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1.Product Introduction

EMPU-3201

1.1. Overview

Innodisk EMPU-3201 is designed with standard Mini PCI Express form factor, EMPU-3201 supports
PCle Gen 2.0 with a single lane to two independent USB 3.0 ports. EMPU-3201 supports USB
battery charging specification rev. 1.2 and compliant with xHCI 1.0, USB 3.0 rev 1.0 which brings

you a flexible design for small form factor or embedded systems.

mPCle Form Factor

USB 3

Renesas

uPD720202

USB 3

PCle Gen2 x1

External 5V

EMPU-3201

Figure 1: Block Diagram
1.2. Features
® Supports 2 USB 3.0 ports (share PCle Gen2 x1 bandwidth).
® Compliant with PCI Express Base Specification Revision 2.0
® Compliant with Universal Serial Bus 3.0 Specification Revision 1.0
® Supports 2 USB 3.0 ports (share PCle Gen2 x1 bandwidth).

® Complies with EN61000-4-2 (ESD) Air-15kV, Contact-8kV

3 Rev 1.0 TPS, Sep 2020



EMPU-3201

Figure 3: 19pin Pitch 2.0 Connector to 2 USB 3.0 Cable

Figure 4: 4pin Power Cable

4 Rev 1.0 TPS, Sep 2020
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EMPU-3201
2.Product Specifications
2.1. Device Parameters
Table 1: Device Parameters
Form Factor mPCle
Input I/F PCI Express 2.0 x 1
Output I/F USB 3.0 x 2
(I 19 Pin Pitch 2.0 Connector
Connector
Dimension )
(WxLxH) mPCle Board: 30.0 x 50.9 x 8.45 mm
2.2. Electrical Specifications
2.2.1. Power Requirement
Table 2: Power Requirement
Item Connector Rating
Input voltage mPCle Golden Finger +3.3 DC +-5%
2.2.2. Power Consumption
Table 3: Power Consumption
Full Load (mA) Voltage (V)
270 3.3
2.3. Environmental Specifications
2.3.1. Temperature Ranges
Table 4: Temperature Ranges
Temperature Range
Operatin Standard Grade: 0°C to +70°C
P 9 Industrial Grade: -40°C to +85°
Storage -55°C to +95°
5 Rev 1.0 TPS, Sep 2020
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EMPU-3201
2.3.2. Humidity
Relative Humidity: 10-95%, non-condensing
2.3.3. Shock and Vibration
Table 5: Shock and Vibration
Reliability Test Conditions Reference Standards
Vibration 7 Hz to 2K Hz, 20G, 3 axes IEC 68-2-6
Mechanical Shock Duration: 0.5ms, 1500 G, 3 axes IEC 68-2-27

2.3.4. Mean Time between Failure (MTBF)
Reliability prediction methodology provides the basis for reliability evaluation and analysis. The

purpose of the prediction is to predict the life time of the product in units of failure rate and MTBF.

Table 6: Mean Time between Failure (MTBF)

Product Condition MTBF (Hours)

The analysis is at 25°C ambient
temperature by Telcordia SR-332,
EMPU-3201-C1 Issues 4, Method I, Case 3 under 17,657,551
Ground Benign, Controlled
environment, 50% operation stress

The analysis is at 25°C ambient
temperature by Telcordia SR-332,
EMPU-3201-W1 Issues 4, Method I, Case 3 under 26,020,380
Ground Benign, Controlled
environment, 50% operation stress

2.4. CE and FCC Compatibility
EMPU-3201 conforms to CE and FCC requirements.

2.5. RoHS Compliance
EMPU-3201 is fully compliant with RoHS directive.

6 Rev 1.0 TPS, Sep 2020
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2.6. Hardware

EMPU-3201

2.6.1. Layout

4EMPUR02141
RoHS

Table 7: mPCIe PCB Layout Legend

Label Connector Type Function

External 5V Power
CN1 4 Pin Header P:2.0mm *Please note that only 200mA in each port if
4pin power cable is not connected.

CN2 DIP 2*10P(cut 1pin) 90° P:2.0mm USB 3.0 Signal

7 Rev 1.0 TPS, Sep 2020
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2.6.2. Pin Define

EMPU-3201

Table 8: mPCIe Pin Define

Signal Name Pin # Pin # Signal Name
NC 51 52 3.3V AUX
NC 49 50 GND
NC 47 48 NC
NC 45 46 NC

GND 43 44 NC
3.3V AUX 41 42 NC
3.3V AUX 39 40 GND

GND 37 38 NC

GND 35 36 NC

RX+ 33 34 GND

RX- 31 32 NC

GND 29 30 NC

GND 27 28 NC

TX+ 25 26 GND

TX- 23 24 3.3V AUX

GND 21 22 PERST#

NC 19 20 NC
NC 17 18 GND

GND 15 16 NC

CLK+ 13 14 NC

CLK- 11 12 NC

GND 9 10 NC

CLK 7 8 NC

NC 5 6 NC
NC 3 4 GND
PE_WAKE_N 1 2 3.3V AUX

8 Rev 1.0 TPS, Sep 2020



2.6.3.

EMPU-3201

I/0 Connector Mechanical Drawing & Pin Defines

NOT INSERT PIN

Enable 3D View

Dim.A 4.00
2.00

Dim.B 2.20

Current Rating and Voltage: 2 Amps 250V AC (r.m.s)
Insulator Resistance: S000 Megohms min
Contact Resistance: 20 m ohms max
Dielectric Withstanding: 500 V AC
Operating Temperature: - 40" ~ +105° C
Max Processing Temp: 230" C for 60 seconds
Max Processing Temp: 260" C for 10 seconds
Contact Material: Copper Alloy
Standard: Brass

Insulator Material: High Temperature

Plastic,UL 94V-0
Finish: Standard: Gold Flash all over

Recommended P.C. Board
Hole Layout

L1800  _

Dim.C 3.75 |
20.0040.30 2.00 e §
NOT INSERT PIN
/; 0O0O0O0O0O0OO0OO
-’—0 0OO0O0OO0OO0O0OO G)
s H H2 N 20 X - 2 10 RO BK X E02 X ‘90
(RoHS Compliant) T 5 3 4 g ? = ? 5 . 2.00
N=_ Nylon ;-.‘:::: Y;-:. :e.', '::::. 150u" f:z: ?;;,_uon. LR Not Insert Pin CONN TOP PART NO HH2N20X-210ROBKXE02X ﬂ}‘ '\.:, zﬁi’:r
9 :n::“ ;:: Sroes Y=Bright Tin over Nickel J=Gold 10u"Matte Tin 100y~ 9 Pocking: COMPONENT INC. ol
4. Circuits: 20 pin C=Gold Flosh L=Gold 15u” A= PE Bog | noi. L Strect, Hsi-Chih City DRAWING NO PHA-TO826 | EDITION: TI ITEM: PHA
: :;".rs;m(:.msh". i:;‘: ;‘:f“-“"“' i ::cc:l: ;05:"'“0“. e b :.‘: 886-2-864817. Fax:886-2-86482427 DRAWN BY Jary I 2015/09“8 SCALE: Ll
‘w-.m... B=Gold 3u"Matte Tin 100u” V=Gold 30u"Matte Tin 100u” Homepage:hitp//www.conntop.com.tw APPROVAL BY Peterpan | 2015/09/18 | UNIT: m.m
Figure 5: DIP 2*10P(cut 1pin) 90° P:2.0mm Connector Drawing
Table 9: DIP 2*10P Connector (cut 1pin) (CN2) Pin Define
Signal Name Pin # Pin # Signal Name
Vbus 1
IntA_P1_SSRX- 2 19 Vbus
IntA_P1_SSRX+ 3 18 IntA_P1_SSRX
GND 4 17 IntA_P2_SSRX+
IntA_P1_SSTX- 5 16 GND
IntA_P1_SSTX+ 6 15 IntA_P2_SSTX
GND 7 14 IntA_P2_SSTX+
IntA_P1_D- 8 13 GND
IntA_P1_D+ 9 12 IntA_P2_D-
10 11 IntA_P2_D+
9 Rev 1.0 TPS, Sep 2020
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pin | A B SPECIFICATIONS
2 | 2.00 |6.00 CURRENT RATING:2A AC,DC
i g.gg %00% WITHSTANDING VOLTAGE :100V
5 800 |12.00 OPERATING TEMP RANGE: -25°C TO +85°C
6 0.00 [14.00 T T MAXPROCESSING TEMP:230°C FOR 10 SECONDS
g igg ggg i B 8 B/@ B 8 i INSULATOR MATERIAL:NY66
9 5.00 12000 1 1L ; CONTACT MATERIAL:BRASS
10_[18.00 [22.00 PLATING:TIN OR OTHER
11 120.00 124.00 B403 PART NUMBER:LCW20-I XX X X TO X 0
12 |22.00 [ 26.00 ’
3 [24.00 [28.00
e
16_130.00 | 34.00 LBIACK
2:NY66
MN:NY66 ()
1.TIN 2:G/F
WS
I‘M‘ NO.OF CONTACT
T o
R g
| | | \ <
1 1L 1
P —p—————] L
2.00 D
I 1 1 ) Hy— @Q
20401 | | i i 'J {g} A s
T _ Ml 05005 o —-l|. 0804010
A£0.2 3 P.C.B LAYOUT
~3)
ﬁ DATE ECR LCN Technology CO., LTD. PART NAME: WF P2.0 180D DIP ROHS S/C NO UT({’JLER—'\NCE‘vZ
X, 0.5 X2
ay R EH KA MR A T PART NUMBER :Lcw20-IxX1XT0X0 X 0.30| XLl
A APPROVAL CHECKED DRAWING DRAWING NO DATE REV SCALE UNIT NO. 17\ XX 0.2
N David TJoan WAF0001 14.04.30 | 1.1 m T [ xx 0010

Figure 6: 4 Pin Header P:2.0mm Drawing

Table 10: 4 Pin Header (CN1) Pin Define

Signal Name Pin #
5V 1
GND 2
GND 3
5V 4
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2.6.4. EMPU-3201 Mechanical Drawing
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Figure 7: EMPU-3201 mPCle Board Drawing

2.6.5. Cable Mechanical Drawing
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Figure 8: 19pin Pitch 2.0 Connector to 2 USB Cable Drawing
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A [ B C I D E
1 1
&
Pi T 1
= 1 2
2 = 4 3 2
4
200410
3 3
2 BLACK 2
3 BLACK 3
Pl = P2
| 4 —
4 RED
WIRING TABLE
“ AS C liant
Electronics Test :
I RoHS Complian
2.100% open & short test (set at 20 KQ)
3. At DC =300V, Insulation Resistance : 20 MQ Min.
[_| 4. Test Condition : Temperature : 25 £ 5°C , Humidity : 50% RH Max. (]
5 | 81/ECL SOCKET CONTACT 3PS S P E E D C 0 N
4 8621-D4/EC.I. HOUSING, 4-P0S., 5.08mm PITCH, TRANSPARENT WHITE 1PC
5l 3 | MfECL SOGKET COMTACT 4 RS P 5.08 & P 20 Wire Harness o es s
2 | 2020-D4fECL HOUSING, 4-POS., 2.00mm PIICH, WHITE 1PC it 0 CWH-S0025-0063 - Y
 Hsi JEFF
1| Spec./Rei Hsing WRE, 26 ANG, UL 3385, HALOGEN FREE A'/R [ wno [ smeer | Rev b—
ITEM | PART NO./SUPPLIER DESCRIPTION QY =T 3 [ [ o 20140616
A [ B I C I D [ E

Figure 9: 4 Pin Header Pitch 2.0 Power Cable Drawing

2.6.6. Packing List
® EMPU-3201 mPCIe Board x 1
® 19pin Pitch 2.0 Connector to 2 USB Cable x 1

®  4pin Pitch 2.0 Power Cable x 1

2.7. Software Support
® Windows: XP(32bit), 7(32/64bit), 8/8.1(32/64 bit), 10(32/64bit)
) Linux: Kernel 2.6 above.

»  After Win8 and Linux Kernel v2.6.31 supports built-in xHCI 1.0 driver.

12 Rev 1.0 TPS, Sep 2020
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2.8. Application Note

EMPU-3201

EMPU-3201 module doesn’t support OC(Over Current) warning.

13 Rev 1.0 TPS, Sep 2020
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m‘ BB A TR A E]
Innodisk Corporation
REACH Declaration

EMPU-3201

Tel:(02)7703-3000 Fax:(02) T703-3555 Internet: hpsdwaew, innodisk, com’

Innodisk Corporation pursues its social responsibility for global environmental preservation
by committing to be compliant with REACH regulation (REGULATION (EC) No 1907/2008).

We hereby confim that the product(s) delivered to

Innodisk P/N Description
All Innodisk EP Products

[ contain(s) no hazardous substances or constituents exceeding the defined threshold

0.1 % by weight in homogenous material if not otherwise specified, as described in
the candidate list table currently including 208 substances and shown on the ECHA

website (http://echa.europa.eu/de/candidate-list-table).

contain(s) one or more hazardous substances or constituents exceeding 0.1 % by

weight in homogenous material if not otherwise specified in candidate list table.
Where the threshold value is exceeded, the substances in question are to be
declared in accompanying Appendix A.

B Comply with REACH Annex XVII.

Guarantor
Company name /> 3] % #% ° Innodisk Corporation & %

Company Representative Title 4 3] X f ABE4% : _ Chairman ¥ &
Date B #3 : _2020/07/01

Rev 1.0 TPS,

@
L

Sep 2020
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EMPU-3201

m. HHEERADARAE e

Innodisk Corporation

|1

I

Tel:(02)7703-3000 [ntemet: hips:/'www.innodisk.com/

ROHS B #& & 4 F (RoHs Declaration of Conformity)

Manufacturer Products: All Innodisk EM FLASH, DRAM and EP products

HBEEARGARAS (UTHALE ) HLBpEE PR 20 zmA AN ¥H42Y
2011/65/EU & (EU) 2015/863 fifl # RoHS 2 # 46 & K -

Innodisk Corporation declares that all products sold to the company, are complied with
European Union RoHS Directive (2011/65/EU) and (EU) 2015/863 requirement.

A2AFERAARET KRR REET RN FEA ARG > FTRIFHEH - ERBR -

Innodisk Corporation agrees that both parties shall settle any dispute arising from
or in connection with this Declaration of Conformity by friendly negotiations.

ARG RARMHAESHS RIS 54 M4 (Ta) ~ (Te-Dadrie g -

We declare, our products permitted by the following exemptions specified in the Annex

of the RollS directive.

% (Ta) Lead in high melting temperature type solders(i.e. lead-based alloys containing
85% by weight or more lead).

# (7C-1) Electrical and electronic components containing lead in a glass or ceramic other

than dielectric ceramic in capacitors, e.g. piezoelectric devices, or in a glass
or ceramic matrix compound.

Name of hazardous substance Limited of RoHS  ppm (mg/kg)
4% (Pb) < 1000 ppm
& (Hg) < 1000 ppm
&% (Cd) < 100 ppm
AR5 (Cr 6+) < 1000 ppm
% %8 ¥ (PBBs) < 1000 ppm
%% —%&t (PBDEs) < 1000 ppa
¥ -—Fek—(2-zheA)&s (DEHP) |< 1000 ppm
MEA—_FERTES X i (BBP) < 1000 ppm
MRA-—F#—Ta (DBP) < 1000 ppm
B¥-_Fem—RTa5 (DIBP) < 1000 ppm

X & 8 ¥ A (Guarantor)

Company name 2> 3] & # : __Innodisk Corporation

Company Representative 2> 8] fREA A © __ Bawdy Ghien 1 )| i

Company Representative Title 2> 3] %, & AR#% ¢ _ Chairman $ ¥ &
Date 8#5: 2020 / 03 [/ 03

Rev 1.0 TPS, Sep 2020
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EMPU-3201

%%W

Issue Date: March 10, 2016
Ref. Report No.  ISL-16LE105CE

Product Name : Mini PCle to dual USB 3.0 Module

Model : E%PU-3201
(%: Form factor: ( 2:2.5"SSD, 3:DDR3 DIMM, D:Dongle, G:NGFF_M.2,
H:mPCle Half, L:PCle Low profile, M:mPCle, S:SATA, X:Multi,

Z:Others ))

Responsible Party  : Innodisk Corporation

Address ¢ 5F.,No.237, Sec. 1, Datong Rd., Xizhi Dist., New Taipei City 221, Taiwan
(R.O.C)

We, International Standards Laboratory, hereby certify that:

The device bearing the trade name and model specified above has been shown to comply with the
applicable technical standards as indicated in the measurement report and was tested in accordance
with the measurement procedures specified in European Council Directive- EMC Directive
2004/108/EC (marketed before 2016/04/19) 2014/30/EU (marketed after 2016/04/20). The device
was passed the test performed according to :

Standards: c €

EN 55022: 2010+AC2011 and CISPR 22: 2008 (modified)
EN 61000-3-2:2014 and IEC 61000-3-2:2014

EN 61000-3-3: 2013 and IEC 61000-3-3: 2013

EN 55024: 2010 and CISPR 24: 2010

EN 61000-4-2: 2009 and IEC 61000-4-2: 2008

EN 61000-4-3: 2006+A1: 2008 +A2: 2010 and

IEC 61000-4-3:2006+A1: 2007+A2: 2010

EN 61000-4-4:2012 and IEC 61000-4-4:2012

I attest to the accuracy of data and all measurements reported herein were performed by me or were
made under my supervision and are correct to the best of my knowledge and belief. I assume full
responsibility for the completeness of these measurements and vouch for the qualifications of all
persons taking them.

International Standards Laboratory \A)\ "LM

W.H. Chang / Director

[] Hsi-Chih LAB: X] Lung-Tan LAB:
No. 65, Gu Dai Keng Street, Hsi-Chih Dist., No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
New Taipei City 221, Taiwan Tao Yuan City 325, Taiwan
Tel: 886-2-2646-2550; Fax: 886-2-2646-4641 Tel: 886-3-407-1718; Fax: 886-3-407-1738
@emko facaeA GAF) @mko
ELA113A G - ELA1138
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E .
Issue Date: March 10, 2016
Ref. Report No.  ISL-16LE105FB
Product Name : Mini PCle to dual USB 3.0 Module
Model : E%PU-3201
(%: Form factor: ( 2:2.5"SSD, 3:DDR3 DIMM, D:Dongle,
G:NGFF_M.2, H:mPCle Half, L:PCle Low profile, M:mPCle,
S:SATA, X:Multi, Z:Others ))
Applicant ¢ Innodisk Corporation

Address : 5F.,No.237, Sec. 1, Datong Rd., Xizhi Dist., New Taipei City 221,
Taiwan (R.O.C.)

We, International Standards Laboratory, hereby certify that:

The device bearing the trade name and model specified above has been shown to comply with the
applicable technical standards as indicated in the measurement report and was tested in accordance
with the measurement procedures specified. (refer to Test Report if any modifications were made
for compliance).

Standards: F@

FCC CFR Title 47 Part 15 Subpart B: 2014- Section 15.107 and 15.109
ANSI C63.4-2014
Industry Canada Interference-Causing Equipment Standard ICES-003 Issue 6: 2016

Class B

I attest to the accuracy of data and all measurements reported herein were performed by me or were
made under my supervision and are correct to the best of my knowledge and belief. I assume full
responsibility for the completeness of these measurements and vouch for the qualifications of all
persons taking them.

International Standards Laboratory

e

W.H. Chang / Director

[] Hsi-Chih LAB: X] Lung-Tan LAB:

No. 65, Gu Dai Keng Street, Hsi-Chih Dist., No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
New Taipei City 221, Taiwan Tao Yuan City 325, Taiwan

Tel: 886-2-2646-2550; Fax: 886-2-2646-4641 Tel: 886-3-407-1718; Fax: 886-3407-1738
oss (TAF) o (aF)  NVIAD

ws
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Contact us

EMPU-3201

Headquarters (Taiwan)

5F., No. 237, Sec. 1, Datong Rd., Xizhi Dist., New Taipei City 221, Taiwan
Tel: +886-2-77033000

Email: sales@innodisk.com

Branch Offices:

USA
usasales@innodisk.com
+1-510-770-9421

Europe
eusales@innodisk.com
+31-40-3045-400

Japan
jpsales@innodisk.com
+81-3-6667-0161

China
sales_cn@innodisk.com

+86-755-2167-3689

www.innodisk.com

© 2020 Innodisk Corporation.

All right reserved. Specifications are subject to change without prior notice.
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