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LH 5 02 1 B/LH 502 If.gID Dot Matrix Driver

M Description B Pin Connections

LH5021B/LH5022 is an LCD driver LSI which
can receive either serial input data or parallel in-
put data. In case of the serial input mode, it can
be connected in series. It converts character pat-
tern data input to parallel data output with 80-bit
latch circuit and provides character pattern wave-
forms output in accordance with mode select signal.

M Features

1. CMOS process
2. 80-LCD driver circuit
3. 4 functions selectable as follows
(a) Segment signal drivers on the serial input
mode
(b) Segment signal drivers with the chip-
selectable function on the serial input mode
(c) Segment signal drivers with the chip-
selectable function on the parallel input mode
(d) Common signal drives on the serial input mode
4. Auto count function ; in a chip selected state,
counts 80 input data automatically and stops
the internal clock CL:
. Power supply voltage : —5V (TYP.)
6. Display voltage
LH5021B: —17V (TYP),
LH5022 : —24V (TYP)
7. 100-pin quad-flat package
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LCD Dot Matrix Driver LSI LH5021B/LH5022
Bl Block Diagram '
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Pin name Name 1/0 Functions
Vob For logic circuit (—5V)
Ve Power supply 1 For liquid crystal drive circuit (LH5021A: —17V, LH5022; —24V)
Vss ) GND
Vi, Vy4 Segment output voltage supply I Durling non-select, however Vgs>V3>V > Veg
Y;-Yao Segment output 0 .
CL, For data latch  *It must be applied when 4 times the shift clock
Clock - I .
CL, . For data shift
FCS PS Mode Chip select | DO out.
Low Low 1-bit serial if\put No Yes
segment driver
Low High 4-bit parallel. input Yes High
segment driver
High Low 1-bit serial lflpll'. Yes High
segment driver
High | High | Commnn driver No | Yes
(serial input)
FCS, PS Mode select I Note 1: In the serial input mode, data is supplied from
the DI, pin.
Note 2: The relationship between data input during 4-bit
parallel input and the Y output is as follows.
«DI, 1Yy, Ys, Yo, Yoz, Yo7
* DIz ¢ Y3, Ye, Y10, " Yoa, Y7s
* Dl . Y3, Yo, Yiy, * Yo, Yoo
* Dly 2 Yy, Ya, Yia,*** Y76, Yao
Note 3: When used as a comon driver, the clock used for
transfer is input to the CL; pin. CL; is internally
fixed.
Note 4: To minimize current consumption, it is necessary
to fix unused input pins to the same level as the
VSS pm or the VDD pln
Common signal drive mode Segment signal drive mode
y Liquid crystal drive waveform I Latch data M |Y out.[[ Latch data M |Y out.
AC conversion signal input Low Low | Vs Low Low | Vs
(non-display) | High | V4 ]{(non-display){ High | V,
High Low | GND High Low | Veg
(display) | High | Vee (display) | High | GND
When used with a common driver and in the serial input
DI,-Dl, Display data input I mode, supply the data to the DI, pin, In this case, it is
necessary to fix DI, —DI, to the Vgg level or the Vpp level.
DO Serial data output 0 When used in the chip select mode, it becomes high level.
EI For chip select 1 Used only in the chip select mode.
EO O  |(1) The (CL, * CLj) timing causes EO to become low level.

(2) After (1), the device is set to the select mode by inputting
a high signal to El, and the input data is read in accord-
ing to the timing of the fall of CL,.

(3) When 80 items of input data (equivalent to 80 CL; clock
cycles in the serial mode or 20 CL, clack cycles in the
4-bit parallel mode) have been read in, EQ automatically
becomes high level and data read in is terminated. EO is
reset 1.5 cycles later.
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Pin name

Name

1/0 ) Functions

(4) When two or more devices are used in the chip select
mode, EO of the first stage and EI of the second stage are
connected and used.

1. EO of all devices connected is reset by (1) and goes
to the non-select condition and waits for EI input.

2. When a high signal is applied to EI of the initial de-
vice in the cascade connection, this device performs
the operations in (2) and (3).

3. Connecting EO of the initial devices to EI of the next
devices causes the devices perform the operations in_
(2) and (3) after the initial device. This operation is
repeated in the same manner for all subsequent de-
vices.

In the non-select condition, the shift clock CL; stops in-

ternally, so power consumption becomes extremely small.

B Absolute Maximum Ratings

Parameter Symbol LHSQZIB LHS(?ZZ Unit |Note
Ratings Ratings

Applied voltage (logic) Vob —7 to +0.3 —7to +0.3 \'4 1
Applied voltage

(Liquid crystal drive circuit) Vee —20to +0.3 —.30 to +0.3 v 1
Input voltage (logic) Vv | Vop—0.3to +0.3|Vpp—0.3 to +0.3 \' 1
Operating temperature Topr —~20 to +70 —20 to +70 T

Storage temperature Tag | —55fo +150 —55 to +150 T

Note 1: The maximum applicable voltage on any pin with respect to Vgs.

M DC characteristics

LH5021B (Vss=0V, Vpp=—5V+10%, Vgg=—1721V, Ta=—20 to +70TC)
Paramenter Symbol Conditions MIN. TYP. | MAX. Unit
Input “Low” voltage Vi 0.8Vpp \'4
Input “High" voltage VIH 0. ZVDD \4
Output “Low” voltage Vo | Ior=0.4mA V+0.4 \'4
Output “High” voltage Vou | Ion=0.4mA —0.4 - \'4
Voltage drop between Vi-Yi Vb1 | Apply 0.2mA to one of Y;-Ygo 1.1 \'4
Voltage drop between Vi-Yi Vpz | Apply 0.2mA to each of Y;-Yg 1.5 \'s
Input leakage current | 1 | 1.0 rA
Output leakage current Lo | 10.0 rA
Current consurnption for . .
logic unit Itoc | Logic clock : 3.3 MHz 2.2 6.0 mA
SHARP
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VSS=0V, VDD=_4-5 to —~5.5V, VEE= —21to _27V,

LH5022 A\Va=—25't0 —55V, V;=—165 to —23.5V, Ta=—20 to +70°C,
Paramenter Symbol Conditions MIN. TYP. | MAX. Unit
Input “Low” voltage Vi : i . 0.8Vpp \i
Input “High" voltage Viu 0.2Vpp \4
Output “Low” voltage VoL 1. =0.4mA Vop+0.4 \'
Output “High” voltage Vou | lon=0.dmA —0.4 \'
Apply 0.5mA to one of Y;-Yg
Voltage drop between V;-Y; Vb1 Va=2/12Veg, Vo=10/12Ves 1.0 \'
Apply 0.08mA to each of Y;-Yg
Y .
Voltage drop between V;-Y; Vo2 Vo= 212Vee, Vo=10/12Vee 1.5 A%
Input leakage current 11 | 1.0 | #~A
Output leakage current 110 | 10.0 | #A
. Logic clock : 3.3 MHz 5.0 mA
Z:rll:li T::;: umption Itoc | 1-bit serial transfer : 3.3MHz -
&t 4-bit parallel transfer: 2,0MHz 10.0 mA
Vss=0V, Vpp=—4.5to —5.5V, Vpp=—15to —24V,
LH5022 Vi=—5 to +L5V, V,=~1L5 to —21V, Ta=—20 to +70°
Paramenter Symbol Conditions MIN. TYP. MAX. Unit
Input “Low” voltage Vio 0.8Vpp )
Input “High” voltage Vi 0.2Vpp \'i
Output “Low” voltage Voo | Ion=0.4mA Vpp+0.4 \'
Output “High” voltage Vou | lIou=0.4mA —0.4 \A
Apply 0.35mA to one of Y;-Yg,
Vi-Y .
Voltage drop between V,-Y; Vb1 Vam2/12Vep, Vo=10/12Veg 1.0 \'4
Apply 0.06mA to each of Y;-Ygg
Voltage drop between V,-Y; Yuz V3=2/12Vgg, V,=10/12Vgg 1.5 v
Input leakage current | Iy | 1.0 1A
Output leakage current [ Lo | i 10.0 rA
. Logic clock : 3.3 MHz 5.0 mA
t 2
fCurlrer? COI.lts umption ILog | 1-bit serial transfer : 3.3MHz
or fogic unt 4-bit parallel transfer : 2.0MHz 100 | mA
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M AC Characteristics

(1) 1-bit Serial Input Segment Driver (PS=FCS="“Low") (Vop=—5V£10%, Vss=0V, Ta=—20to +70C)

Parameter Symbol Conditions™*! MIN. MAX. Unit Applicable pins
Clook frequency . te 300 ns CL,
Clock “High” width tewn 130 ns CL,
Clock “Low” width tewt 130 ns CLy, CL,
Data setup time tsy 70" ns DI,
Data hold time - ty 50 ns DI,
QOutput delay tp CL=15pF 230 ns DO
Latch clock “High” width towi 130 | *3 ns CL,
Clock margin time

L -

(from CL; | to CL, }) teiz 20 ns CL,, CL,
Clock margin time *2
(from CLy § to CL, }) ezt 200 ns | CLiCl
Clock margin time ) _ i
(from CLyt to CL; 1) trz1 20 ns CLy, CL,
Clock 1, | time ter 50 ns CL4, CL,
Overlap time of tov 130 ns CL,, CL,

CL; “Low” and CL, “High”

Test conditions . ’

Input frequency : 0.8Vpp, 0.2Vpp; Input reference level : 0.8Vpp, 0.2Vpp: Output reference level : 0.2Vpp, 0.8Vgp
*1 LHS021B © Vgg=—17V+1V, LH5022 : Vgg=—24V+3V ' |
#2 Interal shift register valid time

*3 L5tc—terz—tpar—3fcr

Ilﬁlllall

. tewL-»
CL. —d'z ' / \_5;__/ SL_/
ter tewH -»e-tcT .
DIh 4 >
ltsu |ty
DO Valid x
«tn—"
tov
tLwh tp21 tcr tcr
itc21 itciz
CL . N
! E re————f | WH ]

of

SC
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(2) 4-bit Input Segment Driver (PS="High", FCS="Low”) (Vpp=—5V+10%, Vss=0V, Ta=~20 to +70T)

Parameter Symbol Conditions *! MIN. MAX. Unit Applicable pins
Clock frequency te 500 ns CL, )
Clock “High” width tocwn 230 ns CL,
Clock “Low” width tewr 230 ns CL,;, CL,
Data setup time tsu 70 ns | DI, Dl,, DI, Di,, EI
Data hold time ty 50 ns DI,, DI,, DI, DI,, EI
Qutput delay tp CL=15pF 230 ns EO
Latch clock “High” width tLwi 130 *3 ns CLy
Clock margin time

20

(from CL; § to CLy §) forz ps | ChyCLe
Clock margin time *2
(from CL; § to CL; }) tezr 200 ns CLy, CLe
Clock margin time
(from CL, t to CL; 1) trzy 20 s | CLyCL
Clock t, | time ter 50 ns CL,, CL,
Overlap time of . :
CL; “Low” and CL, “High” tov 130 ns CL,, CL,

Test conditions

Input frequency : 0.8Vpp, 0.2Vpp:

*1 LHS021B : Vgg=—17V£1V, LH5022 : Vgg=—24V£3V

*2 [Internal shift register valid time

*3 1.5tc_'t<;12_tp21 _3tc1-

Input reference level : 0.8Vpp, 0.2Vpy;  Output reference level : 0.2Vpp, 0.8Vpp

r-tcm_a
CL2 \ fgt gL__./—\—-—-
ter
K
DIL,-DI, :
T
EI ¢ [ ]
tse tn tr21 tC:/ tezt P tere
CL:1 / T
tLwH
tp to K
Yi-Yeo
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(3) Common Driver (PS=“Low", FCS="High") (Vpp=—5V£10%, Vss=0V, Ta=~20 to +70C)
' Parameter Symbol | Conditions®*! - | MIN. | MAX. | Unit Applicable pins
Clock frequency te 1000 ns CL,
Clock “High” width tewn 130 ns CL,
Clock “Low” width tewr 830 ns CL,
: Data setup time tsu 70 ns DI,
Data hold time ty 50 ] ns DI,
Output delay tp CL.=15pF 500 ns DO
Clock 1, | time tor : 50 ns CL,

Test conditions
Input frequency : 0.8Vpp, 0.2Vyp; Input reference level : 0.8Vpp, 0.2Vpp; Output reference level : 0.8Vpp, 0.2Vyp

*1 LH5021B : Vgg=—17V£1V, LH5022  Vge=—24V+£3V

tewL

CL: E
ter re——tcwH ter
bI, ; < _—

Ilmll

DO Valid X

l<—tp

Yi-Yeo X 7
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LSE ol 8180798 0001194 1..
LH5021 B/LH5022

High")
(Vpp=—08YV£10%, Vgs=0V, Ta=—20to +70C)

T-51-17

Parameter Symbol Conditions ™! MIN. MAX. Unit Applicable pins

. Clock frequency tc 380 | ns CL,
Clock “High” width tewn 170 ns CL,
Clock “Low” width tewL 170 ns CL,, CL,
Data setup time tsu 70 ns DI,, EI
Data hold time tu 50 ns DI;, EI
Qutput delay tp C.=15pF 230 ns EO

e LH5021B 140

Latch clock “High” width twh LH5022 130 *3 ns CL;
Clock margin time .

. 20
(from CL; ! to CL, §) tciz2 ns CL,, CL,
Clock margin time *2
(from CLy } toCL }) ezt 200 ns | Cli Cl
Clock margin time

2

{from CL, 1 to CL; 1) te21 0 ns CL,, CL,
Clock {1, | time tor 50 ns CL,, CL,
Overlap time of
CLg “Low” and CLI “High" tov 130 ns CLl) CL2

Test conditions
Input frequency : 0.8Vpp, 0.2Vpp:

*1 LHS5021B : Vgg=—17V1V, LH5022 : Vgg=—24V

%2 Internal shift register valid time
%3 Lbtc—tcia—tpa —3ter

Input reference level ; 0.8Vpp, 0.2Vpp:  Output reference level : 0.2Vpp, 0.8Vpp

fee- t CWL - .
CL: % \ T 'Qa_/_ﬁt
tcr
DI E
tu
EI ‘
t;; ?; tpzxatcf/ tea tcr teie
CLa .
7 1t LWH
EO “ ?
to k tp tp
X X_
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M System Configuration Example : T-51-17
(1) 1-bit serial input segument driver and common driver
Voo
Shift clock
Latch clock 1 1 M |
CLi CL; PS FCS CL, CL: PS FCS CLi CL: PS FCS
Segment data D Lus0218 DO DL (H50218 DO .
- Voo ~—pL-DL, %02 | v <py,pr, 9022 | v oo <DL-DI, LH5022
v Y Y, " Ya Y1 Y, Yso Y.Y, Yso
Common data I tD EOU I I - [ | -------- | l _______
DL - D'Iz Y

1CL: DI, Y2

LH5021B
GND PS  LH5022

1T FCS
DO Yso
[ ) tVDp ~ Liquid crystal panel

==

Dlz D|Iz Yl —
—CL. pl, Y:—

LH50218
LH5022

1
I
|
|
PS !
—FCS !

Yo

(2) 1-bit chip select segument driver and common driver

Voo GND
Segment data - -
Shift clock 1
Latch clock t 1 | 1
L CLi CL: PS FCS LI CLi CL. PS FC§ L DICLl CL: PS FCS
DIy LH50218 DI LH50218 ! LH5021B
Voo =—{DI;- DI, LH5022 Voo ={DI,- DI, LH5022  ¥Vpp<—DL-DIi  LH5022
’ 81;)]) ‘EIYle YaoEC E[Yle YMEO T EIYle Yao
Common data .————-—l t l | ______ l I L ______ [ [ I’ ______ I
D Diz vy, |—] .
Hote o, v
1
LH50218 i
GND LH5022 |
HFCs i
DO Yeo |—1
LV DD . Liquid crystal panel
DL p1, v,
bl | ey
CL, DI, Y2 :
LH50218 i
b—Jps  LH5022 |
—rcs !
Yoo —
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(3) 4-bit paralle! input segument driver and common driver
GND Vpp
B}l I
2 Jp—
Segment data- DI; o—
DI, ]
Shift clock h
Latch clock L n )
[ CLCLe PSRCS [OiCLCLz BSFCS piCTict: PSFCS
—Dl:  [H5021B DI LH50218 —Pl:  1us0218
Pl 5002 —DIs (5012 Dls  (H5022
DI, B0 DL, IDI
Ci data e— Voo GND={Ely,y, Yo Ely, v, Yao Ely, v, Yan
ommoncatas—— ] 4 [ I === I [T
DL Dllz Y.}
HC: DL Yo
]
e |
GND : ]
FCS I
DO Yao F—
l ’ Liquid crystal panel
D
= [ DL Y
1
LH50218 d
|, LH5022 E
—]FCsS
Yoo —
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