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Application Note

Module name: P0340WQL ... series
P0430WQL ... series
Issue date: 2008/05/28

Version: 1.4

Note:
1. The information contained herein may be change without prior notice. It is therefore advisable to contact CHI MEI EL Corp.
before designed your product based on this specification.

2. This tentative product specification is for reference, some item or setting maybe changed for evaluation.
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Reversion History

Version Date Page Description

Ver.1.0 2007/12/20 All Application note was first issued.

Ver.1.1 2008/02/25 1 Add P0340WQCL series module.
5 Modify section 3.1 interface definition.
10 Add section 4.3 gamma command setting.

Ver.1.2 2008/03/25 9 Add RGB interface set.

Ver.1.3 2008/04/08 17 Add DC_DC circuit.

Ver.1.4 2008/05/28 6 Modify Adoptability of Schottkey diode
16 Add Brightness control function.
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1. General Description
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HX5116-A is a timing controller and integrated the power circuit. It can drive the 480RGBx272
graphics on LTPS AMOLED panel displays in 16,777,216 colors.
It supports Horizontal Reverse (S1 -> S160 or S160 ->S1).

HXS5116-A supports serial RGB -~ parallel RGB.

2. Block Diagram of system Circuit

2.1 RGB interface 24bit data 16M color
RGB interface 24bit datal 6M color

Data [23:0] [* —»  D23~D0
Data (24bit)
P
MCU VSYNC, HSYNC
DOTCLK, DE
P
NRESET, CSL
NCS, SDA ]
Driver IC
2.1 Block Diagram of Power Circuit
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VDDD VDC
ul TCON HX5116-A
€L
VGAM10OUT
i Adjustment| ||| Gamma | | Source 31"'3»160
Circuit 1 Correction Driver
I |
ARREF
C11 P$ HVO
C11N - VGH
C12P Charge Pump AOC';J.“S”.“eZ”t
LVO ircuit VGL
C12N—
DDVD 1
voi—>4 TTT
T +J VCl
= Hhddk L
8 88 8§ L
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on Description

3.1 interface definition
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3.1.1 Specification
The specification of power supply circuit and pins connection are shown as following table:

3.1.1.1 Adoptability of Capacitor and PCB layout resistance.

Pins connection Recommended voltage | Capacity | Resistance of wire (QQ)
C11P/N, C12P/N, DDVDH 10V 1 uF <10

VGAM10UT 10V 1 uF <15

C21P/N, C22P/N 10V 1 uF <10

HVO, LVO 16V 1 uF <10

VGH, VGL,ARREF 16V 1 uF <15

VvVDDD 10V 1uF <10

VCI, VSSD, VSSA, VSSP - - <5

3.1.1.2 Adoptability of Schottkey diode

Pins connection Feature
VF < 0.4V / 20mA at 25°C, VR =30V
(Recommended diode: HSC226)

Table 5.1

LVO - VSSA

3.1.2 Connector
We use connector HRS FH26-71S-0.3SHW.



E SeeitERIDBRAS

CHI MEI EL CORPORATION  nocument No-

3.2 Serial Interface
The HX5116-A offers 3-wire serial interface to display initialization setting and to
selecting display function.
The clock synchronized serial peripheral interface (SPI) using the chip select line
(NCS), serial transfer clock line (SCL), serial input /output data (SDA). The SPI read
or write is decision by R/W bit. If the R/W control bit is high, the data byte D7~DO0 will
be read from HX5116-A. If it is low, the data byte D7~DO0 will be a write to HX5116-A.
The HX5116-A starts serial data transfer at the falling edge of NCS input and it ends
serial data transfer at the rising edge of NCS input. In serial bus interface, the data is
transferred with the MSB first. On write mode, it needs to input 16 valid data to SPA.
Under 16 or over 16 data, HX5116-A will judge as invalid data and ignore this command.

3.2.1 Connector wire SPI Timing

soA s JaoKm Xow Xw X Koo K5 Ko7 Ko o5 Xoa X o2 2 o1 o0) )
tsl qqth
SV A VAVAVAVAVAVAVAVAVAVAVAVAVAVAY SRR VAV
4»‘4—»

|y [ '
1ts0 twiH

i t
: e o\
NCS

3.2.2 SPI timing diagram

Parameter Symbol Min. Typ. Max. Unit
Time from NCS to SCL TsO 40 - - ns
Time from SCL to NCS ThO 60 - - ns
SCL low time TwiH - Teyc/2 - ns
SCL high time TwiL - Teyc/2 - ns
Setup time of SDI Tsl 40 - - ns
Hold time of SDI Thi 40 - - ns
NCS high pulse width Tw2 500 ns
Serial Clock Cycle Time Teyc 100 500 - ns
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3.3 Data Interface

The HX5116-A supports 8-bit serial RGB, 24-bit parallel RGB. For digital RGB input
data format, both SYNC mode and DE mode are supported. When DE mode selected,
display operations is executed in synchronization with the frame-synchronizing signal
(VSYNC), line synchronizing signal (HSYNC) and dot clock (DCLK). The display data
are transferred in pixel unit via Data bus(D27~D20 - D17~D10 - D0O7~D00) and
according to the signal of data enable(DE). When SYNC mode is selected, display
operation is executed in synchronization with only VSYNC, HSYNC and DCLK.
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4. Display command (initial code)

4.1 Display command of parallel RGB interface

INdex_Parm[14:0]

e

Index_out(0x04);
Index_out(0x05);
Index_out(0x07);
Index_out(0x34);
Index_out(0x35);
Index_out(0x36);

Index_out(0x37);

[ S | E—— | S  E—
_ LU S A A U e
S s Y ) s

Parameter_out(0x23); //set display mode 24-bit parallel RGB (DE)
Parameter_out(0x82); //set display mode
Parameter_out(OxOF); //set driver capability
Parameter_out(0x18); //set display timing(note.1)
Parameter_out(0x28); //set display timing(note.1)
Parameter_out(0x16); //set display timing(note.1)
Parameter_out(0x01); //set display timing(note.1)

(Gamma command setting, sections4.3)

Index_out(0x06);

Parameter_out(0x03); //set display on

4.2 Display command of serial RGB interface

Index_out(0x04);
Index_out(0x05);
Index_out(0x07);
Index_out(0x34);
Index_out(0x35);
Index_out(0x36);

Index_out(0x37);

Parameter_out(0x21); //set display mode 8-bit serial RGB (DE)
Parameter_out(0x82); //set display mode
Parameter_out(OxO0F); //set driver capability
Parameter_out(0x48); //set display timing (note.2
Parameter_out(0x78); //set display timing (note.2
( //set display timing (note.2
; //set display timing (note.2

Parameter_out(0x42
Parameter_out(0x01

~— N S S

)
)
)
)

(Gamma command setting, sections4.3)

Index_out(0x06);

Parameter_out(0x03); //set display on

Note1. refer to the sections 5.2.2 to 5.2.5, Tvep=20, TvFrpr=30, THBP=102, THFP=60, FcPH=12.5MHz.
Note2. refer to the sections 5.2.2 to 5.2.6, Tver=20, TvrFr=30, THBP=306, THFP=180, FcPH=37.5MHz.
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4.3 Gamma command setting

This is an example for gamma command setting. So the value of parameter_out
maybe can’t meet our standard product. The correct value of parameter_out should be
referring to our final product specification.

Index_out(0x09); Parameter_out(0x24); //set VGAM10OUT

Index_out(0x10);
Index_out(0x11);
Index_out(0x12);
Index_out(0x13);
Index_out(0x14);
Index_out(0x15);
Index_out(0x16);
Index_out(0x17);
Index_out(0x18);
Index_out(0x19);
Index_out(0Ox1A);
Index_out(0x1B);

Index_out(0x1C);
Index_out(0x1D);

Index_out(Ox1E);
Index_out(Ox1F);
Index_out(0x20);
Index_out(0x21);
Index_out(0x22);
Index_out(0x23);
Index_out(0x24);
Index_out(0x25);
Index_out(0x26);
Index_out(0x27);
Index_out(0x28);
Index_out(0x29);

Index_out(0x2A);

Parameter_out(0Ox7A); //set R slop
Parameter_out(0x7D); //set G slop
Parameter_out(0x7A); //set B slop
Parameter_out(0x00); //set R_0

( ; [/lset R_10
Parameter_out(0x05); //set R_36

(

(

(

Parameter_out(0x05);
)

0x03); //set R_80
)
)

Parameter_out
Parameter_out(0x02); //set R_124
Parameter_out(0x03); //set R_168
Parameter_out(0x04); //set R_212
Parameter_out(Ox0A); //set R_255
Parameter_out(0x00); //set G_0
Parameter_out(0x07); //set G_10
Parameter_out(0x05); //set G_36
Parameter_out(0x04); //set G_80
Parameter_out(0x04); //set G_124
Parameter_out(0x04); //set G_168
Parameter_out(0x05); //set G_212
Parameter_out(0x0B); //set G_255
Parameter_out(0x00); //set G_0
Parameter_out(0x05); //set B_10
Parameter_out(0x07); //set B_36
Parameter_out(0x05); //set B_80
Parameter_out(0x04); //set B_124
Parameter_out(0x04); //set B_168
Parameter_out(0x04); //set B_212

Parameter_out(0x09); //set B_255

ARVDD=4.6V, ARVSS=-5.4V

10
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5. Electrical Characteristic

5.1 DC Characteristics
(Unless otherwise specified, Voltage Referenced to VSS = 0V, VCC = 1.5 to 3.6V, Ta=-20 to 70C)

Parameter Symbol Test condition Min. Typ. Max. Uni
System power supply pins of the
VCC - 1.5 - 3.6 \Y
logic block(VCC=I0OVCC)
Booster Reference Supply
VCI - 3.0 - 3.6 \Y

Voltage Range

5.2 AC Characteristics
5.2.1 AC Electrical Characteristics

PARAMETER Symbol| Min. Typ. Max. Unit
HSYNC setup time Thst 10 - - ns
HSYNC hold time Thnd 10 - - ns
VSYNC setup time Tyst 10 - - ns
VSYNC hold time Tuhd 10 - - ns
Data setup time Tasu 10 - - ns
Data hold time Tand 10 - - ns
DE setup time Tesu 10 - - ns

5.2.2 Parallel RGB Vertical Data Format

RGB Mode (480RGBX272)Vertical Timing
1
I
T

HSYNC

DL1 | DL2 | DL3 |  eeeees |DL269| DL270| DL271| DL272
0
DE b e |

|
|

DO DT D2[7:0]

=

H

3
Y

VSYNC 4|<7va4>| |—

11
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5.2.3 Parallel RGB Horizontal Data Format
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L TH
DCLK
—I
HSYNC lae———T, :
1
1
DE
1
;
DO[7:0) ‘ : Invalid data R1 | R2| R3 | R4| R5| R6 |
D1[7:0 ‘ Invalid data G1 | G2| &3 | G4| GSl GGl
D2[7:0] ‘ Invalid data B1 | BZl B3 | B4| 85| B6 |

R R|R -
| | N-2| N-1| N Invalid data
| | N(-szl N(-;1| f\l5 Invalid data

B[B|B -
| | N-2| N-1| N Invalid data

-
T

5.2.4 Clock and Data input waveforms

1
DE /
I Tesu
>
1 Tcph .
Tcwh Tcwl‘
i \
X 30% ]
/ //—/ :
i
]
]
]
PR L. R E
DX[7:0] 1 X " '
AN First data J§< Second data>< ><_ >< Last data
30%
70% 1
PeLK /O S
 Twst i Tvhd i
- it >
VSYNC | g
30% {30
i
]
Y Tnhd : 1l
HSYNC ) Voo N o
] <— 1
Thst | 1o Th »

12
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5.2.5 Parallel RGB interface (480RGBx272 resolution)

PARAMETER Symbol Min. Typ. Max. Unit
DCLK frequency Fcen 1.1 - - MHz
DCLK period Tepn - - 90 ns
DCLK pulse duty Tewn 40 50 60 %
HSYNC period Th - 612 - TCPH
HSYNC pulse width TWH 5 30 - TCPH
HSYNC-first horizontal data TcpH
. Thep 70 102 133
time
DE pUlSG width Tep - 480 - TcpH
VSYNC pulse width Twv 1 3 5 Th
VSYNC-1® Data input (DE)
. Tvep 4 20 35 Th
time
VSYNC period Ty 302 - - TH

5.2.6 Serial RGB interface (480RGBx272 resolution)

PARAMETER Symbol | Min. Typ. Max. Unit
DCLK frequency Fcpn 33.3 - - MHz
DCLK period TcpH - - 30 ns
DCLK pulse duty Tewn 40 50 60 %
HSYNC period Ty - 1836 - Tcph
HSYNC pulse width Twh 5 90 - Tcph
HSYNC-first horizontal data Tcph

_ Thep 274 306 337

time
DE pulse width Tep - 1440 - Tepn
VSYNC pulse width Twy 1 3 5 Ty
VSYNC-1® Data input (DE)
, Tvep 4 20 35 Th
time
VSYNC period Ty 302 - - Th

13
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6. Reset Circuit

This block is integrated into the Interface Logic that includes Power on Reset circuitry
and the hardware reset pin, NRESET. Both of these having the same reset function.
Once the NRESET pin receives a negative reset pulse, all internal circuitry will start to
initialize and output pin will normal operating after the next VSYNC falling edge. The
NRESET minimum pulse width for completing the reset sequence is 10us.

10us
> i

NRESET

>20ns Normal out

oo T T T

14
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. Power on/off Sequence

When power on/off HX5116-A, please follow the sequence:
Power ON: VCI/VCC -> NRESET -> Normal mode
Power OFF: Standby mode -> wait A+B stage -> power off VCI/VCC

VCl/vee

NRESET Initial
— code
SPI
sPI Standby v Normal Standby
mode A mode mode
HSYNC/DE/ ¥ Normal
DCLK/Data

VSYNC IJ
Charge Pump
enable

DDVDH |

N T

N

T =TT T T T T T T T e

—

T—

T T—

—

—

—

T—

—

T—

gy m—
________("/‘_IZ >

| | |
| | |
1 [l
T T
| | |
| | |
VGAM10UT | | |
/HVO | | |
| | |
LvO | | |
] ] ]
VGH/ARREF | | |
| | | |
stag B stage | | B stage |A stagq
VGL I '<—|—>|<—>I
| 1 | | — | |
Black Normal iaci
sour Data I| X Data ¥ Data I>
1

—— o om— wEE —

DCDC_EN L%, i C stage I
k

15
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8. Brightness control

Index_out(0x3A); Parameter_out(0x20); //set brightness

Example: if the garget specification is 200nit in white pattern.
Index_out(0x3A); Parameter_out(0x20); => 200nit
Index_out(0x3A); Parameter_out(Ox1E); => 175nit
Index_out(0x3A); Parameter_out(0x1C); => 150nit
Index_out(0x3A); Parameter_out(0x17); => 100nit
Index_out(0x3A); Parameter_out(0x14); => 70nit
Index_out(0x3A); Parameter_out(0x11); => 50nit

white pattern

‘ —&— white pattern

250

L)

200 |

150 |

Lv

AN
. N

0 \ \
0 10 20 30 40 50 60
data value of the Brightness control cotymand 3A

Parameter_out(0x11) Parameter_out(0x17) Parameter_out(0x20) Parameter_out(0x24)

16
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9. Power IC

Application Circuit
TI---TPS65131, The input voltage Vin needs larger then 3V for our spec.

PVDD
_Ap_2x2
[——>PVDD
RD8 i
20K_1% ™ Rot cpe
- 200K_1% o 10U
o
o~
cos
46pF_NPO_50V T | 7
= VRD1
EVM2WS_100K
RD4 cD11
1K 1% 001U
o1 < 1] L2
1 N3 2 4‘(
L4
RB461F-T106 7 cp2 RO
= A S0T323 001U 35K_1%
5 -
DC_DC1_IN =, T @
) at ki n B 155F NPO_50V 208 1%
PF_NPO _¢ 1%
PAD_2x2 ME2301 LD1 g EZL ZOZ % 52 % 2 NVSS
4.7uH_CDRH2D18_HP &% 7 El
vin [>—2-B3RIN 1 2 1 INP < on HE8
070603_5% k3 7 RDG. 00K 1%|  RD3. 00K 1%
- ~lcos 1 3| PGND VREF =5 VRO 1 2 1 2 FAD_2x2
co1 = POND FEN 75 EVN2WS 50K ——>nvss
7UF_X5_25V 1 2 VIN VNEG T4 D2
4.7uF_X5_6.3V R Mo0_1% 5| m &ﬂm 3 3 *]i 1
— cDe Zan0zz -~
= = 0.1u 282522 \EIL__DZRBASW-U 6
o
| TTPSE5T3 [ soTszs
: L 5 3
J ~L- cps
RD9  0_0603_5%| Nz T 1
2 1 a
2~
0
| RD1=(VRD1+RD11l)x (PVDD/1.213 - 1
5
5 RD3=(VRD2+RD6) x{ (1.213-NVSS) /1.213 -1
<

Contact window:

Company: WT Microelectronics Co., Ltd. ¥ EE[#HE{)F |0 F'J
Sales Project Manager: Vincent Chao j@]\?‘
Tel: 886-282269088 ext 8658

Cell: 886-911033001
Email: vincent.chao@wtmec.com

Address: 4F, No. 738, Chung Cheng Road, Chung Ho City, Taipei, 235 Taiwan R.O.C.
F[ﬁd’lpi on ['ﬂ'ﬂj FIIT-HE 738 B 4 48}
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