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DL3305

L5-DIGIT 12/24 - HOUR FORMAT WATCH

FEATURES FUNCTIONS

» 5 lunsctions: month, date, kowr, minute and second » Singie-chip CMOS constructions

= Selactive altarnation of time-date display meds » Dirives 4 - digit duplaxac LCD

a One-touch correction of ime error within £ 30 seconds o Low porwed consumplion

« d-yoar calendar » Colon display

» 2.switch sequential oparation = 32, TEEHZ crystal contrelled operation
» LOO test « Sing'e 1.5V battzry operation

» Selecteble 12/24-hour format « On-chip capacitive voltage

« Debounce circuiry on switch inputs

= Protecticn against static discharge

« Built-in crystal oscillator input capacitor
« Ttrimmer capacitor incleded

DESCRIPTION

The XH8090K is low tarashaid voltage, son impanted podi-3 gate CMOS integrated circuit which prowidas all signais to drive

# duphexed 4 - digit iquid crystal display with colen | Fig 1.

32 76BHz trequency from & crystal conlrolles cscillatar is divided to provide second, minuke, hour, date, and month information
12 hour ar 24 -hour format can be selected.

Phase controllad segment cutputs and two-phase controllec back plane oulipats are provided tir direct driva of the duplesed LCD.

ABSOLUTE MAXIMUM RATINGS ( T, = 25°C )

Characteristic Symbol Value Unit
Supply Valtage (Moo, - Vss) ¥Yos1 -03=+20 ¥
Supply Valtage (Vapz - Vee) paz Q3 =-+40 W
Orperating Temperaturs e 20~ +TE =
Etorape Temperature Troig -55 =+ 125 G

ELECTRICAL CHARACTERISTICS (T, = 25°C, Wiz = OV, Vop= L5V, unless stherwize specified)

Characterisiic Symbal Test Condition Min Typ Max Unit
Dperating Voltage Viom 1.g 1.9 18 W
| Dgerating voltage Voo 24 30 ad v
Supply Current o Without Laad 08 15 | uwh
Input Low Violtage Wi Vg Vgs+0.3 v
Input High Voltage [ _ Ve 0.3 Ve | ¥
| Switch Actidation Current g Y = Yoo Q.1 2.3 3 | A
[ Oscillator Start Vollage Vosc Within 5 sec 145 | v
Oscillater Stop Woltage Vasr 1.15 v
| Oscillator Input Casacitor Cl o ! pF
| fseilister Dutput Capaciter co 20 [ pF
| Dscikator Frequency | Fase 32,768 Hz
! DG - DG Corverzian Fraquency f Vigan Cil=0C2=0.1pF 512 Hz
:_LCEJ Frequency | FO 32 Hz
[ Switch Debauncing Time | m BE.5 ms
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3.5-DIGIT 12724 - HOUR FORMAT WATCH

APFLICATION

¢ Twao switch (D ard 5 ) ara raquired to contral all display and setting of functian This inputs are pulled down by intarnal

resistars.
= The voitage doubler circuit is formed by connecting 0.05uF to 0. 1pF capaciter from 'CAF" PAD ta 'LHO" FAD ard fram "Waps'

PAD ta "Vgs" PAD.

o The oscillator circwit i formed by cannecting crystal from 'O PAD ta 00" PAD,

+ The circuit substrate is electrically connected to Vs, EBhe most pegative voltage. The praferred assambly method is to connect
dlie ares ba Ve wilng & conductve dis atlach.

DISPLAY CONTROL

+ Standard Display

Mwormal XH8090K  ispiays HOUR In diglt 1, £ ana MINUTE In digit 3 and 4. In 1his stale colon flashes at 1Hz rate,
Cepression of the D switch in normal display state will cause menth te be displayed in Digits 1 and 2, date in Digits 3 and 4,
with colon ofl. Month ard date will continue 1o be displayed for 2 seconds after the O swilch is released. Then hour and minute

are dizplayed again,
Two momentary depressions of © switch with:n 2 seconds in the normazl display state will cause second to be displayed in

Digite 3. 4 and the Digit 1 and 2 are blanked with colzn not flashing. Depreszing the 5 swich in thiz siate resets and holds the
spcond courtter until 5 swilch is releaseéd and minube caunter is aither advanced or remains unchanged, u::p:ndirg pen whethar

the sacond counter |s greatar or less than 30 seconds.
Depressing the D swilch in Lhis stéle returns the display o kr: min state

+ Altermating display

This made is salacted by activating the set switch (5} in the normal display mode. In this mode, hr: min is autematically

dizplaysd alternately with month date. Each is displayed for bwo seconds.
The § input must be activated e times 1o relur ba the normal display mode and depressimg the D switch in this alternating

mgde will Chuse the second display mode o appear

3.5-DIGIT LCD FORMAT

Fig. 1
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3.5-DIGIT 12/24 - HOUR FORMAT WATCH

SETTING PROCEDURE (Fiz. 2

Time/calendar setting iz accomplizhed by using the & switch to enler and return farm the setting state, The D switch i used
ta Addvance the function at & 2Hz rate,

Toe functon to be sat is displayed the only cne while setting state.

The detalied setting procadure is as follows.

a. Alternating display state

Depressing the 5 awitch in normal display stete calls MONTH sof state and the display shows MONTH in the digil]l date)

b. Month

Depressing the S switch in the alternating display statz calls wp the month set state and the display shows month in
the Digits 1 and 2. The month counter can be sovenced at a 2Hz rate Dy depressing the D switch

c. Date

The next deprassion of the S switch whl salect date sat state the display shows dale in Digits 3 and 4. The date can be
pdvanced in Fig. 2.

d. Hour

The next depression of the 5 awitch will select hour set state and the display shows haure in Digits 1 and 2 and
AR PR i Digits 4.

The colon Aashes at a 1Hz rate. The hour can be advarced as Fig, 2. The 12-hour farmat or 24-hour format can be salact
aiternetely on every 24-hour cycle during hour advarce,

e Minute
The next depresston of the 5 swiluh will select minute set s1ate and the display shows minute in Digits 3 and 4 and

the colon llashes ab @ LHz rate, Dapressing the D switsh advanced the minute at 2Hz flasning and the watch suspends it"s time.
Keeping functon.

f. Hold mode
Then watch enters the holg state with the depressing of the 5 switch, In this state the display shows hour in Cigits £ and 2,
rinule in Digits 3 and 4 and non-flashing codon. { Mormal display state ).
MNOTE
If minute is not changed in minue sat state, tha watch will not erter the hold state but will automaticzily revert to the narmal

digplay state,
The carry signal from any preceeding counter durlng cperation is not accepbad except for sacond reset.
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SETTING PROCEDURE (Fig. 2)

Tima/calendar setting is accomplished by wsing the & switch jo enter and return faem the setting state. The D switch = used
to advanca the function al a 2He rate.

The function o be set is displayed the only ena while setting stata.

Thie datailed setting procedure is as follows.

a. Aiternating display state

[epressing the S switch in nermal cisplay state calis MONTH set stale and the display shows MONTH in the digit]l date)

b. Month

Depressing the S switch in the alternating display state calis up the month set state and the display shows month in
the Digits 1 and 2. The month counter cen be edvanced at a 2Hz rate by cepressing the D switch,

c. Date

The next depressian of the & ewlitch will salect data set state the display shows date In Digits 3 and 4. The date can b
achanced in Fig 2.

d. Hour

The next depression ol the 5 switch will select hour set state and the display shows hour In Digits 1 and 2 and
BEAMW PP n Digits 4.

The colon flashes at a 1Hz rate. The hour cam be edvanced as Fig. 2. The 12-hour format o 24-hour fermat can be select
alternately on every 24.hour cycle during hour advance,

e, Minute
The nest depression of the S switch will salect minuta set state and the display shows minute in Digits 3 and 4 and

the colon Nashes at a 1-z rete. Depressing the D switch advanced the minute at 2Hz flashing anc the watch suspends it's time:
keeping function

f. Hold mode
Ther watch enters the hold state with the depressing of the £ switch. In this state the display shows hour in Digits 1 ad 2,
minute m Cigits 3 and 4 and non-flashing caten. { Mormal display stats ).
NOTE
I minuts ‘s not changed in minute set stata, the watch will not enter the hold state but will automatically revert fo the normal

display stale,
The carry =ignal from any proceeding counter during operation is not accepted excepl for second reset.
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APPLICATION CIRCUIT
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PAD LOCATION
Pad | Pad Name X ¥ Pad | Pad Mame X ¥ Pad Pad X ¥
Ha. Ha. Mo Hame
1 Voo 745 240 10 F3/E3 BS AT 19 oo 745 a0
2 Voaz -745 1] 11 COoLADL 75 570 20 Ve 745 240
3 D -745 B0 12 HEILE 235 ST | 21 Bl2kz 745 390
da CamMI -745 =210 13 AMG2 345 570 22 CaAF 745 540
5 B4/G4 -745 -3E0 14 F2/E2 5G5S 570 23 TEST 240 586
& Ad7Gd | -725 570 15 BC1/02 718 -570 24 TEST J 586
b F4/ES -565 570 16 ADEGLACL 745 ] 25 TEST -E50 588
E B3/C3 405 &0 17 COM2 745 210 28 GO -1ag 540
] ADZAG3 245 570 18 o] 745 -6 27 b -T45 390
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