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NMLCEB5320480-(RP/CTB-(CLB)

1. General Specification

NMLCBE35320480is a colour active matrix LCD module incorporating amorphous silicon TFT (Thin Film Transistor). It
is composed of a colour THETD panel, driver IC, FPC and a back light unit and with/without a RéSiafiaeitive
Touch Panel (RTP or CTP), and with/aithCover Lens Bezel (CLBje module display area contaif20 x 480

pixels. This product accords with RoHS environmental criterion

LCD Type TFT / Transmissive / Normally white
Size 35 Inch
Viewing Direction 6:00 (without imagenversion) O'Clock
Gray Scale Inversion Direction 12:00 O'Clock
LCD (W x H) 54.50x 83.00 mm®
Active Area (W x H) 4896 x73.44 mm’
Dot Pitch (W x H) 0.2025 x 0.2025 mm’
Number of Dots (Pixels) 320(RGB) 480
Driver IC HX8357D
Backlight Type 6 LEDs
NMLCE35320480 228 (typical)
Surface NMLCB35320480-CLB 221 (typical) .
. cd/m
Luminance |NMLCE35320480-RTP 182 (typical)
NMLCBE3532048GCTPCLB | 216 (typical)
Interface Type MCU8/16bit
Color Depth 16.7M
Pixel Arrangement RGBVertical Stripe
Surface Treatment AG
Input Voltage 2.8 (typical) \%
NMLCBE85320480 Without TP
i 3 NMLCDB35320480-CLB; Without TP, with CLB
With/Without TP NMLCBB5320480RTPC With Resistive Touch
NMLCE35320480-CTPCLB; Capacitive Touch CLI
NMLCBE35320480 19.4
Weiaht NMLCE35320480-CLB 338
g NMLCB85320480-RTP 28.6 g
NMLCB35320480-CTPCLB | 43.4
Note 1:RoHS compliant
Note 2:LCD weight tolerance: + 5%.
Part Number Details:
NMLCD panadisplay LCD Display
35320480 3.5inch,320 x480 Resolution
RTP Resistive Touch
CTP Capacitive Touch
CLB Cover Lens Bezel
© 2016-panadisplay Page03 of 18 www.panadisplay.com




NMLCEB5320480 -(RTP/CTR(CLB)
2. TFT LCD Display Drawing (Non Touch Version)

PIN | DESCRIPTION
1 GND
? E GND
6}%‘ *54.5+0.15(BL) ‘ =) 3 MO
g 9 49.760.15(BL VA) 237 - 210202 4 FMARK
R 48.96(LCD AA) 277 S NC
I | [ Y T Y o NC
ﬁ 7 RESET
M 8 RS
S cs
10 RD
320%RGB*480 1 WR
| L 12 vce
=< 347" TFT I
~<|Z 13 NC
27la . ‘ ‘ |
|30 Viewing| Direction il 14 GND
E G 15 DBIS
S|3|T
é B35 16 DB14
2™ 17 DBI3
B I | 9.90£05 18 DBI2
i L 19 DBLI
o 20 | DBIO
g =) 21 | DBS
o 3 22 | B8
E 23
. = [ — -
- : ; 24 | DB6
o { J Bending drawing 25 | DBO
E 26 | DBl
B /// 7 glé 27 | B2
| il ' =8 | DBS
‘ 0.3 ‘ 40 1 i 29 DB4
; \ 30 | DBS
=2 .380.03(Inlude PI) EO
IMO=0" MCU1 6 BB~ IAB]S; 32 NC
E// LEDK1 IMO=1" MCUS8 -DiB8~1DB15; 33 LEDA
¢ o 34 LEDKI1
Features ————-LEDK2 35 | LEDK2
[// LEDK3 36 | LEDK3
LEDA— o 37 | LEDK4
———{>——- LEDK4 38 LEDKS
o 33 | LEDK6
——{>+——-o LEDKS5 40 GND
L LEDK6
D MODULE NAME:4DLCD-35480320-ASM-V1 D
i Ch; Hist Dat Proporti ant
Version ange History ate P DRAWN CHECKED | APPROVED]
V1 Initial release 2016.05.12 | Page: 1/1
View: @,E
- Jimbo Danny James
Unit: MM
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NMLCEB5320480 -(RTP/CTR(CLB)
3. TFT LCD Display Drawing (Resistive Touch Version)

] [ 2 [ 3 [ 4 5 6
PIN |  DESCRIPTION
*#54.5+0.15(BL) 1 GND
54.76(TP oufline) E GND
50.76(TP VA)
&% 50.T6(TP _AA) — .—<:€)*33+5t02 = [He
_ g = 49.76%0.15(3L VA) 037 - (2102005 4 FMARK
3 E‘ SJ “\ %\ 48.96(ICD_AA) . S YD
] g —q [ —q 6 XL
7
v ﬁ RESET
T 8 RS
9 cs
10 RD
320%RGB*480
11 WR
BlelzlzlT 347°|  TFT [ 12| vee
g é Sl<|>|< M YR 13 NC
HESEE §, L\/iewinq Direction 1 14 GND
X EE § § \?f 1 15 DBIS
NN 16 DB14
* o {} 17 DBI3
B © L | 990s05 18 | DBl2
L L 19 DBIL
o 20 DB10
YD a é) 21 DB9
E § 22 DB8
| =N { B 23 | pB7
| | T ‘ 24 | DB6
. { J Bending drawing 25 | DBO
2 7.70 Py 7 26 DBI
“ o9 7 7 gﬁ 27 | pme
1 40 t 28 | DB3
‘ j\_% ‘ 40 \ [ 29 DB4
y 30
1250 0.380.03(Inlude PI) T
IM0O=0" MCU1 6 BBOMIABLS; 32 | xR
s =1" |
£ LEDK1 PIN |WIRING IMO=1" MCUS8 -IB8~DB13; 33 | LEDA
t " 1 YU 34 | LEDKI
Features ——{+—— LEDK2 2 XL 35 | LEDK2
| - & < LEDK3 3 YD 36 | LEDKS )|
LEDA— ., P XR 37 | LEDK4
——+——o LEDK4 38 LEDKS
. 39 | LEDKE
T +——- LEDK5
40 GND
L——— LEDK6
D MODULE NAME:4DLCD-35480320-RTP-ASM-V1 D
Version Change History Date Proporti ant
DRAWN CHECKED | APPROVEQ
V1 Initial release 2016.05.12 | Page: 1/1
View: @E
- Jimbo Danny James
Unit: MM
3 | 4 5 | 6
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NMLCEB5320480 -(RTP/CTR(CLB)
4. TFT LCD Display Drawing (Cover Lens Bezel Veisidon Touch)

PIN | DESCRIPTION
1 GND
*72.1+0.1(cover glass) 2 GND
1107 49.96(cover VA) Remove tape Remove tape 3 MO
117 49.76%0.15(BL VA) p
78.96(LCD AA) . zettemea) oo BLo5A %0 - FMARK
(cover lens)0.70 l 5 NC
0.17(DST> 030
6 NC
w2 7, 0, Z
o o o vavosr 8| [ I AN 7 RESET
B 5 7% 1" _210s005 g 7 7 // G // 7 7 // 0 // 7 3 RS
| *
2% Il / / 9 CS
///// Fﬁ
7 I % % 7 % 10 RD
7 11
- 7 7 7 R
////////’// /| /| 12 vee
/1
= ) 320%RGR*480 7 7 13 | nc
4 7 - 7 14 GND
L 05 Ll
o 3 —~ % ”
MM 7 347 TFT 1 7 7 7 7 15 DBI5S
"/
gInl g 7 - . : I . 3M3495LE(D.S. T 3M3495L E(D.S. T 16 DB14
3l<|alo g Viewing| Direction @777 il 8 N = N =
212 I o T=0.17mm | 7, T=0.17mm | 7, 7 DB13
B sl sl¥3 ) a7 a4 / 18 | pBI2
+H y i/ 1/ ]
IS ///;////,//, 0 ) ) 19 | DBl
§ //////////;/// ///////////// [ 7 7 7 ss0s0s | 20 | DBIO
* 7 7 1 40 1 21 | bBS
% 77 7
% ///////;;//// 7 22 | DB
75/ 5 n
F ) 7 7 i g3 | DB/
) l 7 ‘ 7 §=§> 24 | pBe
7 7 7 g 7 7 ¥ 25 | DBO
w e -
/////////////, r J \Q T 1] [ ° 7 \Q = 7 26 | DBl
7/ al T
) e 7 770 77777 7 22 oo
( ] | 398 g DB3
Black s¢reen 77 W270] 55 | Dma
7 7 | 30 DBS
: Remove tape @ Remove tope 31 NC
‘ 40 1.8 30
o8 NC
19.50 ‘ o \ o ¥
2050 ——+——o LEDK1 0.380.03(Inlude PI) 33 | LEDA
[ > 34 | LEDKI
Features ——L+——<LEDK2 35 | LEDK2
Z . . 36 | LEDK3
| LED. ——{—— LEDK3 IM0=0" MCU1 6 bBOQB]S; 57 | Lepka —
s =17 - |
A ¢ LEDK4 IM0=1" MCU 8 -IB8~DB15; % | Lrocs
o 39 | LEDK6
S+ LEDK5
40 GND
L~ o-LEDK6
D MODULE NAME:4DLCD-35480320-CLB-ASH-V1 D
Version Change History Date Proportijant
- DRAWN CHECKED | APPROVED|
V1 Initial release 2016.05.12 | Page: 1/1
View: @_E,
Oni Jimbo Danny James
nit: MM
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NMLCEB5320480 -(RTP/CTR(CLB)

5. TFT LCD Display Drawing (Cover Lens Bezel VegsiBapacitive Touch)

PIN | DESCRIPTION
*72.1£0.1(cover glass) 1 GND
#54.5£0.15(BL) R E GND
‘ emove tape
(sensor VA/AA)49.96 *4OS+OERE’MOVE’ tape . o
107 49-7620.15(BL VA) 237| cover glass)0.70 ‘ ‘ /%\ 280 4 FMARK
48.96(LCD AA) ~ 5% S Cie_T
[0.17¢DST) / / o
¥ o A AN 2, i CTP_SCL
@8 ¥ - il % A 77 Y, 7 o 7 007 Z 817 RESET
PRI K csensoron : 7 A 7 7, i Y
= A0 /,/////////;/ @caxnis 7, 7 o= — 8 RS
i 77 B = =g 5 ,
77 CS
i 7
. I % % 7, 10 RD
77 11 WR
22 27 /
| 7777
- 7 2 7 12 | wvee
2 . . 320*RGB*480 ) 7 7 7 13 | nc
@ 77577
o < 2 14
el * . 7 75 il GND
NERNE=ER 3477 TFT 7 1 7 7 7 15 DBIS
12533 7
> 4 , , , , s
AR //////’/ Viewing| Direction 7 i 7 97 16 DE1e
=239 2 T 7 i 7, . 17 DBI3
Bl |8y 3| 74 0 7 18 DBl2
dBl8% 8| 177 7 7 Z
Nl 7 %
- E ~ ////////,/// 4} ///////////// > % 19 DBI11
20 = 7 7 i o 40 [pes 20 | DBIO
* /f///////// //%////// 1 Z 7 Comporents 121 DBS
7150 007 M
7 . 7 g o |22 | DBS
7 v g g
7 v I % 3 \ 218 |23 | b7
7 7 % s Y 24 | DBe
777 7 3 *
77 7 9 o7 '@' \ “ [ iy 25 | DBO
! 77 7 | [] [ — — R 26 | ‘DB
TN N 07 2, o
s 000000 A T = 2 7, /;%T/ [
Ui W g 7 7207 L2220 o7 | o
= L [ ] B L 28 | DB3
0 770, =1 VR =
T i S 7 alg 29 DB4
990 5.00 S % 7 // E mV
Remove tope 30 DBS
L el 40 o] 3 ° 7 31 | cTP_RST
FH:E ‘ B 40 \ ! 32 | CTP_SDA
19,50 —
o oplto0ol | / 0.300.03(Inlude PI) 33 | LeDa
t su 34 | LEDKI
Features z
——D>+——LEDK1 35 | LEDK2
5 ) 36 | LEDK3
- > s LEDK2 IMO=0" MCU1 6 DROr1iBIS; 37 | Leka —
P IMO=1" MCUS8 -IIB8tDBIS; 5 | Lenes
T +——-LEDK3
LEDA— . 99 | LEDKS
——>+——LEDK4 40 GND
——1>———< LEDKS5
D —+——LEDK6 MODULE NAME:4DLCD-35480320-CTP-CLB-ASM-VI D
Version Change History Date Proportijoni
. DRAWN CHECKED | APPROVED|
V1 Initial release 2016.05.12 | Page: 1/1
View: @E
o Jimbo Danny James
nit: MM
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NMLCEB5320480-(RP/CTB-(CLB)
6. Absolute Maximum Ratings

Supply Voltage for LCD Logic VDD/VCC -0.3 4.6 \%
Supply Voltage for TP Logic VDD/VC&/SS - - \%
Input Voltage for Logic VIN VSS.5 VDD V
LED forward voltage (each LED) IF - 25 mA
Operating Temperature Tor -20 70 C
Storage Temperature TsT -30 80 T
Humidity RH - 90% (Max 60C RH
7. Electrical Characteristics
Power Voltage VDD/DCC 2.6 2.8 3.3 \%
Input Current IVDD - - - mA
Ly Lddzi +2¢ G 3 Vi 0.7 VDD - VDD V
LyLdzi +2taGF3S WLQ [[S@Sf0 - 0.3VDD \%
8. ElectreOptical Characteristics
Response Time Tr+Tf “Tn - 30 - ms Figure 1 (4)
Contrast Ratio Cr ° - 250 - - Figure 2 (1)
Luminance Uniformity [+ 2 | n=0 75 80 - % Figure 2 (3)
4DLCDB35480320 205 | 228 -
) 4DLCDB354803260RTP 164 | 182 - )
Surface Luminance Lv cd/mz2 | Figure 2 (2)
4DLCDB35480326CLB 199 | 221 -
4DLCDB35480320CTRCLB| 195 216 -
n =90° - 35 -
o n =270° - 55 - _
Viewing Angle Range ‘ deg Figure 3 (6)
n=0° - 55 -
n =180° - 55 -
X 0.574  0.624| 0.674
Red
y 0.318 | 0.368| 0.418
X “T'nec 0.300 | 0.3 | 0.400
Green
] y n=0° 0.500 | 0.550 | 0.600 )
CIE (x,y) Cromacit Figure 2 (5)
Bl X Ta=25 0.093 | 0.143| 0.193
ue
y 0.069 | 0.119( 0.169
) X 0.260 | 0.310 | 0.380
White
y 0.283] 0.333| 0.383

©2016-panadisplay Page08 of 18 www.panadisplay.com




NMLCEB5320480-(RP/CTB-(CLB)
9. Backlight Characteristics

Voltage for LED backlight Vi - 3.0 3.3 \
Current for LED backlight I - 120 180 mA
LED Life Time - 40000 - - Hrs

Note: The LED life time is defined as the module brightness decrease to 50% original brightness at Ta=25C.
Note 1. Contrast Ratio(CR) is defined mathematically as below, for more information see Figure 1.

Average Surface Luminance withwallite pixels (P1, P2, P3, P4, P5)

Contrast Ratio =
Average Surface Luminance with all black pixels (P1, P2, P3, P4, P5)

Note 2 Surface luminance is the LCD surface from the surface with all pixels displaying white.
For more information, see Figure 2.

Lv = Averag8urface Luminance with all white pixels (P1, P2, P3, P4, P5

Note3¢ KS dzy AT2NXAGE Ay &dzNFI OS f dzY Ay miffaBc® ateeach tésipos@tionL & RS
through 5, and then dividing the maximum luminance of 5 points luminagaaibimum luminance of 5 points
luminance. For more information, see Figure 2.

Minimum Surface Luminance with all white pixels (P1, P2, P3, P4, P5)
1 2] L¢o—F
Maximum Surface Luminance with all white pixels (P1, P2, P3, P4, P5)

Note 4 Response time is the time required for the display to transition from white to black (Rise Time, Tr) and from
black to white (Decay Time, Tf). For additional information see FIG 1. The test equipment is Adélchiers
ConoScope series.

Note 5 CIE (xy) chromaticity, the x, y value is determined by measuring luminance at each test position 1 through 5,
and then make average value.

Note 6 Viewing angle is the angle at which the contrast ratio is greater than 2. For TFT module the contrast ratio is
greater than 10. The angles are determined for the horizontal or x axis and the vertical or y axis with respect to the z ax
which is normal tadhe LCD surface. For more information, see Figure3.

Note 7: For viewing angle and response time testing, the testing data is based on Atelubers ConoScope series.
Instruments for Contrast Ratio, Surface Luminance, Luminance Uniformity, CIE ttiatéeist based on TOPCONs-BM
photo detector.

©2016-panadisplay Page09 of 18 www.panadisplay.com



NMLCEB5320480-(RP/CTB-(CLB)

Figure 1.The definition of response time

- Tre

.......................................................................................

Optical

white black white

Figure 2 Measuring method for Contrast ratio, surface luminance, Luminance uniformity, CIE (X, y) chromaticity

A:5mm

B:5mm

H,V: Active Area

Light spot size @=5Smm, 500mm distance from the
LCD surface to detector lens

measurement instrument is TOPCON’s luminance
meter BM-5

Figure 3.The definition of viewing angle

6=0
Up 7
$=90
(12:00) e

©=270
(6:00)
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NMLCEB5320480-(RP/CTB-(CLB)

10.Interface Descriptions

10.1. LCD Interface

1 GND Ground

2 GND Ground

3 IMO 8/16bhit selection pin Note 1

4 FMARK Tearing effect output signal
RTPThe touch panel Y bottom pin

S ietE_lkr CTPinterrupt sirg)gnal from CTP i
RTPThe touch panel X left pin

6 XUCTP_SCL CTPI2G SOL P P

7 RESET Reset input signal

8 RS Data/Command selection pin

9 CS Chip select input pin

10 RD Read signal

11 WR Write signal

12 VCC Power supply

13 NC No Connect

14 GND Ground

15 DB15 Databus DB15

16 DB14 Databus DB14

17 DB13 Databus DB13

18 DB12 Databus DB12

19 DB11 Databus DB11

20 DB10 Databus DB10

21 DB9 Databus DB9

22 DB8 Databus DB8

23 DB7 Databus DB7

24 DB6 Databus DB6

25 DBO DatabusDBO

26 DB1 Databus DB1

27 DB2 Databus DB2

28 DB3 Databus DB3

29 DB4 Databus DB4

30 DB5 Databus DB5
RTPThe touch panel Y up pin

31 YUCTPRST | Crpec o P PP
RTPThe touch panel X right pin

32 XRCTP_SDA | (1pioc SDA P gntp

33 LEDA Anodeof LED Backlight

34 LEDK1 Cathodel of LED Backlight

35 LEDK?2 Cathode?2 of LED Backlight

36 LEDK3 Cathode3 of LED Backlight

37 LEDK4 Cathode4 of LED Backlight

38 NC No Connect

39 NC No Connect

40 GND Ground

©2016-panadisplay Pagellof 18 www.panadisplay.com



NMLCEB5320480-(RP/CTB-(CLB)

Note 1:IM0(8/16) (pin 3)

IMO(8/16) Interface Remark
0

MCU 16bit Databus:DB0~DB15
1 MCU 8bit Databus:DB8~DB15

10.2 CTPnterface

The Capacitive Touch is driven blyataltechFT5361 capacitive touch driver IC, which utilizes an 12C
interface, and is capable offioint touch.

©2016-panadisplay Pagel12of 18 www.panadisplay.com




NMLCEB5320480-(RP/CTB-(CLB)

11.Initialisation Code

//*********H ardware reset*********//
LCD_RESET=1;

Delayms(15);

LCD_RESET=0;

Delayms(120);

LCD_RESET=];

Delayms(120);

[[FrxxexxxxStart |nitial Sequencer  ****//
write_reg(OxCF);
write_dat(0x00);
write_dat(0x83);
write_dat(0x30);

write_reg(OxED);
write_dat(0x64);
write_dat(0x03);
write_dat(0X12)
write_dat(0X81)

write_reg(OxCB);
write_dat(0x39);
write_dat(0x2C);
write_dat(0x00);
write_dat(0x34);
write_dat(0x02);

write_reg(OxEA);
write_dat(0x00);
write_dat(0x00);

write_reg(OxEB8);
write_dat(0x85);
write_dat(0x10);
write_dat(0x79);

write_reg(0xCO0); //Power control
write_dat(0x23); //VRH[5:0]

write_reg(OxC1){/Power control
write_dat(0x11); //SAP[2:0];BT[3:0]

write_reg(0xC2);
write_dat(0x11);

write_reg(0xC5); //VCM control
write_dat(0x3D);
write_dat(0x30);

write_reg(0xC7); //VCM control2
write_dat(0XAA);

write_reg(0x3A);
write_dat(0x55);
write_reg(0x36){/ Memory Access Control
write_dat(0x08);

write_reg(0xB1);

©2016-panadisplay Pagel13of 18 www.panadisplay.com




NMLCEB5320480-(RP/CTB-(CLB)

write_dat(0x00);
write_dat(0x11);

write_reg(0OxB6); // Display Function Control
write_dat(Ox0A);
write_dat(0xA2);

write_reg(0xF2); // 3Gamma Function Disable
write_dat(0x00);

write_reg(0XF7);
write_dat(0x20);
write_reg(0XF1);
write_dat(0x01);
write_dat(0x30);
write_reg(0x26);
write_dat(0x01);

write_reg(OxEOQ); //Set Gamma
write_dat(OxO0F);
write_dat(0x3F);
write _dat(0x2F);
write_dat(0x0C);
write_dat(0x10);
write_dat(Ox0A);
write_dat(0x53);
write_dat(0XD5);
write_dat(0x40);
write_dat(Ox0A);
write_dat(0x13);
write_dat(0x03);
write_dat(0x08);
write_dat(0x03);
write_dat(0x00);

write_reg(0XE1); //Set Gamma
write_dat(0x00);
write_dat(0x00);
write_dat(0x10);
write_dat(0x03);
write_dat(OxO0F);
write_dat(0x05);
write_dat(0x2C);
write_dat(0XA2);
write_dat(0x3F);
write_dat(0x05);
write_dat(Ox0E);
write_dat(0x0C);
write_dat(0x37);
write_dat(0x3C);
write_dat(Ox0F);

write_reg(0x11); //Exit Sleep
Delayms(120);
write_reg(0x29); //Display on

©2016-panadisplay Page 14 of 18
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NMLCEB5320480-(RP/CTB-(CLB)

12.LCD Timin@etails
12.1. Timing Chart

DCX tast Address setup time 0 - ns -
taht Address hold timéwrite/Read) 0 - ns -
tchw /{- al & LizZ &asS 61 O - ns |-

tcs Chip Select setup time 15 - ns

CSX trcs Chip Selecsetup time(Read ID) 45 - ns

trcsfm Chip Select setup tim@ead FM) 355 - ns
tesf Chip Select Wait tim@Nrite/Read) 10 - ns
twc Write cycle 66 - ns -

WRX twrh Write ControlPulse H duration 15 - ns -
twrl Write ControlPulse L duration 15 - ns -
trcfm Readcycle(FM) 450 - ns

RDX(FM) trdhfm ReadControlPulse H duratior{FM) 90 - ns

trdifm ReadControlPulse L duratioffFM) 355 - ns
trc Readcycle(ID) 160 - ns

RDX(ID) trdh ReadControlPulse H duration 90 - ns
trdl ReadControlPulse L duration 45 - ns
tdst Write data setup time 10 - ns
tdht Write data hold time 10 - ns

D[17:0] trat Read access time - 40 ns

Tratfm Read access time - 340 ns
trod Read output disable time 20 80 ns

Timing parameted + 55T o ®o+X Db5TFn+X ¢FTHpe/ O
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