TN 281|22MO| ANETHN|N D)

BASTINOE

A 3 7]&olA}

(SME)

!






Smart Battery System
Smart Batteries Modeling
Smart Batteries Modeling
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a2 i’::;’:‘ DC (Unvegulated/batiery)

Supply
Vbatt
AC
System Host Smart Battery [ s.-:n'“:::e i ’(:: :i: —C &

Charging Voltage/Current Requests

' Critical Events |
Critcal Events
Batery Data/Status Requests
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* Smart Battery Function (Data)

O=data |

Critical Message [—>

Fixed Data —Il:>

=X data = [ Voltage(), Current(), Temperature()

RemainingCapacity(), FullChargeCapacity(),
RelativeStateOfCharge(),
AbsoluteStateOfCharge() ...

Over_Charge,Over_Discharge,Over_Temp
Fully_Charged, Fully_Discharged ....

ChargingVoltage(),ChargingCurrent(),
DesignCapacity(),DesignVoltage(),
DeviceName(),DeviceChemistry() ...




Smart Battery Function

Function Code Access Data
ManufactureAccess 0x00 riw word
RemalningCapacityAlarm* 0x01 riw mAH or 10mWH
RemalningTimeAlarm* 0x02 riw minutes
BatteryMode 0x03 riw bit flags
AtRate 0x04 .Tiw mA or 10mW
AtRate TimeToFull 0x05 r minutes
AtRateTimeToEmpty* 0x06 r minutes
AtRateOK* 0x07 r Boolean
Temperature 0x08 r 0.1 'K
Voltage 0x09 r mV
Current Ox0a r mA
AverageCurrent 0x0b r mA
MaxError 0x0c r percent
RelativeStateOfCharge 0x0d r percent
AbsoluteStateOfCharge 0x0e r percent
RemainingCapacity 0x0f r mAH or 10mWH
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Function Code Access Data
FullChargeCapacity 0x10 r mAH or 10mWH
RunTimeToEmpty* Ox11 r minutes
AverageTimeToEmpty* 0x12 r minutes
AverageTimeToFull 0x13 r minutes
ChargingCurrent 0x14 r mA
ChargingVoitage 0x15 r mV
BatteryStatus* 0x16 r bit flags
CycleCount 0x17 r count
DesignCapacity 0x18 r mAHR or 10mWH
DesignVoltage 0x19 r mV
Specificationinfo Ox1a r unsigned Int
ManufactureData Ox1b r unsigned int
SerialNumber Ox1c r number
ManufactureName 0x20 r string
DeviceName 0x21 r string
DeviceChemistry 0x22 r string
ManufactureData 0x23 r data
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- Why use Smart Battery

- System : 0l 7| Xl &2 Shutdown= 0l 25t 1), Z &8t End Point 2 & 0ll
E AR A2t I (rsoey

- ACPI : Power Management0il Z!Q 8t Z %2 RIS
- User: H &8 Battery RZE2Z W MR A2 e BE M-S (reoc, ey

- Battery: S8R0 SUX H2UZ £ HE (muersien)

Charger : Battery S F 0l 42210l & MO (crupingcumen, chargingvotiage)

- Why use Smart Battery

« VoltageE 21z S8 EndPoint 232 RHZ
- Battery Voltage= Discharge Current, Temperature, Life Cycle, 7| E}
CH2 Q0l0l 23 B30} a8t

CRate " Life Cycle

» Smart Battery & =22 0f| 2|3} End Point 2 & ( RSOC())
-SN ESE U3 5H0 AHE Al SI1L,0121XI &2 Shutdown Cf 2




. Why use Smart Battery

- Power Management

APM ACPI
(A d Power Manag ) (Advanced Configuration and Power Interface)
Controt
(05 ) <Peviee><==(_o0s ]
A
Smart Data ¥ &z
Control
Device > <—— m Smart Data
Smart Data
Micom ( Micom ]
4 4
Smart Data Smart Data

Smart Smart
Battery Battery

ACPIfE 833 A30) BS Al Smant Battsryi= OSOl 02 Datsll & H B0} BT
Battery State / Battory Current / Batiery Capacity / Battery Voitage

Why use Smart Battery

* VoltageE ZH = &l Battery ¥ZEEY 2= |3
- Battery Voltage= Discharge Current, Temperature, Life Cycle, J|E}
CHE Q010 25l #1301 Al5HCH
voliage
N - -
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\\; Point F
a0V
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* Predictive Algorithms 2 2 Battery & Z&% X2 H 3 (1% accuracy)
- &85 Battery R EE I MRS A2 OISt EE M2
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- Why use Smart Battery

B8O SYH 222 +YAHY

« Critical Message

- OCA:
- TCA:
- OTA:
- TDA:
- RCA:
- RTA:

- FC
- FD

: Fully Charged

Over Charge Alarm : 3N X

Terminate Charge Alarm : 3 &
Over Temp Alarm : 58 EX
Terminate Discharge Alarm : %X £X|

Remalning Capacity Alarm

Remaining Time Alarm

o
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: Fully Discharged

7 Why use Smart Battery R

« J|= (Dumb) Battery
. YwE BFOR WEM IS

- Battery Chemistry 1= 9181 Id Xt AIS

s

» Smart Battery
- Smart BatteryJ} 23 Mo =X
- Battery ZR0if &2 8101 &8 Jis
- Battery Chemistry
- Charging Voltage
- Charging Current
- Battery Vendor
- Model Name
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- What Makes A Smart Battery : o e

+ What Makes A Smart Battery

Predictive Algorithms

= Measurement Current Algorithm
= Predictive Remaining capacity Algorithm
» HEZY B3 Algorithm

Accurate » Learn Capacity Algorithm g:'t:'"y
" Hardware = Accuracy Test Algorithm Model
- ’ * Xt7|ZEt 715 Algorithm / s
—— - ‘SMBus
SmactBattery |«

= Predictive Remaining Capacity (Current X ati)

RC(n) = RC(n-1) * Ibatt * At * Ef * Life - Iself

ibatt : 1E St 16¥1 & Sensing®t MTL At AlY

Ef ; 32 UK (CRate) 2Tl ¥ SYH A8 ( Matrix Table )
Life : LifeCycleot 2% S #8

Iself : Seif Discharge 23 A%

Curment

1289 1688 Sensing




- Bridge Passage Method

+ Bridge Passage Method (& Z &% £ 3 Algorithm)
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L &S Algorithm

o— L7 1 = 1+
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| FET ZAIM ] | Fuse 2AIN ]
MOl 8 HB HBE NBEH RBH BANR
YT ILE HRA VAR

Battery

Battery Fait EAIR
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.......... Pulse Charging

* Pulse Charge control
Charge FET turns off if any cell voitage is 4.27 £ 0.05V or Over (125ms)
Charge FET turns on If all cell voitage is 4.20 £ 0.05V or less (250ms)
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— Pulse Charging
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