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PE2401 Interposer Card

1. Overview

PE2401 Interposer card, is M.2 (NGFF) to M.2 (NGFF) converter. It built M.2 (NGFF)
67pin M key connector, and use 22x103(mm) form factor with M key notch golden finger
board. PE2401 allows 22x30(mm), 22x42(mm), 22x60(mm) , 22x80(mm) M.2 PCl-e/ 4
Lane SSD inserted using.

2. Tools and Results of Performance Measurement

2.1  Test Platform
M/B : ASRock Z97 Extreme 6
CPU: Intel i5-4426, 3.2GHz/ 6M Cache/ LGA1150
Memory:  Kingston KVR16N11S8/4, DDR3-1600MHz, 8G(4GB DIMM*2)
ATX Power : FSP RAIDER 550, 550W ATX, 12V V2.2 Power Supply
Graphic : 797 Chipsets built-in HD Graphics 4600
OS: Microsoft Windows 8.1 64bit OS

2.2 Test target: PE2401 adapter and M.2 PCl-e/ 4 Lane SSD(Samsung MZHPU128HCGM

PE2401 Adapter PE2401 + M.2 PCl-e 4 Lane SSD Samsung MZHPU128HCGM
2.3 Install Hardware

Insert M.2 PCl-e 4 Lane SSD(Samsung MZHPU128HCGM) into PE2401 converter’s M.2

67pin M key connector, and then with coppers, and screws to fix SSDs. Insert PE2401
converter to M.2_1 connector of ASRock Z97 Extreme 6 motherboard.
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PE2401 Interposer Card

2.4 BIOS & Windows 8.1 OS environment setup
24.1 In UFI BIOS(Basic Input/Output Setup) — Change IDE Mode into AHCI Mode

2.4.2 In Windows 8.1, formatted SSD to NTFS Mode. Don’t install any program.
Because FAT32 previous versions do not support NCQ, recommended
formatted NTFS file mode.

2.4.3 AHCI support Queue Command
AHCI queue command protocol allows each disk contains 32 commands. So QD

(Queue Depth) is 32.

2.5 SSD I/O Performance impact factors
251 SATA 1/0 performance -- depending on the SSD Controller IC
2.5.2 SATA 1/0 performance - -depending on the NAND Flash IC.
2.5.2.1 Toggle DDR mode or ONFI synchronous NAND Flash IC, will show good
performance
2.5.2.2 Traditional asynchronous or SDR NAND Flash IC, will show poor
performance

2.6 CrystalDiskMark 3.0.1 x64 performance test
X:Benchmark (Sequential Read & Write / default = 1MB)
2.6.1 Used Samsung MZHPU128HCGM performance as below:

= CrystalDiskMark 3.0.1x64 - ©
(R #|EE(E) EE{/(M =|EH) Language
Al 5 »||1000MB || D: 0% (0/119GB) W
Read [MB/s] Write [MB/s]

41070 478.7
=« 615.9 441.8
124,30 1116.1
ki 434.6 1165.9
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PE2401 Interposer Card

2.7 AS SSD Benchmark 1.7 performance test
X:Benchmark (Read & Write by MB/s, default block size = 16 MB)
2.7.1 Used Samsung MZHPU128HCGM performance as below:

X

Y AS SSD Benchmark 1.7.4739.38088 = = -
Fle Edit WView Tools Language Help
D: SAMBUNG MZHPU128HCGM-00000 ]

SAMSUNG Read: Write:
LUXMB4010Q
storahci - OK
5416896 K - OK
11924 GB

Seq

¥ 4K

97216 MB/s
 28.95MB/s
4K-64Thrd  1420.08 MB/s
- 0.041ms

Acc.time

Score:

Start Aot

2.8 ATTO Disk Benchmark 2.47 performance test
2.8.1 Used Samsung MZHPU128HCGM performance as below:

~

(== Untitled - ATTO Disk Benchmark = g
File Wiew Help

D|=(E| S| 2(w
Drive: I[.d.] vl [™ Force 'Wiite Access v Direct 140

. /0 Comparizon
Transfer Size: |t «| KB s
ransfer Size: I 05 | to |81 320 | & Overlapped 1/

Total Length: |258 MB VI 7 Meither
Lueue Depth: |4 vl

Contralled by:
| =
<« Degcription »»
Test Results
YTt m— Read m— Write Read
0.5 43735 15832
1.0 97584 37120
20 184444 30345
4.0 293011 200777
2.0 435421 345784
16.0 4465592 586022
320 438983 838074
64.0 462403 386210
128.0 454552 531313
256.0 454552 555213
5120 456079 4715974
1024.0 _— 454975 B28296
2048.0 476160 863074
4096.0 480421 1027504
g132.0 479349 1047552
0 200 400 EOO 200 1000 1200 1400 1600 1800 2000
Transfer Rate - MB / Sec

For Help, press F1 A
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2.9 AnvilBenchmark_V110_B337
29.1 Used Samsung MZHPU128HCGM performance as below:

() Anvil's Storage Utilities 1.1.0 (2014-January-1) = =
- BEdEIEEER] v | Screenshot| Help

| System Info |Settings| Test size [1GB " | D

1c0LGDIUANVDSUT W

Seq4ME 48223ms|  2,048.0] 207.37 829.49

| od62sms| 2000 JRVEYYY 2509
20,131.4¢ [RIERED
CUZMN  odsssms| 40102 [NCRPTRRN o202 IR
335017 (R
128K | 33440 1,781.68 222.71 m 4079‘1‘5079 =

TR esizims| 10240 [NNETYT 50
o [ 0.0363ms | 640.0 27,538.98 107.57
Fun write
4004 Y 39,724.51 155.17
K D1 : 41,520.60 [EEER}

Drives :
InteliR] Core P z Notes :
Mer

3. Burn In Tests and Results

3.1 BurninTestv7.1 Pro
3.1.1 system information for Samsung MZHPU128HCGM as below:

o BurnInTest V7.1 Pro = =
File Edit Configuration Test QuickTests Help
E 5" E] x A% | Current configuration v D ! a
Systemn Information | Burn In Reslts | Event Log | Temperature
~
System summary
Windows 2 build 9200 (64-bit), b
13 Intel(R) Core(TM) iS-4460 CPU @ 3.20GHz, \
7.FGEE RAM,
Intel(R) HD Graphics 4600,
2% 119GE 550,
CO-RW/DWVDRW,
General
System Name: MIC —
System Model: To Be Filed By O.E.M.
Motherboard Manufacturer: ASRock
Motherboard Model: 797 Extremef
Motherboard Serial Number: EB0-44031700738
BIOS Manufacturer: American Megatrends Inc.
BIOS Version: P1.00
BIOS Release Date: 04f24/2014
CPU
CPU manufacturer: Genuinelntel Cnling CPL comparison
CPU Type: Intel(R) Core(TM) i9-4460 CPU @ 3.20GHz
CPUID: Family &, Model 2C, Stepping 2
Physical CPU's: 1
Cores per CPU: 4
Hyperthreading: Disablad
CPU features: MM SSE SSE2 SSE3 SSSE3 S5E4.1 S5E4.2 DER PAE Inteled WMy Turbo AES
Clock frequencies:
Measured CPU speed: 3199.6 MHz [Turbo: 3299.6MHz]
Multiplier: ¥32.0 [Turbo: x34.0]
Base Clock: 100.0 MHz
Muliplier range: Min: %8, Max non turbo: %32 [Turbo: 4 %32, 3C: %33, 2C: 134, 10 x34]
Cache per CPU package:
L1 Instruction Cache: 4% 32KE
L1 Data Cache: 4% 32 KB
LZ Cache: 4 x 256 KB
L3 Cache: & MB v
Ready
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w BurnInTest V7.1 Pro

File Edit Configuration Test QuickTests Help

EJ f’ D x /a0 | Current configuration v D ! @

System Information | Burn In Results | Event Log | Temperature
Memory

Total Physical Memory: 7882MB

Available Physical Memory: 6653MB

Memory devices:

Slot 1: 4GB DDR3 SDRAM PC3-12800

Kingston 9905524-014, A00LF, serial#: 876230684, whkjyr: 18/2014

1.5V, Clk: 800.0MHz, Timings 11-11-11-28 (@ Max. freq.)

Slot 2: Mot populated
Slot 3: 4GB DDR3 SDRA&M PC3-12800

Kingston 9905584-014. A00LF, wk/fyr: 18/2014
1.5, Clk: 800.0MHz, Timings 11-11-11-28 (@ Max. freq.)

Slot 4: Mot populated

Yirtual Memory: C:\pagefile.sys (allocated base size 1920MB)
Graphics

Intel(R) HD Graphics 4600

Chip Type: Intel{R) HD Graphics Family

DAC Type: Internal

Mernary: 2304MB

BIOS: Intel Video BIOS

Driver provider: Intel Corporation

Driver version: 10.18.10.3496

Driver date: 3-11-2014

Monitor 1; 1920%1080x%32 S9Hz (Primary monitar)
Disk volumes

C: Local drive, NTFS, (118.90GB total, 95.67GB free)

D: Local drive, $rHEEEER, NTFS, (118.72GE total, 118.62GE free)
E: Optical drive

F: Local drive, Z&HES, NTFS, (0.34GB total, 0.04GB free)

Disk drives

GiERHE: Model: NVCS128GM-255IR Serial: SFE3NQ1425SL20960RQFE (Disk: 1, Size: 119.24GE, Valunes: C F)

+ Model: SAMSUNG MZHPU128HCGM-00000 Serial: STACNYAD400527 (Disk: O, Size: 119.24GB, Volumes: D

Nntiral drivac

Ready

show Disk test mode(default cyclic -- 10 ways cycle test)

© BurnInTest V7.1 Pro = =
File Edit Configuration Test QuickTests Help
E.I f’ L_[ x ) | Current configuration v D ! 0
System Information | Burn In Restlts | Event Log | Temperature
Memory o BurnInTest Preferences
Total Physical Memory: 7982MB
Available Physical Memory: 6630MB 4l Temp /Battery & sound &F CPU ‘,5? Printer
;:z:“;':y devices: 4GB DOR3 <D & Pre-Test .@ Post-Test # Video Playback
: Kingstan 9905 B Tape % Serial ports 3 Parallel ports & 2D Graphics
1.5, Ck: 200 | | (B 3D Graphics | @ UsB | & RAM | ‘& Plug-in | (8] Management
Slot 2: Not populatec &9 Disk | (2) Optical Disk | = Logging | /&) Erors | Em Network
Slot 3: 4GB DDR3 SDf isk selecti
Kingston 9905 Disk selection
1.5v, Ck: 800 [ Automatically select all hard drives at the start of testing
Slot 4: Mot populatec
Virtual Memory: C:\pagefie.sys Drive Test Mode Threshold ~ File size  SV|
Graphics 00: [Physl@l disk FAT32 D:] NotTesgng
C: [Local drive] Not Testing
Intel(R) HD Graphics 4600 D: ¥EEEER [Local drive] Default (Cydic) NA 1.00 N
Chip Type: Intel(R) HD G E: [Optical disk] Not Testing
DAC Type: Internal Fi 3RS [Local drive]  NotTesting
Mernary: 2304MB
BIOS: Intel Video BI £ 2
Driver provider: Intel Corporat Edit details for drive: C: [Local drive]
Driver version: 10.18.10.349 Test this drive [
Driver date: 3-11-2014 Defadt (Crdd
Monitor 1: 1920x1080%3 =
Disk volumes 1200 ool 100
C: Local drive, NTFS, (118.90GE total, 95.67GB fr 2%
D: Local drive, $TH8EIERE, NTFS, (118.72GB tota 0.0 0 \
E: Optical drive =
F: Local drive, {75, NTFS, (0.34GE total, 0.0 k
Disk drives SMART options
B2 Model: NVCS128GM-25SIR Serial: BFE3NQ1 Runscif testand
|§§§E§ Moae: SAMSUNG MZHPU128HCGM-DDDDa Logba 20
Nntical drivec v E L]
Ready
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3.1.3 show Samsung MZHPU128HCGM 24-hour Burn-in test PASSED

5] BurnInTest V7.1 Pro - O
File Edit Configuration Test QuickTests Help

&5 0 R ¥ o [t g | B 0 @

Results for MIC

Test configuration file:  LastUsed.bitcfg Status:  IDLE
|Start time: Tue Jul 22 12:02:45 2014 Stop time: wWed Jul 23 12:02:53 2014 Duration: 024k 00m DSSI ﬁ
Test Name Cyde Operations Errors  Last Error Description
&PDisk (D:) 662 1.819 Trilion u] Mo errars
BurnInTest test result

D View errors by categories

Ready

4., Summary
4.1 PCl-e Gen 2/ 1 Lane is 5Gbs
4.2 Samsung MZHPU128HCGM SSD is PCl-e Gen 2/ 4 Lane Interface, I/O speed, max. to
1.6GB/s.
4.3 PE2401 adapter I/O performance is based on Samsung MZHPU128HCGM SSD
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