OKI Semiconductor
MSM5279

80-DOT SEGMENT DRIVER

GENERAL DESCRIPTION

The MSM5279 is a dot matrix LCD segment driver LSI, which is fabricated by CMOS low power
metal gate technology. This LSI consists of 80-bit bidirectional shift register, 80-bit latch, 80-bit
level shifter and 80-bit 4-level driver.

It receives the display driving data, which consists of 4-bit parallel, from the LCD controller LSI,
then outputs the LCD driving waveform to the LCD panel.

The MSM5279 has a power down function which permits reduced power consumption.

The MSM5279 can drive a variety of LCD panels because the bias voltage, which determines the
LCD driving voltage, can be supplied from the external source.

FEATURES

¢ Supply voltage : 45~55V ¢ 4-bit parallel data processing

¢ LCD driving voltage : 8 ~20V ¢ Can be interfaced with the M5SM6255,
s Applicable LCD duty : 1/64 ~1/128 MSM6265, LCD controller LSI

¢ Bias voltage can be supplied externally ¢ 100-pin plastic QFP (QFP100-P-1420-K)
¢ Power down function

PIN CONFIGURATION
(Top view) 100-pin plastic QFP
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FUNCTIONAL BLOCK DIAGRAM
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ELECTRICAL CHARACTERISTICS
¢ Absolute Maximum Ratings
Parameter Symbol Condition Rating Unit
Supply Voltage (1) Voo Ta=25°C -03~6 v
Supply Voltage (2) Voo - Vee*t Ta=25°C 0~22 v
input Voltage V| Ta=25°C -0.3 ~Vpp+0.3 v
Storage Temperature Tstg - -55 ~ +150 °C

*1 V1>V3>Vy>Vgg, VisVpp
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OKI Semiconductor MSM5279
¢ Operating Range
Parameter Symbol Condition Rating Unit
Supply Voltage (1) Voo - 45~55 v
Supply Voltage (2) Voo - VEe™! - 8~20 v
Operating Temperature Top - -20 ~ +85 °C
*1 V>V3>V>VEg, VisVpp
¢ DC Characteristics
(Vpp = 5V+10%, Ta = -20 ~ +85°C)
Parameter Symbol Condition Min. | Typ. | Max. | Unit
*H* Input Voltage Vig*1 - 08Vop| - - v
"L" Input Voltage VLt - - - | 02vpp| V
*H* Input Current liy* 1 Vin=Vpo - — ! HA
"L." Input Current ™t ViL=0V - - -1 uA
*H* Qutput Voitage Vor*2 | lg=-0.2mA Vpp-04| - - \Y
"L" Output Voltage Vo2 | lg=0.2mA - - 0.4 v
. Vpo-Vee= 18V *3
ON Resistance Ron*® | IVy-Vol = 0.25V - 2 4 kQ
CP=1MH
Stand-by Gurrent*Consumption | IppSBY Voo-VeE =Z18V No load*5 - - 200 uA
P=1MH
Current Consumption (1) Iob1 E;/DD-VEE =Z1 8V. No load*6 - - 4 mA
P=1MH
Current Consumption (2) v SDD'VEE =z1 8V, No load*7 - - 100 | pA
Input Capacitance ] f=1MHz - 5 - pF

*1 Applicable to LOAD, CP, Dy ~ D3, ECLK, EL, ER, SHL, DF terminals.
*2 Applicable to EL, ER terminals.

2
*3 VN =VDpD- Vgg, V3= 19—1 (Vpp- Vep), V2 = T (Vpp- VER), VDD = V1.

*4 Applicable to O ~ Ogg terminals.
*5 Display data 1010 ...... DF=40Hz, current from Vpp to Vgg when the display data is not

processing.

*6 Display data 1010 ...... DF=40Hz, current from Vpp to Vsg when the display data is processing.
*7 Display data 1010 ...... DF=40Hz, current on Vq, V3, V4 and Vgg terminals.
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¢ Switching Characteristics
(Vpp = 5V+10%, Ta = -20 ~ +85°C, Cp_ = 15pF)

Parameter Symbol| Condition Min. | Typ. | Max. | Unit
*H*, *L* propagation delay time ;‘;’;’E - - - 250 | ns
MAX. clock frequency fep DUTY = 50% 3 - - MHz
CP ECLK pulse width tw - 125 - - ns
Load pulse width twib) - 125 - - ns
Data set-up time Tsetup - 100 - - ns
CP — LOAD time toL - 250 - - ns
LOAD — CP time tie - 0 - - ns
Data hold time CP — Dg ~ D3, ECLK — LOAD thold - 100 - - ns
Clock pulse Rising/Falling time g - - - | 50 | ns
Load pulse Rising/Faliing time E:B - - - 1 us
CP — ECLK time toE - 0 - - ns
ECLK — CP time tec - 150 - - ns
t
| tw ! tw | tr
cP 0.8Vpp 0.8Vpp N 0.8Vpp 0.8Vpp -
N 0.2Vpp # 0.2Vop S‘ 0.2Vpp
tsetup | | thotd tsetup | 1 Thold
. 08 08 08 08
0o~ Ds Voo Vpp Vop  Vpp
3.2 oL 8.2 3.2
DD oD DD
J—toe
tr | tw
j‘ 0.8Vpp 0.8Vpp K teg
ECLK #10.2Vpp 7 _0-2Vpp
tL) tsetup thold tiL)
tLe
¥ 0.8Vpp twit \(}.DBDL
LOADEREL) ¥ Toovp N 0.2vpp
(Input) - tpLy
ToHL
><— 0.8Vop
(Output)
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PIN DESCRIPTION
* ER,EL
Pin Input/Output SHL Description
ER Input L Input pin to ENABLE F/F of MSM5279
EL Output Output pin of ENABLE F/F. EL is connected to next MSM5279's ER
when MSM5279s are connected in series (cascade connection).
EL Input H Input pin to ENABLE F/F of MSM5279
ER Output Output pin of ENABLE F/F. ER is connected to next MSM5279's EL.
when MSM5279s are connected in series (cascade connection).
¢ ELCK

Clock pulse input pin for ENABLEF/F. The active condition of ENABLE F/Fis shifted to next
MSM5279's ENABLE F/F at the falling edge of the clock pulse. ELCK is required every 20
CPs. (Clock Pulse).

CP

Clock pulse input pin for the 4-bit parallel shift register. The data is shifted to 80-bit latch at
the falling edge of the clock pulse. The clock pulse, which was input when the ENABLE
F/Fis not in the active condition, is invalid.

SHL

ER and EL can be used as either an input pin oran output pin depending on the H/L condition
of SHL. The shifting direction of each data, Dy ~ D3, the Input/QOutput condition of ER and
EL and the H/L condition of SHL are described in the table below.

SHL ER EL Shifting direction

Do = 01 =05 — Oy
L input Output g B g
D3 - 0a — 03 — Ogo
Do ~ Qso —~ O7s — 04
H Output input g; - 8;: - OZi - 8:
D3 -~ 077 - Oz — 0Oy
{
end data start data

Do, D4, D2, D3

Data input pins for 4-bit parallel shift register and it is input synchronized with the clock
pulse. The combination of Dy - D3 level, DF signal, display data output level and the display
on the LCD panel is described on the table below.

Do~ D3 DF Display data output level Display on the LCD
L L V3 OFF
H L V4 ON
L H Va4 OFF
H H VEE ON
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LOAD

The signal for latching the shift register contents is input from this pin. When LOAD pin is
set at “H” level, the shift register contents are transferred to 80-bit latch at the falling edge of
the LOAD pulse. When more than twoMSM5279s are connected in series, cascade connection,
the first MSM5279’s EL terminal (when SHL = “H"”) or ER terminal {(when SHL = “L”) should
be connected with the first MSM5279’s LOAD terminal.

DF

Alternate signal input pin for LCD driving. Frame inversion signal is input to this terminal.

Vop; Vss
Supply voltage pins. Vpp should be 45 ~ 55V. Vgg is a ground pin (Vgg=0V).

Vi, V3, Vg, VEE i

Bias supply voltage pin to drive the LCD. Bias voltage divided by the resistance is usually
used as supply voltage source. The figure below shows the case when bias voltage, which
determines the LCD driving voltage, issupplied from the externalsource. Vyisnot necessarily
connected with Vpp.

V}DD VDD
— Vi
R MSM
- v 5279
R
— | V3 V4, Vg - Selecting level
7R
— | Va V3, V4 - Non-selecting level
R
— Vs
R 1/11 Bias, 1/100 Duty
- Vee
VR Vss

11~ 13V S
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MSM5279

The figure below shows the case when the bias voltage is supplied by using Op-Amps, which
enables the bias source at low impedance and low power consumption.

t Vb

-1~ -13V

y; Voo

MSM
5279

Vi
Vs

Vee

Vss

7

_.D_

Op-Amp voltage follower

1/11 Bias, 1/100 Duty

* O4-0gp

Display data output pin which corresponds to the respective latch contents. One of Vq, V3,
Vs and Vg is selected as a display driving voltage source according to the combination of the
latched data level and DF signal. (Refer to the truth table below.)

DF Latched data | Display data output level
L L Vi
L H V4
H L \2
H H Ve
Truth table
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TIMING CHART (1/100 duty, 1/11 Bias)
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Interface with MSM6255
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POWER SAVE FUNCTION

When more than two MSM5279s are connected in series, cascade connection,the power save
function of MSM5279 can be utilized with the ENABLE F/F (flip-flop circuit) in individual
MSM5279s. (Regarding the internal circuit configuration of MSM5279, refer to the figure below.)
The display data is processed only in the MSM5279 where the ENABLE F/F is being activated
by setting its ER or EL at high level. While the display datais not processed in the MSM5279 where
the ENABLE F/F is not being activated and the low power consumption condition (Ipp SBY) is
being held. The active condition of this ENABLE F/F is being shifted to next MSM5279 one after
another so that the ENABLE F/F of only one MSM5279 out of the cascade-connected MSM5279s
should be being activated.

4-bit x 20 |
SHIFT CP l

CP E

%} — r—-‘—? ER
ECLKJ)——({) I [E F/F] -

|
SHL § " Internal circuit I

' configuration of MSM5279 J

astvsmeese) 1 I I |
cp _I_LJ_W_I_L__I—I_I_\_I_\_T_L“__F‘I_I:‘___k
ECLK i
1t {EF/F(ER) 1 19 20's J\\ I\ \ ( 1
MSMS279 SHIFT CP W ) )) ML

_ L
2nd )} £ i '
MSM5279 E F/F(ER) /{ ' 12 19 20

SHIFT CP
I r

SHL ="H* (EL = Input ER = Output)
First MSM5279's ER should be
connected to second MSM5279's EL

Timing chart in the case of cascade connection
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APPLICATION CIRCUIT
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