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PU422F Converter Card

1. Overview

PU422F 2.5” Drive Enclosure, providing M.2 M-key connector can be M.2 NVMe SSD converted
into U.2 NVMe, 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 : 7170 Chipsets built-in HD Graphics 530
Adapter: PEO404 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: PU422F adapter & Sasung SM961 512GB NVMe SSD

PU422F Adapter Samsung SM961 512G M.2 SSD

2.3 Install Hardware
Inserts M.2 NVMe SSD into PU422F 2.5” Drive Enclosure converter’s M.2 M-key
connector, and then with coppers, and screws to fix SSDs. (Please refer to the Installation
Notes). Connects PU422F converter to PE0404 adapter(PCl-e 4-lane to Mini SAS HD
SFF-8643) using U.2 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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PU422F Converter Card

2.5 CrystalDiskMark 5.2.1 x64 performance test
¥ Benchmark (Sequential Read & Write / default = 1MB)
251 Shows Samsung SM961 M.2/512GB performance as below:

= CrystalDiskMark 6.0.0 x64 - X
BEFR #EES HEZEM ®|EBH E=(language)

EIS v|[1GB  v||C: 7% (34/476GiB) v
Read [MB/s] Write [MB/s]
3338.21798.6
1340.7 1051.1

670.1 581.7
54.75 229.1

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:

A4 AS 55D Benchmark 2.0.6485.19676 — x

File Edit View Tools Language Help
C: NV Me SAMEUNG MEVEWS12 v |[1IGB ~ |

NVMe SAMSUNG Read: Write:
CXA7
secnvme - OK
513024 K - OK
476.04 GB

Seq

4K
4K-64Thrd
Acc.time

Score:

i
i

Btart Abort
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2.7 ATTO Disk Benchamrk 2.47 performance test
2.7.1 Show Samsung SM961 M.2/512GB performance as below:

E Untitled - ATTO Disk Benchmark — O X
File View Help

D|=(E| S/ 2%

Dirive: [e] «| [ Force 'Wiits Access ¥ Direct 140

Transfer Size: |512 E LI ta |54 WE j :: |Da"D %Dmpadlii?g
* Owverlappe

Total Length: | 256 MB VI  Neither
Hueue Depth: Id vl

Controlled by:

=

<< Description »»

Test Result
frite  m— Fead write: Fead

55680  GO41E
11652 120612
226330 240750
448733 432050
884703 949438

1600847 1820131
1534263 2741638
1626936 2320231
1647320 3286761
1B51378 3445025
1644825 3371972
1640803 3433083
1644825 3446578
1640803 3438089
1632813 3414017
1632377 3400757
1636801 3414017
1636338 3332771
1632813 3322220
1642025 3355443
1663634 3265635

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

ATTO Digk Benchmark +3.05
ATTU v attotech 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) O X

File | Benchmarks ‘ Ometer | System Info | Settings | Testsize | 1GB [~ | Drive | Screensh0t| Help

16172ms|  2,048.0] 618.36 247343

[ oaosams| 4634 [NNOVCIE o708
4873041 (IR
4K OD1E 160,374.57 626.46 QIGIGYEET
404400 [RELED)
3 11763ms|  1595.6| 850.15 106.27 m 12,117.:89

12,117.89
=TT zsezsns| ) 10260 [EEETRTiseoss

4 | 0.0224ms |
m 44,721.96 174.70 —
4K 04 160,954.49 628.73

4KQ016 292,353.38 1,142.01

NVMe SAMSUNG MZVKW512 512GB /0K
44
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3. Burn In Tests and Results

3.1

system information as below:

3.11

¥ BurninTest V8.1 Pro (1010)
File Edit Configuration Test

System summary

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

General

System Name:
System Model:

Motherboard Model:
Motherboard Version:

BIDS Manufacturer:
BIDS Yersion:

BIDS 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

Motherboard Manufacturer:

Motherboard Serial Number:

Quick Tests Help

B0 R0 o amamm | 8O

Systemn Information  Burn In Results  Event Log  Temperature

wWindowes 10 Enterprise: Edition build 10240 (64-hit),
1 % InteliR) Core(TH) i5-6500 CPU @ 3.20GHz,

DESKTOP-KUCL2U1
Z170x-UDS TH

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

HX

Default string

American Megatrends Inc,
F20b

11/07/2016

Z170X-UDS TH

Genuinelntel Onling CPL comparison

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

Skylake

Family &, Model SE, Stepping 3

LG4 1151

1d4nm

1

4

Disabled

MM SSE SSE2 SSE3 S55E3 S5E4.1 55E4.2 DEP PAE Intel6d WX SMY AES

3192.3 MHz [Turbo: 3591.4MHz]

%32.0 [Turba: %36.0]

100.0 MHz

Min: %8, Max non turbo: x32 [Ratio: 4C; x36, 3C: x36, 2C; %36, 10 x36]

4% 32 KB
4 x 32 KB
4 x 256 KB
& MB

Y o

¥ BurninTest V8.1 Pro (1010)
File Edit Configuration Test

Memory

Total Physical Memory:
Available Physical Memory:
Memory devices:

0:

u

2:

u 8
Virtual memory:

Graphics

Intel(R) HD Graphics 530
Chip Type:

DAC Type:

Mernory:

BIOS:

Driver provider:

Driver version:

Driver date:

Moritor 1:

Disk volumes

Disk drives

Quick Tests Help

B0 %0 o e | 8O

Systern Information  Burn In Results  Event Log  Temperature

16292MB
14984MB

Mot populated

8192ME,

Mot populated

B192MB,

Chpagefie.sys (alocated hase size 2432MB)

Intel(R) HD Graphics Family

Internal

1024ME

Intel video BIOS

Intel Corporation

20,19.15,4364

1-5-2016

1920%1080%32 59Hz (Primary monitor)

C: Local Drive, 112\ Wolumne{32605e35-0000-0000-0000-501f00000000}, NTFS, (476.45GE total, 441.92GB free)

I BEEEE: Model: MiMe SAMSUNG MZWVICWS12 Serial: NfA (Disk: O, Size: 476.94GE, Yolumes: C)I

Optical drives

Network

Ready

Intel(R) Ethernet Connection (2) 1219-V (MAC: 1C:1B:00:66:CC:FS)
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PU422F Converter Card

3.1.2 show Disk test mode( 10 ways cycle test)

& Bumin 8.1 Pro (1010 - m| b
file Edit Configuration Test QuickTests Help

250X QS ]8O

Systern Information  Burn In Results Event Log  Temperature

Memory
Total Physical Memory: 16292MB
Available Physical Memory: 149841MB
Memory devices:
0: Not populated & 77
g: : ﬁ;?zpl\ggu\ated {5} BurninTest Preferences x
u 5 2192ME, “»
virtual mesnory? Ciipageficsys (| Temp/Battery & sound & CPU P Printer  of PreTest
Graphics @ Post-Test @ Video Playback & Tape
7 % Serial ports % Parallel ports 2D Graphics (% 3D Graphics
I (DG DEETED ED & uss & RAM G Plugin (3 Management M PCle
Chip Type: Intel{R) HD Grag B .
DAC Type: Internal &P Disk () Optical Disk logging /& Emors P Network
Mernary: 1024MB Disk selection
BIOS: Intel Viden BIOS
Automatically select all fixed di t the start of testi
Driver provider: Intel Corporation [ utomatealy sefect ol fixed drives at the start of testing
Criver version: 20.18.15.4364 Drive Test Mode Threshold  File size SV
I\.alrn“ﬁtrn?altel 1-96553110580362 00: [Physical disk NTFS C:] Mot Testing
f C: [Local drive] Default (Cydic) NA 1.00 N
Disk volumes
C: Local Drive, \\"\Wolume{39605296-0000-0000-00
< >

Edit details for drive: C: [Local drive]
Test this drive
TR Model: MyMe SAMSUNG MZVKWS12 Serial: Testmode | Default (Cydiic) bt

(% of disk) Seek count

Block size |40958 ~ KB

Slow drive threshold MBfSec (NA = No threshold waming)

Duty cyde override l:l % (or leave blank to accept default)
SMART options
Run self test and log SMART errors []

Network Log bad sector increase Ead sector threshold | 20

Intel(R) Ethernet Connection (2) 1219-v (MAC: 1C:1

2a | wm
Ready

Disk drives

File size

Optical drives

3.1.3 show 24-hour Burn-in test PASSED

§9 BurminTest V8.1 Pro (1010 — [m} X

Fle Edit Configuration Test Quick Tests Help

RY0R0 0 Ee—m— B0

System Information  Bum InResults Event Log  Temperature

Results for DESKTOP-KUCU2U1

Test configuration file:  LastUsed, bitcfg Status:  IDLE
| Start time: Fri Jun 22 16:53:02 2018 Stop time! Sat Jun 23 1653:10 2018 Duration:_024h O0m i | %
Test Name Cyde Operatians Errors  Last Errar Description

FDisk () 10112 109 Trillian o Mo errors
|# Temperature - - a Mo errors

BurninTest test result >

[]view errors by categories

Ready

Minerva Innovation Company



PU422F Converter Card

4. Summary

4.1 M.2 NVMe SSD is PCl-e Gen 3 / 4 Lanes Interface, I/O speed, max. to 32Gbps.
4.2 PU422F adapter I/O performance is based on M.2 NVMe PCl-e Gen 3 / 4 Lanes SSD.
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