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ABSTRACT

This Thesis is presented to study the water characteristics. The water quality
instrument  designed and invented - for aquaculture. Using electronic . equipment for
instrument . such as acidity as alkaline measurement. —temperature measurement and
dissolved oxygen measurement.. The water characteristic - such-as acidity as alkaline.
oxygen and temperature. Analysising the water characieristic by us.ing instrument and
show a measuremented - value by LCD display. The measuremented value uscful for

development a good water quality for aquaculture.
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F e o o L O O S S S S R AU RS SRR R AR
H VARIABLE SET
D o O R I R i o o S S S A

TLCDCK EQU
TLCDLD EQU
TLCDDA EQU

sl equ
s2 equ
s3 equ
s4 equ
conl equ
con2 equ
stobe equ
trigwr

flag equ
busy bit
onewire data
onewire

tinput

pinput equ
dinput

azd equ
lowb equ
medb equ
higb equ

P0.0O
P0.1
PO.2

p2.
b2..
P2
p2.

o W HN

~

P3.
p3.
p0.7

N

equ

02fh

flag.

equ
bit

equ
21h
equ

pl
p0.4

po.
p0.6

(6]

p3.0

030h
p0.3

20h

22h

P T b T o o T e o o A o
: MAIN PROGRAM
T o o o o B B L o o e

org
call
mov
ClLE
clr
setb
clr
cly
call
call

swl: setb
jb
call

pulse

0000h

a2d, #0ffh

conl
con2
medb
lowb
higb
MENU
BATF

sl
sl,sw2

strobe
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SwW2:

XX:

sw3:

swé :

chsw2:

chsw3:

chsw4 :

jnb
jnb
jmp
setb
clx
jmp
jmp
setb

jb
call

sl,s

conl,x

sw2

conl

con2
pHF

sw2

s2

s2,sw3
strobe

s2,$%

con2,xXx

sw3

con2

conl
DOF

sw3

s3

s3,sw4
strobe

s3,8
TEF




95

P n i i ot et
i PROCEDURE CHECK BATTERRY
Pttt b L

BATF: jb lowb,dis_lowb

jb medb, dis_medb

jb higb,dis_higb
dis lowb: mov  dptr,#tlowb

call wrb

ret
dis medb: mov dptr, #tmedb

call wrb

ret
dis_higb: mov dptr, #thigb

call wrb

ret
;+++++++++++++++++++++++++++++++++++++++++++++++
; PROCEDURE  MENU
;+++++++++++++++++++++++++++++++++++++++++++++++
MENU : mov. r7,#63

mov DPTR, #m_pointb
mpoint2: call del_

call TLCDC L

dijnz r7,mpoint2

mov r2,#30

et

;+++++++++++++++++++++++++++++++++++++++++++++++
7 PROCEDURE MEASURENT TEMPERATURE
;+++++++++++++++++++++++++++++++++++++++++++++++

TEF: mov tinput, #00h
setb onewire
i mov 18h, #02
tfunc: call t point
call ds1820_rst
call ds1820_pres
mov  onewire data,#0cch
call dsl1820_wr
mov onewire data, #44h
command
call dsl1820_wr
setb busy
pres_chk_loop: call ds1820_xst
call ds1820_pres
jb busy,pres_chk_loop
nop
nop
nop
nop
call ds1820_rst
call dsl1820_pres

;ds1820 reset
;dsl820 presence
;write skip rom

;write convert

;wait for busy
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onewire data,#0cch
ds1820_wr
onewire data, #0beh
ds1820_wr
ds1820_rd

tinput,onewire_data

(L)

chsw3

C_F

tmaind
ds1820_rst
ds1820_pres
18h, tfunc
chsw3

;write skip rom

;write scartchpad

;get first byte

ds1820 rd: moVv

clr

ds1820 rd_loop:
nop
nop
setb
nop
nop
nop
nop
mov
carry
call
rrc
djnz
mov

onewire

onewire

c,onewire

flag

onewire delay

a
r4,ds1820_rd_loop
onewire data,a

loop 8 time

;clear onewire

iget one wire to

;delay 75us

ds1820_wr: moV

mov

ds1820 wr_loop:
jnc
clr
nop
nop
nop
nop
setb
call

r4,#8
a,onewire_data
rre @
ds1820_wr_1
onewire

onewire
onewire delay

;delay 75us
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ajmp dsl820_wr_nx
ds1820 wr_l:clr onewire
call onewire_delay ;delay 75us
setb onewire
nop
nop
nop
nop
ds1820 wr_ nx: djnz 1r4,ds1820_wr_loop
ret

ds1820 rst: clr onewire
call delay 1ms
setb onewire
mov rd, #8
djnz r4,$
ret

ds1820_pres: mov r4, #8
ds1820 pres_1:. mov  r3,#0
dsl820_pres_2: jnb  onewire,ds1820_pres_3

djnz r3,dsl820 pres_2
djnz 1r4,ds1820 pres_1

ret
dsl820 pres_3: jnb onewire, $
mov r4,#8
djnz r4,$
clvg busy
ret

onewire delay: mov r6,#012h
onewire delay 1l: 1nop
nop
djnz 1r6,onewire delay_ 1
ret
delay lms: moOVvV r6,#0e6h
delay 1lms_1: no
nop

djnz 1r6,delay lms_1
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t point: mov r7,#05

mov DPTR, #t_pointb
point2: call del_

call TLCDC

djnz r7,point2

mov r2,#30

ret

tMAING: mov AR, i L
mov 41h,#'2"
mov 42h, #' !
mov 46h,#'."
mov 48h, #' !
mov 2 9fmda ¥ C !
mov 4ah, #' '
mov 4eh, #'."
mov Sohy#t !

mov Sihy#LF'
mov 52h, #0dh

callt del 3

mov r0, #40h

call TLCDCA
mov r2,#30
call DTSEC

Yyebt

;c=32h x tinput
C F: mov r0, #32h
mov rl,tinput
call muls
call ch2d
;f=(5ah x tinput) +32
mov r0, #5ah
mov rl,tinput
call muls
mov 10h, rl
mov 11h,rO0
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call £fh2D1

mov rl,10h

mov r0,11lh

mov r3,#00h ;div 100
mov r2, #64h

call divle_16

mov r4,#00h

mov r5, #20h

call addlé_16

call £fh2d2

ch2d: mov r3,#27H
mov r2,#10H
call divle_16
call ASCII
mov 43h, r2 ;x100
mov r3,#03h
mov r2,#0e8h
call divle_16
A= NE CTYD
mov 44h,xr2 ;x10
mov r3,#00h
mov r2,#64h
call divlé_16
call ASCII
mov 45h,r2 ;X1
mov r3,#00h
mov r2,#0ah
call divle_16
call ASCII
mov 47h,r2 ; Xa@#0
call ASCIT
mov a,r0

add a,#30h ;convert to ASCII
mov ¥Q,a

:® mov 47h,r0 :x-1
ret

fh2dl: mov r3,#27H
mov r2,#10H
call divlée_16
mov r3,#03h
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fh2d2:

mov
call
mov
mov
call
mov
mov
call
call
mov
call
mov
add
mov
mov
ret
mov
mov
call
mov
mov
call
mov
mov
call
call
mov
mov
mov
call
call
mov
call
mov
add
mov
ret

r2,#0e8h
divle_16
r3,#00h
r2,#64h
divlé_16
r3,#00h
r2,#0ah
divie_16
ASCII
4fh,r2
ASCII
a,r0
a,#30h
r0,a
4fh,r0

r3,#27H
r2, #10H
divlie 16
r3,#03h
r2,#0e8h
divle_16
r3,#00h
r2,#64h
divlé_ 16
ASCII
4bh, r2
r3,#00h
r2,#0ah
divle 16
ASCII
4ch,r2
ASCII
a,r0
a,#30h

r0,amov 4dh, r0

;x-10

;convert to ASCII

X-1

;X100

Fr Al

;convert to ASCII
:x1

P I o o I o o A o o o ol o o o b

1

PROCEDURE MEASURENT pH VALUE

L A s ot o S R il e ot

1

pHF:

mov
mov

mov

call
call
call
call
djnz

18h, #02
pinput, #00h
pinput, a2d
chswl

pH

p_point
pmaind

18h, pfunc
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call chswl

p_point: mov r7,#05

mov DPTR, #p_pointb
ppoint2: call del_

call TLCDC

dinz r7,ppoint2

mov r2,#30

ret

pMAING: mov 53h,#':"
mov 54h,#'2"
mov sshj# v’
mov 56h,#' '
mov 57h,#"' '
mov 58, <A
mov 594, H)AY
mov S5ah,#'p’
mov 5bh,#'H!'
mov schNBY
mov 5dh, #l="
mov Seh, #' !
mov &N Y.L
mov 64h, #' !
mov 65h, #0dh

call del_

mov r0, #53h

call TLCDCA
mov r2,#30
call DTSEC

ret

;pH=37h x pinput

pH: mov r0,#37h
mov rl,pinput
call muls
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ddh2d: mov r3,#27H
mov r2,#10H
call divle_16
call ASCII
mov Sfh,r2 #x 1O
mov r3,#03h
mov r2,#0e8h
call divlée_16
call ASCII
mov 60h, xr2 Ho .l
mov r3,#00h
mov r2,#64h
call divle_16
call ASCII
mov 62h, r2 ;x-100
mov r3,#00h
mov r2,#0ah
call divlée_16
call ASCII

mov 63h,r2 7Xx-10
call ASCII
mov a,r0
add a,#30h ;convert to ASCIT
mov X Opa
i mov  47h, 0 x-1
ret

P S e B AR S LA A T S
7 PROCEDURE MEASURENT DO VALUE
P L st i i S

DOF': call D point

dfunc: mov dinput, pl
call chsw2
call Do

call dmaind
call chsw2

D point: mov r7 . #HO5

mov DPTR, #d_pointb
dpoint2: call del_

call TLCDC
dijnz r7,dpoint2

mov R2,#30

ret
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;write LCD temperature data

dMAINGd: mov 66h, #':"'
mov 67h,#'2"'
mov 68h,#' '
mov 69h,#'D'
mov 6ah,#'o"
mov 6bh, #'
mov 6ch, #'="
mov 6dh, #' '
mov 70h,#'."
mov I, L
mov 74h, #'m'
mov 75h, #'g"
mov 76h,#'/"
mov 77h, #'L"'
mov 78h,#0dh

call _deld,,

mov r0,#66h

call TLCDCA
mov r2,#30
Ganlnls DTSEC
ret

;Do=4eh x pinput

Do: mov r0, #4eh
mov rl,dinput
call muls

dh2d: mov r3,#27H

mov r2,#10H

call divle_16

call ASCII

mov 6eh, r2 ;x10
mov r3,#03h

mov r2,#0e8h

call divlée_le

call ASCII

mov 6fh, r2 ix1
mov r3,#00h

mov r2,#64h

call divle_16

call ASCII

mov 71h,x2 ;x-100
mov r3,#00h

mov r2, #0ah

call divle_16
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call ASCII

mov 72h,xr2 ;X-10
call ASCII
mov a,ro0
add a,#30h .convert to ASCII
mov r0,a
e mov 47h,x0 i%x-1
ret

;+++++++++++++++++++++++++++++++++++++++++++++++
H PROCEDURE REPORT EVALUTION VALUE
;+++++++++++++++++++++++++++++++++++++++++++++++
EVAF: call e_point

call cheva

call wrchar

call chsw4

e point: mov r7,#05
mov DPTR,#e_pointb
call wrcharl
e

cheva: SHip z
mov a,#33h ;if DO less than 5
mg/1l
subb a,dinput
jnc dol
mov a, #4dh ;if DO less than 6
mg /1
subb a,dinput
jnc do22
;do3 if DO > 6 mg/l
Gl¥ c
mov a,#6fth ;if pH 0 - 6
subb a,pinput
jnc ph7
mov a,#0a7h ;if pH 7-9
subb a,pinput
jnc ph8
;pho ;if pH > 6
cir c
mov a,#36h ;if less than 28 ¢
subb a; tinput
jnc te25

mov ' a, #46h ;if less than 33 ¢
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;te27

te25:
te26:

ph7:

;te2l

tel9:
te20:

ph8:

iph3

subb
jnc

mov
ret
mov
ret
mov
ret
clr
mov
subb
jnc
mov
subb
jnc

a, tinput

te26

;if temp >
dptr, #t27

dptr, #t25
dptr, #t26

e
a,#36h
a, tinput
tel9
a, #46h
a,tinput
te20
;if temp > 33 ¢
dptr, #t21

dptr, #£19
dptr, #t£20

c
a,#36h
a,tinput
te22
a,#46h
a, tinput
te23
;if temp >
dptr, #t24

dptr, #t22

dptr, #t23

a,#6fh
a,pinput
phl
a,#0a7h
a,pinput
ph2

;if pH > 6
el

a,#36h
a, tinput
te’7
a,#46h

33 ¢
;if less than 28 c
;if less than 33 c¢
;i1f less than 28 c
;if less than 33 c
i3 B

;if less than 28

;if less than 33 ¢
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subb a, tinput
jnc tes8
;te9 ;if temp > 33 c
mov dptr, #t09
ret
te7: mov dptr, #t07
ret
te8: mov dptr, #t08
ret
phl: clE c
mov a,#36h ;1if less than 28 c
subb a, tinput
jnc tel
mov a,#46h ;1f less than 33 c
subb a, tinput
jnc tel
;te3 ;if temp > 33 c
mov dptx, #t03
ret;
tel: mov dptr, #t01
ret
te2: mov dptr, #t02
hy =
ph2Eg Eal=iz /8]
mov a,#36h ;if less than 28 c¢
subb a, tinput
jnc te4
mov a,#46h ;1f less than 33 c
subb a,tinput
jnc te5
;teb ;if temp > 33 cC
mov dptr, #£06
rets
te4d: mov dptr, #t04
ret
te5: mov dptr, #£05
ret
do2 clr c
mov a,#6fh ;if pH O - 6
subb a,pinput
jnc ph4
mov a,#0a7h ;if pH 7- 9
subb a,pinput
jnc phs
;phé 1 E—pH—>—9
clr ()
mov a,#36h ;1f less than 28 c
subb a, tinput
jnc telé

mov a, #46h ;1f less than 33 c
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subb a, tinput
jnc tel?
;tels8 ;if temp > 33 ¢
mov dptr, #t18
ret
telé6: mov dptr, #tl6
ret
tel7: mov dptr, #t17
ret
ph4 : elx c
mov a,#36h ;if less than 28 c
subb a, tinput
jnc telo
mov a, #46h ;if less than 33 c
subb et wE
jnc tell
;tel2 ;if temp > 33 C
mov dptr, #t12
ret
telO: mov dptr, #t10
ret
tell: mov dptr, #t1l
LEE
phB 3 clr @
mov a,#36h ;if less than 28 c
subb a, tinput
e tel3
mov a,#46h ;if less than 33 c
subb a, tinput
jnc teld
;telb ;if temp > 33 cC
mov dptr, #t15
ret
tel3: mov dptr, #t13
ret
tel4d: mov dptr, #tl14
Ret

P AL A St e
# PROCEDURE FUNCTION FREE FOR ALL
P i i e L

strobe: clr stobe
call pulsex
setb stobe
call pulsex
ret

pulsex: mov rl,#00h
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pulsex2: mov r0, #00h
djnz xr0,$
djnz rl,pulsex2
ret

;triger pin WR of ADCO0804

pulse: clr trigwr
call pulsel
setb trigwr
call pulsel

ret
pulsel: mov rl, #05h
djnz 1r0,pulsel
ret

ASQIN : mov a9

add a,#30h ;convert to ASCII

mov r2,a

ret
;add 16 bit
ADD16_16: mov Dt ;:Move the low-byte into the
accumulator

add A, x5 :Add the second low-byte to the
accumulator

mov r0,A ;Move the answer to the low-byte
of the result

mov A,xr3 ;:Move the high-byte into the
accumulator

addc A, r4 :Add the second high-byte to the
accumulator, plus carry.

mov rl,A :Move the answer to the high-byte
of the result

mov A, #00h ;By default, the highest byte
will be zero.

addc A, #00h ;Add zero, plus carry from step
2=

mov r2,A ;Move the answer to the highest byte of
the result
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divié _16:

divi §

high-byte
div2:

accumulator
into carry

divisor

ret

bit

mov a,x0

mov b, rl

mul ab

mov rl,b

mov r0,a

ret

bit

bit

mov r4,#00h

mov r5,#00h

mov r6,#00h

mov r7,#00h

mov B, #00h ;Clear B since B will count the
number of left-shifted bits

SRl B ; Increment counter for each left shift

mov A, r2 :Move the current divisor low byte into
the accumulator

rlc- .shift low-byte left, rotate through
carry to apply highest bit to high-byte

mov r2,A .Save the updated divisor low-byte

mov A,r3 ;Move the current divisor high byte
into the accumulator

rlc A ;shift high-byte left high, rotating in
carry from low-byte

mov r3,A ;Save the updated divisor high-byte

jnc divl ;Repeat until carry flag is set from

;shift right the divisor

mov A,r3 ;:Move high-byte of divisor into

rrc A ;Rotate high-byte of divisor right and

mov r3,A ;Save updated value of high-byte of

r2 ;Move low-byte of divisor into

mov A,

accumulator
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rrc A ;Rotate low-byte of divisor right, with
carry from
high-byte
mov r2,A ;save updated value of low-byte of
divisor
clr C ;Clear carry, we don't need it anymore
mov 07h,rl ;Make a safe copy of the dividend high-
byte
mov 06h,r0 ;Make a safe copy of the dividend low-
byte
mov A,r0 ;Move low-byte of dividend into
accumulator
subb A,r2 ;Dividend - shifted divisor = result
bit (no factor, only 0 or 1)
mov xr0,A ;Save updated dividend
mov A,rl ;Move high-byte of dividend into
accumulator
subb A, r3 ;subtract high-byte of divisor (all
together 16-bit substraction)
mov rl,A ;Save updated high-byte back in high-
byte of divisor
jnc divs :1f carry flag is NOT set, result is 1
mov rl,07h ;Otherwise result is 0, save copy of
divisor to undo subtraction
mov r0,06h
dig3d: cpire ; Invert carry, SO it can be directly
copied into result
mov A,r4
gebCl | AL .shift carry flag into temporary result
mov r4,A
mov A,r5
rlc A
mov r5,A
djnz B,div2 :Now count backwards and repeat
until "B" is zero
mov r3,05h :Move result to R3/R2
mov r2,04h ;Move result to R3/R2
relt
;delay lcd
del : mov rl, #00h
dell: mov r3, #00h
nop
nop
djnz r3,$

djnz 1rl,dell
ret
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fmmmm e DTSEC SUB--------------
DTSEC: mov r3,#179
DTSECL1: mov r4,#0

djnz r4,$

nop

nop

djnz r3,DTSEC1

djnz r2,DTSEC

ret

wrb: mov r7,#04
wrbl: call del
call TLCDC
djnz r7,wrbl
mov r2,#30
call DTSEC
ret
;write lcd character
wrchar: mov r7,#05
wrcharl: fo —T1EI—— [e{=UEY,
call TLCDC
djnz r7,wrcharl
mov r2,#30
call: DTSEC
ret

TLCDC: i A
movce A, @A+DPTR
cjne A, #0DH, TLCDC2
call TLCDB ;END TEXT
inc DPTR
mov 12 #216 ;DELAY 120 mS
TLCDC1: mov r3,#0
dijnz r3,$
djnz r2, TLCDC1
et
TLCDC2 : call TLCDB
inc DPTR
sJjmp TLCDC

;command lcd data
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TLCDCd: clr A

mov A,@xr0

cjne A, #0DH, TLCDC2d

call TLCDB ;END TEXT

H inc DPTR

mov r2,#216 ;DELAY 120 mS
TLCDC1d: mov r3,#0

dijnz r3,$

djnz r2, TLCDC1d

ret
TLCDC2d: call TLCDB

inc r0

sjmp TLCDCA

TLCDB: mov r2, #8
TLCDB1: g B A
mov TLCDDA, C ;DATA
clke TLCDCK ;CLOCK 20 uS (LOW)
mov r3,#4
djnz S
setb TLCDCK
mov r3,#4
djnz BB o
djnz r2, TLCDB1
Gl X TLCDLD ;LOAD CLOCK (Lo
mov r3,#50
djnz 18 (5
setb TLCDLD
ret

PP S e ALt o LA % 2
; DATA TABLE
P e A et R LS h i &AL

;menu data table

m pointb: db ':5',0DH
db ':1000',0Dh
db 12 ', 0Dh
db ':30020',0DH
db ':480402010080402040810204080',ODH

db ':30117',0DH
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db
db
db
db
db
db
db
db
db
db
db
db

db-

db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db

db.

db

E&E&F

db
db
db
db
db
db
db
db
db
db

1

1

.41c2a4988080808080808080808080888 "', ODH
:30133', 0DH
:4492a1¢c0810204080"', 0DH

:30112"', ODH
:48040201008"', ODH
:30205', ODH

1

.4406050484442414040404040"', ODH
:30217',0DH
:440404040414244485060504844424140‘,ODH
:30233',0DH

:4404040404040404041424448506040',ODH
:30549', 0DH

1

:4001f1f85858181cfcf001f11011f1f08',ODH
:30749',0DH
:4001f1f010101011flf000101011f1f‘,ODH
:31013', 0DH

:4e0a0a0al', 0DH

:31017', 0DH

:4a0f0e0f6 ', 0DH

:31039', ODH

:460604040',0DH

:31101',0DH
:4003e3e30003e3e0a0a023e3e0OOcOcOa‘,ODH
:31117',0DH
:42a2a3a3a0O3a2a22223e3e0008183022‘,ODH
:31133',0DH
:43e3e0002020202323e3e003e3e0a0a02‘,ODH
+31442',0DH

.41070402010', ODH

:31501', ODH
:407070515151dld001f1f1800ldldlSOS',ODH
:31517',0DH
:41d111f001flf1514101flf00040c1810‘,ODH
:31533"',0DH
:4111f1f001flf818181dfdf0002060c18',ODH
:31149',0DH

:43e3e',0DH

+31231"',0DH

:47050', 0DH

:31233',0DH
:471070402010000000000007050505050',ODH
:31249', 0DH

:45078707b "', 0DH

:31301',0DH
:41f1f00101f1f01011f1f000101011f1f',ODH
:31317',0DH

‘:400011flf101flOlflfOOOllelf0818l7‘,ODH

1

:31333',0DH
:41800010lOllflfOO1flf1800011flf10‘,ODH

':31349"',0DH




114

db ':41f101£1£001d4151511111£f1f"', ODH
db ':31413',0DH

db ':470505050"', ODH

db ':31417',0DH

db 1:4505079010302020202"', ODH

db ':31549',0DH

db ':4111f1f', ODH

t pointb: db ':1100' , ODH
db - r:2gungi ', ODH
db ':1200',0dh
db  lr2-Semmnb Ll ', 0dh
do  *:1300',0dh

p_pointb: db '%1100"' , 0DH
db . 2A1AUNTA-ANY ', ODH
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TLOB4A

TLO84

- TLO84B

GENERAL PURPOSE J-FET
QUAD OPERATIONAL AMPLIFIERS

B WIDE COMMON-MODE (UPTO V') AND
DIFFERENTIAL VOLTAGE RANGE

B LOW INPUT BIAS AND OFFSET CURRENT
B OUTPUT SHORT-CIRCUIT PROTECTION

B HIGH INPUT IMPEDANCE J-FET INPUT
STAGE

B INTERNAL FREQUENCY COMPENSATION
B LATCH UP FREE OPERATION
W HIGH SLEW RATE : 168Vis (tvp)

DESCRIPTION

The TLO84, TLOB4A and TLOB4B are high speed
J-FET input quad operational amplifiers incorpo-
rating well matehed, high voltage J-FET and hipo-
lar transistors in @ monolithic integrated cireuit.

The devices feature high slew rates, low input bias
and offset currents, and low offset voltage temper-
ature coefficient.

PIM CONNECTIONS (top view)

N
DIP14
{Plastic Package)

D
5014

2

p
TSSOP14

{Plastic Iicropackage)

{Thin Shrink Small Qutline Package)

ORDER CODE
Part Number Ten&gira;ara o
g N|lD]P
TLOBAIWAMIBM | -55°C, +125°C M . .
TLOS4IAIBI -40°C, +105°C . . @
TLOBACACBC 0°C, +10PC . M .

Example : TLOB4CN, TLOS4CD

N = Dud nLine Packa éngg
0 = Small Culline Paag% {904 - "so avallabi In Tape & Red (DT)
P = Thin Shrnk Small Oitine Packsge { TSSOF) - only gvallable

in Tapa& Real (PT)

i

cuput 1 1 [

Vot 4 [

, ] 14 Oupit 4
Frvering Inpt 4 2 E-‘D}kj] 13 Irvvstting Input 4
Nandrreding lnpt 1 3 [ 4] 12 Nan-imveding Input 4

] 1 e

Moen-rveding hput2 5 O ] 10 Nan-iveting Input 3
lnverling lnput 2 6 - ] o Irrvering loput 3

ouputz 7 [

] B Ouput 3
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TLO084 - TLOB4A - TLOB4B

SCHEMATIC DIAGRAMM (each amplifier)

VCG* G

N
A

-invart
Non lne@:;g}ﬁ E}

Ieertin D —

L w s =
10

D 3k

D Output

\-

‘ij

]
(O e
e 8.2k ‘J ?

1.3k |T| 35k 1.3k uBSk 1000

VGC_ D
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter TLOB4N, A, BMI TLOR4I, Al Bl | TLOB4C, AC,BC | Unit

Voo |Supply voltaga - note +18 W

Y, |Input Voltaga - note % +15 v

Vy | Differential Input Voltage - note 9 +20 W
Piot | Power Dissipation 630 myy

Output Short-circuit Duration - nots 4} Infinite
Taper Operating Free-air Temperature Range -55 to+125 -40 to +105 0to+70 <C
Tag Storage Temperature Range -65 to +150 “C

-

All volage vaues,  differenttal vol ara with respact 1o the zero refarence ledel (ground) of the sUPR vallages whame thazem elerence
lervel 15 Tha mmpdrﬁxﬁﬁman Vg amlﬁg". pe (grounch "RHY

Tha magnitude of the nput vollags must never excead Ihemagntuda of the supply vailage or 15 valls, whichaver |s Ees
Ditfereniial vollages are the norHnering Irput terminal with respect ta the Inverting Inpd tesminal.

ﬁﬁi&%ﬂ ms%vd ba sharted to ground or 1o ekher SUPRLY. Temperaure andce supply volages must be imited to ensure that he dissipaticn rating

R
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TLOS4 - TLOB4A - TLO84B

ELECTRICAL CHARACTERISTICS
Voo = 216V, Ty = +25°C (unless otherwise specified)

TLOS4E,M ACALAM]
b TLOS4C
Symbal Parameter BC,BLBM Unit
Min.| Typ.| Max.| Min. | Typ. | hax.
Input Offset Voltaga (R = 50£) my
Tamn = +25°C TLOS4 3 10 3 10
TLOG4A 3 6
Vio ‘ TLO34B 1] 3
T S Tamo % Tinax TLOS4 13 13
TLOS4A 7
TLOS4B 5
DVip |Input OffsetVoltage Drift 10 10 uviC
Input OffsetCurment - note )
lia Tamn = +25°C 5 | 100 5 | 100 pA
Trn S Tamd % Tmax 4 4 nA
Input Bias Curmrent -note 1
Iy Tamp = +25°C 20 200 20 400 pA
Tt & Tamp % Tmax 20 20 nA
Large Signal voltage Gain (R = 2ko, Vi = +1 vy Vimy
Ao Tamp = +25°C 50 | 200 25 | 200
Tlnln 2 Tamb & Tmax 25 15
EUpply Voltage Rejection Ratio {Rg = 5002} dB
8VR Tamp = +28°C 80 | 85 70 86
Tim s Tamn % Tnax 80 70
Supply Current, no load, per amplifier mA
leo Tamn = +25°C 1414, X5 14 | 25
Tran < Tamb £ Tmax 25 24
Vigm | Input Gomman Mode Voltage Range 1 jg £ qzs v
Common Wode Rejection Ratio (Rg = 508 dB
CMR Tamp = +25°C 80| B 70 a6
Trun s Tamb S Tmax 80 70
Output Short-circuit Current m
s amp = ¥25°C 10| 49| 60} 10| 40| &
Tirin % Tamb S Tmax 10 60 10 &
Output Voltage Swing v
Tamp = +25°C RL = 2k 10 12 10 12
Hopp RL = 10k£2 121 135 12 | 125
Trn % Tamb S Tmax RL = 2k&2 10 10
RL = 10ke 12 12
SR Slaw Rate (Tarn = +25°C) Vius
Wi = 10V, R = 2kQ, G = 100pF, unity gain 8 16 8 16
i Rise Tima (T = +25°C) s
Vi = 20mV, Ry, = 2k, Gy = 100pF, unity gain 0.1 0.1
K. Overshoot (Tgp = +25°C) o,
o V), = 20mV, Ry = 2k G = 100pF, unity gain 10 10
GBP Gain Bandwidth Product (Tyyp = +25°C) MHz
Vi, = 10mV, R = 2kQ, G = 100pF, f= 100kHz 25 4 2.5 4
R, |InputResistance 1012 10" #]
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TLO84 - TLOB4A - TLOS4B
TLﬁsgéwé):‘(é,gl,AM TLO84C
Symbol Parameter £ Unit
Min.| Typ. | Max.§ Min. | Typ. | Max.
Total Hamonic Distorlion (Tyqy = +25°C), )
THD f= 1kHz, R, = 2k, = 100pF, A, = 20dB, %
V.=V 0.01 001
o~ “"pp
& Equivalent Input Noise Voltage nv
n Rg = 1000, f = 1KHz 15 16 Jz
#m |Phasa Margin 45 45 degrees)
VorlVaz C“"’"“‘“’ﬁiﬂ%‘ﬁ“"“ 120 120 B

1. Thainpu blas currents arsjundion kakaga curmans which approximaaly doubk for every 10°C Increasa In thajunciion temperdura.
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Features

» Compatible with 11CS-51™ Products

» 12K Bytes of In-System Reprogrammable Downloadable Flash Memory
— 8P} Seral Interface for Program Downloading
— Endurance: 1,000 Write/Erase Cycles

4V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Three-level Progtam femory Lock

256 x 8-bit Internal RAM

32 Programmable /O Lines

Threa 16-bit Timer/Counters

Nine Interrupt Sources

Programmable UART Setlal Channel

SPI Serial Interface

Low-povier Idie and Power-down Rodes

Interrupt Recovery From Power-down

Programmable Watchdog Timar

Dual Data Pointer

Power-off Flag

s 4 8 2 2 3 2 2 2 3 ¥ 2 ¥ 3

Description

The AT89S53 is a low-power, high-performance CMOS 8-bit microcomputer with 12K
bytes of downloadable Flash programmable and erasable read only memory. The
device is manufactured using Atmel's high-density nonvolatile memary technology
and is compatible with the industry-atandard 80C51 instruction set and pinout. The on-
chip downloadable Flash allows the program memaory to be reprogrammed in-system
through an SPI serial interface or by a oonventional nonvolatile memery programmer.
By combining a versatile 8-bit GPU with downloadahle Flash on a monolithic chip, the
Atmel ATeSS53 is a powerful microcomputer which provides a highly-flexidle and
cost-effective solution to many embedded control applications.

The AT89553 provides the following standard features: 12K bytes of downlcadable
Flash, 256 bytes of RAM, 32 /2 lines, programmable watchdog timer, two Data Point-
ers, three 16-bit timer/counters, a six-vector tezo-level interrupt architecture, a full
duplex sefial port, an-chip oscillatar, and clock circuitry. In addition, the AT89563 Is
designed with static logic for operation down to zero fraquency and supports two soft-
ware selectable power saving modas. The Idlle Mode stops the CPU while allowing the:
RAR, timer/counters, serial port, and interrupt system to continue functioning. The
Power-down mode saves the RAM contents but freezes the oscillator, disabling all
other chip functions until the next interrupt or hardware resst.

Thea downloadable Flash can change a single byte ata time and is accessible through
the SPI serial interface. Holding RESET active forces the SPI bus into a serial pro-
gramming interface and allows the program memory to be written to or read from
unless Lock Bit 2 has been activated.

ANMNEL

Ty )

8-bit
Microcontroller
with 12K Bytes
Flash

AT89S53
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Pin Description

vCC
Supply voltage.

GND
Ground.

Port 0

Port 0 Is an g-bit open drain bidirectional I/C port. As an
output part, each pin can sink gigit TTL inputs. When 1s
are written to part 0 pins, the pins can be used as high-
impedance inputs.
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Port 0 can-alse be configured to be the multiplexed low-
order address/data bus during accesses to external
program and data memory. In this made, Po has internal
pullups.

Port 0 also receives the code bytes during Flash program-
ming and outputs the code bytes during program
varification. Extamal pullups are required during program
verification.

Port1

Poit 1 is an 8-bit bidirectional 170 port with internal pullups.
The Portt 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low: will source
current (I,) because of the intzrnal pullups.
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Some Port 1 pins provide additional functions. P1.0 and
P1.1 can be configured to be the timericounter 2 external
count input (P1.0/T2) and the timerfcounter 2 trigger input
(P1.1/T2EX), respectively.

Pin Description

Furthermore, P1.4, P1.5, P1.6,and P1.7 can be configured
as the SPI slave port select, data inputfoutput and shift
clock inputioutput pins as shown in the following table.

Port Pin Alternate Functions

P1.0 T2 {externai count input to Timar/Countar 2),
clock-oul

P14 TZ2EX (TimarCounter 2 capture/raload triggar
and direction contral)

P14 S5 (Slave port selact input)

P15 MOS! (Mastor data output, slave data input pin
for 8Pl channel)

P16 MISO (Mastar data input, slave data output pin
for SPI channel}

P17 SCK (Master clock output, slave clock input pin
for SPI channel)

Port 1 also receives the lovi-order address bytes during
Flash programming and verification.

Port 2

Part 2 is an 8-bit bidirectional 0 port with intemal pullups.
The Port 2 output buffers can sink/seurce four TTL inputs.
Wihen 1s are written to Port 2 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 2 pins that are extemally being pulled low will source
current {I, } because of the internal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
extemal data memory that use 16-hit addresses {MOVX @
DPTR). In this application, Port 2 uses strong internal pul-
lups when emitting 1s. During accesses to extarnal data
memory that use 8-hit addresses (MOVX @ RIy, Port 2
emits the contents of the P2 Speclal Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash pregramming and verification.

Port 3

Part 2 Is an & bit bidirectional 1i0 port with intemal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
Wwihen 1s are written to Part 3 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,

Port 3 pins that are externally being pulled low will source
current (I, ) because of the pullups.

Poit 3 also serves the functions of various special features
of the AT89S53, as shown in the following table.

Port 3 also receives some control signals for Flash pro-
gramming and verification.

Port Pin Alternate Functions

P30 RXD (=serial input port)

P31 TXD (sarial output port)

P32 TNTO (external interupt 0)

P33 TNTT (extemal interupt 1)

P34 TO (timerD external input)

P35 T1 (timer 1 external input)

P36 WH (extamal data memory writa strobe)

P3.7 D (external data memory read stroba)
RST

Reset input. A high on this pin for two machine cycles while
the oscillatoris running resets the device.

ALE/PROG

Address Latch Enable is an output pulse for latching the
low hyte of the addrass during accesses to external mem-
ory. This pinis also the program pulse Input {(PROG) during
Flash programming.

In normal operation, ALE is emitted at a constant rate of 1/&
the oscillator frequency and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE
pulse is skipped during each access to external data
memaory. P11l «

It desired, ALE operatien can be disabled by setting bit © of
SFR location 8EH. With the bit set, ALE Is active only dur-
ing a MOVX ar MOVC instruction. Otherwise, the pinis
weakly pulled high. Setting the ALE-disable bit has no
offect if the microcortroller is in external execution mode.

PSEN

Program Store Enable is the read strobe to external pro-
gram memory.

When the AT89S53 Is executing code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that teso PSEN activations are skipped during
cach accessto external data memory.
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FANPP enable voltage (V) during Flash programming when 12
External Access Enable. EA must be strapped to GND in volt programming s selected.
order to enable the devise to fetch code from external pro-
gram memory locations starting at 0000H up ta FFFFH. XTAL1
Note, however, thatif lock bit 1 is programmed, EAwilbe  Input to the inverting oscillator amplifier and input to the
internally latched on reset. . internal clock oparating circuit.
EA should be strapped to Ve for internal program execu-
tions. This pin also receives the 12-volt programming XTAL2
Output from the inverting oscillator amplifier.

Table . AT89S53 SFR Map and Reset Values

OFaH OFFH
OFCH B OFTH
00000000
gEsH OEFH
ACC
CE0H | omon000 0E7H
0DBH OOFH
PSW SPCR B
O0CH | 000000 000001XX oDz
ooa | T2CON T2140D RCAPZL | ACAP2H L2 TH2 S
coonpooo | xxooxxxkoo | ccoooooo | occooooe | oooooooe | 00000000
OCOH 0CTH
CesH IFy OBFH
XX0D00CO
Fa
o | FL.b AN JIAG PN oB7H
E SPSR
084 | gxo0000 | coxoo ORFH
P2
OACH 1 4444 1444 oATH
SCON SBUF
98H | conooo00 | X00000XXK A
= WCON
90H | yy14 4114 00003010 ik
oo | TCON TMOD L0 Lt THD THi -
cooaoooo | occooooo | cooooooo | ocoooooe | - 000o0000 | £0000000
- = sP DPOL DPCH DRIL DPiH SPOR PoON | o7
1111414 ooooot44 | ocooooo | oooooooo | 00cooooo | 00000000 |  XXXXXKXX | OXXX0000
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Absolute Maximum Ratings

#f Military/Aerospace specified devices are required, Input Voltage Range (Note 2) + 15V
please contact the National Semiconductor Sales Output Short Circuit Duration Continuous
Ofﬂcefm?trlhulors for availability and speclﬂcmbfm.e y Storage Tempecature Range ~85°C 1o +150°C
Sunply Voiags %1 Lead Temp. (Soklering, 10 seconds) 260°C
Power Dissipation (Notes 1 and 6) 870 mW 4 120°CIW
Operating Tempetature Range 0°Cto +70°C ESD rating to be dotermined.
Tioaax) 115°C
Differential Input Voitage +30V
DC Electrical Characteristics ote3)
TLO81
Symbol Parameter Conditions i Units
Min Typ Max
Vos Input Offset Voltage Rg = 10k}, Ty = 25C 5 15 mV
Over Tarmparature 20 mV
AVoe/ AT Average TC of Input Offsat Ry = 10kf 1 v
Voltage o pVIPC
las Input Offsat Current Ty = 25°G, (Notes 3, 4) 25 100 pA
Ty 70°C 4 nA
[ Input Bias Current Tj= 25°C, (Notes 3, 4 50 200 pA
Ty =70°C 8 nA
Rin Input Resistance T 25°C 1012 1
Ave Large Signal Veltage Gain Vg = 215V, To = 25°C 25 100 VimV
Vg = 10V, Ry = 2kQ)
COver Temperature 15 VimV
Vo OQutput Voltage Swing Vg = +158V, Ry = 10k +12 +138 '
Veud Input Common-Moxde Voltage Vg = £15V 144 +15 \
Range ~-12 vV
CMRR Common-Mode Rejection Ratio Rg 10 k0 70 100 dB
| _psar | SuppyVoltageRelectionRatio | (Mote8) | 70 | 100 | o8
lg Supply Current 18 28 mA
AC Electrical Characteristics mote3)
Symbol Parameter Conditlons BOEIG Units
Min Typ Max
SR Siaw Rate Vg = £18V, Tp = 25C 13 Vips
GBW Gain Bandwidth Product Vg = £158V,Tp = 258C 4 Mtz
8, Equivalent Input Noise Voltage Tx = 25C, Rg = 1004, o
= 1050 Hz 25 nV/ iz
iy Equivalent Input Noise Current = 25°C, f = 1000 Hz 0.01 pAlHZ

Note 1: For oparaing at dawaed lampearaiure, tha davice must be damied basad on a fremal rasatancs o 120°CAY jundion %o anbient for N pakage.
Note 2: Urfess othaeae spacitied the dhsokste maxintam magae inpul voltage s equad 10 he negative poaes supply vdiage
Note 3: Thase spacicatons aply for Vg = 215V s1d 0°C < Tx © +70°C. Vas. g and Igs ors messumd at Vo = 0.

Note & T iepud bias 1 are funation ledkagy which spgrasimalaly doutie for wary wc i e unaian lamperak ,T‘.Dua tethafimiad
rodacion st time, man;m!bms it d we ctmatded 1 ot dion Heju {ernpersiure (as abowe he ambient
lempemureasareﬁmalmemalpmurdm;mmpo T~ rAJ-v(,.Fbmnquur»ﬁm ) forn: nction 16 jard. Use of a hedl snk s
moammendad if input Bas arrent is 1o be kept o a mirfmun,

Not# §: Supgly vaitage mjecfon mio is measwred for bot supply magnitdes ingeasing o decreasing smult by et 24 with practios fon
Vg = #5V to £ 15V.

Note & Max Power Distpalion is delined by hie padkag teristos. Operaling e part near fle Max. Poaer Dsdpation may causa the patl o opacale

autide guammend fimits.
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Application Hints (coatnved)

commoa-made range agan pots the inpat stage and thus
the arplifier in & neemal oparaling moda

Exceeding the positve sommen-mode Bnit o 8 sings bput
Wil not change te phase of the cutpul: hoaeer, i both
puts excead the Emit, the culput of the ampfer will be
{oecad o & high stata.

The amplfier will operats with 8 commonnode hput voit-
age equd 10 the positive supply; however, the gain band-
width ang siew wate may be decresaed in tis condition.
\Whan the negative commonmode voltage saings to withia
3V of e negative suppdy, anincrease in input offset valtags
IRy GOou.

The TLO8T is Hased by a 2e0er rlerence which allows nos-
mal drouit operaticn o LAV powsr supplies. Supely volt-
ages bass than theae may resudt by lower galn bandwidth and
ahaw rate.

The TiD81T will drive a 2 k11 load reaistance o 10V aver
the fu¥ lemperatire renge of 0°C to 4 70C. I the amgifier
ia feced lo dive heavar bad currents, howewer, an in-
ceease o inpd offaet voltage may ocewr oa the negative
voltage swing and finally reach an active current Knit on
both pesitive and negatve swings.

Pracautions should bo takea 10 ensure that fie power gup-
ply for Theintagratad deceit never becomes reversad in po-
tasity or thal the usil B nol inadverisnlly instaiod backwards
ity & sodkel a3 s wnlierdled curentl surge thsugh the

Detailed Schematic

vie ©

reaulting fewad dicde within the 1C could cawse fusing of
e latomal conducton and resull in & doesioyed unit
Bocawne these ampifiers are JFET rathee fhan MOSFET
input op airps they do not requive special handing.

As with most amplifers, care shouki be taken with lead
dreag, corponent placement and supply decouplng in or-
dar 10 ersure glabily. For example, resistors from #ie out-
pul b an put shoud be faced with he body dose to the
nput © minirize “plck-up™ and maxirize the frequency of
e feedback pola by minimizing the capacitance Fom he
Bput to ground

Af{eadback pole ia crealed when the {eedback around any
angklior is registive. The paraliel registance and capad-
tanoe from tha lepul of the devos {usually the hwvaling b
put} to AC groured set the frequency of the pole. in many
nstances the lrequeacy of this pole B much geate than
the expected 3 d8 kequency of the closed kop gain and
oconsaquenty there I3 nagigble effect on stahifty magin.
However, if e feadback pole ia bess than sppeoximately 6
fines the expectad 3 dB frequency g lead capaditor should
ba paced fom e culput © the inpet of the op amp. The
value of the addsd capactine should e such that te RO
fer constant of thiz cgpacitor and e resRiance itparaliels
B geaater than o equal © the odginal feedback pole time
conglant

2

TLAVBXA-8
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]&National Semiconductor

November 1989

ADC0801/ADC0802/ADC0803/ADC0804/ADC0805
8-Bit yP Compatible A/D Converters

General Description

The ADCCBC1, ADCO802, ADC0B03, ADCO0204 and
ADCO0805 are CMOS 8-bit successive approximation AD
converters that use a differential potentiometric
laddear— similar to the 256R products. Thesa convertars are
designed to allow operation with the NSC800 and INS8080A
derivative control bus with TRI-STATE output latches directly
driving the data bus. These A/Ds appear like memory loca-
tions or £ ports to tha microprocessor and no interfacing
logic is neadead.

Differential analbg vcltage inputs allow increasing the
common-moda rejection and offsstting the analog zero input
voltage value. In addition, the vottags reference input can be
adjusted to sllow encoding any smaller analog voltaga span
to the full 8 bits of reselution.

Differential analcg voltage inputs

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

Works with 2.5V (LM336) voltage referance
On-chip clock generator

OV to 5V analeg input voltage range with single 5V
supply

No zero adjust required

0.3" standard width 20-pin DIP package

20-pin malded chip carrier or small outline package
Operates ratiometrically or with § Ve, 2.5 Vi, or
analag span adjusted voltage reference

Key Specifications

m Resolution 8 bits
®m Tctal error +%4 LSB, +¥ LSB and +1 LSB
Features ®m Conversion time 100 ps
® Compatible with 8080 pP derivatives—no interfacing
logic nesded - accass tima - 125 ns
® Easy interface to all microprocessors. o operatas “stand
alone”™
Connection Diagram
ADCODBOX
Duakin-Line and Small Outline (SC) Packages
&1 . 205 Vi (OR Yier)
e £ 19F-CLKR
Tt 18p= D20 {LS8)
CLX N4 1708t
e B 16082
vfer—{& 15 =083
T o e 14f—084
AGNG=4 % 134085
‘x‘mrﬂ” ki 128058
DeKD~{1a 11§~ 037 {NSB)
DTSR

See Ordering Information

Ordering Information

sIsleAU0d (/v @jqnedwod }dﬂ 1d-8 50800AV/¥0800AV/€0800QV/Z208000V/10800AY

TEMP RANGE 0'cC TO70°C 0’C TO70°C -40'C TC +85'C
+% Bit Adjusted ADCO8S01LCN
ERROR +% Bit Unadjusted ADCDE02LCWM ADCOS02LCN
+14 Bit Adjustsd ADCQS02LCN
+1Bit Unadjusted ADCO8M4LCWM ADCOB04LCN ADCOB0SLCN/ADCO8MLC]
PACKAGE OUTLINE M20B — Small N20A —MWolded DIP
Qutlinz

250w s a rog sterad trackmark of Zézg Corpe
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Typical Applications (continued)

Digitizing a Current Flow
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Typical Applications (continued)

3-Decade Logarithmic A/D Cenverter
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Functional Description (continuad)

+ V4 LSB from tha idesl canter-values. Each tread itha range
of analog input voltage that provides the same digital output
code) is therefore 1 LSB wide.

Figure 2 shows a worst case emor plot for the ADCCB01. All
center-valued inputs are guarantsed to produce the correct
output codes and the adjacent risers are guarantsed to ba
no closer to the center-value points than +%4 LSB. In other
words, if wa apply an analog input equal to the center-value
+14 LSB, we guaraniee that the A/D will producs the correct
digital code. The maximum range of the positicn of the code
transition is indicated by the horizontal arrow and it is guar-
anteed to be no more than ¥ LSB.

The ermor curve of Figere 3 shows a worst casa error plot for
the ADC0802. Here we guarantea thst if we apply an analog
input equal to the LSB anslog voltage center-value the A/D
will produce the correct digital code.

Transfer Function
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Neaxt to each transfer function is shown the coresponding
ecrar plot. Many people may be more familiar with error plots
than transfer functions. The analog input voltage to the A/D
is pravidad by either a linear ramp or by the discrete output
staps of a high resolution DAC. Notice that the emor is
conlinuously displayed and includes the quantization unoer-
tainty of the A/D. For example the amor at point 1 of Figure 1
is +¥ LSB because the digital code appeared ¥2 LSB in
advance of the center-valua of the tread. The error plots
always have a constant negstive slopa and the abrupt up-
side staps are glways 1 LSB in magnitude.

Error Plot
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FIGURE 1. Clarifying the Error Specs of an A/D Converter
Accuracy=10 LSB: A Perfect AID
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FIGURE 2. Clarifying the Error Specs of an A/D Converter
Accuracy=+14 LSB
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Transfer Function
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Error Plot
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FIGURE 3. Clarifying the Error Spacs of an AID Conwvertar
Accuracy=+12 LSB

2.0 FUNCTIONAL DESCRIPTION

The ADC0801 series contains a circuit equivalent of the
25BR network. Analog switches are sequenced by succes-
sive approximation logic to match the analeg differanca input
vaoltage [V, — Vi {-llto a correspending tap on tha R
network. The most significant bit is tested first and after &
comparisons (84 cleck cycles) a digital B-bit binary code
{1111 1111 = full-scale] is transferred to an output latch and
then an interrupt is assertad (INTR makes a high-to-low:
transitisn). A conversion in process can be interrupted by
issuing a second start command. The davice may be oper-
ated inthe free-running maode by connecting TNTR tothe WR
input with TS =0. To _ersure start-up under all possible
corditions, an extemal R pulsa is requmad during the first
powear-up cycle.

On the high-to-low transition of ths WR input the intarnal
SAR latchas and the shift register stages are reset. As long

in a reset state. Conversion will start from 1 to & clock
periods after at feast one of these inputs makes & fow-to-frigir
transition.

_ asthels inputand ! ’L‘vapuLcemaxnlaﬂ theA/Dwill remain

A funclional diagram of tha AD converter is shown in Figure
4. All of tha package pinouts are shown and the major legic
contrel paths are drawn in heavier weight lines.

The converter is started by having TS and WR simulta-
neausly low. This sets the start flip-flop (F/F) and the result-
ing “1" level resets the 8-bit shift register, resets the Interrupt
{INTR) F/F and inputs @ “1” to the D flop, F/F1, which is at the
input end ofthe 8-kt shift register. Internal clock signals then
transfer this "1" to the Q output of F/F1. The AND gate, G1,
combines this “1™ output with a clack signal to provide a reset
signal fo the start F/F. If the set signal is no longar present
(eithar WR or CS is @ 17 tha start FiF is resst and the 8-bit
shift register then can have the *1" clocked in, which starts
the corvarsion process. If the set signal were to still ba
prasant, this reset pulse would have no effect (both autputs
of the start FIF would momantsrily be at a “1” level) and tha
S-bit shift register would continue to be held_in in the reset
mode. This logic therefore allows for wide TS and WR
~ signals and tha canverter will start aft=rat Isast one: ofthese
signals retums high and the intemal clocks again provide a
raset signal for the start F/F.
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