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MPX-2515 User’s Guide

MPX-2515 CAN 2.0B USB card features USB 2.0 full speed to CAN 2.0B bus
interface in Mini-PCle form factor. This MPX-2515 User's Guide describes how to
use MPX-2515 card.
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1 Technical Guide

1.1 Introduction

The MPX-2515 CAN 2.0B USB card is a USB 2.0 compilidevice, which
implements Controller Area Network (CAN) versio®RB.interface. This card is
made in Mini-PCle form factor so that this modwdeble to insert into motherboards
that provide Mini-PCle slot, like most Commell methoards do. In addition, users
are able to connect this card to an USB Type Aptode that most PC has by using
the OALUSB-H4-1 optional cable. MPX-2515 CAN 2.QEB card provides the
following features.

1.1.1 Features

* USB 2.0 Full Speed compliant

» Controller Area Network (CAN) version 2.0B

* Implement ISO-11898 Standard Physical Layer

* Supports 1 Mb/s operation (recommend 125 Kbps)

» Default to 125 Kbps

* On board 120 Ohm line terminator (enabled/disablefimper)
* 0to 8 byte length in the data field

» Standard and extended data and remote frames

» Two receive buffers with prioritized message sterag

* Six 29-bit filters

e Two 29-bit masks

» Data byte filtering on the first two data bytes

* One-shot mode ensures message transmission ig#tteonly one time
» Typical 5 mA active current

» Typical 1 uA standby current (sleep mode)

» Externally-controlled slope for reduced RFI emigsio

» Detection of ground fault (permanent Dominant) o¢DTinput

* Power-on Reset and voltage brown-out protection

* Protection against high-voltage transients

* Automatic thermal shutdown protection

* Upto 112 nodes can be connected

* High-noise immunity due to differential bus implemtetion

* |EC 61000-4-2 (ESD} 15kV (air/contact) protection

* |EC 61000-4-4 (EFT) 50A (5/50ns) protection

* Produced in Mini-PCle card form factor (easily ledkon motherboard)
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Figure 1 MPX-2515 CAN 2.0B USB Card

1.1.2 Supported Operating Systems
The following operating systems are supported byKA2B15:
* Microsoft Windows XP 32-/64-bit versions
* Microsoft Windows Vista 32-/64-bit versions

e Microsoft Windows 7 32-/64-bit versions

1.2 MPX-2515 Block Diagram

The MPX-2515 CAN 2.0B USB card is composed of a&wyson Chip, a stand-alone
CAN controller, and a high-speed CAN transceiver.

Cypress Microchip Microchip
CY8C24794 MCP2515 MCP2551
SoC <:> CAN <:> CAN
Controller Transceiver
USB bu CAN bus

Figure 2 M PX-2515 Block Diagram
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The above figure shows the components diagrameoihX-2515 CAN 2.0B USB
card. The Cypress CY24794 controller implementetE8 device that interacts with
a USB host to perform requests and return respoAsigscrochip MCP2515 CAN
controller is connecting to CY24794 via SPI andeotsignals. Another Microchip

MCP2551 CAN Transceiver is interfacing to the CAMsHo send and receive CAN
messages.

1.3 CY8C24794 Programmable System-on-Chip

We uses Cypress CY8C24794 PSoC Programmable Systedinip as the general
purpose controller for MPX-2515 card. A firmwareshmplement for CY8C24794 to
support full speed USB, SPI master, timers, andrstfor MPX-2515 functionalities.
The full speed USB interface is used to communioétie a USB host to perform
request packets and return response packets. ThadSker interface however is
used to communicate to the MCP2515 CAN bus coetrétlr CAN activities. Please

refer to the CY8C24x94 PSoC Programmable Syster@iup-Technical Reference
Manual for detail information.

The following figure shows the block diagram of GY84794.
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Figure 3 CY8C24794 Block Diagram

1.4 MCP2515 Stand-Alone CAN Controller With SPI Int  erface

Microchip Technology's MCP2515 is a stand-alonettder Area Network (CAN)
controller that implements the CAN specificatiorrsion 2.0B. It is capable of
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transmitting and receiving both standard and exddrathta and remote frames. The
MCP2515 has two acceptance masks and six accetiexsethat are used to filter
out unwanted messages. Thereby reducing the hoktsM@erhead. The MCP2515
interfaces with CY8C24794 microcontroller via adustry standard Serial Peripheral
Interface (SPI).

The following figure shows the block diagram of MZER5

CAN Module
r— - - - - - - - - - - — — — — — — — — b
I I
| RXCAN I
y —
! CAN | LI\ TX and RX Buffers LLIN SPI ~—CS
| Protocol \ p ] Interface  |=— SCK | SPI
Engine Y Masks and Filters \]’ 1/ Logic 3| Bus
| TxcAN | . 50
I I
L —_ e - —_— e — — M — — = = ] ______ -
Contral Logic -
OSC1 —= Timing
0SC2 «| - I\ -
CLKOUT Generation J- NT
; = RX0OBF
£ RX1BF
TXORTS
Control TXIRTS
and -
Interrupt THZRTS
Registers RESET

Figure 4 M CP2515 Block Diagram

The MCP2515 has three transmit and two receiveetsjffwo acceptance masks (one
for each receive buffer) and a total of six accegedilters. The following figure
shows the MCP2515 buffers and protocol engine btbhagram. Please refer to
MCP2515 data sheet for detail information.
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Figure 5 M CP2515 Buffersand Protocol Engine Blcok Diagram

The following table shows the MCP2515 ControllegReer Map. Please refer to the
MCP2515 data sheet for detail information.
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Lower Higher-Order Address Bits

Address

Bits 0000 ocxx | D001 soexcx | 0010 xxxx | 0011 xaxxex | 0100 socex | 0101 sexcxx | 0110 sescx | 0111 s

Q000 RXFOSIDH RXF3ISIDH | RXMOSIDH | TXBOCTRL | TXB1CTRL | TXB2CTRL | RXBOCTRL | RXB1CTRL
0001 RXFOSIDL RXF3SIDL | RXMOSIDL | TXBOSIDH | TXB1SIDH | TXB2SIDH | RXBOSIDH | RXB1SIDH
0010 RXFOEIDS RXF3EID8 | RXMOEIDS TXBOSIDL TXB1SIDL | TXB2SIDL | RXBOSIDL | RXB1SIDL
o011 RXFOEIDD RXF3EIDOD | RAXMOEIDOD TXBOEID8 TXB1EIDE | TXB2EIDS | RXBOEIDS | RXB1EIDS
0100 RXF1SIDH RXF4SIDH | RXM1SIDH TXBOEIDD TXB1EIDO | TXB2EIDD | RXBOEIDO | RXB1EIDD
0101 RXF1SIDL RXF45IDL | RXM1SIDL TXBODLC TXBIDLC | TXB2DLC | RXBODLC | RXB1DLC
0110 RXF1EID8 RXFAEIDE8 | RXM1EID8 TXBODO TXB1DO TXB2D0 RXBODOD RXB1D0
0111 RXF1EIDD RXF4EIDO | RXM1EIDD TXBOD1 TXB1D1 TXB2D1 RXBODA RXB1D1
1000 RXF2SIDH RXF5SIDH CNF3 TXBOD2 TXB1D2 TxB2D2 RXBOD2 RXB1D2
1001 RXF2SIDL RXF5SIDL CNF2 TXBOD3 TXB1D3 TXB2D3 RXBOD3 RXB1D3
1010 RXF2EID8 RXFSEIDS CNF1 TXBOD4 TXB1D4 TXB2D4 RXBOD4 RXB1D4
1011 RXF2EIDD RXFSEIDOD | CANINTE TXBODS TXB1D5 TXB2D5 RXBODS RXB1D5
1100 BFPCTRL TEC CANINTF TXBODG& TXB1D6 TXB2D6 RXBODG RXB1D6
1101 TXRTSCTRL REC EFLG TXBODT TXB1D7 TXB2DT RXBODT RXB1DT
1110 CANSTAT CANSTAT CANSTAT CANSTAT CANSTAT | CANSTAT | CANSTAT | CANSTAT
1111 CANCTRL CANCTRL | CANCTRL CANCTRL CANCTRL | CANCTRL | CANCTRL | CANCTRL

Note: Shaded register locations indicate that these allow the user to manipulate individual bits using the Bit Modify command.

Figure 6 MCP2515 Controller Register Map

The following table shows the MCP2515 Control RegiSummary. Please refer to
the MCP2515 data sheet for detail information.

ng‘:]:” A?:;ifs Bit7 Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 p?]g:ﬁf
BFPCTRL oC — — B1BFS BOBFS B1BFE BOBFE Bi1BFM BOBFM
TXRTSCTRL oD — —_ B2RTS BIRTS BORTS | BZRTSM | BIRTSM | BORTSM
CANSTAT xE OPMOD2 |OPMOD1T| OPMODO — QD2 1COD1 G000 —
CANCTRL xF REQOP2Z | REQOP1 | REQOPO | ABAT OSM CLKEN |CLKPRE?1|CLKPRED] L1
TEC 1C Transmit Error Counter (TEC)
REC 1D Receive Error Counter (REC)
CNF3 28 SOF WAKFIL — — — PHSEG22|PHSEG21|PHSEG20| o0
CNF2 29 BTLMODE| SAM |PHSEG1Z|PHSEGT!|PHSEG10| PRSEG2 | PRBEGY | PRSEGD
CNF1 24 SIwi SIW0 BRPS BRP4 BRP3 BRP2 BRPY BRPO
CANINTE 2B MERRE | WAKIE ERRIE TX2IE TXI1E TXOIE RX1E RXOIE
CANINTF 2C MERRF WAKIF ERRIF TX2iF TX1IF TXOIF RX1IF RXOIF
EFLG 20 RX10OVR |RXOOVR| TXBO TXEP RXEP TXWAR | RXWAR | EWARN
TXBOCTRL 30 — ABTF MLOA TXERR TXREQ — TXP1 TXPO
TXB1CTRL 40 — ABTF MLOA TXERR | TXREQ — TXP1 TXPO
TXB2CTRL 50 o ABTF MLOA TXERR | TXREQ — TXP1 TXPD
RXBOCTRL 60 — RXM1 RXMO —_ RXRTR BUKT BUKT FILHITO
RXB1CTRL 70 — RSM1 RXMC — RXRTR | FILHIT2 | FILHITY | FILHITO | -00- 0000

Figure 7 MCP2515 Control Register Summary
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1.5 MCP2551 High-Speed CAN Transceiver

The MCP2551 is a high-speed CAN, fault-tolerantickethat serves as the interface
between a CAN protocol controller and the physiced. The MCP2551 device
provides differential transmit and receive cap#piior the CAN protocol controller,
and is fully compatible with the 1ISO-11898 standandluding 24V requirements. It

will operate at speeds of up to 1 Mb/s.

The following figure shows the MCP2551 block diagrdlease refer to the
MCP2551 data sheet for detail information.

TXD
» Dominant

Thermal
Shutdown

VDD Detect

\LH

Slope Power-On

Driver |
Control

Control Reset

05V J !
0o <
53
GND 1

L}'—gl CANH

DX cant

Receiver

Reference
Voltage

Figure 8 M CP2551 Block Diagram

1.6 MPX-2515 ISO OSI| Model

1.6.1 Introduction

This section defines the MPX-2515 card in the IS8l feference model. The

following figure shows this model.

Taiwan Commate Computer Inc.
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T- Layer OS5I
CYPRESS
Application CY8C24794
Presentation PSoC
Session T Logical Link Control (LLC)
Transport d - Acceptance filtering
p < - Overload notification
Network - Recovery management
Data Link Medium Access Control (MAC)
: - Data encapsulation/decapsulation i
Physical . Defined b
Y “ - Frame coding (stuffing/de-stuffing) y CAN Controller
| ~ - Emor detection/signaling MCP2515
. ~ | - Senalization/deserialization
\
\ Physical Signaling
- Bit encoding/decoding
\'. - Bit timing/synchronization Iso11828
\ Physical Medium Attachment Transceiver
\ - Driver/receiver characteristics
\ MCP2551

Y Medium Dependent Interface
\ - Connectors/wires

Figure 9 MPX-2515 1SO/OSl Reference M odel

The Controller Area Network (CAN) protocol define Data Link Layer and part
of the Physical Layer in the OSI model. Therefatethe undefined layers can be
defined by the system designer, or can be impleademging existing non-proprietary
High Layer Protocols (HLPs) and physical layers.

DataLink Layer The Data Link Layer is defined by the CAN speaifion. This
Data Link Layer is divided into Logical Link Contr@.LC) Layer and Medium
Access Control Layer (MAC). The Logical Link Corit(aLC) manages the overload
control and notification, message filtering andorezry management functions. the
Medium Access Control (MAC) performs the data escégtion/decapsulation, error
detection and control, bit stuffing/destuffing ahe serialization and deserialization
functions.

Physical Layer The Physical Medium Attachment (PMA) and MediunpBedent
Interface (MDI) are the two sub-layers of the pbgbiayer which are not defined by
CAN. However, the Physical Signaling (PS) sub-layfethe physical layer is defined
by the CAN specification. The system designer deose any driver/receiver and
transport medium as long as the PS requirementaet.e

The International Standards Organization (ISO)desed a standard which
incorporates the CAN specification as well as thgspral layer. The standard, ISO-
11898, was originally created for high-speed iniwiehcommunication using CAN.
ISO-11898 specifies the physical layer to ensurepatibility between CAN
transceivers.

Taiwan Commate Computer Inc. 12
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1.6.2 1SO11898-1 Physical Signaling

The bit encoding/decoding and synchronization ghakt the requirements defined
in ISO-11898-1 and it is recommended to follow dleéinitions as given in the
Recommended bit timing settings table. The accorbums length estimations are
therefore shown in the table follows it.

. it e Valid range for Recommended
Bit rate Nommatl bit time location of sample location of sample
b point point
1 Mbit/s 1 ps 75% to 90% 87,5%
800 kbit/s 1,25 s 75% to 90% 87,5%
500 kbit/s 2 ys 85% to 90% 87,5%
250 kbit/s 4 ps 85% to 90% 87,5%
125 kbit/s 8 ps 85% to 90% 87,5%
50 kbit/s 20 ps 85% to 90% 87,5%
20 kbit/s 50 ps 85% to 90% 87,5%
10 kbit/s 100 ps 85% to 90% 87 5%
Table 1 Recommended bit timing settings
The following table shows the according bus leregtimations.
Taiwan Commate Computer Inc. 13
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Bit rate Bus length"”
1 Mbit/s 25m
800 kbit/s 50m
500 kbit/s 100 m
250 kbit/s 250 m
125 kbit/s 500 m

50 kbit/s 1.000 m
20 kbit/s 2500 m
10 kbit/s 5.000m

Table 2 Estimated buslengths

1.7 MPX-2515 Card vs. ISO-11898-2

1.7.1 1SO-11898-2 Overview
ISO-11898-2 is the international standard for hsgleed CAN communications in
road vehicles. ISO-11898-2 specifies the PMA andAMDb-layers of the ISO/OSI
Physical Layer.

The following figure shows a representation of emown CAN node/bus as
described by ISO-11898.

Taiwan Commate Computer Inc. 14



Commell MPX-2515 User's Guide Rev 0100
MCU
CAN Controller
Transceiver
Node Node

l

L}QUQ

1200 E]
i

1.7.2 Bus Levels

Figure 10 CAN Node on Bus

CAN specifies two logical states: recessive andidant. ISO-11898 defines a
differential voltage to represent recessive andidant states (or bits), as shown in

the following figure.

Taiwan Commate Computer Inc.

15




Commell MPX-2515 User's Guide Rev 0100

vdl
CANH
KR R R
25 / |
] A \
CANL

1
[
[
[
[
'
'
i
[
[
!
1
1
1
1
1
1
1
1
1
1

50
Dominant 3.0 Dominant
Differential Differential
Output Input
Range 15 Range

0.9

0.5
Recessive .

. 005 Recessive
Differential Differential
Output 05 Input
Range 410 Range

Figure 11 CAN Differential Bus
Recessive State

In the recessive state (i.e., logic '1' on the M&FA2TXD input), the differential
voltage on CANH and CANL is less than the minimdmreshold (< 0.5V receiver
input or < 1.5V transmitter output).

Dominant State
In the dominant state (i.e., logic '0' on the MCPRI XD input), the differential

voltage on CANH and CANL is greater than the minimthreshold. A dominant bit
overdrives a recessive bit on the bus to achiemelestructive bitwise arbitration.

1.7.3 Comparison

The ISO-11898-2 specification requires that a casnplor compatible transceiver
must meet a number of electrical specificationg ftlowing table shows the major

Taiwan Commate Computer Inc. 16
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ISO-11898-2 electrical requirements vs. Microchi@RR551 specification (and of
course MPX-2515 card).

1S0-118%8-4 MCP2551
Parameter - ; Unit Comments
min max min max
DC Voltage on CANH and CANL -3 +32 -40 +40 V| Exceeds 1S0O-115898
Transient voltage on CANH and CANL -150 +100 =250 +250 V| Exceeds 1S0-118598
Common Mode Bus Voltage -20 +7.0 -12 +12 V| Exceeds I1S0O-11858
Recessive Output Bus Voltage 420 +3.0 420 +3.0 V| Meets ISO-11898
Recessive Differential Output Voltage -500 +50 -500 +50 | mV |Meets ISO-11898
Differential Intemal Resistance 10 100 20 100 Kkl | Meets ISO-11898
Common Mode Input Resistance 50 50 5.0 a0 k2 | Meets 1S0-11898
Differential Dominant Output Voltage +15 +3.0 +1.5 +3.0 Vo | Meets 1ISO-11898
Dominant Output Voltage (CANH) +2.75 | +450 | +275 | +4.50 | V |Meels ISO-11898
Dominant Output Voltage (CANL) +050 | +225 | +0580 | +225 | V |Meels|S0-11858
Permmanent Dominant Detection (Driver) Mot Required 125 — ms
Power-On Reset and Brown-Out Detection Not Required Yes -

Table 3 MPX-2515 (M CP2551) vs. | SO-11898-2

1.8 MPX-2515 I/O Interfaces

This section defines all input/output ports for MRE15 CAN 2.0B USB card. It
includes ports for connection and jumper for cdntro

:| @ @)

- — -
L

NYMIVL NI 30VH

TGy

b~ ¢
A,

Taiwan Commate Computer Inc. 17



Commell MPX-2515 User's Guide Rev 0100

Figure 12 1/O Ports and Jumper

* Mini card golden finger - The USB signals of this industrial standard mini-
PCle interface are used to connect to a USB host.

* CN_USB connector - The connector for connecting to a USB host by cable
Please refer to its corresponding section for tetimrmation.

* J1-The Line Termination jumper.
* CN_CAN connector - The connector for connecting to the CAN bus.

* CN_ISSP connector - The connector for firmware uploading.

1.8.1 Mini Card Golden Finger

The MPX-2515 CAN 2.0B USB card implements only th&B D+ and USB D-,
ground, and 3.3V voltage supply of the mini carttiga finger. Users can use this
mini card golden finger to connect to a USB hostloé motherboard.

The following figure shows the location of goldémger of MPX-2515 card.

3.
9

Y11 e

’ W i . fJ'

'g"j ,c?' t%} ; 1& Ry N 1 1 3‘%'%
112 . =

N¥2 N2

: @ m\.,‘ v
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NYMIVL NI 30VH

Figure 13 M PX-2515 Golden Finger
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The following figure shows the 1/O pins definitioaEMPX-2515 CAN 2.0B USB

card.
+3.3V5
=Y 3.3V/3.3Waux WAKE"
1§ GND REVICOEX1
“4 15V RSVICOEX2
—— RSVIUIM_PWR CLKREQ#
RSV_DATA GND
— RSV_CLK REFCLK- P
= RSV_RST REFCLK=
REV_VPE L~ v GMND
- RSVUIM_Ca
- W_DISABLE# RSV/UIM_C4
54 ]| FERST" GMND
¥ 3 IVaux HSIND
=<4 GMD HSIPO
= Rabill GND
8 SME_CLK GMND
— SME_DATA HSOND
= § GND HZOPO —
— 4 USE_D- GND
— == USE D+ GMND
4 GND MC3 .3V aux
Lo B LED_WWAN" MC/3.2Vaux
——J LED_WLAN" GND
— - LED_WPAN" RSV
15V RSV
E1 "4 GND RSV
- +3. 30132V aux RSV
i-01J7
din: Lard golden ringer (HC] 4
—l Mini Card golder fingdgr
1 '52
| ISCE30pF
05C1

Figure 14 Golden Finger Pins Definitions

1.8.2 CN_USB Connector
This connector is provided to as an alternate tmeot the MPX-2515 CAN 2.0B
USB card to a USB host. Users can connect OALUSBLH4ble from this
connector to a USB Type A receptacle to conneatWsB host.

The following figures shows/defines the pins deiams.

1
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Figure 15 M PX-2515 OALUSB
Connector
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Figure 16 CN_USB Pins Definitions

Please refer to the OALUSB-H4-1 section for theleafiformation.

1.8.3 Jumper for Line Termination

Users apply this line termination jumper to end#® Ohm line termination if the
MPX-2515 CAN 2.0B USB card is connecting to a CAl Ilat the end side. Users
need to apply this 120 Ohm line terminator in ordeincrease the signaling quality

on the bus.
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The jumper is enabled by default. Remove the caonécyour node is not at the end
side of the bus.

J1 Status 120 Ohm Line Termination
Close Enabled
Open Disabled

Table4 J1 Line Termination

The following figure shows the location of the juenp

NV¥D N2

il
Lo
-Tn-"

@ =
e

Figure 17 MPX-2515 Line Termination Jumper

1.8.4 CN_CAN Connector
CN_CAN connector provides signals for CAN bus. O#%lL-2515 cable connects
this port to the CAN bus via D-SUB9 connector, whoompliant to the industrial
standard.

The following figures show/define the pins defiaits of CN_CAN connector.
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Figure 18 MPX-2515 CN_CAN Connector

CN_CAN
CANL =
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- GPID2 124 .2
GPIO3 141 .3
GPIO4 155 -
GPIO3 18 15 23 235
GPIOE 174 10 %2 la
BP0 8 1.
+ 121 o
22 20
SHDF 14-20-SMD

Figure 19 CN_CAN Pins Definitions

Please refer to the OAL-2515 Cable section foreaifbrmation.
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1.8.5 CN_ISSP Connector

CN_ISSP connector is used to upload MPX-2515 firrewIPX-2515 users are
normally not using this connector.

Feo PR

ey I' pes )

*3

Figure 20 CN_I SSP Connector

1.9 MPX-2515 Card Properties
This section describes all other properties thanat listed above.
1.9.1 USB Properties

This sub-section defines MPX-2515 card USB propsrtivhich include device
identifier, device attribute, and endpoints.

* Vendor ID = OXCECE
* Product ID = 0x2515
* USB Devicelnstanceld: USB\VID _CECE&PID_2515\1234567, for example.
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* Device String: "MPX1515 USB-CAN20B Card" is the string shown lret
Microsoft Windows platforms.

* USB Serial Number: This is a seven digits number, which starts wititd
number 1. It looks like 1001234. Every MPX-2515cchas its unique serial
number. This serial number can be retrieved by d&fult command. Please
refer to the example in the SDK chapter.

» Endpoint 0: USB default endpoint. USB vendor specific commend
implemented in this endpoint.

* Endpoint 1: MPX-2515 card implements BULK IN transfer at teisdpoint.
Application issues a BULK IN transfer to returnesponse packet from the
MPX-2515 card.

* Endpoint 22 MPX-2515 card implements BULK OUT transfer at targlpoint.
Application then issues a BULK OUT transfer tow#r$ endpoint to ask MPX-
2515 firmware to carry out a request packet.

* Endpoint 3: INTERRUPT IN transfer. MPX-2515 keep its statusimeight
bytes packet so that the application can keepnmédrby issuing an INTERRUPT
IN transfer over this endpoint. Please refer to@i# chapter for details.

* Endpoint 4: BULK IN transfer. Application issues BULK IN trafes over this
endpoint to receive all MPX-2515 received CAN mgssan a bulk. Please refer
to the CCP chapter for details.

The following figure shows the General Propertiehe MPX-2515 successfully
installed on a Windows system.
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MPX 2515 LISB-CAN20B Card Properties

General |Driver Dretails |

@ s MPEZE15 USE-CANZOE Card

Device twpe: niverzal Senial Buz contrallers
b anufacturer: Cyprezs
Location: Location O [MP=2515 USEB-CAMNZ.0B Card)

Drevice ztatuz

iThis device iz working properly.

ilf wau are having problems with thiz device, click Troubleshoot to
| gtart the troubleshooter,

L- Troubleshont...

Device uzage:

i IIze thiz device [enable) s !

k. J [ Cancel

Figure 21 General Properties of MPX-2515

The following figure shows the Device Instance Dre MPX-2515 on a Windows
system.

Taiwan Commate Computer Inc. 25



Commell MPX-2515 User's Guide Rev 0100

MPX 2515 LISB-CAN20B Card Properties

General | Driver Details|

g% e MPRZE15 USB-CANZOB Card

| Device Instance |d

LSENWID_CECERPID _251541234567

k. l [ Cancel

Figure 22 Device Instance ID of M PX-2515

1.9.2 LED Indicators

The following table defines the LED indicators tha¢ used in the MPX-2515 card.
Please be noted that these LED indicators canrbhedwff by the software. CCP
provides a command that the application can issewemnmand MPX-2515 card to
either turn on or turn off these LED indicatorsedde refer to the CCP section for the
format of this command.

POSITION COLOR DESCRIPTION
Q2 Red CAN bus errors
Q3 Green System timer blinking
Q5 Yellow CAN bus received/transmit activities

Table5MPX-2515 LED Indicators
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1.10 OAL-2515 Cable

OAL-2515 cable is used to connect the MPX-2515 CADB USB card to the CAN
bus. This cable has D-SUB9 standard connector £d¥ 6us. The OAL-2515 cable
is compliant to CiA 303 CANopen Recommendation Raabling and connector pin
assignment.

The following figure shows the drawing of OAL-25&&ble. Please refer to the
GSE1205001.pdf (comes in the product CD) for detéarmation.

35021 5mm

15NAY | 3B
A0 ;
i

\(E@- PIN OUT
Pl P
9 RED
7 A \( BLACK
RED
BLACK

&~ 00 g

b
14 RED
90 RED P4

Figure 23 OAL-2515 Drawing

The 9-pin D-SUB male connector is used to conreeet€AN bus network. The
following figure shows the 9-pin D-SUB male conrmqbin outs.

Figure 24 D-SUB Male 9-Pin Connector

The following table defines the pin outs of thei@-P-SUB connector for CAN bus.

PIN NAME DESCRIPTION
1 N/C No Connect
2 CAN_L CAN LOW
3 CAN GND CAN Ground
4 N/C No connect
5 N/C Optional CAN_SHIELD
6 CAN GND Optional CAN Ground

Taiwan Commate Computer Inc. 27



Commell MPX-2515 User's Guide Rev 0100

7 CAN_H CAN HIGH
8 N/C No Connect
9 N/C No Connect

Table 6 OAL-2515 D-SUB9 Male Pin Outs

1.11 OALUSB-H4-1 Cable

The OALUSB-H4-1 cable is used to connect the MPX®2&AN 2.0B USB card to
a USB host Type A receptacle. The following figah®ws its drawing.

300+10

2015

e \es

Figure 25 OALUSB-H4-1 Drawing

1.12 OALUSB-H4 Cable

The OALUSB-H4 cable is used to connect the MPX-26P8 2.0B USB card to a
USB host pin header on the motherboard. The foligufigure shows its drawing.

300410
30+ 30+5
4= = ‘ i |
P1 B = = = P2
1 L] <[t

Py 9 i i ;/ \® ®_/ i@‘;

Figure 26 Cable OALUSB-H4 Drawing

Please be noted that the P1 end connects to a OSkim header on a motherboard
while P2 end connects to the CN_USB connector cKMB15 card.
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1.13 How to Connect
1.13.1 Connect to USB Host via Mini-PCle Slot

One of the two ways to connect to a USB host ieriitsg the MPX-2515 card into a
Mini-PCle slot.

You simply insert the MPX-2515 card golden fingertpn into an industrial
standard Mini-PCle slot makes this MPX-2515 candneting to a USB host.

The following figure shows of how to insert MPX-Zbgard into a Mini-PCle slot so
that it connects to a USB host.

Figure 27 MPX-2515 Card Inserted Into a Mini-PCle Sot

1.13.2 Connect to USB Host via Cable

You can connect the MPX-2515 card to a USB hosidiyg OALUSB-H4-1 or
OALUSB-H4 cable alternatively if a Mini-PCle sla hot available or you prefer to
connect to a USB Host Type A receptacle or yourhedtoard (like most Commell
motherboards) that has USB Host pin header.

Simply connect OALUSB-H4-1 cable to CN_USB connecioMPX-2515 card and
the other Type A plug is used to connect to a USBETA receptacle.

Taiwan Commate Computer Inc. 29



Commell MPX-2515 User's Guide Rev 0100

The following figures shows how you use OALUSB-H44dble to connect MPX-
2515 card to a PC USB host.

Figure 28 Connect to a USB Host Type A Receptacle

The following figure shows how to use the OALUSB-E&ble to connect MPX-2515
card to a USB host pin header on a motherboard.
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Figure 29 Usage of OALUSB-H4 Cable

1.13.3 Connect to CAN Bus

The following figure shows an example of the CANsImode connection.

CANM CAN CAN
Device Device Device

a l CAN_H |
CAN
Device é'IEI:} 2

CAN_L .. lgg §1 “ “i l

Figure 30 High-Speed CAN Networking

OAL-2515 cable is the cable that connects MPX-2&dr8l to the CAN bus. OAL-
2515 one ends with a 9-pin D-SUB connector for emting to the CAN bus
networking.
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Figure 31 MPX-2515 Card Connectsto CAN bus

Line Termination

It's important that you need to enable the Linarieation provided on the MPX-
2515 card if you are happening to connect the MBX52card to the end of a CAN
bus networking. Users enable/disable the line teation by closing/opening the Line
Termination Jumper on the MPX-2515 card.

Line Termination

For high-speed CAN, both ends of the pair of signal wires (CAN_H and CAN_L)
must be terminated. The termination resistors on a cable should match the
nominal impedance of the cable. ISO 11989 requires a cable with a nominal
impedance of 120 Ohm. MPX-2515 card provides 120 Ohm resistor for
termination. Users enable/disable 120 Ohm line termination by closing/opening
the jumper.
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2 Device Drivers

This chapter describes how to install the corredpandrivers for your target
operating system.

2.1 Device Drivers for Windows

The following figure shows the MPX-2515 card dewuitevers file organization for
different Microsoft Windows systems.

4 mpx2515.driver.v347 = Name : Date modified Type

- bin T
W,

wih

File folder

w2k
wih

wxp

File folder

wxp Fite folder

inc

Figure 32 Device Drivers Organization

The following figure shows the Device Driver Projes after the MPX-2515 card
has successfully installed.
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MPX 2515 LISB-CAN20B Card Properties

General | Diriver |Detailsf

@ s MPEZE15 USE-CANZOE Card

Drriver Provider: Cypress

Driver D ate: 1041722011

Driver Version: 3470

[higital Signer: MHat digitally signed

[ Diriver Details... ] To view details about the driver files.

[ Ipdate Drriver... ] To update the driver for thiz device.

. [f the device fails after updating the driver, rall
[ Fofi B ack Dives ] back to the previouzly installed driver,

[ Uninztall ] Touninztall the driver [Advanced).

[ ak. ] [ Cancel

Figure 33 MPX-2515 Card Device Driver Properties

2.1.1 Windows 2000

The following figure shows the MPX-2515 card dewutarer for Windows 2000.
File path is .\mpx2515.driver.v347\bin\w2k\x86.

File Edit View Tools Help
Organize = Include in library = Share with = Burn MNew folder B== » i l@
el mpx2515.driverv3d7 - MName : Date modified Type
4 bin - . N ;
& | mpe2515 5/1/2012 1:16 AM Setup Information
ko i & mpx2515 10/17/2011- 903 PM  Program Debug D...
- )‘8-6 %] mpx2515.5ys 10/17/2011 9:03 PM  Systern file
wih
WKp
. inc |_=_ |

Figure 34 Device Driver for Windows 2000
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2.1.2 Windows XP (32-bit) Device Driver

The following figure shows the MPX-2515 card deuitever for Windows XP 32-bit
version. File path is .\mpx2515.driver.v347\bin\Wzg&5.

File Edit View Tools Help
Organize « Include in library Share with « Burn New folder gz = il -.ﬂl
4 mpx2515.driver.v347 i MName Date modified Type
4 bin - .
4| mpx2515 5/1/201212:56 AM  Setup Information
4 wzk .
B & mp2515 10,17/ 3PM  Program Debug D.,
(%) mpx2515.sys 10/17/2011 303 PM System file
wilh
4 W’xp
w64 =
| %86
inc

Figure 35 Windows XP 32-bit Device Driver

2.1.3 Windows XP (64-bit) Device Driver

The following figure shows the MPX-2515 card dewuiterer for Windows XP 664-
bit version. File path is \mpx2515.driver.v347\lirp\x64.

File Edit View Tools Help
Organize « Include in library + Share with « Burn MNew folder =+ i @'
4 || mpx2515.driverv347 * Name Date modified Type
4 bin = = She
# | mpx2515 5/1/2012 1:11 AM Setup Information
4 w2k " . _ _
46 &] mpx2515 10/ 9:03PM  Program Debug D..
1% mpx2515.5ys 10/17/2011 03 PM  System file
wih
a \,\rxp
w4 =
86
, inc

Figure 36 Windows XP 64-bit Device Driver

2.1.4 Windows Vista (32-bit) and Windows 7 (32-bit)  Device Driver

The following figure shows the MPX-2515 card dewuitever for Windows Vista and
Windows 7 32-bit version. File path is .\mpx251&@r.v347\bin\wlh\x86.
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Organize « Include in library = Share with = Burn Mew folder R _:ﬂ '-t?:-'
4 | mpx2515.driverv347 = Mame Date modified Type
4 bin
| mpx2515

w2k

4 wih
4
*B6

wnp

& mp2515
%] mpx2515.5ys

|.m.

inc

Figure 37 Windows Vista and Windows 7 Device Driver (32-bit)

2.1.5 Windows Vista (64-bit) and Windows 7 (64-bit)  Device Driver

The following figure shows the MPX-2515 card dewultaver for Windows Vista and
Windows 7 64-bit version. File path is .\mpx251&dr.v347\bin\wlh\x64.

Organize » Include in library = Share with = Burn MNew folder gz [l -.t:}
4 | mpS15.driver3d? ~| Name :
- bin

- 4 | mpx2515

i &) mpasis

4 | wlh B
%] mpx2515.5ys

wbd
«B6

waep E

inc

Figure 38 Windows Vista and Windows 7 Device Driver (64-bit)

2.2 How to Install Device Driver

This section describes the procedure to instalMR&-2515 card device driver for
your target Microsoft Windows platform.

Have your product CD ready to be accessed by yonddWws. Connect the MPX-
2515 card through USB via one of the three metmoeistioned in the previous
sections and following the device driver setuprungions. The following screen
shots will give you a detail ideal of the devicevdr setup procedure.
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3 Firmware Update

3.1 Introduction

The MPX-2515 implements a bootloader that can igairo the CY8C24794 device
over the USB interface. The bootloading informatiam be sent through Cypress
USB Bootloader Host interface

The USB bootloader supports a fully functional devieprogramming ability with
built in error detection and an industry standamhmunication interface.

This chapter describes the steps of updating thevare for MPX-2515 card via
Cypress bootloader feature.

» Have bootloader device drivers ready. bootloadeicdalrivers are different
with MPX-2515 device drivers. Bootloader devicevdrs are come with the
production CD. This procedure runs only at the firee firmware update.

* Enter bootloader mode. Please refer to 3.2 forild#tacription.

* Install bootloader device driver. Only in the fitshe update.

» Execute bootloader host application. Please ref8r4 for detail information.
This completes the update procedure.

3.2 Enter Boot Loader

The MPX-2515 firmware needs to be in the bootloadede in order to take
bootloader commands from the PC USB host applicatio

Commell provides a DOS utility to put MPX-2515 fwrare into bootloader mode.
Please have the MPX-2515 card well connectinged?@ USB host platform
before proceeding the update process.

The following figure shows where the enter bootkradOS utility locates in the
production CD.
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Falders

= ) release.mpxZS515 -
= |} BootLoader J3BFS . w316
=l |} Bootloader_Host_PSoC1
=l |J) Bootloader_Host_P3oC1
() Executable
) Libraries
I} enter_bootloader
=l [} USE Drivers
) Vista_‘Win7_32
) Vista_Win7_o4
) wP_32
) wP_64

The following figure shows how this mpx2515-bootlaaxe is running.

Directory of E:“MyProjects“cyBc24?94 release.mpx251b

A4-15 2813 <DIR> -

A4,15 2813 <DIR> .

A4.11 2813 {DIR> BootLoaderUSBEFS .v316

A1.-38-2813 <DIR> CyAPI

A1.-38-2813 <DIR> CylUSB.NET

A415 2813 <DIR> documentations

A4,19 72813 <DIR> firmuware

A4.11 2813 <DIR> mpx2515 . driver.v34?
B File(s> A hytes
8 Dirds> 383.144.869.888 hytes free

E-“MyProjects cy8c24?794 release .mpx2515>cd bootloaderushfs.v3l6

E:“HyProjectscylc24??4\release.mpx2515-BootLoaderUSBFS .v3i6>dir
Uolume in drive E is Disk_Data
Uolume Serial Number iz CHB?-B7A6

Directory of E:“MyProjectscyBc24?94 \release.mpx2515-BootLoaderUSBFE. w316

A411 2813 <DIR> -
H4.11 2813 <DIR> .
A4.-11 2013 <DIR> Bootloader_Host_PSoCl
A4.-11 20013 <DIR> enter_bootloader
A4-11 2813 PM <DIR> USB Drivers
i p] B hytes
5 Dirds 383.144,.869.888 bytez free

E:-HyProjectsscylc24??4 release .mpx2515~BootLoaderUSBFS .v316>cd enter_hootloader

E-“MyProjectsscyl8c24?94 release .mpx2515-BootLoaderUSBFS _v3l6~enter_hootloader>dir
Uplume in drive E is Disk_Data
Uolume Serial Mumber is CBB?-B7A6

Directory of E:“MyProjects cyBc24794\release.mpx2515-BootLoaderUSBFE . v3l6 enter_hootloader

A4-11-2813 B7:08 PM <DIR> -

A4.-11 2013 @7:08 PM <DIR> .-

B4-11-20813 @6:56 PM 23.552 mpx2515-bootload.exe
1 File<{s>» 23.552 hytes
2 Dirds> 383.144.869.888 hytes free

E-“MyProjects cy8c24?94 release .mpx2515-BootLoaderUSBFS .v3l6~enter_hootloader>mpx2515—hootload

MPH2515 Serial Mumber:=1234567
Enter BootLoader Mode <Y /u>?

E:“MyProjectssculc24?94release .mpx2515°BootLoaderUSBFS .v3l6henter_hootloader>

Taiwan Commate Computer Inc. 38



Commell MPX-2515 User's Guide Rev 0100

You check whether the MPX-2515 is in bootloader enodnot via checking the
"USB Bootloader" device in USB category of the evManager. The following
figure shows the MPX-2515 has been changed tolls8"Bootloader" mode.

=4 Computer Management

Q File Action Yiew Window Help == x|
= B\ FES R E =Ra
Q Computer Management {Local) [ [#)- 'r'g Manitors ~
=] ’m System Tools [+ B8 Network adapters i
¢ & Event Wiewer +(;5yi Porks {COM & LPT)
Shared Folders [+ % Processors
# E Local Users and Groups #- &), Sound, video and game controllers
i Performance Logs and Alerty| ¥+ iy Syskem devices
% Device Manager =l é Universal Serial Bus contrallers
=] @ Skorage e IntellR) ICH10 Family USE Enhanced Host Contraller - 3464
R Removable Storage - = Inkel(R) ICH10 Family USE Enhanced Hast Cantraller - 3A6C
- Disk Defragmenter - = Intel{R) ICH10 Family USE Universal Host Controller - 3464
i Disk Management - = Intel{R) ICH10 Family USE Universal Host Controller - 3465

L@ Intel(R) ICH10 Family USE Universal Host Controller - 3466

- = Intel{R) ICH10 Family USE Universal Host Controller - 3467

- = Inkel(R) ICH10 Family USE Universal Host Controller - 3466

- = Inkel(R) ICH10 Family USE Universal Host Controller - 3069

=4 LI5E Bootloadsr

- €2 USE Mini Pragrammir (3.4.1,20)

- &2 USB Rook Hub

.8 USB Root Hub

= LUSE Rook Hub

... € USE Root Hub 7

!i-'! % Services and Applications

3.3 Install Boot Loader Device Driver

You will be prompted by the Windows if the MPX-25@&rd is entering the
bootloader mode in the first time.

The following figure shows all possible USB Bootliea mode device drivers for
Microsoft Windows Systems. Please pick up the baérmeets your installing
operating system.
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Folders
= ) release, mpx2515 Wista_Win?_32
= [ BootLoaderUSEFS w316
= I Bootloader_Host_PSaci
= IC7) Bootloader_Host_PSoCl
|2 Executable

(3 Libraries

Yista_Win7_&4

d ._'| enter_bootloader wp 32
(SR} LISE Drivers
|5 Wiska_Win7_32
I Wista_Win7_64
) xp_32 w0t
I3 5P 6
=)o f:?"'":"PI — CypressTest,cer
# (5 examples b _*“'5"_" Security Cartificate
i3 inc ool 1K
i b .
oo i =) 2% readme.bxt:
=10 CyUSBLNET == ‘ Text Document
1) bin = TKE
H 5 examples

Sy

Please follows the Device Driver Installation Wid#o install a appropriate device
driver from the provided USB Bootloader device dravfolders.

3.4 Boot Loader Host Application

The MPX-2515 firmware now is ready to be updatezlrich the Cypress
Bootloader host application. The following figuiteosvs where is this bootloader

host application.

Folders b4 . cyuse.di
= release. mpx2515 S “_h.. 3.4.6.0
= P ) MNET Interface bo CylJSE.svs ...

(= ) BootloaderUSEFS. v316
= |2 Bootloader _Host_PsoCi
= |2 Bootloader _Hast_PSaC1
) Exerutable
|5 Libraries
|2) enter_bootloader
[=] |2 1USE Drivers
I Wista_Win7?_3z2
I Wista_Win7_64
1) #p_32
3 P _e4
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The following figure shows how the PSoC1_USB_Baadler Host Application is
running.

%2 PSoC1 USBFS Bootloader

File  Debug Help

IO [=04R 4 Device WID* Ox04B4
FID: OxE 006 Device PID® | 0WE005

| Lizt devices

| Download Configuration to Device |

Dewice 1

CyUSE VID 04BE44PID_EOO& , W47

Yushfwvid Odbdipid e006#1223406T#{42ff113-E80£-1148-
bZZb-00b0d0cEasde}

Zypress LUSE Bootloader connected

List devices ---> This program lists devices that are in boadler mode by
clicking the "List devices" button.

Download Configuration to device  ---> Click on this button to choose the new

configuration file to reprogram the MPX-2515 firmmgaThe following file dialog
shows after this button has been clicked.

Taiwan Commate Computer Inc. 41



Commell MPX-2515 User's Guide Rev 0100

%7 PSoC1 USBFS Bootloader =13
VID: D404B4 St
PID: DKE 006 DeviesPID* 0006 |

[ Ligt devices J l Diownload Configuration to Device

|Device 1
CyUISE WID _04B45PID_EOOE | 407

‘ushfvid 04bdspid e006E12348678{43fafll13-580£f-11d8-
biEb-00b0d0cEasdo

Select configuration file.

Lok in: |l.ﬂ tempd V| & -? B B

= |C3503-E1-50R
| r|'||:l::-::E Sy

My Recent
Documents

tp Documents

3

My CompLiter

File name: | mp2515v3 did v

by Metwark: Files of type: |D|:uwnlnau:| files [*.dld]

Choose the .DLD file that released from Commepttoceed the new firmware
updating process.

The following figures show the updating messagesduhe update process.

Taiwan Commate Computer Inc. 42



Commell MPX-2515 User's Guide

Rev 0100

Help

WD 0x04B4
PIC: 0xE 006

% PSoC1 USBFS Bootloader

File  Debug

Device WID"

Device PID*

| Lizt devices

| Dawnload Configuration to Dewvice |

Program
Programmirig
Programming
Programmirig
Programmirig
Programmirg
Programmirig
Programming
Programmirig
Programmirig
Programmirg
Programmirig
Programmirg
Programmirig
Programming
Programmirig
Programmirig

oo -1 T on o L

Parsing DLD - Passed

of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of

Connecting to TSE Device

Entering Bootloader Mode

131
121
131
131
1zl
131
121
131
131
121
121
131
121
121
121
121

Passed

Passed

Passed
Passed
Passed
Passed
Passed
Passed
Pas=sed
Passed
Passed
- Pass=sead
- Pass=sead
- Passed
- Pass=sead
- Passed
- Pass=sead
- Pass=sead

Mo device detected
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“e# PSoC1 USBFS Bootloader Q@@

File  Debug Help
Device WID" O=04E4

YID: 0«04 4
FIDe =008 Device PID* | 04E006
| Lizt devices | Dawnload Configuration to Dewvice
Programming 163 of 181 - Passed L

Programming 164 of 181 - Passed
Programwming 165 of 181 - Passed
Programwming 1l&& of 181 - Passed
Programming 167 of 181 - Passed
Programwming 168 of 181 - Passed
Programming 169 of 181 - Passed
Prograwming 170 of 181 - Passed
Programming 171 of 181 - Passed
Prograwming 17 of 181 - Passed
Prograwming 173 of 181 - Passed
Programming 174 of 181 - Passed
Prograwming 175 of 181 - Passed
Programming 17& of 181 - Passed
Prograwming 177 of 181 - Passed
Prograwming 178 of 181 - Passed
Programming 179 of 181 - Passed
Prograwming 180 of 181 - Passed

Exiting Bootloader Mode - Passed

Disconnecting from USE Dewice - Passed

Mo device detected

You are now completed the MPX-2515 firmware upgeiteess.

3.5 In Case Failed
Here is the steps to following if the firmware upelprocess is failed.
» Keep the Cypress Bootloader Host Application rugrstill.
» Disconnect the MPX-2515 card from the USB receptacl

* Re-insert the MPX-2515 card into the same USB rtaodg.
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* Repeat the update procedures.
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