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SIEMENS

1 DESCRI PTI ON

| - SFT 160i.15X (&3916-B65-H113) is a color active matrix TFT (Thin Film Transi stor)
liquid crystal display (LCD) that uses anorphous silicon TFT as switching devices.
This nodel is conposed of a TFT LCD panel, a driver circuit and a back-1light system
The 15" display has a resolution of 1024 x 768 pixels and can display up to 16.777.216
colors. 6 o' clock direction is the optimum vi ewi ng angl e.

2 FEATURES

* High brightness 1600 cd/n?

« Extended tenperature range

e Integrated inverter for driving backlight

e High contrast ratio, high aperture structure
XGA (1024x768 pi xels) resolution

e Low power consunption

6 CCFTs (Cold Cathode Fl uorescent Tube)

TTL Interface with 2pixels / clock

.

3 APPLI CATI ONS

e Point of Information / Point of Sal es
e Monitors for industrial use

4 STRUCTURE AND FUNCTI ONS

A TFT col or LCD nodul e conprises a TFT LCD panel and LSIs for driving the liquid
crystal. The TFT LCD panel is conposed of a TFT array gl ass substrate superinposed on
a color filter glass substrate with liquid crystal filled in the narrow gap between
two substrates.

RGB (Red, Green, Blue) data signals are sent through a signal processor to the LCD
panel drivers after nmodulation into suitable fornms for active matrix addressing.

Each of the liquid crystal cells acts as an electro-optical switch that controls the

incident light transm ssion. The liquid crystal cell is driven by a signal applied to
the TFT switch.
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5 OUTLI NE OF CHARACTERI STI CS

| TEM SPECI FI CATI ON UNI T [ NOTE
Di spl ay area 304.128(H) x 228.096(V) (15 inch diagonal) nmm
Driver el ement a-Si TFT active matrix
Di splay col ors 16.777. 216
Nunber of pixels 1024 x 768 pi xel
Lumi nance (typ.) 1600 cd/ nt
Dimming ratio 1: 1000
Pi xel arrangenent | RGB vertical stripe
Pi xel pitch 0.297(H) x 0.297(W mm
Di spl ay Mode Normal Iy White
Surface treatnment | Anti — glare, hard - Coating (3H)
6 BLOCK DI AGRAM
DC power Supply
. GND
Display data CN1-a L, jntergratled Inverter
and timing signal v
Timing Backlight
GND Converter > L
Gate —'.GIZ
Driver TFT-LCD
Display data DC/DC >
and timing signal > Converter > G768 -
DC power supply > 11'D21 'D3072t
GND CN1-b Drain Driver
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7 SPECI FI CATI ONS

7.1 MECHANI CAL | NFORMATI ON

| TEM TYP. UNIT
Hor |(z|_(|))nt al 353 7 m
Modul e
si ze Vertical (V) 264.0 mm
Depth (D) 25.7 mm
Wi ght 2400 g

7.2 ABSOLUTE MAXI MUM RATI NGS OF ENVI RONMENT

| TEM SYMBCL M N. MAX. UNI T NOTE

Storage tenperature Tsre -25 70 °C (D)

Operating tenperature

(Surface of d ass) Teer -10 60 c (1)
Shock (operating) Shop - 35 g (2)
Vi bration (operating) Vhop - 3 g (3)
Not e

(1) 85 % RH Max. No condensati on.

(2) 6 ns.

(3) 10 — 2000Hz.

7.3 ELECTRI CAL ABSOLUTE RATI NGS

TFT LCD MODULE Vss = 0 V
| TEM SYMBOL M N. MAX. UNI'T NOTE
Power Supply . VDD 0 6 Vv
Vol tage for logic
Input signal Vi 0.3 [3.3 +0.3 v (1)

Vol tage for logic
El ectrostatic VESDO + 100 \ (2), (3)
Durability VESD1 + 8 KV (2), (4)

Not es

1) The specification shall be applied to pixel data signal and clock signal.

2) Discharge circuit to be connected: 200 pF - 250 W, Environnental: 25°C — 70% RH

3) The specification shall be applied to I/F connector pins

4) The specification shall be applied to the surface of both a nmetal bezel and a
LCD panel .
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7.4 ELECTRI CAL CHARACTERI STI CS

TFT LCD MODULE Ta=25+2°C
| TEM Symbol M n Typ. Max. Uni t Not e
Power Supply Vol tage VDD 4.5 5 5.5 \%
Power Supply Current | DD - 370 - mA (1)
VSYNC Frequency fv 58 60 75 Hz
HSYNC Fr equency fH 46. 8 48. 4 60. 2 kHz
DCLK Frequency f CLK 31. 4 32.5 40 VHz
Vi L - - 0.8 \%
I nput Signals
Vi H 2.0 - - \%
Not e
1) DC current at fVK=60 Hz, fCLK=32.5 MHz, VDDK=5.0 V, and all black screen
DC Ampere Meter TFT - LCD Module
VSS
777
I nverter Ta=25+2°C
| TEM Synbol M n Typ. Max. Uni t Not e
Power Supply Vol tage Vi nv - 24 - \%
Power Supply Current linv - 1,80 - A
sh113_04a.doc 09.09.2002 page 7
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7.5 | NTERFACE PI N CONNECTI ON
TFT LCD MODULE (I nterface Signal & Power)
Connector: Mol ex 53475, Mat chi ng Socket: Ml ex 52760
Pi n No. Synbol Di scription | Note Pi n No. Synbol Di scription Not e
1 VSS GND (0V) 41 VSS GN\D (0V)
2 PEV BO Pi xel Data 1) 42 POD GO Pi xel Data 1)
3 PEV B1 Pi xel Data 1) 43 POD G1 Pi xel Data 1)
4 PEV B2 Pi xel Data 44 POD &2 Pi xel Data
5 PEV B3 Pi xel Data 45 POD G3 Pi xel Data
6 VSS GN\D (0V) 46 VSS G\D (0V)
7 PEV B4 Pi xel Data 47 POD 4 Pi xel Data
8 PEV B5 Pi xel Data 48 POD G5 Pi xel Data
9 PEV B6 Pi xel Data 49 POD G6 Pi xel Data
10 PEV B7 Pi xel Data 50 POD G7 Pi xel Data
11 VSS GN\D (0V) 51 VSS G\D (0V)
12 PEV Q0 Pi xel Data 1) 52 POD RO Pi xel Data 1)
13 PEV Gl Pi xel Data 1) 53 POD R1 Pi xel Data 1)
14 PEV 2 Pi xel Data 54 POD R2 Pi xel Data
15 PEV G3 Pi xel Data 55 POD R3 Pi xel Data
16 VSS GN\D (0V) 56 VSS GN\D (0V)
17 PEV (4 Pi xel Data 57 POD R4 Pi xel Data
18 PEV G5 Pi xel Data 58 POD R5 Pi xel Data
19 PEV G6 Pi xel Data 59 POD R6 Pi xel Data
20 PEV G7 Pi xel Data 60 POD R7 Pi xel Data
21 VSS GND (0V) 61 VSS G\D (0V)
22 PEV RO Pi xel Data 1) 62 VSS G\D (0V)
23 PEV R1 Pi xel Data 1) 63 PDCLK Pi xel Dot C ock
24 PEV R2 Pi xel Data 64 VSS GN\D (0V)
25 PEV R3 Pi xel Data 65 VSS G\D (0V)
26 VSS GN\D (0V) 66 PDHS H — Sync
27 PEV R4 Pi xel Data 67 VSS G\D (0V)
28 PEV R5 Pi xel Data 68 VSS GN\D (0V)
29 PEV R6 Pi xel Data 69 PDEN DTMG
30 PEV R7 Pi xel Data 70 PDVS V- Sync
31 VSS GND (0V) 71 VDD Power Supply typ. +5V
32 POD BO Pi xel Data 1) 72 VDD Power Supply typ. +5V
33 POD B1 Pi xel Data 1) 73 VDD Power Supply typ. +5V
34 POD B2 Pi xel Data 74 VDD Power Supply typ. +5V
35 POD B3 Pi xel Data 75 VDD Power Supply typ. +5V
36 VSS GN\D (0V) 76 VSS GN\D (0V)
37 POD B4 Pi xel Data 77 P I D2 NC
38 POD B5 Pi xel Data 78 P I D1 NC
39 POD B6 Pi xel Data 79 FRC.CTL | 8bit:+3.3V, 6bit: GND
40 POD B7 Pi xel Data 80 VSS GN\D (0V)
Not e
1)6-bit Mdde shall be connected to VSS
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| NPUT DATA SI GNAL

7.6 DI SPLAY COLOR vs
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1) Definition of gray scale:

Notes

Number in paranthesis indicates gray scale level. Larger n corresponds to

brighter level.

Color(n)

0: Low

1: High,

2) Data:
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SIEMENS

7.7.1 RELATI ONSHI P BETWEEN | NPUT DATA AND SCREEN | MAGE

(1,2) PEVRO~R7  :Rdata
PODRO~R7 : R data
PEVGO~G7  : G data
R| G| B PODGO-G7 : G data
PEVBO-B7 B data
PODB0~B7 : B data
1,1 J 1,2 1,3 1,1024
2,1 2,2 2,3 2,1024
3,1 3,2 3,3 3,1024
768,1 768,2 768,3 768,1024
—?}—‘ ‘R—‘
DCLK ‘
PODRO~R?7 <
PODGO~G7 INVALID 1,1 1,3 1,1021 1,1023 INVALID 2,1 2,3 <
PODBO~B7 R 2
PEVRO~R7 2
PEVGO~G7 INVALID 1,2 1,4 1,1022 1,1024 INVALID 2,2 2,4 <
PEVB0O~B7 C (4
e
DTMG 4 \_22—‘
sh113_04a.doc 09.09.2002 page 10



SIEMENS

7.7.2 TIM NG DI AGRAMS OF | NTERFACE SI GNAL

TCIP TCIL
DCLK
0.8V
HSYNC I /_\_
_VSYNC_\E TSV |, THV j/ -
THP
HSYNC :
Y v/
THBP TWD . THFP
DTMG /
VSYNC VP

g

BT, | \

TVBP TVEP

1,5V

DCLK
ISTC | THTC

VSYNC, HSYNC, DTMG 1,5V 1,5V

PEVRO ~ R7, PEVG ~ G/, PEVBO ~ B7, PEVRO ~ R7, POD&X ~ G7, PCDBO ~ B7

Not es
1) Reference level for each timng signal is 1.5V unless it is stated on the chart,
hi gh |l evel voltage (VIH) and | ow |l evel voltage (VIL) are defined as foll ows:
VIH> 2.0V VIL < 0.8V
2) HSYNC, VSYNC timng is specified in negative polarity.
3) HSYNC pulse is need while data is invalid (bl anking period)

sh113_04a.doc 09.09.2002 page 11
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7.8 TI'M NG PARAMETERS

Item Synbol M N TYP MAX Uni t Not e
DCLK Peri od TCl P 25 - 40 Ns
Dut y D 0.35 0.5 0. 65 D=TCI L/ TCI P
HSYSNC Peri od THP 535 - 1022 TCI P 5)
Wdth — Active TWH 8 - 120 TCl P
VSYNC Set up Tine TSV 0 - - TCI P
To HSYNC
Hol d Tinme THV 2 - - TCl P
Peri od TVP 771 - 1000 THP
Wdth — Active TW 1 - 120 THP
DTMG Hri zont al Back THBP 28 i 510 Ta P 5) . 6)
Por ch
Hor i zont al
Front Porch THFP 0 - 1) TCl P
Vertical Back TVBP 3 i 2) THP
Por ch
Vertical Front TVEP 0 i 2) THP
Por ch
Wdth — Active TWD 512 - - TCl P
COMVOM Set up Tine TSTC 6 - - ns
Hol d Ti ne THTC 2 - - ns
Not e

1) THBP + THFP < 260 TCIP

2) TVBP + TVFP < 232 THP
3) fV=1/TVP < 75 HZ

4) fH =

In this case

THP=1024

6) 16 of 28 is used data transfer

sh113 04a.doc

1/ THP < 60. 24 kHz
5) When THP = 1024 is comi ng, Display does not work.
the foll owing procedure is recomrended.

(turn on)

(turn off/on)

a new FCA system

09.09.2002
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> THP<772

AN
> THP< 1022
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SIEMENS

7.9 SUPPLY VOLTAGE SEQUENZE

Power Supply Voltage VDD
4,5V on 4,5V
0,8V 0,8V off 0,8V
11 |12 14 15|16 | t7
20V
Input Signals VI
08V __________ Y
0Om <t4 <3 ns tl < 40 ns
O0m <t2 <50 ns O0m <t5 < 50 ns
Om <t3 <3 ns Om <t6 <1s
t7 >0.2s

Power ON OFF

Not es

1) Set 0OV < VI(t)< VDD(t)
Here, VI(t), VDD(t) indicate the transitive state of VI, VDD when power supply is
turned ON or OFF.

2) Do not keep interface signal high-inpedance when power on.
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SIEMENS

7.10 OPTI CAL CHARACTERI STI CS

Measuri ng equi pnent :

Lum nance, Chromaticity: TOPCON BM 7
: ELDI M EZContrast 160D

Vi ewi ng Angl e, Contrast

Ta = 25°C £ 2°CD, VDD =5V, fv = 60 Hz, fpgk = 32.5 Mz
Par anet er Synbol Condi tion M n Typ. MBax. Uni t Remar k
) FEX+ CR>10, Ay = +0° - 60 - deg.
) Hori zont al
Vi ewi ng FEX- CR>10, Ay = +0° - 60 - deg. (1), (4)
Angl e ) fEy+ CR>10, AX = +0° - 45 - deg. ’
Verti cal
AEy- CR>10, Ax = *0° - 50 - deg.
1 _ o —_ o . (1) ’ (2) ’
Contrast ratio CR Ay=-5°, Ax=%0 - 350: 1 - - (4)
T risin - 45 -
Response tine R ng s (1), (3)
Te falling - 45 -
Lum nance
Lw at center - 1600 - cd/nt | (1), (4)
(center of screen)
Di mm ng range DR 1: 1000 (1), (4)
RX - - -
Red at center t bd
Ry - - -
X - - -
G een o at center t bd
Chronmaticity B (1), (4
X - - -
Bl ue at center t bd
By - - -
Wite at center t bd
W - - -

note (1): Definition of view ng angle

data connector

X-.,

sh113 04a.doc
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SIEMENS

note (2):

The contrast ratio is calculated by using the follow ng formula:

Cont r ast

Bri ghtness (Lumi nance) with all pixels in “Wite”
ratio =

Bri ght ness(Lum nance) with all pixels in “Black”

the brightness is nmeasured in a darkroom

note (3):

note (4):

sh113 04a.doc

Definition of the response tine:

Phot odet ect or out put signal is neasured when the brightness changes from
“white” to “black” or “black” to “white” respectively. The response tine is
the tinme between 10% and 90% of the phot odet ector output.

100%
white 0%
/ \
Luminance
\/ _/,_10%T
black T %
Trresp. Te

Bri ght ness measurenents setup

The neasurenent shoul d be executed in a dark room 30 mn. after |ightning

the backlight. Matrix: off state. The brightness is neasured in the center

of the screen.

Envi ronment conditi on: T =25 %2 °C, it has to be assured that a
sufficient heat flow/ air circulation is given

Photo detector
(Topcon BM-7)

50cm

apertureangle 2° [—

TFT-LCD Module

/

LCD Panel

center of screen

09.09.2002 page 15



SIEMENS

7.11 | NVERTER SPECI FI CATI ON

PI' N CONNECTI ON
Connector: JST S8B- PH- SM3- TBc
Correspondi ng connector:

housi ng JST PHR- 8,

contacts JST SPH-002T-PO. 5S

Pin # Description val ue
1 Supply voltage for Inverter (1) typ. 24 VvDC
2 Supply voltage for Inverter (1) typ. 24 VvDC
3 Power limt signal (only control signal) low -> linmter on
Do not connect an external signal! high -> limter off
4 Remote on / off not cc(-:)‘\rl1Dne-0>t 60(; f-> on
5 Ref erence current output typ. 5 mA
for dimming with variable resistor (*) (*) 1 kW
6 Anal og Di mmi ng i nput 0-5 VvDC
7 Ground (1) GN\D
8 Ground (1) GN\D
(1) for connection use both pin 1 and 2 parallel and pin 7 and 8 parall el

sh113 04a.doc
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SIEMENS

7.12 OUTLI NE DI MENSI ON

353,70
306,85
136,85 S Front
76:85
8‘45 M3 M3 + M3> N?)A E 1 = 2570
q uuuuuuuuuuuuuuuuuuuuuuuuuuu I N
. :’I I
INVERTER o3
R CONNECTOR .
M ¥
304,80
DgTA 5
CONNECTOR @
23,95 B i ’@} 2305 | _
" = 3 + 16000
N ACTIVE CENTER «
M.3 :4_
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SIEMENS

8. GENERAL PRECAUTI ONS
8.1 HANDLI NG

(a) When the nodule is assenbled, it should be attached to the systemfirmy using
every mounting holes. Be careful not to twist and bend the nodul es.

(b) Refrain from strong mechani cal shock and / or any force to the nodule. In addition
to damage, this may cause inproper operation or damge to the nodul e and CCFT
backl i ght.

(c) Note that polarizers are very fragile and could be easily damaged. Do not press or
scratch the surface harder than a HB pencil | ead.

(d) Wpe off water droplets or oil immediately. If you | eave the droplets for a | ong
time, staining and discol oration nay occur

(e) If the surface of the polarizer is dirty, clean it using sone absorbent cotton or
soft cloth.

(f) The desirable cleaners are water, |PA (lIsopropyl Alcohol) or Hexane.
Do not use Ketone type naterials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid
or Methyl chloride. It mght produce a pernmanent danage to the polarizer due to
chem cal reaction.
(g) If the liquid crystal material |eaks fromthe panel, it should be kept away from
the eyes or mouth. In case of contact with hands, legs or clothes, it nust be
washed away thoroughly with soap.

(h) Protect the nodule fromstatic, it nmay cause damage to the C-MOS Gate Array |IC.

(i) Use finger-stalls with soft gloves in order to keep display clean during the
i ncom ng inspection and assenbly process.

(j) Do not disassenble the nodul e.

(k) Pins of I/F connector shall not be touched directly with bare hands.

8.2 STORAGE
(a) Do not store the TFT-LCD nodule in direct sunlight.

(b) The modul e shall be stored in a dark place. It is prohibited to apply sunlight or
fluorescent light during the store.

sh113_04a.doc 09.09.2002 page 18



SIEMENS

8.3 OPERATI ON
(a) Do not connect, disconnect the nodule in the “Power On” node.

(b) Power supply should always be turned on/off by following item 6.6 “Power on/off
sequence *

(c) Modul e has high frequency circuits. Sufficient suppression to the el ectromagnetic
interference shall be done by system manufacturers. G ounding and shi el di ng
met hods may be inportant to mininize the interference.
8. 4 OTHERS

(a) Utra-violet ray filter is necessary for outdoor operation

(b) Avoi d condensation of water. It may result in inproper operation or disconnection
of el ectrode.

(c) Do not exceed the absolute maxi mum rating values (the supply voltage variation
i nput voltage variation, variation in part contents and environnental tenperature,

so on). Otherw se the nodul e may be damaged.

(d) I'f the nodul e displays the same pattern continuously for a long period of tine, it
can be the situation when the imge “sticks” to the screen

(e) This nodule has its circuitry PCB's on the rear side and should be handl ed
carefully in order not to be stressed.

sh113_04a.doc 09.09.2002 page 19



SIEMENS

9. COSMETI C SPECI FI CATI ONS
9.1 VI SUAL | NSPECTI ON

1) | NSPECTED AREA

i) The distance between inspector’ s eyes and the module is around 300nm

Viewi ng angle for inspection is as follows:

g < 45° when non — operating inspection.

g < 5° when operating inspection.
ii) Inspection should be executed only fromfront side, and only for A — zone.

The visual defects of B & C — zone are ignored (refer to 9.2 DEFIN TI ON

OF ZONE)

2) ENVI RONMENTAL
i) Anbient tenperatur: 25°C
ii) Illumnation for inspection should be around 2000 (Ix) in the nodul e operation
and around 1000 (Ix) in non-operation.
iii)Back-light is powered on in the inspection for nodul e operation.

3) OPERATI NG | NSPECTI ON

Nunber of display colors in the inspectionis 8 only (Gray scale 0 and 255 for each
Red, Green, Blue, and Wite).

l TET- LCD Module

sh113_04a.doc 09.09.2002 page 20
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9.2 DEFI N TION OF ZONE

Each zone is defined as foll ows. The visual defects are specified at A — zone and the
specification is not applicable to B & C — zone. (Defects in B&C-zone are
di sregarded).

A-zone: Display area (pixel area)
B-zone: Area between A-zone and C-zone
C-zone: Metallic bezel area (include I/F connector)

A-zone
B-zone
C-zone

sh113_04a.doc 09.09.2002 page 21



SIEMENS

9.3 COSMETI C SPECI FI CATI ON

The following are inspected at the nodul

powered on & off

i s disregard.

stabl e operation and defects appearing at

No. || TEM Maxi num Accept abl e Nunber | Note
A-zone Uni t
Operating 1 Sparkl e 1 dot 7 pcs 1),2),4)
| nspection Mbde 2 dot 3 Uni t
3 dot 0 1).2),5)
4 dot 0
Density 0 pcs/ A220mm | 1), 2), 6)
Dot Def ect Tot al 7 pcs 1), 2)
Bl ack 1 dot 7 pcs 1),3),4)
Mode 2 dot 3 Uni t 1),3),5)
3 dot 0
4 dot 0
Densi ty 3 pcs/ A30mm | 1), 3), 6)
Tot al 7 pcs 1), 3)
Tot al 7 pcs 1)
2 Li ne Def ect Serious one is i i
3 Uneven bri ght ness Not al | owed
4 Stain W< 0.02]|L:1gnore | gnore
I ncl usi on W< 0.04| L <2.0 10
L <20 0 cs 7)
Line shape |W< 0.08| L < 1.0 10 P
W wi dt h( mm) L>1.0 0
L: Tength(m) [w> 0.08 - see Dot shape
5 Sta'? D < 0.24 I gnore
I ncl usi on =
Dot shape D<0.4 5 pcs 7)
D. average
di a. (M D>0.4 0
6 Scratch on |W< 0.01(L:ignore | gnore
polarizer fw< o002 L < 40 10
Li ne shape L > 40 0 Pcs 8)
L: | ength(mm L > 20 0
7
Scratch on D<O0.2 I gnore
pol ari zer —
Dot shape D<0.4 10 pcs 8)
D: average
dia.(nm D>0.4 0
8 Bubbl es, D<0.3 | gnor e
Peeling in D<0.5 10
Pol ari zer -
pcs 8)
D<1.0 5
D: average —
dia.(nmm D>1.0 0
9 Serious one is

Wi nkl es on Pol ari zer

Not al | owed
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SIEMENS

Not es

1) Defect whose area per each dot is over 50%is regarded as Dot Defect.

2) Defect whose brightness at all black screen is nore than 30%is regarded as Bri ght
Dot Defect.

3) Defect whose brightness at all white screen is less than 70%is regarded as Dark
Dot Defect.

4) Defect dots which are not adjacent are regarded as Single Dot Defect each.

5) 2 or nore Adjacent Defect dots is regarded as n(nunber)-Adjacent Dot Defect.

6) Defect density is defined by the nunmber of defects existing in the 20nm A

7) Defect which can be easily wi ped off is disregarded.

8) The specification is applicable only to A-zone and if these defects are in B-zone,
they are disregarded.

9) In case of gray scale pattern, obvious defects is to be rejected.
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