NJUG6351/6354

3:1/2 LCD DISPLAY DIGITAL CLOCK

M GENERAL DESCRIPTION M PACKAGE OUTLINE
The NJUB351/6354 are 32kHz oscillation 3 1/2 duplex
LCD display digital clock LSi with alarm and snooze

functions.
it performes 3+1/2 digits hour/minute display and
shows other indicators: colon, PM mark, alarm mark, <

alarm stand-by mark and snooze mark.
NJUB351/6354 realize easy switch operation as they

have independent switches of hour and minute setting for

present and alarm time, alarm stop, alarm on/off and

snooze set. NJUB351C/6354C
The difference bitween NJUB351 and 6354 is only colon

blinking, the NJUB351 is blink and the NJUB354 is non-

blink.
W FEATURES B LINE-UP TABLE
@® 3 1/2 Hour/Minute Display
@ 5 indications : Type No. | Colon Display
Colon, PM Mark, Alarm Mark, Alarm Stand-By Mark,
Snooze Mark NJUB351 Blink
@® Blink Colon -~ NJUB351
@ Non Blink Colon —— NJU6354 NJUB354 Non Blink
@ 1/2 Duty LCD Display
@® Oscillation Frequency —-  32.76BkHz
@ Alarm Function
@ Alarm Sound Monitor Function
@® Snooze Function
@ High Voltage Operation Buzzer Output (Voo-12V/2kHz)
@ \Voltage Doubler On-chip
@ Llow Operating Current —- 0.8uA typ.
@ Operating Voltage -  1.25V ~ 1.85V
® Package Outline -— CHIP 33
@ (-MOS Technology
I BLOCK DIAGRAN
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NJUG6351/76354

IR PAD ALLOCATION

10 OO OO OO O 0
2928 272 2524 2322 21 20
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3
O 170
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160
0s 150
Os " 1{d
OsCe 07 Os D9 100 u0O0 130
CHIP SIZE 11.87X2.28mm

CHIP THICKNESS : 400um +30um

W PAD COORDINATE
No. | SYMBOL X y No. | SYMBOL X Y No. | SYMBOL X Y

1] Voo -1041 | - 12} 12 | ALSET 728 -835| 23 | E4/F4 418 | 835
215 -1041| -156] 13 | SNZ 1041 -835] 24 | C3/B3 160 | 835
3I|q -1041| -450 | 14 | ALOFF 1041 619 25 | G3/AD3 18| 835
4 | Vss2 -1041 | -692] 15 | HR 1041 -361]| 26 | E3/F3 - 240 | 835
5 1 Veel -1041 | -835} 16 | MIN 1041 -2191 27 | C2/B2 - 382 | 835
6 { OUT32 - 843 | -835| 17 | ALSTOP 1041 95| 28 | G/A2 - 640 | 835
711 -575| -835} 18 | BD 1041 1| 29 | E2/F2 - 783 | 835
g8 | 12 -328| -835| 19 | D4/ALS 1041 566 | 30 | D2/BCt | -1041 | 835
g | vep - B1| -835] 20 | ANZ/ALM| 1035 8351 31 | COL/PM | -1041 | 61
10 | VoM 315 | -835| 21 | C4/B4 819 8351 32 | COM2 -1041 | 345
11 | TMSET 584 | -835| 22 | G4/M 560 8351 33 | COM1 -1041 | 203
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NJUS3S51/6354

I TERMINAL DESCRIPTION

NO. | SYMBOL F U N C T I 0 N

1 Voo Ground

2 | Xt { Quartz Crystal (32.768kHz) Connecting Terminals

31X

4 | Vss2 LCD Driving Voltage Supplying Terminal (-3V)

5 | Vsst Voltage Supply (-1.5V)

6 ouT32 32Hz Freauency Monitor Output Terminal

1 Tt Testing Terminals

8 | T2

18 vga Capacitor for Voltage Doubler Connecting Terminals
Time-Set Mode Select Input Terminal

" TMSET When the TMSE ? terminals are "H” snmultaneousIY the LS| test
combine wtth of the HR MIN and ALSTOP inputs is available.
Alarm-Time-Set Mode_Setect Input Terminal

12 | ALSET When the ALSET and TMSET terminals are "H” srmultaneousl the LSI test
combine with of the HR, MIN and ALSTOP inputs is availab ¥e
Alarm Mode Select Input Terminals. Alarm Modg Function is as fol lows:
Alarm Off : ¥hen the ALOFF terminal is "H”.

- 13| SN Alarm Stand bg When both the ALOFF and SNZ terminals are OPEN.
14 | ALOFF Snooze Stand-by : When the SNZ terminal is

Note) In case of the ALOFF and SNZ termnnals are "N simul taneously, only
is effective.

Hour Setting Terminal
15 HR When the TMSET and ALSET terminals are "H” simultanecusly, test for all
segments ON is available.

Minute Settlnf Terminal ,
16 | MIN Nhen the TMSET and ALSET terminals are "H" simultaneously, test for all
segments OFF is available.

Enforced stoE of Alarm Sound Input Termjnal
17 | ALSTOP | When the TMSET and ALSET terminals are "H" simultaneously, set the time
and Alarm Time to be 1:00am.

18 BD Alarm Outeut Termina! (Open Drain). Transister driving is available.

19 | D4/ALS

20 | ANZ/ALM

21 C4/B4

22 | G4/A

23 | E4/F4

%g g%;EDB LCD S t Driving Signal Output Terminal
egment Driving Signal Output Terminals

26 | E3/R3

21 | C2/B2

28 | G2/A2

2 E2/F2

g
30
3 COL/PM
%% 88“% LCD Common Driving Signal Output Terminals
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NJUG6351/6354

B FUNCTIONAL DESCRIPTION

1. Mode Selection
The Time Display Mode and the Time Setting Mode are performed by the switches of the TMSET,
ALSET, HR and MIN. And the Alarm Mode is performed by the switches of the ALOFF and SNZ.

» Display, Setting Mode

[ aLarw SETTING MODE |

TMSET Orr
TMSET OFF ALSET OFF
ALSET ON : HR or MIN ON
TIME DISPLAY MODE ALARM TIME DISPLAY MODE
TMSET ON HR and MIN OFF
ALSET OFF TMSET O, ¢
ALSET OFF
TIME SETTING MODE

* Alarm Mode
| ALARM STAND-BY
ALOFF OFF ALOFF O
SN2 ON 4 SN OFF
ALOFF OFF  ALOFF W ALOFF OFF
y SNZ OFF SNZ OFF SN OFF
SNOOZE STAND-BY ] ALARM OFF |

ALOFF OFF
SNZ  ON
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|il!ll:!liiii NJUG6351/6354

2. Time Display Mode

(1) Display
HOUR MINUTE

PM T T
| _ o | . I ___ SNZ Snooze Stand-By Indicator
| O | | | |lim Alarm Stand-By Indicator

DIGHT DIGHT DIGHT DIGHT

1 2 3 4
In this mode, the current time is displayed. If the time is afternoon, the "PH” indicator

is also ON. |f the HOUR is less than 10, the DIGIT 1 is not dysplaied.
+ Colon Display
NJUB3ST ....... Blinking by 1Hz
NJUB354 ....... Non Blink (Aiways ON)
+ Alarm Standby indicator is ON in all Alarm Mode except Alarm OFF.
+ Snooze Standby indicator is ON when Snooze Stand-by is selected, and blinking by 1Hz during
snooze function performing.

(2) Switch Operation

+ During the HR or MIN switch turn on, the mode is Alarm Time Display Mode and display the
preset alarm time.

» During the HR and MIN switch turn on at the same time, the alarm sound is output (only Sound
Monitor Funciton activated period). However there are no sound output if the Aiarm Off is
selected.

* The Alarm Sound can be stopped by ALSTOP switch.

3. Time Setting Mode
(1) Display
Refer to the Time Display Mode.
(2) Switch Operation
+ The Hour Counter is count up 1 when the HR switch is turned on, and the turn on keeps over
one or more second, the count up is performed 4 counts per second.
The display changing as follows:

r— 1%k~ 110 552 ¢ £5=>"M ok ~ M1 D k512 0 ok n

+ The Second Counter is reset to "00” when the MIN switch is terned on, and the turn on keeps
over one or more second, the count up is performed 4 counts per second.
During the MIN switch terns on, the counter stop the operation and starts the count after
release the MIN switch.

+ The Alarm Sound is stopped by ALSTOP switch.

% There are no carry up from Minute to Hour by the time setting.
¥ There are no alarm sound output if the setting time coincide with the alarm time.
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NJUG6351/76 354

4. Alarm Time Setting Mode
(1) Display

HOUR HINUTE
PM — T 1 | ALM
I _I ol | I | §Nz
1 ol 1 I |lim
DIGHT  DIGHT DIGHT  DIGHT
1 2 3 4

Alarm Display Indicator
Snooze Stand-By Indicator

Alarm Stand-By Indicator

In this mode, the alarm time is displaved.
also ON.
+ Colon is always ON

If the time is afternoon, the "PM” indicator is

If the HOUR is less than 10, the DIGIT 1 is not dysplaied.

* Alarm Display indicator is ON during Alarm Time display.
* Alarm Stand-by and Snooze Stand-by indicator are same operation as Time Display Mode.

(2) Switch Operation
* The Hour Counter is count up 1

when the HR switch is turned on,

and the turn on keeps over

one or more second, the count up is performed 4 counts per second.

The display changing as follows:

r 10 %k~ 11 0 "2 ¢ 5™ 1k o~ ™M1 @ k=12 : %% n

+ The Minute Counter is count up 1

when the MIN switch

is turned on, and the turn on keeps

over one or more second, the count up is performed 4 counts per second.

+ The Alarm Sound is stopped by ALSTOP switch.

% There are no carry up from Minute to Hour by the time setting.
% There are no alarm sound output if the setting time coincide with the alarm time.

5. Alarm Mode

+ The alarm sound output when the present time coincide with the alarm time in Alarm Stand-By

Mode. The alarm sound output during 1 minute and stops automatically. It can be half-
stopped by ALSTOP switch.
| -« 1 minuite - |
Alarm Sound — I
Alarm Sound — l—
) t
time coincide ALSTOP ON

¥ Alarm function is available for all Display and Setting Mode.
% |f the Mode of Display, Setting and Alarm are changed, the alarm sound is stopped.

New Japan Radio Co.Lid
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NUUSSS1/ 8554

« |n the Snooze Stand-by Mode, the alarm sound output when present time coincide with the
alarm time. In this time the snooze standby indicator blinks by 1Hz. The Alarm sound can
be stopped by ALSTOP switch, however the alarm sound output again after 4 minutes past.
|f ALSTOP switch is not operated, the alarm sound stops automatically after one minute past

and Snooze function is aiso released.

Snooze Stand-by >( Snooze Function Mode
|« 4 minuites = |< 4 minuites =]
) )
'cimeT ] 1ALSTOP ON ALSTOP ON ALSTOP ON
coincide

/— Snooze Function Mode

Snooze Stand-by >( v 3( Snooze Stand-by

| < 1 min. = |

— |

ot
time
coincide

¥ Snooze function is operated for all Display and Setting Mode.
* Snooze function is released when the Mode of Display, Setting and Alarm are changed.

-B. Sound Monitor Function
During the HR and MIN switches turn on at same time, the alarm sound is output. However, if

the Alarm Off is selected, no sound output.

7. Alarm Sound Output Waveform

1 sec.

62.5 ms
rr 1 T 11

[T 1 [ L] | L

2kHz
duty 50% {Note) The Sound Monitor output is also same waveform
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8. LCD Driving Waveform

» Common Output

(32Hz)

» Segment Output

"ON" Correspond
to COM 1

"ON" Correspond
to COM 2

"OFF" Correspond
to COM 1

"ON" Correspond
to COM 2

"ON" Correspond
to COM 1

"OFF" Correspond
to COM 2

"OFF” Correspond
to COM 1

"OFF” Correspond
to COM 2
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NJU6351/6354

B ABSOLUTE MAXIMUN RATINGS ( Ta=25'C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage ( 1) Vss: -2.0~+0.3 v
Supply Voltage ( 2 ) Vss2 -4.0 ~+0.3 v
Input Voltage Vin Vss1-0.3 ~ Vopt0.3 )
Output Voltage of Vss: Vours Ves1-0.3 ~ Vopt0.3 Y
Output Voltage of Ves- Vourz Vss2-0.3 ~ Vop+0.3 'l
BD Terminal Output Voltage Veo oo = 15 (TYP) v
Operating Temperature Topr - 20~+ 75 T
Storage Temperature Tstg - 55~ +125 T

M ELECTRICAL CHARACTERISTICS

DC Characteristics { Ta=25°C, Vop=0V, Vss:=-1.55V, Vsso=-3V )

PARAMETER SYMBOL | CONDITIONS MiN TYP MAX UNIT
Operating Vol tage(1) Vss: -1.25 - 1.55 - 1.65 V
Operating Vol tage(2) Vesz Vssi=-1.25~~1.65V -2.3 -3.0 -3.3 v
Operating Current Iop1 C1.02=0.1ufF 0.8 1.6 A
Osc. Start Voltage Vosc | Within 10 seconds -1.4
Osc. Hold Voltase VLo -1.2
Oscillation Capacitor Co 20 pF
Doubler Dutput Voltage] Vome Ves:1=~1.25V, Ru=3NQ -2.3 v
Input Voltage Vio Vss:40.3 Ves v
Vis 0 - 0.3

Input Current 1 fros HR, MIN, - 200 nd
| ALSTP Voot 5B 1 15 100 uA

Input Current 2 freo |TM, ALSET, | - 200 nA
2 | ALOFF, SN2 _— 1 15 100 wh

Input Current 3 fres |T1, T2 " - 200 nA
I 1us 1 15 100 uA
v lovc=1 2L A Vss2t0.05

COM Output Vol tage Vowe {2&2::;1%:\ Vs 005 | Vs Voer+0.05] v
OHC oHc=— 1 M
lovne Vorc=Vss240.2V 4

COM Qutput Current | ome Vomc=Vss; +0.2V 4 -4 )
louc oHC=— iV -4

SEG Output Voltag v lons=0.1 Vssat0. v

T Ve el 0.5 et ®

SEG Output Current loLs VOLs-Vss +0.2V 0.4 A
lone | Vone=-0.3V - 0.4

Buzzer Uutput Voltaxe Vous loLs=-SuLA - 12 v
Vous | ons=-2.5mA -3.0

Buzzer Output Current lovs Vore=-12V -5 uh
OHB Vorp=- -2.5

* Specified value are in sampling mode(The smapling frequency is 16Hz).

the pul |-down resistance is releasad.
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NJUG6351/6354

Vin

' —

Vowme

anLC I—-'—

AC Characteristics

o b

{ Ta=25°C, Voo=0V, Ves:=-1.5V, Vss2=-3V )

PARAMETER COND!TIONS TYP MAX UNIT
Oscillation Frequency Go=0o=20pF 32.768 kHz
DC-DC Convert Freq. Ct, G2 = 0.1uF 512 Hz
LCD Frequency 32 Hz
Rise Time C.=100pF 5 MmS
Fall Time C.=100pF 5 us
Switching Chatter 65

P:ee Time ne
LCD SEGMENT ASS!GNMENT
BC1 COLON
A2 Ad
B [ [Fel] B2 o”“ :] B4l ALM
P G2 @G 3% 26 4%, PERRETE
" E2 cz% o” C3Y E4Y C4 SNZ +
g Egé %mg e
D2 D D4
COM 1
COMICOMCOL Cc3|E4fcalcaisnz|ps
2 |PM B3|F4jad|B4laLM[AS
ALARM}
- .SNOOZE !
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NJUG6351/6354

B APPLICATION CIRCUITS

LCD
I XT SEGMENT COM 1 COM 2
jam] BD
T
Von Vssi
NJU6351
v 0.1uF
—— VCP ssef—]
Cl'_% __Cz2 —1‘.5V
0.1xF VCM —~12V
HR MIN ALSTOP TMSET ALSET SNZ ALOFF e 15y
T+
(@]
A Y
(/ BUZZER
HR M.IN ALéTOP TMSETI’.‘J ALSET SNZ A'L ALOFF
LCD
T XT SEGMENT COM 1 COM 2
j=] BD
T—xF
PIEZO
\' BUZZER
e NJU6351 Vssi
Voo, | 0-16F
— VCP ss2 [——]
ar L +c2 15V
| |
0.1uF veM ~12v
HR MIN ALSTOP TMSET ALSET SNZ ALOFF A4
1.5V

HR MIN ALSTOP TMSET N ALSET SNZ AL ALOFF
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