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 Product Introduction 
 

1.1. Overview 

Innodisk EMPC-B2S1 is designed with standard Mini PCI Express form factor; EMPC-B2S1 supports 

PCIe to dual independent CAN bus 2.0B, optimized for higher performance and lower power, which 

brings you a flexible expansion solution for embedded systems.  

 

Figure 1: Block Diagram 

 

1.2.  Features 

 Compliant with PCI Express 1.1 

 Meet the Requirements of the ISO 11898-1   

 CAN bus 2.0B backward compatible with 2.0A  

 Support baud rate 10/20/50/100/250/500/800/1000K  

 Support CAN message acceptance filter  

 Support Linux SocketCAN 

 Support SAE J1939/CANopen high layer protocol (Optional) 

 Compliant with IEC 60950-1:2005 + A1: 2009 + A2:2013 2.5kV HiPOT protection  

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

 Termination resistor enabled/disabled by jumper 

 30µ” golden finger, 3-year warranty 

 Industrial Temperature (-40°C to +85°C) support 

 Industrial design, manufactured in Innodisk Taiwan 
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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 1.1 

Output I/F CANbus 2.0B 

Output 

Connector 
DB-9 x 2 

Dimension 

(WxLxH) 
30 x 50.9 x 8.25 mm 

 

2.2. Performance 

In performance test, we use our own stress test tool to verify the receiving performance. 

Table 2: One Card Loopback 

ID Type Bytes 
TX 

(frames/sec) 

RX  

(frames/sec) 

SID 

0 11965  11947  

1 9439  9416  

2 9134  9115  

3 8264  8241  

4 7583  7569  

5 7045  7035  
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6 6506  6493  

7 6008  5998  

8 5552  5540  

EID 

0 8933  8920  

1 8126  8107  

2 7382  7369  

3 6829  6818  

4 6250  6239  

5 5797  5787  

6 5349  5335  

7 3873  3867  

8 3597  3592  

 

 

Table 3: Two Cards TX/RX 

ID 

Type 
Bytes 

TX 

(frames/sec) 

RX  

(frames/sec) 

SID 

0 12149  12122  

1 10622  10594  

2 9571  9557  

3 8512  8499  

4 7460  7443  

5 6580  6568  

6 6300  6290  

7 5742  5728  

8 5440  5430  

EID 

0 9056  9033  

1 7698  7684  

2 6946  6929  

3 6596  6577  

4 6206  6190  

5 5555  5541  

6 5392  5377  

7 5067  5057  

8 4548  4539  
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2.3. Electrical Specifications 

 

2.3.1. Power Requirement 

Table 4: Power Requirement 

Item Connector Rating 

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

 

2.3.2. Power Consumption 

Table 5: Power Consumption 

Voltage(V) RMS(mA) Max (mA) 

3.3 330 859 

 

2.4. Environmental Specifications 

 

2.4.1. Temperature Ranges 

Table 6: 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 7: 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 8: Mean Time between Failure (MTBF) 

Product Condition MTBF (Hours) 

EMPC-B2S1-W1 

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 

23,279,105 

EMPC-B2S1-W2 

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 

23,016,315 

 

2.5. CE and FCC Compatibility 

EMPC-B2S1 conforms to CE and FCC requirements. 

 

2.6. RoHS Compliance 

EMPC-B2S1 is fully compliant with RoHS directive. 
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2.7. Hardware 

 

2.7.1. Layout 

 

Table 9: PCB Layout Legend 

Label Connector Type Function 

CN1-CN2 
Wire to board SMD 1*4P 90° 

P:1.25mm 
CAN bus Port 1-2 

J1-J2 
Pin Header DIP 1*2P 180° 

P:2.0mm 
Enable Termination Resistor of Port 1 

 

  

CN1 

J2 

J1 

CN2 

Pin1 

Pin1 
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2.7.2. Pin Define 

Table 10: 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 

CLKREQ# (GND) 7 8 NC 

NC 5 6 NC 

NC 3 4 GND 

PE_WAKE_N 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 1*4P Connector Drawing (CN1/CN2) 

 

Table 11: Wire to Board SMD 1*4P Connector Pin Define (CN1/CN2) 

Pin # 1 2 3 4 

Signal Name NC CAN-H CAN-L GND 
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Figure 4: Pin Header DIP 1*2P Drawing (J1/J2) 

 

Table 12: Pin Header DIP 1*2P Jumper Setting (J1/J2) 

Jumper is set Enable Termination Resistor  

Jumper is NOT set Disable Termination Resistor 

 

2.7.4. EMPC-B2S1 Mechanical Drawing 

 

 

Figure 5: EMPC-B2S1 Drawing 
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2.7.5. Cable Mechanical Drawing & Pin Defines 

 

Figure 6: DB9 Cable Drawing 

 

Table 13: DB9 Cable Pin Define 

Pin # 1 2 3 4 5 6 7 8 9 

Signal Name NC CAN-L GND NC NC NC CAN-H NC NC 

 

2.7.6. Packing List 

 EMPC-B2S1 x1 

 DB9 Cable x2 
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2.8. Software Support 

Windows 7(32/64bit), 8/8.1(32/64bit), 10(32/64bit) 

Linux (SocketCAN driver) Kernel 2.6.38 and above, 32/64bit 

 

 Installation Guide 
 

Please download driver, software API 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. 

September 20, 2022 
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