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MMC 351
AUTO CLOCK
GENERAL DESCRIPTION FEATURES
The MMC 357 1s a mewal gate CMOS integrated cir- ® 32768 Hz crystal controlled oscillator
cuil that provdes ar controls all signals needed for a ® wide supply voltage range: 3 to 18V
3"/ -dwpt LED watch. The display format is 12 hours, ® low current consumption (3mA)
with an AM.PM ndicator. The circuit time base is 3 ® 12 hours display format
32788 Hz crystal controlled osciltator. The time ® on-chip osciltator
base freguency 1s sugcessively divided to provide
drive signals for a multiplexcd 7-segment display.
In order to drive the dsplay, the watch requires a
BCD-to- 7 segment decoder (the MMC4511, for
examplel. The dewice operates from a single 3V to
18V supply. The MMC351 1s available in a8 18-lead
dual-in-lne package.
ABSOLUTE MAXIMUM RATINGS
Voo Supply valtage ~05 ... 18 V
Vi Input voltage ~05 ... Vpp+05 V
Po Total power dissipation 200 mw
Ta Operating temperature ~40 ... + 85 °C
Ts Storage temperature range ' 65 ... + 155 °C .
RECOMMENDED OPERATING CONDITIONS
Vog Supply voltage 3 ... 15 V
v, Input voitage o ... Voo
Ta Operating temperature -~40 ... +85 °C

CONNECTION DIAGRAM
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STATIC BLECTRICAL CHARACTERI®TICS (T, = 25°C, fosc = 32 768 Ha)

TEST CONDITIONS _ VALUES
FAHAMETEH .V] . VQ ig VDD _ | 2500 UN!T
| | V) V) {nA) o min. max, :
|, Guiescant ors | 5 1400
CurPent. 0/10 10 1600 A
0/15 15, 1800
Vo  Output iow | 0/ 5 ‘ <t | 5 4.95
voitage 0/10Q < 1 10 945 : v
0715 < 1 15 . 14.85
Vo Output fow 5/0 <1 5 0.05
voltege 10/0 < 1 10 0.05 Y
: 15/0 _ < 1 15 0.05
Viy  input high 0.5/4.5 <1 5 35 T
voltage 1/9 <1 10 7 v
1.5/135 < 1 15 11
Vi Input low 4.5/05 <1 5 1.9
voltage 8/1 < 10 30 vV
135/1.5 < 1 15 40
I It Input leakage
current | 0/15 15 +0.3 wl
fom Drive g/ 5 2.5 5 05
current on 0/ 5 46 5 05 A
BCD outputs 0/10 a5 10 1.5
0/15 135 158 : 30
oL Sink g/ 5 0.4 5 05
current on 0/10 05 10 15 mA
8C0 outputs 0/15 1.5 15 3.0
iGH Drive 0/ 5 25 5 05
current on 0/ 5 4.6 5 0.8 mA
digit outputs 0/10 8.5 10 1.5
0/15 185 15 3.0
o Sink 0/ 5 c4 5 014
current. on 0/10 D5 10 0.5 mé
digit nutputs 0715 1.5 15 a8
o Driva 0/ 5 2.5 5 0.1
current Go 0/ 6 4.8 5 01 mA
AM/PM, SEC 0/10 85 10 02
outputs 0/15 135 15 0.4
l, Sink current 0/ 5 04 5 0.1
on AM/PM, SEC 0/10 05 10 02 i
outpuLE 0/15 1.5 15 0.4
Iy Drive 0/ 5 2.5 5 05
gurrent on 0/ 58 4.8 5 0.3 mA
0sc ouT as10 95 10 15
N outputs | ons 138 15 a0
Tox, Sink current 0/ 5 04 5 a5
an O8C OUT 0/10 0.5 10 15 Predd
- outpuis 0715 1.5 15 30 _
G Input capacitance Any input 79 pk
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MMC 351
BLOCK DIADRAM
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FUNCTIONAL DESCRIPTION

Time base:

The time base of the watch s prowided by connecting a crystai controlled RC netwark Lo the on-clup
CMOS inverter /amplhifier

Display multiplexing:

Outputs from each counter are time-dwvision multiplexed to provide digit-senuental acces to the time
gata, The 3'/, C+qits of the dispiay are muitiplexed with a 22% duty cycle, 1024 Hz signal

Time diaplay:

The hour infarmation 1s displayed in digit positions 1 and 2. while minute informat:on o digit positions 3 and
4 There are an AM/PM ndicator and a seconds serally output

Time setting:

Closure of the "M’ switch wilt advance minutes at a 2 Hz rate. with no advance of the hours counter and

with seconds counter in 00. Closure of the '+ switch will advance hours counter at a 1 Hz rate. When
POWER ON. minutes counter must be set first

TYRPICAL APPLICATIONS
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