Silan
Microelectronics

SC8562

DIGITALIALARMICLOCKWITHILEDIDRIVER

DESCRIPTION

TheISC8562(is[lalarmJequipped(digital clock ICwithIbuiltlin
drivers[capablerof(directlyrdriving[LED displayrequipment. SC8562
has(features’suchlasleasy(setting,[twolalarmsland/¢an(belusedlat
alwideloperating/voltagerange.

FEATURES

*MDuplexTLEDdisplay(SC8560 usellLED panelusable)

*[ITwolalarms(onchip[(600Hz,1200Hz)

*[Up,[down/fast, slowltime(settinglavailable/(easysetting)

*[1M2/24hour’mode, 50/60 Hz["selectable(provided thatlitlis
impossibletoselectthelcombinationof[24hour’modeland(60
Hz)

*[On—chip[CRloscillatorforlbackuplusel at[the time of power
failure

*MPower failurelindicator

*[59minutelalarm/sleep timer

*[Bminute(snoozefunction

*[TRadiooutputfunction

*[Pchannel[EDIMOS

*[Pin[28[duallinlinelshrinkipackage

*[IWideloperatingvoltage/operatingtemperaturerange
VDD=[14[tol18V/[120to+70°C

SDIP(28(400(1.778

ORDERINGIINFORMATION

*[Clock(radios

Device Package
SC8562 SDIP28140011.778
APPLICATIONS
*[Alarm(clocks
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ABSOLUTEMAXIMUMIRATINGS (Tamb=25°C, Vss=0V)

Characteristics Symbol Condition Value Unit
SupplyVoltage VDDimax. M17.0=#*0.3 V
InputVoltage VIN M17.0=7*10.3 V
OutputVoltage VouTt M17.0=7*10.3 V
AllowablePowerDissipation Pdmax Tamb=70°C 700 mwW
Operating(Temperature Topr 20=[+70 °C
Storage(Temperature Tstg 55~+125 °C
ALLOWABLEOPERATINGICONDITIONS (Tamb=1201to[70°C,VSS=0V)

Characteristics Symbol Test/conditions Min. ([Typ.[ Max. Unit
SupplyVoltage VDD 14.0 8 V
StandbyVoltage VST 7.5 V
Input/High(lLevel Voltage!1 VIH1L  [AClinputipin Vss(1 Vss V
InputLow(lLevel Voltage(T1 VIL1 \VDD+2 V
InputiHigh(lLevel Voltage2 VIH2[1 [CRIOSCIpin Vss1 Vss V
Input/Low(LLevelVoltage[T2 VIL2 VDD+2 V
InputiHighllLevelVoltage3 VIH3[] |3levellinputipins Vss[0.7 Vss V
InputiMidiLLevel Voltage VimM 1/2IVpD1 12VpD+1| V
Input(lLow(lLevel Voltage[3 VIL3 VDD VDD+1 V
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Characteristics Symbol Test/conditions Min. [Typ.[ Max. Unit
InputHigh(lLevelVoltage4 VIH4(] |Inputipinsiotherithanithelabove| VSS[2 Vss V
Input(lLow(lLevel Voltage[™4 ViL4 \VDD+2 V
InputilLevel Hold[Time tH 10 ms
InputChattering 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,
OutputHigh(Level (Current1 IoH1 32 (Note1)| mA
VouTFVss2.0V
Output/OFF[State lleakage
loF10  |VOUT=VDD 20 mA
Current1
Segment( output(] pins(] other
OutputHigh(Level Current(2 loH2  |thanithelabove, 16 (Note1)| mA
VouTt=Vss2.0V
Output/OFF[StatelLleakage
loF200  [VouT =IVDD 20 mA
Current(2
) ALM[1,JALM(2,[IRADIO pin,
OutputHighiLevel (Current(3 IoH3 2 mA
VouT=Vssi2.0V
Output/OFFrState lleakage
IoF3[]  |VOUT=IVDD 10 mA
Current[3
Operating/Frequency fop ACIINPUT (pin DC 2000 Hz
InputHighllLevel [Current[1 lIH1 VIH=Vss 10 mA
InputLow(LLevel (Current1 liL1 VIL=VDD 10 A
InputiHighilLevel Current2 lIH2 CRIOSCIpin, VIH=Vss 10 A
Input/LowLevel Current2 liL2 VIL=VDD 60 mA
InputHighilLevel (Current(3 I1H3 3evellinputpins, VIH=VSS 20 120 mA
Input/Low(Level Current'3 lIL3 VIL=VDD 120 20 mA
PulllDown[Resistance RPD[ |3Mevelinputipins, VIN=1/2VDD 1.0 Mw
PulllUp/Resistance RPUT |VIN=1/2VDD 0.8 MwW
Operating[Current IDD Outputinoload 2 8 15 mA
Power FailureDetect(Circuit VBU 7.5 5.0 V
OSCIStability fs VDD=[9V+10% 10 10 %
OSClAccuracy fA \VDD=[9V 10 10 %
R=180KW,(C=3300pF 3600
OSCIFrequency fosc Hz
R=260KW,(C=3300pF 2400

Notel:[Thelallowablelsegment/current/drain(is[78mAmax.forrAMI&[10’'SHR[ad & eégland39mAlmax. Forlother
thanAM(&10’SHRad&[dglinitherangelof (power(dissipation 700 mW.
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PINICONFIGURATIONS

AM & 10'SHR ad & eg o U 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
10SMINa &f (7) ‘é 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 (14) VSS
PINIDESCRIPTION
No. PinifName Description
10 | AM&M0' SHRad&eg | DrivelAM10’'sSHRIsegmentiand10'SHRIsegment.
20 | PM&M10SHRDb DrivelPMand10’'SHRb[segment.
30 | 10'SHRcI&HRe Drive[HRIeand[10’'SHRI¢[segment.
471 | HRIg&Db Drive[HRIgland[HRbsegment.
500 | HRA&[E DrivelHRIdandHR[c[Segment.
6 | HRifi&a Drive[HRflandHRalsegment.
700 | 10°[SMIN@&f Drive10'SMINrarand10'SMINflsegment.
80 | 10''SMINb &g Drive10’'SMINband10’SMINIgisegment
901 | 10°'SMINc(&d Drive[10'SMINI¢cland10'SMINdsegment.
100 | 10°SMINe&MINe Drive(MIN[eland10'[SMIN e/segment.
110 | MINg&b Drive[MINIglandIMIN[bisegment.
1201 MINd[&c DrivelMINIdiand[MIN[c[segment.
130 | MINfi&a Drive[MINfland MIN[alsegment.
141| COLON Colonoutput
1500 | Vss Vss=0V
1601 | CRIOSC Oscillatorlinput/output/port,([connectedexternalcapacitorandiresistor.
SPEED/Power down(control[pin.[WWhen[connect to[ VDD, [ select power down
1701| SPEED/PD mode;landlificonnect/tolVss,test(modelis selected. Select'normal'modelin
openstate.
18771 | RADIO Radioloutputipin.
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No. PinfName Description
1900 | ALM 1 Alarm(output/pin, whenlconnecttoVDD, [alarmlis[turned off.
200 |ALM_2
2107| ALM_SEL LED(Displaymodeiselectpin(1
2201| TIME_SET Timelsetpin.
23[1| ON/OFF Pin(controllinglalarmiandradio’output/state
24(1| SLEEP/SNOOZE LED(Displaymodelselectpin(2

BuiltlinC)SchmidtTicircuitlenablesnoiseeliminationJat[150/60Hz Jlcommercial
frequencies(withuseloflalsimpleCRffilter, Built(in[pull[up(resistor.
Modelselectpin.ficonnecttoVDD, select[12H&B60Hzmode; if iconnectto[Vss,
select24H&50Hzmode;iflopen, theniselect12H[&50Hz.

Timelsetting enableanddimmerldisplaycontrol pin.(lf(connectto[VDD,time
settinglenableland(LLEDIdisplaynormally;ficonnect/toVSS, timelsettinginhibit
(exceptralarm(setting)land[LED dimmer[display;Liflopen,timelsettinglinhibit
and(LEDdisplaynormally.

25 | ACIINPUT

260 | MODE_SEL

270 | TIME_SET_EN/DIM

28(1]| VDD Negativepowersupply.

DISPLAYMODE

Select’Pin Display Digit'No,
ALM_SEL SLEEP/SNOOZE Mode 1 2 3 4
AM/PM 10’s
OPEN OPEN Timeldisplay Hour . Minutes
10’shour minutes
AM/PM 10’s
VDD OPEN Alarm™ Hour Minutes
10’shour minutes
AM/PM 10’s
Vss OPEN Alarm2 Hour Minutes
10’slhour minutes
) 10’s )
OPEN(VDD,VsS) Vss Sleep Unlit 0 ) Minutes
minutes
Second ) . 10’s
OPEN(VDD,VsSs) VDD ] Unlit Minutes Seconds
display seconds

FUNCTIONIDESCRIPTION

1. SegmentOutput
Thelduplex/LEDpanelicanbedirectidrivenby[13isegmentioutputipins.
Compatiblewith[SC8560 uselLEDpanel)

2. ColonOutput
LEDpanel
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AM Conol

.dB87'88H

The drive phase 1. The colon always flashes at 1 Hz rate.

3. OSCicircuit
Bylconnectinglaltesistor andlalcapacitor(with the (CRIINPUT [pin, a[2.4[ kHz[OSCIcircuitlis[formed, The
clockisignaligeneratediby(the(2.4 kHz/OSCicircuitlis(usedlinlthefollowing/cases.
(1)[1Usedlas[thelclock signal fortheltime counter,linstead(0f(50/60HzINPUT, whenthe[power downmode
islentered.
(2)Alarmisound((1200Hz(or600[Hz)atthelalarmisignal outputimode.
(3)11/25[dutyiclockisignal while thedimmerlisin(operation.

4. Power DownMode
(1)ISincethebackup©OSCicircuit’holdsithecurrenttime, the[SC8562 startsioperatinglimmediately.
(2)['Theisnoozelfunction(stops/operating.

(3)IThelRADIOIpinlisibroughttoithe(OFFstate.
(4)The'controliinputiisfinhibited (exceptithefollowing).

- [OFFINPUT

- [ALARM/SLEEPTIME[SETINPUT [atithetimesettinglenableimode

5. Alarm
ThelSC8562 contains/twolalarmsionia24hour(basis.
Alarm(1.....[Superposition0f[600Hzand1 Hz
Alarm(2L....[Superposition[of(1200(Hzand 1 Hz
6/minutesisnooze
Thelalarm[outputdurationtimelis(59minutes. The59minuteldurationl¢ounterlisfcommon(tolthelalarm(1,
alarm(2,[and sleeptimer.

6. TimellSetting,[Dimmer
Thel3levellinput TIME_SET(pinprovidesthelfollowingoperations.

TIME_SETpinlinput Operations
VDD AC(50/60Hzlorimore) | Fastup
DC(20(msmin.) Slowlup
OPEN Noloperation
Vss AC(50/60Hz/orimore) | Fastidown
DC(20imsimin.) Slow(down

SettingContents
(DFastrup/downIIII50/60Hz rate
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@ 18lowup/down(TIimmediatelyincremented/decremented +1and counted (up/downlatar2'Hzrate 0.5
tol1.0(secondilater

7. ON/OFF[Pin
Thel3(level inputtON/OFF piniactsionithe/ALM1,2[RADIOpins/asshownbelow.

Pause
OutputPin ONIStatelCondition o OFF[StatelConditions
Conditions
- [ON/OFF[=Vss
. . - [ON/OFF=VDD
Alarm(] 10 setting[] time[] =
ALM1 Snoozelin - [Sleeplin
Currentitime ) .
- (59minutes afterithelalarm2lisiturned ON
- [ALM1=VDD
- [ON/OFF=Vss
- [(ON/OFF=VDD
Alarm(] 2[1] setting( | timel[] = . )
ALM(2 Snoozelin - [Sleeplin
Currentitime .
- 59minutes(afterithelalarm2iturned[ON
- [ALM2[=VDD
- (ON/OFF=VDD
ON/OFF=VDD
o - [Power(=downmode
(ONrstatel] indicator:[1 ON 0
- [Sleeplin
state) )
(Onistatelindicator:[OFF [state)
RADIO
- [ODN/OFF[=Vss
Sleeplin . - [ON/OFF=VDD
(Sleepiindicator:IONIstate) - [Powerdownmode
(Sleeplindicator:ITOFFstate)

8. Sleep,/Snooze Timer
Thel3(level input'SLEEP/SNOOZE [pinloperates[asishownibelow.

SLEEP/SNOOZE[Pinlinput Operation

Snoozelin&seconds displaymode.

VDD (20imsmin.) - [Timelalarm(stopsfunctioning(for6 to[7 minutes.

- [Seconds/display

OPEN Noloperation

Sleepimode

- [ThelsleeplcounteriisSettooperatefor 59 minutes.

- [Counteddown automaticallylat(a2(Hz(rate(1.5fo(2.0(seconds/later
- [(Fast/slow, [up/down(timesettinglavailable

Vss (20msimin.)

9. 50/60HZInput
Internal’Schmittflipflopcanremovethenoiselin/AC.
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TYPICALIAPPLICATIONICIRCUIT

LEDIDISPLAYIPANEL

CYCLEN2

-« B8 88
1T

AMIBI10's PMI& 10's g&b dl&c flda alkf bldg cl&d m gk b di&c flRa
e

HR 10's HRc & Py T
AC = addleg HRb HRe N N
< 28) Vop HR 10'sIMIN MIN
100K i
(25) ACINPUT SC8562
AC 2 =
nav
(i5) Vss
TIME_SET SLEEP/S
CRIOSC SPEED_PD TIME_SET ALMISEL gnpiv~ ONOFF - NOOZE
17, 22 21 27 23 24
T DIMMER NC.
260k Power ALMI2 SLEEP 12H
Down 7 ALMI1 ? SET ; 504
SEC.DISP I—SNOOZE
15k 1k 1k
1k
100k [Foj 4, | ;0 ON
100k [F.U(] 4 {'su OFF -
100k
<
L
i Backluplbattery
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PACKAGEOUTLINE
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HANDLINGIMOSDEVICES:
Electrostaticicharges(can(existiin'many(things.AllloflourMOSIdevices(arelinternallyprotected(against
electrostaticldischargebutitheycanibeldamagedifithefollowingprecautionsarelnotitaken:
- Personslat/alwork[benchishouldbelearthed(vialawrist/strap.
- Equipmenticases/shouldbelearthed.
- Allifools(usediduringlassembly,(includingsolderingtools/andisolder(baths,mustbeearthed.
- MOSiIdevicesshouldbelpackedforidispatchliniantistatic/conductivecontainers.
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Attachment
Revision[History
Data REV Description Page
2004.08.03 1.0 Original
2008.04.29 1.1 Modifythe “ELECTRICALICHARACTERISTICS”

Note: Silanireservesithelright toimakelchanges/withoutnoticelin this/specificationforithelimprovement ofithe/designiand performance.
Silanwill'supply(the best/possiblelproductforicustomers.
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