDA
ADC
STA
DBC
BNR
INC
LDA
STA
LDA
STA
RTS
BRK
Bax
CLD
LDA
LDX
ASL
ROL
CHp
Bcc
SBC
ROL
DBX
BKE
LDA
§TA
CLC
BTS
ISR
st
150
J5R

105

20
$B6
$400
§B5
00
$1263
#$80

§B5
§B5
$00
$B6
$b6

$1263
1400
$a2
$1213
#28
485
1
$A2
$1269
11
1Y
1]
$86
§Fs

#$00
408
§D3

1408
§1288
108
§D3

1281
§D3
$42

§£330
$F180
$F1D0
$ral

124C-
1248-
1280-
1282-
12B4-
1286-
12B8-
12BA-
12BC-
12BB-
1288-
12C1-
12C3-
1205-
1ac1-
1209-
12C8-
12CD-

12CF-
12D1-

12D3-

12D5-

1208-

1208-

12DE-
1281-

12B4-

12817-

12P0-
12r2-
1284-

12F6-
12F6-

12F1-
12r8-
12FA-
12FC-
12FE-
1300-
1301-
1302-
1304-
1306-
1308-
1304-
1308-
130D-
1308-
1308-
1311-

A9 02
Ul
D0 OF
AS B1

C9 A6
FO 06
C6 D2
C6 D2
B6 B1

18

90 0c
A5 B1

C9 42
k0 06

E6 D2

86 D2

C6 Bl

A5 D2

85 B3

A5 B1

85 D3

20 80 g2
20 30 F2
20 20 07
20 RO F2
20 10 F2
20 0 P
4C 6F F3

A§ Bl
9 30

A
17
17
i
0§ 20
85 B3
A§ BI
29 07
04
04
65 B3
85 B3
A5 Bl
2 Co
A
85 B2
i
1
05 B2
85 B2

Lba
BIT
BNE
LbA
CHP
BEQ
DEC
DEC
IKC
CLC
BCC
LbA
CHP
BEQ
INC
IKC

DEC
LDA

STA
LDA

STA
ISR

ISR
JSR

ISR

ISR

ISR
Jup

LDA
AND
LSR
LS
LSR

LSk
084
874
LDA

AND
ASL
ASL
ADC
T4
LDA
AND
LSR
5TA
LSk
LS8
0RA
574

102
1
$1201
$B1
146
§1208
§D2
§02
§B1

$12C0
$81
442
$12C0
$02
§D2
1)1
§02
K
$b1
§03
§£280
§r230
$0720

'$F2R0

§r210
§r1C0

§RI6F
481
130

H20
§B3
§b1
Y

$83
§03
$81
#co

§82

§b2
$B2



1313-
1315-
1311-
1318-
131B-
131D-
1318-
1320-
1322-
1324-
1326-
1330-
1332-
1334-
1335-
1331-
1338-
133a-
1340-
1342-
1344-
13417-
1348-
1344-
134C-
1350-
1353-
1355~
13§17-
1348-
1358-
1358-
1361-
1363-
1365-
1367-
1369-
136¢-
136F-
1311-
1313-
1375-
1311-
1374-
1380-
1382-
1384-
1385-
1387-
1388-
1384-

45, Bl

29 08

FO 06

A9 80

65 B2

85 B2

18

A3 05

65 B2

85 B2

80

A0 50

A2 FE
CA

D0 BD

88

D0 F8

60

A2 00

A3 00

8D 00 oC
B8

B0 F1

D0 F8

60

AD C§ CO
85 D1

A3 02
Ul

D0 03

{C A0 F2
AD C5 CO
85 D1

A3 04
Ul

D0 03

{C A0 F2
4C 8D F1
AD 25

FO DD

A3 00

85 26

AD F2 CO
{C BD 04
A0 90

A2 RF

CA

D0 BD

88

D0 F8

4C A0 F2

Lba
AlD
BEQ
LDA
ADC
§TA
CLC
LDA
ADC
STA
RTS
LbY
LDX
DEX
BHE
DEY
BNE
RTS
kDY
LDA
STA
KX
cpPY
BNE
RIS
LbA
STA
LDA
BIT
BHE
JHP
LDA
§TA
LDA
BIT
BNE
JHp
Jup
LDA
BEQ
LDA
STA
LDA
Jp
LDY
LDX
DEX
BNE
DRY
BNE
Jup

§81
$408
$131F
$480
§b2
§b2

$405
§82
§82

1450
HEF

§1334
§1332

#$00
1400
$0C00,X

HF1
$1344

$c0CS
)
102
{1
$1358
$F240
$£0C5
)
Hu
$1
$136¢
$R240
§F180
$25
$1350
100
$26
$COR2
$0ARD
190
Hiee

$1384

$1382
$F2A0
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1400- 00 1C 22 22 22 22 22 IC
1408- 00 08 0C 08 08 08 08 1C
1410- 00 1C 22 20 18 04 02 3B
1418- 00 3B 20 10 18 20 22 1C
1420- 00 10 18 14 12 38 10 10
1428- 00 3B 02 1B 20 20 22 1C
1430- 00 38 04 02 1R 22 22 IC
1438- 00 38 20 10 08 04 04 04
1440- 00 1C 22 22 1C 22 22 1C
1448- 00 1C 22 22 3C 20 10 0B
1450- 00 00 00 00 00 00 00 00
1458- 00 00 00 00 00 00 00 00
1460- 00 00 00 00 00 00 00 00
1468- 00 00 00 00 00 00 00 00
1470~ 00 00 00 00 00 00 00 00
1478- 00 00 00 00 00 00 00 00
1480- 00 00 00 00 00 00 00 00
1488- 00 00 00 00 00 00 00 00
1490- 00 00 00 00 00 00 00 00
1498- 00 00 00 00 00 00 00 00
1440- 00 00 00 00 00 00 00 00
14A8- 00 00 00 00 00 00 00 00
1480~ 00 00 00 00 00 00 00 00
1488- 00 00 00 00 00 00 00 00
14C0- 00 00 00 00 00 00 00 00
14C8- 00 00 00 00 00 00 00 00
14D0- 00 00 00 00 00 00 00 00
14D8- 00 00 00 00 00 00 00 00
14B0- 00 00 00 00 00 00 00 00
1488- 00 00 00 00 00 00 00 00
14F0- 00 00 00 00 00 00 00 00
14F8- 00 00 00 00 00 00 00 00

1500~ 00 22 09 80 22 09 00 00

1508- 81 23 03 29 20 01 00 00
1510- 60 10 00 40 20 70 00 00
1518- 71 0A 04 09 08 73 00 00
1520- 38 45 45 45 45 38 00 00
1528- 00 00 00 00 00 00 00 00
1530~ 29 23 03 A9 23 01 00 00
1538- 00 40 00 00 00 40 00 00
1640- 71 09 09 09 09 73 00 00
1548- 38 45 45 45 45 38 00 00
1560~ 00 00 00 00 00 00 00 00
1558- 00 00 00 00 00 00 00 00
1560- D3 22 01 53 23 01 00 00
1668- 38 44 44 44 44 38 00 00

. 1570~ 00 00 00 00 00 00 00 00

1578- FF EF 00 00 FF FR 00 00



1580- 77 23°01 78 23 01 00 00
1588- 38 44 44 44 44 38 00 00
1690- 00 00 00 00 00 00 00 00
1598- BF BP 00 00 PB PR 04 40
1540- 67 23 01 66 23 01 00 00
1548- 03 04 04 03 00 07 00 00
15B0- 40 20 00 00 40 60 00 00
15B8- FR FR 00 00 FR PR 04 40
15C0- 6F 23 01 68 23 01 00 00
15C8- 02 03 02 02 02 07 00 00
1500~ 00 00 00 00 00 00 00 00
15D8- BF BF 00 00 PR PP 04 40
15E0- P5 23 03 P3 23 01 20 1B
1588- 07 04 0A 0A 0A OB 00 23
15F0- 23 22 22 2F 33 23 00 00
15#8- 00 00 00 00 06 06 00 00
1600- 00 00 00 00 00 00 00 00
1608- 55 23 01 56 23 01 00 00
1610- 20 30 28 24 78 20 00 00
1618- 00 00 00 00 00 00 00 00
1620- 5B 23 01 SF 23 01 00 00
1628- 38 20 10 20 22 1C 00 00
1630- 00 00 00 00 00 00 00 00
1638- 00 00 00 00 00 00 00 00
1640- 00 00 00 00 00 00 00 00
1648- 00 00 00 00 00 00 00 00
1650- 35 20 03 BS 20 05 00 00
1658- 00 00 00 00 1c 38 00 00
1660- 00 00 00 00 30 70 00 00
1668- 00 00 00 00 00 07 00 23
1670~ 23 24 24 24 36 22 00 1B
1678- 21 22 22 22 22 22 00 1B
1680~ 21 2D 29 25 22 22 00 23
1688- 23 22 22 22 22 3B 00 23
1690- 23 22 7a 6A 66 22 00 00
1698- BS 21 04 35 22 06 00 00
1640~ 00 00 00 00 1C 3B 00 00
16A8- 00 00 00 00 30 70 00 00
1680- 00 00 00 00 00 07 00 00
1688- 00 00 20 20 20 00 00 23
16C0- 23 24 24 24 36 22 00 IE
16C8- 21 22 22 22 22 22 00 1B
1690- 21 2D 29 25 22 22 00 1§
1608- 21 20 2B 31 23 23 00 18
16E0- 21 20 20 20 20 20 00 18
16B8- 18 12 14 14 18 10 20 20
16R0- 02 02 20 20 02 02 20 20
16R8- 02 02 20 20 02 02 20 20
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1800- 21 20 06 Al 20 06 00 00
1808- 00 00 00 00 30 70 00 00
1810- 00 00 60 10 10 27 00 00
1818- 00 00 01 02 02 02 00 00
1820- 00 00 00 00 00 00 00 00
1828- 00 00 00 OC 68 tC 00 00
1830- 00 00 00 01 00 00 00 63
1838- 63 32 44 4A 46 42 00 1C
1840- 22 20 20 20 20 30 02 72
1848- 04 62 42 02 06 06 00 0B
1850- 44 4A 44 4B 18 1A 00 1B
1858- 24 26 24 22 21 21 00 23
1860- 23 22 74 6A 66 22 FF PP
1868- PP FF FF FP PR PP PR PP
1870- ¥ BF 00 00 PR PP 00 00
1878- EF BF 00 00 FF BE 00 00
1880- 1F 22 09 9F 22 09 00 00
1888- 00 00 00 00 00 00 00 00
1830- 00 00 00 00 00 00 00 00
1838- 00 00 60 40 18 78 00 00
1840- 00 00 00 OF 00 03 00 00
1848- 00 00 00 30 18 08 00 00
1880- 00 00 00 00 00 00 00 00
1888- 00 00 00 00 00 60 00 00
18C0- 00 00 00 10 10 17 00 00
18C8- 00 00 00 00 00 00 10 08
1800- 08 04 04 08 08 10 00 38
1808~ 41 59 55 43 42 42 00 3C
18B0- 1E 10 10 10 18 18 00 0C
18E8- 0C 09 04 0a 4C 48 0C 44
18F0- 46 02 03 01 01 00 00 11
18¥8- 51 11 3D 35 33 11 00 6F
1900- 68 48 48 48 48 48 00 IC
1908- 12 12 11 10 10 10 01 02
1910- 02 04 04 02 02 01 01 3c
1818- 1k 10 10 10 18 18 00 0C
1920- 44 20 06 CcA 20 06 00 00
1928- 00 00 00 00 00 00 00 00
1930- 00 00 00 00 00 00 00 00
1938- 00 00 00 00 00 00 00 00
1940- 00 00 00 00 03 3% 00 00
1948- 00 00 00 00 00 00 00 00
1950- 00 00 00 00 00 00 00 12
1988~ 52 12 12 12 36 36 00 1P
1960- OF 28 48 48 0C 0C 00 73
1968- 04 64 44 24 13 12 00 19
1970- 14 12 52 62 32 12 00 02
1978- 02 02 07 06 06 02 00 00
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1980- 00 00 00 00 00 00 00 00
1988- 00 00 00 00 00 00 00 Ic
1990~ 12 12 11 10 10 10 FF FF
1998- 00 00 FF FF 00 00 FF FF
19A0- 21 21 06 A1 21 06 18 5¢C
1948- 9F 23 09 47 20 09 1¢ ¢
19B0- 4D 23 02 €7 23 08 58 5B
1988- EBF 21 09 6F 22 09 58 00
19C0- 48 21 07 c8 21 07 00 00
19C8- 00 00 00 7B OF 10 00 00
1900- 00 00 00 00 00 00 00 00
19D8- 00 00 00 00 7C 7R 00 00
1980~ 00 00 00 00 00 00 00 00
1988- 00 00 00 00 00 00 00 00
19%0- 00 00 00 00 00 00 00 00
19%8- 00 00 00 00 00 00 10 10
1400~ 10 10 10 10 30 30 00 38
1408- 21 20 2B 31 23 23 00 63
1A10- 63 32 4A 4A 46 42 00 6C
1AL8- 12 14 12 0A 04 04 00 24
1A20- 25 25 25 25 6D 6D 00 3C
1A28- 42 5A 52 4A 44 04 00 18
1A30- 10 12 14 14 18 10 FF FF
1A38- 00 00 FF FF 00 00 FF FF
1440- 00 00 FF FF 00 00 FF FF
1A48- 00 00 FF FF 00 00 FF FF
1430- 00 00 FF FP 00 00 FF FF
1458- 00 00 FF FF 00 00 FF 00
1A60- 70 21 07 PO 21 07 00 00
1A68- 00 00 00 7B OF 10 00 00
1A70- 00 00 00 00 00 00 00 00
1A78- 00 00 00 00 7C 7B 00 00
1480- 00 00 00 00 00 00 00 00
1488- 00 00 00 00 00 00 00 00
1490- 00 00 00 00 07 07 00 00
1A98- 00 00 00 00 00 00 10 10
1AA0- 10 10 10 10 30 30 00 1B
1AA8- 21 20 28 31 23 23 00 63
1AB0- 63 32 4A 4A 46 42 00 6C
1AB8- 12 1A 12 04 04 04 00 78
1AC0- 05 35 25 15 09 09 00 M1
1AC8- 0A 02 02 02 02 02 00 03
1AD0- 02 02 02 02 02 02 FF FF
1AD8- 00 00 FF FP 00 00 FF FF
1480~ 01 01 7F 7P 01 01 7B 78
1AB8- 01 01 78 7F 01 01 78 7F
1AF0- 01 01 TF 7P 01 01 78 7E
1AP8- 01 01 78 7F 01 01 FF 00

1800- 6F 23 09 BF 23 09 00 00
1B08- 00 00 00 00 00 00 00 00
1810- 00 00 00 00 00 00 00 00
1B18- 00 00 00 00 00 00 00 00
1820- 00 00 00 00 00. 00 00 00
[28- 00 00 00 00 04 04 00 00
1830- 00 00 00 00 00 00 00 00
1838- 00 00 00 00 00 00 00 00
1B40- 00 00 00 00 00 00 00 00
1B48- 00 00 00 00 00 00 20 10
1850- 10 08 08 10 10 20 00 46
1858~ 46 44 44 4B 76 46 00 45
1B60- 46 44 44 4B 76 4§ 00 30
1B68- 30 20 20 20 26 66 04 64
1B70- 74 04 04 04 04 07 00 77
178- 03 62 62 22 23 63 00 37
1880~ 34 24 64 64 24 27 40 0
1838~ 09 09 08 08 08 48 00 01
1B90- 01 02 02 01 01 00 FF PF
1B98- 01 01 7F 1 01 01 77 ¢
1BAO- 50 23 01 50 23 01 00 00
1BA8- 00 00 00 00 00 00 00 00
1BBO- 1C 22 22 22 22 1c 00 00
18B8- 00 00 FF FF 00 00 FF P
[BCO- DO 20 02 DO 20 02 00 00
1BC8- 00 00 00 00 00 00 00 00
1BD0- 00 00 00 00 00 00 00 00
1BD8- 38 02 18 20 22 ic 00 00
1BRO- 1 22 22 22 22 1c 00 00
LBRB- 00 00 00 00 00 00 FR FF
[BRO- 00 00 FF PR 00 00 FF 00
1BR8- FF FR 00 00 FF FF 00 00
1C00- 80 23 03 80 23 03 00 00
108~ 00 00 00 00 00 00 00 00
1C10- 00 00 00 00 00 00 00 00
1C18- 00 00 00 00 00 00 00 00
1C20- 10 18 10 10 10 38 00 00
1628- 38 02 1B 20 22 1c 00 00
1C30- 1¢ 22 22 22 22 1c 00 09
1638~ 00 00 FD 00 00 FD FD 00
[C40- 28 22 03 28 22 03 00 00
1C48- 00 00 00 00 00 00 00 00
150- 00 00 00 00 00 00 00 00
1658~ 00 00 00 00 00 00 00 00
1C60- 10 18 10 10 10 38 00 00
168~ 1C 22 22 22 22 1c 00 00
1670- 1¢ 22 22 22 22 1C 00 00
178- 00 00 00 00 FF FF FR FF



1C80- 78 7C OB 0B 0B 0R 7C 78
1C88- OF 1F 38 38 38 38 1F OF
1C90- 0C OB OB OB OB 78 7C 78
1C98- 18 38 38 38 38 3F 1P OF
1CAO- 00 00 78 7C OB 06 06 06
1CA8- 00 00 OF 1F 38 30 30 30
1CBO- 06 06 0B 78 7C 78 00 00
1CB8- 30 30 38 3P 1P OF 00 00
1CCO- 00 00 40 60 70 40 40 40
1CC8- 00 00 03 03 03 03 03 03
1CD0- 40 40 40 70 70 70 00 00
1CD8- 03 03 03 OF OF OF 00 00
1CBO0- 00 00 70 7c 1B 0B 00 00
1CB8- 00 00 07 1P 3c 38 38 3c
1CFO- 40 78 1B 78 7B 7R 00 00
1CF8- 1F 01 00 3F 3F 3F 00 00
1000- 00 00 78 7B 00 00 00 40
1D08- 00 00 3F 3F 38 3C 1B OF
1010- 00 OB 0B 7 78 70 00 00
1D18- 1E 38 38 1F OF 07 00 00
1020- 00 00 00 00 40 60 30 18
1D28- 00 00 OB OF OF OE O 0B
1030- 0C 78 78 00 00 00 00 00
1D38- 0B 3F 3F OE OR O 00 00
1D40- 00 00 78 78 0B 78 7E 00
1048- 00 00 3% 3F 00 OF 1F 38
1D50- 00 OB OB OB 7C 78 00 00
1D58- 38 38 38 38 IF OF 00 00
1D60- 00 00 00 40 60 70 38 7C
1068~ 00 00 07 03 01 00 00 OF
1D70- 78 0B 0B 0 7C 78 00 00
1078- 1F 38 38 38 1F OF 00 00
1p80- 00 00 78 7B 00 00 00 00
1088~ 00 00 37 37 30 18 0C 06
1D90- 00 40 60 70 70 70 00 00
1p98- 03 03 01 01 00 00 00 00
1DA0- 00 00 78 7c OF OR 0C 78
10A8- 00 00 OF 1P 38 38 18 OF
1DB0- 7C 0B 0F OB 7C 78 00 00
1DB8- 1F 38 38 38 1F OF 00 00
1DCO- 00 00 78 7¢ OB 0B 08 7C
1DC8- 00 00 OF LP 38 38 38 3P
1DD0- 78 00 00 40 60 78 00 00
1DD8- 1F OB 07 03 01 00 00 00
1DE0- 00 00 00 00 00 00 00 00
1DE8- 00 00 00 00 00 00 00 00
1DFO- 00 00 00 00 00 00 00 00
1DF8- 00 00 00 00 00 00 00 00
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1B00- 00 00 38 7C 7R 7B 7B 7C
1E08- 00 00 OE 1F 3F 3F 3P IF
1B10- 7C 78 70 60 40 00 00 00
1B18- 1F OF 07 03 01 00 00 00
1B20- 00 20 08 80 20 08 00 00
1828- 00 00 1C 22 22 24 00 00
1830- 00 00 00 00 00 00 00 40
1838- 20 40 40 40 40 40 00 47
1B40- 28 08 08 08 08 08 00 63
1B48- 74 04 04 04 04 04 00 37
1B50- 33 22 22 22 63 23 00 (cC
1858- 2C 06 09 09 08 08 00 33
1B60- 34 14 24 14 14 64 20 2
1B68- 24 24 24 24 64 63 00 3B
1B70- 21 2C 28 30 30 20 FF PP
1B78- 00 00 00 00 FF FF FF PP

"IB80- 8F 22 0A OF 23 0A 00 00

1E88- 00 18 78 20 10 1R 00 00
1830- 00 00 07 00 00 1E 00 00
1898- 00 00 00 00 00 72 00 00
1EAO- 00 00 00 00 00 £1 00 00
1BA8- 00 00 00 00 00 47 00 00
1EB0- 00 00 00 00 00 07 00 00
1888- 00 00 00 00 00 09 00 00
1EC0- 00 00 28 3F 00 1B 00 00
1EC8- 00 00 00 00 00 1F 00 00
1EDO- 00 00 00 00 00 23 21 20
1808~ 28 31 23 23 00 00 21 22
LEB0- 22 22 26 66 00 60 0A 12
18B8- 12 12 32 33 00 03 62 12
1BF0- 12 12 12 1B 00 1B 28 48
1BF8- 48 48 48 48 00 00 08 08
1F00- 68 28 19 09 00 00 49 49
1F08- 4A 4B 1B 19 00 00 20 26
1F10- 24 22 21 21 00 00 20 26
IF18- 26 22 22 3B 00 00 23 22
1F20- 54 6A 66 22 00 00 FF FF
1F28- 00- 00 00 00 FF FF FP FF



1R30-
1R33-
1R36-
1R39-
1R3C-
1F3B-
1”40~
1M2-
1F4-
1R46-
1P48-
1R4A-
1R{C-
1P4R-
1R50-
1F52-
1R54-
156~
1p58-
1R5A-
1F5C-
1 F5E-
1RG0-
1F63-
P64 -
166~
1R68-
1P6A-
1R6C-

1F16- .

1F178-
1F1A-
1F7D-
1r80-
1F82-
1F85-
1p87-
1884-
1F8C-
1P8F-
1F91-
1R94-
1F96-
1P93-
1F9B-
1#98-
1RAQ-

8D 50 €0
8D §2 0
8D 54 Co
8D 57 co
A2 01

86 0B

86 oc

A9 02

85 20

A9 00

85 21

A9 00

85 08

A9 00

85 44

A3 DO

85 4B

A 00

85 4C

A3 04

85 4D

A0 FF

{C 64 FP
88

Bl 44

81 4

c0 00

Do F1

AG 4B

B0 0C

DO E{

20 40 F3
€ 00 04
A3 04

8D 51 08
A3 Al

8D §4 08
A9 22

8D 58 08
AY FI

8D 5C 08
A3 20

8D 5D 08
A3 03

8D 76 0B
A9 21

8D F6 09

STA

STA

STA

STA
DX

§TX
§TX

LDA
STA

LD4
STA

LDA
STA
LDA
STA
LDA
STA
LD4
STA
LDA
STA
Loy
JHP
DEY
LDA
574
CPY
BNE
LoX
CPX
BNR
ISR
JHp
LDA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA

110

§C050
$C052
$C054
$C057
401
$08
$0c
$402
$20
$400
$21
$400
$08
$400
$4A
$4D0
$48
$500
$4c
$$04
$4D
143
$ERG4

($44),Y
($4C),¥
$400
$1F63
$48
#0C
$1F5E
$R340
$0400
404
$0851
44l
$0854
#1822
40858
1§13
$085¢C
#1420
$085D
$403
$0B76
1
$09F6

1RA3-
1RAS-
1RAS-
1PAA-
1RAD-
IFAR-
1FB2-
1FB4-
1FB6-
1FBY-
1FBA-
1FBC-
1FBP-
1EC1-
1ECY-
1#C6-
1FC-

" 1FCB-

1FCB-
1#DO-
1FD3-
1FD-
1FD§-
1FDA-
1FDD-
1FDF-
1FE2-
1FB{-
IFRI-
1PE9-
1FEC-
1FRE-
1ERO-
1FEB3-
IRR4-
1RES-
[RFG-
1BR7-
1FF8-
1FF9-
1FRA-
1FFB-
1FRC-
1PFE-
1FER-

A9 28
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§TA
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R
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CONNECTIONS

METER READING IN mV
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CONNECT TO GROUND P
FOR GROUNDED TEST ~
CONDITION. LEAVE
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UNGROUNDED TEST .
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LEAD LINKAGE TO GROUND

GROUNDING TEST CABLE
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2. NIEMAIITEWINA 8 TudM(Leakage Current Between Patient Leads)
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UNDER TEST

MULTIMETER

TEST LOAD.

INSULATING PAD  ECG OR PACEMAKER
CONNECTIONS

TEST MEASURES LEAKAGE
CURRENT BETWEEN LEADS

COMMON

H-HOT

CONNECT TO GROUND
FOR GROUNDED TEST
CONDITION. LEAVE [
DISCONNECTED FOR
UNGROUNDED TEST GREEN
CONDITION. v

GROUNDING TESY CABLE

7l a-2 M7ianTudTIEwinE TR

."‘du
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3. nama¥13nld AC 120 V(Leakage Current with 120 Volts Applied)
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ECCMUNITOR FACEMARER  1(uA)s METER READING IN'mV

OR PRESSURE TE57 1000
ADAFTER IS
1ISOLETED e
INSTRUMENT L
UNDER TEST MULTIMETER TESTLOAD
ECG CONNECTIONS

INSULATING PAD

04655-60100 ISOLATION
TEST PLUG {AVAILABLE)

COMMON HOT

nat e BTN
GND D

com (oo Y MEGOHM
= [N .,.”“.ﬂ
GROUND READINGS OVER 80 MICRQAIFPERES

ARE NOT VALID SINCE ISOLATION
TEST PLUG LIMITS CURRENT

71l a-3 mMTianTeudianly AC 120 V
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