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1. SPECIFICATION

1-1. SYSTEM CONFIGURATION

SK515M+COM Express CPU module

BIOS Version/Date: 0.0.0 08/23/2023
Motherboard SMBIOS Version: 3.5

Wide Range DC 9V~36V Input

Extreme Temperature Support -40°C to 85°C

Intel® Core™ i7-13800HRE Processor

Total Cores: 14

# of Performance-cores: 6

# of Efficient-cores: 8

Total Threads: 20

Max Turbo Frequency: 5.00 GHz
Performance-core Max Turbo Frequency: 5.00 GHz
Efficient-core Max Turbo Frequency: 4.00 GHz
Processor Base Frequency: 2.50 GHz

Cache 24 MB Intel® Smart Cache

TDP:45 W

64GB DDR5 SO-DIMM wide temp.

Memory (0C02AM425R4GDOOL*2pcs)

2* 2TB SATA SSD wide temperature

Storage (2 x Swappable Tray) ( 0105077SL02TBOOL*2pcs)

NVIDIA Quadro RTX5000 Mobility
BIOS Version: 95.03.39.00.16

GPU boost clock: 2115 MHz

Max Power Consumption: 80 W

7Starlake SK708

Wide Input Range: 9V to 36V

12V DC Output up to 33 Amp
Extended Temperature -40°C to 85°C

Power Module
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1-2. PRODUCT INTERIOR PHOTO
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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 conducting thermal profile testing is to identify potential thermal issues
in the Equipment Under Test (EUT). Given that semiconductor failure rates increase
significantly with rising junction temperatures, this testing contributes to the overall
assessment of product reliability.

As the system undergoes a cooling phase, operational modes may shift depending on
stack configuration, temperature, and heat dissipation characteristics. Thermal mapping
provides critical insight for optimizing thermal management strategies and determining
the most effective component layout and monitoring arrangements.

1. KSON THS-B4T-150 Chamber.

Minimum 1 Set

CPU Stress: PassMark Burnin Test v9.0
GPU Stress: AIDA64 Business v7.70
LAN Speed Test: iPerf3

1. Thermal Pre-Scan Measurement:

Temperature Range: -40°C to 60°C

Humidity Condition: 60% RH (when temperature exceeds 25°C)
2. Actual Thermal Measurement Procedure:

2.1.Identify the test points using the infrared thermal image and attach thermocouples
to the identified hot spots.

2.2. Place the Equipment Under Test (EUT) in the thermal chamber and configure the
test temperature profile according to the specified requirements.

2.3. Power on the EUT after closing the thermal chamber. Boot into Windows 10 Pro and
initiate a maximum power consumption and stress test.

2.4. After running the test software continuously for 8 hours, record the peak
temperature observed at each thermocouple measurement point.

2.5. Power off both the thermal chamber and the EUT.

2.6. Verify that the recorded temperature data for each component remains within its
specified operating temperature range, as defined in the component specification or
approval documents.

Environment defines for 60 hours.

— Temperature testing period =~ —— Humidity testing period

)]
=]
X

Temperature (°C)
Humidity (%RH)

\1.0 90 95 175 180 260

265 345 350 430 435 515 520 60.0 Time (hour)

o
X
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2-2. TEST RESULT
2-2-1. Temperature Cycle

# Aging tests were performed on individual components across a range of temperature
settings, under both maximum load and full load conditions, to evaluate thermal endurance
and operational stability over time.

Test Temperature Test Result

-40°C / 0%RH

-20°C/ 0%RH

0°C/0%RH

25°C/ 60%RH

40°C/ 60%RH

50°C/ 60%RH

60°C/ 60%RH
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2-2-2. 1/0 Function

# Confirm that the system specifications and all input/output (I/0) interfaces are correctly
configured and functioning as intended, in accordance with the defined technical standards.

Test Criteria Result
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Ambient Temp.

2-2-3.Low Temperature Power Cycle Test
# Apply power to the system under a -40°C ambient condition and confirm successful
system boot-up, ensuring stable initialization and operation at low temperatures.

Cold Boot Test Times

Test Result

Y

' .
! stabilization ;

1.0

24.0

testingYperiod

-40°C 10 times
Temp
(°C) 1
25 SystemPOwerON o
0 >
Time
(hour)
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2-3. PEAK INSTANTANEOUS CURRENT AND POWER

Maximum instantaneous current and power measured during the entire period from system power-

on to operating system initialization.

Peak Instantaneous Peak Instantaneous

Voltage (V) Current (A) Power (W)

24.0 7.08 169.92

AC/DC mA CLAMP METER  True RMS

10
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2-4. POWER CONSUMPTION

The total electrical power consumed by the system under defined workload and configuration,

measured at the power supply input.

Voltage (V) Current (A) Wattage (W)

24.0

AC/DC mA'-CLAMP WETET—

- MA X .

30

E——NE - —e

PROVA 11 Auro-PoBvsn-opp

11
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3. TESTPHOTOIN LAB

- Chamber in -40°C / 0%RH
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- Chamber in -20°C / 0%RH
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- Chamber in 0°C/ 0%RH
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- Chamber in 25°C / 60%RH
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- Chamber in 40°C / 60%RH
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- Chamber in 50°C / 60%RH
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- Chamber in 60°C / 60%RH
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4, THERMAL TEST RESULT(-40°C ~ +60°C)

CPU & GPU Temperature and Frequency

Temperature Amblent Temp. -40°C -20°C 0°C 25°C 40°C 50°C 60°C
Frequency 0%RH | 0%RH | 0%RH | 60%RH | 60% RH | 60% RH | 60% RH
CPU P-Cores Max Temperature ( Unit: °C) 8.0 24.0 46.0 72.0 90.0 99.0 100.0
CPU E-Cores Max Temperature ( Unit: °C) 2.0 20.0 40.0 72.0 87.0 95.0 99.0
GRS (U el ) 3.30 3.20 3.10 3.10 3.04 2.90 2.80
Processor Base Frequency: 2.50 GHz

CPU E-CoresFrequency (Unit: GHz) 2.70 2.60 2.60 2.60 2.51 2.39 2.30
GPU Temperature ( Unit: °C) 43 23.7 40.7 65.5 80.8 87.0 87.1
GPU Hot Spot Temperature ( Unit: °C) 9.0 29.7 48.2 74.7 90.7 97.8 99.2
GPU Frequency (Unit: MHz) 1695 1695 1665 1620 1620 1395 930

19
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CPU Core Ambient Temperature -40°C -20°C 0°C 25°C 40°C 50°C 60°C
Temprature 0% RH 0% RH 0%RH 60%RH 60%RH 60%RH 60%RH

om0 | 13| o | w0 | 70 | wo | mo | oo
CPU E-Cores Max Temperature ( Unit: °C) nm

CPU Temperature ( Unit: °C)

99.0 1000 99.0
—_— 95.0 —
900
72.0 '

CPU TEMPWRATURE

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

AMBIENT TEMPERATURE

U PComm e Terpentun (U0 ) % OFU EConm Max Tampetum ( Usit: %0

<Py Amblent Temperature -40°C -20°C 0°C 25°C 40°C 50°C 60°C
Frequency 0% RH 0% RH 0%RH 60%RH 60%RH 60%RH 60%RH

CPU P-Cores Frequency (Unit: GHz)
Processor Base Frequency: 2.50 GHz
e R R I P

CPU Frequency (Unit: GHz)
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A
3.10 310 S e
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—_— 2.60 2.60 260
———— —— — 251
— 239

25°C
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GPU Amblent Temperature -40°C -20°C 0°C 25°C 40°C 50°C 60°C
Temperature 0% RH 0% RH 0% RH 60%RH 60%RH 60%RH 60%RH

GPU Temperature ( Unit: °C)

978 i

== —_
20.7 gt
— 87.0 87.1
808
747
_—
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_—
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27
20 0°C

GPU TEMPWRATURE
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® GPU Temperature { Unit: °C) * GPU Hot Spot Temperature ( Unit: °C)

GPY Amblent Temperature -40°C -20°C 0°C 25°C 40°C 50°C 60°C
Frequency 0% RH 0% RH 0%RH 60%RH 60%RH 60%RH 60%RH

cmepmeytinbess | does| 18 | b | s | v [ | w0

GPU Frequency (Unit: MHz)

GPU FREQUENCY

25°C
60% RH

AMBIENT TEMPERATURE
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5. /OFUNCTIONTE
5-1. LAN PORT ( 1Gbps )

LAN SPEED

X1-LAN 1

LAN Data-Packet

Ethernet 3 Status

General

n N

Connection
1Pv4 Connectivity:
1Pv6 Connectivity:
Media State:

NN

Duration:

n N

~

Speed:

Activity

Sent

o

o

Bytes: 93,134,546,966

ooo

®properties &Disable

o

s el SR

o

o

n N
PODODDMD DA

muw
- -

w N
o

N
&

iperf Done.

LAN Speed Test Result: Pass

fr 1

No Internet access
No network access
Enabled

00:31:05

Received

122,657,223,660

Diagnose

NN

from
£

from
from
from
from
from
from
from
from

NNNNNNNN

N

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

from 192.
from 192.

NNNNNNNN

NNNN

NNNNNNNN

NN

22



PERFORMANCE TEST REPORT
IV320-RH-KD5

LAN SPEED

LAN Data-Packet

X2-LAN 2

i Administrator: Command Prompt

. from
v from
from
from
£

nN

General

n N

Connection

n N

IPv4 Connectivity: No Internet access
IPv6 Connectivity: No network access
Media State: Enabled
Duration: 01:29:57
Speed: 1.0 Gbps

w N

wN

NN

Details...

Activity
Sent Received

Bytes: 92,857,476,866 122,666,823,037

"

& Properties pisable Diagnose

n N
oo

o

w N
o
i

o
An

Mbits/
Mbits/

NN N
POOODDMDMD
AARAAA

™
o

NNNNNNNRNNNNNN

o

NNV NN
"

n N
"

n N

n N
Wi n

w N

.00-1000.
.00-100

N

ID][Ro Interval

o
NNNNNNNNN

M ts
Mbits.
e round
iperf Done. Minimum = ems

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

time<im:
time<im:
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5-2. CANBus

CAN Bus Channel 1

| &

CAN Bus
CAN-Bus Loopback Test Fixture 3: CAN-Low
—— 7: CAN-High
—— 5GND
O el (e
o o
° )
°q 1
b
° L ]
p

CAN Bus Channel 2

Féa CAN [t Tanemt Vew Tace Window Help

elm Q5
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5-3. SERIES PORT ( RS485)

B pComm Terminal Emulator - COM8,115200,None.8,1,Dumb Terminal

- o X
Profile Edit PortManager Window Help

4 B &S| 28]
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landing such expiration or terminaton.

= lh) The provisions of this Agreement that require or contemplate performance afte
as|lr the expiration or termination of this Agreement shall be enforceable notwithst

i) You may not assign, or otherwise transfer by operat
lhis Agreement or any rights or obligations herein exce]
business in the case f a merger or the sale of all (o
ur assets.

Profile Edit PortManager Window Hel

j) If any dispute arises under this Agreement, the pre]
pmbursed by the other party for any and all legal fees
the dispute.

k) The headings to the sections of this Agreement are
and shall have no substantive meaning.

1) FinalWire may use your name in any custcmer referen
lease issued by FinalWire regarding the licensing of t

DISCLAIMER OF WARRANTY: The software and documentation)

is provided without warranty. FinalWire gives no gua|
s free frcm defects. The risk therefore lies on you tof
knowledge that the performance and quality of the soft]
n the ev
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PERFORMANCE TEST REPORT
IV320-RH-KD5

5-4, USB PORT

I PassMark(TM) USB3Test

Test mode

Device |PMU332Q2CX (SuperSpeed 5Gbjs) v| | | ¢ Loopback

=]

¢ Benchmark
Connection Type ISuperSpeed 5Gb/s

Results Status: BENCHMARK test - Complete

Duration: 000h 30m 00s Operations: 0 Errors: 0

Write block 2382: 3370.7 Mb/s (421.3 s
Read block 2383: 3371.7 Mb/s (42
Mb/s (421

Write block 2383: 3371.0

Read block 2384: 3368.2 Mb/s (421.0 |
Write block 2384: 3371.4 Mb/s (421.4 |
Read block 2385: 3369.4 Mb/s (421.2 |
Write block 2385: 3092.7 Mb/s .6

:
:

read: 304215 MB
Maximum Write Data Rate: 3372.1 Mb/s (421.5 MB/s)

Maximum Read Data Rate: 3372.5 Mb/s (421.6 MB/s)

Minimum Write Data Rate: 2726.0 Mb/s (340.8 MB/s)

Minimum Read Data Rate: 2720.0 Mb/s (340.0 MB/s)

Average Write Data Rate: 3350.0 Mb/s (418.8 MB/s)
Average Read Data Rate: 3361.8 Mb/s (420.2 MB/s)
Average Data Rate: 3355.9 Mb/s (419.5 MB/s)
Minimum Data Rate: 2720.0 Mb/s (340.0 MB/s)

Max. Rate
3372

4000 |

3000 |

2000 |

1000 |

0
(Mb/s)

ie

X

PASSMARK'

SOFTWARE

Duration |30 Minutes
Start
Configure Flash LEDs
Clear Serial Save Log
Reset All Help

About

Exit
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PERFORMANCE TEST REPORT

IV320-RH-KD5
&) PassMark(TM) USB3Test X
Test mode -
Device |PMU332Q2DG (SuperSpeed 5Gb/s) | " Loopback PASS M ARK

SOFTWARE
% Benchmark

Connection Type ISuperSpeed 5Gb/s LI

Results Status: BENCHMARK test - Complete
Duration: 000h 10m 00s Operations: 0 Errors: 0
Write block 805: 3371.2 Mb/s (421.4 MB

Read block 806: 3363.3 Mb/s (420.4
Write block 806: 3371.1 Mb/s (421.4

Read block 807: 3371.7 Mb/s (421.5
Write block 807: 3371.6 Mb/s (421.4
Read block 808: 3362.5 Mb/s (420.3 _ A
Write block 808: 3091.8 Mb/s (386.5 Duration |10  Minutes
Read block 809: 3372.8 Mb/s (421.6

OVERALL BENCHMARK RESULT:

Test Start time: Start
Duration: 000h 10m 00s _|

Total number of written: 103020 MB 2000
Total number of bytes read: 103147 MB Configure

5

Max. Rate| -/
3372

4000 | I

3000 |

Flash LEDs

Maximum Write Data Rate: 3372.5 Mb/s (421.6 MB/s)
Maximum Read Data Rate: 3372.8 Mb/s (421.6 MB/s) _| E— [
Minimum Write Data Rate: 3091.8 Mb/s (386.5 MB/s) 1000 ' -

Minimum Read Data Rate: 3361.3 Mb/s (420.2 MB/s
A Write Data Rate: 3370.2 Mb/s (421.3 MB/s Reset Al Help
Average Read Data Rate: 3369.3 Mb/s (421.2 MB/s) AL

verage : N /s (421. /s) 0 R/W A
A Data Rate: 3369.7 Mb/s (421.2 MB/s (Mb/s) j R =

Minimum Data Rate: 3091.8 Mb/s (386.5 MB/s)




PERFORMANCE TEST REPORT
IV320-RH-KD5

5-5. MINI DISPLAY PORT
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Windows HD Col
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D Focus assist

3640 % 2160 {Recommended)
O Power &sheep
60 « 1600
= somge  sexam0
@ Tablet mode
Bt munitasking

& Projecting 1o this PC

X shared experiences.
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@ Cipboard.
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PERFORMANCE TEST REPORT
IV320-RH-KD5

5-6. 3G-SDI

11:23 () 00:00 | 09:22 00:00
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[dshow:// I | 1.00x ii:23/——:-— rdshow:// I 1.00x 0§:22]——:—-
& dshow:// - VLC media player - O X | & dsho

Media Playback Audio Video Subtitle Tools View Help

07:20 00:00 | 06:39 00:00
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PERFORMANCE TEST REPORT
IV320-RH-KD5

/
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