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1. Overview
US415A adapter, built-in USB3.1 Micro-B connectors, SATA 7+15pin connector provides one
M.2 B-key connector and one Mini PCl-e connector. First M.2 SSD insert into M.2 B-key
connector, using USB3.1 A to Micro-B cable to connect to the host, M.2 SSD can work properly.
or mSATA SSD insert into Mini PCl-e connector, use USB3.1 A to Micro-B cable to connect to the
host, mSATA can work properly.

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, 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: Asus PCle to USB3.1 type-A + type C adapter
CABLE: type-A to Micro-B USB3.1 Gen 2 Cable
OS: Microsoft Windows 10 64bit OS

2.2 Test target: US415A adapter and use M.2 SSD or mSATA SSD

Use USB micro B connector

> Notice
M.2 and MSATA two of SSD , only one can work.
2 SSDs are inserted at same time , M.2 SSD is the priority

e o

G412534 Rev1.0
SATA & USB micro B to mSATA & M.2 SSD Adapter

US415A Adapter USB 3.1 A to micro B cable Crucial 128GB mSATA SSD

2.3 Install Hardware
Insert M.2 SSD or mSATA SSD to US415A adapter’s M.2 or Mini PCl-e connector, and then

use the coppers and screws to fix SSDs (please refer to the installation Notes). This
adapter through USB3.1 A to micro-B cable to connect to the ASUS PCl-e to USB 3.1 host

card.

2.4  Windows 10 OS environment setu
24.1 In Windows 10, formatted SSD to NTFS Mode. Don’t install any program.

Minerva Innovation Company 2



US415A/Rev1.0 Converter Card

2.5 CrystalDiskMark 5.2.1 x64 performance test
¥ Benchmark (Sequential Read & Write / default = 1MB)

2.5.1 shows Samsung 256GB(Samsung CM871a M.2) performance as below:
E CrystalDiskMark 5.2.1 =64 (UWF) — >
BEFR SRES) ®SZEFT H#|EMH) ==(language)
5 v|[1GIB  v||D: 0% (0/238GIB) v|
Read [MB/s] Write [MB/s]
% 560.0 524.1
— .
5/316.4 1217.4
— .
2.5.2 shows Crucial 128GB(CT-128M550SSD3) performance as below:
S CrystalDiskMark 5.2.1 x84 (UWP) — *
BEF =ENG) ®=E==FM ==HE#\H) ==(language)
|5 v|1GiB  “||D: 0% (0/119GiB) v|

ﬁ Read [MB/s]
& 557.8

< 161.6
s | 440.8
B 22.95

Write [MB/s]

368.4
157.1
368.3
40,99
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2.6__AS SSD Benchmark 1.9 performance test
X Benchmark (Read & Write by MB/s, default block size = 16MB)
2.6.1 shows Samsung 256GB(Samsung CM871a M.2) performance as below:

L4 AS 55D Benchmark 1.9.5986.35387 - X

Fle Edit View Tools Language Help
|D: ASMT 2135 SCSI Disk Device v|[1eB v||

ASMT 2135 SCSIDisk | Read: Write:
0
LASPStor - OK
1024 K - OK
23847 GB

Seq

4K
4K-64Thrd
Acc.time

Score:

2.6.2 shows Crucial 128GB(CT-128M550SSD3) performance as below:

4 AS 55D Benchmark 1.8.5986.35387 - x

File Edit View Tools Language Help
D: ASMT 2135 §CST Disk Device v|[16B «|]|

ASMT 2135 5CSIDisk | Read: Write:
]
LIASPStor - OK
1024 K - OK
119.24 GB

Seq
4K
4K-64Thrd

Acc.time

Score:
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2.7 ATTO Disk Benchamrk 2.47 performance test
2.7.1 shows Samsung 256GB(Samsung CM871a M.2) performance as below:

(B3 Untitled - ATTO Disk Benchmark - O X

File View Help

D|=(E S| 2w

Dirive: [d] - I Force white Access ¥ Direct 140
p " 1/0 Comparizon
Transfer Size: 0& v | to 81920 | KB =
| J | J + Overapped 1/0
Total Length: | 286 ME - " Meither

Hueue Depth: |4 -

Controlled by:

| =

<< Description »»

Test Results
it m— Fead m— drite Read

21504 22016

43048 44577

86134 83124
152303 173273
277380 232280
333053 458850
467021 524483
G07435 554333
524802 BE2E0E
632634 562937
G38066 565733
536870 HESVES
D36E70  BEFIT
G36870 567117
538066 GE44E7

0 100 200 300 400 500 600 700 8500 900 1000
Transfer Rate - MB / Sec

For Help, press F1

2.7.2 shows Crucial 128GB(CT-128M550SSD3) performance as below:

(B3 Untitled - ATTO Disk Benchmark — O X
File Wiew Help

D|=(d| S| 2w

Drrive: [d] - I Force white Access v Direct 1/0
. " 10 Comparizon
Transfer Size: 0.5 | lo 181320 - KB =
- | J : | J ' Overapped 1/0
Total Length:  |256 ME " Meither
Llueue Depth: |4 -
Controlled by
<< Deszcription »»
Test Results
ik — Fead m— wirite: Read
05 14938 12160
1.0 29184 22925
20 4884 42284
40 113188 82263
a0 204400 136265
16.0 317587 232929
320 369121 356554
E4.0 363013 526091
128.0 368312 BE1220
256.0 368809 BE1ED4
120 368561 BE31E1
1024.0 366302 GE44E7
2048.0 368561 BE31E1
4036.0 367719 BEOS38
21920 JEFF1S BEIET

0 100 200 300 400 500 GO0 700 800 900 1000
Transfer Rate - MB / Sec

For Help, press F1

Minerva Innovation Company



US415A/Rev1.0 Converter Card

2.8 AnvilBenchmark_V110_B337
2.8.1 shows Samsung 256GB(Samsung CM871a M.2) performance as below:

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

File | Benchmarks | Ometer | System Info | Settings | Testsize 1GE |v | Drive |IEI dBTEETEER v” Screensh0t| Help

Seq 4B 121.82 487.27

[ odseems| 2034 [T 245
IO 0.1435ms|  1,361.2 PYA TR 108.90
PEOCHEl 02096ms | 3,727.4) 76,336.24 PLEERTY | Fun read
22625 [
R o77isms| 24355 RERYT 6205

2,724.38
-

Seq 4ME 10.1328ms 1,024.0 98.69 394.76
PR coseims|  so0 ETETTN 5o
| A AT Tree |

Run write
ax.0D4 640.0 23,856.42 [IIEEER)
4K OD16 1.3261ms 4731 12,065.74 47.13

X

2.8.2 shows Crucial 128GB(CT-128M550SSD3) performance as below:

@ Anvil's Storage Utilities 1.1.0 (2014-January-1) _ 0

File | Benchmarks | Ormeter | System Info | Settings | Test size |1GB |" Drive ||E|d: EiiE#iEE] V|| SCFEEHShOtl Help

Sen 4ME 119.60 478.39

4,891.55 19.11

4 D4 18,577.67 72.57
CET|  o46oms| 16625 [ETEVVEY 15300 JIRNEE

32K 3,619.85 110.00

128K 0.5947ms|  3,156.3 1,681.65 210.21 2,687.69
2,687.69
-

Seq dME 11.4766ms 1,024.0 87.13 348.54
2§ 0.1003ms 3894 9,965.24 38.93
—— _ Run wite

004 640.0 30,665.95 119.79
4K 0016 34,310.54 134.03

Drives :
Notes :

X
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3. BurnIn Tests and Results
3.1 BurninTest v8.1 Pro
shows Samsung 256GB(Samsung CM871a M.2) & Crucial 128GB(CT-128M550SSD3)
3.1.1 system information for Samsung 256GB(Samsung CM871a M.2) as below:

¥ BurninTest V8.1 Pro (1010) — [m} X
File Edit Configuration Test QuickTests Help

E: :’ |_l x E] a3 |Current configuration ~ b ! @
Systern Information  Bum In Results  Event Log  Temperature

System summary

windows 10 Enterprise Edition buid 10240 (G4-hit), i
1% Intel(R) Core(TM) iIS-6500 CPU @ 3.20GHz,

16GE RAM,
Intel(R) HD Graphics 530,
30GB S50,

General

System Name:
System Model:

Motherboard Model:
Motherboard Version:

BIDS Manufacturer:
BIDS Version:

BIDS Release Date:
BIDS Serial Number:

CcPU

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:

DESKTOP-DLGMLFM
Z170%-UDS TH

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

K

Default string

American Megatrends Inc.
F20b

11/07/2016

Z170%-UDS TH

Genuinelntel Online CPU comparisan

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

Skylake

Family 6, Model 5E, Stepping 3

LGA 1151

14nm

1

4

Disabled

MWK SSE SSE2 SSE3 S55E3 S5E4.1 55E4.2 DEP PAE Intelod VMK SMX AES

3192.6 MHz [Turbo: 3591.6MHz]

%32.0 [Turbo: x36.0]

100.0 MHz

Min: %8, Max non turbo: %32 [Ratio: 4C: %36, 3C: 136, 20 x36, 1C: x36]

4% 32 kB
432 kB
4% 256 KB
6 MB

¥0 BurninTest V8.1 Pro (1010)
File Edit

= 59

Configuration Test

Memory

Total Physical Memory:
Available Physical Memory:
Memory devices:

0:

u
2:
u e
Virtual memory:

Graphics

Intel{R) HD Graphics 530
Chip Type:

DAC Type:

Mermory:

BIOS:

Driver provider:

Driver version:

Driver date:

Manitor 1:

Disk volumes

Disk drives

QuickTests  Help

0¥ 0 o [arenonon | B B @

System Information  Burn In Results  Event Log  Temperature

16296MB
14848MB

Not populated

5192MB,

Not populated

9192MB,

C:\pagefile.sys (alocated base size 2432MB)

Intel(R) HD Graphics Family

Internal

1024MB

Intel Video BIOS

Intel Corporation

20.19.15.4364

1-6-2016

1920x%1080x%32 S9Hz (Primary maonitor)

C: Local Drive, \\?\Volume{2b385f4d-0000-0000-0080-662400000000}, NTFS, (29.24GB total, 12.76GE free)
D: Local Drive, \\?\Volume{ef350721-0000-0000-0000- 100000000000}, ¥HEHEEE, NTFS, (238.47GB total, 238.35GE free)

lodel: -

Optical drives

Network

Ready

EiERtE: Model: ASMT 2135 SCSI Disk Device Serial: S2YTNYAH490096 (Disk: 1, Size: 238.47GB, Valumes: D

erial; Qhl isk: 0, Size: 29, , Wolumes:
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3.1.2

shows Disk test mode( 10 ways cycle test)

=50

Memory

Memory devices:
0:

u

2:

u 5
Virtual memory:

Graphics

Chip Type:
DAC Type:
Mernary:

EIOS:

Driver provider:
Criver version:
Driver date:
Manitor 1:

Disk volumes
Disk drives
Optical drives

Network

Ready

Test

Total Physical Memory:
Available Physical Memory:

Intel(R) HD Graphics 530

Quick T:

elp
X @ & Frovermm ]

System Information  Burm In Results EventLog  Temperature

16206ME
14847MB

Mot populated
B8192M8B,
Mot populated
8102Me,

Ci\pagefile,sys (alocates

Intel(R) HD Graphics Far

Internal

1024Me

Intel video BIOS
Intel Corporation
20.19.15.4364
1-6-2016

1920x1080x32 59Hz (|
€ Local Drive, 1\ ?yWolume{2b385f4d-0000-0000-0080-8b2:

D: Local Drive, 24 volume{ef35d7a1-0000-0000-0000- 100

iR Model: ASMT 2135 SCSI Disk Device Serial: S2YTNY,
BRI Model: ASMT106%- WOFast Serial: QhiFhk9120 (Disk:

bERe

&

{Z) BurninTest Preferences
§ Temp/Battery @& Sound & CPU  BP Printer 4 PreTest
@ Post-Test & Video Playback & Tape
% Serial ports 4 Parallel ports ¥ 20 Graphics  (J 3D Graphics
& uss & rRAM W Plug-in (% Management = pcle
& Disk  (2) Optical Disk Logging /& Emors B Network
Disk selection

[ Automatically select all fixed drives at the start of testing

Drive Test Made Threshaold ~ File size 5|
00: [Physical disk MTFS C:] Mot Testing

01: [Physical disk D:] Mot Testing

C: [Local drive] Mot Testing

D: BRHEHFER [Local drive] Default (Cydic) NA 1.00 N

< >

Edit details for drive: D: $TEEEERE [Local drive]

Test this drive
Testmode | Defalt (Cyciic)

File size (% of disk)

Block size | 4096

Slow drive threshold MB/Sec (NA = No threshold warning)

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

w

Seek count

~ KB

x

3.13

shows 24-hour Burn-in test PASSED

=0 X0A

Test

(aN)

Results for DESKTOP-DLGNLFM

Quick T Help
Current configuration  ~

System Information  Burn In Results  Event Log  Temperature

Test configuration file:  LastUsed.bitcfg

>bBO

Status:  IDLE

fStart time: Thu Mar 23 19:21:40 2017 Stop time: Fri Mar 24 19:21:47 Duration: 024h 00m 07s | o
Test Name Cyde Operations Errors  Last Error Description
&PDisk (D:) 754 4,155 Trilion o No err
4| Temperature - o Mo errors

BurnInTest test result

[ view errors by categories

Ready
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3.2.1 system information for Crucial 128GB(CT-128M550SSD3) as below:

¥0 BurninTest V8.1 Pro (1010) - [m] X

File Edit Configuration Test QuickTests Help

BH0 X0 o bmomm >80

System Information  Bum In Results Event Log  Temperature

System summary -
Windows 10 Enterprise Edition build 10240 (64-bit), P
1 x Intel(R) Care(TM) I5-6500 CPU @ 3.20GHz, |
16GB RAM,

Intel(R) HD Graphics 530,
30GB 550,

General
System Name: DESKTCOP-DLGMLFM r E ~
System Model: Z170%-UD5 TH
Motherboard Manufacturer: Gigabyte Technology Co., Ltd. Ii
Motherboard Madel: Z170%-UDS TH-CF
Motherboard Version: XX
Motherboard Serial Number: Default string
BIOS Manufacturer: Arnerican Megatrends Inc.

BIOS Version: F20h
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) i5-6500 CPU @ 2.20GHz
Codename: Skylake

Family &, Model SE, Stepping 3
LGA 1151
14nm
1
4
Hyperthreadirn Disabled
CPU features: MMX SSE SSE2 SSE3 SSSE3 SSE4.1 S5E4.2 DEP PAE Inteled WX SMx AES
Clock frequencies:
Measured CPU speed: 3192.5 MHz [Turbo: 3491.8MHz]
Multiplier: ¥32.0 [Turbo: x35.0]
Base Clock: 100.0 MHz
Multiplier range: Min: ®2, Max non turbo: 32 [Ratio: 4C: #36, 3C: k36, 20 x36, 10 x36]
Cache per CPU package:
L1 Instruction Cache: 4x 32 KB
L1 Data Cache: 4% 32KB
L2 Cache: 43 256 KB
L3 Cache: 6 MB -
Ready
& BurninTest V8.1 Pro (1010) - o X
File Edit Configuration Test QuickTests Help
EJ 59 J * E] a3 |Current configuration v D s @

Systemn Information  Burm In Results  Event Log  Temperature

Memory ~
Total Physical Memory: 16296MB
Available Ph: 1 Memory: 14936MB
Memory devit

B Not populated
u g 8192MB,
75 Not populated
u 5 B8192MB,
Virtual memory: Ci\pagefie.sys (alocated base size 2432MB)

Graphics
Intel(R) HD Graphics 530
Chip Type: Intel(R) HD Graphics Farmily
DAC Type: Internal
Mernory: 1024MB
BIOS: Intel Video BIOS
Driver provider: Intel Corporation
Driver version: 20.19.15.4364
Driver date: 1-6-2016
Monitor 1: 1920x1080%32 S9Hz {Primary monitor)

Disk volumes

C: Local Drive, \\?\Volume{2b385f4d-0000-0000-0080-802400000000}, NTFS, (29,24GE total, 12.72GE free)
D: Local Drive, 117\Volume{Sh234184-0000-0000-0000-100000000000}, $FHHIAEE, NTFS, (119.24GB tota, 119.13GE free)

Disk drives

7 : 110, P
MOde!: ASMT 106%- WOFast Serial: QFNk120 (Disk: 0, Size: 29,81GE, volmes: C 4‘_"

Optical drives

Network

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

] Test Tests

Systemn Information  Burn In Results Event Log  Ternperature

n Quick Tests
BY 0RO 0G| BO

&

Memory

Total Physical Memory: 16296MB

Available Physical Memory: 14978MB

Memory devices:

0: Mot populated

u ] 2192MB,

25 Mot populated

u g 2192MB,

Yirtual memory: C\pagefie.sys (alocate
Graphics

Intel(R) HD Graphics 530

Chip Type: Intel(R) HD Graphics Far

DAC Type: Internal

Mermory: 1024MB

BIOS: Intel Yideo BIOS

Driver provider: Intel Corpotation

Driver version: 20.19.15.4364

Driver date: 1-6-2016

Maonitaor 1: 1920%1080%32 59Hz (P
Disk volumes

i Local Drive, \\?\Wolume{2b385f4d-0000-0000-0080-2h2:

D: Local Drive, ™\ Volumed5h234 194-0000-0000-0000-100

Disk drives

HiERHE: Modlel: ASMT 2135 SCSI Disk Device Serial: 1423003
iR Model: ASMT 106x- WOFast Serial: QhiFhk9120 (Disk:

Optical drives

{5) BurninTest Preferences

¥ Temp/Battery @ Sound & CPU  BP Printer 4 Pre-Test
& Post-Test & Video Playback & Tape

Serial ports & Parallel ports B 2D Graphics (W 3D Graphics

& uss & RAM s Plug-in 8 Management = pcle

& Disk (2 Optical Disk Logging /& Erors  Pm Network

Disk selection

[ Automatically select all fixed drives st the start of testing

Drive Test Mode Threshold ~ File size 5|
00: [Physical disk NTFS C:] Mot Testing

01: [Physical disk D:] Mot Testing

C: [Local drive] Mot Testing

D: #HMSHHER [Local drive] Default (Cydic) NA 1.00 N

< >

Edit details for drive: D: ¥FEREEE [Local drive]
Test this drive

Testmode | Default (Cydic) =

File size (% of disk) Seek count

Blocksize | 4096 KB

Slow drive threshold MEfSec (NA = No threshold warning)
Duty cycle override || % (or leave blank to accept defaul)
SMART options
Run self test and log SMART errors []

X

Network Log L 20
= wm
Ready
3.2.3 shows 24-hour Burn-in test PASSED
o
File Edit Configuration Test QuickTests Help
BH0 R0 ® o | B O
Systemn Information  Burn In Results  Event Log  Temperature
Results for DESKTOP-DLGNLFM
Test configuration file:  LastUsed bitcfg Status:  IDLE
J5tart time: Fri Mar 24 19:57: —

2017 Stop time:

Sat Mar 25 19!

Duration: - 024h 00m 08s | U

Test Name Cyde Operations
& Disk (D:) 1326 3.732 Trilion
4l Temperature -

Errors  Last Error Description

o Mo errors
o No errors

BurninTest test result

[CJview errors by categories

Ready

Minerva Innovation Company
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4. Summary

4.1
4.2
4.3
4.4

USB 3.1 Gen 2 is 10Gbps Interface, 1/0 speed, max. to 800MB/s.
M.2 SSD is SATA Ill Interface, 1/0 speed, max. to 600MB/s.
mMSATA SSD is SATA Ill Interface, 1/0O speed, max. to 600MB/s.

US415A adapter |I/O performance is based on M.2 SSD or mSATA SSD.
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