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EP6121 Rev1.0 Host Bus Adapter |

1. Overview

The Host Bus Adapter may provide PCle x16 Gen 5, 32GT/s high-speed signals extension,
bulit-in ReDriver controller to provides equalization up to 22 dB at 16 GHz to MCIO 74P.

2. Tools and Results of Performance Measurement

2.1 Test Platform:
M/B : GIGABYTE X670E AORUS MASTER
CPU : AMD Ryzen 5, 7600X 6-Core
Memory :  Kingston KF556C36BBEK2, DDR5-5600MT/s, 64GB(32GB DIMM*2)
ATX Power : Apexgaming AN-550, 550W ATX, 12V V2.2 Power Supply

AIC: EP6121 PCle x16 Gen 5 with Redriver to MCIO 74P dual port ADD-in Card
Cable: PCle 5.0 MCIO 74P to U.2(SFF-8639) dual port, 50cm Cable
OS: Microsoft Windows 11 64bit OS

2.2 Test target: EP6121 & Samsung U.2 PM1783 / 15.36TB NVMe SSD

SFF-8630

model No.: EP 6121
= PCle x16 Gen5 with Redriver
to MCIO 74P Dual port AIC

JF

SFF-TA-1016

4

mosaino: GHC 74-2955
MCIO 74P PCle GenS to U.2 x2 Y cable
length : 50em

~b-d

SFF-TA-10M6

SR ITFLR

— 4 5,
L PCle Slot x16
) S it —

Samsung PCle Gen 5 U.2 55D

4&

From external SATA 15PIN +12V & 3.3Vaux Power

M/B : GIGABYTE X670E AORUS MASTER
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2.3 Install Hardware

Inserts U.2 NVMe SSD into MCIO 74P to U.2 dual port cable, and connects cable to
EP6121 AIC. The EP6121 AIC plugs into PCle x16 Slot of GIGABYTE X670E AORUS MASTER

2.4 BIOS & Windows 11 OS environment setup

241 Primary SATA SSD installed Windows 10 OS.
2.4.2 U.2 NVMe SSD, formatted to NTFS Mode. Don’t install any program.
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2.5 CrystalDiskMark 8.0 x64 performance test
*Benchmark (Sequential Read & Write / default = 1MB)

2.5.1 Samsung U.2 PM1783 / 15.36TB SSD performance in Lane 0~3 as below:
B CrystalDiskMark 8.0.0 x64 - X
BEFR BTG =TSP ®EZZFET REBEH) £E=language)

- '5 ~||1GiB || D: 0% (1/14306GiB) | MB/s ~|
i Read (MB/s) Write (MB/s)

en | 14175.33| 7662.44
Cam 5860.00  7663.17
w | 884.95 = 674.00
o 47.75|  188.90

252 Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 4~7 as below:

E CrystalDiskMark 8.0.0 x64 [Admin] — *
BEFR =EG) ETEEP FEZEM #H#HMH) ==languags)

- 5 ~|[1GiB  ~| E0%(10/14306GiB) ~ | MB/s v
i Read (MB/s) Write (MB/s)

W 14203.16  7663.07
Cam 6030.20/ 7666.54
e 882.83  676.00
Cam 53.03|  309.69
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2.5.3

254

Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 8~11 as below:

E CrystalDiskMark 8.0.0 x84 [Admin]
BEF =TS HESEP ®EZEF;M EBEH)

= X

§E£=(Language)

5 ~||1GiB

~|| D: 0% (1/14306GiB)

< mes -]

Read (MB/s)

Write (MB/s)

M 14176.96

el 6085.05

all 878.14

el 52.45

Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 12~15 as below:

E CrystalDiskMark 8.0.0 x84 [Admin]
EEF) =TS =8P H®EZFET S|EH

= X

E£=(Language)

5 ~||16iB

|| E: 0% (10/14306GiB)

| mBss |

Read (MB/s)

Write (MB/s)

SE i 14199.20
el 6116.43
al 888.63  677.12
Wl 52,94 306.15
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2.6 __AS SSD Benchmark 2.0.7 performance test

#Benchmark (Read & Write by MB/s, default block size = 16MB)

2.6.1

2.6.2

Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 0~3 as below:

File Edit

View Tools

A4 AS 55D Benchmark 2.0.7316.34247

Language
D: SAMETUNG MZWLO1STHELA-O0ADT -

1GE

Help

W

— X

SAMSUNG

OPPA3B5Q
stornvme - OK
16384 K - OK
14306.00 GB

Read:

8 Seq

@ 4K

@ 4K-64Thrd

® Acc.time

Write:

Score:

&

Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 4~7 as below:

A4 AS 55D Benchmark 2.0.7316.34247

File Edit

View Tools

Language

E: BAMETNG MEWLO1STHELA-OOADT 1

Help

B

L

= x

SAMSUNG

OPPA3BSG
stornvme - OK
16384 K - OK
14306.00 GB

Read:

@ Seq

2 4K

8 4K-64Thrd

@ Acc.time

Write:

Score:
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2.6.3

2.6.4 Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane12~15 as below:

Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 8~11 as below:

EP6121 Rev1.0 Host Bus Adapter

A4 AS 55D Benchmark 2.0.7316.34247

File Edit VWiew Tools Language
D: 3AMSTUNG MZWLO1ISTHEL &-0040°% -

1 GE

= x

SAMSUNG

OPPA3B5Q
stornvme - OK
16384 K - OK
14306.00 GB

Read:

8 Seq

2 4K

8 4K-64Thrd

® Acc.time

Write:

Score:

L4 A3 55D Benchmark 2.0.7316.34247

Fle Edit View Tools Language
E: 3AMBTUNG MZWLO15THELA-00407 -~

1GE

= x

SAMSUNG

OPPA3BS0
stornvme - OK
16384 K - OK
14306.00 GB

Read:

@ Seq

@ 4K

8 4K-64Thrd

@ Acc.time

Write:

Score:

Minerva Innovation Company




EP6121 Rev1.0 Host Bus Adapter

2.7 ATTO Disk Benchamrk 4.01 performance test

2.7.1

Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 0~3 as below:

File Help

E Untitled - ATTO Disk Benchmark 4.01.0f1

X

Drrivve:
1/0 Size:

File: Size:

<< Description »»

256 MB

O] EHE TR
2B

~ to B4 MB o

e

Test Results

it m— Read me—

5128
1KB
2KB
4KB
aKB

16 KB

32KB

64 KB

128KB
256 KB
512 KB
1MB
2MB
4 MB
aMB
12MB
16 MB
24 MB
32 MB
43 MB
E4 MB

4

B 8 1m0 12 14 16 18 20
Transfer Rate - GB/s

() Bypass write Cache
[V erify Data

Queue Depth: 4 e

ndribe

76.21 MB /s
152.41 MB/=
301.41 MB/s
B07.25 MB/s
113GB/
2.25GB/s
427 GB/s

T GB/s
FA12GB/s
TA12GB/s
F.09GB/s
FA13GBA
FA13GBA
FA13GBA
F13GB/s
FA0GB/s
FA13GB/
T4 0GB/
T8 GB/s
T8 GB/s
713GB/s

O EBytes/s (104

B Direct 170

Fead

38.33 MB/s
7547 MB/s
12552 MB/s
217.39MB/s
39278 MB/s
BE7.91 MB/s
1.23 0GB/
1.95GB/s
348 0GB/
5.58 GB/s
8.88 GB/s
1019 GB/s
10.76 GB/s
11.06 GB/s
11.44 GB/s
11.67 GB/s
11.91 GB/s
11.92 GB/s
11.97 GB/s
11.85 GB/s
11.94 GB/s

www.atto.com
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2.7.2 Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 4~7 as below:

File Help

B Untitled - ATTO Disk Benchmark 4.01.0f1

X

Drrivve:
1/0 Size:

File: Size:

<« Description »»

256 MB

[E:) RHEHERRE
B12B

~ to G4 MB ~

e

Test Results

it m— Flead e

5128
1KB
2KB
4KB
2KB

16 KB

32KB

B4 KB

128KB
256 KB
512KB
1MB
2MB
4MB
aMB
12 MB
16 MB
24 MB
32 MB
43 MB
64 MB

o 2

4

E 8 10 12 14 168 18 20
Transfer Rate - GB/s

[T Bypass wite Cache
[ Werify Data

Queue Depth: 4 e

Write

76.21 MB/s
160.22 MB/5
302.39MB/5
B08.23 MB/5
113GB/s
2.25GB/s
4.22GB/s
B.BIGE/s
B.BIGB/s
B.87 GB/s
B.B8GB/s
B.71GB/s
B.BE GB/s
E.B4GB/s
B.BE GB/s
E.B8GB/s
B.BIGE/s
B.8IGB/s
B.B2GB/s
B.B2GB/s
B.84 GB/s

OBpes/s (104

@ Direct 110

Read

4211 MB/s
7E.70MB /s
128.49MB/5
211.98 MB/3
34344 MB/s
582,36 B /3
1.02GB/s
1.79GB/s
318GB/s
5.35 0GB/
T GBA
.44 GB/s
960 GB/s
10.22GB/s
10,82 GE/s
11.34 GB/s
11.41 GB/s
11.47 GB/s
11.50 GE/s
11.43GE/s
11.19GE/s

’ ATTO

www.atto.com

Storage and Network Connectivity Experts
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2.7.3 Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 8~11 as below:

B Untitled - ATTO Disk Benchmark 4.01.0f1 = x>
File Help
Drive: (D) SrISEER TR ~ @ Direct 110
1/0 Size: R12B ~ to B4 MB e ] Bypass Wiite Cache
File Size: 256 ME ~ [ Werify Data
Oueue Depth: 4~
<< Description »» a
v
. Test Results
frite  — Fiead s Wiite Read
512E TRF2MES: 4211 MB/s
TKB 160.71 MB4s  F7E7 MB/s
2KB 30336 MBS 134.99MB/s
4KB G06.27 MB/s  190.52 MB/s
KB 113GB 313.81 MB/s
16 KB 223GB/s  B00.34 MB/s
32KB 4.23GB/s 1.11 GB/s
B4 KB 681 GB/s 1.94 GB/s
128 KB E79GB/s 350 GB/s
256 KB B.96 GB/s 5.61 GB/s
512 KB B.97 GB/s 8.89 GB/s
1MB B8 GB/  10.10GB/s
2MB 5.95 GB/s 10.56 GB/s
4 B 7GB/s 10.88 GB/s
gMB 7O03GBYA 11.35GB/s
12ME £.858 GB/s 11.60 GB/s
16 ME 7.04 GB/s 11.75 GB/s
24 MB FO5GBY 11.83GB/s
32MB 705 GBAs 11.85 GB/s
48 MB 707 GB/s 11.82 GB/s
B4 MB FO5GBYA 11.82GB/s
0 2 4 B 8 10 12 14 16 18 20
Transfer Rate - GB/s O Bytes/s (01045
ATTO Storage and Network Connectivity Experts
www.atto.com

2.7.4 Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 12~15 as below:

B Untitled - ATTO Disk Benchmark 4.01.0f1 — *
File Help

Dirive: [E:) SHETEARE TR w @ Direct 140

140 Size: 5128 < to B4ME - () Bypass Wiite Cache
File Size: FEMB [ Werify Data

Queue Depth: 4

<¢ Description >

Test Results

frite m— Fead e

5128
1KB
2KB
4KB
KB

16 KB

32KB

B4 KB

128 KB
256 KB
512 KB
1MB
2B
4 B
8 MB
12MB
16 MB
24 MB
32MB
48 MB
B4 MB
0 2 4 4 8 1 12
Transfer Rate - GB/s

14 16 18 20

drite Fiead
7R.96MB/s 4211 MB/s
160.71 MB/s 7840 MB/s
302.88 MB/s  136.30 MB/s
B04.32 MB/s  248.64 MB/s
113GB/s 39863 MB/s
2.24GB/s  BE1.78MB/s
4.21 GB/s 1.10GB/s
6.92 GB/s 1.98 GB/s
E.86 GB/s 354 GB/s
FO3GE/s 569 GB/s
T.O03GB/s 867 GB/s
703GB/s 10.04 GB/s
FO3GBS 1041 GB/s
T.04GB/s 1081 GB/s
6.92GB/  11.16GB/s
FOTGB/S 1147 GB/s
7O7GB/s 11.78GB/s
FO7GB/ 11.80GB/s
FO7GB/S 11.82GB/s
7.08GB/ss  11.75GB/s
B98GB/s  11.75GB/:

e

©EByptes/s (104

’ ATTO

Storage and Network Connectivity Experts

www.atto.com
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2.8 AnvilBenchmark V110 _B337
2.8.1

Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 0~3 as below:

@ Anvil's Storage Utilities 1.1.0 (2014-January-1) - O
File | Benchmarks | I0meter | SystemInfo | Settings | Testsize [1GB |~ || Drive (S0 d BiEBEEE] - || Screenshot | Help
[ Read] Resptme| MBread| OS] M|

2,048.00
[ oo7eims| 6264 JEREYTTEY 5003
51,039.14 199.37
CSICE 0.0832ms|  9,392.6 R TVELERY 751.40 MEEREY
3K 12,100.59 378.14
126K 9,570.09 1,196.26 32,763.71
32,763.71
Resp. time MB written MB/s .

Seq 4ME 0.5469ms|  1,024.0| 1,828.57 7,314.29

640.0 74,967.39 292,84
e 0.0144ms | O] 277,057.04 1,082.25
#3016 0.0219ms NN 732,022.95 2,859.46

*

2.8.2 Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 4~7 as below:

€@ Anvil's Storage Utilities 1.1.0 (2014-January-1) - O
File | Benchmarks | (Omster | Systeminfo | Settings | Testsize 168 ||| Drive (B0 o BB EERE] || Screenshot | Help
[ Read|  Resp tme| MBread] _iOPS[” WBK|
Seq4MB 2,048.00 8,192.00
[ oozeoms| 6261 [MERPYPTETY  co09)
4 aD4 51,095.92 199.59
TOWEEN 0.0831ms|  9,403.3 BER[VXY LX) 752.26 TR
3K 12,100.59 378.14
126K 9,570.09 1,196.26 3273042‘:3% s
Resp. time MB written MB/s .

Seq 4ME 0.5508ms [  1,024.0 1,815.60 7,262.41

m m 640.0 75,206.31 293.77
| 6400 2 —

Pl 0.0145ms | TN 276,770.22 1,081.13

40076 0.0219ms O] 731,157.53 2,856.08

HBLA-DOAL

*

153

Minerva Innovation Company
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2.8.3 Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 8~11 as below:

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

File | Benchmarks | IOmeter | System Info | Settings | Testsize |1GB |'|| Drive |IEId: B EER] V|| Screenshot| Help

Seq 4MB 2,178.72 8,714.89

1287284 ]
51,215.42 [IES)
10248136 [REED) Fr~
3K 12,154.59 379.83
126K 9,626.23 1,203.28

33,466.86
33,466.86

Seq 4ME 0.5508ms |  1,024.0 1,815.60 7,262.41
P | 0.0131ms | 640.0 76,329.38 298.16
.04 0.0141ms TN 233,049.20 1,105.66

4K.0D16 0.0216ms 640.0 742,650.84 2,900.98

Rur write:

MSUNG MZWLO1
Drives :

Motes :

2.8.4 Samsung U.2 PM1783 / 15.36TB NVMe performance in Lane 12~15 as below:

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

File | Benchmarks | IOmeter | System Info | Settings | Testsize |1GB |'|| Drive |IEIE: B EER] V|| Screenshot| Help

Seq 4MB 2,048.00 8,192.00
[ oo7z7ms| 6283 MMRPYTATY  s0)

4K 004 51,179.07 199.92
4K 0D16 192,573.04 752.24 QEGTIEEY
32K 12,083.45 377.61
128K 9,581.56 1,197.69

32,857.29
32,857.29
Resp. time MB written MB/s ‘

Seq 4ME 0.5508ms |  1,024.0 1,815.60 7,262.41
m | 0.0132ms | 640.0 75,540.12 295.08
4K 0D4 0.0142ms TN  231,136.07 1,098.19

IACE 0.0217ms | [T 739,111.46 2,887.15

Rur write:

MSUNG MZWLO15THBLA:
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3. Burn In Tests and Results

3.1 BurnInTest v10.2 Pro for Samsung U.2 PM1783 / 15.36TB SSD
3.1.1 System Information for lane 0~7 as below:

A BurninTest 102 {1003)
File Edit Configuration Test

Pre-Configured Tests  Help

Pre-Configured Tests D

System summary
Windows 11 Home

System

Event Log

1x AMD Ryzen 5 7600X 6-Core Processor [4700.7 MHz],

63GB RAM,
NVIDIA GeForce GT 7.
2 x 14306GB 55D, 119GB

General

System Name:

Motherboard Manufacturer:
Motherboard Model
Motherboard Versi
Motherboard Serial Number:
BIOS Manufacturer:

BIOS Version:

BIOS Release Date:

BIOS Serial Number:

TPM:

CPU
CPU manufacturer:

Physical CPU's:
Cores per CP!
Threads per CPU
P-Cores per CPU
E-Cores per CPU
Hyperthreadin,
CPU features:
Clock frequenc
Measured CPU speed:
Cache per CPU package:
L1 Instruction Cache:
L1 Data Cache:
L2 Cache:
L3 Cache:
Voltage:

Ready

OP-FFA63F3
rte Technology Co., Ltd.
E AORUS MASTER

%X
Default string

ure Battery

American Megatrends International, LLC.

F24c

04/22/2024
Default stri
A ble,

4700.7 MHz

6x32KB

SSE4a AVX AVX2 FMA3 DEP PAE AMD64 AES Turbo core

A BurninTest 10.2 (1003)
File Edit Configuration Test

Memory

DIMM 0:
DIMM 1:
DIMM 0:
DIMM 1:
Virtual memory:

Graphics

Driver version:
Driver date:
Monitor 1:

Disk volumes

E: Local Drive, \\

Disk drives

Optical drives

Network

Ready

Pre-Configured Tests  Help

Pre-Configured Tests Dashboard System Information  Eventlog Temperature Battery

64662MB
59806MB

4096MB)

0x1287

Integrated RAMDAC
2047MB
80.28.b8.00.13
NVIDIA

Local Drive, \\?\Volume{ce2e8:
Local Drive, \?\Volume{56d3

) free)

: 14306.00GB, Interface: NVMe, Volumes: E)
Interface: NVMe, Volumes: D)
\TA, Volumes: C)

Minerva Innovation Company
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3.1.2 24-hour Burn-in test PASSED

A BurninTest 10.2 (1003) — (m] x

File Edit Configuration Test Pre-Configured Tests Help
Pre-Configured Tests Dashboard System Information Eventlog Temperature Battery

Start time:

Stop time: Thu
Duration: 024h 00m 09
Test config file: L

Disk (D:) Test: Results (1 of 2) Disk (E:) Test: Results (2 of 2)
ror Description ast Error Description

PASSED PASSED

TESTS PASSED

Ready
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3.2.1 System Information for lane 815 as below:

A\ BurninTest 10.2 (1003) = o X
File Edit Configuration Test Pre-Configured Tests Help

Pre-Configured Tests Dashboard System Information EventLog Temperature Battery

Systemsummagry —Mm™8m —— |

3GB RAM,
NVIDIA GeForce GT 73
2x143 , 11

General

System Name: KTOP-FFAG3F3
Motherboard Manufacturer: yte Technology Co., Ltd.
Motherboard Model: 0E AO MASTER
Motherboard version:

Motherboard 5 Number:

BIOS Manufacturer:

BIOS Version:

BIOS Release Date:

BIOS Serial Number:

TPM:

CPU

CPU manufacturer: Authen
5 AMD Ry:

Cores per CPU:
Threads per CPU
P-Cores per CPU
E-Cores per CPU
Hyperthreading:
CPU features: 4. 4. AVX AVX2 FMA3 DEP PAE AMD64 AES Turbo core
Clock frequencies:

Measured CPU speed:
Cache per CPU package:

n Cache:

L1 Instructi
: 6 x 1024 KB
L3 Cache: 32 MB
Voltage: 1.30Vv
Ready
# BurninTest 10.2 (1003) = [m] X

File Edit Configuration Test Pre-Configured Tests Help

Pre-Configured Tests Dashboard Syste i Event Log p ure Battery

Memory

Total Physical Memory:
Available Physical Memory:
Memory devices:

DIMM 0:
DIMM 1:
DIMM 0:
DIMM 1:
Virtual memory:

Graphics
NVIDIA GeForce GT 730
C 0x1287

Integrated RAMDAC

2047MB

80.28.

NVIDIA

6.71

Monitor 1:

Disk volumes

Drive, \\P\Volume{ce2e82c7-
Local Drive, \\ {56d33c

VMe, Volum:

Optical drives

Ready
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3.2.2 24-hour Burn-in test PASSED

A BurninTest 10.2 (1003) - ] b3
File Edit Configuration Test Pre-Configured Tests Help
d Tests Dashb

Pre-Configi

d System Inf

Event Log Temperature Battery

Start time: T| 9:06:31 2024

RESET Stop time: Fr 41 2024

Duration: 024h 00m
Test config file: Last Used

Disk (D:) Test: Results (1 of 2) Disk (E:) Test: Results (2 of 2)

PASSED PASSED

TESTS PASSED

Ready

4. Summary

4.1 U.2 NVMe SSD is PCle Gen 5, 32GT/s, 4 Lanes Interface, I/O speed, max. to 128Gbps.
4.2 EP6121 Host Bus Adapter I/O performance is based on U.2 NVMe SSD.
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