GenStar

MODBUS® Specification

Version 01

17 February 2023

Morningstar Corporation
8 Pheasant Run
Newtown, PA 18940
www.morningstarcorp.com

info@morningstarcorp.com


http://www.morningstarcorp.com/
mailto:info@morningstarcorp.com

Overview

The GenStar supports the industry standard MODBUS® application protocol via USB, RS-232, RS-485, and Ethernet. This

document assumes the user is familiar with the Modbus protocol and its terminology.

MODBUS® is a registered trademark of Modbus-IDA (www.modbus-ida.org)

Parameters

The GenStar supports RTU mode only.
MODBUS addresses are 16-bit (per the modbus.org spec)

Serial communication parameters:

BPS 9600 baud
Parity None
Data bits 8

Stop bits 1

Flow control None

Default TCP communication parameters:

DHCP enabled

Port 502

MODBUS ID 1

NETBIOS address GSMPPT + serial number (no spaces)

LiveView Web address http://GSMPPTXXXXXXX (where X is the serial number)
If DHCP fails or is disabled, the following default parameters will be assigned:

IP 192.168.1.251

Gateway 192.168.1.1

Primary DNS 8.8.8.8

Secondary DNS 209.244.0.3

Subnet Mask 255.255.255.0

Supported Modbus Functions

Read Device Identification (0x2B, subcode 0x0E)
* Read Coil (0x01); Read Discrete Inputs (0x02); Write Coil (0x05)
* Read Holding Registers (0x03); Read Input Registers (0x04)
* Write Single Register (0x06)

* Any write to EEPROM will set an “EEPROM changed” fault. The control must be reset to clear this fault.
* Note: No verify is performed on the write.


http://tsmppt600vXXXXXXX/
http://tsmppt600vXXXXXXX/
http://tsmppt600vXXXXXXX/
http://www.modbus-ida.org/

Terms

float32

float1l6

uint

int

%

the variable is stored as an IEEE748-2008 single-precision number. See the Examples section
for conversion formulas.

the variable is stored as an IEEE748-2008 half-precision number. See the Examples section for
conversion formulas.

the variable is stored as an unsigned integer. This typically means that the value can range from 0 to
65535. To represent larger numbers, a variable may be stored as two or more unsigned integers.

the variable is stored as a signed integer. This typically means that the value can range from -32768
to +32768.

if a variable represents a percent value, that means that it’s actually stored as a float16 with a range
of 0.0 to 1.0. Example: BATT_SOC==0.5 means 50%.



Essential System Information

Addr |Name Description
0x0000 | SOFTWARE_VERSION Software version. High byte == major version; low byte == minor
version.
E.g. software version 1.2 looks like (0x0102)
0x0001 | SERIAL_NUMBERO Serial number bytes 0-1
0x0002 | SERIAL_NUMBER2 Serial number bytes 2-3
0x0003 | SERIAL_NUMBER4 Serial number bytes 4-5
0x0004 | SERIAL_NUMBER6 Serial number bytes 6-7
Filtered ADC values with gain and offset applied
Addr |Name Description Units | Scaling
0x001f | ILOAD _F256 Load current A floatl6
0x0020 |IARRAY_F256 Array current A float16
0x0021 |VBTERM_F256 Battery voltage \ float16
0x0022 |VARRAY_F256 Array voltage \Y float16
0x0023 | VLOAD_F256 Load voltage \ float16
0x0025 |VBSENSE_F256 Battery sense voltage \Y float16
0x002a | T_CASTING_F256 Lower aluminium casting temp °C float16
0x002b |P12_F256 12V power supply \Y float16
0x002c |P3_F256 3V power supply \' floatl6
0x002d | P3_EXTBB_F256 3V external power supply \ float16
0x002e |P12_EXTBB_F256 12V external power supply \ float16
0x0032 |RTS_F256 Remote temperature sensor °C floatl6
0x0034 | THS_F256 Heatsink temperature °C floatl6
0x0035 | P5_F256 5V power supply \Y float16
0x0036 | V_COIN_F256 Coincell battery voltage \Y float16
0x0038 |V_TEMP_F256 Internal temp sensor °C floatl6
0x0041 ILOAD _F256_0 Load current A float32
0x0042 |ILOAD_F256_1
0x0043 |IARRAY_F256_0 Array current A float32
0x0044 |IARRAY_F256_1
0x0045 |VBTERM_F256_0 Battery voltage \Y float32
0x0046 | VBTERM_F256_1




0x0047 |VARRAY_F256_0 Array voltage \% float32
0x0048 | VARRAY_F256_1
0x0049 | VBSENSE_F256_0 Battery sense voltage \Y float32
0x004a | VBSENSE_F256_1
0x0053 |RTS_F256_0 RTS voltage normalized \' float32
0x0054 | RTS_F256_1
System Currents
Addr |Name Description Units | Scaling
0x0063 | SYSTEM_ICHARGE System charging current A floatl6
0x0064 | SYSTEM_IBATT System battery current A floatl6
0x0065 |SYSTEM_ILOAD System load current A floatl6
Temperature Readings
Addr |Name Description Units | Scaling
0x0075 | TEMP_BATT Battery temperature °C floatl6
0x0076 | TEMP_RTS Remote temperature sensor temperature °C floatl6
0x0077 | TEMP_HEATSINK Heatsink temperature °C float16
0x0078 | TEMP_INDCASTING Inductor casting temperature °C float16
0x0079 | TEMP_INTERNAL Internal uC temperature °C float16
Charge Setpoints

Addr |Name Description Units | Scaling
0x0080 | CHARGE_STATE Charge state

0 = starting

1 = night check

2 = disconnected

3 = night

4 = fault

5 =bulk

6 = absorption

7 = float

8 = equalize
0x0081 |vBattRefLimit_0 Maximum regulator voltage \Y float32
0x0082 | vBattRefLimit_1
0x0083 | vAbsorb_0 Absorption voltage (25C) \ float32
0x0084 | vAbsorb_1




0x0085 |iBattAbsorbTerm_0 Absorption ends-amps (25C) A float32

0x0086 |iBattAbsorbTerm_1

0x008b |tIBattAbsorbTerm Absorption end-amps time S uint

0x008d |vFloat_0 Float voltage (25C) \ float32

0x008e |vFloat_1

0x008f |vFloatExit_0 Float exit voltage (25C) \' float32

0x0090 | vFloatExit_1

0x0091 |vFloatCancel_0 Float cancel voltage (25C) \ float32

0x0092 | vFloatCancel_1

0x0093 | vAbsorptionExt 0 Absorption extension threshold \' float32

0x0094 | vAbsorptionExt_1

0x0097 | tFloatExitCum Float timeout S uint

0x0099 |vEqualize_0 Equalize voltage (25C) \ float32

0x009a |vEqualize_1

0x009b |iEqualizeLimit_0 Equalize max current limit A float32

0x009c |iEqualizeLimit_1

0x00al |vHVD25_0 High voltage disconnect voltage (25C) \ float32

0x00a2 |vHVD25_1

0x00a3 |vHVR_0 High voltage reconnect voltage (25C) \Y float32

0x00a4 |vHVR_1

0x00a5 |tAbsorption Time to spend in Absorption S uint

0x00a6 |tEqualize Time to spend equalizing S uint

0x00a7 |tEqualizeCalendar Interval between auto-equalize cycles d uint

0x00a8 |tEqualizeTO Equalize timeout S uint

0x00a9 |vTempComp_0 Temperature compensation coefficient V/°C | float32

0x00aa |vTempComp_1

0x00ab | TBattMinLim Minimum compensation temperature °C float16

0x00ac | TBattMaxLim Maximum compensation temperature °C floatl6

0x00ad |temperatureFoldbackCold0 The cold temperature below which the charge °C floatl6
controller current is 0%; NAN=disable

0x00ae |temperatureFoldbackCold100 The cold temperature above which the charge °C float16
controller current can be 100%; NAN=disable

0x00af |temperatureFoldbackHot100 The hot temperature below which the charge °C float16
controller current can be 100%; NAN=disable

0x00b0 | temperatureFoldbackHot0 The hot temperature above which the charge °C float16

controller current is 0%; NAN=disable




0x00b1 | VBATT_REF_CHARGE Charging target voltage \' floatl6
0x00b2 | CHARGE_CONTROL_BMS_MODE Charge Controller BMS Mode; 1 = BMS Mode is | bool

active
0x00b4 | VBATT_REF_CHARGE_SLAVE Charging target voltage from external (slave) \' floatl6

device
0x00b5 |HW_MAX_IARRAY Hardware-specific max array current A float16
0x00b6 |HW_MAX_ICHARGE Hardware-specific max charge current A float16
0x00b7 |HW_MAX_IBATT Hardware-specific max batt current A float16

State of Charge and Days Since Counters
Addr |Name Description Units | Scaling
0x00e0 |BATT_SOC Battery state of charge % float16
0x00e1 |VBATT_MIN Minimum battery voltage \Y float16
0x00e2 |VBATT_MAX Maximum battery voltage \ float16
0x00e5 | DAYS_SINCE_ABS Number of days since absorption d uint
0x00e6 | DAYS_SINCE_FLOAT Number of days since float d uint
0x00e7 | DAYS_SINCE_EQUALIZE Number of days since equalize d uint
0x00e8 | DAYS_SINCE_ATTEMPTED_EQUALIZE Number of days since attempted equalize d uint
0x00e9 | BATT_SOC_MIN_DAILY Minimum battery state of charge daily % float16
0x00ea |BATT_SOC_MAX_DAILY Maximum battery state of charge daily % float16
PPT

Addr |Name Description Units | Scaling
0x00f0 |POWER_OUT Charging power out of control to battery w float16
0x00f1 |SWEEP_VMP Vmp found during sweep \ float16
0x00f2 | SWEEP_PIN_MAX Pmax found during sweep w float16
0x00f3 |SWEEP_VOC Voc found during sweep \Y float16
0x00f4 |VA_REF_F Array voltage reference, filtered \Y float16

Load
Addr |Name Description Units | Scaling
0x0100 | LOAD_STATE Load state

0 = start

1 =norm

2 =lvdwarn

3=1vd

4 = fault




5 =disc
6 = norm_off
7 = override

0x0101 |LOAD_FAULT_O Load fault bitfield
bit 0: software bug
bit 1: overcurrent
bit 2: external short
bit 3: power supply
bit 4: hvd
bit 5: heatsink overtemperature
bit 6: load fet should be open but is shorted
0x0102 | LOAD_FAULT_1
0x0103 | LOAD_FAULT_DAILY_0 Load fault daily bitfield
0x0104 | LOAD_FAULT_DAILY_1
0x0105 |SELECTED_V_LVDO LVD voltage the control is running on \Y float16
0x0106 | SELECTED_V_LVR LVR voltage the control is running on \Y float16
0x0107 |SELECTED_T_LVD_WARN LVD warning time the control is running on S floatl6
0x0108 | SELECTED_V_HVD_LOAD HVD voltage for the load that the control is \ float16
running on
0x0109 |SELECTED_V_HVR_LOAD HVR voltage for the load that the control is \% floatl6
running on
0x010a |SELECTED_TMR_LVD_WARN LVD warning timer; the time left until LVD S uint
0x010b |SELECTED_SOC_LOAD_DISCONNECT SOC Disconnect the control is running on % floatl6
0x010c |SELECTED_SOC_LOAD_RECONNECT SOC Reconnect the control is running on % float16
0x010d | SELECTED_SOC_LOAD_START SOC start level % float16
0x010f |SELECTED_V_START_LVDO Voltage at start to go straight into LVD \ float16
0x0110 |SELECTED_LOAD_CURRENT_COMP Positive load current compensation ohms | floatl6
Faults and Alarms
Addr |Name Description
0x0212 |FAULT_O System fault bitfield

bit 0: EEPROM chip failure
bit 2: software fault

bit 3: no model number

bit 6: EEPROM settings edit
bit 8: BMS required

bit 10: software reset

bit 15: ADC overrun

bit 16: ADC no inj

bit 17: ADC double inj

bit 18: battery shunt missing
bit 29: EEPROM settings bad




bit 30:

hardware failure

0x0213

FAULT_1

0x0214

FAULT_2

0x0215

FAULT_3

0x0216

FAULT_DAILY_O

System fault daily bitfield

0x0217

FAULT_DAILY_1

0x0218

FAULT_DAILY_2

0x0219

FAULT_DAILY_3

0x021a

ALARM_0

Alarm bitfield

bit 0: RTS open

bit 1: RTS shorted

bit 3: heatsink temperature sensor open

bit 4: heatsink temperature sensor shorted

bit 5: heatsink over-temperature limiting

bit 6: current limiting

bit 7: battery current offset/error (when FETSs are off)
bit 8: battery sense error

bit 9: battery sense was working, but got disconnected

bit 10:
bit 11:
bit 17:
bit 23:
bit 24:
: ethernet/controller hardware (initialization) problem.
bit 26:
bit 27:
bit 29:
bit 32:
bit 33:
bit 35:
bit 36:
bit 37:
bit 38:
bit 39:
bit 41:
: hardware error post-startup
bit 43:
bit 44:
bit 45:
bit 46:
bit 50:
bit 51:
bit 52:
bit 53:
bit 54:
bit 55:

bit 25

bit 42

control is uncalibrated

RTS is close to 5v

high Va current limit

array current offset/error (when fets are off)
EEPROM or its bus had a failure

entered LVD

software runtime error

external flash failure

[ inductor current offset/error (when fets are off)
coincell battery voltage low

real-time clock is wrong

time clock hardware failure

casting temperature sensor open

casting temperature sensor shorted

inductor casting over-temperature limiting
wireless module is unresponsive or not working

unknown block type detected

block1 general hardware alarm

block2 general hardware alarm

block3 general hardware alarm

generator failed to start within retry limit
backup generator failed to start within retry limit
schedule publisher failed to change state

uP is uncalibrated

load current offset/error (when fets are off)

load fet should be closed but is stuck open




0x021b |ALARM_1
0x021c |ALARM_2
0x021d |ALARM_3
0x021e |ALARM_DAILY_0 Alarm daily bitfield
0x021f |ALARM_DAILY_1
0x0220 | ALARM_DAILY_2
0x0221 | ALARM_DAILY_3
0x0222 | CHARGE_FAULT_0O Charge fault bitfield
bit 0: software bug
bit 1: battery HVD
bit 2: RTS shorted
bit 3: RTS disconnected
bit 4: slave mode timeout
0x0223 | CHARGE_FAULT_1
0x0224 | CHARGE_FAULT_2
0x0225 | CHARGE_FAULT_3
0x0226 | CHARGE_FAULT DAILY 0 Charge fault daily bitfield
0x0227 | CHARGE_FAULT_DAILY_1
0x0228 | CHARGE_FAULT_DAILY_2
0x0229 | CHARGE_FAULT_DAILY_3
0x0232 | FAULT_POWERSUPPLY_O Power Supply fault bitfield
bit 0: PS 12V
bit 1: PS 5V
bit 2: PS 3V
bit 4: PS Array N3
bit 6: PS Battery N3
bit 7: PS Blockbus P12
bit 8: PS Blockbus P3
bit 9: PS Array P10
bit 10: PS Battery P10
0x0233 | FAULT_POWERSUPPLY_1
0x0234 | FAULT_POWERSUPPLY_DAILY_0 Power Supply fault daily bitfield
0x0235 | FAULT_POWERSUPPLY_DAILY_1
0x0236 |BLOCK_FAULT_0 ReadyBlock subsystem fault bitfield

bit 0: ReadyBlock 1 Missing
bit 1: ReadyBlock 2 Missing
bit 2: ReadyBlock 3 Missing
bit 8: ReadyBlock 1 HW Fail
bit 9: ReadyBlock 2 HW Fail
bit 10: ReadyBlock 3 HW Fail
bit 16: ReadyBlock 1 HW Ver




bit 17: ReadyBlock 2 HW Ver
bit 18: ReadyBlock 3 HW Ver
bit 24: ReadyBlock 1 Wiring
bit 25: ReadyBlock 2 Wiring
bit 26: ReadyBlock 3 Wiring

0x0237 | BLOCK_FAULT_1
0x0238 | BLOCK_FAULT_DAILY_0O ReadyBlock subsystem fault daily bitfield
0x0239 |BLOCK_FAULT_DAILY_1
0x023a | FAULT_POWERSTAGE_O Powerstage fault bitfield

bit 0: MPPT overcurrent

bit 3: MPPT Battery HVD

bit 4: MPPT Array HVD

bit 5: MPPT Software

bit 6: MPPT Bad Setting

bit 7: MPPT Battery LVD

bit 8: MPPT Power Supply

bit 9: MPPT H7 version

bit 10: MPPT HW Rev

bit 11: Inductor Overtemp

bit 12: Heatsink Overtemp

bit 13: Inductor Offset

bit 14: MPPT Array Offset

bit 15: MPPT Misc
0x023b | FAULT_POWERSTAGE_1
0x023c | FAULT_POWERSTAGE_2
0x023d | FAULT_POWERSTAGE_3
0x023e |FAULT_POWERSTAGE_DAILY_O Powerstage fault daily bitfield
0x023f |FAULT_POWERSTAGE_DAILY_1
0x0240 | FAULT_POWERSTAGE_DAILY_2
0x0241 | FAULT_POWERSTAGE_DAILY_3

Daily Log

Addr |Name Description Units | Scaling
0x0260 | BATT_SOC_MIN_HOURLY Minimum SOC % hourly % floatl6
0x0261 | BATT_SOC_MAX_HOURLY Maximum SOC % hourly % float16
0x026a | VBATT_MIN_HOURLY Minimum battery voltage hourly \Y floatl6
0x026b | VBATT_MAX_HOURLY Maximum battery voltage hourly \Y float16
0x026¢ |VBATT_MIN_DAILY Minimum battery voltage daily \Y float16
0x026d | VBATT_MAX DAILY Maximum battery voltage daily \' floatl6
0x026e |VARRAY_MAX DAILY Maximum array voltage daily \Y float16




0x0271 |POUT_MAX_DAILY Maximum output power daily w float16
0x0272 | TEMP_BATT_MIN_DAILY Minimum battery temp daily \ float16
0x0273 | TEMP_BATT_MAX_DAILY Maximum battery temp daily \ float16
0x0274 | TIME_ABSORB_DAILY_0 Time battery spent in absorption daily S float32
0x0275 | TIME_ABSORB_DAILY_1
0x0276 | TIME_EQ_DAILY_0 Time battery spent in equalize daily S float32
0x0277 |TIME_EQ_DAILY_1
0x0278 | TIME_FLOAT_DAILY_0 Time battery spent in float daily S float32
0x0279 | TIME_FLOAT_DAILY_1
LED State
Addr |Name Description
0x02a0 |LED_STATE State of LED indications
0x02al1 |SOC_LED_STATE State of SOC LEDs
Time and Date

Addr |Name Description Units | Scaling
0x02a6 |HOURMETER_O How long the control has ever been on h uint
0x02a7 |HOURMETER_1
0x02a8 |REALTIMECLOCK_TIMEU_O Current local time as a TimeU value. S uint

TimeU is the number of seconds since 2000-

Jan-01 00:00:00 (UTC). If you have a time in the

Unix epoch (1970-Jan-01 00:00:00 UTC) and

want to convert to TimeU, subtract 946 684

800 seconds; to go the other way, add that

many seconds.
0x02a9 |REALTIMECLOCK_TIMEU_1
0x02aa |REALTIMECLOCK_UTC_OFFSET UTC offset min uint

System Counters

Addr |Name Description Units | Scaling
0x02d0 | SYSTEM_CHARGE_KWH_DAILY_0 System charge kWh daily kWh | float32
0x02d1 | SYSTEM_CHARGE_KWH_DAILY_1
0x02d2 | SYSTEM_CHARGE_KWH_RESETTABLE10_0 System charge kWh resettable kWh | uint*0.1
0x02d3 | SYSTEM_CHARGE_KWH_RESETTABLE10_1
0x02d4 | SYSTEM_CHARGE_KWH_TOTAL10_0 System charge kWh total kWh | uint*0.1




0x02d5

SYSTEM_CHARGE_KWH_TOTAL10_1

0x02d6 | SYSTEM_CHARGE_AH_DAILY_0 System charge Ah daily Ah | float32
0x02d7 | SYSTEM_CHARGE_AH_DAILY_1
0x02d8 | SYSTEM_CHARGE_AH_RESETTABLE10_0 System charge Ah resettable Ah | uint*0.1
0x02d9 | SYSTEM_CHARGE_AH_RESETTABLE10_1
0x02da |SYSTEM_CHARGE_AH_TOTAL10_0 System charge Ah total Ah uint*0.1
0x02db | SYSTEM_CHARGE_AH_TOTAL10_1
0x02dc |SYSTEM_BATT_AH_DAILY_O System battery Ah daily Ah float32
0x02dd |SYSTEM_BATT_AH_DAILY_1
0x02de |SYSTEM_BATT_AH_RESETTABLE10_0 System battery Ah resettable Ah n*0.1
0x02df |SYSTEM_BATY_AH_RESETTABLE10_1
0x02e0 | SYSTEM_BATT_AH_TOTAL10_0 System battery Ah total Ah | uint*0.1
0x02e1 |SYSTEM_BATT_AH_TOTAL10_1
0x02e2 |SYSTEM_LOAD_AH_DAILY_0O System load Ah daily Ah float32
0x02e3 |SYSTEM_LOAD_AH_DAILY_1
0x02e4 | SYSTEM_LOAD_AH_RESETTABLE10_0 System load Ah resettable Ah | uint*0.1
0x02e5 |SYSTEM_LOAD_AH_RESETTABLE10_1
0x02e6 |SYSTEM_LOAD_AH_TOTAL10_0 System load Ah total Ah uint*0.1
0x02e7 |SYSTEM_LOAD_AH_TOTAL10_1

Internal Counters
Addr |Name Description Units | Scaling
0x02e8 | INTERNAL_CHARGE_KWH_DAILY_0 Internal charge kWh daily kWh | float32
0x02e9 |INTERNAL_CHARGE_KWH_DAILY_1
0x02ea |[INTERNAL_CHARGE_KWH_RESETTABLE10_0 |Internal charge kWh resettable kWh | uint*0.1
0x02eb | INTERNAL_CHARGE_KWH_RESETTABLE10_1
0x02ec |INTERNAL_CHARGE_KWH_TOTAL10_0 Internal charge kWh total kWh | uint*0.1
0x02ed | INTERNAL_CHARGE_KWH_TOTAL10_1
0x02ee | INTERNAL_CHARGE_AH_DAILY_O Internal charge Ah daily Ah float32
0x02ef |INTERNAL_CHARGE_AH_DAILY_1
0x02f0 |INTERNAL_CHARGE_AH_RESETTABLE10_0 |Internal charge Ah resettable Ah | uint*0.1
0x02f1 |INTERNAL_CHARGE_AH_RESETTABLE10_1
0x02f2 |INTERNAL_CHARGE_AH_TOTAL10_0 Internal charge Ah total Ah | uint*0.1

0x02f3

INTERNAL_CHARGE_AH_TOTAL10_1




0x02f4 |INTERNAL_BATT_AH_DAILY_O Internal battery Ah daily Ah float32
0x02f5 |INTERNAL_BATT_AH_DAILY_1
0x02f6 |INTERNAL_BATT_AH_RESETTABLE10_0 Internal battery Ah resettable Ah int*0.1
0x02f7 |INTERNAL_BATT_AH_RESETTABLE10_1
0x02f8 |INTERNAL_BATT_AH_TOTAL10_0 Internal battery Ah total Ah int*0.1
0x02f9 |INTERNAL_BATT_AH_TOTAL10_1
0x02fa |LOADO_AH_DAILY_O Internal (load0) Ah daily Ah float32
0x02fb |LOADO_AH_DAILY_1
0x02fc |LOADO_AH_RESETTABLE10_0 Internal (load0) Ah resettable Ah | uint*0.1
0x02fd |LOADO_AH_RESETTABLE10_1
0x02fe |LOADO_AH_TOTAL10_0 Internal (load0) Ah total Ah uint*0.1
0x02ff |LOADO_AH_TOTAL10_1
Network Information
Addr |Name Description
0x0f00 | NETBIOS_NAME_O Netbios name; The format is <device-prefix><serial-number>
0x0f01 | NETBIOS_NAME_1
0x0f02 |NETBIOS_NAME_2
0x0f03 |NETBIOS_NAME_3
0x0f04 |NETBIOS_NAME 4
0x0f05 |NETBIOS_NAME_5
0x0f06 | NETBIOS_NAME_6
0x0f07 | NETBIOS_NAME_7
0x0f08 |CURRENT_IP_ADDR_0 Current network IP address in use expressed as a 32-bit unsigned
integer in host byte-order (typically little-endian). Other network
addresses follow this word order.
E.g., 192.168.10.170 would appear as IP_ADDR_0==0x0AAA,
[P_ADDR_1==0xC0A8
0x0f09 |CURRENT_IP_ADDR_1
0x0f0a |CURRENT_NET_MASK 0 Current subnet mask in use
0x0fOb | CURRENT_NET_MASK 1
0x0f0c |CURRENT_DEFAULT_GW_0 Current default gateway in use
0x0f0d | CURRENT_DEFAULT_GW_1
0x0f0e |CURRENT_PRIMARY_DNS_0 Current primary DNS in use

0x0f0f

CURRENT_PRIMARY_DNS_1




0x0f10

CURRENT_SECONDARY_DNS_0

Current secondary DNS in use

0x0f11 |CURRENT_SECONDARY_DNS_1
SD card

Addr |Name Description
0x0f20 |SD_INSERTED SD card information

Set to 1if SD card is physically in slot, 0 otherwise
0x0f21 |SD_SIZE_O If SD card is init and functioning, size in 512-byte blocks; 0

otherwise. Divide by 2048 to get size in megabytes.
0x0f22 |SD_SIZE_1

Charge Settings

Addr |Name Description Units | Scaling
0x1000 | EchargevBattRefLimit Maximum regulator voltage; 0==disable \Y float32
0x1002 | EchargevAbsorb Absorption voltage target \ float32
0x1004 | EchargeiBattAbsorbTerm Absorption end-amps; The net battery current \Y float16

that will terminate absorption (based on timer)
0x1008 | EchargetIBattAbsorbTerm Absorption end-amps time; Absorption sec uint

termination will occur when the net battery

current is below the end-amps threshold for

this long
0x100c |EchargevFloatExit Voltage trip to exit float prematurely \Y float32
0x100e |EchargevFloatCancel Voltage trip to cancel float \Y float32
0x1010 | EchargevAbsorptionExt Absorption extension threshold \Y float32
0x1012 | EchargetAbsorptionExt Time to spend in Absorption extension sec uint
0x1015 |EchargevEqualize Equalize voltage target; 0==disable \Y float32
0x1017 | EchargeiEqualizeLimit Equalize max current limit; 0==disable A float32
0x101d | EchargevHVD25 High voltage disconnect voltage (25C) \Y float32
0x101f |EchargevHVR High voltage reconnect voltage \ float32
0x1021 | EchargetAbsorption Time to spend in Absorption sec uint
0x1022 | EchargetEqualize Time to spend equalizing sec uint
0x1023 | EchargetEqualizeCalendar Interval between auto-equalize cycles days uint
0x1024 | EchargetEqualizeTO Equalize timeout sec uint
0x1025 | EchargevTempComp Temperature compensation coefficient V/°C | floatl6
0x1026 | EchargeTBattMinLim Minimum compensation temperature °C float16
0x1027 | EchargeTBattMaxLim Maximum compensation temperature °C float16
0x1028 | EchargetemperatureFoldbackCold0 the cold temperature below which the charge °C floatl6




controller current is 0%; NAN==disable

0x1029 | EchargetemperatureFoldbackCold100 the cold temperature above which the charge °C float16
controller current can be 100%; NAN==disable

0x102a |EchargetemperatureFoldbackHot100 the hot temperature below which the charge °C float16
controller current can be 100%; NAN==disable

0x102b | EchargetemperatureFoldbackHotO the hot temperature above which the charge °C float16
controller current is 0%; NAN==disable

Misc Settings

Addr |Name Description

0x105c |Egreen_mode Ethernet green mode. Enabling this attempts to save power in the
Ethernet system when possible, e.g., turning off power to unused
ports. 1==enable, 0==disable

0x1060 | EBatteryType Battery Type; See the latest revision manual on our website for
battery type definitions

0x1063 | EBMSRequired If non-zero, a BMS is required in order to function

0x1068 | Emodbus_id This device's Modbus address (1 to 247)

0x1069 | Ebaudrate_mb232 Baudrate for serial Modbus; E.g., 96 means 9600 baud

PPT limits

Addr |Name Description Units | Scaling

0x106a |Eib_lim Battery current limit A floatl6

0x106b | Esweep_va_min_limit Minimum array voltage to limit MPPT sweeps \Y float16
to; set to V_.SWEEP_MIN for normal behavior

0x106c |Esweep_va_max_limit Maximum array voltage to limit MPPT sweeps Vv floatl6
to; set to INFINITY for normal behavior

0x106d | EVa_ref fixed if non-zero, runs in fixed Vmp mode at this \ float16
array voltage

0x106e |EVa_ref fixed_pct If non-zero, run in fixed %Voc mode at this % float16
fraction of open-circuit array voltage; E.g., 0.5
means 50% of Voc

Load Setpoints

Addr |Name Description Units | Scaling

0x10a0 |EloadOVLVDO Load low voltage disconnect \Y float16

0x10al |EloadOVLVR Load low voltage reconnect \ float16

0x10a2 |EloadOvStartLVD Voltage at start to go straight into LVD \ float16

0x10a3 |EloadOHVD The HVD used in the load controller \ float16




0x10a4 |EloadOHVR The HVR used in the load controller Vv float16

0x10a5 |Eload0SOCDisconnect Load low SOC disconnect % float16

0x10a6 |Eload0SOCReconnect Load low SOC reconnect % float16

0x10a8 |Eload0tLVDWarn Load low voltage disconnect warning timer. sec uint

0x10aa |EloadOcurrentComp Battery resistance for LVD current ohms | floatl6
compensation; this value will always be
positive

Network Settings

Addr |Name Description

0x1110 |EIPAddr This device's static IP address, in host (little-endian) order. Only
meaningful if DHCP is disabled.

0x1112 |ENetMask This device's static IP netmask. Only meaningful if DHCP is
disabled

0x1114 | EGateway This device's static [P gateway. Only meaningful if DHCP is
disabled

0x1116 | EPrimaryDNSServer This device's static IP primary DNS server to use. Only meaningful
if DHCP is disabled

0x1118 | ESecondaryDNSServer This device's static IP secondary DNS server to use. Only
meaningful if DHCP is disabled

0x1122 |EIsDHCPEnabled DHCP status. If DHCP is disabled, the control will use static IP
settings. 0==disabled, 1==enabled.

0x1125 |EHTTPPort HTTP port number

0x1126 |EMBIPPort Modbus IP port number

0x1127 |ERules 1==enable Modbus bridging

0x112b | EWirelessEnable If non-zero, wireless communications are enabled and the
wireless radio will be turned on, advertised for connections, etc.

0x1150 |ENTP1_Server NTP Server 1 (254 (0x7f words) character FQDN)

0x11cf |ENTP2_Server NTP Server 2 (254 character FQDN)

0x124e |ENTP3_Server NTP Server 3 (254 character FQDN)

0x12d3 | EenableEthernetModbusWrites Allow/Disallow Modbus writes over ethernet. When enabled, an

error will be returned if a user attempts to write modbus via TCP/
IP or via HTTP; 1==enable, 0==disable




Read-only Settings

Addr |Name Description Units | Scaling
0x2200 | Ehourmeter How long the control has ever been on h uint
0x2202 | EAhNetResettable10 Net Ah resettable Ah int*0.1
0x2204 |EAhNetTotal10 Net Ah total Ah int*0.1
0x2211 |Esw_Version Stored software version in high-byte-major
low-byte-minor format. This is used to
determine software upgrades at startup.
0x2213 | EvBatt_min Vbatt minimum log \Y float16
0x2214 | EvBatt_max Vbatt maximum log \ float16
0x2215 | EvArray_max Varray maximum log Vv float16
0x2216 |Etmr_eqcalendar Interval between auto eq cycles; 0==disable d uint
Net Counters
Addr |Name Description Units | Scaling
0x2250 | EBattNetAhResettable Net battery Ah counter resettable Ah int
0x2252 | EBattNetAhTotal Net battery Ah counter total Ah int
0x2254 | EChargeNetkWhResettable Net charge kWh counter resettable kWh uint
0x2256 | EChargeNetkWhTotal Net charge kWh counter total kWh uint
0x2258 | EChargeNetAhResettable Net charge Ah counter resettable Ah uint
0x225a |EChargeNetAhTotal Net charge Ah counter total Ah uint
0x225c |ELoadNetAhResettable Net load Ah counter resettable Ah uint
0x225e |ELoadNetAhTotal Net load Ah counter total Ah uint
Local Counters
Addr |Name Description Units | Scaling
0x2260 | EChargekWhResettable Local charge kWh counter resettable kWh uint
0x2262 | EChargekWhTotal Local charge kWh counter total kWh uint
0x2264 | EChargeAhResettable Local charge Ah counter resettable Ah uint
0x2266 |EChargeAhTotal Local charge Ah counter total Ah uint
0x2268 | EBatteryAhResettable Local battery Ah counter resettable Ah int
0x226a |EBatteryAhTotal Local battery Ah counter total Ah int
0x226¢ |ELoad0AhResettable Load Ah Counters Resettable Ah uint
0x226e |ELoad0AhTotal Load Ah Counters Total Ah uint
0x2270 | ELoad1AhResettable Load Ah Counters Resettable Ah uint




0x2272

ELoad1AhTotal

Load Ah Counters Total

Ah

uint

0x2274

ELoad2AhResettable

Load Ah Counters Resettable

Ah

uint

0x2276

ELoad2AhTotal

Load Ah Counters Total

Ah

uint

0x2278

ELoad3AhResettable

Load Ah Counters Resettable

Ah

uint

0x227a

ELoad3AhTotal

Load Ah Counters Total

Ah

uint

System Counters

Addr

Name

Description

Units

Scaling

0x227c

EAggregatedShuntsChargeAhDaily

Shunt-level (all configured external charge
shunts) charge amp-hours, as counted just for
today; updated approximately every hour;
useful for persisting data across reboots

Ah

float32

0x227e

EAggregatedShuntsChargeAhResettable10

Shunt-level (all configured external charge
shunts) charge amp-hours, "resettable”
version; updated approximately every hour;
useful for persisting data across reboots

Ah

uint*0.1

0x2280

EAggregatedShuntsChargeAhTotal10

Shunt-level (all configured external charge
shunts) charge amp-hours, "total" version;
updated approximately every hour; useful for
persisting data across reboots

Ah

uint*0.1

0x2282

EAggregatedShuntsChargekWhDaily

Shunt-level (all configured external charge
shunts) charge energy, as counted just for

today; updated approximately every hour;
useful for persisting data across reboots

kWh

float32

0x2284

EAggregatedShuntsChargekWhResettable10

Shunt-level (all configured external charge
shunts) charge energy, "resettable" version;
updated approximately every hour; useful for
persisting data across reboots

kWh

uint*0.1

0x2286

EAggregatedShuntsChargekWhTotal10

Shunt-level (all configured external charge
shunts) charge energy, "total" version; updated
approximately every hour; useful for persisting
data across reboots

kWh

uint*0.1

0x2288

EAggregatedShuntsBattAhDaily

Shunt-level (all configured external charge
shunts) battery (net) amp- hours, as counted
just for today; updated approximately every
hour; useful for persisting data across reboots

Ah

float32

0x228a

EAggregatedShuntsBattAhResettable10

Shunt-level (all configured external charge
shunts) battery (net) amp- hours, "resettable"
version; updated approximately every hour;
useful for persisting data across reboots

Ah

int*0.1

0x228c

EAggregatedShuntsBattAhTotal10

Shunt-level (all configured external charge
shunts) battery (net) amp- hours, "total"
version; updated approximately every hour;

Ah

int*0.1




useful for persisting data across reboots

0x228e

EAggregatedShuntsLoadAhDaily

Shunt-level (all configured external charge
shunts) load amp-hours, as counted just for
today; updated approximately every hour;
useful for persisting data across reboots

Ah

float32

0x2290

EAggregatedShuntsLoadAhResettable10

Shunt-level (all configured external charge
shunts) load amp-hours, "resettable" version;
updated approximately every hour; useful for
persisting data across reboots

Ah

uint*0.1

0x2292

EAggregatedShuntsLoadAhTotal10

Shunt-level (all configured external charge
shunts) load amp-hours, "total" version;
updated approximately every hour; useful for
persisting data across reboots

Ah

uint*0.1




Modbus Coils

Addr |Name Description

0x0000 | EQTRIG Manual equalize trigger; 1==start equalize, 0==stop equalize

0x0001 | LOADDISCONNECT Load Disconnect (refers to DC load, this shuts down inverting
from the battery); 1==disconnect, 0==reconnect

0x0002 | CHARGEDISCONNECT Charge disconnect; 1==stop charge, 0==restart charge

0x0014 | CLEAR_COUNTERS_RESETTABLE Resets all the resettable counters; 1==do action

0x0015 | CLEAR_COUNTERS_TOTAL Reset all the total counters; 1==do action

0x0016 |CLEAR_VBMINMAX Clear Vbatt min and max saved values; 1==do action

0x0017 | CLEAR_FAULTS Clear faults; 1==do action

0x0018 | CLEAR_ALARMS clear alarms; 1==do action

0x0020 |[EE_UPDATE Force EEPROM update (write cache flush); 1== do action

0x0021 |LVD_OVERRIDE Override low voltage disconnect; 1==do action

0x00ff |RESET Soft reboot. Resets the controller without power cycling; 1==do
action

0x1900 | WIRELESS_ENABLE Enable / disable the wireless module; 1==assert the

WIRELESS_ENABLE line, which powers up the wireless module
and takes it out of reset; 0==deassert the WIRELESS_ENABLE line,
(mostly) powering down the wireless module and ensuring it is
held in reset. See @ref MBCOIL_WIRELESS_FORCE_SEMAPHORE
for how the semaphore line interacts with powering up the
wireless module.




Examples

C Float32 Conversion to Float16

// Convert a float32 (IEEE754 Single precision binary32) to floatlé (IEEE754 half
precision binaryl6)

#include <stdint.h>

#include <math.h>

uintl6_t F32ConvertToFl6(float f32) {
uintlé_t 16 = 0;
uint32_t f32_u = *(uint32_t*)&f32;
unsigned sign = (f32_u & 0x80000000) >> 31;
(f32_u & 0x7£800000) >> 23;
unsigned fraction = (f32_u & Ox007Fffff) > 13;
if (exponent == OxFF) { // check for inf and NaN
if (fraction == 0) { f16 = (sign == 1) ? OxfcbO : Ox7c00; }
else { f16 = 0x7cO1; }
} else {
// verify the number if within range
if (C((int) exponent - 127) = 15) {
//overflow, if exponent values are too high, return inf
16 = (sign == 1) ? OxfcOO : 0x7c00; // neg and pos inf
} else if (((int) exponent - 127) = -14) {
//underflow
} else {
// normal numbers
f16 = (sign << 15) + ((unsigned)((int)exponent - 127) << 10) + (fraction);

unsigned exponent

}
return f16;



C Float16 Conversion to Float32

// Convert a floatlé (IEEE754 half-precision binaryl6) to float32 (IEEE754 Single
// precision binary32)

#include <stdint.h>

#include <math.h>

float Fl6ConvertToF32(uintl6_t f16) {
float 32 = 0;
unsigned sign = (f16 & 0x8000) >> 15; // extract out the sign
unsigned exponent = ((fl6 & 0x7C00) >> 10); // extract out the exponent
float fraction = (f16 & Ox03ff) / 1024.0; // extract out the fraction
if (exponent == 0x1f) {
if (fraction == 0) {
int positveInf = 0x7f800000;
int negativeInf = Oxf{800000;
return (sign == 0) ? *(float*)&positveInf : *(float*)&negativeInft;
} else { return 0.0 / 0.0; } // use 0.0 to generate NaN

¥
if (exponent == 0 ) { //check for 0 or subnormal
if (fraction == 0 ) { // if it is ©
if (sign == 1 ) { return -0.0; }
return 0.0; // use 0.0 to return a zero in float
} else {
32 = fraction * pow(2.0, -14.0);
if (sign == 1) { 32 *= -1.0; }
return f32;
}
¥

// the number is not a NaN or O or subnormal

32 = (fraction + 1.0) * pow(2.0, ((int)exponent - 15));
if (sign == 1) { 32 *= -1.0; }

return 32;



JavaScript Float16 conversion example

// Converts an integer read by modbus to floatlé (IEEE754 half-precision binaryl6)
// Modbus result is likely sign extended but we will ignore that

function ScaleFl6(passedval) {

var s = 0; // sign
var e = 0; // exponent
var currentVal = 0; // mantissa/result

currentVal = (passedVal & 0x03ff) / 1024.0; // 10 bit mantissa (normalized)
passedVal >>= 10;

e = (passedVal & 0x001f); // 5 bit exponent (stored w/ 15 offset)
passedVal >>= 5;

s = passedVal & 0x0001; // 1 bit sign

if (e == 0) { // zero or subnormal
if (currentVal == 0) { return(0) };
// subnormal (no leading 1.xxx)
currentVal *= Math.pow(2.0,-14);
if (s #* 0) { currentval *= -1.0; }

return (currentVal);

}
if (e == Ox1f) { // infinity or NaN
if (currentvVal == 0) {
if (s == 0) { return(Number.POSITIVE_INFINITY); } // +infinity
else { return (Number.NEGATIVE_INFINITY); } // -infinity
} else { return(Number.NaN); } // NaN
}

currentVal += 1.0; // add in leading 1
currentVal *= Math.pow(2.0,e-15);
if (s #* 0) currentVal *= -1.0;

return (currentVal);
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