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1. General Description

This manual describes the Himax's HX8353-C 132RGB*162 dots resolution driving
controller. The HX8353-C(N) is designed to provide a single-chip ‘solution that
combined a gate driver, a source driver, power supply circuit, and internal graphics
RAM for 262,144 colors to drive a TFT panel with 128RGB*160 dots at maximum.

The HX8353-C can be operated in low-voltage (1.65V) condition‘to the interface and
integrated internal boosters that produce the liquid crystalvoltage, breeder resistance
and the voltage follower circuit for liquid crystal driver. In-addition, The HX8353-C also

supports various functions to reduce the power consumption-of a LCD system via
software control.

The HX8353-C is suitable for any small portable battery-driven product and requiring

long-term driving capabilities, such as small PDAs, digital “cellular phones and
bi-directional pagers.
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2. Features

® Single chip solution to drive a TFT panel
® 132RGB x 162-dot graphics display LCD controller/driver and 262,144 TFT colors
@ Support resolution:
¢ 132RGB x 162-dot: Display with 132 x 18-bits x 162 display RAM (S45AP)
¢ 128RGB x 160-dot
m Type 1: Display with 128 x 18-bits x 160 display RAM (S44AP)
m Type 2: Display with 132 x 18-bits x 162 display RAM (S43AP)
¢ 128RGB x 128-dot
® 120RGB x 160-dot
* O6RGB x 68-dot: Display with 96 x 18-bits x 68 display RAM (S31AL)
* 96RGB x 64-dot
® Internal operation circuit of liquid crystal display:
e Source channel: 396¢ch (132RGB)
¢ Gate line: 162 Gate output
® Display mode (Color modes):
¢ Full colors
m 262k colours (18bit 6(R):6(G):6(B))
® Reduce color mode:
m 65k colours(16bit 5(R):6(G):5(B))
m 4Kk colours (12bit' 4(R):4(G):4(B))
m-8 colors(Idle mode on). 8 colors (3 bit binary mode)
@ Internal graphics RAM capacity: 132 x 162 x 18-bit = 0.38M bit:
@ Support interface mode:
¢ |80 System interface: 8-bits / 9-bits / 16-bits / 18bits bus
* m68 System:interface: 8-bits / 9-bits / 16-bits / 18bits bus
e 3W/4W Serial Data Transfer Interface
® Display features
¢ Area scrolling
¢ Partial display mode
e Software programmable color depth mode
® On chip features:
¢ DC/DC converter
e OTP to store initialization register setting

e Oscillator for display clock generation
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e Line inversion, frame inversion
e OTP to store initialization register setting
e Support default value for factory use
® Low-power consumption architecture supports:
¢ [ ogic supply voltage range for VDD to VSSD: 1.65 to 3.3V
¢ Analog supply voltage range for VDDI to VSSA: 2.3 to 3.3V
@ Output voltage range:
e VLCD =4.0to 5.5V
e VCL=-2Vto-3.3V
¢ VREG1OUT = 3.0 to (VLCD-0.5V) (Source output reference voltage range)
e VCOMH = 2.5V to 4.5V (Common electrode output high voltage)
¢ VCOML = -2V to OV (Common electrode output low voltage)
¢ VGH = +9.0 to +16V (Positive Gate output-voltage range)
¢ VGL =-9.0 to -16V (Negative Gate output voltage range)
(note: VDD —VCL = 6V, VGH - VGL = 32V)
® Low power consumption, suitable for battery operated systems
® Suitable for all brand LCM.module
e Command set:
m 128RGB x 160-dot+DMIF-S43AP-J124 but support LUT table
m 132RGB x 162-dot : DMIF-S45AP-J12
m 128RGB x 160-dot : DMIF-S44AP-J12
m 96RGB x68-dot : DMIF-S31AL-J124 but support LUT table
¢ Himax defined’command set
CMOS compatible-inputs
Optimized layout for COG assembly
OTP memory‘to store initialization register settings
Temperature range: -30 ~ 85C

Note: (1) Blank display means: Normal White Display = White, Normal Black Display = Black.
(2) Timing and voltage level specification apply for the complete display module including LCD glass,

Flex cable (FPC) and driver IC. Signal timings and levels are measured on the host interface
connector.
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3. Block Diagram
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Input Parts

Signals

I/O

Pin
Number

Connected
with

Descriptions

P68,
BS2,BS1,BS0O

VSSD/
VDDI

Select the MPU interface mode as listed below

P68

BS2

BS1

BSO

Interface mode

DB pins

0

1

0

0

8-bit bus interface,
80-system,

D17-D8:Unused,
D7-DO0: Data

0

1

0

1

16-bit bus-interface,
80-system,

D17-D16:Unused,
D15-D0: Data

9-hit bus/interface,
80-system,

D17-D9:Unused,
D8-DO0: Data

18-hit.bus interface,
80-system,

D17-D0: Data

8-bit bus interface,
68-system,

D17-D8:Unused,
D7-DO0: Data

16-hit bus interface;
68-system,

D17-D16:Unused,
D15-D0: Data

9-bit.bus interface,
68-system,

D17-D9:Unused,
D8-DO0: Data

1

1

1

1

18-bit bus interface,
68-system,

D17-D0: Data

X

0

X

X

3W/4W Serial interface

D17-D0:Unused
SDA: Data input/output

Note:Must’be’connected to LSSD or VDD1.(latch type)

SPI_SEL

MPU

Interface format select pin (latch type)

SPI_SEL Serial Interface Format Selection

0 3W Serial Interface (default)

1 4W Serial Interface

NCS

MPU

Chip select signal.

Low: chip.can'be accessed,;

High:.chip.cannot be accessed.

Mustbe.connected to VSSD or VDDI if not in use. (latch type)

DNC_SCL

MPU

The signal for command or parameter select under parallel mode(i.e. Not
serial interface):

Low: command. High: parameter.

When under serial interface, it servers as SCL.

If not used, let it open or connected to VDDL1. (latch type)

NRD-E

MPU

180 system: Serves as a read signal and read data at the low level.
M68 system: 0: Read/Write disable, 1: Read/Write enable.
Fix it to VDDI or VSSD level when using serial interface. (latch type)

NWR.RNW

MPU

180 system: Serves as a write signal and writes data at the rising edge.
M68 system: 0: Write, 1: Read.

Fix it to VDDI or VSSD level when using serial interface.

If not used, let it open or connected to VDDL1. (latch type)

EXTC

MPU

Extended command set enable. (Only support Command-Parameter
Interface mode)

Low (VSSD): extended command set is discarded

High (VDDI): extended command set is accepted

If not used, let it open or connected to VSSD.(weak pull low)

STE_SEL

MPU

This Pin is only valid for RSO[2:0]=3'b000.

There is a internal pull-high resistor on this pad. (latch type)

Low (VSSD): Scrolling function enable and TE lines is meet definition of
S45AP (162 lines) > Support document of S45AP.

High (VDDI): Scrolling function disable and TE lines is meet definition of
S43AP (160 lines) > Support document of S43AP.

GC_SEL

MPU

This signal is used to select gamma curve order. (latch type)
Low (VSSD): GCO(1.0), GC1(2.5), GC2(2.2), GC3(1.8)
High (VDDI): GC0(2.2), GC1(1.8), GC2(2.5), GC3(1.0)

LC_SEL1-0

MPU

The selection pins of different liquid crystal type. (latch type)
LC_SEL1 LC_SELO Different liquid crystal type Selection
0 0 LC type 1
0 1 LC type 2
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Input Parts
1 0 LC type 3
1 1 LC type 4
Input Parts
. Pin Connected L
Signals 1/0 Number with Description
Resolution selection pins. RSO[2:0] is used for selecting resolution. If
RSO0 | 1 MPU not used, please let it open. (latch type)
RSO2 | RSO1 | RSO0 Resolution
GRAM resolusion (Size): 132RGBX162
Display resolusion:
RSO1 I 1 MPU 0 0 0 Typel :132RGBx162 (S1~S396 and

G1~G162)>S45AP
Type2 :128RGBx160 (S7~S390 and
G2-G161)>S43AP

GRAMresolusion (Size): 128RGBx128
0 0 1 Display resolusion:
128RGBx128 (S7~S390.and G2~G129)

GRAM resolusion (Size): 120RGBx160
0 1 0 Display resolusion:
120RGBx160 (S7~S366; G2~G161)

GRAMresolusion (Size):128RGBx160

0 1 1 Display resolusion:
RSO2 I 1 S 128RGBx160 (S7~S390 and G2~G161) »>S44AP

GRAM resolusion: 96RGBx68
1 0 0 Display resolusion:
96RGBX68 (S55~S342, G1~G68)

GRAM resolusion: 96RGBx64

1 0 1 Display resolusion:

96RGBx64 (S55~S342, G1~G64)
1 1 0 Setting disable
1 1 1 Setting disable

MPU dr reset Reset pin. Setting this pin low initializes the LSI. Must be reset after

NRESET | 1 Zircuh power is supplied.
Must be connected to VSSD or VDDL. (latch type)
Input pin to'select the logice power. (latch type)
VvDC ENB VSSD-..Enable internal VDDD generator
— VDDl : Disable internal VDDD generator, VDDD should connect to
external 1.65v~1.95v power
Input pin to select the source driver scan direction on panel module.
(1: VDDI, 0: VSSD) (latch type)
Module source output direction
SS PANEL I 1 MPU SS_Panel [ RSO[2:0] RSO[2:0] RSO[2:0] RSO[2:0]
=3b’'011 =3b’010 =3b’001 =3b’000
0 S7 -> S390 S7 -> S366 S7 -> S390 S1 -> S396
1 S390 -> S7 S366 -> S7 S390 -> S7 S396 -> S1
Input pin to select the Gate driver scan direction on panel module.
(1: vDDI, 0: VSSD) (latch type)
Module Gate output direction
GS_PANEL I 1 MPU GS_Panel [ RSO[2:0] RSO[2:0] RSO[2:0] RSO[2:0]
=3b’011 =3b’010 =3b’001 =3b’000
0 G2->G161 | G2->G161 | G2->G129 | G1 -> G162
1 G161 -> G2 G161 -> G2 G129 -> G2 G162 -> G1
Input pin to select the display reversion (1: VDDI, 0: VSSD) (latch type)
REV_Panel Mapping data
REV_PANEL l 1 MPU 0 “0” to minimum pixel vporl)tagge for normal black pane
1 “0” to maximum pixel voltage for normal white pane
Input pin to select the color mapping. (1: VDDI, 0: VSSD) (latch type)
BGR_panel Color mappin
BGR_PANEL | | 1 MPU e et
1 B->G->R
TEST1 | 1 VSSD A test pin. Make sure to fix it to the VSSD level.(weak pull low)
TEST2 | 1 VSSD A test pin. Make sure to fix it to the VSSD level. (weak pull low)
TEST3 | 1 VSSD A test pin. Make sure to fix it to the VSSD level. (weak pull low)
0SC | 1 Open or Oscillator input for test purpose.
Connect to |If not used, please let it open or connected to VSSD. (weak pull low)
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Input Parts
VSSD
Free Running mode (weak pull low)
BURN | 1 MPU If BURN=HIi, this can enable free running mode for burn in test.
The display data alternates between full black and full white independent
of input data in free running mode.
Output Part
Signals I/O NuFr)ll1rl]3er Cowi?ﬁted Description
Output voltages applied to the liquid-crystal.
The shift direction of segment signal outputs is changeable with the SS
bit. For example, if SS=0, DATA\IN-THE ram address “0000” is output
S1~396 (@] 396 LCD from S1.If SS=1, the same data in.the ram address “0000” is output from
S396.
S1,54,57,...display  red. (R),$2,S5,S8,...display green (G),and
S3,S6,S9,...display blue(B) (SS=0, BGR=0).
Output signals from-gate‘lines.
G1~162 (e} 160 LCD VGH: the level to select the gate lines
VGL: the level notto select.the-gate lines
TET The power (supply of .common” voltage \in TFT driving. The voltage
VCOM o 2 e amplitude between VCOMH and VCOML is output. The alternation cycle
can be set by the POL, pin. Connect this pin to the common electrode in
electrode |ty panel.
VCOMH o 1 Sct:‘?;lczltlgg Connect this pin to the capacitor for sftabilliz.ation. This pin indicate§ a high
or oper level of VCOM amplitude generated in driving the VCOM alternation.
Stabilizing When the VF:OM alternation .is Qriven, this pi.n indicateslq onv level of
VCOML o 1 capacitor VCOM-amplitude. Connect this pin to a capacitor for stabilization. When
the, VCOMG~bit. is“low, the VCOML output stops and a capacitor for
Qpen stabilization'is not needed.
Areference voltage for VGAM between VSSD and VGL from the
Stabilizin reference voltage between VDD and VSSD that is generated internally.
. g The factor of step-up can be set through an internal register. Connect a
M ciiotar o 1 cap@ytor capacitor for stabilization. As it is the reference voltage for generating
ey VgoffOUT. Connect to an external power supply lower than VGL, if not
using the adjustment circuit 2. VGAM10UT = 3.0 ~ (VLCD — 0.5)V
Stabilizing An output from the step-up circuitl, of twice the VDD level.
VLCD (¢} 1 \ Connect to a stabilizing capacitor 1uF between VLCD and VSSD.
capacitor || cp=4.0 to 5.5V, Connect to VLCDC.
Stabilizing An output from the step-up circuit2.or -3~-5 time the VDD level.
VGL O 1 . The step-up rate is determined with BT3-0 bits. Connect to a stabilizing
capacitor capacitor 1uF between VSSD and VGL. Min. VGL = -16V
Stabilizing A power supply for the VCOML level.
VCL O 1 . Connect to a stabilizing capacitor 1uF between VSSD and VCL.
capacitor | yc| =y ~ -3.3v
MPU or A frame start pulse output (amplitude: VDDI-VSSD). Use when writing
TE (e} 1 data to RAM in synchronization with FLM. When FLM is not used,
22 disconnect it
VTESTOUT 0] Open Atest pin. Disconnect it.
Stabilizing | A stabilizing capacitor for logic power.
vbDD © 4 capacitor | Connect with the capacitor 1uF.
Reference voltage for power circuit
M 0 1 Open Please open this pads.
An output from the step-up circuit2.or 4~6 time the VDD level.
Stabilizing The step-up rate is determined with BT3-0 bits. Connect to a stabilizing
VGH (e} 1 . capacitor 1uF between VGH and VSSD. Place a Schottky barrier diode
capacitor between VDD and VGH. (See “configuration of the power supply”).
Max. VGH=16V.
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Input/Output Part
. Pin Connected .
Signals I/O Number with Description
Step-up Connect to the step-up capacitors according to the step-up factor. Leave

(L o) /o 2 Capacitor | this pin open if the internal step-up circuit is not used.

C12A,C12B L

C23A, C23B /0 2 Open Dummy pads. Please open this pin.

Connect these pins to the capacitors for the step-up circuit 2. According

C21A, C21B Step-up . g .

C22A. C22B /0 8 Capacitor :ﬁetr:e step-up rate. When not using.the step-up circuit2, disconnect
When it Operates in system interface.mode, This pin (DBO) is used on
bi-directional data bus.

For serial interface, this pin (SDA) is for serial data pin when operate on
DBO_SDA o 1 itz serial data transfer interface mode of Command-parameter Interface

mode. Data would be latched on the rising edge of the SCL signal. Let it
open if this pin is not used.
When Operates in system interface mode, itiis used liked an 18-hit
bi-directional data-bus.
8-bit bus: use DB17-DB10
9-bit bus: use'DB17-DB9
16-bit bus;use DB17-DB10and.DB8-DB1

2l o e bl 18-bitbus; use DB17-DBO
6-bit bus:'use PD17-PD12
16-bitbus: use PD17-PD13 and PD11-PD1
18-bit-bus: . use PD17-PDO
Let.unused data pins open.

DUMMY - 16 Open Dummy pads..Disconnect them.

_ _ ) Dummy pads. Available for measuring the COG contact resistance.
DAL 2 DUMMYR1 and-DUMMYR?2 are short-circuited within the chip.
Power Part
. Pin Connected I

Signals I/0 Number with Description

VDDI P 1 Power supply|Power supply for interface pin. VDDI = 1.65 ~3.3 V.

VSSD P 1 Rower supply| Ground for the logic side. VSSD = 0V
Analog ground. VSSA = 0V. When using the COG method, connect to

VSSA R $ Power supply VSSD on the FPC to prevent noise.

VDD P 1 Power supply| A power supply for the analog circuit. VDD = 2.3 ~ 3.3V
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132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver
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4.2 Pin assignment

t
6158 ¢\ NO.T56

Chip size : 9900um x 670um oo
Including : Seal-ring : 15um*2 s

Scribe line : 40um*2 ]

o W NOgTE
@

Chip thickness : 300 um(typ.) /400 um o
Pad coordinate : PAD center [y
Coordinate Origin : Chip Center =
Au Bump Size =
Bump height tolerance +/- 3um y =
Bump size tolerance: o
Output bump width: 16 +/- 2um L=y
Output bump length: 98 +/- 3um o
Input bump width: 35/40 +/- 3um %
Input bump length: 90 +/- 3um =

Au bump height : 15 um +/- 3um -

Numbers in the figure corresponds.to
pad coordinate numbers .

FACE UP
( Bump View)
HX 8353-C

Pin Assignment

Alignment Mark

Arrangement : Two places =
A1: Coordinate(X,Y ) = ( -4841+.-220 )
A2: Coordinate (X,Y ) =( 4841, -220 ) =

o | s @ noaTs
stes

= o | oot
DBD SOA o DUMMY €/~ NO473
o
oy
Doy
Doy
Uy
o o | o < voarz
Nos7 o o= |

530\ No4ss

~~B000000000000000000000000000300000800000830000006000000006000000000000000000000000000000000000000 gy

p—

D000000000000000000000000000000 -~

s
5
s
s
s
s o | e oz
= o | sw
g =
= =
5 o | ouen
= o | oumw
2 s |«
o 2| o vozer
s
o
cin [
i fo
o
cix[a
o
va|o
vi|s
va|o
var [ &
vai [
var [ &
veows | o
veou: | &
veows | o
veow o
veom [ 2
veom [ o
veou [ 5
veou [ 3
o g oou[s
oumr | o o | aw
57 | e
P o | ooy
~a
.. o DUNY o 136
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-+ HX83953-C

132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

4.3 PAD Coordinate

No. PADNAMY X Y [Bump Sizg IO Pad No. JPADNAMH X Y [Bump Sizg /O Pad No. [PADNAMH X Y [Bump Sizg 1/0 Pad
1 Joummy | -4750 [ 231 [35%90] Inpout 71 |pB13 1150 | 231 [40X90| Input | | 141 [Dummy [ 2550 | 231 | 35X00{ [put
2 10VCC -4700 -231 35X90 | Input 72 |DB12 -1090 =231 | 40X 90 I_n& 142 |Dummy 2600 =231 | 35X90 [ Input
3 [exic 4650 [ -231 [ 35%90 | mmput 73 |oB11 1030 | 231 [40X90| Input | | 143 [Dummy [ 2650 | 231 | 35X00{ lput
4 \/SSD -4600 -231 35X90 | Input 74 |DB10 -970 =231 | 40X 90 I_n& 144 |Dummy 2700 =231 | 35X90 [ Input
5 |gso 4550 | -231 [ 35%90 | mmput 75  |pB9 910 | 231 |40X90| put | | 145 oummy | 2750 | -231 35X 90| Input
6 10VCC -4500 -231 35X90 | Input 76 |DB8 -850 =231 | 40X 90 I_n& 146 |VSSA 2800 =231 | 35X90 [ Input
7 |est 4450 | -231 [ 35%90 | mmput 77 |oB1 790 | 231 | 40X90| It | | 147 |vssa 2850 | -231 | 35%90 [ Input
8 \VSSD -4400 -231 35X 90 Inpm 78 DB3 -730 -231 40X 90 I_HPL 148 |VSSA 2900 -231 35X 90 Input
9 P68 -4350 -231 35X90 | Input 79 |DB5 -670 =231 | 40X 90 Iﬂ& 149 |VCL 2950 =231 ] 35X90 | Output
10 10VCC -4300 -231 35X 90 Inpm 80 DB7 -610 -231 40X 90 I_HPL 150 |vCL 3000 -231 35X 90 Outpm
11 [Dummy -4250 -231 35X90 | Input 81 |TE -550 =231 | 40X 90 Iﬂ& 151 |vVCL 3050 =231 ] 35X90 | Output
12 |VSSD -4200 -231 35X 90 Inpm 82 NRESET -490 -231 40X 90 I_HPL 152 |C21A 3100 -231 35X 90 Input
13 |Dummy -4150 -231 35X90 | Input 83 INCS -430 =231 | 40X 90 Iﬂ& 153 |C21A 3150 =231 ] 35X90 | Input
14 10VCC -4100 -231 35X 90 Inpm 84 DB6 -370 -231 40X 90 I_HPL 154 |C21A 3200 -231 35X 90 Input
15 |BGR_PANH -4050 =231 | 35X90 | Input 85 |DB4 -310 =231 | 40X 90 Iﬂ& 155 |C21B 3250 =231 ] 35X90 | Input
16 |VSSD -4000 -231 35X 90 Inpm 86 DB2 -250 -231 40X 90 I_HPL 156 |C21B 3300 -231 35X 90 Input
17 |SS_PANEL} -3950 -231 35X90 | Input 87 |BS2 -190 =231 | 40X 90 Iﬂ&‘ 157 |C21B 3350 =231 ] 35X90 | Input
18 10VCC -3900 -231 35X 90 Inpm 88 DBO0_SDA -130 -231 40X 90 I_n& 158 |C22A 3400 -231 35X 90 Input
19 |GS_PANEY -3850 =231 | 35X90 | Input 89  |INWR_RNW -70 =231 ] 40X90 ] Tnput 159 |C22A 3450 =231 ] 35X90 | Input

20 |vSSD -3800 -231 35X 90 Inpm 90 Dummy 0 -231 35X 90 I_HPL 160 |C22A 3500 -231 35X 90 Input

21 |VDCENB -3750 -231 35X90 | Input 91  |Dummy 50 -231 35X 90 | Tnput 161 |C22B 3550 =231 ] 35X90 | Input

2 |iovee 3700 | -23t [ 35%90 | Imput 92 |pummy 100 231 | 35X90 [ Input || 162 228 3600 | -231 | 35%90 [ Input

23 |REV_PANH -3650 =231 [ 35X90 | Input 93  |Dummy 150 -231 35X 90 Ig& 163 |C22B 3650 =231 | 35X90 [ Input

24 |vssD 3600 [ -231 [ 35%90 | mmput 94 [15[2] 200 231 135%90 | Sputf 164 c12 3700 | -231 | 35%90 [ Input

25 |Dummy -3550 -231 35X90 | Input 95 |TS[1] 250 -231 35X 90 I_n& 165 |C12A 3750 =231 | 35X90 [ Input

26 10VCC -3500 -231 35X 90 Input 96 |TS[0] 300 -231 35X 90 [2& 166 |C12A 3800 -231 35X 90 Input

27  [TEST3 -3450 -231 35X90 | Input 97 |vSSD 350 -231 35X 90 I_n& 167 |C12B 3850 =231 | 35X90 [ Input

28 |vssD 3400 [ -231 [ 35%90 | mmput 98 |vssb 400 231 | 35X90 [ Input | | 168 |c128 3900 | -231 | 35%90 [ Input

29  |BURN -3350 -231 35X90 | Input 99 |VSSD 450 -231 35X 90 I_HPL 169 |C12B 3950 =231 | 35X90 [ Input

30 |lovcc -3300 -231 35X90 | Input 100 |VSSD 500 -231 35X 90 Iﬂ& 170 |VGL 4000 =231 ] 35X90 | Output

31 LC_SELO -3250 -231 35X 90 Inpm 101 |vSSD 550 -231 35X 90 Iﬂ& 171 |VGL 4050 -231 35X 90 Outpm

32 |vSSD -3200 -231 35X 90 IEPL 102 |VSSD 600 -231 35X 90 Iﬂ& 172 |VGL 4100 =231 ] 35X90 | Output

33 LC_SEL1 -3150 -231 35X 90 Iﬂplﬂ_ 103 |JIovCC 650 -231 35X 90 I_HPL 173 |VGH 4150 -231 35X 90 Outpm

34 |lovcC -3100 -231 35X90 | Input 104 |IOVCC 700 -231 35X 90 Iﬂ& 174 |VGH 4200 =231 ] 35X90 | Output

35 RS02 -3050 -231 35X 90 Inpm 105 |IOVCC 750 -231 35X 90 I_HPL 175 |VGH 4250 -231 35X 90 Outpm

36 |VSSD -3000 -231 35X90 | Input 106 |IOVCC 800 -231 35X 90 Iﬂ& 176  |VCOMH 4300 =231 ] 35X90 | Output

37 RSO1 -2950 -231 35X 90 Inpm 107 |IOVCC 850 -231 35X 90 I_HPL 177 |VCOMH 4350 -231 35X 90 Outpm

38 |lovcC -2900 -231 35X90 | Input 108 |IOvCC 900 -231 35X 90 Iﬂ& 178 |VCOMH 4400 =231 ] 35X90 | Output

39 RSO0 -2850 -231 35X 90 Inpm 109 |vDDD 950 -231 35X 90 Outpm 179 |vCOML 4450 -231 35X 90 Outpm

40 |vSSD -2800 -231 35X 90 f=Input 110 |vDDD 1000 -231 35%90 | Output 180 |VCOML 4500 =231 ] 35X90 | Output

41 Dummy -2750 -231 35X 90 Inpm 111 |vDDD 1050 -231 35X 90 Outpm 181 |vCOML 4550 -231 35X 90 Outpm

42  |GC_SEL -2700 -231 35X90 | Input 112 |Dummy 1100 -231 35%X90 | Input 182 |VCOM 4600 =231 ] 35X90 | Output

43 |sprseL | -2650 | -231 [35%90] Input 113 |Dummy 1150 [ 231 [35%90| Iput | | 183 [vcom 4650 | -231 | 35%90 | Output

44 |lovCC -2600 -231 35X90 | Input 114 |Dummy 1200 -231 35X 90 I_n& 184 |VCOM 4700 =231 | 35X90 | Output

45 [1S[6] 2550 | -231 3590 | dnput 115 |VREF 1250 | =231 | 35%90 | Output 185  [pummy 4750 | -231 | 35%90 | Output

46  |TS[5] -2500 -231 35X90 | Input 116 |VREF 1300 -231 35X90 | Output 186 |DUMMY 4772 110 16X 98 | Output

47 [1s[4] 2450 | -231 [ 35%90 | Tnput 117 |VREF 1350 | =231 | 35%90 | Output 187  |pummy 4756 | 227 | 16%98 | Output

48 |TS[3] -2400 -231 35X90 | Input 118 |TEST2 1400 -231 35X 90 I_n& 188 |G162 4740 110 16 X 98 | Output

49 |TESTL 2350 | -23t [ 35%90 | mmput 119 |viestout| 1450 | 231 |35%90] Output 189 |G160 4724 | 227 | 16%98 | Output
50 |0SC -2300 -231 35X90 | Input 120 |VLCD(DDVY 1500 =231 | 35X90 | Output 190 G158 4708 110 16 X 98 | Output
51 |VCI -2250 -231 35X90 | Input 121 |VLCD(DDV] 1550 =231 | 35X 90| Output 191 G156 4692 227 16X 98 | Output
52 |VCI -2200 -231 35X 90 Inpm 122 |VLCD(DDV] 1600 -231 35X 90 Outpm 192 |G154 4676 110 16X 98 Outpm
53 |vCI -2150 -231 35X90 | Input 123 |VLCD(DDV] 1650 =231 | 35X 90| Output 193 |G152 4660 227 16X 98 | Output
54 |VCI -2100 -231 35X 90 Inpm 124 |VvLCD(DDV] 1700 -231 35X 90 Outpm 194 |G150 4644 110 16X 98 Outpm
55 |vCI -2050 -231 35X90 | Input 125 |VREG1OUT| 1750 -231 35X 90 | Output 195 |G148 4628 227 16X 98 | Output
56 |VCI -2000 -231 35X 90 Inpm 126 |VREG1OUT| 1800 -231 35X 90 Outpm 196 |G146 4612 110 16X 98 Outpm
57  |VSSA -1950 -231 35X90 | Input 127 |VREG1OUT| 1850 -231 35%90 | Output 197 |G144 4596 227 16X 98 | Output
58  |VSSA -1900 -231 35X 90 Inpm 128 |DUMMYR1 1900 -231 35X 90 I_HPL 198 |G142 4580 110 16X 98 Outpm
59  |VSSA -1850 -231 35X90 | Input 129  |DUMMYR2 1950 -231 35X 90 Iﬂ& 199 |G140 4564 227 16X 98 | Output

60 |VSSA -1800 -231 35X 90 Inpm 130 |Ci1A 2000 -231 35X 90 I_HPL 200 |G138 4548 110 16X 98 Outpm

61 |VSSA -1750 -231 35X90 | Input 131 |C11A 2050 -231 35X 90 Iﬂ& 201 |G136 4532 227 16X 98 | Output

62 |VSSA -1700 -231 35X 90 Inpm 132 |Ci1A 2100 -231 35X 90 I_HPL 202 |G134 4516 110 16X 98 Outpm

63 [NRD_E -1630 -231 40X90 | Input 133 |C11A 2150 -231 35%X90 | Input 203 |G132 4500 227 16X 98 | Output

64 DNC_SCL| -1570 -231 40X 90 Inpm 134 |C11B 2200 -231 35X 90 I_HPL 204 |G130 4484 110 16X 98 Outpm

65 |STE_SEL | -1510 -231 40X90 | Input 135 |C11B 2250 -231 35X 90 I_n& 205 |G128 4468 227 16X 98 | Output

66  |VSSD -1450 | 231 [ 40X 90| mmput 136 |ci1B 2300 | 231 [35X90| Inpw | [ 206 G126 4452 | 110 | 16X98 | Output

67 |DB17 -1390 -231 40X90 | Input 137 |Ci1B 2350 -231 35X 90 I_n& 207 |G124 4436 227 16X 98 | Output

68 |pB16 1330 [ 23t [ 40x90 | ot 138 |Dummy 2400 | 231 [35X90| Inpw | [ 208 6122 4420 | 110 | 16%98 | Output

69 |DB15 -1270 -231 40X90 | Input 139 |Dummy 2450 -231 35X 90 I_n& 209 |G120 4404 227 16X 98 | Output

70 [pB14 -1210 | -23t | 40X90] Input 140  |Dummy 2500 | -23t |35X90 | Inpu 210 |G118 4388 | 110 ] 16X98 | Ouput
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No.  PAD NAMH X Y Bump Sizel 10 Pad No. [PAD NAMH X Y [Bump Sizg /O Pad No. [PADNAMH X Y [Bump Sizd 1/O Pad
211 |Gl16 4372 227 16X 98 | Output 281 |S388 3252 227 16X 98 | Output 351 |S318 2132 227 16 X 98 | Output
2 6114 4356 110 [16X98| Qupu | [ 282 |s387 3236 110 | 16X98 | Output 352 |s317 2116 | 110 | 16X98 | Output
213 |G112 4340 227 16X 98 | Output 283 |S386 3220 227 16X 98 | Output 353 |S316 2100 227 16 X 98 | Output
214 6110 4324 110 [16X98| Quput | [ 284 |5385 3204 110 | 16X98 | Output 354 |s315 2084 | 110 | 16%98 | Output
215 |G108 4308 227 16X 98 | Output 285 |S384 3188 227 16X 98 | Output 355 |S314 2068 227 16 X 98 | Output
216 |G106 4292 110 [16X98| Qupu | [ 286 |s383 3172 110 | 16X98 | Output 356 |s313 2052 | 110 | 16X98 | Output
217 |G104 4276 227 16X 98 | Output 287 |S382 3156 227 16X 98 | Output 357 [S312 2036 227 16X 98 | Output
218 |G102 4260 110 16X 98 OM 288 |S381 3140 110 16X 98 | Output 358 [S311 2020 110 16X 98 | Output
219 |G100 4244 227 16X 98 Oulput 289 |S380 3124 227 16X 98 Outpm 359 |S310 2004 227 16X 98 Outpm
220 |G98 4228 110 16X 98 OM 290 |S379 3108 110 16X 98 | Output 360 [S309 1988 110 16X 98 | Output
221 |G96 4212 227 16X 98 Oulput 291 |S378 3092 227 16X 98 Outpm 361 |S308 1972 227 16X 98 Outpm
222 |GY4 4196 110 16X 98 OM 292 |S377 3076 110 16X 98 | Output 362 [S307 1956 110 16X 98 | Output
223 |G92 4180 227 16X 98 Oulput 293 |S376 3060 227 16X 98 Outpm 363 |S306 1940 227 16X 98 Outpm
224 |G90 4164 110 16X 98 OM 294 |S375 3044 110 16X 98 | Output 364 [S305 1924 110 16X 98 | Output
225 |G88 4148 227 16X 98 Oulput 295 |S374 3028 227 16X98 Outpm 365 |S304 1908 227 16X 98 Outpm
226 |G86 4132 110 16X 98 OM 296 |S373 3012 110 16X 98 | Output 366 [S303 1892 110 16X 98 | Output
227 |G84 4116 227 16X 98 Oulput 297 |S372 2996 227 16X98 Outpm 367 |S302 1876 227 16X 98 Outpm
228 |G82 4100 110 16X 98 OM 298 |S371 2980 110 16X 98 | Output 368 [S301 1860 110 16X 98 | Output
229 |G80 4084 227 16X 98 Oulput 299 |S370 2964 227 16X98 Outpm 369 |S300 1844 227 16X 98 Outpm
230 |G78 4068 110 16X 98 | Output 300 |S369 2948 110 16 X938 | Output 370 [S299 1828 110 16X 98 | Output
231 |G76 4052 227 16X 98 Oulput 301 |S368 2932 227 16X98 O‘I.IPL 371 |S298 1812 227 16X98 Outpm
232 |G74 4036 110 16X 98 | Output 302 |S367 2916 110 16 X 98 | Output 372 |S297 1796 110 16 X 98 | Output
233|672 4020 227 ] 16X98 | Oupu | | 303 [s366 2900 227 | 16 %98 [*Output 373 5296 1780 | 227 | 16%98 | Output
234 |G70 4004 110 16X 98 | Output 304 |S365 2884 110 16 X 98 | Output 374 [S295 1764 110 16 X 98 | Output
235 |c68 3988 227 | 16X98 | Oupu | [ 305 [s364 2868 227 | 16X98 | oupul] | 375 5204 1748 | 227 | 16%98 | Output
236 |G66 3972 110 16X 98 | Output 306 |S363 2852 110 16 X 98 OU_I& 376 [S293 1732 110 16 X 98 | Output
237 |c64 3956 227 16X98 | Oupu | [ 307 [s362 2836 227 | 16X98 | Quiput 377 |s292 1716 | 227 | 16%98 | Output
238 |G62 3940 110 16X 98 | Output 308 |S361 2820 110 16 X 98 |~ Output 378 [S291 1700 110 16 X 98 | Output
239|660 3924 227 ] 16X98 | Oupu | [ 309 [s360 2804 227 | 16X98 | Output 379 |s290 1684 | 227 | 16%98 | Output
240 |G58 3908 110 16X 98 Oulput 310 |S359 2788 110 16X 98 Outpm 380 |S289 1668 110 16X 98 Outpm
241  |G56 3892 227 16X 98 OM 311 |S358 2772 227 16 X 98 | Output 381 |S288 1652 227 16X 98 | Output
242 |G54 3876 110 16X 98 Oulput 312 |S357 2756 110 16X 98 Ou_[m 382 |S287 1636 110 16X 98 Outpm
243 |G52 3860 227 16X 98 OM 313 |S356 2740 227 16 X 98 ()u_r& 383 |[S286 1620 227 16X 98 | Output
244 |G50 3844 110 16X 98 Ompu[ 314 |S355 2724 110 16X 98 Outpm 384 |S285 1604 110 16X 98 Outpm
245 |G48 3828 227 16X 98 OM 315 |S354 2708 227 16X 98 | Output 385 |S284 1588 227 16X 98 | Output
246 |G46 3812 110 16X 98 Oulput 316 |S353 2692 110 16X 98 Outpm 386 [S283 1572 110 16X 98 Outpm
247 |G44 3796 227 16X 98 OM 317 |S352 2676 227 16X 98 | Output 387 [S282 1556 227 16X 98 | Output
248 |G42 3780 110 16X 98 Oulput 318 |S351 2660 110 16X98 Outpm 388 |S281 1540 110 16X 98 Outpm
249 G40 3764 227 16X 98 OM 319 S350 2644 227 16X 98 | Output 389 [S280 1524 227 16X 98 | Output
250 |G38 3748 110 16X 98 Oulput 320 |S349 2628 110 16X98 Outpm 390 |S279 1508 110 16X98 Outpm
251 |G36 3732 227 16 X 98 |-Output 321 |S348 2612 227 16X 98 | Output 391 |S278 1492 227 16X 98 | Output
252 |G34 3716 110 16X 98 Outpul 322 |S347 2596 110 16X98 Outpm 392 |S277 1476 110 16X98 Outpm
253 |G32 3700 227 16 X 98 | Output 323 |S346 2580 227 16X 98 | Output 393 |[S276 1460 227 16X 98 | Output
254|630 3684 110 [16X98 | Qupu || 324 |s345 2564 110 | 16X98 | Output 394 |s275 1444 | 110 | 16%98 | Output
255 |G28 3668 227 16X 98 | Output 325 |S344 2548 227 16X 98 | Output 395 |[S274 1428 227 16X 98 | Output
256 |G26 3652 110 [16X98| Quppnt | [ 326 |s343 2532 110 | 16X98 | Output 396 [5273 1412 | 110 | 16%98 | Output
257 |G24 3636 227 16 X 98 | Output 327 |S342 2516 227 16X 98 | Output 397 [S272 1396 227 16 X 98 | Output
258 |22 3620 110 [ 16X98 [\Omput | [ 328 [s341 2500 110 | 16X98 | Output 398 [s271 1380 | 110 | 16%98 | Output
259 |G20 3604 227 16 X 98 |/ Output 329 |S340 2484 227 16X 98 | Output 399 [S270 1364 227 16 X 98 | Output
260 |G18 3588 110 16X 98 OM 330 [S339 2468 110 16 X 98 Qutput 400 |S269 1348 110 16 X 98 Qutput
261 |G16 3572 227 16X 98 Oulput 331 |S338 2452 227 16X 98 Outpm 401 |S268 1332 227 16X98 Outpm
262 |G14 3556 110 16X 98 OM 332 |S337 2436 110 16X 98 | Output 402 |S267 1316 110 16X 98 | Output
263 |G12 3540 227 16X 98 Oulput 333 |S336 2420 227 16X 98 Outpm 403 |S266 1300 227 16X 98 Outpm
264 |G10 3524 110 16X 98 OM 334 |S335 2404 110 16X 98 | Output 404 [S265 1284 110 16X 98 | Output
265 |G8 3508 227 16X 98 Oulput 335 |S334 2388 227 16X 98 Outpm 405 |S264 1268 227 16X 98 Outpm
266 |G6 3492 110 16X 98 OM 336 |S333 2372 110 16X 98 | Output 406 [S263 1252 110 16X 98 | Output
267 |G4 3476 227 16X 98 Oulput 337 |S332 2356 227 16X 98 Outpm 407 |S262 1236 227 16X 98 Outpm
268 |G2 3460 110 16X 98 OM 338 |S331 2340 110 16X 98 | Output 408 [S261 1220 110 16X 98 | Output
269 |DUMMY 3444 227 16X 98 Oulput 339 |S330 2324 227 16X 98 Outpm 409 |S260 1204 227 16X 98 Outpm
270  [DUMMY 3428 110 16X 98 OM 340 |S329 2308 110 16X 98 | Output 410 [S259 1188 110 16X 98 | Output
271 |DUMMY 3412 227 16X 98 Oulput 341 |S328 2292 227 16X98 Outpm 411 |S258 1172 227 16X 98 Outpm
272 |DUMMY 3396 110 16X 98 | Output 342 |S327 2276 110 16X 98 | Output 412 |S257 1156 110 16X 98 | Output
273 |S396 3380 227 16X 98 Oulput 343 |S326 2260 227 16X98 Outpm 413 |S256 1140 227 16X 98 Outpm
274 [S395 3364 110 16X 98 | Output 344 |S325 2244 110 16X 98 | Output 414 |S255 1124 110 16X 98 | Output
275 [5394 3348 227 | 16X98 | Oupu | | 345 [s324 2228 227 | 16X98 | Output 415 |5254 1108 | 227 | 16%98 | Output
276 [S393 3332 110 16X 98 | Output 346 |S323 2212 110 16X 98 | Output 416 [S253 1092 110 16X 98 | Output
277|392 3316 227 ] 16X98 | Oupu | | 347 [s322 2196 227 | 16X98 | Output 417 |s252 1076 | 227 | 16%98 | Output
278 |S391 3300 110 16X 98 | Output 348 |[S321 2180 110 16X 98 | Output 418 |[S251 1060 110 16X 98 | Output
279 [s390 3284 227 ] 16X98 | Oupu | [ 349 [s320 2164 227 | 16X98 | Output 419 |s250 1044 | 227 | 16%98 | Output
280 [S389 3268 110 16X 98 | Output 350 |S319 2148 110 16X 98 | Output 420 [S249 1028 110 16 X 98 | Output
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No. PADNAME X Y [Bump Sizq 1/O Pad No. PADNAMH X Y [Bump Sizd 1O Pad No. [PADNAMH X Y |BumpSizq /O Pad
41 |[s248 1012 | 227 | 16x%8] ouput 491 [s182 -484 | 110 [ 16x98 | ouput 561 |s112 -1604 | 120 | 16X98 | Output
422 |s247 996 110 | 16X98 ] Ouput 492 [s181 -500 [ 227 |16 98] Quput | | s62 [sut -1620 | 227 | 16X98 { Ouput |
423 [s246 980 227 | 16%98 | Ouput 493 [s180 516 | 110 [ 16x98 | ouput 563|110 -1636 | 120 | 16X98 | Output
424 |s245 964 110 | 16X98 ] Ouput 494 [s179 -532 | 207 | 16x98] Qupu | | 564 5109 -1652 | 227 | 16398 { Ouput |
425 [s244 948 227 | 16%98 | Ouput 495 [s178 548 | 110 [ 16x98 | ouput 565 5108 -1668 | 110 | 16X98 | Output
426 |[s243 932 110 | 16X98 ] Ouput 496 |[s177 -s64 | 227 [ 16%98] Quput | | 66 [s107 -1684 | 227 | 16398 { Ouput |
47 |54 916 227 | 16%98 | Ouput 497 |s176 580 | 110 [16x98 | ouput 567 |5106 -1700 | 120 | 16X98 | Output
428 |s241 900 110 | 16X98 | Output 498 [s175 -596 | 227 | 16X98 | Quput | | 568 [s105 1716 | 227 | 16X98 | Ouput |
429 |[s240 884 227 | 16%98 | Ouput 499 [s174 612 | 110 [16x98 | ouput 569 5104 41732 | 110 | 16X9% ] Ouput
430 [s239 868 110 | 16x98] Ougput 500 [s173 -68 | 227 | 16X98 ] Quput | | 570 [s103 -1748 | 227 | 16X98 | Ouput |
431 |[s238 852 227 | 16%98 | Ouput 501 [s172 644 | 110 [ 16x98 | ouput 571 |s102 1764 | 110 | 16X98 | Output
432 |[s237 836 110 | 16x98] Ougput 502 [s171 -660 | 227 | 16X98 | Quput | | 572 [ston -1780 | 227 | 16X98 | Ouput |
433 |[s236 820 227 | 16%98 | Ouput 503 [s170 676 | 110 [ 16x98 | ouput 573|100 1796 | 110 | 16X98 | Output
434 [s235 804 110 | 16x98] Ougput 504 [s169 -692 | 227 | 16X98 | Quput | | 574 [s%9 21812 | 227 | 16X98 | Ouput |
435 [s234 788 227 | 16%98 | Ouput 505 [s168 708 | 110 [ 16x98 | ouput 575|598 -1828 | 110 | 16X98 | Output
436 [5233 772 110 | 16X98 | Output 506 [s167 724 | 227 | 16X98 | Ouput | | 576 [s97 -1844 | 227 | 16X98 | Oupu |
437|523 756 227 | 16%98 | Ouput 507 [s166 740 | 110 [16x98 | ouput 577|596 -1860 | 110 | 16X98 | Output
438 [s231 740 110 | 16X98 | Output 508 [s165 756 | 227 | 16X98 | Quput | | 578 [s95 -1876 | 227 | 16X98 | Ouput |
439 [s230 724 227 | 16%98 | Ouput 509 [s164 772 | 10 [ 16x98 | ouput 579|594 -1892 | 110 | 16X9%8 ] Ouput
440 [5229 708 110 | 16x98 | Oumput 510 [s163 788 | 227 | 16x98 | Ouput 580 593 -1908 | 227 | 16%98 | Ouput
441 [s228 692 227 | 16%98 | Ouput 511 [s162 -804 | 110 [16x98 | ouit 581|592 -1924 | 110 | 16X98 | Output
442 |[s227 676 110 | 16X 98| Output 512 [s161 -80 | 227 | 1698 | Ouput | /| 582 [so1 -1940 | 227 | 16X98 | Output
443 [s226 660 227 | 16%98 | Ouput 513 [s160 -836 [ 110 [ 1698 oupur| | 583 59 -195 | 110 | 16398 { Ouput |
444 [5225 644 110 | 16X 98| Output 514 [s159 852 | 227 | 16%98 | Ouput 584|589 1972 | 227 | 16X98 | Output
445 [s204 628 227 | 16%98 | Ouput 515 [s158 -868 [ 110 [16X98| Oupu [ 585 [s8s -1988 | 110 | 16398 { Ouput |
446 [s223 612 110 | 16X 98| Output 516 [5157 -884 | 227 | 16%98 | Ouput 586|587 2004 | 227 | 16X98 | Output
47 |52 596 227 | 16%98 | Ouput 517 |s156 200 [ 110 [16x98| oupur| | 587 [s86 -2020 | 110 1639 { Ouput |
448 |[s221 580 110 | 16X 98| Output 518 [s155 916 | 227 | 16%98 | ouput 588|585 2036 | 227 | 16X98 | Ouput
449 |[s220 564 227 | 16%98 | Ouput 519 [s154 -932 | 110 [ 1698 |sOupu | [ 589 [see -2052 | 110 | 1639 { Ouput |
450 |[s219 548 110 | 16X98 | Ouput 50 [s153 948 | 227 [ 16%98 | Ouput 590|583 2068 | 227 | 16X98 | Output
451 [s218 532 227 | 16X98 | Output 51 [s152 2064 | 110 | 16X98 | oupu o] 501 [s&2 -2084 | 110 | 16X98 | Ouput |
452 [s217 516 110 | 16X98 | Ouput 522 [s151 980 | 227 [ 16%98 | oupit 592 |s81 2100 | 227 | 16X9% ] Output
453 [s216 500 227 | 1698 | Oumput 523 [s150 -996 | 110 | 16X98 |-Omout [ 593 [s80 2116 | 110 | 16X98 | Ouput |
454 [s215 484 110 | 16X98 | Ouput 524 [s149 1002 | 227 | 16X98 | Ouwipur 594|579 2132 | 227 | 16X9% ] Ouput
455 [s214 468 227 | 16X98 | Oumput 525 [s148 -1028 | 110 [ 16X 98 [‘ouput | [ 595 [s78 2148 | 110 | 16X98 | Ouput |
456 [s213 452 110 | 16X98 | Ouput 526 [5147 -1044 | 227 | 16X98 | Output 59 |57 2164 | 227 | 16X98 | Output
457 |[s212 436 227 | 1698 | ouput 527 [s146 -1060 | 110 [ 16X 98 [ ouput | [ 597 [s76 2180 | 110 | 16X98 | Ouput |
458 [s211 420 110 | 16X 98| Ouiput 528 [s145 1076 | 227 | 16X98 | Output 598|575 2196 | 227 | 16X9% | Output
459 [s210 404 227 | 1698 | Oput 529 [s144 1092 | 110 [ 16X 98 [ Ouput | [ 599 [s74 2212 | 110 [ 16X 98 | Ouput |
460 [S209 388 110 | 16X 98 | Output 530 [s143 1108 | 227 | 16X9%8 | Output 600 |573 2228 | 227 | 16X9% | Output
461 [s208 372 227 | 16X98 | Ouput 531 [s142 1124 | 110 | 16%98 | Ouput 601 |s72 2244 | 110 | 16%98 | Ouput
462 |s207 356 110 | 16x9% [ outot | | 532 [s141 1140 | 227 | 16X98 ] Output 602 |s71 2260 | 227 | 16X98 | Output
463 [s206 340 227 | 16%98 | Oupt 533 [s140 -1156 | 110 | 16X98 | Output 603 |70 2276 | 110 | 16X98 | Output
464 [s205 324 110 | 16X98 | OQuput 534 [s139 4172 | 227 [16X98 | Oupu | [ 604 [s69 2292 | 227 | 16X9% | Ouput |
465  [s204 308 227 | 16%98 | Ouput 535 [s138 -1188 | 110 | 16X 98] Output 605 |68 2308 | 110 | 16X9%8 | Output
466 |S203 292 110 | 16X98 ] Ouput 53 [5137 -1204 | 227 {16%98| Qupu | [ 606 [s67 -2324 | 227 | 16X9% | Ouput |
467 [s202 276 227 | 16%98 | Oupit 537 [s136 1220 | 110 | 16X98 ] Output 607 |66 2340 | 110 ] 16X98 | Output
468 |s201 260 110 | 1698 | outoue 538 [s135 1236 | 227 [16X98 | Oupu | [ 608 |s65 -235 | 227 | 16X98 | Ouput |
469 [s200 244 227 | 16%98 | Output 539 [s134 1252 | 110 | 16X98 ] Output 609 |64 2372 | 110 | 16X9% | Output
470 [s199 228 110 | 16x9% [ Owpw | [ 540 [s133 -1268 | 227 [16X98 | Oupu | [ 610 [s63 -2388 | 227 | 16X98 { Ouput |
471 [oummy | 212 227 | 16%98 | Ouput 541 [s132 1284 | 110 | 16X98 ] Output 611 |s62 2404 | 110 | 16X98 | Output
472 [pummy | 196 110 | 16X98 | Output 542 [s131 1300 | 227 [16x98{ oupu | [ 612 [set -2420 | 227 | 16X98 | Oupu |
473 [pummy | 196 | 110 | 16%98] Ouput 543 [s130 1316 | 110 | 16X9%8 | Output 613|560 2436 | 110 | 16X98 ] Output
474 Joummy | 212 | 227 [ 16x98] Ougput 544 [s129 1332 | 207 [16x98 oupu | [ 614 [s59 2452 | 227 | 16X98 | Oupu |
475 |[s198 228 | 110 | 16%98 | Ouput 545 [s128 -1348 | 110 | 16X9%8 ] Output 615 |s58 2468 | 110 | 16X98 | Output
476 [s197 244 | 227 [ 16x98] Ouput 546 [s127 1364 | 207 [16X98 [ Ouput | [ 616 [s57 2484 | 227 | 16X98 | Ouput |
477 |[s196 260 | 110 | 16%98 | Ouput 547 [s126 -1380 | 110 | 16X98 ] Output 617 |56 2500 | 110 | 16X98 | Output
478 [s195 276 | 227 [ 16x98] Ougput 548 [s125 1396 | 227 [16x98{ oupu | [ 618 [s55 2516 | 227 | 16X98 | Ouput |
479 |[s194 292 | 110 | 16%98 | Ouput 549 [s124 1412 | 110 ] 16X98 ] Output 619 |54 2532 | 110 | 16X9%8 ] Ouput
480 |[s193 308 | 227 [ 16x98] Ougput 550 [s123 1428 | 207 [16X98 oupu | [ 620 [s53 -2548 | 227 | 16X98 | Oupu |
481 [s192 324 | 110 | 16%98 | Ouput 551 [s122 -1444 | 110 ] 16X98 ] Output 621 |s52 2564 | 110 | 16X98 | Output
482 |[s191 340 | 227 [ 16x98] Ougput 552 [s121 -1460 | 227 | 16%98 | Ouput 622 |s51 2580 | 227 | 16%98 | Ouput
483 [s190 -356 | 110 | 16%98 | Ouput 553 [s120 -1476 | 110 | 16X98 | Output 623|550 2596 | 110 | 16X98 | Output
484 [s189 372 | 227 [ 16x98] Ouput 554 [s119 1492 | 227 | 16%98 | Ouput 624|549 2612 | 227 | 16%98 | Ouput
485 |[s188 -388 | 110 | i6%98 | ouput 555 [s118 -1508 | 110 {1698 | Qupu | [ 625 |48 -2628 | 110 | 16398 { Ouput |
486 [s187 404 | 227 | 16%98 | Ouput 556 [s117 -1524 | 227 | 16X98 | Output 626 |547 2644 | 227 | 16X98 | Output
487 |[s186 420 | 110 [i6x98 | ouput 557 [s116 -1540 | 110 [16X98| Qupu | [ 627 54 -2660 | 110 | 1698 { Ouput |
488 [s185 436 | 227 | 16%98 | Ouput 558 [s115 -1556 | 227 | 16X98 | Output 628 |45 2676 | 227 | 16X98 | Output
489 [s184 452 | 110 | i6x%98 | ouput 559 [s114 1572 | 110 [16X98| Qupu | [ 629 [s4 -2692 | 110 | 1639 | Ouput |
490 |[s183 468 | 227 | 16%98 | Ouput 560 [s113 -1588 | 227 | 16X98 | Output 630 [543 2708 | 227 | 16X98 | Ouiput
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No. PADNAMH X Y [Bump Sizd /O Pad No. PADNAMH X Y |Bump Sizd /O Pad No. [PADNAMH X Y [Bump Sizg 1O Pad
631 [s42 2724 110 | 16X 98| Output | 701 |G49 -3844 110 | 16X 98] Output
632 |41 -2740 227 | 16X %8| Output | 702 |G51 -3860 227 | 16X 98 | Output
633 |S40 -2756 110 | 16X 98| Output | 703 [G53 -3876 110 | 16X 98 | Ouiput
634|539 -2772 227 | 16X98 | Output | 704 |G55 -3892 | 227 | 16X 98] Output
635 [S38 -2788 110 | 16X 98| Output | 705 {G57 -3908 110 | 16X 98| Output
636 [S37 -2804 | 227 | 16X 98| Output | 706 {G59 3924 | 227 | 16X 98] Output
637_|S36 -2820 110 | 16X 98| Output | 707 |G61 -3940 110 | 16X 98| Output
638 [S35 -2836 227 | 16X 98| Output | 708 |G63 -3956 227 | 16X 98 | Output
639 [S34 -2852 110 | 16X 98| Output | 709 |G65 -3972 110 ] 16X 98] Output
640 [S33 -2868 227 | 16X 98| Output | 710 _|G67 -3988 227 | 16X 98 | Output
641 [S32 -2884 110 | 16X 98| Output | 711 |G69 -4004 110 | 16X 98 | Ouiput
642 |S31 -2900 227 | 16X 98| Ouiput | 712|671 4020 | 227 | 16X 98] Output
643 |S30 -2916 110 | 16X 98| Ouiput | 713|673 -4036 110 | 16X 98 | Ouiput
644 [S29 -2932 227 | 16X 98| Ouiput | 714|675 4052 | 227 | 16X 98] Output
645 |S28 -2948 110 | 16X 98| Ouiput 715|677 -4068 110 | 16X 98| Output
646  [S27 -2964 227 | 16X 98| Output | 716 |G79 -4084 227 | 16X 98 | Output
647|526 -2980 110 | 16X 98| Output | 717 |G81 -4100 110 | 16X 98 | Output
648 [S25 -2996 227 | 16X 98| Output | 718 |G83 -4116 227 | 16X98 | Output
649 [s24 -3012 110 | 16X 98| Output | 719 [G85 -4132 110 [ 16X 98] Output
650 [S23 -3028 227 | 16X 98| Output | 720 |87 4148 | 227 | 16X 98| Output
651 S22 -3044 110 | 16X 98| Ouiput | 721 |G89 -4164 110 | 16X 98 | Ouiput
652 |S21 -3060 227 | 16X 98| Ouiput | 722 |Go1 4180 | 227 | 16X 98| Output
653|520 -3076 110 | 16X 98| Ouiput | 723|693 -4196 110 ] 16X 98| Output |
654|519 -3092 227 | 16X 98| Output | 724|695 4212 | 227 | 16X 98 | Output |
655 |S18 -3108 110 | 16X 98| Output | 725|697 -4228 110 | 16X 98 | Qutput
656 |S17 -3124 227 | 16X 98| Output | 726 1G99 4244 | 227 | 16X 98| Quput
657|516 -3140 110 | 16X 98| Output | 727 _|G101 -4260 110 | 16X 98| Output
658 [S15 -3156 227 | 16X 98| Output | 728 G103 4276 | 227 | 16X98] Output
659 [S14 -3172 110 | 16X 98| Output | 729 G105 -4292 110 ] 16X 98| Output |
660 |S13 -3188 227 | 16X 98 | Output | 730 [G107 4308 | 227 | 16X 98 | Ouiput |
661 |S12 -3204 110 | 16X 98| Output | 731 G109 -4324 110 1 16X 98 | Quiput
662 |Sit -3220 227 | 16X 98 | Output 732 |Gii1 4340 | 227 | 16X 98| Output
663 |S10 -3236 110 | 16X 98| Output | 733 6113 -4356 110 | 16X 98 | Output
664 |59 -3252 227 | 16X 98| Output | 734 G115 4372 | 227 | 16X 98| Output
665 |s8 -3268 110 | 16X 98| Output | 735 _|G117 -4388 110 | 16X 98| Output
666 [S7 3284 | 227 | 16X 98| Output | 736 |G119 -4404 | 227 | 16X 98 |-Output
667 _|s6 -3300 110 | 16X 98| Output | 737 _|G121 -4420 110 ] 16X 98 | Output |
668 |S5 -3316 227 | 16X 98| Output | 738 G123 4436 | 227 | 16X 98 | Output
669 [s4 -3332 110 | 16X 98| Output | 739 G125 -4452 110 | 16 X 98 | Output
670 |s3 -3348 227 | 16X 98| Output | 740 G127 4468 | 227 | 16X 98] Output
671 _|s2 -3364 110 [ 16X 98 | Output | 741 [G129 -4484 110 | 16X 98] Output
672 _|s1 -3380 227 | 16X 98| Ouiput | 742 G131 4500 | 227 | 16X 98 Output
673 _|puMmy | -3396 110 | 16X 98 | Output | 743 G133 -4516 110 | 16X 98] Output
674 |puMmy | -3412 227 | 16X 98| Output | 744 G135 4532 | 227 | 16X 98| Output
675 |puMMY | -3428 110 | 16X 98| Output 745 |G137 -4548 110 ] 16X 98| Output
676 [DUMMY | -3444 | 227 | 16X 98] Ouitpilt 746 |G139 4564 | 227 | 16X98] Output
677 |Gt -3460 110 | 16X 98 | Output”] 747 _|G141 -4580 110 1 16X 98 | Output
678 |63 -3476 227 | 16X 98| Quiput | 748 |G143 4596 | 227 | 16X98] Output
679 |65 -3492 110 | 16X 98 | Ouiput 749 G145 -4612 110 | 16X 98] Output
680 |67 -3508 227 | 16X 98| Output | 750 _|G147 4628 | 227 | 16X 98 Output
681 |69 -3524 110 | 16X 98| Output’]| 751 G149 -4644 110 | 16X 98] Output
682 |G11 -3540 227 | 16X 98| Output | 752 G151 4660 | 227 | 16X 98 Output
683 [G13 -3556 110 | 16X 98 | Output_| 753 |G153 -4676 110 | 16X 98| Output
684 |G15 -3572 227 | 16X 98 | Qutput 754 G155 4692 | 227 | 16X 98] Output
685 [G17 -3588 110 | 16X 98 |-Ouiput | 755 |G157 -4708 110 ] 16X 98] Output
686 [G19 3604 | 227 | 16X 98 Output | 756 |G159 4724 | 227 | 16X98] Output
687 [G21 -3620 110 | 16X 98| Output | 757 |G161 -4740 110 1 16X 98 | Output
688 |G23 -3636 227 | 16X 98| Output | 758 _|DUMMY 4756 | 227 | 16X 98 Output
689 |G25 -3652 110 | 16X 98| Output | 759 __|DUMMY -4772 110 | 16X 98] Output
690 |G27 -3668 227 | 16X 98 | Output |
691 |G29 -3684 110 | 16X98 | Output |
692 [G31 -3700 227 | 16X 98| Output |
693 [G33 -3716 110 | 16X 98| Output |
694 [G35 -3732 227 | 16X 98| Output |
695 [G37 -3748 110 | 16X 98| Output |
696 |G39 -3764 227 | 16X98 | Output
697 |64l -3780 110 | 16X98 | Output |
698 |G43 -3796 227 | 16X 98 | Output |
699 |G45 -3812 110 | 16X98 | Output |
700|647 -3828 227 | 16X98 | Output |
Alignment mark X Y
Al -4841 | -220
A2 4841 | -220
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5. Function Description
5.1 System Interface

The HX8353-C supports parallel 80-system and 68-system 18-/16-/9-/8-bits bus bus
interface mode and 3W/4W serial interface mode. When NCS = “L”, the parallel and
serial bus system interface of the HX8353-C become active and data transfer through
the interface circuit is available. The DNC_ SCL pin specifies whether the system
interface circuit access is to the register command or to the GRAM:. The input bus width
format of system interface circuit is selected by external pins BS(2-Q). For selecting the
format of input bus, please refer to Table 5.1 and Table 5.2.

HX8353-C includes command code and the following parameter and GRAM data. The
command code can be written through data bus by setting DNC_ SCL=0. Then the
command or GRAM data can be written to register at which that index pointer pointed by
setting DNC_ SCL=1.

Furthermore, there are two 18-bit bus control registers used to'temporarily store the data
written to or read from the GRAM. When the-data is 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. Therefore, the first read data operation is invalid and the following read data
operations are valid.

SPI SEL P68 BS2 BS1 BSO Interface
X 0 1 0 0 80-system 8-bit Parallel
X 0 1 0 1 80-system 16-bit Parallel
X 0 1 1 0 80-system 9-bit Parallel
X 0 1 1 1 80-system 18-bit Parallel
X 1 1 0 0 68-system 8-bit Parallel
X 1 1 0 1 68-system 16-bit Parallel
X 1 1 1 0 68-system 9-bit Parallel
X 1 1 1 1 68-system 18-bit Parallel
0 X 0 X X 3 wire serial Interface only
1 X 0 X X 4 wire serial Interface only
Table 5. 1 Interface selection
Interface E_NRD RW_NWR | DNC_SCL SDA D17 — DO
. DB17-DBS8: Unused,
80-system 8-bit Rarallel NRD NWR DNC Unused | Se2'SB0. 8 bit data bus
. DB17-DB9: Unused,
80-system 9-bit Parallel NRD NWR DNC Unused | Se5'580- 9 bit data bus
. DB17-DB16: Unused,
80-system 16-bit Parallel NRD NWR DNC Unused | o0 S85- 16 bit data bus
80-system 18-bit Parallel NRD NWR DNC Unused | DB17-DBO: 18 bit data bus
3 wire serial Interface Unused -- SCL SDA Unused
. DB17-D8: Unused,
68-system 8-bit Parallel E RW DNC Unused | Sa3 nB0- 8 bit data bus
. DB17-D9: Unused,
68-system 9-bit Parallel E RW DNC Unused | Seo'SB0 9 bit data bus
. DB17-DB16: Unused,
68-system 16-bit Parallel E RW DNC Unused | 0'o'500716 bit data bus
68-system 18-bit Parallel E RW DNC Unused | DB17-DBO: 18 bit data bus
4 wire serial Interface Unused DNC SCL SDA Unused
Table 5. 2 Interface Mode Selection
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5.1.1 Parallel Bus System Interface

The input / output data from data pins (D17-0) and signal operation of the 180/M68 series
parallel bus interface as listed in Table 5.3 and Table 5.4.

Operations NWR_RNW NRD E DNC_SCL
Writes command code 0 1 0
Reads internal status 1 0 0
Writes parameter into command or data into GRAM 0 1 1
Reads parameter from command or data from GRAM 1 0 1
Table 5. 3 Data Pin Function for 180 Series CPU
Operations NWR_RNW NRD E DNC_SCL
Writes command code 1 0 0
Reads internal status 1 1 0
Writes parameter into command or data into GRAM 1 0 1
Reads parameter from command or data from GRAM 1 1 1
Table 5. 4 Data Pin Function for M68 Series-CPU
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Figure 5. 1 Register Read/Write Timing in Parallel Bus System Interface (for 180 series MPU)
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CMD X dummy X PA1 CMD X dummy X PA1 ><: :><PAn-3 X PAn-2 X PAn-1 )C
| |

_ll

— ___><__e

-

SIN

%j

—
_l_\_l_\_l_\_.'_\_l_\_l_\_l_

|
i( cMD Hi-Z Vo)
:\

Hi-Z | i |
(gummy—PA1 ) S G )

CMD: command code PA: parameter

Figure 5.2 Register Read/Write Timing in Parallel Bus System Interface (for M68 series MPU)
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Write to GRAM

n pixel RAM data write

|
1
2Ch Data 1 Data n-2 X Data n-1 Data n l

X Data 1) ~X Data 2 Datan-1Y Datan X
|_

< S
NCS ]

%
X
(
| l
! !
t t
— 1 1
DNC_SCL : :
| |
NRD_E l |
: :
NWR_RNW L L] | NP
| l
(MPU to LCD) ;k 2Ch X Data 1 ><: :X Data n-2X Data n-1 X Datan }C
| l
(LCD to MPU) L Laflr :
| l
CMD: command code PA: parameter
Read from GRAM
| n pixel RAM data read {
1

:XData n-2 X Data n-1>< Datan k:

NCS K
DNC_SCL |

[
NRD_E l 27 N i N el N B O N
[

NWR WNR L
|
G T OO~

| . Datan-2 Data n-1 Datan |

Hi-Z (

(MPUto LCD) 2Eh 1
(

| i- Hi-Z |
(LCD to MPU) ' D S G

Datan-2 Datan-1  Datan |
l

Figure 5. 3 GRAM Read/Write Timing in Parallel Bus System Interface (for 180 series MPU)

(s )I< 2h [ dummy X Data 1 ><:
I
I
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Write to GRAM

( n pixel RAM data write \
i 1
(s )(' 2ch X Data 1 X: :X Data n-2 X Data n-1 X Datan )'(:

NCS ] [

|
|
!
DNC_SCL | :
| |
NWR_RNW : :
| |
SRS [ L L] RSN
| |

(MPU to LCD) _}< 2Ch X Data 1 ><: :>< Data n-ZX Data n-1 X Data n }C
| |
| Hi-Z |
(LCD to MPU) t T
| |

CMD: command code PA: parameter

Read from GRAM

(s )<' 26n Y dummy>< Data’1 ><:

n pixel RAM data read

T Nl

:>< Data n-ZX Data n-1>< Data n )C

] |
i |
NCS i -
T 1
I |
DNC_SCL _[:_[ :
f |
NWR_RNW _L:_| !
|
|
|
|

wos 00 ST ML LT
ZEN 7))y~ > >~

I ' Datan-2 Datan-1 Datan :
(MPU to LCD) 2Eh Hi-Z i

( I

( . Hi-Z I
(eptoMpy) < 7 KA (umm)~pata ) o S G,

{ Datan-2  Datan-1 Datan |

( I

Figure 5. 4 GRAM Read/Write Timing in Parallel Bus System Interface (for M68 series MPU)
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8-bit bus Interface

The 180-system 8-bit parallel bus interface can be used by setting external pins “P68,
BS2, BS1, BSO” pins to “0100”. And the M68-system 8-bit parallel bus interface can
be used by setting “P68, BS2, BS1, and BS0” pins to “1100”. Figure 5.5 is the
example of interface with 180/M68 microcomputer system interface and Figure 5.6
~Figure 5.9 is bit format per pixel color order.

NCS

DNC_SCL HX8353'C

NWR_RNW
NRD_E
/

7 DB7-0

8
DB17-8
10

VSSD
Figure 5. 5 Example of 80- / 68- System 8-bit'bus Interface

MPU

vy Y v VY

A

The data format of write display data at ‘8-bit bus Interface. See Figure 5.6 ~Figure
5.9.
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DATA SHEET Preliminary VO1

262k Color DF';'S?/ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write
MEMWR 0 GRAM Write command code -

Istwrite | 1 |R15|R14|R13|RI2|RI1L|R10| x | x .

2nd write 1 G15|G14 | G13 | G12 | G11 | G10| x X -
ardwrite | 1 |B15|B14|B13|B12|B11|B10| x | x | st pixel (R1/G1/B1)
4thwrite | 1 |R25|R24|R23|R22|R21|R20| x | x -
Sthwiite | 1 | G45|G24|G23|G22|G21|G20| x | «x -
6thwiite | 1 | B25|B24|B23|B22|B21|,B20| x | x | 2nd pixel (R2/G2/B2)

18-hit 18-hit
GRAM

R1{Gl1|B1|R2|G2|B2|R3|G3| B3

Figure 5. 6 Write data for RGB 6-6-6-bits input (support DMIF-S43AP-J124 and LUT_EN=1)
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DATA SHEET Preliminary VO1

4k Color | DNC/
Data RS

MEMWR 0 GRAM Write command code -

1st write 1 R13 | R12 | R11 | R10|G13| G12 | G111 | G10 -

2nd write 1 B13 | B12 |,B11 | B10 | R23 | R22 | R21 | R20 | 1st pixel (R1/G1/B1)
3rd write 1 G23| G22/| G21 | G20 | B23 | B22 | B21 | B20 | 2nd pixel (R2/G2/B2)

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write

12-bit 12-bit

Look-Up Table for 4k Color data mapping (12-bit to 18-bit)

18-bit 18-bit
GRAM

R1|Gl1{Bl1|R2|{G2|B2|R3|G3|B3

4k Color | DNC/'\ 17 | g | ps | D4 | D3 | D2 | D1 | DO GRAM Write
Data RS

MEMWR 0 GRAM Write command code -

1st write 1 R13|R12[{R11 |R10 | G13 | G12| G11 | G10 -

2nd write 1 B13 | B12 | B14 | B10 JR23 | R22 | R21\| R20|| 1st pixel (R1/G1/B1)

MEMWR 0 The other command -

MEMWR | 0O GRAM Write command code '\ -

1st write 1 R23 | R22 /R21 | R20 | G23 | G22 | G21 G2\0 -

2ndwrite | 1 | B23|B22/[ B21 | B20 [R33 | R32 | R31 | R30\ 2nd pixel (R2/G2/B2)

3rd write 1 G33 G;VZ G31| G30| B33 B?/Z B31 | B30 |\ 3rd pixel (R3/G3/B3)
12-bit 12-bit R23~R20 will be

laet and are not
used

Look-Up Table for 4k Color data mapping (12-bit to 18-bit)

18-bit 18-bit
GRAM

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

| | | | | | | | | |
Figure 5. 7 Write data for RGB 4-4-4-bits input (support Look-up table and LUT_EN=0)
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65k Color | DNC/ | 7 | pe | b5 | Da | D3 | D2 | D1 | DO GRAM Write
D ata RS
MEMWR 0 GRAM Write command code -
1st write 1 R14 |[R13 [R12 |[R1L |R10 |G15]G14 [G13 }
2nd write 1 G12 |G11|G10 |B14 |B13 |B12 |B11 |[B10 | istpixel (RL/G1/B1)
3rd write 1 R24 |R23 |R22[R21 |R20 |G25 | G24 |G23 5
4th write 1 G22 |G21 |GZ0 |B24 |B23 |B22 |B21 | B20 | 2nd pixel (R2/G2/B2)

16-bit 6-bit

Look-Up Table for 65k Color data mapping ( 16-bitto 18-bit)

18-bit 18-hit
GRAM

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

Figure 5. 8 Write data for RGB 5-6-5-bits input(support Look-up table and LUT_EN=0)
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16-bit Parallel Bus System Interface

The 180-system 16-bit parallel bus interface in command-parameter interface mode
can be used by setting external pins “P68, BS2, BS1, BS0” pins to “0101”. And the
M68-system 16-bit parallel bus interface in MPU interface mode can be used by
setting “P68, BS2, BS1” pins to “1101”. The Figure 5.9 is the example of interface with
I80/M68 microcomputer system interface. There are three types of data format to
write display data at 18-bit bus Interface. See Figure 5.10 Figure 5.12.

>NCS
» DNC_SCL
MPU > NWR_RNW
» NRD_E HX8353-C
« / > D15-0
16
—/, p17:16
2

Figure 5. 9 Example of 180- / M68--System’16-bit Parallel Bus Interface

DNC_SCL |D15 |D14 |D13 (D12 |D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write
MEMWR 0 X X X X X X X X GRAM Write command code (2Ch)
1 st write 1 R15 |R14 |R13 [R12 [R11 |R10 | x x [G15(G14|G13 [G12|G11|G10| x X -
2 nd write 1 B15 | B14 [ B13 | B12 | B11 | B10 | x x |R25 [R24 | R23 [R22 | R21 |R20 | x X 1st pixel (R1/G1/B1)
3 rd write 1 G25 [ G24 | G23 | G22 GM G20 | x x | B25|B24 | B23 | B22 | B21 | B20 | x X 2nd pixel (R2/G2/B2)

X : Don’t care
GRAM

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

Figure 5. 10 GRAM Write Data for RGB 6-6-6-(262k colours) bits input (LUT_EN=1)
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4kDC;;);or DNSC/R 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 X x |R13|R12 | R11 [ R10 | G13 | G12 | G11 | G10| B13 | B12 | B11 | B10 1st pixel (R1/G1/B1)

2nd write 1 X X X x | R23 | R22 | R21 G23 | G22 | G21 | G20 | B23 | B22 | B21 | B20 [ 2nd pixel (R2/G2/B2)
12-bit 12-bit

Look-Up Table for 4k Color data mapping (12-bit to 18-bit)

18-bit 18-bit
GRAM

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

Figure 5. 11 Write data for RGB 4-4-4 (4k colours)'bits input on 16-bit parallelInterface (when support
Look-up table.and LUT /EN=0)

GSE;ZIOF DNSC/R D15 (D14 | D13 | D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write

MEMWR 0 X X X X X X X X GRAM Write command code -

1st write 1 R14 ([ R13 | R12| R11 | R10 | G15 | G14 | G13 [ G12 [ G11 | G10 | B14 | B13 | B12 | B11 | B10 1st pixel (R1/G1/B1)

2nd write 1 R24 [ R23 | R22 | R21 | R20 | G25 | G24 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 18-bit)

18-bit 18-bit
GRAM

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

Figure 5. 12 Write data for RGB 5-6-5 (65k colours) bits input on 16-bit parallel Interface (when support
Look-up table and LUT_EN=0)
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The 180-system 18-bit parallel bus interface in MPU interface mode can be used by
setting external pins “P68, BS2, BS1, BS0” pins to “0111". And the M68-system 18-bit
parallel bus interface in MPU interface mode can be used by setting “P68, BS2, BS1,
BS0” pins to “1111". The Figure5.13 is the example of interface with 180/M68
microcomputer system
interface.

MPU

\ 4

A

A 4

A

A 4

NCS

DNC_SCL

NWR_RNW.
NRD_E

D17-

0

HX8353-C

Figure 5. 13 Example of I180- / M68-System’ 18-bit Parallel Bus Interface

There are three types of data format to write display data at 18-bit bus Interface. See
Figure 5.14 ~ Figure 5. 16.

Look-Up Table for 4k Color data mapping (12-bit to 18-bit)

GRAM

18-bit

18-bit

R1

G1

B1

R2

G2

B2

R3

G3

B3

4kD2‘t)a"°r DF';'g/ 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 X X X X X x [R13[R12|R11|R10| G13| G12| G11| G10 |B13 [ B12| B11 [ B1o | 1st pixel (R1/G1/B1)

2nd write 1 X X X X X x [R23|R22|R21 0| G23| G22| G21| G20 |B23 | B22 | B21 | B20 | 2nd pixel (R2/G2/B2)
12-bit 12-bit

Figure 5. 14 Write data for RGB 4-4-4 (4k colours) bits input in 18-bit parallel Interface (when support
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nggtglor DNC/RS 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 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 3| 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 18-bit)

GRAM

18-bit

18-bit

R1

G1

B1

R2

G2 | B2 | R3 | G3 | B3

Figure 5. 15 Write data for RGB 5-6-5 (65k colours) bits inputin 48-bit.parallel Interface (when support
Look-up table and LUT. EN=0)

2625<act:aolor DNC/RY 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 2| G21|G20 | B25 | B24 | B23 | B22 | B21 | B20 | 2nd pixel (R2/G2/B2)
18-bit 18-bit
GRAM
| I | | | | | |
R1 | G1|B1|R2| G2 |B2)| R3 | G3 | B3

Figure 5. 16 Write-data for RGB.-6-6-6(262k colours) bits input in 18-bit parallel Interface (LUT_EN=1)
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9-bit Bus Interface

The 180-system 9-bit parallel bus interface in MPU interface mode can be used by
setting external pins “P68, BS2, BS1, BS0” pins to “0110”. And the M68-system 9-bit
parallel bus interface in MPU interface mode can be used by setting “P68, BS2, BS1,
BS0” pins to “1110”". The Figure5.13 is the example of interface with 180/M68
microcomputer system interface.

» NCS
MPU » DNC.SCL
» NRD_E "HX8353-C
» NWR_RNW
< / > DB8-0
9

Figure 5. 17 Example of 80- / 68- System 9-bit bus Interface

There are five types data format to write display data at 9:-bit bus Interface. See
Figure 5. 18 ~ Figure 5. 22

4kD2fa"°r DNC | DS | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write
MEMWR 0 GRAM Write command code -
1st write 1 R13[R12|R11[R10 [G13|G12 | G11 [ G10 -
2nd write 1 B13 [,B12 | B11 | B10 [ R23 | R22 | R21 | R20 [ 1st pixel (R1/G1/B1)
3rd write 1 x |G23/]G22[G21|G20|B23|B22 | B21 | B20 | 2nd pixel (R2/G2/B2)
12-bit 12-bit
Look-Up Table for 4k Color data mapping (12-bit to 18-bit)
18-bit 18-bit
GRAM

R1 |Gl | Bl |[R2|G2|B2| R3 | G3 | B3

Figure 5. 18 Write data for RGB 4-4-4 (4k colours) bits input in 9-bit parallel Interface (when support
Look-up table and LUT_EN=0)
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65:;;2'” DNC | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO GRAM Write
MEMWR 0 GRAM Write command code -

Tst write 1 x [R14]R13|R12|R1T|RI0| G5 G14 | G13 :
ondwrite | 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 | G4 | 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 18-bit )

18-bit 18-bit
GRAM

R1 |Gl |B1T|R2|G2|B2|]R3|G3| B3

Figure 5. 19 Write data for RGB 5-6-5(65k-colours) bits input in ‘9-bit parallel Interface (when support
Look-up table and LUTEN=0)

262[')‘;;'” DNC | D8 | D7 | D6 | D5 | Da | D3 | D2 | D1 | DO GRAM Write
MEMWR 0 GRAM Write command code -

1st write 1 |RI5|RI4|RI3|RI2|RI1L | R10 ]| G15] G14 | GI3 ;

2nd write 1 |G12|¢11|G10]|B15|B14 | B13 | B12 | B11 | B10| 1st pixel (R1/G1/BI)
3rd write 1 | R25|R24 | R23| R22 | R21 | R20 | G25 | G24 | G23 -

ath write 1 | G22|/G21| G20 B25 | B24 | B23 | B22 | B21 | B20 | 2nd pixel (R2/G2/B2)

18-bit 18-hit
GRAM

Rl | Gl1|Bl1|R2|[G2|B2| R3| G3 | B3

I I I I [ [ [ [ [ I
Figure 5. 20 Write data for RGB 6-6-6-bits (262kcolours) input in 9-bit parallel Interface (LUT_EN=1)
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5.1.2 Serial Interface

The HX8353-C supports serial data transfer interface. The interface selection by
setting BS2=0 for serial interface mode. The 3 wires serial bus and 4 wires serial bus
is select by SPI_SEL pin. When SPI_SEL pin is low (VSSD), it is selected by 3 wires
serial bus and use: chip select line (NCS), serial input/output data (SDA), and the
serial transfer clock line (DNC _SCL). When SPI_SEL pin is high (VDDI), it is selected
by 4 wires serial bus and use: chip select line (NCS), serial input/output data (SDA),
and the serial transfer clock line (DNC _SCL) and NWR_RNW.

Serial data write mode

The 3-Pin serial data packet contains a control bit DNC anda transmission byte and in
4-pin serial case, data packet contains just transmission-byte and control bit DNC is
transferred by NWR_RNW pin. If NWR_RNW is <low,” the transmission byte is
command byte. If NWR_RNW is high, the transmission byte is stored.to command
register or GRAM. The MSB is transmitted first. The seriakinterface is-initialized when
NCS is high. In this state, DNC_SCL clock pulse or SDA-data have no effect. A falling
edge on NCS enables the serial interface and-indicates the start of data transmission.

3wire Serial Data Stream Format

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

e N VA
MSB LSB
[DNC [D7]D6[D5]D4[ D3] D2[ DL | 0]

L B EX B (o] B |-

4 wire Serial Data Stream Format

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

. AL
e ™
MSB LSB
(D7 D6[D5[D4[D3|[D2[ D1 DO|

| B | B | |-
Figure 5. 21 Serial Interface protocol data stream format
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3 wire Serial Interface Protocol

NCS ] [
DNC_SCL

| | | I
SDA o fCor X om s o X Com o2 o )00 Yowe o7 oo oo X os X0 o2 o1 X o0 )

K

N . B .

Command Command / parameter

4 wire Serial Interface Protocol

ws —
Ty o 0 0 O
sDA G 5 5 53 63 63 6 G G C3 T3 5 0O & O D

Y X X

|
NWR_RNW )I( pne X
N

Command Command / parameter

Figure 5. 22 Serial Interface protocol 3 wire/4 wire; write mode
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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 read mode has three type command data
transmitted (8- / 24- / 32-bit) is according command code.

3 Wires Serial Interface Protocol

8 bit Reading function without including dummy clock

Read command | ID data

1
NCS—] “l i
| |

Next command

}
| |
DNC SCL | !
| | ! |
S € 6 € € €3 € G E 6D & 2D &) D D CB (e
I ] I I
I | | '

24 bit Reading function with including dummy clock

Read command \: :\ ID data : ENext command
NCS | ! !
| I A | i
DNC?SCLI _______ I 1
| | | | |
D D D |
LD €D EB EY CY CHED CD ED T2 Sn 67 o5 Lo ERaSs D T Y S €
1 Iﬁnmqyl | |
clock
32 bit Reading function with includingidummy clock
Read command % :\ ID data : QNext command
NCS 1 ! !
| I | |
ove s ] ML T LN L AN L L === UL ]
| | | | |
spA —_Y(owe X o7 Y o KZBIN o X ooz X et oo o
| | | ! |
1 mn# | 1
clock
Figure 5. 23 3 Wires Serial Interface protocol, read mode
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4 Wires Serial Interface Protocol

8 bit Reading function without including dummy clock

k Read command L ID data

& |

| !
DNCW L

| :l_\lexl command
1

|

}

|

NWR_RNW
|
-mmmm-mm-m-mm-mm £_07)

|
output

24 bit Reading function with including dummy clock

k Read command

| |

| I

NCS l ! !
|

[
v I I e e s s P v, [ B i

ID data

¢ Next command

NWR_RNW |
R 0 G D n B Y e
SDA | <___;! [ |
Dummy clock

32 bit Reading function with including dummy clock
Read command I

NCS_I : r ,_
DNcM!_l—!_I_\_I_u_\_»— ------------------ -_|_|_l_|_|_! L
X |

ID data

gext command

NWR_| RNW '
-m Ds MEﬂﬂﬂ D D& e EDTDCY (_07)
SDA k——; |
Dummy.clock

Figure 5. 244'wire Serial Interface protocol, read mode

There are four types of data format to write display data at Serial data bus Interface
and-it is the same as 8-hit bus Interface.
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The data format that write display data to SRAM at Serial data bus Interface is shown
as Figure5. 25 ~ Figure5. 30.

SCL

18-bit

Figure 5. 25 3W Serial write data for RGB (6-6-6)'bits input (LUT_EN=1)

SCL

SDA

12-bit

Look-Up Table for 4K Color data mapping (12-bit to 18-bit)

18-bit 18-bit
GRAM

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

Figure 5. 26 3W Serial'write data for RGB.4-4-4-bits input (support Look-up table and LUT_EN=0)

SCL

SDA

16-bit

Y
Look-Up Table for 65K data mapping (16-bit to 18 bit)

18-bit 18-bit
GRAM

R1{Gl1{Bl1|[R2|G2|B2|R3|G3|B3

Figure 5. 27 3W Serial write data for RGB 5-6-5-bits input (support Look-up table and LUT_EN=0)
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son _EDEDEDEDEDED (e euae)eii e X HEBHEDEDERDEDED (X

v T NED X

18- bit

Figure 5. 28 4W Serial write data for RGB (6-6-6) bitsinput (LUT_EN=1)

SCL
soA(EENER @@ ST o261 (o) (ED(ER R GH B @R @@
NWR_RNW (T X SOFX X—

12-bit

4
Look-Up Table for 4K Color data mapping (12- bit to 18-bit)

18-bit 18-bit
GRAM

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

Figure 5. 29 4W Serial write data for RGB 4-4-4-bits input (support Look-up table and LUT_EN=0)

SCL

SDA

NWR_RNW X 1°X X1 X X

16-bit

Look- Up Table for65K data mapping (16- bit to 18 bit)

18-bit 18-bit
GRAM

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

| | 1 1 1 | | | | |
Figure 5. 30 4W Serial write data for RGB 5-6-5-bits input (support Look-up table and LUT_EN=0)
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5.1.3 Display Module Data Transfer Recovery

If there is a break on data transmission when transmitting a command before a whole
byte has been completed, then the display module will reset the interface so that it will
be ready to receive the same byte re-transmitted when the chip select line (NCS) is
next activated. See the following figure.

NCS —\ E‘Command/Parameter.( ———————————— \i\ E= Command/Parameter =/.,
| |
[ [N
o G 0 600 S DD €D 6 DD
DNC-MIIIIIIWW

Figure 5. 31 Display Module Data Transfer, Recovery

If 1 or more parameter command is being sent.and-a break occurs while sending any
parameter before the last one and if the host then sends a new.command rather than
re-transmitting the parameter that was interrupted, then the. parameters that were
successfully sent are stored and the parameter where the ‘break occurred is rejected.
The interface is ready to receive next-byte-as.shown:

1.Middle of frame Break

Parameter 2
-—~1 Theoldvalueiskept | i-——- Command
On the register ;

Parameter 1

Command Stored to register

2 Between frames

Without break
Command 1 »  Parameter 1 » Parameter 2 » Parameter 3
With Break
Ignored parameters
A
| | ————">""7"7>"™7>777— |
| | | |
Parameter 2 Parameter 3
| | | |
Command 1 > S';?;jrtzerée[s:er - Theoldvalueis F---» Theoldvalueis |
9 : kept on the register | : kept on the register |
| __ ] | ___ 1
Break Parameter
Command 2 > for
Command 2
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5.1.4 Display Module Data Transfer Pause

It will be possible when transferring a Command
Parameter Data to invoke a pause in the data tran
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, Frame Memory Data or Multiple
smission. If the Chip Select Line is

released after a whole byte of a Frame Memory Data or Multiple Parameter Data has
been completed, then the Display Module will wait and continue the Frame Memory

Data or Parameter Data Transmission from the poi
Select Line is released after a whole byte of a co

nt where it was paused. If the Chip
mmand has been completed, then

the Display Module will receive either the command’s parameters (if appropriate) or a
new command when the Chip Select Line is next enabled as shown below:

Serial Interface Pause

Command/Parameter

Command/Parameter

>/
A

NCS —\ i I
0000
erenE e E3EREnE u

This applies to the following 4 conditions:
a. Command-Pause-Command
b. Command-Pause-Parameter
c. Parameter-Pause-Command
d. Parameter-Pause-Parameter

Host

Parallel Interface Pause

|
___________ (oK 5 oo X oo Yo )Xo Xz X o X oo

______ Pause

CSX t } """ ]ﬁ
[ RESX |

[Dex] X XX X

WRX f """""""""""" A

RDX

Command/Parameter Pause Command/Parameter

.
o XX >
—<C s X
U
U
e
U
—Coo XX > ————

This applies to the following 4 conditions:
a. Command-Pause-Command
b. Command-Pause-Parameter
c. Parameter-Pause-Command
d. Parameter-Pause-Parameter
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5.1.5 Display Module Data Transfer Modes

The Module has three colour modes for transferring data to the display RAM. These
are 12-bit colour per pixel, 16-bit colour per pixel and 18-bit colour per pixel. The data
format is described for each interface. Data can be downloaded to the Frame Memory
by 2 methods.

Method 1:

The Image data is sent to the Frame Memory in successive Frame writes, each time
the Frame Memory is filled, the Frame Memory pointer is reset to the start point and
the next Frame is written.

Start Stop
St:\/lrt Frame Image Data Image Data Image Data Any
emory
, Frame 1 Frame 2 Frame 3 Command
Write
Method 2:

Image Data is sent and at the end of each Frame Memory.download, a command is
sent to stop Frame Memory Write. Then Start Memory Write. command is sent, and a
new Frame is downloaded.

Start Stop
Start Frame
Start Frame Image Data Any M Image Data Any Any
Memory emory
X Frame 1 Command 1 Frame 2 Command Command
Write Write

Note: (1) These apply to'all. Data Transfer' Colour'modes on both Serial and Parallel interfaces.
(2) The Frame Memory can contain both odd'and even number of pixels for both Methods. Only
complete pixel'data will be/stored in'the Frame Memory.

5.2 Address Counter (AC)

The. HX8353-C 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 X=0~131d (0~83h) and Y=0~161d (0~A1h).

Every time when'a pixel data is written/read 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
being written to the GRAM, the AC will be increased or decreased within setting
window address-range which is specified by the horizontal address register (start: SC,
end: EC) or the vertical 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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Data stream from MCU is like

Figure 5. 32 MCU to memory write/read direction

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

MADCTL
T o
> >
7 7
g g s i i
Virtual to Physical Pointer Translator |
Physical Column Pointer |
(04,0 (131,0)
o}
.§
o Physical axes
] g
- 3
£
(0,161) (131, 161)
Figure 5. 33 MY, MX, MV Setting
MV | MX | MY | CASET PASET

Direct to Physical Column Pointer

Direct to Physical Page Pointer

Direct to Physical Column Pointer

Direct to (161-Physical Page Pointer)
Direct to (131-Physical Page Pointer)

Direct to (131-Physical Column Pointer)

Direct to Physical Page Pointer

Direct to (131-Physical Column Pointer)

Direct to (161-Physical Page Pointer)
Direct to (131-Physical Page Pointer)

Direct to Physical Page Pointer

Direct to Physical Column Pointer

Direct to (161-Physical Page Pointer)
Direct to (131-Physical Page Pointer)

Direct to Physical Column Pointer

Direct to Physical Page Pointer

Direct to (131-Physical Column Pointer)

Direct to (161-Physical Page Pointer)

F |k~ |k O O © O
|k O O P |k O |O
kO » O » |O +» |O

Direct to (131-Physical Page Pointer)

Direct to (131-Physical Column Pointer)

Table 5. 5 MY, MX, MV Setting
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The following figure depicts the update method with MV, MX and MY bit

Display MADCTR Image in the
Data parameter ?—|ost Image in the Driver (GRAM)
Direction | MV | MX | MY
——————— > BfF-----=-—>
E_]-_»_' L - 4_-_- Ay >
X,Y address (0,0)
X: CASET
Normal 0Ol0]O0 A o N
SoS Saaame S _.__';'_'_"___>E
_— L'_‘____> E
BF-----==—> -r=z---->[E|
e o > D)ol _ " zy
Y'Mirror O O 1 F X,Y address (0,0) H
X: CASET —mzooEL >
il Y: RASET - [B]----Tc:p
PRI > E
E]—————‘_—_—_Ta—b H/W Position (0,0) |—> 4—~:_—_—_?.-———|E<— X,Y address (0,0)
e e e > <---_Ld e X: CASET
Y: RASET
X-Mirror Oo[11|0 F i
by 7 2ty [ ¢
Soo _‘_--_'_‘_.__y Ela-----" %o
ey > E
E], Seoe _,‘,lTr.p H/W _Position (0,0) |—>E | Jn B L
el > PR e
X-Mirror I
Y'Mirror O 1 1 2 X,Y address (0,0)
S e o X: CASET
Sy '_‘_"_.__-_-_-> PRI e e B |—— Y. RASET
P »[E
B> Bl T
7 p—— Al
X-Y X,Y address (0,0) : : : :
1 0 0 X: CASET 1 '
Exchange | = | © | "o | ______ Y Y: RASET ot B
[ [
R »[E vy v [E
B> (AW riono | »y 5 4 E
X-Y 7 p— : A
[P} L.
Exchangey 1 | 0 | 1 ' :! ! o
; X,Y add 0,0 . i
Y-Mirtor A S e ) o
‘Y SARURRRN Y: RASET (3] 1 Vo
E]—————__—_—_ra—b | H/W Position (0,0) |—> « o 1 X,Y address (0,0)
—a s ¢t i -— ’ ’
wy || N [ e > N - X: CASET
Exchange | 1 | 1 | O F EE i i 2 —
X-Mirror N R ' o
~e2ie---— = vV
E]—--‘-‘—_ it o _'i‘ A A A
X-Y T ——— > ' o
Exchange | , | ; | P ! ! i
X-Mirror : : : : X,Y address (0,0)
Y-Mirror it o o X: CASET
SPRETL AN = P i [Blet— Y: RASET
Figure 5. 34 Address Direction Settings
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5.3.1 When using 132 x 162 GRAM resolution, display resolution 132RGB x 162 and
support S45AP spec (RSO[2:0]=3'b000 & STE_SEL=0)

Pixel1 Pixel132
T T T 1T
|  sourceout| s1| s2 | S4 | s5| 56| -roeeereeeee s391| s392| s S394| S395\ S396
™ o S0 AT RreBomer| | NU[F - S K
RA T h il ___ RGB=0 P 24 SA Gate
mv=o] mv=1| | T | ‘RGB=1 . o / ML=0] ML=1] ML=0] ML=1
0 161 | ROso |GO 5o | BOso | R1so | Glso | Bl - R1305§ G130 B13Q{ R131s9 G13154 B13%o] 0 161 G1 | G162
1 160 - 1 160 | G2 | G161
2 159 - 2 159 G3 | G160
3 158 - 3 158 | G4 | G159
4 157 - 4 157 | G5 | G158
5 156 - 5 156 | G6 | G157
6 155 - 6 155 | @7 | G156
7 154 - 7 154| G8 | G155
8 | 158 = 8 153 G9 | G154
9 152 - 9 152 G10| G153
10 | 151 - 10 151| G11| G152
11 150 - 11 150| G12| G151
: IRENTIPEE RN = I‘\,.LL‘_J.-., | W :
; Lispiay rFgtiern Data: :
154 7 = 154 7 | G155 Gs
155 6 - 155 6 | G156| G7
156 | 5 = 156 | 5 | G157] ©6
157 4 - 157 4 | G158| G5
158 | 3 = 158 3 | G159] G4
159 2 - 159 2 | G1eo| G3
160 1 - 160 1 G161 G2
161 0 - 161 0 G162 G1
ca |0 0 1 130 131
MX=1 131 130 1 0
Note:"RA.=_Row Address,
CA = Column Address,
SA = Scan Address,
MX = Mirror X-axis\(Column‘address direction parameter), D6 parameter of MADCTL command
MY = Mirror Y-axis (Row-address direction parameter), D7 parameter of MADCTL command
ML = Scan direction parameter, D4 parameter of MADCTL command
RGB= Red, Greenand Blue pixel position change, D3 parameter of MADCTL command
Figure 5. 35 Memory Map, 132 x 162 GRAM resolution, display resolution 132RGB x 162
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5.3.2 When using 132 x 162 GRAM resolution, display resolution 128RGB x 160 and
support S43AP spec (RSO[2:0]=3'b000 & STE_SEL=1)

Pixel128

T T

| souceout| s7 | ss | s9 | sto| s11]| s12| - s385| S386 | S387| S388| S389| S390
IS s . IS ) /,—' ! RGB Order ‘\\\ P 7T £ N BT
RA k<] hr il ___ RGB=0 P e SA Gate
mv=o] mv=1| | 11 N o ~o | ‘RGB=1 e | M=o ML=1] ML=0] ML=1
0 161 | ROso [ GO 6o | BOso | R1so | Glso | Blso = R1265) G126, B126,{ R127:4 G127 B12&d 0 161 | G2 | G161
1 160 - 1 160 | G3 | G160
2 | 159 - 2 | 159 | G4 | G159
3 158 - 3 | 188 G5 | G158
4 157 - 4 157 | Ge6 | G157
5 156 - 5 156 | G7 | G156
6 155 - 6 155| Gg | G155
7 154 - 7 154| Go | G154
8 | 153 - 8 153| G10| G153
9 152 - 9 152 G11| G152
10 | 151 - 10 151| G12| G151
11 150 - 11 150 | G13| G150
: Display Pattern Data: :
154 7 - 154 7 | G154] a9
155 6 - 155 6 | G155| Gs
156| 5 = 156 | 5 | G186] ©7
157 4 - 157 4 | G157] G6
158 | 3 - 158 3 | G158 G5
159 2 - 159 2 | G1s9] G4
160 1 - 160 1 G160, G3
161 0 - 161 0 | Gie1] G2
ca | X0 0 1 126 127
MX= 1 127 126 1 0
Note: RA = Row Address,
CA = Column Address,
SA'= Scan Address,
MX.=Mirror X-axis (Column.address direction parameter), D6 parameter of MADCTL command
MY = Mirror Y-axis (Row address direction parameter), D7 parameter of MADCTL command
ML = Scan direction parameter, D4 parameter of MADCTL command
RGB= Red, Green-and Blue‘pixel position change, D3 parameter of MADCTL command
Figure 5. 36 Memory Map, 132 x 162 GRAM resolution ,display resolution 128RGB x 160
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5.3.3 When using 128 x 160 GRAM resolution, display resolution 128RGB x 160 and
support S44AP spec (RSO[2:0]=3'b011)

Pixel128

T T

| souceout| s7 | s8 | s9 | sto| st1] st2]| oo 35| 386 | $387| S388| $389| 390
A K= ST = ” // 7 e *\\\ P ST \\\ N a
RA P hr i — :RGB=0 P4 e SA Gate
My=0] my=1] | 7|1 TN e S ‘RGB=1 e o N nie=0] M1 ML=0] ML=1
0 | 159 | ROso |GOso | BOso | Rlso | Glso | Bleo - R126:) G126, B126,] R127%] G127%4 B12ZJ._ 0 159 | G2 | G161
1 158 = 1 158 | @3 | G160
2 157 = 2 157 G4 | G159
3 | 156 = 3| 16| G5 | Ggis8
4 | 155 = 4 | 155 Ge6 | G157
5 | 154 = 5 | 154| @7 | G156
6 | 153 = 6 153 Gs | G155
7 152 - 7 152| G9 | G154
8 | 151 = 8 151| G10| G153
9 150 - 9 150 G11| G152
10 | 149 = 10 | 149| G12| G151
11 | 148 = 11 148 G13| G150
: Display Pattern Data: :
152 7 = 152 7 | G154] Go
153 6 = 153 6 | g155| @8
154 5 = 154 5 | g1s6] G7
155 4 - 155 4 G157| G6
156| 3 - 156 3 | Gg15g] G5
157 2 = 157 2 | Gg1s9] G4
158 1 = 158 1 | Gc1eq G3
159 0 = 159 0 | Ggiel| G2
CA LMX=0 0 1 126 127
MX=1 127 126 1 0

Note: RA = Row. Address,
CA =Column Address,

SA =Scan Address,

MX'= Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY.= Mirror Y-axis (Row address direction parameter), D7 parameter of MADCTL command
ML = Scan direction parameter, D4 parameter of MADCTL command
RGB= Red, Green.and Blue pixel position change, D3 parameter of MADCTL command

Figure 5. 37 Memory Map, 128 x 160 GRAM resolution, display resolution 128RGB x 160
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5.3.4 When using 120 x 160 GRAM resolution, display resolution 120RGB x 160

(RSO[2:0]=3'b010)

T
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Pixel120

T T

| souceout| s7 | s8 | s9 | sto| st1] st2]| oo §361| S362| $363| S364| S365| S366
A K= ST = ” // 7 e *\\\ P ST \\\ N =
RA P hr i — :RGB=0 P4 e SA Gate
My=0] my=1] | 7|1 TN e S ‘RGB=1 e o N nie=0] M1 ML=0] ML=1
0 | 159 | ROso |GOso | BOso | Rlso | Glso | Bleo - R118} G118 B118&] R11%] G11%4B119sd-_ 0 159 | G2 | G161
1 158 = 1 158 | @3 | G160
2 157 = 2 157 G4 | G159
3 | 156 = 3| 16| G5 | Ggis8
4 | 155 = 4 | 155 Ge6 | G157
5 | 154 = 5 | 154| @7 | G156
6 | 153 = 6 153 Gs | G155
7 152 - 7 152| G9 | G154
8 | 151 = 8 151| G10| G153
9 150 - 9 150 G11| G152
10 | 149 = 10 | 149| G12| G151
11 | 148 = 11 148 G13| G150
: Display Pattern Data: :
152 7 = 152 7 | G154] Go
153 6 = 153 6 | g155| @8
154 5 = 154 5 | g1s6] G7
155 4 - 155 4 G157| G6
156 3 - 156 3 | Gg15g] G5
157 2 = 157 2 | Gg1s9] G4
158 1 = 158 1 | Gc1eq G3
159 0 = 159 0 | Ggiel| G2
MXE0 0 1 118 119
CA e 119 118 1 0

Note: RA = Row. Address,
CA =Column Address,

SA =Scan Address,

MX'= Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY.= Mirror Y-axis (Row address direction parameter), D7 parameter of MADCTL command
ML = Scan direction parameter, D4 parameter of MADCTL command
RGB= Red, Green.and Blue pixel position change, D3 parameter of MADCTL command

Figure 5. 38 Memory Map, 120 x 160 GRAM resolution, display resolution 120RGB x 160
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5.3.5 When using 128 x 128 GRAM resolution, display resolution 128RGB x 128
(RSO[2:0]=3'b001)

Pixel128

T T

| souceout| s7 | s8 | s9 | sto| st1] st2]| oo 35| 386 | $387| S388| $389| 390
T~ K ST = ” // 7 e AR NP 7T \\\ P a
RA P hr i — :RGB=0 P4 e SA Gate
My=0] MY=1 L o S ‘RGB=1 . N nie=0] M1 ML=0] ML=1
0 127 | R0s0 | GO sg | BOso | R1so | Glso | Blso - R1265}) G126, B126,{ R127%{ G127%:4B1275q. 0 127 G2 | G129
1 126 = 1 126 | @3 | G128
2 125 = 2| 125| G4 | G127
3 124 = 3| 124 G5 G126
4 123 = 4 | 123] Ge6 | G125
5 | 122 = 5 | 122| a7 | G124
6 121 = 6 121 Gs | G123
7 120 - 7 120 G9 | G122
8 119 = 8 19| G10| G121
9 | 118 - 9| 18| G11| G120
10 | 117 = 10 | 117] G12| G119
11 | 116 = 11 16| G13| G118
: Display Pattern Data: :
120 7 = 120 7 | G122 a9
121 6 - 121 6 | G123| a8
122 5 = 122 5 | g14| G7
123 4 - 123 4 G125 G6
124 3 - 124 3 | Gg12g] G5
125 2 = 125 2 | G127} G4
126 1 = 126 1| Gg12d G3
127 0 = 127 0 | G129 G2
CA LMX=0 0 1 126 127
MX=1 127 126 1 0

Note: RA = Row. Address,
CA =Column Address,

SA =Scan Address,

MX'= Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY.= Mirror Y-axis (Row address direction parameter), D7 parameter of MADCTL command
ML = Scan direction parameter, D4 parameter of MADCTL command
RGB= Red, Green.and Blue pixel position change, D3 parameter of MADCTL command

Figure 5. 39 Memory Map, 128 x 128 GRAM resolution, display resolution 128RGB x 128
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++ HX8353-C

132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

Q"/ Himax

5.3.6 When using 96 x 68 GRAM resolution, display resolution 96RGB x 68

(RSO[2:0]=3'b100)

T

DATA SHEET Preliminary VO1

Pixel 96

T T

| sourceout| ss5| ss6 | s57 | ss8| ss9| s60 | -meermereeeee-- 5337| 338 | S339| S340| S341| S342
~ ™ > == - // 7 e = NP T \\\ P ST
RA k<] hr i ___ RGB=0 Bk e SA Gate
w=o] mv=1| | T TSN L S| ‘RGB=1 . L =0 M| ML=o] ML=t
0 67 | ROso |GOsg [ BOsg | R1so | Glsg | Biso - R94s) G94s( B94s| R95s5¢ G955 BI5 sqf 0 67 G1 | Ges
1 66 - 1 66 G2 G67
2 65 - 2 65 G3 | G66
3 64 - 3 64 G4 G65
4 63 - 4 63 G5 G64
5 62 - 5 62 G6 G63
6 61 - 6 61 G7 G62
7 60 - 7 60 G8 G61
8 59 - 8 59 G9 | G60
9 58 - 9 58 G10| G59
10 57 = 10 57 G11 G58
11 56 - 1 56 G12| G57
: Display Pattern Data :
60 7 - 60 7 G61 G8
61 6 = 61 6 G62 G7
62| 5 = 62 5 | cGe3| ©G6
63 4 - 63 4 G64 G5
64 3 - 64 3 G65 G4
65 2 - 65 2 Ges| G3
66 1 - 66 1 G67 G2
67 0 - 67 0 G68 G1
CA MX=0 0 1 94 95
MX=1 95 94 1 0
Note: RA = Row. Address,
CA =(Column Address,
SA =Scan Address,
MX'= Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY:= Mirror Y-axis (Row address direction parameter), D7 parameter of MADCTL command
ML = Scan direction parameter, D4 parameter of MADCTL command
RGB= Red, Green.and Blue pixel position change, D3 parameter of MADCTL command
Figure 5. 40 Memory Map, 96 x 68 GRAM resolution, display resolution 96RGB x 68
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++ HX8353-C

132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

Q"/ Himax

5.3.7 When using 96 x 64 GRAM resolution, display resolution 96RGB x 64

(RSO[2:0]=3'b101)

T

DATA SHEET Preliminary VO1

Pixel 96

T T

| sourceout| ss5| ss6 | s57 | ss8| ss9| s60 | -meermereeeee-- 5337| 338 | S339| S340| S341| S342
~ ™ > == - // 7 e = . T \\\ P ST
RA k<] hr i ___ RGB=0 Bk e SA Gate
w=o] mv=1| | T TSN L S| ‘RGB=1 . L =0 M| ML=o] ML=t
0 63 | ROso |GOsg [ BOsg | R1so | Glsg | Biso - R94 sy G94s( B94s{ R95s5¢ G955 BY5 sq 0 63 G1 | Gea
1 62 - 1 62 G2 | Ges
2 61 - 2 61 G3 | G62
3 60 - 3 60 G4 | Ge1
4 59 - 4 59 G5 | G60
5 58 - 5 58 G6 | G59
6 57 = 6 57 G7 | Gb58
7 56 - 7 56 G8 | G57
8 55 = 8 55 G9 | G56
9 54 - 9 54 | G10| G55
10 53 - 10 53 | G11| G54
11 52 - 11 50 | G12| G53
: Display Pattern Data :
56 7 - 56 7 G57| Gs
57 6 - 57 6 | G58| @7
58 5 = 58| 5 | Gsg| G6
59 4 - 59 4 Geo| G5
60 3 - 60 3 Ge1| G4
61 2 = 61 2 Ge2| G3
62 1 - 62 1 Ge3| G2
63 0 - 63 0 Ge4| G1
CA MX=0 0 1 94 95
MX= 1 95 94 1 0
Note: RA = Row. Address,
CA =(Column Address,
SA =Scan Address,
MX'= Mirror X-axis (Column address direction parameter), D6 parameter of MADCTL command
MY:= Mirror Y-axis (Row address direction parameter), D7 parameter of MADCTL command
ML = Scan direction parameter, D4 parameter of MADCTL command
RGB= Red, Green.and Blue pixel position change, D3 parameter of MADCTL command
Figure 5. 41 ' Memory Map, 96 x 64 GRAM resolution, display resolution 96RGB x 64
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»» HX8353-C

132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

Y

1 Himax

5.3.8 Normal Display On or Partial Display On

DATA SHEET Preliminary VO1

The HX8353-C has an internal GRAM that store 48,114 bytes bit pattern data, where
one pixel is expressed by 18 bits.

5.3.8.1 132X162 GRAM resolution (Size) (display resolution 132RGB x 162 and

support S45AP spec (RSO[2:0]=3'b000 & STE_SEL=0)

(a)Normal Display On

In this mode, contents of the frame memory within an area where.column pointer is
00h to 83h and page pointer is 00h to Alh is displayed. Ta display a dot on leftmost
top corner, store the dot data at (column pointer, row pointer) = (0, 0).

00h 01h 02h 03h | - 80h 81h 82h 83h
GRAM DB--DB | DB--DB| DB--DB | DB--DB DB—-DB | DB--DB| DB--DB | DB--DB
17 ---0 70| 170 | 170 | T 170 | 170 | 170 | 17--0
00h 0000H | 0001H | 0002H | 0003H [  ------- 0080H | 0081H | 0082H 0083H
01h 0100H | 0101H | 0102H | 0103H |  ——-- 0180H | 0181H | O0182H 0183H
02h 0200H | 0201H | 0202H | 0203H | -~ 0280H | 0281H | 0282H 0283H
03h 0300H | 0301H | 0302H | 0303H |  ——-- 0380H | 0381H | 0382H 0383H
04h 0400H | 0401H | 0402H | 0403H |  ——- 0480H | 0481H | 0482H 0483H
05h 0500H | 0501H | 0502H | 0503H |  ——- 0580H | 0581H | 0582H 0583H
9Ch 9C00H | 9COIH | 9C02H | 9CO3H |  ----om- 9C80H | 9C81H | 9C82H | 9C83H
9Dh 9D00H | 9DOIH | 9DO02H | 9DO3H |  ----om- 9D80H | 9D8IH | 9D82H | 9D83H
9Eh 9EOOH | 9EOIH | 9EO02H | 9EO3H | - 9EBOH | 9E8IH | OE82H | OE83H
9Fh 9FOOH | 9FOIH | 9FO2H | 9FO3H | - OF80H | 9F8IH | OF82H | OF83H
AOh AOOOH | AO0IH | A002H | AO03H | - AOBOH | AOB1H | AO82H | AO083H
Alh AL0OH | A101H | A102H | A103H | -~ A180H | A181H | AI182H | AI183H
LCD panel olunlol T il 21212
S/G pins Y '\ 188
G1 0000H [ e 0083H
G2 000H | e 0183H
G3 0200H | 0283H
G4 0300H |  ——— 0383H
G5 0400H | e 0483H
G6 0500H | = 0583H
G157 9C00H | 9C83H
G158 E I — 9D83H
G159 9EOOH | 9E83H
G160 9FOOH | e 9F83H
G161 AOOOH | A083H
G162 AIOOH | A183H
Table 5. 6
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»» HX8353-C

132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

e N

— Himax

(b)Partial Display On

PSL[15:0]=02h, PEL[15:0]=9Fh, ML=0.

DATA SHEET Preliminary VO1

00h 01h 02h 03h | - 80h 81h 82h 83h

GRAM | DB--DB | DB--DB | DB--DB | DB---DB DB--DB | DB---DB | DB-—-DB | DB--DB

17 -0 17 -0 17 -0 170 | 7 17--0 | 17--0 17 -0 17 -0

00h 0000H 0001H 0002H 0003H | - 0080H | 0081H 0082H 0083H

01h 0100H 0101H 0102H 0103H | —omoem- 0180H | 0181H 0182H 0183H

02h 0200H 0201H 0202H 0203H | —omoem- 0280H | 0281H 0282H 0283H

03h 0300H 0301H 0302H 0303H | - 0380H | 0381H 0382H 0383H

04h 0400H 0401H 0402H 0403H | —omem- 0480H | 0481H 0482H 0483H

05h 0500H 0501H 0502H 0503H | - 0580H | 0581H 0582H 0583H

och | 9Co0H 9C01H 9CO02H 9CO03H [ -mome- 9C80H | 9C81H | 9C82H 9C83H

obh | 9DOOH 9D01H 9D02H 9D03H [ 9D80H | 9D81H | 9D82H 9D83H

9Eh 9E00H 9EO01H 9EO02H 9E03H [ - OE80H | 9E81H | 9E82H 9E83H

9Fh 9FO00H 9FO01H 9F02H 9F03H [ - 9F80H | 9F81H | 9F82H 9F83H

AOh | AOOOH A001H A002H A003H | ——- AO80OH | A081H | AO082H A083H

Alh | A100H A101H A102H XTSI —— A180H | A181H | A182H A183H

LCD panel olulnl o AR RAYRA
S/G pins L (LS NHY S
non-display { Gl 0000H | e 0083H
i G2 0100H | 0183H
Izl G3 0200H | e 0283H
G4 0300H | e 0383H
G5 0400H | 0483H
G6 0500H | e 0583H
Display area{ ; | e ;
158 lines ' ' '
G157 9CO0H | e 9C83H
G158 9D0OH | e 9D83H
G159 9EOOH | e 9E83H
Non-display \ G160 R 9F83H
area 2 lines { G161 AOOOH |  aemeeee- AO083H
G162 A100H | el A183H
Table 5.7
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»» HX8353-C

132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET Preliminary VO1

5.3.8.2 132X162 GRAM resolution (Size) (display resolution 128RGB x 160 and
support S43AP spec (RSO[2:0]=3'b000 & STE_SEL=1)

(@)Normal Display On

In this mode, contents of the frame memory within an area where column pointer is
00h to 83h and page pointer is 00h to Alh is displayed. To display a dot on leftmost
top corner, store the dot data at (column pointer, row pointer) = (0, 0).

00h 01h 02h e — 80h 81h 82h 83h
GRAM DB-—DB | DB—DB| DB-—DB | DB--DB DB--DB | DB--DB| DB-~-DB | DB--DB
17 -0 17-0 | 170 | 170 | " 17-0 | 170 | 170 | 17 -0
00h 0000H | 0001H | 0002H | 0003H |  ------m 0080H | 0081H | 0082H | 0083H
01h 0100H | 0101H | 0102H | 0103H |  ------- 0180H | 0181H | 0182H | 0183H
02h 0200H | 0201H | 0202H | 0203H | - 0280H | 0281H | 0282H | 0283H
03h 0300H | 0301H | 0302H | 0303H | - 0380H | 0381H | 0382H | 0383H
04h 0400H | 0401H | 0402H | 0403H | - 0480H | 0481H | 0482H | 0483H
05h 0500H | 0501H | 0502H | 0503H | - 0580H | 0581H | 0582H | 0583H
9Ch 9CO00H | 9COIH | 9CO2H | 9CO3H |  ------ 9C80H | 9C81H | 9C82H | 9C83H
9Dh 9D00H | 9DOIH | 9DO2H | 9DO3H | - 9D80H | 9D81H | 9D82H | 9D83H
9Eh 9EOOH | OEO1H | OEO2H | O9EO3H [  -—----— OEBOH | OE81H | OE82H | OE83H
9Fh OF00H | OFOIH | OF02H | 9FO3H | - 9F80H | OF8IH | OF82H | OF83H
AOh AOOOH | AOOIH | AOO2H | AOO3H |  -—------ AOBOH | AO81H | AO082H | AO083H
Alh AL00H | AIOIH | A102H | A103H |  ———- A180H | A181H | A182H | AI83H
LCD panel wlolo| /7 Al AR
SIG pins S [EH ) Al 3S
G2 e — 0181H
G3 000H | e 0281H
G4 0200H | e 0381H
G5 R e 0481H
G6 0400H | e 0581H
G7 0500H | e 0681H
G158 e — 9D81H
G159 I — 9E81H
G160 CE I —— 9F81H
G161 9FOOH | A0B1H
Table 5. 8
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++ HX8353-C

132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

Y Himax

(b)Partial Display On

PSL[15:0]=03h, PEL[15:0]=9Eh, ML=0.

DATA SHEET Preliminary V01

00h

01h

02h

03h

80h

81h

82h

83h

GRAM

DB---DB
17 -0

DB---DB

17 ---0

DB---DB

17 -0

DB---DB

DB---DB

DB---DB

LCD panel ololol Ay ol ale
S/G pins S e Qe g

non-dzlsl_play { G2 0102H | e 0181H
area 2 lines G3 550 R ooin
e G4 0302H | 0381H

G5 0402H | e 0481H

G6 0502H | 0581H

Display area G7 0602H | e 0681H

156 lines : 5 i

G158 9D02H | e 9D81H

Non-display \L G159 9EO2H | s OE81H
area 2 lines G160 9F02H | = e 9F81H
G161 AQO2H | A081H
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»» HX8353-C

132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

)

Y Himax

5.3.8.3 128X160 GRAM resolution (Size) (display resolution 128RGB x 160 and

support S44AP spec (RSO[2:0]=3'b011)

(@)Normal Display On

DATA SHEET Preliminary VO1

In this mode, contents of the frame memory within an area where column pointer is
00h to 7Fh and page pointer is 00h to 9Fh is displayed. To display a dot on leftmost
top corner, store the dot data at (column pointer, row pointer) = (0, 0).

00h 01h 02h [ E— 7Fh 80h 81h 82h 83h
GRAM | DB--DB | DB--DB | DB---DB | DB---DB DB--DB | DB---DB | DB--DB| DB--DB | DB--DB
17 --0 17--0 | 17--0 | 17-0 | 17--0 | 17--0 | 17--0 | 17--0 17 --0
00h 0000H | 0001H | 0002H | 0003H [  --------- 007FH 0080H | 0081H | 0082H 0083H
01h 0100H | 0101H [ 0102H | 0103H |  -------- 017FH 0180H | 0181H [ 0182H 0183H
02h 0200H | 0201H | 0202H | 0203H |  --—------ 027FH 0280H | 0281H | 0282H 0283H
03h 0300H | 0301H [ 0302H | 0303H |  --—------ 037FH 0380H | 0381H [ 0382H 0383H
04h 0400H | 0401H | 0402H | 0403H |  --—------ 047FH 0480H | 0481H | 0482H 0483H
05h 0500H | 0501H | 0502H | 0503H |  --—------- 057FH 0580H | 0581H | 0582H 0583H
9Ch | 9CO0OH [ 9CO1H [ 9C02H | 9CO3H |  --------- 9C7FH | 9C80OH | 9C81H | 9C82H 9C83H
9Dh | 9DOOH [ 9DO1H [ 9D02H | 9DO3H |  -----—--- 9D7FH | 9D8OH | 9D81H | 9D82H 9D83H
9Eh | O9EOOH [ 9EOIH | 9EO2H | 9EO03H [ - 9E7FH 9E80H [ 9E81H | 9E82H 9E83H
9Fh | 9FOOH | 9FOIH | 9FO02H [ 9FO3H [  ----- 9F7FH 9F80H | 9F81H | 9F82H 9F83H
AOh | AO0OH [ AOO0IH [ A002H | AOO3H [  --------- AO7FH | A080H [ AO81H | A082H A083H
Alh | A100H | A101H | A102H | A103H | - A17FH | Al180H | Al81H | A182H A183H
LCD panel wlolol /7 299
SIG pins S [EH ) Al 3S
G2 0000H | e 007FH
G3 e E— 017FH
G4 0200H | - 027FH
G5 0300H | 037FH
G6 I — 047FH
G7 0500H | 057FH
G158 S — 9C7FH
G159 L s — 9D7FH
G160 9EOOH | e 9E7FH
G161 9FOOH | - 9F7FH
Table 5. 10
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++ HX8353-C

132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

Y Himax

(b)Partial Display On

PSL[15:0]=02h, PEL[15:0]=9Dh, ML=0.

DATA SHEET Preliminary V01

LCD panel nlolw|l S oo

S/G pins S |C KO Qe |g
non-display { — SO ——
area 2 lines = oo T A
. G4 0200H | e 027FH
G5 0300H | e 037FH
G6 0400H | e 047FH
Display area G7 0500H | e 057FH

156 lines ; : :

. G158 9COOH | e 9C7FH
Non-display \. G159 9DOOH [ e 9D7FH
area 2 lines G160 9EOOH | OE7FH

G161 9FOOH | e 9F7FH
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Table 5. 11

00h 01h 02h e 7Fh 80h 81h 82h 83h

GRAM [ DB-—-DB | DB--DB | DB--DB | DB-—-DB DB--DB | DB-—-DB | DB--DB| DB--DB | DB--DB
17 -0 17--0 | 17--0 | 170 | 7T 17 ---0

00h | 0000H | 0001H | 0002H | O0003H | oo 007FH

01h | 0100H | 0101H | 0102H | O0103H | oo 017FH

02h | 0200H | 0201H | 0202H | 0203H | oo 027FH

03h | 0300H | 0301H | 0302H | 0303H | - 037FH

04h | 0400H | 0401H | 0402H | 0403H | - 047FH

05h | 0500H | 0501H | 0502H | 0503H | oo
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»» HX8353-C

132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

)

Y Himax

RSO[2:0]=3'b001)

(@)Normal Display On

DATA SHEET Preliminary VO1
5.3.8.4 120X160 GRAM resolution (Size) (display resolution 120RGB x 160 =>

In this mode, contents of the frame memory within an area where column pointer is
00h to 77h and page pointer is 00h to 9Fh is displayed. To display a dot on leftmost
top corner, store the dot data at (column pointer, row pointer) = (0, 0).

00h 01h 02h 03h | e 77h | - 81h 82h 83h
GRAM DB---DB DB---DB | DB---DB | DB---DB DB---DB DB---DB| DB---DB DB---DB
17 ---0 17 ---0 17 ---0 170 | T 170 | T 17 ---0 17 ---0 17 ---0
00h 0000H 0001H 0002H 0003H | = -=----m-- 0077H | ====--mm- 0081H 0082H 0083H
01h 0100H 0101H 0102H 0103H | - 0177H | ===mmm-- 0181H 0182H 0183H
02h 0200H 0201H 0202H 0203H | = -m--meee- 0277H | =—==mm-- 0281H 0282H 0283H
03h 0300H 0301H 0302H 0303H | - 0377H | —=mmm- 0381H 0382H 0383H
04h 0400H 0401H 0402H 0403H |  ------me- 0477H | -———-——-- 0481H 0482H 0483H
05h 0500H 0501H 0502H 0503H | = -=---mee- 0577H | =——--——-- 0581H 0582H 0583H
9Ch 9CO0H 9CO01H 9CO2H 9CO3H | - 9C77H  [Wss====== 9C81H 9C82H 9C83H
9Dh 9D00OH 9D01H 9D02H 9DO3H | - ID77H | - 9D81H 9D82H 9D83H
9Eh 9EOOH 9EO01H 9EO2H 9EO3H | = - 9E77H | 9E81H 9E82H 9E83H
9Fh 9FO00H 9F01H 9F02H 9FO3H | = ----oeee- OF77TH | ——mme-- 9F81H 9F82H 9F83H
AOh AO000H A001H A002H AOO3H | - AO77H | - A081H A082H A083H
Alh A100H A101H A102H A103H | - Al77H | - A181H A182H A183H
LCD panel wlolo| /7 Al AR RARRA
SIG pins S [EH ) Al RS
G2 0000H | e 0077H
G3 0100H | e 0177H
G4 0200H | = mmemeee- 0277H
G5 0300H | e 0377H
G6 0400H | mmemeee- 0477H
G7 0500H | e 0577H
G158 9C00H | = 9C77H
G159 oDOOH | = 9D77H
G160 9EOOH | e 9E77H
G161 9FOOH | s 9F77H
Table 5. 12
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++ HX8353-C

132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

Y Himax

(b)Partial Display On

PSL[15:0]=02h, PEL[15:0]=9Dh, ML=0.

DATA SHEET Preliminary V01

non-display
area 2 lines

Display area
156 lines

Non-display

area 2 lines {

LCD panel nlolw|l S oo o
S/G pins S |C KO 212l

{ €2 0000H | e 0077H
G3 0100H | e 0177H

e G4 0200H | - 0277H
GbH 0300H | e 0377H

G6 0400H | e 0477H

G7 0500H | e 0577H

G158 9COOH | e 9C77H

- G159 9DOOH | e 9D77H
G160 9EOOH | e 9E77H

G161 9FOOH | e OF77H
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Table 5. 13

00h 0lh 02h (0] 7ih | === 81h 82h 83h

GRAM | DB---DB | DB---DB | DB---DB | DB---DB DB---DB DB---DB| DB---DB DB---DB
17 ---0 17 ---0 17 ---0 170 | 170 |
00h 0000H 0001H 0002H 0003H | = -=----me- 0077H
01h 0100H 0101H 0102H 0103H | - 0177H
02h 0200H 0201H 0202H 0203H | = - 0277H
03h 0300H 0301H 0302H 0303H | = - 0377H
04h 0400H 0401H 0402H 0403H | - 0477H
05h 0500H 0501H 0502H 0503H | = -=---mee-
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++ HX8353-C

132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

Q‘-’/ Himax

RSO[2:0]=3'b010)

(a)Normal Display On

DATA SHEET Preliminary V01
5.3.7.5 128X128 GRAM resolution (Size) (display resolution 128RGB x 128 =

In this mode, contents of the frame memory within an area where column pointer is
00h to 7Fh and page pointer is 00h to 7Fh is displayed. To display a dot on leftmost
top corner, store the dot data at (column pointer, row pointer) = (0, 0).

LCD panel o lolo Ql1ala
S/G pins N | oy e T 2|83
G2 0000H | e 007FH
G3 0100H | e 017FH
G4 0200H | = eeeeee 027FH
G5 0300H | e 037FH
G6 0400H | e 047FH
G7 0500H | - 057FH
G126 9COOH | e 9C7FH
G127 9DOOH | e OD7FH
G128 9EOOH | e 9E7EH
G129 9FOOH | e 9F7FH
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Table 5. 14

00h 01h 02h N I 81h 82h 83h
GRAM | DB---DB | DB--DB | DB---DB | DB---DB DB---DB DB--DB| DB--DB | DB--DB
17 -0 17 -0 17 -0 7-0 | T 170 | T 17 -0
00h 0000H 0001H | 0002H [ 007FH
01h 0100H 0101H [ 0102H 0103H | - 017FH
02h 0200H 0201H [ 0202H 0203H |  -----e- 027FH
03h 0300H 0301H | 0302H EE I 037FH
04h 0400H 0401H [ 0402H 0403H |  -----oe- 047FH
05h 0500H 0501H [ 0502H 0503H |  ------m- 057FH
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(b)Partial Display On

PSL[15:0]=02h, PEL[15:0]=7Dh, ML=0.

DATA SHEET Preliminary V01

05h

0500H

0501H

0502H

0503H

non-display
area 2 lines

Display area
124 lines

Non-display

area 2 lines {

LCD panel wlwnlnl /S 21814
S/G pins N o Ne SRS

{ G2 0000H |  ememeeee- 007FH
G3 0100H | e 017FH

4 G4 0200H | e 027FH
G5 0300H | e 037FH

G6 0400H | e 047FH

G7 0500H | e 057FH

\_ G158 7CO0H | e 7C7FH
G159 7D00H 7D7FH

G160 7E00H TE7FH

G161 7FO00H 7F7FH
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Table 5. 15

00h 01h 02h 03h | e e 81h 82h 83h
GRAM | DB--DB | DB--DB | DB--DB | DB---DB DB---DB DB---DB| DB---DB | DB---DB
17 ---0 17 ---0 17 ---0 70 |  TTT 170 | 7T

00h 0000H 0001H 0002H 0003H |  ----mee- 007FH

01h 0100H 0101H 0102H 0103H |  ---mee- 017FH

02h 0200H 0201H 0202H 0203H |  --oeee- 027FH

03h 0300H 0301H 0302H 0303H |  ----e- 037FH

04h 0400H 0401H 0402H 0403H |  --omee- 047FH
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5.3.8.6 96x68 resolution (RSO[2:0]=3'b100)

(@)Normal Display On

DATA SHEET Preliminary V01

In this mode, contents of the frame memory within an area where column pointer is
00h to 5Fh and page pointer is 00h to 43h is displayed. To display a dot on leftmost
top corner, store the dot data at (column pointer, row pointer) = (0, 0).
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LCD panel nlnln A3 9
S/G pins &34 E1A|5
Gl 0000H | -------m- 005FH
G2 0100H |  ----mmmm- 015FH
G3 0200H |  ------om- 025FH
G4 0300H | -------m- 035FH
G5 0400H | -—----om- 045FH
G6 0500H | --------- 055FH
G67 4200H | - 425FH
G68 4300H | - 435FH

Table 5. 16

00h 01h 02h 03h 5Dh 5Eh 5Fh 80h 81h 82h 83h
GRAM [DB--DB | DB---DB | DB---DB | DB---DB DB--DB | DB--DB | DB---DB DB--DB| DB---DB | DB---DB | DB--DB
17 -0 | 170 | 17 -0 | 17 -0 17--0 | 17--0 | 17--0 17 -0 | 17 -0
00h | 0000H | 0001IH | 0002H | 0OO3H 005DH | OO5EH | O0O5FH
01h | 0100H | 0101H | 0102H | 0103H 015DH | OI15EH | O15FH
02h | 0200H | 0201H | 0202H | 0203H 025DH | 025EH | O25FH
03h | 0300H | 0301H | 0302H | 0303H 035DH | O035EH | O035FH
04h | 0400H | 0401H | 0402H | 0403H 045DH | O045EH | 045FH
05h | 0500H | 0501H | 0502H | 0503H 055DH | O55EH | O055FH
41h | 4100H | 4101H | 4102H | 4103H 415DH | 415EH | A415FH
42h | 4200H | 4201H | 4102H | 4103H 425DH | 425EH | 425FH
4300H | 4301H | 4302H | 4303H 435DH | 435EH | A435FH
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(b)Partial Display On

PSL[15:0]=02, PEL[15:0]=41, ML=0.

DATA SHEET Preliminary V01

05h

0500H

0501H 0502H

0503H

Non-display
area 2 lines

Display area
64 lines

Non-display:
area 2 lines

{

LCD panel nlnln NS | 4
SIG pins Gl elg S
= T I— 005FH
G2 0100H | -------m- 015FH
G3 0200H | ----o-o- 025FH
G4 0300H | --------- 035FH
G5 0400H | --------- 045FH
G6 0500H | --------- 055FH
G66 4100H | -------e- 415FH
G67 4200H | - A25FH
G68 4300H | - 435FH

Table 5. 17
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00h 01h 02h 03h 5Dh 5Eh 5Fh 80h 81h 82h 83h

GRAM [ DB---DB | DB---DB | DB--DB | DB---DB DB--DB | DB-—-DB | DB--DB DB--DB | DB--DB | DB-—-DB | DB--DB
17 -0 | 17 -0 | 17--0 | 17--0 170 | 17--0 | 17--0

00h | 0000H | 0001H | 0002H | 0003H 005DH | O005EH | OO05FH

01h | 0100H | 0101H | 0102H | 0103H 015DH | O015EH | O15FH

02h | 0200H | 0201H | 0202H | 0203H 025DH | 025EH | 025FH

03h | 0300H | 0301H | 0302H | 0303H 035DH | 035EH | 035FH

04h | 0400H | 0401H | 0402H | 0403H 045DH | 045EH | 045FH
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5.3.8.7 96x64 resolution (RSO[2:0]=3'b101)

(@)Normal Display On

DATA SHEET Preliminary V01

In this mode, contents of the frame memory within an area where column pointer is
00h to 5Fh and page pointer is 00h to 43h is displayed. To display a dot on leftmost
top corner, store the dot data at (column pointer, row pointer) = (0, 0).
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LCD panel nlnln A3 9
S/G pins &34 E1A|5
G1 [010]0]0] - I N—— 005FH
G2 0100H |  ----mmmm- 015FH
G3 0200H | oo 025FH
G4 0300H | ----mmmm- 035FH
G5 0400H | --------- 045FH
G6 0500H | -------m- 055FH
G63 3EOQOH | --------- 3E5FH
G64 3FOOH | - 3F5FH

Table 5. 18

00h 01h 02h 03h 5Dh 5Eh 5Fh 80h 81h 82h 83h

GRAM (DB---DB | DB---DB | DB---DB | DB---DB DB---DB | DB---DB | DB---DB DB---DB| DB---DB | DB---DB | DB---DB
17---0 | 17---0 | 17---0 | 17 ---0 7--0 | 170 | 17--0 | ~ | 17--0 | 17 ---0

00h | 0000H | 0001H | 0002H | 0003H 005DH | O005EH | 005FH

01h | 0100H | 0101H | 0102H | 0103H 015DH | O015EH | 015FH

02h | 0200H | 0201H [ 0202H | 0203H 025DH | 025EH | 025FH

03h | 0300H | 0301H | 0302H | 0303H 035DH | 035EH | 035FH

04h | 0400H | 0401H [ 0402H | 0403H 045DH | O045EH | 045FH

05h | 0500H | 0501H | 0502H | 0503H 055DH | 055EH | 055FH

3Fh | 3F00H | 3F01H | 3F02H | 3FO3H 3F5DH | 3F5EH | 3F5FH
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(b)Partial Display On

PSL[15:0]=02, PEL[15:0]=3D, ML=0.

DATA SHEET Preliminary V01

05h 0500H

0501H | 0502H

0503H

055DH

LCD panel 0|l unln Y I
SIG pins SRR SR S
Non-display G1 0000H | -momm- 005FH
area 2 lines G2 0100H | —-momoe- 015EH
G3 0200H | ----o-o- 025FH
G4 0300H | -memme- 035FH
G5 0400H [ - 045FH
Display area. G6 0500H [ - 055FH
60 lines . . . .
Non-dispay 0| —— S8 [ SRR o
area2lines. LbL— =22 | ST 1 T
Table 5. 19
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00h 01h 02h 03h 5Dh 5Eh 5Fh 80h 81h 82h 83h

GRAM [DB---DB | DB---DB | DB--DB [ DB--DB DB--DB | DB--DB | DB--DB DB---DB | DB---DB | DB--DB | DB---DB
17 -0 | 17 -0 | 17---0 | 17 -0 170 | 17--0 | 17--0

00h | 0000H | 000IH | 0002H | 0003H 005DH | O005EH | O0O5FH

01h | 0100H | 0101H | 0102H | 0103H 015DH | O015EH | O015FH

02h | 0200H | 0201H | 0202H | 0203H 025DH | 025EH | 025FH

03h | 0300H | 0301H | 0302H | 0303H 035DH | 035EH | 035FH

04h | 0400H | 0401H | 0402H | 0403H 045DH | O045EH | 045FH
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5.4 Vertical Scrolling Display

DATA SHEET Preliminary VO1

The vertical scrolling display is specified by SCRLAR instruction (R33h) and VSCSAD
instruction (R37h). The Vertical scrolling is only enable when using 132 x 162 GRAM

resolution, display resolution 132RGB x 162 and support S45AP spec

(RSO[2:0]=3'b000 & STE_SEL=0)

Original

VSA
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Figure 5. 42

|
= 4

Scrolling

v
a»
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RSO[2:0]=3'b000 (132RGBx162)

When RSO[2:0]=3'b000(132RGB x 162) and Vertical Scrolling Definition Parameters
(TFA+VSA+BFA)=162 (other setting is prohibited). In this case, scrolling is applied as
shown below.

Example 1: RSO=2'b00(132RGB x 162), TFA =3, VSA=157, BFA=2, VSP=4,
MADCTR(ML)=0: Scrolling

Scan order

©o
—
00h 01h 02h 03h 04h -==—=-—==-= 80h 81h 82h 83h ¢ @ &
ooh |00 01| 0203|0405 ov|ow|ox[oy|oz| 1st | © 1 |00fo01]|02]03(04|05 ov |ow| ox [ oy | 0z
TFA o1h |20 11| 12| 13| 14 aw|ax|ay [1z| 2nd | 1 |:> G2 |10f11]12] 13|14 aw| 1x | 1v | 1z TFA
o2h |20 212223 2x |2y |2z 3nd | 2 G3 |20 21|22]23 2x |2y | 2z
/" o3nh|30[31]32 3y | 3z | 160th ¥ Ga.|40|41]42 ax|av|az| wn
04h | 40| 41 ay | az| ath G5 |50 | 51 5Y |52 8
05h | 50 5z | sth G660 62 =
5 e
VSA < 123%]?%2 n%gr;’“ 132 x 162 LCD Panel > 8
gcr; uo Uz | 156th 6157' VO | Vi vy [vz ,E\
oph |Vo|vi VY [ vz | 157th G158~ Wo | w1 wy |wz ﬂ
9Eh |WO|w1 wy |wz | 158th G159 | X0 | X1 | X2 XX | XY [xz 5
\_oFh |X0[x1|x2 xx | XY [ xz| 159th G160 | 3031 32 ax|av|sz| / 3
Alh 162th| 161 G162

Figure 5. 43

Example 2: RSO=2'b00(132RGB X 162), TFA =3, VSA=157, BFA=2, SSA=4,
MADCTR/(ML)=1:“Scrolling (TFA and BFA are exchanged)

Scan order

©
(2]
B ™
00h 01h 02h 03h 04h ---—====:--'80h 81h 82h 83h ¢ 52 n
BEA 00h 162th| 0 G1 BEA
{ e _161th ! I:‘> e
/~ o2nh |20 |21|22(23 2x |2y |2z |159th| 2 G3 |wo w1 wy [wz | Y\ o
03h | 303132 3y |3z |158th| 3 G4 | 20|21 (22|23 2x |2y |2z g
04h | 40 | 41 4y |4z |157th| 4 G5 | 303132 3x |3y |3z =
QD
05h | 50 5z |156th| 5 Ge6 |40 |41 ay | 4z @
VSA , : i ®
H 132 x 162 x 18 bit i 132 x 162 LCD Panel 1
H Frame memory i
H H m
och | U0 uz| sth | 156 G157 | TO Tz J
oph | Vo |v1 vy |vz| ath | 157 1L yesp G158 |U0|Ul uy[uz 5
\_ 9h |Wo|w1 Wy |wz | 160th| 158 "AG159 [vo|vi vy|vz| ) 3
oFh [ X0[X1|x2 XX|XY|XZ| 3nd | 159 G160 [ X0| X1 | x2 XX | XY [ Xz
TFA Aoh [YO|YL([Y2|Y3 YW([YX|YY|YZ| 2nd | 160 G161 | Yo Y| Y2|Y3 YW([ x| vy|vyz TEA
ath |zo|za|z2|z3|za| 25 zv [zw| zx |2y | zz| 1st | 161 G162 [20|z1| 22| 23| 24| z5 zv|zw| zx | zY | zz
Scan Address
Figure 5. 44
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DATA SHEET Preliminary VO1
5.5 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.

5.5.1 Tearing Effect Line Modes

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

tvdI 7 tvdh
Figure 5.'45
tvrec1= The LCD display is not updated from the Frame Memaory
t\w = 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 and-N:H-sync pulses per field on different
resolution.

128RGBx160 (Support S43AP and S44AP): N=160

t hdl thdh

V-Sync \

I'Invisible Line 1stLline | " 2nd Line | I 159th Line | I""160th Line |

V-Sync

132RGBx162 (Support. S45AP): N=162

tha thdh

SN N N N Y

Invisible Line st Line 2nd Line 161th Line 162th Line

.

96x68: N=68

tha thdh

a e\ U e\ U e U N o iy an

Invisible Line 1st Line 2nd Line 67th Line 68th Line

.
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96x64: N=64
tha thdh
/ [osvie V-Sync
Invisible Line 1stLine | " 2ndLine 1 I 63th Line | ™64t Line |

Figure 5. 46
than= The LCD display is not updated from the Frame Memory

tha= The LCD display is updated from the Frame Memory (except Invisible Line — see
above.)

Bottom Line

Top Line ’—‘
2nd Line ’—‘
(TN | | N A R T I A e |

TE (Mode 1)

tuan

Note: During Sleep In Mode, the Tearing Output Pin is.active Low
Figure 5. 47
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DATA SHEET Preliminary VO1
5.5.2 Tearing Effect Line Timing

The Tearing Effect signal is described below.

tvai tvan
Vertical Timing
Horizontal TiminJ 1
thai than
Figure 5. 48
Idle Mode Off (Frame Rate = TBDHZz)
Symbol | Parameter Min. Max. Unit Description
tvdl Vertical Timing Low Duration TBD - ms -
tVREG1 | Vertical Timing High Duration 1000 - us -
thdl Horizontal Timing Low Duration TBD - us -
thdh Horizontal Timing High Duration TBD 500 us -

Note: The timings in Table 5.12 apply when MADCTL ML=0 and ML=1
Table 5. 20 AC characteristics of Tearing-Effect Signal

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

tr tf

~ /I 08*VDD1 0.8*VDD1 — N

[ 0.2*vDD1 0.2*VvDD1 ]

Figure 5. 49

The Tearing Effect Output Line is fed back to the MPU and should be used as shown
below to avoid Tearing Effect:
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5.5.3 Example 1: MPU Write is faster than Panel Read

MCU to Memory Hﬂﬂlﬂﬂﬂﬂmmmmmnmn ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ]ﬂ]ﬂm Time

1st 162th

TE output signal

Memory to LCD

Image on LCD

Figure 5. 50

Data write to Frame Memory is now synchronized to the Panel Scan. 1t should be
written during the vertical sync pulse of the Tearing Effect Qutput 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 on LCD

Figure 5. 51
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5.5.4 Example 2: MPU Write is slower than Panel Read

MCU to Memory . Time

1s

TE output signal

Memory to LCD

Image on LCD
Figure 5. 52

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 MPU to Frame memory
write position.

Data to be sent

a b c d
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5.6 Color Depth Conversion Look-up Tables

R input (4bit) R input (5 bit) R output (6bit)
12 bit/pixel -mode | 16 bit/pixel -mode 18 bit/pixel -mode RGBSET Parameter
4,096 colours 65,536 colours 262,144 colours
0000 00000 RoosR004 Roo3 Roo2 Roo1 Rooo 1
0001 00001 Ro15R014 Ro13 Ro12 Ro11 Ro1o 2
0010 00010 Ro25R024 Ro23 Ro22 Ro21 Ro20 3
0011 00011 Ro35R034 Ro33 Ros2 Ros1 Roso 4
0100 00100 Ro45R044 Ro43 Ro42 Roa1 Ro4o 5
0101 00101 Ros5R054 Ros3 Ros2 Ros1 Roso 6
0110 00110 RossRo064 Ros3 Ros2 Ros1 Roso 7
0111 00111 Ro75R074 Ro73 Ro72 Ro71 Ro7o 8
1000 01000 RossRos4 Ross Ros2 Ros1 Rogo 9
1001 01001 Ro95R094 Rog3 Rog2 Rog1Ro90 10
1010 01010 R105R104 R103 R102 R101'R100 11
1011 01011 R115R114 R113 R112 R111 R110 12
1100 01100 R125R124 R123R122 R121 Ri120 13
1101 01101 R13sR134 R133'R132 R131.R130 14
1110 01110 R145R144 R143 R142 R141 R140 15
1111 01111 R155R154 R153 R152'R151 R1s0 16
No Input 10000 Ri65R164 R163R162 R161 Ri60 17
No Input 10001 R175R174 R173 R172 R171 Razo 18
No Input 10010 R1ssR184 R183 R182 Ris1 Riso 19
No Input 10011 R195R194 R193 R192 R191 R190 20
No Input 10100 R205R204 R203 R202 R201 R200 21
No Input 10101 R215R214 R213 R212 R211 R210 22
No Input 10110 R225R224 R223 R222 R221 R220 23
No Input 10111 R235R234 R233 R232 R231 R230 24
No Input 11000 R245R244 R243 R242 R241 R240 25
No Input 11001 R2s55R254 R253 R252 R251 R250 26
No Input 11010 R265R264 R263 R262 R261 R260 27
No Input 11011 R275R274 R273 R272 R271 R270 28
No Input 11100 R2ssR284 R283 R282 R281 R2so 29
No Input 11101 R295R294 R293 R292 R291 R290 30
No Input 11110 R305R304 R303 R302 R301 R3oo 31
No Input 11114 R315R314 R313 R312 R311 R310 32
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G input (4bit) G input (6 bit) G output (6bit)
12 bit/pixel -mode 16 bit/pixel -mode 18 bit/pixel -mode RGBSET Parameter
4,096 colours 65,536 colours 262,144 colours
0000 000000 Goo5Goo4 Goos Gooz2 Goo1 Gooo 33
0001 000001 Go15Go14 Go13 Go12 Go11 Go1o 34
0010 000010 Go25Go24 Go23 Gozz2 Goz1 Gozo 35
0011 000011 Go35Go34 Goss Go32 Goz1 Gozo 36
0100 000100 Go45Go44 Goaz Goa2 Goa1 Go4o 37
0101 000101 Gos5Gos4 Gos3 Gos2 Gos1 Goso 38
0110 000110 Goes5Goe4 Goss Gos2 Gos1 Goso 39
0111 000111 Go75Go74 Go73 Go72 Gor1 Goro 40
1000 001000 GossGosa Goss Gos2 Gos1 Goso 41
1001 001001 Go95Go94 Gogz Gogz2 Goa1 Gogo 42
1010 001010 G105G104 G103 G102 G101 G1oo 43
1011 001011 G115G114 G113 G112 Gu1r-G11o 44
1100 001100 G125G124 G123 G122.G121 G120 45
1101 001101 G135G134 G133 G132 G131 G130 46
1110 001110 G145G144 G143 G142 G141 G140 47
1111 001111 G155G154.G153.G1s2 Gis1 Giso 48
No Input 010000 G165G164 G163 G162 G161:.G160 49
No Input 010001 G175G174 G173 G172 G171G170 50
No Input 010010 G185G184 G183 G1s2 G1s1 Gigo 51
No Input 010011 G195G194 G193 G192/G191 Gigo 52
No Input 010100 G205G204-G203 G202 G201 G200 53
No Input 010101 G215G214 G213 G212 G211 G210 54
No Input 010110 G225G224 G223 G222 G221 G220 55
No Input 010111 G235G234 G233 G232/G231 G230 56
No Input 011000 G245G244 G243.G242 G241 G240 57
No Input 011001 G255G254/G253 G252 G251 G250 58
No Input 0110210 G265G264 G263 G262 G261 G260 59
No Input 011011 G275G274 G273 G272 G271 G270 60
No Input 011200 G285G284 G283 G282 G281 G280 61
No Input 011101 G295G294 G293 G292 G291 G290 62
No Input 011110 G305G304 G303 G302 Gao1 G3oo 63
No Input 01217111 G315G314 G313 G312 G311 G310 64
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G input (4bit) G input (6 bit) G output (6bit)
12 bit/pixel -mode | 16 bit/pixel -mode 18 bit/pixel -mode RGBSET Parameter
4,096 colours 65,536 colours 262,144 colours
No Input 100000 G325 G324 G323 G322 G321 G320 65
No Input 100001 G335 G334 G333 G332 G331 G330 66
No Input 100010 G345 G344 G343 G342 G341 G340 67
No Input 100011 Gas5 Gas4 G353 Gas2 Gas1 Gaso 68
No Input 100100 G365 G4 G363 G362 Gas1 G360 69
No Input 100101 Ga7s Ga74 Gars Gar2 Gar1 Garo 70
No Input 100110 G3ss Gass G3ss Gas2 Gas1 Gsso 71
No Input 100111 G395 G394 G393 G392 G391 G390 72
No Input 101000 Gao5 Gaos Gaoz Gaoz2 Gao1 Gaog 73
No Input 101001 Ga15 Ga14 G413 Ga12 Ga11 G410 74
No Input 101010 Ga2s Gazsa Gaz3 Gazz Ga21.Gaz0 75
No Input 101011 Ga3s Gazsa G433z Gazz G431 Gazo 76
No Input 101100 Ga45 Gaas Gaa3 Gaaz Gaz Gago 77
No Input 101101 Gass Gass Gasz Gasz Gas1 Gaso 78
No Input 101110 Gaes Gaess Gue3.Gas2 Gast Gaso 79
No Input 101111 Ga75 G474 G473 G472 G471 Garo 80
No Input 110000 G485 G484.G1s3 Gasz Gasr Gaso 81
No Input 110001 Gags G494 G493 Gagz2 G401 Gago 82
No Input 110010 Gs05 G504 G503 Gs02 Gso1 Gsoo 83
No Input 110011 Gs15 G514 Gs13 Gs12 Gs11 Gs10 84
No Input 110100 Gs25 G524 G523 Gs522.G521 G520 85
No Input 110101 Gs3s5 G534 Gs33 G532 G531 Gs30 86
No Input 110110 G545 Gs44 G543Gs42 Gs41 Gs40 87
No Input 11011% Gss5 Gss4 G553 Gss2 Gss1 Gss0 88
No Input 111000 Gses Gs64 G563 Gse2 Gse1 G560 89
No Input 111001 Gs75Gs574 G573 Gs72 Gs71 Gs7o 90
No Input 111010 Gsgs Gsss Gsss Gssz2 Gssl Gsso 91
No Input 111011 G595 Gs94 G593 G592 Gs91 Gs90 92
No Input 111100 G605 Geos Geos Geoz Geor Geoo 93
No Input 111101 Ge15 Ge14 Ge13 Ge12 Ge11 Ge10 94
No Input 111110 Ge25 Ge24 G623 Ge22 Ge21 G620 95
No Input 111111 Ge35 Ge34 Gs33 Ge32 Gear Ge30 96
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B input (4bit) B input (5 bit) B output (6bit)
12 bit/pixel -mode | 16 bit/pixel -mode 18 bit/pixel -mode RGBSET Parameter
4,096 colours 65,536 colours 262,144 colours
0000 00000 BoosBoo4 Boos Boo2 Boo1 Booo 97
0001 00001 Bo15Bo14 Bo13 Bo12 Bo11 Boio 98
0010 00010 Bo25B024 Bo23 Bo22 Bo21 Bozo 99
0011 00011 Bo3sBos4 Boss Bos2 Bos1 Boso 100
0100 00100 Bo45Bo044 Boas Bo42 Boa1 Bo4o 101
0101 00101 BossBos4 Boss Bos2 Bos1 Boso 102
0110 00110 BossBos4 Boss Bos2 Bos1 Boso 103
0111 00111 Bo75Bo74 Bo7s Bo72 Bo71 Bo7o 104
1000 01000 BossBos4 Boss Bos2 Bos1 Boso 105
1001 01001 Bo9sBo94 Boos Bog2 Bog1 Bogo 106
1010 01010 B105B104 B103 B102 B101-B10o 107
1011 01011 B115B114 B113 B112 B111 B11o 108
1100 01100 B125B124 B123 B122 B121 B120 109
1101 01101 B135B134 B133'B132 B131 B13o 110
1110 01110 B145B144 B143 B142 B141 B14o 111
1111 01111 B155B154 B1s3' B1s2 B151 B150 112
No Input 10000 B165B164-B163 B162 B161B160 113
No Input 10001 B175B174 B173 B172 B172:B170 114
No Input 10010 Bus5B184 B1s3 B1g2'B1s1 B1go 115
No Input 10011 B195B194 B193 B192 B1o1 B1go 116
No Input 10100 B205B204 B203 B202 B201 B20o 117
No Input 10101 B215B214 B213 B212 B211 B210 118
No Input 10110 B225B224 B223 B222-B221 B220 119
No Input 1011% B235B234.B233 B232 B231 B230 120
No Input 11000 B245B244 B243 B242 B241 B24o 121
No Input 11001 B255B254B253 B2s2 B251 B2so 122
No Input 11010 B265B264 B263 B262 B2s1 B260 123
No Input 11011 B275B274 B273 B272 B271 B270 124
No Input 11100 B285B284 B283 B2s2 B2s1 B2so 125
No Input 11101 B295B294 B203 B292 B291 B290 126
No Input 11110 B305B304 B303 B3o2 B3o1 B3oo 127
No Input 11111 B315B314 B313 Bs12 B311 B31o 128
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5.7 Oscillator

The HX8353-C has an internal oscillator without extra external components that
provide a source for system clock generator.

5.8 Source Driver

The HX8353-C contains a 396 channels of source driver (S1~S396) 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 396 channels and generates corresponding
gray scale voltage output, which can realize a 262,144 colors display simultaneously.
Since the output circuit of this source driver incorporates an-operational amplifier, a
positive and a negative voltage can be alternately output fram-each channel.

5.9 Gate Driver

The HX8353-C contains a 160 gate channels of gate driver (G1~G160) which is used
for driving the gate. The gate driver level is VGH when scan some line; VGL the other
lines.
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5.10 LCD POWER GENERATION CIRCUIT
5.10.1 LCD Power Generation Scheme

The boost voltage generated is shown as below.

DATA SHEET Preliminary VO1

VGH |

VGH(4 VCI~6 VCI) |

VLCD (4.5V~55V) |

VREG1(3.

5~ (VLCD-0.5)V) |

VCI (2.3 ~ 3.3V) VCOMH
A
VDDD ?
\ VDDD(1.8V) ) ¢ > JCOMAmplitude
_ [VBGP(1.25V) |
\VSSA, VSSD (OV
VCOML \

+ VCOML
SCiDC [ vcomL ]
x (1)
zver ] ocioc

\: (-3)~(-5)
&WGL(-s VCI ~ -3 VCI)]

NOTE: Register./ Voltage mapping
VC1[2:0],—» VLCD
VDC_SEL[2:0] —/# ) VDDD
VRH[4:0}<—% VREG1
VCM[6:0] ~“—» VCOMH
BT[3:0] — ™ “VGH, VGL

VDV[4:0] /7~ » VCOM Amplitude
(VCOMH - VCOML)

Figure 5. 53 LCD power generation scheme
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5.10.2 Various Boosting Steps

The boost steps of each boosting voltage are selected according to how the external
capacitors are connected. Different booster applications are shown as below.

VLCD=2xVDD

VLCD

R
L

- Cl1B
VGH=6xVDD
VGL=-5xVDD
— C21A
1 VGH |~/
L c218 ;
| C22A
/| VGL ]
L | c228 {

Figure 5. 54 Block-Diagram of Power Supply Circuit
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5.11 Gray Voltage Generator for Source Driver

The HX8353-C incorporates gamma adjustment function for the 262,144-color display
(64 grayscale for each R, G, B color). Gamma adjustment operation is implemented
by deciding the 8 grayscale levels firstly in gamma adjustment control registers to
match the LCD panel. These registers are available for both polarities.
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Figure 5. 55 Grayscale Control
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5.11.1 Structure of Grayscale Voltage Generator

DATA SHEET Preliminary VO1

Eight reference gamma voltages VgP/N(0, 1, 8, 20, 43, 55, 62, 63) for positive and
negative polarity are specified by the center adjustment, the micro adjustment and the
offset adjustment registers firstly. With those eight voltage injected into specified node
of grayscale voltage generator, totally 64 grayscale voltages (V0-V63) can be
generated from grayscale amplifier for LCD panel.

Micro Adjust Register ( 6x3 bits)

VREG1
j MP/N5 MP/N4 MP/N3 MP/N2 MP/N1 MP/NO
pal 3 3 3 3 3 13
g % RVP/NO | > VOPIN
(e} %‘
A
8tol
= i LR —> VIP/N
T> V2PIN
E .
[ I
8to1l
5 select RVP/N8 > V8P/N
—> VIP/N
|
|
A |
4 8ol RVP/N20
% sel?ect > V20P/N
v —>V21P/N
Offset |
Adjust -+
Register 3 > I
OP/N1 Gray Scale| |
Voltage
; getréclt RVP/N43 Generator [—» V43P/N
3 |/ —> V44PIN
|
|
’ |
b 8101 RS L > V55 PIN
‘T setect > V56 P/N
|
EnEr 2 !
Y |
RVP/N62
;: 8to1l
sel?ect » V62 P/IN
[cmat—p
3 RVP/N63 | S V63PN
VGS
Figure 5. 56 Structure of Grayscale Voltage Generator
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5.11.2 Gamma-Characteristics Adjustment Register

This HX8353-C has register groups for specifying a series grayscale voltage that
meets the Gamma-characteristics for the LCD panel. These registers are divided into
two groups, which correspond to the gradient, amplitude, and macro adjustment of
the voltage for the grayscale characteristics. The polarity of each register can be
specified independently. (R, G, and B are common.)

5.11.2.1 Offset Adjustment Registers 0/1

The offset adjustment variable registers are used to adjust the ‘amplitude of the
grayscale voltage. This function is implemented by controlling these variable resisters
in the top and bottom of the gamma resister stream for reference gamma voltage
generation. These registers are available for both positive and negative polarities

5.11.2.2 Gamma Center Adjustment Registers

The gamma center adjustment registers are-used to-adjust the.reference gamma
voltage in the middle level of grayscale without changing the ‘dynamic range. This
function is implemented by choosing one input of 8101 selector in the gamma resister
stream for reference gamma voltage generation. These registers are available for both
positive and negative polarities.

5.11.3 Gamma Macro Adjustment Registers

The gamma macro adjustment registers can be used for fine adjustment of the
reference gamma voltage. This_ function-is._implemented by controlling the 8-to-1
selectors (MP/NO~5); each of-which has 8 inputs and generate one reference voltage
output (RVP/N 0, 1, 8,20, 44,56, 63, 64).. These registers are available for both positive
and negative polarities.

Register Positive Description
Groups Polarity
CP/NQ 3-0 Variable resistor (VRTP/N) for center adjustment
Center CPJ/N1 3-0 Varﬁable resﬁstor (VRCP/NO)for center ad_justment
Adjustment CP/N2°3-0 Variable resistor (VRMP/N) for center adjustment
CPIN3 3-0 Variable resistor (VRCP/N1)for center adjustment
CP/N4 3-0 Variable resistor (VRBP/N)for center adjustment
MP/NO 2-0 8-to-1 selector (reference voltage level of grayscale 1)
MP/N1 2-0 8-to-1 selector (reference voltage level of grayscale 8)
Macro MP/N2 2-0 8-to-1 selector (reference voltage level of grayscale 20)
Adjustment MP/N3 2-0 8-to-1 selector (reference voltage level of grayscale 43)
MP/N4 2-0 8-to-1 selector (reference voltage level of grayscale 55)
MP/N5 2-0 8-to-1 selector (reference voltage level of grayscale 62)
Offset OP/NO 3-0 Variable resistor (VRP/NO)for offset adjustment
Adjustment OP/N1 4-0 Variable resistor (VRP/N1)for offset adjustment
Table 5. 21 Gamma-Adjustment Registers
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5.11.4 Gamma Resister Stream and 8 to 1 Selector

The block consists of two gamma resister streams, one is for positive polarity and the
other is for negative polarity, each one includes eight gamma reference voltages
(Vg(P/N)O, 1, 8, 20, 43, 55, 62, 63). Furthermore, the block has a pin (VGS) to
connect a variable resistor outside the chip for the variation between panels, if

needed.
OP/N1 VgP/NO
VPINO
VREG1 =—wws S >
0-93R O-GOR’/?Center adjustment CP/NO VO P/N
VRP/N1 VRTP/N~; o P
. § VPIN1 _ kveinz]
3 E§vp/Nz wens|  VgP/NL
i EVPIN3__ omd— B> - » VIPN
=T e Buffer CGMO & R1
2R*7! EfVP N4 kveing| D A V) -RZ—> V2 P/N
li SVPINS - e 1R 3R BR| 2R I v3aPN
. =VPIN6 _ kvein 1R | 15R[3.33RIL83R = R3
\E 7 1R [ 2R [267RlL67R A V4 PIN
« EVPINT__- kveing & R4
Center adjustment CP/N1 R R R T ™ V5PN
VRCP/NO 0-45R Z en e{\gmjus men 1R [1R [1R |13 &= R5
= :_/ 1R [1R | IRf17R 1 » V6 PIN
=VP/N8 KVP/NLO = R6
re——" 1R[1R[.IR[ 1R L 7 e V7PN
1 EVvPiNg__xvemn \/gP/N2 w R7
I SVPINIQ - kver > » V8PN
2R7 1 Svpmit s T R8
L _ KVPINL3 +—» VIOP/N
1 = R9
I Svpini2 =
| 2 KVP/N{L4 & —» VIOP/N
NE =VPINL3 _ kveiNis '
SVPIN1A _ kveints
E E—“‘ % %
20R ) SVPINIS o
=VP/NIG = :
g I » V19PN
| _ZVPINLT - VQgP/N3 & R19
I ~ZVPIN18 £ » /20 P/IN
&0 Semae Buffer 7 R20
2R*7 q = - 1 o V21 P/IN
- “SVPIN20 b
e C V22 PIN
| 2vPIN21
: S\PIN22 A ~
VRMP/N—0-30R ¥ Center adjustment CP/N2 |
3 _ KVPIN25 i ;
Sokos ; V41 PN
rz 6 = R41
3 —
f S Aoy L a—
I ZSvpiNge > >
2R*7 | Ei/P/N27 Buffer == R43
- _ L V44 PIN
- ZVP/N28 = R44
\ E—— +—» V45PN
\ SvPiN2g i
E E\/P/Nso ) 4 X
20R SVPIN31
£ E KVP/N33
7 SVPIN32 - kvpinas % R53 :
HE —vweegbonn 1 V54 PN
| g =VPIN33_ wvengss  \V/gP/NS = R54 ;
b Z2vPiNga_wemnlis— > » V55 PIN
PRI e Buffer CGM1 T R55
il VP/N35_ kvPiNg7 T T +——» V56 P/N
© ZVPIN36 _ ypnbs ¥ R56
| E——& 1R [1r|1R[1R +——» V57PIN
\ E_VP/N37 _ KVPING9 1R [ 1R | 1R pa7r = R57
. EEVP/N38 KVPINO 1R | 1IR[ 1R p.33R he R58 L
aspX Center adjustment CP/N3 IR | IR| 1R [1.5R T————» V59 PIN
VRCP/N1 0-45R = KVPINAL 1R | 2R [267RL67R = R59
E = /PINGO 1R [15r[3.33”1.83R] +——» V60P/N
r SYENST - kvPing2 1R|3R|5R | 2R el
a= I
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Figure 5. 57 Gamma Resister Stream and Gamma Reference Voltage
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There are two types of variable resistors, one is for center adjustment and the other is
for offset adjustment. The resistances are decided by setting values in the center
adjustment, offset adjustment registers. Their relationship is shown as below.

Value in Register Resistance Value in Register | Resistance
OP/NO 3-0 VRP/NO OP/N1 4-0 VRP/N1

0000 OR 00000 OR
0001 3R 00001 3R
0010 6R 00010 6R

L] o L] { ]

L] ° [ ] °
1101 39R 11101 87R
1110 42R 11110 90R
1111 45R 11111 93R

Table 5. 22 Offset Adjustment O

Table 5. 23 Offset Adjustment 1

Value in Register Resistance Value in Register Resistance Value in Register Resistance
CP/NO 3-0 VRTP/N CP/N4 3-0 VRBP/N CP/N2 3-0 VRMP/NO
0000 OR 0000 OR 0000 OR
0001 4R 0001 4R 0001 2R
0010 8R 0010 8R 0010 4R
L] L] (] L] L]

L] [ ] ) L] L] L]
1100 ° 1100 48R 1100 24R
1101 52R 1101 52R 1101 26R
1110 56R 1110 56R 1110 28R
1111 60R 1111 60R 1111 30R

Value in Register Resistance
CP/N3 3-0 VRCP/N1

0000 OR
0001 3R
0010 6R

L] L]

[} L]
1100 36R
1101 39R
1110 42R
1111 45R

Value in Register Resistance
CP/N1 3-0 VRCP/NO

0000 OR
0001 3R
0010 6R

o o

o o
1100 36R
1101 39R
1110 42R
1111 45R

Table 5. 24 Center Adjustment
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8 to 1 Selector

The 8 to 1 selector has eight input voltages generated by gamma resister stream, and
outputs one reference voltages selected from inputs for gamma reference voltage
generation by setting value in macro adjustment register. There are six 8 to 1
selectors and the relationship is shown as below.

Value in Register Voltage level
M(P/N) 2-0 Vg(P/N) 1 Vg(P/N) 2 Vg(P/N) 3 Vg(P/N) 4 Vg(P/N) 5 Vg(P/N) 6
000 VP(N)1 VP(N)9 VP(N)17 VP(N)25 VP(N)33 VP(N)41
001 VP(N)2 VP(N)10 VP(N)18 VP(N)26 VP(N)34 VP(N)42
010 VP(N)3 VP(N)11 VP(N)19 VP(N)27 VP(N)35 VP(N)43
011 VP(N)4 VP(N)12 VP(N)20 VP(N)28 VP(N)36 VP(N)44
100 VP(N)5 VP(N)13 VP(N)21 VP(N)29 VP(N)37 VP(N)45
101 VP(N)6 VP(N)14 VP(N)22 VP(N)30 VP(N)38 VP(N)46
110 VP(N)7 VP(N)15 VP(N)23 VP(N)31 VP(N)39 VP(N)47
111 VP(N)8 VP(N)16 VP(N)24 VP(N)32 VP(N)40 VP(N)48

Table 5. 25 Output Voltage of 8'to 1 Selector
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The grayscale levels are determined by the following formulas.

REFETEmES Formula Pin
Voltage
VgP/NO VREG1-VD*VRP/NO /sumRP/N KVPO/KVN49
MP/NO 2-0=000 VREG1 —VD((VRP/NO+VRTP/N) /sumRP/N KVP1/KVN48
MP/NO 2-0=001 VREG1 —VD((VRP/NO+ VRTP/N +2R) /sumRP/N KVP2/ KVN47
MP/NO 2-0=010 VREG1 —VD((VRP/NO+ VRTP/N +4R) /sumRP/N KVP3/ KVN46
VgP1/VgN7 MP/NOQ 2-0=011 VREG1 —-VD((VRP/NO+ VRTP/N +6R) /sumRP/N KVP4/ KVN45
MP/NOQ 2-0=100 VREG1 —-VD((VRP/NO+ VRTP/N +8R) /sumRP/N KVP5/ KVN44
MP/NO 2-0=101 VREG1 -VD((VRP/NO+ VRTP/N +10R) /sumRP/N KVP6/ KVN43
MP/NO 2-0=110 VREG1 —-VD((VRP/NO+ VRTP/N +12R) /sumRP/N KVP7/ KVN42
MP/NO 2-0=111 VREG1 —VD((VRP/NO+ VRTP/N +14R) /sumRP/N KVP8/ KVN41
MP/N1 2-0=000 VREG1 —-VD((VRP/NO+ VRTP/N +14R+VRCP/NQ) /sumRP/N KVP9/ KVN40
MP/N1 2-0=001 VREG1 —-VD((VRP/NO+ VRTP/N +16R+VRCP/NQ) /sumRP/N KVP10/ KVN39
MP/N1 2-0=010 VREG1 —-VD((VRP/NO+ VRTP/N +18R+VRCP/NQ) /sumRP/N KVP11/ KVN38
VgP2/VgN2 MP/N1 2-0=011 VREG1 —-VD((VRP/NO+ VRTP/N +20R+VRCP/NOQ) /sumRP/N KVP12/ KVN37
MP/N1 2-0=100 VREG1 —-VD((VRP/NO+ VRTP/N +22R+VRCP/NQ) /sumRP/N KVP13/ KVN36
MP/N1 2-0=101 VREG1 —-VD((VRP/NO+ VRTP/N +24R+VRCP/NO)//sumRP/N KVP14/ KVN35
MP/N1 2-0=110 VREG1 -VD((VRP/NO+ VRTP/N +26R+VRCP/NO) /sumRP/N KVP15/ KVN34
MP/N1 2-0=111 VREG1 —VD((VRP/NO+ VRTP/N +28R+VRCP/NQ) /sumRP/N KVP16/ KVN33
MP/N2 2-0=000 VREG1 —-VD((VRP/NO+ VRTP/N+48R+VRCP/NO) /sumRP/N KVP17/ KVN32
MP/N2 2-0=001 VREG1 —-VD((VRP/NO+ VRTP/N+50R+VRCP/NQ) /sumRP/N KVP18/ KVN31
MP/N2 2-0=010 VREG1 —-VD((VRP/NO+ VRTP/N+52R+VRCP/NQ) /sumRP/N KVP19/ KVN30
VgP3/VgN3 MP/N2 2-0=011 VREG1 —-VD((VRP/NO+ VRTP/N+54R+VRCP/NO) /sumRP/N KVP20/KVN29
MP/N2 2-0=100 VREG1 —-VD((VRP/NQ+VRTP/N+56R+VRCP/NO) /SUmRP/N KVP21/KVN28
MP/N2 2-0=101 VREG1 —VD((VRP/NO+VRTP/N+58R+VRCP/NO) /sumRP/N KVP22/ KVN27
MP/N2 2-0=110 VREG1 —-VD((VRP/NO+ VRTP/N+60R+VRCP/NQ) /sumRP/N KVP23/ KVN26
MP/N2 2-0=111 VREG1 —VD((VRP/NO+ VRTP/N+62R+VRCP/NO) /sumRP/N KVP24/ KVN25
MP/N3 2-0=000 VREG1 —-VD((VRP/NO+ VRTR/N+ VRMP/N +62R+VRCP/NO0) /sumRP/N KVP25/ KVN24
MP/N3 2-0=001 VREG1 —-VD((VRP/NO+ VRTP/N+ VRMP/N #+64R+VRCP/NO) /sumRP/N KVP26/ KVN23
MP/N3 2-0=010 VREG1 —-VD((VRP/NO+VRTP/N+ VRMP/N'#66R+VRCP/NO) /sumRP/N KVP27/ KVN22
VgP4NVgN4 MP/N3 2-0=011 VREG1=VD((VRP/NO+ VRTP/N+ VRMP/N +68R+VRCP/NO) /sumRP/N KVP28/ KVN21
MP/N3 2-0=100 VREG1 —-VD((VRP/NO+ VRTP/N+VRMP/N +70R+VRCP/NO) /sumRP/N KVP29/ KVN20
MP/N3 2-0=101 VREG1 =VD((VRP/NO+ VRTP/N+VRMP/N +72R+VRCP/NO0) /sumRP/N KVP30/ KVN19
MP/N3 2-0=110 VREG1 —-VD((VRP/NO+ VRTP/N+VRMP/N +74R+VRCP/NO) /sumRP/N KVP31/ KVN18
MP/N3 2-0=111 VREG1 —VD((VRP/NO+ VRTP/N+ VRMP/N +76R+VRCP/NO) /sumRP/N KVP32/ KVN17
MP/N4 2-0=000 VREG1 —VD((VRP/NO+VRTP/N+ VRMP/N +96R+VRCP/NQ) /sumRP/N KVP33/ KVN16
MP/N4 2-0=001 VREG1 —-VD((VRP/NO+VRTP/N+ VRMP/N +98R+VRCP/NO) /sumRP/N KVP34/ KVN15
MP/N4 2-0=010 VREGI1 ~VD((VRP/NO+VRTP/N+ VRMP/N +100R+VRCP/NO) /sumRP/N KVP35/ KVN14
VgP5VgING MP/N4 2-0=011 VREG1 ~VD((VRP/NO+ VRTP/N+ VRMP/N +102R+VRCP/NO) /sumRP/N KVP36/ KVN13
MP/N4 2-0=100 VREG1 —-VD((VRP/NO+ VRTP/N+ VRMP/N +104R+VRCP/NO) /sumRP/N KVP37/ KVN12
MP/N42-0=101 VREG1 —-VD((VRP/NO+ VRTP/N+ VRMP/N +106R+VRCP/NO) /sumRP/N KVP38/ KVN11
MP/N42-0=110 VREGL1+VD((VRP/NO+ VRTP/N+ VRMP/N +108R+VRCP/NO) /sumRP/N KVP39/ KVN10
MP/N4 2-0=111 VREGI1 —VD((VRP/NO+ VRTP/N+ VRMP/N +110R+VRCP/NO) /sumRP/N KVP40/ KVN9
MP/N5 2-0=000 VREG1 -VD((VRP/NO+ VRTP/N+ VRMP/N+110R+VRCP/NO +VRCP/N1) /sumRP/N | KVP41/ KVN8
MP/N5 2-0=001 VREG1 —-VD((VRP/NO+ VRTP/N+ VRMP/N +112R+VRCP/NO+VRCP/N1) /sumRP/N | KVP42/ KVN7
MP/N5 2-0=010 VREG1 —-VD((VRP/NO+ VRTP/N+ VRMP/N +114R+VRCP/NO+VRCP/N1) /sumRP/N | KVP43/ KVN6
VgP6/VgNG MP/N5 2-0=011 VREG1 —-VD((VRP/NO+ VRTP/N+ VRMP/N +116R+VRCP/NO+VRCP/N1) /sumRP/N | KVP44/ KVN5
MP/N5 2-0=100 VREG1 —-VD((VRP/NO+ VRTP/N+ VRMP/N +118R+VRCP/NO+VRCP/N1) /sumRP/N | KVP45/ KVN4
MP/N5 2-0=101 VREG1 —-VD((VRP/NO+ VRTP/N+ VRMP/N +120R+VRCP/NO+VRCP/N1) /sumRP/N | KVP46/ KVN3
MP/N5 2-0=110 VREG1 -VD((VRP/NO+ VRTP/N+ VRMP/N +122R+VRCP/NO+VRCP/N1) /sumRP/N | KVP47/ KVN2
MP/N5 2-0=111 VREG1 —-VD((VRP/NO+ VRTP/N+ VRMP/N +124R+VRCP/NO+VRCP/N1) /sumRP/N | KVP48/ KVN1
VgP7/VGN7 VREG1 -VD((VRP/NO+ VRBP/N+ VF;STuPn/ql\grP )/NRMP/N +104R+VRCP/NO+VRCP/INI) |\ \/pa9/ KVNO

SUMRP=124R+VRP0+ VRP1+ VRTP+ VRCP0O+VRMP+VRCP1+VRBP
SumRN=124R+ VRPO+ VRP1+ VRTP+ VRCP0+VRMP+VRCP1+VRBP
VD=(VREG1-VSS)
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Grayscale Formula Grayscale Formula
Voltage Voltage

VOP/V63N | VgP/NO V32P/V31N | VgP/N4+(VgP/N3-VgP/N4)*(11/23)
V1P/V62N | VgP/N1 V33P/V30N | VgP/N4+(VgP/N3-VgP/N4)*(10/23)
V2P/V6IN [VgP/N2+(VgP/N1-VgP/N2)*CT1 V34P/V29N | VgP/N4+(VgP/N3-VgP/N4)*(9/23)
V3P/V60ON [VgP/N2+(VgP/N1-VgP/N2)*CT2 V35P/V28N | VgP/N4+(VgP/N3-VgP/N4)*(8/23)
VAP/V59N [VgP/N2+(VgP/N1-VgP/N2)*CT3 V36P/V27N | VgP/N4+(VgP/N3-VgP/N4)*(7/23)
V5P/V58N [VgP/N2+(VgP/N1-VgP/N2)*CT4 V37P/V26N | VgP/N4+(VgP/N3-VgP/N4)*(6/23)
V6P/V57N |[VgP/N2+(VgP/N1-VgP/N2)*CT5 V38P/V25N | VgP/N4+(VgP/N3-VgP/N4)*(5/23)
V7P/V56N |[VgP/N2+(VgP/N1-VgP/N2)*CT6 V39P/V24N | VgP/N4+(VgP/N3-VgP/N4)*(4/23)
V8P/V55N | VgP/N2 V40P/V23N | VgP/N4+(VgP/N3-VgP/N4)*(3/23)
VOP/V54N | VgP/N3+(VgP/N2-VgP/N3)*(22/24) V41P/V22N | VgP/N4+(VgP/N3-VgP/N4)*(2/23)
V10P/V53N | VgP/N3+(VgP/N2-VgP/N3)*(20/24) V42P/V21N | VgP/N4+(VgP/N3-VgP/N4)*(1/23)
V11P/V52N | VgP/N3+(VgP/N2-VgP/N3)*(18/24) V43P/V20N | VgP/N4

V12P/V51N | VgP/N3+(VgP/N2-VgP/N3)*(16/24) V44P/V19N | VgP/N5+(VgP/N4VgRIN5)*(22/24)
V13P/V50N | VgP/N3+(VgP/N2-VgP/N3)*(14/24) V45P/V18N | VgP/N5+(VgP/N4-VgP/N5)*(20/24)
V14P/V49N | VgP/N3+(VgP/N2-VgP/N3)*(12/24) V46P/V17N | VgP/N5+(VgP/N4=VgP/N5)*(18/24)
V15P/V48N | VgP/N3+(VgP/N2-VgP/N3)*(10/24) VA7P/V16N | VgP/N5+(VgP/N4-VgP/N5)*(16/24)
V16P/V47N | VgP/N3+(VgP/N2-VgP/N3)*(8/24) V48P/V15N | VgP/N5+(VgP/N4-VgP/N5)*(14/24)
V17P/V46N | VgP/N3+(VgP/N2-VgP/N3)*(6/24) V49P/V14N | VgP/N5+(VgP/N4-VgP/N5)*(12/24)
V18P/V45N | VgP/N3+(VgP/N2-VgP/N3)*(4/24) V50P/V13N | VagP/N5+(VgP/N4-VgP/N5)*(10/24)
V19P/V44N | VgP/N3+(VgP/N2-VgP/N3)*(2/24) V51P/V12N | VgP/N5+(VgP/N4-VgP/N5)*(8/24)
V20P/V43N | VgP/N3 V52P/V11IN | VgP/N5+(VgP/N4-VgP/N5)*(6/24)
V21P/V42N | VgP/N4+(VgP/N3-VgP/N4)*(22/23) V53P/VION | VgP/N5+(VgP/N4-VgPIN5)*(4/24)
V22P/V41IN | VgP/N4+(VgP/N3-VgP/N4)*(21/23) V54P/VON-| VgP/N5+(VgP/N4-VgP/IN5)*(2/24)
V23P/V40N | VgP/N4+(VgP/N3-VgP/N4)*(20/23) V55P/V8N | VgP/N5

V24P/V39N | VgP/N4+(VgP/N3-VgP/N4)*(19/23) V56R/V7N [VgP/NG+(VgP/N5-VgP/N6)*CB1
V25P/V38N | VgP/N4+(VgP/N3-VgP/N4)*(18/23) V/57P/VEN [VgP/N6+(VgP/N5-VgP/N6)*CB2
V26P/V37N | VgP/N4+(VgP/N3-VgP/N4)*(17/23) V58P/V5N | [VgP/N6+(VgP/N5-VgP/N6)*CB3
V27P/V36N | VgP/N4+(VgP/N3-VgP/N4)*(16/23) V59P/VAN - [VgP/N6+(VgP/N5-VgP/N6)*CB4
V28P/V35N | VgP/N4+(VgP/N3-VgP/N4)*(15/23) V60P/V3N [VgP/NG+(VgP/N5-VgP/N6)*CB5
V29P/V34N | VgP/N4+(VgP/N3-VgP/N4)*(14/23) V61P/V2N [VgP/NG+(VgP/N5-VgP/N6)*CB6
V30P/V33N | VgP/N4+(VgP/N3-VgP/N4)*(13/23) V62P/VIN" | VgP/NG

V31P/V32N | VgP/N4+(VgP/N3-VgP/N4)*(12/23) V63P/VON | VgP/N7

Table 5. 27 Voltage Calculation Formula.of Grayscale Voltage
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CGMO[1.0] | “00° | “01" | “10° T CGM1[1.0] | “00" T gini T
CT1 6/7 |7.5/10.5| 10/15 | 8.5/10.5 CB1 6/7 | 9.5/105 | 14/15 | 9.5/10.5
CT2 5/7 | 6/10.5 | 6.67/15 | 6.67/10.5 CB2 5/7 | 8.5/105 | 13/15 |8.33/10.5
CT3 4/7 | 4/105 | 4/15 | 5.0/105 CB3 4/7 | 7.5/105 | 12/15 | 7.0/105
CT4 3/7 | 3/105 | 3/15 | 3.5/10.5 CB4 3/7 | 6.5/105 | 11/15 | 5.5/105
CT5 217 | 2/105 | 2/15 | 2.17/10.5 CB5 2/7 | 4.5/10.5 | 8.33/15 |3.83/10.5
CT6 U7 | 1105 | 1/15 1/10.5 CB6 17 | 3.0/105| 5/15 | 2.0/10.5

Note: Negative gamma don’t have CGMO/CGM1 setting, the ratio V2~V7 and V56~V61 is automatically mapping from

positive side.

Table 5. 28 Voltage Calculation Formula of Grayscale Voltage V2~V7 and V56~V61
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Relationship between GRAM Data and Output Level (REV =*"0")
- - -
\

Sn

Vcom

Positive polarity Negative polarity
Figure 5. 58 Relationship between Source Output and Vcom
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(Same characteristic for each RGB)
Figure 5. 59 Relationship between GRAM Data and Output Level
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5.11.6 Gamma Curve Control

There are four kind of Gamma Curve is selected by GAMSET command. The
parameter GCJ[7:0] is stored in internal register and used to select one set of gamma
correction register.

GC_SEL= Low(VSSD):
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Figure 5. 60 Gamma Curve according to'the.GCO to GC3 hit (GC.SEL=low)
GC_SEL= high (VDDI):
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The HX8353-C can oscillate an internal R-C oscillator with an internal oscillation

resistor (Rf). The oscillation frequency is changed according to the CADJ[3:0] and
RADJ[2:0] internal register. Please refer to extended command set BOh. The default

frequency is 1.5MHz.

Internal
Register

HX8353-C____ , 0sC (1.5MHz)
osc |
Cireuit |~ capyz:ol
RADJ[3:0]

Figure 5. 61 Oscillation Circuit
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5.13 Power On/Off Sequence

VDDI, VDD can be applied in any order. VDDI and VDD can be powered down in any
order. During power off, if LCD is in the Sleep Out mode, VDDI and VDD must be
powered down minimum 120msec after NRESET has been released. During power
off, if LCD is in the Sleep In mode, VDDI or VDD can be powered down minimum
Omsec after NRESET has been released. NCS can be applied at any timing or can be
permanently grounded. NRESET has priority over NCS. There will be no damage to
the display module if the power sequences are not met. There will be no abnormal
visible effects on the display panel during the Power On/Off Sequences. There will be
no abnormal visible effects on the display between end of Power On-Sequence and
before receiving Sleep Out command. Also between receiving Sleep In.command and
Power Off Sequence. If NRESET line is not held stable by host during Power On
Sequence as defined in Sections 5.16.1 and 5.16.2, then it will'be necessary to apply
a Hardware Reset (NRESET) after Host Power On Sequence‘is complete to ensure
correct operation. Otherwise function is not guaranteed. The power on/off sequence
is illustrated below:
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5.13.1 Case 1 — NRESET line is hold High or Unstable by Host at Power On

If NRESET line is held high or unstable by the host during Power On, then a
Hardware Reset must be applied after both VDD and VDDI have been applied -
otherwise correct functionality is not guaranteed. There is no timing restriction upon
this hardware reset.

tRPW= +/- no limit tFPW= +/- no limit

[y - o
L - -

VDD
_/ N

-l
-«

VDD

Time when the latter signal rises up to 90% of its typical value. Ex. When VC| comeslatter.
This time is defined at the cross point of 90% of 2.5V/2.75V. Not 90% of 2.3V.

Time when the former signal falls down to 90% of its typical value. Ex. When VClfalls
earilier. This time is defined at the cross point of 90% of 2.5V/2.75V. Not 90% of 2.3V.

tRPWICS= +/- no limit tFPWICS= +/-nolimi

NRESET  HorL >< ><

tRPWIRES= # no limit
il

- -

| {FPWIRES1= min 120ms

NREST f‘ """""""""""""""""""" >

P in sl t
(Power down in sleep out mode) {RPWIRES= + nolimit
-l | -

] o

NREST
i\

(Power down in sleep in mode) tFPWIRES2= minOns
.

Lt}

tFPWIRES1 is applied to NRESET falling in the Sleep Out Mode
tFPWIRES?2 is applied to NRESET falling in the Sleep In Mode

Figure 5. 62 Case 1 ~NRESET line is hold High or Unstable by Host at Power On
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5.13.2 Case 2 — NRESET line is held Low by host at Power On

If NRESET line is held Low (and stable) by the host during Power On, then the
NRESET must be held low for minimum 10usec after both VDD and VDDI have been

applied.
tRPW= +/- no limit tFPW= +/- no limit

1 | - 1 | -

- - . Ll
VDDI /
VDD

Time when the latter signal rises up to 90% of its typical value. Ex. When VCI comes latter.
_— This time is defined at the cross point of 90% of 2.5V/2.75V. Not 90% of 2.3V. —

Time when the former signal falls down to 90% of its typical value. Ex. When VClI falls
earilier. This time is defined at the cross point of 90% of 2.5V/2.75V. Not 90% of 2.3V.

tRPWICS= +/- no limit tEPWICS= +/- no limit

NCS Horl ><

HFPWIRES 1= min 120ms
P tRPWIRES= min 10us i~ e »
NRESET i ¢ )
(Power down in sleep out mode)
. {RPWIRES=min10us
NRESET 7 >
tFPWIRES2= min Ons_ | \—
(Power down in sleep in mode) L aie m—
tFPWIRESH is applied to NREST falling in the Sleep Out Mode
tFPWIRES2 is applied to NREST falling in the Sleep In Mode
Figure 5. 63-NRESET line is held Low by host at Power On
Himax Confidential -P.99-

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. February, 2008



*» HX8353-C é}!/ Himax

162RGB x 132 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET Preliminary V01
5.14 Uncontrolled Power Off

The uncontrolled power off means a situation when e.g. there is removed a battery
without the controlled power off sequence. There will not be any damages for the
display module or the display module will not cause any damages for the host or lines
of the interface. At an uncontrolled power off the display will go blank and there will
not be any visible effects within 1 second on the display (blank display) and remains
blank until “Power On Sequence” powers it up.
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5.15 Power Flow Chart for Different Power Mode

Power on sequence

HW reset
SW reset
NORON SLPIN A NORON
s Sleep out Sleep in -
Normal display mode on Normal display mode on
PTLON Idle mode off < SLPOUT Idle mode off PTLON
A A
IDMON IDMOFF IDMON IDMOFEF
v SLPIN A
L Sleep out Sleep in -
Normal display mode on Normal display mode on
Idle mode on ¢ SLPOUT Idle mode on
SLPIN
B Sleep out Sleep in i
Partial mode on Partial mode on
Idle mode off g SLPOUT Idle mode off
A A
IDMON IDMOFF IDMON IDMOFF
PTLON A SLPIN A PTLON
B Sleep out Sleep in i
Partial mode on Partial mode on
NORON Idle mode on ¢ SLPOUT Idle mode on NORON
Sleep out Sleep in
Figure 5. 64 Power Flow Chart for Different Power Modes
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5.16 Input/Output Pin State

5.16.1 Output or Bi-directional (I/O) Pins

Output or Bi-directional After Power On After Hardware After Software Reset
pins Reset
TE Low Low Low
DB17 to DBO . . : . . .
(Output driver) High-Z (Inactive) High-Z (Inactive) High-Z (Inactive)
VTESTOUT Low Low Low

Note: There will be no output from D17-D0 during Power On/Off sequence, Hardware Reset and Software Reset.
Table 5. 29 The State of Output or Bi-directional (I/0O) Pins

5.16.2 Input Pins

During After After After During
Input pins Power Power Hardware Software Power

On Process On Reset Reset Off Process

NRESET See5§1e;:t|on Input valid | Input valid Input valid See;le;:non
NCS Input valid Input valid | Inputvalid Input valid Input valid
SPI SEL Input valid Input valid | Input valid Inputvalid Input valid
GC _SEL Input valid Input valid”}. ‘Input valid Input valid Input valid
LC SELO,LC SEL1 Input valid Input valid- |.. Input valid Input valid Input valid
DNC_SCL Input valid Input valid | Input/valid Input valid Input valid
NWR_RNW Input valid Inputvalid | Anput valid Input'valid Input valid
NRD E Input valid Inputwalid | (Input valid Input valid Input valid
DB17 to DBO Input valid Input valid | -Input valid Input valid Input valid
0OSC,P68,BS1,BS2,BS0 Input valid Input valid | Input valid Input valid Input valid
EXTC Input yvalid Input valid’/| Inputvalid Input valid Input valid
TEST1 Input valid Inputvalid | Inputyvalid Input valid Input valid
TEST2 Input valid Inputvalid | Input valid Input valid Input valid
TEST3 Input valid Input valid~|~._Input valid Input valid Input valid
RSO0 Input valid Input valid | Input valid Input valid Input valid
RSO1 Input valid Inputvalid | Input valid Input valid Input valid
RSO2 Inputvalid Input valid | Input valid Input valid Input valid

Table 5..30 The State of Input Pins

Himax Confidential -P.102-
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. February, 2008



»» HX8353-C »

~/ Hima
162RGB x 132 dot, 262K color, TFT Mobile Single Chip Driver “*/

DATA SHEET Preliminary V01
5.17 Sleep Out — Command and Self-Diagnhostic Functions of the Display Module

5.17.1 Register loading Detection

Sleep Out-command (See section 6.2.12 “Sleep Out (11h)”) is a trigger for an internal
function of the display module, which indicates, if the display module loading function
of factory default values from OTP (or similar device) to registers of the display
controller is working properly.

There are compared factory values of the OTP and register values of the display
controller by the display controller. If those both values (OTP and register values) are
same, there is inverted (=increased by 1) a bit, which is defined in command 6.2.10
“‘Read Display Self-Diagnostic Result (OFh)” (=RDDSDR) (The used bit of this
command is D7). If those both values are not same, this bit (D7)/is not inverted (=
increased by 1).

The flow chart for this internal function is following:

Power on sequence
Sleep In (10h) HW reset
SW reset
A ¢
y
. | | Sleep Out Sleep In . _
> Mode Mode - RDDSDR’s D7=0
A4 A

Sleep Out (11h)

Y

Compares E-Fuse and register values

Load
EEPROM to i
register

Are E-FUSE and
register values the
same

NO

D7 inverted

Y

Note: There is not compared and loaded register values, which can be changed by User (User area commands: 00h to
AFh and DAh to DDh), by the display module.
Figure 5. 65 Register loading Detection Flow
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5.17.2 Functionality Detection

Sleep Out-command (See section 6.2.12 “Sleep Out (11h)”) is a trigger for an internal
function of the display module, which indicates, if the display module is still running
and meets functionality requirements.

The internal function (= the display controller) is comparing, if the display module is
still meeting functionality requirements (e.g. booster voltage levels, timings, etc.). If
functionality requirement is met, there is inverted (= increased by 1) a bit, which
defined in command 6.2.10 “Read Display Self- Diagnostic Result (OFh)” (= RDDSDR)
(The used bit of this command is D6). If functionality requirement is not same, this bit
(D6) is not inverted (= increased by 1). The flow chart for this internal function is

following:
Power on sequence
Sleep In (10h) HW reset
SW reset
A ¢
v
Sleep Out Sleep In N
- =
> Mode Mode - RDDSDR’s D6=0

¢ v

Sleep Out (11h)

\

Checks timings, voltage levels and other
functionalities

Is functionality
requirement meet ?

D6 inverted

Y

Note: There is needed 120msec after Sleep Out -command, when there is changing from Sleep In —mode to Sleep Out
-mode, before there is possible to check if User’s functionality requirements are met and a value of RDDSDR’s D6
is valid. Otherwise, there is 5msec delay for D6’s value, when Sleep Out —command is sent in Sleep Out -mode.

Figure 5. 66 Functionality Detection Flow
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OTP index [7:0]
0 CADJ[3] CADJ[2] | CADJ[1] | CADJ[O] | BGP[3] | BGP[2] | BGP[1] | BGPI[O]
1 ID1[7] ID1[6] ID1[5] ID1[4] ID1[3] ID1[2] ID1[1] ID1[0]
2 NVALID_VCMO [ VCMO[6] | VCMO[5] | VCMO[4] | VCMO[3] | VCMO[2] | VCMO[1] | VCMOIO0]
3 NVALID_VCM1 (VCM1[6] | VCM1[5] | VCM1[4] | VCM1[3] | VCM1[2] | VCM1[1] | VCM1][O]
4 NVALID_VCM2 [ VCMZ2[6] | VCM2[5] | VCM2[4] | VCM2[3] | VCM2[2] | VCM2[1] | VCM2[0]
5 LUT_EN RADJ[1] | RADJ[0] | VDV[4] VDV[3] | VDV[2] | VDVI[1] | VDVI[0]
6 NVALID1 ID2[6] ID2[5] ID2[4] ID2[3] ID2[2] ID2[1] ID2[0]
7 ID3[7] ID3[6] ID3[5] ID3[4] ID3[3] ID3[2] ID3[1] ID3[0]

Table 5. 31 OTP memory table

For Module suplier program
For Module suplier program
For Module suplier program
For Module suplier program

Note 1: (1) The default value of OTP memory bits-are all “0".
Note 2: NAVLID1, NVALID_VCM]J2:0] bit decide the OPT reload Enable/Disable, the default value is “0”. If

For OSC adjust and BGAP voltage adjust are valid only.Himax provide)

the own OTP area of NAVILD bit-had_been programmed, the NAVILD bit will be changed to “1”
automatically and execute the OTP reload.

For example:

Condition 1: Programmed all index of 0X01h, 0X06h and.0X07h
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NAVILD1 = “0”

!

Programmed
0x01h, 0x06h,
0x07h
(NAVLID=" 1")

!

Check
NAVILD1=" 1"

!

Reload
0x01h, 0x06h,
0x07h
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Condition 2: Do not program all index of 0X01h, 0X06h and 0X07h

NAVILD1 = “0”

A

Do not programmed all
0x01h, 0x06h, 0x07h

y

NAVILD1 keep to “0”

A

Check NAVILD1 still
= ,,oll

A

Do not reload
0x01h, 0x06h, 0x07h

Note 3: There are some conditions that HX8353-C can reload OTP.

1. Hardware reset
2. Software reset
3. SLPOUT command.

DATA SHEET Preliminary V01

Note 4: User can use GETOTP command to read back.the OTP values. Similarly, the user also can use
GETOTP to read the index 0x02h, 0x03h and 0x04h that.is.defined the NVALID bit for VCMO,
VCM1 and VCM2 (NVALID_VCMO, NAVLID_VCM1 and-NAVLID_VCM2). User can read back the
NVALID_VCMO, NAVLID_VCM1 and NAVLID/ VCM2{(use GETOTP command to know how many

times of VCM had programmed on OTP.

NVALID_VCM2 NVALID_VCM1 NVALID_VCMO
Programed 0'time 0 0 0
Programed 1.time 0 0 1
Programed 2 times 0 1 1
Programed 3 times 1 1 1
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Programming Flow

< OTP Program Flow >

v

H/W Reset

v

SLPOUT

v

Set DCCLK_Disable = 1

Y
Tie VGH to 6.5V

No

Program Index 02h or 03h or 04h
VCMO[6:0], VCM1[6:0], VCM2[6:0

Write optimized VCM value of
VCMO[6:0], VCM1[6:0], Write optimized OTP value
VCM2[6:0] (need to programmed value)
) 4 \
Set OTP Index = 02h or 03hor |
04h Set OTP Index -
)/ \
Set OTP_EN =1
Set OTP_EN =1
) 4 \
Delay 1ms
Delay 1ms
Program another VCM value of Program another OTP index

VCMO[6:0], VCM1[6:0], VCM2[6:0]

Figure 5. 67 OTP Programming Flow
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Programming sequence

Step Operation

1 Power on and reset the module

2 Set OTP_LOAD DISABLE=1, disable the auto-loading function.

3 SLPOUT command (11h)

4 Wait 120ms

Write optimized value to related register
Command Register Description
VcomH voltage for normal mode, Idle mode
MLy and Partial Idglle mode
5 SETVCOM (B6h) (High level voltage of VCOM)
VDV[4:0] Vcom amplitude (VcomL = VcomH — Vcom
' amplitude, VcomlL/=VCL+0.5V)
ID1[7:0] LCD module/driver version
SETID (C4h) ID2[6:0] LCD module/driver version
ID3[7:0] Identifies the.LCD module/driver

6 Set OTP_ DCCLK_DISABLE=1, disable internal pumping clock.

7 Connect external power 6.5V to VGH pin

8 Wait 100ms for external power 6.5V to stabilize.

Specify OTP_index
OTP_index OTP_index
(Write — For Program) | (Read — For get OTP value) Parameter
0x05h 0x05h VDVI[4:0],
0x06h 0x06h ID2[6:0]

9 0x07h 0x07h ID3[7:0]
0x01h 0x01h ID1[7:0]
0x02h 0x02h VCMO[6:0]
0x03h 0x03h VCM1[6:0]
0x04h 0x04h VCM2[6:0]

10 Set OTP_Mask=0x00h, programming the entire bit.of one parameter.

11 Set OTP_EN=1, Internal register-begin‘write to OTP according to OTP_index.

12 Wait 1 ms

13 Complete programming one parameter to OTP. If continue to programming other parameter, return to

step (9). Otherwise; power off the module and remove the external power on VGH pin.

Programming circuitry

\

:

VGH o

C
HX8353-C T
GND 6.5V
VSSA ﬁ
Note: (1) Connect external power at Step 7 GND

(2) C:1uF(bulit-in on the module)
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5.19 Free Running Mode Specification

DATA SHEET Preliminary V01

Burn-in of TFT displays consists of driving each module for 10hr at a temperature of
60°C. In order to drive the modules, it requires extra electronics. To reduce the
burn-in cost, it is requested that the driver IC will generate the required display image
without requiring extra electronics. We term this a free running mode (FR-mode). For
burn-in, it is sufficient that the display is powered up with a plane saturated black or
saturated white pattern. Black should be used for burn-in, since this result in a larger
pixel voltage. White is used to verify if the free running mode is properly functioning.
Please note that the black and the white pattern are reversed in case of a normally

black display.
Parameter Symbol Description

Power supply pins VDDI, VDD All power supply pins
Free running mode BURN BURN=1, FR-mode is enabled:
Reset NRESET Active low pulse in order to.start the FR-mode.
Chip select™ NCS This pin will be left open.during FRM mode.
Reads/not write™” NWR_RNW This pin will be left-open during FRM mode.
Data/not command™ | DNC_SCL This pin will be left open during FRM-mode.
SPI I/F select'” SPI_SEL This pin will be left open ‘during FRM mode.
TE select STE_SEL This pin will be‘left open,during FRM mode.
CPU I/F Data" D[0..17] This-pin-will-be left open during FRM mode.
SPI I/F SCL This pinwill be left,open during FRM mode.

Note: (1) As a general rule, all control pins of the interfaces like chip-select, data-enable; etc, must be disabled, all
modes select pins like data-not-command,-interface-select etc and all data-bus pins must be set to
either logic high or logic low during the FR-mode.

Table 532 Pin Information
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Power-on Sequence of Free Running Mode

The FR-mode starts automatically after the power supply is switched on and a reset
pulse is applied to the Reset-pin, if the BURN pin is set to logical high. In case of
separate supply pins for the analogue supply and digital supply, both supply pins will
be connected together, if it is supported by the driver specification. Otherwise, each
supply voltage will be switched on separately according to the requested power-on
sequence. The BURN and all other digital I/F pins, which will be set to logic high
during the free running mode, can be switched to logic high together with the digital
supply pin. The FR-mode will be restarted if the reset pulse is applied a second time.
The OTP starts to load when Reset leaves low to high.

VCI /

BURN /

tVDDr

t FRMReset t Reset 1 Altemating

Reset

Mclk (Option) |||||||||||||||||||||

1 vdd-Mclk
Display AN White Qack | White K

RecetoN a0k e tymte N

LLE S::rt
L
= Load

Figure 5. 68 Power On Sequence of FR-mode (for Normally—-White Panel)
Power off Sequence of Free Running Mode

The power supply can be switched off any time.

VClI "
BURN \

£ dmck-YWad

e

Figure 5. 69 Power Off Sequence of FR-mode

Himax Confidential -P.110-
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. February, 2008



** HX8353-C

162RGB x 132 dot, 262K color, TFT Mobile Single Chip Driver

r
:.__‘Eu'.‘-l_

Y Himax

B

Free Running Mode Display

DATA SHEET Preliminary V01

The display will show an alternating black and white picture for about the first 5
minutes. The black to white ratio shell be 50%/50%. The time of the black and white
pattern shell is around 1 second in order to avoid a too long waiting time to verify that
the FR-mode is functioning properly. The display is switched to a static black pattern
after the alternating mode is finished. Thus, most efficient burn-in stress is ensured.
The display shall work in idle-mode. There is no special restriction for the frame
frequency. The frame frequency will be set according to the parameter in the OTP.

Alternating Black and White Pattern

tAIternatinq

5

min

Master Clock Frequency

f

Mclk

15

MHz

Table 5. 33 Frequency Definition of Free Running Mode Display
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6. Command

6.1 Command Compare Table
Table 6. 1 MPU Interface Command Set

(Hex) Opgg‘gtéo” DNC|NWR|NRD|D15-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Function
00 NOP 0 1 1 - 0 0 0 0 0 0 0 0 [No Operation
01 SWRESET 0 1 1 - 0 0 0 0 0 0 0 1 |[Software reset

Read Display
0 1 1 - 0 0 0 0 0 1 0 0 [ldentification
Information
04 RDDIDIF 1 1 1 - - - - - - - - - |Dummy read
1 1 1 - XX | XX | XX | XX | XX | XX | xx |'xx. |ID1 read
1 1 1 - 1 |V6 | V5| V4| V3 |V2]|VL) VO |ID2read
1 1 1 - XX | XX | XX | XX | XX | XX XX“) xx |ID3 read
Read Display
0 1 1 - 0 0 0 0 1 0 0 1 Status
1 1 1 - - - - - - - - - |Dummy read
09 RDDST 1 1 1 - D[31:24]
1 1 1 - D[23:16]
1 1 1 - D[15:8]
1 1 1 - D[7:0]
Read Display
0 1 1 - 0 0 0 0 1 0 1 0
Power Mode
L RDDPM 1 1 1 - - - - - - - : - |Dummy read
1 1 1 - D[7:0]
o ¢t | 1| - ]o}jo]|0]0]|1]0]|1]1 I'\?A%jca'fp'ay
0B |RDDMADCTL 1 1 : - - - - - 7 - - e
1 1 1 - D[7:0]
Read Display
oc | RoDCOLM | O T T | O | 0RO L [ L9 | O [pixel Format
oD 1 1 1 - - - - - - - - - |Dummy read
1 1 1 - D[7:0]
ol 11| -Mofotolo|1|1]o0]1 fiﬁ::eD,\'AS(fézy
0b RDDIM 1 1 1 - - - - - - - - - |Dummy read
1 1 1 - D[7:0]
o b a1 - [ojofofo|1|1|1|o eadDspay
0E | RDDSM ignal Mode
1 1 1 - - - - - - - - - |Dummy read
1 1 1 - D[7:0]
Read Display
0 1 1 - 0 0 0 0 1 1 1 1 |Self-Diagnostic
OF RDDSDR Result
1 1 1 - - - - - - - - - |Dummy read
1 1 1 - D[7:0]
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(Hex) Opggf‘jtéon DNC |[NWR|NRD|D15-8| D7 [ D6 | D5 | D4 | D3 | D2 | D1 | DO Function
10 SLPIN ol t+ 1| -]ololo|1]o0]o]| o] o [Skepinand
charge-pump off
11 | SLPOUT 1] - 1|0 |0 |o| 1 [Seepoutand
charge-pump on
12 PTLON 0 1 1 - 0 0 1 0 0 1 0 |Partial Mode On
Normal Display
13 NORON 1 1 - 1 0 0 1 1 Mode On
20 INVOFF o[ 1 | 1 - lojlo]1]o0o|o0o]o0o]o0o]|oO 8‘;'0'33’ e
21 INVON o[ 1 | 1 - ol 1|0l o o] oY 8ﬁp'ay LGl
0 i 1 - 1 0 1 0 |Gamma Set
26 GAMSET | ; 1 - GC[7:0]
28 DISPOFF 0 1 1 - oJoJ 1o 1]/ o] 0] o |Displayoff
29 DISPON 0 1 1 - 0lo[ 1o 1 e o] 1 [Displayon
Read Display
0 1 1 - 0 1 0 1 0 1 0 Status
) Column address
1 1 1 - SC[15:8] Start
2A | caseET |1 | 1 | 1| - SC[7:0] Column address
start
1 1 1 ) EC[15:8] Column address
end
1 1 1 ) EC[7:0] Column address
end
0 1 1 = 0ol 1270 72 ] o] 1] 1 |Rowaddress set
1 1 1 - SP[15:8] Row address start
2B PASET 1 1 1 - SP[7:0] Row address start
1 1 1 - EP[15:8] Row address end
1 1 1 - EP[7:0] Row address end
0 1 1 . 0] of1.J]o] 1[1]o0] o [Memorywrie
2C RAMWR 1 1 1 D[15:0] Write data
0 1 1 - 0420 1 0 1 1 0 0 |Colour set
1 1 | A4 - A% "% |Rroos|roos| Roo3 | Roo2 |Ro01 | RooO [TOt8! 128
parameters
1 1 1 - X | X |Rnn5|Rnn4| Rnn3 | Rnn2 |Rnnl | Rnn0
2D Col 4 1 1 1 - X | X |R315|R314|R313 |R312|R311| R310
0oULK 1 1 1 - X | X |G005|G004| G003 | G002 | G001 | GOOO
1 1 1 - X | X |Gnn5|Gnn4|Gnn3 | Gnn2 |Gnnl | GnnO
1 1 1 - X | X |G635|G634|G633|G632|G631| G630
1 1 1 - X | X |B0O05 |B004 | BO0O3 | B0OO2 | BOO1 | BOOO
1 1 1 - X | X |B315|B314|B313|B312 |B311 | B310
0 1 1 - 00 1 0 1 1 1 0 [Memory read
2E RAMRD 1 1 1 - - - - - - - - - |Dummy read
1 1 1 D[15:0] Read data
0 1 1 ) 0 0 1 1 0 0 0 0 Partial start end
address set
1 1 1 - SR[15:8] Start row
30 FEUZAL T 1| 1] - SR[7:0] Start row
1 1 1 - ER[15:8] End row
1 1 1 - ER[7:0] End row
33 VSCRDEF 0 1 1 - 0] 0 1 1 0 0 1 1
TFAL|TFA1| TFAL | TFAL TFAL
1 1 1 B 5 4 3 o |TFALL] o | TFA9| TFAB lvertical Scrolling
1 1 1 - |TFA7|TFA6| TFA5 | TFA4 | TFA3 | TFA2 | TFAL | TFAO | Definition
1 1 1 _ VS5A1 VS4A1 VS3A1 v52A1 VSlAl VSOAl vsasl vsas
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1 1 1 VSA7|VSAGB| VSAS | VSA4 | VSA3 | VSA2 | VSAL | VSAO
BFAL|BFAL| BFAl | BFAl BFA1
1 1 1 b 3 5 [BFA1L1| = " | BFA9 | BFA8
1 1 1 BFA7|BFA6| BFAS | BFA4 | BFA3 | BFA2 | BFAL | BFAO
34 TEOFF 0 1 1 0] o0 1 1 0 1 0 0 |Tear Effect On/Off
0 1 1 00 1 1 0 1 0 1 |Tear Effect Mode
35 TEON 1 1 1 0] o0 0 0 0 0 0 [M(©
o | 1 | 1 ojlo|1 |10 |1]1]o0 g"gmgly Access
36 MADCTL 0 1 1 MY | MX | MV | ML |[BGR| SS 0 0
OO OREORRORN©).
Vertical Scrolling
. 1 1 . . ! ! s 1 ! 1 Start Address
37 VSCRSADD 1 1 1 VSP15|VSP14|VSP13|VSP12| VSP11 | VSP10 | VSP9.| VSP8
1 1 1 VSP7|VSP6| VSP5 | VSP4 | VSP3 | VSP2| VSP1| VSPO
38 IDMOFF 0 1 1 0| o0 1 1 1 0 0 0 [ldle Mode off
39 IDMON 0 1 1 0| o0 1 1 1 0 0 1 |ldle Mode on
Interface Pixel
0 1 0 1 1 1 0 1 0
3A COLMOD f 0 Format
1 1 1 - |CSEL_RGBI[2:0]} - CSEL[2:0]
0 1 1 1 1 0 1 1 0 1 0 |Read ID1
DA RDID1 0 1 1 - - - - - - = - |Dummy read
1 1 1 module’s manufacturer(7:0]
0 1 1 1 1 0 1 1 0 1 1 |ReadID2
DB RDID2 1 1 1 - s 4 < - - - - |Dummy read
1 1 1 1. V6 | V5.|°V4 | V3 | V2 | V1 | VO
0 1 1 1 1 0 1 1 1 0 0 |Read ID3
DC RDID3 1 1 1 - - - - - - |Dummy read
1 1 1 LCD module/driver ID[7:0]
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6.2 User Define Command List Table

User define command list is available only under “EXTC=1" or enable PASSWDEN
command (even EXTC = low), if EXTC=0 (No enable PASSWDEN command )all user
define write command is seen as “NOP”, of Hi-Z data bus if any user defined read
command.

6.2.1 Command List
Table 6. 2 User Command Set

(Hex) Opggztéon DNC|NWR|NRD D£135' D7 | D6 | D5 | D4 | D3 | D2 | D1 DO Function
Set Internal
0 1 L } 1 0 1 1 0 0 0 0 Oscillator
1 i 1 . CADJ[3:0](1000) UADJ[2:0J(001) .
BO SETOSC [ 1 1 1 R . z z . g RADJ[1:0](01)
0OSC_
A P S T - - - |enc| - - OS?O—)E
ON(0)
0 1 1 1 0 1 1 0 0 0 1 Set power
GASE
1 1 1 NB (0) PON (0)| DK (1) / e STB(0)
1 1 1 ; - - - - AP[2:0] (000)
1 7 1 - - - - 4 VC1[2:0] (011)
Bl |SETPOWER| 1 1 1 - - - . VRH[3:0](0100)
1 1 1 BT[3:0] (0011) N p y S
111 |1 -] | Fs1[1:0](01).| - - FSO[L:0] (00)
1 1 1 N.DC[7:0] (02001010)
1 1 1 E_DC[7:0](0100/1010)
DCCLK_SYNC
tpr " ACN T @
Set display
0 ! 1 1 0 1 1 0 0 1 0 related register
] GON.| DTE 1 ] i
1 1 1 PTIL0] (00)| ™) 0 D[1:0].(00)
1 1 1 - 3 - N_BP[3:0] (1101)
1 1 1 _ - ) - N_FP[3:0] (1010)
1 1 1 SAP[7:0]
B2 SETDISP [ + 1 EQS[7:0]
1 1 1 EQP[7:0]
1 1 1 _ . Dl - GEN_OFF[3:0]
1 1 1 5 - _|\PTG[1:0] (10) ISC[3:0] (0010)
1 1 1 SAP_I[7:0]
OPTION_DISP
14 1 1 - - ; ] ] ] ] . (
0 i 1 g 1 0 1 1 0 0 1 1 (P/H default)
B3 SETLUT
LUT_E
A BRY - -~ |NB@) - - '
o | 1 1 \ 1 0 1 1 0 1 0 0 SR
cycles
1 i 1 . N_RTN[3:0] (1101) . N_NW[2:0] (001)
1 i 1 2 E_RTN[3:0] (1101) 2 E_NW[2:0] (000)
B4 | SETCYC ™ 1 : [ - DIV E[:0](00) - - - -
1 i 1 . SON[7:0] (0001_1001)
1 i 1 . GDON[7:0] (0001_1110)
1 i 1 . GDOF([7:0] (0111_1000)
0 1 1 - 1 0 1 1 o | 1 | o | 1 Set BGP Voltage
B5 SETBGP
1 i 1 . . . . . BGP[3:0] (1000)
Set VCOM
0 i 1 2 1 0 1 1 0 1 1 0 Voltage
VCO
B6 |setvcom | 1 | 1 1 " MG (] ) )
1 1 - - VCMN [6:0] (100_0100)
1 1 1 - - - [ -] VDV[4:0] (0_1101)
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(Hex) Opggzt(';” DNC|NWR|NRD|D15-8| D7 | D6 | D5 | D4 | D3 | D2 D1 | DO | Function
0 1 1 - 1 0 1 1 0 1 1 1 Set Gamma
1 1 1 - = MP1[2:0](101) - MP0[2:0](000)
1 0 1 . - MP3[2:0](101) - MP2[2:0](101)
1 1 1 - = MP5[2:0](000) - MP4[2:0](101)
1 T 1 - - ] - | = CP0[3:0](0010)
1 1 1 - CP2[3:0](1001) CP1[3:0)(1111)
1 T 1 5 - - - = CP3[3:0](0101)
1 i 1 5 - - - - CP4[3:0](0010)
1 T 1 5 - - - = OP0[3:0](0010)
1 i 1 5 - - - OP1[4:0](0_0110)
B7 | SETGAMMA —7 + 1 - = - - — CGMA[1:0(10) | CGMO[L:0](10)
1 1 1 - = MN1[2:0J(111) - MNO[2:0](101)
1 0 1 . = MN3[2:0](001) - MN2[2:0](Q00)
1 i 1 . = MN5[2:0](100) = MN4[2:0](000)
1 i 1 5 - 1 - | - CNO[3:0](0041)
1 1 1 - CN2[3:0](1000) CN1[3:0](0011)
3 i 1 - - = - = CN3[3:0)(1111)
1 i 1 5 - = - — CN4[3:0](0000)
1 + 1 5 - - - - ONO[3:0](0001)
1 i 1 5 - - - ONAJ4:0](1_0111)
o | 1 1 ] 1 0 1 1 1 0 0 1\ |Pass word enable
B9 | PASSWDEN — D 1 . 0 0 0 0 0 1 0 0 |[17H == >04H
1 1 1 - 0 0 0 1 0 1 1 1 |ccH == >17H
BA PASSAVI\?/’DDIS 0 1 1 ) 1 0 1 1 1 0 1 0 Pass word disable
command
(Hex) Opggzt(';” DNC|NWR|NRD|D15-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 DO | Function
0 1 1 - 1 0 1 1 1 0 1 1 SetOTP
1 1 1 - OTP | MASK[7:0] (0000_0000)
1 1 1 - OTP_INDEX[7:0J {1111, 1111
OTP_L|DCCLK
OAD. | -~ |OTP.|OTP_P |OTP_E
BB | SETOTP | . ] |2t brann | PR WE N OT;;F]EOST VPLFE(_))SE OT&;RO
LE E 0 | @~ | 2NO
(0) 0)
N t 1 ) ] . ) \ OTP—PE;V'[LO](O OTP_VRADJ[L:0](00)
Set internal
0 1 1 - 1 0 1 1 1 1 0 0 digital and
BC SETVDC GRAM voltage
i T ] : Y ’ . ; - VDC_SEL[2:0] (010)
Set SRAM
0 1 1 \ 1 0 1 1 1 1 0 1 .
Arbiter pulse
BD |SETSPULSE—7 7 1 X RTBA[13:8](000000)
1 1 1 - RTBA[7:0](1101_1011)
0 1 1 - 1 0 1 1 1 1 1 0
TEST_ | TEST_
BE | SETPROBE 1 1 1 “ - - - - - - MODE(0) OE(0)
1 1 1 . PROB[7:0] (8'b0)
0o | 1 1 - T [ o0 [ 1 [ 1 [ 1+ [ 1 1 1 1 1
BF | SETPTBA [ 1 1 1 - PTBA[15:8] (00100100)
1 T 1 N PTBA[7:0] (00000100)
0 1 1 - 1 1 0 0 0 0 0 0
0 + 1 . STBA[B](1)
co | SETSTBA [ 1 1 1 - STBA[7:0] (1000_1011)
1| 1 1 ; VTESTSEL[3:0] (0000) STESTO)E[LO](OO - :
0 1 1 - 1 1 0 0 0 0 0 1
C1 | SETPFUSE — i 1 - - - - » 5 n - PFUSE(0)
0 1 1 - 1 1 0 0 0 1 0 0
1 1 1 - ID1[7:0] (0100_0111)
C4 SETID 1 1 1 - -~ ] ID2[6:0] (000_0001)
1 1 1 - ID3[7:0] (0000_0000)
0 1 1 - 1 ] 1 [ o] o [ o] 1 [ 1 1 o0
c6 | SETECO ECOO0][7:0] (0000_0000)
1 1 1 - ECO1[7:0] (0000_0000)
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DATA SHEET Preliminary V01

(Hex) Opggztéon DNC|NWR|NRD|D15-8| D7 | D6 | D5 | D4 | D3 | D2 D1 DO Function
0 ] 1 - T | 1 0 0 7 0 7 0
CA SETMREV 1 N 1 ) ) ) ) ) ) ) SFULL(0) B 'I\:A%rdIZree Running
o L1 | 1 - T [ 1 0 0 1 0 1 1
e | seroort L1t - I0_OPT[7:0] (0101_0101) __
1l ; I0_OPT2[7:0] (0000_0000) 10_OPT2[7:6]=>
o L1 | 1 - T [ 1 0 0 1 1 0 0
CC | SETPANEL [ ] ) SM_PA|SS_PA ] Set Panel
! NEL(0) | NEL(0) characteristics
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DATA SHEET Preliminary V01

(Hex) Opggztéon DNC|NWR|NRD|D15-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 DO Function
ot | 1| - |1 1]|1| 0] o] o] o0 0 Set [nternal
1 1 1 - Dummy Read or Dummy Clock
1 1 1 g CADJ[3:0] (1000) UADJ[2:0] (011) | g
B0 | GETOSC |—7 1 1 g = RADJ[2:0]
OSC E
1 1 i g s g - |N_CON| - 5 OE%E s
1)
0 1 1 . 1 1 1 0 0 0 0 1 Get power
1 1 1 Dummy Read or Dummy Clock
11| 1 ; GEQ(SJ)E ; PON(O)| DK(1) | - STB(0)
1 1 T - - - - - - AP[2:0] (000)
1 1 7 - - . VC1[2:0[(011)
El |GETPOWER[ 7 1 1 - N - - - VRH[3:0].(0010)
1 1 1 - BT[3:0] (0011) - - S -
1 1 1 g = - | FS1[1:.0] = = FS01[1:0] (00)
1 1 1 - N_DC[7:0] (0011_0111)
1 1 1 - E_DC[7:0] (00110111
1 1 A ] ] ] ] ] ] ) [ DCCLK_SYNG(
Get display
0 1 1 ] 1 1 1 0 0 0 'y 0 related register
1 1 1 Dummy/Read.or Dummy-Clock
1] 1 |t - | PT2:0](00) G%N( DTEQ) D[1:0)(00) *| © 0
1 1 1 - - - - R N_BP[3:0](1101)
1 1 1 - - ¢ 4 N_FP[3:0](1010)
1 1 T E 2 E ¢ . SAP [7:0]
E2 | GETDISP [ [ 1 | 1 : - : - ] EQS[7:0]
1 1 1 - / - - EQP[7:0]
1 1 1 - - N - - GEN_OFF[3:0]
1 1 i . PTG[1:0](10) ISC[3:0] (0010)
1 1 1 SAP.I[7:0]
1 1 1 - = A PTG[1:0] ISC[3:0]
1 1 1 g OPTIOON)_DISP(
Get LUT interface|
0 1 ] ] 1 1 1 0 0 0 1 1 related register
E3 GETLUT 1 1 1 Dummy Read or Dummy Clock
1 1 A ] / ~ LUt E
N(0)
Get Display
0 1 1 / 1 x 1 0 0 1 0 0 waveform cycle
1 1 1 Dummy Read or Dummy Clock
1 1 1 g N_RTN[3:0](1101) = N_NW[2:0] (001)
E4 | GETCYC/ [ 1 1 1 ; E_RTN[3:0] (1101) - E_NW/[2:0] (000)
1 1 1 4 - [ - [ DIV E[10] [
1 1 1 - SONI[7:0](0001_1001)
1 1 1 - GDONJ[7:0] (0001_1110)
1 1 7 g GDOF[7:0] (0111_1000)
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DATA SHEET Preliminary V01

(Hex) Opggzt(';” DNC|NWR|NRD|D15-8| D7 | D6 | D5 | D4 | D3 | D2 | D1 DO | Function
Get BGP
0 1 1 - 1 1 1 0 0 1 0 1 Voltage
= SISulEe > 1 1 1 - Dummy Read or Dummy Clock
1 1 1 E E = E = BGP[3:0](1000)
Get VCOM
0 1 1 e 1 1 1 0 0 1 1 0 Voltage
VCO
E6 | GETvcom | 1 1 1 © |Meo)| 5 S g 5 S 5
1 1 1 - - VCMPNI[6:0](101_0101)
1 1 1 - - - - VDV[4:0] (1_0000)
0 1 1 . 1 1 1 0o | o | 1 | 1] 1 Get Gamma
1 1 i - Dummy Read or Dummy Clock
1 1 1 S . MP12 |MP11| MP10 - MP02 | MPOQX MPO0O
1 1 1 S . MP32 | MP31| MP30 - MP227| MP21 MP20
1 1 1 . . MP52 | MP51 | MP50 - MP42 | ‘MP41 MP40
1 1 1 . . -- -- - CP03 | CP0O2.4{ CPO1 CPO00
1 1 1 - |CP23| CP22 |CP21| CP20 |CP13|/CP12 | CP11 CP10
1 1 1 S . -- -- - CP33|'CP32 | CP31 CP30
1 1 1 S . -- -- - CP43 | .CP42 | CP41 CP40
1 1 1 S . -- -- - OP03| OPQ2 || OPOL QP00
E7 |GETGAMMA 1 1 1 . . -- = OP14 |OP13| OPi2..| OP11 OP10
1 1 1 . . -- - = CGM1[1:0] CGMO0[1:0]
1 1 1 S . MN12 | MN114 MN10 -- MNO2 | MNO1 MNOO
1 1 1 S . MN32 | MN31’} MN30 - MN22"|. MN21 MN20
1 1 1 S . MN52 | MN51 [\MN50 -- MN42 | MN41 MN40
1 1 1 . . -- -- = CNO3| CNO2-}“ CNO1 CNOO
1 1 1 - Cl?\)IZ CN22 |.CN21 | CN20/[CN13|. CN12 | CN11 CN10
1 1 1 S . - - -- -2 CN32 | CN31 CN30
1 1 1 S ? == -- -- CN43{ CN42 | CN49 CN40
1 1 1 . g -- -- -- ONO3| ON02 | ONO1 ONO0O0
1 1 1 . . -- - ON14 {ON13| ON12 | ONI11 ON10
0 1 1 - 1 1 1 0 1 0 0 0 Get CPCRC
E8 |GETCPCRC| 1 1 1 - Dummy Read or Dummy Clock
1 1 T - CPCRC7:0]
0 1 1 ; 1 o1 a2 o [ 2] o [ 1 ] 1 Get OTP
1 1 1 Dummy Read or Dummy Clock
1 1 T g OTP_ MASK[7:0]
1 1 1 - OTP_INDEX[7:0]
EB GETOTP OTP_L
1 i i - o | o CF’,BF;— OTP_PWE | OTP_EN OTEPNEET— VPP_SEL | OTP_PROG
E
1 1 1 - - - - | oTP_PTM[L:0)(00) | OTP_VRADJ[1:0](00)
1 1 1 - OTP_DATA[7:0]
Get internal
0 0 1 - 1 1 1 0 1 1 0 0 digital and
EC GETVDC GRAM voltage
1 1 1 - Dummy Read or Dummy Clock
1 1 1 g g = g = g VDC_SEL[2:0]
Get SRAM
0 1 1 ) 1 1 1 0 1 1 0 1 Arbiter pulse
ED |GETsPuULsE| 1 1 1 - Dummy Read or Dummy Clock
1 1 0 g RTBA[15:8] .
1 1 3 RTBA[7:0]
0 1 1 - 1] 12 J 1] o 1] 1 ] 1 ] o
1 1 i - Dummy Read or Dummy Clock
EE | GETPROBE 1 1 TEST_ TEST_
1 - - - - - - - |MODE(®)| OE(0)
1 1 1 - PROBJ7:0](8'b0)
0 1 1 - 1] 1 ] 12 ] o [ 1] 1 ] 1 [ 1
1 1 1 - Dummy Read or Dummy Clock
=5 GETPTBA 1 1 i - PTBA[15:8](0010_0100)
1 1 7 - PTBA[7:0] (0000 0100)
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DATA SHEET Preliminary V01

Operation

Code DNC|NWR|NRD|D15-8| D7 | D6 D5 D4 D3 D2 D1 DO Function

(Hex)

Get Source
option

N
'
[N
[EEY
[N

1 0 0 0 0

- Dummy Read or Dummy Clock

FO | GETSTBA - | STBA[g]

STBA[7:0](1000_1011)

; VTESTSEL[3:0](0000) STESTO)E[LO](OO

Al -5 bl
'

1 1 1 1 0 0 0 1
Get internal

F1 | GETPFUSE
- - - - - - - |PFUSE(Q)| “% T

S 1 1 1 1 0 1 0 0 Get Himax ID

- Dummy Read or Dummy Clock

F4 GETHXID - ID_version[7:0](53h)

ID2_version [7:0](0Ch)

- VersionID[7:0](00h)

- a1 T2 ] 1 T o] v [ o

Dummy Read or Dummy Clock

F6 | GETECO - ECOO0[7:0](8'h0)

ECO1[7:0] (8'00)

- 1] 2 2] 1 J/ o (] 1 Jo—0

FA | GETMREV - Dummy.Read or-Dummy Clock

For Free

; . - = - = - SFULL(0) ) Running Mode

& 1 1 1 1 1 0 1 1

- Dummy Read or Dummy Clock

FB | GETIOOPT

- 10_OPT[7:0] (0101_0101)
- 10_OPT2[7:0] (0000_0000) L%B?PTZW:G]:

- 2] o [l 11 | o | 0 [GET_PANEL

ROl k |kR|k|o| kP |kr|lo|=|=|=|a|o|r |kkr(r|o] , ok Fk |kk|k| o
Rl= P Rk P, Rl P Rk RrRrl=] P 2R P |RrR(k| >

R e e e e e e e L L L L I e e e E s N
!

- Dummy Read or Dummy Clock

FC |GETPANEL SM_PA |SS_PA
NEL NEL - - -

i
[
—

'

'

'

0

o

S 1 1 1 1 1 1 1 0

[N

- Dummy Read or Dummy Clock

It is for internal
use, not open.

N

- SC[7:0]

4 EC[7:0]

Fg | GETWINDO - SP[7:0]

w - EP[7:0]

\ PSL[7:0]

PEL[7:0]

7 TFA[7:0]

- VSA[7:0]

: BFA[7:0]

B VSP[7:0]

- 1] 2 T T2 7T

Rl — |l e d

Ro|lalalalalalal
Y e Y o e e e e Y = N =
"

FF GETTS = Dummy Read or Dummy Clock

It is for internal

. TS[6:0]
use, not open.

Note: (1) Undefined commands are treated as NOP (00H) command.

(2) BO to D9 and DE to FF are for factory use of display module supplier. User can decide if these commands are available
or they are treated as NOP (00H) commands before shipped to User. Default value is NOP(00H). If pin EXTC is tied to
high, BO to D9 and DE to FF extended command sets are accepted, other extended command sets are discarded.

(3) Commands 10H, 12H, 13H, 20H, 21H, 26H, 28H, 29H, 30H, 36H (Bit B4 only), 38H and 39H are updated during V-sync
when Module is in Sleep Out Mode to avoid abnormal visual effects. During Sleep In mode, these commands are
updated immediately. Read status (09H), Read Display Power Mode (OAH), Read Display MADCTL (0BH), Read Display
Pixel Format (OCH), Read Display Image Mode (ODH), Read Display Signal Mode (OEH) and Read Display Self
Diagnostic Result (OFH) of these commands is updated immediately both in Sleep In Mode and Sleep Out Mode.

(4) SETGAMMA and GETGAMMA can't be set at the same time.
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6.3 Command Description

DATA SHEET Preliminary V01

6.3.1 NOP
00 H NOP (No Operation)
DNC [NWR |NRD | D7 | D6 | D5 | D4 | D3 | b2 | D1 | DO | HEX
Command 0 1 1 0 0 0 0 0 0 0 0 00
Parameter | NO PARAMETER
This command is an empty command; it does not have any effect on the display
module.
Description However it can be used to terminate Frame Memory Write or Read as described
in RAMWR (Memory Write) and RAMRD (Memory Read) Commands.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence N/A
Default S Reset N/A
H/W Reset N/A
Flow Chart
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DATA SHEET Preliminary V01
6.3.2 Software Reset (01h)

01H SWRESET (Software Reset)
DNC | N\WR | NRD | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 0 0 0 0 0 0 0 1 01
Parameter | NO PARAMETER

When the Software Reset command is written, it causes a software reset. It
resets the commands and parameters to their S/W Reset default values. (See
default tables in each command description.) Note: The Frame Memory
contents are unaffected by this command

It will be necessary to wait 5msec before sending new command following
software reset.

The display module loads all display supplier’s factory default values.to the
registers during this 5msec. If Software Reset is applied during Sleep.Out mode,
it will be necessary to wait 120msec before sending Sleep out command.
Software Reset Command cannot be sent during Sleep Out sequence.

Status Availahility
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes

Description

Restriction

Status DefaultValue
Power On Sequence N/A
S/W Reset N/A
H/W Reset N/A

Default

Red and Blue

SWRESET

Parameter

 J

Display whole
blank screen

Display
Flow Chart

Set
Commands
to S/W Default

Value Mode

=

Y

( Sleep In Mode >

Sequential
transfer

e
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6.3.3 Read Display Identification Information (04h)

04 H RDDIDIF (Read Display Identification Information)

DNC | NWR | NRD | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 0 0 0 0 0 1 0 0 04
1st parameter 1 1 1 ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10 -
2" parameter 1 1 1 ID27 | ID26 | ID25 | ID24 | ID23 | ID22 | ID21 | ID20 -
3" parameter 1 1 1 ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30 -

This read byte returns 24-bit display identification information.

The 1st Parameter is dummy read. The 2nd Parameter identifies the LCD module’s
manufacturer. It is specified by Nokia and for xx is defined as xxHEX.

The 3rd Parameter has 2 purposes. Bit7 (MSB) defines the type of panel. 0=Driver
(STN B/W), 1=Module (Color). Bits 6...0 are used to track the LCD module/driver
version. It is defined by display supplier (with Nokia's agreement) and it changes
each time a revision is made to the display, material or construction specifications.
See Table:

Description ID Byte Value V[7:0] Version Changes
80h
81h
82h
83h
84h
85h
The 4th parameter identifies the LCD-module/driver. It is specified by Nokia and for
this LCD project module is defined as xxHEX.

Restriction
Status Availability
Normal Mode On, Idle Mode-Off; Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep.Out Yes
Partial Mode On,/Idle Mode On; Sleep Out Yes
Status Default Value
Power On.Sequence See Description
Default T
S/W Reset See Description
Serial |/F-Mode Parallel I/F Mode
RDDID (04h) RDDID (09h)
Y Y
([;)ﬁ,"c"&"y Dummy Read
Flow Chart
y Y
Send ID1[7:0] Send ID1[7:0]
Y Y
Send ID2[7:0] Send ID2[7:0]
Y Y
Send ID3[7:0] Send ID3[7:0]
Himax Confidential -P.123-

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. February, 2008



L .
HX8353-C =/ Himax

162RGB x 132 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET Preliminary V01
6.3.4 Read Display Status (09h)

09 H RDDST (Read Display Status)
DNC | NWR | NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 1 0 0 1 09
1st parameter 1 1 1 - - - - - - - - -
2" parameter 1 1 1 D31 D30 | D29 | D28 | D27 | D26 | D25 | D24 -
3" parameter 1 1 1 D23 | D22 | D21 | D20 | D19 | D18 | D17 | D16 -
4" parameter 1 1 1 D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 -
5" parameter 1 1 1 D7 D6 D5 D4 D3 D2 D1 DO -
This command indicates the current status of the display as described in the table
below:
Bit Description Comment
D31 Booster Voltage Status
D30 Page Address Order
D29 Column Address Order
D28 Page/Column Order
D27 Vertical Order
D26 RGB/BGR Order
D25 Horizontal Order
D24 | Switching between Segment outputs and.RAM Set 10.'0’
D23 | Switching between Common outputs and. RAM Seti00’
D22 Setto ‘1
D21 Interface Color Pixel Format Definition Setto ‘1
D20 Setto”0’
D19 Idle Mode On/Off
D18 Partial Mode On/Off
D17 Sleep. In/Qut
D16 Display Normal Mode On/Off
D15 Vertical Scrolling Status
D14 Horizontal Scrolling Status Setto ‘0’
D13 Inversion Status
D12 All PixelsOn Setto ‘0’
Description D11 AII Pixels Off Setto ‘0’
D10 Display On/Off
D9 Tearing Effect Line On/Off
D8
D7 Gamma Curve Selection
D6
D5 Tearing Effect Output Line Mode
D4 For Future Use Setto ‘0’
D3 For Future Use Setto ‘0’
D2 For Future Use Setto ‘0’
D1 For Future Use Setto ‘0’
DO For Future Use Setto ‘0’
| Bit Values are explained overleaf.
Bit D31 — Booster Voltage Status
‘0’ = Booster Off.
‘1’ = Booster On.
| Bit D30 — Page Address Order
‘0’ = Top to Bottom (When MADCTL B7="0").
‘1’ = Bottom to Top (When MADCTL B7="1").
Bit D29 — Column Address Order
‘0’ = Left to Right (When MADCTL B6="0’).
‘1’ = Right to Left (When MADCTL B6="1").
| Bit D28 - Page/Column Order
‘0’ = Normal Mode (When MADCTL B5="0").
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| Bit D27 — Line Address Order

‘0’ = LCD Refresh Top to Bottom (When MADCTL B4="0").
‘1’ = LCD Refresh Bottom to Top (When MADCTL B4="1").
Bit D26 — RGB/BGR Order

‘0’ = RGB (When MADCTL B3="0").

‘1’ = BGR (When MADCTL B3="1").

Note: For Bits D27, D26, also refer to Section 9.3.23.

Bit D25 — Display Data Latch Data Order (if this bit is not available, so it is set to ‘0")

‘0’ = LCD Refresh Left to Right (When MADCTL B2="0").
‘1’ = LCD Refresh Right to Left (When MADCTL B2="1").

| Bit D24 — Switching Between Segment Outputs and RAM

This bit is not applicable for this project, so it is set to ‘0’

| Bit D23 — Switching Between Common Outputs and RAM

‘This bit is not applicable for this project, so it is set to ‘0’
Bits D22, D21, D20 — Interface Color Pixel Format Definition
Bit D19 — Idle Mode On/Off

‘0’ = Idle Mode Off.

‘1’ = Idle Mode On.

| Bit D18 — Partial Mode On/Off

‘0’ = Partial Mode Off.
‘1’ = Partial Mode On.
Bit D17 — Sleep In/Out
‘0’ = Sleep In Mode.

‘1’ = Sleep Out Mode.

| Bit D16 — Display Normal Mode On/Off

‘0’ = Display Normal Mode Off.
‘1’ = Display Normal Mode On.

| Bit D15 — Vertical Scrolling On/Off

‘0’ = Vertical Scrolling is Off.
‘1’ = Vertical Scrolling is On.

| Bit D14 — Horizontal Scrolling Status

This bit is not applicable for this project, so.it is set to ‘0’
Bit D13 — Inversion On/Off

‘0’ = Inversion is Off.

‘1’ = Inversion is On.

Bit D12 — All Pixels.On

This bit is not applicable for-this-project, soit is'set to ‘0’
Bit D11 — All Pixels Off

This bit is noet applicable for this project; soit is set to ‘0’

| Bit D10 — Display On/Off

‘0’ = Display-is Off.

‘1’ =Display is-On:

Bit'D9 = Tearing Effect Line On/Off

‘0" =Tearing Effect Line Off.

*1’’= Tearing Effect On.

Bits D8, D7, D6 — Gamma Curve Selection

Gamma Curve Selected | B8 | B7 | B6 CETul:Re M e
Parameter
Gamma Curve 1 0 0 0 GCO
Gamma Curve 2 0 0 1 GC1
Gamma Curve 3 0 1 0 GC2
Gamma Curve 4 0 1 1 GC3
Not Defined 1 0 0 Not Defined
Not Defined 1 0 1 Not Defined
Not Defined 1 1 0 Not Defined
Not Defined 1 1 1 Not Defined

| Bit D5 — Tearing Effect Line Output Mode.

‘0’ = Mode 1, V-Blanking only.
‘1’ = Mode 2, both H-Blanking and V-Blanking.

Restriction
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Status Availability
Redgist Normal Mode On, Idle Mode Off, Sleep Out Yes
A\?gillsasirlit Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Power On Sequence See Description
Default T
S/W Reset See Description
Serial I/F Mode Parallel I/F Mode
RDDST (09h) RDDST (09h) M A |
Legend
Host : :
Dummy Clock Dummy Read | |
' '
Y Y | I
Send ST[31:24] Send ST[31:24] | |
Flow Chart | |
Y Y | |
Send ST[23:16] Send ST[23:16] | :
|
! S I
Send ST[15:8] Send ST[15:8] | |
\ | Sequential |
/ y | transfer |
Send ST[7.0] Send ST[7:0] | |
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6.3.5 Read Display Power Mode (0Ah)

0OAH RDDPM (Read Display Power Mode)
DNC NWR NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 1 0 1 0 0A
1st parameter 1 1 1 - - - - - - - - -
2" parameter 1 1 1 D7 D6 D5 D4 D3 D2 D1 DO -
This command indicates the current status of the display as described in the table
below:
Bit Description Comment
D7 Booster Voltage Status
D6 Idle Mode On/Off
D5 Partial Mode On/Off
D4 Sleep In/Out
D3 Display Normal Mode On/Off
D2 Display On/Off
D1 Not Defined Setto/0’
DO Not Defined Setto ‘0’

Bit D7 — Booster Voltage Status
‘0’ = Booster Off or has a fault.
‘1’ = Booster On and working OK (Meets Nokia's optical requirements).
| Bit D6 - Idle Mode On/Off
‘0’ = Idle Mode Off.
‘1’ = Idle Mode On.
| Bit D5 — Partial Mode On/Off
‘0’ = Partial Mode Off.
‘1’ = Partial Mode On.
| Bit D4 — Sleep In/Out
‘0’ = Sleep In Mode.
‘1’ = Sleep Out Mode.
| Bit D3 — Display Normal Mode On/Off
‘0’ = Display Normal Mode Off!
‘1’ = Display Normal Mode ©On:
| Bit D2 — Display On/Off
‘0’ = Display is Off.
‘1’ = Display is On.

Description

Restrictions

Status Availability
Normal Mode. On;, ldle Mode Off, Sleep Out Yes
Register Normal Mode 'On,/Idle Mode On, Sleep Out Yes
Availability Partial Mode On,Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence 08HEX
S/W Reset 08HEX
H/W Reset 08HEX
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r— |
| Legend |
I I
| Red and Blue |
Serial IIF Mode Parallel I/F Mode I I
| |
RDDPM (0Ah) RDDPM (0Ah) | |
Display
FlowcChart | [ 1 il | |
Y Y Driver I I
Send D[7:0] Dummy Read | I
I I
: I l
Send D[7:0] | I
I Sequential I
| transfer |
I I
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Description

OB H RDDMADCTL (Read Display MADCTL)
DNC NWR NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 1 0 1 1 0B
1st parameter 1 1 1 XX XX XX XX XX XX XX XX XX
2" parameter 1 1 1 D7 D6 D5 D4 D3 D2 0 0 XX
This command indicates the current status of the display as described in the table
below:
Bit Description Comment
D7 Page Address Order
D6 Column Address Order
D5 Page/Column Order
D4 Line Address Order
D3 RGB/BGR Order
D2 Display Data Latch Order
D1 Switching between Segment outputs and RAM Set't0'0’
DO Switching between Common outputs and RAM Set'to ‘0’

Bit D7 — Page Address Order

‘0’ = Top to Bottom (When MADCTL B7="0").
‘1’ = Bottom to Top (When MADCTL B7="1").
Bit D6 — Column Address Order

‘0’ = Left to Right (When MADCTL B6="0’).
‘1’ = Right to Left (When MADCTL B6="1").
Bit D5 - Page/Column Order

‘0’ = Normal Mode (When MADCTL B5="0").
‘1’ = Reverse Mode (When MADCTL B5="1").

Note: For Bits D7 to D5, also refer to Section 8.2.3'MCUto memory write/read direction.
| Bit D4 — Line Address Order

‘0’ = LCD Refresh Top to Bottom (When MADCTL 'B4="0").
‘1’ = LCD Refresh Bottom to Top (When MADCTL B4="1’).
Bit D3 — RGB/BGR Order

‘0’ = RGB (When MADCTL B3='0").

‘1’ = BGR (When MADCTL 'B3="1").

Note: For Bits D4 and.D3 also refer.t0.9.2.29 Memory 'Access Control (36h).

Bit D2 — Display Data Latch Data-Order

‘0’ = LCD Refresh Left to Right (When MADCTL/B2="0").
‘1’ = LCD Refresh Right to Left (When MADCTL B2="1").
Bit D1 — Switching Between Segment Outputs and RAM
This bit is'net applicable for this project;.so it is set to ‘0’

| Bit DO ~Switching-Between Common Outputs and RAM

Restrictions

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, ldle-Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence O0HEX
S/W Reset No Change
H/W Reset 00HEX
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r I
| Legend |
| |
| Red and Blue |
Serial I/F Mode Parallel I/F Mode | |
I |
RDDMADCTR (0Bh) RDDMADCTR (0Bh) | |
| |
Flow Chart
\ A Driver | |
Send D[7.0] Dummy Read | |
| I
: | |
Send D[7:0] | |
| Sequential |
| transfer |
| I
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6.3.7 Read Display Pixel Format (0Ch)

OCH RDDCOLMOD (Read Display COLMOD)
DNC NWR NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 1 1 0 0 0C
1st parameter 1 1 1 - - - - - - - - -
2" parameter 1 1 1 D7 D6 D5 D4 D3 D2 D1 DO .
This command indicates the current status of the display as described in the table below:
Bit Description Comment
D7 Setto ‘0
D6 Setto ‘0’
D5 RGB Interface Colour Format Setio 0
D4 Setto ‘0
D3
D2
D1 Control Interface Colour Format
Description
DO
Bit D7 — RGB Interface Colour Format Selection
This bit is not applicable for this project, so it is set to ‘0'.
Bits D6, D5, D4 — RGB Interface Colour Pixel Format Definition
These bits are not applicable for this project, so they are set to ‘0’s.
Bit D3 — Control Interface Colour Format Selection
This bit is not applicable for this project, so it is set to ‘0'.
Bit D2, D1, DO — Control Interface Colour Pixel Format Definition.
These bits are not applicable for this project, so they are set to110'.
Restrictions
Status Availability
Redgist Normal Mode On, Idle Mode Off, Sleep Out Yes
A\?gillsasirlit Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On,-Sleep Out Yes
Status Default Value
Power On Sequence 16-bit/pixel
LI S/W Reset No Change
r— 7 I
| Legend |
| |
| Red and Blue |
Serial|/F Mode Parallel I/F Mode I |
: :
RDDCOLMOD (0Ch) RDDCOLMOD (0Ch) | |
Displ
Flow Chart [ Host | |
Driver I |
Send D[7:0] Dummy Read I :
|
; | |
Send D[7:0] | |
| Sequential |
| transfer |
| |
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6.3.8 Read Display Image Mode (0Dh)

ODH RDDIM (Read Display Image Mode)
DNC NWR NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 1 1 0 1 0D
1st parameter 1 1 1 - - - - - - - - -
2" parameter 1 1 1 D7 D6 D5 D4 D3 D2 D1 DO .
This command indicates the current status of the display as described in the table
below:
Bit D7 — Vertical Scrolling On/Off
‘0’ = Vertical Scrolling is Off.
‘1’ = Vertical Scrolling is On.
Bit D6 — Horizontal Scrolling Status
This bit is not applicable for this project, so it is set to ‘0’
Bit D5 — Inversion On/Off
‘0’ = Inversion is Off.
‘1’ = Inversion is On.
Bit D4 — All Pixels On
This bit is not applicable for this project, so it is set to ‘0’
Description Bit D3 — All Pixels Off
This bit is not applicable for this project, so it is set to ‘0’
Bits D2, D1, DO — Gamma Curve Selection
Gamma Curve Selected | D2 D1 DO (Zgh&;n;rggiiier
Gamma Curve 1 0 0 0 GCO
Gamma Curve 2 0 0 1 GCl
Gamma Curve 3 0 1 0 GC2
Gamma Curve 4 0 1 1 GC3
Not Defined 1 0 0 Not Defined
Not Defined 1 0 1 Not Defined
Not Defined 1 1 0 Not Defined
Restrictions
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On; Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep.Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Default Power On Sequence 00HEX
S\ Reset 00HEX
- I
| Legend |
' '
| Red and Blue |
Serial I/F Mode Parallel I/F Mode | l
| '
[ ' '
RDDIM (0Dh) RDDIM (0Dh) | |
Display
FlowChartt [ = @———————g—————————— === :%Z—r - : :
! umm eal | |
Send D[7:0] Dummy Read | |
| | |
| i
| |
=
| transfer |
| |
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6.3.9 Read Display Signal Mode (OEh)

Preliminary V01

OEH RDDSM (Read Display Signal Mode

DNC NWR NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 1 1 1 0 OE
1st parameter 1 1 1 - - - - - - - - -
2" parameter 1 1 1 D7 D6 D5 D4 D3 D2 D1 DO .

This command indicates the current status of the display as described in the table
below:

Bit D7 — Tearing Effect Line On/Off

‘0’ = Tearing Effect Line Off.

‘1’ = Tearing Effect On.

Bit D6 — Tearing Effect Line Output Mode, see section 8.3 for mode definitions.
‘0’ = Mode 1.

‘1’ = Mode 2.

I
I
I
I
Send D[7:0] |
I
I
I

Sequential
transfer

Description | git p5 _ Horizontal Sync. (RGB I/F) On/Off
This bit is not applicable for this project, so it is set to ‘0’
Bit D4 — Vertical Sync. (RGB I/F) On/Off
This bit is not applicable for this project, so it is set to ‘0’
Bit D3 — Pixel Clock (PCLK, RGB I/F) On/Off
This bit is not applicable for this project, so it is set to ‘0’
Bit D2 — Data Enable (DE, RGB I/F)) On/Off
This bit is not applicable for this project, so it is set to0’
D1 are DO - are for future use and are set to ‘0’.
Restrictions
Status Availability
Redgist Normal Mode On, Idle Mode Off, Sleep Out Yes
A\?gillsasirlit Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status DefaultValue
Default Power On Sequence 00HEX
S/W Reset 00HEX
r— I
| Legend |
I I
| Red and Blue |
Serial I/F Mode Parallel I/F Mode | |
: :
RDDSM (OEh) RDDSM (OEh) | |
Flow Chart Host | |
v Y Driver | |
Send D[7:0] Dummy Read |
|
|
Y
|
|
|
|
|
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6.3.10 Read Display Self-Diagnostic Result (OFh)

OFH RDDSDR (Read Display Self-Diagnostic Result)
DNC NWR NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 1 1 1 1 OF
1st parameter 1 1 1 - - - - - - - - -
2" parameter 1 1 1 D7 D6 D5 D4 D3 D2 D1 DO .
This command indicates the status of the display self-diagnostic results after Sleep Out -command
as described in the table below:
B Bit D7 — Register Loading Detection See section 5.17.1
B Bit D6 — Functionality Detection See section 5.17.2.
Description B Bit D5 — Chip Attachment Detection Set bit D5 to ‘0, if this function is not implemented.
B Bit D4 — Display Glass Break Detection. Set bit D4 to ‘0’, if this function is_not implemented.
B Bits D3, D2, D1 and DO are for future use and are set to ‘0.
Restrictions
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence 00HEX
S/W Reset 00HEX
H/W Reset 00HEX
77 A\ |
| Legend |
| |
| Red and Blue |
Serial I/F Mode Parallel I/F Mode : :
! !
RDDSDR (OFh) RDDSDR (0Fh) | [
Flow Chart Host | !
____________________ Driver- | |
B umm, | |
Send D[7:0] D iRead | |
| |
| |
=
| transfer |
| |
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10H

SLPIN (Sleep In)

DNC | NWR [ NRD

D7

D6 D5

D4

D3 D2

D1

DO

HEX

Command

0 7 1

0

0 0

1

0 0

0

0

10

Parameter

NO PARAMETER

Description

This command causes the LCD module to enter the minimum power consumption
mode. In this mode the DC/DC converter is stopped, Internal oscillator is stopped,

and panel scanning is stopped.

Output[1:162]

k Blank N\ STOP

| VST etc.(V scanner control logic) |||||||||||||||”| STOP

DC charge in the capacitor

DISCHARGH ov

DC/DC Converter

DC/DC Converter

DC/DC Converter

ov

| Reset pulse for circuit inside panel |

RESET

| Internal Oscillator

LT LTI T s stoe

MCU interface and memory are still working and the-memory.keeps its contents:

See also section 5.13.

Restriction

This command has no effect when module is already in sleep in made. Sleep In

Mode can only be left by the Sleep Out' Command (11h).

It will be necessary to wait 5msec before.sending next command, this is to allow time

for the supply voltages and clock circuits to stabilize:

It will be necessary to wait 120msec after sending Sleep Out command (when in

Sleep In Mode) before Sleep-In.command can’be sent.

Register
Availability

Status

Availability

Normal Mode On, Idle Mode Off, Sleep Out

Normal Mode On, Idle Mode On;-Sleep Out

Partial Mode On, Idle‘Mode Off,.Sleep Out

Partial Mode/On, Idle Mode On, Sleep Out

Sleep In or Booster Off

Default

Status

Default Value

Power'On Sequence

Sleep in mode

S\ Reset

Sleep in mode

H/W'Reset

Sleep in mode

Flow Chart

It takes 120msec to get into Sleep In mode after SLPIN command issued.

Display whole blank
screen (Automatic
No effect to DISP
ON/OFF Commands)

Drain charge
from LCD panel

Stop
DcC/DC
Converter

Stop
Internal
Oscillator

Sleep In Mode

Parameter

Legend

Command

Sequential
transfer
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6.3.12 Sleep Out (11h)

11H SLPOUT (Sleep Out)
DNC | NWR | NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 1 0 0 0 1 11
Parameter NO PARAMETER
This command turns off sleep mode.
In this mode the DC/DC converter is enabled, Internal oscillator is started, and panel
scanning is started.
| Output[1:162] | STOP /( Blsn XMemory Contents>
(If DISPON 29h is set)
| VST etc.(V scanner control logic) |
CHARGH
Lo | DC charge in the capacitor | ov
Description
| DC/DC Converter | oV
| DC/DC Converter | ov
| DC/DC Converter | ov
| Reset pulse for circuit inside panel | RESET
START
[ wemaosammor  |stor ~<{T[L[[| [T
See also section 5.13
This command has no effect when module.is already-in sleep.outmode. Sleep Out
Mode can only be left by the Sleep.ln Command (10h).
It will be necessary to wait 5Smsec before sending next command, this is to allow time
for the supply voltages and clock circuits to stabilize.
The display module loads all-display supplier’s factory default values to the registers
. during this 5msec and there.cannot/be any abnormal visual effect on the display
Restriction | . . : . )
image if factory default’and register values are same,when this load is done and
when the display module is already Sleep Out—mode.
The display module.is-doing self-diagnostic functions during this 5msec. See also
section 8.10.
It will be necessary to wait 120msec after sending Sleep In command (when in Sleep
Out mode) before Sleep.Out command'can be sent.
Status Availability
. Normal-Mode On, Idle Mode Off, Sleep Out Yes
i\?gills;si:ity Normal Moede On,ldle‘Mode On, Sleep Out Yes
Rartial Mode On, Idle'Mode Off, Sleep Out Yes
Partial\Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence Sleep In Mode
S/W.Reset Sleep In Mode
Flow Chart | It takes 120msec to become Sleep Out mode after SLPOUT command issued.
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[ strout
Start Internal
Oscillator

Start
DC-DC
Converter

Display whole blank
screen for 2 frames
(Automatic No effect to
DISP ON/OFF
Commands)

Charge Offset
voltage for LCD
Panel

Display Memory

contents in accordance
with the current

command table settings

Sleep Out Mode

Legend

Parameter

Mode

Sequential
transfer
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12H PTLON (Partial Mode On
DNC NWR NRD | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 0 0 0 1 0 0 1 0 12
Parameter | NO PARAMETER
This command turns on partial mode The partial mode window is described by the
Description Partial Area command (30H). _To leave Partial mode, the Normal Display Mode On
command (13H) should be written.
See also section 8.6.2.
Restrictions | This command has no effect when Partial mode is active.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Default Power On Sequence Normal-Mode On
S/W Reset Normal Mode On
Flow Chart | See Partial Area (30h)
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13 H NORON (Normal Display Mode On)
DNC | NWR | NRD | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 1 0 0 1 1 13
Parameter | NO PARAMETER
Description This. command returns the display to normal mode. Normal display mode on means
Partial mode off, Scroll mode Off.
Restriction | This command has no effect when Normal Display mode is active.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Default Power On Sequence Normal Mode On
S/W Reset Normal Moede On
See Partial Area and Vertical Scrolling Definition Descriptions for details of when to
Flow Chart .
use this command.
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20H INVOFF (Display Inversion Off)
DNC | NRD | NWR | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 0 0 0 0 0 20
Parameter NO PARAMETER
This command is used to recover from display inversion mode.
This command makes no change of contents of frame memory.
This command does not change any other status.
(Example)
Memory Display
Description | ﬂHHHHUL
N NN EN
LI | |
L IC T ] ]
N NN EN
[ |
INERNEEN
Restriction | This command has no effect when module is already in inversion off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, SleepOut Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence Display.Inversion-off
S/W Reset Display Inversion off
H/W Reset Display Inversion-off
Displav | ) Legend
isplay Inversion
(%nyMode | Command
/ Parameter /
-
Display Inversion
OFF Mode Sequential
transfer
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6.3.16 Display Inversion On (21h)

21H INVON (Display Inversion On)

DNC | NRD | NWR | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 0 0 0 0 1 21
Parameter NO PARAMETER

This command is used to enter into display inversion mode.

This command makes no change of contents of frame memory. Every bit is inverted
from the frame memory to the display.

This command does not change any other status.

(Example)
Memory Display

Description I

!

Restriction | This command has no effect when module is already in'inversion on mode.

Status Availability
Reqist Normal Mode On, Idle Mode Off, Sleep Out Yes
A\?gillzsi:it Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence.-| Display Inversion off
S/W Reset Display Inversion off
H/W Reset Display Inversion off
Display Inversion - Legend
OFF Mode
Flow Chart
Display Inversion
ON Mode Sequential
transfer
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6.3.17 Gamma Set (26h)

26 H GAMSET (Gamma Set)

DNC | NWR | NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0] 1 0 0] 1 1 0 26
Parameter 1 1 1 GC7 | GC6 | GC5 | GC4 | GC3 | GC2 | GC1 | GCO -

This command is used to select the desired Gamma curve for the current display. A
maximum of 4 fixed gamma curves can be selected. The curve is selected by setting
the appropriate bit in the parameter as described in the Table:

GCJ[7..0] Parameter | Curve Selected
Description 0lh GCO Gamma Curve 1
02h GCl1 Gamma Curve 2
04h GC2 Gamma Curve 3
08h GC3 Gamma Curve 4
- Values of GC[7..0] not shown in table above are invalid and will not'.change the
Restriction : . . .
current selected Gamma curve until valid value is received.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence 01h
Default SIW Reset 0th

Legend

GAMSET [ Command_|

\'4 “
7:0
Flow Chart / cerra ;
New Gamma
Curve Loaded

Sequential
transfer
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6.3.18 Display Off(28h)

DATA SHEET Preliminary V01

DNC | NWR | NRD | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 0 1 0 0 0 28
Parameter NO PARAMETER
This command is used to enter into DISPLAY OFF mode. In this mode, the output
from Frame Memory is disabled and blank page inserted. This command makes
no change of contents of frame memory. This command does not change any
other status. There will be no abnormal visible effect on the display.
Example
Description RSOy Display
Restriction | This command has no effect when module is already in-display off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Qut Yes
Sleep In or Booster Off Yes
Status Default Yalue
Power On Sequence Display off
2L S/W Reset Display off
H/W Reset Display off
Legend
Display.On [ Commara_|
pfode / Parameter /
,
Flow Chart ﬁDISPOFF
'
Display Off
Mode Sequential
transfer
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6.3.19 Display On (29h)
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29H DISPON (Display On)
DNC | NWR | NRD | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 0 1 0 0 1 29
Parameter NO PARAMETER
This command is used to recover from DISPLAY OFF mode. Output from the Frame
Memory is enabled. This command makes no change of contents of frame memory.
This command does not change any other status.
(Example)
I Memory Display
Description (T 1]
O]
I NEN NN
HEE | [N
I ]
O]
LI/ |
EEEEENER
Restriction | This command has no effect when module is already in display on mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence Display off
Default S/W Reset Display off
H/W Reset Display off
Display Off 72k
Mode I Command
/ Parameter /
Flow Chart
|
Display-On
Mode Sequential
transfer
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6.3.20 Column Address Set (2Ah)

2AH CASET (Column Address Set)

DNC | N\WR [ NRD | D7 D6 | D5 | D4 | D3 | D2 | DI | DO | HEX
Command 0 7 1 0 0 1 0 1 0 1 0 2A
parameter 1st | 1 7 1| SC15 | SCl14 | SC13 | SC12 | SC1L | SC10 | SC9 | Ssc8 -
gﬁgameter 1 1 1 sc7 | sc6 | scs | sca | sc3 | sc2 | sci | sco -
parameter3rd 1 1 1 EC15 | EC14 | EC13 | EC12 | EC11 | EC10 | EC9 | EC8 )
parameterdth | 1 T 1 EC7 | EC6 | EC5 | EC4 | EC3 | EC2 | ECL | ECO

This command is used to define area of frame memory where MCU can access. This
command makes no change on the other driver status. The values of SC[15:0] and
EC[15:0] are referred when RAMWR command comes. Each value_ represents one
column line in the Frame Memory.
(Example)
(Example)

[ sciis:0] | [ ECpso] |

Description

SC[15:0] always must be equal to or less'than EC[15:0]
Restriction Note 1: When SC[15:0] or EC[15:0] is greater.than 83h (when MADCTL’s B5=0) or Alh
(when MADCTL’s B5=1), data of out of-range will be ignored

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep,Out Yes
Partial Mode On, Idle-Mode On, Sleep Qut Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence SC[15;0]=0000 EC[15:0]=0083
S/ Reset When MADCTL'’s B5=0: When MADCTL'’s B5=0:
2L SC[15:0]=0000 EC[15:0]=0083
When MADCTL's B5=1: When MADCTL'’s B5=1:
SCJ[15:0]=0000 EC[15:0]=00A1
H/W Reset SCJ[15:0]=0000 EC[15:0]=0083
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I CASET
1% & 2" parameter SC [15:0] Legend
3" & 4™ parameter EC [15:0] I Command

J Parameter
[ Rraser \

A’

1% & 2" parameter SP [15:0]
rd th .
Flow Chart 3 & 4" parameter EP [15:0] _
Sequential

transfer

DATA SHEET Preliminary V01

V
pspaaN 4|

Image Data
D1[17:0],D2[17:0],
..... Dn[17:0]

Any Command
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6.3.21 Page Address Set (2Bh)

2B H PASET (Page Address Set)

DNC | NWR [ NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 0 1 0 1 1 2B
parameter 1st 1 1 1 SP15 | SP14 | SP13 | SP12 | SP11 | SP10 | SP9 | SP8 00..
parameter 2nd 1 1 1 SP7 SP6 SP5 SP4 SP3 SP2 | SP1 | SPO Note 1
parameter3rd 1 1 1 EP15 | EP14 | EP13 | EP12 | EP11 | EP10 | EP9 | EP8 00.. Note 1
parameter4th 1 1 1 EP7 EP6 EP5 EP4 EP3 EP2 | EP1 | EPO "’

This command is used to define area of frame memory where MCU can access. This
command makes no change on the other driver status. The values of SP[15:0] and EP[15:0]
are referred when RAMWR command comes. Each value represents one Page line in the
Frame Memory.

Description SP[15:0] ——

(Example)

EP [15:0] —

SP[15:0] always must be equal to or less than EP[15.0]
Restriction Note 1: When SP[15:0] or EP[15:0] is greater than Alh (When"MADCTL’s-B5=0) or 83h (When
MADCTL'’s B5=1), data of out of range will.be ignored.

Status Availability
Redqist Normal Mode On, Idle Mode Off, Sleep. Out Yes
A\?gillsat?irlit Normal Mode On, Idle Mode On, Sleep.Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Power On Sequence SP[15:0]=0000 EP[15:0]=00A1
Default S/W Reset When-MADCTL's B5=0: When MADCTL’s B5=0:
etau SP[15:0]=0000 EP[15:0]=00A1
When MADCTL's B5=1: When MADCTL’s B5=1:
SP[15:0]=0000 EP[15:0]=0083
H/W Reset SP[15:0]=0000 EP[15:0]=00A1
) T
1% & 2™ parameter SC [15:0] % Legend )
3 & 4" parameter EC [15:0] % ‘
-
19 & 2™ parameter SP [15:0]
Flow Chart / 3% &4" parameter EP [15:0] /
3\ transfer
%
Image Data > %
D1[17:0],D2[17:0], Q
..,.DN[17:0] ol
J
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6.3.22 Memory Write (2Ch)
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2CH RAMWR (Memory Write)

DNC | NWR | NRD | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 0 1 1 0 0 2C
1st parameter 1 1 1 D15 | D14 | D13 | D12 | D11 | D10 D9 D8 00..FF

This command is used to transfer data from MCU to frame memory. This command

makes no change to the other driver status.

column register and the page register are reset to the Start Column/Start Page
positions. The Start Column/Start Page positions are different in accordance with
MADCTL setting. (See follow table) Then D[7:0] is stored in frame
column register and the page register incremented as follow table.

When this command is accepted, the

memory and the

..Dn[17:0

Any Command

Condition Column Counter Page Counter
Description When RAMWR/RAMRD command is Return to “Start Return to

accepted Column” “Start Page”

Complete Pixel Read/Write action Increment by 1 No change

The Column counter value is larger Return to “Start

“ " 5 Increment by 1

than “End column Column

The Page counter value is larger than Return to “Start Return to

“End page” Column” “Start Page”
Restriction In all color modes, there is no restriction on length of parameters.

Status Availability
Reqist Normal Mode On, Idle Mode Off, Sleep.Out Yes
A\?gillsasirlit Normal Mode On, Idle Mode On, Sleep‘Out Yes

y Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode-On, Sleep Out Yes

Status Default Value
Default Power On Sequence Contents of memory'is set randomly

S/W Reset Contents of memory is not cleared

RAMWR Legend
l Command
/ Parameter
Image Data
Flow Chart
D1[17:01,D2[17:0],

Sequential

Mode

transfer
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6.3.23 Colour Set (2Dh)

2DH RGBSET (Color Set)
DNC | NRD | NWR | D7 | D6 D5 D4 D3 D2 D1 DO HEX

Command DNC | NRD | NWR | D7 | D6 D5 D4 D3 D2 D1 DO HEX
1st parameter 0 1 1 0 0 1 0 1 1 0 1 2D
: 1 1 1 X X | ROO5 | RO04 | ROO3 [ ROO2 | ROO1 | ROOO 00..FF
16th parameter 1 1 1 X X Rnn5 | Rnn4 | Rnn3 | Rnn2 | Rnnl1 | RnnO 00..FF
17" parameter 1 1 1 X X | R315 | R314 | R313 | R312 | R311 | R310 00..FF
33rd parameter 1 1 1 X X | G005 | G004 | G003 | G002 | GOO1 | GOOO 00..FF
.. 1 1 1 X X [ Gnn5 | Gnn4 | Gnn3 | Gnn2 | Gnnl | GnnO 00..FF
96™ parameter 1 1 1 X X | G635 | G634 | G633 | G632 | G631 | G630 00..FF
97™ parameter 1 1 1 X X | BOO5 | BOO4 | BOO3 | BOO2 | BOO1 | BOOO 00..FF
128w parameter 1 1 1 X X | B315 | B314 | B313 | B312 | B311¢| B310 00..FF

This command is used to define the LUT for 12bit-to-18bit/16bit-to-18bit.color depth
conversions. (See also section 8.9) 128 bytes must be written to the LUT regardless
Description of the color mode. Only the values in Section 8.9 are referred. This command has no
effect on other commands/parameters and Contents of frame'memory. Visible change
takes effect next time the Frame Memory is written to.

Restriction
Status Availability
Reqist Normal Mode On, Idle Mode Off, Sleep Out Yes
A\?gillzt?irlity Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, SleepOut Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Default Power On Sequence Random values
S/W Reset Contents of the look-up‘table protected
H/W Reset Random values
RGBSET Legend

I Command

st parameter ROO[7.0] ‘

Flow Chart 32th-parameter. R31[7;0]
33th parameter G0O0[7;0]

96th parameter G63[7;0] -

97th parameter B0O[7;0] -

128th parameter B31[7;0]

Sequential

transfer
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6.3.24 Memory Read (2Eh)

2EH RAMRD (Memory Read)
DNC | NWR | NRD | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 0 0 1 0 1 1 1 0 2E
1st parameter 1 1 1 - - - - - - - - -
2" parameter 1 1 1 D15 | D14 D13 D12 D11 D10 D9 D8 -
This command is used to transfer data from frame memory to MCU. See section 9.1
This command makes no change to the other driver status. When this command is
accepted, the column register and the page register are reset to the Start Column/Start
Page positions. The Start Column/Start Page positions are different in accordance
with MADCTL setting. (See follow table) Then D[7:0] is read back from the frame
memory and the column register and the page register incremented as follow table.
Condition Column Counter Page Counter
. When RAMWR/RAMRD command is Return to “Start Return to
Description accepted Column” “Start Page”
Complete Pixel Read/Write action Increment by 1 No change
The Column counter value is larger Return to“Start
“ " of Increment by 1
than “End column Column
The Page counter value is larger than Return:to“Start Return'to
“End page” Column” “Start-Page”
Frame Read can be stopped by sending any other command.
In all color modes, the Frame Read is-always likefigure below: There is no restriction
on length of parameters. Note — Memory Read is only possible via the Parallel
Interface.
NCS l
NRESET
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared

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.

-P.150-
February, 2008




~* HX8353-C

162RGB x 132 dot, 262K color, TFT Mobile Single Chip Driver

>

Himax

DATA SHEET Preliminary V01

Flow Chart

RAMRD

Image Data
D1[17:0],D2[17:0]
..,.Dn[17:0]

I Any Command

Legend

Command

Parameter

Sequential
transfer

AN
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6.3.25 Partial Area (30h)

30H PLTAR (Partial Area)
DNC | NWR | NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 1 0 0 0 0 30
1st Parameter 1 1 1 PSL15 | PSL14 | PSL13 | PSL12 | PSL11 | PSL10 | PSL9 | PSL8 00 . Al
2nd Parameter 1 1 1 PSL7 | PSL6 | PSL5 | PSL4 | PSL3 | PSL2 | PSL1 | PSLO
3rd Parameter 1 1 1 PEL15 | PEL14 | PEL13 | PEL12 | PEL11 | PEL10 | PEL9 | PEL8 00 Al
4th Parameter 1 1 1 PEL7 PEL6 PELS PEL4 PEL3 PEL2 | PEL1 | PELO
This command defines the partial mode’s display area. There are 4 parameters associated with this
command, the first defines the Start Row (SR) and the second the End Row (ER), as illustrated in
the figures below. SR and ER refer to the Frame Memory Line Pointer.
If End Row>Start Row when MADCTL B4=0:-
Start Row
[ PsL15:0] |
Partial Display Are:
PEL[15:0] |_.
End Row
If End Row>Start Row when MADCTL B4=1:-
End Row
PEL [15:0] |——
Description
Partial Display Arei
[ PsL[15:0] |
Start Row
If End Row<Start Row when MADCTL B4=0:-
End Row U }
PEL [15:0] [—— \
Partial Display Area
PSL [15:0] ' ‘/
Start Row
If End Row = Start Row then the Partial Area will be one row deep.
Restriction SR[15...0] and\ER[15...0} cannot be greater than Alh.
Status Availability
Redgist Normal Mode On,ldle Mode Off, Sleep Out Yes
A\?gillzl?irlit Normal Mode On, ldle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Default Power On Sequence SR[15..0]=00 | ER[15..0]=A1
S/W Reset SR[15..0]=00 | ER[15..0]=A1
Flow Chart 1. To Enter Partial Mode:-
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| PTLAR I Legend

‘I, rCommand
/ SR;15:O] / / Parameter /

/ ER [15:0] /
!
| PTLON I

!
( Partial Mode )

Sequential
transfer

2. To Leave Partial Mode
( Partial Mode )
l Optional

[ bispoFF I s To prevent

J, Tearing Effect
r NORON I

Image display
1]
 Partial Mode OFF )
v
r RAMRW I

Image Data
D1[17:0],D2[17:0]
...,DN[17:0]

r DISPON
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6.3.26 Vertical

Scrolling Definition (33h)

33H VSCRDEF (Vertical Scrolling Definition)
DNC | NRD | NWR | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 1 0 0 1 1 33
1st 1 1 1 TFA | TFA | TFA | TFA | TFA | TFA | TFA | TFA
parameter 15 14 13 12 11 10 9 8 00..A2
2 1 1 T TFA | TFA | TFA | TFA | TFA | TFA | TFA | TFA
parameter 7 6 5 4 3 2 1 0
3rd 1 1 1 VSA | VSA | VSA | VSA | VSA | VSA | VSA | VSA
parameter 15 14 13 12 11 10 9 8 00..A2
4th 1 1 1 VSA | VSA | VSA | VSA | VSA | VSA | VSA | VSA
parameter 7 6 5 4 3 2 1 0
5th 1 1 T BFA | BFA | BFA | BFA | BFA | BFA | BFA [\BFA
pﬁrameter 15 14 13 12 11 10 9 8 00, A2
6 1 1 1 BFA | BFA | BFA | BFA | BFA | BFA . BFA.|" BFA
parameter 7 6 5 4 3 2 1 0
This command defines the Vertical Scrolling Area of the display:
When MADCTL B4=0
The 1st & 2nd parameter TFA[15..0] describes the Top Fixed Area (in No. of lines from
Top of the Frame Memory and Display).
The 3w & 4ih parameter VSA[15..0] describes the height.of the Vertical Scrolling-Area
(in No. of lines of the Frame Memory [not the display] from theVVertical Scrolling Start
Address). The first line read from Frame Memory-appears immediately after the bottom
most line of the Top Fixed Area.
The 5 & 6t parameter BFA[15..0] describes the Bottom-Fixed Area-(in.No. of lines
from Bottom of the Frame Memory and Display).
TFA, VSA and BFA refer to the Frame-Memory.Line Pointer.
. 00)~
Top Fixed Area
ETFA 15:0 i < Firstline read from
frame memory
Scroll Area
BFA [15:0]
Bottom Fixed Area
Description
When-MADCTL B4=1
The'1st& 2nd parameter TEA[15..0]-describes the Top Fixed Area (in No. of lines from
Bottom of the"Frame Memory. and Display).
The 3rd &4 parameter VSA[15..0] describes the height of the Vertical Scrolling Area
(in' No. of lines’of the Frame Memory [not the display] from the Vertical Scrolling Start
Address). The first line'read from Frame Memory appears immediately after the top
most line of the Top Fixed Area.
The 5t & 6 parameter BFA[15..0] describes the Bottom Fixed Area (in No. of lines
from Top of-the Frame Memory and Display).
Bottom Fixed Area 00)™
'
Scroll Area
m <« Firstline read from
Top Fixed Area LY
See also Section 8.2.2.2 for details of the Memory to Display mappings.
The condition is (TFA+VSA+BFA)=162, otherwise Scrolling mode is undefined.
Restriction | In Vertical Scroll Mode, MADCTL B5 should be set to ‘0’ — this only affects the Frame
Memory Write.
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Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability | | Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence | TFA[15..0]=0000 VSA[15..0]=00A2 | BFA[15..0]=0000
S/W Reset TFA[15..0]=0000 VSA[15..0]=00A2 | BFA[15..0]=0000
H/W Reset TFA[15..0]=0000 VSA[15..0]=00A2 | BFA[15..0]=0000
Legend
_~"Tst & 2nd Parameter TFA[15:0b~"
:
/rd & 4th Parameter VSA[15V
]
_~"5th & 6th Parameter BFA[15:0~"
Sequential
| \
=5t & 2nd Parameter SC[15:0L~7 - Redefines the Frame
) Memory-Window that
_~"3d & 4th Parameter EC[15:0] " the scroll data will be written to
> written to
See.Note 1
Only_ /st & 2nd Parameter SP[15M
Flow il 7 _
Charts ggrno-ﬁi%lgng _~"5rd & 4th Parameter EP[15:0_~" i Optonakt may be
necessary to redefine
the Frame Memory
> Write Direction.
— J
Data
[ VscRsAoD_|
_~Tst&2nd Parmeter VSP[15.0}~"
Note

The Frame Memory Window size must be defined correctly otherwise undesirable image

will be displayed.
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2. Continuous Scroll:

Normal Mode

Legend

Command

- 1st & 2nd Parameter SC[15.Q

3rd & 4th Parameter EC[15.0] B
RASET

1st & 2nd Parameter SP[15:Q

non-rolling rd & 4th Parameter EP[15:0)
scrolling

[ rRAMRW

Scroll Image
Data

VSCRSADD

st & 2nd Parameter VSP[15..0]

3. To Leave Vertical Scroll Mode:

Scroll Mode
e

| oisporr |

hNORONPTLON |

Scroll Mode OFF

Image Data
D1[17:0],D2[17:0]
~..Dn[17:0]

| bispon

Parameter

Sequential
transfer

(Optional)
Toprevent
Tearing Effect
Image Displayed
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6.3.27 Tearing Effect Line Off (34h)
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34H TEOFF (Tearing Effect Line OFF)
DNC | NWR | NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 1 0 1 0 0 34
- This command is used to turn OFF (Active Low) the Tearing Effect output signal from
Description . .
the TE signal line.
Restriction | This command has no effect when Tearing Effect output is already OFF.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Power On Sequence Off
2L S/W Reset Off
Legend '
(TE Line Output ON)
Flow Chart I TEOFF
(TE Line Output OFF)
Sequential
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6.3.28 Tearing Effect Line On (35h)

35H TEON (Tearing Effect Line ON)

DNC | NWR | NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 1 0 1 0 1 35
Parameter 1 1 1 - - - - - - - M -

This command is used to turn ON the Tearing Effect output signal from the TE signal
line. This output is not affected by changing MADCTL bit B4. The Tearing Effect Line
On has one parameter which describes the mode of the Tearing Effect Output Line.
(X=Don't Care).

When M=0:
The Tearing Effect Output line consists of V-Blanking information only:
tval |.__vdh
VerticM %_ \
L Scale "= N
Description When M=1:
The Tearing Effect Output Line consists of both V-Blanking and H-Blanking
information:

tvdl J vdh

verweat e\ [T\

Note: During Sleep In Mode with Tearing Effect Line On, Tearing Effect Qutput pin
will be active Low.

1~

Restriction | This command has no effect when Tearing Effect outputiis-alreadyON.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On; Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Qut Yes
Partial Mode On, Idle Mode-On, Sleep Out Yes
Status DefaultValue
Power On Sequence Off
2L S/W Reset Off
, Legend
TE Line Output OFF . '
[teon
Flow Chart
e~
Sequential
CTE Line Output ON) transfer
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6.3.29 Memory Access Control (36h)

36 H MADCTL (Memory Access Control)

DNC NWR NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 1 0 1 1 0 36
1st parameter 1 1 1 MY MX MV ML BGR SS - - XX

This command defines read/write scanning direction of frame memory.
This command makes no change on the other driver status.
Bit Assignment

BIT NAME DESCRIPTION
MY PAGE ADDRESS ORDER
MX COLUMN ADDRESS ORDER These 3 bits controls MCU to memory write/read direction.
MV PAGE/COLUMN SELECTION
ML Vertical ORDER LCD vertical refresh direction control
Color selector switch control
e R (0=RGB color filter panel, 1=BGR color filter panel)
SS Horizontal ORDER LCD horizontal refresh direction control

ML - Vertical Updating order
ML="0" ML="1"

Top-Left (0,0 Top-Left (0,00 | Top-Left (0,0) | Top-Left (0,0)
emory (Example) Display Memory” (Example) Display

[ sentristcn) Sentlasi (160 »
Sent 2nd
Sent 3rd f
'

4 Sent 3rd
v Sent 2nd
Sentlast (160) > SentFirst (1)

BGR-RGB-RBG Order

- BGR="0" BGR="1"
Description < .
[RIE B Driver IC". [HIEIE} [RGB Driver IC [RIE B|
SIG1  SIG2/ = S1G128 SIG1 SIG2  —————-S1G128
SIG1 SIG2 ————~—SIG128 SIG1 SIG2 ——————-SIG128
EEREEE —EEE HEREEE — EER
(RIG Bf RIG B Raraad R G B | (BGRBER Eemd BIE R
LCD Panel LCD Panel
SS ='Horizontal Updating order
SS="0" SS="1"
Top-Left (0,0) Top-Left (0,0)
Display Display
Top-Left (0,0) Top-Left (0,0)
Memory Memory
Restriction D1 and DO are set to ‘00’ internally. D2 is implemented if the LCD is updating pixel-by pixel.
D2 is set to ‘0’ internally if the LCD is updating line-by-line.
Status Availability
Reaister Normal Mode On, Idle Mode Off, Sleep Out Yes
Avgilability Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
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| Sleep In or Booster Off | Yes |
Status Default Value
Default Power On Sequence MY=0,MX=0,MV=0,ML=0,BGR=0,SS=0,B1=0,B0=0
S/W Reset No Change
Legend
MADCTR r Command

/ Parameter /
1% parameter
Flow Chart B[7:0]

Sequential
transfer
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6.3.30 Vertical Scrolling Start Address (37h)

37H VSCRSADD (Vertical Scrolling Start Address)
gﬁg NWR D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 10 1 0 0 1 1 0 1 1 1 37
st VSP VSP VSP VSP VSP VSP
1> parameter 11 i 15 14 13 12 1 10 VSP9 | VSP 8 00 . Al
2" parameter 11 1 VSP7 | VSP6 | VSP5 | VSP4 [ VSP3 [ VSP2 | VSP1 | VSPO

This command is used together with Vertical Scrolling Definition (33h). These two
commands describe the scrolling area and the scrolling mode.

The Vertical Scrolling Start Address command has one parameter which describes the
address of the line in the Frame Memory that will be written as the first line after the
last line of the Top Fixed Area on the display as illustrated below:-

When MADCTL B4=0

Example:
When Top Fixed Area = Bottom Fixed Area = 00, Vertical Scrolling Area = 162 and
VSP="3'
(Example)
(0,0) Memory Pointer(84=0) Display
. ) T I LT
Line Pointer 1] T ﬁ%ﬁ%ﬂ_
VSP [15:0] |—— gEEN | N NEN
1 L]
1 (]|
NEEE | [m
(0,161)/" [ ==:|!]D|:|!|
Description
When MADCTL B4=1
Example:
When Top Fixed Area = Bottom FixedArea'= 004 Vertical Scrolling Area = 162 and
VSP=3 (Example)
(0,0) Memory Poifter(Ba=1) Display
| [ NEN AN NN
Line Pointer I [ IO
1 [0
[vsp 5.0 |— L
| RN N
A Hoan
(0,161) | :
. When new Pointer position and Picture Data are sent, the result on the display will
happen at the next Panel-Scan to.avoid tearing effect.
. VSP refers.to the Frame Memory line Pointer.
Restriction Since the'value‘of the Vertical Scrolling Start Address is absolute (with reference to the
Frame‘Memory), it must not enter the fixed area (defined by Vertical Scrolling
Definition (33h) — otherwise undesirable image will be displayed on the Panel.
Status Availability
Reaist Normal Mode On, Idle'Mode Off, Sleep Out Yes
A\?gillsat?irlit Normal Mode-On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out No
Partial Mode On, Idle Mode On, Sleep Out No
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence 0000
S/W Reset 0000
H/W Reset 0000
Flow Chart See Vertical Scrolling Definition (33h) description.

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.

-P.161-

February, 2008



~* HX8353-C

162RGB x 132 dot, 262K color, TFT Mobile Single Chip Driver

é’é{/ Himax

6.3.31 Idle Mode Off (38h)
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38 H IDMOFF (ldle mode off)
DNC [ NWR | NRD | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 1 1 0 0 0 38
Parameter | NO PARAMETER
This command is used to recover from Idle mode on.
D e In the idle off mode, LCD can display maximum 262,144 colors. See also section
escription 8.6.2
Restriction | This command has no effect when module is already in idle off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Default Power On Sequence Idle offmode
S/W Reset Idle.off mode
Idle on mode Legend
| Command
/ Parameter /
Flow Chart v
<  Idle off mode )
Sequential
transfer
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6.3.32 Idle Mode On (39h)

39H IDMON (ldle mode on)
DNC | NWR NRD D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 0 0 1 1 1 0 0 1 39

Parameter | NO PARAMETER
This command is used to enter into Idle mode on. In the idle on mode, color
expression is reduced. The primary and the secondary colors using MSB of each
R, G and B in the Frame Memory, 8 color depth data is displayed.
(Example)
Memory Display

=

Memory contents vs. Display Color

Description

R4 R3 R2 R1 RO G5 G4 G3 G2.G1 GO B4 B3 B2'B1-BO

Black OXXXX OXXXXX OXXXX
Blue OXXXX OXXXXX IXXXX
Red IXXXX OXXXXX OXXXX
Magenta IXXXX OXXXXX IXXXX
Green OXXXX IXXXXX OXXXX
Cyan OXXXX IXXXXX IXXXX
Yellow IXXXX IXXXXX OXXXX
White IXXXX IXXXXX IXXXX

X=don't care
See also section 8.6.2.
Restriction | This command has no’effect when module-is already in idle on mode.

Status Availability
Redist Normal Mode On, Idle-Mode Off, Sleep Out Yes
A\?gillzsi:it Normal‘Made On, Idle Mode On,-Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On,. Idle Mode On,_Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Defauilt Power On‘Sequence Idle off mode
S/W Reset Idle off mode
H/W Reset Idle off mode
IDMON ‘ é Parameter /
Flow Chart v
< Idle on mode )
Sequential
transfer
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6.3.33 Interface Pixel Format (3Ah)

3AH COLMOD (Interface Pixel Format

DNC | NRD [ NWR | D7 | D6 | D5 | D4 | D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 1 1 0 1 0 3A
st
L 1 1 1 XX | XX | XX | XX | XX | CSEL2 | CSEL1 | CSELO | 011,101
parameter

This command is used to define the format of RGB picture data, which is to be
transferred via the MCU Interface. The formats are shown in the table:-

_Interface Format (system cseL2 | eselt | eseLo
interface)
Not Defined 0 0 0
Not Defined 0 0 1
Description NOI. De_f hed Y 1 Y
12 Bit/Pixel 0 1 1
Not Defined 1 0 0
16 Bit/Pixel 1 0 1
18 Bit/Pixel 1 1 0
Not Defined 1 1 1

Note: In 8, 12, 16 &18 Bit/Pixel mode, the LUT is applied to transfer data into the
Frame Memory.

Restriction | There is no visible effect until the Frame Memaory.is.written to.

Status Availability
Normal Mode On, Idle Mode Off, SleepOut Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On,Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence 18 Bit/Pixel
S/W Reset No Change
H/W Reset 18 Bit/Pixel
Example:
Legend
16Bit/Pixel Mode : T
(L ssoupsa s )
\ / Parameter /
[Ceoven
Flow Chart
[
A Sequential
( 12Bit/Pixel Mode ) transfer
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6.3.34 Read ID1 (DAh)
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DA H RDID1 (Read ID1)
DNC NWR NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 1 1 0 1 0 DA
1" parameter 1 1 1 - - - - - - - - -
2" parameter 1 1 1 Module’s manufacturer[7:0] XX
_ This read byte identifies the LCD module’s manufacturer. It is specified by Nokia and
Description - 4
for xx is defined as xxHEX.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Default Power On Sequence XXHEX
S/W Reset XXHEX
Serial I/F Mode Parallel /E3OG®
(P/SX=Low) PSXKYY Legend
Read ID1 Read ID1 ] -
: : Host /W
* i
Flow Chart / Send 2™ p arameter / / Dummy Read /
1
/ Send 2™ Parameter /
transfer
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6.3.35 Read ID2 (DBh)
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DB H RDID2 (Read 1D2)

DNC | NWR | NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 1 1 0 1 1 DB
1% parameter 1 1 1 - - - - - -
2" parameter 1 1 1 . Ve | v5 | va | v3 [ v2 | vi | Vo .

This read byte is used to track the LCD module/driver version. It is defined by
display supplier (with Nokia's agreement) and changes each time a revision is made

to the display, material or construction specifications. See Table:

1

/ Send 2™ parameter /

ID Byte Value V[7:0] Version Changes
o 80h
Description 81n
82h
83h
84h
85h
Restrictions
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Power On Sequence See_ Description
Default e
S/W Reset See Description
Serial I/F Mode Parallel I/F Mode
(P/SX=Low) (P/SX=High) Legend
e
Read ID2 rReald 1D2 - /W
l l Display
Flow Chart / Send 2™ p arameter / / Dummy Read /

Mode

Sequential
transfer
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6.3.36 Read ID3 (DCh)
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DCH RDID3 (Read ID3)

DNC | NWR | NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 0 1 1 1 0 0 DC
1 parameter 1 1 1 - - - - - - - -
2" parameter 1 1 1 LCD module/driver ID [7:0] -

Description

This read byte identifies the LCD module/driver. It is specified by Nokia and for this
LCD project module is defined as xxHEX.

Restrictions

/ Send 2™ parameter / / Dummy Read /

/ Send 2™ parameter /

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Status Default Value
Default Power On Sequence TBDHEX

S/W Reset TBDHEX

Serial I/F Mode Parallel I/'F. Mode
(P/SX=Low) (P/SX=High) Legend
Host 7 Parameter
Display

Flow Chart

Sequential
transfer
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6.4 Himax Command

6.4.1 SETOSC: Set Internal Oscillator (BOh)

DATA SHEET Preliminary V01

BOH SETOSC( Set Internal Oscillator)
DNC | NWR | NRD D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 0 1 1 0 0 0 0 BO
1st parameter 1 1 1 - CADJ[3:0] UADJ[2:0] e =
2nd parameter 1 1 1 -- - - -- - - RADJ[2:0] =
0SC_
3" parameter 1 D 1 = = - -~ | ENC Eﬁ(% -
ON(0)

Description

This command is used to set internal oscillator related setting.

OSC_EN: Enable internal oscillator, High active

CADJ[3:0], RADJ[3:0]: for Internal test.
UADJ[2:0]: Internal oscillator frequency, default is 1.5MHz.

UADJ2

UADJ1

UADJO

frequency

0

0

0

128%

119%

110%

100%

91%

81%

PR [R|IO|O|(O

RIO(O|FR|Fk|O

OFR|[O|Fr|O|F

71%

1

1

1

61%

OSC_EN_CON: OSC_EN status control bit;1::OSC_EN in fix state,0:) OSC_EN in changed state

Restrictions

If EXTC is high or enable PASSWDEN/command (even"EXTC =low) can enable this command

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode-On, Sleep Out Yes
Availability Partial Mode On, Idle Mode (Off, Sleep Out Yes

Partial Mode On, Idle Mode-On; Sleep Out Yes

Sleep In Yes

Status Default Value

Power On Sdddétice 8283[2551—;?)0 ?EC_EN:O, CADJ[3:0]=0OTP value, RADJ=OTP value,
Default OSC_EN=0h,"if OPT is programmed, CADJ[3:0] =OTP value, RADJ=OTP value,

S elselno change

HAW Reset OSC_TEST=0; OSC_EN=0, CADJ[3:0] =OTP value, RADJ=OTP value,

UADJ[2:0]=3'b011

Flow Chart
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6.4.2 SETPOWER: Set Power (B1h)

B1H SETPOWER( Set power related setting)
DNC | NWR | NRD | D15-8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 0 1 1 0 0 1 0 B1
1* parameter 1 1 1 = ﬁg(soli - - PO)N(O DK() | - - ST)B(O -
2" parameter 1 1 1 - - - - - - AP[2:0](000)
3" parameter 1 1 1 - - - - - - VC1[2:0](110)
4™ parameter 1 1 1 - - - - - VRH[3:0](0100)
5" parameter 1 1 1 - BT[3:0](0011) - - - -
6" parameter 1 1 1 - — [ - [Fsia]Fswo| - | Fso1 | Fso0
7" parameter 1 i 1 - N_DCI[7:0]
8™ parameter 1 1 1 - E_DC[7;0}
" DCCL
9" parameter 1 i 1 = = = = = g = = K_SY
NC(1)
Description
GASENB: This stands for abnormal power-off supervise function when the. power is off. It's for
monitoring power status by NISD pad when GASENB'is set t0.0.
PON: Specify on/off control of step-up circuit2 for VGH, VGL-voltage generation.
For detail, see the Power Supply Setting Sequence.
PON Operation of step-up circuit 2
0 OFF
1 ON
DK: Specify on/off control of step-up circuit 1 for VLCD voltage generation. For detail, see the Power
Supply Setting Sequence.
DK Operation of step-up circuit 1
0 ON
1 OFF
STB: When STB ="1", the HX8353-C into the standby mode, where all display operation stops,
suspend all‘the.internal operations including the internal R-C oscillator. During the standby
mode, only the following process can be executed.
a. Exit the Standby mode (STB =*“0"),
b. Start the oscillation
In the standby'mode, the GRAM data and register content may be lost. For preventing this, they
have to reset.again after the standby mode cancel.
AP(2-0):
Adjust the amount of current driving for the operational amplifier in the power supply circuit. When the
amount of fixed current is increased, the LCD driving capacity and the display quality are high, but the
current consumption is increased. This is a tradeoff, Adjust the fixed current by considering both the
display quality and the current consumption. AP(2-0) can be set as “000” when display is off, the
current consumption can be reduced by stopping the operations of operational amplifier and step-up
circuit.
AP2 AP1 APO Constant Current of Operational Amplifier
0 0 0 Power Circuit Off
0 0 1 Ignore
0 1 0 Ignore
0 1 1 Ignore
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1
1.25
15
Ignore

RlR|R|R
N =1k=

RO |O

VC1(2-0):
Specify the ratio for VLCD voltage adjusting.

vci12 [ vci1[vcio VLCD
0 0 0 5.47
0 0 1 5.29
0 1 0 5.12
0 1 1 4.95
1 0 0 4.76
1 0 1 4.59
1 1 0 4.46
1 1 1 4.23

VRH(3-0):

Set the magnification of amplification for VREG1 voltage for gamma voltage setting. It allows magnify
the amplification of VREF from 2.8 to 4.8 times.

VRH3 VRH2 VRH1 VRHO VREG1
0 0 0 0 VREFx1.87
0 0 0 1 VREF x 2:00
0 0 1 0 VREF x 2.13
0 0 1 1 VREF x 2:20
0 1 0 0 VREEx 2.27
0 1 0 1 VREF x:2.33
0 1 1 0 VREF x 2.4
0 1 1 1 VREF x 2.47
1 0 0 0 VREF x 2.53
1 0 0 1 VREF x2.6
1 0 1 0 VREF x 2.67
1 0 1 1 VREF x 2.8
dl 1 0 0 VREF x 2.93
1 1 0 1 VREF x 3.07
1 1 1 0 VREF x 3.2
1 1 1 1 Inhibited

Note: VREF is the internal reference voltage equals to 1.8V.

BT(3-0):
Switch the output factor of step-up circuit 2 for VGH and VGL voltage generation. The LCD
drive voltage level can be selected according to the characteristic of liquid crystal which panel
used. Lower amplification of the step-up circuit consumes less current and then the power
consumption can be reduced.

BT3 | BT2 | BTL | BTO vCL VGH VGL Capacitor Conpection Pi
VCOMG=1 VCOMG=0

VLCDx3 | -(VLCDx2)}+VCL (VLCDX2)  |VCL, VGH, VGL

g g g (U RebaVInD x 6] X -5] X -4] c11AB, c21 Ak, c22aB
VLCD x 3 -(VLCDX2) (VLCDX2)  |VCL, VGH, VGL

& & & 5| FEReD x 6] X -4] X -4] c11AB, c21 Ak, c22aB
o o L o | -1xvoD VLCD x 3 (VLCDX2)+VDD | -(VLCDx2)+VDD |VCL, VGH, VGL

x 6] x-3] x-3] c11AB, c21 A, c22aB
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FSO0(1-0):

o | o | 1 | 1 | wwop |VeCDx3+vDD| (viCDX2)+vCL VLCDX2)  |VCL, VGH, VG|
[x5] [x -5] [ -4] C11AB, C21 A, C22A/8
] VLCD x3+VDD|  ~(VLCDX2) (VLCDX2)  |VCL, VGH, VGl
Y : Y U ey X 5] X -4] X -4] c11AB, C21 A, c2248
o | 1 | o | 1 | vpp [VicDx3+vDD| -(vicDx2)+vDD | -(VLCDX2)+vDD |VCL, VGH, VGl
[x5] [x-3] [x-3] C11AB, C21 AlB, C22A/8
VLCD X 2 -(VLCDX2) (VLCDX2)  |veL, VGH, VGl
0 ! ! 0 | -xVbD x 4] [x -4] [x -4] C11A/B, C21 A/, C22A/B
o | 1 | 1 | 1 |-xvoD Inhibited
; VLCD X2 | -(VLCDX1)+VCL -(VLCDX1) | VCL, VGH, VGL
oo | 0] 0| -xVDD b al ¢ [X_gl) [x-2] C11A/B, C21 AJB,
R VLCD X 2 -(VLCDX1 -(VLCDXl) VCL, VGH, VGl
oo 1| -xvbb 4] ! 2] . [x-2] C11A/B, C21 AJB,
R VLCD X 2 ~(VLCDX1)+VDD -(VLCDX1)+VDD VCL, VGH, VGl
o 1) 0 | -xVDD (4] S [x—l]) [x-1] C11A/B, C21 AJB,
VLCD X2
) ) (VLCDX1)  |VCL, VGH, VGL
1 | o | 1| 1 |-xvoD ek (VLCBZ;])WCL - Sl A Cot b,
VLCD X1 +
) ) (VLCDX1)  |VCL, VGH, VGL
1 | 1| o | o |-xvoD ik (VIBS?]M) - TNy
VLCOXT+
) . -(VLCDX1)+VDD |VCL, VGH, VG|
1 1 0 S BB \[’XDs']D WLC?ﬁ])*VDD x-1] c11aB, c21 A,
] Ok W ) VLCDX1)  |vCL, VGH, VGl
! ! ! 0 1x VDD 2] ( 2] ) x-2] C11AB, C21 AR,
1 1 1 1 Inhibited

Note: 1. The conditions of VLCD = 6V, VCL =<-3.3V,/VGH-VGL/< 32V must be satisfied.
2. If VCOMG=0, VCL output is floating.
3. C22 option : VGH and VGL/can share'the same pump capacitor when operate on special
pumping condition =>BT[3:0]=1XXX (On this.condition, C22 can be removed).

Set the operating frequency of the step-up-circuit L-and extra step-up circuit 1 for VLCD voltage
generation. When using the higher frequency, the/driving ability of the step-up circuit and the display
quality are high, but the current consumption is increased. The tradeoff is between the display quality
and the current consumption.

DCDCf = DC / DC converter operating frequency

FS01 FSO Operation Frequency of Step-up Circuit 1 and Extra Step-up circuit 1
0 0 DCDCf/ 1
0 1 DCDCf/ 2
1 0 DCDCf/ 4
1 1 DCDCf/8
FS1(1-0):

Set the operating frequency of the step-up circuit 2 and 3 for VGH, VGL and VCL voltage generation.
When using‘the higher frequency, the driving ability of the step-up circuit and the display quality are
high, but the _current consumption is increased. The tradeoff is between the display quality and the
current consumption.

DCDCf = DC / DC converter operating frequency

FS11 | FS10 Operation Frequency of Step-up Circuit 2, Step-up Circuit 3
0 0 DCDCf/ 1
0 1 DCDCf/ 2
1 0 DCDCf/ 4
1 1 DCDCf/ 8

N_DC: Normal mode
E_DC: Idle mode

Note: Ensure that the operation frequency of step-up circuit 1 = step-up circuit 2
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DCCLK_SYNC: Internal use, not open.

Restrictions If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
i\?gillsatt?irlit Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value

GASENB=1'b0, PON=1'b0, XDK=1'b0, VLCD_TRI=1'b0, STB=1'b1,
AP[2:0]=3'b000, VC1[2:0]=3'b110, VC3[2:0]=3'b110; VRH[3:0]=4'b0010,
BT[3:0]=4'b0011, FS1[1:0]=2"b01, FSO[1:0]=2"b00,
N_DC[7:0]=8'b0110_1110, PE_DC[7:0]=8'b0110),1110,
E_DC[7:0]=8'b0110_1110, PI_PRE_REFRESH[1:0]=2'b00,
BLANK_DIV[3:0]=4'b0000, DCCLK_SYNC=1'b1
GASENB=1'b0, PON=1'00, XDK=1'b0, VLCD_TRI=1'b0, STB=1'b1,
AP[2:0]=3'b000, VC1[2:0]=3'b110, VC3[2:0]=3'b110, VRH[3:0]=4'b0010,
Default S\ Reset BT[3:0]=4'b0011, FS1[1:0]=2'b01, FS0[1:0]=2"b00,

ese N_DC[7:0]=8'b0110_ 1110, PE_DC[7:0]=8h0110 1110,
E_DC[7:0]=8'b0110_1110, Pl_PRE_REFRESH[1:0]=2'b00,
BLANK_DIV[3:0]=4'b0000, PECLK_SYNC=1'b1
GASENB=1'b0, PON=1'60, XDK=1'b0, VLCD_TRI=1'60, STB=1'b1,
AP[2:0]=3'b000, ¥C1[2:0]=3'b110, VC3[2:0]=3b110; VRH[3:0]=4'b0010,
BT[3:0]=4'b0011; FS1[1:0]=2’h01, FSO[1:0]=21b00,

Power On Sequence

AN N_DC[7:0]=8'60110 1110, PE_DC[7:0]8'b0110_1110,
E_DC[7:0]=8'b0110_1110, P|_PRE_REFRESH[L:0]=2'b00,
BLANK__DIV[3:0]=4'h0000, DCCLK_SYNC=1'b1
Flow Chart
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6.4.3 SETDISP: Set Display Related Register (B2h)

B2 H SETDISP( Set display related register)
DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 0 1 1 0 0 1 0 B2
[ 1"
1 i 1 - PT[1:0] GON | DTE D[1:0] - - -
parameter
2nd .
parameter 1 T 1 - - - =" - N_BP[3:0] =
3rd .
parameter 1 T 1 - - - =" - N_FP[3:0] =
4th .
parameter 1 T 1 SAP[7:0] -
5th .
parameter | * | | 1 EQSI[7:0] .
6th .
parameter 1 T 1 EQP[7:0] -
th
b ! i : - - - - - GEN_OFF[3:0] -
parameter
8th . .
parameter 1 1 1 - - - PTG[1:0] ISC[3:0] -
gth
parameter 1 T 1 SAP_I[7:0] -
. OPTIO
10 1 T 1 - == b3 0 = —-= - o N_DlS —
parameter LDt

This command is used to set display related. register

D1-0: When D1 = 1, display is on;when D1 = 0,.display is offWhen display is off, the display data is
retained in the GRAM, and can be.instantly,displayed by setting D1 = 1. When D1= 0, the display is
off with the entire source outputs are set.to’the VSSD"level. Because of this, the HX8353-C can
control the charging current for the LCD-with AC driving. Control the display on/off while control GON
and DTE. When D1-0 = 01;the internal‘display.of the HX8353-C is performed although the actual
display is off. When D1-0 = 00, the internal display operation halts and the display is off.

HX8353-C Internal Gate-Driver Control Signals
oL e SBLIED P Display Operations (CPV, FLM, M)
0 0 VSSD Halt Halt
0 1 VSSD Operate Operate
1 0 Non-lit display Operate Operate
1 1 Display Operate Operate
Description
GON, DTE:
GON DTE Gate Output
0 X VGH
1 0 VGL
1 1 VGH/VGL
PT[1:0] : Non-display area source output control
Source Output Level
REV| GRAM Display area MieimHalispliay Ae
. - . Data
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pas PT1-0=(0,%) PT1-0=(1,0) PT1-0=(1,1)
VCOM =| VCOM = | VCOM = [VCOM = | VCOM = | VCOM = | VCOM | VCOM =

ot oy ot oy e | el | ey
18'h00000| V63 V0

0 V63 VO VSSD | VSSD | Hiz | Hiz
18'h3FFFE| VO V63
18'h00000| VO V63

1 V63 VO VSSD | VSSD | Hiz | Hiz
18'h3FFFF| V63 VO

FP[3:0]: Specify the amount of scan line for front porch (FP).
BP[3:0]: Specify the amount of scan line for back porch(BP).
N_FP[3:0], N_BP[3:0]: Normal mode

FP3

FP2

FP1

FPO

vy}
Bo)
w

og)
)
N

w
o
[y

vy}
3]
o

Number of FP
Line

Number of BP

Line

Ignore

Ignore

2 lines

3 lines

4lines

5.lines

6 lines

7 lines

8 lines

9 lines

10 lines

11 lines

12 lines

13 lines

14 lines

Rk |R|kr|lkr|k|k|kr|lo|o|lo|lo|lo|o|o|o

PlIPIPIRPIOOCO|IO|O|(FRP|FP|P|IP|IO|OC|O|OC

PP IO|IOMR|(PIOCIO|LP|P|IO|C|(FR|FL|O|OC

PIOP|IOfR|[OIFP|O|R|O|(R|O|HFP|O|F|O

Ignore

Operation Mode

BP

FP

System. Interface

22 lines

22 lines

EQS[7:0]: Internal use, not:open.
EQP[7:0]: Internal use; not open.
GEN_OFF: Internal use, not open.
PTG[1:0]: Specify the scan mode of gate driver in non-display area.

PTG1 PTGO Gate Outputs in Non-display Area
0 0 Normal Drive
0 1 Fixed VGL
1 0 Interval scan
1 1 Ignore

ISC3

ISC2

ISC1

ISCO

Scan Cycle

fFLM = 60Hz

o |

0

[ o |

o |

0 frame | g

ISC[3:0]: Specify the scan cycle of gate driver when PTG1-0=10 in non-display area. Then scan
cycle is set to an odd number from 0~31.The polarity is inverted every scan cycle.
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0 0 0 1 3 frames 50 ms
0 0 1 0 5 frames 84 ms
0 0 1 1 7 frames 117 ms
0 1 0 0 9 frames 150 ms
0 1 0 1 11 frames 184 ms
0 1 1 0 13 frames 217 ms
0 1 1 1 15 frames 251 ms
1 0 0 0 17 frames 284 ms
1 0 0 1 19 frames 317 ms
1 0 1 0 21 frames 351 ms
1 0 1 1 23 frames 384 ms
1 1 0 0 25 frames 418 ms
1 1 0 1 27 frames 451 ms
1 1 1 0 29 frames 484 ms
1 1 1 1 31 frames 518 ms

SAP[7-0]: Normal mode, Internal use, not open.
SAP_I[7-0]: Idle mode, Internal use, not open.

Restrictions | If EXTC is high or enable PASSWDEN command (even’EXTC = low) can enable this command

Status Availability
) Normal Mode On, Idle Mode Off, Sleep Out | Yes
isgillsatt?irlit Normal Mode On, Idle Mode On, Sleep Out | Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
PT[1:0]=2'b00, GON=1, DTE=0, D1-0=2'b00, N_FP[3:0]=4'b1101,
N-BP[3:0]=4'b1010, PE_FP[3:0]=4'b1101, PE_BP[3:0]=4'b1010,
Power On Sequence E_FP[3:0]=4'b1101,E ‘BP[3:0]=4'b1010, SAP[7:0]=8'b0001_0100,
EQS=8'b0001_1001, EQP=8'b0001_1001, GEN_OFF=8'b0001_0100,
PTG[1:0]=2'b10,.I1SC[3:0]=4'b010, SAP_1[7:0]= 8'b0000 1010,, PTG[1:0]=2'b10
PT[1:0]=2'b00; GON=1, DTE=0, D1-0=2'b00, N_FP[3:0]=4'b1101,
Default N_BP[3:0]=4'b1010, PE_FP[3:0]=4'b1101, PE_BP[3:0]=4'b1010,
S/W Reset E_FP[3:0]=4'1101, E_BP[3:0]=4'b1010, SAP[7:0]=8'b0001_0100,
EQS=8'b0001_1001, EQP=8'b0001_1001, GEN_OFF=8'b0001_0100,
PTG[1:0]=2'b10, ISC[3:0]=4'b010, SAP_1[7:0]= 8'b0000 1010,, PTG[1:0]=2'b10
PT[1:0]=2'b00, GON=1, DTE=0, D1-0=2'b00, N_FP[3:0]=4'b1101,
N_BP[3:0]=4'b1010, PE_FP[3:0]=4'b1101, PE_BP[3:0]=4'b1010,
H/AW Reset E_FP[3:0]=4’'b1101, E_BP[3:0]=4'b1010, SAP[7:0]=8'b0001_0100,
EQS=8'b0001_1001, EQP=8'b0001_1001, GEN_OFF=8'b0001_0100,
PTG[1:0]=2'h10, ISC[3:0]=4'b010, SAP_1[7:0]= 8'b0000 1010,, PTG[1:0]=2'b10
Flow Chart
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6.4.4 SETLUT: Set LUT Enable Related Register (B3h)

B3H SETLUT(Set LUT Enable Related Register)

DNC | NWR | NRD | D15-8 | D7 | D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 - 1 0 1 1 0 1 0 1 B3
[ 17

1 1 1 - - | -- | LUT_ENB - - -- - - -
parameter

This command is used to set LUTenable related register
LUT_ENB: Enable/Disable the look up table.

0: Enable the look up table.

1: Disable the look up table.

Description

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
i\?gillsatt?irlit Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence LUT_EN=OTP value,
Default
S/W Reset LUT_EN= No change,
H/W Reset LUT_EN=OTP value,
Flow Chart
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6.4.5 SETCYC: Set Display Waveform Cycles (B4h)

B4H SETCYC( Set display waveform cycles)

DNC | NWR | NRD D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 0 1 1 0 1 1 1 B4
1% parameter 1 1 1 - N_RTN[3:0] -- N_NW[2:0] --
2" parameter 1 1 1 - E_RTNI[3:0] -- E_NWI[2:0] --
3" parameter 1 1 1 = = - | DIV E[1:0] = e = =
4™ parameter 1 1 1 = SON[7:0 =
5" parameter 1 1 1 - GDONI[7:0] =
6" parameter 1 1 1 - GDOF[7:0] =

This command is used to set display waveform cycles

NW][2:0]: Frame Inversion and N-line inversion control

NW[2:0] Inversion Type
0 Frame inversion
1 1-line inversion
2 2-line inversion
3 3-line inversion
7 7-line inversion

RTN[3:0]: Set the 1-line period in a clock unit.
Clock cycles=1/internal operation clock fregquency

RTN[3:0] Clock Cycles per Line
4’0000 138
4'b0001 139
4'b0010 140
4'b0011 141
4'b1110 153
4'b1111 154

DIV_E[1:0]: The division ratio of clocks for internal operation (DIV1-0). Internal operations are base on
the clocks which are frequency-divided according to the value of DIV1-0. Frame frequency can be

Description adjusted along-with, the 1H period (RTN3-0). When the drive line count is changed, the frame
frequency must bealso adjusted.
fosc = R-C oscillation frequency
DIV E1 | DIV _EO Division Ratio Internal Operation Clock Frequency
0 0 1 fosc/1
0 1 2 fosc /2
1 0 4 fosc/ 4
1 1 8 fosc /8
Formula for the’/Frame Frequency:
Frame frequency = fosc/( RTN x DIV x (NL+BP+FP) ) [HZ]
fosc: RC oscillation frequency
RTN bit: Clocks per line
DIV bit: Division ratio
NL: The number of lines
FP: Number of lines for front porch
BP: Number of lines for back porch
BP+FP =16
The HX8353-C can control the display operation period time for LCD panel driving as follow:
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P 1-Line Period o
P
SON
S1-s720 | Hiz Source Output Period Hi-z
GDON

AA

GDOF

Gate Output Period

Nth Gate Output Period

G(N+1)

N+1th Gate Output Period

G(N)

!

SONT7-0: Specify the valid source output start time in 1-line driving period. The period time is defined
as SYSCLK clock number. (Please note that the setting “00h” and “01h” is inhibited).

GDONT7-0: Specify the valid gate output start time in 1-line-driving period. The period time is defined
as SYSCLK clock number in internal clock display mode, The period.time is defined as
setting value x 8 DOTCLK clock number in external clock.display mode. (Please note that
the setting “00h”, “01h”, “02h” is inhibited).

GDOF7-0: Specify the gate output end time in_1-line driving period. The period time is defined as
SYSCLK clock number in internal‘clock display_mode./ The period time is defined as setting
value x 8 DOTCLK clock number in external clock display mode. (Please note that the
GDOF7-0 < HCK-1).

Restrictions If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle' Mode On;-Sleep Out Yes
Partial Mode On, 1dle Mode Off;.Sleep Out Yes
Partial Mode On, ldle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value

N_NWI[3:0]=3'b001, N_RTN[3:0]=4'b1101, PE_NW[3:0]=3'b000,
E_NW/[3:0]=3'b000, E_RTN[3:0]=4'b1101, DIV_E[1:0]=OTP
Value, DIV_PE[1:0]=OTP Value , DIV_N[1:0]=OTP Value,
SON][7:0]=8'h19, GDON]J7:0]=8'h1E, GDOF[7:0]=8'h78.
N_NWI[3:0]=3'b001, N_RTN[3:0]=4'b1101, PE_NW[3:0]=3'b000,
E_NW/[3:0]=3'b000, E_RTN[3:0]=4'b1101, DIV_E[1:0]= No
change, DIV_PE[1:0]= No change , DIV_N[1:0]=No change,
SON[7:0]=8'h19, GDONJ7:0]=8'h1E, GDOF[7:0]=8'h78.
N_NWI[3:0]=3'b001, N_RTN[3:0]=4'b1101, PE_NW/[3:0]=3’b000,
E_NW/[3:0]=3'b000, E_RTN[3:0]=4'b1101, DIV_E[1:0]=OTP
Value, DIV_PE[1:0]=OTP Value , DIV_N[1:0]=OTP Value,
SON][7:0]=8'h19, GDON]J7:0]=8'h1E, GDOF[7:0]=8'h78.

Power On Sequence

Default
S/W Reset

H/W Reset

Flow Chart
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6.4.6 SETBGP: Set BGP Voltage (B5h)

B5H SETBGP( Set Band Gap Voltage)

DNC | NWR | NRD | D15-8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 0 1 1 1 0 0 1 B5
1st .
parameter ! i ! B B B B B el i

This command is used to set BandGap Voltage

BGP[3:0]: band gap voltage control

BGP[3:0] VREF output
4'b0000 X 0.936
4’60001 X 0.944
4'b0010 X 0.952
4’0011 X 0.96
4'b0100 X 0.968
4'b0101 X 0.976
o 4'b0110 X 0.984
Description 400111 X 0.992
4'p1000 X 1.000
4’61001 X 1.008
4’61010 X 1.016
4'b1011 X 1.024
4'b1100 X 1.032
4'b1101 X 1.040
4'b1110 X 1.048
4'b1111 X 1.056

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability

Normal Mode On, Idle Mode Off; Sleep/Qut Yes
Register Normal Mode On, Idle.Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mede Off, Sleep.Out Yes

Partial Mode On..ldle Mode On, Sleep Out Yes

Sleep In Yes

Status Default Value
Default Power On‘Sequence BGP[3:0]=0OTP value

S/W._Reset BGP[3:0]=No Change

H/W'Reset BGP[3:0]=0OTP value
Flow Chart
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6.4.7 SETVCOM: Set VCOM Voltage (B6h)

B6 H SETVCOM( Set VCOM Voltage)

DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 T 1 -- 1 0 1 1 0 1 1 0 B6

[ 17 1 A 1 | vco | _ ~ _ B B _ B B
parameter

MG
2nd

1 1 1 - - VCMN[6:0] -
parameter

3rd
parameter

1 ' 1 - - - - VDV[4:0] -

This command is used to set VCOM Voltage include VCOM Low and VCOM High Voltage

VCOMG: When VCOMG = 1, VCOML voltage can output to negative voltage(1.0V ~ -VDD +0.5V ).
When VCOMG = 0, VCOML voltage becomes VSSD and stops the amplifier of the negative
voltage. Therefore, low power consumption is accomplished.

VDV(4-0): Specify the VCOM amplitude factors for panel common driving (VCOML = VCOMH — VCOM
amplitude). It is possible to setup from 0.6 to 1.23.times-of VREG1. When VCOMGO = 0, the
VDV(4-0) setup is invalid and VCOML is output VSSA:

VDV4 | VDV3 | VDV2 | VDVl | VDVO VCOM Amplitude
VREG1*0.6
VREG1*0.63
VREG1*0.66
VREG1*0.69
VREG1*0.72
VREGI*0.75
VREG1*0.78
VREG1*0.81
VREG1*0.84
VREG1*0.87
VREG1*0.9
VREG1*0.93
VREG1*0.96
VREG1*0.99
VREG1*1.02
Inhibit
VREG1*1.05
VREG1*1.08
VREGI*L.11
VREG1*1.14
VREG1*1.17
VREGI*1.2
VREG1*1.23
Inhibit
Inhibit
Inhibit
Inhibit
Inhibit
Inhibit
Inhibit
Inhibit
Inhibit
Note: VCOML >= (VCL + 0.3), VCOMH <= (VLCD - 0.3) when set VDV[4:0]

o
o
o

Description

O|IRIO|IRIO|IRIO|IFRIOIFRIOIFRIOIFRPIOIFRIOCIFPIOIFP|IOCIFP|IO|IFRP|IOR|O|F|O|F

Rkl lRRr Rk |R|R k| k| kRl iRl |o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o
RiRrlRRRR|R|R|lolo|lo|oloolo|lo|r|k Rk |k |k |k rlojlo|lolo|lo|lo|o|o
Riklklk|lolo|lo|o|k|k |k |lolo|lo|olk|k|r|-|lo|lo|o|o|k |k |k |~|lo|lo|o
Rik|lolo|lk|k|lo|lo|k|k|o|lo|k|r|ald|r|~|o|o|klr|olokrirfo|o|-|~|o

BN

VCMN(6-0): Set the VCOMH voltage on normal mode. It is possible to amplify from 0.4 to 0.98 times of
VREG1 voltage.

VCMNG VCMN5 VCMN4 VCMN3 VCMN2 | VCMN1 VCMNO VCOMH
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VREGL* 0.4
VREGL * 0.405
VREGL * 0.41
VREGL * 0.415
VREGL * 0.42
VREGL * 0.425
VREGL * 0.43
VREGL * 0.435
VREGL * 0.44
VREGL * 0.445
VREGL * 0.45
VREGL * 0.455
VREGL * 0.46
VREGL * 0.465
VREGL * 0.47
VREGL * 0.475
VREGL * 0.48
VREGL * 0.485
VREGL * 0.49
VREGL * 0.495
VREG1* 0.5
VREGL * 0.505
VREGL * 0.51
VREGL * 0.515
VREGL * 0.52
VREGL * 0.525
VREGL * 0.53
VREGL * 0.535
VREGL * 0.54
VREGL * 0.545
VREGL * 0.55
VREGL * 0.555
VREGL * 0.56
VREGL * 0.565
VREGL * 0.57
VREGL * 0.575
VREGL * 0.58
VREGL * 0.585
VREGL * 0.59
VREGL * 0.595
VREG1* 0.6
VREGL * 0.605
VREGL * 0.61
VREGL * 0.615
VREGL * 0.62
VREGL * 0.625
VREGL * 0.63
VREGL * 0.635
VREGL * 0.64
VREGL * 0.645
VREGL * 0.65
VREGL * 0.655
VREGL * 0.66
VREGL * 0.665
VREGL * 0.67
VREGL * 0.675
VREGL * 0.68
VREGL * 0.685
VREGL * 0.69
VREGL * 0.695
VREG1*0.7
VREGL * 0.705
VREGL *0.71
inhibit
VREGL * 0.715
VREGL * 0.72
VREGL *0.725
VREGL * 0.73
VREGL *0.735
VREGL * 0.74
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olo|o|o|o|o|r|r|k|kr|rkkr|kkR|krk Rk |k |k | o|olo|o|ojo|o|o|o|o|o|o|o|o|o|o| |k Rk kR k| k| k| k| k| k| k| R | | o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
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Rk |o|lo|lo|ojk|k|k|k|lojlolo|o|k|k|k|k|o|o|o|o|kkkik o|o|ojojr|k| | | olo|o|o| - -k Elo|e| oo k| k| k| k| o|o|o|o| k|| - | o|o|o|o| k| k|, k| o|o|o|o
olo|r|r|o|ojr|k|o|lo|kr|r|lo|lo|lr|r|o|lo|kr|r|o|o|kk|lolo| k| k| o|o| k|| ook o|o| k| ool ook o|o| k| k| o|o| | | o|o| |- | o|o| k|| ook k| oo
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VREG1 * 0.745
VREG1 * 0.75
VREG1 * 0.755
VREG1 * 0.76
VREG1 * 0.765
VREG1 * 0.77
VREG1 * 0.775
VREG1 *0.78
VREG1 * 0.785
VREG1 * 0.79
VREG1 * 0.795
VREG1 * 0.8
VREG1 * 0.805
VREG1 * 0.81
VREG1 * 0.815
VREG1 * 0.82
VREG1 * 0.825
VREG1 * 0.83
VREG1 * 0.835
VREG1 *0.84
VREG1 * 0.845
VREGL1 * 0.85
VREG1 * 0.855
VREG1 * 0.86
VREG1 * 0.865
VREG1 * 0.87
VREG1 * 0.875
VREG1 * 0.88
VREG1 * 0.885
VREG1 * 0.89
VREG1 * 0.895
VREG1 * 0.9
VREG1 * 0.905
VREG1 *0.91
VREG1 * 0.915
VREGL1 * 0.92
VREG1 * 0.925
VREG1 * 0.93
VREG1 * 0.935
VREG1 *0.94
VREG1 * 0.945
VREGL1 * 0.95
VREG1 * 0.955
VREG1 * 0.96
VREG1 * 0.965
VREGL1 * 0.97
VREG1 * 0.975
VREG1 * 0.98
inhibit
inhibit
inhibit
inhibit
inhibit
inhibit
inhibit
inhibit
inhibit
inhibit

I R R I R I R I I I Ty Y e ey T T T e o N o e T o T T T T T T o [ [ P T T e T P T T e P e o T T e e T T T T T
RlRRrRRrRRRR Rk ke, R RR R R |R R PRk Rr PPk |R|~|o|lo|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
Rk klklkk|lo|lo|lo|o|o|o|o|o|r|krik|k |k k - |lo|ojoo|olo|o|o|k |k |k |k |k|k|k|k|lo|lo|lo|lo|o|o|o|o|k |k |k |k |k|k|k|k|lo|lo
Rk lololo|lo|k|k|k|k|lo|lo|ojok |k |k |k|o|lolojol ||k |olo|o|o|kr|E-|o|lo|o|o|k |k |k k|lo|lo|lo|o|k ||k |lojlolo|o|k|-
ook lolo|lk|r|o|lo|k|k ook |lolo|k|k|lo|o|k |~k r|lo|la|lrlk ook klo|o|k|r|lolo|k|r|lo|o|k | |o|o|k|k|lolo|k|-
o|r|ojr|lo|lr|o|r|o|r|o|r|o|r|lolr|lo|r|o|r|o||o|r|ok|o|r|o|r|olklo||o|r ok |lolr|lolr|lo|r|o|+|o|r ok |lo|r|o|r|o|-|o

PRk R|R|R|R|R |k Rk |lo|lo|lo|o|ojo|o|o|olo|o|o|o|o|o|o|k |k |k |k |kkrk |k kk|k|k |k k|-~ |lojlo|lo|lo|o|o|o|o|o|o

,_\
-
=
=
=
=

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Register Status Availability
Availability Normal Mode On, Idle Mode Off, Sleep Out Yes
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Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value

Power On Sequence

VCOMG=1'h0, VDV[4:0]=OTP value, VCMN[5:0]=OTP value,
VCME[5:0]=0TP value, VCMPE[5:0]=0TP value

Default SAW Reset VCOMG=1'b0, VDV[4:0]= OTP value, VCMN[5:0]= OTP value,
VCME[5:0]= OTP value, VCMPE[5:0]= OTP value
H/W Reset VCOMG=1'b0, VDV[4:0]= OTP value, VCMNI5:0]= OTP value,
VCME[5:0]= OTP value, VCMPE[5:0]= OTP value
Flow Chart
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6.4.8 SETGAMMA: Set Gamma Curve Related Setting (B7)

B7H SETGAMMAL( Set Gamma Curvel Related Setting)
DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 - 1 0 1 1 0 1 1 1 B7
1* parameter 1 1 1 = -- MP12 | MP11 | MP10 -- MPO2 | MPO1 | MPOO o
2" parameter 1 1 1 = -- MP32 | MP31 | MP30 -- MP22 | MP21 | MP20 o
3" parameter 1 1 1 = -- MP52 | MP51 | MP50 -- MP42 | MP41 | MP40 o
4™ parameter 1 ) 1 = = = = = CP03 | CP02 | CPO1 | CPOO -
5" parameter 1 1 1 o CP23 | CP22 | CP21 | CP20 | CP13 | CP12 | CP11 | CP10 o
6" parameter 1 1 1 = -- -- -- -- CP33 | CP32 | CP31 | CP30 =
7™ parameter 1 D 1 - - - - - CP43 | CP42 | CP41 | CP40 | -
8" parameter 1 1 1 = = - - = OP03 | OP0O2 | OPO1 | OPOO o
o parameter 1 1 1 = = - - OP14 | OP13 [/OP12 | OP11 | OP10

10™ parameter 1 0 1 - = = = = CGM1[1:0] CGMO[1:0] -
11" parameter 1 1 1 - - MN12 | MN11 | MN10 4 MNO2 | MNO1 | MNOO =
12" parameter 1 1 1 - - MN32 | MN31 | MN30 “ MN22 | MN21 | MN20 =
13" parameter 1 1 1 o -- MN52 | MN51 | MN50 >- MN42 | MN41 | MN40 o
14" parameter 1 1 1 = -- -- -- = CNO3 | CNO2 | CNO1 | CNOO

15" parameter 1 1 1 o CN23 | CN22 | CN21 [{CN20 | CN13'| CN12 |<CN11 | CN10

16" parameter 1 1 1 - = - K <- CN33 | CN32.| CN31 | CN30

17" parameter 1 i 1 - = -- £ = CN437| CN42'| CN41 | CN40

18" parameter 1 1 1 -- = -- - = ONO3_| ‘'ONO2 | ONO1 | ONOO

19" parameter 1 1 1 = = 5 & ON14 |*ON13%| ON12 | ON11 | ON10

This command is used to set Gamma Curve 1l Related Setting

Register Positilve Description
Groups Polarity
CP/NO 3-0 Variable resistor(VRTP/N) for center adjustment
e CP/N13-0 Varfable res@stor (VRCP/NO)for center ad_justment
Adjustment CRIN2/3-0 Var!able res!stor (VRMP/N) for center adjystment
CP/N3 3-0 Variable resistor (VRCP/N1)for center adjustment
Description CP/N4 3-0 Variable resistor (VRBP/N)for center adjustment
MP/N0:2-0 8-to-1 selector (reference voltage level of grayscale 1)
MP/N1.2-0 8-10-1 selector (reference voltage level of grayscale 8)
Macro MP/N2 2-0 8-t0-1 selector (reference voltage level of grayscale 20)
Adjustment MP/N3 2-0 8-to-1 selector (reference voltage level of grayscale 43)
MP/N4 2-0 8-to-1 selector (reference voltage level of grayscale 55)
MP/N5 2-0 8-to-1 selector (reference voltage level of grayscale 62)
Offset OP/NO 3-0 Variable resistor (VROP/NO)for offset adjustment
Adjustment OP/N1 4-0 Variable resistor (VROP/N1)for offset adjustment
Restrictions If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command
Status Availability
] Normal Mode On;-ldle Mode Off, Sleep Out Yes
E\?gillsétt?irlity Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode.On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence OTP value
S/W Reset No change
H/W Reset OTP value
Flow Chart
Himax Confidential -P.184-

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. February, 2008



+» HX8353-C -

=il
~/ Hima
162RGB x 132 dot, 262K color, TFT Mobile Single Chip Driver _ “*/
DATA SHEET Preliminary V01

6.4.9 PASSWDEN: Set Password enable command (B9h)

B9H PASSWDEN( Set Password enable command)
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 - 1 0 1 1 1 0 0 1 B9
1" parameter | 1 1 1 = 0 0 0 1 0 1 1 1 | 17h
2" parameter| 1 1 1 -- 1 1 0 0 1 1 0 0 | Cch
This command is used to set extended command set access enable.
Extend cmd Command description
After command (B9h), must write 2 parameters (17h,
Description Enable CCh) by order, then can enable the extended command

(Himax command)

Disable(default) After command(BAh), the extended command (Himax
command) can not be accessed

As PASSWDEN command has been written, the external pin EXTC control is invalid, and
extended command can access.

Restrictions

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes

“HW or SW RESET” and EXTC="L"

Y Y

“User Define Command” MPU Interface Command set
No Operation(NOP) (Standard Command set)

Operation

Y
“PASSWD_ Enable Command” issue

Flow Chart i

“User Define Command”
Operation

/

“"PASSWD_ Disable Command” issue

“User Define Command”
No Operation(NOP)
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6.4.10 PASSWDDISAB: Password Disable command (BAh)

BAH PASSWDDISAB(Password Disable command)
DNC | NWR | NRD |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 - 1 0 1 1 1 0 1 0 BA
This command is used to set extended command set access enable.
Extend cmd Command description
Enable After command (B9h), must write 2 parameters (17h, CCh) by order,
then can enable the extended command (Himax command)
Description : After command(BAh), the extended command (Himax command)
Disable(default)
can not be accessed

As PASSWDDISAB command has been written, it will be disable PASSWDEN command and
the extended command can not be accessed.

Restrictions

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
“HW or SW RESET” and EXTC="L"

\ \

“User Define Command” MPU Interface Command set
No Operation(NOP) (Standard Command set)

Operation

Y
“PASSWD_ Enable Command” issue

“User Define Command”
Operation

/
“PASSWD_Disable Command” issue

“User Define Command”
No Operation(NOP)

Flow Chart

Himax Confidential -P.186-
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. February, 2008



S .
*HX8353-C =/ Himax

162RGB x 132 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET Preliminary V01

6.4.11 SETOTP: Set OTP Related Setting (BBh)

BB H SETOTP( Set OTP Related Setting)
DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 0 1 1 1 0 1 1 BB
[ 1
1 1 1 = OTP_MASK[7:0] =
pnadrameter
2 1 1 1 = OTP_INDEX[7:0] ==
parameter
3" OTP_LO | DCCL | oTp_ | OTP_ | OTP_ | OTPTE | VPP_ | oTP_P
parameter ! 1 ! N ADg,I_)éSA I,f\g?_lg POR | PWE | EN | SIEN | SEL | ROG -
S 1 ) 1 -- -- -- -- -- OTP_PTM[1:0] OTP_VRADJ[1:0] --
parameter
This command is used to set OTP Related Setting
OTP_MASK7~0OTP_MASKO: Bit programming mask, if 1, means don’t programming this bit
OTP_INDEX7~OTP_INDEXO: Set location of OTP to be programmed
OTP_EN: When written to 1, internal register begin written to OTP
VPP_SEL: When written to 1, PVSS voltage is fed to OTP
o OTP_LOAD_DISABLE: When written to 1, auto load from OTP ‘to”internal register when SLPOUT
Description | command received is disabled, this is used when OTP is not yet programmed

DCCLK_DISABLE: Disable Pumping Clock
OTPEST_EN:

0 : normal mode, automatic OTP programming mode (by internal state machine)
1 : manual mode
0 is the default value

Restrictions

If EXTC is high or enable PASSWDEN command (even EXTC.= Jow).can‘enable this command

Status Availability
) Normal Mode On, Idle Mode Off, Sleep Out Yes
i\?gillztt?irlit Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep/Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
OTP,MASK[7:0]=8'h00, OTP_INDEX[7:0]=8'hff, OTP_LOAD_DISABLE=0,
Power On Sequence DCCLK "DISABLE=0,"VPP_SEL=0, OTP_PROG=0, OTPEST_EN=0,
OTP_EN=0, OTP_ PTM[1:0]=2'b00, OTP_VRADJ[1:0] =2'b00
Default OTP_MASK([7:0]1=8’'nh00, OTP_INDEX[7:0]=8'hff, OTP_LOAD_DISABLE=0,
S/W Reset DCCLK/DISABLE=0, VPP_SEL=0, OTP_PROG=0, OTPEST_EN=0,
OTP,EN=0, OTP_PTM[1:0]=2'b00, OTP_VRADJ[1:0] =2'b00
OTP_MASK[7:0]=8'h00, OTP_INDEX[7:0]=8'hff, OTP_LOAD_DISABLE=0,
HM Reset DCCLK_DISABLE=0, VPP_SEL=0, OTP_PROG=0, OTPEST_EN=0,
OTP_EN=0, OTP_PTM[1:0]=2'b00, OTP_VRADJ[1:0] =2'b00
Flow Chart
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6.4.12 SETVDC: Set Internal Digital Voltage (BCh)

BCH SETVDC( Set internal digital voltage)
DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 0 1 1 1 1 0 0 BC
[ 1%
1 0 1 - - - - - - VDC_SEL[2:0] -
parameter
Description This command is used to set internal digital voltage for digital circuit and GRAM
VDC_SEL[1:0]: Not open
Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
i\?gillsatgirlity Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence VDC_SEL[2:0]=3'b110
S/W Reset VDC_SEL[2:0]=3'b110
H/W Reset VDC_SEL[2:0]=3'h110
Flow Chart
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6.4.13 SETSPULSE: Set Arbiter Pulse Width (BDh)

BDH SETSPULSE( Set Arbiter Pulse Width)
DCN NRD |NWR | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 0 1 1 1 1 0 1 BD
| 1% parameter 1 1 1 RTBA[13:8] -
2" parameter 1 1 1 RTBA[7:0]
This command is used to set GRAM arbiter pulse width, it is for internal use.
Description
Restrictions If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command
Status Availability
Reaist Normal Mode On, Idle Mode Off, Sleep Out Yes
A\?gillzlk?izit Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
SPULSE_ERD[2:0]=3'b100, SPULSE_EWR[2:0]=3'0b100,
Power On Sequence | SPULSE_IRD[2:0]=3'b100, ARBMODESEL=0; LPLW-EN =0,
Default REFBL_EN[1:0]=2b00, -\RPULSE [2:0]=3'b100, DPULSE [2:0]=3'h000
S/W Reset No change
SPULSE_ERD[2:0]=3'b100, SPULSE_EWR[2:0]=3'0100,
H/W Reset SPULSE_IRD[2:0]=3'b100,/ARBMODE_SEL=0,"LPLW_EN =0,
REFBL_EN[1:0]=2'b00,/ RPULSE [2:0]=3'b100, DPULSE [2:0]=3'h000
Flow Chart
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6.4.14 SETPROBE: Set Probe Signal Group (BEh)

BEH SETPROBE ( Set Probe Signal Group
DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 -- 1 0 1 1 1 1 1 0 BE
1st 1 1 1 _ _ _ _ _ _ _ TEST.M | TEST O _
parameter ODE(0) EO)

nd
2 1 1 1 - PROBI[7:0] -
parameter

This command is used to set which group of signals to be observed
PROBE][7:0]: Internal use

TEST_MODE: Internal use

TEST OE: Internal use

Description

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence PROBE[7:0]=8'h00, TEST_MODE =0, TEST_.OE=0
S/W Reset PROBE[7:0]=8°h00,- TEST_MODE =0, TEST OE=0
H/W Reset PROBE[7:0]=8'hQ0, TEST/MODE =0, TEST OE=0
Flow Chart
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6.4.15 SETPTBA: Set Power Option (BFh)

BF H SETPTBA ( Set Power Option
DNC | NWR | NRD | D15-8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 0 1 1 1 1 1 1 BF
?‘dparameter 1 D 1 = PTBA[15:8] .
n
2 1 1 1 -- PTBA[7:0] -
parameter

This command is used to set power circuit option

el PTBA[15:0]: Internal use

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence PTBA[15:0]=16'h0000
S/W Reset PTBA[15:0]=16’h0000
H/W Reset PTBA[15:0]=16'h0000
Flow Chart
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6.4.16 SETSTBA: Set Source Option (COh)

COH SETSTBA ( Set Source Option)
DNC | NWR | NRD D]8'5_ D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 1 0 0 0 0 0 0 Co
1st STB
parameter . ! L B B B B B B B B Al8] B
2l 1 1 1 - STBA[7:0] -
parameter
rd
< 1 1 1 -- VTESTSEL[3:0] STESTOE[1:0] -- -- --
parameter
This command is used to set source circuit option
STBA[8:0]: Not open
Description | VTESTSEL[3:0]: Not open
STESTOE: Not open
Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low)-can enable this command
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
STBA[15:0]=16’h0149; VTESTSEL]3:0]=4'b0000;
Power On Sequence STESTOE1=1'b0;, STESTOEO=1'00,;GAOE=1'b0;; GMA=1"b0;
TLADD[7:0]=8'b0000"_ 0000
Default STBA[15:0]=16'h0149; VTESTSEL[3:0]=4'b0000;
S/W Reset STESTOE1=1'b0, STESTOEO=1'b0; GAOE=1'b0; GMA=1'b0;
TLADD[7:0]=8'b0000. 0000
STBA[15:0]=16’h0149; VTESTSEL[3:0]=4'b0000;
H/W Reset STESTOE1=1'h0;,,STESTOE0=1'00, GAOE=1'b0; GMA=1'b0;
TLADD[7:0]=8'b0000 0000
Flow Chart
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6.4.17 SETID: Set ID (C4h)

C4H SETID ( Set ID)
DNC | NWR | NRD | D158 ] D7 | D6 | D5 | D4 | D3 | D2 | DI | DO | HEX

Command 0 1 1 - 1 1 0 0 0 1 ) 0 ca
[ 1™

parameter 1 1 1 - ID1[7:0] .

2I’1(1

parameter 1 1 1 - - ID2[6:0] R

3(0 -

parameter 1 1 1 - ID3[7:0] R

Description | This command is used to timing controller internal test

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence OTP value
Default
S/W Reset No Change
H/W Reset OTP.alue
Flow Chart
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6.4.18 SETECO: Set ECO (C6h)

C6H SETROMT ( Set ECO)
DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 -- 1 1 0 0 0 1 1 0 C6
[ 17 .

parameter 1 1 1 - ECOO[7:0] (8'b0)

2" '

parameter 1 0 1 = ECO1[7:0] (8'b0)

Description | This command is used for internal test

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Register

Availability

Default

Flow Chart
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6.4.19 SETMREV: Set Free Running Mode (CAh)

CAH SETMREV ( Set Free Running Mode)
DNC | NWR | NRD | D15-8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 - 1 1 0 0 1 0 1 0 CA
[ 17
1 1 1 = = = - = == == SFULL == ==
parameter
Description | The command is internal use, not open.
Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence SFULL=1'h0
Default
S/W Reset SFULL=1'b0
H/W Reset SFULL=1h0
Flow Chart
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6.4.20 SETIOOPT: Set I0_OPT (CBh)

CBH SETIOOPT ( Set I0_OPT)

DNC | NWR | NRD | D158 | D7 D6 D5 D4 D3 | D2 DI | DO | HEX
Command 0 i 1 - 1 1 0 0 1 0 1 1 CB
1™

1 i 1 - I0_OPT[7:0] -
parameter
nd
- 1 i 1 - I0_OPT2[7:0]
parameter

Description | This command is used for internal test

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default Value
Default Power On Sequence 10_OPT[7:0]=8b'0101010X

S/W Reset 10_OPT{7:0]=8b’01010101

H/W Reset 10_OPT[7:0]=8b'01010101
Flow Chart

6.4.21 SETPANEL: Set PANEL (CCh)

CCH SETPANEL ( Set PANEL)
DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 0 0 1 1 0 0 CC
[ 1% N ) N / __ N 1 SMPA | ssP | _ __ __
parameter NEL ANEL
Description | Compensate for Panel type;layout and-color filter order.
Restrictions | If EXTC is high or enable PASSWDEN command: (even EXTC = low) can enable this command
Status Availability
Normal Mode'On, Idle Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial. Mode.On, ldle-Made’ Off;Sleep Out Yes
Partial Mode On;’ldle Mode On, Sleep Out Yes
Sleepin Yes
Status Default Value
Default Power On Sequence SM_PANEL=0, SS_PANEL=0,
S/W Reset SM_PANEL=0, SS_PANEL=0,
H/W Reset SM_PANEL=0, SS_PANEL=0,
Flow Chart
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6.4.22 GETOSC: Read Internal Oscillator (EOh)

EOH GETOSC( Read Internal oscillator setting)
DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 1 1 0 0 0 0 0 EOQ
[ 1%
XX 1 0 - - - - - - - - - -
parameter
nd
2 1 1 1 = CADJ[3:0] UADJ[2:0] == =
parameter
rd
< 1 1 1 = == = RADJ[2:0] =
parameter
th 0SC_
¥ 1 1 1 - - - - |enc| - oo -
parameter ON(0) EN(0)

Description This command is used to read internal oscillator related setting

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value

OSC_TEST=0; OSC.EN=0, CADJ[3:0]=0TP.value,

RADJ=0TP value; UADJ[2:0]=3'b011.

Default SAW Reset OSC_EN=0h,if OPT is programmed; CADJ[3:0] =OTP
ese value, RADJ=OTP value, else no change

OSC_TEST=0; OSC_EN=0, CADJ[3:0] =OTP value,

RADJ=OTP value, UADJ[2:0]=3'b011

Power On Sequence

H/W Reset

Flow Chart
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6.4.23 GETPOWER: Read Power (E1h)

E1H GETPOWER( Read power related setting)
DNC NWR | NRD D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 1 0 0 0 0 1 E1l
[ 17 parameter 1 1 1 -- -- -- -- -- -- -- -- --
nd
2 1 1 1 GASENB - = PON DK = - STB =
parameter
3rd ]
parameter L L ! B B B B B Ry B
4th
parameter 1 1 1 - - VC1[2:0] =
5th ]
parameter ! ! ! B B B B VNGl B
6II’1 ]
parameter L L ! e B 1/ B B B
7 . .
parameter 1 1 1 - - FS1[1:0] -- == FSO[1:0] --
8th ]
parameter 5 5 1 N_DC[7#} B
gth i
parameter 1 1 1 E_DC[7:0] --
107 DCCLK_
parameter L L ! B B B N K B Q SYNC
Description This command is used to read power related register.
Restrictions | If EXTC is high or enable PASSWDEN command._(even EXTC’= low) can enable this command
Status Availability
] Normal Mode On, Idle Mode Off, Sleep Out Yes
E\?gillsatk?irlit Normal Mode On, Idle Mode On, Sleep:Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
PON=1'b0, DK=1'b0, STB=1'b0, AP[2:0]=3'b000, VR2[2:0]=3'b000, V
Power On Sequence RH[3:0]=4’b0000, BT[3:0]=4'b0000, VDV[4:0]=5'b00000, VCM[5:0]=6
b000000, “‘FS0[1:0]=2'b00, FS1[1:0]=2'b00, DC|[7:0]=8'0b00000000
Default PON=1'b0, DK=1'b0, STB=1'b0, AP[2:0]=3'b000, VR2[2:0]=3'b000, V
S/W Reset RH[3:0]=4’b0000, BT[3:0]=4'b0000, VDV[4:0]=5'b00000, VCM[5:0]=6
b000000, FSO[1:0]=2'b00, FS1[1:0]=2'b00, DC|[7:0]=8000000000
PON=1'b0, DK=1'b0, STB=1'b0, AP[2:0]=3'b000, VR2[2:0]=3'b000, V
H/W._ Reset RH[3:0]=4'b0000, BT[3:0]=4'b0000, VDV[4:0]=5'b00000, VCM[5:0]=6’
b000000, FSO[1:0]=2'b00, FS1[1:0]=2'b00, DC|[7:0]=8'0b00000000
Flow Chart
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E2 H GETDISP( Read display related register)
DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 1 0 0 0 1 0 E2
[ 1%
parameter
nd
r2 paramete | 1 1 ~ PT[L:0] GON | DTE D[1:0] - - -
3(0
parameter L L ! - B B B B NEERIERY B
4th ]
parameter L L ! = B B B B MO B
5th ]
barameter 1 1 1 - SAP[7:0] -
6II’1 ]
parameter . . 1 B s B
7th \
parameter e e 1 B EQPIE B
th
. 1 1 1 - - = - = GEN_OFF[3:0] -
parameter
9II’1 . ]
parameter 1 1 1 e = = PTG[1:0] ISC[3:0] =
1Oth
1 1 1 - SAP_A[7:0] -
parameter
TION
11th
parameter ! ! 1 - - S - )| 4 - - _PI?Cl)?
Description This command is used to read display related.register

Restrictions

If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
Normal Mode On, Idle Mode-Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode. Off; Sleep Out Yes
Partial Mode On, Idle-Mode On, Sleep-Out Yes
Sleep In Yes
Status Default Value
D1-0=2h00, GON=0, DTE=0, PT[1:0]=2'b00, P[3:0]=4'b1000,
Power On Sequence BP[3:0]=4'b1000, ISC[3:0]=4'b000, SAP[7:0]=8'h04, SAP2[7:0]=8'h04,
PTG[1:0]=2'b00
Default D1-0=2’b00, GON=0, DTE=0, PT[1:0]=No change, FP[3:0]=No change,
S/W.Reset BP[3:0]= No change, ISC[3:0]= No change, SAP[7:0]= No change,
SAP2[7:0]= No change, PTG[1:0]= No change
D1-0=2'b00, GON=0, DTE=0, PT[1:0]=2'b00, FP[3:0]=4'b1000,
H/W Reset BP[3:0]=4'n1000, ISC[3:0]=4'b000, SAP[7:0]=8'nh04, SAP2[7:0]=8'h04,
PTG[1:0]=2'b00
Flow Chart
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6.4.25 GETLUT: ReadLUT Enable Related Register (E3h)

E3 H GETRGBIF( Read RGB interface related register)
DNC NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 1 1 0 0 0 1 1 E3
[ 1
parameter
2m™ LUT_
parameter L L ! B B B ENB B B B B B B

Description | This command is used to read RGB interface related register

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes

Register Normal Mode On, Idle Mode On, Sleep Out Yes

Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value

Default Power On Sequence LUT _EN=OTP value,
S/W Reset LUT_EN= No change ,
H/W Reset LUT_EN=OTP value,

Flow Chart
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E4H GETCYC( Read display waveform cycles)
DNC | NWR | NRD | D15-8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX
L(t)mmand 0 1 1 -- 1 1 1 0 0 1 0 0 E47
S
1" paramet 1 1 1 _ _ _ _ _ _ _ _ _ _
er
2"paramet
er 1 1 1 -- N_RTNJ[3:0] -- N_NWJ2:0] --
th
gr paramet 1 1 1 - E_RTN[3:0] - E_NW[2:0] -
th
:r paramet 1 1 1 - - -- DIV_E[1:0] - A - - -
th
gr U ) 1 1 - SON[7:0] .
th
o paramet | 4 1| - GDONJ7:0} -
th
Zr U ) 1 1 - GDOF[7:0] -
Description | This command is used to read display waveform cycles
Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence | NWI3:01=4'b0000, RTN[3:0]=4'10000, DIV_NI[L:0]=2'b00,
q DIV_PE=2'b00, DIV_E=2'b00,.SON[7:0]=8'h00, GON[7:0]=8'h00
Default SAW Reset NW/[3:0]=No change, RTN[3:0]= No change, DIV_N[1:0]= No change,
SON [7:0]= No change; GON'[7:0]= No change, GOF [7:0]= No change
HAWV Reset NWI[3:0]=4'b0000, RTN[3:0]=4'b0000, DIV[1:0]=2'b00, DIV_PE=2'b00,
DIV_E=2'b00, SON[7:0]=8'h00, GON[7:0]=8’h00
Flow Chart
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6.4.27 GETBGP: Read BGP Voltage Setting (E5h)

E5H GETBGP( Get BandGap Voltage Setting)

DNC | NWR | NRD | D15-8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 - 1 1 1 0 0 1 0 1 E5
1st 1 1 1 - - - - -- -- -- -- -- --
parameter
2nd
parameter ! 1 1 B B B B B SRy B

Description | This command is used to read BandGap Voltage setting

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default Value

Power On Sequence BGP[3:0]=QTPvalue
Default

S/W Reset BGP[3:0]=No Change

H/W Reset BGP[3:0]= OTP value
Flow Chart

Himax Confidential -P.202-

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. February, 2008



L .
*HX8353-C =/ Himax

162RGB x 132 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET Preliminary V01
6.4.28 GETVCOM: Read VCOM Voltage Setting (E6h)

E6 H GETVCOM( Read VCOM Voltage)
DCN NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 -- 1 1 1 0 0 1 1 0 E6
[ 17

parameter

2" VCO

parameter 1 1 1 B MG B B B B B B - B

rd

< 1 1 1 - - VCMN[6:0] -

parameter

4'(h \

parameter 1 1 1 -- -- VDVI[4:0] --

Description This command is used to read VCOM Low and VCOM High Voltage setting

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC =low) can enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value

VCOMG=1'b0, VDV[4:0]= OTP value, VCMNI[5:0]= OTP value,

VCME[5:0]= OTP. value, VCMPE[5:0]= OTP-value

Default S/W Reset VCOMG=1'b0, VDVI[4:0]= OTP, value, VCMNI[5:0]= OTP value,
VCME[5:0]=" OTP value, VEMPE[5:0]="OTP value

VCOMG=1'h0, VDV[4:0]= OTP value, VCMN[5:0]= OTP value,

VCME[5:0]=" OTP. value, VCMPE[5:0]= OTP value

Power On Sequence

H/W Reset

Flow Chart
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6.4.29 GETGAMMA: Read Gamma Curve Related Setting (E7h)

E7H GETGAMMA1L( Read Gamma Curvel Related Setting)

DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 1 1 0 0 1 1 1 E7
1st parameter 1 1 i -- -- -- -- -- -- -- -- -- --
Il 1 1 1 - - MP12 | MP11 | MP10 - MPO2 | MPO1 | MPOO -
parameter
Sl 1 1 1 - - MP32 | MP31 | MP30 - MP22 | MP21 | MP20 -
parameter
G 1 1 1 = = MP52 | MP51 | MP50 = MP42 | MP41 | MP40 --
parameter
sth 1 1 1 - - - - - CP03 | CP0O2.| CPO1 | CPOO =
parameter
6th 1 1 1 = CP23 CpP22 CP21 CP20 CP13 |/ CPA2 CP11 CP10 --
parameter
i 1 1 1 - - - - - CP33\.| CP32 | CP31 | CP30 =
parameter
Sl 1 1 1 - - - - - CP43 | CP42 | CP41 | CP40 -
parameter
Sl 1 1 1 - - - - -- OPQ3 | OP02 |~ OP0O1 | OPOO -
parameter
10th

1 1 1 - - - - OP14.| ©P13/| OP12 | OP1l | OP10

parameter
11th 1 1 1 = = # = ~ CGM1[1:0] CGMO[1:0] =5
parameter
12th 1 1 i -- -- MN127| MN211 | MN10 = MNO2 | MNO1 | MNOO --
parameter
13th 1 1 i -- -- MN32 | MN31 | MN30 -- MN22 | MN21 | MN20 --
parameter
l4th 1 1 i - = MN52 | MN51-1~MN50 -- MN42 | MN41 | MN40 --
parameter
15th 1 1 i = -- -- - -- CNO3 | CNO02 CNO1 | CNOO
parameter
16th 1 1 1 -- CN23 | CN22 |, CN21 | CN20 CN13 | CN12 CN11 | CNI10
parameter
17th 1 1 1 - - - - - CN33 | CN32 | CN31 | CN30
parameter
18th 1 1 1 -~ - - - - CN43 | CN42 | CN41 | CN40
parameter
19th 1 1 1 - 2. - - - ONO3 | ONO2 | ONO1 | ONOO
parameter
20th 1 1 1 -- - - - ON14 | ON13 | ON12 | ON11 | ON10
parameter
Description This command is used-to read Gamma Curve Related Setting
Restrictions If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default Value

Power On Sequence OTP value
Default

S/W Reset No change

H/W Reset OTP value
Flow Chart
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6.4.30 GETOTP: Read OTP Related Setting (EBh)

EB H GETOTP( Read OTP Related Setting)
DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 1 1 0 1 0 1 1 EB
st
L 1 1 0 - - - - - - - - - -
parameter
nd
2 1 1 1 = OTP_MASK[7:0] =
parameter
rd
< 1 1 1 = OTP_INDEX[7:0]
parameter
th OTP_LO | DCCLK | OTP
4 1 1 N . AD DIS | DISA | PO OTP_ | OTP_ | oTPES | VPP_ | OTP_
parameter ABLE BLE R PWE- | PTM | TN SEL | PROG
th
S 1 1 1 - - - - - OTP_PTM[1:0] *| OTP_VRADJ[1:0]
parameter
th
6 1 1 1 - OTP_DATA[7:0]
parameter
This command is used to set OTP Related Setting
OTP_MASK7~0OTP_MASKO: Bit programming mask, if 1, means.don’t programming this bit
OTP_INDEX7~OTP_INDEXO: Set location of OTP to be programmed
OTP_EN: When written to 1, internal register begin written:to OTP
VPP_SEL: When written to 1, PVSS voltage is fed to-OTP
o OTP_LOAD_DISABLE: When written to 1, auto.load, from OTPR to internal register when SLPOUT
Description | command received is disabled, this is used when OTP'is not yet programmed

DCCLK_DISABLE: Disable Pumping Clock
OTPEST_EN:

0 : normal mode, automatical OTP programming-mode-(by internal state. machine)
1 : manual mode
0 is the default value

Restrictions

If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off,-SleepOut Yes
Partial Mode On;-ldle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
OTP_MASK][7:0]1=8'h00, OTP_INDEX][7:0]=8'hff, OTP_LOAD_DISABLE=0,
PowerOn Sequence DCCLK_DISABLE=0, VPP_SEL=0, OTP_PROG=0, OTPEST_EN=0,
OTP_EN=0, OTP_PTM[1:0]=2'b00, OTP_VRADJ[1:0] =2'b00
Default OTP_MASK][7:0]1=8'h00, OTP_INDEX][7:0]=8'hff, OTP_LOAD_DISABLE=0,
S/W Reset DCCLK_DISABLE=0, VPP_SEL=0, OTP_PROG=0, OTPEST_EN=0,
OTP_EN=0, OTP_PTM[1:0]=2'b00, OTP_VRADJ[1:0] =2'b00
OTP_MASK][7:0]1=8'h00, OTP_INDEX][7:0]=8'hff, OTP_LOAD_DISABLE=0,
H/W Reset DCCLK_DISABLE=0, VPP_SEL=0, OTP_PROG=0, OTPEST_EN=0,
OTP _EN=0, OTP_PTM[1:0]=2'b00, OTP_VRADJ[1:0] =2'b00
Flow Chart
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6.4.31 GETVDC: Read Internal Digital Voltage Setting (ECh)

ECH GETVDC( Read internal digital voltage)

DNC | NWR | NRD | D15-8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 1 1 0 1 1 0 0 EC
st
L 1 1 1 -- -- -- -- -- -- - -- -- --
parameter
2nd

1 1 1 -- -- -- -- -- -- VDC_SEL[2:0] --
parameter

Description | This command is used to read internal digital voltage setting

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default Value
Default Power On Sequence VDC_SELJ[1:0]=2'b00

S/W Reset VDC <SEL[1:0]=2'b00

H/W Reset VDC/ SEL[1:0]=2'b00
Flow Chart
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6.4.32 GETSPULSE: Read Arbiter Pulse Width (EDh)

EDH GETSPULSE( Get Arbiter Pulse Width)

DCN NRD |NWR | D7 | D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 1 1 0 1 1 0 1 ED

| 1% parameter 1 1 1 RTBA[13:8] -
2" parameter 1 1 1 RTBA[7:0]
Description This command is used to get GRAM arbiter pulse width, it is for internal use.
Restrictions If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command
Status Availability
Redqist Normal Mode On, Idle Mode Off, Sleep Out Yes
A\?gillzgi:it Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
SPULSE_ERD[2:0]=3'h011; SPULSE_EWR[2:0]=3'b001,
Power On Sequence SPULSE_IRD[2:0]=3'h011;ARBMODE_SEL=0, LPLW_EN =0,
REFBL_EN[1:0]=2'b00-RPULSE [2:0]=3'6011, DPULSE [2:0]=3'b001
Default S/W Reset No change
SPULSE_ERD[2:0]=3'b011, SPULSE_EWR[2:0]=3'b001,
H/W Reset SPULSE_IRD[2:0]=3'b011, ARBMODE_SEL=0, LPLW_EN =0,
REFBL_/EN[1:0]=2'b00, RPULSE [2:0]=3'b011, DPULSE [2:0]=3'b001

Flow Chart
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6.4.33 GETPROBE: Read Probe Signal Group (EEh)

EEH GETPROBE ( Read Probe Signal Group)
DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 1 0 1 1 1 0 EE
st
1 1 1 1 - - - - - - - -
parameter
2" L L ! ~ ~ ~ ~ ~ ~ | tEST_ | TEST_
parameter MODE | OE
rd
< 1 1 1 - PROBI[7:0]
parameter

Description | This command is used to read which group of signals to be observed

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can.enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence PROBE[7:0]=8'h00, TEST_ _MODE=1'b0,- TEST_ OE=1'b0
S/W Reset PROBE[7:0]=8'h00, TEST_MODE=1'b0, TEST_OE=1'b0
H/W Reset PROBE[7:0]=8'h00, TEST. MODE=1'b0, TEST_OE=1'b0
Flow Chart
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6.4.34 GETPTBA: Read Power Option (EFh)

EFH GETPTBA ( Read Power Option)

DNC | NWR | NRD | D15-8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 -- 1 1 1 0 1 1 1 1 EF
st
1 1 1 1 - - - - - - - - - -
parameter
an

1 1 1 - PTBA[15:8] -
parameter
rd
3 1 1 1 - PTBA[7:0] -
parameter

Description This command is used to read power circuit option setting

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status DefaultValue
Default Power On Sequence PTBA[15:0]=16'h0000;
S/W Reset PTBA[15:0]=16'h0000;
H/W Reset PTBA[15:0]=16'h0000;
Flow Chart
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6.4.35 GETSTBA: Read Source Option (FOh)

FOH GETSTBA ( Read Source Option)
DNC | NWR | NRD | D15-8 | D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 -- 1 1 1 1 0 0 0 0 FO
1° parameter 1 1 1 -- -- -- -- -- -- -- -- -- --
2" parameter 1 1 1 -- SIS?A --
3" parameter 1 1 1 -- STBA[7:0] --
4" parameter 1 1 t - VTESTSEL[3:0] | STESTOE[O] | | -
Description This command is used to read source circuit option setting
Restrictions If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default Value

STBA[15:0]=16'h0081; VTESTSEL[3:0]=4'b0000; STESTOE1=1'b0,

STESTOE0=1'h0, GAOE=1'h0; GMA=1b0;

Default SAW Reset STBA[15:0]=16’h0081: VTESTSEL[3:0]=4'b0000; STESTOE1=1'b0,
ese STESTOEQ=1'b0,- GAOE=1"h0:"GMA=1'b0:

STBA[15:0]=16'h0081; VTESTSEL[3:0]=4'b0000; STESTOE1=1'h0,

STESTOE0=1'h0, GAOE=1'b0; GMA=1'h0;

Power On Sequence

H/W Reset

Flow Chart
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6.4.36 GETPFUSE: Get Internal OTP (F1h)

F1H GETPFUSE ( Set internal Efuse)

DNC | NWR | NRD D]8'5_ D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 1 1 1 0 0 0 1 F1
pl)zsitrameter L ! L B j j j j j j j RIS

This command is used to set source circuit option

el PFUSE: Internal use for OTP programming. This pad is only for internal use, not open.

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes

Register Normal Mode On, Idle Mode On, Sleep Out Yes

Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value

Default Power On Sequence PFUSE=0
S/W Reset PFUSE=0
H/W Reset PFUSE=0

Flow Chart
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6.4.37 GETHXID: Read Himax ID (F4h)

F4 H GETHXID ( Read)

DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -- 1 1 1 1 0 1 0 0 F4
1St
parameter 1 1 1 - - - - - - - - - -
an . . ,
parameter 1 1 1 - ID_version[7:0](8'h53) -
3rd . .
parameter 1 1 1 = ID2_version [7:0](OCh)
4rd . .
parameter 1 1 T - VersionID[7:0](00h) -

Description | Itis for internal use, not open.

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can-enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out
Register Normal Mode On, Idle Mode On, Sleep Out
Availability Partial Mode On, Idle Mode Off, Sleep Out
Partial Mode On, Idle Mode On, Sleep Out

Sleep In
Status Default Value
Default Power On Sequence
S/W Reset
H/W Reset
Flow Chart
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6.4.38 GETECO: Read ECO(F6h)

F6H GETECO (Read )
DNC | NWR | NRD | D15-8 | D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 -- 1 1 1 1 0 1 1 0 F6
1St
parameter . L ! B B B B B B B B B B
2nd

1 1 1 - ECOO[7:0] -
parameter
3rd ]
> ameter | 1 1 1 - ECO1[7:0] -

Description | Itis for internal use, not open.

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can®€nable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out
Register Normal Mode On, Idle Mode On, Sleep Out
Availability Partial Mode On, Idle Mode Off, Sleep Out
Partial Mode On, Idle Mode On, Sleep Out

Sleep In
Status Default'Value
Default Power On Sequence
S/W Reset
H/W Reset
Flow Chart
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6.4.39 GETMREV: Get Free Running Mode (FAh)

FAH GETMREV ( Get Free Running Mode)

DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 1 1 1 0 1 0 FA
lsl
parameter ! 1 1 - - - B - B B - B B
2nd

1 1 1 = == == = = == == SFULL == ==
parameter

Description | It is for internal use, not open.

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out
Register Normal Mode On, Idle Mode On, Sleep Out
Availability Partial Mode On, Idle Mode Off, Sleep Out
Partial Mode On, Idle Mode On, Sleep Out

Sleep In
Status Default Value
SFULL=0
Default Power On Sequence
S/W Reset SFULL=0
H/W Reset SFULL=0
Flow Chart
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6.4.40 GETIOOPT: Get I0_OPT (FBh)

FB H GETIOOPT ( Get I0_OPT)
DNC | NWR | NRD | D15-8 D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 - 1 1 0 0 1 0 1 1 FB
lst
parameter 1 1 1 - - - -- - - = - - -

nd
2 1 1 7 - |IO_OPT[7:0](0101_0101) -
parameter
3rd .
parameter 1 1 T - |O_OPT2[7:0] (0000.0000)

Description | It is for internal use, not open.

Restrictions | If EXTC is high or enable PASSWDEN command (even EXTC/= low)-can enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out
Register Normal Mode On, Idle Mode On, Sleep Out
Availability Partial Mode On, Idle Mode Off, Sleep Out
Partial Mode On, Idle Mode On, Sleep Out

Sleep In
Status Default Value
Default Power On Sequence I0-OPT[7:0]=8b’00000000
S/W Reset 10_OPT[7:0]=8b'00000000
H/W Reset 10~ OPT[7:0]=8h'00000000
Flow Chart

6.4.41 GETPANEL: Get PANEL (FCh)

FCH SETPANEL (_ Set PANEL)

DNC | NWR/|'NRD | D15-8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 -2 1 1 1 1 1 1 0 0 FC

st

L 1 il 1 == N\ = == = == == == == ==
parameter
2M A 0 A A . . | sm_PA | ss_PA B B B B
parameter NEL NEL

Description/|"Compensate for Panel-type, layout and color filter order.

Restrictions| If EXTC is high.or enable PASSWDEN command (even EXTC = low) can enable this command

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out
Register Normal Mode On, Idle Mode On, Sleep Out
Availability Partial Mode On, Idle Mode Off, Sleep Out
Partial Mode On, Idle Mode On, Sleep Out

Sleep In
Status Default Value
Default Power On Sequence SM_PANEL=0, SS_PANEL=0,
S/W Reset SM_PANEL=0, SS_PANEL=0,
H/W Reset SM_PANEL=0, SS_PANEL=0,
Flow Chart
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7. Electrical Characteristic

7.1 Absolute Maximum Ratings

(Vss =0V)

Item Symbol Value Unit
Supply voltage 1 VDD -0.3~+37 V
Supply voltage 2 VDD -0.3~+37 V
Drive Supply Voltage VGH - VGL -0.3~+32.0 V
Input voltage range VIN - 0.3 ~VDDI+0:3 Vv
Output voltage range Vo - 0.3 ~VDDI+ 0.3 \
Operating temperature range TOPR -40~+85 °C
Storage temperature range TSTG - 55.~+ 125 °C

Table 7. 1 Absolute Maximum Ratings
7.2 ESD Protection Level

Mode Test Condition Protection Level Unit
Human Body Model C=100 pF, R=1.5kQ > 3000 V
Machine Model C=200 pF, R=0.0@ > 300 V

Table 7. 2 ESD. Protection-Level

7.3 Maximum Series Resistance

Himax Confidential

Maximum Series .
Name Type Resistance Unit
VDD Power supply 10 Q
VDDI Power supply 10 Q
VSSA Power supply 10 Q
VSSD Power supply 10 Q
0sC Input 100 Q
EXTC Input 100 Q
P68, BS2, BS1, BSO Input 100 Q
STE_SEL, GC_SEL, SPI_SEL Input 100 Q
RSO0, RSO1, RSO2 Input 100 Q
LC_SELO, LC_SEL1, BURN Input 100 Q
NRESET, NCS, DNC_SCL Input 100 Q
NWR_RNW, NRD_E Input 100 Q
TEST[3:1], VDC_ENB Input 100 Q
SS_PANEL, GS_PANEL, REV_PANEL, Input 100 0
BGR_PANEL
DUMMYR1,DummyR?2, Input 100 Q
DBO_SDA, DB17 ~ DB1 Input / Output 100 Q
VGH Capacitor connection 10 Q
VGL Capacitor connection 10 Q
C11A, C11B Capacitor connection 10 Q
C22A, C22B Capacitor connection 10 Q
C21A, C21B Capacitor connection 10 Q
VDDD Capacitor connection 20 Q
VLCD Capacitor connection 10 Q
VCL Capacitor connection 10 Q
TE Output 100 Q
VCOMH, VCOML Output 50 Q
VREGIOUT Output 50 Q
VREF Output 50 Q
VTESTOUT Output 50 Q
VCOM Output 50 Q
Table 7.3
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7.4 DC Characteristics

7.4.1 DC Characteristics List

Parameter | Symbol | Conditions | Related Pins | Min. | Typ. | Max. | Unit
Power & Operating Voltages
10 Operating voltage VDDI . vDDI¥ 1.65 1.8 1.95
Analog & Logic Operating | \/np \pp - VDD,VDDI @ 2.3 2.5/2.75 2.9
voltage Vv
Source Drive Voltage VS - vs® 3.0 4.5 5.0
Gate Drive High Voltage VGH . VGHY 9.0 14.0 16.
Drive Supply Voltage VGH-VGL . VGH, VGLY 15.0 27.0 30
Input / Output
High level input voltage VIH . Note™® 0.7vDDI . VDDI
Low level input voltage VIL . Note™® VSSA . 0.3vDDI | ,
High level output voltage VOH IOH =-1.0mA DB17 to-DBO, 0.8vDDI - VDDI
Low level output voltage VOL IOL = +1.0mA TE, TEST1® VSSA - 0.2VDDI
Input leakage current IL VIN = VDDI or VSSA Note'?® -1.0 g +1.0 UA
Note: (1) OSC, P68, BS1, BSO, NRESET, DNC_SCL, NWR_RNW, NRD_E,«and DB17 to DBO pins
(2), (3) When the measurement are performed with LCD module; Measurement Points are likebelow
Measurement point.for*3)
/
ﬂ/ﬂ FPC Measurement point for *2)
= i
_
LCD Panel % -
= C tor pi fl id
I onnector pin or fiex siae
Table 7. 4DC Characteristics 1
Parameter | Symbol | Conditions | Related Pins | Min. | Typ. | Max. | Unit
VCOM Generator
. VCOMH
VCOM amplitude VCOMA | No'load VCOML 25 - 5 \%
VCQM output high RVCOMH VCOM_output = High VCOM ) 100 )
resistance lvcom = 1mA 0
VCQM output low RVEOML VCOM_output =Low VCOM i 100 i
resistance Ivcom = 1mA
Source Driver
Rap~Rjp, Ran~Rjn,
Gray scale resistance Rgray RO~R62 of gray voltage S1to S396 0.7*Rx Rx 1.3*Rx Q
generator
VS=4.25V, VSO=VO0 at
TR — IvosH positive, VOUT=V0-2V S1 to S396 - -200 -100 HA
VS=4.25V, VSO=VO0 at
IvosL negative, VOUT=V0-2V S1 to S396 100 200 - HA
VSSD+1.0 ~VS-1.0 S1 to 396 - 10 +20 mV
Output voltage deviation Dvos VSSD+0.1V ~ VSSD+1.0
- + +
VS-1.0 ~ VS-0.1V S1to 396 130 150 mv
Output voltage range Vos - S1 to 396 0.1 - VS-0.1 \%
Gate Driver
Output ON resistance® | RONG | Ta=25"C | G1to G162 | - 2 3 kQ
Note: (1) VSO is the output voltage of source output pins S1 to S396.
(2) VOUT is the applied voltage to source output pins S1 to S396.
(3) Resistance value when -0.1[mA] is applied during the ON status of the gate output pin GO to G160.
RON[] =V [V]/0.1[mA] ( V: Voltage change when —0.1[mA] is applied in the on status.)
Table 7. 5 DC Characteristics 2
Himax Confidential _P.217-

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.

February, 2008




> HX8393-C

132RGB x 162 dot, 262K Color, TFT Mobile Single Chip Driver

ié{/ Himax

7.4.2 Current Consumption

DATA SHEET Preliminary VO1

Memory Data

Current consumption

Host Mode of Frame Inversion Image Access Typical Worst case
IIF operation Frequency Mode 9 Control VDD VDDI VDD VDDI
(MY:MX:MV) (mA) (mA) (mA) (mA)
- Normal Mode On TBD Note(1) X; X;X TBD TIBD TBD TBD
- Partial Mode Off TBD Note(2) X, X;X TBD TBD TBD TBD
- Idle Mode Off 60Hz TBD Note(3) X; X; X TBD TBD TBD TBD
- Sleep Out Mode TBD Note(4) X; X X TBD TBD TBD TBD
TBD Note(5) X, X;X TBD TBD TBD TBD
2 | - Normal Mode On
E - B?gﬁ'o'\é'gdg nOﬁ 60Hz TBD Note(5) X:X:X TBD TBD TBD TBD
g - Sleep Out Mode
o - Normal Mode Off
8 - Partial Mode On Gre
§ (32 lines) 60Hz TBD Leve)lls XXX TBD TBD TBD TBD
£ - Idle Mode Off
§ - Sleep Out Mode
T - Normal Mode Off
- Partial Mode On TBD Note(6) X, X;X TBD TBD TBD TBD
(32 lines) 60Hz
- Idle Mode On TBD Note(7) XiX;X TBD TBD TBD TBD
- Sleep Out Mode
- Sleep In Mode N/A N/A N/A X; X;X TBD TBD
0;0;0 TBD TBD TBD TBD
0;0;1 TBD TBD TBD TBD
262k Colors® 0;1:0 TBD TBD TBD TBD
0;1;1 TBD TBD TBD TBD
o CPU.Access 1;0;0 TBD TBD TBD TBD
g @15fps 1;0;,1 TBD TBD TBD TBD
$ - Normal Mode On 1,10 TBD TBD TBD TBD
3 - Partial Mode Off 60Hz TBD 1;1;1 TBD TBD TBD TBD
15 - Idle Mode Off 0;0;0 TBD TBD TBD TBD
€ | - Sleep Out Mode 0,01 TBD TBD TBD TBD
2 262k Colors® 0,1,0 TBD TBD TBD TBD
= 0;1;1 TBD TBD TBD TBD
CPU.Access 1,0;0 TBD TBD TBD TBD
@ 25fps 1,0;1 TBD TBD TBD TBD
1;1,0 TBD TBD TBD TBD
1;1;1 TBD TBD TBD TBD
Typical Case:
Note: X Do.not care TA =250C
(1) All pixels black VDD2 =2.75V
(2) Checker board one by one vDD1 =18V
(3) Checker board 4 by 4
Worst Case:

(4) Grey-scale from top to bottom

(5) 20% Black, 80%W hite

(6) Black & White Checker board 8 by 8.
(7) Absolute Worst Case Patterns: Defined by Display Supplier
(8) Absolute Worst Case Patterns and Sequences: Defined by Display Supplier
(9) Absolute worst case VDD current is less than TBD mA in the case of CPU access is inactive, Normal Mode On,

Partial Mode Off, Idle Mode Off, Sleep Out mode.

TA =-30 to700C

VDD2 = 2.5V to 2.9V
VDD1 = 1.65V to 2.5V
Includes Process Variance.

(10) Absolute worst case VDDI current is less than TBD mA in the case of CPU access is inactive, Normal Mode
On, Partial Mode Off, Idle Mode Off, Sleep Out mode.
(11) Inrush currents are not included in current consumption values

Table 7. 6 Current Consumption
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7.5 AC CHARACTERISTICS

7.5.1 Parallel Interface Characteristics (8080-series MPU)

DATA SHEET Preliminary VO1

DNC_RS_SCL

NWR_RNW

NRD_E _j

DB17~DBO

teHw e CEWN
A
ViH
NCS
ViL - =
tcs o e tcsH | lelCSE,)
- -y B
Vit~V va
i A A w
tasT tAHT,
b we -
< twel >
IHJX ZE tWRH ?S
\Y
Il = <tAHT
<& {RCSIRCSEM, >
< 1RCARCEM > , tesF
- 2l {RDUIRDIEM: - \
Vin X Z ViH
P tRDH/RDHFM VL — ViL
(RATATRATFM t
—1DST 4| | LDHT, [ A o <Ok
/ R / \
ViHg N VOH§ VoH §
ViL X P a VoL ¥ VoL

teHw

Figure 7. 1 Parallel-Interface characteristics.(8080-series MPU)

(VSSA=0V, VDDI=1.65V.t0.2.50V, VDD=2.3V to 2.9V,Ta =-30 to 70°C)

Signal Symbol | Parameter Min. Max. Unit Description
tast Address setup time 0 -
e Address hold time_(Write/Read) 10 - ns j
tcHw Chip,select “H” pulse'width 0 -
tcs Chip'select.setup time (Write) 15 -
NCS trcs Chip select setup time (Read ID) 45 - ns -
tRCSFM Chip-select setuptime (Read FM) | 355 -
tcsF Chip select wait time (Write/Read) 10 -
twe Write cycle 66 -
NWR_RNW tWRH Control pulse “H” duration 15 - ns -
twRrL Control pulse, “L” duration 15 -
trc Read cycle (ID) 160 -
NRD_E (ID) tRDH Control'pulse “H” duration (ID) 90 - ns When read ID data
trOL Control pulse “L" duration (ID) 45 -
tRCFM Read cycle (FM) 450 -
NRD_E (FM) tRDHFM Control pulse “H” duration (FM) 90 - ns \r/nvgrigrread i ETE
tRDLFM Control pulse “L” duration (FM) 355 - Y
tosT Data setup time 10 -
toHT Data hold time 10 - . _
DB17 to DBO | trat Read access time (ID) - 40 ns Eg: mﬁ::?uunr?é L__SSOIP F
tRATFM Read access time (FM) - 340 =op
tobH Output disable time 20 80
Note: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of VDD for Input signals.
Input Signal Slope Output Signal Slope
tr tf
Vi=0.7+VDDI Vor=0.8+VDDI
Vi=0.3*VDDI VoL=0.2*VDDI

Table 7. 7 Parallel Interface characteristics (8080-series MPU)
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NCS /

NWR_RNW
NRD_E o | [T ,
e Min. 5ns

Note: Logic high and low levels are specified as 30% and 70%:of.VCC for

tenw
0\

Figure 7. 2 Chip select timing

NCS

NWR_RNW 5{ 72

NRD_E

+mm >

O N

(Y

trdh
trdhfm

Note: Logic high’and low.levels are specifiedas 30% and 70% of IOVCC

Figure 7. 3 Write to read and read to write timing
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7.5.2 Serial Interface Characteristics

NCS 7 N

tcss P tcsH N =tCHw=
P tSCYCWASCYCR
, tsLWAsLR -  tscop
sy N '
et v/ \ / \
ILf/~| tSHWASHR RS y
t tr

 tsps | | tsDH »— 1t

<

y
A
A 4

SDA %L 3
N. 7

T

T

SDA \

Figure 7. 4 Serial Interface . Characteristics

(VSSA=0V, VDDI=1.65V.te 2.50V, VDD=2:5V to 2.9V,Ta =-30to 70°C)

Parameter Symbol Conditions Min. Typ. Max. Unit
Serial clock cycle (Write) tscyew 66 - -
SCL "H” pulse width (Write) tsHw SCL 15 - - ns
SCL "L" pulse width (Write) tsLw 15 - -
Data setup time (Write) tsbs 10 - -
Data hold time (Write) tsoH S5 10 - - ns
Serial clock cycle (Read) tscycr 150 - -
SCL "H” pulse width (Read) tsHR SCL 60 - - ns
SCL "L" pulse width (Read) tsLrR 60 - -
SDA‘For, maximum
Access Time tacc Ci=30pF 10 - 50 ns

For maximum CL=8pF
SDA For maximum

Output disable time toH CL=30pF 15 - 50 ns
For maximum CL=8pF

NCS “H" pulse width tchw NCS 40 - - ns

NCS-SCLtime (write) tcss 15 - -

NCS-SCL time (write) J= e 15 ; ; =

NCS-SCL time (Read) tcss NCS 60 - - ns

NCS-SCL time (Read) tcsH 65 - -

Note: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of VDD for Input signals. For output, see Section 7.7.6.2

Input Signal Slope Output Signal Slope

Vik=0.7*VDDI Vor=0.8*VDDI
Vi=0.3*VDDI Vor=0.2*VDDI

Table 7. 8 Serial Interface Characteristics
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7.5.3 Reset Input Timing

Shorter than 5ps

tRESW
NRESET \ '7“ \ ' 7‘

<&

tREST

r — S
- \/ . \7 Initial.Condition
Internal Status Normal Operation /\ Resetting A (Default for HW reset)

Figure 7. 5 Reset input timing

Symbol | Parameter Related Pins Min. | Typ. | Max. Note Unit
tRESW Reset low pulse width® NRESET 10 - / - Hs
When reset applied.during
- - - 5 ms
C) Sleep In mode
tREST Reset complete time - .
When reset applied during
- - 120 ms
Sleep Out. mode

Note: (1) Spike due to an electrostatic discharge on NRESET line does not cause irregular.system reset according to the table below.

NRESET Pulse Action

Shorter than 5us Reset Rejected
Longer than/20us Reset
Between:5 ps-and 10us | Reset Start

(2) During the resetting period, the display will be blanked (The.display‘is entering.blanking sequence, which maximum time is 120 ms,
when Reset Starts in Sleep Out —mode. The display remains the blank state'in Sleep In —mode) and then return to Default condition
for H/W reset.

(3) During Reset Complete Time, ID2 value in OTP will be latched to internal.register during this period. This loading is done every time
when there is H/W reset complete time (tREST) within.5ms after a rising edge of NRESET.

(4) Spike Rejection also applies during a valid reset pulse as shown below:

1'ulls

p—

| | Fewet i nooepred

DTS

p—

-\_l.---.l..||-,.o-\..‘.| a.a-u.\_h‘

il
I'."-"'JI“”EEE"’"I

Le=xs tives 20us widts proceniyE ppains will be reprcisd

L Py '--_..J""l'.l--'\--'{.-]_-\.-'

(5) It is necessary to wait 5Smsec after releﬁng NRESET before sending commands. Also Sleep Out command cannot be sent for
120msec.

Table 7.9

Himax Confidential -P.222-

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.

February, 2008



> HX8393-C

132RGB x 162 dot, 262K Color, TFT Mobile Single Chip Driver

ié{/ Himax

7.5.4 Measurement Conditions

7.5.4.1 tRATFM, tODH Measurement Condition

Measurement Condition Set-up

DATA SHEET Preliminary VO1

Data Generator

Oscilloscope
See “NOTE”

Connector

y

External components for test condition
(pull-down and pull-up cases) which are
removed after test:

Resistor: 3kOhm * 5%

Capacitor: 8 or 30pF + 10%

See “NOTE”

£

Jdd

{

|aued 4o

Connector Pin /. Measurement Point |

Note: Capacitances and resistances of the oscilloscope’s probe must be.included externals components in these

Measurements

Minimum Value

Figure 7.6

Measurement

(pulled up)

NRD_

DB(n) [n=0..17]

DB(n) [n=0..17]
(pulled down)

-\

70% 72/-

\_

/a4

Measurement circuit pulled down

tODH

[

0%

( - 100%

\

Measurement circuit pulled up

Himax Confidential

VCC
External'components External
on'the connector pin components on
/ \ 3kOhm —=| the connector pin
DB(n) [n=0..17] p l/ \\
ulled down
(P ) » . DB(n) [n=0..17] \
lled up) i ‘
- 8pF (pulled up \
Measurement point on 3kOhm |
the connector pin 8pF
Measurement point on p
the connector pin ‘
Figure 7. 7
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Maximum Value Measurement

DATA SHEET Preliminary VO1

DB(n) [n=0..17]
(pulled up)

DB(n) [n=0..17]
(pulled down)

DB(n) [n=0..17]

NRD_E 5.\
I\

—17r

70% 7(

£

»
»

So——

80%—

Measurement circuit pulled down

External components
on the connector pin

(pulled down)

Measurement point on
the connector pin

<4—p topH

.

—— |
——- 100%

Measurement circuit pulled.up

DB(n) [n=0..17]
(pulled up)

VCC

3kOhm

External
components on
the connector pin

Measurement point on
the connector pin

—— 30pF
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7.5.4.2 tACC, tOH Measurement Condition

Measurement Condition Set-up

DATA SHEET Preliminary VO1

Data Generator

Oscilloscope
See “NOTE"

Connector

y

removed after test:
Resistor: 3kOhm + 5%
Capacitor: 8 or 30pF + 10%

See “NOTE”

External components for test condition
(pull-down and pull-up cases) which are

£

Odd

4

|aued Aol

Connector Pin / Measurement Point |

Note: Capacitances and resistances of the oscilloscope’s probe must.be.included externals components in'these

Measurements

Minimum Value Measurement

Figure.7..9

(pulled down)

0%

Measurement circuit pulled down

External components
on the connector pin

\_ 70% —#-
DNC_RS_SCL 30% - /

|t

100% - it
DBO N\ S
(pulled up) o A S/ 40 /_ .
tacc {ap - 100%

DBO /"“i

—_

Measurement circuit pulled up

VCC

3kOhm e

External
components on
the connector pin
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DBO (DOUT) ~ /I \\
» \ N
A DBO (DOUT) N \
\
Measurement point on 3kOhm 8pF ‘ |
the connector pin i
Measurement point on 8pF
the connector pin I
Figure 7. 10
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Maximum Value Measurement

NRD_E 3‘ 70%
- 7’7L
< > tacc <P ton
DBO \ _
ulled u T
(p p) — | v o
DRO 80%___ ——~-100%
(pulled down) 4 ! ——— /)

Measurement circuit pulled down Measurement circuit pulled up

VCC
External components External
on the connector pin components on
b X 3kOhm ——| the connector pin
DBO(DOUT) /- Ao y
4 \ \
] DBO (DOUT) ® v
\
Measurement point on 3kOhm OpF X
the connector pin
Measurement point on 30pF
the connector pin
Figure 7. 11
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8. Reference Application

8.1 Example Connection with Panel

Frame Memory

0.0 N

" (1. 1)

132 x 162 Panel Viewing Area

-

(131,161)
= ——————
7 GODD -== Gll S1 --- =- -'S396 G2I - --GEVEN
HX8353-C Bumps Down
Bumps Down
IC LCD'(Front Side
T~ ¢ )
e | |
| % f ] «——GLASS
! BACK LIGHT !
Bumps up
LCD (Front Side)
I
I__ ] €«—— GLASS
ic—>
Figure 8. 1
Himax Confidential _P.227-

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. February, 2008



> HX83953-C 4

~ y
132RGB x 162 dot, 262K Color, TFT Mobile Single Chip Driver - :.::/ H'm

DATA SHEET Preliminary VO1
8.2 Connection Example with External Components

| VDD
VDDI j—
VDD 1

VLCD ._+| '—_0

Ci1A

G| = 2

C22A g

28| == ©1

C21A

c218 3 ct

VDDD L =

VGH |y
VoL | el

VG g
C1=1.0uF~2.2uF (Typical: 1UF. ) VCOMH
C2=1.0 uF~2.2uF(Typical:2.2uF) VCOML
sn

Notel: C22 option ..VGH and VGL can share the same pump capacitor when operate
on special pumping.condition'-> VYGH<4xVDD, VGL>-3xVDD (On this condition, C22
can be removed).

Note2: If need.to remove capacitor of VDDD connection : when VDDI = 1.65~1.95v,
VDDD can connect to VDDI on FPC directly

Figure 8. 2-.Example connection with external components
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8.3 External Components

Pad Name Connection Typ|cal
capacitance value
VGL Connect to Capacitor (Max 16V): VGL ---(-)----| |--- (#)----- VSSA 1.0uF
VCL Connect to Capacitor (Max 5V): VCL ---(-)----| |--- (+)----- VSSA 1.0uF
VDDD Connect to Capacitor (Max 5V): VDDD ---(+)----| |--- (-)----- VSSA 1.0uF
VGH Connect to Capacitor (Max 21V): VGH ---(+)----| |--- (-)----- VSSA 1.0uF
C21A, C21B Connect to Capacitor (Max 7V): C21A ---(+)----| |--- (-)-----C21B 1.0uF
C22A, C22B Connect to Capacitor (Max 7V): C22A,---(+)----| |--- (-)----C22B 1.0uF
C11A, C11B Connect to Capacitor (Max 5V): C11A ---(+)----| |--- (-)-----C11B 2.2uF
VLCD Connect to Capacitor (Max 6V): VLCD ---(+)----| |--- (-)-----VSSA 1.0uF
VDD VDD (Analogue Power) Optional
VSSD Connect to VSSD -
VDDI VDDI (Digital Power) Optional
VSSD VSSA (Ground) -
Table 8. 1 Example capacitor connection
Pins connection Recommended voltage Capacity
VDD, VDDI, VCL, C11A/B, VDDD 6V Dl
(B characteristics)
VLCD, C21A/B, C22A/B, 10V 1 uF
VGH, VGL 25V 1 pF
Table 8. 2 Adoptahility of Capacitor
Reusable Pins to connect
> 200 kQ VcomR
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9. Layout Recommedacation
TBD
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10. Ordering Information

Part No. Package
HX8353-C000PDxxx TBD.

11. Revision History

Version Date Description of Changes
2008/02/25 New setup
1. Modify the 8.2 Connection Example with External
Components (page 231)
2008/4/17 2. g/llogd)lfy the 7.3 Maximum Series Resistance (page
3. Mody the setting of VC1[2:0]'and BT[3:0] (page
171 and page 172)
1. Modify the 7.3'Maximum Series/Resistance (page
219)
AU 2. Add the voltage‘range of VCOMH, VCOML
(pagel0)
1. -Modify the 4.5 Bump-arrangement (page 22)
AU, 22 2{ Modify the seal-ing.=15um * 2 (page 16)
1. Modify the Pin Coordinate,add description of input
and-output pin-(page 18~21)
AU L 2 2. Modify the Bump arrangement,add pin number of
input and-output pin (page 23)
1. /Modify Fig.5.53 BT[2:0] to BT[3:0] (page 85)
2. Modify table5.33 Master clock Frequency 10M to
1.5M'(page 113)
3. MOdlfy BZH(ISC) frum =70Hz to fr y=60HZz (page
176)
01 4. Mod?fy B4H(RTN,clock cyc[es perline) (page 179)
5. Modify address and resolution unmatch
2008/4/29 5.3.1 SA,ML=1(page 52)
5.3.2 SA,RA(page 53)
5.3.6 SA,RA(page 57)
5.3.7 SA,RA(page 58)
6. Modify Alignment mark A1 and A2
(pagel7,page2l)
7. Modify table 6.2 E7 and 6.4.29 E7 parameter
(page 121, page206)
1. Add description of input PIN (page 13 ,page 14)
AW R 2. Add description of BURN (pagel5)
1. Modify VRH[3:0] setting (page 171, page 172)
2. Modify “Serial interface”(5.12) , when SPI_SEL
pin high is 4 wire (page 40)
2008/5/07 3. Modify Fig5.55 (page 86)
4. Modify Fig5.57 gamma stream,Table5.22, Table
5.23 and Table5.24 (page 90, page91)
5. Add 2" parametet of C6h(page118, page196)
6. Modify register of B2h and E2h (page 175, page
201)
7. Remove bit5 function in B5h,E5h(page 181,page
204)
8. Remove E8h and F5h(page 199)
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9. Modify parameter4 of EOh
10. Modify table6.2 (pagell7~pagel22)

1. Modify 8.1Example Connection with Panel(page

2008/5/16 228)

2. Modify “Voltage Calculation Formula”,
SUmMRP(SumRN)=124+....(page 92)

2008/5/20 1. Modify “Page top” 132RGBx162 dot

1. 5.18 OTP Programming, in.nate2 ”,.... NAVILD bit
will be changed to 1 “ (page 106)

2. Programming seruence step9,modify “Specify
OTP_index” read-and write (page 109)

3. Modify BO9H and BAH flow.chart (page 186 and
pagel87)

2008/5/21
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