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@Handle this document carefully for it contains material protected by international
copyright law. Any reproduction, full or in part, of this material is prohibited
without the express written. permission of the company.

@®When using the products covered herein, please observe the conditions written herein
and the precautions outlined in the following paragraphs. In no event shall the
company be liable for any damages resulting from failure to strictly adhere to these

conditions and precautions.

(1) The products covered herein are designed and manufactured for the following
application areas. When using the products covered herein for the equipment
listed in Paragraph (2), even for the following application areas, be sure
to observe the precautions given in Paragraph (2). Never use the products
for the equipment listed in Paragraph (3).

+0ffice electronics

*Instrumentation and measuring equipment

-Machine tools

-Audiovisual equipment

*Home appliances

«Communication equipment other than for trunk lines

(2) Those contemplating using the products covered herein for the following
equipment which dewands high reliability, should first contact a sales
representative .of the company and then accept responsibility for incorporating
into the design fail-safe operation, redundancy, and other appropriate
measures for ensuring reliability and safety of the equipment and the overall
systean.

-Control and safety devices for airplanes, trains, automobiles, and other
transportation equipment

+Mainframe computers

*Traffic control systeas

+Gas leak detectors and automatic cutoff devices

-Rescue and security equipment

+Other safety devices and safety equipment, etc.

{3) Do not use the products covered herein for the following equipment which
demands extremely high performance in terms of functionality, reliability, or
accuracy.

-Aerospace equipment

+Communications equipment for trunk lines
+Control equipment for the nuclear power industry
*Medical equipment related to life support, etc.

(4) Please direct all queries and comments regarding the interpretation of the
above three Paragraphs to a sales representative of the company.

@Please direct all queries regarding the products covered herein to a sales
representative of the company.
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1. Summary

The LH1562F4 is a 240 output segment/common driver LSI suitable for driving
large scale dot matrix LC panels using as personal computers/work stations.
Through the use of SST (Super Slim TCP) technology, it is ideal for
substantially decreasing the size of the frame section of the LC module.

The LH1562F4 is good both segment driver and common driver, and a low pover
consuming, high-precision LC panel display can be assembled.

In case of segment mode, the data input is selected 4bit parallel input mode
and 8bit paralle! input mode by a mode(MD) pinm.

In case of common mode, data input/output pins are bidirectional, four data

shift directions are pin-selectable.

2. Features

(Segment mode) .
-« Shift Clock frequency : 20 MHz (Max.) (Vpo=+5 V£10XZ)

« Adopts a data bus system
. 4-bit/8-bit parallel input modes are selectable with a mode (MD) pin

. Automatic transfer function of an enable signal

. Automatic counting function which, in the chip select mode, causes the
internal clock to be stopped by automatically counting 240 of input data

- Line latch circuit reset function when DISPOFF active

(Common mode)

+ Shift clock frequency : 4.0 HHz (Max.)

. Built—in 240-bits bidirectional shift register (divisible into 120 bits x2)
. Available in a single mode (240-bits shift register) or in a dual mode

(120-bits shift register x2)

oY, -+ Ys40 Single mode
Q@ Yzqo - Y, .

@ Y] nd leg, Y121 - Yz“) Dual mode
® Yzuo - Yizy. Yy20 = Yy '

The above 4 shift directions are pin-selectable
- Shift register circuit reset function when DISPOFF active

(Both segment mode and common mode)

« Supply voltage for LC drive : +15.0 to +42.0 V

« Number of LC drive outputs : 240

» Low output impedance

- Low power consumption

- Supply voltage for the logic system : +2.5 to +5.5 V

- CMOS silicon gate process(P-type Silicon Substrate)

« Package : 268pin TCP (Tape Carrier Package)
+ Not designed or rated as radiation hardened

B 5180798 0027813 4Ll HE
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3., Block Diagram

Yzs9 Y240
239 240

v‘.!l v!l

Vor

Vizn

F& (s0) pe—(243) Vs,
240 Bits 4-Level Driver
BISPOFT (25)) GO Vase
$240
EI0, Active s[ 240 Bits Level Shifter IR RZALD
£10, Control [ F20 24) V.
] 240 Bits Line Latch/Shift Register
he Do Tie e K K
85!?12
LP @3 Control el VR I It i
: ]
xcr @9 Logic U O )
L/R (@) .| Data Control |
" 49 SP Conversion & Data Control Test Circuit
S/C (@49 (4 to 8 or 8 to 3)
(253 248 @
pI, pI, DI, bIy DIy DIs DIs DI, TEST, Yoo Vss
4. Functional Operations of Each Block
Block Function

Active Control

In case of segment mode. controls the selection or deselection
of the chip.

Following a LP signal input, and after the chip select signal is
input, a select signal is generated internally until 240 bits of
data have been read in. ’

Once data input has been completed, a select signal for cascade
connection is output, and the chip is deselected.

In case of common mode, controls the input/output data of bidi-

rectional pins.

SP Conversion
& Data Control

In case of segment mode, keep input data which are 2 clocks of
XCK at 4-bit parallel mode into latch circuit., or keep input
data which are 1 clock of XCK at 8-bit parallel mode into latch
circuit,after that they are put on the internal data bus 8 bits
at a time.

Data Latch
Control

In case of segment mode, selects the state of the data latch
which reads in the data bus signals. The shift direction is
controlled by the control logic, for every 16 bits of data read
in, the selection signal shifts one bit based on the state of
the control circuit.

Power ed by | Cniner.com El ectr
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Block Function _
Data Latch In case of segment mode, latches the data on the data bus. The

latched state of each LC driver output pin is controlled by the
control logic and the data latch control, 240 bits of data are

read in 30 sets of 8 bits.

ine Latch/ In case of segment mode, all 240 bits which have been read into
Shift Register the data latch are simultaneously latched on the falling edge of
the LP signal, and output to the level shifter block.
In cvase of common mode, shifts data from the data input pin on

the falling edge of the LP signal.

evel Shifter | The logic voltage signal is level-shifted to the LC driver
voltage level, and output to the driver block.

4-Level Driver Drives the LC driver output pins from the line latch/shift
register data, selecting one of 4 levels (Vo, Viz. V43, Vs)
based on the S/C. FR and DISPOFF signals.

Control Logic | Controls the operation of each block. In case of segment mode,
when a LP signal has been input, all blocks are reset and the
control logic waits for the selection signal output from the
active control block.

Once the selection signal has been output, operation of the data
latch and data transmission are controlled.240 bits of data are
read in, and the chip is deselected.

In case of common mode, controls the direction of data shift.

Test Circuit | The circuit for the test. During normal operation, it doesn't
act.

I 3180798 0027815 23L W
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5. Pin Configuration
fﬁf ........................................................................................... RXE
P OO —— 1
Chip Surface
241 268
e S A EEEEY
=
6. Pin Descriptions
6-1. Pin Designations
Pin No. Symbol I/0 Designation
1 to 240 ¥1-Ya40 0 | LC drive output
241, 268 VYor, Vo - | Power supply for LC drive
242, 267 | Vizr, Viza - | Power supply for LC drive
243, 266 Y31, V43w - Power supply for LC drive
244, 265 Vsi. Vsr - Power supply for LC drive
264 Vss - | Ground(0 V)
245 Voo - Power supply for logic system(+2.5 to +5.5 V)
246 s/cC I Segment mode/common mode selection
247 - EIO, 1/0} Input/output for chip select or data of shift
register '
248 to 254 DIy-DIs I Display data input for segment mode
255 DI, I Display data input for Segment mode/
Dual mode data input :
256 XCK I Display data shift clock input for segment mode
257 DISPOFF I | Control! input for deselect output level
258 LP 1 Latch pulse input/shift clock input for shift
register
259 EI10, 1/0{ Input/output for chip select or data of shift
register
260 FR I AC-converting signal input for LC drive waveform
261 L/R I Display data shift direction selection
262 HD I Mode selection input
263 TEST, H Test mode selection input

I &£180798 002781t 172 Wm
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6-2. Input/Output Circuits

I

[t}

f YSS

{::xz— {:)x>' Input—Signal

[Applicable pins)

L/R,S/C,DIo~DIg,

DISPOFF,LP,FR,MD
Fig.1 Input Circuit(1) )

(1]

ifv”

Yoo

S

{>w {>w Input Signal
F———Control Signal

Vss
[Applicable pins)

DI, ,XCK
Fig.2 Input Circuit(2)

D

Vss

= >(>—————| >0—————— Input Signal
R

Vss

[Applicable pin)
TEST,
Fig.3 Input Circuit(3)
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Yoo

[:>x>—————1::>cr Input Signal
%E |—— Control Signal
Vss |

Vss

Yoo
[%[ :( OQutput Signal

iz —x A
lf I_OQ Control Signal
Vss

[Applicable pins}
EIO, ,EIOQ,
Fig.4 Input/Output Circuit

-t
-
)
-t
o
-
~

T
. Control
% Signal 1
o
c |
Control I
Signal 3
Vss
Y.

3 Vss

{ Control Signal 2
H

[

1
I Control Signal 4

A

-
@

[Applicable pins]
Yy to Y40
Fig.5 LC Drive Output Circuit
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1. Description of Functional Operations

7-1. Pin Functions
(Segment mode)

Symbol

Function

VDD

Logic system power supply pin connects to +2.5 to +5.5 V

Vss

Ground pin connects to 0 V .

von OVDL
Vizr.Vi2y

viSR 'v‘OSL
VSR 'VSL

Power supply pin for LC driver voltage bias.

*Normally, the bias voltage used is set by a resistor divider.
+Ensure that voltages are set such that VssSVs<V, 3¢V 2<V,.

+To further reduce the difference between the output waveforms of LC
driver output pins Y, and Y,,,. externally connect Vs and V,.
(i=0, 12, 43, 5).

D1,-DI,

Input Pin for display data

-In 4-bit parallel input mode, input data into the 4 pins DI,-DI,;.
Connect DI,-DI; to Vss or Vpp. )

+In 8-bit parallel input mode, input data into the 8 pins DI,-DI;.

XCK

Clock input pin for taking display data
+Data is read on the falling edge of the clock pulse.

LP

Latch pulse input pin for display data
.Data is latched on the falling edge of the clock pulse.

L/R

Direction selection pin for reading display data
-When set to Vss level “L", data is read sequentially from Y;4, to Y,.
«When set to Voo level “H", data is read sequentially from Y; to Y, ..

DISPOFF

Control input pin for output deselect level

+The input signal is level-shifted from logic voltage level to LC
drive voltage level,and controls LC drive circuit.

~When set to Vss level “L", the LC drive output pins (Y{-Y;44) are
set to level Vs.

+While set to “L",the contents of the line latch are reset,but read
the display data in the data latch regardless of condition of
DISPOFF. When the DISPOFF function is canceled,the driver outputs
deselect level (V;, or V,s).then outputs the contents of the date
latch on the next falling edge of the LP. That time,if DISPOFF
removal time can not keep regulation what is shown AC
characteristics (Page 21),can not output the reading data correctly.

FR

AC signal input for LC driving waveform

+The input signal is level-shifted from logic voltage level to LC
drive voltage level,and controls LC drive circuit.
+Normally,inputs a frame inversion signal.

«The LC driver output pin's output voltage level can be set using
the line latch output signal and the FR signal. ’

Table of truth values is shown in 7-2-1.

MD

Mode selection pin

-When set to V55 level “L", 8-bit parallel input mode is set.

+When set to Vyp level “H", 4-bit parallel input mode is set.

*The relationship between the display data and driver output pins is
shown in 7-2-2.

B 3140798 0027819 981 W
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Symbol Function
s/C Segment mode/common mode selection pin
*When set to Voo level "H",segment mode is set.
El0, Input/Output pin for chip selection
EIO, sWhen L/R input is at Vss level “L", EIO, is set for output, and EIQ,
is set for input.
«When L/R input is at Vop level °H", EIO, is set for input, and EIO,
is set for output.
During output, set to “H” while LP*XCK is "H" and after 240-bits of
data have been read, set to "L" for one cycle (from falling edge to
falling edge of XCX), after which it returns to "H".
*During input, after the LP signal is input, the chip is selected
while EI is set to "L". After 240-bits of data have been read, the
chip is deselected. N
TEST, Test mode select pin.
-During normal operation, tie to Vss level “L".
Y,~Y2406 | LC driver output pins

*Corresponding directly to each bit of the data latch, one level
(Vo, Vy2. V43, or Vg) is selected and output.
Table of truth values is shown in 7-2-1.

(Common mode)

Symbol Function
Voo Logic system power supply pin connects to +2.5 to +5.5 V.
VYss Ground pin connects to 0 V.
Vor.Vor Power supply pin for LC driver voltage bias.
Viarn.Vi24 *Normally, the bias voltage used is set by a resistor divider.
Visr,V43d ~Ensure that voltages are set such that VssSVg<V,3<¥V;2¢Y,.
Vsr.VsL -To further reduce the difference between the output waveforms of LC
driver output pins Y, and Y,,,, externally connect V,x and V;,
(i=0, 12, 43, 5).
EIO, Bidirectional shift register shift data input/output pin
-Qutput pin when L/R is at Vss level “L", input pin when L/R is at
Voo level “H".
«When EIO;, is used as input pin, it will be pull-down.
+When EIO; is used as output pin,it won't be pull-down.
EIOQ, Bidirectional shift register shift data input/output pin
+Input pin when L/R is at Vss level “L", output pin when L/R is at
Voo level “H".
*When EIO;, is used as input pin, it will be pull—down.
+When EIQ, is used as output pin, it won't be pull-down.
Lp Bidirectional shift register shift clock pulse input pin
+Data is shifted on the falling edge of the clock pulse.
L/R Bidirectional shift register shift direction selection pin

+Data is shifted from Y,,o to Y, when set to Vss level “L", and data
is shifted from Y, to Y,,0 when set to Vpp level “H".

EE 23180798 0027820 LT3 N
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DISPOFF

Control input pin for output deselect level

+The input signal is level-shifted from logic voltage level to LC
drive voltage level,and controls LC drive circuit.

-When set to Vss level “L", the LC driver output pins (Y,-Y,¢) are
set to level Vg,

«While set to "L"™,the contents of the shift resister are reset not
reading data. When the DISPOFF function is canceled, the driver
outputs deselect level (V,, or V,3), and the shift data is reading
on the falling edge of the LP. That time,if DISPOFF removal time
can not keep regulation what is shown AC characteristics (Page 25).

the shift data is not reading correctly.

FR

AC signal input for LC driving waveform

+The input signal is level-shifted from logic voltage level to LC
drive voltage level,and controls LC drive circuit.

+Normally, input a frame inversion signal. .

«The LC driver output pin's output voltage level can be set using
the shift register output signal and the FR signal.

Table of truth values is shown in 7-2-1.

MD

Mode selection pin
+When set Vss level “L", Single Mode operation is selected, when set

to Vppn level “H", Dual Mode operation is selected.

DI,

Dual Mode data input pin

+According to the data shift direction of the data shift register,
data can be input starting from the 121st bit.

When the chip is used as Dual Mode, DI; will be pull-down.

When the chip is used as Single Mode, DI; won't pull-down.

s/C

Segment mode/common mode selection pin
+When set to Vss level “L", common mode is set.

DI,-DI,

Not used
+Connect DI4-DIy to Vss or Vpp. Avoiding floating.

XCK

Not used
+XCK is pull-down in common mode, so connect to Vss or open.

TEST,

Test mode select pins .
+During normal operation, tie to Vss level “L".

Yl _Y240

LC driver output pins
«Corresponding directly to each bit of the shift register, one level

(Vo. V2, V43, or V5)is selected and output.
Table of truth values is shown in 7-2-1.

B 5180798 0027821 53T WA
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7-2-1. Truth Table

(Segment Hode)

7-2. Functional Operations

FR Latch Data DI'SPOFF Driver Output Voltage Level(Y,;-Y240)
L L H Yas

L H H Vs

H L H V.2

H H H Vo

X X L Ys

x : Don't care

(Conmon MHode)

Here, VSSSVS(V43(V12<VQ. H:

Vnn(+2.5 to +5.5 V). L : Vss(o V).

FR Latch Data DISPOFF Driver Output Voltage Level (Y;-Yj4)
T T H Voo
L H H Y,
H L H Vie
H H H Vs
X X L \

x : Don't care

Here, VssSV5<V43<V|2<Vo, H :

Voo (+2.5 to +5.5 V), L : Vss(0 V),

[Note]There are two kinds of power supply (logic level voltage, LC drive
voltage) for LCD driver, please supply regular voltage which assigned

by specification for each power pin.
That time “Don't care" should be fixed to “H" or “L", avoiding floating.

N 4150798 0027822 476 MM
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(Segment Mode)

(a) 8-bit Parallel Mode

7-2-2. Relationship between the Display Data and Driver Output pins

MD| L/R] EIO, | EIO, |Data . Figure of Clock
Input 30clocH 29clocd 28clock -- 3clock | 2clock | 1clock
DI, | Y , Y o Y7 Y2172 Y225 Y233
DI, | Y, Yo Yis Y18 Yoz Y234
DI, | Y 5 Y Y19 .- Y215 Y271 Y335
DI, Y 4 le Yoo * Y30 Yzzs sts
L L [Output Inpuf DI, | Y s Yis Y, Y221 Y229 Yz37
DIs | Y & Yy, Y;s .- Y22 Yaso Ys3a
DI¢ | Y 4 Yis Yas . Ya23 Y2314 Ys39
DI; | Y 4 Yie Y24 Y224 Y232 Y240
Dig | Y240 Yza2 Yaz24 Y24 Yis Y s
DI, | Yasas Y231 Y223 Y23 Yis Y q
DIy | Yo3a Yos30 Y2, Yz, Yis Y s
DIg | Yza1 Ya29 Y221 Yz, Yi3 Ys
L H |Input [Qutpuy DI, Ysas Yoss Ys20 Y20 Y2 Y 4
DIs | Yiss Yaz1 Y2159 - Yis Y4 Y,
DIls | Y234 Y226 Yous . Yis Yio Y ,
DI7 | Y33 Y25 Y211 Y7 Y Y,
(b) 4-bit Parallel Mode
MD| L/R| EIO; | EIO, |{Data : Figure of Clock
Input] 60clocK S59clocH 58cicod -- | 3clock| 2clock | lclock
DIg| Y, Ys Y - Y29 Yz353 Y317
DI, | Y » Y Yieo Yz30 Y34 Y2235
H L [Outpuy Input| DI, Y , Y 4 Yi, Y3, Y235 Y239
DIs | Y , Y . Yi2 Yasz Yzss Y40
DIy | Ya40 Yaas Y232 Y, Y, Y .
: DI, | Y239 Y235 Y231 .- Yy Y 1 Y s
H H Input Output DIz Yzag Y234 Yzao .. Ylo Y [ Y 2
DIg | Yi39 Y33 Yz29 Y Y s Y,
(Common Hode)
MD L/R Data Transfer Direction EIO, E10, DI,
L L(shift to left) Yseo — Y, Output | Input X
(Single) | H(shift to right) Y, - Y40 Input Output X
L(shift to left) Yoeo — Yiz4 Output | Input |[Input
H Yiz0 = Y4
(Dual) H(shift to right) Y, —- Y20 Inpout | Output | Input
Yiar = Y240

Here, L:Vss(0 V), H:Vpp(+2.5V to +5.5 V), x:Don't Care
[Note) “Don't care” should be fixed to “H" or “L"

., avoiding floating.

I 51807948 0027823 302 M
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7-2-3. Connection Examples of Plural Segment Drivers

(a) Case of L/R="L"

top data ’ last data
H .
1. (data taking flow) ,§,.
i - ¥
Y24'o —>Y, Y240 —>Y Yzqo —— |
— EI10; EIO; EI0, EIO,}— >{EI0, EIO]
L/Bl— L/R— L/R}—
Saged | |IBaygess o
XCK l 1 J
LP
w —4 1 t
FR
DIo-DI V2 N S
8
1Y R S U WP

(b) Case of L/R=“H"

Voo
8
DI,-DI, R
FR-
MD
-+t bty
xxxx —4—tt 3 o 1 @ o
Jﬁ:ﬁjﬁ SES S S ‘:S:’-S;
=3 = =5 = =0 =
L_IL/R —]L/R —1L/R
Vss EIO, EIO, EIO, EIO v —>{EI0, EIOQ,
Y, Y240 Y, > Y340 Y. > Y240
; (data taking flow) a
top data last da,ta

B 2180798 0027824 249 HA
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7-2-4. Timing Chart of 4-Device cascade Connection of Segment D;ivers

e JUUUL . JUUUL . JUUUL. . JUUUL... JUUUL

TOP DATA ® LAST DATA
* ...... .
PI,-DI, |n[1]2 {n[1]2: [n]1]2} [nfafei . [nlaj2i
"k >t > l >
device A device B device C device D
EI H
(device A) L
EO
(device A) ‘ U
EO
(device B) U
EO
(device C) U

(*) n: 4-bit parallel mode 60
8-bit parallel mode 30

B 4180798 0027825 145 WH
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7-2-5. Connection Examples for Plura! Common Drivers
First . I LaTst
Yilﬂ N Yl YZ‘O . Yl 'luo . Yl
DI -el0, & EI0, E10; = EI0, EIO, £ EIO,
-~ ot a‘z ™~ =3 % = [ %'
Sa83l2 & SasS3k & =
p—1 { _ |
VSS(VDD)
Vss
Vss
DISPOFF
FR
Fig. 1 Single Mode (Shifting toward left)
FR —
DISPOFF
Yoo
Vss
VSS(VDD)
LP 1 ]
:§§,gs z%3=gs E§§=g$
1] (7] 1721
DI +el0,l= EIO0, EI0,l= 8 P EI0; I EI0,
11 on 1: Ylu ) 11 leAo
First Last
Fig. 2 Single Mode (Shifting toward right)

B 58180798 0027826 011l IN
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Firstl Lastl First2 Last2
Y240 Y, s Y2eo Yizy Yiao Yo Y140 Y,
DI1+EI0, 3 (] EI0, & E10, E10, & 10,
- o % - [} 5‘) - oxt 3-}
=~ = = Sas3i2 2
1p — l
D12
Vss(VDn)
vDD
Vss
DISPOFF
FR
Fig. 3 Dual Mode (Shifting toward left)
FR
DISPOFF
Voo
Vss
Vss(Voo)
D12
LP
=& ~ Q. -4 ~ O, -
Egs:gs E:g::gfq EE—.SSSE
DI14EI0, E:' Ei0; E10,12 _EIO, L—* ““““““ —{E10,15 EI0,
11 Yiu ¥,  Yiae Yiza Y240 1: le(w
Firstl Lastl First2 : Last2
Fig. 4 Dual Mode (Shifting toward right)

Bl 5180798 0027827 T58 W

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



SHARP

LH1562F4

8. Precaution

O Precaution when coanecting or disconnecting the power
This LSI has a high-voltage LC driver, so it may be permanently damaged by
a high current which may flow if a voltage is supplied to the LC driver
power supply while the logic system power supply is floating.
The detail is as follows.

«When connecting the power supply. connect the LC drive power after
connecting the logic system power. Furthermore, when disconpecting the
power, disconnect the logic system power after disconnecting the LC drive
power.

*We recommend you connecting the serial resistor(50~100 Q) or fuse to the
LC drive power V, of the system as a current limitter. And set up the
suitable value of the resistor in consideration of LC display grade.

And when connecting the logic power supply, the logic condition of this LSI
inside is insecurity. Therefore connect the LC drive power supply after
resetting logic condition of this LSI inside on DISPOFF function. After that,
cancel the DISPOFF function after the LC drive power supply has become
stable. Furthermore, when disconnecting the power, set the LC drive output
pins to level V; on DISPOFF function. After that, disconnect the logic system
power after disconnecting the LC drive power.

When connecting the power supply., show the following recommend sequence.

v yee 5
o Voo — —I
DISPOFF '>° ~ §

Voo — | \

{
_/ |
Vo oy, = |

I 3180798 0027828 994 Im
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9. Absolute Maximum Ratings
Parameter Symboll Condition Applicable pins Ratings Unit
Supply voltage (1) Voo (Ta=25 T bD ~0.3 to +7.0 v
Supply voltage (2) Y, |Referenced [Vqr.Vya -0.3 to +45.0 A
Vi2 (tOo ¥ss(0 VXV 21,.V128 -0.3 to Yo+0.3 Yy
V43 43L.v43n ) -0.3 to V°+0'.3 v
Vs Vsr.Vsn -0.3 to V,40.3 v
Input voltage R pi,-,;.XCK,LP,L/R,FR -0.3 ta Vpp+0.3 v
MD,S/C,BI0, ,EIO;,
DISPOFF,TEST,
Storage temperature | T,., =45 to +125 T

10. Recommended Operating Conditions

Parameter Symbo1lCondition1v Applicable pins Min. Typ. Max. |Uniy
Supply voltage (1) Voo |Referenced Voo : +2.5 +5.5] V¥
Supply voltage (2) Vo to Vss{(0 V)XVy.,Vor +15.0 +42.0 V
Operating temperaturg T.,. -20 +85 T

[Note)Ensure that voltages are set such that VssSVs<V 3¢V ¢V,

BN 8140798 0027829 &20 W
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11. Electrical Characteristics

11-1. DC Characteristics

(Segment Mode)

(Vss=V5=0 V., Vop=+#2.5 V to +5.5 V, V4=+415.0 to +42.0 V, Ta=-20 to +85 ¥)

*1 Vpop=+5.0 V, Vo=+42.0 V, V;=Vss
*2 Vpp=+5.0 V, Vy=+42.0 V, fxcx=20 MHz, No-load, EI=Vpp

The input data is turned over by data taking clock(4-bit parallel input mode)
*3 Vpp=+5.0 V, Vo=+42.0 V, fxcx=20 MHz, No-load, EI=Vss

The input data is turned over by data taking clock{4-bit parallel input mode)
*4 Vpp=+5.0 V, Vo=+442.0 V, fxcx=20 MHz, f.»=41.6 kHz, frr=80 Hz, No-load

The input data is turned over by data taking clock(4-bit parallel input mode)

Parameter Symbol] Conditions  |Applicable pins| Min.| Typ.| Max. {Uni
Input voltage Viu [PI4-7,XCK,LP,L/R 0.8Vsy v
Vi : FR,MD,S/C,EIOD, 0.2Vool V
K10, ,DISPOFF
OQutput voltage You Iou=-0.4 mA EIO, .EIO; Voo—-0.4 v
You ToL=+40.4 mA +0.4 A
Input leakage Itin ] Vi=Yoo DIQ--].XCK.LP,L/R +10.0 | pA
current It | Vi=Vss FR,MD,S/C,EIO, -10.0 | pA
EIO, .,DISPOFF
IAVONI Vo=+40.0 1.0 1.5
Output resistance | Roy [=0.5 W V4=+30.0 W Y,-Ys49 1.5 2.0 k0
Vy=+20.0 V 2.0 2.5
Stand-by current Ista | *1 ¥ss 75.0 | uA
Consumed current (1) Ipp; | *2 Yoo 2.0 mA
(Deselection) ’
Consumed current(2) Inpa | *3 Voo 12,0 | mA
(Selection)
Consumed current Io x4 Vo 1.5 mA
[Note)

B 2120798 D027830 542 W
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(Common Mode)
(Vss=V5=0 V, Voo=+2.5 V to +5.5 V, Vo=+15.0 to +42.0 V, Ta=-20 to +85 V)

. Parameter Symbol Conditions pplicable pins Min. Typ. Max. [Uni
Input voltage Yin Io-1.XCK.LP.L/§ 0.8VYon vy

Veo FR.MD,S/C.EI0, 0.2Voo] V
. LIO:.DISPOFF
Output voltage Vou Iou=-0.4 mA lEIO;.EIOz Voo-0.4 N
Vo | Iot=+0.4 mA | +0.4] 'V
Input leakage " Ieen | Vi=Voo . DIs-s.LP,L/R,FR +10.0 | pA
current MD,S/C.DISPOFF
Tere { Yie=Vss DIs-7.XCK,LP,L/R -10.0 ] pA
FR,MD,S/C,EID,
E10,,DISPOFF
Input pull-down Ien | Vi=Voo» XCK.EI0, ,EIO, 100.0 | uA’
current DI,
[&Von [ Vo=+540.0 ¥ 1.0 1.5
Output resistance | Row [=0.95 W V,=¢30.0 W Y,-Y240 1.5 2.0 k&
V,=+20.0 ¥ 2.0] 2.5
Stand-by current Isea | *1 Vss 75.0{ pA
Consumed current(1) I[sn | *2 Voo 120.0 | nA
Consumed current (2} I, *2 Vo 240.0 | pA

*1 Vop=+5.0 V, Vo=+42.0 V, V,=Vs;
*2 Voo=45.0 V, V,=+42.0 V, f.s=41.6 kHz, frx=80 Hz
case of 1/480 duty operation, No-load

Em 5140798 0027831 489 W
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11-2.

AC Characteristics

(Segment Mode 1)

(Vss=Vs=0 V, Vpp=+4.5 V to +5.5 V, V4=+15.0 to +42.0 V¥, Ta=-20 to +85 V)

Parameter Symbol Condition Min. Typ. Max. | Unit
Shift clock period *] tock t.,t:S10 ns 50 ns
Shift clock “H" pulse width| twexn ) 15 ns
Shift clock “L" pulse width| twexe 15 ns
Data setup time tos 10 ns
Data hold time ton 12 ns
atch pulse “H" pulse width| twren 15 ns
hift clock rise to tio 0 ns
Latch pulse rise time
Shift clock fall to tse 30 ns
Latch pulse fall time
atch pulse rise to trs 25 ns
Shift clock rise time
Latch pulse fall to tin 25 ns
Shift pulse fall time
Input signal rise time *2 t, 50 ns
Input signal fall time *2 t, 50 ns
Enable setup time ts 10 ns
DISPOFF removal time tso 100 ns
m “L" pulse width twpnr 1.2 us
Output delay time (1) to C.=15 pF 30 ns
Output delay time (2) tpay.tpaz | CL=15 pF 1.2 ns
Output delay time (3) toas C.=15 pF 1.2 Hs

[Note]

*1 Take the cascade connection into consideration.
*2 (tex-twexn-twerr)/2 is maximum in the case of high speed operation.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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(Segment Mode 2)

(Vss=Vs=0 V, Vop=+3.0 V to +4.5 V, V,=+15.0 to +42.0 V, Ta=-20 to +85 r)

Parameter Symbol Condition Min. | “Typ.| Max. | Unit
Shift clock period *] twex t.,t;$10 ns 66 ns
Shift clock “H" pulse width | twcxu 23 ns
Shift clock “L" pulse width | twcx. 23 ns
Data setup time tos 15 ns
Data hold time ton 23 ns
[Latch pulse “H" pulse width| twirs 30 ns
Shift clock rise to tio 0 ns
|Latch pulse rise time
Shift clock fall to tse 50 ns
atch pulse fall time
atch pulse rise to tis 30 ns
Shift clock rise time
Latch pulse fall to ten 30 ns
Shift pulse fall time
Input signal rise time *2 t, 50 ns
Input signal fall time *2 t: 50 ns
Enable setup time ts 15 ns
Ezzzzzzremoval time tso 100 ns
ISPOFF “L" pulse width twoe 1.2 us
Output delay time (1) to C.=15 pF 41 ns
Output delay time (2) tpayr.tpaz | Ce=15 pF 1.2 s
Qutput delay time (3) tras C.=15 pF 1.2 ns

[Note]

*1 Take the cascade connection into consideration.
*2 (tex-twexn-twexe)/2 is maximum in the case of high speed operation.

B 5180798 0027833 251 A
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(Segment Mode 3)

(Vss=V¥s=0 YV, Vpp=42.5 V to +3.0 ¥V, Vo=+15.0 to +42.0 V, Ta=-20 to +85 T)

Parameter Symbol Condition Min. Typ. ] Max. | Unit
Shift clock period *] twek t,.t:s10 ns 82 ns
Shift clock “H" pulse width| tweckn 28 ns
Shift clock “L" pulse width| twecxe 28 ns
Data setup time tos 20 ns
Data hold time ton 23 ns
atch pulse “H" pulse width| twiew . 30 ns
Shift clock rise to tio 0 ns
Latch pulse rise time
Shift clock fall to tse 65 ns
L.atch pulse fall time
atch pulse rise to tis 30 ns
Shift clock rise time
Latch pulse fall to tin 30 ns
Shift pulse fall time
Input signal rise time *2 t. 50 ns
Input signal fall time *2 t, 50 ns
Enable setup time ts 15 ns
DISPOFF removal time tso 100 ns
ISPOFF “L" pulse width two1 1.2 us
Output delay time (1) to C.=15 pF 57 ns
Output delay time (2) treystoas | C=15 DF 1.2 us
Output delay time (3) tray C.=15 pF 1.2 us

[Note)

*] Take the cascade connection into consideration.
*2 (tex-twexu-twexe)/2 is maximum in the case of high speed operation.

BN 3180798 D027834 195 BA
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(Timing characteristics of Segment Mode)

twren
LP
‘s \
tio st ton
tus twekn N
. ) twexe
XCK
N VT =
tr t!
twex tos tou
DI,~DI; X LAST DATA X TOP DATA - X
twor | L tsp )

DISPOFF \ I ]I

: L —

(*) n :4-bit parallel mode 60
8-bit parallel mode 30

FR D

tndl
LP \
tpdz
DISPOFF X
tras
Yi~Yz40

Em 4180798 CO27835 024 W
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(Common Mode)
(Vss=V5=0 V, Vpp=+2.5 to +5.5 V, V0=15.0 to+42.0 V, Ta=-20 to +85 )

Parameter Symbol Condition Min. | Typ. Max. | Uniy

Shift clock period twe» t: 1520 ns 250 ns
Shift clock “H" pulse width | twrrn Yoo=¢5.0 V10X 15 ns
vbn=*2.5 V~+4.5 V 30 ns

Data setup time | tse 30 ns
Data hold time ta ) 50 ns
Input signal rise time t: 50 ns
Input signal fall time te ) 50} ns
DISPOFF removal time tso : 100 ns
DISPFOFF “L" pulse width twne 1.2 us
Output dalay time(1) trr C.=15 pF 200 ns
Qutput delay time(2) todt.toay CL=15 pF 1.2} us
Output dalay time(3) toas | C=15 pF 1.2 wus

(Timing Characteristics of Common Mode)

tvn.r
LP
TN/ N/
t- twien t:
tso 5 tu
EI0, >( }(
’ toe
EIO, X
K
twoL | L tsp
DTSPOFF \ j
FR i
tndl
LP \
tndz
DISPOFF X
tnd!
Yl"Yzw
[L/R="L"]

B 31380798 0027836 Te0D A
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12 . Example of System Configuration

SEG1310 E10,
SEG1010 e o
ﬁE P L/
. e DISP DIy~
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IXCk _ EI0,
. EI0,
5 'l
= s R s/
s R br L/
L B B DISP DI~
S = OFF DI;
o —ICK  EID,
= 8 '
T S EID,
S ['|
=2 =4 FR S/
’.: LP L/
- |BISP DIl |
oFF DI,
XCk  EI0 J
SEG, EI0,
SEG; L]
es | S FR s/
oy e b o
g8 58 | = o o
Yl‘Yzqo YI"YZGO _XCK EIOzr
1l wl ool
ESPED ESED
— 1~ - -
(=] Ot o) (=1 QLed SO
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(
s
)
. 4 4 4 -y
g ([ A
s JLTLTL(ITL 1] = 1
TITITIT | |T| 2 [==g3 5
&= 4 ¢
AW - = =]
o | o |02 | oo | o < Controller
-~
1 O
5 v
- ° - - S
] S 8T W R BT - E >_3 ~

LH1562F4x8
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13. Example of Typical Characteristic

Propagation Delay Time

Parameter Conditions Min. | Typ. | Max. | Unit
ypical Fundamental Rating | Ta=+25 ¥, Vss=0 V, Vop=+5.0V 10 ns

BN 5140798 0027835 £33 W
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14. PACKAGE AND PACKING SPECIFICATIONI

1. Package Outline Specification
Refer to drawing No. SPS65381-00
2. Markings |
The meanings of the device code printed on each tape carrier package are as follows.
(1) Date code (example) : 7 28 D O
a) b) ¢ d)
a) denotes the last figure of Arnno Domini (of production)
b) denotes the week (of production)
c) denotes factory code (of production)
d) denotes the number of times of alteration
3. Packing Specifications
3-1 Packing Materials

Itemn Material Purpose
Reel Anti-static treated plastic Packing of tape carrier
(405 mm dia.) package.
Separator Anti-static treated PET Protects device and prevents
(188 ;2 mt) ESD (Electro Static Discharge)
Aluminum laminated bag] (520X 600 mm) Moisture proof.

Fixing of tape carrier package

Adhesive tape paper
and separator.

Label Paper Indicates production name,
lot.No., and quantity.
Desiccant Silica gel Drying of device
Inner carton ~ |Cardboard(420X420X 85mm) {Contains a reel.
Quter carton (Cardboard(445 X 285 X 450mm)|Contains 3 inner cartons.
? 25&%];};? czgr?g' package(TCP)is wound on a reel * Specification of label

with separator and the ends of them are fixed
with adhesive tape.

b) A label indicating production name, lot number | TYPE
and quantity is stuck on one side of the reel. Production name

c) The reel and silica gel are put in a laminated Lot No.
aluminum bag. Nitrogen gas is enclosed in .
the bag and %he baggis segaled. The same QUANTITY| Quantity
label(b) is affixed to the bag. The bag is put LOT(DATE)| Shipping date
in a carton and the same label(b) is affixed
to one side of the inner carton.

d) 3 inner cartons are put in an outer carton and the same
label(b) is affixed to one side of the outer carton.

3-3 Other )

(1) The length of the TCPis typically 40 m per reel, but this may change in
accordance with the inventory quantity.

(2) Faulty devices is completely punched out at the part of the device.

(3) The maximum number of continuous faulty devices is 9.

ISSUE DATE NOV. 6,1997 |APPROVE T, Akajd (NOTE)
ISSUE NUMBER | H9Y001 CHECK | 7, af0
S/C NUMBER DESIGN | )/ 3 L. 7

I 3180798 0027839 77T WA

by 1 Cmi ner.com El ectronic-Library Service CopyRi ght 2003




SHARP

LH1562F4

29

4. Cautions conceming handling.
Although the strength of the device has been verified in accordance with the test
method shown below, do not subject the resin parts or the slit terminals to any
excessive bending or pressure. '

Test Test method Rating

Front . Side view

. Indicate as moment M.
Qutput terminal M=FXL (N-m)
M=1.47X10"3 N-m MAX.
(for both +8 and -6)

Flexure test

5. Cautions concerning storage.

- When storing the product, it is recommended that it be left in its shipping package.
After the seal of the packing bag has been broken, store the products in a nitrogen
atmosphere.

- Storage conditions

Storage state Storage conditions
| Unopened(less than 60 days) | Temperature: 5 to 30°C, humidity : 80% RH or less.
After seal of broken(less than 30 days)| Lemperature: 25T, humidity : 15% RH or less,
dry nitrogen atmosphere.

+ Don't store in a location exposed to corrosive gas or excessive dust.

- Don't store in a location exposed to direct sunlight or subject to sharp changes in
temperature.

- Don't store the product such that it subjected to an excessive load weight, such as
by stacking.

* Deterioration of the plating may occur after long-term storage, so special care
is required.
It is recommended that the products be inspected before use.

6. Other cautions.

- Immediately after opening the moisture-proof packing, the measurement will shrink
slightly. In order to return the measurements to those shown in the drawing, it is
necessary to store the product for at least 48 hours at a temperature of 20 to 25C
and humidity of 50 to 60%.

- When soldering TCP, the TCP wiring pattern may become corroded if non-reacted
halogen remains within the flux deposited on the TCP. Therefore, avoid applying
flux to areas other than the part to be soldered, and ensure that no solvent remains in
the flux after mounting.

Avoid using flux containing highly concentrated .

E 8180798 0027840 491 ==
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7. External appearance inspection
The standards for the inspection of the external appearance of the package are shown below.

Item

Inspection standards

Remarks

1. Exposure of the inner lead:
and device holes

2. Air bubbles

3. Seal resin area

4. Seal resin thickness

5. Adherence of resin or
foreign matter except
the seal resin area.

6. Underside of the chip

7. Scratches, cracks and
chipping in the tape carrier

8. Pattern deformation

9. Discoloration

10. Markings

11. Missing parts of output
leads

12. Other

*Faulty if the chip or inner leads are completely
exposed.

- Faulty if the device holes are not completely
filled with resin.

* Faulty if there an:e air bubbles extending as far as

the surface of the chip.
*Faulty if there are air bubbles at the inner leads.

- Faulty if the area of the seal resin area exceeds
the specifications.

-Faulty if the thickness of the device exceeds the
specifications.

*Faulty if any deposits of foreign matter or resin
is allowed to bridze the conductor pattern gaps.
However, deposits of foreign matter or resin

which can be removed easily can be ignored.

- Faulty if there are any cracks in the chip.

+Faulty if there is any chipping in the underside of
the chip that is lager than one-half the thickness
of the chip.

-Faulty if adherence of the resin to the underside
of the chip that causes the thickness of the devices

exceed the specifications.

- Faulty if there are any scratches exposing the
substrate (chip, pattern, or inner leads) at the seal
resin.

-Faulty if there are holes or scratches which
bridge two conductor patterns at the lower part
of the applied solder resist.

- Faulty if there are any cracks or chipping at the
perforations.

- Faulty if the pattern overhanging the slits is
markedly deformed

*Faulty if the tin plating is markedly discolored.

-Faulty if the cover coating is markedly
discolored.

* Faulty if the markings are illegible.

*Faulty if the width of the output lead is reduced
to less than one-half of the standard.

- Faulty if copper foil remnants reduce the clearanc
between the output leads to less than two-thirds o
the standards.

* Faulty if there is any warping, twisting, bending,
etc., of the tape that would impair use.

+Faulty if there are no indication holes at the non-

effective indication holes.

Upper side:19.2X520mmMAX
Underside:19.2X5.20mmMAX
Upper side:0.30 mm MAX.
Underside:0.75 mm MAX.
Total thickness:1.20 mm MAX.

2.6 MAX.

Seal resin area

F/l=

L

T }Chip

. TRMAX r Faulty

i

—rr

atte

1738

B 8180798 0027841 3256 MM
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SPECIFICATION OF LABEL %:% \ !

SHARP ] !

TYPE———————"

PRODUCTION NAME
LOT No.

QUANTITY QUANTITY

[LOTCDATE) SHIPPNIG DATE

LAMINATED BAG

REEL INNER CARTON | DATE |JAN. 17. 1997 prrLE|REEL AND INNER CARTON
Al$405 L |420 [uNIT . OF TCP PACKING
SIZE | B|¢127I|SIZE|W | 420 DRAWING No.| KPSO10
C 71 H 85 | pesion T Hideguehd NODULE ASSEMBLY APPLICATION
ANT I -STATIC CHECK (% . st 1C FUKUYAMA GROUP
B i PMSTWMMERIAL cARDROAR APPROVE| £, bnala SHARP CORPORATION

ms 31480798 0027842 264 EA
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SILICA GEL

I1-STATIC TREATED
ASTIC REEL

Al LAMINATED BAG

- INNER CARTON

DATE | JANUARY 17. 1997
ITEM MATERIAL NUMBER

ANTI-STATIC TREATED | ANTI-STATIC TREATED
PLASTIC REEL PORYSTYLENE . 1 REEL

DESI[CCANT SILICA GEL 108 PACKING VIEW OF
BAG ALUMINUM 1 PACK T I TL E TCP ( 1 )
LABEL PAPER "13 pcs

INNER CARTON CARDBOARD 1 CASE

DESIGN [, Y.l e/, |MODULE ASSEMBLY APPLICATION CODE

2 L ENGNEERING DEPT.
CHECK Q/f) 'I;’”P""‘ 1C_FUKUYAMA GROUP DRAWING No
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§§§____ \\@UTER CARTON
LABEL

DATE [ JANUARY 17. 1997
I TEM MATERIAL  |NUMBER
QOUTER CARTON CARDBOARD 1 CASE
ADHESIVE TAPE PAPER
ci7re  |PACKING VIEW OF
TCP (2)

DESIGN [ Jiolsouchi |MODULE ASSEMBLY apriicaTion | CODE

# a ENGNEERING DEPT.
CHECK sl
........ o ;=& FUKUYAMA GROUP DRAWING No
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