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B Description
The LH5023B is an 80-output LCD segment driv-

B Features

1.

CMOS process

Ilﬁfl'lll

er with right directional shifting system, fabricated 2. 4-bit parallel input segment driver with a chip
using CMOS process. This LSI receives the display select
-pattern input and converts it into 4-bit parallel output 3. In a chip select mode, internal CL; is stopped ~
data through an 80-stage latch circuit. Then, de- automatically after 80 bits of data have been in-
pending on whether the data is “1” or “0”, the wave- put
form of display or non-display is output. 4. Low power consumption
The LH5023B has a chip select function which 5. Package: Film (97 pads)
allows the shift clock CL, to be internally inhibited in
non-select mode.
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B Biock Diagram
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M Pad Function

Pad name |° I/O : Function
Vbb Logic power supply. (—5V)
Vee LCD drive power supply. (—24V)
Vss GND (0V). (Common to both LCD and logic circuit.)
VoV, Output voltage supply for the LCD driver circuits.
aTe Vss > Vs > Vy > Vg
Y;-Yao 0 LCD drive output.
CL; I Data latch clock. (This must be given at twice four of shift clock.)
CL, I Data shift clock.
FCS I Mode select pins for 4-bit parallel segment driver.
PS I Connect FCS to Vpp, and PS to Vgs.
Then, chip select is to be enabled and DO output to be Vsg level.
« The relationship between the 4-bit parallel input data and the Y output pins is as follows:
DI;: Yy, Y5 Yo, cvooe Y3, Yo7
DL: Yz, Y6 Yigr =ooo* Y74, Y7g
Dls: Y3, Yz, Yyy, oo Y5 Yoo
Dl Yy, Ya, Yig, oooeer Y76 Yeo
« The pins not to be used must be fixed at the same level as Vgg pin or Vpp pin for reducmg current
consumption. _=
LCD driver waveform alternating signal input pin. 3 =
Latch data M YOUT E
. L Vs ———
M I Low No-display H v,
High display II:I (‘;,1:3
i D1:1-Dig 1 Display data input pins
! EI I This is only used in chip select mode.
: EO 0 The basic functions are as follows.

(1) EO is low during CLIXCLz
(2) After (1) by making EI high, the device goes the select state and the input data is read in on clock
CL; | . Input data is shifted synchronizing with CLj.
(3) After 80 input datas have been read in, EO automatically goes high, and data input is completed.
In serial input mode 80 datas are needed. In 4-bit parallel mode 20 datas are needed.
(4) When more than two devices are used in chip select mode, EO and EI must be connected.
(a) By (1) EO of all the connected devices are reset, and they go non-select state and wait EL
(b) When the first device EI of the connected devices is high, this device operates (2) and (3).
(c) After (b) by connecting EO of the first and EI of the next, next device operates (2) and (3),
and the following devices operate as same.
In non-select mode clock CL, is stopped internally, so that power consumption is a little.
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M Connection-Diagram of LCD Drive Power
R:

1 Vs

1T
: Y Lhsoz23s

Vs

I
i
%

> VEE

LCD drive power

Note: Be sure to apply 560 to 100 of a resistor to the LCD drive power supply.

SHARP
78

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SHARP ELEK/ MELEC D1V

Dot Matrix LCD Segment Driver LSI -
——______——_';*T- 5 1 = 1 7

1SE D l 8180798 0001201 sl

LH5023B
¥ an——

M Absolute Maximum Ratings

Parameter Symbol Rating Unit
Applied voltage* (logic circuit) Vob +0.3 to —7.0 \4
Applied voltage™ _

(LCD drive circuit) Veg .| +0.3to —29.0 \'4
Input voltage ™ (logic circuit) Vi +0.3 to Vpp—0.3] V
Operating temperature Topr —20 to +70 T
Storage temperature Tatg —55 to +150 T

% The maximum applicable voltage on any pin with respect to Vss.

M DC Characteristics )
(Vss=0V, Vpp=—5V+0.5V, Veg=—24V+£3V, V3=—2.5V to —5.5V, V,=—16.5V to —23.5V, Ta=—20T to +70C)

Parameter Symbol Conditions MIN. MAX, Unit

Input “Low” voltage Vi . 0.8XVpp \4

Input “High” voltage : Vi 0.2XVpp \'4

Output “Low” voltage VoL | Ior=0.4mA Vpp+0.4 \'

Output “High” voltage . Vou | Ioy=0.4mA —0.4 \4
0.5mA into of the pins Y, through Yg,

Voltage drop between V;-Y; Vo Va=2/12Vge, Vi=10/12Vp 1.0 A"
0.08mA into each of pins Y, through Ygq

Voltage drop between V;-Y; Vb2 Va=2/12Veg, Va=10/12Vgg 1.5 \'

Input leakage current | TIL | . 1.0 #A

QOutput leakage current [ILg | . 10.0 rA

Logic circuit current N

consumption Ioc | Frequency 3MHz 10.0 mA

(Vss=0V, Vpp=—5V£0.5V, Vge=—15V to —24V, V3=—1.5V to —5V, V,=—11.5V to —21V, Ta=—20TC to +70C)

Parameter Symbol Conditions MIN. MAX. Unit

Input “Low” voltage ViL 0.8Vpp .V

Input “High” voltage Viu 0.2Vpp \4

Output “Low” voltage Voo | Ior=0.4mA Vpp+0.4 \'4

Output “High” voltage Vou | Ioy=0.4mA —0.4 \
0.35mA into of the pins Y, through Yg,

Voltage drop between V;-Y; Vo1 Vy=2/12Vee, V4=10/12Vgg 1.0 v
0.06mA into each of pins Y; through Ygq y

Voltage drop between V-Y; Vp2 Va=2/12Vig, V,=10/12Vgs 1.5 \'

Input leakage current [ I | 1.0 rA

Output leakage current | Io | 10.0 rA

Logic circuit current .

consumption Itoc | Frequency 3MHz, 4-bxt parallel transfer 10.0 . mA

B Precaution

[

(1) Care required when power ON and
power OFF

Since the LCD drive voltage of this LSI is high,
care must be taken not to give a permanent damage
to the device due to a large current that flows in it,
that may be caused by applying a voltage to the pow-
er supply for the LCD drive while the power supply
for the logic is in a floating state.

Therefore, in turning the power ON, the power
for the LCD drive should be turned ON after, or

SHARP

simultaneously with, the power for the logic ON.

In addition, in turning the power OFF, the power
for the logic should be turned OFF after, or simul-
taneously with, the power for the LCD drive OFF.

(2) Interface with other LSP's

Since the power for the logic of this LSI employs a
negative voltage, take care of the polarity of the
power supply in inferfacing this device with other
LSI’s.
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B AC Characteristics

4-bit parallel segment driver (PS="High”, FCS=

“Low;’)

,Tf5151f

15E D I_alauﬂa oogu202 .7 I

LH5023B
w7 7 4

(Vss=0V, Vpp=—5V+0.5V, Vgg=—24V£3V, Ta=—20C to +70C)
Parameter Symbol Conditions MIN. MAX. Unit Applicable pin
Clock cycle tc 330 ns CL,
Clock “High” width tewn 145 ns CL,
Clock “Low” width tewe 145 ns CL,, CL,
Data setup time tsu 70 ns D1,,DI,,DI5, DI, EI
Data hold time ty 50 ns DI,;,DI,,DI5, DI, El
Output delay time tp C,=15pF 230 ns EO
Latch clock “High” width trwn 130 *2 ns CL;
Clock allowance time .
(from CLy } to CL, 1) terz 0 ps | CluCLe
Clock allowance time
(from CL, ! to CL, })*? tear 100 ns | CLwCL.
Clock allowance time
(from CL, 1 to CL, 1) tpa1 20 ns CL,,CL;
Clock time ter 50 ns CL,,CL,
Overlap time of CL; “Low”
and CL, “High” tov 80 ns | CLyCLe
[Test condition]
Input amplitude: 0.8V X Vpp, 0.2VXVpp
Input decision level: 0.8V XVpp, 0.2VXVpp
Output decision level: 0.8V XVpp, 0.2VXVpp
% 1: Internal shift register setup time
#2: 1.5tc—tcl2—tp21—3tcr
M Timing Diagram
Zc kr——tcm—ﬂz \ ? ;
CLa teT ' tcwH ter
DIy to DI4 2 X
\ '
tsu tH !
EI tov 4 >
tsu  t tom _4 e ter
tTwH —= f=—tcT
teT ol ,«/ tcar
ClLa — Z T tLwH: Sk
EO , ﬁ&
35— : ]
to to tp
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W System Configuration Example
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