KS0065

CMOS DIGITAL INTEGRATED CIRCUIT

40-CHANNEL SEGMENT/COMMON
DRIVER FOR DOT MATRIX LCD

The KS0065 1s a LCD driver LSI which is fabricated by low power
CMOS technology Bascially this LSI consists of 20X 2bit bidrec-
tional shift register, 20 X2 bit data latch and 20X 2 bit driver (refer
to Fig 1) This LSI can be used a common or segment driver

FUNCTION

« Dot matrix LCD driver with 40 channel output.
« Selectable function to use commonisegment drivers
simultaneously.
« Input/Output signal
— output; 20 x 2 channel waveform for LCD driving
— input ; - Serial display data and control puise from the con-
troller LSL
- Bias voltage (V1-Vg)

FEATURES

Display driving bias; static-1/5
Power supply voltage; +5V +10%
Supply voltage for display: —5V

60 QFP

« interface
driver (cascade connection) controller
Other KS0065, KS0063 KS0066
+« CMOS Process
- 60QFP and bare chip available
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Fig 1 KS00865 functional block diagram
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KS0065 CMOS DIGITAL INTEGRATED CIRCUIT

PIN CONFIGURATION
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Fig 2 60 QFP Top View
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KS0065

CMOS DIGITAL INTEGRATED CIRCUIT

INPUT/
PIN(No. E N
(No.) OUTPUT NAM DESCRIPTIO INTERFACE
| Voo(24) For logical circuit (+5V+10%) -
GND(34) Power Supply OV (GND) Power
Vee(31) For LCD dnver circuit (—5V) Supply |
(4\2 \‘/125) Input Bias Vtg Bias voltage level for LCD drive (select level) power
§C1~8C20 Output LCD driver | LCD driver output LCD
Vs Vg N
Input Bias Vitg Bias voltage level for LCD drive (nonselect level) power
| 145, 47) -— Part 1
SHL1 Input Data Selection of the shift direction of Part 1 shift register Vop
(41) interface or
Vss
SHL1 | DL1 | DR1
VDD out n
Vsg in out
1 ' 7 Controller
1 1
?;5‘ 22) g&?u:t Data input/output of Part 1 shift register or
o SRl et ) | Kso065
SC21~8Ca0 Output LCD driver | LCD driver output LCD
Vs Ve out | P | It lect level
(48, 49) nput art 2 Bias Vtg Bias voltage level for LCD drive (non sglect level) power
SHL2 Input Data Selection of the shift direction of Part 2 shift register Vop
(42} Interface or
‘ Vss
ISHL2 | DL2 | DR2
_Voo | out | n
Vss n out
- o o - o Controller
?aL; D;;? OITJ?UL Data input/output of Part 2 shift register or
' P e B KS0065
M Input Alternated . Controller
(40) signal for LCD | PART }F cu1 CL2 M plalarity:
driver output } latch clock | shit clock N
t , h
CL1 CL2 Input Data shift DD\ @ C( CC;C s I(—C‘f)c
(32, 33) ‘latch clock | ‘ )
FCS(43) Input Mode selection 1 2 shift clock |latch clock M
[VDD M) (M
Shiftlatch clock of display data and polanty of M
signal are changed by FCS signal
By setting FCS to Vpp level, user can select
the function that use Part 1 as segment dnver
and Part 2 as common driver simultaneously.
C (39) No connection pin NC
PSimsuncy -
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KS0065

CMOS DIGITAL INTEGRATED CIRCUIT

MAXIMUM ABSOLUTE LIMIT (ra=25°c)

Characteristic Symbol Value Unit
Power supply voitage Vob —03v+70 A
Driver supply voltage Vico Vop—13.5~Vpp+0 3 \
Input voltage 1 Ving -0 3~Vpp+0 3 \'
Input voltage 2 (V1-Ve) Vinz Vpp+0 3~Vege—0 3 N
Operating temperature Topr —20v+75 °C
Storage temperature Tstg —-55n4125 °C
*Voltage greater than above may damage to the circuit
*VEeg. connect a protection resistor {220 +5%])
ELECTRICAL CHARACTERISTICS
DC characteristics (Vop=+5V+£10%, Veg=—5V+10%, Vss=0V, Ta=25°C)
Characteristic Symbol Test condition Min Max Unit' Applicable pin
Ibp fcLe=400KHz — 1 mA
Supply current* — —
leg foLr=1kHz — 10 HA
Inout volt ViH 07 Vpp| Voo v CL1, CL2, DL1, DL2
nput voltage - DR1, DR2, SHL1, SHLZ,
Vi 0 03 Vpp !
— - - - ; | M, FCS
Input leakage current] | Vin=0-Vop -5 5 uA
| Von |lon=-0.4mA Vop—04| — :
Output Voltage I R Lo { DL1, DL2, DR1, DR2
VoL |lo=+0 4mA — 0.4 v !
—
. Va1 lon=0 1mA for one of SC1-SC40 — 1.1 :
Voltage descending i V(V1-Ve)-SC(SC1-SC40)
Va2 | lon=0 05mA for each SC1-SC40 - 15 |
Leakage current Iv1 Vin=Voo~Vee —-10 10 uA Vi-Vs
(Output SC1-SC40. floating)
AC CHARACTERISTICS (Vpp=+5V+10%, Vee=—5V*10%, Vss=0V, T,=25°C)
Characteristic Symbol Test condition Min Max Unit Applicable pin
Data shift frequency teL — — 400 KHz CL2
Clock high level width tcwn — 800 — ClL1, CL2
Clock low level width towL — 800 — cL2
Clock set-up time Ls from CL.2 to CL1 500 - ns cL1 cL2
trs from CL1 to CL2 500 - !
Clock nse/fall tme ter — — 200 [
Data set-up time tsu — 300 — DL1, DL2, DR1, DR2, FLM F
Data hold time toH — 300 - J
Data delay time tro CL=15pF — 500 DL1, DL.2, DR1, DR2 ‘

*

Input/output current is excluded; When input is at the intermediate level with CMOS, excessive current nows

through the input circuit to the power supply, To avoid this, input level must be fixed at "H" or "L". R
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KS0065 CMOS DIGITAL INTEGRATED CIRCUIT

TIMING CHARACTERISTICS
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Fig 3 AC charactenistics
FUNCTIONAL DESCRIPTION

1) To drnive segment type
When the FCS i1s connected to VSS, KSO065 (SC1-SC40) is operated as segment driver (refer to fig 4)

v— | /- 1 /

—
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Shift
CL2
DL1/DR1
DL2/DR2
OUTPUT OF -
Laon (50 S/ /A X

Fig 4 Segment Data Waveforms
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KS0065 CMOS DIGITAL INTEGRATED CIRCUIT

2) To drive common type
When the FCS 1s connected to VDD, only part2 (SC21-SC40) of KSO065 Is operated as common driver (refer to Fig 8)
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LATCH (SC) X J/ // y
/- 7/
Fig 5 Common Data Waveforms
LCD OUTPUT WAVEFORMS
i i : i |
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| | i
| . i -
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|
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PART 1 !
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Vo \
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PART 2 |
(SC21-5Ca0) i
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Vi V4
*1

Fig 6 Output waveform
*1: To use for same function of part 1 and part 2, V3 and V5, V4 and V6 of power supply for LCD driver are short
circuited respectively.
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KS0065 CMOS DIGITAL INTEGRATED CIRCUIT

APPLICATION CIRCUIT

1) Segment driver

COM1 ’\
2
COM16 / Lco
KS0066 common signal
(controller}
segment signai
M CLK2 CLK1 D
SHLY SCi-SCao SHL1 SC1-8Cao
SHL2 SHL2
FCS KS0065 FCS KS0065
{seg dnver) (seg driver)
DL1
DR1 DR2 DL1 DR2
I: DR1
DL2 oLy oLz M (Ao > cLicem
] B
2) Common driver
nnwn
cL1 oz QI SN\
R @ LCD
cL2 cL1 S /
contraller gy DL1 kS0085 %
l:: DR1(com driver)
DL2
segment signal
SC4-SCa0 SCy-8Ciuo
KS0065 KS0065
{seg dnver) (seg driver)
3) Segment/icommon driver
common
signal
LCD

ﬁ segment signal {}
controller 8C-8Cao

SC21-5Ca0 SC1-5C20 FCs

D DL1 SHL1 DR2
CLT oo FLM DL2 KS0065 SHL2 KS0065
VDD FCs {seg/com (seq dniver)

d S
SHL1 rver) DR1 8511
] SHL2 5o oLt |: DL2 c1o gLt

PSinsugg )
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KS0065 CMOS DIGITAL INTEGRATED CIRCUIT

PAD DIAGRAM

(2925x2410)

(6] [as] [a4] (43 [42] [41] (20) [o9] [38] [37) [sA) (38 [od) [s3] [22] [af]

KS0065 PAD Diagram

Chip Size - 2925x 2410
PAD size . 100x100
Unit um

141 o (an) e o
EEREEIEEEEEEE
N[ [N [N INe] [N N
EEEEEEREEEEEE

0] [21 [31 [2] (5] (61 (7] [&] (8] (ool [] (2] [33] [14] (i8] 18] [i7]

(00)

PAD LOCATION
No ‘ name coordinate No ‘ name coordinate . name | coordinate
X Y X Y " Y
1 Ver 3045 | 120 | 21 | VYas | 2805 745 | 41 | Yis | 1075 | 2290
2 oLy 4595 | 120 | 22 | Ys | 2805 900 | 42 | vy 920 | 2290
3 ClLe 6145 | 120 | 23 | Yss | 2805 | 1055 | 43 | Yie 765 | 2290
4 Vss 7895 | 120 | 24 | vas | 2805 | 1210 | 44 | v 610 | 2290
5 DLy 9245 | 120 | 25 | Yz | 2805 | 1365 | 45 | Yua 455 | 2290
' 6 | DR 10795 | 120 | 20 | Ys | 2805 | 1520 | 46 | Y 300 | 2290
7 DL, | 12345 | 120 | 27 | Ys | 2805 | 1675 | 47 | Yo 120 | 2270
8 | DRy, | 13895 | 120 | 28 | vas | 2805 | 1830 | 48 | v 120 | 1915
9 M 15445 | 120 | 29 | Yas | 2805 | 1985 | 49 | Yo 120 | 1760
10 | SHLy | 16995 | 120 | 30 | Yas | 2805 | 2140 | 50 | Y 120 | 1605 |
11 | SHL, | 18545 | 120 | 81 | Yz | 2625 | 2200 | 51 Ys 120 | 1450
12 | FCS | 20095 | 120 | 32 | Yz | 2470 | 2200 | 52 | Yy 120 | 1205
13 Vi 21645 | 120 | 33 | Vs | 2215 | 2280 | 53 | Voo 120 | 1140
| 14 Vs 23195 | 120 | 34 | Yss | 2160 | 2200 | 54 | Ve 120 985
15 Vs 24745 | 120 | 35 | Ya | 2005 | 2280 | 55 | Vs 120 830
16 | Vs 26295 | 120 | 36 | Yo3 | 1850 | 2290 | 56 | Y4 120 675 |
17 Vs 27845 | 120 | 37 | Y | 1695 | 2290 | 57 Ys 120 520
18 Ve 2805 | 280 | 38 | Yx | 1540 | 2290 | 58 | Y 120 365
19 Yao 2805 | 435 | 39 | Y | 1385 | 2290 | 59 | Y 120 | 210 |
| 20 Yo 2805 | 590 | 40 | Yo | 1230 | 2290
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PACKAGE DIMENSIONS

Dimensions in Milimeters
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PACKAGE DIMENSIONS

80-QFP-1420A

100-QFP-1420A
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PACKAGE DIMENSIONS

Dimensions in Milimeters

128-QFP-1420
2200030 ,
1 o548
.
Rl R =
gl [ =
8| 18
2 [ =JK]
_ g
O g 3
o =
128 = 5 °
Eal
0.2040% (o75)|
(][0 Max -
050 °
g
<)
o~
0.502020 %I g
st%
98-TAB-35mm - — 4 ==

T
m & ==l
o
i

—
EJJ -+
i

695

2.26

<H—G QJ sl D——S

0.80MAX

) B 79bLu4lu2 0020902 970 .

ELECTRONICS



PACKAGE DIMENSIONS

Dimensions in Milimeters
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PACKAGE DIMENSIONS

Dimensipgns in Milimeters
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