SHARP
LH168D/LH168J s8¢ Qupus 1 rcates

B Description B Pin Connections

The LH168D/LH168]J are a source driver with 384 LCD drive
outputs, and are used for the TFT LCD unit which can
. . . . _\
simulataneously display 262 144 colors in 64 gradations. xor | 1
Yo 2 452 | GND
Zon | 3 p
B Features ' S s
1. The LH168D/LHI68] are a driver which incorporates a 6-bit e
digital input DAC. w | XBo
2. The LH168D/LH168] are a Dot-Inversion driver that the LCD B
drive pin inverted gradational voltage at the next LCD drive 437 | YAs
pins. 432 | Yho
3. The number of LCD drive outputs is 384 outputs. _ a0 | |
Each circuits of data input R, G and B have two port inputs. 233 ngﬁ |
They can sample & hold display data of two pixels at the 3% xgﬂ
32
sametime. 425 | VH«o
. . . . 424 | VHas
5. The basic voltage input of 18 gradations can display 262 144 423 | VHse
. . . . . 422 | VHe
colors in 64 gradations. This basic voltage input corresponds 421 | Vies
. . . . . LSI 420 | vLss
to y correction and the intermediate basic voltage input can chip 419 | Vi
be abbreviated. kurface| Zig xm
6.  Shift clock frequency is 65 MHz (MAX.). i v
7. The LH168D/LH168]J have the function of cascade connec- 2:‘; xa
tion. ) 412 | POLB
, . . L . 411 | POLA
8. It is possible to switch the output directivity of LCD drive 410 g;(o
409 I
output. 408 | LS
407 | REV
(XO1, YOr, ZO1 — XO128, YO128, ZO123 and ZOi2s, YO128, 406 | YBs
X012 — ZO1, YO, XO1) 4(5)1 YEBO
9.  Supply voltage Vcc for the digital system : 2.7t0 3.6 V K0 | 2Bs ' é
10. Supply voltage Vis for the analog system : 8.0 to 13.0V :‘(ﬁ %ﬁi\g ;
11. Package SST K
389 | ZAo
| Lot
XOus | 382 286 | Vs
YO | 383
ZOm | 384 35 | GND
-
Top View




LH168D/LH168J

384 Outputs 64 Gradations TFT-LCD Source Driver

M Pin Description

No. Symbol 1/0 Pin name
1-384 X01-ZO28 0 LCD drive output pins
385 GND — GND
386 Vis — Power supply pin for analog circuit
387 Vee — Power supply pin for digital circuit
388 LBR I Shift direction switching input pin
389-394 ZAo0-ZAs 1 Data input pin
395-400 ZBo-ZBs I Data input pin
401-406 YBo-YBs I Data input pin
407 REV I LCD drive output polarity exchange input pin
408 LS I Latch input pin
409 SPIO 1/0 Start pulse input/cascade output pin
410 CK I Shift clock input pin
411 POLA I Input data pdlarity exchange input pin
412 POLB I Input data polarity exchange input pin
413-421 VLo-VLes 1 Reference voltage input pin
422-430 VHes-VHo I Reference voltage input pin
431 SPOI 1/0 Start pulse input/cascade output pin
432-437 YAo-YAs I Data input pin
438-443 XAo-XAs I Data input pin
444-449 XBo-XBs I Data input pin
450 GND — GND
451 Vis — Power supply pin for analog circuit
452 GND — GND
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B Block Diagram
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B Block Function

Block name Block function

. . Used as a bi-directional shift register, which performs the shifting operation by CK and selects
Shift resister

bits for data sampling.

Data latch

Used to temporarily latch the input data, which is sent to the sampling memory.

Sampling memory

Used to sample the data to be entered by time sharing.

Hold memory

Used for temporary latch processing of data in the sampling memory by LS input.

Level shifter

Used to shift the data in the hold memory to the power supply level of the analog circuit unit
and send the shifted data to D/A converter.

Reference voltage

generating circuit

Used to generate a 64 x 2-level voltage corrected of gamma by the resistance split circuit.

D/A converter

Used to generate analog signal according to the displayed data and send the signal to the
output circuit.

Output circuit

Used as a voltage follower configured with an operational amplifier and an output buffer,
which outputs analog signals of 64 x 2 gradations to LCD drive output pin.
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384 Outputs 64 Gradations TFT-LCD Source Driver

B Description of Functions and Operations
(1) Pin function

Symbol /o Function
Vce — Used as power supply pin for digital circuit (Use in the range of 2.7t0 3.6 V.)
Vis — Used as power supply pin for analog circuit (Use in the range of 8 to 13 V.)
GND — Used as GND pin, which must be connected to O V.
Used as input pin of start pulse and is also used as output pin for cascade connection. When
SPIO "High" is input into start pulse input pin, data sampling is started.
SPOI /0 On completion of sampling, "High" pulse is output to output pin for cascade connection.
Pin functions are switched by LBR. For relations of switching, refer to "(2) Operation of
function”.
LBR I Used as input pin for switch shift register directivity. For relations of switching, refer to "(2)
Operation of function".
LS I Used as input pin for parallel transfer from sampling memory to hold memory.
Data is transferred at rising edge and output from LCD drive output pin.
CK I Used as shift clock input pin. Data is latched into sampling memory from data input pin at rising
edge.
Used as basic voltage input pin. Hold the basic potential before outputting gradation voltage. For
VHo-VHes relation between displayed data and output voltage value, refer to "(4) Output voltage value".
VLo-VLes I For internal gamma correction, refer to "(5) Gamma correction value". Observe the following
relation for input potential. Vis> VHo> VHg> --- > VHsa> VLea> VLse > -- > VLo> GND.
XAo-XAs Used as data input pin of R, G, and B colors. Takes in 6-bits X 2 pixels data from data pin at
%ﬁ‘;‘{:j 1 rising edge of CK. For relation between input data and output, refer to "(4) Output voltage
gg:g; value". Correlate data to be entered into X, Y, and Z according to picture element arrays of the
ZBo-ZBs panel used.
Used as LCD drive output pin, which outputs the voltage corresponding to the input of data input
X01-XO128 pin (XAo-XAs, YAo-YAs, ZAo-ZAs, XBo-XBs, YBo-YBs, ZBo-ZBs. Data of X01-XOiz
YO1-YOuz2s (0] correspond to XAo-XAs, XBo-XBs. Data of YO:1-YOu2s correspond to YAo-YAs, YBo-YBs, ZO1-
Z01-ZO012s ZOm2s correspond to ZAo-ZAs, ZBo-ZBs. For relation of switching and input data, refer to "(2)
Operation of function” and "(4) Output voltage value".
Used as input pin for input data polarity exchange, POLA corresponds to XAo-XAs, YAc-YAs,
ZAo-ZAs, POLB corresponds to XBo-XBs, YBo-YBs, ZBo-ZBs. When "Low" is entered,
POLA displayed data is normal mode becomes enable. When "High" is entered, input data is polarity
POLB : exchange mode becomes enable. For relation between input data and output, refer to "(4) Output
voltage value".
Usually, these pins are pull-down at the inside.
Used as polarity exchange pin of LCD drive output. Takes in data at the term that LS is "High",
REV 1 decides output polarity of LCD drive output pin. For switching relation refer to "(3) Output
characteristics".
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(2) Operation of Function
The following describes the relation between data input pin and output direction.
Data input Pin| XAo-XAs | YAo-YAs | ZAo-ZAs | XBo-XB5 | YBo-YBs | ZBO-ZBS | --oorrroo XBo-XBs | YBo-YBs | ZBo-ZBs
Output Direction] XO1 YO Z0 X02 YO2 YA P ——— XO128 | YO8 | ZOizs

The following describes the relation between LBR pin, SP pin and output direction.

Pin RIGHT SHIFT (Shift register directivity) LEFT SHIFT (Shift register directivity)
LBR "High" "Low"
SPOI Input Output
SPIO Output Input
XOt, YO, ZOu (first clock) ZO128, YO128, XO128 (first clock)
Output direction - -
X0128, YO128, ZO12s (last clock) Z01, YOI, XO1 (last clock)

Note. Color data corresponding to X, Y and Z vary depending on RIGHT SHIFT/LEFT SHIFT.

(3) Output characteristics
The following describes the relation between REV pin and output polarity of LCD drive pin.

REV "High" "Low"
XO1 + -
YO! - +
201 + -
X02 - +
YO2 + -
202 - +
X03 + -
YO3 - +
Z03 + -
X04 - +
YO4 + -
Z04 - +
XO0125 + -
YOu125 - +
ZO12s + -
X026 - +
YO12s + -
Z0126 - +
XOi27 + -
YO127 - +
Z0127 + -
XO128 - +
YO128 + -
Z0128 - +

Note. +: The gradation voltages corresponding to basic voltage VHo-VHe4 are outputs.
—: The gradation voltages corresponding to basic voltage VLo-VLea4 are outputs.
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(4) Output voltage value
Of the 6-bit data (Ds, D4, D3, D2, D1, and Do) taken in by time sharing, reference power supply Vo - Ves is selected by upper 3 bits
(Ds, D4, and D3) and interpolation value of output voltage is determined by lower 3 bits (D2, D1 and Dw). The basic voltage Vi is
reference voltage (VHi or VLi) that determined by polarity exchange input (REV).
Relation between input data and output voltage values is shown below.

!

Input Output voltage Input Output voltage

data POLA(POLB)="Low" POLA(POLB)="High" data POLA(POLB)="Low" POLA(POLB)="High"
0 Vo Vo1 + (Vse — Vo) X 1/8 20 V3 Viz+ (Vs - V32) x 1/8
1 Vs+ (Vo-Vs) x 7/8 Vea + (Vse — Ves) x 2/8 21 Vao + (V32— Va) X 7/8 Va2 + (Ve — V22) X 2/8
2 Vs+ (Vo~— Vs) X 6/8 Ves + (Vs6 — Vea) X 3/8 22 Vao + (Va2 — Vap) X 6/8 V32 + (V24 = Va2) x 3/8
3 Vs+ (Vo—Vs) x5/8 Vo4 + (Vse — Vea) X 4/8 23 Vao + (Va2 — Vao) X 5/8 V32 + (V24— V) X 4/8
4 Vs+ (Vo— Vs) x 4/8 Ves + (Vss — Ves) X 5/8 24 Vao + (Va2 — Vao) X 4/8 Va2 + (Ve = V32) X 5/8
5 Vs+ (Vo—-Vs) x3/8 Vs + (Vss — Vea) X 6/8 25 Vao + (V2 - Va) X 3/8 V32 + (Vs = V32) X 6/8
6 Vs+ (Vo—Vz) x 2/8 Vs + (Vse — Vea) X 7/8 26 Vao + (Vi2—-Va) X 2/8 Va2 + (Vaa—-V32) X 7/8
7 Vs+ (Vo—Vg) x 1/8 Vse 27 V4o + (V32— Vo) X 1/8 Vu
8 Vs Vse + (Vas — Vse) X 1/8 28 Vao Va2 + (Vie~ Vas) X 1/8
9 Vie+ (Vs —Vie) X 7/8 Vo + (Vas — Vse) X 2/8 29 Vag+ (Vao—Vag) X 7/8 | Vas + (Vie— V24) X 2/8
A Vie+ (Vs = Vie) X 6/8 Vs6 + (Vag — Vse) X 3/8 2A Vag + (Vao — Vag) X 6/8 Va4 + (Vie — Va4) X 3/8
B Vie+ (Vs = Vie) X 5/8 Vso + (Vas — Vse) X 4/8 2B Vag + (Vao - Vag) X 5/8 V2 4+ (Vie— V24) X 4/8
C Vis+ (Vs = Vie) X 4/8 Vse + (Vas — Vse) X 5/8 2C Vas + (Vao — Vag) X 4/8 Va4 + (Vie — V24) X 5/8
D Vie+ (Vs —Vie) X 3/8 Vs6 + (Vas — Vse) X 6/8 2D Vas + (Vao ~ Vag) X 3/8 Vaa + (Vie— V24) X 6/8
E Vie+ (Vs —Vie) X 2/8 Vs6 + (Vaz — Vse) X 7/8 2E Vs + (Vao — Vag) X 2/8 V2 + (Vie—V2a) x 7/8
F Vie+ (Vs = Vie) X 1/8 Vag 2F Vaz + (Vao -~ Vag) X 1/8 Vis
10 Vis Vas + (Vao— Vag) X 1/8 30 Vas Vie+ (Vs —Vie) X 1/8
11 Vaa+ (Vie — V24) X 7/8 Vas + (Vao — Vag) X 2/8 31 Vs + (Vaz — Vs6) X 7/8 Vie + (Vs —Vie) X 2/8
12 Vaa+ (Vie — V2a) X 6/8 Vas + (Vao — Vas) X 3/8 32 Vs6 + (Vag — Vse) X 6/8 Vie + (Vs — Vie) x 3/8
13 Vaa+ (Vie — V24) X 5/8 Vas + (Va0 — Vas) X 4/8 33 Vse + (Vas — Vse) X 5/8 Vie + (Vs —Vie) X 4/8
14 Vai+ (Vie — V24) X 4/8 Vs + (Vao — Vaz) X 5/8 34 Vs6 + (Vas — Vse) X 4/8 Vie + (Vs = Vie) X 5/8
15 Vau+ (Vie — V24) X 3/8 Vas + (Vao — Vasg) X 6/8 35 Vse + (Vas — Vse) X 3/8 Vie + (Vs — Vie) X 6/8
16 Vaa+ (Vie — Vaq) X 2/8 Vas + (Vao — Vag) X 7/8 36 Vse + (Vas — Vss) X 2/8 Vie+ (Va—Vie) X 7/8
17 Vaa+ (Vie— V24) X 1/8 Vo 37 Vse + (Vag — Vse) X 1/8 Vg
18 Vs Vao + (V32— Vao) X 1/8 38 Vs6 Vs + (Vo-Vs) x 1/8
19 Va2+ (V24 — V32) X 7/8 Vao + (V32— Vao) X 2/8 39 Vea + (Vse — Ves) X 7/8 Vs + (Vo-Vs)x 2/8
1A Va2+ (V24 — V32) X 6/8 Vao + (V32— Vao) X 3/8 3A Vs + (Vs6 ~ Vea) X 6/8 Vs + (Vo—Vs) x 3/8
1B Va4 (V24 — V32) X 5/8 Va + (V32— Va) x 4/8 3B Ves + (Vs6 — Ves) X 5/8 Vs + (Vo- Vs) x 4/8
1C Va2 + (Ve — V32) X 4/8 Vao + (V32— V) X 5/8 3C Vs + (Vs6 — Ves) X 4/8 Vi + (Vo - V3z) x 5/8
1D V324 (V2a — V32) x 3/8 Vao + (V32— Vao) X 6/8 3D Vea + (Vs — Vea) X 3/8 Vs + (Vo — Vs) x 6/8
1E Va2+ (V2a ~ V32) X 2/8 Va + (V32— Va) x 7/8 3E Vea + (Vs6 — Ves) X 2/8 Vs + (Vo—-Vs) x 7/8
1F Va+ (V2a-V32) X 1/8 Vi 3F Ves + (Vse — Ves) X 1/8 Vo
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(5) 7y (gamma) correction value
Between reference voltage input pin VHo and VHes, 64 resistors are connected in series. And between reference voltage input pin
VLo and VLe, 64 resistors are connected in series. And between reference voltage input pin VHes and VLes, a resistor isn’t
connected.
The ¥ correction curve is broken line connected between intermediate voltage input (VHs, VHis, VH24, VH32, VHu, VHag, VHss,
VLs, VLi6, VL24, VL32, VLo, VLa4s and VLss).
Between the intermediate voltage input, it is individed into 8 parts by the same resistor.

LH168D/LH168}
~VHo _
iVHs % l?(_)- ] 8 equal parts
jiVHIG % _1?‘1“ - 8 equal parts
IVHza ;_l?_“___— 8 equal parts
jiVHaz % R3 B —————— 8 equal parts
iVHao % Rit N 8 equal parts
;(VHQ %RS __-————— 8 equal parts
& iVHsc % R6 ————— 8 equal parts
s —O——F- ]
z iVHM % R7 - 8 equal parts
Qe .
3 VLot >
& >
| iVLso % R8 8 equal parts
8
»
o ivw % R9 8 equal parts
iVL«) % R10 8 equal parts
ZVLaz % RI1l 8 equal parts
IVLM % RI2 8 equal parts
iVLlé % R13 8 equal parts
iVLa % R14 8 equal parts
jiVLo % R15 N 8 equal parts
\H
The following shows the ratio of 2 correction resistance, when RO equals 1.
RO 1.00 R8 1.00
R1 0.50 R9 0.50
R2 0.50 R10 0.50
R3 0.50 R11 0.50
R4 0.50 R12 0.50
RS 0.50 R13 0.50
R6 0.50 R14 0.50
R7 1.00 R15 1.00
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M Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit

Vee Vee Ta=25T —0.3t0+7.0 \'
Supply voltage

Vis Vis Ta=25TC -0.3t0 +15.0 A"

VHo-VLo Vi Ta=25T -0.3 to Vis+0.3 \Y
Input voltage

Other Vi Ta=25C -0.3 to Vee+0.3 \Y

SPIO, SPOI Vo Ta=25T —0.3 to Vcc+0.3 v
Output voltage

X01-ZO28 Vo Ta=25T -0.3 to VLs+0.3 A"
Storage temperature Tstg —45to +125 °C

B Recommended Operating Conditions

Parameter - Symbol [ MIN. TYP. MAX. Unit Note
Vce 27 3.6 \%
Supply voltage Vis | 80 130 | V
VHo-VHes| 0.5Vis Vis-0.1 \%
Reference voltage input 1
VLo-VLes| +0.1 0.5Vis \%
Clock frequency fex 65 MHz
LCD drive output load capacity CL 150 pF
Operating temperature Topr 20 75 °C

Note 1. Observe the following relation for the potential of the reference voltage input.
VLs > VHo > VHg > VHi6 > VH24 > VH32 > VH40 > VH48 > VHs6 > VHe4 2 0.5 VLs
2 VLe4 > VLs6 > VL4g > VLao > VL32 > VL24 > VL16 > VL8 > VLo > GND

Note 2. Observe the following sequence of switching power supply on the device.
Vcce—Logic input—VLs, VHo-VHé4, VL64-VLo
Observe the contrary sequence of switching power supply off the device.
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W DC Electrical Characteristics (Vee=2.710 3.6 V, Vis=8.0 to 13 V, Ta=—20 to +75 °C)

Parameter Symbol | Measuring condition Applicable pin MIN. TYP. MAX. Unit
XAo-XAs, YAo-YAs, ZAv-ZAs,
XBo-XBs, YBo-YBs, ZBo-ZBs,

I ”"w " t 10 )
nput "Low” currea fus SPIO, SPOL, CK, LS, LBR, REV, HA
POLA, POLB
XAo-XAs, YA0-YAs, ZAo-ZAs,
. I XBo-XBs, YBo-YBs, ZBo-ZBs, 10 HA
Input "High" current
SPIO, SPOL, CK, LS, LBR, REV
Tz POLA, POLB 400 MA

XAo-XAs, YAo-YAs, ZAo-ZAs,
" " XBo-XBs, YBo-YBs, ZBo-ZBs,
Input "Low" voltage Vo SPIO, SPOL CK, LS, LBR, REV, GND 0.3Vcc \%
POLA, POLB

XAo0-XAs, YAo-YAs, ZAo-ZAs,

XBo-XBs, YBo-YBs, ZBo-ZBs,

Input "High" voltage Vm SPIO, SPOL, CK, LS, LBR, REV, 0.7Vcc Vce v
POLA, POLB

Output "Low" voltage Voo Io=0.3 mA SPIO GND GND + 0.4 v

Output "High" voltage VoH Ion=-0.3 mA SPOI Vee-0.4 Vce v

Current consumption

* -

(In operation mode) Icct 1 Vecc- GND 14 mA
Current consumption "

(In standby mode) Icc2 2 Vce - GND 4.0 mA
Current consumption Iis: *1 Vis — GND 10 mA
(In operation mode)

Current consumption x

(In standby mode) ILs2 2 Vis - GND 8.0 mA
Output voltage range Vour GND +0.2 Vis—0.2 v
Deviations between Vop XO1-ZOus 20 20 | mv
output voltage pins

Output current Iot-Ios | *3 200 HA
Resistance between Raoman Between VHo and VHes 20 kQ
reference power supplies | Rouar Between VLo and VLes 20 kQ

[Measuring condition]

*|  fck=65 MHz, fLs=50 kHz (Data sampling state)
*2 fek=65 MHz, fLs=50 kHz, SPI=GND is fixed. (Standby state)
*¥3  oloi e Applied voltage = 8.0 V(XO1-ZO128)
* Output voltage = 7.5 V(X01-ZO128)
*Vis=10V
oloz < Applied voltage = 7.0 V(X01-ZO128)
* Output voltage = 7.5 V(X01-ZO128)
*VLs=10V
olo3 « Applied voltage = 3.0 V(X01-Z0O128)
* Output voltage = 2.5 V(X01-ZO128)
*Vis=10V
olo4 « Applied voltage = 2.0 V(X01-ZO128)
* Output voltage = 2.5 V(X01-ZO128)
*VLs=10V
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B AC Electrical Characteristics (Veo=2.710 3.6 V, Vis=8.0 to 13 V, Ta=—20 to +75 °C)

‘, Parameter Symbol | Measuring condition Applicable pin MIN. TYP. MAX. Unit
Clock frequency fex 65 MHz
| "High" level pulse width | tcws 4.0 ns
"Low" level pulse width| tcwL CK 4.0 ns

| Input rise time ter 10 ns
Tnput fall time ter 10 ns
XAo-XAs, XBo-XBs

' Data set up time tsup 4.0 ns

YAo-YAs, YBo-YBs
ZAo-ZAs, ZBo-ZBs

Data hold time tHp POLA, POLB 4.0 ns
Start puise setup time tsusp SPIO, SPOI 4.0 ns
Start pulse hold time tusp SPIO, SPOI 4.0 ns
: 1
Start pulse width twsp SPIO, SPOI ns
fex
Start pulse
pase toss | CL=15pF SPIO, SPOI 1 ns
output delay time
LCD dri tput t CL=150 pF ‘ 3
rive outpu DOI L p XOvZO12s us
delay time too2 CL=150 pF 10 ©s
LS signal, SPI signal 1
. tLssp LS - ns
setup time fex

LS signal, CK signal

tuLs LS 7 ns
hold time
LS signal "High" 1
en '8 twrs LS ns
level width fex
; REV signal, LS signal
: . tsurv REV 14 ns
: setup time
REV signal, LS signal
‘ & & tHRv REV 10 ns
_; hold time

10 SHARP
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M Timing Diagram

fex tcwn tewr
o NI e N
ter || leF

SPIO input

(spop) P | tswo || tep
XAo0-XAs,YAo-YAs, '
ZAo-ZAs XBo-XBs, X 1 e 2 X
YBo-YBs,ZBo-ZB:s,
POLA,POLB

CK /] LAST-1 LAST
tpsp
SPIO input \
(SPOI) tHLs twis

LS o :ls
SPIO | :]/1
input

(SPOD) tsurv tHRY

REV X X
toot

X01-ZO12s N

too2

A
A

4
A

Target voltage + (VLsx 0.1)

Target voltage(6-bit accuracy)

B Example of Typical Characteristics
(Ta=25 °C, GND=0 V, Vcc=3.3 V)

Parameter MIN. TYP. | MAX. Unit
Basic gate propagation delay time 10 ns
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The circuit application examples in this publication are provided to explain
representative applications of SHARP devices and are not intended to guarantee
any circuit design or license any intellectual property rights. SHARP takes no
responsibility for any problems related to any intellectual property right of a third
party resulting from the use SHARP devices.

SHARP reserves the right to make changes in the specifications, characteristics,
data, materials, structures and other contents described herein at any time without
notice in order to improve design or reliability.

Contact SHARP in order to obtain the latest device specification sheets before using
any SHARP device. Manufacturing locations are also subject to change without notice.

In the absence of confirmation by device specification sheets, SHARP takes no
responsibility for any defects that occur in equipment using any SHARP devices
shown in catalogs, data books, etc.

Observe the following points when using any device in this publication. SHARP
takes no responsibility for change caused by improper use of the devices, which
does not meet the conditions and absolute maximum ratings for use specified in the
relevant specification sheet nor meet the following conditions :

B The devices in this publication are designed for use in general electronic equipment
designs such as :
® Personal computers
¢ Office automation equipment
* Telecommunication equipment (except for trunk lines)
¢ Test and measurement equipment
®|ndustriai control
® Audio visual equipment
e Consumer electronics

B Measures such as fail-safe function and redandant desigh should be taken to
ensure reliability and safety when SHARP devices are used for or in connection
with equipment that requires higher reliability such as :

®Main frame computers
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 Transportation control and safety equipment (i.e. aircratt, trains, automobiles, etc.)
o Traffic signals

*Gas leakage sensor breakers

® Alarm equipment

® Various safety devices, etc.

B SHARP devices shall not be used for or in connection with equipment that requires
an extremely high level of reliability and safety such as :
© Military and aero space applications
* Telecommunication equipment (trunk lines)
¢ Nuclear power control equipment
® Medical and other life suport equipment (e.g., scuba)

Contact a SHARP representative in advance when intending to use SHARP devices
for any “specific” applications other than those recommended by SHARP or when it
is unclear which category mentioned above controls the intended use.

If the SHARP devices listed in this publication fall in the scope of strategic products
described in the Foreign Exchange and Foreign Trade Control Law of Japan, it is
necessary to obtain export permission or approval under the law in order to export
such SHARP devices.

This publication is the proprietary product of SHARP and is copyrighted, with all
rights reserved. Under the copyright laws, now part of this publication may be
reproduced or transmitted in any form or by any means, electronic or mechanical,
for any purpose, in whole or in part, without the express written permission of SHARP.
Express written permission is also required before any use of this publication may
be made by a third party.

Contact and consult with a SHARP representative if there are any questions about
the contents of this publication.
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