RCL Semiconductors Ltd.

&

Six Functions Six Digit Alarm Watch C1927

With EL Back Light Control

GENERAL DESCRIPTION

C1927 is a CMOS digital 6-function watch integrated circuit with alarm, snooze, auto-ranging
chronograph function and EL Back light control; designed to for a 6-digit duplex liquid crystal display, 7-day

mark, date mark, AM/PM mark and colon.

FUNCTIONS

* 6 Functions: Month, Date, Day-of-Week, Hour,
Minute, Second.

» EL Back light control with 3 seconds delay.

» B-digits Chronograph: Auto-ranging after 30

minutes to hour, minute; second.

User selectable 12-hour/24-hour format.

Alarm output for melody IC.

Snooze function with 5 minutes interval.

One-touch correction of time error within +/-30

seconds.

Fast advance for time and alarm time set.

Chime on every hour.

3-switch sequential operation.

LCD test.

ABSOLUTE MAXIMUM RATINGS

FEATURES

Single battery operation (2.6-3.6V).

32,768Hz crystal frequency.

Single-chip CMOS construction and low power
dissipation.

On chip voltage divider transducer.

Drives 6-digit duplex LCD with 7-day mark,
AM/PM mark, date mark and alarm mark.
Built-in EL Back light control circuit.

Colon display.

Direct drive of piezoelectric transducer at 3-volt
peak to peak.

De-bounced circuitry on switch inputs.

ESD protection.

(T2=25°C)
Parameter Symbol Limits
Supply Voltage (Vpp1 - Vss) Vps1 -0.3Vto +2.0V
Supply Voltage (Vpp2 - Vss) Vps2 -0.3Vto +4.0V
Operating Temperature T2 -10°C to +60°C
Storage Temperature Tstg -55°C to +125°C |
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RCL Semiconductors Ltd C1927

DC ELECTRICAL CHARACTERISTICS
(T2=25°C, Vss =0V, Vbp = 3.0V unless otherwise specified.)

Characteristics Symbol Min. Typ. Max. Unit Test Conditions
Operating Voltage VDD1 1.3 1.5 1.8 Y -

- VDD2 2.6 3.0 36 \' -
Supply Current IbD - 1.0 35 A Without load
Oscillator Frequency FOSC - 32,768 - Hz -

LCD Frequency FD - 32 - Hz -

IND Output Source Current IOH1 0.6 1.0 - mA VOH = 0.8V

EL Output Source Current IOH2 0.4 0.8 - mA VOH = 0.8V

EL QOuput Sink Current IoL2 0.5 0.8 - mA VOL = 0.8V

IND Ouput Sink Current oLt 4.0 15 - mA VoL = 0.8V
LCD FORMAT

COM2 PM/AM ADEG1/SUN C1/B1 A2/MON COLON/TUE A3/WED A4/THU AS5/FRI  A6/SAT DATE/AL
1 I 1 I 4 I 1 1 1 1 | I | I | 1 | | 1

LT LT LT T T T T 0T OO0 07 CT T T T T 3
F2/E2 G2/D2 B2/C2 F3/E3 G3/D3 B3/C
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RCL Semiconductors Ltd C1927

ETTING SEQUENCE AND SWITCH OPERATION

M M
] M ALARM TIME TIME/CALENDAR
NORMAL et
M STOPWATCH SETTING SETTING
' v M

2% When S or D is used in the stopwatch mode or the alarm time setting mode, the normal mode is
obtained by depressing M

M ‘ D ‘ M ‘ M l R(Lset
| Second Reset“ NORMAL Display Stopped || - -
HR : MIN SEC™ Time Display Lap Time
l I MIN SEC 1/100sec MIN SEC 1/100sec
S HR : MIN SEC HR : MIN SEC
Minute Set ] D Q';rm H&m S:/tp D D D D D
HR ' MIN>" SEC (12hn) Advance Stat | Stop ¢ Start | Stop
‘ S S ' S Display counting Lap Display Lap Time
_ MIN SEC 1/100sec S MIN SEC 1/100sec
HOLLI' Set Alarm Minute Set HR : MIN SEC HR : MIN SEC
HRY : MIN | D |HR:MIN** AP | D Rel
AP : (12 hr) Advance (12 hr) Advance i
HR : MIN H (24 hr) HR - MIN®® H (24 hr) L1 Colop flashes at a 1Hz rate when the stopwatch is
running
1 s
Date Set b %®12 HR mode or 24HR mode
Day-of-Week ] is selected alternately
MO DATE%® pMm |Advance on every 24-hour cycle
| S during hour advance Time Display D Calendar Display
Day-of-Week Day-of-Week
Month Set D HR : MIN SEC MO DATE DM
Day‘-‘c.)lf-Week e emm—— |
MO** DATE pm |Advance s S&D
is Display Alarm Time & Display Alarm Time &
Day-of-Week Set p ¥ Flashing at 2Hz rate CD)':ta (;ttlvate Alarm Alarm Enable/Disable
Day-of-Week®* | DM means date-mark p Alarm Demonstrate
MO DATE DM Advance HR : MIN A/P (12 hr) HR : MIN A/P (12 hr)
IS HR : MIN H (24 hr) HR : MIN H (24 hr)
M
Display Alarm Time & £t DM denotes date-mark
Chime Enable/Disable| £ Alarm-mark appears in any mode
Day-of-Week®* , When the alarm is Amailc
HR MIN A/P (12 hr) ~~ All days of the week appear
HR : MIN H (24 hr) when the chime is enabled

a) ALARM OUTPUT WAVEFORM

4,096 Hz
(50% duty) 4,096 Hz (50% duty)
0.125/ 0.125 ALA1 and ALA2 ALA1 and
i Alarm matching ALA2
1 Sec signal Chime
0.5 Secj signal
31.25m Sec| stopwatch
"beep"
signal
| | AL3 AL3
[ 60 Sec | Alarm matching |0 5 Sec| Chime
signal ' signal

Note: 1. When it is the set-in alarm time in normal time mode, alarm will sound for 60 seconds.

2. If the switch “D” is depressed during this 60 seconds, alarm will stop and snooze function will be
active with 5 minutes interval.

3. If the switch "S” is depressed during this 60 seconds, alarm will stop and snooze function is inactive.




RCL Semiconductors Ltd C1927
b) EL ELECTROLUMINESCENCE LAMP DRIVER OUTPUT WAVEFORM
Trigger with 3 Sec Delay :
Trig :
- I
_ _ _ I _ _ [
] ——I |
EL ,
| |
T 1
L
IND I
—_— L ] — L | | —
| I
~———— 3sec /™ ™1
' i
APPLICATION CIRCUIT
a) MELODY DRIVE TYPE
LCD
COM2 SEGMENTS COM1| C2:0.1uF
RDIN ALB VDD1 1
OSCI 00
X-tal CAPT™ ] c1: 0.14F
ol T
VD $-4— VDD2 M 1KO,
J_& M b—6 o—¢
OUT VSS 3.0V — S| ’/ |
) VSS D—6o—1
TRIG] o—+¢
D ALA1 ALA2 EL IND
L
J

NOTE:

1. Substrate is connector to VSS.
2. In C1927 pad diagram, there are tow VDD1 and two VDD2 pads. Two VDD1 pads should be connected
together during PCB layout. Two VDD?2 also should be connected together on PCB.

3. The wires connected to Trig cannot across the lines inside the black dote line box.

./

Furthermore, these

wires should be separated from the lines inside the black dote line box by Vss or Vdd.
4. The two wires connected to crystal are better to be surrounded by Vss or Vdd, and they are the farer the
better away from the wire inside the black dote line box.
5. The items 2, 3 and 4 are very important for PCB layout..
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b) PIEZO DRIVE TYPE

LCD

ﬁ?

Piezoelectric
Transducer

COM2 SEGMENTS COM1| C2:0.1uF
o——1 ALB VDD1 {1
£ 00 CAPT]c1: 0.14F
-1a
‘I__. \(/31'302 C1927 1Ko-—T
Tt T e
3.0 +'1' ——g S '—o/o—n
VSS D —6 o—
TRIGF—6 0—)
ALA1 ALA2 EL IND
N L l 3\
J 7

NOTE:

1. Substrate is connector to VSS.

[\

2. In C1927 pad diagram, there are tow VDD1 and two VDD2 pads. Two VDD1 pads should be connected
together during PCB layout. Two VDD2 also should be connected together on PCB.

3. The wires connected to Trig cannot across the lines inside the black dote line box.

wires should be separated from the lines inside the black dote line box by Vss or Vdd.
4. The two wires connected to crystal are better to be surrounded by Vss or Vdd, and they are the farer the

better away from the wire inside the black dote line box.
5. The items 2, 3 and 4 are very important for PCB layout..

Furthermore, these
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PAD DIAGRAM

P [acee] [c17] [az | [coul [asr ]| [aar | [Asr] [Aer] [DTE
COMA 1 am | |su B1 | |mon| [tue| |wep| |tHu| |eri} [sat| [aL | M| | T3 D
M
s
AC
CAP
VDD2
1KO
vsSs
C1927
\VDD1
T2
L] L ] * ®
ALAD Die Size = 94 mil x 97 mil
. 1
Pad Size =90 um x 90 um
ALAT
EL
ALB
IND
0co
TRIG
VDD2
B6/
C6
ocl

F2/ G2/ B2/ F3/ G3/ B3/ F4/ G4/ B4/ F5/ G5/ B5/
E2 D2 C2 E3 D3 C3 E4 D4 C4 ES D5

Fé/ Geé/
C5 E6 D6




