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PU416G Converter Card

1. Overview

The PU416G 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 : 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
OS: Microsoft Windows 8.1 64bit OS

2.2 Test target: PU416G adapter & Intel 750 U.2(SFF-8639) 400GB SSD

Intel” SSD 750 Series 400GB IS ) @
LTI e

(B @
PU416G adapter Intel 750 Series U.2 SSD (400GB)

2.3 Install Hardware

Insert U.2 SSD into PU416G converter’s U.2 female connector. Connect PU416G
converter to PE0404 adapter(PCl-e 4-lane to Mini SAS HD SFF-86437) using U.2 cable,
plugs PEO404 adapter into PCl-e slot of Z170X UD5 TH.

2.4 BIOS & Windows 8.1 OS environment setup

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 - O

BEFR S2TES ®REZXET =AM =Silanguage)

5 v][16B__ v|[C: 12% (43/372GB) V|
Read [MB/s] Write [MB/s]

1052.4

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:

] AS SSD Benchmark 1.9.5986.35387 =

File Edit View Tools Language Help
(C: NVMe INTEL SSDPEZM W40 v|[tee | |

NVMe INTEL Read: Write:
0135

laNVMe - OK
358424 K- 0K
37261GB

Seq

4K
4K-64Thrd
Acc.time

Score:
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2.7 ATTO Disk Benchamrk 2.47 performance test
2.7.1 Show Intel 750 U.2 400GB SSD performance as below:

~

(== Untitled - ATTO Disk Benchmark = =
| File View .Help

D=\ SRl 2[%

Dirive: m [ Force wiite Aocess v Ditect 140
; " 1/0 Comparizon
Transfer Size: 05 ~|to 181920 ~| KB =
I —I I —I @& QOverlapped /0
Tatal Length: I258 ME vl " Neither
Lueue Depth: |4 vi
Controlled by:
<« Dezcription »»
Test Result
it — Fead m— Wirite: Read
05 14585 17024
1.0 17532 30208
20 E8E42 59096
40 474719 115395
20 e 79397 164937
16.0 943620 27EEZT
320 972292 355674
£4.0 B 1006632 578788
128.0 1011582 924089
256.0 = 1023550 1431866
5120 1037431 2070024
1024.0 1050114 2131497
2045.0 1052688 2247331
4056.0 1063110 2259110
g152.0 1063110 2356934
0 429 858 1288 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:

(2} Anvil's Storage Utilities 1.1.0 (2014-January-1) - B

File | Benchmarks | [Ometer | System Info | Settings | Test size |1GB I' | Drive | B ] v | Screenshot | Help

v T o BEET
38,376.67 [REEE)
40016 TR 150,037.53 586.08 QG
CO  osorems| 15243 [RERTYTY 0152
[EES  04329ms| 43359 2,310.16 288.77

Seq iMB 4.0273ms m 248.30 EEED
*® ). |IIE]  53,664.01 209.63
Fiur write
sK.0D4 0.0224ms 6400 178,292.51 696.46
40016 v 232,704.80 909.00

10,509.84

0,509.84

Drives :
Motes :
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3. Burn In Tests and Results

3.1

BurninTest v8.1 Pro for Intel 750 U.2(SFF-8639) 400GB SSD

3.11

&)
File Edit Configuration Test

system information as below:

BurnInTest V8.1 Pro (1010)

Quick Tests  Help

EJ fﬂ G x L“j £ |Current configuration v D E i)

System Information | Burn In Results

System summary

Event Log | Temperature

Windows 8.1 Professional Edition buid 9600 (64-hit), I
1 3 Intel(R) Core(TM) iS-6500 CPU & 2.20GHz,

16GB 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:

Sacket:

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

MIMERYA =
Z170%-UDS TH
Gigabyte Technology Co., Ltd.

Z170X-UDS TH-CF

X

Default string

American Megatrends Inc,
F20b

11/07/2016

Z170%-UDS TH

Genuinelntel Online CPU compatison

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

Skylake

Famnily 6, Model SE, Stepping 3

LGA 1151

14nm

ak

q

Disabled

MM SSE SSE2 SSE3 S55E3 55E4.1 S55E4.2 DEP PAE Intelod WMK SMX AES

3192.5 MHz [Turbo: 3591.6MHz]

¥32.0 [Turbo: %36.0]

100.0 MHz

Min: %8, Max non turbo: x32 [Ratio: 40 %36, 3C 136, 20 x36, 1C x36]

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

w
File Edit Configuration Test

BurnInTest V8.1 Pro (1010)

Quick Tests  Help

:’5 G x t] a8 | Current configuration v D S @

System Information | Burn In Results | Event Log | Temperaturs

Memory o
Total Physical Memory: 16292MB
Available Physical Memory: 14522MB
Memory devices:
0: Mot populated
g |—: B192MB,
2: Mot populated
ugu |z 8192MB,
Yirtual memory: C\pagefie.sys (located base size 2432MB)
Graphics
Intel(R) HD Graphics 530 [
Chip Type: Intel(R) HD Graphics Family
DAC Type: Internal
Memory: 1024MB
BIOS: Intel Wideo BIOS
Driver provider: Intel Corporation
Driwer wersion: 20.19.15.4364
Driver date: 1-6-2016
Monitor 1: 1920%1080%32 58Hz (Primary monitor)
Disk volumes
C: Local Drive, YWA\Wolume{87877712-5503-11e5-824b-806e6fee6963H, NTFS, (372.27GB total, 320.09G8 free)
Disk drives
I TR Model: NYMa INTEL SSDPE2MW40 Serial: N/4 (Disk: 0, Size: 372.61GB, Volurmes: C) I -
4
Optical drives
Network
Intel(R) Ethernet Connection (2) 1215-y (MAC: 1C: 1B:00:66:CCFS)
v

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

o BurnInTest V8.1 Pro (1010)

File Edit Configuration Test QuickTests Help
E E" D x E‘] %) ;V&urrent configuration | D . 0

i System Information | Burm In Results | Event Log | Temperature

Memory
Total Physical Memory: 16292MB
Available Physical Memory: 14588MB

Memory devices:
B Mot populated

ugy |—: 5192MB,

2: Mot populated

ugy | 8192MB,

Virtual memory: Ci\pagefile.sys (dlocated base size 2432MB)
Graphics

Intel(R) HD Graphics 530

Chip Type: Intel(R) HD Graphics Family

DAC Type: Internal

Memory: 1024MB

BIOS: Intel video BIOS

Diriver provider: Intel Corporation

Driwer wersion: 20.19.15.4364

Driver date: 1-6-2016

Monitor 1: 1920%1080%32 S59Hz (Primary monitor)

Disk volumes

i Lol Driva, VW2Wolume B70777 12-5503-1165-024h-B0RE6aR96I}H, NTFS, (3722768 tota, 229,0908 fres)

Disk drives
I TR Model: NvMe INTEL SSDPE2MWAD Serial: NfA (Disk: 0, Size: 272.61GE, Yolumes: C) I

Optical drives

Network

Intel(R) Ethernet Connection (2) [219-V (MAC: 1C:18:00:66:CC:FS)

Ready

3.1.3 show 24-hour Burn-in test PASSED

5] BurnInTest V8.1 Pro (1010)
file Edit Configuration Test QuickTests Hslp

E] g’ G x ﬁa iCurremt configuration v- D . 6

B In Results |

Results for MINERVA

Test configuration file:  LastUsed.bitcfg Status:  IDLE
IStBI’t time: Sun Mar 04 19:02:01 2012 Stop time: Mon Mar 05 19:02:09 2018 Duration: 024k 00m EISSI @
Test Name Cyde Operations Errors  Last Error Description
&P Disk () 9518 81,6567 Trilion u} Mo errors
|# Temperature - - a Mo errors
BurnInTest test result “

D View errors by categaries

Ready
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4. Summary

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