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1. General Description

This document describes Himax IC, HX8379-C, which is a FWVGA (480RGBx864)
resolution driving controller. HX8379-C is designed to provide a single-chip solution
that combines source driver control, gate in panel control and power supply circuit to
drive a TFT dot matrix LCD with 480RGB x 1024 dots at maximum.

HX8379-C can operate in low-voltage condition for the interface and/ produce the
liquid crystal voltage, breeder resistance and the voltage follower circuit for liquid
crystal driver. In addition, The HX8379-C also supports various functions to reduce
the power consumption of a LCD system via software control.

HX8379-C also supports several interface modes, including MIPI-DPI and DBI Type
C, 12C , SPI 16bits interface mode, MIPI DSI (Display-Serial Interface) interface
mode, . The interface mode is selected by the external hardware pins4M[3:0].

HX8379-C is suitable for any small portable battery-driven and.long-term driving
products, such as small PDAs, digital cellular phones-‘and other mobile devices.
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2. Features

2.1 Display

Single chip solution for a WVGA GIP (Gate In Panel) type TFT LCD display

Resolution:
480RGB x 320/360/640/720/800/864/1024/(320+8*NL)

NL is internal register setting, and the maximum Gate number is 1024.
480RGB x 854

Display color modes
Full color mode:
16.7M colours (24-bit ; 8(R):8(G):8(B))
Reduce color mode:
262k colours (18-bit; 6(R):6(G):6(B))
65k colours (16-bit; 5(R):6(G):5(B))
8 colors (Idle mode on): 8 colors (3-bit binary mode)

2.2 Display module

Support 1441 source channel outputs
Gate driver control signal for GIP

Supports 1-dot / 2-dot / 3-dot /4-dot/ 8-dot / Column / Zig-Zag'/ Zig-Zag-2
inversion

Output voltage level
VSP is 4.5V ~ 6.5V
VSN is -4.5V ~ -6.5V
Positive source output high voltage level:'VSPR is 3.0V ~ 6.3V
Negative source output high-voltage level: VSNR is -3.0V ~ -6.3V
Positive gate driver output voltage level: VGH is 6.4V ~ 18V
Positive gate driver output voltage level: VGH_REG is 6.4V ~ 18V
Negative gate driver.output voltage level: VGL is -7V ~ -15V
Negative gate driver output voltage level: VGL_REG is -7V ~ -15V
Gate driver output voltage range: [VGH| + [VGL| < 30V
Common electrode voltage level: VCOM is -0.3V ~ -4V, a step=10mV
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2.3 Display / control interface

Display interface types supported
MIPI-DBI mode
MIPI-DBI Type C (Serial data transfer interface) interface
MIPI-DPI mode
16 bit/pixel R(5), G(6), B(5)
18 bit/pixel R(6), G(6), B(6)
24 bit/pixel R(8), G(8), B(8)
MIPI-DSI (Display Serial Interface) interface
Support DSI Version 1.10
Support D-PHY version 1.10
I2C (Inter-Integrated Circuit) interface
SPI 16bits interface

2.4 Input power

I/O and interface power supply: VDD1 is 1.65V -~ 3.3V
Analog power supply: VDD2 is 2.5V ~ 3.6V

Logic power supply: VDD3 is 2.5V ~ 3.6V

High speed interface power supply HS_VCC is 1.65V ~-3.3V
OTP programming voltage: OTP_PWR:is-8.25V £ 0.2V.

2.5 Miscellaneous

Software programmable calor depth mode

Low power consumption, suitable for battery.operated systems

Proprietary multi phase driving for.lower power consumption

GAS function for preventing image sticking when abnormal power off

Temperature range:-40 to +85 C

DC/DC converter for-source

Support DC'COM driving

VCOM voltage generator

On-chip OTR program voltage generator

OTP memory to store initialization register settings

3.times.MTP for VCOM-setting ,ID setting

Support Content Adaptive Brightness Control(CABC) function

Support 3-Gamma DGC (Digital Gamma Correction) function

Support Image Enhancement function (Color Saturation / Brightness /
Sharpness)

GPO (General Purpose Output)X 4

Support Embedded Temperature Sensor for GIP optimized setting
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3. Device Overview

3.1 Block diagram
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3.2 Pin description

Host interface pins
Signals I/O | Pin no. Convcicteﬁted Description
Select the interface mode as listed below:
IM3| M2 | M1 | 1Mo MPU interface DB pins
mode
1 0 1 0 DPI/DBI TYPE-C SDI/SDO,
Option 1 DB23-DB0
1 0 0 1 DPI/DBI TYPE-C SDI/SDO,
Option 3 DB23-DB0O
16bits SPI
: - SDI/SDO,
0 0 1 1 m_terface, rising DB23-DBO
trigger
16bits SPI
: . SDI/SDO,
1 0 1 1 |t?itge§;1;arce, falling DB23-DBO
IM[3:0] 4 VSSD /VDD1 12C_SDA/
0 1 0 0 | I12C interface 12C_SCL,
DB23-DB0
HS_CLK_P/N,
0 1 0 1 | MIRI DSI HS_DOP/N,
HS D1P/N,
I2C.SDA/
12C, SCL,
11 |adn !\I'Mple-l?isé)ﬂt?anl 1~ /| HS_CLK_PN,
yp P HS_DOPIN,
HS D1P/N,
Other setting Not.used -
Must be connected to VSSD or VDD1
Chip.select signal.
Low:-chip can be-accessed;
CSX L MPY High: chip cannot be accessed.
If this pin is-notused, connect it to VDD1 or VSSD.
Data / Command Selection pin
DCX ! L "Ny If this.pin is not used, please connect it to VSSD or VDD1.
MPU or reset Reset pin. Settmg either pin low initializes the LSI. Must be reset after
RESX 1 Vit power is'supplied
(Must be connected to VSSD or VDD1)
SPI:DBI Type-C Option 1/3: it servers as SCL (Serial Clock)
SCL_I2C_SCL 1 MPU 12C interface : serial clock input.
If not use, let it open or connected to VDD1 or VSSD.
SPI:Serial data input pin.
SDI_I2C_SDA 1/0 1 MPU 12C interface : serial data in/out.
If not used, let it open or VSSD.
SDO (0] 1 MPU Serial data output pin. If not used, let it open.
DPI type interface, refer to section 4.1. 4
Data bus
16-bit bus
DB23~0 110 24 MPU 18-bit bus
24-bit bus

Let the unused pins open for each mode or VSSD.

Select the voltage sequence of VO ~ V255

NBWSEL VO ~ V255 voltage
NBWSEL 1 MPU 0 VO > V1 > ... > V254 > V255 (Normally White)
1 VO <V1<...<V254 <V255 (Normally Black)
12C slave address select.
12C_SA0 Slave Address
12C_SA0 1 MPU ) 1001100
1 1001101
General purpose output pins to control the external circuits.
GPOI[3:0] 0] 4 - Output level is VSSD to VDD1.
If not used, let it open
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Clock input and RGB interface

Line synchronizing signal.

HSYNC I 1 MPU If this pin is not used, connect it to VSSD or VDD1.
Data enable signal.
DE : L MPU If this pin is not used, connect it to VSSD or VDD1.
Frame synchronizing signal.
VSYNC ! L MPU If this pin is not used, connect it to VSSD or VDD1.
Dot clock signal.
PCLK ! 1 MPU If this pin is not used, connect it to VSSD or VDD1.
Source driver output pins
S1to S1440 o 1440 LCD Output voltages applied to the liquid crystal.
SDUMJ3:0] @) 4 LCD Dummy Source for Zig-Zag inversion. If notused, letiit open
TE_L o 1 MPU Tearing Effect pin.
GIP control signal and bias voltage
_ Gate control signals for GIP panel.
CGOUT(0-15)_RIL | © 32/32 LCD Output level is VGLO to VGHO
VGHO o 24 LCD High voltage level for gate contral signals and gate circuits on panel.
Low voltage level for gate.control signals and gate circuits on panel.
VGLO o 34 LCD Voltage source can. be chasenfrom VGL or VGL_REG.
Low voltage level for.gate.control signals and gate circuits on panel.
LVGL_R/L (0] 3/3 LCD Voltage source can bechosen from VGL or.VGL_REG.
If not used, let.it-open
Power supply pins
VDD1 | 8 Power supply | A power supply-forthe I/O circuit.VDD1=1.65 ~ 3.3V
A power supply-for the analogpower. VDD2=2.5V to 3.6V
VDD2 | 4 Power supply | VDD2 inputlevel should be same‘as VDD3 input level to avoid the
level-mismatching at internal:level shifter circuit.
VDD3 I 15 Power supply.. | A power supply for the logic power, DC/DC converter VDD3=2.5V to 3.6V.
A power supply-for charge-pump circuit. Please connect VDD3_P with
VDD3_P | 11 Power supply VDD3 on EPC.
Analog ground.\VSSA=0V. When using the COG method, connect to
VSSA 32 Power supply VSSD on the FPC to prevent noise.
VSSAC 4 Power-supply | Analeg'ground: Must connect to VSSA on the FPC.
Ground- for. the internal logic. VSSD=0V. When using the COG method,
VSSD 7 Power supply connectto VSSA on the FPC to prevent noise.
VSSD_P = 15 Power supply (F3|;(émd for charge-pump circuit. Please connect VSSD_P with VSSD on
OTP_PWR | 5 Power.supply External high voltage pin used in OTP mode and operates at 8.25V.

If not used, let it open.

Output pins of power and reference

voltage

Reference voltage from internal band gap circuit.

VREF o 4 Sct:b;(l:zig? The tolerance of VREF voltage is + 3 %.
P Connect to a stabilizing capacitor between VSSD and VREF.
VDDD o 10 Stabilizing Internal logic voltage output. (1.5V)
capacitor Connect to a stabilizing capacitor between VSSD and VDDD.
VSP e 8 Stabilizing Voltage from the step-up circuit or external Power IC : HX5186-A/B/C
capacitor (4.5V to 6.5V). it is generated from VDD3
VSN e 11 Stabilizing Voltage from the step-up circuit or external Power IC : HX5186-A/B/C
capacitor (-4.5V to -6.5V). It is generated from VDD3.
VCL (0] 17 Sct:g;gg? Voltage from the step-up circuit (-2.5V ~ -3.1V). It is generated from VDD3.
_ Output regulated positive voltage for positive gamma high voltage.
VSPR 0 L (3.0V to VSP - 0.5)
) Output regulated negative voltage for negative gamma high voltage.
VSNR 0 2 (-3.0V to VSN + 0.5)
VGH o 2 Stabilizing Output voltage from the step-up circuit, it is generated from VSP and VSN.
capacitor Connect to a stabilizing capacitor between VSSA and VGH.
Stabilizin Output regulated voltage for panel voltage. It is generated from VGH.
VGH_REG (0] 12 N9 Connect to a stabilizing capacitor between VSSA and VGH_REG.
capacitor ;
If not used, let it open.
Stabilizin Output voltage from the step-up circuit, it is generated from VSP and VSN.
VGL (0] 6 capacito? Connect to a stabilizing capacitor between VSSA and VGL.

Place a Schottkey barrier diode between VSSA and VGL.
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Output regulated voltage for panel voltage. It is generated from VGL.

VGL_REG (0] 4 Stab|I|;|ng Connect to a stabilizing capacitor between VSSA and VGL_REG.
capacitor ;
If not used, let it open.
. The power for common voltage in DC com driving.
VCOM 0 10 S;:S;";{g? (-0.3V t0 -4V)
Connected a stabilizing capacitor 2.2uF to VSSA.
DC/DC pumping
External/internal power mode selection.
VDD1 / 1: External power mode.(external VSP,VSN)
EXT_VSPN 1 VSSD 0: Internal power mode. (Refer to PCCS[1:0] for Internal Charge
Pump/HX5186 mode selection.)
Must be connected to VSSD or VDD1
C11P, C11N
C12P, C12N /o 24 Step-up Connect to the step-up capacitors according/to the DC/DC pumping factor
C13P, C13N Capacitor by pumping the VSP voltage.
C14P,C14N
C21P, C21N
C22P, C22N e 24 Step-up Connect to the step-up capacitors according to the DC/DC pumping factor
C23P, C23N Capacitor by pumping the VSN voltage.
C24P,C24N
C31P, C31N e 12 Step-up Connect to the step-up.capacitors according to the DC/DC pumping factor
C32P, C32N Capacitor by pumping the VCL voltage:
C41P, C4IN e 4 Step-up Connect to the step-up capacitors according to'the DC/DC pumping factor
Capacitor by pumping the VGH.voltage.
C51P, C5IN e 4 Step—gp Connect .to the step-up capacitors'according to the DC/DC pumping factor
Capacitor by pumping the VGL voltage.
VCSW1, VCSW2 | O 4 ) VCSW1@and VCSW2 connect with external power IC : HX5186-A/B/C to
generate VSP, VSN;
CABC & ABC
PWM output pin of Backlight'control. If use CABC function, the pin can
CABC_PWM_OUT | O 1 LED Driver | connect to external LED driver IC.
Ifinot used, let it open.
CABC LED EN o 1 LED Driver Enable signal qf Backlight LED driver( Active high).
- - If not used; letiit open.
High speed interface parts
MIPI'DSI ::\DSWAP select the data output pin sequence.
PSWAP select the signal polarity.
HS HS HS HS HS HS
DSWAP| PSWAPI bop | DoN | cP | cN | D1P | DIN
0 Data Data Clock | Clock Data Data
DSWAP, 0 Lane 0+ | Lane O- + - Lane 1+| Lane 1-
PSWAP I 2 MPU 1 Data Data | Clock | Clock Data Data
Lane O0- | Lane 0+ - + Lane 1- | Lane 1+
0 Data Data Clock | Clock Data Data
1 Lane 1+ | Lane 1- + - Lane O+ | Lane O-
1 Data Data Clock | Clock Data Data
Lane 1- | Lane 1+ - + Lane O- | Lane 0+
if not used , Please connected to VSSD
Select number of data lanes for MIPI DSI
Low : 1 data lane.
LANSEL 1 MPU . (HS_DOP/N and HS_CP/N)
High : 2 data lanes.
(HS_DOP/N, HS_D1P/N and HS_CP/N)
If not used in other interface, Please connected to VSSD
High Speed . . o . .
HS_DO_P, e 8 Interface MIPI DSI : Data differential signal input pins. (Data lane 0)
HS_DO_N Host If not used , Please connect to VSSD or open.
HS_CLK_P, 8 H;g?egg::e:d MIPI DSI : Clock differential signal input pins.
HS_CLK_N Host If not used , Please connect to VSSD or open.
HS _D1_P, 8 H;g?eﬁggeed MIPI DSI : Data differential signal input pins. (Data lane 1)
HS_D1 N Host If not used , Please connect to VSSD or open.
ERR o 1 ) CRC and ECC output pin for MIPI DSI.
If not used , Please leave this pin open
HS_VCC = 5 Power Supply Power supply for the MIPI DSI analog power.

MIPI DSI : HS VCC=1.65V ~ 3.3V (Recommend to connect with VDD1)
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MIPI DSI analogy ground. HS_VSS=0V. When using the COG method,

HS_VSS P 1 Ground connect to VSSD on the FPC to prevent noise.

MIPI DSI regulator output pin. (1.5V)
HS_LDO (0] 3 Capacitor Connect to a stabilizing capacitor between HS_VSS and HS_LDO
If not used, please open these pins.

Test Pins
DUMMY_DIOPWR | 2 - No function, let it open or connect to VSSD or VDD1
DUMMY_DSTB_SEL | 1 - No function, let it open or connect to VSSD or VDD1
DUMMY_KBBC I 1 - No function, let it open or connect to VSSD orVDD1
DUMMY_RGBBP | 1 - No function, let it open or connect to VSSD or VDD1
DUMMY_VSEL - 1 - No function, let it open or connect to VSSD or VDD1
DUMMY_HS_LDOL | O 3 Open No function, let it open or connect t0.VSSD.or.VDD1
OSC : L Open I??}((:Jlllitsoerdl,ngllg;gé tlthitp(;J[;S(risoer. connected to VSSD.(weak pull low)
DUMMY_OSC | 1 Open Oscillator input for test purpose.

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

DUMMY_TE_R (0] 1 Open No function, let it open or connect to VSSD.or VDD1

A test pin. This pin is by internal logic function test. This pin can output on

TEST[3:0] ! 4 Open FPC. If not used, let'it open or connected-to VSSD.(weak pull low)

VTESTOUTP o 1 Open A test pin. Disconnect it./This pin will.output Gamma voltage. This pin can
output on FPC.

VTESTOUTN o 2 Open A test pin.-Disconnect it. This pin will.output Gamma voltage. This pin can
output.on FPC.

DUMMY_VTESTOUTP| O 1 Open A testpin. Disconnect it..This.pin‘will output Gamma voltage. This pin can
outputon FPC.

DUMMY_VTESTOUTN| O 1 Open A test pin. Disconnect it. This pin will output Gamma voltage. This pin can

output’on FPC.

DUMMYR_1A, DUMMYR_1A and DUMMYR_1B are short in driver IC.
DUMMYR_1B, DUMMYR2A and DUMMYR_2B are short in driver IC.

DUMMYR_2A, i 4 Open These pins are for bonding resistance measurement. These pins are Hi-Z
DUMMYR 2B in driver IC.
VGSWI[3:0] - 4 Open Not-used. l’et it open or connect to VSSD or VDD1.
LED boost control signal at high brightness mode.(Active high)
Dummy_LED_BOOST | O 1 Open If not'used, let it open (or connect to VDD1 or VSSD).
Digital LED control signal at IDLE mode.
Dummy_IDLE_ON o 4 Open If not used, let it open (or connect to VSSD).
Dummy_LED1, o) 2 Oven Analog current output for LED control at IDLE mode.
Dummy_LED2 P If not used, let it open.
DUMMY_CSP | 2 Open Not used. Let it open.
DUMMY_CSN | 2 Open Not used. Let it open.
DUMMY1-103 - 103 Open Not used. Let it open.
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4. Interface
4.1 System interface
The HX8379-C supports MIPI interfaces: DBI (Display Bus Interface) serial interface

Type-C, DPI (Display Pixel Interface), DSI (Display Serial Interface), where the
interface mode can be selected by IM[3:0] pins setting as show in Table 4.1.

IM3 | IM2 | IM1 | IMO MPU interface mode Display Data
1 0 1 0 | DPI/DBI TYPE-C Option 1 DPI
1 0 0 1 | DPI/DBI TYPE-C Option 3 DRI
0 0 1 1 | 16bits SPI interface, rising trigger | DPI
1 0 1 1 | 16bits SPI interface, falling trigger /| DPI
0 1 0 0 | I2C interface DPI
0 1 0 1 | MIPI DSI DslI
1 1 1 1 | MIPI DSI + Type-C Option-1 DSl
Other setting Not used =
Table 4.1: Interface Selection
Interface RDX SELd DCX D23-DO0 or other input pin
I2C_SCL
. DB23-DBO0: 24-bit data bus
DPI/DBI TYPE-C Option 1 Unused SCL Unused SDI/ SDO
. DB23-DBO0: 24-bit data bus
DPI/DBI TYPE-C Option 3 Unused SCL DCX SDI/ SDO
. . - . DB23-DBO0: 24-bit data bus
16bits SPI interface, rising trigger | Unused SCL Unused SDI/ SDO
. : : . DB23-DBO0: 24-bit data bus
16bits SPI interface, falling trigger--,Unused SCL Unused SDI/ SDO
DB23-DBO0: 24-bit data bus
I2C Interface Unused | 12C_SCL | Unused 12C_SDA., 12C_SCL
HS_CLK_PIN,
MIPL.DSI Unused Unused | Unused |[HS_DOP/N,
HS D1P/N,
HS_CLK_PIN,

MIPI DS+ Type-C Option 1 Unused SCL Unused |[HS_DOP/N,
HS D1P/N, I12C SDA, 12C_SCL
Table 4.2: Pin Connection based on Different Interf  ace
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4.1.1 Serial data transfer interface (MIPI DBI TYPE -C)

The HX8379-C supports DBI Type C option 1 (3-wire) and option 3 (4-wire) serial data
transfer interface, the interface selection by setting IM[3:0] pins, The IM[3:0] set
“1010” is select optionl (3-wire) serial bus. The IM[3:0] set “1001” is select option 3
(4-wire) serial buses.

The 3 wire serial bus uses: chip select line (CSX), serial data input (SDI), serial data
output (SDO) and the serial transfer clock line (SCL).

The 4 wire serial bus uses: chip select line (CSX), data/command. select (DCX), serial
data input (SDI), serial data output (SDO) and the serial transferclock line (SCL).

4.1.1.1Serial data write mode

The 3-pin serial data packet contains a control bit DCX and a transmission byte and in
4-pin serial case, data packet contains just transmission byte and_control signal DCX
is transferred by DCX pin. If DCX is low, the-transmission byte-is.command byte. If
DCX is high, the transmission byte is stored in-to. command register’ The MSB is
transmitted first. The serial interface is initialized when CSX’is high. In this state, SCL
clock pulse or serial input/output data (SDI'and SDO) have no effect. A falling edge on
CSX enables the serial interface and indicates the start of-data transmission.

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

csx | [

SCL

SDI nmmmm ( b2 XDt D/cx D5 X_D4 X8 X D2 X Df ED

Command X . Command / Parameter

DBI Type C: Interface protocol - Option3 (4-wire)

csx ] [
L T T O
sDl )i(m XD6 X D5 X D4 X D3 X D2 X D1 X DO ):<D7 X D6 X D5 X D4 X D3 X D2 X D1 XDO)IK

. _| Command | Parameter |_

Figure 4.1: DBI Type C: Serial Interface Protocol 3  -Wire/4-Wire, Write Mode
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4.1.1.2Serial data read mode

In serial peripheral interface read operation, the host controller first has to send a
command and then the following byte is transmitted to host controller in the SDI.

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

i ~

.

. _>|<0>:<D7XD6XD5XD4><DGXD2XD1XDO
o
| |

T
!

CSX

\! |
) —
Command | |
| |
— | |
sbo K gWXDGXDsXD“XmeXmXDOZK
: | Read Data |
DBI Type-C Interface Protocol - Option 3 (4 wire)
| | |
csx | | —
T 1 1
|
DCX _|:
: I
sol )I<D7><D6XD5XM><D3XD2XD1XDO>! !
T T
! Command | I
SDO (o7 X" D6 X D5 X b4 X D3 X D2 X b1 X D0 X
N |

Read Data

Figure 4.2;.DBI Type C: Serial Interface Protocol 3  -Wire/4-Wire Read Mode

If there is .a break.on data transmission when transmit a command before a whole
byte has been completed; then the display module will have reset the interface such
that it-will'be.ready to receive the same byte re-transmitted when the chip select line
(CSX)isnext activated. See the following figure.

Command /Parameter | — — — — — _ _ _ _ _ _.

CSX— - ,/-/ \L :4%%
1 ] 1 |
| ] ] ]
A 1 |
P T CACI TS S Woroxk o7 ) 5 )5 ) 0 03 ) 02 ) oY 00 )

MZIZZZIIZHIHWWJL

Figure 4.3: Display Module Data Transfer Recovery

If one 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 retransmit 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:
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= | > ’ S 29 S
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Figure 4.4: Break‘During Parameter

The host processor can pause-a. write sequence by-pulling the CSX signal high
between command or data bytes.-The display module shall wait for the host
processor to drive CSX low before continuing the write sequence at the point where
the sequence was paused.

Command /Parameter

| [ »/
Ll 1% Ly
A /
]

Figure 4.5: Display Module Data Transfer Pause
There are4 cases where there is possible to see this kind of pause:
1. Command — Pause — Command
2. Command — Pause — Parameter
3. Parameter — Pause — Command

4. Parameter — Pause — Parameter
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4.1.2 Serial data transfer interface (16bits datat ransfer)

DATASHEET V01

The HX8379-C supports SPI 16bits dat transfer interface, the interface selection by
setting IM[3:0] pins, The IM[3:0] set “0011” is select SPI 16bits, SCL rising trigger.
The IM[3:0] set “1011” is select SPI 16bits, SCL falling trigger.

The SPI 16bits data transfer interface uses: chip select line (CSX), serial data input

4.1.2.1Serial data 16bits write mode

The 3-pin serial data packet cont

(S) Transmission Byte

Transmission Byte (P X S )

<l .
|

EERNESSANEARNERE

EERERSNSRSREESQ.

FLIL
EARsN

ADD[\/ADDT\/ADD\/ADD[\/ADD[\/ADDI\/ADD[\/ADD[
9)

RW X D/CX X H/L

j rw Xoox} i X 0 X o X o X o X o XXX m e anKie
(s) Transmission Byte Transmission Byte (P XS )

_fAI M i L L L L L LS
R D T P T P T

RW X D/CX 0
—/

FLIL
RSN

R/W X D/CX X H/L

ADDT\/ADDT\/ADDT\/ADDT\/ADDT\ /ADDT\/ADDT\/ADD[
7 6] 4] 1

(S) Transmission Byte Transmission Byte (P XS )
_| - Ll | Ll |-
K)oy X o Y7o X0 X0 X" X(orn)ien)(oter X oier)(omrX oi ot X ot R DK Y 1
Figure 4.6: SPI 16bit Mode, Register Write Flow
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4.1.2.2 Serial data 16bits read mode

The 3-pin serial data packet cont

A

Y
A
Y

0B 0\B 0\B 0B

$)

g r 200 S—

A
Y

|
i
\

0B 0B 0B 0B

A

A
Y
A

%) 0B 0B 0B
Figure 4.7: SPI1 16bit Mode, Register Read Flow
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4.1.3 12C interface

The HX8379-C supports 12C interface, the interface selection by setting IM[3:0] pins, The
IM[3:0] set “0100” is select 12C interface.

I2C interface 2 hardware pin — serial data (SDA) and serial clock (SCL), carry information
between the devices connected to the bus. Each device is recognized by a unique address —
whether it's a microcontroller, LCD driver, memory or keyboard interface — and can operate
as either a transmitter or receiver, depending on the function of the device: Both SDA and
SCL need to be connected to a positive supply voltage via a pull-up resistor.. The pull-up
resistor should be connected to VDDI. When the bus is free, both lines are HIGH.

MICRO- LCD
CONTROLLER DRIVER
A

SCL _J _J

STATIC
RAM OR
EEPROM

—

—

MICRO-
CONTROLLER
B

GATE
ARRAY ADC

Figure 4.8 I12C-Connection Diagram

4.1.3.112C protocol

The data on the SDA line ‘must.be stable-during the HIGH period of the clock. The HIGH or
LOW state of the data line can.only change when the clock signal on the SCL line is LOW.

SDA

ScL

DATA LINE
STABLE:
DATA VALID

CHANGE
OF DATA

|
1
|
|
|
|
|
|
1
|
|
ALLOWED !

Figure 4.9: | ’C Signal Timing

Within the procedure of the 1°C-bus, unique situations arise which are defined as START and
STOP conditions. A HIGH to LOW transition on the SDA line while SCL is HIGH is one such
unique case. This situation indicates a START condition. A LOW to HIGH transition on the
SDA line while SCL is HIGH defines a STOP condition. START and STOP conditions are
always generated by the master. The I°C bus is considered to be busy after the START
condition. The I°C bus is considered to be free again a certain time after the STOP condition.
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p— il I

| - = I
| T t |
I ! I |

— - — | —
SCL m |
LS ] /L P
START STOP

CONDITION CONDITION

Figure 4.10: I12C Start/Stop

Every byte put on the SDA line must be 8-bits long. The number of bytes. that can be
transmitted per transfer is unrestricted. Each byte has to be followed by -an acknowledge bit.
Data is transferred with the most significant bit (MSB) first.

—— _
| - -— A |
§ |
soa N/ X XX XN/ N XXX /N L/
| | MSB ACKNOWLEDGEMENT ACKNOWLEDGEMENT : |
| I SIGNAL FROM RECEIVER SIGNAL FROM RECEIVER | :
|
SCL : s I\ 1\S2\____/7 8 9 3-8 9 : PI
| |
L__. ACK L.
START STOP
CONDITION BYTE COMPLETE, GLOCK LINE HELD LOW CONDITION

INTERRUPT WITHIN RECEIVER WHILE INTERRUPTS ARE-SERVICED

Figure 4.11: 12C'Data Transfer

4.1.3.212C slave address

HX8379-C has two slave address could-be select by .setting HW signal “I2C_SAOQ". The slave
address of 12C selected by 12C_SAO line is-defined a follow table.

I2C_SAO | Slave address (A6-A0)
0 1001100

1 1001101
Table 4.3:12C Slave Address Table
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HX8379-C support 12C to write data to register. The write flow is described as below
A. Send Start condition followed by 12C 6 bits slave address and 1 bit ‘0’(write flag)

Send High byte of 16bits address, then IC feedback Ack.
Send Lo