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OKI semiconductor © X I SEMICONDUCTOR GRoUP
MSM6369 T-52 43-07

DOT MATRIX 80 DOT SEGMENT DRIVER

GENERAL DESCRIPTION

The OK! MSM6369GS is a dot matrix LCD's segment driver LSI, which is fabricated by CMOS low
power silicon gate technology.

This LS| consists of an 80-bit shift register, 80-bit latch, 80-bit level shifter and an 80-bit 4 level
driver.

It receives the display driving data, which consists of 8-bit parallel, from a microcontroller or a
MSM#6355GS LCD controller LSi, then outputs the LCD driving waveform to the LCD.

The MSM6369GS has a power save function which reduces the MSM6369GS's power consumption.

The MSM6369GS can drive a variety of LCD panels because the bias voltage, which determines the
LCD driving voltage, can be supplied from an external source as an option.

FEATURES
e Supply voltage : 4.5~5.5V
e LCDdriving voltage : 20~40V
e Applicable LCD duty : 1/200~1/480
e LCD output : 80

¢ Bias voltage can be supplied externally.

s Power save function.

¢ Transmission speed is one eighth in comparison with serail transmission due to 8-bit parallel.
e Can be interfaced with the MSM6355, LCD controller LSI.

¢ 100 pin Plastic QFP (QFP100-P-1420-K)

e 100 pin Plastic QFP (QFP100-P-1420-L)
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PIN CONFIGURATION T-52-13-07
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7-52-13-07
FUNCTIONAL BLOCK DIAGRAM
01 0; O3 O73 Oz9 Ogo
o NN N o S O O Ommmem -
(R
» VI
80 DOT 4 LEVEL DRIVER ¢

11

DF é_, 80bit LEVEL SHIFTER ~ fp===~== i
DiSP OFF G ﬂ voy |

]
]
i i
i i
i i
: Vgs |
_Jv_ oap O - 80 bit LATCH (Il B
— H ]
i e
i ﬁ !
i i
Do > :
Dy i
D > '
D; > 80 bit LATCH (1) (8 x 10) ;
Da > i
Ds > :
De > |
D, > i
; ) !
i i
' i
v |
! SELECTOR i

é y <—-Q Vpp
N 1
] N

i

Controlier i

DF LATCH DATA DISP OFF DRIVER OUT (0;~0Ogo)
L L H V3
L H H Vi
H L H Vs
H H H Vee
X X L Vi

193




4E D EB bL724240 0011811 710 MEOKIJ

= DOT MATRIX LCD DRIVER -MSM6369 »

0 K I SEMICONDUCTOR GROUP

ABSOLUTE MAXIMUM RATINGS T-52-13-07
Parameter Symbol Condition Ratings Unit
Supply Voltage (1) ' Voo Ta=25C ~0.3~ \'
Vop - Vee *1 Ta=25°C 0~40
Supply Voltage (2) + Y
Voo ~ Vee *; Ta=25°C 0~42
Input Voltage A\ Ta=25°C -0.3~Vpp+0.3 \
Storage Temperature Tstg - =55~ +150 °C
*1 V1>Va>Ve>Vgg, ViSVpp
*2 In case of connecting Resister T
RSZ 47Q) at Ve PIN VDD (V1)
( )atVee Vi Voo - Vee +V
MSM6369GS
Val— l
Vss Ve e i
47 RSZ47Q -V ;
OPERATING RANGE
Parameter Symbol Condition Ratings Unit
Supply Voltage (1) Voo - 45~5.5 v
Vop = Vege *1 - 20~38
Supply Voltage (2) bp~ e \"
Vpp - Veg *2 - 20~40
Operating _ a0~ o
Temperature Top 20~+75 ¢

*1 Vi>Va>Vs>Vee, ViEVpp
*2 In case of connecting Resister (RS = 47Q) at Vg PIN

VDD (V1)

V3 |-
MSM6369GS

Va

>

194

!

Vop - Vee

: !
Vss  VEE f———an—o

RS=47Q -V




Y4E D EE L724240 0011812 bLS? MEMOKIJ

0 K I SEMICONDUCTOR GROUP —gpOTMATRIXLCD DRIVER- MSM6369 5
1 DC CHARACTERISTICS T-52-13-07
(Vop=5V%10% Ta= -20~+75°C)

Parameter Symbol Condition MIN TYP | MAX | Unit
“H" Input Voltage Vin*1 - 0.8Vpp - - v
“L* Input Voltage viL*1 - - - |0.2Vpp | V
“H" Input Current w*! [Vii=Vpo Vpp = 5.5V - - 1 MA
“L” Input Current h*t lvp=ov Vpp = 5.5V - - -1 BA
"H" Output Voltage | Vou*2 |lo=-0.2mA Vpp=4.5V | Vpp-04 ]| - - \
“L" Output Voltage | Vo *2 [1o=0.2mA Vpp=4.5V - - 0.4 v
ON Resistance Ron *4 }C%D:\ygf:o?tg\slv Vop =f§5V - - 1.5 kQ
el ead e Al R Il P
(1) Current ooy | CP=4.5MHz Vpp=5.5V _ _ 3| ma

Consumption Vop - Vee =35V Noload *6 -1

© Consumption | v | Voo SVegossv Nevosdwr | T | T | 10 | w
Input Capacitance (o f=1MHz - 5 - pF

*1 Applicable to LOAD, CP, Do~D7,E—I, DF, DISP OFF terminals.
*2 Applicable to EO terminal.
*3 VN=Vpp~Vgg, Vi= '21'?' (Voo - Vee), V2= "221‘ (Voo - Vee), Vopo=V1,

*4 Applicable to O4~Ogg terminals.

*5 Displaydata 1010..... DF = 40Hz, Current from Vpp to Vs when the display data is not
processing. 15t Stage
2nd Stage
*6 Display data 1010..... DF = 40Hz, Current from Vpp to Vgg and Vpp 10 Vsg

when the display is processing. -

*7 Displaydata 1010..... DF = 40Hz, Current on V4, V3, V4 and Vgg terminals.
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T-52-13-07
AC CHARACTERISTICS (Vop=5V210% Ta= -20~+75°C CL=15pF)

Parameter Symbol Condition MIN TYP MAX Unit
?f:;‘:"g:g clock fep DUTY =50% 6 - - MHz
Clock load pulse width tw - 63 - - ns
Rising/Falling time t t4 - - - 20 ns
Data set-up time tosy - 50 - - ns
Data hold time toHD - 50 - - ns
Load set-up time tisu - 80 - - ns
Load —» Clock time e - 80 - - ns
Propagation delay time teLn - - - 116 ns
El set-up time tesu - 50 - - ns
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PIN DESCRIPTION

T-52-13-07

This is a control input pin for the enable F/F of the IC. When the pin goes high, the built-in
counter stops. When the pin goes low, the counter is ready for operation.

0]
This is an output pin for the enable F/F of the IC. When a cascade connection is required,
connect this pin to the El pin on the next stage.

When the internal counter is reset by a load pulse, the pin goes high simultaneously. When
Serial or Parallel is selected by a shift clock pulse, which is input from the CP pin, and 80 bits
are converted, this output pin goes low and the internal counter stops. The pin waits for the
next load puise.

For cascade connection, see the application circuit example.

cp

This is a 4-bit paraliel shift register clock input pin. Data is shifted at the trailing edge of a
clock pulse.

A clock pulse from this pinis valid when the enable F/F is in the set state, while invalid when
itis in the non-set state.

LOAD

This is an input pin to latch the display data stored in the shift register. At the trailing edge
of aload pulse, the display data stored in the shift register is latched. At the trailing edge
( ) of aload pulse, the built-in counter of this IC is reset.

DF

This is an input pin for a liquid ¢rystal drive waveform AC synchronization signal, which
generally inputs a frame inversion signal.

Vpp, Vss

These are power pins of this IC. The Vpp pin is generally setto 4.5t0 5.5V. Vggisa
grounding pin, which is generally set to OV.

Note when turning power on and off

The liquid crystal drive on this IC chip requires a high voltage. When a high voltage is
applied to it with the logic power supply floated, an overcurrent flows. This may damage
the IC chip. Be sure to carry out the following power-on and power-off sequences:

When turning power on:
First Vpp ON, next Vg, Vg, V3, V1 ON. Or both at the same time.

When turning power off:
First Vgg, Va, V3, V1 OFF, next Vpp OFF. Or both at the same time.




4bE ) W h?EHEHU 0011815 3bb EMOKIJ
= DOT MATRIX LCD DRIVER - MSM6369 8——— 0 K I SEMICONDUCTOR GROUP

T-52-13-0
® V4, V3, Vg, VEe 7
These are liquid crystal drive bias voltage pins. Bias voltages by resistance division are
generally used. Fig. 1 shows an example of supply of liquid crystal drive bias voltages by
resistance division. The V; pin may be separated from the Vpp pin.

A I
\
= Vs o1
RZ
— |_R T2 |mswmeses
| ] Vi, Vg -- - Selection level
[ V3 ]
17R 3 V3, V4 --- Non-selection level
| v
RZ
v—<| |-—— >Vs In the case of 1/21 bias and 1/400 duty
<
RZ
H— |
7  FVWR :J';S
Y
-33~-34v Fig '1

Fig. 2 shows an example of supply of bias voltages using an operational amplifier. the use of
an operational amplifier reduces the bias impedance and the supply current.
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® Dy, Dy, D2, D3, D4, Ds, Dg, D7 T-52-13-07
These are 8-bit parallel shift register data input pins. Display data is input in synchronization
with a clock pulse. Table 1 gives the relation between Dg to D7 or DF an liquid crystal drive
output or liquid crystal display.

Table 1
Do~Dy DF Liquid crystal drive output Liquid crystal display
L L Non-selection level {V3) OFF
H L Selection level (V4) ON
L H Non-selection ievel (Va) OFF
H H Selection level (Vee) ON

Table 2 gives the relation between the display data input pins Dy, D4, D, and D7 and the liquid
crystal drive output pins O4 to Ogg.

Table 2
Shift direction
Dg —» 01 —» O oo > O3
Dy —= 0; — Oy -~=-------- > Oy
Dy —» O3 e O comeee » Oys
D3 —>» 04 — Oy —------~-=- » Oy
Ds —» 05 —» O13 ccmmmeeena- > O7
Dg —» O —> Oy ~==-=-=n-~- > Ozg
D¢ —» 07 —» 045 cccmmene > Oy
Dy —= Oy —» Oy ~~====e---n > Ogo
Last data First data

® 04toOgg

These are output pins of the 4-level driver of this IC, which correspond directly to the bits of
the shift register. One of the four levels V4, V3, V,, and Vi is selected and output by a
combination of the latch contents (display data) and a DF signal. See the truth table.
Connect the output pins to the liquid crystal panel on the segment side.

® DISP OFF

These are input pins to control the output pins O1to Ogg. During low signal input, signals on
the V1 level are output from the output pins O4 to Ogg. See the truth table.
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TIMING CHART (1/400 duty, 1/21 bias)
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POWER SAVE FUNCTION

T-52-13-07

——=a DOT MATRIX LCD DRIVER - MSM6369

To reduce the power consumption in the case of cascade connection, an enable F/F is installed
within the IC (see Fig. 1). When an IC contains this type of enable F/F, display data is transferred.
An IC, which does not contain such an enable F/F, enters the non-fetch state and is keptin the
low supply current (Ipp SBY). The enable F/F setting state is shifted to the next stage sequentially
by the pins El and £O and the internal counter so that the enable F/F exists in one IC.
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APPLICATION NOTE
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