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ABSTRACT

This thesis presents a provide device of Electronics ,Electrical and Machanic take to build
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Microcontroller system to apply in Electronics system and Machanic system for the industrial

automatic system.The Main purpose to used Microcontroller MCS-51 family for control system.
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<3 3k ok ok ok sk ok stk sk sk sk ok ok sk ok sk ok ok sk sk ok ok skok ok sk ok sk sk ok ok ok sk sk ok sk o ok sk sk ok sk 3K oK sk o 5 sk sk ok 3k sk ok ok sk ok ok ok sk ok ok sk ok ok
b}

;Port0 is output P0.0 is soll PO.1 is sol2 P0.2 is sol3

;P0.3 1s sol4 P0.4 is sol5/relay for motor

;P0.5 is RD P0.6 is WR P0.7 is INTR ** ADC0804

;Portl is display by 7-segment can send by BCD code is 7_segment
;Port2 is input data form adc0804

;Port3 is input data form switch and sensor

;P3.0 is sensor]l P3.1 is sensor2 P3.2 is sensor3

;P3.3 iskey tankl P3.4 is key tank2 P3.5 is key tank3

;P3.6 is key round P3.7 is key start/run

;RESET is emergency switch

;Programming by Wirot Sae-ho

<R R sk ok ok stk sk ok ok sk Rk sk sk ok sk sk sk ok ok sk ok skok ok sk oK Rk sk ok sk oK ok ok ok ok sk sk ok Kok sk Kok ok Kok o s ko sk ok S koK oK
bl

ORG 0000H
LIMP MAIN
MAIN: ACALL CHESOIL ;check solinoid
ACALL SENSOR ;check sensorl,2,3
ACALL READ ;read data form load cell for compair=00 kg
ACALL FEEDKEY ;check key for start
KOY: CJINE R1,#00H,NO1
SIMP YESI
NO1: ACALL TANK1 ;call run at tank1
YESI: CJINE R2,#00H,NO2
SIMP YES?2
NO2: ACALL TANK2 ;call run at tank2
YES2: CJNE R3#00H,NO3
SIMP YES3
NO3: ACALL TANK3 ;call run at tank3
YES3: CJNE R1,#00H,MO1

CJNE R2,#00H,MO1
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YES3: CJNE RI1,#00H,MO1
CJNE R2,#00H,MO1

CJNE R3,#00H,MO1

SIMP BACK
MOL1: ACALL MOTOR ;call run motor
ACALL YN2 ;check round of active
BACK: SIMP MAIN

-**********************************************************************
)

CHESOIL.: MOV A,P0
ANL A #1FH
CINE A#1FH,EMER1 ;check solinoid all is not active
RET
EMERI: SETB P0.0
SETB P0.1
SETB P0.2
SETB P0.3
SETB P0.4
MOV P1,#55H ;display emergency
ACALL DELAY
MOV P1,#0FFH
ACALL DELAY

SIMP MAIN

ok skt ok stk sk sk ok ok ok ok stk sk stk ol ok sk sk ok sk ok K K ok ok sk sk R Kok o K R oK Kok R sk o Kok Sk sk ok sk ok o ok ok ok ok ok ok o
3

READ: MOV RO,#05H
SETB P0.5 ;STOP RD
CLR PO0.6 ;WR
DJNZ RO,$
SETB P0.6 ;STOP WR
JNB P0.7,$ sWAIT INTR=0

JB P0.7,$
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CLR PO.5 ;STARTRD
MOV A P2 ;STORE DATA
SETB P0.5 ;STOP RD

CJNE A#0D3H,RAD
MOV P1,#00H

RET

CJINE A #0D4H,READ
MOV P1,#00H

RET

+ 3k sk ok ok sk sk sk skok sk sk sk skk ok sk sk sk sk ok sk stk ok sk sk sk sk sk sk sk sk sk ok stk ok ok sk ok sk ok sk sk sk sk skok sk ook sk sk sk sk sk sk sk sk sk ok sk sk ok ok sk ok ok
)

DELAY:
DEL:

MOV R5,#07FH
MOV R6,#0FFH
DJNZ R6,$
DJNZ R5,DEL
RET

<k sk sk sk sk sk skok sk sk ok sk skok ok sk sk ok kR sk K OoR 3Kk SRR KK oK 3K K oK 3K K K o oK 3k oKk otk o Kok ok sk ok ok sk 3k ok sk ok sk sk ok sk oKk ok sk ok
]

SENSOR:

EMER3:

MOV A,P3

ANL A #07H

CINE A #07H,EMER3 ;check sensor

RET

MOV P1,#99H ;display emergency
ACALL DELAY

MOV P1,#0FFH

ACALL DELAY

LIMP MAIN

+ % ok sk ok sk ok ok ok sk ok ok ok sk ok sk okok sk sk ok sk ok sk sk sk skokok sk sk sk sk sk sk ok sk sk skok sk ok sk skok ok sk sk skok sk sk ok ok sk ok sk sk 3k sk sk sk ok sk ok ok ok ok ok
]

FEEDKEY:

MOV PSW #00H
MOV 1H,#00H ;R1 USED FOR STROE DATA TANK1
MOV 2H,#00H ;R2 USED FOE STROE DATA TANK2

MOV 3H,#00H ;R3 USED FOR STROE DATA TANK3
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MOV 4H #00H ;R4 USED FOR STROE DATA ROUND
KEY: MOV AP3 ;CHECK KEY DOWN

ANL A #0F8H

CJNE A#0FOH,KEY1 ; KEY TANKI

ACALL DELAY?
SIMP TJ1
KEY1: CINE A#0ESH KEY?2 ;KEY TANK2
ACALL DELAY2
SIMP T2
KEY?2: CINE A #0DSH,KEY3 ;KEY TANK3
ACALL DELAY?2
SIMP T3
KEY3: CINE A #0BSH KEY4 ;KEY ROUND
ACALL DELAY?
SIMP ROUND
KEY4: CINE A #078H,KEY ;KEY USED FOR RUN/START
ACALL DELAY?
SIMP RUN
R AR R KR o o
DELAY2:  ACALL DELAY3
ACALL DELAY3
ACALL DELAY3
RET

<03k ok oK sk ok ok sk ok ok ok ok ok sk ok oK sk oK oK R 3Kk K oK R K KOk Kk 3 K ok koK K K % K0k ok sk ok ok sk
b

DELAY3: MOV RS #0FFH

DEL1: MOV R6,#0FFH
DINZ R6,$
DJNZ R5,DEL1
RET

< 3 ok skok sk ok ok ok ok ok ok sk ok ok sk ok sk ok 3k 3k sk ok 3k sk ok 3k ok ok sk sk sk sk ok ok 3k sk ok 3k KOk ok 3k R ok Rk ok Kok Kok
s
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L1

N1:

ACALL KEYUP
INCRI1

CJNE R1,#10H,N1
MOV R1,#00H
MOV ARI
ACALL DISPLAY
SIMP KEY

-*****************************************************
b

T2:

N2:

ACALL KEYUP
INCR2

CINE R2,#10H,N2

MOV R2,#00H
MOV AR2
ACALL DISPLAY
SIMP KEY

~*****************************************************
3

T3:

N3:

ACALL KEYUP
INCR3

CJNE R3,#10H,N3
MOV R3 #00H
MOV A,R3
ACALL DISPLAY
SIMP KEY

-*****************************************************
3

ROUND:

N4:

ACALL KEYUP
INC R4

CJNE R4,#0BH,N4
MOV R4,#00H
MOV A R4
ACALL DISPLAY

;DISPLAY
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SIMP KEY :JUMP TO CHECK NEXT KEY

+ 3K 3K K ok 3K 3k 3k ok sk 3k ok 3k 3k 3k Sk 3k 3k 3k 3k 3k K 3k 3k 3k 3k ok 3k ok sk sk sk 3k Sk sk Sk 3 sk sk sk ok sk ok skook o kokk ok kokk
3

RUN: ACALL KEYUP :CHECK KEY UP
CINE R4,#00H,TGH
SIMP KEY
TGH: RET :RETURN TO RUN STEP
-
KEYUP: MOV A,P3
ANL A #0F8H
CINE A #0F8H,KEYUP ;CHECK KEY UP
RET

koK skok ok ook sk ook okok ok ok ok ok ook sk ok sk ok sk skok sk ok sk ok ok ok sk ok ok ok ok kR ok ok okokok sk ko
bl

DISPLAY: CINE A#00,HY

HY:: CJNE A #10H,HO
MOV A #00H

HO: CJNE A#0AH,H
MOV A #10H

H: CJNE A#0BH,H1
MOV A#11H

H1: CJNE A #0CH,H2
MOV A#12H

H2: CJNE A#0DH,H3
MOV A#13H

H3: CJNE A #0EH,H4
MOV A#14H

H4: CJNE A #0FH,H5
MOV A#15H

HS: MOV PLA
RET

« % 3k 3k ok ok Sk ok ok 3k %k sk ok sk sk ok %k ok ok ok ok okoskoskok skok kokokskokok kR skokok R okockok kR skok ok kdokkk sk skk ok kkok kk ok
5
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TANKI:

JK:

CHI:

EMER4:

ACALL READI1
MOV APl
CINE A,#00H,EMER4
ACALL DELAY1
CLR P0.0
ACALL READI
ACALL DELAY
MOV AP1
ACALL IF
CJINE A,01H,JK
ACALL DELAYS
SETB P0.0
ACALL DELAY1
CLR P0.3
ACALL READI
ACALL DELAY
MOV A,P1
CINE A,#00H,CH1
ACALL DELAY1
ACALL DELAY1
SETB P0.3
ACALL DELAY1
RET

MOV P1,#99H
ACALL DELAY
MOV P1,#0FFH
ACALL DELAY
SIMP TANK1

;READ DATA FORM A/D CONVERTER
;STORE DATA FORM A/D CONVERTER
;CHECK WEIGHT START= 00 KG

;5START SOLINOID1
;READ DATA FORM A/D CONVERTER

;COMPARE DATA A AND R1

;STOP SOLINOID1

;SOLINOID4 ACTIVE
;READ DATA FORM A/D CONVERTER

;STORE DATA FORM LOADCELL
;CHECK NO LOAD AT LOADCELL

;SOLINOID4 NOT ACTIVE

.***************************************************************
b

TANK2:

ACALL READ?2

;READ DATA FORM A/D CONVERTER
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JK1:

CH2:

EMERS:

MOV AP1

CINE A #00H,EMERS5
ACALL DELAY1
CLR P0.1
ACALL READ2
ACALL DELAY
MOV AP1
ACALLIF

CJNE A,02H,JK1
ACALL DELAYS
SETB PO0.1
ACALL DELAY1
CLR P0.3
ACALL READ2
ACALL DELAY
MOV APl

CJNE A #00H,CH2
ACALL DELAY1
ACALL DELAY1
SETB P0.3
ACALL DELAY1
RET

MOV P1,#99H
ACALL DELAY
MOV P1 #0FFH
ACALL DELAY
SIMP TANK2

;STORE DATA FORM A/D CONVERTER

;CHECK WIGHT START= 00 KG

;READ DATA FORM A/D CONVERTER

;STORE DATA TO A

;COMPARE DATA A AND R2

;SOLINOID4 ACTIVE
;READ DATA FORM A/D CONVERTER

;STORE DATA FORM LOADCELL
;CHECK NO LOAD AT LOADCELL

;SOLINOID4 NOT ACTIVE

-****************************************************************
:

TANK3:

ACALL READ3
MOV APl

;READ DATA FORM A/D CONVERTER
;STORE DATA FORM A/D CONVERTER




JK2:

CH3:

EMERG:

CJINE A,#00H,EMERG6

ACALL DELAY1
CLR P0.2
ACALL READ3
ACALL DELAY
MOV A,P1
ACALLIF

CJNE A,3H,JK2
ACALL DELAY5
SETB P0.2
ACALL DELAY1
CLR P0.3
ACALL READ3
ACALL DELAY
MOV A,P1

CINE A #00H,CH3
ACALL DELAY1
ACALL DELAY1
SETB P0.3
ACALL DELAY1
RET

MOV P1,#99H
ACALL DELAY
MOV P1,#0FFH
ACALL DELAY
SJMP TANK3

;CHECK WIGHT START= 00 KG

;STOP SOLINOID3
;READ DATA FORM A/D CONVERTER

;STOREDATA TO A

;COMPARE DATA A AND R3

;STOP SOLINOID3

;5SOLINOID4 ACTIVE
;READ DATA FORM A/D CONVERTER

;STORE DATA FORM LOADCELL
;CHECK NO LOAD AT LOADCELL

;SOLINOID4 NOT ACTIVE

-*****************************************************************
>

MOTOR:

ACALL DELAY1
CLR P0.4
ACALL DELAY1




ACALL DELAY]

ACALL DELAY]

ACALL DELAY

ACALL DELAY]

ACALL DELAY1

ACALL DELAY]

ACALL DELAY1

ACALL DELAY]

ACALL DELAY1

SETB P0.4

ACALL DELAY1

ACALL DELAY1

ACALL DELAY]

RET
T
DELAY1: MOV RO404H
DY: ACALL DELAY

ACALL DELAY

ACALL DELAY

ACALL DELAY

DINZ RO,DY

RET
R R o
DELAYS: MOV R5#08H

DINZ R5,$

RET
AR KRR SR KR
YN2: DINZ R4,KO ;CHECK ROUND =00

RET
KO: LIMP KOY
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IF: CINE A#10H,Y1
MOV A#0AH
el CINE A#11H,Y2
MOV A #0BH
Y2 CINE A#12H,Y3
MOV A#0CH
Y3: CJINE A#13H,Y4
MOV A #0DH
Y4: CJINE A,#14H,Y5
MOV A #0EH
Y5: CJNE A#15H,Y6
MOV A #0FH
Yo6: RET

ko sk sk kR sk ok sk koK Kok sk ok ok Kk Kk ok sk ok ok Rk ok SR SRR oK oK oK ok o Kk s sk ok R KRR SR oK o ok ok o sk ok o kK ok ok
b

READI: MOV RO,#05H
SETB P0.5 ;STOP RD
CLR P0.6 ;WR
DIJNZ R0,$
SETB P0.6 ;STOP WR
JNB P0.7,$ ;WAIT INTR=0
JB P0.7,$
CLR PO.5 ;RD
MOV A,P2 ;STORE DATA TO B
SETB P0.5 ;STOP RD
CINE A#0D3H,LOP
MOV P1,#00H
RET

LOP: CJNE A#0D4H,LO3

MOV P1,#00H




LO3:

LO6:

LO9:

LO13:

LOl6:

LO19:

LO21:

LO26:

LO29:

LO33:

RET

CINE A#0D6H.LOG6
MOV P1,#01H

RET

CINE A#0D8H,LO9
MOV P1.#02H

RET

CJNE A#0DAH,LO13
MOV P1,#03H

RE'S

CJINE A#0DCH,LO16
MOV P1,#04H

RET]

CINE A#0DEH,LO19
MOV P1,#05H

RET

CINE A #0EOH.LO21
MOV P1,#06H

RET

CJNE A#0E2H,LO26
MOV P1#07H

RET

CINE A#0E4H,LO29
MOV P1,#08H

RET

CJINE A#0E6H,LO33
MOV P1,#09H

RET

CJINE A,#0ES8H,LO36

MOV P1,#10H




LO36:

LO39:

LO43:

LO46:

LO49:

LO50:

RETE

CINE A,#0EAH.LO39
MOV P1,=11H

RET

CJNE A,#0ECH,LO43
MOV P1,#12H

RET

CINE A#0EEH.LO46
MOV P1,#13H

RET

CINE A,#0F0H,LO49
MOV P1,714H

RET

CJNE A,#0F3H,LO50
MOV P1,715H

RET

RET

b

READ?2:

MOV R0,205H
SETB P0.5

CLR P0.6

DINZ RO,S

SETB P0.6

INB P0.7,S

JB P0.7,8

CLR P0.5

MOV A,P2

SETB P0.5

CINE A, #0D3H,LOT

MOV P1,#00H

:STOP RD
:WR
:STOP WR

:WAIT INTR=0

;RD
;STOREDATA TO B

;STOP RD




LOT:

LO32:

LO62:

LO9%2:

LO132:

LO162:

£O192:

LO262:

LO292:

RET

CJNE A=0D4H,L0O32
MOV P1.200H

RET

CJINE A.=0D6H,L0O62
MOV P1.01H

RET

CINE A.=0D8H,L0O92
MOV P1.#02H

RET

CJNE A.=0DBH,LO132
MOV P1.703H

RET

CJNE A=0DDH,LO162
MOV P1.704H

RET

CINE A=0EOH,LO192
MOV P1.z05H

RET

CINE A:=0E2H,LO212
MOV P1.706H

RET

CINE A=0E4H,L0O262
MOV P1.707H

RET

CJNE A=0E7H,LO292
MOV P1.708H

RET

CJNE A=0E9H,L0O332

MOV P1,709H




L0O332:

LO362:

[20392;

LO432:

LO462:

LO492:

LO502:

RET
CINE A #0ECH.LO362
MOV P1 #10H

RET

CINE A #0EEH,L0392
MOV P1#11H

RET

CINE A #0FOH,L0432
MOV P1,#12H

RET

CINE A,#0F3H,L0462
MOV P1#13H

RET

CINE A #0F5H,L0492
MOV P1,#14H

RET

CINE A #0F8H,LO502
MOV P1,#15H

RET

RET

READ3:

MOV RO,#05H
SETB P0.5
CLR P0.6
DJNZ RO,$
SETB P0.6
JNB P0.7,$

JB P0.7,$

CLR PO.5
MOV A,P2

;STOP RD

;WR

;STOP WR

;WAIT INTR=0

;WAIT FOR STORE DATA
;RD

;STORE DATA TO B
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LOY:

LO31:

LOG61:

LO91:

LO131:

LO161:

LO191:

LO211:

LO261:

SETB P0.5

CJINE A#0D3H.LOY
MOV P1,£#00H

RET

CINE A#0D4H,L0O31
MOV P1,#00H

REF

CINE A#0D6H,LO61
MOV P1,#01H

RET,

CINE A,#0D9H,L091
MOV P11 #02H

RET

CINE A #0DCH,LO131
MOV P1,#03H

RET

CINE A #0DFH,LO161
MOV P1,#04H

RET

CINE A#0E2H,LO191
MOV P1#05H

RET

CINE A#0ESH,LO211
MOV P1 #06H

RET

CINE A #0E8H,LO261
MOV P1#07H

RET

CINE A, #0EBH,L0291
MOV P1 #08H

:STOP RD




LO291:

LO331:

LO361:

LO391:

LO431:

LO461:

LO491:

LOS501:

.********************************************************************
]

RET

CINE A,=0EEH,L0O331
MOV P1,#09H

RET

CJNE A,#0F0H,LO361
MOV P1,#10H

RET

CINE A,#0F3H,L0O391
MOV P1,#11H

RET

CINE A,#0F5H,L0431
MOV P1,#12H

RET

CJNE A,#0F9H,L0461
MOV P1,#13H

RET

CINE A,#0FCH,LO491
MOV P1,#14H

RET

CJNE A #0FFH,LO501
MOV P1,#15H

RET

RET

END

3U7 a1 Tsunsumisvia
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General Description

The ADCO0801, ADC0802, ADC0803, ADC0804 and
ADCO0805 are CMOS 8-bit successive approximation A/D
converters that use a differential potentiometric
ladder — similar to the 256R products. These converters are
designed to allow operation with the NSC800 and INS8080A
derivative control bus with TRI-STATE® output latches di-
rectly driving the data bus. These A/Ds appear like memory
locations or I/0 ports to the microprocessor and no interfac-
ing logic is needed.

Differential analog voltage inputs allow increasing the
common-mode rejection and offsetting the analog zero input
voltage value. In addition, the voltage reference input can be
adjusted to allow encoding any smaller analog voltage span
to the full 8 bits of resolution.

Features

= Compatible with 8080 WP derivatives — no interfacing
logic needed - access time - 135 ns

= Easy interface to all microprocessors, or operates “stand
alone”

NNational Semiconductor

November 1929

ADC0801/ADC0802/ADC0803/ADCOSO4/ADCOS05
8-Bit uP Compatible A/D Converters

Differential analog voltage inputs

Logic inputs and outputs meet both MOS and TTL
voltage level specifications

Works with 2.5v (LM336) voltage reference
On-chip clock generator

0V to 5V analog input voltage range with single 5V
supply

No zero adjust required

0.3" standard width 20-pin DIP package

20-pin molded chip carrier or small outline package
Operates ratiometrically or with 5 Voc: 2.5 Ve, or
analog span adjusted voltage reference

Key Specifications

Resolution 8 bits
Total error 1% LS8, £V LSB and +1 LSB
Conversion time 100 ps

Connection Diagram

Ordering Information

ADC080X
Dual-In-Line and Small Outline (SO) Packages
a N\
cs—1 20/~Ve (OR Vgr) 1
rRO—2 19]—CLKR
WR—3 18—DB0 (LSB)
CLKIN—4 17081
INTR—{5 16—DB2
Vi(+)—{6 15/—083
vin(=)—7 14]—084
AGND—{8 131085
Veer/2—9 12[—D86
DGND—{10 11{—DB7 (MsB)
DS005671-30

See Ordering Information

TEMP RANGE

0'CTO 70°C

0°'C TO 70°C -40°C TO +85°C

Y4 Bit Adjusted
+% Bit Unadjusted
% Bit Adjusted

ERROR

ADC0802LCWM

ADC0801LCN
ADCO0802LCN
ADCO0803LCN
ADCO0804LCN ADCO0805LCN/ADC0804LCJ

N20A— Molded DIP

+1Bit Unadjusted ADC0804LCWM
PACKAGE OUTLINE M20B — Small
Outline
TRI-STATE® is a of National § Com.
2:80% is a registered trademark of Zilog Corp
© 1999 National Semiconductor Corporation DS005671

www.national.com
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ADC0801/ADC0802/ADC0803/ADC0804/ADC0805

]
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Typical Applications

o
[
P ==
———0 19
3 Ly CLKR
WR 4 Mk
o CLKIN 150 pF,

TRANSDUCER

€-BIT RESOLUTION

oe? < OVER ANY DESIRED
s 12 —»2 ANALOG INPUT
I o I R ] S — - T |bmeeame
4PROCESSOR 2 l m ;:45 T 7 OIFF INPUTS =
15 8
< Del
17 VREF/2 [——O SEE SECTION "= =
< & 081 o 241
< D80 D GND —;7
DS005671-1
8080 Interface
& f———>0
Rl ———30
NSCB800,
00, WE— 30
280, A/D
2048,
Eic. O4—————{inTA
K DATA
DS005671-31
Error Specification (Includes Full-Scale,
Zero Error, and Non-Linearity)
Part Full- Vrer/252.500 Vpe Vger/2=No Connection
Number Scale (No Adjustments) (No Adjustments)
Adjusted
ADC0801 +v: LSB
ADC0802 +12 LSB
ADCO0803 | %% LSB
ADC0804 +1LSB
ADCO0805 +11LSB
www.national.com 2
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Absolute Maximum Ratings (Notes 1, 2)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/

Distributors for availability and specifications.

Infrared (15 seconds) 220°C
Storage Temperature Range -65'C to +150°C
Package Dissipation at T,=25'C 875 mW
ESD Susceptibility (Note 10) 800V

Supply Voltage (Vcc) (Note 3)
Voltage
Logic Control Inputs
At Other Input and Outputs
Lead Temp. (Soldering, 10 seconds)
Dual-In-Line Package (plastic)
Dual-In-Line Package (ceramic)
Surface Mount Package
Vapor Phase (60 seconds)

Electrical Characteristics

TMINSTA{[.MAX
~40'C<T,<+85°C

-40'C<TA<+85'C
0'CST,<+70°C
0'C<TLo<+70°C

45 Vpe 10 6.3 Vpe

e Operating Ratings (Notes 1, 2)
-0.3V to +18V Temperature Range
-0.3V to (Vcct0.3V) ADCO0804LCJ
ADC0801/02/03/05LCN
260°C ADCO0804LCN
300°C ADC0802/04LCWM
Range of V¢
215°C

The following specifications apply for Vec=5 Ve, TminSTaSTumax and fo «=640 kHz unless otherwise specified.

Parameter Conditions Min Typ Max Units
ADCO0801: Total Adjusted Error (Note 8) With Full-Scale Adj. Vs LSB
(See Section 2.5.2)
ADCO0802: Total Unadjusted Error (Note 8) Vger/252.500 Vpe E47) LSB
ADCO0803: Total Adjusted Error (Note 8) With Full-Scale Adj. Y% LSB
(See Section 2.5.2)
ADCO0804: Total Unadjusted Error (Note 8) Vrer/252.500 Vpe +1 LSB
ADCO0805: Total Unadjusted Error (Note 8) Vgzer/2-No Connection < LSB
Vrer/2 Input Resistance (Pin 9) ADC0801/02/03/05 25 8.0 kQ
ADC0804 (Note 9) 0.75 1.1 kQ
Analog Input Voltage Range (Note 4) V(+) or V(=) Gnd-0.05 Vcc+0.05 Voe
DC Common-Mode Error Over Analog Input Voltage +1/16 14 LSB
Range
Power Supply Sensitivity Vee=5 Vpe £10% Over *1/16 E47) LSB
Allowed V,(+) and V y(-)
Voltage Range (Note 4)
AC Electrical Characteristics
The following specifications apply for Vec=5 Vpe and Tyn<Ta<Tuax Unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Units
Te Conversion Time feLk=640 kHz (Note 6) 103 114 us
Te Conversion Time (Notes 5, 6) 66 73 ok
foLk Clock Frequency Vec=5V, (Note 5) 100 640 1460 kHz
Clock Duty Cycle 40 60 %

CR Conversion Rate in Free-Running INTR tied to WR with 8770 9708 conv/s
Mode CS =0 Vpe, fo =640 kHz

twemmL Width of WR Input (Start Pulse Width) CS =0 Vp (Note 7) 100 ns

tacc Access Time (Delay from Falling C_ =100 pF 135 200 ns
Edge of RD to Output Data Valid)

i, ton TRI-STATE Control (Delay C.=10 pF, R_ =10k 125 200 ns
from Rising Edge of RD to (See TRI-STATE Test
Hi-Z State) Circuits)

twie tri Delay from Falling Edge 300 450 ns
of WR or RD to Reset of INTR

Cin Input Capacitance of Logic ] 7.9 pF
Control Inputs

www.national.com
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AC Electrical Characteristics (Continued)

Note 7: The ﬁinpul is assumed to bracket the WR strobe input and therefore timing is dependent on the WR pulse width. An arbitrarity wide pulse width wil hold
the converter in a reset mode and the start of conversion is initiated by the low to high transition of the WR pulse (see timing diagrams)

Note 8: None of these A/Ds requires a zero adjust (see section 2.5.1). To obtain zero code at other analog input voltages see section 2.5 and Figure 7.

Note 9: The Vggr/2 pin is the center point of a two-resistor divider connected from Ve to ground. In all versions of the ADCO0801 ADCO08C2, ADCOE::
ADCO0805, and in the ADCO0804LCJ, each resistor is typically 16 k2. In all versions of the ADC0804 except the ADC0B04LCJ, each resistor is typically 2.2 «

Note 10: Human body model, 100 PF discharged through a 1.5 ke resistor.

Typical Performance Characteristics

Logic Input Threshold Voltage
vs. Supply Voltage

-55°C < Tp < +125°C

18 I

Pl

A

] l
: [] P4
HE| [ 11

4.50 4.15 5.00 5.25 5.50

LOGIC INPUT THRESHOLD VOLTAGE )

Vee - SUPPLY VOLTAGE (Vpe)
DS005671-38

fcLk vs. Clock Capacitor

1000 |{ T } T
AY Nl
\R =10k L
R =50k
= \
2 NN

R = 20K
100
10 100 1000
CLOCK CAPACITOR (pF)
DS005671-41
Output Current vs
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AC Electrical Characteristics (continued)

The following specifications apply for Voc=5 Vg and TminsT 2STiax Unless otnerwise specified.

Symbol Parameter Conditions Min Typ Max Units

Cour TRI-STATE Output 5 7.5 pF
Capacitance (Data Buffers)

CONTROL INPUTS [Note: CLK IN (Pin 4) is the input of a Schmitt trigger circuit and is therefore specified separately]

Vin (1) Logical “1" Input Voltage Vee=5.25 Vpe 2.0 15 Voe
(Except Pin 4 CLK IN)

Vin (0) Logical “0" Input Voltage Vee=4.75 Voe 0.8 Voe
(Except Pin 4 CLK IN)

I (1) Logical “1" Input Current Vin=5 Ve 0.005 1 HAGc
(All Inputs)

Iin (0) Logical “0" Input Current Vin=0 Vpe Sl -0.005 PAsc
(All Inputs)

CLOCK IN AND CLOCK R

Vit CLK IN (Pin 4) Positive Going 2.7 3.1 3:5 Voe
Threshold Voltage

V= CLK IN (Pin 4) Negative 1.5 1.8 2.1 Voc
Going Threshold Voltage

Vy CLK IN (Pin 4) Hysteresis 0.6 1.3 2.0 Voe
(Ve)=(V-)

Vour (0) Logical “0" CLK R Output 165380 pA 0.4 Voc
Voltage Vee™4.75 Vpe

Vour (1) Logical 1" CLK R Output 16=-380 pA 2.4 Voc
Voltage Vee=4.75 Ve

DATA OUTPUTS AND INTR

Vour (0) Logical “0" Output Voltage

Data Outputs lour=1.6 MA, Vee=4.75 Ve 0.4 Vg

INTR Output lour=1.0 MA, Ve =4.75 Ve 0.4 Voe
Vour (1) Logical “1” Output Voltage 16=-360 YA, Vee=4.75 Vo 24 Voe
Vour (1) Logical “1" Output Voltage 10=-10 pA, Vee=4.75 Vo 4.5 Voe
lout TRI-STATE Disabled Output Vour=0 Vpe =3 HAcc

Leakage (All Data Buffers) Vour=5 Vpe 8 HAGG
I Vour Short to Gnd, T,=25°C | 4.5 6 mAoc
TS Vour Short to Ve, T,=25°C 9.0 16 MAoc
POWER SUPPLY
lce Supply Current (Includes foLk=640 kHz,

Ladder Current) VRrer/2=NC, To=25C

and CS =5V
ADCO0801/02/03/04LCJ/05 14 1.8 mA
ADCO0804LCN/LCWM 1.9 2.5 mA

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. DC and AC electrical specifications do not apply when operating
the device beyond its specified operating conditions.

Note 2: All voltages are measured with respect to Gnd, unless otherwise specifed. The separate A Gnd point should always be wired to the D Gnd.

Note 3: A zener diode exists, internally, from Vcc to Gnd and has a typical breaxdown voltage of 7 Vge.

Note 4: For Viy(-)2 V(<) the digital output code will be 0000 0000. Two on-chig ciodes are tied to each analog input (see block diagram) which will forward conduct
for analog input voltages one diode drop below ground or one diode drop greater than the Ve supply. Be careful, during testing at low Ve levels (4.5V), as high
level analog inputs (5V) can cause this input diode to conduct-especially at elevated temperatures, anc cause errors for analog inputs near full-scale. The spec allows
50 mV forward bias of either diode. This means that as long as the analog V,y does not exceed the supply voltage by more than 50 mV, the output code will be correct.
To achieve an absolute 0 Vpg to 5 Vpe input voltage range will therefore require a minimum supply voltage of 4.950 V¢ over temperature variations, initial tolerance
and loading.

Note 5: Accuracy is guaranteed at fc x = 640 kHz. At higher clock frequencies accuracy can degrace. For lower clock frequencies, the duty cycle limits can be ex-
tended so long as the minimum clock high time interval or minimum clock low time interval is no less than 275 ns.

Note 6: With an asynchronous start pulse, up to 8 clock periods may be required before the internal clock phases are proper to start the conversion process. The
start request is internally latched, see Figure 4 and section 2.0.
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