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Chapter 5 Programming Constants 

 

*** Main Menu*** 
Operation 

 
U-00: IN=xxx.xV xxx.xAmps 

     OUT=xxx.xV xxx.xAmps 

 
 Use Constant U-00 to monitor the power coming in from the PV array in Volts 

and Amps. The second line displays the power going out of the HeliStar MPPT, it 
also displays in Volts and Amps.  

 
 In most installations there will be a difference between incoming volts and 

outgoing volts. This reflects the flexibility of the HeliStar MPPT with respect to 
PV array input voltage vs. battery voltage. Incoming and outgoing amps will also 
differ because they are the result of dividing watts (a constant) by volts.  

 
U-01: Input Voltage 

 
 This screen displays the input voltage value coming from the PV array in Volts. 
 
U-02: Input Current 

 
 This screen displays the input current value coming from the PV array in Amps. 
 
U-03:Output Voltage 

 
 This screen displays the power going out of the HeliStar MPPT in Volts. 
 
U-04: Output Current 

 
 This screen displays the power going out of the HeliStar MPPT in Amps. 
 
U-05: EnergyHarvest Today 1 

 
 This screen displays how much the solar energy was harvested “Today” in kWHr 

and AHr.  
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U-07: EnergyHarvest Today 2 

 
 This screen displays how much time the charger was in Float mode “Today” in 

Hour:Minute.  
 
U-08: Stage of Charger 

 
 This screen displays the charging stage of HeliStar MPPT. The possible values 

are Charger Off, Charger Start, BULK Stage, ABSORP Stage, FLOAT Stage, 
Charger MPPT, Charger Stop, EQUALZ Stage.  

 
U-09: HeliStar Date 

 
 This screen displays the date according to the setting of initialization stage. The 

display format is MM/DD/YY. 
 
U-10: HeliStar Time 

 
 This screen displays the time according to the setting of initialization stage.  
 
U-11: HeliStar Temperature 

 
 This screen displays the temperature detected in HeliStar MPPT Battery Charger. 
 
U-12: Battery SOC 

 
 This screen displays the stage of charge (SOC) as a percentage of fully charged. 

SOC will only be visible when terminal BVS (Battery Voltage Sensing) is 
connected to the battery and will only be active when using an optional 
50mv/500amp external shunt.  

※ U-12 will only be displayed when the terminal BVS (Battery Voltage Sensing) 

is wired to the battery. To show the precise values, an optional 50mv/500amp 

external shunt is needed. 
 
U-13: Battery Current 

 
 This screen displays the battery current in Amps. Battery Current will only be 

visible when terminal BVS (Battery Voltage Sensing) is connected to the battery 
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and will only be active when using an optional 50mv/500amp external shunt.  
※ U-13 will only be displayed when the terminal BVS (Battery Voltage Sensing) 

is wired to the battery. To show the precise values, an optional 50mv/500amp 

external shunt is needed. 
 
U-14: Battery Amp Hours 

 
 This screen displays the battery capacity in AHr (Amp Hours). Battery Amp 

Hours will only be visible when terminal BVS (Battery Voltage Sensing) is 
connected to the battery and will only be active when using an optional 
50mv/500amp external shunt. 

※ U-14 will only be displayed when the terminal BVS (Battery Voltage Sensing) 

is wired to the battery. To show the precise values, an optional 50mv/500amp 

external shunt is needed. 
 
U-15: Battery Temperature 

 
 This screen displays the battery temperature in ℃. Battery Temperature will only 

be visible when Battery Voltage Sensor is connected and will only be active 
when using a Battery Temperature Sensor (BTS-3). 

※ U-15 will only be displayed when the terminal BVS (Battery Voltage Sensing) 

is wired to the battery. To show the precise values, a Battery Temperature 

Sensor (BTS-3) is needed to be wired to terminal BTS.  

 
 
U-16: Parallel COMM Status 

 
 This screen displays the communication status between Master unit and Slave 

units. U-16 is only displayed when Slave is selected as HeliStar Network MODE 
(F-01).  

 When the communication is successful, the screen displays SLAVE UNIT. When 
the communication fails, then screen displays NETWORK ERROR.  

 
U-17: Serial Number 

 
 This screen displays the unit serial number. It is useful when contacting JD 

Auspice Co.,Ltd Support.  
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*** Main Menu*** 
Initialize 

 
A-01: Access Level 

 

 Use Constant A-01 to select the user constant access level.  
This level determines which user constants can be changed and displayed. 

 

Settings: 

A-01=Constant Set (Factory Setting) 

This setting allows all user constants to be changed and displayed. 
 

A-01=Operation Only 

This setting allows the “Operation” and “Initialize” to be changed or displayed. 
 

A-02: Init Parameters 

 

 Use Constant A-02 to initialize the user constants. 
 When initialized, the user constants will return to their factory preset values. You 

should normally record the setting of any constants that are changed from factory 
presets. 

Settings: 

A-02=Preset Setting  

This setting allows to initialize the user constants to factory settings.  
 

A-02=No Initialize (Factory Setting) 

This setting does not initialize any user constants. 
 

A-03: Password 1 

A-04: Password 2 

 

 These two constants are reserved for the factory to test and set the functions.  
 Users are not allowed to set these two constants. 
 
Lock the constants setting  

1. Finish setting all the programmable constants to the desired values. 
2. Change A-01=Operation Only, factory setting is A-01=Constants Set. 
3. Use UP key to go to A-03 to enter the password 1 (max. 4 digits) 
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4. Go to any display of A-xx and press DOWN key and hold it, then press ESC key 
at the same time till A-04 constant occurs. 

5. Enter the desired password 2 (max. 4 digits) into A-04. Make sure the password 1 
in A-03 must be different from the password 2 in A-04. Finally, press ENTER key 
to finish “lock” setting.  
Above procedure completes locking the constants setting and no more 
programming selection would appear. A-01 would only display Operation only 
and would not display Constants Set. 

 
Unlock the constants setting  

1. Enter the password in A-03 to be exactly the same as the one earlier set in A-04 
2. When the password in A-03 matches the one earlier set in A-04, the unlocking is 

completed. A-01=Constants Set would appear again for programming.  
 

*** Main Menu*** 
Programming 

 

Group B 
Battery Setup 

 

B-01: Set Battery Voltage 

 

 During initialization of HeliStar MPPT, it will detect and ask the installer to 
confirm the battery voltage found is correct. In almost all circumstance the 
HeliStar MPPT will correctly detect battery voltage.  

 Use Constant B-01 to change the battery voltage if the battery voltage displayed 
by the HeliStar MPPT is different from the installed batteries. The selection 
range of the battery voltage is 12V (Factory Setting), 24V, 36V and 48V.  

 
B-02: Set Battery Type 

 
 Use UP or DOWN keys to allow the installer to change what type of batteries it 

is connected to (Flooded, Gel, AGM) HeliStar MPPT. The default “BATTERY 
TYPE” is GEL 

 Please be sure to select the type which matches the system’s batteries. This 
setting controls battery charging voltages in B-06 and B-08. 
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B-04: Set Battery Capacity 

 
 This setting controls battery charging amperages and other settings. The factory 

setting for CAPACITY is 1600 amp hours for J-80C MPPT and 3200 amp hours 
for J-160CX MPPT.  

 At full output capacity a J-80C MPPT can deliver 80 amps to a battery, this 
amount of amperage (current) is equal to the C/10 (capacity divided by ten) rate 
of a 1600 amp hour battery and, as such meets most manufacturers 
recommendations for minimum PV charging capacity. 

 In applications with battery banks under 1600 amp hours it is recommended to 
lower the Maximum Charge Rate setting from the default 80 amps to the C10 
rate of the battery bank. 

 
 
B-05: BAT. MAX Charge Amps 

 
 Use Constant B-05 to allow the installer to limit the maximum charge amps 

allowed to the batteries. The factory setting is 80 amps (J-80C MPPT) and 160 
amps (J-160CX MPPT).  

 
B-06: Set Absorption Volts 

 
 Use Constant B-06 to adjust the Absorption voltages. The default values are 

based on the battery type and capacity selected. It is not advisable to change 
default settings unless advised by the battery manufacturer or supplier. 

 

Battery Type 
Absorption Volts 

Range 
Factory 
Setting 

FLOODED 13.9V~15.2V 14.6V 
AGM 13.7V~15.1V 14.1V 
GEL 13.6V~15.1V 14.1V 

※ The above values are based on 12V system. The values x 2 are for 24V 
system; the values x 3 are for 36V system and the values x 4 are for 48V 
system.  

 
 HeliStar MPPT series will charge at the Absorption voltage and at the length of 

time before switching to float mode. 
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B-07: Set Absorption Time 

 
 Use Constant B-07 to adjust the length of Absorption time. The factory setting is 

2 hours (displayed as 02:00). 
 
B-08: Set Float Voltage 

 
 Use Constant B-08 to adjust the Float voltages. The default set values are based 

on the battery type and capacity selected. It is not advisable to change default 
settings unless advised by the battery manufacturer or supplier. 

 

Battery Type Float Volts Range 
Factory 
Setting 

FLOODED 12.9V~14.2V 13.8V 
AGM 12.8V~14.2V 13.2V 
GEL 12.8V~14.1V 13.5V 

※ The above values are based on 12V system. The values x 2 are for 24V system; 
the values x 3 are for 36V system and the values x 4 are for 48V system. 

 
B-09: Set Equalize Voltage  

 
 This constant is only displayed if Flooded is selected as battery type (B-02). Use 

Constant B-09 to select the Equalize voltages. The default values are based on 
the battery voltage and capacity selected. It is not recommended to change 
default settings unless advised so by the battery manufacturer or supplier. 

 

Battery Type 
Battery 
Voltage 

Equalization Volts Range 
Factory 
Setting 

FLOODED 

12V 14.7V~16.4V 15.6V 
24V 29.4V~32.8 V 31.2V 
36V  44.1V~49.2V 46.8V 
48V 58.8V~65.6V 62.4V 

 
B-10: Set MAX EQU. Time  

 
 This constant is only displayed if Flooded is selected as battery type (B-02). Use 

Constant B-10 to select the time of equalization time. The factory setting is 2 
hours (displayed as 02:00). 
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B-11: Set Days Between EQU  

 
 This constant is only displayed if Flooded is selected as battery type (B-02). Use 

Constant B-11 to select the number of days between equalization charges. The 
factory setting is OFF.  

 
B-12: Manual Equalize 

 
 This constant is only displayed if Flooded is selected as battery type (B-02). Use 

Constant B-12 to choose between manual and automatic equalization settings. 
 Press ENTER key to select Yes for manual equalization and then it will display 

the Equalize voltage set in B-09 and the Max. EQU time set in B-10. Press 
ENTER key again to start the manual equalization.  

※ During equalization, only ESC key is active to leave the equalization process 
screen.  

 
After the manual equalization starts, BAT displays Battery voltage. Battery 
temperature and Equalizing blinks in return. CHARGE displays charging current. 
Finally, the remaining time for equalization charge is counted down.  
  
WARNING: Before the manual equalization is selected, HeliStar MPPT should be 
connected to Battery Temperature Sensor (BTS-3). If it is not connected to BTS-3, 
“Warning, Bat. Sr Not Connected” is displayed.  
 
 Press ESC key to select No to return to the display of Group B.  
 

Group C 
MPPT Setup 

 
C-01: Set MPPT Type 

 
 Use Constant C-01 to set up the MPPT type: P and O, Scan and Hold, Percentage, 

Hold Input V. The factory setting is P and O. 
  
C-02: Set Scan Frequency 

 
 This constant is only displayed if P and O or Scan and Hold is selected as MPPT 
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Type (C-01).  
 The scan frequency is settable from 1 minute to 4 hours and the factory setting is 

1 hour. Press the UP and DOWN key to increase or decrease the length of time.  
 P and O (Perturb and Observe) will run a full scan at the set time interval 

(frequency) and then do P and O scans at shorter intervals in between. 
 Scan and Hold will run a full scan at the set time interval (frequency) and then 

hold the resultant MP until the next interval. This is also settable from 1 minute 
to 4 hours; factory is 1 hour. 

 
C-03: Set Percentage VOC 

 
 This constant is only displayed if Percentage is selected as MPPT Type (C-01).  
 Percentage measures the VOC at the set time interval and calculates the 

operating Vmp based on the percentage set. The percentage set point can be from 
0 – 100% and factory setting is 80%. 

 
C-04: Set Percentage EveryTime 

 
 This constant is only displayed if Percentage is selected as MPPT Type (C-01).  
 When Percentage measure the VOC, the time interval can be set and time is 1 

minute to 4 hours. Factory setting is 1 hour. 
 

C-05: Set Hold Input Volts 

 

 This constant is only displayed if Hold Input V is selected as MPPT Type (C-01). 
 Hold Input Voltage will regulate based on the input voltage set (0-140V) for J 

MPPT and (0-240V) for J-160CX MPPT, based on the panel type. The output 
current will be based on that voltage. 

 
Group D 

Auxiliary Relay 1 

 
 
D-01: Set Aux Relay 1 Mode 

 
 The Auxiliary Relays are useful for functions such as turning a generator on or 

off at low battery voltage or load change, turning on an external fan when battery 
temperature increases, or shedding certain loads at specific times. Additional 
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functions will be added in the future. 
 Use Constant D-01 to select the Auxiliary Relay 1 mode and what it is based on.  
 Auxiliary Relay 1 Mode includes OFF, ON, Solar Voltage, Output Voltage, 

Battery Voltage (only displayed and active when terminal BVS is connected to 
the battery), Output Current, Battery Current (only active when terminal BCS is 
connected with a Shunt 50mV, 500Amp), HeliStar Temperature, Battery 
Temperature (only active when terminal BTS is connected with a Battery 
Temperature Sensor, BTS-3), HeliStar Time and Battery State of Charge(only 
displayed when terminal BCS is connected with Shunt 500Amp, 50mV). The 
factory setting is OFF.  

 D-02, D-03 and D-04 will not be displayed, when D-01 is set to be ON or OFF.  
 
D-02: Aux RY1 ON Condition 

 
 According to 9 selectable modes in D-01, use Constant D-02 to set the condition 

to activate the Auxiliary Relay 1 to be ON.  
 The displayed setting range of D-02 will change to less than or greater than (< or 

>) depending on if D-02 or D-03 is higher or lower value. This allows setting on 
either a rising or falling voltage.  

 Once entering the D-02, use UP and DOWN keys to increment and decrement 
the values.  
Aux RY1 ON Condition Setting Range of D-02 Setting Unit 
When D-01= Solar Voltage < or > 0~150V/0~250V 0.1V 
When D-01=Output Volts < or > 0~64V 0.1V 

When D-01=Battery Volts < or > 0~64V 0.1V 
※ Battery Voltage is only displayed and active when terminal BVS is 

connected to the battery. 

When D-01=OUT Current < or > 0~80A/0~160A 1A 

When D-01=BATT Current  < or > -500~500A 1A 
※ Battery Current is only active when terminal BCS is connected with a 

Shunt 50mV, 500Amp. 
※ The values may be positive or negative as this input reads load current as 

well as charge current.  
When D-01=HeliStar Temp. < or > -20~100℃ 1℃ 
When D-01=Battery Temp. < or > -20~100℃ 1℃ 
※ Battery Temperature is only active when terminal BTS is connected with a 

Battery Temperature Sensor (BTS-3). 
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When D-01=HeliStar Time 
< or > 00~23 Hr 

      00~59 Min 
1 Min 

When D-01=Battery SOC < or > 0~100% 1% 
※ Battery SOC is only active when terminal BCS is connected with a Shunt 
50mV, 500Amp. 

 
D-03: Aux RY1 OFF Condition 

 
 According to 9 selectable modes in D-01, use Constant D-03 to set the condition 

to activate the Auxiliary Relay 1 to be OFF.  
 The displayed setting range of D-03 will change to less than or greater than (< or 

>) depending on if D-02 or D-03 is higher or lower value. This allows setting on 
either a rising or falling voltage.  

 Once entering the D-03, use UP and DOWN keys to increment and decrement 
the values.  

 
Aux RY1 OFF Condition Setting Range of D-03 Setting Unit 
When D-01= Solar Voltage < or > 0~150V/0~250V 0.1V 
When D-01=Output Volts < or > 0~64V 0.1V 

When D-01=Battery Volts < or > 0~64V 0.1V 
※ Battery Voltage is only displayed and active when terminal BVS is 

connected to the battery. 

When D-01=OUT Current < or > 0~80A 1A 

When D-01=BATT Current  < or > -500~500A 1A 
 ※ Battery Current is only active when terminal BCS is connected with a 

Shunt 50mV, 500Amp. 
※ The values may be positive or negative as this input reads load current as 

well as charge current. 
When D-01=HeliStar Temp. < or > -20~100℃ 1℃ 
When D-01=Battery Temp. < or > -20~100℃ 1℃ 
※ Battery Temperature is only active when terminal BTS is connected with a 

Battery Temperature Sensor (BTS-3). 

When D-01=HeliStar Time 
< or > 00~23 Hr 

      00~59 Min 
1 Min 

When D-01=Battery SOC < or > 0~100% 1% 
※ Battery SOC is only active when terminal BCS is connected with a Shunt 
50mV, 500Amp. 
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D-04: Aux RY1 MIN. ON time 

 
 Use Constant D-04 is to set the minimum time that the relay can remain active.  
 The minimum time is set to avoid the difference of the values set in D-02 and 

D-03 is so small to cause the damage on the relay due to the high frequency of 
relay action between ON and OFF.  

 
Group E 

Auxiliary Relay 2 

 
E-01: Set Aux Relay 2 Mode 

E-02: Aux RY2 ON Condition 

E-03: Aux RY2 OFF Condition 

E-04: Aux RY2 MIN. ON time 

 
※ The functions and the settings of Auxiliary Relay 2 are exactly the same as those 

of Auxiliary Relay 1 so please refer to above Group D, Auxiliary Relay 1 
description.  

 
Group F 

Parallel Setup 

 
F-01: HeliStar Parallel MODE 

 
 Use Constant F-01 to set up HeliStar MPPT Network. Each HeliStar MPPT in 

parallel requires a mode and address entry.  
 The Mode choices are:  

Setting Usage 

Standalone 
Used when there is only one HeliStar MPPT with a Remote 
Display connected. 

Master 
Used to assign the network master (this is the HeliStar MPPT 
that connects to the shunt). 

Slave 

Assigns up to 15 additional HeliStar MPPT slave units. 
The first HeliStar MPPT is assigned as master and the rest of 
units in network are slaves. The network address will be 
assigned to each slave unit in F-02.  
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F-02: HeliStar Parallel Addr 

 
 A HeliStar MPPT assigned as Master or Standalone is always addressed 01 

automatically so the address assignment in F-02 is only available for the slave 
units. 

 The maximum slave address number is 16 and the factory setting is 2.  
 

Group O 
Operator 

 
 
O-01: Set CLOCK Mode 

 
 This is the same display as in the initialization setup of battery.  
 Use Constant O-01 to change and select the hour format displayed between 12 

Hour and 24 Hour. Factory setting is 12 Hour Format.  
 When 12 Hour is selected, AM and PM indication will be shown in O-02.  
 
O-02: Set HeliStar Time 

 
 This is the same display as in the initialization setup of battery.  
 When 12 Hour format is selected in O-01, AM and PM indication will be shown.  
 Press ENTER to start to edit the Hour:Minute: Second number and press UP and 

DOWN key to increment or decrement the values.  
 
O-03: Set HeliStar Date 

 
 This is the same display as in the initialization setup of battery.  
 Press ENTER key to start to edit the MM/DD/YY and press UP and DOWN key 

to increment or decrement the values.  
 
O-04: Model Number  

 
 The model number of the unit is displayed. 
 
O-05: Turn OFF Backlight T 

  
 Use Constant O-05 to set the operation of the LCD backlight. Since the backlight 
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consumes a fair amount of quiescent current, it is recommended that the on time 
be as short as possible. 

 Press ENTER key to enter the setting and press UP and DOWN key to turn off 
from NEVER (always on) or 1 to 10 minutes in 1 minute increments. 

 
Note: When the backlight turns off, pressing any key will turn it back to U-00 display 

screen.   
 
O-06: Fan Test 

 
 Use Constant O-06 to test if the fan can be forced to be ON or OFF.  
 When FAN ON is selected, the fan test is conducted as the O-06 screen remains. 

Once the screen leaves O-06, it will stop the test running.  
 
O-07: Software Version 

 
 The software version displayed is important and useful when contacting JD 

Auspice Co.,Ltd Support. 
 
O-08: ***Bootloader*** 

 
 This is the Bootloader initiation display. It is only used to update the firmware.  
 

*** Main Menu*** 
Data Log 

 
G-01: EnergyHarvest Today 1 

 
 This screen displays how much the solar energy was harvested “Today” in kWHr 

and AHr unit.  
 
G-02: EnergyHarvest Today 2 

 
 This screen displays how much time the charger was in Float mode “Today”. 
 It is valuable to know that the charger enters Float mode because this is a clear 

indication that the batteries have been fully recharged. If the value displayed in 
“G-02=FLOAT ” is consistently 00.00 Hr, it means that the PV array is not 
sufficiently sized to keep up with the load. Use a generator for additional battery 
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charging, reduce loads, or expand the PV array to ensure that batteries are fully 
recharged. For maximum service life batteries should be fully recharged at least 
once every five to ten days. 

 
G-03: Set Day LOG# (1-90) 

 
 Use G-03 to set the Day Log number to display the energy harvested from PV 

array (shown in G-04 and G-05) by HeliStar MPPT over a period of time.  
 
 If it is selected as #2 displays past power production since the last power cycle 

(or up to 90 days previous) along with the date of day before the current date.  
Use UP and DOWN keys to select the date by one and the energy harvested on 
the date shown is displayed in G-04.  

 
G-04: Day LOG#  :kWHr 

 
 This screen displays how much the solar energy was harvested in kWHr and AHr 

according to the selected day shown in G-03.  
 
G-05: Day LOG#  @FLOAT 

 
 This screen displays how much time the charger was in Float mode according to 

the selected day shown in G-03.  
 
G-06: Average Last Days 

 
 Use Constant G-06 to set the cumulative days for the average calculations of 

solar energy produced.  
 
G-07: Last  Days: kWHr 

 
 This screen shows the average power produced over the past days (how many 

days are set in G-06) as both in kWHr and AHr.  
 
G-08: Last  Days@ FLOAT 

 
 This screen displays how much average time the charger was in Float mode 

according to the selected cumulative days shown in G-06.  
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G-09: Clear Energy Harvest 

 
 Use Constant G-09 to clear Today’s Data or all the Logged Data. 
 Press ENTER key and use UP and DOWN keys to select between Today’s Data 

and Logged Data and then press ENTER key again to clear the selected data.  
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