SUNSTAR FTH AR FERLE

SHENZHEN SUNSTAR ELECTRONICS CO.,LTD.

Sl AR 1 16 L X 4 4 1 K UM 16025
{H RM 1602 Hongtu Bidge Fubua Rd, Futin Region,Shenzhen China
1 1% (Tel):0755-3600718 3758073 HRM(PC):518033

w‘:ﬁ?‘%ﬁ: % W(Fax):0755-3376182  E-mail:szsunstr@public.szptt.net.cn
NG

W4k : Htp://www.sunstare.com/  F41:(0)13902971329
T2 WARERIE 1 (0)13609291696 191-8454356
* LR WAL eI (0)13501189838 191-8886650
¥ A% (0)13701955389 191-3789221

So0112

ALARM CLOCK WITH THERMOMETER



a General Description

SS0112 s an integrated circuit provided with digital thermo

alarm {with snooze) function. Temperature ranging fro
detected by use of a thermistor as 3 sensor and tempera

0.2°C step.

Alarm has shooze function with 5 min. interval.

time and temperature.

s Features

—  Measurement of temperature {built-in thermistor correction circuit)
—— Measurable range: ~20°C ~ +70°C (—=4°F ~ +1 58°F)
— Resolution: Approx. 0.1°C (0.1°F), Max. 0.2°C (0.4°F)

—  Accuracy: 11°C

— Sampling cycle: 10 seconds or 1 second

— 3% digits (clock) + 3% digits {temp) + 10 indicators, % duty LCD
_  Alarm with snooze function (5 min interval, 12 times)

— Clock function (display of HOUR and MINUTE)

— .Mode selection by a slide switch

— Low power consumption
— Few external components
— No adjustment

— 1.5V battery operation

— Applicable thermistor: Ishizuka 103-AT
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SS0112

meter function, clock and
m —20°C to +70°C (—4°F ~ +158°F) is
ture is displayed on an LCD by 0.1° ~

3% digit simultaneous display is made for both
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1 PAD Layout
{Unit: pm)
No. Signsl X Y No. Signal X Y
1 S, —2230 -2025 32 39/3a "1300 2025
2 nNe ~1940 —2025 33 3e/3t 1120 2025
3 NG 1610 | -2026 34 ) 940 2025
4 NC —~1330 ~2025 35 29/2a 760 2025 |
5 NC —500 —2025 36 2¢/21 580 2025 _|
3 NC ~720 ~2025 37 =/ 1be 400 2025
7 ¥, -400 ~2025 38 2c/8b —~400 2025
8 X, —62 —2025 39 8g/8a ~580 2025
9 Ks 118 —2025 a0 Se/8f —760 2025
10 K. 456 —2025 a1 7c/7b —940 2025
1 C 778 2026 42 7g/72d -1120 2025
12 N 1180 —202% 43 7e/7% ~1300 2026
13 R 1600 ~72025_| [ 28 8d/COL ~1480 2025
14 TH 2042 —2025 45 6e/6b ~1660 2025
15 Vs 2230 —1615 46 6a/6a —1840 2025
16 Vss. 2230 ~1435 47 60/61 =2020 2025
7 VoD 2230 —1225 48 6d/5be —2230 2025
18 BD 2230 —1025 49 ALM/AS —2230 1835
19 T, 2230 515 50 AN/PM —2230 1685
0 T, 2230 ~335 51 comz —2230 1475
21 T, 2230 —185 52 XT ~2230 1295
22 T, 2230 125 53 NG —2230 1033
23 T, 2230 305 54 XT —2230 805
24 comt 2230 1475 _] 56__| (vop) _ | ~2230 | 205
25 CIF 2230 1655 56 AC ~2230 25
26 44/DF 2230 1835 57 vep ~2230 —205
27 ac/4b 2230 2025 58 Vem -2230 —83s
28 4g/4a 2020 2025 59 s, —2230 | 1169
29 ae/at 1840 72025 60 s, --2230 —1507
30 3d/2d 1660 2025 61 . S, ~2230 - 1687
il 3c/3b - 1480 2025 Segment Qut: COM1/COM2
CHIP 81ZE: 477 x 4.36 (mm]
PAD SIZE: 110 x 110 fum)
CHIP THICKNESS: 350 + 30 {um)
LCD Format
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= Absolute Maximum Ratings

Parameter Symbal Conditisn Rating Unit
Supply voltage 1 Vsg, =VDO Te=25"C —2.0~+0.3 vV ]
Supply voltage 2 Vgs, ~VDD Ts=25"C —4,0 ~ 40,3 A
Input voltage Vin Ta=25" Vgg, —0.3 ~+0.3 A
Output voltage 1 VouT, Ta=25"C Vgs, —0.3~ +0.3 A
Output voltage 2 VouT- Ta=25°C Vgs; —0.3~ +0.3 v
Operating temperature Topr - —20~ 475 °C
Storage temperature Tstg - ~40 ~ +125 °C

= Electrical Characteristics
(Vpp =0V, Vgg, ==155V, Vgg, ~ =30V, C;=30kQ, Ta=25C)

Limits .
Paragmeter Symbol Conditions T T wax Unit | Note
Operating voltage 1 _ [vss| | Vss.=-23~-33v (Fig. 9| 125 | 185] 185 V 1
Operating voltage 2 [Vss‘] Vgg, »—1.25~-1.65v  (Fig.3) | 23 3.0 3.3 v 1
Power supply current 1 oo, At A/D conversion OFF CVQ'&(F‘Q‘ ) - 3 5 HA 2
T AT AD conversion Operation. R _ 40 100 A 3
Power supply current 2 HD: C, =3000pF,R, = 10kz  (Fig, 4) M
. . .
Leak current oo, Vgg, logic + Vgg, logic (Fig. 3} - - 1 #A 4
Oscillation start voltage |VsTAl | Within 10 seconds (Fig. 41 | 1.45 - - \4
Oscillation hold voltage 'VHOLD| {Fig.4) | 125 - . — A"
Qutput current (1) I0H: (Fig. 21 VoM, =-0.2v - - —4 uA
{COM Vgg,) 1oL, ’ 1 VoL, =~28V 4 - -
Qutput current (2) loH: {Eic. 3) VoM, = —1.35V - - -] "
{COM Vss, ) IoL: VoL, =—1.75V 4 - -
Output cureent (3) IoHs (Fig. 3) Vous =—0.2V - - =04 vA
(Segment) oL, Vor, = —2.8V 04 - -
Qutput current (4) 10Ha (Eig. 3) VoH. = —04V - - | —400 uh
OSC {C, R, TH) loLe VoL, ==115v | a0 | — -
Output current {5) loH;s (Eig. 3) VOHs = —0.4V =200 | -100 | —50 A
(8D) 1oL, Vors = -115v 3 - 30
Switch input current liH, (Fig. 3) ViH, = 0.0V 1 10 100 A
18, ~S,. Ky ~K,) e Vi, =158V | =02 - | -
t 1/512 v = 0.0V '0.02 04
Average switch input current (Ha duty of 1H2 = 0. - : -
8, ~$,, K, ~K,) Switch input kA
UL, Fia. 3 VL, = ~1.568V -02| - -
Vgsg, = —1.25V, -
Doubler output veltage IVOUTI C:, Cy ~0.IuF, R =3MR 23 - - v
(Fig.4) | |
Oscillation built-in capacitance (075 - 25 - pF
, ' Ta=—20~+70°C (Fig. 4)
et et of ™ RT = 10kt1 3t 25°C, ~10] - | 10| °¢c | s
[ SRR
TM—Vgs, characteristics AeVgs, Vs, = —1.26~~155V  (Fig. 4} | —0.5 - 05 °c &
Fund tal ‘oseillati
fr:qu:nmcirn gecilation fsT (Fig.4) | — 16 - kHz
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Measurement %
=l0sc IN terminal E

g0 TT1

XT
VDo Vss: VES:

Fig. 3
IN vVer
3 c 0.4uf
c Qse vem -
9.6k =
: =
VDo VsS: vss: XT !

2k ~ 70k82 l K 20pF
ok

Note:

N =

Fig. 4

. Voltage range where uscillation is maintained and functions operate normally. . )
9.7/10.0 seconds when A/D conversion circuit is suspending conversion pperation, crystal is

oscillating and clock is working.

[= I I ]

AEVss 1 =

SUNSTAR

»

. Approx. 0.3 seconds at every 10 seconds at A/D conversion operation.

. Leak current at static condition. )
. Using thermister having Rt = 10kS2 £1% at 25 C and B = 3435.
. AcVgg, is expressed by the following formuta:

Ty (Vs ==1.55V) =Ty (Vg1 = —1.25V)

Tm (Vsgy = —1.55 V)

R T T ST A B T PR 2 ]

SHENZHEN SUNSTAR ELECTRONICS CO.,LTD.

HihiE(Add): 3| 12 6 X 48 4 B 48 X 14530 ) K I 16025
RM 1602, Hongtu Bldge,Fuhua Rd, Futian Region,Shenzhen China
1% (Tel):0755-3600718 3758073 MR EM(PC):518033
1 E (Fax):0755-3376182 E-mail:szsunstr@public.szptt.net.co
RJ4k: Hetp:/fiwww.sunstare.com/  F41:(0)13902971329
TRHDELEIE: (013609291696 191-8454356
LA HEELbEIE: (0)13501189838 191-8886650
LWL IE: (013701955389 191-3789221

SSO0112



s Functional Description

Thermometer

Temperature is always on display regardless

SSO0112

of mode selection (ON/OFF of K1, K2, K3 and K4).

A thermistor is used for detecting temperature and A/D conversion is performed by frequency
cotiversion method, High accuracy is accomplished in the wide range of —20°C ~ +70°C (—4°F ~
+158°F) by providing the IC with non-linear correction circuit for thermistor,

— Measurable temperature range;

— Suitable thermistor;

-~ Resolution;

— Sampling cycle;

— °C/°F selection; S3

°C (83 = OPEN): —20.0°C~ +70.0°C
°F(§3=VpD) : —4.0°F ~ +158.0°F

RT = 10k +1% at 25°C

B=34352 1%
by 0.1°C step {Max. 0.2°C step)

Reselution °C

0.2~0.1 —20~3
0.1 3~29

0.1~0.2 29~ 62
0.2 82~ 70

S4 ON (Vpp) 1 second

S4 OFF (QPEN) : 10'seconds

ON {Vpp)

. *F display

.83 OFF (OEPN) : °Cdisplay

4 - ™\ P
4. 2L |rewece H4.5°F

AM ' -:'"::_- I TIME ' ~ -"“h- { TIME
|l g3

\. W, \_ P—

( -} \ \ ( g—
-= ‘: TEMP (°C) - o

. l—]\.{./—'; wavc "”1):"3' b F

g LA R KININ
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SSO0112

Clock

—  Time setting mode is selected by turning K1 ON (VDD). o .
In this mode, time is displayed with colon flashing st 1 Hz. Time correction 1§ madt-a by'
{hour) and $2 {minute). Fast advancernent is made at 4 Hz when either S1 or 32_15 being
depressed for 1 ~ 2 second(s). When minute digits are advanced up, second digits are reset
to 00.

~ Alarm setting is selected by turning K2 ON(VDD). o
Alarm setting time, colon and alarm mode indicator (ALARM) and alarm-standby indicator
{ *u)) )are on display. |
Alarm time setting is made by 51 (hour) and §2 {minute). Fast advancement is made by
depressing switch for 1 ~ 2 second(s).

(1) Alarm operation
Alarm stand-by mode is selected by turning one of K1, K2 or K3 ON(VpD), and alarm stand-
by indicator { *)) ) turnson.
Buzzer output continues for 20 seconds when time coincides with the alarm time already set.
Buzzer output is stopped by depressing either $1 or S2. (No buzzer output is made by coingi-
dence of time and alarm time during time setting).
62.5 msec

s 2 kHz 4 kHz
OUTPUT 1 sec ~
1 10 sec |_‘ 10 sec _|
- ] J

{2) Snooze operation
Snooze stand-by mode is selected by turning K4 ON(VpD), and alarm stand-by indicator
( =) ) flashes (0.5 sec ON/0.5 sec OFF).
Snooze function starts to work when time coincides with the alarm time. Snooze interval is
5 minutes and snooze function is repeated 12 times.

. 12 times
Bmin min i ' i .
BUZZER l"" 5 5min Smin ‘
ouTeyYT _‘—-] r__l
f y 20 sec T 20 sec 20 sec
Coincidence STOP BY S§,, S, STOPBY §,, 8,
of time and
alarm time

SUNSTAR AT ERHABRFBRLT

SHENZHEN SUNSTAR ELECTRONICS CO.,LTD.

sk (Add): 5| 18 X 18 4 B8 B AR AT P8 I K 1B 1602%

# RM 1602, Hongtu Bldge,Fuhua Rd, Futian Region,Shenzhen China

. % B (Tel):0755-3600718 3758073 EBHH(PC):518033
4 )&7 4 E(Fax):0755-3376182  E-mail:szsunse@public.szptt.net.ca
A B FISik: Hup//www.sunstare.comy  E41:(0)13902971329
Qq % Eﬁ%d]\§&b@,}ﬁ :(0)13609291696 191-8454356
& b4 j}%&]:@‘]ﬁ:(O)IBSOI 189838 191-8886650

L ¥ EALRIE:(0)13701955389 191-3789221



SSO0112

(3) Disarming alarm operation
Alarm stand-by indicator { "))
K2, K3 and K4 are OFF (OPEN).

} turns off and alarm operation is disarmed when all of K1,

Buzzer test, segments all-on - oN
Buzzer sound is output and segments are in the ALL-ON status, when St and S2 a

(VpD) simultaneously in either snooze stand-by mode or alarm stand-by mode.

Buzzer test Qutput gn 5 msec

o, : 2kHz’
1 1 sec | T
I [
Segtnent output
10 e
- a1 E
“N) ' D b o ALLON

N
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SS0112

s Mode Selection

TIME SETTING
cLOCK ALARM SETTING {ALARM STANDAEY!
CLOCK CLOCK {ALARM STANDBY) {ALARM STAND-8Y) } po
{ALARM OFF) :irz%%e STAND.BY) orpan zow e iK.‘_ o
{1 =~ K4 OPEN) e mmme i dameqe—m et mm g '
i___-_---.,____..---.l. | ! ;
! { ! : e
S i a1 )
TrL] [ - 120t [on 13027 [on 3OF) | e
. 7N -, M T Amm'ﬂ.g, ;'":1 i
L X "_ M' '”_i- Al B3 i .3 M lT\-'"“ .l
w5 180 i = & (L ER N ==
M - w—r s 1
52: ¢ M
S9: ¢ 1HR ?" $2: 4+ ML ST ¢ 1MR vy
- 5 "1 5 oy

Auto Advance (4Hz Up) when de-
pressedt for 1~ 2 sec. »
Sac. Digits set to 00 when Min. Digits
counted up by switch. .

Buzzer Test QOutput and Segments

~a “1:
b A

. 3':

Alt-on while both 51 & S2 on.

o b - - *2: Alarm Time displayed while 51 or S2
wy ~i88.8 & | o 243 on. .
[ '}M'ARM) teT}i *5: Alarm Buzzer Outout is stopped By
av | 'Dtl’ P L a $7 or 52 on.
il i b *5: Mode is selected by either 31! open o
ALARM DISPLAY turning on one of K1, K2, K3 or K4
BUZZER TEST & ALLON e Bmiteh,
$4: VDD weeere- TEMPERATURE SAMPLING CYCLE 1SEC,
OPEN ...... TEMPERATURE SAMPLING CYCLE 10 SEC.
531 VDD e °F DISPLAY
OFEN ...... °C DISPLAY

s Adjustment and initialization

{1} Temperature adjustment
This IC does not need temperature adjustment.
— 103-AT (ISHIZUKA) is to be used as thermistor.

— The resistor used for temperature measurement should have good temperature character-
istics and be as less affected by time as possible.

(2) Initialization
Initialization is done by pushing AC switch.

AC terminal should be connected to Vpp after power-on, since CPU architecture is adopted
in this IC,

Initial status is; CLOCK AM 12:00

ALARM AM 12:00
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Function of Terminals

SSO0112

Nam.e Of Leve! Function
terminal
QOSC IN Vpo =H Capacitor, resistor, thermistor connection terminal for tempera-
C,R,TH Vgg: =L ture detection circuit.
K1, K2, Vpo = Each mode is selected by either all open or turning on one of
K3, K4 (Vgsi) =L K1, K2, K3, K4,
o Ki=K2= K3=K4 = (Vssi)
Clock mode (Alarm disarmed)
e Ki= VDD, K2=K3= K4 = (VSS:)
Clock setting mode (Alarm stand-by)
e K2=Vpp, K1=K3=Ka=(Vgsy)
Alarm setting mode (Alarm stand-by)
e K3=Vpp, Ki=K2=Ka=(Vgs:)
Clock mode (Alarm stand-by)
s Ké4=Vpp, Kt=K2=K3= (Vss;)
Glock mode {Sngoze stand-by)
$1,82 Vpp = Operation Time and alarm time setting input terminals.
(Vggy ! = Suspension
s3 Vop =° °C/°F switching terminal
(VSSI }="C
$4 Vpp = 1 sec. sampling Sampling cycle switching terminal.
{Vss1) = 10 sec. sampling
AC Vpp =H inner logic clear terminal
{(Vgg1) =L (Initial clear is necessary since CPU architecture is adopted)
Vep, Vem Booster capacitor connection terminals
T1~7T8 Vpp =H Terminals for inner logic test, T1 ~ T3, T5 are pulled down to
(Vgs1) =L Vggy. T4 is output terminal.

{Vgs): omen or Vs
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Typical Application

LCOD
{‘\"’I‘.\
T™H coMY SEGMENTS COM2
R, ™
R
N
c':_
G
o L. SSO0112
A L | 15V
T _kHz X7
Vsst l"
c, —Vcr Voo
Tomfve n
Vss2 Ac—o o——of
5, 8 8, 8, K, K, K, K,
T o w w DB @ @@
Tsea °F adv. sdv. ———r——d
[[ ToisPLay | ALARM
TH: 103AT o FF
AT w 10kD + 1% 91 25°C 1] SLocK 0
B = 3435 2| CLOCK"® SNOOZE
Ryt 96kN "
C:l 3000pF 3| CLOCK ON
Cy: 5~ 35pF 4{ ALARM*~ | ON
C,.C.t 0AUF
5| cLock " | ON
-
ALARM DISPLAY WHILE S1 OR
520N
“* SETTING MODE
Table of thermistor characteristics applicable to SS0112
°C Resistance Valye®
~20 6774
-5 5339
-10 4245
-5 3389
0 2728
5 2205
10 1796
15 1468
20 1209
25 1000
30 831,3
35 694.1
40 582.8
45 491.2 ¢ Relative values assuming the value
50 416,1 at 25°C to be 1000.
55 3537 Centre resistance value at 25°C s
10kQ.
60 302.1 ka2
65 2589
70 222.9
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