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1 Introduction 

1.1 Document Purpose 

This document describes SC controller functionality for the eGO Electric Bicycle. 

1.2 Scope 

This specification will cover the operation of the controller, inputs and outputs, diagnostic codes . 

2 Inputs and Outputs 

The following section defines the required I/O for the SC controller. 

2.1 Power Inputs 

The following power connections shall be provided: 

1) Battery Positive 

2) Battery Negative 

3) Two connections for the PM motor. 

The layout of the power circuit is shown in Section 6. 

2.2 Signal Inputs 

The following signal inputs shall be provided. 

1) Key Switch – applies battery voltage to the controller. 

2) Go Far/Go Fast Mode Switch – selects the Go Far(Economy) or Go Fast modes. 

3) Analog Accelerator Input – sets the speed demand. 

2.3 Control Outputs 

The following outputs will be provided: 

1) Line/Drive contactor driver. 

2) Brake Light Relay driver. 

3 Operation 

3.1 Drive Disable Timeout after key switch ON.
1) When there is zero accelerator demand, the controller will disable drive. 

  The current is around 470mA.
2) Default setting is over 120 seconds, the controller will disable drive
  The current is around 390mA. 
3) Default setting is over 10 minutes, the controller will set in sleeping mode.

  The current is around 50mA.
3) To re-activate drive the keyswitch is required to be recycled. 
3.2 Modes of Operation 

1) The controller has two operational modes: 

a) ‘Go Far’ Mode. 

b) ‘Go Fast’ Mode. 

2) The mode is selected by the state of the switch input on Pin 2 

3) If the switch is open, the ‘Go Far’ mode is selected. 

4) If the switch is closed , the ‘Go Fast’ mode is selected. 

5) If the switch is disconnected or the wiring becomes open circuit, the mode will revert to the’Go Far’ mode. 

3.2.1 ‘Go Far’ Mode 

1)  The acceleration rate is set to 1.5 seconds. This is the time taken for the controller to     reach 100% duty cycle after the accelerator is at full demand.   The max speed is limited to 80%. This is a percentage of the maximum motor voltage available. 

2)  Switch 3 ON and switch 4 OFF, The max speed is limited to 70%.  This is a percentage of the maximum motor voltage available.

3)  Switch 3 ON and switch 4 ON, The max speed is limited to 80%.   This is a percentage of the maximum motor voltage available.

4)  Switch 3 OFF and switch 4 ON, The max speed is limited to 90%.  This is a percentage of the maximum motor voltage available.

5)  Switch 3 OFF and Switch 4 OFF, The max speed is limited to 90%.  This is a percentage of the maximum motor voltage available.

3.2.2 ‘Go Fast’ Mode 

1) The acceleration rate is set to 0.5 seconds. This is the time taken for the controller to reach 100% duty cycle after the accelerator is at full demand. 

2) The max speed is 100%. This is the maximum motor voltage available. 

3.3 Brake Light Relay 

1) The brake light relay is activated when the vehicle is neutral braking. 

2) After neutral braking is completed and the vehicle has stopped,  the relay will continue to be active until drive is re-initiated. 

3.4 Accelerator Input High at Start Up 

1) If there is a high accelerator demand on start up drive is inhibited. 

2) Drive can be re-enabled by returning the accelerator to the zero position. 

3) A recycle of the keyswitch is not required to clear the fault as long as the accelerator 

is on the zero position. 

3.5 Low/High Voltage Cutout 

1) If the battery voltage falls below 13V or the battery voltage raises above 32V the controller will disable drive. 

3.6 Overtemperature Rollback 

1) When the heatsink temperature of controller case exceeds 70 oC, the current limit is progressively reduced (the speed would be progressively reduced.) 

2) The minimum current is 33% of the current limit.( the speed would reduced to 33% of original ) 

3.7 Regen brake switch 

1) When the regen brake switch 1 or 2 or both is ON position, the regen brake strength is 50% output. ( 

2) When the regen brake switch 1 or 2 or both is OFF position, the regen brake strength is 80% output. 

3.8 Motor temperature thermal sensor 

1) When the motor temperature is over 70C +- 10C, the speed would reduce to 70%. 

2) When the motor temperature is over 80C +- 10C, the speed would reduce to 50% 

3) When the motor temperature is over 90C +- 10C, the speed would reduce to 10%. 

3.9 Battery current discharge controll 

1) The maximum discharge of battery is controlled to 110A +- 10A 

2) The maximum discharge current would be reduced because of continuous big discharge. The maximum discharge current would reduce to 85A+- 10A 

4 Diagnostic Codes 

	Number of flash 
	Reason 
	Check 

	1 
	Anomaly Controller or motor
	FET, motor

	2 
	Anomaly Controller or Contactor 
	FET, Contactor,  

	3 
	The throttle is not on zero position 
	Throttle wire 

	4 
	The voltage is not correct. Battery voltage lower 13V or higher 32V 
	Battery 

	5 
	Motor open 
	Motor 

	6 
	Motor short 
	Motor 


Remark 1: 

The gap of each flash is 1.5 second, The gap for a cycle flash is 3 second. 
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Remark 2: 1 flash 
A. FET NG menas the 1 position is NG situation. 
OR
B. The motor M- wire is short with case. 
It could be checked by electrical measuring instrument 
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Method: disconnect the battery wire, Disconnect the motor M- wire. To use the electrical measuring instrument “ohm” check the controller M- and B- is short or not. If it is short, then the controller is burned out. If not, then check M- wire has touched to metal case. 

  Assist testing:
  STEP 1    KEY SWITICH ON, 1 FLASH
  STEP 2    KEY SWITCH OFF
  STEP 3    DISCONNECT THE MOTOR WIRE M-
  STEP 4    KEY SWITCH ON – IF THE RESULT IS 5 FLASH, IT MEANS THE MOTOR IS SHORT WITH CHASSIS, IF THE RESULT IS 1 FLASH, IT MEANS CONTORLLER NG.
Remark 3: 2 flashes - Contactor 
A. FET NG  

OR
B. The contactor NG 
It could be checked by electrical measuring instrument 
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Method: disconnect the battery wire, Disconnect the motor M- wire. To use the electrical measuring instrument “ohm” check the controller M- and B+ is short or not. If it is short, then the controller is burned out. If not, the contactor should defective. 

Assist testing:
  STEP 1    KEY SWITICH ON, 2 FLASH
  STEP 2    KEY SWITCH OFF
  STEP 3    DISCONNECT THE MOTOR WIRE M-
  STEP 4    KEY SWITCH ON – IF THE RESULT IS 5 FLASH, IT MEANS THE CONTACTOR NG, IF THE RESULT IS 2 FLASH, IT MEANS CONTORLLER NG.
Remark 4: 5 flashes – Motor open 

Because contactor and motor are on the same circuit. When controller has 5 flashes, the defective part is probably contactor or motor. 

Method: Disconnect the battery wire. To measure the motor M+ and M- is Open situation or not, If it is not motor open situation, the defective should be contactor. 
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5 Circuit Diagram 
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