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PE1603 Rev1.0 PCle x16 for SFF-8654 Dual poris Riser Card

1. Overview

This riser card has built-in SFF-8654 8i dual ports connector. It is designed for use by PCle x16 to
configure two SFF-8654 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: PE1603 PCle x16 to SlimSAS 8i dual ports ADD-in Card
Adapter: PC892A SFF-8654 8i to M.2/M.3 dual ports Storage Adapter
Cable: SFF-8654 8i(SIimSAS) to SFF-8654 8i(SlimSAS) Cable x2

OS: Microsoft Windows 10 64bit OS

2.2 Test target: PE1603 AIC, PC892A adapter and M.3 NF1 & M.2 NVMe SSD

modgelNo.: PE1603

PCle Gen3 16-lane to two SIimSAS 8-Lane (SFF-8654 8i) Adapter

tockt ne,: MIC 7 4-8801
SImSAS &Lane lo SImSAS B-Lane Cable

Mode! No.: PCBI2A

'|IIII|
il
-1"" I Slimline SAS &-Lane to M2 3 NWie SSD0x2 Adapier

Ly

PC892A Adapter supporis 3 kinds of NVMe S50

1. M.2 22xB80mm form factor

i :

5‘:3'_‘:-.-]

www.minerva.com.tw
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PE1603 Rev1.0 PCle x16 for SFF-8654 Dual poris Riser Card

2.3 ___Install Hardware

First inserts PE1603 AIC into GABYTE X570 AORUS MASTER PCle x16 Slot and, using the
MIC74-8801 Cable to connect PC892A 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 SS, 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] — >
BEF) =|Z(S) #=ER(P) MESEET W|EAH) :E=(Language)
All 5 ~/|1GIB ~|1D: 0% (0/477GiB) YIMB/s ~
e | Read [MB/s] Write [MB/s]
P 3567.69 1709.86
armt 2941.79 1708.50
as2rie 1374.98 1354.74
amt 55.35 197.21
2.5.2 M.2 NVMe LITEON/960GB performance as below:
== CrystalDiskMark 7.0.0 x64 [ADMIN] — >
BEF) =|Z(S) #=EE((P) MESEE(T J|EAH) zZE=(Language)
All 5 ~/|1GIB ~|E: 0% (0/894GiB) “|IMB/s >
e | Read [MB/s] Write [MB/s]
i 2326.97 901.39
P 1906.76 923.38
w216 1179.92 945.09
art 49.07 191.01
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2.5.3 M.3 NF1 Samsung/4TB performance as below:
E CrystalDiskMark 7.0.0 x64 [ADMIN] - x
BEF H==(E) HERP) REEXET |EB(H) :E=(Language)
All 5 ¥||1GIB ~I|F: 0% (0/3577GiB) “IIMB/s ~
R | Read [MB/s] Write [MB/s]
P 2823.56 1993.74
Py 2132.07 1973.49
aszrie 2330.14 1767.62
poy 52.43 203.19

254 M.3 NF1 Samsung/4TB performance as below:
== CrystalDiskMark 7.0.0 x64 [ADMIN] — x
BEF H==(E) HERP) REEXET |EB(H) :E=(Language)
All 5 ¥||1GIB ~11G: 0% (0/3577GiB) “IIMB/s ~
R | Read [MB/s] Write [MB/s]
P 2813.27 1993.60
po 2138.13 1975.98
as2rie 2325.21 1775.69
art 52.30 202.60
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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:

4 AS SSD Benchmark 2.0.7316.34247 - X

Fle Edit View Tools Language Help
|D: NVMe SAMSUNG MZVKWS125CSI v | 16B v |

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

& Seq

& 4K

&1 4K-64Thrd
i Acc.time

Score:

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

4 AS 55D Benchmark 2.0.7316.34247 - *
File Edit View Tools Language Help
‘& LITEON EF2-KE960 S|[ieE |

LITEON EP2-KB960 Read: Write:
9KW28P7
stornvme - OK
1024 K - OK
89425 GB

}Izl 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 - X

Fle Edit View Tools Language Help
F. MZALB3TBHALS-00003-001 v|[1eB ||
MZ4LB3T8HALS-0000 K Read: Write:
EFAB0010
stornvme - OK

16384 K- OK
3576.98 GB

M Seq

M 4K

M 4K-64Thrd
M Acc.time

Score:

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

1 AS SSD Benchmark 2.0.7316.34247 = X

Fle Edit WView Tools Language Help
G: MZALB3T8HALS-00003-001 vl[1eB v|]

MZ4LB3T8HALS-0000 | Read: Write:

EFAS0010

stornvme - OK

16384 K- OK
| 3576.98 GB

ilz Seq

@ 4K

© 4K-64Thrd
éIZI Acc.time

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:

<< Description >>

Cueue Depth:

Untitled - ATTO Disk Benchmark 4.01.0f1 — X
File Help

oive: | . | 0)FmmEE ~| Direct 0

/0 Size: [s12B |t [6amB v [ ]Bypass Wiite Cache
File Size [verity Data

TestResults
Wlrite  — Fead m— Wit Eead
5126 57.98MBfs 605G MB/s
1KB 11603MB/s 120,40 MBfs
2KB 22374MBjs  235.95 MBfs
4KB 43470MBjs  457.77 MBYs
8KB 85153MB/s  674.97 MBfs
16 KB 1585 GBfs 159 GBfs
32 KB 162 GBfs 273 GBfs
64 KB 160 GBfs 3GBfs
128 KB 160 GBfs 3.20 GBfs
256 KB 160 GBfs 3.30 GBfs
512KB 159 GBfs 3.30 GBfs
1MB 159 GBfs 3.30 GBfs
2MB 159 GBfs 3.30 GBfs
4MB 159 GBfs 3.30 GBfs
8MB 159 GBfs 3.30 GBfs
12MB 159 GBfs 3.20 GBfs
16MB 159 GBfs 3.30 GBfs
24MB 159 GBfs 3.26 GBfs
32MB 159 GBfs 3.27 GBfs
43 MB 159 GBfs 3.22 GBfs
64 MB 160 GBfs 317 GBfs
0 04 08 12z 16 2 24 28 32 36
Transfer Rate - GBfs @ Bytesis  ()10fs
Storage and Network Connectivity Experts
‘www.atto.com
2.7.2. M.2 NVMe LITEON/960GB performance as below:
® Untitled - ATTO Disk Benchmark 4.01.01 - *
File Help
Dive: | . ||E)mimmE v| oo
/0 Size [5128 ~ to |B4MB v [Bypass Wiite Cache

Cueue Depth:

<< Description »>

Test Results

Whirite  — Fead e

04 08 12 18 2 24 28 32 38
Transter Rate - GBfs

Wyrite

B.49 hB/s
2356 MB/s
78.50 MB/s
364.99 MBfs
483,16 MBfs
864,58 MB/s
890.06 MB/s
828.43 MBfs
43598 MB/s
48564 MB/s
762.28 MB/s
73317 MBfs
99,30 MB/s
775.76 MB/s
725.06 MB/s
886.33 MB/s
863,61 MB/s
817.70 MB/s
880.73 MB/s
789.04 MB/s
742.92 MB/s

(@ Bytes/s

Storage and Network Connectivity Experts

www.atto.com

Fead

2058 MB/s
45.54 MB/s
86.73 MB/s
150.68 MB/s
375.70 MB/s
536.66 MB/s
953.44 MB/s
157 GB/s
194 GB/s
210GB/s
215 GB/s
210GB/s
210GB/s
2.24GB/s
2.03GB/s
2.09GB/s
2.07 GB/s
197 GB/s
2.05 GB/s
1.89GB/s
198 GB/s

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

File Help

& Untitled - ATTO Disk Benchmark 4.01.0f1

170 Size,

File Size

Dive: | .. | F)itenieE

[s128 |t [64MB v

256 ME e

<< Description >>»

TestResults

V\ [~ Diract 110

[(Bypass Write Cache

[(erity Data

Queue Depth:

it  — Read m— \White e
5128 5298 MBjs  56.27 MB/s
1KB 105.99MB/s 112,83 MBYs
2KB 2007 MBjs 22374 MBfs
4KB A1720MBls 44552 MBYs
8KB B0L16MB/s 85153 MBls
16KE 157 GB/s 154 GB/s
32KB 1.85 GBfs 230 GB/s
64KB 1.86 GB/s 242 GB/s
128KB 1.86 GB/s 250 GB/s
256 KB 165 GBfs 251 GB/s
512 KB 165 GBfs 258 GB/s
1 MB 1684 GBfs 253 GB/s
2 MB 1.84 GB/s 259 GB/s
4MB 1.84GB/s 259 GB/s
8 MB 1.85 GBfs 259 GB/s
12 MB 1.84GB/s 260 GB/s
16 B 165 GBfs 260 GBs
24 0B 184GBfs 260 GBs
32 MB 1684GBfs 253 GB/s
49 MB 1.84 GB/s 259 GB/s
64 1B 1.84 GB/s 261 GB/s
0 04 08 12 18 ¢ 24 28 32 38
Transfer Rate - GB/s ®Bytesis (104
Storage and Network Connectivity Experts
www.atto.com
2.7.4 M.3 NF1 Samsung/4TGB performance as below:
# Untitled - ATTO Disk Benchmark 4.01.0f1 - *

File Help

/0 Size:

File Size

Dive: | L. (o) eeE

[5128 vt [64ME v

256 MB ~

<< Description >>

Test Results
rite  m— Fead m—

512B
TKB
ZKB
4KB
KB
16 KB
32KB
B4KEB
128 KB
256 KB
E12KB
1 MB
ZMB
4B
G MB
1z MB
16 MB
24 MB
32 MB
46 MB
B4 MEB

1]

04 08 12 1B 2 24 28 32 36

Transfer Rate - GBfs

v [ADirectlo

[ Bypass wiite Cache

[werity Data

CQueue Depth

Write

5347 MB/s
106.72 MB/s
211.04 MB/s
420.13 MBYs
B03.16 MB/s
157 GB/s
1.56 GB/s
1.57 GBfs
1.57 GBfs
1.86 GB/s
1.85 GB/s
1.55 GB/s
1.55 GBfs
1.85 GB/s
1.85 GB/s
1.55 GB/s
1.55 GBfs
1.55 GBfs
1.84 GB/s
1.84 GB/s
1.55 GB/s

@ Bytes/s

|

Storage and Network Connectivity Experts

www.atto.com

Fead

5713 MB/s
113.56 MB/s
225.69 MB/s
447.43 MB/s
B57.39 MB/s
154 GB/s
2.33 GB/s
2.44 GB/s
2.52 GB/fs
252 GBYs
2.60 GB/s
261 GB/s
2.61 GB/s
262 GBYs
261 GB/s
261 GB/s
2.61 GB/s
2.61 GB/s
261 GBYs
261 GB/s
2.63 GB/s

Ologs
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PE1603 Rev1.0 PCle x16 for SFF-8654 Dual poris Riser Card

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 s

File | Benchmarks | | System Info |Settings‘ Test size 1GB |' | ive ‘Ed: R EEE] VH Screenshot | Help

78040 [EREAER)
' 13,975.47 54.59
50,792.54 (R

15447572 EE) - |
SR osiams| 34505 [RRFEYNY  55245)
3  09359ms|  2,0054) 1,068.46 133.56

/s
YT 2asians| 10240 [PTIYTY 1340

4K 0.021 . " i
_ 5ms 46,558.67 18187
4K 0D4 | 149,961.25 585.79

40016 0.0516ms 310,247.20 1,211.90

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 | System Info |Settings! Test size |1GB |' [ Dive [ e BIBEHE) VJ Screenshot | Help

[ Read| Resplme] MBreadl __OPS| W]

[ 22285ms [ 2060 [PYTYEY 700
BRCSNN|  oosoms| et d ERTEIOPTY  doa0
TGV 0.0919ms |  2,125.1 R R IR 170.01
4K QD16 148,645.67 580.26 LSS
E  0i65ims| 11,3450 ERIIYERY 75556

o ST

SeqMB 5.3086ms|  1,024.0] 188.37 753.50
TR o0zoms|  caoo[PETTIITY  i7os

4K OD4 0.0 N 640.0 111,099.80 433.98

PO 0.0787ms|  640.0 PTERTIPY 794.36

=
H

1.15

Run wiite

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 | Benchmarks | (Ometer | System Info |Settings Testsize 1GB ||| - | D EETRBEE] | Screenshot | Help

Seq 4MB 1.7090ms 585.14 2,340.57
BENCSN|  007%0ms| 6183 MERFXIFED 49.46

4K 0D4 46,590.17 181.99
4 QD16 164,527.61 642.69 LTI
3K 6,966.50 217.70
ER  oi6oams| 7014 [ECPEEY 77025]

Seq4MB 2.0781ms|  1,024.0 481.20 1,924.81
0.0209ms 47,887.99 187.06 N —

T 0.0284ms|  640.0 ERVINPET 550.83

[T 0.0425ms 376,989.00 1,472.61

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

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

File ! Benchmarks [ neter | System Info | Settings! Testsize 1GB I' | = |E g BT EHFER) "’I; Screenshot! Help

[ Read| Respime| MBreas| ___TOPS| Wb

Seq 4MB 585.14 2,340.57
; 12,633.80 49.35
4 GD4 46,567.04 181.90
K Qo1 165,365.58 645.96 LTI
K 6,947.25 217.10
E  0:605ms [ 11,690 [ENEPITY 77650

STM 207azms| 10240 [NPTIRTN 52644
a 0.0209ms 47,774.71 186.62

e 0.0285ms | 640.0 140,339.18 548.20

oo T D 574,17575 (KRR

Rur wite

Drives :
Notes :

Minerva Innovation Company
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3. Burn In Tests and Results

3.1 BurnlnTest v8.1 Pro

3.11

system information as below:

i) BurninTest V8.1 Pro (1010) - O x
File Edit Configuration Test Quick Tests Help
0RO D orioman - 8O
System Information  Burn In Results EventLog Temperature
(74 S
System summary P
/
Windows 10 Enterprise Edition build 18362 (64-bit), Ve
1% AMD Ryzen 7 37003 B-Core Processor [3600.9 MHz], —~ S
32GB RAM, VA
MNYIDIA GeForce 210,
2 % 3577GB HDD, 47766 HDD, 119GB S50, 834468 HDD,
General s
System Name; DESKTOR-7FE106L
Motherboard Manufacturer: Gigabyte Technology Co., Ltd.
Motherboard Model: X570 ADRIUS MASTER
Motherboard Version: R N
Motherboard Serial Number: Default string <
BIDS Manufacturer: American Megatrends Inc.
BIOS Versiomn: FSl ¢ %
BIOS Release Date: 08/02/2019 G
BIDS Serial Number: Default string “L '
CPU
CPU manufacturer: AuthenticAMD  Qrlline CPU comparison
CPU Type: AMD Ryzen 7 3700 B-Core Processor
CPUILD: Family 17, Model 71, Stepping O
Physical CPU's: 1
Cores per CPU: =]
Hyperthreading: Mot capable
CPU features: MM SSE S5E2 S5E3 S55E3 S5E4. 1 S5E4. 2 S5E4a DEP PAE AMDE4 AES Turbc
Clock frequencies:
Measured CPU speed: 3600.9 MHz
Cache per CPU package:
L1 Instruction Cache: 16 x 32 KB
L1 Data Cache: 16 % 32 KB
L2 Cache: 16 x 512 KB
L3 Cache: 32MB
v
Ready
i BurninTest V8.1 Pro (1010) - m} x
File Edit Configuration Test Quick Tests Help
BY0R DD @O
System Information  Burn In Results  EventLog  TemperatLre
Memory devices: 8~
Slot 1: 16GE DDR4 SDRAM PC4-21300
1.2v, Ck: 1333.3VHz, Timings 19-13-19-43 (@ Max. ﬁeq.j
Slot 2: 15GE DDR4 SDRAM PC4-21300 &/
1.2v, Ck: 1333.3¥Hz, Timings 19-19-19-43 (@ Max. freq.)
Slot 3: Mot populated
Slot 4: Mot populated
Virtual memory: Ciipagefile.sys (alocated base size 48564MB)
Graphics
NVIDIA GeForce 210 S
Chip Type: GeForce 210 7
DAC Type: Integrated RAMDAC
Memaory: S12MB
BIOS: Vergion 70.18.64.0.5
Drriver provider: NYIDIA v
Driver version: 21.21.13.4201
Driver date: 11-14-201%
Monitor 1: 1920 1080x 32 59Hz (Primary monitor)
Disk volumes
C: Local Drive, Ywolumeq 9acfbéca-0000-0000-00%e-b33e00000000 1, NTFS, (117, 26GE total, 69,3868 o)
D: Loca Drive, WaWolume{ 327 7e45d-0000-0000-0000- 100000000000 1\, SFFEEERE, NTFS, (476.94G8 o 6,83
E: Local Drive, \ye\olume{& 7b2dBc3-0000-0000-0000- 100000000000 1, Fr#EEREE:, NTFS, (894,256 total, 894,12
F: Local Crive, \Wwolume{ f2f13801-03e5-4ed0-20da-90BbSf950c96 1, FrigRiREE, NTFS, (3576.97G8 total, 3576:?_6‘
G: Local Drive, WhWolume{ 0f4b8320-eSaa-45cc-B1lal-cd34efBa6f09 1, FTHERTRE, NTFS, (3576.97GB total, 3578.76¢
Disk drives
RERSIR: Model: MZ4LBITBHALS-00003-001 Serial: NfA (Disk: 1, Size: 3576.98GR, Wolumes: F) @
TR Model: SAMSUNG MZ2VKWS 12HMIP-00000 Serial: N/ ([Disk: 4, Size: 476.94GB, Volumes: O) =
REERR: Model: Crucial_CT128MSS0S503 Serial: 142300320185 (Disk: 0, Size: 119.24GB, Volumes: C)
HEEEHR: Model: LITECQN EP24B960 Serial: M/A (Disk: 3, Size: 834.2568, Yolumes: E)
FEEER: Model: MZALB 3TBHALS-00003-001 Serial: N/A (Disk: 2, Size: 3576,98GB, Wolumes: G) w
Ready
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3.1.2

3.13

Disk test mode( 10 ways cycle test)

PE1603 Rev1.0 PCle x16 for SFF-8654 Dual poris Riser Card

& BurninTest V8.1 Pro (1010) — O %
File Edit Configuration Test Quick Tests Help
E E' D x m o) |Current comfiguration v & . Q
System Information Burn In Resui ﬁ BurninTest Preferences X
Memory devices: & Temp/Battery @& Sound & CPU AP Printer  § Pre-Test
Slat; 4 Post-Test &L Video Playback &4 Tape
% Serial ports 4 Parallel ports M 2D Graphics @ 3D Graphics
Slot 2: & use  #RAM WG Plug-in | (ff Management M PCle
< Disk () Optical Disk Logging /a\ Errors M Network
Disk selection
Slot 3:
slot 4: DAutomati:aHy select all fixed drives at the start of testing
Virtual memory: Drive Test Mode Threshold  File : &
Graphics 1 C: [Local drive] Mot Testing
NVIDIA GeForce 210 D: EREFEHYE [Local drive]  Default (Cyclic) NA 1.00
Chip Type: E: RS [Local drive]  Default (Cyclic) NA 1.00
DAC Type: F: #i#fEEi%R [Local drive]  Default (Cyclic) NA 1.00
Memory: G: FFERAYEE [Local drive]  Default (Cyclic) NA 1.00
Vi v
BIOS:
Driver provider: < 2
Driver version: Edit details for drive: E: FTtEHEIER [Local drive]
Driver date:
Monitor 1: Test mode |Default (Cyclic) V|
Disk volumes 1
File size (% of disk) Seek count | 100
C: Local Drive, Wvolume{ actb
D Local Drive, WPivolume{ 3277 Block size KB
E: Local Drive, WiWolume{67h 2 ) _
F: Loca Drive, \Wowolume(f2f138 Slow d_rlve_ MBfSec_[NA = No threshold
: Local Drive, Wevolume{ofabe Duty cycle override | | % (or leave blank to accept defoutt)
Disk drives | SMART options
BRI Model: MZ4LBSTBHALS-OX Run self test and log SMART errors[_|
B Model: SAMSUNG MZVK Log bad sector increase Bad sector |20
FERE R Model: Crucial_CT128M3!
BT Model: LITECN EP2-KB28)
BRI Model: MZ4LE3TBHALS-C
[[(== || = || =m
Ready
24-hour Burn-in test PASSED
& BurninTest V8.1 Pro (1010) - m} pas
File Edit Configuration Test Quick Tests Help
E’ 8' D x a a3 |Current configuration ’ . 9
System Information  Burn N Results EventLog Temperature
Results for DESKTOP-7FB10GL
Test configuration fle:  LastUsed.bitcfg Stafus: IDLE
Start ime: FriMar 13 14:35:3% 2020 Stop time:  Sat Mar 14 14:35:47 2020 Duration:  024h 00
Test Name Cycle Operations Errors  Last Error Description
“pDisk (D) 2447 26,697 Trilion 0 No errors
“pDick (E) 1159 23,967 Trilion 0 Mo errors
“pDigk (F1) 297 26,658 Trilion 0 Mo errors
“Fhigk (G) 297 26.558 Trilion 0 Mo errors
& Temperature = = 0 Mo errors
BurninTest test result X

D\c’iew 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, /O speed, max. to 32Gbps.
4.2 PE1603 adapter I/O performance is based on M.3 NF1, M.2 NVMe SSD.
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