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Abstract
This thesis is a instrument that displays ECG

with heart beat rate on the CRT with perform as oscillo-
scope. The EGG whick is low frequency analog signal will
be converted to be digitai signal to be stored in memory
. Afterward this store data wiil once agian be converted
back to analog signal at higher frequency and then be -

calculated from period of.the ECG signal. Microprocessor
will calculate.the period to be heart beat rate will al-

so0 be displayed on CRT as well.
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00

00

00

17

00

[ZZ XL SRS ER SRS ZE R RS E 2 R X L L]

* PROGRAM FOR VIDEO I.C.U. MONITOR- *

*

»

BIO BLECTRONICS 1987-1988
BY SOMCHAI & SURACHAI

*

%

ZXZ X RS2 EEX S XS XSS R R R RS2 Rt Xl R

00
03
05
08
09
OB
oD
OE
OF
1

12
13
16

18
19
1B
1D

1E

1F

RSTR:

RSTL:

OR 6 O

LD HL,DAAD
LD B, 10 H
JP START

LD A,D

LD D, 10 H
OUT (Xch),A
INC A

DEC D

JR NZ,$-4
LD D,A

RET

CALL N1

RST L

RET

LD A,D

LD D, 10 H
OUT (Xch), A
DEC A

DEC D

JR Nz,$-4



21 LD D, A

22 RET
00 23  N9; CALL N3
26 RST D
27 RET
00 28 ~ RSTU: LD A,E
29 LD E, 10 H
2B OUT (Ych), A
2D INC A
2E ' DECE
2F . JR NZ,$-4
31 LD E,A
32 ' " RET
00 33 NN1: RST L
34 NH2: RST R
35 NN3: RST U
.36 RST L
37 RET
00 28 RSTD: LD A,E
-39 LD E,10 H
3B ) OUT (Ych), A
3D DEC A
3E DEC E
3F JR N2,8-4
4 LD E, A
42 RET

00 43 NO: CALL N7



146
47
48
49
00 4A
4B
4C
00 4D
LE
LF
52
00 53
56
59
00 5A
5D
S5F
S5F
60
00 61
o4
65
66
00 67
oA
6B
6C

Ni:

N2:

N3:

Ny

N5:

N6:

RST D
RST D
RST R
RET
RST. U
RST U
RET

RST L
RST U
CALL NNe
RET
CALL NN1
CALL NN2
RET
CALL N1
RST D
RST L
RST U
RET
CALL NNi
RST U
RST R
RET
CALL NS
RST L
RST D
RST D



00

00

00

6D
6E
71
7%
75
76
77
79
-
-
7E
7F
82
83
8l
85

86

87
8C

-9

92
94
95
98
gA
9B

9C

N8:

NUM:

JPAD:

NDP2:

43

RET

CALL NO
CALL NN3
RET

EX AF,AF!
LD A,D

OUT (BLK),A
OUT (Xch),A
LD A,E

OUT (Ych),A
EX AF,AF!
LD HL,JPAD
ADD A,L
o ||
LD A, (HL)
LD L,A

JD (HL)

DB NO,N1,N2,N3,N4,N5
N6,N7,N8,N9
PUSH AF
AND OFH
PUSH DE
CALL NUM
OUT (BLK),A
POP DE

LD A,D

SUB 1 A H



00

00

00

9E
9F
AO
Al

A2
AS

AL

A6
A7
AA
AC
AD
AE
B2
B6
BY?
BB
BF
CcO

3

C5
C6
¢9
CA
ce
CD

NDP1:

READ1: |
READZ2:

READ3:

REAL:

o SUM:~

LD D,A

POP AF

RLCA

.

RLCA

RLCA

*RLCA

AND OF H
PUSH DE

CALL NUM

OUT (BLK),A
POP DE

RET

LD (IX*1),00
LD (IX+0),00
RET

LD ( X+1),09
LD (IX+0),99
RET

LD Ay (IX+0)
ADD 4,1

DAA

LD (IX+0)
RRA

CP 80 H

RET NZ%

LD 4, (IX#1)
ADD A,1



00

00

01

01

D2
D3

D8
DB
DE

SUB:

CHAR:

PNT:

44

DAA |
LD (§X+1),4
CP 10 H

JP NE, READ 2
JP READ 1
LDA, (IX+0)
SUB A,1

DAA

LD (IX+0),A
RRA

LD 00 H

RET NE

LD A, (IX+1)
SUB 4,1

DAA

LD ($X+1),A
CP 00 H

JP NZ, READ 4
JP READ 3
LD A,D

OUT (BLK),A
OUT (Xch),A
LD A,E

OUT (Ych),A
RET

LD D,H

LD E,L



o1

or

o1

og

07
08
OA
OB
0oC
0D

TR:

TL:

NA:

HCH:

LD A,D
SUB 1 AH
LD P,A
LDH, A

RET

LD A,D

LD D, 08 H
OUT (Xch),A
INC A

DEC D

JR NZ,$-4
LD D,A

RET

LD A,D

LD D, 08 H

OUT (Xch),A
DEC A

DEC D

JR NZ,8$-4
LD D,A
RET

RST D

RST D
CALL TL
RET

CALL Ny
RST D

RST D

-



01

01

Ot

Low:

HI:

46

RET

CALL Nt
CALL N4
CALL N1
CALL NA
CALL N1

OUT (BLK),A
CALL PNT
CALL CHAR
CALL NO

OUT (BLK),A
CALL PNT
CALL CHAR
RST L

CALL N1

OUT (BLK),A
RET

CALL HCH
OUT (BLK),A
CALL PNT
CALL CHAR
RST U

CALL TL
CALL TR

RST D
RS L

CALL N1



o1

6F

70
72
75
78
7B
2D
80
81
82
8L
85
86
89
8¢C
8E
8F
92
aT

- 98

9A
9D
AO
A3
Al
A5
A8

HAN:

RST R

OUT (BLK),A
CALL PNT
CALL CHAR
CALL Nt

OUT (BLK),A
CALL PNT

LD D,H

LD A,D

ADD 10 H

LD D,A

LD H,D

CALL CHAR
CALL HCH
OUT (BLK),A
RET

LD DE, COAOH
LD A, (IX+0)
CALL NDP 2
LD D,8C H

LD A, (2X+1)
CALL ND P1

LD DE, 60 AO H
LD H, D

LD L,E

CALL CHAR
RET



o1

01

01

01

A9
AD
BO
B1

B2

B3
BS
B8
BB
BF
C1
Ch
c6
c9
CB
cC
CF
D1
D2
DY
D7
DA
DD

E3
E6
E9

START:

SCAN1

OPN:

SCAN 2¢

48

LD IX, DAAD
LD SP, 80 20 H
Y.ORA

LD (AL),A
INC HL
DJINZ §-2
CALL CHAN
CALL LOW
LDC, F7
AND 2

CALL Z, SVB
{NB,(.C)
CALL P, SUM
INa, €C)

RRA

JPC, XCAN 1
1N A, (C)
RRA

JR NC, OPN
LD A, (2X+0)
LD (IX+2),A
LDA, (DX+1)
LD (IX+3),A
CALL READ 1
CALL- CHAN
CALL H1

INA, (C)



EB AND 2

ED CALL Z, SUB
FO IN B, (c¢)
F2 CALL P, SUM
F5 IN 4, (C)
F7 RRA
F8 JP C,. SCAN 2
FB LD &, (IX+0)
FE LD (IX+4),A
02 01 LD A, (IX+1)
0L LD (IX+5),A
07 OUT (XY),A
09 ' CALL READ 1
02 0C WORK : LD B, 02
OE LD DE, A0SO H
10 LD A (IX+0)
14 CALL ND P 2
17 LD D, 6 CHI
19 - LD A, (2x+1)
1C CALL NDP 1
1F DJNZ WORK
21 cp C, D7
23 , ' IN A, (C)
25 LD E, A
26 LD B, 8
28 LD D,0

2A LD L,D



02
02

02

02

02

2B
2C
2E
30
32
34
37
34
3C
3D
3E
40
41
43
L5
7
48
49
LA

4B

4LE
LF
50
51
25
25
57

CON1:
LOOP:

NAAD:

‘CON 2:

DVO:

S0

LD L,D

JR Nz, CON1
LD C, DF

IN A, (C) .
JR NZ,CON 2
CALL READ 1
JP CHK 1

LD A, OAH

£ DD HL, HL
RLCA

JRNC, NAAD
ADD HL, DE
DJNZ LCOP
LD C, DF
IN A, (C)
LD E,A

ADD HL, DE
LD B, H
LbC, L

LD DE, EA 60
XOR A

LD H, A

LD L, A

LD A, 10 H
RL E

RLD

ADC HL, HL



02

02

02

02

02

59
5B
5D
S5E
5F
60
62
63
65
68
6B

6F -
70
72
7l
75
77
78
7A
7B

F
80
81
82

83

DV1:

CLR:

LOOP:

SHLB:

BCP:

51

SBC HL, BC
JR NC, DV 1
ADD HL ,BC
CCR

DEC A

JR NZ, DVO
EX DE, HL
ADC HL, HL
LD.(8100), HC
LD AL, 8102 H
LD 8,3

LD (HL),O
IN C HL
DJNZ CLR
SIAE, 116 B
LD L, B

LD B, 2
XOR A

RL (HL)
INC HL
PJNZ SHL B
LD B, 3
LD4, (HL)
ADC A, A
DAA

LD (HL), A
IN C HL



02

02

02

84
86
87
89
8C
8F
92
95
97
99
9B
9D
S9F
A
A3
A6

CL

CHK1:

CHKZ2:

LARG:

ALARM1:

DJNZ BCD

DEC C

JR Nz, LOOP
LD A, (8102}
LD (2X+1),4
LD A, (8103}
LD (2X+1), A
LD C, F?

IN A, (C)

BIT 2,A

JR NZ, CHK]
IN 4, (C)

BIT 2,A

JRZ, CHK2

LD A, (2X+1)
SUB (2X+5)
€ALL NC, LARG
LD A, (IX+3)
SUB (2X+1)
CALL NC, SMA2
JP WORK

JRNZ, ALARM 1
LA A, (2X+0)
SUB (2X+4)

JR C, RET

OUT (ALARM), A
RET



02 C5 SMAL: JR NZ, ALARM 2

c? : LD A, (2X+2)
CA . SUB , (2X+0)
CD : . JRC ,RET

CF ALARM2: OUT (ALARM), A
D1 RET
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With 8-Channel Multiplexer

General Description -

The ADCO808, ADCO803 data acquisition component is 2
monolithic CMOS device with an B:-bit analog-to-digital
converter, B-channe! multiplexer and microprocessor
compatible control logic. The 8-bil A/D converter uses Suc-
cessive approximation as the conversion technique. The
convener features a high impedance chopper stabilized
comparator, a 256R voltage divider with analog switchtree
.and a successive approximation register. The 8-channel
multiplexer can direttly access any of 8-singie-ended ana-
log signals.

The device eliminates the need {or external zero and full-
scale adjustments. Easy interfacing to microprocessors
is provided by the latched anc decoded mullipiexer ad-
dress inputs and latched TTL TRI-STATE® outputs.

The design of the ADCOBO8, ADCO080¢2 has been optimized
by incorporating tne most desirable aspects of several
AID conversion techniques. The ADC0808, ADC0BOY of-
fers high speed, high accuracy. minimal temperature
dependence, excellent iong-term accuracy and repeatabi:
lity, and consumes minimal power. These features make
this device idsally suited to applications trom process and
machine control to consumer and automotive 'applica-
tions. For 16-channe! multiplexer with common oulput
(sample/nold port) see ADCO816 data sheel.

Analog-to-Digital Converters

ADC0808, ADC080S 8-Bit P Compatible A/D Converters -

-Features e

B Resoiution — B-bits
8 Total unadjusted error — = U2LSBand =1 LSB
B No missing codes
® Conversion time — 100 ps
B Singie supply —5Vpe
& Operates ratiometrically or with 5 Vpc Or analog span
adjusted voitage reference s
8-channe! multipiexer with latched control logic _—
® Easy interface to ‘ail microprocessors, of operates
-**stand along” .
& Outputs meet T2L voltage level specitications
# 0V to 5V analog input voltage yange with single 5V
supply
® No zero of full-scale adjust required
B Standard hermetic or molded 28-pin DIP package
& Temperature range Z40°C 10 +85°C or —55°C to
+125°C i
! @ Low power consumption = 15 mW
B Latched TRI-STATE® output ;
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Connection Diagram

. . Dusiin-Line Package-
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