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OKI semiconductor
MSM5279

DOT MATRIX LCD 80 DOT SEGMENT DRIVER

GENERAL DESCRIPTION

The OKI MSM5279GS is a dot matrix LCD's segment driver LSI which is fabricated by CMOS low power metal gate
technology. This LS| 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 LCO controller LS!, then output the
LCD driving waveform to the LCD .

The MSM5279GS has the power down function which permits reduced power consumption.

The MSM5279GS can drive a variety of LCD panel because the bias voltage, which determines the LCD driving
voltage, can be optionally supplied from the external source.

FEATURES

® Supply voltage: 4.5~ 5.5V ® 4.-bit parallel data processing

® | CD driving vo'tage: 8 ~ 20V ® Can be interfaced with the MSM6255GS,
® Applicable LCD duty: 1/16 ~1/128 MSMBE265GS, LCD controller LS

® 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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BLOCK DIAGRAM

m DOT MATRIX LCD DRIVER - MSM5279
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ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Limits Unit
Supply voitage (1) VDD Ta = 25°C -0.3~6 \'%
Supply voitage (2) VDD — VEE™! Ta= 25C 0~22 Vv
Input voltage V) Ta=25C —0.3~Vpp +0.3 v
Starage temperature Tstg — —568 ~+ 150 cC

*1 V,; >V3>Vs> Ve,V SVDD

a7
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OPERATING RANGE

Parameter Symbol Condition Limits Unit
Supply voltage {1) Vboo — 45~55 Vv
Supply voltage {2) Vop - VEe*! — 8~20 v
Operating temperature Top — —-20~+85 C
"1 V>V >V, >VEE, Vi é VDD
DC CHARACTERISTICS
VDD = 5V * 10%, Ta = —20 ~ +85°C]
Parameter Symbol Condition MIN TYP MAX Unit
“H" Input voltage Vin*! — 08Vppj - - v
"L Input voltage Vu_"1 -— - —— [0.2vpp] V
“H"” Input current I|H" ViH=VDD — — 1 MA
"L’ Input current ITRE Vip = 0v - - -1 MA
""H’ Qutput voitage VOH'2 lg=-0.2mA Vga— - - \
“'L" Output voltage vorL*? | Ip=0.2mA - - 0.4 v
Vpp — Veg = 18V
ON resistance Ron*? [ lvy — Vol=025v - 2 4 kE2
CP =1 MHz
Stand-b t tio | SBY - -
and-by current consumption DD VoD — VEE = 18V, Na load*S 200 MA
. CP =1 MHz
Current consumption (1) IpD1 VoD — VEE = 18V, No load * - - 4 mA
CP =1MHz
. — - *
Current consumption {2) 1y VoD — VEE = 18V, No load*” 100 JAA
Input capacitance Cy f=1MHz - 5 - PF

*1 Applicabie to LOAD, CP, Dg ~Dj3, ECLK, EL, ER, SHL, DF terminals.

*2 Applicable to EL, ER terminals.

- 2
*3 VN=Vpp~VEg V3= —g—(VDD—VEE), Vy= —(Vpp — Vee). VoD = V1
1 11

*4 Applicable to O ~Qgg terminals.
*5 Display data 1010 — DF = 40Hz, Current from Vpp 10 Vgg when the display data is not processing.
*& Display data 1010 — DF = 40Hz, Current from Vpp to Vgg when the display data is processing.

*7 Display data 1010 — DF = 40Hg, Current on V1, V3, V4 and Vgg terminals.




SWITCHING CHARACTERISTICS
(VDD =5V *10%, Ta= —20 ~ +85 C CL = 15pF)
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Parameter Symbol Conditians MIN TYP | MAX Unit
1
“H’, L' propagation delay time PLH. — — — 260 ns
tPHL
MAX. clock frequency top DUTY = 50% 3 - - MHz
CP ELCK pulse width tw — 125 — — ns
Load pulse width tWi(L) — 125 - - ns
Data set-up time tsetup — 100 — ns
CP — LOAD time toL — 250 - - ns
LOAD —>CP time e — 0 - — ns
Data hold time CP -*Dg ~ D3, ECLK = LOAD thold — 100 - - ns
Clock pulse Rising/Falling time :r — - -~ 50 ns
f
Load pulse Rising/Falling time (L) — - - 1 Us
tglL)
CP 7 ECLK time tCe — 0 - - ns
ECLK —*CP time tE — 150 - — ns
t .
1 W W o
cp 0.8Vpp 0.8Vpp X& 8Vop 0,8VD[>‘S
- 0.2Vpp - #0.2VpD RO-QVDD
fsetup \ , thaid tsetup 'hold
N 8 08 08 08
D,; ~ D4 VpD VDD rVDD VDD
0.2 tcr 0.2 0.2
VoD b tCE VoD vVob
tr | w
08Vpp 08Vpp )g tEC
ECLK
--10.2vpp 1 - 0.2Vpp
vl | tsetup thold (L)
Fogv 10,8 Le
8Vpp wil Q/D \
LOAD, ERIEL) 0.2Vp0 -FOQVDD
{Input) IpiH
tPHL
— 0.8Vpp
EL{ERI 0.2Vaop

{Output!
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POWER DOWN FUNCTION

When more than two MSM5279GSs are being connected in series, cascade connection, power down function of
MSM5279GS can be utilized using the ENABLE F/F (flip flop cireuit) in individual MSM5279GSs. {Regarding
the internal circuit configuration of MSM5279GS, refer to the figure beiow.} The display data is processed only in
the MSM5279GS, the ENABLE F/F of which is being activated by setting its ER and EL at high level, while the
display data is not processed in the MSM6279GS, the ENABLE F/F of which is not being activated and the low
power consumption condition (Ipp SBY) is being held. The activated condition of this ENABLE F/F is being shifted
to next MSM5279GS one after another so that the ENABLE F/F of enly one MSM5279GS out of the cascade
connected MSM5279GSs should be being activated.

P 4.bit % 20 X
SHIFT CP
eL N ENABLE F/F
o a P> Q ER
1 1jtm
ECLK E F/F]
L
L]
SHL - Internal circuit
configuration of M5M5279
LOAD
{1st MSM5279GS’s EL
1 Jf B
cP L (N I
ECLK I [ 1 t J l._ _.J L.——
€ F/FIER) [ 15 J[ L <[—'—
15t 1 2 19 20 1
MSM5279GS SHIFT CP t \l \ imh
E F/FIEL) i 1 )
2nd / ]
MSMS279GS E F/FIER) 4 )
/ 12 19 20
SHIFT CP l
SHL = "H"" (EL = Input ER = Qutput)

First MEM5279GS's ER should be
connecied to second MSME279GS's EL

Timing chart when MSM5279GS's are connected in series (cascade connection)
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PIN DESCRIPTION
¢ ER,EL
Pin Input/Output SHL Description
ER Input Input pin to ENABLE F/F of MSMB279GS.
L
EL Output Output pin of ENABLE F/F. EL is connected to next MSM5279GS’s ER
P when MSM5279GSs are connected in series (cascade connection).
EL Input H Input pin to ENABLE F/F of MSM5279GS.
ER Output Qutput pin of ENABLE F/F. ER is connected to next MSM5279GS's EL
P when MSM5279GSs are connected in series {cascade connection).
® ELCK

Clock pulse input pin for ENABLE F/F. The active
condition of ENABLE F/F is shifted to next
MSM5279GS’'s ENABLE F/F at the falling edge
of the clock pulse. ELCK is required every 20
CP. (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 puise,
which was input when the ENABLE F/F is not
active condition, is invalid.

SHL

ER and EL can be used as either input pin or output
pin according to the H/L condition of SHL. The
shifting directian of each data, D¢ ~ D3, the tnput/
Output condition of ER and EL and the H/L
condition of SHL are described in the table below.

SHL ER EL Shifting direction

Dp >0; +05 — On
Dy >0, >0 — O
L Input Output D, - 03 — Oy One
D3 > 04 > 03 — Ogo

Dp = Ogp > O76 — O4

Dy > 0q9 > Og5 — 03

H Qutput Input D, ~ 075 = O 0,
Dy >0y > 053 — 0

t t

end data start data

L DO: Dlr 02103

Data input pins for 4-bit parallet shift register and
it is input synchronized with the clock pulse. The

combination of Dg ~ D3 level, DF signal, display
data output level and the display on the LCD panel
is described on the table below.

Dg ~D3 DF Disptay data output level Disptay on the LCD
L L Vs OFF
H L 2 ON
L H Va OFF
H H VEE ON
® LOAD When more than two MSM5279GSs are connected

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.

in series, cascade connection, the first MSM5E279GS’s
EL terminal {when SHL = "H") or ER terminal
{when SHL = ‘L") should be connected with first
MSMS5279GS’s LOAD terminal.



# DOT MATRIX LCD DRIVER - MSM5279 m

® DF ® VvV, V3V, VEE
Alternate signal input pin for LCD driving. Frame Bias supply voltage pin to drive the LCD. Bias
inversion signal is input to this terminal. voltage divided by the resistance is usually used
as supply voltage source. The figure beiow shows
® Vpp. Vss the case when bias voltage, which determines the
Supply voltage pins. Vpp should be 45 ~ 55V. LCD driving voitage, is supplied from the external
Vgg is a ground pin (Vgg = OVI source. V| is not necessarily connected with Vpp.
psls] l
i Vpp
b Vi
R MSM
—] A 6279GS
1 R
— Vs V,VEE — Selecting level
7R§ Vi, V N
3, Va4 — Non-selecting level
—t Va
R
| Vs
R 1/11 Bias, 1/100 Duty
] VEE
/é"’ Vss
-11~-13Vv
The figure betow shows the case when ‘the bias
voitage is supplied by wusing Ope-Amps, which
enables the bias source low impedance and low
power consumption.
{ voo
|
v, VDD
MSM
5279GS
‘V“ ——D——
Va Ope-Amp voltage foliower
1/11 Bias, 1/100 Duty
VEE
vVss

11~ 13V

0; ~03g

Display data output pin which corresponds to the
respective latch contents. One of V,, V3, V4
and VEgg is selected as a display driving voltage
source accarding to the combination aof the tatched
data level and DF signal. {Refer to the truth table
on the right).

DF Latched data Display data output level
L V3

L H v,

H L Vg

H H VEE

Truth table
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TIMING CHART

1/100 duty, 1/11 Bias

"LoAD nn n L. n irn n
i
e XX XXX v
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\ . N Voo,
] \\ 1
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{ ~ 4 Sem{Dy ™D
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CcP '
' et : =i Ouu
LATCH DATA X X ve
---- ; SHL
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fe1pp <t 1 = 2-- =feipofs 1=t 2 oo oot 1 -2 T
/LDAD t | ” | | “ | |
I | , ; 1 -3V
LATCH DATA L H L L H L L H L
(0} ' ]
o ] L
i )
( Vpplv)) 1 1 I J—
va I t t [ va=vpp V11V co
Vb h +
t } vb=Vpp- 2111 VLCD
} } v
LCD
|
0O, + N
N |
I I
1
+ ) ve=vpop -1t Vico
|
L Vo T vd=v¥po-10/11 Vi co
1
vd T =\ =y
v _L Ve=Vpp-VLCO
e
Dy~ Dy T 17 1
o 18 19 20 1 2
ceP L
Ferst MSM5278GS’s I I
ER ‘nput
SHL="L" (MSM5279G5's load signall XY !
ECLK J
Al |
First MSM5279GS's EL output
Next MSM5279GS’s ER nput |
Next MSM5279G5's
EL output ]/

Interface with MSME255GS




u DOT MATRIX LCD DRIVER - MSM5279 =

APPLICATION CIRCUIT
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