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 Product Introduction 
 

1.1. Overview 

Innodisk EMP2-X404 is designed with standard Mini PCI Express form factor, EMP2-X404 supports 

PCIe Gen 2.0 with a single lane to four independent UARTs RS232/422/485, optimized for higher 

performance and lower power, which brings you a flexible expansion solution for embedded 

systems. 

 

Figure 1: Block Diagram 

1.2. Features 

 PCIe 2.0 compliant. RS-232/422/485 mode configurable by software 

 Up to 1 Mbps RS232 and 15Mbps RS422/485 serial data rate. 16C550 compatible. 256-byte 

FIFOs 

 Industrial temperature (-40 ºC to 85 ºC) operation 

 Full RS-232 functions with DB9 connector 

 Minimize possible mechanical intervention without daughterboard  

 Termination resistor enabled/disabled by DIP switch 

 RI/5V/12V output switched by Jumper 

 ESD up to 15KV(Electrostatic Discharge) protection circuit to prevent system damage 
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Figure 2: Picture 

 Product Specifications 
 

2.1. Device Parameters 

Table 1: Device Parameters 

Form Factor mPCIe 

Input I/F PCI Express 2.0 x 1 

Output I/F RS-232/422/485 

Output 

Connector 
DB-9 x 4 

Dimension 

(WxLxH) 
30 x 50.9 x 8 mm 

 

2.2. Performance 

Table 2: RS232/422/485 Performance (unit: second) 

Baud Rate 
Transmission 

Data Size 

RS232 RS485 Half Duplex 
RS485 Full Duplex 

(RS422) 

10m 100m 200m 100m 200m 

9600 

5Kbyte 5 5 5 5 5 

1Mbyte 1,266 1,267 1,267 1,267 1,267 

115200 1Mbyte 105 106 106 106 106 

460800 1Mbyte 26 26 26 28 27 

921600 1Mbyte 13 13 13 13 14 
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2.3. Electrical Specifications 

 

2.3.1. Power Requirement 

Table 3: Power Requirement 

Item Connector Rating 

Input voltage mPCIe Golden Finger +3.3 DC +-5% 

 

2.3.2. Power Consumption 

Table 4: Power Consumption 

Full Load (mA) Voltage (V) 

150 3.3 

 

2.4. Environmental Specifications 

 

2.4.1. Temperature Ranges 

Table 5: Temperature Ranges 

Temperature Range 

Operating Industrial Grade: -40°C to +85° 

Storage -55°C to +95° 

 

2.4.2. Humidity 

Relative Humidity: 10-95%, non-condensing 

 

2.4.3. Shock and Vibration 

Table 6: 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 
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2.4.4. 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 7: Mean Time between Failure (MTBF) 

Product Condition MTBF (Hours) 

EMP2-X404 

The analysis is at 25°C 

ambient temperature by 

Telcordia SR-332, Issues 4, 

Method I, Case 3 under 

Ground Benign, Controlled 

environment, 50% operation 

stress 

19,167,421 

 

2.5. CE and FCC Compatibility 

EMP2-X404 conforms to CE and FCC requirements. 

 

2.6. RoHS Compliance 

EMP2-X404 is fully compliant with RoHS directive. 

 

2.7. Hardware 

 

2.7.1. Layout 

 

CN1 

Pin1 

Pin1 

CN2 

J4 J3 J2 J1 

Pin1 
CN3 

SW1 
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Table 8: PCB Layout Legend 

Label Connector Type Function 

CN1 
Wire to board SMD 2*10P 180° 

P:1.25mm H:4.8mm 
Port 1(red edge cable), 2 

CN2 
Wire to board SMD 2*10P 180° 

P:1.25mm H:4.8mm 
Port 3(red edge cable), 4 

CN3 Wafer DIP 1*4P 180° P:2.0mm  Power input for DB9 pin9 (5V/12V) 

J1 
Pin Header DIP 2*3P(w/o pin2,6)  

180° P:2.0mm  

Port 1 DB9 pin9 mode setting 

(RI/5V/12V) 

J2 
Pin Header DIP 2*3P(w/o pin2,6)  

180° P:2.0mm 

Port 2 DB9 pin9 mode setting 

(RI/5V/12V) 

J3 
Pin Header DIP 2*3P(w/o pin2,6)  

180° P:2.0mm 

Port 3 DB9 pin9 mode setting 

(RI/5V/12V) 

J4 
Pin Header DIP 2*3P(w/o pin2,6)  

180° P:2.0mm 

Port 4 DB9 pin9 mode setting 

(RI/5V/12V) 

SW1 DIP Switch, 8pin SMD 180° RS422/485 Terminal resistor on/off 

 

2.7.2. Pin Define 

Table 9: 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 
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GND 35 36 NC 

PERXP 33 34 GND 

PERXN 31 32 NC 

GND 29 30 NC 

GND 27 28 NC 

PETXP 25 26 GND 

PETXN 23 24 3.3V AUX 

GND 21 22 PERST# 

NC 19 20 NC 

NC 17 18 GND 

GND 15 16 NC 

REFCLK+ 13 14 NC 

REFCLK- 11 12 NC 

GND 9 10 NC 

GND 7 8 NC 

NC 5 6 NC 

NC 3 4 GND 

WAKE # 1 2 3.3V AUX 
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2.7.3. I/O Connector Mechanical Drawing & Pin Defines 

 

Figure 3: Wire to Board SMD 2*10P Connector Drawing (CN1/CN2) 

 

Table 10: Wire to Board SMD 2*10P Connector Pin Define (CN1/CN2) 

Signal Name Pin # Pin # Signal Name 

CD_P2 2 1 CD_P1 

RX_P2 4 3 RX_P1 

TX_P2 6 5 TX_P1 

DTR_21 8 7 DTR_P1 

GND 10 9 GND 

DSR_P2 12 11 DSR_P1 

RTS_P2 14 13 RTS_P1 

CTS_P2 16 15 CTS_P1 

RI_P2 18 17 RI_P1 

NC 20 19 NC 
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Figure 4: Wafer DIP 1*4P Connector Drawing (CN3) 

 

Table 11 Wafer DIP 1*4P Pin Define (CN3) 

Pin # 1 2 3 4 

Signal Name 5V GND GND 12V 
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Figure 5: Pin Header DIP 2*3P(w/o pin2,6) Drawing (J1/J2/J3/J4) 

 

Table 12: Pin Header DIP 2*3P(w/o pin2,6) Jumper Setting (J1/J2/J4/J4) 

RI 5V 12V 
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Figure 6: DIP Switch 8pin Drawing (SW1) 
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2.7.4. EMP2-X404 Mechanical Drawing 

 

Figure 7: EMP2-X404 Drawing 

 

2.7.5. Cable Mechanical Drawing & Pin defines 

 

Figure 8: DB9 Cable Drawing 
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Table 13: DB9 Cable Pin Define 

Pin # 1 2 3 4 5 6 7 8 9 

RS-232 CD RXD TXD DTR GND DSR RTS CTS RI/5V/12V 

RS-422 TX- TX+ RX+ RX- GND    RI/5V/12V 

RS-485 D- D+   GND    RI/5V/12V 

 

2.7.6. Packing List 

 EMP2-X404 x1 

 DB9 Cable x2 

 

2.8. Software Support 

 Windows: XP, Windows 7, 8 , 8.1, 10, WES7, CE7.0  

 Linux: Kernel 2.6.x and above.(Linux source code for modification) 

 

 Installation Guide 
 

Please download driver and user manual from Myinnodisk web site. 

https://myinnodisk.innodisk.com/myinnodisk/Login.aspx 

 

  

https://myinnodisk.innodisk.com/myinnodisk/Login.aspx
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 Appedix 
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Contact us 
 

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 

©  2018 Innodisk Corporation.  

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