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NOTE:  
To make connections to the EVD-1 display the following parts are 
required but not included with the display. 
 
2x4 Molex Connector: 
Molex P/N 39-00-0041 Jr. Mini Fit  
 
Molex Pins, Female: 
Molex P/N 39-00-0039 Jr. Mini Fit 18-24 AWG Tin 
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Overview: 
 
 The Kinetek Display has an 8 character dot matrix LCD display plus 
 3 LEDs (one each red, yellow, and green). 
 

The communication method is RS232 to allow the controller to display any set of 
messages. 

 
 There are 2 main operating states: Off-Line and On-Line. 
 
 The Off-Line state is when the Display is operating in stand-alone mode 
 (without a controller connected) or if it is operating with a 
 controller but the Key Switch is off (controller is off).  The Display 
 logic is always on and functioning whenever the power is connected, but 
 the visual display may be blanked when the Key Switch is Off. 
 
 The On-Line state is when the Key Switch is on and valid communications 
 are being received from the controller.  The controller will send 
 a fresh set of message data at least once per second. 
 
Mode Switch: 
 
 When the Mode Switch is pressed and released, the Display will advance 
 to the next message in its active list and display it continuously.  If 
 the Mode Switch is held pressed (for more than 2 seconds), it will 
 scroll through the messages in its active list, displaying each message 

for 2 seconds before advancing to the next message.  It will then stop when it has 
returned to the message the scrolling started on. 

 
Off-Line State: 
 
 In the Off-Line state there are 5 active messages in the scroll list 
 as follows: 
 
  Display Message    Display Format 
  ---------------     -------------- 
  BDI      "BATTxxx%" 
  Voltage     "VOLTxx.d" 
  Hourmeter               "Hxxxx:mm"  (or as below) 
  Time On Charge     "TOCxx:mm" 
  Display Software Revision   "VERxxxxx" 
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On-Line State Messages with this version of controller code 
- Include the Off-Line plus the following list. 
 
  Display Message    Display Format 
  ---------------     -------------- 
  Speedometer     "   0 MPH" 
  Tachometer     "   0 RPM" 
  Current meter               "   0AMPS"   
  Voltage at controller    "   0VOLT" 
  Temperature of motor              "TEMP   0" 
  Controller firmware                                       "CNFLa12"  
 
Error codes: 
 
Error codes are displayed with multiple screens to make them easier to read. 
 
Low Priority errors; LED state YELLOW  
 
  Display Message    Display Format 
  ---------------     -------------- 
  Low Battery     “  LOW   “ 
        “ BATTERY “ 
 
 
High Priority errors; LED state RED 
 
  Display Message    Display Format 
  ---------------     -------------- 
  Phase over current fault   “ PHASE  “ 
        “  OVER  “ 
        “CURRENT ” 
 

Battery voltage fault                                       “  HIGH  “ 
      “BATTERY “ 
      “ LIMIT  “ 
 
Phase U Volt fault    “PHASE U “ 
      “ ERROR  “ 
 
Phase V Volt fault    “PHASE V “ 
      “ ERROR  “ 
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  Display Message    Display Format 
  ---------------     -------------- 

 
Phase W Volt fault    “PHASE W “ 
      “ ERROR  “ 
 

 
Precharge fault    “  PRE   “ 
      “ CHARGE “ 
      “ ERROR  “ 
 
Dual Port Ram fault Comm error   “ DRAM COM” 
U10 or U22     “ ERROR  “ 
      “U22ORU10 
       

 
Battery Discharge Indicator (BDI) and Voltage Display: 
 
 The Display will continuously monitor the battery voltage and update 
 the BDI value according to the voltage levels (L1 through L11) 
 programmed via the controller. 
 
 These voltage levels are to be stored to EEPROM.  For Standalone 
 operation, the levels will be programmed once at the factory.  For On-Line 
 operation with a controller, the levels might be updated each time the 
 controller is turned on.   The voltage levels are programmed via Message 
 Codes. 
 
  Battery Voltage  BDI value 
  ---------------   --------- 
  >= L12               110% 
  < L11                 100% 
  < L10                  90% 
  < L9                   80% 
  < L8                    70% 
  < L7                   60% 
  < L6                   50% 
  < L5                   40% 
  < L4                   30% 
  < L3                   20% 
  < L2                   10% 
  < L1      0% 
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Table 1 - Battery Discharge Indicator set values. 
Volts per 

cell Percentage 
Battery Voltage level 

24V 
Battery Voltage level 

36V 
Battery Voltage level 

48V 
Battery Voltage level 

72V 

2.31 110.00 26.4 39.6 52.8 79.2 

2.11 100.00 25.3 38.0 50.6 76.0 

2.09 90.00 25.1 37.6 50.1 75.2 

2.07 80.00 24.8 37.2 49.6 74.4 

2.05 70.00 24.6 36.8 49.1 73.7 

2.03 60.00 24.3 36.5 48.6 72.9 

2.01 50.00 24.1 36.1 48.1 72.2 

1.98 40.00 23.8 35.7 47.6 71.4 

1.96 30.00 23.6 35.3 47.1 70.7 

1.94 20.00 23.3 35.0 46.6 69.9 

1.92 10.00 23.1 34.6 46.1 69.2 

1.75 0.00 21.0 31.5 42.0 63.0 

 
 The BDI display message = "BATTxxx%", where xxx = percentage from 0% to 
 110%, in 10% increments.   Blank the first "x" when the display value 
 is < 100%. 
 
 In the Off-Line state, the 3 LEDs also indicate the BDI level when not 
 in the Charging State.  Only one of the 3 LEDs will be on at a time in 
 this case.   The LED will be on bright when it is On. 
 
  BDI value  LED On 
  ---------  ---------- 
  >= 60%  Green 
  >= 30%, < 60% Yellow 
  <   30%  Red 
 
Hourmeter: 
 
 The Hourmeter is counted each second that the Key Switch is On, 
 regardless of whether it is On-Line of Off-Line (Standalone). 
 
Key Switch Off: 
 
 There will be no communication with the controller. 
 
 The display should be blanked and all LEDs off when the Key Switch is 
 Off.  The exceptions to this are when charging (see below), or if the 
 Mode Switch is pressed.  If the mode switch is pressed, display will 
 show messages in the Off-line scroll list, then blank again if the Mode 
 Switch is not pressed again for 5 seconds. 
 
 The display will monitor the Battery Voltage to detect the Charging 
 State as below. 
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Charging State and Time On Charge: 
 
 The Display will detect a battery charging operation by comparing the 

filtered Battery Voltage with the Charge Detect Level programmed.  If  the 
filtered Battery Voltage > Charge Detect Level while the Key switch is Off, then 
we enter the Charge State. 

 
 Normally the Charge Detect Level is ignored when the Key Switch is On. 
 This is because the voltage may be above this level when the vehicle is 
 in a regenerative braking mode; this is not to be considered Charging. 
 The exception to this is if the voltage stays above the On-Charge limit 
 for more than 5 minutes continually; then set the Charging State.  For 
 this exception, we can assume that the operator forgot to turn off the 
 Key Switch while charging. 
 
 The display for the Charging State is "CHARGING", with only the Yellow 
 LED lit bright.   If the Mode Switch is pressed in the Charging State, 
 it will scroll though the usual Off-Line display messages (except for 
 the BDI message).  It will change back to "CHARGING" if the button has 
 not been pressed again in 5 seconds. 
 
 When Charging is detected, the previous Time On Charge is cleared and 
 the present Time on Charge is counted every second. 
 
 The display message for Time On Charge is "TOCxx:mm", where xx is the 
 Hours and mm is the Minutes. 
 
 
On-Line State: 
 
 The On-Line State is when the Key Switch is on and valid communications 
 are being received from the controller.  The controller will send 
 a fresh set of message data once per second. 
 
 In the On-Line State the display will show the active messages sent 
 from the controller from one of the 15 messages.   The 
 Off-Line messages will only be included in the active list if they are 
 individually included.  
 
 The Mode Switch selects which message in the list is displayed and 
 functions the same as it does in Off-Line State. 
 

The exception to this is an Immediate Message.  This message should be 
displayed immediately and continuously until it is not resent within 2 seconds.  
The Immediate Message is used for Error Codes and other notifications. 
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 The controller also controls the LEDs while in the On-Line State via 
 Message Codes.  The Off-Line (BDI) indication on the LEDs can also 
 be enabled via this message if desired. 
 

Any 8-digit message is possible from the controller. 
 
 Normally there will only be a few messages in the active list, but 
 provision is made for up to 16 On-Line messages. 
 
 
RS232 Configuration: 
 
 Full Duplex 
 8N1 
 19200 Baud 
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Technical Data 

����

 
 
 

Display type: 
 

Alphanumeric LCD plus LED with backlight 
- LCD: 8 character dot matrix 
- LED’s: 3 High intensity LEDs: Red, Yellow, and Green 

 
         Pushbutton: One membrane or momentary micro switch behind overlay 
 
Serial Communications: 
 

RS232 Receive and transmit 
 
RS232: 
 

19200 baud rate 
Nominal +10V / -10V levels 

 
Electrical: 
  
Operating Voltage: 12VDC to 100VDC 

Powered directly from the vehicles battery; range includes low battery and high 
battery (Charging) conditions.  Normal battery voltages are 12V, 24V, 36V, 48, 
and 72V systems. 
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Stand by Consumption Power: 0.192W 
  

Stand by Consumption Current: 
    Standard: 4mA 
           Low input voltage: 5mA 
          High input voltage: 3mA 
 

Operation by Consumption Current: 
    Standard: 16mA 
           Low input voltage: 20mA 
          High input voltage: 10mA 
 
 
Environmental: 
  

Operating Temperature: -10 to +70 Deg. C 
Storage Temperature: -40 to +70 Deg. C 
Enclosure Protection: IP65 (front), ip40 (rear) 
Meets SAE J 1378  

 
Size: 
 
 Dimension (L*W*H):  74x58x75.5mm 
 Weight: 62g 
 
Connector: 
 

Molex Minifit Jr. 8 pin (2x4 pin)…NOT INCLUDED 
See Pin out and connections for Pin information. 
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Pinout and Connection (Back view wire side) 
 

  
 

Display Connections Back (Connector supplied with display) 

 
NOTE: Pins 3 and 4 are internally connected. 

 
 
 
 
 
 
 
 
 
 
 
 

1. N/C 
2. RS232 RX 
3. N/C 
4. Key Switch 
5. N/C 
6. RS232 TX 
7. Battery (-) 
8. Battery (+) 
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Display Views 
 
 
Front View 1 
 

 
 
 

 
Side View 

 
 
 
 
 

- Green LED   - Multi use      
- Yellow LED - Multi use                
- Red LED - Multi use       
 
- LCD Display – This is an 
8 character display window. 
 
- Mode Push button – 
Display selections. 
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Front View 2 with installation bracket 

 
 

 
 
 
Wiring for BDI interface only  

 
 


