KS0083/84 80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

INTRODUCTION

100 QFP
KS0083/84 is a graphic type LCD driver LS| which is fabricated
by CMOS process for high voltage. In case of segment driver,
can be selected 4 bit, 1 bit data transfer or chip select mode.
KS0084 is reverse type of KS0083

FUNCTION
- Dot matrix LCD driver with 80 channel output.
- Input/Output
- Output: 80 channel waveform for LCD driving
- Intput: - parallel display data and control signal from controller
- bias voltage (Vs, Vs, Vss, Vee )

FEATURES

- Power supply voltage: + 5\£10% (Vpp)
- LCD driving voltage: -24V(typ) (\ke)

- Interface

type 1 type 2 type 3

COMMON]| SEGMENT | COMMON [ SEGMENT | COMMON | SEGMENT

KS0083/84|KS0083/84 [KS0103 KS0083/84 |KS0083/84 |KS0104/B
KS0086 _ |KS0086 KS0086 KS0086

- [00QFP and bare chip available
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Fig. 1 KS0083/84 functional block diagram.
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80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

KS0083/84

PIN CONFIGURATION
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Fig. 2. 100 QFP Top View
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KS0083/84 80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

PIN CONFIGURATION
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Fig.3 100QFP Top View.
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KS0083/84

80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

PIN FUCTIONAL DESCRIPTION

INPUT
PIN OUTPUT DESCRIPTION INTERFACE
Power Vss GND(0V)
Supply Vee Power |LCD drivingvoltage (typ.-24V)
Vop Internal logic driving voltage (typ.-5V)
V3,Va Input  |Bias Voltage input for LCD drive: Non-selct Level (Must maintain LCD
VSS>V3>V4>VEE.)
SC; ~ SCqgo Qutput |LCD driver output terminal (80 Channel) LCD
FCS, PS Input  |Mode select inputs. (refer to application circuit)

Chip DO
FCS | PS | Com/Seg driver Input mode select | Output
mode
L L | Segmentdriver |1 bit serial input X o
L H | Segment driver |4 bit parallel input O H
H L | Segmentdriver |1 bit serial input X H
H H | Common driver |Serial input o o
- In case of serial input mode, DI1 is data input pin and DO is data
output pin

- In case of 4 bit parallel input mode, Data input and output are;

DIy | SCy, SCs, ... SCy7 DI, | SC,, SCs, ... SCrs
Dls | SCs, SCy, ... SCrg Dl; | SCy4, SCs, ... SCqo
4 bit Data shift direction 1 bit Data shift
$5s88s8SS s SssSSs
ssss 77777778 ssss 7778
1234 345678890 1234 7890
DI{DI{DIDI D1|D1|D#|D1{DI | DIjDI{ DI ([l [s]] [} D1 DI{ DI D
1[2|3]4 1]2|3]4|1]2|3]{a HEIEE 11111
- Laﬁdm first data \\m. data first data
Di2| shift right
i3 Shift right on 9
DI4|

- In case of the common driver, the data transfer clock is CLK2
- Non-used data input pins are set to Vss or Vpp to minimize
current consumption
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KS0083/84

80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

PIN DESCRIPTION(continued)

PIN Olbl.lF:gJT DESCRIPTION INTERFACE
EO, El CLHDUI Input/Output for Chip Select. Controller
UtpUt 11y EO becomes low by (CLK1, CLK2) timing. KS0083/84
2) When “HIGH” data is input to El, the device becomes select mode
and reads input data at CLK2 falling timing.
Synchronized at the fall of CLK2. Input data is shifted.
3) After reading 80 input data(equivalent to 80 CLK2 clock cycle in
the serial mode or 20 CLK2 clock cycles in the 4 bit parallel,mode)
,EO automatically becomes’ HIGH” level and data reading
is complete. EO is reset 1.5 cycles later.
4) When two or more devices are used in the chip select mode, EO
of each state is connected to El of the next state.
(1) EO of all device connected is reset and device becomes non-
select state and waits for El input after the previous 1).
(2) When “HIGH?” level is input to the first El in the cascade conne-
ction, the first device performs the operation in 2) and 3).
(3) When EI of the second device is connected to EO of the first
device, the second device perform the operations 2) and 3)
after the first device. This operation is repeated in the same
method subsequently
M Input LCD waveform AC conversion signal input Controller
Latch data M SC Latch data M SC
L L A L L A
(non-select) Vs (non-select) Va
H L GND H L Vee
(select) H Vee (select) H GND
(segment signal drive mode) (common signal drive mode)
CLK1 Input Clock pulse input terminal for data latch Controller
CLK2 Input Clock pulse input terminal for data shift Controller
DI1 ~Dl4 Input Display data input from the LCD controller LSI. Controller
In case of the common driver mode or serial input mode, supply
the input data to DI1 and DI2 ~ DI4 have to be set to Vs level or
Vpp level.
DO Output _ [DO is high level in the chip select mode KS0083/84
NC Non-Connection NC
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KS0083/84

80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

MAXIMUM ABSOLUTE LIMIT

Characteristic Symbol Value Unit
Operating Voltage Vob -7~+0.3
Driver Supply Voltage Vico -30 ~+0.3 \Y
Input Voltage Vin Vpp-0.3 ~ +0.3
Operating Temperature Topr -30~+85 °C
Storage Temperature Tste - 55~ +150

* Voltage greater than above may damage to the circuit.
Maximum absolute ilmits are those values beyond which permanent damage to the device may occur. These are stress
ratings only and functional operation of the device beyond them is not implied. Long exposure to these conditions may affect

device reliability.

ELECTRICAL CHARACTERISTICS
DC Characteristics (Vpp= -5V+10%, Vss=0V, Vee= -24Vj+V, Ta=-30 ~ +85°C)

Characteristiec Symbol Condition Min Typ Max Unit
Operating Current Iop 1 bit serial (3.3MHz) - - 5.0 mA
4 bit parallel (2.0MHz) - - 10.0 mA
Input Voltage High Iy - 0.2Vpp - - \
Low n - - - 0.8Vop \Y
Output Voltage High lony loy=-0.4mA -0.4 - - V
Low loL lo.=0.4mA - - Vpp+0.4 \Y
Voltage Vp1 lon=1mA for one of SCi - - 1.0 \
Descending (Vi-SCi) Vp2 lon=0.08mA for each SCi - - 1.5 \
Leakage Current| Input lke - - - 1.0 A
Oufput logke) - - - 10.0 m
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80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

AC Characteristics

(Vop=-5V+10%, Vss=0V, Vge=-24V+3V; Ta=-30 ~ +85°C)

(1) Segment driverl; 1 bit serial data input (PS=Low, FCS=Low)

refer to: Fig. 3)

Characteristic Symbol condition Min Max Unit
Clock Cycle Time toy - 300 -
Clock Pulse Width High Level twekh - 130 -
Low Level twekr - 130 -

Set Up Time D Before CLK2;¢ tsy - 70 -
Hold Time D After CLK2;é ty - 50 - ns
Clock Margin Time 1 tc1 - 20 -
(From CLK1jéTo CLK2ié)
Clock Margin Time 2 tco - 200 -
(From CLK2iéTo CLK1;é)
Clock Margin Time 3 tcs - 20 -
(From CLK2iéTo CLK1&)
Clock Rise/Fall Time tr, tr - - 50
Qutput Delay Time tp C_=15pF - 230
High Level Latch Clock Width tiwn - 130 -
Overlap Time Of CLK2“L” And CLK1“H” tov - 130 -
(2) segment driver; 4 bit data input (PS=High, FCS=Low) (refer to: fig. 4)
Characteristic Symbol condition Min Max Unit
Clock Cycle Time toy - 500 -
Clock Pulse Width High Level twekh - 230 -

Low Level twekt - 230 -
Set Up Time D Before CLK2” tsy - 70 -
Hold Time D After CLK2™ th - 50 - ns
Clock Margin Time 1 tc1 - 20 -
(From CLK1jéTo CLK2")
Clock Margin Time 2 tco - 200 -
(From CLK2iéTo CLK1 )
Clock Margin Time 3 tcs - 20 -
(From CLK2iéTo CLK1 )
Clock Rise/Fall Time tr, tr - 50
Qutput Delay Time tp C_=15pF 230
High Level Latch Clock Width tiwn - 130 -
Overlap Time Of CLK2“L” And CLK1“H” tov - 130 -
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80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

(3) Common Driver (PS=High, FCS=High)

(refer to: Fig. 5)

Characteristic Symbol condition Min Max Unit
Clock Cycle Time toy - 1000 -
Clock Pulse Width High Level twekh - 130 -

Low Level twekt - 830 -
Set-Up Time D before CLK™ tsy - 70 -
Hold Time D after CLK™ ty - 50 - ns
Qutput Delay Time tp C_=15pF - 500
Clock Rise/Fall Time tr, tr - - 50
(4) segment driver 2; 1 bit serial data input (PS=Low, FCS=High) (refer to: Fig. 6)
Characteristic Symbol condition Min Max Unit
Clock Cycle Time toy - 380 -
Clock Pulse Width High Level twekh - 170 -

Low Level twekL

Set Up Time D Before CLK_ tsy - 70 -
Hold Time D After CLK™ th - 50 - ns
Clock Margin Time 1 tc1 - 20 -
(From CLK1 To CLK2")
Clock Margin Time 2 tco - 200 -
(From CLK2 To CLK1)
Clock Margin Time 3 tcs - 20 -
(From CLK2 To CLK1)
Clock Rise/Fall Time tr, tr - 50
Qutput Delay Time tp C_=15pF 230
High Level Latch Clock Width tiwn - 130 -
Overlap Time Of CLK2“L” And CLK1“H” tov - 130 -

NOTE : Input frequency, I/O reference level; 0.8\bp, 0.2Vpp

1; Valid time (internal shift register)
2; (tex1.5)-(tca)-(tca)-(trX3)

ELECTRONICS
TIMING CHARACTERISTICS




KS0083/84 80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD
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Fig. 3 Segment driver (1 bit serial input)
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KS0083/84 80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

TIMING CHARACTERISTICScontinued)
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KS0083/84 80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

APPLICATION CIRCUIT

Mode Select
1. segment driver 1;1 bit serial data input (FCS=L, PS=L) 2. segment driver;4 bit serial data input (FCS=L, PS=H)
LCD PANEL LCD PANEL
SC,-SCq SC;-SCg
from LCD SC1 - SC80 SC;-SCg from LCD |l Ks0083/84 EO |— EI KS0083/84 EO |—
—O—— DI, KS0083/84 DO [— DI, KS0083/84 DO | = controller DI1 DI2 DI3 DI4 DI1 DI2 DI3 D4
controller
Display data
3. segment driver 2;1 bit serial data input (FCS=H, PS=L) 4. common driver (FCS=H, PS=H)
fom LOD
conroler  Digply deta
LCD PANEL D
o
KS008384|
Sy
Do
SC, - SC SC; - SC, LD
from LCD L 80 L 80
controller »—— E! KS0083/84 EO|{ El KS0083/84 EO|...... PANEL
DI, DI, Dy,
; J - -
Disply data KS008384
Sy
Do
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80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

KS0083/84
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! o
| S CLK, |—
% & g
Y
N
= ECS/
8 ps” |
SC, - SCq SC, - SCq SC, - SCq SC, - SCyq
Dl; KS0083/84 [{DIl; KsS0083/84 | [Dl; KS0083/84 Dl KS0083/84
33 =22l |33 =22|||33 =22| |33 =22| 1o
e AR e AR @ A e AR 0

-5V

“an - °an
via Nio)
€1a OSA
[41¢] OSH
TIa an

1713 Jajj00u02
210

N
aaA

ELECTRONICS



KS0083/84

80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

APPLICATION CIRCUIT

PAD DIAGRAM
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KS0083/84

80CH SEGMENT/COMMON DRIVER FOR DOT MATRIX LCD

PAD LOCATION

PAD PAD COORDINATE PAD PAD COORDINATE PAD PAD COORDINATE
numBerl NAME = v NUMBER| NAME = " NUMBER | NAME = v
1 sc2 -1880 2095 35 SC36 -950 -2250 69 SC69 1880 540
2 SC3 -1880 1940 36 SC37 795 2250 70 SC70 1880 695
3 SC4 -1831 1785 37 SC38 640 2250 71 SC71 1880 850
4 SCO -18 1625 38 SC3Y -85 -ZZ250 7z SC7 1880 1005
5 S€6 ~$88(—470 35 SE46 =336 ~2250 73 S€73 +886 +166
5 sc 198h 1315 - VSS 15 2250 4 sc4 1880 1315
7 SC8 =18, 1160 A4 SCAa1 330 =2250 75 SC75 1880 1470
8 SC9 -18:I 1005 42 SC42 485 2250 76 SC76 1880 1625
9 SC10 -1880 850 42 SC43 640 2250 77 sC77 1880 1785
10 sc11 1880 695 a4 sca4 795 2250 78 sc78 1880 1940
11 sc12 1880 540 45 SC45 950 2250 79 SC79 1880 2095
12 SC13 1880 385 6 SC46 1105 2250 80 SC80 1880 2250
13 SC14 -1831 230 27 SCa47 1260 2250 81 V3 1725 2250
14 SCIS -18 75 48 SCA8 1415 -ZZ250 87 VEE 1570 ZZ250
15 S€16 ~$88¢—88 75 S€49 1570 ~2256 83 FES +389 56
16 sc1 188 235 - Scsg 1705 2250 o4 Eo 1140 2250
17 sci8 -18 -390 54 SC51 1880 -2250 85 M ang 2250
18 SC19 -18:I -545 52 SC52 1880 2095 86 VDD 718 2250
19 SC20 -1880  -700 - SC53 1880 -1940 87 CLK1 527 2250
20 sc21 -1880  -855 54 SC54 1880 -1785 88 El 337 2250
21 sc22 -1880 -1010 55 SC55 1880 -1630 89 DO 88 2250
22 SC23 1880 -1165 56 SC56 1880 -1475 90 VSS 111 2250
73 SC24 1880 -1320 57 SC57 1880 1320 91 D14 283 2250
4 SCZ5 -ldi 1475 58 SCHB8 18380 -1165 97 DT3 51T ZZ250
I oCZ0 'J.OOL =IT0JU 59 oCIT TOOU ~ITUTU T ot =10~ telv)
q [~als) 13 1735 50 QP@ 1830 1~ O InTE] 020 olo1~a)
27 SC28 =18, =1940 6+ SCA1 1880 =700 96 CIK? =1119 2250
28 SC29 -1880 _ -2095 &2 SC62 1880 -545 97 VSS -1319 2250
29 SC30 -188)  -2250 a2 SC63 1880 -390 98 V4 -1474 2250
30 sc31 1725 -2250 64 SCe4 1880 235 99 PS -1655 2250
31 sC32 1570 -2250 65 SC65 1880 -80 100 sC1 -1880 2250
32 SC33 1415 -2250 66 SC66 1880 75
33 SC34 1260 2250 57 SC67 1880 230
S SL30 =TT B oU 68 SLOO 1To0U [S]s1e]
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PAD DIAGRAM
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PAD LOCATION

pap | PAD COORDINATE PAD PAD COORDINATE PAD PAD COORDINATE
NumBERl NAME - ———{NUMBER| NAME - " NUMBER | NAME - -
1 sceo | -1880 2250 | scase s -2250 69 sc13 1880 385
2 sc79 | -1880 2005 | scas | M| o -2250 70 sc12 1880 540
3 sc7s | -1880 1940 | scaa U 2250 71 sci1 1880 695
4 SC77 -1880 1785 SC43 T g 2250 72 SC10 1880 850
ca0
5 SC76 | -1880 1625 | Scaz P 3750 73 5CO 1880 1005
[5) S19743) -1880 1470 SCAT =485 40 2250 £ SC8 1880 TT60
T =AY S ~LTO0OU TOTT VoS -330 41 -, tejv) T oo T TOOU TOTT
] SC72 1880 1160 SC40 -15 riva 2200 i~ SCE 1820 1470
9 SC72 -1880 1005 sCca9 330 43 2250 77 scs 1880 1625
10 sc71 | -1880 850 scas 48 1, -2250 78 sca 1880 1785
11 sc7o | -1880 695 SC37 640 & -2250 79 sc3 1880 1940
12 sce9 | -1880 540 sc36 I -2250 80 sc2 1880 2095
13 sces | -1880 385 sc3s s 2250 81 sc1 1870 2250
14 SC67 -1880 230 SC34 T 4 2250 82 PS 1655 2250
5 SC66 | -1880 75 5C33 SR R 2250 83 Va4 1474 2250
16 SCBo -1880 -80 SC3 1415 50 2250 34 VSS 1319 2250
7 [=AvaeLs 3 ~LTO0OU ~ZOJ ool 1570 51 -, tejv 0T w7 TITY tojv
19 SCE2 1880 290 SC20 1725 57 2200 7 D1 Q209 2280
19 SCa2 -1880 545 SC29 1880 59 -2008 a8 D2 701 2250
20 sce1 | -1880 700 | scos 1880 | -1940 89 D3 511 2250
21 sceo | -1880 855 | sc27 1880 | -1785 90 D4 283 2250
22 scs9 | -1880 1010 | sc26 1880 [ -1630 o1 vss 111 2250
23 scss | -1880 1165 | sc2s S 1475 92 DO -88 2250
24 SC57 -1880 -1320 SC24 T 5 -1320 93 El 337 2250
75 SC56 | -1880 1475 | 5c23 S R 1165 54 TI 527 2250
76 STS5 ~T880 ~T630 ST 1880 50 ~TOTO I5 VDD 718 7250
7 SE5+ -1886 =1785 S€2% 1580 61 =855 $6 ot =96 56
29 SCER 1880 1040 SC20 1880 57 00 Q7 EO 1140 2260
29 [Nokv) -1880 -2008 sc19 1880 63 545 ag ECS -1389 2250
30 scs1 | -1880 2250 | scis 1880 | ., -390 99 VEE -1570 2250
31 scso0 | -1725 2250 | sc17 1880 | 235 100 v3 1725 2250
32 scag | -1570 2250 | scie 1880 [ -80
33 scag | -1415 2250 | scis | U] 75
34 sca7 | -1260 2250 | sci4 1880 | o 230
2250 | SC67 1880 385
sces 1880
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