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AS403A/Rev1.0 Converter Card

1. Overview
AS403A adapter, built-in mini SAS HD(SFF-8643) connector, SATA 7+15pin connector,
provide a port M.2 M-key connector. First M.2 (PCl-e) SSD inserts M.2 M-key connector,
use Mini SAS HD cable, connected to the PCl-e to Mini SAS HD(SFF-8643) adapter,
then M.2 (PCl-e) SSD can be work. Also inserts M.2 (SATA) SSD into M.2 B-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 Z97 Extreme 6
CPU: Intel i5-4426, 3.2GHz/ 6M Cache/ LGA1150
Memory:  Kingston KVR16N11S8/4, DDR3-1600MHz, 8G(4GB DIMM*2)
ATX Power : FSP RAIDER 550, 550W ATX, 12V V2.2 Power Supply
Graphic : Z97 Chipsets built-in HD Graphics 4600
OS: Microsoft Windows 8.1 64bit OS

2.2 Test target: AS403A adapter and M.2(PCl-e)SSD and M.2(SATA) SSD

AS403A Adapter SM951 M.2 SSD Lite-On M.2 SSD

2.3 Install Hardware PCel/F SATAIF

Insert M.2 (PCle Interface)SSD into AS403A converter’s M.2 connector, and then with
coppers, and screws to fix SSDs. (Please refer to the Installation Notes). Connect AS403A
converter to PE0O404 adapter(PCl-e to Mini SAS HD SFF-86437), Plug PE0404 into PCl-e
slot of ASRock 297 Extreme 6. Or Insert M.2 (SATA Interface) SSD, then connect AS403A
to SATA port of ASRock Z97 Extreme 6.

2.4 BIOS & Windows 8.1 OS environment setup
2.4.1 InWindows 8.1, formatted SSD to NTFS Mode. Don’t install any program.
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2.5 CrystalDiskMark 3.0.1 x64 performance test
X Benchmark (Sequential Read & Write / default = 1MB)
2.5.1 Used Samsung SM951 256GB AHCI MZHPV256HDGL performance as below:

= CrystalDiskMark 5.0.2 x64 — = x|
WEF) 2|E(S) MEEX\(T) HB\MH) ##ES(Language)

|5 v||1GiB_ v/|[D: 0% (0/238GiB) v|
Read [MB/s] Write [MB/s]

W 2227 1270
< 435.9 364.9
s 1719 1275
]

48.46 1181.0
|

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

= CrystalDiskMark 5.02x64 — = [HESN
BEF ==(S) WEXE() |EA(H) E=(Language)

5 v||1GiB  v||D: 0% (0/119GiB) v|
Read [MB/s] Write [MB/s]

529J2 328.9
271.8 1264.2
1 503.4 331.8
.05 192.80

Minerva Innovation Company



AS403A/Rev1.0 Converter Card

2.6 _AS SSD Benchmark 1.8 performance test
X:Benchmark (Read & Write by MB/s, default block size = 16 MB)
2.6.1 Used Samsung SM951 256GB AHCI MZHPV256HDGL performance as below:

™ AS SSD Benchmark 1.8.5636.37293 - O

File Edit View Tools Language Help

|D: SAMSUNG MZHPY256HDGL-00000 v 1GB v

SAMSUNG Read: Write:
BXW2500Q
storahci - OK

1024 K- OK

| 23847GB

Seq

4K
4K-64Thrd

_ Acc.time

Score:

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

< AS SSD Benchmark 1.8.5636.37293 ==

Fle Edit View Tools Language Help

D: LITEONIT LGT-128M6G v|[16B |
LITEONIT Read: Write:
DG72201
iaStorA - OK

1024 K- OK
118.24 GB

Seq

4K
4K-64Thrd
Acc.time

Score:
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2.7 ATTO Disk Benchamrk 2.47 performance test

271 Used SM951 256GB AHCI MZHPV256HDGL performance as below:
= Untitled - ATTO Disk Benchmark - B
File View Help
DS SR 2w
Drive: [-d] »| [ Force'write Access ¥ Direct 170
- | © 10 Comparison
Transfer Size: 05 w|lo|81920 ~| KB
- I J 3 | J " Overlapped /0
TotalLength:  |256MEB  ~ | € Neither
Queue Depth: |4 =
Controlled by:
<< Description >
Test Results
‘Write m— Read we— ‘Write Read
05 52736 56434
10 106011 112306
20 212571 225302
40 425181 440541
80 803733 740245
160 1162520 1217204
320 1307836 1471144
840 1317632 1597061
1280 =1 1307836 1863433
256.0 p— 1314318 2098630
5120 1315860 2236962
1024.0 1309441 2214592
20480 1312642 2203069
4096.0 1309441 2215244
81520 1309441 2226050
0 429 858 1288 1717 2147 2576 3006 3435 3865 4294
Transter Rate - MB / Sec
For Help, press F1 CAP NUI
2.7.2 Used LITE-ON 128GB(LGT-128M6G)performance as below:
C Untitled - ATTO Disk Benchmark ~ — O
File View Help
D SRl 2w
Drive: [d] | [ Foice Wiite Access [¥ Ditect 1/0
il " 170 Compatison
Transfer Size: 05 to |81920 KB
- | LI i | j & Qverlapped /0
TotalLength:  |256 MB " MNeither
Queue Depth: !4 -
Controlled by:
<< Description »>
Test Results - -
Wit m— Fiead e ‘Write Read
05 3872 35968
1.0 65260 67364
20 117796 127524
40 196722 230446
80 243118 308623
16.0 269166 371479
320 291553 396128
64.0 316795 480144
128.0 — 329848 485536
256.0 331485 517196
5120 331401 522502
1024.0 330585 525057
20480 330585 433414
4096.0 329773 525057
81320 328965 531555
0 100 200 300 400 500 600 700 800 900 1000
Transfer Rate - MB / Sec
For Help, press F1 CAP |NUI
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2.8 AnvilBenchmark_V110_B337
2.8.1 Used Samsung SM951 256GB AHCI MZHPV256HDGL performance as below:

(1 ] Anvil's Stmage Utilities 1.1.0 (2014 January-1) -0
. File | Benchmarks ter | SystemInfo | Settlngs‘ Test size 1GB |+ \ EdFTEEFERE] v Screenshot | Help .
Seq 4MB mm:] 430.98 1,723.91

S| oiosms| 3620 MERAYEY oo
4K D4 -m 39,800.27 155.47

4,z
#.0D16 0.1081ms RYTRA  147,982.48 578.06 [TICE 4,258.91
3 0.1724ms 2,721.3 5,799.28 181.23

128K, 0.2414ms 7,775.8 4,142.92 517.87 8,209.54209 24
=

Seq MB 3.2930ms|  1,024.0) 303.68 1,214.71

i 0.0235ms 640.0 34,178.93 133.51

Run write

PO 0.0425ms|  640.0 TN RV 367.28
Kapis 06m: 93,843.20 366.57

GL-00000 256¢
Drives :
Notes :

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

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

File | Benchmarks meter | System Info |Settings Test size 1GB |= | - = dFIEBEIRE] v | Screenshot | Help ‘
——

Seq 4MB 123.17 492.66
" 538041 [IERED)
wo IS MREE 2856144 [ERIEEY
PO 0.2478ms |  3,152.2 TR 252.17 B
ax 3,534.03 110.44

128K 0.6381ms 29418 1,567.26 195.91 3.575.:1;7576 17
[ Wite]Resp tme|  MBwnten| ——i0ps] s/ -

oo AT M) . 7841 (R

4K
) IIIY)  17,163.42 67.04 [N —
TSV 0.0824ms|  640.0 TR 189.72

T 0.2807ms|  640.0 XK 22267

Drives :
Notes :
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3. Burn In Tests and Results

3.1

BurnlnTest v8.1 Pro

Used in Samsung SM951 256GB AHCI MZHPV256HDGL

3.11

=]

system information as below:

BurnInTest V8.1 Pro (1010)

File Edit Configuration Test Quick Tests Help

E‘ “5 B x L‘-] a3 | current configuration

>Ee

System Information | Burn In Results | Event Log | Temperature

Memory A
Total Physical Memory: 7882vB
Available Physical Memory: SE0TME
Memory devices:
Slot 1: 4GB DDR3 SDRAM PC3-12800
9905584-014.A00LF, serial#: 876230684, wk/fyr: 18/2014
1.5v, Ck: B00.0MHz, Timings 11-11-11-28 (@ Max. freq.)
Slot 2: 4GB DDR3 SDRAM PC3-12800
9905584-014.A00LF, wkiyr: 18/2014
1.5V, ck: B00.0MHz, Timings 11-11-11-25 (@ Max. freq.)
slot 3: Mot poptiated
Slot 4: Not populated
Virtual memory: Cipagefie.sys (alocated base size 1216MB)
Graphics
Intel{R) HD Graphics 4600 [
Chip Type Intel(R) HD Graphics Family
DAC Type Internal
Mermnary 2304MB
BIOS: Intel Video BIOS
Driver provider: Intel Corporation
Driver version: 10.18.10.3993
Driver date 10-28-2014
Moritar 1 1920x 1080% 32 59Hz (Primary monitor)
Disk volumes
C: Local Drive, Wrivolume{cabdcc 11-515-11e5-824b-806eefees 96 314, NTFS, (55.56GB total, 29.55GB free)
D: Local Drive, \W\volume{ ff66 1e1c-94f3- 11e5-84fR-d0 509926 1dbel\, $FASRIRERE, NTFS, (238.47GB total, 238,35GE ffes)
Disk drives
ER{%: Model: RunCore SSDr Serial: 601003190073 (Disk: 1, Size: 55.90GE, Yolumes: C) o=
I R Model; SAMSUNG MZHPY Z56HDGEL-00000 Serial; S14ZNYAFBO00ZE (Disk: 0, Size: 238.47GE, Yolumes: D) | \y
Optical drives
v
Ready
BurnInTest V8.1 Pro (1010) - B
est Quick Tests Help
E' : i‘ﬁ \_J x L‘] £ | Current configuration v B ! @
System Information | Burn In Results | EventlLog | Temperature
Memory -~
Total Physical Memory: TE82ME
Available Physical Memory: E607MB
Memory devices:
i worraa e BurnInTest Preferences
9905584-014.A00LF, 5¢ = =
. B Z 59 pri = Pre-
1.5, Ck: 500.0MHz, T £ Temp/Battery | & Sound [ & cpu ¥ Printer - Pre-Test
slot 2: 4GB DDR3 SDRAM PC3H @ Post-Test & Video Playback &4 Tape
9905584-014,A00LF, w | | % Serial ports | < Parallel ports | B 2D Graphics | J 3D Graphics
15V, Ck:B000MHZ, T | @F USB | & RAM | & Plug-in | (l Management | ¥ pCle
slot 3¢ Not popuated < Disk | @ Optical Disk | ¥« Logging | /a Errors | ®s Network
slot 4: Mot populated
virtual memory: Cipagefle.sys (alocatec Disk selection
Graphics [ automatically select all fixed drives at the start of testing
Intel(R) HD Graphics 4600 Drive Test Mode Threshold ~ File size
Chip Type Intel(R) H>: Graphics Fan 00: [Physical disk D:] Not Testing
DAC Type: Intermal 01: [Physical disk NTFS C:]  Not Testing
Memaory 2304MB C: [Local drive] Not Testing
BICS: Intel video BIOS D: ¥tE#ERER [Local drive] Default (Cyclic) NA 1.00
Driver provider Intel Corporation
Driver version: 10.18.10.3993
Driver date: 10-28-2014 < >
sy IEEBRAOENEE SR (¢ Edit details for drive: D: BTHEEERE [Local drive]
Disk volumes
C: Local Drive, WiVolume{ cabdec1 1-51f5- 11e5-824b-806e6f6e Test mode |Default (Cyclic) v
D: Local Drive, \Wrivolume{ ffe6 Le 1c-94f3- 11e5-84f-d0509926 1
File size |1.00 (% of disk) Seek count | 100

Block size 4096 | KB

Disk drives

Slow drive |0.0 MB/Sec (NA = No threshald

@R Model: RunCore SSD Serial: 601C03190073 (Disk: 1, Size

TR Model: SAMSUNG MZHPY 256HDGL-00000 Serial: S 1X2NY Duty cycle override % (or leave blank to accept default)

SMART options
Run self test and log SMART errors[_|

Optical drives Log bad sector i

ase 20

Ready
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3.1.3 show 24-hour Burn-in test PASSED

o BurnInTest V8.1 Pro (1010) - B
File Edit Configuration Test Quick Tests Help

I '} E] x a Y | Current configuration M D . @

System Information | BUIM N ResUits | Event Log | Temperature

Resuilts for MINERVA

Test configuration fle: LastUsed.bitcfg Status: IDLE
Start ime Fri Mov 27 18:57:47 2015 Stop time: Sat Nov 26 18:57:55 2015 Duration: — 024h 00m O8s |
Test Name Cycle Operations Errors  Last Error Description

< Disk (D) 18085  98.656 Trilion a No errors
Temperature = = 0 Noerors

BurnInTest test result n

[]view errors by categories

Ready

3.2 BurnlnTest v8.1 Pro
Used in LITE-ON 128GB(LGT-128M6G)

3.2.1 system information as below:

5] BurnInTest V8.1 Pro (1010) = “
File Edit Configuration Test Quick Tests Help

,\u;' E] x a Y | Current configuration M D . @

System Information | Burn In Results | Event Log | Temperatuire

Memory : -
Total Physical Memory: FEE2ME
Avallable Physical Memory: 6532MB
Memory devices:
Slot 1: 4GB DDR 3 SDRAM PC3-12800

9905584-014.A00LF, seridl#: 876230684, wkyr: 18/2014

1.5v, Ck: BO0.0MHz, Timings 11-11-11-28 (@ Max. freq)
Slot 2: 4GB DDR 3 SDRAM PC3-12800

9905584-014.A00LF, whkiyr: 18/2014

1.5V, Ck: 800.0MHz, Timings 11-11-11-28 (@ Max. freq.)

Slot 3: Not poplated

Slot 4: Not populated

Virtual memory: C\pagefle.sys (allocated base size 1216ME)
Graphics

Intel(R) HD Graphics 4600 14

Chip Type Intel(R) HO Graphics Famiy

DAC Type: Internal

Memory: 2304MB

BIOS: Intel Video BICS

Crriver provider Intel Corporation

Driver version: 10.18.10.3893

Driver date: 10-28-2014 p

Meonitor 1: 1920x1080x%32 59Hz (Primary monitor)

Disk volumes
C: Local Drive, \iPwolume{cabdec 11-51f5-1165-524b-806e5G6e6 9631y, NTFS, (55.56GE total, 23, 15GB free)

Disk drives

| BERER: Model: LITEONIT LGT-128M6G Serial: SOC411967 1ZSCRO00012 (Disk: 1, Size: 119.24GB, Yolumes: D)|
BERERR: Model: RunCore SSD Serial: 601C03190073 (Disk: 0, Size: 55.90GB, Volumes: C)

Optical drives

Ready
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3.2.2

3.3.3

show Disk test mode( 10 ways cycle test)
L<] BurninTest V8.1 Pro (1010) - O

File Edit Configuration Test QuickTests Help
> Be

E‘ ,\j' D x a J_’\ﬂ Current configuration

System Information |Burn In Resuits | Event Log | Temperature|

Memory 774 e T — -
Total Physical Memory: 7882MB =
Available Physical Memory: 6592MB
Megoryidediefe ['s) BurnInTest Preferences
Slot 1: 4GB DDR 3 SDRAM PC3-

‘9205584-014.A00LF, se

e | \ Temp/Battery | ﬂ' Sound | o cPU | B Printer | < Pre-Test

slot 2: 4GB DDR3 SDRAM PC3- <@ PostTest | &L Video Playback &l Tape
9905584-014.A00LF, wh | %= Serial ports | 4 Parallel ports | @ 2D Graphics | [f 3D Graphics
1.5v, Ch: B00.0MHz, Ti @& use | & RAM | G Plug-in | (ff Management | M PCle

Slot 3: Mot populated <» Disk | D Optical Disk | ¥ Logging | /8, Errors | My Network

Slot 4: Not populated o = .

virtual memory: C\pagefie.sys (dlocated Disk selection
Graphics [ ] Automatically select all fixed drives at the start of testing

Intel(R) HD Graphics 4600 Drive Test Mode Threshold  File size|

Chip Type: Intel(R) HD Graphics Fal 00: [Physical disk NTFS C:] Not Testing

DAC Type: Interral 01: [Physical disk D:] Not Testing

Memary: 2304ME, C: [Local drive] Not Testing

BIOS Intel Video BIOS D: FRIETEREE [Local drive] Default (Cyclic) NA 1.00

Drriver provider: Intel Corporation

Driver version; 10.18.10.3393

Driver date 10-28-2014 < >

Monitor 1: 1920% 108032 59H2 (P! Edit details for drive: D: EFHSRIIERE [Local drive]
Disk volumes Test this drive [V]

C: Local Drive, WWPivolume{cabdce 11-51f5-11e5-824b-806e6 oe Test mode | Default (Cyclic) v

D Local Drive, WPWolume{8d2fa9c 7-aafb- 1 1e5-6580-c0509924 . =

File size | 1.00 (% of disk) Seek count | 100
Block size |4096 KB

Disk drives T

; Slow drive |0.0 M8/Sec (NA = No threshold

B Model: LITEGNIT LGT-128MEG Serial; 500411962 175CR: =

EEER: Model: RunCore SSD Serial: 601C03190073 (Disk: 0, Size: Duty ycle override 9% (or leave blank to accept default)

SMART options
un self test and log SMART errors[_|
Optical drives Log bad sector increase Bad sector |20
R
Ready

show 24-hour Burn-in test PASSED

"=} BurnInTest V8.1 Pro (1010) - B

File Edit Configuration Test QuickTests Help
2. J 17

=%0X

Systern Information | Burn In Results | Evert Log | Temperaiure.

/A% Current corfiguration

Results for MINERVA

Test configuration fie:  LastUsed.bitcfg Status: DLE

ISt’zrtnme Fri Dec 25 12:43:16 2015 Stop time:  SatDec 26 19:43:24 2015 Duration:  024h 0om 035 I
Test Name Cyde Operations Errors  Last Error Description
“pDisk (D) 10073 27.762 Trilion Q No errors
& Termperature - - Q No errors
BurnInTest test result n

[[]view errors by categories

Ready
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4, Summary
4.1 M.2(PCl-e I/F) 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, 1/O speed, max. to 600MB/s.
4.3  AS403A adapter I/0 performance is based on M.2 NGFF SSD.
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