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Preliminary Specification

RCL Semiconductors Lid.

Four Digits Countdown/Up Timer

~ SS0809

GENERAL DESCRIPTION

The CEOO1A Is a four digits count-down/up timer CMOS LSl direur:. It can directly dr ve 4 digits LCD and
alarm piezoslectric buzzer. The maximum countdown time is 24 hours and countup cycli lima is 24 hours.

The CEDO1A is suitabla for many applications, such as pillbox timer, kitchen timer, sarking alarm timar,
etc.
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Single 1.5V batlery operation

32768 Hr quartz crystal time base

4 digits LCD display

Diractly drive alarm piezoelectric buzzer
Mzximum countdown tirne 24 hours

Maximum countup cycle time 24 houts

Haur and minuta sl indepandently

Fast satt:ng hour or mipute after HSET or MSET

Timer reset when HSET & MSET depressed
simultanecusly .
Countdown timer repeat f.nction by bandin
option

Immediately start timer atter START depressed,
but 2 second dalay to sto;. timer after STOP
deprassed

Special alzrm trigger output ' or switch contral or”
for driving another melody I

depressed continucusly for 0.5 second
+ 4 digits and colon blanking on evary second as
timer beging 1o counting

- 5 minutes and 10 minutes pr 1-alarm {unction
+ Internal voltage doubler

BLOCK DIAGRAM
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PIN DESCRIPTION

HSET - Hour Setting Input
This pin is used for setting the time hour during countdown mode.The seting function will be
effective only whan the countdown mode has been stopped or resel. If this pin is puled high with tha pin
MSET simuhanaenugly, the timer will be reset. This pin has baen internally pulled low.
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RCL Semiconductors Lid. SS0809

MSET - Minute Setting Input o
This pin is used for setting the time minute during countdown mode. The settiig function will be

affectiva anly when the countdown mode has baen stopped of reset. This pin with the H 3ET pin is used 10
exscuta the resat function. This'pin has been intamally puliad low.

START/STOP - Start or Stop Inpot

This pin acts as Start/Stop function for the Up/Dawn timer. After power o ar rese’, tha timar will ba
in stop state. When it is triggered, the timer will be anable, and another tigger will stop the timer after this pin
depressed continuously for 2 sacond. it has been internally pulled low.

BD, BD bar - Piazo Buzzer Driving Cutput .
These two pins ars used to drive the piazo buzzer directly. BD bar is the inverting output of BD. BD
sends out the following signal 10 minutes before the countdown time reaches zero:
625ms

— (L

—] po—— 825 ms

1 sae h—}
- Total 2 see

1

BD sands out the following signal 5 minutes befora the countdown time reaches : era.
L ~—625hs

e={[I lIL [ 1T M

—] | §2.5 MS

1 sec —JI
Total 2 sec _l

BD sends aut the following signal when the countdown time rezchas zaro,

e 1

— e 82,5 m5

1 sec ' -—{
- Total 60 sec

I

The abave alarm signals will be stopped if Start/Stop is triggered during this periad of time,

When HSET and MSET are depressed simultaneously, BD will send out the following signal
successively untif these keys are released.

- JUIIN MM

——t |-— B2.5 ms

1 séc -~

TG - Trigger Output
This output pin sends out a high level signal in normal condition, including count:own, countup and

standby. If cauntdown time reaches zerg, a low leval output appears in this 60 seconds ifarm intarval; then
goas back ta high lavel whils alarm stops or START/STOP key is pressed.

Normal High
o)

u— 1 minute —v-

L Countdown tme reaches zero -J_Oepress STARTETO%
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RCL Semiconductors Ltd. __SS0809

REPEAT - Repeat Control Input pin L. )
This input pin controls the repeat function, If this pin is connected to Vss, the chip won't axecute

the repeat function. A trigger of STARY/STOP pin will start the countup timer after countdown time has
reachad zero. If it is connected to Vop, the countdown timet will oparata repe:lediy by triggering
START/STOP pin when the countdown timer is zero, i.6. whan countdown timer has reached zesro, a
simulation of START/STOP makas the countdown timer start to count fram the time prai iously set.

Te execute the countup function when the REPEAT pin is high, a reset (dosrassing HSET and

MSET simultanecusly) has to be carried out first.

VDD / V§S / VEE - Power Supply Plns )
VD is positive pawer supply, VSS is ground and VEE is Voltaga Doublar supy.., .

Vce / Vo - Voltage Doubler Capacitor Pins
A capacitor should be conngcted between these twa pins.

0SCl /7 OSCO - Oscillator Input and Output Pins o
A 32768 Hz quanz ctystal oscillator is connected to these two pins to general 2 the system timing.

Both XT and XTB have a built-in capacitance.

COM1, COMZ, 1ADEG/IC, 1B2D, 2F/2E, 2A/2G, 28/2C, COL/AD, 3F/3E, 3AD/3G, 1BAC, 4F/4E,
4A/4G, AB/AC.- LCD Display Pins

Tkese are LCD display pins. COM1 and COM2 are backplane pins and the others are segmant

driving ping.

TP anc TEST - Test1 and Test2 Input Pins
Trase two test pins are used for speeding up the testing,

FUNCTIONAL DESCRIPTION

1. Countdown Timer Mode

SUNSTAR

a. After powar on, 1.CD will display 95:86 far about one second and then returmn to U: I,

b. Tima is set by HSET and MSET pins. Time setting is only affective in this made ard the timer must be
in the stop or resat state. Each depression of these pins will make the timer coun; advance on digit
and if it is depressed more than 0.5 secands, the timer will count one digit for svary 1/4 second. The
hour setting and minuts setting are indepandent. Colon will be on but will not flash during time sstting.

¢. The timer will reset to 0:00 and generata an alarm test, if HSET and MSET are depressed

simultaneously. This alarm signal will be an as long as these pins are depressed.

d. After ime has baaen set, triggaring START/STOP pin will star: the timer and crlon with 4 digits will
begin to flash{0.S sec on 0.5 sec off). .

8. When the timer is counting, it will be stopped by another triggering of STAFT/STOP depressed
cantinuously for 2 seconds. in this stop stats, the colon with diglts will ba an b it will not flash, The
timar can also be set during this state. An additional trigger to START/STOP wil terminate this state
and start to caunt from the time which it displays.

f. As countdown time remains 10 minutes and 5 minutes, BD and BD bar will ser d out tha pre-alarm

signal which is described in the Pin Description. A trigger of START/STOP or Jepressing HSET &
MSET simultansously during this output pericd, will ttuncate the pra~alarm autpul.

3.Wher countdown time is reached, LCD displays 0:00 and the co on with digits will ha on but will not
flash. At this mament, BD and BD bar will send aut a 4096 X & X 1 Hz signal for 60 saconds, Puring
this alarm period, triggering START/STOP or triggering reset{MSET and HSET depressed at same
time) will stop the alarm output, f tha repsat function is enab e, the triggering uf START/STOP will
restart the countdown timer from the previous setting tima. If the repeat ‘unction is disable,
START/STOR triggering will anly stop the output,

h. When the countdawn timer reachas zero and the alarm signal ends(aftar 60 sei:ands), timer can be
set. If repeat function is enabla, a trigger of START/STOP will execute previous setting tima after the
timar reaches zero and alarm for 60 seconds, . If repeat function is disable, 1 the above case, a
triggering of START/STOP will start the countup timar. - '

1. Whaa this chip is in countdown timer made, DCO will send out a DC high leve! s gnal and can not be

stopped until the timer reaches zero or reset.
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2. Countup Timer Mode

a. If repeat function is anable, countup timer will start only when the chip has bean 'east and powared
on. without a sat tima. if there is no rapeat function, deprassing START /STO® key will start the
countup timer when the countdown time has reached zero and tha alarm output hasi finished, However,
the cotintup timer will start by triggering START/STOP after reset. One spacial cass, if you set time to
0:00 after reset or the countdown timer reaches zero with ro repeat function, a trigger of the
START/STOP countup timer will start,

b. Thae countup timar has & cyclical count of 24 hours after bairg started. The ¢t unting sequencas
are listed bolow:

0:00 = 0:01 -»> 0:02 > ..ccoenree >23:00 ->» 23:01 ........... =>23:59

{ ]

H‘! ﬂ’:i‘s mode, it will always display hours and minutes . In addition, colon is ilways on and not

ashing.

©. While the counfup timer is counting, dopressing the START/STOP key will stap it Another trigger of
START/STOP will start the timer continucusiy counting.

d. When the chip is In count up timer moda, the chip can change to couny down tir er mode after the
countup timer Is reset by depressing MSET and HSET at the same time.

ABSOLUTE MAXIMUM RATINGS( Ta = 25 °C)

Paramater Symbol Limits
Powar supply voltage range : ven- Vss 0.3 Vio +3.0v
Input voltage rangs . Vin Ves-0.3t0 VoD +01.3
Opaerating temperature range Ta =20 to +80°C
Storage tamperature range Tstg - -40 to +70°C

DC ELECTRICAL CHARACTERISTICS
Unless gtherwise specified, Ta = 25°C, VDD = 0V, Vss = ~1.5V, Fosc = {2788 Hz

Characteristics Symbal Min. Typ. Max. Unit Test
! . Conditions
Opaerating voitage range Vss -1.8 -1.6 -1.2 \ -
Voitage Doubler Supply VeE -3.8 -3.0 24 \ -

1 Supply current 's0 - - 3 pA [ **noioad
Buzzar Driving Current le0 200 ‘WA veo=1V,
TRIG Driving Current r 200 A | Vor=t2V
Frequency Stabiity Al - - 1 ppm | Vss =135V

to -1.65V
Oscillator Built-in Capacitor Co - 20 - pF -
Alarm OQutput Fraquency Fep 4096x8x - Hz -
1 -
LCD Driving Current - led 0.1 - - HA
Qscillator Start up Tima Tose - - 2 soc | V§8=-12V

Note: ** refors to LCD unioad, BD & BD bar & TG open. No trdgger input,

SUNSTAR http://www. icasic.com/ TEL: 075543387016 FAX:0755-83376182 E-MAIL:szss20@163.com

SUNSTAR 880809



SUNSTAR http://www.icasic.com/ TEL: 0755-83387030 FAX:0755-83376182 E-MAIL:szss20@163.com
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4 DIGITS I CD EQRMAT MAR 21, 1996
2 o)
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12 LC SEGMENT OUTPUT PADS:

1ADEG /1C 1B /2D 2F/2E
24 /2G 2B/2C COL /4D
3F/3E 3AD /3G 3B/3C
4F /4E 4AAG 4Bf4C

2 L.CD BACKPLANES OUTPUT PADS
coml com2
LCD BIPLEX SEGMENT ARRANGEMENT

PadNO. 8 | 9110 11| 12| 13 [14 |15 ‘16 |17 |18[19| 20 | 21

coMi| 4B |4A |4F | 3B [3AD [3F |coL 2B |24 {2F | 1B hADEG

ac laglae|3c]| 36 13E |4 2c|2G|28 || 1€ |comz

The 1th digit A The 2th - 4th digits 24A

i
1B 24 ]243

1G 246G |
1E e 24E }24{:

)

24
5
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RCL Semiconductors Ltd. _ 350809
PAD ASSIGNMENT
Do el 9 @
2
[2]ss vcw.
[3 Jmser -
{4 ] sTArTiSTOP .'
vob[23
SS0809
REPEAT
| osc't
DIE SIZE= 90mil X 95 mil
[5]ves  PAD SIZE =100 um X 100 um
= |
[7]®D OSCO
comz)
[8lcoms
3B/3C 3F/3E 1ADEG|.C
ﬁlﬁlilﬁlimﬁm

APPLICATION CIRCUIT

I

COMi' COM2. SEGMENTS TG
32768z [ | OSCI BD 1 _—
:—r_ 0SCO ‘ 8D ._......._[I:_l HUZER
VES f—-
v $S0809 1o
vee *
o.mFE - REPEAT -9
Ve
t—=
01uF HSET  MSET START/STOP
T
T 71 7 ]

6
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