OXK I semiconductor

MSM5265

160-DOT LCD DRIVER

GENERAL DESCRIPTION

The OKI MSM5265GS is an LCD driver which can directly drive up to 80 segments in the static display mode, while
it can directly drive up to 160 segments in the 1/2 duty dynamic display mode.

The MSM5265GS is fabricated by low power CMOS metal gate technology, consisting of 160-stage shift register,
160-bit latch, 80 sets of LCD driver and a common signal generator.

The display data is serially input from the DATA-IN terminal to the 160-stage shift register synchronized with the
CLOCK puise. The data is shifted to the 160-bit latch by the LOAD signal. Then the latched data is directly output

to the LCD from the 80 sets of LCD driver as serial output,

The common signal can be generated by the on-chip generator, or can be externally input. The common synchroniza-
tion circuit which is used in the dynamic display mode is integrated on the chip.

FEATURES

80 segments display drive {in the static display mode)
160 segments display drive (in the dynamic display
mode)
Simple interface with microcomputer
Bit-to-bit correspondence between input data and
output data

H . Display
Cascade connection capability
On-chip common signal generator

L . No display

PIN CONFIGURATION
{Top view) 100 pin plastic QFP

Can be synchronized with the external common
signal

Testing terminals for all-on {SEG-TEST} and all-off
{BLANK}

Applicable as an output expander

LCD driving voltage can be adjusted by the com-
bination of V| 1 and V| 2

Supply voltage: 3.0 ~6.0V

100 pin plastic QFP {QFP100-P-1420-K)

100 pin -VI plastic QFP (QFP100-P-1420-VIK)
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BLOCK DIAGRAM

To LCD panel
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GND 80-bit Latch 80.-bit Latch
31
LOAD {\f
33 A B 35
ATA-IN 80-Stage 80-Stage
o Shift Register Shift Register DATA-QUT2
32
CLOCK 34
DATA-QUT1
D/s 4 } | [
36 47
osc-out Vici
37 50
0SsC-ouT osg={1/4 or 1/8 HQ. Vic2
38 48
QSC-IN Common COM-A
29 Driver 49
EXT/NT ’ COM-B
45 SYNC 46
§YNC Circuit COM-OUT
ABSOLUTE MAXIMUM RATINGS
Parameter Symbal Condition Limits Unit
Supply voltage Vop Ty = 25°C —03~+65 v
Input voltage v Ty = 25°C GND — 0.3 ~Vpp + 03 v
Storage temperature Tstg — - 55 ~+ 150 °c
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OPERATING RANGE

Parameter Symbol Condition Limits Unit
Supply voltage VoD _— 3~6 \
Operating temperature Top — —-40~85 °c
LCD driving voltage Vppo - Vicz —_ 3~Vpp Vv

RECOMMENDING OSCILLATION CIRCUIT CONDITION
Parameter Symbol Corresponding pin Condition MIN TYP MAX | Unit
Oscillator ——
R -ouT — k2
resistance 0 Osc-ou 56 100 | 220
Oscillator . .

1] OSC- Fil t 0. - .
capacitance Co C-OUT ilm capacitor 001 0.047 UF
Current limiter

- R, 2 10R . . M2
resistance Ry OSC-IN 2 o 0.56 1 2.2
Commoan signal -lﬂ .
$re ° fcom com-A — 25 - 150 Hz
quency coms

Ry

0OsC-OuUT

— inside of the MSM5265GS
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D.C. CHARACTERISTICS
(Vpp = 5.0V Ty= —40 ~+85°C)

= STATIC LCD DRIVER - MSM5265 »

Parameter Symbol Condition MIN | TYP| MAX | Unit Applicable pin
“H" Input
voltage ViH - 36| - - v
i SEG-TEST, BLANK,
“L"” Input Vv _ _ _ 1.0 v
voltage I . LOAD, DATA-IN, CLOCK,
D/S, EXT/INT, OSC-IN
Input
leakage hie V) = 5.0v/0V - - | pA
gurrent
sy DATA-QUT1
H** Output _
voltage VoH o = —100uA 4.5 - - V' DATA-CUT2
COM-0OUT
OSC-OUT
1o = —200UA 4.5 - - v OSC-OUT
Vgt =25V Vige= 0V 48 - — v
EG1 ~ SE
10 = —30uA SEG1 ~ SEG80
Vic1=25V Vicz=0v |48 | - - \ COM-A
lo = 150UA COM-B
“M" Output Vi c1=25V Vic=0V 23| — | 27| v | COM-A
voltage VoM Io = $150uA COM-B
“L" Output DATA-QUT1
voltage VoL Ig = 100uA - | - | 05| v | DATA—OUT2
COM-0UT
Osc-ouT
1 = 200UA - - 05 Vv -
° oCcs-0o0T
Ig = 30UA
Vici =25V Vicz=0v | — | - | a2 | v | COMA
Ig = 150UA COM-B
o = 2508A — - 0.8 v SYNC
Output Vg =5V - - 5 HA
leakage Lo when internal Tr is off SYNC
current
Segment Vet =6+ Vcal2 - -1 10 | k2
output RSeG Vig2= 0~2V SEG1 ~ SEG80
impedance
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Parameter Symbol Condition MIN | TYP |MAX [ Unit| Applicable Pin
C tput v ={5+ 2 COM-A
Common outpu Rcom Ler = (5+VycaV _ _ 15 | k2
impedance Vig2=0~2Vv COM-B
Static mode Set all input level
consumption current 'DD1 either ““H" or "L" 100 | pA v
Dynamic mode No load oscillation. DD
consumption current 1pD2 Ro = 100 k£, 012! 05 | mA

Cq = 0.01 yF, Ry =1MQ2

SWITCHING CHARACTERISTICS
(Vpp = 3.0~6.0V T, = —40 ~+85°C)

Parameter Symbal Condition MIN | MAX] Unit Applicable Pin
Maximum clock frequency | famaX — 1 - | MHz
Clock ""H"' time H — 0.3 - Ms CLOCK
Clock “L” time WL —_ 05| — | Ms
Data setup time tp—¢ — 0.1 - Ms DATA—IN
Data hotd time t¢—D — a1 - Jis CLOCK
“H™ “L* propagation ¢ When 15PF output DATA-OUT1
del .- Propag PHL capacitors are locaded | — 08 | Us DATA-OUT2
elay time tPLH and @ CLOCK
LOAD “H" time width \ — 0.2 - Us LOAD
CLOCK —> LOAD time th— L — 0.1 - s C(|SOCK
LOAD
OSC-IN Maximum _ - -
input frequency foscMAX > kHz OSC-IN
SYNC “L" time width tg — 0.2 - Ms SYNC
VH VH
33 DATA:-IN V| v
0-¢ —D
t¢|_ t¢H
32 CtOCk ~—— ™=~ VH'"—] Vi
Vi Vi / \ Vi
t t
| ¢r o
t
p-L | L
H VH
31 LGAD Vi
PHL
t
34 DATA-OUT, VH
35 DATAOUT, k VL
13
45 SYNC
Vi Vi
(Vg =08Vpp, Ve =0.2Vpp)
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FUNCTIONAL DESCRIPTION

® Operational description

The MSM5265GS consists of 160-stage shift register,
160-bit latch, and 80 sets of LCD driver. The display
data is input from the DATA-IN terminal to the
160-stage shift register at the rising edge of the

GCLOCK pulse and it is shifted to the 160-bit latch
when the LOAD signa!l is set at '"H’" level, then it
is directly output to the LCD panel from the BO sets
of LCD driver,

DATA-IN

o fAnftnngn

LOAD

DATA LATCH-—
output
{inside the IC)

® OSC-IN, OSC-OUT, OSC-OUT

By connecting the external resistors Rg, R, and
external capacitor C; with OSC-IN, OSC-OUT and
OSC-OUT respectively as shown in the figure below,
an oscillating circuit to generate the common signal
is formed.

This frequency 15 divided into either 1/8 aor 1/4 by
the internal dividing circuit. The 1/8 divided fre-
quency is used in the static display mode, while
the 1/4 divided frequency is used as the common
signal in the dynamic display mode which is output

from the COM-OUT terminal. (EXT/INT should be
set at iow level.]

The resistor R is to limit the current on the OSC-IN
terminal’s protecting diodes. The value of the R
should be 10 times more than that of Rg.

When the external common signat is used, the EXT/
INT terminal should be set at high level and the
external common signal should be input from the
OSC-IN terminal.

" Inside of the MSM5265GS

Ry

AAA
osc-ouT fosc = 1/2.2 CyRg

Co

_ | R; 210 Ry

0OSC-0uT VDD

R,

R, - Do4+—Po——  fosc
OSC-IN
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® D/S

When this pin is set at high level, the MSM5265GS
operates in the dynamic display mode, while it
operates in the static display mode when this pin
is set at low level.

EXT/INT

When the external common signal is used, this pin
should be set at high level and the external common
signal is to be input from the QSC-IN terminal.
The input common signal is used same as the internal
commeon signal and is output from the COM-OUT
pin through the buffer,

When the on-chip common signal generator is used,
this pin should be set at low level.

When the MSMbBE265GS is used as an output
expander, this pin should be set at high tevel and
the OSC-IN pin should be set at tow level.

COM-QUT

When more than two MSM5265GSs are connected
in a series {cascade connection), this pin shouid be
connected with all of the slave MSMS5265GS's
OSC-IN terminal.

SYNC

This pin is an input/autput gin which is used when
more than two MSM5265GSs are used in a series
{cascade connection} in the dynamic display mode.
All of the involved MSM5265GS’'s SYNC pins
should be connected in a same line so that they
should be pulled up by the common resistor, which
makes phase level of all involved MSMG5265GS's
COM-A terminals and COM-B terminals equal.
When single MSM5265GS is used in the dynamic
display mode, SYNC shouid be pulled up by the
resistor.

In the static display mode including single
MSM6265G5's operation, cascade connection and
output expander operation, this pin should be set
at ground level.

DATA-IN, CLOCK

The display data is serially input from the DATA-
IN terminal to the 160-stage shift register at the
rising edge of the CLOCK putse. The high level of
the display data is used to turn the display on,
while low level of the display data is used to turn
off the display.

DATA-OUT,

The 80th stage of the shift register contents is
output from this pin.

When more than two MSM5265GSs are connected
in a series {cascade connection) in the static display
maode, this pin should be connected to the next
MSM5265GS’s DATA-IN terminat.

DATA-OUT,

The 1860th stage of the shift register contents is
output from this pin.

When more than twe MSM6265GSs are connected
in a series (cascade connection) in the dynamic
display mode, this pin should be connected to the
next MSM5265GS’s DATA-IN terminal.

LOAD

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

When LOAD pin is set at high level, the shift register
contents is shifted to the 80 sets of the LCD driver.
When this pin is set at low fevel, the last display
data, which was transferred to the 80 sets of LCD
driver when LOAD pin was set at high level, is held.

Vica
Supply voltage pin for the 80 sets of LCD driver.

The input level to this pin should be the low leve!
output voitage of segment output (SEG1 ~SEGS80)
and common output (COM-A, COM-B).

In this case, the high level of segment output and
common output is Vpp level, while low level of
segment output and common output is V| o2 level.
Vi c2 should be set at more than ground level.

Vel
Supply voltage pin for the middle level voltage of

the common output. The input level of this pin
is the middle level output voltage of the common
output (COM-A, COM-B) in the dynamic display
mode.
The value of the V| ¢ is calculated by the following
formula.

vVict = Vpp + Vicz)/2
In the static display mode, this pin should be set at
open level.



® COM-A,COM-B
LCD driving common signal is output from these
pins and these pins should be connected 10 the
common side of the LCD panel.

— In the static display mode
Same phase pulse as COM-OUT terminal is
output from both of COM-A and COM-B. In
this case high level is Vpp level and low level
is Vg2 level.

— In the dynamic display mode
The COM-A and COM-B output signal are
alternately changed within each COM-OUT
output cycle, resulting in alternately repetition
of select and non-select modes.

m STATIC LCD DRIVER - MSM5265 »

In the select mode the, same phase level as the
COM-OUT signal is output.

In this case, Vpp or V{2 is output at high
level or low level respectively. In the non-select
mode, V|1 is output at the middie level.
In the select mode of COM-A (nan-select mode
of COM-B), the 1st ~ 80th latched data contents
are output from the 80 sets of LCD driver to
the LCD panet.

In the select mode of COM-B (non-select mode
of COM-A), the 81st ~ 160th latched data
contents are output from the 80 sets of LCD
driver to the LCD panel.

Dynamic display mode
{(D/S : H)

cowor [ 1111 ]

- !

Static display mode
(D/S: L)

o Tt

Vpop —
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APPLICATION CIRCUIT

1} Single MSM5265GS operation in the static display mode.

LCD panel
80 segments (static) COM
>
- - - - - - - = Rcow$
SEG1 — — — — — — — — — — SEG 80
——=| SEG.-TEST
—| BLANK COM-A
From —— LoAD MSMS5265GS
troll
controrer ol pATA-N Vic2
———={ CLOCK it
SYNC
D/S  EXT/NT  OSCIIN  0OSC-OuT OSC-OuT Vie2
R, -J-co Ro
1mMQ —F).ouu: 100k £2
Rcom = 1.5 k0 4

2) Single MSM5265GS operation in the dynamic display mode.

LCD panel COM-B
2 d i
80 x 2 segments (dynamic) COM-A Vop
_____ o Rcom é
x 2
] RiLc
SEG1 T T — — — T —/— SEG 80
—| SEG-TEST vict
———1 BLANK COM-A
Ric
From ———= LOAD MSM5266GS com-8
controlier
—— =1 DATA-IN Vicz
~———1 CLOCK §YNC
D/S EXT/INT OSC.N 0SC-OUT OSCOUT vVicz
J_ s
< ? 22k
Voo 3 Co Ro
T mEL To, 1uF Y100k 2
Rcom= 1.5k, Rcom=Ric
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3) Cascade connection of MSM5265GSs in the static display mode,

U1 6L = W0y

o

NI-280
ONAS

- - = = = | 1NO-V.VQA

—1 €07

v-WOoD

INI/IX3  s/a

NI-vlvd

SOGITGNWSI

b 1

JNAS

WO3y

o8 [~

—1 2074

LR lele}

NI-080

L 1NO-v1va

ANI/LX3  S/d

N1'V.lvQ

i1yt

SDGIZGWSIW

WODy

S wooy

.|uwo|L LINI/LX3 $/a
ONAS
| LNO-v1VQ NI-Y1va
LNO-WOD avol
Z27A SOSOZSWSIN NV
V-WOD 1§31-938
o~ €A

[Asn Y L

211e18 {s1udwbas u x 08)

Wo2

joued go7
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4) Cascade connection of MSM5265GSs in the dynamic display mode.

Iy = WOy iy g = WOy

A

(3ee

IE,

adp adpa
NI-2S0 LN LX3 $:Q NI- 080 iNLLX3 5.4 ,J|Um0| LINI-LX3
—oNAS — —— ONAS — ONAS %2010
¢ 1NOviva NI'v1lvd Z 1NOviva NI v1lv{ Z1iNO'viva NI'Y1iva
— —— LMNO-WOD avan
g-WOoD SOGZSWSIN W05 SDOS9ZINSIN 81900 SOGILSWSIN WNY14
vNOD v-W0D v-WOD 1531938
[AONFN
W WOo2 WOOD WOD
0%y o 08 "~ H 1 H [¢]: 0 W WOD WOy o8~
[4eBUN
b 2y
LA
Oy
: N o] v INOD
Qap
Jweudp Ainp Z. [ (siuawbas 4 x gLy (3ued g1
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5) Output-expander

80 outputs {same logic as input datal

~ A Y
SEG1 —— — — — — — — — —SEG80
SEG-TEST Vico
BLANK
:;::onef T T LOAD MSM5265GS

—1| DATA-IN

—+—| CLOCK IYNE
D/§ EXT/INT 0OSC-IN
*

s

*The output logic can be reversed in respect to the input data by setting OSC-IN to ""H'" level.
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