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Features

Handles digital signals of serial 8bit RGB
Data

B [Installed timing controller to drive LCD panel

B QOutput: 3 output channels

B Inputs : Digital 8 bit serial data (RGB or
YUV= 4:2:2), LCDCLK, synchronous pulse
(HD, VD), 3-wire serial control signals

Description

"'NT39376

Outputs : Analog RGB, Common data , Drain
Strage data, LLCD panel drive signals

Supply voltage : Digital 2.7V-3.6V, Analog
3.0V-55V

Panel Dimension : 490x240, 521x218, 558x234,
882x228

TQFP-64 plastic package

This is digital signal processing IC for low temperature poly-silicon TFT-LCD . Handles 8 bits of input data
(256-level gray scale data) for each of the RGB colors and output analog RGB signals from internal OPamp.

Block Diagram

”
G N ks
¢ 0h “J F
) 4
CEN - v . . » W
SCA : ‘3 “.lle D(;D( hru CKO
501 > Register » DSD
» i
Dita __ | Output g
R ™ Decoder e Butfer > B
T T
DAC
CSHI o fl\
CSV1 »- ‘
RS] > Control 3 Latch
RS2 » Interface
STB B VoomH
SHDB I Veom B VCOM
DITH B VeomL
J
Timing Control
Yy A A J

STH, CKHI, ENB, DSG, STV, CKVI, CSHO, HDO
XSTH, CKH2, XENB, XDSG, XSTV, CKV2, CSVO
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Charge Pump Circuit

Pttt q
| \VDD |
I Charge ol PVDD
\!LC—‘—p Pump P Regulator : (5H0.5V)
|

CPl InF CPR2

Pin Configuration (IC face view)

o = 2 =8l
= & Oo 2
T o = oo
/ -Ils 47 46 45 44 43 -![2 41 40 39 38 37 _ilﬁ 35 3|-1 j[j ‘\
DINT — 49 32— STV
DING — 50 31— NSTV
DINS —{ 51 10— ENR
DINg —{ 52 29— XENB
DIN3 — 3 28— CSVO
DINZ —{ 5 27}—CPI
DIN1 — 35 26— CP2
DING — 56 25— PVDD
vee —» NT39376 24— AGND
VD —sg 23— DSG
HD —{ 359 22— XDSG
DCLK —{s0 21— Dsb
SDA —{61 20— BO
SCL — 62 19}—RrO
SCEN & 18— GO
GND — 64 O 17— AVDD
N 123456789101 1213
FNEREEAESERY
= 8 e~ =~ R i o e 3 s
nEn="Z222800Un,
B ER 22200l
- 222
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Pad Description
Pad No. | Designation| I/O Description
1 TESTS T |Testing use
2 CKO O |Charge pump clock output
3 TEST7 T |Testing use
4 PWM O |Power transistor gate signal for the boost converter.
5 B 1 Main boost regulator feedback imput. Connect feedback resistive divider to GND. FB
threshold 1s 0.6V nominal.
6 DUMMY | D [Dummy
7 DUMMY | D |[Dummy
8 DUMMY | D |Dummy
9 HDO O |[HDO output
10 CKH2 O |H clock pulse 2 output
11 CKH1 O |H clock pulse 1 output
12 Test3 O  |Testing use
13 XSTH O  [Inverted STH output
14 STH O |H start pulse
15 CSHO O [Switches between Normal scan and Reverse scan (right/left).
16 Testd O  |Testing use
17 AVDD C  [Regulation Capacitor for Analog Voltage. (Csypp = 1 uF)
18 GO O |G output
19 RO O |R output
20 BO O (B ourput
21 DSD O [Pre-charge voltage output
22 XDSG O [Inverted DSG output
23 DSG O |Pre-charge pulse output
24 AGND P |Analog ground
25 PVDD C  |Regulation Capacitor for Charge Pump. (Cpypp = 1 pF)
26 CP2 C __|Capacitor for Charge Pump. (C., = | uF)
27 CPIl C  |Capacitor for Charge Pump.
28 CSVO O [Switches between Normal scan and Reverse scan (up/down) .
29 XENB O |Inverted ENB output
30 ENB O |Enable pulse output
31 XSTV O [Inverted STV output
32 STV O |V start pulse output
33 CKV2 O [V clock pulse 2 output
34 CKV1 O [V clock pulse | output
35 VCOM O |Common output signal
36 VCOML C  |Capacitor for Veom low. (Cycom = 2.2 1F)
37 VCOMH ¢ |Capacitor for Veom high. (Cyeovnr = 2.2 uF)
38 Test5 T |Testing use
39 Test6 T |Testing use
40 STBY O |STBY output
41 CSVI 1 |Veruical mversion control signal input (Nommally pulled low)
Please refer to page 17
n CSHI 1 Honzontal fuvemou control signal mput (Normally pulled low)
Please refer to page 17.
Resolution selection, normally pulled high.
RS1 RS2 Resolution
. L L 490x240
43,44 | RS2.RSI 1 L H 1018
H H 558x234(default mode)
H L 882x228
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NT39376

45 SHDB I [Shutdown mput. Active low, normally pulled high. (Please refer to page 21.)

16 DITH I 8-bit dithering. High enable dithering. Low disables dithering and D01, D00 is ignored.
Normally pulled low.

47 STB I Standby u?udt' setting pin. ;_\L‘li\'r: low, Tuning (_‘Ulur?ller, Output Buffer, DAC and DC2DC
converter 1s off when STB is low. normally pulled high.(Please refer to page 21.)

48 GRESETB | 1 Global 1‘%‘sct 1._)1'_1.1._It fshould be con_nccrcq to VCC i normal operation. If connected to GND.
the controller 1s in reset state. normally pulled high.

49 DINT I |Data mput. (MSB)

50 DING I |Data mput.

51 DINS I |Data input.

52 DIN4 I |Data input.

53 DIN3 I |Data mput.

54 DIN2 I |Data mput.

55 DINI 1 |Data mput.

56 DINO I |Data mput. (LSB)

57 Voo I [Power supply for digital cireunt and charge pump cireit.

58 VD I |Vertical sync mput. Negative polarity.

59 HD I |Horizontal sync mput. Negative polarity

60 DCLK I |Clock signal: latch data onto line latches at the rising edge.

6l SDA 'O [Senal Interface data lme

62 SCL I |Seral Interface clock line

53 SCEN I |Seral Interface chip enable line

64 GND P |Digital ground

I: Input. O : Output, P : Power. C : Capacitor. D : Dummy. T : Testing. IO : [nput/Output.

Power on/ off and mode change sequence

Power on (low power mode, global reset) to normal mode sequence

veo !

Command  Low power x Mormal

1 I
1 |
i i
] |
GRSTB Ui i
{3 1 |
1T [
: | :
Panel Control Signal - .J |
| | |
1 I 1
PWM ' ! F
1 I 1
1 | 1
DOUT 0V ;I{ | Nomal out

Normal mode to power off (low power mode) sequence

| S

vee

Command _ Normal )

w1

Low power

s 1T

Panel Control Signal

(

PWM \
1
|

DOUT Normal out ;( White pattern

o - —

oy
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"'NT39376

Relationship between input data and output voltage
The figure below shows the relationship between the input data and the output voltage. Please refer to the
following pages to get the relative resistor value and voltage calculation method.

WVout
PVDD
o
Negative polarity
e
7
o~
AGND : /
00H 07H OFH 17TH 1FH 2TH 2FH 3TH 3FH
Input Data
Vout
PVDD s
N\
\\\
S Positive polarity
AGND T I I f
00H 07H OFH 1TH 1FH 2TH 2FH IrH 3FH
Input Data

Page 6 of 22


jlg
Rectangle



Absolute Maximum Ratings*

Logic supply voltage,
Storage temperature
Operating temperature

DC Electrical Characteristics (Ve =3.3V

For the dieital circuit

Vee 0.5Vito 5V
-50°C to 100°C

"'NT39376

*Comments

Stresses above those listed under * Absolute
Maximum Ratings™ may cause permanent damage to

-30°C to 85°C the device. These are stress ratings only. Functional

operation of this device al these or under any other
conditions above those indicated in the operational
sections of this specification are not implied and
exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

, GND=0V, T,=-30(C~85C)

Parameter Symbol | Min. Typ. Max. | Unit Conditions
Supply Voltage Ver 2.7 3.3 3.6 v Digital power

Low Level Input Voltage Vi GND - 03xVeel V Digital imput pins
High Level Input Voltage Vi 0.7xVee VCC Vv Digital imput pins

Input Leakage Current I; - | A Digital input pins
Pull-higlvlow Impedance Ra 150k 200k 250k (¢

Digital Stand-by Current L: - 50 LA DE LK‘ 9 SIOPPCd.' Ourpms .arc .ngh—Z

¢ ? Without pull high or low current.

S S LK=27TMHz, V¢=3.3V,

Digital Operating Current Tee - 13 mA DtAa2IMHS Ve 400

PWM no load. RS[2:1]=HL(882x228)

For the analog circuit

Parameter Symbol | Min. | Typ. Max. | Unit Conditions
Internal Supply Voltage _-\\'DD 5.0 ‘_\.:\ {:(_) W Power supply ‘tor the analog cn's.:mr
g & PVpn | 4 5.0 ] Power supply for the ganuna resistor
Voltage Deviation of Outputs Vi - +15 +20 mV Vo =0.5V ~ AVDD-0.5V
Dynamic Range of Output Vi 0.1 - AVpp-0.1 | V RO. GO. BO
Low-Level (\'?III}:::T Current of Tore - 20 - mA Veons outpur=0.1V vs. 1.OV(External)
C
High-Level 8{'2:::1 Current of Ione - 20 - mA Veow outpur=4.9V vs. 4.0V(Extemal)
L.
Low-Level Output Current Ioy - -6.0 - mA | RO. GO, BO: Va=0.6V vs. 1.5V(External)
High-Level Output Current lon E 6.0 - mA | RO, GO, BO: V=4 4V vs. 3.5V(External)
Analog Stand-by Current L - - 10 pA STB="0". Vee=3.3V
Vee=3.3V. Line inversion, RGB no load,
Analog Operating Current Inn - - 2 mA | Veom no load, no load, CKO(100kHz) no
load
PWM output voltage Vewn 0 - Vee Vv
Feed back voliage Vig | 055] 06 0.65 \' DC/DC operating
Base drive current Lo - - 1 mA VPWM output=3.3V vs. 2.6V(External)
Base sink cuurrent Towms - - 1 ma VPWM output=0V vs. 0.7V(External)
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"'NT39376

Rise/Fall time
Function pin | Symbol | Min. | Typ. | Max. |Unit Conditions
CKHI, CKH2, |  tun — | - | 50 | ns
STH, XSTH e ~ | = | 30 |us
CKVIL, CKV2, | tum ~ | - |50 |us
STV, X5TV . - - 35 5
CSVO, CSHO sk = - Loading condition as Output Loading
tesr - - 50 | s
DSGDSD, |tk [ = | = 130 Lus
tpcy = - 50 s
HDO tapor = - ZEU us
linoE = — 50 113
[ =33V, igh=3.7V, low=0.8V,
65 75 | s Vee=3.3V ,DOlltpm:ugh : 7;\') low=0.8V,
RO.GO.BO | t = 1% to 99% (882x228) .
= 65 | 75 ) Vee=3.3V, Output high=3.7V, low=0.8V,
: S| s 19 to 99% (882x228)
Veom for TBD | TBD | ns
veonM TBD | TBD | ns
95% 95%
Signal 3% 3%
Iy tg
CKH s | |
et t-:'I
-l e e

RO, GO, BO

Skew time

;

Function pin |Symbol | Min. | Typ. | Max. | Unit| Condition
CKHI vs.CKH2 A5 | - | 15 | ns | 50%1050 % CKHI/CKV/ :
STH vs. XSTH 15 | — | 15 | ns | 50%t0 50 % STH/STV/ENB
(“:II{\-"I Vs, (“I.{\"Z - -15 - 15 ns | 50% to 50 % CKHY CKVY XSTH/
STV vs. XSTV 5 | - | I5 | ns | 50%1to50 % XSTVI XENB
ENB vs. XENB A5 [ - [ 15 [ ns [ 50%1050 % Tow time
Global Reset
LrsTw
- =
GRESETB _l_ . lasT __I Normally Operat i_n:ln
A& U U L U U U
Function pin | Symbol | Min. | Typ. | Max. | Unit Condition
. trsTW 100 - - s - =
GRESETB Vee=3.3V
’ trst 1 — | - | field cc
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"'NT39376

Input timing
1. Serial RGBdummy or YUV-4:2:2 Mode (This mode is only for 558x234 and 882x228)
Horizontal
_’ér‘:-m\i‘_
HD i | | |
DCLK ~ LM Ty L === LI~
—®R]c[8[oe] ~  TmJools]os]riJa [ """ Tca[Bn][om
DIN = SR |
Cr I Y IL':\I Y ] R -'.-II Yo Ilh‘ [ ¥ [-.: I 2 I o - Yau
H-B o Display Area i H-FP i
= Active Area

Total Area

A
Y

: = 0 T Total | Active | Display | . T
Input Format | Format Standard | DCLK(MHz) | H-PW,,, AREA | AREA | AREA H-B H-FP

. |ITURGOINTSC| .  _.5 | 1716 o | 1328 | 296 | 92(56)
A0 TTURGOI-PAL foere =27 . 1728 1440 1 1400) | (260) 104(68)
. Qyaa tocux =23 1228 | 268 64
RGBdunmumy NTSC oo = 24.54 1 1560 1280 (1216) | 272 (1)
PAL Tocrx = 24.38 e il -

(unit : DCLK)
() :for 558%234

YCbCr to RGB conversion

Format A
R=Y+1.402Cr
{(}=‘("-U_?]4('r—[)_344('h: [Y=0~255, Cr &Cb=-128~127]
B=Y+1.772Cb
Format B
R=1.16(Y-16)+1.60(Cr-128)
{G—l A6(Y-16)-0.81(Cr-128)-0.39(Cb-128): [Y=16-235. Cr &Cb=16~240]
B=1.16(Y-16)+2.02(Cbh-128)
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"'NT39376

Vertical
Interlace
-
2 | | I
HD I | [ | TR " ] | - I — 777 " [
DIN L T I T : [T 70 o I I (T3
vieo | Display Area Ym0 | \.'.ml A Display Area L g
JIE Active A L Active Anea |
B Odd Feld - Enev Field >
Non-interlace
i
w o T /e [
HD | I " [ l I U " ] T
DIN Lol I I KTy ' Lol SN R T
s 1 . Sy Dhaplay Arcit x| - FPO_| \'-34 o [hspliy Area o -FRO
B i Active Ansy il - T I-f. il Active Anea i ~ -
" Odd Field 1 Even Field o
Mode Odd L Fveai None interlace
. / / 2 / / / /
EaunstStendnrd. | 1QVAA: Imgm ITI:JA;sm Qo I%SREU I I%ml Qvea nN'[Trggm IT'P}?P?GO]
Scaling |490:240 240 240 240
down |[521x218 218 218 218
display [558x234 234 234 234
area  |882x228 228 228 228
Active area 240 288 240 288 240 288
Total area 262.5 3125 262.5 3125 262 312
490240 21 24 21.5 24.5 21 24
VB 521x218 32 24 32.5 24.5 32 24
558x234 24 24 24.5 245 24 24
8§82x228 27 24 275 245 27 24
490240 1.5 05 1 0 1 0
521=218 12.5 0.5 12 0 12 0
VP Ssen34 45 0.5 4 0 4 0
882x228 7.5 0.5 7 0 7 0
(unit : H)
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"'NT39376

2. Through Mode

Horizontal

i
-

L L
pcLk LT A 0 0 | 0 i
DN ——F[TE] - e mala] - Telals |
e H-B _!_ Display Area - L. HIFP 2
- r Active Area %

Total Area

A
Y

: ; s Total Active Display =
Panel dot DCLK SR Qty H-PW AREA AREA AREA H-B H-FP
490%240 Toee=102.208 | 164 1 622 539 492 103 27
521%218 Tperg = 905408 | 175 1 702 573 525 130 47
558%234 Tperx = 905408 | 187 1 702 614 561 130 11
R]82*228 Toerr = 55.46n8 295 | 1146 969 885 190 71

(unit : DCLEK)
H-W condition : 3n+1
Input RGB Sequence

490x240,521x218,558x234,882x228

DATA | |  Valid Data
CSH - 0 Odd Line | [R]G]|B[R]G]|B]
= Even Line [ [¢TB]RTG]BTR]
CSH =0 0dd Line [ [6]B|R|G]|B[R]
Gavim Even Line [ [R]G[B]R]G[B]
CSH= | 0dd Line | [B]lG|r[B|G[R]
=l Even Line [ [R][B[G[R[B][G]
CSH= | Odd Line | [R]B|G[R]|B ]G]
ce¥l Even Line [ [B]G[R[B[G[R]
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"'NT39376

Vertical
Interlace
e | |
vb |l I |
HD I 0 [ [ I = I
DN
L ViBO | 2 s V-HI = -
L I L l Active Anea |
L
i ) s Enev Ticld |
Non-nterlace
-
L2 J | | —
HD I T | — " | I T I I T I T
DN —] B ST T — =1 =t
J')i?pl..\-' Area -FPC J.“‘ V-3 : Dhsplay Anca + -FH J._
Active Area Active Area
- - »! o
- Odd Field R 1 Even Field |
Mode Ll None interlace
) _ Odd _ Even
(Scaling down)Display area | 240 [ 218 [ 234 [228 | 240 [218[ 234 [ 228 | 240 [ 218 [ 234 [ 228
Active area 240 240 240
Total area 262.5 262.5 262
V-B 21 | 32 | 24 | 27 |21.5|32.5|124.5|127.5] 21 | 32 | 24 | 27
V-FP 1.5 125/ 45|75]| 1 12 | 4 7 1 12| 4 7
(umit : H
Timing Diagram
DATA
DCLK
HD
VD
Item Symbol | Min | Typ | Max | Unit
DCLK duty ratio Duty | -- 60 %
Data setup time Taw 12 - - s
Data hold time Tana 12 - -- ns
Syne. signal setup time| T, 12 - - ns
Syne. signal hold time | Ty 12 -- - ns
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"'NT39376

Qutput Timing
Serial RGBdummy or YUV-4:2:2 Horizontal Mode Output Timing
HD |
PSS SR | | N N 11111111 11T
MCLK e e e e A
CKHI T LT LT T T i I I i U
|| I
G e T e [ S 2 S e I £ ¢ | iy (ISR
| 1
STH . ' s [
LN
XSTH £
ENB : L
XENB E g
DSG
- >
XDSG ls,
STV i
XSTV 3
CKVI1 i I T
CKV2 i
VCOM le
HDO T = ) .
it B e G i s
DI ([T
MD (PP _
[I-!' E T ™Y | -
R.G.B * e m___
—v.[ -
Ly = i + Hageney-(lanwH I LCDCLEK) - S(‘aling Ratio
Symbol t:nel RQSOIUl“IO:I’ Unit |Condition
_ 558234 882228 Resolution | 558+234 882%228
F m'mat_YU\- RD]EDm YUV ERDBDIU Input Format| YUV |[RGBDm| YUV |RGEDm
ty, |2060] 272 |296| 268 | DCLK Activearea | 1440 [ 1280 | 1440 | 1280
taeney | 39 | 235 [335] 19 | DCLK Displayarea| 1400 | 1216 | 1328 | 1228
tw(*) [264] 265 [308.5] 2675 | DCLK Display/d | 330 304 332 307
by 13 [ 13 | 13 | 13 [TCDCLK Scaleratio | 1.871 | 1.626 | 1.125 | 1.04
ta(® | 15 ] 14 32 | 32 |LCDCLKE Display dots| 361 561 885 885
tan® [ 82 | 77 [125] 125 |LCDCLK
tag(®) | 26 | 24 10 10 |LCDCLK|,, _.
tagel®)| 30 | 28 | 63 | 63 |LCDCLK Mee=didh
t(*) | 94 | 88 | 148] 148 |LCDCLK
taee | 3 38 | 95 | 95 |LCDCLK
tean | 53 50 53 | 53 |LCDCLK
tveem | 40 37 122 | 122 |LCDCLE
tao(®) 1 22 [ 22 [ 22 | 22 |LCDCLK
()| 32 [ 32 [ 32| 32 [LCDCLK

(*) 1s programmable by 3-wire register
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"NT39376

Through Mode Output Timing

HD 1

5765 S | ] ] 111
ckHL LT LT T T T ____"__"l__ﬂl‘_'l_l_LJ_ ________
cki2 ___ TP TH L] S A S |y 1 N |
| ch
STH < ': = » _
< >
XSTH
ENB i
XENB
DSG ™
XDSG R
STV . 5
XSTV
1 - B »
CKVI e o
CKV2 i i
VCOM =
HDO o i
DI = -
R, G,B al
L = T areney (Lt IDCLK) )
Panel Resolution - e
Symb Unit | Conditi
Symbol g 3405217218 | 558+234 | 8827228 | LMt |Condition
i 103 130 130 190 | DCIK
tney | 6.5 65 65 65 |DCLK
tw(®) | 955 | 1225 | 1225 | 1825 |DCIK
() | 13 13 13 13 |DCLK
‘rn(*} 3 3 32 DCLK
fn(®) | 69 80 80 125 |DCLK
tag(®) | 2 2 i _ e g [Pp—
Lagn(*) 25 29 29 63 Dork | vee 3V
tn(*) 18 | DCLK
teie 33 10 10 95 | DCIK
e 14 2 2 i |DCIK
trcom 3 3 19 122 [DCLK
thao(®) | 22 2 22 22 | DCLK
tuane®) | 32 32 32 32 |DCIK

(*) 1s programmable by 3-wire register
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"NT39376

Vertical
Interlace
L | 5 —
LR ] I I ] | ] ] I ] I I I I o I ]
g VPO V-HE Display Arca V-FFE
b
L u_r I T L § o ) N i
“'I_I'_L__%-J_l_l' """ g
= g == | i
B 1 1 1 1 1
JUOS | N | S SO | N Y N AN N § SO § S | [ SO ]
| I N | IL 1 Il | | | I 1 | |
| ] [] I I I I ] I 1 ] U I |
Lot Mo ]~~~ " [l —
) S T 500 [ [ 7= SRR [T o BN o o I
wo: /T Tt | I—
HD T ] 1 ] I — ] ] I ] I [ =771 I
V4o Display Arca V-FPO V-BE Display Area V-FPE
L™ L
L i fis
XSTV
CKVI B
CRvZ | B
veoM -
ENB .LI_
NENB e
DSG |
XDSG I
rRG8 _H - H H H Hu=He=) ===
: Interlace
Mode odd Foen None interlace
Display area | 240 [ 218 | 234 | 228 | 240 | 218 [ 234228 | 240 | 218 | 234 | 228
V-B 21 |32 124 | 27 |21.5|32.5(245|275] 21 | 32 | 24 | 27
e 19 1 30 | 22 | 25 [19.5|130.5|22.5]25.5] 21 | 32 | 24 | 27
. 2. |22 |2 ) 2 02 2|2 2] 2 |2]2!:2
(umt : H)
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3-Wires Serial Control Interface

3 wires Serial data transfer format

SDA  _AASXAAXAIXAIXATXAOXRVX Hz X DTXD6XDSXD4XD3XD2XDIXDO) (ASXA4
Ly

SCL

Note:

&

P —
4 : W2

S

"NT39376

_\?Hi Ly Lok wil, to
Item Symbol Conditions Min | Typ | Max | Unit
SDA Setup Time to SCEN to SCL 150 ns
ty SDAto SCL 150 1s
SDA Hold Time tho SCEN to SCL 150 ns
tu1 SDAto SCL 150 ns
Pulse Width i SCL pulse width 160 1s
twil SCL pulse width 160 ns
toez SCEN pulse width 1.0 us
Clock duty 40 60 %

1. Only when SCL is input in 16-bit clock while SCEN 1s in the "Low" period, SDA 1s accepted at rise of SCEN.
2. If SCL1s in 15-bit or 17-bit clock while SCEN 1s 1in the "Low" period, SDA 1s not accepted.

*) It 1s necessary DCLK input for SDA setting

3. Items are set at fall of the vertical sync.

Write Command

Read Command

SDA
SCL

CS

~\
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Register description

"NT39376

Address |Register Name | Read/Write | Default Meaning Note
— Lo |[7:4): Chip ID
0x01 Chip ID R 0x31 [3:0]: Chip version
[1:0]: Input format
00: Sertal RGBDummy  01: Senal YUV
10: Through mode
[4:2]: Format Standard
000: QVGA(25MHz)
001: NTSC(24.54MHz)
010: PAL(24.38MHz)
0x02 Tnput select RW 0xCD ?(l)é': ?&}Eg‘g{xﬁgﬂﬁ?’
101-111: invalid
[5]: Input clock latch data edge
0: positive edge 1: negative edge
[6]: HD polarity
0: positive polarity 1: negative polarity
[7]: VD polarity
0: positive polarity 1: negative polarity
[2:0]: SH Phase
Sample/Hold 000: SHI 00 1: SH2
0x03 s R'W 0x00 010: SH3 011: SH4 NOTE=0>
P 100: SH5 10 1: SH6
110-111: invalid.
[1:0]: Tnput data sampling delay phase for YC1Cb mode
00: normal 01: 1 LCDCLK delay
10: 2 LCDCLK delay 11: 3 LCDCLK delay
[3:2]: YCrCb sequence for YC1Cb mode
0504 | Mode select<1>{  R/W 0x10 ?g; é{;‘;fcl:;, ?i; :‘:,ESE.:’ NOTE<1>
[4]: YUV mput format
0: Format A 1: Format B
[5]: UV offset for Format A
0: Straight 1. Offset
[0]: Select of interlace mode
0: Interlace 1: Non-mnterlace
hie s . : [1]: Select of field nux s
(g MolcEecass = .y 0: Odd-line<—Even-Line  1: Even-line<Odd-Line et
[2]: Pixel Arrangement
0: BRG I: RGB
[1:0]: Low-power mode
00: Standby-mode 01: Normal-mode
e, 10: Sleep-mode 11: Invahd
0x06 11‘1 ok selck R'W 0x0D |[2]: PWM output NOTE=<3>
0: PWM off 1: Normally ontput
[3]: CKO output
0: CKO oft 1: Normally output
; S o - [0]: STBY output
007 STBY output R/W W 0: STBY output = Low  1: STBY output = Hi
Horizontal Start -, , 3:0]: Adjustment 16 step of horizontal phase S——
0x08 Position RV 0x08 %llllii: la"ZJC KH) : : NOTE<4>
0x09 \'enicgll Start RW 0x08 13:0-15 Adjustiment 16 step of vertical phase NOTE=5>
Position (umt: 1H)
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NOTE<0> Sample/Hold phase

LepcLK LML
CKH | LT n
SHI  XRGB X RGB X RGB X RGB X_
SH2 X RGB X RGB X RGB X RGB )
SH3 :_(_RGH X _RGB X RGB X RGB
SH4 RGBXRGB X RGB X RGB X___
SHS RGB X RGB X RGB X RGB X__
SH6  (RGBIX RGB X RGB X RGB X_

NOTE<2> Field mix mode & Interlace mode

"NT39376

NOTE=<1> UV offset for Format A

R4[5] | UV range Note
0 -128~127 U'=U V=V
1 0-255 U'=T1J-128, V'=V-]128

vb

T Inm i T e Ve

STV | 1 |

L1

|= - ::| alc—”»—bj

L1=tue, L2=t\s.. (Refer to pagel6)

Il'::e[;l]i? Non-interlace
— NISC__ | PAL RS[0]=1
Odd line < Even line | R5[1]=0| I12=L1-0.5 L2=L1+0.5 L2=L1
Even line « Odd line | R5[1]=1| L2=LI+0.5 L2=L1+1.5 L2=L1
(unit: Horizontal Line)
NOTE<3> Power save mode
Function pin | Normal | Standby | Sleep
Input Register | Output RGB Notgial
STB | SHDB | R6[1:0] | mode DsD e Low Low
00 Standby COM P
High | High 0l Normal CKHI CKHI=H
10 Sleep CKH2 CKH2=L
00 STH STH=H
Low High 01 Standby XSTH XSTH-L
10 DSG DSG=H
00 XDSG XDSG=L
x Low 01 Sleep ENB Normal | ENB-H Low
0 XENB output | XENB=L
CKV1 CKVI=H
B . N At 7=
*) Default setting: STB/SHDB pull high. {ST?%'H (;I%:H]
XSTV X3TV=L
CKO Low
PWM Low
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NOTE=4> Adjustment of horizontal phase (unit : 1/2 CKH)

LCDCLK
STH :4 =
e e T T M i T
RGB DEC:::::H:::::::::XIctiB I XRG XI«nXkub)C_"::
I | | 172 CKH, |
STH e ‘ =i—}—_-J' '
ckn 17 [T l [ "—L___I—l_l_'_Ll_I_}—L ________ k1
RGB : . DD R e, GEERTED 11059 0,0 D 618 50 GAREaE Gt .05
) | 112 CKH | I
STH !: E | l :
o ¥ - f [—I—I R —— |
CKH J_ L ] L__ T ! | I NI
rap T X X2 O T TXRGE XRuHXm-ka. XRGEC —— —— X TXRGE)
I L‘_ Bah — | g 1 Tum

STH Center |

*) While adjusting horizontal phase, STH and CKH must be adjusted simultaneously with relationship between
STH and CKH remains the same. And then tyy, will charge.

NOTE<5> Adjustment of vertical phase (umt : 1H)

vD ||
W [T L[_U_H_H_U_IJ_HI_U_U_H_U_U_U_IJ_H_U_U_

B step 4M7 ] step ———

STV [ Center |

*) STV default unung 1s refer to page 16.

NOTE<6> Adjustment 64 step of horizontal synchronous pulse phase (unit : 1LCDCLEK)

HD

il ey
HDO T [ Do
- . -
T t =221.CDCLK t
P I dot LOCDCLK Default — TuSec
el (nSec) (1Sec) (LCDCLK)
490%240 102.2 2248 20
521*218 90.54nS 1.992 22
338%234 90.54nS 1.992 22
8827228 55.46nS 122 36
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NOTE<7> Adjustment 32 Step of horizontal synchronous pulse width (unmit : 1LCDCLE)

pepeme I MRy = O 1 |EREREREREREREE
- | step ——
HDO _Hi 16 LCDCLK ———————— D0 DI} 16Deali=3LCDCLK) | D{40j31
|5 slep——!
Ticperk tperanye = 32LCDCLK
Panel dot (nSec) (uSec)
490%240 102.2 3.27
521*218 90.54 2.897
558%234 90.54 2.897
882%228 5546 1.775
NOTE<8> Reverse mode selection
Input Output Input Output
CSHI |ROC[0]| CSHO CSVI |ROC[1]| CSVO
LW 0 LQ\\-‘ Low 0 pr
1 High 1 High
Hieh 0 mgh High 0 mf‘__h
= 1 High 1 High

*) Default setting: CSHI/CSVI pull Low
NOTE<9> Adjustment of output timing (ENB, DSG, STH) (unit: 1L.CDCLEK)

HD L]

STH [
ENBN =10 .0 ENEP:l b |
| o
ENB & — > >
o
DSG [« - | — »l
* s ¥
DSGP=t, _ DSGN =t

*) The default iming of “ENB”, “DSG” 1s refer to page 15.
*) ENBN, ENBP, DSGP, DSGN couldn’t be in front of HD falling edge.
(ENBN < ENBP < tg, . DSGP < DSGN < ty, )
*) Register Value Setting Rule
Reg[Addr]iae = Reg[Addr]pepun + Reg[ Addr]seine — Reg[Addr]ne
Reg[ Addr] g are decide by panel resolution and be chose by pin RS1, RS2 (Reference to Output Timing)

Example: The panel resolution 1s 490%240 , Reg|0x0E | rpe = 9. Reg[0X0E |pegu = 0x80 and If it want to set ENBB
= 10. then The Reg[0x0E]\ae must be set as

Reg[0X0F Jyie = 0x80+0x0A-0x09 = 0x81
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NOTE<10> Adjustment of common

R16 COMH level Typical Value
00h PVpp-1.36V 3.64V
28h(default) PVpp -0.56V 444V
3Fh PVpp -0.1V 4.9V
R17 COML level Typical Value
00h AGND+0.1 0.1V
|Bh(default) AGND+0.64 0.64V
3Fh AGND+1.36 1.36V
R18 DSD level Typical Value
00h PVpp x0.58+0.64V 3.54V
15h(default) PVpp x0.58 3.1V
3Fh PVpp x0.58-0.62V 2.28V
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Package Dimension (TBD)

1 D

D1

RRRRARARARRARAAA

== i ==
— i —
—] | — —
——] | — —
——] 1 —Tr—
[ —— | ——
ey ot ==a
= | o
——] 1 —1I—
== & ! ==
= | =

DIMENSION IN_ WM DIMENSION IN INCH

STMBOL ™Hin. | NOM | MAX. | MIN. | NOM | MAX.

i : 5 A 1.156 0.046

= M| 005 0.15 | 0.002 0.006

j A2 | 094 | 1.00 | 1.06 | 0037 | 0.039 | 6.042

7 ~ c |01 0.185] 0.005 0.007
el 0127 TP 0.005 TYP.

= g_ \ D 890 | 9.00 | 9.10 | 0.350 | 0,354 | G.358

o D1 | 685 | 7.00 | 7.05 | 0.273 | 0.276 | 0.278

L J E | 880 | 900 | 9.10 | 0.350 | 0.354 | 0.358

A 83 E1 695 | 7.00 | 7.05 | 0.273 | 0278 | 0.278

Ll L | 050 | 0.60 | 0.70 | 0.020 | 0.024 | 0.028
0 1.00 REF. 0.039 REF.

& 1.5 3.5 35 | 15 35 | &9
82 1 12 13 1 12 13
63 1 12 13 11 12 13

El [
i _— WIH PLATING
u* i ==l BASE MATEL MM, | NOM. | MAX. | NOM. | MIM. | MAX. | NOM. | MIN. | MAX.
b1 b 0.34 0.45 | 0.15 026 | 0.15 0.26
b b1 034037 | 040 | 015 | 018 | 021 | 015 | 018 | 021
. e 0.80BSC. 0.5085C. 0.40B5C.
DETAIL A N 32 48 &4
M5—-026 M5-026 MS-026
JEDEC 18k 2BC 180

Page 22 of 22


jlg
Rectangle





