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PU416G Converter Card

1. Overview

PU416G adapter, providing U.2 connector can be M.2 (PCl-e I/F NVMe) SSD converted into
U.2(SFF-8639), PCl-e Gen 3 / 4 Lanes interface and uses heat sink strip to M2 SSD.

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 : FSP RAIDER 550, 550W ATX, 12V V2.2 Power Supply
Graphic : 7170 Chipsets built-in HD Graphics 530
Adapter: PEO404 PCle to SFF-8643 Mini SAS HD Cable
Adapter: PU3401F / SFF-8639 to M.2 converter
CABLE: Amphenol U.2(SFF-8639) to SFF-8463 Mini SAS HD Cable
OS: Microsoft Windows 8.1 64bit OS

2.2 Test target: PU416G adapter & Sumsung SM961 512GB NVMe SSD

PU416G Adapter U.2 to M.2 NVMe Adapter  + Samsung SM961 M.2 SSD

2.3 Install Hardware

Insert M.2 SSD into PU3401F converter’s M.2 M-key connector, and then with coppers,
and screws to fix SSDs. (Please refer to the Installation Notes). Inserts PU3401F into
PU409G, and then connects PU416G to PE0404 adapter(PCl-e 4-lane to Mini SAS HD
SFF-8643) using U.2 cable, Plug PE0404 into PCl-e slot of Z170X UD5 TH.

2.4 BIOS & Windows 10 OS environment setu

Install Windows 10 64bit OS into Samsung SM961/512GB
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PU416G Converter Card

2.5 CrystalDiskMark 6.0.0 x64 performance test
¥ Benchmark (Sequential Read & Write / default = 1MB)
2.5.1 Shows Samsung SM961 NVMe SSD/512GB performance as below:
= CrystalDiskMark 6.0.0 x64 - X
B=EF =TS ®EZEM =|EEH) E=ilanguage)

s v||liGiB  w/||C: 7% (35/476GiB) v
Read [MB/s] Write [MB/s]

& 3435.51685.8
1327.8835.0

& 658.0 554.9
i 55.09 229.1

2.6 __AS SSD Benchmark 1.9 performance test
¥Benchmark (Read & Write by MB/s, default block size = 16MB)
2.6.1 Shows Samsung SM961 NVMe SSD/512GB performance as below:

4 AS 55D Benchmark 1.9.5986.35387 - d
File View Tools Language Help
(C:NVMe SAMSUNG MZVEWS1Z o] [16B o |

NVMe SAMSUNG Read: Write:

CXAT

secnvme - 0K

513024 K - OK

476.94 GB

Seq 217249 MBJs  1576.65 MBis
ax | 3846MB/s 16608 MBIs
4K-64Thrd  [1255.04 MBJs. 988,21 MBls..
Acctime  [0.026ms . .0.022ms .

Score: SN MEE

Stert Sibort
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2.7 ATTO Disk Benchamrk 2.47 performance test

2.7.1  Shows Samsung SM961 NVMe SSD/512GB performance as below:
L,';’ Untitled - ATTO Disk Benchmark = O X
File View Help
D[=(a| SR/ 2w
Dirive: I[.C.] vl [ Force Wiite Access W Direct 140

. €10 Comparison
Transfer Size: 0& | to 313920 ~| KB =
I —I I —I & Overdapped /0
Tatal Length: |258 ME - l € Meither
Queue Depth: |4 vl
Controlled by:
<¢ Description >
Test Result
ribe  m— Fead m— ‘wihite Read

05 43000 53304

1.0 98340 119332

20 196681 239214

4.0 388792 475306

8.0 801685 929759

16.0 1509163 1753022

320 1521742 2533283

E4.0 1580799 2816399
1280 1615116 2578112
256.0 1611681 3105954
5120 1628855 3099368
1024.0 1624311 3093368
20480 1610612 3221225
4056.0 1628855 3271974
81320 1603325 3288334

0 423 858 1288 1717 2147 2576 3006 3435 3865 4234
Transfer Rate - ME # Sec

For Help, press F1

2.8 AnvilBenchmark_V110_B337

2.8.1 Shows Samsung SM961 NVMe SSD/512GB performance as below:
() - O X
File | Benchmarks | Ometer |v | Drive | Screensh0t| Help

VB re

| System Info | Settings | Testsize 1GB

TR Zsoooms | 1,0240 JNRRPTTYTY1600.00
a*® [ 0.0224ms | . .
m 44,681.29 174.54 E—
e 0.0246ms | [YTN]  162,883.86 636.27
CATICE  0.0540ms|  640.0 RPLTEELE 1,158.97

Pl  1.5566ms | 2,048.0) 642.41 2,569.64

TR oioioms| 4524 [MREPTIRY  soo

IS 0.0848ms|  2,302.4 YA KT 184.19

16009219 (R | "

32 3,961.17 123.79

128K | 1,601.3 853.09 106.64 m 123002‘_:% s
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3. Burn In Tests and Results

3.1
3.11

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

2 BuminTest V8.1 Pro (1010)
File Edit

System summary

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

General

System Name:
System Model:

Motherboard Model:
Motherboard Version:

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:
Mamnry

Ready

Configuration  Test

Motherboard Manufacturer:

Motherboard Serial Number:

Quick Tests  Help

B¥0X 0 0E——m > B0

System Information Burn In Results Event Log  Temperature

windows 10 Enterprise Edition build 10240 (g4-hit),
1 x Intel(R) Core(TM) i5-6500 CPU @ 3.20GHz,

DESKTOP-KUCUZUL
Z170X-UDS TH

Gigabyte Technalogy Co., Ltd.
Z170%-UD5 TH-CF

xx
Default string

American Megatrends Inc.
F20b

11/07/2016

Z170%-UD5 TH

Genuinelntel  Online CPU comparisan

Intel(R) Core(TM) i5-6300 CPU @ 3.20GHz

Skylake

Farnily 6, Model SE, Stepping 3

LGA 1151

14nm

1

4

Disabled

MMX SSE SSE2 SSE3 SSSE3 S5E4.1 55E4.2 DEP PAE Intelgd WMX SMX AES

3192.3 MHz [Turbo: 3591.4MHz]

%32.0 [Turbo: x36.0]

100.0 MHz

Mir: x8, Max non turbo: x32 [Ratio: 4C: %36, 3C: x36, 2C: x36, 1C: x36]

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

) BuminTest V8.1 Pro (1010) — [m}
File Edit Configuration Test QuickTests Help
E.I ;’5 Ll x L“] oY |Current configuration D E @
Systemn Information  Burn In Results  Event Log  Temperature
Memory A
Total Physical Memory: 16292ME
Axailable Physical Memory: 14967ME

Memory devices:
0: Mot populated

u 5 2192MB,
2 Mot populated
u 5 2192MB,
Virtual memory: C\pagefile. sys (alocated base size 2432ME)
Graphics
Intel{R) HD Graphics 530
Chip Type: Intel(R) HD Graphics Farmily {
DAC Type: Internal
Mermory: 1024MB
BIOS: Intel Video BIOS

Intel Corporation

21.20.16.4550

11-11-2016

1920x1080x32 59Hz (Primary monitor)

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

Disk volumes

C: Lol Drive, \\P\Wolume{39605296-0000-0000-0000-501f00000000%, NTFS, (476.45GE total, 440.93G8 free)

Disk drives

I R Model: NyvMe SAMSUNG MZVKWS12 Serial: NJA (Disk: 0, Size: 476.94GB, Wolumnes: C) I A
‘____'S.gi_- V

Optical drives

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

Ready
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3.1.2 show Disk test mode( 10 ways cycle test)

= st V8 o (1010 - m} x
File Edit Configuration Test QuickTests Help
E] T D x 43 |Current configuration D . 0
System Information Burn In Results  Event Log  Temperature
Results for DESKTOP-KUCU2U1
Test configuration file:  LastUsed.bitcfg Status:  PASS
Start time: FriMar 02 17,56:57 2018 Stop time: Sat Mar 03 17:57:05 2018 Duration:  024h 00m 085 %
G BurninTest Preferences X
Test Name Cyde Operation
PDisk [C1) 10193 110Trilg  § Temp/Battery @ Sound &F CPU [P Printer 4 Pre-Test
Wl memperature - . i@ Post-Test & Video Playback & Tape
% Serial ports 4~ Parallel ports B 2D Graphics (% 3D Graphics
' USB 0 RAM W Plug-in @ Management _ PCle
&7 Disk () Optical Disk =/ Logging /&, Emors  £m Network
Disk selection
[ Automatically select all fixed drives at the start of testing
Drive Test Mode Threshold  File size  SW|
00: [Physical disk NTFS C:] Mot Testing
C: [Local drive] Default (Cydic) NA 1.00 N
< >
Edit details for drive: C: [Local drive]
Test this drive
Test mode |Darau\t (Cyciic) v‘
File size % of disk) Seek count
Elock size KB
Slow drive threshold MB/Sec (NA = No threshold warning)
Duty cydle override I:l % (or leave blank to accept default)
SMART options
Run self test and log SMART errors []
Log bad sector increase Bad sector threshald |20
|:| View errars by categories
B || =mx || =m
Ready

3.1.3 show 24-hour Burn-in test PASSED

&5 BumninTest V8.1 Pro (1010

File Edit Configuration Test QuickTests Help

B 50 X0 5 o |8 O

System Information Burn In Results  Event Log  Temperature

Results for DESKTOP-KUCU2U1

Test configuration file:  LastUsed.bitc

Statu& IDLE
Start time: Fri Mar 02 1

57 2018 Stop time: Sat Mar 03 17:57:05 2018 Duration: 024h 00m 085 I %

Test Name Cyde
&P Disk () 10192
[#l Temperature -

Operations Errors  Last Error Description
110 Trilion u] Mo errars
- u] Mo errors

BurninTest test result

D View errors by categories

Ready
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4. Summary

4.1 M.2SSDis PCl-e Gen 3/ 4 Lanes Interface, I/0 speed, max. to 32Gbps
4.2 PUA416G adapter I/O performance is based on M.2 NVMe PCl-e Gen 3 / 4 Lanes SSD.
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