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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
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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,
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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.

Taiwan Commate Computer Inc. 21



Commell MPX-2515 User's Guide

Rev 0100

W e R e

1

|
;L::JQL}——&'“.TW_?:;— 4 e
CHR2 Ri{." i

(= ot

=
& -
=
™
—_
R
-
Tt
= 4
s
- -

Figure 18 MPX-2515 CN_CAN Connector

CN_CAN
CANL =
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& GPio0 13,
GPID1 d !
- 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.
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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
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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.
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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>
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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.
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%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.
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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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MPX-2515 Programmer’s Guide

Commell MPX-2515 CAN 2.0B USB card features USB 2.0 to CAN 2.0B bus
interface in Mini-PCle form factor. This MPX-2515 Programmer's Guide provides
the Commell CAN Protocol (CCANP), which is the protocol used in between the

USB host side and the firmware of the MPX-2515 card. Command packets and
response packets are defined and carried through the CCANP. Microsoft
Windows programmers use the CCP to request the MPX-2515 firmware to
execute the commands defined in the CCANP.
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1 Commell CAN Protocol

1.1 Introduction

This chapter defines the Commell CAN Protocol (CEANwhich is used to carry
CAN bus request packets from the USB host sidb¢dISB device side (MPX-
2515). After the MPX-2515 firmware executed theuest packet, the USB host side
application then retrieves the corresponding respgacket from the MPX-2515
firmware.

The MPX-2515 firmware implements four endpointéatailitate the CCANP and
therefore the host applications.

Endpoint 1 - The endpoint 1 implements the Bulkrémsfers. The USB host
applications read endpoint 1 to return responskgisac

Endpoint 2 - The endpoint 2 implements the Bulk @amsfers. The USB host
applications write request packets to this endpaiotrder for the MPX-2515
firmware to carry on the requested command.

Endpoint 3 - Endpoint 3 implements the Interruptrémsfer. The USB host
applications can hence read the interrupt in pagkatytime in order to
realize some important status of the MPX-2515 fiarav

Endpoint 4 - In order to speed up the process emdbeived CAN messages,
an endpoint 4 was implemented to allow the USB hpsgtications to read the
Firmware Message Buffer (FMB) at anytime. The MPXt2 firmware
updates this buffer very often. The USB host apilbmis determine the
received messages by checking the timestamp aed ioformation
incorporated in the header of the FMB.

The following figure shows the transaction typed aperation sequences of CCANP.
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Request Packe

Response Packi

Interrupt In Packet

Request Packe

Respone Packe

Read FMB Packe

Figure 1 CCANP Transactions and Operation Sequences

A response packet is corresponding to a requekepatnd hence USB host
applications usually first issue a CCANP RequeskBato the MPX-2515 card via a
BULK OUT (at endpoint 2) transfer and then issU@GP Response Packet to the
MPX-2515 card via a BULK IN (at endpoint 1) transféhe application should
always check the Status Code filed in the resppasket in order to determine the
final status of the corresponding request carrigdrothe connected CAN bus.

1.2 Interrupt In Packet
The MPX-2515 card provides status packet that tBB Host can read out in order

to realize the status of the MPX-2515 controllemad as the connecting CAN bus
activities.
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This status packet can be obtained via issuingN\dERRUPT IN transfer over the
endpoint 3 of the MPX-2515 card. This status packetains eight bytes per
packet. This section defines each byte of the staécket.

Please be noted that interrupt in transfers casdued at anytime. MPX-2515
applications are encouraged to retrieve the sfauakets often in order to check out
the status that the application has concerned.

The following table defines the format of the SsaRacket. MPX-2515 application
programmers can also refer to the Microchip MCP28dta sheet for more
information.

OFFSET | BYTE NAME
0 1 READ STATUS INSTRUCTION (return byte)
Bit 7 CANNTF.TX2IF
Bit 6 TXB2CNTRL.TXREQ
Bit 5 CANINTF.TX1IF
Bit 4 TXBICNTRL.TXREQ
Bit 3 CANINTF.TXOIF
Bit 2 TXBOCNTRL.TXREQ
Bit 1 CANINTFL.RX1IF
Bit 0 CANINTF.RXOIF
1 1 RX STATUS INSTRUCTION (return byte):
Bit 7:6 Receive Message
00: No RX message
01: Message in RXBO
10: Message in RXB1
11: Messages in both buffers
Bit 5 Don't Care
Bit 4:3 Message Type Received
00: Standard data frame
01: Standard remote frame
10: Extended data frame
11: Extended remote frame
Bit 2:1:0 Filter Match
000: RXFO
001: RXF1
010: RXF2
011: RXF3
100: RXF4
101: RXF5
110: RXFO (rollover to RXB1)
111: RXF1 (rollover to RXB1)
2 1 EFLG - ERROR FLAG
Bit 7 RX10OVR: Receive Buffer 1 overflow flag bit.
Bit 6 RXOOVR: Receive Buffer 0 overflow flag bit.
Bit 5 TXBO: Bus-Off Error flag bit
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Bit 4 TXEP: Transmit Error-Passive flag bit.

Bit 3 RXEP: Receive Error-Passive flag bit.

Bit 2 TXWAR: Transmit Error Warning flag bit.

Bit 1 RXWAR: Receive Error Warning flag bit.

Bit 0 EWARN: Error Warning flag bit.

3 1 Firmware Message Buffer (FMB) status:

Bit 7:6:5:4:3 Buffer 2 Overwritten Number

This number increases by value of one if a CAN @gss
has arrived and has overwritten at Buffer 2 stofage to
the previous stored has read back by the USB host.
Bit 2 Buffer 2 Indicator

0/ 1: empty / occupied

Bit 1 Buffer 1 Indicator

0/ 1: empty / occupied

Bit O Buffer O Indicator

0/ 1: empty / occupied

Reserved.

Reserved.

Reserved.

Reserved.

~Njoloh
T

Table 1 Status Packet Format

1.3 Request Packet vs. Response Packet

This section defines the format of Request Packetall as the format of Response
Packet. At this moment, both Request Packets asddRse Packets are limited to
64 bytes per packet.

The Request Packet is used to send command totBEZ21794 micro controller
in the MPX-2515 CAN USB Card to carry out over toanecting CAN bus. A
Request Packet is sent to endpoint 2 of the MPX62%td through a BULK OUT
transfer.

While, the Response Packet is used to retrieveethdt of an executed command
from the CY8C24794 micro controller. A Responsekieacs returned from
endpoint 1 of the MPX-2515 card through a BULK Hartsfer.

The following table defines the Request Packet us€&{CA-P.

OFFSET | NAME DESCRIPTION
0 HEADER_MSB 0X55

1 HEADER_LSB 0XAA

2 VERSION 0X01

3 SIZEOF_DATA The number of bytes residing in th&TA field.
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4 COMMAND The command category code.

5 ERROR 0X00

6 DATA Oor Byte 0 of the data field or command_0 byte.
COMMAND _0

7 DATA 1or Byte 1 of the data filed or command_1 byte.
COMMAND 1

8 DATA 2 or Byte 2 of the data field or command_2 byte.
COMMAND_2

9 DATA 3or Byte 3 of the data field or command_3 byte.
COMMAND_3

10to N | DATA The DATA field; up to 53 bytes.
N+1 CHECKSUM 2's complement checksum of all fietatsept
this checksum field.

Table 2 CCANP Request Packet Format

The following table defines the format of CCAP Rarspe Packet.

OFFSET | NAME DESCRIPTION
0 HEADER MSB 0X66
1 HEADER_LSB 0XBB
2 VERSION 0X01
3 SIZEOF_DATA The number of bytes residing in th&TA field.
4 COMMAND The corresponding command category code.
5 ERROR The error code.

6to N | DATA The DATA field; up to 57 bytes.
N+1 CHECKSUM 2's complement checksum of all fietatsept
this checksum field.

Table 3 CCANP Response Packet Format

1.4 Defined Constants

This section defines constants used in MPX-251§narmming. Please be noted
that all these constants are defined in C prograngianguage style.

/*
#def i ne
#defi ne
#def i ne
#def i ne
#def i ne

/* DATA

#define CAN_GET_INFO 0X01

COWAND: Service code */

CCP_CAN_SYSTEM SERVI CE  0X20
CCP_CAN_RX_MASKS_FI LTERS 0X22

CCP_CAN TX 0X23

CCP_CAN_BI T_MODI FY 0X25

CCP_CAN_READ FMB 0X26

0: sub-command code */

#def i ne CAN_GET_TI CKCOUNT =~ 0X02
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#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne

CAN_SET_LED SWTCH 0X03
CAN_SET_TRANSFER RATE 0X04
CAN_RESET_| NSTRUCT  0X85

MCP_RX_MASK 0 0X20
MCP_RX_MASK 1 0X24

MCP_RX_FI LTER 0
MCP_RX_FI LTER 1
MCP_RX_FI LTER 2
MCP_RX_FI LTER 3
MCP_RX_FI LTER 4
MCP_RX_FI LTER 5

MCP_LOAD _TXBOSI DH 0X40

0X00
0X04
0X08
0X10
0X14
0X18

MCP_LOAD _TXBODO 0X41

MCP_LOAD TXB1SI DH 0X42

MCP_LOAD_TXB1DO 0X43

MCP_LOAD TXB2SI DH 0X44

MCP_LOAD TXB2DO 0X45
MCP_ABORT_TXBO 0X38
MCP_ABORT TXB1 0X48
MCP_ABORT _TXB2 0X58

/* MCP2515 Regi ster Address */

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne

RXMDSI DH
RXMLSI DH
RXFOSI DH
RXF1SI DH
RXF2SI DH
RXF3SI DH
RXF4SI DH
RXF5SI DH

[* Others */

#def i
#def i
#def i
#def i

1.5 CCP_CAN_SYSTEM_SERVICE

ne
ne
ne
ne

EP1
EP2
EP3
EP4

A WNPFE
~—~ -
* 0k ok

0X20
0X24
0X00
0X04
0X08
0X10
0X14
0X18

Endpoi nt
Endpoi nt
Endpoi nt
Endpoi nt

A OWNPE

*/
*/
*/
*/

The CCP_CAN_SYSTEM_SERVICE uses 0X20 as its comneategory service
code. This service however contains several subess; which are identified by
the Sub-Command Codes that is starting at thelfytgt of the DATA field. This

section defines this service.

1.5.1 CAN_GET_INFO

The CAN_GET_INFO command returns the USB vendomli@duct ID, and the

firmware version of the targeted MPX-2515 card.
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#define CCP_CAN_SYSTEM SERVI CE 0X20 /* command cat egory code */

#define CAN_GET_INFO 0X01

#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */

/* sub-command code */

OFFSET BULK OUT (EP2) BULK IN (EP1)

SIZEOF DATA | 0X01 0X07

COMMAND 0X20 0X20

ERROR 0X00 Error code

DATA O 0X01 Number of bytes return (0X06)
DATA 1 CHECKSUM VID_MSB (0XCE)
DATA 2 VID _LSB (0XCE)
DATA 3 PID_MSB (0X25)
DATA 4 PID_LSB (0X15)

DATA 5 Firmware version major
DATA 6 Firmware version minor
DATA 7 CHECKSUM

Table 4 CAN_GET_INFO Format

1.5.2 CAN_GET_TICKCOUNT

The CAN_GET_TICKCOUNT command retrieves the MPX-25ystem tick

count since the system get started. Please be ti@tdach tick count is 100 micro

seconds inside MPX-2515 system.

/* Each tickcount is 100 m cro-second */

#def i ne CCP_CAN_SYSTEM SERVI CE 0X20 /* command cat egory code */
#def i ne CAN_GET_TI CKCOUNT 0X02
#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */

/* sub-command code */

OFFSET BULK OUT (EP2) BULK IN (EP1)

SIZEOF DATA | 0X01 0X06

COMMAND 0X20 0X20

ERROR 0X00 Error code

DATA O 0X02 Number of bytes return (0X05)
DATA 1 CHECKSUM [Timestamp + 3]: LSB

DATA 2 [Timestamp + 2]

DATA 3 [Timestamp + 1]

DATA 4 [Timestamp + 0]: MSB

DATA 5 CHECKSUM

Table 5 CAN_GET_TICKCOUNT Format
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1.5.3 CAN_SET_LED_SWITCH

The CAN_SET_LED_SWITCH command turns the main LEtch on or off.
Every individual LED indicator will be in the oftate if application sets the main
LED switch to the OFF state via this command. Ridssnoted that the main LED
switch is default to ON state each time the MPX£264ard be powered on.

#define CCP_CAN_SYSTEM SERVI CE 0X20 /* COMMAND: service code */
#define CAN SET_LED SWTCH 0X03

#define LED_SWTCH OFF 0X00
#define LED_ SWTCH ON 0X01

#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */

/* DATA O:
/* @DATA 1 */
/* @DATA 1 */

sub- command code */

OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF_DATA | 0X02 0X01

COMMAND 0X20 0X20

ERROR 0X00 Error code

DATA O 0X03 Number of byte written (0X01)
DATA 1 0X00 / 0X01 Checksum

DATA 2 Checksum

DATA 3

DATA 4

DATA 5

1.5.4 CAN_SET_TRANSFER_RATE

The CAN_SET_TRANSFER_RATE command sets the MCP2itlsansfer rate
on the connecting CAN bus.

MPX-2515 defaults to 125 Kbps transfer rate eatie fit boots up. Application
issues this command to change to its desired CAdNifamsfer rate. There are four
transfer rates that the application can set ve¢bmmand. Applications need to
program all relevant MCP2515 registers if othensfar rate is desired.

#define CCP_CAN_SYSTEM SERVI CE 0X20 /* COVMAND: service code */
/* DATA 0: sub-command code */

#def i ne CAN_SET_TRANSFER_RATE 0X04
#def i ne CAN_1000K_BPS 0XO00
#def i ne CAN 500K _BPS 0X01
#def i ne CAN_ 250K BPS 0X03
#def i ne CAN_125K BPS 0X07

#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */

/* @ATA 1 */
/* @ATA 1 */
/* @ATA 1 */
/* @ATA 1 */

OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF_DATA | 0X02 0X01
COMMAND 0X20 0X20
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ERROR 0X00 Error code

DATA O 0X04 Number of byte written (0X01)
DATA 1 Desired rate. Checksum

DATA 2 Checksum

DATA 3

DATA 4

DATA 5

1.5.5 CAN_RESET_INSTRUCT

The CAN_RESET_INSTRUCT implements MCP2515 Resdtunson. The Reset
instruction can be used to re-initialize the insd¢megisters of the MCP2515 and set
Configuration mode. This command provides the sametionality, via the SPI
interface, as the RESET# pin.

#define CCP_CAN_SYSTEM SERVI CE 0X20 /* COVMAND: comand code */
#define MCP2515 RESET | NSTRUCT 0X85 /* DATA 0: sub-command code
*/

#define EP2 2 /* Endpoint 2 */

#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF_DATA 0X01 0X00
COMMAND 0X20 0X20

ERROR 0X00 Error code
DATA O 0X85 CHECKSUM
DATA 1 CHECKSUM

DATA 2

DATA 3

DATA 4

DATA 5

Table 6 CAN_RESET_INSTRUCT Format

1.5.6 CAN_READ_INSTRUCT

The CAN_READ_INSTRUCT implements MCP2515 Read bndion. The Read
instruction is started by lowering the CS# pin. Read instruction is then sent to
the MCP2515 followed by the 8-bit address (A7 tigltod0). Next, the data stored
in the register at the selected address will bigexhout on the SO pin.

The internal address pointer is automatically inerated to the next address once
each byte of data is shifted out. Therefore, fassible to read the next consecutive
register address by continuing to provide cloclsps! Any number of consecutive
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register locations can be read sequentially usirggmhethod. The read operation is
terminated by raising the CS# pin. The followinguie shows the MCP2515 Read
instruction.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 47 18 19 20 21 22 23

don't care

o @@ ot i

high-impedance
Freys5r4)y32y110 .
SO L 7i8) 5 43382 140} )

S W (R WY | S ) W S—

Figure 2 MCP2515 Read Instruction

#def i ne CCP_CAN_SYSTEM SERVI CE 0X20 /* COMMAND: comand code */
#define CAN_READ | NSTRUCT 0X86 /* DATA 0: sub-command code */
#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)

SIZEOF DATA | 0X04 Number of bytes returned
COMMAND 0X20 Byte O (return byte 0)
ERROR 0X00 Byte_1 (return byte 1)
DATA O 0X86 Byte 2 (return byte 2)
DATA 1 Number of bytes to read

DATA 2 0X03 (constant)

DATA 3 Starting register address

DATA 4 Checksum

DATA n Checksum

1.5.7 CAN_WRITE_INSTRUCT
The CAN_WRITE_INSTRUCT implements MCP2515 Writethastion. The

Write instruction is started by lowering the CS#.pihe Write instruction is then
sent to the MCP2515 followed by the address amebat one byte of data.
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It is possible to write to sequential registerscbytinuing to clock in data bytes, as
long as CS# is held low. Data will actually be venit to the register on the rising
edge of the SCK line for the DO bit. If the CS#liis brought high before eight bits
are loaded, the write will be aborted for that datee and previous bytes in the
command will have been written. The following figuishows the timing diagram of
the byte write sequence.

\
IR

s .

S0

12 13 1 5 16 17 18 19 20 21 22

- nstruction —————sye— address byte — e data byte ———

1o o0 o0 o of1\ofar{el s a3 2y 1Yaol 7Y

p— | | S 4 S Wl I\, i I\ J (WO L W ¥

high-impedance

Figure 3 MCP2515 Write Instruction

#def i ne
#def i ne
#def i ne
#def i ne

CCP_CAN_SYSTEM SERVI CE 0X20 /*
CAN_WRI TE_I NSTRUCT 0X88 /*
EP2 2 /* Endpoint 2 */
EP3 3 /* Endpoint 3 */

COWAND: comrend code */
DATA 0: sub-conmmand code */

OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF DATA | ?? 0X01
COMMAND 0X20 0X20

ERROR 0X00 Error code
DATA O 0X88 Number of bytes written
DATA 1 Number of bytes to write Checksum
DATA 2 0X02 (constant)

DATA 3 Starting register address

DATA 4 Byte 0

DATA 5 Byte 1

DATA_6 Byte 2

DATA N Checksum
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1.6 CCP_CAN_READ_FMB Service

1.6.1 Introduction to Message Reception

The MCP2515 includes two full receive buffers witliltiple acceptance filters for
each. There is also a separate Message Assemlibr BUMAB) that acts as a third
receive buffer.

Of the three receive buffers, the MAB is always aatted to receiving the next
message from the bus. The MAB assembles all messageived. These messages
will be transferred to the RXBn buffers only if taeceptance filter criteria is met.

The remaining two receive buffers, called RXBO &XB1, can receive a complete
message from the protocol engine via the MAB. TH@Wtan access one buffer,
while the other buffer is available for messageption, or for holding a previously
received message.

The entire content of the MAB is moved into theeige buffer once a message is
accepted. This means, that regardless of the tiyjpketifier (standard or extended)
and the number of data bytes received, the eraeive buffer is overwritten with
the MAB contents. Therefore, the contents of aisters in the buffer must be
assumed to have been modified when any messagecised.

RXBO, the higher priority buffer, has one mask amd message acceptance filters
associated with it. The receive message is apphi¢ide mask and filters for RXBO
first.

RXBL1 is the lower priority buffer, with one maskdafour acceptance filters
associated with it.

In addition to the message being applied to the R Kfask and filters first, the
lower number of acceptance filters makes the matcRXB0 more restrictive and
implies a higher priority for that buffer.

When a message is received, bits <3:0> of the RXBRICregister will indicate
the acceptance filter number that enabled recejpinoihwhether the received
message is a remote transfer request.

1.6.2 Firmware Messages Buffer (FMB)

In order to reduce the message overwritten poggildihe MPX-2515 firmware has
reserved a 64-byte buffer in the memory to stooepiance messages that have
received in the MCP2515 message buffer. This Fimawéessages Buffer (FMB)
can hold up to three CAN messages associated witle selected MCP2515
registers values at the time the message is rete\gplications is then able to
analyze the situation of controller and the buslhycking these registers values.
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The following figure shows the relationship betwé&aiB of CY8C24794 and
RXBn of MCP2515.

CYBC24794 MCP2515
FMB HEARER
a1 i —_ —_ _— kit
FMB DUETER 0 g e —
P R | e | | S
Fp P R e v = — Bl
FME BEFFER 2 =1

MPX-2515
FMB vs. RXBn 2013/1/16

Figure 4 FMB vs. RXBn

1.6.3 CCP_CAN_RED_FMB

The CCP_CAN_READ_FMB service return 64-byte Firmsvitessage Buffer
(FMB). Application issue a BULK IN transfer overetlendpoint 4 to proceed this
service. Neither CCP Request Packet format nor R€$ponse Packet format
applies to this service.

The whole Firmware Message Buffer (FMB) can bdeeéd via BULK IN

transfers over the endpoint 4 from the USB hose fliist byte of each message
contains ether 0X60 or 0X70, which denotes that tiessage is copied from
RXBO buffer or RXB1 buffer. The second byte is #ssociated RXBnCTRL
register value. Applications can check this bytenfiore message received
information. The third byte is EFLG at the recetyiime. Then, comes a four bytes
timestamp in 100 us time unit. Standard ID or EdtzhID is followed. RXBnDLC
byte has RTR bit indicating whether a Remote TranRequest. RXBnDLC also
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contains Data Length Code (DLC) bits that tell dddites in this message. All
message bytes are then followed.

Please be noted that CCP provides a way that apipiiccan check the status of
this FMB. Application issues an INTERRUPT IN tracan over endpoint 3 to
retrieve an eight bytes Status Packet, which cosifaMB status byte at the offset
3 (zero-based packet). Please refer to the INTERRWIsection for detail
definitions.

Below is the suggestion of control flow.

1. Issue INTERRUPT IN transaction over endpoint 3.

2. Check FMB Status byte (at offset 3)

3. Issue BULK IN on endpoint 4 to retrieve 64-byte FMB
4. Process message(s)

5. Go back to Step 1.

The following table defines the format of Firmwaidessages Buffer. Please refer
to the MCP2515 data sheet for detail definitioM&@P2515 registers values in the
FMB.

OFFSET NAME DESCRIPTION
0 RXB_HEADER_MSB | The value of 0X5A
1 RXB_HEADER_LSB The value of 0X6B

2 RXB_NEXT Next available buffer (0, 1, 2)
Buffer O Start

3 RXBO0 / RXB1 0X60 / 0X70

4 RXBnCTRL See below notes.

5 EFLG See below notes.

6 Timestamp + 3 Timestamp LSB

7 Timestamp + 2

8 Timestamp + 1

9 Timestamp + 0 Timestamp MSB

10 RXBnSIDH
11 RXBnSIDL
12 RXBnEID8
13 RXBnEIDO
14 RXBnDLC
15 RXBnDO
16 RXBnD1
17 RXBnD2
18 RXBnD3
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19 RXBnD4
20 RXBnD5
21 RXBnD6
22 RXBnD7
23 RXB0 / RXB1 0X60 / 0X70
24 RXBnCTRL
25 EFLG
26 Timestamp + 3 LSB
27 Timestamp + 2
28 Timestamp + 1
29 Timestamp + 0 MSB
30 RXBnSIDH
31 RXBnSIDL
32 RXBnEID8
33 RXBnEIDO
34 RXBnDLC
35 RXBnDO
36 RXBnD1
37 RXBnD2
38 RXBnD3
39 RXBnD4
40 RXBnD5
41 RXBnD6
42 RXBnD7
43 RXB0 / RXB1 0X60 / 0X70
44 RXBnCTRL
45 EFLG
46 Timestamp + 3 LSB
a7 Timestamp + 2
48 Timestamp + 1
49 Timestamp + 0 MSB
50 RXBnSIDH
51 RXBnSIDL
52 RXBnEID8
53 RXBnEIDO
54 RXBnDLC
55 RXBnDO
56 RXBnD1
57 RXBnD2
58 RXBnD3
59 RXBnD4
60 RXBnD5
61 RXBnD6
Taiwan Commate Computer Inc. 17
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62 | RXBnD7 |
2's Complement Checksum
63 | Checksum |

Table 7 Firmware Message Buffer (FMB) format

Notes:

« RXBO0/RXB1: 0X60 if the message is from RXB0. 0Xi7the message is
from RXB1.

* nvalue: 0 if the message is from RXBO; 1 if thessage if from RXB1.

* RXBNCTRL: Contains the RXBnCTRL register value o€M2515.

 EFLG: The value of EFLG register of MCP2515.

» Timestamp: Four bytes unsigned integer value. lhudunit.

* RXBnSIDH, RXBnSIDL, RXBnEID8, RXBnEIDO, RXBnDLC, RBnDO,
RXBnD1, RXBnD2, RXBnD3, RXBnD4, RXBnD5, RXBnD6, and
RXBnD7 are values from MCP2515 corresponding regsst

1.7 CCP_CAN_RX_MASKS_FILTERS Service

1.7.1 Introduction to Message Acceptance Filters an  d Masks

The CCP_CAN_RX_MASKS_FILTERS uses 0X22 as its comiinzategory code.
This service provides ways to configure the maskkfaters registers of the
MCP2515 CAN bus controller.

The MCP2515 includes two full receive buffers (Rx@@ RxB1) with multiple
acceptance filters for each. There is also a sep;tassage Assembly Buffer
(MAB) that acts as a third receive buffer.

The MAB is always committed to receiving the nexdssage from the bus. The
MAB assembles all messages received. These messdlges transferred to the
RxBn buffers only if the acceptance filter criteisamet.

The message acceptance filters and masks areaidetetmine if a message in the
message assembly buffer should be loaded intoraiftibe receive buffers. Once a
valid message has been received into the MAB,détifier fields of the message
are compared to the filter values. If there is aamathat message will be loaded
into the appropriate receive buffer.

FILTER MATCHING

The filter masks are used to determine which bithe identifier are examined

with the filters. A truth table is shown below thatlicates how each bit in the
identifier is compared to the masks and filterdétermine if the message should be
loaded into a receive buffer. The mask essenttitgrmines which bits to apply
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the acceptance filters to. If any mask bit is eet zero, that bit will automatically
be accepted, regardless of the filter bit.

Mask Bit n | Filter Bit n :ﬂiaffﬁi? R‘“;'j:f:f;i?’n
X .4 Accept
- 0 0 Accept
- a 1 Reject
. 1 0 Reject
1 1 1 Accept
Note:  x =don't care

Table 8 Filter / Mask Truth Table

The following figure shows the receiver buffer lkatiagram. Please refer to the
MCP2515 data sheet for detail information.
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Note:

Messages received in the MAB are intially
applied to the mask and filters of RXB0O. In
addition, only one filter match occurs (e.g.,
if the message matches both RXFO and
RXF2, the match will be for RXFO and the
message will be moved into RXB0).

T DO G I

=R g ]

Acceptance Mask

RXM1
Acceptance Filter
RXF2
4 il
Acceptance Mask Acceptance Filter
RXMO RXF3
1L 1 i A
Acceptance Filter Acceptance Filter c
RXFO RXF4 e
¢ p
i b i i t
Acceptance Filter Acceptance Filter
RXF1 RXF5
P .
Y
, "
Identifier M {dentifier X
A
B i
r\\
Data Field Data Field Vv

Figure 5 MCP2515 Receive Buffer Block Diagram

As shown in the above receive buffers block diagramseptance filters RXFO and
RXF1 (and filter mask RXMO are associated with RXBlters RXF2, RXF3,
RXF4, RXF5 and mask RXM1 are associated with RXB1.

The following figure shows how the masks and fdtapply to CAN frames.
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Extended Frame

ID10 0| EiD17 EIDO)

- Masks and Filters apply to the entire 29-bit ID field »|

Standard Data Frame

[iD10 Do/ +| Data Byte 0 [ Data Byte 1 |

|—— 1101t ID Standard frame —>|  ———— 16bit data fitering © ————————— |

* The two MSb (EID17 and EID16) mask and filter bits are not used.

Figure 6 Masks and Filters Apply to CAN Frames
FILHIT BITS

Filter matches on received messages can be desstrninthe FILHIT bits in the
associated RXBnCTRL register. RXBOCTRL.FILHITO fauffer O and
RXB1CTR.FILHIT<2:0> for buffer 1.

The three FILHIT<2:0> bits for receive buffer 1 (BX) are coded as follows:

» 101 = Acceptance filter 5 (RXF5)
e 100 = Acceptance filter 4 (RXF4)
* 011 = Acceptance filter 3 (RXF3)
* 010 = Acceptance filter 2 (RXF2)
* 001 = Acceptance filter 1 (RXF1)
* 000 = Acceptance filter 0 (RXFO)

Note: 000 and 001 can only occur if the BUKT bit in RXBDRL is set, allowing
RXBO0 message to roll over into RXBL1.

RXBOCTRL contains two copies of the BUKT bit aneé tRILHIT<0> bit.

The coding of the BUKT bit enables these threetoitse used similarly to the
RXB1CTRL.FILHIT bits and to distinguish a hit oritér RXFO and RXF1 in either
RXBO or after a roll over into RXB1.

» 111 = Acceptance Filter 1 (RXB1)
* 110 = Acceptance Filter 0 (RXB1)
* 001 = Acceptance Filter 1 (RXB0)
e 000 = Acceptance Filter 0 (RXB0)
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Please refer to the MCP2515 data sheet for defaitmation.

1.7.2 MCP_RX_MASK_0

The MCP_RX_MASK_0 request is defined as the subrmand code 0X20 of
CCP_CMND_CAN_RX_MASKS_FILTERS service.

#def i ne CCP_CAN_RX_MASKS FILTERS 0X22
#defi ne MCP_RX MASK 0 0X20

#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF DATA | 0X06 0X01
COMMAND 0X22 0X22
ERROR 0X00 Error code
DATA O 0X20 Number of bytes written
DATA 1 0X04: Number of byte | checksum

to write.
DATA 2 RXMOSIDH
DATA 3 RXMOSIDL
DATA 4 RXMOEID8
DATA 5 RXMOEIDO
DATA 6 checksum
DATA 7

1.7.3 MCP_RX_MASK_1

The MCP_RX_MASK _1 request is defined as the subroanmd code 0X24 of
CCP_CMND_CAN_RX_MASKS_FILTERS service.

#def i ne CCP_CAN_RX_MASKS_FI LTERS 0X22
#defi ne MCP_RX_MASK 1 0X24

#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF_DATA 0X06 0X01
COMMAND 0X22 0X22
ERROR 0X00 Error code
DATA O 0X24 Number of bytes written
DATA 1 0X04: Number of byte | checksum

to write.
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DATA 2 RXM1SIDH
DATA 3 RXM1SIDL
DATA 4 RXM1EID8
DATA 5 RXM1EIDO
DATA 6 checksum
DATA 7

1.7.4 MCP_RX_FILTER_O

The MCP_RX_FILTER_O request is defined as the sathrmnand code 0X00 of
CCP_CMND_CAN_RX_MASKS_FILTERS service.

#defi ne CCP_CAN_RX_MASKS FI LTERS 0X22

#define MCP_RX FILTER 0 0X00
#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF_DATA | 0X06 0X01
COMMAND 0X22 0X22
ERROR 0X00 Error code
DATA O 0X00 Number of bytes written
DATA 1 0X04: Number of byte | checksum

to write.
DATA 2 RXFOSIDH
DATA_3 RXFOSIDL
DATA 4 RXFOEID8
DATA 5 RXFOEIDO
DATA 6 checksum
DATA 7

1.7.5 MCP_RX_FILTER_1

The MCP_RX_FILTER_1 request is defined as the sahroand code 0X04 of
CCP_CMND_CAN_RX_MASKS_FILTERS service.

#defi ne CCP_CAN_RX_MASKS FI LTERS 0X22

#defi ne MCP_RX _FILTER 1 0X04
#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF_DATA | OX06 0X01
COMMAND 0X22 0X22
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ERROR 0X00 Error code
DATA O 0X04 Number of bytes written
DATA 1 0X04: Number of byte | checksum
to write.
DATA 2 RXF1SIDH
DATA 3 RXF1SIDL
DATA 4 RXF1EID8
DATA 5 RXF1EIDO
DATA 6 checksum
DATA 7

1.7.6 MCP_RX_FILTER_2

The MCP_RX_FILTER_2 request is defined as the sathrmand code 0X08 of
CCP_CMND_CAN_RX_MASKS_FILTERS service.

#defi ne CCP_CAN_RX_MASKS FI LTERS 0X22

#define MCP_RX FILTER 2 0X08
#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF DATA | 0X06 0X01
COMMAND 0X22 0X22
ERROR 0X00 Error code
DATA O 0X08 Number of bytes written
DATA 1 0X04: Number of byte | checksum

to write.
DATA 2 RXF2SIDH
DATA 3 RXF2SIDL
DATA 4 RXF2EID8
DATA 5 RXF2EIDO
DATA 6 checksum
DATA 7

1.7.7 MCP_RX_FILTER_3

The MCP_RX_FILTER_3 request is defined as the sathrmand code 0X10 of
CCP_CMND_CAN_RX_MASKS_FILTERS service.

#defi ne CCP_CAN_RX_MASKS_FI LTERS 0X22

#define MCP_RX FILTER 3 0X10
#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */
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OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF_DATA | 0X06 0X01
COMMAND 0X22 0X22
ERROR 0X00 Error code
DATA O 0X10 Number of bytes written
DATA 1 0X04: Number of byte | checksum

to write.
DATA 2 RXF3SIDH
DATA 3 RXF3SIDL
DATA 4 RXF3EID8
DATA 5 RXF3EIDO
DATA 6 checksum
DATA 7

1.7.8 MCP_RX_FILTER 4

The MCP_RX_FILTER_4 request is defined as the sathrnand code 0X14 of
CCP_CMND_CAN_RX _MASKS FILTERS service.

#def i ne CCP_CAN_RX_MASKS_FI LTERS 0X22
#define MCP_RX_FILTER 4 0X14
#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */
OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF DATA | 0X06 0X01
COMMAND 0X22 0X22
ERROR 0X00 Error code
DATA 0O 0X14 Number of bytes written
DATA 1 0X04: Number of byte | checksum

to write.
DATA 2 RXFASIDH
DATA 3 RXFASIDL
DATA 4 RXFA4EID8
DATA 5 RXF4EIDO
DATA 6 checksum
DATA 7

1.7.9 MCP_RX_FILTER_5

The MCP_RX_FILTER_5 request is defined as the sathrmand code 0X18 of
CCP_CMND_CAN_RX_MASKS_FILTERS service.
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25




Commell MPX-2515 User's Guide Rev 0100

#define CCP_CAN_RX MASKS FILTERS 0X22
#define MCP_RX FILTER 5 0X18

#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF DATA | 0X06 0X01
COMMAND 0X22 0X22
ERROR 0X00 Error code
DATA O 0X18 Number of bytes written
DATA 1 0X04: Number of byte | checksum

to write.
DATA 2 RXF5SIDH
DATA 3 RXF5SIDL
DATA 4 RXF5EID8
DATA 5 RXF5EIDO
DATA 6 checksum
DATA 7

1.8 CCP_CAN_TX Service
1.8.1 Introduction to Message Transmission
TRANSMIT BUFFERS

The MCP2515 implements three transmit buffers. Ed¢hese buffers occupies 14
bytes of SRAM and are mapped into the device memapy.

The first byte, TXBNnCTRL, is a control register asisited with the message buffer.
The information is this register determines thedibtons under which the message
will be transmitted and indicates the status ofrtfessage transmission.

Five bytes are used to hold the standard and exdeidéntifiers, as well as other
message arbitration information.

The last eight bytes are for the eight possibla tates of the message to be
transmitted.

At a minimum, the TXBnSIDH, TXBnSIDL and TXBnDLC gesters must be
loaded. If data bytes are present in the messhgdXBnDm registers must also be
loaded. If the message is to use extended idamstifilee TXBnEIDm registers must
aso be loaded and the TXBnSIDL.EXIDE bit set.

TRANSMIT PRIORITY
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Transmit priority is a prioritization within the M&2515 of the pending
transmittable messages. This is independent frachpat necessarily related to,
any prioritization implicit in the message arbiioat scheme built into the CAN
protocol.

There are four levels of transmit priority. If TXBARL.TXP<1:0> for a particular
message buffer is set to 11, that buffer has thledsit possible priority. If
TXBnCTRL.TXP<1:0> for a particular buffer is 00 athbuffer has the lowest
possible priority.

ABORTING TRANSMISSION

The MCU can request to abort a message in a spewdssage buffer by clearing
the associated TXBNCTRL.TXREQ bit.

In addition, all pending messages can be requéstied aborted by setting the
CANCTRL.ABAT bit. This bit must be reset (typicalafter the TXREQ bits have
been verified to be cleared) to continue transngtthessages.

Messages that were transmitting when the abortre@gested will continue to
transmit. If the message does not successfully tetspransmission (i.e., lost
arbitration or was interrupted by an error franiepill then be aborted.

1.8.2 MCP_LOAD_TXBOSIDH

The MCP_LOAD_TXBOSIDH command loads the bytes i Request Packet to
the associated MCP2515 registers in order to caspibe corresponding message
transmission on the CAN bus.

#defi ne CCP_CAN TX SERVICE 0X23 /* conmand category code */
#define MCP_LOAD TXBOSIDH 0X40 /* sub-command code */
#define EP2 2 /* Endpoint 2 */

#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)

SIZEOF DATA | 0X14 0X05

COMMAND 0X23 0X23

ERROR 0X00 Error code

DATA O 0X40 Number of bytes return
(0X04)

DATA 1 Overwrite flag EFLG before transmitting

DATA 2 Reserved TXBOCTRL before
transmitting

DATA 3 0X30 EFLG after transmitted

DATA 4 Value to load to TXBOCTRL | TXBOCTRL after
transmitted
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DATA 5 0X31 checksum
DATA_6 0X0D
DATA 7 TXBOSIDH
DATA 8 TXBOSIDL
DATA 9 TXBOEID8
DATA 10 TXBOEIDO
DATA 11 TXBODLC
DATA 12 TXBODO
DATA 13 TXBOD1
DATA 14 TXB0OD2
DATA 15 TXBOD3
DATA 16 TXB0OD4
DATA 17 TXBOD5
DATA 18 TXBOD6
DATA 19 TXBOD7
DATA 20 checksum

1.8.3 MCP_LOAD_TXB0DO

The MCP_LOAD_TXB0ODO0 command loads the bytes inRieguest Packet to the
associated MCP2515 registers in order to comphetedrresponding message
transmission on the CAN bus.

#define CCP_CAN TX SERVICE 0X23 /* command category code */
#define MCP_LOAD TXBODO 0X41 /* sub-command code */
#define EP2 2 /* Endpoint 2 */

#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)

SIZEOF DATA | 0X14 0X05

COMMAND 0X23 0X23

ERROR 0X00 Error code

DATA O 0X41 Number of bytes return
(0X04)

DATA 1 Overwrite flag EFLG before transmitting

DATA 2 Reserved TXBOCTRL before
transmitting

DATA 3 0X30 EFLG after transmitted

DATA 4 Value to load to TXBOCTRL | TXBOCTRL after
transmitted

DATA 5 0X36 checksum

DATA 6 0X09

DATA 7 Reserved

DATA 8 Reserved

DATA 9 Reserved

Taiwan Commate Computer Inc. 28



Commell MPX-2515 User’s Guide Rev 0100
DATA 10 Reserved
DATA 11 TXBODLC
DATA 12 TXBODO
DATA 13 TXBOD1
DATA 14 TXB0OD2
DATA 15 TXBOD3
DATA 16 TXBOD4
DATA 17 TXBOD5
DATA 18 TXBOD6
DATA 19 TXBOD7
DATA 20 checksum

1.8.4 MCP_LOAD_TXB1SIDH

The MCP_LOAD_TXB1SIDH command loads the bytes im Request Packet to
the associated MCP2515 registers in order to camfie corresponding message

transmission on the CAN bus.

#define CCP_CAN TX SERVICE 0X23 /* command category code */
#define MCP_LOAD TXB1SIDH 0X42 /* sub-command code */
#define EP2 2 /* Endpoint 2 */

#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)

SIZEOF DATA 0X14 0X05

COMMAND 0X23 0X23

ERROR 0X00 Error code

DATA O 0X42 Number of bytes return
(0X04)

DATA 1 Overwrite flag EFLG before transmitting

DATA_2 Reserved TXB1CTRL before
transmitting

DATA 3 0X40 EFLG after transmitted

DATA 4 Value to load to TXB1CTRL | TXB1CTRL after
transmitted

DATA 5 0X41 checksum

DATA 6 0X0D

DATA 7 TXB1SIDH

DATA 8 TXB1SIDL

DATA 9 TXB1EID8

DATA 10 TXB1EIDO

DATA 11 TXB1DLC

DATA 12 TXB1DO

DATA 13 TXB1D1

DATA 14 TXB1D2
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DATA 15 TXB1D3
DATA 16 TXB1D4
DATA 17 TXB1D5
DATA 18 TXB1D6
DATA 19 TXB1D7
DATA 20 checksum

1.8.5 MCP_LOAD_TXB1DO

The MCP_LOAD_TXBOSIDH command loads the bytes im Request Packet to
the associated MCP2515 registers in order to camfie corresponding message
transmission on the CAN bus.

#define CCP_CAN TX SERVICE 0X23 /* command category code */
#define MCP_LOAD TXB1DO 0X43 /* sub-command code */
#define EP2 2 /* Endpoint 2 */

#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)

SIZEOF DATA | 0X14 0X05

COMMAND 0X23 0X23

ERROR 0X00 Error code

DATA O 0X43 Number of bytes return
(0X04)

DATA 1 Overwrite flag EFLG before transmitting

DATA 2 Reserved TXB1CTRL before
transmitting

DATA 3 0X40 EFLG after transmitted

DATA 4 Value to load to TXBOCTRL | TXB1CTRL after
transmitted

DATA 5 0X46 checksum

DATA 6 0X09

DATA 7 Reserved

DATA 8 Reserved

DATA 9 Reserved

DATA 10 Reserved

DATA 11 TXB1DLC

DATA 12 TXB1DO

DATA 13 TXB1D1

DATA 14 TXB1D2

DATA 15 TXB1D3

DATA 16 TXB1D4

DATA 17 TXB1D5

DATA 18 TXB1D6

DATA 19 TXB1D7
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| DATA 20 | checksum |

1.8.6 MCP_LOAD_TXB2SIDH

The MCP_LOAD_TXB2SIDH command loads the bytes im Request Packet to
the associated MCP2515 registers in order to camfie corresponding message
transmission on the CAN bus.

#define CCP_CAN TX SERVICE 0X23 /* command category code */
#define MCP_LOAD TXB2SIDH 0X44 /* sub-command code */
#define EP2 2 /* Endpoint 2 */

#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)

SIZEOF_DATA | 0X14 0X05

COMMAND 0X23 0X23

ERROR 0X00 Error code

DATA O 0X44 Number of bytes return
(0X04)

DATA 1 Overwrite flag EFLG before transmitting

DATA 2 Reserved TXB2CTRL before
transmitting

DATA 3 0X50 EFLG after transmitted

DATA 4 Value to load to TXBOCTRL | TXB2CTRL after
transmitted

DATA 5 0X51 checksum

DATA 6 0X0D

DATA 7 TXB2SIDH

DATA 8 TXB2SIDL

DATA 9 TXB2EID8

DATA 10 TXB2EIDO

DATA 11 TXB2DLC

DATA 12 TXB2DO

DATA 13 TXB2D1

DATA 14 TXB2D2

DATA 15 TXB2D3

DATA 16 TXB2D4

DATA 17 TXB2D5

DATA 18 TXB2D6

DATA 19 TXB2D7

DATA 20 checksum
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1.8.7 MCP_LOAD_TXB2DO0O

The MCP_LOAD_TXB2D0 command loads the bytes inRieguest Packet to the
associated MCP2515 registers in order to comphetedrresponding message
transmission on the CAN bus.

#define CCP_CAN TX SERVICE 0X23 /* command category code */

#define MCP_LOAD TXB2d0 0X45

#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */

/* sub-command code */

OFFSET BULK OUT (EP2) BULK IN (EP1)

SIZEOF DATA | 0X14 0X05

COMMAND 0X23 0X23

ERROR 0X00 Error code

DATA O 0X45 Number of bytes return
(0X04)

DATA 1 Overwrite flag EFLG before transmitting

DATA 2 Reserved TXB2CTRL before
transmitting

DATA 3 0X50 EFLG after transmitted

DATA 4 Value to load to TXBOCTRL | TXB2CTRL after
transmitted

DATA 5 0X56 checksum

DATA 6 0X09

DATA 7 Reserved

DATA 8 Reserved

DATA 9 Reserved

DATA 10 Reserved

DATA 11 TXB2DLC

DATA_12 TXB2DO0

DATA_13 TXB2D1

DATA_14 TXB2D2

DATA 15 TXB2D3

DATA 16 TXB2D4

DATA 17 TXB2D5

DATA_18 TXB2D6

DATA_19 TXB2D7

DATA 20 checksum

1.8.8 MCP_ABORT_TXBO

The MCP_ABORT_TXB0 command set the TXREQ.ABTF torabhe
corresponding message. Please refer to the ABORANBRMISSION paragraph
and the MCP2515 data sheet for transmission aibaitations.
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#define CCP_CAN TX SERVICE 0X23 /* command category code */
#defi ne MCP_ABORT_TXBO 0X38 /* sub-comrand code */
#define EP2 2 /* Endpoint 2 */

#define EP3 3 /* Endpoint 3 */

OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF_DATA 0X04 0X01
COMMAND 0X23 0X23

ERROR 0X00 Error code

DATA O 0X38 Abort status code
DATA 1 Reserved checksum

DATA 2 0X30

DATA_3 0X08

DATA 4 checksum

DATA 5

1.8.9 MCP_ABORT_TXB1

The MCP_ABORT_TXB1 command set the TXREQ.ABTF toralthe
corresponding message. Please refer to the ABORANBRIISSION paragraph
and the MCP2515 data sheet for transmission aibaitations.

#defi ne CCP_CAN TX SERVICE 0X23 /* conmand category code */
#define MCP_ABORT_TXB1 0X48 /* sub-conmand code */
#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */
OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF_DATA 0X04 0X01
COMMAND 0X23 0X23
ERROR 0X00 Error code
DATA O 0X48 Abort status code
DATA 1 Reserved checksum
DATA 2 0X40
DATA_3 0X08
DATA 4 checksum
DATA 5

1.8.10 MCP_ABORT_TXB2

The MCP_ABORT_TXB2 command set the TXREQ.ABTF toralthe
corresponding message. Please refer to the ABORANBRIISSION paragraph
and the MCP2515 data sheet for transmission aibaitations.

#defi ne CCP_CAN TX SERVICE 0X23 /* conmand category code */
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#define MCP_ABORT_TXB2 0X58 /* sub-conmmand code */
#define EP2 2 /* Endpoint 2 */
#define EP3 3 /* Endpoint 3 */
OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF_DATA 0X04 0X01
COMMAND 0X23 0X23
ERROR 0X00 Error code
DATA O 0X58 Abort status code
DATA 1 Reserved checksum
DATA 2 0X50
DATA 3 0X08
DATA 4 checksum
DATA 5

1.9 CCP_CAN_BIT_MODIFY Service

1.9.1 Introduction to Bit Modify

The Bit Modify instruction provides a means fortse or clearing individual bits
in specific status and control registers. This ca@mdhis not for all registers. Please
refer to the MCP2515 data sheet to determine wiagtsters allow the use of this

command.

Note:

modify.

Executing the Bit Modify command on registers that are not bit-modifiable
will force the mask to FFh. This will allow byte writes to the registers, not bit

The following figure shows the Bit Modify operatmn
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Mask byte |o[o[i]1e]i]a]t

Databyte |[x|x|1|o[x|o]x]|1

Previous
Register Jlijofl|cjololl

Contents [—1_

Resulting R ‘
Register alifzlelolololz
Contents

Figure 7 Bit Modify Instruction

The part is selected by lowering the CS# pin aed&it Modify command byte is
then sent to the MCP2515. The command is followethb address of the register,
the mask byte and finally the data byte.

The mask byte determines which bits in the registkibe allowed to change. A 'l
in the mask byte will allow a bit in the registerahange, while a '0' will not.

The data byte determines what value the modifiedlibithe register will be
changed to. A '1"in the data byte will set thednitl a ‘0" will clear a bit, provided
that the mask for that bit is setto a '1".

1.9.2 CAN_BIT_MODIFY Command

The CAN_BIT_MODIFY command is provided to implemém¢ MCP2515 Bit
Modify Instruction.

The following figure defines the MCP2515 Bit Modifystruction. Please refer to
the MCP2515 data sheet for detail information.
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Note:  Not all registers can be accessed with
this command. See the register map for a
list of the registers that apply.

Figure 8 MCP2515 Bit Modify Instruction

The following registers can be modified by the Bidify Instruction. Please refer
to the MCP2515 data sheet for detail information.

 BFPCTRL (0X0C): RXnBF Pin Control and Status Register

« TXRTSCTRL (0X0D): TXnRTS Pin Control and Status Register
* CANCTRL (0OXOF): CAN Control Register

* CNF3 (0X28): Configuration 3 Register

* CNF2(0X29): Configuration 2 Register

* CNF1(0X2A): Configuration 1 Register

* CANINTE (0X2B): Interrupt Enable Register
* CANINTF (0X2C): Interrupt Flag Register

* EFLG (0X2D): Error Flag Register
* TXBOCTRL (0X30): Transmit Buffer O Control Register
* TXB1CTRL (0X40): Transmit Buffer 1 Control Register
* TXB2CTRL (0X50): Transmit Buffer 2 Control Register
+ RXBOCTRL (0X60): Receive Buffer 0 Control Register
* RXB1CTRL (0X70): Receive Buffer 1 Control Register

[* conmmand cat

egory code */

#define CCP_CAN Bl T_MODI FY_SERVI CE  0X26

#define EP2 2

/* Endpoint 2 */

OFFSET BULK OUT (EP2) BULK IN (EP1)
SIZEOF DATA | 0X03 N/A
COMMAND 0X26

ERROR 0X00

DATA O Bit Modifiable register
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DATA 1 Bit Modify mask
DATA 2 Bit Modify value
DATA 3 Checksum

DATA 4
DATA 5
DATA_6
DATA 7

NOTE. There is no BULK IN transfer on this command atpmdt 3.
Applications shouldn't issue a BULK IN transferumsing the 0X26 command code.
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