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Typical Battery Management System
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Tl HEV/EV Battery Management Systems Solutions
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Automotive Products: Up to 192 Series Cells
bq76PL536  PowerPump™ 2011 Developments

Demo Platform
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HEV / EV Monitor & HEV / EV Monitor &
Protector Balancing

with Balancing (bq76PL537
3-6 Cells * 3-6 Cells

All-in-One Design * Parallel 13 channel

6usec SAR ADC A-%) ADC

« 2 Temp Monitors * 2.5ms to 80ms

1 Aux Voltage simultaneous

1 Brick Voltage conversion

Integrated OV/UV 6 Aux/Temps

& OT Comparators 1 Vgar Voltage

Hardware FAULT ~ * Active Charge-

signaling Traqsfer Balancing

Bleed Balancing Flexible ADC

Fast 1Mb/s SPI Acquisition Window

64 TQFP for Precise Z

Measurement

» Fast 1Mb/s SPI
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PowerPump™ Active Balancing

Demo Platform

bq76PL537




bq76PL537 Evaluation Modules

» 3-1C stack

« ~200mA
balancing-current
available now

 2A version planned

» Works with cells or
power supplies

« 2.5KV lIsolation

e PC interface and
Windows®
development
software included
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bq/76PL537 Advanced Communications
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e Enhanced communications reliability
e Fully redundant — dual channels

Multiple A/D To P
. e Node o Host SPI or UART can swap to A or B bus
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PowerPump™ Operation
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« Example: Pumping from Cell 3 >Cell 2

a1

— P3S frequency is 200 kHz, 33% positive Duty Cycle

— P3S Turns PFET ON
— Al/AT = V/L : Energy in Inductor builds

P-FET
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PowerPump ™ Advanced Cell Balancing

Cell-to-Cell Energy Transfer: PowerPump™
— Efficient & Safe
— More Efficient than Bypass (Bleed) Balancing - No Heat

— True Equalization - Can Operate during Charge, Idle, or
Discharge

Real-Time Cell Balancing
— Prevents Cell Abuse
— Assures Proper and Safe Cell and Pack Charging
— Maximizes Useable Cycle Life and Runtime
— Up to 2A balancing current ( equivalent to ~3.2A bleed)
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Li-ion Cell Balancing Goals
Automotive Applications

Two

different Balancing requirements
HEV - Compensate for SOC drift, e.g. due to self leakage and IC current draw mismatch
BEV - Compensate for capacity divergence and release stranded energy

HEV

Can be achieved with either bleed or active balancing

100mA — 200mA capability

Cost Tradeoff must include heat release & cost of removing heat from bleed balancing
see simulation to compare heat release

Battery Capacity 10x vs HEV

Capacity mismatch results in stranded energy towards end of discharge
Release of stranded energy can only be achieved with active balancing
Increases effective capacity towards end of life (or extends cycle life)
No benefit from Bleed balancing

Up to 2A capability
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Battery Solution: bq76PL536
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Evaluation Board Software

Texas Instruments - bg/6PL536 Evaluation

File Command Tools Log Help

Global Registers H?IﬂfHKT 1 FOLL ON/OFF FOLL W ALERT W LAST CRC W STACK H

pIAAld Y Device 01 v stack [EENEEEN Ml LOG STACK LoG W FAULT B HW I0 W INTERFACE B
Volatile Registers Shadow Registers

V BRICK | 23.934 | ADDR | i FUNC_CFG [ wem [ wem2 [earrer| kst [ om Jom | - | - ]

V CELLG | 3.9925 | [] LOG THIS DEVICE o cra| - [ - [swni|emm| - [usem [iseo | ecs |

V CELLS | 3.9948 | CFG_cov [5.00 v| [enapie ||

V CELL4 | 3.9936 | Refresh CFG_COVT |x v| [us v

V CELL3 | 3.9917 | CEG_cuv [0.70 v| [enable |v|

V CELL2 | 3.9932 | 152 | 0 | CFG_CUVT [x v| [us v|

V CELL1 | 3.9913 | Ts1 | o | CFG_OT TSZ mi[x ¥ “C

CFG_OTT |x v| ms

ALERT| AR |P.IR1T\" |ECC_ERK| FORCE | TsD | SLEEP |

5TATU5| S | FAULT | ALERT | TosW |Ecc_cm[m‘l ET LW"J
oT2 | oTL |
a | cov |

FAULT| - | - Jrrar[rme | pr | ac |

cov_FAULT [ - [ - [ ovisd [ ovisd [ oveed | ovisd | ovizd | ovmad |
CUV_FAULT| = | - | uval | uvs] | uvrsl | uv[3l | uvr2] | uv[i] | Quick Access
ADC_CTRL | cow [meow | m2 | m1 [ ear | &1 | o | s | ADDR. DATA
- ' REG X | | | | Read || wite |
IU_CTRL| AUX |9=m_aJT|9=m_m| - | HSREW | SLEEP | TS2 | TS1 |
REG Y | | | | Read || wiie |
cBCcTRL| - | - |oas |eas |eas e |eum [ean | REG Z | | B Read I whic |
CB_TIME [x v| [seconds |v| [ Read Al | | Wite Al |

Communcations Port 1 Active | SPI Mode 1 | 1000 KHz |




bq76PL536 Typical Schematic
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Now the demo with

bg76PL537

-




I3 TEXAS
INSTRUMENTS

Thank You




