








Figure 1 – EVCC System Diagram 





Figure 2 – EVCC Enclosure 

Figure 3 – EVCC Connector  and Front Panel 
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Figure 4 – EVCC Pinout 
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Figure 5 - Power Connections 

 

Figure 6 – Face of J1772 Socket 
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Figure 7 – J1772 Connections 

 

Figure 8 - Wir ing With J1772 
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Figure 9 - Wir ing Without J1772 (With Charger  Present Switch) 



Figure 10 - Wir ing Without J1772 (Charging only) 
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Figure 11 – Cell Loop and Pack Fault Connections 
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Figure 12 – Dr iveaway Protection Connections 
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set map
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Figure 13 – Profile Selection Connections 

 

Figure 14 – CAN Network Diagram 
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Figure 15 – CAN Connections 
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Figure 16 – EVCC Blink Patterns 
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TSM2500 Series High Efficiency Intelligent Charger, ThunderStruck User Manual Ver 1.0.5
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EV Installation 
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Systems Test 

 



******************************************************* 
*             EV Charger Controller v2.4.1            * 
*      Thunderstruck Motors / Dilithium Design        * 
******************************************************* 
evcc>   

help

evcc> help 
  SHow [<>|Version|Config|History] 
        <>        - status 
        version   - firmware version 
        config    - configuration 
        history   - charge history 
  SEt [ <> 
        |BMS 
        |CHARGER|CHARGER2|CHARGER3|CHARGER4 
        |PROfile|MAP 
        |EXTINDCHARGE|CANTERMDIS|TOPBALANCE|LOOPGROUND 
        |LINEV|LINEC 
        |MAXV|MAXC|MAXBC|TERMC|TERMT 
        |FIN_MAXV|FIN_MAXC|FIN_TERMT 
        |FLT_MAXV|FLT_MAXC|FLT_TERMT 
       ] 
  REset [History|PROFILE|EXTINDCHARGE|CANTERMDIS|TOPBALANCE|LOOPGROUND] 
        history      - reset charge history 
        profile <n>  - deletes a charge profile 
        extindcharge - reset EXTIND to default (EVCC LED) 
        cantermdis   - reset CAN termination to default (enabled) 
        topbalance   - reset the 'top balance' feature (see documentation) 
        loopground   - reset 'loopground'; use normal cell loop 
  TRace [CHarger|CANbus|STate|OFF] 
        <>        - trace toggle ON/OFF 
        charger   - trace charger messages 
        canbus    - trace canbus messages 
        state     - trace EVCC state changes 
        off       - disable all tracing 
  MEasure [<>|LOOP|PROXimity|PSELect] 
        <>        - 'measure' help 
        loop      - measure Cell Loop A/D 
        proximity - measure J1772 Proximity A/D 
        pselect   - measure Profile Selection A/D 
  UPGRADE         - performs a firmware upgrade 

show sh
show config sh c



show   

evcc> show 
  state    : DRIVE 
  cell loop: OK 
  proximity: EVSE not connected 
  buzzer   : OFF 
  uptime   : 0 hour(s), 0 minute(s), 33 second(s) 

can loop

evcc> set bms can 
evcc> show 
  state    : DRIVE 
  can bms  : OK 
  proximity: EVSE not connected 
  buzzer   : ON 
  uptime   : 0 hour(s), 0 minute(s), 33 second(s) 

evcc> show 
  state    : CHARGE 
  cell loop: OK 
  proximity: EVSE Connected and locked 
  buzzer   : OFF 
  J1772    : duty cycle= 50%, line current available= 30.0A 
  charger  : tsm2500    
    status : 14 msgs sent; 11 msgs received 
    voltage:   53.4V– 
    current:    1.9A 
    charge : 0.12Wh 
  uptime   : 0 hour(s), 2 minute(s), 0 second(s) 

version

evcc> show version 
  version  :    v2.4.1; Apr 7 2016 14:25:17 
evcc>  

show config show config

evcc> show config 
  bms      : loop 
  charger  : tsm2500 
  maxv     :  20.0V 
  maxc     :   2.0A 
  termc    :   0.2A 
  termt    : 720.0hr 



show config

• bms  
• charger
• charger2
• charger3
• charger4
• linev 
• linec 
• maxv
• maxc
• maxbc
• termc
• termt
• fin_maxv
• fin_maxc
• fin_termt
• fln_maxv
• fln_maxc
• fln_termt
• options extindcharge

cantermdis
topbalance
loopground

evcc> show c 
  bms      : loop 
  charger  : tsm2500    
  charger2 : tsm2500_42 
  charger3 : tsm2500_43 
  charger4 : elcon      
  linev    : 220.0V    
  linec    :  30.0A    
  maxv     : 155.0V    
  maxc     :  15.0A    
  maxbc    :   1.2A    
  termc    :   0.2A    
  termt    :   6.0hr   
  fin_maxv : 160.0V    
  fin_maxc :   2.0A    
  fin_termt:   4.0hr   
  flt_maxv : 152.0V    
  flt_maxc :   0.5A    
  flt_termt:   0.0hr   
  options  : extindcharge (ExtInd is ON when 'charging') 
           : cantermdis (CAN termination resistor disabled} 
           : topbalance (see documentation) 
           : loopground (ignore loop1; apply ground to loop2 if OK) 



show config

evcc> show c 
  bms      : loop 
  charger  : tsm2500    
  profiles   :    1         2*        3         4      
    linev    : 220.0V                                  
    linec    :  30.0A     J1772                        
    maxv     : 155.0V    152.0V                        
    maxc     :  15.0A      2.0A                        
    maxbc    :   1.2A                                  
    termc    :   0.2A      0.2A                        
    termt    :   6.0hr     8.0hr                       
    fin_maxv : 160.0V                                  
    fin_maxc :   2.0A                                  
    fin_termt:   4.0hr                                 
    flt_maxv : 152.0V                                  
    flt_maxc :   0.5A                                  
    flt_termt:   0.0hr                                 
  profile map: 
    inf      :    x 
    20K      :    x 
    5K       :    x 
    0        :              x 

show history reset history

evcc> show history 
no charge history 
 

 
evcc> show history 
 
      |   term   |  charge |          |   watt | maximum| maximum|  ending| 
  num |  reason  |   time  |  charger |  hours | voltage| current| current| 
--------------------------------------------------------------------------- 
 last | EVSE disc|   1 mins|tsm2500   |     7Wh| 148.9V |   7.9A |   7.9A | 
  - 1 |   normal | 214 mins|tsm2500   }  3249Wh| 152.9V |   7.9A |   0.5A | 
  - 2 | EVSE disc|   1 mins|tsm2500   |     0Wh| 144.8V |   0.0A |   0.0A | 
  - 3 | comm err |   0 mins|tsm2500   |     0Wh|   0.0V |   0.0A |   0.0A | 
evcc>   
 



• EVSE disc

• pack flt

• comm err

• pack disc

• timeout

• normal

• fintimeout 

• fin normal 

• flttimeout 

evcc> show history 
 
      |   term   |  charge |          |   watt | maximum| maximum|  ending| 
  num |  reason  |   time  | charger  |  hours | voltage| current| current| 
-------------------------------------------------------------------------- 
 last | EVSE disc|   2 mins|tsm2500   |     6Wh| 127.8V |   2.2A |   0.0A | 
                           |tsm2500_42|     6Wh| 127.5V |   2.0A |   0.0A | 
                           |TOTAL     |    12Wh| 127.8V |   4.2A |   0.0A | 

set
 
evcc> set 
  SEt [ <> 
        |BMS 
        |CHARGER|CHARGER2|CHARGER3|CHARGER4 
        |PROfile|MAP 
        |EXTINDCHARGE|CANTERMDIS|TOPBALANCE|LOOPGROUND 
        |LINEV|LINEC 
        |MAXV|MAXC|MAXBC|TERMC|TERMT 
        |FIN_MAXV|FIN_MAXC|FIN_TERMT 
        |FLT_MAXV|FLT_MAXC|FLT_TERMT 
       ] 
      <>                 - 'set' help 
      bms configuration 
        set bms [NONE|LOOP|CAN|LOOP,CAN] 
      charger configuration 
        <chargern>       - [CHARGER|CHARGER2|CHARGER3|CHARGER4] 
        <type>           - [ TSM2500|TSM2500_41|TSM2500_42|TSM2500_43 
                            |ELCON |ELCON_E7 |ELCON_E8 |ELCON_E9 
                            |LEAR] 
        set <chargern> <type> - defines <chargern> 
        set <chargern> NONE   - deletes <chargern> 
        set <chargern> <type> PROGRAM - programs tsm2500 CAN IDs 
      profile editing 
        set profile <n>   - set profile for editing 
        set map [inf|20K|5K|0|all] <n> 



                          - set profile mapping 
      options 
        set extindcharge - ExtInd is ON when 'charging' 
        set cantermdis   - disables the CAN termination resistor 
        set topbalance   - enables top balancing (see documentation) 
        set loopground   - enables open collector cell loop surveillance 
      Service parameters 
        set linev <v>         - available line voltage 
        set linec [<a>|J1772] - available line current 
      BULK charge parameters 
        set maxv <v>      - maximum charge voltage 
        set maxc <a>      - maximum charge current 
        set maxbc <a>     - maximum balancing current 
        set termc <a>     - charge termination current 
        set termt <h>     - charge termination timeout 
      SLA charge parameters 
        set fin_maxv <v>  - finishing charge voltage 
        set fin_maxc <a>  - finishing charge current 
        set fin_termt <h> - finishing charge termination timeout 
        set flt_maxv <v>  - float charge voltage 
        set flt_maxc <a>  - float charge current 
        set flt_termt <h> - float charge termination timeout (0=no timeout) 
 

 

evcc> set bms loop 
 

evcc> set bms can 
 

evcc> set bms loop, can 

 
evcc> set charger tsm2500 
 

 
evcc> set charger2 tsm2500_42 

set profile <n>

reset profile <n>



evcc> show config 
  bms      : loop 
  charger  : tsm2500 
  maxv     :  20.0V 
  maxc     :   2.0A 
  termc    :   0.2A 
  termt    : 720.0hr 
evcc>  

evcc> set profile 2 
evcc> show c 
  bms      : loop 
  charger  : tsm2500    
  profiles   :    1         2*        3         4      
    maxv     :  20.0V     20.0V                        
    maxc     :   2.0A      2.0A                        
    termc    :   0.2A      0.2A                        
    termt    : 720.0hr   720.0hr                       
profile map: 
    inf      :    x 
    20K      :    x 
    5K       :    x 
    0        :    x 
 

 
evcc> set maxv 150 
evcc> set maxc 12 
evcc> show config 
  bms      : loop 
  charger  : tsm2500    
  profiles   :    1         2*        3         4      
    maxv     :  20.0V    150.0V                        
    maxc     :   2.0A     12.0A                        
    termc    :   0.2A      0.2A                        
    termt    : 720.0hr   720.0hr                       
profile map: 
    inf      :    x 
    20K      :    x 
    5K       :    x 
    0        :    x 
 

 
evcc> set profile 1 
evcc> set maxv 160 
evcc> set maxc 15 
evcc> set linec j1772 
evcc> show config 
  bms      : loop 



  charger  : tsm2500    
  profiles   :    1*        2         3         4      
    linec    :  J1772  
    maxv     : 160.0V    150.0V                        
    maxc     :  15.0A     12.0A                        
    termc    :   0.2A      0.2A                        
    termt    : 720.0hr   720.0hr                       
profile map: 
    inf      :    x 
    20K      :    x 
    5K       :    x 
    0        :    x 
 

evcc> reset profile 2 
evcc> show config 
  bms      : loop 
  charger  : tsm2500    
  linec    :  J1772  
  maxv     : 160.0V 
  maxc     :  15.0A                      
  termc    :   0.2A                  
  termt    : 720.0hr                

evcc> set map 0 2 
evcc> show config 
  bms      : loop 
  charger  : tsm2500    
  profiles   :    1         2*        3         4      
    linec    :  J1772  
    maxv     : 160.0V    150.0V                        
    maxc     :  15.0A     12.0A                        
    termc    :   0.2A      0.2A                        
    termt    : 720.0hr   720.0hr                       
profile map: 
    inf      :    x 
    20K      :    x 
    5K       :    x 
    0        :              x 



evcc> set map 5K 3 

evcc> set extindcharge 

show config

reset extindcharge

evcc> set cantermdis 

show config

reset cantermdis

evcc> set topbalance 

show config

reset topbalance

evcc> set loopground 

show config



reset loopground

 
evcc> set linev 110 
evcc> set linec 12.5 
 

evcc> set linec j1772 

set maxv
set maxc

 
evcc> set maxv 155.0 
evcc> set maxc 8.5 

 
evcc> set maxbc .7 

 
evcc> set termc .5 

 
evcc> set termt 6.5 

 

  

reset history

evcc> reset history 
charge history has been reset 
evcc>   



 
evcc> reset profile 3 

reset extindcharge

reset cantermdis

reset topbalance

reset loopground

trace

trace charger

 
evcc> trace charger 
charger tracing is now ON 
evcc> 00:08:22.7  V=148.6, A= 7.9, W=1173, Wh= 0.96 
00:08:23.1  V=148.6, A= 7.9, W=1173, Wh= 1.12 
00:08:23.6  V=148.6, A= 7.9, W=1173, Wh= 1.28 
00:08:24.1  V=148.6, A= 7.9, W=1173, Wh= 1.45 
00:08:24.6  V=148.6, A= 7.9, W=1173, Wh= 1.61 
00:08:25.1  V=148.6, A= 7.9, W=1173, Wh= 1.77 
00:08:25.6  V=148.6, A= 7.9, W=1173, Wh= 1.93 
00:08:26.1  V=148.6, A= 7.9, W=1173, Wh= 2.08 
00:08:26.6  V=148.6, A= 7.9, W=1173, Wh= 2.25 
00:08:27.1  V=148.6, A= 7.9, W=1173, Wh= 2.41 
00:08:27.6  V=148.6, A= 7.9, W=1173, Wh= 2.57 
00:08:28.0  V=148.6, A= 7.9, W=1173, Wh= 2.73 
00:08:28.6  V=148.6, A= 7.9, W=1173, Wh= 2.89 
00:08:29.0  V=148.6, A= 7.9, W=1173, Wh= 3.05 
00:08:29.6  V=148.9, A= 7.9, W=1176, Wh= 3.22 

trace canbus

 
evcc> trace can 
canbus tracing is now ON 
evcc> 00:02:20.9        evcc: 18e54024 fc c8 00 6c 0c 01 ff ff 



00:02:21.4        evcc: 18e54024 fc c8 00 6c 0c 01 ff ff 
00:02:21.9        evcc: 18e54024 fc c8 00 6c 0c 01 ff ff 
00:02:22.4        evcc: 18e54024 fc c8 00 6c 0c 01 ff ff 
00:02:22.5  tsm2500   : 18eb2440 42 f7 41 fd 00 fe 12 dd 
00:02:22.9        evcc: 18e54024 fc c8 00 6c 0c 01 ff ff 
00:02:22.9  tsm2500   : 18eb2440 04 fd 13 02 80 0c 3f ff 
00:02:23.4        evcc: 18e54024 fc c8 00 6c 0c 01 ff ff 
00:02:23.5  tsm2500   : 18eb2440 00 fc 13 02 80 0c 3f ff 
00:02:23.9        evcc: 18e54024 fc c8 00 6c 0c 01 ff ff 
00:02:23.9  tsm2500   : 18eb2440 00 fc 13 02 80 0c 3f ff 

trace state

evcc> trace state 
state tracing is now ON 
evcc> 00:06:53.4  old state=DRIVE, new state=CHARGE, j1772=LOCKED, term rsn=0 
00:07:16.9  old state=CHARGE, new state=CHARGE/WARMDOWN, j1772=WAITING FOR DISC, term 
rsn=EVSE UNLOCKED 
00:07:17.2  old state=CHARGE/WARMDOWN, new state=CHARGE/WARMDOWN, j1772=DISCONNECTED, 
term rsn=0 
00:07:28.9  old state=CHARGE/WARMDOWN, new state=DRIVE, j1772=DISCONNECTED, term rsn=0 

trace off

evcc> tr off 
all tracing is now OFF 

measure

measure

evcc> measure 
This command repeatedly shows an analog input for 30 seconds. 
Press any key to stop display 
 
  The following values are expected 
    loop      - Cell Loop A/D 
                  V > 2.5V - OK 
    proximity - J1772 Proximity A/D 
                  V > 4.0V - disconnected 
                  V > 2.5V - connected 
                  else   - locked 
    pselect   - Profile Selection A/D 
                    R >= 30K    - inf 
              30K > R >= 10K    - 20K 
              10K > R >= 2K     - 5K 
               2K > R           - 0 
evcc> 



measure loop cell loop

evcc> measure loop 
evcc> Loop A/D= 4.97V 
Loop A/D= 4.97V 
Loop A/D= 4.97V 
Loop A/D= 4.97V 
Loop A/D= 4.97V 

measure proximity Proximity  

measure proximity trace state

 
evcc> me prox 
evcc> Proximity A/D= 1.50V 
Proximity A/D= 1.50V 
Proximity A/D= 1.50V 
00:06:07.5  old state=CHARGING, new state=WARMDOWN, j1772=WAITING FOR DISC, term 
rsn=EVSE UNLOCKED 
Proximity A/D= 2.76V 
Proximity A/D= 2.76V 
Proximity A/D= 4.45V 
00:06:12.0  old state=WARMDOWN, new state=WARMDOWN, j1772=DISCONNECTED, term rsn=0 
Proximity A/D= 4.45V 
Proximity A/D= 4.45V 

measure pselect pselect

 
evcc> me pselect 
evcc> Pselect A/D= inf 
Pselect A/D= inf 
Pselect A/D= inf 
Pselect A/D= inf 
Pselect A/D= inf 

upgrade

evcc> upgrade 
 
 
  



Figure 17 – Multiple Chargers - System Diagram 

• L ine power

• CAN wir ing and addressing

• EVCC configuration



Charger Support

charger, charger2, charger3, and charger4).
set charger

 
evcc> set charger tsm2500 
evcc> show config 
  bms      : loop 
  charger  : tsm2500 
  maxv     : 158.0V 
  maxc     :  12.0A 
  termc    :   0.5A 
  termt    : 720.0hr 
evcc>  
 

 
evcc> set charger2 tsm2500_42 
evcc> show config 
  bms      : loop 
  charger  : tsm2500 
  charger2 : tsm2500_42 
  maxv     : 158.0V 
  maxc     :  12.0A 
  termc    :   0.5A 
  termt    : 720.0hr 
evcc>  
 

 
evcc> set charger2 none 

set charger2 tsm2500_42
program

evcc> set charger2 tsm2500_42 program 
 

 



 *** 
 ***                      tsm2500 PROGRAMMING                       *** 
 *** WARNING: This command changes the CAN IDs of a tsm2500 charger *** 
 *** ONLY ONE tsm2500 charger should be powered up at this time     ***  
 *** 

 
Proceed [Y/N] ? 

 

 
Programming the charger ... 

 

 
Programming the charger ... done. 
The charger must now be power cycled. 
evcc>  

 

 
evcc> trace charger 
charger tracing is now ON 
00:10:28.8  tsm2500_42: V=126.0, A= 5.8, W=730, Wh= 0.10  
00:10:28.9  tsm2500   : V=126.3, A= 5.9, W=745, Wh= 0.09  
00:10:29.3  tms2500_42: V=126.6, A= 5.7, W=721, Wh= 0.19  
00:10:29.3  tsm2500   : V=126.6, A= 5.8, W=734, Wh= 0.19  
00:10:29.8  tsm2500_42: V=127.2, A= 5.9, W=750, Wh= 0.30  
00:10:29.9  tsm2500_42: V=127.2, A= 5.9, W=750, Wh= 0.31  
00:10:29.9  tsm2500_42: V=127.2, A= 5.9, W=750, Wh= 0.33  
00:10:30.0  tsm2500_42: V=127.2, A= 5.9, W=750, Wh= 0.34  
00:10:30.0  tsm2500_42: V=127.2, A= 5.9, W=750, Wh= 0.36  
00:10:30.1  tsm2500_42: V=127.2, A= 5.9, W=750, Wh= 0.37  
00:10:30.2  tsm2500_42: V=127.2, A= 5.9, W=750, Wh= 0.39  
00:10:30.3  tsm2500_42: V=127.2, A= 5.9, W=750, Wh= 0.40  
00:10:30.3  tsm2500_42: V=127.2, A= 5.9, W=750, Wh= 0.42  
00:10:30.4  tsm2500_42: V=127.2, A= 5.9, W=750, Wh= 0.43  
00:10:30.5  tsm2500_42: V=127.2, A= 5.9, W=750, Wh= 0.44  



• High Voltage Cutoff (HVC) Detection

• Balance Voltage Cutoff (BVC) Detection

maxbc

• Low Voltage Cutoff (LVC) Detection

/* 
 * The EVCC supports 250Kbps CAN data rate and 29 bit identifiers 
 */ 
 
#define uint8 unsigned char
/* 
 * BMS->EVCC message Identifier 
 */ 
#define BMS_EVCC_STATUS_IND  0x01dd0001 
#define BMS_EVCC_CELL_HVC_FLAG  0x01 /* set if a cell is > HVC */ 
#define BMS_EVCC_CELL_LVC_FLAG  0x02 /* set if a cell is < LVC */ 
#define BMS_EVCC_CELL_BVC_FLAG  0x04 /* set if a cell is > BVC */ 
 
/* 
 * BMS->EVCC message body 
 */ 
typedef struct tBMS_EVCC_StatusInd 
  { 
    uint8 bBMSStatusFlags;   /* see bit definitions above */ 
    uint8 bReserved;         /* reserved, set to 0        */   
} tBMS_EVCC_StatusInd; 

set bms
loop can loop can

loop

can BMS_EVCC_STATUS_IND 



BMS_EVCC_STATUS_IND 

loop can

°
°

Figure 18 – Flooded Lead Acid Charging Profile (Trojan) 

maxv
maxc

• maxv=172.8
• maxc=13
• termc=2.6
• termt=480



• fin_maxv=187.2
• fin_maxc=2.6
• fin_termt=480

• flt_maxv=158.4
• flt_maxc=2.6
• flt_termt=0

°
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