Silan

Microelectronics

4 BITIMCUFORIREMOTEICONTROLLER(MASKITYPE)

DESCRIPTION

SC73C1602lis[onelof(Silan’s[4 bitt CMOSI(singlelchipmicro¢ontrollers
forlinfrared (remote controltransmitters[(IRCTs).lt[canbelimplemented

invarious/IRCTs!circuits(by mask(option.

FEATURES

*[IWideloperating(voltage((1.8~4.0V)
*[MLow/static[powericonsumption((<1uA)

*[ROM: 2Kx9bits

*Dataimemory:(32(x/4bits

*[Mimer/counter:(110~151bits)
*[[8[bittimer, [generates various(frequencies/and(duty(carrier
*[M61/O(pins,four(4 (bit1/Oportsi(export P53)

*[Oscillatorfrequency(fosc):[fosc=4MHz((TYP.)
orifosc=455KHz(TYP.)

*[Operating/frequency (fmain):fosc/8((fosc=4MHz)

[Ifosc((fosc=455KHz)

*[nstruction(cycle: 5/fmain

*[[Support(lowvoltage(detection

ORDERINGINFORMATION

www.DataSheetdl.com

SC73C1602

SSOP20:300(0.65 SSO|

P20122510.65

APPLICATIONS

*DInfrared Cremotecontrol Cdevices,
such as] TV, Video[] Cassette
Recorder, VTR, aserphonograph
andacousticsremotelcontrollers.

sc73cte02 [ |—[ ][] []
Device ‘ |— TR: Tape & Reel
Blank: Tube
Package G: Halogen free
Blank: Pb free
Program code (in 3-digit figures)
. . Package
Part/No. Package PinlLayout'Format Material
Type
SC73C1602NIXXX SSOP20(300(0.65 Pbifree Tube
SC73C1602NXXXG SSOP20(300(0.65 Halogen(free Tube
SC73C1602NIXXXTR SSOP20(3000.65 Pb(free Tapel&Reel
SC73C1602NIXXXGTR SSOP20(3000.65 Halogenfree | Tapel&Reel
SC73C1602NAIXXX SOP2013001.27 Format(1 Pbifree Tube
SC73C1602NAIXXXG SOP201300(1.27 Halogen(free Tube
SC73C1602NAXXXTR SOP[2013001.27 Pbifree Tape&Reel
SC73C1602NAIXXXGTR SOP201300(1.27 Halogenfree | Tapel&Reel
SC73C1602NCIXXX SSOP20122510.65 Pbifree Tube
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Microelectronics SC73C1602
. . Package
PartiNo. Package PinlLayout'Format Material
Type

SC73C1602NCIXXXG SSOP20122510.65 Halogen(free Tube
SC73C1602NCIXXXTR SSOP20122510.65 Pbifree Tape&Reel
SC73C1602NCIXXXGTR SSOP20122510.65 Halogenfree | Tapel&Reel
SC73C1602NDIXXX SOP201375(1.27 Pbifree Tube
SC73C1602NDIXXXG SOP201375(1.27 Halogen(free Tube
SC73C1602NDXXXTR SOP201375(1.27 Format™ Pbifree Tapel&Reel
SC73C1602NDIXXXGTR SOP201375(1.27 Halogenfree | Tapel&Reel
SC73C1602NEXXX SOP16(225(1.27 Pbifree Tube
SC73C1602NEXXXG SOP161225(1.27 Halogen(free Tube
SC73C1602NEXXXTR SOP16(225(1.27 Pbifree Tape&Reel
SC73C1602NEXXXGTR SOP161225(1.27 Halogen/free | Tapel&Reel
SC73C1602MIXXX SSOP20130010.65 Pb(free Tube
SC73C1602MIXXXG SSOP20(30010.65 Halogen(free Tube
SC73C1602MIXXXTR SSOP20(300(0.65 Pbifree Tape&Reel
SC73C1602MIXXXGTR SSOP20(300(0.65 Halogenfree | Tapel&Reel
SC73C1602MAIXXX SOP1201300(1.27 Pbifree Tube
SC73C1602MAIXXXG SOP[2013001.27 Halogen(free Tube
SC73C1602MAIXXXTR SOP201300(1.27 Pbifree Tape&Reel
SC73C1602MAIXXXGTR SOP1201300(1.27 Halogenfree | Tapel&Reel
SC73C1602MCIXXX SSOP20122510.65 Pbifree Tube
SC73C1602MCIXXXG SSOP20122510.65 Format 2 Halogen(free Tube
SC73C1602MCIXXXTR SSOP20122510.65 Pbifree Tape&Reel
SC73C1602MCIXXXGTR SSOP20122510.65 Halogenfree | Tapel&Reel
SC73C1602MDIXXX SOP201375(1.27 Pbifree Tube
SC73C1602MDIXXXG SOP201375(1.27 Halogen(free Tube
SC73C1602MDIXXXTR SOP201375(1.27 Pbifree Tape&Reel
SC73C1602MDIXXXGTR SOP201375(1.27 Halogenfree | Tapel&Reel
SC73C1602ME XXX SOP161225(1.27 Pbifree Tube
SC73C1602MEXXXG SOP161225(1.27 Halogen(free Tube
SC73C1602MEXXXTR SOP161225(1.27 Pbifree Tape&Reel
SC73C1602MEXXXGTR SOP16(225(1.27 Halogenfree | Tapel&Reel
SC73C1602QIXXX SSOP20(30010.65 Pbifree Tube
SC73C1602QIXXXG SSOP20(3000.65 Halogen(free Tube
SC73C1602QIXXXTR SSOP20(30010.65 Pbifree Tape&Reel
SC73C1602QIXXXGTR SSOP20(3000.65 Format Halogenfree | Tapel&Reel
SC73C1602QAIXXX SOP201300(1.27 Pbifree Tube
SC73C1602QAIXXXG SOP201300(1.27 Halogen(free Tube
SC73C1602QAXXXTR SOP201300(1.27 Pb(free Tapel&Reel
SC73C1602QAXXXGTR SOP201300(1.27 Halogenfree | Tapel&Reel
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. . Package
PartiNo. Package PinlLayout'Format Material
Type
SC73C1602QCIXXX SSOP20122510.65 Pb(free Tube
SC73C1602QCIXXXG SSOP20122510.65 Halogen(free Tube
SC73C1602QCIXXXTR SSOP20122510.65 Pb(free Tapel&Reel
SC73C1602QCIXXXGTR SSOP20122510.65 F (3 Halogenfree | Tapel&Reel
orma
SC73C1602QDIXXX SOP201375(1.27 Pb(free Tube
SC73C1602QD XXXG SOP201375(1.27 Halogen(free Tube
SC73C1602QD [ XXXTR SOP201375(1.27 Pb(free Tapel&Reel
SC73C1602QDXXXGTR SOP201375(1.27 Halogenfree | Tapel&Reel
BLOCKIDIAGRAM
[ Data bus POO~PO3
VDD
7 \%/ T
Stack Instruction Flag register P10~P13
; . <
register <::> pointer Zero |Status| Carry < C—V
flag | flag | flag
< RSTN SP?C Voot b loup23
ystem L N
) > ROM Encode RAM
feset ontrol ™1 1ok x 0 Bits ciroutt | |Data memory v
System beat 32 X 4 Bits
control @ ﬁ VAN P30~P52
XT1 + | Instruction control circuit | Port C A
0SC /| control
Timer/count RAM register
XT2 IAddress pointer
+ register
_ > AN P53
Carrier Standby Timing
&ND generator controller| | register REM —)()
O U f
N/
[ Data bus
ABSOLUTEIMAXIMUMIRATINGS (Tamb=25°C)

Characteristics Symbol Value Units
SupplyVoltage VDD 10.3++5.0 \%
InputVoltage VIN 10.3~VDD+0.3 V
Output(Current louT((P53) 12.0 mA
Power(Consumption PD 500 mwW
StoragelTemperature Tstg [40~+125 °C
Operating Temperature Topr 20~+75 °C

HANGZHOUSILANMICROELECTRONICSCO.,LTD

Http: www.silan.com.cn

REV:2.5[1112009.07.20



http://www.silan.com.cn

www.DataSheetdl.com

fﬂ‘.'a” . SC73C1602
icroelectronics

ELECTRICALICHARACTERISTICS (Tamb=25°C,VDD=3.0V)

Characteristics Symbol TestConditions Min. Typ. Max. Units.
Power(SupplyVoltage VDD Alllfunction 1.8 3.0 4 V
LowVoltage[Reset[Voltage VLVD Alllfunction 1.1 HIR| 1.4 V
OperatingCurrent IDD Inloperating HiR| HiR| 0.5 mA

MASK1 300K 455k 2M Hz
OscillationFrequency Fosc
MASK?2 2M 4M 6M Hz
Static/lPower[Consumption IDS Oscillatorstops HiR| HiR| 1 pA
POO[PO3
) P10(P13
InputPulllDownResistor R VDD=3V 80 95 110 KQ
P201P23
P50(P52
HighllnputVoltage VIH HIR| 0.7VDD HIR| VDD V
Low!InputVoltage VIL HIR| 0 NN 0.3VDD V
P53 il 12.0 il
POO[PO3
. VDD=3V
HighOutputCurrent IoH P101P13 mA
VOH=2.7V m 2.0 [
P201P23
P50(P52
P53 (1 1.0 (1
POOP
VDD=3V 00(P03
Low[OutputCurrent loL P10(P13 mA
VoL=0.3V m 0.15 [
P201P23
P50(P52
HANGZHOU'SILANMICROELECTRONICS/CO.,LTD REV:2.5M2009.07.20
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PINCCONFIGURATIONS{20[PINSICONFIGURATION)

SOP[20/SSOP20[Pin[Layout/Format1 SOP[20/SSOP[20[Pin[Layout/Format/2
P22 (1) anp (1D
P23 (2) PS0 (2)
P51 P51
w w
P52 X
@ 0 ® Q
P53 (5) s x2 () 38
(o)} (o)}
vop (6) 3 P52 (6) 2
XT1 Poo (7)
XT2 (8) PO1
GND (9) P02
RSTN (10) P03

P22 (1)

P23 (2)

P51
@ P52 (4) §
b 3
% XT1 ®

XT2

GND (9)

P50 (10)

HANGZHOU/SILAN.MICROELECTRONICS[CO.,LTD REV:2.511112009.07.20
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PINIDESCRIPTION
Symbol Description
VDD Power(Supply positive
GND Power(Supplynegative
RSTN Reset(pini(activelow)
XT1 OSCloutputipin
XT2 OSClinputipin
4bit/Opin.
P0O0~PO03 Inlinputimode, litlis[usedasthe keyboardscanlinputport((with(internal (pull [down resistor).
Infoutputimode, litlisusedasthekeyboard(scanioutputiport.
P10~P13 SamelasP00P03
P20~P23 SamelasP00P03
P50(P52 SamelasP00P03
P53 Outputsiremote(control(signalwithi¢arrier.

Note:[lIThelpackageloftheIClis tobeldeterminedbycustomer.

PORTIBLOCKIDIAGRAMS

[}

OUTPUT I/Olcontrol 1 D Ii
>

Port
detection | PIN.DECT «— o [

Portiread

databus

keyon
wakeuplinput [

PO,[P1,[P2,[P50, P51, P52(Configuration

Carrier

INPUT

Voltagedrop(detection
controliatioperating

.
|

||I——---—---—-—-

Register > > >°

PORTIP53

Carrierclose

P53(configuration
Note: [ThellfOmodelof PO, P1,[P2[,[P5portrefertothe PRIregister.

(O PortP53

HANGZHOU/SILAN.MICROELECTRONICS[CO.,LTD
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FUNCTIONDESCRIPTION

1. PC

PClrefers(toltheprogram(counter,[11[bits.[ Thelmaximumladdressinglarealis(2KIROM[ITheprogram[counter
containsltheladdressl(oflthelinstructionthatwill belexecutednext. The/PCvaluelis'¢learedtol0afterreset. ThePC
is(set/tol predefined(value’ whenonel of( the B[ followingl occasions[occurs:[ 1) whenthe UUMPLlinstructionlis
executed;[2)'when(asubroutinelcalllis[back;[3)when(alprogram(calllisiback. Inthe(SC73C1602, alllinstructions
arelone(byte[OP[Codelinstructions,solgenerally[PClincrementsby[1/eachitimelaniinstructionlis (eéxecuted.

2. [IMBR

Memory buffer(register((MBR)(isthelwritelonly,higher(4 bit'of the (program(pointer. The[ROM(0f(SC73C1602(can
berdividedrinto16blocks.[Eachlblock’has(128bytes.[Theselblocks[can'beladdressed by the[MBR.[(When(the
program(startsiexecutinglabranchiinstruction,littmustiioadthelcorrespondingvaluetolthelMBRIregister,landthen
executes(thelcommandBSSilabel.

3. STACK

Stacklregister(stores(thelprevious(valuelof(program(pointer duringexecution/ofsubroutinelcalls, 11 bits.[Because
therelistwollevel hardwarelstackfegisters, twollevel programscanibelcalled.[When(theluserltries[tolftnakela
nestedtwollevelprogram(call,[anrerroriwillloccur.

4. (B,H,/D

Lower(3(bit/of register Bland all bits((4 bit) (of [H,[D[((ROMaddresslis/formed according/to/[BHDIorder) arelusedas
pointers( pointing[tol dataltable[whenlaccessing datalinfROM[whosel spacel of 2K[ canl belused(fordataltable,
otherwise, registerH, D(act as(general [purpose(tegister asiothers. DatallookuplinlROMlautomaticallylwhose(11(]
bit'addresslis/decidedby/lower(3(bit(of registerBlandiall bits(ofregister H&(D,is availablethrough corresponding

instructions.
5. ROM
Address 2K x9bits
000H
001H
OQZH
Subroutinelcallstartiaddress
01FH
020H
: Programiaddress
or
' Tabledata
7FFH
HANGZHOU/SILAN.MICROELECTRONICS[CO.,LTD REV:2.511112009.07.20
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6. CHO,[CH1,CLO,[CL1

CHO,[CH1,[CLOland[CL1 are(carrier(level control(registers(for controlling(the highlandlow(level to (CH-+1)
ffoscland (CL+1) ffosc.

7. LL,/LH

LL(register, (4 bits, lLHregister, 1 (bit.[(ILH[O]LL[3:0](is theladdress pointerof RAM.

8. RAM

Datalmemory(consists(0f(32x4 bits(andlisusedto(storetemporarydatalandiresults(afteraprogram(isiexecuted. It
canladdress(thelentire(RAM(areas by thepointer[LH[O]LL[3:0]. (When(reset, thelcontents(of [ RAM(arenot/defined.
Welrecommendusersi(tolinitializelit[atithebeginninglofitheirsoftware program.

9. ALU

Thelarithmeticlandllogiclunit/plays(alleading(folelin[performing variousoperations of(4 bit[binaries. Theloperation
of(ALUwillichange the(carry(flag((CF)andthezerolflag((ZF).

10.Acc

4bitraccumulator,litlisimostlyused folstore/dataiandresults.

11.CF

Carry(flag.

12.SF

Statusflagbit, thevalue of [SFlis[1 after(reset.

13.PR(PRJPR2)

Thelportimode(register, which(specifies/thelinputimode orloutputimode of the I/O(port,lis(4 bit write only.[WWhen
PR=1,the corresponding(portlis/set/to outputimode.PR=0,itlis[set(tolinputmode. Thelexecution of(the[HOLD

instructioniwon’t(affect'thel/Omodes of(operation. When(reset, [PR=0.(Thelportlislinlinputmode.
| PR3 | PR2 PR1 | PRO |

POImodelselect

P10,IP11Imodelselect

P12,1P13Ilmodelselect

P2Imodelselect

m PR2.2 PR21 | PR20 |

\— P50mode(select

P51mode(select

P52 mode(select

HANGZHOUSILANMICROELECTRONICSCO.,LTD REV:2.5M1m2009.07.20
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14.PORT

SC73C1602 has[4 groups(of(l/Olports, totally(16[pins.[Eachigroup canloperatelin(bothlinputandoutputimode
(exceptP53).Details(arelasfollows:

POport:(PO0PO3, 4 bitinput/output/port. The[PR1.0[determinesitheportoperationimode. Inlinputimode, (itthas(an
internal(pull’downresistorland(¢canbe used forlkeyboardiscanlinput.When(thelinput(levellisthigh, it ’can(release
the[HOLDImode. Inloutputimode,iticanbe(used forkeyboard'scanoutput.
P1port:(P10(P13,samelas[POport,[PR1.1[determines(thelportioperationmode.
P2port:(P20P23,samelas[POport,[PR1.2[determines(thelportioperationmode.
P5port:(P50[P52,[samelasPOiport.

P53:argelcurrentloutputport, this pinlis[usedtoloutputlinfrared rfemote(signal. If([P53(is[set/to[1, this[pin[outputs
modulated(signal with(carrier. Iflitlis[setfo(0, it'outputslowllevel voltage.

15.[Timer/counter

SC73C1602hastwolinternalitimers:
Onelislal17bittimer. Thelclocksourcelof theltimerlis imainfrequency (fmain)of thelcircuit. Therelaretiming/steps
from 10 (which[_generates pulses with  frequency( fmain/2'°) to[ 15[ (fmain/2'%)._TheltimerLcan_output_pulse
frequency ranging fromfmain/2'°(tolfmain/2"°,[and.can belused for timer_after releasing thetHOLD mode. It ¢can
alsolbelusedasaWDT. After(the(HOLDI[mode releasedand the timer resetlinstruction [ TMRST executed, the
timervaluelisicleared.

Thelothertimerlis[ alcarrierl generator.[ Setting[ different/lengthof highland[low(level timelspan(respectively
throughprogramming, it/ generates(various|(different/duty and(frequency (carriers.

16.0R

Timerlregister, (it selects the[status of thetimerimode, 4 bitwrite only.[SC73C1602 has(nolspeciallinstructions/to

read(thelregister, [solit'uses/thefollowinglinstructions: (LDA, TMor(LD @LL, TM.
3 2 1 0
[UBNS | _TIBS \

TRtimeriregister

17.0BNS

Thelcontrol(bit'ofthelread timer.(Whenthevaluelis(0, itireads TM3[(IT3),landIT2~ITObecome(0. Whenthevalue
is(1,litreads 4 (bit'data TM3~TMO(IT3~ITO).

TM3:12"%/fmain

TM2:72"/fmain

TM1:12"¥fmain

TMO:2'%fmain
Example: when(thelcrystal oscillatoriselecti455KHz, lthe @orresponding[ﬁmebfmortPSO[[E[212+455~9ms. This
means(theltimefromTM=1111B(to1101(is[9ms, [andtheltimefrom TM=1111Bto(1110(is[4.5ms.Seelthe(following

program:

LD A#1000B
LD T™M,A
TMRST
HANGZHOU'SILANMICROELECTRONICS/CO.,LTD REV:2.5[M112009.07.20
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LD LATEMP

LD @LL#1110B
LOOP: LD ATM

XOR A@LL

JMPS LOOP

END

Infaboveprogram,theltimefrom TMRST start to[ENDIi54.5ms, lthatlitfrom TM=1111B[to(1110Blis/4.5ms..
Timelchange(d

4.5ms 9ms

St

omsloms] [ ][] L |

18ms 18ms
J 36ms ‘ 36ms

Themaximum EdjustableIime])fIheIimer18[216/fmain.DNhenﬁhe[timer@cts@s@ﬂNDT@nd[the[ﬂimeri*s@ctivated,
ittmustlexecutethe[TMRST instructionfand cleartheltimerin [216/fmain’s]ime, [otherwise, [it(willTleadtheWDT(to
overflow, @ndcausestheMCUforeset.

18.ILVDCircuit

TheMVDcircuittmonitorsthe [powerisupplyvoltagelandiapplieslaniinternalresettothelmicrolcontroller.
ThellLVD circuitthas(thefollowingfunctions:
*[Generates(anlinternallresetisignal whenVDD<VLVD (note(1) .
[Cancelslanlinternalresetisignaliwhen (VDD >VLVD.

Where,VDD:[power(supplyvoltage.VLvD:[LVDIdetectionvoltage.
VDD

3.8v D Operating ambient temperature Tamb=-20° C~+75° C

1.8V
VLVD —> LVD detection voltage VLvD =1.4V~1.6V

ov Q

Internal reset signal —— _|
» |
«

|
Reset «
T

Operation mode VT
Note 1 Note 2
Notes.[1.[Actually, therelis/ashortioscillation(stabilization/wait time before the(circuitlis in/operationimode.
Theloscillationistabilization'wait(timelislabout1216/fmain.
2.[ThelLVDrcircuit/generateslanlinternal reset[signaliwhen(thelpowersupplyvoltagelhas(fallen.[WWhen
theleircuitlis[sendingcode, [t will causelallargel current.[When usinglold[batteries[(high(resistor),
battery output’ voltage will_drop. When[the outputl voltagelisllower[ thanal referencel value,the

HANGZHOUSILANMICROELECTRONICSCO.,LTD REV:2.5M1m2009.07.20
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oscillator(will(stop.[This[causes[systemtomalfunction.In(this(condition, the[system [willlinitiate[the
LVDcircuit'tolgenerateanlinternallreset/signal tolremovelthemalfunction.

19.Instruction(Cycle

Instructionsandlinternaloperations[arelexecutedlinsynchronization(with(the main(¢clock. Theminimum unit of
instructionlis(calledthelinstruction(cycle.[SC73C1602has(1(and(2 ¢cycle/OPCodelinstructions.
Anlinstructionicyclelconsists(of(5states (STCLK1-STCLKS5).[Each state[consists(of1(main(clock. Therefore,(the
instruction(cycletimelis (5/fmain[s].

20.ThelCarrier

1.0 fcarrylis[theloutputlcarrier(frequency. Finlis[the input frequencylofl thelcarrier generator((alregister
concerned with the(settings(ofithelcarrier). Itlisalsoltheloscillation frequency(ofithellC.

2.0 fearry = Fin(/[({ICH+CL+2[). Forllexample, [ 38.10(105)at Fin(=4000KHz, 38.10 mean( thel carrier
frequency(that/can(belachieved/under(certain conditions, [Iff CH[+[CL+[2(=(105,the[generated carrier
frequency!is(38.10KHz.

3.0 CH:[thelregister(that determines(theldurationlof thelhighllevellcarrier, the duration ofl the highllevel
carrierlis: ((CH#+1 ) [/IFin(.

4.[1 CL:lthelregisterthatdetermines(the duration(ofthelow(level(carrier,theldurationlofthelow(level(¢arrier
isCI(CLF+A ) AFinL

HANGZHOU'SILANMICROELECTRONICS/CO.,LTD REV:2.5M2009.07.20
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INSTRUCTIONISETS
1. Transmitinstruction
Instruction Operation CF SF Cycle

LDIA,LL A «ILL (m 1 2
LDA,ILH A «ILH (I 1 2
LDA,B A«B (M0 1 2
LDA,H A «H (I 1 2
LDA,ID A «D (I 1 2
LDA,[(@LL A «RAM(LL) (m 1 1
LDIA, [#k A<k (I 1 1
LDICL1,A CL1 «A (m 1 2
LDICLO,A CLO «A (I 1 2
LDICH1,A CH1 « (A (m 1 2
LDICHO,A CHO « (A (I 1 2
LDHIA, @BD A «ROM(BD)714 (I 1 2
LDLIA, @BD A «[ROM(BD)310 (m 1 2
LDS/A,(@BD A «ROM(BD)8 (I 1 2
LDH@LL, @BD RAM(LL) «[ROM(BD)7 4 (m 1 2
LDLI@LL, @BD RAM(LL) «[ROM(BD)3/0 (I 1 2
LDS/@LL, @BD RAM(LL) «[ROM(BD)8 (I 1 2
LDILL, A LL «[A (m 1 2
LDILH,A LH <A (I 1 2
LDILL, #k LL « Kk (m 1 1
LDI@LL,A RAM(LL) <A (I 1 1
LD@LL, #k RAM(LL) «k (m 1 1
LDID, A D «[A (I 1 2
LDH, A H«[A (I 1 2
LDB,A B «A (m 1 2
LDPR,/A PR <A (I 1 2
LDIPR2,A PR2 <A (m 1 2
LDITM,A T™M <A (I 1 2
LDIA,[TM A«TM (I 1 2

1.0 LDIA,LL LoadvaluesiinithellL [registerifothelaccumulator.

2.0 LDA,1IH LoadvaluesiinithelLHregisterfothelaccumulator.

3.0 LDMA, D LoadvaluesiinitheDregistertothelaccumulator.

4.0 LDA,H LoadvaluesiinitheHTegistertothelaccumulator.

5.0 LDA,B LoadvaluesiinitheBregisterioithe@accumulator.

6.0 LDA@LL Loadthelcontents/of(RAM(pointed(atby(itheLL[((LL(&LH)fegisteritolaccumulator.

7.0 LDIA,#k Loadthe4 bitimmediate Kifolaccumulator.

8.1 LDLA,@BD Loadlthellower(4 bit'of ROMdatapointedat(bythe[BHD folaccumulator.

HANGZHOU/SILAN.MICROELECTRONICS[CO.,LTD
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9.0 LDHIA, @BD Loadthelhigheri4 bit'oflROMdata(pointediatbythe([BHD tolaccumulator.

1000 LDSIA,@BD Loadthelhighest(1bitlof ROM(datapointediatbythe BHD [tolaccumulator

110 LDLI@LL, @BD[] Loadlthellower4bitiof ROMIdatalpointediatbythe/BHDto[RAMpointed atbythe
LLregister.

12() LDH@LL, @BD Loadithelhigher(4 bitiof ROMdatalpointediatbytheBHDto[RAMpointed atbythe
LLregister.

130 LDSI@LL,@BD Loadlthelhighest1bitlof(ROMdatalpointediatibyithe(BHDto/RAMIpointed/atiby(the
LLregister.

140 LDILL, A Loadthelcontents(ofithelaccumulatoritoithelLL [register.

1500 LDILH,A Loadthelcontents(ofithelaccumulator(tolthelLHregister.

160 LDILL#K Loadimmediate KiothellL register.

1700 LDI@LL,A Loadthelcontent/of thelaccumulatortfolthe[RAMIpointed(at/by(the(lLL [register.

180) LDI@LL,#k Loadthelimmediate Kito[RAMpointed(atbythellLL [register.

190 LDID,A Load/thelcontentlofithelaccumulatoriotheDiregister.

2000 LDH,A LoadlthelcontentlofithelaccumulatoriotheHregister.

210 LDB,A Loadlthelcontentlof thelaccumulator(totheBlregister.

220 LDICL1,/A Loadlthelcontentlof thelaccumulatortoithe(CL 1register.

230 LDICLO,A Loadlthelcontentlof thelaccumulatortoithe(CLOregister.

2411 LDICH1,A Loadlthelcontentlof thelaccumulator(tothe(CH1(register.

2500 LDICHO,A Loadlthelcontentlof thelaccumulatortothe(CHOregister.

2601 LDIPR,A Loadlthelcontentlof thelaccumulatortotheportregister(PR).

2701 LDIPR2,[A Loadthelcontent/of thelaccumulator(tolthe portiregister(PR2).

280 LDIOM,A Load/thelcontentlofithelaccumulatortoltheltimer register.

290 LDIA,TM Loadthelcontent(of thetimer(register(tothelaccumulator.

Executionlthelabove(itransmitlinstructionswill notaffect thelcarry(flag, and(thestatus(flagremains/(1.

2.[Input/outputlinstructions

Instruction Operation CF SF Cycle
LDIA, %p A «PORT(p) (I 1Z 2
LDI@LL,%p RAM(LL) «[PORT(p) (I 1Z 2
LD%p, A PORT(p) « A (I 1 2
LD %p, @LL PORT(p) «[RAM(LL) (I 1 2
a. LDA, %P Movethelvaluelofiport(P)tothelaccumulator
b. LD@LL,%p Move(thelvaluelofiport(P) to/RAMpointed(at by the(LL register.
c.[l LD%p,A Move(thelcontents/ofltheaccumulator(toport((P).
d. LDSep,@LL Loadthelcontentsiof RAMpointed(atby(thellLL registertolport(P).

Thelabovelfourlinput/outputlinstructionsare [usedmostlyfor portloperation, thetwolteadlinstructionswill affect
thelstatus(flag[SF.
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3.[Arithmeticlandllogicallinstructions

Instruction Operation CF SF Cycle
ADDA, @LL A «A+RAM(LL) (m /C 1
ADDCA,@LL A «A+RAM(LL)+CF Cc /C 1
ADDIA, #k A «[A+k (I /C 1
ADDILL, #k LL «[LL+k (m /C 2
SUBRCIA, @LL A «RAM(LL)IAI/CF C C 1
INC@LL RAM(LL) < [RAM(LL)+1 (m /C 1
DEC@LL RAM(LL) «RAM(LL) (1 C 1
INCILL LL «[LL+1 (I /C 2
INCILH LH «LH+1 (m /C 2
DECILL LL «MLM (I C 2
DECIH LH «[HM (m C 2
INCID D «[D+1 (I /C 2
INCH H <« [H+1 (m /C 2
INCB B «B+1 (I /C 2
DECD D « DN (I C 2
DECH H <« HA (m C 2
DECB B « BN (I C 2
ANDA, @LL A «A&RAM(LL) (m 1Z 1
ORA,[@LL A «AJTRAM(LL) (1 /Z 1
XORA,@LL A «A"RAM(LL) (1 /Z 1

1.0 ADDA,@LL

2.1 ADDCA, @LL

3.0 ADDIA#K

4.0 ADDIL#K

5.0 SUBRCA, @LL

6.0 INC@LL
7.0 DEC@LL
8.0 INCID
9.00 INCH

Add(thelcontents[of[RAM pointed at/by(thelLL [tolaccumulator, (storelthe sum(inithe
ACC. Thisoperation(will affect[SF, SF=/CF.

Add(thelcontentslof (RAM[pointed atl by thelLL[register tolaccumulatorwith(carry.
Store(lthelcarry bitlin'theCF. Thisloperation(will affect SF, SF=/CF.
Addlimmediate[Ktolaccumulator.[Storethe[sumlinthe[ACC. [ ThisIwillCaffect SF,
SF=/CF.

Addlimmediate[K[to thelLL register. Storelthelsumlin[thel[LL. This will affect SF,
SF=/CF.

Subtractlinstructionwith[borrow(the(complement of(carry).(Subtract/the ¢contents[of
thelaccumulator from(ithelcontents(of [ RAM(pointed(at/bythe(l L [fegister, subtractithe
complementlof thelcarry(bit, then(store thelresults(Tin[thelaccumulator, transferithe
carrybittotheCF, ithis will affect'SFland(CF,[SF=CF.
Incrementlinstruction.Increment(the[contents of [ RAMpointed(at/by(the LL register
by1. Thiswill'affect[SF,[SF=/CF.

Decrementlinstruction. [Decrement(the ¢contentsof[RAMpointedat by(the(lLL [register
by[1. Thiswill'affect(SF,[SF=CF.

Incrementlinstruction. Incrementthel¢ontentslof(thel D tegister by 1. This will affect
SF,[SF=/CF.

Incrementlinstruction.[Increment thelcontentslof(theH register by1. 1This will[affect
SF,[SF=/CF.
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Incrementlinstruction.Increment’the (contents of the Blregister by[1. 1This(will[affect

10. INCB
SF,SF=/CF.

11. DECD Decrementlinstruction.[Decrement the(contents|(of the(D(register(by(1. This(will affect
SF,[SF=CF.

12, DECH Decrementlinstruction.[Decrement the(contents|(of the[H(register(by(1. This(will affect
SF,[SF=CF.

13. DECH Decrementlinstruction. [Decrementithe contents(of(the Biregister by 1. [Thiswill[affect
SF,[SF=CF.

14, INCILL Incrementlinstruction.Incrementithe (¢ontentsof(the(lLL [register by(1.1This[will ‘affect
SF,SF=/CF.

15.  INCILH Incrementlinstruction. Increment(the contents(of thellLHregister(by(1.[IThis(will (affect
SF,SF=/CF.

16. DECILL Subtract(1fromithelcontentliniregister(lLL. SF lislaffected, SF=/CF.

17. DECILH Subtract[1fromithelcontentliniregister[lLH. SF lis(affected, [SF=/CF.

Thelcontents[of(thelaccumulatorrand[RAMIpointedat by(the[LLregisterrarelANDed
andlthelresultsiare(storedlinithelaccumulator. [SF(changed, [SF=/Z.
Theltontentslofthelaccumulatorfand 'RAMpointed at by thelLL tegister are[ORed
andlthelresultsiare(storedl(inithelaccumulator. [SF(changed, [SF=/Z.
Thel¢ontents(of thelaccumulatoriand[RAMIpointed(at by the LL tegisterlare XORed
andlthelresultsiare(storedlinithelaccumulator. [SF(changed, [SF=/Z.

18. ANDA,[@LL

19. ORA,@LL

20. XORMA@LL

4. Bitloperationlinstructions

Instruction Operation CF SF Cycle
CLR@LL,b RAM(LL)b<«0 (m 1 2
SETI@LL,b RAM(LL)b«1 (I 1 2
TESTI@LL, b SF«/RAM(LL)b (I * 2

a.ll" CLRI@LL, b CleartheBIbit/of thelRAM(pointedatby(thellLL register.
b.[l SETI@LL,b SettheBIbit/of thelRAM(pointed(atby/thellLL registeritobe1.

c.ll TEST@LL,b Testlthe(Bbit/of the(RAMpointed(atibythell.L register.(Ifithis(bitlis1, the SFlis/setto
0;[otherwise, [the[SFlis[setto(1.

5.[Carryloperationlinstructions

Instruction Operation CF SF Cycle

CLRICF CF<0 0 1 2
SETICF CF«1 1 1 2
TESTPICF SF«CF (m * 1

a. CLRICF Clear(thelcarry(flag/tollogic/zero.

b. SETICF Setthelcarry(flag(tollogic.

c. TESTPICF Testlthelcarry(flag, sendithelcarry flagtoSF.
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6.[Branchlinstructions
Instruction Operation CF SF Cycle
BSSllabel (1 1 2
JMPSIabel (I 1 3

Jumplinstructionlislactive onlylwhen[ SF(is[1, orlelselhext instruction is executed. Pleaselreadlthe Pseudo!]
instructionSetfor(details.

BSSilabel Jumptoldestination(addresslabel with frange of(128 bytes

JMPS labelJumpitodestinationaddress/label withrangelof(2K[program.

Symboldescription(oflabovelinstructions:

a. label Destinationaddress of jump
b #k Immediate((0~15)

C. b Bitladdressing((0~3)

d %p Portiaddress

7. Subroutinelinstructions

Instruction Operation CF SF Cycle
CALLSIlabel m (I 2
RET (I (I 2

When(executing/subroutinel¢all’and(returnlinstructions,thelsubroutinelstartingladdress/islimited from(000H o
01FH.

8.0Otherlinstructions

Instruction Operation CF SF Cycle

HOLD (I 1 1

NOP (m (m 1
TMRST Resettimericounter (I (I 1

a. HOLD Afterexecuting(thisCinstruction, MCU(islin[ the power—savel mode,thel clock[ stops

oscillationiandipowericonsumptionreducesidramatically.
b. NOP Nullloperation.(lt[doesn’tiaffectanything.
c. TMRST Timer(clear’command. (It(will(clear(all Values of theltimer(to(0. Thislinstructionlis often

usediolresetWDTIinprogram.

9.[Pseudoinstruction
ORG
Format:
[Label:]IORGI[Taddress
Function:
Redefinelfollowing(startladdress
Expression:
Label:[selectable
[IrAddress: redefinedaddress, ¢anbebinary, decimal or’fhexadecimal.
MTRedefinedaddresslisan@bsolute @addresswhichcouldmnotbereturned back. Thatlis, theredefinedaddress
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should(belhigherithanithatiabove, (or(afaultlisloccurredduringlcompiling.[000H s defaultedif(noladdress/isset by
ORGlinstruction.
Example:

ORGI0100H

EQU

Format:
Symbol[EQUdigital
Function:
Definelaldigitallas(alsymbol.[Symbol = (digital.
Expression:
Symboliishouldbe legal,and(digital shouldbe(binary, ([decimalorlhexadecimal. Therelisnocolonebefore
EQUIin(definition, andiiticanonlyuseful afterithe definition.
‘Example:
Data1IEQUM12H
Data2lEQU1001B

DB

Format:

[Label:]fnum]DBdata
Function:

Define/datalwithinumber(ofilnum.

Expression:

Label:[selectable

[Num:lindicates(numberofidata, default'valuelis1.

[Data:(datalto(belwrittento/ROM. It[should [smallerithan(0X200as[ROMiIis[only (9 bit.lower 9 bit value of(data
isttakenawithiwarning/if itlisimore than0x200.([only lower 8 bitlis takenlif thelinstructionlis(used fordata/table)
Example:

[DBM2H M Defineloneldata

[DBM0010BI Defineloneldata

M12HIDBI55HT Definelcontinuous18data

JMPS

Format:
[Label:][JMPSaddress
Function:
[Jump(inf/ROM.
Expression:
lLabel:[selectable
Addresscanbeladigital,[symbolldefined by [EQUortheladdressisymbol.
Combinedby:
LDIMBR, #k
BSSilabel
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Thelinstructionlis 2 bytellong,anditlcanjumptoanypositionin'the[ROM.
Example:

(JMPSIMAIN

(JMPS[100H

VENT

Format:

VENT label
Function:

Defineltheentrylandresetaddress(ofisublprogram.

Expression:

Labeliisthesub’programnameloritheaddressisymbol.

UselVENT tolspecifytheentryand(reset/address(of(the sub program,andiitimustbe(atthebeginningofithe
program. The(first VYENT [denotes the resetaddress(and the(following VENT instructionsidenotethelentryofithe
sublprogram.(Inigeneral,16/sublprograms can(beldefinedatimost. Allthe/sub(programs(called by (CALL
instruction(should/beldefinedin(VENT,or(else errors(willloccurlinassembly.

Example:

VENTIMAIN

VENTISUB1

VENTISUB2

[(ORGM00H
MAIN:

INOP

INOP

[CALLS[SUB1

[CALLS[SUB2

END

Format:
END
Function:
UseltheENDIinstruction(to’endthelassembly(oflaprogram.
Expression:
END/pseudoinstruction/ends/thelassemblyoflaprogramiandithelcontent/after END will(notbeprocessed by
assembler. IflEND is/omitted, thelassembler(will processall thellinesof thelsourceffile.
Example:
END
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PACKAGEOUTLINE(Continued)
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7"\, CAUTION A

D & ELECTROSTATIC

SENSITIVE DEVICE 4 \

DO NOT OPEN OR HANDLE <
EXPECT AT A STATICFREE

WORKSTATION

MOSDEVICESIOPERATEINOTES:
Electrostaticlcharges/may(existlinimany(things.Pleaseltake[following[preventive[measuresto prevent effectively
the(MOS|electric(circuit/as alresult/of the([damagewhichlis(caused by (discharge:

@1 Theloperatorimustiputionwrististrapwhichishouldbeearthedfolagainstielectrostatic.

@1 Equipmenticasesshouldbelearthed.

@1 Allifoolsusediduringiassembly,lincludingisolderingfoolsfandisolderibaths,mustberearthed.

® | MOSIdevicesishouldbepackedlin/antistatic/conductivelcontainers(foritransportation.

Disclaimer:
. Silan(reserves(thelright tolmake changes(tolthelinformation herein for the improvementlof(the designandlperformance

without further(notice!

. Alllsemiconductorproductsmalfunction(orifail with[some(probability lunder(special conditions. W hen(using(Silanproducts(in
systemdesignloricompletelmachinelmanufacturing, it/isthe[responsibility (ofithe buyer(to/comply (with the safety(standards
strictlylandtakelessential[measures tolavoid(situationsliniwhichlalmalfunction or(failure of(such Silan(productscould(¢cause
losslof(bodylinjuryloridamage/tolproperty.

. Silanwilllsupply(thelbest(possible productforicustomers!
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