OXK 1 semiconauctor
MSM5839B

DOT MATRIX LCD 40 DOT SEGMENT DRIVER

GENERAL DESCRIPTION

The OKI| MSM5839BGS is a dot matrix LCD's segment driver LSl which is fabricated by low power CMOS metal
gate technology. This LS| consists of 40-bit shift register (two 20-bit shift registers}, 4D-bit tatch (tvso 20-bit latches),
40-bit level shifter and 40-bit 4-level driver.

It converts serial data, which is received from LCD controller LS, to parallel data and outputs LCD driving waveform
to the LCD panel.

This LS| can drive a variety of LCD panel because the bias voltage, which determines the LCD driving voltage, can
be optionally supplied from the axternal source.

FEATURES

Bias voltage can be supplied externally
56 pin (s) plastic QFP (QFP56-P-910-K}
56 pin (s) plastic QFP (QFP56-P-910-L)
56 pin (s) -V plastic QFP (QFP56-P-910-VK)

® Supply voltage: 4.5 ~ 5.5V
® L CD driving voltage: 8 ~ 18V
® Applicable LCD duty: 1/16~ 1/128

PIN CONFIGURATION
{Top view} 56 pin {s] plastic QFpP

RHRRAARAFREAR

o o O
2 <

S E O 55 ] ne

o [T [87°] Loap

O E s | oy
“tvpp (2] (50 ] ce

on [22] a5 ] voo

ox (23] 48 ] vss

O [ 26 ] a5} veetva)

0w (217} 4] 0030

0:- 28] 43 ] oiz,

Gp

""o| S5

B

]

H H
- B

© o
z 4 z

:lo
g

() C&t
taq E

*This pin is internally connected with Vpp, sa it must not be connected to other signals. It is also prohibited to
use the 21 pin asa Vpp independently. This pin may be used as a line reinforcing Vpp-
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= DOT MATRIX LCD DRIVER - MSM5839B

BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Limits Unit
Supply voltage {1} VDD Ta = 25°C -03~6 v
Vpp — VEg™! Ta=25C 0~18 v
Supply voltage (2) "1 o
vop — VEE#*2 Ta=25¢C 0~18 v
Input voltage Vi Ty = 25°C —-0.3~Vpp + 0.3 v
Storage temperature Tstg - —58 ~ +150 °c

1:Vpp > Vz>Vi> VEE

*2 : When a series resistance of more than 47§)is connected as shown below.

Vop V)
VpD-VEE +V
Vi
MSM5839BGS
VEE
Vss RS2 4712

-
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a DOT MATRIX LCD DRIVER - MSM5839B =

OPERATING RANGE

Parameter Symbol Condition Limit Unit
Supply voltage {1} VDD - 45~55 Vv
Vpp - Vee*! - 8~16 Vv
Supply voltage {2} 1
VDD - VEE.2 - 8~18 '
Operating temperature Top - -20~+8% °c

*1:Vpp > V2 >V3 > VEE

*2 : When a series resistance of more than 47§)is connected as shown below.

VbD T
V: - Vpp-VEE
Y

v, L
MSM5839BGS
VEE
-V

v
55 RS >47{}

.

D.C. CHARACTERISTICS
(VDD = 5V * 10%, T, = ~20 ~ +85°C)

Parameter Symboi Condition MIN Tye MAX Unit
“H’* input voltage V™1 _— 0.8Vpp - - v
“L" input voltage Vi1 — - - 0.2vVpp v
“H' input current hr* ViIH = VDD - - 1 A
“L' input current ™1 VL= 0V - - -1 HA
“H'' output voltage Vonr“2 Ig=-0.4mA Vpp - 04 - — A
“L" output voltage VoL*2 Igp = 0.4mA - - 0.4 v
ON resistance RoN“4 Vop - VeE = 10V 35 7 19/

VN — Vol=025v"3 -

Cutrent consumption DD cP=be — — 100 MA

Vpp — VEg = 18V No load

*1: LOAD, CP, Ol,, Dly,, DF

*2: DOzo, 0040

*3:VN=Vpp ~VEe. V) = %(VDD —VEgh Vi = %WDD - Veg!
*4 : Applicable to Oy ~ Oy
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=2 DOT MATRIX LCD DRIVER - MSM5839B »

SWITCHING CHARACTERISTICS

Parameter Symbol Condition MIN TYP MAX Unit
t
“H", L' propagation delay time PLH — — - 250 ns
tPHL
Max. ctock frequency fop DUTY = 50% 33 - - MHz
Clock pulse width tW{CP) — 125 - - ns
LOAD pulse width twi(L) — 125 - - ns
Data setup time DI = CP tsetup — 50 - - ns
CP —+ LOAD time toL — 250 - - ns
LOAD —> CP time tLe — 0 - - ns
OATA hold time DI = CP thold — 50 - - ns
CP Rising/Falling time te(CP) _ ~ - 50 ns
t(CP)
LOAD Rising/Falli i triL) — -
g/Falling time - 1 Hs
(L)
Y{CP) 1 (CP)
Tw(CPI /
08V '8
D a8VpD
0.2Vpp
cp N 02VpD /_\
¥ thold tsetup thold
0.8VpD 830
0.2
Dt,, Bly, 0 2Vop VDD
PLH
PHL
)( 0.8VpD X
0.2v
DO, D046 k_ - 0D
L fiL)
nce
Q.2v
LOAD DD . | 0.2vpD
% wiL)
YL
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PIN DESCRIPTION

D1,
The 1st ~ 20th data from the LCD controlier LSI
is mput to shift register from DI, . (Positive logic)

cpP

Clock pulse input pin for the two 20-bit shift regis-
ter. The data is shifted in the two 20-bit shift register at
the falling edge of the clock pulse. A data setup time
(tserup) and data hold time {theig) @re required each between
Dl,, DI, and CP.

DO,

The 20th bit of shift register contents is output
from DO3g synchronized with the clock pulse.
By connecting DO,y with Dlj, two 20-bit shift
registers are connected and becomes 40-bit shift
register.

D1y,

The 21st ~ 40th data from the LCD controller LS|
15 input to shift register from Dl;,. By connecting
DO,y with DIy, wwo 20-bit shift registers are
connected and becomes 40-bit shift register.

DO,

The 40th bit of shift register contents is output
from DOQOgq synchronized with the clock pulse.
By connecting D04 with next MSM5839BGS's
Oly, this LSt is applicable to a wide screen LCD.
Refer to the sample application circuit.

DF
Alternate signal input pin for LCD driving waveform.

VpplVi), Vss
Supply voltage pin. Vpp should be 4.9 ~ 5.5V,
Vgg is a ground pin (Vgg = OV).

® V) (Vpp), V2. V3, VEE (V4]
Bias supply voltage pin 10 drnive the LCD. Bias
voltage divided by the resistance is usually used
as supply voltage source.

® LOAD

The signal for latching the shift register contents
15 input from this pin,

When LOAD pin is set at "H’", the shift register
contents are transferred to 40-bit 4-level driver.
When LOAD pin is set at L', the last display
output data (O, ™~ Q4ug), which was transferred
when LOAD pin was at “'"H’", is held.

® 0, ~04

Display data output pins which correspond to
each data bit in the latch,

One of Vpp. Vi, V3 or VEE is selected as a display
driving voitage source according to the combination
of latched data level and DF signal.

These pins should be connected to the SEGMENT
side of the LCD panel. Refer 1o the truth table

below.
Latched data DF Display data output level

H v {(Vq)

W EE V4
L VDD
H \'

L 3
L v,
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TIMING CHART
1/64 duty, 1/9 bias
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TYPICAL APPLICATION CIRCUIT

1/64 duty, 1/9 bias
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