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1. OVERVIEW

CPT CLAFO050LGA41 is a full cell (or ODF Full cell) product of TFT-LCD substrate with
optimum arrangement provides up to 70 pieces of 9:16 aspect ratio panels for the high end PND or

PDVD application.

The 5” screen produces a high resolution image that is composed of 518,400 (540x960) pixel

elements in a delta arrangement.

General specifications are summarized in the following table:

ITEM

SPECIFICATION

Panel Size

5" inch

Display Area (mm)

61.965 (H) x 110.16 (V)

CF glass dimension

64.87 (H) x 114.31 (V) x 0.2(Thickness)

TFT glass dimension

64.87 (H) x 118.31 (V) x 0.2(Thickness)

Number of Pixels

540x3(H) x 960(V)

Pixel Pitch (mm)

0.11475(H) x 0.11475(V)

Color Pixel Arrangement

RGB stripe type

Display Mode normally black
NTSC 70%
Driving Method TFT active matrix
Viewing Direction 85/85/85/85
LCD Cell Drawing
(Note 1)
1234 161816119620
1 RGBR| eeeseeceecececcecsceescseee RGB 114.75
2 RGBR| eesoeoeosceosceosceoscsccccecee RGB delk E PIXEL
-
3 RGBIR| eeoeeoecoecececcececcecececoee RGB -
) e )
. e .
e L e
38.25
98 |RGB|IR| eesoeeeeeecececeececeececee RGB R N
G ~ SUB PIXEL ;:DOT
959 IRGBRleeeeeeecececececcecececee R G|B =

90 |RGBIRl eeeeeeeecececececececeecee RGB

The LCD Products listed on this document are not suitable for use of aerospace equipment,
submarine cables, nuclear reactor control system and life support systems. If customers intend to use
these LCD products for above application or not listed in "Standard" as follows, please contact our
sales people in advance.
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2. ABSOLUTE MAXIMUM RATINGS

Item Symbol | Min. | Max.| Unit Remark
Opratg Ambient | 1o | 20 | +70 |
Operating Ambient Humidity Hop 10 90 | % (RH)
Storage Temperature Tste -30 | +80 °C
Storage Humidity HsTe 10 90 | % (RH)

Note 1. The absolute maximum ratings are the values that must not be exceeded at any time for this
product. It is not allowed for any of these ratings to be exceeded. Should a product be
used with any of the absolute maximum ratings exceeded, the characteristics of the
product may not be recovered, or in an extreme case, the product may be permanently

destroyed.

Therefore, when desigining a system incorporating the product, make sure that adequate
attentions be paid to the variations in the supply voltages, the characteristics of parts that
are connected, surges in the input and output lines, and the ambient temperatures.

Note 2. This specification applys after the driver IC mounting and the FPC mounting. (This
specification isn’t applicable at time of driver IC un-mounting and FPC un-mounting.)

LCD should keep the condition that dew dosen’t storage in case of driver IC un-mounting
and FPC un-mounting. Dew may break the LCD. Especially part is very weak for dew.

CPT Confidential
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3. MECHANICAL SPECIFICATIONS

3.1 Outline Dimension

64.87 Panel / CF size (H)
61.965 AA size (H)

—

the origin of pixel

1.4525 1.4525 , |,

I ]

114.31 CF size (V)
110.16 AA size (V)

118.31 Panel size (V)

0.2+0.02 , |||
=1, 0.240.02

anel Test PAD
Y Panel ID

N
! S - Q
' ki N source [L——) g Q
FPC N
o
| L
\ T
| i
N
Q
Q
+l
N
o
(unit: mm)
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3.2 IC & FPC Pads

(unit: mm)
,(/7 ~—~~
g 2
o s & -
1 ™ D) —
o & o Bo 32
- S L S 2
92 ~| % EPCLOOTS | _ 0 NS o
S| ol g FPCS0035 | 2~ S <
i B 27.15 (IC Size)] — }
18.86
PIN272I 1 “f r%; 1886
i == i | =
| 1 e ! 1
&|P0.11 x (272-1) = 29.81
©]
16.64 I8 31.81 16.42

2.318 (I

Notel. Color Filter is at the side , TFT is at bottom side
Note2. This Source IC size is of NT35516/0TM9608/OTM9605/I1L19807
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3.2.1IC Pads
Source IC (NT35516/0TM9608/0TM9605/1L19807 )

VCOM 7»
Z SDUMMY - S1620 \ x
\
\
) |

vl

- |
—
—
—
—
—
—
—
1
—
—
—
—/
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—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

JUUL - O - 0 J000 -~ J000

VCOM — V‘@M
1. Gold Bump Size(unit : um) :

Source IC Source IC
(NT35516/0TM9608/0TM9605) (1L19807)
<% 39
- | |
| 1
Input Bump o =
N] ©
—
4 14,
Output Bum
p p o L0
= S
— —
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2. Chip Size :

IC Chip Size
NT35516 27.07 mmx 1.72 mm
OTM9608 27.15 mm x 1.72 mm
OTM9605 27.15 mm x 0.95 mm
1L19807 27.15 mm x 0.8 mm

3. Alignment Mark Size (unit : um) :

I NT35516/0TM9608/0OTM9605 I

(unit = mm)
o0
™
—
™
y " (4 050LG
L 19.03 26.81 L 19.03 -
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3.2.2 FPC Pads

(unit = mm)
w —_
p:
o 5 S 3
g1 © @) |
L| < o 7
- LL
< 5 T ke
9 J| W FPCLO0.075 .| 10 9]
S il 2| Fpcs:0035 ® o g
| S| o g :0.035 |, o o <
v 1 0 jf'
" 18.606 _ - 1886 -
Yoz X ]‘P,Wl Y
Y : = ] (F ]
\ 1 L [ S &
| P0.11x(272-1) = 29.81
. 16.64 _ 31.81 _ 16.42 _
—— ~—0.265
035 . ~ 0.11<FPC pitch>
= =—0.265 —x —~0.075<FPC width>
J ( — ——0.035<FPC space>
P { 0.265 | | \
+0.26 1 / / 0.8
0.555 0.265 I | [ 7 P
; l‘ ‘ | | \ NN 0.‘15
! \>\> kP|N272 PIN1 > > !
17.64 <P 0.11x(272-1)=29.81 = 17.42
e 16.64 =l 31.81 e 1642~
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3.2.3 FPC Pin Assignment (1L19807)

Pin No. Symbol Pin No. Symbol Pin No. Symbol Pin No. Symbol
1 DUMMY 71 CSX 141 DOP 211 C21N
2 DUMMY 72 RESX 142 DON 212 C21IN
3 Ground 73 DGND 143 DON 213 C21IN
4 Ground 74 10VCC 144 DGND 214 C22P
5 VCOM 75 NBWSEL 145 DUMMY 215 C22P
6 DUMMY 76 D23 146 DUMMY 216 C22P
7 DUMMY 77 D22 147 DUMMY 217 C22N
8 DUMMY 78 D21 148 DUMMY 218 C22N
9 DUMMY 79 D20 149 DGND 219 C22N
10 VCOM 80 D19 150 VCI 220 C23N
11 VCOM 81 D18 151 TE_R 221 C23N
12 DUMMY 82 D17 152 VSS 222 C23N
13 DUMMY 83 D16 153 DUMMY 223 C23P
14 DUMMY 84 D15 154 DUMMY 224 C23P
15 DUMMY 85 D14 155 EXTP 225 C23P
16 DUMMY 86 D13 156 DUMMY 226 DDVDL
17 DUMMY 87 D12 157 EXTN 227 DDVDL
18 DUMMY 88 D11 158 DUMMY 228 DDVDL
19 DUMMY 89 D10 159 AGND 229 VCI
20 DUMMY 90 D9 160 AGND 230 VCI
21 DUMMY 91 D8 161 AGND 231 VCI
22 VPP 92 D7 162 C11P 232 AGND
23 VGL 93 D6 163 C11P 233 AGND
24 VGL_REG_L 94 D5 164 Cl1P 234 AGND
25 VRGH_REG_L 95 D4 165 C1IN 235 C41P
26 VCL 96 D3 166 C1IN 236 C41P
27 VCL 97 D2 167 C1IN 237 C41N
28 VCL 98 D1 168 C12P 238 C41N
29 VREF15 99 DO 169 C12P 239 C51N
30 AGND 100 DE 170 C12P 240 C51N
31 AGND 101 PCLK 171 C12N 241 C51P
32 VCI 102 HS 172 C12N 242 C51P
33 VCI 103 VS 173 C12N 243 VGH
34 VCI 104 LEDPWM 174 C13N 244 VGH
35 AGND 105 LEDON 175 C13N 245 VGH
36 VCI 106 ERR 176 C13N 246 VGH
37 TESTDIN 107 10VCC 177 C13P 247 VRGH
38 DUMMY 108 DGND 178 C13P 248 VRGH
39 DUMMY 109 VCI 179 C13P 249 VGL_REG_R
40 VGMN 110 VCI 180 DDVDH 250 VGL_REG_R
41 VGMP 111 VCC 181 DDVDH 251 VGL
42 DGND 112 DDVDH 182 DDVDH 252 VGL
43 DGND 113 DDVDH 183 VCI 253 VGL
44 10VCC 114 DDVDL 184 VCI 254 VGL
45 10VCC 115 DDVDL 185 VCI 255 AGND
46 AGND 116 AGND 186 VCI 256 AGND
47 AGND 117 AGND 187 VCI 257 VCI
48 LANSEL 118 10VCC 188 AGND 258 VCI
49 DSWAPO 119 10VCC 189 AGND 259 10VCC
50 DUMMY 120 VCORE_MIPI 190 AGND 260 10VCC
51 PSWAP 121 VCI 191 AGND 261 AGND
52 TESTDING 122 V12 _MIPI 192 AGND 262 AGND
53 TESTDIN7 123 DGND 193 C31P 263 VCOM
54 TESTOUTO 124 DGND 194 C31P 264 VCOM
55 IM3 125 DUMMY 195 C31pP 265 DUMMY
56 1IM2 126 DUMMY 196 C31IN 266 DUMMY
57 IM1 127 DUMMY 197 C31N 267 DUMMY
58 IMO 128 DUMMY 198 C31N 268 DUMMY
59 GPO3 129 DGND 199 C32P 269 VGL
60 GPO2 130 D1P 200 C32P 270 VCOM
61 GPO1 131 D1P 201 C32P 271 DUMMY
62 GPOO 132 DIN 202 C32N 272 DUMMY
63 TESTOUT1 133 DIN 203 C32N
64 TE_L 134 DGND 204 C32N
65 TESTOUT2 135 CLKP 205 VCL
66 SDO 136 CLKP 206 VCL
67 SDI 137 CLKN 207 VCL
68 TESTOUT3 138 CLKN 208 C21P
69 WRX 139 DGND 209 C21P
70 TESTD_EN 140 DOP 210 C21P
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FPC Pin Assignment (NT35516)

Pin No. Symbol Pin No. Symbol Pin No. Symbol Pin No. Symbol
1 DUMMY 71 CSX 141 HSSI_DO_P 211 C2IN
2 DUMMY 72 RESX 142 HSSI_DO_N 212 C2IN
3 Ground 73 VSSI 143 HSSI_DO_N 213 C2IN
4 Ground 74 VDDI 144 VSSAM 214 C22P
5 VCOM 75 NBWSEL 145 HSSI_D21 P 215 C22P
6 DUMMY 76 D23 146 HSSI_D21 P 216 C22P
7 DUMMY 77 D22 147 HSSI_D21_N 217 C22N
8 DUMMY 78 D21 148 HSSI_D21 N 218 C22N
9 DUMMY 79 D20 149 VSSAM 219 C22N
10 VCOM 80 D19 150 VDDR 220 C23N
11 VCOM 81 D18 151 TE_R 221 C23N
12 OUT3D1) 82 D17 152 VSSR 222 C23N
13 OUT3D1) 83 D16 153 VREFCP 223 C23P
14 OUT3D2) 84 D15 154 VRGH 224 C23P
15 OUT3D2 85 D14 155 EXTP 225 C23P
16 OUT3D3 86 D13 156 CSP 226 AVEE
17 OUT3D3 87 D12 157 EXTN 227 AVEE
18 OUT3D4 88 D11 158 CSN 228 AVEE
19 OUT3D4 89 D10 159 AVSS 229 VDDB
20 BVP3D 90 D9 160 AVSS 230 VDDB
21 BVN3D 91 D8 161 AVSS 231 VDDB
22 MTP_PWR 92 D7 162 C11P 232 VSSB
23 VGLX 93 D6 163 C11P 233 VSSB
24 VGL_REG 94 D5 164 C11P 234 VSSB
25 VRGH 95 D4 165 CI1IN 235 C41P
26 VCL 96 D3 166 C11IN 236 C41P
27 VCL 97 D2 167 C11IN 237 C41N
28 VCL 98 D1 168 C12P 238 C41IN
29 VREF 99 DO 169 C12P 239 C5IN
30 VSSA 100 DE 170 C12P 240 C51N
31 VSSA 101 PCLK 171 C12N 241 C51P
32 VDDA 102 HS 172 CI12N 242 C51P
33 VDDA 103 VS 173 CI12N 243 VGH
34 VDDR 104 LEDPWM 174 C13N 244 VGH
35 VSSR 105 LEDON 175 C13N 245 VGH
36 VDD _DET 106 ERR 176 C13N 246 VGH
37 DIOPWR 107 VDDI 177 C13P 247 VRGH
38 VGSN 108 VSSI 178 C13P 248 VRGH
39 VGSP 109 VDDA 179 C13P 249 VGL_REG
40 VGMN 110 VDDA 180 AVDD 250 VGL_REG
41 VGMP 111 VDDA 181 AVDD 251 VGL
42 DVSS 112 AVDD 182 AVDD 252 VGL
43 DVSS 113 AVDD 183 VDDB 253 VGL
44 DVDD 114 AVEE 184 VDDB 254 VGL
45 DVDD 115 AVEE 185 VDDB 255 AVSS
46 AVSS 116 DVSS 186 VDDB 256 AVSS
47 AVSS 117 DVSS 187 VDDB 257 VDDA
48 LANSEL 118 DVDD 188 VSSB 258 VDDA
49 DSWAPO 119 DVDD 189 VSSB 259 DVDD
50 DSWAP1 120 MVDDA 190 VSSB 260 DVDD
51 PSWAP 121 VDDAM 191 VSSB 261 DVSS
52 DSTB_SEL 122 MVDDL 192 VSSB 262 DVSS
53 RGBBP 123 VSSAM 193 C31P 263 VCOM
54 12C_SA0 124 VSSAM 194 C31P 264 VCOM
55 IM3 125 HSSI_D22_P 195 C31P 265 DUMMY
56 IM2 126 HSSI_D22_P 196 C31IN 266 DUMMY
57 IM1 127 HSSI_D22_N 197 C31IN 267 DUMMY
58 IMO 128 HSSI_D22 N 198 C31N 268 DUMMY
59 GPO3 129 VSSAM 199 C32P 269 VGL
60 GPO2 130 HSSI_D1 P 200 C32P 270 VCOM
61 GPO1 131 HSSI_D1 P 201 C32P 271 DUMMY
62 GPOO 132 HSSI_D1 N 202 C32N 272 DUMMY
63 EXBI1T 133 HSSI_D1_N 203 C32N
64 TE L 134 VSSAM 204 C32N
65 VSEL 135 HSSI_CLK_P 205 VCL
66 SDO 136 HSSI_CLK_P 206 VCL
67 SDI 137 HSSI_CLK_N 207 VCL
68 DCX 138 HSSI_CLK_N 208 C21P
69 WRX 139 VSSAM 209 C21P
70 RDX 140 HSSI_D0_P 210 C21P
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FPC Pin Assignment (OTM9605A)

Pin No. Symbol Pin No. Symbol Pin No. Symbol Pin No. Symbol
1 DUMMY 71 CSX 141 DOP 211 C21IN
2 DUMMY 72 RESX 142 DON 212 C2IN
3 Ground 73 VSSI 143 DON 213 C21IN
4 Ground 74 VDDIO 144 LVDSVSS 214 C22P
5 VCOM 75 NBWSEL 145 D2P 215 C22P
6 DUMMY 76 D23 146 D2P 216 C22P
7 DUMMY 77 D22 147 D2N 217 C22N
8 DUMMY 78 D21 148 D2N 218 C22N
9 DUMMY 79 D20 149 LVDSVSS 219 C22N
10 VCOM 80 D19 150 VDD 220 C23N
11 VCOM 81 D18 151 TE_R 221 C23N
12 3D CLK 0 82 D17 152 VSS 222 C23N
13 3D CLK 0 83 D16 153 VREFCP 223 C23P
14 3D CLK 1 84 D15 154 VRGH 224 C23P
15 3D CLK 1 85 D14 155 EXTP 225 C23P
16 3D CLK 2 86 D13 156 CSP 226 NVDDA
17 3D CLK 2 87 D12 157 EXTN 227 NVDDA
18 3D CLK 3 88 D11 158 CSN 228 NVDDA
19 3D CLK 3 89 D10 159 VSSA 229 VDD
20 BVP3D 90 D9 160 VSSA 230 VDD
21 BVN3D 91 D8 161 VSSA 231 VDD
22 MTP_PWR 92 D7 162 C11P 232 VSS
23 VGL 93 D6 163 C11P 233 VSS
24 VGL_REG 94 D5 164 C11P 234 VSS
25 VRGH 95 D4 165 CI1IN 235 C41P
26 VCL 96 D3 166 C11IN 236 C41P
27 VCL 97 D2 167 C11IN 237 C41N
28 VCL 98 D1 168 C12P 238 C41IN
29 VREF 99 DO 169 C12P 239 C51N
30 VSSA 100 DE 170 C12P 240 C51N
31 VSSA 101 PCLK 171 C12N 241 C51P
32 VDD 102 HS 172 CI12N 242 C51P
33 VDD 103 VS 173 CI12N 243 VGH
34 VDD 104 LEDPWM 174 C13N 244 VGH
35 VSS 105 LEDON 175 C13N 245 VGH
36 VDD 106 ERR 176 C13N 246 VGH
37 DIOPWR 107 VDDIO 177 C13P 247 VRGH
38 VGSN 108 VSS 178 C13P 248 VRGH
39 VGSP 109 VCC 179 C13P 249 VGL_REG
40 VGMN 110 VCC 180 VDDA 250 VGL_REG
41 VGMP 111 VCC 181 VDDA 251 VGL
42 VSS 112 VDDA 182 VDDA 252 VGL
43 VSS 113 VDDA 183 VDD 253 VGL
44 VDD_1.8V 114 NVDDA 184 VDD 254 VGL
45 VDD_1.8V 115 NVDDA 185 VDD 255 VSSA
46 VSSA 116 VSS 186 VDD 256 VSSA
47 VSSA 117 VSS 187 VDD 257 VDD
48 LANSEL 118 VDD_1.8V 188 V/SS 258 VDD
49 DSWAPO 119 VDD_1.8V 189 V/SS 259 VDD_1.8V
50 DSWAP1 120 LVDSVDD 190 VSS 260 VDD _1.8V
51 PSWAP 121 VDDAM 191 VSS 261 VSS
52 DSTB_SEL 122 VDDP 192 V/SS 262 VSS
53 RGBBP 123 LVDSVSS 193 C31P 263 VCOM
54 12C_SA0 124 LVDSVSS 194 C31P 264 VCOM
55 IM3 125 D22P 195 C31P 265 DUMMY
56 M2 126 D22P 196 C31IN 266 DUMMY
57 IM1 127 D22N 197 C31IN 267 DUMMY
58 IMO 128 D22N 198 C31N 268 DUMMY
59 GPO3 129 LVDSVSS 199 C32P 269 VGL
60 GPO2 130 D1P 200 C32P 270 VCOM
61 GPO1 131 D1P 201 C32P 271 DUMMY
62 GPOO 132 D1IN 202 C32N 272 DUMMY
63 EXBIT 133 DIN 203 C32N
64 TE_L 134 LVDSVSS 204 C32N
65 VSEL 135 CLKP 205 VCL
66 SDO 136 CLKP 206 VCL
67 SDI 137 CLKN 207 VCL
68 DCX 138 CLKN 208 C21P
69 WRX 139 LVDSVSS 209 C21P
70 RDX 140 DOP 210 C21P
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3.2.4 Cell test light waveform and Timing

050LG GIP Structure (Forward scan)

. 18V L B8R GIP & 4]
: 114?’5 :::IIII [ | 1 _Izv
B svor {4y [T
i 38.25 i ckrt o] ] L —e[~B8us [e—
G ERRRRERERRRRCC [T
= = oz_{ 4 4[] |
S 3 BERRRER === |
- ol ckerz | i i |
COiG Voo
CEERI DIP:PDUI<2>: : :I
TR GL o ckRi I
DIRZL  CHELI STWL l Outezs | 0 |
CELT ¥ :||
|:|l.l‘l<4>i::
oacs | | |
Dm<ﬁ>ii:

out<?> | L b

CEBRZ DIRIR 3 T
| ckRz  Out<8r |

. . END
CKLZ 1EHDL D|R1L.D|R1R=VFH
MR2L,DIR2R=VGL

Data

050LG GIP Structure (Backward scan)

LB GIP & 18V
| | L —— [ v
T 11475 |5
E’- g enor ] | pLobbrrt bl
& 38 25 a o | T T ] esus e
i T o e —
% A LGERRRRERERREROE T |
9 g ckRz_| i faa e e [
i & S ey R RN BRI L
L ouet> | | b :::::|_’“_ZP.;(¢'T'E'J;E""""' et
r v :::::::::I:' T 12\
CiOEwe Voo b :'\::::
) B 1T £ T T T A I o e n il o
sTR ol 11155551-111'4:5:::
BIRZL  CEELI ST l |:|u:<3>:::: N h:\:::
- ,
SR P Outcds | 1 11 1 ;;%\:\;\:I:

T [ i |
SR | W\\\\
I:"'r[<5>| ] i 1 ] ] ] i i I | )
. ad :::..!:::.E:"
A= TSN p e ERN R Y
SR | : outers | | .
I CEERZ DIRIR ! i
i ckpz  Out<8> \ P
AARANE | EHD —— | i
chiz iENDL DIRL,DIR1R=VGL e e W
1 I [ I ] i
DIRZL,DIR2R=VGH T | e ot St D | -V
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3.3 Panel Testing pads in panel

(unit = mm)
27.15
1‘ >| 17 2125
1357911 15 19 3
XXX X 3 ‘ [ 14 ENRER7
prbpd L 1 YZls)
! 14 &1 18 i
6.65 |, . g i
7.35 |, o
7.75 L. .
8.45 |, -
8.85 |, .
9.55 |, J
9.95 |, .
10.65 |, S
11.05 |, i
11.75 |, J
12.15 |, .
12.85 |, S
1325 | o
50.52 |, -
51.62 |. -
52':2 f= -
52.72 . J
53.12 |, i
53.82 |. J
54.22 |, i
54.92 |. ul
55'52 f= -
56.42 |. i
57.12 |. i
5752 |, o
58.22 |, o
No. TEST PAD NAME Note No. TEST PAD NAME Note
1 | vcom - 14 | vcom -
15 | VGLTEST GIP signal
16 | RSTO GIP signal
4 | STVE GIP signal 17 | ckzBO GIP signal
5 | VGLE GIP signal 18 | cKzo GIP signal
& | DIR1E GIP signal 19 | ckiBo GIP signal
7 | DIRZE GIP signal 20 | cKio GIP signal
8 | CKIE GIP signal 21 | DIRzo GIP signal
s | cKiBE GIP signal 2 | oimo GIP signal
10 | CK2E GIP signal 23 | VGLE GIP signal
11 | CK2BE GIP signal 24 | sTVO GIP signal
12 | RSTE GIP signal
13 | vCoM -
27 | vocom -
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3.4 Panel ID pad
(unit = mm)

6 Panel 1D size

“ 2.5 Panel ID size

!

g |

T
1
| |

#
) 050LG j
A

9
-
!
A
1

3.25
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4. ELECTRICAL CHARACTERISTICS

4.1 TFT LCD Power Supply Voltage
(GND=AVSS=0V)

Ta=25C
Parameter SYMBOL Min Typ Max Unit |Remarks
Analog Power Voltagel VCI 2.5 2.8 3.6 \%
I/Oand Digital Power Voltage |IOVCC 1.65 1.8 3.6 \%
Highspeed Power Voltage |HS_VCC |1.65 2.8 3.3 Vv
Current For Driving IDD TBD |[TBD mA |Note 1
: VIH 0.7*IOVCC |- IOvCC |V
Input Signal Voltage VIL 0 - 03 0vCe IV Note 2
Note 1 : Typ. specification : Gray-256 test Pattern
Max. specification : White test Pattern
Note 2 : IOVCC = 1.8V
4.2 TFT-LCD consumption Current
(GND=AVSS=0V)
Ta=25C
MODE SYMBOL |CONDITION [MIN. TYP. |MAX. |UNIT |REMARK
Total Power |, . i TBD [TBD |[mW  |Notel
Consumption

Notel : Typ. specification : Gray-256 test Pattern
Max. specification : White test Pattern

(a)Gray-256 Pattern (b)White Pattern
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4.3 Power on/off sequence

Case 1 — RESX Line is Held High or Unstable by Host at Power ON

If RESX line is held high or unstable by the host during Power On, then a Hardware Reset must be applied after
both VCI and IOVCC have been applied — otherwise correct functionality is not guaranteed. There is no timing

restriction upon this hardware reset.

brFAE+C no limit

- _ bk o limi - -t
L "]
IOWVCC —— i .
| ;
Wl — T when bhe Latler siggal dses up to 0% of ils Typcal Valee 1L
For example, when VC| comes |ater, then this time is defined at the

erasa paint of D of 2.8, ned D0, of 2 54"

For examphe, when V| falls sarlier Ehen this time is defined at the

Time when the latter signal falls dewn 800 of s Typical Value.
craek poinl of B0 of 3 8 nol BORL oF 2 80

| GTPUNEE K= o limit DENEE R no Ami |
-

CaEX HorL | T s e
PAVRESNE+E no limit
RESX = 3-"
(Power down in Sleep Qut meda) 308 wﬂm:am-m.-\.uhsrl »
RESX - __J;”'MFE:'::" o liit
PV a— B
(Power down in Sleep In mddel  gn0; Iy w01 [[y—

rPWRESX1 is applied to RESX falling in the Slesp Out Mede
rPWRESX2 is applied to RESX falling in the Sleep In Mode

MNote: Unless otherwise specified, timings herein show the cross point at 50% of the signal power level.

Case 2 — RESX Line is Held Low by Host at Power ON

If RESX line is held Low (and stable) by the host during Power On, then RESX must be held low for minimum
10psec after both VCI and IOV CC have been applied.

brPREHL e bimi

e no Imi | el
E
lovee — & e
oo — 1 A Tivne when the lailer signal fises up be 308 of ils Typical Value, "—
For axarnple, whan WG| comas later Bhan thie fime ie defined at the
ernss point of BORL af 2807 ol B0 of 2 B4

Tirne when the latter signal falls down to 008 of its Typical Value
For wrnample whan WCI falls eardier, then ihis o is defined al il
eraee point of S0 of 2 8, nol O07, of 225

- | JIrPWE Bk no kmiE DPWCEN=+k no limi | o

csx e e '

e PARE B s 1 s

RESX 30% A \|t
(Pawer down in Sleep Out niode) EE R i 2}

| _prP W RE S min 10us

k'
EPAREE =minl g, .

RESX 30 4
(Powar down in Slaep In mpda)

IrPWRESXA is applied to RESX falling in the Sleep Out Mode
IrPWRESK2 is applied to RESX falling in the Sleep In Mode

Note: Unless otherwise specified, timings herein show the cross point at 50% of the signal power level.
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5. INPUT SIGNAL TIMING
5.1. MIPI Timing DC Characteristics

DSl is using different state codes which are depending on DC voltage levels of the clock and data lanes. The

meaning of the state codes is defined on the following table.

e Line DC Voltage Levels
HS_CP or HS_DOP/HS_D1P | HS_CN or HS_DON/HS_D1N
HS-0 Low (HS) High (HS)
HS-1 High (HS) Low (HS)
LP-00 Low (LP) Low (LP)
LP-01 Low (LP) High (LP)
LP-10 High (LP) Low (LP)
LP-11 High (LP) Low (LP)

Note: Ta=-30C to 70C (to 85 no damage)

DC Characteristics for Power Lines

Specification
Parameter Symbaol Condition Unit
Min. Typ. Max.
Analog power supply voltage Ve Operating voltage 25 2.8 3.3
Digital power supply voltage Viovee VO supply voltage 1.65 1.8 i3
Noise Range, 0 to 100MHz,
100 v
Sinusoidal Wave (peak-to-peak) m
Analog power supply voltage noise Ve noise Noise Range, 0 to 30kHz, Pulse
Wave with Duty Cycle - - 500 mv
(50%/50%)
Noise R 0 to 100MHz
/2 power supply voltage noise Viovoo noise cise nangs, U1o ' 100 my

Sinusoidal Wave (peak-io-peak)

Note:
1.Ta=-30C to70C (to85C nodamage)
2. These values are not symmetric amplitude, which center points are IOVCC or VCI. See examples as reference

purposes, when Vyc noise and Viovee noise are maximums, below.
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DC Characteristics for DSI LP Mode

DC levels of the LP-00, LP-01, LP-10 and LP-11 are defined on table below: DC Characteristics for DSI LP mode
when LP-RX, LP-CD or LP-TX is mentioned on the condition column. Other logical levels of the table are for MPU

interface.
Specification
Parameter Symbol Condition Unit
Min. Typ. Max.
Logic High level output voltage Vo lgur=-1maNe2 0.8 Vigyos - Viovee
Logic Low level output voltage VoL lour=-1mA"Me2 0.0 - 0.2Viovce
Logic High level input voltage Vieco LP-cD"=? 450 - 1350 mv
Logic Low level input voltage Viwsco LP-cD"=? 0.0 - 200 mv
LP-RX (HS_CP/N, HS_DOP/N,
Logic High level input voltage Visipmx LH g 1F";rs.'n“°'5 o 880 - 1350 mv
LP-RX (HS_CP/N, HS_DOP/N,
Logic Low level input voltage Vierx LHS —Dﬂ;mwg o 0.0 - 550 my
Logic Low level input voltage Vi emone LP-RX (HS_CP/N ULP mode)™™=® 0.0 - 300 my
Logic high level output voltage Vouerx LP-TX (HS_DOP/N)™*=? 1.1 - 1.3 W
Logic Low level output voliage Vourmx LP-TX (HS_DOP/N)™"=? 50 - 50 mv
Logic High level input current [ LP-CD, LP-RX"™*® - - 10 uA
Logic Low level input current Iy LP-CD, LP-RXM*? 10 uA
Note:

1. Ta=-30C to 70 C (to 85( no damage)
2. LEDPWM signals
3. DSI High Speed mode is Off.
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DC Characteristics for DSI HS Mode

Specification
Parameter Symbaol Condition N Unit
Min Typ. Mg,
Input Commeon Mode Voltage for Clock Voums HS CR/N e 70 - 330 mv
Input Commen Mode Voltage for Data Viouoata HS DORM, HS D1 PR Fii] - 230 mv
Common Mode Ripple for Clock Equal or . - -
v . HE_CF/M -50 - 0 v
Less than 450MHz R - - “ "
Common Mode Ripple for Data Equal or Less ) T _ _
R WV CHRDA TALss HS_DOF/M, HS_D1PM -50 - 50 my
Common Mode Ripple for Clock More than o
450MH: (peak sine wave) N HS_CPN ] ] 100 i
Common Mode Ripple for Data More than ) .
A50MHz (pesk sine wave) W CuRDaTAMEs: HS_DOP/M, HS_D1R/M - - 100 mv
Differential Input Lu:lmr Lewvel Threshold Vracax HS CPIN 70 ) ) -
Voltage for Clock
Ditferantial | Low Level Threshaold
trerential input Low Level Thresho Vrraoam HS_DOF/N, HS D1F/N 70 : : mv
Voltage for Data
Differential | High Lewel Threshald
ifferential input High Level Thresho T— HS CPN - - 70 miv
Voltage for Clock
Differential | High Lewel Threshald
erential inpul FAgh Level Thresha T L— HS_DOF/N, HS D1F/N : : 70 my
Voltags for Data
. HS_CP/M, HS_DOR/M,
Single-ended Input Low Voltzge Vi HS DR =2 -40 - - m
) ) HS_CP/M, HS_DOR/M,
Single-ended Input High Voltags Ve HS D1PN ™2 450 m
HS_CP/M, HS_DOR/M,
Differential Termination Resist Rr - - B0 100 125 0
erential Termination Resistor EFM HS DIPIN
Single-endad Threshold Volags for HS CP'M, HS DOP/M,
Vieaws - - 450 v
Termination Enable . HS_D1P/N m
HS_CP/N, HS_DOR/M, _
Termination G its Cr T o 60 -
ermination Capacitor EFM S D1EN ™" p

Mote:

1. Ta=-301to 70 °C (to 85 nodamage), ICVCC = 1.65 to 3.3V.

2. Includes 50mV (-50mV to 50mV) ground difference.

3. Without V exscriosse™V cusna tasaso-

4. Without 50mV (-50mV to 50mV ) ground difference

&. For higher bit rates a 14pF capacitor will be needed to mest the common-mode return loss specification.
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5.2 MIPI Timing Characteristics for DSI

5.2.1. High Speed Mode

High Speed Mode — Clock Channel Timing

HE CP = varsme == -

HE_CH — ' R LI
:_ Ulpgsta Ulyste _: HSCP =r=sesesesee
v i HE_C
' 2XUTpest !
Ul '}
Signal Symbol Parameter Min | Max | Unit

HS _P/N 2% Uljpst Double Ul instantanecus | 3.08 | 25 ns
HS_P/N | Ulmsta, Ulnste Ul instantaneous Half 1.54 | 125 | ns

Note: Ul = UIINSTA = UIINSTB

High Speed Mode — Data Clock Channel Timing

HS_CR HS DOP HS TP === cme = m
HS_CM, HS_Dor, HS_Dk

Signal Symbol Parameter Min Max | Unit
HS DOP/N tos Data to Clock Setup time | 0.15xUl - ps
HS_D1P/N toy Clock to Data Hold Time | 0.15xUl | - ps
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High Speed Mode — Rise and Fall Timings

IpFreLe Toproim

: i -
HS_CRn \

0V Reference fo

\ / Differential Clock Input
b . Full HS Swing Voltage
v
IDFIDATA IDRTDATA
ﬂ Thus _" ﬁh
HS_DoRM \ 80% / 'V Eeference for
HERIEm Differential Data Inpuis
e ¢ Full HS Swing Voltage
Specification
Parameter Symbol Condition . )
Min | Typ | Max | Unit
Differential Rise Time for Clock | topmowk HS_CP/N - - {IJ.IZ?e) ps
) ) . 150
Differential Rise Time for Data | tparpara | HS_DOP/N, HS_D1P/N - - (Note) ps
. . 150
Differential Fall Time for Clock foFTow HS_CP/N - - (Note) ps
. . 150
Differential Fall Time for Data torroae | HS_DOP/N, HS_D1P/N - - (Note) ps

Note: The display module has to meet timing requirements, whah are defined for the transmitter (MPU) on MIPI
D-PHY standard.
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5.2.2. Low Power Mode

Low Power Mode and its State Periods are illustrated for refrence purposes on the Bus Turnaround (BTA) from the
MPU to the display module (IL19807) sequence below.

WP is Condroling Cortrol Changs Diisplay Module is Cortrolling

o g

TL.P".‘: Tl TLP’.\'.I».[ TLF'}L‘-] TLF‘."GD T'_.‘XD

H=z_DoFmM

—
L g

Trasvpen Tracem

HE_CF =smsmomemrn
HEZ_CR

Low Power Mode and its State Periods are illustrated far reference purpose on the Bus Turnaround (BTA) from the
display module (ILI9807) to the MPU sequence below.

Driggalaty MCelule |5 Controling

Control Changs TP i3 Cortroling
S od o
Tiexn Tiexo  Tiwxo Tra-cop Toiem Tiess
HS_DOPM
HECOP memimimemen
HE_COM
Signal Symbol Description Min Max Unit
Length of LP-00, LP-01, LP-10 or LP-11 periods
HS_DOP/N ' !
— T MPU = Display Moduls (IL19807) %0 75 ns
Length of LP-00, LP-01, LP-10 or LP-11 periods
HS_DOP/N Tee 50 75
— L0 Display Moduls (ILI9807 < MPU) ns
HS_DOP/N Trs-sumren Time-out before the Display Module(ILI9807) starts driving Tiexo 2%T pwn ns
Signal Symbol Description Time Unit
HS_DOP/N TaceTD Time to drive LP-00 by the Display Module (ILI2807) S5xTipxn ns
HS_DOP/N Tracon Time to drive LP-00 after turmaround request — MPU 4xTieno ns
CPT Confidential 24137
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5.2.3. DSI Bursts
High Speed Data

Preparation from Low Power Mode to High Speed Maode Transnussion
TLZ'X TH:"E -PREPAKE '| Il\ i
FE_CF - ‘_ i . , \. I - ’ >
HS_CN p— - - -
HE_DOF, HE_O1F f
\::LLF‘R}: M) '
N TERB-EN{Max)
HS_DOMN, HS_D1R ;

Rx Synchromzed

ThsserTie Tx Synchronization
) P
HS-TEREM-EN
Low Power Mode,
Disable Rx Line Termmaton High Speed Mode, Enable Rx Line Termmation
HS_CPHS DO HS DIP =rmemimimen
HZ_CN HS_DOM, HE_DN
Signal Symbol Description Min Max Unit
Tiex Length of any Low Power State Period 50 - ns
HS_DOP/N, Thepaemae | Time to drive LP-00 to prepare for HS Transmission 40+4xU1 85+6xU1 ns
HS_D1P/N Time to enable Data Lane Receiver line termination measured
Ths-Teamen - 35+4xU1 ns
from when Dn crosses Vs

Note: Ul = UII\STA: ul NSTE

High Speed Data
Transmission Teor

Hs_CP )
HE o p ) A
HS_DOP, HS_D1P prmimimimimim.. [ I I T I T P 2
HZ DON, HS_DIN /<‘- s —-—JJ ————— —j.I = —-—->/
) Thisskre
The last load bit Tas Tram 3 Tasear
H5-0 or HS-1
Low Power Mode.,
High Speed Mode, Enable Rx Line Ternunation Disable Fx Line Termunation
Note: HS_CF, HS_D0F, HS_D1F == v e m e v
If the last load bit is HS-1, the transmitter changes from HS-1 to HS-0. HE_CN HE_DR, HS_D N

If the last load bit is HS-0, the transmitter changes from HS-0 to HS-1.

Signal Symbol Description Min Max Unit
HS_DOP/N, Toccm E;EjL:f aEtot_Ilje Display Module (ILI9807) to Ignore Transition 40 50axUl ne
HS_D1P/N ,

Thegar Time to driver LP-11 after HS burst 100 - ns

Note: Ul = UII'-.STAZ Ul NSTE
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'DSI Clock Burst — High Speed Mode to/from Low Power Mode

Termination Resistor is enable

Termunation Resistor is disable HECP =emememe=es
g Tk TERM-EN HE N ——
{] —
VI LPR% M) Az I
H5_CP i aah Iy
ﬂr\f/ TF ‘ ' - )
H=_Ch Y N B DTN ¥ SR -1 ’_A
Takreost Trowrran Tos exrr ) Toex LT(':_K-PREP_S.R_E Teik-zero - Teikrre .
HS-0 o b "
H5-0 <01
or HS-0 HS-0/1
Hs-1
VILLPRY(Maz) /
HS DOP, HS_DMP ‘—\/
HE_DON, HE_ DN ] —.
Signal Symbol Description Min Max Unit
T Time that the MPU shall continue sending HS clock after the 60+52xUl i ns
FerosT last associated Data Lanes has transitioned to LP mode
Time to drive HS differential state after last payload clock bit of
TowsrraL . 60 - ns
a HS transmission burst
Thsear Time to drive LP-11 after HS burst 100 - ns
HS_CP/N Tecenepare | Time to drive LP-00 to prepare for HS transmission 38 a5 ns
Teweteamsy | Time-out at Clock Lane to enable HS termination - 38 ns
Tewesrepsre | Minimum lead HS-0 drive period before starting Clock 300 - ns
Time that the HS clock shall be driven prior to any associated
Towcrae . L axUI - ns
Data Lane beginning the transition from LP to HS mode

Note: Ul = Ulpysta= Ulnste
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5.2.4. Reset Input Timing

Shorter than 5us

tRW
RESX
RT |
Display Status Normal operation Resetting \E‘ Initial condition
P (Default for HW reset)

Signal Symbol Parameter Min Max Unit
tAW Reset pulse duration 10 uS
RESX 5 (note 1,5) mS

tRT Reset cancel
120 {note 1,6,7) mS

Note:

1. The reset cancel includes also required time for loading ID bytes, VCOM setting and other settings from OTP

to registers. This loading is done every time when there is H'W reset cancel (tRT) within 5ms after a rising edge

of RESX.
2. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the
Table 35.
RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than Sus Reset
Between 5us and Sus Reset starts

3. During the Resetting period, the display will be blanked (The display is entering blanking sequence, which
maximum time is 120ms, when Reset starts in the Sleep Out mode. The display remains the blank state in
Sleep In mode.) and then return to default condition for Hardware Reset.

4. Spike Rejection can applies during a valid reset pulse as shown below:

2 Resst is accepted
" 10 us »
. | mr— — e ——- -
1__\ |I |
e —
_"'H ¢ 200 Less than 20ns width positive spike will be rejected
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6. CELL PROCESS RULES

Specification

Item
Cell gap 3.6+0.2um
Assembly precision +4um
6.1 Rubbing Direction
O/’
P

TFT

Rubbing Angle =90°

Terminal

CPT Confidential
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6.2 Polarizer Information

<HC/APCF>
a. CF Side

0.2(UP PL~CF)
1.25+0.2(UP PL~AA)
1.45£0.2(CF~AA)

—
ViV

64.87(CF Size)

64.47+0.2(UP PL SIZE)

1.4525:0.2(CF~AA)
| 1.2525:0.2(UP PL~AA)
J 0.2(UP PL~CF)

1.4525:0.2(CF~AA) /{11
1.2525+0.2(UP PL~AA) [ | =

0.2(UPPL~CF) | | S

i b
\90°

PR T fih

114.31+0.2(CF SIZE)

N\
113.31+0.2(UP PL SIZE)

Viewing From CF Glass|Side

T
i

Terminal

0.8(UP PL~CF)
1.940.2(UP PL~AA)
2.740.2(CF~AA)
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b. TFT Side

0.2(DOWN PL~TFT)
\ 1.25+0.2(DOWN PL~AA)
1.45:0.2(TFT~AA)

|

it

64.87+0.2(TFT SIZE)

Fd =

64.47+0.2(DOWN PL SIZE)

o
o N

N 0° 2 1.4525:0.2(TFT~AA)
o

1.4525:0.2(TFT~AA) = 3 = \1.2525:0.2(DOWN PL~AA)
1.2525:0.2(DOWN PL~AA) / = i g | 0.2(DOWN PL~TFT)

0.2(DOWN PL~TFT) | _ S T =
— N
o 9
3 3
o™
—
—

Viewing From TFT Glass Side

Terminal

1.9:0.2(DOWN PL~AA)
6.740.2(TFT~AA)

4.8(DOWN PL~TFT)

UpPL : HC 64.47 x 113.31 x 0.116mm

Down PL ; APCF 64.47 x 113.31x 0.136mm

Up PL Thickness& Surface Treatment : 116um*20um HC
Down PL Thickness& Surface Treatment : 136um+20um APCF
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<HC/AG40%>
a. CF Side

0.2(UP PL~CF)
1.2540.2(UP PL~AA)

| ——

S

64.87(CF Size)
17[‘ ~
! =
64.47+0.2(UP PL SIZE)
(m
N —
14525:0.2(CF~AA) [N 1 N 1.4525:0.2(CF-AA)
12525¢0.2(UPPL~AA) [ 5\ & fjﬁ' by ; | 1.2525:0.2(UP PL~AA)
0.2(UPPL~CF) | ||| ¢ o | 0.2(UP PL~CF)
I 2
| S LS
€ — 1}
]
3
—
| Viewing From CF Glass|Side
— Terminal

0.8(UP PL~CF)
1.9+0.2(UP PL~AA)
2.740.2(CF~AA)
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b. TFT Side

0.2(DOWN PL~TFT)
\ 1.25:0.2(DOWN PL~AA)
1.45:0.2(TFT~AA)

]

I

64.87+0.2(TFT SIZE)

TFxe |

64.47+0.2(DOWN PL SIZE)

m
m N

N 0° “ 1.4525:0.2(TFT~AA)
[a

1.4525+0.2(TFT~AA) = 3 = \1.2525+0.2(DOWN PL~AA)
1.2525:0.2(DOWN PL~AA) / E e g | 0.2(DOWN PL-TFT)

0.2(DOWN PL~TFT) | S A a
o N
& S
g 5
a
—

Viewing From TFT Glass Side

Ferminat

\l-

0.8(DOWN PL~TFT)
1.940.2(DOWN PL~AA)
2.7+0.2(TFT~AA)

UpPL : HC 64.47 x 113.31 x 0.116mm

Down PL : AG42% 64.47 x 113.31x 0.116mm

Up PL Thickness& Surface Treatment : 116um*20um HC

Down PL Thickness& Surface Treatment : 116um+20um AG40%
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6.3 Pl & Seal pattern

64.87 (Panel/CF Size)

r 61.965 (AA Size) -
I 1
SIT = = |~
29S| 52|l
0.25 (BM-~Seal Center) & | ’é R Y
T 0.15 (Seal~CF) 3122 S8/
0.6 (Seal Width) TS L] 0w
.1 S |S | Lo |
@ = f(
1.0025 (AA~Seal Center) o :
™05 (AA-PI) S

1.4525(AA~CF)

0.25 (BM~Seal Center)
0.15 (Seal~CF)
0.6 (Seal Width)

m
- z|& -
g al< |
ol 2 1.0025 (AA-~Seal Center)
| 97 = —
% — g -l
o 2 S 1.4525(AA~CF)
= 5 bt S S 1
™ - | .
© AA Size:61.965X110.16
i

CF Size:64.87X114.31
TFT Size:64.87X118.31

- T
5] &
§ o
o £ S|~
s o o |k
1] = Ut |O -
2212 $<£l& @)
sz <8< °
Qln |2 o~ oo | =
-l = | S | 5
1 s ' <
\ I — —
HPY) 71
1 Rl.l/ Terﬂhl\n\al | |
\
(unit = mm)

Notes:

1. Seal width (Typ.) = 0.6£0.2mm

2. Seal center to CF edge = 0.4530.2mm (Ei#/E ~ A1)
Seal center to CF edge = 0.4530.2mm (Aitk_F{H0)
Seal center to CF edge = 0.5+£0.2mm (i@ifk T )
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6.4 Silver Paste Position

64,87(CF/Panel Size)

61.965 (Active Area Size)

118.31 (Panel size)
114.31 (CF size)
110.16 (Active Area Size)

050LG

Silver | 2.24
Paste | W
Size

Fi‘

L
I

1.42

“Silver

2.95

Paste
Position

142

“Silver
Paste
Position

2.95 %L
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7. OPTICAL SPECIFICATION

ITEM SYMBOL CONDITION MIN. TYP. MAX. | UNIT | REMARK
46 4.97 %
Transmittance T Wi :f g CF) (W/S'TA?ZCF)
(W/O APCF) | (W/O APCF))
Contrast Ratio CR *1) 500 800 - --
Response Time Tr+ Tf *3) - 30ms | 40ms ms
U - 85 -
0*2) .
D ) - 85 -
Viewing Angle Note 5
L B - 85 -
v*2) -
R - 85 -
X 0.281 0.301 0.321
White y 0=¢=0° 0.299 0.319 0.339
Y 28.98 29 29.02
X 0.63 0.65 0.67
Red y 0=¢=0° 0.32 0.34 0.36
Y 21.38 21.4 21.42
Color Filter X 0.258 0.278 0.298
.. Note 6
Chromacicity | Green y 0=¢=0° 0.582 0.602 0.622
Y 52.78 52.8 52.82
X 0.119 0.39 | 0.159
Blue y 0=¢=0° 0.084 0.104 0.124
Y 12.68 12.7 12.72
NTSC -- 70% -

Note 1.Ambient condition : 25°C+2°C » 60+£10%RH - under 10 Lunx in the darkroom -
Note 2.Measure device : BM-5A (TOPCON) - viewing cone=1° > I, =20mA -

L=500mm

Note 3. Definition of Contrast Ratio :
CR = White Luminance (ON) / Black Luminance (OFF)

Note 4. Definition of response time : The response time is defined as the time interval between the
10% and 90% amplitudes.
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White

Luminance

Black

Note 5. Definition of view angle(0 * v) -

Upper(+)

Left(-) \

 Right(+)

Panel Down(-)

Note 6. Light source: C light.
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CPT
8. HANDLING PRECAUTIONS FOR EMPTY CELL
Item Min. Max. Unit Remark
Storage Temperature -26 20 °C
Storage Humidity 50 58 % (RH)
Storage Time — 1 month
37137 CLAFO50LG41 TXX
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