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Product Specification

NHD-7.0-HDMI-HR-RSXP-xxx

NHD- Newhaven Display

7.0- 7" Diagonal

HDMI- HDMI Interface

HR- 1024 x 600 Resolution

RSXP- IPS Display

XXX- N/A - No Touch, CTU - Capacitive USB-HID

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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Additional Resources

> Support Forum: hitp://www.nhdforum.newhavendisplay.com

GitHub: https://github.com/newhavendisplay

Example Code: https://www.newhavendisplay.com/example code.html

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

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

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

YV V V V V V

Warranty / Terms & Conditions: https://www.newhavendisplay.com/terms.htm|
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04/22/2021 Initial Release

Functions and Features

e 7.0” HDMI TFT Module w/ USB-HID Capacitive option

e On-board Texas Instruments TFP401A HDMI/DVI Receiver

e HDMI (Type-A) Input

e Compatible with PC (Windows/Linux)

e Compatible with Linux based SBCs such as Raspberry Pi, BeagleBone, Windows Embedded etc.
e Plug-and-play USB-HID Touch, no external driver installation required

e 24-bit True Color, 1024x600 Resolution (SWVGA)

e On-board Texas Instruments TPS61165 High Brightness LED Driver w/ PWM
e |IPS Panel, better color reproduction and full viewing angles

¢ 4 x3.5mm Mounting Holes Enabling Standard M3 or #6-32 Screws

e Hardware sourced and Engineered in Elgin, IL (USA)
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NOTES:
1.7.0” HDMI TFT Module
2. On-board Texas Instruments TFP401A HDMI/DVI Receiver
3. Optimal Viewing Direction: Full View (IPS)
4. Display Mode: Transmissive / Normally White / Anti-Glare
5. Brightness: 1100 cd/m? (Typ)
6. 3M Brightness Enhancement Film Ui o =N Elvy IT-I éys !\lT POI % E LLAY
7. On-board Texas Instruments TPS61165 High Brightness LED Driver w/ PWM LINEAR: 0.3mm  [oommemrsomee —
8. 4x Mounting Holes, compatible with Rack Unit (RU) spacing NHD-7.0-HDMI-HR-RSXP -
UNLESS OTHERW ISE SPECIFIED: DRAWN BY: p. Bartek APPROVED BY: M. LaVine A3
- DIMENSIONS ARE IN MILLIMETERS ~ [DRAWN DATE: APPROVED DATE: SCALE:
i . . . . . . 05/29/19 05/31/19 1:2
Improper handling of the FPC connection at the bottom edge of this module may cause damage resulting in display failure. - THIRD ANGLE PROJECTION Y} TSI | o
Take special care when handling this area of the display module to make sure this connection is never strained nor creased. mEIEES\Q/“IANA%ES?TL%J;Egg%P;gTTYTgFB';E[\)/I\gHCAL\gEEDDI::;QLLNJCEEQQTR'%/;LEE)N&
WHOLE OR PART WITHOUT WRITTEN APPROVAL FROM NI,EWHAVEN DISPLAY.
] 2 3 4 i 5 6 7 8




3U3

TFP401 <(DVI/HDMI Decoder)

H=DSTN/L=TFT
H=Normal/L=PD
H=Normal/L=PD
H=High/L=Lou DrvStr
H=2Pix/L=1Pix Clk
H=Normal/L=Staggered
H=Rising/L=Falling

3U3

3U3

3U3

T T
182 1| QED ﬁ BA
e ! Qe [ B1
's2 ! q@e2 B2 1-
I [} 13 B3 N
183, 03 | :
1e4 1 Qg4 B4 IS
les | ges f2 BS o
l'ss | qEs = Bé&
187 | QE7 B
2! 20 Go
& lee I QE8 1 =
5'les! aeg -
o!lg! 22 G2
1 62 QE10 . N
23 G3 N
Jres oLl s :
Wies 1 gE12 G4 IS
= 1 25 G5 o®
o, 65 QE13 2
1220 26 66
z 106 OE14 [EE—D
L1671 0E15 2
oo
lre ! GEts g? 20
JRLy el PR
1R2 | QE18 (22 R2 3
1R3 1 0EL9 [ R3 :
lre ) gE2e (o R4 IS
1’5 | gE21 [E2—Ra O
1Re | QE22 |58 R&
1R7 1 QE23 R
1 1
T T
1 BO | [a]0]7] g—g
Ise I Qo1 51
le2 | qo2 =
183, 003 |22
1841 004 |
Ies | Qo5 55
: Bs : aos 122
187, aoz [
= [}
Dico1 qog 2
a 60
56| Qoo (&2
3162, 0010 =
1631 0011 82
Wiled ! 0012 e
= :55 : Q013 =
166 0014 2
[=] =isy
8 : G7 : Q015
: RO : Qo16 ?—g
|RLy 0017 |7
| R2 | Q018 7—2
1R3 1 Q019 2
: R4 : woze =2
1’5 o021 [
| R6 | Q022 7—7
1R7 1 0023 £
1 1
X 46 DE
N
g I oDCcK WELL
E :HSYNC ?HS_‘LM‘_
o | SCDT I8 ACTIVUE
T
gz |
g !
N
g o [
3 acne o
o yocTn
1

Ut
3u3 3u3
T
ML% RXC+ |
RX_CIK N 34 - |
RXC e
=1
|:| RL |:| R3 Rx DATAA D %8| oy, B
10K 18K (DNP) RX_DATAA N 91 pyg- :.-.
I g
—0CK_TNU 4 BX_DATAL B89 pyiy 15
RX_DATAT N 86] pyq_ 1z
| S
I:I R2 I:I R4 RX_DATAZ P 808] sy :D
10K CONP) 10K RX_DATAZ N 8Lf py,o
1
3u3
GND 6ND : ,
[T)
b4 oro Il
© % #pD 12
= #po0 ! 8!
S 3 o7 1 1
1 1
] m— X
#STAG 1 1
109} ook v
Ll
9] exT_res
99 RSUD
FB1 p
| e | ° o o °
[=| 38 DUDD
Ferrite DUDD
c1 c5 cs c12 &7 DuUDD
10uF 8.1uF 8.1uF 8.1uF
B | 35| 000
J_ ° ® 23 oubD
5, oubD
F2  OND >g| ouoD
=) : : : : : 0 0uUDD
Ferrite
c2 cé c10 €13 €15 c16
10uF 8.1uF 8.1uF 8.1uF 8.1uF 8.1uF 82{ Auop
R R B e | 6] A0
J_ ° ® e o 35 AUDD
AUDD
FB3  OND |
° ° . . 97
8 PUDD
Ferrite
c3 c? c11 c14
10uF 8.1uF 8.1uF 8.1uF 5] eND
B | go] OGN0
J_ ° ® DGND
Fe4  OND %g OGND
| e | ° °
L= a5 OGND
Ferrite OGND
c4 c8 58] GeND
10uF 8.1uF 26! oD
] 23l oo
a7 AGND
END 5] AeND
32 AGND
AGND
981 peND
THERMAL _PAD
TFP4@1AIPZPRAL

GND GND GND GND

Q1
BSS138LT36

LCD Interface

Differential Pair

2

ohm

+/=

.,
N
2/

LUDS

3U3

LCD1

—]1 NC
ubD
ubD
NC
—® REST
STBYB

GND
DA_N

LUDNS

RXING-
Da_b

Differential Pair

2

ohm

+/=

.,
N
2/

LUDS

RXING+
@ GND

D1 _N

LUDNS

RXINL-
D1_P

Differential Pair

2

ohm

+/=

.,
N
2/

LUDS

RXINL+

GND
D2_N

LUDNS

RXIN2-

N2_p SRXIN2+

Differential Pair

N

ohm

+/=

.,
N
2/

LUDS

GND

LUDNS

op
729 %%
(O [Z

Differential Pair

N

ohm

+/=

.,
N
2/

LUDS

GND

D3_N O RXIN3-

LUDNS

D3 P

c17
10uF

c18
0.1ufF

ci8
10uF

Cc20
0.1ufF

CTP

SCI

4KZ.

RZ

LED

RXIN3+
GND
NC
NC
S GND
NC

LED

K
LED-K
1

A ' LED-A
ke LED-A

7.0”
TFT DISPLAY

1024 x 600
Pixels

LUDS

RXCLKIN-
RXCLKIN+

GND

3U3

0.5K-AX-40PUB

R8 11K
| S
12
< o
o =
o

CIP

SDA

CIP

INT#

CTP

RST#

/INT

¢ /JRESET

Capacitive Touch Panel

Built-in Focal Tech
FT5x@86 Controller

100K

R10

GND GND

1.0K-FX-86PUB

STNE

NEWHAVEN DI

SPLAY

N TER TI1O

SCHEMATIC/PART NUMBER: REVISION

NHD-7.0-HDMI-HR_SCH _
DRAWN BY CHECKED BY - A3

P. Bartek M. LaVine

SHEET:

DRAWN DATE CHECKED DATE 1 f4

05/31/19 05/31/19 °
Released under the Creative Commons Attribution
Share - Alike 4.0 License n o endsource
http://creativecommons.org/licenses/by-sa/4.0 ardware

7

8




0476591002

CLK+
CLK-

Do+
Do-

D1+
D1-

D2+
D2-

SCL
SDA

+5U

HOTPLUG
UTILITY
CEC

CLKS
Des
D1s
D2S
GND

10
12 RX _CIK N

HDMI-A

2N

Iz RX DATABG P
S RX _DATAB_N

2N

4 RX _DATAT P
6 RX_DATA1 N

2N

2N

RX_CILK P 18} s,

RX_CIK_N 12

IL_RX _DATA2 P
3 RX_DATA2_N
115 DUT_FDIN_SCL
116 DUT_FDID_SDA
18 _IN_

R12
19 —
ﬁ 10K
13
11

DUI_IN_5U

c21

3U3

Do+ vce 3%
Do-
DL+
D1-

ne.
D2+
02-

x4

10uF <DND>¥ 8.1uF (ONP)

D3- GND j

TPD8SBBSDSMR (DNP>

c23

GND

Cc25

T 18uF I 18uF T @.1ufF

PIC18LF2550 / Capacitive Touch

Screen Controller

GND

3U3 3U3
CN6
s &@ UPP/MCLR L —UPB/NCLR
20 5 e o
UDD RAB/AND & 00 yUsSSGNDY E—
14 u-uss RA1/AN1 3— 1CSP_DAT/PGD g ICSPDAT/PGD
RA2/AN2/UREF —/CUREF [ 1CSP_CLK/PGC 2 ICSPCI K/PGC
RA3/AN3/UREF+ [ Lup &
N RA4/TeCKI/C10UT/RCY  [E-
LS RAS/AN4/55/HLUDIN/C20UT [£-
UPP/MCI R L FMeCR/uUPP/RES RCO/TI0SO/T13CKI %
RC1/T1081/CCP2/T0E [t2 03
RC2/CCP1 |3
RC4/D-/UM L5 __Rig 2 USB_DAT_N
RC5/D+/Up  [LE pz@E@ USB_DAT P LEDZ
RC6/TX/CK % Red ¥4
RC7/RX/DT/SDO  [£8
Y1
Lot o9 osca/CLKl RBO/AN12/INTB/FLTB/SDL/SDA  [EE—WS F?’ﬁ% .y
= RBL/ANLA/INT1/SCK/SCL  [EE—5- L AW mFTD’fq =
L2 190 gsc2/CLKO/RAG RB2/ANB/INT2/UMO 22— AWWAS ”FTD— N T#
8MHz RB3/ANS/CCP2/UPO 21 WWE—CTR_ROT# o
RB4/AN11/KBIG e R21 BSS138LT36
RBS5/KBI1/PGM |28
o 8 27 ICSPCIK/PGC
21 uss RB6/KBI2/PGC  [E2—1 < )
E GND RB7/KB13/PGD CSPDAT/PGD
GND
PIC18LF2558-1/50

GND
R11
GND
] ]
EEPROM Mini1-B USB
VIN
DUI_IN_5U DUI_IN_5U  TP4
a
=z
oo w5 of |2
H w5u [ gl
00 scL [B—DUI_EDID_SCI of v . CN2
4 DUT_EDID_SDA SLAS b
Sba 0 UBUS
GND 5 ‘9_. D+ USB_DAT_P - - -
GND ﬁ DUT_FDID_SCI 1 scL uce D- USB_DAT_N Gl"erenual Pair 100 ohm +/- 107>
SHIELDZ 1D [— g
DUT_EDID_SDA 3] gpa SHIELD2 GND |— c
GND 0
g St op GND 651005136421 Q
|
S} o
= (\I
b 24LCO2BT-1/0T UL TN 5U =
[N i} 4 >
I bl [ I9}
p} [a4 <~ 8
5 c22 c24 u‘
3 10uF 2.1uF o
2 .
0]
L‘J\ —— —_—
= GND GND GND

ﬁ._ INTER

T1O

NEWHAVEN DISPLAY

SCHEMATIC/PART NUMBER:

NHD-7.0-HDMI-HR_SCH

REVISION

DRAWN BY CHECKED BY

P. Bartek M. LaVine

A3

DRAWN DATE CHECKED DATE

05/31/19 05/31/19

SHEET:

30of4

Share - Alike 4.0 License

Released under the Creative Commons Attribution ﬁ
http://creativecommons.org/licenses/by-sa/4.0

open source
ardware

7 8




3U3

[]

GND

R55
10K (DNP>

R56
10K

DS90C385A (LUDS

Transmitter)

3U3

3U3

3U3

RP Rz — 33 51 T T T 48
TXING I RO = TxouTe- (A2 LUDS DA N . . .
== R1 R28 | 33 52 TXINT | Rl | R \ TXOUTO+ 47 S De_Pp Gxﬂerenual Pair 100 ohm +/- 107)
— R2 rzs |1 33 54 [yq\o [ 5 |
N I | | | 0S_D1_A
; SrerT 1 22 TXINS 1oR3 ° TxouTi- 32 Differential Pair 100 ohm +/- 10%
Sfp9—R4 83 33 TXIN4 IR c 1+ Txours+ (O LUDS DI P :
(a7 RS Rr32 1 33 3f ry1ng I ps | |q_: |
R& R33 1 33 5@ | | S 1 _ 42 DS_D2_N
5 1 — K%Eé? : Eg : - : Kgﬂ; a1 DS 02 D Gi“eremial Pair 108 ohm +/- 107)
G@ RrR35 — 33 4 ! ! '5 5! 40
3 TXINZ I oo ! E 1 TxcLkouT- (A2 LUDS CIK N ) .
== G1 R36 1 33 6l rying g ! & E | TyCLKOUT+ |29 LUDS CIK P Differential Pair 100 ohm +/- 18%
— G2 r37 1 33 71 1yiNg [ Z ax !
N — 11 ! ! gt 38 | yUDS_D3_N
; od e o] XINtZees g ! TxouTs= =5 Ditferential Pair 100 ohm +/- 10%
S G4 R39 33 TXINL3 4 1 ox = TXOUT3+ g
G G5 Rr4p —1 33 14 TXINL4 [ = a
G6 Rr41 —1 33 8 | | »w |
r’ o] e es g 2
2 TXINL1 \ G7 g 3 1
| [ L
- B 45 ™ 53 g NS ) oee )2 : e FB7
B1 R4t 2o Tanis ) oBL I uce i ’ : : B
N B2 R45 33 TXINLS | B2 ! ucc ﬂ Ferrite
s B3 R4s [— 33 22 TXINZO ' B3 | uce S €39 c40 c41 c42 c43
S B4 R4z — 33 23 TXINZ1 I oga | : 1000pF 10008pF 0.1uF 22uF 22uF
b 224 txanzz | oes i Lubs_ucc [ T T T T T
B6 R49 33 T TXINLE B ! s } } } +
BZ_ oo — TXINLZ 1 B7 | ,  PLL_uCC
! X ! GND
T T & : GND FB8
— ! [ =4 GND : " =
USYNC  R5t 228 txanzs  1uswe 1@ e | GND IZL Ferrite
HSYNC RS2 33 xiNz24 ) opswne ! ES 1 GND ca4 c45 c46 c47
DE R53 133 30 TXINZE : oE : % N \ GND 1000pF 10008pF 0.1uF 22uF
PCLK 254 33 % TXCLK_IN | ODCK | O ! T T T T
R_EB R_FB - 1 ap | LUDS_GND : : ad
203 ! 22 I LUDS_GND
25 o | GND
TXIN23 - LUDS_GND FBS
/]\ e 32 I | o5 | ’ ’ ’ =
PUR OOWN | - 1 S | PLL_GND Ferrite
10K | | © | PLL_GND c48 c49 50 c51
| | L -|- 1080pF -|- waegpr-l- 0.10F T 220F
DS9RC385A : 1

@
=4
o

o =N EWHAVEN

ISPLAY

NTER Tl1oO
SCHEMATIC/PART NUMBER: REVISION
NHD-7.0-HDMI-HR_SCH v -
DRAWN BY CHECKED BY - A3
P. Bartek M. LaVine =
DRAWN DATE CHECKED DATE
05/31/19 05/31/19 | 20f4

Released under the Creative Commons Attribution

Share - Alike 4.0 License
http://creativecommons.org/licenses/by-sa/4.0

open source
ardware

7

8




Backlight LED Driver

VIN L1 D4
[ 10uH
§ E s MBRO540-TP £33 c34
<
& 1uF 1uF (DNP>
* ¢ Houn su P
o
& GND GND
cTRL FB B - LED K
C30 C31 D3
4.7uF 0.1ufF 1N4148WS
~N
5 compenn P <
< o LED Current Sense R25
TPS61165 o < ILED=200mVU/R25="150mA
C32
IZZ@DF
GND GND GND GND GND

3.3V Regulator 1.2A

VIN TP3 3U3
ue
LDL1117S33R LED3
A our B2 Green
C35 C36 GND C37 C38
18uF /25U B.1uF - 18uF /25U .1uF 0
GND GND GND GND GND

1K

694106402002
1

_/JIZ._O

1

GND

MSS1P3L  Ferrite

VIN / PUM

VIN

FB&

CN4
Ol
2
% —
EDS5508/20S

GND

Mounting Holes 3.2mm Plated

¢

N

a4
GND

O
O

B8 (DNP)

CTU Version: ¢(DNP) - C21, C23, C34, CN5, CNé, D1, D2, R2, R3, R55, R18, R24, U3

Non-Touch Uersion: (DNP) - C18, C21, C25, C26, C2@, C23, C27, C28, C29, C34, CN2, CNS,
CNé, CTP1, D1, D2, LED2, @2, R2, R3, R17, R55, R7, R8, R9, R21, R22, R1@, R16, R19, R20,
R24, R18, RN1, U3,

BOARD VERSIONS

U4, Y1

ﬁ INTERN

®”“NEWHAVEN DISPLAY

T1o0
SCHEMATIC/PART NUMBER: REVISION
NHD-7.0-HDMI-HR_SCH v
DRAWN BY CHECKED BY - A3
P. Bartek M. LaVine =
DRAWN DATE CHECKED DATE
05/31/19 05/31/19 | 4of4

Released under the Creative Commons Attribution
Share - Alike 4.0 License “
http://creativecommons.org/licenses/by-sa/4.0

open source
ardware

7 8




o /—~NEWHAVEN DISPLAY

Electrical Characteristics

Condition

Operating Temperature Range Top Absolute Max
Storage Temperature Range Tst Absolute Max
Backlight PWM Voltage Vewm
Backlight PWM Frequency fewm Vewm = 3.3V
Module Supply Voltage Vop
Voo =5V
Module Supply Current Iop
Vop =7V

HDMI Receiver Information

-30

2.5

5

5.0

- +80
33 5.5
- 100
- 7.0
1.2 1.5
0.9 1.2

-20 - +70 °cC

°cC
\Y

kHz

On-board Texas Instruments TFP401A Receiver. To view the full TFP401A specification, please download it by
accessing the link: http://www.ti.com/lit/ds/slds190a/slds190a.pdf

Technical Resource

3D Model TFT Panel Used

Display Type

Optimal
Luminance
Viewing
Rating

Angle

NHD-7.0-HDMI-HR-RSXP NHD-7.0-1024600AF-LSXP

NHD-7.0-HDMI-HR-RSXP-CTU NHD-7.0-1024600AF-LSXP-CTP

IPS, Sunlight
Readable

IPS, Sunlight
Readable

1100 cd/m? 85° all angles

900 cd/m? 85° all angles

No Touch

PCAP (USB-
HID)


http://www.ti.com/lit/ds/slds190a/slds190a.pdf
https://www.newhavendisplay.com/docs/STEPFiles/NHD-7.0-HDMI-HR-RSXP.zip
http://www.newhavendisplay.com/specs/NHD-7.0-1024600AF-LSXP.pdf
https://www.newhavendisplay.com/docs/STEPFiles/NHD-7.0-HDMI-HR-RSXP-CTU.zip
http://www.newhavendisplay.com/specs/NHD-7.0-1024600AF-LSXP-CTP.pdf
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EDID Array

const unsigned char NHD_HDMI7HR[] = {

0x00, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, 0x00, 0x39, 0x04, 0xB4, 0x07, 0x00, 0x00, 0x00, 0x00,
0x01, 0x11, 0x01, 0x03, 0x80, OxOF, 0x09, 0x00, 0x0A, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x01, 0x01, 0x01, 0x01, Ox01, Ox01, Ox01, Ox01, Ox01,
0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x38, 0x18, 0x00, 0x40, 0x41, 0x58, 0x23, 0x20, OxAO0, 0x20,
OxCA, 0x00, 0x9A, 0x56, 0x00, 0x00, 0x00, 0x18, 0x00, 0x00, 0x00, OxFC, 0x00, Ox4E, 0x48, 0x44,
0x2D, 0x37, 0x20, 0x48, 0x44, 0x4D, 0x49, 0x20, 0x48, 0x52, 0x00, 0x00, 0x00, 0x10, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x10,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxF2,
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EDID Timing

Pixel Clock:

H. Active Pixels: . Active Lines:
H. Blank: 32 Blank:

H. Front Porch: Front Parch:

H. Sync Width: (32 Sync Width:

H. Clock: V. Clock:
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Quality Information

Test Item Content of Test Test Condition Note
High Temperature storage | Endurance test applying the high storage +80°C, 96 hrs. 2
temperature for a long time.
Low Temperature storage | Endurance test applying the low storage -30°C, 96 hrs. 1,2
temperature for a long time.
High Temperature Endurance test applying the electric stress | +70°C, 96 hrs. 2
Operation (voltage & current) and the high thermal
stress for a long time.
Low Temperature Endurance test applying the electric stress | -20°C, 96 hrs. 1,2
Operation (voltage & current) and the low thermal
stress for a long time.
High Temperature / Endurance test applying the electric stress | +60°C, 90% RH, 96 hrs. 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 | -20°C, 30min->25°C, 5min ->
(voltage & current) during a cycle of low 70°C, 30min = 1 Cycle
and high thermal stress. 10 cycles
Vibration test Endurance test applying vibration to 10-55Hz, 15mm amplitude. 3

simulate transportation and use.

60 sec in each of 3 directions
X)Y,Z
For 15 minutes

Static electricity test

Endurance test applying electric static
discharge.

Air: Vs=28KV, Contact: Vs=+4KV
10 Times

Note 1:
Note 2:
Note 3:

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