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Version| Revise Date Page Content
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1 |158/Jun./2005 | 40: 25 |Adds the description of register R1 and modify UPS052 timing.
15 Update viewing angle
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A. Physical specifications

NO. Item Specification Remark
NO. Item Specification Remark
1 Display resolution(dot) 480(W) x240(H)
2 Active area(mm) 34.08(W) x25.56(H)
3 Screen size(inch) 1.68(Diagonal)
4 Dot pitch(mm) 0.071(W) x0.1065(H)
5 Color configuration R. G. B. delta
6 Overall dimension(mm) 41.58(W) x37.26(H) x2.8(D) Note 1
7 Weight (g) 9
8 Panel surface treatment Hard coating (3H)

Note 1: Refer to Fig. 4
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B. Electrical specifications

1.Pin assignment

Pin no | Symbol 110 Description Remark

1 VCOM I |Common electrode driving voltage

2 Vgoff H PO |Negative high power supply for gate driver output: -12.5V+VCAC
3 Vgoff L PO |Negative low power supply for gate driver output: -12.5V
4 C4p C |Pins to connect capacitance for power circuitry

5 CaM C |Pins to connect capacitance for power circuitry

6 VGH PO |Positive power supply for gate driver output: +12.5V

7 FRP O |Frame polarity output for VCOM

8 VCAC C |Define the amplitude of the VCOM swing

9 Vint3 P |Intermediate voltage for charge Pump

10 C3p C |Pins to connect capacitance for power circuitry

1" C3M C |Pins to connect capacitance for power circuitry

12 Vint2 P |Intermediate voltage for charge Pump

13 C2p C |Pins to connect capacitance for power circuitry

14 Cc2M C |Pins to connect capacitance for power circuitry

15 Vintl P |Intermediate voltage for charge Pump

16 CIp C |Pins to connect capacitance for power circuitry

17 CIM C |Pins to connect capacitance for power circuitry

18 PGND P |Charge Pump Power GND

19 PVDD P |Charge Pump Power VDD
20 DRV PO |Gate signal for the power transistor of the boost converter
21 LED Anode | I |For Led Anode voltage
22 GND P |Digital GND
23 FB P |Main boost regulator feedback input

24 AVDD P |Analog power supply
25 GND P |Digital GND
26 VCC P |Digital power supply
27 CS I |Serial communication chip select

28 SDA I |Serial communication data input

29 SCL I |Serial communication clock input

30 HSYNC I |Horizontal sync input

31 VSYNC I [Vertical sync input

32 DCLK I |Clock Input:

33 D7 I |Data Input: MSB
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34 D6 Data Input:
35 D5 Data Input:
36 D4 Data Input:
37 D3 Data Input:
38 D2 Data Input:
39 D1 Data Input:
40 DO Data Input: LSB
I: Input; O: Output. VI: voltage input VO: voltage output P:Power.
Note 1 : Definition of scanning direction. Refer to figure as below
Top
|
Left - ——- - —— - Right
|
ANJO ; r _
*:
|
|
Pin 40 Pin 1
Down
2. Absolute maximum ratings
Item Symbol | Condition Min. Max. Unit Remark
Vee GND=0 -0.5 7.0 v
Power AVDD AVSS=0 -0.5 7.0 \Y
voltage
PVDD PV33=0 -0.5 7.0 \Y
Input signal VCOM - -2.9 5.2 \Y
voltage
Operating Topa - -30 85 T Ambient temperature
temperature
tegt;é?agtire Tstg - -55 125 C Ambient temperature

3. Electrical characteristics

a. Typical operating conditions (GND=AVss=0V)
ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
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Item Symbol Min. Typ. Max. Unit Remark
Power Vee 2.7 3.0 3.6 v
Voltage
PVpp,AVpp, 3.0 3.3 3.6 \%
VCDC -0.1 0.1 0.3 \Y
Output |H | evel| Vo Vce-0.4 - vVCC Y%
Signal
Vo|tage L Level VOL GND - GND+0.4 \Y%
Input | 4 Level Vin 0.7xVee - Vee Y%
Signal
Output | H Level IOH - 400 - uA
current | | evel | 10L - 400 ] UA
Analog stand by Ist - - 200 uA DCLK is stopped
current

b. Current consumption (GND=AVss=0V)

Parameter Symbol Condition Min. Typ. Max. Unit Remark
- Icc (Pin 25) | V¢c=3.3V - 2 2.5 mA -
- IDD AVDD=3.3V 1 1.5 2.0 mA -

c. LED driving conditions

Parameter Symbol Min. Typ. Max. Unit Remark

LED current 20 30 mA

LED voltage Vi 3.6 4.2 4.6 "4 Note1
LED Life Time L. 10000 Hr Note 2,3

Note 1 : Max.voltage :1pcs/4V, FB=0.6V, VL=LED anode( PIN 21)
Note 2 : Ta. = 25C, I, =20mA
Note 3 : Brightness to be decreased to 50% of the initial value

4. AC Timing

a. Timing conditions

Parameter Symbol Min. Typ. Max. Unit.
Delay between Hsync and DCLK The - - 1 DCLK
Hysnc width Twh 1.0 - - DCLK
Hsync period Th 60 63.56 67 us
Vsync setup time Tvst 12 - - ns
Vsync hold time Tvhd 12 - - ns
Hsync setup time Thst 12 - - ns
Hsync hold time Thhd 12 - - ns
Data set-up time Tdsu 12 - - ns

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.



m Version : 1.2
Page : 71 25

Data hold time Tdhd 12 - - Ns
PSR BN I P T
First active video line to 1'th

Gate Output for NTSC Tstv 11 18 26 Th
(CCIR Mode)

First active video line to 1'th

Gate Output for PAL Tstv 17 24 32 Th
(CCIR Mode)

SD output stable time Tst - - 30 us
GD output stable time Tgst - 500 1000 ns
Serial communication

Serial clock period Tsck 320 - - ns
Serial clock duty cycle Tscw 40 50 60 %
Serial clock width Tssw 120 - - ns
Serial data setup time Tist 120 - - ns
Serial data hold time Tihd 120 - - ns
CSB setup time Test 120 - - ns
CSB data hold time Tchd 120 - - ns
Chip select distinguish Ted 1 - - us
Delay between CSB and Vsync Tev 1 - - us

Note 1: The first valid data line on panel is G1=Tstv+1=14(Active area is 240 channels), please refer to Fig.14.
Note 2: Suggested frame rate >= 60HZ

b. Select data input format

SELZ | SEL1 | SELO Data input farmat Cperating frequency
4] 0 o UPS051 path, special data format: DDX 9.7 MHz
0 0 1 LIPS052 data format 24.54 MHz
0 1 o UPS5052 data format 27 MHz
0 1 1 YUV mode A data format 24.54 MHz
1 0 o ¥UW mode A data format 27 MHz
1 0 1 YUV mode B data format 24 .54 MHz
1 1 o ¥ U mode B data format 27 MHz
1 1 1 CCIR 658 path, normal data format: DIN 27 MHz

c. Operating mode dependent AC characteristic
UPS051 Mode, SEL [2...0]=[000]

Parameter Symbol Min. Typ. Max. Unit.
DCLK frequency Fclk * 9.7 - Mhz
DCLK period Tecph - 10.3 - ns
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DCLK duty cycle Tew 40 50 60 %Tcph
Delay from Hsync to 1’st data input Ths 84 100 115 DCLK
DC converter osc. Frequency Fosc - 303.1 - khz

Note: It is suggested to keep frame rate more than 60HZ when using NTSC system.

d. Operating mode dependent AC characteristic
UPS052 or YUV Mode, SEL [2...0]=[001~110]

Parameter Symbol Min. Typ. Max. Unit.
DCLK frequency Fclk - 24 .54/27 - Mhz
DCLK period Teph - 40 - ns
DCLK duty cycle Tew 40 50 60 %Tcph
Delay from Hsync to 1’st data input Ths 233 249 264 DCLK
DC converter osc. Frequency Fosc - 22?3/ - khz

e. Operating mode dependent AC characteristic
CCIR Mode, SEL [2...0]=[111]

Parameter Symbol Min. Typ. Max. Unit.
DCLK frequency Fclk - 27 - Mhz
DCLK period Teph - 40 - ns
DCLK duty cycle Tew 40 50 60 %Tcph
Delay from Hsync to 1’st data input Ths 257 273 288 DCLK
DC converter osc. Frequency Fosc - 421.9 - khz

f. The configuration of serial data at SDA terminal is at below

MSB LSB
D15 |[D14 |D13 |D12 [D11 D10 |D9 D8 [D7 [D6 |D5 [D4 D3 [D2 [D1 |DO
Register address | X DATA

Register parameters

Address Content
No. |Description D15 |D14 D13 |D5 D4 D3 D2 D1 DO
RO |Systemsetting| 0 | 0 | O - - GRB STB SHDB SHCB
R2 | Driver Setting | 0 | 1 0 - - - - u/D SHL
R3 | Timing setting | 0 | 1 1 - PALM PAL SEL2 SEL1 SELO
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R4 Data delay 110 0 - DDL4 DDL3 DDL2 DDL1 DDLO
setting

R5 | Verticaldelay | 1 | 0 | 1 - - HDL3 HDL2 HDL1 HDLO
setting

R6 VCAC level 1 11 0 - - - VSCL2 | VSCL1 | VSCLO
setting

Default register settings

Address  |Test|MSB LSB
No. |Description D15|D14 D13 |D12|D11 |D10|D9 D8 |D7 |D6 |D5 |D4 D3 |D2 D1 |DO
RO |Systemsetting| O | O | O | O | O | X | X | X | X | X | X | X | 1 1 0| 1
R2 | Driver Setting | 0 | 1 OO0 [ X | X | X | X[ X | X | X | X|]O0|]0]|1 1
R3 | Timing setting | 0 | 1 1 O X | X | X | X | X | X | X[]0[O0|]O0|0]1
R4 Data delay 1 OO0 |0 I X | X | X | X | X | X|X[|0|O0O|0]O0O]O
setting
R5 | Vertical delay | 1 0|1 O X | X | X | X | X | X]O0O|O0O|O|O]|]O0O]O
setting
R6 VCAC level 1 110 [0 XX | X | X | X[ X | X ]| X]| X |1 1 0
setting
“X” =>Don’t care.
Detail register function:
Global reset pin (active low).
RO GRB I |GRB="L": The controller is resets, the charge pump and DCDC is off.

GRB="H": Normal operation. Default setting.

I |Stand by mode (active low).
RO STB STB="L": T_CON, source driver and DC-DC converter are off. All outputs are High-Z.
STB="H": Normal operation. Default setting.

I |DC-DC converter shutdown signal (active low)
RO SHDB SHDB="L": DC-DC converter is off. Default setting.
SHDB="H": DC-DC converter is on.

I |Charge pump shutdown signal (active low).
RO SHCB SHDB="L": Charge pump is off.
SHDB="H": Charge pump is on. Default setting.

I |Up/down scan control of gate driver.

R2 u/D U/D="L": Scan up: First line=G240>»G239=>...»G2=>Last line=G1.
U/D="H": Scan down: First line=G1=>G2=>...»G239=> Last line=G240.
Default setting.

I |Select left or right shift.

R2 SHL SHL="L": Shift left: First data=S480=»S479=>...=»S2=>Last data=S1.
SHL="H": Shift right: First data=S1=>S2=>...=»S479=>Last data=S480.
Default setting.

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
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I |NTSC/PAL selection signal
R3 PAL PAL="L": Input data format is NTSC (240 active line). Default setting.
PAL="H": Input data format is PAL.

I |PAL selection signal

R3 PALM PALM="L": Input data format is PAL 1/6,8(280 active line). Default setting.
PALM="H": Input data format is PAL 1/6(288 active line).

Only available when PAL=H.

R3 SEL [2...0] I |Select input data format.

SEL2 | SEL1 | SELD Data input format Operaling frequency
1] 1] o UPS051 path, special data format: DDX 8.7 MHz
4] 4] 1 UPS052 data format 24 54 MHz
0 1 o UPS052 data format 27 MHz
0 1 1 YUV mode A data format 2454 MHz
1 4] o YUV mode A data format 27 MHz
1 4] 1 YUV mode B data format 24 54 MHz
1 1 o YUV mode B data format 27 MHz
1 1 1 CCIR 656 path, normal data format: DIN 27 MHz

DDL [4...0]| I |Selectthe data delay timing.

R4 DDL4 DDL3 | DDL2 | DDL1 | DOLO | Delay Unit
Default
+1
+2
+3
+4
+5
+H
+7
+3
+3
+10
+11
+12
#13
+14
+15 DCLKE
-1
-2
-3
-
-5
-6
-7
-4
-5
-10
A1
-2
-13
-14
-18

-16

(=]
=
(=]
[=]

pernad

dllalalalala alala | alalalalala asiooooloo o oo|looo|looo

1]
1
0
1
i
1
0
1
a
1
0
1
0
1
0
1
0
1
0
1
a
1
0
1
0
1
0
1
0
1
0
1

AN IC A I A A =R =R = =R =T = = R = O P e e e e = B = B = R = A = R = =
N I I I N I e A I I I N I I A I I T I ==
= oo o= =l = o=l == === =
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I |Select the first active line delay timing.

R5 |HDL[3...0] HOL2 | HDOLz | HODL1 HDLO | Delay Unit

1} o 4] o] Diefault

0 o 0 1 +1

1] 0 1 a 2

0 o 1 1 +3

0 1 4] o] +4

0 1 4] 1 +5

0 1 1 o] +5

1] 1 1 1 +7 Haync
1 o 4] o] +8

1 0 o ] r pannﬂ
1 o 1 o] -2

1 0 1 1 -3

1 1 [i] ¥ -

1 1 [i] 1 -5

1 1 1 a -

1 1 1 1 -7

I |VCAC voltage selection

R6 |[VCSL [2...0] VCSL Default setting: 110
VCSL | VCAC[V]
010 5
011 52
100 54
101 5.6
110 5.8
111 6
000 6.2
001 6.4

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.



m Version : 1.2
Page : 12/ 25
g. Power on sequence and VCC slew rate specification.
1. Suggested Power on sequence with Panel Power input and Data.

VCC
Min: 0=
¥

ANVDD 1
fin:1 00us

{

jf Active

Min; Ous

1 1

Digital f
input /

DCLK, Hsyne, Data

& 30
Charge
Pump /

Il 112@2
DCDC
(SHDB=H) /

Note: Vsync, Hsync, and data should be active after VCC enable to eliminate leakage.

2. Suggested VCC Slew rate is below 1ms.

VCC

< VCC SR<=1ms >

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
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3. Suggested VCC discharging voltage<=0.1V.
VCC
< - | Keep Power voltage VCC Discharging level
GND <=0.1V for IC completely reset

Charge pump Application circuit

[olm ]
TEC 3y cie
=L .
Charge - 1 WVCAC
g i T VCAD A4V 4BV BBV P58V
pump voltage
x2 vl select % s
1
T
VinH )
Charge fa— + 2
pump
x2 VInkz
L
=]
T woac a3y
Vintz cae POL FRF Wo oM
. - =y —
] VCAL  GHD
Cau p
Charge = -
pump % T
WGH 128
Maote: (1) 1 to ©11 betwsen 1uF and 10uF
winta cae (effective value @12V, avoid Y5V capacitor type)
L o4 (2} Walus of wiring resistance at F}lns except
caK T PVDD, PGHO, C1F and 1M must be < Sohm
A2 (3} Walue of wiring resistance at pins
Charge o e PVDD, PGND, C17 and C1M must be < 3ohm
pump L =
=(-1) T
VGoll_H A2 DA
% cia

5. Reference Circuit
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C. Optical specification (Note 1,Note 2, Note 3)
Item Symbol| Condition Min. Typ. Max. Unit Remark
Response time
Rise| Tr 6 =0 i 25 50 ms Note 4
Falll Tf - 30 60 ms
. At optimized -
Contrast ratio CR | viewing angle 120 300 Note 5,6
Viewing angle
Top 10 15 -
Bottom CR=10 30 35 - deg. Note 7
Left 40 25 -
Right 40 S -
Brightness Yo 6 =0’ 100 180 - cd/m? Note 8
6 =0 2 .31 :
White chromaticity X (0.26) | (0.31) | (0-36)
y 6 =0 (0.28) | (0.33) | (0.38)

Note 1. Ambient temperature =25C.

Note 2. To be measured in the dark room.

Note 3.To be measured on the center area of panel with a field angle of 1°by Topcon luminance
meter BM-7, after 10 minutes operation.

Note 4. Definition of response time:
The output signals of photo detector are measured when the input signals are changed
from “black” to “white”(falling time) and from “white” to “black”(rising time), respectively.
The response time is defined as the time interval between the 10% and 90% of

amplitudes. Refer to figure as below.

"Black"

"White"

"White"
‘ 100%
2] 90% —
Q
-
o
=
@
2
=
@
<
S 10% —
o 0%

Ir

Note 5. Definition of contrast ratio:

Contrast ratio is calculated with the following formula.

Contrast ratio (CR)=

Photo detector output when LCD is at “White” state

Note 6. White Vi=Vis, + 1.5V
Black Vi=Vi50 T 2.0V
“t” Means that the analog input signal swings in phase with COM signal.

Photo detector output when LCD is at “Black” state

1" Means that the analog input signal swings out of phase with COM signal.



m Version : 1.2
Page : 16/ 25
Viso . The analog input voltage when transmission is 50%
The 100% transmission is defined as the transmission of LCD panel when all the input

terminals of module are electrically opened.

Note 7. Definition of viewing angle:
Refer to figure as below.

Note 8. Measured at the center area of the panel when all the input terminals of LCD panel are
electrically opened.

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.



m Version : 1.2
Page : 17/ 25

D. Reliability test items:

No. Test items Conditions Remark
1 |High temperature storage Ta= 80T 240Hrs
2 |Low temperature storage Ta=-25C 240Hrs
3 |High temperature operation Ta= 60C 240Hrs
4 |Low temperature operation Ta=0C 240Hrs
5 |High temperature and high humidity Ta=607C. 90% RH 240Hrs Operation
6 |Heat shock -25°C~80°C/50 cycle 2Hrs/cycle Non-operation

1200V,200pF(0(2), once for each terminal

7 |Electrostatic discharge Non-operation

Random vibration:
8 |Vibration (with carton) 0.015G*/Hz from 5~200Hz IEC 68-34
—6dB/Octave from 200~500Hz

Height: 60cm

9 |Drop (with carton)
1 corner, 3 edges, 6 surfaces

Note: Ta: Ambient temperature.

E. Packing form
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F. Timing format

Serial communication timing

CSB

SDA D15|D14|D13|D12|D11|D10| -------- |D4|D3|D2|D1 |D0
I N O A

SCL

Figure 1: Serial communication diagram

Vsync j - /

) /
CSB \ ... / \..
E&T cb
oon ——{oe o o)~ — (e

30%

Tist Tio Tsow Tssw

sw—W%qu

Figure 2: Serial communication timing
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Stand-by timing

DCLK No DCLK

1 N N U N Ur U U U
STB .
STB2
(Internal) .
DIN Valid data 00h Valid data
DC/DC
enable y
S1~S480 Normal output Iii/igh z Normal output
G1~G240 Normal output V/(;off_L Normal output
Charge Pump
enable ).

Figure 3: Stand-by timing diagram
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UPSO051 timing

HSync
TW

9.7mHz) — LI LI LI T o e e

R[7..0] Invalid Data @@ Invalid Data
B 480 display Data R
= >
Figure 4: UPS051 Data sampling timing
UPS052 timing
HSync
TW

Invalid Data

R[7..0]

DIN format [RiJei[B1 [ R [G2[B2] |

Figure 5: UPS052 Data sampling
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Figure 6: UPS052 24.54 MHZ Data sampling
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Figure 7: UPS052 27 MHZ Data sampling
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Figure 8: YUV mode A 24.54MHz Data input format
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Figure 9: YUV mode A 27MHz Data input format
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Figure 10: YUV mode B 24.54MHz Data input format
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Figure 12: CCIR Data input format
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Figure 13: Vertical timing diagram
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Figure 14: Delta pixel arrangement
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