OXK I semiconductor
MSM5260

DOT MATRIX LCD 80 DOT COMMON/SEGMENT DRIVER

GENERAL DESCRIPTION

The OK! MSM5260 is a dot matrix commeon/segment LCD driver LS! which is fabricated by low power CMOS metal
gate technology. This LSI consists of 80-bit shift register, 80-bit data latch, 80-bit leve! shifter and BO-bit 4-tevel

driver,

It converts seriat data, which is received from LCD cantroller LSI, to paralle! data and outputs LCD driving waveform
to LCD.

This LS| can drive a variety of LCD pannel because the bias voltage can be optionally provided from the externat

source.

FEATURES

® Supply voltage: 4.5 ~5.56V ® Can be used either as commaon driver or segment
® |_CD driving voltage: 8 ~ 18V driver

® Duty1/16~1/64 Interface with MSM6240GS LCD controller LS|

® Bias voltage can be supplied externatly 100 pin plastic QFP (QFP100-P-1420-K)

100 pin plastic QFP (QFP100-P-1420-L}
100 pin -VI plastic QFP (QFP100-P-1420-VIK)

PIN CONFIGURATION
{Top view) 100 pin plastic QFP
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= DOT MATRIX LCD DRIVER - MSM5260 m

BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Limits Unit
Supply Voltage (1) Voo Ta = 25°C —03~6 v
1 a
Vpp - Vs* Ta =25 C D~1i8 v
Supply Voltage (2) VoD - Vs:i Ta = 25°C 0~ 20 .
input Voltage 7 Ta = 25°C —03~Vpp+0.3 v
Storage Temperature Vstg — —55 ~+150 °c
1:Vpp>Va2>V;3 > Vs
*2 . When a series resistance of more than 4781 is connected as shown below:
[y
Vpo
V- VDD_VS
v +\V
MSM5260GS Y-
vee Vo AM—L—]
S5 RS»47§) -V

-rJ'r
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OPERATING RANGE

a DOT MATRIX LCD DRIVER - MSM5260 =

Parameter Symbol Condition Limits Unit
Supply Voltage (111 Yoo — 45~ %5 \'
- \" — Vel — ~16
Supply Voltage (2l.é DD 5 =T 8 v
VDD — V5«2 —_ g~18 v
Operating Temperature Top — —20 ~ +85 °c

*1:Vpp > V2 > V3> Vs

*7 . When a series resistance of more than 4782 15 connected as shown below:

VoD v
e VpD-Vs T 4V
MSM5260GS V3 [~ v
v, ‘._.
\Y
§$ R52472 7
D.C. CHARACTERISTICS
(Vpp = 6V £ 10% T, = —20~+85 C)
— _
Parameter Symbol Condition Limits Unit
MIN TYP MAX
"H" Input Voltage vVig*! 0.8Vpp - - \Y
“L’* Input Voltage V! - - 0.2Vpp
"H** Input Current TP ViH = VDD — - 1 HA
“L" Input Current ! Vi = Vv — — —1 MA
“*H'* Qutput Voltage Vor'? | lo=—-04mA Vpp-04 - — v
L" Output Voltage VoL"? | 1p=04mA - - 04 \Y
v — Vs =10V
. x4 DD 5 — -
ON Resistance RON [V — Vo= 0.25V7 2 k2
cP=DC
Supply C - — A
pply Current 'DD Vpp — Vs = 18V No load 100 H

"1
"2
*3
*4

Applicable to LOAD, CP, DT,.DF and COM/SEG pins.

DOgg
VN =VDD ~ Vs

v, =8i8(Vpp —Vs) V3=19Vpp -~ Vs)

Applicable to O, ~ Ogg display data output pin.



= DOT MATRIX LCD DRIVER - MSM5260 »

SWITCHING CHARACTERISTICS
{(Vpp =5V £ 10%, T4=20~85"C.CL=15;F)

Limits )
Parameter Symbal Condition ITY e MAX Unit
1
“H", “L" Propagation Delay Time PLH — - - 250 ns
tPHL
Max. Clock Frequency fcp Duty = 50% 33 - — MHz
Clock Pulse Width TWI(CP) — 125 - - ns
LOAD Pulse Width twit) — 125 - - ns
Data Set-up Time D| > CP tsetup —_— 50 - - ns
CP—=>LOAD Time tcL — 250 - - ns
LOAD —*CP Time e — 0 - - ns
Data Hold Time DI = CP thold — 50 - - ns
CP Rising/Falling Time tr(CP) —_ — — 50 ns
t{CP)
t
LOAD Rising/Falling Time riL) — - - 1 Us
L)
Y (CP) t (CP)
tw(CP) ——o-__(q— ty{CP) f
cp 0.8Vpp 08Vpp 3 8Vpp ﬂ\O.BvDD
’setup\ \KOJVDD 0.2Vpp 'kU-ZVDD
thold thold
oI 0BYpp |0 8YDD 0 8v o)
l 02Vpo R 2VpD, 02\100)
PLH
IPHL >
DO, fo.8vpp
0.2VpD
———— 1 B — F(L)
L LC
=
LLOAD 08vpp 08Vpp
0.2vVp 0.2V
Lwil) =™ LD
trL)
PIN DESCRIPTION
hd D, L] DO&Q

The date from the LCD controller LS8! is input to
80-bit shift register from DI, . (Positive logic)

ce

Clock pulse input pin for 80-bit shift register. The
data is shifted to 80-bit latch at the falling edge of
the clock puise. A data set up time (tgepyp) and a
data hold time (thg1q) are required between a DI,
signal and a clock pulse.

Clack pulse rising time (t;} and ciock pulse falling
time {tf} shoutd be maximum 50 ns respectively.

80th bit of the shift
from DQOgg. The data

register contents is output
which was input from DI,
is output from this pin with B0 bits’ delay,
synchronized with the clock pulse. By connecting
DO0go with next MSM5260GS’s DI, this LSl is
applicable to a wide screen LCD. Refer to the
application circuit.




® LOAD

The signal for latching the shift register contents
is input from this pin.

When LOAD pin is set at “"H"" level, the shift register
contents are transferred to B80-bit 4-level driver
through 80-bit level shifter.

When LOAD pin is set at low level, the last display
autput data {O; ~ Ogp), which was transferred
when LOAD pin was at high level, is held.

COM/SEG

Selection signal input pin. MSMS5260GS is used
either as common driver or segment driver according
1o input signal level at COM/SEG pin.

When this pin is set at high level, MSM5280 is used
as a common driver, while it is used as a row driver
at low level.

The display driving data O; ~ QOgg. which are
determined according to the combination of latched

DF data and DF signal, are shown in the Table 1 below.
Alternate signal input pin for LCD driving.
Latched Display data output level
DF Not
COM/SEG data ievel {O; ~Q0ggl €
High H Vpo Commeon driver
(Seiected) L Vs
H
Low H Vi
{Non-selected) L v,
High H Vs Segment driver
(Selected) L VDD
L
Low H V3
{Non-selected} L Vs,
Table 1

When MSMS260GS is used as common driver, bath
LOAD pin and COM/SEG pin are to be connected
to Vpp. In this case, a bias voltage of common

Vbp. Vss
Supply voltage pins. Vp should be 4.5 ~5.5V.
Vgg is a ground pin (Vgg = 0V)

VpD. V2. V3. Vs

Bias ‘supply voltage pin to drive the LCD. Bias
voltage divided by the register is usually used as
supply voltage source.

Figure 1 shows the case when bias voltage, which
is used to drive the LCOD, is obtained by the
voitage division by external registers.

0, ~0g0

Display data output pins which correspond to the
80-bit latch contents,

One of Vpp. V2, V3 and Vs is selected as a display
driving voltage source according to the combination
of latched data level and DF signal. {Refer to the
time chart and Tabie 1.)

side’s non-selected level is to be supplied to V,
and V3 pins.

8 DOT MATRIX LCD DRIVER - MSM5260 »

Vpo
{Common drever) ) (Segment driver)
VDD VoD
$n
< MSM
Vs 5260GS
R
MSM
5260GS v,
5 R
Vi
V, P
A\ Vs
R
Vss Vss
Contrast adjustment
1/64 duty 1/9 bias
VEE
Figure 1
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TIME CHART (COMMON DRIVER)

1/64 duty, 1/9 bias

Dt,
Frame signal __I——l—_ - __I_—I - j 1
o JUUUUL __JUUUL YU
o __[71 B _TJL
inswcde | Q, ___l_]_ _____r.l —_——
the +C v
. M iy
- T COM SEG
e, LOADM
- DI
OF | L | I - cp R
-1 v, Va
i "
| \
VoD —- T - - ! I
v _ - 1 5R
@ 1
Y - -- i v, Yieo
- - 0., v. ‘2
o T YLCD R
- =T Olﬂ V; V{.
- - vss
Ve - -— T VR
Vg -— --
| Ve -- -- 1 9 1y
F— 1 fiame —.'
[ VoD — - ——
M, e -
Vb - -
o. -
v, - -
Vg -- --
L Ve —— -
pgslal | - -
Vy - —_——
Vi - —_
- —— Va Vpp 18Vvico
Qs -= - Vb VoD 29Vico
-— —_— Ve Vop 79vico
—— -— Vo VpD 89VicD
Ve -- - Ve Vpp Vicp
Il Vo -- -
Ve - _|_l_.._._.__ Vico LCO drivaing vokage
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TIMING CHART (SEGMENT DRIVER])
1/64 duty, 1/9 bias

frga e 1 o2 - wepgosfe1 afe.. e 6a-ofe 1 =2 -
LOAD | i | N | l N || ”

e TXXOC X0 XOOC
| I

~ vV
~ P oo
~

OF

O O o O O (B S
L LATCH DATA —X X

fr6a oo 1 o2 ~-— 64 wfa ) Sla2 —---fe6s o 1 nfe 2
e o men. o nnoonn 9 1
LATCH DATA o[ e L m _L_I_H—|_L_

(0.1

OF | ] l

Voo
Va
Vp -

vicD

VC
Vd
v

e

Va=VoD - V9Vico
Vb VDD - 2/9VLcD
Ve = VDOD 719V co
Vgq=Vpp - 889V cDp
Ve =VDD - VILCD
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APPLICATION CIRCUIT
® STATIC display

The MSM5260GS can make a static drive of a LCD by controlting the supply voltage. S0 it can be used to drive a
color LCD which reguires high driving vohiage. The value Vpp ~ Vs must be 18V > Vpp ~ Vs > 5V.

Y
Level Shifter VoD LI LS v
15V S
coMm LCD
30+ 120H7 signal v
ey
Srgment +ov
paTA

IN m O 0, [¢N Cyo DOy G, 0, Oy BOso

CLOCK m COMISEG COMISEG
o CP DF LCAD Vpp'f:¥.V: Vss J-ax:PDF LDAD Vpp V. V. V. Vss
e T P
LOAD U | N
+5V b1
o+ VY

1/64 duty, 1/9 bias

LCD Controtler

{ Contrast adjustment

VEE

x 64 LCo
64 x 240 dots
01 Qs DOy
:Iz;wssc U 8 8 8
LOAD MSMS260GS DF |- No.1 No. 2 No.3
VoD Vi Vi V5 Vss ly ©) ~Oss DOy, oI, ©; ~ 0w DOyp o1, Q) ~Ose 00pe
cP cF .
MSMS260GS MENI5260GS ¢ MSMS 200GS
— ::“D COM/SER] __'1 ‘(':;‘c COMISEG ‘O?D COM/SEG,
FipP 1 voo ¥2 Vi~ ¥y VSiJ VoD Vi Y1 Vs Vss
o, ]
VDD
Vss 1
CcP RY I l
OV +5V
LIP
FRM r
5RE
MSME5240GS r:
.




