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Overview of CAN

y

CAN Features: Why is CAN used?

 two-wire(differential signal) * Robust in noisy environments
serial -+ Reliable: built-in error

 half duplex confinement and detection

« 1Mbit/s maximum « High speed

« Muti-Master network » Cost effective
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—"__CAN Open Systems Interconnection (OSl)

y
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= 2 C I Separate
Physical Signaling LU (s
Physical - v A U53: 1501050
L Physical Medium Attachment Electrical Isolated CAN
ayer CAN Speciﬁc:ations: Receiver
Medium-Dependant Interface Transceiver g:r?:ggtl;?srs’
7 F Cable
Rx Line
Connector J11.: I CAN Bus-Line
Connected to USB-CAN tools(hardware) + PC software. Tx Line
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Figure 1. The Layered ISO 11898 Standard Architecture USBCAN-1Pro



—— USB-CAN Tools and GUI

* The USB to CAN tools/adapters (CAN Analyzers) enable simple connection between CAN networks
and a PC.

e CREE’s GUI for its 22KW OBC also relies on a unique driver.
* Thus, the GUI can only work with USBCAN-I hardware from GCAN.
* Without this restriction any other USB to CAN tools could be used.
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N W EEEE - R EE - || ESSE DR L AR ) Sssen - SURERE o] SR
0O pe 2 [ WAR M nc HE WHE -
00000002 000 DATA STANDARD 8 00 01 02 03 04 05 06 07 1
00000003 000 DATA STANDARD 8 00 01 02 03 04 0S 06 07 1
00000004 000 DATA STANDARD 8 00 01 02 03 04 0S 08 07 1
00000005 000 DATA STANDARD 8 00 01 02 03 04 0S 06 07 1
00000006 000 DATA STANDARD 8 00 01 02 03 04 0S 06 07 1
I‘ 00000007 000 DATA STANDARD 8 00 01 02 03 04 0S 08 O7 1
00000008 000 DATA STANDARD 8 00 01 02 03 04 0S 06 07 1
00000009 000 DATA STANDARD 8 00 01 02 03 04 0S 06 0T 1
0000000A 000 DATA STANDARD 8 00 01 02 03 04 0S 08 07 1
PR - S § OP/S | EEeEms
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" CAN Network and CAN Data Frame Format
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Figure 2. CAN Network (R, = 120R Typ.)

S|11pit Y S|1| 18-bit |R E |1
O . g R|D . o T|r1|r0| DLC 0...8 Bytes Data CRC | ACK|O|F
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J
Figure3. Extended CAN (CAN2.0B) frame format
. Only 29-bit Identifier and Data Bytes are used by users.
. Remaining bits are calculated and stuffed by CAN hardware.
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GUI CAN Data Format

' If you don’t have GCAN tools, you can also send command to adjust the output voltage in the
data format described below without visually displaying. You also have to judge if there is

warning in the data stream.

Message Identifier: 0x18A5E5F4
Data (Byte0=01 ) |(Bytel=00 ) Byte2+Byte3 [ Byted+Byte5=0x12C0 Y Byte6+Byte7 =0x0168
Property ||Charging On Reserved DC Voltage: DC Current:

ll\r'lode, FullBring L OxFFFiEg & | 0x12C070.1V =480V Ox ‘0.1A=36A

Table 7: Example of Control Command

For example, use “Ox18A5E5F4” as the message identifier and “Ox0100FFFF12C00168” as CAN data to
set the OBC to 480V with full current capacity. The first byte in the CAN instruction needs to match the
real work mode situation when the second byte is zero or the instruction will be ignored by the
reference board. The voltage control message only matters in charging mode because the output

voltage is fixed in discharging mode.

For other frames, please refer to section 12.2/12.3 in user’s guide.




GUI Execution

Click to get

9 Cree Monitor hardware
g =T : description.
ES . i CAN Baudrate  250kBi/sec Reset Readinfo
O Mame Date modified Type Size N
[ bigS.nip 5/25/2016 2:32 PM MLP File 66 KB CANStatus  biOBC
[] bopemefe.nlp 5/25/2016 2:32 PM NLP File 81KB Write Messages
@ [ . 1D (Hex): Length: ita (0..7):
4 CHUSBDLL&.dNI 1/6/2017 7:10 PM Application extension SKB —
S e 92019956 AU Applcaton P Beended o B e o] [o] [e] [r]
| ] ECanTest,pdb 9/12/2019 %:56 AM Program Debug Data... 52KB Messages Reading
[®] ECanTest.wshost.exe 8/26/2019 5:33 PM Application 12KB
i ] ECanTest.vshost.exe.manifest SRR s 5 1KB
;dleC‘*"""iE"-d“ Application file. 10eka
[ ksenlp ) 15K8 . . . .
(8 mscorib.dl Double click to run. |[PPS Click to setup communication using 250kBit/s baud rate
| ] normidna.nip FEUID 1583 P LPFiiC KB
[T normnfe.nlp 5/25/2016 232 PM MLP File 45KB 2,
[ normnid.nlp 5/25/2016 232 PM MLP File 39KB Q =
!__] m:llmnflu:.nlp 5/25/2016 2:32 PM MLP File B3 KB \'
[ nomnfid.nlp 5/25/2016 2:32 PM NLP File 59 KB Information
[ prenip 5/25/2016 2:32 PM NLP File 82KB
[] prepuntp 25/2016 232 PM NLP File 82 KB
[ sortkey.nlp 5/25/2016 232 PM NLP File 257 KB
u serttbls.nlp 232016 2:32 PM MLP File 20KE
[ sjis.nip 5/25/2016 2:32 PM NLP File 28 KB EroCode: 0400h  REnCount: MM TxEnCount: 000Ch

Step 1: Start the program after hardware connection is done.

Step 2: Click “connect” to setup the communication.
Connect USB port to PC and CAN port to connector J11 of OBC.

Note: Microsoft C# visual studio was used to develop the GUI application. Installation is not needed.
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— The CREE GUI Overview

* The Cree GUI is dependent on the GCAN tool and its driver.

* Raw data and processed information are displayed in different tab pages.
/

a5 Cree Monitor

.

= Disconnect Reset Readinfo

§= 85 Cree Monitor
\
CAN e | 250 kBt/se v D R R \

CANStatus biOBC

CAN raw data to adjust Voltage/Current Referen

Select Power
Write Messages

D (Hex) Length: Data (0..7) BAT Side Info BUS Info Direction and
1D (I : 3 ata (0..7):
HExtended |8 'i'l CJRTR El EI @ vde: (08N Ide: 0.0A = Vbus: 8 Ibus: 0.0A Topology

%
—
‘ \‘T“ = Vbus: [ Ibus: E

Current Work Mode: ---
Ambient Temperature: [ETI0RGH

I CLLC Control CMD

— s s =
Rec: Time:10:22:24:947 §ID:1AB2F4ESH Format:Data Type:Exten Datff:
Rec: Time:10:22:24:947 JID:1AB3F4ESH Format:Data Type:Exten Datj:
Rec: Time:10:22:27:947 JID:1AB2F4ESH Format:Data Type:Exten Datj:!
Rec: Time:10:22:27:947 §ID:1AB3F4ESH Format:Data Type:Exten Daty:

Power Direction ON/OFF
I General Info.
Ch Disch ON OFF
® Charge O Discharge | |® o SWVER:--- COMVER:---
S S — [fopolony, crinslinn L e ad | Batvemin:-- BusVmin:---
i \ l @ Full Bridge O Half Bridge Send to OBC
Information

I BatVmax:--- BusVax:---

- e e = = =m y

Open Success o g
SR Auto TurnOff ChgCurMax:-—- Get Para

EmorCode:  0000h RxEnCount:  [D00RI TxEnCount:  0000h

EmorCode:  0000h RxEnCount: [OOOAI  TxEnCount: 0000

Easier way to set
CAN raw data bytes for y

Voltage/Current Reference.
voltage/current values...

2018 Cree, Inc. All rights reserved. Cree®, the Cree logo, Wolfspe:




GUI Windows: CAN Status Tab

Information box:
Message will show
communication success.

Communication Status Bar

8 Cree lonitor

Write Messages
ID (Hex): Length:
8

Deunded

'Rec: Time:10:30:38:346 ID:1AB2F4ESh Format:Data Type:Exten Data:00 0D
Rec: Time:10:30:38:347 ID:18BOF4ESh Format:Data Type:Exten Data:03 5F
Rec: Time:10:30:38:347 1D:1AB3F4ESh Format:Data Type:Exten Data:1D 00
Rec: Time:10:30:41:346 1D:1AB2F4ESh Format:Data Type:Exten Data:00 0D
Rec: Time:10:30:41:347 1D:1AB3F4ESh Format:Data Type:Exten Data:1D 00
Rec: Time:10:30:44:346 1D:1AB2F4ESh Format:Data Type:Exten Data:00 0D
Rec: Time:10:30:44:347 ID:1AB3F4ESh Format:Data Type, Jyahﬂo 00
Rec: Time:10:30:47:346 1D:1AB2F4ESh Format:Data 1‘&0’:?“‘:00 oD
Rec: Time:10:30:47:347 1D:1AB3F4ESh Format:Data \"" ata:1D 00

R

-

8888888R8g
282828288
888888828
888888888
AgAgAgARNY

| Clear

EmorCode:  0000h RxEnCount: [DOOOEl  TxEnCount: 000Ch l

\ [ Clear |

Raw data received

Step 3: Check for successful communication setup.
If not, check CANH and CANL wire positions and if

control board has power.

© 2018 Cree, Inc. All rights reserved. Cree®, the Cree logo, Wolfspeed®, and the Wolfspeed logo are registered trademarks of Cree, Inc.




EUI Windows: biOBC Tab

8 Cree Monitor

Operational Information Display Area

~

vde: 08N lde: 0.0A vbus: B 1bus: 00A
[E—

Voltage/Current Control Area e B e T RESERVED AREA

Current Work Mode: ---

Ambient Temperature: -/

BUS Info

Specification Display Area
'

LLC Control CMD N\
Power Direction ON/OFF
General Info.
@ Charge O Discharge @® ON QO OFf . o P
] Topology Vimax(V): Ibat(A): A i
€ der Display Area \@® Full Bridge O Half Bridge Send to OBC /
BatVmax:--- BusVax:---
Vbat_CCCP:---
ChgCurMax:--- t Par.
\SR Auto TurnOff ) gCurMax Get Para,
EroCode: 0000h  RxErCount: WMONNEl  TxEnCourt: 0000 |

Communication Status Bar

Step 4: Open biOBC tab.

© 2018 Cree, Inc. All rights reserved. Cree®, the Cree logo, Wolfspeed®, and the Wolfspeed logo are registered trademarks of Cree, Inc.




GUI Windows: biOBC Tab

8 Cree Monitor

OVER/UNDER VOLTAGE
RED: Fault < ' S |
GREEN: Normal

Ide: 0.0A

" : , OVER TEMPERATURE
Battery side information — RED: Fault

CLLC: Charging GREEN: Normal

Ambient Tempera

CLLC Control CMD
Power Direction ON/OFF

@ Charge QO Discharge (O ON @ OFF

General Info.

SWVER:1.01 COMVER:1.00

Topology Vmax(V): Ibat(A):
@ Full Bridge O Half Bridge Send to OBC
BatVmax:800.0 V'  BusVmax:900.0

Vbat CCCP:610.0 V
SR Auto TurnOff [BAT<<<<<BUS@Full Bridge | ChgCurMax360A  IEEEEGE

EmorCode:  0000h RxEnCount: [00OORl  TxEnCount: 0000h

BatVmin:200.0 V. BusVmin:380.0 V

Current Operation Mode

Step 4: Open biOBC tab.

© 2018 Cree, Inc. All rights reserved. Cree®, the Cree logo, Wolfspeed®, and the Wolfspeed logo are registered trademarks of Cree, Inc.




GUI Specification Display Area
/ General Info. \

SWVER:1.00 COMVER:1.00

BatVmin:200.0 V  BusVmin:380.0 V

BatVmax:800.0 V BusVmax:900.0
Vbat_ CCCP:610.0 V

\ ChgCurMax:36.0 A Get Para /

SWVE: Software Version, Ver1.00

COMVER: Software Version for Communication, Ver 1.00
BatVmin: Vmin at battery side, 200V

BatVmax: Vmax at battery side, 800V

BusVmin: Vmin at bus side, 380V

BusVmax: Vmax at bus side, 900V

Vmax_CCCP:  Max voltage (610V) with Max Current (36A): 22KW/610V/36A.
ChgCurMax: Max Current in charging mode, 36.0A




GUI Reminder Display Area

CLLC tank over current protection is detected!

Hardware PFCOCP is detected!

4 x E / Power derating is caused by low AC input.
DCOCFP issued! Resetl  PRCTOCP issued!  Short Circuit! Power Limited by Low AC

SR Status —os FPower Limited by&igh Temperature

Short circuit protection is detected!

Power derating is caused by high temperature.

CLLC secondary side drive status:

turn off or turn on. Operation mode(power direction and topology)

Note: Most reminders are invisible during normal operation.

A N
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GUI Operational Information Display

Bus Side Voltage Bus Side Current

CANStatus oloocC
CANStatus biOBC

BAT Side Info BOQ Info
BAT Side Info BUS Info
Vdc@dc: 6o m '@ vdc: BT  1dc 156A Vbus: [BS0W 1bus: 13.1 A
Battery Side Voltage ’ Vi Lil bus: [ | “ Vbus: [ | tbusi [ |

Discharge Current CLLC: Charging

Ambient Temperature: |2OIBEGH

ischarging

Ambien&emperature: 258°C

Discharging Mode Charging Mode

2018 Cree, Inc. All rights reserved. Cree®, the Cree logo, Wolfspeed®, and the Wolfspeed logo are registered trademarks of Cree, Inc




Ar

Referring to Chapter 6 in the Users’ Guide, select the
right power direction based on the set-up connection.

/

CLLC Control CM | 3. Select ON/OFF to start/shut down the converter respectively.

GUI Voltage/Current Control Area

Power Directi ON/OFF /

@%arge ® Digc@ % O oFP

4. Voltage/Current
Reference Input

Topology Vmin@ Imax(A):

—

36.0 D

@II Bridge O I-@idge nd to OB
7

2. Referring to Chapter 2 in the Users’
Guide, select topology selection for
the input side.

~

5. Click to send out the command.

A N
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GUI Usage Example

Take 650V input and charging mode as example




GUI Usage Example

CANStatus bIOBC anel 2. Verify the sample value of input voltage.
. Take 650V at bus side terminals for example.
BAT Side Info BUS Info BAT
vde: [0V Ide: 0.0A Vbus: [@8WH  Ibus: 0.0A vde: |00V Ide: 0.0 A Vbus: [650MWH Ibus: 0.0 A
| L]

=  Vbus: ;l Ibus: I;’ == Vbus: [-_. | 1bus: [ |
(& J

S E———— L Current Work Mode:

1. Send OFF command to converter Ambient Temperature: [
before applying DC input.

CLLC Control CMD
Power Direction ON/OFF Power Direction ON/OFF
@ Charge O Discharge O ON ® OFF @ Charge QO Discharge O ON ® OFF
Topology Vmax(V): Ibat(A): |36.0 Topology Vmax(V): |610.0 | Ibat(A):
@ Full Bridge O Half Bridge Send to OBC @ Full Bridge O Half Bridge Send to OBC

\ J

SR Auto TurnOff SR Auto TurnOff




GUI Usage Example

BAT Side Info BUS Info

vdc: [0V Ide: 0.0 A Vbus: G5O Ibus: 0.0 A

\3. Select “charge” according to the input terminals.

11' Calculated start up voltage

ide Info BUS Info
S
vdc: OB 1dc 22A Vbus: G5O 1bus: 2.3 A

" Vbus: } Ibus: |...

| ——
4. Select “Full Bridge” according to possible L Chen
operation definition in Section 2 of Users’ Guide. Ambient Temperature: [ 2SIGIGI
LLC Control CMD CLLC Control CMD
\ Power Direction Power Direction ON/OFF
% Charge O Disch O OFF @ Charge O Discharge ® ON O OFF
Topolo Vnjax(V): :610.0 Ibat(A): {36.0 Topology Vmax(V): EE Ibat(A): iG(LJ
\:u | Bridge O Half Bridge ;end to OBC j @ Full Bridge O Half Bridge Send to OBC

5. Select ON and send out to OBC.
Start-up voltage is calculated by controller. The
voltage reference for startup has no impact here.

SR Auto TurnOff IBAT< << <<BUS@Full Bridge l
G

—

operation mode display for verification




GUI Usage Example

BAT Side Info

vdc: B388W  1dc

78A

BUS Info

Vbus: [B50W Ibus: 7.4 A

" Vbus: D Ibus: IZ]

BAT Side Info

Vdc: S5V

Ide: 116 A

BUS Info

Vbus: GBS0 I1bus: 10.1 A

" Vbus: |-_- ‘ Ibus: ‘_-_ ‘

6. Set reasonable voltage reference as desired when the input voltage is at about
650V or 900V. That is 340V~490.8V for 650V input. Input tolerance is 3V.

ﬂ:LLC Control CMD ontrol CMD \
Power Direction ON/OFF Power Diretsag ON/OFF
@ Charge O Discharge ® ON O @ Charge (O Discharys @® ON O OFF
Topology Vmax(V): Ibat(A): Topology Vmax(V): m Ibat(A):
@ Full Bridge O Half Bridge Send to OBC @ Full Bridge O Half Bridge Send to OBC )

SR Auto TurnOn  |BAT << << <BUS@Full Bridge |

SR Auto TurnOn

BAT < = < « <BUS@Full Bridge

SR is enabled automatically.




GUI Usage Example

8 Cree Monitor

Setup
CAN Baudrate 250kBt/sec v Disconnect Reset
CANStatus biOBC

BAT Side Info

vde: 00N
7. Shut down the converter.

The OFF command will be accepted no matter
what the power direction or topology is.

BUS Info
Ide: 0.0A Vbus: bus: 0.0 A
| —

Ibus: |-

[l
/

Vmax(V): [490.0 | Ibat(a): [36.0 |

/’ CLLC Control CMD
Power Direction

® Charge

ON/OFF
QO Discharge O ON
Topology

@ Full Bridge O Half Bridge

Send to OBC
\_

SR Auto TurnOff [BAT<<<<<BUS@Full Bridge |

Enpiada - S-SV

Readinfo

SR is disabled automatically.

Please foIIoJINing the procedure in Section

7 of Users’ Guide to shut down the power
after test.

General Info.

SWVER:1.01 COMVER:1.00

BatVmin:200.0 V. BusVmin:380.0 V

BatVmax:800.0 V  BusVmax:900.0
Vbat_CCCP:610.0 V
ChgCurMax:36.0 A Get Para
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