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OVER VIEW OF BATTERY MANAGEMENT
USING MODULAR DCDC CONVERTER

DC-DC bidirectional converter generates 12 V from Outputs of 4- DC-DC bidirectional converter
Li ion battery cell with 3.2V | are connected in series to form 48 \/ bus
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Converter operates in below two modes:
¢ Charge Mode: Charges the battery in CV/CC mode 2.4 to 3.6V.
« Discharge Mode: Converter discharges or converter cell voltage to 12V, 5A

= Cell 1---4
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CONVERTER ON SLAVE BOARD
INTERLEAVED DCDC CONVERTER
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»  Two Half bridges are operated in 180° phase shift

»  Currentripple frequency 2x of PWM frequency resulting in low voltage ripple
Continuous conduction mode

*  Used continuous conduction mode for optimized overall design by selecting ripple ~30%
Asymmetric switch for top side and bottom side

«  Since voltage ratio is higher (16V/2.6V), expected duty is higher which results into higher current in bottom switch during boost operation
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CELL BALANCING DURING CHARGING MODE
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V

Unit - mAh
\oc1 2.4 0.10 10
\/oc2 28 0.24 10
\oc3 3.2 038 10
\Vock 36 052 10

DClink voltage = 48V
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CRITICAL WURTH & INFINEON MAKE PARTS ON SLAVE BOARD
-

Integrated current rail with typical 220p()
very small form factor, 8x8mm
* Highly accurate, scalable, DC & AC current sensing
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= | IQEOO8NO3LM5SC (Low Side FETs) |l BSZ0O18N04LS6 (ngh Side FETs)
IQDH29NE2LM5CGSC 30V, 0.85maq, OptiMOS™ 5 40V, 1.8maq, OptiMOS™ 6
* Drain down package

. - * Source down package L o "
25V, 0.26maq, OptiMOS™ 5 . 5308 3X3mm, packages * 120V high side and low side EiceDRIVER

* Source down package 0 Sl DB PR EE » Strong 5 A high side / 6 A low side sink

* Center gate pin Source Down + Drain Down to current
+ SS08 5X6mm, packages * Small 3 mm x 3 mm SON package

2EDL8124G3C to drive interleaved half bridge

* Increase power density = Reduces EMI Emissions
= Optimize switching loops Effective Thermal handling
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SLAVE BOARD EFFICIENCY IN DICHARGE MODE

Efficiency in discharge (Boost mode)
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Discharge/Boost Mode
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5 Input overvoltage protection 3.65V




SLAVE BOARD EFFICIENCY IN DICHARGE MODE

Efficiency in charging/Buck mode
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PARTS FROM WURTH (SLAVE BOARD)
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LAYOUT - SLAVE BOARD
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CRITICAL WURTH & INFINEON MAKE PARTS ON MASTER BOARD

[\Nunhpaﬁs]

TLE4971
Infineon

Integrated current rail with typical 220pQ
very small form factor, 8x8mm
* Highly accurate, scalable, DC & AC current sensing N
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LAYOUT — MASTER BOARD
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PARTS FROM WURTH (MASTER BOARD)
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TEST SETUP BLOCK DIAGRAM
CISPR 22 Class A

N Power Flow Direction
Power Flow Direction —
230Vac Mains S Lambda 48Vdc =1 |y 240OW Resistive —
Supply — Power Supply Load s
Receiver > PC Receiver » PC
CE Test Setup - During charging mode CE Test Setup - During discharging mode
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CE TEST SETUP

Charging Mode Discharging Mode
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RESULT - CHARGING MODE
Vout= 48V, lout= 4.45A
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RESULT — DISCHARGING MODE
Vout= 48V, lout= 4.45A
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— Active cell balancing without BMS — Reduced voltage stress on MOSFETs

— Modular and scalable solution — Lower hormonic distortion

— High output voltage using less number of cells — Inherent redundancy

— Reduce stress on power semiconductor — Flexible Control

— Improved Efficiency: 95% — Controls and Distributes the stress on cells

— Improved Reliability — Extendable to Transformer less DCAC Converter
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