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PU425A Converter Card

1. Overview

The PU425A adapter provides 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 Z170X 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 : Z170 Chipsets built-in HD Graphics 530
Adapter: PEO405 PCle to SFF-8654 Slimline SAS
CABLE: Amphenol U.2(SFF-8639) to SFF-8454 Slimline SAS Cable
OS: Microsoft Windows 8.1 64bit OS

2.2 Test target: PU425A adapter & Intel 750 U.2(SFF-8639) 400GB SSD

PE0405 Adaoter Mini SAS HD to U.2 Cable PD425A Adapter Intel 750 U.2 SSD

2.3 Install Hardware

Inserts U.2 SSD into PU425A converter’s U.2 female connector. Connect PU425A
converter to PEQ405 adapter(PCl-e 4-lane to Slimline SAS SFF-8654) using U.2 cable,
plugs PE0405 into PCl-e slot of Z170X UD5 TH.

2.4 BIOS & Windows 10 OS environment setup

2.4.1 Install Windows 8.1 64bit OS into Intel 750 U.2 400GB SSD
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2.5 CrystalDiskMark 6.0.0 x64 performance test

¥ Benchmark (Sequential Read & Write / default = 1MB)

251 Show Intel 750 U.2 400GB SSD performance as below: _
= CrystalDiskMark 6.00x64 = © EN

=
BEF 2T FEZZHE( ==RE(H) #==(lLanguage)

|5 v|[1GiB  V|[C: 14% (51/372GiB) V|
Read [MB/s] Write [MB/s]

2.6 __AS SSD Benchmark 2.0 performance test
HBenchmark (Read & Write by MB/s, default block size = 16MB)

2.6.1 Show Intel 750 U.2(SFF-8639) 400GB SSD performance as below:
S oEd

4 AS SSD Benchmark 2.0.6485.19676

File Edit View Tools Language Help
C: NVMe INTEL SSDPEZMW40 v|[16B v|| ]

NVMe INTEL Read: Write:

0135

laNVMe - OK
359424 K- 0K
372.61GB

Seq

4K
4K-64Thrd
Acc.time

Score:
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2.7 ATTO Disk Benchamrk 3.05 performance test
2.7.1 Show Intel 750 U.2 400GB SSD performance as below:

] Untitled - ATTO Disk Benchmark - = HESM |
File View Help

NEEIENEET

Drive: [l = ] ™ Force Write Access LD,'EE‘ 110
4 " 1/0 Comparison
Transfer Size: |512B to |64 MB ‘ 7
I L] I L! | & Overlapped 1/0
Total Length: | 256 MB '] ‘ « Neither
Queue Depth: |4 v
Controlled by:
=
<< Description >>
Test Result
Wiite  w— Read memm Wiite  Read
5128 14592 14392
1KB 17364 31154
2KB 64700 47379
4KB 469213 111885
8KB . 789397 169808
16KB = 951152 265534
32KB 975606 345027
64 KB 1002553 557104
128KB 1000059 898444
256KB 1028459 1370037
512KB o 1057873 1802924
1MB 962080 1983513
2MB 999139 2126221
4MB 991756 2131497
8MB 1001157 2276011
12MB 1054567 2266797
16 ME 1068712 2247381
24 MB 1057084 2228036
2 ME 1051475 2258471
18 MB 1060854 2125656
61 MB 1046652 2258471
500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Transfer Rate - MB / Sec
ATTO ATTO Disk Benchmark v3.05
wiww. attotech.com

|For Help, press F1 2

2.8 AnvilBenchmark V110 _B337

2.8.1 Show Intel 750 U.2 400GB SSD performance as below:
(5} Anvil's Storage Utilities 1.1.0 (2014-January-1) = =

File | Benchmarks ‘ IOmete | System Info ‘ Settings ‘ Testsize 1GB ." ‘ Dive | Be] v ‘ Screenshot | Help

Seq 4MB w 44291 1,771.63
[ otatims|  odot RIS
4K D4 37,330.50 145.82
4016 146,733.87 FERE] | Funead
32K 3,357.38 104.92

128K 0.4378ms 42874 2,284.16 285.52 10,465679465 79

OYTRN dissams| 10240 [REYINT oe2z|

#® [ 0.0185ms | 640.0 54,063.49 [EEER)

4 a4 0.0223ms 179,619.11
b ms

4K0D16 231,973.12 906.14

Run write

GB/013
Drives :
Notes :
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3. Burn In Tests and Results

3.1

3.11

system information as below:

L&) BurnInTest V8.1 Pro (1010)
File Edit Configuration Test QuickTests Help

E-' :ﬂ E x lﬂ /2 |Current configuration v b ! @

System Information | Burn In Results | Event Log | Temperature

System summary

Windows 8.1 Professional Edition build 9600 (64-bit), ()-"h;

1 Intel(R) Core(TM) i5-6500 CPU @ 3.20GHz,

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

General

System Name:
System Model:

Motherboard Manufacturer:

Motherboard Model:
Motherboard Version:

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

MINERVA S —
Z170X-UDS TH

Gigabyte Technology Co., Ltd. T
Z170X-UDS TH-CF

XX
Default string

American Megatrends Inc.
F20b

11/07/2016

Z170X-UDS TH

GenuineIntel Online CPU cornparisan

Intel(R) Core(TM) iS-6500 CPU @ 3.20GHz

Skylake

Family 6, Model SE, Stepping 3

LGA 1151

14nm

1

4

Disabled

MMX SSE SSE2 SSE3 SSSE3 SSE4.1 SSE4.2 DEP PAE Intel6d WMX SMX AES

3192.4 MHz [Turbo: 3591.4MHz]

%32.0 [Turbo: x36.0]

100.0 MHz

Min: %8, Max non turbo: x32 [Ratio: 4C: %36, 3C: %36, 2C: %36, 1C: x36]

4 x 32 KB
4% 32KB
4 x 256 KB
6 MB

o
File Edit Configuration Test

BurnInTest V8.1 Pro (1010)

Quick Tests Help

Ej :’g G x E] A3 | Current configuration v D ! @

Systemn Information | Burn In Results | Event Log = Temperature

Memory

Total Physical Memory:
Available Physical Memory:
Memory devices:

0:

ugy! |:

2:

ugy |—:

Yirtual memory:
Graphics

Intel(R) HD Graphics 530
Chip Type:

DAC Type:

Mermory:

BIOS:

Driver provider:

Driver version:

Driver date:

Monitor 1:

Disk volumes

C: Local Drive, \\?\Wolume{87877712-55d3-11e5-824b-806e6f6e6963},, NTFS, (372.27GB total, 321.62GB free)

Disk drives

16292MB
14633MB

Not populated

8192MB,

Mot populated

8192MB,

Ci\pagefile.sys (allocated base size 2432MB)

Internal i

Intel(R) HD Graphics Family
1024MB

Intel Video BIOS

Intel Corporation

20.19.15.4364

1-6-2016

1920x%1080%32 59Hz (Primary monitor)

|mm.fa: Model: NvMe INTEL SSDPE2MW40 Serial: NfA (Disk: 0, Size: 372.61GB, Volumes: C) l

Optical drives

{ Network

Intel(R) Ethernet Connection (2) 1219-V (MAC: 1C:1B:0D:66:CC:FS)

l Ready

=
‘s,;
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3.1.2 show Disk test mode( 10 ways cycle test)

e BurnInTest V8.1 Pro (1010) = L=

Eait ( fi 10 esf (Juici P
m "j LJ x L‘:] 20 | Current configuration v b E @

Systern Information | Burn In Results | Event Log | Temperature

Memory ~
Total Physical Memory: 16292MB ¢
Available Physical Memory: 14633MB
Memory devices:

o: Not populated

ugH|—: 819218, (5! BurnInTest Preferences [ x |
2: Not populated

upU|: 5192M8, — — .

Virtual memory: C:\pagefile.sys 4 Temp /Battery 6! Soun)d & cPu Sﬂ Printer & Pre-Test

Graphics & Post-Test 8 Video Playback &) Tape

. Serial ports | 4 Parallel ports | 8 2D Graphics | (B 3D Graphics
IntelR)HD Graphics 530 & U8 | @ RAM | @ Plugin | (8 Management | M PCle
Chip Type: Intel(R) HD Gri % Disk P =
DAC Type: iz &7 Disl (&) Optical Disk Logging 8\ Errors | Cm Network
Mermary: 1024MB Disk selection
BIOS: Intel Video BIC

| A lly sel l fi ves at t f
D vt provicer: Intel Corporatit [] Automatically select all fixed drives at the start of testing
Driver version: 20.19.15.4364 Drive Test Mode Threshold File size  SM|
Eg‘f.t’nfalt?: ié%gsfnﬁsnxa' 00: [Physical diskNTFSC:]  Not Testing
Sy . C: [Local drive] Default (Cyciic) NA 100 N
Disk volumes
C: Local Drive, \\?\Volume{87877712-55d3-11e5-¢
< >
Select a drive from the list above
Disk drives T e v
BEERRE: Modlel: NvIMe INTEL SSDPE2MW40 Serial: N Test mode

File size (% of disk) Seek count | 100
Block size KB Pattern S5AAS5AAS5AASSAA
Optical deives Slow drive threshold 0.0 MB/Sec (NA =No threshold warning)
Duty cydle override % (or leave blank to accept default)

SMART options

Network

Bad sector threshold 20
Intel(R) Ethernet Connection (2) 1219-V (MAC: 1C:

EE B}
Ready L |
o BurnInTest V8.1 Pro (1010) e
File Edit on Test QuickTests Help
EJ "‘/’ :, x EJ /w0 | Current configuration v & E @
System Information | Bum In Results | Event Log | Temperature
Results for MINERVA
Test configuration file: LastUsed bitcfg Status:  IDLE
Start time: Fri Sep 14 16:09:23 2018 Stop time: Sat Sep 15 16:09:31 2018 Duration: 024h 00m 08s 0
Test Name Cyde Operations Errors  Last Error Description
&PDisk (C:) 9407  79.858 Trilion o No errors
4§ Temperature - - 0 Mo errors
BurnInTest test result u

OK

[T] view errors by categories

Ready
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4. Summary

4.1 U.2SSDis PCl-e Gen 3/ 4 Lanes Interface, I/O speed, max. to 4Gbps.
4.2 PU425A adapter I/O performance is based on U.2 NVMe PCl-e Gen 3 / 4 Lanes SSD.
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