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PELE R BIE ST22TM28-26B g
FIse
L. 3~y 3
R L A 3
3. BURMIKS - — - — = — — = = = — = - oo 3
1. 1173 1 4
5. AR5 A T ——— 5
6. PIRRS - - - - - - - - - - - —— - — — -~~~ — 6
7 THEEMER - - - - - - - - - - - - - - - — - - - - - - 6
8. BORR - - - - - - ————-—-———————————— - 7
9. BRI - - — — - = ——mmmmmm o m—m o 8
10. Y 1 1 - S T ——— 9
11. BOE — - —mmmmmmmmmmm e m e —— - 10
12. DDRAMBIUSFR - — — — — = = — = — = = = = = = — — — — — — — — 13
13. BREASE - - --- - - - -~ — -~~~ —— ———— -~ — - 14
R S i 14
15. BHBH — - — - - — - ————mmmmm o ———— = 15
T 1t B 16
17. GRS T —— 19
18 EEMENR - - - - - - - - - - - — - - 19
19, LOMKBAFHE -~ - - - - - - - - - o 20
20. LB~ - - - - — = = == == === = — = = = — — — - 93
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e F |7 | T ST22TM28-26B i
1. i
1-1y5 M
SRS RS 1534 55 T LCD MR 28 7 1 aa fn i R v Nt = I T A 25K,
1-2 7= N
LCD e (LCM)
1-3 )
ST22TM28-26B
2. FEELRFE
(1) EoRZEAY: 2.2"TFT, Transmissive, Normally white ,6 o’clock
(2) Btk 262K
(3) eizt: WHITE LED
3. HUARBIAS
i H FIAE BT
SR ~T 40.30 (L) x 54.20(W) x2.55(T) mm
AAILX 3 33.16(L) x 44.57(W) mm
WIRAE 240RGB x 320 Dots
PR 240 x 3 x 320 Dots
(S JYNE 0.066 X 0.198 mm
gy AL COG+FPC+BL
Pyt WHTIE LED —
i R g
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4. SN RF

Il
NolPIN NAME = | =1
1 GND
2 | XLIND o 53
3 | YUIND il e AT 0.95—- 39,00
4 | XRIND) a 40,90¢B/L 5
5 | YDNG) = 34.85¢AALCD =—(3.03) T=~0.50 "
SEED 7 -~ (20.45—|— | © |
7] v i =
91 /S ! - ¢ 0 N D
9 RS S 1505
10 /WR N a T
1 RD M m 2.2 TFT|176*220 ! D I\
3 e IXL XR 2 3
12 10 10 w A LCD AA CEN 3 ¥
13 D1 % n 0 U
Q
M% bm VIEWING | DIRECTION
5] 13 | i A
16 D4 Fay RORESTYE |T=005
7] 15 YD o 5 |
18] D6 4 7 T H 4
9] 17 wf}, K W
20 |/LcD_RESET :ﬂ 3.00£0.3—~ KATON | R
21| GD g B : o
= z FPCEiZH N &
22| LD 5 g 25
o 7003 < q
23| LEDP+ ﬁ ! [6) W ;
24| LED3+ T 4
25| LED- S a2 Felexv=0,50 —
g6 NE m m m T rPoSmes=o! 708 —=-013+0,05 3 200 ' Display Type NORMAL WHITE
« 3490 TRANSMISSIVE
- Viewing Angle 6 O°CLOCK
NOTE: Al 1 i Operating Voltage VDD=2.8V
1, GENERAL TOLERANCE: #0.2. ap oo | ® 2 | x Operation Temperature | -10°C TO 60°C
2. ¢.) IS REFERENCE DIMENSION. 3 YD Storage Temperature —20°C TO 70°C
3. % CRITICAL DIMENSION A3 4] xR LCD Driver 10 HX8340-B
4. COMPLIABLY RoHS Backlight Color WHITE
, , BACKLIGHT LED CIRCUIT TP FPC PIN STMBOL Backlight Forward Voltage |Vf=3.2V(if=45mA)
DRAWN TITLE DRAWING NO.
ME.CHECKED
5. CHECKED STR—S95329D —AAA
: MODULE SPEC.
PE.CHECKED UNIT 7 mm mo?i FIT
02 BN I8 BAl | 090505 | APPROVED 3rd Angle Q£ | SHEET 1 OF 1
QoL STR-S935329 V01 L£H#HTP BAI 09.04.28 | CUSTOMER’S
VER. | SYMBOL,| AMENDMENT SIGN DATE |APPROVAL wd®§>x ﬁﬁmd%mﬁvz%d QQW i._EG

YT ¥ Bt e 7 PR A

R

N
by




FIELE (R B ST22TM28-26B | s
5. BHEX
PIN NO. FUNCTION DESCRIPTIONS SYMBOL
1 GROUND GND
2 NC X+
3 NC Y+
4 NC X-
5 NC Y-
6 GROUND GND
7 Power supply. VDD
8 Chip select signal. /CS
9 Register select signal. RS
10 Write strobe signal in 80-system bus interface operation and enables write WR
operation when WR is low.
11 Read strobe signal in 80-system bus interface operation and enables read RD
operation when RD is low.
12 DO
13 D1
14 D2
15 D3
16 Data bus. D4
17 D5
18 D6
19 D7
20 Reset pin. /LCD_RESET
21 GROUND GND
22 Backlight anode. LED1+
23 Backlight anode. LED2+
24 Backlight anode. LED3+
25 Backlight cathode. LED-
26 NOT CONNECT NC
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LED1+
LED2+
LED3+
LED-

=2

v

/CS

s E mx

—+
>

T

D

| |
— b

/LCD_RESE

FIELE (R B ST22TM28-26B [
6. N FH HL B
MCU LCM
X+ X+
Y+ Y+
X— X—
Y Y
GNP GNP
A4 ) ) A% ) )
/CS /CS
RS RS
/WR /WR
RD RD
| T2 Yrd | T8 Yd
/LCP_RESET /LCBP_RESET
BACKLIGHT
LE®D1+ LE®D1+
LE®2+ LE®2+
LE®P3+ LE®3+
LE®D— LED—
7. DhEEHER]
G2 Gl
170RGB*%220
G220 G219
S528 S1
TFT BIVER
BACKLIGHT
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FIEYE | EAET B ST22TM28-268B g |7
8. B
Parallel Interface Characteristics (8080-series MPU)
i S —
NCS i E i F
fcy [T LI = [
e ) X X
gt ! ..'IﬂT-i - :
[T :
o W 4 bk A
R N e ——
i lmsitrimi .
. LHEszin — Lcer
NRD E '.'ql‘.\ o Win 3
= Jz A JRuutsinin o Tl / g‘" 3
E%EJm. bt eny
DBE17~-DB0 Wi e o Wil 5
' ] Yok Ve f
(VSEASEV, 1GVEC=1 ‘;35;#'_ o 195V, VCOIE2 5V 0 33V Ta=-30t 70 C)
Signal Symbol Parameter MIN MAX Unit Diescription
: tast Address sgiup ima g - i
DNG s Address hold time (Write/Read] 10 - ns
ik Chip selectH"pulse width 1] -
fca Chip select setup time {\Write) 15 -
NEE trzs Chip sefect setup time (Read 1D] 45 - ra i
treama Chipselect setun fime (Read FM) 355 -
foes Chip select wait time (Write/Read) 10 =
fegs Chipselect hoid time 10 -
b Wrte cycle il -
NWE_RNW twrk -Control pulse™H duration 15 - e -
IR Confrol puise"LT duration 16 -
tme Read cyele (1DY 180 -
NRD_E D) o= Centrol puise “H° durstion (10 ag - ns When read |D data
t=m Control puise “L° duration (10 45 -
troru Head eycle (FM) 450 - e .
NRD_E{FM) |tmoesw | Control puise "H" duration (FM) 50 : ngt | VST IEAC AT Ao
tarizm | Control puise “L” duration (EM) 355 - memary
tooT Cizla setup time 10 -
tokT gty hoid time 10 - _— —
D15 to:D0 traT Read access time {107 H 40 ns Eg; :;?ﬂ?%""ﬂ?é" "__33[':,:;] 3
traTRI Read access fime (FM) - 340 ’ =
tozH Qutput disable time 20 ad

Mote: The input signal rise time and fall fime (tr, 7 15 30ecified at 15 ns or [ess.

Logic high and low levels are specified as 30% and 70% of 10V CC for Input signals

Input Sigral Slope

—» ol i
LA Vet T ovee
T\ =0 dwichves

Output Signal Slope

=4

:l!r

oy =0 BTIOVEL
e =0 2O
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IS |7 A BT ST22TM28-26B ¥ | 8

9. EAri

Shorier than Sys
o trEm
NRESET ﬁili{ \[* "t
-

¢ . Inital Conditior
Internal Status tarmal Opesation X Resstting X il Cotion

-

{Defauls for HW reset)

Symbol | Parameter Related Pins | Min. | Typ. | Max. Note Unit
I5=aw “1) Reset low puise-width NRESET i - - - IE
~ _ _ 5 When resetapplied during =
tazsT *2) Reset complete time ,::'!EEF n m::ade —
R ] 120 Nhin reset applied during s
Sleep Dut mode

Maote:

|. Spike due to an elecirosiatic discharge on IRES line does not eause irreqular sysiem reset according 1o the
following table

MREESET Pulse | Acton
Shorerthan & u Reset Hejected
Longer than 10 ps Reset
Setween 5 ps and 10 ys Resel Start

2. During the resetting period, the display will be blanked (The displayis entering blanking sequence, which
maximum time 15 120 ms, when Reset Stadsin Sleep Out=mode. The display remains the blank state in
Sleep In—mode) and then return to Default.condition for HIW reset

3. During Reset Complets Time, 102 and VCOMOF value in OTP will be latched to intemal register during this
penad. This loading is done every time when there is W reset complete time (1REST) within &ms after a
rising edge of RESET

4. 3Spike Rejection also applies during a valid reset plilse as shown as below

|. liis _~|

| Heser is accepazd

; Ir\"'“dﬁ' M.-\n-a-.-.-«-h"l;_hn-l:_,f‘:'m--q S
A
Y J —

II!'—'-'--—-— sy o s weaelihi Fli.'lulli'\f 7'|'|||IL-.- wall e regmeiemd

5. It s necessary to. wait bmsec after releasing RESET before sending commands. Also Sleep Qut command
cannect be sent for 120msec
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FIELE (R B ST22TM28-26B | 9
10. B/ FEREH 7
Power ON/OFF Sequence
Power an Flow Power off Flow
VCHIGVCT :
Fower Cl: < Sleep Out >
¥ Y
MNRESET =L Sleep In Command
¥
Auvip-Reload OTP Min. Sms
Faramieter to Regizter ¥
Min: B — MEHIOVCC
Power off

Ato-n Slesp In
Mods

Y

5LPOUT Comimand

¥

DISPON Command
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FIELE (R B ST22TM28-26B i | 10
11. 5K
(Hex) | ORETRON | pne | NwR | NRD (P30 7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Function
0 [NGP 0 I - { 4] [£] 0 i 0 a 0 |MNo operation
01 |SWRESET G i 1 -- 0 g 1] o ] o a 1 |Software reset
Read dispiay
0 1 1 - 0 0 0 o 0 1 0 0 |identification
information
y . ¥ 3 1 = _ - = - - |Dummy read
04 |RDDIDIF q 1 | IB1[7 0] D1 read
1 1 H — 1D2{7:0] |02 read
i 1 H — ID3T:0] D3 read
1 1 1 =5 B7Y | B6 | B6 | B4 | B3 |VB2)"B1 | BB
c M | - |6 | 0 [0 | o (MINNYT| e | 1 [0 dieiay
1 1 1 - - - - - - - = - |Dummy read
0% |RDDST 1 1 1 — | D31 | D30 | D28 [DZB [ D27 | 026 (D25 | O
1 1 1 5 0 | D22 | 021020 D18 | D18 | D17 | D16
i i 1 — | D15 | 8 .| BELLL 0 |Di0| D9 | DB
1 1 1 -- 07 | DE S5 | 03 {182 | D 0
0 1 1 = 0 a o 0 1 0 1 0 fead r_s',sgéay
0A  |RDDPM i
1 1 1 — . 5 = 2 7 = - [Dummy read
i 1 1 — O7. . D§2| D5 [ MY, 'Ba| D2 a 0
o PR t | = 40V DI RN ERERER
Lt 1 1 = - - z - - - - — [Dummy read
1 1 1 - By | D D5yl b4 | B3 | D2 8 0
o oy hN=S e ahEA 0 | 1| 1| e ;‘:i:f'fg:ff’
UG- |REDCOLMOB— 1 t - - - - - - - = % Sumnw read
1 1 i - BY B4 D5 | b4 a 22 | D1 | B0
o |+ | alela o] 0|1 e | 1 Iqrf:;fr:fd?
on } =
WD ROt 1 1 i - = = z : Z - |[Dumimy read
1 1 1 = o7 B B D2 [ D1 | DO
o N 1| M| g | a|le o | 1|44 |0 jgﬁgl’ﬁf&?
oo=
OE |RODSM ] 1 1 -- - - - - - - |Dummyy read
1 1 % - D7 | D6 | D5 | D4 | O3 | D2 g 1]
Read display
H T - ] & a 0 1 1 1 1 |salf-diaghosh
OF =~ |RDESER £ resull
1 1 : - - - - - - - - - |Dummy read
i 1 $ - D7 | D& 0 0 1] 0 0 o
Sleep In and
10 |SLPIN d 1 1 - a i 1) 1 a i a 0 |charge-pumo
off
Slesp aut and
11 |BLPOUT 0 T 1 — a ] £ 1 a a a 1 |charge-pump
on
] ] ¥
12 |PTLON 0 1 1 i a0 5] o 1 0 0 1 q Dlialrﬁ.al mode
HNommal
13 [NORON 0 1 1 - a i 1) 1 a i 1 1 |dispiay mode
on
20 |INVOFF 0 t t | = ||@ |0 [« |8 |8 @906 Eﬁféﬁnﬂﬁ
21 |INVON 0 Pt |- e e |1 |o|e |0 |a]|1 PE
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- N . — e
FIEYE | AT BT ST22TM28-26B iy |
(Hex) | OPeration | ooye \nwr|NRD | 2% b7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Function
Coide 015
SR | AR 4] 1 1 = 0 ¥ 1 3] 1] 1 1 B [Samma set
28 |DISPOFF 0 { 1 - a 0 1 1] 1 0 0 0  |Display off
28 |DiSPONM 0 1 1 - 0 B 1 1] 1 0 1] 1 |Dizplay on
= I . Column
0 { 1 = 0 1 u 1 0 1 0 |address set
. =i Columin
L ' L = SC{15.81 address start
e N Column
28 |CASET 1 it 1 - SC[7F:0) e e
R Column
" _ (SR
1 ' L ECI15:8] address end
= Columin
- J 1 B ECI7 0] address end
D r | ~ o | o |1 |8 g | 1 -. :;“ address
- Row address
= SEMNs:
1 1 1 SR15:6] siart
28 |PASET 1 Sl | - SPL7:0] W Aknan
N Row atddress
s EPf
1 1 1 EP[15:8] ey
A Row address
1 1 1 ER[F and
o 0 $ [ - i 0 } D 11 1 | @ 0 [Memory wrile
2C | [RAMVR 1 1 1 - ‘Write data
] f 1 - 0 0 1 0 1 1 1 0 [Memaory read
= |RAMRD 1 1 1 - - - - - - - - - [BUmmy read
1 1 1 = Fead data
n ¢ [LUT
il L] = . 4 1 '] |
0 . 1 g o - g 1 1 - parameter
1 1 i 2= REE 007 LRES DOE |RGE 005 (AGE 00d (REE0T3 |RGE I62 (REE O {RZE 505
1 1 1 = |REE 7 (RGS mE |RGE S [R5 nnd [RGE And [RS8 nr [REE pnT [RGE ond
1 T 1 _ g IS5T | RGE 155 [Fch 5| REE 154 |RGE 153 [ASE 152 |RGE 151 |REE 30
20 |RGBSET 1 i 1 = [|hBi7 [ neue | Aows | Rowe | Rovs | aeed | rever | Asled
1 ‘i 1 = REm7 | REnnE | REArE | AETNE |-RBmE | ABar2 | REnnT | RSand
1 r 1 - REATT | BRB3iG | AE3IIE | AB3L |-REFTY | REXID | B3 | RE310
1 T 1 - RE 007 [AES 00 (RGE D0S [RES0M |RER.O0E |REE 002 [RER DI |RGE 202
1 T 1 - FiGE N7 [A=5 nnd [RGEEnns |[RES5 mnd |RSE nnd |[RES nn [REE nn |REE el
1 T 1 —_ mzE BT RGE 1598 |RGE 55| REE 134 |RGE 163 [RS8 132 |RGE 151 |RIGE 150
Partial start
a 1 1 - 0 (i 1 1 4] 0 O 0 |end address
gat
10 |PLTAR 1 ; 1 - SR[15:8] Start row
1 1 1 - SR Start row
1 1 1 - ER[15:8] End row
1 1 1 - ER[T-0] End row
Yertical
{1 ! 1 - a 0 1 1 0 0 1 1 [scrofiing
definifion
1 1 1 - TRA[15.8] Top fived area
1 1 1 - TEALT:H] Top flxed araa
Height of the
1 i 1 - VEATTSE] wertical
13 |WSCRDEF sorolling area
Height of the
1 1 1 - VSA[TO] vertical
SCID
F 1 Botti
1 t 1 - BFAJ15:68] =iy
- - - E'-CI'I[I
1 i 1 - SFA[T:O] s




FIELE (R B ST22TM28-26B | 12
Cperation D&~ c
[Hax) Code DINC | NWR | NRD D15 O7F | D6 | D5 | D4 D3 | D2 | D1 (1] Funcuim
- = . - . i . = A ¥ Tearing =ffect
34 |TEOFF g i = 0 g ! v C 0 line off
_ . " . . |Tearing =fect
35 |TEON 3 1 B E 3 ; : g 0 ' |lineon
1 1 1 53 - = - - - - - M
E . i _ ; F 4 " Memory
36 |MADCTL o ! 2 0 ! ' B L ; accass control
1 1 1 -- B7¥ Ba B5 B4 B3 Bz X X
Verdical
g t 1 - a ¥] 1 i 0 1 1 T |scrolling start
37 |WSCRSADD address
1 * 1 B VSP[15:8]
1 t ] e WSE[EA)
35 [IDMOFF 1] 1 1 - [i] 1] 1 1 1 ] 7] 0 |ldle modeoff
20 |IDMON i 1 1 - a [¢] 1 1 1 0 1) 1 |ldle mode on
2 ‘ 4 7 f Interface pival
24 |colmon ] =24 INM |9 ] Y B ommat
1 t ] — CSELE3:0] = IFPF[2:0]
0 i 1 - 1 1 0 1 1 (1] 1 1 |[Read |01
oA |RDIDT 1 1 ! - - - - - - - - - [Dummy read
1 1 1 - madile’s manufarturer7 9]

i 1 1 - 1 1 i 1 i 1 1 |Read 102
0og  (RDIDZ 1 1 = % - * = ¥ - s - |Durnmy read
1 1 - LCD modulerdnvervarsion [7:0]

i * 1 — 1 1 LE| 1 1 1 1] 0 [Read |3
DC  |RDIG2 1 1 ! - - - - - - - - - |Dummy read
1 1 1 - LCD medulefdnver 1D (7.0
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FIELE (R B ST22TM28-26B | 13
12. DDRAM BR&TER
sicpins  |@|@l@@ 0lelalel - (8123188 8@ 88888
Slo|e|S3RRIBREIR S NS
1 0000h Q001h 000zh i J0ACH 20ADH OOAES COAFH
G2 0100 0101h 0102h e HACH 01ADN O1TAER J1AFh
G3 200h 0201h 0202h — 02ACHh 02A0n J2AER 024aFh
54 0=00h 0201h 0302h SEREEaREL d3ACH g3ADNh 03AERD O3AFD
&5 0440h 0401h 0402k 3 04AGH d4A00 04AER C4AFh
[ET] 0500h 050th 0502h [ 05ACH 05A0N O5AEND D5AFh
GT 000 0601h 0602h e OGACH TEADN 06AER QEAFh
L] O700h 0701h 0702h — 0YACHh 07ADR O7AER O7AFh
2] 0800h 0an1h 0&802Zh e QBACH daaln J8AER GEAFh
G211 D200h D201h D202h ks D2ACh D24a0n D2AZh D2AFR
G212 D30Ch B301h 030Zh ——— e D3ADN DFAER D34Fh
G213 D480n D401h D482h — THMACH DdADN D4AER 24AFD
G214 D500h D501h D5G2h S e, 3 O5ACH O5A0h DSAER O5AFR
G215 DEBCh DE01k DEGEZNh i OEACH DiEADh DEAED ORAFh
G216 D700h O701h D702h R O7AChH DOFADR DTAER O7AFR
G217 DEOCh Ca0ih £802h P — DEACH O8ADR DEAER D2AFR
G218 Dooch D201h DRGZh T CHACHh DaADh DS9AER DOAFh
G218 DADON DAD1R pag3n e o4 %h DAaADh DAAER CAAFR
G220 CBEOOh DBO1h DE02h DEACH DBADK DBAER DBEAFR
Table 6. 6 GRAM Address and Ellsnla'q'lr Panel Position | SMY ="L")
O[O [ 0| O | 00 0 | L) 0| G| 0 | o O
$/G pins 2B|C|2 8|84 |8|8] — (22223 B2 83383
Nlm| e | o|a|p|lesle|e||e
G220 0020k J0Cth JB0Zzh e QOECHh JOEDHh ODEER Q8EFh
G219 0t0dh 4181h O1eah — G1ECh 01ECH 01EEnR Q1EFh
G218 0200h d201h 0202k — g2ECh Q2E0h OZEEhR GZEFh
G217 0300H 0301k 03pzh e Q3ECh 032EDh 03EEn Q3EFh
G216 04000 0401k 0402h = 04ECh T4EDh O4EER D4EFh
G215 (500N 0507h 8502h — @5ECh 05EDh 05EED QsEFh
G2id OE2h DEGIN 0602R T OAECH 0EEDh OGEED QBEFh
G213 070ah aviih g8702h e gyECGh O7EDH OfEEnD O7TEFh
G212 0E0Dh 0301k J502h SR TaECH T2EDh GAEER QBEFh
| | | - i | | |
| | | | Sy AN ! I | |
| | | | ] I | |
510 D200h O2d1h 02028 — OZACHh D2ADN D2AER O2AFR
G4 23000 B301h D302h Fesiiis D3ACh D3ADR D3AER DIEAFD
[EL] D400h D401h D402h E—— D4AChH D4ADh D4AER C4AFh
a7 D500 DE01h 0502h —_—— O548CN0 540N D5AER CRAFD
Gh DHo0n Ded1h Oe0lh e OEALZRH oEADR OEAER O6AFR
G5 D700h O701h D7G2h — OTACh O7ADh O7TAER O7AFR
54 BE0Ch Dadih DE0Zh e CEALTH SBADR DH8AER DIEAFRD
3 D400h C301h Da02h et CAAChH D8ADN DSAEhR DOAFh
G2 DACTH DADTh DADZh e DAACH BaADh DAAER BAAFD
Gl DBOOh DEDOYh 0B02h DBAChH DEADR OBAED DBAFD

Table 6. 7 GRAM Address and Display Panel Position (SMY ="H')
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FIELE | g ST22TM28-268 g | 14
13. WREARSH
N FrUE(E o
i H 755 %M ek VA
BAME | LR A
1D s VDD Ta=25°C 0.3 — 3.6 v
HNHP VIN Ta=25C 0.3 — VDD+0.5 v
A5 FH R TOPR -20 — +70 T
TR E TSTG -30 — +80 T
14. HSSH
0 7 P FrUE(E i
BAME | IR | &R
1D s VDD Ta= +25°C 2.8 V
PN IR VIH — TBD TBD TBD V
i N HL VIL — TBD TBD TBD V
i H e H VOH |OH=-1.0mA TBD TBD TBD V
G VoL IOL = 1.0mA TBD TBD TBD Y%
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I | R B ST22TM28-26B | s
15. TrASH
15-1 Bty =
S
LE DI+ o—Ppr—
7
LE D2+ o—PpF—7F—o0LFD-
N
| E D3+ o—pt—-
15-2 MR ZHUH
K e MLk Hfir
ThFE PD 270 mw
IR i) EEL IFm 25 (BRREKT) mA
5 Ir) L VR 5 (BERi%]D v
PR TOPR -20°C ~+70°C T
A TSTG -30°C ~+80°C T
15-3 LSS ¥
PRUE(E
ZH e HeUE A £k VA
B/ M MR | Rl
UK 5 Ha s Vf WHITE 3.0 3.2 3.4 Vv
If =45mA
LCMz Jis Iv WHITE TBD TBD TBD | cd/m2
15 P Iv-m WHITE (mir;/(;r(;ax)/ 80 %
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16

e

16. X SH

s Specilications : .
[tem Symbal Condifions Min. | Typ. | Max. Lnit Mote
Transmittance T% 6T %
Contrast Hatio CH 150 250 - -
Response Time Iq T 15 ?"E' ms
% = 3:5 < TS Al left side data
Red Xa 0.606 [0.636 | 0.666 = [5% basad .on
Y2 | Viewing normal | 0.298 |0.328 | 0.358 - |cMO’s following
Green | Xe | angledx=8y | 0.272 |0302]0.332] - |eondition -
Chramaticity ¥g ai's 0.548 |0578|0608| - NTSC: 60%
Blue X 0.102 [0.132 | 0162 - Light : C light
Vg C.107 |0.137 |0167 | - LMachllngrﬁl‘v‘l_EAJ
it Ky 0.274 (0304 | 0.334 - ormal Foiarzer
white ™ 0.317 [0.347 [0377| - | Reference Only
B = 45 R
Viewing e B, Center E 45 - .
Angle By CR=>10 x L 3 ed
Wer.
By ] 15 5

“MNate

{ 1) Cefinition of Contrast Batio (CR):

The contrast ratio can be calculated by the following expression

Contrast Rato (CR) =163/ L

LE3: Luminance of gray level B3

L 0: Luminance of gray level 0
CR=CR(3)
CR (X} 15 corresponding to the Contrast Ratio of the point X at Figure in Note (5).

"Note (2) Definition of Response Time (Ts, T=)

ry

100%

Zray Level o3

Grav Level o3

0%

Cptical

Response

0%

Zrav Level O

D%

%

Tr

T+
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*Note(3}) Defintion of Viewing Angle

MNormal

gx=8y=0°

12 o'clock direction

By« = 90°

End Seal

6 oclock direction
fy-=00°

Measuring Stage

“Mote (4) Measurement Set-Up:

| 5 st Pad
The LED module should be stabilized at a given temperature for 20 mmutes]t_u o abrupt temperature change

during measunng. In erder o stabilize the luminance, the meas=urement should be executed after ighting Backlight for

20 minutes i a windless room

LCD Module

LCD Panel

: / Photometer

Center of the Screen (TOPCON BM-54)

Field of View = 2°

| | Light Shield Room

500 mm
< {Ambient Luminance < 2 Jux)
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*‘Note (5]
Harizontal dimension
o 7z |7 3L/4 L
o L
= : i :
< A | L
% Wi - {y"—"j """"" (f) ------
| | |
E | 1 :
E wp (] () it
= | T i X=11o 5
i = | "B
S BW/ {3)-—--- sy (A
2 ; |
Active area
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17. tRIEHRTES
TiH (ER=] %1F Frite
R TOPR 20C ~+70C  [AMUTCHELE, ThEEIEH
[Ty 1 TSTG -30C ~+80°C  |AMMLTCHLMG, ThREIEH
i — See Note THE, FRNS
NOTE: RS A

18. ATEEHEIR

(1) WERMEE. 25+2 C,
(2)  FERE: FENAEIES TR

605%RH CRFRS&AFRRAM)

JE! i FAE
\ e +60C 72 7
= ANITCHRERE, DhfeIEH
[KIE -10C 72 /[t
o [ +70°C 120 /M .
EERE, ANITCHRERE, DhfReIEH
[RIE -20°C 120 /NI
TEREM R 40°C 90%RH 72HRS ANITCHRERE, DhfeIEH
L R A ST (XY2)
=z Hji#<: 10~55Hz (1 min) ANITCHRERE, DhfeIEH
%ﬂjﬁ: 1.5mm
‘(ﬁﬁ%‘(ﬁl?‘[ -10°C (30mins) éSCiSyn;:s)éﬁo C (30mins) 10 SMRIEE, ThAIE

NOTE: L RG24 =3 s 2 AN RS A
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19. LCM KyBbsv
(1) AP IS I H Aebrift CHETAERZS)

Ky | BiH JWr ARt AQL

1| JOPIRGL JUS R ™ i S 1

1. — sk

= K/8 AHEN A X <T

= K/8 | AREAAX | AT

2 B 2.50

/L X Y 7
EEEEEEfii;:ffffﬁi:3’ > K/8 > 1/3 At

= K/8 = L/3

B0 BT T 4G i Y<SL/5; S b Y<SL/3; 3
P75 Y<K0. 3mm ) W
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b FOVF B EL
A/B X C X
D<C0. 2 AR
0.2<D<0. 3 2
0.3<D<0.5 1 AR
3 ARG D>0. 5 0 250
XK A%
Y5
DA D= (X+Y) /2
e I PINAR T
4 K o ABIK | CIX
| AT W<0. 02 A
W L<3 W<20. 05 2 AR
otk (<95 W<<0. 05 2
L
LK W5
SRIGH GGG 5 . IR A7 PR IR AS ) LA PR A A )
b FOVF bR EL
A/B X C X
UipiYan D=<0. 2 ANFR
5 SRS 0.2<D<0.5 34 IR 2.50
g 0.5<D<1.0 2 A
D>1.0 04
QQ Vi iPA . 2 n:—‘—»/\—‘/s-/\ A NS
6 S e l\gw%ﬂ\ﬁ%;&%%ﬁ%?ﬁ%ﬂ%ﬂ%c 250
2. ZLENGERE. LZEITERE=1/2 FRUETERE, WA OK.
7 IS CRER) | AT IRTRIAR S0 #6541 1TO 514k 2.50
1. PCB MUBefE. FRAATT. i, 2R, S/l AR
8 PCB i A ‘ 2.50
BAR | bR TR R o 5. i, ekt HZ%
1. JOHFEIE Ry AT <1/3 JePEAR 3
9 Wi ool | 24 SR SR RE G R 2.50
3. JetER. . AR 2E. SR R R . JRIEAS SRV
. A SV
10 A | g R e 250
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(2) BonThesse o H MbrdE CTAERE
i At
1 FE 4 e Bk e SN Y NGERI T A 1.0
A AR ARV
1. Lk m
B J&E PO A
W<0. 4 D<0.2 & D<1/2W
=g W=0. 4 D<0.25 & D<1/3W
2 /R 2:50
* D=(A+B) /2  D<0. 1 N ZBE AT}
8 l il Bl
% .. E W<0. 4 C. D. G<1/2W
< E S
4 W=0. 4 C. D. 6G=<0.2 1)
. 8 I 0
W BB C. D: ZRR~F G=|E-F|
[ b PINARTN 2R
A/B X C X
D<C0. 1 AR
0.1<D<0. 2 2
0. 2<D<0. 25 1 Ol
4| AUREREG 3025 5 2.50
XK Az
Y 5%
D: Y H AR D=(X+Y) /2
WL VIl E T EIX, g CSERGELE T HE
‘ L L . VR B
- K L AMBIX  [CIX
W 3 -
AT W<20. 02 AT
S| kiR — =003 > #|| 250
(:\ ; 0. 03<<W<0. 05 2 &
L<2.5 ‘ ,
N W>0.05 ¥ R BB A 52

L:KE W:9%E
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20. LCM H1EH

20-1 Y Af s AR

LCD /2 p BB A 6 2, fEfps i fe b, e s DU S50

(1) VB CRUEAE Rt A RUE (R O 2 N o i i 2 S BUm Gk BERF L, 77 ARSI al e F
%o

(2) LCM R it b TR 75 5y Kl AN EE AR ST HB BB LS AT (B8, 855 Hefil,
5 BE A i () G

(3) HIHE A IR/ 6 v FUSES A HURE 5 IS B — 2o, Wi, WK, LR R
N, WU N-CBEE T .

(4) WoRBERINA NS, WA R A R . a0 RS PR, s e sl At 1)
FARL, iR, B B RS 2 5 AT B R T . AN D) e DL e i B
I

(5) ARMERHLLU R K, Wi, EE. HEFT e e

(6) 6E G5 Y AN IR U B

(7) PRMERIL I 7 A PR R TR i Ry 7 (P08, xR, ey B SR Fr o P i RN 2 5, 2
FEAERE B 2 T2 J5 A AT DA s i e fil

(8) ANELJCE B BTl AR VU AE b 5 b, DO IR

(9) NERFAIFLEmds o XS Y5 WoR IR, JF HRR L7 2 M ga gt Ol v — 26kt
s E 1R

(10) SREEDCHS it )RS /N OB ) 65 ke 7K, B PRI < B R PR BT 1 110 P 2 o P AR s

(1) R PR E S e, Wos R p R 5 =R 11 CREADE L) . i kv 578 3) .

20-2 ZH%E LCM fvE =
DRI A LCM A2 ks 8 FE TR 2H e A, 175 30 S DRl BE ()i oy, o AT A 11 728 o sl 8 1Ko
(1) ANEE T el o 4 SR AL [ S TR o
(2) NEAELLEEEDRIRR b5 A5 FL, B SOBIR BT UL I B e as R B
(3) AN EEHIIR B G i i VRIS b ) B 22
(4) HonAEFERBE 4 (PR BiE SRS
(5) KR TR, AZFGEREAT AT P e AR .
(6) N, e AL LCM. REE B AN v b s A 110 1 Bl S HESk
(7) h T Wjik FPC 2, W54l & FPC W mIas i sy, a2 Mihs, PR, X EEg
HIE AL

20-3 LB A

BRI BEHAE ] CMOS LSI 155 1) CMOS IC — it S i FL B 7

(1) T4F LCM I}, TR Or S AR o Oy 1D DRI it ZE 1) LCM ZHREREZ, Az Sanii b /)y
PR R BRI BRAR 1 S h e DA, oA LA

(2) MALEAZ I LOM sl by JUAt b B E I, Vi RS 5 R 1) B R P 3 —

(3) JH% LCM fhfleiminy, TR J Bk B AS Ut LA A T FEL o

(4) TEHIHEBIIRZZAERENC LCM I, F SR 22 3t 250 s USR] RE/IN B I 4 1] s 7 25 KA T 5 2 ) PR I8¢
R

(5) REAEIRI A, TAEGERIH AL,

(6) Ay T el L A R R AR AN AR TR BRI 50%-60%
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20-4 PRAEE RS

(1) BALIMASREEIKS L (VO ARk AR b, 17T VO i 2 SR Ay B i (R X LU B o

(2) B BRAE AL ¥y 8K 3 Hi He 23 44 LCD (1A 5 i o

(3) W LCM Kl on— AN EIZE, BIEWTRERAT (AR BCE L AR 2 os o BB ()5
AR RIS IR 8 o W RO P A S 5 R .

(4) FEAR TR B VO TR IR B N TAE &I e N I K . (S, IXIFAEMSE LCD ARETAE. BEa
TIPS W B 2 0 3 P WO L

(5) WIRAE TAERE b BoR IR ZUHr I, Boana 5w, (B, S EFRaaSWE LR .

(6) i T IEELE KIS REBAE Y, IR e e . FTLA, DAZAEMIR T 40°C , 50% RH HREE4% 14
THAEH

(7) IR TF, FEIEMR R E 2 G, AR .

I .5us min
— —

Positive voltage L/
GND !

. % %70 min.50 ms max.(forgraphic)

\
(Negative voltoge) ! \

=0 nin.50 ns mox.(forgraphic)

GND

20-5 fifff
W LCD T A7 LA, LA I Ty 5 0 A 211
() RAF T HE IR AN o 18 24 1538 B R T .
2) {7l TR IR . ANELRRER T HOGEGE SO I ES Y, SREREESE 0°C £ 35°C 2 [H].
3) M H B AN i) S A Bk . GRS T8 B If 2 g )
4) EESAL
- ANZELE 70°C [WEREE P gCE R 160 /N .
- ANZELE-20°C [PIREE TS E I 48 /N .

20-6 %4
(1) B UCKE IR R BCE A E ) LCD et i, FEER), WiNld, ZBEEUEE B,
(2) Tun S AR 1 B 3 i e RV s AN RS B2, T IR, T KA ETE Ve o

20-7 BUFIBE I
BRARZE I A F R AT, FEASTR 2 HR— 2 W, A 7 128 B Ok U PR S br HE X
LCD D REMEMISR BB T8 . AN LB BA = S ZAEAS 1% 2 HkR 90 Rz PR [R5 28 ). BA L H 3K
BHSCAE AU . T T A Y A PR 6 LA BT H 8 SR a0 4. TR ") A 26 B ks i
rEa R H A FE R 61 57

20-8 BURE 2 PR 5%
WA s DA b BB 28 10 Y ¥ T T I s AN R AN T AR AIE . MR8 - 4 R
- B LCD B .
- ARDER LR B, AR IR gR o

(
(
(
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BREH B SO 2L T2 AR L (R SO . BEHUR BTN, I UEAT VR AOAS R fifiid . 50 7 2231
A BCE R L S8 A U, ANRESRIR LCM (1) PCB fL, JERLSS AL 2 .
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