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Revision History 
 

Revision Date Description 

Rev 1.0 2013.12.10 Version1.0 for Intel 

Rev 1.01 2013.12.16 1. Table9-3, T0 change to 1000μs 

2. Update table 9-41 and related register 

3. Update table 9-43, add 4.35V OCV~percentage 

Rev 1.02 2013.12.18 1.  Add Pb free description 

Rev 1.03 2013.12.20 1. Change the SCK/SDA pull high voltage to 1.8V in typical application 

circuit 

Rev 1.04 2014.1.24 1.  Add power on interval description 

2.  Update table 10-92, change default value 

3.  Update table 10-77, remove bit[7] description 

4.  Change the capacitance of VCC_RTC to 10uF in typical application 

circuit 

5.  Update table 10-74, remove bit[1:0] description 

6.  Update table 10-36, remove bit[2] description 

7.  Update table 10-32, add bit[6] description 

8.  Swap IRQ description in REG 43H/44H/4BH/4CH 

9.  Update table 10-89, remove bit[1:0] description 

10.  Add VBAT condition in power on source 

11.  Correct table 10-50 description 

12.  Update table 10-32, add bit[6] description 

13.  Update the hysteresis of temperature protection threshold 

14.  Update table 10-9, change bit[3] description 

15.  Update table 10-4, describe how to clear the indication 

Rev 1.05 2014.2.13 1. Update QFN76 package description 

2. Add QFN76 board layout example 

3. Update table 10-106, correct bit[2:0] description 

4. Correct OCV Percentage Table description 

Rev 1.06 2014.5.23 1. Version change: Reg03H: 0x41 to 0x51 

2. Reg14[3] default value change to 1 

3. Use Reg14[7] as an enable bit for cold reset within global reset input 

4. When BC module isn’t work, disable RID detection by default 

5. Update section 9.1 / 9.1.1 / 9.4 / 9.4.2 / 9.4.5 

6. Update RTC_LDO output capacitor’s value 

7. Update Reg80 bit[7], bit[3],bit[1] description 
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8. Correct Reg3BH Bit[4],bit[3-0] description 

9. Update the max charge current to 2.8A 

10. Update electrical characteristics description 

11. Correct Reg25H Reg26H default value to A8 

12. Add table-1 for part number description 

13. Add Package materials information Figure 11-3 

14. Add RegA0H RegA1H real time value of battery voltage description 

15. Update Reg80H bit[7] description 

16. Update RegB8H bit[3] description 

17. Add order information and table 11 

18. Correct table 9-29 description 

19. Correct Reg01H bit[4] description 

20. Correct Reg59H, 5BH, 79H, 7BH, 7DH description 

Rev 1.07 2014.6.24 1. Add AXP288D description 
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Declaration 

 

X-Powers cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in an X-Powers product. 

No circuit patent licenses, copyrights, or other intellectual property rights are implied. X-Powers reserves the right to make 

changes to the specifications and products at any time without notice. 
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1 Overview 
 

AXP288 is customized PMIC for Intel Bay trail (BYT-CR) and Cherry trail (CHT-CR) platforms. 

 

AXP288 is a highly integrated PMIC targeting at Li-battery (Li-ion or Li-polymer) applications that require multi-channel 

power conversion outputs. It provides an easy and flexible power management solution for processors to meet the 

increasingly complex and accurate requirements on power control. 

 

AXP288 comes with an adaptive USB3.0-compatible Flash Charger that supports up to 2.8A charge current. It also supports 

20 channels power outputs (including 6-CH Bucks). To ensure the security and stability of the power system, AXP288 provides 

multiple channels 12-bit ADC for voltage/current/temperature monitor and integrates protection circuits such as OVP, UVP, 

OTP, and OCP. Moreover, AXP288 features a unique E-Gauge™(Fuel Gauge) system, making power gauge easy and exact.  

 

In addition, AXP288 embraces a fast interface for the system to dynamically adjust output voltage and enable power 

outputs so that the battery life can be extended to the largest extent.  

 

Besides, AXP288 features an IPS™ (Intelligent Power Select) circuit to transparently select power path among USB and 

Li-battery to system load. 

 

AXP288 is available in 9mm x 9mm 76-pin QFN package, and the package is Pb free.  

 

Applications : 
• Tablet, Smart phone, DVR, Desktop, Dongle 

• UMPC-like, Student Computer  

 

Supported processers and corresponding part numbers: 

Table 1 

Compatible Processor Application Part Number 

Bay Trail CR Tablet AXP288 

Bay Trail CR Desktop, Dongle AXP288D 

Cherry Trail CR Tablet AXP288C 
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2 Feature 
--6 Frequency spread Bucks 

◆ BUCK1: PFM/PWM, 0.5-1.20V, 10mV/step, 1.22-1.30V, 20mV/step, IMAX=3A, DVM 

◆ BUCK2: PFM/PWM, 0.6-1.10V, 10mV/step, 1.12-1.52V, 20mV/step, IMAX=1.8A, DVM 

◆ BUCK3: PFM/PWM, 0.6-1.10V, 10mV/step, 1.12-1.52V, 20mV/step, IMAX=2.5A, DVM 

◆ BUCK4: PFM/PWM, 0.8-1.12V, 10mV/step, 1.14-1.84V, 20mV/step, IMAX=2.5A, DVM, default set by BUCK4SET 

◆ BUCK5: PFM/PWM, 0.5-1.20V, 10mV/step, 1.22-1.30V, 20mV/step, IMAX=6A, DVM, Dual-Phase 

◆ BUCK6: PFM/PWM, 1.6-3.4V, 0.1V/step, 19 steps, IMAX=1.5A 

◆ BUCK1/5:71+5 steps；BUCK2/3:51+21steps；BUCK4:33+37 steps 

◆ DVM(Dynamic Voltage scaling Management) ramp rate: 2.5mV/us at buck frequency 3MHz 

--15 LDOs & Switch 

◆ RTCLDO: VCC_RTC=3V, IMAX=60mA, always enable 

◆ ALDO1: Analog LDO, 0.7-3.3V, 100mV/step, 27 steps, IMAX=500mA, input is ALDOIN 

◆ ALDO2: Analog LDO, 0.7-3.3V, 100mV/step, 27 steps, IMAX=300mA, input is ALDOIN 

◆ ALDO3: Analog LDO, 0.7-3.3V, 100mV/step, 27 steps, IMAX=200mA, input is ALDOIN 

◆ DLDO1: Analog LDO, 0.7-3.3V, 100mV/step, 27 steps; IMAX=500mA, input is DLDOIN 

◆ DLDO2: Analog LDO, 0.7-3.4V, 100mV/step; 28 steps; 3.4-4.2V, 200mV/step, 4 steps. IMAX=400mA, input is DLDOIN 

◆ DLDO3: Analog LDO, 0.7-3.3V, 100mV/step; 27 steps, IMAX=300mA, input is DLDOIN 

◆ DLDO4: Analog LDO, 0.7-3.3V, 100mV/step; 27 steps, IMAX=500mA, input is DLDOIN 

◆ ELDO1: Digital LDO, 0.7-1.9V, 50mV/step; 25 steps, IMAX=400mA, input is ELDOIN 

◆ ELDO2: Digital LDO, 0.7-1.9V, 50mV/step; 25 steps, IMAX=200mA, input is ELDOIN 

◆ ELDO3: Digital LDO, 0.7-1.9V, 50mV/step; 25 steps, IMAX=200mA, input is ELDOIN 

◆ FLDO1: Digital LDO, 0.7-1.45V, 50mV/step, 16 steps, IMAX=300mA, input is FLDOIN 

◆ FLDO2: Digital LDO, 0.7-1.45V, 50mV/step, 16 steps, IMAX=100mA, input is FLDOIN 

◆ FLDO3: Sink and Source LDO, FLDOIN/2, BUCK4/2, IMAX=30mA, input is FLDOIN, for VREFDQ，default on 

◆ GPIO0LDO: Analog LDO, 0.7-3.3V, 100mV/step, 27 steps, IMAX=100mA, input is ALDOIN 

◆ GPIO1LDO: Analog LDO, 0.7-3.3V, 100mV/step, 27 steps, IMAX=150mA, input is ALDOIN 

◆ CHGLED: GND switch for motor or LED, IMAX=100mA 

--Two wire serial interface (SCK/SDA) supporting standard and quick slave mode 

--Intelligent Power Select (IPS), VBUS-IPSOUT is 80mΩ typically 

--Adaptive Li battery PWM charger with current total up to 2.8A 

--Battery Fuel Gauge and coulomb counter 

--Power output on/off touch key 

--Internal Temperature sensor and protection 

--Safe and Soft start up 
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3 Typical Application 
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Figure 3-1
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4 Pin Map 
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Figure 4-1 
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5 Pin Description 
Table 5-1 

N um Name Type Condition Description 

1 ELDO1 O  Output pin of ELDO1 

2 ELDO2 O  Output pin of ELDO2 

3 ELDO3 O  Output pin of ELDO3 

4 FLDO1 O  Output Pin of FLDO1 

5 FLDOIN PI  FLDO input source 

6 FLDO2 O  Output Pin of FLDO2 

7 FLDO3 O  Output Pin of FLDO3 

8 VIN4 PI  BUCK4 input source 

9 LX4 IO  Inductor Pin for BUCK4 

10 BUCK4 I  BUCK4 feedback pin 

11 DRAMPWROK O  

Power good pin, push-pull output, and pull to VBUCK4 internal. 

DRAMPWROK is an active high dedicated output signal. 

DRAMPWROK asserts when voltage rails VBUCK4 is within 15% of 

its nominal voltage 

12 VCCAPWROK O  

Power Good pin, push-pull output, and pull to VBUCK4 internal. 

VCCAPWROK asserts when all voltage rails to the SOC that are 

supposed to be on in S0 and S0IX states are within 15% of its 

nominal voltage 

13 BUCK3 I  BUCK3 feedback pin 

14 LX3 IO  Inductor Pin for BUCK3 

15 VIN3 PI  BUCK3 input source 

16 GND G  GND for internal analog circuit 

17 DLDO4 O  Output Pin of DLDO4 

18 DLDO3 O  Output Pin of DLDO3 

19 DLDOIN PI  DLDOIN input source 

20 DLDO2 O  Output Pin of DLDO2 

21 DLDO1 O  Output Pin of DLDO1 

22 VIN6 PI  BUCK6 input source 

23 LX6 IO  Inductor Pin for BUCK6 

24 BUCK6 I  BUCK6 feedback pin 

25 VIN1 PI  BUCK1 input source 

26 VIN1 PI  BUCK1 input source 

27 LX1 IO  Inductor Pin for BUCK1 
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N um Name Type Condition Description 

28 LX1 IO  Inductor Pin for BUCK1 

29 BUCK1 I  BUCK1 feedback pin 

30 GND G  GND for internal analog circuit 

31 DP I  Charger detection, USB D+ 

32 DM I  Charger detection, USB D- 

33 ALDO1 O  Output pin of ALDO1 

34 ALDO2 O  Output pin of ALDO2 

35 TS I  Battery Temperature Sensor Input or an External ADC Input 

36 ALDO3 O  Output pin of ALDO3 

37 ALDOIN PI  ALDO input source 

38 VREF O  Internal reference voltage 

39 GPIO1 IO  

General purpose I/O or LDO by REG92H. When it's digital input, 

the logic high level is 1.5V, and the logic low level is 0.5V 

typically. When it's digital output, the logic high level is decided 

by REG93H. 

40 GPADC I  

General purpose I/O/ADC input or LDO by REG90H. When it's 

digital input, the logic high level is 1.5V, and the logic low level 

is 0.5V typically. When it's digital output, the logic high level is 

decided by REG91H. 

41 LX5A IO  Inductor Pin for BUCK5 phase A 

42 LX5A IO  Inductor Pin for BUCK5 phase A 

43 VIN5 PI  BUCK5 input source 

44 VIN5 PI  BUCK5 input source 

45 VIN5 PI  BUCK5 input source 

46 BUCK5 I  BUCK5 feedback pin 

47 LX5B IO  Inductor Pin for BUCK5 phase B 

48 LX5B IO  Inductor Pin for BUCK5 phase B 

49 GND G  GND for internal analog circuit 

50 COREPWROK O  

Power Good pin, push-pull output , and pull to VCC_RTC 

internal. COREPWROK is an active high dedicated output signal. 

COREPWROK asserts when all voltage rails to the SOC that are 

supposed to be on in S0 and S0IX states are within 15% of its 

nominal voltage 

51 SCK I 
2.2KΩ  

Pull High 

Clock pin for serial interface, need a 2.2KΩ Pull High. 

52 SDA IO 
2.2KΩ 

 Pull High 

Data pin for serial interface, need a 2.2KΩ Pull High. 
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N um Name Type Condition Description 

53 VCC_RTC O  Output pin of VCC_RTC 

54 VINT PO  Internal logic power, 1.8V 

55 VBUS PI  VBUS input, must tied to pin 61 

56 SLP_S0IX_B I  

SOC sleep signal, SLP_S0IX_B is an active low dedicated input 

signal from the SOC that indicates S0IX state entry upon 

assertion (SLP_S0IX=LOW) and exit upon de-assertion 

(SLP_S0IX_B=HIGH). Typically, the logic high level is 1.5V, and 

the logic low level is 0.5V. 

57 N_BATDRV O  BAT to PS extern PMOS driver 

58 CHGLED O  Charger status indication 

59 IPSOUT PO  System power source 

60 IPSOUT PO  System power source 

61 VBUS PI  VBUS input, must tied to pin 55 

62 PWRON I  Power On-Off key input，Internal 100k pull high to VINT pin 

63 SUSPWRDACK I  

Power down signal, SUSPWRDACK is an active high dedicated 

input signal from the SOC that tells the PMIC to turn off all rails 

but RTC. Typically, the logic high level is 1.5V, and the logic low 

level is 0.5V. 

64 IRQ O 
10KΩ 

 Pull High 

Interrupt output, open drain output, need a 10KΩ Pull High 

65 PLTRST_B I  
Reset signal from SOC to PMIC. Typically, the logic high level is 

1.5V, and the logic low level is 0.5V. 

66 BUCK4SET I  
Setting BUCK4 default Output Voltage, this pin must tied to 

GND/VINT or floating. 

67 LOADSENSE I  PWM Charger Current Sense Resistance Positive Input 

68 BATSENSE I  PWM Charger Current Sense Resistance Negative Input 

69 LX_CHG IO  Inductor Pin for PWM Charger 

70 VIN_CHG I  Charger input source 

71 LX2 IO  Inductor Pin for BUCK2 

72 VIN2 PI  BUCK2 input source 

73 BUCK2 I  Feedback to BUCK2 

74 GND G  GND for internal analog circuit 

75 RSMRST_B O 
10KΩ  

Pull High 

Power good pin, open drain output, need a 10KΩ Pull High. 

Resume reset output to SOC, de-asserted (=1) after ALDO3 is 

within 15% nominal voltage 

76 ELDOIN PI  ELDO input source 

77 EP G  Exposed pad, connected to system ground 
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6 Block Diagram 
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Figure 6-1
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7 Absolute Maximum Ratings 
 

Table 7-1 

SYMBOL DESCRIPTION VALUE UNITS 

VBUS Input Voltage Range -0.3 to 11 V 

VRIO1 
Voltage Range on pins RSMRST_B, SUSPWRDACK, IRQ, PLTRST_B,  

COREPWROK 
-0.3 to 5.5 V 

VRIO2 Voltage Range on pins SCK, SDA, GPADC, GPIO1, SLP_S0IX_B -0.3 to IPSOUT+0.3 V 

VRIO3 Voltage Range on pins DRAMPWROK, VCCAPWROK -0.3 to VBUCK4+0.3  

VRIO3 Voltage Range on pin PWRON -0.3 to 2.1 V 

Tj Operating Junction Temperature Range 125 ℃ 

TA Operating Temperature Range -20 to 85 ℃ 

Ts Storage Temperature Range -40 to 150 ℃ 

TLEAD Maximum Soldering Temperature (at leads，10sec) 260 ℃ 

VESD Maximum ESD stress voltage，Human Body Model >2000 V 

PD Internal Power Dissipation 2700 mW 
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8 Electrical Characteristics 
                                             Table 8-1  

SYMBOL DESCRIPTION CONDITIONS MIN TYP MAX UNITS 

VBUS 

VIN VBUS Input Voltage  3.5  7 V 

IOUT 
VOUT Current Available Before Loading 

BAT 
 100 500 4000 mA 

VUVLO VBUS Under Voltage Lockout   3.5  V 

VOUT IPSOUT Output Voltage  2.9  5.0 V 

RVBUS Internal Ideal Diode On Resistance VBUS to IPSOUT  80  mΩ 

Battery Charger 

VTRGT BAT Charge Target Voltage  4.1 4.2 4.35 V 

ICHRG Charge Current  200 1200 2800 mA 

ITRKL Trickle Charge Current Ratio to ICHRG   10%   mA 

VTRKL Trickle Charge Threshold Voltage   3.0  V 

ΔVRECHG Recharge Battery Threshold Voltage 
Threshold Voltage Relative 

to VTARGET 
 -100  mV 

TTIMER1 Charger Safety Timer Termination Time Trickle Mode 40 50 70 min 

TTIMER2 Charger Safety Timer Termination Time CC Mode 360 480 720 min 

IEND 
End of Charge Indication Current Ratio 

to ICHRG 
CV Mode 10% 10% 20% mA 

ITOLER The tolerance of charge current ICHRG = 0.2A - 2.8A ±3% ±5% ±10% mA 

VTOLER The tolerance of charge target voltage    ±0.5% V 

NTC 

VLTF-work 
Cold Temperature Fault Threshold 

Voltage For Battery Work 
 0 3.226 3.264 V 

VHTF-work 
Hot Temperature Fault Threshold 

Voltage For Battery Work 
 0 0.282 3.264 V 

VLTF-charge 
Cold Temperature Fault Threshold 

Voltage For Battery Charge 
 0 2.112 3.264 V 

VHTF-charge 
Hot Temperature Fault Threshold 

Voltage For Battery Charge 
 0 0.397 3.264 V 

Off Mode Current 
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IBATOFF OFF Mode Current BAT=3.7V  40  μA 

BUCK 

fOSC Oscillator Frequency Default  3  MHz 

L Inductor value   1.0  μH 

BUCK1 

IVIN1 Input Current 
PFM Mode 

IBUCK1 =0 
 40  μA 

 Switch Current Limit of PMOS PWM Mode  3900  mA 

IBUCK1 Available Output Current PWM Mode  3000  mA 

VBUCK1 Output Voltage  0.5 1 1.3 V 

COUT1 Output capacitor value  22 4*22 110 μF 

BUCK2 

IVIN2 Input Current 
PFM Mode 

IBUCK2 =0 
 40  μA 

 Switch Current Limit of PMOS PWM Mode  2300  mA 

IBUCK2 Available Output Current PWM Mode  1800  mA 

VBUCK2 Output Voltage  0.6 1 1.52 V 

COUT2 Output capacitor value  22 22 66 μF 

BUCK3 

IVIN3 Input Current 
PFM Mode 

IBUCK3 =0 
 40  μA 

 Switch Current Limit of PMOS PWM Mode  3000  mA 

IBUCK3 Available Output Current PWM Mode  2500  mA 

VBUCK3 Output Voltage  0.6 1 1.52 V 

COUT3 Output capacitor value  22 22 66 μF 

BUCK4 

IVIN4 Input Current 
PFM Mode 

IBUCK4 =0 
 40  μA 

 Switch Current Limit of PMOS PWM Mode  3000  mA 

IBUCK4 Available Output Current PWM Mode  2500  mA 

VBUCK4 Output Voltage  0.8 1.5 1.84 V 

COUT4 Output capacitor value  22 22 66 μF 

BUCK5 (Dual Phase) 

IVIN5 Input Current 
PFM Mode 

IBUCK5 =0 
 50  μA 

 Switch Current Limit Per PMOS PWM Mode  3900  mA 
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IBUCK5 Available Output Current PWM Mode  6000  mA 

VBUCK5 Output Voltage  0.5 1 1.3 V 

COUT5 Output capacitor value  44 3*22 132 μF 

BUCK6 

IVIN6 Input Current 
PFM Mode 

IBUCK6 =0 
 40  μA 

 Switch Current Limit of PMOS PWM Mode  2000  mA 

IBUCK6 Available Output Current PWM Mode  1500  mA 

VBUCK6 
Output Voltage 

(3.3V for AXP288D) 
 1.6 1.8 3.4 V 

COUT6 Output capacitor value  22 22 66 μF 

RTCLDO (always on) 

VRTCLDO Output Voltage IRTCLDO=1mA  3  V 

IRTCLDO Output Current   60  mA 

ALDO1 

VALDO1 Output Voltage IALDO1=1mA 0.7 1.2 3.3 V 

IALDO1 Output Current   500  mA 

IQ Quiescent Current   60  μA 

PSRR Power Supply Rejection Ratio VALDO1=3V,f=1kHz  70  dB 

eN Output Noise,20Hz-80KHz VALDO1=1.8V,IALDO1=10mA  40  μVRMS 

ALDO2 

VALDO2 Output Voltage IALDO2=1mA 0.7  3.3 V 

IALDO2 Output Current   300  mA 

IQ Quiescent Current   60  μA 

PSRR Power Supply Rejection Ratio VALDO2=3V, f=1kHz  70  dB 

eN Output Noise,20Hz-80KHz VALDO2=1.8V,IALDO2=10mA  40  μVRMS 

ALDO3 

VALDO3 Output Voltage IALDO1=1mA 0.7 3.3 3.3 V 

IALDO3 Output Current   200  mA 

IQ Quiescent Current   60  μA 

PSRR Power Supply Rejection Ratio VALDO3=3V, f=1kHz  70  dB 

eN Output Noise,20Hz-80KHz VALDO3=1.8V,IALDO3=10mA  40  μVRMS 

DLDO1 

VDLDO1 Output Voltage IDLDO1=1mA 0.7  3.3 V 

IDLDO1 Output Current   500  mA 
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IQ Quiescent Current   60  μA 

PSRR Power Supply Rejection Ratio VDLDO1=3V, f=1kHz  70  dB 

eN Output Noise,20Hz-80KHz VDLDO1=1.8V,IDLDO1=10mA  40  μVRMS 

DLDO2 

VDLDO2 Output Voltage IDLDO2=1mA 0.7  4.2 V 

IDLDO2 Output Current   400  mA 

IQ Quiescent Current   60  μA 

PSRR Power Supply Rejection Ratio VDLDO2=3V, f=1kHz  70  dB 

eN Output Noise,20Hz-80KHz VDLDO2=1.8V,IDLDO2=10mA  40  μVRMS 

DLDO3 

VDLDO3 Output Voltage IDLDO3=1mA 0.7  3.3 V 

IDLDO3 Output Current   300  mA 

IQ Quiescent Current   60  μA 

PSRR Power Supply Rejection Ratio VDLDO3=3V, f=1kHz  70  dB 

eN Output Noise,20Hz-80KHz VDLDO3=1.8V,IDLDO3=10mA  40  μVRMS 

DLDO4 

VDLDO4 Output Voltage IDLDO4=1mA 0.7  3.3 V 

IDLDO4 Output Current   500  mA 

IQ Quiescent Current   60  μA 

PSRR Power Supply Rejection Ratio VDLDO4=3V, f=1kHz  70  dB 

eN Output Noise,20Hz-80KHz VDLDO4=1.8V,IDLDO4=10mA  40  μVRMS 

ELDO1 

VELDO1 
Output Voltage 

(1.8V for AXP288D) 
IELDO1=1mA 0.7  1.9 V 

IELDO1 Output Current   400  mA 

IQ Quiescent Current   35  μA 

PSRR Power Supply Rejection Ratio VELDO1=1.2V, f=1kHz  65  dB 

ELDO2 

VELDO2 Output Voltage IELDO2=1mA 0.7  1.9 V 

IELDO2 Output Current   200  mA 

IQ Quiescent Current   35  μA 

PSRR Power Supply Rejection Ratio VELDO2=1.2V, f=1kHz  65  dB 

ELDO3 

VELDO3 Output Voltage IELDO3=1mA 0.7  1.9 V 

IELDO3 Output Current   200  mA 
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IQ Quiescent Current   35  μA 

PSRR Power Supply Rejection Ratio VELDO3=1.2V, f=1kHz  65  dB 

FLDO1 

VFLDO1 Output Voltage IFLDO1=1mA 0.7 1.2 1.45 V 

IFLDO1 Output Current   300  mA 

IQ Quiescent Current   35  μA 

PSRR Power Supply Rejection Ratio VFLDO1=1.2V, f=1kHz  65  dB 

FLDO2 

VFLDO2 Output Voltage IFLDO2=1mA 0.7 1.2 1.45 V 

IFLDO2 Output Current   100  mA 

IQ Quiescent Current   35  μA 

PSRR Power Supply Rejection Ratio VFLDO2=1.2V, f=1kHz  65  dB 

FLDO3 

VFLDO3 Output Voltage IFLDO3=1mA 

0.5*VBUCK4(default) 

Or 

0.5*VFLDOIN 

V 

IFLDO3 Output Current   30  mA 

IQ Quiescent Current   35  μA 

GPADC 

VGPIO0LDO Output Voltage 
REG90H[2:0]=011, 

IGPIO0LDO=1mA 
0.7  3.3 V 

IGPIO0LDO Output Current REG90H[2:0]=011  100  mA 

IQ Quiescent Current REG90H[2:0]=011  35  μA 

PSRR Power Supply Rejection Ratio 
REG90H[2:0]=011 

VGPADC=3V, f=1kHz 
 65  dB 

GPIO1 

VGPIO1LDO Output Voltage 
REG92H[2:0]=011, 

IGPIO1LDO=1mA 
0.7  3.3 V 

IGPIO1LDO Output Current REG92H[2:0]=011  150  mA 

IQ Quiescent Current REG92H[2:0]=011  35  μA 

PSRR Power Supply Rejection Ratio 
REG92H[2:0]=011 

VGPIO1=3V, f=1kHz 
 65  dB 

CHGLED 

RCHGLED Internal Ideal Resistance Supply Voltage is 0.3V  2  Ω 

TWSI 

VCC Input Supply Voltage  1.8 3.3  V 
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Addr TWSI Slave Address (7 bits)   0x34   

fSCK Clock Operating Frequency   400  kHz 

VIL SCK/SDA Logic Low Voltage 
SDA is Open drain pin 

  0.3*VCC V 

VIH SCK/SDA Logic Low Voltage 0.7*VCC   V 

tf Clock Data Fall Time 2.2Kohm Pull High  60  ns 

tr Clock Data Rise Time 2.2Kohm Pull High  100  ns 

VINT 

VINT Internal power supply for logic circuit   1.8  V 

Related IO: PWRON 

Rpull-up Internal resister to VINT  50 100  KΩ 

VIL Logic Low Voltage   0.5  V 

VIH Logic High Voltage   1.3 2.1 V 

Related IO: IRQ 

VIL Logic Low Voltage IRQ is open drain output pin, pull up to 

IO power (VIO) by 10KΩ 

  0.3 V 

VIH Logic High Voltage 0.7*VIO  VIO V 

Related IO: RSMRST_B 

VIL Logic Low Voltage RSMRST_B is open drain output pin, 

pull up to IO power (VIO) by 10KΩ 

  0.3 V 

VIH Logic High Voltage 0.7*VIO  VIO V 

Related IO: SUSPWRDACK 

VIL Logic Low Voltage 
Input pin 

 0.5  V 

VIH Logic High Voltage  1.3  V 

Ipull-down Pull down current  15  μA 

Related IO: DRAMPWROK 

VIL Logic Low Voltage 
DRAMPWROK is push-pull output pin, 

pull up to BUCK4 internal 

  0.3 V 

VIH Logic High Voltage 
0.7* 

VBUCK4 
 VBUCK4 V 

Related IO: SLP_S0IX_B 

VIL Logic Low Voltage 
Input pin 

 0.5  V 

VIH Logic High Voltage  1.3  V 

Ipull-down Pull down current  15  μA 

Related IO: VCCAPWROK 

VIL Logic Low Voltage 
VCCAPWROK is push-pull output pin, 

pull up to BUCK4 internal 

  0.3 V 

VIH Logic High Voltage 
0.7* 

VBUCK4 
 VBUCK4 V 

Related IO: COREPWROK 
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VIL Logic Low Voltage 
COREPWROK is push-pull output pin, 

pull up to VRTCLDO internal 

  0.3 V 

VIH Logic High Voltage 
0.7* 

VRTCLDO 
 VRTCLDO V 

Related IO: PLTRST_B 

VIL Logic Low Voltage 
Input pin 

 0.5  V 

VIH Logic High Voltage  1.3  V 

Ipull-down Pull down current  15  μA 

Related IO: GPADC 

VIL Logic Low Voltage 
REG90H[2:0]=010, digital input 

 0.5  V 

VIH Logic High Voltage  1.3  V 

VIL Logic Low Voltage REG90H[2:0]=000, drive low   0.3 V 

VIH Logic High Voltage 
REG90H[2:0]=001, drive high 

 (high level set by REG91H) 
0.7 3.3 3.3 V 

Related IO: GPIO1 

VIL Logic Low Voltage 
REG92H[2:0]=010, digital input 

 0.5  V 

VIH Logic High Voltage  1.3  V 

VIL Logic Low Voltage REG92H[2:0]=000, drive low   0.3 V 

VIH Logic High Voltage 
REG92H[2:0]=001, drive high 

 (high level set by REG93H) 
0.7 3.3 3.3 V 
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9 Control and operation 
       

When AXP288 works, the TWSI (two wire serial interface) SCK/SDA pin is pulled up to system IO power, and this interface 

can be used by HOST to access and adjust AXP288’s working status. 

Note that the external power hereinafter is VBUS input. 

9.1 Power on/off and Power sequences 

PMIC has power off and power on status. When at off state, all voltage outputs are turned off except VCC_RTC, VINT and 

charger. At this time if powered by battery, the total power consumption is typically 40uA. 

9.1.1 Power on/off sources 

Power on source 
Below are the 3 power up sources supported by AXP288 in mechanical off state: 

1. Charger insertion (VBAT > VBPTH) 

2. Battery insertion (VBAT > VBPTH) 

3. Power on key pressed (VBAT > VBPTH) 

Note：VBPTH (boot threshold), 3.0-3.45V, 150mV/step, 4 steps, default is 3.15V.  

Power off source 
Below are the few sources that can trigger power down of PMIC: 

1. ALDOIN < VOFF ( indicating IPSOUT too low)  

2. Faulty condition 

3. Power on key pressed  

4. BYT/CHT cold off 

 

Power on from charger insertion  
 

The PMIC should be able to start the boot sequence from a charger insertion. A charger insertion is detected from a rising 

voltage on the VBUS node. If 4.1V< VBUS < 7.0V, the charger will start charging immediately and autonomously.  If the battery 

level is above the battery boot threshold, the PMIC will continue the boot process, otherwise the charger will continue 

charging until the battery boot threshold is reached at which point the PMIC will continue the boot process. 
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Off State

Charger Insertion

Battery level > 
boot threshold?

Standby State (S0iX)

Charging

no

PMIC Boots to 
standby state

yes
SoC de-asserts 
SLP_S0IX_B Pin

Active State (S0)

PMIC completes 
boot process asserts 
PWRGOOD signals

SoC Boots OS

 
Figure 9-1 

  

Power on from battery insertion 
The PMIC should be able to start the boot sequence from a battery insertion. A battery insertion is detected from a 

rising voltage on the battery node. If the battery level is above the battery boot threshold, the PMIC will continue the boot 

process. 

 

Off State

Battery insertion

Battery level > 
boot threshold?

Standby State (S0iX)

Shutdown

no

PMIC Boots to 
standby state

yes
SoC de-asserts 
SLP_S0IX_B Pin

Active State (S0)

PMIC completes 
boot process asserts 
PWRGOOD signals

SoC Boots OS

 
Figure 9-2 

 

Power on from power key pressed 
POK----Power On Key 

The Power On Key(POK) can be connected between PWRON pin and GND of AXP288. AXP288 can automatically 

identify the status and then correspond respectively. 

The PMIC should be able to start the boot sequence from a power on key pressed. The PMIC has a configurable timer 

to detect the power on key hold time. Power on key signal in AXP288 is referred as POK. Once falling edge is detected on 
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POK, PMIC timer will start counting the hold time. POK signal has to be low for at least 32ms for it to be considered a valid 

signal. If the power on key hold time exceeds the timer threshold (ONLEVEL determined by REG36H [7:6]), the PMIC will 

continue to boot as long as the battery voltage is above the battery boot threshold. Otherwise the PMIC will remain off.  

 

Off State

Power Button

Pbutton Timer > 
turn on time?

Standby State (S0iX)

Shutdown

PMIC Boots to 
standby state

yes

SoC de-asserts 
SLP_S0IX_B Pin

Active State (S0)

PMIC completes 
boot process asserts 
PWRGOOD signals

SoC Boots OS

no

Battery level > 
boot threshold?

yes

no

 
Figure 9-3  

 

Power off from ALDOIN< VOFF 
    PMIC will constantly monitor voltage level of ALDOIN which is connected to IPSOUT. When VALDOIN < VOFF (default is 2.9V, 

set in REG 31H[2:0]), PMIC will force shutdown. There will be 500us de-bounce circuit for ALDOIN detection and adjusted 

hysteresis voltage to prevent false trigger. After force shutdown occurred, PMIC will remain off and wait for power on event to 

boot up. 

VOFF and the compensated hysteresis voltage as below:  

Table 9-1 

VOFF condition VX condition ( Hysteresis) 

VOFF<=3.0V 0.3V 

VOFF = 3.1V 0.2V 

VOFF = 3.2V or 3.3V 0.1V 

 

Power off due to faulty condition 
 PMIC will force shutdown once faulty event happened. Faulty event includes VBUS>7V, PMIC internal temperature 

exceeds warning level3 (set in REG 8FH [2]) and buck output drop more than 15% than the targeted output voltage (set in Reg 

81H). 

 
Power off by power on key pressed  
 Once power on key pressed, POK signal assert low and need to remain low for 32ms to be considered valid. PMIC has 

configurable timer to detect power on key hold time. If POK remain low for less than IRQLEVEL (set in REG 36H [5:4]), POKSIRQ 

will be set. For POK hold time > IRQLEVEL, POKLIRQ will be set. Typically, the system uses POKLIRQ to allow user to express 
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their demands for Host shutdown. 

 If POK remain low for more than OFFLEVEL (set in REG 36H [1:0]), POKOIRQ will be issued. After IRQ issued, PMIC will wait 

for a period of time before it force shutdown (set in REG36H[3]). The PMIC can be turned on automatically (set in REG36[2]). 

The waiting period is programmable from 0s to 70s(set in REG37H[2:0]). 

 If POK width is more than 16s, then PMIC will force shutdown immediately. This feature can be set in REG 8FH [3]. When 

PMIC force shutdown, VCC_RTC will be shut off for 2 seconds, with 1K resistor to pull VCC_RTC to ground and then it will turn 

back on.  

                                  

                      
 

Figure 9-4 
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9.1.2 Power up sequence 

Specially for Intel mode: 

Buck3 - V1P05S/V1P0A/ 
V1P0S

Buck6 - V1P8

LDO2 - V1P2A/S

LD03 -V3P3A

RSMRST_B

LDO5 - VREFDQ

DRAMPWROK

BYT Cold Boot Sequence

Buck1 - VCC

Buck4 - VDDQ

LDO 6 - eMMC

LDO1 - V1P2SX
 Buck2 - V1P0SX

VCCAPWROK

COREPWROK

VBAT
VRTC

SUSPWRDNACK

SLP_S0IX_B

PLTRST_B

Signals from SoC

T0

T1

T2

T3

T5 T6

T7

Buck5 - VNN

T4

0

 

Figure 9-5   

Note: 

• Buck 3, 5 and 6 power up at the same time 

• PMIC Power up sequence has no dependency on SUSPWRDNAK signal 

• SLP_S0IX_B signal gates pmic performing the remainder power up sequence 

Table 9-2 

Parameter Description Min Typical Max Units 

T0 Rail Ramp-Up Time from 10% to 

90% voltage level 

0.08 1 2 ms 

T1 Rail to Subsequent Rail Turn-On 

Delay 

0.5 1 2.05 ms 
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Parameter Description Min Typical Max Units 

T2 V3P3A valid to RSMRST_B 

de-assertion 

0  150 μs 

T3 VREFDQ valid (within +/-10% of 

its final normal value) to 

DRAMPWROK assertion 

0  150 μs 

T4 RSMRST_B de-assertion 

toSLP_S0IX_B de-assertion 

80   μs 

T5 SLP_S0IX_B de-assertion to first 

SX rail turn-on delay 

0 8 16 ms 

T6 Core rails valid to VCCAPWEROK 

and COREPWROK assertion 

 1  ms 

T7 COREPWROK assertion to 

PLTRST_B de-assertion 

60   μs 

 

VBAT

VRTC

Buck3-
V1P05S/V1P0A/V1P0S

Buck6-V3P3A&ELDO1-
V1P8A

LDO2-V1P2A/S

LDO3-V3P3A

RSMRST_B

SUSPWRDNACK

Buck4-VDDQ

LDO5-VREFDQ

DRAMPWROK

Buck5 - VNN

Buck1-VCC

LDO6-eMMC

SLP_S0IX_B

LDO1-V1P2SX

Buck2-V1P0SX

VCCAPWROK

COREPWROK

PLTRST_B

Signals from SoC

BYT Cold Boot Sequence for AXP288D

0

T0

T1

T2

T3

T4

T5
T6

T7

  
Figure 9-6   
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Note: 

• Buck 3, 5, 6 and ELDO1 power up at the same time 

• PMIC Power up sequence has no dependency on SUSPWRDNAK signal 

• SLP_S0IX_B signal gates pmic performing the remainder power up sequence 

Table 9-3 

Parameter Description Min Typical Max Units 

T0 Rail Ramp-Up Time from 10% to 

90% voltage level 

0.08 1 2 ms 

T1 Rail to Subsequent Rail Turn-On 

Delay 

0.5 1 2.05 ms 

T2 V3P3A valid to RSMRST_B 

de-assertion 

0  150 μs 

T3 VREFDQ valid (within +/-10% of 

its final normal value) to 

DRAMPWROK assertion 

0  150 μs 

T4 RSMRST_B de-assertion 

toSLP_S0IX_B de-assertion 

80   μs 

T5 SLP_S0IX_B de-assertion to first 

SX rail turn-on delay 

0 8 16 ms 

T6 Core rails valid to VCCAPWEROK 

and COREPWROK assertion 

 1  ms 

T7 COREPWROK assertion to 

PLTRST_B de-assertion 

60   μs 

 




