KS01078

864CH COMMON DRIVER FOR DOT MATRIX LCD

INTRODUCTION

The KS0107B is an LCD driver LS! with 64 channel outputs for

dot matrix liquid crystal graphic display systems.

This device provides 64 shift registers and 64 output drivers.
it generates the timing signal to control the KS0108B ( 64

channel segment driver).

The KS01078B is fabricated by low power CMOS high voltage
process technology, and is composed of the liquid crystal display
system in combination with the KS0108B (64 channel segment

driver).

FEATURES

» Dot matrix LCD common driver with 64 channel output
* 64-bit shift register at internal LCD driver circuit

» internal timing generator circuit for dynamic display

* Selection of master/slave mode

» Applicable LCD duty : 1/48, 1/64, 1/96, 1/128

» Power supply voltage: + SV 10%

» LCD driving voltage  ; 8V~17V (Voo-Vee)

« Interface
Driver Controlter
COMMON SEGMENT
Other KS01078 KS0108B MPU

= High voltage CMOS process

* 100QFP / 100TQFP and bare chip available

100 QFP-1420C

100 TQFP-1414
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KS01078 684CH COMMON DRIVER FOR DOT MATRIX LCD

BLOCK DIAGRAM
CIC2C3 erervrntasansveas Ce2C63C84
VoL VOR
viL . . VIR
VAL 64-bit LCD driver VAR
V5L VSR
64-bit bi-directional shift register
DIOt o o
PCLK2 RN Data shift direction & o DIO2
SHL . Phase selection control circuit
3
M
‘———" CciL2
c Timing generator FRM
R 0SC circuit CLK1
CR ™t CLK2
Voo Ves  Vee Ds1 Ds2 MS Fs

Fig 1. KS0107B Functional block diagram
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KS0107B

64CH COMMON DRIVER FOR DOT MATRIX LCD

PIN CONFIGURATION

1. 100QFP
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Fig2. 100 QFP Top View
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KS0107B 64CH COMMON DRIVER FOR DOT MATRIX LCD

PAD DIAGRAM ( Chip layout for the 100QFP )
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CHIP SIZE : 3450 4000
PAD SIZE : 100x100
UNIT Dopm
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* There is the mark KS0107B on the center of the chip

ELECTRONICS

636



KS01078

64CH COMMON DRIVER FOR DOT MATRIX LCD

PAD LOCATION (100QFP) UNIT (um)
PAD PAD COORDINATE PAD PAD COORDINATE PAD PAD COORDINATE
NUMBER| NAME X v NUMBER| NAME X Y NUMBER NAME X Y
1 czz | 13145 1775.4 37 CR 2276 1775 77 Cc46 1500.9 1380
2 c21 | 14898 1630 38 SHL 716 4775 78 c45 15009 1505
3 c20 | -14889 1505 ) vss 1138 4775 79 (27} 1500.9 1630
4 c19 | -14988 1380 a2 MS 3087 1775 80 c43 13105 | 1775.4
5 c1g | -14908 1255 43 CLK2 4587 4775 81 c42 11855 | 17754
] c17 | 14988 1130 a4 cLKt 608.7 775 82 c4 10605 | 1775.4
7 cig | 14988 1005 45 FRM 758.7 ATTS 83 ca0 9355 1775.4
8 ci5 | -14909 880 47 M 908.7 775 84 C39 8105 1775.4
9 C14- | -14999 775 49 PCLK2 | 10587 775 85 c38 8855 1775.4
10 c13 | -14899 630 50 D02 12087 1775 85 ca7 5605 1775.4
1 c12 | -14999 505 52 cLz 1358.7 4775 87 c36 435.5 1775.4
12 c11 | -149889 380 54 VOR 1500.9 1455 88 €35 3165 1775.4
13 c10 | -14989 255 55 VSR 1500.9 -1370 89 C34 1855 1775.4
14 c9 -1499.9 130 56 V4R 1500.9 1245 90 c33 80.5 1775.4
15 c8 -1489.9 5 57 VIR 1500.9 1120 91 c3z 45 1775.4
16 ford -1499.9 120 58 VEE 1500.9 995 92 31 4885 | 17754
17 ce 1499.9 245 59 cB4 1500.9 -870 93 €30 3145 | 17754
18 cs -1489.9 -370 60 c83 1500.9 -745 94 c29 4385 | 17754
19 ca -1499.9 -495 61 c82 1500.9 -620 85 c28 5645 1 17754
20 c3 -1490.9 820 62 c81 1500.9 495 96 cz7 8885 | 17754
2 c2 -1498.9 745 83 c60 1500.9 370 97 c26 8145 | 17754
22 c1 -1498.9 870 84 cso 1500.9 .245 98 €25 wes5 | 17754
23 vEE | -1499.9 905 65 c58 1500.8 120 99 c24 0845 | 17754
24 viL | -14089 1120 a6 cs7 1500.9 5 100 c23 11895 | 17754
25 vaL | -1a909 1245 67 cs56 1500.9 130
26 Vsl | -14898 -1370 68 Iot: 1500.9 255
27 voL | 14988 1495 59 cs4 1500.9 380
28 vDD | -1345.6 4775 70 cs3 1500.8 505
2 DIoT | -1127.6 1778 7 cs52 1500.9 630
30 ES 9798 775 72 c51 1500.9 758
31 Ds1 8276 1775 73 c50 1500.9 880
32 0S2 -677.6 1775 74 c49 1500.9 1005
33 527.6 1775 75 c48 1500.9 1130
35 R -377.6 1775 76 ca7 1500.9 1255
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64CH COMMON DRIVER FOR DOT MATRIX LCD

KS01078

100TQFP
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100 TQFP Top View
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KS801078 84CH COMMON DRIVER FOR DOT MATRIX LCD

PAD DIAGRAM (Chip layout for the 100TQFP)

Foq (5] [oe] (7] [os] <] o] ] o] ) o o) f) [ foe) ] o] [ (o2l sl ) 2] (] [ )

KS0107BTQ

(0,0)

CHIP SIZE : 3850 X 4100
PAD SIZE : 100%100
UNIT  : pm
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* There is the mark KS0107BTQ on the center of the chip.
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KS0107B 64CH COMMON DRIVER FOR DOT MATRIX LCD

PAD LOCATION (100TQFP)
UNIT (um)
PAD PAD COORDINATE PAD | PAD COORDINATE PAD | PAD COORDINATE
NUM | NAME X Y NUM | NAME X Y NUM | NAME X Y
1 c19 -1697 1534 47 Dio2 1095 -1821 93 cz27 625 1822
2 c18 1687 1408 45 NC 94 Cc26 -750 1822
3 c17 -1897 1284 49 cL2 | 1245 | 1821 95 c25 -875 1822
4 C16 -1697 1159 50 NC 96 C24 -1000 | 1822
5 €15 -1697 1034 51 VOR 1697 -1466 97 c23 -1125 | 1822
6 c14 -1697 909 52 V5R 1697 -1341 98 c22 -1250 | 1822
7 c13 1687 784 53 V4R 1697 -1216 99 c21 -1375 | 1822
8 c12 -1697 659 54 VIR 1697 -1091 100 C20 -1500 | 1822
9 ci -1697 534 55 VEE 1697 -966
10 c10 -1697 409 56 CB4 1697 -841
11 C9 -1697 284 57 C63 1697 -716
12 c8 -1697 156 58 C62 1697 -591
13 c7 -1697 34 59 €61 1697 -466
14 CB 1697 -91 60 C60 1667 -341
15 c5 -1697 -216 61 59 1697 216
16 C4 -1697 -341 62 C58 1697 -91
17 c3 -1697 -466 63 c57 1697 34
18 c2 1697 581 64 C56 1697 159
18 c1 -1687 -716 65 C55 1697 284
20 VEE -1687 -841 66 C54 1697 409
21 VIL -1687 -966 87 C53 1697 534
22 V4L -1697 -1091 68 cs2 | 1697 659
23 V5L -1687 -1216 69 C51 1697 784
24 VOL <1697 | -1341 70 C50 1697 909
25 VDD -1897 -1466 71 C49 1697 1034
26 DIO1 1245 -1821 72 c48 1687 1159
27 FS -1095 -1821 73 c47 | 1697 1284
28 DS1 -945 -1821 74 C46 1687 1409
29 DS2 -795 -1821 75 c45 1697 1534
30 [ 645 -1821 76 C44 1500 1822
31 NC 77 c43 1375 1822
32 R | -465 | -1821 78 c42 1250 1822
33 NC 79 ca1 1125 1822
34 CR | -345 | -1821 80 C40 1000 1822
35 NC 81 =D 875 1822
36 SHL -195 -1821 82 C38 750 1822
37 VSS 0 -1821 83 car 625 1822
38 NC 84 C36 500 1822
39 MS 195 -1821 85 Cc3s 375 1822
40 CLK2 345 -1821 86 c34 250 1822
41 CLK1 495 -1821 87 €33 125 1822
42 NC 88 32 0 1822
43 FRM 645 -1821 89 €31 -125 1822
44 M 795 -1821 90 C30 -250 1822
45 NC 91 c29 -375 1822
46 | PCLK2 | 945 | -1821 92 c28 -500 1822
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KS0107B 64CH COMMON DRIVER FOR DOT MATRIX LCD

PIN DESCRIPTION

PIN NUM SYMBOL. | INPUT/OUTPUT DESCRIPTION
QFP(TQFP)
28(25) Voo Power For internal logic circuit (+5V = 10%)
40{37) Vss 'GND (=0 V)
23(20),58(55) Vee For LCD driver circuit
27(24), 54(51)| VoL, VOR Power Bias supply voltage terminals to drive LCD.
24(21),57(54) | ViL, VIR
2;((22;' 562531 V4L, VAR Select Level Non-Select Level
26(23), 55(52)| V5L, VSR VOL(R), VSL(R) VILR), VAL(R)
VOL and VOR (V1L & VIR, V4L & V4R, V5L & V5R) should be connected
by the same voltage.
42(39) MSs Input Selection of maste/slave mode

1) Master mode (MS=1)
DiO1, DIO2, CL2 and M is output state.

if) Slave mode (MS=0)
SHL=1 — DIO1 is input state (DIO2 is cutput state)
SHL=0 — DIO2 is input state (DIO1 is output state)
CL2 and M are input state.

39(36) SHL Input Selection of data shift direction.

SHL Data shift direction
H DIO1—~C1— ... ~» C64 — DIO2
L DIO2 - CB4 — ... - C1 - DIO1

49(46) PCLKZ Tnput Selection of shifi clock (CL2Z) phase.

PCLK2 Shift clock (CL2) phase
H data shift at the rising edge of CL2
L data shift at the falling edge of CLZ

3(27) FS Input Selection of oscillation frequency.

i) Master mode
When the frame frequency is 70 Hz, the oscillation frequency should be
fosc=430 kHz at FS=1 (VQD)
fosc=215 kiHz at FS=0 (Vss)

i) Slave mode

Connect to VDE‘
31(28) DS Input Selection of display duty.
32(29) Ds2 iy Master mode

DS1
L
L
H
H

1/48
1/64
1/96
1/128

I"'Il"‘.g

if) Slave mode
Coanect to Vpo.

641
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KS0107B

64CH COMMON DRIVER FOR DOT MATRIX LCD

PIN DESCRIPTION (continued)

PIN NUM

SYMBOL

INPUT/OUTPUT

e —

DESCRIPTION
QFP(TQFP)
RC Oscillator
33(30) o] i) Master mode : use these terminals as shown below.
35(32) R
37(34) CR L s ] L Xs01078 |
R CR| [+ R CR c
Le ] 1
=
apen external clack open
li) Stave mode : stop the oscillator as shown below.
R CR Cl
open Voo  open
44(41), 43(40) CLK1 Output Operating clock output for the KS01088
CLK2 i) Master mode : connection to CLK1 and CLK2 of the KS0108B
i) Skave mode : open
46(43) FRM Output Synchronous frame signal,
) Master mode : connection to FRM of the KS01088
. i) Slave mode : open
47(44) M input / Output  [Atternating signal input for LCD driving.
1)) Master mode : output state
Connection to M of the KS01088
il) Slave mode : input state
Connection to the controffer
52(49) cLz input / Qutput  |Datat shift clock
1) Master mode : output state
Connection to CL of the KS0108B
i) Slave mode : input state
Connection to shift clock terminai of the controlier.
29(26) DIO1 input / Output  [Data input/output pin of internal shift register.
MS SHL DIO1 DIO2
50(47) 0io2 A H Outpui_| _Output
L Output Qutput
L H input Qutput
L Output Input
22~1 Common signal output for LCD driving.
1(19--1) C1~Cé64 Qutput DATA v ouT
00~56) L L Vy
a L H Va
H L Vs
M H Vg
34(31),36(33)
38(35),41(38) NC No Cennection
45(42),48(45)
51(48),53(50)
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KS0107B 84CH COMMON DRIVER FOR DOT MATRIX LCD
MAXIMUM ABSOLUTE LIMIT
Characteristic Symbol Value Unit Note
Operating Voltage Voe -0.3~+7.0 v *q
Supply Voltage Ver Voo-18.0-Vp+0.3 \4 *4
Driver Supply Voltage Va -0.3~Vpp+0.3 Vv *1,2
V‘Q: Vgg-0,3"VDo+°.3 v *3.4

Operating Temperature Tosx -30~+85 T -

Storage Temperature Tsre -56~+125 T -
*1. Based on Vgs=0 V
*2. Applies to input terminals and VO terminals at high impedance.

(Except VOL(R), VIL(R), VAL(R) and V5L(R))
*3. Applies to VOL(R), VIL(R), V4L(R) and V5L(R).
*4. Voltage level: Vpp = VOL=VOR = VIL=VIR = VAL=V4R = V5L=V5R = Vgg.
ELECTRICAL CHARACTERISTICS
DC Characteristics (Vop=+5V £ 10%, Vss»OV, Vip-Vee |28~17V, T,= -30 ~ +85 T)

Characteristic Symbot condition Min Typ- Max Unit Note
lnpui High V;!L - O.Wo_p_ - qu v *1
VohagL Low Vi Vs_g_ - 0.3Vpo
Qutput High Vor low=-0.4 mA Vipp-0.4 - - v *2
Voltage Low Vou - Joy=20.4 mA - - 0.4

Input Leakage Current hmf Vﬂna“vss -1.0 - 1.0 1A "1

OSC Frequency fosc R=47K 2+ 2% 315 450 585 KHz

Cf=20pf + 5%
On Resistance Ron Vop-Vee=17V - - 1.5 K Q2
{Vdiv-Ci) Load current =
+ 150 ;A
Operating Current ipo1 Master mode - - 1.0 "3
1/128 Duty
lop2 Slave mode - - 200 1A 4
1/128 Duty
Supply Current les Master mode - - 100 5
1/128 Duty
Operating fopt Master mode 50 - 600 KHz
Exiernal clock
Frequency fopz Slave mode 0.5 - 1500

*1. Applies to input terminals FS, DS1, DS2, CR, SHL, MS and PCLK2 and /O terminais DIO1, DIO2, M and CL2 in the input

state.

*2. Applies to output terminals CLK1, CLK2 and FRM and /O terminais DIO1, DIO2, M and CL2 in the output state.

*3. This value is specified at about the current flowing through Vss.
Intemal oscillation clrcuit: Rf=47 k 2, Cf=20 pF

Each terminal of DS1, D82, FS, SHL and MS is connected to Vpp and out is no load.

*4. This value is specified at about the current flowing through Vss.

Each terminal of DS1, DS2, FS, SHL, PCLK2 and CR is connected to Vpp, and MS is connected to Vss CL2,

M, DIO1 is externat clock.
*5. This value is specified at about the current flowing through Vee.
Don't connect to Vicp (V1~V5).

AMSUNG
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KS01078

64CH COMMON DRIVER FOR DOT MATRIX LCD

AC Characteristics (VDD=5V + 10%, Ta=-30 T~+85 T)

1. Master mode (MS=Vpp, PCLK2=Vpp, Cf=20 pF, Rf=47 K Q)

cL2
0.1V '\
K

DIOT (SHL =V, )
DIOZ (SHL = V,q

DIOZ ( SHL = V)
DIOT (SHL = Vg,

0.3V,

e |

0

7 p—tyy

twhc

FRM A
(A s
0.7Vop
M >1 0.3%,p
¥ nmaet __Q ety ]
cLK1 \ / \
o ] "
twLs Loy
ool o2y
X
CLK2 & j \
'wn:
e e

| Characteristic Symbol Min Typ Max Unit
|Data Setup Time tsy 20 - 5
|Data Hald Time tom 40 - N
| Data Delay Time tp 5 - R
FRM Dalay Time tpe -2 - 2 s
M Delay Time tom -2 - 2
CL2 Low Level Width twie 35 - -
CL2 High Level Width [ 35 - -
CLK1 Low Level Width fway 700 - -
CLK2 Low Level Width fano 700 - -
CLK1 High Level Width fyain 2100 - -
CLK2 High Level Width Yoz 2100 - - ns
CLK1-CLK? Phase Difference to1z 700 - -
CLK2-CLK1 Phase Difference o 700 - -
CLK1, CLK2 Rise/Fall Time tate - - 150

AVISUNG
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KS01078 64CH COMMON DRIVER FOR DOT MATRIX LCD

2. Slave mode (MS=Vgs)
e r fwict
0.7Vep
CL2 / /
0.3v
(PLK2 = Vg5 ) \‘ 7 \;__,- tarict o
tsu
baricz twc
cL2 r —— /—
(PLK2 = V5 ) ,/ \< __;/ \.: A
%
r s fa— toe
DIOT (SHL =Vpp ) xF 0.7Veo }(
DIO2 (SHL = Vg5) 0.3Veo |
Input Data iy
DIC (SHL = VDD ) . 0. 7Voo
DIOZ (SHL = Vgg) x 0.3Veo X
Qutput Data
Characteristics Symbol Min Typ Max Unit Note
CL2 Low Level Width twict 450 - - ns PCLK23Vgs
CL2 High Level Width twicy 150 - - ns _PCLK22Vss
CL2 Low Level Width twicz 150 - - ns PCLI2%Vpp
CL2 High Level Width tran 450 - - ns PCLK2=Vpp
Data Setup Time sy 100 - - ns
Data Hold Time {on 100 - - ns
Data Delay Time to - - 200 ns *1
Output Data Hold Time t 10 - - ns
CL2 Rise/Falt Time trite - - 30 ns

*1; Connect load CL=30 pF

OUTPUTO—'l

;309*:
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KS01078 64CH COMMON DRIVER FOR DOT MATRIX LCD

FUNCTIONAL DESCRIPTION

-k

. RC Osciiiator
The RC Oscillator generates CL2, M, FRM of the KS0107B, and CLK1 and CLK2 of the KS0108B by the oscillation resister
R and capacitor C.
When selecting the master/sfave mode, the osciffation circuit is as following:

1) Master Mode : in the master mode, use these terminals as shown below.

L KS01078 l Ks01078
R CR (o] R CR c
Rf Cf
open open
47KQ 20pF external clock
Iinternal Oscillation External Clock

2) Slave Mode : in the slave mode, stop the osciltator as shown below.

KS01078B
R CR c
open open
Voo

2. Timing Generation Circult

it generates CL2, M, FRM, CLK1 and CLK2 by the frequency from the oscillation circuit.
1) Selection of Master/Slave (WS) Mode

When M'S is“H°, it generates CL2, M, FRM, CLK1 and CLK2 internally.

When M/S is “L”, it operates by receiving M and CL2 from the master device.
2) Frequency Selection (FS)

To adjust FRM frequency by 70 Hz, the osciltation frequency should be as foliows:

FS Qsciitation Freguency
H fosc=430 kHz
L foscn215 kHz

in the slave mode, it is connected to Vpp.

3) Duty Selection (DS1, DS2)
it provides various duty selections according to DS1 and DS2.

DS1 Ds2 buTY
L i 1/48
H 1164
H L 1/96
H 1/128
646
SAMISUN
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KS801078 64CH COMMON DRIVER FOR DOT MATRIX LCD

3. Data Shift & Phase Select Control
1) Phase Selection

It is a circuit to shift data on synchronization or rising edge, or falling edge of the CL2 according to PCLK2.

PCLK2 Phase Selection
H Data shift on rising edge of CL2
L Data shift on falling edge of CL2
2) Data Shift Direction Selection

When M/S is connected to Vpp, DIO1 and DIO2 terminal is only output.
When M'S is connected o Vs, it depends on the SHL.

MS | SHL DIOY DIOZ Direction of Data
H H Output Output C1— C64
L Output Output €64 — C1
L H Tnput Output DIOT — C1 — C64 — DIO2
L Output input DIO2 — C64 — C1 — DIOA

647
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KS01078

64CH COMMON DRIVER FOR DOT MATRIX LCD

TIMING DIAGRAM

Condition: DS1=L, DS2=L, SHL=H(L), PCLK2=H

1. 1/48 Duty Timing (Master Mode)

648

va
LI

relation of CL2 & DIO1(DIO2)
)
]
1
[}
i
1
]
]
(DIO2) I
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84CH COMMON DRIVER FOR DOT MATRIX LCD

6 127

- YD

L

CLK1

Dot

Condition: DS1=H, DS2=H, SHL=H(L), PCLK2=H

2. 1/128 duty timing (Master mode)

KS0107B

-WHH H..mlm”..wHHHﬂ“- “H_H o

v4
v4
[

- relation of CL2 & DIO1 (DIO2)
CLK2
cl2
DIO1

(DIo2)
M
ct(cag) V!
7
DIOZ (DIOY )
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84CH COMMON DRIVER FOR DOT MATRIX LCD

KS0107B

Condition: PCLK2=L, SHL=H(L)

3. 1/48 Duty Timing (Slave Mode)

47

1

47

46

i€

cie

DICt (DIO02)

Vi

Va4

w_ s s
s g
b 8
g
s s
<
>
3 _w
s g
o
g 3 3
4
W T
T errererrneenee e reneanns ~ -
3 8 ]
™~
8 5 3

DIO2( DIO1)
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KS0107B 64CH COMMON DRIVER FOR DOT MATRIX LCD

4. Power Driver Circuit

Voo §
Vo V,
VOUR
R1
V1
VILR
R1
V2
KS0107B
rR2 To KS01088
_[>_l3._
Rt ¥
V4
—'{> VALR
R1 ¥
Vs
1r> VSLR

Relation of duty & bias
DUTY. BIAS Rdiv
1/48 1/8 R2=4R1
1/64 18 R2=5R1
1/96 17111 R2=7R1
1/128 1/12 R2=8R1

*When duty factor is 1/48, the value of R1 & R2 should satisfy.
R1/(4R1+R2)=1/8
R1=3 K, R2=12 KQ
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64CH COMMON DRIVER FOR DOT MATRIX LCD
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APPLICATION CIRCUIT

1/128 Duty Segment Drive(KS0108B) Interface Circuit
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