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1. General Description

This document describes HX8340-B 176RGBx220 dots resolution driving controller. The
HX8340-B is designed to provide a single-chip solution that combines a gate driver, a source
driver, power supply circuit for 262,144 colors to drive a TFT panel with 176RGBx220 dots at
maximum.

The HX8340-B can be operated in low-voltage (1.65V) condition for the interface and integrated
internal boosters that produce the liquid crystal voltage, breeder-resistance and the voltage
follower circuit for liquid crystal driver. In addition, The HX8340-B also supports various
functions to reduce the power consumption of a LCD system via software control.

The HX8340-B supports three interface groups: Command-Parameter \interface group,
Register-Content interface group and RGB interface. mode. Command-Parameter interface
mode and Register-Content interface mode are-selected by the-external pin IFSEL setting, and
RGB interface mode is selected by external RCM[1:0] pins. This'manual description focuses on
Register-Content interface mode and RGBinterface mode; about the Command-Parameter
interface mode, please refer to the'HX8340-B(N) datasheet for detail.
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2. Features

® Single chip solution to drive a a-TFT LCD panel
® Display Resolution: 176(H) x RGB(H) x 220(V)
® Display Color modes (Register-Content interface mode. (IFSEL= ‘L) and RGB interface
mode)
e Normal Display Mode On
a. System Interface Circuit
i. 4096(R(4),G(4),B(4)) colors
ii. 65, 536(R(5),G(6),B(5)) colors
iii. 262,144(R(6),G(6),B(6)) color
b.RGB Interface Circuit
i. 65, 536(R(5),G(6),B(5)) colors
ii. 262,144(R(6),G(6),B(6)) colors
e Idle Mode On
a. 8 (R(1),G6(1),B(2)) colors.

® Outputs
e Source outputs: 528 source lines.
e Selectable gate line control signal for.glass 220-gate lines
e Adjusted source voltages ( VOp ~V63p, VOn ~V63n)

® Display interface:
e System interface:
a. 8-/9-/16-/18-bit parallel bus system-interface
b. 3-wires serial bus‘system interface
® RGB interface:
a. 6-/16-/18-bit RGB interface

® Internal'graphics RAM capacity: 176 x18x220 bit = 696960bits

® Display features
e The vertical scroll display function in line units
e Partial area display mode.
e Software programmable color depth mode

® On chip
e OTP memory to store initialization register settings
e Automatic malfunction recovery for default values (OTP table and other default values
reloading after Sleep Out, HW / SW)
e Internal oscillator and hardware reset function
e DC/DC converter and charge bump circuit for source, glass gate driving voltage
e Adjust AC VCOM generation
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® | CD Driving Inversion Algorithm
e Frame inversion AC liquid-crystal drive
e 1~7 line inversion AC liquid-crystal drive

® Input power supply
® |[OVCC = 1.65 to 3.3V (Logic 10 power supply voltage range)
e VVCI = 2.5 to 3.3V (Driver power supply voltage range)

® Output voltage levels
® DDVDH =5.1 V (Power supply for driver circuit range)
¢ VREGL1 = 3.3V to 4.8V (Source output voltage range)
* VGH = +9.0 to +15.3V (Positive Gate output voltage range)

* VGL =-6.0 to -13.5V (Negative Gate output voltage range)
* VCOMH = 2.5V to 5.0V (Common electrode output high voltage)
® VCOML = -2.5V to 0.0V (Common electrode output low voltage)

Low power consumption, suitable for battery operated systems
CMOS compatible inputs

Chip on Glass

Operating temperature range : -40°C~ 85°C

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.10-
February, 2008



»» HX8340-B(T)

176RGB x 220 dot, 262K color, TFT Mobile Single Chip Driver

é Himax

3. Block Diagram

DATA SHEET Preliminary VO1

S178528
lovee
Internal
register
IM 370, IFSELO A Source
EXTC 7 driver
Yy
NCS »  MPUIF
NRD E > 18-b?t - - oTP
NWR RNW >  16-bit DIA. Converter .
DNC SCL »  O-bit circuit
D170 »f Bbit
18
SDI L :
SDO SerialIF | 4 | GRAM control
DE DataLatch
Vs RGB IF
Hs > 18bit A
~ 16-bit
DOTCLK
6-bit — _
NRESET » l\lllodg V0763
TEST3™1 = » _ | setection 1T Yregt
-
RL . Grayscale voltage Vo
;EUT > generator
REV - VMONI
IDM >
\
Timing
Control Gamma adjusting circuit
VCI
Power
Regulator o
ate
VDDD - Driver === G1~G220
o VGHVGL
2]
osC © —> Generator Timing
@)
4
VSSD
Step.Up1 Step Up2 Step Up3 VCOM Cricuit
VSSA
o m o m 4 I o
= E - g ‘j N O S sS s =
— S NN - > o O o @]
Q a 29 =>==> © 000 9
< © 23 g S>3 >
— NN —
(@) O O (@)
Himax Confidential -P.11-

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

February, 2008



»» HX8340-B(T)

176RGB x 220 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET Preliminary VO1
4. Pin Description

4.1 Pin Description

Interface Logic Pin

Signals 1/O Nuzlr;)er Convci?ﬁted Description
System interface select.
IM3|IM2 |IM1 | IMO Interface
0 0 0 0 |6800 MCU 16-bits Parallel
0 0 0 1 |6800 MCU . 8-bits Parallel
VSSDI |73 [ "0~| 1|1 {3080 MOU achis paraer
-DILS Paralle
Ll B & IOvCC - 1 - | ID_|Serial interface
1 0 0 0 |6800 MCU 18-bits Parallel
1 0 0 1 /16800 MCU 9-bits Parallel
1 0 1 0 |8080 MCU 18-bits Parallel
1 0 1 1 |8080 MCU 9-bits Parallel
If not used, please fix this pin.to IOVCC or VSSD level.
NRESET | 1 MCU Reset pin. Setting’either pin low, initializes the LSI. Must be

reset after power is supplied.

Chip.select.input pin.
NCS I 1 MPU Low: chip can be accessed,;
High: chip cannot be accessed.

Command./-parameter or display data selection pin in parallel
DNC I 1 MCU bus system interface:
If not used, please fix this pin at IOVCC or GND level.

(NRD) Read enable pin 180 parallel bus system interface.
(E). Read/Write operation enable pin in M68 parallel bus
system-interface.

If not used, please fix this pin at IOVCC or GND level

NRD(E) | 1 MCU

(NWR) Write enable pin 180 parallel bus system interface.
(RNW) Read/Write select pin in M68 parallel bus system
NWR(RNW)(SCL) | | 1 MCU interface.

(SCL) server as serial data clock in serial bus system interface.
If not used, please fix this pin at IOVCC or GND level.

Serial data input pin in serial bus system interface. The data is
SDI I 1 MCU inputted on the rising edge of the SCL signal.
If not used, please fix this pin at IOVCC or GND level.

Serial data output pin in serial bus system interface. The data
is outputted on the falling edge of SCL signal. SDI and SDO
SDO 0] 1 MCU pins are possible to connect together outside of driver IC as
one SDA line.

If not used, please let this pin floating.

Input data bus

Pl - . — If not used, please fix this pin at GND level.
Vertical synchronizing signal in RGB interface. Has to be fixed
B ! 1 — to VSSD level if it is not used.
Horizontal synchronizing signal in RGB interface. Has to be
g ! 1 — fixed to VSSD level if it is not used.
DE | 1 MCU Data _er_1a_b|e signal in RGB interface. Has to be fixed to VSSD
level if it is not used.
DOTCLK | 1 MCU Pixel .cllock signal in RGB interface. Has to be fixed to VSSD
level if is not used.
Tearing effect output pin to synchronies MCU to frame writing,
activated by S/W command.
TE = 1 — When this pin is not activated (TE function off), this pin is low.
If not used, please let this pin open.
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Mode Select Pins
. Pin Connected e
Signals 1/O Number with Description
Interface format select pin
IFSEL Interface Format Selection
IESEL | 1 MPU 0 Register-content mterfgce mode
1 Command-Parameter interface mode

In this document, the IFSEL has to be connected to GND and
Register-Content interface mode:is select.

Extended command set access enable bit pin

EXTC I 1 MPU In Register-content interface mode this pin is invalid.

Internal pull low.

RGB and System interface.mode-selection pin.

RCM1, RCMO MCU and RGB Interface Mode Select
0x System Interface (1)
10 RGB Interface (1) (VS+HS+DE)
RCM1, RCMO | 2 MCU 11 RGB Interface (2) (VS+HS)

As internal RCM[1:0] bits are written, the external pin RCM[1:0]
control is’invalid;-and RGB-and System interface mode
selection'is controlled by-internal RCM[1:0] bits.
If not.used;-please fix-this pin to'|IOVCC or GND.
RGB direction select-HAV.pin-for Color filter default setting.
SRGB RGB Filter Order for Color Filter Default Setting

0 S1, S2, S3 filter order ='B’, ‘G, ‘R’
SRGB | 1 MCU 1 S1, S2, S3 filter order ='R’, ‘G’, ‘B’
As internal BGR/bit ise written, the external pin SRGB control
is invalid, and RGB filter order is controlled by internal BGR bit.
If not used, please fix this pin to IOVCC or GND.
Maodule-source output direction H/W select pin.

SMX Module Source Output Direction
SMX I 1 MCU 0 S528 -> S1
1 S1 -> S528

If not used, please fix this pin to IOVCC or GND.
Module Gate output direction H/W select pin.

SMY Module Gate Output Direction
SMY I 1 MCU 0 G1 -> G220
1 G220 -> G1

If not used, please fix this pin to IOVCC or GND.
Normal mode and Idle mode control pin in RGB I/F.

IDM Idle Mode H/W Controller
0 Normal display (can be changed to Idle mode by S/W)
1 Into Idle mode
DM ! 1 MCU As internal IDMON commands are written in RGB interface,
the external pin IDM control is invalid, and normal and idle
mode selection is controlled by internal IDMON commands.
If not used, please fix this pin to IOVCC or GND.
Chip On/ Off H/W control pin in RGB I/F.
SHUNT Display On/Off in RGB I/F
0 Display On
1 Display Off
SHUT ! 1 MCU As internal CSHUT commands be written in RGB interface, the
external pin SHUT control is invalid, and chip on/off selection is
controlled by internal CSHUT commands.
If not used, please fix this pin to IOVCC or GND.
Himax Confidential -P.13-
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Mode Select Pins

Pin Connected

Signals o Number with

Description

Source output direction H/W select pin in RGB I/F.

RL Module Source Output Direction

0 Normal Direction

1 Reverse Direction
As internal CRL bit be written in RGB interface, the external pin
RL control is invalid, and CRL is operated based on external
pin SMX setting.
If not used, please fix this pin to IOVCC or GND.

RL I 1 MCU

Gate output direction H/W selectpin.in RGB I/F.

TB Module Gate Output Direction

0 Normal Direction
B | 1 MCU . 1 : . Reverse Pirection :
As internal CTB bit be written in RGB interface, the external pin
TB control is invalid, and CRL is operated based on external
pin SMY setting.
If not used, please fix this pin_to IOVCC or GND.

Source output.data polarity select H/W pin.

REV Source Output Data Polarity

0 Data not reverse
1 Data reverse

REV ! 1 MCU As internal INVON-commands are written, the external pin
REV control-is invalid, and'INVON commands are operated
based on internal'NBbit setting.
If not used, please fix this pin to IOVCC or GND.
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Driver Output Pins
Signals I/0 NuIrDrllrk])er Conﬁﬁﬁted Description
S1~S528 ®) 528 LCD Source driver output pins.
G1~G220 O] 220 LCD Gate driver output pins.
IOVCC P 1 Power Supply| Digital IO Pad power supply. IOVCC =1.65 ~ 3.3V
VCI P 1 Power Supply| Analog power supply. VCI = 2.5 ~ 3.3V
VSSD P 1 Ground Digital ground
VSSA P 1 Ground Analog ground
Power supply pin used in OTP-program mode and operates
VPP_OTP P 1 Power supply | at 6.5V + 0.2.
If not in OTP program mode, please’let it open.
Step-up Connect to the step-up capacitors for step up circuit 1
C11A,C11B 1/0 2 ; operation (DDVDH). Leave this pin open if the internal
Capacitor NS
step-up circuit is not-used-
Step-up Connect to the step-up-capacitors for step up circuit 3
C12A,C12B I/O 2 c ; operation (VCL). Leave this pin open if the internal step-up
apacitor C——
circuit is not used:
Connect to the-step-up capacitors for step up circuit 2
gg;ﬁgg;g 1/0 4 Citsgc_:lijtgr operation§ (V_GH, VGL). Leave this pin open if the internal
step-up circuit is not used.
Stabilizing || Output. from internal logic voltage (1.6V). Connect to a
VDDD @) 1 . N .
Capacitor _|stahilizing capacitor
Stabilizing . .
VREG1 @] 1 C . Internal generated stable power for source driver unit.
apacitor
TET &6mmon The power s_upply of common voltage in TFT driying. The
VCOM 0] 1 idcketld voltage amplitude between VCOMH and VCOML is output.
Connect thispin to the common electrode in TFT panel.
Stabilizing Co_nnect this_ pin to the capacitor f_or stabilization. _This_ _pin
VCOMH o 1 capacitor indicates a high level of VCOM amplitude generated in driving
the VCOM alternation.
Stabilizing When the VCOM altgrnation is driven,_this_ pin indicates_ a low
VCOML O 1 . level of VCOM amplitude. Connect this pin to a capacitor for
capacitor L
stabilization.
A VCOMH reference voltage input. When adjusting VCOMH
VCOMR | 1 Resistor or | externally, set registers to halt the VCOMH internal adjusting
open circuit and connect a variable resistor between VREG1 and
GND for VCOMH adjusting.
Stabilizing . N
VCL @] 1 ) A negative voltage of VCI x (-1) output for VCOML circuit.
capacitor
Stabilizing A power output frqm.the step-up circuitl.
DDVDH @] 1 capacitor Connect to a stabilizing capacitor between GND and DDVDH.
DDVDH =5.1V (typ.) when VCI = 2.8V.
A positive power output from the step-up circuit 2 for the gate
Stabilizing line drive circuit. _ _ _
VGH @] 1 capacitor The step-up rate is determined by BT3-0 bits. Connect to a
stabilizing capacitor between GND and VGH.
VGH=max 15.3V
A negative power output from the step-up circuit 2 for the gate
Stabilizing line drive circuit. . . _
VGL @] 1 capacitor The step-up rate is determined by BT(3-0) bits. Connect to a
stabilizing capacitor between GND and VGL.
VGL=min -13.5V
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Test pin and others
. Pin Connected _
Signals 1/0 Number with Description
External oscillator clock input with internal pull-low circuit. That
External |. . S X .
OoSsC I 1 input is valid in test mode enable. Left it opens in normal
Clock / Open .
operation mode.
TEST5-1 I 5 GND Test pin input (Internal pull low)
REGVDD I 1 Open Test pin. Left it opens in normal operation mode.
VMONI @] 1 Open A test pin. Disconnect it.
VTEST 0] 1 Open Gamma vol