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PU409G Converter Card

1. Overview

The PU409G Adapters provide a very simple mean for controlling and switching the PCI Express
lanes in the connection to a U.2 SSD. It is possible to isolate & test specific lanes in order to
isolate performance issues quickly and easily.

2. Tools and Results of Performance Measurement

2.1 Test Platform
M/B : GIGABYTE 2170X UD5 TH
CPU: Intel i5-6500, 3.2GHz/ 6M Cache/ LGA1150
Memory : Kingston KVR21N15D8/8, DDR4-2133MHz, 16G(8GB DIMM*2)
ATX Power : COOLER MASTER G750M, 750W ATX, 12V V2.2 Power Supply
Graphic : 7170 Chipsets built-in HD Graphics 530
Adapter: PE0404 PCle to SFF-8643 Mini SAS HD Cable
CABLE: Amphenol U.2(SFF-8639) to SFF-8463 Mini SAS HD Cable
OS: Microsoft Windows 10 64bit OS

2.2 Test target: PU409G adapter & Intel 750 U.2(SFF-8639) 400GB SSD

2.3 Install Hardware

Insert U.2 SSD into PU409G converter’s U.2 female connector. Connect PU409G
converter to PE0404 adapter(PCl-e 4-lane to Mini SAS HD SFF-86437) using U.2 cable,
plugs PE0404 into PCl-e slot of Z170X UD5 TH.

2.4 BIOS & Windows 10 OS environment setup
2.4.1 Install Windows 10 64bit OS into Intel 750 U.2 400GB SSD
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PU409G Converter Card

2.5 CrystalDiskMark 5.2.1 x64 performance test
¥ Benchmark (Sequential Read & Write / default = 1MB)
2.5.1 Show Intel 750 U.2 400GB SSD performance as below:

S CrystalDiskiark 5.2.1 x64 (UWF) — >
BEFR =EG ®EZEM F=BEH Z==ilanguage)

s v|[1GB  v||c:10% (36/372GiB) V|
Read [MB/s] Write [MB/s]

& 2314 999.5
< 658.5 583.2
s« 1394 984.7
W' 41.13 13051

2.6 __AS SSD Benchmark 1.9 performance test
¥ Benchmark (Read & Write by MB/s, default block size = 16MB)
2.6.1 Show Intel 750 U.2(SFF-8639) 400GB SSD performance as below:

A4 A5 55D Benchmark 1.9.5886.35387 - >

File Edit View Tools Language Help
|C: NVMe INTEL SSDPEZM A0 v|[16B  v||

NVMe INTEL Read: Write:
|7

laNVMe - OK
513024 K- OK
37261 GB

Seq

4K
4K-64Thrd
Acc.time

Score:
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PU409G Converter Card

2.7 ATTO Disk Benchamrk 2.47 performance test

(B3 Untitled - ATTO Disk Benchmark - O *

File Wiew Help

D[@|&| SR+ 2|
Drive: I[-c-] vl [ Force Wiite Access V¥ Ditect 1/0

. 10 Comparizon
Transfer Size: |t ~| KB =
ransfer Size: | 05 | to 81320 | O Pl

Tatal Length: |255MB vl " Neither
Queue Depth: |4 vl

Controlled by:
=
<« Description »»
Test Result
Tibe  m— Fead wirite Read
05 14044 22288
1.0 16838 41954
20 E7284 E7EZ2S
40 441865 120776
an - 740442 163304
16.0 898840 264220
320 959303 354738
E4.0 ™ 988676 BHE4E3
128.0 ™ 982943 821641
256.0 - 985353 1404202
5120 986895 1842204
1024.0 934205 2142128
2048.0 936E6E6 2281701
4096.0 999139 2285946
a192.0 1005247 2133106
0 423 853 1283 1717 2147 2576 3006 3435 3865 4294
Transfer Rate - MB # Sec

For Help, press F1 /A
2.8 AnvilBenchmark_V110_B337
2.8.1 Show Intel 750 U.2 400GB SSD performance as below:
€ Anvil's Storage Utilities 1.1.0 (2014-January-1) = O *
File | Benchmarks | Ometer | System Info | Settings | Test size [1GE |v | Drive |IEIC: il v” Screenshot | Help

M re2

OVl 21973ms|  2,048.0) 455.11
623023 [EEE)

4 0D4 37,604.83 146.89

CCTMN oo7ims| 72065 [RTOVERPY ez JEREE

3K 3,363.57 105.11

EE3  04342ms|  4,323.4 R EIEET] 287.92 m 103z

0,308.82
i
Seq 4MB 4.3945ms |  1,024.0] 227.56 910.22
T 0.0190ms ' SC 20542

n 52587.16
4K 0D4 176,465.90 689.32
TG 00717ms|  640.0 EPPERIEY-D 872.18

Drives :
Notes :
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PU409G Converter Card

3. Burn In Tests and Results

3.1

BurninTest v8.1 Pro for Intel 750 U.2(SFF-8639) 400GB SSD
system information as below:

3.11

2 BurninTest V8.1 Pro (1010)

File Edit Configuration Test

Quick Tests  Help

E90X 0w oo <8O

System Information  Burn In Restlts EventLog  Temperature

System summary

Windows 10 Enterprise Edition build 10240 (64-bit ),
1 x Intel{R) Core{TM} i5-A500 CPU @ 3.20GHz,

16GE RAM,
Intel(R) HD Graphics 530,
373GE HOD,

General

System Name:
System Model:

Motherboard Manufacturer:

Motherboard Model:
Motherboard Yersion:

Motherboard Serial Number:

BIOS Manufacturer:
BIOS Version:

BIOS Release Date:
BIOS Serial Number:

cPU

CPU manufacturer:

CPU Type:

Codename:

CPUID:

Socket:

Lithography:

Physical CPU's:

Cores per CPU:

Hyperthreading:

CPU features:

Clock frequencies:
Measured CPU speed:
Multiplier:
Base Clock:

Multiplier range:

Cache per CPU package:
L1 Instruction Cache:
L1 Data Cache:

L2 Cache:
L3 Cache:

Ready

DESKTOP-DAC3VPO
Z170¥-UDS TH

Gigabyte Technology Co., Ltd.
Z170%-UDS TH-CF

X

Default string

American Megatrends Inc.
F20b

11/07f2018

Z170%-UDS TH

Genuinelntel Online CPU comparison

Intal(R) Core(TM) 15-6500 CPU @ 3.20GHz

Skylake

Family &, Model SE, Stepping 3
LGA 1151

1dnm

1

4

Disabled

MM SSE SSE2 SSE3 SSSE3 S5E4.1 S5E4.2 DEP PAE Intels4 WX SMX AES

3192.2 MHz [Turbo: 3591.2MHz]
%320 [Turbo: x26.0]
100.0 MHz

Min: %8, Max non turbo: %22 [Ratio: 4C: %36, 3C: %36, 20 x36, 1C: ¥36]

4x32KE
4x32KE
4 x 296 KB
6 MB

¥2 BurninTest V8.1 Pro (1010)

File Edit Configuration Test

Quick Tests Help

B50%R 0o oo | > 8O

Systemn Information  Burn In Results  Event Log  Temperature

Memory

Total Physical Memory:
Available Physical Memory:
Memory devices:

0:

u

2:

u :
Yirtual memory:

Graphics

Intel(R) HD Graphics 530
Chip Type:

DAC Type:

Memory:

BIOS:

Driver provider:

Driver version:

Driver date:

Monitor 1:

Disk volumes

C: Local Drive, \\?\Valume{27caSc94-0000-0000-0000-501f00000000}, NTFS, (372.12GB total, 336.42GB free)

Disk drives

16295MB
14874MB

Mot populated
8192MB,
Mot populated
8192MB,

Ci\pagefie.sys (alocated base size 2432MB)

Intel(R) HD Graphics Family

Internal

1024MB

Intel Video BIOS

Intel Corporation

20.19.15.4364

1-6-2016

1920x1080%32 59Hz (Primary ronitor)

|mma: Model: NvMe INTEL SSDPE2MVW40 Serial: Nfa (Disk: 0, Size: 372.61GB, Volumes: CJI

Optical drives

Network

Intel{R) Ethernet Connection {2) 1219-v {MAC: 1C;1B:0D:66:CC:FS)

Ready
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PU409G Converter Card

3.1.2

3.1.3

show Disk test mode( 10 ways cycle test)

L E]

t i Test @ Te:
20 R [ o e | WO

System Information  Burn In Results Event Log  Temperature

Memory ~
Total Physical Memory: 16295MEB
Available Physical Memory: 14874ME
Memory devices:
0: Mot populated
u 8 B8152MB, {0k BurnlnTest Preferences *
2: Mot populated
u i 8192MB, d Temp/Battery @ Sound & CPU [ Printer 4§ Pre-Test

Virtual memory: C\pagefiz.sys (

& Post-Test & Video Playback &3 Tape

Graphics % Serialports | 4 Parallel ports M 2D Graphics  ( 3D Graphics
IgteI(R) HD Graphics 530 - & uss & rRam W Plug-in {8 Management = pCie
Chip Type: Intel(R) HD Graj &P Disk @ = ;

B Ty — =4 (2) Optical Disk [ Logging /2, Emors T Network
Mermnoty: 1024ME Disk selection

BIOS: Intel ideo BIO: [ automatically select all fixed drives at the start of testing

Driver provider: Intel Corporatiol

Driver version: 20,19.15.4354 Drive Test Mode Threshold  File size  SM
Dr\vgr’ date: 1-6-2016 00: [Physical disk MTFS C:] Mot Testing

Monitor 1; 1920x1080x32 C: [Local drive] Default (Cydic) NA 1.00 N

Disk volumes
i Local Drive, WAyWolurned 27ca5094-0000-0000-00

< >

Edit details for driv
Test this driv

C: [Local drive]

Disk drives
FHERE: Model: NvMe INTEL SSDPE2MWA0 Serial: I

Testmode | Default (Cydic) ~

File size (% of disk)

Block size (4096 | KB

Slaw drive threshold MB/Sec (NA = Mo threshald warning)
Outy cycle override || % (or leave blank to accept defaul)
SMART options

Seek count

Optical drives

Network
Intel{R) Ethernet Connection (27 [219-V (MAC: 1C:1

Ready

show 24-hour Burn-in test PASSED

e Edit Configuration T Quick
=5[] 8 [ & [crent configraton | [ 8 @
System Information  Burn In Results Event Log  Temperature

Results for DESKTOP-DAC3VYPO
LastUsed.bitcfg Status:  IDLE

17:40:30 2017 024h 00m D7s| 0

Test configuration file:
—
Start ti Fri Nov 2:

Test Name Cyde Operations Errors  Last Error Description
&P Dil 9536 81.034 Trilion o No errors
4 Temperature - - 0 Mo errors

BurninTest test result X

I:‘ View errors by categories

Ready
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PU409G Converter Card

4. Summary

4.1 U.2SSDis PCl-e Gen 3/ 4 Lanes Interface, I/O speed, max. to 4Gbps.
4.2  PU409G adapter I/O performance is based on U.2 NVMe PCl-e Gen 3 / 4 Lanes SSD.
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