OKI Semiconductor
MSM5265

80/160-DOT LCD DRIVER

GENERAL DESCRIPTION

The MSM5265 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 MSM5265 is fabricated with low power CMOS metal gate technology, consisting of a 160-
stage shift register, 160-bit data 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 pulse. 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 a serial
output.

The common signal can be generated by the on-chip generator, or can be externally input. The

common synchronization circuti which is used in the dynamic display mode is integrated on the
chip.

FEATURES

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

H: Display L: Nodisplay
Cascade connection capability
On-chip common signal generator

mon 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
combination of V| ¢y and Vi s

Supply voitage : 3.0 ~ 6.0V

100-pin plastic QFP (QFP100-P-1420-K)
100-pin V1 plastic QFP (QFP100-P-1420-
V1K)
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& 1D/S
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(Top view) 100-pin plastic QFP

PIN CONFIGURATION
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FUNCTIONAL BLOCK DIAGRAM
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ELECTRICAL CHARACTERISTICS
¢ Abhsolute Maximum Ratings
Parameter Symbol Condition Rating Unit
Supply Voltage Vpop Ta=25°C -0.3~+6.5 Vv
Input Voltage Vi Ta=25°C GND -0.3 ~ Vpp+0.3 Vv
Storage Temperature Tstg - -55 ~ +150 °C
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OKI Semiconductor MSM5265
¢ Operating Range
Parameter Symbol Condition Rating Unit
Supply Voltage Voo - 3~6 v
Operating Temperature Vop - -40 ~ 85 °C
LCD Driving Voltage Voo - Vice - 3~Vop \Y
* Recommending Oscillation Circuit Condition
Parameter Symbol Corresponding pin | Condition Min. | Typ. | Max. | Unit
Osillator
Resistance 0SC-0UT - 56 100 | 220 | kQ
Oscillator ] '
Capacitance 0SC-0UT Film capacitor | 0.001 0.047 | uF
Current Limiter
- Rz . 1 2.2 MQ
Resistance 0SC-IN 1210 Ry 0.56
Common Signal COM-A _ %5 _ 150 | Hz
Frequency COM-B

Ro

—AANA

—— - Inside of the MSM5265GS

0OSC-0UT

0SsC-0uT

OSC-IN
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* DC Characteristics
(Vpp = 5.0V T, = -40 ~ +85°C)

Parameter Symbol Condition Min. [Typ.|Max.| Unit Applicable pin
“H" Input
Voltage Vi - B -] -V
“U" Inout SEG-TEST, BLANK,
Vol npu ViL - - | = | 10| v | LOAD, DATA-IN, CLOCK,
otage D/S, EXT/INT, 0SC-IN
Input
Leakage I Vi=5.0V/0V - | =& |uA
Current
gn DATA-OUT1
H” Output
Vo o =-100uA 45| - | - | v | DATA-OUT2
Voltage COM-OUT
0SC-0UT
lo=-200pA 45| - | - | V| gscouT
Vic1 =25V Vg =0V
lp= -30uA 48 | - - v SEG1 ~ SEGgo
Vicy=2.5V Vg =0V _ COM-A
lo= 1504 230 = |27 V| coms
H" Output Vict =25V Vico =0V 23| - | 27| v | cOMA
Voltage Vom lg= +150pA ’ ’ COM-B
“L» Qutput DATA-QUT1
Voltage VoL lo=100uA ~ | - |05 v | DATA-QUT2
COM-OUT
Ip = 200uA -|-105]|vV ggg:gtﬁ

Vit = 2.5V Vigz =0V - | - ]o2! v | sEGy-~SEGs

lo= 30nA
Vig1=2.5V Vg =0V 3 ~lo2| v COM-A
lo=150pA ' COMm-B
I = 250uA - - 108V SYNC
Output V=5V
Leakage ILo when internal Tr is off = | = | 5 |mA| SYNC
Current
Segment Vit = (5+Vc2)/2
Output Rseg Vi = E) ~V - | - | 10| k& | SEG1~SEGgo
Impedance
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Parameter Symbol Condition Min. | Typ. | Max. | Unit | Applicable Pin
Common Output Vict = (5+Vice)/2 B COM-A
Impedance Reou Vige=0-~2V 15 kQ COM-B
Static Current Set ali input level
Consumption ‘oot either “H” or “L” - - [ 100 | WA
Dynamic Current No load oscillation. Voo
Consupmtion IpD2 Ro =100 kQ, - 012 | 05 | mA

Co=0.01pF Ry = 1IMQ

¢ Switching Characteristics
(Vpp =3.0 ~ 6.0V T, =-40 ~ +85°C)

Parameter Symbol Condition Min. | Max. | Unit Application Pin
Maximum Clock Frequency | fomax - 1 - | MHz
Clock Pulse Width, High toH - 0.3 - us | CLOCK
Clock Pulse Width, Low tol - 0.5 -~ us
Data Setup Time to-¢ - 0.1 - us | DATA-IN
Data Hold Time to-D - 0.1 - us | CLOCK
“H", “L" Propagation - Whgn 15PF output DATA-OUTH
Delay Time - capacitors are locaded | - 0.8 us DATA-OUT2
(34] and [33] CLOCK
LOAD Pulse Width tL - 02 - us | LOAD
CLOCK -» LOAD Time to-L - 0.1 - us | CLOCK
LOAD
0SC-IN Maximum foscmax - 5 - kHz | OSC-IN
Input Frequency
SYNC Pulse Width ts - 0.2 - nus | SYNC
' VH
33 DATA-IN Vi VL
[ toD
taH
32CL0CK  mmmm o tL - Vi
Vi Vi Vi
L L
VH VH
31 LOAD "
tpHL
34 DATA-OUT1 !
VH
34 DATA-OUT 2 Vi
S \ Is |
45 SYNC
Vi \
{(V4=08Vpp. VL =02V
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PIN DESCRIPTION

* Operational description
The MSM5265 consists of a 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 CLOCK pulse and it is shifted to the 160-bit latch when the LOAD signal
is set at “H” level, then it is directly output to the LCD panel from the 80 sets of LCD driver.

L S S T
CLOCK h Tz—] 6 f

nnn.
LOAD (< H

¥

:m

DATA LATCH (L
output \\
(inside the IC) /4

¢ OSC-IN, 0SC-0UT, 0SC-OUT
By connecting the external resistors Ry, R; and external capacitor Co 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 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 dynamic display mode which is output from the COM-OUT
terminal. (EXT/INT should be set at low level.)
The resistor Ry is to limit the current on the OSC-IN terminal’s protecting diodes. The value
of the Ry should be more than 10 times that of Ry.
When the external common signal 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
— AR ¢
05C-0U
Tose = /2.2 CoRo
Riz10 Ry
Co
P—{ |
T
Qsc-out
Voo
Ry %
L__AAA ‘ Ho—po Do——e—po— fosc
0SC-IN i
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D/S
When this pin is set at high level, the MSM5265 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 OSC-IN terminal. The input common signal is used
same as the internal common 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 MSM5265 is used as an output expander, this pin should be set at high level and
the OSC-IN pin should be set at low level.

s COM-OUT
When more than two MSM5265s are connected in series (cascade connection), this pinshould
be connected with all of the slave MSM5265’s OSC-IN terminal.

L]
SYNC

This pin is an input/output pin which is used when more than two MSM5265s are used in
series (cascade connection) in the dynamic display mode. All of the involved MSM5265's
SYNC pins should be connected in the same line so that they should be pulled up by the
common resistor, which makes a phase level of all involved MSM5265's COM-A terminals
and COM-B terminals equal. When single MSM5265 is used in the dynamic display mode,
SYNC should be pulled up by the resistor.

In the static display mode including a single MSM5265’s operation, cascade con-nection 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 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.

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

* DATA-OUT,
The 160th stage of the shift register contents is output from this pin.
When more than two MSM5265s are connected in 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 are shifted to the 80 sets of the
LCD driver. When this pin is set at low level, the last display data, which was transfered to
the 80 sets of LCD driver when LOAD pin was set at high level, is held.

* Vic2
Supply voltage pin for the 80 sets of LCD driver. The input level to this pin should be the low
level output voltage of segment output (SEG; ~SEGg) and common output (COM-A, COM-
B).
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In this case, the high level of segment output and common outputis Vpp level, while low level
of segment output and common output is V| c; level. Vi c; should be set at higher level than
ground level.

* Vet
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 Vi ¢y is calculated by the following formula.
Vier =(Vpp + Vic2)/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 to

the common side of the LCD panel.

- In the static display mode
The same phase pulse as COM-OUT terminal is output from both of COM-A and COM-B.
In this case, the high level is Vpp level and the low level is V) 2 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.

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

In this case, Vpp or V¢ is output at high level or low level respectively. In the non-select
mode, Vi1 is output at the middle level. In the select mode of COM-A (non-select mode of
COM-B), the 1st ~ 80th latched data contents are output from the 80 sets of LCD driver to the
LCD panel.

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 Static display mode
(D/S: H) 0/8:L)

wor IUUUTT UL

onn — [ L1232 [ []
J—U 1 —e UL

Voo — 1 1
COM-B \ I — Vet
- S I N D

Vice
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s SEG4 ~ SEGgo

LCD segment driving signal is output from these pins and these pins should be connected to

the segment side of the LCD panel.

“H" level : Vpp level, “L” level : Vi level

— In the static display mode
Since the Nth bit of the latched data content corresponds to the SEG N, the data after the
81st bit is invalid for the display in the static display mode.
The inversed phase signal as the COM-OUT signal is output to the LCD, when the display
turns on, while the same phase signal is output when the display turns off.

~ In the dynamic display mode
Output of the SEG N corresponds to as follows.

When COM-A is in select mode:
Nth bit of the latched data contents

When COM-B is in select mode:
(80 + N)th bit of the latched data content

When the display turns on, the inversed phase signal as the common signal is output, while
the same phase signal as the common signal is output when the display turns off.

Dynamic display mode Static display mode
(D/S - H) (D/S: L)

COM-A

COM-B COM-B

COM-A

off Ot
ERNEEEEN o -
o SEG N

SEG N

f
:

80+N N |80+N N
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SEG-TEST

This pin is used to test the segment output (SEG; ~ SEGgp). All display turn on when this pin
issetathighlevel, while the display becomes the same condition before this pin wassetat high
level, when this pin is set at low level. This pin has the priority over BLANK terminal.

BLANK

This pin is also used to test the segment output (SEG; ~ SEGgp). All display turn off when this
pin is set at high level, while the display becomes the same condition before this pin was set
at high level, when this pin is set at low level.

When SEG-TEST pin is set at high level, the input on this pin is invalid.
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APPLICATION CIRCUIT

1) Single MSM5265 operation in the static display mode.

LCD panel
80 segments (static)

SEG
——»{ SEG-TEST

— BLANK

COM-A

From
controller ——{ LOAD

— = DATAIN Vico
SYNC
—»f cLock

D/S EXT/INT 0SC-IN 0SC-OUT 0SC-OUT Vice

i J" R4 —L Co 2Ro

1MQ  [0.01uF< 10062
2) Single MSM5265 operation in the dynamic display mode.

Rcom 2 1.5 kQ

LCO panel COM-A
80 x 2 segments (dynamic) COM-B
Vop
[ i Avd
""""""""""" Reom
X2 § Ric
Y SEG g0
————»{ SEG-TEST Vict
—»{ BLANK COM-A
From \ g Ric
controller ——*{ LOAD Com-B
——»{ DATA-IN Vice
——={ CLOCK SYNC V‘L;
D/S EXT/INT OSC-IN QSC-OUT 0SC-OUT
Ry —L Co 2Ro § 22k
Voo T IMQ  |0.01pF < 100kQ
Room = 1.5k, Rgom = Ric
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MSM5265

3) Cascade connection of MSM5265s in the static display mode.
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4) Cascade connection of MSM5265s in the dynamic display mode.
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5) Output-expander
80 outputs (same logic as input data)
SEGy —~——————————————— SEG g0
SEG-TEST Vi
BLANK
From
controller LOAD
» DATA-IN

CLOCK SYNC
D/S  EXT/INT  0SC-IN
l Lfvw r

-7 777
* The output logic can be reversed in respect to the input data by setting OSC-IN to “H" level.
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