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DAFTAR KOMPONEN

Label Nitai
RiRi2Ris Rz 470 Q
RiRioRa1 R31 Ry 1000 Q
RisRi6R36 1500 O
Rpia 500 O
R:RyRs.e Ry Ris7R20R2222025 R2s Rao Rz | o2 QQ
35.
Ry RuRus 100 KQ2
Ras,RaRug 470 KQ
R39.30,Ru3-04 Ry7a8 470 Q)
Rps.7 5KQ
Rso 1K1 Q
Rsi-ss 20 O
Ci.GGCs 47u/16V
Cs ou/l6v
C9-10.C14,Ca1 47 /16 V-
Cii.Cis.Cio 470u/16V
Cy 10n
Ci2.5.C16.C18.C0 22001/ 16V
Diaz IN 4001
DZ12DZeDZs D7 51V
DZs;DZ:DZy 12V
TRi¢ BC 109
ICi1a LM 084
ICeyy LM 741
ICi245 74L832
ICis 741504

“r



ICio 741800
ICso uC 80Cs2
ICxy 74L8373
ICx; 2764K
IC-s LM 7912
IC-5 LM 7912
ICay IM 7812
1Cas LM 7803
ICs LM 7915
ICy LM 7815
RELAY 12V




G Ve 6 —

by

[Fal TN al @ B

W P | 2
Vel 1) e s

13 f)" %)

‘ Ris |
Ry - I
(Y oty
.'-,_._. [ _.,I_ \ LL » R |“ ' \ CL Ills ] I
.; W HE = - A “I’- - - -. -\.\) i

|l‘27

RAY \ 'cc
AN

| ]

. \

RS L
l+. 4 “'\J\;'\r:il.

VIR | S A
o Ve % = ')

i
:1!‘ LD :2 L VCC [
75! T
}_:_4] | [ ©n
s

]

AN KESELURUHAN SISTEM

FA SUPRIYANTO

0 13 JUNI 2001

= ot




Signetics LUA744/uA741C/SAT41C
Generdl Purpose Operational
Amplifier

Product Specification
Linear Products

DESCRIPTION FEATURES PIN CONFIGURATION
The pAT41 is a high performarcs opera-  « intemal frequency compensation 0. F, N Paskages
tional arnplifiar with hlgh open-locs gain, e Short clrcult protection S
mfdrzai comp::;sanon. hl:g:.l t?ﬂ';’"c’" « Excellent temperature stabillty
angs and exception era- q..,m,.m__
ture stability. The uA7a1 is shortcircuit- TN INPut veltage range ,.,,,,,,,,c g B
protacted and allows for nulling of aflset w7
valtage. W"-‘"“:;:‘-? T ._... ]—;wnur
QEFaET
ORDERING INFORMATION N
DESCRIPTION TEMPERATURE RANGE ORDEA CODE TGp JIEW S
8-Pin Plastic OIP -§5'C g +125°C pAZ4IN
8-Pin Plasde OWP 0 ta +70°C pATAICN
8-Pin Plastic O1F ! -0°C w +35'C SA741CN
B.Pin Cardip ~55°C 1 ~133°C BATATF
8.Pin Cerdip 0t +70°C WwA741CF
8-Pin 80 Qo »70°C HATA1CD
EQUIVALENT SCHEMATIC . . : 5

arrsgtr
-l
CARLLT AL Ay ‘-—a 3
"t Y { 35
L1 f L]
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Signercs Unesr Procucts

ProoucT Speciticalicn

General Purpcse Operational Amplifier

LAT41 /UATA1C/SATAAC

ABSOLUTE MAXIMUM RATIHGS
SYMBOL PARAMETER RATING UNIT
Vs Supply voitage
pATAIC x18 v
pATA +22 v
Pa lntarnal power dissipation
D package 300 mw
N packaza 1600 mvw
F gackags 1000 mw
Vi Qittarental input voltage el v
Vin Inptz valtage* £15 v
Isa Qutout short-cirsuit duraton Continuous
Ta Opetating tamperature fange
pATAIC 0te +70 *C
SATAC -43 10 +8§ 'C
pATal =55 10 +125 '
Tsrs Storaga temparaure range ~85 o +150 ‘C :
Tsow Lead soldering temperature {10sec max) 00 S
NOTE: '

1. Fer suéply veltagas ‘ass N4an 15V, the abschde maximum nput voHage i3 equal 1o Te surzy

vaitage.

DC ELECTRICAL CHARACTERISTICS (nAT41, pAT410) T, = 25°C Vg = =18V, unless otharwisa spacified.

RAT41 i EATIIC i
SYMBOL FARAMETER TEST CONDITIONS T T < 2 T UMIT
- Mn | Typ ! Max | Min | Typ | Max
Vos Citast wvolags fAg = 10k © 18 | 50 | 122 | S0 |
Ag = 10k, over lemp. 1.a 5.3 : 7.5 my ;
AVng/ AT v} s WG
los Ofiset cyrrant 20 200 20 200 nA
Qver omp. ; 3c0 nA
Ta=+125C i 70 | 200 : 4
Ta=-55'C i 20 | 560 i A
Aleg/ AT A 200 i 1200 anl*s
lgas input ties curant a0 | soo i 80 | s00 aA
Cwar tamp. { 900 n&
Ty = +125°C 0 | s00 ! na
Ta=-55°C 300 | 1500 | ad
Alg/aT P AT
. AL = 10k§2 =12} =14 ECS IS O v
Veys ’ I {
oL Cruiput vcltage swing Ry = 2k{2, aover lemp. 210 ‘ 13 £15§ & l v
Ay = 2k, Vg = 210V 50 | 200 ‘ 20 | 200 vy
Avise Lziza-signal volage gain A, =~ 2kEL Vg = 110V, ! 1 !
aver temp. 25 i R Vimy
CHast voltaga adjustment range 230 | i | 30 v
_— Rg < 10k 1w | 150 10| 150 e
PSAR Sucply voltags rajection ratio A < 10kEL gver tamp, i { | N
! ) . i
CMARA Common-mede rajectian ratle Over temp. ™ i R !: 1 P i ig
; ¢ ’ : i d
Ta=+125'C iovaioas ! mA
leo Supoiy current Ta =~55*C 4 1.5 2.3 1.4 22 mA
| 23§ 39 Poma
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Signetics Linear Products Pzsuet Specificatien

Generai Purpose Operational Amplifier HAT44 /AT AAC/SATANC

DC ELECTRICAL CHARACTERISTICS (Continuad) {pAT41. pAT41C) Ta = 25°C, Vg = =15V, unlass otherwise ipacifiad,

aAT41 ZATA1C
SYMBOL PARAMETER TEST CONDITIONS TR 1 uNIT
Min I Typ | Max | Min | Typ | Max
Vin Inpul voltage rango (HATAT, ovér tamp.} 12 | *12 =12t =13 v
Ay Input resistance 0.3 20 0.3 2.0 MO
S0 -1} mw
Pg Powar consumptian Ta=+125"C 45 75 50 35 mw
Ta==55°C 45 | 100 mw
Aour Qutpyt rasistance 75 75 0
Ise Output shon-cireuit currant 10 | 25 | 60 | t0 | 25 | &0 ma
DC ELECTRICAL CHARACTERISTICS (SA741C) T, = 25°C. Vg = £15V, unleas otharwise specified.
SAT41IC
SYMBOL PARAMETER TEST CONDITIONS UNIT
Min Typ Mex
Vas Fg = 10kQ 2.0 8.0 v
Offsat voitags Ag = 10k{Y, aver temp, 15 mv
AVpg/AT 10 wNIC
las 20 200 nA
Offget currant Over temp. 500 nA
Alas/AT 200 pA/C
l5ias 20 500 nA
Input bias current Cwer tamp. 1300 nA
Alg/ AT 1 nA/*C
] A = 10x2 =12 =11 | v
v, Output voltage swi . i
bl e AL = 2kE), ovar tamp. 10 [ =213 i ¥
: f Rp = 2k Vg = £ 10V 20 | 2o | wimv
Avor Large-signa! vaitage gain Ay = 2% Vg = £ 16V, over temp. | 15 vImy
Qtsat voltage adjustment rangs - £30 mv | 1
PSRA Supply voltage rejection ratiq g < 10k2 10 -1 150 BV
Vin Input voitage range [AT41, gvar tamp.) x12 =13 v
A | lnput resistance 0.3 20 MO
P4 | Powar consumption | 50 a5 mw
Rour Output resistance . | rs ! e}
tge Qutput shont-gircuit currant [ 25 i ma
AC ELECTRICAL CHARACTERISTICS T, =25'C, Vg = =15V, unisas otherwise spacifiad.
pATA, ATHIC
L PARAMETER TEST CONDITIONS H UNIT
Min Typ f Max
“gl ingut capacitance Open-oop, | = 20Hz 14} aF
~rassovar fragquancy Qper-ocp 1w ! MHz
3 unity gain Vi = 20mV, Ry = 2kf% Cy < 100pF
0.3 =
50 %
C < 100pF, AL P 2k{], Vi = = 1OV 035 i Vius
A
@
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Appendix F / 8051 Instructizn Set Summary

MCS5®2-51 PROGRAMMER’S GUIDE AND INSTRUCTION SET

MCS®-51 INSTRUCTION SET

8051 [nstruction Set Summary

Interrupt Response Time: Refer (o0 Hardware De-
scription Chapter.

Instructions that Alfect Fiag Settingstd}

Instruction Flag Instruction Flag
C OV ac C Qv aC

AQD X X X CLRC 0
ADCC X X X gePuc x
suagd x X X AN C ot X

MUL 0o X ANL C./an X

ow Q X CRAL C.ba %

DA X CAL C.on X

RAC X MOV T X

ALC X CINE X
SET3AC 1

{(INote that operations un SFR by (e address 208 or
bit addresses 209-215 (i.c.. the PSW or bus in the
PSW) will also affect flag settings.

Nate gn instruction set and addressing modes:

Rn = Register R7~RQ of the cucrently se-
lected Register Bank.

— 3-bit int=rnal dawa locarion’s address.
This could be an [azecnal Daa RAM
focation (0-127) or a SFR [i.e, /O
port, control rezgisier, siatus register,
etc. {123-255)L

— B-bit internal data RAM location (0-
155) addressed indirsctiy through reg-
ister R1 ar RO.

#dara — 3-bic constant includ=d in instruction.

#data 16 — 16-bit constant included in instruction,

dirsct

JRi

addr 1& — §6-bit destination address. Used by
LCALL & LIMP. A branch can be
anywhere within the 64K.byte Pro-
gram Memory address space.

adde 11— 1i-bit destination address. Used by

ACALL & AJMP. The branch will be
within the same 2K-byte page of pro-
gram memory as the [irst byte of the
following instruction.
rel — Signed (two’s complement) 3-bit offset
byte. Used by SIMP and all condition-
al jumps. Range is —128 10 —127
bytes relative fo first byte of the fol-
lowing mstruction,
it — Dirext Addressed hitin [nternal Data
RAM or Special Function Register.
— New  operation not  provided by
SC43AH/29AH.

! : H
; Mnemanic O=scriation Byte c;i'r"_l:::r'
T ARITHMETIC OPEAATIONS
laco  aan Agz ragsiar e ! 12
Agouruiatar
ADC  Agrect A 2 12
e
ATGC A A A 1 12
0
ADD A scata Acq 3 12
caa
ACCC AAn ACT 1] ! 2
ACSumLIAISE
wotsr Carry
ACOC Adiract A2 Tirsci Syia o 2 12
Agzumiance
wtrt Carey
ATOC AZRI Agd gt 1 12
AAN 3
AgTumuaiaigr
wif Sasmy
l ASDC A edata Ace .- 2 12
i €aea 3
warn Sarey
5L33 ARn Suir ] ' 12
Kam AZz miin
DCrrIw
3U33  Aawegt  Sustract owrscl 2 12
Byt2 rzm Acs
CTLELHE P
5U33 A TR Suctrasrnesacr 1 12
AM ram AZD
LT el laget g
3u23 A, edala Suowaz: 2 12
mmeDiat: 23ia
frarm ALc win
SQeegA
(B A Inerasrznt 1 12
Acgurslaos
NG An Incrama: 1 12
INC ewract ingremant Lract 2 12
bV
NG afi fngraeant 2act 1 12
RAM
SET A Oacramant ! 12
Py
o an i 12
2TZ direet Cacramant w3t 2 22
bria]
CEC 3 Cacrsenan 1 12
szt S AL

Al RAGMONICS COPYrGNias

£ intat Sorparaben 1530
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M
mteI MCS®-51 PROGRAMMER'S GUIDE AND INSTRUGTION SET
8051 Instruction Set Summacy (Continued)
l Mnemonle Description Byte O:zl::;or Mramaonis Description Q;:'::::;r
ARITHMETIC OPERATIONS {Contiryed) LCGICAL QPERATIONS (Continued}
NG OPTR Incramant Data 1 24 AL A Aatate 12
Pointe Ac¢cumulartar Left
MUL A3 Multipty AZ 5 1 45 Aalc A Agtate 12
anv o A2 Dwide Ay 2 1 <8 Accumulator Left
[ Decimal Atrest 1 12 through the Carry
Accumulator AR A Aotate 12
LOGICAL OPERATIONS Accumuiator
ANL  ARn AND Register to 1 12 Right
Accumulater RAC A Rotate 12
- ANL - Airact AND direct oyte 2 12 Accumulater
o Accumuator Right tnraugh
ANL A28 AND indiract 1 12 tha Carry
RAM to SWAP A Swap aibbles 12
Agcumulatse withn: tha
ANL A.#data AND immadsata 2 12 Accumulater
data o OATA TRANSFER
Accumulater MOV Afn Mave 12
ANL  ZirectA AND Accurmdator 2 12 ragistar to
W dirgct dyts Accumulater
ANL ciract, #data  AND immesiate 3 24 MCY  Adiract Mave direct 12
data o ciract Dyt Byte 0
O3L AAn OR registar 1o 1 12 Accumulater
AccCurmnuiaior MOV A 23 Mave indiract 12
CAL  Adiract OR direct e 0 2 12 RAM 10
Accumulalsy Accumulator
CRL A 3Ai OR inciract HAM 1 12 MOV A s4zara Move 12
o Accumudatgr immadiate
ORL A, sgata OR immesars 2 12 data ©
datao Accymulatar
Agcuntuiaiy MOV AnA Move 12
CAL crractA OR Agcumulator 2 12 Accumulatgr
10 direct ayia ta registar
QAL zireet, #data  OR immecate 3 24 MOV Rndirect Mova diract 24
data to cirect byl Ly to
XSL AAn Exclusiva-2R 1 12 ragistar
registar i MOV An sdana Move 12
Accumutator immediate data
XAL  Adirect Exclusve-CR 2 12 10 ragistar
direct5ya 10 MOV direclA Mave 12
Agcurmdaiar Agcumuiatar
XS ASH Exclusve-OR 1 12 to diract oyte
ingirect SAM o MOV girset,An Mava ragistar 24
Accyrmulatar 10 dirgc! Dyta
X3L A, edaa ExcluswaCR 2 12 MOV ciracidwect  Move dract 24
immecsat3 data to byta tg direct
Acoumuiaer MOY  girecl, @ Mova indirect 24
XJL directA Exstusna-OR 2 12 AAM T
Agoumuiaorto dursct Jyte
girac: Ty'a MOV gieac!, szala Move 21
XSL  girect, #data Exclusve-OR 3 24 immediate ¢ata
immesats dala tQ giract Syte
. 1o ciragt 2yte MOV 38iA Mova 12
(SLA A Clear ! 12 Accurmulatar o
i AcTumuiator indirec! AAM
;CPL A Comziament ! 12
;

Accurmgiatde
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Appendix F / 8031 insir. ¢t on 32t Summary

MCS*-51 PROGRAMMER'S GUIDE AND INSTRUCTION SET

8051 Instruction Set Summary (Conrnuzh

Maamanic Description Byte 0;:':::;” ! Mnemanie Oescriptian Byte o;:':::::'
DATA TRANSFER (Continuag) BOOLEAM YARIABLE MAMNIPULATION
MOV SRALdirect Movg direct 2 24 SLA = C.aar Tary 1 12
byts lo CLA 14 Claar Sragtioil 2 12
indiragt AAM SET3 € Sa: Carry 1 12
MOV %R, rdata Move 2 12 52T ot Sel diragt = 2 12
immeddiata cRL el Comalamar: 1 12,
qata to carey
indirect AAM CRL bit Camalamart 2 12
MOV CPTR, edatats Load Data ) 24 airant o
Porutar arth a AMEL C.oe AND drect it 2 24
16t canstant M SARAAS
MOVC A8A~+DPTA  Mqva Coda 1 24 AML Gt AND samsiamant 2 24
byta ralauve to o st Ht
CPTR 1o Ace 3 Carry
MOVC A 2A +PC Mava Caode L 24 oA Ty R mraci il 2 24
byta ralatrss 1o G Zamy
PG o Acs CRL C./5t TR tamota—ent 2 24
MOVX A BRI Move 1 24 2t aragioye
Satarnal 1w Cary
HAM (3ot MOV C.oat Mgyea dirast Sl 2 12
3dcr) 19 Ace w Tary
MOWX A EDPTR Mave 1 24 MOV =C Mzuz Sary 2 2a
Sxtarnal air3et o
AAM (15802 JC 81 sarrot Carmy 2 24
agde} lo Acs 1333t
MOVY 3R A Mova Acs 0 1 24 ING ral Jurmad Tasy 2 24
Sxtarnal RAM IR
{8-git addr) 8 tirel  Jumpab dwect 3 24
MOVX 20PTRA Mova A to 1 24 EATET-Y
Exgrnal RAM aN3 e suma d dineer 5] 24
(15-%it ade) ERNERRE]
PUSH  diract Push girect 2 24 43¢ bitral  Lomgd et ki 24
Zyte anto 3.5 58t &
stack ZRar 3l
POP  diract Pap diract 2 24 PAQGRAM BRANCHING
ayta from ACALL acuril  Azssiue 2 24
slack 3,oioulny
XCH  ARn Sachangs 1 12 \ Can
ragistar wmth LZALL  aderis  Larg 3 24
Accumulalar Susrgunre
XCH  Adirset gxcranga 2 12 Can
giract 1y e AET Aawrn r3em 1 24
wath SusrouLsna
ACrutr larr AST1 Apten ftam { 24
ACH A ARRL Esznanga f 12 Aatarrugt
mouget AAM AJMP adertt apialute 2 2%
~th N s §
Aczumutalor LIMP amets Lang oLt 2 24
ATHD A 3R Zagrangalow- 1 12 3JMP ral Grarsi 2 4

srzar Sigit
st TAM
il Aze

All mRameMmEs <3

5 ynged

azal Zarparaicn 1530
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.
Iﬁter MCS2-51 PROGAAMMZR'S GUIDE AND INSTRUCTION SET
8051 Instruction Set Summary (Cantinued)
Mnemanie Descriptian  Byts o;‘:‘:::;" Mremonic Description Byte O;il:'l:::r
' PROGRAM BRANCHING (Continued) PROGRAM BRANCHING iConunued)
1aMP @FALQPTA  Jumpindirect 1 24 CJNE fAn, edaiarai  Cormpare 3 24
i ralauve to the immediate 10
i OPTR ragisier andg
12 ral Jumg if 2 24 Jump if ot
i Accumutatcr Saual
H is Zaro CJME @A #dara,ral Camparca 3 24
1 UNZ ral Jump d 2 24 immediata o
| Accumulatar indiract and L
i 15 Mot Zaro Jurmg if Not
P COME  Adirectral  Compare 3 24 Saual
: GiractEyta to DIMZ Rnral Cacrement 2 24
Ace ang Jump raguistar and
E if Not Equal Jumpf Mot
' CUNE  Acedafaral Camgare 3 24 Zara
. immadeate o QIMZ  directral Qecrement 5} 24
! Aece and Jump diract by'e
! it Nt Equal and Jumg
Not Zera
NQP Mg Operascn 1 12

All mnemomcs copyngrted Tintel Cerporaton 1380





