SHARP

LH1531/M

LH1531/M

DESCRIPTION }
The LH1531/M is a 64-output common driver
LSi suitable for driving middle or small size dot
matrix LCD panels used in electronic organizer or
PDA or pager. When combined with the LH1554
segment driver, a low power consuming LCD
panel can be composed. Data input/output pins
are bidirectional, four data shift directions are
pin-selectable.

FEATURES
® Supply voltage for LCD drive
: +100 to +300 V
@ Number of LCD drive outputs : 64-output
® Supply voltage for the logic system
: +25to0 +55 V
® Low power consumption
Low output impedance
Shift clock frequency
: 1.0 MHz (Max.) (Vpb=+5 V £10%)
0.5 MHz (Max.) (Vob=+25 to +4.5 V)

PIN CONNECTIONS

64-Output LCD Common Driver LSI

Built-in 64-bit bidirectional shift register (di-
visible into 32-bit X 2)

Shift register circuit reset function when
DISPOFF active

Available in a Single mode (64-bit shift regis-
ter) or in a Dual mode (32-bit shift register x 2)

O O1 — Oea Single mode
@ Osa — O Single mode
® 01 — 032 O3 — Os4 Dual mode

@ Os4 — 033, Oz2 — O1
CMOS silicon gate process
Supports-high resolution LCD panel when
combined with the LH1554 segment driver
Packages :

LH1531 : Chip(84-PAD)

LH15831M : 100-pin QFP(QFP0O100-P-1420)

Dual mode

100-PIN QFP

TOP VIEW
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;ln the absence of

fon by device

sheets, SHARP takes no responsibility for any defects that occur in equipment using any of SHARP’s devices, shown in catalogs, I 499

data books, efc. Contact SHARP in order to obtain the latest version of the device specification sheets befure using any SHARP's device.”
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SHARP

BLOCK DIAGRAM

8

Vir ViL
64-BITS 4-LEVEL DRIVER

Var @ VaL

Vsr (72 64 59) VsL

LEVEL
SHIFTER

64-BITS LEVEL SHIFTER

64-BITS SHIFT REGISTER

TEST CIRCUIT

CONTROL LOGIC

&

\Z/
TEST=

TEST1

NOTE :
Pin numbers apply to 100-pin QFP.

CK SHL MODE

Voo Vss

LH1531/M

FUNCTIONAL OPERATIONS OF EACH BLOCK

BLOCK FUNCTION

Shift Register Shifts data from the data input pin on the falling edge of the CK signal, based on the
o8 data shift direction and mode setting received from the control logic block.

Level Shifter The logic voltage signal is level shifted to the LCD drive voltage level, and outputs to the

driver block.

4-Level Driver

Drives the LCD drive output pins from the shift register data, selecting one of 4 levels (Vo,
V1, Va, Vs) based on the FR and DISPOFF signals.

Controls the shift register's direction of data shift and mode setting in response o a SHL

Control Logic and MODE signal input.
Test Circuit The circuit for the test. During normal operation, it doesn’t act.
500 BN 8180798 001L40kLl 299 HM
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SHARP

LH1531/M

PIN DESCRIPTION

PIN NO. SYMBOL 1/0 DESCRIPTION
1 Oz1 o LCD drive output
2 NC -
3-13 Q22-Qa2 (e} LCD drive output
14 - 17 NC -
i8 - 28 033-04a3 o LCD drive output
29 NC -
30 Q4a o] LCD drive output
31 NC -
32 - 40 Qa5-0s53 (o] LCD drive output
41 NC -
42 - 50 054-Os2 (o] LCD drive output
51 NC -
52, 63 Oes, Os4 0 LCD drive output
54, 55 NC -
56 VoL - Power supply for LCD drive
57 Vio - Power supply for LCD drive
58 VaL - Power supply for LCD drive
59 VsL - Power supply for LCD drive
60 Vss - Ground (0 V)
61 TEST1 | Test mode selection input
62 TEST2 | Test mode selection input
63 DIOz 1/0 Data input/output for shift register
64 FR | AC-converting signal input for LCD drive waveform
65 DISPOFF 1 Control input for deselect output level
66 SHL | Shift direction selection for shift register
67 MODE | Mode selection input
68 DMIN | Dual mode data input
69 CK I Shift clock input for shift register
70 DIO1 1/0 Data input/output for shift register
71 Voo - Power supply for logic system (+2.5 to +5.5 V)
72 Vsr — Power supply for LCD drive
73 Var - Power supply for LCD drive
74 ViR - Power supply for LCD drive
75 Vor — Power supply for LCD drive
76, 77 NC -
78, 79 O1, O2 (e} LCD drive output
80 NC -
81 - 89 Q3-011 o] LCD drive output
90 NC -
91 - 99 012-Oz20 (o} LCD drive output
100 NC -

NOTE : Pin numbers apply to 100-pin QFP.
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SHARP LH1531/M

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL APPLICABLE PINS RATING UNIT | NOTE
Supply voltage (1) Vop Voo —-03 to +7.0 \Y
Vo VoL, Vor —0.3 to +32.0 \")
Vi Vi, ViR —03 to Vo+0.3 v
Supply voltage (2) Va Ve, Van —03 to Vo+03 v | 1,2
Vs VsL, Vsr —-0.3 to Vo+0.3 \%
DIO1, DIO2, DMIN, SHL
Input voitage Vi . —0.3 to Voo+0.3 \'%
MODE, CK, FR, DISPOFF
Storage temperature Tstg —45 to +125 °C
NOTES :
1. Ta=25C
2. The maximum applicable voltage on any pin with respect to Vss (0 V).
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL APPLICABLE PINS MIN. TYP. | MAX. | UNIT | NOTE
1 Supply voltage (1) Voo Voo +2.5 +55 \4 12
Supply voltage (2) Vo VoL, Vor +10.0 +30.0 Y !
Operating temperature Topr -20 +85 °C
NOTES :

1. Ensure that voltages are set such that Vss <Vs<Vas<Vi<Vo.
2. The applicable voltage on any pin with respect to Vss (0 V).

502 B 3180798 00L40L3 Ob1 BN
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SHARP LH1531/M

DC CHARACTERISTICS
(Vss=V5=0 V, Vop=+2.6 to +5.5 V, Vo=+10.0 to +30.0 V, Ta=—20 to +85%C)

PARAMETER SYMBOL| CONDITIONS APPLICABLE PINS MIN. TYP. MAX. UNIT | NOTE
Inout volta Vin DIO1, DOz, CK, DMIN 0.8Voo v
U ge Vi SHL, FR, DISPOFF, MODE 02von | v
VoH loH=—0.4 mA Voo —0.4 \
Output voltage DIO1, DIO2
VoL loL=+0.4 mA +0.4 Vv
CK, SHL FR DISPOFF
<VI< '
Input leakage current Iu Vss<Vi<Vop DMIN, MODE +10.0 zA
/O leakage leak o | Vss<Vi<Voo DIO1, DIOz +100 | xA
current
Vo=+30V 1.0
Output resistance Ron [_AV°N| 01-Oea kQ
=05 V|Vo=+20 V 15
Stand-by current IsTe Vss 50 uA 1
Supod t () | Voo=+3.0 V v 30.0 A
Ui curren D oD
il Voo=+50 V s00 | “ ) &
Suoaf . | Voo=+30 V v 60.0 R =
Ui curren o o
PRy Voo=+50 V 1000 | * a
D=
NOTES : 2
1. Voo=+5.0 V, Vo=+30.0 V, VH=VDD, ViL=Vss. (7]
2. Voo=+5.0 V, Vo= +30.0 V, fck=10.2 kHz, frr=80 Hz, case of 1/128 duty operation, no-load. (a]

AC CHARACTERISTICS :
(Vss=Vs=0 V, Vop=+25 to +55 V, Vo=+10.0 to +30.0 V, Ta=—20 to +85%C)

Vop=2.5 to 4.5V |Voo=4.5 to 5.5V
PARAMETER SYMBOL APPLICABE PINS UNIT

MIN. | MAX. { MIN. | MAX.
Shift clock period tex CcK 2000 1000 ns
Shift clock “H" pulse widih twokH 500 250 ns
Data setup time tsu DIO1 200 100 ns
Data hold time tH DIO2 200 100 ns
Input signal rise time tr CK 40 20 ns
Input signal fail time tf 40 20 ns
DISPOFF removal time tsp DISPOEE 100 100 ns
DISPOFF “L" pulse width twoL 1.2 1.2 uS
Qutput delay time (1) * to DIO1, DIO2 400 200 ns
Output delay time (2) * tpd1, ted2 O1 - Oes 24 1.2 u”s
Output delay time (3) * tods 24 1.2 78]

NOTE :
* Condition CL=15 pF
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SHARP LH1531/M

TIMING DIAGRAMS
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504 BN 4180798 001405 934 N

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



SHARP LH1531/M

PIN FUNCTION

SYMBOL FUNCTION
Vop Logic system power supply pin connects to +25 to +5.5V
Vss Ground pin connects to 0 V
Vor, voL Power supply pin for LCD drive voltage bias.
Vm‘ ViL ® Normally, the bias voltage is used, that is set by a resistor divider.
V4R’ VaL @ Ensure that voltages are set such that Vss<Vs<Va<Vi<Vo.
Vsn' Vet ® To further reduce the difference between the output waveforms of LCD drive output
’ pins O1 and Os4, externally connect Vir and Vii (i=0, 1, 4, 5).
DIO+ Bidirectional shift register shift data input/output pin
® Input pin for right shift, output pin for left shift.
DIO2 Bidirectional shift register shift data input/output pin
® Input pin for left shift, output pin for right shift.
cK Bidirectional shift register shift clock pulse input pin

® Data is shifted on the falling edge of tt]e clock pulse.

Bidirectional shift register shift direction selection pin
SHL ® Data is shifted right when set to Vss level “L”, and data is shifted left when set to
Voo level “H”.

Control input pin for output deselect level
® The input signal is level-shifted internally from logic voltage level to LCD drive voltage
level, and controls LCD drive circuit.

® When set to Vss level “L”, the LCD drive output pins (O1-Os4) are set to level Vs.
DISPOFF ® While set to “L”", the contents of the shift register are reset, and data reading is
stopped. When the DISPOFF function is canceled, the driver outputs deselect level (V1
or Va), and the shift data is read on the falling edge of the CK. At this time, if DISP-
OFF removal time (tsp) can not keep regulation (shown in “AC CHARACTERISTICS"),
the Shift data won’t be read cotrectly.

[T
=
<
a
3
o
7]
[=]

AC signal input for LCD drive waveform

@ The input signal is level-shifted internally from logic voltage level to LCD drive voltage
level, and controls LCD drive circuit.

® Normally, inputs a frame inversion signal.

@& The LCD drive output pin’s output voltage level can be set using the shift register out-
put signal and the FR signal. For details, see “TRUTH TABLE”.

FR

Mode select pin
MODE ® When set Vss level “L”, Single Mode operation is selected, when set to Voo fevel "H”,
" Dual Mode operation is selected.

Dual Mode data input pin
DMIN ® According to the data shift direction of the data shift register, data can be input starting
from the 33rd bit.

TEST+ Test Mode select pin
TEST2 ® During normal operation, tie to Vss level “L”.

LCD drive output pins
01-Os4 @ Corresponding directly to each bit of the shift register, one level (Vo, V1, V4, or Vs) is
selected and output.

B 8180798 001u0bk 870 ] 505
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SHARP LH1531/M

TRUTH TABLE (Vss<Vs5< V4 < V1< Vo)
FR LATCH DATA DISPOFF LCD DRIVE OUTPUT VOLTAGE LEVEL (01-Oe4)
L L ' H Va4
L H H Vo
H L H V1
H H H Vs
X X L Vs
NOTES :

®L:Vss(OV),H: Voo (+25 to +55 V), X : Don’t care.

® “Don’t care” should be fixed to “H” or “L”, avoiding floating.

@ There are two kinds of power supply (logic level voltage and LCD drive voltage) for LCD driver.
Please supply regular voltage which assigned by specification for each power pin.

RELATIONSHIP BETWEEN THE DATA 1I/0 PINS AND THE DATA TRANSFER DIRECTION

MODE SHL DIO1 DIO2 DMIN DATA TRANSFER DIRECTION

L L (shift to right) Input Output X O - Qe
(Single) H (shift to left) Output input X Oss — O1
O1 —  QOs2

L (shift to right) Input Output Input
H Q33 — Oes
(Dual) . QOss — Qss

H (shift to left) Output Input Input
Q322 —> O1

NOTES :

®L:Vss(OV),H: Voo (+25 to +56.5 V), X : Don't care.
® “Don’t care” should be fixed to “H"™ or “L", awvoiding floating.

506 ‘B 8180798 00140L7 707 EM
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SHARP LH1531/M

INPUT/OUTPUT CIRCUITS

Voo

EIL Dc {>° input Signal

= Vss (O V) [Applicable pins)
SHL, MODE, DISPOFF
FR, CK, DMIN

Fig. 1 Input Circuit

i é o> "

&
i
=
I————— Control Signat o
[a
Vss (0 V) = Vs OV) >
. Voo g
E? Output Signal a
]I/O}
El;l Control Signal
L Vss (0 V)

[Applicable pins}
DIO1, DIO2

Fig. 2 Input/Output Circuit

Vo . Vi

Control Signal 1 ——| 1 L‘l—— Control Signal 2

B I
Control Signal 3 —Il—] . L‘l— Control Signal 4

1|

Va Vss (O V) Vs

[Applicable pins}
01-Os4

Fig. 3 LCD Drive Output Circuit
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SHARP LH1531/M

CONNECTION EXAMPLES FOR PLURAL COMMON DRIVERS

First Last
O Qes O Osa O1 (o751
L (e
DI DIOr ED'O por 500 po: [ DO
$2258¢€ 588318 ¢K 528858 €K
Vss (Vop)
Vss
Vss
DISPOFF
FR
Fig. 4 Single Mode (Shifting toward right)
FR
DISPOFF
Voo
Vss
Vss (Vob)
CcK i T
oo d Z! n:LL_JI.I.Iz! ELLJLU?:!
E6585° TEF8:5 EEF839
pi—poz2 = ° pios pozZ = “ pios pio-2 = ° pios
QOea [e]] Oes [o]] Qes Os
First Last
Fig. 5 Single Mode (Shifting toward left)
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SHARP ‘ LH1531/M

First 1 Last 1 First 2 Last 2
O1 Osa 01 Os2 Osz Oss O1 Oss
b —pios _ . [§ pio pio _ , [& Dioa DO+ _, ,, [& DiO3
x%g"% x%gd% x%g"%
Se=sE 5868 E 5825 E
oK —t l
Dlz2
Vss (Vob)
Voo
Vss
FR =
c
a
>
Fig. 6 Dual Mode (Shifting toward right) é
7}
o
FR
DISPOFF
Vob
Vss ---
Vss (Voo}
DIz
. I I
[T TR T g rp JWz ¥ (TR TR v
655350 “65335° 6535z °
i —pI0=2 =  pios pio:i2 =  pio poz2 = “ pios
QOsa [o]] Oss Os3 QOz2 O Os4 O1
First 1 Last 1 First 2 Last 2
Fig. 7 Dual Mode (Shifting toward left)
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SHARP

LH1531/M

PRECAUTION

Precaution when connecting or disconnecting
the power

This LSI has a high-voltage LCD driver, so it
may be permanently damaged by a high current
which may flow if a voltage is supplied to the
LCD drive power supply while the logic system
power supply is floating. The detail is as follows.

® When connecting the power supply, connect
the LCD drive power after connecting the logic
system power. Furthermore, when disconnect-
ing the power, disconnect the logic system
power after disconnecting the LCD drive power.
® We recommend you connecting the serial re-
sistor (50 to 100 Q) to the LCD drive power
Vo of the system as a current limitter resis-

tor. And set up the suitable value of the re-
sistor in consideration of LCD grade.

And when connecting the logic power supply,
the logic condition of this LSl inside is insecur-
ity. Therefore when connecting the logic power
supply, connect the LCD drive power supply after
resetting logic condition of this LSI inside on
DISPOFF function. After that, cancel the DISPOFF
function after the LCD drive power supply has
become stable. Furthermore, when disconnecting
the power supply, set the LCD drive output pins
to level Vs on DISPOFF function. After that, dis-
connect the logic system power after discon-
necting the LCD drive power. When connecting
the power supply, show the following recommend
sequence.

(C

“ _]

P
(C

DISPOFF

) \
(C

" _/

|-
Py \
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SHARP LH1531/M

SYSTEM CONFIGURATION EXAMPLE
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