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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 crystal voltage, 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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Input Parts

BURN I 1 MPU

Free Running mode (weak pull low)
If BURN=Hi, 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 Pin
Number

Connected
with Description

S1~396 O 396 LCD

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
from S1.If SS=1, the same data in the ram address “0000” is output from
S396.
S1,S4,S7,… display red (R),S2,S5,S8,… display green (G),and
S3,S6,S9,… display blue(B) (SS=0, BGR=0).

G1~162 O 160 LCD
Output signals from gate lines.
VGH: the level to select the gate lines
VGL: the level not to select the gate lines

VCOM O 2
TFT

common
electrode

The power supply of common voltage in TFT driving. The voltage
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
TFT panel.

VCOMH O 1
Stabilizing
capacitor
or open

Connect this pin to the capacitor for stabilization. This pin indicates a high
level of VCOM amplitude generated in driving the VCOM alternation.

VCOML O 1
Stabilizing
capacitor
or open

When the VCOM alternation is driven, this pin indicates a low level of
VCOM amplitude. Connect this pin to a capacitor for stabilization. When
the VCOMG bit is low, the VCOML output stops and a capacitor for
stabilization is not needed.

VREG1OUT O 1
Stabilizing
capacitor
or open

Internal generated stable power for source driver unit .VREG1OUT = 3.0 ~
(VLCD – 0.5)V

VLCD O 1
Stabilizing
capacitor

An output from the step-up circuit1, of twice the VDD level.
Connect to a stabilizing capacitor 1uF between VLCD and VSSD.
VLCD=4.0 to 5.5V, Connect to VLCDC.

VGL O 1
Stabilizing
capacitor

An output from the step-up circuit2.or -3~-5 time the VDD level.
The step-up rate is determined with BT3-0 bits. Connect to a stabilizing
capacitor 1uF between VSSD and VGL. Min. VGL = -16V

VCL O 1
Stabilizing
capacitor

A power supply for the VCOML level.
Connect to a stabilizing capacitor 1uF between VSSD and VCL.
VCL=-2V ~ -3.3V

TE O 1
MPU or

open

A frame start pulse output (amplitude: VDDI-VSSD). Use when writing
data to RAM in synchronization with FLM. When FLM is not used,
disconnect it

VTESTOUT O 1 Open A test pin. Disconnect it.

VDDD O 4
Stabilizing
capacitor

A stabilizing capacitor for logic power.
Connect with the capacitor 1uF.

VREF 0 1 Open Reference voltage for power circuit
Please open this pads.

VGH O 1
Stabilizing
capacitor

An output from the step-up circuit2.or 4~6 time the VDD level.
The step-up rate is determined with BT3-0 bits. Connect to a stabilizing
capacitor 1uF between VGH and VSSD. Place a Schottky barrier diode
between VDD and VGH. (See “configuration of the power supply”).
Max. VGH=16V.
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Input/Output Part

Signals I/O Pin
Number

Connected
with Description

C11A,C11B I/O 2
Step-up

Capacitor
Connect to the step-up capacitors according to the step-up factor. Leave
this pin open if the internal step-up circuit is not used.

C12A, C12B
C23A, C23B I/O 2 Open Dummy pads. Please open this pin.

C21A, C21B
C22A, C22B I/O 8

Step-up
Capacitor

Connect these pins to the capacitors for the step-up circuit 2. According
to the step-up rate. When not using the step-up circuit2, disconnect
them.

DB0_SDA I/O 1 MPU

When it Operates in system interface mode, This pin (DB0) is used on
bi-directional data bus.
For serial interface, this pin (SDA) is for serial data pin when operate on
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.

DB0~17 I/O 18 MPU

When Operates in system interface mode, it is used liked an 18-bit
bi-directional data bus.
8-bit bus: use DB7-DB0
9-bit bus: use DB8-DB0
16-bit bus: use DB15-DB0
18-bit bus: use DB17-DB0
Let unused data pins open.

DUMMY - 16 Open Dummy pads. Disconnect them.

DUMMYR1~R2 - 2 - Dummy pads. Available for measuring the COG contact resistance.
DUMMYR1 and DUMMYR2 are short-circuited within the chip.

Power Part

Signals I/O Pin
Number

Connected
with Description

VDDI P 1 Power supply Power supply for interface pin. VDDI = 1.65 ~3.3 V.
VSSD P 1 Power supply Ground for the logic side. VSSD = 0V

VSSA P 1 Power supply Analog ground. VSSA = 0V. When using the COG method, connect to
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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4.2 Pin assignment
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4.4 Alignment mark

A_MARK (A1)

15 um

15 um

15 um

20 um

15 um

5um10um

10 um

5 um

15um 15um 20um 15um 15um

A_MARK (A2)

15 um

15um

15 um

20um

15um

5um 10 um

10um

5um

15um15um20 um15 um15 um
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4.5 Bump arrangement

Input/Output
PAD

Note: 35X90 : Pad no. 1~62
Pad no. 90~185

40X90: pad no. 63~89

Output PAD

Note: 16X98 : Pad no.186~759

35X90
50um 35um

90um

40X90
60um 40um

90um

16u
m

16 X 98

19um

32u
m

98u
m
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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(2-0). 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 BS0 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 DB17 – DB0

80-system 8-bit Parallel NRD NWR DNC Unused DB17-DB8: Unused,
DB7-DB0: 8 bit data bus

80-system 9-bit Parallel NRD NWR DNC Unused DB17-DB9: Unused,
DB8-DB0: 9 bit data bus

80-system 16-bit Parallel NRD NWR DNC Unused DB17-DB16: Unused,
DB15-DB0: 16 bit data bus

80-system 18-bit Parallel NRD NWR DNC Unused DB17-DB0: 18 bit data bus
3 wire serial Interface Unused -- SCL SDA Unused

68-system 8-bit Parallel E RW DNC Unused DB17-DB8: Unused,
DB7-DB0: 8 bit data bus

68-system 9-bit Parallel E RW DNC Unused DB17-DB9: Unused,
DB8-DB0: 9 bit data bus

68-system 16-bit Parallel E RW DNC Unused DB17-DB16: Unused,
DB15-DB0: 16 bit data bus

68-system 18-bit Parallel E RW DNC Unused DB17-DB0: 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 (DB17-0) and signal operation of the I80/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 I80 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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Write to register

NCS

DNC_SCL

HOST DB7-0
(MPU to LCD)

CMD PA1 PA1 PAn-3

NWR_RNW

CMD CMD

CMD PA1 PA1CMD CMDS

1 byte command
n byte command

PA n-1PAn-2

PAn-3 PAn-2 PA n-1

CMD: command code PA: parameter

NRD_E

Read from register

CMD CMD

CMD PA1 dummydummy CMDS

PA1

PA1

dummydummy PA1

CMD CMD

PA1 dummy

PAn-1

PA1

Hi-Z

dummy

2 byte command

2 byte command n byte command

Driver DB7-0
( LCD to MPU)

NCS

DNC_SCL

DB7-0

NWR_RNW

NRD_E

HOST DB7-0
( MPU to LCD )

Driver DB7-0
( LCD to MPU)

CMD: command code PA: parameter

Hi - Z

Hi-Z

Hi-ZHi-ZHi-Z

Hi-Z

PAn-2PAn-3

PAn-1PAn-2PAn-3

PAn-1PAn-2PAn-3

Figure 5. 1 Register Read/Write Timing in Parallel Bus System Interface (for I80 series MPU)
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Write to register

NCS

DNC_SCL

HOST DB7-0
(MPU to LCD)

CMD PA1 PA1CMD CMD

CMD PA1 PA1CMD CMDS

1 byte command
n byte command

PAn-3 PAn-2 PA n-1

CMD: command code PA: parameter

NWR_RNW

H
i -Z

Read from register

CMD CMD

CMD PA1 dummydummy CMDS

PA1

PA1

dummydummy PA1

CMD CMDHi-Z

PA1 dummy PA1dummy

2 byte command

2 byte command n byte command

Driver DB7-0
(LCD to MPU)

NCS

DNC_SCL

DB 7 -0

NRD_E

NWR_RNW

HOST DB7-0
( MPU to LCD )

Driver DB7-0
(LCD to MPU)

CMD: command code PA: parameter

NRD_E

Hi-Z Hi-Z

Hi-Z

Hi-Z

Hi-Z

PAn-3 PAn-2 PA n-1

PAn-3 PAn-2 PA n-1

PAn-3 PAn-2 PA n-1

PAn-3 PAn-2 PA n-1

Figure 5. 2 Register Read/Write Timing in Parallel Bus System Interface (for M68 series MPU)
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Write to GRAM

NCS

DNC_SCL

(MPU to LCD)

NWR_RNW

S

CMD: command code PA: parameter

NRD_E

Read from GRAM

S

(LCD to MPU)

NCS

DNC_SCL

NWR_WNR

NRD_E

( MPU to LCD )

(LCD to MPU)

Data 12Ch

Data 12Ch Data n-2 Data n-1 Data n

n pixel RAM data write

Data n-2 Data n-1 Data n

2Eh

dummy2Eh

Data nData n-1

Data n-2 Data n-1 Data n

dummy

Data 1

Data1

2Eh

dummy Data 1

n pixel RAM data read

Data n-2

Data nData n-1Data n-2

Hi -Z

Hi - Z

Hi -Z

Hi -Z

Hi -Z

Figure 5. 3 GRAM Read/Write Timing in Parallel Bus System Interface (for I80 series MPU)
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Write to GRAM

NCS

DNC_SCL

(MPU to LCD)

NRD_E

S

CMD: command code PA: parameter

NWR_RNW

Read from GRAM

S

(LCD to MPU)

NCS

DNC_SCL

NRD_E

NWR_RNW

( MPU to LCD )

(LCD to MPU)

:

Data 12Ch

Data 12Ch Data n-2 Data n-1 Data n

n pixel RAM data write

Data n-2 Data n-1 Data n

2Eh

dummy2Eh

Data nData n-1

Data n-2 Data n-1 Data n

dummy

Data 1

Data1

2Eh

dummy Data 1

n pixel RAM data read

Data n-2

Data nData n-1Data n-2

Hi -ZHi -Z

Hi -Z

Hi -Z

Hi -Z

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 I80-system 8-bit parallel bus interface can be used by setting external pins “P68,
BS2, BS1, BS0” 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 I80/M68 microcomputer system interface and Figure 5.6
~Figure 5.9 is bit format per pixel color order.

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

The data format of write display data at 8-bit bus Interface. See Figure 5.6 ~Figure
5.9.
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262k Color
Data

MEMWR
1st write
2nd write

DNC/
RS
0
1
1

R13

R23

R12

R22

R11

R21

R10

R20

DB7

GRAM Write command code

G13

DB6 DB5 DB4 DB3 DB2 DB1 DB0

B13 B12
G12 G11 G10

B10B11

G23
B23 B22

G22 G21 G20
B20B21

GRAM Write

-

1st pixel (R1/G1/B1)

2nd pixel (R2/G2/B2)

R1 G1 B1 R2 G2 B2 R3 G3 B3

18-bit 18-bit
GRAM

R14

B14
G15 G14

R24
G25 G24

B24

-

-
3rd write
4th write

1
1

-

-

x x
x x
x x
x x
x x
x x

R15

B15
R25

B25
5th write
6th write

1
1

R25

Figure 5. 6 Write data for RGB 6-6-6-bits input (support DMIF-S43AP-J124 and LUT_EN=1)
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4k Color
Data

MEMWR
1st write
2nd write

DNC/
RS
0
1
1

DB7

GRAM Write command code

DB6 DB5 DB4 DB3 DB2 DB1 DB0 GRAM Write

-

1st pixel (R1/G1/B1)

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

12-bit 12-bit

R1 G1 B1 R2 G2 B2 R3 G3 B3

18-bit 18-bit
GRAM

3rd write 1 2nd pixel (R2/G2/B2)

R12 R11 R10 G12 G11 G10
B10B11 R22 R21 R20

G22 G21 G20 B20B21

R13 G13
B13 B12 R23
G23 B22B23

-

Figure 5. 7 Write data for RGB 4-4-4-bits input (support Look-up table and LUT_EN=0)
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6 5 k C o lo r
D a ta

M E M W R
1 s t w r ite
2 n d w rite

D N C /
R S
0
1
1

R 1 3

R 2 3

R 1 2

R 2 2

R 1 1

R 2 1

R 1 0

R 2 0

D B 7

G R A M W rite c o m m a n d c o d e
G 1 3

D B 6 D B 5 D B 4 D B 3 D B 2 D B 1 D B 0

B 1 3 B 1 2G 1 2 G 1 1 G 1 0 B 1 0B 1 1
G 2 3

B 2 3 B 2 2G 2 2 G 2 1 G 2 0 B 2 0B 2 1

G R A M W rite

-

1 s t p ix e l (R 1 /G 1 /B 1 )

2 n d p ix e l (R 2 /G 2 /B 2 )

1 6 -b it 1 6 -b it

L o o k -U p T a b le fo r 6 5 k C o lo r d a ta m a p p in g ( 1 6 -b it to 1 8 -b it )

R 1 G 1 B 1 R 2 G 2 B 2 R 3 G 3 B 3

1 8 -b it 1 8 -b it
G R A M

R 1 4
B 1 4

G 1 5 G 1 4

R 2 4 G 2 5 G 2 4
B 2 4

-

-3 rd w r ite
4 th w r ite

1
1

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 I80-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.

Figure 5. 9 Example of I80- / M68- System 16-bit Parallel Bus Interface

Figure 5. 10 GRAM Write Data for RGB 6-6-6-(262k colours) bits input (LUT_EN=1)
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4k Color
Data

MEMWR
1st write
2nd write

DNC/R
S

0
1
1

DB15

x
x

DB14

x
x

DB13

x
x

DB12

x
x

DB11

R13
R23

DB10

R12
R22

DB9

R11
R21

DB8

R10
R20

DB7

GRAM Write command code
G13

DB6 DB5 DB4 DB3 DB2 DB1 DB0

B13 B12G12 G11 G10 B10B11
G23 B23 B22G22 G21 G20 B20B21

GRAM Write

-
1st pixel (R1/G1/B1)
2nd pixel (R2/G2/B2)

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

12-bit 12-bit

R1 G1 B1 R2 G2 B2 R3 G3 B3

18-bit 18-bit
GRAM

Figure 5. 11 Write data for RGB 4-4-4 (4k colours) bits input on 16-bit parallel Interface (when support
Look-up table and LUT_EN=0)

65k Color
Data

MEMWR
1st write
2nd write

DNC/R
S

0
1
1

DB15

x

DB14

x

DB13

x

DB12

x

DB11

x
R13
R23

DB10

x
R12
R22

DB9

x
R11
R21

DB8

x
R10
R20

DB7

GRAM Write command code
G13

DB6 DB5 DB4 DB3 DB2 DB1 DB0

B13 B12G12 G11 G10 B10B11
G23 B23 B22G22 G21 G20 B20B21

GRAM Write

-
1st pixel (R1/G1/B1)
2nd pixel (R2/G2/B2)

16-bit 16-bit

R1 G1 B1 R2 G2 B2 R3 G3 B3

18-bit 18-bit
GRAM

R14 B14G15 G14
R24 G25 G24 B24

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

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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18-bit Parallel Bus System Interface

The I80-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 I80/M68
microcomputer system
interface.

Figure 5. 13 Example of I80- / 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.

4k Color
Data

MEMWR
1st write
2nd write

DNC/
RS
0
1
1

DB17

x
x

DB16

x
x

DB15

x
x

DB14

x
x

DB13

x
x

DB12

x
x

DB11

R13

R23

DB10

R12

R22

DB9

R11

R21

DB8

R10

R20

DB7

GRAM Write command code
G13

DB6 DB5 DB4 DB3 DB2 DB1 DB0

B13 B12G12 G11 G10 B10B11

G23 B23 B22G22 G21 G20 B20B21

GRAM Write

-
1st pixel (R1/G1/B1)
2nd pixel (R2/G2/B2)

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

12-bit 12-bit

R1 G1 B1 R2 G2 B2 R3 G3 B3

18-bit 18-bit
GRAM

Figure 5. 14 Write data for RGB 4-4-4 (4k colours) bits input in 18-bit parallel Interface (when support
Look-up table and LUTENB=0)



-P.36-Himax Confidential

February, 2008
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.

HX8353-C
132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET Preliminary V01
65k Color

Data

MEMWR
1st write
2nd write

DNC/RS

0
1
1

DB17

x
x

DB16

x
x

DB15 DB14 DB13 DB12 DB11

R13
R23

DB10

R12
R22

DB9

R11
R21

DB8

R10
R20

DB7

GRAM Write command code
G13

DB6 DB5 DB4 DB3 DB2 DB1 DB0

B13 B12G12 G11 G10 B10B11
G23 B23 B22G22 G21 G20 B20B21

GRAM Write

-
1st pixel (R1/G1/B1)
2nd pixel (R2/G2/B2)

16-bit 16-bit

R1 G1 B1 R2 G2 B2 R3 G3 B3

18-bit 18-bit
GRAM

R14 B14G15 G14
R24 G25 G24 B24

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

Figure 5. 15 Write data for RGB 5-6-5 (65k colours) bits input in 18-bit parallel Interface (when support
Look-up table and LUT_EN=0)

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 I80-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 I80/M68
microcomputer system interface.

/
NWR_RNW
NRD_E

NCS

DB8-0

DNC_SCL
MPU

HX8353-C

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

4k Color
Data

MEMWR
1st write
2nd write

DNC

0
1
1

DB7

GRAM Write command code

DB6 DB5 DB4 DB3 DB2 DB1 DB0 GRAM Write

-

1st pixel (R1/G1/B1)

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

12-bit 12-bit

R1 G1 B1 R2 G2 B2 R3 G3 B3

18-bit 18-bit
GRAM

3rd write 1 2nd pixel (R2/G2/B2)

R12 R11 R10 G12 G11 G10
B10B11 R22 R21 R20

G22 G21 G20 B20B21

R13 G13
B13 B12 R23
G23 B22B23

-

DB8

x
x
x

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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65k Color
Data

MEMWR
1st write
2nd write

DNC

0
1
1

R13

R23

R12

R22

R11

R21

R10

R20

DB7

GRAM Write command code
G13

DB6 DB5 DB4 DB3 DB2 DB1 DB0

B13 B12G12 G11 G10 B10B11
G23

B23 B22G22 G21 G20 B20B21

GRAM Write

-

1st pixel (R1/G1/B1)

2nd pixel (R2/G2/B2)

16-bit 16-bit

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

R1 G1 B1 R2 G2 B2 R3 G3 B3

18-bit 18-bit
GRAM

R14
B14

G15 G14

R24 G25 G24
B24

-

-3rd write
4th write

1
1

DB8

x

x
x
x

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 LUT_EN=0)

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 and a 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 serial interface 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.

Figure 5. 21 Serial Interface protocol data stream format

DNC DB7 DB6 DB1DB2DB3DB4DB5 DB0
MSB LSB

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

3 wire Serial Data Stream Format

DNC DNC DNC

DB7 DB6 DB1DB2DB3DB4DB5 DB0
MSB LSB

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

4 wire Serial Data Stream Format

TB TB TB

TB TBTB



-P.40-Himax Confidential

February, 2008
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.

HX8353-C
132RGB x 162 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET Preliminary V01

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

Figure 5. 23 3 Wires Serial Interface protocol, read mode
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4 Wires Serial Interface Protocol

Figure 5. 24 4 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-bit 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.

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

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

12-bit

R1 G1 B1 R2 G2 B2 R3 G3 B3

18-bit 18-bit
GRAM

R12 R10R11 B10B111 R22 R20R211

SCL

SDA B12B13 R23R13 G12 G10G11G13

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

16-bit

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

R1 G1 B1 R2 G2 B2 R3 G3 B3

18-bit 18-bit
GRAM

R12 R10R11 B10B111 1

SCL

SDA B12B13R13 G12 G10G11G13 B14G15 G14R14

Figure 5. 27 3W Serial write data for RGB 5-6-5-bits input (support Look-up table and LUT_EN=0)


