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1.  

HY4145

GaugePackTM (OCV)

 

 

 

2.  

  

 16 ADC  

  

  

  

 GaugePackTM  - 

 

  

  

 (NV)  

  

  

  

  

 (NV)  

 96 (NV)  

  

  

  

 SHA-1  

 RoSH–free / Pb–free 2.5mm x 4mm 12 DFN  

 

3.  

  

  

  

.
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  

  

 

4.  

Device No.1 
Package 

Type 
Pins 

Package 

Drawing 
Code2 

Material 

Composition 
MSL3

HY4145-A012-01000 DFN 12 A 012 01000 Green4 MSL-3

 
1  

HY4145 DFN12 01 (GaugePackTM)

000 HY4145-A012-01000  
2  

 
3 MSL( ): 

 IPC/JEDEC J-STD-020 

IPC/JEDEC J-STD-033  
4 Green (RoHS & no Cl/Br): 

HYCON Green Product RoHS (Br/Cl<0.1%) 

 

.
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5.  

2 ( ): 

 

 

2 ( ): 

 

 

.
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6.  

 

 

7.  

PIN TYPE(1) NAME DESCRIPTION 

1 O SE/ALTD 

 Shutdown Enable Indication Output. 

 

 Discharge Protection Alert Indication Output.  

 

SE ALTD  

 Floated if not used. 

2 OA REG18 
 1.8V Regulated Power Output. 

1.8V 0.47 F VSS  

3 P REGIN 
 Power Supply. 

0.1uF VSS  

4 IA BAT 
 Battery Voltage Sense Input. 

 

5 OA VCC 
 Regulated Power Supply. 

3.0V 0.47 F VSS 

6 P VSS  Device Ground. 

7 IA SRP 
 Current Sense Positive Input. 

5mΩ 20MΩ  

8 IA SRN 
 Current Sense Negative Input. 

5mΩ 20MΩ VSS  

TS 

 Thermistor Sense Input. 

VCC 20k

/ VSS/ VCC  9 IA 

BI 
 Battery Insertion Input. 

HY4145  

.



 
HY4145 
Single Cell Li+ Battery Gauge IC 
With Protection 

                           

 

© 2012-2015 HYCON Technology Corp 
www.hycontek.com     

Preliminary DS-HY4145-08000-V07_TC
page9

 

PIN TYPE(1) NAME DESCRIPTION 

10 I/OD SDA 
 Serial Data Input/Output. 

I2C 10k  

11 I SCL 
 Serial Clock Input. 

I2C 10k  

12 O ALTC 

 Charge Protection Alert Indication Output. 

 

 Floated if not used. 

(1) I = ; O = ; OD = ; IA= ; OA= ; P =  

.
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8.  

HY4145

 

 

(OCV) GaugePackTM

(RC) (SOC) (TTE)

(TTF)

 

 

HY4145 16 Σ-∆ ADCs

( 5mΩ 20mΩ)

 

 

HY4145

 

 

 

 

HY4145 96 3 32

A B C

 

 

HY4145 2

HY4145

7 1010101 HY4145  

 

HY4145 (NORMAL) (SLEEP) (FULLSLEEP)

(HIBERNATE)

 

.



 
HY4145 
Single Cell Li+ Battery Gauge IC 
With Protection 

                           

 

© 2012-2015 HYCON Technology Corp 
www.hycontek.com     

Preliminary DS-HY4145-08000-V07_TC
page11

 

9.  

 

 
.
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10.  

10.1. ABSOLUTE MAXIMUM RATINGS 

Voltage on REGIN pin relative to VSS –0.3V to 7.0V

Voltage on BAT pin relative to VSS –0.3V to 7.0V

Voltage on REG18, VCC pins relative to VSS –0.3V to 3.6V

Voltage on SRP, SRN, TS/BI pins relative to VSS –0.3V to VCC + 0.3V

Voltage on ALTD/TOUT, SE/ALTC pins relative to VSS –0.3V to VCC + 0.3V

Voltage on SDA, SCL pins relative to VSS –0.3V to 6.0V

Functional Temperature Range –40°C to +100°C

Storage Temperature Range –65°C to +150°C

Soldering Temperature (10 Sec) +260°C

*

 

 

10.2. ELECTRCAL CHARACTERISTICS 

(VREGIN = VBAT = 2.7V to 5.5V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = –40C to +85C. Unless 

otherwise noted, typical values are at TA = 25C and VREGIN = VBAT = 3.6V.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Normal operation. 3.0  5.5 
Supply Voltage VREGIN 

No Flash writes. 2.7  3.0 
V 

ICC 
NORMAL Mode. (Note 1) 

ILOAD > ISLEEP 
 110  

ISLP 
SLEEP Mode. 

ILOAD ≤ ISLEEP 
 50  

IFULLSLP 
FULLSLEEP Mode. 

ILOAD ≤ ISLEEP 
 18  

Supply Current 

IHIB 
HIBERNATE Mode. 

ILOAD ≤ IHIBERNATE 
 4  

A 

Power–Up Communication 

Delay 
tPUCD   350  ms 

SDA, SE, ALTD, ALTC 

Output Logic Low 
VOL IOL = 3mA   0.4 V 

SE, ALTD, ALTC 

Output Logic High 
VOH IOH = –1mA 

VCC – 

0.5 
  V 

SDA 

Output Logic High 
VOH(OD) 

External pull–up resisters 

to VCC. 

IOH = –1mA 

VCC – 

0.5 
  V 

.
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SDA, SCL 

Input Logic Low 
VIL  –0.3  0.6 V 

SDA, SCL 

Input Logic High 
VIH  1.2  6.0 V 

BAT 

Input Voltage Range 
  

VSS – 

0.125 
 

VSS + 

5.0 
V 

SRP, SRN 

Input Voltage Range 
  

VSS – 

0.125 
 

VSS + 

0.125
V 

TS 

Input Voltage Range 
  

VSS – 

0.125 
 

VCC – 

0.1 
V 

 

10.3. POWER–ON RESET 

(VREGIN = VBAT = 2.7V to 5.5V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = –40C to +85C. Unless 

otherwise noted, typical values are at TA = 25C and VREGIN = VBAT = 3.6V.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Power–On–Reset Voltage VPOR  1.90 2.00 2.10 V 

 

10.4. 3.0V LDO Regulator 

(VREGIN = VBAT = 2.7V to 5.5V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = –40C to +85C. Unless 

otherwise noted, typical values are at TA = 25C and VREGIN = VBAT = 3.6V.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

VCC + VDROP ≤ VREGIN ≤ 

4.5V, 

ICC ≤ 3mA, TA = 25C 

2.7 3.0 3.3 

Regulator Output Voltage, 

VCC 
VCC 

2.7V ≤ VREGIN ≤ VCC + 

VDROP, 

ICC = 3mA, TA = 25C 

VREGIN 

- 0.18

VREGIN - 

0.21 

VREGIN 

- 0.25

V 

ICC = 1mA, TA = 25C 60 70 80 mV 
Dropout Voltage VDROP 

ICC = 3mA, TA = 25C 180 210 240 mV 

Temperature Regulation dVCC_TEMP ICC = 0, 1, 2, 3mA  500  ppm/C

Line Regulation dVCC_LINE 
ICC = 1mA, 

3.5V ≤ VREGIN ≤ 4.5V 
 30  mV/V 

Load Regulation dVCC_LOAD ICC ≤ 3mA, VREGIN = 3.6V  12  mV 

 

.
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10.5. 1.8V LDO REGULATOR 

(VREGIN = VBAT = 2.7V to 5.5V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = –40C to +85C. Unless 

otherwise noted, typical values are at TA = 25C and VREGIN = VBAT = 3.6V.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Regulator Output Voltage, 

VREG18 
VREG18 IREG18 ≤ 3mA 1.6 1.8 2.0 V 

Temperature Regulation dVREG18_TEMP IREG18 = 0, 1, 2, 3mA  500  ppm/C 

Line Regulation dVREG18_LINE IREG18 = 1mA  12  mV/V 

Load Regulation dVREG18_LOAD IREG18 ≤ 3mA, VREGIN = 2.7V  6  mV 

 

10.6. THERMISTOR SENSE CHARACTERISTICS 

(VREGIN = VBAT = 2.7V to 5.5V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = –40C to +85C. Unless 

otherwise noted, typical values are at TA = 25C and VREGIN = VBAT = 3.6V.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

TS Output Resistance RTS  33 44 55 kΩ 

TS Output Resistance 

Temperature Coefficient 
TCTS   25  PPM/C

 

10.7. THERMISTOR DRIVE CHARACTERISTICS 

(VREGIN = VBAT = 2.7V to 5.5V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = –40C to +85C. Unless 

otherwise noted, typical values are at TA = 25C and VREGIN = VBAT = 3.6V.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Output Voltage VTOUT ITOUT = 0  VCC  V 

TOUT Pass Element 

Resistance 
RDS,ON ITOUT = 1mA  50 100 Ω 

 

10.8. LOW FREQUENCY OSCILLATOR CHARACTERISTICS 

(VREGIN = VBAT = 2.7V to 5.5V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = –40C to +85C. Unless 

otherwise noted, typical values are at TA = 25C and VREGIN = VBAT = 3.6V.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Operating Frequency fOSC   32.768  KHz 

0 ≤ Ta ≤ 60ºC –1.5 0.25 1.5 

–20ºC ≤ Ta ≤ 70ºC –2.5 0.25 2.5 Frequency Error fEIO 

–40ºC ≤ Ta ≤ 85ºC –4.0 0.25 4.0 

% 

Startup Delay tSXO    500 s 

 

.
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10.9. INTEGRATING ADC (COULOMB COUNTER) CHARACTERISTICS 

(VREGIN = VBAT = 2.7V to 5.5V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = –40C to +85C. Unless 

otherwise noted, typical values are at TA = 25C and VREGIN = VBAT = 3.6V.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Input voltage Range 

(VSRN and VSRP) 
VSR,IN VSR = VSRP – VSRN –0.15  0.15 V 

Conversion Time tSXO Single conversion  1  s 

Resolution  Single conversion 15  16 bits 

Full Scale Error VSR,ERR   0.35  % 

Full Scale Drift VSR,DRIFT   150  PPM/C

Offset Error VSR,OS   10  V 

Offset Error Drift 
VSR,OS,DRI

FT 
  0.4 2.7 V/C 

Integral Nonlinearity Error INL   ±0.007 ±0.034 FSR 

Effective Input resistance ZSR,IN  2.5   MΩ 

Input Leakage Current ISR,LKG    0.3 A 

 

10.10. ADC (TEMPERATURE AND BATTERY MEASUREMENT) CHARACTERISTICS 

(VREGIN = VBAT = 2.7V to 5.5V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = –40C to +85C. Unless 

otherwise noted, typical values are at TA = 25C and VREGIN = VBAT = 3.6V.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Input voltage Range VADC,IN  –0.2  1 V 

Conversion Time tSXO Single conversion  250  ms 

Resolution  Single conversion 14  15 bits 

Offset Error VADC,OS   10  V 

Full Scale Error VADC,ERR   0.1 0.7 % 

Full Scale Drift VADC,DRIFT   50  PPM/C

Input Offset VADC,OS   1  mV 

Offset Error Drift 
VADC,OS,DR

IFT 
  2.5 18 V/C 

Integral Nonlinearity Error INL   ±0.007 ±0.034 FSR 

Effective Input resistance ZADC,IN  2.5   MΩ 

Input Leakage Current IADC,LKG    0.3 A 

 

.
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10.11. DATA FLASH MEMORY CHARACTERISTICS 

(VREGIN = VBAT = 3.3V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = –40C to +85C. Unless otherwise 

noted, typical values are at TA = 25C and VREGIN = VBAT = 3.6V.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Data Retention TDR  10   Years 

Flash Programming Write 

Cycles 
  20000   Cycles 

Row Programming Time tROWPROG    2 ms 

Mass Erase Time tMassErass    200 ms 

Page Erase Time tPageErass    20 ms 

Flash Write Supply Current ICCPROG   5 10 mA 

Flash Erase Supply Current ICCERASE   5 10 mA 

 

10.12. 2–WIRE INTERFACE COMMUNICATION TIMING CHARACTERISTICS 

(VREGIN = VBAT = 1.8V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = –40C to +85C. Unless otherwise 

noted, typical values are at TA = 25C and VREGIN = VBAT = 3.6V.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

SCL Clock Frequency fSCL (Note 1) 0  400 KHz 

Bus Free Time Between a 

STOP and START Condition 
tBUF  66   µs 

Hold Time (Repeated) 

START Condition 
tHD:STA (Note 2) 0.6   µs 

Low Period of SCL Clock tLOW  1.3   µs 

High Period of SCL Clock tHIGH  0.6   µs 

Setup Time for a Repeated 

START Condition 
tSU:STA  0.6   µs 

Data Hold Time tHD:DAT (Note 3, 4) 0  0.9 µs 

Data Setup Time tSU:DAT (Note 3) 100   ns 

Rise Time of Both SDA and 

SCL Signals 
tR  

20 + 

0.1CB 

 300 ns 

Fall Time of Both SDA and 

SCL Signals 
tF  

20 + 

0.1CB 

 300 ns 

Setup Time for STOP 

Condition 
tSU:STO  0.6   µs 

Spike Pulse Widths 

Suppressed by Input Filter 
tSP (Note 5) 0  50 ns 

.
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Capacitive Load for Each Bus 

Line 
CB (Note 6)   400 pF 

SCL, SDA Input Capacitance CBIN    60 pF 

1 > tSLEEP HY4145  

2 fSCL /  

3 SCL (TLOW) tHD:DAT  

4 SDA 300 ns ( SCL VIHmin) SCL  

5 SDA SCL  

6 Cb - pF  

 

1 I2C  

 

 

.
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11.  

11.1. STANDARD COMMANDS 

HY4145 2

1

2

I2C (NORMAL)

/ (NORMAL) (FULL 

ACCESS) (SEALED) (UNSEALED)(

) 

 

1 STANDARD COMMANDS 

COMMAND ACCESS1 NAME FORMAT
2
 MINIMUM MAXIMUM DEFAULT UNIT 

0x00 / 0x01 R/W Control() Hex 0x0000 0xffff — — 

0x02 / 0x03 R/W AtRate() I2 –32768 0 — mA 

0x04 / 0x05 R AtRateTimeToEmpty() U2 0 65535 — minute 

0x06 / 0x07 R Temperature() U2 0 65535 — 0.1ºK 

0x08 / 0x09 R Voltage() U2 0 65535 — mV 

0x0a / 0x0b R Flags() U2 0x0000 0xffff — — 

0x0c / 0x0d R NominalAvailableCapacity() U2 0 65535 — mAh 

0x0e / 0x0f R FullAvailableCapacity() U2 0 65535 — mAh 

0x10 / 0x11 R RemainingCapacity() U2 0 65535 — mAh 

0x12 / 0x13 R FullChargeCapacity() U2 0 65535 — mAh 

0x14 / 0x15 R AverageCurrent() I2 –32768 32767 — mA 

0x16 / 0x17 R RunTimeToEmpty() U2 0 65535 — minute 

0x18 / 0x19 R AverageTimeToFull() U2 0 65535 — minute 

0x1a / 0x1b R StandbyCurrent() I2 –32768 32767 — mA 

0x1c / 0x1d R StandbyTimeToEmpty() U2 0 65535 — minute 

0x1e / 0x1f R MaxloadCurrent() I2 –32768 32767 — mA 

0x20 / 0x21 R MaxloadTimeToEmpty() U2 0 65535 — minute 

0x22 / 0x23 R AvailableEnergy() U2 0 65535 — 10mWh 

0x24 / 0x25 R AvailablePower() U2 0 65535 — 10mW 

0x26 / 0x27 R TimeToEmptyatContantPower() U2 0 65535 — minute 

0x28 / 0x29 R InternalTemperature() U2 0 65535 — 0.1ºK 

0x2a / 0x2b R CycleCount()3 U2 0 65535 — 
cycle 

count 

0x2c / 0x2d R RelativeStateOfCharge() U2 0 100 — % 

.
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COMMAND ACCESS1 NAME FORMAT
2
 MINIMUM MAXIMUM DEFAULT UNIT 

0x2e R StateOfHealth() U1 0 200 — % / num 

0x2f R SOHStatus() H1 0 0xff — Hex 

0x30 / 0x31 R Current() I2 –32768 32767 — mA 

0x32 / 0x33 R SafetyStatus() U2 0x0000 0xffff 0x0000 — 

0x34 / 0x35 R PassedCharge() U2 0 65535 — 0.25mAh

0x36 / 0x37 R DepthOfDischarge0() U2 0 0xffff — Hex 

1. Control()  

2. I2=2 ; U2=2  

3.  

.
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11.2.  CONTROL COMMANDS 

2

HY4145 2

 

 

2. Control() SUBCOMMANDS 

COMMAND ACCESS FUNCTION DESCRIPTION DEFAULT 

0x0000 R ControlStatus() Reports the status of data flash checksum, hibernate, etc. — 

0x0001 R DeviceType() Reports the device type (HY4145). 0x4145 

0x0002 R FirmwareVersion() Reports the firmware version on the device. — 

0x0003 R HardwareVersion() Reports the hardware version on the device. — 

0x0004 R DFChecksum() Calculates a Data Flash checksum and reports the checksum on a read. — 

0x000c R DFVersion() Reports the Data Flash version on the device. — 

0x0010 W SetFullSleep() Forces ControlStatus().FULLSLEEP to 1. — 

0x0011 W SetHibernate() Forces ControlStatus().HIBERNATE to 1. — 

0x0012 W ClearHibernate() Forces ControlStatus().HIBERNATE to 0. — 

0x0013 W SetShutdown() Enables the SE pin to change state. — 

0x0014 W ClearShutdown() Disables the SE pin from changing state. — 

0x0020 No1 SealedDevice() Places the device into SEALED state. — 

0x0022 R IFChecksum() 
Calculates an Instruction Flash checksum and reports the checksum on a 

read. 
— 

0x0040 No1 CalibrationMode() Places the device in calibration mode. — 

0x0041 W Reset() Forces a full reset of the device. It is a one-shot action. — 

0x0042 W QuickStart() Forces a re-calculation about capacity information. — 

0x0043 No1 DesignCapacity() Write Design Capacity() in data flash. — 

0x0044 No1 CycleCount() Write Cycle Count() in data flash. — 

0x0045 No1 CellAge() Write Cell Age() in data flash. — 

0x0046 W ClearLearned() Forces Flag().LRND to 0. — 

0x0055 R ChipType() Chip Type, and fixed with part number. 0x4145 

0x0057 R Qmax() Uncompensated Capacity when fully charged — 

0x0059 R DischargeCC () Discharge of coulomb counting — 

0x0070 R UnsmoothSoC() Unsmooth relative state of charge — 

0x0071 R SmoothRM() Smooth remaining capacity — 

0x0072 R SmoothFCC() Smooth full charge capacity  — 

0x0073 R UnsmoothRM() Unsmooth remaining capacity — 

0x0074 R ModelASelect() Select Model Type A — 

0x0075 R ModelBSelect() Select Model Type B — 

.
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COMMAND ACCESS FUNCTION DESCRIPTION DEFAULT 

0x0082 R Version() Algorithm version. 0008 

1. CAN ;CANNOT  

.
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11.3. EXTENDED COMMANDS 

3

2 /

(FULL ACCESS) (

) 

 

3. EXTENDED COMMANDS 

COMMAND SEALED UNSEALED DESCRIPTION FORMAT
1
 UNIT 

0x38 R R WakeCurrentThreshold() I1 mV 

0x39 R R OperationConfigB() Hex — 

0x3a / 0x3b R R OperationConfigA() Hex — 

0x3c / 0x3d R R DesignCapacity() U2 mAh 

0x3e N/A R/W DataFlashClass()2 Hex — 

0x3f N/A R/W DataFlashBlock()2 Hex — 

0x40 to 0x53 R/W R/W BlockData() / Authenticate()3 Hex — 

0x54 R/W R/W BlockData() / AuthenticateCheckSum() Hex — 

0x55 to 0x5f R R/W BlockData() Hex — 

0x60 N/A R/W BlockDataChecksum() Hex — 

0x61 N/A R/W BlockDataControl() Hex — 

0x62 R R DeviceNameLength() Hex — 

0x63 to 0x69 R R DeviceName() Hex — 

1. I1=1 ; U2=2  

2. 0x3E 0x3F  

3. BLOCKDATA()  

.



 
HY4145 
Single Cell Li+ Battery Gauge IC 
With Protection 

                           

 

© 2012-2015 HYCON Technology Corp 
www.hycontek.com     

Preliminary DS-HY4145-08000-V07_TC
page23

 

11.4.  

HY4145

HY4145 4

 

 

4.  

CLASS 
SUBCLASS 

ID 
SUBCLASS OFFSET FORMATE NAME MINIMUM MAXIMUM DEFAULT UNIT 

1st Level 

Safety 

1 Voltage 0 I2 

Low Temp Over Voltage 

(LT OV) Threshold 

3700 5000 4300 mV 

1st Level 

Safety 
1 Voltage 2 I2 

Low Temp Over Voltage 

(LT OV) Recovery 

0 4400 3900 mV 

1st Level 

Safety 1 Voltage 4 I2 

Standard Temp Over 

Voltage 

(ST OV) Threshold 

3700 5000 4500 mV 

1st Level 

Safety 1 Voltage 6 I2 

Standard Temp Over 

Voltage 

(ST OV) Recovery 

0 4400 4100 mV 

1st Level 

Safety 
1 Voltage 8 I2 

High Temp Over Voltage 

(HT OV) Threshold 

3700 5000 4400 mV 

1st Level 

Safety 
1 Voltage 10 I2 

High Temp Over Voltage 

(HT OV) Recovery 

0 4400 4000 mV 

1st Level 

Safety 
1 Voltage 12 U1 

Over Voltage 

(OV) Time 

0 240 8 s 

1st Level 

Safety 
1 Voltage 13 I2 

Under Voltage 

(UV) Threshold 

0 3500 2200 mV 

1st Level 

Safety 
1 Voltage 15 I2 

Under Voltage 

(UV) Recovery 

0 3600 3000 mV 

1st Level 

Safety 
1 Voltage 17 U1 

Under Voltage 

(UV) Time 

0 240 8 s 

1st Level 

Safety 
1 Current 32 I2 

Charge Over Current 

(COC) Threshold 

0 20000 6000 mA 

1st Level 

Safety 
1 Current 34 I2 

Charge Over Current 

(COC) Recovery 

0 1000 300 mA 

1st Level 

Safety 
1 Current 36 U1 

Charge Over Current 

(COC) Time 

0 240 8 s 

1st Level 1 Current 38 I2 Discharge Over Current 0 20000 6000 mA 

.
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CLASS 
SUBCLASS 

ID 
SUBCLASS OFFSET FORMATE NAME MINIMUM MAXIMUM DEFAULT UNIT 

Safety (DOC) Threshold 

1st Level 

Safety 
1 Current 40 I2 

Discharge Over Current 

(DOC) Recovery 

0 1000 300 mA 

1st Level 

Safety 
1 Current 42 U1 

Discharge Over Current 

(DOC) Time 

0 240 8 s 

1st Level 

Safety 
1 Current 43 U1 Current Recovery Time 0 240 8 s 

1st Level 

Safety 
1 Temp 64 I2 

Charge Over Temp 1 

(COT1) Threshold 

0 2550 550 0.1ºC 

1st Level 

Safety 
1 Temp 66 I2 

Charge Over Temp 1 

(COT1) Recovery 

0 2550 500 0.1ºC 

1st Level 

Safety 
1 Temp 68 U1 

Charge Over Temp 1 

(COT1) Time 

0 240 2 s 

1st Level 

Safety 
1 Temp 69 I2 

Discharge Over Temp 1 

(DOT1) Threshold 

0 2550 600 0.1ºC 

1st Level 

Safety 
1 Temp 71 I2 

Discharge Over Temp 1 

(DOT1) Recovery 

0 2550 550 0.1ºC 

1st Level 

Safety 
1 Temp 73 U1 

Discharge Over Temp 1 

(DOT1) Time 

0 240 2 s 

1st Level 

Safety 
1 Temp 74 I2 

Discharge Start High Temp

(DHT) Threshold 

0 1200 600 0.1ºC 

1st Level 

Safety 
1 Temp 76 I2 

Discharge Start High Temp

(DHT) Recovery 

0 1200 550 0.1ºC 

          

Charge Ctrl 5 Charge Temp 0 I2 

JEITA Temp 1 

(JT1) 

–400 1200 0 0.1ºC 

Charge Ctrl 5 Charge Temp 2 I2 

JEITA Temp 2 

(JT2) 

–400 1200 120 0.1ºC 

Charge Ctrl 5 Charge Temp 4 I2 

JEITA Temp 3 

(JT3) 

–400 1200 450 0.1ºC 

Charge Ctrl 5 Charge Temp 6 I2 

JEITA Temp 4 

(JT4) 

–400 1200 550 0.1ºC 

Charge Ctrl 5 Charge Temp 8 I2 Temp Hysteresis 0 100 10 0.1ºC 

          

General Cfg 3 General Data 0 H1 Operation Cfg B 0x00 0xff 0xF0 — 

.
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CLASS 
SUBCLASS 

ID 
SUBCLASS OFFSET FORMATE NAME MINIMUM MAXIMUM DEFAULT UNIT 

General Cfg 3 General Data 1 H1 Operation Cfg A High 0x00 0xff 0x00 — 

General Cfg 3 General Data 2 H1 Operation Cfg A Low 0x00 0xff 0x31 — 

Battery Cfg 3 Battery Data 3 I2 Design Capacity (DC) 0 32767 8996 0.25mAh 

Battery Cfg 3 Battery Data 5 U2 Design Age 0 25600 2.93 

% per 100 

cycles 

Battery Cfg 3 Battery Data 7 I2 Termination Voltage 0 4500 3000 mV 

Charge Ctrl 3 

Charge 

Termination 

9 I2 Charging Voltage 0 1000 4200 mV 

Charge Ctrl 3 

Charge 

Termination 

11 I1 Taper Voltage 0 255 100 mV 

Charge Ctrl 3 

Charge 

Termination 

12 I2 Taper Current 0 1000 100 mA 

Charge Ctrl 3 

Charge 

Termination 

14 I1 Current Taper Window 0 60 40 s 

Charge Ctrl 3 

Charge 

Termination 

15 I1 Minimum Taper Charge 0 1000 25 0.01mAh 

Charge Ctrl 3 

Charge 

Termination 

126 I1 Fully Charging Time 0 255 10 minute 

Gauge 3 Current Data 16 I2 Initial Maximum Current 32767 0 440 mA 

Gauge 3 Current Data 18 I2 Initial Standby Current 256 0 44 mA 

Gauge 3 Current Data 20 I2 State Of Health Current 32767 0 100 mA 

Gauge 3 

Current 

Threshold 

22 I2 Quit Current Threshold 0 1000 15 mA 

Gauge 3 

Learning 

Threshold 

26 H1 

Relaxation Voltage Time 

Threshold 

0x00 0xff 0x0E — 

Gauge 3 

Learning 

Threshold 

27 U1 SOC Delta Threshold 0 255 40 % 

Gauge 3 

Learning 

Threshold 

28 U1 

SOC Learning Qualification 

Threshold 

0 255 15 % 

Gauge 3 

Learning 

Threshold 

29 U1 

SOC Learning High 

Threshold 

0 255 40 % 

Gauge 3 

Learning 

Threshold 

30 U1 

SOC Learning Low 

Threshold 

0 255 20 % 

Gauge 3 

Capacity 

Threshold 

31 I2 SOC1 Set Threshold 0 65535 150 mAh 

.
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CLASS 
SUBCLASS 

ID 
SUBCLASS OFFSET FORMATE NAME MINIMUM MAXIMUM DEFAULT UNIT 

Gauge 3 

Capacity 

Threshold 

33 I2 SOC1 Clear Threshold 0 65535 175 mAh 

Gauge 3 

Capacity 

Threshold 

35 I2 SOCF Set Threshold 0 65535 75 mAh 

Gauge 3 

Capacity 

Threshold 

37 I2 SOCF Clear Threshold 0 65535 100 mAh 

Gauge 3 Current Sense 39 I2 Sense Resistor 0 65535 10000 Ω 

Gauge 3 Current Sense 41 I2 

Sense Resistor Temp 

Coefficient 

–3840 3840 0 

0.117 

ppm/ºK 

Power 3 

Current 

Threshold 

43 I1 Sleep Current 0 100 10 mA 

Power 3 

Current 

Threshold 

44 I1 Hibernate Current 0 255 3 mA 

Power 3 

Voltage 

Threshold 

46 I2 Hibernate Voltage 2400 3000 2700 mV 

Power 3 

Current 

Threshold 

48 I2 Charge Current Threshold 0 1000 40 mA 

Power 3 

Current 

Threshold 

50 I1 

Discharge Current 

Threshold 

0 255 30 mA 

Power 3 

Time 

Threshold 

51 U1 Full Sleep Wait Time 0 255 180 s 

Power 3 

Current 

Threshold 

52 I1 Wake Current Threshold 0 255 240 40V 

Power 3 

Current 

Threshold 

53 I2 Deadband 0 5 5 mA 

Flash Cfg 3 

Voltage 

Threshold 

55 I2 Flash Update OK Voltage 2000 5000 3100 mV 

Gauge 3 

Capacity 

Data 

57 I2 Reserve Capacity 0 9000 0 mAh 

Gauge 3 

Capacity 

Threshold 

59 I2 CC Threshold 0 64000 3120 mAh 

General Cfg 3 General Data 61 H1 Smooth Config 0x00 0xff 0x03 — 

Gauge 3 Battery Data 62 I1 Near Empty Compensation 0 255 12 0.25% 

Gauge 3 Battery Data 124 I2 DSG Efficiency Threshold 0 65535 2000 uV 

          

.
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CLASS 
SUBCLASS 

ID 
SUBCLASS OFFSET FORMATE NAME MINIMUM MAXIMUM DEFAULT UNIT 

Manufacture 

Data 

6 

Manufacture 

Data 

0 H2 Pack Lot Code 0x0000 0xffff 0x0000 — 

Manufacture 

Data 

6 

Manufacture 

Data 

2 H2 PCB Lot Code 0x0000 0xffff 0x0000 — 

Manufacture 

Data 

6 

Manufacture 

Data 

4 H2 Firmware Revision 0x0000 0xffff — — 

Manufacture 

Data 

6 

Manufacture 

Data 

6 H2 Hardware Revision 0x0000 0xffff — — 

Manufacture 

Data 

6 

Manufacture 

Data 

8 H2 Cell Revision 0x0000 0xffff 0x0001 — 

Manufacture 

Data 

6 

Manufacture 

Data 

10 H2 Flash Data Revision 0x0000 0xffff 0x0001 — 

Manufacture 

Data 

6 

Manufacture 

Data 

12 H2 Device Type 0x0000 0xffff 0x4145 — 

Manufacture 

Data 

6 

Manufacture 

Data 

32 H2 Specification Info 0x0000 0xffff 0x0031 — 

Manufacture 

Data 

6 

Manufacture 

Data 

34 U2 Manufacturer Date 0 65535 0 — 

Manufacture 

Data 

6 

Manufacture 

Data 

36 H2 Serial Number 0x0000 0xffff 0x0001 — 

Manufacture 

Data 

6 

Manufacture 

Data 

38 S21 Manufacturer Name — — Hycontek ASCII 

Manufacture 

Data 

6 

Manufacture 

Data 

50 S21 Device Name — — HY4145 ASCII 

Manufacture 

Data 

6 

Manufacture 

Data 

58 S5 Device Chemistry — — LION ASCII 

          

Manufacturer 

Info 

32 

Manufacturer 

Info 

32 – 63 S32 Block A [0 – 31] — — — — 

Manufacturer 

Info 

32 

Manufacturer 

Info 

64 – 95 S32 Block B [0 – 31] — — — — 

Manufacturer 

Info 

32 

Manufacturer 

Info 

96 – 127 S32 Block C [0 – 31] — — — — 

          

Thermistor 30 Data 0 – 93 I47 Thermistor Info — — — — 

.
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CLASS 
SUBCLASS 

ID 
SUBCLASS OFFSET FORMATE NAME MINIMUM MAXIMUM DEFAULT UNIT 

          

Lifetime Data 9 Temp Data 0 I2 Lifetime Maximum Temp 0 1400 300 0.1ºC 

Lifetime Data 9 Temp Data 2 I2 Lifetime Minimum Temp 0 1400 200 0.1ºC 

Lifetime Data 9 Voltage Data 4 I2 

Lifetime Maximum Cell 

Voltage 

0 32767 3500 mV 

Lifetime Data 9 Voltage Data 6 I2 

Lifetime Minimum Cell 

Voltage 

0 32767 3200 mV 

Lifetime Data 9 Current Data 12 I2 

Lifetime Maximum Charge 

Current 

–32767 32767 1500 mA 

Lifetime Data 9 Current Data 14 I2 

Lifetime Maximum 

Discharge Current 

–32767 32767 –3000 mA 

Gauge 9 Battery Data 76 I2 Design Capacity (DC) 0 32767 8696 0.25mAh 

Gauge 9 Battery Data 78 U2 Cycle Count 0 65535 0 % 

Gauge 9 Battery Data 80 I2 Cell Age 0 25600 2.93 

% per 100 

cycles 

Lifetime Data 9 Current Data 82 I2 

Lifetime Maximum Average 

Discharge Current 

–32767 32767 –1000 mA 

Lifetime Data 9 Temp Data 84 I2 Lifetime Average Temp 0 1400 250 0.1ºC 

Lifetime Data 9 Temp Data 86 I2 Lifetime Over Temp Count 0 65535 0 count 

Lifetime Data 9 Temp Data 88 I2 

Lifetime Over Temp 

Duration 

0 65535 0 s 

Lifetime Data 9 Voltage Data 90 I2 

Lifetime Over Voltage 

Count 

0 65535 0 count 

Lifetime Data 9 Voltage Data 92 I2 

Lifetime Over Voltage 

Duration 

0 65535 0 s 

Lifetime Data 9 Temp Data 94 I4 

Lifetime Temp Sample 

Count 

0 140000000 0 num 

Lifetime Data 9 Flash Data 96 I2 

Lifetime Flash Update 

Count 

0 32767 0 num 

          

Lifetime Data 7 Resolution 0 I1 Lifetime Temp Resolution 0 255 10 0.1ºC 

Lifetime Data 7 Resolution 1 I1 Lifetime Voltage Resolution 0 255 25 mV 

Lifetime Data 7 Resolution 2 I1 Lifetime Current Resolution 0 255 100 mA 

Lifetime Data 7 Resolution 3 I2 Lifetime Update Time 0 65535 60 s 

          

.



 
HY4145 
Single Cell Li+ Battery Gauge IC 
With Protection 

                           

 

© 2012-2015 HYCON Technology Corp 
www.hycontek.com     

Preliminary DS-HY4145-08000-V07_TC
page29

 

CLASS 
SUBCLASS 

ID 
SUBCLASS OFFSET FORMATE NAME MINIMUM MAXIMUM DEFAULT UNIT 

Calibration 2 Data 2 I3 Current Gain — — — — 

Calibration 2 Data 5 I3 Voltage Gain — — — — 

Calibration 2 Data 8 I2 External Temp 1 Gain — — — — 

Calibration 2 Data 10 I2 Internal Temp Gain — — — — 

Calibration 2 Data 15 I3 CC Offset — — — — 

Calibration 2 Data 19 I4 CC Offset — — — — 

Calibration 2 Data 23 U1 CC Count 0 255 180 s 

          

Security 31 Codes 0 H4 Unseal Key 0 0x00000000 0xffffffff 0x28804288 — 

Security 31 Codes 8 H4 Unseal Key 1 0x00000000 0xffffffff 0x28751690 — 

Security 31 Codes 4 H4 Full Access Key 0 0x00000000 0xffffffff 0xffffffff — 

Security 31 Codes 12 H4 Full Access Key 1 0x00000000 0xffffffff 0xffffffff — 

:(1)HY4145EV  

 

.
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12.  

12.1.  

HY4145 96 A

B C

(FULL ACCESS)  

 

12.2.  

HY4145 5 (

) 4

32  

 

5.  

SECURITY MODE DATA FLASH ACCESS MANUFACTURER INFORMATION KEY ACCESS 

FULL ACCESS R/W R/W R/W 

UNSEALED ACCESS R/W R/W R 

SEALED ACCESS NONE R (A); R/W (B, C) NONE 

 

HY4145  

 

12.3.  

HY4145 ADCs HY4145 (NORMAL)

I2C  

 

12.4.  

1  

 

12.5.  

HY4145 1

Operation Cfg A() 

[TEMPS]  

 

Operation Cfg A() PRES VCC

Operation Cfg A() PRES

VSS HY4145  

 

12.6.  

HY4145 10MΩ RSNS

.
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SRP SRN ±125mV 1mA

VSR= VSRP - VSRN HY4145 VSR= VSRP - VSRN

1  

 

12.7.  

HY4145  

 

12.8.  

HY4145 (NORMAL) (SLEEP) (FULLSLEEP)

(HIBERNATE) HY4145

(POR) HY4145  

 

12.9. (SE ) 

SE

SE/ ALTD SE

(POR)  

SE  

 Operation Cfg A()  

 SE_EN SE 1  

 Operation Cfg A() SE_EN 0 ()

 

 ()(0x0013) SE ()

 

 ()(0 0014) SE

()  

 () SE  

 SE( =0) SE Operation Cfg A() SE_EN

 

 ( =0) ()  

 Operation Cfg A() SE ALTC

ALTD  

 SE_POL( =0) SE (

()=0) SE ( ()=0)

ALTC ALTD ALTC

ALTD  

 

12.10. (ALTC ALTD ) 

2 ALTC ALTD

.
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ALTC

ALTD

SE/ ALTD

ALTC ALTD ALTC

(POR)  

 Operation Cfg A()  

 ALT_EN ALTC ALTD

ALTC ALTD 0  

 

12.11. (BI ) 

HY4145  

 

([NR]=0) Operation Cfg A() [NR] Flag()

[BAT_DET]  

([NR]=1) Operation Cfg A() [NR]

Flag() [BAT_DET] [BAT_DET]

HY4145

HY4145  
.
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13.  

( ) 

 

 

2 ( ) 

 

 

.
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14.  

14.1. Package Outline Drawing 

 

 

 

SYMBOLS MIN NOM MAX 

A 0.70 0.75 0.80 

A1 0.00 0.02 0.05 

A3 0.20 REF. 

b 0.15 0.20 0.25 

D 2.40 2.50 2.60 

E 3.85 4.00 4.15 

D2 1.85 1.95 2.05 

E2 2.35 2.45 2.55 

K 0.20 

L 0.30 0.40 0.50 

e 0.40 BSC 

 

Unit: mm 

 

 

.
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14.2. Land Pattern Design Recommendations 

 

 

Note: 

1. Publication IPC-7351 is recommended for alternate designs 

2. http://www.hycontek.com/attachments/MSP/OJTI-HM-2013-002.pdf 

 

.
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14.3. Tape & Reel Information 

Reel Dimensions  

 

Carrier Tape Dimensions 

 

Reel 

Dimensions 
Carrier Tape Dimensions 

SYMBOLS 

A W1 A0 B0 K0 P0 P1 P2 E F D0 W 

Spec. 178 12.4 2.80 4.30 1.00 4.00 8.00 2.00 1.75 5.50 1.50 12.00

Tolerance ±0.50 +1.5/-0 ±0.10 ±0.05 ±0.10 ±0.10 ±0.10 ±0.05 ±0.10 ±0.05 +0.1/-0 ±0.30

Unit : mm

Note: 10 Sprocket hole pitch cumulative tolerance is ±0.20mm. 

 

Pin1 direction 

 

 

.
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15.  

 

 

    

2014/05/29 V04 ALL New 

2015/05/07 V06 ALL Updated from V04; for V08000 firmware 

2015/06/24 V07 35 

36 

Addition Land Pattern Design Recommendations  

Addition Tape & Reel Information 

    

    

    

 

 

.


