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1. SPECIFICATION
1-1. SYSTEM CONFIGURATION

Orin NX 16GB for DSBOARD-ORNX
Motherboard Board Serial Number: 1422424333981
BIOS Firmware Version: 36.3.0-gcid-36191598

Product: ARMvS

Vendor: NVIDIA

Model name: Cortex-A78AE
CPU max (MHz): 1984.0
CPU min (MHz): 115.2

ONX 16GB (2x 8GB) memory with 128bit LPDDR5 DRAM

M.2 NVMe SSD

product: SPO10TIMEM3M5EV0

Storage Flash Technology: 3D TLC

Size: 1TB

Operating Temp. (Standard): -20°C~75°C

GMSL Multimedia controller Module

SDI Multimedia controller Module

7STARLAKE
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1-2. PRODUCT INTERIOR PHOTOS
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2. TEST PLAN

2-1. THERMAL MEASUREMENT PROCESS

Test Purpose

Test Equipment

Quantity Tested

Test Software

Test Procedure

Test Diagram of Curves

The purpose of performing thermal profile testing is to identify potential thermal issues
with the EUT. Considering that semiconductor failure rates rise rapidly with increasing
junction temperature, it can aid product reliability assessment.

As the system cools down, the mode will change with stack selection, temperature/heat.
Mapping can help develop the best tracking arrangements.

1. KSON THS-B4T-150 Chamber.

Minimum 1 Set

1. Stress CPU: Stress-ng
2. Stress GPU: glmark2
3. LAN Speed: iPerf3

1. Thermal pre-scan measurement:

Temperature: -25°C ~60°C

Humidity: 85%RH
2. Actual thermal measurement:

2-1. Select the test point based on the infrared photo and connect the thermocouple
to the hot spot.

2-2. Place the EUT into the hot chamber and set the test temperature curve
Specification.

2-3. Open the hot cell and power up the EUT, enter the Ubuntu 22.04.4 LTS and perform
a maximum power test + stress application.

2-4. After the EUT executes the test software for 8 hours, record the maximum heat
generation of each thermocouple point.

2-5.Turn off the hot cell and EUT.

2-6. Verify and check that the recorded information for each component complies with
the operating temperature range listed in the specification/approval sheet for each
component being tested.

3. For the Operating system software compatibility testing:

3-1.0pen the thermal chamber and power on the device under test. Enter the Ubuntu

24.02 LTS environment and perform the maximum power test and stress test.

Environment defines for 66 hours.
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2-2. TEST RESULT
2-2-1. Temperature Cycle

# Aging test of various parts at different temperatures under maximum load and full load
conditions.

Test Temperature Test Result

-25°C
0°C
25°C/ 85%RH
40°C/ 85%RH
50°C/85%RH
60°C/85%RH




Performance Test
NV200-2LGS16

2-2-2. 1/0 Function

#Confirm the system specifications and I/O connection to ensure that they are functioning
properly

Test Criteria
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2-2-3. Low-temperature & Boot-up
#Power supply under -25°C and ensure that the system boot up properly

Ambient Temp. Cold Boot Test Times Test Result

-25°C 10 times PASS

Temp
(°C)
‘ 25

testinngeriDd
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3. TESTPHOTOIN LAB

3-1. Thermocouple Placement
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3-2. ENVIRONMENTAL TEMPERATURE TEST

- Chamber in -25°C

[ system Monitor

gst-launch-10 - O X gst glmark2 2021.02 = X C root@nvidia-desktop: /home/marc

Jetson Power GUI

Main| Thermal / Power Monitor |

gst-launch-1.0 - O X

- & & b 4 y ? Platform: Orin NX 16GB for DSBOARD-ORNX nvpmodel: 25W
} CPU Sensor
Name Freq (MHz) Load % Name Temperature (C)
cpud 1497.6 MHz 100 % cpu-thermal -9.5C
cpul 1497.6 MHz 100 % cv0-thermal -115C
cpu2 1497.6 MHz 100 % cvl-thermal -126C
cpu3 1497.6 MHz 100 % v thetal a35C
cpud 1497.6 MHz 100 % gpu-thermal 140C
£BID HAOLH Mite ARG soc0-thermal 114 C
o
<BiE 2976 e o socl-thermal 107 ¢C
Shit L ifiss elie) soc2-thermal 118¢C
; Bril t-thermal 95¢C
(™ Resources File Systems Name Freq (MHz) Load %
igpuo 408.0 MHz 86 % RowseManicor
Name Inst (mW)  Avg (mW)
ERE VDD IN 11961 mW 12676 mW
Name  Freq (MHz)/Size (MB) Load% | ypp CPU GPU CV 3855mW 3825 mW
emc 204.0 MHz 203 % VDD SOC 3582 mW 3909 mW
memory 13053/15656 MB 83 % reset avg
1mn 50 se e Nsecs sess Tose swap 31/7828 MB 0% Ean
96.6% [ cPu2 100.0% [ cPu3 100.0% [ ]crua 99.2% i
=1 cpus 100.0% B cPu7 98.3% I crus 100.0% Encina Name fanl
Name Freq (MHz) Name Freq (MHz) Profile e
- dla0 offine  nvipgl  offline PWM 0.0%
dlal offline se offline RPM Oirpi
pva offline ape offiine Bt
nvdec offline
Size 10359/1005443 MB
1 min 0secs A0 secs Wsecs 205 nvenc offline
‘ Memory swap nvjpgo offline
14.0 GB (85.4%) of 16.4 GB
Cache 700.7 MB 32.0MB (0.4%) of 8.2 GB Record
> Network o Jhr 0 <min [0 JJsec I background capture log... plot graph... ‘ |

'."'EFE"IE'.-.'

12/2

Ambient Temp.

CPU Cores Max Temperature 9.5 °C

CPU Cores Frequency (Unit: MHz) 1497.60 MHz

GPU Temperature -14.0 °C

GPU Frequency (Unit: MHz) 408.0 MHz

CH1 CPU -18.7 °C %‘

CH2 CPU Heat Sink -19.8 °C i
CH3 DRAM -19.1 ™
CH4 M.25sD -15.8 °C
CH5 GMSL Capture Card 55 °C
CHé SDI Capture Card -18.7 °C
CH7 Heat PIPE -223 °C
CHs Heat Sink -21.8 °C

Power Module -20.7 °C
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- Chamber in 0°C

s =] m Monitor
gst-launch-10 - @ X st glmarkz 2021.02 - % root@nvidia-desktop: /home/marc

gst-launch-1.0 - O X

Jetson Power GUI

Main| Thermal / Power Monitor |
- Platform: Orin NX 16GB for DSBOARD-ORNX nvpmodel: 25W
CPU Sensor
Name Freq (MHz) Load % Name Temperature (C)
cpud 1497.6 MHz 100 % cpu-thermal 145C
B cpul 1497.6 MHz 100 % cv0-thermal 1.8C
cpu2 1497.6 MHz 100 % cvl-thermal 1.3C
B RIS G cv2-thermal 10.1¢
- cpud 1497.6 MHz 100 % il boe
- cpus 1497.6 MHz 100 % ocDtheral e
e B e LEpsiin el socl-thermal 13.0C
7 1497.6 MH: 100 %
el i soc2-thermal 1.7¢
) ) Bl t-thermal 185C
(™ Resources. [@ Filesystems Name Freq (MH2) Load %
igpuo 408.0 MHz 86 % BEfREMAtitcr
~ CPU ) ) . i Name Inst (mW)  Avg (mW)
P e e el VDD IN 11961 mW 12734 mW
e Name  Freq (MHz)/Size (MB) Load% | yDD CPU GPU CV 3576 mW 3844 mW
0% emc 204.0 MHz 188 % VDD SOC 3662mW 3922 mW
’: memory 12635/15656 MB 81 % reset avg
e Soses o e s o swap 27/7828 MB 0% | TFan
[ cPut 98.0% [ cPu2 99.0% [ cpu3 99.0% [ cpus 100.0% -
CPUS 100.0% [ cpus 100.0% [ CPU7 100.0% B cpus 100.0% Engins Name fanl
T Name Freq (MHz) Name Freq (MHz) Profile quiet
dia0 offine  nvjpgl  offiine PWM 0.0%
dial offline se offline RPM 0 rpm
% pva offline ape offline Dk
% nvdec  offline
ox Size 10363/1005443 MB
T Sones s s = nvenc  offline
1 fragnent Memory swap nvjpgd  offline
13.6 GB (82.7%) of 16.4 GB
fragment-Loc w s gl 28.3MB (0.3%) 0f 8.2GB Record
gt > Network [oJhr o Jmin o Jsec [ background  capturelog...|  plotgraph...| |

Ambient Temp.

CPU Cores Max Temperature 14.5 °C

CPU Cores Frequency (Unit: MHz) 1497.60 MHz
GPU Temperature 9.7 °C

GPU Frequency (Unit: MHz) 408.0 MHz
CH1 CPU Sl He
CH2 CPU Heat Sink 4.6 °C
CH3 DRAM 5.0 °C
CH4 M.255D 83 °C
CH5 GMSL Capture Card 30.9 °C
CHé6 SDI Capture Card 63 °C
CH7 Heat PIPE 3.2 °C
CHS Heat Sink 33 °C
CH9 Power Module 43 °C
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- Chamber in 25°C

Dec24 09:17 1}

root@nvidia-desktop: /home/marc

Jetson Power GUI

i i i ol

e
-

Thermal / Power Monitor

Platform: Orin NX 16GB for DSBOARD-ORNX nvpmodel: 25W
cPU Sensor
f?‘ b T Name Freq (MHz) Load % Name Temperature (C)
B s 3 cpul 1497.6 MHz 100 % cv0-thermal 36.8C
T cpu2 1497.6 MHz 100 % cvl-thermal 36.2C
m cpu3 1497.6 MHz 100 % cv2-thermal 352C
@ cpud 1497.6 MHz 100 % gpu-thermal ®0C
cpus 1497.6 MHz 100 % socO-thermal 372C
Y 1_;?; cpub 1497.6 MHz 100 % — B6E
oL | cpu? 1497.6 MHz 100 % T — -
‘ N e tj-thermal 39.7¢C
L £ Processes M Resources ile Systems = - o x Name Freq (MHz) Load % Pm—
igpuo 408.0 MHz 86 %
~ cpu Name Inst (mW) Avg (mW)
- ERE VDD IN 12679 mW 12693 mW
Name  Freq (MHz)/Size (MB) Load% | yDD CPU GPU CV  3775mW 3869 mW
emc 204.0 MHz 261 % VDD SOC 3702mW 3708 mW
memory  13745/15656 MB 88 % reset avg
= Somes o T swap 613/7828 MB 8% | ran
Boion Boies Eooan maies | e Name fant
* Memory and swap Name Freq(MHz) Name Freq (MHz) Profile quiet
dla0 offline nvjpgl offline PWM 100.0 %
dlal offline se offline RPM 0 rpm
pva offline ape offline Disk
nvdec  offline ) |
Size 10360/1005443 MB
- . nvenc  offline
Memory Swap nvjpgo offline
o gfhgggis;kgorm_ms s 643.0 MB (7.8%) of 8.2 GB Record
5 Network 0 hr o Jmin [0 .Jsec I background  capturelog..|  plot graph... ‘ |

OVERY
B24;

Ambient Temp.

CPU Cores Max Temperature 39,7 °C

CPU Cores Frequency (Unit: MHz) 1497.6 MHz
GPU Temperature 35.0 °C

GPU Frequency (Unit: MHz) 408.0 MHz
CH1 CPU 30.1 °C
CH2 CPU Heat Sink 295 °C
CH2 DRAM 301 °C
CH4 M.2SSD 333 °C
CHS5 GMSL Capture Card 554 °C
CHé SDI Capture Card 314 °C
CH7 HeatPIPE 28.7 °C
CH8 Heat Sink 28.7 °C
CH9 Power Module 295 °C
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- Chamber in 40°C

r gui

gst-launch-1.0

.

— J n P
gst-launch-1.0 - O  x

gl ikt

~ cpPu

Dec25 1

root @nvidia-desktop: fhome/marc

(22 hours, 7

© --vm © --vn-

5 hours, 6 mins,

Jetson Power GUI - o x

| Main| Thermal / Power Monitor
Platform: Orin NX 16GB for DSBOARD-ORNX nvpmodel: 25W
cPU Sensor
Name Freq (MHz) Load % Name Temperature (C)
cpud 1497.6 MHz 100 % cpu-thermal 54.4C
cpul 1497.6 MHz 100 % cv0-thermal 521G
cpu2 1497.6 MHz 100 % Evisharmal 51.0C
cpu3 1497.6 MHz 100 % cv2-tharmal 408C
cpud 1497.6 MHz 100 % T 104C
cpus 1497.6 MHz 100 % socO-thermal 523C
Gl R ot (LU0 o socl-thermal 53.8C
couy LY7o MH2 100% soc2-thermal 522¢C
N el tj-thermal 54.7¢C
£ Processes (M Resources = - o x Name Freq (MHz) Load %
igpuo 408.0 MHz 86 % Eereshiopios
Name Inst (mW) Avg (mW)
IS VDD IN 13096 mW 12791 mW
Name  Freq (MHz)/Size (MB) Load% | yDD CPU GPU CV 3894 mW 3896 mW
emc 204.0 MHz 287 % VDD SOC 3821mW 3707 mW
memory  14646/15656 MB 9% reset avg
o 0w e e o swap 817/7828 MB 0% | n
B on Bouen Eoses Eose | e Name fant
~ idamory and erop Name Freq (MHz) Name Freq (MHz) Profile quiet
dla0 offline nvjpgl offline PWM 100.0 %
dlal offline se offline RPM 0 rpm
pva offline ape offline Disk
nvdec  offiine ) |
Size 10362/1005443 MB
= 5 nvenc  offfine
oy S nvjpgd  offline
ggﬁs;zi%&"ﬂa%s 856.4MB (10.4%) of 8.2 GB Record
3 ‘Nebwork 0 hr o JJmin [o Jsec I background  capture log... plot graph... ‘ |

Ambient Temp.
CPU Cores Max Temperature
CPU Cores Frequency (Unit: MHz)
GPU Temperature
GPU Frequency (Unit: MHz)
CH1 CPU
CH2 CPU Heat Sink
CH3 DRAM
CH4 M.25sD
CH5 GMSL Capture Card
CHé6 SDI Capture Card
CH? Heat PIPE
CHS8 Heat Sink
CH9 Power Module

544 °C

1497.6

494

408.0

449

443

44.6

48.0

70.2

464

433

BB

@

433

44.2
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- Chamber in 50°C

s .2 Jetson pow 6 09:01 0

s

“© O

gst-launch-1.0 - O X gst-launch-1.0 = O B root@nvidia-desktop: /home/marc

Jetson Power GUI

o orats o) G A # AT i RS

Main | Thermal / Power Monitor |

,@ E Platform: Orin NX 16GB for DSBOARD-ORNX nvpmodel: 25W I
] i Name Freq (MHz) Load % Name Temperature (C)
glmarkz 2021.02 cpu0 1497.6 MHz 100 % cpu-thermal 64.7C
cpul 1497.6 MHz 100 % cvO-thermal 62.1C
Wt 3 N0 3 cpu2 1497.6 MHz 100 % ST 613C
- cpu3 1497.6 MHz 100 % A — e
cpud 1497.6 MHz 100 % e s08C
cpus 1497.6 MHz 100 % — -
cpué 1497.6 MHz 100 % — O
cpu7 1497.6 MHz 100 % coc2-thermal 622C
) (€L tj-thermal 64.7C
(M Resources File Systems Name Freq (MHz) Load %
igpuo 408.0 MHz 86 % Honeghioniog
-« cpu Name Inst (mW)  Avg (mW)
— 7 N T . E— L ENG VDD IN 13136 mW 12879 mW
e Name  Freq (MH2) /Size (MB) Load% | vDD CPU GPU CV 3888 mW 3940 mW
o eme 204.0 MHz 284% VDD S0C 3781mW 3702 mW
B memory  14614/15656 MB 93% e o
= Sores o 2 s swap 710/7828 MB 9% | %an
B sn By mon oo manesg | e Name fan
o s Name Freq(MHz) Name Freq (MHz) Profile quiet
. dla0 offine  nvipgl offline PWM 100.0 %
s dlal offiine se offiine RPM O
5fh pva offline ape offline o
nvdec  offline
) Size 10363/1005443 MB |
ma St e N N e (e CHiEE
Memory PR nvjpg0  offiine
‘ gfhggzm AIEIED 744.5MB (9.1%) 0f 8.2 GB S
E » Network o hr [0 Jmin [0 Jsec [ background  capturelog..|  plot graph...\ |

Ambient Temp.

CPU Cores Max Temperature 64.7 °C

CPU Cores Frequency (Unit: MHz) 1497.6 MHz
GPU Temperature 59.8 °C

GPU Frequency (Unit: MHz) 408.0 MHz
CH1 CPU 55.2 °C
CH2 CPU Heat Sink 54.4 °C
CH3 DRAM 54.7 °C
CH4 M.255D 583 °C
CHS5 GMSL Capture Card 80.4 °C
CHé SDI Capture Card 56.5 °C
CH7 Heat PIPE 53.4 °C
CH8 Heat Sink 53.4 °C
CH9 Power Module 54.2 °C

14
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- Chamber in 60°C

r qui

2 Jetsonp
- gstlaunch-1.0 - O X
: -

gst-launch-1.0 - o x

S e ! 3 Jetson Power GUI

gstlaunch-1.0 = O x Main | Thermal / Power Monitor |

P Platform: Orin NX 16GB for DSBOARD-ORNX nvpmodel: 25W
L CPU Sensor
rﬁ Name Freq (MHz) Load % Name Temperature (C)
1 cpuo 1497.6 MHz 100 % cpu-thermal 746 C
4 cpul 1497.6 MHz 100 % cv0-thermal 724C
cpu2 1497.6 MHz 100 % el thermmal 713¢C
cpu3 1497.6 MHz 100 % cv2-thermal 69.8C
cpud 1497.6 MHz 100 % gpu-thermal Gic
cpus 1497.6 MHz 100 % T e
cpub 1497.6 MHz 100 % e i
cBU7 LT ebHE 0% soc2-thermal 720C
— ) = ch tj-thermal 746 C
i Processes (™ Resources File Systems = w a3 e Name Freq (MHz) Load %
igpuo 408.0 MHz 86 % Poeer Monitor
© cpu Name Inst (mW)  Avg (mW)
———— e —————————————— EMC VDD IN 13375mW 13019 mW
Name  Freq (MHz)/Size (MB) Load% | vpD CPU GPU CV 4047 mW 4000 mW
emc 204.0 MHz 278% VDD SOC 3821mwW 3726 mW
memory  14945/15656 MB 95 % reset avg
T P s e e swap 657/7828 MB 8% | Fan
B Eoean Eaonen W s |EEE Name fanl
e e Name Freq(MHz) Name Freq (MHz) Profile quiet
dla0 offine  nvipgl  offline PWM 100.0%
dlal offiine se offline RPM 06
pva offiine ape offine | J
nvdec  offline
) size 10364/1005443 MB |
— = == == nvenc  offline
e— Swap nvpgd  offline
‘ e e R $) ooz MB (8.4%) of 8.2 GB Record
> Network [0 JJnr [0 <Imin [0 JJsec I background capture log. plot graph.

Ambient Temp.
CPU Cores Max Temperature 74.6
CPU Cores Frequency (Unit: MHz) 1497.6 MHz
GPU Temperature 69.4 °C
GPU Frequency (Unit: MHz) 408.0 MHz
CH1 CPU 653 °C
CH2 CPU Heat Sink 64.6 °C
CH3 DRAM 64.9 °C
CH4 M.2 55D 68.6 °C
CH5 GMSL Capture Card 911 °C
CHé6 SDI Capture Card 66.8 °C
CH7 HeatPIPE 63.7 °C
CH8 Heat Sink 63.6 °C
CH9 Power Module 64.5 °C
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4. THERMAL TEST RESULT(-25°C ~ +60°C)

Temperature & Frequency / Thermocouple Measurements

Temperature Ambient Temp. 0°C 25°C 40°C 50°C

Frequency 85% RH 85%RH 85%RH

CPU Cores Max Temperature ( Unit: °C) -9.5 14.5 39.7 54.4 64.7 74.6
CPU Cores Frequency (Unit: MHz) 1497 .6 1497.6 1497.6 1497.6 1497.6 1497 .6

Temperature Ambiant Temp. 0°C 25°C 40°C 50°C 60°C
R 85%RH 85%RH 85%RH 85%RH
GPU Temperature ( Unit: °C) -14.0 9.7 35.0 494 59.8 69.4
GPU Frequency (Unit: MHz) 408.0 408.0 408.0 408.0 408.0 408.0
no 2 "i’- '0" ».l'.
CH1 CPU -18.7 5.2 30.1 449 55.2 65.3
CH2 CPU Heat Sink -19.8 4.6 29.5 443 54.4 64.6
CH3 DRAM -19.1 5.0 30.1 44.6 547 64.9
CH4 M.2SSD -15.8 83 333 48.0 58.3 68.6
CH5 GMSL Capture Card 5.5 30.9 55.4 70.2 80.4 91.1
CHe SDI Capture Card -18.7 6.3 314 46.4 56.5 66.8
CH7 Heat PIPE -223 3.2 28.7 433 53.4 63.7
CHs Heat Sink -21.8 33 287 43.3 53.4 63.6
CHo Power Module -20.7 43 29.5 442 54.2 64.5
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CPU TEMPWRATURE
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CPU Temperature ( Unit: °C)

25°C 50°C
85% RH 85% RH

AMBIENT TEMPERATURE

CPU Frequency (Unit: MHz)

1497.6 1497.6

25°C
85% RH

AMBIENT TEMPERATURE

60°C

85% RH
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GPU Temperature (Unit: °C)

GPU TEMPWRATURE

AMBIENT TEMPERATURE

GPU Frequency (Unit: MHz)

GPU FREQUENCY

25°C 40°C 50°C 60°C
85%RH 85%RH 85%RH 85% RH

AMBIENT TEMPERATURE

7STARLAKE
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5. /OFUNCTION TEST

5-1. LAN (1Gbps)

32V

root@NV200: /home/user

LAN Speed Test Result: Pass
LAN Data-Packet Test Result: 0 Lost (0% loss)

19
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root@NV200: /home/user

999.00 110 MB
-1000.00 110

LAN Speed Test Result: Pass
LAN Data-Packet Test Result: 0 Lost (0% loss)

icmp_
icmp_
icmp_
icmp_
icmp_
icmp_

mp_
icmp_
icmp_
icmp_
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5-2. HDMI

IN 18
T

Settings Night Light
Privacy
BenQ Corporation 24"

Online Accounts
Orientation Landscape

. Sharing

Resolution 1920 x 1080 (16:9)
sound

[ Refresh Rate 60.00 Hz
Scale

Mouse & Touchpad Fractional Scaling
May increase power Usage,

Keyboard

= Printers

Removable Media
Color

Region & Language
Accessibility
Users

Default Applications

) Date &Time

) About

NVIDIA.

21
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5-3. Serial Port (RS232/RS422/485/CANBus)

RS232
RS422/485
CANBus

DC IN_18-3
7~

avam A & O

]
d | gren
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-

oxd 6

RS422
RS485

o
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5-4, GMSL Camera

GMSL 1~4

) \ USB-C
BESRECH (—) C ) )

ren e A4y, o oo rendered: 853, d - i !
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5-5. SDI Camera

& @& z USB-C BOOT
FESHES | —) =) (==
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