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The FPM48 battery charger provides ultimate flexibility 
in charge control for a wide range of energy storage 
systems for commercial, military and aerospace 
applications. This module is also capable of operating 
in constant-voltage mode with programmable output 
voltage and current limit. The FPM48 is compliant to 
MIL-STD-461F/DO-160 emissions and susceptibility, MIL-
STD-810G vibration/shock, and designed to withstand 
MIL-STD-1275E voltage surge/spike requirements. No 
external filters and circuitry required.

The FPM48 has up to 10A charge capability and could 
be paralleled for higher power applications, providing 
a total charge current of n×10A. Battery voltage and 
charge current setpoints are user-controlled with 
a simple 0-2.5VDC linear external reference (DC or 
PWM), which allows for custom charge profiles on a 
wide range of battery technologies. Output current 
will automatically adjust and regulate output voltage 
once voltage setpoint is reached. Optional MPPT 
function with Blue Harmonics PVS Controller. Internal 
NTC allows for temperature feedback and automatic 
power limiting.

Absolute Maximum Ratings
IN+ TO PGND 80VDC
OUT+ TO PGND 48VDC
EXT VCC 12.8VDC
I-REF, V-REF, PV-REF 5.5VDC
Mounting Torque 6 in-lbs

Module Specifications
Input Voltage, Vi 8-72VDC
Output Voltage, Vo 2-45VDC (see Note 2)
Output Current 10A maximum 

(see Note 3)
Output Power 450W (see Note 3)
EXTVCC Power 1.5W @ 12VDC
Peak Efficiency 98%
Current Regulation ±1% 
Charge Current Set Point 0-10A (external 

0-2.5V reference)
Output Voltage Regulation ±1%
Switching Frequency 200kHz (±5kHz)
Protection Over-current with 

output foldback
Operating Temperature, Tb 
(baseplate)

-40°C to 70°C or 
NTC1/2=900Ω (±100Ω) 

Operating Temperature 
(ambient)

-40°C to 75°C

Storage Temperature -55°C to 125°C
MTBF (MIL-HDBK-217F) 1.4x106 HRS, Ground 

Benign, 40°C Tb

Features and Benefits
MIL-STD-461F and DO-160 compliance to conducted 
emissions and susceptibility
MIL-STD-810G Vibration and Shock
Wide input voltage range 8-72VDC (MIL-STD-1275E surge/
spike compliance)
FCC Class A (Conducted Emissions)
User-controlled voltage and current setpoints for flexible 
charge control
Ability to operate in constant-voltage mode (see Note 1) 
with user-programmable output voltage and current-limit
No external filter required
Reverse input protection
Battery in-rush current limiting (see Note 4)
Temperature feedback for user-controlled power limiting
Internal overload protection
One-wire interconnect for parallel operation
Optional MPPT control input (user-controlled or with 
external smart module) 
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OVERVIEW

Note 1 Minimum 150mA pre-load required and may vary based on 
Vi-Vo operating range.

Note 2 Converter operation in step-down mode only.  Input must 
be >2VDC above output voltage for guaranteed full output 
voltage and current range

Note 3 Subject to temperature-power derating

Note 4 Requires battery connection before EXTVCC is enabled
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TYPICAL APPLICATIONS

IN+

EXT
VCC

NTC1
NTC2

I-REF
V-REF

PV-REF
PAR
M/S

GND

OUT+

PGND PGND

FPM48
BATTERY CHARGER UNIT

12V
REGULATED

SUPPLY

DC POWER 
OR

PV SOURCE

ON/OFF
(OPTIONAL)

GPND

DAC/PWM
DAC/PWM
DAC/PWM

ADCµ C

+3.3V

LOADBATT

+3.3V

10K

IN+

EXT
VCC

NTC1
NTC2

I-REF
V-REF

PV-REF
PAR
M/S

GND

OUT+

PGND PGND

FPM48
BATTERY CHARGER UNIT

12V
REGULATED

SUPPLY

DC POWER 

PI-CONTROL

OVER-
TEMPERATURE

SHUTDOWN

TEMPERATURE
LIMIT

LOADBATT
V-REF

(FIXED)

+3.3V

10K

BATTERY CHARGING PROFILE WITH FIXED I-V SETPOINTS
(I-REF, V-REF = 2.5V)

MICROCONTROLLER-BASED BATTERY CHARGER OR ADJUSTABLE 
POWER SUPPLY WITH MPPT CONTROL (PV SOURCE)

SIMPLE CHARGER WITH FIXED EXTERNAL VOLTAGE AND CURRENT 
SETPOINTS.  TEMPERATURE FEEDBACK OPTION FOR AUTOMATIC 
POWER LIMITING OR OVER-TEMPERATURE SHUTDOWN

Pin Functions
NTC1/
NTC2

Internal 10K NTC (±5%).  Refer to R-T chart 
and use for device temperature monitor and 
over-temperature protection.  Recommended 
operating limit is 900Ω (±100Ω).

I-REF External current reference with 0-2.5VDC 
range (0-10ADC full scale).  Compatible with 
DC voltage or >5kHz PWM signal.  Internally 
clamped to 2.5VDC.  In parallel operation, 
leave pin floating for Slave modules.

V-REF External voltage reference with 0-2.5VDC 
range (0-45VDC full scale).  Compatible with 
DC voltage or >5kHz PWM signal.  Internally 
clamped to 2.5VDC.

PV-REF Optional MPPT control.  Connect to GND 
when not used.

EXT VCC External +12VDC power input.  Apply +12VDC 
(±5%), 150mA source.  If enable function is 
required, use appropriate switch circuit to 
connect/disconnect +12VDC source.

GND Control ground.  Connect to PGND.
M/S Master/Slave mode select.  Leave pin floating 

for single-module operation.  In parallel 
mode, float pin for Master and connect to 
GND for all Slave modules.

PAR In parallel mode, connect all PAR pins for 
each module together.  Leave pin floating 
for single-module operation.

PGND Power ground connections.  Internally tied 
to chassis.

IN+ Input power connection
OUT+ Output power connection

EXT VCC

OUTPUT
CURRENT

BATTERY
VOLTAGE

10A

45V

12V
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PARALLEL OPERATION UP TO N-MODULES WITH 10A MAXIMUM 
OUTPUT CURRENT PER MODULE

TYPICAL APPLICATIONS CONT’D
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The FPM48 may be used as a standalone battery charger or externally controlled with an external microcontroller 
for dynamic adjustments during charge operation.  I-REF, V-REF and PV-REF scales linearly (0-2.5V) with the 
corresponding specifications for output current (0-10A), output voltage (0-45V) and input voltage (0-72V) 
respectively.  In battery charging applications, it is required for EXTVCC to be disabled (<0.8VDC) when battery 
is connected to the output (OUT+).  [CAUTION:  Connecting a battery with the FPM48 enabled (EXTVCC=12V) 
may result in internal component degradation or failure]
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MECHANICAL DRAWINGS

PCB MOUNTING SPECIFICATIONS
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Customer PCB
4 X M3 x 0.5 mm4 X 0.134 [3.400]

Plated Thru Hole

7 X Plated
Thru Hole

DIMENSIONS: INCHES [MM]
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NTC R-T CURVE
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T R T R T R T R 
°C (ohms) °C (ohms) °C (ohms) °C (ohms) 
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