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ABSTRACT

The puspose of <this project work is to introducing the
"Microprocessor"” to apply with the measuring circuit and recorder.
The application is consequently result as a "DATA LOGGER" which can
read out the data in multichannel input within simultaneous

continuous time scan.

A1l the data will be carried by analog reading. Then by the ADC
(Analog to Digital converter) , the data will be forword to memory
section by digital signal . The equipment will repeat its working
cycle continuously from reading to memory which resulting in multi

input record in simultaneously consecutive.

Also the result will represent itself on LCD monitor (Liquid
Crystal Display) which can be arbitrarily selected the result
interval on the monitor. The selected time interval with its result

represent can also be printed to be reference to any time needed.
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FIGURE 1. Temperature versus EMF of
the 7 common thermocouple types (E,J,

K,R,S,T.N), and also high-temperature

.!ype-'B (tungsten-rhenium). Reference
junction is 32°F. Note that base-metal

couples produce about 25 pV/F°,
precious metals about 5 pV/Fe.
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TABLE 1. COMMON THERMOCOUPLES AND APPLICATION FACTORS

. LT SEEBECK
ISA CONDUCTOR TEMPERATURE .LIMITS OF ERROR™, APPLICATION COEFFICIENT
CODE POSITIVE NEGATIVE “RANGE°F ~ STANDARD SPECIAL . NOTES rVFC pVIrF
"E :Chromel ~~ Constantan  32to 600 *3F = _nghest output of com-  62* 34
- - . 632to. 1600 *12% - — mion thermocotiplés
J Iron Constantan 32to 530 +4°F *2°F Reducing atmosphere 51 28
i 530to 1400 +3/4% +3/8%  recommended .
T Copper Constantan -300to -75 — +1% ' Excellent in oxidizing 40 22
-150t0 -75  *2%  *1% and reducing atmos-
‘ ) -75 to +200 +1-1/2°F *3/4°F phere within its tem-
! 200to 700 *+3/4% ,*3/8% . perature range )
K Chromel Alumeél ,32t0 . 530 .  x4°F »+2°F ‘For oxidizing . 40 22
. (Trade name, Hoskms) . 530t~ '2300‘-. *3/4% = atmosphere
o 2” \‘~ Bt = : A = ‘,:N'_ & i .
N Nlcrosﬂ S le & 32 fors 530 +4°F; i 'f_::':,Genera'l Usage 38 24
. SR 530 to 2300 +3/4% L
S Platinum  Platinum 3210 1000 +5°F *2, "Laborétory standard, 7 4
10% Rhodium i 1000 to 2700 +1/2%  *1/4% highly reproducible
R Platinum Platinum 32to 1000 +5°F +25°F  Oxidizing atmosphere 7 4

18% Rhodium 100010 2700 - *1/2% *1/4% recommended
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higli-purity ceramic
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high-temperature

high-purity'.’ceramic internal lead wires
packing powder
platinum industrial resistance thermometer.assembly.

ceramic-encapsulated ) .
hermetic seal

resistance” element

ceramic -
platinum wires . ceramic coated .element
ceramic coating :
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’ ’ y wire coil
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_ three-lead resistance bulb
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“rugged well-type element

31' # 158 wel]-typé elemenF

fast rcspénse well-type element
mechanical shock. (courtesy of rosemont, inc.)

RTD glcmems are fabricated to minimize the effects of
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A DATA EDAT A TA
1< 19 KEY SHITCH
DAT A INPUT Y
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oAaTA

zePocument Number 14y
ANOOVAT SOOKCHARQEN
ate: v nl e ©

wiihfupedua1eg vagTEL
1. signal  condition LﬂEQQ1naunnﬁﬁﬂlﬁ1u1ﬂ1n transducer Uufe

sensor  #w9  flufigiufifiandy  fefel imuzsufiasuwa 1eAy Sekpaniu
signal conditioning findusuiuns et E sy affsune (lawma s
wsuurav fiufnsas 189 (du

2. ADC ( Analog to Digital Conversion ) finding lﬂﬁﬂuﬂmmﬁm
ahalog 31 signal condition AWagluguvovigyaw  digital (i
microprocessor ﬂwuﬂsn§u§ﬁmm1mﬁﬁﬁtﬁ1u11é fiauATUN UL 5 uease

3. CPU ( Central processing Unit ) ifluninalss iQuuanaivupeseuy
qun1518 thandnauaieg  Wmeufutlawszue AdunnYadayiae n1IETUAT IR
A5 scan keyswitch uaznisuaassa wianfunntifiudeye

4. EPROM ( Erasable Programmable Read Only Memory ) tiffumiin
ANt (fiudeyaanfied1es  ARUSzuUMMeIL TRE CPU  aznin13B A Andean
wigA WAt uﬁduﬁﬁuunﬂﬁ1ﬁﬂﬂﬁszuunﬁuwuawuaﬁﬁuﬁuﬁﬂuuazgnﬁnoﬁwuiusunﬁuﬁ
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5. RAM ( Random Access Memory ) iffumiizaiwanfifining fudayafive

W AffeA1an unzADD iRy MERADA 187 uRsde LHumIBAI WAL ST UY Ve

Tusunyundinfindn

6. RTC ( Real Time Clock ) fiwihfiuan 1ianafifuszuufi iy 1aan3sean
uTafuinTauayafian 1081989 ey (ladaenivaegiinyatusae aida

*7. PIO ( Parallel Input Output port ) iffu port uuuwunu fifinfif
Wl Il suauana IR/ n fUR IUNAANHR uﬂzﬁuunﬁtﬂu keyswitch

8. Keyswitch (ffu input filBamsuseiaa1lifiy RTC n¥aufedelissuum
L fian 1a1unsgAiaya

9. LCD ( Liquid crystal Disply ) tﬂun1ﬂuﬂﬂquaﬂu§ﬂﬁuﬁa%o fin%

NI WA uaae afifiu 138 e uazAeeeiayafiu i log Viwwagid

HARDWARE SYSTEM

3IFFF
10/ A
PIO
RAM 1| B X
8255
6264 12] ¢
CHI
29 ADC
2000 21| CH2
1FFF 0809
22| CH3
EPROM
30 |ADDRESS| ~ BTC
2764
- 146818
31| DATA
0000

MEMORY MAP 170 ADDRESS MAP
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SOFTWEAR SYSTEM

-2?r

—memmmm D1

e D2

I v
TWsunsunof 1ansB ey 1Inu (flunwussusat

TO0 CPU

7-80

(Assembly language)

fign

fiut¥lu EPROM tﬂuﬁd%ﬁﬂunﬁsﬁﬁtﬂunﬂsnnqﬁxuuﬂﬁ1ﬂu1ua1u5uaauuno$xuu ﬁa

Tsunsuflashinedpaadaviiuduravai5auns

n13t§nﬁuuaoixuu TUSUATNADERINT DDNTEUY

{ POWER ON )

Y

LORD INITIAL

¥

DATA DISPLAY

¥

v

SCAN KEY

KEY "R"PRESE?

*
TsunsudwilszdssnaudaTusunsy



SET TINE

¥

->r
R

READ TIHE

ISPLAY

b 4

SEC=00?

3+

RERD CH1-CH3 » DISPLAY

¥

SCAH KEY

Yies

SET TIHE TO LOGG

¥

FIND DATA™|™

i



SUBROUTINE SCANKEY

SCF jCLEAR CARRY FLAG
¥ P
iz jINITIRL POSITION CODE
i
He-4 jVALUE OF COLUMN

Ed—FEH ;SCAN FROH RIGHIHOST DIGIT

) o ;VALUE OF RON

;TEST "KEY PRESS?”
KEY PRES "CARRY FLAG RESET”

h .4
E
<>

X0 YES
INC ¢ KEY PRESS?

DEC B

Y

STORE A ¢ ¢

A




DEC B

@ YES

RLC E

RETHRH
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Scank 1

(Funct.ion)

( Input )

¢ output )

31

scan keyboard
keyboard
1 if no key - in , then error flag = 1

2. if key - in , carry flag = 0 and the position

code of the key is store in register A

I»

Position code ( mode set time )

key
key
key
key
key
key
key

”

"

¥ ¥ O Q W » O

"

9 " Number

Set time ( mode time ) , set loég (moae logg)
Run RTC ( mode time ) , Find data ( mode logg )
Change mode time to mode logg
Return mode logg to mode time

Increase time iogg

Decrease time logg



READ RIC
Be—14
 J
24— 8
| ]
HL4—RTCEF
r RD RYC:
_ol CALL RORTC =D
1 1]
1 e (ADRTC) , A
i ] & 1 ]
ING D A4—(DARTC)
]
AN\ ¥ ]
IHG AL E¢— A
Y ]
J DEC B RETURN
m
B=9?
YES

RETURH




HRITE RIC *

B4

Y

HL4—fDTINE

\

D10

¥

h

E4—(HL)

L

CALL HRRTC

IHC D

IN¢ HL

DEC B

B=0?

YES

RETURK

HRRIC:

f—D

¥

(ADRTC), 4

Y

DARTC4—A

1]

RETURN




READDATA "RDC”

b3

\

(CHD) 44

Y

b CALL DELAY

L

J

4= (CHO).

Y

4

(1440)4—4

RETURN




35

2500 A.D. 7280 CROSS ASSEMBLER -  VERSION 3.00b
INPUT FILENAME : TEST1.Z80
OUTPUT FILENAME : TEST1.OBJ
0000 ORG 0000H
0000 06 00 LD B,O
0002 10 FE DRT: DJNZ DRT
0004 31 00 3E LD SP,SYSSTK
0007 CD E8 02 CALL INITTAB
000A 3E 88 LD A,88H
000C D3 13 ouT (13H) ,A
0O00E CD D6 00 CALL INITLCD
0011 CD A9 01 STARTI1: CALL INITDSP
0014 AF XOR A
0015 32 31 3E LD (STATE) ,A
0018 32 30 3E LD (TEST) ,A
001B 21 2E 3E LD HL:, TIMTEMP
001E 77 LD (HL) ,A
001F 23 INCL - VHE
0020 77 LD (HL) ,A
0021 CD 07 02 CALL SETINT
0024 CD 16 02 SCANK: CALL SCAN
0027 3A 31 3E LD A, (STATE)
002A FE 04 VAL A 4
002C 20 F6 e JR NZ, SCANK
002E CD D7 02 CALL CHEXDA
0031 CD 61 01 CALL WRITER
0034 FD 21 00 20 LD IY, STORAD
0038 Ch 71 01 READ1: CALL READR
003B 21 47 3E  _ LD HL,ATABTIM+7
003E 3A 22 3E LD A, (RTCBF+4)
0041 CD 8F 01 CALL LCDCO
0044 3A 20 3E LD A, (RTCBF+2)
0047 CD 8F 01 CALL LCDCO
004A  3A 1lE 3E LD A, (RTCBF+0)
004D CD 8F 01 CALL LCDCO
0050 21 40 3E LD HL,ATABTIM
0053 3E 01 LD Al
0055 CD FD 00 CALL WRLCDL1
0058 .3A 1E 3E LD A, (RTCBF+0)
005B FE 00 cp 00H
005D 20 D9 JR NZ,READ1
005F 3A 22 3E LD A, (RTCBF+4)
0062 FD 77 00 LD (1Y+0) ,A
0065 FD 23 INC IY
0067 3A 20 3E LD A, (RTCBF+2)
006A FD 77 00 LD (IY+0) ,A
006D FD 23 INC IY
006F OE 20 LD C.20H
0071 CD D1 01 . CALL  RDDATA
0074 11 FD FF LD DE, -3
0077 FD 19 ADD IY,DE
0079 FD 7E 00 LD A, (IY+0)

007C CD B2 01 * CALL BCDCON



007F 21 5A 3E LD HL,ATABCH1+10

0082  7A ‘ LD A,D
0083 CD EA 01 . CALL LCDCH
0086 7B LD AE
0087 CD EA 01 CALL LCDCH
008A 21 50 3E ‘LD HL, ATABCH1
008D  3E 02 LD A,2
008F CD FD 00 CALL  WRLCDL1
0092 FD 7E 01 LD A, (IY+1)
0095 CD B2 01 CALL  BCDCON
0098 21 6A 3E LD HL,ATABCH2+10
009B  7A LD A,D
009C CD EA 01 CALL  LCDCH
009F 7B LD AE
00A0 CD EA 01 CALL LCDCH
00A3 21 60 3E LD HL, ATABCH2
00A6 3E 03 LD A,3
00A8 CD FD 00 CALL  WRLCDL1
00AB FD 7E 02 LD A, (IY+2)
00AE CD B2 01 CALL  BCDCON
00B1 21 7A 3E LD HL,ATABCH3+10
00B4 7A LD A,D
00B5 CD EA 01 CALL  LCDCH
00B8 7B LD AE
00B9 CD EA 01 CALL  LCDCH
00BC 21 70 3E LD HL,ATABCH3
00BF  3E 04 LD A4
00C1 CD FD 00 CALL  WRLCDL1
00Cc4 11 03 00 LD DE, 03H
00C7 FD 19 ADD IY,DE
00C9 CD 71 01 PRTEX: CALL  READR
00CC  3A 1E 3E LD A, (RTCBF+0)
00CF FE 01 cp 1H
00D1 20 F6 JR NZ , PRTEX
00D3 C3 38 00 Jp READ1
00D6 INITLCD:

10 00 PDATA EQU  10H

11 00 PSIGN EQU 11H

13 00 PCONT EQU ° 13H
00D6  3E 00 LD - A,0
00D8 D3 11 OUT = (PSIGN),A
00DA  3E 38 LD A,38H
00DC -D3 10 OUT  (PDATA) ,A
00DE CD 34 01 CALL EPLUSE
00E1 CD 5B 01 CALL DELAY
00E4 3E OF LD A,OFH
00E6 D3 10 OUT  (PDATA),A
00E8 CD 34 01 CALL EPLUSE
00EB 3E 06 LD A,06H
00ED D3 10 OUT  (PDATA) ,A
00EF CD 34 01 CALL EPLUSE
00F2 3E 01 LD A,01H
00F4 D3 10 OUT  (PDATA),A
00F6 CD 34 01 CALL EPLUSE
00F9 CD 5B 01 CALL DELAY
00FC €9 A RET
00FD FE 01 WRLCDL1: cp 1
00FF 28 OD JR Z,WRL1
0101 FE 02 CP 2

01903 28 10 JR Z,WRL2



0105
0107
0109
010B
010D
010E
0110
0113
0115
0117
011A
0l1c
011E
0121
0123
0125
0128
012A
012B
012C
012F
0130
0131
0133
0134
0136
0138
013A
013C
013E
0140
0142
0143
0144
0146
0148
0149
014B
014E
014F
0150
0152
0154
0155
0157
015A
015B
015D
015E
0160
0161

0l61l
0163
0166
0le68
0169
0l6cC
016D

FE
28
FE
28
C9
3E
CDh
18
3E
cD
18
3E
Ch
18
3E
Ch
06
56
C5
CD
Cl
23
10
C9
DB
CB
D3
06
10
CB
D3
Cc9
Cc5
CB
D3
AF
D3
CD
Cl
C9
3E
D3
7A
D3
CD
C9
06
00
10
Cc9

30
31
06
21
16
5E
CD
14
23

03
13
04
16

00
43
13
40
43
oc
10
43
05
50
43
10

50

F7

11
D7
11
00
FE
97
11

FF
10
11
34
01
11

10
34

00
FD
00
00
0E
32
00

81

01

01

01

01

0l

01

01

3E

0l

WRL1:

WRL2:

WRL3:

WRL4:

WRLM:
WRL:

EPLUSE:

EP1:

GOTO:

WRBYTE:

_DELAY:
DEl:

WRITER:
ADRTC
DARTC

WRITEL:

Cp
JR
CP
JR
RET
LD
CALL
JR
LD
CALL
JR
LD
CALL
JR
LD
CALL
LD
LD
PUSH
CALL
POP
INC
DJNZ
RET
IN
SET
ouT
LD
DJNZ
RES
ouT
RET
PUSH
SET
ouT
XOR
ouT
CALL
POP

RET

LD
ouT
LD
ouT
CALL
RET.
LD
NOP
DJNZ
RET

EQU
EQU
LD
LD
LD
LD
CALL
INC
INC

3
Z,WRL3
4
Z,WRL4

A,00H
GOTO
WRLM
A,40H
GOTO
WRLM
A:J.OH
GOTO
WRLM
A,50H
GOTO
B,16
D, (HL)
BC
WRBYTE
BC

HL
WRL

A, (PSIGN)
2,A
(PSIGN) ,A
B,00H

EP1

2,A
(PSIGN) ,A

BC
7.A
(PDATA) , A
A
(PSIGN) , A
EPLUSE

BC

A,01H
(PSIGN) ,A
A,D
(PDATA) ,A
EPLUSE

B,0O
DE1

30H

31H

B,14
HL,ADTIME
D,0

E, (HL)
WRRTC

D

HL



0l16E 10 F8 DJNZ WRITEl

0170 C9 RET
0171 06 OE READR: LD  B,l4

0173 16 00 LD D,0

0175 21 1E 3E LD  HL,RTCBF
0178 CD 88 01 READ2: CALL RDRTC
017B 73 LD (HL) ,E
017C 14 INC D

017D 23 INC HL

017E 10 F8 DIJNZ READ2
0180 C9 RET

0181 7A WRRTC: LD  A,D

0182 D3 30 OUT  (ADRTC),A
0184 7B LD  A,E

0185 D3 31 OUT  (DARTC),A
0187 €9 RET

0188 7A RDRTC: LD  A,D

0189 D3 30 OUT  (ADRTC),A
0188 DB 31 IN A, (DARTC)
018D  5F LD E,A

018E C9 RET

018F F5 LCDCO: PUSH AF

0190 CD A3 01 CALL LCDA

0193 77 LD (HL) ,A
0194 2B DEC  HL

0195 F1 POP  AF

0196 OF RRCA

0197 OF RRCA

0198  OF - RRCA

0199  OF RRCA

0194 CD A3 01 CALL LCDA
019D 77 - LD (HL) ,A
019E 23 INC  HL

019F 23 INC HL

01A0 23 INC HL

01A1 23 INC  HL

01A2 C9 RET |
01A3 06 30 LCDA: LD  B,30H
01A5 E6 OF AND  OFH

01A7 80 ADD ~ A,B

01A8 C9 . RET

01A9 21 2A 03 INITDSP: LD  HL,INITDSA
01AC  3E 01 LD  A,l

01AE CD FD 00 CALL WRLCDL1
01B1 €9 RET

01B2 16 FF BCDCON : LD  D,OFFH
01B4 14 D10OLP: INC D

01B5 D6 64 SUB 100

01B7 30 FB JR  NC,D100LP
01B9 C6 64 ADD  A,100
01BB  1E FF LD  E,OFFH
01BD 1C D10LP: INC E

01BE D6 OA SUB 10

01CO 30 FB JR  NC,D1OLP
01C2 C6 OA ADD A,10

01C4 4F LD C,A

01C5 7B LD  A,E

01C6 CB 07 RLC A

01C8 CB 07 RLC A

01CA  CB 07 : RLC A



0lcc
OlCE
0l1CF
01DO
01D1
01D3
01D5
0l1pD8
01DA
01DD
01DF
0l1EO
01E2
0l1E3
01E4
O1E6
01ES8
01E9
01EA
0lEB
0l1EE
OlEF
01FO0
0lF1
01F3
01F5
01F7
01F9
OlFC
O1FD
Ol1FE
OlFF
0200
0201
0203
0205
0206
0207
0209
020C
020F
0210
0211
0212
0213
0215
0216
0219
021B
021D
0220
0222
0225
0227
0229
022B
022E
0230
0233
0234

CB
Bl
S5F
Cc9
06
ED
CD
ED
FD
FD
ocC
10
Cc9
C5
06
10
Cl
c9
F5
CD
77

- 2B

F1l
CB
CB
CB
CB

. CD

77
23
23
23
Cc9
06
E6
80
C9
06

21

11
1A
77
23
13
10
Cc9
21
CB
28
CD
06
CD
30
10
CB
CD
38
21
85
6F

07

03
79
E3
78
77
23

Fl

00
FE

01

OF
oF
OF
oF
01

30
OF

OE
32
3A

FA

30
7E
03
D4
04
47
F9
F9
BE
47
FB
88

01

00

02

02

3E
03

3E

02

02

02

03

RDDATA:
RDLOP:

DCON:

DECO:

LCDCH:

LCDH:

SETINT:

CONDTIM:

SCAN:

SCPRE:
SCNX:

SCLOOP:

KEYMAP:

RLC
OR
LD
RET
LD
ouT
CALL
IN
LD
INC
INC
DJNZ
RET
PUSH
LD
DJNZ
POP
RET
PUSH
CALL
LD
DEC
POP
RRC
RRC
RRC
RRC
CALL
LD -
INC
INC
INC
RET
LD
AND
ADD
RET
LD
LD
LD
LD
LD
INC
INC
DJINZ
RET
LD
BIT
JR
CALL
LD
CALL
JR
DJNZ
RES
CALL
JR -
LD
ADD
LD

A
C
E,A

B,03H
(C).A
DCON
A, (C)
(1Y+0) ,A
1Y
C
RDLOP

BC
B,0
DECO
BC

AF
LCDH
(HL) ,A
HL

AF

(HL) ,A
HL
HL
HL

B,30H
OFH
A,B

B,14
HL,ADTIME
DE,TIMCODI
A, (DE)

(HL) ,A

HL

DE
CONDTIM

HL,TEST
7, (HL)
Z,SCPRE
ILLKEY
B,4
SCANK1
NC, SCPRE
SCNX

7, (HL)
SCANK1
C, SCLOOP
HL, TABKEY
AL

L,A



0235 7E LD A, (HL)

0236 FE 0A CP  OAH
0238 DA 6D 02 Jp  C,KHEX
0238 D6 09 SUB 9

023D 21 31 3E LD  HL,STATE
0240 77 : LD  (HL),A
0241 21 21 03 LD  HL,KFUN
0244 C3 7A 02 JP  BRANCH
0247 37 SCANK1: SCF

0248 08 EX  AF,AF'
0249 D9 EXX

024A  OE 00 LD  C,0
024C  1E FE LD  E,OFEH
024E 26 04 LD  H,4
0250 7B KCOL: LD  AE-
0251 D3 12 OUT  (12H),A
0253 06 04 “LD B.4
0255 DB 12 IN A, (12H)
0257 57 - LD  D,A
0258 CB 12 KROW: RL D

025A 38 02 JR  C,NOKEY
025C 79 LD A,C_
025D 08 EX  AF,AF}
025E  0C NOKEY : INC C

025F 10 F7 /DINZ ~ KROW
0261 7B LD  AE
0262 CB 07 RLC A

0264 F6 FO OR  OFOH
0266  5F LD. E,A
0267 25 DEC H.

0268 20 E6 JR  NZ,KCOL
026A D9 - EXX

026B 08 EX  AF,AF’
026C  C9 RET

026D  4F KHEX : YN RBvh
026E 21 26 03 LD  HL,HTAB .
0271  3A 31 3E LD A, (STATE)
0274 C3 7A 02 Jp  BRANCH
0277 C3 94 02 HFIX: JP  IGNORE
027A  5E BRANCH: LD ‘' E, (HL)
027B 23 INC ~ HL

027C 56 LD D, (HL)
027D © 23 INC HL

027E 85 ADD  A,L
027F  6F LD  L,A
0280  6E LD L, (HL)
0281 26 00 LD  H,O0
0283 19 ADD  HL,DE
0284  E9 Jp  (HL)
0285 CD B6 02 KST: CALL INITIME
0288  3E 01 LD Al
028A 32 31 3E LD  (STATE),A
028D  C9 RET

028E 21 31 3E KRUN: LD  HL,STATE
0291 36 04 LD  (HL),4
0293  C9 RET

0294 21 30 3E IGNORE: LD  HL,TEST
0297 CB FE SET 7, (HL)
0299  C9 RET

029A 21 2E 3E HTIME: LD HL, TIMTEMP



029D
029E
02A0
02A1
02A3
02A7
02A8
02AB
02AE
02AF
02B2

02BS

02B6
02B9
02BC
02BF
02Cc2
02C5
02C8
02CB
02CE
02D0
02D3
02D4
02D7
02DA
02DC
O02DF
02E2
02E4
02E7
02E8
02EA
02ED
02F0
02F1
02F2
02F3
02F4
02F6
02F8
02FB
02FE
O2FF
0300
0301
0302
0304
0306
0309
030C
030D
030E
030F
0310
0312
0314
0317
031A
031B

79
ED
23
ED
ED
7A
32
CD
7B
32
CDh
Cc9
21
3A
CD
3A
CD
3A
CDh
21
3E
Cb
Cc9
Cc3
3A
FE
D2
3A
FE
D2
c9
06
21
11
1A
77
23
13
10
06
21
11
1A
77
13
23
i0
06
21
11
1A
77
13
23
10
06
21
11
1A
77

6F

6F
5B

36
Bé6

34
B6

47
36
8F
34
8F
32
8F
40
01
FD

11
36
23
D4
34
59
D4

10
40
48

FA
10
50
58

FA
10
60
68

FA
10
70
78

2E 3E

3E
02

3E
02

3E
3E
0l
3E
01
3E
01
3E

00

00
3E

02
3E

02

3E
03

3E
03

3E
03

3E
03

INITIME:

ILLKEY:
CHEXDA:

INITTAB:

LTI:

LTC1:

LTC2:

LTC3:

LD
RLD
INC
RLD
LD
LD
LD
CALL
LD
LD
CALL
RET
LD
LD
CALL
LD
CALL
LD
CALL
LD
LD
CALL
RET
JP
LD
CP
Jp
LD
Cp °
JP
RET
LD
LD
LD
LD
LD
INC
INC
DJNZ
LD
LD
LD
LD
LD
INC
INC
DJINZ
LD
LD
LD
LD
LD
INC
INC
DJNZ
LD
LD
LD
LD
LD

A,C
HL

DE, (TIMTEMP)
A,D
(ADTIME+4) ,A
INITIME

AE
(ADTIME+2) ,A
INITIME

HL,ATABTIM+7
A, (ADTIME+4)
LCDCO

A, (ADTIME+2)
LCDCO

A, (ADTIME+0)
LCDCO
HL,ATABTIM
A,l

WRECDL1

START1

A, (ADTIME+4)
23H

NC, ILLKEY

A, (ADTIME+2)
59H
NC,ILLKEY

B, 16
HL,ATABTIM
DE, TABTIM
A, (DE)
HL
DE
LTI
B,16
HL, ATABCH1
DE, TABCH1
A, (DE)
(HL) ,A
DE
HL
LTC1
B,16 :
HL,ATABCH2
DE, TABCH2
A, (DE)
(HL) ,A
DE
HL
LTC2
B,16
HL, ATABCH3
DE, TABCH3
A, (DE)
(HL) ,A



031C
031D
031E
0320
0321
0323
0324
0325
0326
0328
0329
032A
032E
0331
0335
0338
033A
033E
0341
0345
0348
034C
034F
0353
0356
0358
035C
035F
0363
0366
0368
036C
036F
0373
0376
0378
037C
037F
0383
0386
0388
038cC
038F
0393
0396
2000
2000
3E0Q0
3E00
3E1E
3E2E
3E30
3E31
3E32
3E40
3E50
3E60
3E70
3E80

23
13
10
Cc9
85
00
00
09
77
00
23
20
54
44
4C
20
00
00
02
0A
54
20
30
3A

- 20

43
56
54
30
56
43
54
50
30
DF
43
50
53
30
42
0A
03
20
00
07

FA

02

02

20
4]
49
41
20
00
00
02
00
49
20
3A
30
20
48
4F
20
30
2E
48
45
20
30
43
48
52
20
30
52
0B
06
02
01
21

44
20
53
59

00
02
91
00
4D
30
30
30

.31

4C
30
20

32
4D
30
20

33
45
30
20

ocC
09
05

04

41
50

00

20

30

20
30

20

30

20
30

oD

08

KFUN:

HTAB:

INITDSA:

DEFB

TIMCODI:

TABTIM:

TABCH1:

DEFB

TABCH2:

TABCH3:

TABKEY:

STORAD:

SYSSTK:
RTCBF:
TIMTEMP:
TEST:
STATE:
ADTIME:
ATABTIM:

INC

ATABCH1:
ATABCH2:
ATABCH3:

DEFS
DEFS
DEFS
END

HL

INC

DJNZ
RET

DEFW
DEFB
DEFB
DEFB
DEFW
DEFB
DEFB
DEFB

DE
LTC3

KST

~KST+KST

~-KST+KST

-KST+KRUN

HFIX

~HFIX+HFIX
~HFIX+HTIME

20H,20H, 44H,41H,54H,41H, 20H

44H,49H,53H,50H,4CH, 41H, 59H

DEFB
DEFB

DEFB

DEFB

DEFB

DEFB
DEFB

20H, 20H
OOH, 00H, 00H, 00OH, 00H, 00H, 02H

02H,02H,91H,20H,0AH,00H, 00H
54H, 49H, 4DH, 45H, 20H, 20H, 30H
30H, 3AH,30H, 30H, 3AH, 30H, 30H

20H, 20H
43H,48H,31H,20H, 56H, 4FH, 4CH

54H,20H,30H, 30H, 30H, 30H, 20H

DEFB
DEFB

DEFB

DEFB
DEFB

DEFB

DEFB
DEFB

DEFB

DEFB
ORG
DEFS
ORG
DEFS
DEFS
DEFS
DEFS
DEFS
DEFS
DEFS
16
16
16

56H, 2EH
43H,48H,32H,20H, 54H, 45H, 4DH

50H,20H,30H,30H, 30H, 30H, 20H

DFH, 43H
43H,48H,33H, 20H, 50H, 52H, 45H

53H,20H,30H,30H, 30H, 30H, 20H

42H,52H
OAH, OBH, OCH,O0DH, 03H, 06H, 09H

20H,02H,05H,08H,00H, 01H, 04H

O7H,21H
2000H
1024
3EQOH
30

16

2

1

1

14

16



XKXKKAXKK*A%XA%%* S YMBOLIC REFERENCE TABLE #*xx

*

ADRTC = 0030 ADTIME 3E32 ATABCH1 3E50 ATABCH2
ATABCH3 3E70 ATABTIM 3E40 BCDCON 01B2 BRANCH
CHEXDA 02D7 CONDTIM 020F D10OOLP 01B4 D1OLP
DARTC = 0031 DCON 0l1E3 DE1l 015D DECO
DELAY 015B DRT 0002 EP1 013C EPLUSE
GOTO 0143 HFIX 0277 HTAB 0326 HTIME
IGNORE 0294 ILLKEY - 02D4 INITDSA 032A INITDSP
INITIME 02B6 INITLCD 00D6 INITTAB 02E8 KCOL
KEYMAP 0230 KFUN 0321 KHEX 026D KROW
KRUN 028E KST 0285 LCDA 01lA3 LCDCH
LCDCO 018F LCDH 0201 LTC1 02FE LTC2
LTC3 , 031A LTI 02F0 NOKEY 025E PCONT
PDATA = 0010 PRTEX 00C9 PSIGN = 0011 RDDATA
RDLOP 01D3 RDRTC 0188 READ1 0038 READ2
READR 0171 RTCBF 3ElE SCAN 0216 SCANK
SCANK1 0247 SCLOOP 022B SCNX 0222 SCPRE
SETINT 0207 START1 0011 STATE 3E31 STORAD
SYSSTK 3E00 TABCH1 0358 TABCH2 0368 TABCH3
TABKEY 0388 TABTIM 0348 TEST 3E30 TIMCODI
TIMTEMP 3E2E WRBYTE 0150 WRITEl 0168 WRITER
WRL 012A WRL1 010E WRL2 0115 WRL3
WRL4 0123 WRLCDL1 O0FD WRLM 0128 WRRTC

0000 ASSEMBLY ERRORS



ADCO0808, ADCOZ09

Nahonal_ R
Semlconductor

With 8-Channel Mulhplexer

General Description~ . -

The ADC0808, ADC0809 data acqulsition component Is a

monolithic CMOS_device with an_8-bit analog-to-digital
converter, B-channel mulliplexer and rmhicroprocessot.
compatible control foglc, The B-bit AID converteruses suc- ..

- cossive appraxkmation as the canversion technique. The
sormoster features a high ki:pedznca chopper stablitized

- bomparston £ 256R vollage divider with analog switch tree- -

and & successive apprawimation register._The S-channel”

’ muluploxercandhedﬁmssaw%‘shgbmdedm .

locslqnsls. R .
The device eliminates the need for externai zero and tul- s
scale adjustments. Easy: interiacing o microprocessors
Is provided by the fatched and decoded muitlplexer ad-
dress lnpuls and latched TTL TRI-STATE? outputs.

The deslqn of the ADCO0808, ADCOBOQ hss been optimized
"by Incorporating the most deslrable aspects of several
AJD conversion lechniques. The . ADC0808, ADC0809 of-
fers high spesd, high a‘ccuracy.AmInlmal {emperature
dependence, excelient fong-lerm accuracy and repeatabi-
lity, and consumes minimal power. These features make

i this device Ideally sulted to appilcations from process and

machine contral to consymer and auwmauve applica-
tions. For. 15-channel meitiplexer with. oo output

{sample/hold port) see ADCO816 data sheeL(See AN—ZLT %

formoce hkmmm. <\ )/ . i T

s

-'ADCOBOB ADCOBOQ 8-Bit uP Compatrble A/D Converters

AtoD DtoA

.

Features =~~~ . -

¥ Resofution — 8-bits K -

B Total unadjusied error — x 12 LSB and 1 LSB

% Nomissing codes

® Converslon time — ~ 100 s

m Single supply — 5 Vpc -

® Operzies ratiometricaily or with § Voc or amlog spani
. adjusted voitage relecence

= Gch—wfmunlpmu vlthhtdﬁwum( logle

W Easy lnmf-cn ta. xk m;eom:cessors, or operales

“stand alone™

¥ Outputs meet T’L voltage. tevel specl(lca!lons i

B 0V 16 5V analog Input vo!tage range with single 5V
supply !

® No zero or full-scale adjust required

% Standard hermetic or molded 28-pin DIP package

n Temperalura ranga —40°C to +85°C or -55'C to
+125°C .

,
t
B e VG S, NS e JE

. M _Low power consumption — 15 mW

X Lalchied TRI-STATE® output

Block Diagrgm

el o 1
TES ~ ] " END 8F CONVERSIEN
o—y | A ¥ unTLRAWR .
. " .5 . ' y, ‘- - et
-— - § -
s G 8 CHANNLLS \ ; .
e N G
] ot silcuis ;
—o
Ot ’ -
y { COWPARATOR : . —
o— ' ant o
] ouirur 11 ouTPUTS
. o—d | taten °
.~ i 1 eurees O
. t—o
) O | J- b=
, L swreH TRLE !
. - I
IMT ADORLSE {o——- - s L - 1 r :
ADDRISS o : cTos e . I
: ofLooEn . . .
AR INARE : . i 254A RESISTOR LADOER
* . . 1 1 l ~ . ]
- | . :
Yoz €8 AEI(} REF-} ?:::l:: . :
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Rsolute Maximum Ratings (Nolos1;nd 2)

-

Operating Ratings motes 1402

-

wyVotageiVogHiNoted) | ’ . 85V TJemparsture Range{Note 3} - * ~ TS TASTMAX
wepsthy P o —03Vio(Vep+ 83V) ADCD808CS -35°Cs Ty +125°C
Seapt Controt Inputs - ADCO808CC, ADCOSOACCN,
woestControftnpuls ~03Vio 415V ADCOS0CCN v —40"CxTpx485°C
W1, OE, CLOCK, ALE. ADD A, ADD 8,ADD & Rangeol Yog(Mate ) 45vpcleB.oVpe
poelempersture Range ~85°Cto 4 150°C CL. ) i
e Dissipationat Tp = 25°C TS mwW e L .- '
¢ lempersture (Soidering, 10 seconds) ° 300°C ,
i
%cirical Characteristics. .. -. . ) : :
s - b !
Severter sp.C"lCl"Ol'l.I: Vécz 5 VDC=VREF(¢) yﬂEF(-)= GND, Tuins Ta sTMAX and 'CLK’ 640 kHz ;
swactherwise stated. . . — R 3
- “Parameter - - " Contiitions . Min | Ty Max  |Units
Apcosos T R T e
Total Unadjirsted Error 0 | '25°C - »*- LT oL ) - o . x32. | LSB
(Note &y .. . ‘TMIN lO.TW ) = . =+ 3/4 LSB
. ADCOB0S - : = : .
Tota! Unadjusted Error 0°Cto70°C : 21 Ls8
(Note 5) T O TMAX, o e 0 ) +114 (L8B '
Input Resistance From Ref(+)to Ref(~) i 10 25 ' kQ
Analog Input Voltage Range {Note 4) V(+) or V(-} GND-0.10 Vee+0.10 | Vpe
Ym,,.' Voltnog. Top of Ladder Measured at Rel(+} Yee Vee+0.1 v
'-_&l;’_y_’"_iﬂ_il., "Voltage, Center pfﬁd_d;;*{ Vec-01 | Vecl2 |Vecl2+4041 V
Yy . Vaitage: Bottom ol biddes- | Medured at Rel(-) -o1 o v
T e omparator gt Cuirent. | b fo £ 640 RHz, (Note 6) -7 baos EiTai .| A
s - —i e \ - ., ¥ L~ ] . - .-
fectrical Characteristics ™~

Xl Levels and DC Spoc'!ﬂ_c:llom:

1C0808CCJ, ADCOS08CCN, and ADC0809CCN 4755Vees5.25V, ~40°CsThs + 8!

ADCOB0BCJS 4.5V 5V 555V, ~55°CsTas + 125°C unless

Jﬂ'rerwlse noted
5°C unless otherwise noted

e - Paremeter . A [ Conditions. [ Min l Typ { Max l Units -.
WALOG MULTIBLEXER. - _ 7.~ ' :
Yerie) OFF Channel Leakage Currant | Veg =5V, Viy =5V, .
Ta=25"C 10 200 °| nA
Ta 10 Tiaax 1.0 2A
ey OFF Channel Leaksge Current | Vce=5Y, Vin= 0,
Ta=25C . =200 -10 nA
TMIN to T.MAX -10 A
CONTROL INPUTS
Yoy - Logical ~1” Input Voltage Vec-1.5 v
ey Logicat 0 Iriput YoRage - ' 15 | V
ey . Logicat=+" input Cetrent | V=15V ‘1.0 pA
(The Control lnpu‘lsy e
b, Logical “0" tnput Cutrent Vin=0 . -10 pA
(Tha Contral lnputs)
15 Supply Current fcux =640 kHz 0.3 30 mA
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ADCO0808, ADC0809

Elsctrical Characterlstics (continued)

Digital Levels and DC Speclilications: ADCOBOBCJ 4.5V = Vecx5.5Y, ~55°CsTys + 125°C unless otherwise noted
ADC080BCC.J, ADCOB0BCCN, and ADCOS0ICCN 4.75 5 V=525V, —40°C<Tss +85°C unless otherwlse noted
., . L]

Parameter Conditlons l Min ! Typ I Max | U
DATA QUTPUTS AND EOC (INTERRUPT)
Vourm Logical =1~ Output Voltage lg= - 360 uA " | Vee-04
Vouta Logicat “0" Output Vollage o= 1.6 mAc . 0.45
Vouig Logicat 0" Output Vollage EOC [ Ig=1.2mA C SN 0.45
lour TRI-STATE® Output Current Vo=5V ‘ 3 |,
. — . Vo' =0 B -3 :

I - vellage rpmore o100 mV, the oulpul coda will be correct. To achleve snabsolute 0Vpc tos Vpg input voltage range will therefore require a minim ‘

Electrical Characteristics
Timing Seaciticatlons:.Vee=Vaer(+) =5V, Vaert-)= GND, t,=4=20ns and Ta=25'Curless otherwlse noted.

s . M

o fo st F-Yyp f: Max G

" .Symbat - VL Posmeter . .
tws Minknum Stact Pulss Widiy | (Flgure 5) : 100 { 200 |.
" ware - . Migimum ALE Pulsa Width | (Figure 5) RETSLRPR 100 | 200 |,
v Minimum Address Sel-Up Time | (Figire 5) . , s | s0 |,
tne Minimum Address Hold Time | (Figure 5) 25 50 ||
1p - Analog MUX Delay Time R =00 (Figure 5) S 1 25 ||
From ALE . '
Tyen 1o OE Control to O Logle State | .C =50 pF, Ry = 10k (Figure 8) 125 250 |
t,,,; tow - 1 OEControlto HI:Z . . C_ =10 pF, R = 10k (Figure §) 125 250
te . Coriversion Tlmg.ii . f. = 640 kHz, (Figure 5}{Note 7). 80
t | ClockFrequeney = c - Y 10
btz | EOGDemTRE e I B 0.
Fwosy - input Capseitancie: - i [ALContritimputs <. - 1 _
Cour 7 TRSTATE® Outpul -7 | AL TRISTATE® Cutputs, (Note 12) | ‘10 15
Capacitance |
Hote 1: Absolute mazimum ratings are those values bcy'ond which ths life of the device may be imnlnlud. . I
Note 2 Al voltages are measured with tespect 1o GNO, unless otherwiss spacitied. l

Mote 3: A zenet diods exlsts, Internsily, trom Ve g 10 GND snd has a typlcsl breskdown voltage of 7 Vpe.

Note4: Two on-chig dlodes ere tad 10 each snalog Input which wilt forward conduct for analog Input voltages one dlode drop below ground of one dq

gesier than the ¥e-aupply. The spec sllows 100 mV forward blas of sither dlods. This means that as long ag the siulog Vyy does not axceed t
11

ply mu-qc' of 4300 Vi over temporalure varatfons, initlal tolersncs and loading.
Nots &: Tolalunadfusted eriotincludes olfset, full-scale, linearity, and multipiexer errors. See Figure 3. None of these A'Ds requ
Howaevar, Il sn all 7810 code 1s deslied for an analog Input other than 0.0V, or if a narow full-scale span exlsts (for example: 0.5V 10 4.5V full.scale)the rel

% vollages can be adjusted to schleve this. See Figure 13,

Ires & zero ot fuil-scale

Hotes: Comparator Input current Js a blas current In1o of cul of the choppar stadlilzed parator. The bins varles directly with clock frequer
has little temperature dependencs (Figure 5). Ses paragraph 4.0,
Hote 7: The sis of the datz teglh are updated one clock cycle before the riaing edge of EOC.
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#nctional Description

laphexer: The device contalns an 8-channel single-

veed snalog signal multiplexer. A partlcuiar input chan-
ks s selected by tsing the address decoder. Table |
leces the Input states for the address lines 1o select any
:seval. The address Is 1atched Into the decoder on the

aeiohigh ransition of the address iatch enable signel.

% TABLEI

: SELECTED ADDRESS LINE

‘| ANALOGCHANNEL [C [ B [ A

! INO Llujfu

I TNt T O

i IN2 t|H]L -

L IN3 L | Hnli

NG Hof L] L

NS H|L|H

: b ING wl Wit s
; NT S LA :
g Converier ’

~thezrt of this single chlp data aéqulslllon systemis ia
anslog-to-digltal converter. The convertar Is designed

Q- -

to glve fast, accurate, and repeatable conversions over a
wide range of temperatures. The converter is partitioned
Into 3 major sectlons: the 256 ladder nelwork, the suc-
casslve approximation ragister, and the comparator. The
converter's digital outputs are positive true.

The 256R ladder network approach (Figure 1) was chosen
over the conventional F/2R ladder because of its Inherent

" monotonlcity, which guarantees nomissing digital codes.
. Monotoniclty is perticularly importsnt In closed loop fead-
" pack control systems. A non-monotonic relationshlp can

cause oscillations that wilt bs caiastrophlic for the
system. Additionally, the 256H network does not cause

‘Ioad varlations on the seference voltage.

The botiom reslslor and the top resistor of the ladder
network In Figure 1 are not ths ssme value as_tha
remainder of the network. The difference in these
resislors causas the output characteristic ta be sym-
metrical with the 2ero and full-scaie points of the transfer

. curve. The first output transhtlon cccyts when the snalog

signs! has resched- #42 LSB and-succeeding oulput
transitions gecur avery 1 LSE fater up m fu!l—lctle v

The successive approximation register (SAH) performs 8
iterations to approxtmsta the input voitage. For any SAR
type converter, n-lerations sra required tor an n-blt con-
verter. Figure 2 shows a typlcal example of a 3-bit con-
werter. In the ADC0808, ADC0803, the approximation
technique Is extended to B bits using the 256R network.

= CONTROLS FROM S.AR.

KOl O

jt= /

218 |
R
L]
- L] Ll
. R
3 - - oL _C iy
.
. 0
. . 567 o . . o 4= COMPARATOR
N INPUT
. = > ) \
R
* - L)
.R . L] .
- L]
%A N—
<
—
M- Ol . .

_FIGURE 1. Reslstor Ladder and Switch Tree
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ADCO0808, ADC0809

L.

Functional Description (continueq) '

The AJD converter's succassive approximation register
{SAR) I8 resat on the positive edge of tha start conversion
{5C) puise. The conversion is begun on the falling edge of
the start conversion puise. A converslon In process will be
Interrupted by recelpt of & new start converslon pulse.
Continuous conversion may be accomplished by tylng the
end-ol-conversion (EOC) output to the SC Input. If used It
this mode, an external start conversion puise should be
applied after power wx End-of-conversion wlil go low be-
tween O and 8 ctock pulses aller the rising edge of start

«conversion.

The most lmportar;l sectlon of the A/D converter is the

comparator. It Is this sactior which Is responsibie for the -

ultimate-accuracy of the entire converter. It IS also the

i puLt- sms

weaLcurve —-4  ¢RROR - 172 LS8

-

"1
‘-‘-IOMIﬁEARlTV 'HJ lsl

e

' A/ QUTPUT CODE

L) -
LR 20 AT An e 3 m
u.mm

FIGUREZ 38X A/ Triirster Cuirve el

VOLYAGE

A/D QUTPUT CODE

‘ "

comparator drift which has the Qrealost Influsnca ¢

tapaaubmty of the device, A chopper-stablilzed’
parator provides the most effective method of nlh
all the converter requirements. i

The chopper-stabliized comparator converts the DC
signal Into an AC signal. This signal Is then led two
high galn AC ampfiiler end has the DC level restored
technlque limits the drilt componaent of the amplifier
the drift Is a DC component which Is not passed byl
amplitier. This makes the enfire A/D converter exin
Insenaltive to lamperalure lona lerm driftand Inpuh
errors.’

Figure +shows a typlcal error curve for the ADCOS
measured using the procedures outtined In AN-179.

INFINITE RESOLY

m PERFECT CONVER
. an1se —— IDEAL 3-BIT CONVERT
oty P i
W01 | UNADJUSTED ™ (i pdds |
AR
100 EAROR 1 _1ise !
ABSOLUTE .
on ACCURACY o
oo -172158 .
; QUANTIZATION
oot ERROA : .

800 .
. NI WG OIR AR AR SA m;m

Vi AS FRACTION OF FULL-SERIE - 57558

FIGURE 2. ZBR AfD Absolite Accyrecy Curve

FIQURE 4. Typlcal Error Curve

i
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ADC0808, ADC08Q9

Typlcal Performance Characteristics

15 —
fe= 1200 1Hs
1
. /
3 74
E Te= $40 %Mz
N |
E (,-uom.z
=Sl >~ 4
-t g~ 1200 kHz
P 8
¢ 125 25 315§

Vi ivk —

FIGURE 6. Comparator I vs Vin
(Vec s Vagr =5V)

TRI-STATE® Test Clrcults and Timing Diagrams

TYPEAL Rgy (k1Y)

/1
T -/r.- 40T

0

-
To-I5C

Ta=25°C

N

v

TN

0N
™~

[} 125 25

- . Vin

(Vce=VRer=5V)

tho Co= 50 pF

s by Ly, CL=10pF thte
Yer
\{
oUTPUT
ENABLE
.-su!r:r;§: _’;%
-t
e
tors tHo ton C =10 pF
Vee Vee
Vee
oUTPUT
10k ENABLE
: GND
ouTPUT
ENABLE ¢ 0
C‘—‘-' . VCC
i:I:' outPyT
= = Vo

FIGURES

3 .
v )

C,=50pF

"FIGURE 7. Multlplexer RoyvaVyy
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Jpplications Infarmation
Ratiometric transducers such as potentiometers, strain

PEMTION

. p8uges, thermistor bridges, pressure transducers, sic.,
4 Rstiometric Conversion ere suilable for measuring proportions! reistionships;
however, many types of measurements must be relerred ’
to an absolute standard such as voltage or current. Thie
means a system reference must bs used which relates
the full-scale voltage to the standard volt. For sxample, i
Veo= VRer= 5.12V, then the full-scale range Is divided In-
\o 256 standard steps The smallest standard stap i» 1
LSB which s then 20 mV.

~ ADC0808, ADCO0809 Is designed as a complete Dala
wrsltion System {DAS) for ratlometric conversion
ycems. 10 ratlometric systems, the physical vatlable
wogmessured Is expressedasa perceniage of fuil-scale
¢xhls not necessarlly related to an absolute standard.
% voltage Inpul to the ADC0808 Is expressed by the

gation
in - Dx ‘0 20 Reslstor Ledder Limitations
Y - V D hand D e . 3 ’
" z MAX M- The voltages tfrom the reststor ladder are comparad to the

selecied input 8 limesina conversion. Thess vollzgas are
coupled to the comparator viaan analog switchtrea which
is referenced to the supply. The vollages at the top, cents?

Y, = Input voltage Into the ADC0808 .
¥y = uli-scale voltage

¥y=Zero voltage . X :

0= Data pofat being messured and bottom cf theladder must be controlled to malnisine

= - toper operation. ’
Dyax =Maximum. date Hmit RS . .
D= Minimum data limit = The top of the ladder. Rel(+ ). should not be more positive

than the supply, and the bottom of the ladder, Ref(-)

1good example of a ratiomstric transducer Is a poten:’ shoutd.not be more negative than ground. The center o
weles vsed as a position sensor. “The position of the _the ladder voitage must alsa be near the center of thy

soet Is directly proportional . the output voltage which  -- supply becatse \he ‘analog swilch, tree changos fron-
caratio ot the full-scale voliage scrass it. Since the data .. N<channel switch@s to Fechermes switthes. Theso limite.
:_m;nsemed as a proportion ol {ull-scale, relerence tions are autamatically sxtistied In rstlomelric system
wpitements are greatly reduced, eliminating 8 farge  © and cam be easily met in.ground refdgsnced systems.

purce of error and cost for many applications. A major £ o U e S
antage of the ADC0808, ADC0809 is that the input Figure 10 shows ground relerenced systern with

wilage range Is equal to the supply range SO the separate supply and relerence. In this system, the supp!

ransducers can be connecled directly across the supply must be trimmed to match the relerence voltage. For h
4 their outpuls connected directly into the multiplexer stancs, )f 85.12V Is used, the supply should be adjusted!

* Ratiometric transducers

routs, (Figure 9). the same voltage within 0.1V,
n
-
i -—_— R " % ) L3 , S .
L. - 5 1 Yoo A
AW ! AEFLe) st Y A
) < T ta7
\ DIGITAL
- * . OUTPUT
~ Gout PROPORTIONAL
* 70 ANALBG
* NPT
1
. lag . .
iy ¥
REFl-} - S8 o= iy
l . OUT™ Vrer  vcC
= J_ 475V sVee = VReF =525V

ADCO803

4

FIGURE 8. Ratlomstric Conversion System




ADC0808, ADC08Q9

Applications. Information (Continued)

The ADCO0808 needs less than a mililamp of supply cutrent
s0 developing the supply from the reference is readlly
accompllshed. In Figure 1T a ground referenced systemIs
shown which genarates the supply from the reference. The
butter shown can be an op amp of suificient drive to
supply the mililamp of supply current and the desired bus
drive, or i a capacltive bus is driven by the outputs a large
capacitor wili supply the transient supply current as seen
in Figure 12. The LM30t Is overcompensated 1o Insure
stabllity when loaded by the 10 xF output capacitor.

The'top and bottom ledder voltages cannot exce
and ground, respectively, but they can be symme
less than V¢ and greater than ground. The cante
iadder voltage should always be near the cente
supply. The sensitivity of the converter can be inc
{l.e., size of the LSB sieps decreased) by using *
metrical reference system. In Figure 13,22.5V e
Is symmetrically centered about Veo/2 since b
current flows In Identlcal resistors. This syster
2.5V reference allows the LSB bt to be hait the s
5V reference system. . .

vee N . .
surrry i —1Ver < .
- ~ ’ m3 -
- p - . _
Vaer |- REF(} - - DIGITAY -
. .- : oUTPUT - -
G REFERENCED ~ ~ ~ -~
ouT
O 1y 10 .
Vg {O—m 2 GAOUND
N
O—1 1]
I— REF{=) st
%
$—— GKD o N
OUT™ Vaer
ADCO10Y 475V sVeg = VREF <525V
. <
FIGURE 10. Ground Referenced .
Coaverslon Syiters taing Timmed Supply~ * . *
i
|
- Vee : K ' ‘
v . m. . - .
T :
g 3 DIGITAL DUTPUT
VRLs Y bl Sout REFERENCED TO
VREF(] o—tm GROUND
) Vix {0~ o
*
O (%)
[——- REF(-) st
v
+ GNO l Oryge N
. OUT™ Vaer
RDCO20L ) 4TSV Voo~ VREF <53

FIGURE 't1. Ground Referenced Conversion System wlih

Reference Generaling Ve Supply
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g‘:cahons Information (continued) 18-15voc

’

TR R e A *’3"'““""‘@‘:'41?30'.25&,%1,

1000 pF

REF(+) |

+ 10uF

_‘_ SoLD
TANTALUM
$—> CND

REF(-)

608004V ‘80800QY

!) Converler Equations
» transition belwgen adjacant codes N and N+1 i3
ren by:

”u ("'mcﬂ"*’nm ’{zs& il m!}“‘ﬂsﬂ-)

m:anht ctm uulpul code Nje given by:

Vin={ (Vaer(s)— Vrer-)) [2—5-6]2 Viueg + VRer(-) 3

ke output code N (or an arbitrary Input are the Integers

¢thin the range:

: Vin—V, S

N= i REF(-) X 256 = Absaluts Accuracy (4)
Vnerm— VREeR-) :

here: V,N_Voiuooacomparnm lnput . R

Vagrs)= Voitage si ey - - . 3., -

Vher(-)= Voltage at ReR<} Lo

Vue = Total unad)ua!ed error voltage (lyplcally

Vaer(s)+ 512)

FIURETE Syrimotrically Contered Reforences = 0o oo 1o .

.

C. predicted conventlonally. R

; FIGURE 12. Typical Reference and Supply Clreult
¢ .
§ v
2
3 Ay _ -
"“ 'VCC - -
3§ . LR o
- 375V MS - -
L. Y I nerter - Q] *
~ K 8
i .
¥ 'nl
3 ]
f Z
H - = DIGITAL OUTPUT
S < 0 PROPORTIONAL TO
H . our ANALOG INPUT
H $ 125V S Vin 176V
1]
{ . (% o 1
i
1
' : 125v |.
i & ey RER-L. - ..
2% P2 1" P Y \ Y < A 'y .
: REFERENCE- ; L < iss
; L L Lono . 3 -
H . r - Ra=FRg - X -
. I - 2 te padk . o o cmne

4.0 Ansiog Comparator Inputs .

The dynamic comparator input currenl I3 caused by the
perlodic switching of on-chip stray capacitances. These
ars connected alternately to the output.of the reslistor
indder/swilch tres network and to the comparator Inpul as
psrtol the oporn(lonal mechopner stnbtllzod'compuator

The average value of the comparator Input current varles
directly with clock fraquency and with Vg as shown In

Flgure 6.

I no filler capacitors are used at the analoginputs and the
signat source Impedances are low, the comparatos input
current should not Introduce converler errors, s the tran-
slent created by the capacitance cischaige will die out

before the comparator output is strobed.

If Input filter capacitors sre deslred for nolse reduction
and signal condltioning they will tend to average out the
dynamlc comparator Input current. it will then take on the
‘characteristics of a DC blag curient whose effsct can be

e oy e qrarme e
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Typical Application- .

ADC0808, ADC08Q9

— Do
ot “

i
500 ks —4 CLK .
* AUoRESS $.000V— Vagsey . EoC INTERRUFT
DEEOGE ) :
{ADs-ADIS)* 8.000V —{VRgFi-) : .
: T Tl ——on | wse
) START - f———>-p1s T
S ' A f——pmrs - - ’
i t r -
. . 14 }————Ppon
. ADO—{ A 7-5 }—mP 083
ncos0s : .
AD1—{3 __ :DCN” 1§ p———> o012 .. B
’ . ABZ—{C " gl .
A - o T gtf——ponn s
svsumv(t !
. ’ e T T Ly Ve
o ‘e }’ .
| 2 . . - 1 =5V -
> CROUND i - - ANALGG 74
< . INPUT RANGE
- N DR
’ oVt

v

! _MICROPROCESSOR INTERFACE TABLE *

© Address laiches needed for 8085 and SC/MP Interfacing the ADCOB08 10 & mlcroprocssect

_PROCESSOK AEAC . | - Wit INTERRUPT (COMMENT)

. Y 080 ¢ - WEwW -2 | BT (Theu BST-Cheu) +
85 L7 INTR @Twe RST Circuity

. y R WA TRT (Thru RST Chrcull, Mods 0]
SCmp NWDS SA (Thry Senss A}
€300 VMA-s2FAW | IROA or TROB (Thru PIA) .
Orderirig nformation -~~~
TEMPERATURE RANGE ~40°C ld_ +85°C -55°Cto +125°C
. Error 2 1/2 Bit Unadjusted ADCO808CCN ADCOBOBCCJ ADCO0808CJ
= 1 Bit Unadjusted ADCOBO9CCN ’ '

J2BA Hermetlc DIP

N28A Molded DIP | J28A Hermstlic DIP

Package Outline
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