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PE1604 Rev1.0 PCle x16 for SFF-8612 8i Dual poris Riser Car

1. Overview

This riser card has built-in SFF-8612 8i dual ports connector. It is designed for use by PCle x16 to
configure two SFF-8612 8i bifurcations for x4 NVMe 4 ports.

N

. Tools and Results of Performance Measurement

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: PE1604 PCle x16 to OCulink 8i dual ports ADD-in Card
Adapter: PD893A SFF-8612 8i to M.2/M.3 dual ports Storage Adapter
Cable: SFF-8611 8i(OCulink) to SFF-8612 8i(OCulink) Cable x2

OS: Microsoft Windows 10 64bit OS

2.2 Test target: PE1604 AIC, PD893A adapter and M.3 NF1 & M.2 NVMe SSD

Madel No. : PE1 604

PCle Gen3 16-lane to two OCulink 8-Lane (SFF-8612 8i} Adapter

todet o - MICBO-7701
OCulink 8-Lane o OCulink 8-Lane Cabie

Wodel Mo. : PDBO3A
QCukink 8-Lane fo M.2/M.3 MVMe S50x2 Adapter

PDEP3A Adapter supports 3 kinds of NVMe S50

1. M.2 22xB0man form factor

Www.minerva, com.tw
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2.3 ___Install Hardware

First inserts PE1604 AIC into GABYTE X570 AORUS MASTER PCle x16 Slot and, using the
MIC80-7701 Cable to connect PD893A adapter with M.3 NF1, M.2 NVMe SSD.

2.4 BIOS & Windows 10 OS environment setup

2.4.1 Primary SATA SSD installed Windows 10 OS.
2.4.2 M.3 NF1, M.2 NVMe SSD, formatted to NTFS Mode. Don’t install any program.
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2.5 CrystalDiskMark 7.0 x64 performance test

¥ Benchmark (Sequential Read & Write / default = 1MB)

251 M.2 NVMe Samsung/512GB performance as below:
== CrystalDiskMark 7.0.0 x64 [ADMIN] — x

BEF ZE(G) H=HEBEP) HEXEM |IEBEH) :Z=(Language)
All 5 v||1GiB ¥ ||D: 0% (0/477GIB) “IIMB/s ~

4 Read [MB/s] Write [MB/s]

P 3561.39 1740.60
i 3004.09 1744.45
as2rie 1343.60 1358.62
art 55.68 218.30

2.5.2 M.2 NVMe LITEON/960GB performance as below:
E CrystalDiskMark 7.0.0 x64 [ADMIN] - X
BEF) =:=Z(S) =ZEE((P) MESEET =|EAH) :E=(Language)
All 5 ¥/|1GIB ¥ E: 0% (0/894GiB) YIIMB/s >
B | Read [MB/s] Write [MB/s]
P 2170.13 920.62
i 1841.74 894.29
as2rie 1180.08 886.38
art 48.99 186.41
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253

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

Stop
|

5

E - Random Write [4/5] [ADMIN]

BEF) |ES) HEWE) HSIEMN HHH

1GIB
Read [MB/s]

F: 0% (0/3577GiB)

— X

Z=(Language)

MB/s
Write [MB/s]

Stop

2827.84

1961.98

Stop

2129.81

1941.94

Stop

2313.68

1638.78

Stop

47.87

200.85

254 M.3 NF1 Samsung/4TB performance as below:
== CrystalDiskMark 7.0.0 x64 [ADMIN] — x
BEF) =EES) =EREP) WSEEM REA(H) ES(Language)
All 5 ~/|1GIB ¥11G: 0% (0/3577GiB) YIIMB/s >
e | Read [MB/s] Write [MB/s]
P 2826.43 1963.47
armt 2121.90 1941.55
as2rie 2314.14 1653.03
amt 47.60 200.31
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2.6 _AS SSD Benchmark 2.0.7 performance test
X Benchmark (Read & Write by MB/s, default block size = 16MB)
2.6.1 M.2 NVMe Samsung/512GB performance as below:

48 AS SSD Benchmark 2.0.7316.34247 = X

File Edit View Tools Language Help
D: SAMSUNG MZVKW512HMIP-00000 «| 1GB |

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

;IZI Seq

& 4K

@ 4K-64Thrd
M Acc.time

Score:

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

4 AS SSD Benchmark 2.0.7316.34247 - X
File Edit View Tools Language Help
E: LITEON EP2-KB960 vi[16B V||

LITEON EP2-KB960 Read: Write:
9KW28P7
stornvme - OK
1024 K - OK
894.25 GB

o Seq

& 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 2.0.7316.34247

File Edit View Tools
F: MZALE3T8HALS-00003-001

Language Help

v/[16B |

I MZ4LB3T8HALS-0000
EFAS0010

stormvme - OK

16384 K - OK

3576.98 GB

& Seq

M 4K

& 4K-64Thrd

irEI Acc.time

Read:

Score:

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

4 AS SSD Benchmark 2.0.7316.34247

File Edit View Tools
| G: MZALB3TSHALS-00003-001

Language Help

V| [IGE v‘|

MZ4LB3T8HALS-0000
EFA80010

stornvme - OK
16384 K- OK
3576.98 GB

“ Seq

M 4K

i 4K-64Thrd

[
;IZI Acc.time

Read:

Score:
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2.7 ATTO Disk Benchamrk 4.01. performance test

2.7.1 M.2 NVMe Samsung/512GB performance as below:

@ Untitled - ATTO Disk Benchmark 4.01.0f1

File Help

Dive: | . | D)pmeE

/0 Size: 5128 w0 B1MB >
File Size: 256 MB ~

<< Description »>

TestResults

rite  m— Read m—

v [Diealo

[ Bypass \wite Cache

[verify Data

Queue Depth

WWrite Fead
B12B 57.98 MB/is B0.91 MB/s
1KB 120.40 MEB/s 120.15 MB/s
2KB 23936 MB/s 251.08 MB/s
4KB 46070 MB/s 511.48 MB/s
aKB 84958 MB/s 989.30 MB/s
16 KB 156 GB/s 178 GB/s
32KB 158 GB/s 295 GB/s
B4 KB 157 GB/fs 308 GB/s
128KB 157 GB/s 327 GB/s
G KE 157 GBfs 329 GB/s
512KE 156 GB/s 329 GB/s
1B 1.58 GBfs 330 GB/fs
2B 1.58 GBfs 330 GB/fs
4B 1.57 GBfs 330 GB/s
amB 1.58 GB/s 330 GB/s
12 B 1.57 GBfs 3.29GB/s
16 MB 1.58 GB/s 3.28 GB/s
24MB 1.58 GB/s 3.29GB/s
32 MB 158 GB/s 328 GB/s
48 MB 158 GB/s 322 GB/s
B4 MB 158 GB/s 328GB/s
0 04 06 1z 16 2 24 28 32 36
Transfer Rate - GBs @Bytes/s  (O10/s
Storage and Network Connectivity Experts
’ ATTD g ‘www.atto.com y p
2.7.2° M.2 NVMe LITEON/960GB performance as below:
@ Untitled - ATTO Disk Benchmark 4.01.0f1 - >

File Help

Dive: | . || E)HEHRE

110 Size [s128 v|to [B4MB v
File Size: 256 MB v

<< Description »>

Test Results

Mifrite  m— Fiegd m—

1] 04 08 12 16 2 24 28 32 36
Transfer Rate - GB/s

[]Bypass Write Cache

[verify Data
Qusus Depth: 4

YWrite

B.47 MB/s
23.38 MB/s
76.50 MB/fs
365.90 MB/s
626.78 MB/s
583.81 MBfs
861.10 MB/s
887.84 MB/s
797.26 MB/s
837.94 MB/s
896 MB/s
760.40 MB/s
820.14 MBfs
#99.30 MB/fs
77757 MBfs
623.02 MBfs
907.30 MB/s
763.37 MB/s
74452 MBfs
893.56 MB/s
837.38 MB/s

@ Bytess

Storage and Network Connectivity Experts

www.atto.com

v\ [¥|Direct 110

Fead

20.63 MBis
45.41 MBjs
86.95 MB/s
150.09 MBYs
379.60 MBYs
£39.34 MB/s
97319 MB/s
1.61 GBfs
217 GBfs
1.97 GBfs
213 GBfe
210 GB/fs
2.01 GBfs
210 GB/s
2.05 GBYs
2.09 GBfs
217 GBfs
210 GBs
1.98 GBs
2.02 GBs
214 GBfs

Ologs
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2.7.3

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

& Untitled - ATTO Disk Benchmark 4.01.0f1
File Help

Dive | . | F)ieEsE

O Size: 512 v |w [64ME v

File Size: 256 MB e

<< Description »»

TestResults

Wirite  m— Fead m—

v\ [~]Direct 1O

[ Bypass \Writs Cache

[ erify Data

Queue Depth:

“Write Fead

5126 RA7I MBS BAGAMB/s
1KE 10721 MB/s 11258 ME/s
2Ke 21251 MB/s  223.25 ME/s
4KB 4230BMB/s 44552 MB/s
BKB 79339MB/s  A5739MB/s

16 K8 157 GEY/s 154 CE/s
32K8 1.83 GEY/s 230 GE/s
LE 183 GBYs 245 GBYs
125 KB 1.83 GEY/s 253 GE/s
255 KB 1.83 GEY/s 254 GE/s
512KB 182 GBYs 261 GBYs
1 M8 181 GE/s 260 GE/s
218 181 GE/s 258 CE/s
4B 1.81 GB/fs 258 GBfs

& MB 182 GBYs 258 GAYs
12MB 181 GE/s 258 GE/s
16 MB 181 GE/s 258 GE/s
24MB 181 GBY/s 258 GAYs
32MB 1,82 GEY/s 258 GE/s
43 ME 181 GE/s 258 CE/s
54 MB 181 GBY/s 258 GAYs

0 04 08 12z 16 2 24 28 32 36
Transfer Rale - GB/s @Byess  (Olojs
’ Storage and Network Connectivity Experts
‘www.atto.com
2.7.4 M.3 NF1 Samsung/4TGB performance as below:
& Untitled - ATTO Disk Benchmark 4.01.01 - *

File Help

Dive: | L. |[(0) FikieE

110 Size: 5128 v to B4 MB v

File Size: 256 ME ~

<< Descrigtion »>

TestResults

Wit — Read m—

512B
1KE
2KE
4KE
GKE
16 KB
32KB
b4 KB
126 KB
256 KB
512 KB
1 hE
2 MB
4ME
& ME
12MB
16 MB
24 MB
32MBE
48 B
64 MB

1] 04 08 12 16 2 24 28 32 36
Transter Rate - GB/s

V| [~ Direct 110

[]Bypass white Cache

[Jverity Data

Queue Depth:

“rite

53.69 MB/s
106.48 MB/s
21163 MB/s
41916 MB/s
793.39 MB/s
157 GB/s
184GB/s
183GB/s
183 GB/s
183GB/s
183 GB/s
184GB/s
184GB/s
184GB/s
184GB/s
184GB/s
184GB/s
184GB/s
184GB/s
184GB/s
184GB/s

(@ Bytes/s

www.atto.com

’ ATTO Storage and Network Connectivity Experts

Fead

56.88 MB/s
112.34 MB/s
222.76 MB/s
44455 MB/s
851.53 MB/s
1.84 GB/fe
234GB/s
240 GB/s
251 GB/s
251 GBls
259 GBle
261 GB/s
261 GB/s
261 GB/s
261 GBs
261 GB/fe
261 GB/s
262 GBs
2.62 GBls
261 GBs
260 GB/e

Ologs
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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) - & X

File | Benchmarks | I0meter | System Info |Settings| Testsize [1IGB |~ | e | d BIBEEE] | Screenshot | Help

[ Read] Respime| WBreadl __loPS|  Mos
ST 1.2813ms| 2,048 780.49 3,121.95
' B| oocoams| 7037 ERIFIERE
PR oorsims| 25003 MECETIY 20002
woors (CKCE) AR 155,225.80 (NGEOER) | o=
747878
128K 1,070.92 133.87

TR zastims| 10240 JPTTYT

« 52,051.21 203.33
4K 0D4 0.0258ms 155,332.03 606.77
4 D15 307,660.49 1,201.76

Run wite

SAMSUNG MZ
Drives: 4
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 | (Omete System Info |Settings! Testsize 1GB " | orive [ e BRIEBEE) VI Screenshot | Help

M8 read | 10PS

43686 O]

11,857.05 46.32
4403570 [IAEZN]
D18 148,961.80 581.88 LIS
797496 ELEE)
LS 0.1659ms |  11,313.1 [RRRNCY VYA 7] 753.40

ST ssins| . 00 [EENETYY onir|
“ ssssroo REN]
PUYI 00353ms| 6400 BERTEPILERN 44221

4K QD16 0.1837ms 640.0 87,101.54 340.24

Drives :
Notes :

Minerva Innovation Company
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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 " mete System Info | Settings' Testsize 1GB |' | : ‘f. BREEEE) VI Screenshot | Help

[ oostams|  soosJERPRUTY 7o)
4K 004 45,372.62 177.24
#0D16 161,383.09 630.40 EEEIEE
"9 0.1523ms|  3,080.2) 6,564.50 205.14
TR o:soims | 113026 YA 7527

ST 20742ms|  1,024.0 482.11 1,928.44
0.0211ms |  640.0 Y PIRT 185.23 I

PETI  0.0275ms|  640.0 BRTEFITXE] 567.53

4K 0D16 [JTX]  378,206.93 1,477.37

Drives :
Notes :

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

€3 Anvil's Storage Utilities 1.1.0 (2014-January-1) = O X

File Benchmarks | Ometer | System Info |Settings: Test size 1GB " | - B g BiIBETER] | Screenshot | Help

Seq 4ME 585.14 2,340.57

1223921
E 4525353 (KL
161,434.06 [N o=
K 6,436.13 201.13
605017 [EEIED

Seq 4MB 48211 1,928.44
PR oozioms 4127837

—
rs0,742:10 IR "
JRR018 0.0433ms [ITY]  369,839.92 1,444.69
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3. Burn In Tests and Results

3.1 BurnlnTest v8.1 Pro

3.11

system information as below:

ﬁ BurninTest V8.1 Pro (1010)

File Edit Configuration Test Quick Tests Help

250 R 0 o WO
System Information  Burn In Results EventLog Temperature

System summary
Windows 10 Enterprise Edition build 18363 (54-bit),
1x AMD Ryzen 7 3700% B-Core Processor [3601.0 MHz],
32GB RAM,
MYIDIA GeForce 210,
2% 3577GB HOD, 477GE HOD, 113GE 550, 834GE HDD,

General
System Name: DESKTOP-7FB 1061
Motherboard Manufacturer: Gigabyta Technology Co., Ltd.
Motherboard Model: X570 AORLS MASTER
Motherboard Version: KX
Motherboard Serial Number: Default string
BIGS Manufacturer: ALASKA - 1072009
BIOS Release Date: 2013/08/02
BIOS Serial Number: Default string
CPU
CPU manufacturer: AuthenticAMD  Criline CPU comparison
CPU Type: AMD Ryzen 7 3700 B-Core Processer
CPUID: Famiy 17, Model 71, Stepping O
Physical CPU's: 1
Cores per CPU: =
Hyperthreading: Mot capable

GPU features:
Clock frequencies:

Measured CPU speed: 3601.0 MHz
Cache per CPU package:
L1 Instruction Cache: 16 x 3ZKB
L1 Data Cache: 16 X 3ZKB
L2 Cache: 16 X 512 KB
L3 Cache: 32Me
Memory
Total Physical Memory: 32558MB
Available Physical Memory: 29254MB
Ready

& BurninTest Va1 Pro (1010}
File Edit Configuration Test Quick Tests Help

B9 0 X 0 & G ]

Systermn Informalcn Bum In Resuts Evertlog Temperature

>Be

Memaory

Total Plwysical Memory: JZ55EME

Available Physical Memory: 2924EMB

Wirtual memory: < hpagefle sys (diocated base ske 4B54ME)
Graphics

MNYIDIA GeForce 210

chip Type: GeForce 210

DAC Type: Integrated RAMDOAT

Mernory s S1VE

BISS: Wersion 70.1B.64.0.5

Drivar provider: [t

Coriver wersian: 21.21.13.4201

Ciriver date: 11-14-2016

Monitor 1t 1520108032 S5HE [Primary menitar) &
Disk volumes "

Disk drives

C! Local Crive, WAy olme{ Sechisca-0000-0000-009e-h 3300000000 H, NTFS, (117, 26a ;onal 65 15@3 freeh

O Loca Drive, W2Yialume] 32 772450-0000-D000-0000- 100000000000, SFERIEREE, NTFS, [476.94G8 totsl, 4758368 fres)
E: Local Drive, WAvoiume ] Fh2dBe5-0000-0000- L0 100ACGA00 1, FrEERm, HNIFS, (554 2568 totd, 524.1. =)
F: Loca Orve, Walume{ o747 1ad-45f3-4B875-a474-fI6b 132330 Fo [, STPRRtekes, NTFS, (35753768 totd, 3576, 7660 fec) ,,r
G Locd Drive, \Wwolime{937be3ba-b 157-40d5-s0b4- Tocass 720 1, H7HNEREE, NTFS, (3576,976E total, 3 Jzeﬁeéa freey 1

&
\}/

\__) t/

s

R Mode: MEALE ITAHALS-00003-00 L Serid: M (Disk: 2, Size: 35769968, Volimes: F)
Piiodlel: SAMELIRG MEVKWE 1 BHVP- 00000 Serisl: Mk

m PModsl: LITEGH EPZ-KESE0 Sendl: ML [Tk 4, See: B34, 2568, Yolumes: E)
TR Mode: MEALE ITAHALS-00003-00 1 Serid: M (Disk: 3, Size: 35769968, Yolmes: S)

Diek: 1, Sze: 476. 2468 Yolmes: 01

Optical drives

Network
It} 1211 Shgatit Menwork Cornectan (MAC: B4 7E 159 30 A0 06
Ready

Minerva Innovation Company
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3.1.2 Disk test mode( 10 ways cycle test)

oo Pro (1010) ul
File Edit Configuration Test Quick Tests Help
EH0X 00w I DEO
System [formation  Burn [n Resuts Bventlog  Temperabrs
R P ——
Mermory & BuminTest Preferences *
Total Physical Mermory: 3255AVE
Available Physical Memory: FIAEME 4 Temp/Battery % Sound & CPU 5P Printer 4§ Pre-Test
wirtual memory: Cilpageliesys 4 Post-Test @ video Playback &4 Tape
Graphics | % Serialports 4 Parallel ports B 2D Graphics  Jy 3D Graphics
NVIDIA GeForce 210 & use  FRAM W& Plugin (O Management R PCle
Ehip Type: BeForc2210 || & Disk () Optical Disk B4 Logging /e Errors My Network
DAL Typs: regrsted e
Memary: S1aME sk szledion
BING: Varsion 70,158 [ Autamatically select all fiked drives at the start of tasting
[E =y (I 2 sy Drive Test Mode Threshold  File: =
Drivenverabny Z1.21. 13378 00; [Physcal tisk NTFS €] Wat Testing
Drhver date: 11-14-2016 ' )
T o T l: [Fhyscal disk 0:] Hat Tesing
i 1 03¢ [Physical disk F:] Mot Teating
Disk volumes 03; [Physical disk G:] Wat Testing
C: Local Drive, WAvolume{ dacfbéca-00a0-0000-003e-| o4 [Fhysical disk E:] Mot Testing
O Locd Drive, WA eUmme] 367 7e45c-0000-0000- 000 C: [Local drive] Hat Testing =
E: Loca Dirive, Wl e] 670 2083 D00 0-I000-000 < >
Fi Lecd Crive, Wi ohme{ce 747 1d4-9af3- 487554 74 Edit details for drive: G2 FFLEEETREE [Local drive]
¢ Local Drive, 7 i¥olume] 437he hd-h 157400520k Test this drive [2]
Disk drives Test mode |Default (Cyclic) -
EEERM: Model: MEALRITEHAL S-00003-001 Serial: Mk - IR s of disk Seak oe |
BRI Mokl SAMENG MZVKINS 12HMIP-00000 S Rl = (% of disk) eak count
FERRERE: Mockel: Crucial_CT12BMSE05E03 Seriel: 14230 Block siza |1D96 ~| KB
R Mokl LITEDH EP2-RESE0 Serial: hyw (Disk: 4,
BB Mockl MZALBITEHALS-00003-001 54 Nia slow drve (00| wafsec (s = o treshld
Onplical drives Duty cyde override % [or leave blank to scospt default)
SMART options
2un self test and log SMART errors|_|
Log bad sector increase Bad sectoe | 20
MNetwork
[Mbel[R] 1211 Ggabit Metoiork. Cormection MAC: B4: 28
x|
Ready

3.1.3 24-hour Burn-in test PASSED

@ BuminTest VBT Pro | - jul
File Edit Configuration Test Quick Tests Help
=EANp gusyerarrrenamel 4 [7)
Syatern Information BLM INResUls Eventlog Tempersture
Results for ESK TOP-7FB 1061
Tast corfiguration fle: LasH_ead.bitcfg Status: D=
Clart me: Thu AR 23 15012036 2020 Shop tme:  Fri Apr 24 15: 12:46 2020 Duration:  0zdh 00m 08 I
Tast Name Cycle Operations Errors  Last Error Description
=ik (D) 1397 145 Trlken o] Mo errors
=ik (£ 4259 8,795 Trikon o] M e
=Dk (Fr) 1757 142 Trlken o] Mo errors
@ Disk (50) 1759 142 Trilen o M errors
Ml Termperanre - - 0 Moerrors
BurninTest test result *

[ ] view errars by catagories
Ready
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4, Summary

4.1 M.3 NF1, M.2 NVMe SSD is PCl-e Gen 3 / 4 Lane Interface, /O speed, max. to 32Gbps.
4.2 PE1604 adapter I/O performance is based on M.3 NF1, M.2 NVMe SSD.
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