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1. Overview
SU406A adapter, built-in U.2(SFF-8639) connector, SATA 7+15pin connector, provide a port M.2
M-key connector. First M.2 NVMe SSD inserts M.2 M-key connector, use Mini SAS HD to
U.2(SFF-8639) cable, connected to the PCl-e to Mini SAS HD(SFF-8643) adapter, then M.2
NVMe SSD can be work. Or inserts M.2(SATA) SSD into M.2 M-key connector, use SATA cable,
connect to the host, and then M.2(SATA) SSD can be work.

2. Tools and Results of Performance Measurement

2.1 Test Platform:
M/B : ASRock Z170 Extreme 7+
CPU: Intel i5-6400, 2.7GHz/ 6M Cache/ LGA1151
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
Add in Card: PCle Gen 3/4-lane to SFF-8643 Cable(SFF-8643 pin out defined by PCle)
Cable: SFF-8643 to U.2(SFF-8639) cable
OS: Microsoft Windows 8.1 64bit OS

2.2 Test target: SU406A adapter and M.2 NVMeSSD and M.2(SATA) SSD

SU406A Adapter M.2 NVMe SSD M.2 SATA SSD
Samsuna SM951 LITE ON (LGT-128M6G)

2.3 Install Hardware
Insert M.2 NVMeSSD into SU406A converter’s M.2 connector, and then with coppers,
and screws to fix SSDs. (Please refer to the Installation Notes). Connect SU406A
converter to PE0404 adapter(PCl-e 4-lane to Mini SAS HD SFF-86437), Plug PE0404 into
PCl-e slot of ASRock Z170 Extreme 7+. Or Insert M.2 (SATA Interface) SSD, then connect
SU406A to SATA port of ASRock Z170 Extreme 7+.

2.4 BIOS & Windows 8.1 OS environment setu
2.4.1 Install Windows 8.1 OS. Don’t install any program.
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2.5 CrystalDiskMark 5.1.0 x64 performance test
¥ Benchmark (Sequential Read & Write / default = 1MB)
251 Used Samsung SM951 256GB NVMe MZVPV256HDGL performance as below:

o CrystalDiskMark 5.1.0 x64 = o HEN
BER =HES ®EEXET HBEH) #==(language)

|5 v|[1GIB  V||C: 15% (36/238GiB) V|

'E%: Read [MB/s]  Write [MB/s]

@ 2239 1303
Wi 1713.2 137611
= 1497 1279
14148.74 1210.5

2.5.2 Used LITE-ON 128GB(LGT-128M6G)performance as below:

e CrystalDiskMark 5.1.0 x64 - =1 x |
BEP REEG ®=Z3( HAH) ZS(language)

|5 v|[16B  v||C:30% (36/119GiB) V|

j - Read [MB/s] Write [MB/s]

< 528.1 317.9
1 272.3 1215.5
=2 503.4 341.0

el 128,14 185.83
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SU406A/Rev1.0 Converter Card

2.6 AS SSD Benchmark 1.9 performance test
X Benchmark (Read & Write by MB/s, default block size = 16MB)
2.6.1 Used Samsung SM951 256GB NVMe MZVPV256HDGL performance as below:
Y AS SSD Benchmark 1.8.5636.37293 =5

Fle Edit WView Tools Language Help
C: N¥Me SAMSUNG MZVPV256 SCSIL v 1GE v |

NVMe SAMSUNG Read: Write:
BXW7
vme - OK
1024 K- 0K
23847 GB

Seq

4K
4K-64Thrd
Acc.time

Score:

2.6.2 Used LITE-ON 128GB(LGT-128M6G)performance as below:

4 AS SSD Benchmark 1.8.5626.37293 =

Fle Edit View Tools Language Help
C: LITECNIT LG T-128M6G v|[1GB v/

LITEONIT Read: Write:
DG72201
1aStorh - OK
359424 K - OK
11924 GB

Seq

4K
4K-64Thrd
Acc.time

Score:
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2.7 ATTO Disk Benchamrk 2.47 performance test

2.7.1

2.7.2

Minerva Innovation Company

-

Used SM951 256GB NVMe MZVPV256HDGL performance as below:

(= Untitled - ATTO Disk Benchmark = =
File Wiew Help
D|S(E| SR/ 2)e
Dirivves [e] - I Force wiite Access I¥ Direct|/0
. (" 1/0 Comparizon
Transfer Size: 05 - |to |31920 ~| KB i
- | J i | J * Dverlapped /0
Total Length: | 256 ME - " Meither
Hueue Depth: |4 -
Controlled by:
<+ Description » >
Test Results
ik m— Flead Wit Fiead
05 EO200  BBEO1
1.0 121124 136947
20 241682 273043
4.0 433074 53230
a0 947395 1055784
16.0 1292317 1609033
320 1 1012234 1756822
E4.0 = 1307836 1873045
128.0 =1 1327331 1978925
256.0 1072261 1703076
5120 1253138 2160578
1024.0 1309441 2236962
2048.0 1228981 22148592
4036.0 1065748 2226050
81520 1284380 2100228

For Help, press F1

-

Transfer Rate

0 429 858 1288 1717 2147 2576 3006 3435 3865 4294
-MB £ Sec

Used LITE-ON 128GB(LGT-128M6G)performance as below:

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

D=\ sl 2w

Drrive: [l = ™ Force Wiite Access v Direct /0

Transter Size: | 05 ~|to @520 ~| KB 10 Comparisan

Controlled by:

Total Length: | 256 ME -

= |

* Dverlapped 10
" Meither

Queue Depth: |4 -

<< Description »»

Test Results

For Help, press F1

Transfer Rate - MB # Sec

0 100 200 300 400 500 GO0 700 800 500 1000

it — Fead e Wirite: Fead
05 31488 34688
1.0 E2052  BE304
20 107044 121078
40 177362 224778
80 227382 303251
16.0 265534 370555
320 287971 397109
£4.0 a— 315223 480144
128.0 —— 341029 479742
256.0 340620 518448
5120 340510 523776
1024.0 337654 528057
2048.0 338364 530242
4056.0 330585 528936
g152.0 339076 530242
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2.8 AnvilBenchmark_V110_B337
2.8.1 Used Samsung SM951 256GB NVMe MZVPV256HDGL performance as below:
(1] Anvil's Storage Utilities 1.1.0 (2014-January-1) &, B

=ter | Syster Info | Settings | Testsize |1GB |'| Drive [== o RS | v| Screenshot | Help

TG 24121ms| 2,048 41457 1,658.30

| 01129ms | 4323 8,853.65 34.58
wws I EZE] 4145422 IRGES
4 0016 3,167.3 IR CYFITPEN 653.38 QLIS
45796 [IRLEREY
128K 3,520.31 440.04

oowe  EEETMIE] 30332 [RERY
x m TX)  36,946.50 [EER

4k D4 640.0 78,723.09 307.51

4K OD1E 0.2091ms 76,578.69 29914

7,816.35

Fiur write

Drives :

Notes :

2.8.2 Used LITE-ON 128GB(LGT-128M6G)performance as below:

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

File | Benchmarks | IO | System Info | Settings | Testsize |1GE I' :| Drive | = c: [] _v5| Screenshot | Help

oo TSI 1212 R

6.095.55 [EEEE]
woor DI MRED 2754032 IERIED
66,445 05 [NNEEE "
= EREOED MR 3455 N
LTI e S

o
msasms o071 [EEEEE)

3,054.40

3,054.40

K ) 1671591 [GEED
. Fun write
4,004 - 47,553.63 185.76

vove EEECTTINCD . tesisss B

Drives :

MNotes : iaStorA 14.5.0.1081
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3. Burn In Tests and Results

3.1 BurnlnTest v8.1 Pro

Used in Samsung SM951 256GB NVMe MZVPV256HDGL

3.11

o

File Edit Configuration Test

system information as below:

BurninTest V8.1 Pro (1010)

Quick Tests  Help

E_I ;‘:'5 D x t] w3 |Current configuration v D E @

System Information | Burn In Results | Event Log | Termperature

System summary

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

1 x Intel(R) Core(TM) 56400 CPU @ 2. 70GHz,

16GE RAM,
Intel(R} HD Graphics 530,
23BGE HOD,

General

System Name:
System Model:

Motherboard Manufacturer:

Motherboard Model:

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

MINERY A =
To Be Filed By O.E.M,

ASRock o
2170 Extreme?+

MBO-58007000006

American Megatrends Inc,

P2.60

02/03/2016

Tao Be Filed By O.E.M,

Genuinelntel Orline CPU comparison

Intel(R) Core(TM) iS-6400 CPU & 2,70GHz

Skylake

Farnily 6, Model S5E, Stepping =

LGA 1151

14nm

al

4

Disabled

MMX SSE SSE2 SSE3 S55E3 SSE4.1 55E4.2 DEP PAE Intelfd WX AES

2712.4 MHz [Turbo: 3315, 1MHz]

*27.0 [Turbo: x33.0]

100.0 MHz

Min: %2, Max non turbo: x27 [Ratio: 4C: %31, 20 %32, 2C: #3233, 1C: %33]

4% 32KB
4% 32KB
4 x 236 KB
6 MB

=]
File Edit Configuration Test

BurnInTest V8.1 Pro (1010)

Quick Tests  Help

EJ :’3 E x E] /2% |Current configuration v B S @

System Information | Burn In Results | Event Log | Ternperature

Memory ~

Total Physical Memory: 16068MB

Available Physical Memory: 14449MB

Memory devices:

Slot 1: BGE DDR4 SDRAM PC4-17000

1.2V, Ck: 1066.7MHz, Timings 15-15-15-36 (@ Max. freq.)
Slot 2: BGE DDR4 SDRAM PC4-17000
1.2, Ck: 1066.7MHz, Timings 15-15-15-36 (@ Max. freq.)

Slot 3: Mot populated

Slot 4: Mot populated

¥irtual memory: Chpagefile.sys (alocated base size 2432MB)
Graphics

Intel{R) HD Graphics 530 [

Chip Type: Intel(R) HD Graphics Farmily

DAC Type: Internal

Mermnary: 1024MB

BIOS: Intel Video BIOS

Driver provider: Intel Corporation

Driver wersion: 10.18.15.4232

Driver date: 6-2-2015

Monitor 1; 1920x1080%32 59Hz (Primary monitar)
Disk volumes

C: Local Drive, WA\ Wolume{73befo26-c7aa- 11e5-824b-806e6f6e0063H, FlGTiRE, NTFS, (238 47GE total, 202.48GE ﬁ'ea)j

]

Disk drives

HEBERE: Model: NWMe SAMSUNG MZVPW236 SCSI Disk Device Serial: 15WYNGADB2743 (Disk: 0, Size: 238.47GE, Walurmes: C,\J._,’.

ey 4
Optical drives
v
Ready
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3.1.2 show Disk test mode( 10 ways cycle test) .

e} BurnInTest V8.1 Pro (1010) = B
File Edit Configuration Test QuickTests Help

EJ B—’ El x E] e} ‘jcurrent configuration v‘ D . ﬂ

I System Information | Burn In Results [Event Laog iTemDeratL_l_re|

Memor o s A
¥ P o

Total Physical Memory: 16065ME / / ™
Available Physical Memory: 14449MB / /
Memory devices: L
Slot 1: 8GB DDR4 SOR. Ik BurninTest Preferences

L2, clk: 106 Lﬂ Temp / Battery ! G Sound | &F CPU I 5P Printer ! 4 Pre-Test
Slot 2: BGE DDR4 SDR x =

@ Post-Test | 8 \.’ld?gf'rlayback I S Tape

1.2V, Ck: 1066 | | Serial ports | &> Parallel ports | B 3D Graphics | (B 3D Graphics
slot 3: MNat papulated & use | ##RrAM | @ Plugin | () Manegement | @ pCle
Slot 4: Mot populated | | & Disk | (3) Optical Disk | 5 Logging | /8 Errors | B Network
Yirtual memory: Ci\pagefie.sys - = -

§ Disk selection
Graphics
[] Automatically select all fixed drives at the start of testing

Intel{R) HD Graphics 530
Chip Type: InteliR) HD Gr. Drive TestMade Threshold  File size SV
DAC Type: Internal 00: [Physical disk C:] Not Testing
Mernary: 1024MB C: BRISTHERT [Local drive] Default (Cydic) MNA 1.00 N
BIOS: Intel Video BIC
Driver provider: Intel Corporati
Driver version; 10.18.15 4232
Driver date: 6-3-2015
Monitor 1: 1920x1080%32 < >

Edit detals for drive: C: $FHEGHERER [Local drive]
Test this drive

Testmade | Default (Cycic)

Disk volurnes

€ Local Drive, \\?\volume{ 73befE26-c7a3-11e5-8;

File size

| (% of disk) Seek count ' 0

Disk drives Block size

BB Model: NVMe SAMSUNG MZVPY256 SCSI D

Slow drive threshold | MBfSec (NA = No threshold warning)

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

Optical drives
Log bad sector increase Ead seckor threshold | 20

we || ma || wmm |

Ready

3.1.3 show 24-hour Burn-in test PASSED

e] BurnInTest V8.1 Pro (1010) = =
File Edit Configuration Test QuickTests Help

EI g—’ [j 8 EJ s iEMtc?ﬂﬁgurat’ir"_i D . 6
[

=l Imfnrmat\n?‘ Burn In Results |Event Log | Temperature |

Results for MINERVA

Test configuration file: LastUsed hitcfg Status:  IDLE
|Start time: Thu Apr 07 09:46:11 2016 Stop time: Fri apr 08 02:46:19 2016 Duration: 024k 00m DEsl ﬁ
Test Name Cydle Operations Errors  Last Error Description
EPDisk () 15434 84,155 Trilion o Mo efrors
[H Temperature - - a Mo errors
BurnInTest test result u

[ view errors by categories

Ready
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3.2 BurninTest v8.1 Pro

Used in LITE-ON 128GB(LGT-128M6G)

3.21

o
File Edit Configuration Test

B0 R

system information as below:

BurnInTest V8.1 Pro (1010)
Quick Tests Help

Cxf | Current configuration v & S @

Systern Information | Burn In Results | Event Log | Temperature

System summary

Windows 2.1 Prafessional Edition build 9600 (64-bit),
13 Intel(R) Core(TM) i5-6400 CPU @ 2. 70GHz,

16GE RAM,

Intel(R ) HD Graphics 530,
119GE 550,

CD/DVDRW,

General

System Name:

System Model:
Motherboard Manufacturer:
Motherboard Model:
Motherboard Serial Number:
BIDS Manufacturer:

BIDS Version:

BIDS Release Date:

BIDS 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

L=
File Edit Configuration Test

MINERVA

Ta Be Filled By O.E.M,
ASRock

Z170 Extreme?+
MB0-52007000005
American Megatrends Inc.
P2.60

02/03/2016

To Be Filad By O.E.M.

Genuinelntel Online CPL comparison

Intel(R) Core(TM) i5-6400 CPU @ 2,70GHz

Skylake

Famnily 6, Model SE, Stepping 3

LG4 1151

14nm

1

4

Dizabled

MMY SSE SSE2 SSE3 S55E3 S5E4.1 S5E4.2 DEP PAE Intelfd VMY AES

2712.6 MHz [Turbio: 3315.4MHz]

¥27.0 [Turbo: %33.0]

100.0 MHz

Min: %8, Max non turbo: x27 [Ratio: 4C: 131, 3C: %32, 2C: %33, 10 x33]

4% 32KB
4x32KB
4% 256 KB
6 MB

BurnInTest V8.1 Pro (1010)
Quick Tests  Help

EJ 55 G * m 9 | Current configuration v b S @

System Infarmation | Burm In Results | Event Log | Temperature

Memory

Total Physical Memory:
Available Physical Memory:
Memory devices:

Slot 1:

Slot 2:

Slot 3:
Slot 4:
Virtual memory:

Graphics

Intel(R) HD Graphics 530
Chip Type:

DAC Type:

Memoary:

BIOS:

Driver provider:

Driver version:

Driver date:

Monitar 10

Disk volumes

i Local Drive, Y\ 2\Wolume{S5720a5he-fd66-11e5-824h-806e6f5e50631H, NTFS, (118.90GE total, 82.78GE frea)

16062MB
14556MB

BGE DOR4 SDRAM PC4-17000

1.2V, e 1066, 7MHz, Timings 15-15-15-36 (@ Max, freq, )
BGE DDR4 SORAM PC4-17000

1.2V, Clk: 1066, 7MHz, Timings 15-15-15-36 (@ Max, freq.)
MNat populated

Mot populated

C\pagefie.sys (allocated base size 2044ME)

Intel(R) HD Graphics Farnily

Internal

1024MB

Intel video BIOS

Intel Corporation

10.12.15.4232

6-2-2015

1920%1020%32 S9Hz (Primary monitar)

[r Optical drive, Y\*\Volume{69f4c0a3-fda7-11e5-824f-206e6fHea963},

Disk drives

I HEERE: Model: LITEQNIT LGT-126M6G Serial: S0C411962125CRO01341 (Disk: 0, Sizer 119,24GB, Volumes: C)I

Optical drives

D PICMEER DVD-ROM DVD-230P (CD/DWDRW)

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

"<} BurnInTest V8.1 Pro (1010) = =
File Edit Configuration Test QuickTests Help

BH0 KA oo« bEO

‘ System Information | Burn In Results | Event Lag | Temperature |

Memory
Total Physical Memory: 16062MB
Available Physical Memory: 14556MB
Memory devices: =
Slot 1: BGE DOR4 SOR. (3 BurnInTest Preferences
L2v, Ck: 1068 [T 1o /Battery | @ Sound | @ CPU | BP Printer | & Pre-Test |
Slot 2: 5GB DDR4 SDR, |+ al s | 1 {
| <m Post-Test 1 a Video F{\fayback [ ﬁ Tape il
1.2V, Ck: 108 Serial ports | <~ Parallel ports | B 2D Graphics | (P 3D Graphics
S:Dt 3 Mot ponu}ateg & uss | #RrRaM | G Plugin | (] Management | 1M pcle |
Slot 4: Mot populates &F Disk i""'o tical Disk | L i il
Virtual memory: C\pagefie.sys @ ples e | ogging | & st E! btk l
A Disk selection
Graphics
[] Automatically select all fixed drives at the start of testing
Intel{R) HD Graphics 530
Chip Type: Intel{R) HD Gr: Drive Test Mode Threshold  File size  SW
Dac TV‘?E: Internal 00: [Physical disk NTFSC:]  Not Testing
Mernory: 1024MB C: [Local drive] Default (Cydic) NA 100 N
BIOS: Intel Viden BIC D: [Optical disk] Not Testing
Driver provider: Intel Corporati
Driver version: 10.18,15.4232
Driver date: 6-3-2015
Monitor 1: 1920x1020%32 < >
Disk volumes Edit details for drive: C: [Local drive]
€ Lacal Drive, WA\olume{S5720a5he-f66-1185-8, . :
D Optical drive, \\?\Wolume{aof4c0a3-fdA7-1165- Testmode | Default (Cydic) V!
File size 150 ' (% of disk) Seek count. 100
Disk drives Block size |4096 v |KB
ifEREHE: Model: LITECMIT LGT-128M5G Serial: S0C4 Slow drive threshold (0.0 | MB/Sec (A = No threshold warning)
Duty cydle override || % (or leave blank to accept default)
SMART options
Optical drives Run self test and log SMART errors [_|
Log bad sector increase Bad sector threshold | 20
D: PIOMEER DWD-ROM DVWD-230P (CD/DVDRW)
e || mB || =zm |
Ready L i § |

3.3.3 show 24-hour Burn-in test PASSED

"=} BurnInTest V8.1 Pro (1010) =+ =
File Edit Configuration Test QuickTests Help

E g’ D x E m “Current configuration vl D . 0

| System Inforration | Bum In Results | Event Log | Temperature |

Results for MINERYA

Test configuration file:  LastUsed. hitcfg Status:  1DLE
IStart time: Fri Apr 08 17:36:50 2016 Stop time: Sat Apr 09 17:36:58 2016 Duration:  024h 00m 08s I ﬁ
Test Name Cyde Operations Errors  Last Error Description

“Phisk (C:) 10112 27.740 Trilion u] Mo errors
'fﬂ Temperature - - a Mo errors

BurnInTest test result H

D\ﬂew errors by categaries

Ready
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4. Summary
4.1 M.2 NVMe SSD is PCl-e Gen 3 / 4 Lane Interface, I/O speed, max. to 3,200MB/s.
4.2 M.2(SATA I/F) SSD is SATA lll Interface, I/O speed, max. to 600MB/s.
4.3 SU406A adapter I/O performance is based on M.2 NGFF SSD.
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