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KS5190 CMOS DIGITAL INTEGRATED CIRCUIT

SAMSUNG SEMICONDUCTOR INC DE

6 FUNCTION 6 DIGIT ALARM-CHRONOGRAPH
DUPLEXED LCD WATCH CIRCUIT

The KS5190 is aCMOS 6 function watch circuit with alarm and autorang-
ing chronograph function; designed to be used with a 6 digit duplexed
liquid crystal display, 7 day mark, date mark, AM/PM mark, and colon.

FUNCTIONS

« 6 Function: Month, Date, Day-of-Week, Hour, Minute, Second

s Alarm function with 4 to 5 minute snooze

« 6 digit Chronograph: Autoranging after 30 minutes to hour, minute;
second.

* Use selectable 12 hour/24 hour format

» Alarm output for melody IC (KS5310 Series)

* 4 year calendar

« 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

e LCD test

FEATURES

* Single chip CMOS construction
e Drives 6 digit duplexed LCD with 7 day mark, AM/PM mark, date
mark and alarm mark
¢ Colon display
o Direct drive of piezoelectric transducer at 3 voit peak to peak
* 32,768Hz crystal frequency
* On-chip osclllator and resistors
» On-chip voltage doubler
* Single 1.5V battery operation
* Low power dissipation
« Debounce circuitry on switch inputs
Y ¢ Protection against static discharge

ABSOLUTE MAXIMUM RATINGS .=25°c)

T

Characteristic Symbol ' Value Unit
Supply Voltage (Voo — Vss) Vbs -03~+20 \
Supply Voltage (Vpp — Vee) Voe -03~+4.0 \
Operating Temperature Topr ~-20~+75 °C
Storage Temperature Tsig -55 ~+125 °C

* Voltage greater than above may resuit in damage to the circuit.
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ELECTR|CAL CHARACTER|ST|CS (Ta=25°C, Voo =0V, Ves = — 1.5V; unless otherwise specified)
Characteristic Symbot Test Condition Min Typ Max Unit
. |Vss| 1.2 1.5 1.8 \
Operating Voltage
|Vee| 24 30 36 v
Supply Current loo Without Load 1.0 2.0 pA
input High Voltage Viu Vpp—0.3 Voo v
Input Low Voltage Vi Vss Ves+0.3 \
Switch Activation Current lsw Vin=Vop 0.1 0.5 3 uA
Oscillator Start Voltage |Voscl Within 5 Sec 1.45 \
Oscillator Stop Voltage |Vosel 1.15 \
Vaa = 0.5V ’
1 e 0.5 2.0 mA
Alarm Drive Current e (Both Direction)
Laib Vsa =0.5V 10 20 A
Oscillator Frequency Fosc 32,768 Hz
DC-DC Conversion Frequency Feon C1=C2=0.1pF 1,024 Hz
LCD Frequency Fq 32 Hz
Oscillator Input Capagcitor Cin 25 pF
. o AVDD = 05V
Time Stability Tsto (Cout = 25pF) 1 ppm
Switch Debouncing Time Taeb 31.25 mSEC

LCD FORMAT

COM2 PM/AM  ADEG1/SUN C1/B1 A2/MON COLON/TUE A3WED  A4/THU AsIFRI A6ISAT DATE/AL comt
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Fig. 1
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CMOS DIGITAL INTEGRATED CIRCUIT

ALARM OUTPUT WAVEFORMS

4,096Hz (50% duty)

4,096Hz (50% duty)

f‘ X

_qmm - meme e [T
0.125 0125 Alarm matching élﬂfr;:glz::llxz
/ signal stopwatch “beep”
p=——1s0c signal
05 sec
31.25m sec
_r s _[__m_a
E 60 ser Alarm matching |-°-5 sec e+l  Chime
signal signal
Fig. 2
APPLICATION CIRCUIT
1) Melody Drive Type r LCO
MT AL(;;0M1 SEGMENTS Com2 C2:0.1,F
0sct j 00 Vee it
l =1 X4al CAP
5-35pF = al
KS5310 "7 T _j_lm:o.nf
Series ot KO
KS5190
M r—o’/o—
Electrocoil VoD Voo
Transducer ouT Vss -L s —o/o—
RoC =1200hm pd 15V
T s T o o]
AL vss ALAI ALA2
KSC1008Y l |
e = 01,F T,
: Piezoelectric
\ D Transducer
Fig. 3-1. Typical Application Circuit with Melody IC
Electrocoil
Transducer
ALA1 or
i KSC1008 Vss
Piezoelectric
Transducer DG 30-40mH
ALA1 or Rh: 2-10 (Kohm)
KSC1008 Vss Rb ALA2 Rc: 1-5 (Kohm)
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KS5190 CMOS DIGITAL INTEGRATED CIRCUIT

2) Piezo Drive Type

LCD
com2 SEGMENTS COoMi C2: 0.1,F
o——las VEE ——“——
00 CAPI—
e -L -L CL: 0.0F
F sospF O3 Xl -
Lo KS5190 1o
ml—oo—
' VoD
J_ s|—oo—
15V
- D ——4)/0——'
Vvss
ALA1 ALA2
Piezoelectric
Transducer

Fig. 3-2. Typical Application Circuit

* Quartz Crystal Parameter

Fp = 32,768Hz
CL = 12.5pF
Ci = 4fF
CO = 2.5pF
Rs = 35KQ
Q = 35,000
?
]
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KS5190 CMOS DIGITAL INTEGRATED CIRCUIT

SAMSUNG SEMICON

SETTING SEQUENCE AND SWITCH OPERATION

M M
NORMAL M storwatcH |—M ALARM TIME TIMEICALENDAR
M M
L
* When S or D is used In the stopwatch mode or the alarm time setting mode the normat mode Is
obtained by depressing M.
M | J M | M I Reset
Second Reset D Display Stopped | Display Lap Time
— HR: MIN SEC* NORMAL Time MIN SEC 1100 sec
MIN SEC 1/100 sec HR: MIN SEC
HR: MIN SEC .
s Display
D D Stopped D D
Start  Stop|  Time Start Stop
Minute Set D Ala[m Hour Set 0 s
HR: MIN® SEC HR*: m‘";"" - Display counting = Display Lap time
HR*: MIN Hdnn| 292" | MIN SEG 1/100 sec P | MIN SEG /100 sec
Is . - HR: MIN SEC s HR: MIN SEC
‘ s s Release
:a‘fr fﬂ?:l D. ;su.-:rm Monute * z.:‘lﬁlr:,élashes at a 1Hz rate when the stopwatch Is
AIP: (12 hn) [ Advar o D
HR: MIN H (24hn} A0ven%e HR: MIN *AP  |——
(12hr) Advance
Is HR: MIN“H (24hr)
D
* 12HR mode or 24HR mode Time Display Calendar Display
Date Set ) is selected alternately on Day-of-Week Day-of-Week
Day-of-Week ——— every 24-Hour cycle during HR: MIN SEC MO DATE DM
MO DATE* DM | Advance  pour advance
S S&D
Is
Display Alarm Time & Display Alarm Time &
Disactivate Alarm Abrm Enable/Disable
Month Set D Output Alarm Demonstrate
Day;of-Week [Advance HR: MIN A/P (12hn) HR: MIN A/P (12hr)
MO* DATE DM HR: MIN H (24hr) HR: MIN H (24hn)
§ .
X * Flashing at 2Hz rate. bis * DM denotes date-mark
£ play Alarm Time & |+ aAtarm.mark appears In any mode
g:;z:-w::i'se‘ . DM means date-mark Chime Enable/Disable when the alar?'g Is enab!egl’.
MO DATE DM | Advance Day-of Week * All day-of-Week mark appear
HR: MIN A/P (12hr) when the chime Is enabled.
HR: MIN H (24hr)
s

Fig. 4
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PAD DIAGRAM (3060, 3650
m BEEEEE CEEER
]
0|
a3 KS5190
Chip Size: 3060x3,690um?
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KS5190 PAD LOCATION
\ Pad | Pad Coordinates | pad | Pad Coordinates ' pad | Pad Coordinates | pad | Pad Coordinates
No. [ Name X Y No. | Name X y | No. | Name X y | No.| Name X Y
1 Ol 135 450 | 13 | A1/SUN | 513 | 3564 | 25 S 2924 | 2959 | 37 FS/E5 | 1993 | 134
2 00 135 | 1411 | 14 | C1/B1 693 | 3554 | 25 CAP 2324 | 2777 | 38 | B4/C4 | 1818 | 134
3 ALA1 135 | 1600 | 15 | A2/IMON | 873 | 3584 | 27 1KO 2924 | 2154 | 39 | G4/D4 | 1538 | 134
4 ALA2 135 | 1730 | 16 | CL/TUE | 1053 | 3554 | 28 Vee 2924 | 1879} 40 | F4/E4 | 1458 | 134
5 ALB | 125 | 1960 | 17 |A3/WED| 1233 | 3554 | 28 " T2 2924 1 1591 | 41 | B3/C3 [ 1273 | 134
6 Vee 135 | 2140 | 18 | A4/THU [ 2062 | 3554 | 30 T 2924 | 1294 | 42 | G3/D3 | 1098 | 134
7 Vss 135 | 2320 | 19 | A5/FRI | 2232} 3554 | 31 Voo 2924 1 1008 | 43 | F3/E3 918 | 134
8 Voo 135 | 2500 20 | A6/SAT | 2412 | 3554 | 32 | B6/C6 | 2398 | 134 | 44 | B2/C2 | 738 134
9 AC 135 12680 | 21 | DTE/AL | 2592 | 3554 | 33 | C6/D6 [2718| 134 | 45 | G2/G2 | 553 | 134
10 M 135 | 3202 | 22 | COM1 | 2739|3554 | 34 | F6/E6 | 2538 | 134 | 46 | F2/E2 378 | 134
11 | COM2 | 135 | 3507 | 23 T3 2024 {3364 | 35 | B5/C5 {2353 134 | — — — —
12 | PM/AM | 333 | 3554 | 24 D 2024 | 3184 | 35 | G5/D5 | 2173 | 134 | — — - —
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PACKAGE DIMENSIONS T -90-2.0
8 DIP Unit: mm 14 DIP Unit: mm
0~10° 19.15 0~
8.95 ~ | ) :
9.45 \ i 1985 _ _ \i
BN Ml . R 6.00 7.37
6.09 737 o 8.60 7.87
e 6.60 7.87 e =/
] 1.02 T T 208 00/
I 102 g9 0.30
152 g%
4.05 I T Tast
455 e | (38
502 0 f_t‘ HHAE ,—\/EU—L 431
3.42 ERERRN 202
254 | | 036 | 335
0.51 e l" oz 051
1.02 1.02
16 DIP Unit: mm 18 DIP Unit: mm
0~10°
19.15 0-10° gg;ﬁ
le.00 7.37 5 ol leeel|| [zaz
o |6.60 7.87 6.60 7.87
e = \L [ I 0 o e \L
-l 020 7 w2 ||
0.30 182 &%—j\
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2.92 ' | {231
343
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PACKAGE DIMENSIONS T-90-20

Unit: mm

20 DIP Unit: mm 22 DIP

24 DIP Unit: mm 28 DIP Unit: mm
31.37 0~f/ 36.06 '
: 32.13 36.57 i
‘r—u—*.—*-—'—'—-n—'”'—l'—'.’“r—!! _4']' - oOooOonnoooonoonr ﬁ/
i H
1 1372 14.99 13.72 14.99
D O O | |43z J l15.40 p O O |l a2z U 115.49
i o]
) e S 3 oo o0 IT9000aU
1.02 | —L 1.02 0.20 \rZ
152 0.20 152 =
: 0.30
457
5.07
2.92
343 51
102
256
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PACKAGE DIMENSIONS

] — 90 =20
40 DIP Unit: mm 42 DIP Unit: mm
52.19 0~10° 52.19 0~ 10°
nnnnnnnn 22/ I L 5210
13.61 14.99 f
O O 13.61 14.99
uuuuuuuuuuuuuuuuuuuu 1412 15.49 p O o 14.12 E 15.49
roem =L /| | berromeeeoommommeees |
—|% 0.20 02 | ﬁ_j
0.30 1.52 0.30
457
} 4.57
5.07 =55
555 0.36 %ﬁ% '2.02
TYP |1 0.56 "70.51 343 51
1.02 ) T 1.02
48 FQP Unit: mm 60 FQP Unit: mm
14.73
15.74 13.74
14.24
LI, AdRR AR
— UL |
1473 — —— [9.75 == —
15.74 ——] 10.25 13.74 —— 19.78
= 14.24 =— |20.29
I | ELELLERL e =
o | oz BELLELRELEL
o P = 0.43 o 028
) |
| (0% 0.10 | P 048

ole
el
=

— — PR 1 02 /~SRAFFFHFRARERERELD

215 .
MAX 3.40
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PACKAGE DIMENSIONS T =90-20

60 FQP Unit: mm

Muunnnannnni@) ‘
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14.24] == =

E= 12029
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: 1
! 1.65 0.10 T
215 0.20
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