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Product Specification

NHD-3.5-640480EF-MSXP

NHD- Newhaven Display

3.5- 3.5" Diagonal

640480- 640 x 480 Pixels

EF- Model

M- MIPI DSI Interface

S- High Brightness, White LED Backlight
X- TFT

P- IPS, Wide Temperature

Newhaven Display International, Inc.
2661 Galvin Court, Elgin, IL 60124 USA ROHS

Ph: 847.844.8795 | Fx: 847.844.8796 Compliant
www.newhavendisplay.com
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ional Resources

Support Forum: https://support.newhavendisplay.com/hc/en-us/community/topics

GitHub: https://github.com/newhavendisplay

Example Code: https://support.newhavendisplay.com/hc/en-us/categories/4409527834135-Example-Code/

Knowledge Center: https://www.newhavendisplay.com/knowledge center.html

Quallty Center: https://www.newhavendisplay.com/quality center.html

Precautions for using LCDs/LCMs: https://www.newhavendisplay.com/specs/precautions.pdf

Warranty / Terms & Conditions: https://www.newhavendisplay.com/terms.html
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Document Revision History

03/10/2022 Initial Release
1 05/27/2022 Electrical & Optical characteristics updated ZP
2 06/02/2023 Date Code Format Updated on Mechanical Drawing KL
3 09/14/2023 Pin Description and Interface Information Updated KL
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Mechanical Drawing
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Product Description: 3.5” 640x480 IPS TFT A %m@ K
® =NEWHAVEN DISPLAY

1 . D r|Ver IC: F L7703 N I Standard Tolerance: . ()
(Unless otherwise specified)
2 . I nte rfa Ce : M I PI DSI X Drawing/Part Number: Revision:
Linear: +0.3mm
: . NHD-3.5-640480EF-MSXP 1A
3. Power Requirement: 3.0V TFT, 19.2V/40mA Backlight R - oy
4. Optical Features: Normally Black, Transmissive, Anti-Glare, 950cd/m? o) e e L
5. Recom mended FFC Connector: 40p| N 0.5mm PItCh This drawing is solely the property of Newhaven Display International, Inc.
. The information it contains is not to be disclosed, reproduced or copied in
6. EMI Shielded FPC whole or part without written approval from Newhaven Display.
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Pin Description

Pin No. Symbol | External Connection | Function Description
1 LED_K Power Supply Backlight Cathode
2 LED_A Power Supply Backlight Anode
3 NC - No Connect
4 VSS Power Supply Ground
5 VDD Power Supply Supply Voltage for LCD and logic
6 NC - No Connect
7 CSX MPU Active LOW Chip Select signal.
8 DCX MPU Command/Data Select. Command: 0/LOW; Data: 1/HIGH
9 SCL MPU Serial Clock signal
10 SDA MPU Serial Data input/output signal
11 NC - No Connect
12 VSS Power Supply Ground
13 DSI_DOP MPU High Speed Interface Data Differential signal
14 DSI_DON MPU High Speed Interface Data Differential signal
15 VSS Power Supply Ground
16 DSI_D1P MPU High Speed Interface Data Differential signal
17 DSI_D1N MPU High Speed Interface Data Differential signal
18 VSS Power Supply Ground
19 DSI_CP MPU High Speed Interface Clock Differential signal
20 DSI_CN MPU High Speed Interface Clock Differential signal
21 VSS Power Supply Ground
22 DSI_D2P MPU High Speed Interface Data Differential signal
23 DSI_D2N MPU High Speed Interface Data Differential signal
24 VSS Power Supply Ground
25 DSI_D3P MPU High Speed Interface Data Differential signal
26 DSI_D3N MPU High Speed Interface Data Differential signal
27 VSS Power Supply Ground
28 NC - No Connect
29 RESX MPU Active LOW Reset signal
30 VOUT MPU Vertical Frame Synchronization output signal
31 HOUT MPU Horizontal Frame Synchronization output signal
32 T_IM MPU Test Mode Enable signal
33 IM1 MPU Polarity and Data Lane swap signal
34 IMO MPU Polarity and Data Lane swap signal
35 LANSEL MPU Polarity and Data Lane swap signal

36-40 NC - No Connect

Recommended LCD connector: 0.5mm pitch 40-Conductor FFC.
Backlight connector: on LCD connector

Interface Selection

T_IM signal can be used to select between MIPI DSl interface (normal mode) or serial interface (test mode).

T_IM Interface mode
0 MIPI DSI Interface
1 DPI/DBI type-C Option 1 (9-bit SPI)

The serial interface is used to communicate between the MPU and the LCD driver chip. It uses CSX (chip select), DCX
(data/command select), SCL (serial clock), SDA (serial data input/output). Serial clock (SCL) can be stopped when no
communication is necessary. CSX, DCX, SCL and SDA signals should be No Connect when test mode is disabled.
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IM1, IMO and LANSEL are used for the combination of polarity swap and data lane swap of MIPI DSI.

Lane [1:0] | MIPI DSI Lane
0 1lane
1 2 lanes
2 3 lanes
3 4 lanes

Wiring Diagram

MPU

Interface B

Lane [1:0]: Specify the lane number selection.

A A

lock

Notes:
1. Connect DSI_D3P/N to VSS in 3 data lanes application.
2. Connect DSI_D3P/N and DSI_D2P/N to VSS in 2 data lanes application.

AR

Driver IC

IM[1:0]="xx"
DSI_CP/CN
DSI_DOP/DON
DSI_D1P/D1N
DSI_D2P/D2N
DSI_D3P/D3N

RESX

SCL
SDA,SDO
DCX
CSX

IM1 IMO LANSEL DOP/N D1P/N CP/N D2P/N D3P/N
0 0 0 D3P/N D2P/N CP/N D1P/N DOP/N
0 1 0 D3N/P D2N/P CN/P D1IN/P DON/P
1 0 0 DOP/N D1P/N CP/N D2P/N D3P/N
1 1 0 DON/P D1N/P CN/P D2N/P D3N/P
0 0 1 D2P/N D1P/N CP/N DOP/N D3P/N
0 1 1 D2N/P D1N/P CN/P DON/P D3N/P
1 0 1 D3P/N DOP/N CP/N D1P/N D2P/N
1 1 1 D3N/P DON/P CN/P D1IN/P D2N/P
Command SETMIPI (BAh) is used to set MIPI DSI related register.
BAH SETMIPI
RW D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 1 0 1 0 BA
HOSTTY CRC En | VC Main | VC_Main{ ‘Lane_Nu Lane Nu
Parameter 1st | R/IW PE CD _DLY x abe G o) mber(1] mber(0] 33
DSI_LDO | DSI_LDO | DSI_LDO | LPTX D | LPTX D | LPTX.D | RIERM[ |
Parameter2nd | RW | “oF 15 | sELf) | selo] | Rpl RUL R[O] 1 0] 61
Parameter 3rd | RIW X X X X IHSRX[3] | IHSRX[2] | IHSRX[1] | IHSRX[0] | 06
DSI_ HFP | Txs Wait | Txs Wait | Txs Wait | Tx.clk s |- Tx clk s | VBP_OS | VFP_OS
Parameter 4th | RIW “otP 2l il 0] aif]- ello] C_EN C_EN F9
HFP_OS | HFP_OS | HFP_OS | HFP_OS |.HFP.OS | HFP_OS | HFP_OS | HFP_OS
Parameter 5th | R/W c cll C[5] C[4] C[3] C[2] c[1] C[0] FF
HBP_OS | HBP_OS | HBP_OS | HBP_OS-|. HBP.0S | HBP_OS | HBP_OS | HBP_OS
Parameter 6th RW Cil Cé] CiE] i) C3] Ci2) C] CIo0] 0A
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Electrical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Operating Temperature Range Top Absolute Max -20 - +70 °C
Storage Temperature Range Tst Absolute Max -30 - +80 °C
Supply Voltage Vob - 2.5 3.0 33 \Y
Supply Current lop Vop =3V 38 50 75 mA
“H” Level input ViH - 0.7 * Voo - Vob \Y
“L” Level input Vi - GND - 0.3 * Voo \%
“H” Level output Vou - 0.8 * Vop - Vob \Y
“L” Level output Vol - GND - 0.2 * Vop \%
Backlight Supply Current ILep - 30 40 50 mA
Backlight Supply Voltage Vieo ILeo = 40mA 16.8 19.2 20.4 \Y
Backlight Lifetime* - Tor = 25°C - 30,000 - Hrs.

*Backlight lifetime is rated as Hours until half-brightness, under normal operating conditions. The LED of the backlight is driven by current drain; drive voltage is for
reference only. Drive voltage must be selected to ensure backlight current drain is below MAX level stated.

Optical Characteristics:

ltem Symbol Condition Min. Typ. Max. Unit
_ Top QY+ - 85 - 0
O.ptlr.nal Bottom Y- - 85 - °
Viewing Loft ox- CR>10 a 35 ) 5
Angles
Right oX+ - 85 - 0
Contrast Ratio CR - 600 800 - -
Luminance Lv ILeo =40 mA 760 950 1425 cd/m?
Response Time (Rise + Fall) Tr+ TF Top = 25°C - 25 50 ms
Red Xr - .508 .558 .608 -
Yr - 273 .323 .373 -
Green Xa - .245 .295 .345 -
Chromaticity Ye - .547 .597 .647 -
Blue XB - .100 .150 .200 -
Ys - .027 .077 127 -
. Xw - .228 278 .328 -
White Yo - 284 334 360 -

Driver/Controller Information

Built-in FL7703NI Driver: https://support.newhavendisplay.com/hc/en-us/articles/4688762082071-FL7703NI



https://support.newhavendisplay.com/hc/en-us/articles/4688762082071-FL7703NI
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Timing Characteristics

Serial Interface

CSX VIH
VIL A Tenw
Tess Tscyew /Tscver Tesy
Tow T Tece
VIH | 7 suw /1 SLR_
SCL VIL 7—/ Tshw ﬂ'TSHR’—\; 7
TSDS TSDH |
/ £ VIH 4
SDA vIL #
(DIN) __Ton
SDA VIH -
(DOUT) VIL X 7
Signal Symbol Parameter Min. Max Unit Description
tcss Chip select setup time (Write) 16 -
CSX tcss Chip-select setup.time (Read) 60 - ns )
tesH Chip select hold time (Write) 15 -
tesH Chip select hold time (Read) 65 -
DCX tast Address setup time 0 - ns )
tamnT Address hold time (Write/Read) 10 -
sCL twe Write cycle 66 -
(Write) twrH Control pulse “H” duration 15 - ns -
twrL Control pulse “L" duration 15 -
scL trc Read cycle 150 -
(Read) troH Control pulse “H” duration 60 - ns -
troL Control pulse “L" duration 60 -
SDA tos Data setup time 10 - ns
(Input) toH Data hold time 10 - For maximum CL=30pF
SDA tacc Read access time - 100 ns For minimum C.=8pF
(Output) ton Output disable time 10 -
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MIPI DSI Interface

High Speed Mode

0V Reference

UlINSTB

i UlinsTA

b

ZXUI|N5T

DSI DOP™""""%,

TDS

TDH

TDS

TDH

Figure 7-4: DSI clock timing Characteristics

Torrewk
JDFTDATA

Torretk
. DRTDATA

Figure 7-5: Rising and falling time on clock and data channel

Full HS Swing Voltage

DSI_CP/DSI_CN, DP/DN

. Spec. .
Signal Item Symbol Min. Typ.| Max. Unit
4LANE: 3.30
Double Ul instantaneous 2XUinst | 3LANE: 285 | - 25 ns
DSI_CP/ @ VDDD=1.8V
DSI_CN 4LANE: 1.67
) UINSTA
Ul instantaneous UINSTB 3LANE: 143 | - 12.5 ns
@ VDDD=1.8V
DP/DN Data to clock setup time Tos 0.15xUlI - - ps
Data to clock hold time ToH 0.15xUl - - ps
DsSI_CP/ |Differential rise time for clock TDRTCLK 150 - 0.3Ul ps
DSI_CN |Differential fall time for clock ToFTCLK 150 - 0.3UlI ps
DP/DN Differential rise time for data TDRTDATA 150 - 0.3Ul ps
Differential fall time for data TDFTDATA 150 - 0.3Ul ps
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Low Power Mode

P Host Control Data Lanes -~ Diiyer IC Control Data Langg
o~ Turn around request < ~ LP-Request al
< S < St
L~ . R R - T R . .7'5
 Tiesa | Tiex | e T P Tl G
e i oo iTrasumel S
D0+ ———- : Vi H i P d Tacer: i
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:{LP11 (LP10 { LPOO i LP10 i LPO0O; LPOO iLpgoi LP10" . LP11
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Time -
Figure 7-6: BTA from HOST to Display Module Timing
Driver IC Control Data Host IC Control. Data Lanes
& S e S
o~ Turn around request - ~ LP-Request -
= . < ey
s H b H . = F\‘ ' 3 -
i Tiexp | Tieo | oo N\ Tinon T TLexu
D0+ ——_. i \f~TV'io Arama 8 L AT T e
Do- ——
: LP11 iLP10 {1P00 i LP10 | LP00i—LPOO. ! LPOO; LP10 | LP11
] H : : H 3 ! ! f ~
Time -
Figure 7-7: BTA from Display Module Timing to HOST
Signal Item Symbol Lo Unit
Min. Typ. Max.
Length of LP-00/LPO1/LP10/LP11 Tipxu 50 ) i ns
Host=> Display module
Length of LP-00/LPO1/LP10/LP11
DSI_DOP/|Display module >Host TLPo 50 - - ns
DSI_DOP |Time-out before the MPU start driver TTA-SURE TLPXD - 2XTLPxD ns
Time to drive LP-00 by display module T1A-GET 5XTLPXD - - ns
Llcr:;etz to drive LP-00 after turnaround request T1aco AXTLPXD ) i ns
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DSI BURSTS

Tiex . : THs-seTTLE

AN

]
e

:THS-PREPARE .%

CLK+ ____. ;
CLK-
Ths-avNe \
“
Do+ ___ .. :
D0- —
LP11 LPO1 i LPOO
THS-TERM-EN:
>
Signal Item Symbol Spec. Unit
9 y Min. Typ. Max.
Length of LP-00/LP01/LP10/LP11 Tipx 50 - - ns
Time tp _Drlver LP-00 ‘to prepare for~HS THsPREPARE | 40+4U ) 85+6UI ns
DS| DOP/ fransmission
DS| DOP Time to enable data receiver.line termination.|THs-TERM-EN - - 35+4xUl| ns
- Time to drive LP-00 by display module TraGET 5xTLPxD - - ns
Time to drive.LP-00 after turnaround request
Traco 4xTiLPxD - - ns
Host
Table 7-5: DSI Low Power Mode to High Speed Mode Timing
Teor .
CLK+ == == * o7 : : _ )
DO+ —--- : i/ 4%
Do- —— : : P
.S—% 5(/_ : % *.  Thsexr <
‘e : N e
-~ HS-0 or HS-1 ; < :
NOTE:

If the last bit is HS-0, the transmitter changes from HS-0 to HS-1
If the last bit is HS-0, the transmitter changes from H3-1 to HS-0

10
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: Spec. .
Signal Item Symbol Min. Typ. Max. Unit
Time-Out at Display Module to Ignore )
gg:—ggg Transition Period of EoT Tris-skip 40 S5 +4xUl ns
— Time to Driver LP-11 after HS Burst THS-EXIT 100 - - ns

Table 7-6: DSI Low Power Mode to High Speed Mode Timing

TCoLK-TRAIL
TeLk-PosT

<:_::;: . é;r
i . M

J_—
)

CLK+ = = = =
CLK-
grs-o HSO- - LPT:I?-EXW S Tiex Toxrreparg : TcLkzero T SR
s ' 107 | LP-01 1 HSQ BT
B
A
A
A\
DO+ —==-- \
Do- —— : \\_
LP-11 ~ LP-01
Signal Item Symbol 2Pee Unit
Min. Typ. Max.
Time that the MCU shall continue.sending
HS clock after the last associated DataLane|TcikPosT 60+52xUlI - - ns
has transitioned to LP mode
Time to drive HS differential ‘'state after last ROk 60 ) ) ns
payload clock bit of a’'HS.fransmission burst )
Time to drive LP-11 after HS burst THSEXIT 100 - - ns
DSI_CP/ tT|me t_o _drlve LP-00 to prepare [ for "HS T CLK.PREPARE 38 ) 95 ns
Ds| cN  [{ransmission
- Time-out-at Clock Lane Display. Module to
N TCLK-TERM-EN - - 38 ns
enable-HS-Termination
Minimum ™ lead: HS-0 drive period before|TcLK-PREPARE 300 ) ) ns
starting Clock + TCLK-ZERD
Time thatthe HS clock shall be driven prior to
any. associated data Lane beginning the|TciLk-PRE 8xUl
transition from LP to HS mode

Table 7-7: Clock Lanes High Speed Mode to/from Low Power Mode Timing

11
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Reset Input Timing

Shorter than 5£gs
tRESW
NRESET - i
P {REST
- . - Initial Condition
Internal Status Normal Operation X Resetting >§r (Default for H/W reset)
Related Spec. .
Symbol Parameter Pins Min. | Typ. | Max. Note Unit
tRESW | Reset low pulse width(") NRESET 10 - - - us
When reset applied
- - 7| | during SLPIN mode ms
tREST Reset complete time@ 9 :
\ 120 p g When reset applied ms
during SLPOUT mode

12
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Quality Information

transportation and use.

60 sec in each of 3 directions
(X,Y,Z) For 30 minutes

Test ltem Content of Test Test Condition Note
High Temperature storage Endurance test applying the high storage +80°C, 96hrs 2
temperature for a long time.
Low Temperature storage Endurance test applying the low storage -30°C, 96hrs 1,2
temperature for a long time.
High Temperature Endurance test applying the electric stress +70°C, 96hrs 2
Operation (voltage & current) and the high thermal
stress for a long time.
Low Temperature Endurance test applying the electric stress -20°C, 96hrs 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 , 96hrs 1,2
Humidity Storage (voltage & current) and the high thermal with
high humidity stress for a long time.
Thermal Shock resistance Endurance test applying the electric stress -20°C,60min -> 70°C,60min
(voltage & current) during a cycle of low and =1cycle
high thermal stress. 20 cycles
Vibration test Endurance test applying vibration to simulate | 10-50Hz, 5G Acceleration 3

Static electricity test

Endurance test applying electric static
discharge.

Air: £4kV 150pF/330Q, 5 Times

Contact: +2kV 150pF/330Q, 5
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.

13



