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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 DP1 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 pins IM[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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DATASHEET Vo1
2. Features

2.1 Display

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

2.2 Display module

m 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

= QOutput voltage level

e VSPis 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

m Display interface types supported
e MIPI-DBI mode
=  MIPI-DBI Type C (Serial data transfer interface) interface
e MIPI-DPI mode
m 16 bit/pixel R(5), G(6), B(5)
= 18 bit/pixel R(6), G(6), B(6)
m 24 bit/pixel R(8), G(8), B(8)
e MIPI-DSI (Display Serial Interface) interface
m  Support DSI Version 1.10
m  Support D-PHY version 1.10
e 12C (Inter-Integrated Circuit) interface
e SPI 16bits interface

2.4 Input power

m |/O and interface power supply: VDD1 is 1.65V:~ 3.3V

» Analog power supply: VDD2 is 2.5V ~ 3.6V

m Logic power supply: VDD3 is 2.5V ~ 3.6V

» High speed interface power supply HS_VCC is' 1.65V ~3.3V
m OTP programming voltage: OTP_PWR:is 8.25V + 0.2V.

2.5 Miscellaneous

m Software programmable color depth mode

m Low power consumption, suitable for battery-operated systems

m Proprietary multi phase driving fordower power consumption

m GAS function for preventing image sticking when abnormal power off

m Temperature range:-40 to +85 <C

m DC/DC converter forsource

m Support DC'COM driving

= VCOM voltage generator

= On-chip OTP program voltage generator

= OTP memory to store initialization register settings

n 3 times MTP for VCOMsetting ,ID setting

m Support Content Adaptive Brightness Control(CABC) function

m Support 3-Gamma DGC (Digital Gamma Correction) function

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

m GPO (General Purpose Output)X 4

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

3.1

Block diagram
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DATASHEET Vo1
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3.2 Pin description

DATASHEET Vo1

Host interface pins
Signals /0 | Pin no. Cor‘l’\r’\ifrc‘:ted Description
Select the interface mode as listed below:
IM3 | M2 | 1M1 | 1Mo | MPU interface DB pins
mode
1 0 1 0 DPI/DBI TYPE-C SDI/SDO,
Option 1 DB23-DB0
1 0ol o 1 DPI/DBI TYPE-C SDI/SDO,
Option 3 DB23-DB0
16bits SPI
. - SDI/SDO,
0 0 1 1 mterface, rising DR23-DBO
trigger
16bits SPI
. . SDI/SDO,
1 0 1 1 ;rr}tg;a;arce, falling DB23-DB0
IM [3 : 0] I 4 VSSD / VDD1 12C_SDA/
0 1 0 0 | I2C 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 | AP DSLDBE ) Hs_CLKCP,
ype-L Bp HS_DOP/N,
HS_D1P/N,
Other setting Not.used -
Mustbe connected to VSSD or VDD1
Chip_select signal.
Low:-chip can be-accessed;
csx I 1 MPY High: chip cannot be accessed.
[f'this pin is-notused, connect it to VDD1 or VSSD.
Data / Command Selection pin
DCX : ! i ik If this.pin is_not used, please connect it to VSSD or VDD1.
MPU or reset Reset pin. Sett_ing either pin low initializes the LSI. Must be reset after
RESX I 1 circuit power issupplied
(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 I12C 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 I12C 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 /0 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 V0 ~ V255 voltage
NBWSEL | 1 MPU 0 V0 > V1 > ... > V254 > V255 (Normally White)
1 V0 < V1 <... <V254 < V255 (Normally Black)
I2C slave address select.
12C_SA0 Slave Address
12C_SA0 I 1 MPU 0 1001100
1 1001101
General purpose output pins to control the external circuits.
GPO[2:0] o 3 - 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 | 1 MPU If this pin is not used, connect it to VSSD or VDD1.
Data enable signal.
DE | 1 MPU If this pin is not used, connect it to VSSD or VDD1.
Frame synchronizing signal.
VSYNC | 1 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
S1 to S1440 (o) 1440 LCD Output voltages applied to the liquid crystal.
SDUM[3:0] (0] 4 LCD Dummy Source for Zig-Zag inversion. If not-used, let'it open
TE_L o 1 MPU Tearing Effect pin.
TE_R (o) 1 MPU Tearing Effect pin. If not used, let it open.
GIP control signal and bias voltage
Gate control signals for GIP panel.
CGOUT(0~15)_RIL| O 32/32 LCD Output level is VGLO to VGHO
VGHO (o) 24 LCD High voltage level for gate'control 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 chosenfrom 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.be-chosen from/VGL.or VGL_REG.
If not used, letiit open
Power supply pins
VDD1 | 8 Power supply | A power supply for the 1/O circuit. VDD1=1.65 ~ 3.3V
A power supply for the analog power. VDD2=2.5V to 3.6V
VDD2 | 4 Power supply | VDD2 input level should be-same as VDD3 input level to avoid the
level-mismatching at internal level shifter circuit.
VDD3 | 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 P 32 Power supply VSSD.on the-FPC to prevent noise.
VSSAC P 4 Power supply |‘Analog ground. Must connect to VSSA on the FPC.
Ground for the internal logic. VSSD=0V. When using the COG method,
VSSb P 17 Power supply connect to VSSA on the FPC to prevent noise.
VSSD_P P 15 Power supply l(:ilg%md for charge-pump circuit. Please connect VSSD_P with VSSD on
External high voltage pin used in OTP mode and operates at 8.25V.
OTP_PWR I 5 Power supply If not used, let it open.
Output pins of power and reference voltage
4. . Reference voltage from internal band gap circuit.
VREF o) 4 StabllizIng | 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 /0 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 /0 1 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 o 17 Sct:;;t?tlgg 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 o 1 (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 o 12 “NG | Connect to a stabilizing capacitor between VSSA and VGH_REG.
capacitor :
If not used, let it open.
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Stabilizing Output voltage from the step-up circuit, it is generated from VSP and VSN.
VGL o 6 capacitor Connect to a stabilizing capacitor between VSSA and VGL.
Place a Schottkey barrier diode between VSSA and VGL.
Stabilizing Output regulated voltage for panel voltage. It is generated from VGL.
VGL_REG o 4 capacitor Connect to a stabilizing capacitor between VSSA and VGL_REG.
If not used, let it open.
. The power for common voltage in DC com driving.
vCcoM 0 10 Sct::)):::tlg? (-0.3V 1o -4V)
Connected a stabilizing capacitor 2.2uF to VSSA.
DC/DC pumping
External/internal power mode selection.
VvDD1/ 1: External power mode.(external VSP,VSN), connected to VDD1
EXT_VSPN I 1 VSSD 0: Internal power mode. (Refer to PCCS[1;0]for Internal Charge
Pump/HX5186 mode selection.) Connected to' VSSD or open.
C11P, C11N
C12P, C12N /0 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 /0 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 /0 12 Step-up Connect to'the step-up.capacitors according to the DC/DC pumping factor
C32P, C32N Capacitor | by pumping the VCL.voltage.
Step-up Connect.to-the step-up capacitors acecording to the DC/DC pumping factor
C41P, CHIN Vo 4 Capacitor | by pumping the VGH voltage.
Step-up Connect to the step-up-capacitors‘according to the DC/DC pumping factor
C51P, C51N Vo 4 Capacitor | by pumping the VGL voltage.
VCSW1 and VCSW2 connect with external power IC : HX5186-A/B/C to
veswi, veswz | 0 4 ) 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.
If not used, let.it open.
CABC_LED_EN o 1 LED Driver :Enable signal Qf Backlight LED driver( Active high).
f.not used, let it 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| PSWAP DOP DON CP CN D1P D1N
0 ] Date(l) I_Da’[ao Clock | Clock ] Data: I_Da’[a1
ane U+ ane 0- + - ane 1+ ane 1-
?DS,SVJVAA% 1 2 MPU 0 ] Data Data | Clock | Clock Data Data
Lane 0- | Lane 0+ - + Lane 1- | Lane 1+
0 Data Data Clock | Clock Data Data
1 Lane 1+ | Lane - + - Lane 0+ | Lane 0-
1 Data Data Clock | Clock Data Data
Lane 1- | Lane 1+ - + Lane 0- | Lane 0+
if not used , Please connected to VSSD
Select number of data lanes for MIPI DSI
Low : 1 data lane.
LANSEL I 1 MPU y .(HS_DOP/N and HS_CP/N)
igh : 2 data lanes.
(HS_DOP/N, HS_D1P/N and HS_CP/N)
If not used in other interface, Please connected to VSSD
HS_DO_P High Speed |\ 0\ s - Data di ial signal | i
_DO0_P, /0 8 Interface : 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 High Speed | MIPI DS : Clock differential signal input pins.
HS_CLK_N Host If not used , Please connect to VSSD or open.
HS_D1_P, | 8 H;ﬂ::e ;nggeed MIPI DSI : Data differential signal input pins. (Data lane 1)
HS D1 _N Host If not used , Please connect to VSSD or open.
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CRC and ECC output pin for MIPI DSI.

ERR 0 1 ) If not used , Please leave this pin open
Power supply for the MIPI DSI analog power.
HS_vCC P 5  |PowerSupply| \pDsi: HS VCC=1.65V ~ 3.3V (Recommend to connect with VDD1)
MIPI DSI analogy ground. HS_VSS=0V. When using the COG method,
HS_VSS P 11 Ground connect to VSSD on the FPC to prevent noise.
MIPI DSI regulator output pin. (1.5V)
HS_LDO o 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 connectto'VSSD or VDD1
DUMMY_HS LDOL| O 3 Open No function, let it open or connectito VSSD or VDD1
0SC I 1 } Oscillator input for test purpose:.
If not used, please let it-open-or connected to VSSD or VDD1
Oscillator input for test purpose.
DUMMY_OSC : 1 Open If not used, please let.it-open or connected t0.VSSD.(weak pull low)
DUMMY_TE_R (0] 1 Open No function, let itopen or connectto'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. lf\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
outputon 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 test pin. Disconnect it. This pin will output Gamma voltage. This pin can
output on 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, i 4 Goen DUMMYR 2A and DUMMYR_2B are short in driver IC.
DUMMYR_2A, P These pins are for bonding resistance measurement. These pins are Hi-Z
DUMMYR_2B in driver IC.
VGSWI[3:0] - 4 Open Not used. Let it open or connect to VSSD or VDD1.
GPOI3] - 1 Open No function, let it open or connect to VSSD or VDD1
LED boost control signal at high brightness mode.(Active high)
Dummy_LED_BROST & 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 1 Open If not used, let it open (or connect to VSSD).
Dummy_LED1, o 2 Open 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 DPI
0 0 1 1 16bits SPI interface, rising trigger | DPI
1 0 1 1 16bits SPI interface, falling trigger | .DPI
0 1 0 0 | 12C interface DPI
0 1 0 1 | MIPI DSI DSI
1 1 1 1 | MIPI DSI + Type-C Option-1 DSI
Other setting Not used -

Table 4.1: Interface Selection

Interface RDX IZgS;(/:L DCX D23-DO0 or other input pin
DPI/DBI TYPE-C Option 1 Unused | //8GL /| Unused |gpcy 000+ 24-it data bus
DPI/DBI TYPE-C Option 3 Unused |~ SCL  |[pox |goco D80+ 24-bit databus
16bits SPI interface, rising trigger | Unused SCL Unused gglz?éggo 24-bit data bus
16bits SPI interface, falling trigger-{- Unused SCL Unused gglz?éggo 24-bit data bus

DB23-DBO0: 24-bit data bus

I12C Interface Unused | 12C._SCL | Unused 12C_SDA. 12C_SCL
HS CLK P/N,
MIPL.DSI Unused Unused | Unused |[HS DOP/N,
HS D1P/N,
HS CLK P/N,

MIPI DSI+Type-C Option 1 Unused SCL Unused |HS_DOP/N,
HS D1P/N, 12C_SDA, 12C_SCL
Table 4.2: Pin Connection based on Different Interface
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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 option1 (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 m’—ﬂm

sDI nmmmm {_ D2 XDt D/cx D5 X D4 X B8 X D2 X D E
Command X . Command / Parameter

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

csx ] [
soL _I_l_\_l_\_l_\_l_Ll_\_l_\_l_Ll_\_l_\_l_Ll_\_l_\_l_\_l_\_l_\_l_\_
sDl )i(m XD6 X D5 X D4 X D3 X D2 X D1 X DO XD? 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) is next'activated. See the following figure.

l : Command /Parameter |
\n 1 ;|
1

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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1. Middle of frame Break
Parameter 2
Parameter 1 (The old value is
ComiEne § ey (Stored to register) [~ keptonthe | 77777 GO 2
register)
2. Between frame
Without break
CERERE] | Parameter 1 Parameter 2 Parameter 3
(Stored to register) (Stored to register) (Stored to register)
With break
Parameter 1 Parameter 2 Parameter 3
Command 1 (Stored to register) -» (The old value is kept +---m! (The old value is
9 on the register) kept on the register)
Break ) Parameter 1 of
Command 2 Command 2

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.

/i

Y= — — A = mE=— - | [ Command /Parameter »!/
> 1
f -
1

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 data transfer)

DATASHEET Vo1

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

8-bits

8-bits

Transmission Byte (P X S )

csx | o

A

.
|

SCL

scL _  fLfLFLFLF L L LS L P I Ll L LA
L P P PR T TR

FLIL
EARsN

RW X D/CX X H/L

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

SDl j RéW nnnn 0 15] 14 13] 12 11 10]
SDO Hi-Z Hi-Z Hi-Z Hi-Z
(s) Transmission Byte Transmission Byte (PXsXY
P 8;bits S 8-bits _
csx i > B [
scL _ FLSASIMS L I L L L LE LF LF LF LS Lf
SCL AR AR M P P P L

sl @m0

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

R/W X D/CX X H/L

SDO Hi-Z Hi-Z Hi-Z Hi-Z

(s) Transmission Byte Transmission Byte (P XS)

P 8-bits i 8-bits _

csx i g > I
scL _  fLfLFULF LS AL LfLF L LF L LF LFLE fL L
sCL _ [T e i i sy L
Sbi ) w °’1°X ﬂnﬂn 0_Xor X il ois1 X il X o1 X iz X o X i rw ) orex ) v
SDO Hi-Z Hi-Z Hi-Z Hi-Z

Figure 4.6: SPI 16
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4.1.2.2Serial data 16bits read mode

The 3-pin serial data packet cont

(S) Transmission Byte Transmission Byte (P XS )
P 8-bits i 8-bits _
csx | g i |
SCL | f f |_1 |_1 |_1 |_1 |—
scb _ [T T P M LU
SDI D RIW mnnnn 0 A1DD A1[:,D A1[;D A1[;D A:::D A%D AI;)D AI:D rRw Y piex Y HIL
0 0 1

sSDO Hi-Z Hi-Z Hi-Z Hi-Z

(S) Transmission Byte Transmission Byte (P XS )

8-bits 8-bits

A
\
y

B [
| |

csx |
scb _  fLFLA L L LA L LF LS L LF LE LS FL L
LTV T T AT T T T T L

SCL )
SDI D RW mnnnn o (ADD)(ADD)ADG' ADG | ADG ) ADD ) ABD | ABD v VeV
0O 0 O
sSDO Hi~Z Hi-Z Hi-Z Hi-Z
(s) Transmission Byte Transmission Byte (P XS )
0. 8-bits ay 8-bits o

scL Ty ruL
L P T T T e LU

SCL
Y\
SDI R/W X D/CX X H/L 0 0 0 0 0 R/W X D/CX X H/L
11 0
Hi-Z Hi-Z Hi-Z
SDO D[7] X DI6] X DI5] X DI4] X DI3] X DI2] X DI1] X DI0]

Figure 4.7: SPI 16bit Mode, Register Read Flow
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SDA

SCL
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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-
CONTROLLER
A

1

STATIC
RAM OR
EEPROM

—

LCD
DRIVER

—

—

MICRO-
CONTROLLER
B

GATE
ARRAY ADC

Figure 4.8 12C-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: I°C Signal Timing

Within the procedure of the I°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 I2C 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: 12C 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.

|

—— = —
} - — - |
N [
sbA | \1_/ X XXX/ O XX /N /o
| | M ACKNOWLEDGEMENT ACKNOWLEDGEMENT : |
| | SIGNAL FROM RECEIVER SIGNAL FROM RECEIVER | |
| |
SCL ! I\ /12 \_____/7 8 9 1 \_/ \_/ |
IS A
L__a |_ i _|
START STOP
CONDITION BYTE COMPLETE, CLOCK 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_SAO0”. The slave
address of 12C selected by 12C_SAO line is-defined a follow table.

12C SAO0 | Slave address (A6-A0)
0 1001100

1 1001101
Table 4.3:12C Slave Address Table
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4.1.3.312C interface write mode

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)

B. Send High byte of 16bits address, then IC feedback Ack.
c. Send Low byte of 16bits address, then IC feedback Ack.
D. Send 8bits register data, MSB first , ADD[7] send first, the IC feedback Ack
E. Send Stop condition
s Slave rwl A | APPLO A ADDL /] : A | DD | A ]
Tl A ddress | . ADD[8] . _ADD[0O] | | Gl B o
‘0’(Write)
| From master to slaver A = Acknowledge (SDA =Low)

A = Not acknowledge (SDA =High)

O From slaver to master

S = Start condition
Master ex: MPU,DSP...control chip P = Stop condition

— T
|S|aveaddress|R/W| |A6IA5IA4IA3IA2IA1IAOIR/W|

7 bit for address + 1 bit for R/'W

- LS e e e e e ) S e o e ) B
reglster address lADWS AD14 AD13 AD12 AD11 AD10 AD9 AD8 , AD7 IAD(S IADS I/-\D4 IADG |AD2 I/-\D1 IADO
o e
16 bit for register address
" - T T T T T T T
register setting | D7 D6 D5 D4 D3 D2,'Di DO

8 bit for register setting

Stop
| ) ) ) Wl
| - k- - k= = >
12C_SCL : |
I'Sa- . . SA /s HADDL_ T LADD hADDD - ADD LD D |
| [61 [0] | |[1‘51 11 21 [0] 11 [Z1 [0] 11 |
I12C_SDA Slave Address |1 I Register Addressu_\| || Register Address I Register \I | ,_
I High Byte | | Low Byte | | Parameter |1
I I I I

Figure 4.12: 12C Interface Register Write Flow
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4.1.3.412C interface read mode

HX8379-C also supports 12C to read data from 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)
B. Send High byte of 16bits address, then IC feedback Ack.
c. Send Low byte of 16bits address, then IC feedback Ack.
D. Send restart condition followed by 12C 6 bits slave address and 1 bit ‘1’(read flag)
E. IC sends register data to baseband, and followed by a non-ack.
F. Send Stop condition
[ Slave ~ ADD[15] DD[7]. _ Slave NE
S! Addres A ADDI8] A DDI0] A8 Address Al ReadData |A|P
]  From master to slaver A = Acknowledge (SDA =Low)
O From slaver to master A = Not acknowledge (SDA =High)
S = Start condition
Master ? ex: MPU,DSP...control chip
P = Stop condition
Sr = ReStart
| Slave address I R/W | |A8:A5:A4:A3:A2: Aw:Ao:RNv
7 bit for address + 1 bit for R/'W
iAD15:AD14:AD13:AD12:ADﬁ:ADw:ADQ :AD8:AD7 :ADG :ADS :AD4 :AD3 :AD2 :AD1 :ADO
16 bit for register address
ReStart s
Start ACK ACK ACK | ACK P
| I I el I |
| 1 L3 L3 N I
2c_scL |l : |
Isa. . . . sA ADD__ .|, . .ADD I'sa. . . . .sA D p I
I 61 UEIIE] 8 Ly Aol e o lm ORI
12C_SDA I . N . I I H
‘ Slave Address | ||, Register Address | |f. RegisterAddress | |[|| Slave Address | ||| Readback Data |!!
Ll High Byte | Low Byte | Ll I
N-ACK

Figure 4.13:12C Interface Register Read Flow
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4.1.4 MIPI DPI interface (Display Pixel Interface)

The HX8379-C uses 16 or 18-bit or 24-bit parallel DPI interface which includes: HSYNC,
VSYNC, DE, PCLK, DB23~DB0. The interface is active after Power On sequence. Pixel clock
(PCLK) is running all the time without stopping and it is used to entering HSYNC, VSYNC, DE
and DB23~DB0- lines states when there is a rising edge of the PCLK. The PCLK cannot be
used as continue internal clock for other functions of the display module e.g. Sleep In— mode
etc. Vertical synchronization (VSYNC) is used to tell when there is received a new frame of
the display. This is negative (“-“, “0”, low) active and its state is read to the display module by
a rising edge of the PCLK-line. Horizontal synchronization (HSYNC) is used to tell'when there
is received a new line of the frame. This is negative (“-“, “0”, low) active and'its state is read to
the display module by a rising edge of the PCLK- line. Data enable (DE)is used to tell when
there is received RGB information that should be transferred on the display. This is positive
(“+7, “17, high) active and its state is read to the display module-by. a‘rising edge of the
PCLK-line.

The pixel clock cycle is described in the following figure.

PCLK

HSYNC
VSYNC
DE
DB237DB0

Note: PCLK is an'unsynchronized signal (It can be stopped).
Figure 4.14: PCLK Cycle

Re§|Asrt]er DB23|DB22|DB21|DB20| DB19|DB18|DB17 | DB16| DB15| DB14|DB13|DB12| DB11|DB10| DBY | DB8 | DB7 | DBS | DBS | DB4 | DB3 | DB2 | DBY | DBo|  DPI Interface mode
50h X | X | x Xy x| x| x| x G5|G4|G3|G2|G1| GO 16-bit -

60h X | x| x| x| x| x G5|G4|G3|G2 |Gt | GO 18-bit

Table 4.4: DPI Color Mapping
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4.1.4.1General timing diagram

Vertical Sync.

Invisble Image

Vsync = Timing information what is not possible to see on the display
...... = Blanking Time
VBP
DE = 0 (Low)
"""""""" Display Area

(VAdr + HAdr) — period
when valid display data are
VAdr transferred from host to
display module

DE = 1 (High)
VFP
............ 3
Horizontal Sync. I_’
Foms HBP N HAdr > HFP
HP.

Figure 4.15: General-Timing Diagram

1 Frame

Panel
Display
VSYNC

Display Area

HSYNC

DE

! L
I
DE |
DB23~DB0 (D1 X_02 XP478 X479 D480

Figure 4.16: DPI (480RGB x 864) Timing Diagram

The image information must be correct on the display, when the timings are in range on the
interface. However, the image information can be incorrect on the display, when timings are
out of the range on the interface (Out of the range timings cannot cause any damage on the
display module or it cannot cause any damage on the host side). The correct image
information must be displayed automatically (by the display module) on the next frame
(vertical sync.), when there is returned from out of the range to in range interface timings.
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4.1.5 16-bit / pixel color order on the DPI I/F

RESX
VS
HS

DE
PCL
LA
DB23
DB22
DB21<
DB20
DB19C
DB18<
DB17<
DB16<
DB15,R4

R
R
K
K

>< o< S > S > S >
> K > K S K S S
> K > K S K S S
> K > O] S S S K
Ve NV D

DB14,R3
DB13,R2

DB12,R1
DB11,R0O
DB10,G5

DB9,G4

DB8,G3
DB7,G2
DB6,G1
DB5,G0

DB4,B4
pu3.n3 CB1LBIT3 X B2,6IT3 X_B3,BIT3 X B4,BIT3 X_BSBIT3 )
po2,n2 CBLBIT2) B2,BIT2 X_B3,BIT2 X B4,BIT2 X B5BIT2)
pe1,51 {EREID(EZEIN) @SB (EHETID@EEEITD

DBO0,B0

16BITS\>& 165|Ts>g1‘GBIT
16-bit to 24-bit color data mapping
24BITS

Transfer Order 1
16-bit Data

DB [ o8 [ 0B [ DB [ 0B o6 |08 | 08 [ 0B [ 0B [ 0B o8 |08 [ DB [ 0B [ 0B
InputDataBus15|14|13|12|11| |10|9|8|7|6|5| |4|3|2|1|0|

A

YYyVvVYyy

Display data

Note: MSB=DB23, LSB=DB0 and picture data is MSB=Bit5, LSB=Bit0 for Green data and MSB=Bit4, LSB=Bit0 for
Red and Blue data.
Figure 4.17: 16-Bit / Pixel, 65K Colours Order on the DPI I/F
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4.1.6 18-bit/ pixel color order on the DPI I/F
RESX

VS
HS

J I O S B

DB23
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DB22

DB21

DB20

DB19 <

> > > > > K
>< > > > > >
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DB17,R5

DB16,R4
DB15,R3
DB14,R2
DB13,R1
DB12,R0O
DB11,G5
DB10,G4

pes. o { GTLBITS X G2BIT3 X GaBITa X GABITS Y GE81Ta)

DB8,G2

DB7,G1

pes.co  GTBITOX G20y GaBIToX_GABIoY_GEBImo)

DB5,B5

DB4,B4
p53.53 CBLBIT3 X B2,6IT3 X_B3,BIT3 X B4,BIT3 X_BSBIT3 )
DB2,B2
DB1,B1
DBO0,B0

Nl
W<

1SBITSX1SBITS 18BITS
18-bit to 24-bit color data mapping
24BITS

Transfer Order 1

18-bit Data

DB | DB | DB | DB
1M]10] 9 8

DB | DB
17 | 16

DB
15

DB
14

DB
13

DB
12

DB

Input Data Bus 5

DB
7

Y

Y

Display data

Note: MSB = DB23, LSB = DB0 and Picture Data is MSB = Bit5, LSB = Bit0 for Red, Green and Blue data.
Figure 4.18: 18-Bit / Pixel, 262k Colours Order on the DPI I/F
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4.1.7 24-bit/ pixel color order on the DPI I/F

RESX

DATASHEET Vo1
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e

R
R
R
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DB23,R7
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DB21,R5
DB20,R4
DB19,R3
DB18,R2
DB17,R1
DB16,R0
DB15,G7
DB14,G6
DB13,G5
DB12,G4
DB11,G3
DB10,G2
DB9,G1
DB8,G0
DB7,B7
DB6,B6
DB5,B5
DB4,B4
DB3,B3
DB2,B2
DB1,B1

DBO0,B0
24BITS

Note: MSB = DB23, LSB = DBO0 and Picture Data ié MSB = Bi.t7, LSB = Bit0 for Red, Green and Blue data.

Figure 4.19: 24-Bit / Pixel, 16.7M Colours Order on the DPI I/F
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4.2 DSI system interface

The DSI specifies the interface between a host processor and a peripheral such as a
display module. Figure 4.20 shows a simplified DSI interface. From a conceptual
viewpoint, a DSI-compliant interface also sends pixels or commands to the peripheral,
and can read back status or pixel information from the peripheral. The main difference
is that DSI serializes all pixel data, commands and events.

Video Mode refers to operation in which transfers from the host processor to the
peripheral take the form of a real-time pixel stream. In normal operation, the display
module relies on the host processor to provide image data at sufficient bandwidth to
avoid flicker or other visible artifacts in the displayed image. Video information should
only be transmitted using High Speed Mode.

Host Device, e.g. an Application Peripheral, e.g. a Display containing the
Processor or Baseband Processor DSl-receiver
containing DSI Transmitter

Bi-directional High

DSI Transmitter Speed Data_ Links DSI Receiver
DOP |«¢———————| DOP
DON |«¢———— | DON
DiP p| D1P
D1N p- DIN
CLKP P CLKP
CLKN P CLKN

Figure 4.20: DSI Transmitter and Receiver Interface

Please refer.to. “DRAFT MIPI Alliance Standard for DSI” for DSI detailed specifications.
The data lane number select by internal register (RBAh).
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DSI layer definitions

According Figure 4.21 DSI transmitter and Receiver interface to understand simple
interface block diagram. Then under diagram is internal block for DSI which include
four types: PHY Layer, Lane Management Layer, Low level protocol and Application
Layer.

The PHY Layer specifies the characteristics of transmission medium_and electrical
parameters for signaling the timing relationship between clock and Data Lanes.

The Lane Management Layer specifies DSI

is Lane-scalable ' for~ increased

performance. The data signals maybe transmission through:one.or more channel
depending on the bandwidth requirements of the application.

The Protocol Layer specifies at the lowest level, DSI protocol specifies the sequence
and value of bits and bytes traversing the interface. It specifies-how bytes are
organized into defined groups called packets.

The Application Layer describes higher-level ‘encoding and. interpretation of data
contained in the data stream. The DSI specification describes the mapping of pixel
values, commands and command’s parameters.to bytes in the packet assembly.

C Pixel to Byte Packing.Formats it
Application . . Application
| PBE Control Command Generation// Interpretation Control Pixel
| 4L L L 1r
| Data Control Packet Based Protocol Control Data
Low Level Protocol ; . Low Level Protocol
| e 1887 ECC and Checksum Generation and Testing e e
| J L sons J|[}I] L] 1T sois
| Lane Management Layer Lane Distribution and Merging Lane Management Layer
| J L sois [[[[]] 1] 1T sbis
| Data0 o Start of Packet / End of Pack Control
Serializer / Desserializer
| PHY Layer Colock Management (DDR) PHY Layer
Electrical Layer (SLVS)
——— — R === — — - - — —
D-PHY interface High Speed Unidirectional Clock
module (DIM)
Lane 0 High Speed Unidirectional Data (optionally Bidirectional in LP Mode)

Lane 1 High Speed Unidirectional Data
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4.2.1.1Lane States

The HX8379-C uses Data Lane and Clock Lane differential pairs for DSI. Both
differential lane pairs can be driven LP (Low Power) or HS (High Speed) mode.

LP mode means each line of the differential pairs are used independently and
single-ended. In LP mode differential receiver is disable (termination resistor of the
receiver is disable). In LP mode there are four possible Low-Power Lane states
(LP-00, LP-01, LP-10, and LP-11).

HS mode means the differential pairs are not used in single-end-and;-termination
resistor of the receiver is enabled. There are different modes and protocol in each
mode when transfer display data from MCU to the display module.

The state code of HS and LP Lane pair are defined as below:

Line Voltage Levels High-Speed Low-Power
State Code Dp-Line Dn-Line BurstMode | Control Mode | Escape Mode
HS-0 HS Low HS High Differential-0 Notel Note1
HS-1 HS High HS Low Differential-1 Notel Note1
LP-00 LP Low LP Low N/A Bridge Space
LP-01 LP Low LP High N/A HS-Rgst Mark-0
LP-10 LP High LPLow N/A LP-Rgst Mark-1
LP-11 LP High LPHigh N/A Stop Note2
Note1: During High-Speed transmission the Low-Power Receivers observe LP-00 on the
Lines.
Note2: If LP-11 occurs during Escape mode the Lane returns to Stop state (Control Mode
LP-11)
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4.2.1.2Clock Lane Mode

Figure 4.22 shows the state diagram for Clock Lane Mode. The Clock Lane has three
different power modes: Low Power Stop State, Ultra Low Power State (ULPS) and
High Speed clock transmission.

. Enter LP Stop State: ————»
Init Master or Slave
Master or Slave
Enter ULPS: ——»

l Enter HS transmission.mode: ———»
/
BRIDGE HS-REQ BRIDGE
LP-00 LP-01 .
S A =
-~
N
/ HS-0
( \
\
N HS CLOCK
S~ transmission

—_— —_——

Figure 4.22: Clock Lane Mode State Diagram

Clock Lane can be driven LP-11/to enter Low Power Stop State. There are three ways
to enter Lower Power Stop State:

(1) After Initial state (HW.reset, SW reset, Power on sequence).
(2) Leaving ULPS: ULPS LP-00 -> LP-10.-> Low Power Stop State LP-11.

Twakeup HS_CLKP ——

|
|
|
|
|
|
|
! HS_CLKN ——
|
|
|
|
|
|
|

ULPS
LP-00

LP Stop
LP-11

LP-10

(3) Leaving HS clock transmission mode: HS mode (HS-0 or HS-1) -> HS-0 -> Low
Power Stop State LP-11.

|
|
|
|
|
:
- | TCLK-TRAIL HS CLKP
HS transmission i -
HS_CLKN ——
HS-0orHs-1 | ><1 HS-0
L
| |
b
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Clock Lane can be driven LP-00 to enter Ultra Low Power State from Low Power Stop
State. The flow is Low Power Stop State LP-11 -> LP-10 -> ULPS LP-00.

HS_CLKP ——
HS_CLKN ——

LP Stop
LP-11

LP-10

ULPS
LP-00

Clock Lane can be High Speed Clock Transmission State from-Low-Power Stop State.
The flow is Low Power Stop State LP-11 -> LP-01 -> LP-00 ->HS-0 -> HS-0/1.

4T CLK-TERMEN-®,

I
I
|
|
I
|
IN—TCLK—ZERO—N
|
|

HS clock
transmission

HS-0'or HS-1

| HS-0
|
|/

LP Stop
LP-11

LP-01
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4.2.1.3Data Lane Mode

Figure 4.23 shows the operational flow diagram for Data Lane Mode. There are three
operating modes in Data Lane: Escape mode, High-Speed transmission mode and

Turnaround.

Vs

X ((Trigger )

Init Master

Mode

Escape

SoT HST EoT Turnaround

LP-00>01>00

LP-00>10>00>10

N \/
e B
RX ,
Init Slave q' Escape
M wa g\ Mode
(TPOT
\ LP-00>01>00
HS-Prpr | HS-Rgst |4 LP-Rgst
LP-00 - LP-01 \ LP-11 LP-10
Y
Turnaround
SoT HST EoT LP-00>10>00>10
N Y,
Figure 4.23: Data Lane Mode State Diagram
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4.2.1.3.1 Escape Mode

Data LaneO is used in Escape Mode when data lane in LP mode. Data Lane shall
enter Escape mode via LP-11 -> LP-10 -> LP-00 -> LP-01 -> LP-00 and exit Escape
mode via LP-10 -> LP-11.

LP-11
I

A
|
-Rgst LP-10 RX LP-Rgst
A

| TX Stop RX Stop |

[y

TXL

-Yield LP-00 RX LP-Yield

[reip
TX Esc-Rgst LP|-01 RX Es‘c-Rqst
N
[ RxEs
A

|
1
X Esc-Go LP-00 RX Esc-Go

HEENE
RLPEN]

—
(@]

|
4
TX Esc-Cmd | Command | RX Esc-Cmd |

<
-«

TX Triggers

Y

LP-10 TX Mark RX Wait

RX ULPS
TX LPDT LP-Data RX LPDT
I

Figure 4.24: Escape Mode State Machine

TX ULPS LP-00

i

Once Escape mode is entered, the transmitter shall send an 8-bit entry code to
indicate the requested action. The Entry Code as follows:

(1) Trigger (Reset-Trigger(46h), Tearing effect(BAh), Acknowledge(84h))
(2) Drive Data Lane to Ultra Low Power State(78h)
(3) Send Low Power Data Transmission(87h)
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| |
Es{:ape Mode 'Entr‘,

Escape Entry Code

el AVAVAVAVAVA®S A
e ATAVAYAsSvAtovd
== L WP
S NN
e AVAVAVAVAVAVATA

Figure 4.25: Escape Mode Timing Sequence
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4.2.1.3.2 High Speed Data Transmission

The display module can enter High Speed Data Transmission when Clock Lane in the
High Speed Clock Mode. All Data Lane enter High Speed Data Transmission
synchronously but may end at different time. Data Lane enters High Speed Data
Transmission by the flow: LP-11 -> LP-01 -> LP-00 -> SoT (HS-00011101), and exits
High Speed Data Transmission by the flow: Toggle the last payload data bit to
different state immediately and keeps that state for atime T 5 ..., -

| TX Stop | LP-11 | RX Stop |
Y 4 ! f y
TX HS-Rgst |_P|.01 RX HS-Rgst

A | A

| RX HS-Prpr

5] [F7E)

TX HS-Prpr LP-00 Y
i RX HS-Term
TX HS-R v

Sub-rs]t_atL:an TX HS-Go HSI-O RSXUE-SSEZ(L:
machine v | v machine

| TX HS-Sync | HS-00011101 | RX HS-Sync |

R v V] | PR Y V]

| TX HS-0 m TX HS-1 | HS-0 | HS-1 | RX HS-0 |:| RX HS-1 |

| TX HS-1 | | TX HS-0 |

HS-1 : HS-0

Figure4.26: High Speed Data Transmission State Machine

Y

CLK

XEXRTL K KT X KX X7 XXX XXX XX KOO OO XX O

D(0~1)p/ T
D(0~1)n  re—TLrx—da 1% - aTHS ZEROW 4—THS-SYNC—>
biSs Disconnéct
VIH(min) 00011101 Terminator:
_ ) \ \ :
-VIL(max) HSDT . HS-0 or HS-1
/L /L
\ X/ /!
—t1 HS-0
Capture
LP-11 LP-01 | LP-00 1st Data Bit » TEOT > Pt
lt— THS-TRAIL—P»-—THS-EXIT—P»

Figure 4.27: High Speed Data Transmission Timing Sequence
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Clock Lane

Disconnect

CLKp/ Terminator

CLKn <—TCLK-POST—><—TEOT—T
-VIH(min)
-VIL(max}

SO \q/__/ﬁﬂi@@@@@oc

& TCLK-TRAIL—p>-t—THS-EXIT—p>--TLPX— TCLK- -a-TCLK-ZERO-w- CLK"

i PRE
<PREPAR Ths.
- E -4—TLPX—»<PREPAR™
Data Lane Disconnect :

D(0~1)p/ Terminator
D(0~1)n \ /_ \ \
-VIH(min) /
-VIL(max) >/

N

Figure 4.28: Switching the Clock Lane between Clock Transmission and LP Mode
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4.2.1.3.3 Bi-directional Data Lane Turnaround
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The transmission direction of a bi-directional Data Lane can be swapped by means of
a Link Turnaround procedure. This procedure enables information transfer in the
opposite direction of the current direction. The procedure is the same for either a
change from Forward-to-Reverse direction or Reverse-to-Forward direction.

TX Stop

A

TXLP

TX LP-Yield
TX TA-Rgst

A

A

A

/

y

/

y

TX TA-Go

A

RX TA-Look

A

A-Ack

RXT

A

-Rgst

o ]
o

LP-11
I

|
LP-10
|

LP-00

|
LP-10
|

I
LP-00

I
LP-00
|

LP-00

LP-10

RX StopT LP-11
I

Figure 4.29: Turnaround State Machine

| | |
—TLPX—>¢—TLPx—>a——TLPX—

H

RX Stop

RX LP-Rgst

- U |l

RX LP-Yield

RX TA-Rgst

RX TA-Wait

KERENCNE
HEHNH

RX TA-Get

i

/
TX TA-Ack
/
TX Stop

LP-11" LP-10 ! LP-00 | LP-10 |
| | |

Note: Ratio of TLpx(Master)/TLpx(Slave) is

between 2/373/2

HS_DP ———
HS_DN ———
Vo 4TLPX l . . |
< ——TTA-GO——»! ! ! :
| | 1 | " !
| ! ! ! !
| | Drive | ! ! !
{ I overlap | : | |
| 273TLpPx | | !
| | | | | !
| | | | | !
| I | | | !
= : | ! : |
| : | | 4
| LP-00, LP-000 LP-00; LP-10 |  LP-11 |
'«TTA-SUREP TTA-GET l—TLPX—-4—TLPXx—
~ 5TLpx
172TLPx

Figure 4.30: Turnaround Procedure
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4.2.2 DSI protocol

The protocol layer appends packet-protocol information and headers. The receiver
side of a DSI Link performs the converse of the transmitter side, decomposing the
packet into parallel data, signal events and commands. The DSI protocol permits
multiple packets which is useful for events such as peripheral initialization, where
many registers may be loaded with separate write commands at system startup.
Figure 4.31 illustrates a case where multiple packets are being sent separately.

@@@Q@a@@@ B -

LPS : Low power state
SOT : Start of Transmission
SP : Short Packet

LP : Long Packet

EOT : End of Transmission

Figure 4.31: Separate HS Transmission Packets

The packet includes two types which ‘are-Long packet and'Short packet. The first byte
of the packet, the Data Identifier (DI); includes, information specifying the type of the
packet.

Short packets shall contain an- 8-bit Data 1D-followed by two command or data bytes
and an 8-bit ECC; a Packet Footer shall-not be present. Short packets shall be four
bytes in length. Figure 4.32 shows the structure of the Short packet.

ECC

LPS |SOT EOT| LPS

Data 0

Data ID
Data 1

.
Packet Header
(PH)
DI(Data ID) : Contain Virtual Channel Identifier and Data Type.
ECC(Error Correction Code) : The Error Correction Code allows single-bit errors to
be corrected and 2-bit errors to be detected in the Packet Header.

Figure 4.32: Short Packet Structure
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Long packets specify the payload length using a two-byte Word Count Field and
then the payload maybe from 0 to 65,541 bytes in length. Long packets permit
transmission of large blocks of pixel or other data. Figure 4.33 shows the structure of
the Long packet. Long Packet Header composed of three elements: an 8-bit Data
Identifier, a 16-bit Word Count, and 8-bit ECC. The Packet Footer has one element, a
16-bit checksum. Long packets can be from 6 to 65,541 bytes in length.

Where 65,541 bytes = (2'%-1) + 4 bytes PH + 2 bytes PF

5 E A Y £
o — (o) (8] - D
= o~ O o2
O © ; ; Q
ps |soT| 8| 2 | Q| R | S s |5 | &g [EOT|LPS
= £ ol a © © o=
2 Q| o o
y y "\'{" A Y J
|I-D|aC|<;et Packet Data Packet Footer
eader Payload
i (Payload) (PF)

DI (Data ID) : Contain Virtual Channel Identifier and Data Type.
WC (Word Count) : The receiver use WC to.define’'packet end.
ECC (Error Correction Code) : The Error Correction-Code allows single-bit errors to

be corrected and 2-bit errors to be detected in the Packet Header.
PF(Packet Footer) : 16-bit Checksum.

Figure 4.33: Long Packet Structure

According to packet form, basic elements.include DI and ECC. Figure 4.34 shows the
format of Data ID:

DI7 | DI6 DI5 | DI4 | DI3 | DI2 | DI | DIO
VC (Virtual Channel) DT (Data Type)

DI[7:6] =» These two bits identify the data as directed to one of four virtual channels.

DI[5:0]: These six bits specify the Data Type, which specifies the size, format and, in
some cases, the interpretation of the packet contents.

Figure 4.34: The Format of Data ID
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Figure 4.35 show Short- / Long-packet command transmission sequence.

Short packet write Command / Parameters:

s (sor o1 Foo)eon)

DI = Write suitable Data type.
Ex: One CMD write, DI + DCS WR CMD
CMD + PAs write, DI + DCS WR CMD + PAs

Long packet write Command / Parameters / Pixel Data:

N
7 oo o)

DI = Write suitable Data type.
WC = Write number of Payload Data.
Ex: One CMD write, WC setting.as 1.
CMD + PAs write, WC setting as number of (CMD+PAs).
CMD + DATA write; WC.setting as number of (CMD + Pixel DATA).

o )eer

Figure 4.35: Short- / Long Packet Command Transmission Sequence
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4.2.3 Processor to peripheral (Obverse direction) packet data type

The set of transaction types sent from the host processor to a peripheral, such as a
display module, are shown in Table 4.5 Data Types for Processor-sourced Packets.

Data type, hex Data type, binary Description packet Size
01h 00 0001 Sync Event, V Sync Start Short
11h 01 0001 Sync Event, V Sync End Short
21h 10 0001 Sync Event, H Sync Start Short
31h 11 0001 Sync Event, H Sync End Short
08h 00 1000 End of Transmission packet(EoTp) Short
02h 00 0010 Color Mode (CM) Off Command Short
12h 01 0010 Color Mode (CM) On Command Short
22h 10 0010 Shut Down Peripheral. Command Short
32h 11 0010 Turn On Peripheral Command Short
05h 000101 DCS WRITE, no parameter Short
15h 010101 DCS WRITE;.1-parameter Short
06h 000110 DCS READ, no'parameters Short
37h 11 0111 Set Maximum Return Packet Size Short
09h 00 1001 Null.Packet, nodata Long
19h 01 1001 Blanking Packet, \no data Long
39h 11 1001 DCS Long Write/write_ LUT Command Packet Long
29h 10 1001 Generic Long Write Long
OEh 00 1110 Packed Pixel Stream, 16-bit RGB, 5-6-5 Format Long
1Eh 01 1110 Packed Pixel Stream, 18-bit RGB, 6-6-6 Format Long

Loosely Packed Pixel Stream, 18-bit RGB, 6-6-6
2Eh 101110 Rorrmdl : ’ Long
3Eh 11 1110 Packed Pixel Stream, 24-bit RGB, 8-8-8 Format Long
X0h and XFh, unsgeeiid ))(())(( (1)(1)?10 Rlﬁ)uﬁgp-;gf?e% codes are reserved i

Table 4.5: Data Types for Processor-sourced Packets
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The following tables list function of all data types in detail.
Sync Event (H start, H end, V start, V end), data type=xx 0001 (x1h)

Data type, hex Function description Number of bytes
01h V Sync start, Start of VSA pulse.

11h V Sync End, End of VSA pulse. 4 bytes

21h H Sync Start, Start of HSA pulse. (Dl+Data0+Data1+ECC)
31h H Sync End, End of HSA pulse.

Note: V Sync Start and V Sync End event represents the start and end of the VSA, respectively. Similarly H Sync Start
and H Sync End event represents the start and end of the HSA, respectively.

EoT Packet
Data type, hex Function description Number of bytes
08h End of Transmission Packet (EoTp) (08,0F,0F,01)

4 bytes
(Dl+Data0+Data1+ECC)

Note: The main objective of the EoTp is to enhance overall robustness of the system during HS transmission mode.
Therefore, DSI transmitters should not generate an EoTp when transmitting in"LP mode.

Color Mode Off /On Command

Data type, hex Function description Number of bytes
02h Color Mode Off Packet (02,00,00,0B) 4 bytes
12h Color Mode On Packet (12,00,00,18) (Dl+Data0+Data1+ECC)

Note: Color Mode Off is a Short packet command that returns a Video Mode.display module from low-color mode to normal
display operation. Color Mode On is a Short packet-command that switches-a Video Mode display module to a
low-color mode for power saving.

Display Status (shutdown command, turn-on command )

Data type, hex Function description Number of bytes
22h Shutdown Peripheral Packet (22;00,00,1E) 4 bytes
32h Turn On Peripheral-Racket (32,00,00,0D) (Dl+Data0+Data1+ECC)

Note: Shutdown Peripheral command that turns off the display in.a Video Mode display for power saving. Turn On
Peripheral command that turns on the display in Video Mode display for normal display.

DCS Short Write Packet (0,1 parameter)

Data type, hex Function description Number of bytes
05h and 15h DCS Short Write command, 0 or 1 parameter, Data Types = 00 4 bytes
0101(05h), 01 0101 (15h), Respectively. (Dl+Data0+Data1+ECC)

NOTE: (1) Forwrite'part, If DCS Short Write‘’command, followed by BTA (Bus Turn-Around), the peripheral shall respond
with ACK when without error was detected in the transmission (Host - Slave). Unless an error was detected, the
peripheral shall respond with Acknowledge with Error Report.

For example: 05h DCS WRITE for no parameter command set.

| 05h [emp | o | Ecc | Ex. 05h, 29h, 00, 1Ch — Display On(29h)

For example: 15h DCS WRITE for only one parameter command set.

| 15h [ cmp | par | Ecc | Ex. 15h, 36h, 08h, 11h — MADCTL(36h)-BGR bit=1

DCS Read Request,No Parameter

Data type, hex Function description Number of bytes
06h DCS Read Request, the returned data may be of Short or Long 4 bytes
packet format. (Dl+Data0+Data1+ECC)

NOTE: (1) When use DCS Read Command, the Set Max Return Packet Size command will limit the size of returning
packets.
(2) The peripheral shall respond to DCS Read Command Request in one of the following ways:
@ If an error was detected by the peripheral, it shall send Acknowledge with Error Report. So the peripheral
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shall transmit the requested READ data packet with suitable ECC in the same transmission.
@ If no error was detected by the peripheral, it shall send the requested READ packet (Short or Long) with

appropriate ECC and Checksum, if either or both features are enabled.
(3) One byte <= Length of payload DATA <= 2"°-1

Return Packet Size Setting

Data type, hex Function description Number of bytes
Set Maximum Return Packet Size that specifies the maximum 4 bytes
37h size of the payload in a Long packet transmitted from peripheral (DI'+ WG + ECC)

back to the host processor.
Note: The two-byte value is transmitted with LS byte first. And during a power-on or Reset sequence;.the Maximum Return
Packet Size shall be set by the peripheral to a default value of one.

Null Packet and Blanking packet

Data type, hex Function description Number of bytes
09h Null Packet is a mechanism for keeping the serial Data Lane(s) Up to 65541 bytes
in High-Speed mode while sending dummy data. (DI +WC + ECC

: : O\ LV . +DCS CMD.
Blanking packet is used to convey blanking timing information + Payload DATA +

19n in a Long packet. PF)

Note: (1) When Null Packet, the Payload Data belong “null” Data, actual datavalues sent are irrelevant because the
peripheral does not capture or store the data.
(2) When Blanking packet, the packet represents a period'between active seanlines of a Video Mode display,

DCS Long Write packet

Data type, hex Function description Number of bytes
DCS Long Write/ Write—'LUT._Command is used-to'send larger Up to 65541 bytes
39h blocks of data to a display’module that.implements the Display (DI +WC + ECC
Command Set. + DCS CMD.
+ Payload DATA +
PF)

Generic Long Write packet

Data type, hex Function description Number of bytes
29h A:Same as DCS Long Write (39h) Up to 65541 bytes
(DI +WC + ECC
. . . + DCS CMD.
B:Continuous Write Function , could be used after 29h / 39h + Payload DATA +
PF)
Note: (1) For DCS Long Write: Send a NOP or NULL packet in front of 29h to avoid Continuous Write Function

beginning.
(2) For Continuous Write: WC shoud be 4N+1 and the times of continuous write cannot be over 3 times.

Data Stream Format

Data type, hex Function description Number of bytes
Packed Pixel Stream 16-Bit Format is used to transmit image Up to 65541 bytes
data formatted as 16-bit pixels to a Video Mode display (DI+WC + ECC
module. Pixel format is “(5 bits) red, (6 bits) green and (5 bits) + DCS CMD.

blue”. + Payload DATA + PF)

OEh
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1 byte, ] byte,

D D7D D7

Pixel 1

5b ———

Word Count Checksum

Virtual Channel
Data Type

Pixel 1 Pixel n

>

PH (Packet Header) Variable Payload-data PF'ZPacket Foote;)

A
A 4
A

Note: Within a color component, the “LSB is sentfirst, the MSB last “.

Data Stream Format

Data type, hex Function description Number of bytes
Packed Pixel, Stream 18-Bit Format is used to transmit image Up to 65541 bytes
data-formatted as 18-bit pixels to a Video Mode display (DI +WC + ECC
module. Pixel format/is™(6 bits) red, (6 bits) green and (6 bits) + DCS CMD.

blue™ + Payload DATA + PF)

1Eh
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1 byte ] byte

DO___D7 DO D7
RO R

6b

Pixel 1
1b te1 bytg byte 1 byte ] byt§1 byte ] byte 1 byte }byte

Virtual Channel -
Data Type

6b 6b
Word Count| ECC
Pixel 1 Pixel 2 Pixe! 3 Pixel 4

PH (Packet Header)

> <

2 bytes

byte,

1 byte 1 byte ] bxt byte ] bytg1 byte ] byte 1 byte |

Checksum

Variable-Payload-Data (First 4.pixels packed at 9 bytes)

Pixel n-3 Pixel n-2 Pixel n-1

<

Variable Payload Data.(First 4 pixels packed at 9 bytes) "PF (Packet F<)=oter)

Note: Within a color component, the/LSB is sent first and'the MSB last and pixel boundaries only line up with byte
boundaries every four pixels (nine bytes). Preferably, display modules employing this format have a horizontal extent
(width in pixels) evenly divisible by four, so'no'partial bytes remain at the end of the display line data. It is possible to
send pixel data that represent a line width that/is not a multiple of four pixels, but display logic on the receiver end
shall dispose of the extra bits of the partial byte at the end of active display and ensure a “clean start” for the next line.

Data Stream Format

Data type, hex

Function description Number of bytes

2Eh

Himax Confidential

Packed Pixel Stream 18-Bit Format, each R, G, or B color
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Up to 65541 bytes

component is one byte form, but the valid pixel bits occupy bits ( DI + WC + ECC

[7:2] and bits [1:0] of are ignored. Pixel format is “(6 bits) red, + DCS CMD.

(6 bits) green and (6 bits) blue”. + Payload DATA + PF)
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1 bytg J bytg J byt

DO D7 DO D7D0 D7
RO R5|

6b

p—

1 byt
-———— 6b

. 1byte  2bytes _ _1byte \{bytg] bytg 1 byt

Word Count| ECC Checksum

Virtual Channel
Data Type

Pixel 1 TV Pixel n

>

PH (Packet Header) Variable Payload-Data PF (Packet Foo:ter)

A
\ 4
' 3

Note: Within a color component, the LSB is sent first, the MSB last and With this/format, pixel boundaries line up with byte
boundaries every three bytes.

Packed Pixel Stream, 24-bit format

Data type, hex Function description Number of bytes
Packed Pixel-Stream 24-Bit-Format.is used to transmit image Up to 65541 bytes
data formatted \as 24-bit pixels—to" a Video Mode display (DI +WC + ECC
module. Pixel format is (8 bits).red, (8 bits) green and (8 bits) + DCS CMD.
blue! + Payload DATA + PF)

3Eh
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1 byte ] bytg 1 bytg

DO D7D0 D7D0 D7
G7|

8b

Pixel 1

\
\

\
\

1 byte 2 bytes 1 byte ‘\1 bytg ] bytg 1 byte

8b ———

|
|
I
|
I
I

1 byte ] byte 1 byt 2 bytes

Word Count Checksum

Data Type

Pixel 1 NS Pixel n

Virtual Channel

A

PH (Packet Header) Variable Payload Data PI?(Packet Footér)

Note: Within a color component, the LSB is sent first, the MSB last and With this/format, pixel boundaries line up with byte
boundaries every three bytes.
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4.2.4 Peripheral to processor (Reverse direction) packet data type

HX8379-C has the bidirectional capability for returning READ data, ACK or error
information to the host processor. The packet structure for peripheral-to-processor
transactions is the same as that for the processor-to-peripheral direction.

Peripheral-to-processor transactions are of four basic types:

A. Tearing Effect: a trigger message sent to convey display timing information to the
host processor.

B. Acknowledge: a trigger message sent when the current transmission,’ as well as all
preceding transmissions since the last peripheral to host communication.

C. Acknowledge and Error Report: a Short packet sent if any errors ' were detected in
preceding transmission from the host processor. Once. reported, accumulated
errors in the error register are cleared.

D. Response to Read Request: a Short or Long packet that returns data requested by
the preceding READ command from the processor.

In general, if the host processor completes a transmission to the-peripheral with BTA
asserted, the peripheral shall respond with-one or more appropriate packet(s), and
then return bus ownership to the host processor. If'BTA is not asserted following a
transmission from the host processor, . the peripheral shall not communicate an
Acknowledge or other error information back to.the host processor.

The processor-to-peripheral transactions with BTA.asserted, can contain the following
forms.

A. Following a non-Read command-in which no error was detected, the peripheral

shall respond. with Acknowledge.

B. Following a Read request in-which no error was detected, the peripheral shall
send the requested READ data.

C. Following a Read request .in which the ECC error was detected and corrected,
the Peripheral shall send‘the requested READ data in a Long or Short packet,
followed by a 4-byte (Acknowledge with Error Report) packet in the same LP
transmission. The Error Report shall have the ECC Error flag set.

D. Following a non-Read command in which the ECC error was detected and
corrected, the peripheral shall proceed to execute the command, and shall
respond to BTA by sending a 4-byte (Acknowledge with Error Report) packet, the
Error Report shall have the ECC Error flag set.

E. Following any command in which SoT Error, SoT Sync Error, EoT Sync Error,
LP Transmit Sync Error, checksum error or DSI VC ID Invalid was detected,
or the DSI command was not recognized, the peripheral shall send a 4-byte
Acknowledge with Error Report response, with the appropriate error flags set in
the two-byte error field. Only the ACK/Error Report packet shall be transmitted; no
read or write accesses shall take place on the peripheral in response.

An error report is composed of two bytes following the DI byte, with an ECC byte
following the error report bytes. Table 4.6 shows the Error Report Bit Definitions. And
Table 4.7 lists complete set of peripheral-to-processor Data Types.
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Bit Description
SoT Error
SoT Sync Error
reserved
Escape Mode Entry Command Error
Low-Power Transmit Sync Error
LP-TX Timeout Error
reserved
reserved
ECC Error, single-bit (detected and corrected)
ECC Error, multi-bit (detected, not corrected)
Checksum Error (long packet only)
DSI Data Type Not Recognized
DSI VC ID Invalid
Invalid Transmission Length
reserved
DSI Protocol Violation
Table 4.6: Error Report Bit Definitions.

RPN LA ©ONOORWN = O

Data type, hex Dak)t;;yrge, Description packet Size
02h 00 0010 Acknowledge with Error Report Short
1Ch 011100 DCS Long READ.Response Long

Others (00h—->3Fh) Reserved -

Table 4.7: The Complete Set of -Peripheral-to-Processor-Data Types.

Acknowledge types
Data type, hex Function description Number of bytes
02 Get Acknowledge with.Error report when Error occurs 4 bytes

from processor transmission.
Note:When processor transmits complete Payload, following signal-by BTA, peripheral must respond to processor.
With error=»Acknowledge with-error report, Without error=» Acknowledge.

DCS Read types
Data type, hex Function description Number of bytes
Up to 65541 bytes
1ch This is the 1ong-packet response to DCS Long Read (DI+WC + ECC + DCS
Request. CMD. + Payload DATA +
PF)

Note: If the peripheral is Checksum capable, is shall return a calculated two-byte Checksum appended to the N-byte
payload data. If the peripheral does not support Checksum, it shall return 0000h.
If the DCS command itself is possibly corrupt, due to an uncorrectable ECC error, SoT or SoT Sync error, the
requested READ data packet shall not be sent after the Acknowledge with Error Report packet be sent.
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5. Function Description
5.1 Tearing effect output line

The Tearing Effect output line supplies a panel synchronization signal to the MPU.
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.
5.1.1 Tearing effect line modes

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

1:vdl 1:vdh

A
A

A

Figure 5.1: Tearing Effect Output Signal Mode 1

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

Under Mode1, the TE output timing will-be defined by TEP[9:0] setting.
Ex: 1. FB=BP=0x01h (3 line) .
TEP[9:0]=0, then TE signal will output after last Line finished.

TEP[9:0]=7, then TE signal will output at second Line start.

864 Line

Invisible
Line

1st Line
2nd Line

TE (Mode 1) tvan \

@TEP[9:0]=0
FP + BP = 6 lines

TE (Mode 1) e

@TEP[9:0]=7 T TEP=7ines tuan

Figure 5.2: TE Delay Output

Himax Confidential -P56-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed E——
April, 2014

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



- é‘?‘fj’ Himax
480RGBx864dots, TFT Mobile Single Chip Driver

DATASHEET Vo1
Mode 2, the Tearing Effect Output signal consists of V-Blanking and H-Blanking
Information, there is one V-sync and 864 H-sync pulses per field.

tha than
/ V-Sync \ V-Sync
| [ [ [ |

Invisible Line 1st Line 2nd Line

|
863th Line 864th Line

Figure 5.3: Tearing Effect Output Signal Mode 2
thdh= The LCD display is not updated from the Frame Memory

thdl= The LCD display is updated from the Frame Memory (except Invisible Line — see above)
Under Mode2, the H-sync pulses output amount will be defined-by. TESL[15:0] setting.
Ex: 1. TESL[15:0]=0, then TE signal will like TE mode 1.

TESL[15:0]=1, then TE signal will output 864 'H-sync.

Internal TE
m_odeZ V-Sync
signal
|
Invisible Line 1st Line 2nd Line 63th Line 864th Line
@TE mode 2
TESL=0 V-Sync V-Sync

@TE mode 2 { \
TESL=1 V-Sync V-Sync
P B P Dt
Invisible Line 1st Line 2ndLine B64th Ling
@TE mode 2 { \
TESL=2 V-Sync V-Sync
2nd Line 864th Line

Figure 5.4: TE Output for TELINE Setting

864th Line

Invisible Line ' '

1st Line
2nd Line
T

Figure 5.5: Tearing Effect Output Signal
Note: During Sleep In Mode, the Tearing Output Pin is active Low
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5.1.2 Tearing effect line timing

The tearing effect signal is described below :

tvdl ‘\ldl‘l

Vertical Timing

Horizontal Timing I 1

hdl t

hdh

Figure 5.6: Tearing Effect'Line Timing

Idle mode off (Frame rate=60Hz)

Symbol | Parameter Min. Max. Unit | description
tvdl Vertical Timing Low Duration 15 - ms -
tvdh Vertical Timing High Duration VFRP+VHP+VBP - us -
tr Rise Time c 15 ns -
tf Fall Time - 15 ns -
Note: The timings in Table 5.1 apply when.MADCTL ML=0 and-ML=1

Table 5.1: AC Characteristics of Tearing Effect Signal

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

tr tf

[ 0.8*vDD1 0.8*VDD1

I 0.2*'VDDt1 0.2*VDD1

Figure 5.7: Rise and Fall Time of TE Signal
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The HX8379-C can oscillate an internal R-C oscillator with an internal oscillation
resistor (Rf). The oscillation frequency is changed according to the UADJ[3:0] internal
register. Please refer to OSC control register (RCBh). The default frequency is

32MHz.

Oscillator

32MHz

Clock
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UADJ[3:0]

fosc

Figure 5.8: OSC Architecture

o . Display
Controller

Frequency

@——» Divider 1 (—P» VCSW1/VCSW2
FS0[3:0]
Frequency.

@®—> Divider2 |—® Step up Circuit
FS1[3:0] ( for VSP)
Frequency

@———» _ Divider3 [—¥ Step up Circuit
FS2[3:0] ( for VSN)
Frequency

@——»| Divider4. " Step up Circuit
FS3[3:0] ( for VGH)
Frequency

@——>»| Divider5 — Step up Circuit
FS4[3:0] (for VGL)
Frequency

@—»| Dividker6 [—® Step up Circuit
FS5[3:0] (for VCL)

CABC_PWM_CLK
- (for Backlight CABC)
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5.3 Source driver

The HX8379-C contains 1442-channel source driver which is used for driving the
source line of TFT LCD panel. The source driver converts the digital data into the
analog voltage for 1442 channels and generates corresponding gray scale voltage
output, which can realize a 16.7M colors display simultaneously. Since the output
circuit of this source driver incorporates an operational amplifier, a positive and a
negative voltage can be alternately outputted from each channel.
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5.3.1 Zig-Zag Inversion

The HX8379-C supports Zig-Zag inversion which can reduce power consumption.
This inversion uses the same polarity as column inversion for data line and has similar
display quality as 1-dot inversion. It applies SDUM1 as SO, SDUM2 as S1441.

Input Input Input Input Input Input Input Input Input Input Input Input Input
Data Data Data Data Data Data Data Data Data Data Data Data Data
#1 #2 #3 #1438 #1439 #1440 #1 #2 #3 #1438 #1439 #1440 #1441

K ENE EEnG EENE -] [
EENE EnEnG EERn HRERENE
EERE ] [ EERn HREsENE
EERE RNl EERE L VAT

Date Date Date Input Input Input Date Date Date Input . Input'.__Input Input
Line Line Line Data Data Data Line Line Line Data Data Data Data
#1 #2 #3 #1438 #1439 #1440 #1 #2 #3 #1438, #1439 #1440 #1441
_mimm| (oo _mm{m
"—.—F “-.—F —E “F —E _‘F Gate#2 E-—_ E-_ E‘t_ qi‘i-_ mj-_ E'_ Gate#2
Gate#3 — — — = = = Gate#3 = -'-! ---'E -:H -.—H -.-'!
"-.-F ‘L.-F "-.-F _‘E _iﬁ _‘y Gate#t4 E—-—_ E—-—“ q‘-.—_ qi‘i-_ mi— E'_ Gate#4
Date Date Date Input  Input  Input Date Date Date Input™, Input  Input Input
Line Line Line Data  Data  Data Line Line Line Data - Data  Data Data
#1 #2 #3 #1438 #1439 #1440 #1 #2 #3 #1438 #1439 #1440 #1441
o aae aan Ly, Amar une
= = "'! "'! - ""! Gate#2 !' !' !' !' !' ! Gate#2
Normal type ZigZag type
Figure 5.9: Normal Type and Zig-Zag Type Panel
Date Date Date Date Date Date Date Date Date Date Date Date Date Date
Line Line Line Line, Line Line Line Line Line Line Line Line Line Line
soumt  # #2 #3 #1438 #1439 | #1440 soumt  #1 #2 #3 #1438 #1430 #1440
Gate#1 —r! -r! —r! —! -5 —r! = = T = = = Gate#t1
nan =58 aaRa RBER
I T T T Gate#2 Gaterzr | = = [ —— 1= "'m
Date Date Date Date Date  Date Date Date Date Date Date Date Date Date
Line Line Line Line Line Line Line Line Line Line Line Line Line Line
SDUM1  #1 #2 #3 #1438 #1439 #1440 SDUM1 #1 #2 #3 #1438 #1439 #1440
BEEER BEER amR BAR
= == = — —L — Gate#2 Gate#2 = = = = = =
ZigZag type A, ZZ_LR=0, ZZ_EO=0 ZigZag type A, ZZ_LR=0, ZZ_EO=1
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Dat Datt Datt Dat Dat Datt Date
Li Lin Lin Li Lin Li Line
#1 #2 #3 #1438 #1439 #1440 SDUM2

Gate#1

Gate#3

Dat Dat Dat Dat Dat Date Date
Li Lin Li Li Line Line Line
#1 #2 #3 #1438 #1439 #1440 SDUM2

Gate#1

Gate#3

ZigZag type B, ZZ_LR=1, ZZ_EO=0

Gate#2

Gate#4

Gate#2

Gate#4

Gate#2

Gate#4

Gate#2

Gate#4

DATASHEET Vo1

Date Date Date Date Date Date Date

Line Line Line Line Line Line Line

#1 #2 #3 #1438 #1439 #1440 gpym2
E'__ E—r_ n—‘r_ qf—'_ qﬁf—_ qi:—'_ Gate#1

2R R BRE
E_'_ E“ E_'_ qi‘i__ qf_'_ E_ Gate#3

Datt Date Date Date Date Date, Date

Li Line Line Line Line Line Line

#1 #2 #3 #1438 #1439 #1440 SDUM2
E‘,__ !_l,__ Er'_ !,_'_ E_,__ !_l,__ Gate#3

ZigZag.type B, ZZ_LR=1,ZZ_ EO=1

Figure 5.10: Different Zig-Zag Type Panel
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5.3.2 Zig-Zag 2 Inversion

The HX8379-C also supports another Zig-Zag inversion type panel as below.

Input Input Input Input Input Input Input
Data Data Data Data Data Data Data
#1 #2 #3 #1438 #1439 #1440 #1441

Date Date Date Date Date Date
Line Line Line Line Line Line
#2 #3 #1438 #1439 #1440 #1441

Gate#1

n
o
B
B

L
|m
iL

&

00

a8en

Gate#3
Gate#4
Date Date Date Date Date Date Date
o ww #1458, #1610 1620 #1601
. 1. BE PGS N2 L
Gate#2 _‘! _'-! _‘—E _'-! "—.—F _‘—.—!
E'__ E_'__ !'_'_ Er_ !"__ E_'_ Gate#3
nRR ®ER .
ZigZag2 type
Figure 5.11: ZigZag 2 Inversion
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5.4 LCD power generation scheme

VGH(7V~ 18V)

- Sy VGH REG

VSP (4.5V ~ 6.5V)

VSPR(3.0V ~6.3V)

VDD2,VDD3
2.5V ~ 3.6V)

VDD1 (1.65V ~ 3.3\)9 \

N

VDDD (1.5V) HS_LDO (1.5V)

HS_LDOL (1.2V)

VSSD,VSSA

HS_VCC (1.65V ~ 3.3V)

VCOM(-0.3V ~ -4V)

VCL (-2.5V~-3.1V)

VDDDNS
VSNR (-3.0V ~ -6.3V)

VSN (-4.5V L -6.5V) /

\_‘ S _veLeav-dey) T

Figure 5.12: LCD Power Generation Scheme

Voltage configuration

Please set up.each voltage output according to the LCD panel.

VGL REG

Name Function Set up value Note
VREF Reference voltage from internal band gap circuit 1.64V -
VSP DC/DC converter circuit output 4.5V ~ 6.5V Do not exceed 6.6V
VSN DC/DC converter circuit output -4.5V ~ -6.5V Do not exceed -6.6V
VSPR Regulated high positive voltage for gamma circuit 3.0V ~ 6.3V Reference register
VSNR  |Regulated high negative voltage for gamma circuit -3.0V ~ -6.3V Reference register
VDDD  |Logic power supply 1.5V -
VCL Negative voltage for level shifter and VSN voltage. -2.5V ~-3.1V -
VGH Positive gate driver output voltage level 6.4V ~ 18.0V Depend on VSP and VSN,
VGL Negative gate driver output voltage level -7.0V ~ -15.0V VGH-VGL<30V
VGH_REG |Output regulated voltage for LCD panel 6.4V ~ 18.0V Reference register
VGL_REG |Output regulated voltage for LCD panel -7.0V ~ -15.0V Reference register
VCOM |VCOM DC voltage -0.3V ~ -4.0V Reference register
HS_LDO |Analog power for High speed interface circuit 1.5V DSI I/F
HS_LDOL Analog power for High speed interface circuit low 1oV DSI I/F
power mode
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5.5 DC/DC converter circuit

5.5.1 Power Generation Mode

DATASHEET Vo1

HX8379-C supports various kinds of power generation mode, including internal
charge pump mode, external HX5186-A/B/C, or external VSP & VSN power mode.
Power mode selection is set by hardware pin(EXT_VSPN) and register(PCCS[1:0] )

as below:

® EXT_VSPN=0(VDD1/2/3 from external circuit ;VSP/VSN from Dr.IC or HX5186)
® EXT_VSPN=1(VSP/VSN/VDD1 from external circuit; VDD2/3 from Dr.IC)

PCCS[1:0]: (valid only in EXT VSPN=0)

EXT_VSPN PCCS1 PCCS0 Driving mode
0 0 0 Internal Charge Pump
0 1 Reserved
1 0 Reserved
1 1 HX5186-A/B/C
1 X X External VSP/VSN

Table 5.2: Power Supply Mode
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5.5.2 Use internal charge pump

HX8379-C generates supply voltage for LCD panel driving and backlight control with
internal charge pump.

Cc11P .
C1IN c11(*1)
Ci2P .
Cion c12¢*1)
- ] Cc13P .
c31P c13(1)
e g C3IN C13N
[ — Step Up C14P o4
(1)
c32 Cc32P Circuit 3 C14N
m—C32N
CvcL VCL VSP CvspP
L—{ - |__|
Cc21P .
VDDD C21N C21(*1)
-
Step Up
.& Circuit 1 Coop
C22(*1)
VCOM C22N
-
HS_LDO
- c23p c23(*1)
HS_LDOL(*2) C23N
-
VRGH(*2) = coie
VGL_REG(*2)| Regulator C24N
VSN CVSN
VSPR(TP1) O m—/SPR
VSNR
VSNR(TP2) O - a— >
VGSP(TP3) O m—VCSP C41N
VGSN
VGSN(TP4) O - -
C51N C51
Step Up VGH CVGH
Circuit 2 |__|__
VGL | CvaL
VDD3 | =
VGHO
CvDD3 —
VGLO ‘
= (To Panel)
LVGL
VvDD1 O
VDD3_P O
VSSD O ||
HX5186-A/B
VSSD_P O Controller  |—
VSSA O MUX : O VCSWi
VSSAC O O VCSW2
HS_VCC O -~ ||
HS_VSS O Controller

Note: (1) C11, C12, C13,C14 are for VSP and C21, C22, C23,C24 are for VSN internal charge pump.
(2) The capacitors of VGH_REG, VGL_REG, HS_LDOL and the diode of VGL are optional.

Figure 5.13: Internal Charge Pump
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5.5.3 Use HX5186-A/B/C

DATASHEET Vo1

The HX5186-A/B/C is highly efficient switching voltage generator circuits that
generate the high voltage level VSP/VSN required for source drivers. HX8379-C
contains Charge Pump Controller for HX5186-A/B/C, including a comparator for
VSP/VSN feedback control. HX5186-A/B/C can provide maximum efficiency and use
minimum number of external components. The output voltage of the boost converter
can be set from 4.5 to 6.5 (VSP) and -4.5 to -6.5V (VSN)

VDD3
Detect VDD3 VDD3 |
Circuit
Detect VSP , VSP C3P .
VSP/VSN VSN L T
Circuit _E _L VSN C3N
L (& "GN C2P
v VCSW1, = JCTRL_A CoN |
» Control Logic
VCSW2 L CTRL B C1P—
VIN CiN—
HX5186-A/B/C

Figure 5.14: DC/DC Converter Circuit (HX5186-A/B/C)
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5.5.4 VSN and VSP from external charge pump

The HX8379-C can use external charge pump to provide VSN and VSP voltage.

VSP

1

VSN

1

IHH

VSP from external
charge pump

Cvsp

VSN from external
charge pump

CvVsN

Figure 5.15: VSN and VSP by External Charge’Pump
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5.6 Idle display

The HX8379-C supports an idle display mode. The grayscale level to be used is VO
and V255 with R7, G7, B7 decoding, and the other levels (V1-V254) are halted to
reduce power consumption. In idle display mode, the Gamma-micro-adjustment
registers are invalid and only the upper bits of RGB are used for display.

Graphics
(Input data)

1 1 1
Positive Polarity Register
VRP :
VOP/VON 0[5:0]
& bit Grayscale 8- bit Grayscale] 8- bit Gi <« VRP1[5:0
D/ A Converter D/ A Converter D/ A Converter Grayscale (5:0]
<R> <G> <B> Voltage -«
NM2ss5pa/255N Generator . . .
| ] p “2 Negative Polarity Register
Output Drive utput Driver Output Drive VRNO[5:0]
VRN1[5:0]

A4 v A4

LCD

Figure 5.16: Idle Mode Grayscale Control
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5.7 Gamma characteristic correction function

The HX8379-C incorporates gamma adjustment function for the 16,777,216-color
display (256 grayscale for each R, G, and B color). Gamma adjustment operation is
implemented by deciding the16 grayscale levels firstly in gamma adjustment control
registers to match the LCD panel. Then total 512 grayscale levels are generated in
grayscale voltage generator. These registers are available for both polarities.

Positive Polarity Register
. VRPO0[5:0]
Graphics VRP1[5:0]
(Input data) VRP2[5:0]
VRP3[5:0]
VRP4[5:0]
VRP5[5:0]
PRPO[6:0]
PRP1[6:0]
PKPO[4:0]
PKP1[4:0]
PKP2[4:0]
PKP3[4:0]
PKP4[4:0]
PKP5[4:0]
PKP6[4:0]
8 8 8 PKP7[4:0]
PKP8[4:0]
PKP9[4:0]
PKP10[4:0]
PKP11[4:0]
PKP12[4:0]

VOP/VON

VIP/VIN Grayscale
: Voltage

A

A A

A

Negative Polarity Register
8- bit Grayscale 8- bit Grayscale] 8- bit Grayscale|

; Generator VRNOLS:0]
D/ A Converter D/ A Converter D/ A Converter \QSSPNZSSN VRN1[5:0]
<R> <G> <B>

VRN2[5:0]
Output Output Output VRN3J5:0]
Driver Driver Driver VRN4[5:0]
VRN5[5:0]
PRNO[6:0]
PRN1[6:0]
PKNO[4:0]
PKN1[4:0]
PKN2[4:0]
PKN3[4:0]
PKN4[4:0]
PKN5[4:0]
LC D PKN6[4:0]
PKN7[4:0]
PKN8[4:0]
PKN9[4:0]
PKN10[4:0]
PKN11[4:0]
PKN12[4:0]

Figure 5.17: Grayscale Control
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5.7.1 Gamma-Characteristics adjustment registers

This HX8379-C has register groups for specifying a series grayscale voltage that meets
the Gamma-characteristics for the LCD panel used. These registers are divided into two
groups, which correspond to the gradient, amplitude, and micro adjustment of the
voltage for the grayscale characteristics. The polarity of each register can be specified
independently.

(1) Offset adjustment registers

The offset adjustment variable registers are used to adjustthe” 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.

(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 88 to 1 selector in the gamma resister
stream for reference gamma voltage generation. These. registers are available for both
positive and negative polarities.

(3) Gamma micro adjustment registers
The gamma micro adjustment registers can be used for fine adjustment of the reference

gamma voltage. This function is implemented by controlling the 32-to-1 selectors
(PKP/NO~12), each of-which~“has 5-bits input and generates one reference voltage

output.
Register Positive Negative s
Gr%ups Polarity Po%arity e

Center PRPO 6-0 PRNO 6-0 88-t0-1 selector (voltage level of grayscale 52)
Adjustment PRP1 6-0 PRN1 6-0 88-to-1 selector (voltage level of grayscale 204)
PKPO 4-0 PKNO 4-0 32-to-1 selector (voltage level of grayscale 12)

PKP1 4-0 PKN1 4-0 32-t0-1 selector (voltage level of grayscale 20)

PKP2 4-0 PKN2 4-0 32-t0-1 selector (voltage level of grayscale 28)

PKP3 4-0 PKN3 4-0 32-t0-1 selector (voltage level of grayscale 40)

PKP4 4-0 PKN4 4-0 32-t0-1 selector (voltage level of grayscale 76)
Micro PKP5 4-0 PKN5 4-0 32-t0-1 selector (voltage level of grayscale 100)
Adjustment PKP6 4-0 PKNG6 4-0 32-t0-1 selector (voltage level of grayscale 132)
PKP7 4-0 PKN7 4-0 32-t0-1 selector (voltage level of grayscale 156)
PKP8 4-0 PKNS8 4-0 32-t0-1 selector (voltage level of grayscale 180)
PKP9 4-0 PKN9 4-0 32-t0-1 selector (voltage level of grayscale 216)
PKP10 4-0 PKN10 4-0 32-t0-1 selector (voltage level of grayscale 228)
PKP11 4-0 PKN11 4-0 32-t0-1 selector (voltage level of grayscale 236)
PKP12 4-0 PKN12 4-0 32-t0-1 selector (voltage level of grayscale 243)

VRPO 5-0 VRNO 5-0 64-t0-1 selector (voltage level of grayscale 0)

VRP1 5-0 VRN1 5-0 64-t0-1 selector (voltage level of grayscale 4)

Offset VRP2 5-0 VRN2 5-0 64-t0-1 selector (voltage level of grayscale 8)
Adjustment VRP3 5-0 VRNS3 5-0 64-t0-1 selector (voltage level of grayscale 247)
VRP4 5-0 VRN4 5-0 64-t0-1 selector (voltage level of grayscale 251)
VRP5 5-0 VRNS5 5-0 64-t0-1 selector (voltage level of grayscale 255)

Table 5.3: Gamma Adjustment Registers
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Gamma resistor stream and selector

Amplitude Adjustment register Center adjustment register Micro adjustment register
< < < T T

Py py)
3 3 3

X 3 3 23
Z Z £z
VSPR/ 2 %
VSNR
20R L

64to 1
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ZHN)dYd

N
~
0
N
0
0
N
0
0
0
0
D
N
D
D

> V0
16R/4R
> V4
16R/4R

V8
> vi2

12R/1.5R
p V20
12R/1.5R

-—

6401 48R/1R]
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V28

18R/1.5R

P V40
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A

32to 1

selector > V100
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A
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selector

223 » V132

38.4R/1.6R

32to 1
selector
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64to 1 y
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32to 1
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p V180
38.4R/1.6R

p V204
18R/1.5R
V216
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- V228
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P V243

16R/4R
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Figure 5.18: Gamma Resistor Stream and Gamma Reference Voltage
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Variable resistor

DATASHEET Vo1

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 relationships are shown below.

Value in Register| Resistance Value in Register | Resistance RZ;::; :n Resistance
VR(P/N)0 5-0 VR(P/N)0 VR(P/N)1 5-0 VR(P/N)1 VR(P/N)2 5-0 VR(P/N)2
000000 OR 000000 OR 000000 OR
000001 20R 000001 2R 000001 2R
000010 22R 000010 4R 000010 4R
000011 24R 000011 6R 000011 6R

[ [ ] [ ] [ ] [ ] [ ]

(] o o o [} o
011101 76R 011101 58R 011101 58R
011110 78R 011110 60R 011110 60R
011111 80R 011111 62R 011111 62R
100000 82R 100000 64R 100000 64R
100001 84R 100001 66R 100001 66R
100010 86R 100010 68R 100010 68R

[ [ ] [ ] [ ] ) [ ]
111101 140R 111101 122R 111101 122R
111110 142R 111110 124R 111110 124R
111111 144R 111114 126R 111111 126R

vV . . . . . . Value in .

alue in Register| Resistance Value in Register | Resistance Register Resistance

VR(P/N)3 5-0 VR(P/N)3 VR(P/N)4 5-0 VR(P/N)4 VR(P/N)5 5-0 VR(P/N)2
000000 OR 000000 OR 000000 OR
000001 2R 000001 2R 000001 2R
000010 4R 000010 4R 000010 4R
011101 58R 011101 58R 011101 58R
011110 60R 011110 60R 011110 60R
011111 62R 011111 62R 011111 62R
100000 64R 100000 64R 100000 64R
100001 66R 100001 66R 100001 66R
100010 68R 100010 68R 100010 68R

(] o o o o o
111100 120R 111100 120R 111100 120R
111101 122R 111101 122R 111101 122R
111110 124R 111110 124R 111110 124R
111111 126R 111111 126R 111111 144R

Table 5.4: Offset Adjustment 0~5
Value in Register| Resistance Value in Register | Resistance
PR(P/N)0 6-0 PR(P/N)0 PR(P/N)1 6-0 PR(P/N)1

0000000 OR 0000000 OR
0000001 2R 0000001 2R
0000010 4R 0000010 4R

o o o (]
1010101 170R 1010101 170R
1010110 172R 1010110 172R
1010111 174R 1010111 174R

Table 5.5: Center Adjustment
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The grayscale levels are determined by the following formulas:

DATASHEET Vo1

RSL?{:;:e Micro adjustment value VinPO0 formula

VRPO0 5-0 = 000000 VSPR
VRPO0 5-0 = 000001 ((450R - 20R ) / 450R) * VSPR
VRPO0 5-0 = 000010 ((450R - 22R ) / 450R) * VSPR
VRPO0 5-0 = 000011 ((450R - 24R ) / 450R) * VSPR
VRPO0 5-0 = 000100 ((450R - 26R ) / 450R) * VSPR
VRPO0 5-0 = 000101 ((450R - 28R ) / 450R) * VSPR
VRPO0 5-0 = 000110 ((450R - 30R ) / 450R) * VSPR
VRPO0 5-0 = 000111 ((450R - 32R ) / 450R) * VSPR
VRPO0 5-0 = 001000 ((450R - 34R ) / 450R) * VSPR
VRPO0 5-0 = 001001 ((450R - 36R ) / 450R) * VSPR
VRPO0 5-0 = 001010 ((450R - 38R ) / 450R) * VSPR
VRPO0 5-0 = 001011 ((450R - 40R ) / 450R) * VSPR
VRPO0 5-0 = 001100 ((450R - 42R ) / 450R)* VSPR
VRPO0 5-0 = 001101 ((450R - 44R ) / 450R).* VSPR
VRPO0 5-0 = 001110 ((450R - 46R )./ 450R) * VSPR
VRPO0 5-0 = 001111 ((450R - 48R")./ 450R)* VSPR
VRPO0 5-0 = 010000 ((450R -50R")./ 450R) * VSPR
VRPO0 5-0 = 010001 ((450R - 52R') / 450R) * VSPR
VRPO0 5-0 = 010010 ((450R.- 54R )"/ 450R) * VSPR
VRPO0 5-0 = 010011 ((450R.- 56R ) / 450R) *VSPR
VRPO0 5-0 = 010100 ((450R'- 58R ) / 450R) * VSPR
VRPO0 5-0 = 010101 ((450R - 60R ) / 450R) * VSPR
VRPO0 5-0 = 010110 ((450R - 62R ) L450R) *VSPR
VRPO0 5-0 = 010111 ((450R - 64R )7450R).* VSPR
VRPO0 5-0 = 011000 ((450R=66R )./ 450R) * VSPR
VRPO0 5-0 = 011001 ((450R - 68R)-/-450R) * VSPR
VRPO0 5-0 = 011010 ((450R - 70R ) / 450R) * VSPR
VRPO0 5-0 = 011011 ((450R--72R ) / 450R) * VSPR
VRPO 5-0 = 011100 ((450R-74R ) / 450R) * VSPR
VRPO0 5-0 = 011101 ((450R - 76R ) / 450R) * VSPR
VRPO 5-0 = 011110 ((450R - 78R ) / 450R) * VSPR

VinPo VRPO0 5-0 = 011114 ((450R - 80R ) / 450R) * VSPR
VRPO0 5-0 = 100000 ((450R - 82R ) / 450R) * VSPR
VRPO0 5-0 = 100001 ((450R - 84R ) / 450R) * VSPR
VRPO0 5-0'= 100010 ((450R - 86R ) / 450R) * VSPR
VRPO0 5:0 = 100011 ((450R - 88R ) / 450R) * VSPR
VRP0 5-0'=100100 ((450R - 90R ) / 450R) * VSPR
VRPO0 5-0'= 100101 ((450R - 92R ) / 450R) * VSPR
VRP0.5-0'= 100110 ((450R - 94R ) / 450R) * VSPR
VRP0.5-0 = 100111 ((450R - 96R ) / 450R) * VSPR
VRPO 5-0 =101000 ((450R - 98R ) / 450R) * VSPR
VRPO0 5-0 = 101001 ((450R - 100R) / 450R) * VSPR
VRPO 5-0 = 101010 ((450R - 102R) / 450R) * VSPR
VRPO0 5-0 = 101011 ((450R - 104R) / 450R) * VSPR
VRPO0 5-0 = 101100 ((450R - 106R) / 450R) * VSPR
VRPO0 5-0 = 101101 ((450R - 108R) / 450R) * VSPR
VRPO 5-0 = 101110 ((450R - 110R) / 450R) * VSPR
VRPO0 5-0 = 101111 ((450R - 112R) / 450R) * VSPR
VRPO0 5-0 = 110000 ((450R - 114R) / 450R) * VSPR
VRPO0 5-0 = 110001 ((450R - 116R) / 450R) * VSPR
VRPO 5-0 = 110010 ((450R - 118R) / 450R) * VSPR
VRPO0 5-0 = 110011 ((450R - 120R) / 450R) * VSPR
VRPO 5-0 = 110100 ((450R - 122R) / 450R) * VSPR
VRPO0 5-0 = 110101 ((450R - 124R) / 450R) * VSPR
VRPO 5-0 = 110110 ((450R - 126R) / 450R) * VSPR
VRPO0 5-0 = 110111 ((450R - 128R) / 450R) * VSPR
VRPO 5-0 = 111000 ((450R - 130R) / 450R) * VSPR
VRPO0 5-0 = 111001 ((450R - 132R) / 450R) * VSPR
VRPO 5-0 = 111010 ((450R - 134R) / 450R) * VSPR
VRPO0 5-0 = 111011 ((450R - 136R) / 450R) * VSPR
VRPO 5-0 = 111100 ((450R - 138R) / 450R) * VSPR
VRPO 5-0 = 111101 ((450R - 140R) / 450R) * VSPR
VRPO0 5-0 = 111110 ((450R - 142R) / 450R) * VSPR
VRPO 5-0 = 111111 ((450R - 144R) / 450R) * VSPR
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Reference
voltage

Micro adjustment value

VinP1 formula

VinP1

VRP1 5-0 = 000000

(430R / 450R) * VSPR

VRP1 5-0 = 000001

((430R - 2R )/450R) * VSPR

VRP1 5-0 = 000010

((430R-4R )/450R) * VSPR

VRP1 5-0 = 000011

((430R - 6R )/ 450R) * VSPR

VRP1 5-0 = 000100

((430R -8R )/450R)* VSPR

VRP1 5-0 = 000101

((430R - 10R ) / 450R) * VSPR

VRP1 5-0 =000110

((430R - 12R ) / 450R) * VSPR

VRP1 5-0 = 000111

((430R - 14R ) / 450R) * VSPR

VRP1 5-0 = 001000

((430R - 16R ) / 450R) * VSPR

VRP1 5-0 = 001001

((430R - 18R ) / 450R) * VSPR

VRP1 5-0 =001010

((430R - 20R ) / 450R) * VSPR

VRP15-0 = 001011

((430R - 22R ) / 450R) *VSPR

VRP1 5-0 = 001100

((430R - 24R ) / 450R)* VSPR

VRP1 5-0 =001101

((430R - 26R ) / 450R) “VSPR

VRP15-0=001110

((430R - 28R ) / 450R) *VSPR

VRP15-0 =001111

((430R - 30R )7 450R) * VSPR

VRP1 5-0 = 010000

((430R - 32R ) /450R) * VSPR

VRP1 5-0 = 010001

((430R -34R ) /.450R) * VSPR

VRP1 5-0 =010010

((430R - 36R )/ 450R) * VSPR

VRP15-0 = 010011

((430R - 38R}/ 450R) * VSPR

VRP15-0 = 010100

((430R - 40R ) / 450R) *'VSPR

VRP1 5-0 =010101

((430R-/42R ) / 450R).* VSPR

VRP1 5-0 =010110

((430R - 44R ) / 450R) * VSPR

VRP15-0 =010111

((430R - 46R ) /450R) * VSPR

VRP1 5-0 = 011000

((430R - 48R')/ 450R) *.VSPR

VRP1 5-0 =011001

((430R-50R ) £450R) * VSPR

VRP15-0=011010

((430R - 52R.) /-450R) * VSPR

VRP15-0=011011

((430R - 54R ) / 450R) * VSPR

VRP15-0=011100

((430R --56R') / 450R) * VSPR

VRP15-0=011101

((430R - 58R ) / 450R) * VSPR

VRP15-0=011110

((430R - 60R ) / 450R) * VSPR

VRP15-0=011111

((430R - 62R ) / 450R) * VSPR

VRP1 5-0 = 100000

((430R - 64R ) / 450R) * VSPR

VRP1 5-0 = 100001

((430R - 66R ) / 450R) * VSPR

VRP1 5-0 =100010

((430R - 68R ) / 450R) * VSPR

VRP1 5-0=100011

((430R - 70R ) / 450R) * VSPR

VRP1 5-0=100100

((430R - 72R ) / 450R) * VSPR

VRP1.5-0 =100101

((430R - 74R ) / 450R) * VSPR

VRP1 5-0=100110

((430R - 76R ) / 450R) * VSPR

VRP1 5-0 = 100111

((430R - 78R ) / 450R) * VSPR

VRP1'5-0 = 101000

((430R - 80R ) / 450R) * VSPR

VRP1 5-0 =101001

((430R - 82R ) / 450R) * VSPR

VRP1 5-0 = 101010

((430R - 84R ) / 450R) * VSPR

VRP15-0 = 101011

((430R - 86R ) / 450R) * VSPR

VRP15-0 =101100

((430R - 88R ) / 450R) * VSPR

VRP15-0 =101101

((430R - 90R ) / 450R) * VSPR

VRP15-0=101110

((430R - 92R ) / 450R) * VSPR

VRP15-0=101111

((430R - 94R ) / 450R) * VSPR

VRP1 5-0 = 110000

((430R - 96R ) / 450R) * VSPR

VRP1 5-0 = 110001

((430R - 98R ) / 450R) * VSPR

VRP1 5-0 =110010

((430R - 100R) / 450R) * VSPR

VRP15-0 =110011

((430R - 102R) / 450R) * VSPR

VRP15-0 =110100

((430R - 104R) / 450R) * VSPR

VRP15-0 =110101

((430R - 106R) / 450R) * VSPR

VRP15-0 =110110

((430R - 108R) / 450R) * VSPR

VRP15-0=110111

((430R - 110R) / 450R) * VSPR

VRP15-0 = 111000

((430R - 112R) / 450R) * VSPR

VRP15-0 =111001

((430R - 114R) / 450R) * VSPR

VRP15-0=111010

((430R - 116R) / 450R) * VSPR

VRP15-0=111011

((430R - 118R) / 450R) * VSPR

VRP15-0=111100

((430R - 120R) / 450R) * VSPR

VRP15-0=111101

((430R - 122R) / 450R) * VSPR

VRP15-0=111110

((430R - 124R) / 450R) * VSPR

VRP15-0=111111

((430R - 126R) / 450R) * VSPR
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DATASHEET Vo1

VRP2 5-0 = 100000

thfglrg;%e Micro adjustment value VinP2 formula

VRP2 5-0 = 000000 (420R / 450R) * VSPR
VRP2 5-0 = 000001 ((420R - 2R ) / 450R) * VSPR
VRP2 5-0 = 000010 ((420R - 4R ) / 450R) * VSPR
VRP2 5-0 = 000011 ((420R - 6R ) / 450R) * VSPR
VRP2 5-0 = 000100 ((420R -8R )/ 450R) * VSPR
VRP2 5-0 = 000101 ((420R - 10R ) / 450R) * VSPR
VRP2 5-0 = 000110 ((420R - 12R ) / 450R) * VSPR
VRP2 5-0 = 000111 ((420R - 14R ) / 450R) * VSPR
VRP2 5-0 = 001000 ((420R - 16R ) / 450R) * VSPR
VRP2 5-0 = 001001 ((420R - 18R ) / 450R) * VSPR
VRP2 5-0 = 001010 ((420R - 20R ) / 450R) * VSPR
VRP2 5-0 = 001011 ((420R - 22R ) / 450R) *.VSPR
VRP2 5-0 = 001100 ((420R - 24R ) / 450R) * VSPR
VRP2 5-0 = 001101 ((420R - 26R ) / 450R).* VSPR
VRP2 5-0 = 001110 ((420R - 28R )7 450R).* VSPR
VRP2 5-0 = 001111 ((420R - 30R)/ 450R) * VSPR
VRP2 5-0 = 010000 ((420R - 32R") /450R) * VSPR
VRP2 5-0 = 010001 ((420R-34R') /'450R) * VSPR
VRP2 5-0 = 010010 ((420R -'36R ) / 450R) * VSPR
VRP2 5-0 = 010011 ((420R -38R ) / 450R) * VSPR
VRP2 5-0 = 010100 ((420R - 40R ) / 450R) *.VSPR
VRP2 5-0 = 010101 ((420R - 42R ) / 450R) *VSPR
VRP2 5-0 = 010110 ((420R - 44R ) /450R) * VSPR
VRP2 5-0 = 010111 ((420R - 46R)/-450R) *VSPR
VRP2 5-0 = 011000 ((420R - 48R") /'450R) *VSPR
VRP2 5-0 = 011001 ((420R - 50R\) /450R) * VSPR
VRP2 5-0 = 011010 ((420R - 52R+)-/450R) * VSPR
VRP2 5-0 = 011011 ((420R - 54R ) / 450R) * VSPR
VRP2 5-0 =011100 ((420R-=56R ) / 450R) * VSPR
VRP2 5-0 =011101 ((420R - 58R ) / 450R) * VSPR
VRP2 5-0 =011110 ((420R - 60R ) / 450R) * VSPR

VinP2 VRP25-0 =011111 ((420R - 62R ) / 450R) * VSPR

((420R - 64R ) / 450R) * VSPR

VRP2 5-0 = 100001

((420R - 66R ) / 450R) * VSPR

VRP2 5-0 = 100010

((420R - 68R ) / 450R) * VSPR

VRP2 5-0 =100011

((420R - 70R ) / 450R) * VSPR

VRP2 5-0 = 100100

((420R - 72R ) / 450R) * VSPR

VRP2-5-0 = 100101

((420R - 74R ) / 450R) * VSPR

VRP25-0=100110

((420R - 76R ) / 450R) * VSPR

VRP2.5-0.= 100111

((420R - 78R ) / 450R) * VSPR

VRP2.5-0 = 101000

((420R - 80R ) / 450R) * VSPR

VRP2 5-0 = 101001

((420R - 82R ) / 450R) * VSPR

VRP2 5-0 = 101010

((420R - 84R ) / 450R) * VSPR

VRP2 5-0 = 101011

((420R - 86R ) / 450R) * VSPR

VRP2 5-0 = 101100

((420R - 88R ) / 450R) * VSPR

VRP2 5-0 = 101101

((420R - 90R ) / 450R) * VSPR

VRP2 5-0 =101110

((420R - 92R ) / 450R) * VSPR

VRP2 5-0 = 101111

((420R - 94R ) / 450R) * VSPR

VRP2 5-0 = 110000

((420R - 96R ) / 450R) * VSPR

VRP2 5-0 = 110001

((420R - 98R ) / 450R) * VSPR

VRP2 5-0 = 110010

((420R - 100R) / 450R) * VSPR

VRP2 5-0 = 110011

((420R - 102R) / 450R) * VSPR

VRP2 5-0 = 110100

((420R - 104R) / 450R) * VSPR

VRP2 5-0 = 110101

((420R - 106R) / 450R) * VSPR

VRP2 5-0 = 110110

((420R - 108R) / 450R) * VSPR

VRP25-0 = 110111

((420R - 110R) / 450R) * VSPR

VRP2 5-0 = 111000

((420R - 112R) / 450R) * VSPR

VRP2 5-0 = 111001

((420R - 114R) / 450R) * VSPR

VRP25-0 =111010

((420R - 116R) / 450R) * VSPR

VRP25-0 =111011

((420R - 118R) / 450R) * VSPR

VRP25-0 =111100

((420R - 120R) / 450R) * VSPR

VRP25-0 =111101

((420R - 122R) / 450R) * VSPR

VRP25-0=111110

((420R - 124R) / 450R) * VSPR

VRP25-0 =111111

((420R - 126R) / 450R) * VSPR
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DATASHEET Vo1

e Micro adjustment value VinP18 formula

voltage
VRP3 5-0 = 000000 (156R / 450R) * VSPR
VRP3 5-0 = 000001 ((156R - 2R ) /450R) * VSPR
VRP3 5-0 = 000010 ((156R - 4R )/ 450R) * VSPR
VRP3 5-0 = 000011 ((156R - 6R )/ 450R) * VSPR
VRP3 5-0 = 000100 ((156R - 8R ) /450R) * VSPR
VRP3 5-0 = 000101 ((156R - 10R ) / 450R) * VSPR
VRP3 5-0 = 000110 ((156R - 12R ) / 450R) * VSPR
VRP3 5-0 = 000111 ((156R - 14R ) / 450R) * VSPR
VRP3 5-0 = 001000 ((156R - 16R ) / 450R) * VSPR
VRP3 5-0 = 001001 ((156R - 18R ) / 450R) * VSPR
VRP3 5-0 = 001010 ((156R - 20R ) / 450R) * VSPR
VRP3 5-0 = 001011 ((156R - 22R ) / 450R).* VSPR
VRP3 5-0 = 001100 ((156R - 24R ) / 450R)* VSPR
VRP3 5-0 = 001101 ((156R - 26R ) / 450R)* VSPR
VRP3 5-0 = 001110 ((156R - 28R ) / 450R) * VSPR
VRP3 5-0 = 001111 ((156R - 30R ) /450R) * VSPR
VRP3 5-0 = 010000 ((156R - 32R)/450R)* VSPR
VRP3 5-0 = 010001 ((156R - 34R )/ 450R) * VSPR
VRP3 5-0 = 010010 ((156R -36R ) £ 450R) * VSPR
VRP3 5-0 = 010011 ((156R - 38R ) /450R) * VSPR
VRP3 5-0 = 010100 ((156R - 40R-) / 450R) * VSPR
VRP3 5-0 = 010101 ((156R .- 42R ) / 450R) *VSPR
VRP3 5-0 = 010110 ((156R - 44R ) / 450R).* VSPR
VRP3 5-0 = 010111 ((156R - 46R ) / 450R) * VSPR
VRP3 5-0 = 011000 ((156R - 48R )./450R) *VSPR
VRP3 5-0 = 011001 ((156R - 50R )/ 450R) * VSPR
VRP3 5-0 = 011010 ((156R-52R )./ 450R) * VSPR
VRP3 5-0 = 011011 ((156R - 54R )/-450R) * VSPR
VRP3 5-0 =011100 ((156R - 56R ) / 450R) * VSPR
VRP3 5-0 =011101 ((156R--58R ) / 450R) * VSPR
VRP3 5-0 = 011110 ((156R - 60R ) / 450R) * VSPR

VinP18 VRP3 5-0 = 011111 ((156R - 62R ) / 450R) * VSPR

VRP3 5-0 = 100000

((156R - 64R ) / 450R) * VSPR

VRP3 5-0 = 100001

((156R - 66R ) / 450R) * VSPR

VRP3 5-0 = 100010

((156R - 68R ) / 450R) * VSPR

VRP3 5-0 = 100011

((156R - 70R ) / 450R) * VSPR

VRP3 5-0 = 100100

((156R - 72R ) / 450R) * VSPR

VRP3 5-0 = 100101

((156R - 74R ) / 450R) * VSPR

VRP3 5-0.= 100110

((156R - 76R ) / 450R) * VSPR

VRP3 5-0.=100111

((156R - 78R ) / 450R) * VSPR

VRP3 5-0 =101000

((156R - 80R ) / 450R) * VSPR

VRP3 5-0.= 101001

((156R - 82R ) / 450R) * VSPR

VRP3'5-0 = 101010

((156R - 84R ) / 450R) * VSPR

VRP3 5-0 = 101011

((156R - 86R ) / 450R) * VSPR

VRP3 5-0 = 101100

((156R - 88R ) / 450R) * VSPR

VRP3 5-0 = 101101

((156R - 90R ) / 450R) * VSPR

VRP3 5-0 = 101110

((156R - 92R ) / 450R) * VSPR

VRP3 5-0 = 101111

((156R - 94R ) / 450R) * VSPR

VRP3 5-0 = 110000

((156R - 96R ) / 450R) * VSPR

VRP3 5-0 = 110001

((156R - 98R ) / 450R) * VSPR

VRP3 5-0 = 110010

((156R - 100R) / 450R) * VSPR

VRP3 5-0 = 110011

((156R - 102R) / 450R) * VSPR

VRP3 5-0 = 110100

((156R - 104R) / 450R) * VSPR

VRP3 5-0 = 110101

((156R - 106R) / 450R) * VSPR

VRP3 5-0 = 110110

((156R - 108R) / 450R) * VSPR

VRP3 5-0 =110111

((156R - 110R) / 450R) * VSPR

VRP3 5-0 = 111000

((156R - 112R) / 450R) * VSPR

VRP3 5-0 = 111001

((156R - 114R) / 450R) * VSPR

VRP3 5-0 =111010

((156R - 116R) / 450R) * VSPR

VRP35-0 =111011

((156R - 118R) / 450R) * VSPR

VRP35-0=111100

((156R - 120R) / 450R) * VSPR

VRP35-0=111101

((156R - 122R) / 450R) * VSPR

VRP35-0 =111110

((156R - 124R) / 450R) * VSPR

VRP35-0 =111111

((156R - 126R) / 450R) * VSPR

Table 5.9: VinP18
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DATASHEET Vo1

Reference

Micro adjustment value
voltage

VinP19 formula

VRP4 5-0 = 000000

(146R / 450R) * VSPR

VRP4 5-0 = 000001

((146R - 2R )/ 450R) * VSPR

VRP4 5-0 = 000010

((146R - 4R )/450R) * VSPR

VRBP4 5-0 = 000011

((146R-6R )/450R) * VSPR

VRP4 5-0 = 000100

((146R -8R )/450R) * VSPR

VRP4 5-0 = 000101

((146R - 10R ) / 450R) * VSPR

VRP4 5-0 = 000110

((146R - 12R ) / 450R) * VSPR

VRBP4 5-0 = 000111

((146R - 14R ) / 450R) * VSPR

VRP4 5-0 = 001000

((146R - 16R ) / 450R) * VSPR

VRP4 5-0 = 001001

((146R - 18R ) / 450R) * VSPR

VRP4 5-0 = 001010

((146R - 20R ) / 450R) * VSPR

VRBP4 5-0 = 001011

((146R - 22R ) / 450R) * VSPR

VRP4 5-0 =001100

((146R - 24R ) / 450R) * VSPR

VRP4 5-0 = 001101

((146R - 26R ) / 450R) * VSPR

VRP4 5-0 = 001110

((146R - 28R ) / 450R) * VSPR

VRBP4 5-0 =001111

((146R - 30R )7/ 450R) * VSPR

VRP4 5-0 = 010000

((146R - 32R")/ 450R) * VSPR

VRP4 5-0 = 010001

((146R - 34R\) /'450R) * VSPR

VRP4 5-0 = 010010

((146R-36R') /'450R) * VSPR

VRBP4 5-0 = 010011

((146R - 38R ) / 450R) * VSPR

VRP4 5-0 =010100

((146R -40R) / 450R) * VSPR

VRP4 5-0 = 010101

((146R - 42R ) / 450R) * VSPR

VRP4 5-0 = 010110

((146R - 44R ) / 450R) *VSPR

VRBP4 5-0 =010111

((146R - 46R ) /450R) * VSPR

VRP4 5-0 =011000

((146R - 48R )-/-450R) *VSPR

VRP4 5-0 = 011001

((146R - 50R) /.450R) *VSPR

VRP4 5-0 = 011010

((146R- 52R.) /450R) * VSPR

VRBP4 5-0 =011011

((146R - 54R-)-/450R) * VSPR

VRP4 5-0 =011100

((146R - 56R ) / 450R) * VSPR

VRP4 5-0 = 011101

((146R-58R ) / 450R) * VSPR

VRP4 5-0 =011110

((146R-60R ) / 450R) * VSPR

VinP19 VRBP4 5-0 =011111

((146R - 62R ) / 450R) * VSPR

VRP4 5-0 = 100000

((146R - 64R ) / 450R) * VSPR

VRP4 5-0 = 100001

((146R - 66R ) / 450R) * VSPR

VRP4 5-0 = 100010

((146R - 68R ) / 450R) * VSPR

VRBP4 5-0 = 100011

((146R - 70R ) / 450R) * VSPR

VRP4 5-0 =100100

((146R - 72R ) / 450R) * VSPR

VRP4 5-0 = 100101

((146R - 74R ) / 450R) * VSPR

VRP4.5-0 = 100110

((146R - 76R ) / 450R) * VSPR

VRP45-0=100111

((146R - 78R ) / 450R) * VSPR

VRP4.5-0.= 101000

((146R - 80R ) / 450R) * VSPR

VRP4.5-0 = 101001

((146R - 82R ) / 450R) * VSPR

VRP4 5-0 = 101010

((146R - 84R ) / 450R) * VSPR

VRP4 5-0 = 1010141

((146R - 86R ) / 450R) * VSPR

VRP4 5-0 = 101100

((146R - 88R ) / 450R) * VSPR

VRP4 5-0 = 101101

((146R - 90R ) / 450R) * VSPR

VRP4 5-0 = 101110

((146R - 92R ) / 450R) * VSPR

VRP45-0 =101111

((146R - 94R ) / 450R) * VSPR

VRP4 5-0 = 110000

((146R - 96R ) / 450R) * VSPR

VRP4 5-0 = 110001

((146R - 98R ) / 450R) * VSPR

VRP4 5-0 = 110010

((146R - 100R) / 450R) * VSPR

VRBP4 5-0 = 110011

((146R - 102R) / 450R) * VSPR

VRP4 5-0 = 110100

((146R - 104R) / 450R) * VSPR

VRP4 5-0 = 110101

((146R - 106R) / 450R) * VSPR

VRP4 5-0 = 110110

((146R - 108R) / 450R) * VSPR

VRBP4 5-0 = 110111

((146R - 110R) / 450R) * VSPR

VRP4 5-0 = 111000

((146R - 112R) / 450R) * VSPR

VRP4 5-0 = 111001

((146R - 114R) / 450R) * VSPR

VRP45-0 =111010

((146R - 116R) / 450R) * VSPR

VRBP4 5-0 =111011

((146R - 118R) / 450R) * VSPR

VRP45-0=111100

((146R - 120R) / 450R) * VSPR

VRP45-0 =111101

((146R - 122R) / 450R) * VSPR

VRP45-0=111110

((146R - 124R) / 450R) * VSPR

VRP45-0=111111

((146R - 126R) / 450R) * VSPR
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DATASHEET Vo1

Reference

Micro adjustment value
voltage ]

VinP20 formula

VRPS5 5-0 = 000000

(144R / 450R) * VSPR

VRPS5 5-0 = 000001

((144R - 2R ) / 450R) * VSPR

VRPS5 5-0 = 000010

((144R - 4R ) / 450R) * VSPR

VRP5 5-0 = 000011

((144R - 6R ) / 450R) * VSPR

VRPS5 5-0 = 000100

((144R - 8R ) / 450R) * VSPR

VRPS5 5-0 = 000101

((144R - 10R ) / 450R) * VSPR

VRP5 5-0 = 000110

((144R - 12R ) / 450R) * VSPR

VRPS5 5-0 = 000111

((144R - 14R ) / 450R) * VSPR

VRPS5 5-0 = 001000

((144R - 16R ) / 450R) * VSPR

VRPS5 5-0 = 001001

((144R - 18R ) / 450R) * VSPR

VRP5 5-0 = 001010

((144R - 20R ) / 450R) * VSPR

VRPS5 5-0 =001011

((144R - 22R ) / 450R) *VSPR

VRPS5 5-0 =001100

((144R - 24R ) / 450R) *VSPR

VRP5 5-0 = 001101

((144R - 26R ) / 450R).* VSPR

VRP5 5-0 = 001110

((144R - 28R )7 450R).* VSPR

VRP5 5-0 =001111

((144R - 30R)// 450R) * VSPR

VRPS5 5-0 = 010000

((144R - 32R") /450R) * VSPR

VRPS5 5-0 = 010001

((144R -34R ) /450R) * VSPR

VRP5 5-0 = 010010

((144R - 36R ) / 450R) * VSPR

VRPS5 5-0 =010011

((144R - 38R ) / 450R) *VSPR

VRPS5 5-0 =010100

((144R - 40R ) / 450R) *VSPR

VRP5 5-0 = 010101

((144R - 42R ) / 450R) *VSPR

VRP5 5-0 = 010110

((144R - 44R ) /450R) * VSPR

VRP5 5-0 =010111

((144R - 46R) /-450R)*VSPR

VRPS5 5-0 =011000

((144R - 48R’) /'450R) *VSPR

VRP5 5-0 = 011001

((144R - 50R") /450R) * VSPR

VRP5 5-0 =011010

((144R - 52R")/"450R) * VSPR

VRP5 5-0 =011011

((144R - 54R ) / 450R) * VSPR

VRP5 5-0 =011100

((144R-56R ) / 450R) * VSPR

VRP5 5-0 = 011101

((144R - 58R ) / 450R) * VSPR

VRP5 5-0 =011110

((144R - 60R ) / 450R) * VSPR

((144R - 62R ) / 450R) * VSPR

VinP20 VRP5 5-0 = 011111
VRP5 5-0 = 100000

((144R - 64R ) / 450R) * VSPR

VRPS5 5-0 = 100001

((144R - 66R ) / 450R) * VSPR

VRPS5 5-0 = 100010

((144R - 68R ) / 450R) * VSPR

VRPS5 5-0 = 100011

((144R - 70R ) / 450R) * VSPR

VRPS5 5-0 =100100

((144R - 72R ) / 450R) * VSPR

VRP5-5-0 = 100101

((144R - 74R ) / 450R) * VSPR

VRP55-0'= 100110

((144R - 76R ) / 450R) * VSPR

VRP55-0= 100111

((144R - 78R ) / 450R) * VSPR

VRP5.5-0 = 101000

((144R - 80R ) / 450R) * VSPR

VRPS 5-0 = 101001

((144R - 82R ) / 450R) * VSPR

VRPS5 5-0 = 101010

((144R - 84R ) / 450R) * VSPR

VRP5 5-0 = 1010141

((144R - 86R ) / 450R) * VSPR

VRP5 5-0 = 101100

((144R - 88R ) / 450R) * VSPR

VRP5 5-0 = 101101

((144R - 90R ) / 450R) * VSPR

VRP5 5-0 = 101110

((144R - 92R ) / 450R) * VSPR

VRP55-0 =101111

((144R - 94R ) / 450R) * VSPR

VRPS5 5-0 = 110000

((144R - 96R ) / 450R) * VSPR

VRPS5 5-0 = 110001

((144R - 98R ) / 450R) * VSPR

VRP5 5-0 = 110010

((144R - 100R) / 450R) * VSPR

VRPS5 5-0 = 110011

((144R - 102R) / 450R) * VSPR

VRPS5 5-0 = 110100

((144R - 104R) / 450R) * VSPR

VRP5 5-0 = 110101

((144R - 106R) / 450R) * VSPR

VRP5 5-0 =110110

((144R - 108R) / 450R) * VSPR

VRP5 5-0 = 110111

((144R - 110R) / 450R) * VSPR

VRPS5 5-0 = 111000

((144R - 112R) / 450R) * VSPR

VRP5 5-0 = 111001

((144R - 114R) / 450R) * VSPR

VRP55-0 =111010

((144R - 116R) / 450R) * VSPR

VRP5 5-0 = 111011

((144R - 118R) / 450R) * VSPR

VRP55-0=111100

((144R - 120R) / 450R) * VSPR

VRP55-0 =111101

((144R - 122R) / 450R) * VSPR

VRP55-0=111110

((144R - 124R) / 450R) * VSPR

VRP55-0 =111111

VGSP
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

-i% Himax

DATASHEET Vo1

FEETEE Micro adjustment value VinP7 formula
voltage
VinP7 PRPO0 6-0 = 0000000 (350R / 450R) VSPR

PRPO0 6-0 = 0000001

350R - 2R) / 450R) * VSPR

PRPO0 6-0 = 0000010

(
((350R - 4R) / 450R) * VSPR

PRPO 6-0 = 0000011

350R - 6R) / 450R) * VSPR

PRPO0 6-0 = 0000100

(
((350R — 8R) / 450R) * VSPR

PRP0 6-0 = 0000101

(350R — 10R) / 450R) * VSPR

PRPO 6-0 = 0000110

(
((350R — 12R) / 450R) * VSPR

PRPO0 6-0 = 0000111

((350R - 14R) / 450R) * VSPR

PRP0 6-0 = 0001000

(350R — 16R) / 450R) * VSPR

PRPO0 6-0 = 0001001

PRPO0 6-0 = 0001010

(350R — 20R) / 450R) *VSPR

PRPO 6-0 = 0001011

(
((350R — 18R) / 450R) * VSPR
(
(

PRPO0 6-0 = 0001100

(350R — 24R) / 450R)*\VSPR

PRPO 6-0 = 0001101

(350R —26R) / 450R).“ VSPR

PRPO0 6-0 = 0001110

) )

scom
(350R — 22R) / 450R) *VSPR

) )

) )

)

PRPO0 6-0 = 0001111

(350R — 30R)7'450R) *VSPR

PRPO0 6-0 = 0010000

(
(
((350R — 28R) / 450R) *VSPR
(
(

(350R — 32R) /450R)* VSPR

PRPO0 6-0 = 0010001

((350R -/34R) / 450R) * VSPR

PRPO0 6-0 = 0010010

(350R — 36R)/ 450R) * VSPR

PRPOQ 6-0 = 0010011

(350R =38R)7 450R) * VSPR

PRPO0 6-0 = 0010100

PRPO0 6-0 = 0010101

( )
( )"
((850R = 40R) / 450R) * VSPR
((350R=42R) / 450R) * VSPR

PRPO0 6-0 = 0010110

PRPO 6-0 = 0010111

(350R — 46R) /450R) * VSPR

PRPO0 6-0 = 0011000

)
)
((350R — 44R) / 450R) * VSPR
)
)

(350R — 48R) /450R) *.VSPR

PRPOQ 6-0 = 0011001

PRPO 6-0 = 0011010

(
(
((350R—50R) /.450R) * VSPR
((350R—52R)/.450R) * VSPR

PRPO0 6-0 = 0011011

((350R - 54R) / 450R) * VSPR

PRPO0 6-0 = 0011100

PRPO0 6-0 = 0011101

((350R—56R) / 450R) * VSPR
((350R—58R) / 450R) * VSPR

PRPO0 6-0 = 0011110

350R — 60R) / 450R) * VSPR

PRPO 6-0 = 0011111

(
((350R — 62R) / 450R) * VSPR

PRP0 6-0 = 0100000

((350R - 64R) / 450R) * VSPR

PRPO0 6-0 = 0100001

(350R — 66R) / 450R) * VSPR

PRPO0 6-0 = 0100010

(350R — 68R) / 450R) * VSPR

PRPO 6-0 =.0100011

PRPO0 6-0 =.0100100

(350R — 72R) / 450R) * VSPR

PRPO0 6-0 =0100101

(
(
((350R — 70R) / 450R) * VSPR
(
(

(350R — 74R) / 450R) * VSPR

PRP0 6-0 = 0100110

=

350R — 76R) / 450R) * VSPR

PRPO 6-0 = 0100111

350R - 78R) / 450R) * VSPR

PRP0 6-0 = 0101000

=

350R — 80R) / 450R) * VSPR

PRP0'6-0 = 0101001

I~~~ [=~}=
—~ =

350R — 82R) / 450R) * VSPR

PRPO0 6-0 = 0101010

((350R - 84R) / 450R) * VSPR

PRPO 6-0 = 0101011

350R - 86R) / 450R) * VSPR

PRPO0 6-0 = 0101100

350R — 88R) / 450R) * VSPR

PRPO 6-0 = 0101101

PRPO0 6-0 = 0101110

PRPO0 6-0 = 0101111

350R — 94R) / 450R) * VSPR

PRPO0 6-0 = 0110000

) )
) )"
350R — 90R) / 450R) * VSPR
) )"
) )
) )"

350R — 96R) / 450R) * VSPR

PRPOQ 6-0 = 0110001

(
(
((350R — 92R) / 450R) * VSPR
(
(
((

350R — 98R) / 450R) * VSPR

PRPO0 6-0 = 0110010

(350R — 100R) / 450R) * VSPR

PRPO0 6-0 = 0110011

(350R — 102R) / 450R) * VSPR

PRP0 6-0 = 0110100

(350R — 104R) / 450R) * VSPR

PRPOQ 6-0 = 0110101

(350R — 106R) / 450R) * VSPR

PRPO0 6-0 = 0110110

(350R — 108R) / 450R) * VSPR

PRPO0 6-0 = 0110111

PRPO0 6-0 = 0111000

(350R — 112R) / 450R) * VSPR

PRPO 6-0 = 0111001

(350R — 114R) / 450R) * VSPR

PRP0 6-0 = 0111010

(350R — 116R) / 450R) * VSPR

PRP0 6-0 = 0111011

(350R — 118R) / 450R) * VSPR

PRPO0 6-0 = 0111100

(
(
(
E
((350R — 110R) / 450R) * VSPR
(
(
(
(
(

(350R — 120R) / 450R) * VSPR

PRPO0 6-0 = 0111101

((350R — 122R) / 450R) * VSPR

PRPO0 6-0 = 0111110

PRPO0 6-0 = 0111111

((350R - 124R) / 450R) * VSPR
((350R — 126R) / 450R) * VSPR

PRPO0 6-0 = 1000000

((350R — 128R) / 450R) * VSPR

PRPO0 6-0 = 1000001

((350R — 130R) / 450R) * VSPR

PRPO0 6-0 = 1000010

((350R - 132R) / 450R) * VSPR

PRPO 6-0 = 1000011

PRPO0 6-0 = 1000100

((350R — 134R) / 450R) * VSPR
((350R — 136R) / 450R) * VSPR
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

-i% Himax

DATASHEET Vo1

Reference
voltage

Micro adjustment value

VinP7 formula

PRPO0 6-0 = 1000101

—~

350R — 138R) / 450R) * VSPR

PRPO0 6-0 = 1000110

350R — 140R) / 450R) * VSPR

PRPO0 6-0 = 1000111

P iy
==

350R — 142R) / 450R) * VSPR

PRPO0 6-0 = 1001000

(350R — 144R) / 450R) * VSPR

PRPO0 6-0 = 1001001

(350R — 146R) / 450R) * VSPR

PRP0 6-0 = 1001010

PRPOQ 6-0 = 1001011

(
(
((350R — 148R) / 450R) * VSPR
((350R — 150R) / 450R) * VSPR

PRPO0 6-0 = 1001100

((350R - 152R) / 450R) * VSPR

PRPO 6-0 = 1001101 ((350R — 154R) / 450R) * VSPR
PRPOQ 6-0 = 1001110 ((350R — 156R) / 450R) * VSPR
PRPO0 6-0 = 1001111 (350R — 158R) / 450R) * VSPR
PRPO0 6-0 = 1010000 ) * VSPR

PRPO0 6-0 = 1010001

Py Py iy
==

350R — 162R) / 450R) *VSPR

PRPO0 6-0 = 1010010

I~
—~

350R — 164R) / 450R).* VSPR

PRPOQ 6-0 = 1010011

)
)
350R — 160R) / 450R
)
)
)

((350R — 166R) / 450R) * VSPR

PRP0 6-0 = 1010100

((350R — 168R) / 450R)* VSPR

PRPO0 6-0 = 1010101

((350R — 170R)./ 450R).* VSPR

PRP0 6-0 = 1010110

((350R — 172R)./ 450R).* VSPR

PRPO0 6-0 = 1010111

((350R - 174R)/ 450R) * VSPR

PRPO0 6-0 = 1011000 inhibit
PRPO 6-0 = 1011001 inhibit
PRPO0 6-0 = 1011010 inhibit
PRPO 6-0 = 1011011 inhibit
PRPOQ 6-0 = 1011100 inhibit
PRPO 6-0 = 1011101 inhibit
PRPO0 6-0 = 1011110 inhibit
PRPO0 6-0 = 1011111 inhibit
PRPO0 6-0 = 1100000 inhibit
PRPOQ 6-0 = 1100001 inhibit
PRPO0 6-0 = 1100010 inhibit
PRPO0 6-0 = 1100011 inhibit
PRPO0 6-0 = 1100100 inhibit
PRPO 6-0 = 1100101 inhibit
PRPOQ 6-0 = 1100110 inhibit
PRPO0 6-0 = 1100111 inhibit
PRPO0 6-0 = 1101000 inhibit
PRPO 6-0 = 1101001 inhibit
PRPO 6-0= 1101010 inhibit
PRPO0 6-0'=1101011 inhibit
PRP06-0=1101100 inhibit
PRPR06-0.="1101101 inhibit
PRP0.6-0'= 1101110 inhibit
PRP0.6-0 = 1101111 inhibit
PRPO 6-0 = 1110000 inhibit
PRPO 6-0 = 1110001 inhibit
PRPO 6-0 = 1110010 inhibit
PRPO0 6-0 = 1110011 inhibit
PRPO0 6-0 = 1110100 inhibit
PRPO 6-0 = 1110101 inhibit
PRP0 6-0 = 1110110 inhibit
PRPO0 6-0 = 1110111 inhibit
PRPO0 6-0 = 1111000 inhibit
PRPO0 6-0 = 1111001 inhibit
PRP0 6-0 = 1111010 inhibit
PRPO 6-0 = 1111011 inhibit
PRPO0 6-0 = 1111100 inhibit
PRPO0 6-0 = 1111101 inhibit
PRPO0 6-0 = 1111110 inhibit
PRPO 6-0 = 1111111 inhibit
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

-i% Himax

DATASHEET Vo1

FEETEE Micro adjustment value VinP13 formula
voltage
VinP13 PRP1 6-0 = 0000000 (274R / 450R) VSPR

PRP1 6-0 = 0000001

274R - 2R) / 450R) * VSPR

PRP1 6-0 = 0000010

(
((274R - 4R) / 450R) * VSPR

PRP1 6-0 = 0000011

274R - 6R) / 450R) * VSPR

PRP1 6-0 = 0000100

(
((274R—8R) / 450R) * VSPR

PRP1 6-0 = 0000101

(274R - 10R) / 450R) * VSPR

PRP1 6-0 = 0000110

(
((274R—12R) / 450R) * VSPR

PRP1 6-0 = 0000111

((274R - 14R) / 450R) * VSPR

PRP1 6-0 = 0001000

(274R - 16R) / 450R) * VSPR

PRP1 6-0 = 0001001

PRP1 6-0 = 0001010

(274R — 20R) / 450R) *VSPR

PRP1 6-0 = 0001011

(
((274R— 18R) / 450R) * VSPR
(
(

PRP1 6-0 = 0001100

(274R — 24R) / 450R)* VSPR

PRP1 6-0 = 0001101

(274R — 26R) / 450R).“ VSPR

PRP1 6-0 = 0001110

) )

scom
(274R — 22R) / 450R) *VSPR

) )

) )

)

PRP1 6-0 = 0001111

(274R — 30R)7'450R) *.VSPR

PRP1 6-0 = 0010000

(
(
((274R - 28R) / 450R) *VSPR
(
(

(274R — 32R) /450R)* VSPR

PRP1 6-0 = 0010001

((274R -34R) / 450R) * VSPR

PRP1 6-0 = 0010010

(274R ~ 36R)/ 450R) * VSPR

PRP1 6-0 = 0010011

(274R = 38R)7 450R) * VSPR

PRP1 6-0 = 0010100

PRP1 6-0 = 0010101

( )
( )"
((274R = 40R) / 450R) * VSPR
(274RZ42R) / 450R)* VSPR

PRP1 6-0 = 0010110

PRP1 6-0 = 0010111

(274R — 46R) /450R) ~VSPR

PRP1 6-0 = 0011000

)
)
((274R — 44R) / 450R) * VSPR
)
)

(274R — 48R) /450R) *.VSPR

PRP1 6-0 = 0011001

PRP1 6-0 =0011010

(
(
((274R—50R) /.450R) * VSPR
((274R=52R)/.450R) * VSPR

PRP1 6-0 = 0011011

((274R - 54R) / 450R) * VSPR

PRP1 6-0 = 0011100

PRP1 6-0 = 0011101

((274R—=56R) / 450R) * VSPR
((274R—58R) / 450R) * VSPR

PRP1 6-0 = 0011110

274R - 60R) / 450R) * VSPR

PRP16-0 = 0011111

(
((274R — 62R) / 450R) * VSPR

PRP1 6-0 = 0100000

((274R - 64R) / 450R) * VSPR

PRP1 6-0 = 0100001

(274R — 66R) / 450R) * VSPR

PRP1 6-0 = 0100010

(274R - 68R) / 450R) * VSPR

PRP1 6-0 =.0100011

PRP1 6-0 =.0100100

(274R - 72R) / 450R) * VSPR

PRP1 6-0 =0100101

(
(
((274R = 70R) / 450R) * VSPR
(
(

(274R - 74R) / 450R) * VSPR

PRP1 6-0 = 0100110

=

274R - 76R) / 450R) * VSPR

PRP1 6-0 = 0100111

274R - 78R) / 450R) * VSPR

PRP16-0 = 0101000

=

274R — 80R) / 450R) * VSPR

PRP16-0 = 0101001

I~~~ [=~}=
I~ =

274R - 82R) / 450R) * VSPR

PRP1 6-0 = 0101010

((274R - 84R) / 450R) * VSPR

PRP1 6-0 = 0101011

274R - 86R) / 450R) * VSPR

PRP1 6-0 =0101100

274R - 88R) / 450R) * VSPR

PRP1 6-0 =0101101

PRP16-0 =0101110

PRP16-0 = 0101111

274R - 94R) / 450R) * VSPR

PRP1 6-0 = 0110000

) )
) )"
274R — 90R) / 450R) * VSPR
) )"
) )
) )"

274R - 96R) / 450R) * VSPR

PRP1 6-0 = 0110001

(
(
((274R — 92R) / 450R) * VSPR
(
((
(

274R - 98R) / 450R) * VSPR

PRP1 6-0 =0110010

(274R — 100R) / 450R) * VSPR

PRP1 6-0 = 0110011

(274R - 102R) / 450R) * VSPR

PRP1 6-0 =0110100

(274R — 104R) / 450R) * VSPR

PRP1 6-0 =0110101

(274R — 106R) / 450R) * VSPR

PRP16-0 =0110110

(274R — 108R) / 450R) * VSPR

PRP16-0 = 0110111

PRP1 6-0 = 0111000

(274R - 112R) / 450R) * VSPR

PRP1 6-0 = 0111001

(274R — 114R) / 450R) * VSPR

PRP16-0 =0111010

(274R - 116R) / 450R) * VSPR

PRP16-0 = 0111011

(274R — 118R) / 450R) * VSPR

PRP16-0 = 0111100

(
(
(
E
((274R - 110R) / 450R) * VSPR
(
(
(
(
(

(274R — 120R) / 450R) * VSPR

PRP1 6-0 = 0111101

((274R — 122R) / 450R) * VSPR

PRP16-0 = 0111110

PRP16-0 = 0111111

((274R - 124R) / 450R) * VSPR
((274R — 126R) / 450R) * VSPR

PRP1 6-0 = 1000000

((274R - 128R) / 450R) * VSPR

PRP1 6-0 = 1000001

((274R — 130R) / 450R) * VSPR

PRP1 6-0 = 1000010

((274R - 132R) / 450R) * VSPR

PRP1 6-0 = 1000011

PRP1 6-0 = 1000100

((274R — 134R) / 450R) * VSPR
((274R — 136R) / 450R) * VSPR
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

-i% Himax

DATASHEET Vo1

Reference
voltage

Micro adjustment value

VinP13 formula

PRP1 6-0 = 1000101

—~

274R - 138R) / 450R) * VSPR

PRP1 6-0 = 1000110

274R - 140R) / 450R) * VSPR

PRP1 6-0 = 1000111

P iy
==

274R - 142R) / 450R) * VSPR

PRP1 6-0 = 1001000

(274R — 144R) / 450R) * VSPR

PRP1 6-0 = 1001001

(274R — 146R) / 450R) * VSPR

PRP16-0 = 1001010

PRP1 6-0 = 1001011

(
(
((274R — 148R) / 450R) * VSPR
((274R — 150R) / 450R) * VSPR

PRP1 6-0 = 1001100

((274R - 152R) / 450R) * VSPR

PRP1 6-0 = 1001101 ((274R — 154R) / 450R) * VSPR
PRP1 6-0 =1001110 ((274R - 156R) / 450R) * VSPR
PRP16-0 = 1001111 (274R — 158R) / 450R) * VSPR
PRP1 6-0 = 1010000 ) * VSPR

PRP1 6-0 = 1010001

Py Py iy
==

274R - 162R) / 450R) *VSPR

PRP1 6-0 = 1010010

I~
—~

274R — 164R) / 450R).* VSPR

PRP1 6-0 = 1010011

)
)
274R — 160R) / 450R
)
)
)

((274R — 166R) / 450R) * VSPR

PRP16-0 =1010100

((274R - 168R) / 450R)* VSPR

PRP1 6-0 = 1010101

((274R — 170R)./ 450R).” VSPR

PRP16-0 = 1010110

((274R — 172R)/ 450R).* VSPR

PRP1 6-0 = 1010111

((274R - 174R)/ 450R) * VSPR

PRP1 6-0 = 1011000 inhibit
PRP1 6-0 = 1011001 inhibit
PRP16-0 =1011010 inhibit
PRP1 6-0 = 1011011 inhibit
PRP1 6-0 =1011100 inhibit
PRP1 6-0 = 1011101 inhibit
PRP16-0 = 1011110 inhibit
PRP16-0 = 1011111 inhibit
PRP1 6-0 = 1100000 inhibit
PRP1 6-0 = 1100001 inhibit
PRP1 6-0 = 1100010 inhibit
PRP1 6-0 = 1100011 inhibit
PRP1 6-0 = 1100100 inhibit
PRP1 6-0 = 1100101 inhibit
PRP1 6-0 = 1100110 inhibit
PRP1 6-0 = 1100111 inhibit
PRP1 6-0 = 1101000 inhibit
PRP1 6-0 = 1101001 inhibit
PRP1 6-0= 1101010 inhibit
PRP1 6-0'=1101011 inhibit
PRP16-0=1101100 inhibit
PRP16-0.=1101101 inhibit
PRP1.6-0'= 1101110 inhibit
PRP1.6-0 = 1101111 inhibit
PRP1 6-0 = 1110000 inhibit
PRP1 6-0 = 1110001 inhibit
PRP1 6-0 = 1110010 inhibit
PRP16-0 = 1110011 inhibit
PRP1 6-0 = 1110100 inhibit
PRP1 6-0 = 1110101 inhibit
PRP16-0 = 1110110 inhibit
PRP16-0 = 1110111 inhibit
PRP1 6-0 = 1111000 inhibit
PRP1 6-0 = 1111001 inhibit
PRP16-0 = 1111010 inhibit
PRP16-0 = 1111011 inhibit
PRP1 6-0 = 1111100 inhibit
PRP16-0 = 1111101 inhibit
PRP1 6-0 = 1111110 inhibit
PRP1 6-0 = 1111111 inhibit

Himax Confidential

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

Table 5.13: VinP13

-P.83-
April, 2014



»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

-ﬁ% Himax

DATASHEET Vo1

R\?cf)?::;:e Micro adjustment value VinP3 formula

PKPO 4-0 = 00000 (47R / 48R) * (VinP2 - VinP7) + VinP7
PKPOQ 4-0 = 00001 ((47R —1R) / 48R) * (VinP2 - VinP7) + VinP7
PKPQ 4-0 = 00010 ((47R = 2R) / 48R) * (VinP2 - VinP7) + VinP7
PKPO 4-0 = 00011 ((47R — 3R) / 48R) * (VinP2 - VinP7) + VinP7
PKPQ 4-0 = 00100 ((47R — 4R) / 48R) * (VinP2 - VinP7) + VinP7
PKPO 4-0 = 00101 ((47R —5R) / 48R) * (VinP2 - VinP7) + VinP7
PKPOQ 4-0 = 00110 ((47R - 6R) / 48R) * (VinP2 - VinP7) + VinP7
PKPO 4-0 = 00111 ((47R —7R) / 48R) * (VinP2 - VinP7) + VinP7
PKPO 4-0 = 01000 ((47R — 8R) / 48R) * (VinP2 - VinP7) + VinP7
PKPOQ 4-0 = 01001 ((47R = 9R) / 48R) * (VinP2 - VinP7) + VinP7
PKPO0 4-0 = 01010 ((47R - 10R) / 48R) * (VinP2 - VinP7) +.VinRP7
PKPOQ 4-0 = 01011 ((47R - 11R) / 48R) * (VinP2 - VinP7) #VinP7
PKPO 4-0 = 01100 ((47R - 12R) / 48R) * (VinP2 -VinP7) + VinP7
PKPOQ 4-0 = 01101 ((47R - 13R) / 48R) * (VinP2.- VinP7) + VinP7
PKPOQ 4-0 = 01110 ((47R - 14R) / 48R) * (VinP2 - VinP7) + VinP7

VinP3 PKPO 4-0 = 01111 ((47R - 15R) / 48R) * (VinP2 - VinP7) + VinP7
PKPQ 4-0 = 10000 ((47R - 16R) / 48R) * (VinP2 -\VinP7) + VinP7
PKPO 4-0 = 10001 ((47R - 17R) / 48R) * (VinP2 -\VinP7) + VinP7
PKPOQ 4-0 = 10010 ((47R - 18R) / 48R) * (VinP2 - VinP7) + VinP7
PKPO 4-0 = 10011 ((47R - 19R)./ 48R)*AVinP2 - VinP7) + VinP7
PKPO0 4-0 = 10100 ((47R - 20R)./ 48R) *(VinP2 - VinP7).+ VinP7
PKPOQ 4-0 = 10101 ((47R - 21R) /48R) * (VinP2 - VinP7) + VinP7
PKPO 4-0 = 10110 ((47R-.22R)./ 48R) * (VinP2 -VinP7)-+ VinP7
PKPOQ 4-0 = 10111 ((47R - 23R)-/48R) * (VinP2 +'VinP7) + VinP7
PKPO 4-0 = 11000 ((47R - 24R) / 48R) * (VinP2 - VinP7) + VinP7
PKPOQ 4-0 = 11001 ((47R -25R) / 48R) * (VinP2 -\VinP7) + VinP7
PKPOQ 4-0 = 11010 ((47R ~26R) / 48R) * (VinRP2/- VinP7) + VinP7
PKPO 4-0 = 11011 ((47R - 27R)7 48R) *(VinP2 - VinP7) + VinP7
PKPOQ 4-0 = 11100 ((47R - 28R)// 48R)*(VinP2 - VinP7) + VinP7
PKPO 4-0 = 11101 ((47R - 29R) /.48R) *(VinP2 - VinP7) + VinP7
PKPOQ 4-0 = 11110 ((47R - 30R)/.48R)* (VinP2 - VinP7) + VinP7
PKPO 4-0 = 11111 ((47R+~:31R) / 48R) * (VinP2 - VinP7) + VinP7

Table 5.14: VinP3
R\?cf)?::;:e Micro adjustment value VinP4 formula

PKP1 4-0-=00000 (39R / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 00001 ((39R - 1R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1.4-0 = 00010 ((39R - 2R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0=-00011 ((39R - 3R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0= 00100 ((39R - 4R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1.4-0 = 00101 ((39R - 5R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 =.00110 ((39R - 6R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 00111 ((39R - 7R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 01000 ((39R - 8R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 01001 ((39R - 9R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 01010 ((39R - 10R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 01011 ((B9R - 11R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 01100 ((39R - 12R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 01101 ((39R - 13R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 01110 ((39R - 14R) / 48R) * (VinP2 - VinP7) + VinP7

VinP4 PKP1 4-0 = 01111 ((39R - 15R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 10000 ((39R - 16R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 10001 ((39R - 17R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 10010 ((39R - 18R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 10011 ((39R - 19R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 10100 ((39R - 20R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 10101 ((39R - 21R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 10110 ((39R - 22R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 10111 ((39R - 23R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 11000 ((39R - 24R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 11001 ((39R - 25R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 11010 ((39R - 26R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 11011 ((39R - 27R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 11100 ((39R - 28R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 11101 ((39R - 29R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 11110 ((39R - 30R) / 48R) * (VinP2 - VinP7) + VinP7
PKP1 4-0 = 11111 ((39R - 31R) / 48R) * (VinP2 - VinP7) + VinP7
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

e;’% Himax

DATASHEET Vo1

R\?cf)?tr:;:e Micro adjustment value VinP5 formula

PKP2 4-0 = 00000 (32R / 48R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 00001 ((32R — 1R) / 48R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 00010 ((32R — 2R) / 48R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 00011 ((32R — 3R) / 48R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 00100 ((32R — 4R) / 48R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 00101 ((32R — 5R) / 48R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 00110 ((32R — 6R) / 48R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 00111 ((32R — 7R) / 48R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 01000 ((32R — 8R) / 48R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 01001 ((32R — 9R) / 48R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 01010 ((32R — 10R) / 48R) * (VinP2 — VinP7) +.VinP7
PKP2 4-0 = 01011 ((32R — 11R) / 48R) * (VinP2 — VinP7) +VinP7
PKP2 4-0 = 01100 ((32R — 12R) / 48R) * (VinP2 <\VinP7) + VinP7
PKP2 4-0 = 01101 ((32R = 13R) / 48R) * (VinP2—VinP7) + VinP7
PKP2 4-0 = 01110 ((32R = 14R) / 48R) * (VinP2 —VinP7) + VinP7

VinP5 PKP2 4-0 = 01111 ((32R — 15R) / 48R) * (VinP2 —VinP7) + VinP7
PKP2 4-0 = 10000 ((32R = 16R) / 48R) * (VinP2 =VinP7) + VinP7
PKP2 4-0 = 10001 ((32R — 17R) / 48R) * (VinP2 =VinP7) + VinP7
PKP2 4-0 = 10010 ((32R — 18R) / 48R) * (VinP2— VinP7) + VinP7
PKP2 4-0 = 10011 ((32R — 19R)./ 48R)*(VinP2 — VinP7).+ VinP7
PKP2 4-0 = 10100 ((32R — 20R)./48R) *(VinP2 — VinP7) + VinP7
PKP2 4-0 = 10101 ((32R = 21R) 748R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 10110 ((32R=.22R)./ 48R) * (VinP2 =VinP7).+ VinP7
PKP2 4-0 = 10111 ((32R = 23R)-/-48R) * (VinP2 =VinP7) + VinP7
PKP2 4-0 = 11000 ((32R.— 24R) / 48R) * (VinP2 —\VinP7) + VinP7
PKP2 4-0 = 11001 ((832R —25R) / 48R) * (VinP2 = VinP7) + VinP7
PKP2 4-0 = 11010 ((32R —26R) / 48R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 11011 ((32R — 27R)7 48R) *(VinP2 — VinP7) + VinP7
PKP2 4-0 = 11100 ((82R — 28R)// 48R)*(VinP2 — VinP7) + VinP7
PKP2 4-0 = 11101 ((32R — 29R) /.48R) * (VinP2 — VinP7) + VinP7
PKP2 4-0 = 11110 ((32R — 30R)/.48R)* (VinP2 — VinP7) + VinP7
PKP2 4-0 = 11111 ((32R=31R) / 48R) * (VinP2 — VinP7) + VinP7

Table 5.16: VinP5
RSL?{:S:e Micro adjustment value VinP6 formula

PKP3 4-0 = 00000 (32R / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 00001 ((32R — 1R) / 48R) * (VinP2 — VinP7) + VinP7
PKP34-0 =00010 ((32R — 2R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3.4-0 = 00011 ((32R — 3R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 00100 ((32R — 4R) / 48R) * (VinP2 — VinP7) + VinP7
PKP34-0 = 00101 ((32R — 5R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 =00110 ((32R — 6R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 001141 ((32R = 7R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 01000 ((32R — 8R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 01001 ((32R - 9R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 01010 ((32R — 10R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 01011 ((32R — 11R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 01100 ((32R = 12R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 01101 ((32R — 13R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 01110 ((32R = 14R) / 48R) * (VinP2 — VinP7) + VinP7

VinP6 PKP3 4-0 = 01111 ((32R — 15R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 10000 ((32R = 16R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 10001 ((32R — 17R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 10010 ((32R — 18R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 10011 ((32R = 19R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 10100 ((32R — 20R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 10101 ((32R = 21R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 10110 ((32R — 22R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 10111 ((32R — 23R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 11000 ((832R = 24R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 11001 ((32R — 25R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 11010 ((832R — 26R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 11011 ((32R — 27R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 11100 ((832R — 28R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 11101 ((32R — 29R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 11110 ((32R — 30R) / 48R) * (VinP2 — VinP7) + VinP7
PKP3 4-0 = 11111 ((32R = 31R) / 48R) * (VinP2 — VinP7) + VinP7
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

-ﬁ% Himax

DATASHEET Vo1

R\?cf)?::;:e Micro adjustment value VinP8 formula

PKP4 4-0 = 00000 (220R / 223R) * (VinP7 - VinP13) + VinP13
PKP4 4-0 = 00001 ((220R - 3R) / 223R) * (VinP7 - VinP13) + VinP13
PKP4 4-0 = 00010 ((220R - 6R) / 223R) * (VinP7 - VinP13) + VinP13
PKP4 4-0 = 00011 ((220R - 9R) / 223R) * (VinP7 - VinP13) + VinP13
PKP4 4-0 = 00100 ((220R - 12R) / 223R) * (VinP7 - VinP13) + VinP13
PKP4 4-0 = 00101 ((220R - 15R) / 223R) * (VinP7 - VinP13) + VinP13
PKP4 4-0 = 00110 ((220R - 18R) / 223R) * (VinP7 - VinP13) + VinP13
PKP4 4-0 = 00111 ((220R - 21R) / 223R) * (VinP7 - VinP13)
PKP4 4-0 = 01000 ((220R - 24R) / 223R) * (VinP7 - VinP13) +VinP13
PKP4 4-0 = 01001 ((220R - 27R) / 223R) * (VinP7 - VinP13) +VinP13
PKP4 4-0 = 01010 ((220R - 30R) / 223R) * (VinP7 - VinP13) +.VinP13
PKP4 4-0 = 01011 ((220R - 33R) / 223R) * (VinP7 - VinP13)+ VinP13
PKP4 4-0 = 01100 ((220R - 36R) / 223R) * (VinP7 -VinP13)/+ VinP13
PKP4 4-0 = 01101 ((220R - 39R) / 223R) * (VinP7.- VinP13).+ VinP13
PKP4 4-0 = 01110 ((220R - 42R) / 223R) * (VinP7 - VinP13).+ VinP13

VinP8 PKP4 4-0 = 01111 ((220R - 45R) / 223R) * (VinP7 - VinP13) + VinP13
PKP4 4-0 = 10000 ((220R - 48R) / 223R) * (VinP7 -VinP13) + VinP13
PKP4 4-0 = 10001 ((220R - 51R) / 223R) *(VinP7 -VinP13) + VinP13
PKP4 4-0 = 10010 ((220R - 54R) / 223R) * (VinP7 - VinP13) + VinP13
PKP4 4-0 = 10011 ((220R - 57R)£228R)*AVinP7 - VinP13) + VinP13
PKP4 4-0 = 10100 ((220R - 60R)/. 223R) *(VinP7 - VinP13) + VinP13
PKP4 4-0 = 10101 ((220R - 63R) 7 223R) * (VinP7 - VinP13).+ VinP13
PKP4 4-0 = 10110 ((220R - 66R) £223R) * (VinP7 -VinP13).+ VinP13
PKP4 4-0 = 10111 ((220R.-69R)/-223R) * (VinPZ < VinP13) + VinP13
PKP4 4-0 = 11000 ((220R'- 72R)/ 223R) * (VinP7 -VinP13) + VinP13
PKP4 4-0 = 11001 ((220R.- 75R) / 223R) *(VinP7 -\VinP13) + VinP13
PKP4 4-0 = 11010 ((220R - 78R) / 223R) * (VinR7 - VinP13) + VinP13
PKP4 4-0 = 11011 ((220R'- 81R)./223R) *(VinP7 - VinP13)
PKP4 4-0 = 11100 ((220R - 84R) /223R)*\(VinP7 - VinP13) + VinP13
PKP4 4-0 = 11101 ((220R - 87R)./223R) */(VinP7 - VinP13) + VinP13
PKP4 4-0 = 11110 ((220R - 90R) /223R)”* (VinP7 - VinP13) + VinP13
PKP4 4-0 = 11111 ((220R -93R) / 223R) * (VinP7 - VinP13) + VinP13

Table 5.18: VinP8
FEETEE Micro adjustment value VinP9 formula

voltage
PKP5 4-0 = 00000 (193R / 223R) * (VinP7 - VinP13) + VinP13
PKP5 4-0 =00001 ((193R - 3R) / 223R) * (VinP7 - VinP13) + VinP13
PKP5.4-0 =.00010 ((193R - 6R) / 223R) * (VinP7 - VinP13) + VinP13
PKP5.4-0 =00011 ((193R - 9R) / 223R) * (VinP7 - VinP13) + VinP13
PKP5 4-0 = 00100 ((193R - 12R) / 223R) * (VinP7 - VinP13)
PKP54-0 = 00101 ((193R - 15R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 =00110 ((193R - 18R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 00111 ((193R - 21R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 01000 ((193R - 24R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 01001 ((193R - 27R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 01010 ((193R - 30R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 01011 ((193R - 33R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 01100 ((193R - 36R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 01101 ((193R - 39R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 01110 ((193R - 42R) / 223R) * (VinP7 - VinP13)

VinP9 PKP5 4-0 = 01111 ((193R - 45R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 10000 ((193R - 48R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 10001 ((193R - 51R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 10010 ((193R - 54R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 10011 ((193R - 57R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 10100 ((193R - 60R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 10101 ((193R - 63R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 10110 ((193R - 66R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 10111 ((193R - 69R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 11000 ((193R - 72R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 11001 ((193R - 75R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 11010 ((193R - 78R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 11011 ((193R - 81R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 11100 ((193R - 84R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 11101 ((193R - 87R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 11110 ((193R - 90R) / 223R) * (VinP7 - VinP13)
PKP5 4-0 = 11111 ((193R - 93R) / 223R) * (VinP7 - VinP13)
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

e;’% Himax

DATASHEET Vo1

R\?cf)?tr:;:e Micro adjustment value VinP10 formula

PKP6 4-0 = 00000 (158R / 223R) * (VinP7 - VinP13) + VinP13
PKP6 4-0 = 00001 ((158R - 3R) / 223R) * (VinP7 - VinP13) + VinP13
PKP6 4-0 = 00010 ((158R - 6R) / 223R) * (VinP7 - VinP13) + VinP13
PKP6 4-0 = 00011 ((158R - 9R) / 223R) * (VinP7 - VinP13) + VinP13
PKP6 4-0 = 00100 ((158R - 12R) / 223R) * (VinP7 - VinP13) + VinP13
PKP6 4-0 = 00101 ((158R - 15R) / 223R) * (VinP7 - VinP13) + VinP13
PKP6 4-0 = 00110 ((158R - 18R) / 223R) * (VinP7 - VinP13) + VinP13
PKP6 4-0 = 00111 ((158R - 21R) / 223R) * (VinP7 - VinP13) + VinP13
PKP6 4-0 = 01000 ((158R - 24R) / 223R) * (VinP7 - VinP13) +VinP13
PKP6 4-0 = 01001 ((158R - 27R) / 223R) * (VinP7 - VinP13) +VinP13
PKP6 4-0 = 01010 ((158R - 30R) / 223R) * (VinP7 - VinP13) +.VinP13
PKP6 4-0 = 01011 ((158R - 33R) / 223R) * (VinP7 - VinP13)+ VinP13
PKP6 4-0 = 01100 ((158R - 36R) / 223R) * (VinP7 -/inP13)/+'VinP13
PKP6 4-0 = 01101 ((158R - 39R) / 223R) * (VinP7.- VinP13) .+ VinP13
PKP6 4-0 = 01110 ((158R - 42R) / 223R) * (VinP7 - VinP13)+ VinP13

VinP10 PKP6 4-0 = 01111 ((158R - 45R) / 223R) * (VinP7 - VinP13) + VinP13
PKP6 4-0 = 10000 ((158R - 48R) / 223R) * (VinPZ -VinP13) + VinP13
PKP6 4-0 = 10001 ((158R - 51R) / 223R) *(VinP7 -VinP13) + VinP13
PKP6 4-0 = 10010 ((158R - 54R (VinP7 - VinP13) + VinP13
PKP6 4-0 = 10011 ((158R - 57R)£228R)*AVinP7 - VinP13),+ VinP13
PKP6 4-0 = 10100 ((158R - 60R) /. 223R) *(VinP7 - VinP13) + VinP13
PKP6 4-0 = 10101 ((158R - 63R)/223R) * (VinP7 - VinP13) + VinP13
PKP6 4-0 = 10110 ((158R - 66R) £223R) * (VinP7 -VinP13).+ VinP13
PKP6 4-0 = 10111 ((158R.-69R)/-223R) * (VinPZ +VinP13) + VinP13
PKP6 4-0 = 11000 ((158R- 72R)/ 223R) * (VinP7 - VinP13) + VinP13
PKP6 4-0 = 11001 ((168R.- 75R) / 223R) * (VinP7 -\VinP13) + VinP13
PKP6 4-0 = 11010 ((168R - 78R) / 223R) * (VinR7 - VinP13) + VinP13
PKP6 4-0 = 11011 ((158R- 81R)/223R) *(VinP7 - VinP13) + VinP13
PKP6 4-0 = 11100 ((158R - 84R) /223R)*\(VinP7 - VinP13) + VinP13
PKP6 4-0 = 11101 ((158R - 87R)./ 223R) */(VinP7 - VinP13) + VinP13
PKP6 4-0 = 11110 ((158R - 90R) /:223R)”* (VinP7 - VinP13) + VinP13
PKP6 4-0 = 11111 ((158R =93R) / 223R) * (VinP7 - VinP13) + VinP13

Table 5.20: VinP10
R\?Lﬁ::g:e Micro adjustment value VinP11 formula

PKP7 4-0-= 00000 (123R / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0/='00001 ((123R - 3R) / 223R) * (VinP7 - VinP13) + VinP13
PKP74-0.= 00010 ((123R - 6R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7'4-0.= 00011 ((123R - 9R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7.4-0 = 00100 ((123R - 12R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7°4-0 = 00101 ((123R - 15R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 =00110 ((123R - 18R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 00111 ((123R - 21R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 01000 ((123R - 24R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 01001 ((123R - 27R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 01010 ((123R - 30R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 01011 ((123R - 33R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 01100 ((123R - 36R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 01101 ((123R - 39R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 01110 ((123R - 42R) / 223R) * (VinP7 - VinP13) + VinP13

VinP11 PKP7 4-0 = 01111 ((123R - 45R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 10000 ((123R - 48R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 10001 ((123R - 51R) ) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 10010 ((123R - 54R) ) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 10011 ((123R - 57R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 10100 ((123R - 60R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 10101 ((123R - 63R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 10110 ((123R - 66R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 10111 ((123R - 69R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 11000 ((123R - 72R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 11001 ((123R - 75R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 11010 ((123R - 78R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 11011 ((123R - 81R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 11100 ((123R - 84R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 11101 ((123R - 87R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 11110 ((123R - 90R) / 223R) * (VinP7 - VinP13) + VinP13
PKP7 4-0 = 11111 ((123R - 93R) / 223R) * (VinP7 - VinP13) + VinP13
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

e;’% Himax

DATASHEET Vo1

R\?cf)?tr:;:e Micro adjustment value VinP12 formula

PKP8 4-0 = 00000 (96R / 223R) * (VinP7 - VinP13) + VinP13
PKP8 4-0 = 00001 ((96R - 3R) / 223R) * (VinP7 - VinP13) + VinP13
PKP8 4-0 = 00010 ((96R - 6R) / 223R) * (VinP7 - VinP13) + VinP13
PKP8 4-0 = 00011 ((96R - 9R) / 223R) * (VinP7 - VinP13) + VinP13
PKP8 4-0 = 00100 ((96R - 12R) / 223R) * (VinP7 - VinP13) + VinP13
PKP8 4-0 = 00101 ((96R - 15R) / 223R) * (VinP7 - VinP13) + VinP13
PKP8 4-0 = 00110 ((96R - 18R) / 223R) * (VinP7 - VinP13) + VinP13
PKP8 4-0 = 00111 ((96R - 21R) / 223R) * (VinP7 - VinP13) + VinP13
PKP8 4-0 = 01000 ((96R - 24R) / 223R) * (VinP7 - VinP13) + VinP13
PKP8 4-0 = 01001 ((96R - 27R) / 223R) * (VinP7 - VinP13) + VinP13
PKP8 4-0 = 01010 ((96R - 30R) / 223R) * (VinP7 - VinP13) +.VinP13
PKP8 4-0 = 01011 ((96R - 33R) / 223R) * (VinP7 - VinP13) +,VinP13
PKP8 4-0 = 01100 ((96R - 36R) / 223R) * (VinP7 - VinP18) #/VinP13
PKP8 4-0 = 01101 ((96R - 39R) / 223R) * (VinP7/- VinP13) + VinP13
PKP8 4-0 = 01110 ((96R - 42R) / 223R) * (VinP7:- VinP13) % VinP13

VinP12 PKP8 4-0 = 01111 ((96R - 45R) / 223R) * (VinP7.- VinP18) + VinP13
PKP8 4-0 = 10000 ((96R - 48R) / 223R) * (VinP7.- VinP13) + VinP13
PKP8 4-0 = 10001 ((96R - 51R) / 223R) * (VinR7 - VinP13) + VinP13
PKP8 4-0 = 10010 ((96R - 54R) / 223R) * (VinP7:- VinP13) + VinP13
PKP8 4-0 = 10011 ((96R - 57R)223R).* (VinP7 - VinP13).+ VinP13
PKP8 4-0 = 10100 ((96R - 60R) £223R) *«(VinP7 - VinP13) + VinP13
PKP8 4-0 = 10101 ((96R - 63R) /223R) * (VinP7 - VinP13) + VinP13
PKP8 4-0 = 10110 ((96R -66R) /.223R) * (VinP7 - VinP13).+ VinP13
PKP8 4-0 = 10111 ((96R - 69R) /-223R) * (VinPZ.-VinP13) +VinP13
PKP8 4-0 = 11000 ((96R=.72R) £.223R) * (VinP7.- VinP13) + VinP13
PKP8 4-0 = 11001 ((96R'- 75R) / 223R) * (VinP7.- VinP13) + VinP13
PKP8 4-0 = 11010 ((96R.- 78R) / 223R) * (VinP7 - VinP13) + VinP13
PKP8 4-0 = 11011 ((96R~ 81R) /:223R) * (VinP7'- VinP13) + VinP13
PKP8 4-0 = 11100 ((96R - 84R)/ 223R)*(VinP7 - VinP13) + VinP13
PKP8 4-0 = 11101 ((96R - 87R)/ 223R).* (VinP7 - VinP13) + VinP13
PKP8 4-0 = 11110 ((96R - 90R) /223R).* (VinP7 - VinP13) + VinP13
PKP8 4-0 = 11111 ((96R -\93R) / 223R) * (VinP7 - VinP13) + VinP13

Table 5.22: VinP12
R\?Lﬁ::g:e Micro adjustment value VinP14 formula

PKP9 4-0-= 00000 (47R / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0/='00001 ((47R - 1R) / 48R) * (VinP13 - VinP18) + VinP18
PKP94-0.= 00010 ((47R - 2R) / 48R) * (VinP13 - VinP18) + VinP18
PKP94-0.= 00011 ((47R - 3R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9.4-0 = 00100 ((47R - 4R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9'4-0 = 00101 ((47R - 5R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 =00110 ((47R - 6R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 00111 ((47R - 7R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 01000 ((47R - 8R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 01001 ((47R - 9R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 01010 ((47R - 10R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 01011 ((47R - 11R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 01100 ((47R - 12R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 01101 ((47R - 13R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 01110 ((47R - 14R) / 48R) * (VinP13 - VinP18) + VinP18

VinP14 PKP9 4-0 = 01111 ((47R - 15R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 10000 ((47R - 16R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 10001 ((47R - 17R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 10010 ((47R - 18R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 10011 ((47R - 19R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 10100 ((47R - 20R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 10101 ((47R - 21R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 10110 ((47R - 22R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 10111 ((47R - 23R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 11000 ((47R - 24R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 11001 ((47R - 25R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 11010 ((47R - 26R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 11011 ((47R - 27R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 11100 ((47R - 28R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 11101 ((47R - 29R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 11110 ((47R - 30R) / 48R) * (VinP13 - VinP18) + VinP18
PKP9 4-0 = 11111 ((47R - 31R) / 48R) * (VinP13 - VinP18) + VinP18
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

e;’% Himax

DATASHEET Vo1

R\?cf)?tr:;:e Micro adjustment value VinP15 formula

PKP10 4-0 = 00000 (47R/ 48R) * (VinP13 — VinP18) + VinP18
PKP10 4-0 = 00001 ((47R = 1R) / 48R) * (VinP13 — VinP18) + VinP18
PKP10 4-0 = 00010 ((47R - 2R) / 48R) * (VinP13 — VinP18) + VinP18
PKP10 4-0 = 00011 ((47R —3R) / 48R) * (VinP13 — VinP18) + VinP18
PKP10 4-0 = 00100 ((47R - 4R) / 48R) * (VinP13 — VinP18) + VinP18
PKP10 4-0 = 00101 ((47R —5R) / 48R) * (VinP13 — VinP18) + VinP18
PKP10 4-0 = 00110 ((47R - 6R) / 48R) * (VinP13 — VinP18) + VinP18
PKP10 4-0 = 00111 ((47R —7R) / 48R) * (VinP13 — VinP18) + VinP18
PKP10 4-0 = 01000 ((47R —8R) / 48R) * (VinP13 — VinP18) + VinP18
PKP10 4-0 = 01001 ((47R - 9R) / 48R) * (VinP13 — VinP18) + VinP18
PKP10 4-0 = 01010 ((47R —10R) / 48R) * (VinP13 — VinP18) +.VinP18
PKP10 4-0 = 01011 ((47R = 11R) / 48R) * (VinP13 — VinP18) + VinP18
PKP10 4-0 = 01100 ((47R —12R) / 48R) * (VinP13 —VinP18)+/VinP18
PKP10 4-0 = 01101 ((47R - 13R) / 48R) * (VinP13= VinP18) + VinP18
PKP10 4-0 = 01110 ((47R = 14R) / 48R) * (VinP13— VinP18) + VinP18

VinP15 PKP10 4-0 = 01111 ((47R —15R) / 48R) * (VinP13.— VinP18) + VinP18
PKP10 4-0 = 10000 ((47R - 16R) / 48R) * (VinP13 —VinP18) + VinP18
PKP10 4-0 = 10001 ((47R —17R) / 48R) * (VinP13 —VinP18) + VinP18
PKP10 4-0 = 10010 ((47R = 18R) / 48R)™* (VinP13— VinP18) + VinP18
PKP10 4-0 = 10011 ((47R — 19R)/48R) *«(VinP13 — VinP18).+ VinP18
PKP10 4-0 = 10100 ((47R — 20R) /.48R).* (VinP13 — VinP18) + VinP18
PKP10 4-0 = 10101 ((47R - 21R) /48R).* (VinP13 — VinP18) + VinP18
PKP10 4-0 = 10110 ((47R=22R) /48R)* (VinP13 —VinP18).+ VlinP18
PKP10 4-0 = 10111 ((47R = 23R) /48R) * (VinP13~VinP18) + VinP18
PKP10 4-0 = 11000 ((47R =24R) /. 48R) * (VinP13.—VinP18) + VinP18
PKP10 4-0 = 11001 ((47R'= 25R) / 48R) * (VinP13.—VinP18) + VinP18
PKP10 4-0 = 11010 ((47R— 26R) / 48R) * (VinP13 = VinP18) + VinP18
PKP10 4-0 = 11011 ((47R=27R) /48R) * (VinP13'— VinP18) + VinP18
PKP10 4-0 = 11100 ((47R — 28R)// 48R) *(VinP13 — VinP18) + VinP18
PKP10 4-0 = 11101 ((47R — 29R)/ 48R) * (VinP13 — VinP18) + VinP18
PKP10 4-0 = 11110 ((47R — 30R) /48R) *(VinP13 — VinP18) + VinP18
PKP10 4-0 = 11111 ((47R=31R) / 48R) * (VinP13 — VinP18) + VinP18

Table 5.24: VinP15
RSL?{:S:e Micro adjustment value VinP16 formula

PKP11 4-0.= 00000 (39R / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0/="00001 ((39R — 1R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11.4-0 =00010 ((39R — 2R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11.4-0 = 00011 ((39R — 3R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 00100 ((39R — 4R) / 48R) * (VinP13 — VinP18) + VinP18
PKP114-0 = 00101 ((39R — 5R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 =00110 ((39R — 6R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 00111 ((39R — 7R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 01000 ((39R — 8R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 01001 ((39R —9R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 01010 ((39R — 10R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 01011 ((39R — 11R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 01100 ((39R —12R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 01101 ((39R — 13R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 01110 ((39R — 14R) / 48R) * (VinP13 — VinP18) + VinP18

VinP16 PKP11 4-0 = 01111 ((39R — 15R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 10000 ((39R — 16R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 10001 ((39R — 17R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 10010 ((39R — 18R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 10011 ((39R = 19R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 10100 ((39R — 20R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 10101 ((39R - 21R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 10110 ((39R — 22R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 10111 ((39R — 23R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 11000 ((B39R — 24R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 11001 ((39R — 25R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 11010 ((839R — 26R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 11011 ((39R — 27R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 11100 ((39R — 28R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 11101 ((39R — 29R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 11110 ((39R — 30R) / 48R) * (VinP13 — VinP18) + VinP18
PKP11 4-0 = 11111 ((39R = 31R) / 48R) * (VinP13 — VinP18) + VinP18
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» HX8379-C < Himax

480RGBx864dots, TFT Mobile Single Chip Driver

DATASHEET Vo1

R\?cf)?::;:e Micro adjustment value VinP17 formula

PKP12 4-0 = 00000 (32R / 48R) * (VinP13 - VinP18) + VinP18
PKP12 4-0 = 00001 ((32R - 1R) / 48R) * (VinP13 - VinP18) + VinP18
PKP12 4-0 = 00010 ((32R - 2R) / 48R) * (VinP13 - VinP18) + VinP18
PKP12 4-0 = 00011 ((32R - 3R) / 48R) * (VinP13 - VinP18) + VinP18
PKP12 4-0 = 00100 ((32R - 4R) / 48R) * (VinP13 - VinP18) + VinP18
PKP12 4-0 = 00101 ((32R - 5R) / 48R) * (VinP13 - VinP18) + VinP18
PKP12 4-0 = 00110 ((32R - 6R) / 48R) * (VinP13 - VinP18) + VinP18
PKP12 4-0 = 00111 ((32R - 7R) / 48R) * (VinP13 - VinP18) + VinP18
PKP12 4-0 = 01000 ((32R - 8R) / 48R) * (VinP13 - VinP18) + VinP18
PKP12 4-0 = 01001 ((32R - 9R) / 48R) * (VinP13 - VinP18) + VinRP18
PKP12 4-0 = 01010 ((32R - 10R) / 48R) * (VinP13 - VinP18) +.VinP18
PKP12 4-0 = 01011 ((32R - 11R) / 48R) * (VinP13 - VinP18) +,VinP18
PKP12 4-0 = 01100 ((32R - 12R) / 48R) * (VinP13 - VinP18) #/VinP18
PKP12 4-0 = 01101 ((32R - 13R) / 48R) * (VinP13/- VinP18) + VinP18
PKP12 4-0 = 01110 ((32R - 14R) / 48R) * (VinP13:- VinP18) + VinP18

VinP17 PKP12 4-0 = 01111 ((32R - 15R) / 48R) * (VinP13.- VinP18) + VinP18
PKP12 4-0 = 10000 ((32R - 16R) / 48R) * (VinP13.- VinP18) + VinP18
PKP12 4-0 = 10001 ((32R - 17R) / 48R) * (VinP13 - VinP18) + VinP18
PKP12 4-0 = 10010 ((32R - 18R) / 48R)* (VinP13:- VinP18) + VinP18
PKP12 4-0 = 10011 ((32R - 19R)/48R) *(VinRP13 - VinP18).+ VinP18
PKP12 4-0 = 10100 ((32R - 20R) £48R).* (VinP13 - VinP18) + VinP18
PKP12 4-0 = 10101 ((32R - 21R) /48R)-* (VinP13 - VinP18) + VinP18
PKP12 4-0 = 10110 ((32R .- 22R) /48R)* (VinP13 - VinP18).+ VinP18
PKP12 4-0 = 10111 ((32R - 23R) /48R) * (VinP13-VinP18) + VinP18
PKP12 4-0 = 11000 ((32R=.24R) £ 48R) * (VinP13.- VinP18) + VinP18
PKP12 4-0 = 11001 ((82R-.25R) / 48R) * (VinP13.- VinP18) + VinP18
PKP12 4-0 = 11010 ((82R.- 26R) / 48R) * (VinP18 - VinP18) + VinP18
PKP12 4-0 = 11011 ((32R~ 27R) /48R) * (VinP13'- VinP18) + VinP18
PKP12 4-0 = 11100 ((32R - 28R)/ 48R) *(VinP13 - VinP18) + VinP18
PKP12 4-0 = 11101 ((32R - 29R)/ 48R) * (VinP13 - VinP18) + VinP18
PKP12 4-0 = 11110 ((32R - 30R) /48R) *(VinP13 - VinP18) + VinP18
PKP12 4-0 = 11111 ((32R -:381R) / 48R) * (VinP13 - VinP18) + VinP18

Table 5.26: VinP17
Himax Confidential -P90-
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*» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

»

= Himax

DATASHEET Vo1

RSL?{:;:e Micro adjustment value VinNO formula

VRNO 5-0 = 000000 VSNR
VRNO 5-0 = 000001 ((450R - 20R ) / 450R) * VSNR
VRNO 5-0 = 000010 ((450R - 22R ) / 450R) * VSNR
VRNO 5-0 = 000011 ((450R - 24R ) / 450R) * VSNR
VRNO 5-0 = 000100 ((450R - 26R ) / 450R) * VSNR
VRNO 5-0 = 000101 ((450R - 28R ) / 450R) * VSNR
VRNO 5-0 = 000110 ((450R - 30R ) / 450R) * VSNR
VRNO 5-0 = 000111 ((450R - 32R ) / 450R) * VSNR
VRNO 5-0 = 001000 ((450R - 34R ) / 450R) * VSNR
VRNO 5-0 = 001001 ((450R - 36R ) / 450R) * VSNR
VRNO 5-0 = 001010 ((450R - 38R ) / 450R)* VSNR
VRNO 5-0 = 001011 ((450R - 40R ) / 450R) *'VSNR
VRNO 5-0 = 001100 ((450R - 42R ) / 450R).* VSNR
VRNO 5-0 = 001101 ((450R - 44R ) / 450R).* VSNR
VRNO 5-0 = 001110 ((450R - 46R ) / 450R) *VSNR
VRNO 5-0 = 001111 ((450R - 48R")./ 450R).* VSNR
VRNO 5-0 = 010000 ((450R - 50R")./450R) * VSNR
VRNO 5-0 = 010001 ((450R - 52R")/ 450R) * VSNR
VRNO 5-0 = 010010 ((450R.- 54R")/ 450R) * VSNR
VRNO 5-0 = 010011 ((450R.- 56R ) / 450R) *VSNR
VRNO 5-0 = 010100 ((450R'- 58R ) / 450R) *VSNR
VRNO 5-0 = 010101 ((450R - 60R ) / 450R) *VSNR
VRNO 5-0 = 010110 ((450R - 62R ) / 450R)**VSNR
VRNO 5-0 = 010111 ((450R - 64R")./450R).* VSNR
VRNO 5-0 = 011000 ((450R---66R )./ 450R) * VSNR
VRNO 5-0 = 011001 ((450R = 68R")./ 450R) * VSNR
VRNO 5-0 = 011010 ((450R - 70R)) / 450R) * VSNR
VRNO 5-0 = 011011 ((450R--.72R ) / 450R) * VSNR
VRNO 5-0 = 011100 ((450R=74R ) / 450R) * VSNR
VRNO 5-0 = 011101 ((450R - 76R ) / 450R) * VSNR
VRNO 5-0 = 011110 ((450R - 78R ) / 450R) * VSNR

VinNO VRNO 5-0 = 011114 ((450R - 80R ) / 450R) * VSNR
VRNO 5-0 = 100000 ((450R - 82R ) / 450R) * VSNR
VRNO 5-0 = 100001 ((450R - 84R ) / 450R) * VSNR
VRNO 5-0-= 100010 ((450R - 86R ) / 450R) * VSNR
VRNO 5:0'= 100011 ((450R - 88R ) / 450R) * VSNR
VRNO-5-0'=100100 ((450R - 90R ) / 450R) * VSNR
VBNO0'5-0.=100101 ((450R - 92R ) / 450R) * VSNR
VRNO0.5-0'= 100110 ((450R - 94R ) / 450R) * VSNR
VRNO0.5-0 = 100114 ((450R - 96R ) / 450R) * VSNR
VRNO 5-0 =4101000 ((450R - 98R ) / 450R) * VSNR
VRNO 5-0 = 101001 ((450R - 100R) / 450R) * VSNR
VRNO 5-0 = 101010 ((450R - 102R) / 450R) * VSNR
VRNO 5-0 = 101011 ((450R - 104R) / 450R) * VSNR
VRNO 5-0 = 101100 ((450R - 106R) / 450R) * VSNR
VRNO 5-0 = 101101 ((450R - 108R) / 450R) * VSNR
VRNO 5-0 = 101110 ((450R - 110R) / 450R) * VSNR
VRNO 5-0 = 101111 ((450R - 112R) / 450R) * VSNR
VRNO 5-0 = 110000 ((450R - 114R) / 450R) * VSNR
VRNO 5-0 = 110001 ((450R - 116R) / 450R) * VSNR
VRNO 5-0 = 110010 ((450R - 118R) / 450R) * VSNR
VRNO 5-0 = 110011 ((450R - 120R) / 450R) * VSNR
VRNO 5-0 = 110100 ((450R - 122R) / 450R) * VSNR
VRNO 5-0 = 110101 ((450R - 124R) / 450R) * VSNR
VRNO 5-0 = 110110 ((450R - 126R) / 450R) * VSNR
VRNO 5-0 = 110111 ((450R - 128R) / 450R) * VSNR
VRNO 5-0 = 111000 ((450R - 130R) / 450R) * VSNR
VRNO 5-0 = 111001 ((450R - 132R) / 450R) * VSNR
VRNO 5-0 = 111010 ((450R - 134R) / 450R) * VSNR
VRNO 5-0 = 111011 ((450R - 136R) / 450R) * VSNR
VRNO 5-0 = 111100 ((450R - 138R) / 450R) * VSNR
VRNO 5-0 = 111101 ((450R - 140R) / 450R) * VSNR
VRNO 5-0 = 111110 ((450R - 142R) / 450R) * VSNR
VRBNO 5-0 = 111111 ((450R - 144R) / 450R) * VSNR
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Reference

Micro adjustment value
voltage ]

VinN1 formula

VRN1 5-0 = 000000

(430R / 450R) * VSNR

VRN1 5-0 = 000001

((430R - 2R )/450R) * VSNR

VRBN1 5-0 = 000010

((430R - 4R )/450R) * VSNR

VRBN1 5-0 = 000011

((430R-6R )/450R) * VSNR

VRN1 5-0 = 000100

((430R - 8R ) /450R) * VSNR

VRN1 5-0 = 000101

((430R - 10R ) / 450R) * VSNR

VRBN1 5-0 = 000110

((430R - 12R ) / 450R) * VSNR

VRBN1 5-0 = 000111

((430R - 14R ) / 450R) * VSNR

VRN1 5-0 = 001000

((430R - 16R ) / 450R) * VSNR

VRN1 5-0 = 001001

((430R - 18R ) / 450R) * VSNR

VBN1 5-0 = 001010

((430R - 20R ) / 450R) * VSNR

VBN1 5-0 = 001011

((430R - 22R ) / 450R) *.VSNR

VRN1 5-0 = 001100

((430R - 24R ) / 450R) *VSNR

VRN1 5-0 = 001101

((430R - 26R ) / 450R)™* VSNR

VBN1 5-0 = 001110

((430R - 28R ) / 450R) “VSNR

VBN1 5-0 = 001111

((430R - 30R ) / 450R) *VSNR

VRN1 5-0 = 010000

((430R - 32R )/ 450R) *VSNR

VRN1 5-0 = 010001

((430R - 34R) /'450R) * VSNR

VBN1 5-0 = 010010

((430R -36R")/.450R) * VSNR

VRBN1 5-0 = 010011

((430R - 38R ) /.450R) * VSNR

VRN1 5-0 = 010100

((430R - 40R-)/ 450R) * VSNR

VRN1 5-0 = 010101

((430R - 42R ) / 450R) * VSNR

VBN1 5-0 = 010110

((430R -/44R ) / 450R) *VSNR

VBN1 5-0 = 010111

((430R - 46R ) / 450R) * VSNR

VRN1 5-0 = 011000

((430R - 48R ) /450R) * VSNR

VRN1 5-0 = 011001

((430R - 50R )7 450R) *VSNR

VBN1 5-0 =011010

((430R- 52R)) /450R) * VSNR

VBN1 5-0 = 011011

((430R - 54R.) /450R) * VSNR

VRN1 5-0 =011100

((430R - 56R ) / 450R) * VSNR

VRN1 5-0 =011101

((430R -58R') / 450R) * VSNR

VBN1 5-0=011110

((430R - 60R ) / 450R) * VSNR

VinN1 VBN1 5-0=011111

((430R - 62R ) / 450R) * VSNR

VRN1 5-0 = 100000

((430R - 64R ) / 450R) * VSNR

VRN1 5-0 = 100001

((430R - 66R ) / 450R) * VSNR

VRBN1 5-0 = 100010

((430R - 68R ) / 450R) * VSNR

VRBN1 5-0 =100011

((430R - 70R ) / 450R) * VSNR

VRN1 5-0 =100100

((430R - 72R ) / 450R) * VSNR

VRN1 5-0.=100101

((430R - 74R ) / 450R) * VSNR

VBN1.5-0 =100110

((430R - 76R ) / 450R) * VSNR

VRN1 5-0=100111

((430R - 78R ) / 450R) * VSNR

VRN1 5-0 = 101000

((430R - 80R ) / 450R) * VSNR

VRN15-0 = 101001

((430R - 82R ) / 450R) * VSNR

VRN1 5-0 ='101010

((430R - 84R ) / 450R) * VSNR

VRN1 5-0 = 101011

((430R - 86R ) / 450R) * VSNR

VRN1 5-0 = 101100

((430R - 88R ) / 450R) * VSNR

VRN1 5-0 =101101

((430R - 90R ) / 450R) * VSNR

VBN1 5-0=101110

((430R - 92R ) / 450R) * VSNR

VBN1 5-0 = 101111

((430R - 94R ) / 450R) * VSNR

VRN1 5-0 = 110000

((430R - 96R ) / 450R) * VSNR

VRN1 5-0 = 110001

((430R - 98R ) / 450R) * VSNR

VBN1 5-0 = 110010

((430R - 100R) / 450R) * VSNR

VBN1 5-0 = 110011

((430R - 102R) / 450R) * VSNR

VRN1 5-0 = 110100

((430R - 104R) / 450R) * VSNR

VRN1 5-0 = 110101

((430R - 106R) / 450R) * VSNR

VBN1 5-0=110110

((430R - 108R) / 450R) * VSNR

VBN1 5-0=110111

((430R - 110R) / 450R) * VSNR

VRN1 5-0 = 111000

((430R - 112R) / 450R) * VSNR

VRN1 5-0 = 111001

((430R - 114R) / 450R) * VSNR

VBN1 5-0=111010

((430R - 116R) / 450R) * VSNR

VBN1 5-0=111011

((430R - 118R) / 450R) * VSNR

VRN15-0=111100

((430R - 120R) / 450R) * VSNR

VRN15-0=111101

((430R - 122R) / 450R) * VSNR

VBN15-0=111110

((430R - 124R) / 450R) * VSNR

VBN15-0=111111

((430R - 126R) / 450R) * VSNR
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Reference

Micro adjustment value
voltage !

VinN2 formula

VRN2 5-0 = 000000

(420R / 450R) * VSNR

VRN2 5-0 = 000001

((420R - 2R ) / 450R) * VSNR

VRBN2 5-0 = 000010

((420R - 4R ) / 450R) * VSNR

VRN2 5-0 = 000011

((420R - 6R ) / 450R) * VSNR

VRN2 5-0 = 000100

((420R -8R )/450R) * VSNR

VRN2 5-0 = 000101

((420R - 10R ) / 450R) * VSNR

VRBN2 5-0 = 000110

((420R - 12R ) / 450R) * VSNR

VRN2 5-0 = 000111

((420R - 14R ) / 450R) * VSNR

VRN2 5-0 = 001000

((420R - 16R ) / 450R) * VSNR

VRN2 5-0 = 001001

((420R - 18R ) / 450R) * VSNR

VBN2 5-0 = 001010

((420R - 20R ) / 450R) * VSNR

VRN2 5-0 = 001011

((420R - 22R ) / 450R) *VSNR

VRN2 5-0 = 001100

((420R - 24R ) / 450R) * VSNR

VRBN2 5-0 = 001101

((420R - 26R ) / 450R).* VSNR

VBN2 5-0 = 001110

((420R - 28R )7'450R) * VSNR

VRN2 5-0 = 001111

((420R - 30R")/ 450R) * VSNR

VRN2 5-0 = 010000

((420R - 32R") /'450R) * VSNR

VRBN2 5-0 = 010001

((420R-34R)) /'450R) * VSNR

VBN2 5-0 = 010010

((420R -36R ) / 450R) * VSNR

VRN2 5-0 = 010011

((420R -38R ) / 450R) * VSNR

VRN2 5-0 = 010100

((420R - 40R ) / 450R) *VSNR

VRBN2 5-0 = 010101

((420R - 42R ) / 450R) *VSNR

VBN2 5-0 = 010110

((420R - 44R ) /450R) * VSNR

VRN2 5-0 = 010111

((420R - 46R)-/-450R) *VSNR

VRN2 5-0 = 011000

((420R - 48R") 1450R) *VSNR

VRBN2 5-0 = 011001

((420R- 50R\) /450R) * VSNR

VBN2 5-0 = 011010

((420R - 52R-)-/450R) * VSNR

VRN2 5-0 = 011011

((420R - 54R ) / 450R) * VSNR

VRN2 5-0 =011100

((420R-56R ) / 450R) * VSNR

VRBN2 5-0 = 011101

((420R- 58R ) / 450R) * VSNR

VBN2 5-0 =011110

((420R - 60R ) / 450R) * VSNR

((420R - 62R ) / 450R) * VSNR

VinN2 VRN2 5-0 = 011111
VRN2 5-0 = 100000

((420R - 64R ) / 450R) * VSNR

VRN2 5-0 = 100001

((420R - 66R ) / 450R) * VSNR

VRBN2 5-0 = 100010

((420R - 68R ) / 450R) * VSNR

VRN2 5-0 =100011

((420R - 70R ) / 450R) * VSNR

VRN2 5-0 = 100100

((420R - 72R ) / 450R) * VSNR

VRBN2-5-0 = 100101

((420R - 74R ) / 450R) * VSNR

VRN2'5-0.=100110

((420R - 76R ) / 450R) * VSNR

VRN2.5-0.= 100111

((420R - 78R ) / 450R) * VSNR

VRN25-0 = 101000

((420R - 80R ) / 450R) * VSNR

VRN2 5-0 = 101001

((420R - 82R ) / 450R) * VSNR

VRN2 5-0 = 101010

((420R - 84R ) / 450R) * VSNR

VRN2 5-0 = 1010141

((420R - 86R ) / 450R) * VSNR

VRN2 5-0 = 101100

((420R - 88R ) / 450R) * VSNR

VRBN2 5-0 = 101101

((420R - 90R ) / 450R) * VSNR

VBN2 5-0 = 101110

((420R - 92R ) / 450R) * VSNR

VRN2 5-0 = 101111

((420R - 94R ) / 450R) * VSNR

VRN2 5-0 = 110000

((420R - 96R ) / 450R) * VSNR

VRBN2 5-0 = 110001

((420R - 98R ) / 450R) * VSNR

VBN2 5-0 = 110010

((420R - 100R) / 450R) * VSNR

VRN2 5-0 = 110011

((420R - 102R) / 450R) * VSNR

VRN2 5-0 = 110100

((420R - 104R) / 450R) * VSNR

VRBN2 5-0 = 110101

((420R - 106R) / 450R) * VSNR

VBN2 5-0 =110110

((420R - 108R) / 450R) * VSNR

VRN2 5-0 = 110111

((420R - 110R) / 450R) * VSNR

VRN2 5-0 = 111000

((420R - 112R) / 450R) * VSNR

VRBN2 5-0 = 111001

((420R - 114R) / 450R) * VSNR

VBN2 5-0 =111010

((420R - 116R) / 450R) * VSNR

VRN2 5-0 = 111011

((420R - 118R) / 450R) * VSNR

VRN2 5-0=111100

((420R - 120R) / 450R) * VSNR

VBN2 5-0=111101

((420R - 122R) / 450R) * VSNR

VBN2 5-0=111110

((420R - 124R) / 450R) * VSNR

VRN2 5-0 = 111111

((420R - 126R) / 450R) * VSNR
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DATASHEET Vo1

e Micro adjustment value VinN18 formula

voltage
VRN3 5-0 = 000000 (156R / 450R) * VSNR
VRN3 5-0 = 000001 ((156R - 2R ) /450R) * VSNR
VRN3 5-0 = 000010 ((156R - 4R )/ 450R) * VSNR
VRN3 5-0 = 000011 ((156R - 6R )/ 450R) * VSNR
VRN3 5-0 = 000100 ((156R -8R ) /450R) * VSNR
VRN3 5-0 = 000101 ((156R - 10R ) / 450R) * VSNR
VRN3 5-0 = 000110 ((156R - 12R ) / 450R) * VSNR
VRN3 5-0 = 000111 ((156R - 14R ) / 450R) * VSNR
VRN3 5-0 = 001000 ((156R - 16R ) / 450R) * VSNR
VRN3 5-0 = 001001 ((156R - 18R ) / 450R) * VSNR
VRN3 5-0 = 001010 ((156R - 20R ) / 450R) * VSNR
VRN3 5-0 = 001011 ((156R - 22R ) / 450R).* VSNR
VRN3 5-0 = 001100 ((156R - 24R ) / 450R)* VSNR
VRN3 5-0 = 001101 ((156R - 26R ) / 450R)* VSNR
VRN3 5-0 = 001110 ((156R - 28R ) / 450R) *.VSNR
VRN3 5-0 = 001111 ((156R - 30R ) /450R) * VSNR
VRN3 5-0 = 010000 ((156R - 32R)/450R)* VSNR
VRN3 5-0 = 010001 ((156R - 34R )/ 450R) * VSNR
VRN3 5-0 = 010010 ((156R -"36R ) £ 450R) * VSNR
VRN3 5-0 = 010011 ((156R - 38R ) /450R) * VSNR
VRN3 5-0 = 010100 ((156R - 40R-) / 450R) * VSNR
VRN3 5-0 = 010101 ((156R - 42R ) / 450R) *VSNR
VRN3 5-0 = 010110 ((156R - 44R ) / 450R).* VSNR
VRN3 5-0 = 010111 ((156R - 46R ) / 450R) * VSNR
VRN3 5-0 = 011000 ((156R - 48R )./450R) *VSNR
VRN3 5-0 = 011001 ((156R - 50R )/ 450R) * VSNR
VRN3 5-0 = 011010 ((156R-52R )/ 450R) * VSNR
VRN3 5-0 = 011011 ((156R - 54R )/450R) * VSNR
VRN3 5-0 = 011100 ((156R - 56R) / 450R) * VSNR
VRN3 5-0 = 011101 ((156R--58R ) / 450R) * VSNR
VRN3 5-0 =011110 ((156R - 60R ) / 450R) * VSNR

VinN18 VRN3 5-0 = 011111 ((156R - 62R ) / 450R) * VSNR

VRN3 5-0 = 100000

((156R - 64R ) / 450R) * VSNR

VRNS 5-0 = 100001

((156R - 66R ) / 450R) * VSNR

VRN3 5-0 = 100010

((156R - 68R ) / 450R) * VSNR

VRN3 5-0 = 100011

((156R - 70R ) / 450R) * VSNR

VRNS 5-0 = 100100

((156R - 72R ) / 450R) * VSNR

VRNS 5-0 = 100101

((156R - 74R ) / 450R) * VSNR

VRN3 5-0.= 100110

((156R - 76R ) / 450R) * VSNR

VRN3'5-0.=100111

((156R - 78R ) / 450R) * VSNR

VRNS3 5-0 =-101000

((156R - 80R ) / 450R) * VSNR

VRN3 5-0.= 101001

((156R - 82R ) / 450R) * VSNR

VRN35-0 = 101010

((156R - 84R ) / 450R) * VSNR

VRN3 5-0 = 101041

((156R - 86R ) / 450R) * VSNR

VRN3 5-0 = 101100

((156R - 88R ) / 450R) * VSNR

VRBN3 5-0 = 101101

((156R - 90R ) / 450R) * VSNR

VRN3 5-0 = 101110

((156R - 92R ) / 450R) * VSNR

VRN3 5-0 = 101111

((156R - 94R ) / 450R) * VSNR

VRNS 5-0 = 110000

((156R - 96R ) / 450R) * VSNR

VRNS 5-0 = 110001

((156R - 98R ) / 450R) * VSNR

VRN3 5-0 = 110010

((156R - 100R) / 450R) * VSNR

VRN3 5-0 = 110011

((156R - 102R) / 450R) * VSNR

VRBNS 5-0 = 110100

((156R - 104R) / 450R) * VSNR

VBN3 5-0 = 110101

((156R - 106R) / 450R) * VSNR

VRN3 5-0 = 110110

((156R - 108R) / 450R) * VSNR

VRN3 5-0 = 110111

((156R - 110R) / 450R) * VSNR

VRBNS 5-0 = 111000

((156R - 112R) / 450R) * VSNR

VRBNS3 5-0 = 111001

((156R - 114R) / 450R) * VSNR

VRN3 5-0 = 111010

((156R - 116R) / 450R) * VSNR

VRN3 5-0 = 111011

((156R - 118R) / 450R) * VSNR

VBN3 5-0=111100

((156R - 120R) / 450R) * VSNR

VBN3 5-0=111101

((156R - 122R) / 450R) * VSNR

VBN3 5-0=111110

((156R - 124R) / 450R) * VSNR

VRN3 5-0 = 111111

((156R - 126R) / 450R) * VSNR
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Reference

Micro adjustment value
voltage

VinN19 formula

VRN4 5-0 = 000000

(146R / 450R) * VSNR

VRN4 5-0 = 000001

((146R - 2R )/ 450R) * VSNR

VRN4 5-0 = 000010

((146R - 4R )/450R) * VSNR

VRN4 5-0 = 000011

((146R-6R )/450R) * VSNR

VRBN4 5-0 = 000100

((146R -8R )/450R) * VSNR

VRN4 5-0 = 000101

((146R - 10R ) / 450R) * VSNR

VRN4 5-0 = 000110

((146R - 12R ) / 450R) * VSNR

VRBN4 5-0 = 000111

((146R - 14R ) / 450R) * VSNR

VRBN4 5-0 = 001000

((146R - 16R ) / 450R) * VSNR

VRN4 5-0 = 001001

((146R - 18R ) / 450R) * VSNR

VRN4 5-0 = 001010

((146R - 20R ) / 450R) * VSNR

VRN4 5-0 = 001011

((146R - 22R ) / 450R) * VSNR

VRBN4 5-0 = 001100

((146R - 24R ) / 450R) *.VSNR

VRN4 5-0 = 001101

((146R - 26R ) / 450R) * VSNR

VRN4 5-0 = 001110

((146R - 28R ) / 450R).* VSNR

VRBN4 5-0 = 001111

((146R - 30R )7/ 450R) * VSNR

VREN4 5-0 = 010000

((146R - 32R)/ 450R) * VSNR

VRN4 5-0 = 010001

((146R - 34R\) /450R) * VSNR

VRN4 5-0 = 010010

((146R-36R") /'450R) * VSNR

VRBN4 5-0 = 010011

((146R - 38R ) / 450R) * VSNR

VRBN4 5-0 = 010100

((146R -40R') / 450R) * VSNR

VRN4 5-0 = 010101

((146R - 42R ) / 450R) * VSNR

VRN4 5-0 = 010110

((146R - 44R ) / 450R) *VSNR

VRBN4 5-0 = 010111

((146R - 46R ) /450R) * VSNR

VRBN4 5-0 = 011000

((146R - 48R.)-/.450R) *VSNR

VRN4 5-0 = 011001

((146R - 50R") /.450R) “VSNR

VRN4 5-0 = 011010

((146R- 52R.) /.450R) * VSNR

VRBN4 5-0 = 011011

((146R - 54R)/450R) * VSNR

VBN4 5-0 =011100

((146R - 56R ) / 450R) * VSNR

VRN4 5-0 = 011101

((146R-58R ) / 450R) * VSNR

VRN4 5-0 =011110

((146R-60R ) / 450R) * VSNR

VinN19 VRN4 5-0 = 011111

((146R - 62R ) / 450R) * VSNR

VREN4 5-0 = 100000

((146R - 64R ) / 450R) * VSNR

VRN4 5-0 = 100001

((146R - 66R ) / 450R) * VSNR

VRN4 5-0 = 100010

((146R - 68R ) / 450R) * VSNR

VRN4 5-0 = 100011

((146R - 70R ) / 450R) * VSNR

VREN4 5-0 =100100

((146R - 72R ) / 450R) * VSNR

VRN4 5-0 = 100101

((146R - 74R ) / 450R) * VSNR

VRN4.5-0 = 100110

((146R - 76R ) / 450R) * VSNR

VRN45-0.=-100111

((146R - 78R ) / 450R) * VSNR

VRN4.5-0.= 101000

((146R - 80R ) / 450R) * VSNR

VRN4.5-0 = 101001

((146R - 82R ) / 450R) * VSNR

VRN4 5-0 = 101010

((146R - 84R ) / 450R) * VSNR

VRN4 5-0 = 101014

((146R - 86R ) / 450R) * VSNR

VRN4 5-0 = 101100

((146R - 88R ) / 450R) * VSNR

VRN4 5-0 = 101101

((146R - 90R ) / 450R) * VSNR

VRN4 5-0 = 101110

((146R - 92R ) / 450R) * VSNR

VRBN4 5-0 = 101111

((146R - 94R ) / 450R) * VSNR

VRBN4 5-0 = 110000

((146R - 96R ) / 450R) * VSNR

VRN4 5-0 = 110001

((146R - 98R ) / 450R) * VSNR

VRN4 5-0 = 110010

((146R - 100R) / 450R) * VSNR

VRBN4 5-0 = 110011

((146R - 102R) / 450R) * VSNR

VRBN4 5-0 = 110100

((146R - 104R) / 450R) * VSNR

VRN4 5-0 = 110101

((146R - 106R) / 450R) * VSNR

VRN4 5-0 = 110110

((146R - 108R) / 450R) * VSNR

VBN4 5-0 = 110111

((146R - 110R) / 450R) * VSNR

VRBN4 5-0 = 111000

((146R - 112R) / 450R) * VSNR

VRN4 5-0 = 111001

((146R - 114R) / 450R) * VSNR

VRN4 5-0 =111010

((146R - 116R) / 450R) * VSNR

VBN4 5-0 = 111011

((146R - 118R) / 450R) * VSNR

VBN4 5-0=111100

((146R - 120R) / 450R) * VSNR

VRN4 5-0 = 111101

((146R - 122R) / 450R) * VSNR

VRN4 5-0=111110

((146R - 124R) / 450R) * VSNR

VBN4 5-0 =111111

((146R - 126R) / 450R) * VSNR
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DATASHEET Vo1

Reference

Micro adjustment value
voltage ]

VinN20 formula

VRNS 5-0 = 000000

(144R / 450R) * VSNR

VRNS5 5-0 = 000001

((144R - 2R ) / 450R) * VSNR

VRNS5 5-0 = 000010

((144R - 4R ) / 450R) * VSNR

VRNS 5-0 = 000011

((144R - 6R ) / 450R) * VSNR

VRNS 5-0 = 000100

((144R - 8R ) / 450R) * VSNR

VRNS5 5-0 = 000101

((144R - 10R ) / 450R) * VSNR

VRNS5 5-0 = 000110

((144R - 12R ) / 450R) * VSNR

VRBNS 5-0 = 000111

((144R - 14R) / 450R) * VSNR

VRNS 5-0 = 001000

((144R - 16R) / 450R) * VSNR

VRNS5 5-0 = 001001

((144R - 18R ) / 450R) * VSNR

VRNS5 5-0 = 001010

((144R - 20R ) / 450R) * VSNR

VRBNS 5-0 = 001011

((144R - 22R ) / 450R) *VSNR

VRBNS 5-0 = 001100

((144R - 24R ) / 450R) *VSNR

VRNS5 5-0 = 001101

((144R - 26R ) / 450R).* VSNR

VRNS5 5-0 = 001110

((144R - 28R )7 450R).* VSNR

VRBNS 5-0 = 001111

((144R - 30R )/ 450R) * VSNR

VRNS 5-0 = 010000

((144R - 32R") /450R) * VSNR

VRNS5 5-0 = 010001

((144R -34R ) /450R) * VSNR

VRNS5 5-0 = 010010

((144R - 36R ) / 450R) * VSNR

VRBNS 5-0 = 010011

((144R. - 38R ) / 450R) *VSNR

VRENS 5-0 = 010100

((144R - 40R ) / 450R) *VSNR

VRNS5 5-0 = 010101

((144R - 42R ) / 450R) “VSNR

VRN5 5-0 = 010110

((144R - 44R ) /450R) * VSNR

VRBNS 5-0 = 010111

((144R - 46R)/-450R)-*VSNR

VRBNS 5-0 = 011000

((144R - 48R’) /'450R) * VSNR

VRNS5 5-0 = 011001

((144R- 50R") /450R) * VSNR

VRNS5 5-0 = 011010

((144R - 52R")7"450R) * VSNR

VRBNS 5-0 = 011011

((144R - 54R ) / 450R) * VSNR

VBNS5 5-0 =011100

((144R~=56R ) / 450R) * VSNR

VRNS5 5-0 = 011101

((144R - 58R ) / 450R) * VSNR

VRN5 5-0 =011110

((144R - 60R ) / 450R) * VSNR

((144R - 62R ) / 450R) * VSNR

VinN20 VBNS5 5-0 =011111
VRENS 5-0 = 100000

((144R - 64R ) / 450R) * VSNR

VRNS5 5-0 = 100001

((144R - 66R ) / 450R) * VSNR

VRNS5 5-0 = 160010

((144R - 68R ) / 450R) * VSNR

VRNS 5-0.= 100011

((144R - 70R ) / 450R) * VSNR

VRENS 5-0 =100100

((144R - 72R ) / 450R) * VSNR

VRN5-5-0 = 100101

((144R - 74R ) / 450R) * VSNR

VRN55-0'= 100110

((144R - 76R ) / 450R) * VSNR

VRN55-0= 100111

((144R - 78R ) / 450R) * VSNR

VRN5.5-0 = 101000

((144R - 80R ) / 450R) * VSNR

VRNS 5-0 = 101001

((144R - 82R ) / 450R) * VSNR

VRNS5 5-0 = 101010

((144R - 84R ) / 450R) * VSNR

VRN5 5-0 = 101014

((144R - 86R ) / 450R) * VSNR

VRBNS 5-0 = 101100

((144R - 88R ) / 450R) * VSNR

VRNS5 5-0 = 101101

((144R - 90R ) / 450R) * VSNR

VRN5 5-0 = 101110

((144R - 92R ) / 450R) * VSNR

VBNS5 5-0 = 101111

((144R - 94R ) / 450R) * VSNR

VRBNS 5-0 = 110000

((144R - 96R ) / 450R) * VSNR

VRNS5 5-0 = 110001

((144R - 98R ) / 450R) * VSNR

VRNS5 5-0 = 110010

((144R - 100R) / 450R) * VSNR

VRBNS 5-0 = 110011

((144R - 102R) / 450R) * VSNR

VBNS5 5-0 = 110100

((144R - 104R) / 450R) * VSNR

VRNS5 5-0 = 110101

((144R - 106R) / 450R) * VSNR

VRNS5 5-0 = 110110

((144R - 108R) / 450R) * VSNR

VBNS5 5-0 = 110111

((144R - 110R) / 450R) * VSNR

VRBNS 5-0 = 111000

((144R - 112R) / 450R) * VSNR

VRNS5 5-0 = 111001

((144R - 114R) / 450R) * VSNR

VRN5 5-0 =111010

((144R - 116R) / 450R) * VSNR

VRBNS5 5-0 = 111011

((144R - 118R) / 450R) * VSNR

VBNS5 5-0=111100

((144R - 120R) / 450R) * VSNR

VRNS5 5-0 = 111101

((144R - 122R) / 450R) * VSNR

VRN55-0=111110

((144R - 124R) / 450R) * VSNR

VBNS5 5-0 =111111

VGSP
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DATASHEET Vo1

FEETEE Micro adjustment value VinN7 formula
voltage
VinN7 PRNO 6-0 = 0000000 (350R / 450R) VSPR

PRNO 6-0 = 0000001

350R - 2R) / 450R) * VSPR

PRNO 6-0 = 0000010

(
((350R - 4R) / 450R) * VSPR

PRNO 6-0 = 0000011

350R - 6R) / 450R) * VSPR

PRNO 6-0 = 0000100

(
((350R — 8R) / 450R) * VSPR

PRNO 6-0 = 0000101

(350R — 10R) / 450R) * VSPR

PRNO 6-0 = 0000110

(
((350R — 12R) / 450R) * VSPR

PRNO 6-0 = 0000111

((350R - 14R) / 450R) * VSPR

PRNO 6-0 = 0001000

(350R — 16R) / 450R) * VSPR

PRNO 6-0 = 0001001

PRNO 6-0 = 0001010

(350R — 20R) / 450R) *VSPR

PRNO 6-0 = 0001011

(
((350R — 18R) / 450R) * VSPR
(
(

PRNO 6-0 = 0001100

(350R — 24R) / 450R)*\VSPR

PRNO 6-0 = 0001101

(350R —26R) / 450R).“ VSPR

PRNO 6-0 = 0001110

) )

scom
(350R — 22R) / 450R) *VSPR

) )

) )

)

PRNO 6-0 = 0001111

(350R — 30R)7'450R) *.VSPR

PRNO 6-0 = 0010000

(
(
((350R — 28R) / 450R) *VSPR
(
(

(350R — 32R) /450R)* VSPR

PRNO 6-0 = 0010001

((350R -/34R) / 450R) * VSPR

PRNO 6-0 = 0010010

(350R — 36R)/ 450R) * VSPR

PRNO 6-0 = 0010011

(350R =38R)7 450R) * VSPR

PRNO 6-0 = 0010100

PRNO 6-0 = 0010101

( )
( )"
((850R = 40R) / 450R) * VSPR
((350R=42R) / 450R) * VSPR

PRNO 6-0 = 0010110

PRNO 6-0 = 0010111

(350R — 46R) /450R) *~VSPR

PRNO 6-0 = 0011000

)
)
((350R — 44R) / 450R) * VSPR
)
)

(350R — 48R) /450R) *.VSPR

PRNO 6-0 = 0011001

PRNO 6-0 = 0011010

(
(
((350R—50R) /.450R) * VSPR
((350R—52R)/450R) * VSPR

PRNO 6-0 = 0011011

((350R - 54R) / 450R) * VSPR

PRNO 6-0 = 0011100

PRNO 6-0 = 0011101

((350R—56R) / 450R) * VSPR
((350R—58R) / 450R) * VSPR

PRNO 6-0 = 0011110

350R — 60R) / 450R) * VSPR

PRNO 6-0 = 0011111

(
((350R — 62R) / 450R) * VSPR

PRNO 6-0 = 0100000

((350R - 64R) / 450R) * VSPR

PRNO 6-0 = 0100001

(350R — 66R) / 450R) * VSPR

PRNO 6-0 = 0100010

(350R — 68R) / 450R) * VSPR

PRNO 6-0 =-0100011

PRNO 6-0 =.0100100

(350R — 72R) / 450R) * VSPR

PRNO 6-0 =,0100101

(
(
((350R — 70R) / 450R) * VSPR
(
(

(350R — 74R) / 450R) * VSPR

PRNO 6-0 = 0100110

=

350R — 76R) / 450R) * VSPR

PRNO 6-0 = 0100111

350R - 78R) / 450R) * VSPR

PRNO06-0 = 0101000

=

350R — 80R) / 450R) * VSPR

PRNOQ'6-0 = 0101001

=~ [=~}=
—~ =

350R — 82R) / 450R) * VSPR

PRNO 6-0 = 0101010

((350R - 84R) / 450R) * VSPR

PRNO 6-0 = 0101011

350R - 86R) / 450R) * VSPR

PRNO 6-0 = 0101100

350R — 88R) / 450R) * VSPR

PRNO 6-0 = 0101101

PRNO 6-0 = 0101110

PRNO 6-0 = 0101111

350R - 94R) / 450R) * VSPR

PRNO 6-0 = 0110000

) )
) )"
350R — 90R) / 450R) * VSPR
) )"
) )
) )"

350R — 96R) / 450R) * VSPR

PRNO 6-0 = 0110001

(
(
((350R — 92R) / 450R) * VSPR
(
(
((

350R — 98R) / 450R) * VSPR

PRNO 6-0 = 0110010

(350R — 100R) / 450R) * VSPR

PRNO 6-0 = 0110011

(350R — 102R) / 450R) * VSPR

PRNO 6-0 = 0110100

(350R — 104R) / 450R) * VSPR

PRNO 6-0 = 0110101

(350R — 106R) / 450R) * VSPR

PRNO 6-0 = 0110110

(350R — 108R) / 450R) * VSPR

PRNO 6-0 = 0110111

PRNO 6-0 = 0111000

(350R — 112R) / 450R) * VSPR

PRNO 6-0 = 0111001

(350R — 114R) / 450R) * VSPR

PRNO 6-0 = 0111010

(350R — 116R) / 450R) * VSPR

PRNO 6-0 = 0111011

(350R — 118R) / 450R) * VSPR

PRNO 6-0 = 0111100

(
(
(
E
((350R — 110R) / 450R) * VSPR
(
(
(
(
(

(350R — 120R) / 450R) * VSPR

PRNO 6-0 = 0111101

((350R — 122R) / 450R) * VSPR

PRNO 6-0 = 0111110

PRNO 6-0 = 0111111

((350R - 124R) / 450R) * VSPR
((350R — 126R) / 450R) * VSPR

PRNO 6-0 = 1000000

((350R — 128R) / 450R) * VSPR

PRNO 6-0 = 1000001

((350R — 130R) / 450R) * VSPR

PRNO 6-0 = 1000010

((350R - 132R) / 450R) * VSPR

PRNO 6-0 = 1000011

PRNO 6-0 = 1000100

((350R — 134R) / 450R) * VSPR
((350R — 136R) / 450R) * VSPR
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DATASHEET Vo1

Reference
voltage

Micro adjustment value

VinN7 formula

PRNO 6-0 = 1000101

—~

350R — 138R) / 450R) * VSPR

PRNO 6-0 = 1000110

350R — 140R) / 450R) * VSPR

PRNO 6-0 = 1000111

P iy
==

350R — 142R) / 450R) * VSPR

PRNO 6-0 = 1001000

(350R — 144R) / 450R) * VSPR

PRNO 6-0 = 1001001

(350R — 146R) / 450R) * VSPR

PRNO 6-0 = 1001010

PRNO 6-0 = 1001011

(
(
((350R — 148R) / 450R) * VSPR
((350R — 150R) / 450R) * VSPR

PRNO 6-0 = 1001100

((350R - 152R) / 450R) * VSPR

PRNO 6-0 = 1001101 ((350R — 154R) / 450R) * VSPR
PRNO 6-0 = 1001110 ((350R — 156R) / 450R) * VSPR
PRNO 6-0 = 1001111 (350R — 158R) / 450R) * VSPR
PRNO 6-0 = 1010000 ) * VSPR

PRNO 6-0 = 1010001

Py Py iy
==

350R — 162R) / 450R) *VSPR

PRNO 6-0 = 1010010

I~
—~

350R — 164R) / 450R).* VSPR

PRNO 6-0 = 1010011

)
)
350R — 160R) / 450R
)
)
)

((350R — 166R) / 450R) * VSPR

PRNO 6-0 = 1010100

((350R — 168R) / 450R)* VSPR

PRNO 6-0 = 1010101

((350R — 170R)./ 450R).* VSPR

PRNO 6-0 = 1010110

((350R — 172R)./ 450R).* VSPR

PRNO 6-0 = 1010111

((350R - 174R)/ 450R) * VSPR

PRNO 6-0 = 1011000 inhibit
PRNO 6-0 = 1011001 inhibit
PRNO 6-0 = 1011010 inhibit
PRNO 6-0 = 1011011 inhibit
PRNO 6-0 = 1011100 inhibit
PRNO 6-0 = 1011101 inhibit
PRNO 6-0 = 1011110 inhibit
PRNO 6-0 = 1011111 inhibit
PRNO 6-0 = 1100000 inhibit
PRNO 6-0 = 1100001 inhibit
PRNO 6-0 = 1100010 inhibit
PRNO 6-0 = 1100011 inhibit
PRNO 6-0 = 1100100 inhibit
PRNO 6-0 = 1100101 inhibit
PRNO 6-0 = 1100110 inhibit
PRNO 6-0 = 1100111 inhibit
PRNO 6-0 = 1101000 inhibit
PRNO 6-0 = 1101001 inhibit
PRNO 6-0'= 1101010 inhibit
PRNO 6-0'= 1101011 inhibit
PRNO6-0 =1101100 inhibit
PRN0'6-0.=1101101 inhibit
PRNO0.6-0'= 1101110 inhibit
PRNO0.6-0 = 1101111 inhibit
PRNO 6-0 = 1110000 inhibit
PRNO 6-0 = 1110001 inhibit
PRNO 6-0 = 1110010 inhibit
PRNO 6-0 = 1110011 inhibit
PRNO 6-0 = 1110100 inhibit
PRNO 6-0 = 1110101 inhibit
PRNO 6-0 = 1110110 inhibit
PRNO 6-0 = 1110111 inhibit
PRNO 6-0 = 1111000 inhibit
PRNO 6-0 = 1111001 inhibit
PRNO 6-0 = 1111010 inhibit
PRNO 6-0 = 1111011 inhibit
PRNO 6-0 = 1111100 inhibit
PRNO 6-0 = 1111101 inhibit
PRNO 6-0 = 1111110 inhibit
PRNO 6-0 = 1111111 inhibit
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DATASHEET Vo1

FEETEE Micro adjustment value VinN13 formula
voltage
VinN13 PRN1 6-0 = 0000000 (274R / 450R) VSPR

PRN1 6-0 = 0000001

274R - 2R) / 450R) * VSPR

PRN1 6-0 = 0000010

(
((274R - 4R) / 450R) * VSPR

PRN1 6-0 = 0000011

274R - 6R) / 450R) * VSPR

PRN1 6-0 = 0000100

(
((274R—8R) / 450R) * VSPR

PRN1 6-0 = 0000101

(274R - 10R) / 450R) * VSPR

PRN1 6-0 = 0000110

(
((274R—12R) / 450R) * VSPR

PRN1 6-0 = 0000111

((274R - 14R) / 450R) * VSPR

PRN1 6-0 = 0001000

(274R - 16R) / 450R) * VSPR

PRN1 6-0 = 0001001

PRN1 6-0 = 0001010

(274R — 20R) / 450R) *VSPR

PRN1 6-0 = 0001011

(
((274R— 18R) / 450R) * VSPR
(
(

PRN1 6-0 = 0001100

(274R — 24R) / 450R)* VSPR

PRN1 6-0 = 0001101

(274R — 26R) / 450R).“ VSPR

PRN1 6-0 = 0001110

) )

scom
(274R — 22R) / 450R) *VSPR

) )

) )

)

PRN1 6-0 = 0001111

(274R — 30R)7'450R) *VSPR

PRN1 6-0 = 0010000

(
(
((274R - 28R) / 450R) *VSPR
(
(

(274R - 32R) /450R)* VSPR

PRN1 6-0 = 0010001

((274R -/84R) / 450R) * VSPR

PRN1 6-0 = 0010010

(274R ~ 36R)/ 450R) * VSPR

PRN1 6-0 = 0010011

(274R = 38R)7 450R) * VSPR

PRN1 6-0 = 0010100

PRN1 6-0 = 0010101

( )
( )"
((274R = 40R) / 450R) * VSPR
((274RZ42R) / 450R)* VSPR

PRN1 6-0 = 0010110

PRN1 6-0 = 0010111

(274R — 46R) /450R) ~VSPR

PRN1 6-0 = 0011000

)
)
((274R — 44R) / 450R) * VSPR
)
)

(274R — 48R) /450R) *.VSPR

PRN1 6-0 = 0011001

PRN1 6-0 = 0011010

(
(
((274R—50R) /.450R) * VSPR
((274R=52R)/.450R) * VSPR

PRN1 6-0 = 0011011

((274R - 54R) / 450R) * VSPR

PRN1 6-0 = 0011100

PRN1 6-0 = 0011101

((274R—=56R) / 450R) * VSPR
((274R—58R) / 450R) * VSPR

PRN1 6-0 = 0011110

274R - 60R) / 450R) * VSPR

PRN1 6-0 = 0011111

(
((274R — 62R) / 450R) * VSPR

PRN1 6-0 = 0100000

((274R - 64R) / 450R) * VSPR

PRN1 6-0 = 0100001

(274R — 66R) / 450R) * VSPR

PRN1 6-0 = 0100010

(274R — 68R) / 450R) * VSPR

PRN1 6-0 =.0100011

PRN1 6-0 =.0100100

(274R - 72R) / 450R) * VSPR

PRN1 6-0=,0100101

(
(
((274R—70R) / 450R) * VSPR
(
(

(274R - 74R) / 450R) * VSPR

PRN1 6-0 = 0100110

=

274R - 76R) / 450R) * VSPR

PRN1 6-0 = 0100111

274R - 78R) / 450R) * VSPR

PRN16-0 = 0101000

=

274R — 80R) / 450R) * VSPR

PRN1'6-0 = 0101001

=~ [=~}=
T~ =

274R - 82R) / 450R) * VSPR

PRN1 6-0 = 0101010

((274R - 84R) / 450R) * VSPR

PRN1 6-0 = 0101011

274R - 86R) / 450R) * VSPR

PRN1 6-0 = 0101100

274R - 88R) / 450R) * VSPR

PRN1 6-0 = 0101101

PRN1 6-0 = 0101110

PRN1 6-0 = 0101111

274R — 94R) / 450R) * VSPR

PRN1 6-0 = 0110000

) )
) )"
274R — 90R) / 450R) * VSPR
) )"
) )
) )"

274R - 96R) / 450R) * VSPR

PRN1 6-0 = 0110001

(
(
((274R - 92R) / 450R) * VSPR
(
((
(

274R - 98R) / 450R) * VSPR

PRN1 6-0 = 0110010

(274R — 100R) / 450R) * VSPR

PRN1 6-0 = 0110011

(274R — 102R) / 450R) * VSPR

PRN1 6-0 = 0110100

(274R — 104R) / 450R) * VSPR

PRN1 6-0 = 0110101

(274R — 106R) / 450R) * VSPR

PRN1 6-0 = 0110110

(274R — 108R) / 450R) * VSPR

PRN1 6-0 = 0110111

PRN1 6-0 = 0111000

(274R - 112R) / 450R) * VSPR

PRN1 6-0 = 0111001

(274R — 114R) / 450R) * VSPR

PRN1 6-0 = 0111010

(274R - 116R) / 450R) * VSPR

PRN1 6-0 = 0111011

(274R — 118R) / 450R) * VSPR

PRN1 6-0 = 0111100

(
(
(
E
((274R— 110R) / 450R) * VSPR
(
(
(
(
(

(274R — 120R) / 450R) * VSPR

PRN1 6-0 = 0111101

((274R — 122R) / 450R) * VSPR

PRN1 6-0 = 0111110

PRN1 6-0 = 0111111

((274R - 124R) / 450R) * VSPR
((274R — 126R) / 450R) * VSPR

PRN1 6-0 = 1000000

((274R - 128R) / 450R) * VSPR

PRN1 6-0 = 1000001

((274R — 130R) / 450R) * VSPR

PRN1 6-0 = 1000010

((274R - 132R) / 450R) * VSPR

PRN1 6-0 = 1000011

PRN1 6-0 = 1000100

((274R — 134R) / 450R) * VSPR
((274R — 136R) / 450R) * VSPR
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DATASHEET Vo1

Reference
voltage

Micro adjustment value

VinN13 formula

PRN1 6-0 = 1000101

—~

274R — 138R) / 450R) * VSPR

PRN1 6-0 = 1000110

274R - 140R) / 450R) * VSPR

PRN1 6-0 = 1000111

P iy
==

274R - 142R) / 450R) * VSPR

PRN1 6-0 = 1001000

(274R — 144R) / 450R) * VSPR

PRN1 6-0 = 1001001

(274R — 146R) / 450R) * VSPR

PRN1 6-0 = 1001010

PRN1 6-0 = 1001011

(
(
((274R — 148R) / 450R) * VSPR
((274R — 150R) / 450R) * VSPR

PRN1 6-0 = 1001100

((274R - 152R) / 450R) * VSPR

PRN1 6-0 = 1001101 ((274R — 154R) / 450R) * VSPR
PRN1 6-0 = 1001110 ((274R - 156R) / 450R) * VSPR
PRN1 6-0 = 1001111 (274R — 158R) / 450R) * VSPR
PRN1 6-0 = 1010000 ) * VSPR

PRN1 6-0 = 1010001

Py Py iy
==

274R - 162R) / 450R) *VSPR

PRN1 6-0 = 1010010

I~
—~

274R - 164R) / 450R).* VSPR

PRN1 6-0 = 1010011

)
)
274R - 160R) / 450R
)
)
)

((274R — 166R) / 450R) * VSPR

PRN1 6-0 = 1010100

((274R - 168R) / 450R)* VSPR

PRN1 6-0 = 1010101

((274R — 170R)./ 450R).” VSPR

PRN16-0 = 1010110

((274R — 172R)/ 450R).* VSPR

PRN1 6-0 = 1010111

((274R - 174R)/ 450R) * VSPR

PRN1 6-0 = 1011000 inhibit
PRN1 6-0 = 1011001 inhibit
PRN1 6-0 = 1011010 inhibit
PRN16-0 = 1011011 inhibit
PRN1 6-0 = 1011100 inhibit
PRN1 6-0 = 1011101 inhibit
PRN1 6-0 = 1011110 inhibit
PRN1 6-0 = 1011111 inhibit
PRN1 6-0 = 1100000 inhibit
PRN1 6-0 = 1100001 inhibit
PRN1 6-0 = 1100010 inhibit
PRN1 6-0 = 1100011 inhibit
PRN1 6-0 = 1100100 inhibit
PRN1 6-0 = 1100101 inhibit
PRN1 6-0 = 1100110 inhibit
PRN1 6-0 = 1100111 inhibit
PRN1 6-0 = 1101000 inhibit
PRN1 6-0 = 1101001 inhibit
PRN1 6-0'= 1101010 inhibit
PRN1 6-0'= 1101011 inhibit
PRN1-6-0 =1101100 inhibit
PRN16-0.=1101101 inhibit
PRN1.6-0'= 1101110 inhibit
PRN1.6-0 = 1101114 inhibit
PRN1 6-0 = 1110000 inhibit
PRN1 6-0 = 1110001 inhibit
PRN1 6-0 = 1110010 inhibit
PRN1 6-0 = 1110011 inhibit
PRN1 6-0 = 1110100 inhibit
PRN1 6-0 = 1110101 inhibit
PRN1 6-0 = 1110110 inhibit
PRN1 6-0 = 1110111 inhibit
PRN1 6-0 = 1111000 inhibit
PRN1 6-0 = 1111001 inhibit
PRN1 6-0 = 1111010 inhibit
PRN1 6-0 = 1111011 inhibit
PRN1 6-0 = 1111100 inhibit
PRN1 6-0 = 1111101 inhibit
PRN1 6-0 = 1111110 inhibit
PRN1 6-0 = 1111111 inhibit
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++ HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

-ﬁ% Himax

DATASHEET Vo1

R\?cf)?::;:e Micro adjustment value VinN3 formula

PKNO 4-0 = 00000 (47R / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 00001 ((47R = 1R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 00010 ((47R — 2R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 00011 ((47R — 3R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 00100 ((47R — 4R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 00101 ((47R —5R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 00110 ((47R —6R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 00111 ((47R = 7R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 01000 ((47R — 8R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 01001 ((47R — 9R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 01010 ((47R - 10R) / 48R) * (VinN2 - VinN7) +.VinN7
PKNO 4-0 = 01011 ((47R - 11R) / 48R) * (VinN2 - VinN7) #VinN7
PKNO 4-0 = 01100 ((47R - 12R) / 48R) * (VinN2 -VinN7) + VinN7
PKNO 4-0 = 01101 ((47R - 13R) / 48R) * (VinN2.- VinN7) + VinN7
PKNO 4-0 = 01110 ((47R - 14R) / 48R) * (VinN2 - VinN7) + VinN7

VinN3 PKNO 4-0 = 01111 ((47R - 15R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 10000 ((47R - 16R) / 48R) * (VinN2 -\VinN7) + VinN7
PKNO 4-0 = 10001 ((47R - 17R) / 48R) * (VinN2 -VinN7) + VinN7
PKNO 4-0 = 10010 ((47R - 18R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 10011 ((47R - 19R)./ 48R)*/(VinN2 - VinN7) + VinN7
PKNO 4-0 = 10100 ((47R - 20R)./ 48R) *(VinN2 - VinN7) + VinN7
PKNO 4-0 = 10101 ((47R - 21R) 748R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 10110 ((47B-.22R)./ 48R) * (VinN2 -VinN7)-+ VinN7
PKNO 4-0 = 10111 ((47R - 23R)-/48R) * (VinN2 #VinN7) + VinN7
PKNO 4-0 = 11000 ((47R - 24R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 11001 ((47R -25R) / 48R) * (VinN2 -VinN7) + VinN7
PKNO 4-0 = 11010 ((47R =26R) / 48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 11011 ((47R - 27R)7 48R) *(VinN2 - VinN7) + VinN7
PKNO 4-0 = 11100 ((47R - 28R)// 48R)*(VinN2 - VinN7) + VinN7
PKNO 4-0 = 11101 ((47R - 29R) /.48R) * (VinN2 - VinN7) + VinN7
PKNO 4-0 = 11110 ((47R - 30R).48R)* (VinN2 - VinN7) + VinN7
PKNO 4-0 = 11111 ((47R+<381R) / 48R) * (VinN2 - VinN7) + VinN7

Table 5.35: VinN3
Rs:ﬁ;':gge Micro adjustment value VinN4 formula

PKN1 4-0.= 00000 (39R / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0,=00001 ((39R - 1R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1-4-0 =00010 ((39R - 2R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1.4-0 = 00011 ((39R - 3R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 00100 ((39R - 4R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1/4-0 = 00101 ((39R - 5R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 =00110 ((39R - 6R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 00114 ((39R - 7R) / 48R) * (VIinN2 - VinN7) + VinN7
PKN1 4-0 = 01000 ((39R - 8R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 01001 ((39R - 9R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 01010 ((39R - 10R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 01011 ((39R - 11R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 01100 ((39R - 12R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 01101 ((39R - 13R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 01110 ((39R - 14R) / 48R) * (VinN2 - VinN7) + VinN7

VinN4 PKN1 4-0 = 01111 ((39R - 15R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 10000 ((39R - 16R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 10001 ((39R - 17R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 10010 ((39R - 18R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 10011 ((39R - 19R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 10100 ((39R - 20R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 10101 ((39R - 21R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 10110 ((39R - 22R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 10111 ((39R - 23R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 11000 ((39R - 24R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 11001 ((39R - 25R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 11010 ((39R - 26R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 11011 ((39R - 27R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 11100 ((39R - 28R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 11101 ((39R - 29R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 11110 ((39R - 30R) / 48R) * (VinN2 - VinN7) + VinN7
PKN1 4-0 = 11111 ((39R - 31R) / 48R) * (VinN2 - VinN7) + VinN7
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

e;’% Himax

DATASHEET Vo1

R\?cf)?tr:;:e Micro adjustment value VinN5 formula

PKN2 4-0 = 00000 (32R / 48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 00001 ((32R —1R) / 48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 00010 ((32R — 2R) / 48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 00011 ((32R — 3R) / 48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 00100 ((32R — 4R) / 48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 00101 ((32R — 5R) / 48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 00110 ((32R — 6R) / 48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 00111 ((32R — 7R) / 48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 01000 ((32R — 8R) / 48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 01001 ((32R —9R) / 48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 01010 ((32R — 10R) / 48R) * (VinN2 — VinN7) +.VinN7
PKN2 4-0 = 01011 ((32R — 11R) / 48R) * (VinN2 — VinN7) +VinN7
PKN2 4-0 = 01100 ((32R — 12R) / 48R) * (VinN2 <VinN7) + VinN7
PKN2 4-0 = 01101 ((82R — 13R) / 48R) * (VinN2— VinN7) + VinN7
PKN2 4-0 = 01110 ((832R — 14R) / 48R) * (VinN2 — VinN7) + VinN7

VinN5 PKN2 4-0 = 01111 ((32R — 15R) / 48R) * (VinN2 —VinN7) + VinN7
PKN2 4-0 = 10000 ((832R — 16R) / 48R) * (VinN2 =VinN7) + VinN7
PKN2 4-0 = 10001 ((32R — 17R) / 48R) * (VinN2 =VinN7) + VinN7
PKN2 4-0 = 10010 ((832R — 18R) / 48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 10011 ((32R — 19R)./ 48R)*(VinN2 — VinN7)..+ VinN7
PKN2 4-0 = 10100 ((32R — 20R)./ 48R) *(VinN2 — VinN7) + VinN7
PKN2 4-0 = 10101 ((832R — 21R)7'48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 10110 ((32R=.22R)./ 48R) * (VinN2 =VinN7).+ VinN7
PKN2 4-0 = 10111 ((82R = 23R)-/-48R) * (VinN2 = VinN7) +VinN7
PKN2 4-0 = 11000 ((832R.— 24R) / 48R) * (VinN2 —VinN7) + VinN7
PKN2 4-0 = 11001 ((32R —25R) / 48R) * (VinN2 = VinN7) + VinN7
PKN2 4-0 = 11010 ((82R —=26R) / 48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 11011 ((32R — 27R)7 48R) *(VinN2 — VinN7) + VinN7
PKN2 4-0 = 11100 ((82R — 28R)// 48R)*(VinN2 — VinN7) + VinN7
PKN2 4-0 = 11101 ((32R — 29R) /.48R) * (VinN2 — VinN7) + VinN7
PKN2 4-0 = 11110 ((32R — 30R)/.48R)* (VinN2 — VinN7) + VinN7
PKN2 4-0 = 11111 ((32R=31R) / 48R) * (VinN2 — VinN7) + VinN7

Table 5.37: VinN5
RSL?{:S:e Micro adjustment value VinN6 formula

PKN3 4-0 = 00000 (32R / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0.=00001 ((32R — 1R) / 48R) * (VinN2 — VinN7) + VinN7
PKN34-0 =-00010 ((32R — 2R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3.4-0. = 00011 ((32R — 3R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 00100 ((32R — 4R) / 48R) * (VinN2 — VinN7) + VinN7
PKN34-0 = 00101 ((32R —5R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 =00110 ((32R — 6R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 00114 ((832R = 7R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 01000 ((32R — 8R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 01001 ((32R = 9R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 01010 ((32R — 10R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 01011 ((832R — 11R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 01100 ((832R = 12R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 01101 ((32R — 13R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 01110 ((832R — 14R) / 48R) * (VinN2 — VinN7) + VinN7

VinNG PKN3 4-0 = 01111 ((32R — 15R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 10000 ((832R = 16R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 10001 ((32R — 17R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 10010 ((32R — 18R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 10011 ((82R = 19R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 10100 ((32R — 20R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 10101 ((82R — 21R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 10110 ((32R — 22R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 10111 ((82R — 23R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 11000 ((832R — 24R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 11001 ((32R — 25R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 11010 ((832R — 26R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 11011 ((32R — 27R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 11100 ((832R — 28R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 11101 ((32R — 29R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 11110 ((32R — 30R) / 48R) * (VinN2 — VinN7) + VinN7
PKN3 4-0 = 11111 ((32R — 31R) / 48R) * (VinN2 — VinN7) + VinN7
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

-ﬁ% Himax

DATASHEET Vo1

R\?cf)?::;:e Micro adjustment value VinN8 formula

PKN4 4-0 = 00000 (220R / 223R) * (VinN7 - VinN13) + VinN13
PKN4 4-0 = 00001 ((220R - 3R) / 223R) * (VinN7 - VinN13) + VinN13
PKN4 4-0 = 00010 ((220R - 6R) / 223R) * (VinN7 - VinN13) + VinN13
PKN4 4-0 = 00011 ((220R - 9R) / 223R) * (VinN7 - VinN13) + VinN13
PKN4 4-0 = 00100 ((220R - 12R) / 223R) * (VinN7 - VinN13) + VinN13
PKN4 4-0 = 00101 ((220R - 15R) / 223R) * (VinN7 - VinN13) + VinN13
PKN4 4-0 = 00110 ((220R - 18R) / 223R) * (VinN7 - VinN13) + VinN13
PKN4 4-0 = 00111 ((220R - 21R) / 223R) * (VinN7 - VinN13) + VinN13
PKN4 4-0 = 01000 ((220R - 24R) / 223R) * (VinN7 - VinN13) +VinN13
PKN4 4-0 = 01001 ((220R - 27R) / 223R) * (VinN7 - VinN13) +VinN13
PKN4 4-0 = 01010 ((220R - 30R) / 223R) * (VinN7 - VinN13) +.VinN13
PKN4 4-0 = 01011 ((220R - 33R) / 223R) * (VinN7 - VinN13)+ VinN13
PKN4 4-0 = 01100 ((220R - 36R) / 223R) * (VinN7 -«VinN13)/+ VinN13
PKN4 4-0 = 01101 ((220R - 39R) / 223R) * (VinN7:- VinN13).+ VinN13
PKN4 4-0 = 01110 ((220R - 42R) / 223R) * (VinN7 - VinN13).+ VinN13

VinN8 PKN4 4-0 = 01111 ((220R - 45R) / 223R) * (VinN7 - VinN13) + VinN13
PKN4 4-0 = 10000 ((220R - 48R) / 223R) * (VinN7 -VinN13) + VinN13
PKN4 4-0 = 10001 ((220R - 51R) / 223R) * (VinN7 -VinN13) + VinN13
PKN4 4-0 = 10010 ((220R - 54R) / 223R) * (VinN7 - VinN13) + VinN13
PKN4 4-0 = 10011 ((220R - 57R)/.223R)*AVinN7 - VinN13) + VinN13
PKN4 4-0 = 10100 ((220R - 60R)/. 223R) *(VinN7 - VinN18) + VinN13
PKN4 4-0 = 10101 ((220R - 63R)/223R) * (VinN7 - VinN13) + VinN13
PKN4 4-0 = 10110 ((220R - 66R) £.223R) * (VinN7 -VinN18).+ VinN13
PKN4 4-0 = 10111 ((220R--69R) /-223R) * (VinN7 VinN13) + VinN13
PKN4 4-0 = 11000 ((220R- 72R)/ 223R) * (VinN7 -VinN13) + VinN13
PKN4 4-0 = 11001 ((220R- 75R) / 223R) * (VinN7 -VinN13) + VinN13
PKN4 4-0 = 11010 ((220R - 78R) / 223R) ¥ (VinN7 - VinN13) + VinN13
PKN4 4-0 = 11011 ((220R- 81R) /223R) *(VinN7 - VinN13) + VinN13
PKN4 4-0 = 11100 ((220R - 84R) /1223R)*\(VinN7 - VinN13) + VinN13
PKN4 4-0 = 11101 ((220R - 87R)./ 223R) * (VinN7 - VinN13) + VinN13
PKN4 4-0 = 11110 ((220R - 90R) /223R)* (VinN7 - VinN13) + VinN13
PKN4 4-0 = 11111 ((220R =93R) / 223R) * (VinN7 - VinN13) + VinN13

Table 5.39: VinN8
Rs:m:gge Micro adjustment value VinN9 formula

PKN5 4<0-= 00000 (193R / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0'= 00001 ((193R - 3R) / 223R) * (VinN7 - VinN13) + VinN13
PKN54-0 =00010 ((193R - 6R) / 223R) * (VinN7 - VinN13) + VinN13
PKN54-0.= 00011 ((193R - 9R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5.4-0 = 00100 ((193R - 12R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5'4-0 = 00101 ((193R - 15R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 =00110 ((1938R - 18R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 00111 ((193R - 21R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 01000 ((193R - 24R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 01001 ((193R - 27R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 01010 ((193R - 30R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 01011 ((193R - 33R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 01100 ((193R - 36R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 01101 ((193R - 39R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 01110 ((193R - 42R) / 223R) * (VinN7 - VinN13) + VinN13

VinN9 PKN5 4-0 = 01111 ((193R - 45R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 10000 ((193R - 48R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 10001 ((193R - 51R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 10010 ((193R - 54R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 10011 ((193R - 57R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 10100 ((193R - 60R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 10101 ((193R - 63R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 10110 ((193R - 66R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 10111 ((193R - 69R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 11000 ((193R - 72R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 11001 ((193R - 75R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 11010 ((193R - 78R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 11011 ((193R - 81R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 11100 ((193R - 84R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 11101 ((193R - 87R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 11110 ((193R - 90R) / 223R) * (VinN7 - VinN13) + VinN13
PKN5 4-0 = 11111 ((193R - 93R) / 223R) * (VinN7 - VinN13) + VinN13
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in whole or in part without prior written permission of Himax.

Table 5.40: VinN9
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

e;’% Himax

DATASHEET Vo1

R\?cf)?tr:;:e Micro adjustment value VinN10 formula

PKN6 4-0 = 00000 (158R / 223R) * (VinN7 - VinN13) + VinN13
PKN®6 4-0 = 00001 ((158R - 3R) / 223R) * (VinN7 - VinN13) + VinN13
PKN6 4-0 = 00010 ((158R - 6R) / 223R) * (VinN7 - VinN13) + VinN13
PKN®6 4-0 = 00011 ((158R - 9R) / 223R) * (VinN7 - VinN13) + VinN13
PKN6 4-0 = 00100 ((158R - 12R) / 223R) * (VinN7 - VinN13) + VinN13
PKN6 4-0 = 00101 ((158R - 15R) / 223R) * (VinN7 - VinN13) + VinN13
PKN6 4-0 = 00110 ((158R - 18R) / 223R) * (VinN7 - VinN13) + VinN13
PKN®6 4-0 = 00111 ((158R - 21R) / 223R) * (VinN7 - VinN13) + VinN13
PKN6 4-0 = 01000 ((158R - 24R) / 223R) * (VinN7 - VinN13) +VinN13
PKN6 4-0 = 01001 ((158R - 27R) / 223R) * (VinN7 - VinN13) +VinN13
PKN6 4-0 = 01010 ((158R - 30R) / 223R) * (VinN7 - VinN13) +.VinN13
PKN6 4-0 = 01011 ((158R - 33R) / 223R) * (VinN7 - VinN13)+ VinN13
PKN6 4-0 = 01100 ((158R - 36R) / 223R) * (VinN7 -VinN13)/+VinN13
PKN6 4-0 = 01101 ((158R - 39R) / 223R) * (VinN7.- VinN13).+ VinN13
PKN6 4-0 = 01110 ((158R - 42R) / 223R) * (VinN7 - VinN13).+ VinN13

VinN10 PKN6 4-0 = 01111 ((158R - 45R) / 223R) * (VinN7.- VinN13) + VinN13
PKN6 4-0 = 10000 ((158R - 48R) / 223R) * (VinN7 -'VinN13) + VinN13
PKN6 4-0 = 10001 ((158R - 51R) / 223R) * (VinN7 -\VinN13) + VinN13
PKN6 4-0 = 10010 ((158R - 54R) / 223R) * (VinN7 - VinN13) + VinN13
PKN6 4-0 = 10011 ((158R - 57R)#223R)“(VinN7 - VinN13), + VinN13
PKN6 4-0 = 10100 ((158R - 60R) £ 223R) *(VinN7 - VinN13) + VinN13
PKN6 4-0 = 10101 ((158R - 63R)/223R) * (VinN7 - VinN13).+ VinN13
PKN6 4-0 = 10110 ((158R - 66R) £.223R) * (VinN7 -VinN13).+ VinN13
PKN6 4-0 = 10111 ((158R:- 69R) /-223R) * (VinN7 VinN13) + VinN13
PKN®6 4-0 = 11000 ((158R-.72R) / 223R) * (VinN7 - VinN13) + VinN13
PKN6 4-0 = 11001 ((168R- 75R) / 223R) * (VinN7 -VinN13) + VinN13
PKN6 4-0 = 11010 ((158R - 78R) / 223R) * (VinN7- VinN13) + VinN13
PKN®6 4-0 = 11011 ((158R~- 81R) /223R) *\(VinN7 - VinN13) + VinN13
PKN6 4-0 = 11100 ((158R - 84R) /(223R)-*(VinN7 - VinN13) + VinN13
PKN®6 4-0 = 11101 ((158R - 87R)./ 223R) * (VinN7 - VinN13) + VinN13
PKN6 4-0 = 11110 ((158R - 90R) /'223R)* (VinN7 - VinN13) + VinN13
PKN6 4-0 = 11111 ((158R =93R) / 223R) * (VinN7 - VinN13) + VinN13

Table 5.41: VinN10
R\?Lﬁ::g:e Micro adjustment value VinN11 formula

PKN7 4-0-= 00000 (123R / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0/='00001 ((123R - 3R) / 223R) * (VinN7 - VinN13) + VinN13
PKN74-0.= 00010 ((123R - 6R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7'4-0,= 00011 ((123R - 9R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7.4-0 = 00100 ((123R - 12R) / 223R) * (VinN7 - VinN13) + VinN13
PKN74-0 = 00101 ((123R - 15R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 =00110 ((123R - 18R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 00111 ((123R - 21R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 01000 ((123R - 24R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 01001 ((123R - 27R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 01010 ((123R - 30R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 01011 ((123R - 33R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 01100 ((123R - 36R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 01101 ((123R - 39R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 01110 ((123R - 42R) / 223R) * (VinN7 - VinN13) + VinN13

VinN11 PKN7 4-0 = 01111 ((123R - 45R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 10000 ((123R - 48R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 10001 ((123R - 51R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 10010 ((123R - 54R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 10011 ((123R - 57R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 10100 ((123R - 60R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 10101 ((123R - 63R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 10110 ((123R - 66R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 10111 ((123R - 69R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 11000 ((123R - 72R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 11001 ((123R - 75R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 11010 ((123R - 78R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 11011 ((123R - 81R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 11100 ((123R - 84R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 11101 ((123R - 87R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 11110 ((123R - 90R) / 223R) * (VinN7 - VinN13) + VinN13
PKN7 4-0 = 11111 ((123R - 93R) / 223R) * (VinN7 - VinN13) + VinN13

Himax Confidential

Table 5.42: VinN11

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.
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

e;’% Himax

DATASHEET Vo1

R\?cf)?tr:;:e Micro adjustment value VinN12 formula

PKN8 4-0 = 00000 (96R / 223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 00001 ((96R - 3R) / 223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 00010 ((96R - 6R) / 223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 00011 ((96R - 9R) / 223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 00100 ((96R - 12R) / 223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 00101 ((96R - 15R) / 223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 00110 ((96R - 18R) / 223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 00111 ((96R - 21R) / 223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 01000 ((96R - 24R) / 223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 01001 ((96R - 27R) / 223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 01010 ((96R - 30R) / 223R) * (VinN7 - VinN13) +.VinN13
PKN8 4-0 = 01011 ((96R - 33R) / 223R) * (VinN7 - VinN13) +,VinN13
PKN8 4-0 = 01100 ((96R - 36R) / 223R) * (VinN7 - VinN18) 4+/VinN13
PKN8 4-0 = 01101 ((96R - 39R) / 223R) * (VinN7/- VinN13) + VinN13
PKN8 4-0 = 01110 ((96R - 42R) / 223R) * (VinN7.- VinN13) + VinN13

VinN12 PKN8 4-0 = 01111 ((96R - 45R) / 223R) * (VinN7.- VinN18) + VinN13
PKN8 4-0 = 10000 ((96R - 48R) / 223R) * (VinN7.- VinN13) + VinN13
PKN8 4-0 = 10001 ((96R - 51R) / 223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 10010 ((96R - 54R) / 223R) * (VinN7:- VinN13) + VinN13
PKN8 4-0 = 10011 ((96R - 57R)./:223R)_*(VinN7 - VinN13).+ VinN13
PKN8 4-0 = 10100 ((96R - 60R) £.223R) *(VinN7 - VinN13) + VinN13
PKN8 4-0 = 10101 ((96R - 63R) /223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 10110 ((96R--66R) /'223R) * (VinN7 - VinN13).+ VinN13
PKN8 4-0 = 10111 ((96R-69R) /-223R) * (VinN7Z.- VinN13) + VinN13
PKN8 4-0 = 11000 ((96R =.72R) £223R) * (VinN7.- VinN18) + VinN13
PKN8 4-0 = 11001 ((96R-.75R) / 223R) * (VinN7.- VinN13) + VinN13
PKN8 4-0 = 11010 ((96R.- 78R) / 223R) */(VinN7 : VinN13) + VinN13
PKN8 4-0 = 11011 ((96R .~ 81R) /.223R) * (VinN7/- VinN13) + VinN13
PKN8 4-0 = 11100 ((96R - 84R)// 223R) *(VinN7 - VinN13) + VinN13
PKN8 4-0 = 11101 ((96R - 87R)/ 223R) * (VinN7 - VinN13) + VinN13
PKN8 4-0 = 11110 ((96R - 90R) /223R).* (VinN7 - VinN13) + VinN13
PKN8 4-0 = 11111 ((96R -'93R) / 223R) * (VinN7 - VinN13) + VinN13

Table 5.43: VinN12
R\?Lﬁ::g:e Micro adjustment value VinN14 formula

PKN9 4-0-= 00000 (47R / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0/='00001 ((47R - 1R) / 48R) * (VinN13 - VinN18) + VinN18
PKN94-0.= 00010 ((47R - 2R) / 48R) * (VinN13 - VinN18) + VinN18
PKN94-0,= 00011 ((47R - 3R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9.4-0 = 00100 ((47R - 4R) / 48R) * (VinN13 - VinN18) + VinN18
PKN94-0 = 00101 ((47R - 5R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 =00110 ((47R - 6R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 00111 ((47R - 7R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 01000 ((47R - 8R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 01001 ((47R - 9R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 01010 ((47R - 10R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 01011 ((47R - 11R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 01100 ((47R - 12R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 01101 ((47R - 13R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 01110 ((47R - 14R) / 48R) * (VinN13 - VinN18) + VinN18

VinN14 PKN9 4-0 = 01111 ((47R - 15R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 10000 ((47R - 16R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 10001 ((47R - 17R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 10010 ((47R - 18R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 10011 ((47R - 19R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 10100 ((47R - 20R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 10101 ((47R - 21R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 10110 ((47R - 22R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 10111 ((47R - 23R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 11000 ((47R - 24R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 11001 ((47R - 25R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 11010 ((47R - 26R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 11011 ((47R - 27R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 11100 ((47R - 28R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 11101 ((47R - 29R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 11110 ((47R - 30R) / 48R) * (VinN13 - VinN18) + VinN18
PKN9 4-0 = 11111 ((47R - 31R) / 48R) * (VinN13 - VinN18) + VinN18

Himax Confidential

Table 5.44: VinN14

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.
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»» HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

e;’% Himax

DATASHEET Vo1

R\?cf)?tr:;:e Micro adjustment value VinN15 formula

PKN10 4-0 = 00000 (47R / 48R) * (VinN13 — VinN18) + VinN18
PKN10 4-0 = 00001 ((47R—1R) / 48R) * (VinN13 — VinN18) + VinN18
PKN10 4-0 = 00010 ((47R —2R) / 48R) * (VinN13 — VinN18) + VinN18
PKN10 4-0 = 00011 ((47R —3R) / 48R) * (VinN13 — VinN18) + VinN18
PKN10 4-0 = 00100 ((47R —4R) / 48R) * (VinN13 — VinN18) + VinN18
PKN10 4-0 = 00101 ((47R —5R) / 48R) * (VinN13 — VinN18) + VinN18
PKN10 4-0 = 00110 ((47R —6R) / 48R) * (VinN13 — VinN18) + VinN18
PKN10 4-0 = 00111 ((47R —7R) / 48R) * (VinN13 — VinN18) + VinN18
PKN10 4-0 = 01000 ((47R —8R) / 48R) * (VinN13 — VinN18) + VinN18
PKN10 4-0 = 01001 ((47R —9R) / 48R) * (VinN13 — VinN18) + VinN18
PKN10 4-0 = 01010 ((47R —10R) / 48R) * (VinN13 — VinN18) +.VinN18
PKN10 4-0 = 01011 ((47R —11R) / 48R) * (VinN13 — VinN18)+ VinN18
PKN10 4-0 = 01100 ((47R —12R) / 48R) * (VinN13 —¥inN18)/+'VinN18
PKN10 4-0 = 01101 ((47R —13R) / 48R) * (VinN13/= VinN18) + VinN18
PKN10 4-0 = 01110 ((47R —14R) / 48R) * (VinN13— VinN18) -+ VinN18

VinN15 PKN10 4-0 = 01111 ((47R —15R) / 48R) * (VinN13.— VinN18) + VinN18
PKN10 4-0 = 10000 ((47R —16R) / 48R) * (VinN13.—VinN18) + VinN18
PKN10 4-0 = 10001 ((47R —17R) / 48R) * (VinN13 —VinN18) + VinN18
PKN10 4-0 = 10010 ((47R — 18R) / 48R)* (VinN13— VinN18) + VinN18
PKN10 4-0 = 10011 ((47R — 19R)/48R) *(VinN13 — VinN18),+ VinN18
PKN10 4-0 = 10100 ((47R — 20R) /.48R).* (VinN13 — VinN18) + VinN18
PKN10 4-0 = 10101 ((47R —21R) /48R)* (VinN13 — VinN18) + VinN18
PKN10 4-0 = 10110 ((47R=22R) /"48R)-* (VinN13 —VinN18).+ VinN18
PKN10 4-0 = 10111 ((47R =23R) /48R) * (VinN13.=VinN18) + VinN18
PKN10 4-0 = 11000 ((47R =24R) /48R) * (VinN13.—VinN18) + VinN18
PKN10 4-0 = 11001 ((47R=25R) / 48R) * (VinN13.—VinN18) + VinN18
PKN10 4-0 = 11010 ((47R—26R) / 48R) * (VinN13 - VinN18) + VinN18
PKN10 4-0 = 11011 ((47R=27R) /48R) * (VinN13'— VinN18) + VinN18
PKN10 4-0 = 11100 ((47R — 28R)// 48R) *(VinN13 — VinN18) + VinN18
PKN10 4-0 = 11101 ((47R —29R)/ 48R) */(VinN13 — VinN18) + VinN18
PKN10 4-0 = 11110 ((47R — 30R) /48R) *(VinN13 — VinN18) + VinN18
PKN10 4-0 = 11111 ((47R—31R) / 48R) * (VinN13 — VinN18) + VinN18

Table 5.45: VinN15
R\?Lﬁ::g:e Micro adjustment value VinN16 formula

PKN11 4-0 =:00000 (39R / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0-=.00001 ((39R — 1R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 =.00010 ((39R — 2R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 00011 ((39R —3R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0.=-00100 ((39R —4R) / 48R) * (VinN13 — VinN18) + VinN18
PKN114-0 = 00101 ((39R —5R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11.4-0 = 00110 ((39R —6R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 =00111 ((39R — 7R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 =01000 ((39R —8R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 01001 ((39R —9R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 01010 ((39R — 10R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 01011 ((39R — 11R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 01100 ((39R — 12R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 01101 ((39R — 13R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 01110 ((39R — 14R) / 48R) * (VinN13 — VinN18) + VinN18

VinN16 PKN11 4-0 = 01111 ((39R — 15R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 10000 ((39R — 16R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 10001 ((39R —17R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 10010 ((39R — 18R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 10011 ((39R — 19R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 10100 ((39R — 20R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 10101 ((39R —21R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 10110 ((39R —22R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 10111 ((39R — 23R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 11000 ((39R — 24R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 11001 ((39R —25R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 11010 ((39R — 26R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 11011 ((39R —27R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 11100 ((39R — 28R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 11101 ((39R —29R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 11110 ((39R —30R) / 48R) * (VinN13 — VinN18) + VinN18
PKN11 4-0 = 11111 ((39R — 31R) / 48R) * (VinN13 — VinN18) + VinN18

Himax Confidential

Table 5.46: VinN16

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.
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++ HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

-ﬁ% Himax

DATASHEET Vo1

PKN12 4-0 = 10000

VinN13.- VinN18) + VinN18

PKN12 4-0 = 10001

32R - 17R) / 48R

R\?cf)?::;:e Micro adjustment value VinN17 formula
PKN12 4-0 = 00000 (32R / 48R) * (VinN13 - VinN18) + VinN18
PKN12 4-0 = 00001 (32R - 1R) / 48R) * (VinN13 - VinN18) + VinN18
PKN12 4-0 = 00010 (32R - 2R) / 48R) * (VinN13 - VinN18) + VinN18
PKN12 4-0 = 00011 (32R - 3R) / 48R) * (VinN13 - VinN18) + VinN18
PKN12 4-0 = 00100 (32R - 4R) / 48R) * (VinN13 - VinN18) + VinN18
PKN12 4-0 = 00101 (32R - 5R) / 48R) * (VinN13 - VinN18) + VinN18
PKN12 4-0 = 00110 (32R - 6R) / 48R) * (VinN13 - VinN18) + VinN18
PKN12 4-0 = 00111 (32R - 7R) / 48R) * (VinN13 - VinN18) + VinN18
PKN12 4-0 = 01000 (32R - 8R) / 48R) * (VinN13 - VinN18) + VinN18
PKN12 4-0 = 01001 (32R - 9R) / 48R) * (VinN13 - VinN18) + VinN18
PKN12 4-0 = 01010 32R - 10R) / 48R) * (VinN13 - VinN18) +.VinN18
PKN12 4-0 = 01011 32R - 11R) / 48R) * (VinN13 - VinN18) +,VinN18
PKN12 4-0 = 01100 32R - 12R) / 48R) * (VinN13 - VinN18) 4+/VinN18
PKN12 4-0 = 01101 32R - 13R) / 48R) * (VinN13/- VinN18) + VinN18
PKN12 4-0 = 01110 32R - 14R) / 48R) * (VinN13:- VinN18) + VinN18
VinN17 PKN12 4-0 = 01111 32R - 15R) / 48R) * (VinN13.- VinN18) + VinN18
)
)

VinN13 - VinN18) + VinN18

PKN12 4-0 = 10010

32R - 18R) / 48R

VinN13:- VinN18) + VinN18

PKN12 4-0 = 10011

32R - 19R) /48R

VinN13 - VinN18).+ VinN18

PKN12 4-0 = 10100

32R - 20R) /48R

VinN13 - VinN18) + VinN18

PKN12 4-0 = 10101

PKN12 4-0 = 10110

32R-22R) /48R

VinN13 - VinN18).+ VinN18

PKN12 4-0 = 10111

32R - 23R) /48R

VinN13.- VinN18) +'VinN18

PKN12 4-0 = 11000

32R -24R) /48R

VinN13.- VinN18) + VinN18

PKN12 4-0 = 11001

32R - 25R) / 48R

VinN13.- VinN18) + VinN18

(
(
(
(
(
(
(
(
(
(
(
(
(
E
(32R - 16R) / 48R
(
(
(
(
(
(
(
(
(
(
(
(
(
(

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

)
)
)
)
)
)
)
)
)
;
32R - 21R) /48R)
)
)
)
)
)
)
)
)
)
)

(
(
(
(
(
(
(
(
E
(VinN13 - VinN18) + VinN18
(
(
(
(
(
(
(
(
(
(

)
)
)
;
VinN18 - VinN18) + VinN18
)
)
)
)
)

PKN12 4-0 = 11010 32R.- 26R) / 48R

PKN12 4-0 = 11011 32R.~ 27R) /48R) * (VinN13'- VinN18) + VinN18
PKN12 4-0 = 11100 32R - 28R)// 48R) *(VinN13 - VinN18) + VinN18
PKN12 4-0 = 11101 32R - 29R)/ 48R) * (VinN13 - VinN18) + VinN18
PKN12 4-0 = 11110 32R - 30R) /48R) *(VinN13 - VinN18) + VinN18
PKN12 4-0 = 11111 (32R -'31R) / 48R) * (VinN13 - VinN18) + VinN18
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DATASHEET Vo1

G‘:?I/;;a:e Formula G";z}';z:e Formula
Vo VinP/NO V44 VinP/N6 - (VinP/N6 - VinP/N7)*(6R/18R)
V1 VinP/NO - (VinP/NO - VinP/N1)*(4R/16R) V45 VinP/N6 - (VinP/N6 - VinP/N7)*(7.5R/18R)
V2 VinP/NO - (VinP/NO - VinP/N1)*(8R/16R) V46 VinP/N6 - (VinP/N6 - VinP/N7)*(9R/18R)
V3 VinP/NO - (VinP/NO - VinP/N1)*(12R/16R) V47 VinP/N6 - (VinP/N6 - VinP/N7)*(10.5R/18R)
V4 VinP/N1 V48 VinP/N6 - (VinP/N6 - VinP/N7)*(12R/18R)
V5 VinP/N1 - (VinP/N1 - VinP/N2)*(4R/16R) V49 VinP/N6 - (VinP/N6 - VinP/N7)*(13.5R/18R)
V6 VinP/N1 - (VinP/N1 - VinP/N2)*(8R/16R) V50 VinP/N6 - (VinP/N6 - VinP/N7)*(15R/18R)
V7 VinP/N1 - (VinP/N1 - VinP/N2)*(12R/16R) V51 VinP/N6 - (VinP/N6.- VinP/N7)*(16.5R/18R)
V8 VinP/N2 V52 VinP/N7
V9 VinP/N2 - (VinP/N2 - VinP/N3)*(4R/16R) V53 VinP/N7 #(VinP/N7 -'VinP/N8)*(1.6R/38.4R)
V10 VinP/N2 - (VinP/N2 - VinP/N3)*(8R/16R) V54 VinP/N7. - (VinP/N7 - VinP/N8)*(3.2R/38.4R)
Vi1 VinP/N2 - (VinP/N2 - VinP/N3)*(12R/16R) V55 VinP/N7 - (VinP/N7 - VinP/N8)*(4.8R/38.4R)
Vi2 VinP/N3 V56 VinP/N7'- (VinP/N7 - VinP/N8)*(6.4R/38.4R)
V13 VinP/N3 - (VinP/N3 - VinP/N4)*(1.5R/12R) V57 VinP/N7 - (VinP/N7-VinP/N8)*(8R/38.4R)
Vi4 VinP/N3 - (VinP/N3 - VinP/N4)*(3R/12R) V58 VinP/N7 - (VinP/N7 - VinP/N8)*(9.6R/38.4R)
V15 VinP/N3 - (VinP/N3 - VinP/N4)*(4.5R/12R) V59 VinP/N7'- (VinP/N7 - VinP/N8)*(11.2R/38.4R)
V16 VinP/N3 - (VinP/N3 - VinP/N4)*(6R/12R) V60 VinP/N7.- (VinP/N7 - VinP/N8)*(12.8R/38.4R)
V17 VinP/N3 - (VinP/N3 - VinP/N4)*(7.5R/12R) Vé1 VinR/N7 - (VinP/N7 - VinP/N8)*(14.4R/38.4R)
V18 VinP/N3 - (VinP/N3 - VinP/N4)*(9R/12R) V62 VinP/N7 - (VinP/N7 - VinP/N8)*(16R/38.4R)
V19 VinP/N3 - (VinP/N3 - VinP/N4)*(10.5R/12R) V63 VinP/N7 - (VinP/N7 - VinP/N8)*(17.6R/38.4R)
V20 VinP/N4 V64 VinP/N7 - (VinP/N7 - VinP/N8)*(19.2R/38.4R)
Va1 VinP/N4 - (VinP/N4 - VinP/N5)*(1.5R/12R) V65 VinP/N7 - (VinP/N7 - VinP/N8)*(20.8R/38.4R)
V22 VinP/N4 - (VinP/N4 - VinR/N5)*(3R/12R) V66 VinP/N7 - (VinP/N7 - VinP/N8)*(22.4R/38.4R)
V23 VinP/N4 - (VinP/N4 - VinP/N5)*(4.5R/12R) V67 VinP/N7 - (VinP/N7 - VinP/N8)*(24R/38.4R)
V24 VinP/N4 - (VinP/N4 -VinP/N5)*(6R/12R) V68 VinP/N7 - (VinP/N7 - VinP/N8)*(25.6R/38.4R)
V25 VinP/N4 - (VinP/N4.- VinP/N5)*(7.5R/12R) V69 VinP/N7 - (VinP/N7 - VinP/N8)*(27.2R/38.4R)
V26 VinP/N4 -(VinP/N4 - VinP/N5)*(9R/12R) V70 VinP/N7 - (VinP/N7 - VinP/N8)*(28.8R/38.4R)
va7 VinP/N4. - (VinP/N4 - VinP/N5)*(10:5R/12R) V71 VinP/N7 - (VinP/N7 - VinP/N8)*(30.4R/38.4R)
Va8 VinP/N5 V72 VinP/N7 - (VinP/N7 - VinP/N8)*(32R/38.4R)
V29 VinP/N5 - (VinP/N5 - VinP/N6)*(1.5R/18R) V73 VinP/N7 - (VinP/N7 - VinP/N8)*(33.6R/38.4R)
V30 VinP/N5 - (VinP/N5 - VinP/N6)*(3R/18R) V74 VinP/N7 - (VinP/N7 - VinP/N8)*(35.2R/38.4R)
V31 VinP/N5 - (VinP/N5 - VinP/N6)*(4.5R/18R) V75 VinP/N7 - (VinP/N7 - VinP/N8)*(36.8R/38.4R)
V32 VinP/N5 - (VinP/N5 - VinP/N6)*(6R/18R) V76 VinP/N8
V33 VinP/N5 - (VinP/N5 - VinP/N6)*(7.5R/18R) v77 VinP/N8 - (VinP/N8 - VinP/N9)* (1.6R/38.4R)
V34 VinP/N5 - (VinP/N5 - VinP/N6)*(9R/18R) V78 VinP/N8 - (VinP/N8 - VinP/N9)* (3.2R/38.4R)
V35 VinP/N5 - (VinP/N5 - VinP/N6)*(10.5R/18R) V79 VinP/N8 - (VinP/N8 - VinP/N9)* (4.8R/38.4R)
V36 VinP/N5 - (VinP/N5 - VinP/N6)*(12R/18R) V80 VinP/N8 - (VinP/N8 - VinP/N9)* (6.4R/38.4R)
V37 VinP/N5 - (VinP/N5 - VinP/N6)*(13.5R/18R) V81 VinP/N8 - (VinP/N8 - VinP/N9)* (8R/38.4R)
V38 VinP/N5 - (VinP/N5 - VinP/N6)*(15R/18R) V82 VinP/N8 - (VinP/N8 - VinP/N9)* (9.6R/38.4R)
V39 VinP/N5 - (VinP/N5 - VinP/N6)*(16.5R/18R) V83 VinP/N8 - (VinP/N8 - VinP/N9)* (11.2R/38.4R)
V40 VinP/N6 V84 VinP/N8 - (VinP/N8 - VinP/N9)* (12.8R/38.4R)
A3 VinP/N6 - (VinP/N6 - VinP/N7)*(1.5R/18R) V85 VinP/N8 - (VinP/N8 - VinP/N9)* (14.4R/38.4R)
V42 VinP/N6 - (VinP/N6 - VinP/N7)*(3R/18R) V86 VinP/N8 - (VinP/N8 - VinP/N9)* (16R/38.4R)
V43 VinP/N6 - (VinP/N6 - VinP/N7*(4.5R/18R) V87 VinP/N8 - (VinP/N8 - VinP/N9)* (17.6R/38.4R)
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DATASHEET Vo1

G‘:?I/;;a:e Formula G";z}';z:e Formula
V88 VinP/N8 - (VinP/N8 - VinP/N9)* (19.2R/38.4R) V132 VinP/N10
V89 VinP/N8 - (VinP/N8 - VinP/N9)* (20.8R/38.4R) V133 VinP/N10 - (VinP/N10 - VinP/N11)*(1.6R/38.4R)
Voo VinP/N8 - (VinP/N8 - VinP/N9)* (22.4R/38.4R) V134 VinP/N10 - (VinP/N10 - VinP/N11)*(3.2R/38.4R)
Va1 VinP/N8 - (VinP/N8 - VinP/N9)* (24R/38.4R) V135 VinP/N10 - (VinP/N10 - VinP/N11)*(4.8R/38.4R)
Vo2 VinP/N8 - (VinP/N8 - VinP/N9)* (25.6R/38.4R) V136 VinP/N10 - (VinP/N10 - VinP/N11)*(6.4R/38.4R)
Va3 VinP/N8 - (VinP/N8 - VinP/N9)* (27.2R/38.4R) V137 VinP/N10 - (VinP/N10 - VinP/N11)*(8R/38.4R)
Vo4 VinP/N8 - (VinP/N8 - VinP/N9)* (28.8R/38.4R) V138 VinP/N10 - (VinP/N10 - VinP/N11)*(9.6R/38.4R)
V95 VinP/N8 - (VinP/N8 - VinP/N9)* (30.4R/38.4R) V139 VinP/N10 - (VinR/N10 < VinP/N11)*(11.2R/38.4R)
V96 VinP/N8 - (VinP/N8 - VinP/N9)* (32R/38.4R) V140 VinP/N10 - (VinP/N10 - VinP/N11)*(12.8R/38.4R)
V97 VinP/N8 - (VinP/N8 - VinP/N9)* (33.6R/38.4R) Vi41 VinP/N10 - (VinP/N10 - VinP/N11)*(14.4R/38.4R)
Vo8 VinP/N8 - (VinP/N8 - VinP/N9)* (35.2R/38.4R) V142 VinP/N10’- (VinP/N10 - VinP/N11)*(16R/38.4R)
V99 VinP/N8 - (VinP/N8 - VinP/N9)* (36.8R/38.4R) V143 VinP/N10- (VinP/N10 - VinP/N11)*(17.6R/38.4R)
V100 VinP/N9 V144 VinP/N10 -(VinP/N10 - VinP/N11)*(19.2R/38.4R)
V101 VinP/N9 - (VinP/N9 - VinP/N10)*(1.6R/51.2R) V145 VinP/N10 - (VinP/N10.- VinP/N11)*(20.8R/38.4R)
V102 VinP/N9 - (VinP/N9 - VinP/N10)*(3.2R/51.2R) V146 VinP/N10 - (VinP/N10--VinP/N11)*(22.4R/38.4R)
V103 VinP/N9 - (VinP/N9 - VinP/N10)*(4.8R/51.2R) V147 VinP/N10 - (VinP/N10 - VinP/N11)*(24R/38.4R)
V104 VinP/N9 - (VinP/N9 - VinP/N10)*(6.4R/51.2R) V148 VinP/N10 - (VinP/N10 - VinP/N11)*(25.6R/38.4R)
V105 VinP/N9 - (VinP/N9 - VinP/N10)*(8R/51.2R) V149 VinP/N10=(VinP/N10 - VinP/N11)*(27.2R/38.4R)
V106 VinP/N9 - (VinP/N9 - VinP/N10)*(9.6R/51.2R) V150 VinP/N10= (VinP/N10 - VinP/N11)*(28.8R/38.4R)
V107 VinP/N9 - (VinP/N9 - VinP/N10)*(11.2R/51.2R) V151 VinRP/N10 - (VinP/N10 - VinP/N11)*(30.4R/38.4R)
V108 VinP/N9 - (VinP/N9 - VinP/N10)*(12.8R/51.2R) V152 VinP/N10 - (VinP/N10 - VinP/N11)*(32R/38.4R)
V109 VinP/N9 - (VinP/N9 - VinP/N10)*(14.4R/51.2R) V153 VinP/N10 - (VinP/N10 - VinP/N11)*(33.6R/38.4R)
V110 VinP/N9 - (VinP/N9 - VinP/N10)*(16R/51:2R) V154 VinP/N10 - (VinP/N10 - VinP/N11)*(35.2R/38.4R)
\ARE| VinP/N9 - (VinP/N9 - VinP/N10)*(17.6R/51.2R) V155 VinP/N10 - (VinP/N10 - VinP/N11)*(36.8R/38.4R)
V112 VinP/N9 - (VinP/N9 - VinP/N10)*(19:2R/51.2R) V156 VinP/N11
V113 VinP/N9 - (VinP/N9 - VinP/N10)*(20.8R/51.2R) V157 VinP/N11 - (VinP/N11 - VinP/N12)*(1.6R/38.4R)
V114 VinP/N9 - (VinP/N9-- VinP/N10)*(22.4R/51.2R) V158 VinP/N11 - (VinP/N11 - VinP/N12)*(3.2R/38.4R)
V115 VinP/N9 - (VinP/N9 -.VinP/N10)*(24R/51.2R) V159 VinP/N11 - (VinP/N11 - VinP/N12)*(4.8R/38.4R)
V116 VinP/N9.-(VinP/N9.~ VinP/N10)*(25.6R/51.2R) V160 VinP/N11 - (VinP/N11 - VinP/N12)*(6.4R/38.4R)
V117 VinP/N9'- (VinP/N9 - VinP/N10)*(27.2R/51.2R) V161 VinP/N11 - (VinP/N11 - VinP/N12)*(8R/38.4R)
V118 VinP/N9 = (VinP/N9 - VinP/N10)*(28.8R/51.2R) V162 VinP/N11 - (VinP/N11 - VinP/N12)*(9.6R/38.4R)
V119 VinP/N9 - (VinP/N9 - VinP/N10)*(30.4R/51.2R) V163 VinP/N11 - (VinP/N11 - VinP/N12)*(11.2R/38.4R)
V120 VinP/N9 - (VinP/N9 - VinP/N10)*(32R/51.2R) V164 VinP/N11 - (VinP/N11 - VinP/N12)*(12.8R/38.4R)
Vi21 VinP/N9 - (VinP/N9 - VinP/N10)*(33.6R/51.2R) V165 VinP/N11 - (VinP/N11 - VinP/N12)*(14.4R/38.4R)
V122 VinP/N9 - (VinP/N9 - VinP/N10)*(35.2R/51.2R) V166 VinP/N11 - (VinP/N11 - VinP/N12)*(16R/38.4R)
V123 VinP/N9 - (VinP/N9 - VinP/N10)*(36.8R/51.2R) V167 VinP/N11 - (VinP/N11 - VinP/N12)*(17.6R/38.4R)
Vi24 VinP/N9 - (VinP/N9 - VinP/N10)*(38.4R/51.2R) V168 VinP/N11 - (VinP/N11 - VinP/N12)*(19.2R/38.4R)
V125 VinP/N9 - (VinP/N9 - VinP/N10)*(40R/51.2R) V169 VinP/N11 - (VinP/N11 - VinP/N12)*(20.8R/38.4R)
V126 VinP/N9 - (VinP/N9 - VinP/N10)*(41.6R/51.2R) V170 VinP/N11 - (VinP/N11 - VinP/N12)*(22.4R/38.4R)
V127 VinP/N9 - (VinP/N9 - VinP/N10)*(43.2R/51.2R) V171 VinP/N11 - (VinP/N11 - VinP/N12)*(24R/38.4R)
V128 VinP/N9 - (VinP/N9 - VinP/N10)*(44.8R/51.2R) V172 VinP/N11 - (VinP/N11 - VinP/N12)*(25.6R/38.4R)
V129 VinP/N9 - (VinP/N9 - VinP/N10)*(46.4R/51.2R) V173 VinP/N11 - (VinP/N11 - VinP/N12)*(27.2R/38.4R)
V130 VinP/N9 - (VinP/N9 - VinP/N10)*(48R/51.2R) V174 VinP/N11 - (VinP/N11 - VinP/N12)*(28.8R/38.4R)
V131 VinP/N9 - (VinP/N9 - VinP/N10)*( 49.6R/51.2R) V175 VinP/N11 - (VinP/N11 - VinP/N12)*(30.4R/38.4R)
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Grayscale Formula Grayscale Formula
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V176 VinP/N11 - (VinP/N11 - VinP/N12)*(32R/38.4R) V216 VinP/N14
V177 VinP/N11 - (VinP/N11 - VinP/N12)*(33.6R/38.4R) V217 VinP/N14 - (VinP/N14 - VinP/N15)*(1.5R/18R)
V178 VinP/N11 - (VinP/N11 - VinP/N12)*(35.2R/38.4R) V218 VinP/N14 - (VinP/N14 - VinP/N15)*(3R/18R)
V179 VinP/N11 - (VinP/N11 - VinP/N12)*(36.8R/38.4R) V219 VinP/N14 - (VinP/N14 - VinP/N15*(4.5R/18R)
V180 VinP/N12 V220 VinP/N14 - (VinP/N14 - VinP/N15)*(6R/18R)
V181 VinP/N12 - (VinP/N12 - VinP/N13)*(1.6R/38.4R) V221 VinP/N14 - (VinP/N14 - VinP/N15)*(7.5R/18R)
V182 VinP/N12 - (VinP/N12 - VinP/N13)*(3.2R/38.4R) V222 VinP/N14 - (VinP/N14 - VinP/N15)*(9R/18R)
V183 VinP/N12 - (VinP/N12 - VinP/N13)*(4.8R/38.4R) V223 VinP/N14 - (VinP/N14 - VinP/N15)*(10.5R/18R)
V184 VinP/N12 - (VinP/N12 - VinP/N13)*(6.4R/38.4R) V224 VinP/N14 - (VinP/N14 - VinP/N15)*(12R/18R)
V185 VinP/N12 - (VinP/N12 - VinP/N13)*(8R/38.4R) V225 VinP/N14 - (VinP/N14 - VinP/N15)*(13.5R/18R)
V186 VinP/N12 - (VinP/N12 - VinP/N13)*(9.6R/38.4R) V226 VinP/N14 - (VinP/N14 -VinP/N15)*(15R/18R)
V187 VinP/N12 - (VinP/N12 - VinP/N13)*(11.2R/38.4R) V227 VinP/N14 - (VinP/N14 <VinP/N15)*(16.5R/18R)
V188 VinP/N12 - (VinP/N12 - VinP/N13)*(12.8R/38.4R) V228 VinP/N15
V189 VinP/N12 - (VinP/N12 - VinP/N13)*(14.4R/38.4R) V229 VinP/N15 - (VinP/N15- VinP/N16)*(1.5R/12R)
V190 VinP/N12 - (VinP/N12 - VinP/N13)*(16R/38.4R) V230 VinP/N15 - (VinP/N15-VinP/N16)*(3R/12R)
V191 VinP/N12 - (VinP/N12 - VinP/N13)*(17.6R/38.4R) V231 VinP/N15/- (VinP/N15 - VinP/N16)*(4.5R/12R)
V192 VinP/N12 - (VinP/N12 - VinP/N13)*(19.2R/38.4R) V232 VinP/N15- (VinP/N15 - VinP/N16)*(6R/12R)
V193 VinP/N12 - (VinP/N12 - VinP/N13)*(20.8R/38.4R) V233 VinP/N15.- (VinP/N15 - VinP/N16)*(7.5R/12R)
V194 VinP/N12 - (VinP/N12 - VinP/N13)*(22.4R/38.4R) V234 VinP/N15,- (VinP/N15 - VinP/N16)*(9R/12R)
V195 VinP/N12 - (VinP/N12 - VinP/N13)*(24R/38.4R) V235 VinP/N15 - (VinP/N15¢- VinP/N16)*(10.5R/12R)
V196 VinP/N12 - (VinP/N12 - VinP/N13)*(25.6R/38.4R) V236 VinP/N16
V197 VinP/N12 - (VinP/N12 - VinP/N13)*(27.2R/38.4R) V237 VinP/N16 - (VinP/N16--.VinP/N17)*(1.5R/10.5R)
V198 VinP/N12 - (VinP/N12 - VinP/N13)*(28.8R/38.4R) V238 VinP/N16 - (VinP/N16 - VinP/N17)*(3R10.5R)
V199 VinP/N12 - (VinP/N12 - VinP/N13)*(30.4R/38.4R) V239 VinP/N16 - (VinP/N16 - VinP/N17)*(4.5R/10.5R)
V200 VinP/N12 - (VinP/N12 - VinP/N13)*(32R/38.4R) V240 VinP/N16.- (VinP/N16 - VinP/N17)*(6R/10.5R)
V201 VinP/N12 - (VinP/N12 - VinP/N13)*(33.6R/38.4R) V241 VinP/N16 - (VinP/N16 - VinP/N17)*(7.5R/10.5R)
V202 VinP/N12 - (VinP/N12 - VinP/N13)*(35.2R/38.4R) V242 VinP/N16 - (VinP/N16 - VinP/N17)*(9R/10.5R)
V203 VinP/N12 - (VinP/N12 - VinP/N13)*(36.8R/38.4R) V243 VinP/N17
V204 VinP/N13 V244 VinP/N17 - (VinP/N17 - VinP/N18)*(4R/16R)
V205 VinP/N13 - (VinP/N13 - VinP/N14)*(1.5R/18R) V245 VinP/N17 - (VinP/N17 - VinP/N18)*(8R/16R)
V206 VinP/N13 - (VinP/N13 - VinP/N14)*(3R/18R) V246 VinP/N17 - (VinP/N17 - VinP/N18)*(12R/16R)
V207 VinP/N13 - (VinP/N13 - VinP/N14)*(4.5R/18R) V247 VinP/N18
V208 VinP/N13 - (VinP/N13 - VinP/N14)*(6R/18R) V248 VinP/N18 - (VinP/N18 - VinP/N19)*(4R/16R)
V209 VinP/N13 - (VinP/N13 - VinP/N14)*(7.5R/18R) V249 VinP/N18 - (VinP/N18 - VinP/N19)*(8R/16R)
V210 VinP/N13 - (VinP/N13 - VinP/N14)*(9R/18R) V250 VinP/N18 - (VinP/N18 - VinP/N19)*(12R/16R)
V211 VinP/N13 - (VinP/N13 -VinP/N14)*(10.5R/18R) V251 VinP/N19
V212 VinP/N13 - (VinP/N13 <VinP/N14)*(12R/18R) V252 VinP/N19 - (VinP/N19 - VinP/N20)*(4R/16R)
V213 VinP/N13 - (VinP/N13 - VinP/N14)*(13.5R/18R) V253 VinP/N19 - (VinP/N19 - VinP/N20)*(8R/16R)
V214 VinP/N13 - (VinP/N13.- VinP/N14)*(15R/18R) V254 VinP/N19 - (VinP/N19 - VinP/N20)*(12R/16R)
V215 VinP/N13 - (VinP/N13.-VinP/N14)*(16.5R/18R) V255 VinP/N20

Table 5:48: Calculation Formula.of 256-Grayscale Voltage (Positive/Negative Polarity)
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5.7.2 Gray voltage generator for digital gamma correction

The HX8379-C digital gamma correction can reach the independent gamma curve of RGB.
HX8379-C utilizes DGC_LUT (Digital Gamma Correction Look-up Table) to change input data
from 8-bit into 10-bit and sends 10-bit data to Dithering circuit, and then drive Source Driver
via Dithering circuit. The following of the block diagram of the function.

x
o -
8 o
? e
g g
0] E
R,G,B 3

| Display data of R Gamma Di . Source | Gray-scale of R

74 ; 74 itherin : 3
3 correction 10 9 8 Driver

(LUT) o)
3 s
8 @
3 1
P~ 15}
© c
o] E
3

| Display data of G ? "|'Gray-scale of G
o
2 6
3 Gamma 8
g register o
(0] g

| Display data of B | Gray-scale of B

Figure 5.19: Block Diagram of Digital Gamma Correction

The HX8379-C builds one 126-bytes'DGC_LUT (Digital Gamma Correction Look-Up
Table) to transfer every display data of Dithering circuit input and setting by DGC_LUT
register in CMD RC1h.
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By setting the independent R/G/B 33 sets of DGC_LUT[9:0], the corresponding
source data can be extended to 1023 levels.

DGC_LUTI9:0] (10-bit)

Default Output Grayscale

. . Default . - Default Voltage (8-bit
DGC_LUT[9:2] (8-bit) |'\» 8| DGC_LUT[1:0] (2-bit) | '\~ 8t ge (8-bit)
R00 / GO0 /B00_[9:2] | 00h | ROO /GO0 /B00 [1:0] | Oh data_000
RO1 /GO1 /B01 [9:2] | 08h | RO1 /GO1 /BO1 [1:0] | Oh data-008
R02 /GO02 /B02 [9:2] | 10h | R02 /G02 /B02 [1:0] | Oh data 016
R0O3 /GO03 /B03 [9:2] | 18h | R03 /G03 /B03 [1:0] | Oh data 024
RO4 /GO4 /B04 [9:2] | 20h | RO4 /GO4 /B04 [1:0] | Oh data) 032
RO5 /GO5 /B05 [9:2] | 28h | RO5 /GO5 /B05 [1:0] | Oh data’ 040
R06 / GO6 /B06_[9:2] | 30h | R06 /GO6 /B06 [1:0] | Oh data_048
R07 /GO7 /B07 [9:2] | 38h | RO7 /GO7 /B07 [1:0] | Oh data_056
R0O8 /GO08 /B08 [9:2] | 40h | R08 /GOS8 /B08 [1:0] | Oh data_064
R09 /GO09 /B09 [9:2] | 48h | R09 /GO9 /B09 [1:0] | 0h data_072
R10 /G10 /B10 [9:2] | 50h | R10 /G10 /B10 _[1:0] ] - 0h data_080
R11 /G11 /B11 [9:2] | 58h | R11 /G11 /B11 [1:0].] . 0h data_088
R12 /G12 /B12 [9:2] | 60h | R12 /G12 /B12.(1:0]. |- 0Oh data. 096
R13 /G13 /B13 [9:2] | 68h | R13 /G13 /BI3.[1:0]-] 0Oh data 104
R14 /G14 /B14 [9:2] | 70h | R14 /G14 /B14.[1:0]/ Oh data 112
R15 /G15 /B15 [9:2] | 78h | R15 /G15 /B15.[1:0] | Oh data_120
R16 /G16 /B16 [9:2] | 80h | R16 /G16 /B16.[1:0] |~ 0h data_128
R17 /G17 /B17 [9:2] | 88h | R17 /G17 /B17 [1:0] | | Oh data_136
R18 /G18 /B18 [9:2] | 90h | R18./G18 /B18 [1:0] |. -Oh data_144
R19 /G19 /B19 [9:2] | 98h |/R19 /G19/B19 [1:0] | Oh data_152
R20 /G20 /B20 [9:2] | AOh |.R20 /G20 /B20 [1:0] | Oh data_160
R21 /G21 /B21 [9:2] | A8h | R21./G21 /B21.[1:0l.] Oh data_168
R22 /G22 /B22 [9:2] | BOh| | R22 /G22./B22 [1:0] | Oh data_176
R23 /G23 /B23 [9:2] | B8h |-R23 /G23./B23.[1:0] | Oh data_184
R24 / G24 /B24 [9:2] .| COh || R24 /G24./B24 [1:0] | Oh data_192
R25 / G25 /B25 [9:2]1],/C8n | R25 /G25./B25 [1:0] | Oh data_200
R26 / G26 /B26_[9:2]. | DOh | R26./ G26 /B26 _[1:0] | Oh data_208
R27 /G27 /B27 [9:2]. ) D8h | Re7./G27 /B27 [1:0] | Oh data_216
R28 / G28./.B28.[9:9) | EOh |.R28 /G28 /B28 [1:0] | Oh data_224
R29 / G29 /B29.[9:2] | /E8h |.R29 /G29 /B29 [1:0] | Oh data_232
R30 /G30 /B30.(9:2] | Foh. | R30 /G30 /B30 [1:0] | Oh data_240
R31/G31 /B31 [9:2] | F8h.| R31 /G31 /B31 [1:0] | Oh data_248
R32 /G32./B32 [9:2] | FFh | R32 /G32 /B32 [1:0] | Oh data_255
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5.8 Characteristics of I/0

5.8.1 Output or bi-directional (I/O) pins

Output or

bi-directional pins

After power on

After hardware reset

After software reset

TE L High-Z (Inactive) High-Z (Inactive) High-Z (Inactive)
SDO High-Z (Inactive) High-Z (Inactive) High-Z (Inactive)
CABC PWM OUT Low Low Low
CABC LED ON Low Low Low
LED1 /LED2 High-Z (Inactive) High-Z (Inactive) High=Z (Inactive)

Table 5.50: Characteristics of Output or Bi-directional (I/0) Pins

5.8.2 Input pins

. After After .
. During power | After power During power
Input pins on p?or::ess 0?1 hardware software off p?o?: ess
reset reset

RESX Setion.5.11 Input valid Input valid Input.valid Setion.5.11
CSX Input Invalid Input valid Input valid Input'valid Input Invalid
DCX Input Invalid Input valid Input.valid Input valid Input Invalid
SCL_I2C_SCL Input Invalid Input valid Input valid Input valid Input Invalid
DB[23:0] Input Invalid Input valid Input valid Input valid Input Invalid
SDI_I2C_SDA Input Invalid Inputvalid Input/valid Input valid Input Invalid
HS Input Invalid Input valid Input valid Input valid Input Invalid
VS Input Invalid Input.valid Input valid Input valid Input Invalid
PCLK Input Invalid Input valid Input valid Input valid Input Invalid
DE Input Invalid Input valid Input.valid Input valid Input Invalid
0OSC Input Invalid Input valid Input valid Input valid Input Invalid
IM[3:0] Input_Invalid Input valid Input valid Input valid Input Invalid

TEST[3:0] Low Low Low Low Low

Table 5.51: Characteristics of Input Pins
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5.9 GIP control signal

HX8379-C is a single chip solution for a WVGA GIP (Gate In Panel) type TFT LCD
display. There are many GIP/ASG type TFT panels that correspond to different GIP
timing. Therefore, the GIP setting must be setup to the correct GIP/ASG timing for the
normal display. The GIP timing adjustment is related to internal register.

The GIP control signals (CGOUTO_L/R ~ CGOUT15_L/R) are for panel used. The
assignment of each panel type is specified on the application note. Regarding the
GIP/ASG timing, please refer to HX8379-C application note.
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5.10 Sleep Out —command and self-diagnostic functions of the display module

5.10.1 Register loading detection

Sleep Out-command (See “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 “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 flowchart for this internal function is shown as below.

Power on sequence
Sleep In (10h) HW reset
SW reset
‘ v
Y
o Sleep Out Sleep In > . _
Mode Mode RDDSDR's D7=0
A y
Sleep Out (11h)

Y

Loads and Compares OTP and register
values

Are OTP and register
values the same

D7 inverted

A

Figure 5.20: Sleep Out Flowchart-Command and Self-diagnostic Functions
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5.10.2 Functionality detection

Sleep Out-command (See “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 still
meets functionality requirements (e.g. booster voltage levels, timings, etc.). If
functionality requirement is met, 1 bit will be inverted (=increased by 1), which is
defined in command “Read Display Self- Diagnostic Result (OFh)” (=RDDSDR) (The
used bit of this command is D6). If functionality requirement is not the same, this bit
(D6) is not inverted (=increased by 1). The flowchart for this internal function‘is shown

as below.
Power on sequence
Sleep In (10h) HW reset
SW reset
A
4 A
| Sleep Out Sleep In . _
» Mode Mode - RDDSDR's D6=0
A Y
Sleep Out (11h)

A

Checks timings, voltage levels and other
functionalities

Is functionality
requirement meet ?

D6 inverted

A

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 Customer’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 5.21: Sleep Out Flowchart Internal Function Detection

Himax Confidential -P.116-
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. Apr/'/, 2014



i ¥ .
S — — Himax

480RGBx864dots, TFT Mobile Single Chip Driver

DATASHEET V01
5.11 Power on/off sequence

VDD1, VDD2 and VDDS can be applied in any order. VDD1, VDD2 and VDDS3 can be
powered down in any order. During power off, if LCD is in the Sleep Out mode, VDD1
and VDD2 must be powered down by minimum 120msec after RESX has been
released. During power off, if LCD is in the Sleep In mode, VDD1, VDD2 and VDD3
can be powered down by minimum Omsec after RESX has been released. CSX can
be applied at any timing or can be permanently grounded. RESX has priority over
CSX. 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 RESX lineis:not held stable
by host during Power-On Sequence as defined in Sections 5:11.1.and 5.11.2, then it
will be necessary to apply a Hardware Reset (RESX) 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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5.11.1 Case 1: RESX line is held high or unstable by host at power on

If RESX line is held high or unstable by the host during power on, then a Hardware
Reset must be applied after both VDD1, VDD2 and VDD3 have been applied-
otherwise correct functionality is not guaranteed. There is no timing restriction upon

this hardware reset.

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

< [
- |

< [
- |

VDD1
_/ N

vDD2

VDD3 Time when the latter signal rises up to 90% of its typical value. Ex. When VDD2/VDD3
comes latter. This time is defined at the cross point of 90% of 2.5V/2.75V:

Time when the former signal falls down to 90% of its typical value..Ex. When VDD2/VDD3
falls earilier. This time is defined at the cross point of 90% 0f 2.5V/2.75V.

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

CSX HorlL > <

tRPWIRES= + no limit

- |

| {FPWIRES1= min 120ms

RESX

Power down in sleep out mode
(Power down in sleep out mode) tRPWIRES= + no limit
<l | -

- |

RESX
AN

(Power down in'sleepin mode) tFPWIRES2= minOns i

tFPWIRES1 is applied to RESX falling in the Sleep Out Mode
tFPWIRES2 is applied to RESX falling in the Sleep In Mode

Figure 5.22: Case 1: RESX Line is Held High or Unstable by Host at Power On
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5.11.2 Case 2: RESX line is held low by host at power on

If RESX line is held low (and stable) by the host during power on, then the RESX must
be held low for minimum 10usec after both VDD1, VDD2 and VDD3 have been

applied.
tRPW= +/- no limit tFPW= +/- no limit
- > ¢ >
VDD1
VDD2
VDD3 Time when the latter signal rises up to 90% of its typical value.
RN S «g-| Ex. When VDD2/VDD3 comes latter. ~—
This time is defined at the cross point of 90% of 2.5V/2.75V.

Time when the former signal falls down to 90% of its typical value. -
Ex. When VDD2/VDD3 falls earilier.
This time is defined at the cross point of 90% of 2.5V/2.75V.

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

CSX ot >< ><

tRPWIRES='min 10us

| {FPWIRES1= min 120ms
DN —— >
RESX {

(Power down in sleep out mode)

A
A

tRPWIRES= min 10us

A
Y

RESX N
(Power down in sleepin mode) tFPWIRES2= min Ons_ :

Lt}

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

Figure 5.23: Case 2: RESX Line is Held Low by Host at Power On
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5.12 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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The general block diagram of the CABC and the brightness control is illustrated

below:

External VSYNC, HSYNC,

ENABLE, PCLK
(DPI interface)

Display Control
- Signal Generator

Display Data
Image data - ngeyrator
Display Data C[:0= ‘00: > cfff
P! Contents Analysis | Cl1:0]= 0T, 10},
‘11 > on
CABC Gain / Duty ®
CABC Block A
DBV[7:0] (R52h)
(BL=0) - ] ¥
PWM_CLK . Brightness Control
(FoscD) -1 PWM Clock Devider - Block

>

CABC[1:0] (R55h)
SAVEPOWER[6:0] (RC9h)
DBG0~8[6:0] (RCAh)

SEL. PWMCLK[2:0] DBV[7:0] (R51h)
(RC9h) BCTRL, BL(R53h)
CMBI[7:0](R5Eh)

INVPLUS
SEL_BLDUTY
PWM_PERIOD
(RC9h)

Figure 5.24: CABC Block Diagram
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The HX8379-C can support two module architectures for CABC operation. The BL bit
setting of R53h can be used to select used display module architecture. White LED
driver circuit for display backlight is located on the main PWB, not in the display

module both in architecture | and II.

e Architecture |

Main PWB

Display
interface

Display module

e Architecture |l

Main PWB

CABC_PWM_
ouT

Power
lines

Display
interface

LCD Panel

LEDs

Display module

Power

lines
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VBAT
LEDs

1. BL="1"0of R53h

1. BL="0" of R53h

2. LED backlight brightness for the
display.is controlled by external
output “BC”

2. LED backlight brightness data
for the display is read DBV[7:0]

bits of R52h

3. Read commands R52h should
be synchronized with VSYNC

Figure 5.25: Module Architecture
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5.13.2 CABC block

There are DBG0~8[6:0] register bits in CABC block to define the “CABC gain”/ “CABC
duty” table. Every DBGx[6:0] has 33 gain/duty value settings.

After one-frame display data content analysis, LSI will generate one CABC gain /
CABC duty value calculated from DBGO0~8[6:0] register bits setting (by using
interpolated method) for display data generating and for backlight PWM pulse
generating.

Please note that the CABC gain / CABC duty value calculated by the LSl is one of the
33 gain/duty value setting in DBGx[6:0].

Please note that : Duty ( valid level period (LED on) / one complete period)=1/ gain.

DBQ)
A

Gain curve

DBGl1

\B(;‘Z
YBCG
DBG#

Gain
< k DBGS
SAVEPDWER T DBG6
DBG/
G8
»
0 32 64 96 128 160 192 224 256

One frame display-data
content analysis

Figure 5.26: CABC Gain / CABC Duty Generation

For power saving of backlight module, there are SAVEPOWER][6:0] bits to define the
“minimum.gain”/ “maximum duty” of CABC block output. If the CABC gain / duty after
one-frame” display data contents analysis is smaller(gain) / larger(duty) than
SAVEPOWER]6:0] bits setting, the CABC block will output CABC gain / duty equal to
SAVEPOWER][6:0] and ignore the result of display data contents analysis.
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5.13.3 Brightness control block

There is an external output signal from brightness block, CABC_PWM_OUT, to
control the LED driver IC in order to control display brightness.

There are resister bits, DBV[7:0] of R51h, for display brightness of manual brightness
setting. The CABC_PWM_OUT duty is calculated as (DBV[7:0]) / 255 x CABC duty
(generated after one-frame display data content analysis).

For ex: CABC_PWM_OUT period = 2.95 ms, and DBV[7:0](R51h) = ‘228pec’ and
CABC duty is 74%. Then CABC_PWM_OUT duty= (228) / 255 x.74.42% = 66.54%.
Correspond to the CABC_PWM_OUT period = 2.95 ms, <the “high-level of
CABC_PWM_OUT (high effective) = 1.96ms, and the low-level.of CABC_PWM_OUT

= 0.99ms.

One Period (tpw)

CABC demnmemennss . T i et N
PUM_OUT 4 5 Brighiness
(INVPLUS="1") '
------------ s —y -=-- OFF
A A J
Y Y Y Y
Duty = 0% Duty = 100% Duty’= 33% Duty = 66.75%
OFF Maximum
Figure 5.27: CABC_PWM_OUT Output Duty
Symbol Parameter Min. Max. Unit Description
tpw Pulse width 0.0333 8.33 ms -

Table 5.52: CABC Timing Table

Note: (1) The signalrise.and fall times (tf; tr) are stipulated to be equal to or less than 15ns.
(2) Thepulse width range by setting. CABC related registers is located between 0.0333ms to 8.33ms.

When Architecture Il module is used (BL=0’) with the example below, the
CABC_PWM_OUT is always output low and the DBV[7:0](R51h) will be read a value
as 169pec ((169) / 255 = 66.27%).
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5.13.4 Minimum brightness setting of CABC function

CABC function is automatically reduced backlight brightness based on image
contents. In the case of the combination with the CABC or manual brightness setting,
display brightness is too dark. It must affect to image quality degradation. CABC
minimum brightness setting (CMBJ[7:0] bits of R5Eh) is to avoid too much brightness
reduction.

When CABC is active, CABC can not reduce the display brightness to less than
CABC minimum brightness setting. Image processing function is worked as normal,
even if the brightness can not be changed.

This function does not affect manual brightness setting. Manual brighthess can be set
the display brightness to less than CABC minimum brightness. Smooth transition and
dimming function can be worked as normal.

When display brightness is turned off (BCTRL='0’"of R53h), CABC minimum
brightness setting is ignored. “CMB[7:0], Read CABC minimum brightness
(R5Fh)* always read the setting value of “CMBJ[7:0], Write CABC minimum brightness
(R5Eh)”
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5.14 OTP programming

5.14.1 OTP table

DATASHEET Vo1

OTP_INDEX
(AEx) | CMD_REG |  B7 B6 B5 B4 B3 B2 B1 BO
00 Cc3 ID1_1[7:0]
01 C3 ID2_1[7:0]
02 C3 ID3_1[7:0]
03 Cc3 ID4_1[7:0]
04 c3 ID1_2[7:0]
05 C3 ID2_2[7:0]
06 C3 ID3_2[7:0]
07 Cc3 ID4 2[7.0]
08 c3 ID1_3[7:0]
09 C3 ID2_3[7:0]
0A C3 ID3 3[7:0]
0B C3 ID4 3[7.0]
NVALIDI[NVALID_I[NVALID_|
0C c3 D1 D2 D3 - < - - -
0D B6 VCMC_FA[7:0]
OE B6 VCMC_B1[7:0]
OF B6 VCMC_F2[7:0]
10 B6 VCMC_B2[7:0]
11 B6 VCMC_F3[7:0]
12 B6 VCMC_B3[7:0]
i3 56 ] [ VCMC_B [VCMC_B| VCMC_B|VCMC_B| VCMC_B | VCMC_B
38 38 28 28 18 18
» o |NVALIDL|NVALID_|NVALID_| ] ] ] ]
veMci | vemc2 | vemes
s oo |WALD_| ] ] SS_ | Gs_ | REV. | BGR.
PANEL PANEL | PANEL | PANEL | PANEL

Note: (1) The default value of OTP.memory bits are all*“1".

(2) NVALID bit decide the OTP reload Enable/Disable, the default value is “1”. If the own OTP area of

NVALID bit had been.programmed, the NVALID bit will be changed to “0” automatically and execute the OTP

reload.

(3) There are.some conditions that'HX8379-C'can reload OTP.

a. Hardware reset.
b. Software.reset.

c. SLPOUT command.
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5.14.2 OTP programming flow

<Step1>

<Step2>

<Step3>

<Step4>

<Step5>

<Step6>

<Step7>

<Step8>

<Step9>

<Step10>

<Step11>

<Step12>

<Step13>

( OTP Program Flow )

H/W Reset
+

SLPOUT

Y

Set 0xB9h=0xFFh, 0x83h, 0x79h to
access extension commands

'

Write optimized OTP value
(need to programmed value)

v

Using External power 8.25V to OTP_PWR
or
Set INTVPP_EN=1(using internal power)

v

Wait 100ms for OTP_PWR power stable.

Y

Set CMD 0xBBh
OTP_KEY0[7:0] = 0xAAh
OTP_KEY1[7:0] = 0x55h

'

Set OTP index

A

DATASHEET Vo1

OTP_KEYO[7:0]
OTP_KEY1[7:0]

Description

Note

OTP_KEYQ[7:0] = 0OxAAh
OTP_KEY1[7:0] = 0x55h

Enter OTP program
mode

OTP_KEYQ[7:0] = 0x00h
OTP_KEY1[7:0] = 0x00h

Leave OTP program
mode

Other value

Invalid

1. If HX8379-C operate
on.OTP program mode,
then'keep on OTP
program mode.

2. 1f' HX8379-C operate
on non-OTP program
mode, then keep on
non-OTP program mode.

'

Set OTP mask

Y

OTP_PROG=1

Y

Delay 5ms

Program another OTP index

Set CMD 0xBBh
OTP_KEYO0[7:0] = 0x00h
OTP_KEY1[7:0] = 0x00h

!

Remove OTP_PWR power

!

Wait Sus

!

END

c

D

Yes

Figure 5.28: OTP Programming Sequence
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5.14.3 Programming sequence

Step External Power OTP Program Sequence

1 Power on and reset the module.

2 SLPOUT and set 0xB9h = 0xFFh, 0x83h, 0x79h to access the extension commands.

3 Write optimized values to related registers.

4 Using the external power 8.25V to OTP_PWR.

5 Wait 100ms for OTP_PWR power stable.

6 Set CMD RBBh: OTP_KEYO0[7:0]=0xAAh and OTP_KEY1[7:0]=0x55h to enter OTP program mode.

7 Specify OTP_index, please refer to the OTP table.

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

9 Set OTP_PROG=1, Internal register begin write to OTP according to OTP_index.

10 Wait 5 ms"”’
Complete programming one parameter to OTP. If continue to programming other parameter, return to

11 step (7). Otherwise, Set CMD RBBh: OTP_KEY0[7:0]=0x00h and OTP “KEY1[7:0]=0x00h to leave OTP
program mode.

12 Remove the external power on OTP_PWR pin.

13 Wait 5us

Step Internal Power OTP Program Sequence

1 Power on and reset the module.

2 Set RB9h = 0xFFh, 0x83h, 0x79h to access the extension commands.

3 Set RB1h, the value should be same as initial.code setting

4 Set RD5h and RD6h PA 1" to PA 32" value to 0x18. Other.parameters are same as initial code setting.

5 Set INTVPP_EN=1 for OTP programming state for using internal-.power mode.

6 Set CMD R11h SLP OUT to boost VGH 1018.25V for internal QTP power

7 Wait 100ms for OTP_PWR power stable.

8 Write optimized values to related registers.

9 Set CMD RBBh: OTP_KEYO0[7:0]=0xAAh and OTP_KEY1[7:0]=0x55h to enter OTP program mode.

10 Specify OTP_index, please referto the OTP table.

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

12 Set OTP_PROG=1, Internal-register begin write to OTP according to OTP_index.

13 Wait 5 ms (Note 1)
Complete programming one parameter.to OTP. If continue to programming other parameter, return to

14 step (7). Otherwise;-Set CMD RBBh: OTP_KEYO0[7:0]=0x00h and OTP_KEY1[7:0]=0x00h to leave
OTP program-mode.

15 SetINTVPP EN=0 to.disable internal OTP_PWR.

16 Wait 5us

Note: (1) During the OTP programming process, it must be added 5ms delay time after setting OTP_PROG=1.

(2) During the OTP program on VCMC setting: VCMC(SET1), VCMC(SET2), VCMC(SET3), user just need to
specify'the OTP index ODh. All settings of SETVCOM will be programmed to VCMC(SET1), VCMC(SET2), and
VCMC(SETS3) automatically.

(3) During the OTP program on ID1~4 setting: ID1~4(SET1): 00h~03h, ID1~4(SET2): 04h~07h, and ID1~4(SET3):
08h~0Bh, user just need to specify the OTP index 00h. All settings of ID1~4 will be programmed to ID1~4(SET1),
ID1~4(SET2) and ID1~4(SET3) automatically.
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5.14.4 OTP programming example of VCOM setting VCMC

( Internal Power OTP Program Flow ) ( External Power OTP Program Flow >
I

v v

‘ H/W Reset ‘ ‘ H/W Reset ‘

v Y

Set extension commands

Set CMD 0xBgh sl
1st parameter OxFFh Set CMD 0x11h
2nd parameter 0x83h
3rd parameter 0x79h *
Set extension commands
Set Power command Set CMD 0xB9h
Set CMD 0xB1h 1st parameter OxFFh
(Same as initial code value, 2nd parameter 0x83h
to select power mode in the PCCS[1:0] ) 3rd parameter 0x79h
Set GIP command ¢

Set CMD 0xD5h and 0xD6h
(Set 1th PA to 32nd PA to value 0x18, others

S Write optimized VCOM value of Register
are same as initial code value)

Set CMD 0xB6h
1stparameter Ox##h(VCMC_F[7:0])
2nd parameter Ox##h(VCMC_B[7:0])
3rd parameterOx##h(VCMC_B[8],VCMC_F[8])

Set Internal power 8.25V to OTP_PWR and

delay 100ms
Set CMD 0xBBh, 6th parameter 0x10h
(BBh= 00h, 00h, 00h, 00h, 00h, 10h) ¢
SLPOUT, then VGH boost to 8.25V for Using External power 8.25V to OTP_PWR Y
OTP_PWR and delay 100ms
Set CMD 0x11h Delay 5ms
A/ TP KE\* ] h
Write optimized VCOM value of Register Set OTP_KEYO0[7:0] = OxAAh S gTP—KEY?[[;;g]]f%iggh
Set CMD 0xB6h OTP_KEY1[7:0] = 0x55h B o e
1st parameter Ox##h(VCMC_F[7:0]) - Set CMD 0xBBh 1st parameter 0x00h
2nd parameter Ox##h(VCMC_B[7:0]) 1st parameter 0xAAh 25 dpa ame f i
31 parameter0x##h(VCMC_B[8],VCMC_F[8]) 2nd parameter0x55h nd parameterox

Set OTP index 0x0Dh for VCMC Y Y
Set CMD 0xBBh .
1stparameter OxAAh Disable Internal Remove External
2nd parameter 0x55h power and delay Sus OTP_PWR power
3rd parameter 0x00h Set CMD 0xBBh and delay 5us
4ih parameter 0xODh 6tn parameter 0x00h

* T T
Set OTP_MASK ;
Set CMD 0xBBh

1stparameter 0XAAh

2nd parameter 0x55h Reset IC for OTP relaod
3rd parameter 0x00h

4th parameter 0xODh +

Set OTP_PROG=1 for programming action END
Set CMD 0xBBh

1st parameter OxAAh

2nd parameter 0x55h

3rd parameter 0x00h

4th parameter 0xODh

5th parameter 0x00h
6th parameter 0x11h(Internal Power)
6th parameter 0x01h(External Power)

I

Figure 5.29: OTP Programming Sequence Example 1
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5.14.5 OTP programming example of ID1, ID2, ID3 and ID4

C Internal Power OTP Program Flow ) < External Power OTP Program Flow >

v A/

‘ H/W Reset ‘ ‘ H/W Reset ‘ v
: ‘ Delay 5ms
Set extension commands
Set CMD 0xB9h

1st parameter OxFFh SLPOUT

2nd parameter 0x83h V

3rd ter 0x79h

e * Set OTP_KEYO0([7:0] = 0x00h

OTP_KEY1(7:0] = 0x00h
Set CMD 0xBBh

Set extension commands

Set CMD 0xBSh 1st parameter 0x00h

1st parameter OxFFh 2nd parameter0x00h
2nd parameter 0x83h

3rd parameter 0x79h l

Disable Internal

Set Power command
Set CMD 0xB1h
(Same as initial code value,
to select power mode in the PCCS[1:0] )

“—

Set GIP command +
Set CMD 0xD5h and 0xaD6h

(Set 1th PA to 32nd PA to value 0x18, others
are same as initial code value)

Set ID1, ID2, ID3 and I1D4 values
Set CMD 0xC3h

power and delay 5us
Set CMD 0xBBh

Remove External
OTP_PWR power

1st parameter Ox##h (ID1) 6th parameter 0x00h and delay 5us
Y
Set Internal power 8.25V to OTP_PWR and 2nd parameter Ox##h (ID2)
delay 100ms 3rd parameter Ox##h (ID3) i i
Set CMD 0xBBh, 6th parameter 0x10h 4t parameter Oxitith (ID4) -
(BBh= 00h, 00h, 00h, 00h, 00h, 10h) v {

SLPOUT, then VGH boost to 8.25V for Using External power 8.25V to OTP_PWR Reset IC for OTP relaod

OTP_PWR and delay 100ms

Set CMD 0x11h | +

Set OTP_KEYO0[7:0] = 0xAAh END
OTP_KEY1[7:0] = 0x55h

Set ID1, ID2, ID3 and 1D4 values
Set CMD 0xC3h

1st parameter Ox##h (ID1) Set CMD 0xBBh
2nd parameter Oxi##h (ID2) —»> 1st parameter OxAAh
3rd parameter Ox##h (ID3) 2nd parameter0x55h
4th parameter Ox##h (ID4)

v

Set OTP index 0x00h for 1D1/2/3/4[7:0]
Set CMD 0xBBh
1st parameter OXxAAh
2nd parameter 0x55h
3rd parameter 0x00h
4th parameter 0x00h

Set OTP_MASK
Set CMD 0xBBh
1st parameter OxAAh
2nd parameter 0x55h
3rd parameter 0x00h
4th parameter 0x00h

Set OTP_PROG=1 for programming action
Set CMD 0xBBh

1st parameter OxAAh
2nd parameter 0x55h
3rd parameter 0x00h
4th parameter 0x00h
5th parameter 0x00h

6th parameter Ox11h(Internal Power)

6th parameter 0x01h(External Power)

[
Figure 5.30: OTP Programming Sequence Example 2
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5.14.6 OTP read example of 0xODh (VCMC)

C OTP Read Flow )

+ Clear OTP_POR
Set CMD 0xBBh
H/W Reset + SLPOUT 1st parameter 0x00h
2nd parameter 0x00h
v 3rd parameter 0x00h
4th parameter 0xODh™0x13h
5th parameter 0x00h
6th parameter 0x00h

Delay 120 ms for OTP relaod
Set extension commands
e Gl Read OTP_DATA from BBh
1st parameter OxFFh
Set CMD 0xBBh

2nd parameter 0x83h

3rd parameter 0x79h L [P LS (T
2nd parameter 0x00h

3rd parameter 0x00h
Set OTP_INDEX(0x0D) for VCMC setting 4th parameter 0x0Dh™0x13h
Set CMD 0xBBh 5th parameter Ox##h (OTP data)
1st parameter 0x00h
2nd parameter 0x00h
3rd parameter 0x00h
4th parameter 0xODh™~0x13h +

Read OTP_DATA YES

Comparing the related register
If Ox##=0xFF

Set OTP_POR
Set CMD 0xBBh
1st parameter 0x00h
2nd parameter 0x00h
3rd parameter 0x00h
4th parameter 0xODh™0x13h
5th parameter 0x00h
6th parameter 0x80h
L

OTP not Program

OTP Programmed

Figure 5.31: OTP Read Sequence of Index 0x0Dh
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6. Command

6.1 Command list

6.1.1 Standard command

DATASHEET Vo1

(Hex) | Operation |5 |R? YR b7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Function Default
Code (Hex)
00 NOP 0 1 1 0 0 0 0 0 0 0 0 [No Operation -
01 SWRESET | 0 1 i 0 0 0 0 0 0 0 1 |Software Reset -
04 RDDIDIF 01 1 0 0 0 0 0 1 0 0 |Read Display _ 3
Identification. Information
1 i 1 X X X X X X X X |Dummy.read -
1 i 1 ID1[7:0] -
1 i 1 ID2[7:0] -
1 i 1 ID3[7:0] -
o5 | RONUMPE 1 0 | 1 | 1] 0 0 0 0 0 1 0 1_-|Read:Number of DSI )
Parity Error
1 1 1 X X X X X X X X’ ADummy read -
1 1 1 P[7:0] -
06 RDRED 0 1 i 0 0 0 0 0 1 1 0~ |Read Red Colour -
1 1 1 X X X X X X X X |Dummy read -
1 i 1] R7 | R6 [R5 | R4 [ R3] R2| R1 [ RO |xx -
07 RDGREEN | 0 1 1 0 0 0 0 0 1 1 1 |Read Green Colour -
1 1 1 X X X X X X X X |Dummy read -
1 1 1 |1G7 | G6| G5 | G4 |.G3 [\G2 | GI" | GO Ixx -
08 RDBLUE 0 1 1 0 0 0 0 1 0 0 0 < JRead Blue Colour -
1 1 1 X X X X X X X X/ |Dummy read -
1 i 1| B7 | B6 [-B5 |\B4 [B3 | B2 | B1{.BO" |xx -
09 RDDST 0 1 1 0 0 0 0 1 0 0 1 JRead display status -
1 1 1 XX XX [nxx XX | XX XX [ X% xx |Dummy read -
1 1 1 D[31:24] -
1 1 1 D[23:16] -
1 i 1 D[15:8] -
1 i 1 D[7:0] -
0A RDDPM 0 1 1 0 0 0 0 1 0 1 0 |Read display power )
mode
1 1 1 X X X X X X X X |Dummy read -
1 i 11 D7 | D6 | D5 )| D4 [ D3 | D2 | D1 | DO -
0B RDDhﬂADCT 0| 1 1 0 0 0 0 1 0 1 1 |Read display MADCTL )
1 1 1 X X X X X X X X |Dummy read -
1 1 1 | D7 | b6 | D5 | D4 [ D3 | D2 | D1 | DO -
0C RDDCDOLMO 0 1 1 0 0 0 0 1 1 0 0 |Read display pixel format )
1 1 1 X X X X X X X X |Dummy read -
1 1 1 | D7 | D6 | D5 | D4 [ D3 | D2 | D1 | DO -
oD RDDIM 0 1 0 0 0 0 1 1 0 1 |Read display image )
mode
1 1 1 X X X X X X X X |Dummy read -
1 1 1 | D7 | D6 | D5 | D4 [ D3 | D2 | D1 | DO -
OE RDDSM 0 1 i 0 0 0 0 1 1 1 0 |JRead display signal mode -
1 1 1 X X X X X X X X |Dummy read -
1 i 1| D7 | D6 [ D5 | D4 [ D3 | D2 | D1 | DO -
OF RDDSDR 0 1 1 0 0 0 0 1 1 1 1 |Read display )
self-diagnostic result
1 1 1 X X X X X X X X |Dummy read -
1] 1| 1]|D7|D6|D5| D4 | D3| D2| D1 | DO | bit0 for checksums )
function
10 SLPIN 0| 1 1 0 0 0 1 0 0 0 0 |Sleep In -
11 SLPOUT 0 | 1 1t 0 0 0 1 0 0 0 1 |Sleep Out -
13 NORON 0 1 i 0 0 0 1 0 0 1 1 |Normal display mode on -
20 INVOFF 0 1 1t 0 0 1 0 0 0 0 0 |Display inversion off -
21 INVON 0 1 1t 0 0 1 0 0 0 0 1 |Display inversion on -
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22 ALLPOFF | 0 | 1 1 0 0 1 0 0 0 1 0 |All pixel off (black) -
23 ALLPON 0| 1 1 0 0 1 0 0 0 1 1 JAll pixel on (white) -
26 GAMSET 0 1 1 0 0 1 0 0 1 1 0 JGamma set -
1 1 1t |GC7|GC6|GC5|GC4[GC3|GC2|GC1|GCO -
28 DISPOFF | 0 | 1 1 0 0 1 0 1 0 0 0 |Display off -
29 DISPON 0| 1 1 0 0 1 0 1 0 0 1 ]Display on -
34 TEOFF 0 1 1 0 0 1 1 0 1 0 0 [Tearing Effect Line OFF -
35 TEON 0 1 i 0 0 1 1 0 1 0 1 |Tearing Effect Line ON -
1 1 1 X X X X X X X M -
36 MADCTL 0 1 1 0 0 1 1 0 1 1 0 [Memory Access Control -
1 1 t | B7 | B6|[B5| B4 | B3| B2]| B1 | B0 -
38 IDMOFF 0 1 1 0 0 1 1 1 0 0 0 |ldle mode off -
39 IDMON 0 1 i 0 0 1 1 1 0 0 1 |ldle mode on -
3A coLmoD | 0 | 1 1 0 0 1 1 1 0 1 0 |- -
1 1 1 X | D6 | D5 | D4 | X | D2 | D1 | DO |- -
44 TESL 0| 1 1 0 1 0 0 0 1 0 0 |TESL -
1 1 1 TELINE[15:8](8'b0) -
1 1 1 TELINE[7:0](8'b0) -
45 | GETSCAN | 0 1 1 1 11 O 1 0 0 0 1 0 1 |Reture the current )
scanline SLN[15:0]
1 1 1 SLN[15:8] -
1 1 1 SLN[7:0] -
4F DSTBON 0 1 1 0 1 0 0 1 1 1 1. |Deep Standby‘Mode On -
51 WRDISBV | 0 1 1 0 1 0 1 0 0 0 1 |Write Display. Brightness -
1 1 1 DBV[7:0] -
52 RDDISBV | 0 1 1 0 1 0 1 0 0 1 0 |Read Display Brightness B
Value
1 1 1 XX | xx | xx | xx 4 xx f.xx | xx_{=xx |Dummy read -
1 1 1 DBV[7:0] -
583 | WRCTRLD | 0 | 1 1 0 1 0 1 0 0 1 1 | |Write CTRL Display -
1 1 1 xx | xx A/ BCT| xx.{./DD | BL | xx._|["xx B
RL
54 | RDCTRLD | O (1 1 1| O 1 0 1 0 0 1 1 |Read Control Value B
Display
1 i 1 XX XX | XX XX | xx /] xx| [ xx xx |Dummy read -
1 1 1 0 0 |[BCT| 0 |.DD{.BL| O 0 i}
RL
55 WRCABC | 0 1 1 0 1 0 1 0 1 0 1 |Write Adaptive B
Brightness Control
1 1 1 0 0 0 0 0 0 | CABCI1:0] -
RDCABC 0 1 1 0 1 0 1 0 1 1 0 |Read Adaptive
56 Brightness Control -
Content
1 1 T4 XX | XX | XX | XX [ XX | XX | XX | XX |Dummy read -
1 i 1 0 0 0 0 0 0 C1 | CO -
5E WRCABCMBY]. 0 | 1 1 0 1 0 1 1 1 1 0 |Write CABC minimum i}
brightness
1 1 1t CMB[7:0] -
5F RDCABCMB| 0 | 1 1 0 1 0 1 1 1 1 1 JRead CABC minimum i}
brightness
1 i T XX | XX [ XX | XX [ XX | XX | XX | XX |Dummy read -
1 i 1 CMB[7:0] -
RDABCSDR| 0 1 1 0 1 1 0 1 0 0 0 |Read Automatic
68 Brightness Control -
Self-Diagnostic Result
1 1 1T P XX | XX [ XX | XX [ XX | XX [ XX | XX -
1 1 1 D[7:6] 0 0 0 0 0 0 -
A1 Read DDB | 0 1 1 1 0 1 0 0 0 0 1 |Read the DDB from the
start provided location. )
1 1 1T P XX | XX [ XX | XX [ XX | XX | XX | XX |Dummy read -
1 1 1 X X X X X X X X -
1 1 1 X X X X X X X X -
1 1 1 X X X X X X X X -
Read DDB_| 0 1 1 1 0 1 0 1 0 0 0 |Continue reading the
A8 continue DDB from the last read -
location.
1 1 1T ] XX | XX [ XX | XX [ XX | XX | XX | XX |Dummy read -
1 1 1 X X X X X X X X -
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1 1 1 X X X X X X X X -
1 1 1 X X X X X X X X -
AA RDFCS 0| 1 1 1 0 1 0 1 0 1 0 |Read first checksum -
1 1 1 X X X X X X X X |Dummy read -
1 1 1 J]R7 | R6 [R5 | R4 [ R3] R2]| R1 [ RO |xx -
AF RDCCS 0 1 1 1 0 1 0 1 1 1 1 |Read continus checksum -
1 1 1 X X X X X X X x |Dummy read -
1 1 1 JR7 | R6 [R5 | R4[ R3] R2]| R1 [ RO |xx -
DA RDID1 [ 1 1 1 0 1 1 0 1 0 |Read ID1 -
1 1 T XX | XX [ XX | XX [ XX | XX | XX | XX |Dummy read -
1 1 1 module’s manufacturer{7:0] -
DB RDID2 0|1 1 1 1 0 1 1 0 1 1 JRead ID2 -
1 1 T XX | XX [ XX | XX [ XX | XX | XX | XX |Dummy read -
1 1 1 LCD module/driver version [7:0] -
DC RDID3 0|1 1 1 1 0 1 1 1 0 0 |Read ID3 -
1 1 T XX | XX [ XX | XX [ XX | XX | XX | XX |Dummy.read -
1 1 i LCD module/driver 1D[7:0] -

Note: (1) Undefined commands are treated as NOP (00h) command.
(2) BOh to FFh are for factory use of display supplier.
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6.1.2 User define command and Internal command List Table

DATASHEET Vo1

User define command and internal command are available only by setting “SETEXTC”

command.
Index | Operation Parameter | Default
Hew | Code  |PSX| D7 D6 D5 D4 D3 D2 D1 DO T (Hex)
BO |SETAUTO| 0 1 0 1 1 0 0 0 0
1 AUTO_OPT[6:0] 1 (00h)
1 OSS%, 2 (00h)
1 - - - STB 3 (01h)
1 GON | DTE D[1:0] 4 (0Ch)
B1 SETgOWE 0 1 0 1 1 0 0 0 1
1 | pstB |APF EN|DD TU GASVC'TOPT["O AP[2:0] 1 (64h)
1 [PO87-E| vei Lbosiio) VRHP[4:0] 2 (10h)
1 - DT[1:0] VRHN[4:0] 3 (10h)
EN_VS
1 PCCS[1:0] P CLA BTP[4:0] 4 (2Eh)
MP
1 XDK[2:0] BTN[4:0 5 (2Eh)
EN_VS
1 XDKN[2:0] N_CLA - 6 (50h)
MP
1 VCLS[2:0] PMTU VDDDNS[2:0] 7 (Foh)
1 VGH_RATIO[1:0] VGHS[4:0] 8 (5Ch)
1 VGL_RATIO[1:0] VGLS[4:0 9 (5Ch)
1 [ENNVRE - - - 10 (80h)
EN_VGH
1 Eera VGH_REGS[4:0] - 11 (B8h)
EN_VGL
1 Eea VGL_REGS[4:0] - 12 (B8h)
CLK_OPT [CLK_OPT| CLK_O [ CLK_O
1 e 2 = | B CLK_OPT{ - 13 (F8h)
1 FS5[3:0] FS4[3:0] 14 (22h)
1 FS3[3:0] FS2[3:0] 15 (22h)
1 FS1[3:0] FS0[3:0] 16 (22h)
B2 | SETDISP| 0 1 0 IHE 0 o | 1 ] o
1| zzR | zZEO - NW[2:0] 1 (80h)
1 NL[7:0] 2 (44h)
1 BP [7:0] 3 (08h)
1 FP [7:0] 4 (03h)
vs_plus B
1 SAP[3:0] Yoo en| - - 7BYSPAS 5 (30h)
1 RTN[7:0] 6 (50h)
B3 |SETRGBIF| 0 1 0 [ 0 0 1 1
1 - DPICC[1:0] DPL [ HSPL | vsPL | EPL (01h)
B4 | SETCYC | 1 1 0 IHE 0 1 0 0
1 SPON[7:0] 1 (08h)
1 SPOFF[7:0] 2 (30h)
1 CON[7:0] 3 (08h)
1 COFF[7:0] 4 (28h)
1 CON1[7:0] 5 (05h)
1 COFF1[7:0] 6 (36h)
1 EQON1[7:0] 7 (04h)
1 EQON2[7:0] 8 (58h)
7 SON[7:0] 9 (08h)
1 SOFF[7:0] 10 (58h)
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DATASHEET Vo1
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SETVCOM
BS " orPxa) | © 1 0 1 1 0 1 1 0
1 VCMC_F[7:0] 1 (46h)
1 VCMC_BJ[7:0] 2 (46h)
VCMC_ | veMC
1 . - . . . 8 B8 | Fs 3 (0oh)
1 VCOM TIMES]2:0] . . = = = 4 (00h)
B7 | SETTE | © 1 0 1 1 0 1 1 1
1 - - TE_SEL[1:0] TEI[3:0] 1 (00h)
1 TEL SEL[1:0] e - TEP[10:8] 2 (00h)
1 TEP[7:0] 3 (00h)
B8 | SETGPO| 0 1 [ o | 1 ] A i 1 ] o | 1
1 GPO1SEL[3:0] GPOOSEL[3:0] 1 (00h)
1 GPO3SEL[3:0] GPO2SEL[3:0] 2 (00h)
B9 |SETEXTC| 0 1 [ o | 1 | 1 i ] o | o | 1
1 EXTCA[7:0] 1 (OOh)/ FFh
1 EXTC2[7:0] 2 (OOh)/83h
1 EXTC3[7:0] 3 (OOh)”gh
BB | SETOTP | 0 1 [ 0o | 1+ ] 1 | 1 | o/ v A
1 OTP_KEYO0[7:0] 1 (00h)
1 OTP_KEY1[7:0] 2 (00h)
1 OTP_MASK[7:0] 3 (00h)
1 OTP_INDEX[7:0] 4 (00h)
1 OTP_DATA[7:0] 5 (00h)
otp_pw|OTP_P | iNTvPP _ loTP.T|OTP PR
1 |oTP_POR E WRI:SE EN | OTP-PTMI1:0l1 =g or 4G 6 (ooh)
BD SETRBAN 0 1 1 1 1 0 0 0 1
BANK_INDEX
1 - - - - - - (0] 1 (0oh)
SETDGCL
ci UT 0 1 1 0 0 0 0 0 1
1 - - - - - - - | PES- [ Bank_o_1 | (oon)
1 0 0 0 0 R_GAMMAO[5:2] Bank 0 2 -
1 0 0 0 0 R_GAMMA1[5:2] Bank 0 3 -
1 0 0 0 R_GAMMAZ2[6:2 Bank 0 4 -
1 0 0 Bank_0_5 -
1 0 0 R_GAMMAA4[7:2 Bank 0 6 -
1 0 Bank 0 7 -
1 0 Bank 0 8 --
1 0 Bank 0 9 --
1 0 R_GAMMAS[8:2] Bank 0 10] --
1 0 R_GAMMA9[8:2] Bank 0 11 -
1 0 R_GAMMA10[8:2] Bank 0 12] --
1 0 R_GAMMA11[8:2] Bank 0 13] -
1 0 R_GAMMA12[8:2] Bank 0 14] --
1 0 R_GAMMA13[8:2 Bank 0 15] --
1 Bank 0 16 --
1 Bank 0 17] --
1 R_GAMMA16[9:2] Bank 0 18] --
1 R_GAMMA17[9:2] Bank 0 19] --
1 R_GAMMA18[9:2] Bank 0 20| --
1 R_GAMMA19[9:2 Bank_0_21 -
1 Bank 0 22| --
1 Bank 0 23 --
1 Bank 0 24] --
1 1 R_GAMMA23[8:2] Bank 0 25] --
1 1 R_GAMMA24[8:2] Bank 0 26] --
1 1 R_GAMMA25[8:2] Bank 0 27| --
1 1 R_GAMMA26[8:2 Bank 0 28] --
1 1 Bank 0 29] --
1 1 Bank 0 30 --
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DATASHEET Vo1

1 1 Bank 0 31 --
1 1 Bank 0 32 --
1 1 Bank 0 33 --
1 1 Bank 0 34 --
1 R_GAMMAQ[1:0] | R_GAMMA1[1:0] | R GAMMA2[1:0] [ R_GAMMAGSJ1:0] | Bank 0 _35 -
1 R_GAMMA4[1:0] | R_GAMMAS5[1:0] | R GAMMAG®6[1:0] [ R_GAMMA7[1:0] | Bank 0 36 -
1 R_GAMMAS[1:0] | R_GAMMA9[1:0] [R_GAMMA10[1:0] [R_GAMMA11[1:0] | Bank_0_37 -
1 | R_GAMMA12[1:0] | R_GAMMA13[1:0] | R_GAMMA14[1:0] | R_GAMMA15[1:0] ] Bank_0_38 -
1 | R_GAMMA16[1:0] | R_GAMMA17[1:0] | R_GAMMA18[1:0] | R_GAMMA19[1:0] ] Bank_0_39 -
1 | R_GAMMA20[1:0] | R_GAMMA21[1:0] | R_GAMMA22[1:0] | R_GAMMA23[1:0] | Bank_0_40 -
1 | R_GAMMA24[1:0] | R_GAMMA25[1:0] | R_GAMMA26[1:0] | R_GAMMA27[1:0] | Bank_0 41 -
1 | R_GAMMAZ238[1:0] | R_GAMMA29[1:0] | R_GAMMAS30[1:0] | R_GAMMAS31[1:0] ] Bank 0 42 -
1 |R GAMMA32[1:0]] - - - - - - Bank-0 43}. -
1 0 0 0 0 G_GAMMAQ[5:2] Bank .11 -
1 0 0 0 0 G_GAMMA1[5:2] Bank 12 -
1 0 0 0 G_GAMMAZ2[6:2 Bank-1_3 -
1 0 0 Bank 1 4 --
1 0 0 Bank 1 5| -
1 0 Bank 1 6 --
1 0 Bank 1 7 --
1 0 Bank 1 8 --
1 0 G_GAMMAB[8:2] Bank 1 9 -
1 0 G_GAMMA9[8:2] Bank 1 10 -
1 0 G_GAMMA10[8:2] Bank. 1, 11 -
1 0 G_GAMMA11[8:2] Bank 112 -
1 0 G_GAMMA12[8:2] Bank 1 13 -
1 0 G_GAMMA13[8:2 Bank 1 14 -
1 Bank 1 15 --
1 Bank 1 16 -
1 G_GAMMA16[9:2] Bank 1 17 -
1 G_GAMMA17[9:2] Bank 1 18 -
1 G_GAMMA18[9:2] Bank 1 19 -
1 G_GAMMA19[9:2 Bank 1 20 -
1 Bank 1 21 -
1 Bank 1 22 --
1 Bank 1 23 --
1 1 G_GAMMA23[8:2] Bank 1 24 -
1 1 G_GAMMA24[8:2] Bank 1 25 -
1 1 G_GAMMA25[8:2] Bank 1 26 -
1 1 G_GAMMA26(8:2 Bank 1 27 -
1 1 Bank 1 28 -
1 1 Bank 1 29 --
1 1 Bank 1 30 --
1 1 Bank 1 31 -
1 1 Bank 1 32 --
1 1 Bank_1 33 --
1 | G_GAMMAQ[1:0] | G_GAMMAI1[1:0] | G_GAMMA2[1:0] | G_GAMMA3[1:0] | Bank_1_34 -
1 | G_GAMMA4[1:0] | G_ GAMMAS5[1:0] | G GAMMA®G[1:0] | G. GAMMA7[1:0] | Bank_1_35 -
1 | G_GAMMASg[1:0] | G_GAMMA9[1:0] | G_GAMMA10[1:0] | G_ GAMMA11[1:0] ] Bank_1_36 -
1 | G_GAMMA12[1:0]| G_GAMMA13[1:0] | G_GAMMA14[1:0] | G_GAMMA15[1:0] ] Bank_1_37 -
1 | G_GAMMA16[1:0]| G_GAMMA17[1:0] | G_GAMMA18[1:0] | G_ GAMMA19[1:0] ] Bank_1_38 -
1 | G_GAMMA20[1:0]| G_GAMMA21[1:0] | G_GAMMA22[1:0] | G_GAMMA23[1:0] ] Bank_1_39 -
1 | G_GAMMA24[1:0]| G_GAMMA25[1:0] | G_GAMMA26[1:0] | G_ GAMMA27[1:0] ] Bank_1_40 -
1 | G_GAMMA28[1:0] | G_GAMMA29[1:0] | G_ GAMMAS0[1:0] | G_GAMMAS1[1:0] | Bank_1_41 -
1 |G_GAMMA32[1:0] - - - |- - |- Bank 1 42| --
1 0 0 0 0 B_GAMMAQ[5:2] Bank 2 1 -
1 0 0 0 0 B_GAMMA1[5:2] Bank 2 2 -
1 0 0 0 B _GAMMA2[6:2 Bank 2 3 -
1 0 0 Bank 2 4 --
1 0 0 B_GAMMAA4[7:2] Bank 2 5 -
1 0 Bank 2 6 -
1 0 Bank 2 7 --
1 0 Bank 2 8 -
1 0 B_GAMMAS8[8:2] Bank 2 9 -
1 0 B_GAMMA9[8:2] Bank 2 10 -
1 0 B_GAMMA10[8:2] Bank 2 11 -

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.137-
April, 2014



¥ HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

;‘% Himax

DATASHEET Vo1
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1 0 B_GAMMA11[8:2] Bank 2 12| --
1 0 B_GAMMA12[8:2] Bank 2 13] --
1 0 B_GAMMA13[8:2 Bank 2 14] -
1 Bank 2 15 --
1 Bank 2 16 --
1 B_GAMMA16[9:2] Bank 2 17] -
1 B_GAMMA17[9:2] Bank 2 18] --
1 B_GAMMA18[9:2] Bank 2 19] -
1 B_GAMMA19[9:2 Bank 2 20| --
1 Bank_2_21 -
1 Bank_2 22| -
1 Bank 2 23 --
1 1 B_GAMMA23[8:2] Bank-2 24| -
1 1 B_GAMMA24[8:2] Bank 2 25| --
1 1 B_GAMMA25[8:2] Bank 2 26] -
1 1 B_GAMMA26[8:2 Bank-2 27| --
1 1 Bank 2 28] -
1 1 Bank 2 29] -
1 1 Bank 2 30 --
1 1 Bank_2_31 -
1 1 Bank 2 32 --
1 1 Bank 2 33] -
1 | B_.GAMMAOQ[1:0] | B_GAMMA1[1:0] | B_GAMMAZ2[1:0] | B_GAMMA3[1:0] | Bank 2 34| -
1 | B_.GAMMA4[1:0] | B_GAMMAS5[1:0] | B_GAMMAS6[1:0] | B_GAMMA7[1:0] |Bank. 2 35| -
1 | B_GAMMAS[1:0] | B_.GAMMA9][1:0] [ B_GAMMA10[1:0] | B_GAMMA11[1:0] | Bank' 2 36] -
1 | B_GAMMA12[1:0] | B GAMMA13[1:0] | B_GAMMA14[1:0] | B GAMMA15[1:0] | Bank 2 37| -
1 | B_GAMMA16[1:0] | B_GAMMA17[1:0] [ B_GAMMA18[1:0] | B_GAMMA19[1:0] | Bank 2 38] -
1 | B_.GAMMA20[1:0] | B_GAMMA21[1:0] | B_GAMMA22[1:0] | B_GAMMA23[1:0] | Bank 2 39| -
1 | B_GAMMA24[1:0] | B_GAMMA25[1:0] [ B_GAMMA26[1:0] | B_GAMMA27[1:0] | Bank_2_40] -
1 | B_GAMMA28[1:0] | B_GAMMA29[1:0] | B_GAMMA30[1:0] [ B_GAMMA31[1:0] | Bank_2_41 -
1 |B GAMMA32[1:0]] - - - - - - Bank 2 42| --
SETID
C3 (OTPx3) 0 1 1 0 0 0 0 1 1
1 ID1[7:0] 1 (83h)
1 ID2[7:0] 2 (79h)
1 ID3[7:0] 3 (0Ch)
1 1D4[7:0] 4 (00h)
1 ID_TIMES[2:0] \ - 5 (EOh)
C4 | SETDDB | © 1 v/ | o 0 0 1 0 0
1 DDB1[7:0] 1 (00h)
1 DDB2[7:0] 2 (00h)
1 DDB3[7:0] 3 (00h)
1 DDB4[7:0] 4 (00h)
C9 |SETCABC|..0 1 o0 ] o i | o0 0 1
PWM_PE INVPUL | SEL_BL
L OD[16] SEL_PWMCLK[2:0] SEL_GAIN[1:0] S DUTY 1 (1Fh)
1 PWM_PERIOD[15:8] 2 (2Eh)
1 PWM_PERIOD][7:0] 3 (1Eh)
CABC_FS
1 YNG DIM_FRAME[6:0] 4 (1Eh)
BC_CT
1 |cABC_DD - - RLEN CABC_FLM[3:0] 5 (00h)
1 CABC_STEP[7:0] 6 (1Eh)
SETCABC
CA GAIN 0 1 1 0 0 1 0 1 0
1 - DBGO[6:0] 1 --
1 - DBG1[6:0] 2 -
1 - DBG2[6:0] 3 -
1 - DBG3[6:0] 4 --
1 - DBG4[6:0] 5 -
1 - DBG5[6:0] 6 --
1 - DBG6[6:0] 7 -
1 - DBG7[6:0] 8 --
1 - DBG8[6:0] 9 --
cs [SETCLOC] o 1 1 0 0 1 0 1 1
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DATASHEET Vo1

1 - - UADJ[3:0] 1 (07h)
cc SETfANE 0 1 0 0 1 1 0 0
SS_PA |GS_PA| REV_P |BGR_PA
1 - - NEL | NEL | ANEL | NEL ! (00h)
D2 |SETOFFS| 0 1 0 1 0 0 1 0
ET 1 VN REFS[3:0] VP_REFS[3:0] 1 (66h)
D3 |SETGIP 0] © 1 0 1 0 0 1 1
] ] i ) ) ~ |vaLo_[LvaL s ] B
SEL EL
1 EQ_DELAY[7:0] 2 -
OVERL
] _ GIP_EQ_MODE[| ~ |ap.op _ 3 B
1:0] T
1 GTO[7:0] 4 -
1 GNOJ[7:0] 5 -
1 USER_GIP_GATE[7:0] 6 -
1 USER_GIP_GATE1[7:0] 7 -
1 SHRO_3[3:0] SHRO_2[3:0] 8 -
1 SHRO_1[3:0] SHRO[11:8] 9 -
1 SHRO[7:0] 10 -
1 - | SHRO_GS[11:8] 11 -
1 SHRO_GS[7:0] 12 -
1 - SHR1[11:8] 13 -
1 SHR1[7:0] 14 -
1 - SHR1_GS[11:8] 15 -
1 SHR1_GS[7:0] 16 -
1 - SHR2[11:8] 17 -
1 SHR2[7:0] 18 -
1 - SHR2_GS[11:8] 19 -
1 SHR2_GSJ[7:0] 20 -
1 SHPO[3:0] SCP[3:0] 21 -
1 SHP2[3:0] SHP1[3:0] 22 -
1 CHRO[7:0] 23 -
1 CHRO_GS[7:0] 24 -
1 CHP0[3:0] | CCP0[3:0] 25 -
1 CHR1[7:0] 26 -
1 CHR1_GS[7:0] 27 -
1 CHP1[3:0] CCP1[3:0] 28 -
1 vbp_setting[7:0] 29 --
D5 |SETGIP_1| 0 1 | o~ vt | o | 1+ [ o 1
1 GIP Setting 1~35 --
D6 |SETGIP 2| © 1 | o | 1 ] o | 1 ] o 1
1 GIP_GS Setting 1~32 --
SETGAMM Setc(azrzl\gma
EO A 0 1 1 0 0 0 0 0 Related
(OTPx1) Setting
1 - VRPO[5:0] 1 (05h)
1 - VRP1[5:0] 2 (0Ch)
1 - VRP2[5:0] 3 (13h)
1 - VRP3[5:0] 4 (20h)
1 - VRP4[5:0] 5 (39h)
1 - VRP5[5:0] 6 (3Fh)
1 PRP0[6:0] 7 (24h)
1 PRP1[6:0] 8 (39h)
1 - PKPO[4:0] 9 (08h)
1 - PKP1[4:0] 10 (0Ah)
1 - PKP2[4:0] 11 (0Ch)
1 - PKP3[4:0] 12 (16h)
1 - PKP4[4:0] 13 (10h)
3 - PKP5[4:0] 14 (16h)
1 } PKP6[4:0] 15 (1Ah)
1 - PKP7[4:0] 16 (17h)
1 } PKP8[4:0] 17 (17h)
1 - PKP9[4:0] 18 (06h)
1 - PKP10[4:0] 19 (0Dh)
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1 PKP11[4:0] 20 (OFh)
1 PKP12[4:0] 21 (12h)
1 VRNO[5:0] 22 (05h)
1 VRN1[5:0] 23 (0Ch)
1 VRN2[5:0] 24 (11h)
1 VRN3[5:0] 25 (27h)
1 VRN4[5:0] 26 (3Bh)
1 VRN5[5:0] 27 (3Fh)
1 PRNO[6:0] 28 (21h)
1 PRN1[6:0] 29 (3Ah)
1 PKNO[4:0] 30 (04h)
1 PKN1[4:0] 31 (07h)
1 PKN2[4:0] 32 (0Bh)
1 PKN3[4:0] 33 (16h)
1 PKN4[4:0] 34 (OFh)
1 PKN5[4:0] 35 (15h)
1 PKN6[4:0] 36 (17h)
1 PKN7[4:0] 37 (15h)
1 PKN8[4:0] 38 (16h)
1 PKN9[4:0] 39 (06h)
1 PKN10[4:0] 40 (0Dh)
1 PKN11[4:0] 41 (11h)
1 PKN12[4:0] 42 (17h)
SETCNCD/]
FD [2etenco| © 1 1 1 1 1 1 0 1
1 WR_CMD_CN[7:0] 1
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6.2 Standard Command Description
6.2.1 NOP (00h)

00H NOP (No Operation)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | 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
Default N/A
Flow Chart | -
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6.2.2 Software reset (01h)

01H SWRESET (Software Reset
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 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
Descriotion commands and parameters to their S/W Reset default values. (See default tables in each
P command description.) Note: The Frame Memory contents are unaffected by this command
It will be necessary to wait 5Smsec before sending new command following:software reset.
The display module loads all display suppliers’ factory default values to the registers during
Restriction this Smsec. 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 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
Default N/A
NSRS |
| Legend |
SWRESET | |
| Red and Blue |
I I
Y | |
blank screen | |
l l
Flow Chart v | |
I I
Set Commands | |
to S/W Default
Value | |
| |
I I
\ | |
Sequential
( Sleep In Mode > : :
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6.2.3 Read Display Identification Information (04h)

DATASHEET Vo1

04H

RDDIDIF (Read Display Identification Information)

D/CX [ RDX [WRX [D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0 0 0 0 0 1 0 0 04
| 15 parameter 1 1 1 - ID1[7:0] XX
2" parameter | 1 1 1 - ID2[7:0] XX
3" parameter 1 1 1 - ID3[7:0] XX

This read byte returns 24-bit display identification information. The 1" Parameter is dummy read. The 2™
Parameter identifies the LCD module’s manufacturer. It is specified by display supplier.and for xx is defined as
xxHEX. The 3™ Parameter has 2 purposes. Bit7 (MSB) defines the type of panel. 0=Driver (STN B/W), 1=Module
(Colour). Bits 6..0 are used to track the LCD module/driver version. It is defined by display supplier and it changes
each time a revision is made to the display, material or construction specifications. See Table:

ID Byte Value V[7:0] Version Changes
80h - _
Description 81h - _
82h - -
83h - _
84h - -
85h - <
The 4" parameter identifies the LCD module/driver. It is specified by display supplier 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
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence OTP Value
S/W Reset OTP Value
H/W Reset OTP Value
Serial 1/F-Mode Parallel I/F Mode ’_ ________ }
\ Legend |
\ \
RDDIDIF (04h) RDDIDIF(04h) \ \
\ \
, S :
Send ID1[7:0] Dummy Read ‘ ‘
‘ Displa ‘
Flow Chart \ Y \ \
Send ID2[7:0] Send ID1[7:0] \ - \
D
\ \
Y Y
Send ID3[7:0] Send 1D2[7:0] } }
\ ‘ \
Send ID3[7:0] \ \
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DATASHEET V01
6.2.4 RDNUMPE: Read number of the parity errors (05h)

05H RDNUMPE (Read Number of the Parity Errors)
D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 0 0 0 1 0 1 05
| 1% parameter 1 1 1 - P7 | P6 | P5 | P4 | P3 | P2 | P1 | PO XX
The first parameter is telling a number of the errors on DSI. The more detailed description of the bits is below.
P[6..0] bits are telling a number of the errors.
Description P[7] is set to ‘1" if there is overflow with P[6..0] bits.
P[7..0] bits are set to ‘0’s (as well as RDDSM(0Eh)’s DO is set ‘0’ at the same time) after.there is sent the second
parameter information (The read function is completed).
Restriction SETEXTC turn on to 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 or Booster Off Yes
Default P[7:0]=0x0Oh A e
[ I
DSI I/F Mode | Legend |
| I
RDNUMPE | |
RO5h | |
o | L/
I
A Driver | |
/ Send 1st parameter/ | |
. l
Flow Chart v | |
' '
RDDSM (ROEh) 's DO'= '0' | |
P[7:0}="00"h | |
| |
I I
l Sequential |
| transfer |
| I
Himax Confidential -P144-

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. Apr//, 2014



** HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

&
=/ Himax

6.2.5 Get_red_channel (06h)

DATASHEET Vo1

06H

RDRED (Read Red Colour)

D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0 0 0 0 0 1 1 0 06
[ 1 parameter 1 1 - R7 | R6 | RS | R4 | R3 | R2 | R1 | RO XX

The first parameter is telling red colour value of the first pixel of the frame when DPI I/F is used.

Description 16 bit format: R5 is MSB and R1 is LSB. R7, R6 and RO are set to ‘0’.
18 bit format: R5 is MSB and RO is LSB. R7 and R6 are set to ‘0’.
Restriction -
. Status Availability
Register
Availability Sleep Out Yes
Sleep In Yes
Default R[7:0]=OXx0Oh .
[ [
| Legend
I
I
Serial I/F Mode |
: Parameter
RDBLUE (06h) |
Displa
Host |
Flow Chart | = ——————————q-——==TT-—C ity 4
\ Driver
Send D[7:0]

Sequentia
transter
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6.2.6 Get_green_channel (07h)

DATASHEET Vo1

07H

RDGREEN (Read Green Colour)

D/CX | RDX | WRX [ D15-D8 | D7 [ D6 [ D5 | D4 | D3 [ D2 | D1 | DO HEX
Command 0 1 1 - 0 0 0 0 0 1 1 1 07
[ 1 parameter 1 1 - G7 | G6 | G5 | G4 [ G3 [ G2 | G1 | GO XX

The first parameter is telling green colour value of the first pixel of the frame when DPI I/F is used.

Description 16 and 18 bit formats: G5 is MSB and GO is LSB. G7 and G6 are set to ‘0’.
Restriction -
. Status Availability
Register Sleep Out Yes
Availability Sleep In Yeos
Default G[7:0]=0Ox00h A
[ I
| Legend
|
|
Serial I/F Mode |
: Parameter
RDBLUE (07h) |
Displa
Host |
FlowChart | = ——————————g—————=c—== =
Y Driver

Send D[7:0]

Sequentia

tra ns*er
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6.2.7 Get_blue_channel (08h)

DATASHEET Vo1

RDBLUE (Read Blue Colour)

08H D/CX | RDX [ WRX [ D15-D8 [ D7 [D6 [ D5 | D4 [ D3 [ D2 | D1 [ DO HEX
Command 0 1 1 - 0|0 0 0 1 0 0 0 08
[ 1" parameter 1 1 1 - B7 | B6 | B5|B4|B3|[B2|B1]| B0 XX

The first parameter is telling blue colour value of the first pixel of the frame when DPI I/F is

Send D[7:0]

. used.
Description 16 bit format: B5 is MSB and B1 is LSB. B7, B6 and B0 are set to ‘0.
18 bit format: B5 is MSB and B0 is LSB. B7 and B6 are set to ‘0’.
Restriction -
. Status Availability
Register
Availability Sleep Out Yes
Sleep In Yes
Default B[7:0]=0OXx00h
[ I
| Legend
|
|
Serial I/F Mode |
: Parameter
RDBLUE (08h) |
Host | Display
Flow Chart N TR Driver .|
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6.2.8 Read Display Status (09h)

09H RDDST (Read Display Status)
D/CX | RDX | WRBRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 0 0 1 0 0 1 09
| 15 parameter 1 1 1 - D[31:24] XX
2" parameter | 1 1 1 - D[23:16] XX
3" parameter 1 1 1 - D[15:8] XX
4" parameter 1 1 1 - D[7:0] XX
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 Display Device Line Refresh Order £
D26 RGB/BGR Order -
D25 Display Data Latch Data Order :
D24 Source san sequence -
D23 Gate san sequence -
D22 -
D21 Interface Colour Pixel Format Definition -
D20 -
D19 Idle Mode On/Off -
D18 -- Set to.'0’
D17 Sleep In/Out b
D16 Display Normal Mode On/Off -
D15 - Setto ‘0’
D14 -- Setto ‘0’
D13 Inversion Status -
D12 All Pixels-On -
D11 All Pixels Off -
D10 Display On/Off -
D9 Tearing Effect Line On/Off -
. D8 B
Description D7 Gamma Curve Selection -
D6 -
D5 Tearing Effect Output Line Mode -
D4 Horizontal Sync. (HSYNC, DPI I/F) -
D3 Vertical Sync. (VSYNGC, DPI I/F) -
D2 Pixel\Clock (DCK, DPI I/F) -
D1 Data Enable (ENABLE, DPI I/F) -
DO Parity Error on DSI -
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 (When MADCTL B5="0’).
‘1" = Rotation (When MADCTL B5="1").
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").
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‘0’ = LCD Refresh Left to Right (When MADCTL B2="0’).

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

Bit D24 — Source san sequence

‘0’ = Source output Left to Right (When MADCTL B1="0’).

‘1’ = Source output Right to Left (When MADCTL B1="1").

Bit D23 — Gate san sequence

‘0’ = Gate output Top to Bottom (When MADCTL B0="0’).

‘1’ = Gate output Bottom to Top (When MADCTL B0="1").
Bits D22, D21, D20 — Interface Colour Pixel Format Definition

Interface Format D22 D21 D20
Not Defined 0 0 0
Not Defined 0 0 1
Not Defined 0 1 0
Not Defined 0 1 1
Not Defined 1 0 0
16 Bit/Pixel 1 0 1
18 Bit/Pixel 1 1 0
24 Bit/Pixel 1 1 1

Bit D19 — Idle Mode On/Off
‘0’ = Idle Mode Off.
‘1’ = Idle Mode On.
Bit D17 — Sleep In/Out
‘0’ = Sleep In Mode.
‘1’ = Sleep Out Mode.
Bit D16 — Display Normal Mode On/Off
‘0’ = Partial or Scrolling Mode.
‘1’ = Normal Mode.
Bit D13 — Inversion On/Off
‘0’ = Inversion is Off.
‘1’ = Inversion is On.
| Bit D12 — All Pixels On.
‘0’ = Normal mode.
‘1" = All Pixels On.
Bit D11 — All Pixels Off.
0’ = Normal mode.
1" = All Pixels Off.
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 Gamma Set (26h)
Parameter
Gamma Curve 1 0 0 0 Reserved
Gamma Curve 2 0 0 1 Reserved
Gamma Curve 3 0 1 0 Reserved
Gamma Curve 4 0 1 1 Reserved
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.

Bit D4 — Horizontal Sync. (DPI I/F) On/Off, Note 1.
‘0’ = Horizontal Sync. Line is Off (“Low”).

‘1’ = Horizontal Sync. Line is On (“High”).

Bit D3 — Vertical Sync. (DPI I/F) On/Off, Note 1.
‘0’ = Vertical Sync. Line is Off (“Low”).

‘1’ = Vertical Sync. Line is On (“High”).

Bit D2 — Pixel Clock (PCLK, DPI I/F) On/Off, Note 1.
‘0’ = PCLK line is Off (“Low”).
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DATASHEET Vo1

Bit D1 — Data Enable (DE, DPI I/F)) On/Off, Note 1.

‘0’ = DE line is Off (“Low”).
‘1" = DE line is On (“High”).
Bit DO—Parity Error on DSI.
‘0’=No Parity Error.
“1’=Parity Error.

Note: This bit indicates current status of the line when this command has been sent.

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

Default Power On Sequence See description

S/W Reset See description

H/W Reset See-description

Serial I/F Mode Parallel I/F Mode
RDDST (09h) RDDST (09h) N /727 0 0 |
| Legend
_______________________ NN
4 Y Driver
Send ST[31:24] Dummy Read
Parameter
y y

F|OW Chart Send ST[23:16] Send ST[31:24] Displa

A

Y

Send ST[15:8] Send ST[23:16]
Y Y
Send ST[7:0] Send ST[15:8]
Y
Send ST[7:0]

Sequential
transfer
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6.2.9 Get_power_mode (0Ah)

DATASHEET Vo1

RDDPM (Read Display Power Mode)

OAH D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0 0 0 0 1 0 1 0 0A
[ 15" parameter 1 1 1 - D7 [ D6 [D5 | Da [ D3| D2] 0 | 0 XX
This command indicates the current status of the display as described in the table below:
Bit Description Comment
D7 -- Setto ‘0’
D6 Idle Mode On/Off -
D5 -- -
D4 Sleep In/Out Setto ‘0
D3 Display Normal Mode On/Off -
D2 Display On/Off -
D1 -- Setto ‘0’
DO -- Setto. 0
Description Bits D7, D5, D1 and DO for future use and are set to ‘0’
Bit D6 — Idle Mode On/Off
‘0’ = Idle Mode Off.
‘1’ = Idle 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.
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
Default D[7:0].=.0x08h
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6.2.10 Read display MADCTL (0Bh)

DATASHEET Vo1

0BH

RDDMADCTL (Read Display MADCTL)

D/CX | RDX | WRX | D15-D8 | D7 | D6

D5

D4 | D3

D2

D1

DO

HEX

Command

0 1 1 - 0] o0

0

0 1

0

1

1

0B

1% parameter

1 7 1 - D7 | D6

D5

D4 | D3

D2

D1

DO

XX

Description

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 Source scan sequence

DO Gate scan sequence

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 (When MADCTL B5="0").

‘1’ = Rotation (When MADCTL.B5='1).

Note: For Bits D7 to D5, also.refer to.Section 5:3.MCU to-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 to'Section 6.2.31 Set_address_mode (36h).

Bit D2 — Display Data Latch Data Order

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

Bit-D1.—Source scan sequence

‘0” = Source output Left to’ Right (When MADCTL B1="0’).
‘1’ = Source output Rightto Left (When MADCTL B1="1").

Bit DO — Gate scan sequence

‘0’ = Gate output Top to Bottom (When MADCTL B0="0’).

Restrictions

Register
Availability

Status

Availability

Normal Mode On, Idle Mode Off, Sleep Out

Yes

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 or Booster Off

Yes

Default

D[7:0] = 0x00h
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DATASHEET Vo1

r |
| Legend |
I I
| Red and Blue |
yerial IF Parallel I/F Mode : :
e . .
RDDMADCTR (0Bh) RDDMADCTR (0Bh) | |
o |
Flow Chart e ¥ T omver | |
Send D[7:0] Dummy Read | I
| I
L :
Send D[7:0] I I
I Sequential I
| transfer |
| |
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6.2.11 Get_pixel_format (0Ch)

DATASHEET Vo1

OCH

RDDCOLMOD (Read Display COLMOD)

Sequential

transfer

D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0 0 0 0 1 1 0 0 0C
[ 17 parameter 1 1 1 - X X X X X X X X Dummy read
2" parameter | 1 1 1 - - | D6 | D5 | D4| - [ D2 | D1 | DO XX
This command indicates the current status of the display as described in the table below:
Bit Description Comment
D7 Reserved Setto 'O’
D6 -
D5 DPI Interface Pixel format -
D4 -
D3 Setto ‘0’
D2 Setto'0’
D1 Reserved Sot10°0
DO Set'to ‘0’
Description . ) (
Bits D6, D5, D4 — DPI Interface Colour Pixel Format Definition
For Setting pixel format, see section 6.2.30 Set_pixel”format (3Ah)”.
Interface Colour Format D6. | D5 { ' D4
Not Defined Others
16 bit/pixel 1 0 1
18 bit/pixel 1 1 0
24 bit/pixel 1 1 1
If a particular interface, either DBI or-DPI, is not.used then the corresponding bits in the
parameter returned from the display module are undefined.
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,.ldle Mode On;.Sleep Out Yes
Sleep In-or Booster Off Yes
Default D[7:0] = 0x07h
r— |
| Legend |
| |
Serial I/F Mode Parallel I/F Mode | |
] ] |
RDDCOLMOD (0Ch) RDDCOLMOD (0Ch) | |
oo | oot O o O
Send D[7:0] Dummy Read
|
Y
Send D[7:0] :
Cma 3
|
|
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DATASHEET Vo1

6.2.12 Get_display_mode (0Dh)

ODH RDDIM (Read Display Image Mode)
D/CX RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0] 0[0]O 1 1 0 1 0D
[ 17 parameter 1 1 1 - X X X X X X X x | Dummy read
2" parameter 1 1 1 - D7 | D6 | D5 [ D4 | D3 | D2 | D1 | D0 XX
This command indicates the current status of the display as described in the table below:
Bit D5 — Inversion On/Off
‘0’ = Inversion is Off.
‘1’ = Inversion is On.
Bit D4 — All Pixels On
‘0’ = Normal Display
‘1’ = White Display
Bit D3 — All Pixels Off
‘0’ = Normal Display
‘1’ = Black Display
Bits D2, D1, DO — Gamma Curve Selection
Description Gamma Curve D2 | D1 | DO Gamma Set/(26h)
Selected Parameter
Gamma Curve 1 0 0 0 GCO
Gamma Curve 2 0 0 1 GCA1
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
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
Default D[7:0]'="0x00h
r— - |
\ Legend \
\ \
w w
Serial I/F Mode Parallel I/F Mode } }
RDDIM (0Dh) RDDIM (0Dh) ‘ ‘
os Display
FlowChat | ————— ol s |
\ \
Send D[7:0] Dummy Read ‘ }
\
Y \ |
i Send D[7:0] ; \ \
\ \
* ‘
‘ transfer ‘
\ \
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6.2.13 Get_signal_mode (OEh)

DATASHEET Vo1

OEH RDDSM (Read Display Signal Mode)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO HEX
Command 0 1 1 - 0 0 0 0 1 1 1 0 0E
[ 17 parameter 1 1 1 - X X X X X X X X Dummy read
2" parameter 1 1 1 - D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO XX
T 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 5.5.3 for mode definitions.
‘0’ = Mode 1.
‘1’ = Mode 2.
Bit D5 — Horizontal Sync. (RGB I/F) On/Off.
‘0’ = Horizontal Sync. Line is Off (“Low”).
‘1” = Horizontal Sync. Line is On (“High”).
Bit D4 — Vertical Sync. (RGB I/F) On/Off.
Description ‘0’ = Vertical Sync. Line is Off (“Low”).
‘1” = Vertical Sync. Line is On (“High”).
Bit D3 — Pixel Clock (PCLK, RGB I/F) On/Off.
‘0’ = PCLK line is Off (“Low”).
‘1” = PCLK line is On (“High”).
Bit D2 — Data Enable (DE, RGB I/F)) On/Off.
‘0’ = DE line is Off (“Low”).
‘1" = DE line is On (“High”).
Bit DO—Parity Error on DSI, see “Read/number of the parity errors (05h)”.
‘0’=No Parity Error.
‘1’=Parity Error.
D1 is for future use and are setto-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
Default D[7:0}.= 0x00h
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DATASHEET Vo1

r— |
I Legend I
I I
I Red and Blue :
I
Serial I/IF Mode Parallel I/F Mode | |
| |
RDDSM (0Eh) RDDSM (0Eh) : :
Fl Ch Host | |
ow aat | —fY——————— ) — - — — — — = — — — — — -
\ A Driver I I
Send D[7:0] Dummy Read : :
I I
Send D[7:0] I I
I I
| Sequential I
| transfer [
| I
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6.2.14 Get_diagnostic_result (OFh)

OFH RDDSDR (Read Display Self-Diagnostic Result)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0 0 0 0 1 1 1 1 OF
[ 17 parameter 1 1 1 - X X X X X X X X Dummy read
2" parameter 1 1 1 - D7 [ D6 [D5|D4| 0 | 0 | O 0 XX
The display module returns the self-diagnostic results following a Sleep Out command. See
section 5.15 for a description of the status results.
Bit D7 — Register Loading Detection
Bit D6 — Functionality Detection
Description Bit D5 — Chip Attachment Detection
P Set to ‘0’ if feature unimplemented.
Bit D4 — Display Glass Break Detection
Set to ‘0’ if feature unimplemented.
Bits D[3:0] — Reserved
Setto ‘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
Default D[7:0] = 0x00h
r I
: Legend :
I I
| Red and Blue |
Serial I/F Mode Parallel IIF Mode : :
| |
RDDSDR (OFh) RDDSDR (OFh) : :
Fl hat | ~~=s—"—"Ff=~+—""—"————————-
ow Chart Y Y Driver : :
Send D[7:0] Dummy Read | |
I I
— :
Send D[7:0] : |
I I
| Sequential |
| transfer |
I I
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6.2.15 Enter_sleep_mode (10h)

10H SLPIN (Sleep In)
D/CX RDX WRX D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0| 0|0 1 0] 0[0]O0 10
Parameter NO PARAMETER
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[1:960] k Blank > STOP
| VST etc.(V scanner control logic) ||||||||||||||||" STOP
DISCHARGH ov
| DC charge in the capacitor |
Description | DC/DC Converter | oV
| DC/DC Converter | ov
| DC/DC Converter | oV
| Reset pulse for circuit inside panel | \ RESET
L memarosamsor [ [[|[|[[I[ITIITIT[TT] 1] T~ stor
MCU interface and memory are still working-and the memory keeps its contents.
This command has no effect.when module is already-in‘sleep in mode. Sleep In Mode can
only be left by the Sleep/Out' Command (11h)..It will be necessary to wait 5msec before
Restriction 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.
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
Default N/A
It takes 120msec to get into Sleep In mode after SLPIN command issued.
r SPLIN
[ Stop Legend _
X Converter : —
Display whole blank
screen (Automatic ! “
Flow Chart No effect to DISP Stop
ON/OFF Commands) Internal
Oscillator
Drain charge (' Sleep In Mode ) »
from LCD panel S?;l:]es?;lf
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6.2.16 Exit_sleep_mode (11h)

11H SLPOUT (Sleep Out)
D/CX | RDX | WRX | D15-D8 |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.
[ Out[1:960] | stop Blank
Vol
| VST etc.(V scanner control Iogic)l ” | | | | | | | | | | | ||
Description | DC charge in the capacitor I o CHARGE
| DC:DC converter | ov
| DC:DC converter | oV
| DC:DC converter | oV
| Reset pulse for circuit inside panel | RESET /
| Internal Oscillator | STOP ST/AF%" ]
This command has no effect when module is alreadyin‘sleep out mode. Sleep Out Mode can
only be left by the Sleep In Command (10h). It wilkbe hecessary to wait-5msec 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 image if factory default
Restriction : . . . :
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. It will be necessary to
alit 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
Register Normal Mode On, ddle. 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
Default N/A
It takes 120msec to become Sleep Out mode after SLPOUT command issued.
Legend
[steout_|
Start Display whole i -
Internal blank screen
Oscillator for 2 frames
(Automatic No
effect to DISP
Startup ON/OFF
Flow Chart oo, e
transfer
p— Display — \
Vomon comens
for LCD Panel with the current
Comsn;tat?n(jg ;able
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6.2.17 Enter_normal_mode (13h)

13H NORON (Normal Display Mode On)
D/CX | RDX | WRX | D15-D8 | 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
D - This command returns the display to normal mode. Normal display mode is means Partial
escription
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
Sleep In or Booster Off Yes
Default N/A
Fl See Partial Area and Vertical Scrolling Definition Descriptions'for details of when to use this
ow Chart
command.
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6.2.18 Exit_inversion_mode (20h)

20H INVOFF (Display Inversion Off)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0] 0 1 0Ol O0O|O]OY|O 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)
(Example)
Description Memory Display
(O]
LI [ ]
I
:> NNN_ NN
(I I
N RN N
[/ T |
oo
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, Sleep Out Yes
Sleep In or Booster Off Yes
Default N/A
. . Legend
Display Inversion : ,
On Mode
e
Flow Chart I—W}O—FF—
Display Inversion
OFF Mode Sequential
transfer
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6.2.19 Enter_inversion_mode (21h)

DATASHEET Vo1

21H INVON (Display Inversion On)
D/CX | RDX | WRX | D15-D8 | 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)
Description memory display
ENEEEEEE
N EEECEN
) BN
N NEE_ NN
ENEEEEEE
Restriction This command has no effect when module is already-in inversion‘on-maode.
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 Mode Off, Sleep.Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default N/A
Display Inversion : Legend
OFF Mode
/ Parameter /
'
Flow Chart | INVON
Display Inversion
ON Mode Sequential
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6.2.20 All_Pixel_Off (22h)

29H ALLPOFF (All Pixel Off)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 0 0 0 1 0 22
Parameter NO PARAMETER
This command turns the display panel black in ‘Sleep Out’ —mode and a status of the
‘Display On/Off’ —register can be ‘on’ or ‘off’.
This command makes no change of contents of frame memory.
This command does not change any other status
(Example)
memory display
Description ENENEEEE
ENNEENEE
ENNEENEE
ENNEEEEN
‘All Pixels On’, 'Normal Display Mode On’ or 'Partial Mode|On’ — commands are used to
leave this mode. The display panel is showing the content of the frame memory after
‘Normal Display Mode On’ and ‘Partial Mode On’ -commands.
Restriction This command has no effect when module’is-already in inversion 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
Default Power On Sequence Off
S/W Reset Off
Legend
Normal Display mode "
/ Parameter /
'
Flow Chart | ALLPOFF
< Black Display > Sequential
transfer
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6.2.21 All_Pixel_On (23h)

23H ALLPON(AII Pixel On)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 0 0 0 1 1 23
Parameter NO PARAMETER
This command turns the display panel white in ‘Sleep out * —mode and a status of the
‘Display On/Off’ —register can be ‘on’ or ‘off’.
This command makes no change of contents of frame memory.
This command does not change any other status.
(Example)
memory display
Description
‘All Pixels Off’, '"Normal Display Mode On’ or 'Partial Mode|On’ — commands are used to
leave this mode. The display is showing the content of the frame memory after ‘Normal
Display Mode On’ and ‘Partial Mode On’ —commands:
Restriction This command has no effect when module’is-already in inversion 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
Default Power On Sequence Off
S/W Reset Off
Legend
Normal Display mode
/ Parameter /
'
Flow Chart | ALLPON
< White Display > Sequentia
transfer
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6.2.22 Set_gamma_curve (26h)

DATASHEET Vo1

26H GAMSET (Gamma Set)
D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 D0 | HEX
Command 0 1 1 - 0 0 1 0 0 1 1 0 26
Parameter 1 1 - GC7 | GC6 | GC5 | GC4 | GC3 | GC2 | GC1 | GCO | 1..08
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 curves are defined in Curve Correction Power
Supply Circuit. The curve is selected by setting the appropriate bit in the parameter as described
in the Table:
Description GC[7..0] Parameter Curve selected
01h GCO Gamma Curve 1
02h GCH1 Gamma Curve 2
04h GC2 Gamma Curve 3
08h GC3 Gamma Curve 4
Note: All other values are undefined.
Restricti Values of GCJ[7..0] not shown in table above are invalid and will not change the current selected
estriction . . . .
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
Default GC[7:0] = 0x01h
Legend
GAMSET |  Command
I / Parameter /
Flow Chart / /
A
New Gamma
Curve Loaded
Sequential
transfer

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.166-
April, 2014



** HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

o

— Himax

6.2.23 Set_display_off (28h)

DATASHEET Vo1

28H

DISPOFF (Display Off)

D/CX

RDX | WRX

D15-D8

D7

D6

D5 | D4

D3

D1

DO

HEX

Command

0

11

0

0

1 0

1

0

0

28

Parameter

NO PARAMETER

Description

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

=

Memory

Display.

Restriction

This command has no effect when module.is already.in display off-mode.

Register
Availability

Status

Availability

Normal Mode On, Idle Mode Off, Sleep Out

Yes

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 or Booster Off

Yes

Default

N/A

Flow Chart

Display On
Mode

\'A

DISPOFF

\

Display Off
Mode

Legend

Command

-
e

Parameter /

Sequential
transfer
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6.2.24 Set_display_on (29h)

DATASHEET Vo1

29H DISPON (Display On)
D/CX | RDX | WRX | D15-D8 | 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)
Description Memory Display.
ANNEEEEN
HN | EEN
N NN NN
HEN | [ EN
|:> HN NN EN
N NN N
IO [ |
EEREREEE
Restriction This command has no effect when module is.alreadyin display on mode.
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
Default N/A
Legend
Display
Off Mode ;
e,/
v .
[ osFoN |
Flow Chart ¢
Display
Sequential
transfer
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6.2.25 Tearing effect line off (34h)

34H TEOFF (Tearing Effect Line OFF)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0] 0 1 1 0 1 0 0 34
Parameter NO PARAMETER
Description This command is used to turn OFF (Active Low) the Tearing Effect output signal
P from 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
Sleep In or Booster Off Yes
Default OFF
Legend
I Command
(TE Line Output ON)
| TEOFF Display
Flow Chart ¢
CI’E Line Output OFD -
Sequential
transfer
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6.2.26 Set_tear_on (35h)

35H TEON (Tearing Effect Line ON)
D/CX | RDX | WRX | D15-D8 | 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 - X [ X X X X [ X X [ M XX
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:
tvdl tvah
Vertical Time 3 g
Scale
Description
When M=1:
The Tearing Effect Output Line consists of both V-Blanking.and H-Blanking
information:
tudl tvdh
Vertical Time : :
Scale ) : \
Note: During Sleep In Mode with Tearing Effect Line On, Tearing Effect Output pin will be
active Low.
Restriction This command has no effect when.Tearing Effect output is already ON.
Status Availability
Normal Mode On, Idle‘Mode Off; Sleep/Qut Yes
Register Normal Mode On, Idle Mode On, SleepOut Yes
Availability Partial Mode On, Idle-Mode’ Off, Sleep Out Yes
Partial Mode On, Idle Mode On; Sleep Out Yes
Default OFF
Legend
(_TE Line Output OFF) [Command
r TEON Display
Flow Chart
CI'E Line Output OI\D
Sequential
transfer
Himax Confidential -P.170-

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. Apr//, 2014



¥ HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

e‘;‘?"j Himax

6.2.27 Set_address_mode (36h)

DATASHEET Vo1

36H MADCTL (Memory Access Control)
D/CX RDX WRX D15-D8 D7 | D6 | D5 | D4 | D3 | D2 | D1 DO | HEX
Command 0 1 1 - 0 0 1 1 0 1 1 0 36
iR
1 1 0 - B7 | B6 | B5 | B4 | B3 | B2 | B1 BO XX
parameter
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
B7 | Not Defined
B6 [ Not Defined wy
B5 | Not Defined Setto 0.
B4 [ Not Defined
Colour selector switch control
B3 | RGB-BGR ORDER (BGR) (0=RGB colour filter panel, 1=BGR
colour filter panel)
B2 [ Not Defined Set to “0”.
Flip Horizontal Select the Source.driver scan direction
B1
(SS) on panel module
B Flip Vertical Select the Gate driver scan-direction-on
0
(GS) panel'module
RGB-BGR Order
B3=0 B3=1
EE@ DriveriC ® B Driveric B
L SIG1 SIG2..... SIG540 SIG1_“SIG2.... SIG540
Description I 3 { 1
SIG1 SIG2 ... SIG540 SIG1 SIG2 .. SIG540
REBJREE REB BERYBER BER
REsJREB REB BERYBER
LCD panel LCD panel
SS - Source scan sequence
SS=0
Host Image Display Image
Top-Left (0,0) l Top-Left (0,0) l
n n
1—»m 1—»m
SS=1
Host Image Display Image
Top-Left (0,0) l Top-Left (0,0) l
n n
1—>»m m<— 1
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DATASHEET Vo1

GS - Gate scan sequence

GS=0
Host Image Display Image
Top-Left (0,0) l Top-Left (0,0) l
n n
1T—F»m 1T—F»m
GS=1
Host Image Display Image
Top-Left (0,0) l Top-Left (0,0) T
n 1
1—»m 1.—>»m
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
Default Power On Sequence B7=0,B6=0,B5=0,B4=0,B3=0,B2=0,B1=0,B0=0
S/W Reset No.Change
Legend
oot ] Loameer
Displ
Fi Chart /1st parameter/
ow ar B[7:0]
Sequential
transfer
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6.2.28 Idle mode off (38h)

38H IDMOFF (Ildle mode off
D/CX | RDX | WRX | D15-D8 | 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. In the idle off mode, LCD can
Description . )
display maximum 16.7M colours.
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
Default Idle mode is OFF.
Legend
Idle on mode
y f
oo
Flow Chart ¢
Sequential
transfer
Himax Confidential -P.173-

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. Apr//, 2014



. ‘fﬁ} =
~ HX8379-C = Himax

480RGBx864dots, TFT Mobile Single Chip Driver

DATASHEET V01
6.2.29 Enter_Idle_mode (39h)

39H IDMON (Idle mode on)
D/CX | RDX | WRX |D15-D8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 1 r 0 0 7 39

Parameter NO PARAMETER

This command is used to enter into Idle mode on. In the idle on mode, colour expression is
reduced. The primary and the secondary colours using MSB of each R, G and B in the
Frame Memory, 8 colour depth data is displayed.

(Example)

Display

Description | Display Colour

R7 - RO G7-G0 B7'-'BO

Black 0x00h 0x00h 0x00h
Blue 0x00h 0x00h 0xFFh
Red 0xFFh 0x00h 0x00h
Magenta OxFFh 0x00h 0xFFh
Green 0x00h OxFFEh 0x00h
Cyan 0x00h OxFFEh 0xFFh
Yellow 0xFFh 0xFEh 0x00h
White OxFFh 0xEFEh OxEFh

Restriction This command has no effect when module is already in idle on mode.

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
Default Idle mode.is:OFF.
Legend
v ‘ Parameter
| IDMON I Display
Flow Chart ¢

Idle on mode

Sequential
transfer
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6.2.30 Set_pixel_format (3Ah)

3AH COLMOD (Interface Pixel Format)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 1 1 0 1 0 3A
[ 1 parameter | 1 1 1 - X [D6|[D5|[D4a| X | X | X | X | XX
This command is used to define the format of RGB picture data.
D6~D4 : DPI Pixel format Definition.
The formats are shown in the table:
Pixel Format D6 | D5 | D4
Not Defined Others
Description 16 Bit/Pixel 1 0 1
18 Bit/Pixel 1 1 0
24 Bit/Pixel 1 1 1
If a particular interface is not used then the corresponding bits'in'the 'parameter
returned from the display module undefined.
Restriction There is no visible effect until the Frame Memory is/written to.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Qut 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 24 Bit/Pixel
(n Bit/Pixel Mode ) Legend
) 4
Set Pixel Format A
Flow Chart :"j
Parameter
v
("New.n Bit/Pixel Mode )
transfer
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6.2.31 Set tear scan lines (44h)

44H TESL (Tear Effect Scan Lines)
D/CX| RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0 1 0 0 0 1 0 0 44
| 15" parameter 1 1 P - TELINE[15:8](8'00) 00..FF
2" parameter 1 1 1 - TELINE[7:0](8’b0) 00..FF
This command is turns on the display module’s Tearing Effect output signal on the TE signal
Line when the display module reaches line TELINE. The TE signal 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.
. The Tearing Effect Output line consists of V-Blanking information-only:
Description tval tad
Vertical Time - E
Scale
Note: That TELINE=0 is equivalent to TEMODE=0. Thé Tearing Effect Output Line shall be
active low when the display module is in Sleep mode.
Restriction The command has no effect when Tearing Effect’'output is already ON.
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, Slegp-Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Default TELINE[15:0]=0x0000h
(E Output On or O@
set_tear_on
Flow Chart i / Line N (LSB) /
§ / Line N (MSB) /
( TE Output On)
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6.2.32 Get the current scanline(45h)

DATASHEET Vo1

45H

GETSCAN (Get the current scanline)

D/CX | RDX | WRX [D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX

Command 0 1 1 - 0 1 0 0 0 1 0 1 45
[ 15" parameter 1 1 7 SLN[15:8](8'b0) 00..FF
2" parameter 1 1 - SLN[7:0](8'b0) 00..FF

The display module returns the current scan line, N, used to update the display device. The
total number of scan lines on a display device is defined as VSYNC + VBP + VACT + VFP.

scanline MSB

Display Module

SN

scanlineg LSB /

Description The first scan line is defined as the first line of V Sync and is denoted as.Line 0.
When in Sleep Mode, the value returned by get_scanline is undefined.
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
Default SLN[15:0]= 0x0000h

r’”/-’,‘] Host Processor
get_scanline

Flow Chart
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6.2.33 Write display brightness (51h)

DATASHEET Vo1

51H WRDISBV (Write Display Brightness)
D/CX RDX WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 0 1 0 0 0 1 51
[1° parameter 1 1 1 - DBV[7:0] 00 .. FF

This command is used to adjust the brightness value of the display.
It should be checked what the relationship between this written value and output brightness of the

Description display is. This relationship is defined on the display module specification.
In principle relationship is that 00h value means the lowest brightness and FEh value means the
highest brightness.

See chapter “5.13.3 Brightness Control Block”.
Restriction -
. Status Availability
Register
Availability Sleep Out Yes
Sleep In Yes
Default bBv[7.0]=Ox0Ch 0
i Legend i
[ WRDISBV_| . [Command]
v i -Parameter E
L D 5
: !
Flow Chart New isplay i i
Luminance 1 )
Value Loaded E i
i Sequential i
! transfer i
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6.2.34 Read display brightness value (52h)

RDDISBYV (Read Display Brightness Value)

52H D/CX RDX WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 0 1 0 0 1 0 52
[1¥ parameter 1 1 1 - XX XX XX XX XX XX XX XX Dummy read
2" parameter 1 1 1 - DBV[7:0] XX
This command returns the brightness value of the display.
It should be checked what the relationship between this returned value and output brightness of the
display. This relationship is defined on the display module specification is.
In principle the relationship is that 00h value means the lowest brightness and FFh value means the
highest brightness.
See chapters: “5.13.3 Brightness Control Block”, and “6.2.33 Write Display Brightness (51h)”
Descriotion DBV[7:0] is reset when display is in sleep-in mode.
P DBV[7:0] is ‘0’ when bit BCTRL of “6.2.35 Write CTRL Display (53h)” command is ‘0’.
DBV[7:0] is manual set brightness specified with “6.2.35 Write CTRL Display (53h)” command when bit
BCTRL is ‘1.
When bit BCTRL of “6.2.35 Write CTRL Display (53h)” command.is.'1"and bit C1/C0 of “6.2.37 Write
Content Adaptive Brightness Control (55h)” are ‘0’, DBV[7:0] output’is the brightness value specified
with “6.2.33 Write Display Brightness (51h)” command.
Restriction -
Reaister Status Availability
Avgilability Sleep Out Yes
Sleep In Yes
Default DBV[7:0]= 0x00h
""" L éééﬁ&"'l
SerialIF Mode~  Parallel IF Mode ; i
/Parameter /|
[Read IIDDISBVI [Read FiDDISBVl Host, < D)
Drsolon :
Flow Chart —“Sond 7° Parameter, 2 Dummy Read,” ispl ay :
i (_Mode ) i
_~ Send 2" Parametez””" ! ;
1 (‘Sequential\ !
| =
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DATASHEET Vo1

6.2.35 Write CTRL display (53h)

WRCTRLD (Write Control Display)

S3H D/CX | RDX | WRX | D15-D8 | D7 | D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 0 1 0 0 1 1 53
| 15" parameter 1 1 0 - xx | xx | BCTRL | xx | DD | BL | xx | xx | 00..FF

This command is used to control display brightness.
BCTRL: Brightness Control Block On/Off, This bit is always used to switch brightness for
display.
0 = Off (Brightness registers are 00h, DBV[7..0])
1 = On (Brightness registers are active, according to the other parameters.)
Display Dimming (DD): (Only for manual brightness setting)
DD = 0: Display Dimming is off
Description DD = 1: Display Dimming is on
BL: Backlight Control On/Off
0 = Off (Completely turn off backlight circuit. Control lines must.be.low.’)
1=0n
Dimming function is adapted to the brightness registers for-display when bit BCTRL is changed
at DD=1, e.g. BCTRL: 0 -> 1 or 1-> 0.
When BL bit change from “On” to “Off”, backlight is turned off without gradual dimming, even if
dimming-on (DD=1) are selected.
X =Don't care.
Restriction -
Reaister Status Availability
Avallabiity | | S1eepOut Yes
Sleep In Yes
Default D[7:0]=0x0Oh [ NN
H Legend E
[ WRCTRLD | | [Commend] |
, /Farameter |
BCTRL, DD, BL ;
Flow Chart , < Action>
New Control i E
G
G
! transfer /1
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DATASHEET Vo1

6.2.36 Read CTRL value display (54h)

54H RDCTRLD (Read Control Value Display)
D/CX RDX | WRX | D15-D8 | D7 | D6 D5 D4 | D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 0 1 0 1 0 0 54
[1¥ parameter 1 1 1 - XX XX XX XX XX XX XX XX XX
2" parameter 1 1 1 - 0 0 [BCTRL| 0 [ DD [ BL 0 0 XX

This command returns ambient light and brightness control values, see chapter:
“6.2.35 Write CTRL Display (53h)”.

BCTRL: Brightness Control Block On/Off, This bit is always used to switch brightness for
display.

0 = Off

Description 1=0n

Display Dimming (DD):

DD = 0: Display Dimming is off

DD = 1: Display Dimming is on

BL: Backlight Control On/Off

0 = Off (completely turn off backlight circuit)

1=0n
Restriction -
. Status Availability
Register S| o) v
Availability eep Out es
Sleep In Yes
Default D[7:0]= 0x00h
Legend
Serial IIF Mode Parallel IF Mode i [Command| |
/Parameiey |
[Read RDCTRLD |~ [ Read RDCTRLD | Host <—B15;p133
Display i
Flow Chart _~"Send 2nd Parameter.~#” Dummy Read i !
| |
/Send 2nd Paramete/ E i
i Sequential') |
' transfer /|
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6.2.37 Write content adaptive brightness control (55h)

DATASHEET Vo1

WRCABC (Write Content Adaptive Brightness Control)

SSH D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 0 1 0 1 0 1 55
| 15" parameter 1 1 i - 0 0 0 0 0 0 CABC[1:0] XX
This command is used to set parameters for image content based adaptive brightness control
functionality.
There is possible to use 4 different modes for content adaptive image functionality, which are
defined on a table below. See chapter “5.13 Content Adaptive Brightness Control
(CABC)".
Description
C1 Co Function
0 0 Off
0 1 User Interface Image
1 0 Still Picture
1 1 Moving Image
Restriction
. Status Availability
Register
Availabilty | [-=1eep Out Yes
Sleep In Yes
Default CABCJ1:0] = 00, IMAGE_Enhance[3:0]=0000
. i Legend !
s s
/ 1st parameter: C[1:0] :i
| ; |
Flow Chart i | :
SEr o=
| |
E transfer i
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6.2.38 Read content adaptive brightness control (56h)

56H RDCABC (Read Content Adaptive Brightness Control)
D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 0 1 0 1 1 0 56
| 15" parameter 1 i 1 - XX | XX [ XX [ XX | XX [ XX | XX | XX | bummy read
2" parameter 1 i 1 - 0 0 0 0 0 0 Ct co XX
This command is used to set parameters for image content based adaptive brightness control
functionality.
There is possible to use 4 different modes for content adaptive image functionality, which are
defined on a table below. See chapter “5.13 Content Adaptive Brightness Control (CABC)”.
Description C1 Co Function
0 0 Off
0 1 User Interface Image
1 0 Still Picture
1 1 Moving Image
Restriction
. Status Availability
Register S| Out Y
Availability eep Lu es
Sleep In Yes
Default C[1:0] = 00, IMAGE_Enhance[3:0]=0000 " "~~~ < </
1 . Legend E
Serial I/F Mode Parallel I/F Mode i . i
|Parameter/
[ Read RDCABC | | [ Read RlDCABC | Host < Display)
Display !
Flow Chart _Aond 7 Parameter > Duminy Read,” isp ay |
E ( Mode ) i
_~"Send 2" Paramete,. ; |
i (”Sequential\ !
| |
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6.2.39 Write CABC minimum brightness (5Eh)

5E H WRCABCMB (Write CABC minimum brightness
D/CX RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 0 1 1 1 1 0 5E
[ 1 parameter 1 1 1 - CMBJ7:0] 00 .. FF
This command is used to set the minimum brightness value of the display for CABC function.
Description In principle relationship is that 00h value means the lowest brightness for CABC and FFh value
P means the highest brightness for CABC.
See chapter “5.13.4 Minimum brightness setting of CABC function”.
Restriction -
. Status Availability
Register
Availability Sleep Out Yes
Sleep In Yes
Default CMBJ7:0] = 0x00
! Legend !
[WRCABCME | i—[Command| !
v /Paramete
i |
Flow Chart ' :
New Display i :
Luminance ' !
Value Loaded i d
i Sequential E
11 \_transfer /1
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6.2.40 Read CABC minimum brightness (5Fh)

5FH RDCABCMB (Read CABC minimum brightness)
D/CX | RDX | WRX |D15-D8| D7 | b6 | D5 | D4 | D3 | D2 | D1 DO HEX
Command 0 1 ) - 0 1 0 1 1 1 1 1 5F
| 15 parameter 1 1 1 - XX XX XX XX XX XX XX XX XX
2" parameter 1 1 1 - CMB[7:0] XX
This command returns the minimum brightness value of CABC function.
In principle the relationship is that 00h value means the lowest brightness and FFh value means
Description the highest brightness.
See chapter “5.13.4 Minimum brightness setting of CABC function”.
CMBJ[7:0] is CABC minimum brightness specified with “6.2.39 Write CABC minimum brightness
(5Eh)” command.
Restriction -
Register Status Availability
Availability Sleep Out Yes
Sleep In Yes
Default CMBJ7:0] = 0x00
H Legend i
Serial I/F Mode Parallel I/F-Mode E [Command i
e |
[Read RDCABCMB|  [Read RDCABCMB | al
Flow Chart _~Send 2" Parameter -/ Dummy Read, " Dlsplayi i
v i ( Mode ) i
_~"Send 2" Parameter " ! !
! transfer i
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6.2.41 Read automatic brightness control self-diagnostic result (68h)

68H RDABCSDR (Read Automatic Brightness Control Self-Diagnostic Result)
D/CX RDX WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 1 0 1 0 0 0 68
[1° parameter 1 1 1 - XX XX XX XX XX XX XX XX XX
2" parameter 1 1 1 - D[7:6] 0 0 0 0 0 0 XX
This command indicates the status of the display self-diagnostic results for
automatic brightness control after Sleep Out -command as described in the table
below:
Description e Bit D7 — Register Loading Detection
P See section “5.10.1 Register loading Detection”.
e Bit D6 — Functionality Detection
See section “5.10.2 Functionality Detection “.
e Bits D5, D4, D3, D2, D1 and DO are for future use and are set to ‘0.
Restriction -
. Status Availability
Register S| o) Y
Availability eep Out es
Sleep In Yes
Default D[7:0] = 0x00
I “Legend. |
Serial I/F Mode Parallel I/F Mode i Command i
! /rarameter/ |
[Read RDABCSDR | e |
Hosti /< Display)
Flow Chart _~"Send 2" Paramete Dlsplayi i
. i ((Mode ) !
_~"Send 2" Paramete,. E |
i/ Sequential\ !
E transfer /|
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6.2.42 Read_DDB_start (A1h)

Read DDB_start

ATH D/CX RDX WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 1 0 1 0 0 0 0 1 Al
[1°° parameter 1 1 1 X X X X X X X X Dummy read
2" parameter 1 i 1 X X X X X X X X XX
: 1 1 1 X X X X X X X X XX
N" parameter 1 1 1 x [ x [ x| x| x [ x [ x| x XX

Description

This command reads identifying and descriptive information from the peripheral. This
information is organized in the Device Descriptor Block (DDB) stored on the.peripheral. The
response to this command returns a sequence of bytes that may be any length up to 64K
bytes. Note that the returned sequence of bytes does not necessarily correspond to the entire
DDB; it may be a portion of a larger block of data.
The format of returned data is as follows:
Parameter 2: LS (least significant) byte of Supplier ID. Supplier ID_is a unique value assigned
to each peripheral supplier by the MIPI organization.
Parameter 3: MS (most significant) byte of Supplier ID-
Parameter 4: LS (least significant) byte of Supplier Elective Data. This is a byte of information
that is determined by the supplier. It could include model.number or revision information, for
example.
Parameter 5: MS (most significant) byte-of Supplier Elective Data
Parameter 6: single-byte Escape or Exit Code (EEC). The code is interpreted as follows:

- FFh - Exit code — there is no more data'in'the Descriptor Block

- 00h - Escape code — there is supplier-proprietary data'in the Descriptor Block (does not
conform to any MIPI standard)

- Any other value — there is DDB-data in the Descriptor Block. The format and interpretation of
this data is documented.in-MIPI'Alliance Standard for'Device Descriptor Block (DDB).
DDBs may contain many more data fields/providing information about the peripheral.
In a DSI system, read activity takes the form of two separate transactions across the bus: first
the read command readDDB_ start from-hostprocessor to peripheral, which includes the bus
turn-around token;
The peripheral.then takes control of the-bus and returns the requested data. The peripheral
response to.read DDB_start'is a-Long Packet type, so its length may be up to 64K bytes
unless limited by a previous set.max_return_size command.
The response to'a read_DDB_start’command always starts at the beginning of the Device
Descriptor-Block. After receiving the first packet and processing the returned DDB data, the
host processor may-initiate.a read_DDB_continue command to access the next portion of the
DDB. A read_DDB_continue command begins the next read at the location following the last
byte of the previous data read from the DDB.
Subsequent read_DDB_continue commands can be used to read a DDB or
supplier-proprietary block of arbitrary size. There is, however, no obligation to read the entire
block. The host processor may choose to stop reading after completion of any read_DDB_xxx
command.

Restrictions

Register
Availability

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
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

Default

D[7:0] = 0x00
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Legend

| Command

Read_DDB_start|

Flow Chart DDB
D1[7:0],D2[7:0],
- . transfer
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6.2.43 Read_DDB_continue (A8h)

DATASHEET Vo1

A8H Read DDB_continue
D/CX [ RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 1 0 1 0 1 0 0 0 A8
1 parameter 1 0 1 - X X X X X X X X Dummy read
2" parameter 1 1 1 s X X X X X X X X XX
: 1 1 1 - X X X X X X X X XX
N™ parameter 1 i 1 . X X X X X X X X XX

A read DDB start command should be executed at least once before a read DDB_continue

D1[7:0],D2[7:0],
....,DN[7:0]

| Any Command

Description command to define the read location. Otherwise, data read with a read_DDB:.continue
command is undefined.
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
Default D[7:0] = 0x00

L d
[Read_DDB_continue | 9
[Py

Flow Chart DDB

Sequentia
transfer
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6.2.44 Read first checksum (AAh)

AAH RDFCS (Read First Checksum
D/CX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 0 1 0 1 0 1 0 AA
17 parameter 1 1 1 X X X X X X X X =
2" parameter 1 1 1 FCS[7:0] -
This command returns the first checksum what has been calculated from
Description The area registers and the frame memory after the write access to those registers and/or
frame memory has been done.
- It will be necessary to wait 150ms after there is the last write access on command area
Restrictions : .
registers before there can read this checksum value.
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
Default FCS[7:0] = 0x00
i " Legend !
Serial I/F Mode Parallell/F-Mode i [Command| i
— | W A
Read FCS Read FCS | !
L Rez Host: < Display ) !
- Displayf |
Flow Chart _~"Send 2 ParameteW Dummy Read,” i E
_~"Send 2" Parameter. ~ ! i
i ( Sequential\:
: transfer /|
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6.2.45 Read continue checksum (AFh)

DATASHEET Vo1

RDCCS (Read Continue Checksum)

A D/CX | RDX | WRX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 0 1 0 1 1 1 1 AA
1 parameter 1 1 1 X X X X X X X X -
2" parameter 1 1 CCS[7:0] -

This command returns the continue checksum what has been calculated continuously after

Description the first checksum has calculated from command area registers and the frame memory after
the write access to those registers and/or frame memory has been done.
- It will be necessary to wait 300ms after there is the last write access on command
Restrictions , . ; Co
area registers before there can read this checksum value in the first time.
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
Default CCS[7:0] = 0x00
i " Legend !
Serial I/F Mode Parallell/F-Mode i [Command| i
- | | () o
Read CCS Read CCS | !
L_Rea Host} < Display) |
- Displayf |
Flow Chart _~"Send 2 ParameteW Dummy Read,” i E
_~"Send 2" Parameter. i i
i ( Sequential\:
: transfer /|
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6.2.46 Read ID1 (DAh)

DATASHEET Vo1

DAH RDID1 (Read ID1)
DNC | NRD | NWR | D15~D8 D7 D6 D5 | D4 | D3 | D2 | D1 DO HEX
Command 0 1 1 - 1 1 0 1 1 0 1 0 DA
[ 17 parameter 1 1 1 . . = = = = . . . =
2" parameter 1 1 - module’s manufacturer[7:0] XX
Description This read byte iqentifies the LCD module’s manufacturer. It is specified by display supplier
and 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
Sleep In or Booster Off Yes
Default Default value QTP value
ID1[7:0]=0x00 Define by customer
Serial I/F Mode Parlf/','se)'('_’z.“’mde
(PISX=Low) Vo b Rdond
Read ID1 Read ID1 y -
: : Host /W
* l
Flow Chart / Send 2™ p arameter / / pummy Read /
!
/ Send 2™ Parameter /
transfer
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6.2.47 Read ID2 (DBh)

DATASHEET Vo1

RDID2 (Read ID2)

DBH DNC | NRD |[NWR|D15~D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 1 1 0 1 1 0 1 1 DB
[ 15" parameter 1 1 1 = XX | XX | XX [ XX | XX | XX | XX | XX XX
2" parameter 1 1 1 . LCD module/driver version [7:0] .

This read byte is used to track the LCD module/driver version. It is defined by display

supplier and changes each time a revision is made to the display, material or

l

Send 2™ parameter

Relailon construction specifications. See Table:
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
Default Default value OTP value
ID2[7:0]=0x00 Define by customer
Serial I/F Mode Parallel\l/F Mode
(PISX=Low) (R/SX=High) Legend
e e
Read ID2 Read ID2 ) -
Host /W
l l Display
Flow Chart / Send 2™ p arameter / / Dummy Read

Sequential
transfer
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6.2.48 Read ID3 (DCh)

DCH RDID3 (Read ID3)
DNC | NRD | NWR | D15~D8 | 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 - XX XX | Xx | xx XX | xx | xx | xx XX
2" parameter 1 1 1 . LCD module/driver ID[7:0] XX
Description This read byt_e identifies t.he LQD module/driver. It is specified by display supplier and for
this LCD project module is defined as xxHEX.
Restrictions S
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
Default Default value OTP.value
ID3[7:0]=0x00 Define by‘customer
Serial I/F Mode Parallel'l/F-Mode
(P/SX=Low) (P/SX=High) Legend
r/— r/
Read ID3 Read ID3 ' '
Host /. Parameter ;
Flow Chart / Send 2™ parameter / / Dummy Read / .m
/ Send 2™ parameter /
Sequential
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6.3 User Define Command Description

6.3.1 SETAUTO: Set auto sequence (BOh)

DATASHEET Vo1

BOH

SETSAUTO( Set auto sequence)

DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 0 0 0 0 B0
[ 15" parameter 1 - AUTO_OPT[6:0] 00
nd 0SsC
2" parameter 1 S S S S S s S EN 00
3™ parameter 1 - - - - - - - STB 01
4™ parameter 1 - - - - GON | DTE D[1.0] 0C

This command is used for DCS command auto sequence and manual'mode debug use,

please don't access this command in initial code.

AUTO_OPT[6:0]: Internal option, not open. Please set 00h.

OSC_EN: Enable internal oscillator. “1”: Enable; “0”: Disable.

STB: When STB = “17, the HX8379-C enters the/standby mode, where all display operation
stops, suspend all the internal operations:.But. the internal R-C-oscillator stop or not is
determined by OSC_EN bit. To minimize'the standby power; please set OSC_EN to 0.

During the standby mode, only the following process can be-executed.
a. Exit the Standby mode (STB ="0")

b. Enable or disable the oscillator

c. Software reset

D[1:0]: Setting Source driver output

D1 DO Source Output HX8379-C Internal Operations
Description 0 0 Halt Halt
0 1 Blanking or GND GIP initial sequence
1 0 V255 or VO Blanking
1 1 Normal Operate
DTE: Source output enable-selection
DTE Source Output
0 Source output off
1 Source output on
GON: GIP control signal enable selection
GON GIP Enable
0 GIP Off
1 GIP On
Restrictions SETEXTC turn on to 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
Sleep In or Booster Off Yes
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6.3.2 SETPOWER: Set power (B1h)

DATASHEET Vo1

B1H

SETPOWER( Set power related setting)

DCX D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 0 1 1 0 0 0 1 B1
1% parameter 1 DSTB APE—E D%—T GAS\[/E’(I)]—OPT AP[2:0] 64
2" parameter 1 - VCI_LDOS[1:0] VRHP[4:0] 10
3" parameter 1 - DT[1:0] VRHNI[4:0] 10
EN_V
4" parameter 1 PCCS[1:0] SP_CL BTP[4:0] 2E
AMP
5" parameter 1 XDK[2:0] BTN[4:0] 2E
EN_V
6" parameter 1 XDKNI[2:0] SN_C E - \ E 50
LAMP
7" parameter 1 VCLS[2:0 PMTU VDDDNS[2:0] - FO
8" parameter 1 VGH—R?ﬂO“ = VGHS[4:0] - 5C
9" parameter 1 UACL RIS VGIS[4:0] - 5C
ih EN_N
10" parameter 1 VREF - - - - - - - 80
EN
11" parameter 1 _VGH VGH REGS[4:0] - - B8
_REG
EN
12" parameter 1 | _VGL_ VGL' REGS[4:0] - - B8
REG
13" parameter ] CLK | CLK \ [“CLK | CLK— | CLK_ ] ] ] Fs
OPT5 | OPT4 | OPT3.| OPT2, | OPT1
14" parameter 1 FS5[3:0] FS4[3:0] 22
15" parameter 1 FS3[3:0] FS2[3:0] 22
16" parameter 1 FS1[3:0] FSO0[3:0] 22

Description

AP[2:0]: Adjust the amount of fixed current from the fixed current source for the
operational amplifier-in (the power supply circuit. When the amount of fixed current is
increased; the LCDdriving-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. During no display operation, when AP[2:0]
=000, 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

Stop

0.5uA

1.0pA

1.5pA

2.0uA

2.5uA

3.0uA

—_ === OO0

—_ = OO === O

1
0
]
0
1
0
1

3.5uA

GASVCI_OPT[1:0]: Set the threshold voltage of GAS function(APF_EN =1

GASVCI_OPT1 GASVCI_OPTO GAS threshold voltage
0 0 1.73V
0 1 2.15V
1 0 2.36V
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DATASHEET Vo1

DD_TU: Set DD_TU="1", VDDD will increase at Sleep In mode.
APF_EN: Abnormal power-off detection enable(GAS function). “1”: Enable.

DSTB: Set ‘1’ to enter deep standby mode for saving power in SLPIN mode. User must
enter SLPIN mode before enter deep standby mode and leave deep stand by mode before

SLPOUT.
VCI_LDOSJ[1:0]: Set the regulated voltage of VDD3 in external VSP mode.
VCI LDOS 1 VCI LDOS 0 VDD3 threshold voltage |
0 0 VDDDX1.6
0 1 VDDDX2
1 0 VDDDX2.2
1 1 VDDDX2.5
DT[1:0]: Delay time of power on and power off sequence:
DT1 DTO | Delay time of power on and power off sequence
0 0 5ms
0 1 10ms
1 0 15ms
1 1 20ms
VRHPI[4:0]: VSPR regulator output control setting for source data output driving.
VRHPI[4:0] VSPR Voltage
0 1 0 0 0 VPREF
0 1 0 0 1 3.1V
0 1 0 1 0 3.2V
0 1 0 1 1 3.3V
0 1 1 0 0 3:4V
0 1 1 0 1 3.5V
0 1 1 1 0 3.6V
0 1 1 1 1 3.7V
1 0 0 0 0 3.8V
1 0 0 0 1 3.9V
1 0 0 1 0 4.0V
1 0 0 1 1 4.1V
1 0 1 0 0 4.2V
1 0 1 0 1 4.3V
1 0 1 1 0 4.4V
1 0 1 1 1 4.5V
1 1 0 0 0 4.6V
1 1 0 0 1 4.7V
1 1 0 1 0 4.8V
1 1 0 1 1 4.9V
1 1 1 0 0 5.0V
1 1 1 0 1 5.1V
1 1 1 1 0 5.2V
1 1 1 1 1 5.3V
VRHN[4:0]: VSNR regulator output control setting for source data output driving
VRHN[4:0] VSNR Voltage
0 1 0 0 0 VNREF
0 1 0 0 1 -3.1V
0 1 0 1 0 -3.2V
0 1 0 1 1 -3.3V
0 1 1 0 0 -3.4V
0 1 1 0 1 -3.5V
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-3.6V

-3.7V

-3.8V

-3.9V

-4.0V

-4.1V

-4.2V

-4.3V

-4.4V

-4.5V

-4.6V

-4.7V

-4.8V

-4.9V

-5.0V

-5.1V

-5.2v

el el el el e el el e el e el e e el e Bl = N (=]

aAlalalalalalala Ol |—

pay g g i e e el 1Y Y Y EY el == =Y =S

—_ = O O|= = OO|= = OO O|O|—|—
=1 O= O O|=|O=O|—=|O|=|O(—|O|—|O

-5.3V

PCCSI1:0]: VSP/VSN pumping method selection{valid-only in EXT_VSPN=0)

PCCS1 PCCS0 Driving mode
0 0 Internal Charge Pump
0 1 Reserved
1 0 Reserved
1 1 HX5186-A/B/C

which panel used.

EN_VSP_CLAMP: Enable-VSP clamp function. “1’:*Enable; ‘0’: Disable.

BTP[4:0]: Switch the output factor for DC/DC circuit for VSP voltage generation. The LCD
drive voltage level VSP can be selected according to the characteristic of liquid crystal

BTP4 | BTP3 | BTP2 | BTP1 | BTPO VSP Voltage
0 0 0 0 0 3.00V
0 0 0 0 1 3.15V
0 0 0 1 0 3.30V
0 0 0 1 1 3.45V
0 0 1 0 0 3.60V
0 0 1 0 1 3.75V
0 0 1 1 0 3.90V
0 0 1 1 1 4.05V
0 1 0 0 0 4.2V
0 1 0 0 1 4.35V
0 1 0 1 0 4.5V
0 1 0 1 1 4.65V
0 1 1 0 0 4.8V
0 1 1 0 1 4.95V
0 1 1 1 0 5.1V
0 1 1 1 1 5.25V
1 0 0 0 0 5.40V
1 0 0 0 1 5.55V
1 0 0 1 0 5.70V
1 0 0 1 1 5.85V
1 0 1 0 0 6.00V
1 0 1 0 1 6.15V
1 0 1 1 0 6.30V
1 0 1 1 1 6.45V
1 1 0 0 0 6.60V

BTN[4:0]: Switch the output factor of DC/DC circuit for VSN voltage generation. The LCD
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drive voltage level VSN can be selected according to the characteristic of liquid crystal
which panel used.

BTN4 | BTN3 | BTN2 | BTN1 | BTNO VSN Voltage
0 0 0 0 0 -3.00V
0 0 0 0 1 -3.15V
0 0 0 1 0 -3.30V
0 0 0 1 1 -3.45V
0 0 1 0 0 -3.60V
0 0 1 0 1 -3.75V
0 0 1 1 0 -3.90V
0 0 1 1 1 -4.05V
0 1 0 0 0 -4.2V
0 1 0 0 1 -4.35V
0 1 0 1 0 -4.5V
0 1 0 1 1 -4.65V
0 1 1 0 0 -4.8V
0 1 1 0 1 -4.95V
0 1 1 1 0 -5.1V
0 1 1 1 1 -5.25V
1 0 0 0 0 -5:40V
1 0 0 0 1 -5.55V
1 0 0 1 0 -5.70V
1 0 0 1 1 -5.85V
1 0 1 0 0 -6.00V
1 0 1 0 1 =6.15V
1 0 1 1 0 -6:30V
1 0 1 1 1 -6.45V
1 1 0 0 0 -6.60V

XDK]2:0]: Setting charge pump mode of VSP'voltage

XDK2 XDK1 XDKO VSP CAP.
0 0 0 Inhibit -
0 0 1 X2 Pump 4
0 1 0 X2.5 Pump 4
0 1 1 Inhibit -
1 0 0 X3 Pump 4
1 0 1 Inhibit -
1 1 0 Inhibit -

XDKNJ2:0]: Setting charge pump mode of VSN voltage

XDKN2 | XDKN1 | XDKNO VSN CAP.
0 0 0 Inhibit -
0 0 1 Inhibit -
0 1 0 X2.5 Pump 4
0 1 1 Inhibit -
1 0 0 X3 Pump 4
1 0 1 Inhibit -
1 1 0 Inhibit -
1 1 1 Inhibit -

EN_VSN_CLAMP: Enable VSN clamp function. ‘1’: Enable; ‘0’: Disable.
PMTU: Enable PSRR of VClI regulator. ‘1’: Enable; ‘0’: Disable.

VDDDNSJ2:0]: Specify the VDDDN voltage.

VDDDNS[2:0]

VDDDN Voltage

000

-2.5V

001

-2.6V
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DATASHEET Vo1

010 2.7V
011 -2.8V
100 -2.9V
101 -3.0V
110 -3.1V

VCLS[2:0]: Specify the VCL voltage.

VCLS[2:0] VCL Voltage
000 -2.5V
001 -2.6V
010 2.7V
011 -2.8V
100 -2.9V
101 -3.0V
110 -3.1V
111 -VDD3

VGHSI[4:0]: VGH output voltage setting. The LCD drive-voltage level VGH can be selected

according to the characteristic of liquid crystal which panel used.
VG4HS VG3HS VG2HS VG.1HS VGOHS VGH Voltage

0 0 0 0 0 6.4V
0 0 0 0 1 6.8V
0 0 0 1 0 7.2V
0 0 0 1 1 7.6V
0 0 1 0 0 8V

0 0 1 0 1 8.4V
0 0 1 1 0 8.8V
0 0 1 1 1 9.2V
0 1 0 0 0 9.6V
0 1 0 0 1 10V

0 1 0 1 0 10.4V
0 1 0 1 1 10.8V
0 1 1 0 0 11.2V
0 1 1 0 1 11.6V
0 1 1 1 0 12V

0 1 1 1 1 12.4V
1 0 0 0 0 12.8V
1 0 0 0 1 13.2V
1 0 0 1 0 13.6V
1 0 0 1 1 14V

1 0 1 0 0 14.4V
1 0 1 0 1 14.8V
1 0 1 1 0 15.2V
1 0 1 1 1 15.6V
1 1 0 0 0 16V

1 1 0 0 1 16.4V
1 1 0 1 0 16.8V
1 1 0 1 1 17.2V
1 1 1 0 0 17.6V
1 1 1 0 1 18V

1 1 1 1 0 18.4V
1 1 1 1 1 18.8V

VGLS[4:0]: VGL output voltage setting. The LCD drive voltage level VGL can be selected
according to the characteristic of liquid crystal which panel used.
VG4LS VG3LS VG.2LS VG;LS VGOLS VGL Voltage
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0 0 0 0 0 -6.4V
0 0 0 0 1 -6.8V
0 0 0 1 0 -7.2V
0 0 0 1 1 -7.6V
0 0 1 0 0 -8V

0 0 1 0 1 -8.4V
0 0 1 1 0 -8.8V
0 0 1 1 1 -9.2V
0 1 0 0 0 -9.6V
0 1 0 0 1 -10V

0 1 0 1 0 -10.4V
0 1 0 1 1 -10.8V
0 1 1 0 0 -11.2V
0 1 1 0 1 -11.6V
0 1 1 1 0 -12V

0 1 1 1 1 -12.4Y
1 0 0 0 0 -12:8V
1 0 0 0 1 13.2V
1 0 0 1 0 -13.6V
1 0 0 1 1 =14V

1 0 1 0 0 -14.4V
1 0 1 0 1 -14.8V
1 0 1 1 0 -15.2V
1 0 1 1 1 -1566V
1 1 0 0 0 -16V

1 1 0 0 1 -16:4V
1 1 0 1 0 -16.8V
1 1 0 1 1 -17.2V
1 1 1 0 0 -17.6V
1 1 1 0 1 -18V

1 1 1 1 0 -18.4V
1 1 1 1 1 -18.8V

VGH_RATIO[1:0]:.Specify the VGH voltage source.
VGH_RATIO[1:0] VGH Voltage

0 0 (0-VSN)+VDD3

0 1 (0-VSN)+VSP

1 0 (VSP-VSN)+VDD3

1 1 (VSP-VSN)+VSP
VGL_RATIO[1:0]: Specify the VGL voltage source.

VGL_RATIO[1:0] VGL Voltage

0 0 VSN-(VDD3-0)

0 1 VSN-(VSP-0)

1 0 VSN-(VDD3-VSN)

1 1 VSN-(VSP-VSN)
EN_NVREF: Enable NVREF circuit (Default : ‘1’: Enable);
EN_VGH_REG: Enable VGH_REG regulator. ‘1’: Enable; ‘0’: Disable.
EN_VGL_REG: Enable VGL_REG regulator. ‘1’: Enable; ‘0’: Disable.
VGH_REGS[4:0]: VGH_REG output voltage setting. The LCD drive voltage level
VGH_REG can be selected according to the characteristic of liquid crystal which panel
used.

VGH VGH VGH VGH VGH
REGS | REGS | REGS | REGS | REGS | urihEG
4 3 2 1 0 oltage
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0 0 0 0 0 6.4V
0 0 0 0 1 6.8V
0 0 0 1 0 7.2V
0 0 0 1 1 7.6V
0 0 1 0 0 8V

0 0 1 0 1 8.4V
0 0 1 1 0 8.8V
0 0 1 1 1 9.2V
0 1 0 0 0 9.6V
0 1 0 0 1 10V

0 1 0 1 0 10.4V
0 1 0 1 1 10.8V
0 1 1 0 0 11.2V
0 1 1 0 1 11.6V
0 1 1 1 0 12V

0 1 1 1 1 12.4V
1 0 0 0 0 12.8V
1 0 0 0 1 13.2V
1 0 0 1 0 136V
1 0 0 1 1 14V

1 0 1 0 0 14.4V
1 0 1 0 1 14.8V
1 0 1 1 0 15.2V
1 0 1 1 1 156V
1 1 0 0 0 16V

1 1 0 0 1 16:4V
1 1 0 1 0 16.8V
1 1 0 1 1 17.2V
1 1 1 0 0 17.6V
1 1 1 0 1 18V

1 1 1 1 0 18.4V
1 1 1 1 1 18.8V

VGL_REGS[4:0]: .VGL_REG output voltage setting. The LCD drive voltage level
VGL_REG-can-be selected according to the characteristic of liquid crystal which panel

used.
VGL_ | VGL_ | VGL_| VGL_ | VGL
REGS | REGS | REGS | REGS | REGS VS;;:;'ZG

4 3 2 1 0

0 0 0 0 0 5.4V
0 0 0 0 1 6.8V
0 0 0 1 0 7.2V
0 0 0 1 1 7.6V
0 0 1 0 0 8V
0 0 1 0 1 8.4V
0 0 1 1 0 8.8V
0 0 1 1 1 9.0V
0 1 0 0 0 9.6V
0 1 0 0 1 10V
0 1 0 1 0 0.4V
0 1 0 1 1 0.8V
0 1 1 0 0 1.2V
0 1 1 0 1 1.6V
0 1 1 1 0 12V
0 1 1 1 1 2.4V
1 0 0 0 0 2.8V
1 0 0 0 1 13.2V
1 0 0 1 0 3.6V
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1 0 0 1 1 -14V

1 0 1 0 0 14.4V
1 0 1 0 1 -14.8V
1 0 1 1 0 15.2V
1 0 1 1 1 15.6V
1 1 0 0 0 -16V

1 1 0 0 1 -16.4V
1 1 0 1 0 -16.8V
1 1 0 1 1 7.2V
1 1 1 0 0 7.6V
1 1 1 0 1 -18V

1 1 1 1 0 -18.4V
1 1 1 1 1 -18.8V

CLK_OPT1: The pumping clock of VSP will reset with Hsync when CLK_OPT1 = 1.
CLK_OPT2: The pumping clock of VSN will reset with Hsync when CLK_OPT2 = 1.
CLK_OPT3: The pumping clock of VGH will resetwith'Hsync when CLK_OPT3 = 1.
CLK_OPT4: The pumping clock of VGL will-reset with Hsync when-CLK_OPT4 = 1.
CLK_OPT5: The pumping clock of VCL willireset.with Hsync'when' CLK-OPT5 = 1.
FS0[3:0]: Set the operating frequency ofthe HX5186-A/B/C control signal

VCSW1/VCSW2
(Fosc_pump=5MHz)

EXT_CHG_CLK 5MHz/ Freq
FS03 | FS02 | FS01 | FS00 | \iys186 veSWelk) | Div (kHz)
0 0 0 0 Fosc_pump/2 2 2500.0
0 0 0 1 Fosc_pump/4 4 1250.0
0 0 1 0 Fosc_pump/8 8 625.0
0 0 1 1 Fosc_pump/16 16 312.5
0 1 0 0 Fosc_pump/32 32 156.3
0 1 0 1 Fosc_pump/48 48 104.2
0 1 1 0 Fosc_pump/64 64 78.1
0 1 1 1 Fosc_pump/80 80 62.5
1 0 0 0 Fosc_pump/96 96 52.1
1 0 0 1 Fosc_pump/112 112 44.6
1 0 1 0 Fosc_pump/126 126 39.7
1 0 1 1 Fosc_pump/144 144 34.7
1 1 0 0 Fosc_pump/160 160 31.3
1 1 0 1 Fosc_pump/176 176 28.4
1 1 1 0 Fosc_pump/192 192 26.0
1 1 1 1 Fosc_pump/208 208 24.0

FS1[3:0]: Set the operating frequency of the step-up circuit for VSP voltage generation.
(Fosc_pump=5MHz)

FS13 | FS12 | FS11 | FS10 VSP_CLK o
Div (kHz)
0 0 0 0 Fosc_pump/32 32 156.3
0 0 0 1 Fosc_pump/64 64 78.1
0 0 1 0 Fosc_pump/96 96 52.1
0 0 1 1 Fosc_pump/128 128 39.1
0 1 0 0 Fosc_pump/160 160 31.3
0 1 0 1 Fosc_pump/192 192 26.0
0 1 1 0 Fosc_pump/224 224 22.3
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0 1 1 1 Fosc_pump/256 256 19.5

1 0 0 0 Hsync*4 0.25 460.7

1 0 0 1 Hsync*2 0.5 230.4

1 0 1 0 Hsync 1 115.2

1 0 1 1 Hsync/2 2 57.6

1 1 0 0 Hsync/4 4 28.8

1 1 0 1 Hsync/8 8 14.4

1 1 1 0 Hsync/16 16 7.2

1 1 1 1 Inhibited Inhibited | Inhibited

FS2[3:0]: Set the operating frequency of the step-up circuit for VSN voltage generation.
(Fosc_pump=5MHz)

5MHz/ Freq

FS23 | FS22 | FS21 | FS20 VSN_CLK .

Div (kHz)
0 0 0 0 Fosc_pump/32 32 156.3
0 0 0 1 Fosc_pump/64 64 78.1
0 0 1 0 Fosc_pump/96 96 52.1
0 0 1 1 Fosc_pump/128 128 39.1
0 1 0 0 Fosc_pump/160 160 31.3
0 1 0 1 Fosc_pump/192 192 26.0
0 1 1 0 Fosc.pump/224 224 22.3
0 1 1 1 Fosc pump/256 256 19.5
1 0 0 0 Hsync*4 0:25 460.7
1 0 0 1 Hsync*2 0.5 230.4
1 0 1 0 Hsync 1 115.2
1 0 1 1 Hsync/2 2 57.6
1 1 0 0 Hsync/4 4 28.8
1 1 0 1 Hsync/8 8 14.4
1 1 1 0 Hsync/16 16 7.2
1 1 1 1 Inhibited Inhibited | Inhibited

FS3[3:0]: Set the operating frequency. of the step-up circuit for VGH voltage generation.
(Fosc_pump=5MH2z)

FS33 | FS32 | FS31 | FS30 VGH_CLK RIS I
Div (kHz)
0 0 0 0 Fosc_pump/32 32 156.3
0 0 0 1 Fosc_pump/64 64 78.1
0 0 1 0 Fosc_pump/96 96 52.1
0 0 1 1 Fosc_pump/128 128 39.1
0 1 0 0 Fosc_pump/160 160 31.3
0 1 0 1 Fosc_pump/192 192 26.0
0 1 1 0 Fosc_pump/224 224 22.3
0 1 1 1 Fosc_pump/256 256 19.5
1 0 0 0 Hsync*4 0.25 460.7
1 0 0 1 Hsync*2 0.5 230.4
1 0 1 0 Hsync 1 115.2
1 0 1 1 Hsync/2 2 57.6
1 1 0 0 Hsync/4 4 28.8
1 1 0 1 Hsync/8 8 14.4
1 1 1 0 Hsync/16 16 7.2
1 1 1 1 Inhibited Inhibited | Inhibited

FS4[3:0]: Set the operating frequency of the step-up circuit for VGL voltage generation.
(Fosc_pump=5MHz)

FS43 | FS42 | FS41 | FS40 VGL_CLK dolizg o ey
Div (kHz)
0 0 0 0 Fosc_pump/32 32 156.3
0 0 0 1 Fosc_pump/64 64 78.1
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0 0 1 0 Fosc_pump/96 96 52.1
0 0 1 1 Fosc_pump/128 128 39.1
0 1 0 0 Fosc_pump/160 160 31.3
0 1 0 1 Fosc_pump/192 192 26.0
0 1 1 0 Fosc_pump/224 224 22.3
0 1 1 1 Fosc_pump/256 256 19.5
1 0 0 0 Hsync*4 0.25 460.7
1 0 0 1 Hsync*2 0.5 230.4
1 0 1 0 Hsync 1 115.2
1 0 1 1 Hsync/2 2 57.6
1 1 0 0 Hsync/4 4 28.8
1 1 0 1 Hsync/8 8 14.4
1 1 1 0 Hsync/16 16 7.2
1 1 1 1 Inhibited Inhibited .| Inhibited
FS5[3:0]: Adjust the charge pump frequency of internal VCL. (Fosc_pump=5MHz)
FS53 | FS52 | FS51 | FS50 VCL_CLK Sl |l
— Div (kHz)
0 0 0 0 Fosc_pump/32 32 156.3
0 0 0 1 Fosc_pump/64 64 78.1
0 0 1 0 Fosc_pump/96 96 52.1
0 0 1 1 Fosc.pump/128 128 39.1
0 1 0 0 Fosc. pump/160 160 31.3
0 1 0 1 Fosc.pump/192 192 26.0
0 1 1 0 Fosc_pump/224 224 22.3
0 1 1 1 Fosc_pump/256 256 19.5
1 0 0 0 Hsync*4 0.25 460.7
1 0 0 1 Hsync*2 0.5 230.4
1 0 1 0 Hsync 1 115.2
1 0 1 1 Hsync/2 2 57.6
1 1 0 0 Hsync/4 4 28.8
1 1 0 1 Hsync/8 8 14.4
1 1 1 0 Hsync/16 16 7.2
1 1 1 1 Inhibited Inhibited | Inhibited
Restrictions SETEXTC turn on to enable-this command.
Status Availability
Register Normal Mode On,ldle Mode Off, Sleep Out Yes
Availability Normal Mode ‘On;. Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
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6.3.3 SETDISP: Set display related register (B2h)

DATASHEET Vo1

B2H

SETDISP( Set display related register)

DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 0 0 1 0 B2
[ 15" parameter 1 ZZ LR | ZZ EO - - - NW[2:0] 80
2" parameter 1 NL[7:0] 44
3" parameter 1 BP[7:0] 08
4" parameter 1 FP[7:0] 03
th . vs_plus S
5" parameter 1 SAP[3:0] bo en S.BYP 30
—oP- ASS
6" parameter 1 RTN[7:0] 50

Description

This command is used to set display related register
ZZ_LR: Zig-zag Left / Right mode selection.

ZZ LR Zig-zag Left / Right mode selection
0 S1~SR1
1 SL1~S1440

ZZ_EO: Zig-zag Odd / Even mode selection.

ZZ EO Zig-zag Odd / Even mode selection
0 Odd-line shift
1 Even-line shift
NW][2:0]: Inversion type setting.

NW2 NW1 NWO Inversion type
0 0 0 Column inversion
0 0 1 1-dot inversion
0 1 0] 2-dot inversion
0 1 1 4-dot inversion
1 0 0 8-dot inversion
1 0 1 Zig-zag inversion
1 1 0 2+2 inversion
1 1 1 3-dot inversion

NL[7:0]: Setting.the number of lines to drive the LCD at an interval of 4 lines. The number of
lines. must be the same or more than the number of lines necessary for the size of the liquid

crystal panel.

NL[7:0] Line
0 0 0 0 0 0 0 0 320
0 0 0 0 0 0 0 1 328
0 0 0 0 0 0 1 0 336
0 0 0 0 0 0 1 1 344
o | 1t ] o] o] o] 1t ] o] o 864
0 1 0 1 0 1 1 0 1008
0 1 0 1 0 1 1 1 1016
0 1 0 1 1 0 0 0 1024
Others Inhibited
1T 1+ ] 1+ ] 1+ ] 1] 1 ] 1 ] 0 854
BP[7:0] : Specify the amount of scan line for back porch(BP).
FP[7:0]: Specify the amount of scan line for front porch (FP).
| FP[7:0] / BP[7:0] | Numberof FP | Number of BP |
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8h’00 2 lines
8h'01 3 lines
8h’'02 4 lines
8h’'03 5 lines
8h'04 6 lines
8h’'05 7 lines
8h'FB 253 lines
8h'FC 254 lines
8h'FD 255 lines
8h'FE 256 lines
8h'FF 257 lines

Note: Set BP[7:0] = VS + VBP, and FP[7:0] = VFP — 2.

SAP[3:0]: Set Current of Operational Amplifier

SAP3

SAP2

SAP1

SAPO

Fixed Current of Operational

Amplifier

0

1* Iref

2 * Iref

3 * Iref

4~ |ref

5. \Iref

6 /Iref

7% Iref

OO0 |O0|O|0|O

—_—- - = OO0

8™ Iref

1

| 1

16 * Iref

VS_PLUS_BP_EN: When DSI'blanking mode;.internal osc will be clock.
0: No clock during DSI blanking-period.
1: Using internal osc-as clock during blanking period.

ABC_HS_BYPASS: Internal use, not-open.

RTN[7:0]: A cycle time of the line width for internal TCON.

RTN[7:0] Clock per Line Line time(us)
8h’00 80 clocks 10
8h’01 81 clocks 10.125
8h’02 82 clocks 10.25
8h’03 83 clocks 10.375
8h’50 160 clocks 20
8'hFD 333 clocks 41.625
8'hFE 334 clocks 41.75
8’hFF 335 clocks 41.875

Note : Clock = External clk(32 MHz )/4 = 8 MHz

Restrictions SETEXTC turn on to 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
Sleep In or Booster Off Yes
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6.3.4 SETRGBIF: Set RGB interface related register (B3h)

B3H SETRGBIF( Set RGB interface related register)

DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 0 0 1 1 B3
| 15" parameter 1 = = DPICCI[1:0] DPL HSPL | VSPL EPL 01
This command is used to set DPI interface related register.

EPL: Specify the polarity of DE pin in DPI interface mode.
EPL ENABLE pin Display

0 0 Enable

0 1 Disable

1 0 Disable

1 1 Enable

VSPL: The polarity of VSYNC pin. When VSPL=0, the VSYNC pin is'Low active.
When VSPL=1, the VSYNC pin is High active.

HSPL: The polarity of HSYNC pin. When HSPL=0, the HSYNC pin is Low active.

o When HSPL=1, the HSYNC pin is High active.
Description

DPL: The polarity of DCLK pin. When DPL=0; the data is read.onthe,rising edge of DCLK
signal. When DPL=1, the data is read on the falling edge of DCLK-signal.

DPICC: DPI Color mapping Configuration(only support.2'b00)

Register |DB|DB|DB|DB|DB|DB|DB
3Ah 23(22(21(20(19(18(17

50h X[X|[X|Xx|x]|X G3|G2/G1/GO 2’b00

DB|DB|DB|DB|DB|DB|DB|DB|DB|DB
9(8|7|6|5[4[3|2[1]0 DPICC

60h X[{x|[x|x|x|x G5|G4

70h G7|G6/G5|G4 G3|G2

Restrictions SETEXTC turn on to 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
Sleep In or Booster Off Yes

G2/G1/GO| 2’b00
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6.3.5 SETCYC: Set display cycle timing (B4h)

DATASHEET Vo1

B4H SETCYC(Set display cycle timing)
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 0 1 0 0 B4
[ 15" parameter 1 SPONJ7:0] 08
2" parameter 1 SPOFF[7:0] 30
3" parameter 1 CON[7:0] 08
4" parameter 1 COFF[7:0] 28
5" parameter 1 CON1[7:0] 05
6" parameter 1 COFF1[7:0] 36
7" parameter 1 EQON1[7:0] 04
8" parameter 1 EQONZ2[7:0] 58
9™ parameter 1 SON[7:0] 08
10" parameter 1 SOFF[7:0] 58
This command is used to set display waveform cycles.
SPON[7:0]: Fine tune the Start and End signal delay from original starting point.
(1 OSC CLK = 1/32MHz)
SPONI[7:0] Start / END signal output start delay
0x00h 0 x OSC CLK
0x01h 4 x OSC CLK
0x02h 8 x OSC.CLK
0x03h 12 x OSCCLK
O0xFEh 1016 OSC CLK
0xFFh 1020 OSC CLK
SPOFF[7:0]: Fine tune the Start.and End signal ending point.
SPOFF[7:0] Start / END signal output end delay
0x00h 0 x OSC' CLK
0x01h 4x 0SC CLK
0x02h 8x0SC CLK
0x03h 12x OSC CLK
OxFEh 1016 x OSC CLK
. OxEFh 1020 x OSC CLK
Description Note: When output Start/.End signal width is 1- Hsync only, set SPON[7:0] < SPOFF[7:0]
CONJ[7:0]/CON1[7:0]: Fine tune the Clock signal delay from original starting point.
CON[7:0]/CON1[7:0] | Clock signal output start delay
0x00h 0 x OSC CLK
0x01h 4 x OSC CLK
0x02h 8 x OSC CLK
0x03h 12 x OSC CLK
OxFEh 1016 OSC CLK
OxFFh 1020 OSC CLK
COFF[7:0]/COFF1[7:0]: Fine tune the Clock signal ending point.
COFF[7:0]/COFF1[7:0] Clock signal output end delay
0x00h 0 x OSC CLK
0x01h 4 x OSC CLK
0x02h 8 x OSC CLK
0x03h 12 x OSC CLK
OxFEh 1016 OSC CLK
0xFFh 1020 OSC CLK
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DATASHEET Vo1

Note: When output Clock signal width is 1- Hsync only, set COFF[7:0] = CON[7:0] + 2

EQON1/EQONZ2[7:0]: Specify the source EQ period.
(Please note that the EQON1[7:0] < SON[7:0] < SOFF[7:0] < EQONZ2[7:0])

EQON1/EQON2[7:0]

Source EQ Period

0 0 0

0 OSC clock cycle

4 OSC clock cycle

8 OSC clock cycle

12 OSC clock cycle

[ellellelle])le)

[ellellele])le)

0
0
0
0

Ell=l(=ll=}

0
0
0
0

. |lo|o|olole

o|=(=|O|O

o=O|—=|O

16 OSC clock cycle

1008 OSC clock cycle

1012 OSCclock'cycle

1016 OSC clock cycle

—_ | ==

—_ | ==
—_ | [
—_ | ==

.
—_ | == .
—_ | [

gy e (=)

= O|=|O

1020 OSC clock cycle

1-Line Period

1-Line Period

Y

A

EQON2

Y
A

EQON?2

A

SOFF

X

A

\ i

A

Y.

m
[9]
)
z

A

VDD3 VDD3

o]y
(@]
>

A

SOFF

A

I A

SON

EQONH1

VSSA

VSSA

Y.

VCL

SON[7:0]: Specify the valid source output start time.
(Please note that the EQONA1[7:0] < SON[7:0] < SOFF[7:0] < EQON2[7:0])

VCL

VSSA

SONI[7:0] Source output start time
0 0 0 0 0 0 0 0 0 OSC clock cycle
0 0 0 0 0 0 0 1 4 OSC clock cycle
0 0 0 0 0 0 1 0 8 OSC clock cycle
0 0 0 0 0 0 1 1 12 OSC clock cycle
0 0 0 0 0 1 0 0 16 OSC clock cycle
1 1 1 1 1 1 0 0 1008 OSC clock cycle
1 1 1 1 1 1 0 1 1012 OSC clock cycle
1 1 1 1 1 1 1 0 1016 OSC clock cycle
1 1 1 1 1 1 1 1 1020 OSC clock cycle

SOFF[7:0]: Specify the valid source output end time.
(Please note that the EQON1[7:0] < SON[7:0] < SOFF[7:0] < EQON2[7:0])

SOFF[7:0] Source output end time
0 0 0 0 0 0 0 0 0 OSC clock cycle
0 0 0 0 0 0 0 1 4 OSC clock cycle
0 0 0 0 0 0 1 0 8 OSC clock cycle
0 0 0 0 0 0 1 1 12 OSC clock cycle
0 0 0 0 0 1 0 0 16 OSC clock cycle
1 1 1 1 1 1 0 0 1008 OSC clock cycle
1 1 1 1 1 1 0 1 1012 OSC clock cycle
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DATASHEET Vo1

1016 OSC clock cycle

—_

1020 OSC clock cycle

Restrictions -
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
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6.3.6 SETVCOM: Set VCOM voltage (B6h)

DATASHEET Vo1

B6 H SETVCOM ( Set VCOM Voltage)
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 0 1 1 0 B6
[ 1 parameter 1 VCMC_F[7:0] 46
2" parameter 1 VCMC_B[7:0] 46
rd VCMC | VCMC
3" parameter 1 B8 F8 00
4" parameter 1 VCOM_TIMES[2:0] - - - 00
This command is used to set VCOM Voltage.
VCMC_F[8:0]: Forward scan VCOM voltage control.
VCMC_BJ8:0]: Backward scan VCOM voltage control.
VCMC_F[8:0]/VCMC_BJ8:0] VCOM
0 0 0 0 0 1 0 0 -0.3V
0 0 0 0 0 1 0 1 -0.31V
0 0 0 0 0 1 0 1 0 -0.32V
0 0 0 0 0 1 0 1 1 =0.33V
Description 1 0 1 1 1 0 0 0 1 -3.91V
1 0 1 1 1 0 0 1 0 -3.92V
1014+10011~111111101 inhibited
000000110 VSSA
000000111 HZ
VCOM_TIMES[2:0]: Read the VCOM.OTP programmed times.
VCOM_TIMES[2:0] VCOM OTP Programmed Times
111 No programmed
011 VCOM has been programmed 1 time
001 VCOM has been programmed 2 times
000 VCOM has been programmed 3 times
Restrictions SETEXTC turn on to 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
Sleep In or Booster Off Yes
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6.3.7 SETTE: Set internal TE function (B7h)

DATASHEET Vo1

B7H SETTE ( Set internal TE function)
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 0 1 1 1 B7
15" parameter 1 - - TE_SEL[1:0] TEI[3:0] 00
2" parameter 1 TEL SEL[1:0] e - TEP[10:8] 00
3" parameter 1 TEP[7:0] 00
TEI[3:0]: Set the output interval of TE signal according to the display data rewrite cycle and
data transfer rate.
TEI3 | TEI2 | TEH TEIO Output Interval
0 0 0 0 1 frame
0 0 0 1 2 frames
0 0 1 0 3 frames
1 1 1 0 15 frames
1 1 1 1 16 frames
TEI[3:0]=000(1/_\ ,_\ /_\ ’ \ F {_\ /_\ J{_\ /_\
TEI[3:0]=0001/_\ {_\ /_\ /_\
. ’ Frame1 > < Frame2 i rFramef! = N\ Frame14 Frame15= Frame16 e Frame17;
TEI[3:0]=1111/_\ /_\
Descrlptlon - Frame1 < Frame2 2 & Frame3 X < Frame14 <Frame15> Frame16 e Frame17;
TEP[10:0]: Set the output position of frame cycle signal. TE can be used as the trigger signal
for frame synchronous write operation:
Make sure the setting restriction 11°h000 < TEP[10:0] < Numbers of Line-1.
TEP[10:0] Output position
000h 0Oth line
001h 1st line
002h 2nd line
003h 3w line
3FEh 1022nd line
3FFh 1023w line
400h 1024 line
TE_SEL / TEL_SEL[1:0]: Set the TE/TEL pins output signal type.
TEL_SEL1/ | TEL_SELO/
TE_SEL1 TE_SELO HEJUES
0 0 Normal DCS case, combine with CMD R35h Set_tear_on
0 1 TE_VSYNC only
1 0 TE_HSYNC only
1 1 Source driving period
(for touch sensor controller use)
Restrictions | SETEXTC turn on to enable this command.
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Register
Availability

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
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6.3.8 SETGPO: Set GPO output function (B8h)

DATASHEET Vo1

B8H SETGPO ( Set GPO output function)
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 1 0 0 0 B8
[ 15" parameter 1 GPO1SELJ[3:0] GPOOSEL[3:0] 00
2" parameter 1 GPOS3SELJ[3:0] GPO2SELJ[3:0] 00
This command is used to set GPOn pin output.
GPONSEL[3:0] Output signal
Description 0690 A qujput .
0001 Source driving period
(for touch sensor controller use)
Others Inhibited.
Restrictions SETEXTC turn on to 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
Sleep In or Booster Off Yes
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6.3.9 SETEXTC: Set extented command set (B9h)

DATASHEET Vo1

B9H SETEXTC ( Set extended command set)
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 0 1 1 1 0 0 1 B9
[ 15" parameter 1 EXTC1[7:0] FF

2" parameter 1 EXTC2[7:0] 83

3" parameter 1 EXTC3[7:0] 79

This command is used to set extended command set access enable.
Extend CMD Command description
Description Enable After command (B9h), must write 3 parameters
(FFh, 83h, 79h) by order
. After command(B9h), write 3 parameters (xxh;xxh;xxh) an
Disable(default) | |} q is al right(, but)can ot bo (FFh, 83h$ 79h) any
Restrictions .
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
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6.3.10 SETOTP: Set OTP (BBh)

FDescription

BBH SETOTP( Set OTP

DCX D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 0 1 1 1 0 1 1 BB
| 15" parameter 1 OTP_KEY0[7:0]
2" parameter 1 OTP_KEY1[7:0] 00
3" parameter 1 OTP_MASK][7:0] 00
4" parameter 1 OTP_INDEX][7:0] 00
5" parameter 1 OTP_DATA[7:0] 00
OTP
th OTP_ | OTP_ — | INTVP . OTP—{ OTP_
6" parameter 1 POR PWE Pg\IIERL_ P EN OTP_PTM[1:0] TEST | PROG 00
This command is used to set OTP Related Setting.
PSR Description Note

OTP_KEY1[7:0]

OTP_KEY0[7:0] = 0xAAh

OTP_KEYA[7:0] = 0x55h Enter OTP program mode

OTP_KEY0[7:0] = 0x00h

OTP_KEYA[7:0] = 0x00h Leave OTP program/mode

If HX8379-C operate on OTP

program mode.

Other value Invalid

non-OTP program mode.

program mode, Then keep on OTP

If\HX8379-C operate on non-OTP
program mode, Then keep on

OTP_MASK]|7:0]: Bit programming mask, “1” means this bit can’t be programmed.
OTP_INDEX[7:0]: Set index of OTP table for programming.

OTP_DATA[7:0]: Read-back the OTP.index data.

OTP_PROG: When set to 1, the register content of OTP index is programmed.

OTP.TEST: “0”, setting OTP_PROG high will trig internal state machine.
“17, setting OTP-PROG high will not trig internal state machine.

OTP_PTM[1:0]: For test mode enabling.
INTVPP_EN: OTP_PWR power selected.
“0” : External OTP_PWR is selected when programmed.
“1” : Internal OTP_PWR (VGH short to OTP_PWR) is selected when
programmed.
OTP_PWR_SEL: When written to 1, OTP_PWR voltage is fed to OTP circuit.
OTP_PWE: OTP program write enable, if 1, means OTP is able to be programmed.

OTP_POR: Pulse for OTP data read operation.

Restrictions SETEXTC turn on to 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
Sleep In or Booster Off Yes
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6.3.11 SET_BANK: Set register bank partition index(BDh)

BDH SET_BANK(Set register bank partition index)
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 0 1 1 1 1 0 1 BD
1% parameter 1 g g g g g g BAN}[:—_IO’\]IDEX 00

Set the register bank for some Commands that beyond 64 parameters

This command is active only for RC1h.
For example:

Write RC1h, PA44~PA85

Step1: write RBDh = 01h

Step2: write RC1h, PA44~85

o Read RC1h, PA86~PA127
Description Step1: write RBDh = 02h
Step2: read RC1h, PA86~127

BANK RC1h

INDEX][1:0] (SETDGCLUT)

00(Bank 0) PA1~43

01(Bank 1) PA44~85

10(Bank 2) PA86~127

11(Bank 3) NA
Restrictions SETEXTC turn on to enable this,command.

Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Moede On, Sleep Out Yes
Sleep In or Booster Off Yes
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6.3.12 SETDGCLUT: Set DGC LUT (C1h)

DATASHEET Vo1

C1H SETDGCLUT ( Set DGC LUT)

DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 0 1 C1
Bank 0 DGC_E
1% parameter ! ) ) ) ’ ’ ) ) N 00
2" parameter 1 0 0 0 0 R_GAMMAO[5:2] -
3" parameter 1 0 0 0 0 R_GAMMA1[5:2] -
4™ parameter 1 0 0 0 R_GAMMA2[6:2] -
5" parameter 1 0 0 R_GAMMA3[7:2] -
6" parameter 1 0 0 R_GAMMA4[7:2] -
7" parameter 1 0 R_GAMMA5[8:2] -
8" parameter 1 0 R_GAMMAG[8:2] -
9" parameter 1 0 R_GAMMA7[8:2] -
10" parameter 1 0 R_GAMMAB[8:2] -
11" parameter 1 0 R_GAMMA9[8:2] -
12" parameter 1 0 R_GAMMA10[8:2] -
13" parameter 1 0 R_GAMMA11[8:2] -
14" parameter 1 0 R_GAMMA12[8:2] -
15" parameter 1 0 R_GAMMA13[8:2] -
16" parameter 1 R_GAMMA14[9:2] -
17" parameter 1 R_GAMMA15[9:2] -
18" parameter 1 R-GAMMA16[9:2] -
19" parameter 1 R.GAMMA17[9:2] -
20" parameter 1 R_.GAMMA18[9:2] -
21" parameter 1 R_GAMMA19[9:2] -
22" parameter 1 R_GAMMA20[9:2] -
23" parameter 1 R_GAMMA21[9:2] -
24" parameter 1 R_GAMMA22[9:2] -
25" parameter 1 1 R_GAMMA23[8:2] -
26" parameter 1 1 R-GAMMA24[8:2] -
27" parameter 1 1 R_GAMMA25[8:2] -
28" parameter 1 i R_GAMMA26[8:2] -
29" parameter 1 1 R_GAMMA27[8:2] -
30" parameter 1 1 R_GAMMA28[8:2] -
31" parameter 1 1 R_GAMMA29[8:2] -
32" parameter 1 1 R_GAMMA30[8:2] -
33" parameter 1 1 R_GAMMA31[8:2] -
34" parameter 1 1 R_GAMMA32[8:2] -
35" parameter 1 R_GAMMAO[1:0] R_GAMMAA1[1:0] R_GAMMAZ2[1:0] R_GAMMAB3[1:0] z
36" parameter 1 R_GAMMAA4[1:0] R_GAMMAS5[1:0] R_GAMMAS[1:0] R_GAMMA7[1:0] g
37" parameter 1 R_GAMMAS[1:0] R_GAMMA9[1:0] R_GAMMA10[1:0] R_GAMMA11[1:0] .
38th parameter 1 R_GAMMA12[1:0] R_GAMMA13[1:0] R_GAMMA14[1:0] R_GAMMA15[1:0] -
39th parameter 1 R_GAMMA16[1:0] R_GAMMA17[1:0] R_GAMMA18[1:0] R_GAMMA19[1:0] -
40th parameter 1 R_GAMMAZ20[1:0] R_GAMMA21[1:0] R_GAMMA22[1:0] R_GAMMA23[1:0] -
41" parameter 1 R_GAMMA24[1:0] R_GAMMA25[1:0] R_GAMMA26[1:0] R_GAMMA27[1:0] z
42th parameter 1 R_GAMMAZ28[1:0] R_GAMMA29[1:0] R_GAMMA30[1:0] R_GAMMA31[1:0] -
43" parameter 1 R_GAMMA32[1:0] - - e I -
?s?”k 1 1 0 0 0 0 G_GAMMAQ[5:2] .

parameter
2" parameter 1 0 0 0 0 G_GAMMA1[5:2] -
3" parameter 1 0 0 0 G_GAMMA2[6:2] -
4™ parameter 1 0 0 G_GAMMA3[7:2] -
5" parameter 1 0 0 G_GAMMA4[7:2] -
6" parameter 1 0 G_GAMMA5[8:2] -
7" parameter 1 0 G_GAMMAG[8:2] -
8" parameter 1 0 G_GAMMA7[8:2] -
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DATASHEET Vo1

9" parameter 1 0 G_GAMMAB[8:2] -
10" parameter 1 0 G_GAMMA9[8:2] -
11" parameter 1 0 G_GAMMA10[8:2] -
12" parameter 1 0 G_GAMMA11[8:2] -
13" parameter 1 0 G_GAMMA12[8:2] -
14" parameter 1 0 G_GAMMA13[8:2] -
15" parameter 1 G_GAMMA14[9:2] -
16" parameter 1 G_GAMMA15[9:2] -
17" parameter 1 G_GAMMA16[9:2] -
18" parameter 1 G_GAMMA17[9:2] -
19" parameter 1 G_GAMMA186[9:2] -
20" parameter 1 G_GAMMA10[9:2] -
21" parameter 1 G_GAMMA20[9:2] -
22" parameter 1 G_GAMMA21[9:2] -
23" parameter 1 G_GAMMA22[9:2] -
24" parameter 1 1 G_GAMMA23[8:2] -
25" parameter 1 1 G_GAMMA24[8:2] -
26" parameter 1 1 G_GAMMA25[8:2] -
27" parameter 1 1 G_GAMMA26[8:2] -
28" parameter 1 1 G_GAMMA?27[8:2] -
29" parameter 1 1 G~ GAMMA28[8:2] -
30" parameter 1 1 G.GAMMA29[8:2] -
31" parameter 1 1 G ‘GAMMA30[8:2] -
32" parameter 1 1 G GAMMA31[8:2] -
33" parameter 1 1 G_GAMMA32[8:2] -
34" parameter 1 G_GAMMAO[1:0] G_GAMMA1[1:0] G_GAMMA2[1:0] G_GAMMA3[1:0] g
35" parameter 1 G_GAMMAA4[1:0] G_GAMMAS[1:0] G. GAMMAS[1:0] G_GAMMA7[1:0] g
36" parameter 1 G_GAMMAS[1:0] G_GAMMA9[1:0] G_GAMMA10[1:0] | G_GAMMAT11[1:0] .
37" parameter 1 G_GAMMA12[1:0] || GIGAMMA13[1:0]. |< G_GAMMA14[1:0] | G_GAMMA15[1:0] g
38" parameter 1 G_GAMMA16[1:0] |G~ GAMMA17[1:0]- |*. G_GAMMA18[1:0] | G_GAMMA19[1:0] g
39" parameter 1 G_GAMMA20[1:0] | G_GAMMA21[1:0]\ | G_GAMMA22[1:0] | G_GAMMA23[1:0] g
40" parameter 1 G_GAMMA24[1:0] | G_GAMMA25[1:0] | G_GAMMA26[1:0] | G_GAMMA27[1:0] g
41" parameter 1 G_GAMMA28[1:0] | G{GAMMA29[1:0] | G_GAMMA30[1:0] | G_GAMMA31[1:0] g
42" parameter 1 G_GAMMA32[1:0] - . - [ - - -
?S”k 2 1 0 0 0 0 B_GAMMAQ[5:2] .
parameter
2" parameter 1 0 0 0 0 B_GAMMAI1[5:2] -
3" parameter 1 0 0 B_GAMMAZ2[6:2] -
4™ parameter 1 0 0 B_GAMMA3[7:2] -
5™ parameter 1 0 0 B_GAMMA4[7:2] -
6" parameter 1 0 B_GAMMAS5[8:2] -
7" parameter 1 0 B_GAMMAG[8:2] -
8" parameter 1 0 B_GAMMA7[8:2] -
9™ parameter 1 0 B_GAMMAS[8:2] -
10" parameter 1 0 B_GAMMA9[8:2] -
11" parameter 1 0 B_GAMMA10[8:2] -
12" parameter 1 0 B_GAMMA11[8:2] -
13" parameter 1 0 B_GAMMA12[8:2] -
14" parameter 1 0 B_GAMMA13[8:2] -
15" parameter 1 B_GAMMA14[9:2] -
16" parameter 1 B_GAMMA15[9:2] _
17" parameter 1 B_GAMMA16[9:2] -
18" parameter 1 B_GAMMA17[9:2] -
19" parameter 1 B_GAMMA18[9:2] -
20" parameter 1 B_GAMMA19[9:2] -
21" parameter 1 B_GAMMA20[9:2] -
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DATASHEET Vo1

22" parameter

B_GAMMA21[9:2]

23" parameter

B_GAMMA22[9:2]

24" parameter

B_GAMMA23[8:2]

25" parameter

B_ GAMMA24[8:2]

26" parameter

B_ GAMMA25[8:2]

27" parameter

B_ GAMMA26[8:2]

28" parameter

B_ GAMMA27[8:2]

29" parameter

B_GAMMA28]8:2]

30" parameter

B_ GAMMA29]8:2]

31" parameter

B_GAMMA30][8:2]

32" parameter

B_GAMMA31[8:2]

33" parameter

QY [BEG [N (G [N Q) [NIFQ) Q) [NIIY) Y

B_GAMMA32[8:2]

34™ parameter B_GAMMAO[1:0] | B_GAMMAT[1:0] | B GAMMA2[1:0] | B GAMMAS[1:0] -
35" parameter B_GAMMA4[1:0] | B_GAMMA5[1:0] | B GAMMAG[1:0]-|. B GAMMA7[1:0] -
36" parameter B_GAMMAS[1:0] | B_GAMMA9[1:0] | B_GAMMAT10[1:0] | B GAMMAT11[1:0] -

37" parameter

B_GAMMA12[1:0]

B_GAMMA13[1:0]

B_GAMMA14[1:0]

B_GAMMA15[1:0]

38" parameter

B_GAMMA16[1:0]

B_GAMMA17[1:0]

B_GAMMA18[1.0]

B_GAMMA19[1:0]

39" parameter

B_GAMMA20[1:0]

B_GAMMA21[1:0]

B_GAMMA?22[1.0]

B_GAMMA23[1:0]

40" parameter

B_GAMMA24[1:0]

B_GAMMA25[1:0]

B.GAMMA26[1:0]

B_GAMMA27[1:0]

41" parameter

B_ GAMMA28[1:0]

B_GAMMA29][1:0]

B_GAMMA30[1:0]

42" parameter

UG |G T |G TG (U TG (UG UG DU UG TG UG G (UG Q) (UG Q) ) JUI'§) 'Y

B_GAMMA32[1:0]

B_GAMMA31[1:0]

LUT Default Value R/G/B DGC LUT
(Hex)
00h GAMMAO0I[9:0]
08h GAMMA1[9:0]
. 10h GAMMAZ2[9:0]
Description 18h GAMMAZ3[9:0]
20h GAMMAA4[9:0]
28h GAMMA5[9:0]
30h GAMMAG6[9:0]
38h GAMMAT7[9:0]
40h GAMMABSI[9:0]
48h GAMMAZQ9[9:0]
50h GAMMA10[9:0]
58h GAMMA11[9:0]
60h GAMMA12[9:0]
68h GAMMA13[9:0]
70h GAMMA14[9:0]
78h GAMMA15[9:0]

This command is used to set Digital Gamma Curve.Look-Up Table:

R/G/B Digital Gamma Curve Look-Up Table are divided in‘three banks.
Select Bank in command BDh before‘setting. DGC LUT. C1h.

Set_Bank (BDh)

DGC_EN/DGC LUT

00h

DGC_EN : 1" PA and R coler DGC LUT : 2™ PA~ 43™ PA

01h

G colorDGC LUT : 1PA~ 42™ PA

02h

B.color DGC LUT : 15" PA~ 42" PA

DGC_EN: Enable.the DGC function

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.

-P221-
April, 2014



= HX8379-C

480RGBx864dots, TFT Mobile Single Chip Driver

S// Himax

DATASHEET Vo1

80h GAMMA16[9:0]

88h GAMMA17[9:0]

90h GAMMA18[9:0]

98h GAMMA19[9:0]

AOh GAMMA20[9:0]

A8h GAMMA21[9:0]

BOh GAMMA22[9:0]

B8h GAMMA23[9:0]

COh GAMMA24[9:0]

C8h GAMMA25[9:0]

DOh GAMMA26[9:0]

D8h GAMMA27[9:0]

EOh GAMMA28[9:0]

E8h GAMMA29[9:0]

FOh GAMMAS3O0[9:0]

F8h GAMMA31[9:0]

FFh GAMMABS2[9:0]
Restrictions SETEXTC turn on to enable this command:

Availability

Register Normal Mode On, Idle Mode, Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On;-Sleep Out Yes
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6.3.13 SETID: Set ID (C3h)

C3H SETID ( Set ID)

DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 0 1 1 C3
[ 15" parameter 1 ID1[7:0] 83
2" parameter 1 ID2[7:0] 79
3" parameter 1 ID3[7:0] 0C
4" parameter 1 IDA4[7:0] 00
5" parameter 1 ID_TIMES[2:0] E N - - EO

ID1[7:0] is used to set ID RDAh value.
ID2[7:0] is used to set ID RDBh value.
ID3[7:0] is used to set ID RDCh value.

ID4[7:0] is used to set the fourth ID.

Description
ID_TIMES[2:0]: Read the ID OTP programmed times.
ID_TIMES[2:0] ID OTP Programmed Times

111 No programmed

011 ID has been programmed 1 time

001 ID has been programmed 2 times

000 ID has been-programmed 3 times
Restrictions SETEXTC turn on to 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
Sleep In or Booster, Off Yes
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6.3.14 SETDDB: Set DDB (C4h)

C4H SETDDB ( Set DDB)
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 0 1 0 0 C4
[ 17 parameter 1 DDB1[7:0] 00
2" parameter 1 DDB2[7:0] 00
3" parameter 1 DDB3[7:0] 00
4" parameter 1 DDB4[7:0] 00
Description This command is used to set CMD RA1h DDB1~4 value.
Restrictions SETEXTC turn on to 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
Sleep In or Booster Off Yes
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6.3.15 SETCABC: Set CABC control (C9h)

CO9H SETCABC (Set CABC Control)
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 0 0 1 C9
PWM_
1 Parameter | 1 | PERIO | SEL_PWMCLK[2:0] sEL_GAIN[1:0] | NeY | S| 1F
D[16]
2" Parameter 1 PWM_PERIOD[15:8] 2E
3" Parameter 1 PWM_PERIODJ[7:0] 1E
4" Parameter | 1 | Shong DIM_FRAME[6:0] 1E
BC_C
5" Parameter | 1 | 05| - - | TRLE CABC_FLM[3:0] 00
N
This command is used to set CABC parameter.
SEL_BLDUTY: Backlight pwm output duty on/off control when CABC operation.
‘0’, The Backlight pwm output duty is 100%.
‘1’, The Backlight pwm output duty is calculated from CABC operation:
INVPULS: The backlight PWM output polarity-select:
‘0’, The backlight PWM output is low level active:
‘17, The backlight PWM output is high level-active:
SEL_GAIN[1:0]: CABC gain select.
SEL_GAIN[1:0] Gain
00 Use 1.00-as CABC calculate gain
01 Use 0.5x CABC-calculate gain
10 Use 0.75x as CABC calculate gain
11 Use CABC calculate gain
SEL_PWMCLK]2:0] : Internal PWM. CLK-divider for CABC clock.
SEL_PWMCLK][2:0] Brightness Control Clock frequency
0 0 0 PWM_CLK/ 1
0 0 1 PWM_CLK/2
Description 0 1 0 PWM CLK/ 4
0 1 1 PWM_CLK/6
1 0 0 PWM_CLK/8
1 0 1 PWM_CLK /10
1 1 0 PWM_CLK /12
1 1 1 PWM CLK/ 14
PWM_PERIOD[16:0]: The backlight PWM output period setting.
When PWM_PERIOD[16]=0, PWM_PERIOD[15:6] setting inhibited.
PWM_PERIOD [5:0] CABC_PWM_OUT signal frequency
0] o0O]J]O0O]J]O0O]O]O [(Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK]2:0]]/500
0] O0O]J0]O0]O 1 [(Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK|2:0]/513
0] 0] 0] 0] 1 0 [(Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK|2:0]}/527
0] 0] 0] 0] 1 1 [(Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK[2:0]]/541
0] 00O 1 0] o0 [(Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK|2:0]]/556
0] 00O 1 0 1 [(Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK|2:0]]/572
0] 00O 1 1 0 [(Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK]2:0]]/589
0] 00O 1 1 1 [(Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK[2:0]1/607
0|0 1 0] 0]O0 [(Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK[2:0]]/625
0|0 1 0]O0 1 [(Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK|2:0]]/646
0] O 1 0 | 1 0 [(Fosc/ABC OSCDIV[1:0])/SEL PWMCLK[2:0]]/667
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DATASHEET Vo1

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0])/690

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0])/715

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0])/741

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0])/770

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0])/800

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0]//834

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0])/870

Fosc/ABC_OSCDIV[1:0]

— — — [— [— [~ [— [~

/SEL_PWMCLK[2:0])/910

[(
[(
[(
[(
[(
[(
[(
[(
[(

Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK[2:0]}/953

Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK[2:0]}/1000

Fosc/ABC_OSCDIV[1:0]

~—

/SEL_PWMCLK[2:0])/1053

Fosc/ABC_OSCDIV[1:0]

~—

/SEL_PWMCLK][2:0]/1112

Fosc/ABC_OSCDIV[1:0]

/SEL. PWMCLKI[2:0])/1177

Fosc/ABC_OSCDIV[1:0]

/SEL. PWMCLK[2:0])/1250

Fosc/ABC_OSCDIV[1:0]

/SEL_ PWMCLK[2:0])/1334

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0])/1429

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0])/1539

JSEL_PWMCLK[2:0])/1667

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0])/1819

Fosc/ABC_OSCDIV{1:0]

/SEL_PWMCLK[2:0]}/2000

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0]}/2223

Fosc/ABC_OSCDIV[1:0]

/SEL. PWMCLK[2:0])/2500

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0]//2858

Fosc/ABC: OSCDIV[1:0]

/SEL PWMCLK[2:0]//3334

Fosc/ABC_OSCDIV[1:0]

/SEL_PWMCLK[2:0]}/4000

(
(
(
(
(
(
g
(Fosc/ABC_OSCDIV[1:0]
(
(
(
(
(
(
(
(

Fosc/ABC_OSCDIV[1:0]

—~ = = e e e e e = = = =

/SEL_PWMCLK[2:0]}/5000

(Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK[2:0])/6667

Fosc/ABC_OSCDIV[1

:0])/SEL_PWMCLK[2:0]}/10000

Fosc/ABC. OSCDIV[1

0])/SEL_PWMCLK[2:0]}/20000

Fosc/ABC..OSCDIV[1

0])/SEL_PWMCLK[2:0]}/22223

Fosc/ABGC_OSCDIV[1

:0])/SEL_PWMCLK[2:0]}/25000

Fosc/ABC_OSCDIV[1

Fosc/ABC_OSCDIV[1

:0])/SEL_PWMCLK[2:0]]/33334

Fosc/ABC_OSCDIV[1

0])/SEL_PWMCLK[2:0]}/40000

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
(
(
(
(
(
(
(
(

Fosc/ABC_OSCDIV[1

)

|
0])/SEL_PWMCLK[2:0]}/28572

)

)

)

0])/SEL_PWMCLK[2:0]}/50000

(Fosc/ABC_OSCDIV[1

:0])/SEL_PWMCLK[2:0]]/66667

Fosc/ABC_OSCDIV[1:

0])/SEL_PWMCLK[2:0]}/100000

Al (R (AR (A A2 2000|000 |0(0|0 00|00 |0O|0|0|0|0|0|Oo|o|o
O|l—t|l—t| | A et | [ | =2 OO |O(O|ICIOIC|IO|= |l 2|00 |—|—a|—a|—
O|l=t = | == OO0 O|— || = (= |O0|I0|O|—= | [ O|I0CI0O|I0O|= (| |O|I0O|0|IO|m=|=[——=O
O|l== OO0 |—=O|0|=|2A|COO|=[ OO | (OO ||| IO |O|IC[m=O|OC|—
o= |O= O~ O=O|=O|=|O|= |02 O|=O|=|O|=|IO|=O|r O |O|*O|m|O|=|O|—|O|—

- OO0 (0O|0|O(0C|0|O|O|0|O|O|0|O|O|= (=== (=== (=== === 2= o|o0o|o|0

[
[
[
[
[
[
[
[
[
(
(

— —

Fosc/ABC_OSCDIV[1:

0])/SEL_PWMCLK[2:0]}/200000

Others

Inhibited

When PWM_PERIOD[16]=1:
CABC_PWM_OUT frequency=

Note: PWM_PERIOD[15:0]=0000h is inhibited.

CABC_FSYNC: Reset CABC_PWM_OUT signal by each

CABC_DD: CABC dimming function enable bit.
(Main dimming function enable/disable ,

‘0’, Disable CABC dimming.
‘1”, Enable CABC dimming.

BC_CTRL_EN: Enable Backlight & PMIC.

[(Fosc/ABC_OSCDIV[1:0])/SEL_PWMCLK[2:0]}/( PWM_PERIOD[15:0]+1)

DIM_FRAME[6:0] : Number of dimming frames used in manual brightness dimming.

It also controls data gain and backlight dimming function from on to off and off to on .)

CABC_STEP[7:0]: CABC step numbers during dimming period.

VSYNC.
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CABC_FLM[3:0]: CABC dimming frame number for each step.

Restriction SETEXTC turn on to 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
Sleep In or Booster Off Yes
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6.3.16 SETCABCGAIN: Set CABC Gain value (CAh)

CAH SETCABCGAIN (Set CABC Gain value)
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 0 1 0 CA
[ 15" Parameter 1 - DBGO[6:0] -
2" parameter 1 - DBG1[6:0] -
3" parameter 1 - DBG2[6:0] -
4" parameter 1 - DBG3[6:0] -
5" parameter 1 - DBG4[6:0] -
6" parameter 1 - DBG5[6:0] -
7" parameter 1 - DBG6[6:0] -
8" parameter 1 - DBG7[6:0] -
9" parameter 1 - DBG8[6:0] -
DBGO0~8[6:0] : Gain select register 0~8.
DBG0-~8[6:0] CABC Gain | CABC Duty

0 0 X X X X X Reserve

0 1 0 0 0 0 0 1+0/32 100%

0 1 0 0 0 0 1 1+1/32 96.97%

0 1 0 0 0 1 0 1+2/32 94.12%

0 1 0 0 0 1 1 1+3/32 91.43%

0 1 0 0 1 0 0 1+4/32 88.89%

0 1 0 0 1 0 1 1+5/32 86.49%

0 1 0 0 1 1 0 1+6/32 84.21%

0 1 0 0 1 1 1 1+7/32 82.05%

0 1 0 1 0 0 0 1+8/32 80%

0 1 0 1 0 0 1 1+9/32 78.05%

0 1 0 1 0 1 0 1+10/32 76.19%

0 1 0 1 0 1 1 1+11/32 74.42%

0 1 0 1 1 0 0 1+12/32 72.73%

0 1 0 1 1 0 1 1+13/32 71.11%

0 1 0 1 1 1 0 1+14/32 69.57%
Description 0 1 0 1 1 1 1 1+15/32 68.09%

0 1 1 0 0 0 0 1+16/32 66.67%

0 1 1 0 0 0 1 1+17/32 65.31%

0 1 1 0 0 1 0 1+18/32 64%

0 1 1 0 0 1 1 1+19/32 62.75%

0 1 1 0 1 0 0 1+20/32 61.54%

0 1 1 0 1 0 1 1+21/32 60.38%

0 1 1 0 1 1 0 1+22/32 59.26%

0 1 1 0 1 1 1 1+23/32 58.18%

0 1 1 1 0 0 0 1+24/32 57.14%

0 1 1 1 0 0 1 1+25/32 56.14%

0 1 1 1 0 1 0 1+26/32 55.17%

0 1 1 1 0 1 1 1+27/32 54.24%

0 1 1 1 1 0 0 1+28/32 53.33%

0 1 1 1 1 0 1 1+29/32 52.46%

0 1 1 1 1 1 0 1+30/32 51.61%

0 1 1 1 1 1 1 1+31/32 50.79%

1 0 0 0 0 0 0 1+32/32 50%

For details, please refer to chapter “5.13.2 CABC Block”.
Restrictions SETEXTC turn on to 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
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6.3.17 SETPANEL: Set panel related register (CCh)

SETPANEL( Set panel related register)

i DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 1 0 0 CC
" SS_ GS_ REV_ | BGR_
1% parameter 1 - - - - PANEL | PANEL | PANEL | PANEL 00

Description0

This command is used to set setting of panel related register and make panel module meets
below spec from viewpoint of user

BGR_PANEL: The order of <R><G><B> dot color for module supplier, default value is stored
in OTP. If color filter of panel is <B><G><R> type, setting BGR_PANEL = 1, if,color filter of
panel is <R><G><B> type, setting BGR_PANEL = 0. This bit is to,make panel module look
like a <R><G><B> type panel form the user viewpoint.

REV_PANEL: The REV_PANEL setting is combined with HW._ Pin©"NBWSEL to select the
inversion of the display of all characters and graphics. This setting allows the display of
the same data on both normally-white and normally-black panels.

NBWSEL=1 NBWSEL=0
REV_PANEL =0 Normally-white panel. | Normally-black panel
REV_PANEL =1 Normally-black panel”|~Normally-white panel

GS_PANEL: Specify the shift direction of.gate driver output:
When GS_PANEL = 0, the panel control signalis normal scan.
When GS_PANEL = 1, the panel control'signal is reverse scan:

SS_PANEL: Specify the shift direction of source driver output. When SS_PANEL = 0, the
shift direction from S1 to, 51440. When SS_PANEL = 1, the shift direction from S1440 to S1.

Restrictions SETEXTC turn on to 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
Sleep In.or.Booster Off Yes
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6.3.18 SETCLOCK : Adjust OSC frequency (CBh)

DATASHEET Vo1

CBH SETCLOCK (Adjust OSC frequency)
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 0 1 0 1 1 CB
[ 15" Parameter 1 - - - - UADJ[3:0] 07
UADJ[3:0]: For user to adjust OSC frequency, default is 32 MHz.
UADJ[3:0] Internal oscillator frequency
0 0 0 0 61.49%
0 0 0 1 67.29%
0 0 1 0 72.69%
0 0 1 1 78.26%
0 1 0 0 83.20%
0 1 0 1 89.14%
Description L 1 1 s 94.51%
0 1 1 1 100.00%
1 0 0 0 103.95%
1 0 0 1 109.72%
1 0 1 0 114.55%
1 0 1 1 120.56%
1 1 0 0 124.70%
1 1 0 1 130.56%
1 1 1 0 135.40%
1 1 1 1 140.93%
Restrictions SETEXTC turn on to 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
Sleep In or Booster Off Yes
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6.3.19 SETOFFSET (D2h)

DATASHEET Vo1

D2H SETOFFSET
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 1 0 0 1 0 D2
[ 17 parameter 1 VN_REFS[3:0] VP_REFS[3:0] 66
This command is used for CP trimming reference voltage.
VP_REFS[3:0]: Positive reference voltage VP_REF setting.
(VP_REF[3:0] >= VRHP[4:0])
VP REFS|[3:0 VP_REF Voltage |
0 0 0 0 4.3V
0 0 0 1 4.4V
0 0 1 0 4.5V
0 0 1 1 4.6V
0 1 0 0 4.7V
0 1 0 1 4.8V
0 1 1 0 4.9V
0 1 1 1 5.0V
1 0 0 0 5.1V
1 0 0 1 5.2V
1 0 1 0 5.3V
1 0 1 1 54N
1 1 0 0 5.5V
1 1 0 1 5.6V
1 1 1 0 5.8V
1 1 1 1 6.1V
Description
VN_REFS[3:0]: Negative reference voltage VN_REF setting.
(VN_REF[3:0] >=VRHN[4:0])
VN_REFS[3:0 VN_REF Voltage |
0 0 0 0 =4.3V
0 0 0 1 -4.4V
0 0 1 0 -4.5V
0 0 1 1 -4.6V
0 1 0 0 -4.7V
0 1 0 1 -4.8V
0 1 1 0 -4.9V
0 1 1 1 -5.0V
1 0 0 0 -5.1V
1 0 0 1 -5.2V
1 0 1 0 -5.3V
1 0 1 1 -5.4V
1 1 0 0 -5.5V
1 1 0 1 -5.6V
1 1 1 0 -5.8V
1 1 1 1 -6.1V
Restrictions SETEXTC turn on to 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
Sleep In or Booster Off Yes
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6.3.20 SETGIP_O0: Set GIP timing (D3h)

DATASHEET Vo1

D3H SETGIP_0(Set GIP Option 0)
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 0 1 0 0 1 1 D3
1% parameter 1 - - - - - - VGLO | LVGL_ -
_SEL SEL
2" parameter 1 EQ_DELAY[7:0] -
OVER
3" parameter 1 - - GIP—EQ_—MODE - - LAP - -
[1:0] OPT
4™ parameter 1 GTO[7:0] -
5" parameter 1 GNOJ[7:0] -
6" parameter 1 USER _GIP_GATE[7:0] -
7" parameter 1 USER_GIP_GATE1[7:0] -
8" parameter 1 SHRO_3[3:0] SHRO02[3:0] -
9™ parameter 1 SHRO_1[3:0] SHRO[11:8] -
10" parameter 1 SHRO[7:0] -
11% parameter 1 - - | - -] SHRO_GS[11:8] -
12" parameter 1 SHRO_GSJ[7:0] -
13" parameter 1 - - |- - SHR1{11:8] -
14" parameter 1 SHR1{7:0] -
15" parameter 1 - - - - SHR1_GS[11:8] -
16" parameter 1 SHR1_GS[7:0] -
17" parameter 1 - - |- < SHR2[11:8] -
18" parameter 1 SHR2[7:0] -
19" parameter 1 - - - - SHR2_GS[11:8] -
20" parameter 1 SHR2-GS[7:0] -
21" parameter 1 SHPO[3:0] SCP[3:0] 5
22" parameter 1 SHP2[3:0] SHP1[3:0] -
23" parameter 1 CHRO[7:0] -
24" parameter 1 CHRO-GS[7:0] -
25" parameter 1 CHPOI[3:0] CCPOI[3:0] -
26" parameter 1 CHR1[7:0] -
27" parameter 1 CHR1_GS[7:0] -
28" parameter 1 CHP1[3:0] CCP1[3:0] -
29" parameter 1 vbp_setting[7:0] -
This.command is usedfor GIP signal setting.
VGLO_SEL: VGLO voltage selection.
VGLO SEL VGLO Voltage Selection
0 VGL
1 VGL REG
LVGL_SEL: LVGL voltage selection.
LVGL_SEL LVGL Voltage Selection
VGL
Description 1 VGL_REG
EQ_DELAY[7:0]: Set GIP control signal EQ period
EQ_DELAY [7:0] GIP EQ Period
0 0 0 0 0 0 0 0 0 OSC clock cycle
0 0 0 0 0 0 0 1 8 OSC clock cycle
0 0 0 0 0 0 1 0 16 OSC clock cycle
0 0 0 0 0 0 1 1 24 OSC clock cycle
0 0 0 0 0 1 0 0 32 OSC clock cycle
1 1] 1+ [ 1] 1] 1]o]o 2016 OSC clock cycle
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DATASHEET Vo1

1 1 1 1 1 1 0 1 2024 OSC clock cycle
1 1 1 1 1 1 1 0 2032 OSC clock cycle
1 1 1 1 1 1 1 1 2040 OSC clock cycle
Rising GIP Falling GIP
EQ_DEALY EQ_DEALY
0 E .
et T VGH
'
]
]
]
]
]
0
N VSSA
'
dororebe s VGL
SPON
/CON
GIP_EQ_MODE[1:0]: GIP EQ (pre-charge) type selection
GIP_EQ_MODE[1] GIP_EQ_MODE]0] GIP EQ Type

Both rising / falling EQ

Only rising edge EQ

Only falling edge EQ

— -0

= (O|=|O

EQ Off

OVERLAP_OPT:Choose GPWR over lap. type.
When set ‘1’, GRWR low period longer then high period.
When set ‘'0’, . GRWRhigh period-longer then low period.

GTO[7:0] : Define toggle period of output GPWR clock signal setting

GTO[7:0] GPWR toggle frequency (GTO_VH=0/1)
8'h00 64-x Frame/Line
8'h01 1'x Frame/ Line
8'h02 2 x Frame/ Line
8'h03 3 x Frame/ Line
8'hFD 253 x Frame/ Line
8'hFE 254 x Frame/ Line
8'hFF 255 x Frame/ Line
GNO[7:0]: Define output GPWR clock signal non-overlap timing
GNOJ[7:0] GPWR non-overlap timing
8’h00 0 (invalid when GTO_VH=1)
8'h01 4 x OSC CLK
8'h02 8 x OSC CLK
8'h03 12 x OSC CLK
8'hFD 1012 x OSC CLK
8'hFE 1016 x OSC CLK
8'hFF 1020 x OSC CLK

GPWR1/2 toggle period unit defined by frame or line depend on GIP_OPT[4] bit setting.
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DATASHEET Vo1

Vsync/
Hsync

GPWR1_L/IR

GPWR2_L/IR

Vsync/
Hsync

GPWR1_L/IR

GPWR2_L/IR

Vsync/
Hsync

GPWR1_L/IR

GPWR2_L/IR

Non-overlap timing depends on GNO[7:0] setting.

GPWR1/2 non-overlap signal are as below:

a

GPWR1/2 overlap signal are as below:

GNO GNO GNO
GTO ) GTO g
GTO \ a0

GNO GNO

GNO
<—

GPWR1/2.: one-side non-overlap , one-side in the same edge as below
(when.set OVERLAP_OPT=1)

GNO

i

GNO
<—

GNO

GTO

A

USER_GIP_Gate[7:0]: Set the GIP dummy clock numbers for first CKV.

USER_GIP_Gate1[7:0]: Set the GIP dummy clock numbers for second CKV.

Y

GTO
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DATASHEET Vo1

VSYNC

HSYNC

L

bp_setting[7:0}

—
U

DE

.
1) el
77

2 Lin

Source ouput

Source Ouput at third DE signal

SPOFF[7:0]

'SPON[7:0]
I

k—— SHRn[11:0] |
#— SHP[3:0] define the

Start1

width of high pulse —!

End] ——— SHRn[11:0]

COFF[7:0]

N[Z:
k— CHRn[7:0] co,'i a

Clock1

—

CHP[3:0] define tthe width of high puls‘e’

Clock:

Group0:

SHRO[11:0]: Set the 1* Start/End signal delay from VSYNC falling edge when GS=0.

SHRO_GS[11:0]: Set the 1*' Start/End signal delay from VSYNC falling'edge when GS=1.

SHRO_1/SHRO_2/ SHRO_3[3:0]:Set the 2"%/3"%/4" Start / End signal delay from the 1°
Start/End signal.

Group1:
SHR1[11:0]: Set the 1*' Start/End sigant.delay fromVSYNC falling edge when GS=0.
SHR1_GS[11:0]: Set the 1*' Start/End siganl delay.from VSYNC falling edge when GS=1.

Group2:
SHR2[11:0]: Set the 1* Start/End signal delay from VSYNC falling edge when GS=0.
SHR2_GS[11:0]: Set the 1°.Start/End signal'delay from VSYNC falling edge when GS=1.

SHRO/SHR1/SHR2[11:0] .
SHRO_GS/SHR1 GS/SHR2 GS[11:0]]  Start signal output delay
0x000h 1 x Hsync
0x001h 2 X Hsync
0x002h 3 x Hsync
O0xFFEh 4095 x Hsync
OxFFEFh 4096 x Hsync
SHRO_1 2nd Start / End signal output delay
SHRO_2 3th Start / End signal output delay
SHRO_3 4th Start / End signal output delay
0000 0 x Hsync
0001 1 x Hsync
0010 2 x Hsync
1110 14 x Hsync
1111 15 x Hsync
SCP[3:0]: Numbers of output Start and End signal.
SCP3 | SCP2 | SCP1 | SCPO | Start and End numbers
0 0 0 0 1
0 0 0 1 2
0 0 1 0 3
1 | 1 ] o [ 1 14
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DATASHEET Vo1

1 1

1 0

15

1 1

1 1

16

SHP0/1/2[3:0]: W

idth of Start and E

nd signal high pulse.

SHP3 | SHP2 | SHP1 | SHPO Start Pulse Width
0 0 0 0 1 x Hsync
0 0 0 1 2 X Hsync
0 0 1 0 3 x Hsync
1 1 1 0 15 x Hsync
1 1 1 1 16 x Hsync

CHRO[7:0]/CHR1[7:0]: Set the Clock signal delay from VSYNC falling edge'when GS=0.
CHRO0_GS[7:0/CHR1_GS[7:0]: Set the Clock signal delay fromVSYNC-falling edge when

GS=1.

CHRO[7:0]/CHRO_GSJ[7:0] Clock signal output delay
CHR1[7:0]/CHR1_GS][7:0]

0x00h 1 x HSYNC

0x01h 2 x HSYNC

0x02h 3 x HSYNC

0xFEh 255 x.HSYNC

0xFFh 256 x. HSYNC

CCPO0[3:0]/CCP1[3:0]: Numbers of Output-Clock signal.

CCPO0[3:0]/CCP1[3:0] Clock nunbers
0 0 0 0 1
0 0 0 1 2
0 0 1 0 3
1 1 1 0 15
1 1 1 1 16

CHPO[3:0]/CHP1[3:0]: Width of Clock signal high pulse.

CHPO0[3:0]/CHP1[3:0] Clock signal width
0 0 0 0 1 x Hsync
0 0 0 1 2 X Hsync
0 0 1 0 3 x Hsync
1 1 1 0 15 x Hsync
1 1 1 1 16 x Hsync
Restrictions S
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
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6.3.21 SETGIP_1: Set forward GIP sequence (D5h)

SETGIP_1(Set Forward GIP sequence)
D7 D6 D5 D4 D3 D2 D1 DO HEX

1 1 0 1 0 1 0 1 D5

D5H

o
O
x

Command

[ 15" parameter
2" parameter
3" parameter
4" parameter
5" parameter
6" parameter
7" parameter
8" parameter
9" parameter
10" parameter
| 11 parameter
12" parameter
13" parameter
14" parameter
15" parameter
16" parameter
17" parameter
18" parameter
19" parameter
20" parameter
21" parameter
22" parameter
23" parameter
24" parameter
25" parameter
26" parameter
27" parameter
28" parameter
29" parameter
30" parameter
31" parameter
32" parameter
33" parameter
34" parameter
35" parameter

Parameter 1st ~ parameter 35th‘are not OPEN in this'datasheet. 5
These parameters are GIP pin assignment for forward scan: -
Himax will provide this D5h setting-in“application/note: -

Py Pl Y Y Y ey Y Y P Y P Y Y Y Y Y Y B B ey ATy Py PR PR Y PRy Y Y Y Y B Y e =y Y Y e )

Parameter 1st ~ parameter 35th are not OPEN in this datasheet.
Description These parameters are GIP pin assignment for forward scan.
Himax will provide this D5h setting in application note.

Restrictions .
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
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6.3.22 SETGIP_2: Set backward GIP sequence (D6h)

SETGIP_2(Set backward GIP sequence)
D7 D6 D5 D4 D3 D2 D1 DO HEX

1 1 0 1 0 1 0 1 D6

D5H

)
O
x

Command

[ 15" parameter
2" parameter
3" parameter
4" parameter
5" parameter
6" parameter
7" parameter
8" parameter
9" parameter
10" parameter
| 11 parameter
12" parameter
13" parameter
14" parameter
15" parameter
16" parameter
17" parameter
18" parameter
19" parameter
20" parameter
21" parameter
22" parameter
23" parameter
24" parameter
25" parameter
26" parameter
27" parameter
28" parameter
29" parameter
30" parameter
31" parameter
32" parameter

Parameter 1st ~ parameter 32nd are,not OPEN in this datasheet.
These parameters are GIP pin assignment for Backward-scan.
Himax will provide this D6h setting in application note.

B N I e N N B N N N | e ) e g B B B B e e e I e e Y Y ey A Y PR Y A R R Y Y e )
[

Parameter 1st ~ parameter 32nd are not OPEN in this datasheet.
Description These parameters are GIP pin assignment for backward scan.
Himax will provide this D6h setting in application note.

Restrictions -
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
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6.3.23 SETGAMMA: Set gamma curve related setting (EOh)

EOH SETGAMMA ( Set Gamma Curve Related Setting )
DCX D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 1 0 0 0 0 0 EO
[ 15" Parameter 1 - - VRPOQ[5:0] 05
2" parameter 1 - - VRP1[5:0] 0C
3" parameter 1 - - VRP2[5:0] 13
4" parameter 1 - - VRP3[5:0] 20
5" parameter 1 - - VRP4[5:0] 39
6" parameter 1 - - VRP5[5:0] 3F
7" parameter 1 - PRPO[6:0] 24
8" parameter 1 - PRP1[6:0] 39
9" parameter 1 - - - PKPO[4:0] 08
10" parameter 1 - - - PKP1[4:0] 0A
[11¥ parameter 1 - - - PKP2[4:0] 0C
12" parameter 1 - - - PKP3[4:0] 16
13" parameter 1 - - - PKP4[4:0] 10
14" parameter 1 - - - PKP5[4:0] 16
15" parameter 1 - - - PKP6[4:0] 1A
16" parameter 1 - - - PKP7[4:0] 17
17" parameter 1 - - - PKP8[4:0] 17
18" parameter 1 - - - PKP9[4:0] 06
19" parameter 1 - - - PKP10[4:0] oD
20" parameter 1 - - - PKP11{4:0] OF
[ 217 parameter 1 - - - PKP12[4:0] 12
22" parameter 1 - - VRNO[5:0] 05
23" parameter 1 - - VRN1[5:0] 0C
24" parameter 1 - - VRN2[5:0] 11
25" parameter 1 - - VRN3[5:0] 27
26" parameter 1 - - VRN4[5:0] 3B
27" parameter 1 - : VRNS5[5:0] 3F
28" parameter 1 - PRNO[6:0] 21
29" parameter 1 - PRN1[6:0] 3A
30" parameter 1 - - \ PKNO[4:0] 04
[ 31 parameter 1 — - f PKN1[4:0] 07
32" parameter 1 - - - PKNZ2[4:0] 0B
33" parameter 1 - - - PKN3[4:0] 16
34" parameter 1 - - - PKN4[4:0] OF
35" parameter 1 - - - PKN5[4:0] 15
36" parameter 1 - - - PKN6[4:0] 17
37" parameter 1 - - - PKN7[4:0] 15
38" parameter 1 - - - PKN8[4:0] 16
39" parameter 1 - - - PKN9[4:0] 06
40" parameter 1 - - - PKN10[4:0] oD
[ 417 parameter 1 - - - PKN11[4:0] 11
42" parameter 1 - - - PKN12[4:0] 17
This command is to set gamma register.
Register | Positive Negative .
Grc?ups Polarity Po?arity e

penenption (_Jenter PRPO0 6-0 PRNO 6-0 | 88-to-1 selector (voltage level of grayscale 52)
Adjustment| PRP1 6-0 PRN1 6-0 | 88-to-1 selector (voltage level of grayscale 204)

Micro PKPQ 4-0 PKNO 4-0 | 32-to-1 selector (voltage level of grayscale 12)

Adjustment PKP1 4-0 PKN1 4-0 | 32-to-1 selector (voltage level of grayscale 20)

PKP2 4-0 PKN2 4-0 | 32-to-1 selector (voltage level of grayscale 28)

PKP3 4-0 PKN3 4-0 | 32-to-1 selector (voltage level of grayscale 40)
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DATASHEET Vo1

PKP4 4-0 PKN4 4-0 | 32-to-1 selector (voltage level of grayscale 76)
PKP5 4-0 PKN5 4-0 | 32-to-1 selector (voltage level of grayscale 100)
PKP6 4-0 PKN6 4-0 | 32-to-1 selector (voltage level of grayscale 132)
PKP7 4-0 PKN7 4-0 | 32-to-1 selector (voltage level of grayscale 156)
PKP8 4-0 PKN8 4-0 | 32-to-1 selector (voltage level of grayscale 180)
PKP9 4-0 PKN9 4-0 | 32-to-1 selector (voltage level of grayscale 216)
( )

( )

)

PKP10 4-0 | PKN10 4-0 | 32-to-1 selector (voltage level of grayscale 228
PKP11 4-0 | PKN11 4-0 | 32-to-1 selector (voltage level of grayscale 236
PKP12 4-0 | PKN12 4-0 | 32-to-1 selector (voltage level of grayscale 243
VRPO 5-0 VRNO 5-0 64-to-1 selector (voltage levelof grayscale 0)
VRP1 5-0 VRN1 5-0 64-to-1 selector (voltage level of grayscale 4)
Offset VRP2 5-0 VRN2 5-0 64-to-1 selector (voltage level of grayscale 8)
Adjustment| VRP3 5-0 VRN3 5-0 | 64-to-1 selector (voltage levelof grayscale 247)
VRP4 5-0 VRN4 5-0 | 64-to-1 selector (voltage level.of grayscale 251)
VRP5 5-0 VRBNS 5-0 | 64-to-1 selector (voltage level of grayscale 255)

Restriction SETEXTC turn on to 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
Sleep In or Booster Off Yes
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6.3.24 SETCNCD/GETCNCD (FDh)

DATASHEET Vo1

FDH

SETCNCD/GETCNCD (Set/Get Continue Command)

DCX

D7

D6 D5 D4

D3 D2

D1

DO

HEX

Command

0

1

1 1 1

1

1

0

FD

1% parameter

1

WR_CMD_CN[7:0]

This function is use to instead of Register-Content interface mode.

B2l The parameter for SETCNCD will continue to write or read from the last command address
automatically.
Restrictions SETEXTC turn on to 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
Sleep In or Booster Off Yes
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7. Layout Recommendation

7.1 Maximum layout resistance

DATASHEET Vo1

Name Type Maxim_um series Unit
resistance
VDDA1 Power supply 5 Q
VDD2 Power supply 5 Q
VDD3, VDD3_P Power supply 5 Q
HS_VCC Power supply 5 Q
HS_VSS Power supply 5 Q
OTP_PWR Power supply 5 Q
VSSD, VSSD_P Power supply 5 Q
VSSA Power supply 5 Q
VSSAC Power supply 20 Q
IM[3:0] Input 100 Q
CSX, DCX, RESX, SCL_I2C_SCL Input 100 Q
HS, DE, VS, PCLK Input 100 Q
SDI_I2C_SDA Input 100 Q
SDO Output 100 Q
DB[23:0] Input 100 Q
NBWSEL Input 100 Q
GPQJ[3:0] Qutput 100 Q
CABC_PWM_OUT, CABC_LED_EN, Output 100 0
TE_L, TE_R, IDLE_ON, LED_BOOST
LED1,LED2 Output 10 Q
VCOM Output 10 Q
HS CLK_P,HS_CLK_N Input 5 Q
HS_DOP, HS_DON Input /Output 5 Q
HS_D1P, HS_DI1N, Input 5 Q
ERR OQutput 100 Q
DSWAP, PSWAP, LANSEL Input 100 Q
VDDD Capacitor Connection 5 Q
VCL Capacitor Connection 10 Q
VSP, VSN Capacitor Connection 10 Q
CSP,CSN Input 10 Q
VSPR, VSNR Output 50 Q
VREF Capacitor Connection 20 Q
VGH, VGL, VGL REG Capacitor Connection 10 Q
VGH_REG Capacitor Connection 50 Q
VGHO_L/R, VGLO_L/R, LVGL_L/R Output 10 Q
HS LDO Capacitor Connection 5 Q
HS_LDOL Capacitor Connection 50 Q
0OSC Input 100 Q
C11P, C11N, C12P, C12N, C13P, C13N,
C14P, C14N,
C21P, C21N, C22P, C22N, C23P, C23N,
C24P, C24N, Capacitor Connection 5 Q
C31P, C31N, C32P, C32N,
C41P, C41N,
C51P, C51N
VCSW1, VCSW2 Output 10 Q
CGOUTO0_L/R~CGOUT15_L/R Output 10 Q
TESTI[3:0] Input 100 Q
VTESTOUTP, VTESTOUTN Output 100 Q
Table 7.1: Maximum Layout Resistance
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7.2 External Components Connection

Internal Charge Pump mode:

DATASHEET Vo1

. Typical
Pad Name | Symbol Connection Component Value
VCOM C1 Connect to Capacitor (Max 6V): VCOM ---(-)----| |--- (+)----- VSSA 2.2 uF
VGL_REG co Conpect to Capacitor (Max 25V): VGL_REG ---(+)----| |--- (-)----- VSSA 1.0 uF
(Optional)
VF < 0.4V / 20mA @

D1 Connect to Schottky Diode(VR=30V): VSSA ---(-)----] €--- (+)---- VGL 25°C, VR 230V

VGL (Optional) (Recommended diode:
RB5215-30)

C3 Connect to Capacitor (Max 25V): VGL ---(+)----| |--- (-)----- VSSA 1.0 yF
VGH C4 Connect to Capacitor (Max 25V): VGH ---(+)----| |--- (-)----- VSSA 1.0 uF
VGH_REG c5 %;t?c?:;t)o Capacitor (Max 25V): VGH_REG ---(+)----| |--=(-)---=-VSSA 1.0 uF
C11P - C11N C11PN | Connect to Capacitor (Max 10V): C11P ---(+)----| |---(=)-=---C11N 1.0 uyF
C12P - C12N C12PN | Connect to Capacitor (Max 10V): C12P ---(+)----| |-+ (*)===--C12N 1.0 uF
C13P - C13N C13PN | Connect to Capacitor (Max 10V): C13P ---(+)=--| |---(=)---C13N 1.0 uF
C14P - C14N C14PN | Connect to Capacitor (Max 10V): C14P ---(+)==| [*=- (-)-----C14N 1.0 uF
C21P —C21N C21PN | Connect to Capacitor (Max 10V): C21P ---(4)-=--] |== (-)-----C21N 1.0 yF
C22P — C22N C22PN | Connect to Capacitor (Max 10V): C22P.-=-(%)-===||--- (-)-----C22N 1.0 yF
C23P — C23N C23PN | Connect to Capacitor (Max 10V): C23P =--(+)-*--| |--- (-)-----C23N 1.0 uF
C24P — C24N C24PN | Connect to Capacitor (Max 10V);.C24P ---(+)----| |--- (z)--=--C24N 1.0 uF
C31P — C31N C31PN | Connect to Capacitor (Max 6V): C31P =--(+)----|{=== (-)-----C31N 1.0 yF
C32P — C32N C32PN | Connect to Capacitor (Max.6V): C32P ---(+)-#--||--- (-)--===C32N 1.0 uF
C41P — C41N C41PN | Connect to Capacitor (Max16V): C41P ---(+)---| |---/(-)-----C41N 1.0 uyF
C51P - C51N C51PN | Connect to Capacitor (Max 16V): C51P ---(+)-==-| |-=-A(-)-----C51N 1.0 yF
VSN Ccé Connect to Capacitor (Max 10V): VSN -=(+)----| |--- (-)-----VSSA 2.2 yF
VSP Cc7 Connect to Capacitor (Max 10V): VSP===(+)--=-| |--- (-)-----VSSA 2.2 yF
VCL C8 Connect to Capacitor (Max 6V): VCL-==-(x)-==] |--- (+)----- VSSA 2.2 uF
VREF C9 Connect to Capacitor (Max 6V): VREF -:(-)----] |--- (+)----- VSSA 1.0 uF

C10 Connect.to Capacitor (Max 6V): VDDD---(+)----| |--- (-)-----VSSA 1.0 uF
VDDD c14 %):tri]::)t to Capacitor (Max 6V): VDDD ---(+)----| |--- (-)-----VSSA 1.0 yF

Connect.to Capacitor (Max 6V): HS_LDO ---(+)----| |--- (-)----HS_VSS 1.0 uF
pEECR0 Sl (For MIPI DSI I/F)
VDD3 C13 Connect to Capacitor (Max 6V): VDD3 ---(+)----| |--- (-)-----VSSA 1.0 uF
Table 7.2: Adoptability.of Components (Internal Charge Pump)
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HX5186-A/B/C mode:

DATASHEET Vo1

Pad Name | Symbol Connection Typical
Component Value
VCOM C1 Connect to Capacitor (Max 6V): VCOM ---(-)----| |--- (+)----- VSSA 2.2 uF
Connect to Capacitor (Max 25V): VGL_REG ---(+)----| |--- (-)----- VSSA
VGL_REG Cc2 (Optional) 1.0 yF
VF < 0.4V /20mA @
D1 Connect to Schottky Diode(VR=30V): VSSA ---(-)----] € (+)---- VGL 25°C, VR 230V
VGL (Optional) (Recommended diode:
RB521S-30)
C3 Connect to Capacitor (Max 25V): VGL ---(+)----| |--- (-)----- VSSA 1.0 uF
VGH C4 Connect to Capacitor (Max 25V): VGH ---(+)----| |--- (-)----- VSSA 1.0 yF
VGH_REG c5 %&?::;It)o Capacitor (Max 25V): VGH_REG ---(+)----| |--- (-)---~-VSSA 1.0 uF
C31P - C31N C31PN | Connect to Capacitor (Max 6V): C31P ---(+)----] |--- (-)-----C81N 1.0 uF
C32P — C32N C32PN | Connect to Capacitor (Max 6V): C32P ---(+)----| |--- (-)-----C32N 1.0 uF
C41P — C41N C41PN | Connect to Capacitor (Max 16V): C41P ---(+)----| |--- (-)=---C41N 1.0 uyF
C51P - C51N C51PN | Connect to Capacitor (Max 16V): C51P ---(+)----| |--- (-)==---C51N 1.0 yF
VSN C6 Connect to Capacitor (Max 10V): VSN ---(+)----| |- (-)--=--VSSA 2.2 uF
VSP C7 Connect to Capacitor (Max 10V): VSP ---(+)<--| |-=- (;)->---VSSA 2.2 uF
VCL C8 Connect to Capacitor (Max 6V): VCL ---(-)--=| ==~ (#)=-=- VSSA 2.2 uF
VREF C9 Connect to Capacitor (Max 6V): VREE==-(-)--=-| |--2.(#)----- VSSA 1.0 uF
C10 Connect to Capacitor (Max 6V): VDDD_<=-(+)==--] |*-- (-)-----VSSA 1.0 uF
VDDD c14 %):t?;::)t to Capacitor (Max 6V): VDDD<--(+)-=--| |--- (-)-----VSSA 1.0 uF
Connect to Capacitor (Max 6V): HS. LDO"---(+)----| |-+- (-)----HS_VSS 1.0 uF
pEECR0 Sl (For MIPI DSI I/F)
VDD3 C13 Connect to Capacitor (Max 6V):\VDD3 ---(+)+--5| |--- (-):----VSSA 1.0 uF
HX5186-A/B/C U1 Please refer HX5186-A/B/C. datasheet -
HX5186-A/B/C C16 Please refer HX5186-A/B/C-datasheet 1.0 uF
HX5186-A/B/C C17 Please refer HX5186-A/B/C datasheet 1.0 uF
HX5186-A/B/C C18 Please refer HX5186-A/B/C datasheet 1.0 uF
Table 7.3: Adoptability of Components (HX5186-A/B/C)
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VSN and VSP from External Charge Pump mode:

DATASHEET Vo1

Pad Name | Symbol Connection Typical
Component Value
VCOM C1 Connect to Capacitor (Max 6V): VCOM ---(-)----| |--- (+)----- VSSA 2.2 uF
Connect to Capacitor (Max 25V): VGL_REG ---(+)----| |--- (-)----- VSSA
VGL_REG c2 (Optional) 1.0 uF
VF <0.4V/20mA @
D1 Connect to Schottky Diode(VR=30V): VSSA ---(-)----] € (+)---- VGL 25°C, VR 230V
VGL (Optional) (Recommended diode:
RB521S-30)
C3 Connect to Capacitor (Max 25V): VGL ---(+)----| |--- (-)----- VSSA 1.0 uF
VGH C4 Connect to Capacitor (Max 25V): VGH ---(+)----| |--- (-)----- VSSA 1.0 yF
VGH_REG c5 Connect to Capacitor (Max 25V): VGH_REG ---(+)----| |--- (-)-----VSSA 1.0 uF
(Optional)
C31P — C31N C31PN | Connect to Capacitor (Max 6V): C31P ---(+)----| |--- (-)-----C31N 1.0 yF
C32P — C32N C32PN | Connect to Capacitor (Max 6V): C32P ---(+)----| |--- (-)-----C32N 1.0 uF
C41P — C41N C41PN | Connect to Capacitor (Max 16V): C41P ---(+)----| |--- (-)-+--=C41N 1.0 yF
C51P - C51N C51PN | Connect to Capacitor (Max 16V): C51P ---(+)----| |--- (-)---=-C51N 1.0 yF
VSN Cé Connect to Capacitor (Max 10V): VSN ---(+)----| |--=()=---VSSA 2.2 uF
VSP Cc7 Connect to Capacitor (Max 10V): VSP ---(+)-+=] |-=-{()-==--VSSA 2.2 uF
VCL C8 Connect to Capacitor (Max 6V): VCL ---(-)----]|--=.(%)---=* VSSA 2.2 uF
VREF C9 Connect to Capacitor (Max 6V): VREF ---(-)=--| |s-- (#)----- VSSA 1.0 uF
C10 Connect to Capacitor (Max 6V): VDDD=-2(+)--==}"]--- (-)-----VSSA 1.0 yF
VDDD Connect to Capacitor (Max 6V): VDDD --+(+)----| |--- (-)-----VSSA
C14 (Option) 1.0 yF
Connect to Capacitor (Max 6V): HS_LDO.~--(+)----| |-+ (-)---HS..VSS 1.0 uF
pEECR0 C12 | (For MIPI DSI I/F)
VDD3 C13 Connect to Capacitor (Max-6V): VDD3 ---(+)+-¢] |--- (-)---=-VSSA 1.0 uF

Table 7.4: Adoptability of Components (VSN and VSP. from External Charge Pump)
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8. Electrical Characteristics

8.1 Absolute maximum ratings

DATASHEET Vo1

The absolute maximum ratings are list on Table 8.1. When used out of the absolute
maximum ratings, the LSl may be permanently damaged. Using the LSI within the
following electrical characteristics limit is strongly recommended for normal operation.
If these electrical characteristic conditions are exceeded during normal operation, the

LSI will malfunction and cause poor reliability.

ltem Symbol Unit Value Note
Power Supply Voltage 1 VDD1~ VSSD V -0.310/+3.6 Note'"**
Power Supply Voltage 2 VDD2 ~ VSSA v -0.3t0+3.6 Note'"®
Power Supply Voltage 3 VDD3 ~ VSSA v -0.310 +3.6 Note'” ¥
Power Supply Voltage 4 HI—?S_Y\(/:SCSN % -0.3t0 +3.6 Note'" ®
Power Supply Voltage 5 VSP ~ VSSA v 0.3t0 +6.6 Note®
Power Supply Voltage 6 VSSA ~ VSN v 0to-6.6 Note!”
Power Supply Voltage 7 VGH ~ VSSA v -0.3to +25 Note®
Power Supply Voltage 8 VSSA ~ VGL V 0to-18 Note®
Operating Temperature Topr °C -40 t0.+85 Note!'”
Storage Temperature Tstg °C -55t0 +110 Note!"”
Input Voltage Vin % VD%?E())B Note!"®
HS Input Voltage Visiy V -0.3to0 +2 Note!"”

Note: (1) VDD1, VSSD must be maintained.
(2) To make sure VDD1 = VSSD.

(3
(4
(5
(6
(7
(8
(9
(1
(1
(1

)

) To make sure VDD2= VSSA.

) To make sure VDD3= VSSA.

) To make sure HS_VCC = HS_VSS.
) To make sure VSP = VSSA.

) To make sure VSSA= VSN

) To make sure VGH = VSSA:

) To make sure VSSA =VGL, VGH +|VGL| < 30V

0) For die and.wafer products, specified up to +85C.

1) This temperature specifications apply to the TCP package.

2) This specifications include-input signals but without following: HS_CLK_P, HS_CLK_N, HS_DOP,

HS. DON; HS D1P, HS “D1N.
(13) This specifications include following signals: HS_CLK_P, HS_CLK_N, HS_DOP, HS_DON, HS_D1P,

HS” D1N.
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8.2 DC characteristics
(VDD2=2.5 ~3.6V, VDD3=2.5 ~ 3.6V, VDD1=1.65~3.3V, T5=-40 ~ 85 °C)

DATASHEET Vo1

ltem Symbol Test Condition Min. Typ. Max. Unit
Input high voltage Vi VDD1=.65 ~ 13.3V 0.7 Vb1 - VDD1 V
Input low voltage ViL xggg: gg N ggg 0 - 0.3 Vops %
OTP_PWR \\?.T OTP_PWR 8.00V | 8.25V | 8.50V v
Output high voltage
(5D ACEQ\B_CL—E'BVYQ",\IOUT’ Vo low = -1.0 mA 0.8Voor | - VDDA v
IDLE_ON, LED_BOOST)
Output low voltage
D ABC_PWM T, VDD1=1.65 ~ 3.6V
© %EBC_CL_ED_EI\IO Y vou low = 1%3 mA3 ° 0 - 02Veoy|
IDLE_ON, LED_BOOST)
o . I VSYNC, HSYNC - = 1 uA
Logic High level input RESX, DCX, CSX, SCL - = 1 uA
current o DB[23:0], SDI, DCX - - 1 uA
DB[23:0] - 2 1 A
I VSYNC, HSYNC -1 - pA
Logic Low level input RESX, DCX, CSX, SCL -1 . uA
current o DB[23:0], SDI, DCX -1 - pA
DB[23:0] - 2 pA
S?;rj;i”yt ;‘;ZZ“(T‘Q_??) Isr(voo2,v000) - - 250 bA
Current consumption .
standby mode (LP-11) | 'STOvPPY 20 uA
Current consumption lsT(45.vC0) VDD2/VDD3=2.8V, ) 80 UA
standby mode (LP-11) - VDD1=1.8V
Current consumption | HS_VCC=1.8V ) i 25 A
standby mode (ULPS) | ST(VPD2+VOD3) Ta =25°C H
Current consumption | i ) 10 UA
standby mode (ULPS) S
Current consumption | i ) 10 UA
standby mode (ULPS) || ‘STHS-VEC)

Note: The OTP_PWR pin.is'open.on normal.mede and'in used while OTP programming condition.
Table 8.2: DC Characteristic
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8.3 AC characteristics

8.3.1 DBI Type C interface characteristics

CSX .. tcss tcsH /4
>

i
Y
A

DCX Ko tAsT {tanr K
i tweAre i .
: i >
WRX_SCL \"k tWRLARDL f X
':: 7y tWRH/ARDH - ¢
g E.tDS.ff. tpH <
SDI S f 3
(Input) —" ; i
i tacc | tod »d
SDO ; - ; —X-
(Output) ' Tk = -
Figure 8.1: DBI Type C Interface Characteristics
(VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V,- T =25°C)
Signal Symbol Parameter Min. Max. Unit Description
tcss Chip select setup time (Write) 40
CSX tcsH Chip select setup time(Read) 40 2
tasT Address setup time 10 -
DCX | Address hold time (Write/Read) 10 - =
twe Write cycle 100 -
W%i/(fSCL twrH Control’pulse “H” duration 40 = ns
( ”te) twrL Control.pulse “L” duration 40 -
tre Read cycle 150 -
WRX_SCL tRDH Control'pulse “H” duration 60 e ns
(Read) tRDL Control pulse “L”.duration 60 -
SDI tos Data setup-time 30 - v
(Input) tor Data hold time 30 - For maximum Ct=30pF
SDO trace, | Read access time 10 8 ns For minimum CL=8pF
(Output) top Output disabletime 10 50
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 VDD1 for Input signals.
Table 8.3: DBI Type C Interface Characteristics
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DATASHEET Vo1

8.3.2 DPI interface characteristics

VSST P VSHT

VSYNC

I

HSST B HSHT |

HSYNC

)

PCLKCYC

€ >

PCLKLT | [« PCLKHT,
PCLK /
DST DHT
DB[15:0],
DB[17:0],
DB[23:0],
DE

Figure 8.2: DPI Interface Characteristics

Resolution=480x854 (VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, T»=25°C)

Parameter Symbol | Condition Min. Typ. Max. Unit
Vertical sync. setup time VSST - 10 - - ns
Vertical sync. hold time VSHT - 10 - - ns
Horizontal sync. setup time HSST - 10 - - ns
Horizontal sync. hold time HSHT - 10 - - ns
. VRR =

FLEIE ST PCLKCYC | Min (50 Hz | | 29.1® - 462% | ns
when DPI I/F is running Max. 70 Hz

Pixel clock low time PCLKLT - 10 - - ns
Pixel clock high time PCLKHT - 10 - . ns
Data setup time DB[23:0] DST - 10 - - ns
Data hold time DB[23:0] DHT - 10 - - ns

Resolution=480x800 (VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, T,=25°C)
Parameter Symbol | Condition Min. Typ. Max. Unit
Vertical sync.setup time VSST - 10 - - ns
Vertical sync. hold time VSHT - 10 - - ns
Horizontal sync. setup time HSST - 10 - - ns
Horizontal sync. hold time HSHT - 10 - - ns
. VRR =

FLEIE ST PCLKCYC | Min .50 Hz 31@ - 492% | ns
when DPI I/F is running Max. 70 Hz

Pixel clock low time PCLKLT - 10 - - ns
Pixel clock high time PCLKHT - 10 - . ns
Data setup time DB[23:0] DST - 10 - - ns
Data hold time DB[23:0] DHT - 10 - - ns

Note: (1) Signal rise and fall times are equal to or less than 10 ns.
Input signals are measured by 0.30 x VDD1 for low state and 0.70 x VDD1 for high state.
30 MHz

Table 8.4: DPI Interface Characteristics
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DATASHEET Vo1
Vertical timings for DPI I/F

VSYNC
1VFP| VS ;/EP’! 1 VFP
DBJ[23:0] Note3 Note3
< VBL > VDISP >
= [ m B

e AT UL

Figure 8.3: Vertical Timings for DPI/F

Resolution=480x854(VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, T,=25°C)

ltem Symbol Condition Min. Typ. Max. Unit
Vertical cycle VP - 860 - - Line
Vertical low pulse width VS - 2 - Note(4) Line
Vertical front porch VFP ‘ 2 - - Line
Vertical back porch VBP - 2 - Note(4) Line
Vertical data start point - VS+VBP 4 - Note(4) Line
Vertical blanking period VBL VS+VBP+VFP 6 . . Line
Vertical active area - VDISP = 854 - Line
Vertical Refresh rate VRR - 50 - 70 Hz
Resolution=480x800(VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, T,=25°C)

ltem Symbol Condition Min. Typ. Max. Unit
Vertical cycle VP - 806 - - Line
Vertical low pulse width VS - 2 - Note(4) Line
Vertical front porch VFP - 2 - - Line
Vertical back porch VBP - 2 - Note(4) Line
Vertical data start point = VS+VBP 4 - Note(4) Line
Vertical blanking period VBL VS+VBP+VFP 6 - - Line
Vertical active area - VDISP - 800 - Line
Vertical'Refresh rate VRR - 50 - 70 Hz

Note: (1).Signal rise and fall times are equal to or less than 10 ns.
(2) Input signals are measured by 0.30 x VDD1 for low state and 0.70 x VDD1 for high state.
(3) Data lines can be set to “High” or “Low” during blanking time — Don’t care.
(4) The VS and VBP pulse width are related to GIP and CLK timing. The GIP and CLK must be set at
corresponding position for LCD normal display.
Table 8.5: Vertical Timings for DPI I/F
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Horizontal timings for DPI I/F

. HBLK
DE | T N
HFP | HS | HBP
HSYNC . \
P HDISP ol JHFP
-
DB[23:0] Note 4 Note 4
DCK
—>
uc JIIIIPIIC g
HP
dl .

Figure 8.4: Horizontal Timing for DPLI/F

Resolution=480x854 (VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, T,=25°C)

Item Symbol Condition Min. | Typ. | Max. | Unit
HS cycle HP Note(3) 504 - 568 | PCLK
HS low pulse width HS - 5 - 78 PCLK
Horizontal back porch HBP z 5 - 78 PCLK
Horizontal front porch HFP - 5 - 78 PCLK
Horizontal data start point > HS+HBP 19 = 83 PCLK
Horizontal blanking period HBLK HS+HBP+HFP 24 - 88 PCLK
Horizontal active area HDISP - - 480 - PCLK
Pixel clock frequenc VRR = Min. 50Hz
When DP! IF 1§ ranaing PCLK | Max. 70Hz AR S B Sl
Resolution=480x800 (VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, T»=25°C)
ltem Symbol Condition Min. | Typ. | Max. | Unit

HS cycle HP Note(3) 504 - 568 PCLK
HS low.pulse width HS - 5 - 78 PCLK
Horizontaldback porch HBP - 5 - 78 PCLK
Horizontalfront porch HFP . 5 = 78 PCLK
Horizontal data start point - HS+HBP 19 - 83 PCLK
Horizontal blanking period HBLK HS+HBP+HFP 24 - 88 PCLK
Horizontal active area HDISP - - 480 - PCLK
Pixel clock frequenc VRR = Min. 50Hz
When DP! IF 1§ ranaing PCLK™ | Max. 70Hz AU S e Sl
Note: (1) Signal rise and fall times are equal to or less than 20 ns.

(2) Input signals are measured by 0.30 x VDD1 for low state and 0.70 x VDD1 for high state.

(8) HP is multiples of eight PCLK.

(4) Data lines can be set to “High” or “Low” during blanking time — Don’t care.

(5) HS+HBP must large than 1us.

Table 8.6: Horizontal Timing for DPI I/F
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8.3.3 Reset input timing

Shorter than 5ps tRESW
] A
RESX
tREST
Internal Status Normal Operation X Resetting (De'fgiu'ilf'fg"g/‘\’,i\}i?gset)
Figure 8.5: Reset Input Timing
Symbol Parameter R?’Ii?‘t:d Min. | Typ. | Max. Note Unit

o Reset low pulse width"” RESX 10 - - - us

When reset is applied
@ i 2 i i during Sleep In mode ms
tResT Reset complete time - e
) 120 i X When reset,is applied ms

during. Sleep . Out mode

Note: (1) Spike due to an electrostatic discharge on RESX line does.not cause irregular system reset according to the

table below.
RESX Pulse Action
Shorter than 5 us Reset Rejected
Longer than 10 ys Reset
Between 5 us and-10'us. | 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 returns 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 RESX.

(4) Spike Rejection also applies-during avalid reset pulse as'shown below:

10us

=
-

Reset 15 accepted

i
I: luls. |

ety n " it M
el

Less than 20ns width positive spike will be rejected.

(5) When Reset is applied during Sleep In Mode.
(6) When Reset is applied during Sleep Out Mode.
(7) Itis necessary to wait 5Smsec after releasing RESX before sending commands. Also Sleep Out command cannot
be sent for 120msec.
Table 8.7: Reset Timing
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8.3.4 DSI D-PHY electrical characteristics

8.3.4.1The Electrical Characteristics of D-PHY Layer

In general, the DSI D-PHY may contain the following electrical functions: High-Speed
Receiver (HS-RX), Low Power Transmitter (LP-TX), a Low-Power Receiver (LP-RX), and the
Low-Power Contention Detector (LP-CD). Figure 8.6 shows the complete set of electrical
functions required for a fully featured PHY transceiver.

***************

I
|
|
I
;
CLOCK |
I
I
I
I
|

DATA

3
]

Lane Control
and
interface Logic

CONTROL

Figure 8.6: Electrical Functions.of a Fully D-PHY Transceiver

Where, the HS receiver-utilize low-voltage swing differential signaling for signal transmission.
The LP transmitter'and LP receiver.serve as a low power signaling mechanism. Figure 8.7
shows both the:HS and LP signal levels/on the left and right sides, respectively.

Because the HS-signaling levels are below the LP low-level input threshold, Lane switches
between Low-Power and High-Speed mode during normal operation.

LP RX
INPUT HIGH

LP RX

Threshold Region e T — — — — — VIHHS
VILMAX ==
VIL,MAX _—e T, VCMRXDC,MAX
LP RX LP Contention HS TX HS-RX
INPUT HIGH  Fault Threshold Input Range Cpmmon mode
VILMIN input Rai
Y N =—'=— — VCMRXDC,MIN
VOL,MAX —. e -
GND GND
VOLMIN S e— e e e —— — A — Vs
H_/ \ﬁ/—/ H_/ N J
v
Low Power Low Power Low Power High Speed
TX RX CD RX

Figure 8.7: HS and LP Signal Levels
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8.3.4.2Electrical characteristics of low-power transmitter

The Low-Power transmitter shall be a slew-rate controlled push-pull driver. It is used for
driving the Lines in all Low-Power operating modes It is therefore important that the static
power consumption of a LP transmitter be as low as possible. Under tables list DC and AC
characteristic for LP-TX

Parameter Description Min. Typ. | Max. Unit Note
Voo Thevenin output low level -50 - 50 mV -
Von Thevenin output high level 1.1 1.2 1.3 V 5
Zoip Output impedance of LP-TX 110 - - Q (1)

Note: (1) Though no maximum value for Zo.p is specified, the LP transmitter output impedance shall ensure the
trLp/trLp Specification is met.
Table 8.8: LP Transmitter DC Specifications

Parameter Description Min. Typ. | Max. Unit Note
tRLP/tFLP 15%-85% rise time and fall time - - 25 ns (1)
T Transmitted length of any 50 - - ns TX_OSC=0 (10
LPX Low-Power state period 100 ; . ns TX_0SC=1 (10
Slew rate @ C,oap = OpF : - 500 | mV/ns (1),(3),(5),(6)
Slew rate @ C,oap = 5pF - - 300/ | mV/ns (1),(3),(5),(6)
Slew rate @ C,oap = 20pF = - 250, | mV/ns (1),(3),(5),(6)
Slew rate @ C,oap = 70pF = - 150 | mV/ns (1),(3),(5),(6)
SV/dtsn (SF'ZYKJ?E f—g e%%‘;;j) 0to 70pF 30 ) ~ I mvms | (1,@2.0)
Slew rate @ C,oap = 0 t0-70pF 30 i i mV/ns (1),(3),(7)

(Rising Edge Only)

Slew rate @ C oap = 0 to 70pF 30.—0.075* i i
(Rising Edge Only) (VO,NST- 700) mVins (1).(8),(9)

ClLoap Load capacitance 0 - 70 pF -

Note: (1) CLoap includes the low-frequency equivalent transmission line capacitance. The capacitance of TX and RX
are assumed to always be <10pF. The distributed’line capacitance can be up to 50pF for a transmission line
with 2ns delay.

(2) When the output.voltage is between 400 mV and 930 mV.

(3) Measured as.average across any 50 mV segment of the output signal transition.

(4) This parameterwalue canbe lower than TLPX due to differences in rise vs. fall signal slopes and trip levels
and mismatches between'Dp and Dn LP transmitters.

(5) This value represents a‘corner point in a piecewise linear curve.

(6) When.the output voltage is\in'the range specified by VPIN(abs-max).

(7)*When the output voltage is between 400 mV and 700 mV.

(8) Where VO,INST is the instantaneous output voltage, VDP or VDN, in mini-volts.

(9) When the output voltage is between 700 mV and 930 mV.

(10) TX_OSC is internal register setting.

Table 8.9: LP Transmitter AC Specifications
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8.3.4.3Electrical characteristics of receiver

This part will contain two parts which High-Speed Receiver and Low-Power Receiver.
Because their have differential DC and AC characteristic, describe HS-RX first then describe
LP-RX.

8.3.4.4High-speed receiver

The HS receiver is a differential line receiver. It contains a switch-able parallel input
termination, Z;p, between the positive input pin Dp and the negative input;pin Dn. Under
Tables list DC and AC characteristic for HS-RX.

Parameter Description Min. Typ. Max. Unit Note
ViotH Differential input high threshold - - 70 mV 5
ViprL Differential input low threshold -70 - - mV 5
ViLhs Single-ended input low voltage -40 = - mV (1)
ViHHs Single-ended input high voltage - - 460 mV (1)

Vewrxoe | Common-mode voltage HS receive mode 70 - 330 mV (1),(2)
Zp Differential input impedance 80 100 125 Q -

Note: (1) Excluding possible additional RF interference of 100mV-peak sine wave beyond 450MHz.
(2) This table value includes a ground difference of 50mV between the transmitter and the‘receiver, the static
common-mode level tolerance and variations below 450MHz
Table 8.10: HS Receiver DC Specifications

Parameter Description Min. Typ. Max. Unit Note
AVevrxnr | Common mode interference beyond 450 MHz b - 100 mVpp (1)
Ccwm Common mode termination = - 60 pF (2)

Note: (1) AVcumrxHr) is the peak amplitude of a sine wave superimposed on the receiver inputs.
(2) For higher bit rates a 14pF capacitor will be needed to'meet the common-mode return loss specification.
Table 8.11: HS Receiver AC Specifications
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8.3.4.5Low-power receiver

The low power receiver is an un-terminated, single-ended receiver circuit. The LP receiver is
used to detect the Low-Power state on each pin. For high robustness, the LP receiver shall
filter out noise pulses and RF interference. It is recommended the implementer optimize the
LP receiver design for low power. The LP receiver shall reject any input glitch when the glitch
is smaller than eSpike. The filter shall allow pulses wider than TMIN to propagate through the
LP receiver. The related diagram shows as Figure 8.8 Input Glitch Rejection"of Low-Power
Receivers. Besides, under tables list DC and AC characteristic for LP-RX.

2*TLPX : )
eSpike :< | eSpike

|
|
| TMIN-RX 1 |
|
|

OUTPUT

Figure 8.8: Input Glitch Rejections of Low-power Receivers

Parameter Description Min. Typ. Max. Unit Note
Vi Logic 0 input threshold - - 550 mV -
Viu Logic 1'input.threshold 880 - 5 mV .

Table-8.12:'LP receiver DC specifications

Parameter Description Min. Typ. Max. Unit Note
EsPIKE Input pulse rejection - = 300 V.ps |(1),(2), (3
TMIN-RX Minimum pulse width response 20 = - ns (4)

VinT Peak-to-peak interference voltage - = 200 mV 5
finT Interference frequency 450 - 5 MHz 5
Note: (1) Time-voltage integration of a spike above VIL when being in LP-0 state or below VIH when being in LP-1 state

2) An impulse less than this will not change the receiver state.
3) In addition to the required glitch rejection, implementers shall ensure rejection of known RF-interferers.
4) An input pulse greater than this shall toggle the output.

Table 8.13: LP Receiver AC Specifications

— e~ —
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8.3.4.6Line contention detection
Contention can be inferred from any of the following conditions:

A. An LP high fault shall be detected when the LP transmitter is driving high and the pin
voltage is less than V.

B. An LP low fault shall be detected when the LP transmitter is driving low and the pad pin
voltage is greater than V..

Parameter Description Min. Typ. Max. Unit Note
ViHcp Logic 1 contention threshold 450 - - mV -
Viico Logic 0 contention threshold - - 200 mV -

Table 8.14: Contention Detector DC Specifications
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8.3.4.7 High-speed data-clock timing

This section specifies the required timings on the high-speed signaling interface independent
of the electrical characteristics of the signal. The PHY is a source synchronous interface in
the Forward direction.

The Master side of the Link shall send a differential clock signal to the Slave side to be used
for data sampling. This signal shall be a DDR (half-rate) clock and shall have one transition
per data bit time. All timing relationships required for correct data sampling. are defined
relative to the clock transitions. Therefore, implementations may use-frequency spreading
modulation on the clock to reduce EMI.

The DDR clock signal shall maintain a quadrature phase relationship.to.the data signal. Data
shall be sampled on both the rising and falling edges of the-Clock signal. The term “rising
edge” means ‘rising edge of the differential signal, i.ec. CP.=CN, and similarly for “falling
edge”. Therefore, the period of the Clock signal shall~be the sumof two successive
instantaneous data bit times. This relationship is shown.in Figure 8.9.

CP

CN

< 1 Data Bit Time=1Ul ’5( 1/Data Bit Time=1Ul >»
UlinsT(1) : UlinsT(2)

:——— 1 DDR Clock Period = Ulinst(1) + UlinsT(2) ————»

Figure 8.9: DDR Clock Definition

The same clock source is-used to generate the DDR Clock and launch the serial data. Since
the Clock and Data signals propagate together over a channel of specified skew, the Clock
may be .used directly to”sample the Data lines in the receiver. Such a system can
accommodate large instantaneous variations in Ul.

The allowed instantaneous Ul variation can cause large, instantaneous data rate variations.
Therefore, devices shall either accommodate these instantaneous variations with appropriate
FIFO logic outside of the PHY or provide an accurate clock source to the Lane Module to
eliminate these instantaneous variations.
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The Ulnst specifications for the Clock signal are summarized in Table 8.15.

DSI Mode Parameter Symbol | Min. | Typ. | Max. | Unit Note
550Mbps @ 2-lane Ul instantaneous UlinsT 1.82 - 12.5 ns (1) (2)

Note: (1) This value 1.82ns corresponds to a maximum 550 Mbps data rate, 12.5ns corresponds to a minimum 80
Mbps data rate
(2) This value 1.82ns spec is base on 24bpp format.

Table 8.15: Reverse HS Data Transmission Timing Parameters

The timing relationship of the DDR Clock differential signal to the Data differential signal is
shown in Figure 8.10. Data is launched in a quadrature relationship to the clock such that the
Clock signal edge may be used directly by the receiver to sample the.received data.

The transmitter shall ensure that a rising edge of the DDR clock is sent during the first
payload bit of a transmission burst such that the first payload. bit-can be sampled by the
receiver on the rising clock edge, the second bit can be sampled on the falling edge, and all
following bits can be sampled on alternating rising and fallingredges.

All timing values are measured with respect to-the actual observed-crossing of the Clock
differential signal. The effects due to variations.in-this level-are included in the clock to data
timing budget.

Receiver input offset and threshold effects shall be accounted as part of the receiver setup
and hold parameters.

Reference Time

= Tsetur—>4— ThoLp—>
|
|
0.5U|nsT+
Tskew
CP
|
CN
: 1 UlinsT d }
|
N
B Tewkp i
Figure 8.10: Data to Clock Timing Definitions
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8.3.4.8 Data-clock timing specifications

The Data-Clock timing specifications are shown in Table 8.16. Implementers shall specify a
value Ulnst, MIN that represents the minimum instantaneous Ul possible within a High-Speed
data transfer for a given implementation. Parameters in Table 8.16 are specified as a part of
this value. The skew specification, Tskew(rx), is the allowed deviation of the data launch time to
the ideal "2Ulnst displaced quadrature clock edge. The setup and hold times, Tseruprx @and
ThoLorx), respectively, describe the timing relationships between the data and clock signals.
Tseturry 1S the minimum time that data shall be present before a rising or falling clock edge
and TwoLpry is the minimum time that data shall remain in its current-state after a rising or
falling clock edge. The timing budget specifications for a receiver shall represent the minimum
variations observable at the receiver for which the receiver will operate at the maximum
specified acceptable bit error rate.

The intent in the timing budget is to leave 0.4*UnsT; i.e<.20.2*Ulnst for degradation
contributed by the interconnect.

Parameter Symbol Min. Typ. Max. Unit Note
Data to Clock Setup Time [Receiver] TseTuPRX] 0.15 = - UlinsT 1
Clock to Data Hold Time [Receiver] ThoLDRxX) 0.15 = - UlinsT 1

Note: (1) Total setup and hold window for receiver0f-0.3"UlinsT.
Table 8.16: Data.to Clock Timing Specifications
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8.3.5 Timings for DSI video mode

8.3.5.1Vertical timings

DATASHEET Vo1

v T |

DB[23:0] |

DE [ ]

VFP VS VBP VFP
. VBL oy VDISP -
il
v U UUUUUUUTU L AP
~ - A ~ 3 ~
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w |
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W

/4
DSI N LENGRENL A 7 A
Packets |o|p|S|P 3[p[S p S|p| romae [BISIR[\ B9 [oISIBISIRISIR
Figure 8.11: Vertical Timings for DPI I/F
Resolution=480x854(VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, T,=25°C)

Iltem Symbol Condition Min. Typ. Max. Unit
Vertical cycle VP - 860 - - Line
Vertical low pulse width VS 5 2 - 255" Line
Vertical front porch VEP . 2 - - Line
Vertical back porch VBP - 2 - 255" Line
Vertical data start point = VS+VBP 4 - 255" Line
Vertical blanking period VBL VS+VBP+VFP 6 - - Line
Vertical active area 1 VDISP - 854 - Line
Vertical Refresh rate VRR - 60 - Hz

corresponding position for.LCD-normal display.

Table 8.17: Vertical Timings for DPI I/F
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8.3.5.2Horizontal timings

DSI Packets BP |Hss| BP Packed Pixel Stream Br |Hss| BP
(24-bit RGB)
HP
< g
HFP HS HBP HFP
& 4 W] ¢ <
HS
B HDISP R
Y >
DE
DBI[23:0] Invalid data Valid data Invalid data
PCLK |—| |—| s |—| |—| |— |—| |—
(PCLK depend on DSI 1
clock and data lanes) -

Figure 8.12: Horizontal Timing for. DSI Video Mode I/F

Resolution=480x854 (VSSA=0V, VDD1=1.8V, VDD2=VDD3=HS VCC=2.8V, T»=25°C)

Iltem Symbol Condition Min. | Typ. | Max. | Unit
HS low pulse width HS - 0.2 - us
Horizontal back porch HBP \ 1 . us
Horizontal front porch HEP 7 1 . us
Horizontal data start point - HS+HBP 1.2 - us
Horizontal blanking period HBLK HS+HBP+HFP 2.2 . us
Horizontal active area HDISP . = 480 = DCK

Table 8.18: Horizontal Timings for DSI Video Mode I/F
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8.3.6 12C AC characteristics

Characteristics of SDA and SCL bus lines for 12C-bus devices

fj “: TN e

| [y i I I

SDA | :'b_:_».: ><;__ Y i

| | | tow tr | | tipisat tsp | |

I I I : | :

sct o1 [ /‘ ! Ho
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Cob ]! ' | | |

: : : > : oSt !HD DAT thicH su DAT %U e 9, : € :
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Figure 8.13 12C Timing
Standard-Mode Fast-Mode
Parameter Symbol 12C-BUS 12C-BUS Unit
Min. Max. Min. Max.

SCL clock frequency o 0 100 0 400 | KHz
Bus free time between STOP and START condition|  fg,r 4.7 - 1.3 = VES
Hold time (repeated) START condition. t 40 i 06 i s
After this period, the first clock pulse is generated HD-S1% ‘ ' H
LOW period of the SCL clock 6 4.7 - 1.3 - us
HIGH period of the SCL clock DY 4.0 - 0.6 - VIS
Set-up time for a repeated START condition W s1a 4.7 S 0.6 S VIS
Data hold time e 0 - 0 09 | ps
Data set-up time e DA 250 - 100 - ns
Rise time of both SDA and SCL signals = - 1000 | 20+0.1C, | 300 | ns
Fall time of both SDA and SCL signhals t - 300 20+0.1C, | 300 ns
Set-up time for STOP condition tsu-s70 4.0 - 0.6 - Hs
Capacitive load for each bus.line. Cb - 400 - 400 | pF

Note: (1) All values-are.referred to VIH (0.7xVCCIO) and VIL (0.3xVCCIO) level.
(2) A device‘must internally provide.a hold time of at least 300ns for the SDA signal (referred to the VIH of the SCL
signal) in"order to bridge the undefined region of the falling edge of SCL.

(3) The maximum &,,.p47 has only to be met if the device does not stretch the LOW period (t; 5, ) of the SCL
signal.
(4) A fast-mode 12C-bus device can be used in a standard-mode 12C-bus system, but the requirement lg,.ppr =

250ns must then be met. This will automatically be the case if the device does not stretch the LOW period of the
SCL signal. If such a device does stretch the LOW period of the SCL signal, it must output the next data bit to the

SDAline tg 0 T Lsy-par = 1000+250=1250ns (according to the standard-mode 12C-bus specification) before
the SCL line is released.
(5) Cb = total capacitance of one bus line in pF.
Table 8.19: 12C Timing Spec.
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9. Ordering Information

DATASHEET Vo1

Part No.

Package

HX8379-C000 PDxxx

PD: mean COG
xxx: mean chip thickness (um), (default: 200 pm)

10. Revision History

Version Date Description of Changes
01 2013/12/31 | New Edition.
01.01 2014/03/07 | Update Himax CMD Settings.
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