Your contact: www.codico.com mailto: office@codico.com phone: +43/1/86305-0 fax: +43/1/86305-98

Himax Technologies, Inc.

\4:/_/ Hirmape 58 ERisaRAS

HX8806A Data Sheet
TFT-LCD AV CONTROLLER

Version 01

December, 2003

Himax Technologies, Inc.

1F, No.12, Nanke 8" Road,

Tainan Science-Based Industrial Park,
Tainan County, Taiwan 741, R.O.C.

TEL: 886-6-505-0880
FAX: 886-6-505-0891

DUCU NO.RMAOGOUOA-TT


hgr


o
=/ Himaix HX8806A
TFT-LCD AV CONTROLLER

December, 2003, Version 1.0

1. General Description

The HX8806A is a timing controller for small panel TFT-LCD. It provides horizontal
and vertical control timing to TFT-LCD source and gate drivers. Built-in vertical
synchronization detection circuit generates vertical synchronization signal internally
without the extra components. Built-in phase lock loop sub-function with external
VCO and low pass filter produces system clock which synchronizes input composite
synchronization signal. HX8806A also provides 8 different zoom in/zoom out display
modes for 2 different display resolutions.

2. Features

Programmable resolution mode.

Master clock frequency: 30 MHz max.

Built-in vertical sync. detection to omit the external sync. separator.
Supply voltage: +5.0V or +3.3V.

Shift clock signals for the source driver (3-¢ Clock).
Line inversion driving scheme.

Support NTSC/PAL TV system.

Provides control timings for source and gate drivers.
Provides flip and mirror scan control.

Built-in zoom in/zoom out display mode selection.
48 pins LQFP.
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3. Block Diagram
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4. Pin Assignment
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5. Pin Description

Pin no. Symbol I/0 Description
1 NVCOM O |Inverter output of VCOM
2 HZ OUT O |Zoom in control signal
3 OEH O |Source driver output enable control signal
4 OEV O |Gate driver output enable control signal
5 MODE ! | |Test pin
6 FIELD O |Odd/even field output
7 GND Ground
8 MOD_OUT o Simultaneous/sequential sampling control setting
of LCD.
9 Resolution mode setting pin
RES |  |RES="H”, 1440 resolution mode

RES="L", 1200 resolution mode
Start pulse for gate driver.

10 STVD O |(1)STVD is “HiZ”, when UDC="L"
(2)STVD is "Output’, when UDC="H”"
Start pulse for gate driver.

11 STVU O |(1) STVU is "HiZ”, when UDC="H"
(2) STVU is "Output”’, when UDC="L"
12 VCC Power for internal circuit
Start pulse for source driver.
13 STHL O |(1) STHL is "HiZ”, when LRC="H"

(2) STHL is "Output”’, when LRC="L"
Start pulse for source driver.

14 STHR O |(1) STHR is "HiZ”, when LRC="L"
(2) STHR is "Output”, when LRC="H"

15 PDO O |Phase detector output

16 CKV O |Shift clock for gate driver

17 CPH1 O [Shift clock ¢1 for source driver

18 CPH2 O |Shift clock ¢2 for source driver

19 CPH3 O |Shift clock ¢3 for source driver

20 ZX1? | |Zoom in/out modes setting pin

21 ZX2 | |Zoom in/out modes setting pin

22 ZX3¥ | |Zoom in/out modes setting pin

23 GND Ground

24 VCC2 Power for I/O pad

25 |VCO CLK OUT| O |[Inverted system clock signal output

System clock input. It connects with external VCO
and low pass filter circuits to generate system
clock which synchronizes input composite
synchronization signal

26 | VCO CLK IN | |

27 DVS o Negative polarity vertical synchronization signal
output

28 DS O |Dual scan mode vertical duplication control signal

29 HWRESETZ | |Active low global reset signal input

30 VS | [Negative polarity vertical synchronization signal
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Pin no. Symbol I/0 Description

input which is from the external synchronization
separator circuits

31 UDC INV O |UDC inverted signal output

32 Z1 MODE " | |Test pin

33 DS EN( | |Test pin

34 DHS 0 Horizc_)ntal syn_chronization signal output with
negative polarity

35 CVS | Composite synchronization signal input with
positive polarity

36 GND Ground
Up / Down scan setting pin

37 ubC I {(1)Normal scan, when UDC="L"
(2) Reverse scan, when UDC="H"

38 vZ_ MODE " | [Test pin
Left / Right scan setting pin

39 LRC I |(1) Normal scan, LRC="L"
(2) Reverse scan, LRC="H”"

40 LRC INV O |LRC inverted signal output

41 VS DET O (Test pin
VS detection setting pin
(1) VS is from external detection , when

42 EXT_VS I EXT_VS="H”
(2) VS is from internal detection , when

EXT VS="L"

43 NPC /O Video signal ir)put format setting pin; pull-up for
normal operation.

44 VCOM 0 'I'_oggling signal for common electrode generation
circuits
NPC 1/0O setting pin

45 EXT_NPC I {(1) NPC is “Output’, when EXT_NPC ="L"
(2) NPC is “Input”’, when EXT NPC ="H”

46 HS REF FBO | O Referepce signal output for phase lock loop
operation

47 HS_REF FBI | Referepce signal input for phase lock loop
operation

48 VCC Power for internal circuit

Note: (1) These test pins should be set “OPEN” for normal operation.
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(2) Zoom in/out display mode setting:

Display
Mode

ZX1

ZX2

ZX3

Display Characteristics
(4:3 aspect-ratio input signal)

Remark

Full

H

H

H

O

Input signals are
displayed on full
screen.(To display
4:3 signal on 16:9
screen)

Zoom1

O

Central 176 lines
of input signals are
displayed on full
screen. (Vertically
extension, zoom
factor =4/3).

zoom-
Wide1

Central 176 lines
of input signals are
displayed on full
screen. (Vertically
extension and
different horizontal
timing scaling).

Normal

Input signal(4:3)
are displayed on
center 75%
screen.(4:3
aspect-ratio).
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Display Display Characteristics Remark
Mode ZXL | ZX2 | ZX3 (4:3 aspect-ratio input signal)
Zoom2 H H L Lower 205 lines of
input signals are
displayed on full
Q screen.(Zoom
factor=8/7,
vertically offset
extension).

Wide L H L Input signals are
displayed on full
screen.(Different

horizontal timing
~ Q = scaling).

Zoom- H L L Lower 205 lines of

Wide2 input signal are
displayed on full

<< Q = screen. (Vertically
extension and

different horizontal
timing scaling).

Zoom3 L L L Center 205 lines of
input signal are
displayed on full

screen. (Vertically
extension, zoom
factor=8/7).
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6. DC Characteristics

6.1 Absolute maximum ratings:

Parameter Symbol Rating Units
Power supply Vee Veer -0.3t06.0 \
Input voltage VN -0.3 to Ve +0.3 V

Output voltage Vour -0.3 to Vo +0.3 V
Storage temperature Tste -40 to 125 °C
6.2 Recommended operating conditions:

Parameter Symbol Min. Typ. Max. |Units
Power supply Vee Vee 3.0 5.0 5.5 V
Input voltage VN 0 - Vce \Y

Operatin
ten?peratugre Torr TBD i 85 °C

6.3 Electrical Characteristics:

Parameter Symbol | Condition Min Typ Max | Units
No pull-up or
Input low current I oull-down -1 - 1 A
. No pull-up or
Input high current liH oull-down -1 - 1 uA
Tri-state leakage
current loz -10 ) 10 uA
Input capacitance Cin - 3 - pF
Output capacitance | Cour 3 - 6 pF
Logic input low
voltage Vi CMOS - - 10.3Veez| V
Schmitt input low Vg CMOS ) TBD ) Vv
voltage
Logic input high i )
voltage ViH CMOS 0.7Vce2 \Y
Schmitt input high V" CMOS ) TBD ) Vv
voltage
Output low voltage | VoL @ lo,=4mA - - |0.2Veea| V
Output high voltage | Vou® | loy=-4mA [0.8Vcco| - - v
Input pull up/down Vii=0V or
resistance R Viu= Veeo 40 ) 1001 ko

Note: (1) HWRESETZ, VCO_CLK_IN, VS, CVS, HS_REF_FBI.
(2)VOL is 0.3VCC2 when VCC2 = 3V
(3)VOH is 0.7VCC2 when VCC2 = 3V
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6.4 Current consumption for 5 Volts operating:

Parameter Symbol Conditions Min Typ Max | Units
Full Chip Vee=+5.0V, ; 14 | 215 | mA
fos(; =23.2 MHz
Current Iin Voo=15.0V
Consumption fosc = 291 M’Hz - 16 23.5 mA
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7. AC Characteristics
7.1 1440 mode
a. Input signal characteristics

PARAMETER Symbol| Min. Typ. Max. | Unit.
VCO CLK IN period tosc 33 34 35 ns
CVS period ty 61.5 63.5 65.5 us
CVS pulse width tovs 4 4.7 54 us
CVS rising time tor - - 700 ns
CVS falling time ter - - 300 ns
VS pulse width tvs 1 3 5 ty
VS rising time tvr - - 700 ns
VS falling time tvs - - 1.5 us
Horizontal lines per|NTSC - 262.5 - line
field PAL - 312.5 - line

b. Output signal characteristics

PARAMETER Symbol| Min. Typ. Max. | Unit.
Rising time tr - - 10 ns
Falling time te - - 10 ns
Clock high and low level t ) 3 i t
pulse width CPH osc
Clock pulse duty town 40 50 60 %
3-¢ clock phase difference tmtzc’:;C%' - tcpn/3 - ns
STH setup time tsun - tCPH/2 - tceH
STH pulse width tstH - 1 - tceH
DHS pulse width ths - 46 - tcpH
OEH pulse width toen - 12 - tcpH
S;r:ple & hold disable torst ) 80 i tepn
OEV pulse width toev - 46 - tcpH
CKV pulse width tckv - 37 - tceH
HS REF FBO period tcp - 1 - ty
HS REF FBO pulse duty twep - 1/2 - ty
DHS-OEH time t4 - 34 - tcpH
DHS-CKYV time 1) - 28 - tceH
DHS-OEYV time t3 - 8 - tceH
DHS-HS REF FBO time t4 - 32 - tcpH
STV setup time tsuv - 16 - tcpH
STV pulse width tstv - 1 - tH

: NTSC| tysq - 19 - ty
DVS-STV time PAL fuer . 57 5 t
Note: (1) For all of the logic signals.
(2) CPH1~3.

(3) When ZX1, ZX2, ZX3 are all Hi.
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7.2 1200 mode
a. Input signal characteristics

PARAMETER Symbol| Min. Typ. Max. | Unit.
VCO CLK IN period tosc 40.3 41.6 43 ns
CVS period ty 61.5 63.5 65.5 us
CVS pulse width tovs 4 4.7 54 us
CVS rising time tor - - 700 ns
CVS falling time ter - - 300 ns
VS pulse width tvs 1 3 5 ty
VS rising time tvr - - 700 ns
VS falling time tvs - - 1.5 us
Horizontal lines per NTSC - 262.5 - line
field PAL - 312.5 - line
b. Output signal characteristics

PARAMETER Symbol| Min. Typ. Max. | Unit.
Rising time'") t, - - 10 ns
Falling time'") t; - - 10 ns
Clock high and low level
pulse width®® fepH i 3 i fosc
Clock pulse duty town 40 50 60 %
3-¢ clock phase difference tmtzc’:;C%' - tcpn/3 - ns
STH setup time tsun - tCPH/2 - tceH
STH pulse width tstH - 1 - tceH
DHS pulse width ths - 36 - tcpH
OEH pulse width tOEH - 9 - tcpH
S;r:ple & hold disable torst ) 61 i tepn
OEV pulse width tOEV - 40 - tcpH
CKV pulse width tckv - 50 - tceH
HS REF FBO period tcp - 1 - ty
|\7VS|5$|—E|F_FBO pulse fvep ) 1/2 i t
DHS-OEH time t4 - 27 - tceH
DHS-CKYV time to - 14 - tcpH
DHS-OEV time t3 - 12 - tcpH
DHS-HS REF FBO time ts - 26 - tcpn
STV setup time tsuv - 8 - tcpH
STV pulse width tstv - 1 - ty

NTSC tvs1 - 19 - tH

DVS-STV PAL tvs1 - 27 - ty
Note: (1) For all of the logic signals.

(2) CPH1~3.

(3) When ZX1, ZX2, ZX3 are all Hi.
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7.3 Zoom in/out display mode
7.3.1 1440 mode

Zoom mode Horizontal Display Vertical Display Start
ZX1 | ZX2 | ZX3 Start
L L L 12.94us 33H
H L L 12.98us 45H
L H L 12.98us 19H
H H L 12.94us 45H
L L H 8.83us 19H
H L H 12.98us 48H
L H H 12.94us 48H
H H H 12.94us 19H
From falling edge of From falling edge of
Remark DHS to rising edge of | DVS to rising edge of
STHL(R) STVU(D)
7.3.2 1200 mode
Zoom mode Horizontal Display Vertical Display Start
ZX1 | zZx2 | ZX3 Start
L L L 12.59us 33H
H L L 12.65us 45H
L H L 12.65us 19H
H H L 12.59us 45H
L L H 8.65us 19H
H L H 12.65us 48H
L H H 12.59us 48H
H H H 12.59us 19H
From falling edge of From falling edge of
Remark DHS to rising edge of | DVS to rising edge of
STHL(R) STVU(D)
Version 01 Himax 12
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8. Waveform

8.1 VCO_CLK, STHL(R) and CPH1~3 timing waveform
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8.2 CVS and horizontal control timing waveform
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8.3 CVS and vertical shift clock timing waveform

os | ] [ I

STVU(D) L tsrv

8.4 CVS and vertical control timing waveform
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9. Package Outline Dimension

Uil .
__ |.;,,“;-,x_‘ il inch
& 1, B0, OOBS0MAK,
T A1 | 0.05G~0.150 | 0.0020~0.0059
|
T, A2 | 1.4004+0.05 | 0.0551+0.0020
— R 0.007aTR
E = C 0.127Tre 0.0050TrF
T, D | 7.0oc+o.000 [0.278840.0030
| — —
T E 700040100 | 03758400039
- -== & | g.500TrR 0.0196TYP
i Hd | 9.000+0.250 | 0.3543+0.0058
\ He | 9.00040.250 |0_354340.0008
FE!HH._--I"..
L DL, 1 50 | 00034 20,006
L1 | 1.000REF 0039 3REF
1. DIMEMSKON D & £ DO HOT ¥ OAOOMAK. | 0.0D3GMAX.
INCLUGE WOILD FLASH OR PROTRUSION, B e e
2 OMEMSION b DAES MAT
INCLLIOE DAMBAR PROTRUSICH, BITRUSION,
< MAKL EMD FLASH BB 0.7 56M.
4, MAKX. DAMEAS PROTRUSKIM 1§ 0.13Mu.
5. GEMERAL APFEAREMNCE SPEC
SHOULD BE BASED OB FIMAL YISUAL
INSPECTION SPEC.
a ] H
|:|_LAI.IEI: PILARE |
f- -
E_Eu '
L
LY
DETAIL "E”
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10. Ordering Information

Part NO.

Package

HX8806ALA

48-pin LQFP

11. Revision History

Version 01

Technologies, Inc.

Version EFF.DATE DESCRIPTION OF CHANGES
0.1 2003/06/03 New setup.
0.2 2003/10/31 Update and modify.
01 2003/12/18 1. Modify Block diagram and Pin
assignment.
2. Add test pin names.
3. Add ZX1, ZX2, ZX3 states on AC
Characteristics measure.
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