PART NUMBER:
51-155 — Round SoC Display

Feature

FEATURE HIGHLIGHTS

Display Description

EXTERNAL
ACCESSORIES

The Advanced Series BMS supports an optional SoC
(state-of-charge) gauge, designed to display
battery capacity as well as other valuable parameters.
Battery state-of-charge is calculated by a coulomb
counter based on an internal, high sensitivity hall-effect
sensor in the Advanced Series BMS. SoC data can be
observed on the LCD display which can show 2
data fields independently. Pressing the left button
scrolls through the available data fields on the upper
line, while pressing the right button scrolls through the
available data points on the lower line.

The SoC gauge data will only be correct if the
configuration parameters are set correctly which are
pre-set initially by Lithionics Battery® but are user
adjustable with supporting hardware. The meter will be
most accurate if the battery is fully charged on a regular
(weekly) basis. Partial charging and/or cycling may
cause the SoC meter reading to drift over time and
become less accurate.

The SoC display is not waterproof and is designed to

be installed in an area that does not receive direct
sunlight, moisture, or debris.

DIMENSIONS

Graphical Fuel Guage E ...... F Digital Empty-to-Full Representation of Battery State-of-Charge 225 X 225 X 220

State-of-Charge Percentage 95% BAT Percentage Available Until Reserve Cutoff is Reached Measured in inCheS

Amperage 117.4A Net Current Draw in Amps. + Sign Indicates Charging Current

Wattage 1550w Net Current Draw in Watts. + Sign Indicates Charging Current

Voltage 13.2V Battery Voltage Reading

Temperature 82F t1 Temperature Data from Battery Module Sensors

Amp Hour Capacity 342Ah Remaining Amp Hour Capacity

Watt Hour Capacity 4514Wh Remaining Watt Hour Capacity 02225

Remaining Time D 2.9h Remaining Time at Current Load Until Battery is Depleted (D) or I'
Charged (C) in Days (d) or Hours (h) r e

Status Code (State-of-Health) ROO0000 Current System Status or Fault Code

Amp Hour Meter (State-of-  T0001234 Total Number of Amp Hours Used from Battery since Manufactured *

Health) (used to assist in tracking remaining battery life.)

Includes 24’ M12 A-Code 8-pin Male to RJ45 Cable to BMS

1.54

| ——#8-32 x.66" Bolts
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LITHIONICS BATTERY.

PART NUMBER: EXTERNAL
51-160 — lon Gage ACCESSORIES

@IGAGE

The Advanced and Compact 200 Series BMS supports
an optional SoC (state-of-charge) gauge, designed to
display battery capacity as well as other valuable
parameters.  Battery state-of-charge is calculated by
an internal, high sensitivity hall-effect sensor. SoC data
can be observed on the LCD display which can show 2
data fields independently.

The meter will be most accurate if the battery is fully
charged on a regular (weekly) basis. Partial charging

Voltage Cutter!l  Bat |

B4V 0.0A and/or cycling may cause the SoC meter reading to
sﬁ e drift over time and become less accurate.
ITEM DESCRIPTION
; Wﬂmuc‘gﬁw The SoC display is not waterproof and is designed to
3 LCD SCREEN be installed in an area that does not receive direct
4 NAVIGATION BUTTONS sunlight, moisture, or debris.

FEATURE HIGHLIGHTS DIMENSIONS

Feature Display Description

Graphical Fuel Guage Elllll. F Digital Empty-to-Full Representation of Battery State-of-Charge
State-of-Charge Percentage 95% BAT Percentage Available Until Reserve Cutoff is Reached
Amperage 117.4A Net Current Draw in Amps. + Sign Indicates Charging Current
Wattage 1550W Net Current Draw in Watts. + Sign Indicates Charging Current
Voltage 13.2V Battery Voltage Reading
Temperature 82F t1 Temperature Data from Battery Module Sensors 2.72
Amp Hour Capacity 342Ah Remaining Amp Hour Capacity
Watt Hour Capacity 4514Wh Remaining Watt Hour Capacity
——————~
Remaining Time D 2.5h Remaining Time at Current Load Until Battery is Depleted (D) or —
Charged (C) in Days (d) or Hours (h) D
Status Code (State-of-Health) ROO0000 Current System Status or Fault Code
Amp Hour Meter (State-of-  T0001234 Total Number of Amp Hours Used from Battery since Manufactured 83.40
Health) (used to assist in tracking remaining battery life.) [85 45]
Part Number  Description 1(;; el:))lA' =
5.521.288 Universal Harness, 24ft Length, For External BMS Version 8 or Legacy J
GTX12V315A-E2107-CS200 Models
75.523.288 Dual M12 Harness, 24ft Length, For GTX GTX12V320A-E2107-CS200-UL or
GTX12V315A-E2107-CS200 (M12) Models i J Q
pr———




LITHIONICS BATTERY. Li ;

PART NUMBER: EXTERNAL
76-DIN2P-02 — 2 Port Combiner Box ACCESSORIES

SPECIFICATIONS

The combiner box current rating is 400 amps
continuous. However, the maximum current
rating may be limited by the battery modules
used and/or the Battery Management System
rating. Please confirm the system-level
maximum charge and discharge current
capabilities with Lithionics Battery®.

Lithionics Battery® recommends securing the
battery connectors in place to the combiner
box with cable ties after installation to prevent
connectors from backing out.

Note: Jumper DIN connector required for
unused ports.

DIMENSIONS

Battery Module

10.48 X 4.38 X 4.92
Measured in inches

Combiner

10.48

anilino

2-Port Combiner Box: 8lbs



LITHIONICS BATTERY: Li ;

PART NUMBER: EXTERNAL
76-DIN4P-02 — 4 Port Combiner Box ACCESSORIES

SPECIFICATIONS

The combiner box current rating is 400 amps
continuous. However, the maximum current
rating may be limited by the battery modules
used and/or the Battery Management System
rating. Please confirm the system-level
maximum charge and discharge current
capabilities with Lithionics Battery®.

Lithionics Battery® recommends securing the
battery connectors in place to the combiner
box with cable ties after installation to prevent
connectors from backing out.

Note: Jumper DIN connector required for
unused ports.

DIMENSIONS

14.37 X 4.38 X 4.92
Measured in inches

14.37

BMS

4.38

4-Port Combiner Box: 13Ibs
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PART NUMBER: EXTERNAL
76-DIN6P-02 — 6 Port Combiner Box ACCESSORIES

SPECIFICATIONS

The combiner box current rating is 400 amps

continuous. However, the maximum current
¢ rating may be limited by the battery modules
used and/or the Battery Management System
rating. Please confirm the system-level
maximum charge and discharge current
capabilities with Lithionics Battery®.

Lithionics Battery® recommends securing the
battery connectors in place to the combiner
box with cable ties after installation to prevent
connectors from backing out.

Note: Jumper DIN connector required for
unused ports.

DIMENSIONS

18.35 X 4.38 X 4.92

Measured in inches

[ =)

T = 3

18.125

18.348

6-Port Combiner Box: 17lbs



LITHIONICS BATTERY. Ll y

PART NUMBER: EXTERNAL
75-H1FCR Ampseal 8 Harness Kit ACCESSORIES

Remote Reset |

Feature Description

FCC Alternator Field Control Circuit

Remote Reset Switch Remote Momentary Power Switch

CANBus Limited CANBus RV-C Telemetry ;
ABOUT AMPSEAL 8

The mating Ampseal 8 connector kit is designed for use with the
Standard series NeverDie® Battery Management System (BMS). The
8 pin Ampseal connector is located on the side of external BMS models
(for internal BMS models, this is located on the lid on most batteries),
and is used to access the BMS’s ported features. This allows
implementation of the combination of BMS functions listed above.
Mating cable extensions are optional and available separately per the
part numbers listed below.

Optional Mating Extensions:

Part Number Model Description
75-149-180 FCC Extension Dual Weatherpack Connector to Bare Wires, 15ft Length
75-122-180 Remote Reset Extension Dual Weatherpack Connector to Remote Momentary Reset Switch, 15ft Length

Note: Contact factory regarding mating connections for CANBus feature.



LITHIONICS BATTERY: Li s

®
PART NUMBER: EXTERNAL
75-H2FAECSBR Ampseal 23 5V-UART Version ACCESSORIES
Serial 3.5 mm |
Field Control Circuit (FCC) ——.
CANbus |
Automatic Generator Start/Restart (AGSR)
Feature Description
FCC Alternator Field Control Circuit
AGSR Automatic Generator Start/Restart Circuit
Remote LED Switch Remote Momentary llluminated Power Switch
CANBus CANBus RV-C Telemetry
Serial UART Serial UART Telemetry
AC Sense External +12V Power Input for BMS Electronics |
ABOUT AMPSEAL 23

The mating Ampseal 23 connector kit is designed for use with the
Advanced series NeverDie® Battery Management System (BMS). The
23 pin Ampseal connector is located on the side of external BMS
models (for internal BMS models, this is located on the lid on most
batteries), and is used to access the BMS’s ported features. This allows
implementation of the combination of BMS functions listed above.
Mating cable extensions are optional and available separately per the
part numbers listed below.

Optional Mating Extensions:

Part Number Model Description

75-149-180 FCC Extension Dual Weatherpack Connector to Bare Wires, 15ft Length

75-159-180 AGS Extension Dual Weatherpack Connector to Bare Wires, 15ft Length

75-200B-180 Remote LED Reset Extension M8 4-Pin Connector to Remote Momentary llluminated Reset Switch, 15ft Length
75-185-K USB Serial UART Cable 3.5mm to USB Serial UART Adapter Cable Kit

Note: Contact factory regarding mating connections for CANBus & AC Sense features.



LITHIONICS BATTERY. Li s

PART NUMBER: EXTERNAL
75-H2FAECSR Ampseal 23 Consumer Version ACCESSORIES

Serial 3.5 mm

Field Control Circuit (FCC) ‘

CANbus

Automatic Generator Start/Restart (AGSR) ‘

Remote Reset }7 - “

AC Sense

\

Feature Description

FCC Alternator Field Control Circuit

AGSR Automatic Generator Start/Restart Circuit
Remote Reset Switch Remote Momentary Power Switch

CANBus CANBus RV-C Telemetry

Serial UART Serial UART Telemetry

AC Sense External +12V Power Input for BMS Electronics

ABOUT AMPSEAL 23

The mating Ampseal 23 connector kit is designed for use with the
Advanced series NeverDie® Battery Management System (BMS). The
23 pin Ampseal connector is located on the side of external BMS
models (for internal BMS models, this is located on the lid on most
batteries), and is used to access the BMS’s ported features. This allows
implementation of the combination of BMS functions listed above.
Mating cable extensions are optional and available separately per the
part numbers listed below.

Optional Mating Extensions:

Part Number  Model Description

75-149-180 FCC Extension Dual Weatherpack Connector to Bare Wires, 15ft Length

75-159-180 AGS Extension Dual Weatherpack Connector to Bare Wires, 15ft Length

75-122-180 Remote Reset Extension Dual Weatherpack Connector to Remote Momentary Reset Switch, 15ft Length
75-185-K USB Serial UART Cable 3.5mm to USB Serial UART Adapter Cable Kit

Note: Contact factory regarding mating connections for CANBus & AC Sense features.



LITHIONICS BATTERY.

PART NUMBER: EXTERNAL
75-H2FAC1BR Ampseal 23 Marine Version ACCESSORIES

Field Control Circuit (FCC)

CANbus

Automatic Generator Start/Restart (AGSR) ‘

Lighted Remote Reset %

Feature Description

FCC Alternator Field Control Circuit

AGSR Automatic Generator Start/Restart Circuit

Remote LED Switch Remote Momentary Illuminated Power Switch

CANBus CANBus RV-C Telemetry, Marine Ancor Connector
ABOUT AMPSEAL 23

The mating Ampseal 23 connector kit is designed for use with the
Advanced series NeverDie® Battery Management System (BMS). The
23 pin Ampseal connector is located on the side of external BMS
models (for internal BMS models, this is located on the lid on most
batteries), and is used to access the BMS’s ported features. This allows
implementation of the combination of BMS functions listed above.
Mating cable extensions are optional and available separately per the
part numbers listed below.

Optional Mating Extensions:

Part Number Model Description
75-149-180 FCC Extension Dual Weatherpack Connector to Bare Wires, 15ft Length
75-159-180 AGS Extension Dual Weatherpack Connector to Bare Wires, 15ft Length

75-200B-180 Remote LED Reset Extension M8 4-Pin Connector to Remote Momentary Illuminated Reset Switch, 15ft Length
Note: Contact factory regarding mating connections for CANBus feature.



LITHIONICS BATTERY:

PART NUMBER: EXTERNAL
75-H2CMBR Ampseal 23 RS232-DB9 Version ACCESSORIES

Serial R$232 — Female M12 — A-code
RS232 ™~

Lighted Remote Reset

Feature Description

Remote LED Switch Remote Momentary llluminated Power Switch

CANBus CANBus RV-C Telemetry

Serial RS232 Serial RS232 Telemetry .
ABOUT AMPSEAL 23

The mating Ampseal 23 connector kit is designed for use with the
Advanced series NeverDie® Battery Management System (BMS). The
23 pin Ampseal connector is located on the side of external BMS
models (for internal BMS models, this is located on the lid on most
batteries), and is used to access the BMS’s ported features. This allows
implementation of the combination of BMS functions listed above.
Mating cable extensions are optional and available separately per the
part numbers listed below.

Optional Mating Extensions:

Part Number  Model Description

75-200B-180 Remote LED Reset Extension M8 4-Pin Connector to Remote Momentary llluminated Reset Switch, 15ft Length
75-151-K USB Serial RS232 Cable M12 A-code 3pin to USB Serial Adapter Cable Kit

Note: Contact factory regarding mating connections for CANBus feature.
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LITHIUM-ION IRON PHOSPHATE BATTERY SYSTEMS

Automatic Combiner Relay Controller (ACR) Applications Overview

An Automatic Combiner Relay (ACR) is often used in vehicle applications such as RVs, Work Trucks, Marine vessels,
etc. to allow charging separate Chassis and House batteries from common charge sources such as an engine
alternator, inverter/charger, solar. In a typical vehicle the chassis battery is reserved for engine starting, while the
house battery is used for “hotel” (or house loads) or work-related loads. Normally, when the engine is running, the
chassis battery is charging, but when the vehicle is stationary and connected to the power grid, the house battery is
charging. Our intelligent ACR allows customers to take advantage of all situations to keep both batteries charged,
while keeping them separate when charging is not available or not desirable.

Lithium batteries have an advantage of absorbing as much charge current as possible during the bulk charge stage,
which could overheat and potentially damage stock engine alternators, so our intelligent ACR reduces the duty cycle
and allows cooling periods. At the same time, a lithium battery requires charge termination when fully charged, so
our ACR keeps it disconnected after the charge cycle is completed.

In addition, the Lithionics Battery® ACR provides solutions for less common use cases where 2" alternator is installed
to charge the house battery, but its internal regulator is not designed for fine charge control of lithium batteries, as
well as cases where a 3™ party battery disconnect (ex. Mastervolt Charge Mate Pro 40) is used to current-limit the
alternator, but needs an intelligent additional control to terminate the charge of a lithium battery.

Below is a functional diagram showing the typical components of a system where ACR is used to bridge Chassis and
House batteries.

» IGNITION KEY  Lithionics Battery ACR Diagram

"BOOST"
DASH BUTTO)

HOUSE BATTERY CHASSIS BATTERY

Confidentiality Notice: "The information contained in this message may be privileged, confidential, and protected from disclosure. If you are
not the intended recipient, or an employee, or agent responsible for delivering this message to the intended recipient, you are hereby
notified that any dissemination, distribution, or copying of this communication is strictly prohibited. If you have received this communication
in error, please notify us immediately by replying to the message and deleting from your computer.

'.\I'!egll'_llig RV BUMPER TO BUMPER RV, COACH & CHASSIS
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ACR Logic Table

ACR logic table below lists all possible functional states and entry/exit conditions for each state.

State ACR Contactor

ACR STATE LED State Enter conditions Exit conditions Notes
code State
STAND_BY 0 |Short Blink[none, default state OPEN evaluate all inputs all states exit into STAND_BY state
(Warm_Up Timer > 30s) OR
WARMING_UP 1 Slow Blink |Ignition change OFF -> ON OPEN
Ignition = OFF
(Ignition = ON) AND (Ignition = OFF) OR
(Chassis > 13.2) AND (Chassis < 12.0)@30s OR Chassis conditions are disabled when SCHASSIS=0 is set
(House < 13.4V) (House > 14.5V) OR immediate disconnect if voltage reaches maximum allowed
HOUSE_CHARGING 2 Solid On CLOSED
(House > 14.2V)@30min OR allowing for 30 min absorption stage if voltage stays good
(Genrun = ON) OR generator inhibits alternator to prevent fighting of charge sources
Charging Timer > 60min
(Ignition = OFF) AND (Ignition = ON) OR Chassis function can be disabled in systems with 2nd alternator

charging House and ACR controls the alternator via small relay

CHASSIY CHARGING: & SolidiCn (Chassis < 12.4V) AND i (Chassis < 12.0)@30s OR Chassis conditions are disabled when SCHASSIS=0 is set
(House > 13.4V) Charging Timer > 60min

(Charging Timer > 75min) OR 15 min resting period to cool off the alternator and settle down

RESTING 4 | slow Blink Charging Timer > 60m OPEN battery voltages, then repeat charge cycle as needed
Ignition change

BEGSTING 5 | solidon | Dash_Button change OFF > ON CTEED (Dash_Button Timer > 2min) OR If button is pressed shortly, then merge for 2 minutes. If button is

- (Dash_Button = ON) AND (Timer > 15min) held down, then allow up to 15 min of merge time

(Genrun = OFF) OR

GEN_RUNNING 6 Slow Blink Genrun = ON OPEN

BOOSTING state triggered BOOSTING state disables GEN_RUNNING state

(ACR_State = CLOSED) AND
FAULT 7  |Rapid Blink OPEN Ignition change
ABS(Chassis - House) > 0.5V@5s

Possible contactor failure or loose lug when voltage across closed
contactor is >0.5V

ACR Wiring Diagram — Case #1 Classic Chassis-House Bridge

USE CASE #1 - CLASSIC CHASSIS-HOUSE BRIDGE
CHASSIS ALTERNATOR
MINUS PLUS
CONTACTOR
il e it
2 E | !
DASH BOOST
IGNITION
c1 o2 o oL2
GenRun12V
1L L OPTIONAL CONTROLS
/77
GND_CHASSIS LITHIONICS ACR
Molex Mini-Fit Jr 8pos

'.\I'!esé"l'_'liR Rv BUMPER TO BUMPER RV, COACH & CHASSIS
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ACR Wiring Diagram — Case #2 Secondary Alternator Control

NOTE: Alternator is enabled by connecting its “L” a.k.a. Activation terminal to battery voltage and disabled by
disconnecting from battery voltage.

USE CASE #2 - 2ND ALTERNATOR CONTROL
2ND ALTERNATOR
PLUS
L-Activation CUBE RELAY
HOUSE BATT
30 87 POS III. NEG
I L\l
IGNITION 86 85
OWIRE B
- - NT") Q‘T ) KDTI\ 00
L7177
GND_CHASSIS LITHIONICS ACR
Molex Mini-Fit Jr 8pos

ACR Wiring Diagram — Case #3 Charge Mate Pro 40 Control

NOTE: Charge Mate is disabled by grounding its Switch terminal and enabled by floating the same terminal

USE CASE #3 - CHARGE MATE 4@A CONTROL

CHASSIS ALTERNATOR CHARGE MATE PRO 40

HOUSE BATT
MINUS PLUS ci c2 Pos | JRES
GND SWITCH
I
Lel
87A 87
IGNITION1 .66 85 1
OWIRE
CUBE RELAY
— | NTn QT o) -oTr\ 0|
/77

GND_CHASSIS LITHIONICS ACR

Molex Mini-Fit Jr 8pos

'%éséﬁﬁ Rv BUMPER TO BUMPER RV, COACH & CHASSIS

CUSTOM COACH & MARINE ELKHART, IN 866-895-4556
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ACR Kits and wiring harnesses options with and without contactor

8 ! 7 I 6 L 5 ¥ 4 1 3 !
PARTS LIST ‘ REVISION HISTORY
ITEM|QTY| PART NUMBER | DESCRIPTION DOR | VENDOR PART NUMBER REV | DESCRIPTION DATE _ APPROVED
0-273KIT ACR CONTROL MODULE LITHIONICS BATTERY _50-273-KIT A INITIAL RELEASE | 7/14/2021 =
148 GV121BAX 12V 200A NL CONTACTOR GIGAVAC GV121BAX
D) 73-PREMIUM_|ACR HARNESS PREMIUM LITHIONICS BATTERY _75-273-PREMIUM b
1 MINI-FIT FEMALE CRIMP TERMINAL, Sn OVER Ni, 18-24 AWG [MOLEX 39000207
5[12.4]
| D L
=/ )
3)
!
4
< = 125[3.2)
STRIP LENGTH
c c
72N
2)
CRIMP DETAIL
e
@&®
L7 N 1%
© M )
1 o Dol e I
LN
= -
PINOUT DIAGRAM NOTES: Lithionics Battery
POSITION] COLOR | _FUNCTION
1 |[YELLOW| IGNITION 1. CRIMP TERMINALS ON RED AND BLACK CONTACTOR COIL WIRES AND INSERT INTO ——
2 BLUE CHASSIS OPEN CONNECTOR POSITIONS (7) AND (8) AS INDICATED ON PINOUT DIAGRAM ACR KIT ASSEMBLY PREMIUM
3 [ WHITE HOUSE e
A4 [PURPLE[ DASHBUTTON BMS ELECTRONICS - Li3 A
5 | BLACK | GROUND
6 | GREEN | GENRUN p— o =
g e e 50-273-KIT-PREMIUM _ A
8 | BLACK ColL -
T 7 T G T 5 i 7 T 3
8 I 7 L 6 | 5 4 I 3
PARTS LIST REVISION HISTORY
ITEM|QTY| PART NUMBER DESCRIPTION VENDOR VENDOR PART NUMBER REV | DESCRIPTION DATE _ APPROVED
1 | 1 |75-273-STANDARD |ACR HARNESS STANDARD LITHIONICS BATTERY _75-273-STANDARD A | INITIALRELEASE |7/1412021  JP
2 |1 [50-273KIT |ACR CONTROL MODULE [LITHIONICS BATTERY [50-273-KIT
0|
c c
-+ k-
8|
_ -
PINOUT DIAGRAM NOTES: Lithionics Battery
[POSITION] COLOR | FUNCTION
1 |YELLOW| IGNITION 1. INSERT CONNECTOR INTO ACR CONTROL MODULE AS SHOWN cenon
2 SIOE [ ChAssis ACR KIT ASSEMBLY STANDARD
WHITE HOUSE ey P
Al 4 PURPLE | DASH BUTTON » BMS ELECTRONICS - Li3
BLACK | GROUND
GREEN | GENRUN =
— S 50-273-KIT-STANDARD [~ A
BACK oL S Joomarowns | wectror
T 5 T 5 L3 7 T 3 T
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Internal Cold-Weather Heating Kit

Heater Setup:

e Proprietary heating kit is installed internally to the Lithium Battery module.
e A solid-state thermostat device controls the heaters on at 35F and off at 40F.
e The heating kit requires 12V DC (24V option available) to power the heating element.

Separate cable leads are provided on the battery module for the heating kit to allow you to connect battery power or
a supplemental 12V DC power source (e.g. 12V chassis/alternator power, AC-DC converter from shore power, DC-DC
converter from higher battery voltage). Please contact Lithionics Battery® for recommendations on wiring and
powering the heater kit.

Heater Performance:

e Max heater consumption is 80W.

e Typical duty cycle to maintain the lithium core between 35-40F is approximately 55W at subfreezing
temperatures- which is much more efficient than an external heating element. Additional note: This assumes
the battery is sitting unused and idle. Any additional charge or discharge loads will cause the battery to self-
heat and the required duty cycle of the internal heaters would become less.

Available on the Following Models:

GTR Models GT 12V Models GT 24V Models GT 48V & 51V Models
GTR12V150A-30H-Module GT12V150A-G31EXT-Module | GT24V75A-G31EXT-Module GT48/51V75A-GC2E-Module
GTR12V300A-5D-Module GT12V300A-GC2E-Module GT24V150A-GC2E-Module GT48/51V150A-8DR-Module
GTR12V450A-F39-Module GT12V450A-8DR-Module GT24V300A-8DR-Module GT48/51V150A-F24-Module
GTR12V600A-F39-Module GT12V525A-8DR-Module GT24V300A-F24-Module

GT12V600A-8DR-Module
GT12V600A-F24-Module

(Not available on internal BMS models- only battery modules requiring an external BMS)

Note: Contact Lithionics Battery® for availability on other models or custom solutions.




