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5.3 Absolute Max. Rating
ltem Symbol - Value Unit Remark
Min typ Max
Supply voltage VDD -0.3 3.3 5.0 Vv -
Operating temperature Torr -20 - +70 C -
Storage temperature Tste -30 - +80 C -
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DC Electrical Characteristics

(For the digital circuit: Test Condition: VDD=VDDP=3.3V , VDDA=5.0V, GND=-GNDA=GNDP-= OV, TA=25T)

Parameter Symbol | Min. | Typ. | Max. | Unk Condltions
Digital Block Clrcult
Digttal Supply Voltage VDD | 30 | 33 16 v Digttal power
Low Level Input Voltage vi GND - A\ 02ADD |V Digital ioput pins TA=85T
High Level Input Voltage Vih  |oavdiD| - VDD vV Digital input pins TA=85T
Low Level Input Voltage Vil GND. - | D&VOD [V Digital input pins TA=25T
High Level Input Voltage [\ ih \\[0&VDD | - ¥EO Oigital input pins TA=25T
Low Level Input Violtage Vi GND S 0V00 |V Digital input pins TA= -20T
High Levelnput Volaga | Vih {300 | |- voo |V Digital input pins TA= -20T
Input Leakage Current i - - 1 uA Digital input ping
Eull-highflow Impedance Rin - 200K . ohm Digital control input pins
High Level Quipu Voltage [\ Voh |VDD-04| - VoD |V Digital output pins; loh = 400 uA
Low Level Output Voltage | Vol | GND - | GNDs0& | V Digital output pins; lol = -400 uA
Digital Standt by Current st - (50) (100} | A No load, CLKIN'VSIVHSD stopped
Digite| Opesating Cument lddt . 2 - mA CLKN = 27 MHz (CCIRB01 made)
Power Clrcult
Charge Pump Su For VGHV GL power and
ga'ofulla; Yoo | 3 | s i ! Source Driver power, l’:fl:t In this range
VCOMCouputiewel |veOMC| 45 | - | &t | v | W ﬁﬂlﬂn%w
VCOCSL[SD] sefti
VCOMDC outputlevel  (VCOMDC| 10 . 28 |V VGUE;DG _ V.:.-:L[m-lscu:. I’gﬁﬂm\f
Positive power supply VGH | 143 15 15.5 V Gate driver load + procard load
Negative power supply VGL 4 -10 11 V Gate driver load + procard load
Base drive current IDRV - . 10 mA VDDP-3.3V, DRV-0.7V
DRV cutputvoltage VDRV | GND - voD |V
+0.1 {1
Feed back voltage VFB | 055 | 08 0.65 V DG/OC operating, VBL current=20 mA
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Item Symbol | Condition | Min TvD. Max. Onit
aT 30 40 B
oB 50 60 -
Al = CR=10 res
e Angies aL 50 60 . g
BR 50 60 .
Contrast Ratio CR e=0" 200 350 -
Tom .
|Response Time 25T - 25 40 ms
Torr
N x 0260 | 0310 | o360
e pr 0283 | 0333 | o383
x 0.574 0.624 0.674
RED i i 0.318 0.368 0418
Chromaticity = BGCK':l':'?hl = 0-300 0-35‘] 0-4{)0
GREEN x - - :
W 0.500 0D.550 0.600
BLUE o 0.093 0.143 0.193
¥ o069 | 0119 | o0.169
|unitormity u 75 80 , %
INTSC - 50 , %
|Luminance L 240 300 - cdim?®

The optical characiensincs shotid e measured in dark room. After 5 minuies operaton, the optical
propa-tes are measured at the center pont of the LCD serean. All mput termmais | CD panel must

be gre _nd when measunng the center area of the panel.

Photo defector =——_]

Ficld
TFT-LCD Moduie e
N : —— ftem Photo detector | Field

1 : | Contrast Ratio

Luminance =
The center of the screen Chromaticiy SR-3A 1

L urmy UnEformmity

Response Time BM-7A 2=

Note 2= Definition of viewing angle range and measurameni sysiam

viewing angla is measured at the center point of the LCD by CONOSCOPE(ergo-20).

HMormald line

P=00"

1 :g_n'dm:h; direction

_ E=0"

B o'siock direction
Fig_ 1 Definifion of viewing angie
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MNote 3: Dafinition of contrast ratio

Luminance measured when LCD is on the " White" state

Contrast ratio (CR) =
orfrast et (CH) Luminance measured when LCD is on the "Black" state

“White state “:The state 15 that the LCD 15 drniven by Vwhite.
“Black state™ The state is that the LCD is driven by Whiack
Vihite: To be determined WVatack: To be delenmined.

Note 4: Definition of Response time
The response time is defined as the LCD optical switching time interval between “White" state

and "Black” state. Rise time (TON) is the time between photo detector output intensity changed from 90%
to 10%. And fall ime (TOFF) is the time between photo detector output intensity changed from 10% (o
90%

(v’vhne (TFT OFF) Black (TFT ON) White (TFT OFV

b 100%

9% —=—=—=

Photo detector autput
(Relative value)

180 =i
0%
67 < # 17 = 2
' / ?2 | 4
0 8 ! : =" 1 $.4 1
4 - 58 ) < | E> 2 "# —# 1 1 K
= U +&#HH 1 )
< D =i

o NN
o—Pp—Pp—PpPppPp o




Universal Display LTD

6 8¢ #

PIN NO. Symbol Description
1-2 LED-K LED Cathode(-)
3-4 LED-A LED Cathode(+)

5 NC Non Connection
6 NC Non Connection
7 NC Non Connection
8 /RESET Reset
9 CS Serial data enable
10 SCK Serial clock
11 SDI Serial data
12-19 BO- B7 Blue Data 0-7
20-27 GO- G7 Green Data 0-7
28-35 RO- R7 Red Data 0-7
36 HSYNC Horizontal sync
37 VSYNC Vertical sync
38 DCLK Dot(data) Colck
39-40 AVDD NC
41-42 VDD Power Supply(3.3V)
43 NC Non Connection
44-45 VGL NC
46 NC Non Connection
47 VGH NC
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48 | NC(XR) Non Connection
49 | NC(YD) Non Connection
50 | NC(XL) Non Connection
51 NC(YU) Non Connection
52 | ENB Data Enable signal
53 GN GN
54 GN GN
7 ' ' '
70 '
SCL
sSDI
» Source
CsB Timming
N Controller
RESETEB .
DATA[23:0] -
ENABLE LCD Data Out
DOTCLK S ey
HSYNC °
e Cate
VEYNE : Timming
Controller 3"
VCI > TFT LCD Panel
VDD >
GND - .
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Power On/Off Sequence

To pravent |G from power an resat fail, the rising time (Teog) of digital power supply VDD, should be control within

the specification. Refer to the “AC Characteristic™ for the detail timing, please.

730,
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Yoo
vone
5TD
{Fwire command)
VDDA

R
VhhLE
TR
(3=wire command)
VDA
Power-of Tlmlng Sequence:

Power-On Timing Sequence:
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6.2.2Serial mode timing &clock

3-Wire Timing Diagram
VSD —eon , “_)
3 T mesi k| !
SHE L SR | F
el Z' = Z

)=

| i
R U Vi VATV
Jwire serial communication AC timing

Senial clock Tespck | 320 ns
SPCK pulse duty Tacdut 40 50 &0 %
Serial data sstup time Tisu 120 ns
Serial data hold time Tihd 120 ns
Senal clock high/low Tesw 120 ns
Chip select disfinguish Ted 1 us
SPENA to VSD Tov 1 us

6.2.3 Serial Transmission mode

3-Wire Serial Port Interface (Default Register Map)

3-Wire Command Format

NT32016 uses the 3-wire serial port as communication interface for i the function and parameter safting,

3 Wire communication can be bidiractional contrafied by the “RAN” bit in address field. NT30016 3 Wire engine
act as a “slave mode” for all the time, and will nof issue any command to the 3-Wee bus iseilf

lUnder read mode, 3-Wire engine will retum the dala during “Data phase”. The returned data should be laichad at
Ihe rising adge of SPCK by external controller. Data in the “Hi-Z phase” will ba ignored by 3-Wire engina during
write oparation, and should bo ignored during read oparation also. Dunng read opafation, axtemnal controller
should fioat SPOA pin under “Hi-Z phase” and “Data phase”.

Rafer to the section of “3-Wire Timing Diagram” for the detail timing, please

WL

Address{5:0] Next Transiar

Data[7:0]

Dalay

SeENE . ) ?

SPDA: m;fma',{i:}@(ﬂ i) ;

I VA AVAVAVAY ¥ ¥

SPCK

NAVTARAT
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3-Wire Command Format:

Bit Description

MED10 Regster Addraes {5.0].
09 Wi confrol bit 1" for Write; 0" for Faad
03 Hi-Z bit turing read mode. Any dataawthe this bits wil be gnored during write mode
D700 Data for the Wi oparation 1 the address indicated by Address phase

3-Wlre Wrlter Format:

MSE LSB
D15 [ D14 [ D13 [ D12 [Df1 [D10 [ D9 [D8 [ D7 [ D6 [ D5 [ D4 [D3 [ D2 [ D1 [ D0
Register Address [510) 1] X DATA {lsslie by extenal controlier)

3-Wire Read Format:
MSB LSB
D15 | D14 | D13 | D12 | D11 | D10 | D9 | DB | DT | D& | D5 | D4 | D3 | D2 | D1 | DO
Register Address [510] 0 | HZ DATA (Issue by NT33016)
6.2.3 DEMode Timing
Vertical Timing Diagram (DE Mode)
) —— s T
Wl N . |
= I 1 1 I
LT e T -
anv I I I I
on N R N N
Input Output Timing
CLEIN ciock tme Telk 357 ns CLKIN = 28MHz
H3D 1o CLKN The 1 CLKIM
HED width Th | 1 CLKN
VED width Tvwh 1 - . Th
HED paticd time Th &l Bl 58 gl s
V3D selup tima Twit 12 ns
V5D held tire Twhd 1 3 - na
HED salup tima Thal 12 - . i}
HED held fime ihhd 12 - £ ns
Date satup time Tdsu 12 - . s CN[Z300 40 GLKW
Diuta held time Tdhd 12 - ns DN[23:9] o CLEM
DEN zauplime Tad 13 - s DN i CLEIN
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