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1 NC - NC
2 AGND P
3 vCcC P 3V
4 NC - NC
5 VPACK P PACK
6 oD o} MOSFET
7 CHG o) MOSFET
8 DSG o} MOSFET
9 BAT P BAT
10-12 NC - NC
13 VC1 |
14 VC2 [
15 VC3 [
16 VC4 |
17 VC5 [
18 ARS1 [
19 ARS2 [
20 RSTB 0 RESETB
21 SMBD 1/0 SMBus
22 SMBC 110 SMBus
23 NC - NC
24 SAFE 0
25 PFIN |
26 PU 0
27 PRES I
28 DISP |
29~33 LEDO~LED4 0 LED
34~35 NC - NC
36 RESETB I
37 PLL | PLL
38 GND P
39 oscl | RC
40 VDD P
41 RS2 [
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SH366000 SBS Solution

42 RS1 |
43 AVDD P
44 AGND P
45 AN1 |
46 ANO |
47 AANO (¢]
48 TEMP (e]
Table 1 SH366000
SH366000 Cell
51
SH366000 PRES
SH366000 1 MOSFET
MOSFET
5.2
SH366000 RemCap
SH366000 Cell PackConfig Bit4-3 2
3 4
5.3
SH366000 Figure 2
RemainCapacity() (RemCap) BatteryMode() Bit15 mAh
10mWh SH366000 EDV2 EDV1 EDV VOC25 VOC50 VOC75
FullChargeCapacity() (FCC) Learning
FCC FCC-256mAh FCC+512mAh
DischargeCountRegister() (DCR) FCC DCR
SH366000 DCR=FCC-RC EDV2 DCR

FCC
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+p RemCap [« FCC |« DCR
SBData
SMBus
Figure 2
53.1 EDV
SH366000 EDV2,EDV1,EDVO GasGaugeConfig
SH366000 Cell EDV EDV CEDV
EDV EDVO
SH366000 EDV RemCap RemCap EDV RemCap
EDV EDV EDV RemCap
Overload EDV EDV EDVO
0% EDV1 3% EDV2 BatteryLow%
532
SH366000 Learning ( ) FCC
FCC-NearFull DCR DCR=FCC-RemCap EDV2 DCR FCC DCR
EDV2 FCC( )= DCR( ) +tFCC x BatteryLow%
vDQ vDQ
1 256mAh
2 LearningLowTemp
3 EDV2 SH366000 EDV2 EDV2-256mV
4
5 EDV2 BatteryLow 3C/32
6 EDV2 BatteryLow Overlaod
7
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SH366000 SBS Solution

5.3.3
SH366000 SelfDischargeRate( 0.2%/Day
Temperature () Self-Discharge Rate
Temp <10 1/4 Y%
10sTemp<20 1/2 Y%
20=sTemp<30 Y %
30sTemp<40 2Y%
40=Temp<50 4 Y%
50<Temp<60 8 Y%
60<Temp<70 16 Y%
70<Temp 32 Y%
Table 2
5.34
SH366000 ElectronicsLoad
535
SH366000 19 ~31 -64~0mA
20 SH366000 GasGaugeConfig VCOR
VOC25 VOC50 VOC75 Table3
Condition Result
Voltage ()2VOC75 and RSOC <63 RSOC->75
VOC50<Voltage()<VOC75 and RSOC=87 RSOC->75
VOC50< Voltage()<VOC75 and RSOC =38 RSOC->50
VOC25<Voltage()<VOC50 and RSOC=62 RSOC->50
VOC25<Voltage()<VOC50 and RSOC =13 RSOC->25
Voltage ()<VOC25 and RSOC=237 RSOC->25
Table 3
5.4
SH366000 Ccc/cv SH366000
20
541
Voltage<PrechargeVoltageThreshold EDVO Voltage>
(PrechargeVoltageThreshold + PrechargeVoltageResetMargin) EDVO

(PrechargeTemperatureThreshold)

(PrechargeTemperatureThreshold+3)

SH366000 PackConfig MOSFET
54.2
SH366000 ChargeSuspendHighTemp TCA

(ChargeSuspendHighTemp- 5)
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SH366000

54.3

SH366000

ChargeSuspendLowTemp TCA

(ChargeSuspendLowTemp+ 5)

CurrentTaperWindows

SH366000
FullChargeClear

SH366000

TCA FC

BalanceThreshold Cell

Cell
Window)

CellBalanceThreshold Cell

CellBalanceThreshold=CellBalanceThreshold+CellBalanceWindow

Voltage

(ChargingVoltage —TaperVoltage) TaperCurrent
MOSFET TCA FC
TCA FC TCA RSOC

BlancelMin VCELLwyax — VCELLuin > CellBalanceMin  VCELLyax>Cell

VCELLmax (CellBalanceThreshold + CellBalance

CellBalanceThreshold

VCELLuwax — VCELLun > CelllmbalanceMax BlancelMin CIM
PF Status , FUSE
Name Description
Cell Balance Threshold
Cell Balance Min
Cell Balance Window Cell Balance Threshold
CelllmbalanceMax
BlancelMin
Table 4
5.5 LED
SH366000 RSOC
ASOC
SH366000 4 5 LED SH366000 4 LED LED 25%
5 LED LED 20%
SH366000 DISP LED
5.6
SH366000 MOSFET FUSE
5.6.1
SH366000 (Overload) (Short Circuit in Charge) (Short Circuit in
Discharge)
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SH366000 SBS Solution

SH366000 MOSFET MOSFET
MOSFET( MOSFET)
SH366000 MOSFET MOSFET
MOSFET( MOSFET)
5.6.2
SH366000 Cell MOSFET( MOSFET)
Current < -CurrentDetectedThreshold MOSFET( MOSFET)
SH366000 Cell MOSFET
Current>CurrentDetectedThreshold MOSFET
5.6.3
SH366000
MOSFET MOSFET ADC MOSFET
FUSE Pflag 0x66
SH366000 PFIN

DataFlash Pflag 0x12

5.7 SMBus
SH366000 SBDatav1.1 SH366000 SH366000
SBData
SMData Fiinctinn Name Command Cade Access | Inite
ManiifartiirerAcreca NxNN RN\N -
RemainingCapacityAlarm 0x01 R/W mAh or 10mWh
RemainingTimeAlarm 0x02 R/W Minutes
BattervMode 0x03 R/W Bit Code
AtRate 0x04 R mAh Or 10mWh
AtRateTimeToFull 0x05 R Minutes
AtRateTimeToEmpty 0x06 R Minutes
AtRateOK 0x07 R Binary 0/1 (LSB)
Temperature 0x08 R 0.1°K
Voltage 0x09 R mV
Current 0x0a R mA
AverageCurrent 0x0b R mA
MaxError 0x0c R %
RelativeStateOfCharge 0x0d R %
AbsoluteStateOfCharge 0Ox0e R %
RemainingCapacity 0xOf R mAh or 10 mWh
FullChargeCapacity 0x10 R mAh or 10 mWh
RunTimeToEmpty 0x11 R Minutes
AverageTimeToEmpty 0x12 R Minutes
AverageTimeToFull 0x13 R Minutes
ChargingCurrent 0x14 R mA
ChargingVoltage 0x15 R mV
BatteryStatus 0x16 R Bit Code
CycleCount 0x17 R Integer
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SH366000 SBS Solution

NecinnC.anacitv Nx1K R mAh nr10) m\\/h
DesignVoltage 0x19 R mV
Specificationlnfo Ox1a R Coded
ManufactureDate 0x1b R Coded
SerialNumber Ox1c R Not specified
Reserved 0x1d-0x1f - -
ManufacturerName 0x20 R ASCII text string
DeviceName 0x21 R ASCII text string
DeviceChemistry 0x22 R ASCII text string
Pack Status 0x2f(LBS) R -
Pack Configuration 0x2f(MBS) R -
Vcell4 0x3c R mV
Vcell3 0x3d R mV
Vcell2 0x3e R mV
Vcell1 0x3f R mV
AFEData 0x46 R -
Ssafe 0x47 R -
Table 5 SBData
5.7.1 SBData
1 . ManufactureAccess (0x00)

Cocr:norr(;z;nd Name Description

0x0001 Device Type

0x0002 Firmware Rev

0x0003 EDV Level EDV

0x0005 ShutDown Command SH366000

0x062b Seal Flash DataFlash

0x0041 Reset

Table 6 ManufactureAccess

2 . RemainingCapacityAlarm (0x01)
SMBus 0
3 . RemainingTimeAlarm (0x02)
AverageTimeToEmpty
1 SMBus 0
4 . BatteryMode (0x03)
8bit 8bit
bit 7

INTERNAL_CHARGE_CONTROLLER:
PRIMARY_BATTERY_SUPPORT:

RemainingCapacityAlarm 1

RemainingTimeAlarm

SH366000 bit0-6 0

SH366000
SH366000
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SH366000 SBS Solution

RELEARN_FLAG 1 Learning
CHARGE_CONTROLLER_ENABLED: SH366000
PRIMARY_BATTERY: SH366000
ALARM_MODE: SH366000 Host AlarmWarning 1 60
PackConfig SM=1 AlarmMode
SH366000 Host
) SH366000 20 AlarmMode 1 60 60
SH366000 59
® SH366000 sleep
CHARGE_MODE: SH366000 ChargingCurrent() ChargingVoltage() 1
PackConfig SM=1 ChargeMode SH366000
CAPACITY_MODE: SH366000 1 10mW 10mWh
mA/mAh RemainingCapacityAlarm(),

AtRate(), RemainingCapacity(), FullChargeCapactiy(), Design Capacity()

CapacityMode

AtRateOK(), AtRateTimeToEmpty(), AtRate

TimeTo Full(), RunTimeToEmpty(), AverageTimeToEmpty(), AverageTimeToFull(), Remaining

Time Alarm(), BatteryStatus

Battery Mode Bits Format Allowable Values
INTERAL _CHARGE_CONTROLLER 0 Read Only|0- 0
PRIMARY_BATTERY_SUPPORT 1 Read Only|0- 0
Reserved 2-6 - 0- 0
0- OK
RELEARN_FLAG 7 Read Only 1-
CHARGE_CONTROLLER_ENABLED 8 R/W 0- 0
PRIMARY_BATTERY 9 R/W 0- 0
Reserved 10-12 - 0- 0
ALARM_MODE 13 R/W ?: Default
CHARGE_MODE 14 R/W ?: Default
0- mAh mA Default
CAPACITY_MODE 15 R/W 1. 10mWh  10mW

Table 7 Battery Mode

AtRate (0x04)
(mA) (10mW)
AtRateOK
®AtRateTimeToFull
®AtRateTimeToEmpty

AtRate

AtRateTimeToFull

AtRate

AtRateTimeToEmpty

V0.3




— —
—
—
P—
e
f—

SH366000 SBS Solution

® AtRateOK 10 AtRate
6 . AtRateTimeToFull (0x05)
AtRate (mA) ( ) AtRate 0 65535
7 . AtRateTimeToEmpty (0x06)
AtRate (mA) (10mW) ( ) AtRate 0
65535
8 . AtRateOK (0x07)
10 AtRate AtRate 0
9 . Temperature (0x08)
0.1K
10 . Voltage (0x09)
(mV)
11 . Current (Ox0A)
(mA)
12 . AverageCurrent (0x0B)
(mA)
13 . MaxError (0x0C)
(%) MaxError 10% RelativeStateOfCharge
50% RelativeStateOfCharge 50%-60%
SH366000 MaxError() 25%; MaxError
2% FCC +512/-256mAh MaxError 8% CycleCount() 4 MaxError() 1

14 . RelativeStateOfCharge (0x0D)

RemainingCapacity()/FullChargeCapacity()
15 . AbsoluteStateOfCharge (Ox0E)

RemainingCapacity()/DesignCapacity()
16 . RemainingCapacity (0xO0F)

mAh 10mWh CapacityMode
17 . FullChargeCapacity (0x10)
mAh 10mWh CapacityMode
18 . RunTimeToEmpty (0x11)
( ) 0 65535

19 . AverageTimeToEmpty (0x12)
« ) 65535
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20 . AverageTimeToFull (0x13)
( ) 65535
21 . ChargingCurrent (0x14)
(mA)
22 . ChargingVoltage (0x15)
(mV)
23 . BatteryStatus (0x16)
SH366000 Host BatteryStatus
Name Bits Set Clear
OVERCHARGEALARM 15 FCC+ MaxOver FCC-2
(OCA) Charge <-CurrentDetectedThreshold
1.
2. FC > Current
TERMINATECHARGEA 14 DetectedThreshold
LARM (TCA) 3.
4.
5.
OVERTEMPALARM 12
(OTA)
TERMINATEDISCHARG EDV2
EALARM (TDA) 1
RemainingCapacity()>
REMAININGCAPACITY 9 RemainingCapacity()< RemainingCapacityAlarm()
ALARM (RCA) RemainingCapacityAlarm() >
CurrentDetectedThreshold
REMAININGTIMEALAR 8 AverageTimeToEmpty() AverageTimeToEmpty()
M (RTA) <RemainingTimeAlarm() >RemainingTimeAlarm()
INITIALIZED (INT) 7
DISCHARGING (DSG) 6
FULLYCHARGED (FC) 5 RSOC FCCclear
FULLYDISCHARGED 4 EDV2 RSOC 20%
(FD)
Table 8 Battery Status
Error_Code Code Description
Error 0x0007
OK 0x0000
Table 9 Battery Error
24 . CycleCount (0x17)
CycleThreshold
25 . DesignCapacity (0x18)
mAh 10mWh CapacityMode
26 . DesignVoltage (0x19)

(mV)

11
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SH366000 SBS Solution

27 . SpecificationInfo (0x1A)

SMBus SH366000 spec1.1 PEC
Field Bits Allowable values
Spec1.0 = 0x0
SpeciD_L 0-3 Speci.1 = 0x1
Spec1.0 = 0x1
SpecIiD_H 4-7 Spec1.1 without PEC = 0x2
Spec1.1 with PEC =0x3
Vscale 8-11 0-3 x10” Vscale
IPScale 12-15 0-3 x10” Vscale

Table 10 SpecificationIinfo
28 . ManufactureDate (0x1B)
( -1980)*512 + *32 +

Field Bits Allowable Values
0-4 1-31
5-8 1-12
9-15 0-127 1980

Table 11 ManufactureDate

29 . SerialNumber (0x1C)

30 . ManufactureName (0x20)

31 . DeviceName (0x21)

32 . DeviceChemistry (0x22)
LION

Chemistry Abbreviations

PbAc

LION

NiCd

NiMH

NiZn

RAM

ZnAr

Table 12
33 . ManufacturerData (0x23)

12
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SH366000 SBS Solution

34 . PackStatus (0x2f LBS)& PackConfig (0x2f MSB)

Name Bits Allowable Values
LED ASOC RSOC

DMODE 15 0- LED ASOC

1- LED RSOC

4 LED 5 LED

LED 14 0- 4 LED 25%
1- 5 LED 20%
SH366000 BatteryMode()
SM 13 ChargeMode AlarmMode
0- Master Host charger
1-
00- 01
CcC 12-11 01-
10-
11-
ENPCHG 10 0-
1-
Reserved 9 Reserved
NR 8 0-
1-
SH366000
PRES 7 0- SH366000
1- SH366000
GasGaugeConfig CEDV
EDV2 6 EDV2
0- EDV2
1- EDV2
DataFlash
SS 5 0- DataFlash
1- DataFlash
VDQ 4 0-
1-
SH366000
AFEFAIL 3 0-
1-
PF 2 0- Pflag= 0x00
1- Pflag=0x66
MOSFET
Cvov 1 0- MOSFET
1- MOSFET
MOSFET
CVvuv 0 0- MOSFET
1- MOSFET

Table 13 PackStatus&Packconfig
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35

36

37

. VCell4-Vcelll (0Ox3C-0x3F)
(mV)
. AFEData(0x46)
SH366000
Name Bits Description
Reserved 7-4 Reserved
AFE WDT
WDF 3 0-
1- WDT
AFE
oL 2 0-
1-
AFE
SCCHG 1 0-
1-
AFE
SCDSG 0 0-
1-
Table 14 AFEData
. Ssafe(0x47)
SH366000
Name Bits Description
CIM 15 0-
1-
SafetyOverVolThreshold
SOV 14 0-
1-
SafetyOverCurrentThreshold
SCC 13 0-
1-
SafetyOverCurrentThreshold
SCD 12 0-
1-
SafetyOverTempThreshold
SOTC 11 0-
1-
SafetyOverTempThreshold
SOTD 10 0-
1-
MOSFET FETFailCurrent
CFETF 9 0-
1- MOSFET
MOSFET FETFailCurrent
DFETF 8 0-
1- MOSFET

14
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FUSE
PFIN 7 0-
1- FUSE
AFE
AFEF 6 0-

1-

SH366000 FUSE

PEF 5 0-

1- FUSE

SH366000 ADC
ADCF 4 0-

1- ADC
Reserved 3-0 Reserved

Table 15 Ssafe

5.7.2 SMBus
SM=1 CHARGE_MODE=1 SH366000 Charger Addr=0x12 CharingingCurrent(Command Code = 0x14)
ChargingVoltage(Command Code= 0x15)
SM=1 AlarmMode=1 SH366000 Charger Addr=0x12 Host(Addr=0x10 BatteryStatus(0x16) Error_Code 1
5.7.3 SMBus

SBData1.1 , ,

Write Word

s Battery Address
0001011

‘ O‘ A ‘ Command Code ‘ A ‘ Data Byte Low ‘ A ‘ Data Byte High ‘ A ‘ P ‘

Read Word

Battery Address Battery Address
‘ S‘ 0001011 ‘ O‘A‘ Command Code ‘A‘ S‘ 0001011 ‘ lAW

u DataByte Low ‘ A ‘ Data Byte High ‘Z‘ P ‘

Block Read
‘ S‘ Battery Address ‘ 0‘ A ‘ Commend Code ‘ A‘ S‘ Battery Address ‘ 1 ‘ A }T

0001011 0001011

u Byte Count=N ‘ A ‘ DataByte 1 ‘ A ‘ DataByte 2 ‘ A ‘ ,,,,,,,,,,,, ‘ DataByte N ‘Z ‘ P ‘

Figure 3 SMBus

15 V0.3
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5.8
SH366000
5.8.1 PackConfig SBData Ox 2f 8
Name Bits Allowable Values
LED ASOC RSOC
DMODE 7 0- LED ASOC
1- LED RSOC
4 LED 5 LED
LED 6 0- 4 LED 25%
1- 5 LED 20%
SH366000 BatteryMode()
SM 5 ChargeMode AlarmMode
0- Master Host charger
1-
00- 01
ccC 4-3 01-
10-
11-
ENPCHG 2 0-
1-
Reserved 1 1
PRES
0- PRES
PRES
NR 0 MOSFET
1- PRES
MOSFET
MOSFET

Table 16 PackConfig

16
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5.8.2 GasGaugeConfig
Name Bits Description
Reserved 7 1
CEDV EDV
CEDV 6 0- EDV
1- CEDV EDV
CEDV 1 CEDV EDVO
FEDVO 5 0- CEDVO
1- EDVO
EDV
EDVV 4 0- EDV
1- EDV
VCOR 3 0-
1-
EDVO MOSFET
XEDVO 2 0- EDVO MOSFET
1- EDVO MOSFET
MOSFET
XFULL 1 0- MOSFET
1- MOSFET
XSP 0 0-
1-

Table 17 Gas Gauge

17
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DataFlash
DataFlash
°
°
°
°
°
°
6.1.
Lower| Higher | Typical _

Name Bytes Limit Limit value Description
RemainingTimeAlarm 2 0 | 65535 10 [y ¢ ) SBData RemainingTime
RemainingCapactiyAlarm| 2 o | 65535 | 360 . (mAh) SBData  Remaining

CapacityAlarm
CycleCount 2 0 65535 0 SBData CycleCount
FullChargeCapacity 2 0 65535 4200 (mAh) SBData FullChargeCapacity
CycleThreshold 2 0 65535 4100 (mAh) CycleCount
DesignVoltage 2 0 65535 16800 (mV)
DesignCapacity 2 0 65535 4400 (mAh)
ElectronicsLoad 1 0 2.55 2 (mA)
SelfDischargeRate 1 0 2.55 0.2 (%)
GasgaugeConfig 1 - - 0xD6 |Gas Gauge Table17
(mAh)

NearFull 2 0 65535 200 |RemainingCapacity >(FullChargeCapacity — NearFull)

Fullycharged
PackConfig 1 - - OxFA Table16
Specification Info 2 - - 0x0021 SMBus

Table 18
6.2.
Lower |Higher] Typical _
Name Bytes Limit | Limit | value Description
(mA)

Overload 2 |-32768] O -5000 Current<Overload VvDQ

EDV
MaxOverCharge 2 0 65535| 360 (mAh),
ChargeCurrent 2 0 65535 2500 (mA) SBData ChargingCurrent
ChargeVoltage 2 0 65535| 16800 (mV) SBData ChargingVoltage
PrechargeVoltageThreshold 2 0 65535| 10000 (mV)
PrechargeCurrent 2 0 65535| 300 (mV) SBData ChargingCurrent
PrechargeTemperatureThreshold] 2 0 |6553.5 0 |
PrechargeVoltageResetMargin 2 0 65535 200 mV

(%)

FullChargeClear 1 0 100 95 RSOC <FullChargeClear
TaperCurrent 2 0 65535 200 mA

18
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TaperVoltage 2 0 65535 100 mV
CurrentTaperWindows 1 0 255 40 ()
C
LearnLowTemperature 2 0 |6553.5 0 vDQ
MaxChargeTime 2 0 65535 30000 MaxChargeTime MOSFET
mA
Current< - CurrentDetectedThreshold
CurrentDetectedThreshold 2 0 32767 20 MOSFET  Current> CurrentDetected
Threshold MOSFET
C

Temperature> ChargeSuspendHighTemp
Temperature< ChargeSuspendLowTemp
ChargeSuspendHighTemp 2 0 |6553.5 50 OTA
Temperature< (ChargeSuspendHighTemp -5 )
Temperature>(ChargeSuspendLowTemp+5)

OTA
ChargeSuspendLowTemp 2 0 |6553.5 0 C
ShutDownVoltage 2 0 65535] 9000 mV
IdleCurrent 1 0 255 2 Idle mA
\/packThreshold 2 0 65535 12000 (mV)
Table 19
6.3.
Lower | Higher | Typical i
Name Bytes Limit | Limit | value Description
Cell (mV)
Veellmay) > CellOverVoltageThreshold
OverVoltageTimeThresholde Cell
CellOverVoltageThreshold 2 0 65535 4350 Veellmag < CellOverVoltageResetThreshold
OverVoltageTimeThreshold Cell
OverVoltageTimeThreshold 2 0 65535 3 ()
CellOverVoltageResetThreshold 2 0 65535 | 4150 |Cell (mV)
Pack (mV)
Vypack >(ChargeVoltage+ PackOverVoltageMargin)
OverVoltageTimeThreshold Pack
PackOverVoltageResetMargin 2 0 65535 500
Vypack <(ChargeVoltage- PackOverVoltageReset
Margin) OverVoltageTimeThreshold
Pack
PackOverVoltageMargin 2 0 65535 1000 |Pack (mV)
Cell (mV)
Veellminy < CellUnderVoltageThreshold
OverVoltageTimeThreshold Cell
CellUnderVoltageThreshold 2 0 65535] 2800 Veellmm > CellUnderVoltageThresholdReset
OverVoltageTimeThreshold Cell
CellUnderVoltageResetThreshold 2 0 65535 3000 |Cell (mV)
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(mA)
Current> ChargeOverCurrentThreshold
OverCurrentTimeThreshold
ChargeOverCurrentThreshold 2 0 32767 | 4000 AverageCurrent< ChargeOverCurrentReset
Threshold OverCurrentTimeThreshold
OverCurrentTimeThreshold 2 0 65535 3 (),
ChargeOverCurrentReset
Threshold 2 0 32767 | 3000 (mA)
(mA)
Current< DischargeOverCurrentThreshold
. OverCurrentTimeThreshold
DischargeOverCurrentThreshold 2 |-32768] O -6000 Current> DishargeOverCurrentResetThreshold
OverCurrentTimeThreshold
DischargeOverCurrentReset
Threshold 2 |-32768] O -5000 (mA)
C
Temperature>OverTempDischargeThreshold
. OverTempTimeThreshold
OverTempDischargeThreshold 2 0 65935 65 Temperature<OverTempDischargeResetThreshold
OverTempTimeThreshold
OverTempTimeThreshold 2 0 65535 3 ()
S\éerTemleschargeResetThresh 2 0 65535 60 c
C
Temperature> OverTempChargeThreshold
OverTempChargeThreshold 2 0 |6553.5] 50 OverTempChargeTime
Temperature< OverTempChargeResetThreshold
OverTempChargeTime
OverTempChargeResetThresold 2 0 ]6553.5] 60 C
(mV),
SafetyOverVolThreshold 2 0 65535 | 20000 Pflag
MOSFET FUSE
(mA)
Current> SafetyOverCurrentThreshold
SafetyOverCurrentThreshold 2 0 32767 | 10000 Current<- SafetyOverCurrentThreshold
Pflag MOSFET FUSE
C
SafeOverTempThreshold 0 |6553.5] 75 Pflag
MOSFET FUSE
MOSFET (mA)
. MOSFET Current> FETFailCurrent
FETFailCurrent 2 0 32re7( 10 MOSFET Current <- FETFailCurrent
Pflag MOSFET FUSE
AFE
AFEFailTime 0 65535 4 |AFE Pflag
MOSFET FUSE
Table 20
20 V0.3
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6.4.
Lower | Higher | Typical .

Name Bytes I_c;m(iat Ligmi? \Yapllj;: Description
VOC75 2 0 65535 15300 75% (mV)
VOC50 2 0 65535 14600 50% (mV)
VOC25 2 0 65535 14200 25% (mV)
BatteryLow 1 0 255 7 CEDV2 (%)
ADJPO 2 0 65535 14050 |CEDV
ADJP1 2 0 65535 307 |CEDV
ADJP2 1 0 255 0 CEDV
ADJP3 2 0 65535 5547 |CEDV
ADJP4 2 0 65535 10847 |CEDV
ADJP5 1 0 255 9 CEDV
ADJP6 2 0 65535 3603 |CEDV
ADJP7 2 0 65535 720 |CEDV
ADJP8 2 0 65535 987 |CEDV
ADJP9 1 0 255 0 CEDV
FEDV2 2 0 65535 13200 EDV2 (mV)

FEDV1 2 0 65535 12900 EDV1 (mV)
FEDVO 2 0 65535 12400 EDVO (mV)
ReferenceResistor 2 0 655.35 20 (mQ)
Table 21
6.5.

Name Bytes Lljvr:]ﬁr Hll?mhﬁr T\y;:f:' Description
CellBalanceThreshold 2 0 65535 3800 (mV)
CellBalanceWindow 2 0 | ess35 [ 100 | CeliBalanceThreshold
CellBalanMin 1 0 255 40 (mV)
CelllmbalanceMax 2 0 65535 200 (mV)
BlancelMin 2 0 32767 2000 (mA)

0x00

0x12 0x12

Pfla
Pflag 1 . - 0x00 | oo 9
Fuse MOSFET
Reserved
AFE OLV 1 0 31 0xOF Overload
AFE OLT 1 - - 0xOF Overload
AFE SCC 1 - - ox77
AFE SCD 1 - - 0x77
Table 22 AFE
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AFE
Name Bits Description
AFE
00000: 0.050V 00001: 0.055Vv 00010: 0.060V 00011: 0.065V
00100: 0.070V 00101: 0.075V 00110: 0.080V 00111: 0.085V
01000: 0.090V 01001: 0.095V 01010: 0.100V 01011: 0.105V
AFE OLV 4-0 01100: 0.110V 01101: 0.115V 01110: 0.120V 01111: 0.125V
10000: 0.130V 10001: 0.135V 10010: 0.140V 10011: 0.145V
10100: 0.150V 10101: 0.155V 10110: 0.160V 10111: 0.165V
11000: 0.170V 11001: 0.175V 11010: 0.180V 11011: 0.185V
11100: 0.190V 11101: 0.195V 11110: 0.200V 11111: 0.205V
AFE
0000: 1ms 0001: 3ms 0010: 5ms 0011: 7ms
AFE OLT 3-0 0100: 9ms 0101: 11ms 0110: 13ms 0111: 15ms
1000: 17ms 1001: 19ms 1010: 21ms 1011: 23ms
1100: 25ms 1101: 27ms 1110: 29ms 1111: 31ms
AFE
0000: Ous 0001: 61ps 0010: 122us 0011: 183us
7-4 0100: 244pus 0101305ps 0110: 366us 0111: 427us
1000: 488pus 1001: 549us 1010: 610ps 1011: 671ps
AFE SCC 1A1|(:)(I)E 732us 1101: 791us 1110: 854ps 1111: 915us
0000: 0.100V 0001: 0.125V 0010: 0.150V 0011: 0.175V
3-0 0100: 0.200V 0101: 0.225V 0110: 0.250V 0111: 0.275V
1000: 0.300V 1001: 0.325V 1010: 0.350V 1011: 0.375V
1100: 0.400V 1101: 0.425V 1110: 0.450V 1111: 0.475V
AFE
0000: Ous 0001: 61us 0010: 122us 0011: 183ps
7-4 0100: 244pus 0101: 305us 0110: 366us 0111: 427ps
1000: 488us 1001: 549us 1010: 610us 1011: 671ps
AFE SCD 1A1|(:)?5 732us 1101: 791us 1110: 854us 1111: 915us
0000: 0.100V 0001: 0.125V 0010: 0.150V 0011: 0.175V
3-0 0100: 0.200V 0101: 0.225V 0110: 0.250V 0111: 0.275V
1000: 0.300V 1001: 0.325V 1010: 0.350V 1011: 0.375V
1100: 0.400V 1101: 0.425V 1110: 0.450V 1111: 0.475V
Table 23 AFE
6.6.
Lower | Higher Typical -

Name Bytes Limit Ligmit \Y:flue Description
ManufactureDate 2 - 1980-1-1 SBData ManufactureDate
SerialNumber 2 0 65535 0 SBData SerialNumber
Manufacture Password1 2 - - aa DataFlash DataFlash
Manufacture Password2 2 - - bb
Manufacture Password3 2 - - cc
Manufacture Password4 2 - - dd
ManufactureName 16 - - Sinowealth SBData ManufactureName
DeviceName 16 - - SH366000 SBData DeviceName
ChemistryName 16 - - LION SBData DeviceChemistry

Table 24
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SH366000 SBS Solution

SH366000 (NR=0)
(NR=1)
SH366000 (NR=0) IdleCurrent SMBus
20 PRES Sleep Mode
SH366000 MOSFET SH366000
SH366000 (NR=1) IdleCurrent SMBus
20 PRES Sleep Mode
SH366000 MOSFET MOSFET SH366000
SH366000 ShutdownVoltage pack VpackThreshold
SH366000 Ship Mode MOSFET VPACK
SH366000 SH366000 SMBus
SH366000 MOSFET VPACK
Initial
A .
ship VPACK
Normal Mode Voltage VPACK
>5V
2
SMBus
ship VPACK
Y Voltage Y
Sleep Mode > Ship Mode

Figure 4
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SH366000 SBS Solution

8.1.
BAT VPACK VC1 -0.3 29 \
CHG OD -0.3 |VPACK+0.3 \
DSG -0.3 BAT+0.3 V
\VC2-VC4 -0.3 VC1+0.3 V
VC5 -0.3 7 V
ARS1 ARS2 RS1 RS2 -1 1 \
AVDD VDD -0.3 7 \
SMBC SBMD -0.3 7 \
10 -0.3 | vDD+0.3 \%
-40 85 °C
8.2. DC (BAT=14V Vcc =3V, GND =0V, TA = -40~85°C, unless otherwise noted)

MainPower
Veat  Vvpack 5 25 \
lop 750 uA
IsLeep 110 uA
IsHUTDOWN 0.1 UA
LDO
8.0V < Vgar or Vvpack <25V,lLoap
49 o,
Voo LDO 4% 3 2% | V' |<25mA, TA = -40°C to 85°C
6.5V < Vgat or Vypack <8V lLoap <
-Qo 0,
Vee LDO 9% 3 2% | V' o5mA. TA = -40°C to 85°C
5.4V < Vgar or Vypack <6.5V, lLoap
-Qo 0,
Vee LDO 9% 3 2% | V' |<16mA, TA = -40°C to 85°C
4.5V < Vgat or Vvpack <25V lioap <
_29 0,
Vee LDO 2% 3 2% | V' |ama, TA = -40°C to 85°C
AVTeEMP LDO +0.2 % |lout = 2mA, TA = -40°C to 85°C
AVvccLoap LDO 7 15 mV ]0.1mA< lL.oap <2mA
AVvceLoap LDO 40 100 mV ]0.1mMA< I oap <25mA
Al Ne LDO 3 10 mV ]5.4V<Vpat<25V, lLoap = 2mA
GPIO
' SMBC,SMBD -0.3 0.8 \
\ SMBC,SMBD 2 6 \Y
VOL SMBD,SMBC 0 0.4 Vv |o|_1=-1mA
VoL LEDO-LED4 0.8 1.2 V  |low=-4mA
ADC
NR ADC ADC 16 Bit |vCC=3V
RAIN ADC 2.5 MQ |ADC
V aNo, VaN1 ANO,AN1 0 1 V
RS1-RS2 -0.25 0.25 V |RS1-RS2, RS2=AGND
24 V0.3
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SH366000 SBS Solution

I | MOSFET | | |
ReaL VCi-VCis 150 +50% Q |VCy-VCh1=2V
Rbs(on) TEMP 50 100 Q |Il=1mA, TA=-40°C to 85°C
VbsGon DSG 1 V  |Vear = 5~20V, Io =-0.5mA
VcHeoN CHG 1 V  |Vvpack = 5~20V, lop=-0.5mA
\/DsGoFF DSG Vgar-1 V  |Vear = 5~20V, lp = 0.5mA
\/ CHGOFF CHG Vpack -1 V  |Vvpack = 5~20V, lp = 0.5mA
tr CHG 40 200 | ps |CL=4700pF, Vose: 10%~90%
tr DSG 40 200 pus |CL =4700pF, Vche: 10%~90%
tr CHG 40 200 ps |CL =4700pF, Vpse: 90%~10%
tr DSG 40 200 ps |CL =4700pF, Vcha: 90%~10%
lop oD 6 10 - mA 5V
8.3. AC (BAT=14V Vcc =3V, GND =0V, TA = -40~85°C, unless otherwise noted)
I MainPowerI I I
fap ADC 65.535 kHz
frc RC 32768 | +2% | kHz Xﬂi - V. 50ppm 330KQ
SMBus
fsms SMBus 10 100 kHz
tsur 4.7 V&
tLow 4.7 us
thicH 4.0 50 us
tHD: DAT 300 ns
tsu: AT 250 ns
tHD: sTA 4.0 us
tsu: sTA 4.7 us
tsu: sto 4.0 us
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SH366000 SBS Solution

AL —

LT

tr - - 1000 ns (VILMAX - 0.15V) to (VIHMIN+ 0.15V)
tr 300 ns 0.9VDD to (VILMAX - 0.15)
trimeouT 25 ms
3 ' i T
E HLLETA A0, DA T B 1 Pr

Figure 5
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SH366000 SBS Solution

€Y
U3

oD

=2 ==
| e——

0
[
]
—— L
5I =
@ L
L=
5
R
s
RE B i
2
s I
& 5 Pk ¢

9 1M
\SUED —
\SBC —

RO 10

B
T
lc;x
410
w
3 =
s fie— 10
’ 3 i s — 10 ’
M Rl —
Wil Ry — 10
1 | e — 0|
LN ki bk
H H H wppufudue
T TR T3 4 TS
BOW oW W B
= W &E
] It @l
L St W m
1 lms x> ~i-
i [ :
oz 4 S g
ot
) (5 o
| Toese O
L W
A A
Tile
Snat Bty enoBuad 20
EL Rarn
o 1
Dde ug- 210 Shed
Fie EIPX‘DE\’OVZU\VZCT‘DWWZ(J%JDME
1 H 3 4 5 § ‘ 7 8

Figure 6

27 V0.3



SH366000 SBS Solution

Part No.

Package

SH366000U

TQFP48
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SH366000 SBS Solution

TQFP48 Outline Dimensions

unit: inches/mm

A
- i
=[] 1 :_]_ i
: =1 | 5
5 = 5
. = e
4 =l
T i 5
TLl_  H
1 J | -
! ; d 5
o
——
= - 1%
I S .
mo e -,, Ui "
[ P Ty o
Dimensions in Dimensions in mm
Symbol - -
Min. Max. Min. Max.
A 0.346 0.362 8.80 9.20
A1 0.270 0.278 6.85 7.05
A2 0.006 0.010 0.15 0.25
A3 0.020 Typ. 0.5 Typ.
A4 0.026 Typ. 0.65 Typ.
B 0.346 0.362 8.80 9.20
B1 0.270 0.278 6.85 7.05
B2 0.026 Typ. 0.65 Typ.
C 0.035 0.041 0.90 1.05
C1 0.004 0.008 0.09 0.20
C2 0.002 0.006 0.05 0.15
C3 0.017 Typ. 0.4365 Typ.
C4 0.017 Typ. 0.4365 Typ.
D 0.033 0.045 0.85 1.15
D1 0.018 0.030 0.45 0.75
R1 0.006 Typ. 0.15 Typ.
R2 0.006 Typ. 0.15 Typ.
01 12° Typ. 12° Typ.
02 12° Typ. 12° Typ.
03 Q°-7° 0°-7°
04 7° Typ. 7° Typ.
29
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