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MSM5265

80-DOT LCD DRIVER

GENERAL DESCRIPTION

The MSM5265 is an LCD driver which can directly drive up to 80 segments in the static display
mode and up to 160 segments in the 1/2 duty dynamic display mode.

The MSM5265 is fabricated with low power CMOS metal gate technology. The MSM5265
consists of a 160-stage shift register, 160-bit data latch, 80 pairs of LCD drivers and a common
signal generator.

Thedisplay dataisserially input from the DATA-IN pin to the 160-stage shift register synchronized
with the CLOCK pulse. The data is shifted into the 160-bit data latch by the LOAD signal. Then
thelatched data is directly output to the LCD from the 80 pairs of LCD drivers as a serial output.

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

FEATURES

Supply voltage : 3.0 to 6.0 V
Drives LCD of up to 80 segments (in the static display mode)
Drives LCD of up to 160 segments (in the 1/2 duty dynamic display mode)
Simple interface with microcomputer
Bit-to-bit correspondence between input data and output data
H: Display ON  L: Display OFF
Can be cascade-connected
Built-in common signal generator
Can be synchronized with the external common signal
Testing pins for all-on (SEG-TEST) and all-off (BLANK)
Applicable as an output expander
LCD driving voltage can be adjusted by the combination of Vi1 and Vi)
Package options:
100-pin plastic QFP (QFP100-P-1420-0.65-K)  (Product name : MSM5265GS-K)
100-pin plastic QFP (QFP100-P-1420-0.65-BK) (Product name : MSM5265GS-BK)
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PIN CONFIGURATION (TOP VIEW)
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Supply Voltage Vpp Ta=25°C —0.31t0 +6.5 V
Input Voltage Vi Ta=25°C GND-0.3 to Vpp +0.3 v
Storage Temperature Tst6 — -55t0 +150 °C
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Condition Range Unit
Supply Voltage Vpp — 3t06 vV
Operating Temperature Top — -40to +85 °C
LCD Driving Voltage Vicp Vop—Vice 3to Vpp v
e Oscillation circuit
Parameter Symbol | Corresponding pin| Condition | Min. | Typ. | Max. | Unit
Oscillator Resistance Ro 0SC-0UT 56 100 | 220 | kQ
Oscillator Capacitance Co 0SC-0UT Film capacitor | 0.001 | — | 0.047 | uF
Current Limiting Resistance R1 0SC-IN R1=10 Rg 0.96 1 2.2 MQ
Common Signal Frequenc f CON-A 25 150 Hz
g quency COM COM-B
(MSM5265)
Ro
C\
0SC-0uT
Co
s | C
0SC-0UT
Ri
C o—po——e—0——e—>0——
0SC-IN
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ELECTRICAL CHARACTERISTICS

DC Characteristics (Vpp = 5.0V Ta =—40 to +85°C)

Parameter Symbol Condition Min. | Typ.|Max.| Unit Applicable pin

"H" Input

Voltage Vi - 8 | — Voo V

"L Input SEG-TEST, BLANK,

v lt”p“ ViL — GND| — | 1.0 | V | LOAD, DATA-IN, CLOCK,

oltage D/S, EXT/INT, 0SC-IN

Input

Leakage I Vi=5.0V/I0V — | — | &1 | pA

Current

wq DATA-OUT1

H" Output

vmtagepu Vou | lo=—100 uA 45 | — | — | v | DATA-OUT?

COM-0OUT

lo=-200 pA 45| — | — | V %2—88%
Vigt=25V, V=0V
lo = 30 uA 48| — | — | V SEG1-SEGgg
Vigi=25V, V=0V 48| — | — | v COM-A
lo= —150 pA ’ COM-B

"‘M" Output Vig1=25V,Vige=0V . COM-A

Voltage Vou lo= +150 pA 23 210V coms

W DATA-OUTH

L" Qutput

Voltaléj(? ! Vo | lo=100 uA — | — 05| v | DATA-OUT?

COM-0OUT

lo =200 uA — | — 05|V ggg:gﬂ
Vict=2.9V,Vice=0V
lo= 30 uA — | — 102V SEG1 - SEGgp
Vigt=25V,Vi =0V | _ o2l v COM-A
lo = 150 pA : COM-B
lo=250 uA — | — 08|V SYNC

Output Vo=5V

Leakage ILo when internal Tr is off — | — | 5 | WA | SYNC

Current

Segment Vict = (5+Vic2)/2

Output Rskg Viga=0to2V — | — | 10 | kQ | SEGq - SEGgg

Impedance
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Parameter Symbol Condition Min. | Typ. | Max. | Unit | Applicable Pin
Common Output Vict = (5+Vig2)/2 . . COM-A
Impedance Reou Vigp=0to2V 15 ke COM-B
Static Supply Fix all input levels at . .

Current loo1 either Vpp or GND 100 | pA
Dynamic Supply No load. Voo
Current Ipp2 Ro = 100 ke, — | 012 | 05 | mA
Co=0.01uF,R1=1MQ
Switching Characteristics
(Vpp =3.0t0 6.0 V Ta = —40 to +85°C)
Parameter Symbol Condition Min. | Max. | Unit | Applicable Pin
Clock Frequency fo — — 1 MHz
Clock Pulse "H" Time foH — 0.3 — us | GLOCK
Clock Pulse "L" Time foL — 0.5 — us
Data Setup Time fo-o — 01 | — | us |DATA-IN
Data Hold Time fo-D — 0.1 — us | CLOCK
"H* "L Propagation ; Load capacitance of DATA-OUTH
oo T,mep J t"“L DATA-OUTY, DATA-OUT2: | — | 08 | us |DATA-OUT?
i
y PLH 15 pF CLOCK
LOAD Pulse "H" Time L — 0.2 — us | LOAD
Clock — LOAD Time to-L — 0.1 — us | GLOCK
LOAD
OSC-IN Input Frequency fosc — — 5 kHz | OSC-IN
SYNC Pulse "L" Time tg — 0.2 — us | SYNC
Vy Vy
DATA-IN Vi Vi
tD—q: <_>t¢.[)
toH
CLOCK e e || Vi Vi
Vi 1 / VL
to-L b
VH VH
LOAD "
tPHL
DATA-OUTY LT
VH
DATA-OUT 2 Vi
_ \ s |
SYNC
(Vh=0.8 Vpp, VL= 0.2 Vpp)
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FUNCTIONAL DESCRIPTION

Operational Description
The MSM5265 consists of a 160-stage shift register, 160-bit data latch, and 80 pairs of LCD
drivers. The display data is input from the DATA-IN pin to the 160-stage shift register at the
rising edge of the CLOCK pulse and it is shifted to the 160-bit data latch when the LOAD
signalis setat "H" level, then it is directly output from the 80 pairs of LCD drivers to the LCD
panel. Input the display data in the order of SEG80, SEG79, SEG7S, ..., SEG2, SEGL1.

DATA-IN >< >< >< >< >< >< \ >< ><

159 160

ook ﬂﬂﬂTTlJTT
LOAD ()<) |_|

DATA LATCH @

)

w

Output
(inside the IC)

Pin Functional Description

e OSC-IN, OSC-OUT, OSC-OUT
As shown in the figure below, by connecting the external resistors Ry, R; and external
capacitor Cy with OSC-IN, OSC-OUT and OSC-OUT respectively, an oscillating circuit to
generate the common signal is formed.
This frequency is divided into either 1/8 or 1/4 by the internal dividing circuit. The 1/8
divided frequency is used in the static display mode, while the 1/4 divided frequency is used
as the common signal in the 1/2 duty dynamic display mode which is output from the COM-
OUT pin. (EXT/INT should be set at low level.)
The resistor Ry is used to limit the current on the OSC-IN pin's protecting diodes. The value
of the R should be more than 10 times that of R.
When the external common signal is used, the EXT/INT pin should be set at high level and
the external common signal should be input from the OSC-IN pin.
Keep the wiring between the OSC-IN pin and Rj as short as possible, because the OSC-IN pin
becomes susceptible to external noise if the value of Ry is large.

(MSM5265)
Ro
—" N\ @
0SC-0UT
fosc=1/2.2 CoRo
R1>10 Rg
Co
'—{ } %
0SC-0UT
Vop
R
»—— o——e—o—— fosc
0SC-IN
777
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e D/S
When this pin is set at high level, the MSM5265 operates in the 1/2 duty dynamic display
mode, the MSM5265 operates in the static display mode when this pin is set at low level.

e EXT/INT
When the external common signal is used, fix this pin at high level and input the external
common signal from the OSC-IN pin. The input common signal is used as the internal
common signal and is output from the COM-OUT pin through the buffer. When the built-in
common signal generator is used, fix this pin at low level. When the MSM5265 is used as an
output expander, fix this pin at high level and the OSC-IN pin at low level. The output logic
can be reveresed in respect to the input data by setting OSC-IN to "H" level.

e COM-OUT
When two or more MSMb5265s are connected in series (cascade connection), this pin should
be connected with all of the slave MSM5265's OSC-IN pins.

* SYNC
This pin is an input/output pin which is used when two or more MSM5265s are connected
in series (cascade connection) in the 1/2 duty dynamic display mode. All of the involved
MSM5265's SYNC pins should be connected by the same line and they should be pulled up
with a common resistor, which makes a phase level of all involved MSM5265's COM-A and
COM-B pins equal. When a single MSM5265 is used in the dynamic display mode, SYNC
should be pulled up with a resistor.
Connect this pin to GND if any of the following conditions is true:
— the MSM5265 is operated in the static display mode
— two or more MSM5265 devices are cascade connected
— a single MSM5265 device is used
— the MSM5265 is used as an output expander

¢ DATA-IN, CLOCK
The display data is serially input from the DATA-IN pin to the 160-stage shift register at the
rising edge of the CLOCK pulse. 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.

e DATA-OUT1
The 80th stage of the shift register contents is output from this pin.
When two or more MSM5265s are connected in series (cascade connection) in the static
display mode, this pin should be connected to the next MSM5265's DATA-IN pin.

e DATA-OUT2
The 160th stage of the shift register contents is output from this pin.
When two or more MSM5265s are connected in series (cascade connection) in the 1/2 duty
dynamic display mode, this pin should be connected to the next MSM5265's DATA-IN pin.

* LOAD
The signal for latching the shift register contents is input from this pin.
When LOAD pinis set at high level, the shift register contents are shifted to the 80 sets of LCD
drivers. When this pin is set at low level, the last display data is held which was transfered
to the 80 sets of LCD drivers when LOAD pin was set at high level.
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* Ve
Supply voltage pin for the 80 sets of LCD drivers. The inputlevel to this pin should be the low
level output voltage of segment outputs (SEG; to SEGgp) and common outputs (COM-A,
COM-B).
In this case, the high level of segment outputs and common outputs is the Vpp level, while
low level of segment outputs and common outputsis Vi 5 level. Vi cp should be set at higher
level than ground level.

* Vicq
Supply voltage pin for the middlelevel voltage of the common outputs. The inputlevel of this
pin is the middle level output voltage of the common outputs (COM-A, COM-B) in the 1/2
duty dynamic display mode.
The value of V¢ is calculated by the following formula:
Vict = (Vpp + Vi) /2
In the static display mode, this pin should be open.

¢ COM-A, COM-B

LCD driving common signals are output from these pins. These pins should be connected to

the common side of the LCD panel.

— In the static display mode
A pulse in phase with the COM-OUT output is output from both COM-A and COM-B. In
this case, the high level is Vpp and the low level is Vi c).

— In the 1/2 duty dynamic display mode
The COM-A and COM-B output signals are alternately changed within each COM-OUT
output cycle, resulting in alternate repetition of select and non-select modes.

In the select mode, a signal in phase with the COM-OUT signal is output at "H" (Vpp) and

L' (Vico).

In the non-select mode, a voltage is output at "M" (V7). In the select mode of COM-A
(non-select mode of COM-B), signals that correspond to the 1st- to 80th-bit data of the data
latch are output to the segment outputs.

In the select mode of COM-B (non-select mode of COM-A), signals that correspond to the
81st- to 160th-bit data of the data latch are output to the segment outputs.

Dynamic display mode Static display mode
(D/S:"H" (D/S "L

weor [N

T ] — Voo — ‘

COM-A — Vit
L L — Vi

Voo —
COM-B — Vit ‘

Vico
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e SEGq to SEGgg

LCD segment driving signals are output from these pins and they should be connected to the
segment side of the LCD panel.
"H"level : Vpp, "L" level : Vi
— In the static display mode

The nth-bit data of the data latch (A) corresponds to the SEG n. The data of the data latch

(B) is invalid .

A signal out of phase with the COM-OUT signal is output to the segment outputs when the
display is turned on, while a signal in phase with it is output when the display is turned off.

— In the 1/2 duty dynamic display mode

Output of the SEG n corresponds to as follows.

When COM-A is in select mode:
nth-bit data of the data latch (A)

When COM-B is in select mode:
nth-bit data of the data latch (B)

When the display is turned on, a signal out of phase with the common signal corresponding
to the data is output, while a signal in phase with the common signal is output when the
display is turned off.

COM-A

COM-B

SEGn

Dynamic display mode

(D/S : "H"

il

N,
:

B
L] L

Off ‘Wf off ‘_Oﬁ
ﬁf On  Off Orz
On |Off |On Off
On [On |[On |[On
80«n | n (80+n| n

COM-A

COM-B

SEG n

Static display mode
(D/S:"L")

off ——

on ——
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e SEG-TEST
This pin is used to test the segment outputs (SEG; to SEGgp). All displays are turned on when
this pin is set to high level. The display returns to the condition before the pin was set to high
level. When this pin is at high level, the input on the BLANK pin is disabled.

e BLANK
This pin is also used to test the segment outputs (SEG to SEGg). All displays are turned off
when this pin is set to high level. The display returns to the condition before the pin was set
to high level.
When SEG-TEST pin is at high level, the input on this pin is disabled.
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APPLICATION CIRCUITS

1) Single MSM5265 operation in the static display mode

LCD panel
80 segments (static) COM
A A
******************* Rcom
V
T — SEG g0 &
—— > SEG-TEST
COM-A
— > BLANK
From
controller ——| LOAD MSM5265
——»{ DATA-IN Vica
SYNC
— | CLOCK
D/S EXT/INT 0SC-IN 0SC-OUT 0SC-OUT
1o
1 MQ 0.01 100k£2
Rcom = 1.5 kQ
2) Single MSM5265 operation in the 1/2 duty dynamic display mode
LCD panel COM-A
80 x 2 segments (1/2 duty dynamic) COM-B
Vop
i i Y
******************* Rcom
X2 RLC
SEGy —— SEG g9
——»{ SEG-TEST Vics
— = BLANK COM-A
From Ric
controller ——| LOAD MSM5265 COM-B
— | DATA-IN Vic2
— | CLOCK SYNC Vico
D/S EXT/INT OSC-IN OSC-OUT OSC-OuT
R L Co < Ro 22 kQ
Vop T 1TMQ 0.01 k< 100 ke
Rcom = 1.5 k2, Rcom = Rie
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3) Cascade connections for MSM5265s in the static display mode

BN G| W0y

i T

NI-0SO  INI/LX3 S/a

INAS

L 1N0-v1vd NI-v1va
ST\ G92SINSIN
Y-IN0J

T

mody
W 08

I
[y T 1

NI-JSO  INI/1X3 S/a [omol INVIX3 S/
INAS INAS
I 1NO-¥1vd NI-v1va I LNO-v1va
— LNO-N0J
ST\ GIZSINSIN ST\ GI2SINSIN
Y-N0D — V-INOD
ooy W mody

08

08

21118 (S1UuaWbas U x 08)

NI

lsued @37

3019
NI-vY1va
avon
ANV
1831-93S
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01YIN0JY 75y G | <N0JY

olweuAp Ainpg/1 (suswbas uxpg) [eued g9

4) Cascade connections for MSM5265s in the 1/2 duty dynamic display mode

vNze
DD> oo> oo> w_ M 4\
NIF0SO INVDA S/ NIF0SO INVD S/ { N3 S/a
L{ ONAS - L ONAS - o_,_>m %9019
Z LN0-Y1va NIFYLYQ Z1no-vLva NI-vLvd ¢1no-vivd NIFYLYa
ey || oy || ANO-WOJ avoT
— No._>
g-N09 GOZGNSIN |— g-N09 GOZSINSIN —— 409 GOZSINSI NIVAL
V-IN0D V-IN0D V-N0D 1531-535
—loip —1 o —11o1p 2017
T
_\,_oom W _\,_oom s_oom W W s_oom_ _\,_oomWW Eoom_
08 08 08 g
71y
Yy J Yy aap
g-N0D Y-INOD
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5) Output-expander

80 outputs (same logic as input data)

SEGy ———— SEG 80
SEG-TEST Vi
BLANK
From
controller » LOAD MSM5265
» DATA-IN
» (CLOCK SYNC
EXT/INT  0SC-IN

D/S

* The output logic can be reversed with respect to the input data by setting 0SC-IN to "H" level.
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REFERENCE DATA

IDD2 VS. VDD

pA
300 Condition
Oscillating, no load
| Room temperature
bD2 Rg=100kQ
Cg=0.01uF
200 Ri=1MQ

100~ /'

/'/.
0 [ | | | | |
0 1 2 3 5 6 7V
— VDD
fCOM VS. Ro, Co
Hz
- — —
oo — "~ “ C=0.001yF
COM 1201 —. —
WL T T 000
0r T~ —
3 ~— . £,=0.0047uF
Q0 T~ '\ R u
3Br —. T
30 ~— .
5[ . T~ =
. — Co=0.01pF
201 . ~
175 ~ .
151 » - — —.
125 Condition D/S="L — —
0k EXT/INT="L" —_ « G4=0.022uF
e Vpp=5.0V Room temperature .
2 DD —.
L Ri=10Rg T Cy=0.047yF
st foom=1/8fosc=1/ (17.6CoRo) 0=0-03 /1t
1 1 1 1 1 1 1 1
56 68 82 100 120 150 180 220 kQ
— R
fosc VS. VDD
Hz
460~

4501 +2% M

fose
0% ——.
440
% 74

430~
/ Condition
420~ / Room temperature
/ Ro=100kQ

/ Co=0.01uF
‘ Re=TMQ
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PACKAGE DIMENSIONS

(Unit : mm)
QFP100-P-1420-0.65-K |
25.0+ 0.2
20.0: 0.2
&)
AR R A A
O == =
o = O E:
E- —
==\ m ;ED AN 2.5+ 0.2
@l ittt it Auth b e
INDEX MARK ole \
Mirrorfinisho.58TYP' i 03218[8?@{@ Al z §%O~Wou
0.7 005 ~ g’ a T 1.3: 0.2
""""""""""""""""" é 2 1.38TYP.
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 1.29 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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(Unit : mm)

QFP100-P-1420-0.65-BK |

==HHHHHHHHHHHHHHHHHHHHHHHHHHH%FD
3|3 % O % :
WMHHHHHHB{H}H Ul HEHHHH[

0.17+ 0.05

Y 2.5: 02
x| o
HE
RN ‘\%%040“’

g' a T 1.3TYP,

ey = .38+ 0.5
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 1.29 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions

(reflow method, temperature and times).
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