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OKI semiconductor
MSM5298

DOT MATRIX LCD 68 DOT COMMON DRIVER

GENERAL DESCRIPTION

The OKI MSM5298GS is a dot matrix LCD’s common driver LSt which is fabricated by low power
CMOS meta! gate technology. This LS| consists of 68-bit bidirectional shift register, 68-bit levet shifter
and 68-bit 4-level driver.

This LS| has 68 output pins to be connected to the LCD. By connecting more than two MSM5298GSs
in series, this LS} is applicable to a wide LCD panel.

This LS| can drive a variety of LCD because the bias voltage, which determines the LCD driving volt-
age, can be optionally supplied from the external source.

FEATURES

e Supply voltage: 45V ~ 55V
e LCD drivingvoitage: 8 ~ 26 V
e Applicable LCD duty: 1/64 ~ 1/256
Three chips of the MSM5298GS are required to drive 1/200 duty LCD.
e Bias voltage can be supplied externally .
BO pin plastic OFP (QFP80-P-1420-K)
& 80 pin -VI plastic QFP (QFP80-P-1420-VIK)

PIN CONFIGURATION (TOP VIEW)
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BLOCK DIAGRAM
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TIMING CHART
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Limits Unit
Supply voltage (1) VDD Ta =25°C -03~86 v
Vpo—VEe *1 Ta =25°C Q~ 27 \'4
Supply voitage (2) "
VDD-VEE +9 Ta=25°C 0~30 v
Input voltage v, Ta=25C -03~Vpp+03 \
Storage temperature Tstg - —55 ~ +150 °
*1 V>V, > V> VERV, g VoD
32 In case of connecting Resister (RS = 47 £) at VEE pin
Vpp (V,) ’
Vi~ VDD - VEE —— #V
A [
MSM5298G S -V
VEE |—<
Vss RS 2470 7T
OPERATING RANGE
Parameter Symbol Condition Limits Unit
Supply voltage (1) Voo - 45~55 v
Vpp—Vee "1 - 8~ 26 v
Supply voltage (2}
Vpp—VEE .; - 8~28 Vv
Operating tempera- Top _ _20 ~ +85 °c
ture
*1 V, >V, >V, Vg, V, SVpp
*2  In case of connecting Resister (RS Z 47 £2) at VEE pin
Vpp {V,]
v, Voo — VEE
MSM5298G S v —_ tVv
s
VEE —AAA-L—] |___<
Vss Rs2410 V7T




DC CHARACTERISTICS
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(Vpp =5V * 10%, Ta = 20 ~ +85°C CL = 15pF)

Parameter Symbol Condition MIN TYP MAX Unit
"H" input .
voltage VIH 1- — 0.8Vpp - - \%
“L" Input .
voltage ViL - - - 0.2Vpp \
“H" Input Wy | VeV Vpp =55V - - 1 A
current IH IH=VDD DD ~=°- M
“L” Input ln *1 | Vjy=0v  Vpp =55V - - -1 A
current IiL IH DD 7°- »
“H'' output

* =—0.4 = - — 3
voitage VoH "2 | 10 mA Vpp =45V | VpD 0.4 -V
“L" output - _ _
voltage VoL *2 | lo=04mA Vpp =4.5V - - 0.4 v
. Vpp—Veg =23V, Vpp=4 5V

ON Resistance | RgN IVN—V01=0.25V .3 0.7 15 ka
Power con- CP=14KHz Vpp =55V
sumption 'op Vpp—VEg =23V No load B - 100 kA
Input c §= 1MHz -~ 5 - pF
capacitance

*1  Applicable to CP, |y, , logs. SHL, DF, DISP OFF terminals.
*2  Applicable to 1,,,and l,,, terminals,

*3
*4

Applicable to 0, ~ O,, terminals.

1 14
VN =Vpp ~ Vg, Vi =75 (VoD — Veg). Vs = 75 (VDD ~ Veel. VDD = Vs
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SWITCHING CHARACTERISTICS

(Vpp =5V £ 10%, Ta = -20 ~ +85°C CL = 15pF)

Parameter Symbol Condition MIN TYP MAX Unit
"“H’, "L’ propagation tPLH
delay time tPHL - - — 250 ns
Max. clock frequency fCcP - 1 — - MHz
Clock pulse width tw (CP) - 125 - - ns
DATA SET UP TIME ¢ _ 100 _ B ns
loy (Moge) = CP setup
DATA HOLD TIME R _ 100 ns
loy {osa) — CP hold
C|0l?k pu.lse Rising/ tr (CP) _ _ _ 50 ns
Falling time tf (cP)
tf (CP)
tw {CP) —>£
CP 0.8Vpp \
tsetup™
BvVpp0.8Vpp
Iﬂl “064) 0.2Vpp0.2Vpp
tPLH
tp
0.8Vpp
loaa “01) 0.2VDD
TRUTH TABLE
DF Latched data level DISPOFF Display data output level {0, ~ O,
L H Vv,
L H H VEE
H L H Vv,
H H H Vv,
X X L vV,




PIN DISCRIPTION

® lo, lgs, SHL

ly, and l,,, are 68-bit bidirectional shift register input/output pins. The shifting direction is selected
by the SHL pin. Refer to the table below.
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Shifting Input/ . e
Pin d
SHL direction los Moes output in description
I Inout The scanning data from the LCD controller LS| is
o P input from I, synchronized with the clock pulse. *1
L 0, »0,, Shift regiser contents output pin. The data which was
| Output input from |,, in output from 1Q,, with B8 bit's
068 delay, synchronized with the clock pulse.
Refer to the application circuit.
| Inout The scanning data from the LCD controller LSI is
oed P input from 1,4, synchronized with the clock pulse. *1.
H Ogs — O, Shift register contents output pin. The data which was
| Outout input from |, in output from ,, with 68 bit’s delay,
o1 P synchronized with the clock pulse. Refer to the appli-
cation circuit,

*1. The combination af the scanning data, |,, or l,.,, and the LCD driving output, O, ~ O, in
shown in the table below.

o1+ logn LCD driving output
YH Selected level {V,,VEg)
L Non-selected level (V,, V,)

e CP

Clock pulse input pin for 68-bit bidirectional shift register, The data is shifted to 68-bit level shifter at
the falling edge of clock pulse.

e DF

Alternate signal input pin for LCD driving. Normal frame inversion signal is input.

* Vpp, Vss
Supply valtage pins. Vpp should be 4.5 ~ 5.5V, Vgg in a ground pin. (Vgg =0V},

e DISP OFF

Control input pin for display data output level (O, ~ O,,). V, level is output from O, ~ Q,, pin
during “L" level input, Refer to TRUTH TABLE.

LCD becomes non-visual by V, level output from every output of segment drivers and every output of
common drivers,
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g V1'V21V51vEE

Bias supply voltage pins to drive the LCD. Bias voltage divided by the resistance is usually used as
supply voltage source.

The below figure shows the case when bias voltage is divided by the resistance.

V, is not necessarily connected to Vpp.

VoD |
t VoD
4 v,
g
- | V, V,,VEE ..... Selected level
5 R v Vo Vs el Non-selected level
11R 2 MSMS5298 | 1/15 Bias, 1/200 Duty
H v, GS
R
al Vg
S
al VEE
-18~-20V

The below figure shows the case when bias voltage is supplied by the OP-Amps.
By using OP-Amps, the bias voltage becomes low impedance and the power consumption of LCD
module becomes low.

Vpp
4
1
. Vv, VDD
R
* '—D__Vi
R3
V:l
11R 1/15 Bias, 1/200 Duty
v, MSM6298GS
R
‘Vs
R D
VR VEE
Op-Amp voltage follower
-18~-20V Vss

e 0, ~ 0O

Display data output pins which correspond to 68-bit shift register contents. One of V,, V,, V, and
VEE is selected as a display driving voltage source according to the conbination of the latched data
level and DF signal. (Refer to the truth table.}
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APPLICATION CIRCUIT

£ X GEZSINSN
EETY
3400 43
0 SSA
ﬂl ‘o adp]
! .8— &.U
M)
ALNQ 00Z/1 {00Z X 0¥} 1INV a1
@9 133, A
440-0 39
o ssp
535 "ig3s *53g 53 “03s '03s g9 O, 3201
|||||||||||||||| uonoaNp f e = o == t
gx aiqeugy
D - -0 10 LT -0 1a JO ........... 0 13350 Al EIL A4 F]
EE] vonoaup 49 +i40-0 30
13 U BF| EF} Bunjiyg 13 "0 fsH
ap 966ZIWSW an G66ZSWSW On  BE6ISWSW g SSp 4
s 440-Qfe— Hs 230-ale— | f—hns : 0 4 9
A avo A avol 1 .
338~ 'A f9-°9dd 1] 33 1A Fg~0 oS |_mmm%>a_> N AL 8 (440 'dSIq)
= 4 r 440-Q
L. | [ I avol
b~ e - I )| _
T —o
===z = = L ‘g -~'a
T SSp
Tt « aap
adp 181j013L0D




