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1. SPECIFICATION
1-1. SYSTEM CONFIGURATION

SK515M+COM Express CPU module

MXM Type 3.1 Support NVIDIA® GTX® / RTX® GPU

PCI/104 Express Expansion Slot for Modular Open Structure
Motherboard Multi-Expansion Slots include Dual Mini PCle Express Slots, 1x M.2 Slot
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

CPU 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:45W

64GB DDR5 SO-DIMM wide temp.

Memory (0C02AM425R4GDO0L*2pcs)

2* 2TB SATA SSD wide temperature

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

Nvidia RTX A4500 Embedded GPU

BIOS Version: 94.04.81.00.30

GPU CUDA parallel-processing cores: 5888 CUDA® cores
GPU base/boost clock: 930 MHz / 1500 MHz

Max Power Consumption: 80 W

Power Module SK708 (0L18SK708000P3PF*1pcs)

RS485 Serial Port EGP2-X401 M.2 to 4 x RS232/422/485 Module
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2. TEST PLAN

2-1. THERMAL MEASUREMENT PROCESS

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
Test Purpose assessment.

As the system cools down, the mode will change with stack selection,

temperature/heat.

Mapping can help develop the best tracking arrangements.

Test Equipment 1. KSON THS-B4T-150 Chamber.

Quantity Tested Minimum 1 Set

1. Stress CPU: PassMark Burn-in Test Software Ver 9.0
Test Software 2. Stress GPU: AIDA64 extreme590
3. LAN Speed Test: iPerf3
1. Thermal pre-scan measurement:
Temperature: -20°C~60°C
Humidity: 85%RH (Temperature above 25C)
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.

Test Procedure 2-3. Open the hot cell and power up the EUT, enter the Windows 10 Pro
environment 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.

Environment defines for 53 hours.

Temp.
(=c) —testing period

R .-

i ;
Test Diagram of Curves bl — T T =
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2-2. Test Rresult <Test Item>

2-2-1. TEMPERATURE CYCLE

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

Test Temperature Test Result

-20°C

0°C

25°C/85%RH

40°C/85%RH

50°C/85%RH

60°C / 85%RH
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2-2-2. 1/0 FUNCTION

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

Item Test Criteria Result

X1Port - LAN Connection 1G/2.5G/10G/100G SWITCH HUB transfer data

(2.5Gbps) test, it can work normally.
X2 Port - LAN Connection 1G/2.5G/10G/100G SWITCH HUB transfer data
(2.5Gbps) test, it can work normally.

X3 Port - CANBus

(COM 5) Connect to the test computer to exchange messages.

X3 Port - CANBus

(COM 6) Connect to the test computer to exchange messages.

X4 Port - RS485

(COM 3) Connect to the test computer to exchange messages.

X4 Port - RS485

(COM 4) Connect to the test computer to exchange messages.

X4 Port - RS485

Connect to the test computer to exchange messages.
(com7)

X4 Port - RS485

Connect to the test computer to exchange messages.
(com 8)

Connect a PassMark USB 3.0 Loopback Plugs for testing, it

X8 Port - USB3.0
can work normally.

Connect a PassMark USB 3.0 Loopback Plugs for testing, it

X9 Port - USB3.0
can work normally.

X10 Port - Mini DP | Check work well. (Max Resolution: 4K at 3840 x 2160)
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2-2-3. LOW-TEMPERATURE & BOOT-UP
#Power supply under -20°C and ensure that the system boot up properly

Ambient Temp. Test Result ‘

-20°C PASS

Temp | EUT
("C)4 ~ Poweroff

EUT
Poweron

25 |
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3. TESTPHOTOIN LAB

- Chamber in -20°C

| R B 1B R o I S AR
'

: RUNNING (0 Errors)
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- Chamber in 0°C
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- Chamber in 25°C / 85%RH
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- Chamber in 40°C / 85%RH
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- Chamber in 50°C / 85%RH
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- Chamber in 60°C / 85%RH

13



Outgoing Quality Inspection
IV320-RH-KD

4. THERMAL TEST RESULT(-20°C ~ +60°C)

CPU & GPU Temperature and Frequency

Temperature i o 25°C 40°C 50°C 60°C
Frequancy 85%RH 85%RH 85%RH 85%RH
CPU P-Cores Max Temperature ( Unit: °C) 13.0 35.0 60.0 73.0 85.0 96.0
CPU E-Cores Max Temperature ( Unit: °C) 15.0 36.0 62.0 75.0 84.0 96.0
CPU P-Cores Frequency (Unit: GHz) 3.09 2.89 2.69 259 249 249
CPU E-CoresFrequency (Unit: GHz) 239 2.20 2.10 2.10 1.95 1.89
GPU Temperature ( Unit: °C) 8.4 29.7 55.4 69.2 79.8 88.7
GPU Hot Spot Temperature { Unit: °C) 19.6 40.7 66.8 80.3 90.9 99.7
GPU Frequency (Unit: MHz) 1567 1522 1470 1417 1365 1230

CPU Temperature ( Unit: C)

1000980
92.0 920

CPU TEMPWRATURE

25C 40°C 50°C

85% RH 85% RH 85% RH 85% RH
AMBIENT TEMPERATURE
® CPU P-Cores Max Temperature ( Unit: C) ® CPU E-Cores Max Temperature ( Unit: ‘C)

CPU Frequency (Unit: GHz)
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GPU FREQUENCY

GPU Temperature ( Unit: C)

99.5
e —_—

86.5 I

77.3 78.4 .
—
62.8 =
51.8
- 4
36.3

0C 25C 40C 50C 60C

85% RH 85% RH 85% RH 85% RH
AMBIENT TEMPERATURE

® GPU Temperature ( Unit: ‘C) ® GPU Hot Spot Temperature ( Unit: C)

GPU Frequency (Unit: MHz)

25C 40°C 50C 60°C
85% RH 85% RH 85% RH 85% RH
AMBIENT TEMPERATURE
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5. /OFUNCTION TEST
5-1. USB 3.0

& PassMark(TM) USB3Test .4

PASSMARK’

SOFTWARE

Device [PMU332Q2CX (SuperSpeed SGbjs) v| | | Loopback

Connection Type |SuperSpeed 5Gb/s =l

k|
Duration I 360 Minutes
Start
Configure Flash LEDs
Clear Serial Save Log
Reset Al Help
" R/W
j About Exit
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5-2. USB 3.0

& PassMark(TM) USB3Test

Test mode -

Device [PMU332Q20X (SuperSpeed Scbjs) v| | | ¢ Loopback
(% Benchmark

Connection Type ISLWSDEECI 5Gb/s j

X

PASSMARK’

SOFTWARE

Duration |360  Minutes

Start
Configure Flash LEDs
Clear Serial Save Log
Reset Al Help
About Exit

17
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5-3. LAN (2.5Gbps)

DATA PACKET TEST

LAN SPEED TEST
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5-4. LAN (2.5Gbps)

LAN SPEED TEST

DATA PACKET TEST

19
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5-5. CANBus (COM 5)

“ Fintek CAMBus tool Version 24.01.12.00
About
— CANBus Connect

CANBuS Device COM5 [ +] Baudrate | Filter Setting Log Setting

tervalims) 1000
Discannect stop mclesr |
[T Data Log Off

- Send -
[~ Extended Mode (EFF) [~ RTR Enable
Length (DLC): 8 ID(HEX): 00000526 Data (HEX): 1A2A3B4CSD6E7FE1

Log

Send Log - Send Flow
000000494:07/31 14:11:05 ID{SFF:0x526 Write 8 Bytes: 1A 24 38 4C 5D 6E7F 81 A
000000495:07/31 14:11:06 ID(SFF)-0x526 Write 8 Bytes: 1424 38 4C5D 6E7F 81 Current Flow
000000496:07/31 14:11:06 ID{SFF:0x526 Write 8 Bytes: 1A 2A 38 4C 5D 6E7FB1 !
000000497:07/31 14:11:06 ID{SFF:0x526 Write 8 Bytes: 1A 2A 38 4C5D6E7FB1
000000498:07/31 14:11:06 ID{SFF:0x526 Write 8 Bytes: 1A 2A 38 4C 5D 6E7F 81 Total Flow
000000499:07/31 14:11:07 ID(SFF:0x526 Write 8 Bytes: 1A 2A 38 4C 5D 6E 7F 81 500
000000500:07/31 14:11:07 ID{SFF:0x526 Write 8 Bytas: 1A 2A 38 4C 5D 6E 7F 81

W
Receiveloy —~ Receive Flow
000000494:07/31 14:11:44 ID{SFF)}:0x52E Read 8 Bytes: 1122 334455667788 A
000000495:07/31 14:11:45 ID[SFF1-0x52E Read 8 Bytes: 1122 3344556677 88 Current Flow
000000496:07/31 14:11:45 ID{SFF)-0x52E Read 8 Bytes: 1122 3344556677 88 0
000000497:07/31 14:11:45 ID{SFF}-0x52E Read 8 Bytes: 1122 3344556677 88
000000498:07/31 14:11:46 ID{SFF1-0x52E Read 8 Bytes: 1122 334455667788 Total Fiow
000000499:07/31 14:11:46 ID{SFF1.0x52E Read 8 Bytes: 1122 334455667788 500
000000500:07/31 14:11:47 ID{SFF1.0x52E Read & Bytes: 1122 334455667788

L

ErrorCode [REC |TEC |arblost  [ErrorPass  [overrun  [erwarn  [swoverrun
Count 0 ] L+] ] 0 0 0

20
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5-6. CANBus (COM 6)

4 Fintek CANBus tool Version 24.01.12.00 - X

About
- CANBus Connect

CANBus Device COME |; Baudrate l Filter sﬂnlﬂx Lo‘ Sct{lt‘l;

ntenval(ms) 1000

annec Stop Log Clear |

~Send -

[T Extended Mode (EFF) [~ RTR Enable

Length (DLC): 8 ID (HEX): 0000052E Data (HEX): 1122334455667788

Log

- Send Log

000000494:07/31 14:11:44 ID{SFF):0x52E Write 8 Bytes: 11 22 3344 5566 77 88 A

000000495:07/31 14:11:44 ID{SFF):0x52E Write 8 Bytes: 11 22 3344556677 88 Current Fiow
000000496:07/31 14:11:44 ID{SFF):0x52E Write 8 Bytes: 11 22 3344 556677 88 1
000000497:07/31 14:11:45 ID{SFF1:0x52E Write B Bytes: 11 22 3344 5566 77 88

000000498:07/31 14:11:45 ID{SFF1:0x52E Write B Bytes: 11 22 3344556677 88 Total Flow
000000499:07/31 14:11:45 ID(SFF):0x52E Write B Bytes: 11 2233 44556677 88 500
000000500:07/31 14:11:46 ID[SFF):0x52E Write B Bytes: 11 2233 44556677 88

— Send Flow

Receive Log

000000494:07/31 14:11:06 ID(SFF):0x526 Read 8 Bytes: 1A 2A 3B 4CSD6E7F B1 PS
000000455:07/31 14:11:06 ID{SFF):0x526 Read 8 Bytes: 1A2A 3B 4CSD GE7F 81 Current Flow
000000456:07/31 14:11:07 ID{SFF):0x526 Read 8 Bytes: 1A 2A 3B 4C 5D 6E7F 81 0
000000457:07/31 14:11:07 ID{SFF):0x526 Read 8 Bytes: 1A 24 3B 4C 5D 6E 7F 81

000000498:07/31 14:11:07 ID(SFF):0x526 Read 8 Bytes: 1A 2A 3B 4C 5D 6E 7F B1 Total Flow
D00000499:07/31 14:11:07 ID|SFF):0x526 Read 8 Bytes: 1A2A3B4CSDEET7FB1 S00
D00000S00:07/31 14:11:08 ID(SFF):0x526 Read B Bytes: 1A2A3B4CSDEET7FB1

Receive Flow

ErrorCode [REC [TEC [Arblost  |ErrorPass  [Overrun  [errwarn  [swOverrun
Count Q *] 0 0 Q o 0
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5-7. MINI DISPLAY PORT
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5-8. SERIAL PORT RS485 (COM 3)

! PComm Terminal Emulator - COM3,115200,None,8,1,Dumb Terminal = 0
Profile Edit Port Manager Window Help

4

B[ [2|e s (e S28)w

| |

h) The provisions of this Agreement that require or contemplate performance afte

r the expiration or termination of this Agreement shall be enforceable notwithst
landing such expiration or terminaton.

i) You may not assign, or otherwise transfer by operation of law or otherwise, t
his Agreement or any rights or obligations herein except to the acguirer of your

business in the case f a merger or the sale of all (or substantially all) of yo
ur assets.

j) If any dispute arises under this Agreement, the prevailing party shall be rei
mbursed by the other party for any and all legal fees and costs associated with
the dispute.

k) The headings to the sections of this Agreement are used for convenience only
land shall have no substantive meaning.

1) FinalWire may use your name in any custcmer reference list or in any press re
lease issued by FinalWire regarding the licensing of the Software.

DISCLAIMER OF WARRANTY: The software and documentation provided by FinalWire Ltd
. is provided without warranty. FinalWire gives no guarantee that the Software i
s free frcm defects. The risk therefore lies on you to use the product with the

knowledge that the performance and guality of the software may not be optimal. I

n the ev

SteteOPEN  [#9 [M% [% [ Ready TX1836D  FX4GS1
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5-9. SERIAL PORT RS485 (COM 4)

4

“omm Terminal Emulator - COMA4,115200 Noné 8,1, Dumb Tarminal

Profile Edit Port Manager Window Help

=117

e Lo s ] ”

=

B cOM4115200 None & 1, Dumb Terminal

[e@=]

575060FA13A43358DE31BODCAD46DECOAZ62FB386082DBC59175BCEB052
26EOFSS55BTEB1E0A1IET133ED1228622F4F6FC6394A4BF96B93D07323B7F4BBB1B335058A56134099
33052850F7CCBAGD491BSB3181BBA662CO9694DB0R6SD16E46E3CTELTFOCBB7TA1443494C014B4ADSF

— I37ABSSEEF28CAS0C2B9072F37DBECSESS117C32ET76693620D956619F4B0ASTDBE83F11707CAR4FBEL

FSDES1AOA3BS13F6E432285CB82AA1801003C5BD40A204F60A540932B5DEBTCADLI158A149CAC4BED
3938E720112CT7E89D2eCO95F9129EECBB29520C0C027ABDE4BASS73624497525AB5879F1CDELS1980D
1D8E16D03CCAT720397261CCABED6087525474208FAOB3FE61BTESS0B9824857B18F00D4F0522224E
72B9754DF99E0132F9F04DCD11F694F93124EB5D54AD24418B079DFBETFDADBF3281C42385A2D1A7
9CE87284D7FAB3FAGEDEFARFST70417TAGEAS49CABDADBEESC4920BD15B3CFCO781E4DFT74F1809D3FB
3BEDECBF27BA388CDS0AF21ER2E39296F7376DDB19A6C0ED4R6ER9637TA2A48852DD9004B310E9BEBA
109667959F6E2AAT35FB29974E76410FCOECASBIDEDA6D39065B85BC53C103A4DA34EOSAFET1CBRET
17ATFSFE4ABEGEFTB33D33E4EAFO16ECE2ZESE6BS0A30EBABC3606B6801DE3SFS916FA418FFBF210DDS
DA24758191BD193C62268430736BEAESC6DCFBAZFF4656C972D4299E4CAR4DD12FESS5772397E12886
DAEERBSAS30D7510D30ABATAST70RF160EBBB9FA411236B5SEOAB35D5173537619069539F31ADFESSE
92C4CFEE54FDE0827TB21F84F78EC3EF1057873ATESEF4629E2305203DFAO2ZABSBE3E2AS528B1D6EY
431CCTEF1B87E306CODSEE11A0629D47720F4B6C9F195F55B722B38471C995BD4ES8D4D3545046882
168521946R€82F4B7FEOB0ARLSCO9B437A0E4B2756E3ARASF9E417359EFF459209F0DC1BO2ZFRB75411
8016€77B03D5588FSDDCO31CT79AEBOB8E92F22DASDEC6C4662E6T719EF259A226D781RA43D337ADDF49E
[ED142923A15F2ESAZFERATDS91704020806618B71EBAEE4BSF11D35215C038A046B7B02063ADETE9AD
CB417F6B875EACZ2TEEFF94CTF4RE6FFE3E26F31504597E87044363687CFEGEFBRBF3927ED17B37ADA4A
E9D92299CDY9EF61501B5F68RA39ESC4561C4CS55ECIA99F4E66168B40CE882868FFEDCOETESBL125E2AC98
ABCBD2BEE3EFO7FCF47947B7FCBFF7C9C934113EAT7956B1681F2105C5802197DCEB081A4D123054F
9B4861AEEO00BT72735F28052248986A061CA10AE1LEF7799BESABDS00FE1441C93B6ELIEB5D795934D¢6
1BAUBS562E8€EC1SFE8B452F430C66F13DE4F4ECBOCDIETCE4611EBRD2BC4T77ALS968D75009F27€61BF
084B21C285200843

SleOPEN W (W [E (W Foad, TXO0403  FL711897

L)
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5-10. SERIAL PORT RS485 (COM 7)

o T [ MT T1EION T
!u- mm Terminal Emulator - COMY, 115200, None 8,1, Dumb Termina

Profile Edit Port Manager Window Help

1l 5 e S T )
¥
g COMT. 115200, Mone, &7, Dumb Terminal E@@

= 5+] *530 ] §1L6 ;68 (Q>CBE3D42ABCS2FEEAD4BD06A77D2C0B613073329B3  “] & (L;BD1DEAL
jfj29799E6D3252?CBCBDBB?&3336DA?6F020F923?A447F13BC19

—
e

'PE£263BC258B4ATFE1F7614F04D7
126AC4CEC8TFASS1075DBAD22A764F077¢ &TSP¢9CBBRCBCECBE0FC254FDOS7ABOES642852AA5154
8BDA19C $¥°’"5] $*0(QQ;B65F16D6DF5B7SECTERB4C1FD46BDC2503418F9 “S] aTSMM; 7EB160A1E7
133ED12268622F4F6FC6394A4BF96BS93D883124E85054AD24418B079DFSET7FDADBF3281C42385A2D1
A79C6872 1069539F31ADFESS892C4CFBE54FD88277B21F84F78EC3EF1057873ATESEF4pU*e] E2=5
| E] U**5%S NNE4E6618B40C882868FFEDCOETEB125E2ACY8ABCED22™ 65| QE03EB087BC17D2330DBE
A0239CDBOBDETE67287CTF45] & GassLONME (N>0607R95ABSF48421841DB81ECDF32EEDBSB303EA
D9D0C5688¢Y52281CCE3RBSD06RB107E46127358AFD10FF3C2A0766BF2E64C3 1FCOAEDF16FC98D7037
770B53EC1D947688AB0RR9727432A1557731632139C4A14B665R4BF4C166BF4CE40E247D42786DBE
DEF2D1B2F95 PQCMMEFGFSEZ0AE7302F2DC63A4263BC258B4ATFE1F7614F04D726AC4ACECETFASA10
75D8AD22A764F077383535E] pbBBCBCECBE0FC254FD057AB0ES642852AA51548BDA19C989494A4BE
SEEB2CAS6  ¥*%36 " LiD46BDC25034168F9F1113C04373C371384D4DF43025DDEBCESSCCE5C 4BFY
6B%3D07323B7F4BBA1B339056A56134D09933052850F7CCBA
"0

ufl eBer A¢mu2l J6&T (" (Q>FAAFIT
0417AGEA949CABDADBE] BEC3EF1057873A7ESEF4629E2305203DFA02ABS8E3E2ASS28B1U2868FFS
DCOETEB125E2ACY98ABCED28EE3EFOTFCF47947B7FCEFF7C9C9341] ¢B80BD676672B7CTF451D6D9EC
0C51883963E94212ACA9D0ASFFT] CO¢BSB303EADSDOCS686838AB13FF9904415288D051BB8259675
DI OFF3C2A0766BF2E64C3AC2FE394B582EB9F6FTR18A6173C4D441 A
%
S("N™!0 6s!PLMMOG ! L »380
§52BCTE97746DB19F3758B897BAAT64y ' NCBEDBF2D1B2F95D3B26F19F357C0OFED202C1806FE2311C
GQFFY w

SweOPEN MmN | TXieAmes  RXTEMEE p
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5-11. SERIAL PORT RS485 (COM 8)

! PComm Terminal Emulator - COM&,115200,Mane,8,1,Dumb Terminal = O X
Profile Edit Port Manager Window Help

4 G| &> 328w

"? COME 1 o f Kirrreal| p==m Fr = :F";"'
[w= [P2COB613073329B368B785A1ES514ACF2B2FCBAT5B12607DDA35CABCTAZE41AS6EB960D0B48623A8F3
8B862897F7C605332A978649411FDB2DDBCCS2C439407BD70B372841ED7BAZD34FDFSTAEGOOTDSAAD
7153E9F9C2E32ASFFCDE1AS2903B8A09D3FET7221184E793405A90C623702B4C0R917D9D2FD4CAL1 741
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Outgoing Quality Inspection
IV320-RH-KD

5-12. 3G-SDI (Port 1,3,5,7)
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Outgoing Quality Inspection
IV320-RH-KD
5-13. 3G-SDI (Port 2,4,6,8)
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Outgoing Quality Inspection
IV320-RH-KD

6. COSMETIC INSPECTION

Inspection items

1 Whether there are Scratch mark onthe appearance?

2 Whether the cutting edge is oxidized in appearance?

3 Whether there areimpact scars on the appearance?

4 Whether there is any burr on the exterior?

5 Whether there is a deformation in the appearance?

6 Is there any dirt or glue residue on the outside?

7 Is the baking paint peeling or spilled onthe appearance?

8 Is the version of the nameplate correct and not skewed or warped?

9 Is the serial number version sticker affixed and is the version correct?

10 HDD CAGE/TRAY trial installation and actual configuration to confirm whether thereis interference?
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Outgoing Quality Inspection
IV320-RH-KD

Cosmetic Inspection Photo
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Outgoing Quality Inspection
IV320-RH-KD
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