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PU424A Converter Card

1. Overview

PU424A adapter, providing M.2 M-key connector can be M.2 NVMe SSD converted into U.3 or
Gen-Z, PCl-e Gen 3 / 4 Lanes interface..

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, 16GB(8GB DIMM*2)
ATX Power : COOLER MASTER V750, 750W ATX, 12V V2.2 Power Supply
Graphic : Z170 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
0S: Microsoft Windows 10 64bit OS

2.2 Test target: PU424A adapter & Sumsung SM961 512GB NVMe SSD

PE0404 Adapter U.2 to Mini SAS HD Cable PU424A Adapter Samsung SM961 SSD

2.3 Install Hardware
Inserts M.2 NVMe SSD into PU424A adapter converter’s M.2 M-key connector, and then
with coppers, and screws to fix SSDs. (Please refer to the Installation Notes). Connects
PU424A converter to PE0404 adapter(PCl-e 4-lane to Mini SAS HD SFF-8643) using
SFF-8643 to U.3(SFF-8639) cable and Plugs PE0404 into PCl-e slot of Z170X UD5 TH MB.

2.4 BIOS & Windows 10 OS environment setu

2.4.1 Install Windows 10 64bit OS into SM961 512GB NVMe SSD
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PU424A Converter Card

2.5 CrystalDiskMark 6.0 x64 performance test

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

2.5.1 Shows Samsung SM961 M.2/512GB performance as below:
= CrystalDiskMark 6.0.0 x64 — bt
BEFR =ZEO ®BEEXEM FEH) ==ilanguage)
Is v||1GiB  wv||C: 7% (35/476GiB) v|

Write [MB/s]

-

& 3354.01702.0

x 1340.11344.2
& 668.0 571.0

&% 48.14 229.8

2.6 __AS SSD Benchmark 2.0 performance test
#Benchmark (Read & Write by MB/s, default block size = 16MB)
2.6.1 Show Samsung SM961 M.2/512GB performance as below:

LA AS SSD Benchmark 2.0.6485.18676 - >
File Edit Wiew Tools Language Help

C: N¥Me BAMEUNG MZVEWS12 ~| |[1GEB |

NVMe SAMSUNG Read: Write:

CXAT

secnvme - OK

513024 K - OK

476.94 GB

Seq 2304.04 MB/s  1623.57 MBls.
aK | 38.96MB/s  169.03 MBJs
4K-64Thrd (126020 MBJs. (1223.99 MBJs.
Acc.time - 0.025ms  0022ms
e

Start Ahort
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PU424A Converter Card

2.7 ATTO Disk Benchamrk 3.05 performance test
2.7.1 Show Samsung SM961 M.2/512GB performance as below:

B Untitled - ATTO Disk Benchmark - O *

File View Help
D|=(E| SR+ 2|
Drive: [-e] - I~ Force Wiite Access ¥ Ditect 120

Transfer Size: |512 B LI to |54 ME LI : ID/D Lliompa;ilsjg
* Overlappe:

Total Length: |258 ME 'l  Neither
Lueue Depth: |4 VI

Contralled by

=l

<< Description >

Test Result
rite  m— Fead Write Read

55236 G046
109586 120868
220742 241774
442506 483074
872282 943438

1633280 1840107
1553887 2515795
1671968 2887627
1689372 3304573
1684306 3436533
1683308 3330233
1685826 3455103
1683303 3446573
1634010 3455103
1683308 3423642
1632073 3417581
1673633 3412871
1675630 3343223
1685826 3305855
1685865 3230446
1681764 3265633

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Transfer Rate - MB / Sec

ATTO Disk Benchmark +3.05
ATTO wiww. attatech. com

2.8 AnvilBenchmark V110 _B337
2.8.1 Show Samsung SM961 M.2/512GB performance as below:

@ Anvil's Storage Utilities 1.1.0 (2014-January-1)

B a0

ST 16172ms| 20480 s18.36 [JIEEEE)

[ odosoms|  dsis[NERYVAN oo
wos IECCI M 49,1502 [REED
16022956 [ "
50153
128K mm 860.22 107.53 m

SR 2sosoms| 0240 [ENETET) 50750
*® [ 0.0223ms]|

m 44,861.88 175.24 E—
P 0.0243ms | (YT 164,355.03 642.01
COEE 0.0542ms|  640.0 ERPLIXYEXT 1,154.86

Drives :
Notes :

File | Benchmarks | Ometer | System Info | Settings ‘ Testsize 1GB |v ‘ Drive | Screenshot‘ Help

O pad

12,236.33

12,236.33
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PU424A Converter Card

3. Burn In Tests and Results

3.1
3.11

BurninTest v8.1 Pro for Samsung SM961 M.2/512GB SSD
system information as below:

& BurninTest V8.1 Pro (1010)

File Edit Configuration Test

System summary

16GB RAM,
Intel(R) HD Graphics 530,
477GB HDD,

General

System Name:

System Model:
Motherboard Manufacturer:
Motherboard Model:
Motherboard Version:
Motherboard Serial Number:
BIOS Manufacturer:

Quick Tests Help

EJ \', B x lj 23 |Current configuration v| b ! @

System Information  Burn In Results Event Log  Temperature

Windows 10 Enterprise Edition build 10240 (64-bit),
13 Intel(R) Core(TM) iS-6500 CPU @ 3.20GHz,

DESKTOP-KUCU2U1
Z170X-UDS TH

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

XX

Default string

American Megatrends Inc.

BIOS Version: F20b
BIOS Release Date: 11/07/2016
BIOS Serial Number: Z170%-UDS TH
CPU
CPU manufacturer: Genuinelntel Online CPU comparison
CPU Type: Intel(R) Core(TM) iS-6500 CPU @ 3.20GHz
Codename: Skylake
CPUID: Family 6, Model SE, Stepping 3
Socket: LGA 1151
Lithography: 14nm
Physical CPU's: 1
Cores per CPU: 4
Hyperthreading: Disabled

CPU features: MMX SSE SSE2 SSE3 SSSE3 SSE4.1 SSE4.2 DEP PAE Intel64 WMX SMX AES
Clock frequencies:
Measured CPU speed:
Multiplier:
Base Clock:
Multiplier range:
Cache per CPU package:

3192.5 MHz [Turbo: 3591.5MHz]

%32.0 [Turbo: x36.0]

100.0 MHz

Min: ¥8, Max non turbo: %32 [Ratio: 4C: x36, 3C: %36, 2C: x36, 1C: x36]

L1 Instruction Cache: 4x32KB

L1 Data Cache: 4x32KB

L2 Cache: 4 % 256 KB

L3 Cache: 6 MB
Ready

CORE

i
\ |
|

inside

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

B 00X Qo e |5 8O

System Information  Burn In Results  Event Log  Temperature

Memory

Total Physical Memory: 16292MB

Available Physical Memory: 15049MB

Memory devices:

0: Not populated

u g 8192MB,

2: Not populated

u R 8192MB,

Virtual memory: C:\pagefie.sys (allocated base size 2432MB)
Graphics

Intel(R) HD Graphics 530

Chip Type: Intel(R) HD Graphics Family

DAC Type: Internal

Memary: 1024MB

BIOS: Intel Video BIOS

Intel Corporation

20.19.15.4364

1-6-2016

1920x%1080%32 S9Hz (Primary monitor)

Driver provider:
Driver version:
Driver date:
Monitor 1:

Disk volumes
C: Local Drive, Y\?\Volume{39605e96-0000-0000-0000-501f00000000},, NTFS, (476.45GB total, 441.60GE free)

Disk drives
I TEEERIE: Model: NVMe SAMSUNG MZVKWS12 Serial: NfA (Disk: 0, Size: 476.94GB, Volumes: C) I

Optical drives

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

Ready
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PU424A Converter Card

3.1.2 show Disk test mode( 10 ways cycle test)

&3 Burnin P - O X
File Edit Configuration Test QuickTests Help
E] 'jg’ G x [“] =Y |Current configuration D . 0
System Infarmation  Burn In Results Event Log  Temperature
Memory f 774
! ) S
Total Physical Memory: 16292MB / ,” .
Available Physical Memory: 15041MB / /
Memory devices: 3
o: Mot populated S 7
u 5 8192MB,
5 ot e 5} BumninTest Preferences X
u 3 8192MB, =
Virtual memory: SiEErinaE il Temp/Battery W Sound & CPU  [EF Printer 4 Pre-Test
araphics 4f Post-Test & Video Playback & Tape
7 % Serial ports 4 Parallel ports B 2D Graphics  (J 3D Graphics
é’;\t;[?;ge'-"n Graphics 530 Intel(R) HD Grag ‘ UsB 0 RAM & Plug-in @ Management :- PCle
DAC Type: Internal & Disk () Optical Disk logging /& Emors  Pm Network
Mernary: 1024MB Disk selection
BIOS: Intel Wideo BIO
Automatically select all fixed di it the start of testi
Dwiver provider: Intel Corporatior [ Automaticaly select o fed drives at the start of testing
Driver version; 20.19,15.4354 Drive Test Mode Threshald  File size  5M
;""Et’ dalt?’ 1'962'5011;?% b, 00: [hysical disk NTFS C:] Nt Testing
OIS et C: [Local drive] Defait (Cydic) NA 100 N
Disk volumes
C: Local Drive, \42\Wolume{39605296-0000-0000-0f
< >
: . Edit details for drive: C: [Local drive]
Disk drives Test this drive
ekt Model: NYMe SAMSUNG MZWVKWS12 Serial: Test mode | Default (Cydic) ~
Fie size (% of disk) Seek count
Block size ~ KB
Optical dri
plical drives Slow drive threshold MB/Sec (NA = No threshold warning)
Duty cycle override |:| % {or leave blank to accept default)
SMART options
Run self test and log SMART errors [
Network Log bad sector increase Bad sector threshold |20
Intel{R) Ethernet Connection (2) 1219-V (MAC: 1C:1
= am
Ready

3.1.3 show 24-hour Burn-in test PASSED

& BuminTest VE.1 Pro (1010 - 0o x

File Edit Configuration Test QuickTests Help

X AwE Yl Y 1)

System Information Burn In Results  Event Log  Temperature

Results for DESKTOP-KUCU2UL

Test configuration file:  LastUsed.bitcfg Status:  IDLE
— =
I Start time: Fri Sep 21 18:53:358 2018 Stop time: Sat Sep 22 18:53:46 2018 Duration:  024h 00rm 0Fs I ﬁ

Test Name Cyde Operations Errors  Last Error Description

EFDisk (C) 10186 110 Trilion [u] MO errors
|§ Temperature - - a Mo errars

BurninTest test result x

[ view errors by categories

Ready
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4. Summary

4.1 M.2 NVMe SSD is PCl-e Gen 3 / 4 Lanes Interface, I/0O speed, max. to 32Gbps.
4.2  PU424A adapter I/O performance is based on M.2 NVMe PCl-e Gen 3 / 4 Lanes SSD.
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