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1. FEmELRIM Basic Specifications

P % JBR Product Appearance

fii O\ L Y 5-32V DC
Input Voltage Range
RAHLLAR RS 12V/24V Alternator 9-32V DC
Operating Voltage of Alternator System
K BH BE LA T e e 10-32V DC
Operating Voltage of Solar System
e R N FLL 27A max
Maximum Input Current
BN HFEE 78 F LA 25A
Maximum Continuous Charging Current
T FNTIRIES 300W
Maximum Output Power
s FRLI <15 mA
No load Current Draw
BRI BN E>93% CREFERZEHD)
Typical Efficiency >93% when full load (Cord Damage Excluded)
] 78 Ly R A 12V STD, GEL, AGM, CAL, LiFePO4
Compatible Battery Type
i 78 L 4V for STD,GEL,AGM,CAL
Minimum O/P Battery Voltage QV for LiFePO4
A 70 L A 50-500Ah
Battery Capacity
TAERR -20~80°C
Working Temperature Range
R~F 151*121*44mm
Dimensions
HE 870g
Weights
B K S5 IP66

IP Rating
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2. 23K Product Installation

GREEN o
[FUSE]
YELLOW I
FUSE
— -+
—IpLUE 1

Standard Alternator—
Do Not Connect

Smart Alternator—
RED to Vehicle Ignition

.

BLACK

{FUSE}—

==== TEMP (SENSOR)

Alternator: it % 5o R R K BN TN, INERIEZR R BAL S S5 D3
Solid on indicates alternator access and flash indicates power output of alternator.

Solar: il H 7R KBHAE RS IR, N RRAE7S K BH RE FL RO 75 1 i o)
Solid on indicates solar panel access and flash indicates power output of solar panel.

Fault: f5iR3E747 .
light indicates operating fault.

MODE: Ki#% (2~4s) WEFEPr: 7o B IBSRAY, RN A AL, HAE R . /KAl
f2 BRI B, 1) ERIAIEITN STD.

Press and hold the button for 2 ~ 4 seconds to change different battery charging profile and
the corresponding LED will be solid on. The battery type is recorded by memory function
for use the next time. (Default: STD)
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4. RAINEE Product Functions

4.1 12V/24V KHEHLFRHEILEE 12V/24V Charging from Alternator

4.1.1 FFF =<K THE Threshold Voltage: Cut-in, Cut-out and Shut-down

Alternator fE M AR A LN, FHER A 2min, {15 2s, 2s I ] F kA I A\ o
H ) S R . RS T V_cut-out HUE(E, NIFEHEIBMEILETH, HET
V_cut-out, NIZks:7er., FRHIFEH, # Alternate HLJE{KT Shut_down [ THEME, N
BT IR

When alternator is applied as input source, the charger firstly charges for 2 minutes
then stops for 2 seconds to check actual voltage of input battery:

When the voltage < V_cut-out, the charger stops charging after 2-second check.
When the voltage > V_cut-out, the charger continues charging after 2-second check.
In the charging process, when alternate voltage < Shut_down, the charger stop
charging immediately.

Note:

V_cut-in: 78 AT 4578 FL A [ TR LS

Threshold Voltage when charger starts charging.
V_cut-out: 7t L as {5 L 78 HL T IR
Threshold Voltage when charger stops charging.
Shut_down: 7¢ A3 I 5 5 1B 78 R A T TR A

Threshold Voltage for charger to immediately stop charging.

Ignition:

PR B ERLE.

12V/24V Standard Alternator: Ignition input is floating.

BRER BN, ERAETEREN, HERILE KRS, A T LT AR
12V/24V Smart Alternator: Ignition input is connected to vehicle ignition terminal.
Charger starts charging when the engine turns on.

Input V_cut-in V_cut-out Shut_down
12V Standard Alternator 13.1V 12.8V 9.0V
24V Standard Alternator 26.2V 25.6V 20.0vV
12V Smart Alternator 12.0V 11.8V 9.0V
24V Smart Alternator 24.0V 23.6V 20.0V
Ignition
B AKA BN 10.0V

Minimum voltage of ignition input
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TR DU AR A I L s U R DS H B A B F R A D P R, SRR AT AR
Wy, BTG R B AR AR R S P e 5 SEBR A A7 7E I 22

Note: All voltages mentioned above are based on the voltage of charger inner
terminals. During load test, difference could be exist due to line drop.

4.1.2 RHEHTEME Alternator Over-voltage Lock

FEHLARAEFF CE R 12V Alternator A 38U UL TE Y 9-18V, %5 78 HL s A i 21
JERTF 18V, NI&#i8iE N 24V Alternator, B ERVEE] 18V LLR, FEHE#3451H
L 24V Alternator [ HLE s A/E TR TR, 25 ZEF{EH 12V Alternator 1k78 HL#% L
B, IFE S5 1k 70 o o 4 v P BT A
The charger is recognized that effective input voltage range of 12V alternator system
is 9-18V. When voltage is above 18V, the alternator system is regarded as 24V
alternator which means charger will work based on V_Cut-in of 24V alternator even if
the voltage goes back below 18V again. For working by 12V alternator system again,
please disconnect the charger first and then power it on.

4.2 KFHBEHEMAR 78 I B8 Charging from Solar Panels

4.2.1 FFF M<K TH#E Threshold Voltage: Cut-in, Cut-out and Shut-down

Input V_cut-in Shut_down
X B R FRLLRR AR T Al 12v 10.0V
Threshold Voltage (Solar Panels)
X B fE L AR i /)Nt D 15w
Minimum Output Power (Solar Panels)

X BH B FBARGA 2] V_cut-in, 78 AR T URIE ER B R KD, il B it 7e v,

T, AR B EICT Shut_down [THEE, W& EHH R % Alternator 7
Mo 5 B S RN, H5 5 Alternator i N\ i AN & 78 L2, IESLIERE 5
W, FFRWUUEEN Stand-By #3, 2545 5Smin J& BRI,
When solar panels output voltage reaches V_Cut-in, the charger starts to track
maximum power of solar panels. During this mppt charging, if solar panels voltage is
below the Shut_down threshold, the charger will retry or stop track and draw power
from alternator. When the solar panel output is too weak to charge and the alternator
input also can not reach the charging threshold, the charger will turn to Stand-by
mode if it fails to tracking 5 times. The charger will restart to track in the next 5
minutes.

4.2.2 XFHREIRSETHRE Solar Priority Function
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24 R FLRT K FH 8 FELVBAR A RE 6 19 2 78 FELAR A, 70 FEL AR AR R S B B A HL AR 1)
it D 2R Sk A I OR BH e F AR e L. 70 FRLES NI DL Se e R D 22 T N
200W.

When the alternator input and solar input both reaches the charging threshold, the
charger will be draw power from solar input prior. If the solar panel output watts
below 200W, the charger will be charging from alternator input.

4.3 HBhEMFEE Auxiliary Battery Charging

4.3.1 A[E2RE Bt 78 B B FE Maximum Charging Voltages of Different

Batteries Types

FEHA RN T 4 12V IR b A IR A b e i, R E T O 3 B,
Rl Bulk, Absorption and Float.
This charger is designed for charging 12V lead-acid or LiFePO4 (LFP) batteries with
3 stages charging process, including Bulk, Absorption and Float stages.

Charge type 3 stage
Charging Process

W

Current \;
1
: 1
: ®

Bulk Absorption Float
Battery type  STD GEL AGM CAL LiFePO4
(BMS)
Absorption 14.4v 14.1V 14.7v 15.3Vv 14.5vV
Voltage
Float 13.4Vv 13.5Vv 13.4V 13.6V 13.6V
Voltage

Absorption to  jifi F, Hi Jii<2.6A

Float stage  Absorption £, 7eHAHEA float B BER £, ik i E
3min FF AR E , A L SR T AR B FEL I SR R FE L 0.3V, U
HBEN Bulk BrBeEFr e .

The charger will turn to float stage if charging current below 2.6A in
absorption stage. After 3 minutes, if the battery voltage is below the
corresponding Float Voltage 0.3V, the charger will go back bulk
stage continue charging.

4.3.2 ZRH RN Indicators for Charging
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Definition of led:

Long flash: 1.0s off, 2.0s on, 1.0s off...
Short flash: 0.5s off, 0.5s on, 0.5s off...
Solid: Continuous on...

Alternator Solar Battery Type Fault _
(green) (green) (green) (red) Charging Stage
Short flash Solid Solid Bulk or Absorption
off
Long flash Solid Solid off Float
Solid Short flash Solid off Bulk or Absorption
Solid Long flash Solid oft Float

4.3.3 B LiFePO4 Battery Charging

B BMS /975 MBS : MR ALER N LiFePO4, ZH SRR 1min 34T
— IR IR R Y, A R T B B B e, sk Stand-By #E5, S5ERF T —iK
PG BB, WUl 3 B R TG 7

HERE: LiFePO4 #4A70°CLA N 78 HL A B 2% Fth i oA vl 4% 5

How to activate BMS-protected lithium battery?

When the battery type is LiFePO4, the charger will activate pulse charge program every one
minute. And if activating successfully, the charger continues to charging. It will be turned to
Stand-by mode if the battery is open-circuit or short-circuit.

Note: Charging LiFePO4 Battery below 0°C may cause unpredictable damage of battery.

4.3.4 SRR IR BEXME Battery Temperature Compensation

A1 S PR R S FH SRS I A 78 AL B RO TRLIE D9 17 I b vl AT, T 78 R X B R L Tt
ZRAR IR, T8 HL AR N B e 78 L R IS AT R B AN . AMEROARIE R TR TS
HE+18mV/°Co iy, FERABESIRTRREHEEE, QRN RS2 TR
FEHL A

External temperature sensor is applied for detecting the temperature of auxiliary
battery. To achieve long life-span of auxiliary battery when charging at a high or low
ambient temperature, the charger compensates the maximum charging voltage. The
standard compensation is based on the maximum charging voltage under room
temperature +18mV/°C. At high ambient temperature, the maximum charging
voltage will be lower.

4.3.5 B Current Derating
70 HLAR AL T 5 R B P2 W e A R BB T Re 2R S B R PR SRR, ALk, 78

HLES AT DL AR AP BE R 2 ik 80°C. 7 il Y vy Th 45 FE L T2 iy oK 7 L85 D v i FEL
8
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BRI, 7 it B R Ay 78 PRSI D) R A AR AR B2, 24T & T 100°CH , 78 R FRIR
B —AY4, (K T-80°CH KA L —H4.

The charger is designed for a variety of installation environments, including chassis
rail, engine cabin, driver cabin and etc. The charger uses advanced technology so
that the product can work at the shaking, wet, dusty and muddy environment. The
charger is as thin as 43mm and it can work up to 80°C, so it can be installed in the
engine cabin.

When the charge works at a high ambient temperature, the derating logic is base on
the value of inner power devices temperature. When the power device temperature
> 100°C, charging current is derating to a lower rate and when the temperature <
80°C, it will be back to the previous charging rate.

P s 5 AN Hiss: 25A/20A/15A/10A/0TP

There are 5 current rates for derating: 25A/20A/15A/10A/OTP

BT N F R BT, AS[E) I i AR U A— 8 AR L AR S
RE R ZRSMAR, FEE—HERET, AR LTRSS RS
FEZE 5t o
The charger has a wide input voltage range. Differences of convert efficiency will
lead a discrepancy charging current even at same working temperature.

5. 547 & %8 Protections

5.1 By %y g 747 Over-voltage Protection

7= E N Alternator H >33V, B Solar H1E>33V, B4 L E>16V, 7= 5t
NI AR, fault T4 58
VERD: EEION. Hd. ignition BT 35V, PE S AT BE 2 R AR K A MERHRIR

When input voltage (Alternator or Solar) >33V or output voltage >16V, over-voltage
protection is activated and indicated by Fault Light.

Note: When input or output or ignition voltages >35V, it could be cause permanent
damage to charger.

5.2 REAFREP Reverse Protection

PA i N ORI R, e R, O AR SR AT RE AL B N
B e AN ERER T S . N S b NI XL Alternator AT Solar,
P AT B RS, (HR IS DL Ak, AR AR,

Reverse protection included below conditions: Input Reverse plus Output Reverse.
Input Normal plus Output Reverse. Input Reverse plus Output Normal.




Note: Input types include alternator and solar. In some cases, reverse fault would not
be indicated.
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5.3 TEARP Over-temperature Protection
YIBEIR L =T 80~100°CH, 7= St il e, BRI BE AU T i AR

O TWANCEVEY =R

When the ambient temperature rises up to 80~100°C, over-temperature fault is
indicated.

5.4 4B~ Fault Indication

P IR ER fault $8754T A1 Alternator. Solar. Battery type $87~ 4T 21L& 528 .

Faults are indicated by alternator, solar, battery type and fault LED.

Definition of led:

Quick flash: 1.8s off, 0.2s on, 1.8s off...

Battery
Alternator |  Solar Type Fault
(green) (green) (green) (red) Trouble Solution
Low voltage
Quick Quick detected at Check alternator
flash off flash off Alternator input input voltage
Low voltage
Quick Quick detected at Check Solar
off flash flash off Solar input Input voltage
Low voltage detect Check voltage
Quick Quick Quick at Alternator and of both alternator
flash flash flash off Solar input and solar input
High voltage
Quick Quick detected at Check alternator
flash off off flash Alternator input input voltage
High voltage
Quick Quick detected at Check solar
Off flash off flash Solar input input voltage
High voltage
Quick Quick detected at Check auxiliary
off off flash flash Output battery voltage
Let the unit cool
down for some
Quick time or get
Off Off Off flash Over temperature better ventilation

10
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