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PE1602 Rev1.0 PClex16 for SFF-8643 Quad poris Riser Card

1. Overview

This riser card has built-in SFF-8643 8X connector dual ports. It is designed for use by PCle x16
to configure quad SFF-8643 x4 bifurcations.

. Tools and Results of Performance Measurement

N

2.1 _Test Platform

M/B : GIGABYTE X570 AORUS MASTER

CPU: AMD Ryzen 7, 3700X 8-Core

Memory :  Kingston KVR26N19D8/16, DDR4-2666MHz, 32GB(16GB DIMM*2)
ATX Power : COOLER MASTER G750M, 750W ATX, 12V V2.2 Power Supply

AIC: PE1602 PCle x16 to MINI SAS HD 8X dual ports ADD-in Card
Adapter: PC892A SFF-8654 8i to M.2/M.3 dual ports Storage Adapter
Cable: SFF-8643(MINI SAS HD) 8-Lane to SFF-8654 8i Cable x2

OS: Microsoft Windows 10 64bit OS

2.2 Test target: PE1602 AIC, PC892A adapter and M.3 NF1 & M.2 NVMe SSD

Model No. : PE1 602

PCle Gen3 16-lane to Mini SAS HD(SFF-8643) 8x quad-port Adapter

Model No. : MIIC72-9801
Mini SAS HD 8-Lane to Slimline SAS 8-Lane Cable

Model No. : PC892A
Slimline SAS 8-Lane to M.2/M.3 NVMe SSDx2 Adapter
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2.3 ___Install Hardware

First inserts PE1602 riser card into GABYTE X570 AORUS MASTER PCle x16 Slot and,
using the MIC72-9801 Cable to connect PC892A adapter with M.3 NF1, M.2 NVMe SSD.

2.4 BIOS & Windows 10 OS environment setup

241 Primary SATA SSD installed Windows 10 OS.
2.4.2 M.3 NF1, M.2 NVMe SS, formatted to NTFS Mode. Don’t install any program.
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2.5

CrystalDiskMark 6.0.2 x64 performance test

X Benchmark (Sequential Read & Write / default = 1MB)
M.2 NVMe Samsung/512GB performance as below:

251

2.5.2

E CrystalDiskMark 6.0.2 x64
BEF) J|E(S) RSZF(T) ZREAH)

- >

$Z=(Language)

'5 v||1GiB

v||D: 0% (0/477GiB)

v]

Read [MB/s]

i 3564.7

Write [MB/s]

1825.8

& 1354.5

1381.8

& 652.2

609.4

& 53.35

211.2

M.2 NVMe LITEON/960GB performance as below:

== CrystalDiskMark 6.0.2 x64
BEF =E(S) REEXEM ZAMH)

— X

$2=(Language)

V|

S 2326.4

E 5 v|[1GB  v|[E: 0% (0/894GiB)
Read [MB/s] Write [MB/s]

& 1180.2

#h 523.1

\iiy 48.72
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253 M.3 NF1 Samsung/4TGB performance as below:

== CrystalDiskMark 6.0.2 x64 - X
BEF Z:E(S) WEFE(M F|EBH) 2ZES(Language)

ES v|[iGB8  v|[F: 0% (0/3577GiB) v
Read [MB/s] Write [MB/s]

&h 518.1
\i# 51.88

254 M.3 NF1 Samsung/4TGB performance as below:

E CrystalDiskMark 6.0.2 x64 — *
BEF) £E(S) WEEXEM #EAMH) #ES(Language)
5 v|[1GB  v/||G: 0% (0/3577GIB) v

@ 2822.8
& 1908.6
¥ 520.9
& 51.91

Minerva Innovation Company




PE1602 Rev1.0 PClex16 for SFF-8643 Quad poris Riser Card

2.6 _AS SSD Benchmark 2.0.6 performance test
X Benchmark (Read & Write by MB/s, default block size = 16MB)
2.6.1 M.2 NVMe Samsung/512GB performance as below:

L4 AS SSD Benchmark 2.0.6821.41776 - X

Fle Edit View Tools Language Help
D: N¥Me SAMSUNG MZVKW5125CSI v | [1GB v |

NVMe SAMSUNG Read: Write:
CXA7
secnvme - OK
1024 K - OK
476.94 GB

M Seq

& 4K
& 4K-64Thrd
_IE Acc.time

Score:

2.6.2° M.2 NVMe LITEON/960GB performance as below:

&8 AS SSD Benchmark 2.0.6821.41776 - X

Fle Edit WView Tools Language Help
'E: LITEON EP2-KB960 v|[16B V]

LITEON EP2-KB960 Read: Write:
OKW28P7
stornvme - OK
1024 K- OK
894 25 GB

4 Seq

M 4K
& 4K-64Thrd
M Acc.time

Score:
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2.6.3 M.3 NF1 Samsung/4TGB performance as below:

4 AS SSD Benchmark 2.0.6821.41776 -

Fle Edit View Tools Help

'F: MZALB3T8HALS-00003-001 v|[1eB v||

MZ4LB3T8HALS-0000 | Read: Write:
EFA8B0010
stornvme - OK
16384 K- OK
3576.98 GB

M Seq

@ 4K

1 4K-64Thrd
M Acc.time

Score:

| Start Abort

2.6.4 M.3 NF1 Samsung/4TGB performance as below:

1 AS SSD Benchmark 2.0.6821.41776 -

Fle Edit View Tools Language Help

G: MZ4LB3TBHALS-00003-001 v|[1eB ||

MZ4LB3T8HALS-0000 | Read: Write:
EFAS0010
stornvme - OK
16384 K- OK
3576.98 GB

M Seq

M 4K
& 4K-64Thrd
M Acc.time

Score:
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2.7 ATTO Disk Benchamrk 3.0.5 performance test
2.7.1 M.2 NVMe Samsung/512GB performance as below:

Drive: [d] vl I” Force Wiite Access
Tiansder Size: |512B v |lo [64ME  ~|

Total Length: | 256 MB 'I

PE1602 Rev1.0 PClex16 for SFF-8643 Quad poris Riser Card

[¥ Diect /0

" 1/0 Comparison
* Overapped |/0
" Neither

Queuve Depth: |4 - I

Contralled by:
I =
< Description >3
Test Results
/rite — Read s ‘Wite Read
5128 39808 40360
1KB 79140 81956
2KB 153306 163913
4KB 315774 326803
8KB 622902 B46387
16 KB 1269359 1295548
32KB 1769406 2523987
64 KB 1761214 3270377
128KB 1755652 3496207
256KB 1753381 3511305
512K8 1750666 3512859
1M8B 1754904 3512859
2MB 1754304 3512853
4MB 1750666 3530292
aMB 1754304 3512853
12 MB 1751198 3494561
16 MB 1754904 3495596
24 MB 1755469 3434561
32 MB 1746447 3487023
19 MB 1746447 3453412
54 MB 1754904 3444313

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Transfer Rate - MB / Sec

ATTO Disk Benchmark +3.05
ATTU vy, attotech, com

2.7.2 - M.2 NVMe LITEON/960GB performance as below:

Drive: [-e] ~| [ Force ‘wiite Access
TransferSge: [6128 ~|to[s4ME  v|

Total Length: |256MB vl

¥ Diect1/0

" 1/0 Compatison
& QOverlapped 1/0
" Neither

Queuve Depth: |4 vl

Controlled by:
LI
<< Description »>
Test Results
Wiite  m— Read m— Wite  Read
5128 6784 21833
1KB 24253 48007
2KB 80731 90434
4KB 276627 157769
BKB 500452 395934
16KB 710272 586022
32KB 882182 978038
B4 KB 930968 1701979
128KB 826689 2247360
256KB 823491 2301213
512KB 921102 2242458
1MB 954154 2337124
2MB 803298 2105376
4 MB 858012 2044554
aMB 934230 2302755
12 MB 842789 2093059
15 ME 965920 2264716
24 MB 929385 2306867
32 MB 892659 2291522
48 MB 807099 2234292
54 MB 929914 2258471

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Transfer Rate - MB / Sec

ATTO Disk Benchmark v3.05
ATTD vy, attotech.com
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2.7.3

M.3 NF1 Samsung/4TGB performance as below:

Drive: I+ .I ™ Force Wiite Access v Diect /0

P 7 1/0 Comparison
Transfer Size:  |512B lo |64 MB

- | ;I - I ;I & Qverlapped 1/0
Total Length: | 256 MB 'I " Neither

Queue Depth: |4 - I

Controlled by:

<< Description »>

Test Results
Wiite m— Read s

Wiite
363689
73070

147161

Read

38400
76300
154185
297387 305559
588070 592733
1165426 1199292
1977230 2335559
1978925 2609149
1978925 2676091
1981963 2456886
1973790 2518653
1973790 2531153
1973790 2531153
1973790 2537449
1973790 2537449
1972456 2525003
18737390 2531153
1872456 2535269
1964161 2528739
1964753 2540780
1971919 2553410

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Transfer Rate - MB / Sec

ATTO Disk Benchmark ¥3.05
ATTO v, attotech. com

2.7.4 M.3 NF1 Samsung/4TGB performance as below:

DS E SR 2

™ Force Write Access ¥ Diect1/0

Drive: 3 5
Transter Size: |512 B ;I to IB# MB ;I

Total Length: |256 MB 'I

" 1/0 Comparison
& Qverlapped /0
" Neither

Queue Depth: |4 - I

Controlled by:

=]

<< Desciription >

Test Results
Write  m— Flead

Write
36644
73764

143577

300452 305818

596262 596818

1173618 1207959
1990333 2351124
1980455 2615672
1996717 2703604
1981963 2462982
1983513 2524887
1978639 25950136
1978639 2553410
1973790 2550136
1973790 2547197
1972456 2547883
1973790 2541015
1972456 2547043
1964161 2553410
1974268 2946902
1953382 2541015

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Transfer Rate - MB / Sec

ATTO Disk Benchmark +3.05
ATTD wiwwy. attotech.com

Read
38528
76336

155844
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2.8 AnvilBenchmark_V110_B337
2.8.1 M.2 NVMe Samsung/512GB performance as below:

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

File | Benchmarks | [Ometer | SystemInfo | Settings | Test size [1GB |'\ - [ = dFIREEE] "I‘ Screenshot! Help

[ Read| Resplme| Wereadl OS] Wk
Seq B 798.75 3,195.01
C 13.976.12 RG]
PR oo7sims| 24516 [MECPUEYY  196.13)
P 0.1032ms | 7,573.7 [EREIRTET] 605.89 PG
747826 (SR
se0.07 [REEET)

Seq 4MB 2.3828ms m 419.67 1,678.69
4K 0.0217ms X A i
640.0 46,149.79 180.27 —
4K.0D4 0.0269ms (YT  148,525.55 580.18
4K 0D16 0.0513ms 312,146.79 1,219.32

Drives :
Notes :

2.8.2 M.2 NVMe LITEON/960GB performance as below:

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

File | Benchmarks | [Ometer | SystemInfo ‘ Settings | Testsize 1B |~ | - [ B e BIEEEE] | Screenshot | Help

[ Read| Resplme] MBreadl 0P| W]
RTCH  1.9531ms|  2,048.0) §12.00 2,048.00
BRSNS  oosiems|  oros [MEETRTTY w0
woor CLMEREE) 435076 [RICED)
4 QD16 148,812.97 581.30 AL
S  0.1652ms|  11,361.6 ] 6,053.48 756.68

U isvsims| 10240 NPTV 675z
" 43,366.15 169.40

4K QD4 72,146.33 281.82

4K OD16 202,114.60 789.51

——— 9,891.35

Run 9&1 .35

Run write:

Drives :
Notes :

Minerva Innovation Company

10
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2.8.3 M.3 NF1 Samsung/4TGB performance as below:

€ Anvil's Storage Utilities 1.1.0 (2014-January-1) - O X

File | Benchmarks | 10meter | System Info ‘ Settings | Testsize 1GB I' | ‘Ef. BEEER) V]: Screenshot | Help

[ Read| Respime| Wsread| __OPS|_ MBS
Seq 4MB 585.14 2,340.57
' 1255750 [
4K.0D4 46,612.22 182.08
16521375 L] =
K 6,951.45 217.23
6248.35

STV 20742ms|  1,024.0 | 482.11 1,928.44
[JTX]  47,384.86 185.10 I —

4 QD4 [TTX]  141,240.58 551.72

016 0.0421ms 380,241.08

Drives :
Notes :

2.8.4 M.3 NF1 Samsung/4TGB performance as below:

@' Anvil's Storage Utilities 1.1.0 (2014-January-1) - O .8

File | Benchmarks reter | System Info | Settings | Testsize 1GB |~ || Dive [E g BRI ETEE] || Screenshot | Help

[ Read| Respfme| MBreadl __OPS| M|
Seq 4MB 585.14 2,340.57
BNES|  o07oims| 6150 REPYOTT
4K OD4 46,641.82 182.19
16521213 (TR "=
"9  0.1436ms|  3,266.9 6,961.97 217.56
E 0.1505ms | 11,0900 [NRCPTYT

Seq4MB 482.1
TS 0.0210ms | [JTX)  47,571.02 18552
140735.52 [RE)
CCUN  0.0423ms|  640.0 JET/NLERD 1,476.89

Drives :
Notes :
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3. Burn In Tests and Results

PE1602 Rev1.0 PClex16 for SFF-8643 Quad poris Riser Card

3.1 BurnlnTest v8.1 Pro
3.1.1

system information as below:

ﬂ BurninTest V8.1 Pro (1010)

File Edit Configuration Test Quick Tests Help

System summary

32GE RAM,
NVIDIA GeForce 210,

General

System Name:
Motherboard Manufacturer:
Motherboard Model;
Motherboard Version:
Motherboard Serial Number:
BIOS Manufacturer;
BIOS Version:
BIOS Release Date:
BIOS Serial Number:

cPU
CPU manufacturer:
CPU Type:
CPUIL:
Physical CPU's!
Cores per CPU;
Hyperthreading:
CPU features:
Clock frequencies:

windows 10 Enterprise Edition bLild 18362 (84-bit),
1 x AMD Ryzen 7 3700 8-Core Processor [3600.9 MHz], =

=EINE ] Y [

System Information Burn In Results  EventlLog Temperature

o

119GB S50, 2 x 3577GE HDD, 477GE HDD, B94GE HOD,

DESKTOP-7FE 1061

Gigabyte Technology Co., Ltd.
K570 ADRUS MASTER

XX

DefaLlt sring

American Megairends Inc.

Fel

08/02/2012

DefaLlt string

AuthenticAMD  Crline CPU comparison
AMD Ryzen 7 3700% 8-Core Processor
Farmily 17, Madel 71, Stepping O

1

8

Mot capable

MMX SSE SSE2 S5E3 S55E3 S5E4.1 S5E4.2 S5E4a DEP PAE AMDE4 AES TUrbc

Ready

Measured CPU speed: 3600.9 MHz
Cache per CPU package:
L1 Instruction Cache: 16 x 32KB
L1 Data Cache: 16 % 32KB
L2 Cache: 16 % 512 KB
L3 Cache: 32MB
v
Ready
i) BumninTest V8.1 Pro (1010) - m} x
File Edit Configuration Test Quick Tests Help
250X 0o B
System Information  Burn In Results EventLog Temperature
Slot 1: 16GB DDOR4 SCRAM PC4-21300 L 8 ~
Ia y
1.2v, Ck: 1333.3MHz, Timings 19-19-19-43 (@ Max. freq.) -
slot 2: 16GB DDR4 SCRAM PC4-21300 &
1.2V, Ck: 1333.9MHz, Timings 18-19-19-43 (@ Max. freq.)
Slot 3: Mot populated
Slot 4; Mot populated
Virtual memory: Cpagefie.sys (alocated base size 4564MB) Q
Graphics FaN
NVIDIA GeForce 210 \1
Chip Type: GeForce 210 iy
DAC Type: Integrated RAMDAC P
Memary: 512MB
BIOS: Version 70,18.64.0.5
Driver provider: NVIDIA
Drriver version: 2121134201 3 &
Criver date: 11-14-2018
Monitor 1: 1920x1080x%32 59Hz (Primary manitor)
Disk volumes 4
e Uy
C: Local Drive, Y\Whwolume{ 9acfbéca-0000-0000-009e-b33e00000000 1, NTFS, (117.26GE total, 9. 45GB freeh| -~
D: Lacal Drive, WiWolume{ 37 7245d-0000-0000-0000- 100000000000 1, #FIEHIERE, NTFS, (476.94G8 €83
E: Local Drive, \WWolume{&7b2d8c3-0000-0000-0000- 1000000000001, #HERITRE, NTFS, (894, 25GB tofal, 894.12
F: Local Crive, Wiolumef 1957 1e25-4282-4 73F-8c 7c-94d 7584295 3¢ 1, FHIgsiE, NTFS, (3576.97GE total, 3576.7
G: Local Crive, W2Wolume{c11b8394-fa3e-42fd-befe-c2bb09d 151411, FrBRIEEE, NTFS, (3576.976E total, 3576.76¢
Disk drives
GERRAE: Model: Crucial_CT128MS505503 Serlal: 14230C320185 (Disk: 0, Size: 1192468, V_o\umes: C)
FEEREHE: Model: MZ4LB3TBHALS-00003-001 Serial: M/& (Disk: 3, Size: 3576.9868, volumes: F)
FEERRHE: Model: MyMe SAMSUNG MZVKWS 12 SCSI Disk Device Serial: M/A (Disk: 4, Size: 476.94GB, Valumes: D)
FEERHE: Model: MZ4LB3TBHALS-00003-001 Serial: M/a (Disk: 2, Size: 3576.9868, volumes: G)
FERRHE: Model: LITEQN EP2-KB350 Serial: M/& (Disk: 1, Size: §94.25GB, Yolumes: E)
Optical drives v
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3.1.2

3.1.3

Disk test mode( 10 ways cycle test)

< Disk & Optical Disk

& BurninTest V8.1 Pro (1010) — O x
File Edit Configuration Test Quick Tests Help
BHOR0 S DB
System Information  Burn In Resuit ﬁ BurninTest Preferences %
Elodl: & TempyBattery @ Sound 4&f CPU  5F Printer . Pre-Test
4 Post-Test ﬂ Video Playback & Tape
Slot 2: % Serial ports 4 Parallel ports B 2D Graphics ‘f 3D Graphics

& uss & rAM & Plug-in (¥ Management ™ pCie
Logging /s, Errors M Network

clEen Disk selection
Slot 4:
virtual memory: [[] Automatically select all fixed drives at the start of testing

Graphics Drive Test Mode Threshold  File : ~
NVIDIA GeForce 210 C: [Local drive] Not Testing
chip Type: D: FHERIERE [Local drive]  Default (Cyclic) NA 1.00
DAC Type: E: ETLEREERE [Local drive]  Default (Cyclic) NA 1.00
Memory: F: ¥EREYER [Local drive]  Default (Cyclic) NA 1.00
BIOS: G: FHEHHYRE [Local drive] Default (Cyclic) NA 1.00
Driver provider : A
Diriver version: < >
Diriver date: Edit details for drive: G: FFIEEERE [Local drive]
Monitor 1: Test this drive [»]

Disk volumes Test mode |Defau|l (Cydlic)

C: Local Drive, WiWolume{ 9acthi

Fil
O Local Crive, Wawvolume{3e77 e siz

(% of disk) Seek count | 1

E: Local Drive, \Wivolume{&7b2 Block size KB

F: Local Drive, WrWolumef 1957

G: Local Drive, Woivolume{c11b Slove drive M8/Sec (NA = No threshold
Disk drives Duty cycle override l:l % (or leave blank to accept default)

IR Model: Crucial_CT128MS!
B Mods!: MZ4LBITBHALS-O)
R HE: Model: NvMe SAMSUNG

AR Model: MZ4LBITEHALS-0)
EARiR: Mode!: LITEON EP2-KBO§

Optical drives

SMART options
Run self test and log SMART errors[ |

Log bad sector increase Bad sechor |20

[ m= || ®=ms || em

Ready

24-hour Burn-in test PASSED

& BurninTest V8.1 Pro (1010) - | X
File Edit Configuration Test Quick Tests Help

E' D x a £33 | Current configuration ’ . e
System Information  Burn InResUlts Event Log Temperature
Results for DESKTOP-7FB106L
Test configuration file:  Lastsed.bitcfg Status: IDLE
Start time: Mon Jan 27 14:57:52 2020 Stop fime:  Tue Jan 25 14:58:01 2020 Curation:  024h OC|
Test Name Cycle Operations Errors  Last Error Description
“Fhisk (D) 2409 26.306 Trilion 1] Mo errors
“FDisk (E:) 1159 23,965 Trilion 1] Mo errors
< Disk (F1) 297 26,658 Trilion 0 Mo errors
“pligk (G) 297 26,658 Trilion 1] Mo errors
& Temperatre - - 0 No errors

BurninTest test result X

DVIE."W errors by categories

Ready
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4, Summary

4.1 M.3 NF1, M.2 NVMe SSD is PCl-e Gen 3 / 4 Lane Interface, /0 speed, max. to 32Gbps.
4.2 PE1602 adapter I/0O performance is based on M.3 NF1, M.2 NVMe SSD.
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