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1. General Description

This document describes Himax’'s HX8369-A00 supports WVGA resolution driving
controller. The HX8369-A00 is designed to provide a single-chip solution that
combines a source driver, power supply circuit to drive a TFT dot matrix LCD with
480RGBx864 dots at maximum.

The HX8369-A00 can be operated in low-voltage condition for the interface and
integrated internal boosters that produce the liquid crystal voltage, breeder resistance
and the voltage follower circuit for liquid crystal driver. In addition, The HX8369-A00
also supports various functions to reduce the power consumption of a LCD system
via software control.

The HX8369-A00 supports several interface modes, including MPU DBI Type A/Type
B interface mode, RGB DBI Type C interface mode. The interface mode is selected
by the external hardware pins BS3~0.

The HX8369-A00 is suitable for any small portable battery-driven and long-term
driving products, such as small PDAs, digital cellular phones and bi-directional
pagers.
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2. Features
2.1 Display

m Single chip solution for a WVGA GIP (Gate In Panel) type TFT LCD display
= Resolution:
¢ 480RGB x 864
* 480RGB x 854
¢ 480RGB x 800
* 480RGB x 640
* 480RGB x 720
* 360RGB x 640
m Display color modes
¢ Full color mode:
m  16.7M colours (24-bit 8(R):8(G):8(B))
¢ Reduce color mode:
m 262k colours (18-bit 6(R):6(G):6(B))
m 65Kk colours (16-bit 5(R):6(G):5(B))
m 8 colors (Idle mode on): 8 colors (3-bit binary.mode)

2.2 Display module

m Support 1440 source channel outputs
m Internal level shifter for GIP gate control
m Supports 1-dot / 2-dot / column / Zig-Zag inversion
m Gamma correction (1 preset gamma curve)
= On module VCOM control (-2/to OV-common electrode output voltage range)
= On module DC/DC converter
*\/SP=4.7 t0 5.7V
® VVSN=-5.7 to -4.7V
¢ Positive source output voltage level: VSPR=3.5V to 5V
¢ Negative source. output voltage level: VSNR=-5V to -3.5V
¢ Positive gate driver-output voltage level: VGH=+9V to +20V
¢ Negative gate driver output voltage level: VGL=-6V to -13.5V
e GIP_most negative reference-voltage: LVGL=VGL —-VDD3
¢ VCOM=-2.0V to OV, a step=16mV
m Frame.memory area 480 (H)x 864 (V) x 24-bit

Himax Confidential P.11-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed —_—
in whole or in part without prior written permission of Himax. October, 2010



:*HX8369-A00 2~ Hi
480RGBx864dots, TFT Mobile Single Chip Driver *"Q‘J max

DATA SHEET V02

2.3 Display / Control interface

m Display interface types supported
e MPU mode
s DBI Type B (80 System) interface (16- / 18- / 24-bit bus)
m DBI Type A (68 System) interface (16- / 18- bit bus)
m DBI Type C (Serial data transfer interface) interface

¢ RGB mode
m 16 bit/pixel R(5), G(6), B(5)
m 18 bit/pixel R(6), G(6), B(6)
m 24 bit/pixel R(8), G(8), B(8)

2.4 Input power

I/0 and interface power supply (VDD1): 1.65V to 3.3V
Analog power supply (VDD2): 2.3V to 4.8V

Logic power supply (VDD3): 2.3V to 4.8V

= DSI power supply (DSI_VCC): 1.65V to 3.3V

s MDDI power supply (DSI_VCC): 2.3V to 3.3V

m OTP programming voltage (VPP): 7.5V +0:2V

2.5 Miscellaneous

m Partial display mode

m Software programmable calor depth mode

m Oscillator for display clock-generation

= Low power consumption, suitable for battery operated systems

s CMOS compatible inputs

m Proprietary multi phase driving forlower power consumption

m GAS function for preventing image sticking when abnormal power off

m Optimized layout.for COG assembly

= Temperature range: -40-to +85/C

s HBM ESD (Human'Body Mode)>2KV, MM(Machine Mode)>+200V and
Latch up>+200mA

m Supportinversion mode

s DC/DC converter for source

= Support DC COM driving

= VCOM voltage generator

= On-chip OTP program voltage generator

s OTP memory to store initialization register settings

= 3 times MTP for VCOM setting ,ID setting

= Support CABC (Content Adaptive Brightness Control) function

m Support DGC (Digital Gamma Correction) function

m Temperature Sensor Control
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3.1 Block diagram
Note: —#»MPU I/F display data path
—»RGB I/F display data path PWM OUT S1~S1441
o= -
VvDD1 L
VDD2
VvDD3
OTP
VPP
BS3-0 'ﬁﬁ »|  ABC function Sourde
A driver ]
csx > M2F;Ubl'/tF Y
RDX_E > 18:b:t Internal
WRX_DCX > 160t | »| register [7] *
DCX_SCL o I
DB23~0 > : D/A Converter
24 8-bit circuit
SDI SPIIF Y
SDO 3-wire P _ GRAM
 oabit  |_control —
> - Digital - Data Latch
VSYNC_TE .| RrReBUF [ display t | Gamma > A
HSYNC »- 5 data i
- 16-bit Correction
PCLK - .
bE -~ 18-bit GRAM 2 i
g 24-bit \V0~255
RESX > ‘ Grayscale voltage
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MDDI_DON)
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MDDI_VSS Generator sensor control » 20
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3.2 Pin description
Host interface pins
Signals I/O | Pinno. Conxi(tar(]:ted Description
Select the MPU interface mode as listed below:
BS3 | BS2 | BS1| BSO | MPU interface mode DB pins Dn'fc’)’ézy
DBI TYPE-A 8-bit DB23-DB8: Unused,
0| 0] 0] 0 |cikg DB7-DBO: Data Type 1
DBI TYPE-A 9-bit DB23-DB9:Unused,
O | 01 0 1 1 Jcikp DB8-DBO: Data Type 1
DBI TYPE-A 16-bit DB23-DB16: Unused,
0O | 01 1 1 0 leikp DB15:DBO: Data Type 1
DBI TYPE-A 18-bit DB23-DB18: Unused,
O 0] 1| 1 kg DB17-DBO: Data Type 1
. DB23-DB8: Unused
0 1 0 0 DBI TYPE-B 8-bit DB7-DBO: Data Type 1
y DB23-DB9:Unused,
0 1 0 1 | DBI TYPE-B 9-bit DBS-DBO: Data Type 1
VSSD/ . DB23-DB16: Unused,
BS3 ~ BSO 4 VDD1 0 1 1 0 |DBITYPE:B 16-bit DB15-DBO: Data Type 1
. DB23-DB18: Unused,
0 1 1 1 DBI TYPE-B.18-bit DB17-DBO: Data Type 1
1 0 0 0 s : -
1 0 0 1 - - -
1 0 1 0 DBI-TYPE-B 24-bit DB23-DB0: Data Type 1
1 1 0 0 - - -
DPI/DBI TYPE-C SDI/SDO,
Lt ]9 %1 Joption1 DB23-DBO Type 3
DPI/DBI TYPE-C SDI/SDO,
L1l O loption 2 DB23-DBO Type 3
DPI/DBI TYPE-C SDI/SDO,
L2t | 1 loptons DB23-DB0 Type 3
Pixel format (RGB565 / RGB666/ RGB888) is selected by DCS command (0x3Ah)
Note 1:.3-wire serial Interface only active on MDDI / Hibernation mode.
Must be connected to'VSSD or VDD1.
Chip select signal.
Low: chip can be accessed;
CSX : 1 1Py High:‘chip cannot be accessed.
If this_pin. is.not'Used, please connect it to VSSD or VDD1.
RESX 1 MPU or Reset-pin. Setting either pin low initializes the LSI. Must be reset after
reset circuit | power is supplied (Must be connected to VSSD or VDD1).
DBI Type-A: 0: Read/Write disable, 1: Read / Write enable.
RDX_E I 1 MPU DBI Type-B: Serves as a read signal and read data at the low level.
If not use, let it open or connected to VDD1.
DBI Type-A/B: Data / Command Selection pin
DCX_SCL I 1 MPU DBI Type-C: it servers as SCL (Serial Clock)
If not use, let it open or connected to VDD1.
DBI Type-B mode: Serves as a write signal and write data at the low level.
WRX_DCX I 1 MPU DBI Type-A mode: 0: Read/Write disable, 1: Read / Write enable.
If not use, let it open or connected to VDD1.
DBI type interface:
Data bus Used Unused
8-bit bus DB7-0 DB23-8
9-bit bus DB8-0 DB23-9
16-bit bus DB15-0 DB23-16
18-bit bus DB17-0 DB23-18
24-bit bus DB23-0 -
DPI type interface:
DB23~0 110 24 MPU Data bus Used Unused
DB21-17, DB23-22,
16-bit bus DB13-8, DB16-14,
DB5-1 DB7-6, DBO
DB21-16, DB23-22,
18-bit bus DB13-8, DB15-14,
DB5-0 DB7-6
24-bit bus DB23-0 -
Let the unused pins open for each mode.
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SDO o 1 MPU Serial data output. Let it to open in MPU interface mode.
SDI I 1 MPU Serial data input pin in serial interface operation.
Clock input and RGB interface
Line synchronizing signal.
HSYNC ! ! MPU Must be connected to VSSD or VDDL1 if not used.
DE | 1 MPU A data enable signal in RGB I/F mode. Has to be fixed to VSSD level in
MPU interface mode.
Serves VS signal pin on RGB interface. (Input pad).
VSYNC ! ! MPU Must be connected to VSSD or VDDL1 if not used.
Dot clock signal.
PCLK ! ! MPU Must be connected to VSSD or VDD if not used.
Source driver output pins
Output voltages applied to the liquid crystal.
RGB resolution Source channels
S1to S1441 0] 1441 LCD 360RGB S1'~ S540, S901 ~ S1440
480RGB S1to S1440
480RGB+Z inversion S1to S1441
TE O] 1 MPU Serves TE (Tearing Effect ).pin.on MPU interface.
GIP control singal and bias voltage
CGOUT1_L
CGOUT2_L
CGOUT3_L
CGOUT4_L
CGOUTS5_L o 14 GIp Signals for right'side GIP on panel view-(Left side in IC bump view),
CGOUT6_L Unused pins'should be left open:
CGOUT7_L
CGOUT8_L
CGOUT9_L
CGOUTI10_L
CGOUTL1_R
CGOUT2_R
CGOUT3_R
CGOUT4_R
CGOUT5_R o 14 GIP Signals for Right side GIP on panel view (Right side in IC bump view),
CGOUT6_R Unused pins should be left open.
CGOUT7_R
CGOUT8_R
CGOUT9_R
CGOUT10_R
VBIAS o] 2 GIP Bias voltage for some special GIP circuits. If not used, leave this pin open.
Power supply pins
Select the VSP/VSN bumping method as listed below:
PCCS1 PCCS0 Driving mode
0 0 Setting invalid
PCCSO0O ~ PCCS1 | 2 \</SDSDDS/ 0 1 Setting invalid
1 0 PFM one Inductor Mode (Type C)
1 1 Charge Bump Mode(Use HX5186-A)
Must be connected to VSSD or VDD3.
VDD1 | 5 suolc‘)’;‘f; A power supply for the 1/O circuit. VDD1=1.65 to 3.3V
Power A power supply for the analog power. VDD2=2.3 to 4.8V
VDD2 | 6 VDD2 input level should be same as VDD3 input level to avoid the
supply . . : itk
level-mismatching at internal level shifter circuit.
VDD3 | 6 Euop\;éle; A power supply for the logic power, DC/DC converter VDD3=2.3 to 4.8V.
VSSA p 6 Power | Analoge ground. VSSA=0V. When using the COG method, connect to
supply VSSD on the FPC to prevent noise.
VSSAC P 2 Euog:ﬂe; Analoge ground. Must connect to VSSA on the FPC.
VSSD = 16 Power Ground for the internal logic. VSSD=0V. When using the COG method,
supply connect to VSSA on the FPC to prevent noise.
VPP | 2 Power External high voltage pin used in OTP mode and operates at 7.5V.
supply If not used, let it open.
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Output Pins of Power and reference voltage

Stabilizing Input voltage from the set-up circuit (4.7V to 5.5V). it is generated from
VSP | 7 .
capacitor VDD3.
Stabilizing Input voltage from the set-up circuit (-4.7V to -5.5V). it is generated
VSN | 6 .
capacitor from VDD3.
VSPC | 1 VSP Positive boosting reference voltage input.
VSNC | 1 VSN Negative boosting reference voltage input.
Stabilizing i,
VSPR (0] 2 capacitor Positive regulated voltage output (3.5V to VSP - 0.5)
Stabilizing .
VSNR (0] 2 capacitor Positive regulated voltage output (-3.5V to VSN + 0.5)
Stabilizing .
VDDD (0] 19 capacitor Internal logic voltage output
Stabilizing . '
VDDDN (0] 5 capacitor Internal logic voltage output (-2.5V fixed)
VREE o 5 Stabilizing Reference voltage from internal band gap~circuit. The tolerance of
capacitor VREF voltage is £3 % .(1.8V fixed)
VGH o 10 Stabilizing Output voltage from the step-up circuit,.it'is generated from VSP and
capacitor VSN. Connect to a stabilizing capacitor-between VSSA and VGH.
Stabilizin Output voltage from the step-up-circulit, it is generated from VSP and
VGL (0] 10 ca acito? VSN. Connect to a stabilizing.capacitor between VSSA and VGL. Place
P a schottkey barrier diode between VSSA and VGL.
Stabilizing Most negative veltage for some special| GIP circuits. If not used,
LVGL o 15 .
capacitor connect to VGL.
Stabilizin The power supply of common voltage in.DC com driving. The voltage
VCOM (0] 14 ca acito? range is set between-2V to OV. It must be connected a stabilizing
P capacitor2.2u to VVSSD.
VCOMR | 1 Input The input pad of external VCOM- voltage.
DC/DC pumping
C21AP, C21AN /o 16 Step-up Connect to the.step-up capacitors according to the DC/DC pumping
C22AP, C22AN Capacitor factor by pumping the VGL voltage.
C23AP, C23AN /o 16 Step<up Connect to the step-up capacitors according to the DC/DC pumping
C24AP, C24AN Capaditor factor by pumping the VGH voltage.
Step-u Connect.to-the step-up capacitors according to the DC/DC pumping
C41AP, CA1AN e 6 Capgcitgr factor by pumping the LVGL voltage.
VCSW1 o 4 5 Boosting-control outputl, it needs to connect to the gate pin of NMOS
on external DC/DC converter circuit. (0 to VDD3)
VCSW2 o 4 ) Boosting control output2, it needs to connect to the gate pin of PMOS
on.external DC/DC converter circuit. (0 to VDD3)
CABC & ABC & Ambient light sensor
\ Backlight on/fff control pin. If use CABC function, the pin can connect
CABC_PWM_OUT ) > to external LED driver IC. The output voltage range=0 to VDD1.
Test Pins
Oscillator input for test purpose.
0SC l L Open If not used, please let it open or connected to VSSD.(weak pull low)
A test pin. This pin is by internal logic function test.This pin can output
TESTL : L Open on FPC. If not used, let it open or connected to VSSD.(weak pull low)
A test pin. This pin is by internal logic function test.This pin can output
TEST2 ! L Open on FPC. If not used, let it open or connected to VSSD.(weak pull low)
VTESTOUTP o 1 Open A test pin. Disconnect it. This pin will output Gamma voltage. This pin
can output on FPC.
VTESTOUTN o 1 Open A test pin. Disconnect it. This pin will output Gamma voltage. This pin
can output on FPC.
DUMMYR1 ) 2 Open Dummy pads. Available for measuring the COG contact resistance.
DUMMYR2 P They are short-circuited within the chip.
DUMMY17~1 - 17 Open Not used. Let it open.
IOGNDDUM - 3 Open Dummy pad. Connect to grand internally.
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MIPI-DSI interface parts
DSI_DOP, . L . .
DSI DON 1/0 6 DSI Host MIPI-DSI Data differential signal input pins. (Data lane 0)
DSI_CP, . o . .
DSI CN | 6 DSI Host MIPI-DSI CLOCK differential signal input pins.
DSI_D1P, . L . .
DSI DIN | 6 DSI Host MIPI-DSI Data differential signal input pins. (Data lane 1)
DSI_VCC P 5 Power Supply |Power supply for the MIPI DSI analog power.DSI_VCC=1.65V to 3.3V
MIPI DSI analogy ground. DSI_VSS=0V. When using the COG method,
DSI_VSS P 9 Ground connect to VSSA on the FPC to prevent noise.
DSI LDO o 2 Capacitor If not used, please open these pins.
DSI_LDO_ENB I 1 Input It must be connected to VDD1 or VSSD. (latch type)
MDDI interface parts
MDDI_STBP, ) 6 H:ﬂ?eﬁzgsd High Speed Interface clock differential signal input pins.
MDDI _STBN Host If not used, please let it connected to VSSD.
MDDI _DOP, ) 6 H:%Peﬁgsgd High Speed Interface Data differential.signal-input pins (Data lane 0).
MDDI _DON Host If not used, please let it connected to, VSSD.
MDDI _D1P, ) 6 H:ﬂ?eﬁzgsd High Speed Interface Datadifferential signal input pins. (Data lane 1)
MDDI _D1N Host If not used, please let it connected to VSSD.
Power Supply . y
MDDI _VCC P 5 or Capacitor High Speed Interface 1/O‘power supply pin, 2.3V to 3.3V.
MDDI _VSS P 9 Ground High Speed-Interface\l/Q ground pin:
MDDI LDO o 2 Capacitor High Speed Interface regulator qutput pin.
- If not used, please open these pins.
MDDI_LDO_ENB | 1 Input It must be‘connected to VDD1 or. VSSD. (latch type)
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3.3 Pin assignment
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+ Chip Size : 22430x 1701 um

(Include scribe line = 80 um)

+ Chip thickness: 250 um + 25 um

- Pad Location:PAD Center
. Coordinate Origin: Chip Center
. Au Bump Size:

.50 um x 80 um
Input:
No.1~ No.312

2.15um x 95 um
Staggered LCD output side
No.313 ~ No.1760

- The chip size includes the core size

seal ring size, and scribe line size

= Au bump pitch: Refer to Pad Coordinate
* Au bump height: 12 um + 3 um
~ Numbers in the figure corresponds to

pad coordinate numbers

Face Up

‘e

*Top View

M [ < BUMP
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3.4 PAD coordinates
No. Name X Y No. Name X Y No. Name X Y No. Name X Y
1 DUMMY1 -10885| 672 || 61| c21aN 6685 | -672 |]121 VDDD 2485 | 672 [|181| DSEPMNI 1 a71s | 672
2| coeoutiL |-10815| -672 || 62| c21AN 6615 | -672 |]122 VDD1 2415 | 672 ||182| DSLPOEL 1 785 | 672
3| coeoutz2 L |-10745| -672 || 63| c23aP 6545 | -672 |]123 VDD1 2345 | 672 ||183| DSLPOEL 1 1855 | 672
4| coeouts L |-10675| 672 || 64| co3aP 6475 | -672 ||124 VDD1 2275 | 672 ||184| DSLPOEL T 1025 | 672
5| cceouta L |-10605| -672 || 65| c23aAP 6405 | -672 |]12s VDD1 2205 | 672 ||185| DSLVSSL | 1005 | 672
DSI CN/
6 | coeouts_L |-10535| -672 || 66| cosap 6335 | -672 ||126 VDD1 2135 | 672 ||186| D3-Sy | 2065 | 672
7| coeouts_L |-10465| -672 || 67| c23AN 6265 | -672 ||127|caBc_pwm_out| -2065 | -672 ||187 MB%'I—(S:%N 2135 | -672
DS CN /
8| coeoute L |-10395| -672 || e8| co3an 6195 | -672 ||128 TE -1005 | 672 ||188| \BSSNI | 2205 | 672
DSI CP/
9| coeoute L |-10325| -672 || 60| co3an 6125 | -672 |20 TEST1 -1025 | 672 ||ase| BRLERI ] 2275 | 672
DSI CP/
10| cceout7L |-10255| 672 || 70| co3an 6055 | -672 |30 TEST2 -1855 | -672 |Jago| DSLGEI 1 2345 | 672
DSI CP/
11| coeout7_L |[-10185| -672 || 71| co2aP 5085 | -672 |31 BSO 1785 | 672|100 | \ BB T 2415 | 672
12| ceouts L |-1015|-672 || 72| c22apP 5015 | -672 |]132 BS1 1715 | f672 192 38{)—'\/3% 2485 | -672
13| ceouts_L |-10045| -672 || 73| c22aP 5845 | -672 |]133 BS2 -1645 |, 672 [|aos| DSEPINI 1 o555 | 672
14| ceouto_ L | -9075 | -672 || 74| c22aP 5775 | 672 ||134 BS3 ‘1575 | 672 || 104 DSEPING 1 o625 | 672
15| ceoutioL | -9905 | -672 || 75| c22aN 5705 | -672 |]135 RESX -1505.| r672 ||105| DSLPINI 1 o605 | 672
16 VGL 9835 | 672 || 76 | c22aN 5635 | 672 |[136| 10GNDDUM™ 1435 | 672 |[106]-DS5PIEL | 2765 | 672
17 VGL 9765 | 672 || 77| c22aN 5565 | -672 |]137 DB23 ‘365 | 672 [1o7{ DSLPIPL 1 2835 | 672
18 VGL 9695 | 672 || 78| c22aN 5495 | -672 |]138 DB22 -1205 | 672 [|108| DSLPIFS T 5905 | 672
19 VBIAS 9625 | 672 || 79| c24aP 5425 | -672 |]139 DB21 -1225 1672, || 100 38{)—'\/3% 2075 | -672
20 LVGL 9555 | 672 || 80| c24aP 5355 | -672 ||u40 DB20 -1155 | -672 || 200 ,aglj—l'{% 3045 | -672
21 LVGL 0485 | 672 || 81| c24aP 5285 | -672_ [|]142 DB19 -1085'..-672 |]|201 ,aglj—l'{% 3115 | -672
DSI_VCC/ ]
22 LVGL 0415 | -672 || 82| coaap 5215 | (672 | |142 DB18 1015 | 672 |[202| FESOCL | sass 672
23 DUMMY2 9345 | 672 || 83| coaaN 5145 | e72_{]143 DB17 <945 | -672 ||203 %L—I‘/Sgé 3255 | -672
DSI_VCC / -
24 VCOM 0275 | -672 || 84| coaan 5075 | 672 ||14a DB16 875 | 672 [[204] O5SVOEL | aes 672
25 VCOM 9205 | -672 || 85 | cosan 5005 672 ||145 DBI5 805 | 672 ||205| PSLVCC! | 3395 | 672
MDDI_VCC
26 VCOM 0135 | -672 || 86 | coaan 4035 | -672 [|14e DB14 735 | 672 ||206| PSVCC! | 3465 | 672
MDDI_VCC
27 DUMMY3 0065 | -672 || 87 VPP 4865 | 672 147 DB13 665 | -672 ||207| DSLVSSL | 3535 | 672
28| DUMMYRL | -8995 | -672 || g8 VPP 4795 | -e72% | |148 DB12 505 | -672 ||208| DSLVSSL | 3605 | 672
29| DpummYR2 | -8925 | -672-].80 | “-vpDDN 4725 | -672 | |140 DB11 525 | -672 ||200| DSLVSSL | 3675 | 672
30 DUMMY4 8855 | 672 ||'e0'| voobn | ‘aesse | 672 ||1s0 DB10 455 | -672 ||210| DSLVSSL | 3745 | 672
31 VGL 8785 | -672.| o1 | vDDDN w4585 |/ 672|151 DB9 385 | -672 ||212 38{)—'\/3% 3815 | -672
2 VGL 8715 | 672 || 92 | VDDDN | 4515 | 672 |[152 DB8 315 | 672 |[212] vssac 3885 | 672
33 VGL 8645 | 672 |[ 93| VDDDN 2425 | 672 |[153 DB7 245 | 672 |[213] vssAc 3955 | 672
34 LVGL 8575|672 |[94| vbD2 2375 | 672 |[154 DB6 175 | 672 |[214]  vssD 4025 | 672
3% VGL 8505 | 672 |[ 95| vobD2 2305 | 672 |[155 DB5 105 | 672 |[215] vssD 4005 | 672
36 VGL 8435 | 672 || 96 | voD2 7235 | 672 |[156 DB4 35 | 672 |[256]  VssD 4165 | 672
37 LVGL 8365 | 672 |[ 97| vpD2 2165 | 672 |[157 DB3 35 | 672 |[217] vssD 4235 | 672
38 VGL 8295 | 672 |[ 98| voD2 2005 | 672 |[158 DB2 105 | 672 |[218]  Vvssp 7305 | 672
39 VCOM 8225 | 672 |[90| vpD2 2025 | 672 |[150 DBL 175 | 672 |[219] vssp 4375 | 672
40 VCOM 8155 | -672 |[100] VREF 3955 | 672 |[160 DBO 245 | 672 |[220] vssD 4425 | 672
21 VCOM 8085 | -672 |[101] VREF 3885 | 672 |[161] 1oGNDDUM 315 | 672 |[221] vssp 4515 | 672
42 VCOM 8015 | -672 |[102] vssa 3815 | 672 |[162 RDX_E 385 | 672 |[222] voopD 4585 | 672
43 CA1AP 7945 | -672 |[103] vssa 3745 | 672 |[163] wRx_bcx 455 | 672 |[223] voop 4655 | 672
24 Cal1AP 7875 | -672 |[104]  vssa 3675 | 672 ||64] Dpcx_scL 525 | 672 ||224] voopD 4725 | 672
5 Cal1AP 7805 | -672 |[105]  vssa 3605 | 672 |65 csx 595 | 672 ||225| voDpD 4795 | 672
46 C41AN 7735 | -672 |[106] vssa 3535 | 672 |[166] 10GNDDUM 665 | -672 |[226] voDD 4865 | 672
47 C41AN 7665 | -672 |[107]  vssA 3465 | 672 |67 SDI 735 | 672 |[227| vDDD 4935 | 672
28 CA1AN 7595 | 672 |[108] vssD 3395 | 672 |[168 SDO 805 | 672 |[228] vooD 5005 | 672
29 VGH 7525 | 672 |[109] vssp 3325 | 672 |[169 VSYNC 875 | 672 ||229] vooD 5075 | 672
50 VGH 7455 | 672 |[10] vssp 3255 | 672 |[170 HSYNC 945 | 672 ||230] voDpD 5145 | 672
51 VGH 7385 | 672 |[111| VvssD 3185 | 672 |[17L DE 1015 | 672 |[231] voDD 5215 | 672
52 VGH 7315 | 672 |[112]  VvssD 315 | 62 ||172 PCLK 1085 | 672 |[232] vpDD 5285 | 672
53 VGH 7245 | 672 || 13| vssp 3045 | 672 ||173] Dsi_tpo ens | 1155 | 672 ||233] vooD 5355 | 672
54 VGH 7175 | 672 |[114| vssp 2975 | 672 ||174] DUmMMYS 1225 | 672 |[234] voDpD 5425 | 672
55 C21AP 7105 | -672 |[115] vssD 2005 | 672 |[175 osC 1205 | 672 |[235] vsPR 5495 | 672
56 C21AP 7035 | -672 |[116] vDDD 2835 | 672 |[176 PCCS0 1365 | 672 |[236] vsPr 5565 | 672
57 C21AP 6965 | -672 ||[117| vopD 2765 | 672 |[177 PCCSL 1435 | 672 |[237]  vspc 5635 | 672
58 C21AP 6895 | -672 ||118| vDDD 2605 | -672 |[i7s|  DSLVE3L 1505 | -672 ||238 VsP 5705 | -672
59 C21AN 6825 | 672 ||119| vDDD 2625 | 672 |[ire|  DSLPONT 1575 | -672 ||239 VsP 5775 | -672
60 C21AN 6755 | 672 ||120| vDDD 2555 | 672 |[1eo|  DSLDPONT 1645 | -672 ||240 VsP 5845 | -672
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No. Name X Y No. Name X Y No. Name X Y No. Name X Y
241 VSP 5915 -672 301 CGOUT7_R 10115 | -672 361 S47 10230 500 421 S107 9330 500
242 VSP 5985 -672 302 CGOUT7_R 10185 | -672 362 S48 10215 613 422 S108 9315 613
243 VSP 6055 -672 303 CGOUT6_R 10255 | -672 363 S49 10200 500 423 S109 9300 500
244 VSP 6125 -672 304 CGOUT6_R 10325 | -672 364 S50 10185 613 424 S110 9285 613
245 VCSW1 6195 -672 305 CGOUT5_R 10395 | -672 365 S51 10170 500 425 S111 9270 500
246 VCSW1 6265 -672 306 CGOUT5_R 10465 | -672 366 S52 10155 613 426 S112 9255 613
247 VCSW1 6335 -672 307 CGOUT4_R 10535 | -672 367 S53 10140 500 427 S113 9240 500
248 VCSW1 6405 -672 308 CGOUT3_R 10605 | -672 368 S54 10125 613 428 S114 9225 613
249 VCSW2 6475 -672 309 CGOUT2_R 10675 | -672 369 S55 10110 500 429 S115 9210 500
250 VCSW2 6545 -672 310 CGOUT1_R 10745 | -672 370 S56 10095 613 430 S116 9195 613
251 VCSW2 6615 -672 311 DUMMY9 10815 | -672 371 S57 10080 500 431 S117 9180 500
252 VCSW2 6685 -672 312 DUMMY10 10885 | -672 372 S58 10065 613 432 S118 9165 613
253 VSNR 6755 -672 313 DUMMY15 10950 | 500 373 S59 10050 500 433 S119 9150 500
254 VSNR 6825 -672 314 DUMMY16 10935 | 613 374 S60 10035 613 434 S120 9135 613
255 VSNC 6895 -672 315 S1 10920 | 500 375 S61 10020 500 435 S121 9120 500
256 VSN 6965 -672 316 S2 10905 | 613 376 S62 10005 613 436 S122 9105 613
257 VSN 7035 -672 317 S3 10890 | 500 377 S63 9990 500 437 S123 9090 500
258 VSN 7105 -672 318 S4 10875 | 613 378 S64 9975 613 438 S124 9075 613
259 VSN 7175 -672 319 S5 10860 | 500 379 S65 9960 500 439 S125 9060 500
260 VSN 7245 -672 320 S6 10845 | 613 380 S66 9945 613 440 S126 9045 613
261 VSN 7315 -672 321 S7 10830 | 500 381 S67 9930 500 441 S127 9030 500
262 VDD3 7385 -672 322 S8 10815 | 613 382 S68 9915 613 442 S128 9015 613
263 VDD3 7455 -672 323 S9 10800 | 500 383 S69 9900 500 443 S129 9000 500
264 VDD3 7525 -672 324 S10 10785 | 613 384 S70 9885 613 444 S130 8985 613
265 VDD3 7595 -672 325 S11 10770 | 500 385 S71 9870 500 445 S131 8970 500
266 VDD3 7665 -672 326 S12 10755 | 613 386 S72 9855 613 446 S132 8955 613
267 VDD3 7735 -672 327 S13 10740 | 500 387 S73 9840 500 447 S133 8940 500
268 VGH 7805 -672 328 S14 10725 | 613 388 S74 9825 613 448 S134 8925 613
269 VGH 7875 -672 329 S15 10710 | 500 389 S75 9810 500 449 S135 8910 500
270 VGH 7945 -672 330 S16 10695 | 613 390 S76 9795 613 450 S136 8895 613
271 VGH 8015 -672 331 S17 10680 | 500 391 S77 9780 500 451 S137 8880 500
272 VCOM 8085 -672 332 S18 10665 | 613 392 S78 9765 613 452 S138 8865 613
273 VCOM 8155 -672 333 S19 10650 | 500 393 S79 9750 500 453 S139 8850 500
274 VCOM 8225 -672 334 S20 10635 |. 613 394 S80 9735 613 454 S140 8835 613
275 VCOM 8295 -672 335 S21 10620.{, 500 395 S81 9720 500 455 S141 8820 500
276 LVGL 8365 -672 336 S22 10605 | 613 396 S82 9705 613 456 S142 8805 613
277 LVGL 8435 -672 337 S23 10590 | 500 397 S83 9690 500 457 S143 8790 500
278 LVGL 8505 -672 338 S24 10575 | 613 398 S84 9675 613 458 S144 8775 613
279 LVGL 8575 -672 339 S25 10560 | 500 399 S85 9660 500 459 S145 8760 500
280| VTESTOUTP 8645 -672 340 S26 10545 | 613 400 S86 9645 613 460 S146 8745 613
281 DUMMY6 8715 -672 341 S27 10530 | 500 401 S87 9630 500 461 S147 8730 500
282 VCOMR 8785 -672 342 S28 10515 |+, 613 402 S88 9615 613 462 S148 8715 613
283| VTESTOUTN 8855 -672 343 S29 10500 | 500 403 S89 9600 500 463 S149 8700 500
284 VCOM 8925 -672 344 S30 10485 | 613 404 S90 9585 613 464 S150 8685 613
285 VCOM 8995 -672 345 S31 10470 500 405 S91 9570 500 465 S151 8670 500
286 VCOM 9065 672 346 S32 10455/ 613 406 S92 9555 613 466 S152 8655 613
287 DUMMY7 9135 -672 347 S33 10440 | 500 407 S93 9540 500 467 S153 8640 500
288 DUMMY8 9205 672 348 S34 10425 | 613 408 S94 9525 613 468 S154 8625 613
289 LVGL 9275 672 349 S35 10410 | 500 409 S95 9510 500 469 S155 8610 500
290 LVGL 9345 -672 350 S36 10395 | 613 410 S96 9495 613 470 S156 8595 613
291 LVGL 9415 -672 351 S37 10380 | 500 411 S97 9480 500 471 S157 8580 500
292 VBIAS 9485 -672 352 S38 10365 | 613 412 S98 9465 613 472 S158 8565 613
293 VGL 9555 -672 353 S39 10350 | 500 413 S99 9450 500 473 S159 8550 500
294 VGL 9625 -672 354 S40 10335 | 613 414 S100 9435 613 474 S160 8535 613
295 VGL 9695 -672 355 S41 10320 | 500 415 S101 9420 500 475 S161 8520 500
296 VGL 9765 -672 356 S42 10305 | 613 416 S102 9405 613 476 S162 8505 613
297| CGOUT10_R 9835 -672 357 S43 10290 | 500 417 S103 9390 500 477 S163 8490 500
298| CGOUT9_R 9905 -672 358 S44 10275 | 613 418 S104 9375 613 478 S164 8475 613
299| CGOUT8_R 9975 -672 359 S45 10260 | 500 419 S105 9360 500 479 S165 8460 500
300( CGOUT8_R 10045 -672 360 S46 10245 | 613 420 S106 9345 613 480 S166 8445 613
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No. Name X Y No. Name X Y No. Name X Y No. Name X Y
481 S167 8430 500 541 S227 7530 500 601 S287 6630 500 661 S347 5730 500
482 S168 8415 613 542 S228 7515 613 602 S288 6615 613 662 S348 5715 613
483 S169 8400 500 543 S229 7500 500 603 S289 6600 500 663 S349 5700 500
484 S170 8385 613 544 S230 7485 613 604 S290 6585 613 664 S350 5685 613
485 S171 8370 500 545 S231 7470 500 605 S291 6570 500 665 S351 5670 500
486 S172 8355 613 546 S232 7455 613 606 S292 6555 613 666 S352 5655 613
487 S173 8340 500 547 S233 7440 500 607 S293 6540 500 667 S353 5640 500
488 S174 8325 613 548 S234 7425 613 608 S294 6525 613 668 S354 5625 613
489 S175 8310 500 549 S235 7410 500 609 S295 6510 500 669 S355 5610 500
490 S176 8295 613 550 S236 7395 613 610 S296 6495 613 670 S356 5595 613
491 S177 8280 500 551 S237 7380 500 611 S297 6480 500 671 S357 5580 500
492 S178 8265 613 552 S238 7365 613 612 S298 6465 613 672 S358 5565 613
493 S179 8250 500 553 S239 7350 500 613 S299 6450 500 673 S359 5550 500
494 S180 8235 613 554 S240 7335 613 614 S300 6435 613 674 S360 5535 613
495 S181 8220 500 555 S241 7320 500 615 S301 6420 500 675 $361 5520 500
496 S182 8205 613 556 S242 7305 613 616 S302 6405 613 676 S362 5505 613
497 S183 8190 500 557 S243 7290 500 617 S303 6390 500 677 S363 5490 500
498 S184 8175 613 558 S244 7275 613 618 S304 6375 613 678 S364 5475 613
499 S185 8160 500 559 S245 7260 500 619 S305 6360 500 679 S365 5460 500
500 S186 8145 613 560 S246 7245 613 620 S306 6345 613 680 S366 5445 613
501 S187 8130 500 561 S247 7230 500 621 S307 6330 500 681 S367 5430 500
502 S188 8115 613 562 S248 7215 613 622 S308 6315 613 682 S368 5415 613
503 S189 8100 500 563 S249 7200 500 623 S309 6300 500 683 S369 5400 500
504 S190 8085 613 564 S250 7185 613 624 S310 6285 613 684 S370 5385 613
505 S191 8070 500 565 S251 7170 500 625 S311 6270 500 685 S371 5370 500
506 S192 8055 613 566 S252 7155 613 626 S312 6255 613 686 S372 5355 613
507 S193 8040 500 567 S253 7140 500 627 S313 6240 500 687 S373 5340 500
508 S194 8025 613 568 S254 7125 613 628 S314 6225 613 688 S374 5325 613
509 S195 8010 500 569 S255 7110 500 629 S315 6210 500 689 S375 5310 500
510 S196 7995 613 570 S256 7095 613 630 S316 6195 613 690 S376 5295 613
511 S197 7980 500 571 S257 7080 500 631 S317 6180 500 691 S377 5280 500
512 S198 7965 613 572 S258 7065 613 632 S318 6165 613 692 S378 5265 613
513 S199 7950 500 573 S259 7050 500 633 S319 6150 500 693 S379 5250 500
514 S200 7935 613 574 S260 7035 613 634 S320 6135 613 694 S380 5235 613
515 S201 7920 500 575 S261 7020 500 635 S321 6120 500 695 S381 5220 500
516 S202 7905 613 576 S262 7005 613 636 S322 6105 613 696 S382 5205 613
517 S203 7890 500 577 S263 6990 500 637 S323 6090 500 697 S383 5190 500
518 S204 7875 613 578 S264 6975 613 638 S324 6075 613 698 S384 5175 613
519 S205 7860 500 579 S265 6960 500 639 S325 6060 500 699 S385 5160 500
520 S206 7845 613 580 S266 6945 613 640 8326 6045 613 700 S386 5145 613
521 S207 7830 500 581 S267 6930 500 641 S327 6030 500 701 S387 5130 500
522 S208 7815 613 582 S268 6915 613 642 S328 6015 613 702 S388 5115 613
523 S209 7800 500 583 S269 6900 500 643 S329 6000 500 703 S389 5100 500
524 S210 7785 613 584 S270 6885 613 644 S330 5985 613 704 S390 5085 613
525 S211 7770 500 585 S271 6870 500 645 S331 5970 500 705 S391 5070 500
526 S212 7755 613 586 S272 6855 613 646 S332 5955 613 706 S392 5055 613
527 S213 7740 500 587 S273 6840 500 647 S333 5940 500 707 S393 5040 500
528 S214 7725 613 588 S274 6825 613 648 S334 5925 613 708 S394 5025 613
529 S215 7710 500 589 S275 6810 500 649 S335 5910 500 709 S395 5010 500
530 S216 7695 613 590 S276 6795 613 650 S336 5895 613 710 S396 4995 613
531 S217 7680 500 591 S277 6780 500 651 S337 5880 500 711 S397 4980 500
532 S218 7665 613 592 S278 6765 613 652 S338 5865 613 712 S398 4965 613
533 S219 7650 500 593 S279 6750 500 653 S339 5850 500 713 S399 4950 500
534 S220 7635 613 594 S280 6735 613 654 S340 5835 613 714 S400 4935 613
535 S221 7620 500 595 S281 6720 500 655 S341 5820 500 715 S401 4920 500
536 S222 7605 613 596 S282 6705 613 656 S342 5805 613 716 S402 4905 613
537 S223 7590 500 597 S283 6690 500 657 S343 5790 500 717 S403 4890 500
538 S224 7575 613 598 S284 6675 613 658 S344 5775 613 718 S404 4875 613
539 S225 7560 500 599 S285 6660 500 659 S345 5760 500 719 S405 4860 500
540 S226 7545 613 600 S286 6645 613 660 S346 5745 613 720 S406 4845 613
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721 S407 4830 500 781 S467 3930 500 841 S527 3030 500 901 S587 2130 500
722 S408 4815 613 782 S468 3915 613 842 S528 3015 613 902 S588 2115 613
723 S409 4800 500 783 S469 3900 500 843 S529 3000 500 903 S589 2100 500
724 S410 4785 613 784 S470 3885 613 844 S530 2985 613 904 S590 2085 613
725 S411 4770 500 785 S471 3870 500 845 S531 2970 500 905 S591 2070 500
726 S412 4755 613 786 S472 3855 613 846 S532 2955 613 906 S592 2055 613
727 S413 4740 500 787 S473 3840 500 847 S533 2940 500 907 S593 2040 500
728 S414 4725 613 788 S474 3825 613 848 S534 2925 613 908 S594 2025 613
729 S415 4710 500 789 S475 3810 500 849 S535 2910 500 909 S595 2010 500
730 S416 4695 613 790 S476 3795 613 850 S536 2895 613 910 S596 1995 613
731 S417 4680 500 791 S477 3780 500 851 S537 2880 500 911 S597 1980 500
732 S418 4665 613 792 S478 3765 613 852 S538 2865 613 912 S598 1965 613
733 S419 4650 500 793 S479 3750 500 853 S539 2850 500 913 S599 1950 500
734 S420 4635 613 794 S480 3735 613 854 S540 2835 613 914 S600 1935 613
735 S421 4620 500 795 S481 3720 500 855 S541 2820 500 915 $601 1920 500
736 S422 4605 613 796 S482 3705 613 856 S542 2805 613 916 S602 1905 613
737 S423 4590 500 797 S483 3690 500 857 S543 2790 500 917 S603 1890 500
738 S424 4575 613 798 S484 3675 613 858 S544 2775 613 918 S604 1875 613
739 S425 4560 500 799 S485 3660 500 859 S545 2760 500 919 S605 1860 500
740 S426 4545 613 800 S486 3645 613 860 S546 2745 613 920 S606 1845 613
741 S427 4530 500 801 5487 3630 500 861 S547 2730 500 921 S607 1830 500
742 S428 4515 613 802 S488 3615 613 862 S548 2715 613 922 S608 1815 613
743 S429 4500 500 803 S489 3600 500 863 S549 2700 500 923 S609 1800 500
744 S430 4485 613 804 S490 3585 613 864 S550 2685 613 924 S610 1785 613
745 S431 4470 500 805 S491 3570 500 865 8551 2670 500 925 S611 1770 500
746 S432 4455 613 806 S492 3555 613 866 S552 2655 613 926 S612 1755 613
747 S433 4440 500 807 S493 3540 500 867 S553 2640 500 927 S613 1740 500
748 S434 4425 613 808 S494 3525 613 868 S554 2625 613 928 S614 1725 613
749 S435 4410 500 809 S495 3510 500 869 S555 2610 500 929 S615 1710 500
750 S436 4395 613 810 S496 3495 613 870 S556 2595 613 930 S616 1695 613
751 S437 4380 500 811 S497 3480 500 871 S557 2580 500 931 S617 1680 500
752 S438 4365 613 812 S498 3465 613 872 S558 2565 613 932 S618 1665 613
753 S439 4350 500 813 S499 3450 500 873 S559 2550 500 933 S619 1650 500
754 S440 4335 613 814 S500 3435 613 874 S560 2535 613 934 S620 1635 613
755 S441 4320 500 815 S501 3420 500 875 S561 2520 500 935 S621 1620 500
756 S442 4305 613 816 S502 3405 613 876 S562 2505 613 936 S622 1605 613
757 S443 4290 500 817 S503 3390 500 877 S563 2490 500 937 S623 1590 500
758 S444 4275 613 818 S504 3375 613 878 S564 2475 613 938 S624 1575 613
759 S445 4260 500 819 S505 3360 500 879 S565 2460 500 939 S625 1560 500
760 S446 4245 613 820 S506 3345 613 880 S566 2445 613 940 S626 1545 613
761 S447 4230 500 821 S507 3330 500 881 S567 2430 500 941 S627 1530 500
762 S448 4215 613 822 S508 3315 613 882 S568 2415 613 942 S628 1515 613
763 S449 4200 500 823 S509 3300 500 883 S569 2400 500 943 S629 1500 500
764 S450 4185 613 824 S510 3285 613 884 S570 2385 613 944 S630 1485 613
765 S451 4170 500 825 S511 3270 500 885 S571 2370 500 945 S631 1470 500
766 S452 4155 613 826 S512 3255 613 886 S572 2355 613 946 S632 1455 613
767 S453 4140 500 827 S513 3240 500 887 S573 2340 500 947 S633 1440 500
768 S454 4125 613 828 S514 3225 613 888 S574 2325 613 948 S634 1425 613
769 S455 4110 500 829 S515 3210 500 889 S575 2310 500 949 S635 1410 500
770 S456 4095 613 830 S516 3195 613 890 S576 2295 613 950 S636 1395 613
771 S457 4080 500 831 S517 3180 500 891 S577 2280 500 951 S637 1380 500
772 S458 4065 613 832 S518 3165 613 892 S578 2265 613 952 S638 1365 613
773 S459 4050 500 833 S519 3150 500 893 S579 2250 500 953 S639 1350 500
774 S460 4035 613 834 S520 3135 613 894 S580 2235 613 954 S640 1335 613
775 S461 4020 500 835 S521 3120 500 895 S581 2220 500 955 S641 1320 500
776 S462 4005 613 836 S522 3105 613 896 S582 2205 613 956 S642 1305 613
77 S463 3990 500 837 S523 3090 500 897 S583 2190 500 957 S643 1290 500
778 S464 3975 613 838 S524 3075 613 898 S584 2175 613 958 S644 1275 613
779 S465 3960 500 839 S525 3060 500 899 S585 2160 500 959 S645 1260 500
780 S466 3945 613 840 S526 3045 613 900 S586 2145 613 960 S646 1245 613
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961 S647 1230 500 1021 S707 330 500 1081 S763 -765 613 1141 S823 -1665 613
962 S648 1215 613 1022 S708 315 613 1082 S764 -780 500 1142 S824 -1680 500
963 S649 1200 500 1023 S709 300 500 1083 S765 -795 613 1143 S825 -1695 613
964 S650 1185 613 1024 S710 285 613 1084 S766 -810 500 1144 S826 -1710 500
965 S651 1170 500 1025 S711 270 500 1085 S767 -825 613 1145 S827 -1725 613
966 S652 1155 613 1026 S712 255 613 1086 S768 -840 500 1146 S828 -1740 500
967 S653 1140 500 1027 S713 240 500 1087 S769 -855 613 1147 S829 -1755 613
968 S654 1125 613 1028 S714 225 613 1088 S770 -870 500 1148 S830 -1770 500
969 S655 1110 500 1029 S715 210 500 1089 S771 -885 613 1149 S831 -1785 613
970 S656 1095 613 1030 S716 195 613 1090 S772 -900 500 1150 S832 -1800 500
971 S657 1080 500 1031 S717 180 500 1091 S773 -915 613 1151 $833 -1815 613
972 S658 1065 613 1032 S718 165 613 1092 S774 -930 500 1152 S834 -1830 500
973 S659 1050 500 1033 S719 150 500 1093 S775 -945 613 1153 S835 -1845 613
974 S660 1035 613 1034 S720 135 613 1094 S776 -960 500 1154 S836 -1860 500
975 S661 1020 500 1035 DUMMY11 90 613 1095 S777 -975 613 1155 S837 -1875 613
976 S662 1005 613 1036 DUMMY12 30 613 1096 S778 -990 500 1156 S838 -1890 500
977 S663 990 500 1037 DUMMY13 -30 613 1097 S779 -1005 613 1157 S839 -1905 613
978 S664 975 613 1038 DUMMY14 -90 613 1098 S780 -1020 500 1158 S840 -1920 500
979 S665 960 500 1039 S721 -135 613 1099 S781 -1035 613 1159 S841 -1935 613
980 S666 945 613 1040 S722 -150 500 1100 S782 -1050 500 1160 S842 -1950 500
981 S667 930 500 1041 S723 -165 613 1101 S783 -1065 613 1161 S843 -1965 613
982 S668 915 613 1042 S724 -180 500 1102 S784 -1080 500 1162 S844 -1980 500
983 S669 900 500 1043 S725 -195 613 1103 S785 -1095 613 1163 S845 -1995 613
984 S670 885 613 1044 S726 -210 500 1104 S786 -1110 500 1164 S846 -2010 500
985 S671 870 500 1045 S727 -225 613 1105 S787 -1125 613 1165, S847 -2025 613
986 S672 855 613 1046 S728 -240 500 1106 S788 -1140 500 1166 S848 -2040 500
987 S673 840 500 1047 S729 -255 613 1107 S789 -1155 613 1167 §849 -2055 613
988 S674 825 613 1048 S730 -270 500 1108 S790 -1170 500 1168 S850 -2070 500
989 S675 810 500 1049 S731 -285 613 1109 S791 -1185 613 1169 S851 -2085 613
990 S676 795 613 1050 S732 -300 500 1110 S792 -1200 500 1170 S852 -2100 500
991 S677 780 500 1051 S733 -315 613 1111 S793 -1215 613 1171 S853 -2115 613
992 S678 765 613 1052 S734 -330 500 1112 S794 -1230. 500 1172 S854 -2130 500
993 S679 750 500 1053 S735 -345 613 1113 S795 -1245 613 1173 S855 -2145 613
994 S680 735 613 1054 S736 -360 500 1114 S796 -1260 500 1174 S856 -2160 500
995 S681 720 500 1055 S737 -375 613 1115 S797 -1275 613 1175 S857 -2175 613
996 S682 705 613 1056 S738 -390 500 1116 S798 -1290 500 1176 S858 -2190 500
997 S683 690 500 1057 S739 -405 613 1117 S799 -1305 613 1177 S859 -2205 613
998 S684 675 613 1058 S740 -420 500 1118 S800 -1320 500 1178 S860 -2220 500
999 S685 660 500 1059 S741 -435 613 1119 S801 -1335 613 1179 S861 -2235 613
1000 S686 645 613 1060 S742 -450 500 1120 S802 -1350 500 1180 S862 -2250 500
1001 S687 630 500 1061 S743 -465 613 1121 S803 -1365 613 1181 S863 -2265 613
1002 S688 615 613 1062 S744 -480 500. 1122 S804 -1380 500 1182 S864 -2280 500
1003 S689 600 500 1063 S745 -495 613 1123 S805 -1395 613 1183 S865 -2295 613
1004 S690 585 613 1064 S746 -510 500 1124 S806 -1410 500 1184 S866 -2310 500
1005 S691 570 500 1065 S747 -525 613 1125 S807 -1425 613 1185 S867 -2325 613
1006 S692 555 613 1066 S748 -540 500 1126 S808 -1440 500 1186 S868 -2340 500
1007 S693 540 500 1067 S749 -555 613 1127 S809 -1455 613 1187 S869 -2355 613
1008 S694 525 613 1068 S750 -570 500 1128 S810 -1470 500 1188 S870 -2370 500
1009 S695 510 500 1069 S751 -585 613 1129 S811 -1485 613 1189 S871 -2385 613
1010 S696 495, 613 1070 S752 -600 500 1130 S812 -1500 500 1190 S872 -2400 500
1011 S697 480 500 1071 S753 -615 613 1131 S813 -1515 613 1191 S873 -2415 613
1012 S698 465 613 1072 S754 -630 500 1132 S814 -1530 500 1192 S874 -2430 500
1013 S699 450 500 1073 S755 -645 613 1133 S815 -1545 613 1193 S875 -2445 613
1014 S700 435 613 1074 S756 -660 500 1134 S816 -1560 500 1194 S876 -2460 500
1015 S701 420 500 1075 S757 -675 613 1135 S817 -1575 613 1195 S877 -2475 613
1016 S702 405 613 1076 S758 -690 500 1136 S818 -1590 500 1196 S878 -2490 500
1017 S703 390 500 1077 S759 -705 613 1137 S819 -1605 613 1197 S879 -2505 613
1018 S704 375 613 1078 S760 -720 500 1138 S820 -1620 500 1198 S880 -2520 500
1019 S705 360 500 1079 S761 -735 613 1139 S821 -1635 613 1199 S881 -2535 613
1020 S706 345 613 1080 S762 -750 500 1140 S822 -1650 500 1200 S882 -2550 500
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1201 S883 -2565 613 1261 S943 -3465 613 1321 S1003 -4365 613 1381 S1063 -5265 613
1202 S884 -2580 500 1262 S944 -3480 500 1322 S1004 -4380 500 1382 S1064 -5280 500
1203 S885 -2595 613 1263 S945 -3495 613 1323 S1005 -4395 613 1383 S1065 -5295 613
1204 S886 -2610 500 1264 S946 -3510 500 1324 S1006 -4410 500 1384 S1066 -5310 500
1205 S887 -2625 613 1265 S947 -3525 613 1325 S1007 -4425 613 1385 S1067 -5325 613
1206 S888 -2640 500 1266 5948 -3540 500 1326 S1008 -4440 500 1386 S1068 -5340 500
1207 S889 -2655 613 1267 S949 -3555 613 1327 S1009 -4455 613 1387 S1069 -5355 613
1208 S890 -2670 500 1268 S950 -3570 500 1328 S1010 -4470 500 1388 S1070 -5370 500
1209 S891 -2685 613 1269 S951 -3585 613 1329 S1011 -4485 613 1389 S1071 -5385 613
1210 S892 -2700 500 1270 S952 -3600 500 1330 S1012 -4500 500 1390 S1072 -5400 500
1211 S893 -2715 613 1271 S953 -3615 613 1331 S1013 -4515 613 1391 S1073 -5415 613
1212 S894 -2730 500 1272 S954 -3630 500 1332 S1014 -4530 500 1392 S1074 -5430 500
1213 S895 -2745 613 1273 S955 -3645 613 1333 S1015 -4545 613 1393 S1075 -5445 613
1214 S896 -2760 500 1274 S956 -3660 500 1334 S1016 -4560 500 1394 S1076 -5460 500
1215 S897 -2775 613 1275 S957 -3675 613 1335 S1017 -4575 613 1395 S1077 -5475 613
1216 S898 -2790 500 1276 S958 -3690 500 1336 S1018 -4590 500 1396 S1078 -5490 500
1217 S899 -2805 613 1277 S959 -3705 613 1337 S1019 -4605 613 1397 S1079 -5505 613
1218 S900 -2820 500 1278 S960 -3720 500 1338 S1020 -4620 500 1398 S1080 -5520 500
1219 S901 -2835 613 1279 S961 -3735 613 1339 S1021 -4635 613 1399 S1081 -5535 613
1220 S902 -2850 500 1280 S962 -3750 500 1340 S1022 -4650 500 1400 S1082 -5550 500
1221 S903 -2865 613 1281 S963 -3765 613 1341 S1023 -4665 613 1401 S1083 -5565 613
1222 S904 -2880 500 1282 S964 -3780 500 1342 S1024 -4680 500 1402 S1084 -5580 500
1223 S905 -2895 613 1283 S965 -3795 613 1343 S1025 -4695 613 1403 $1085 -5595 613
1224 S906 -2910 500 1284 S966 -3810 500 1344 S1026 -4710 500 1404 S1086 -5610 500
1225 S907 -2925 613 1285 S967 -3825 613 1345 $1027 -4725 613 1405, S1087 -5625 613
1226 S908 -2940 500 1286 S968 -3840 500 1346 S1028 =4740 500 1406 S1088 -5640 500
1227 S909 -2955 613 1287 S969 -3855 613 1347 S1029 -4755 613 1407 S1089 -5655 613
1228 S910 -2970 500 1288 S970 -3870 500 1348 S1030 -4770 500 1408 S1090 -5670 500
1229 S911 -2985 613 1289 S971 -3885 613 1349 S$1031 -4785 613 1409 S1091 -5685 613
1230 S912 -3000 500 1290 S972 -3900 500 1350, S1032 -4800 500 1410 S1092 -5700 500
1231 S913 -3015 613 1291 S973 -3915 613 1351 S1033 -4815 613 1411 S1093 -5715 613
1232 S914 -3030 500 1292 S974 -3930 500 1352 S1034 -4830. 500 1412 S1094 -5730 500
1233 S915 -3045 613 1293 S975 -3945 613 1353 S1035 -4845 613 1413 S1095 -5745 613
1234 S916 -3060 500 1294 S976 -3960 500 1354 S1036 -4860 500 1414 S1096 -5760 500
1235 S917 -3075 613 1295 S977 <3975 613 1355 S1037 -4875 613 1415 S1097 -5775 613
1236 S918 -3090 500 1296 S978 -3990 500 1356 S1038 -4890 500 1416 S1098 -5790 500
1237 S919 -3105 613 1297 S979 -4005 613 1357 S1039 -4905 613 1417 S1099 -5805 613
1238 S920 -3120 500 1298 S980 -4020 500 1358 S1040 -4920 500 1418 S1100 -5820 500
1239 S921 -3135 613 1299 S981 -4035 613 1359 S1041 -4935 613 1419 S1101 -5835 613
1240 S922 -3150 500 1300 S982 -4050 500 1360 $1042 -4950 500 1420 S1102 -5850 500
1241 S923 -3165 613 1301 S983 -4065 613 1361 S1043 -4965 613 1421 S1103 -5865 613
1242 S924 -3180 500 1302 $984 -4080 500. 1362 S1044 -4980 500 1422 S1104 -5880 500
1243 S925 -3195 613 1303 S985 -4095 613 1363 S1045 -4995 613 1423 S1105 -5895 613
1244 S926 -3210 500 1304 S986 -4110 500 1364 S1046 -5010 500 1424 S1106 -5910 500
1245 S927 -3225 613 1305 5987 -4125 613 1365 S1047 -5025 613 1425 S1107 -5925 613
1246 S928 -3240 500 1306 5988 -4140 500 1366 S1048 -5040 500 1426 S1108 -5940 500
1247 S929 -3255 613 1307 S989 -4155 613 1367 S1049 -5055 613 1427 S1109 -5955 613
1248 S930 -3270 500 1308 $990 -4170 500 1368 S1050 -5070 500 1428 S1110 -5970 500
1249 S931 -3285 613 1309 S991 -4185 613 1369 S1051 -5085 613 1429 S1111 -5985 613
1250 S932 -3300 500 1310 S992 -4200 500 1370 S1052 -5100 500 1430 S1112 -6000 500
1251 S933 -3315 613 1311 S993 -4215 613 1371 S1053 -5115 613 1431 S1113 -6015 613
1252 S934 -3330 500 1312 S994 -4230 500 1372 S1054 -5130 500 1432 S1114 -6030 500
1253 S935 -3345 613 1313 S995 -4245 613 1373 S1055 -5145 613 1433 S1115 -6045 613
1254 S936 -3360 500 1314 S996 -4260 500 1374 S1056 -5160 500 1434 S1116 -6060 500
1255 S937 -3375 613 1315 S997 -4275 613 1375 S1057 -5175 613 1435 S1117 -6075 613
1256 S938 -3390 500 1316 S998 -4290 500 1376 S1058 -5190 500 1436 S1118 -6090 500
1257 S939 -3405 613 1317 S999 -4305 613 1377 S1059 -5205 613 1437 S1119 -6105 613
1258 S940 -3420 500 1318 S1000 -4320 500 1378 S1060 -5220 500 1438 S1120 -6120 500
1259 S941 -3435 613 1319 S1001 -4335 613 1379 S1061 -5235 613 1439 S1121 -6135 613
1260 S942 -3450 500 1320 S1002 -4350 500 1380 S1062 -5250 500 1440 S1122 -6150 500
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1441 S1123 -6165 613 1501 S1183 -7065 613 1561 S1243 -7965 613 1621 S1303 -8865 613
1442 S1124 -6180 500 1502 S1184 -7080 500 1562 S1244 -7980 500 1622 S1304 -8880 500
1443 S1125 -6195 613 1503 S1185 -7095 613 1563 S1245 -7995 613 1623 S1305 -8895 613
1444 S1126 -6210 500 1504 S1186 -7110 500 1564 S1246 -8010 500 1624 S1306 -8910 500
1445 S1127 -6225 613 1505 S1187 -7125 613 1565 S1247 -8025 613 1625 S1307 -8925 613
1446 S1128 -6240 500 1506 S1188 -7140 500 1566 S1248 -8040 500 1626 S1308 -8940 500
1447 S1129 -6255 613 1507 S1189 -7155 613 1567 S1249 -8055 613 1627 S1309 -8955 613
1448 S1130 -6270 500 1508 S1190 -7170 500 1568 S1250 -8070 500 1628 S1310 -8970 500
1449 S1131 -6285 613 1509 S1191 -7185 613 1569 S1251 -8085 613 1629 S1311 -8985 613
1450 S1132 -6300 500 1510 S1192 -7200 500 1570 S1252 -8100 500 1630 S1312 -9000 500
1451 S1133 -6315 613 1511 S1193 -7215 613 1571 S1253 -8115 613 1631 S1313 -9015 613
1452 S1134 -6330 500 1512 S1194 -7230 500 1572 S1254 -8130 500 1632 S1314 -9030 500
1453 S1135 -6345 613 1513 S1195 -7245 613 1573 S1255 -8145 613 1633 S1315 =9045 613
1454 S1136 -6360 500 1514 S1196 -7260 500 1574 S1256 -8160 500 1634 S1316 -9060 500
1455 S1137 -6375 613 1515 S1197 -7275 613 1575 S1257 -8175 613 1635 S1317 -9075 613
1456 S1138 -6390 500 1516 S1198 -7290 500 1576 S1258 -8190 500 1636 S1318 -9090 500
1457 S1139 -6405 613 1517 S1199 -7305 613 1577 S1259 -8205 613 1637 S1319 -9105 613
1458 S1140 -6420 500 1518 S1200 -7320 500 1578 S1260 -8220 500 1638 S1320 -9120 500
1459 S1141 -6435 613 1519 S1201 -7335 613 1579 S1261 -8235 613 1639 S1321 -9135 613
1460 S1142 -6450 500 1520 S1202 -7350 500 1580 S1262 -8250 500 1640 S1322 -9150 500
1461 S1143 -6465 613 1521 S1203 -7365 613 1581 S1263 -8265 613 1641 S1323 -9165 613
1462 S1144 -6480 500 1522 S1204 -7380 500 1582 S1264 -8280 500 1642 S1324 -9180 500
1463 S1145 -6495 613 1523 S1205 -7395 613 1583 S1265 -8295 613 1643 S1325 -9195 613
1464 S1146 -6510 500 1524 S1206 -7410 500 1584 S1266 -8310 500 1644 S1326 -9210 500
1465 S1147 -6525 613 1525 S1207 -7425 613 1585 S1267 -8325 613 1645, S1327 -9225 613
1466 S1148 -6540 500 1526 S1208 -7440 500 1586 S1268 -8340 500 1646 S1328 -9240 500
1467 S1149 -6555 613 1527 S1209 -7455 613 1587 S1269 -8355 613 1647 S1329 -9255 613
1468 S1150 -6570 500 1528 S1210 -7470 500 1588 S1270 -8370 500 1648 S1330 -9270 500
1469 S1151 -6585 613 1529 S1211 -7485 613 1589 S1271 -8385 613 1649 S1331 -9285 613
1470 S1152 -6600 500 1530 S1212 -7500 500 1590, S1272 -8400 500 1650 S1332 -9300 500
1471 S1153 -6615 613 1531 S1213 -7515 613 1591 S1273 -8415 613 1651 S1333 -9315 613
1472 S1154 -6630 500 1532 S1214 -7530 500 1592 S1274 -8430. 500 1652 S1334 -9330 500
1473 S1155 -6645 613 1533 S1215 -7545 613 1593 S1275 -8445 613 1653 S1335 -9345 613
1474 S1156 -6660 500 1534 S1216 <7560 500 1594 S1276 -8460 500 1654 S1336 -9360 500
1475 S1157 -6675 613 1535 S1217 <7575 613 1595 S1277 -8475 613 1655 S1337 -9375 613
1476 S1158 -6690 500 1536 S1218 -7590 500 1596 S1278 -8490 500 1656 S1338 -9390 500
1477 S1159 -6705 613 1537 S1219 -7605 613 1597 S1279 -8505 613 1657 S1339 -9405 613
1478 S1160 -6720 500 1538 S1220 -7620 500 1598 S1280 -8520 500 1658 S1340 -9420 500
1479 S1161 -6735 613 1539 S1221 -7635 613 1599 S1281 -8535 613 1659 S1341 -9435 613
1480 S1162 -6750 500 1540 S1222 -7650 500 1600 $1282 -8550 500 1660 S1342 -9450 500
1481 S1163 -6765 613 1541 S1223 -7665 613 1601 S1283 -8565 613 1661 S1343 -9465 613
1482 S1164 -6780 500 1542 S1224 -7680 500. 1602 S1284 -8580 500 1662 S1344 -9480 500
1483 S1165 -6795 613 1543 S1225 -7695 613 1603 S1285 -8595 613 1663 S1345 -9495 613
1484 S1166 -6810 500 1544 §1226 -7710 500 1604 S1286 -8610 500 1664 S1346 -9510 500
1485 S1167 -6825 613 1545 S1227 -7725, 613 1605 S1287 -8625 613 1665 S1347 -9525 613
1486 S1168 -6840 500 1546 S1228 -7740 500 1606 51288 -8640 500 1666 S1348 -9540 500
1487 S1169 -6855 613 1547 S1229 -7755 613 1607 S1289 -8655 613 1667 S1349 -9555 613
1488 S1170 -6870 500 1548 S$1230 -7770 500 1608 S1290 -8670 500 1668 S1350 -9570 500
1489 S1171 -6885 613 1549 S1231 -7785 613 1609 S1291 -8685 613 1669 S1351 -9585 613
1490 S1172 -6900 500 1550 S1232 -7800 500 1610 S1292 -8700 500 1670 S1352 -9600 500
1491 S1173 -6915 613 1551 S1233 -7815 613 1611 S1293 -8715 613 1671 S1353 -9615 613
1492 S1174 -6930 500 1552 S1234 -7830 500 1612 S1294 -8730 500 1672 S1354 -9630 500
1493 S1175 -6945 613 1553 S1235 -7845 613 1613 S1295 -8745 613 1673 S1355 -9645 613
1494 S1176 -6960 500 1554 S1236 -7860 500 1614 S1296 -8760 500 1674 S1356 -9660 500
1495 S1177 -6975 613 1555 S1237 -7875 613 1615 S1297 -8775 613 1675 S1357 -9675 613
1496 S1178 -6990 500 1556 S1238 -7890 500 1616 S1298 -8790 500 1676 S1358 -9690 500
1497 S1179 -7005 613 1557 S1239 -7905 613 1617 S1299 -8805 613 1677 S1359 -9705 613
1498 S1180 -7020 500 1558 S1240 -7920 500 1618 S1300 -8820 500 1678 S1360 -9720 500
1499 S1181 -7035 613 1559 S1241 -7935 613 1619 S1301 -8835 613 1679 S1361 -9735 613
1500 S1182 -7050 500 1560 S1242 -7950 500 1620 S1302 -8850 500 1680 S1362 -9750 500
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No. Name X Y No. Name X Y Alignment mark X Y
1681 S1363 9765 | 613 ||1741| S1423 -10665 | 613 AL -11060 | 600
1682 51364 9780 | 500 ||1742| sS1424 -10680 | 500 A2 11060 600
1683 51365 9795 | 613 ||1743] s1425 10695 | 613
1684 51366 9810 | 500 ||174a| s1426 10710 | 500
1685 51367 9825 | 613 ||1745] s1427 10725 | 613
1686 51368 9840 | 500 ||1746] s1428 10740 | 500
1687 S1369 9855 | 613 ||1747| s1429 10755 | 613
1688 S1370 9870 | 500 ||1728] s1430 10770 | 500
1689 S1371 0885 | 613 ||1749| sS1431 -10785 | 613
1690 S1372 9900 | 500 ||1750] sS1432 10800 | 500
1691 S1373 9915 | 613 ||1751| sS1433 10815 | 613
1692 51374 9930 | 500 ||1752] sS143a -10830 | 500
1693 S1375 9945 | 613 ||1753] s1435 -10845 | 613
1694 S1376 9960 | 500 ||1754| sS1436 10860 | 500
1695 S1377 9975 | 613 ||1755] sS1437 -10875 | 613
1696 51378 9990 | 500 ||1756] sS1438 -10890 | 500
1697 S1379 10005 | 613 ||1757] sS1439 10905 | 613
1698 51380 10020 | 500 ||1758] sS1440 10920 | 500
1699 S1381 10035 | 613 [|1759 Sz}é‘élag)‘“’ 10035 | 613
1700 S1382 10050 | 500 ||1760[ Dummy17 | -10950 | 500
1701 51383 -10065 | 613

1702 S1384 -10080 | 500

1703 51385 -10095 | 613

1704 51386 10110 | 500

1705 51387 10125 | 613

1706 51388 -10140 | 500

1707 51389 -10155 | 613

1708 S1390 10170 | 500

1709 51391 -10185 | 613

1710 51392 -10200 | 500

1711 51393 10215 | 613

1712 51394 -10230 | 500

1713 51395 -10245 | 613

1714 S1396 10260 | 500

1715 S1397 10275 | 613

1716 51398 -10290 | 500

1717 S1399 -10305 | 613

1718 S1400 -10320 | 500

1719 S1401 -10335 | 613

1720 51402 -10350 | 500

1721 S1403 -10365 | 613

1722 S1404 -10380 | 500

1723 S1405 -10395 | 613

1724 S1406 -10410 | 500

1725 S1407 10425 | 613

1726 51408 -10440_| 500

1727 S1409 -10455 |- 613

1728 S1410 -10470 | 500

1729 51411 -10485 | 613

1730 S1412 -10500 | 500

1731 S1413 710515 | 613

1732 S1414 -10530 | 500

1733 S1415 -10545 | 613

1734 51416 -10560 | 500

1735 S1417 10575 | 613

1736 51418 -10590 | 500

1737 S1419 -10605 | 613

1738 S1420 -10620 | 500

1739 S1421 -10635 | 613

1740 S1422 -10650 | 500
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3.4.1 Bump arrangement
115 1 15 | 15 |
>
o A e B S i
SRS S N O N . DN Y-
1 1
l l
1/0 pins | A ©
(No.313-1760)| & | i | i | i | i if S
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| | | |
2 I A 0 N R I I
| | | S
| | | |
| | | |
| | | | \
- T -1 T T -
1515 | 15 }Bumparea=1425um2
! 50 ! Bump area = 4000 um?
! | | |
| |
/0 pins | |
(No. 1-312) & ! !
o 1 1
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4. Interface

4.1 System interface

DATA SHEET V02

The HX8369-A00 supports DBI (Display Bus Interface) and DPI (Display Pixel
Interface). Where DBI supports (16-/9-/8-bit interface) Parallel Interface (Type A, Type
B) and Serial interface (Type C). The interface mode can be selected by BS3-0 pins
setting as show in Table 4.1.

BS3 | BS2 | BS1 | BSO Interface Display data Display mode
0 0 0 0 DBI TYPE-A 8-bit (CLK-E) GRAM Type 1
0 0 0 1 DBI TYPE-A 9-bit (CLK-E) GRAM Type 1
0 0 1 0 DBI TYPE-A 16-bit (CLK-E) GRAM Type 1
0 0 1 1 DBI TYPE-A 18-bit (CLK-E) GRAM Type 1
0 1 0 0 DBI TYPE-B 8-bit GRAM Type 1
0 1 0 1 DBI TYPE-B 9-hit GRAM Type 1
0 1 1 0 DBI TYPE-B 16-hit GRAM Type 1
0 1 1 1 DBI TYPE-B 18-hit GRAM Type 1
1 0 0 0 - - -

1 0 0 1 - - -
1 0 1 0 DBI TYPE-B 24-hit GRAM Type 1
1 1 0 0 - - -
1 1 0 1 DPI / DBI TYPE-COption'1 DPI/ GRAM Type 3
1 1 1 0 DPI / DBI TYPE-C Option 2 DPI/ GRAM Type 3
1 1 1 1 DPI / DBI TYPE-=C Option 3 DPI / GRAM Type 3

Himax Confidential
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed
in whole or in part without prior written permission of Himax.

Table 4.1/ Interface selection

The HX8369-A00 includes an_index register (IR), which is stored the index data of
internal control register-and GRAM. When DCX="L", the command via DBI interface
write into register. When-DCX="H", GRAM data via R2Ch register can be written
through data bus: When‘the datais written into the GRAM from the MPU, it is first
written into the -write-data latch' and then automatically written into the GRAM by
internal operation. Data is-read through the read-data latch when reading from the
GRAM.

When data is read from the GRAM to the MPU, it is first read from GRAM to the
read-data latch and then data is read to MPU through the read-data latch in next read
operation. Therefore, the read data in data bus in first read operation is invalid, and
the read data in data bus in second and the following read operation is valid.
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Interface RDX E WRX DCX DCX SCL D23-DO0 or other input pin
DB23-DBO0: 24-bit data bus
DB21-DB16, DB13-DBS,
DBI Type C 3-wire serial DB5-DBO0: 18-bit data bus
interface + DPI interface Unused Unused SCL |DB21-DB17, DB13-DBS,
DB5-DB1: 16-bit data bus
SDI/SDO
. DB23-DB8: Unused,
DBI Type A 8-bit parallel E RW DCX DB7-DBO: 82bit data bus
. DB23-DB9: Unused,
DBI Type A 9-bit parallel E RW DCX DBS-DBO’ 9-bit data bus
. DB23-DB16: Unused,
DBI Type A 16-bit parallel E RW DCX DB15-DB0:16-bit data bus
. DB23-DB18: Unused,
DBI Type A 18-bit parallel E RW DCX DB17-DBO: 18-bit data bus
DB23-DBO0: 24-bit data bus
DB21-DB16, DB13-DBS,
DBI Type C 4-wire serial DB5-DB0:18-bit data bus
interface + DPI interface Unused DCX SCL.“|bB21-DPB17, DB13-DBS,
DB5-DB1:16-bit data bus
SDI/SDO
. DB23=DB8: Unused,
DBI Type B 8-bit parallel RDX WRX DCX D7-DO-8-bit data bus
. DB23-DB9: Unused,
DBI Type B 9-bit parallel RDX WRX DCX DBS-DBO: 9-bit data bus
. DB23-DB16: Unused,
DBI Type B 16-bit parallel RDX WRX DCX DB15-DBO: 16-bit data bus
. DB23-DB18: Unused,
DBI Type B 18-bit parallel RDX WRX DCX DB17-DBO: 18-bit data bus
DBI Type B 24-bit parallel RDX WRX DCX DB23-DBO0: 24-bit data bus

Table 4.2: Pinconnection based.on different interf ace
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4.1.1 DBI-A/ DBI-B interface

The selection of DBI interface is by BS3 pin. When this pin is low state (VSSD), the
interface is use DBI system. And use BS2 to BSO pins to selsect DBI interfacr mode.
The parallel interface timing diagram is described in Figure 4.1 to Figure 4.4.

DBI Type A write to register or GRAM-CLK-E mode
: 1 byte command
| 2 byte command n byte command J
K * * 1

E* Index ):( Index X PA ):(Index P X PAn2 X PAn-LX_PAn )'(E
|

RoXE b oY by [y by |y [t v Loy ] v

|
wrx_pcx | | |
DB[17:0], : : |
§§§58}0] X 'ndeX}l< index_X_PA }l< D N —— (PAm X PAn X PAn }l<:

Index : Write command code
PA : Write parameter or GRAM data

Figure 4.1: DBI-A system interface protocol, write to register or GRAM

DBI Type A read from register or GRAM - CLK-E mode

| 1 byte read command
n byte read command

Index X oM X DATA)l< Index X DM >< DATA )C ------------------- :X DATA X DATA X DATA
|

SO

i

cSX !

] 1

DCX_SCL _Il ?
NG T T T T T T e e e

-—— e e - ——— e o —— e —
’>-U<‘

WRX_DCX I ’
1

DB[17:0], !
§§E;5Oi)] ):( index X DM X DATA }|< ndex X oM X DATA )C:X pATA X DATA X DATA }IC
7:0

Index Write command code
PA: Write parameter or GRAM data
DM: Dummy Read

Figure 4.2: DBI-A system interface protocol, read f  rom register or GRAM
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DBI Type B write to register or GRAM

| 1 byte command
2 byte command n byte command

F *
| J
E}f Index )|( index X PA )|< ) NI X Pan2 X Pani X_PAn

—— ——

CSX

DCX_SCL _|:
e S N W Y Y I Y Y Y . YO A A | A

! i I
RDX_E i 1 ]
DB[17:0], | :

! I
BEE;SO]O] ):( Indexj( IndexX PA }( Index X PA 1 ><-_- --------------------- Z-X PAn-2 X PAn-1 X PAn

DB[7:0] 1 '

e

Index Write command code
PA: Write parameter or GRAM data

Figure 4.3: DBI-B system interface protocol, write to-register or GRAM

DBI Type B read from register or GRAM

| 1 byte read command
| n byte read command

|
K *
! | |
@( Index X DM X DATA )|< Index” X DM X DATA)E ------------------- :>( DATA X DATA X DATA )(l P
]

e

CsSX

|
!
|
|
! :
WRX_DCX | A L A !
! | I
| 1
e T LR A LA e LA
DB[17:0], |
DB[15:0], index- ¥ oM Y DATA YV index ¥ DM Y DATA X oo
R )|< ndex- X. DM X DATA}l< Index X DM X DATA)C :>< DATA X DATA X DATA }(l
DB[7:0] Index Write.command code
PA:. Write parameter or GRAM data
DM: Dummy Read
Figure 4.4: DBI-B system interface protocol, read f  rom register or GRAM
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4.1.1.1 24-bit parallel bus system interface

The DBI-B system 24-bit bus parallel data transfer can be used by setting “BS3-0"
pins to “1010”. The Figure 4.5 is the example of interface with 18-bit DBI-A / DBI-B

microcomputer system interface.

MPU »csx HX8369-A00
» DCX_SCL
» RDX_E
» WRX_DCX
< f > DB23 to DBO
24

Figure 4.5 Example of DBI-B system 24-bit parallel.bus interface

There are one type data format to write display data at 24-bit bus Interface. See
Figure 4.6.

16.7M
Color Data
MEMWR
1st write
2nd write

D10’D9’D8’D7’D6|D5|D4|D3|D2|D1|D0 GRAM Write

D11

DCX | D23 | D22 | D21 | D20 | D19 | D18 ‘ D17 ’ D16 ’ D15 ’ D14 ’ D13 ’ D12

AM Write command code -
R17[R16 [R15 [R14[R13[R12[ R11[R10[G17[G16 [ G15[ G14 [G13[ G12[ G11[G10[ B17 [B16 [ B15[ B14 [B13 [ B12[ B11[B10 | 1st pixel (R1/G1/B1)
R27 | R26 [R15 [R24 [R23 [R22| R21 [ R20 [ G17 [ G26 | G25 [ G24 [ G23] G22 [ G21] G20 | B27 [ B26 | B25 [ B24 [ B23 | B22 [ B21 [ B20 | 2nd pixel (R2/G2/B2)

oo

24-bit

R1 | G1 | B1|R2|G2|B2|R3|G3| B3

Figure 4.6:~ Write-data for RGB 8-8-8 (16.7M colours) bit Input  in 24-bit parallel interface
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DATA SHEET V02

4.1.1.2 18-bit parallel bus system interface

The DBI-A system 18-bit bus parallel data transfer can be used by setting “BS3-0" pins
to “0011”. And the DBI-B system 18-bit bus parallel data transfer can be used by setting
“BS3-0"pins to “0111”. The Figure 4.7 is the example of interface with 18-bit DBI-A /
DBI-B microcomputer system interface.

MPU »CsX HX8369-A00
» DCX_SCL
» RDX_E
» WRX_DCX
< / > DB17 to DBO
18

Figure 4.7: Example of DBI-A- / DBI-B system 18-bit /parallel'bus interface

There are three types data format to write display data at 18-bit bus.Interface. See
Figure 4.8 to Figure 4.10. Under this type, the data format can select as 16-/ 18-/
24-bit by register R3Ah. (set_pixel_format)

05k Solor| bex | p17 [ D16 | D15 [ D14 D13 [ D12 | D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write
MEMWR 0 GRAM Write command code -
1st write 1 x | x |R14[R13[R12[R11[R10[G15[ G14 [ G13[G12[G11[G10[ B14 [B13[B12[B11 [B10| 1st pixel (R1/G1/B1)
2nd write 1 x | x |R24|R23[R22[R21|R20[G25] G24 | 273| G22| G21 | G20 | B24 [ B23 | B22 | B21 | B20 | 2nd pixel (R2/G2/B2)
16-bit 16-bit
Look-Up Table for 65k Color data mapping (16-bit to 24-bit)
24-bit 24-bit
GRAM
| | | I | I I I | |
R1 |Gl |B1|R2|G2|{B2]|R3|G3|B3
____I | | | | | | | | T
Figure4.8: Write data for RGB 5-6-5 (65k colours) bit input in 18-bit parallel interface
26233?;'” DCX [D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write
MEMWR 0 GRAM Write command code -
1st write 1 |R15[R14[R13[R12[R11[R10[ G15[G14 | G13[ G12] G11[ G10 [ B15 [ B14 | B13 [ B12 | B11 [ B10 | 1st pixel (R1/G1/B1)
2nd write 1 | R25| R24 | R23 | R22 | R21 | R20 | G25 | G24 | G23 G21| G20 | B25 | B24 | B23 | B22 | B21 | B20 | 2nd pixel (R2/G2/B2)
18-bit 18-bit

Look-Up Table for 262k Color data mapping (18-bit to 24-bit)

24-bit 24-bit

GRAM

R1 | G1 [ B1 | R2 | G2 R3 B3

| | | | | | | |
bit input in 18-bit parallel interface

Figure 4.9: Write data for RGB 6-6-6(262k colours)
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16'73"ag°'°' DCX | p17| p16| D15| D14| D13| D12| D11| D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Wit
MEMWR 0 GRAM Write command code -
1st write 1 R17|R16 |R15]R14 |R13|R12|R11|R10] x | x | GI7| Gb| GH| GH | GB| G| G11 ] G10| 1st pixel (R1/G1/B1)
2nd write 1 |B17|B16[B15[B14 [B13[B12[B11[B10| x | x | R27|R26 | R25 | R24 | R23 | R22 | R21 | R20 X
3rd write 1 |G27|G26[G25|G24 [G23|G22[G21 G20 x | x |B27 | B26 | B25 | B24 | B23 | B22 | B21 | B20 | 2nd pixel (R2/G2/B2)
24-bit 24-bit
GRAM
I I I | | | | | | |
R1 |Gl |B1|R2|G2|B2|R3 |G3| B3
____I I I | | | | | | T
16.7MColor| DCX | 17| 16| D15 | D14| D13| D12| D11| D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO GRAM Write
MEMWR 0 GRAM Write command code -
1st write 1 R17| R16 | R15] R14 | R13| R12| R11|R10| x | x | G17| G16 ]| G15] G14 | G13 | G12 | G11] G10| 1st pixel (R1/G1/B1)
2nd write 1 | B17|B16 | B15 | B14 | B13 | B12 | B11 |B10| x | x |[R2/ | R26 | R | R%4 | R23 | R22| R21 | R20 -
- 0 | The other command -
MEMWR 0 | GRAM Write command code \ -
1st write 1 |[R27|R26[R25 [R24[R23[R22[R21 [R20| x | x |G27|G26|G25]G24[G23]G22 | GR1] G20 | 2nd pixel (R2/G2/B2)
2nd write 1 | B27 | B26 | B25 | B24 [ B23 | Bb2 [ B21 [B20 | x | x |R¥7|R36|R35 |R34 | R33 | R32 | R3N\| R30 -
3rd write 1 G37| G36| G35 | G34|G33 | 9% | G31 | G30| x | x |B37 |B36 | B35 | B34 | B33 | B32 [ B31 \B30 | 3rd pixel (R3/G3/B3)
24-bit 24-bit R27 %R20 will be neglected and are not used
GRAM
| | | | 1 I 1 | | |
R1 |G |B1|R2|G2 | B2 |R3|G3 | B3
____I | | I | | I | I N
Figure 4.10: Write data for RGB 8-8-8 (16.7M colours) bit input  in 18-bit parallel interface
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4.1.1.3 16-bit parallel bus system interface

The DBI-A system 16-bit bus parallel data transfer can be used by setting “BS3-0”
pins to “0010”. And the DBI-B system 16-bit bus parallel data transfer can be used by
setting “BS3-0” pins to “0110”. The Figure 4.11 is the example of interface with 16-bit
DBI-A/ DBI-B microcomputer system interface.

MPU »csx HX8369-A00
» DCX_SCL
> RDX_E
» WRX_DCX
< f > DB15 to.DBO
16

Figure 4.11: Example of DBI-A- / DBI-B system.16-bi..__t-bus interface

There are three types data format to write display. data at 16-bit -bus _Interface. See
Figure 4.12 to Figure 4. 14. Under this type, the .data format-can select as 16- / 18-/

24-bit by register R3Ah. (set_pixel _format)

65'5;2"" pcx | 15| D14 |D13| D12 | D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write
MEMWR GRAM Write command code -
R14 | R13 | R12 | R11 | R10] G15 ] G14 | G13.G12| G11] G10] B14 | B13 | B12 | B11] B10| Tstpixel (R1/G1/BT)

1st write
2nd write

alalo

R24 | R23 | R22 | R21 | R20 | G25 | G24 3| G22| G21 | G20 | B24 | B23 | B22 | B21 | B20 | 2nd pixel (R2/G2/B2)

Look-Up Table for 65k Color data mapping (16-bit to 24-bit)

24-bit 24-bit
GRAM

R1 [ G1|B1|R2 (G2 |B2|R3|G3| B3

Figure 4.12: Write data for RGB 5-6-5 (65k colours)  bit input in 16-bit parallel interface
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262K i
DCX D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 Dé D5 D4 D3 D2 D1 DO GRAM Write
Color Data
MEMWR 0 GRAM Write command code -
1st write 1 R15 | R14 | R13 | R12 | R11 | R10 X X G15 | G14 [ G13 | G12 | G11 | G10 X X 1st pixel (R1/G1/B1)
2nd write 1 B15 | B14 [ B13 | B12 | B11 | B10 X X R25 | R24 | R23 | R22 | R21 | R20 X X -
3rd write 1 G25 | G24 | G23 G#Z G21 | G20 X X B25 | B24 | B23 | B22 | B21 | B20 X X 2nd pixel (R2/G2/B2)
18-bit 18-bit
Look-Up Table for 262k Color data mapping (18-bit to 24-bit)
24-bit 24-bit
GRAM
1 1 1 1 1 1 1 1 1
R1 G1 B1 R2 G2 B2 R3 G3 B3
1 1 1 1 1 1 1 1 1
Figure 4.13: Write data for RGB 6-6-6 (262k colours” )-bit.input in 16-bit parallelinterface
16.7M DCX ‘
D15 | D14 | D13 | D12 (D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO GRAM Write
Color Data
MEMWR 0 GRAM Write command code -
1st write 1 R17 | R16 | R15| R14| R13| R12| R11| R10[ G17 | G16 |G1 5|G1 4 |G1 3|G1 2|G1 1| G10 1st pixel (R1/G1/B1)
2nd write 1 B17| B16| B15| B{4| B13| B12] B11[ Bio]| R27| R26 | R25| R24 | R23| R22| R21| R20 -
3rd write 1 G27| G26 | G25| Gpa | G23| G22| G21| G20 B27| B26 | B2s [ B24 | B23 | B22 | B21| B20| 2nd pixel (R2/G2/B2)
24-bit 24-bit
GRAM
| | | | | | | | | |
R1 | G1 B1 R2 [ G2 | B2 | R3 | G3 | B3

Figure 4.14: Write data for RGB 8-8-8-bit (16.7M co
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4.1.1.4 9-bit parallel bus system interface

The DBI-A system 9-bit bus parallel data transfer can be used by setting “BS3-0" pins
to “0001”. And the DBI-B system 9-bit bus parallel data transfer can be used by
setting “BS3-0” pins to “0101”. The Figure 4.15 is the example of interface with 9-bit
DBI-A/ DBI-B microcomputer system interface.

MPU »csx HX8369-A00
» DCX_SCL
» RDX_E
» WRX_DCX
< /I > DBS8 to' DBO
9

Figure 4.15: Example of DBI-A- / DBI-B- system:9-bi-._t-bus interface

There are three types data format to write display-data at 9-bit bus Interface. See
Figure 4.16 to Figure 4. 18. Under this type,-the data format can-select as 16-/18-/
24-bit by register R3Ah. (set_pixel _format)

653;‘;'” DCX | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write
MEMWR 0 GRAM Write command code

Tst write 1 Xx |R14|RI13|R12|R11|R10| G15]| G14 [ G13 ;

2nd write 1 x |G12|G11|G10|B14 | B13 [ B12 | B11 | B10 | st pixel (R1/G1/B1)
3rd write 1 x | R24 | R23{ R22 | R21 | R20 | G25 | G24 | G23 ;

4th write 1 x | G22 | GZ1| G20 B24 | B23 | B22 | B21 | B20 | 2nd pixel (R2/G2/B2)

16-bit 16-bit

Look-Up Table for 65k Color data mapping ( 16-bit to 24-bit )

24-bit 24-bit
GRAM

R1{G1|B1|R2|G2|B2|R3|G3| B3

Figure 4.16: Write data for RGB 5-6-5(65k colours)  bit input in 9-bit parallel interface
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262;3?;'” DCX | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write
MEMWR 0 GRAM Write command code -
1st write 1 R15|R14 [R13[R12 [ R11 | R10 | G15] G14 | G13 -
2nd write 1 |G12[G11[G10|B15 | B14 | B13 [ B12 | B11 | B10 | 1st pixel (R1/G1/B1)
3rd write 1 R25 | R24 | R23 | R22 | R21 | R20 | G25 | G24 | G23 -
4th write 1 | G22|/G21| G20 | B25 | B24 | B23 | B22 | B21 | B20 | 2nd pixel (R2/G2/B2)

18-bit 18-bit

Look-Up Table for 262k Color data mapping ( 18-bit to 24-bit )

24-bit 24-bit
GRAM

R1 |Gl | Bl |R2|G2|B2]|R3(|G3| B3

Figure 4.17: Write data for RGB 6-6-6-bit (262k col ours).input in 9-bit parallel interface

CO1|S}7D'\2‘ .| DCx | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write
MEMWR 0 GRAM Write command code -

1st write 1 R17 |R16 [ R15 [ R14 | R13 | R12 | R11 | R10| x -

2nd write 1 G17 | G16 | G15| G14 | G13 | G12 [ G11 [ G10| x -

3rd write 1 B17 [ B16 | B15 | B14 | B13 | B12 | B11 | B10 | x 1st pixel (R1/G1/B1)
4th write 1 R27 | R26 [ R25 [ R24 | R23 | R22 | R21 | R20 | «x -

5th write 1 G27 | G26 | G25| G24 | G23 | G22 | G21 [ G20 | «x -

6th write 1 B27 [ B26 | B25 | B24 | B23 | B22 | B21 | B20 | x 2nd pixel (R2/G2/B2)

24-bit 24-bit
GRAM

R1]1G1|B1|R2|G2|B2|R3| G3 | B3

Figure 4.18: Write data for RGB 8-8-8-bit (16.7 M ¢ olours) input in 9-bit parallel interface

Himax Confidential -P.39-

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed
in whole or in part without prior written permission of Himax. October, 2010



i - ”"{} -
-+ HX8369-A00 ~ Himax

480RGBx864dots, TFT Mobile Single Chip Driver —

DATA SHEET V02
4.1.1.5 8-bit parallel bus system interface

The DBI-A system 8-bit bus parallel data transfer can be used by setting “BS3-0" pins
to “0000”. And the DBI-B system 8-bit bus parallel data transfer can be used by
setting “BS3-0” pins to “0100”. The Figure 4.19 is the example of interface with 8-bit
DBI-A/ DBI-B microcomputer system interface.

MPU »csx HX8369-A00
» DCX_SCL
> RDX_E
> WRX_DCX
< / > DB7 to/ DBO
8

Figure 4.19: Example of DBI-A- / DBI-B-system:8-hit.__bus interface

There are three types data format to write display-data at 8-bit bus Interface. See
Figure 4. 20 to Figure 4. 22. Under this type,-the data format can-select as 16-/18-/
24-bit by register R3Ah. (set_pixel _format)

65'5;;"” pcx | b7 | b6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write
MEMWR 0 GRAM Write command code -

Istwite | 1 |R14|[R13|R12 | R11 | R10|G15 ] G14 | G13 .
ondwrite | 1 |G12 | G11]G10 | B14 | B13 | B12 | B11 | B10| 1stpixel (R1/G1/B1)
3rdwite | 1 | R24 | R23 | R22/ R21 | R20 | G25 | G24 | G23 -
Ahwite | 1 | G22|G21| G20 | B24 | B23 | B22 | B21 | B20 | 2nd pixel (R2/G2/B2)

16-bit 16-bit

Look-Up Table for 65k Color data mapping ( 16-bit to 24-bit )

24-bit 24-bit
GRAM

R1 (Gl |B1|R2|G2|B2|R3|G3 | B3

Figure 4.20: Write data for RGB 5-6-5 (65k colours)  bit input in 8-bit parallel interface
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2625‘;;"” Dcx | b7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write

MEMWR 0 GRAM Write command code -

1st write 1 R15|R14 |[R13 |R12[RIT1[R10] x | x -

2nd write 1 |Gi15|G14|GI3[G12[G11|G10| x | x -

3rd write 1 B15 | B14 | B13 | B12 [B11|B10| x | x | 1stpixel (R1/G1/B1)

4th write 1 R25 | H24 |R23 | R22 | R21 | R20| x | x -

5th write 1 | G25 |24 | G23[G22[G21[ G20 x | x -

6th write 1 B25 |/B24 | B23 | B22 | B21 | B20 | x X 2nd pixel (R2/G2/B2)

18-bit 18-bit

Look-Up Table for 262k Color data mapping ( 18-bit to 24-bit )

24-bit 24-bit
GRAM

R1 |Gl | B1 | R2| G2 (B2 | R3] G3 | B3

Figure 4.21: Write data for RGB 6-6-6-bit (262k col = ours) input in-8-bit parallel interface

Collgf[')\{la ta DCX D7 | D6 | D5 | D4 | b3 | D2 | D1 | DO GRAM Write
MEMWR 0 GRAM Write command code -

1st write 1 R17 | R16 | R15 | R14 | R13 | R12 | R11 | R10 -

2nd write 1 G17 | G16 | G15 | G14 | G13 | G12 | G11 | G10 -

3rd write 1 B17 | B16 | B15 | B14 | B13 | B12 | B11 | B10 | 1st pixel (R1/G1/B1)
4th write 1 R27 | R26 | R25 | R24 | R23 | R22 | R21 | R20 -

5th write 1 G27 | G26 | G25 | G24 | G23 | G22 | G21 | G20 -

6th write 1 B27 | B26 | B25 | B24 | B23 | B22 | B21 | B20 | 2nd pixel (R2/G2/B2)

24-bit 24-bit
GRAM

R1{Gl|Bl1|R2|[G2]|B2| R3 | G3 | B3

[ [ [ I I I I I [ [
Figure 4.22: Write data for RGB 8-8-8-hit (16.7 M ¢ olours) input in 8-bit parallel interface
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4.2 Serial data transfer interface  (DBI-C)

The HX8369-A00 supports three type serial data transfer interface, the interface
selection by setting BS3-0 pins. The BS3-0 set “1101” is select 3-wire option 1 serial
bus. The BS3-0 set “1110” is select 3-wire option 2 serial bus. The BS3-0 is set “1111”
when select 4-wire option 3 serial bus.

The 3-wire serial bus is use: chip select line (CSX), serial input/output data (SDI and
SDO) and the serial transfer clock line (DCX_SCL).The 4-wire serial bus is use: chip
select line (CSX), data/command select (WRX_DCX), serial input/output.data (SDI
and SDO) and the serial transfer clock line (DCX_SCL).

4.2.1.1 Serial data write mode

The 3-pin serial data packet contains a control bit D/CX-and-a transmission byte and
in 4-pin serial case, data packet contains just transmission byte and control signal
D/CX is transferred by WRX_DCX pin. If DCX /s-low, the transmission byte is
command byte. If D/CX is high, the transmission byte.is stored into.command register
or GRAM. The MSB is transmitted first. The serial interface isnitialized'when CSX is
high. In this state, SCL clock pulse or serial-input/output data (SDI"and SDO) have no
effect. A falling edge on CSX enables the serial interface ‘and indicates the start of
data transmission. Where 3-wire serial-write format include two types (8-/16-bit) is
according command code.

3-wire serial data stream format-Option 1

Transmission byte (TB) may be a Command or a Data
PN

MSB LSB
[DICX | D7 | D6 | D5 D4 D3] D2]Di[DO0]

[orex ] TB [orox| TB [ orex] B | ————

3-wire serial data stream format-Option 2
Transmission byte UE_)/‘TGY be a Command or a Data

‘MSB LB
[X [ X[ X[ X[ X[ X[ X][DNC[D7|D6[D5[D4]D3[D2[DT[DO0]

l XX [orx | B I XX [orex | B~ |—=———-

4-wire serial data stream format-Option 3

Transmission byte (TB) may be a Command or a Data
e

MSB LSB
[D7][D6 [ D5 D4 [D3[ D2 [ D1 DO]

l B [ B [ T8 ——

Figure 4.23: Serial data stream, write mode
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DBI Type C: Interface protocol-Option 1 (3-wire)
csx |
DCX_SCL I ' l I
s B EXENCYEVENCY D/cx g DEN I E m
Command . Command / parameter

DBI Type C: Interface protocol-Option 2 (3-wire)

csx ]

oS I 5 A A G O O
SDI X x X x X x X x X x X x X x X o XD7XD6XD5XD4XD3XD2XD1><DO><

Command

CSX ' |_

SDI xX X x X X X x X x X X Xchx>KD7>< XDSXD4XD3XD2XD1XDO>K

| Command parameter

DBI Type C: Interface protocol Option 3 (4-wire)

csx [
DCX_SCL

| |
SDI {D7 XD6 X 05 X D4 X bs_X D2 X D1 X DO )'(07 X D6 X D5 X D4 X D3 X D2 X D1 XDO)K
Command parameter

WRX_DCX | I_

Figure 4.24: DBI Type.C:.Serial interface protocol  3-wire/4-wire, write mode
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4.2.1.2 Serial data read mode

The micro-controller first has to send a command and then the following byte is
transmitted in the opposite direction. The 3-wire serial read data format which just
needs 8-bit.

DBI Type C: Interface protocol-Option 1 (3-wire)

o i -

DCX_SCL|I ‘|_||_||_||_||_||_||_||_||—||_||—
D! _Xo):(m)(oe)(os)(m)(m)(oz)(m)(m
|
|
|
I
[

Command

D7 X D6 X056 X D4 X D3 X D2 X D1 X DO

READ DATA

—
|
|
X

e — NN

DBI Type-C Interface Protocol - Option 2 (3 wire)

CsX _I : ’};

e [ g — aninipipinisSpizipteinszdpininininini

D15 D14

D9 D8l | |
SDI XXX ) (_x X_o (o7 X(De D5 (D4 X B3 X D2 X D1 X DO i :
E Command /: :
(D7 X D6 )5 X D4 X D3 }(D2 X D1 X(D0 )
|

y
READ DATA

SDO

DBI Type-C Interface Protocol - Option.3 (4 wire)
I

csx _|! ! I

DCX_SCL . I

WRX?DCX_l: I!
s )I<D7><D6XD5XD1><D3XD2XD1XDO>:
| !
| A

[
Command |
SDO D7 X D6 X D5 X D4 X D3 X D2 X D1 X Do X
K READ DATA '
Figure 4.25: Type C:Serial interface protocol 3-wir  e/4-wire read mode
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If there is a break on data transmission when transmit a command before a whole byte
has been completed, then the display module will have reset the interface such that it
will be ready to receive the same byte re-transmitted when the chip select line (CSX) is
next activated. See the following figure.

o _\ EWVE ____________ \i\ é -t Command /Parameter =/;/
; e e e e e e = = 1 | !
Host SDI m@@m ___________ ! D\CX mﬁmmmmmm
! [}
oI RN .

Figure 4.26: Display module data transfer recovery
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4.2.2 DPI interface (Display Pixel Interface)

The HX8369-A00 uses 16 or 18-bit or 24-bit parallel RGB interface which includes:
HS, VSYNC, DE, PCLK, DB23~DBO0. The interface is active after Power On sequence.
Pixel clock (PCLK) is running all the time without stopping and it is used to entering
HSYNC, VSYNC, DE and DB23~DB0- lines states when there is a rising edge of the
PCLK. The PCLK cannot be used as continue internal clock for other functions of the
display module e.g. Sleep In— mode etc. Vertical synchronization (VSYNC) is used to
tell when there is received a new frame of the display. This is negative.(*-*, “0”, low)
active and its state is read to the display module by a rising edge of the PCLK-line.
Horizontal synchronization (HSYNC) is used to tell when there is.received a new line
of the frame. This is negative (“-“, “0”, low) active and its state is readto the display
module by a rising edge of the PCLK- line. Data enable (DE) is-usedto tell when there
is received RGB information that should be transferred on the display. This is positive
“+” “1”, high) active and its state is read to the display module by a rising edge of the
PCLK-line. DB23~DBO0 (24 bit: R7-R0, G7-G0 and B7-B0;18 bit: R5--R0, G5-G0 and
B5-B0; 16 bit: R4- RO, G5-G0 and B4-B0) are used-to tell'what is-the information of
the image that is transferred on the display (when DE=1"and there.isa rising edge of
PCLK). DB23~DBO0- lines can be set to “0” (low) or“1” (high). These lines are read by
a rising edge of the PCLK-line.

The pixel clock cycle is described in the-following figure.

PCLK

DB237DB0

HSYNC
VSYNC
DE

Note: PCLK is an unsynchronized signal (It can be stopped).
Figure 4.27: PCLK cycle
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4.2.2.1 General timing diagram
Vertical Sync.
...... 0 1
\svne Invisble Image
Y = Timing information what is not possible to see on the display
""" = Blanking Time
VBP
DE = 0 (Low)
.......... Display Area
(VAdr + HAdr) — period
when valid display data are
VAdr transferred from host to
display module
DE = 1 (High)
VFP
............ 1 _
Horizontal Sync. 0 I_’
© Hsync © pBP HAdr L HFP_
HP.
Figure 4.28: General timing.diagram
| 1 Frame |
|- l =;
| |
| 1 I |
: : vBR. -k 480 :
P
Panel 1 | f |
Display | ! Display Area |
|

VSYNC |'|_ ]

HsYNC 11T g
|
|
I

DE
PCLK
HSYNC _ 1 I L
poL mﬂ_r\_r\_m—\_hILerm
DE |
DB23~DB0 ( D1 X D2 Xpa7s X D479 X D480

Figure 4.29: DPI (480RGB x 864) timing diagram

The image information must be correct on the display, when the timings are in range
on the interface. However, the image information can be incorrect on the display,
when timings are out of the range on the interface (Out of the range timings cannot
cause any damage on the display module or it cannot cause any damage on the host
side). The correct image information must be displayed automatically (by the display
module) on the next frame (vertical sync.), when there is returned from out of the
range to in range interface timings.
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The DPI interface includes two types which are 16-/18-/24-bit data format by register

3Ah (set_pixel_format) to select.

DPI interface displaying moving pictures can be selected to rewrite into the GRAM or
not through GRAM. The selection is set by register DM[1:0] and RM.

RM The bit is used to select an interface for the Frame Memory access operation.
The Frame Memory is accessed only via the interface defined by RM bit. Because the
interface can be selected separately from display operation mode, writing-data to the
Frame Memory is possible via system interface when RM = 0, even in'the DPI display

operation.

RM setting is enabled from the next frame. Wait 1 frame to transfer-data after setting.

RM Interface for RAM access
0 DBl'Interface (CPU)
1 DRl Interface (RGB)

DM[1:0] The bit is used to select display operation mede. The setting allows switching
between display operation in synchronization-with internal oscillation clock, VSYNC,

or DPI signal.

Note that switching between VSYNC and DRI operation'is prohibited.

DM 1 D

0

Display Mode

Internal oscillation clock

DPI signal (VSYNC+HSYNC)

VSYNC signal,only

Rlrlolo]Z
Rlolk|lo]Z

RGB data bypass GRAM mode

Operation Mode

Frame Memory Access
Setting (RM)

Display Operation Mode
(DM[1:0])

Internal clock operation

MPU interface

Internal clock operation

displaying moving pictures)

(displaying still.pictures) (RM=0) (DM[1:0]=00)

RGB interface.; capture mode 1 RGB interface RGB interface : VS & HS

(displaying moving pictures) (RM=1) (DM[1:0]=01)

l(qrgvailt?;erfsiﬁle :i(ftifégr\?vr??l(e)de 2 MPU interface RGB interface : VS & HS
g suip (RM=0) (DM[1:0]=01)

RGB interface : through mode
(displaying moving pictures)

Bypass frame memory

RGB interface : VS & HS
(DM[1:0]=11)

Internal clock operation
RGB data format

RGB interface
(RM=1)

Internal clock operation
(DM[1:0]=00)

Note: RGB interface capture mode is only for 24-hit
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4.2.2.2 16-bit / pixel color order on the DPI I/F

RESX
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J I S I Sy IO O S OO

DB23 X X
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DB22

>
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>< >
>< >

DB21,R4
DB20,R3
DB19,R2
DB18,R1
DB17,R0O

DB16

>

DB15

> <
> > X<

DB14

>< o< <
> >

DB13,G5
DB12,G4
DB11,G3
DB10,G2

DB9,G1
DB8,GO0

DB7

>ﬁ><
< ><

DB6

S5
S S

DB5,B4
DB4,B3

DB3;B2
DB2,B1
DB1,B0O

pBo < X X

><
><

163|TSX165|TS>S1‘SBIT85&

NS

NN

NN\

NS

[ 16-bit to 24-bit data mapping (65K Color)

24BITS

DATA SHEET V02

Note: The data order is shown as follows, MSB=DBZS;, LSB=DBO .and picture data is MSB=Bit5, LSB=Bit0 for
Green data and MSB=Bit4, LSB=Bit0 for Red and Blue data. Un-used pin DB23, DB22, DB16, DB15, DB14,

DB7, DB6 and DBO are set to open.

Figure 4.30: 16-bit / pixel 65K colours order on th
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4.2.2.3 18-bit / pixel color order on the DPI I/F

RESX
VS
HS

J N S N S B Sy O IO
pB23 X

DB22

NS

> X
> X
> X

><
o/

DB21,R5

DB20,R4
DB19,R3
DB18,R2
DB17,R1

DB16,R0

DB15

>
O

> X
> X
> >

>
\/

DB14<
DB13,G5

DB12,G4

DB11,G3
DB10,G2

DB9,G1
DB8,GO0

DB7

>
>
><
><
N

>
>
><
><
N

DB6
DB5,B5
DB4,B4

DB3,B3

DB2,B2

DB1,B1

DBO0,BO

18BITS 18BITS

Note: The Data order is shown as follows, MSB = DB23, LSB = DBO and Picture Data is MSB = Bit5, LSB = BitO for
Red, Green and Blue data. Un-used pin DB23, DB22, DB15, DB14, DB7 and DB6 are set to open.

Figure 4.31: 18-bit / pixel: 262k colours order on  the DPI I/F
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4.2.2.4 24-bit / pixel color order on the RGB I/F

RESX

VS

HS

R N B . O IO

DB23,R7

DB22,R6
DB21,R5
DB20,R4
DB19,R3
DB18,R2
DB17,R1
DB16,R0

DB15,G7

DB14,G6
DB13,G5

DB12,G4
DB11,G3

DB10,G2
DB9,G1
DB8,G0

DB7,R7.

DB6,R6
DB5,B5
DB4,B4
DB3,B3
DB2,B2
DB1,B1

DBO0,BO

24BITS

DATA SHEET V02

Note: The Data order is shown as follows, MSB = DB23, LSB = DBO0 and Picture Data is MSB = Bit7, LSB = BitO for
Red, Green and Blue data.
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480RGBx864dots, TFT Mobile Single Chip Driver .
DATA SHEET V02

5. Function Description
5.1 Display data GRAM

HX8369-A00 support the display data RAM that stores display dots and consists of
9,953,280 bits (480x864x24 bits). There is no restriction on access to the RAM even
when the display data on the same address is loaded to DAC There will be no
abnormal visible effect on the display when there is a simultaneous Panel Read and
Interface Read or Write to the same location of the Frame Memory.

5.2 Address counter (AC)

The HX8369-A00 contains an address counter (AC) which ~assigns address for
writing/reading pixel data to/from GRAM. The address pointers set the position of
GRAM whose addresses range:

RES SEL2 |RES SEL1 | RES SELO | MV | Xrange Y range Panel resolution
° ° 0 3 Oar5d- | 0-803C. | < 480RGBX864 dot
° ° ! 9 0-A79d. | 06530 | 480RGBX854 dot
° ! 9 9 Oear8e 01999 | 480RGBXB00 dot
° ! ! 0 | Onasdc. | 06390 | 480RGBX640 dot
' ° 0 2. 0-859c. | 9-699¢ | 360 RGBX640 dot
- ° ! S OearBe. | 2719 | 480RGBX720 dot

Table 5.1: Addresses counter range

Every time when-a pixel data is written into the GRAM, the X address or Y address of
AC will be -automatically increased by 1 (or decreased by 1), which is decided by the
register.(MV, MX and MY bit) setting.

To simplify the address control of GRAM access, the window address function allows
for writing data only to a window area of GRAM specified by registers. After data is
written to the GRAM, the AC will be increased or decreased within setting window
address-range which is specified by the Column address register (start: SC, end: EC)
or the Row address register (start: SP, end: EP). Therefore, the data can be written
consecutively without thinking a data wrap by those bit function.
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5.3 Source, gate and memory map
5.3.1 480RGB x 864 resolution
R36h: B5=0
| souceout | s1 | s2| s3| sa | s5| s6 | -—- [s1435] s1436] 51437 S1438] 51439 S1440
AW AL _ AW \ 3 A _AY A Y AA _ AW A ¥ A _ AV |
o ™ I o O 1 o ™ Il o = I -
@ o3 5] ¥ o 5] P o= 5] p
RA T - ’ \‘n e o ’ \\. T e ’ ‘\‘ T ,»" ’ “‘\. SA
my=0] my=1| | .~ ™ pd S N yd Lo ML=0 | ML=1
0 863 | RO70| GO7-q BO7o0| R170| G170 B17-0 --- | R4787o| G47870] B47870f R47970] G47970| (B479 7] 0 863
1 862 - 1 862
2 861 --- 2 861
3 | 860 - 3 | 860
4 | 859 - 4 | 859
5 | 858 --- 5 | 858
6 857 - 6 857
7 856 -=- 7 856
8 855 - 8 855
9 | 854 - 9 | 854
856 | 7 -— | 856 | 7
857 | & - 857 5
858 | 5 — 858 5
859 | 4 == 859 4
860 | 3 — 860 3
861 2 --- 861 2
862 | 1 -- 862 1
863 0 - 863 0
ca [MX=0 0 1 --- 478 479
MX=1 479 478 - 1 0
Note:RA=Row.Address
CA=Colum Address
SA=Scan Address
MX=Colum address direction parameter
MY=Row address direction parameter
ML=Scan direction parameter
RGB=Red,Green and Blue pixel position change
Table 5.2: Memory map of 480RGB x 864 resolution
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5.3.2 480RGB x 854 resolution
R36h: B5=0
| souceout | s1 | s2 | s3| sa | s5| s6 | -—- [s1435] s1436] 51437 S1438] S1439] S1440
AY AL _ AW A AW A Y AA_ AW A¥E, A _ AV |
o ™ I o Il o ™ 1l o = I -
@ o3 a ¥ o o] P o= 5] p
RA T o~ ’ \‘~. o - ’ \\. T e g T e ’ \‘\ SA
my=0] my=1| | .~ ™ pd S N yd L. | M=o [ ML=
0 853 | RO70| GO7-q BO7o0| R170| G170 B17-0 === | R4787.0| G47870] B4787.q R47970] G4797. B4797- 0 853
1 852 - 1 852
2 851 --- 2 851
3 | 850 - 3 | 850
4 | 849 - 4 | 849
5 | 848 --- 5 | 848
6 847 - 6 847
7 846 - 7 846
8 | 845 --- 8 | 845
9 | 844 - 9 | 844
g6 | 7 — | 846 | 7
847 | & - 847 5
848 | 5 --- 848 5
849 | 4 - 849 4
850 | 3 - 850 3
851 2 NG 851 2
852 | 1 =-- 852 1
853 0 — 853 0
ca [MX=0 0 1 - 478 479
MX=1 479 478 - 1 0
Note:RA=Row Address
CA=Colum Address
SA=Scan Address
MX=Colum address direction parameter
MY=Row address direction parameter
ML=Scan direction parameter
RGB=Red,Green and Blue pixel position change
Table 5.3: Memory map of 480RGB x 854 resolution
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5.3.3 480RGB x 800 resolution
R36h: B5=0
[ sourceout | s1 | s2 | s3] sa | s5| s6 | -— |s1435] s1436] 51437 s1438] S1439] S1440
A i___‘ AL = fnﬁ i y W’A,i y i.\ AA - ¥ [ 4 i_\ = ~ |
RA : A g T g e g SA
MY=0| My=1| | .- ™. 7 ~L e ™~ e ™. M=o [mL=1
0 799 | RO70| GO7-q BO70| R170| G170 B17-0 === | R4787o| G47870] B4787o R47970] G4797-of B4797- 0 799
1 798 - 1 798
2 797 i 2 797
3 796 - 3 796
4 795 - 4 795
5 794 - 5 794
6 793 - 6 793
7 792 - 7 792
8 791 — 8 791
9 790 --- 9 790
792 | 7 WY ) 792 7
793 6 7 793 6
794 5 - 794 5
795 4 - 795 4
796 3 - 796 3
797 2 - 797 2
798 1 == 798 1
799 0 —— 799 0
oA [Mx=0 0 1 - 478 479
MX=1 479 478 --- 1 0
Note:RA=Row Address
CA=Colum Address
SA=Scan"Address
MX=Colum address direction parameter
MY=Row address direction parameter
ML=Scan direction parameter
RGB=Red,Green and Blue pixel position change
Table 5.4: Memory map of 480RGB x 800 resolution
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5.3.4 480RGB x 640 resolution
R36h: B5=0
| souceout | s1 | s2| s3| sa | s5| s6 | -—- [s1435] s1436] 51437 S1438] 51439 S1440
AY AL _ AW A AW A Y AA_ AW A¥E, A _ AV |
o i g e 1o 2 i a 2 T
G ;,;'2 o b 3 o T o B3
RA T o~ ’ \‘~. o - ’ \\. T e g T e ’ \‘\ SA
my=0] my=1| | .~ ™ pd S N yd L. | M=o [ ML=
0 639 | RO70| GO7-0 BO70| R17:0| G170f B170 === | R4787o| G47870 B4787q R47970] G4797o B4797- 0 639
1 638 -—- 1 638
2 | 37 -—- 2 | 637
3 | 636 - 3 | 636
4 | 635 --- 4 | 635
5 | 634 --- 5 | 634
6 | 633 - 6 | 633
7 | 832 --—- 7 | 632
g | 631 --- s | 631
9 | 630 - 9 | .30
632 | 7 - ' 632 | 7
633 | & - 633 5
634 | 5 --- 634 5
635 | 4 - 635 4
636 | 3 --—- 636 3
637 | 2 --- 637 2
638 | 1 - 638 1
639 | 0 - 639 | 0
ca [MX=0 0 1 - 478 479
MX=1 479 478 - 1 0
Note:RA=Row Address
CA=Colum Address
SA=Scan Address
MX=Colum address direction parameter
MY=Row address direction parameter
ML=Scan direction parameter
RGB=Red,Green and Blue pixel position change
Table 5.5: Memory map of 480RGB x 640 resolution
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5.3.5 360RGB x 640 resolution
R36h: B5=0
| sourceout | s1| s2 | s3 | sa | s5 | s6 | -— [s1435] s1436] 51437] 51438] S1439] S1440
AYw AL _ AW ¥ A _ AV A¥_ AKX _ AW A¥F — AV |
RA : A g T g R g SA
MY=0| My=1| | .- . e h e ™. e ™ .| ML=0 | ML=1
0 639 | RO70| GO7-9 BO70| R170| G170 B170 === | R35879 G35870 B35870 R35970 G35970 B3597) 0 639
1 638 -—- 1 638
2 637 -—- 2 637
3 636 --- 3 636
4 635 - 4 635
5 634 -—- 5 634
6 633 --- 6 633
7 632 --- 7 632
8 631 - 3 631
9 630 --- 9 630
632 7 Ay ) 632 7
633 6 - 633 6
634 5 -—- 634 5
635 4 --- 635 4
636 3 --- 636 3
637 2 N 637 2
638 1 = 638 1
639 | 0 o 639 0
oA [Mx=0 0 1 - 358 359
MX=1 359 358 --- 1 0
Note:RA=Row Address
CA=Colum Address
SA=Scan"Address
MX=Colum address direction parameter
MY=Row address direction parameter
ML=Scan direction parameter
RGB=Red,Green and Blue pixel position change
Table 5.6: Memory map of 360RGB x640 resolution
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5.3.6 480RGB x 720 resolution
R36h: B5=0
| souceout | s1 | s2| s3| sa | s5| s6 | -—- [s1435] s1436] 51437 S1438] S1439] S1440
AY AL _ AW \3 A AW A X AA_ AW A¥E, A _ AV |
o ély.‘ e A ] }% - ° . “ Iy ° . T
G j,r.:"g o b 3 o T o B3
RA T o~ ’ \‘~. o - ’ \\. T e g T e ’ \‘\ SA
My=o] my=1] | ™. o S ™ 7 L. | M=o [ mL=1
0 719 | RO70| GO7-q BO70| R170| G170 B17-0 === | R4787.0| G47870] B4787.q R47970] G4797. B4797-9 0 719
1 718 - 1 718
2 717 - 2 717
3 | 716 - 3 | 716
4 | 715 - 4 | 715
5 | 714 --- 5 | 714
6 713 - 6 713
7 712 i 7 712
8 | 711 --- 8 | 711
9 | 710 - 9 [ 710
712 | 7 - 712 | 7
713 | & == 713 5
714 | 5 == 714 5
715 | 4 - 715 4
716 | 3 “=- 716 3
717 2 --- 717 2
718 | 1 - 718 1
719 | O NC 719 0
ca [MX=0 0 1 --- 478 479
MX=1 479 478 - 1 0
Note:RA=Row Address
CA=Colum Address
SA=Scan-Address
MX=Colum address direction parameter
MY=Row address direction parameter
ML=Scan direction parameter
RGB=Red,Green and Blue pixel position change
Table 5.7: Memory map of 480RGB x 720 resolution
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5.4 MCU to memory write / read direction
> Data stream from MCU is like
— — /thisfigure
—_—— - "
-— - —>
——— » E

Figure 5.1: MCU to Memory write / read direction

The data is written in the order as illustrated above. The _counter that dictates which
physical memory the data is to be written is controlled by “Memory Access Control”
Command, Bits MY, MX, MV as described below.

Memory Access Control
Row Row
address address
= = = register register
< > <

Virtual to Physical Pointer Translator

Physical Column Pointer

0,0) 479,0)

Physical axes

Physical Row Pointer

(0, 863) (479, 863)
Figure 5.2: MY, MX, MV setting of 480RGB x 864 dot

MV | MX | MY CASET PASET
0 0 0 Direct to Physical Column Pointer Direct to Physical Row Pointer
0 0 1 Direct to Physical Column Pointer VE\)/::ﬁcStéo (863-Physical Row Pointer)
0 1 0 Direct to (479-Physical Column Pointer) | Direct to Physical Row Pointer
0 1 1 Direct to (479-Physical Column Pointer) | Direct to (863-Physical Row Pointer)
1 0 0 Direct to Physical Row Pointer Direct to Physical Column Pointer
1 0 1 Direct to (863-Physical Row Pointer) Direct to Physical Column Pointer
1 1 0 Direct to Physical Row Pointer Direct to (479-Physical Column Pointer)
1 1 1 Direct to (863-Physical Row Pointer) Direct to (479-Physical Column Pointer)
Figure 5.3: MY, MX, MV setting of 480RGB x 864 dot
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The following figure depicts the update method set by MV, MX and MY bit.

. Memory Access
Display Data 3 g ;
Direction Control Image in the Host Image in the Driver (GRAM)
MV | MX | MY
BF-----~+~» H/W Position (0,0 BF-----==—>
PR > R AR >
X,Y address (0,0)
Normal 0 0 0 g
------- =
- __.'______> "“"‘““““"E
JRL A > E
BF-----==~> —
IR TR > -.-,-.7.—.—'——->|£
NN
Y-Mirror 0 0 1
X,Y address (0,0)
it} =» X: CASET. bl >
R »[E Y: RASET B 15 PRI
BF------=~»
SRR < r----- 1B] & XY address (0,0)
= i~ > ol X: CASET
Y: RASET
X-Mirror 0 1 0 F q
et g D vl
R A »[E -E-I""'-_.;-""
BfF----r==~>
BT | (esion 00 B 7o
i sl
-Mirror
Y-Mi 0 1 1
-MIrror X,Y address (0,0)
_______ -=p “-=S-sSre- X: CASET
RN A1 »[E caollll B - Y: RASET
=] e o —
o T i > \M?.E}J . K
L] [}
X'Y X,Y address (0,0) : ) I
1 0 0 " X: CASET uf:I I R
Exchange N V: RASET o i
———-F e - ko 8
"-_.;'_.-.'___>E +v v|LE
BF-—--7-==—> —
L H/W Position (0,0) A A A E
xy | o 0 | - g L
o o
Exchange 1 0 1 F B :I I o
Y-Mirror NY_ ., XY 2dqress 0.0) o L
____.:_-_-‘_'_‘_'» = Y: RASET - i
B—‘_‘_‘_T.‘-‘-T"" H/W Position (0,0) o 1 [Bl-g—— XY address (0,0)
R, > Lo o X: CASET
X-Y o Co Y: RASET
[} [
Exchange 1 1 0 o I I: %
X-Mirror N -‘Iﬁi i i
'h.";"--"-bE E
BfF—--7r=7~> HW Position (0,0) =N N
X-Y ™~ > ‘AJ b i
1 1 [
Exchange Lo L
ang 1] 1|1 L L
X-Mirror N 1 X.Y address (0,0)
I I e I R (PR D, v 1 X: CASET
Y-Mirror | | | | |77 T0 - ';’ H i [Bl. Y: RASET
--------- E
Figure 5.4: Address direction settings
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5.5 Fully display, partial display, vertical scroll ing display

5.5.1 Fully display
Example: (1) 480RGBx864 dot display mode.

(2) NORON (Normal Display Mode On) instruction (R13h).
(3) SC=0x000h, EC=0x1DFh (R2Ah) and SP=0x000h, EP=0x35Fh (R2Bh), ML=0.

000h O 1DEh 1DFh
GRAM DB--DB DB--DB DB--DB DB--DB

23 -0 230 | T 23 -0 23 -0
000h 000000H | 000001H | - 0001DEH | 0001DFH
001h 001000H | 001001H 0011DEH | 0011DFH
002h 002000H | 002001H | --eee- 0021DEH | 0021DFH
003h 003000H | 003001H | --wme- 0031DEH | 0031DEH
004h 004000H | 004001H 0041DEH | _Q041DFH
005h 005000H | 005001H | ---mme- 0051DEH’ | _0051DFH
35Ah 35A000H | 35A001H | - 35AIDEH | 35AIDFH
35Bh 35B000H | 35B001H 35BIDEH | 35BIDFH
35Ch 35C000H | 35C001H 35CIDEH | 35CIDFH
35Dh 35D000H | 35D001H 35DIDEH | 35D1DFH
35Eh 35E000H | 35E001H 35E1DEH.| 35ELDEH
35Fh 35F000H | 35F001H 35F1DEH (| 35F1DFH

Table 5.8: 480RGB x 864 resolution'(SRAM.assignment )

480 columns

o
)

ov oz ¢\

mmi? To0 fotio2 i3 foaios | Toviowiox 200 i01 {02103 io0afosi foviowioxiovioz:
OTh TP 1211314 wix |1y |1z - S0 11 P12 P13 14 WX 1Y |z
120} 21§224%23 2x b2y i2z | 120 §21 {2223 2x j2v i 2z |
3031432 3y {3z ; 130 {31 {32 HES
} |
=] . N
£ I 480 x 864 %2Abit ! g | I
= ! : 2 : 480 x 864 :
2 | Frame memory | § I[l | LCD panel |
"wo | wi wx i wy fwz | Fwoi wi wx iwy iwz |
350h_ (X0 ixiioxe Xw XX EXY Xz | DR > | X0 X1 i X2 XW XX §XY Xz |
ll-:ai.» Y0 PY1iov2ivs YW YX Yy iz o [3BER > voiviiv2ivs YW EYX Yy ivz .
[ ; H i | I i i i 1
CBER > 20 § 21} 22f 28j24 {25 | {aviawiaxizv iz, | > iz zinizuizsi_ jviwixiyiz,
AR _/
——
480 columns
Figure 5.5: 480RGB x 864 resolution
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Example: (1) 480RGBx854 dot display mode.

DATA SHEET V02

(2) NORON (Normal Display Mode On) instruction (R13h).
(3) SC=0x000h, EC=0x1DFh (R2Ah) and SP=0x000h, EP=0x355h (R2Bh), ML=0.

000h Eo 1DEh 1DFh
DB---DB DB---DB DB---DB DB---DB
GRAM | | T |
23 -0 23 -0 23 -0 23 -0
000h 000000H | 000001H [ --------- 0001DEH | 0001DFH
001h 001000H | 001001H | --mmmr 0011DEH | 0011DFH
002h 002000H | 002001H | --mmoer 0021DEH | 0021DFH
003h 003000H | 003001H 0031DEH | 0031DFH
004h 004000H | 004001H | - 0041DEH | 0041DFH
005h 005000H | 005001H | —wmom 0051DEH | 0051DFH
350h 350000H | 350001H | --mmomr 3501DEH | .3501DFH
351h 351000H | 351001H | -wmmoe 3511DEH || 3511DFH
352h 352000H | 352001H | - 3521DEH_| 3521DFH
353h 353000H | 353001H 3531DEH | 3531DFH
354h 354000H | 354001H | --mecms 3541DEH | 3541DFH
355h 355000H | 355001H | -iwee- 3551DEH | 3551DFH

Table 5.9: 480RGB x 854 resolution. (SRAM assignment )

480 columns

3 AL S

A
mmi? o0 o1 102 {03 foafos | Toviowiox fov oz 1 00 01 {02103 oafo0s ov iowioxiovioz:
0 Yo i 1mi2 1314 WEIX Py 1z - S0 (12 P13 1 14 WA Py Eoaz
|20 21122 |23 2x f2v {2z | 20§21 |22 {23 xiavi ozl
30131432 av {3z 130 {31 {32 EES
} |
o : : : :

o [o2)
£ | 480 x 854 x24bit | £ I 480 x 854 |
5 | Frame memory | § I[l | LCD panel |
wo | w1 wxiwy fwz | Fwoi wi wx fwy (wz |
33> X0 XX xw XX EXY Xz | (3530, > [ X0 i X1 i X2 XW XX P XY §XZ |
Svo fviiov2ivs YW YX P YY vz [35ah > voiviiv2ivs YWivx fvy ivz
Fz0% 211 228 231724 {25 Vizwizxizyizz! Y, [3BE > 20§21 22§ 23}24 |25 vizw izx izv §zz |

—
—
480 columns
Figure 5.6: 480RGB x 854 resolution
Himax Confidential P.62-

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed
in whole or in part without prior written permission of Himax.

October, 2010



++ HX8369-A00

480RGBx864dots, TFT Mobile Single Chip Driver

J:??’/ Himax

Example: (1) 480RGBx800 dot display mode.

(2) NORON (Normal Display Mode On) instruction (R13h).
(3) SC=0x000h, EC=0x1DFh (R2Ah) and SP=0x000h, EP=0x31Fh (R2Bh), ML=0.

DATA SHEET V02

000h 00th | - 1DEh 1DFh
GRAM DB---DB DB--DB | DB---DB DB---DB
23 ---0 23 ---0 23 ---0 23 ---0
000h 000000H 000001H | --—---e- 0001DEH | 0001DFH
001h 001000H 001001H [ - 0011DEH [ O0011DFH
002h 002000H 002001H | ------ 0021DEH | 0021DFH
003h 003000H 003001H | - 0031DEH | 0031DFH
004h 004000H 004001H | - 0041DEH | 0041DFH
005h 005000H 005001H | - 0051DEH | 0051DFH
31Ah 31A000H [ 31A001H [ - 31A1DEH | 31A1DFH
31Bh 31BO00H | 31BO01H [ -------- 31B1DEH | 31B1DFH
31Ch 31C000H [ 31C001H | - 31C1DEH | 31C1DFH
31Dh 31D000H | 31D001H [ --------- 31D1DEH | \31D1DFH
31Eh 31E000H [ 31E001H | - 31E1DEH | 31E1DFH
31Fh 31F000H 31F001H | e 31F1DEH- | 31F1DFH
Table 5.10: 480RGB x 800 resolution' (SRAM assignmen _1)
480 columns
2 A g
L &y _ 284
i 00 01:02 :03 ;04 055 10V i OW; OX i 0Y ; 0Z | \ : 00 : 01 02 ;03 04 055 0oV : OW; 0X : 0OY OZi
01h .10 11112 13 14 Wi IX 11y 12 :10 1 12 13 14 Wi 1X 1y 1z
120 2112223 2X 2y 2z | 120 3§21 i22 {23 2x iav i 2z |
;30 31: 32 3y 132 | i30 31 32 3y SZ;
% | 480 x 800 x24bit | é I 480 x 800 |
§ : Frame memory g > 3 . LCD panel :
! : \ ! !
iWO wi wxwywzi Fwot wi wxvaZi
3Dh_ > X0 i X1} X2 Xw i XX P XY EXZ | | X0i X1 i x2 XW XX XY EXZ |
L Y0 Y1 Y21iY3 YW YXiYYivz G :YO Y1iY2:Y3 YW PYX PYY iYZ !
Lwinieinin s/ iwixiyiz; ) minjiziniuisl iniwixixiz;
— _

Himax Confidential

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

480 columns

Figure 5.7: 480RGB x 800 resolution

in whole or in part without prior written permission of Himax.

-P.63-

October, 2010



++ HX8369-A00

480RGBx864dots, TFT Mobile Single Chip Driver

J:??’/ Himax

Example: (1) 480RGBx640 dot display mode.

(2) NORON (Normal Display Mode On) instruction (R13h).
(3) SC=0x000h, EC=0x1DFh (R2Ah) and SP=0x000h, EP=0x27Fh (R2Bh), ML=0.

000h 001h | --m-mee- 1DEh 1DFh
GRAM DB---DB DB---DB DB---DB DB---DB

23 -0 23---0 | T 23 -0 23 --0
000h 000000H 000001H | --=------ 0001DEH 0001DFH
001h 001000H 001001H | --==----- 0011DEH 0011DFH
002h 002000H 002001H |  --=------ 0021DEH 0021DFH
003h 003000H 003001H | --------- 0031DEH 0031DFH
004h 004000H 004001H | --------- 0041DEH 0041DFH
005h 005000H 005001H | --------- 0051DEH 0051DFH
27Ah 27A000H 27A001H | --=------ 27A1DEH 27A1DFH
27Bh 27B000H 27B001IH |  ------e-- 27B1DEH 27B1DFH
27Ch 27C000H 27C001H | -=-me---- 27C1DEH 27C1DFH
27Dh 27D000H 27D001H | -=--m--- 27D1DEH 27D1DFH
27Eh 27E000H 27EO001IH | --------- 27E1DEH 27E1DFH
27Fh 27F000H 27F001H |  -----m--- 27F1DEH 27F1DFH

Table 5.11: 480RGB x 640 resolution'(SRAM assignmen

480 columns

2 A ]

m:m? 100 i 0130203 i04}05 fov iowiox ioyioz .

01h Tiodi iz ie i wioax iy iz '

120§ 21§22 {23 2x 2y 2z |

©30f 31432 3y isz

= !

o . .

2 . [

El [ 480 x 640 x24bit !

2 N Frame memory .
3

| |

lwo i wi wxiwy fwz |

27Dh X0 ix1ioxe xw i xXx i xy ixz |

27ER tYo iv1iov2ivs YWiyxivyivz .

! 20 i z1% z2i 731274 1 75 vigwizxizvizz !

— _
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o0 fo1 o2 ios i osfos i foviowiox{ovioz:
I |
D10 P11 P12 13 ) 14 SRR
120 i21 {22 {23 2x iavi ozl
130 131 i3 3y i3z
| |
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i LCD panel |
!WO w1 wx fwy fwz |
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Figure 5.8 480RGB x 640 resolution
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Example: (1) 360RGBx640 dot display mode.
(2) NORON (Normal Display Mode On) instruction (R13h).
(3) SC=0x000h, EC=0x167h (R2Ah) and SP=0x000h, EP=0x27Fh (R2Bh), ML=0.

000h 001h | - 166h 167h
GRAM DB---DB DB---DB DB---DB DB---DB

23 -0 230 | 23 ---0 23 ---0
000h 000000H 000001H | --------- 000166H 000167H
001h 001000H 001001H | --------- 001166H 001167H
002h 002000H 002001H |  --------- 002166H 002167H
003h 003000H 003001H | --------- 003166H 003167H
004h 004000H 004001H | --------- 004166H 004167H
005h 005000H 005001H | --------- 005166H 005167H
27Ah 27A000H 27A001H | --------- 27A166H 27A167H
27Bh 27B000H 27B001IH |  ------e-- 27B166H 27B167H
27Ch 27C000H 27C001H |  ---=----- 27C166H 27C167H
27Dh 27D000H 27D001H | -=--m---- 27D166H 27D167H
27Eh 27E000H 27EQ01IH |  ------e-- 27E166H 27E167H
27Fh 27F000H 27F001H |  ------== 27F166H 27F167H

Table 5.12: 360RGB x 640 resolution (SRAM.assignmen )

360 columns

oy S——

o0 P 01102 03 foafos | Toviowlox ov oz i\ 00 01 {02103 i oafosi foviowiox{ovioz:
Troiri2 i3 i1 WX Ay |1z - D0 P11 P12 13 ) 14 WX Y Az
|20 F 2112223 X iy oz | |20 {21 i22 |23 xiavioazl
301 31§32 av jaz 130 131 132 av i3z
} l
2 : : A :
= I 360 x 640 x24bit | S I I
= I : - : 360 x 640
§< I Frame memory | > § I[l | LCD panel |
I'wo | wi wx i wy jwz | Fwoi wi o oy w1
Toh > X0 § X1 | X2 XW XX L XY §XZ | (X0 x1ix XW § XX §XY EXZ |
Y0 PY1 i oY2iv3 YW YX vy tYzZ oo R ERIERZERE YW PYX PYY {YZ .
Fz20f 211 228 mizaizs i fzvigwizxizvizz | J Pooiznininia 75 fzvizwizx izy | zz!
. _
—
360 columns
Figure 5.9: 360RGB x 640 resolution
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Example: (1) 480RGBx720 dot display mode.

(2) NORON (Normal Display Mode On) instruction (R13h).
(3) SC=0x000h, EC=0x1DFh (R2Ah) and SP=0x000h, EP=0x2CFh (R2Bh), ML=0.

DATA SHEET V02

000h 00lh | ---ee- 1DEh 1DFh
GRAM DB---DB bB--DB | DB---DB DB---DB

23 ---0 23 ---0 23 ---0 23 ---0
000h 000000H 000001H | --------- 0001DEH 0001DFH
001h 001000H 001001H | --------- 0011DEH 0011DFH
002h 002000H 002001H | --------- 0021DEH 0021DFH
003h 003000H 003001H | --------- 0031DEH 0031DFH
004h 004000H 004001H | --------- 0041DEH 0041DFH
005h 005000H 005001H | --------- 0051DEH 0051DFH
2CAh 2CA000H 2CAO001H | --------- 2CA1DEH 2CA1DFH
2CBh 2CBOOCOH 2CBO01H |  --------- 2CB1DEH 2CB1DFH
2CCh 2CCO00H 2CCO0IH |  --------- 2CC1DEH 2CC1DFH
2CDh 2CDO00H 2CDO01IH |  --------- 2CD1DEH 2CD1DFH
2CEh 2CEOO0OH 2CEQOIH | --------- 2CE1DEH 2CE1DFH
2CFh 2CFO00H 2CFO01H |  --------- 2CF1DEH 2CF1DFH
Table 5.13: 480RGB x 720 resolution (SRAM assighmen t)

480 columns
2 A ]

o i gi 488
(D[i» i_OO _01' EZ' E& 0_40_55_ .'07 ‘OVV ‘0; OY_OZ_I \ -I]i»; 00 : 01 02 ;03 04 05; : 0oV : OW; 0X : 0OY OZ;
01h 10 11112 13 14 Wi IX 1 1Y 12 :10 1 12 13 14 Wi 1X 1y 1z

120 2112223 2X f2y 2z | 120 3§21 i22 {23 2x iav i 2z |

; 30 31: 32 3y 132 I | 30 i 31 32 3y 3z I
S | 480 x 720 x24bit | g I 480 x 720 I
§ . Frame memory . > H . LCD panel :

! ! ’ ! !

iWO Wi wxwywzi Fwot wi wxvaZi
2CDI X0 Xt i X Xw i XX P XY EXzZ | X0i X1 i x2 XW XX XY EXZ |
[2CER YO Pyl oy2ivs YW YXEYYivzZ SYoivliveivs YW PYX PYY iYZ ©

i ni el sin s iz iniziniaisl miwixisiz,

— A
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5.5.2 Vertical scrolling display

DATA SHEET V02

The vertical scrolling display is specified by VSCRDEF instruction (R33h) and
VSCRSADD instruction (R37h).

Original

Y

VSA

o

Figure 5.11: Vertical scrolling

Scrolling

v
a

When Vertical Scrolling Definition Parameters (TFA+VSA+BFA)=Panel total scan
lines. In this case, scrolling is applied.as-shown below.

5.5.2.1 Example: 480RGB X 864

When Vertical Scrolling-Definition Parameters (TFA+VSA+BFA)=864. In this case,
scrolling is applied as.shown below.

Example (1) TFA=2, VSA=862, BEA=0 when MADCTL B4=0

— - . . .
o w, -, O
©
= --- -
o 00 [01 |02 |03 |04 05|' ow/|ox [oy |0z m 00 {01402 03 04 {05 ! owf 0X}0Y 0z i G ]
% 10 |11 |12 |13 |14 awlix |1y |1z (jﬁ] 10 {11 {12 {13 | 14 W 1X{1Y {12 @m]
) 20 [21[2223 2X |2y |2z . 30 {31132 33 3X}3Y 137§ \
croll
30 [ 3132 3Y |3Z | pointer | 140 {41 |42 4y {427
= wn
r ' 1\ =03+ |{ | g
Wl o 480 x 864 x24bit ' ! 480 x 864 ' 3
. °
3 Frame memory I LCD panel ; =
= uo {U1 uyYiuz VO {V1 VY {vz > 3
Q
g VO V1 VY {VZ WO {W1 WY{WZ f
wo (W1 WY (wz X0 | X1 v bz %
N
X0 | X1|x2 XX Xy |xz K35DR]  $Y0 {1 Y2 YX |YY 1Yz K35DR] _
] 5
Yo |Y1 | v2|v3 ywlYx Yy | Yz (q.gn 70 {z1}z2 {73 ZWi ZX{ZY {ZZ ‘imgn o
\_{ 20| 21| z2|z3 241251 sz zwW|zx |2v |2z K(38ER] {20 {2122 |23 241255 i2v | 2w} 2x}2v {2z K"35FR

Himax Confidential
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

in whole or in part without prior written permission of Himax.

Figure 5.12: Memory map of vertical scrolling 1

-P.67-

October, 2010



s ’3& -
+ HX8369-A00 —~ Himax

480RGBx864dots, TFT Mobile Single Chip Driver

DATA SHEET V02
Example (2) TFA=2, VSA=860, BFA=2 when MADCTL B4=0

£ i

3 rm-- -
o 00 {01 {02} 03}o04 |05} ow | OX loy }oz m 00 {01 02 {03 }o4 o5} ow }ox {ovy }oz m
- » )
=
e 10 {11 § 12113 f1g w X fy iz m 10§11 12 13 | 14 w X p1y )1z m
[
=
e 20 {21 | 22 | 23 2X |2y | 2z 30 {31 |32 |33 3X |3y |3z \
30 {31} 32 3y | 3z Scol 40 {41} a2 4y | 4z »
pointer 2
=03H °
@ ' 1\ ] =
- o
2 ! 480 x 864 x24bit { ! ' 2
[ ' Frame memory l | 480 x 864 ] °
@ |[| LCD panel >_ "
o uo {ut uy juz Vo { Vi vy vz ®
o
vo | vi v vz wo {wi1 wy | wz 5
@
wo | wi wy |wz X0 { X1 xy | xz 4
vy} ) )
S X0 {x1 | x2 XX I XY | xz m 20 {21 §22 yox tay b2z Waspn
6’ )
3 Yo {vijv2 ] v3 YW L yx |y )z @gﬂ YO { Yl ly2 {Vv3 YW vx|yy | vz & 35En
=
@ ) H
a 20 {z1 | 72} 23 z4J-zs bodtviaw iz fzy 2z m 204z1 fz2zsfza s il tviwlix |zv | zz 35Fh
o b L- )
]
V]
Figure 5.13: Memory'map of vertical scrolling,2
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5.5.2.2 Vertical scroll example

There are 2 types of vertical scrolling, which are determined by the commands
“Vertical Scrolling Definition” (33h) and “Vertical Scrolling Start Address” (37h).

Case 1: TFA + VSA + BFA#864
Do not set TFA + VSA + BFA#864. In that case, unexpected picture will be shown.

Case 2: TFA + VSA + BFA=864 (Scrolling)
Example (1) When TFA=0, VSA=864, BFA=0 and VSCRSADD=40.MADCTL
parameter B4="0"

Memory Physical Axis Physical Line Dis
. play
0,0
(0,0) Pointer A is (0,0)!
/\ CEL
VSGRSADD | 3 >< H

Frame Display
Memaory o defod

Increment
VSCRSADD

PhysicallLine Display
Pointer Axis (0,0)L
[VscrsabbL— /\ @:§\><iﬂ /\

Frame oot Display
Memory

Figure 5.14: Vertical scroll example 1

Example (2) TFA=30, VSA=834, BFA=0 and VSCRSADD =80. MADCTRL parameter B4="1"

Memory Physical Axis PhyS|(.:aI Line -
(0,0) Pointer Display
Axis (0,0)

e | N\ -
T §>E§r><: [ //\\

N

S TFA
Frame
Memory —_— Display
Increment
- - Physical Line
Memory Physical Axis Pointer Display
0,0
©0) Axis (0,0)
N PN
/‘\ $§><: 11/ \
W - =
N
TFA = ST A TFA
Frame Display
Memory
Figure 5.15: Vertical scroll example 2
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5.5.3 Tearing effect output line

The Tearing Effect output line supplies to the MPU a Panel synchronization signal.
This signal can be enabled or disabled by the Tearing Effect Line Off & On commands.
The mode of the Tearing Effect signal is defined by the parameter of the Tearing
Effect Line On command. The signal can be used by the MPU to synchronize Frame
Memory Writing when displaying video images.

Tearing Effect Line Modes

Mode 1, the Tearing Effect Output signal consists of V-Blanking information only:

- tvdI o t\/dh

-

Figure 5.16: Tearing effect output.line—-mode 1

tvdh=The LCD display is not updated from.the.Frame Memory
tvdl=The LCD display is updated from the Frame Memory (except Invisible Line — see below)

Mode 2, the Tearing Effect Output signal consists of V-Blanking and H-Blanking
Information, there is one V-sync.andN H-sync pulses per field.
N: If RES_SEL [2:0] set to = 3'b000, the resolution is 480 RGB X 864, the N=864.

thar

V-Sync

f | I | [ | [ | f |
Invisible Line 1st Line 2nd Line 863th Line 864th Line

Figure 5.17; Tearing effect output line—-mode 2

thdh=The LCD display is not.updated from the Frame Memory
thdl=The LCD.display is updated from the Frame Memory (except Invisible Line — see above)

Bottom
Line f

Top Line ’—‘
2nd Line ’—‘
remocey || L [ 0 0 L 0 LI T

TE (Mode 1) t

vdh

Note: During Sleep In Mode, the Tearing Output Pin is active Low.

Figure 5.18: Tearing effect output line—timing diag  rm
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5.5.3.1 Tearing effect line timing
The Tearing Effect signal is described below:
t\/dl tvdh
! !
T N |
| i
Vertical Timing
i
Horizontal Timing I ﬂ
]
T
thdl thdh
Figure 5.19: Tearing effect output line —tearing ef', _fect line timing
Idle Mode Off (Resolution 480x800 RGB, Frame Rate = 60.5 Hz)

Symbol Parameter Min. Max. Unit
tvd| Vertical Timing Low Duration 15 - ms
tvdh Vertical Timing High Duration 1000 - us
thdl Horizontal Timing-Low Duration 18 - us
thdh Horizontal Timing High-Duration 0.13 500 us

tr Rise time - 15 ns
tf Fall time - 15 ns

Note: The timings in Table 5.13 apply when MADCTL'ML=0.and ML=1

Table5.14: AC characteristics of tearing effect si  gnal

The signal’s rise and fall-times (tf, tr) are stipulated to be equal to or less than 15ns.

tr tf

~ /I 0.8*vDD1 0.8*vDD1

| 0.2*vDD1 0.2*vDD1

Figure 5.20: Tearing effect output line—definition of tf, tr
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The Tearing Effect Output Line is fed back to the MPU and should be used as shown
below to avoid Tearing Effect.

Example 1: MPU write is faster than panel read.

MCU to Memory .
st 864th » Time
TE output signal
»_ Time
Memory to LCD
Time

st 864th

Image on LCD a b c d

Figure 5.21: Tearing effect output line—example 1-(~. ~Timing)

Data write to Frame Memory is now synchronized to the-Panel Scan. It should be
written during the vertical sync pulse of the Tearing Effect Output-Line. This ensures
that data is always written ahead of the panel scan and each Panel Frame refresh has
a complete new image:

Data to be sent

Image onL.CD

Figure 5.22: Tearing effect output line—example 1 (  Image)
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Example 2: MPU write is slower than panel read.

MCU to Memory .
1st 864th > Time
TE output signal
» Time
Memory to LCD
Time

1st i 864th

Image on LCD a b c d e f

Figure 5.23: Tearing effect output line—example 2 (  /Timing)

The MPU to Frame Memory write begins just after Panel. Read has commenced i.e.
after one horizontal sync pulse of the Tearing Effect Output Line. This allows time for
the image to download behind the Panel Read pointer. and finishing-download during
the subsequent Frame before the Read Pointer*catches” the MPUto Frame memory
write position.

Data to be sent

a b c d

Figure 5.24:Tearing-effect output line—example 2 (  Image)
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5.6 Color depth conversion
5.6.1 Color depth conversion Look-up tables
R input (5-bit) | R input (6-bit) R output (8-hit)
16-bit / pixel 18-hit / pixel 24-bit / pixel RGBSET
mode mode mode
Parameter
65,536 262,144 16,777,216

colours colours colours
00000 000000 Ro07 RoosRoos Ro04Ro03R002R001Ro00 1
00001 000001 Ro017R016R015R014R013R012R011R010 2
00010 000010 R027R026R025R024R023R022R021R020 3
00011 000011 Ro37R036R035R034R033R032R031R030 4
00100 000100 Ro047R046R045R044R043R042R041R020 5
00101 000101 Ros57R056R055R054R053R052R051R050 6
00110 000110 Ros7Ro66R065R064R063R062R061R060 7
00111 000111 Ro77R076R075R074R073R072R072R070 8
01000 001000 Ros7RossRossRo84Ros3R0s2R081R080 9
01001 001001 Ro97R096R095R094R093R092R091R090 10
01010 001010 R107R106R105R104R103R102R101R100 11
01011 001011 R117R116R115R114R113R112R111R110 12
01100 001100 R127R126R125R124R123R122R121R120 13
01101 001101 R137R136R135R134R133R132R131R130 14
01110 001110 R147R146R145R144R143R142R121R 140 15
01111 001111 R157R156R155R154R153R152R151R150 16
10000 010000 R167R166R165 R164R163R162R161R160 17
10001 010001 R177R176R175R174R173R172R171R170 18
10010 010010 R1s7R186R185R184R183R182R181R180 19
10011 010011 R197R196R195R194R193R192R191R190 20
10100 010100 R207R206R205R204R203R202R201R 200 21
10101 010101 R217R216R215R214R213R212R211R210 22
10110 010110 R227R226R225R224R223R222R221R 220 23
10111 010111 R237R236R235R231R233R232R231R 230 24
11000 011000 R247R246R245R244R243R242R241R240 25
11001 011001 R257R256R255R 254R 253R 252R 251R 250 26
11010 011010 R267R266R265R264R263R262R261R 260 27
11011 011011 R277R276R275R274R273R272R271R 270 28
11100 011100 R287R286R285R284R283R 282R 281R 280 29
11101 0171101 R297R296R295R294R293R292R291R 290 30
11110 011110 R307R306R305R304R303R302R301R300 31
11111 011111 R317R316R315R314R313R312R311R310 32

Table 5.15: Look-up tables-1
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R input (5-bit) | R input (6-bit) R output (8-bit)
16-bit / pixel 18-bit / pixel 24-bit / pixel RGBSET

mode mode mode A ——
65,536 262,144 16,777,216

colours colours colours

No Input 100000 R327 R326R325 R324R323R322R321R320 33

No Input 100001 R337R336R335R334R333R332R331R330 34
No Input 100010 R347R346R345R344R343R342R341R340 35
No Input 100011 R357R356R355R354R353R352R351R 350 36
No Input 100100 R367R366R365R364R363R362R361R 360 37
No Input 100101 R377R376R375R374R373R372R371R370 38
No Input 100110 R387R38sR385R384R383R382R381R380 39
No Input 100111 R397R396R395R394R393R392R391R 390 40
No Input 101000 R407R406R405R404R403R402R401R 400 41
No Input 101001 R417R416R415R414R413R412R414R410 42
No Input 101010 R427R426R425R424R423R422R421R 420 43
No Input 101011 R437R436R435R434R433R 432R431R 430 44
No Input 101100 R447R446R445R444R443R442R441R 440 45
No Input 101101 R457R456R455R454R 453R452R451R 450 46
No Input 101110 R467R466R465R464R463R462R461R 460 47
No Input 101111 R477R476R475R474R473R472R471R470 48
No Input 110000 R487 RagsR485 R48aR483R482R481R480 49

No Input 110001 R497R496R495R494R493R492R491R 490 50
No Input 110010 R507Rs506R505R504R503R502R501R500 51
No Input 110011 R517Rs516R515R514R513R512R511R510 52
No Input 110100 Rs527Rs526R525R524R523R522R521R520 53
No Input 110101 Rs37Rs536R535R534R533R532R531R530 54
No Input 110110 Rs547Rs546R545R524R543R542R541R540 55
No Input 110111 Rs57Rs56R555R554R553R552R551R550 56
No Input 111000 Rs67Rs66R565R564R563R562R561R560 57
No Input 111001 Rs577Rs576R575R574R573R572R571R570 58
No Input 111010 Rss7Rs86R585R584R583R582R581R580 59
No Input 111011 R597R596R595R594R593R592R591R590 60
No Input 111100 Res07R606R605R604R603R602R601R600 61
No Input 111101 Rs17R616R615R614R613R612R611R610 62
No-Input 111110 Rs27R626R625R624R623R622R621R620 63

No Input 1171111 Re37R636R635R634R633R632R631R630 64

Table 5.16: Look-up tables-2
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480RGBx864dots, TFT Mobile Single Chip Driver .

DATA SHEET V02
G input (5-bit) | G input (6-bit) G output (8-bit)
16-bit / pixel 18-bit / pixel 24-bit / pixel RGBSET

mode mode mode SR
65,536 262,144 16,777,216

colours colours colours

000000 000000 Goo7 GoosGoos Goo4Go03Go02Goo1Gooo 65
000001 000001 G017G016G015G014G013G012Go11Go10 66
000010 000010 G027G026G025G024G023G022G021Go20 67
000011 000011 Go037G036G035G034G033G032G031Go3o 68
000100 000100 G047G046G045G044G043G042Goa1Goao 69
000101 000101 Go57G056G055G054G053G052G051Gos0 70
000110 000110 Go67Go66G065G064G063G062G061G060 71
000111 000111 Go77G076Go75G074G073G072Go71Goro 72
001000 001000 Gos7GossGossGosaGogsGos2Gos1Goso 73
001001 001001 G097G096G095G094G093G092Go91 G090 74
001010 001010 G107G106G105G104G103G 102G 101G 100 75
001011 001011 G117G116G115G114G113G112G111G110 76
001100 001100 G127G126G125G124G123G122G121G120 77
001101 001101 G137G136G1356G134G133G132G131G130 78
001110 001110 G147G146G145G142G143G 142G 141G 140 79
001111 001111 G157G156G155G154G153G 152G 151G150 80
010000 010000 Gie7 G166G165 G164G163G162G 161G 160 81
010001 010001 G177G176G175G174G173G 172G 171G170 82
010010 010010 G187G186G185G184G183G182G181G180 83
010011 010011 G197G196G195G194G193G192G191G190 84
010100 010100 G207G206G205G204G203G202G 201G 200 85
010101 010101 G217G216G215G214G213G212G211G210 86
010110 010110 (G227G226G225G224G223G222G221G220 87
010111 010111 G237G236G235G234G233G232G231G230 88
011000 011000 G247G246G245G 244G 243G 242G 241G 240 89
011001 011001 G257G256G 255G 254G 253G 252G 251G 250 90
011010 011010 G267G266G265G264G263G 262G 261G 260 91
011011 011011 G277G276G275G274G273G272G271G270 92
011100 011100 G287G286G285G 284G 283G 282G 281G 280 93
011101 011101 (5297G296G295G294(G293G 292G 291G 290 94
011110 011110 G307G306G305G304G303G302G301G300 95
011111 011111 G317G316G315G314G313G312G311G310 96

Table 5.17: Look-up tables-3
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DATA SHEET V02
G input (5-bit) | G input (6-bit) G output (8-bit)
16-bit / pixel 18-bit / pixel 24-bit / pixel RGBSET

mode mode mode SR
65,536 262,144 16,777,216

colours colours colours

100000 100000 G327 G326G325 G324G323G322G321G320 97
100001 100001 (G337G336G335G334G333G332G331G330 98
100010 100010 (G347G346G345G344G343G342G341G340 99
100011 100011 G357G356G355G354G353G352G351G350 100
100100 100100 G367G366G365G364G363G362G361G360 101
100101 100101 G377G376G375G374G373G372G371Garo0 102
100110 100110 G387G386G385G384G383G382G381G380 103
100111 100111 (G397G396G395G394G393G392G391G3g0 104
101000 101000 G407G 406G 405G 404G 403G 402G 401G 400 105
101001 101001 G417G416G415G414G413G412G411G410 106
101010 101010 G427G 426G 425G 424G 423G 422G421G 420 107
101011 101011 (G437G436G435G434Ga33G432G431G430 108
101100 101100 G447G 446G 445G 444G 443G 442G 241Ga40 109
101101 101101 G457G 456G 155G 454G 453G 452G 451G 450 110
101110 101110 G467G166G165G 464G 463G 162G 161G 460 111
101111 101111 G477G476Ga75G474G473G472G471Gaz0 112
110000 110000 Gas7 GageGass Gasa(Gas3Gas2G481Gago 113
110001 110001 (G497G196G 495G 494G 493G 492G 291G 490 114
110010 110010 G507G506G505G504G503G502G501G500 115
110011 110011 Gs517G516G515G514G513G512G511G510 116
110100 110100 G527G526G525G524G523G522G521G520 117
110101 110101 G537G536G535G534G533G532G531 G530 118
110110 110110 G547G546G545G544G543G542G541G540 119
110111 110111 Gs57G556G555G554G553G552G551G550 120
111000 111000 Gs67G566G565G564G563G562G561G560 121
111001 111001 Gs577G576G575G574G573G572G571Gs70 122
111010 111010 Gss7G586G585G584G583G582G581G580 123
111011 111011 G597G596G595G594G593G592G591 G590 124
111100 111100 G607G606G605G604G603G602G601 G600 125
111101 111101 G617G616G615G614G613G612G611G610 126
111110 111110 G627G626G625G624G623G622G621G620 127
111111 111111 G637G636G635G634G633G632G631G630 128

Table 5.18: Look-up tables-4
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480RGBx864dots, TFT Mobile Single Chip Driver

DATA SHEET V02
B input (5-bit) B input (6-bit) B output (8-bit)
16-bit / pixel 18-bit / pixel 24-bit / pixel RGBSET
mode mode mode [ —
65,536 262,144 16,777,216
colours colours colours
00000 000000 Boo7 BoosBoos BooaBoosBoo2Boo1Booo 129
00001 000001 Bo17B016B015B014B013B012B011Bo10o 130
00010 000010 Bo27B026B025B024B023B022B021Bo20 131
00011 000011 Bo37B036B035B034B033B032B031Boso 132
00100 000100 Bo47B046B045B044B043B042B041Bo4o 133
00101 000101 Bos7Bo56Bo55B054Bo53B052B051Boso 134
00110 000110 Bos7Bos6Bos5Bos4Bos3Bos2Bos1Boso 135
00111 000111 Bo77Bo76Bo75B074Bo73Bo72Bo71Bo70 136
01000 001000 Bos7BossBossBos4Bos3Bos2Bos1Boeso 137
01001 001001 Bo97B096B095B094B093B092Bag1Bogo 138
01010 001010 B107B106B105B104B103B102B101B100 139
01011 001011 B117B116B115B114B113B112B112B110 140
01100 001100 B127B126B125B124B123B122B121B120 141
01101 001101 B137B136B135B134B133B132B131B130 142
01110 001110 B147B146B145B144B143B142B141B140 143
01111 001111 B157B156B155B154B153B152B151B150 144
10000 010000 B167 B166B165 B164B163B162B161B160 145
10001 010001 B177B176B175B174B173B172B171B170 146
10010 010010 B1s7B1s86B185B1384B1583B152B181B180 147
10011 010011 B197B196B195B194B193B192B191B190 148
10100 010100 B207B206B205B204B203B202B201B200 149
10101 010101 B217B216B215B214B213B212B211B210 150
10110 010110 B227B226B225B224B223B222B221B220 151
10111 010111 B237B236B235B234B233B232B231B230 152
11000 011000 B247B246B245B244B243B242B241B240 153
11001 011001 B257B256B255B254B253B252B251B 250 154
11010 011010 B267B266B265B264B263B262B261B260 155
11011 011011 B277B276B275B274B273B272B271B270 156
11100 011100 B287B286B285B284B283B 282B281B 280 157
11101 011101 B297B296B295B294B293B292B291B290 158
11710 011110 B307B306B305B304B303B302B301B300 159
11111 011111 B317B316B315B314B313B312B311B310 160
Table 5.19: Look-up tables-5
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480RGBx864dots, TFT Mobile Single Chip Driver

DATA SHEET V02
B input (5-bit) B input (6-bit) B output (8-bit)
16-bit / pixel 18-bit / pixel 24-bit / pixel RGBSET

mode mode mode [ —
65,536 262,144 16,777,216

colours colours colours

No Input 100000 B327 B326B325 B324B323B322B321B320 161
No Input 100001 B337B336B335B334B333B332B331B330 162
No Input 100010 B347B346B345B344B343B342B341B340 163
No Input 100011 B357B356B355B354B353B352B351B3s0 164
No Input 100100 B367B366B365B364B363B362B361B360 165
No Input 100101 B377B376B375B374B373B372B371B370 166
No Input 100110 B3s7B3ssB3ssB3s4B3s3B3s2B3s1Baso 167
No Input 100111 B397B396B395B394B393B392B391B390 168
No Input 101000 B407B406B405B404B403B402B401B40o 169
No Input 101001 B417B416B415B414B413B412B411B410 170
No Input 101010 B427B426B425B424B423B422B421B429 171
No Input 101011 B437B436B435B434B433B432B431B430 172
No Input 101100 B447B446B445B444B443B442B441Ba4o 173
No Input 101101 B457B456B455B454B453B452B451B4so 174
No Input 101110 B467B466Ba6sB1s4B 463B462B461B460 175
No Input 101111 B477B476B475B474B473B472B471Ba70 176
No Input 110000 Bas7 BagsBass B4gaBassBas2B4s1Baso 177
No Input 110001 B497B496B 495B494B 493B 492B491B490 178
No Input 110010 Bs07B506B505B504B503B502B501B500 179
No Input 110011 Bs17Bs516B515B514B513B512B511Bs10 180
No Input 110100 Bs27B526B525B524B523B522B521Bs520 181
No Input 110101 Bs37B536B535B534B533B532B531B530 182
No Input 110110 Bs47Bs546B545B524B543B542B541Bs40 183
No Input 110111 Bs57Bs56B555B554B553B552B551B550 184
No Input 111000 Bse67Bs66B565B564B563Bs62Bs561Bs60 185
No Input 111001 Bs77Bs76B575B574Bs573B572Bs571Bs70 186
No Input 111010 Bss7Bss6BsssBss4Bss3Bss2Bss1Bsso 187
No Input 111011 B597B596B595B594B593B592B591B590 188
No Input 111100 Be07B60sB60sB604Be03Be02Bs01Beoo 189
No Input 111101 Be17B616B615B614Bs13B612B611B610 190
Nodnput 111110 Be27B626B625B624B623B622B621B620 191
No.Input 111111 Be37Be36B635B634Be33Be32Be31Be3o 192

Table 5.20: Look-up tables-6
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DATA SHEET V02

5.7 Oscillator

The HX8369-A00 can oscillate an internal R-C oscillator with an internal oscillation
resistor (Rf). The oscillation frequency is changed according to the UADJ[3:0] internal
register. Please refer to OSC control register (RBOh). The default frequency is

15MHz.
RGB Display M
POLK GB Display Mode
Display.
Controller
Internal Display Mode
" 15MHz fosc Frequency S
Oscillator ' - Step up Circuit
UADJ[3:0 Divider2/ —»
Clock [3:0] o o (for VGH,VGL)
PCLK
RGB Display Mode

CABC_PWM_CLK
(for Backlight CABC)

Figure 5.25:OSC aritecture
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5.8 Source driver

DATA SHEET V02

The HX8369-A00 contains a 1440 channels of source driver (normal S1~S1440;
Zig-zag S1~S1441) which is used for driving the source line of TFT LCD panel. The
source driver converts the digital data from GRAM into the analog voltage for 1440
channels and generates corresponding gray scale voltage output, which can realize a
16.7M colors display simultaneously. Since the output circuit of this source driver
incorporates an operational amplifier, a positive and a negative voltage can be
alternately outputted from each channel.
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5.9 LCD power generation scheme

VGH (+14V~ +20V)

VSP, VSPC (4.7V ~ 5.5V)

/\ VSPR(3.5V(VSP-0.5V))

DC/DC
converter

VDD2, VDD3
(2.3V ~ 3.3V)

VDD1 (1.65V ™~ 3.3V) DSI_VCC (1.65V ™~ 3.3V)

N

VREF (1.8V)

VDDD (1.6V ~ 2.0V)
DSI_LDO (1.2V ~ 1.3V)

VSSD,VSSA

DC/DC
converter

VCOM(-2V.~0V)

\ VDDDN (<2.5V) VSNR (-3.5V ~ (VSN+0.5V))
VSN, VSNC
@A7VZIES L

VGL(-7V™~ -13.5V)

Figure 5.26: LCD power generation scheme
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5.10DC/DC converter circuit
5.10.1 Use PFM DC/DC converter

The PFM DC-DC converter generates the high voltage level VSP/VSN required for
source drivers. HX8369-A00 contains sub-circuits of the PFM boost converter,
including a precision 1.8V reference voltage, comparator, PFM controlling logic, and
the output buffer. The boost converter uses a external power transistor to provide
maximum efficiency and to minimize the number of external components. The output
voltage of the boost converter can be set from 4.7 to 5.5 (VSP) and -4.7to -5.5V
(VSN)

PFM
Controller

HX8369-A

Figure 5:27: DC/DC converter circuit (PFM Type C)-P CCS=10
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5.10.2 Use HX5186-A

DATA SHEET V02

The HX5186-A is highly efficient switching voltage generator circuits that generate the
high voltage level VSP/VSN required for source drivers. HX8369-A00 contains
Charge Pump Controller for HX5186-A, including a comparator for VSP/VSN
feedback control. HX5186-A can provide maximum efficiency and use minimum
number of external components. The output voltage of the boost converter can be set
from 4.7 to 5.5 (VSP) and -4.7 to -5.5V (VSN)

VDD3
o
VSPC
Detect VDD3 VDD3
Circuit
Detect VSP el VSP C3Pt—
VSP/VSN VSN L T
Circuit .t .L VSN C3N
VSNCw= T T GND CoP
= = 1] L
v VCSW1, —CTRL_A Con|T
» Control Logic
VeSwe L CTRL B C1P [
VIN C1N J
HX5186-A
Figure 5:28: DC/DC converter circuit (HX5186-A)
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5.11ldle display

The HX8369-A00 supports an idle display mode. The grayscale level to be used is VO
and V64 with R7, G7, B7 decoding, and the other levels (V1-V63) are halted to reduce
power consumption. In idle display mode, the Gamma-micro-adjustment registers are
invalid and only the upper bits of RGB are used for display.

Positive Polarity Register
Graphics
(Input data) G1.VRRO[5:0]
G1-VRP1[5:0]
G1_VRP2[5:0]
G1_VRP3[5:0]
G1_VRP4[5:0]
G1_VRP5[5:0]
G1-PRPO[6:0]
G1_PRP1[6:0]
G1-,CGMPO[1:0] G1_ PKPO[4:0]
G1.CGMP1[1:0] G1_PKP1[4:0]
G1.CGMP2[1:0] G1_PKP2[4:0]
1 1 1 G1_CGMP3[1:0] G1_PKP3[4:0]
G1_CGMP5 G1_CGMP4 G1_PKP4[4:0]

G1_PKP5[4:0]
G1_PKP6[4:0]
A G1_PKP7[4:0]
8- bit Grayscale 8- bit Grayscale| 8-bitG :VOPNON G1_PKP8[4:0]
D/ A Converter D/ A Converter DIA Converter </IPNVIN |~Grayscale
<R> <G> B> - Voltage |«
42 S5PIVZ5EN e Negative Polarity Register
Output Driver| Output Driver Output Driver|
G1_VRNO[5:0]
G1_VRN1[5:0]
G1_VRN2[5:0]
G1_VRN3[5:0]
\4 A L 4 G1_VRN4[5:0]
G1_VRN5[5:0]
G1_PRNO[6:0]
G1_PRN1[6:0]
LCD G1_CGMNO[1:0] G1_PKNO[4:0]

G1_CGMN1[1:0] G1_PKN1[4:0]

G1_CGMN2[1:0] G1_PKN2[4:0]

G1_CGMN3[1:0] G1_PKN3[4:0]

G1_CGMN5 G1_CGMN4  G1_PKN4[4:0]

G1_PKN5[4:0]
G1_PKN6[4:0]
G1_PKN7[4:0]
G1_PKN8[4:0]

Figure 5.29: Idle mode grayscale control
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5.12Gamma characteristic correction function

DATA SHEET V02

The HX8369-A00 incorporates gamma adjustment function for the 16,777,216-color
display (256 grayscale for each R, G, B color). Gamma adjustment operation is
implemented by deciding thel6 grayscale levels firstly in gamma adjustment control
registers to match the LCD panel. Then total 512 grayscale levels are generated in
grayscale voltage generator. These registers are available for both polarities.

Graphics
(Input data)

G1-CGMPO[1:0]
G1_CGMP1[1:0]
G1.CGMP2[1:0]
G1_CGMP3[1:0]

G1_CGMP5 G1_CGMP4 G1_PKP4[4:0]

Positive Polarity Register

G1.VRPO[5:0]
G1.VRP1[5:0]
G1_VRP2[5:0]
G1_VRP3[5:0]
G1_VRP4[5:0]
G1_VRP5[5:0]
G1-PRPO[6:0]
