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1 General Specifications

Item tAStandard Value Unit
Display Pattern gGraphlc S\(A:/Er? rlaccga’\rl [iSegment
Color O  Mono. OGrayscale g 16.7M
Module Dimension (W x Hx T) | 77.6(W)X 64.4(H)X3.1(T) mm
Viewing Area (W x H) 70.08(W)X52.56(H) mm
Active Area (W x H) 70.08(W)X52.56(H) mm
Character Size (W x H) / mm
Character Pitch (W x H) / mm
DOT Size (W x H) 0.063(W)X<0.209(H) mm
DOT Pitch (W x H) 0.219(W)X 0.219(H) mm
OTN, Positive LITN, Negative
LIHTN, Positive LIHTN, Negative
LCD Type LSTN, Yellow-Green CISTN, Gray OSTN, BIUE
OOFSTN, Positive OFSTN, Negative
O OFMLCD @&ETFT
Polarizer Tvpe LTransflective  #dTransmissive  [IReflective
yp LAnti-Glare
View Direction 6H =H12H O
LCD Controller & Driver SSD2119
LCD Driving Method 1/240duty, 1/15bias
Serial  OI’C O4-line SPI  O3-line SPI O
Interface Type —
Parallel 06800 £48080 [O4-bit O
i LEDOBott ASingle Si ODual Si
Backlight Type 4 0 fm 7S|ng e Side ual Side
O LEL LICCFL
. OYellow-Green  &EWhite OAmber
Backlight Color CIBlue ORed 0
EL/CCFL Driver type OBuild-in OExternal
DC-DC Converter £E4Build-in OExternal
Operation Temperature Top =-20 °C
Topy =+70
Storage Temperature Tsn =-30 °C
Tsth=+80
Note:

TopL: Lowest Operation Temperature.
Topu: Highest Operation Temperature.
TstL: Lowest Storage Temperature.
Tsrn: Highest Storage Temperature.
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Pin Description

Pin

Display type:TFT/Normal white
Display mode:Transmissive
Viewing direction: 12:00
interface Mode:Customer Define

Driver IC: SSD2119
Logic volatage: 3.3V
Backlight: White LED

Operating temprature: -10° C ~+70° C
Storage temprature: -30° C ~+80° C

ROHS REQUES

W2 0F9°LL
0013 °0F¢
(V)80 0L
~—A
1 : 3.5” TFT 320 (RGB) X240 :
: 8% |l 12:00 |
Lona :
T T
u LN
2 -0
+
S )
g
%
G 0FS 62

CIRCUIT DIAGRAM
LED: 6 DIES

Al —f—4—4—K1
A2 —f——84—K2

30 DB6

+0.05

0.5,

Backlight Vf = 9.9v, 12.5mA per side

2 Mechanical Diagram

CFAF320240F-T
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3

/O Terminal

Pin NO. Symbol Level Function
1 GND L Ground
2-3 NC - -
4-6 GND L Ground
7 RD H/L 6800-system : E (enable signal)
8080-system - RD (read strobe signal)
Sertal mode : Not used and should be connected to Vopp or Vs
8 SDO H/L Data output pin in serial interface
System reset pin.
9 RESET H/L - An active low pulse at this pin will reset the IC, Connect to
Vpppo in normal operation
10 cS H/L CS : Chup select pin for 6800/8080 Parallel Interface
SCS : Chip Select pin for Serial Mode Interface
11 SCL H/L Serial clock input
12 SDA H/L Data input pin in serial interface
Data or command
13 RS HIL DC ; Parallel Interface
SDC : Senal Interface
6800-system : RW (indicates read cycle when High, write cycle
14 RW H/L when Low)
8080-svstem : WR (write strobe signal)
- _ PS3 | PS2 | P51 | PSO | Interface Mode
15-18 PS3-PSO HL 0 0 0 0 | 16-bit 6800 parallel interface
0 0 0 1 | 8-bit 6800 parallel interface
0 0 1 0 | 16-bit 8080 parallel interface
0 0 1 1 [ 8-bat 8080 parallel mterface
0 1 0 0 | 9-bit generic D[9:16] {262k
colour) + 3-wire SPI If 65K
color, D12 shorts to D17
internally
0 1 0 1 16-bit generic (262k colour)
+ 3-wire SPI
0 1 1 0 18-bit generic (262k colour)
+ 3-wire SPI
0 1 1 1 | 6-bit generic D[8:3] (262k
colour) + 3-wire SPI
1 0 ] 0 | 18-bits 6800 parallel
inferface
1 0 0 1 | 9-bits 6800 parallel interface
1 0 1 0 | 18-bit 8080 parallel interface
1 0 1 1 | 9-bit 8080 parallel interface
1 1 1 0 [ 3-wire SPI
1 1 1 1 | 4-wire SPI
19-36 DB17-DB0 H/L Data bus
37 DEN H/L Displav enable pin from controller.
38 HSYNC H/L Line Svnchronization input
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39 VSYNC H/L Frame/Fam Write Synchronization input
40 DCLK H/L Dot-clock signal and oscillator source. A non-stop external
clock mst be provaded fo that pin even at fronf or black porch
non-displav period,
41 NC --
42-43 GND L Ground
44-45 VCC H Power supply
46 NC --
47 K2 L Backlight-
48 A2 H Backlight+
49 Al H Backlight+
50 K1 L Backlight-

3.2 Block Diagram
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= /=N
RS 2 & S
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= HSYNC o S
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N oo}
SDO . >
cS © AN
(e}
DO—D17 4
SCL 2 g
SDA =
RST =
(@] O < [®)
O O = ) 9| o
= = % 2| o =
N [ON] - < ey
| | G S
Y ¥ ¥
Al ™ ™ ™~ KT
¥ ¥ ¥
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4. Electro-optical Specifications

4.1 Absolute Maximum Ratings
Maximum Ratings (Voltage Referenced to Vss)

Symbol | Parameter Value Unit
VODIO Supply Voltage 03t0+40 W
W Input Voltage W35-03t05.0 \i

I &J:rent Drain Per Pin Excluding Vooio and o5 mA
Ta Operating Temperature -40 to +85 °C
Ty Storage Temperature -65 to +150 °C

Mazommm 1ztmgs are those values bevond which damages to the device may cecur. Funcfional operztion should be resticted to the lmuts m the Electrical Charactenstics
tablas or Pin Desenption section.

Thiz devics confzins ewendty to protect the mputs azainst damage due to high statie voltages or electrnie flelds; howsever, strong electic fields, when exposad to 2 MOS
device, can cause destruction of the zate ccude and uitimately degrade the device operation. Steps nmst be taken to stop generation of stafic elechicity as nmch as possible,
and quuckly dissipate 1t when it has ccowred. Environmental contrel nmist be adequate. Whan it 15 diy, a humudifier should be used. It is recommended fo avoid wsing
msulators that easily buld up static electneity. Semiconductor devices nmst be stored and transportad in an anti-static contamer, static shieldmg bag or conductive material.
All test and measurement tools meluding work benches and floors should be mroumded The operator should be mroumded wsing 2 waist strap. Semmeonductor deviees moust
net be touched with bare hands. Simmlar precautions need to be taken for PW boards with mounted seneonductor devices. It is advised that proper precautions o be tzken
to avowd application of awy veltage higher than masoanmmm rated voltages to this high impedance cirewmt. For proper opetation 1t 15 recommendad that VI and Vout be
constramed to the rangs V55 = VDDIO = VI = Vogr. Behalility of operation 15 exhaneed 1f vomsed input 15 connected to an appropuiate logic voltage level (e.z., either
V55 or VDDIO). Ummsed cutputs nmst be left open. This device may be Light sensitive. Cantion should be tzken to avord exposure of this device to amy light source during
normal operation. This device s nof radiation protected.

4 2 Optical Characteristics
DC Characteristics (Unless otherwise specified, Voltage Referenced to Vaz, Vg = 1.4 to 3.6V, T, = -40 fo 85°C)

Symbol Parameter Test Condition Min Typ |Max Unit
, o . Recommend Operating Yoltage w
YDDIO Fower supply pin of 1O pins Possible Operating Voltage 1.4 - 3.6 V
25a0r
Vel Booster Reference Supply Recommend Operating Voltage (VDDIO ) 16 y
Yoltage Range FPossible Operating Voltage whichever ’ '
is higher
Mo panel loading; 4x or 5x
booster, ITO for CYP, CYN, a3 a0 B 9%
i i ¥ o=
VGH Gate driver High Output ﬁéﬁlmﬂ VCland VCHS =10
W i i -
oitage: Booster emciggCy Mo panel loading; Gx booster;
ITO for CYP, CYN, VCIX2, VCI |82 a4 - %
and YCHS = 10 Ohm
. ) Mo panel loading, ITO for CYF,
veixy | JSba prmany hooster CYN, VCIX2, VCl and VCHS = |83 85 |- %
Y 10 Ohm
im Gate driver High Qutput ) y
YGH Voltage 9 18 V
. Gate driver Low Qutput i _ | \e
VGL Voltage 15 G V
WeoomH Yeom High Qutput Voltage Ve + 0.5 - ] L
YWeooml Veom Low Cutput Woltage Vept0h - -1 W
VLCDE3 Max. Source Voltage - - il W
AVLCDE3 | Source voltage variation -2 2 %
Vo1 Logic High Output Yoltage lout=-100uA 0.9*vooDIo |- YoDIO Vi
VoL Logic Low Output Voltage lout=100pA 0 - 0.1*DDIo |V
Wikt Logic High Input voltage 0.8*vDhDl0 |- YDDIO Y
Wi Logic Low Input voltage 0 - 0.2°D0DI0 |V
Logic High Cutput Current .
low s Dﬂme g Vout = Vooio-0.4V 50 - - uA
Logic Low Output Current . _ v i ) .
loL Drain Viout = 0.4V a0 UA
| Logic Qutput Tri-state Current i ) ’ uA
oz Drain Source
e Logic Input Current -1 - 1 PA
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Cin Logic Pins Input Capacitance a 7.5 pF
Source drivers output
Rson resistance ! ) —
Razon Gate drivers output resistance a0 |- 0
Reou Yoom output resistance 200 |- 0
Vddio=1.8Y, Vi = 2.8V,
Swl-5x(VGHMNGL) Ivdd 130 |300 UA
lap(262k) | Display current for 262k booster ratio. Full color
current consumpdion, bvci 25 |m mA
without panel loading
Vddio= 1.8V, Vo = 2.8Y, | |ydd 120|300 A
+5/-3(WGHMNGL) booster
o . | Display current for & color ratio
lap(& color) moge ' Current consumption for | e 1 5 A
8 color partial display,
without panel loading
Oscillator off, no
source/gate output, Ram | ydqd an 100 uA
lsp Sleep mode current E:ii?r:.argg Eﬁ%?ﬁ?ﬂ??
(sleep mode), ROO-0000
{stap osc) bvei 40 200 HA

Remark: Ivdd = [vddio
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4.3 Timing Characteristics

Table 13-1: Parallel 6800 Timing Characteristics
(Te=-40 10 B5°C, Voo = 1.4V 1o 3.6Y)

Figure 13-1: Parallel 6800-series Interface Timing Characteristics

Symbol | Parameter Min Typ Max Unit
Tyl Clock Cycle Time (write cycle) 75 - - ns
Tyl Clock Cycle Time (read cycle) 1000 - ns
tas Address Setup Time (R/W) ] - ns
tan Address Held Time (R/wW ) i} - ns
tosw Data Setup Time (DO-D7. WERITE) 5 - ns
toew Data Hold Time (DO-D7. WEITEN 5 - ns
facc Data Access Time (DO-D7. READ) 250 - ns
loH Output Hold time (D0-D7, READ) 100 - ns
PWes, Pulse width /C3 low (write cycle) 40 - ns
P'Weap Pulse width /C3 high (write cycle) 25 - ns
PWes, Pulse width /C3 low (read cycle) 500 - ns
P'Weap Pulse width /T35 high (read cycle) 500 - ns
iz Rise time (/C3) 4 ns
i= Fall time (/C5) - 4 ns
Meote: 5 can be pulled low during the write cvcle, only /RW iz needed to be togaled

L N
DIT }< ><
tas Tt
— -" b
RIW >< ><
ﬁ - \\):7 g-l /‘:— I
1'-::.':In!
" PWeap PWes ’
[T " = =
e v R W/
/A’ NN 7
toEw
i tosw -
Dg~Dr(WRITE) Valid Data
tacc I
DG“DTI:READ]I Walid Data >< |
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Table 13-2: Parallel 8080 Timing Characteristics
(Ta=-401t0 85°C, Voo = 1.4V 10 3.6V

Symbol | Parameter Min Typ Max Unit
Lovele Clock Cycle Time (write cycle) 75 . R ns
- Clock Cycle Time (read cycle) 1000 | - - ns
tazi Address Setup Time hetween (R/W) and D/C 1] - - ns
tans Address Hold Time between (R/w ) and D/C o - ns
fazs Address Setup Time between (R/W) and CS 0 - - ns
fansz Address Hold Time between (R/W) and CS ] - ns
Toow Data Setup Time (DO-D7, WERITE) 5 - - ns
tomw Diata Hold Time (DO-D7, WEITE)) 5 - - ns
tacc Data Access Time (DO-D7, EEADN 250 - - ns
fon Output Hold time (DO-D7, READ) 100 - - ns
PWesL Pulse width /C3 low {write cycle) 40 - - ns
PWess FPulse width /C3 high (write cycle) 25 - - ns
PWesL Pulse width /CS low (read cycle) 500 - - ns
P'Wese Pulse width /CS high (read cycle) 500 - - ns
iz Rise time (/C3) - - 4 ns
ir Fall time {(/{CS5) - - 4 ns

Mote: T35 can be pulled low during the write cycle, only /BW is needed to be toggled
Figure 13-2: Parallel 8080-series Interface Timing Characteristics

Write Cycle
D/C. RB *08Voro
*—0. 2o
Las) el g aam
_ o | 0BV "3
CSs tr—] /" tr
| 0.2%Vrmo
Tiyele |
WR _X_':u.svmn FlWeg ol tanz FWezn
o _— »
tas a— 2Vomo
i tosw Toaw i
™ |
*— 0EVpni .
Do~D7 (WRITE) . Walid Data
+— 0.2V
Remark: It's highly recommendead that RD remains h gh for the whole write cycle
Read Cycle
WR
DIrE - ':'-E.I‘-'-PPII.’.-
— 0.2V
o TATL tazn
I +— | 0.8Vpmo o
CS i - _— /1 tr
| 02Wrr #
Lovde "l
RD FWesy i
2 j/-i A EW s »
|
tom |

Do~D+{READ)

*+— 0.8V bnio ]
e 02Vp, ValidData
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Table 13-3: Serial Timing Characteristics

(Te =-40to 85°C, Voo = 1.4V o 3.6V )

Symbol | Parameter Min Typ [ Max [ Unit
fevele Clock Cycle Time 77 i R ns
Senal Clock Cycle Time
fowk SPI Clock :ﬂlefance =+/- 2 ppm 13 MHz
tas Reqgister select Setup Time 4 - - ns
tan Renqister select Hold Time 5 - - ns
lcss Chip Select Setup Time 2 - - ns
tesy Chip Select Hold Time 10 . - ne
tosw VWrite Data Setup Time ] - ns
tonw Write Data Hold Time 10 - - ns
teik Clock Low Time 38 ; - ns
toykH Clock High Time a8 - - ns
i= Rise time 4 ns
= Fall time 4 ns
Figure 13-3: 4 wire Serial Timing Characteristics
L 1 — N
sDC o ><

— 0.2 "n'r-y_j:.j

tas

SCs

| tnaw

Togpele
Topss, ! )
=08V o /
SCL I\ —
— —

g 2
SDI P8age " valid Data

0V

SCR

5CL

EDI%D}'XDﬁ><DS><D4-><D3><DE><D1><D0>—
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Table 13-4: RGE Timing Characteristics

(Te =-40to 85°C, Voo = 1.4V 1o 3.6V )
symbaol | Parameter Min Typ Max | Unit
foorowk DOTCLE Frequency (70Hz frame rate) 1 55 8.2 MHz
DOTOLK DOTCLE Period 122 162 1000 | us
Jove YVertical 3ync Setup Time 20 - ns
JovH Yertical Sync Hold Time 20 - ns
HEve Horizontal Sync Setup Time 20 - ns
HEYH Horizontal Sync Hold Time 20 - ns
- Phase difference of Sync Signal Falling Edge ] - 320 fooTole
CLK DOTCLE Low Period G’ - ns
cxH DOTCLE High Period 61 - ns
oo Data Setup Time 25 - ns
Ton Data hold Time 25 - ns
lres Reset pulse width a ns
Mote: Extermnal clock sowrce must be provided to DIOTCLE pin of 5502119 The drrver will not operate in zbsance of the clocking siznal.

Figure 13-4: RGE Timing Characteristics

VSYNC

HSYNC

DOTCLK

Pixel
Data

, e Lozt ._f
0. 2%ooio 02V e
tozys thzym
XV 0.2Vong 7Z
—
HE t
DOTCLE

DATA

DATA

X

DATA
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Figure 13-5: Power Up Sequence

X
[T
Ul

DOTCLK | /

VR T

1st 10th
VSYNC f /7
Display |
High : /
Voltage :
tshut-on

Display ' - I E _—
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5 Programming
5.1 Instruction Table

Table 8-1: Command Table

Reg# Reqgister Rw |DiC|IB15 |IB14 |1IB13 (IB12 |1B11|1B10 | IB9 | IB8 | IBT | IBG6 | IBS | 1B4 | IB3 | IB2 | IB1 |IBO
R Ingex 0 o a o | a o o 1 o o7 CE o= 1] o2 o2 I o
SR |=i3ws Reas 1 o L7 LE LS L4 L2 L2 L LD o a a a a o a o
—
OECE
Oscllation Start ] i a o ] a o [ al o [ a a a a ] a
ROOK - -
(Q00oany o D a o D i i} D 0 a a o a 0 u} i
Driwer output o — e - - . . R
RO{h |conta 0 1 a A REY GO EGR = ] o MURT | MUXE | MueS | muMs | MUes | Muxz | omuds | s
[FAEFR) o D 1 i 1 D 1 1 o 1 1
LS drive AC —— - . s ” s z 3 W2 18
ROZh |contma 0 1 a o | FLD: | Emms | BT ECR | wEMD | M MwE | WS | s | MwE | mwz | owee | Mo
(doDany o D 1 o D 0 i} D 0 a a o o 0 o 0
Pawer contral (1) 0 1 oot | DeTz | ooTi | Domo | BTz BT BTD o oc3 er) oo Do AF2 AR AFT o
RO3h Al GAMASED] saHing o o " 1 o - 1 1 o 3 o "
B coior (SAE4h) - - -
Display controi 0 1 a o | PTH FT0 | WLEZ LE1 EFT o a GoM | OTE cH o o oo
ROTh |-
(Q00oany o D 0 o D i i} D 0 o a o a 0 u} i
Frame cycle contro [} 1 M HOoO | EDT 507D o EQ@2 B2 ERO v OO SOV | SRTH | RTMZ | RTMZ | RTH1 | RTHD
ROBh
[S303h) o 0 1 D 0 1 0 a a o 1 0 o 0
Pawer control (2) [} 1 a o | a o o a o o o o a a VACZ | WRCH |wRcD
ROChH
(d0D<h) o b 0 o D 0 0 b I a a o a o 0
RODK |Fower contral (3} o 1 a o | a o o a o o o o a VEHI | vAHZ | WRH 50
ROEh |Power control (4] [} 1 a o VCOMG | VD | vow won2 | VDo o a o a a o o o
Gate scan start - car | omeme | s e | om - et | =
ROFh |postar 0 1 a o | a o o a soMs | sowt | Scus | scns | Scue | Scw3 | schz | Scwi | Bcmo
(Q00oany o D 0 o D a i} D 0 a a o a 0 u} i
Sleep moge o i a o ] a o o 3 [« o a ] a a ] o ELP
R10h |
(OO0 Ry o D 0 o (i i i} D 0 a a o a 0 u}
R11h Entry mads o 1 |vErmods| oFa1 | oMo 0 |Dwemeds| Wiicde | Mosync | DMode | Tv1 T [l 1e31] A o o o
(E230nh) o o D 0 1 D 0 a 1 1 a 0 o 0
B15h Entry mads 0 1 0 0 0 0 ] 0 0 ] 0 0 0 0 |evoor|erosjmves paves
{000anh) 0 0 0 0 ] 0 0 ] 0 0 0 0 0 0 0 0
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{continued)
Reg# Register RW [ DIC [IB15|1B14 | IB13 | IB12 [IB11 |[IB10 | 1B9 | IB& | IBT | IBG | IB5 | IB4 | IB3 | IB2 | IB1 | IBO
R1Eh |Power control (5 D 1 ] ] o | [ ] o ] 0 | nOTE ] VOME | o ch3 [ wiohz | VoM | wimo
FaM dala write 0 1 — - - n
RZ2h Drata[ 17:0] magping depends on the interface seiting
RAM dala read 1 1
RI5h Frame Frequency D 1 cecs | oscz | osci | osco ¢ o o a o ] o ] o o ] o
(80Dan) o D o L a D 0 i} 0 o 1 o D 0 D
WEOM OTP .-. - - - -
R28h |inooan: 0 1 0 o o i] D a L/ o 1 0 o 0 1 o L/
R29h |vocomoTe - - . -
(30C0n) o0 1 o D o L a D 0 1 o 1 o D 0 D
R30h |y contmo it} 0 1 o 2 o ] 0 PrFiz | FHP1e [ PE=10 | o ] o ] o FEFIZ | PEFAD
R3Mh | contron 12 0 q o 2 o ] o PrFaz | PP [ PeEzn | o ] o ] ] EKFIz | PRF21 | FREID
R32h |y control 3) 0 1 o a [« a o PrFs2 | FHPS: | PEESD o a o | ¥ Frrd2 | PrE2 | PRR4n
R33h |+ contral j4) 0 1 o a o | o FaRi2 | FRR1Y | PREID o | o | o PRFOZ | PRFD1 | FRFOO
R34h |y contral i5) D 1 o ] o ] ¢ PEnA2 | BHMIT | PEReD | O ] o ] o PEMIZ | PENDT | FEMIC
R35h |y contral j5) 0 1 o a o o o FEN32 | FEME | PEMI0 o o o | o PEMIZ | PENZ | Frmzo
R36h |y contra (7} D 1 [ ] o ] 0 Funs2 | FHME | PEmED | O ] o | o PER42 | PENAT | FEmdo
R3Th |+ contra 33 0 1 [} ] o ] 0 FANIZ | PRMIT [ FEmen | o ] o ] ] PRMIZ | PANDY | PRMIC
R3Ah |+ contral j3) 0 1 o a o JaFte | wAPE | wARz | wRP11 | vER o o o | VAP | wRFIZ | VARO[ VRPODO
R3Bh |+ contmal (10) 0 1 o 2 o said | vRMIS | vERez | veNt | vanin | o ] o ] VRNDZ | wANDz | vENDT | vRNID
R41h c?.w;‘?m: 1 o 4] o ] [« o o Lig | WLz LIE | wLis Lid | vz | vz A1 | Wi
(00Dan) 0 o o 1] D o L/ 0 o 0 o 0 o o 0 L/
R42h ;f,';'t],'f:‘? g':’” 0 1 U 2 o 0 0 1 C wize | wier | wze | owies | v | | owem [ owm | e
{Q0DanR) 1 1] b a L a o d a 0 [u} 1 1] b 0 b
WVertical RAM n vEsr | vass | vess | veas | vesz | vess | vest | s vaar | vess | vass | vese | vesz | wesz | vesr | ves
p44n |sdomes sosian 0 1 VEAT | wEms | wEss | vess | wesz | vesz | vEst | vesn | vear | vsas | vess | ovess | vess | wvmaz | ovsas | wes
(EFDDn) 1 o 1 i} 0 o 1 o D 0 D
Horlzontal RAamM
addrags stant 0 1 o 4] o 1 o o o HEAs | =2a7 | HEss | ==a5 | HEad | =Ee3 | mEaz | HEAs | REso
R45h position
(ooDan} 1 o D o L a D 0 i} 0 o 1 o D 0 D
Horlzontal RAamM ’
addrags 2ng 0 o 4] o ] o o o HEAZ | ==a7 | HESE | ==as | HEA4 | =283 | BEsz | HEA | RESD
R4gh position
(013Fh) 1 o b o L a D i} 0 1 1
R4Eh First window start 0 1 o ] o ] ¢ o o =281z | 8547 | =S5 | sse | sS14 | mse3 | =S | oSS | ssu
(ooDan} 1] o D o L a D 0 i} 0 o 1 o D 0 D
First window =nd 0 1 0 ] o ] ¢ o o E3H =17 | sE48 | s=as | sE14 | mEe | =iz | sE10 | sE00
R49h —
[JDEFM) 1] o o L a D 0 1 1 1 1
Sacond winoaw n s e | = - - - - -
0 1 o 2 o ] 0 o o =822 | ==z 5525 | sso5 | ss2¢ | ss23 | =mzz | Esm | ssm
R4Ah |stan
(ooDany 0 o D 1] L a D 0 1} 0 o 0 o D 0 D
R4Bh Second wincow end| 0 1 [ ] o ] 0 o o =Exz | 2217 | sEzs | sexs | sEs | sE3: | =Ex | =EM | sEm
[JDEFM) 1 o D o L a D 0 1 1 1 1
Set GOORAM X " N . . . N
RAER |sa0rss counter 0 1 o 2 o ] 0 o o o #A07 | xADE | wADs | maDs | ®eDs | macz | maoe | weoo
(QoDany 0 o b o L a D 0 1} 0 o 0 o b 0 D
Sat GOORAM ¥ n . .. . . o | eaes _
RAFh |sadress counter 0 1 o 4] o ] o o o vams | AT | waDe | waos | vapd | waD:z | wapz | vapd | vaoo
{00Dan) 0 o o 1] D o L/ o 1 0 o 0 o o 0 L/

Note:

In RO1h, bits REV, BGR. RL, CM will override the corresponding hardware pins seftings.
Setting B28h as 0x0006 is required before setting B25h and R2% registers.
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Appendix

1Definitions of Optical Characteristic

1.1 Contrast Ratio Test

A) Contrast ratio is calculated by the following formula when the output voltage is obtained fi
electro-optical test system.

B) Test Condition: Accord to the LCD's driving method and operating voltage (VW cp).

C) Formula:

Contrast Ratio  Photometer output voltage when non— select waveform is ¢
( Positive tvpe)

Contrast Ratio Photometer output voltage when select waveform is app

(Negative tvpe)

D) Test system:

LCD

—
& H_‘/Ot' | Fibe
Fhotometer }—________ _____[ ptical riber o

H Halogen bulb

Computer

Contrel Unit &
Waveform Gensemtor

1.2 Response time

1.2.1 Positive type

A) Rise time is defined as the time required for the transmission to change from 90% to 10%.
B) Fall time is defined as the time required for the transmission to change from 10% to 90%.
C) On time is defined as the time required for the transmission to change from 100% to 10%.

Page 16 of 18 CFAF320240F-T



Crystalfontz America, Inc. http://www.crystalfontz.com Phone: (509) 892-1200
12412 E. Saltese Avenue sales@crystalfontz.com Toll-Free: (888) 206-9720
Spokane Valley, WA 99216 Fax: (509) 892-1203

D) Off time is defined as the time required for the transmission to change from 0% to 90%.

Non-selective state A Selective state I Non-selective state

- i
[ntensity l
I
s - -
[ f
a% -+ }
I |
| I
| |
| i
I I
i I
! I
0 4
* i

| -
I
I
I
I
— 1
positive type '

1.2.1 Negative type

A) Rise time is defined as the time required for the transmission to change from 10% to 90%.
B) Fall time is defined as the time required for the transmission to change from 90% to 10%.
C) On time is defined as the time required for the transmission to change from 0% to 90%.
D) Off time is defined as the time required for the transmission to change from 100% to 10%.

Non-selective state d Selective state | Non-selective state
W _ -_— —_

Intensity

llflﬂ'}‘:-——i-——

ak 1-
|
|
|
|
|
|
I
|

e e

negative type
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2 Viewing Angle

A) Viewing angle is definition

SH & =180 —

.
6&H D =270°

B) System Block Diagram

Retation Tablel g ,¢)

Photorneter

Optical Fiber

—
Computer _‘ O
Control Unit & Halogen bulb

Waveform Generator
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