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S8OCHANNEL OUTPUT LIQUID CRYSTAL DISPLAY DRIVER

DESCRIPTION

The M50524FP, an IC which has been developed by using
the silicon gate CMOS process, has two sets of built-in 40-
bit liquid crystal drive circuits, and outputs display data
which is transferred serially from the display controller to
the liquid crystal by conversion to a liquid crystal display
waveform.

In addition, each of the drive circuits can be used for either
the scanning side (common) or data side {column).

FEATURES

® Serial data input

® Two sets of built-in 40-channel liquid crystal drive circuits
(total of 80 channel outputs)

® Two sets of drive circuits that can be used for either
common or column types

® Two sets of drive circuits that can separately choose indi-
vidual directions for data transfer

® The system’s power consumption during data transfer can
be reduced by chip selection

® Power supply of 45V (TYP) for internal logic circuit

® Power supply of +14V(MAX) for the liquid crystal drive
circuit

® |t is possible to interface directly with M50530-XXXFP
(LCD CONTROLLER-DRIVER)

APPLICATION
OA apparatus (portable personal computer, electical type-
writer e.t.c) information apparatus (Telephone, Fax et.c.)
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FUNCTIONAL DESCRIPTION

M50524FP is the LCD driver IC. It has two internal 40-bit
drive circuits, which select column mode or common mode
through mode select (MD) . Also, data shift direction is
selected by data shift select (SFT).

In column drive mode, serial display input data is stored
with the falling edge of the shift clock (SCL) signal.

The column LCD signal waveform is aitered through the

level shifter and switch driver, and output with the raising
edge of the data set (DST) signal.

In common drive mode, the LCD signal waveform is altered
as above. This common data signal is then shifted with the
raising edge of the data set (DST) signal.

Further more, in both modes, data is input and output with
the chip select (CSI) signal.

TERMINAL DESCRIPTION

Pin Name (Y{o] Function
Voo Power supply(Logic) — Power supply for logic circuit(+5V TYP)
Vss Power supply(GND) — 0V(Seiected level of liquid crystal drive)
V5 Power supply(LCD) — Power supply for liquid crystal drive circuit(selected level)
Vi~V4 Power supply(LCD) — Power supply for driving liquid crystai(non-selected level)
OuUT1~ Liquid crystal output O Liquid crystal drive output{lower channels)
ouT40
OUT41~ | Liquid crystal output (o] Liquid crystal drive output(upper channels)
ouTso
MD1 Lower channel | Selects operating modes for the lower channels(OUT1~0QUTA40).
mode selector
MD1 | Operating Mode
H Colum mode
L Common mode
MD2 Upper channel I Selects operating modes for the upper channels(QUT41~0UTS80).
mode selector
MD2 | Operating Mode
H Colum mode
L Common mode
SFT1 Lower channel data 1 In column mode, when serial data is input in the order D1—D2---— D40, determines the relationship be-
shift selector tween the data and the liquid crystal driver output{QUT)as follows.
SFT1 OUT1 our2 QUT3 | - OuUT40
H D1 D2 D3 | e D40
L D40 D39 D38 | e D1
In common mode, selects shift direction of selected scanning signal as foliows.
SFT1 Shift Direction of Selected Scanning Signal
H OUT1_.OUT2.40UT3 ............................................... _.OUT40
L 0UT40—¢0UT39—>OUT38 ........................................... _’OUT1
SFT2 Upper channel | In column mode, when serial data is input in the order D1-+D2---— D40, determines the relationship be-
data shift selector tween the data and the liquid crystal driver output(OUT)as follows.
SFT2 ouT41 ouT42 OuUT43 OuUT80
H D1 D2 D3 D40
L D40 D39 D38 | e D1
In common mode, determines shift direction of selected scanning signal as follows.
SFT2 Shift Direction of Selected Scanning Signal
H OUT41 _.OUT42_.OUT43 .......................................... —.OUTSO
L OUTBO—.OUT79_,0UT78 .......................................... _,OUT41
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Pin Name 170 Function
(o213 ] Lower channel 1 Initializes control circuit for lower channels to activate circuit.
chip setect input Inputs positive pulse.
CSsli2 Upper channel 1 Initializes control circuit for upper channels to activate circuit.
chip select input Inputs positive puise.
CSO1, Chip select output O Used for cascade connection to expand number of liquid crystal driving channets. Connected to chip select
CS802 input(CSI1 or CSI2)of expanded channel in next stage.

CSO1 . Lower channel chip select output
CSO02 : Upper channel chip select output

DI Data input | Serial data input in column mode.
Data is accepted into the Data Input Latch synchronized with SCL.
input data “1” (logic H levei}and “0” (logic L level)correspond to selected data and non-selected data.
Order of acceptance of input data (D1—D2:--—D40), (that is at which OUT terminal it is to be output) is
determined by SFT1 and SFT2.
Common to upper and lower channels, and fixed in both cases to H or L when used in common mode.

SCL Shift clock | Clock for accepting serial data into Input Latch. The data is taken in synchronization with the fall of SCL.
When used in common mode, it is fixed to H or L for both upper and lower channels.

DST Data set | In column mode, data is transferred from Data Input Latch to Data Output Latch in synchronization with rise
of DST.
In common mode, content of the Data Output Latch is shifted in synchronization with rise of DST. Shift
direction is determined by SFT1 and SFT2.
For both column and common modes, data is output to liquid crystal drive output(QUT)in synchronization
with rise of DST.

FRM Frame | AC-convert signal of liquid crystal drive output.

For FRM, output level is seiected as follows.

FRM
L H
MD1 L Common | Selected output Vss V5
mode | Non-selected output | V4 \al
M/DZ | Column 1S 1 Soiected V5 | Vgs
mode | S| 0| fgnsetected | y3 | vp

For the above, assume that V5 >V4 2V32V2 =V 1 >Vg
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COMMON MODE TIME CHART
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In the above diagram for OUT’s, a solid line (—) and a broken line
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COLUMN MODE TIME CHART MD1 (MD2) : H
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M50524FP DRIVE EXAMPLES

(1) Circuit example (5X8 dot 4-character display)
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(2) Timing for various parts
FRM —v-———J L_
|
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8 1
i

DST
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7 ~Enlargement_ __

DST I
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oo UL L rLrLrerur L
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In this example, the lower channels (QUT1~OQUT40) are used as common drive
and the upper channels (OUT41~80) are used as column drive.
For OUT41~0QUT80, only the timings for switching over output are indicated.
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DST

(3) Liquid crystal drive waveform
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S8O0CHANNEL OUTPUT LIQUID CRYSTAL DISPLAY DRIVER

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vob Logic circuit —0.3~+7 \
%1 Supply voitage —— . —
V1~V5~ Liquid crystal drive circuit —0.3~+415.0 v
\A Input voltage Vgs—0.3=V=Vpp+0.3 v
Topr Ambient operating temperature —20~+70 I C
Tstg Storage temperature —40~+125 ' C
Pd Maximum power consumption 300 1 mwW

¥ For the above, assume that V5>V4=V3z=V2=2 V1.

RECOMMENDED OPERATING CONDITIONS (1a=-20~+70C)
T

Limits X
Symbot Parameter - Unit
Min Typ Max
Voo Logic circuit supply voltage 4.5 5.0 55 \
V5 Liquid crystal drive circuit supply voltage 3 14 \2
A\ “L" input voltage Vss Vss |0.3XVpp \
Vin “H” input voltage 0.7XVpp| Voo Voo \'

¥ For V5, a resistor of not less than 4702 (+10% )should be placed in sequence with the power supply.

ELECTRICAL CHARACTERISTICS (unless otherwise noted, Vpop=5V at Ta=25C )

Limits
Symbol Parameter Test condition . Unit
Min Typ Max
loo Logic circuit supply current J fscL=1. 5MHz 5 mA
V5 Liquid crystal drive circuit supply current (OUTI~80 Noload Vs=14v 100 HA
fost=4. 8kHz. frgy=30Hz

VoL “L" output voltage (CSO1, CS0O2) lo,=1.6mA 0.4 v
Vor “H” output voltage (CSO1, CS02) low=—1.6mA 3.5 \)

ON-resistance for liquid V5=14y 500 0
Ron crystal output (OUT1~0UTS0) V6=5v 2 kQ)

COMMON MODE TIMING CHARACTERISTICS (uniess otherwise noted, Vop=5V, Ta=257)
", Limits
Symbol Parameter Test conditions . Unit
Min Typ Max
twhH(ps) | Data set “H" pulse width 500 ns
twL(Ds) Data set “L" pulse width 500 ns
th(os—cs) | Chip select hold time 200 ns
tsuccs—os)| Chip select set-up time 300 ns
th(cs—ps) | Data set hold time 200 ns
twics) Chip select pulse width 300 ns
td(cs) Chip select delay time C =15pF 300 ns
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COLUMN MODE TIMING CHARACTERISTICS (unless otherwise noted, Voo=5V at Ta=25C)

™ Limits
Symbot Parameter Test conditions Y™ T ™ Unit
in yp ax
twr(sc) | Shift clock “H” pulse width 200 ns
twi(sc) Shift clock “L" pulse width 200 ns
feisc) Shift clock frequency 2 MHz
th(sc—cs) | Chip select hold time 200 ns
tsuics—sc)| Chip select set-up time 300 ns
th(cs—sc) | Shift clock hold time 200 ns
twics) Chip select pulse width 300 ns
th(sc—ps)| Data set hold time 200 ns
th(os—sc) | Shift clock hold time 200 ns
tw(ps) Data set puise width 500 ns
tsu(o) Data set-up time 200 ns
th(p) Data hoid time 200 ns
tdics) Chip select output delay time C_=15pF 300 ns
COMMON MODE TIMING WAVEFORM
tw(cs)
0.7XVpo
F 0.3XVpp
Cs1
th(ps—cs) th .
twh(os) fos-os
tsu(cs—os) ‘ A’/—\—
DST N {
I
twi(ps)
FRM ><
td(cs) tdcs)
CSso
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COLUMN MODE T
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SYSTEM CONNECTION EXAMPLE
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