OKI Semiconductor
MSM5299A

80-DOT SEGMENT DRIVER

GENERAL DESCRIPTION

The MSM5299A is a dot matrix LCD segment driver LSI which is fabricated by CMOS low power
metal gate technology. This LSI consists of an 80-bit bidirectional shift register, 80-bit latch, 80-
bit level shifter and 80-bit 4-level driver.

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

The MSM5299A has the power down function which enables the MSM5299A’s power consumption
low.

The MSM5299A can drive a variety of LCD panels because the bias voltage, which determines
the LCD driving voltage, can be optionally supplied from the external source.

FEATURES

¢ Supply voltage 1 45~55V ¢ 4-bit parallel data processing

¢ LCD driving voltage : 8 ~28V ¢ Canbe interfaced with the LCD controller LSI
* Applicable LCD duty : 1/64 ~1/256 MSM6255

* LCD Output : 80 ¢ 100 pin plastic QFP (QFP100-P-1420-K)

* Bias voltage can be supplied externally  « 100 pin -V1 plastic QFP (QFP100-P-1420-V1K)
* Power down function

PIN CONFIGURATION (TOP VIEW)
(Top view) 80 pin plastic QFP
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OKI Semiconductor MSM5299A

FUNCTIONAL BLOCK DIAGRAM

0y 0 079 Oso

Vy
Vs

80-DOT 4-Level Driver !
V4 Vi

|
| I

80-bit Level Shifter
1/} Voo
80-bit Latch (Edge trigger D-F/F)

LI |

% 4 x 20-bit Bidirectional Shift Register O SHL
D3 Vop
H ] ] i SHIFT CP Vss

LOAD

*P.D.: Power down (ENABLE F/F)

TRUTH TABLE
DF Latched data DISP OFF Display data output level (O1~Ogq)
L L H V3
L H H V4
H L H \Z
H H H Vee
X X L V4
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MSM5299A

OKI Semiconductor

ELECTRICAL CHARACTERISTICS

¢ Absolte Maximum Ratings

Parameter Symbol Condition Rating Unit
Supply Voltage (1) VoD Ta=25° 03~6 v
Supply Voltage (2) Voo-Vee | Ta = 25°C 0-30 v
Input Voltage Vi Ta=25°C -0.3 ~ Vpp+0.3 v
Storage Temperature Tstg - -55 ~ +150 °C

*1 V>V Ve>Veg, VisVpp
Operating Range
Parameter Symbol Condition Rating Unit
Supply Voltage (1) Voo - 45-~55 v
*1
Supply Voltage (2) Voo - Vee - 8~28 v
Operating Temperature Top - -20 ~ +85 °C

*1 Vi>V3>V4>VEg, Vi SVpp
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OKI Semiconductor

MSM5299A

¢ DC Characteristics

(Vop =5V + 10%, Ta = -20 ~ 85°C)

Parameter Symbol Condition Min. Typ. Max. Unit
*H* Input Voltage Vi *1 - 0.8Vpp - - \Y
L* Input Voltage VL1 - - - 0.2Vpp v
*H* Input Current I *1 Vik= Voo Vpp = 5.5V - - 1 pA
"L* Input Current Iy *1 ViL=0V Vpo = 5.5V - - -1 UA
"H* Output Voltage Vo *2 log=-0.2mA Vpp=4.5V Vpp-04 - - v
"L* Output Voltage VoL*2 | 1o=02mA  Vpp=45V - - 0.4 v

. . Vpp - Veg=23V "3 .

ON Resistance Ron ™4 | vy -Vl =0.25V Vpp = 4.5V 2 4 kQ
Stand-by Current CP = 1MHz Vop=5.5V
Consumption 100 SBY |y - Ve - 26V, No load *5 - - 200 | opA
Current | CP =1MHz Vpp= 5.5V i i 3
Consumption (1) Do1 Vpp - VEe =26V, No load *6 mA
Current | CP = 1MHz Vpp=5.5V i . 100
Consumption (2) v Vpp - Vee = 26V, No load *7 * pA
Input Capacitance C f = 1MHz - 5 - pF

*1 Applicable to LOAD, CP, Dy ~ D3, EL, ER, SHL, DF, DISP OFF terminals

*2 Applicable to EL, ER terminals.

*3 VN =Vpp ~ Vgg, V3 = % (Vpp - VEg), V2 = % (Vpbp - VEg), Vbp = V1

*4 Applicable to Oy ~ Ogj terminals.

*5 Display data 1010 ..
*6 Display data 1010 ..

*7 Display data 1010 ..

processing.

processing.

DF =40 Hz, Current on Vy, V3, V4 and Vg terminals.

DF = 40 Hz, Current from Vpp to Vgg when the display data is not

DF = 40 Hz, Current from Vpp to Vgs when the display data is
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MSM5299A OKI1 Semiconductor

+ Switching Characteristics

(VoD = 5V + 10%, Ta =-20 ~ 75°C, G = 15pF)

Parameter Symbol Condition Min. Typ. Max. Unit
MAX. Clock Frequency fep DUTY=50% 3.4 - - MHz
Clock Load Pulse Width tw - 100 - - ns
Clock Pulse Rising/Falling Time tr, 4 - - - 50 ns
Data Set-up Time tosu - 50 - - ns
Data Hoid Time toHD - 80 - - ns
Load Set-up Time tisu - 90 - - ns
Load — Clock Time e - 200 - - ns
Propagation Delay Time teHL - - - 224 ns
ER, EL Set-up Time tesu - 70 - - ns
t
| tw _t‘ tw Ol tw
CP 0.8Vpp 0.8Vpp 0.8Vop  0.8Vppk
N 02Vpp 0.2Vpp N
tosy tpHp
0.8Vpo [0.8Vpo }<
Do ~ D3 0.2Vpp |0.2Vpp A
g 0.8V
-8Vop
0.8Vpp __tl-c—.
LOAD 0.2Vpp _T.\tlo.zvm
i 15
0.8Vop
0.2V
cp 1 2 19 o 20 N
LOAD _/—\
“ | ter
M
E (Oumu 02Voo x|
L, £ (nput / [
- ER (Input \\ 02vpp
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OKI Semiconductor MSM5299A

PIN DESCRIPTION
e ER,EL
Pin Input/Output SHL Description
ER Input Input pin to ENABLE F/F of MSM5299A.
L Qutput pin of ENABLE F/F. EL is connected to next MSM5299A’s
I Output ER when MSM5299As are connected in series (cascade
connection).
IS8 Input Input pin to ENABLE F/F of MSM5299A.
H Output pin of ENABLE F/F. ER is connected to next MSM5299A's
ER Output EL when MSM5299As are connected in series (cascade
connection).

ER and EL pins working as input pin
ENABLE F/F stops Display Data In at “H” level input. ENABLE F/F starts Display Data In
at “L” level input.

ER and EL pins working as output pins

These pins are set to the “H” level immediately after ENABLE F/F is initialized by the load
pulse. Upon completion of 80-bit serial/ parallel conversion using the shift clock input from
the CP pin, these output pins are then set to the “L” level. The operation of ENABLE F/F is
terminated and held unchanged until the next load pulse is detected.

(For cascade connection, refer to the application circuit drawing.)

cpP

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/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 if
SHL. The shifting direction of each data, Dy ~ D3, the Input/Output condition of ER and EL
and the H/L condition of SHL are described in the table below.

SHL ER EC Shift direction
Do - 0 =05 ------- = 077
L Input Output eI eI
Dy — 04 — Qg ------- » Oso
Do — Ogo — Oz ------- = 04
Dy —> Op9—* O75 ------- =0
H Output input D, — 0;8 — O7q - - 02
Dy — 05— O0p3 ------- = 0
t t
end data start data
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MSM5299A OKI Semiconductor

¢ Dg, Dy, D2, D3
Display data input pins for 4-bit paraliel 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 Vs OFF
H L Yy ON
L H Va OFF
H H Ve ON
e LOAD

The signal for latching the shift register contents is input from this pin.

o DF

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

* Vpp, Vss
Supply voltage pins, Vpp should be 4.5 ~ 5.5V. Vgg is a ground pin (Vsg = 0V)

* V4, V3, Vg, VEE
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 LCDdriving voltage, issupplied from the external source. V1 is not necessarily
connected with Vpp.

Vb

MSM
5299A

V, VEe - Selection level
Vs

V3, V4 -- Non-selection level

V4

1/15 Bias, 1/200 Duty

-18 ~ -20v
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OKI Semiconductor MSM5299A

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

Voo
Vi ,
1/15 Bias, 1/200 Duty
MSM5299A
V3 —D——
V4
Op-Amp voltage follower
Vee
Vss

»

* 01~ 0g
Display data output pin which corresponds to the respective latch contents. One of Vq, V3,
V4and Vggis selected as a display driving voltage source according to the combination of the
latched data level and DF signal. (Refer to the truth table).

¢ DISP OFF
Control input pin for display data output level (O ~ Ogg). V7 level is output from O ~ Ogg
pins during “L” level input.
LCD becomes non-visual by V; level output from every output of segment drivers and every
output of common drivers.

193



MSM5299A

OKI Semiconductor

TIMING CHART (1/200 duty, 1/15 Bias)

LOAD

Aot 42 -
. n.n

a0 12
—n_.

Jn-n

LATCH DA:X___X:)C XX XXX

P20 1 20

OF ~ | A L
1 \
:
e R |
LOAD I N
Do-Ds X XXX I XXX
P J_LJ_LI—U—L_J—L____J—I_I—LI_LF
LATCH DATA >( - X
|-200-|-1+2 |-200-1-1-|-2 [200s 1 o 2
LOAD [ 1 n L nn T n 18 - -20V
LATCHDATA | L L LA
(01 [_1—
DF 1 . _I_‘ N
Al | ll ) I | v, =vpp- 115V
a - — Va = Vpp - 1/15Vicp
Ve - —- ' b=Vop - 2115 Vicp
E P : Vieo
| ———]
Ve - Ve =Vpp - 13/15Vicp
¥d T 'y Vg=Vop- 14115 Viep
¢ Ve=Vpp - Vico
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OKI Semiconductor MSM5299A

POWER SAVE FUNCTION

When more than two MSM5299As are being connected in series, cascade connection, power
down function of MSM5299A can be utilized using the ENABLE F/F (flip flop circuit) in
individual MSM5299As. (Regarding the internal circuit configuration of MSM5299A, refer to the
figure below.) The display data is processed only in the MSM5299A, the ENABLE F/F of which
is being activated by setting its ER and EL at low level, while the display data is not processed
in the MSM5299A, 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/Fis
being shifted to next MSM5299AGS one after another so that the ENABLE F/F of only one
MSM5299A out of the cascade connected MSM5299As should be being activated.

— | — 4 x 20 bits SHIFT CP |
fL QT(){"‘] » T ] l
| AND | : ol |
i OR I CN |
. L) |
ER q i I
' EN ENABLE |
SHL G — _.L*@ FIF |
LOAD O ! !
P & r IC internal circuit |
L e J
LOAD M 0y U
AN 2 19 20 1 2 19 20 20
cpP : . . .
1st EL (Input) = A\ il E
ER (Output) \\ i { \\ 5
st SHIFT _| \\ 3 \ \\ |
cpP .’
EL (Input)
- : 7 /
2nd { ER (Output) |
SHIFT
cpP
SHL ="H" (EL = Input  ER = Qutput)
First MSM5299A's ER should be
connected to second MSM5299B's EL
Timing chart when MSM5299B's are connected in series (cascade connection)
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OKI Semiconductor

MSM5299A

APPLICATION CIRCUIT
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