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Abstact

All of the changes in the status of the power AC 1line in
many forms have the affect toward the electric machines such as
medical instruments, communication system and so on. For the sensitive
devices when there is the noise {n the power line it will effect the
performance and function of the devices which cause the wrong
operation of the devices and will lend to the damage in theé system.
So it has to inspect the status of the line in order to find the
protected method before the demage will be occured.

This project is the application of Forth Microcard as a
monitor for checking the stetus of the power line and will display the
status by a monitor of computer.

The inspection can be devided to 4 types as follow

1. Inspection of the amplitude of a power line.

2. Inspection of frequency of a power line.

3. Inspection of emplitude and width of power surge.

4. Inspection of emplitude , width of spike and also count

the number of spikes within set peroid of time.
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A1 MEANS ML 1 (MEMORY MAP 1) Tunnsdt 148 w¥ulaying

{ o (o d o
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uar 1034 il usw wFo Bwion Syainimod (EPROM EMULATOR) §iontatd maus
o1ee fis 1FFF  (fiofifomnafidioomisds  domnaseandeuvounsy  TufialaTes
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mMia uazaegnﬂau1wa§1ﬂ aonlwd Tae (COMPILE CODE) fiadreguann 1034 Tan
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LK2 " b 8 -~ c, b-d

X000 [ "W S B

LK4 W a3 b-c,d-ce

MAP | 1C3 RANGE | IC4 RANGE LK1 LK2 TYPICAL USE

1 0400-1FFF | 0100~03FF A-B D-E | A-B C-D Target 1K RAM 7K EPROM
2 0800-3FFF | 0100-07FF B-C D-E | A-B C-D Target 2K RAM 14K EPROM
3 2000-3FFF | 6100-1FFF c-D A-C_B-D Forth Compilation ,
3 0100-1FFF | 2000-3FFF c-D A-B C-D Target 7K EPROM 8K RAM

Link LX3 configures socket IC3 for various EPROM types as listed below:

DEVICE SIZE LK3 COMMENTS

2732 4K x 8 BE-C

2764 8K x 8° A-B Requires memory map 2, 3 or 4 f;
27128 16K x 8 A-B Requires memory map 2

Link IX& configures socket IC4 for various RAM and EPROM types as listed

below:
DEVICE TYPE K& . COMMEXTS
6116 2K x 8 RAY ¢-p
6264 8K x 8 RaM B-C D-E
2732 4K x 8 EPROM D-E
2764 BK x b EPROM A-B D-E Requires memory maps 3 'or 4

zﬂ 2.3.2 1 MEMORY MAP 1-4
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LINK DEVICE SETTINGS COMMENTS
el D Memory Map 3 *
L2 A-C B-D
1X3 A-B 2764 EPROM type
| LK4 6116 ¢c-D '
6264 B~C D-E
2716 Eaulator D-E Write Fnable to LKS pin C
2732 Ewulator D-E Inhibit to LK4 pin F
2764 Ezulator A-B D-E
71 2.3.2 9 LINK SETTING
(1
me1 | me2 | mes | wes
FFFF
R65F12 ROM (FORTH Rernel)
-~F400 -~ -~ - 7 V4
/ Resewe(//
t 3FFF= - - - / / /
1c3 IC4
- 2000~ - - - / 1c3
IC3
--0800- - - - -1 ICh 1c3
- 0400~ ~---- 1C4
1C4
--0100- - .- -
RE5F12 RAM (System RAM)
.. 0040-- =~ - - hd
ooto V4 7
Reserved
~-001F- -~ -+ / /
R65F12 1/0 Ports and Registera
0000

;,1] 2.3.2 B

' t

UBREATHEIBIRUILAIIINING

L
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SUPFORT
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‘ ESSEX
DATA ACA FORTH
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MEMORY MICROCARD
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SIGHAL . PL3 D-TYPE
TX TQ VDU 1 3
SIGNAL GROUND, 2 7
Y FaCiv VOU 3 2
Pin Number Direction Function
2 Output Transmitied Data
3 Input Received Data
4 Output Regquest To Send
5 Input Clear To Send
6 Input Datz Set Ready
7 Signal Ground
8 Input Data Carrier Detect
20 Output Data Termina! Ready
22 Input L Ring Indicator
COMPUTIR } " comMmTER:
DLSCRIFTION  PIN PN DESCRITTION :
TRASSMIT DATA 2 Y_‘ Y TRANSMIT PAT4 R
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9. ACA (ASYNCHRONOUS COMMUNICATION ADAPTER)
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‘ o 1 A o [ 3
n Tuarrdn sesmaderoTeninelulnreoitnimed fnbts  lularnide

<START'

Uy XON-XOFF PROTOCOL

SET SCREEN,
DEFINE R-Z,
DEFINE XON-XOFF

SET SERIAL PORT --> #1
SET SCREEN --> #2

KEYBOARD

NO

YES

0/P FROM KEY
TO SERIAL FPORT
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©

FULL TI/P
BUFFER

PAUSE = TRUE

OUT XOFF TO
SERIAL PORT

DISPLAY
DATA ON SCR

ERIAL I/
BUFFER EMPTY

NO

OUT XON
TO SERIAL PORT
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A, Tdsunsunlsasansenlvslylasnaunltaninudatsn Wlasnisa

10 REM dump terminal example

20 ' set screen to black and white text mode

3o and set width to 40

40 SCREEN 0,0: WIDTH 80

50 ' turn off soft key display; clear screen;

60 ' make sure all files are closed

70 KEY OFF: CLS: CLOSE '

80 ' define all numeric variables as interger
30 DEFINT A-Z

100 ‘'define true and flase

110 FALSE=0: TRUE= NOT FLASE

120 'define the XON, XOFF characters

130 XOFFS=CHRS(1¢ : XONS=CHRS(17)

140 'open communications to file number 1,
150 '300 bps, EVEN PARITY, 7 data bits

160 OPEN "COM1:1200,n,7.2,CS,DS.CD" AS {1

170 'use screen as a file, just for fun

180 OPEN "SCRN:" . .FOR OUTPUT AS 2

190 'turn cursor on

200 LOCATE ,,1

100 PAUSE=FALSE: ON ERROR GOTO 9000
180



500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
8999
$000
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' send keyboard input to com line
BS=INPUTS(1l): IF BS<>"" THEN PRINT #1,BS;
"if no chars in com buffer, check key in
IF EOF (1) THEN 510

'if buffer more than 1/2 full, then

' set PAUSE flag to say input suspened,
' send XOFF to host to stop transmission

IF LOC(1)>128 THAU PAUSE=TRUE: PRINT #1,XOFF;
'read contents of com buffer

AS=INPUTS (LOC(1),#1)
'get rid of linefeeds to avoid double spaces

' when input displaved on screen

LFP=0
LFP=INSTR{LFP+1,AS$,CHRS(10)) 'look for LF
IF LFP>0 THEN MIDS$(AS$,LFP,1)="": GOTO 630

'displav com input, and check for more
PRINT #2,A$;: IF LOC(1)>0 THEN 570
'if transmission suspened by XOFF,
' resume by sending XON
IF FAUSE THEN PAUSE=FLASE: PRINT #1,XONS;
'check for keyboard input again
GOTO 510
'if error, display error number and retry

PRINT "ERROR NO.";ERR: RESUME
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3.1 2937ULILTI8U (VOLTAGE DEVIDER)

Vim

Rl
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Esﬂs Vout to interface part

71 3.1.1
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Vout / Vin = Rt / (R‘ + Rz)
1 /7124 = R‘ / (R, + R))
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gon W R, =1 Tovy  wae R, = 123 oty upeammudideinnar
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PBO RESET POSITIVE SPIKE
PB1 ] RESET NEGATIVE SPIKE
PB2 RESET POSITIVE SURGE
PB3  RESET NEGATIVE SURGE
PB4 * ENABLE WIDTH OF POSITIVE SPIKE
PBS ENABLE WIDTH OF NEGATIVE SPIKE
PB6 ENABLE WIDTH OF POSITIVE SURGE
PB7 ENABLE WIDTH OF NEGATIVE SURGE
PE@-PE3 DECODE A/D ADDRESS,START, ALE
PE4 CLEAR OVERFLOW OF POSITIVE SPIKE WIDTH
_ PES5 CLEAR OVERFLOW OF NEGATIVE SPIKE WIDTH
PE6 SHOW OVERFLOW OF POSITIVE SPIKE WIDTH.
PE7 SHOW OVERFLOW OF NEGATIVE SPIKE WIDTH
PGD-PG7 OUTPUT OF A/D CONVERTER

PF@-PF7 « OUTPUT OF WIDTH OF SPIKE,SURGE(+,-)
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MAIN FLOWCHART

INITIAL FORT AKRD
RESET DATA

PRINT DATE$,TIMES

? SUB#1

CHECK LINE VOLTAGE
FREQUENCY AND
STORE IN MEMORY

PRINT OUT LINE

VOLTAGE,FREQUENCY
/
-
CHECK SPIKE 1@ TIME SUB#2
/
\
CHECK SURGE SUB#3
N\
NO

SUB#4

YES




SUBRQUTINE FLOWCHART (SUB#1)
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CLEAR PE,FB FOR INITIAL PORT
AND ERSET PEAK DETECTOR

SEND CODE TO TERMINAL TO

FRINT DATE$ AND TIME$

|

CHECK LINE VOLTAGE

1

PRINT LINE VOLTAGE

STORE JN MEMORY
FOR FURTHER CHECK

l

CHECK LINE FREQUENCY

Y

PRINT LINE FREQUENCY |

STORE IN MEMORY

FOR FURTHER CHECK

CHECK SPIKE (SUB#2)
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NO

Y£S

CHECK SPIKE + WIDTH

'PRINT OUT TIME$

AMPLITUDE,WIDTH

NO

YES

CHECK SPIKE - WIDTH

/

PRINT OUT TIMES$
AMPLITUDE,WIDTH

SUBRQUTINE FLOWCHART(SUB%2)

12 TIMES

CHECK SURGE (SUB%2)
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CHECK SURGE + WIDTH

l

PRINT OUT TIMES$

AMPLITUDE,WIDTH

CHECK SURGE - WIDTH

A

PRINT OUT TIMES$
AMPLITUDE WIDTH

CHECK LINE VOLTAGE
AND FREQUENCY (SUB#4)

SUBROQUTINE FLOWCHART (SUB#3)
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NO

PRINT TIME$,LINE VOLTAGE

SUB-ROUTINE FLOWCHART (SUB%4)

STORE IN MEMORY
FCR FURTHER CHECK

THANGE IN FREQ.

PRINT TIME$ AND
PRINT LINE FREQEUNCY

STORE FREQUENCY FOR
FURTHER CHECK

RETURN TO SUB%#2
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® VARIABLE VOLT
® VARIABLE FREQ

t MS § DO 5 © DO LOOP LOOP i

$ ADC [ HEX ] PE C@ F8 AND OR PE C!
PE C@& 8 OR PE C! PE C@ F7 AND PE C!
1 MS

PG C@ ;

i INITIAL [ HEX ] PE CQ CF AND PE C!
PE C@ 30 OR PE C¢
PE C@ 3F AND PE C!
PB Ce F3 AND PB C! i

»

t JPRINT S->D < # 46 HOLD % #> i

t STARTV [ DECIMAL 1 © ADC 52 % 31 / DUP
230 > iF " OVER VOLTAGE VRMS= " DUP , ." VOLT) *
ELSE DUP 210 < IF ." LOWER VOLTAGE VRMS= " DUP ., ," VOLT! *
ELSE DUP ." ACCEPTABLE VOLTAGE VRMS= " DUP , ," VOLT! "

THEN THEN VOLT ! [ HEX 3] j

:+ STARTF [ DECIMAL ] 2 ADC 2670 + 5 % 28 / DUP
" PRESENT FREQUENCY= " ,PRINT ." Hz *

FREQ ' [ HEX 3] 3 .
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¢ RSSP+ [ HEX 1 PE C@ 40 OR PE C!

PE C@ BF AND PE C! 3

: RSSP- [ HEX 1 PE C@ 80 OR PE C!

t SP4WID

+ SP-WID

1 POSP [

PE C@ 7F AND PE C!

[ HEX J PB Ca@ @1 AND 4

@ > IF .” WIDTH OF SPIKE+ > 25.6 MICRO SEC, "

PE C@ EF AND PE (!

PE Ca@ 10 OR PE C!

ELSE PB C@ EF AND PB C!

PF C@ [ DECIMAL 3 ," WIDTH OF SPIKE+ = " ,PRINT ." MICRO SEC, "

[ HEX ] PB C@ 10 OR PB C! THEN j

£ HEX 1 PB C@ 02 AND

@ > IF ." WIDTH OF SPIKE- > 25.6 MICRO SEC, "

PE C@ DF AND PE C!

PE C@ 20 OR PE C! -

ELSE PB C@ DF AND PB C!

PF C@ [ DECIMAL 1 ." WIDTH OF SPIKE- = * +PRINT ," MICROSEC "

[ HEX ] PB C@ 20 OR PB C! THEN ;

DECIMAL ] 6 ADC 46 % 18 / DUP

50 > IF ." PEAK OF SPIKE+ = " , ," VOLT " RSSP+ SP+WID THEN 3
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NESP [ DECIMAL 1 5 ADC 46 % 1S / DUP

50 > IF .,

RSSU+ [ HEX 3]

RSSU- [ HEX 1]

SU+WID [ HEX 1]
PF Ca [

{ HEX 3]

SU-WID [ HEX 3
PF Ca [

[ HEX 1

POSU [ DECIMAL

5 > 1IF ."

NESU [ DECIMAL

5> IF ,»

SIGNAL 12 © DO

" PEAK OF SPIKE- = *" , ." VOLT " RSSP- SP-WID THEN

PB C@ 94 OR PB C!

PB C@ FB AND PB C! 3

PB C@ 98 OR PB C!

PB C@ F7 AND PB C! ;

PB Ce@ BF AND PB C!
DECIMAL ] .” WIDTH OF SURGE+

PB C@ 40 OR PB C! ;
PB C& 7F AND PB CI
DECIMAL 3 ." WIDTH OF SURGE-

PB C@ F® OR PB C! i

J 4 ADC 46 % 19 / DUP

PEAK OF SURGE+ = " , ." VOLT

1 3 ADC 46 % 19 / DUP

PEAK OF SURGE- = " , ." VOLT

POSP NESP LOOP POSU NESU 3

"

[ ]

" < 'N MS "

" o N ." MS "

RSSU+ SU+WID THEN 3

RSSU- SU+WID THEN 3

.
?
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¢ CHK-V [ DECIMAL 3 © ADC 52 % 31 / VOLT @ 2DUP -
5 > IF ." HIGHER THAN THE LAST RECORD, NEW VRMS= *
SWAP DUP . ." VOLT " VOLT ' DROP
ELSE SWAP 2DUP ~'5 > IF ." LOWER THAN THE LAST RECORD, NEW VRMS= *

DUP . ."™ VOLT " VOLT Y DROP THEN THEN ;3
¢ CHK-F [ DECIMAL ] 2 ADC 2670 + 5 % 28 / FREQ @ 2DUP -
5 > IF ." HIGHER FREQUENCY , NEW FREQUENCY= *
SWAP DUP .PRINT ." Hz " FREQ ! DROP
ELSE SWA# 2DUP - 5 > JF ," LOWER FREQUENCY , NEW FREQUENCY= "
DUP .PRINT ." Hz " FREQ { DROP THEN THEN ;
t CHK-POWER CHK-V CHK-F ;

¢ RUN INITIAL STARTV STARTF BEGIN SIGNAL CHK-V CHK-F AGAIN j

400 AUTOSTART RUN



_74_

ynfl 4

DINRADIUALHANITNNRSY

a o o )
1. Mmnasedduun  SaufheaTutasanalydudnen i VRowanudy
v £ Vo ¢ ° o o ) o
g Tendnduimuae Lonaeenear  waewaf I Bewnsnirewinemaiinaedngn
o u‘ "W B o o J !
T smaamsanadatisseninsidumieans  uaein M lunrs e lu
. J
mrauan ludnae TurunTan T adoun1at
v (-] L7 ‘ o
NNITNARDININAT 1ﬁn1n17nﬂaoovﬂﬁnm1tawnwnmaodoQTLowgv

[+ |(’. c’n C;I’ 3 o t g
waelinfinafinunduwnifiosn1TnI a0 1ﬂNﬁﬂ17ﬂﬂﬂOGﬂﬂW01ﬂu

8

AMAR (Hz) - 1padhyn (VoL T) el Hz) et oLT
48.0 .41 49,6 2.23
48.2 .70 49.8 2,39
48.3 .79 50.0 2,63
48.4 0.92 50.3 3.91
48.5 .99 50,5 3.18
48,7 ' NN, 50.7 3.42
48.8 1,35 51.1 3.79
48.9 1.36 . 51.4 4.13
49,0 1.58 . " 51.6 . 4,44
49.1 1.68 52. 1 4.95
49.4 2.00 52.2 4,96

A\l l J c’a ‘ IJL.!'
ﬂTWﬂHﬂﬂOﬂ?ﬁNﬁnwuﬁTBﬂQWGﬂQWNﬂDuwnuaBﬁﬂﬂ1LOWﬂHﬂ lﬁuﬂﬁu
/

.

/
\-



_75_

T pewes = pwsessomns T 4 yl.oiprg: 12 seasssitsiiiTTNg
T e s t ¥ e H i Tty 1
Lid-H Tt "pe g 19w D w1 1 T T 1T T Tt et
=t e v T S SO MRS & R s wa Tt $ 3 T TIT + T T
I 1 T t I + 68 vowns
< ++ + o sauseunre sy T T i e ae »e a e muat
e T rowas ruat tHr T 17T . on m 1 t 11 T +
1T sons T T T 13 TS o ottt
rmow T 53 t i35 B Ew: T = pab: T 11
e T T
T T T  Bao T T bt T
it T T o i ITT T e e s T aas,
et T o s > I 1 T 1200 B os b bu
13 t 1T T 13 1t
: 3T 1 1 youna: e T
T = TTIT TT jansnnverne 1 T T T e ittt
i o T 3 3 Tt t et +
3 T "o s: 2 i G T X ~— ssRenana: Y
Y T I o owveas:
T T 4 ~t
- T + = — T 3
I > ; T " T >
++ re wwwwr 3 it 1 T T —
T T T
yy i T =T T T
mas T T = -t T 1 T e T
BT it X reRRaREsD -1t T ot i Y 1 e T
T T T * r be: et 8 Sowwe o1 ot *
T+ T
bt b i senas T T
e Tt T T T 3 e e T 34 bosui 3 1
T s ou I tt T > : T
it T T : : wna o
¥ t O
) 00 B Be & i FOwD PR S S BY T 1 T >t T : T e
(oo ¢ T ran t
+ T et i > e r Jown w508 5w mea suat
~ T o
T T e T T - T 1
I T ros Y T T
T rewy s T S rwwa R, T T
+ o T n o be e
e oaa ~ : T -
Tt T 7 n Ty
T z T 1 v
T o oo ws ae T + th
iy as T TT T ot
T T * - :
T o s S aam ¥wy vas T T T = mnet T >
T T tHT e n uwas s LS Peno s wat
+ T + Tt T T . Iy
+ o T T T :
T it vos T T T ron b
T3 THT 308 o1 T z : T T : T
o 1 T reeanss sa 1 T T n t o Bt e ruw iy
+ T T 1T T T n =T = t
4 + SHT
T T 1 T NS T T na oIt T T T
- T S T L BB S R €D TR & Sua; = e mat Tt FDS Do suwes
- e s 0w Bat > = ey ous 1 1 T Tt
t + ¥ I T T T T et
T T . T " e T T e . 3 " UU Do S b e
T 1 T T T IRsascconaan: % 1 T Tt S
15 3 oA BRELS B T T STt 4 t T 1 I it
T T T Tttt T s 2 Commey n
+ o T v
T T t e 3
T = ST T i T T ~
T T tett Tt N snas T T = 28 e e
e Baan e e . t oS ona e +r T 7 Tt an
HT i : (s S T s T e
laans T +t N e e maw: o
t i anaw: T T TN T Tt T
+ T 1T T T roatNGEhT s aet T T
T t a3 T DS e B Ame! x -
T T + v
T T IT % T ~
t1 Tty T s T T "N t : T
1 mamt aeansabens: 1t Ibans RSt T T a0 ra s
T  pevERay 8Os rt ST T + T T = 7 T
1 T THIT . g g
; : T T 40 85 neY
+ TTH it z T pams T
T BRs I ANTOERESER 21 reai o T T 1
T 1 T 1 o Tt : s T
=+ : e : o1
T :
T s T 1 ow s ewai Fre vewel T T
T = ’ e T T e t T T
T+ —Ht T T T N it T
+ T t X v
T T T TN T
T T T 1 T t bay T
1 e T v T t =317 T 1+
T t s s T Iy < TITHT T it T
T :
+ T T I Tt Hr T > 253 v vassen: rn poSen Ayt
t 3 +t e b o t 11 t T T e T 3
+ + T " + Tt % i
3 T pai t >t 1 T TIT o
T T T T T t $ T Y pa T T T
+ rapoa " I ETATRNA R yvS ™ 6 o
o T 17 T + T + 1t NIt
+ T : 1 1 3 jrung pec: T T NG T Y
t T
T T +
T an v T T T =
+ > 1 7 11 -t =+t £
T +T T 7 Tt 1t M%H
T Y T T T : et
Y awnas s Ty et
o T 1 ans TR T
al T Tt o a Basen $ T e auTin
Tt T - T T Tty t T
T
m . T vai T T iy T
T 1 wonave T t T T >
++ 1 T 1 IFvaEBen: " T
+ T T
Y o T + oy va.
e T + e aring " T T iunsoone: T2e o e T
oan nn T t T s T L e e T
it it T T T Tt T T $ e
3 : :
Y T T T T
1T T 3 rese soat: T T 1 ik osnns T et T T i5a80ma:
0t 13 T T 1 InRRE BADS T 1 e e Sawse Ko as
T i ¥ T 1
i : T T 1T t
mas: T
T T e
T T T
INQEESAERE NSRS bunas Tt o1 + rani
s + ve et
e T i T Tt H
T 1 T4 Y Ao by T raau;
T 1 T Tt maas
T T ot
t T T + it
T + rame saus T T ; +
T : ro 1 T : +
¥ i T >0 s T T
+ + T t Tt T

e

4

<)
HINANHAN

J v

v
MIWHLANIANHANNUTS




_76_

© o o ‘ 3 d ' o ﬂ. (3
2, ﬁWMTUﬂW?ﬂﬂﬂOGﬂOO?OQTWﬂﬂlﬂﬂlWDT ﬁ@lﬁﬂ?OQTLﬂUﬂ?HTOﬂuQOQﬂlWOuW

o { o o ' ew ' { d
T4 lun95 varedua o LlSaudnsia viudrond Euoaludun s Tumun Ty WANTT

\
N

F0e

naos  Setemo Tl

AC i/p (Vrms) V o/p (V.)
’ 198 2.28
220 . 2.54
1 242 Z,80

v é 3 {°
3. MINAAD9TadeITImmInTtea R - Feldlefiued  7alsses  uae
o v ) é v de
7415374 Tonldmnadeden iy 12 wwnnetdian uatfoudnyaiadiadag

-4 & da O A RENMNAY Y
muﬁﬂﬂWOQTTNTuﬂLWlua (MONOSTABLE) nuﬂ1ﬂ11unﬁ1omaowaémﬂoﬂﬂu

AN 9109 lDWﬁHﬂQWﬂ 7418374 ﬁwuvuqn ) ﬂ??ﬁﬂ%ﬁﬁﬁao
i/p ﬁﬂé (Us) @8 Q7 Q6 Q5 Q4 Q@3 Q2 Qi o/p U9 74374
25 1 1 BNSI1" 2D P, 0% 0 248 24.8
29 1 1 1 2 9 1 9 0 228 22.8
18 1 1 2 92 2 1 0 1 197 19.7'

15 1 o 1 0 1 8 0 1 169 16.9
13 1 6 0 0 1 1 ) 1 141 14,1
10 2 1 1 1 1 0 1 1 122 12,2
8 9 1 1 1 9 1 1 91 9.1
5 2 09 1 1 @ 1 @ 1 53 5.3

;




...77._

o { v o , a
4, AITIARBITENIIRTNTEANNG 50 1Bfm uumend 1ﬂn1n11ﬂau5mm1maugn
{ o g0 ) d g d
w5 Tan finnadidienfiu vigoamies wammaaefild  aifiuing
o {8 { My o v o o g v
MNe 50 L3R ﬁmmﬂmLowngnn1ﬂaeumu1ﬂuaﬂnQﬂ nﬂkunﬂ15unaa1ﬂtawngnu
- v 8 P o - o 1 o G o
mmindn  daliTSedesiinmTuiuude e Tt a GRY) Vi lifgguennad 5o

{ o 4 o ) Y] &
137W NlaqﬂwnﬁaﬂﬂQﬂ Waﬂanﬂaaﬁlﬁuﬂﬂmaiﬂu

ﬂaﬁuﬁﬁuwn (Hz) 30 50 500 1K 5K 100K

TUINYY o/p (V.) 4.0 D.02 4.4 5.0 5.0 5.0

\

8 X v v o { o ) o
nﬂuﬂ1n1ﬁu1ﬁwaﬂqfﬂﬂﬂjquﬂ 50 139m AWOANAIT uﬂﬁqﬁﬂq Q ﬂﬁﬁmqu

t

»
floIN1T

o 1 3

5. NTNAADITD99RT IR0 97 11 2937 ludniifidnuneadefn v sn
" awnane sdgyu W wan1InaRoof IS efidnuneadetn  wihoariamuinteor Tl
a1u17n¥n3161u7oﬁu@oqaﬁm71a5u1ﬁ Y TeediSnTn1TanT0 TESULT 9
mnlndBaeiiufidnoanaans “Tunf 8 Seufuwainanantld e Sedd 100

‘ VU 1 d » [} '
nimddwed  mumilalon  nwadienann  wane i ldednetaian 31 1ales

o o o ) a "o 0 8 o { o v oo
ity Sinveuwad lnmanaifundafisebin . Tineaslie funamed  143udgnafis

4
o

G TuTensianfun (TRANSIENT) Y&



-78-

as 8
6. 29arulasdgguoniaont fuasnoa PMNMINGFDY  IITTINNINNG
|4 c‘a a" J ] o 85
frTuvunTaiioudn Tingn nﬁﬁuﬂaoﬁmm1m1utﬁu1umﬂu N1 NIUIINMNY
aradon wudt ioflow 88w Tieartimulas udd3noa- Honyo

.4 aX v oa & . o ' { ) °
L@1MmaIN LYK Tuﬂﬂngnmao Worsaregn T Toedn  windenmibramlise
) o ‘ A g u' [ v
nouuwueiweTiaN R ldeonuuuuara¥iedu ok anTIREeuAIEMAY nT

, Y a atl a 4 o Mo % ) ¢
wlasanguin  (Refiefewatatn  wazile litiniTidmest  wmn 191MUNTD4D
o Dd ﬂu o b 1 ) ’ 13 Lo i (-] d } [
W I 7 8 S liwiven  dlkivadedmeufiidannnisdiuae a9 TuunTa

o o o WM 8 ot &
%en1ﬁunwwﬁﬂu1Lwannn17uﬂ1mmawmwa1ﬂuag

v



-79-

unh_5

é
39 ATy

4 - o ¢ { & {
TaT99uil lﬂﬂﬂﬁ?uﬂtaﬂﬂaiﬁ 1uTnsnida u1ﬂiuqn41itﬁuuautna7

33 1 a' D: ‘ -1 A h.
AMMTunT T AN W I nowaLnnmumaoﬁqnnuWuﬂ11u1au TaefimTimuiinen

: : su_ o O b v o J v
nnTarsemludnis@nufiudy FamaewIani il flanefidnfans IdFunrsudle

]
a. b <=1 Lt [ ] o ( o ‘
Taroemlud  1éTnstamnTaetiiowet inotvos ulnsrorinimed wifluduuanoua
fnsasasey uaenIeuaa199 unums 14 LED (fudmuanwa  Serduluaresu
AL o «* o a‘g 8.
furiow wardinnsinn Tusunsa WilseAngamanBeiu TunaimTudle uazeonuuy
& o ] o o° { v { [
29378 LanmsoRadiuusinen §19Hua0ar8umad s Tumansaadudoga tulntad S
LI ) a'g 3 e W } 2 o Dz
g nngeiy  Felumsoonuuniida TUTunsy uaen19a51929398 Lannsofinatu
'ﬁa' ' e o > oy e L & 1Y 4 P
TittuiSosdintan (FoeanfiunaiFosfidostimsfineduntanainonun Sei I l4
: o 8 o4 : oM ) 9 \ ™ 'Y
v llreeenfls SnnsiSostnaiFos  AluldiuieBotanlatfouteld tdn  (Renfiy
{ . v ° s
fograalud S lEmsduedr v lughemnnenduangs
%3 f 4 ° P '4 o
A wSfuTlsunsumsnsisdomin - doainiTidoudienendods 809N
0 ¢ ¢ o { v & DN A 8 »
trnieds udarmide 1w dienetfua  dotin SedostFutinsdine L fiendy
(& ' oS 1 » o o 2 ' agﬁ { v
Ay radedl Inyl 1ﬂﬂﬂ1ﬁﬂﬂ11ﬂ§Lﬂﬂ?ﬂUﬂ1v1uu1ﬂ0ulﬂﬂ neliduiwsne wWods 3o
v; r-J 1] a‘ L] o ] [ 1] " duba
diunmagedsn Solihiufueraslumn SmTununsniadetn  uideds  Afdod
fo Luu1z§1n¥uowuﬂ1uqudwen e lgmdesaen 1ﬁa§uiuiau1un11n1nqu
{ {0 ° v 1 o ) ’ 3 %
FATAN99 1ﬁn101u1ﬂaﬂneﬂtuu1v§1n7uqnﬁ1uﬂ77um1on a1 TaaTauan
i & ﬁ o o :}a’l a\1 uba:o.b flu
mywodsiy  iiunwreoatnimatSnuumiiof luen i fnly SuFudfiu Faiubinun Tl
Fauadosordiaaweanms  lumahenuidnls Sesesunanldewls i duediof
v & v Lo F-4 ) s ° [ 4
doiu  AwmFudfRaaefnuniell limrdaf wngahandila  fiszaun

° { I'{ ' ' '
u1tawuaﬁﬁ1ﬂﬂieqnn1iowum1oﬁ 1éotisuwsuans

1& o nén a: uﬁda (& <
UNIUTDINIITO LAANTOUAANIIN nisenounuihia o tmas tdadny  n



~80-

fpin Tumsdumoonuuuinfioutn 1w 1ﬁa1u17nquﬂnsﬁﬁﬁd1 wSo iadetd
seylflunsoonuuy  Mliideewmainiefon i liuamsnsason i fumuss e
w§o 29391 Sonaaommusin Ty Thuota auntaiowtdiiuodeb usii ot
At uamnnsaoy adulatiey 5oﬁaoﬁn111ﬂ§ﬂuuﬂaod1qﬂn7u~

#1990 Wonneay i l%wamansasoubiaaielyle 293715 1annsefindiien  §14

&
¥ -4

TuThs oot anlng tﬁuvoqsﬁfanﬁuﬂaguﬁv wilumanasoy 1 ulidneann
£INA NN tﬂaoa1na11uqﬁwon waelseng

wad1 1 §av0eTnT o0l IomuamiseasdvosTazaom  (fufinwela
fio @wnsansrssaraneso sdgnn Wl Tad 1¢ ual IdT B onrsud lann1adiaung
109 Tl Tardfudng dofu orafimiEen 1t Teens i lynnsBound

W ltdhe  waninfionnmiTnsiasey



&z A ¥ o [y ¥ = = & 1 2 o £ ¢ v £4
enansiiluenansianulidmiumsldnuienisdnwwintu leugelviluldussloviaunism

Lidnsdilaeisdu Snviwvnuiilvidaudadiiont wazdesdsdedadivaaenaisynasaninisuiluly



ADC0808, ADC0809

National
Semiconductor

AtoD,Dto A

ADC0808, ADC0809 8-Bit .P Compatible A/D Converters

With 8-Channel Multiplexer

General Description

The ADC0808, ADC0809 data’acquisition component is a
monolithic CMOS device with an 8-bit analog-to-digita!
converier, B-channel multipiexer and microprocessor
compatibie control logic. The 8-bit A/D converter uses suc-
cessive approximation as the conversion technique. The
converler features a high impedance chopper stabilized
comparator, a 256R voltage divider with analog switch tree
and a successive approximation register. The 8-channel
multipiexer can directly access any of 8-single-ended ana-
log signals.

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

The design of the ADC0808, ADCO809 has been optimized
by incorporating the most desirable aspects of several
A/D conversion techniques. The ADC0808, ADC0809 of-
fers high speed, high accuracy, minimal temperature
dependence, excellent iong-term accuracy and repeatabi-
lity, and consumes minimal power. These features make
this device ideally suited to applications from process and
machine control to oensumer and automotive applica-
tions. For 16-channel multiplexer with common output
(sample/hold port) see ADC0OB16 data sheet. (See AN-247
for more information.

Features

Resolution — B-bits

Total unadjusted error — = 12 LSBand = 1 LSB
No missing codes

Conversion time — 100 us

Single supply — 5 Vpe

adjusted voltage reference

8-channel multiplexer with latched control logic

Easy interface to all microprocessors, or operates

*stand alone”

B Outputs meet T2L voltage leve! specifications

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

W No zero or full-scale adjust required

8 Standard hermetic or molded 28-pin DIP package

8 Temperature range —40°C to +85°C or —55°C to
+125°C

B Low power consumption — 15 mW

B Latched TRI-STATE® output

Operates ratiometrically or with 5 Vpc or analog span |-

5
Block Dlagram START  CLOCK
awan k!
( i ! END DF CONVERSION
o— i CONTROL & TIMING I "0 \nTERALPT}
! l
o - | 1 |
o——{ 8 CHANNELS } :
T ANALDG INPUTS — M ENG
o— swITCHES SAR. :
o 1 |
COMPARATOR
° | i TH
! PN 3-BIT QUTPUTS
ouTPUT
"o—rf | wateh [ ©
~ I i BUFFER O
oy
O l | 3
Jl SWITCH TREE :
| 1
aaDRESS j O—) | S {
© LATCH ] I i i
AND
ADDRESS  ©—  pecootn ] {
LATCH EnaBit I—'—- 256R RESISTOR LADDER |
1. _ | I
1 I R |
Veo  GND REF() REFI-) OUTPUT
ENABLE

TRi STATE® 13 a regrsrerds tragemark of Nationa' Semiconouctor Corp




Absolute Maximum Ratings (votes 1and2)

Operating Ratings (votes 1and 2)

Supply Voltage (Ve ) (Note 3) 65V Temperatore Range (Note 1) Trin=Ta=sTimax
Voltape at Any Pin -0.3vio(Voc +0.3V) ADCO80EZS ~-55'CsTa= +125°C
Except Control Inputs . ADCO82XETIY. ADCOS0BCCN,
voltage st Contro! inputs ~0.3Vto + 15V ADTIECSTCN —-40'C=sTos +85°C
(START, OE, CLOCK, ALE, ADD A, ADD B, ADD C) Range of Ve (Note 1) 45Vpcto6.0Vpe
Storage Temperature Range ~65°Cto +150°C *
Package Dissipationst Ty = 25°C 875 mw
Lead Temperature (Soidering, 10 seconds) 300°C
~
Electrical Characteristics
Converter Speclfications: Vec=5Vpe= VRE;:“ ¥ VRer(-)= GND, Tpyn=sTa = Tjuax and fcu'(= 640 kHz
unless otherwise stated. ’
Parameter Conditions Min Typ Max Units
ADC0808
Total Unadjusted Error 25°C =+ 1/2 LSB
(Note 5) Tamin 10 Tiuax +3/4 LSB
ADCO0809
Total Unadjusted Error 0°Cto 70°C *1 LSB
(Note 5) Twmin to Tamax +11/4 LSB
Input Resistance From Ret(+) to Ref{-) 1.0 25 kQ
Analog Input Voltage Range {Note 4) V(+) or V(=) GND-0.10 Vee+0.10 § Ve
VREF(+) Voltage, Top of Ladder Measured at Ref(+) Vee Vee+0.1 v
VRere)* VREF(-) voltage, Center of Ladder Veel2-01 | Vg2 |Veer+01| v
2 :
VReF(-) Voltage, Bottom of Ladder Measured at Ref(—) -01 0 v
Comparator Input Current o= 640 kHz, (Note 6) -2 +05 2 pA

Electrical Characteristics

Digital Levels and DC Specifications: ADC0O808CJ 45VsVec=<55V, —~55°C =T, = + 125°C unless otherwise noted
ADC0808CCJ, ADCOBOBCCN, and ADCOBOICCN 4.75 <V <5.25V, — 40°C = T, =< + B5°C unless otherwise noted

Parameler | Conditions [ wmin T 1yp [ max [units
ANALOG MULTIPLEXER
lorFis) OFF Channel Leakage Current | Veg =5V, Viy=5V,
. Ta=25°C 10 -200 nA
Tmin 10 Tax 1.0 pA
lork(-) OFF Channel Leakage Current { Vcc =5V, Viy=0,
Ta=25'C -200 | -10 nA
TM!N to TMAX -10 #A
CONTROL INPUTS
Viney Logical “1" Input Voltage Vee-15 v
Vine. Logical “0" input Voltage 15 v
gy Logical 1" Input Current Vin= 15V 1.0 RrA
(The Control inputs)
ingy Logica! “0" Input Current Vin=0 -1.0 pA
, (The Control Inputs)
fee Supply Current ~ foux = 640 kHz 0.3 3.0 mA

861
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