Silan
Microelectronics

SC8562

DIGITALIALARMICLOCKIWITHILEDIDRIVER

DESCRIPTION

The1ISC8562(is[lalarmJequipped digital clock ICwith[built[in
driversicapablelof(directly driving(LED[displaylequipment.SC8562
has(features(suchlas(easy(setting, twolalarmsand(can(belusedlat
awideloperatingvoltagerange.

FEATURES

*IDuplex[LED(display(SC8560(usellLED paneliusable)

*[Mwolalarms(on(chip(600Hz,(1200Hz)

*[[WUp, down(/fast, [slowtime(settinglavailable(easysetting)

*[1M12/24hour mode, [ 50/60 Hz[ selectablel[ (provided! thatlit[is
impossibletolselect the(combination(of(24 hourimodeland(60
Hz)

*[On—chip[CRloscillator for[ backupluselat/theltimelof power
failure

*IPower(failurelindicator

*B9minutelalarm/sleep timer

*[BIminute(snooze(function

*[[Radioloutputfunction

*[IPlchannel EDIMOS

*[[Pin[28duallin(linelshrink package

*[IWideloperating(voltage/operatingtemperaturerange
VDD=[14[to[18V/(120to[+70°C

SDIP2814001.778

ORDERINGINFORMATION

Device

Package

SC8562

SDIP28(400(1.778

APPLICATIONS

*Alarm[clocks
*Clock(radios
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ABSOLUTEMAXIMUMIRATINGS (Tamb=25°C, Vss=0V)

Characteristics Symbol Condition Value Unit
SupplyVoltage VDD max. M17.0+110.3 V
InputVoltage VIN 17.0%1=*0.3 V
OutputVoltage Vout 17.0%1=*0.3 V
AllowablePowerDissipation Pdimax Tamb=70°C 700 mwW
Operating Temperature Topr 20%+70 °C
StoragelTemperature Tstg 55~+125 °C

ALLOWABLEOPERATINGICONDITIONS ([Tamb=[20t0(70°C, Vss=0V)

Characteristics Symbol Test conditions Min. |Typ.[ Max. Unit
Supply Voltage VDD 14.0 8 V
Standby(Voltage VST 7.5 V
InputHigh(lLevel Voltage1 VIH1[] |AClinput/pin Vss Vss V
InputLow(lLevel Voltage VIL1 \VVDD+2 \%
InputHigh(lLevel Voltage12 VIH2(] |CRIOSCIpin Vss Vss V
Inputllow(lLevel VoltagelT2 ViL2 \VVDD+2 \%
InputHigh(lLevel Voltage13 VIH3[) |3levellinputipins Vss[0.7 Vss V
InputiMid(lLevel Voltage VIM 1/21VDD(1 1/2VpD+1| V
InputLow(lLevel Voltage3 VIL3 VDD VDD+1 V
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Characteristics Symbol Test conditions Min. |Typ.[ Max. Unit
InputHighlLevel Voltage4 VIH4[l |Inputipinsiotherithanithelabove| VsSS2 Vss \%
InputllowlLevel Voltage™ ViL4 \VVDD+2 V
InputLLevelHoldTime tH 10 ms
Input(Chattering Time tC 10 ms
ELECTRICALICHARACTERISTICS (Tamb=25+2°C,Vss=0V,VDD=[12V)
Characteristics Symbol Test/conditions Min. Typ. Max. | Unit
. AM&10’SHRad[&eg(pin,
OutputiHigh(LLevel (Current(1 IOH1 32 (Note1)| mA
VOUT=Vss2.0V
OutputlOFF(State(lLeakage
IoF100  |VOUT=FVDD 20 mA
Current[1
Segment(] output(] pins(] other
Output(High(lLevel Current(2 I0H2 thanithelabove, 16 (Note1)| mA
VouTt=Vss2.0V
OutputlOFF(State(lLeakage
loF201  |VouT =IVDD 20 mA
Current2
. ALM[1,0JALM(2,(JRADIO pin,
OutputiHigh(LLevel Current[3 IOH3 2 mA
VouTt=Vss2.0V
OutputlOFF(State(lLeakage
IoF301  |VOUT=FVDD 10 mA
Current3
OperatingFrequency fop ACIINPUT pin DC 2000 Hz
InputHighllLevel (Current1 liH1 VIH=Vss 10 mA
InputlLow!LLevel (Current1 liL1 VIL=VDD 10 mA
InputHighllLevel (Current(2 1IH2 CRIOSCIpin, VIH=VsS 10 mA
InputLow!LLevel (Current(2 liL2 VIL=VDD 60 mA
InputHighllLevel (Current(3 1IH3 3llevellinputipins, VIH=VSS 20 120 mA
InputlLow!lLevel (Current[3 liL3 VIL=VDD 120 20 mA
PulllDown(Resistance RPD(] |3(levellinputipins, VIN=1/2VDD 1.0 MW
PulllUpResistance RPU[ [VIN=1/2VDD 0.8 MW
OperatingCurrent IDD Output:nolload 2 8 15 mA
Power(Failure(Detect(Circuit VBU 7.5 5.0 V
OSCIStability fs VDD=9V+10% 10 10 %
OSCIlAccuracy fA VDD=[9V 10 10 %
R=180KW,(C=3300pF 3600
OSCIFrequency fosc Hz
R=260KW,[C=3300pF 2400

Notel:[Thelallowablelsegmentcurrentidrainlis[78mAmax. forlAM&10’SHRad & egland[39mA[max. Forother
than[AM(&10’'SHRad(&[dglintherange(of powerIdissipation 700mW.
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PINCCONFIGURATIONS

AM & 10SHR ad &eg (1)

VDD

PM & 10'SHRb TIME_SET_EN/DIM
10'SHRc & HRe MODE_SEL
HRg &b (4) AC INPUT
HRd &c e SLEEP/SNOOZE
HRf &a ON/OFF
108MINa &f (7) § TIME_SET
10SMINb &g (8) § ALM_SEL
10'SMIN¢c &d e ALM_2
10'SMINe & MINe ALM_1
MINg &b (11) RADIO
MINd &c SPEED /PD
MIN f &a CR OSC
COLON (19) VSS
PINIDESCRIPTION
No. PinlName Description
10 | AM&10''SHRad&eg | DrivelAM[10’sSHRsegmentiand10’'SHR[Segment.
2(] | PM&10’[SHRb DrivelPMiand10’SHRblsegment.
30 | 10'SHRI¢I&HRIe DrivelHReland10’SHR¢c/segment.
40 | HRIg&b Drive[HRIgland[HRbsegment.
50 |HRd&¢ DrivelHRdandHRIclsegment.
601 | HRfi&@a DrivelHRfland[HRalsegment.
700 | 10 SMIN@ & Drive10’SMINaland10’'SMINfisegment.
8 | 10'SMINb&(g Drive10’SMINband10’'SMIN(gsegment
9] | 10'SMINc(&d Drive10’SMINI¢(and[10'SMIN[disegment.
1000 | 10'(SMINe( & MIN(e DrivelMINeland10'(SMIN[elsegment.
110 | MINig&b DrivelMINgrandMINbsegment.
1200 | MINd(&(¢ DrivelMINIdlandIMINc[segment.
130 | MINf&a DriveMINfland [MINalsegment.
1401| COLON Colonoutput
1500| Vss Vss=0V
1601| CRIOSC Oscillatorlinput/output/port, [connected [external (Capacitor/andiresistor.
SPEED/Powerl down(control pin.[When[connect(to VDD, select powerldown
170| SPEED/PD mode;fandliffconnecttoVsS,testimodelis[selected. Selectinormallmodelin
open(state.
18| RADIO Radioloutputipin.
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No. PinlName Description
190 ALM_1 Alarm(outputipin, wWhen(connecttoVDD, alarmlis turned(off.
2000 | ALM_2
210 | ALM_SEL LEDDisplayimode(selectpin[1
2201 | TIME_SET Timelset(pin.
2301| ON/OFF Pinfcontrollingalarmiandiradioloutputstate
2411 | SLEEP/SNOOZE LED[Displayimodelselectpin2
Builtlin(1Schmidtcircuitlenables[Inoiselelimination at[150/60Hz \commercial
25 | ACINPUT
frequencies with(uselof(alsimple/CRilter, Built(in/pull (up(resistor.
Mode(select(pin. IficonnecttoVDD, [select[12H&B60Hzmode; lif iconnectto(VSS,
2601 | MODE_SEL
select24H&50Hzmode; liflopen, ithen(select(12H&50Hz.
Timelsettinglenableland dimmer(displaycontrol[pin. lf_connect(to VDD, time
settinglenable/and(LEDdisplaynormally;IficonnecttoVSS, itime(settinglinhibit
2700 | TIME_SET_EN/DIM
(exceptlalarm(setting)land LED[dimmer(display;(if open,timelsettinglinhibit
and/LEDdisplaynormally.
2801| VDD Negativepowersupply.
DISPLAYIMODE
Select/Pin Display Digit[No,
ALM_SEL SLEEP/SNOOZE Mode 1 2 3 4
. . AM/PM 10’s )
OPEN OPEN Timeldisplay Hour ) Minutes
10’s hour minutes
AM/PM 10’s
VDD OPEN AlarmA Hour Minutes
10’sthour minutes
AM/PM 10’s
Vss OPEN Alarm2 Hour Minutes
10’s(hour minutes
10’s
OPEN(VDD,VsSs) Vss Sleep Unlit 0 ) Minutes
minutes
Second . . 10’s
OPEN(VDD,VsSs) VDD ] Unlit Minutes Seconds
display seconds

FUNCTIONDESCRIPTION

1. SegmentOutput
ThelduplexLEDpanelicanbedirect/driven(by13Ssegmentoutput/pins.
Compatiblewith(SC8560(useLEDpanel)

2. ColonOutput
LEDIpanel
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The drive phase 1. The colon always flashes at 1 Hz rate.

3. OSClcircuit
By[connectinglalresistorlandlalcapacitor with(the [CRIINPUT [pin,al2.4[kHz[OSCIcircuit(is(formed, The
clockisignal'generated by the(2.4 kHzIOSCIcircuitlis[usedlinthefollowing/cases.
(1)0Used as(thelclock(signal forthetimelcounter, instead (0f(50/60Hz INPUT, whenthepower down(mode
islentered.
(2)JAlarmisound((1200Hz(or600(Hz) atthealarm(signal loutputimode.
(3)11/251duty ielock(signal whilethe dimmerlis(in [operation.

4. Power(DownMode
(1)Sincethebackup/OSCigircuitholds/thelcurrentitime, the[SC8562 startsioperatingimmediately.
(2)1Thelsnoozelfunction(stops/operating.

(3)JThelRADIO pinlisibroughttothe OFF [state.
(4)Thelcontrollinputlis(inhibited((except/the following).

- [OFFINPUT

- [ALARM/SLEEPITIME[SETINPUT [at/theltimesettingienable(mode

5. Alarm
ThelSC8562(¢ontains(two alarms/onla24hourbasis.
Alarm(1.....[Superposition(0f(600Hz/and[1(Hz
Alarm(2(....[Superposition(0f(1200(Hzland[1Hz
6Iminutesisnooze
Thelalarmloutputidurationtimelis(59minutes. The59minutelduration[counterlistccommon(tolthealarm1,
alarm(2,and(sleeptimer.

6. TimelSetting,[IDimmer
Thel3(levellinput TIME_SETIpin(provides(the followingoperations.

TIME_SETpininput Operations
VDD AC(50/60(Hzlorimore) | Fastlup
DC(20(ms(min.) Slow(up
OPEN Noloperation
Vs AC(50/60(Hzlorimore) | Fastidown
DC(20[ms(min.) Slow(down
Setting(Contents

DFastiup/down[M50/60Hz rate
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@r8lowup/downTmMimmediatelylincremented/decremented +1andcountedup/downlat[a2Hzrate 0.5
to1.0lsecondllater

7. ON/OFF[Pin
The(3level inputlON/OFF pinlactsionthelALM(1,2[RADIO pinsas'shown below.

Pause
OutputPin ON(State[Condition . OFF[State[Conditions
Conditions
- [DN/OFF[=Vss
. . - [ON/OFF[=VDD
Alarm 10J setting(] time[J =
ALMA Snoozelin - [Sleeplin
Currentitime )
- (59Iminuteslafterithelalarm2listurned (ON
- [ALM(1=VDD
- [DN/OFF[=Vss
- [ON/OFF=VDD
Alarm 27 setting(] time[J =
ALM2 Snoozelin - [Sleeplin
Currentitime )
- (59(minutesl(afterithelalarm2turned ON
- [ALM(2(=VDD
- [ON/OFF[=VDD
ON/OFF=VDD
L - [Power=downmode
(ONistatel] indicator:[] ON 0
- [Sleeplin
state) .
(Onlstatelindicator:(OFF state)
RADIO
- [ODN/OFF[=Vss
Sleeplin . - [ON/OFF=VDD
(Sleeplindicator:IONI(state) - [Powerldownmode
(Sleeplindicator :IOFFstate)

8. Sleep,/SnoozeTimer
The(3(level input(SLEEP/SNOOZE [pinioperates asishown(below.

SLEEP/SNOOZE[Pinlinput Operation
Snoozelin(&seconds(displaymode.

VDD (20(ms(min.) - [Timelalarm(stops(functioning/for6 to(7 minutes.

- [Secondsl(display

OPEN Noloperation

Sleepmode

- [Thelsleeplcounterlissetto operatefor59minutes.

- [Counted(downlautomaticallyat/a2[Hzrate(1.5/to(2.0(Seconds later
- [Fast/slow, up/downitimesettinglavailable

Vss (20imsimin.)

9. 50/60HZnput
Internal(Schmitt flip[flop/¢anremovelthenoiselin[AC.
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TYPICALIAPPLICATIONICIRCUIT

LEDIDISPLAYIPANEL
CYCLEN2
R
cam o0 o0 H,

AMI&I0's PMI& 10's g&b di&c flda al&f bl&g cl&d 10S gk b dikc fika
HR 10's HRc & g‘”'Ne I COLON(3g)
AC § E= adgleg  HRb HRe 8 e | :[ﬂ
< 28) Vop HR 10'sIMIN MIN
T 0 :[ﬂ
100K = ALMI2
{25) ACINPUT SC8562
AC : =
ma2v g
- RADIO
(15 vss 18
= TIME_SET SLEEP/S  MoDE_
CRIOSC SPEED_PD TIME_SET ALMISEL _gnpiM =~ ON/OFF  NOOZE  gg
17 22 21 27 23 24 26
i 1
260k Power DIMMER SLEEP 12H
ALMI2
Down T ALMI T SET f 50H
SEC.DISP |_SNOOZE
15k 1k 1k
1k
100k |Fo[] {,sp ON
100k | F.U[] ] {su OFF -
100k {
I
f Backluplbattery
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PACKAGEIOUTLINE
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HANDLINGIMOS/DEVICES:

Electrostaticicharges/canlexistlinimanyithings. AllloflourMOSIdevices(arelinternally protectediagainst
electrostatic/dischargebuttheycanbe(damagediifithe followingprecautionsarenotitaken:

- Personsiatialworkibenchishouldbelearthedvialawrististrap.

- Equipmenticasesishouldbelearthed.

- Allifoolsusedduringiassembly, lincludingisolderingfoolsiandsolderibaths, mustbelearthed.

- MOSIdevices[shouldbe packedforidispatchlinlantistatic/conductive(containers.
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Attachment
RevisionHistory
Data REV Description Page
2004.08.03 1.0 Original
2008.04.29 1.1 Modify(the “ELECTRICALICHARACTERISTICS”

Note: Silanireservesithelrighttoimake changes!without noticelin this specification forithelimprovement ofithe/design.and performance.
Silanwilllsupply(thebest(possible productforicustomers.
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