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3 The "Helper" Script – Advanced Functions 

3.1 Changing the Access Level 
In the "DVTC" script window, in the online command area, it is necessary to check the access 
level to the controller with the command "lg 1? ». It is possible to change this access level by 
using the "lg 1 4" command. Example:  

dvt(9) % lg 1 ? 
Access Level: 0x00 
0x00 
dvt(10) % lg 1 4 
OK 
dvt(11) % lg 1 ? 
Access Level: 0x04 
0x04 

3.2 Changing the Nominal Voltage and Current Values 
It is possible to adapt a DCF file to a controller with different voltage and current ratings with 
the command: "configure_voltage_items nodeid voltage block_rating". The access level must 
be 4, here is an example of a 72 V, 550 A switch with the control: 

dvt(12) % configure_voltage_items 1 72 550 
 

set 0x2c00 0  to 0x0480 
set 0x2c01 1  to 0x0566 
set 0x2c01 2  to 0x061e 
set 0x2c02 1  to 0x0326 
set 0x2c02 2  to 0x02ec 
set 0x2C30 6  to 0x24 
set 0x4612 1  to 0x0000 
set 0x4612 3  to 0x02ec 
set 0x4612 5  to 0x03d3 

set 0x4612 7  to 0x0613 
set 0x4612 9  to 0x067a 
set 0x4612 11 to 0x067a 
set 0x4612 13 to 0x067a 
set 0x4612 15 to 0x067a 
set 0x4612 17 to 0x067a 
set 0x6075 0  to 0x00086470 
set 0x4641 2  to 0x0226 
set 0x4641 12  to 0x0480 

invalid bareword "Abort" 
in expression "Abort 0x06020000 / pow(2,6)"; 
should be "$Abort" or "{Abort}" or "Abort(...)" or ... 
dvt(13) % 
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This macro control modifies the parameters related to the direct voltage of the battery and the 
RMS current in the motor phases. The file named "SEVCON-GEN4-Calculs-voltages.xlsx" 
summarizes the changes made: 

 
Fig. 40. Switch to 72V 550A with the command: "configure_voltage_items 1 72 550". 

 

The parameters at addresses "0x2c00" correspond to the menu "Battery Control", "Battery 
Nominal Voltage/Overvolt/Undervolt protection". 

The parameter at address "0x2c30" corresponds to the menu "Battery Control - BDI 
Parameters", number of cells of the "Cell count" lead battery, at a rate of 2.00V per cell. 

The settings at addresses "0x4612" correspond to the "Torque-Cutback Map Voltage" 
limitation of the "Battery Control - Voltage Cutback" menu. 

The parameter at address "0x6075" corresponds to the maximum controller current in the 
"Main - Motor - Current Limit" menu. This current corresponds to the nominal current of the 
GEN4 controller. 

The parameter at address "0x4641 sub 2" corresponds to the maximum current in the stator of 
the "Main - Motor - Motor Data" motor. 

The parameter at address "0x4641 sub 2" corresponds to the nominal battery voltage defined 
in "Main - Motor - Motor Data". This value is identical to the one defined at address "0x2c00 
sub 0". 

  

HEX DEC x 0,0625

set 0x2c00 0  to 0x0480 0480 1152 72,00 V

set 0x2c01 1  to 0x0566 0566 1382 86,38 V

set 0x2c01 2  to 0x061e 061e 1566 97,88 V

set 0x2c02 1  to 0x0326 0326 806 50,38 V

set 0x2c02 2  to 0x02ec 02ec 748 46,75 V

set 0x2C30 6  to 0x24 24 36 72 V

set 0x4612 1  to 0x0000 0000 0 0,00 V

set 0x4612 3  to 0x02ec 02ec 748 46,75 V

set 0x4612 5  to 0x03d3 03d3 979 61,19 V

set 0x4612 7  to 0x0613 0613 1555 97,19 V

set 0x4612 9  to 0x067a 067a 1658 103,63 V

set 0x4612 11 to 0x067a 067a 1658 103,63 V

set 0x4612 13 to 0x067a 067a 1658 103,63 V

set 0x4612 15 to 0x067a 067a 1658 103,63 V

set 0x4612 17 to 0x067a 067a 1658 103,63 V

set 0x6075 0  to 0x00086470 00086470 550 000 mA

set 0x4641 2  to 0x0226 0226 550 A

set 0x4641 12  to 0x0480 0480 1152 72,00 V
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3.3.6 In Case of Problems 
In case of problems during the transfer, do not exit the "boot loader" mode. It is necessary to 
cut off the power supply to the controller, turn it back on "Power Recycle" and restart loading 
the DLD file with the "Program Unit" command from the "Software" menu (second line). 

 

3.3.7 After Updating a New "Software" 
Once the new "software" is installed, the new variables that are declared must be correctly 
initialized. To do this, simply load the "generic" DCF file corresponding to this "Software": 

ME0907_0705.0013_G4865_default_configuration_2_start_with.dcf 

Then, it is necessary to reload the initial configuration file that was saved BEFORE the update 
of the "Software". 

 

Note: After each software update step (DLD, DCF) and when the operation has gone well, it 
is important to remember to disconnect the power supply to the controller and restart it 
("Power Recycle") and close and restart the DVTC software. 
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3.4 The "TPDO/RPDO" Tab 
Reference [4] (section 6-4, page 70) gives some explanations about objects communicating 
via the CAN bus, such as "SDO: Service Data Object" and "PDO: Process Data Object". 

PDOs are used by connected nodes (e.g., in a two-drive configuration) to exchange real-time 
data during operation. PDOs allow up to 8 bytes of data to be transmitted in a CAN message. 

They use the producer-consumer communication model, where the producer node creates and 
transmits the PDO for all connected consumer nodes configured to receive data. The 
transmitted PDOs are referred to as TPDOs and PDOs received, called RPDOs. 

 

3.4.1 Some References on this Topic 
The following documents have not been fully exploited: 

 Adding PDOs.pdf 

 PDOs training.pdf 

 App Note - Controlling AC via CAN.pdf 

 App Note - Multi Node Setup.pdf 

 App Note - PDO Fundamentals.pdf 

 App Note - Vehicle CAN wiring recommendations.pdf 

 NT20100501-01 SEVCON – Comment lire les objets CANopen avec un protocole 
CAN quelconque.pdf 

 http://www.canopensolutions.com/english/about_canopen/device_configuration_cano
pen.shtml 

 http://www.canopensolutions.com/english/about_canopen/pdo.shtml 

 

3.4.2 Configuration of "RPDOs" 
When using a single controller, the "RPDO" registers are not used and must be empty. If this 
is not the case, the controller will generate an error message corresponding to waiting for data 
on the CAN bus and the controller will be in fault. 
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Fig. 59. Result of the Excel macro "Vehicle Interface Log Viewer.xlsm" with the 2 error 

curves that have been deleted. 

 

All that remains is to "sort" the curves because all the variables are represented with the same 
scale. For example, there is a data that evolves between +32212 and 0, the speed that evolves 
between +5000 rpm and -1500 rpm... 

While on the curve tab, saving the EXCEL file will propose a modification of the file 
extension in".xlsx" format: 

 

PMS100_280418_193823.xlsx 
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8.2 Numbering of SEVCON GEN4 AC Controllers 
 634A: GEN4 controller? 

 42: ??? size 2 4875 

 44: ??? : size 4 4845 

 101: A/B and U/V/W encoders for MAS asynchronous motor 

 201: A/B and U/V/W/ encoders for MS synchronous motor 

 203: sin/cos encoder for PERM synchronous motor: BE CAREFUL: This controller 
has a special design that modifies the role of the inputs/outputs 

8.3 Glossary of Terms 
EDS: Electronics Data Sheet: CAN object dictionary (without numerical values) 

File name: product code+ revision number: 

GEN4_pc0X0705503_rev0x0010010.eds 

Explained in the DSP306 eds specification 

 

EDS: configuration parameter file 

 

DCF: Device Configuration File: same as EDS with the values 

 

SDO: Service Data Object 

 

PDO: Process Data Object 

 

CLI: ???  
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9 Appendix 3 – Online IT Orders 

9.1 The Principle of Tcl/Tk Commands 
The Tcl/Tk commands can be entered directly in the command prompt window, or written in 
a text file with the extension" *.tcl" [2], [8]. 

9.1.1 Displaying a Text 

puts “Hello World” 

9.1.2 Comments 

# The text line after the "#" symbol is ignored 

9.1.3 Variables 

set x “Green” 
puts “My favourite colour is $x” 
 
set p “10” 
puts “The value of p is $p” 

9.1.4 Calculations 

expr ( 8 + 12 ) 
expr ( 5 / 2 ) 
expr ( 5.0 / 2.0 ) expr ( 0x08 + 0x04 ) expr ( 0x18 | 0x34 ) 

The characters"[et]" must be used to insert commands that will be evaluated before being 
assigned to the variable. 

set x [ expr ( 4 + 5 ) ] 
puts “The value of x is $x” 
puts “Four squared is [ expr ( 4 * 4 ) ]” 

9.1.5 Calculation loops 

foreach n { 1 5 10 20 50 100 } { 
puts “$n squared is [ expr ( $n * $n ) ]” 
} 
 
for { set p 1 } { $p <= 10 } { incr p } { 
puts “$p cubed is [ expr ( $p * $p * $p ) ]” 
} 

9.1.6 Declaration of Procedures 

proc add_four { num } { 
set r [ expr ( $num + 4 ) ] 
return $r 
} 
add_four 9 
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10.2.1 Variable 0x4611 – Motor power limit map 

0x4611 Motor power limit map 
0x4611 sub 0 Number of entries = 0x12 = 18 
0x4611 sub 1 Pt 1 Max Torque 
0x4611 sub 2 Pt 1 Speed 
…  

10.2.2 Variable 0x4615 – Motor power limit map 2 

0x4615 Motor power limit map 2 
0x4615 sub 0 Number of entries = 0x12 = 18 
0x4615 sub 1 Secondary Pt 1 Max Torque 
0x4615 sub 2 Secondary Pt 1 Speed 
…  

10.2.3 Variable 0x4617 – Programmable User Data 

0x4617 Programmable User Data 
0x4617 sub 0 Number of entries = 4 
0x4617 sub 1 Data = 0xffffffffffff… 
0x4617 sub 2 Description of data 
0x4617 sub 3 Version of Data 
0x4617 sub 4 Checksum of Data 

10.2.4 Variable 0x4620 – Motor Temperature 1 (Measured - T1) 

0x4620 Motor Temperature 1 (Measured - T1) 
0x4620 sub 0 Number of entries = 7 
0x4620 sub 1 Mode = 1 
0x4620 sub 2 High Temperature Voltage (PTC) 
0x4620 sub 3 Low Temperature Voltage (PTC) 
0x4620 sub 4 Switch source 
0x4620 sub 5 PTC type 
0x4620 sub 6 Failure torque cutback rate 
0x4620 sub 7 Failure torque recovery rate 

10.2.5 Variable 0x4621 – Motor Temperature Setup 

0x4621 Motor Temperature Setup 
0x4621 sub 0 Number of entries = 7 
0x4621 sub 1 Motor temperature estimate current constant 
0x4621 sub 2 Motor temperature estimate discretization 
0x4621 sub 3 Maximum allowable motor temperature 
0x4621 sub 4 Resistance variation hot temperature 
0x4621 sub 5 Resistance variation cold temperature 
0x4621 sub 6 Resistance variation hot factor 
0x4621 sub 7 Resistance variation cold factor 

10.2.6 Variable 0x4620 – Encoder Configuration 

0x4630 Encoder Configuration 
0x4630 sub 0 Number of entries = 0x15 = 21 
0x4630 sub 1 Encoder Pull Up 
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0x4630 sub 2 Encoder Supply 
0x4630 sub 3 Encoder Type 
0x4630 sub 4 Encoder Offset 
0x4630 sub 5 Sin input minimum (trough) voltage 
0x4630 sub 6 Sin input maximum (peak) voltage 
0x4630 sub 7 Cos input minimum (trough) voltage 
0x4630 sub 8 Cos input maximum (peak) voltage 
0x4630 sub 9 Actual sin minimum (trough) voltage 
0x4630 sub A Actual sin maximum (peak) voltage 
0x4630 sub B Actual cos minimum (trough) voltage 
0x4630 sub C Actual cos maximum (peak) voltage 
0x4630 sub E Multipole Sin-cos / Resolver waves per mechanical rotation 
0x4630 sub 10 Encoder offset 
0x4630 sub 12 Sin-cos/UVW latency select 
0x4630 sub 13 Sin-cos/UVW latency fine adjust 
0x4630 sub 14 Sin-cos min warning voltage 
0x4630 sub 15 Sin-cos max warning voltage 

10.2.7 Variable 0x4640 – Motor Nameplate Data 
These data are not present in the PMS100 motor DCF...  

0x4640 Motor Nameplate Data 
0x4640 sub 0 Number of entries 
0x4640 sub 1 Rated line voltage 
0x4640 sub 2 Rated phase current 
0x4640 sub 3 Rated mechanical speed 
0x4640 sub 4 Rated frequency 
0x4640 sub 5 Rated power 
0x4640 sub 6 Power factor 

10.2.8 Variable 0x4041 – AC Motor data (manufacturer specific) 

0x4641 AC Motor data (manufacturer specific) 
0x4641 sub 0 Number of entries = 0x2b = 43 
0x4641 sub 1 Commit 
0x4641 sub 2 Maximum Stator Current (Is_max) 
0x4641 sub 3 Minimum Magnetizing Current (Im_min) 
0x4641 sub 4  
0x4641 sub 5 Number of Pole Pairs (np) 
0x4641 sub 6  
0x4641 sub 7 Rated Stator Current 
0x4641 sub 8  
0x4641 sub 9  
0x4641 sub A Stator Inductance (Ls) 
0x4641 sub B  
0x4641 sub C Nominal battery voltage 
0x4641 sub D Current control proportional gain (Kp) 
0x4641 sub E Iq max headroom (G-Mode IQM) 
0x4641 sub F Current control integral gain (Ki) 
0x4641 sub 10  
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0x4641 sub 11  
0x4641 sub 12 Voltage Constant (Ke) V/rads (line, rms, elec_frq) 
0x4641 sub 13  
0x4641 sub 14   
0x4641 sub 15  
0x4641 sub 16 Openloop start FW% 
0x4641 sub 17  
0x4641 sub 18  
0x4641 sub 19 Frequency/Mod index control Kp 
0x4641 sub 1A Frequency/Mod index control Ki 
0x4641 sub 1B  
0x4641 sub 1C  
0x4641 sub 1D  
0x4641 sub 1E Max drive mod index 
0x4641 sub 1F Max brake mod index 
0x4641 sub 20  
0x4641 sub 21 D-axis current controller proportional gain 
0x4641 sub 22 D-axis current controller integral gain 
0x4641 sub 23  
0x4641 sub 24  
0x4641 sub 25  
0x4641 sub 26  
0x4641 sub 27  
0x4641 sub 28  
0x4641 sub 2A  
0x4641 sub 2B Percentage minimum allowed saturation of Ls 

10.2.9 0x4650 Variable – Miscellaneous DSP Configuration (Gen4) 
There are 2 groups of 16 bits of "All or Nothing" information coded on each bit by "0" or "1". 

0x4650 Miscellaneous DSP configuration (Gen4) 
0x4650 sub 0 Number of entries = 2 
0x4650 sub 1 Miscellaneous DSP configuration 1 (Gen4) (16 bits) 
0x4650 sub 2 Miscellaneous DSP configuration 2 (Gen4) (16 bits) 

10.2.10 0x6072, 0x6075 and 0x6076 Variables 

0x6072 Maximum torque 
0x6075 Current limit 
0x6076 Peak torque 

10.2.11 0x6090 Variable – Encoder Resolution 
This is the definition of the encoder resolution. 

0x6090 Encoder resolution 
0x6090 sub 0 Number of entries = 2 
0x6090 sub 1 Pulses per revolution 
0x6090 sub 2 Motor revolutions per second 
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11 Appendix 5 – Tips for Adjusting Correctors 

11.1 Speed Loop 

11.2 Current Loop 
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