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1. Test purpose

Target of the test is to verify compatibility of AAEON UP board with GOODRAM:
e mini mSATA 120GB BICS 3D NAND FLASH (to compare with previous report)
e MSATA 128GB MLC NAND FLASH

GOOD | SSDPB-14000-128
14000: 128GB
GRO019167 17386

LI

e mMSATA 256GB MLC NAND FLASH

SSDPB-14000-256

14000: 256GB
GR0019170 1736

TR




RP-01/07/09/2017

@ LABORATORY Date: 07/09/2017
RAMV Release: 01
VERIFICATION REPORT
Page: 4z 17

2. Test means

UP board with BIOS UP-APLO1 R1.8 (UPA1AM18),
Intel Pentium CPU N4200 @ 1.10GHz
8GB LPDDR4 RAM, 32GB eMMC:
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Power supply 5V, 400mA:
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3. Test description

GOODRAM receive customer device with pre-installed ubilinux™ system. SSD
detection and basic read/write functionality was verified. Due to account privileges

limitations we were not able to install third party benchmark software.

On customer device operating system Ubuntu 16.04 64bit was installed. SSD
detection and basic read/write functionality was verified. With use of system pre-

installed benchmark software read/write transfer speed was verified.
After that, installation of Windows 10 operating system was performed. SSD
detection and basic read/write functionality was verified. With use of benchmark

softwares read/write transfer speed was verified.

SSD was installed directly to customer board without any converter board.
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4. Test results

4.1. mini mMSATA 120GB BICS 3D NAND FLASH
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SSD was detected correctly by operating system ubilinux™ and works without

problem.

SSD was detected correctly by operating system Ubuntu 16.04 64bit and works

without problem:

= 120 GB Disk
& GOODRAM

5D Card Reader 120 GB (120034123776 bytes)
M52564

Model GOODRAM (SBFM61.1)

3 eria OED807771B1700005452
4,2 MB Block Device

s /dev/mmeblkObooto Diskis OK(100°C/212°F)
4,2 MB Block Device

= /dev/mmcblkOboot1 Volumes

4,2 MB Block Device

— /dev/mmcbikorpmb
-

120 GB (120034123776 bytes)
Jdev/sda

Unknown
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Maximum data transfer was verified with use of system benchmark software.

Sample Size: 1GB (2 samples

120 GB Disk — GOODRAM [SBFM61.1] (/dev/sda)
czw, 7 wrz 2017, 15:43:08 (Less than a minute ago)
1000,0 MiB (1048576000 bytes)

Start Benchmark... _ Close i

Average Read Rate: 562 MB/s
Average Write Rate: 540 MB/s

Sample Size: 10MB (100 samples)

120 GB Disk — GOODRAM [SBFM61.1] (/dev/sda)
czw, 7 wrz 2017, 15:45:08 (Less than a minute ago)
10,0 MiB (10485760 bytes)

546,5 MB/s (100 5
522,1MB/s

0,04 msec (1000 samples)

Close

start Benchmark

S

Average Read Rate: 547 MB/s
Average Write Rate: 522 MB/s
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SSD was detected correctly by operating system Windows 10 and works without

problem. Maximum data transfer was verified with use of benchmark softwares:

AS SSD Benchmark v1.9.5986.35387:
4k A5 SSD Benchmark 1.9.5986.35387 [=] @ |[==]

File Edit View Tools Language Help

D: GOODRAM ~ | |[1TGB  ~ | |120GE mSATA mini

GOODRAM Read: Write:
SBFME1.1
storahci - OK
1024 K- 0K
111,79 GB

Seq

M 4K

1498,67 MB/s 396,97 MB/s
- 13,52 MB/s  3592MB/s
4K-64Thrd 463,75 MB/s . | 248,21 MB/s
~ 0,08ms  0471ms

Acc.time

Score:

Start

ATTO: Disk Benchmark v3.05:

GOODRAM 120GE mSATA mini

Test Results
Wirite  m— Fead m— Write: Read

12800 13563

ZhE8E 28019

43518 BE408

SE25E 113380
210344 223234
41595 11529
4766E0 485574
526623 543733
483528 52175
541483 5E037E
546374 5E2478
545402 5E3E7E
545370 5E2168
545046 563151
545045 563151

0 100 200 300 400 500 600 70O 800 900 1000
Transfer Rate - ME / Sec

ATTO Disk Benchmark +3.05
ATTD v, sttatech.com
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Crystal Disk Mark 5.2.2 x64:

B2 CrystalDiskMark 5.2.2 x64 - *

Plik  Ustawienia Wyglad Pomoc Jezykilanguage)

Al

Seq
Q3271 |

4K

Q32T |
- 5eq |
- 4K

i
554.6 453.8
135.6 '115.2
402.6 /1380.3
10.21 68.76

Note: mini mSATA 120GB TLC 3D SSD was tested with previous customer application (test report
RP_0103082017_verification_report). Now test purpose was to check compatibility with new customer

application.
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4.2. MSATA 128GB MLC NAND FLASH

00073241ABE3
Jnmann
ml;?azu ABE2

LLLLTREL

!

8982} -000¥I
821-00071-840SS [AOOD

SSD was detected correctly by operating system ubilinux™ and works without
problem.

SSD was detected correctly by operating system Ubuntu 16.04 64bit and works
without problem:

12l GDODRAM (SBFM21.1)
. SD Card Reader e 12BGB (128035678160 bytes)
M52564 e
4,2 MB Block Device 3 & BBA2OTTEIF1T00006T6T
e v/ minc bk DB EOLD

4,2 MB Block Device
e e/ memcblknboot1 Velumes

4,2 MB Block Device

E _

£

ent Diskis OK(100"C/212°F)

128 GB (128035676160 bytes)
fdev/sda
Unknown
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Maximum data transfer was verified with use of system benchmark software.

Sample Size: 1GB (2 samples)

Model GOODRAM (SBFM21.1)

\\\\\

o " L 0w 0% 0% % % 0% 0% 0% 0w
128 GB Disk — GOODRAM [SBFM21.1] (/dev/sda)
czw, 7 wrz 2017, 15:49:01 (Less than a minute ago)
1000,0 Mi8 (1048576000 bytes)
564,1 MB/s (2 samples)
543,8 MB/s (2 samples)

0,11 msec (2 samples)

Start Benchmark.. Close

e e

Average Read Rate: 565 MB/s
Average Write Rate: 544 MB/s

Sample Size: 10MB (100 samples)

Model GOODRAM (SBFM21.1)

sssss

s L L 0w 0% 0% % % 0% 0% 0% 0w
128 GB Disk — GOODRAM [SBFM21.1] (/dev/sda)
czw, 7 wrz 2017, 15:49:01 (Less than a minute ago)
1000,0 Mi8 (1048576000 bytes)
564,1 MB/s (2 samples)
543,8 MB/s (2 samples)

0,11 msec (2 samples)

Start Benchmark.. Close

e e

Average Read Rate: 544 MB/s
Average Write Rate: 514 MB/s
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SSD was detected correctly by operating system Windows 10 and works without

problem. Maximum data transfer was verified with use of benchmark software’s:

AS SSD Benchmark v1.9.5986.35387:
4k A5 SSD Benchmark 1.9.5986.35387 [=] @ |[==]

File Edit View Tools Language Help

D: GOODRAM ~ | |[1TGB  ~ | 128GE mSATA

GOODRAM Read: Write:
SBFM21.1
storahci - OK
132096 K - OK
119,24 GB

Seq

M 4K

1494,20 MB/s 1 419,04 MB/s
- 863MB/s 39,90 MB/s
4K-64Thrd 534,18 MB/s . | 237,05 MB/s
+ 0,105ms  0,654ms

Acc.time

Score:

Start

ATTO: Disk Benchmark v3.05:

GOODRAM 128 mSaTA

Test Results
Write  m— Flead m— Write: Read

12736 14519

27aes 23N

53243  5B3ER
1035328 116155
223043 230272
423940 414854
473235 431665
020326 D46424
430454 605313
540275 559078
543043 562478
545402 5E3E7E
545970 563151
545970 563151
545046 561189

0 100 200 300 400 500 600 70O 800 900 1000
Transfer Rate - ME / Sec

ATTO Disk Benchmark +3.05
ATTD v, sttatech.com
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Crystal Disk Mark 5.2.2 x64:

== CrystalDiskMark 5.2.2 %64 - *
Plik  Ustawienia Wyglad Pomoc Jezyk(Language)

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

549.0 502.7

|
4 136.1 1121.2
s
]

408.5 4115
11.29 |71.
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4.3. MSATA 256GB MLC NAND FLASH

5
- s |
= -
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3 =g
=1
8 R
] =2 < I

.
434 .

SSD was detected correctly by operating system ubilinux™ and works without

problem .

SSD was detected correctly by operating system Ubuntu 16.04 64bit and works

without problem:

GOODRAM (SBFM21.1)
256 GB (256060514304 bytes)
BBEZ0T781F1700006770

Disk is OK (100°C / 212°F)

Volumes

294 GB Unknomn
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Maximum data transfer was verified with use of system benchmark software.

Samile Size: 1GB i2 samilesi

—, 256 GB Disk
! RAM

. SD Can
M52564;
4.2 MBJ .,
— | Al
42ME8) suven
"
4,2 M81
— /devima

Average Read Rate: 5654MB/s
Average Write Rate: 543 MB/s

[, 256 GB Disk
—GOODRAM

del GOODRAM (SBFM21.1)

Samile Size: 10MB ilOO samilesi

256 GB Disk — GOODRAM [SBFM21.1] (/dev/sda)
czw, 7 9 (Less than a minute ago)

Average Read Rate: 547 MB/s
Average Write Rate: 523 MB/s
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SSD was detected correctly by operating system Windows 10 and works without

problem. Maximum data transfer was verified with use of benchmark software’s:

AS SSD Benchmark v1.9.5986.35387:
4k A5 SSD Benchmark 1.9.5986.35387 [=] @ |[==]

File Edit View Tools Language Help

D: GOODRAM ~||1GB  ~ 256GE mSATA

GOODRAM Read: Write:
SBFM21.1
storahci - OK
132096 K - OK
23847GE

Seq

M 4K

1486,38 MB/s 413,12 MB/s
- 945MB/s 41,83 MB/s
4K-64Thrd 268,55 MB/s . | 254,50 MB/s
~ 0,104ms  0,512ms

Acc.time

Score:

Start

ATTO: Disk Benchmark v3.05:

GOODRAM 256GE mSaTa

Test Results
Wit — Flead m— "Wwirite Read

13952 144976

27904 30976

55E6E  B1952
107520 1185918
221184 2435930
424083 448659
477843 B02236
524023 B46424
502918 513878
541433 EE1ES4
545263 BE3E64
544473 BE1E97
545237 BE2168
545046 EE2168
545970 561183

0 100 200 300 400 500 €00 700 @200 900 71000
Transfer Rate - ME / Sec

ATTO Digk Benchmark +3.05
ATTD v sttotech.com
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Crystal Disk Mark 5.2.2 x64:

B2 CrystalDiskMark 5.2.2 x64 - *

Plik  Ustawienia Wyglad Pomoc Jezykilanguage)

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

&% 555/2 15194
i 135.1 1119.8
1=1399!3 1419/4
]

11.50 ' 71.




