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YAMAR DCAN500

[ramnenpaeet] CAN Qer Powerline Transceiver

1. Overview

TheDCAN5O@evicefor CANBUScommunicationover noisypower lines (DGCAN) suppots CAN A/B protocolat
speed up500kbit's. Multiple CANnetworks mayshale a common D®@r ACpowerlinewhere each network uses
different carrier frequencyThedeviceavoids complex cabling, saves weight and simplifies installBieep mode
allows low power consumption when the device is not uséithe QFN325x5 mmpackageprovidessmall PCB
footprint

The DCAN500Gs beneficialfor many applicationsising the CAN protocol but need to eliminate t8AN bus wires
in Aerospace, Automotive, Industrial antbre.

Applications Features

9 Multiple vehicle CAN networks sharing Noise robustCAN A/Btransceiver over D@owerline.

the same powerline CAN bitrates 83.3kbit/s, 125kbit/s, 250kbit/, and 500kbit/s
1 Aerospace CANetworks Multiple networks may operate over a single powerline.
1 Sensors / atuators buges 251 selectable carrier frequencies (5MHz to 30MHz).
1 Robotics control network Built-in CANpower line arbitration mechanism.
9 TruckTrailerredundant CAN conmunication Channel interference detection.
Communicates over wide range of DC voltages.
Sleep modsfor low power consumption.

=A =4 =8 -4 -4 -8 - A

E-Fuse box

Figurel- DCAN5S50@ANnetworks sharingsinglepowerline
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2.1 TheDCANSOMetwork

The DCAN50@evicetransmits and receive CANmessagesgrom/to CAN controllef(ECUpver DC and A@ower
lines atbitrates up to500kbit/s The deviceoperates as part of power line (DGBUS)communicationnetwork
consisting of multipleDCAN50@evices.The CAN messages are error protected grithsemodulatedby asine
wave at auserpredefinedcarrierfrequencyand transmitted over the powerline as CAN frames.
All network topologies (e.g. Staring,line, tree, etc.) are applicabjas long ashe receivedsignal level at RXinis
above minimaR X}, level(see6).
Multiple DCAN500networks can operate over single powerling whereas each network communicatesver
different carrier frequency (channel).

2.2 Channelparameters

Carrierfrequency:
Powerline voltage:
Cable length:
Cable type:

251 selectable frequencidsetween5MHz- 30MHz with100 kHzspacing
Any, with proper powerlinecouplinginterfacing(see2.5.7)

Depends on thepowerlineloads AGignatattenuation (100m ispracticablg
Any cable

2.3 DCANSO®rchitecture
Figure2 depicts theDCAN50®Iocks.
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Figure2 - DCAN50®Ilock diagram

Sleep- Ensureslow powerconsumptionduring Sleep mode

RxFIFO- Buffers CANframesbetweenDCAN50@eviceandits ECU
CODEECEncodes/decodes th€AN message

CSMA/CA; CANframe Carrier sense and arbitratiaomechanism

Modem - Phase modulates and demodulates tHata to and frompowerline CAN frames
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2.4 Configuration and Function

2.4.1  Pinout diagram

DCANS500
— QFN-32 5x5mm —

Figure3 - DCAN50(inout diagramin QFNB2 5x5mm package

2.4.2  Signals and Piout description
Tablel- Pinout description

Internal
Name Pin # Pin type PU/PD Description
Outputs the receivedCANdata from the powerline or from
HDO 7 Output 12mA internal registers to th&aCU
CANmessagedata input from theECUto the powerline or to
HDI 8 Digital input PU | the internal registers.
ECUdata/command input, enables read and write from/t
HDC 6 Digital input PU | DCAN5OMternal control registers(see sectiorb.12)
TEST 1 Digital Input PD | Test pin bhould be connected to Gnd.
NRESET 2 DigitallInput PU | Reset activelow.
Sleep modeontrol input(seesection4.3).
NSLEEP 17 DigitallInput Should be pullp to 3.3V when not in use.
ECUbit rate selection pingsampled once afteeach power-
up/reset evenj.
BR_SEL[1:0] CANBitrate [kbit/s]
'00' 83.33
BR SEL1 9 Digital Input 01 125
'10' 250
BR SELO 10 Digital Input 11 500
Ready to Receiv€Optional featur@ - When high, ECUcan
transfer CAN messagdbrough HDI pin. When lovgCUshould
DigitalOutput pauseits data bytestransfer, allowing extraction oRXFIFO
RTR 11 8mA stored CANramesto HDO pin.
© 2015 2020 Yamar Electronics Ltd. 5 DSDQAN500 R @0
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Internal
Name Pin # Pin type PU/PD Description
Enable usageof external CAN transceiveMommally when HDI
and HDO pins cometed directly to a ECU connectthis pin to
GND. When HDIland HDO pins are connected to a C
transceiver (i.e. interfacing a CABUS), this pin can be le
TRANSC EN| 15 DigitallInput PU | floated (see3.1).
DigitalOutput When highthe DCAN50G0s in Normal mode
INH 18 8mA When low,the DCAN50Gs in Sleep mode
DigitalOutput High while an interference signal is being detected in
INTERF 13 12mA operating carrier frequency.
High when DCANS500 is transmitting over the powerline
during reception from the powerline. This function can be ug
DigitalOutput to monitor the status of the powerline channel and g
BUSBUSY 12 8mA accordingly (wait for completion of receptiar transmission).
TXON 16 | Outputl2mA TX_ON output Highduringtransmission onto th@owerline
Powerline Transmit signabut
TXON| REG1[3] TXlevel| LYLISRI yOS ®
State [V-p-p]
High | '0' 1 18
1" (Default) 2
Low High Z | 200k?
Analog Output 'Series outputimpedance
TXO 23 Max66 mA 2Input impedance referenced to VREF
RXI 24 Analog Input Powerlinereceive Input
VCC/2analog output referenceto a filtering capacitor Place
1uF between VREF to AGNIhe VREF used as virtual groy
VREF 21 | AnalogOutput for the external analog circuitry.
Analog,
FILTERI 19 Bidirectional Externalfilter I/O
Analog,
FILTERO 20 | Bidirectional Externalfilter I/O
OSCO 32 | Analogoutput 16MHzCrystal Output
OSCI 31 | Analog Input 16MHzCrystal Input
L1 27 | Analog Input External inductot1l (maximalpin capacitancelpF) see2.5.4
L2 26 | Analog Input Externalinductors L2 (optional), s@e5.4
AVCC 25 Power Analog 3.3V supply
AGND 2228 Power Analog ground
1.8V core supply outputo a filtering capacitor Place 4.7uf
VCAP 3 Power between VCAP and DGND.
DA\ND 4 Power DigitalGround
D\WVCC 5,14 Power Digital 3.3V supply
GNDPLL 30 Power Analog Ground
PLL 1.8V outputo a filtering capacitor Place 1uF betwee
PLLCAP 29 Power PLLCAP ar@dNDPLL
EXP 33 Power Exposé pad, $ould be connected to DGND.

PD¢Internal Pull down resisto50K m +/-%30
PUc¢Internal Pullup resistor50Km +/-%30
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2.5 Implementation

2.5.1 Referenceschematic
Figure4 depictsareferenceDCAN50Gchematic.
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Figure4- DCAN500 reference schematic

2.5.2 Externalfilter (BPF)

TheDCAN5SO®@peratesusingan external5SMHzband pass filter. The minimum allowable bandwidth of the filters is
+/-700 kHz @ 3dB. Narrower bandwidth limits the maxiritate.
Figure5 depictsa recommendedbMHz discretgassivdilter.

Figure5 - 5MHz bandpass filter

2.5.3 Crystaloscillator

Thedeviceoperates with a low costsmall sizel6MHz crystal connected betwegdSChnd OSC(pins. Each of
these pins should be connected to tB&sNDviaa load capacitor Theload capacitors values should be determined
according to the crystal manufacturer recommendations and the add@Bayout. The PCB traces should be as
short as possiblélhe overaltrystalfrequency tolerance should not exceedbQpm.

2531 Recommended Crystals
0 NDK NX2520SA6MHz SMD, 2.5x2 mm

0 NDK NX3225SA/GBMHz SMD, 3.2x2.5mm
0 NDK NX2016GGGEMHz SMD, 2.0x1.6mm

© 2015 2020 Yamar Electronics Ltd. 7 DSDCAN500 R @0
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2.5.3.2 16MHz clock fromexternal source

The devicecan operatefrom external 16HMz clock source that meets the requirements above.
Figure6 depicts external 16MHzlockconnectionto the device

NC OSCO:

bl
16MHz —o
100mVpp to 2Vpp
DGND
Figure6 - Externall6MHzclockconnection

2.5.4 L1 and L2 inductors

TheDCAN500equiresone or two inductors for it®peration depending on the desired operating frequenéligh
Q inductors (above 30) should be selected.

- For full inbandoperation,5MHz- 30MHz:
0 L1-3.3uH

U L2- 15uH with 1nFseriescapacitorbetween L2 pin and2inductor.

- For low inbandoperation,5MHz-12MHz:
0 L1-18uH
0 L2-NC

- For high iAband operation 12MHz 30MHz:
0 L1-3.3uH
0 L2-NC

Figure? depicts inrband operation inductors connection to pins L1 and L2.

Full in-band selection High or low in-band selection
L1 i
» 3.3pH (3).r3uH (12-30MHz)
L2
18uH (5-12MHz
—0 ( )
10nF NC
15uH
VREF VREF

Figure7 - L1 and L2nductors connections
254.1 Recommended L1 & L2 inductors

Table2 describes recommended L1 and L2 inductors.
Table2 - Recommended L1 and L2 manufacturers

Inductor ABRACON VISHAY TDK
L1=3.3uH 815-AMIL-0805-3R3KT | ILSBOSO5ER3R| NL453232BR3FPF
L2=15uH 815AMIL-08051p0K-T | ILSBOSB8O5ER15(NL45323271503PF
L1=18uH 815AMIL-08051y0K-T | ILSBOS8O5ER18(NL45323271803PF
© 2015 2020 Yamar Electronics Ltd. 8
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Ceramic capacitors

Low ESR capacitors will provide better performancaR and X7R capacitors are recommended, especially for
Vcap (C8) and PLLCAP (C3).

2.5.6

TXO output levelnd drive control

The TX®in output level and drive capability to the powerline is controlledREG 1[3], as described ifTable3.

Table3 - TXO signal level

TXON State REG1[3] TX level
[V-p-p]
High ‘0’ 1
'1" (Default) 2
Low(Rx) High Z

Setting the TXO output drive capability is made by configuring HBJzas described ifable4.
Table4- TXO output drive control

2.5.7

TXON State REG1[0] Output drive [A] Impedancew K
High '0' (Default) 33mA 181
1 66mMA
Low(RXx) Disabled 200k?

!Seriesoutput impedance
2Input impedance referenced to VREF

Powerlinecoupling

TheDCANS50Gs coupled to the powerlinéghrough a singlecouplingcapacitorCqpiing that blocks the DQypically
2.2nF.The capacitorvoltagerating dependson the powerline voltageandits expected impulses
For highvoltage powerline applications (e.gEVbattery monitoring systenor solar panelk it isrequiredto add

propergalvanic i

2.5.8

solation

External potection network

It isrecommendedo add externaldiode protection network prior to G.oupiingt0 the powerlineto protectthe device
from high powerlineimpulses (above 2 ¥-P) The protection network consistof three schottky diodesserially
connected (for both polarities), wittow capacitancé< 10pF) anflastresponse timge.g.BAS7604).

259

Recommended connection to powesupply

The DCANS500 carrier signal majtenuate strongly due to pwer-suppliesinternal filtering capacitors. It is
recommended to addyd A Y RdzOG 2 NJ 0 HH Hdzl 0

connection to the DC powerline void carrier signal attenuation
Figure8 depicts a typicalDCAN50@ndits 3.3V poweisupplyconnection toDC powerline

Battery/
Power supply

2 NJI-30VBINIMTseriés todh® pawesupiym n 1 K- 2

DC powerline
YYym
optional L L
~22uH ~22uH
Power Power
supply supply
4 1

HDC

GND

TXO!

HDI DCAN500
RXI

Ccoupling

Ceoupling

HDI DCANS00

RXI
HDC
| GND

Figure8¢ DCAN50@Nd its3.3Vpower-supplyconnectionto powerline.
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3. DCAN5O0@®peration

3.1 Interfacing toCAN ECU

The DCANS5O0O interfaces directly to a ECU-TANMNnd CARX pins, (3.3V logic) (TRANSC_EN pin must be tied to
GND). Optionally, it is possible to interface to traditional AN through CANH and CANL signals using external
CAN transceiver (TRANSC_EN pin should left floatéovever, do not use a mixed network containing both
traditional CANBUS nodes and DCAN500 nodes.
TheCANcommunication protocol usefsve pins as described ihableb.

Table5 - CANinterface pins

HDI Data Input from theECU

HDC Data Command select input.
When pulled down, thedCAN50G@nters command mode, enabling accessdGAN50@ontrol
registers.

HDO Data output to theECU

RTR Ready taReceive outpufoptional feature).

Indicating that the device is ready to receive new data bytes fromEG&)(i.e. RXFIFQis not
almostfull). Used to control the data flow between tHeCUand theDCANS500 (se8.5)
TRANSC_E| External CAN Transceiver enable pin input.

When interfacing a ECU this pin must be tied to GND. HDI is loopback to the HDO.

When interfacing a CAN transceiver this pin can be left floatedobjgback between HDO an|
HDI.

Figure9 depcits a typical DCAN500 to ECU interfce connection.

L
~22uH

Power
supply

Veco Ve c i
m—t Cooupling
CANRX HDO ™o |—»
CANTX # HDI
CAN DCANSO0
Controller  gpo ! HDC RXI
GPl | RTR

[ TRANSC_EN

Figure9 - DCANS500 to ECU interface

Figurel0depcits DCAN500 to CAN module connection via CAN transceiver.

DC Powerline

CAN BUS L
~22uH

Power
supply

Existing CAN Module

1
" 3 ' !
CANTX ¥ D CAN CANHI |cmu CAN D i« HDO ™*O—» == Ceoueline
CAN RX [ R Transceiver CANL | ICANL Tr i R » HDI
. ;A“h J_ J_ DCANS00 RXI
GPO ¥ | HDC
GPl [« RTR
®— TRANSC_EN
- 1
Figurel10- Optional DCAN500 t&CUnterface via CANransceiver
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3.2 DCAN500 Messages

3.21 Message structure

The DCAN50Gs a powerline CANgatewaydevice Each CAN messagransferred by theECU(CANMessagg is
constructed into a single DCAN5G0BN framdransmitted over powerline (CANFrame.

A CANFame is constructed froma Sart-frame consisting ofarbitration and preamble patterns followed by
packet/s of databytes (at least 1 packet)and terminated with aFrameEnd indicatingthe last packet of the
frame. An Error Correction Code [ECC] protects adath packet

A CANFramemay belonger thanCANMessageTherefore the device has automatic provisiodUMMY¥MSG) to
prevent bus contention due to shoriethy between two CAN messages (8e22.]).

- Start- frame pattern length 170 ysminimum
- Packet length 180us

Recommendation: fie delay betweertwo consecutiveECUCANMessagesk n n n wigurel®d. S S

Arbitration & Preamble
[ [N

Start-Frame

Last-Packet Packet #n Packet# 2 Packet #1

Frame (CAN Message) >

Figurell- CAN Framatructure

Device A data in ——{ CAN message
Tix_delay
DC-BUS —{ _ Arbitration Powerline CAN frame >
Device B data out ( CAN message >—

Figurel2 ¢ Typical TXYRX CAN message flow

3.2.2  Transmit flow

Upon receivinga CANmessagefrom its ECU) the devicegeneratesSart-frame pattern transmissionover the
powerline TheStart-frame consiss of uniquepowerlinearbitration based orthe EClQ @AN message 11 LSB ID.

When DCAN50@vinsthe arbitration over the powerline, it wilespond to theECUwith ACK at theCANACK slot,
and transmita CAN frame to all attached DCAN500 nedeer the powerline.

If DCAN500 loses the arbitration over the powerlohee to dher device transmissiorit will generatea NACK at
the ACK slotabort transmissionreceivethe CANFamefrom the powerline andransfer itto its ECU

It is up to theECUupper layer) to determine whether to feansmit the CANMessageor discard it

3.2.2.1 DCAN500DUMMY-MSG description(CANmassageD zero is preserved)

ADUMMY¥MSGis a "zero" CAN message, consists of ID = 0, and DL&lehthessagealways wirs the local CAN
arbitration with itsSECU generating an artificial delay in theCUTX flow

TheDUMMY¥MSGis generated automaticallyy the D@QN500 to the HDO piwhenit detects that theECUstarts a
new CAN message transfer while previous CAN message is istjlttzsmitted over the powerlineThe ECU
loses the arbitration and waitéor the duration of the DUMMY¥MSGand becoms a receiver node without
increasingts error counters.

In addition whenthe ECUstarts a newCANMessagewhile the DCAN500 is in the middle GANframe reception
from the powerline, the DCAN500 will also transfeD&IMMY-MSG until completion of powerlineCANFame
reception

To conclude, he DCAN500 wililwaysproduce DUMMY¥MSG as lang as the powerline is not idle whileCUis
starting a new CAN message transfer.

© 2015 2020 Yamar Electronics Ltd. 11 DSDCAN500 R @0
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Requirement Avoid usng CAN messagewith ID = 0 as part of CAN messagks DUMMY-MSG proper
operation.

ECUmnay use¢he DCAN50@in 12 BUS_BUSY output indicattormonitor the powetine BUS activity.

3.2.3 Receive flow

Upon detecting goowerline CANFrame the frameis automaticallydecodedinto a CANMessageinserted to the
RXFIFCand thentransferredto ECUWiaHDO pin.

In case theECUstarts transferring CAN-Messagewhile the DCAN500 startsansferringits receivedpowerline
CANFrameto the ECUalocal arbitrationbetweenECUand the DCAN50Begins(same as performed in CABUS).
If the ECUwinsthe localarbitration, the DCAN500 will stop theansfer of thepowerline CANFame and will get
the ECl®2 @AN messagier transmisionover the powerlineThen, the DCAN500 will automaticallytransmit the
powerline CAN message its ECUJ until succedsil transfer.

When theECUoses the local arbitration to the DCAN500, the powerlfeNFramewill be fully transferred to the
ECUThen ECUmay retransmit its CAN message.

Recommendation: Be the RTR pinto poll the powerline statusand pausethe ECIW® CANMessagetransfer,
allowing extracton of the stored CANFrame/s from the RXFIFO (se8.5).

3.2.4 TXRX flow examples

3.24.1 Example 1 ECltonsecutiveCANMessages transmission

CANprotocol define 3-bit minimal time between two consecutivéransmissionsSincethe powerline CANFrame
maylonger thana ECWQ dessagetherefore the ECUmustwait until the powerline is idle

In this example the DCAN508sue DUMMY¥MSG (empty message) tats ECUto delay the transfer of a new
messageauntil completion of theongoingCAN powerline transmissioRigurel3 depictstwo CAN messages A and
B with a delay less than 400us. Althou@ANmessage As still transmitted over the powerlindlhe ECUstarts a
new message BJpon detection othe SOF of thenew messag®, the DCAN500 immediately initiate a DUMMY
MSG.When theDUMMY¥MSGcompleted (ACK bECU), the powerline is idle again artde ECUre-transmis the
CANMessageB by the DCANS500 over the powerline.

"Atbitration! ) Powerline Frame Transmission | 18US Idlel 1 Host ACK the DUMMY-MSG §
i T
TX_ON Dev A U T Y |
HDI Dev A Al T
il '
1 U ! :
HDO Dev A r T ——e--— - , [ - B
o | CANMsSGA | | W ! CANMSGB |
_______ , ARNVS6 S
\ r} L
S S 44 L4
I _CF_\N_SEF_ i L _DEA_NEOEA_CK_TE iait_-' 'Re transmit By Host M DCAN500 ACK T_o_Hgst_

e o ————— - - —

Figurel3- ECltonsecutive CAN message transmission example

Exanple 2- ECUgeneratesnew SORwhile receivingpowerline CAN framdrom other DCAN50@ode.
This case is divided infbsub-cases:

Case APowerline CANnessagewasfully decoded ands ready to betransferredto ECU
Inthis casethe DCANS508@tart tranderring the powerlineCANFameto the ECU
If the EClktarts at the same tim&ansferringits own CANMessage a local arbitration will take pladeetween
the DCAN50@nd theECUsame aperformedin CANBUS). The message with the higher ID priority will win.
In case the DCANSWfses the local arbitration, it will be become a RX station, transmittindsBeCANMessage
overthe powerline. Thenthe DCAN50®@ill retransmit its waiing powerlineCANFrameto ECUagain.

Case B Powerline CANnessages detected but not fully decodedefore EClhew SOF

In this case the DCAN5Qtas detected new powerlin€EANFameprior to start of a newCANMessagegrom the
ECUThe DCAN50&suesa DUMMYMSGuntil the powerline is idle againthe ECUoses thelocalarbitration and
become a receiver. THRCANS500 repeats isste DUMMY¥MSGas long as the powerline is not idle.

© 2015 2020 Yamar Electronics Ltd. 12 DSDCAN500 R @0
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Figurel4 depicts an example of Case A and Case B.

The £quence staigwhen CANmessageB is transmitted to the DCANS®ile powerline is Idle. After a while,
ECUWDEV A tries to transmit its CAessageA. Due to the fact the DCAN500 has already started detebtifld Q a
powerline CANFrame, it will issueDUMMY:MSGto DEV ACWntil the powerlineis Idle again.

Then DEV Bnessages ready to be senDCAN5S0MEV A will start local arbitration with EECUECUDEV A wis
local arbitration and itCANMessagds sent oer the powerline. Therthe DCAN500e-transmit DEV B MSG i3
ECUWsuccessfullyECUDEV B receives successfully DEV A CAN MSG.

1 Case A - Host DEV A wins local Arbitration.

1 : BUS is not Idle while host DEV A start new SOF | | ! MSG DEV A is transmitted to DEV B. 1
TX_ON Dev A :\L -------- —~—————— J 1 ‘/I ----------------------
ev
— S
: nipg¥)
HDI Dev A \ I
1 | I TX CAN MSG DEVA |
| HIT TN MTTITITITmm
1
HDO Dev A
= Liguupyu
RX CAN MSG DEV B
TX_ON Dev B r— -‘\ 1 K A
HDI Dev B u J‘ """ J _______________ \ __________________ T
—————— | Case B - DCANS00 DEV Aissues | Case A - DCANS500 DEV A loses local arbnratlon 1
:_IIHX_C‘fA_N_MEG_DEV_B_; |DUM MY-MSGs until BUS is idle agaln' to host with RX MSG from DEV B 1 HLLiLIauuyg

I RX CAN MSG DEV A {
HDO Dev B I '
| 1 DCANS00 re-transmit RX MSG DEV B successfully to host | ||] "" " IIII

Figurel4 - EClLhew SORwhile receivingpowerline CAN framdrom other DCAN50@®ode example

3.3 Device Configuration

3.3.1 ECUWBitrate selection

The DCANS500 supports CAN A/B bitrates of 83.3kbit/s, 125kbit/s, 250kbit/s, and 500kbit/s
Requirement When using bitrate of 500Kbp§ANmessageDLCK o A& NXBIj dzA NER®
Bitrate selectionby pinsBR_SEL[1:@k described iTable6.

Table6 - CAN bitrate selection

BR_SELJ[1:0] ECUWbitrate [kbit/s]
‘00’ 83.3
‘01’ 125
'10' 250
11 500

The bitrate selection is sampled once after powsg¥reset event, and remains until next powap/reset event.

3.3.2  Carrier frequency configuration

Thecarrier frequencycan be defined betweebMHz to 30MHz wittspacing of 10&kHz (Total of 251 selectable
carriers). The active carrier frequencyselectionis made byconfiguing REG2 (see 0). Upon completion of
configuration the DCAN50Qwill update itsoperating carrier frequency withinlmsec. During this period, the
DCAN50ds keptin Soft-Reset and will not communicate with it&€CUnor detect new CANFames from the
powerline

Recommendation:When setting multiple DCAN50Mhetworks to operate over single powerline, select carrier
frequenciesspaed morethan 1.5MHzfrom each other
Thecarrierselected value is calculated the as giveBgnation1 (3).
Equation 1

REG2 = (Carrier FreqMHz]-5) * 10 (@)
EXAMPLE 1

x  When setting the frequency to 14.1MHz:
REG2=(14.1-5) * 10 =0x5B
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EXAMPLE 2

x  When Setting to 5SMHz:
REG2= (5-5) * 10 =0x00

3.4 RXFIFO handling(optional feature)

The DCAN50Mas internal mechanism to buffer betweerceivedCANFamesand its transfer to theECU The
mechanism contairRXFIFOwith maximal D24 bytesand RTR interrupt output pin indicating when-RIKO is
filled up to a configured threshold.

3.4.1 RXFIFORTRhresholds configuration

User may defind&RXFIFO interrup{RTR pinjhresholds according tthe network expected payload. The interrupt
isinvoked on RTR pin 11.

TheRX FIFORTRhresholds control registerds described inTable7.
Table7 - RXFIFOs RTfRreshold control

FIFO Threshold | Default threshold | Related Control Comments
Description [Data bytes] registers
RXFIFGalmost 256 Define how manydata bytes inserted to RRIFO
full[9:0] REGH6][1:0], before the interrupt raise. Indicats the ECUto
REG5[7:0] start reading the received frameSee Example
in 3.4.1.1
34.1.1 Example 1 RXFIFGalmost-full threshold setting

ConfigurationRXFIFGalmostfull thresholdto 0x384, results in interrupt triggering when there are at least 900
data bytes are stored iRxFIFO

REG6 = 0x03

REG5 = 0x84

For more details, please refer the RTR handlirgy5n

3.4.2 RXFIFO reset controlSoftResetevent)
ECUmay reset theRX-FIFO stored dathy activating @ CAN50GBoftresetevent.

A Softresetis activated while the HDC pin 6 is low.

During Softreset the DCAN500performs only write and read to/fromDCAN50Qcontrol registers. Neither
transmission nor reception to/from thpowerlineis availableThe RXFIFO is kept in reset.

35 RTR pin handlingoptional feature)

TheReadyto Receive (RTR, pin 11) output allows tB€Uo control CANMessagdransfers from DCANOOQ.

When RTR is higliCUcan transfer newCANMessagevia HDI pin. When lowECUshould pause its transfer,
allowing the DCANS0®@ extract stored powerline€ANFramedrom the RXFIFO.

The RTR output state is subject RXFIFGalmostfull threshold configuration §ee Table7), allowing RXIFO
overflow protection.

Recommendationin high payload network, sample the RTR state prior to a NE@UCANMessagetransfer.

3.6 DCANS500 UUID
Each DCAN5QO0 device is haatled with 48 bit universally unique identifier (UUID[47:0]).
The UUID is stored in REG_59 to REG_5E, and can be retrieved using #rEREZInmands (séeto 5.17).

3.7 Typical setup andoperation

Interface HDI, HDO, HD&hd RTRIns.

Set BR_SEL[1:0] pin (s28).

St TRANSC_EN pin according HDI and HDO pins interfac1)see

Select a carriefrequency (default 13MHZkee &ction 3.3.2Carrier frequency configuration
TransmitCAN message vidDI pinto the powerline (with RTRstatus polling).

ReceiveCAN messagfeom the powerline viaHDO pin.

© gk whE
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4. PowerOperation Modes
TheDCAN5O®as three power operation modeslormal, (Sleep)Xandby andSeep.

4.1 Normal mode

In Normal mode the DCAN50Gs either in RX mode, listening for powerline CAN frame or in TX mode,
transmitting aCAN frame over the powerline

4.2 Standby mode

TheDCAN50@nters Standby mode upon wakap from Seep mode, while NSLEEP pin is still low. DEAN500s
kept inSoftReset whereas communication with thECUs suspended until NSLEEP pin set High.

4.3 Sleep mods (powersaving)

The DCAN50Ghas four Sleep modefor best power consumption/performance during Sleep. During this mode,
only small amount of hardware igperational mainly todetectwakeup message(WUM) from thepowerline and
returning to Normal mode operation.
Table8 describes the DCAN500 sleep modes.

Table8- Sleepmodes description

Sleepmode Description Power Performance
consumption
Enhanced sleep| The device wakesp every 32ms td Low Wakeup detection within
(SLP1) sensethe powerline for WUM detection 64mSec. Best in noisy environmel
Fast wakeup The device continuouslynonitors the| Medium | Fast wakeup detection within
(SLP2) powerline for WUM detection 250uSec.
Very lowpower | The device wakesp every 32ms tg Verylow | Wakeup Detection within
(SLP3) sensethe powerline for WUM detection 64mSec.
Deep Sleep Thedevice does NOT wake to sense| Lowest | No bus wakeip detection
(SLP4) for bus activity, staying in deep slee
Wakeup only locally by theeCU

TheSleep mods uses four interface pgas described iffable9.
Table9- Sleep interface pins
NSLEEP | Digital | High- Normal mode is active.
input Low- Sleep Standby modes active.
INH Digital | Output indicationto Inhibit ECU
output | High- Normal mode is active.
Low- Sleep modés active.
BUS_BUS) Digital | Asserted high while wakeup message is being detected/transmitted over t
output | powerline
HDC Digital | Normal mode ECUCommand modé chip select.
input Sleep mode- ECUwakes-up the DCAN50Uocally by toggling the HDC hitghw-high.
TheDCAN50@hen exit theSleep modeéo Standby mod€NSLEEP still asserted low),
Normal modeg(NSLEEP is high).

4.3.1 Wakeup messageWUM)

WhenAuto-WUM is enabled REE3]="1"), upon rise of NSLEEP pin, D@AN50@ransmits a broadcastvUM over
the powerling, to wakeup all network connected devices.
EClcan configure the length of the WUM as descrilfeblel.

Table10- Wake-up message length configuration

REG3[2] Wake-up message length
0 SLP2 250usec SLP1, SLP3- 75msec
1 SLP2-1.5msec /SLP1, SLP3 150msec
© 2015 2020 Yamar Electronics Ltd. 15 DSDCAN500 R @0
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During WUM transmission, tHRUS BUSNN is assertedhigh until WUM transmission is completed, indicatittg
the ECUhe wakeup process statu€CUshall wait for theBUS_BUSHfop, before initiating new bytes transfer.

4.3.2 EnteringSleep mode

DuringSleep node, the device is kept ilsoftreset stateand will nottransferdata bytes from theECUhor receive
data frames from theoowerline When the device enterSleep modethe INH pin is asserted low.
There are two ways to entesleep mode;

43.2.1 Enter Sleep bNSLEEP
By asserting the NSLEEP pin low,DIGAN50®vill enter Sleep mode

43.2.2 Enter Sleep by register setting
By settingREG 3[7] high, theDCAN50Wvill enter Sleep modeand reset automaticallREG3[7]to low.

4.3.3 ExitingSleep mode

There are three ways to ex@leep modeWhen exitingSleep modethe INH pin is raised and the device switghe
to Standby or Hrmal mode.

4331 Exit Sleep byWUM detection

Upon detection of aVUM, the device immediately exitSleep mode INH pin rise@nd device enters Standby
mode.

In case NSLEEP pin is low, the device remabmimdby modewhere the device is kept iBoftreset

In case NSIEP pin is high, the device immediately switchedNtmrmal mode

During WUM reception, th®US_BUSpN is assertedhigh until WUM reception is completed, indicating tHeCU
onthe wakeup process statu€£Clshall wait forBUS_BUSY drop, before initiating new bytes transfer.

4.3.3.2 Exit sleep by NSLEEP pin

Upon detection of NSLEEP pin rise, the device immediately @&ép mode, INH pi rises,and enters Mrmal
mode.WhenAuto-WUM enabled, a WUM is transmitted over tip@werline(see4.3.7).

4333 Exit Sleep by toggling HDC

Upon detectim of HDC pin toggle higbw-high, the device immediately exi8eep mode, INH pin rised enters
Standby mode

In case NSLEEP pin is still low, the device rema8taimiby modewhere the device is kept Boftreset

In case NSIER pin is high, theevice immediately switches tdormal mode

In this case, the WUM will NOT be transmitted over plogverline

ECUshall use the HDC pin to eiteep modewhen the NSLEEP pin is sotnected

4.3.4 Sleep mods description
ECltan select between fousleep mods (seeb.3).

4.3.4.1 EnhancedSleep modgSLP}
By settingREG3[1:0] = '00' the enhancedleep mod€SLPLis selected.
When enteringLP1the devicewakesup every 32ms periodically to monitor (sense period) for activity on the
powerline If a WUM is detected, the device eSileep mods as described in secti@h3.3.1 otherwise the device
return to Sleep modauntil next sense period, and so on...

4.3.4.2 Fast wakeup Sleep modgSLP2

By settingREG3[1:0] = '01' the Fast wakeup Sleep moddSLPRis selectedThe devicecontinuously monitor the
powerline for WUM detection.It allowsfast WUM detection within 250usec.When WUM is detected, the device
exit Sleep modes described in sectioh3.3.1
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4.3.4.3 Verylow-power Sleep modgSLP3

By settingREG3[1:0] = '1Q the \ery lowpower mode ELP3Bis selected.The devicewakesup every 32mec
periodically to monitor (sense period) for activity on thewerline If a WUM is detected, the device edteep
modes as described in sectigh3.3.], otherwise the device return t8leep modauntil next sense period.

43.4.4 DeepSleep modgSLP3

By settingREG3[1:0] = '1', the Deep Sleep modeg(SLP% is selectedThe device will NOWakeup to monitor
(sensexhe powerlinefor activity, rather than stay in deep sleep, whereas all its analog resources are shut down to
maintain the lowest power consumption.

The device canxit Deep Sleep mode locally onlgjther by the NSLEEP or by HDC pins4s28.2and4.3.3.3.

4.3.5 Sleepmodes Examples

435.1 Sleep Example 1Enter by NSLEEP, ESIieep modeby NSLEEP & WUM

Figurel5depicts entering sleep by NSLEEP and exit sleep by NSLEEP pin (Node A) and WUM detection (Node B).
In this example, th&CUwvakesup device Node A by raising the NSLEEPUpon pultup the NSLEEPRIn, the INH

pin is raised and a WUM transmitted ower powerline(Auto-WUM is enabled) to wakeip Node B.

While transmitting the WUM, device NodeasertsBUS BUSNNn high. After completion ofWUM transmission,

the HDOis raised again (can be at as signal/interrupt tdECU. At Node B sidejuring itssensing period (e.g.
SLP1)}the WUM is detected, and the INH risehile switching toStandby modeNode BBUS_BUpn is asserted
highfor the reaming duration of WUM receptiomhen, ECBlode B raises the NSLEEP pin, and the device switches
to Normal mode

Device A - Mode _ normal-mode )( sleep-mode )( normal-mode
|
NSLEEP - <
17 13
INH : 14 {
BUS_BUSY & 5 ¥
powerline { wakeup-message

Device B - Mode sleep-mode X standby-mode X normal-mode
NSLEEP /
INH /[
BUS_BUSY F ! h

Figurel5- Enter sleep by NSLEEP, Exit sleepN®LEEP& WUM

4.35.2 Sleep Example 2Enter sleep by control register bit, exit sleep by HDC
Figurel6 depicts entering sleep by settilREG 3[7] high, and exitingSleep modéy toggling the HDC pin.
In this exampleECUconfiguredREG3[7] high usingCommand modethe device entersSleep modeand INH pin
drops. After a whileECUtoggle HDC pin low to high, and tldevice exits Sleep mode without transmitting the
WUM, raising the INH pin and switching ormal modeagain.

Deice Motk T [ SEHIE N T
[ )
\|- 1 :;
o E—

(AN WRITE-REG Message: 0 655 DLC-=3 Detabyfe [P RI3eEC) _/
DefaultREG_3 Vaue Bl | Al | Clear biff] =0
k’
/

X sleep-mode normal-mode
/—r\l\
7 t9
[ r\'n—tE—n"
E
X 0x8C X Clear bit[7] = 0x0C
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Figurel6 - Enter sleep by control register bit, Exit sleep BA\DC

5. DCAN5O0@Reqisters

TheDCAN5O@ontains internal registers for configuration and status check. Each of these redgséecessible by
the ECUfor Readand Write operations. The accesnethod to these registes is described insection5.12 This
section elaborates on the registers and their default values aftever-up/reset.

Tablell - Registers summary table

Register name Addr. Description
REG_1-'Device Control 1' 0x01 | Transmit level control
REG_2'Frequency Select' 0x02 | Carrier frequency selection
REG 3 - 'Sleep & 10 Control' 0x03 | Sleep modes and 10 pins
REG_5 'RXFIFOThreshold 1' 0x05 | RXFIFGalmostfull threshold lower nibble
REG_6-'RXFIFO Threshold 8 RxFIFO| 0x06 | RXFIFGalmostfull threshdd higher nibble RxFIFO overflow

overflowindication error indication.
REG_59DCAN500UID[47:40] 0x59 | Read only UUID[47:40]
REG_5ADCAN500UID[39:32] 0x5A | Read only UUID[39:32]
REG_5BDCAN500UID[31:24] 0x5B | Read only UUID[31:24]
REG_5EDCAN500UID[23:16] 0x5C | Read only UUID[23:16]
REG_5BDDCAN500UID[15:8] 0x5D | Read only UUID[15:8]
REG_5EDCAN50QUID[7:0] Ox5E | Read only UUID[7:0]

5.1 REG1 - 'Device Control 1(Address 0x01)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
[1] [1] [1] [1] R/W 1] [0] [0] R/W [0]
Enable TXO

1 1 1 1 TX signal leve 0 0 high power

Bit [0] - Enable TXO high power. Set this bit to enable maximal TX® ar&6mA, clear this bit for
maximalTXO drie of 33mA(see section2.5.6).

Bit [1] -0
Bit [2] -0
Bit [3] - TX signal level control at TXO pin="0Vpp, '1: 2Vpp(see sectio.5.6).
Bit [7:4] -'1111
R - Readable bit, W - Writeable bit X-+ 1 £ dzS 2y 1-B¥E NI St BEHBIQW n Q

5.2 REG2- 'Frequency SelectAddress 0x02)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R/WJ0] R/W [1] R/W [0] R/W [1] R/W [0] R/W [0] R/W [0] R/W [0]
Carrier Frequency Configuration
Bits [7:0] - Carrier Frequency configuratidar in-bandoperation Default configuration is 13MHz

(See sectiord.3.2- 3.3.ZLarrier frequency configuration

5.3 REG3-'Sleep& |0 Control' (Address 0x03)

Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
W [0] [0] [1] [0] R/W [1] R/W [1] R/W[0] | R/W [O]
EnterSleep 0 1 0 Auto WUM | Long WUM Sleep mods
mode selection
Bit [1:0] - '00' - EnhancedSleep moddSLP], '01' -Fast wakeup Sleep modESLPER, '10' - Very lowpower
sleepmode[SLP3R '11'- Deep Sleep mod¢SLPY(see section.3).
Bit [2] - Controlpowerlinewake-up message duration (séeablel0).
Bit [3] -Auto wakedzL) Y Saal 3S o062 ! aansmissibm 6 WEM afterovialédp from NSLEEP
pin.
Bit[4] -0
Bit [5] -1
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-0
-EnterSleep modeeg. Instead of enterin§leep modehrough the NSLEEP pin, user can activate the
Sleep modeselected in bi[1:0], by setting bit[7]. After enterinGleep modebit[7] is automatically
cleared to '0".

R - Readable bit, W - Writeable bit

Bit [6]
Bit [7]

X]-x F f dzS8 2V LB ¥ & NI dhit®edwedQwWn Q

5.4 REG_5'RXFIFO Almost full Thresholtt (Address 0x05)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
W/R[O0] R/W [0] R/W [0] R/W [0] R/W [0] R/W[0] R/W [0] R/W [0]
RXFIFGalmostfull[7:0] threshold
Bits [7:0] - RXFIFGalmostfull [7:0], eight LSB dRXFIFGalmostfull[9:0] thresholdbits[9:8] are

configured inREG_RA.:0].
RXFIFGalmostfull[9:0] threshold- default set to256 data bytes

5.5 REG_6 RXFIFQAImost full Threshold 2' andverflow indication (Address 0x06)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
[0] [0] R [0] [0] [0] R/W [0] R/W [1]
RxFIFO RxFIFGalmostfull[9:8]
0 0 overflow 0 0 0 threshold
Bits [1:0]- RXFIFGalmostfull[9:8],Two MSB oRXFIFGalmostfull[9:0] threshold
Bits §:2] - '000.
Bits p] - Read only RxFIFQoverflow error indication.
Bits [7:6] - '00".
R - Readable bit, W - Writeable bit X]-+ I f dz§ 2y LJ8itds Sty mitIdcledredO
5.6 REG_5% UUID[47:40] (Address 0x59)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R R R R R R R R
UUID[47:40]
Bits [7:0]- UUID[47:40]
R_- Readable bit, W_- Writeable bit X-tF £dzS 2y 1-2%8& NI dbitBAeMBOOW n Q
5.7 REG_54& UUID[39:32] (Address 0x5A)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R R R R R R R R
UUID[39:32]
Bits [7:0]- UUID[39:32]
R - Readable bit, W - Writeable bit X]-+ I £ dzS 2y 1.2 % & NA @bt BEeW®IQOWn Q
5.8 REG_5K UUID[31:24] (Address 0x5B)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R R R R R R R R
UUID[31:24]
Bits [7:0]- UUID[31:24]
R - Readable bit, W - Writeable bit X]-+ I £ dz8§ 2y 1B ¥ & NA @bitBEMETIOWn Q
5.9 REG_5@ UUID[23:16] (Address 0x5C)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
R R R R R R R R
UUID[23:16]
Bits [7:0]- UUID[23:16]
R - Readable bit, W - Writeable bit X]-+ I £ dz8§ 2y 1B ¥ & NI @hitBEMTIOWn Q
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5.10 REG_5I[g UUID[15:8] (Address 0x5D)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R R R R R R R R
UUID[15:8]

Bits [7:0]- UUID[15:8]
R - Readable bit, W - Writeable bit X]-+F £ dz§ 2v 1-2¥ & N) dnitBEWHBIQOWn Q

511 REG_5E UUID[7:0](Address OX5E)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R R R R R R R R
UUID[7:0]

Bits [7:0]- UUID[7:0]
R - Readable bit, W - Writeable bit X]-+F £ dz§ 2v 1-2¥ & N) @it BEWHBIQOW n Q

5.12 Registers configuration (Commanchode)

The Command mode allows thé&CUto access theDCAN5OGnternal registes for write and read operations.
Controlling these registers is done by kEnng HDC pin and sending a fefined CANViessage to the registeiss
described belowDuringCommand mode, theDCAN500s in SoftResetstate, RXFIFQOis resetand all data in the
FIFO is eraseahd the devicecannotsend or receive message to/from tipewerline

5.12.1 WRITEREGommand

A Write-REGommandis constructed from CAN A message, with ID = 0x555 and DLCdeS8¢mised inTablel12.
Table12 - WRITEREG:ommand structue

1% data Byte 2"%dataByte 3%dataByte

OxF5 Control register address Data to write

The £' CAN datdyte is the write command byte.
The 2CAN datdyte is the designatdcontrol register address to write to.
The & CAN datdyte is the databyte value to write.

The new configured value is kept until the next powefreset event.

For examplewriting 0x34 toREG2 (address 0xB) preformed as followgdepicted inFigurel?):
1. Lower the HDC pin (Ent@@mmand mode).

2. Wait at least 100nsec

3. TransfelCAN A message with ID = 0x555 amthta bytes. [OXF5][0x@][0x34]

4. The value 0x34 is written REG2.

5. Wat at least 100ns.

6. Raise the HDC pin (EQitmmand mode tdNormalmode).

o _ _ _ _ _ —

HOI | Host CAN WRITE-REG Message: ID 04555, DLC=3, Data byt [F0A0203¢ I

Contrl reg 2 Default REG 2 Value (x50 Iom

Figurel7 - WRITEREG example
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5.12.2 REABREGcommand
A REAERECGcommandis constructed from as CAN A message, with ID = 0x555 and Daf€de&ribed iTable
13

Tablel3- REABREGommand structure
1% data Byte 2" data Byte

OxFD Control register address

1% CAN datayte is theReadcommand byte.
2" CAN datdyte is the designatdregister address to read from.

Upon receiving a complete REAREG CAN message, the DCAN500 will response with a feedback CAN message
with ID 0x00, and DLC =1, consists of the read regiatae.

For example, reading froREG3 (address 0xB) is performed as follow&lepicted inFigurel8).
1. Lower the HDC pin (Ent@@mmand mode).

2. Wait at least 100nsec

3. TransfelCAN A message with ID = 0x555 aryt2s: [0xFD][0x8]

4. Wait for theDCAN50C0esponse CAN A message withrrO®00, andone data bytethat holds the value of
REGS3.

5. Wait at least 100ns.
6. Raise the HDC pin (B&itmmand mode tdNormal modg.

e\ |
DI \ [ Fos! CAN READ-REG CAN Nessage. ID 4655, DLC=3 Data tye DXFOJ0lS] |

HDO \ DCANS00 READ-REG response: 1D (000, DLC=1, Dala by [bC] [

Control reg_3 Default REG 3 Value 0x0C ,’

Figurel8- REABREG example
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6. Specifications
Table14 - Absolute maximal rating
Parameter Symbol Comments Min. | Typ. | Max. | Unit
Input voltage, DC V, -06 | 3.3 | 39 V
Output voltage, DC Vom -06 | 3.3 | 3.9 \
Ambient temperature Tam -40 125 | °C
Storage temperature Tsm -55 150 °C
Table15- Recommended operation conditions
Parameter Symbol Comments Min. Typ. | Max. | Unit
Supply Voltage Vbvee 3.0 33| 3.6 V
VAVCC
Supply Voltageipple Vee rp | Max 2.5MHz, waveform 50m V-p-p
Avce rip | type of triangular
Ambientoperating temperature Ta -40 105 °C
range
Minimum high level input voltage Viy 2 \%
Maximum low level input voltage Vi 0.8 \%
Minimum high level output voltage Von 2.4 \%
Maximum low level output voltage VoL 0.4 V
Maximal output current lout seeTablel
Maximum input current In -1 1 HA
Tablel16 - Device characteristics
Parameter | Symbol | Comments | Min. | Typ. | Max. [ Unit
Extrnal componenets requierments
Powerline coupling capacitor Coupliing | Capacitor rate should be 2.2 nF
selectedwith respect to
powerline voltage
Protection diods capacitance Dorotec 10 pF
Capacitor at VCAP Veap 1 4.7 uF
Capacitor aPLLCAP PLleap 1 uF
Capacitor at VREF VREE, 1 uF
Inductor at L1 L1 see2.5.4 3.3/18 puH
Inductor at L2 L2 15 puH
L1 pin input capacitance 1 pF
Crystal frequency Xtal g | S€€2.5.3 16 MHz
Crystal frequency tolerance Xtal ppm 50 +ppm
AC signals characetricts
Tx signal at TXO TXQ, | TXON high 1 2 V-p-p
(transmission is active)
see2.5.6
TXO input impendace TXQ@, | TXON low 200k K
(transmission is not
active)
TXO output impedance TXQu | TXON high 18 K
(transmission is active)
TXO driving strength lrxo TXON high 33 66 mA
(transmission is active)
Rx signait RXI RXLy 10m 3.3 V-p-p
RXI input impedance RXh 5.1k K
Carrier Frequencin-band F Selectiomesolutions 5 30 MHz
(channes selection 100kHz, total of 251
carrierfrequencies,
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Parameter Symbol | Comments Min. Typ. Max. Unit

see3.3.2

Adjucent channelspacing Fagj The space between two 15 MHz
adjucentchannels
operating oversame
powerline

Timing requiermentf CANinterface

CANbitrate CAN, | ECUCANbitrate. 83.3 500" | kbit/s
seeTable6.

ECUTX delay Tix_delay | Theminimaldelay 400 us
between two
consecutiveECUCAN
messages.
see3.2.2.1

RXFIFCsize see3.4 1024 | Byte

Timingof device operation modes

Powercycld hard-reset Tinit Initialzation time after 2 ms
power-cycle or hard
reset event.

Carrier frequency setting Tieq cng | Carreri frequnecy chang 1 ms
process time

Current Consumtption @ 3.3V

Normal TX mode I TXON high 82 mA
(transmission is active)

Normal RX mode Irx TXON low 48 mA

(transmission is not
active)

I7Th YSaal3IS 577 x o Aa

NET dZA NE R ®
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7. DCANS50@CB layoutecommendation

Figure19 below are examples of two layer PCB layout. Separate analog groandasindingthe analog pars of
the design.

Top Bottom

Digital Ground
Analog Ground

Single AGND to EXP
VIA connection

Single PLL GND to
EXP VIA connection

PLL Ground

Figurel9 ¢ Grounds layout reference

V  Analog groad layer and GND PLL should be connected to the digital ground near thecrp.

V VCC and DGND layout traces should be as wide as possible. Connect a 0.1uF capacitor between each VCC
and DGND pins, as close as possible to the pins.

V It is recommended todep the traces connecting the 3.3V power supply to VCC pins as short as possible
with wide PCB traces.

V Connect L1, LZ13,C3, C5, C7, C8, C11, and &4 2lose as possible to their pins.

V  Connect R as close as possible to RXI pin.

V  Connect all filteringaps as close as possible to their pins.

V  Connect crystal and its capacitors clos&x8Cand OSC@ins. Keep DGND plan around them.
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8. PackageMechanical

The device package@FN 32 5mm x 5mm

8.1 Mechanical Drawing

RECOMMENDED SOLDER PAD LAYOUT

APPLY SOLDER MASK TO AREAS THAT ARE NOT SOLDERED BOTTOM VIEW—EXPOSED PAD
PIN 1 NOTCH R = 0.30 TYP
5.00 + 010 075+ 0.0 R ﬂ%-\?gw R=0115 OR 0.35 » 45° CHAMFER
<~ (4SIDES) \ TYp
| > \e 0.00-005 \ , 31 32
| -\ |
- UUUVOOUUZ oo
OTOP MARK \ T
(NOTE 6) X / —11
) o
> -
1 I B S.SUHEF 7; 345:0.10 7:77
(a-sioes) |Fo —]
— | -—
— 345+ 010—> ]
— -—
I I
| ARTRANAN NN
| ] (UH32) QFN 0406 REV D
! —=| l«—o0200Rer |~‘—-\ I« 0254005
o — «— (.50 BSC
5.3
3.2
—
32 x0.63
| I
1 1
[ [ 3.2 5.3
J 30 % 0.28 0.5 x pitch
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9. Test Environment

Figure20 depicts theDGBUS Testnvironment thatallows testing thddCAN50@evices in emulatethb DC
powerline environment.

Figure20- DGBUS Test environment

This test environment consists of tw®CAN50Gvaluation boards (EVB)wo EVB Tester boards (optiona)C
powerline Attenuator(optional)anddza SBCIZ.a

User can interface directly from a CAN controiliéth the DCAN500At the transmitting side, th&CUgenerates
CANtest message At the receiver side hie DCAN500 EVB receives tiest messagetransfer it tothe other ECU
andanalyze the receivethessage$or errors

Adding thetwo EVB Tester boards, allows also stahohe mode (auto T-RX test),on-board DCAN500
configuration switches and eboard CAN transceiver which can interface to an existence CAN BUS.

See EVB Tester board manual for more details.
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