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PRELIMINARY

UM3217
6-Digit Multifunction W atch

Features

® Single 1.5 volt battery operation

® 32768Hz quartz crystal time base

¥ G-digit LCD with 7-day mark, AM/PM mark, date mark,
alarm mark and colon

® g-digit autorange chronograph with 1/100 second
resofution up to 24 hours

® 4 year calendar

General Description

The UM3217 is a CMOS six-function watch circuit with
alarm and autoranging chronograph function. It is designed
for use with a 6-digit LCD and 7-day mark, date mark,
AM/PM mark and colon, It also hasanalarmwitha4to 6
minute snooze function, and a 8-digit chronograph, which
shows minutes, seconds and 1/100 sec, then changes

% Chime on every hour

® Alarm with 4 to 6 minute snooze function

® Special alarm trigger output for switch control or
for driving another melody IC such as UM3161

8 Direct piezoelectric buzzer driving

W Low power consumption

12 or 24 hour format is user selectable and it has a 4-digit
alarm which shows hours and minutes, One-touch error
correction is accurate to within +30 seconds and three-
switch sequential operation with fast advance can be used
to set time and alarm. It will chime every hour. The
UM3217 also has an alarm trigger output for melody 1C,

automatically to show hours, minutes and seconds, [ts such as UM3161.
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Absolute Maximum Ratings*

Supply voltage, Vpp—Vsg < v e v v v e vvt 0.3 to +2.0V
Inputvoltage, Vi, » e v v o oo v« Vgg—0.3to Vpp +0.3V
Oporating temperature, Tope .o v v .t —20°C 10 +70°C
Storage temperature, Teg .o v v v ... -65°C to +126°C

D.C. Electrical Characteristics

*Comments

Stresses above those listed under ‘‘Absolute Maximum
Ratings’” may cause permanent damage to the device,
These are stress ratings only, Functional operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

(Vgg = OV, Vpp = 1.8V, Fgge = 32,768 Hz, Ty = 26°C, unless otherwise specified)

t -

Characteristic Symbol Test Condition Min. Typ. Max. Unit
Supply Voltage Vop 1.2 1.6 1.65 \
Voltage Doubler Supply Vee -1.1 -1.44 - \%
Supply Current lop Without load & all switches are off - - 2,0 uA
Input low voltage VinL Veg - Vgg 0.3 \
Input high voltage ViNH Vpp—03 - Vop \%
Switch activation current lsw Vin = Voo - 1.0 - HA
Osc, start voltage Vose1 ' 14 - - \'%
Ose. stop voltage Voscz 1.2 - - \
Alarm drive current lgp Vap—Vss = 1V, Both directions 200 - - HA
DC output drive current loco Vpp = 1.8V, Vgy = 1.2V - 20 - HA
Oscillator frequency Fo'gc 32768 - - Hz
0OSCIi Built-in Cap, Cin - 20 -
0SCO Built-in Cap. Cout - 20 -

LCD frequency Fico - 32 -

Switch debounce time Toes - - 40

Pad Description
Pad Designa&lon Function Pad Deslgnation Function
1 0sci Osciflator input pad 24 D External switch
2 0SCO Oscillator output pad 25 ) External switch
3 BD 7 Piezo buzzer driver 26 VCM For voltage doubler capacitor
4 BD Piezo buzzer driver 27 VCP For voltage doubler capacitor
5 DCO DC level signal output 28 VEE Voltage doubler supply
6. VEE Voltage doubler supply 29 T2 | Testpad
7 Vss Ground 30 T Test pad
8 Voo Positive voltage supply 31 Voo Positive voltage supply
9 AC Chip reset 32 B6/C6 Segment drive
5-19
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Pad Description (Continued)
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Functional Description

The UM3217 is designed to operate in four different
modes: normal watch mode, stop-watch mods, alarm
time setting mode and time/calendar setting mode,

Modes may be checked by .a momentary depression of
the “M" switch, After switch "'S” or “D" has been used in
the stopwatch mode or the alarm time setting mode,
operation can be returned to normal mode by pressing the

“M" switch, In every mode except the normal time mode, -

flags for the day-of-the-week will normally appear and
the flag selected will flash at 2 Hz to indicate that it has
been selected.

: This Material Copyrighted By Its Respective Manufacturer

' Pad Deslgnation Function Pad Designation Function

10 M External switch 33 G6/D6 Segment drive

11 Ccom2 Backplane common 2 34 F6/E6 Segment drive

12 PM/AM Segment drive 35 B5/C5 Segment drive

13 ADEG1/SUN Segment drive 36 G5/D5 Segment drive

14 c1/81 Segment drive 37 F5/EB Segment drive

15 A2/MON Segment drive 38 B4/C4 Segment drive

16 COLON/TUE Segment drive 39 G4/D4 Segment drive

17 .A3/WED Segment drive 40 F4/E4 Segment drive

18 A4/THU Segment drive 41 B3/C3 Segment drive

19 AB/FRI Segment drive 42 G3/D3 Segment drive

20 AG/SAT Segment drive 43 F3/E3 Segment drive

21 DATE/AL Segment drive 44 B2/C2 Segment drive

22 CoM1 Backplanie Common 1 45 G2/D2 Segment drive

23 TEST Test pad 46 F2/E2 Segment drive

LCD Format
cauz%‘i stj.g'E:‘ _:_:ﬁcg;gn % % 'Eﬁm' ﬁDTA}E' comt -NORMAL - M STOPWATCH
a 0o n Il 1 O n
M A M
] 023 3 3 A
SUMOTUWETH FR SA
AT T owon SR oz DATE TIME/CALENDAR M ALARM TIME
P Q B @ o] @ é] B @ Bwﬁ BGD@ SETTING SETTING
50 B © B0 620 150 &
*When S or D are used in either the stopwatch mode or the
alarm time setting mode, normal mode is returned by

depressing M.
Fig. 1. MODE TRANSFER

1, Normal Watch Mode

UM3217 will normally display hours with digits 1 and
2, minutes with digits 3 and 4, and seconds with digits
5 and 6. The day-of-the-week is displayed with the flags
and display of the colon is fixed.

When the time-of-day and alarm time are Identical to
the nearest minute, the alarm output will be activated
if the alarm has been set, Alarm output can be stopped
by depressing switch *S”, without resetting the alarm
function. The alarm will go off again in 24 hours.
If switch “D" is pressed while the alarm is active, the
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sound will be suppressed for four or five minutes and
then reactivate. This snooze function can be repeated
until the alarm Is turned off, When switches “S" and
“D" are depressed simultaneously in the normal time
mods, the alarm time is displayed, the alarm output s
demonstrated, and the alarm function Is alternately set
and reset, The alarm symbol will appear whife the alarm
function Is on,

The chime function can be turned on and off by depress-
ing the “M" and “S” switches In normal time. mode and
day-of-the-week symbols appear when the chime func-
tion Is on, The chime function generates a 0,6 second

burst of sound every hour on the hour,

2, Display Control

Months are displayed in digits 1 and 2 and days In digits
3 and 4 whife switch “D*" is depressed in the normal time
mode. While the date Is belng displayed, the date symbol
will also be displayed,

When the "S" switch Is pressed in normal time mods,
the hour of the alarm will be displayed in digits 1 and
2, minutes in digits 3 and 4, and the letters “A” or *P"
(for 12-hour format), or “H” (for 24-hour format), will
appear in place of the fifth digit,

TIME DISPLAY
DAY-OF.THE-WEEK

CALENDAR DISPLAY

HA: MIN SEC

DISPLAY ALARM TIME &
DEACTIVATE ALARM QUTPUT

HR ¢ MIN A/P [12HR)
HR:MIN H (24 HR)

M

DISPLAY ALARM TIME & CHIME
ENABLE/DISABLE
DAY-OF-THE. WEEK

HR  MIN A/P (12HR])

HR : MIN H (24HR)

~<s&D

Note: 1. DM denotes date-mark,

DAY-QF-THE -WEEK
MO DATE DM

-,

DISPLAY ALARM TIME & ALARM
ENABLE/DISABLE

ALARM DEMONSTRATE

HR : MIN A/P (12HR)

HR:!MIN H (24HR)

2, Alarm mark appears in any mode when
the alarm is enabled,

3. All day-of-the-week marks appear when the
chime is enabled.

Fig 2. Normal Mode

3. Stopwatch Mode

Pressing switch “M" in normal time mode will activate
the stopwatch mode. Digits 1 and 2 will show minutes,
digits 3 and 4 seconds, and digits 5 and 6 hundredths-
of-a-second, The stopwatch symbol (SU) will flash at a

STOPWATCH

ALARM-SET TIME-SET

rate of 2 Hz when the watch is in this mode. The lap
symbol (TH), the stop symbol {FR) and the hundredth-
of-a-second symbol (SA) will each generate a beep signal
on outputs BD and BD with every depression of the “S"
or “D"” switches.
LAP

STOP 1/100 SEC

sU Mo TU WE

TH FR SA

Fig. 3 Flag ll\ssignment
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Start and Stop

Pressing the “D* switch will start the stopwatch if
it is not counting, or stop it, if it is counting, The stop
symbol (FR} will flash at a rate of two Hz. when
the counting has stopped, Pressing the S"” switch while
the stopwatch Is in the stop mode wilt clear the memory
and the display wiil show “0:00 00"

Autoranging

The stopwatch will count up to a maximum of 23
hours, 63 minutes and 69 seconds. After the first 30
minutes, the display will show the‘ hour In digits 1
and 2, the minute In digits 3 and 4, and the second
in digits 6 and 6 (autoranging). When the maximum
count has been excesded, the counter will restart from
"0:00 00" agaln, During the first 30 minutes, the
hundredth-of-asecond symbof (SA) wiil flash at a
rate of two Hz, This Indicates that diglts 6 and 6
are displaying the hundredth-of-a-second,

T-49-15-08-

Lap

Pressing the 'S switch while the stopwatch is running
will activate the lap mode. In this mode, the display
will freeze the time shown at the instant the “'S" switch
was depressed and the fap symbol (TH) will flash at
a rate of two hertz, While the display is frozen in the
lap mode, the stopwatch is still counting and pressing
the "D" switch will stop or start the counting as usual,
but the display will continue to show the previously
captured time, Pressing the “S" switch again will re-
lease the lap mode and the display will continue from
either the point where the stopwatch Is currently count-
Ing or the time when the function was stopped by press-
ing the “'D" switch,

Return to Normal

Pressing the *M" switch while in the stopwatch mode
will return the watch to normal time mode,

RESET

*Colon flashes at a 1Hz rate when the stopwatch s running

DISPLAY STOPPED TIME - s DISPLAY LAP TIME
MIN : SEC 1/100 SEC DISPLAY STOPPED TIME MIN : SEC 1/100 SEC
M| HR iMINsEC HR : MIN SEC
D D D o
START sTop START STOP
LAP
DISPLAY COUNTING s DISPLAY LAP TIME
*MIN : SEC 1/100 SEC — MIN £ SEC 1/100 SEC
*HR  MIN SEC N HR MINSEC

RELEASE LAP

s eS.T.. mmoTASimToSEEmeIoaNen seeow

l 9274744 000LL34- -1 HN

Fig. 4 Stopwatch Mode

4, Alarm Setting Mode

Pressing the “M" switch twlice while in the normal time
mode will put the watch in the alarm setting mode and
the alarm set symbol (MO) will flash at a rate of two
hertz, Pressing either the /S or “D" switch in this mode
will set the alarm,

Setting the Hour

Initially, while digits 1 and 2 are flashing at two hertz
and A" or “P" (for 12-hour format) or "H" (for
24-hour format) appears In place of the fifth digit,
the hour can be incremented by pressing the "D*

~ This Material Copyrighted By Its Respective Manufacturer
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switch momentarily, If the "D’ switch is held down
continuously for more than two seconds, the counter
automatically starts advancing at eight hertz (fast
advance),

Setting the Minute

Pressing the “S" switch will activate the minute setting
for the alarm and digits 3 and 4 will begin flashing at
two hertz, The D" switch will advance the minutes
In the same manner as the paragraph above and pressing
the “S" switch will return the watch to the hour sett-
ing mods. Pressing the ‘M’ switch in elther state will
return the watch to the normal time mode,
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ALARM HOUR SETTING
M HR * ¢ MIN A/P {12HR) *D— ADVANCE,
HR* ¢ MIN H (24HR)
S S

HR ¢ MIN * A/P (12HR}
HR ¢ MIN* H (24HR]}

ALARM MINUTE SETTING

D
[+—— ADVANCE,

*FLASHING AT A 2Hz RATE,

Fig. 8 Alarm Time Setting Mode

5. Setting the Time and the Calendar

Pressing the “M'"* switch three times in succession will
activate the “'setting’’ mode for the time and the calendar.
The time/calendar SET symbol {TU) will flash at a rate
or two Hz, ' .

Seconds

Digits 5 and 6 will flash at two hertz as soon as the
time/calendar setting mode has been activated. The
D" switch can be used to advance the numbers to
within £30 seconds of the correct time,

Minutes

Pressing the 'S switch in this mode will cause digits
3 and 4 to flash at two hertz to show that you are
now in the minute setting mode, Holding down the
uD" switch for more than two seconds will cause the
numbers to advance at eight hertz in the Fast Advance
mode,

Hours

A second depression of the "S* switch will cause the
first and second digits to begin flashing. The numbers
can be advanced more quickly by holding down the
"D" switch, just as they were for the minutes. The
hours will advance sequentially through the 12-hour
and 24-hour formats (OH will follow 11P and 12A
will follow 23H). The selection of a format is made
by stopping when the correct hour is in the proper
format. During the setting process, the segments for
the fifth diglt will display "A" or “P" for the 12-hour
format, or “’H" for the 24-hour format.

Date

A third depression of the “S" switch will activate
the date setting mode. The month will be displayed
in the first and second digits, the date In the third
and fourth digits, and the day-of-theweek and date
symbol will show up in thelr normal positions. When
the date is flashing, It can be advanced in the same

manner as the hours and minutes,
Month

Another depression of the ‘‘S” switch will move the
mode to “month”, and the first two digits will begin
to flash. Advance the numbers with the "D’ switch
and return to normal with the ""M"* switch,
Day-of-the-Week

Pressing the "“S" switch again will change the made to
“day-of-the-week,” The day flag for the current day
will begin flashing. Pressing the “’D* switch will advance
the display to subsequent days and pressing the “M"
switch will return you to the normal time mode,

If you keep on pressing the ‘S switch, the modes
will go back to the beginning and move through the
entire cycle again. It will keep doing this until you
press the “M" switch and-return to the normal time
mode.

8. Applications

The voltage doubler circuit is formed by connecting a
0.047 uF to 0,1 pF capacitor betwesn the VCM pad and
the VCP pad, and between the Vpp pad and the Vee

pad.
The Oscillator circuit is formed by connecting a crystal

betwean the OSCI pad and OSCO pad and a trimmer be-
tween the OSCI pad and the Vpp pad,

The substrate is connected directly to Vpp, the most
positive voltage,

The circuit hes a power-on reset function which is activat-
ed by an on-chip capacitor, Should the circuit fail when
power is applled, it can be reset by corfnecting the AC
pad to Vpg.

The UM3217 has two alarm outputs. BD and BD each
output an electrical sound waveform to direectly drive
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a piezo-slectric buzzer at three volts, peak to peak, DCO
provides level-hold output to drive a meledy 1C, such
such as those in the UM3161 series. Used ‘in conjunc-
tion with a UM3161 serles IC, it Is possible to have a
wide varlety of melodies for the alarm function. The
alarm output waveforms are shown in Figure 7,

- T-49-15-03-
T1, T2 and a TEST pad are provided for testing. They

are not used In normal operations and should be kept
open,

The TEST pad, three switches and AC are all pulled down
by internal resistors,

7. Testing
M SECOND "RESET 40— RESET SECOND COUNTER

HR :MIN SEC*
S

MINUTE SET [»] ADVANCE

HR 1 MIN* SEC
S

HOUR SET

HR* ! MIN A/P (12HR) 2 Apvance

HR*:MIN H {24HR) 12HR Mode or 24HR Moda s selected alternataly
s on every 24-hour cycle during hour advance.

DATE SET 0

DAY-QF-THEWEEK [+—— ADVANCE

MO DATE*®* DM
S

S MONTH SET
. DAY.OF-THEWEEK <2~ ADVANCE
RN MO* DATE OM

S

DAY-OF-THE. WEEK SET

DAY-OF-THEWEEK +2_ sovance

MO DATE DM *Flashes at a 2Hz rates,
S DM means date-mark.

Fig 6. Time/Calendar Setting

This Material Copyrighted By Its Respective Manufacturer

5-24



4T ——

Vs

UNICORN MICROELECTRONICS 24E D W 9274748 UUDIEQ?M (|

@”“"G | UM3217

T-49-15-0Q.

4QQ§HZ (60% duty) ) )
l | 8D and BD
Alarm matching signal
’ 01281 0125 !
o
| 0,128 ]
g 1SEC ———»] |
60 SEC —_—
4096HZ {60% Duty)
_Hl HHlH_____ BD and BD
lyq-——().ii SEC —— chimae signal
-]
31,26 mSEC Stopwatch “peep” signal
60SEC Beo
| Alarm matching signal
ep—— et ———— Dco
Le— 0,5 SEC —» chime signal
Fig 7. Alarm Output Waveforms
LCD
: o— | pcoCOM2  SEGMENT  cOM1 C2: 0.14F
. o] \' l—
Xaal 5 sco EE |
B vep
osct [ L cr:0.4pF
— . Voo umaz17 vem T
MP—o0| o—1
g M Vss s ¥
0 o4
o [—To—
8D BD
|
{0k
plezoelectric
buzzer

Fig 8. Typical Application Circuit
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DCo

0OsCl

com2

Plezoalectrle
buzzer
,—'“:”-—L
TR T L
Z]ne wE s xw S 0Sco
[3]ves voo[7] i
Um3161 coSIN[E] a 15V ——

[@]Josc N

Voo

Vs

SEGMENT

um3s217

BD

comi

Vee
veP

vem}

M
S
D

C2= 0.14F
—

L c1=0,1pF
T

——0 [ 0—
—o | o—¢
-—0 | 0—A

W AR ———reO ————

Fig 9. Typlcal Application Circuit with Melody IC
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