“—=NEWHAVEN DISPLAY

NHD-2.4-240320SF-CTXI#-FT1

TFT (Thin-Film Transistor) Liquid Crystal Display Module

NHD- Newhaven Display

2.4- 2.4” diagonal

240320- 240 x 320 pixels (portrait mode)
SF- Model

C- Built-in Controller

T- White LED backlight

X- TFT- normally black

- Wide Temp (-20°C ~ +70°C), 12:00 view direction
H#- RoHS Compliant

F- FFC ZIF connection style

T- Touch Panel

1- ILI9340 controller

Newhaven Display International, Inc.
2511 Technology Drive, Suite 101
Elgin IL, 60124
Ph: 847-844-8795 Fax: 847-844-8796

www.newhavendisplay.com
nhtech@newhavendisplay.com nhsales@newhavendisplay.com



Document Revision History

Revision Date Description Changed by
0 9/20/2010 Initial Release BE
1 5/9/2012 Timing characteristics updated AK
2 6/28/2012 Electrical & Optical characteristics updated T)
3 12/10/2012 Added wiring diagram. Updated mechanical drawing & JN
electrical characteristics.

Functions and Features

240x320 pixels

LED backlight

2.8V power supply

8-bit or 16-bit Parallel interface
FFC ZIF 1/0 connection

Built-in ILI9340 controller

262K colors

4-wire resistive Touch Panel
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Mechanical Drawing

1 \ 2 \ 3 4 5 6
1 GND Rev Description Date
2 vD 42. 72 (LCM)
5 X (0. 15) 42. 42 (TP_OUTLINE)
4 YU
5 XR (2.00) 38. 72 (TP_VA)
6 LcoD (2.50) 37.72(TP_AAGMODULE V. A) 3. EMax o
7 oo (3.00) 36. 72 (LCD A. A) .
8 IovDD alalal o REMOVE TAPE 2.35610.10¢ 7540, 10 41.22+0. 10 H
. T e e (21. 36) 3-0.60+0. 10 \0 =
10 cs = = SEE DETAIL A — \ Al <
1 RS R
/‘ 2 WR # [ g g
ERE : m i N
14 DBO = :‘%\
15 DB1 . = |
16 DB2 20 ] = < g
1 7 DbB3 % d § E ;: 240 (RGB) §320D0TS 9‘
18 DB4 = =2 =2 S XL 1R J
19 DBS ©lal = § P 4 &

N = o— (o) S .
20 DB6 sl =] el - VIEW DIRECTION ] Td
27 DB7 o 2 3lE & I X
22 DBS 3= g g S
24 DB10 . YD )
25 DBA1 [l F
26 DB12 , | b .
27 DB13 f%\‘ T 3 o i 0. 4M 4‘-‘ H COMPONENT AREA
28 | oenw | i o] (.61 S B i ° ° i
29 DB15 g & ] _f‘ =
30 RESET ‘10“ ) = =
o1 | wo < A o
32 | nc = (11.11) Stiffener Contact side
33 GND
34 LED-1 T = 0 0.3040. 03 h 11.61+0.50
35 ED2 e SEE DETAIL B /
36 LED-3
37 | tepa , v
58 | weon hR AT AETCCEETATOEARATEAED s K1
39 | o — 10 W=0.35+0.03 | < Ko
20 | o 0.051 3 P=0.5040.03 A & 3
f‘ 19.504+0.03 0.50+0.07 7%
\OTES 2 20.5040.07 K4
L. Display Type: a-si TFT Detail:B CIRCETT prageas
2.Gray Scale Inversion: 6 o clock o Scale:4:1
3. Driver 1C:1L19340 =
4.Backlight : 4 LED parallel = Dat
5.Requirements on Environment Protection:Q/S0002 Detail'A ate .' ~=NEWHAVEN DISPLAY
6. Recommended Case Open Area Should be less than Module V. A Scale:40:1 12/10/12 | e— ‘ € F
7.Recommended Cushion adherent area: TP V. A+1. 6mm o - -
8. Connec tor: FH19SC-405-0. 550 Gen. Tolerance | Unit | Model:
+0.3mm mm NHD-2.4-240320SF-CTXI#-FT1
1 | 2 | 3 r 4 5 | 6

The drawing contained herein is the exclusive property of Newhaven Display International, Inc. and shall not be copied, reproduced, and/or disclosed in any format without permission.
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Pin Description

Pin No. | Symbol External Function Description
Connection
1 GND Power Supply GND
2 Y- Touch Panel Touch Panel - DOWN
3 X+ Touch Panel Touch Panel — LEFT
4 Y+ Touch Panel Touch Panel - UP
5 X- Touch Panel Touch Panel — RIGHT
6 LCD_ID MPU/NC LCD ID pin (No Connect)
7 VDD Power Supply Power Supply for LCD (2.8V)
8 I0VDD Power Supply Logic Signal Supply IOVDD= 1.65 ~ VDD
9 FMARK MPU/NC Used when writing RAM data in sync with frame (No connect)
10 /CS MPU Active low Chip Select (can tie to GND)
11 RS MPU Register Select: 0= write index register, 1= write data
12 /WR MPU Active low Write strobe
13 /RD MPU Active low Read strobe
14 DBO MPU Bi-directional data bus
15 DB1 MPU
16 DB2 MPU 8-bit: use DB8-DB15
17 DB3 MPU 16-bit: use DBO-DB15
18 DB4 MPU
19 DB5 MPU
20 DB6 MPU
21 DB7 MPU
22 DB8 MPU
23 DB9 MPU
24 DB10 MPU
25 DB11 MPU
26 DB12 MPU
27 DB13 MPU
28 DB14 MPU
29 DB15 MPU
30 /RESET MPU Active LOW reset
31 IMO MPU IMO0=0 : 16-bit i80 IMO=1: 8-bit i80
32 NC - No Connect
33 GND Power Supply GND
34 LED-1 Power Supply LED Cathode (GND)
35 LED-2 Power Supply LED Cathode (GND)
36 LED-3 Power Supply LED Cathode (GND)
37 LED-4 Power Supply LED Cathode (GND)
38 LED-A Power Supply LED Anode (3.2V)
39 GND Power Supply GND
40 NC - No Connect

Recommended LCD connector: 40-pin, 0.5mm pitch FFC connector: Molex# 54132-4097 or similar
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Electrical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Operating Temperature Range Top Absolute Max -20 25 +70 °C
Storage Temperature Range Tst Absolute Max -30 25 +80 °C
Supply Voltage VDD 2.3 2.8 33 \Y
Supply Current IDD VCC=2.8V - 7 9 mA
“H” Level input Vih 0.8*VDD - VDD \Y
“L” Level input Vil VSS - 0.2*VDD \Y
“H” Level output Voh 0.8*VDD - VDD \Y
“L” Level output Vol VSS - 0.2*VDD \Y
Backlight Supply Voltage Vled 2.9 3.2 3.4 \Y
Backlight Supply Current lled Vled=3.2V - 60 - mA
Brightness 210 250 - cd/m2
Optical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Viewing Angle — Top 50 60 0
V!ew!ng Angle — Bottom crs 10 60 70 0
Viewing Angle — Left 60 70 0
Viewing Angle — Right 60 70 0
Contrast Ratio Cr 3.2V, 25°C 400 500
Response Time (rise) Tr 20 30 ms
Response Time (fall) Tr 20 30 ms
Touch Panel Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Linearity - - 1.5 %
Insulation Resistance 10 - - MQ
Operation Voltage - 5 - \Y
Response Time - - 10 ms
Transmittance 80 - - %
Operating Force 50 - 200 G
Touch Durability 1,000,000 - - Times
Handwriting Durability 100,000 - - Times
Hardness 3 - - H

Controller Information
Built-in 1LI9340 controller.

Please download specification at http://www.newhavendisplay.com/app notes/ILI9340.pdf
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Timing Characteristics

19.3.2. Display Parallel 18/16/9/8-bit Interface Timing Characteristics(8080-1I system)

|
D/CX X X
tchw < tas; » tcs N ta:t » tchw
CSX N\ j{tmb
WRX - twe
\1 twrl »lle X
f l:th 3
¢ tdst » tant »
D[17:0
(M'E!rite)] ); K
” tast N t t P taht o
N — al rcs / tresfm v =
< trc: a’trcfm -
o tairbam | \
RDX N > tran / trantm T
Eralf ;[aﬁm
« trodh N
D[17:0
(FEead)] )‘ K
Signal SYTbO Parameter min max Unit Description
DCX tast Address setup time 0 - ns
taht Address hold time (Write/Read) 10 - ns
tchw CSX "H" pulse width 0 - ns
fcs Chip Select setup time (Write) 15 - ns
CsX tres Chip Select setup time (Read ID) 45 - ns
tresfm Chip Select setup time (Read FM) 355 - ns
tesf Chip Select Wait time (Write/Read) 10 - ns
twe Write cycle 66 - ns
WRX twrh Write Control pulse H duration 33 - ns
twrl Write Control pulse L duration 33 - ns
trefm Read Cycle (FM) 450 - ns
RDX (FM) trdhfm | Read Control H duration (FM) 90 - ns
trdlfm Read Control L duration (FM) 355 - ns
trc Read cycle (ID) 160 - ns
RDX (ID) trdh Read Control pulse H duration 90 - ns
trdl Read Control pulse L duration 45 - ns
tdst Write data setup time 10 - ns
D[17:0], tdht__| Write data hold time 10 i ns
D[17:10]&D[8:1], rat Read access fime i 50 s For maximum CL=30pF
D[17:10], : For minimum CL=8pF
D[17:9] tratfm Read access time - 340 ns
trod Read output disable time 20 80 ns

Note: Ta =-30to 70 C, VDDI=1.65V to 3.3V, VCI=2.5V to 3.3V, VSS=0V.
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t, =15ns ’<_ ’( i =15ns

70% 709
30% 309

CSX timings :

tchw

CSX ,f-

WRX, 7 -
RDX X £
tcst > « Min. 5ns, <«

Note: Logic high and low levels are specified as 30% and 70% of VDDI for Input signals.

Write to read or read to write timings:

CSX ‘0
WRX X T ”R 7
RDX

Note: Logic high and low levels are specified as 30% and 70% of VDDI for Input signals.
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Table of Commands

Command Function DiCK | RO [WHRX D17-8 o7 D& 05 D4 D3 Dz 1 00 | Hex
Mo Operation 0 1 1 WX L] 0 0 0 L1 ) 0 0 0Ch
Software Resat 0 1 1 KX 1] 0 0 0 0 0 0 1 01h

0 1 1 KX [1] ] o 0 1] 1 0 0 Odh

. ) 1 1 1 XX X X X X X X X X XX

Read Display Id.z=.~n1|r|r:a=,llc-n ] N : - D1 [7:0] x

Information

1 1 XX 102 [7:0] XX

1 1 XX 103 [7:0] XX

0 1 1 XX [1] ] ] 0 1 0 0 1 08h

1 1 1 XX X X X X X X X X XX

Raad Display Status I I 1 HX D [31:25] X 00

1 1 XX x D [22:20 D[18:18] B1

1 1 XX X X X X X O [10:8] 00

1 1 XX O [7:5] X X X X X 00
4] 1 1 XX L] 0 0 0 1 ] 1 4] QAR

Read Display Powar Moda 1 T 1 KX X ¥ X X X X X XK
1 1 X D [7:2] 0 0 ]
0 1 1 XX [1] ] 1] 0 1 0 1 1 0Bh

Read Display MADCTL 1 1 1 XX X X ¥ X X X X X XX

1 1 XY D [7:2] 0 4] [
0 1 1 WX L] 0 0 i} 1 1 0 0 0OCh

Read Display Pixel Format 1 i 1 WX X bt ¥ x X » X X XX
1 1 XX Ried DRI [2:0 b DBl [2:0 ]
0 1 1 XX 1] 1] 0 0 1 1 0 [y

Read Display Image Farmal i i i WK * % # X * ¥ ® K
1 i ¥ X kS ) x X D [2:0] (0
o 1 1 WK [ 0 o 1] 1 1 1 o] OEh

Read Display Signal Mode 1 1 KX X X X X x X X % ¥
1 T 1 KX D [7:2] 0 4] 00
) ; ) 0 1 1 H¥ 0 ] 0 1] 1 1 1 1 OFh

Read Disp ?Eff::'n'agnmc HERE XX X x | x| [ [ | x| x| xx
1 1 KX D [7:8] X x * * X X 00

Enler Slesp Mode 0 1 1 XX [1] 1] 1] 1 [1] 0 0 0 10h
Sleep QUT 0 1 1 XX [1] 1] 0 1 a 0 4] 1 11h

Partial Mode ON 4] 1 1 WX L] ] 1] i 0 0 i 4] 12h
MNormal Display Mode ON 0 1 1 KX L] 0 0 1 L] ] 1 1 13h
Dizplay Inversion OFF 0 1 1 KX 1] 0 1 0 0 0 0 0 20h
Display Inversion OMN 0 1 1 HE [1] 0 1 0 1] a 0 1 21h
Gamma Sel s ! ! a4 C L 1 : 0 1 1 g 25h

1 1 1 XX GC [7:0] 01

Display OFF 0 1 1 KX [1] o 1 1] 0 0 0 28h
Display ON 0 1 1 XX [1] ] 1 0 0 0 1 28h
0 1 1 XX [1] 1 0 1 ] 1 0 28h

1 1 1 XX SC[15:8] XX

Column Address Set 1 1 1 XX SC[7:0] XX

1 1 1 XX EC [15:8] XX

1 1 1 XX EC [7:0] XX
o [ 1] 1 XX o Lol 1+ ] o 1 o | 1 1| 28n

1 1 1 XX SP [15:8] XX

Page Address Sat 1 1 1 XX SP[7:0] XX

1 1 1 XX EP [15:8] XX

1 1 1 XX EP [F0] KX
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Mamory Write 0 ! 1 XX | 0 | o | 1 | a | 1 | 1 0 | 0 2Ch

1 1 D [17:0] XX
HE XX o | o 1 0 1 1 o | 1 |zom

1 1 KX RO0 [5:0] K

1 1 KX Rnn [5:0] XX

1 1 1 KX R31 [5:0] HE

i 1 i WX GO0 [5:0] WK

Color SET i i XX Gnin [5:0] XX

1 1 KX 563 [5:0] h i

i 1 e BOG [5:0] WK

1 1 HK Bnn [5:0] MK

1 1 1 XX B31 [5:0] b
0 1 1 KX 0 0 1 0 1 1 1 0 ZEh

Memory Read 1 1 XX X b3 X X x X X x KX

1 1 O [17:0] X

0 1 t KX 0 | 1] | 1 1 0 0 0 | 0 30h

1 1 1 KX SR [15:8] 00

Partial Area 1 1 1 KX 3R [7:0] 151

1 1 WK ER [15:8] ol

1 1 KH ER [7:0] 3F

0 1 XX 0 | 0 | 1 1 0 0 1 | 1 d3h

1 1 KK TEA [15:8] 0

1 1 1 KX TEA [7:0] 0

Vartical Scrolling Definition 1 1 1 KX VEA [15:8] 1
1 1 KX VEA [7:0] sl

1 1 KX BFA [15:8] 00

1 1 KX BEA [7:0] 00

Tearing Effect Ling OFF 0 1 1 KX Q 0 1 1 0 1 0 0 3dh
Tearing Effect Line ON L ! . XK 0 d 1 1 0 J L 1 3sh
1 1 i W X ¥ x X X X ¥ A (0

0 1 XX 0 0 1 1 0 1 1 0 36h

Memory Access Control 1| XX My | Mx | mMv | ML | BGR | MH X x| oo
0 1 XX 0 0 1 1 0 1 1 1 37h

Vertical Scrolling Start Addrass 1 1 1 XX VEP [15:8] 0
1 1 WK WEP [7:0] (0

ldle Mode OFF 0 1 XX 0 0 1 1 1 0 0 0 38h

ldlz Made ON 0 1 XX 0 0 1 1 1 0 0 1 39h
Pixel Format Set 0 1 XX 0 0 1 1 1 0 1 0 3ah

1 1 XX X DP1[2:0] X DB [2:0] B6
Write Mamory Cantinue L ! : .5 0 L ! : 1 ! L g 3Ch
1 1 1 0[17:0] WK
0 1 XX 0 0 1 1 1 1 | 0 3Eh

Read Memory Continue 1 1 1 K b4 X b4 X b4 X X X WK
1 1 D [17:0] KX

0 1 i WX Q 1 0 4] i} 1 0 i} 44dh

Set Tear Scanline 1 1 b X X X X X X X STS[8] [ 00

1 1 WK STS[7:0] 0

0 1 KX a 1 0 4] 0 1 0 1 45h

) 1 1 1 KX X X X b X X X X ¥

Get Scanline

1 1 KX X % X X x X GTS [9:8] 0

1 1 i WX | | GTS [7:0] | 0

. ) | i i H¥ 1 i f i 0 L‘I 0 i 51h
Write Display Brightness : ] XX DBV [7:0] o
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0 1 XX 0 1 1] 1 0 0 1 0 52h
Read Display Brightness 1 I 1 WK X X x X ¥ ® X WK
1 1 KK DBV [7:0] 00
Write CTRL Display I XX 0 1 0 ! g g ! 1|53k
i 1 1 e X d BCTEL X DD BEL X ¥ 0o
0 1 1 Lk L1 1 ) 1 0 1 0 ] 5dh
Read CTRL Dizsplay 1 1 1 W X X 4 % X X X 4 XX
1 1 W X X BCTRL % 5] BL X X 0o
Wrile Conlent Adaptive 0 i 1 K Q 1 1] 1 0 1 0 1 55h
Brightness Control i i + b % ¥ W W W W i [1:0] 00
A . 0 1 1 W i} i o 1 0 1 1 o 56h
arhmoes el | e X T XX X T x| x|
1 o K ¥ ¥ ¥ ¥ X ¥ C[1:0] 00
Write GABC Minimurm o | 1] XK 0 1 o 1 i 1 1 | o [sEn
Brightness 1 1 . w CMB [7:0] 0o
0 1 1 o 0 i 1 0 1 1 1 5Fh
Aead GASC Minimum HERE WX X ¥ X X X X X X | xx
Brightnass
1 ] e CME [7:0] 00
0 1 XX 1 1 0 1 i 0 1 0 | DAhR
Read 101 i i 1 xW x 4 ¥ b4 X x x KX
1 1 XX Mupdule's Manutaciurs [7:0] KK
0 1 i X 1 1 4] 1 1 4] | 1 DEh
Read ID2 1 i 1 L X = b3 X X X x X KX
1 1 X LCD Module / Drver Version [7:0] KX
0 1 i XX 1 1 1] 1 1 1 ] o DCh
Read 1D3 1 1 1 X X X X X X X X X XX
1 1 1 A LCD Module / Driver 1D [7.:0] KX
Extended Command Set
Command Function DrCX [RDX| WHX D178 D7 DE | D5 D4 D3 Dz 1 Do M
RGE Interlace 0 1 t XX 1 0 1 1 0 0 0 0 Boh
Signal Control 1 1 1 XX ByPass wone| RCM [1:0] X WEPL | HSFL | DPL | EPL 40
o [ 1|1 XK 1 0 1 | 0 0 o 1 Elh
Frame Control
1]t 0 X X | x X X X DIVA [1:0] 00
{In MNormal Mode)
i 1]t ¥ X % * RTHA [4:0] 1B
Erame Conlral o 1 t o 1 1] 1 1 1] 1] 1 | 0 Ezh
1 1]t ¥ X ¥ * bt X ¥ DIVE [1:0] 0o
(In Idie Mode)
1 1 1 X X X X RTNE [4:0] 1B
Frame Control 0 1 1 XX 1 0 1 1 0 0 1 | 1 L
i 1 1] 1 ¥ ¥ X ¥ ® b ¥ DIVG [1:0] i}
{In Parial Modea)
i 1]t ¥ * ® * RTME [4:0] 1B
o | 1] T W 1 i 1 1 i 1 0 0 Bdh
Dizplay Inversion Contrel 1 1 i XX ¥ X X X X MLA | MLE | MNLC 02
RN XX X X NW [5:0] 00
o [ 1]t %X ! o [ 1] o 1+ | o | 1 | Bsn
1 i1 WX ] VEP [6:0] 02
Blanking Porch Control 1 1 + Xx o] VEP |6:0] 0z
o W o 0 0 HEP [4:0] o4
1 1 t ¥ 1] 0 0 HEP [4.0] 14
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o |1 XX 1 o | 4 1 o | 1 1 | o |pen

1 1 K X b ® b PTG [1:0] BT [1:0] oA

Display Funclian Cantral 1 1 XX REV GS | 55 SM 15C [3:0] 82
1] w¥ ¥ X ML [5:0] 27

1] 1 i ¥ X PCDIV [5:0] o
Eniry Made Sel 0 L XX L 0 ! ! 0 L L ! iE

i 1 XX X * X X DETE| GON DOTE GAS o7
[i] i hd i [1] 1 i 1 0 1] [1] Bah
Backlight Contral 1 1 i X X X X X X X X x Wi
1 1 K ® ¥ ® % TH LI [3:0] 04
0 1 HE 1 0 1 1 1 ] i} 1 Boh
Backlight Contral 2 1 1 XX X X x X x X x x XX
1|1 ®¥ TH_ MV [2:0] TH_ST [2:0) Ba
0 1 X 1 4] 1 1 1 1] 1 0 EAh
Backlight Contral 3 1 1 XX X X X X X X X XK
1 1 XX X x b X DTH_UI[3:0] 04
o | 1 K 1 ] 1 1 1 o 1 1 BBh
Backlight Gontral 4 1 1 K X X % X ® X ® X K
1 1 e DTH_MV [3:0] DTH ST [3:0] 4
o | 1 ¥ 1 ] 1 i 1 1 0 0 BCh
Backlight Contral 5 1 1 XX X X x X X X X XX
1 1 E DIM2 [3:0] | X DIM1 r2.—||;:-| 44
) 0 1 W 1 i} 1 1 1 1 L i} BEh
Backlight Contral 7 1 " ey PWM DIV [7.0] oF
Backlight Contral 8 g ! XX 1 g L : 1 ! ] 1 L
1 1 xX X X x x X | LEcose [LenonPol|LECPwmarL] 00
0 1 XX 1 1 0 0 0 1] 0 Coh
Fawer Control 1 1 1 XX X X VEH [5:0] 26
1|1 WK ¥ ¥ | % ¥ NG [3:0] oo
0 | 1 XX 1 t Jol o ol ol ol 1+ len
Pawar Contral 2

HE X X x | x | x BT [3:0] oo
Pawar Contral 3 0 1 XX 1 1 | 0 | ] 0 4] | 1 | [i] C2h
{For Normal Made) 1] 1 K 1 DCAT [2:0] i} DCAD [2:0] B2
Powsr Control 4 o | 1 XX i i lol o o | o | 1+ [ 1 lean
{Fer ldle Made) i 1 W 1 DCB1 [2:0] 0 DCBO [2:0] B2
Power Control 5 'HE XX 1 i o] o 0 1 | o | o e
iFar Partial Made) 1|1 W 1 Dec [2:0] ] BDeon [2:0] B2
o |1 XX i i o] o 0 | o | 1 |esn

VCOM Control 1 i 1 e X WVIH [6:0) 31
1] 1 H¥ ¥ WML [5:0] 30
VEOM Control 2 o | K 1 1 ol o [ o]l «+ [ + | =+ CTh
i 1 wE ni WF [6:0] co
o | 1 XX i 1 o o | o | o | o |oon

NV Memory Write 1|1 ¥ ¥ w | % ¥ ¥ PGEM_ADR [2:0] oo
1 1 K PGM_DATA [7:0] X
0 | 1 XX i | i ol 0 Jel o o | 1 lowm

. 1] ®K KEY [23:16] 56

NV Memory Protection Key 1 1 L KEY [15:8] Al
1 1 KK KEY [7:0] 66
0 1 O 1 | [1] 1 0 0 L 1] D2h

1 1 XX X X x X X X x x XX

NV Memory Status Read =77 XX X ID2 GNT [2:0] X ID1_GNT [2:0] XX
1 K BUSY VMFE_CNT [2:0] X ID3_CNT [2:0] .
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0 | XX 1 1 0 1 0 0 1 1 D3h

117 | KX X X X X X X X X L

Read 104 1] 711 XX 0 0 0 0 0 0 0 i [

1] 211 KK X X X X X K| X X i

1] 21 KX 0 1 0 ] I 0 ] 0 40
a1 1 XX 1 1 1 4] L] 0 0 0 Edh

1117 WX ¥ X X A WD [3:0] oF

111 KK X X VP1 [5:0] 22

11| KN X W VP2 [5:0] 1F

111 ¥ X % X ' VP4 [3:0] o

1117 X X X X VPG [4:0] 0E

1{1]7 o ¥ ¥ ¥ ¥ | VP13 [3:0] 1]

Pasitive Gamma 1{1]7 L X VP20 [6:0] 40
Correction 1 (1] 7 XX WPEE [3:0] VP27 [3:0] 76

1 (1] 7 ¥ ¥ VP43 [6:0] 3B

HE XX X X X 'H VPEQ [3:0] 03

11| W b ® ® VP57 [4:0] 0E

1] X b ¥ ® ' VPSS [3:0] 04

11117 KX X . VPET [5:0] 13

101 WX X ¥ VPE2 [5:0] 0E

RN X X ® ¥ VPE3 [3:0] oc
ali]? KX i i 1 ] 1 | 0 | 1] i Eih

i1 KX X ® ® ® WO [4:0] ac

1)1 XX X ® VN1 [5:0] 23

1 i i ¥ X x W2 [5:0] 26

B X X X ' VN4 [3:0] 04

111 ]! KX X X ® WHE [4:0] 10

E XX % X X 'H VN13 [3:0] 04

Megative Gamma 1 1 1 KX X VN0 [6:0] 39
CorrectionE 11117 KX WHI3E [3:0] WNET [3:0] 24
1i(1]7 WK X W43 [6:0] 48

sl ] X X X x| VNS0 [3:0] 03

1 1 1 X X X X WNSY [4:0] 0B

B X X X 'l VNS3 [3:0] 0B

1117 WX X X WG [5:0] a3

1)1 KX X X WME2 [5:0] ar

1l XX X X % WNBS [4:0 OF
Digital Gamma Contrad 1 o1 1 XX 1 1 1 4] 0 | 0 | 1 o E2h
1" Paramater 1{1]7 W RCAD [3:0] BCAD [3:0] WK

: 1 1 i X RCAx [3.0] BCAx [3:0] XX

16" Parameter 11 ] K RCA1S [3:0] BCA1S [3:0) K
Digital Gamma Central 2 | 0 | 1 | © | xx i TR 0 o Jol 1 1 Edh
1" Paramaler 1117 KX RBFAD [3:0] BFAD [3:0] WK
111 KK RF A [3-0] EFAx [3:0] KK

64" Parameter 101 ] W AFABA [3:0] BFAG3 [3:0] WK
[ R XX 1 1 1 1 0 1 1 1] F&h

111 i X My EOR | M¥ EOR [ Mv EOR ¥ | pom Eon| X X WEMODE 01

Irterface Control "

111 K X X EFF [1:0] X % MDT [1:0] 00

111t ¥ % % ENDIAN | ¥ DM [1:0] RAM RIM 0o

Note 1: Undefined commands are freated as NOP (00h) command,
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Quality Information

Test Item Content of Test Test Condition Note
High Temperature Endurance test applying the high storage +80°C, 200hrs 2
Storage temperature for a long time.
Low Temperature Endurance test applying the low storage -30°C, 200hrs 1,2
Storage temperature for a long time.
High Temperature Endurance test applying the electric stress | +70°C, 120hrs 2
Operation (voltage & current) and the high thermal
stress for a long time.
Low Temperature Endurance test applying the electric stress | -20°C, 120hrs 1,2
Operation (voltage & current) and the low thermal
stress for a long time.
High Temperature / Endurance test applying the electric stress | +50°C, 90% RH, 120hrs 1,2
Humidity Operation (voltage & current) and the high thermal
with high humidity stress for a long time.
Thermal Shock resistance Endurance test applying the electric stress | -10°C,30min -> 25°C,5min ->
(voltage & current) during a cycle of low 60°C,30min = 1 cycle
and high thermal stress. 100 cycles
Vibration test Endurance test applying vibration to 10Hz-55Hz-10Hz, 3

simulate transportation and use.

1.5mm amplitude.
3 hours in each of 3 directions
X,Y,Z

Static electricity test

Endurance test applying electric static
discharge.

VS=8KV, RS=330kQ, CS=150pF
Ten times

Note 1: No condensation to be observed.
Note 2: Conducted after 4 hours of storage at 25°C, 0%RH.
Note 3: Test performed on product itself, not inside a container.

Precautions for using LCDs/LCMs

See Precautions at www.newhavendisplay.com/specs/precautions.pdf

Warranty Information
See Terms & Conditions at http://www.newhavendisplay.com/index.php?main page=terms
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