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PMIC with Ultra-Low IQ Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

General Description

The MAX20366 is a highly integrated and programmable
power management solution designed for ultra-low-
power wearable applications. It is optimized for size and
efficiency to enhance the value of the end product by
extending battery life and shrinking the ovPTerall
solution size. A flexible set of power-optimized voltage
regulators, including multiple buck, boost and buck-
boost converters, and linear regulators, provides a high
level of integration and the ability to create a fully
optimized power architecture. The quiescent current of
each regulator is ultra-low targeted at extending battery
life in always-on applications.

The MAX20366 includes a complete battery
management solution with battery seal, charger, power
path, and fuel gauge. Both thermal management and
input protection are built into the charger. The device
also includes a factory programmable button controller
with multiple inputs that are customizable to fit specific
product UX requirements.

Three integrated LED current sinks are included for
indicator or backlighting functions, and an ERM/LRA
driver with automatic resonance tracking is capable of
providing sophisticated haptic feedback to the user. A
low noise, 1.5W buck-boost converter provides a clean
way to power LEDs commonly used in optical heart-rate
systems. The device is configurable through an 12C
interface that allows for programming various functions
and reading the device status, including the ability to
read temperature and supply voltages with the
integrated ADC. This device is available in a 72-bump,
0.5mm pitch, 4.88mm x 4.19mm, wafer-level package
(WLP) and operates over the -40°C to +85°C extended
temperature range

Applications

e \Wearable Devices
e |oT

Benefits and Features
o Extend Battery-Use Time Between Battery Charging
* 2 x Micro-1Q, 400mA Buck Regulators (330nA Ig

typ each)
- 0.550V to 1.180V in 10mV Steps

MAX20366

- 0.550V to 2.125V in 25mV Steps
- 0.550V to 3.700V in 50mV Steps

» Micro-lg, 600mA Buck Regulator (330nA Iq typ)
- 0.550V to 1.180V in 10mV Steps
- 0.550V to 2.125V in 25mV Steps
- 0.550V to 3.700V in 50mV Steps

* Micro-Iq LV LDO/Load Switch (1pA g typ)
- 1.0V to 2.0V Input Voltage
- 50mA Output
- 0.5V to 1.95V Output, 25mV Steps

* Micro-lg LDO/Load Switch (1pA Iq typ)
- 1.71V to 5.5V Input Voltage
- 100mA Output
- 0.9V to 4V, 100mV Steps

* Micro-Iq Buck-Boost Regulator (2uA Iq typ)
- 1.5W Output
- 2.6V to 5V in 50mV Steps

e Easy-to-Implement Li+ Battery Charging

» Wide Fast Charge Current Range: 5mA to
500mA

» 28V/-5.5V Tolerant Input

* + Programmable JEITA Current/Voltage Profiles

e Minimize Solution Footprint through High Integration
+ 3.3V or 5.0V Safe Output LDO
- 15mA When CHGIN Present
* ERM/LRA Haptic Driver
- Automatic Braking (LRA Only)
- Automatic Resonance Tracking (LRA Only)

. Supports a Wide Variety of Display Options
Micro-lq Boost Regulator (2.4pA Iq typ)
- 300mW Output
- 5V to 20V in 250mV Steps
+ 3-Channel Current Sinks
- 20V Tolerant
- Programmable from 0.6mA to 30mA
* Optimize System Control
- Programmable Push-Button Controller
- Programmable Supply Sequencing
- Factory Shelf Mode
- On-Chip Voltage/Charge Current Monitor Mux
and Analog-to-Digital Converter (ADC)

Ordering Information appears at end of data sheet.
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Simplified Block Diagram

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
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NOTE: ALL CAPACITANCE LISTED ARE EFFECTIVE CAPACITANCE AFTER DERATING.
FOR SWITCHING REGULATORS, PLEASE REFER TO THE CAPACITANCE SELECTION SECTION IN THE
DETAILED DESCRIPTION FOR THE CORRESPONDING REGULATOR.
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Absolute Maximum Ratings
(All voltages referenced to GSUB, unless otherwise noted) .....
CHGIN

SYS, BAT, SDA, SCL, TPU, IVMON, RST, INT, PFN_, HDIN,

L2IN, LSW_IN, BBOUT, FGBAT ....cccooverrreenn. -0.3V to +6.0V
THM oo -0.3V to min(VeggaT *+ 0.3V, +6.0V)
X = SN 0.3V to +17.0V
CAP, SFOUT.....onev...... -0.3V to min([VcHgIN| + 0.3V, +6.0V)
IR 11 NTRY/ 1 TS 0.3V to +2.2V

MPC_, BK_LX, BK_OUT, BBLVLX, BSTLVLX, CPN-0.3V to
(Vgys +0.3V)

DRP, DRN......coovveverrerrrennn -0.3V to min(VHDIN + 0.3V, +6.0V)
BBHVLX ..overeveeeen -0.3V to min(Vggout + 0.3V, +6.0V)
ISET ........... -0.3V to min(Vgat + 0.3V, Vgys + 0.3V, +6.0V)
L_OUT o 0.3V to (VN +0.3V)
LSW_OUT ..o -0.3V to (Vi sw N +0.3V)

CPP ..o, (Vepn - 0.3V) to (Vepy + 6.0V)

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System
CPOUT ................ (Vcpp - 0.3V) to min(Vcpp + 6.0V, +12.0V)
BSTHVLX, BSTOUT, LED_ ...cocvevcvevevinee -0.3V to +22.0V

BK_GND, BSTGND, BBGND, HDGND, AGND, DGND ~0.3v
to +0.3V

CSN, CSPH w.ovvveeceoeeeeevecceeeee -0.3V to (VEggaT + 0.3V)
Continuous Current into BK_OUT, BK_LX, BBLVLX, BBHVLX,
BBOUT, BSTLVLX, BSTHVLX, BSTOUT ................. +660mA
Continuous Currentinto L_IN, L_OUT ..................... +250mA
Continuous Current into SW_IN, SW_OUT............... +140mA
Continuous Current into BAT, SYS, CHGIN............. £1000mA
Continuous Current into DRP, DRN, HDIN ............... +600mA
Continuous Current into Any Other Terminal ............ +100mA
Continuous Power Dissipation (Multilayer Board) (Tp = +70°C,
derate 32.53mW/°C above +70°C.)......ccccccvevcuvennennne 2602mw
Operating Temperature Range ...................... -40°C to +85°C
Storage Temperature Range ........................ -65°C to +150°C
Soldering Temperature (reflow)..........cccocvevviininineens +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional operation of the device at these or
any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect

device reliability.

Package Information

72 WLP

Package Code

W724A4+1

Outline Number

21-100373

Land Pattern Number

Refer to Application Note 1891

Thermal Resistance, Four Layer Board:

Junction-to-Ambient (6,a)

30.74°C/W

For the latest package outline information and land patterns (footprints), go to www.analog.com/packages. Note that a
“+” “#”, or “-” in the package code indicates RoHS status only. Package drawings may show a different suffix character,
but the drawing pertains to the package regardless of RoHS status.

Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to www.analog.com/thermal-tutorial.
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MAX20366

Electrical Characteristics
(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vcygin = unconnected or VougiN_DET to +28.0V, Ta = -40°C to +85°C, unless
otherwise noted. Typical values are at Ta = +25°C, VBAT = 3.7V, VcygIN = 5.0V, CcHaIN_EFF = 1HF, Cypig_gFF = 1HF, Ccap EFF

= 1uF, Cgys_grr = 10uF, CeaT EFF = 1WF, Cgk_ouT_EFF = 10uF, C|_ N = 1WF, C__out_eFF = 10F, CeeoUT_EFF = 8.84F,
CgsTouT EFF = 10uF, Lk ouT = 2.2uH, LggoyT = 2.2uH, LgsTouT = 4.71H. Limits are 100% tested at Tp = +25°C.) (Note 1))

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
GLOBAL SUPPLY CURRENT
VcHaIN = 5V, ON mode, Charger
disabled, THM monitoring disabled
| ) )
CHGIN Input Current CHGIN" | SFOUT disabled, LDO2 disabled, all 081 mA
other rails disabled
VcHaIN = 0V, SEAL mode, LDO2
. 0.25
disabled
VcHGIN = 0V, OFF mode, LDO2 enabled,
L2IN connected to BAT, Fuel Gauge 1.50
contribution not included
VcHaIN = 0V, Battery Recovery (BR)
mode, LDO2 disabled, Fuel Gauge 1.35
contribution not included
VcHaIN = 0V, ON mode, LDO2 disabled,
all other rails disabled, Fuel Gauge 1.50
| contribution not included
BAT Input Current BAT Verain = 0V, ON mode, LDO? disabled, WA
Buck1 enabled, all other rails disabled, 1.87
Fuel Gauge contribution not included
VcHaIN = 0V, ON mode, LDO2 disabled,
Buck1 enabled, Buck2 enabled, all other 219
rails disabled, Fuel Gauge contribution ’
not included
VcHaIN = 0V, ON mode, LDO2 disabled,
Buck1 enabled, Buck2 enabled, Buck3 269
enabled, all other rails disabled, Fuel ’
Gauge contribution not included
INTERNAL SUPPLIES, UVLOS, AND BAT OCP
VN rising (Note 2) 2.92 3.25
Vceint OTP OK VCCINT_OTP_ y
Threshold / Startup OK VcenT falling (Note 2) 2.60 2.90
Voltage
Vpig OTP OK Vg rising 1.52 1.62
VDIG_OTP_OK - \Y;
Threshold Vpg falling 1.41 1.51
VceinT UVLO VceINT rising (Note 2) 2.20 2.45 2.75
VCCINT_UvVLO - Y
Threshold (POR) VcenT falling (Note 2) 2.15 2.40 2.70
VceinT UVLO
Vv
Threshold (POR) CC'NTH—UVLO (Note 2) 50 mv
Hysteresis —
Internal Vp,g Regulator Vpig 1.71 1.80 1.89 \
V risin
Vpig UVLO Threshold VpiG uvLO DIG - 9 1.59 173 \VJ
- Vpig falling 1.51 1.61
V| UVLO Threshold
DIG ¥ VDIG_UVLO_H 100 mV
Hysteresis
Internal CAP Regulator Vcap VCHGIN = 4.3V to 28.0V 3.75 4.10 455 v
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
VCHGIN = Vcap rising 3.15 3.40 3.60
CAP Detect Threshold VcAP_DET ; Y
VcHaGIN = Veap falling 2.60 2.80 3.00
CAP Detgct Threshold VAP DET H 600 mV
Hysteresis
CHGIN Detect VCHGIN rising 4.00 415 4.30
VCHGIN_DET , \Y;
Threshold VcHain falling 3.20 3.30 3.40
CHGIN Detect VCHGIN_DET_
Threshold Hysteresis H 850 mv
CHGIN Detection CHGIN insertion 108
. tcHGIN_DET ms
Debounce Time CHGIN detachment 100
Vsys rising, VSysUvlo = 00 2.65 2.75 2.85
Vgys falling, VSysUvlo = 00 2.60 270 2.80
SYS UVLO Threshold Vsys_uvio | Vsys falling, VSysUvio = 01 2.80 2.90 3.00 v
Vgys falling, VSysUvlo = 10 2.90 3.00 3.10
Vsys falling, VSysUvlo = 11 3.10 3.20 3.30
YS UVLO Threshol
SYS UVLO Threshold Vsys uvLO_H 50 mv
Hysteresis
SYS UVLO Falling tsys_uvLo FD | Vsys falling 20 us
Debounce Time
IBatOc = 000 200
IBatOc = 001 400
IBatOc = 010 600
IBatOc = 011 480 800 1120
BAT OCP Threshold IBAT_oOCP mA
- IBatOc = 100 600 1000 1400
IBatOc = 101 720 1200 1680
IBatOc = 110 840 1400 1960
IBatOc = 111 960 1600 2240
BAT OCP Threshold
. IBAT_OCP_H 7 %
Hysteresis - -
BAT OCP Rising tBAT ocp_RD | Isys rising 50 ms
Debounce Time
Enabled for t when transitionin
SYS Pulldown Rsys_PD SYS_PD 9 10 0
Resistance to battery recovery (BR) mode
Rsys_pp is enabled on SYS for this time
SYS Pulldown Time tsys_Pb when transitioning to battery recovery 30 ms
(BR) mode
OVP AND INPUT CURRENT LIMITER
CHGIN Overvoltage VCHGIN_oV | VCHGIN rising 7.2 7.5 7.8 v
Threshold
CHGIN Overvoltage v
Threshold Hysteresis CHGIN_OV_H 200 mv
- i i V -
gl:iStIN SYS Valid Trip CHGJrhli_SYS_ VGHGIN - Vsys rising 30 145 290 mv
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

Threshold

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
- i i V
CHGIN SYS V?|Id Trip CHGIN_SYS_ 275 mv
Point Hysteresis TP_H
Input Overcurrent Max | t<tiLiM_BLANK; ILimMax = 0 400 450 500
S LIM_MAX - — mA
Limit t<tiim_BLANK. ILimMax = 1 800 1000 1250
ILimCntl = 000 50
ILimCntl = 001 90
ILimCntl = 010 150
ILimCntl = 011 200
Input Current Limit ILim mA
ILimCntl = 100 300
ILimCntl = 101 400
ILimCntl = 110 400 450 500
ILimCntl = 111 900 1000 1100
ILimBlank = 00 0.0
Input Current-Limit ¢ ILimBlank = 01 0.5
. . ILIM_BLANK . ms
Blanking Time ILimBlank = 10 1.0
ILimBlank = 11 10.0
SYS Requlation Volt Vv VBAT RE VBAT RE VBAT RE v
egulation Voltage SYS_REG G+014 G+020 g+026
ion- Vv
SYS Regulation-Voltage CHGIN_SYS_ 40 mv
Dropout REG
CHGIN to SYS On RCHGIN_SYS 0.37 0.66 Q
Resistance
Input Current Soft-Start t
. ILIM_SFT 1 ms
Time
TShdn = 000 50
TShdn =001 60
TShdn =010 70
Thermal Shutdown T TShdn = 011 80 .
CHG_SHDN C
Temperature TShdn = 100 90
TShdn =101 100
TShdn =110 110
TShdn =111 120
CHGIN Boot Retry tcHG_RETRY_ | ChgAlwTry = 1, Device Specific (see
. 0.5 s
Timeout T™MO Table 8)
BATTERY CHARGER
BAT to SYS On RBAT sys | VBaT =4.2V, IgaT = 300mA 80 140 mQ
Resistance
Thermal Regulation T TcHG_s .
CHG_LIM C
Temperature HDN - 3
BAT to SYS Switch On VBAT SYs_oON | Vsys falling, measured as VgaT - Vgys 10 19 35 mvV
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MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys grr = 10uF, CgaT EFF = 1HF, Cgk_out EFF = 10uF, C_ N = 1F, CL out EFF = 1HF, CgeouT EFF = 8.84F,

Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
BAT to SYS Switch Off | VBAT_SYS_OF | /.« rising, measured as VgaT - Vsys 3 1 0 iy
Threshold F
SYS to BAT Charge Vsys BAT RE | Measured as Vgys - VBAT, SysMinVit =
Current Reduction 000. Vaat > 3.6V 100 mV
G » VBAT .
Threshold
SysMinVIt = 000 3.6
SysMinVIt = 001 3.7
SysMinVIt =010 3.8
SysMinVIt = 011 3.9
Minimum SYS Voltage Vsys LM \Y
SysMinVIt = 100 4.0
SysMinVIt = 101 4.1
SysMinVIt =110 42
SysMinVIt = 111 43
Charger Current Soft- YiCHG SFT 1 ms
Start Time -
IPChg = 00 ?ng;
0.09 x 0.10 x 0.11 x
IPChg =01 IFcHe  IFcHg  IFcHG
Precharge Current IpcHG 020 x mA
IPChg =10 |F.CHG
IPChg = 11 ?Fg(:';
VPChg = 000 2.10
VPChg = 001 2.25
VPChg = 010 2.40
VPChg =011 2.55
Precharge Threshold VBAT_PCHG \
- VPChg = 100 2.70
VPChg = 101 2.85
VPChg = 110 3.00
VPChg = 111 3.15
Precharg.e Threshold VBAT PCHG_H % iy
Hysteresis
ChgStepRise = 0000 3.80
ChgStepRise = 0001 3.85
ChgStepRise = 0010 3.90
ChgStepRise = 0011 3.95
Step-Charge Threshold | VBAT_STPCHG | ChgStepRise = 0100 4.00 \%
ChgStepRise = 0101 4.05
ChgStepRise = 0110 4.10
ChgStepRise = 0111 415
ChgStepRise = 1000 4.20
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MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
ChgStepRise = 1001 4.25
ChgStepRise = 1010 4.30
ChgStepRise = 1011 4.35
ChgStepRise = 1100 4.40
ChgStepRise = 1101 4.45
ChgStepRise = 1110 4.50
ChgStepRise = 1111 4.55
ChgStepHys = 000 100
ChgStepHys = 001 200
Step-Charge Threshold | VBAT STPcHG | ChgStepHys = 010 300 iy
Hysteresis _H ChgStepHys = 011 400
ChgStepHys = 100 500
ChgStepHys = 101 600
ChglStep = 000 ,g;"é
ChglStep = 001 ,gsH’é
ChglStep = 010 |I(:)§H)é
- 0.5 x
Resucton bus o Step | 1FCHG_STPCH | CgiStep =011 IFere "

G
Charge ChglStep = 100 0.6 x

IFCHG
0.7

ChglStep = 101 ,FCH’é

ChglStep = 110 lng)é;

ChglStep = 111 IFcHG
ISET Current Gain KiSET 2000 AA
Factor
ISET Regulation ViSET 1 v
Voltage

RiseT = 400kQ 5
BAT Fast-Charge IFcHG RiseT = 40kQ 45 50 55 mA
Current Set Range = K0

ISET = 500

ChgBatReg = 0000 4.0500

ChgBatReg = 0001 4.1000

ChgBatReg = 0010 4.1500
32:::3(;%9”'3“0" VBAT REG | TA=25°C 41853 42000  4.2147 v

Ta =-5°C to +50°C 41769  4.2000  4.2231

41622 42000 4.2378
ChgBatReg = 0100 4.2500
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

Threshold

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
ChgBatReg = 0101 4.3000
ChgBatReg = 0110 4.3500
Ta=25°C 43846  4.4000  4.4154
Ta =-5°C to +50°C 43758  4.4000  4.4242
4.3604 4.4000 4.4396
Ta=25°C 44344 44500  4.4656
Ta =-5°C to +50°C 4.4255  4.4500  4.4745
4.4099 4.4500 4.4901
ChgBatReg = 1001 4.5000
ChgBatReg = 1010 4.5500
ChgBatReg = 1011 4.6000
ChgBatReChg = 00 70
Battery-Recharge Vv ChgBatReChg = 01 120
BAT_RECHG mV
Threshold ChgBatReChg = 10 170
ChgBatReChg = 11 220
PChgTmr =00 30
Maximum Precharge ¢ PChgTmr = 01 60 .
. PCHG min
Time PChgTmr = 10 120
PChgTmr = 11 240
FChgTmr =00 75
Maximum Fast-Charge t FChgTmr = 01 150 .
) FCHG min
Time FChgTmr = 10 300
FChgTmr =11 600
IChgDone = 00 (:'050 X
FCHG
. A A1
IChgDone = 01 (: 085 x (: 00 (: o x
Charge Done I FCHG FCHG FCHG
. CHG_DONE mA
Qualification 0.200 x
IChgDone =10 [
FCHG
IChgDone = 11 ?'300 X
FCHG
MtChgTmr = 00 0
Maximum Maintain t MtChgTmr = 01 15 .
. MTCHG min
Charge Time MtChgTmr = 10 30
MtChgTmr = 11 60
Timer Accuracy tcHG_Acc -10 +10 %
Fast-Charge Timer
Extend Current IFCHG_TEXT | See [Figure 32] 50 %lFCHG
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF

= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Fast-Charge Timer
Suspend Current IFCHG_TSUs | See [Figure 32] 20 %lFCHG
Threshold
V
ChgCool/Room/WarmBatReg = 00 BA-(F)—F 5E
G- VY.
V
Battery Regulation vV ChgCool/Room/WarmBatReg = 01 BATO_ ?E
. BAT_REG_JT G-0.
Voltage Reduction Due A v \%
to Temperature ChgCool/Room/WarmBatReg = 10 GB%—(?SE
V
ChgCool/Room/WarmBatReg = 11 BA;—RE
ChgCool/Room/WarmIFChg = 000 ?'20 X
FCHG
ChgCool/Room/WarmIFChg = 001 |0'30 X
FCHG
ChgCool/Room/WarmIFChg = 010 |0'40 X
FCHG
Fast-Charge Current ChgCool/Room/WarmIFChg = 011 |0'5° X
Reduction Due to IFCHG_JTA FCHG mA
Temperature ChgCool/Room/WarmIFChg = 100 |0'6° X
FCHG
ChgCool/Room/WarmIFChg = 101 |0'70 X
FCHG
0.80
ChgCool/Room/WarmIFChg = 110 [ X
FCHG
ChgCool/Room/WarmIFChg = 111 IFCHG
VAT rising, valid only when CHGIN is
present, when VgaT < VBaT UvLO the
BAT UVLO Threshold Y - 1.95 2.05 2.15 \Y
resho BAT_UVLO | BAT to SYS switch opens and BAT is
connected to SYS through a diode
BAT UVLO Threshol
UVLO Threshold VBAT_UVLO_H 50 mv
Hysteresis
BAT Pulldown RBAT PD | BatPD =1 15 kQ
Resistance -
HARVESTER INTERACTION
Harvester Intere?ction IHARV_CMP_Q | VBAT = 3.7V 025 UA
Comparator Quiescent
Current
H | i =4 =
arvester nteractloh IHARV_BAT SY VeaT = 4.2V, Igys = OpA 0.65
Ideal BAT to SYS Diode s DIO vV —40V | = 10mA pA
Quiescent Current -DIo_Q BAT = %2V, Isys = 1TUm 12
Harvester Interaction VHARV_SYS_B POR condition, Vgat = 2.1V, Igys = -
SYS to BAT Diode Drop | AT_DIO_PORS 20mA 0.6 \Y
in POR / SEAL Mode EAL m
Harvester Interaction v v ing. Tac HrvBatReg = 0000 3.9710 4.0500 4.0723
B : HARV_BAT R | VBAT rising, Ta=- ~
attery Charging Stop EG 18°C. +80°C HrvBatReg = 0001 4.0200 4.1000 4.1226 \%
Threshold HrvBatReg = 0010 | 4.0691  4.1500  4.1728
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

IsFouT = 15mMA

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
HrvBatReg = 0011 4.1181 4.2000 4.2231
HrvBatReg = 0100 4.1671 4.2500 4.2734
HrvBatReg = 0101 4.2161 4.3000 4.3237
HrvBatReg = 0110 4.2652 4.3500 4.3739
HrvBatReg = 0111 4.3142 4.4000 4.4242
HrvBatReg = 1000 4.3632 4.4500 4.4745
HrvBatReg = 1001 4.4122 4.5000 4.5248
HrvBatReg = 1010 4.4613 4.5500 4.5750
HrvBatReg = 1011 4.5103 4.6000 4.6253
VHARV_
HrvBatReChg = 00 BAT_REG
-0.07
VHARV_
. HrvBatReChg = 01 BAT_REG
Harvester Interaction VHARY BAT R -012
Battery Charging — -1 Vgar falling : v
Restart Threshold ECHG VHARV_
HrvBatReChg = 10 BAT_REG
-0.17
VHARV_
HrvBatReChg = 11 BAT_REG
-0.22
VHARV_
HrvCool/Room/WarmBatReg = 00 BAT_REG
-0.15
Harvester Interaction VHARV_
arveste e_ actio HrvCool/Room/WarmBatReg = 01 BAT_REG
Battery Charging Stop | VHARV_BAT R 010 Vv
Threshold Reduction EG_JTA VHA.RV
Dueto T t -
uefo femperature HrvCool/Room/WarmBatReg = 10 BAT_REG
-0.05
\Y,
HrvCool/Room/WarmBatReg = 11 HARV_
BAT_REG
Harvester Interaction
V| V| =42V, | =100mA, measured
Ideal BAT-to-SYS Diode | I RV-BATS | "BAT SYS 28 mv
. YS_DIO REG | as VBAT - Vsys
Regulation
Harvester Interaction VHARV_BAT_S VBAT = 4.2V, Igys = from -20mA to 1A in
Ideal BAT-to-SYS Diode | YS_DIO_LOADT 1us, measured as VgaT - Vsys 165 mV
Load Transient RAN '
H tor | ) VeaT = 4.2V, Igys = from 1A to -1mA in
| darvleBs :.;: tntesricstlgq d tHARV_BAT SY | 1us, measured as the time from when 110
ea -to- lode S DIO REL | IBAT goes negative to when it rises above HS
Release Delay - = 50uA
SFOUT LDO
SFOUTVSet = 0 (5V), V| =6V,
| = oA (5V). Verien 4.85 5.00 5.15
Vsrout Srout ~ v
SFOUT LDO Voltage SFOUTVSet =0 (5V), VcHgIN = 5V, 4.90
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SFOUTVSet =1 (3.3V), V| =5V,
. (3.3V). Venain 3.15 3.30 3.45
IsFouT = 0mA
SFOUTVSet = 1 (3.3V), VcHGIN = 5V,
| =15 3.29
SFoUT = 15mA
SFOUT LDO is turned off if Vcyg)N is VCHGIN
\% _
SFOUT OVP Voltage SFOUT_OV | gpove VeHain ov threshold ov Y
SFOUT Thermal Limit TsrFouT_LIM 150 °C
THERMISTOR MONITOR
THM Monitoring ITHM_Q VDIG to TPU swﬂch closed, THM 190 uA
. measurement running
Quiescent Current
V1Hm falling,
JEITASet = 0,
HrvEn =1 and 12.51 14.51 16.51
. i Harvester Actively
Harvester Interaction ViRy THM_H | DeVice Specific Charging %V
— - (see JEITASet and v fallin oVDIG
THM Hot Threshold oT HrvEn in Table 8) THM g,
JEITASet =1,
HrvEn =1 and 21.53 23.53 25.53
Harvester Actively
Charging
V1Hm falling,
. . JEITASet = 0, No 21.53 23.53 25.53
Device Specific Harvester mode
THM Hot Threshold VTHM_HOT | (see JEITASet in Vrhu falling %VpIG
Tabl ’
Table §) JEITASet=1,No | 3094 3294  34.94
Harvester mode
V falling,
Device Specific ngsm =go 3094 3294  34.94
THM Warm Threshold VTHM_WARM | (see JEITASet in Vi falling %Vpig
Table 8 ’ ) ) .
Table 8) JEITASet = 1 4820  50.20 52.20
THM Cool Threshold VTHM_cooL | VTHM rising 57.61 59.61 61.61 %Vbig
THM Cold Threshold VTHM_coLp | VTHm rising, No Harvester mode 7173 7373 75.73 | %Vbig
Device Specific VTHM rising, HrvEn
\Y
?::;’:ﬁ;ﬁ’; THM Cold HR\g—LT[':M—C (see HrvEn in =1and Harvester | 7957 8157 8357 | %VpiG
Table 8) Actively Charging
THM Disable Threshold VTHM_DIS | VTHM rising 90.94 92.94 94.94 | %Vpic
THM Thrgshold VTHM_H 60 Y
Hysteresis
THM Inout Leak | V1HM = 0V to 5.5V, Fuel Gauge 1 o A
nputLeakage THM_LK contribution not included ) H
TPU Input Leak | VDIG to TPU switch disabled, V1py = 0V 1 +1 A
nput Leakage TPU_LK t0 5.5V - v
Vpjg-to-TPU Switch _
) RvDIG_TPU | 3mA through the switch 3 10 o)
Resistance
IVMON MULTIPLEXER
No load on IVMON | IVMONRatioConfig
) 100.0 %
pin. Inputs: Charger | = 00
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,

Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
IVMON Multiplexer Current, BAT, SYS, | IVMONRatioConfig 50.0
Output Ratio BK10UT, =01 )
VIVMON_DIV_R | BK20UT, IVMONRatioConfig 333
T BK3OUT, L1OUT, |=10 i
L20UT, SFOUT, IVMONRatioConfig 250
BBOUT =11 '
10uA load on
IVMON pin. Inputs
Charger Current,
BAT, SYS, . )
BK10UT, Q/SI(I)ONRatloConflg 55
BK20UT, -
BK3OUT, L10UT,
L20UT, SFOUT,
IVMON Multiplexer RIVMON DIV BBOUT KO
Output Impedance - 1A load on IVMONRatioConfig 31.0
IVMON pin. Inputs | =01 )
Charger Current, IVMONRatioConfig 28.0
BAT, SYS, =10 '
BK10UT,
BK20UT, . )
BK30UT, L10UT, Q’:\’LONRG‘“OCW'Q 24.0
L20UT, SFOUT, -
BBOUT
IVMON multiplexer disabled, pulldown
IVMON Input Leakage llVMON_LK resistance disabled, VIVMON = 0V to -1 +1 MA
5.5V
IVMON Multiplexer Off- . .
State Pulldown RIVMON_OFF IVMON multiplexer disabled, pulldown 590 KO
. resistance enabled
Resistance
SAR ADC
I . .
ADC Quiescent Current ADC_Q Conversion running 930 MA
ivi R
ADC.; HDIN Divider ADC_HDIN_DI HDIN conversion running 2.20 MQ
Resistance \Y
ivi R
ADC.; IVMON Divider ADC_IVMON_ IVMON conversion running 2.20 MQ
Resistance DIV
ivi R
ADC.; CHGIN Divider ADC_CHGIN_ CHGIN conversion running 1.10 MQ
Resistance DIV
ivi R
ADC.; CPOUT Divider ADC_CPOUT_ CPOUT conversion running 0.82 MQ
Resistance DIV
ivi R
ADC.; BSTOUT Divider ADC_BSTOUT BSTOUT conversion running 0.89 MQ
Resistance DIV
Y
A!DC. HDIN L.east ADC_HDIN_L 21 57 mv
Significant Bit SB
\Y
A!DC. I.VMON. Least ADC_IVMON_ 21 57 mv
Significant Bit LSB
\Y
APC. .CHGIN. Least ADC_CHGIN_ 3235 mv
Significant Bit LSB
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

Threshold

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Y,
APC. QPOUT Least ADC_CPOUT_ 3235 mv
Significant Bit LSB
\Y)
APC. BSTOQT Least ADC_BSTOUT 8235 mv
Significant Bit LSB
ADC HDIN Absol =2. i
. solute VADC_HDIN_A | VHDIN = 2.6V 65 +65
Sensing Worst-Case oc v gy mV
Accuracy HDIN = - -123 +123
ADC IVMON Absolut =1. R
C_ ON Absolute VADG_IVMON_ Vivmon = 1.0V 34 +34
Sensing Worst-Case ACC v — 55V mV
Accuracy IVMON = 9. -123 +123
ADC CHGIN Absol =3. R
. solute VADC_CHGIN_ VCHGIN = 3.0V 79 +79
Sensing Worst-Case ACC v —8.0V mV
Accuracy CHGIN = 8. -178 +178
ADC CPOUT Absolut =5. -
C _C OUT Absolute VADG_CPOUT VepouT = 5.0V 118 +118
Sensing Worst-Case ACC v — 66V mV
Accuracy CPOUT = 0. -150 +150
ADC BSTOUT Absolut =3. -
. solute | vapc ssTouT VesTtourt = 3.0V 115 +115
Sensing Worst-Case ACC v - 210V mV
Accuracy _ BsTouT =21. -465 +465
ADC Conversion Time tADC CONV 1.1ms (typ)'addltlonal delay prior to each 82 us
- 1st conversion
HAPTIC DRIVER
\Y
Input Voltage HDIN 2.6 55 \%
Quiescent Current IHD_Q VpRrp / VDRN = 0V to VHpIN 1.25 mA
VHDIN rising 2.65 275 2.85
HDIN UVLO Threshold | VHDIN_UVLO . v
- VHpiN falling 2.60 2.70 2.80
HDIN UVLO Threshold VHDIN_UVLO
: = - 50 mV
Hysteresis H
H-Bridge PWM Output fHD_PwMm_out 225 25.0 27.5 kHz
Frequency
-Bri D \Y, /
H-Bridge PWM Output HD_PWM_OU 7 bits HDIN %VHDIN
Duty-Cycle Resolution T 128
HptOffimp = 1 15 kQ
H-Bridge Output- RUD OFF P mp R
Impedance in Off State - HptOfflmp = 0 HD_ON Q
LS
H-Bridge Output | During back EMF detection, Vprp / ] ] A
- +
Leakage in High-Z State HD_LK VDRN = 0V to VHpIN H
) ) RHD_ON_Hs | High-side pMOS switch on, 300mA load 0.04 0.18 0.50
H-Bridge On Resistance X - Q
RHD_ON_LS | Low-side nMOS switch on, 300mA load 0.04 0.18 0.50
H-Brldge Overcurrent- IHD_ocP RlSlng c?urrent through high-side or low- 600 1000 1500 mA
Protection Threshold side switch
H-Bridge Overcurrent-
Protection Threshold IHD_ocP_H 130 mA
Hysteresis
H-Bridge Thermal-
Shutdown Temperature THD_SHDN Rising temperature 150 °C

www.analog.com

Analog Devices | 19




MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF

= 1uF, Csys grr = 10uF, CgaT EFF = 1HF, Cgk_out EFF = 10uF, C_ N = 1F, CL out EFF = 1HF, CgeouT EFF = 8.84F,

Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
H-Bridge Thermal-
Shutdown Temperature | THD SHDN_H 25 °C
Threshold Hysteresis
PPWM Mode Input fHD_PPWM_IN 10 250 kHz
Frequency - -
LRA Resonance ma>f(200 m|r.1(800k
. f . . . k/IniGss| /IniGss[1
Frequency Tracking HD_LRA See the Haptic Driver section 11:01,10 1:01,100 Hz
Range 0) 0)
Startup Latency tHD_START | Time from enabling to vibration response 6.5 7.5 ms
BUCK1&2
V Input voltage =V
Input-Voltage Range IN P g SYS 27 55 v
10mV step resolution 0.55 1.18
Output-Voltage Range VBK_ouT 25mV step resolution 0.55 2125 \%
50mV step resolution 0.55 3.7
IBk_ouT =0, Vsys = 3.7V, VBK_out =
lo_BK 1.2V, Buck_VStep = 256mV, Buck_FPWM 0.35 0.70 MA
Quiescent-Supply =0
Current Isk_out =0, Vsys = 3.7V, Vgk_out =
lo_BK PWM | 1.2V, Buck_FPWM = 1, L = 2.2uH, 2 mA
Buck_ISet = 175mA
Shutdown Supply
Current with Active Isp_BK Buck disabled, Buck_ActDsc = 1 60 MA
Discharge Enabled
Output Average Voltage ACC_BK Buck_lntengs = 0, CCM operation, 25 125 %
Accuracy VBK ouT <34V
Peak-to-Peak Volt CBk_ouT_EFF 2 4HF, Igk_ouT = TmA, L
cak-lo-Feak voltage VRPP BK | =2.2uH, Buck_lIset = 150mA, Voyr = 10 mv
Ripple 1.2V, Vsys = 3.7V
Nominal Peak Current IPSET BK | 25mA step resolution 0 375 mA
Set Range
Load Transient VLoAD_TRANS | 10UA to 300mA at 1A/us, Ck_EFF =
- 70 mV
Response _BK 9uF, VB ouT=1.2V
) \Y Buck_IAdptDis = 0, Buck_IntegDis =
Load Regulation Error LOADK—REG—B OT;K_OU'IP= I5$00mA uck_ntegtas -0.5 %
Line Requlation E VLINE_REG_B | VBK_oUT = 1.2V, Vgys from 2.7V to 45 v
me Tegtiation Errer K_ 5.5V, Igk_out = 200mA, Cgk_out > 9HF - m
Maximum Operative | Load regulation error = -5%,
Output Current BK_MAX Buck_IntegDis =0 400 mA
Valley Current Limit
During Short-Circuit to ISHRT BK | VBK_OUT = OV 1 A
GND
Vallgy Current Limit VLY BK_STUP During ste?rtup pefore PGOOD =1 250 mA
During Startup condition is achieved
BKLX Leakage Current ILK_BKLX Buck disabled -1 +1 MA
Active Discharge IAcTD_BK | VBK_OUT = 0.7V 8 16 28 mA
Current
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Pas§|ve Discharge Rpsv_BK 6 10 14 KO
Resistance

Time from enable to PGOOD and full
) ) t current capability. No load. 1
Full Tum-On Time ONBK | Murata GRM155R60J226ME11 22F 10 ms
output capacitor
Effici EFFIC BK Buck_VSet = 1.2V, IBk_ouT = 10mA, 86 %
iciency - Inductor: Murata DFE201610E-2R2M °
BKLX Rising/Falling SLW_BK Buck_LowEMI =0 3
Vins
Slew Rate SLW_BK_L | Buck_LowEMI =1 0.6
Thermal Shutdown TSHDN_BK ILoAD > 20mA 140 °c
Threshold
BUCK3
\Y, =
Input-Voltage Range IN Input voltage = VSYS 2.7 55 \%
10mV step resolution 0.55 1.18
Output-Voltage Range VBK3oUT 25mV step resolution 0.55 2.125 \Y,
50mV step resolution 0.55 3.7
IBK3OUT =0, VSYS = 3.7V, VBK3OUT =
I ) )
Quiescont.Subol QBK3 133V, Buck3FPWM = 0 05 08 bA
Curart PRY IBK3OUT = 0, VSYS = 3.7V, VBK3OUT =
lq_Bk3_PWM | 3.3V, Buck3FPWM = 1, L = 2.2uH, 1.5 mA
Buck3ISet = 175mA
Shutdown Supply
Current with Active |SD_BK3 Buck3 disabled, Buck3ActDsc = 1 60 MA
Discharge Enabled
Output Average-Voltage Buck3IntegDis = 0, CCM operation, ) o
Accuracy ACC_BK3 | \Bk3ouT < 3.4v 25 2.5 o
CBK3OUT_EFF 2 4pF, IBK30OUT = 1mA,;
;?akl:"'Peak Voltage VRPP BK3 | L = 2.2uH; Buck3lset = 150mA, VOUT = 10 mv
PP 1.2V, VSYS = 3.7V
Nominal Peak Current IPSET BK3 | 25mA step resolution 0 375 mA
Set Range -
Load Transient VLOAD_TRANS | 10pA to 300mA at 1A/us, CBK3EFF = 70 mV
Response BK3 9uF, VBK3OUT = 1.2V
. VLoAD_REG_B | Buck3lAdptDis = 0, Buck3IntegDis = 0, o
Load Regulation Error s IBK30UT = 500mA -0.5 %
Vv Vgk3ouT = 3.3V, VSYS from 5.5V to
Line Regulation Error LINEIZ:?EG—B 3.4V, IBK30OUT = 300mA, Cgkaout > +100 mV
4uF, LDO mode assistant enabled
Maximum Operative | Load regulation error = -5%,
Output Current BK3_MAX Buck3IntegDis = 0 600 mA
Valley Current Limit
During Short-Circuit to ISHRT BK3 | VBK3OUT =0V 1.8 A
GND
Valley Current Limit lvLY_BK3_STU | During startup before PGOOD = 1
. . ; 250 mA
During Startup P condition is achieved
BK3LX Leakage Current ILK_BK3LX Buck3 disabled 1 MA
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Active Discharge IACTD_BK3 | VBK30UT = 0.7V 8 16 28 mA
Current
Passive Discharge Rpsv_Bk3 6 10 14 kQ
Resistance -

Time from enable to PGOOD and full
) . t current capability. No load. 1
Full Tum-On Time ONBK3 | Murata GRM155R60J226ME11 22F 10 ms
output capacitor
- Buck3VSet = 3.3V, IBK3OUT = 250mA, o
Etficiency EFFIC_BKS | |nductor: Murata DFE201610E-2R2M 95 %
BK3LX Rising/Falling SLW_BK3 Buck3LowEMI =0 3 Vins
Slew Rate SLW_BK3 L | Buck3LowEMI =1 0.6
Thermal Shutdown TSHDN_BK3 | ILOAD > 20mA 140 °C
Threshold -
Supply vs. BOUT VIN_BOUT_DR . _
Dropout threshold POUT TH. F Supply falling, Buck3VSet = 3.3V 250 330 400 mV
LDO1 (TYPICAL VALUES ARE AT V| qin=1.2V, VL10uT=1V)
LDO mode 1
VIN_LDO1 v
Input Voltage - Switch mode 0.7
LDO enabled, I 1oyt =0 1.0 2.2
' - LD led, | = itch
Quiescent-Supply lq_LDO O enabled, I 1oyT = 0, switch mode 0.35 0.90 UA
Current LDO enabled, I 1oyt =0, 07 15
LDO1_MPCOCNT = 1, MPCO high ) '
Quiescent-Supply | IL1ouT =0, V1N = 1.2V, LDO1VSet =
Current in Dropout Q.LbO1D 51D (1.225V) 24 4.2 HA
Output Leakage ILk_L1ouT | VL1ouT = GND, LDO1 disabled 0.015 25 HA
Shutdown Supply
Current with Active ISD_LDO1 LDO1 disabled, LDO1ActDsc = 1 50 MA
Discharge Enabled
Maximum Output IL10UT_MAX 50 mA
Current
Output-Voltage Range Vi1out 25mV step resolution 0.50 1.95 \%
2 V +0.2V) <V, <2V, 1 =
Output-Voltage ACC_LDO! (VL1ouT ) S VLN L10OUT 395 +3.95 %
Accuracy 1mA
V =1V, | =50mA, LDO1VSet =
Dropout Voltage VDROP_LDO1 1\51 N L1ouT 70 mv
V|
Line-Regulation Error LINEORFG—LD VLN = (ViL1ouT + 0.2V) to 2V 04 +0.4 %IV
V|
Load-Regulation Error LOA[Z;\;EG—LD IL1ouT = 100pA to 50mA 0.003 0.013 %/mA
VLINETRAN LD | VL1IN = +1V to +2V, 200ns rise time +45
Line Transient - — mV
01 VLqIN = +1V to +2V, 1ps rise time +25
VLOADTRAN L | IL1ouT = 0 to 10mA, 200ns rise time 80
Load Transient - — mV
DO1 IL1ouT = OmA to 50mA, 200ns rise time 130
Passive-Discharge RpD_LDO1 5 10 15 kQ
Resistance -
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF

= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Active-Discharge IAD_LDO! 7 25 55 mA
Current

R \Y =1V, | =50mA .
Switch Mode - ON_LDO1 L1IN L10UT 1.1 o
Resistance ON_LDO1.0p | v 415 = 0.7V, IL10uT = TMA 27
7
| =0, time from 10%—-90% of final
toN_LDO1 L1ouT ° ° 0.38
value ms
IL1ouT = 0, time from 10%—-90% of final
t
Turn-On Time ON_LDO1_SW value, switch mode 0.065
IL1ouT = OmA, LDO1_MPCOCNT =1,
toN_LDO1 time from MPCO rising to 90% of L10UT 580 ns
final value, C 1oyt = 10nF
\Y, =1.2V,V = GND
Short-Circuit Current ISHRT_LDO1 vL1IN =12V vL1OUT = GND, switch = = mA
Limit - LAIN = 2<% YL10UT ’ 305 1000
mode
Thermal-Shutdown TSHDN_LDO! 150 °c
Temperature
Thermal-Shutdown TSHDN_LDO1 o
. - - 10 C
Temperature Hysteresis H
V1N falling 0.53 0.77
L1IN UVLO VUuVLO_LDO1 — \Y
V1N rising 0.78 1.00
10Hz to 100kHz, V| 1N = 2V, VL 1ouT =
120
1.8V
10Hz to 100kHz, V =2V,V =
Output Noise VNOISE_LDO1 1.0V L1IN Liout 95 HVRMS
10Hz to 100kHz, V| 1N = 2V, VL 1ouT = 20
0.5V
LDO2 (ALWAYS ON LDO, TYPICAL VALUES ARE AT V| gy = +3.7V, Vi 20uT = +3V)
LDO mode 1.71 5.5
VIN_LDO2 : Y,
Input Voltage Switch mode 1.2 55
Quiescent-Supply lo_Lpo2 LDO enabled, I 2oyt = OMA 1.0 1.9
” LDO enabled, | = OpA, switch A
Current IQ_LDO2_SW L2ouT = 2K 0.35 0.9 H
mode
Quiescent-Supply | ILoouT = OMA, Vi oIN = 2.9V, LDO2VSet
Current in Dropout QLbO2D | _ 415 (+3V) 19 37 bA
Shutdown-Supply
Current with Active ISD_LDOz LDO2 disabled, LDO2ActDSC =1 55 MA
Discharge Enabled
. 100
Maximum Output IL20UT MAX VigIN > 1.8V mA
Current 50
Maximum Output lL20UT _MAX_V | VBAT > 3.2V, V| 20yt = 1.8V,
Current when Supplied . 100 MA
from VoINT CCINT LDO2Supply = internal (seeTable 8)
. LDO2Supply = internal (see Table 8),
- R
Internal-Supply Switch ON_L2IN switch between VCCINT and L2IN 4.5 7.3 11 kQ
Output-Voltage Range Vi2ouT 100mV step resolution 0.9 4.0 \%
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF

= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
a V| = (V| + 0.5V) or higher,
Output-Voltage ACCLDO2 | L2IN _( 1L22UT ) or hig o7 w27 %
Accuracy L2ouT = 1m
VN = 3.0V, LDO2VSet = 3.1V, I oouT 100
=100mA
V|
Dropout Voltage DROP_LDO2 VL2|N =1.85V, LDO2VSet = 1.9V, ILZOUT 130 mv
=100mA
V| V| =(V +0.5V)t0 5.5V, V >
Line-Regulation Error LINEOREG—LD 1 IéZ\I/N (Vizour ) L2IN -0.4 +0.4 %IV
V| +1.8V <V <+55V, | =100pA
Load-Regulation Error LOADREG_LD L2IN L2ouT H 0.002 0.007 %/mA
02 to 100mA
Line T ont VLINETRAN_LD V2N =4V to 5V, 200ns rise time +35 v
ne fransien 02 Vi o|N =4V to 5V, 1ps rise time 125 m
IL2ouT = OmA to
VLOADTRAN_L 10mA 100
Load Transient — | 200ns rise time - mV
DO2 lL2ouT = 0mAto 200
100mA
Passive Disch
éﬁtr'::n?mharge laD_Lbo2 | Viain=3.7V 8 22 40 mA
| =100mA,
RoN_LDO2 L2ouT VioIN =27V 0.4 0.7
switch mode
itch- R | =100mA,
SWIt.Ch Mode ON_LD02_1p LZOUT VL2|N =18V 0.65 1 o)
Resistance 8 switch mode
| =5mA,
RoN_LDO2_sw L2ouT Viain = 1.2V 15 2.3
switch mode
IL2ouT = OmMA, time 15
Turn-On Time toN_LDO2 | from 10% to 90% of . ms
final value Switch mode 0.26
Short-Circuit Current ISHRT LDO2 | Vi2ouT = GND Vi2iN = 5.5V 225 460 650
e ISHRT LDO2_S Viain = mA
Limit - — |V, =GND 21 4
W L20uT 2.7V, switch mode 0 350 540
Th I-Sh
Te?;iazr:tdown TSHDN_LDO2 150 °C
Thermal-Shutdown TSHDN_LDO2_ 20 °c
Temperature Hysteresis H
VL2 falling 1.05 1.35
L2IN UVLO VuvLo_LDo2 — \Y
V| 2N rising 1.36 1.69
10Hz to 100kHz, V| oy = 5V, Vi 20uT = 150
3.3V
10Hz to 100kHz, V| 2|y = 5V, Vi 20uT = 195
Output Noise VNOISE_LDO?2 2.5V — — MVRMS
10Hz to 100kHz, V| 2|y = 5V, Vi 20uT =
90
1.2V
10Hz to 100kHz, V| 2|y = 5V, Vi 20uT = 80
0.8V
Ouput Leakage lLk_L2ouT | Vi20UuT = GND, LDOZ2 disabled -1 +1 HA
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MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF

= 1uF, Csys grr = 10uF, CgaT EFF = 1HF, Cgk_out EFF = 10uF, C_ N = 1F, CL out EFF = 1HF, CgeouT EFF = 8.84F,

Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
BUCK-BOOST
VBBIN Input voltage = Vgys 27 5.5 v

Input Voltage
Output Voltage Set v 50mV step resolution, do not exceed the
Range BBOUT valid voltage range 26 55 v
Quiescent Supply lo BB IBBOUT = 0, VBBOUT =5V 2 4 HA
Current -
Shutdown Supply
Current with Active Isb_BB Buck-boost disabled, BBstActDsc = 1 60 MA
Discharge Enabled
Maximum Output PMAX BBOUT BBstlAdptDis = 0, VppIN 2 3.2V, VBBoUT 15 W
Operative Power - > 3.2V, 7.5% load regulation (Note 3) )

BBstlAdptDis = 0, BBstVSet > 3.3V
Load-Regulation Error LOADE';EG—E POTJT =dF1)5\I/?/ 0. BBstvSet > 3.3V, -3.5 %
Average Output-Voltage ACC_BBOUT | IsBout = 1mA, CggouT_EFF 2 5HF -3 3 %
Accuracy |
Maximum OUtpUt lLOAD_MAX_S VBB|N >3V, BBStlAdptDIS =0 85 mA
Current During Startup TUP

. ILoAD < ILoAD_MAX_sTup; time from
Startup Time tsTup VagouT = 0V fo final value 13 ms
Input-Supply Current | VBBIN = 3.6V, VggouT =5V,
During Startup BBIN_STUP | Cggout EFF = 10WF, Iggout = 0 10 mA
Output UVLO Threshold | VBBOUT UVLO | Falling edge (50mV hysteresis) 1.85 2.46 \%
HVLX Leakage Current | lLK_BBHVLX -1 +1 HA
LVLX Leakage Current ILK_BBLVLX -1 +1 pA
Passive Discharge R
Resistance PSV_BB 5 10 17 kQ
Active Discharge lacTD BB | VBBOUT = 2.5V 5 20 50 mA
Current -
BBOUT Pulldown BBst Enabled; BBstVSet = 4V; VggouT =
I
Current PD_BB_E 4.1V 300 nA
Thermal Shutdown TSHDN BB ILoAD > 20mA 150 °c
Temp -
HV BOOST
VBSTIN Input voltage = Vgys 27 55 %
Input-Voltage Range
Output-Voltage Range VBsToUT 250mV step resolution 5 20 \Y,
V| .

Output-Voltage UVLO BSTO(;’T—UVL VesTouT - Vsys falling 27 22 16 v

IssTouT =0, Vgyg = 3.7V, BstVSet =
Quiescent-Supply la BST 5V, Tp = 25°C 24 9 bA
Current - IssTouT =0, Vgyg = 3.7V, BstVSet = 5V 106
Output-Average Voltage | )¢ st | IgsToUuT = 1MA, VivouT < 13V -4 +2 %
Accuracy -

BstlSet = 350mA, BstVSet = 12V,
:?akl'to'Peak Voltage VRPP_BST | CBsTOUT_EFF = 101F, LesTouT = 5 mV

ppe 4.7uH, IgsTout = 1MA
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF

= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

4R7M

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
:Zi';f“”e”t'set IPSET BST | 25mA step resolution 100 475 mA
DC Load Regulation VLoAD_REG_B | BstVSet =12V, IgsTouT = 25mMA, BstISet 0.3 %
Error ST = 300mA, BstlAdptEn = 1 ‘ ’
DC Line Regulation VLINE_REG B | ggtySet = 6.5V, Vgys from 2.7V to 5.5V 4 mv
Error ST
BSTOUT Pulldown ResTouT | -3% Load Regulation Error 10 MQ
Resistance
True Shutdown PMOS Ron_Ts IBsTOUT = 100mA 0.15 0.22 Q
On-Resistance
Boost Freewheeling RONBST_FRW | = 100mA
NMOS On-Resistance HL_N BSTOUT 045 0.7 @
Boost NMOS On- RONBST_N BstFETScale = 0, lBSTOUT =100mA 0.55 09 0
Resistance RoNnBsT_NFs | BstFETScale = 1, IgsToyT = 100mA 1.1 1.8
Schottky Diode Forward | VBE_SCHOTTK | IBsTouT = 100mA, VBSTHVLX -

0.2 04 0.6 Y
Voltage Y VBSTOUT
Freewheeling On- RONBST_FRW -
i — IBsTouT = 100mA 50 80 Q
Resistance HL
Minimum toN_BST_MIN 65 ns
t<sub>ON</sub> - -
itchi V| regulation error = -150mV,
Max Switching FREQ_BST_M | VBSTOUT reg 17 35 55 MHz
Frequency X BstlSet = 100mA, BstlAdptEn =0
Max Peak Current ;
BstlAdptEn =1, V regulation
Setting Extra Budget Mlp_wax | - —p-200mv BSTOUT €9 150 250 450 mA
with BstIAdptEn = 1 -
Short-Circuit Current
Limit Difference vs. AlBST SHRT | BstlAdptEn =0 130 200 250 mA
Peak Current Setting
BSTHVLX Leakage [LK_BSTHVLX | Boost disabled 1 MA
BSTLVLX Leakage [LK_BSTLVLX | Boost disabled 1 MA
Pas§|ve Discharge RBSTPSY 10 KO
Resistance
i I
Precharge Current CH
Switching Precharge Isw BsTouT_ | VBSTOUT from Vgys - 0.4V to final 13 mA
Inductor Current PRCH regulation voltage
Full Turn-On Time toN_BST MIN | Time from enable to full current capability 100 ms
BstVSet = 12V, IgsTouT = 20mMA, BstlSet
EFFIC_12 = 300mA, Inductor = Murata 85
DFE201610E-4R7M
BstVSet = 15V, IggToyT = 2MA, BstISet
Efficiency EFFIC_15 = 300mA, Inductor = Murata 83 %
DFE201610E-4R7M
BstVSet = 5V, IgsTouT = 10MA, BstlSet =
EFFIC_5 150mA, Inductor = Murata DFE201610E- 76
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
BstVSet = 6.5V, IgsTouT = 100A, BstlSet
EFFIC_6P5 = 150mA, Inductor = Murata 73
DFE201610E-4R7M
BHVLX Rising/Falling SLW_BSTHVL 2 Vins
Slew Rate X
Thermal Shutdown TsHDN_BST | lLoAD > 20mA 140 °C
Threshold
CHARGE PUMP
VcPIN Input voltage = Vgys 2.7 55 \%
Input Voltage
Quiescent-Supply lo_ cp 5v | lcpout = OuA, CPVSet = 5V 2 35 R
Current IQ_CP_G.GV IcpouT = OpA, CPVSet = 6.6V 22 4.3 H
CPVSet =0, IcpouT = 10pA, Vgyg > 6.6
CPOUT Output Voltage Vepout 3.3V ' v
CPVSet = 1, IcpouT = 10pA 5
Output Accuracy ACC_CP lcpouT < 120pA, Vsys > 3.3V -3 +3 %
Maximum Operative lcPoUT Max | Vsys > 3.3V, -5% load regulation error 250 uA
Output Current -
CPVSet =6.6V, | = 10pA, V =
Efficiency EFF_CP our = oA Vsvs 79 %
3.7V
Max Charge-Pump FREQ_CP 89 100 114 kHz
Frequency
Pas§|ve-D|scharge Rpsy cp 10 K
Resistance -
LOAD SWITCHES 1 AND 2 (TYPICAL VALUES ARE AT V| gy N> = 1.2V)
Y,
Input Voltage SW_IN 0.65 5.50 Y
. Load switch on, voltage protection 0.80 1.20
Quiescent-Supply I enabled
Q_SW_ - - MA
Current Load switch on, voltage protection
) 0.26 0.45
disabled
Y, =3V, V =1.2V, 1 =
On-Resistance Rsw SYs SW_IN sw_out 0.5 0.85 Q
- 50mA
Startup Current Isw_START | Visw_IN =12V, Visw_out = 0V initially 50 108 mA
Voltage Protection v 130 260
SW_PROT mV
Threshold 10 120
Visw IN = 1.2V, 1uF output capacitance,
- i t -
Turn-On Time ON_SW_ 10% to 90% out 15 us
Startup Time-Out Time tsTuP_Lsw ms
Startup Retry Time tRETRY_LSW_ ms
Pas§ive Discharge Rpsv LSW_ 10 KQ
Resistance
Active Discharge IACTD_LSW_ 20 mA
Current
Output Leakage ILK_Lsw_ 1 HA

LED CURRENT SINKS
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF

= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
\Y
Maximum Input Voltage IN_LED_MAX 20 v
Quiscent Current lq_LED AIl'LEDs on, Vgys = 3.7V 245 370 HA
LEDIStep = 0.6mA steps 0.6 15
g::gegt Sink Setting ILED_RNG | LEDIStep = 1mA steps 1 25 mA
LEDIStep = 1.2mA steps 1.2 30
ILep_ = 13mA, Tp =+25°C, Vi gp = 9 2
+0.7V to +20V i
ILEp_=13mA, Vi gp_ =+0.7V to +20V -5 +5
LED Current Accuracy ACC_LED ILep_=0.6mA to 30mA, T = +25°C, %
ViED = +0.7V to +20V -5 S5
ILep_=0.6mAto 30mA, Vi gp =+0.7V 5 6
to +20V .
ILED_SET =95MA, ILEp_= 0.9 X 5SmA 110 160
LED Dropout Voltage VLED DROP | ILED_SET =25MA, I gp_=0.9 x 25mA 145 215 mv
ILED_seT = 30mA, I gp = 0.9 x 30mA 175 270
Leakage in Shutdown ILK_LED VLED_=+20V 0.1 HA
Open-LED Detection VLED DET LEP_ enabled, LEDIStep = 0.6mA steps, 61 92 140 mv
Threshold - falling edge
VBSTOUT Loop Max LED_LOOP_V | 5V < BstVSet < 15V, LED_BoostLoop = VBSTOU Vv
Voltage MAX 1, VLEDO = GND T+95
IagD_BoostLoop =1, LEDO_REFSEL = 190 200 210
LED_BoostLoop = 1, LEDO_REFSEL =
VLEDO Loop Regulation | VLEDO_LOOP | 01 290 300 310 mv
Voltage _REG I;gD_BoostLoop =1, LEDO_REFSEL = 385 400 415
I1_I1ED_BoostLoop =1, LEDO_REFSEL = 485 500 515
FUEL GAUGE (REFER TO MAX17260 FOR DETAILS)/ POWER SUPPLY
FGBAT UVLO VEGBAT rising, VCHGIN present 2.25 2.28
VEGBAT_UVLO - \Y
Threshold VegpaT falling, VcHaIN present 2.16 219
Shutdown Supply IbDo 05 uA
Current
Hibernate Supply IDD1 Average current 5.5 MA
Current
Active Supply Current IbD2 Average current not including thermistor 125 VA
measurement current
Startup Voltage VFGBATSU 3.05 \Y;
FUEL GAUGE (REFER TO MAX17260 FOR DETAILS)/ ANALOG-TO-DIGITAL CONVERSION
Ta=+25°C 75 +7.5
Y
FGBAT Measurement GERR -40°C < Tp < +85°C 20 20 mV
Error
FGBAT.Measurement Viss 78.125 uv
Resolution
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF

= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

Logic High

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
FGBAT Measurement Vs 23 4.9 Vv
Range
Current-Measurement lOERR Long-term average without load current +1.5 \
Offset Error 9 9 o M
Current-Measurement % of

IGERR -1 +1 .
Error Reading
CurrentTMeasurement ILsB 15625 uv
Resolution
Current-Measurement IFs +512 mv
Range
Internal Temperature- TlgERR -40°C < Tp < +85°C +1 °c
Measurement Error
Internal Temperature-
Measurement TlsB 0.00391 °C
Resolution
FUEL GAUGE (REFER TO MAX17260 FOR DETAILS)/ INPUT/OUTPUT
REXT10 Config.R100 = 0 10
External Thermal ] kQ
Resistance RexT100 | Config.R100 = 1 100
Output Drive Low, vV lal = 4mA. V, =23V
—ALRT, SDA oL oL » VFGBAT . 04 \
Input Logic High, ALRT, v
SCL, SDA IH 1.5 Vv
Input Logic Low, ALRT, v
SCL, SDA L 05 v
Battery-Detach Vv Measured as a fraction of VEggaT On 910 96.2 99.0 o
Detection Threshold DET THM rising ' ' ' °
Batter)./-Detach Measured as a fraction of VEggaT On
Detection Threshold VDET-HYS . 1.6 %
. THM falling

Hysteresis
Batterv-Detach THM step from 70% to 100% of

atiery-Detac torF VEGBAT (Alrtp = 0, EnAIN = 1, FTHRM = 100 us
Comparator Delay 1)
FUEL GAUGE (REFER TO MAX17260 FOR DETAILS)/ LEAKAGE
Leakage Current, CSN, ILEAK VALRT < 15V -1 +1 HA
CSPH, ALRT
FUEL GAUGE (REFER TO MAX17260 FOR DETAILS)/ TIMING

t Tp = +25°C - 0

Time-Base Accuracy ERR A ! + o
THM Precharge Time tPRE 8.48 ms
FUEL GAUGE (REFER TO MAX17260 FOR DETAILS)/ DIGITAL
SDA, SCL, MPC _, | Input pullup/pulldown resistances 1 +1 A
PFN_, RST, INT Input- LK_10 disabled, V|g = 0V to 5.5V - H
Leakage Current
SDA, SCL, MPC__ Input- Vio_iH 14 v
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF

= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SDA, SCL, MPC_ Input- Vio L 04 Vv
Logic Low

0.7 x
PFN_ Input-Logic High \Y FF/SEAL \Y
_ Input-Logic Hig PFN_IH_C | OFF/S mode VeoINT
0.3 x
PFN_ Input-Logic L \Y FF/SEAL Y
_ Input-Logic Low PFN_IL_C | OFF/S mode VGCINT
PFN_ Input-Logic High VPEN_IH_T | ON mode 1.4 \Y;
PFN_ Input-Logic Low VPEN_IL.T | ON mode 0.4 \Y;
MPC_, PFN— Input- Rio pu Pullup resistance to Voo nT (Note 2) 170 kQ
Pullup Resistance -
MPC_, PFN_ Input- R
Pulldown Resistance 10_PD 170 kQ
MPC_ Output Logic- v lon = 1mA, MPC_ configured as push- VBK10U
. 10_OH . \

High - pull output, pullup voltage is Vgk1ouT T-04
SDA, MPC_, PFN_,
RST, INT Output Logic Vio_oL loL = 4mA 0.4 \Y;
Low
MPC6 Harvester RMPC6_HARV_ | Harvester interaction enabled, pull-up 4 K
Disable Pullup Resistor DIS_RPU resistor to Vgcint (Note 2)
SCL Clock Frequency fscL (Note 4) 0 400 kHz
Bus Free-Time Between
STOP and START tBUF 1.3 Hs
Condition
Hold Time for a
Repeated START tHp sTA 0.6 us
Condition
Setup Time for a
Repeated START tsu_sTA 0.6 us
Condition
Low Period of SCL

t
Clock LOW (Note 5) 1.3 V&
High Period of SCL

t
Clock HIGH 0.6 V&
Data-Hold Time tHp_DAT (Note 6, 7) 0 0.9 us
Data-Setup Time tsu_pat 100 ns
Setup Time for STOP

t

Condition SU_sTO 0.6 ks
Spike Pulse Widths
Suppressed by Input tsp (Note 8) 50 ns
Filter
SPI

f
SCLK Frequency SCLK 10 MHz
CS Setup Time tcs 10 ns
CS Hold Time tcH 100 ns
CS Pulse-Width High tibLE 60 ns
DIN Setup Time tps 10 ns
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MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,

Fuel Gauge, and Haptic Driver for Small Li+
System

(VBAT = VFGBAT = Vsys_uvLo (falling) to +5.5V, Vopgn = unconnected or VongiN_DET to +28.0V, Tp = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C, VBAT = 3.7V, VcugiN = 5.0V, CCHGIN_EFF = 1uF, CVDIG_EFF = 1uF, CCAP_EFF
= 1uF, Csys_erF = 10WF, CpaT EFF = 1WF, Cek_out EFF = 10uF, C_ N = 1WF, CL_out _EFF = 1MF, CBouT EFF = 8.84F,
Cgstout EFF = 10uF, Lk _out = 2.2pH, LggouT = 2.2uH, LgsTouT = 4.7¢H. Limits are 100% tested at T = +25°C.) (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
DIN Hold Time tpH 20 ns
SCLK Pulse-Width Low tLow_spI 20 ns
SCLK Pulse-Width High tHIGH_SPI 20 ns
Note 1: All devices are 100% production tested at T = +25°C. Limits over the operating temperature range are
guaranteed by design.
Note 2: VNt is an internal supply generated from either BAT or CAP. Its voltage is determined by the following: IF: [
(VeraiN > Verain_peT AND Veap > Veap pet ) OR Veap > (VeaT + VrHswover ) |
THEN: Vceint = Vear
ELSE: VceinT = VBaT
where VTHSWOVER = 0mV-300mV
Note 3: Guaranteed by design, not production tested.
Note 4: Timing must be fast enough to prevent the Fuel Gauge from entering shutdown mode due to bus low for a
period greater than the shutdown timer setting.
Note 5: The SCL waveform must meet the minimum clock low time plus the rise/fall times.
Note 6: The maximum typ pat has only to be met if the device does not stretch the low period (tLOW) of the SCL
signal.
Note 7: This device internally provides a hold time of at least 100ns for the SDA signal (refer to the minimum V| of the
SCL signal) to bridge the undefined region of the falling edge of SCL.
Note 8: Filters on SDA and SCL suppress noise spikes at the input buffers and delay the sampling instant.
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MAX20366

Typical Operating Characteristics

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(Veat = 3.7V, CcHaiN_EFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cgk_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1WF, Ceeout EFF = 8.8UF, CestouT EFF = 10UF, Lek_out = 2.2uH,

LegouT = 2.2uH, Lgstoyt = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(Veat = 3.7V, CcHaiN_eFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System

(Veat = 3.7V, CcHaiN_eFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)

BUCK1/2 EFFICIENCY vs. Buck_ISet SETTING

BUCK1/2 EFFICIENCY vs. LOAD BUCK1/2 EFFICIENCY vs. LOAD
toc’ tocl

100 4 100 g 100 ool
T TTm L
0 V=33V 0 95
BAT\™ - N Vgar 5 3.3V
ﬁ T
80 = 80 A 90
0 Ml Vgr=a2v 7 FVgar =42V g 8
S ~ S il >
w0 Vgar =37V —Hi > 60 =37V 2o
o I o ]
g 50 Z 50 S 75
s |f S £
T 40 = 40 & 70
N T
30 30 65
20 Buck_VSet=0.7 20 Buck_VSet=0.7 60 Vpar =37V ]
Buck_ISet = 225mA Buck_ISet = 225mA Buck_VSet=0.7V
10 Buck_|AdptDis = 0 10 Buck_IAdptDis = 0 55 lgk our=10mA ]
\ B FeDC=0 | ; BFIOOM =1 o Buck IAdpiDis =0
0.001 04 10 1000 0001 001 04 1 10 100 0 75 150 225 300 375
lak_our (MA) lak_out (MA) Buck_ISet SETTING (mA)
BUCK 1/2 SWITCHING FREQUENCY BUCK 1/2 SWITCHING FREQUENCY
vs. LOAD ( BUCK 1/2 LOAD REGULATION vs. LOAD
16 toc20 0.710 ‘ 10c2 12 10622
ro Buck_VSet= 0.7V \
14 Vsys =37V Buck_ISet = 225mA 10 Vgys = 4.2V
= /‘/‘-W S 0705 Buck_IAdptDis = 0 TN Veoe =37V -
2 12 7N u = % | »
g 10 / Vgys =33V g g 08 Vgyg = 3.3V ] i
a - 3 0700 &G /'
3 4 Vgys =37V ] /1
g o8 R 5 - g o6
4 / Vsys =33V & 4
[ / / Vgyg =4.2V 5 e a5 [
g 08 e \ 2 o4 /
5 Vys = 4.2V 5 -
£ o 0690 S /
% 02 // Buck_VSet=0.7 ' & 02 % Buck_VSet=0.7V -
- Buck_ISet = 225mA ]| Buck_ISet = 225mA
0.0 Buck_IAdptDis =0 0.685 00 Buck_|AdptDis = 1
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400 0 20 40 60 80 100
sk _out (MA) Iak_our (MA) lak_out (MA)
BUCK 1/2 LOAD REGULATION BUCK1/2 LOAD TRANSIENT BUCK1/2 EFFICIENCY vs. LOAD
0.8 toc23 toc24 100 ‘ ‘ ‘ H toc25
‘ ‘ | Buck_VSet=0.7V | -
07 Buck_IAdptDis = 0 % Vear =33V N
= s Vsys =42V Vex_our ; ] SMVIGiY (AC- & 4 Y
g2 Vsys =3.7V P e SRR COUPLED) = BAT = 4-
3 05 s I 1 Vewr=3v
S Vsys =33V I S 60 I
= I w
5 o4 b——+ 1L W e e S 50
> : ' b 0
o 03 [}
0 30
- | I Buck_VSet=0.9
Buck_VSet = 0.7V Brout { 100mAdiv 2 Buck_ISet = 250mA
01 Buck_ISet = 225mA - - 10 Buck_IAdptDis = 0
. Buck_lAdpDis = 1 i 0 Bk FroDCM=0
0 20 40 60 80 100 400ps/div 0.001 0.4 10 1000
Iak_out (MA) Igk_out (MA)

www.analog.com Analog Devices | 34



MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(Veat = 3.7V, CcHain_err = 1WF, Cypic_erF = 1HF, Ccap eFr = 1UF, Csys grr = 10uF, Cpat gFF = 14F,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,

LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System

(Veat = 3.7V, CcHain_err = 1HF, Cvpic_err = 1HF, Ccap_err = 1WF, Csys_grr = 10pF, Cat_grr = 11F,

Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(Veat = 3.7V, CcHaiN_eFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(Veat = 3.7V, CcHaiN_eFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,

LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System

(Veat = 3.7V, CcHain_err = 1HF, Cvpic_err = 1HF, Ccap_err = 1WF, Csys_grr = 10pF, Cat_grr = 11F,

Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(Veat = 3.7V, CcHaiN_eFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(Veat = 3.7V, CcHaiN_eFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

(Veat = 3.7V, CcHaiN_eFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System

(Veat = 3.7V, CcHaiN_eFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System

(Veat = 3.7V, CcHaiN_eFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System

(Veat = 3.7V, CcHaiN_eFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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(Veat = 3.7V, CcHaiN_eFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1WF, Ceeout erF = 8.8UF, Cestout EFF = 10WF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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(Veat = 3.7V, CcHaiN_eFF = 1HF, Cypic_err = 1UF, Ccap_err = 1HF, Csys_grr = 100F, Cpat_grr = 1HF,
Cek_out_eFF = 10pF, C| |y = 1uF, C_out eFr = 1UF, Ceeout_EFF = 8.8UF, CestouT EFF = 10UF, Lgk_out = 2.2uH,
LegouT = 2.2uH, LgsTouT = 4.7uH, Ta = +25°C, unless otherwise noted.)
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MAX20366
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Pin Descriptions
PIN NAME FUNCTION
A1 BK1LX | Buck 1 Regulator Switch. Connect a 1uH or 2.2uH inductor to BK1OUT.
Buck 1 Ground. All ground bumps must be connected on the PCB using a low-impedance trace,
A2 BK1GND
or on the GND plane.
Buck 1 Regulator Output. Bypass with effective capacitance to GND. Refer to the Buck Output
A3 BK10UT . . .
Capacitor Selection section.
Ad LED2 Current Sink Output 2
A5 LED1 Current Sink Output 1
A6 LEDO Current Sink Output 0
Boost Regulator Output. Bypass with effective capacitance to GND. Refer to the Boost
A7 BSTOUT .
Requlator section.
BSTHVL . .
A8 X Boost Regulator Switch. Connect through a 2.2uH or 4.7uH inductor to BSTLVLX.
A9 BSTGND Boost Ground. All ground bumps must be connected on the PCB using a low-impedance trace,
or on the GND plane.
B1, B9, System Load Connection. All SYS bumps must be connected on the PCB using a low-
DY, G1, SYS impedance trace or SYS plane. Bypass the common node with a minimum 10uF real
H8 capacitance (after derating) to GND.
BBOUT Buck-Boost Regulator Output. Bypass with effective capacitance to GND. Refer to the Buck-
B2, C2 Boost Output Capacitor Selection section.
B3 CPN Charge Pump Capacitor Negative Terminal. Connect 22nF (min), 33nF (max) capacitor to CPP.
B4 CPP Charge Pump Capacitor Positive Terminal. Connect 22nF (min), 33nF (max) capacitor to CPN.
B5 CPOUT | Charge Pump Output. Bypass with 1uF capacitor to GND.
B6 MPCO | Multipurpose Control I/O 0. LDO1 direct control option.
B7 MPCA1 Multipurpose Control I1/0 1. FAST control option for buck-boost.
B8 BSTLVLX | Boost Regulator Switch. Connect through a 3.3uH or 4.7uH inductor to BSTHVLX.
Buck-Boost Ground. All ground bumps must be connected on the PCB using a low-impedance
C1 BBGND
trace, or on the GND plane.
c3 MPC2 | Multipurpose Control I/O 2
c4 MPC3 | Multipurpose Control I/O 3
c5 MPC4 | Multipurpose Control I/O 4
cé MPC6 | Multipurpose Control I/O 6
c7 MPC7 | Multipurpose Control I/O 7
c8 SFOUT | Safe Out LDO. Bypass with 1uF real capacitor (after derating) to GND.
BAT Battery Connection. Connect to a positive battery terminal. Bypass with a minimum 1uF real
co capacitor (after derating) to GND.
D1 BBLVLX | Buck-Boost Regulator Switch LV Side. Connect through 2.2uH inductor to BBHVLX.
D2 BBHVLX | Buck-Boost Regulator Switch HV Side. Connect through 2.2uH inductor to BBLVLX.
D3 MPC5 | Multipurpose Control I/O 5
D4 PFN1 Configurable Power Mode Control Pin (e.g., KIN )
D5 PFN2 Configurable Power Mode Control Pin (e.g., KOUT )
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TPU Battery Temperature Thermistor Measurement Pullup. Internally connected to VDIG during
D6 battery temperature thermistor measurement. Do not exceed 2mA load on TPU.
D7 IVMON | Voltages and Charging Current Monitor Multiplexer Output.
ISET External Resistor Connection for Battery Charge Current Level Setting. Do not connect any
D8 capacitance on this pin. Maximum allowed capacitance: Cisgt < (5us / Risgr) pF.
Haptic Driver Ground. All ground bumps must be connected on the PCB using a low-impedance
E1 HDGND
trace, or on the GND plane.
E2 DRN Haptic Driver Negative Output
E3 INT Interrupt Open-Drain Output. Active-low.
E4 RST Reset Open-Drain Output. Active-low.
Digital Ground. All ground bumps must be connected on the PCB using a low-impedance trace,
E5 DGND
or on the GND plane.
Analog Ground. All ground bumps must be connected on the PCB using a low-impedance trace,
E6, F6 AGND
’ or on the GND plane.
E7 SDA I2C Serial Data Input/Open-Drain Output
ES CAP Internal Reference Supply. Bypass with 1uF real capacitor (after derating) to GND.
E9 CHGIN | +28V/-5.5V Protected Charger Input. Bypass with 1uF real capacitance (after derating) to GND.
Haptic Driver H-Bridge Supply. Connect using a low-impedance trace to SYS for normal
F1 HDIN operation or to BBOUT when a higher drive voltage is required. Bypass with a local capacitor
to GND if the trace up to SYS or BBOUT bypass capacitors is longer than 10mm.
F2 DRP Haptic Driver Positive Output
F3 THM Battery Temperature Thermistor Measurement Connection
F4 VDIG Internal Reference Supply. Bypass with 1uF real capacitor (after derating) to GND.
Substrate Connection. All ground bumps must be connected on the PCB using a low-
F5 GSUB | .
impedance trace, or on the GND plane.
CSPH Fuel Gauge Sense Resistor Positive Sense Point. Kelvin connect to the system side of the
o sense resistor.
F8 SCL I2C Serial Clock Input
Buck 2 Regulator Output. Bypass with effective capacitance to GND. Refer to the Buck Output
F9 BK20OUT . . .
Capacitor Selection section.
Buck 3 Regulator Output. Bypass with effective capacitance to GND. Refer to the Buck Output
G2 BK30OUT . . .
Capacitor Selection section.
G3 L1IN LDO 1 Input. Bypass with 1uF capacitor to GND.
G4 L10OUT | LDO 1 Output. Bypass with 1uF real capacitor (after derating) to GND.
G5 LSV\_II_ZOU Load Switch 2 Output
G6 LSW2IN | Load Switch 2 Input
ALRT Alert Output. The ALRT pin is an open-drain active-low output that provides fuel-gauge alerts.
G7 Connect to GND if not used
G8 CSN Fuel Gauge Resistor Sense Point. Kelvin connect to the cell-side of the sense resistor.
Buck 2 Ground. All ground bumps must be connected on the PCB using a low-impedance trace,
G9 BK2GND
or on the GND plane.
H1 BK3LX | Buck 3 Regulator Switch. Connect a 2.2uH inductor to BK3OUT.
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Buck 3 Ground. All ground bumps must be connected on the PCB using a low-impedance trace,

H2 BK3GND | on the GND plane.

H3 L2IN LDO 2 Input. Bypass with 1uF capacitor to GND.

H4 L20UT | LDO 2 Output. Bypass with 1uF real capacitor (after derating) to GND.
H5 LSW1IN | Load Switch 1 Input

H6 LSV\./r1OU Load Switch 1 Output

Fuel Gauge Power Supply and Battery Voltage Sense Input. Connect to the positive terminal
of a battery cell. Bypass with a 0.1uF real capacitor (after derating) to GND.

H9 BK2LX | Buck 2 Regulator Switch. Connect a 1uH or 2.2uH inductor to BK2OUT.

H7 FGBAT

Detailed Description

The MAX20366 is a highly integrated and programmable power management solution designed for ultra-low-power
wearable applications. It is optimized for size and efficiency to enhance the value of the end product by extending battery
life and shrinking the overall solution size. A flexible set of power-optimized voltage regulators, including multiple buck,
boost and buck-boost converters, and linear regulators, provides a high level of integration and the ability to create a fully
optimized power architecture. The quiescent current of each regulator is ultra-low targeted at extending battery life in
always-on applications.

The MAX20366 includes a complete battery management solution with battery seal, charger, power path, and fuel gauge.
Both thermal management and input protection are built into the charger. The device also includes a factory
programmable button controller with multiple inputs that are customizable to fit specific product UX requirements.

Three integrated LED current sinks are included for indicator or backlighting functions, and an ERM/LRA driver with
automatic resonance tracking is capable of providing sophisticated haptic feedback to the user. A low noise, 1.5W buck-
boost converter provides a clean way to power LEDs commonly used in optical heart-rate systems. The device is
configurable through an I12C interface that allows for programming various functions and reading device status, including
the ability to read temperature and supply voltages with the integrated ADC.

Power Regulation

The MAX20366 features three high-efficiency, low-quiescent current buck regulators (see the Buck Requlators section),
a buck-boost regulator (see the Buck-Boost Requlator section), two low-quiescent current, low-dropout linear regulators
(LDOs) (see the LDOs section), a low-quiescent current charge pump (see the Charge Pump section), a low-quiescent
current, high voltage boost (see the Boost Regulator section), and two dedicated load switches (see the Load Switches
section). Excellent light-load efficiency allows the switching regulators to run continuously without significant energy cost.
The buck, buck-boost, and boost regulators can operate in a fixed peak current mode for low-current applications or an
adaptive peak-current mode to improve load regulation, extend the high-efficiency range, and minimize capacitor size
when more current is required.

Dynamic Voltage Scaling

All of MAX20366 regulators feature dynamic voltage scaling (DVS) to scale the output voltage without disabling the
converter. The regulator output voltages are set by direct 12C writes to the corresponding VSet register. In addition to 12C
DVS, the buck and buck-boost regulators feature two additional control methods for applications where timing is critical:
GPIO DVS and SPI DVS. Note that the output-voltage slew rate remains the same in all DVS modes.

Buck DVS transitions maximize the output-voltage slew rate while controlling inrush current for devices that require fast
voltage transitions. The other regulators minimize inrush current by limiting the output-voltage slew rate. A typical DVS
transition on a buck regulator has a rise time of 10us.

DVS Mode 0 (I2C DVS Mode)

DVS Mode 0 configures the regulator outputs to be controlled by 12C. If Buck_DVSCfg or BBstDVSCfg = 00000 (see
these bits: Buck1DVSCfg, Buck2DVSCfg, Buck3DVSCfg, BBstDVSCfg), the output voltage of that regulator is controlled
by I2C writes to the Buck VSet or BBstVSet bitfield (see these bits: Buck1VSet, Buck2VSet, Buck3VSet, BBstVset). Note
that a regulator in 12C DVS mode must be unlocked before modifying the output voltage. Regulators are unlocked by
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setting their lock mask bit to 0 in LockMsk (see bit: LockMsk) and writing the unlock password 0x55 to the LockUnlock
register (see register: LockUnlock).

DVS Mode 1 (GPIO DVS Mode)

In DVS Mode 1, two MPC inputs select the regulator output from four programmed values. To configure a regulator output
for GPIO mode, set the corresponding Buck_DVSCfg or BBstDVSCfg bits (see bits: Buck1DVSCfg, Buck2DVSCfg,
Buck3DVSCfg, BBstDVSCfg) to any value between 00001 and 11100. Each code selects a different pair of MPC_ pins
to control the regulator. See the DVS Cfg register descriptions (refer to bits: Buck1DVSCfg, Buck2DVSCfg,
Buck3DVSCfg, BBstDVSCfg) for details on which MPC inputs are used for a code. In each case, the first MPC listed
controls the lower bit and the second MPC controls the higher bit.

The four xxxDVSVIt_ bitfields (see bits: Buck1DVSVIt0, Buck1DVSVIt1, Buck1DVSVIt2, Buck1DVSVIt3, Buck2DvsVIt0,
Buck2DvsVIt1, Buck2DvsVIt2, Buck2DvsVIt3, Buck3DvsVIt0, Buck3DvsVIt1, Buck3DvsVIt2, Buck3DvsVIt3, BBstDvsVItO,
BBstDvsVIt1, BBstDvsVIt2, BBstDvsVIt3) are loaded with the corresponding regulator's factory default voltage when the
MAX20366 first powers on. After the startup process, each 6-bit output voltage level can be programmed using the 12C
for each converter in the Buck_DVSVIt_ and BBstDVSVIt_ bitfields. As the MPC inputs change, the regulator output
adjusts to the newly selected level as illustrated in Figure 1. Voltage levels are selected as shown in Table 1.

Table 1. DVS Mode 1 Voltage Selection

GPIO1 GPIOO0 DVS VOLTAGE
0 0 VIt0
0 1 Vit1
1 0 Vit2
1 1 VIt3
\%Lﬁgiz f | | | |
ovsvigso f— — - — — — — —} _
DISCHARGE
DVSVIRs0] — — I _ DEPENDENT

ON LOAD

_DVSVI1[5:0]  |— -
_Dvsvit_1c |
_DVSVI0[5:0] ADJUSTABLE - — _ — —
. Bl [~
| | | | >
| | TIME
I
MPC_
MPC_

Figure 1. DVS Mode 1, GPIO Control

SPI DVS Mode (DVS Mode 2)

In DVS Mode 2, the regulator voltages are changed by writing command bytes to a 3-wire SPI interface. The SPI interface
uses MPCO-MPC2. MPCO becomes the active-low chip select pin CS , MPC1 becomes the clock SCLK with polarity 0,
and MPC2 becomes the data input pin DIN. Data is clocked in on the SCLK rising edge. The maximum SPI clock
frequency is 8MHz. A command byte comprises two address bits (ADD[1:0]) that select the regulator and six voltage bits
(VLT[5:0]) that set the voltage. Figure 2 shows how data is clocked in SPI mode.
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The output voltage is latched on the 8™ rising edge of the clock. Note that voltages set by the SPI interface are mirrored

in the Buck_SPIVIt and BBstSPIVIt bitfields for each converter and readback must be done over I2C. Figure 3 shows two
regulators controlled in DVS Mode 2.

The DVS SPI interface supports single-byte and burst-mode data transfer. In single-byte mode, [ goes high after each
command byte is transferred. In burst-mode, all command bytes are written to the MAX20366 before CS returns high.
Figure 4 shows how data is written in both modes.

tcs teH
[ >
MPCO/CSB \X I I f
| | LoV tHIG | |
MPC1/SCLK | 7 6 5 | 4 3 2 1 0 |
| || [
MPC2/DIN X AD[1] X AEl[O] X VLT[5] X VLT4] X VLT[3] X VLT[2] X VLT[1] X VLT[O] X
hah g

Figure 2. DVS Mode 2 SPI Timing

A
OUTPUT
VOLTAGE
VT b — — — — — — _
| | | | |
b e I e A
wn f— — —|— — 4+ S — £ -+
VLT p— — —| l | _ — J_ J—
| /| | | |
DEFAULT VOLTAGE tii-—-Ft—ruovn-——+4- — — — — — — — — — — —
| | | | | |
! ! ! ! ! [
spl — ADD(00) | | ADD(01) | | ADD(01) | | ADD(00) | | ADD(01) | | ADD(01)
VLT1 VLT2 VLT1 VLT4 VLT3 VLT3

Figure 3. DVS Mode 2, SPI Control

L

DN —— w0 — omot__—f

SINGLEBYTE ACCESS

csB '—55
N —— cmpo | cmpt  Hf—{ cwb_ —f

BURST ACCESS

Figure 4. Single-Byte and Burst-Mode SPI Access
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Dedicated DVS Interrupts

To quickly alert a host processor when a DVS transition is complete, the MAX20366 features the option to configure the
MPCO0-MPCS6 pins as dedicated PGOOD interrupts. To configure the dedicated interrupt, write the desired BK_MPC_Sel
bit(s) in registers 0x70-0x72. Additionally, interrupts signalling changes in the haptic driver, ADC, and USBOKk statuses
are available as dedicated MPC interrupts as well.

Buck Converter DVS Options

The MAX20366 buck converters feature two DVS valley current settings that can be selected using the Buck_DVSCur
bits. Both 500mA and 1A settings are available. The 500mA valley-current setting offers a slightly slower transition time
while minimizing the voltage overshoot that can occur due to demagnetization of the inductor at the end of the transition.
The 1A valley-current setting offers the fastest DVS transition time, but can exhibit overshoot due to inductor
demagnetization. Care should be taken that the overshoot is not potentially damaging to downstream devices.

LDOs
LDO Output Capacitance Selection

The LDOs on MAX20366 are designed to operate with a minimum of 1uF of real capacitance on the output. Pay attention
to capacitance derating with DC voltage bias and other factors when making your capacitor selection.

LDO1 MPCO Control

Both of the LDOs on MAX20366 can be enabled using an MPC input and are configurable as load switches. The low
voltage LDO1 offers an additional, on-the-fly configuration option. Setting the LDO1_MPCOCNT (see bit:
LDO1_MPCOCNT) bit to 1 configures LDO1 to be controlled by MPCO based on the state of LDO1_MPCOCNF (see bit:
LDO1_MPCOCNF). If LDO1_MPCOCNF = 0, MPCO changes LDO1 between LDO mode and switch mode. If
LDO1_MPCOCNF = 1, then MPCO enables or disables LDO1 in switch mode. See Table 2 for LDO1 MPCO control detail.
Using this MPC control allows the state of LDO1 to be changed much more quickly than through 12C writes on the order
of microseconds. Rapid control of LDO1 supports applications that require minimal delays. For example, quickly
increasing the LDO1 output voltage by changing from LDO mode to switch mode reduces the time required for an
application processor to transition from a low-power sleep mode to a higher-voltage active state.

Table 2. LDO1 MPCO Control

LDO1En LDO1_MPCOCNF LDO1_MPCOCNT MPC0 CONTROL
00 1 1 MPCO control switch mode
on/off
01 0 1 MPCO control LDO mode or
1 1 switch mode
10 1 1 MPCO control switch mode

on/off

MPCO control switch mode

" L 1 on/off

Internal Switchover for LDO2 Always-On Power

In order to power LDO2 when no battery voltage is present, an internal switchover circuit is available. This switchover
circuit requires that the LDO be bypassed at the L2IN node by 1uF of capacitance. The L2IN node must otherwise be left
unconnected. The switchover circuit automatically powers the LDO from a regulated voltage off of CHGIN so that it is
powered even if no battery is present. This option can be enabled by default at the factory or left disabled by default.

Either way, the behavior is programmable by 12C after startup. This function is intended to support an output voltage of
1.8V or lower and a load current of 100pA (max) or smaller. The RoN_L2|N specification in the electrical characteristics

table is used to generate the worst-case output-power capability based on the minimum input voltage from Vo nT (See
Note 2), maximum output voltage of LDO2, and the maximum on-resistance.
Load Switches

The MAX20366 load switches allow a system to disconnect loads when inactive to reduce quiescent current. To limit
inrush on enabled, each load switch initially behaves as a constant current source with the value Isy _sTART. Current
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mode remains until the switch output is charged to meet the condition Vsw N - Vsw _ouT < Vsw_proT- Once the

condition is met, the switch turns fully on and connects LSW_IN to LSW_OUT. If this condition is not met within the startup
time-out tsTup_Lsw, the switch attempts to turn on after a retry delay tRTRy_Lsw-

Both switches feature optional voltage protection to prevent overcurrent. A protection comparator monitors the difference
between the input and output voltages. If the difference exceeds Vsw proT, the switch is opened to protect downstream
circuitry. The comparator can be disabled with the LSW_Lowlq bit to reduce quiescent current if the upstream power
supply has its own overcurrent protection.

Boost Regulator

The MAX20366 includes a high-voltage boost converter that supports output voltages up to 20V for powering display
backlight LEDs, piezo buzzers, or other system components requiring high supply voltages. In order to maximize the ease
of implementation, the peak current settings of the boost regulator are automatically adjusted to the most optimal settings
for a given output voltage when BstlSetLookUpDis = 0 (see bit: BstISetLookUpDis). If a different peak current setting is
desired, the BstlSetLookUpDis = 1 (see bit: BstlSetLookUpDis) setting must be selected. In order to maintain stability,
the boost must meet minimum capacitance requirements. Figure 5 below shows the required effective capacitance for a
given output voltage to guarantee stability.

MINIMUM Coy; ger FOR HVBOOST STABILITY vs. Voyr
L = 3.3uH, ADAPTIVE CURRENT MODE ENABLED

16

14

Cour grr (HF)
© o
———’_—

0

5.0 75 10.0 12.5 15.0 17.5 20.0
Vestour (V)

Figure 5. Minimum Effective Capacitance for HYBOOST Stability

Boost Inductor Selection

Inductor selection for the MAX20366 high-voltage boost converter should be optimized for the intended application. A
4.7uH inductor value is recommended for this boost; however, 3.3uH and 2.2uH inductors can be used for the tradeoff of
efficiency. Aside from the inductor value physical size, DC resistance (DCR), maximum average current, and saturation
current are the primary factors to consider. The maximum average inductor current is obtained using the following
equation:

I _ Vour max X lour max
LMAX =
- N X Vin miN

where,
VouT_MAx = Maximum expected operating voltage

louT_MmAX = Maximum expected output current

VIN_MIN = Minimum expected operating input voltage
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n = Expected worst-case efficiency in the minimum input voltage and maximum output power case (see the Typical
Operating Characteristics section for help in estimating efficiency)

The average inductor current calculated above dictates the required maximum average current for temperature rise on
the inductor. In order to determine the required inductor saturation current, the peak current must be calculated. The peak
current for this converter can be calculated as:

1.15 X BstlSet
IL_PEAK_CCM = IL_MAX + f + 100mA and IL_PEAK_DCM = BStlSet + 100mA

where BstlSet is the peak current setting set as described in the Boost Inductor Peak Current section (also see bit:
BstlSet).

When selecting an inductor, one primary factor in achieving high efficiency is the DCR of the inductor. For maximum
efficiency, select an inductor with the lowest DCR possible in the required package size. Another factor to consider is
magnetic losses. Generally magnetic losses are lower in inductors with larger physical size and/or higher saturation
current ratings. In most cases, ferrite inductors should be avoided as they tend to exhibit poor AC characteristics,
especially in DCM.

Boost Capacitor Selection

The high-voltage boost is designed to operate with a minimum of 4.8uF of real capacitance on the output. Pay attention
to capacitance derating with DC voltage bias and other factors when making your capacitor selection.

Inductor Peak Current Limit

The boost regulator monitors the maximum value of the inductor current each switching cycle to control the end of the On
phase. The peak current can be fixed to the value BstlSet (BstlIAdptEn = 0) or allowed to change based on load
requirements (BstlIAdptEn = 1) (see bits: BstlSet, BstIAdptEn). It is strongly recommended to leave BstlIAdptEn = 1 as the
setting as this greatly improves load regulation and extends the range over which the converter achieves high efficiency.
Peak current is set in the BstISet register. In order to maximize the ease of implementation, the peak current settings of
the boost regulator are automatically adjusted to the settings shown in Figure 6 when BstlSetLookUpDis = 0 (see bit:
BstlSetLookUpDis). These are the optimal settings for a given output voltage. If a different peak current setting is desired
the BstlSetLookUpDis = 1 (see bit: BstlSetLookUpDis) setting must be selected; only then will the BstISet register have
any effect.

OPTIMAL BstISet[3:0] SETTING vs. Vggtout

475 : :
450 Hestout = 10mA
425 |-Lgstour = Murata DFE201610E-4R7M
400
375
350
<325
£ 300
B 275
2 250
205
200
175
150
125
100

50 75 10.0 12.5 15.0 175 20.0
Vestout (V)

Figure 6. Optimal Peak Current vs. Voltage Lookup Table
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Boost Converter and LEDO Closed Loop Operation

The boost regulator has a feature allowing it to work in closed loop with the LED current sink LEDO. The intent is to allow
LEDs that are driven by LEDO and the boost to be run as efficiently as possible. When LED_BoostLoop = 1 (see bit:
LED_BoostLoop), the boost voltage is adjusted in order to regulate the voltage at LEDO to the value set by LEDO_REFSEL
(see bit: LEDO_REFSEL). This allows the headroom at the LEDO current sink to be minimized, and as a result, the
efficiency of driving the LEDs is maximized. The boost regulation circuit can only act to increase the voltage from the
initial setting and has a 5V range of adjustability.

Buck-Boost Regulator

The MAX20366 buck-boost regulator provides a low-ripple voltage rail that can be used for voltage regulation near or
above the battery voltage. The buck-boost is sized to be ideal in powering LEDs used in photoplethysmography (PPG)
systems. This includes PPG systems with short wavelength LEDs that require large forward voltage drops. The buck-
boost topology as well as the dynamic voltage scaling capabilities allow the user to adjust the output voltage to
accommodate as little headroom on the LED current sink as possible to maximize efficiency.

Several other controls help to optimize the efficiency and output noise of the regulator. These include peak current control
and automatic peak and valley current adjustment. Additionally, the Buck-Boost regulator can operate in buck-only mode
to increase efficiency when VggoyT is much lower than Vgys.

Buck-Boost Inductor Selection

Inductor selection for the MAX20366 should be optimized for the intended application. A 2.2uH inductor value is required
for this buck-boost. Aside from the inductor value physical size, DC resistance (DCR), maximum average current, and
saturation current are the primary factors to consider. The maximum average inductor current is obtained using the
following equation:

Vour max X lout max
N X Vi MIN

IL_MAX =

where,
VouT_MAx = Maximum expected operating voltage

louT_MmAX = Maximum expected output current
VIN_MIN = Minimum expected operating input voltage

n = Expected worst-case efficiency in the minimum input voltage and maximum output power case (see the Typical
Operating Characteristics section for help in estimating efficiency).

The average inductor current calculated above dictates the required maximum average current for temperature rise on
the inductor. In order to determine the required inductor saturation current, the peak current must be calculated. The worst
case peak current for this converter can be calculated as the higher value between:

1.15 x (BBstIPSet1 + BBstlPSet2)
Ii, peak com = Iimax + > + 100mA

and
IL_PEAK_DCM = 1.15 x (BBstIPSet1 + BBstIPSet2) + 100mA

If IL_pEAK is expected to occur when V| is lower than Voyt by at least 100mV, a less pessimistic assumption can be
taken as the lower of the below:

1.15 x BBstlPSet1
IL_PEAK_CCM = IL_MAX + 2 + 100mA and IL_PEAK_DCM = 1.15 X BBstIPSet1 + 100mA

where BBstIPSet1 and BBstIPSet2 are the peak current settings.

When selecting an inductor, one primary factor in achieving high efficiency is the DCR of the inductor. For maximum
efficiency, select an inductor with the lowest DCR possible in the required package size. Another factor to consider is
magnetic losses. Generally magnetic losses are lower in inductors with larger physical size and/or higher saturation
current ratings. In most cases, ferrite inductors should be avoided as they tend to exhibit poor AC characteristics,
especially in DCM. Refer to Table 3 for inductor recommendations for a given optimization parameter.

Table 3. Recommended Inductors
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OPTIMIZATION PARAMETERS VENDOR PART NUMBER
Efficiency Murata DFE201610E-2R2M
Size Murata DFE18SBN2R2MEL

Buck-Boost Output Capacitor Selection

The buck-boost is designed to be compatible with small case-size ceramic capacitors. As such, the device has low output
capacitance requirements to accommodate the steep voltage derating of 0603 and 0402 (imperial) case-size capacitors.
The sample derating curve in Figure 7 shows the required minimum capacitance for the BBOUT node.

SAMPLE CAPACITOR DERATING CURVE
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Figure 7. Buck-Boost Required Minimum Output Capacitance
Architecture and Switching Phases

The buck-boost comprises a typical noninverting buck-boost topology. Figure 8 illustrates the regulator's basic structure
with arrows depicting the current flow in each switching phase. Depending on the register settings and input-to-output
voltage relationship, the buck-boost sequences through the below switching phases in a particular order to deliver charge
to the output. At most two switches are on in any given phase.

e Phase 1: MP1 on, MP2 on. Inductor charges.

e Phase 2: MP1 on, MN2 on. Inductor charges.

e Phase 3: MN1 on, MP2 on. Inductor discharges.

e Phase 4: MN1 on, MN2 on. Freewheeling.

The buck-boost features a frequency comparator to monitor its switching frequency. Switching frequency increases as
the load current increases. Under light loads, the buck-boost optimizes its feedback loop for low quiescent current. When
load requirements increase the switching frequency to the fy gH threshold, the low-quiescent current mode is disabled to
improve response time. The transition above this threshold generates a discontinuity in the output-voltage ripple. If the
transition occurs at a sensitive current causing noise on the output at a critical frequency, adjustment of the fqgH
threshold is recommended with the trade-off of a slight decrease in light load efficiency. The fgH threshold is set by the
BBFHighSh setting in the BBstCfg1 register (see register: BBstCfg1). Hysteresis prevents the buck-boost regulator from
resuming the low-quiescent current mode until the switch frequency decreases to fygH/4-
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Figure 8. The Buck-Boost Regulator and Switching Phases
Buck-Boost Mode

When BBstMode (register 0x41[1]) is O, the regulator operates in buck-boost mode. The inductor charges in phase 2 up
to BBstIPSet1 (register 0x43[3:0]). This minimizes noise when Vgys is close to VggoyT- The buck-boost then transitions
to phase 1. If Vgys > VggouT, the inductor continues charging until either the current reaches BBstIPSet1 + BBstIPSet2
(register 0x43[7:4]) or after a 500ns delay. If Vgys < VBgouT, the buck-boost waits for the 500ns delay to elapse or until
the current drops to the valley limit. Next, the regulator enters phase 3 to discharge the inductor current to the valley limit.
When the inductor current reaches the valley-current crossing threshold or falls below 0, the regulator freewheels in phase
4 until the next charge phase. When operating in continuous conduction mode (CCM), the buck-boost enters phase 4 for
approximately 30ns if BBstZCCmpDis = 1. The buck-boost skips phase 4 when operating in CCM and BBstZCCmpDis =
0. The valley behavior is determined by BBstZCCmpDis (register 0x44[4]). Figure 9 shows the inductor current in buck-
boost mode.

A
INDUCTOR | jo—25 g
CURRENT [— > — = BBsHPSe! + BBsIPSL
— | ! —_ BBstiPSett
2 3 2
I | >
Y Tme

VsyS > VBgOUT VsyS = VBOUT
VsyS < VBBOUT

Figure 9. Buck-Boost Inductor Current in Buck-Boost Mode
Buck-Only Mode
To maximize efficiency when Vgysg > VggouT, the buck-boost regulator has a buck-only mode. When BBstMode = 1, the

regulator behaves as a synchronous buck regulator. The inductor charges in phase 1 until the inductor current reaches
BBstIPSet1. The regulator then transitions to phase 3 to provide a path to deliver the inductor current to the output. Figure
10 shows the inductor current in buck-only mode.

Buck-only mode reduces switching losses present in buck-boost mode. Buck-only mode should be used when VggouT
is always less than Vgyg to maximize efficiency.
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INDUCTOR
CURRENT — — — — — — BBsiPSD
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1 31
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Figure 10. Buck-Boost Inductor Current in Buck-Only Mode
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Inductor Peak and Valley Current Limits

The buck-boost regulator monitors the maximum and minimum values of the inductor current. Peak and valley currents
can be fixed to the values in BBstIPSet_ and OmA, respectively (see bits: BBstIPSet1, BBstIPSet2), or allowed to change
based on load requirements if BBstlIAdptDis = 0 (see bit: BBstlIAdptDis).

Peak currents are set in the BBstlSet register (see register: BBstISet). BBstIPSet1 controls the peak current when Vgyg
<VgBouT and when the regulator is in buck-only mode. BBstIPSet2 sets a secondary current limit when Vgyg > VBBOUT
in buck-boost mode. The total inductor current limit when Vgys > VggouyT is BBstIPSet1 + BBstIPSet2. The buck-boost
regulator transitions from phase 1 to phase 3 if the inductor current reaches BBstIPSet1 + BBstIPSet2 or if the 500ns
timeout has elapsed. Minimizing the difference between BBstIPSet1 and BBstIPSet2 reduces the output ripple, but
decreases efficiency. Care must be taken to optimize the peak current settings to keep a low output ripple while
maximizing efficiency. Figure 11 presents the safe operating area of BBstIPSet2 with respect to BBstIPSet1. Selecting
values lower than those of Figure 11 for a given value can reduce efficiency and increase output ripple. Figure 12 is a
graphical guide to selecting combinations of BBstPSet1 and BBstIPSet2 to maximize efficiency for specific BBstVSet
values.

In order to maximize the ease of implementation, the peak current settings of the buck-boost regulator are automatically
adjusted to the settings shown in Figure 12 for a given output voltage when BBstISetLookUpDis = 0. If a different peak
current setting is desired, the BBstISetLookUpDis = 1 setting must be selected; only then will BBstIPSet1 and BBstIPSet2
have an effect (see bit: BBstISetLookUpDis) When BBstlAdptDis = 0 (see bit: BBstlIAdptDis), the regulator automatically
increases the peak current limits when the load increases to improve load regulation and efficiency at high loads. When
BBstZCCmpDis = 1 (see bit: BBstZCCmpDis), the buck-boost operates with peak and valley current limits. In
discontinuous conduction mode (DCM), the valley limit is OmA and it acts as a zero crossing. In CCM, the peak and valley
limits are automatically adjusted by the voltage loop if BBstlAdptDis = 0 (see bit: BBstlAdptDis). However, when
BBstZCCmpDis = 0 (see bit: BBstZCCmpDis), the buck-boost operates with peak, valley, and zero crossing current limits.
The zero crossing limit is fixed at OmA while the peak and valley limits are adjusted by the voltage loop if BBstlIAdptDis =
0 (see bit: BBstlAdptDis).

In DCM, the valley current limit is negative so the end of phase 1 or 3 is determined by the zero-crossing current. In CCM,
the valley current limit is = OmA if BBstZCCmpDis = 0 (see bit: BBstZCCmpDis). The end of phase 1 or 3 is thus
determined by the valley current comparator.

Disabling the zero current crossing comparator reduces the buck-boost output ripple. Enabling the comparator improves
EMI in CCM by removing the phase 4 stage in CCM mode that is otherwise present when BBstZCCmpDis = 1 (see bit:
BBstZCCmpDis).

BBstIPSet2 LIMIT
300

250

200

150 —l

100

BBstIPSet2 (mA)

50

0
0 5 100 150 200 250 300 350 400

BBstIPSet1 (mA)

Figure 11. Minimum BBstIPSet2 Limit for a Given BBstIPSet1 Setting
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Figure 12. Recommended BBstIPSet1 and BBstIPSet2 Settings

Buck Regulators

The MAX20366 includes three buck regulators: two low-power 400mA bucks and one high-power 600mA buck. All of the
buck regulators operate in a pulse-frequency modulation (PFM) scheme with peak and valley current control. At light
loads, the buck converters operate in discontinuous conduction mode (DCM) to maximize efficiency. The buck regulators
have minimum and maximum capacitance requirements. The effective output capacitance of each buck should fall within
these limits to guarantee stable operation. Figure 13 illustrates the minimum and maximum capacitance for each
outputvoltage setting.

Buck Inductor Selection

Inductor selection for the MAX20366 should be optimized for the intended application. A 2.2uH inductor value is strongly
preferred for these buck converters. A 1uH inductor is acceptable, but results in decreased efficiency with only marginal
load transient response benefits. Aside from the inductor-value physical size, DC resistance (DCR), maximum average
current, and saturation current are the primary factors to consider. The maximum average inductor current is simply equal
to the maximum output current expected in the application.

The average inductor current calculated above dictates the required maximum average current for temperature rise on
the inductor. In order to determine the required inductor saturation current, the peak current must be calculated. The peak
current for this converter can be calculated as the higher value between the following equations:

1.15 x BuckxlSet
ILfPEAKfCCM = ILfMAX + f + 100mA and ILfPEAKfDCM = 1.15 X BuCleSet + 100mA

Where BuckxISet is the peak current setting for the relevant buck converter and I|._pmax is the maximum expected load
current on the converter.

When selecting an inductor, one primary factor in achieving high efficiency is the DCR of the inductor. For maximum
efficiency, select an inductor with the lowest DCR possible in the required package size. Another factor to consider is
magnetic losses. Generally, magnetic losses are lower in inductors with larger physical size and/or higher saturation
current ratings. In most cases, ferrite inductors should be avoided as they tend to exhibit poor AC characteristics,
especially in DCM. Refer to Table 4 for inductor recommendations for a given optimization parameter.

Table 4. Recommended Inductors Buck
OPTIMIZATION PARAMETERS VENDOR PART NUMBER
Efficiency Murata DFE201610E-2R2M
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‘ Size Murata ‘ DFE18SBN2R2MEL |

Buck Output Capacitor Selection

The bucks are designed to be compatible with small case-size ceramic capacitors. As such, the device has low output
capacitance requirements to accommodate the steep voltage derating of 0603 and 0402 (imperial) case-size capacitors.
Additionally, there is a maximum output capacitance requirement to maintain stability. The required minimum and
maximum capacitance requirements in Figure 13 show the required capacitance for the BK_OUT node.

BUCK REQUIRED MIN/MAX CAPACITANCE
vs. OUTPUT VOLTAGE
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Figure 13. Buck Required Minimum and Maximum Capacitance to Guarantee Stability

Inductor Peak and Valley Current Limits

When a buck regulator is in DCM, the inductor's minimum current threshold (lyaLLEy) is OmA and the inductor's peak
current threshold (Ipgak) is set automatically to the optimal value per Figure 14 by the regulator's automatic lookup table
or by the Buck ISet register (see bits: Buck1ISet, Buck2ISet, Buck3ISet) if Buck_ISetLookUpDis = 1 (see bits:
Buck1lSetLookUpDis, Buck2ISetLookUpDis, Buck3ISetLookUpDis). In this mode, as the load increases the switching
frequency also increases in accordance with the PFM control scheme.

As the load continues to increase, the switching frequency of the buck regulator eventually reaches roughly 1.1MHz. At
this point, if the buck regulator adaptive current setting is enabled (Buck_IAdptDis = 0) (see bits: Buck1lAdptDis,
Buck2IAdptDis, Buck3IAdptDis), Ippak and hyaLLey shifts upward maintaining a roughly constant offset between
themselves (set by the inductor peak current setting described in the first paragraph above). Once the valley current
begins to increase, the regulator is operating in continuous conduction mode (CCM) as the inductor is no longer
discharged completely to OmA. The slope of the switching frequency flattens and rises only marginally for the remainder
of the load range. This control scheme seeks to balance both the ohmic losses arising from the peak current level and
the switching losses incurred by driving the gates of the FETSs, extending load regulation and high efficiency over a wider
range of loads.

If the adaptive current setting is disabled (Buck_IAdptDis = 1) (see bits: Buck1lAdptDis, Buck2IAdptDis, Buck3IAdptDis),
the switching frequency continues to rise until the regulator reaches critical conduction mode. As the load increases past
critical conduction mode, the switching frequency saturates and the buck regulator behaves as a current source. This
results in increased load regulation error at the output of the regulator.
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Figure 14. Optimal Peak Current Setting vs. Output Voltage

Adjustments to Manipulate Buck Switching Frequency

In some applications, the buck output-voltage ripple can generate noise at frequencies that interfere with sensitive analog
circuitry. The adjustable peak current of the MAX20366 provides the flexibility to shift the ripple frequency out of the
sensitive frequency ranges when the regulator is in DCM mode. Increasing the peak current delivers more charge to the
output capacitor in a switching cycle, thereby decreasing the number of times the output capacitor requires charging to
supply the same load. In this case, the output ripple frequency decreases for a given load current and shifts below
sensitive, high-frequency ranges. Conversely, decreasing the peak current increases the switching frequency for a given
load current to prevent injecting noise in sensitive, low-frequency ranges.

Note that increasing the peak current results in higher ohmic losses, which can lower efficiency and increased output-
voltage ripple amplitude. Decreasing the peak current incurs higher switching losses, which can lower the efficiency. Refer
to the Typical Operating Characteristics section.

In order to maximize the ease of implementation, the peak current settings of the buck regulator can be automatically
adjusted to the optimal settings for a given output voltage. When Buck_ |SetLookUpDis = 0 (see bits:
Buck1lSetLookUpDis, Buck2ISetLookUpDis, Buck3ISetLookUpDis), the MAX20366 updates the peak current settings
when the output voltage of the buck regulator is changed in any DVS mode. If an application requires independent peak
current control, setting Buck_ISetLookUpDis = 1 (see bits: Buck1lSetLookUpDis, Buck2ISetLookUpDis,
Buck3ISetLookUpDis) disables the automatic update function.

High Power Buck Converter with LDO Mode

The charging phase of a buck regulator delivers energy to the inductor by creating a path from the regulator input to its
output. Current through the inductor rises according to the equation:

Vin — Vi
AI=wXAt

Because the inductor current must ramp to a fixed value (i.e., Al is fixed and is the peak current limit), as the input voltage
approaches the output voltage, the time required for the inductor to reach its peak current (At) increases. This causes the
regulator output-voltage ripple amplitude on the output of the converter to grow as the V|N - VoyT value decreases,

reducing the efficiency and increasing the output ripple noise.

To avoid an excessively large At, the high-current Buck3 regulator of the MAX20366 automatically transitions into an LDO
operation mode when V|N — Vout reaches ViN_BoUT _DRPOUT_TH_F- This eliminates the performance reduction when
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Buck3 operates at low buck voltage ratios. The LDO mode also improves performance over a standard buck architecture
since LDOs are efficient and maintain noise immunity at low step-down ratios. Transitions into and out of LDO mode have
substantial hysteresis to prevent oscillations when entering and exiting LDO mode.

Charge Pump

A low-quiescent current 5V charge pump is included in MAX20366. For proper operation a 22nF (min), 33nF (max)
capacitor should be connected between the CPP and CPN bumps.

Power Switch and Reset Control

The MAX20366 features a power switch that provides the ability to execute a reset sequence or to turn off the main
system power and enter OFF or SEAL mode to extend battery life. In OFF mode, the SYS node and all PMIC outputs are
turned off except LDO2 when it is configured as always on, either by the LDO2Seq (see bit: LDO2Seq) or when it is kept
on before entering OFF mode. In SEAL mode, all regulators and the SYS node are turned off. SEAL mode is the lowest
quiescent current mode of the MAX20366 and maximizes battery life when a product cannot be used for an extended
period, such as when shipping from the factory to a retailer. More details on the power modes can be found in the PMIC
Power Modes section.

Shutdown and reset events are triggered by an external control using the power function (PFN) control inputs, 12C
commands, or if other conditions are met. The behavior of the PFN pins is preconfigured to support one of the multiple
types of wearable application cases. Table 5 describes the behavior of the PFN1 and PFN2 pins based on the PwrRstCfg
bits (see PwrRstCfg in Table 5), while Figure 15 through Figure 23 show the state diagrams associated with each mode.

A soft-reset sends a 10ms pulse on RST and either leaves register settings unchanged or resets them to their default
values depending on the device version (see bit: SftRstCfg). A hard reset on any device initiates a complete power-on
reset (POR) sequence.

Devices with HrvEn = 0 enter SEAL mode on cold boot (battery attach with no CHGIN present). Devices with HrvEn = 1
enter battery recovery (BR) mode on cold boot. When the MAX20366 is in ON mode, it enters OFF/SEAL/BR mode after
receiving PWR_OFF_CMD/PWR_SEAL_CMD/PWR_BR_CMD 12C command in the PwrCmd register (see register:
PwrCmd), respectively. When the device detects a valid PFN signal it enters OFF mode or BR mode based on the
PwrRstCfg and HrvEn setting.

The MAX20366 exits OFF/SEAL mode and turns the main power back on when there is a qualified PFN1 signal for
PwrRstCfg settings where PFN1 is KIN , or when a valid voltage is applied to CHGIN. In the powered-on state, the SYS

node is enabled and other functions can be controlled through the 12C registers. Figure 24 and Figure 25 illustrate a
complete boot sequence coming out of OFF/SEAL mode.
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Figure 15. PwrRstCfg 0000, 0001
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SHUTDOWN
LDO2 STATE LOCKED
TURN-OFF RESOURCES

E YES

0Q DISCHARGE APPLIED
ON SYS FOR 30ms

A 4

BATTERY RECOVERY
MODE

RST HI-Z, INT MASKED

BAT-SYS FET CLOSED

WAIT RESOURCES TURN-OFF TIME 50ms

PASSIVE DISCHARGE
OUTPUTS

10ms DELAY

OFF
RST HIGH-Z
GLOBAL PASSIVE
DISCHARGE OTP

PwrRstCfg = 0100, 0101

1
CHGIN INSERTION

(10ms DEBOUNCE)
GATED BY CHGIN INSERTION

GATED BY CHGIN INSERTION

(10ms DEBOUNCE)

HARD-RESET SOFT-RESET
200ms DELAY 200ms DELAY
HOLD RST LOW _
TURN-OFF RESOURCES HOLDRST LOW
WAIT RESOURCES TURN-OFF TIME 20ms 10ms DELAY

ACTIVE DISCHARGE
OUTPUTS

50ms

POWER

Y

SEQUENCING
(FIGURE 26-28)

Figure 17. PwrRstCfg 0100, 0101
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— 34ms + trRST DELAY—

! ON

THROUGH I2C
PWR_OFF_CMD

SHUTDOWN
RST HIGH-Z
LDO2 STATE LOCKED
TURN-OFF RESOURCES

WAIT RESOURCES TURN-OFF TIME
20ms

DISCHARGE OUTPUTS

10ms|DELAY

A
OFF
RST HIGH-Z
GLOBAL PASSIVE
DISCHARGE OTP

VIA PFN1LOW FOR 400ms
OR CHGIN (30ms DEBOUNCE)

POWER
SEQUENCING
(FIGURE 26-28)

PwrRstCfg = 0110

PFN1 RELEASED
~&-(10ms DEBOUNCE

LDO2 STATE LOCKED
TURN-OFF RESOURCES

+10ms DELAY)
I
THROUGH I2C FROM ON STATE VS
PWR_SEAL_CMD THROUGH I2C
PWR_BR_CMD

SEAL
RST LOW, LDO2 OFF
GLOBAL PASSIVE
DISCHARGE OTP

POWER-ON RESET
HrvEn=0

THROUGH PFN1 LOW
FOR12s

SHUTDOWN
TRAP

T
PFN1 HIGH (10ms DEBOUNCE)

10Q DISCHARGE APPLIED
ON SYS FOR 30ms

BATTERY RECOVERY
MODE

RST HI-Z, INT MASKED

BAT-SYS FET CLOSED

POWER-ON RESET

HrvEn=1

Figure 18. PwrRstCfg 0110
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FROM ON STATE
THROUGH I2C
PWR_BR_CMD

POWER-ON RESET
IF LDO2Seq = 001
ENABLE LDO2

NO

YES

10Q DISCHARGE APPLIED
ON SYS FOR 30ms

A

BATTERY RECOVERY
MODE

RST HI-Z, INT MASKED

BAT-SYS FET CLOSED

ON

-t
-

-

THROUGH I2C PWR_OFF_CMD

SHUTDOWN
LDO2 STATE LOCKED
TURN-OFF RESOURCES

WAIT RESOURCES TURN-OFF TIME

(20ms)

PASSIVE DISCHARGE
OUTPUTS

10ms

OFF
RST HIGH-Z
GLOBAL PASSIVE
DISCHARGE

VIAPFN1LOW
FOR 10s

SOFT-RESET
HOLD RST LOW

PFN1 RELEASE
(10ms DEBOUNCE + 10ms DELAY)

I
THROUGH I2C
PWR_SEAL_CMD

SEAL
RST LOW, LDO2 OFF
GLOBAL PASSIVE
DISCHARGE OTP

PwrRstCfg = 0111

VIAPFN1LOW FOR 3s
OR CHGIN (30ms DEBOUNCE)

POWER
SEQUENCING
(FIGURE 26-28)

34ms + tRST DELAY:

Figure 19. PwrRstCfg 0111
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ON -
THROUGH 12C PWR_OFF_CMD THROUGH I2C PWR_HR_CMD THROUF%':{F;;’;‘Z LoW
SHUTDOWN l
HARD-RESET
POWER-ON RESET LDO% ’:ATAZ';(ESKED HOLD RST LOW " g&f L'_EETSSW
IF LDO2Seq = 001 ) TURN-OFF RESOURCES TURN-OFF RESOURCES
ENABLELDO2 THROUGH IC
PWR_SEAL_CMD
WAIT RESOURCES WAITRESOURCES ~ PFN2 RELEASE (10ms DEBOUNCE)
___ SEAL TURN-OFF TIME TURN-OFF TIME +
RST LOW, LDO2 OFF (20ms) (20ms) 10ms DELAY
GLOBAL PASSIVE
DISCHARGE OTP
FROM ON STATE
THROUGH 12C YES
PWR BR CMD PASSIVELY DISCHARGE ACTIVELY DISCHARGE
ity OUTPUTS OUTPUTS
10Q DISCHARGE APPLIED |
ON SYS FOR 30ms 10ms
 / OFF
RST HIGH-Z
BATTER,;S&E OVERY GLOBAL PASSIVE Soms DELAY
R Pty ms
RST HI-Z, INT MASKED DISCHARGE
BAT-SYS FET CLOSED
VIA PEN1LOW FOR 3s
OR CHGIN ATTACH
) (28ms DEBOUNCE) Y
PwrRstCfg = 1000 POWER
SEQUENCING 34ms + tRsT DELAY-
(FIGURE 26-28)

Figure 20. PwrRstCfg 1000
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POWER-ON RESET
IF LDO2Seq = 001
ENABLE LDO2

FROM ON STATE
THROUGH12C ——  YES
PWR_BR_CMD ¢

10Q DISCHARGE APPLIED
ON SYS FOR 30ms

BATTERY RECOVERY
MODE

RST HI-Z, INT MASKED

BAT-SYS FET CLOSED

THROUGH I2C
PWR_SEAL_CMD

SEAL
RST LOW, LDO2 OFF
GLOBAL PASSIVE
DISCHARGE OTP

ON

-

12C PWR_OFF_CMD

SHUTDOWN
LDO2 STATE LOCKED
RST HIGH-Z, INT MASKED
TURN-OFF RESOURCES

7

WAIT RESOURCE TURN-OFF
TIME (20ms)

ACTIVE DISCHARGE OUTPUTS

OFF
RST HIGH-Z

GLOBAL PASSIVE DISCHARGE
(OTP)

PFN1 (10ms DEBOUNCE)
GATED ON CHGIN
INSERTION (100ms DEBOUNCE)

HARD-RESET PROCESS

INITIATED

15s DELAY —

15s EXPIRE

HOLD RST LOW,
TURN RESOURCES OFF

T
WAIT RESOURCE TURN-OFF TIME
(20ms)

ACTIVE DISCHARGE OUTPUTS

50ms DELAY

HC SOFTWARE RESET

PwrRstCfg = 1001, 1010

CHGIN ATTACH:

POWER SEQUENCING
(FIGURE 26-28)

PFN2 (10ms DEBOUNCE)
GATED ON CHGIN
INSERTION (100ms DEBOUNCE)

SOFT-RESET PROCESS
INITIATED

X

— 15s DELAY

15s EXPIRE

HOLD RST LOW

10ms DELAY

" (10ms DEBOUNCE)

(10ms DEBOUNCE)

PFN2 LOW

—»| ABORT SOFT-RESET —

PFN1 LOW

- ABORTHARD-RESET —

Figure 21. PwrRstCfg 1001, 1010
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FROM ON STATE HSSST’%ETSSW
PWR_SR_CMD —— | -
COMVAND IF SfRstCfg ==1 RESET
REGISTERS TO DEFAULT
THROUGH I2C PWR_SEAL_CMD THROUGH PFN1 LOW FOR 125
SHUTDOWN
THROUGH I2C PWR_OFF_CMD TRAP
Y PFN1 HIGH (10ms DEBOUNCE)
HOLD RST LOW,
TURN-OFF RESOURCES
DISABLE LD02 LDO2 STATE LOCKED _
TNT MASKED TURN-OFF RESOURCES | NO BATTERY RECOVER
ACTIVELY DISCHARGE INT MASKED
OUTPUTS
I YES
WAITRESOU RCZE;TURN'OFF TIME WAIT RESOURCES TURN-OFF TIME 20ms
NO
FROM ON STATE o POWER‘EON RfSET
2 rven =
THROUGH I2C PWR_BR_CMD IF LDO2Seq == 001,
ENABLELDO2
DISCHARGE OUTPUTS DISCHARGE OUTPUTS
10Q DISCHARGE APPLIED
[ T ON SYS FOR 30ms
10ms POWER-ON RESET 10ms
DELAY HvEn =0 DE;AY
SEAL OFF MODE BATTERY RECOVERY
RST HIGH-Z MODE
GLSE%:Z/F\&SGSENE GLOBAL PASSIVE RST HI-Z, INT MASKED
DISCHARGE BAT-SYS FET CLOSED

[
VIA PFN1LOW FOR 400ms
OR CHGIN (30ms DEBOUNCE)

34ms + tRsT DELAY

FROM ON STATE Hgﬁg%sgw POWER
PWR HR CMD ——{ |, "ODRSTLOW  L-soms DELAY—| | SEQUENCING
COMMAND e (FIGURE 26-28)

PwrRstCfg = 1011

Figure 22. PwrRstCfg 1011
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MAX20366

ON I«

| |

PFN1 (10ms DEBOUNCE) PFN2 (10ms DEBOUNCE)
12C PWR_SEAL_CMD 12C PWR_OFF_CMD GATED ON CHGIN GATED ON CHGIN
INSERTION (100ms DEBOUNCE) INSERTION (100ms DEBOUNCE)
TURTV%EFRRSE; 58 ;VCES Tb[;{?fof;\;gslhggéggs HARD RESETPROCESS SOFT RESET PROCESS
TNT MASKED TNT MASKED INITIATED INITIATED
A \ 4 v A
WAIT RESOURCE TURN-OFF WAIT RESOURCE TURN-OFF
TIME (20ms) TIME (20ms) 15sDELAY ] 15sDELAY
15sEXPIRE 15s EXPIRE
HOLD RST LOW,
DISCHARGE OUTPUTS ACTIVE DISCHARGE OUTPUTS TURNRESOURCES OFF HOLD RST LOW
EXCEPT LDO2
T
WAIT RESOURCE TURN-OFF TIME [
POWER-ON RESET 10ms DELA
50ms DELAY nEn=0 50ms DELAY (20ms) ms Y
v
SEAL __OFF PFN2 LOW ABORT SOFT RESET |
GLOBAL PASSIVE DISCHARGE RST HIGH-Z ACTIVE DISCHARGE OUTPUTS (10ms DEBOUNCE)
(0TP) LOBAL PASSIVE DISCHARGH
50ms DELAY
PFN1 LOW
(10ms DEBOUNCE] ABORTHARD RESET
C SOFTWARE RESET
BATTERY RECOVERY
MODE
RSTHIZ
BAT-SYS FET CLOSED

CHGIN ATTACH
POWER SEQUENCING POWER-ON RESET FROM ON STATE
(Feura 26:20) HIvEn= 1 100 DISCHARGE APPLIED THROUGH
IF LDO2Seq == 001, ON SYS FOR 30ms
ENABLE LDO2 PWR_BR_CMD

PwrRstCfg = 1100

Figure 23. PwrRstCfg 1100

Table 5. PwrRstCfg Settings

PwrRstCfg[3:0] FIGURE MODE NAME BEHAVIOR
. ==l ON/OFF Mode with 10ms Debounce. PFN1 is the active-high
OFF
0000 Figure 19 ON/ ON/OFF control input. PFN2 is the active-low soft-reset input.
= ON/OFF Mode with 10ms Debounce. PFN1 is the active-low
i ON
0001 Figure 15 /OFF ON/OFF control input. PFN2 is the active-low soft-reset input.
Always-On Mode. A rising edge on PFN1 generates a hard-reset
. after a 200ms delay. A rising edge on PFN2 generates a soft-reset
0010 Figure 16 AON after a 200ms delay. The device can only enter the OFF state by
writing to the PwrCmd register.
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0011

Figure 16

AON

Always-On Mode. A falling edge on PFN1 generates a hard-reset
after a 200ms delay. A falling edge on PFN2 generates a soft-reset
after a 200ms delay. The device can only enter the OFF state by
writing to the PwrCmd register.

0100

Figure 17

CR High

Always-On Mode. Holding PFN1 high during a CHGIN insertion
generates a hard-reset after a 200ms delay. Holding PFN2 high
during a CHGIN insertion triggers a soft-reset after a 200ms delay.
The device can only enter the OFF state by writing to the PwrCmd
register.

0101

Figqure 17

CR Low

Always-On Mode. Holding PFN1 low during a CHGIN insertion
generates a hard-reset after a 200ms delay. Holding PFN2 low
during a CHGIN insertion triggers a soft-reset after a 200ms delay.
The device can only enter the OFF state by writing to the PwrCmd
register.

0110

Figure 18

KIN

ON/OFF Through Key Presses. PFN1 is the active-low KIN button.
PFN2 is the open-drain KOUT output, which buffers the KIN input.

The device enters on mode through a short (400ms) KIN press or

a CHGIN insertion. The device enters OFF mode through a long (>
12s) KIN press or through the PwrCmd register.

0111

Figure 19

CSR1

On/Reset Through Key Presses. PFN1 is the active-low KIN
button. PFN2 is the open-drain KOUT output, which buffers

the KIN input. The device enters on mode through a long (>

3s) KIN press or a CHGIN insertion. A long (> 10s) KIN press
generates a soft-reset. The device can only enter the off state by
writing to the PwrCmd register.

1000

Figure 20

CSR2

On/Reset Through Key Presses. PFN1 is the active-low KIN_
button. The device enters on mode through a long (> 3s) KIN press
or a CHGIN insertion. A long (> 12s) PFN2 press generates a soft-
reset. The device can only enter the off-state by writing to the
PwrCmd register.

1001

Figure 21

Custom CR High

Always-On Mode. The device can only enter the on state through a
CHGIN insertion. Holding PFN1 high during a CHGIN insertion
generates a hard-reset after a 15 second delay. If PFN1 is brought
low during this delay (10ms debounce), the hard-reset is aborted.
Holding PFN2 high during a CHGIN insertion generates a soft-
reset after a 15 second delay. If PFN2 is brought low during this
delay (10ms debounce), the hard-reset is aborted.

1010

Figure 21

Custom CR Low

Always-On Mode. The device can only enter the on state through a
CHGIN insertion. Holding PFN1 low during a CHGIN insertion
generates a hard-reset after a 15 second delay. If PFN1 is brought
high during this delay (10ms debounce), the hard-reset is aborted.
Holding PFN2 low during a CHGIN insertion generates a soft-reset
after a 15 second delay. If PFN2 is brought high during this delay
(10ms debounce), the hard-reset is aborted.

1011

Figure 22

KIN with
OFF/SEAL

ON/OFF Through Key Presses with OFF/SEAL. PFN1 is the
active-low KIN button. PFN2 is the open-drain KOUT output, which
buffers the KIN input. The device enters on mode through a

short (400ms) KIN press or a CHGIN insertion. The device enters
OFF mode through a long (> 12s) KIN press or through the
PwrCmd register.

1100

Figure 23

Custom CR High
with OFF/SEAL

Always-On Mode with OFF/SEAL. The device can only enter the
on-state through a CHGIN insertion. Holding PFN1 high during a
CHGIN insertion generates a hard-reset after a 15-second delay. If
PFN1 is brought low during this delay (10ms debounce), the hard-
reset is aborted. Holding PFN2 high during a CHGIN insertion
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generates a soft-reset after a 15-second delay. If PFN2 is brought
low during this delay (10ms debounce), the hard-reset is aborted.
1101-1111 RFU —
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VDIGUWLO FAULT WHILE_
IN ON MODE

—
— N NO
WAIT 30ms THEN VDIGON ~ —— OTP BOOT —><_ Voie< Voiouo?
\‘VYES/
12C AVAILABLE PWR_SEAL_CMD
WHEN VpiG IS ON
SEAL MODE
PWR_OFF_CMD WAIT 20ms —> (VI OFF, FG OFF,
RST LOW)

T T NO == ~—

— -
VCHGINPRESENT? < PFNWAKE?

OFF MODE
(VDIGON, FG ON,
RST Hi-Z)

/// \\\ NO _— — \\\
: > VCHGNPRESENT? P PFNWAKE? .
2 YES YES
z <
— -
3 <
= v v
w
g
= RST LOW RST LOW
ﬁ ; |
s IF FROM SEAL: INTERNAL HECRREST
o SUPPLIES ON (48ms)
= (48ms)
=
| v
3 IF LDO2Seq == 001 AND IF LDO2Seq == 001 AND
8 COMING FROM SEAL: COMING FROM SEAL:
2 LDO20N LDO2ON
7 v v
3 THM MONITOR ON THM MONITOR ON
# FUEL GAUGE ON FUEL GAUGE ON
g IF COMING FROM SEAL IF COMNG FROM SEAL
] DEBOUNCE FOR 30ms DEBOUNCE FOR 30ms
v
LIMTER: ON
SYS UVLO COMP: ON SYS UVLO COMP: ON
WAIT 10ms
WAIT for 500ms - ¢
S
/Q WO 07 = vESH] POWER PATH: ON
' BAT-OCP: ON
LIMITER: OFF i
hgAWTry == 1 AND POWER PATH: OFF
VeHGIN PRESENT? CHARGER: OFF paligions
BAT-OCP: OFF IF VcHain PRESENT: ENABLE
y CHARGER
THM MONITOR: OFF i
RUN REGULATOR STARTUP
L SEQUENCING
ERROR MODE
(APPEARS AS OFF MODE
EXCEPT RST LOW) NO

SYS-UVLO==0"?

RELEASE RST

Figure 24. Boot Sequence—Harvester Mode Disabled
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VoIGULOFAULT WHILE
IN ON MODE OR BR MODE

‘ WAIT 30ms THEN Vpig ON H

OTP BOOT

H

12C AVAILABLE
WHEN Vpig IS ON

PWR_SEAL_CMD

PWR_OFF_CMD —

OFF MODE
(VoiG: G ON,
RST HI-2)

—__ No - —
VeHeiN PRESENT? PFN WAKE?

‘SEAL MODE
(ViG OFF, FG OFF,
RST LOW)

< VeranP

YES

LN3S3td LON NIoH

RST LOW

YES YES
RST Low ‘ ‘

v v

IF FROM SEAL: INTERNAL \E&%ﬁﬁ%ﬁﬂﬁi%
SUPPLIES ON (48ms) 4ams)

IFLDO2Seq == 001 AND
COMING FROM SEAL:
LDO20N

¥

IF LDO2Seq == 001 AND
COMING FROM SEAL:

SW00S 340438 LNISTHd LON NOHOA 3|

LDO20N
v v
THM MONITOR ON THM MONITOR ON
FUEL GAUGE ON FUEL GAUGE ON
IF COMING FROM SEAL IF COMING FROM SEAL
DEBOUNCE FOR 30ms DEBOUNCE FOR 30ms
LIMITER: ON
$SYS UVLO COMP: ON SYS UVLO COMP: ON
WAIT 10ms

WAIT FOR 500ms.

LIMITER: OFF
POWER PATH: OFF
AR GER OFE WAIT FOR 10ms
BAT-OCP: OFF

THM MONITOR: OFF

ERROR MODE
(APPEARS AS OFF MODE
EXCEPT RST LOW)

WAIT 20ms

10Q DISCHARGE APPLIED PWR_BR_CMD

ONSYS FOR 30ms

PINWAKE?

POWER PATH: ON
BAT-OCP: ON
WAIT 5ms

BRMODE

1N3S34d LON NISHOA 3|

— NO T

" VCHoIN PRESENT? ~ PENWAKE?

RSTLOW

SW00§ 340438 LNISTH LON NOHOA 3|

LIMITER: ON
SYS UVLO COMP: ON
WAIT 10ms.

-~ LIMITER: OFF
ChoAwTry == 18
T CHARGER: OFF
Sl BAT-OCP: OFF

BRERROR MODE
(APPEARS AS BR MODE
EXCEPT RST LOW)

NO

— WAKE FROM
HARVESTER?

YES

SYS-UVLO: ON
WAIT FOR 10ms

< sYsuvo=0r

NO
YES

YES

RELEASE RST

Figure 25. Boot Sequence—Harvester Mode Enabled

PMIC Power Modes
The following sections describe the basic operating modes of the MAX20366.

SEAL Mode

SEAL mode is the lowest-quiescent current mode on the MAX20366. In this mode, all resources are off except the button
monitor and VcHg|N insertion detection circuitry.
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OFF Mode

The MAX20366 must in some cases power an RTC. OFF mode is the lowest quiescent current mode in which the fuel
gauge and the always on LDO are powered. In this mode, the Vpg supply, the button and VcHg N monitor circuits, and
the fuel gauge are on. If LDO2 was on before entering OFF mode or if LDO2Seq = 001 (see bit: LDO2Seq), LDO2 is also
on in OFF mode.

ON Mode (Versions with HrvEn = 0)

ON mode is the most common operating mode. In ON mode, all regulators are or can be enabled, the fuel gauge is on,
and all features are accessible.

Battery Recovery Mode (Versions with HrvEn = 1)

On versions of MAX20366 with HrvEn = 1, MPC7 and MPC6 are permanently reconfigured as “Wake Input” (from
Harvester) and “Disable Output” (to Harvester, high-side open-drain to VCCINT), respectively. If the device has SysPDEn
enabled, SYS node is discharged through a 10Q resistor for 30ms before entering battery recovery node. In battery
recovery mode, the part is in the same operating condition as OFF mode; however, in addition the switch between SYS
and BAT is closed in order to allow a charging path for recovery from a dead battery situation and the battery thermistor
is actively monitored to ensure safe operating conditions. As soon as the battery reaches a threshold which is programmed
on the MAX20361 harvester, the MAX20361 sends a wake signal, bringing the part into ON Mode (Versions with HrvEn
= 1) as described below. In situations where the THM monitor detects an out-of-bound condition and the charging is
considered unsafe, a disable signal is sent to the harvester to halt charging.

ON Mode (Versions with HrvEn = 1)

ON mode with HrvEn = 1 is very similar to ON mode with HrvEn = 0 as described above with the exception that harvester
functionality is enabled. In this mode, an ideal diode can be applied to the BAT-SYS relationship. In the default operation,
the harvester supplies SYS directly until it is unable to further support the output at which point the battery supplements
the supply. This mode also includes the rest of the harvester interaction functionality described in the MAX20361
Harvester Interaction section. This behavior can be modified per the HrvBatSys, HrvThmEn and HrvThmDis bit fields (see
bits: HrvBatSys, HrvThmEn, HrvThmDis).

Interrupt

INT output of the MAX20366 is driven low when any one of the unmasked interrupts is triggered by the corresponding
status change. INT output is held low until the unmasked and triggered interrupt register bits are read by the user. The
interrupt bits are cleared on read. The interrupt registers consist of Int0 to Int3 and Hptint0 to HptInt2. The interrupt mask
registers consist of IntMaskO to IntMask3 and HptintMaskO0 to HptintMask2.

Power Sequencing

The sequencing of the switching regulators, load switches, and LDOs during power-on is configurable. See each function’s
sequencing bits for details. Regulators and switches can turn on at one of three points during the power-on process: 0%
of tRST time after the power-on event, at the time the RST signal is released, or at two points in between. The two points
between 0% of tRST time delay and the RST rising edge are fixed proportionally to the duration of the power-on reset
(POR) process boot delay (trsT). The value of the tRST delay ranges from 80ms to 420ms and is stored in the BootDly
bits (see bit: BootDly). The timing relationship is presented graphically in Figure 26, Fiqure 27, and Fiqure 28.

Alternatively, the regulators and switches can remain off by default and turn on manually with an 12C command after RST
is released. LDO2 can be configured to be always on.
The SYS voltage is monitored during the power-on sequence. If Vgys falls below Vsys yyLo during the sequencing

process with a valid voltage at CHGIN and ChgAlwTry = 1, the process repeats from the point where SYS was enabled
to allow more time for the voltage to stabilize. If there is not a valid voltage at CHGIN, the device returns to the off state
to avoid draining the battery. Power is also turned off if BAT experiences a current greater than IgaT_ocp for more than

tBAT OCP_RD-
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CHGIN INSERTION
ORKIN PRESS*

Buck_En, BBstEn,
BstEn, LDO1EN,
LSW_En, CPEn

_Seq
(READ ONLY
REGISTER)

% OF tRsT

START FROM
OFF MODE

I I
|<—30 ms—>'<—10ms

—ﬂ‘—'itR&

\

CHGIN INSERTION

| KIN PRESS
| ENABLED
| THROUGH I2CMPC
| |
ONLYLDO2 CAN
BE ALWAYS ON ENABLED

THROUGH I2C/IMPC

*KIN PRESS TURN-ON ENABLED THROUGH SPECIFIC PwrRstCfg

ONLY

010
0%

011
25%

100
50%

m
100%

Figure 26. Power Sequencing, HrvEn = 0 from OFF Mode
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CHGIN INSERTION
ORKIN PRESS*

Buck_En, BBstEn,
BstEn, LDO1EN,
LSW_En, CPEn

_Seq
(READ ONLY
REGISTER)

% OF trRsT

START FROM
BRMODE

System
| | | | |
|<—10ms—>|<—'7trz's. =i
| | | | |
| | | | |

| | | | | |
| | | | | |
| [ [ [ [
| | | | |
i | | | |
i I ] ] ] ]
| | | | | |
| | | | | |
I | | | | |
| | | | | |
| CHGIN INSERTION : : : : :
| KIN PRESS |
| ' ENABLED '
| | THROUGH 2C/MPC]
| [ [
| : ENABLED |
| | THROUGH I2CIMPC,
T T
| | | | | |
i | | |
| | | |
| | | | |
I I I I I
010 011 100 111

*KIN PRESS TURN-ON ENABLED THROUGH SPECIFIC PwrRstCfg ONLY

0%

25%

50%

100%

Figure 27. Power Sequencing, HrvEn = 1 from BR Mode
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I I I I I I
|<—48ms—>'<—30ms—>'<10ms>|<—'7ms. >
I

I

I

I

START FROM
SEAL MODE

CHGIN INSERTION
ORKIN PRESS*

I CHGIN INSERTION
| KIN PRESS

ENABLED

LDO2En |
THROUGH 12CMPC

Buck_En, BBstEn,
BstEn, LDO1EN,
LSW_En, CPEn

ENABLED
THROUGH I2C/MPC

ONLYLDO2 CAN
BE ALWAYS ON
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Figure 28. Power Sequencing, from SEAL Mode

System Load Switch

An internal 80mQ (typ) MOSFET connects BAT to SYS when no voltage source is available on CHGIN. When an external
source is detected at CHGIN, this switch opens and SYS is powered from the input source through the input current
limiter. The SYS-to-BAT switch also prevents Vgyg from falling below VgaT when the system load exceeds the input
current limit. If Vgyg drops to VgaT due to the current limit (I_ ), the SYS-to-BAT switch turns on so the load is supported
by the battery. If the system load continuously exceeds the input current limit, the battery is not charged. This is useful for
handling loads that are nominally below the input current limit, but have high current peaks exceeding the input current
limit. During these peaks, battery energy is used, but at all other times the battery charges.

Smart Power Selector

The smart power selector seamlessly distributes power from the external CHGIN input to the BAT and SYS nodes. With
both an external adapter and battery connected, the smart power selector basic functions are:

o When the system load requirements are less than the input-current limit, the battery is charged with residual power
from the input.

o When the system load requirements exceed the input-current limit, the battery supplies supplemental current to the
load.

¢ When the battery is connected and there is no input-current limit, the system is powered from the battery.
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Input Limiter

The input limiter distributes power from the external adapter to the system load and battery charger. In addition to the
input limiter's primary function of passing power to the system load and charger, it performs several additional functions
to optimize use of available power.

Invalid CHGIN Voltage Protection

If CHGIN is above the overvoltage threshold VcHgIN_ovV: the device enters overvoltage lockout (OVLO). OVLO protects

the MAX20366 and downstream circuitry from high-voltage stress up to +28V. During OVLO, the internal circuit remains
powered and an interrupt is sent to the host. The negative voltage protection down to -5.5V disconnects CHGIN and the
device is powered only by BAT. The charger turns off and the system load switch closes, allowing the battery to power
SYS. CHGIN is also invalid if it is less than VAT, or less than the VoHgIN_DET threshold. With an invalid input voltage,

the SYS-to-BAT load switch closes and allows the battery to power SYS.

CHGIN Input Current Limit

The CHGIN input current is limited to prevent input overload. The input current limit ILIM is 12C-controlled through paramter
ILIimCntl (see bit: ILimCntl). To accommodate systems with a high inrush current, the limiter includes a blanking time
tILIM_BLANK, I2C programmable through the parameter ILimBlank (see bit: ILimBlank), during which the input current
limit increases to I jmM_MAX-

Thermal Limiting

In case the die temperature exceeds TcHg Lim, the MAX20366 attempts to limit temperature increases by reducing the
input current from CHGIN. In particular, the system load has priority over the charger current, so the input current is first
reduced by lowering the charge current. If the junction temperature continues to rise and reaches the maximum operating
limit (TcHG_SHDN), no input current is drawn from CHGIN and the battery powers the entire system load.

Battery Charger

Adaptive Battery Charging

While the system is powered from CHGIN, the charger draws power from SYS to charge the battery. If the total load
exceeds the input current limit, an adaptive charger control loop reduces charge current to prevent Vgyg from collapsing

below the maximum between Vgys | v that is 12C programmable through the SysMinVIt parameter (see bit: SysMinViIt),
and Vsys BAT REG Values. When the charge current is reduced below 50% (lrcHg TExT threshold) due to
Vsys |_|M/\_/Sys_ BAT REGOr TcHa Lim limits, the timer clock operates at half speed. When the_charge current is reduced
below 20% (|FCI-_|G_T§US threshold)_due to Vsys LIM/Vsys_BAT REG Of TcHG_LIM limits, the timer clock pauses.

Fast Charge Current Setting
The MAX20366 uses an external resistor connected from ISET to GND to set the fast-charge current Ircyg. The
precharge (IpcHg) and charge-done, IcHG_DONE, currents are I2C programmed using IPChg and IChgDone parameters

(see bits: IPChg, IChgDone), respectively, as a percentage of this value. The fast-charge current resistor can be
calculated as:

RiseT = KiseT X VISET / IFCHG

where K|sgT has a typical value of 2000A/A and V|sgT has a typical value of +1V. The range of acceptable values for
RiseT is 4kQ to 400kQ. A capacitive load on the ISET pin can cause instability of the charger if the condition (C|ggT <
5us / RisgT) pF is violated.

JEITA Monitoring with Charger Control

To enhance safety when charging lithium-ion batteries, the MAX20366 includes a JEITA compliant temperature
monitoring. A resistive divider is formed on THM by attaching a pullup resistor to TPU and connecting the thermistor of a
battery-pack (do not exceed 2mA load on TPU). TPU is internally connected internally to Vpg through a switch. The
divider output is read by internal comparators when JEITA monitoring is enabled and the resulting temperature
measurement places the battery into one of five temperature zones: cold, cool, room, warm, and hot. Charging is always
inhibited in cold and hot regions or if the thermistor is not detected while charging behavior is configurable in warm, room,
and cool regions using the 12C-controlled ChgThmEn parameter (see bit: ChgThmEn). In particular, the battery regulation
voltage can be reduced to the VBaT REG JTA Value using the 12C-programmed ChgCool/Room/ WarmBatReg[1:0]
parameters (see bits: ChgCoolBatReg, ChgRoomBatReg, ChgWarmBatReg) while the fast-charge current can be
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reduced to the IFcHG JTA value using the [2C-programmed ChgCool/Room/WarmIFChg parameters (see bits:
ChgCoollFChg, ChgRoomlIFChg, ChgWarmIFChg). Charging can also be inhibited in cool and warm regions using
ChgThmEn (see bit: ChgThmEn). See figures Figure 29, Figure 30, and Figure 31 for representations of the JEITA
charging profile in each of the charging phases.
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Figure 29. Sample JEITA Pre-Charge Profile
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Figure 30. Sample JEITA Fast Charge Profile
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Figure 31. Sample JEITA Maintain Charge Profile

Step Charging

Lithium-ion batteries suffer capacity degradation over their lifetimes. One of the primary causes of degradation over the
lifetime of a battery is due to an effect called lithium plating, which describes the formation of metallic lithium on the anode
of the battery. Lithium plating has many causes, but one of the most common is when the battery is charged at high rates
relative to the capacity of the battery when the battery is at a high state of charge (SOC). To combat this effect, the
MAX20366 includes a step-charge function. This function allows the user to select a voltage threshold at which the charge
current can be reduced in order to avoid lithium plating and prolong the lifetime of the battery. The settings of this function
can be found in the StepChgCfg0 and StepChgCfg1 registers (see bits: StepChgCfg0, StepChgCfg1). The ChgStepRise
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(see bit: ChgStepRise) field allows the setting of the rising voltage VeaT sTPcHG at which the charge current should be
reduced. The ChglStep (see bit: ChglStep) field sets the percentage ||_:CHG sTPcHg of the full fastcharge current to
which the charger should be set when the battery is above the VgaT sTPCHG value specified with ChgStepRise (see bit:
ChgStepRise). Lastly, the ChgStepHys (see bit: ChgStepHys) field sets the VBAT_STPCHG_H hysteresis for the step
charge function in order to avoid oscillations in case a high battery impedance causes the voltage to fall a large amount
upon reduction of the battery current. If this function is not desirable, set the ChglStep (see bit: ChglStep) setting to 100%
("111") to disable it.

In case both JEITA and step-charging related fast-charge current reductions are active, the minimum between the two is
selected and applied.
Battery Charger State Diagram

A battery charger-state diagram is shown below in Figure 32. User can read ChgStat bits (see bit: ChgStat) to know the
status of charger.
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Figure 32. Battery Charger-State Diagram

Battery or Pack Protector Presence Detection

When pack protectors open due to a discharge-related fault, the pack protector turns off the discharge FET, placing a
reverse-biased body diode in the discharge path and preventing further discharge. In this state, the system designer can
decide that the battery has been damaged and that they would like to prevent a full charge cycle in the future. Even if the
system designer does decide that the battery can be recovered, they can have concerns that the diode drop of the pack
protector can cause the charger to believe that the battery is above the precharge voltage threshold, which would mean
that the fast charge current is applied. In this scenario, it is useful for the system to understand before starting a full charge
cycle whether a pack is present on the BAT node (with an open protector) or if the battery has simply been removed. The
MAX20366 contains all of the necessary circuitry to allow the system designer to implement such a check. One example
of a simple algorithm to check for such a condition is to run the below check every time before starting a battery charging

cycle:
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1. After receiving a UsbOkInt interrupt (see bit: UsbOkInt) and before enabling the charger the BAT pulldown resistor by
writing BatPD = 1 (see BatPD), wait enough time for any BAT capacitance to discharge, then check the BatGood (see
bit: BatGood) status and disable the BAT pull-down resistor. If BatGood = 1 (see bit: BatGood), then the battery is present
and charging can resume. If BatGood = 0 (see bit: BatGood) indicating that the BAT voltage is below the UVLO threshold
either:

a.The battery is not present.

or

b.The pack protector is open.

2. Now turn the charger on in a “forced precharge” mode by writing FrcPChg = 1 and ChgEn = 1 (see bits: FrcPChg,
ChgEn) simultaneously and check BatRegDone (see bit: BatRegDone). If BatRegDone = 1 meaning that VgaT =
VBAT REG: it means that the battery is not present since if it were, the BAT voltage would only be allowed to rise one
diode drop above the actual battery voltage. If instead BatRegDone = 0, the battery must be present and forced precharge
mode should be maintained at least long enough to unlock the pack protector.

SAR ADC/Monitor Mux

In order to simplify system monitoring, the MAX20366 includes a voltage monitor multiplexer (MUX). The MUX, which is
I2C controlled using the IVMONChtl parameter (see bit: IVMONChtl) in the PMIC register map, connects the IVMON pin
to the scaled value of one of the seven voltage regulators, BAT, or SYS. A resistive divider scales the selected voltage to
one of four ratios determined by IVMONRatioConfig (see bit: IVMONRatioConfig). Because the MUX can only tolerate

voltages up to +5.5V, CHGIN, CPOUT and BSTOUT are not available on IVMON. Additionally, the ISET voltage is
available to monitor the charging current according to the following equation:

(Kisgr X Visgr X RED_FCT)

RISET

Icug =

Where:
IcHG = Actual charging current flowing into BAT

KiseT = Gain factor (2000A/A)
V|sgT = Voltage read from monitor mux.

RED_FCT = Eventual reduction factor can be due to JEITA and/or step-charging (see bits: ChglStep, ChgCoollFChg,
ChgRoomIFChg, ChgWarmIFChg parameters). If neither JEITA nor step-charging current reduction is active, RED_FCT
is equal to 1.

RiseT = Nominal resistor value on ISET

The MAX20366 also contains an internal ADC that can be used to read the voltage rails and performs system tasks such
as SYS tracking for automatic level compensation (ALC) during haptic driver operations. Manual ADC measurements are
initiated by first selecting a channel by writing to ADCSel (see bit: ADCSel) in the Haptic Driver/ADC register map. The
measurement is then launched by writing a 1 to ADCConvLnch (see bit: ADCConvLnch). Once the measurement is
complete, an ADCEOCInt interrupt (see bit: ADCEOCInt) is set to inform the system that the value is available for read in
the ADCAvg, ADCMin, and ADCMax register fields (see bits: ADCAvg, ADCMin, ADCMax). Averaging of measurements
can be performed by setting the number of measurements to average using the ADCAvgSiz register field (see bit:
ADCAvgSiz). The ADC can also measure the IVMON voltage when the MUX is enabled with a 1:1 ratio. The full-scale
range of the ADC for different voltage rails is detailed in Table 6

Table 6. ADC Full-Scale Range

VOLTAGE RAIL AVAILABLE RANGE (V) CONVERSION (V)

VHDIN Oto+5.5 (ADC___[7:0] x 5.5V)/255
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Vivmon (use IVMONRatioConfig = 00) .
(see IVMONRatioConfig) Oto+5.5 (ADC___[7:0] x 5.5V)/255
CHGIN +3to +8.25 (ADC___[7:0] x 8.25V)/255
CPOUT +3 to +8.25 (ADC___[7:0] x 8.25V)/255
BSTOUT +3 to +21 (ADC___[7:0] x 21.0V)/255

Haptic Driver

The MAX20366 features a versatile, integrated haptic driver. The driver allows for real-time control of haptic devices
through PWM or 12C as well as the ability to run haptic patterns from internal RAM. For added flexibility, the driver is
capable of driving both linear resonant actuator (LRA) and eccentric rotating mass (ERM) actuators.

Eccentric Rotating Mass (ERM)
An ERM is the simplest haptic actuator to drive. The driving signal is taken directly as the PWM output of an integrated

H-bridge, allowing for bidirectional operation of the actuator. To configure the MAX20366 to drive an ERM, the HptSel bit
(see bit: HptSel) must be set to 0.

Linear Resonant Actuator (LRA)

Unlike the on-off control of an ERM, LRAs require a sinusoidal driving signal. The MAX20366 realizes this with a Class-
D amplifier that converts the driver input to a sinusoidal output.

An LRA’s vibration magnitude is maximized when the driving signal matches the LRA’s resonant frequency. To ensure
the haptic driver closely tracks this frequency, the MAX20366 includes an auto-resonance tracking feature that measures
the back-electromotive force (BEMF) of the LRA to track the resonance of the actuator. The resonant tracking feature
should remain enabled any time an LRA is driven. Resonance tracking is enabled by setting the EmfEn bit to 1 (see bit:
EmfEn). The range of resonant frequencies that are tracked is clamped by the driver to be no lower than max(200kHz/
IniGss[11:0], 100Hz) and no greater than min(800kHz/IniGss[11:0], 1kHz). See the description of IniGss (see bit: IniGss)
in the register map for calculation of frequency. This mitigates the risk of audible noise during a fault event.

To select LRA mode, set the HptSel bit to 1 (see bit: HptSel).

LRA Braking

The haptic driver features a braking function to efficiently stop or reverse the direction of an LRA. Each time the driving
polarity is reversed, the BEMF measuring configurations are overridden by the values in BrkLpGain, BrkCyc, and BrkWdw
for BrkCyc number of half cycles (see bits: BrkLpGain, BrkCyc, BrkWdw). This allows the haptic driver to optimize the
redetection of the BEMF after the sudden change in direction.

Additionally, the haptic driver can automatically detect the optimal braking time when running patterns in the RAMHP and
ETRG modes. When the RAM pattern reaches a brake sample (nLSx = 00 and RPTx = 0000) (see bits: nLSx, RPTx), or
when the ETRG pattern reaches the brake amplitude, the haptic driver measures the LRA’s BEMF amplitude centered
about either two or four sample points of the sine wave (depending on AutoBrkPeakMeas setting) (see bit:
AutoBrkPeakMeas). If the absolute value of the BEMF is lower than the threshold AutoBrkMeasTh (see bit:
AutoBrkMeasTh) for more than half of the duration of AutoBrkMeasWdw (see bit: AutoBrkMeasWdw) for a number of
consecutive sample points where BEMF amplitude is measured (set by AutoBrkMeasEnd, see bit: AutoBrkMeasEnd),
then the driver determines that the BEMF is sufficiently small and driving stops.

Note that all LRA registers except those that set the full-scale voltage and initial guess for the resonant frequency of the
LRA should be left at their defaults for most actuators. The only exceptions are that EmfSkipCyc (see bit: EmfSkipCyc)
should be written to O for optimal performance and when an LRA with a very fast time constant is in use, the
AutoBrkPeakMeas (see bit: AutoBrkPeakMeas) might need to be changed to 1 in order to accommodate that LRA's
characteristics.

Automatic Level Compensation

Because VHyp|N can vary over time, the driver must adjust its output duty cycle to maintain a constant reference to the
full-scale voltage. An automatic level compensation (ALC) function measures VypN and handles this adjustment. ALC
can be enabled by setting the AlcEn bit (see bit: AlcEn) to 1 and uses the MAX20366 internal ADC to monitor Vyp|N. The

www.analog.com Analog Devices | 86


https://contour.maxim-ic.com/contour/perspective.req?projectId=2573&docId=13823757

MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System

ALC function then scales the haptic driver duty cycle as needed to maintain the programmed driver amplitude. If ALC is
not enabled, VHpN is assumed to be Vfs (see bit: Vfs).

Haptic UVLO

Additionally, if AlcEn = 1 (see bit: AlcEn), VHD|N is measured after the driver is enabled but prior to starting a vibration.
At any moment, if VHpIN goes below the maximum between the value programmed through HDINDisTh (see bit:
HDINDisTh) and the VHpiN_uvLO threshold, the vibration event is aborted and the haptic driver is locked. See the Haptic
Driver Lock section for details regarding restarting vibration if a haptic UVLO condition is reached.

The time required to perform the initial VypiNy measurement, as well as other startup delays, results in a small initial
latency of the haptic driver. To avoid partial pattern skipping in real-time modes, vibration patterns should be provided at
least typ_sTART after enabling the desired real-time vibration mode (PPWM or RTIZ2C).

Driver Amplitude

The haptic driver features a configurable voltage basis for the amplitude of the driving signal. Setting this basis, referred
to as the full-scale voltage (Vgg), configures the maximum amplitude of the driver output. It is set using Vfs (see bit: Vfs)
and has a range of OV to 5.5V (LSB = 21.57mV). Since the H-bridge is supplied by VHp|N, the actual full-scale voltage of
the driver at any given moment is the minimum of the value stored in Vfs (see bit: Vfs) and VHpN.

Once VFg has been set, all driver amplitudes are scaled as a percentage of the full-scale voltage. The resolution of the
amplitude is always VH{p|N/128. Therefore, the effective resolution of the amplitude scales with the Vgg/VypN ratio. For
example, if VEg = VHDIN/2, the effective resolution is 6 bits.

Vibration Timeout

A vibration timeout parameter is programmable through 12C. If a vibration lasts longer than the programmed timeout
period, the vibration is aborted. The timeout period is stored in DrvTmo (see bit: DrvTmo) (LSB = 1s). Writing code
“000000” disables the timeout function. See the Haptic Driver Lock section for details regarding restarting vibration if a
timeout is reached.

Overcurrent/Thermal Protection

The haptic driver also includes overcurrent and thermal shutdown protection. While the haptic driver is active, the
MAX20366 monitors the current from DRP and DRN. If overcurrent protection is enabled (HptOCProtDis = 0) (see bit:
HptOCProtDis) and the DRP or DRN current exceeds IHp ocp, the haptic driver issues a fault, aborts vibration, and

enters the locked state.

Thermal protection allows the MAX20366 to immediately shut down the haptic driver should the die temperature exceed
THD_sHDN:- This feature is enabled by setting HptThmProtDis = 0 (see bit: HptThmProtDis).

See the Haptic Driver Lock section for details regarding restarting vibration if an overcurrent or overtemperature condition
is reached.

Haptic Driver Lock

If the MAX20366 detects a fault in the haptic driver, vibrations in progress are aborted and the haptic driver is locked by
the haptic fault locking function. The user must manually set the HptFltUnlock bit (see bit: HptFltUnlock) in order to run a
new vibration attempt. A fault occurs under any of the following conditions: VypN drops below the threshold programmed
in HDINDisTh (see bit: HDINDisTh) or below VHpiN uvLO, an overcurrent is detected on DRN or DRP (see bits:

HptDRPOCPLow, HptDRNOCPLow, HptDRPOCPHigh, HptDRNOCPHigh), the die temperature exceeds the thermal
protection threshold HptThm (see bit: HptThm), or a vibration duration exceeds the timeout period stored in DrvTmo (see
bit: DrvTmo). Writing HptFltUnlock (see bit: HptFltUnlock) to 1 clears the fault and automatically clears the HptFItUnlock
bit to 0.

Interface Modes

There are a total of four interface modes for controlling the haptic driver. These include two real-time modes and two
stored memory modes. The haptic driver mode is set through HptDrvMode (see bit: HptDrvMode). Selecting an operation
mode also enables the driver. In addition, HptDrvCIKEn (see bit: HptDrvCIKEn) must be set and kept to 1 before setting
HptDrvMode (see bit: HptDrvMode) and for the whole duration of vibration. Once the vibration finishes, HptDrvMode (see
bit: HptDrvMode) must be set to “00000” before the haptic driver can be disabled by setting HptDrvCIKEn = O (see bit:
HptDrvCIKEnN) for power savings. In all cases haptic patterns must begin with driving in the positive direction.
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Pure-PWM (PPWM)

PPWM mode offers real-time control of the haptic driver. Patterns are generated by applying a PWM signal to the MPC_
pin selected by HptDrvMode (see bit: HptDrvMode). The duty cycle of the applied signal determines the amplitude of the
driving signal, scaled by Vfs (see bit: Vfs). The driving direction is centered to about a 50% duty cycle. A duty cycle of 0%
to 47.5% produces a 100%Vfs to 0%Vfs amplitude in the negative direction and a duty cycle of 52.5% to 100% produces
a 0%Vfs to 100%Vfs amplitude in the positive direction (see bit: Vfs). The region between 47.5% and 52.5% duty cycle is
a dead zone and inputs within this range correspond to a null output. All patterns must begin with driving in the positive
direction (duty cycle between 52.5% to 100%).

A timeout feature prevents idle PWM inputs from causing unwanted vibrations of the haptic motor. If the input signal
remains at 0% duty cycle or 100% duty cycle for more than 2.56ms, the output is null and vibration stops. As such, the
MPC__ input must remain dynamic to produce a continuous output.

Real-Time 12C (RTI2C)

Similar to PPWM mode, RTI2C mode offers real-time control of the haptic driver. The HptRTI2CPat register (see register:
HptRTI2CPat) determines the amplitude of the output signal. The lower seven bits of the register (HptRTI2CPat[6:0]) set
the amplitude as a percentage of Vgg and the MSB (HptRTI2CPat[7]) sets the direction of rotation (0 for positive and 1
for negative). 100% amplitude, positive drive, for example, is produced by setting HptRTI2CPat to 0x7F (0b01111111).

Once RTI2C mode is enabled through HptDrvMode (see bit: HptDrvMode), the haptic driver continuously outputs the
amplitude and direction defined by the latest data in HptRTI2CPat (see bit: HptRTI2CPat). In order to generate haptic
patterns, the HptRTI2CPat register must receive new data. All patterns must begin with driving in the positive direction
(MSB of initial write to HptRTI2CPat = 0).

External Triggered Stored Pattern (ETRG)

In ETRG mode, a rising edge on an MPC__ pin or a 0-to-1 transition of the HptExtTrig bit (see bit: HptExtTrig) initiates a

vibration sequence. The sequence is contained in six registers and comprises an overdrive (startup) amplitude, active
drive amplitude, braking amplitude, and the duration of each driving behavior.

Amplitudes contained in HptETRGOdAmp, HptETRGActAmp, and HptETRGBrkAmp (see bits: HptETRGOdAmp,
HptETRGActAmp, HptETRGBrkAmp) follow the same format as HptRTI2CPat (see bit: HptRTI2CPat) (i.e., the
lowerseven bits store the amplitude as a percentage of Vg and the MSB determines the direction).

The trigger input is selected when the driver enters ETRG mode through HptDrvMode (see bit: HptDrvMode). In order to
properly register the rising edge, the trigger signal must remain high for a few clock cycles of the driver.

Once the sequence begins, the haptic driver follows the duration values stored in HptETRGOdDur, HptETRGActDur, and
HptETRGBrkDur (see bits: HptETRGOdDur, HptETRGActDur, HptETRGBrkDur). It is possible, however, to extend the
active drive time by leaving the trigger high longer than the time specified in HptETRGActDur (see HptETRGActDur).
Doing so causes the driver to output the amplitude stored in HptETRGActAmp (see bit: HptETRGActAmp) until a falling
edge is detected. Once the trigger signal falls low, the brake sequence executes. All patterns must begin with driving in
the positive direction (MSB of HptETRGOdAmp = 0, see bit: HptETRGOdAmp).

RAM Stored Haptic Pattern (RAMHP)

The final method of controlling the haptic driver is RAMHP mode. The MAX20366 contains an internal 256 x 24-bit RAM
in which haptic patterns are stored. By storing haptic sequences in RAM at startup, the driver can perform sophisticated

haptic sequences upon receipt of a trigger signal as in ETRG mode. The direct 12C register HptRAMPatAdd (see bit:
HptRAMPatAdd) specifies the RAM address where the sequence begins.

RAM should be loaded when the MAX20366 comes out of OFF/SEAL mode. To write data to the RAM, the HptRAMEn
(see bit: HptRAMERN) must first be set high. Next, writing a value to the direct register HptRAMAdd (see bit: HptRAMAdd)
specifies the RAM address in which data written to HptRAMDataH, HptRAMDataM, and HptRAMDatalL is store (see bit:
HptRAMDataH, HptRAMDataM, HptRAMDatalL). It is possible to read back data from RAM. Writing an address to
HptRAMAGd (see bit: HptRAMAJd), then initiating an 12C read transaction of the HptRAMDataH, HptRAMDataM, and
HptRAMDatalL registers allow readback of the three bytes stored in the RAM address. RAM read and write procedures
are depicted graphically in Figure 33. Note that all patterns must begin with driving in the positive direction (AmpSign of
first RAM address in a pattern = 0).

A haptic pattern is composed of multiple pattern samples. Pattern samples define the amplitude, duration, wait time,
transition, and repetition of a segment of a haptic pattern. These samples are defined in three bytes and written to RAM
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through HptRAMDataH, HptRAMDataM, and HptRAMDatalL. HptRAMDataH (see bit: HptRAMDataH) contains the sign
of the sample’s amplitude (AmpSign), the upper-five bits of the amplitude (Amp[6:2]), and instructions to the haptic driver
on handling the pattern sample (nLSx). HptRAMDataM (see bit: HptRAMDataM) contains the lower two bits of the
sample’s amplitude (Amp[1:0]), the duration of the sample (Dur), and the upper bit of the wait time before the next sample
in the pattern (Wait[4]). HptRAMDataL (see bit: HptRAMDataL) contains the lower four bits of the wait time (Wait[3:0])
and the repetition behavior (RPTx). Table 7 describes the definition of a pattern sample and Figure 34 and Figure 35
provide a sample haptic pattern with a corresponding waveform. Note write to the last byte of HptRAMData
(HptRAMDataL) might fail when 12C frequency is greater than 350kHz. It is recommended to write the same byte to
HptRAMDatalL after writing to HptRAMDataH, HptRAMDataM, HptRAMDatalL, or write the same three bytes twice to
HptRAMDataH, HptRAMDataM, HptRAMDatalL if 12C frequency is greater than 350kHz.

WRITING RAMDATA BYTES AT RAM ADDRESSJ[7:0]

S | PERIPHERAL ADDRESS-W | A [ HptRAMAddr(0x28) [ A [ RAMADDRESS[7:0] [ A | RAMDataH[7:0] [ A [ RAMDataM[7:.0] | A | RAMDataL[7:0] | A | P

READING RAM DATA BYTES FROM RAM ADDRES S[7:0]

w

PERIPHERAL ADDRESS-W | A | HptRAMAddr(0x28) | A | RAMADDRESS[7:0] | A

w

PERIPHERAL ADDRESS-W | A | HptDataH (0x29) | A | S

PERIPHERAL ADDRESS-R| A | RAMDataH[7:0] | A | RAMDataM[7:0] | A | RAMDataL[7:0] | NA| P

|:| FROM CONTROLLER TO PERIPHERAL
|:| FROM PERIPHE RAL TO CONTROLLER
START CONDITION

REPEATED START

El STOP CONDTION

ACKNOWLEDGE

NOT ACKNOWLEDGE

Figure 33. Read and Write Process for Haptic RAM
Table 7. RAMHP Pattern Storage Format

ADDRESS 0x40-0x43
BIT B7 ‘ B6 ‘ B5 ‘ B4 ‘ B3 ‘ B2 ‘ B1 ‘ BO
HptRAMAdd HptRAMAdd[7:0]
HptRAMDataH nLSx[1:0] AmpSign ‘ Amp[6:2]
HptRAMDataM Amp[1:0] Dur[4:0] ’ Wait[4]
HptRAMDataL Wait[3:0] ‘ RPTx[3:0]
HptRAMAdA[7:0] The RAM address in which the pattern sample is stored
Sets the behavior of a sample in the pattern.
00 = Current sample is the last sample in the pattern
nLSx[1:0] 01 = Current sample is not the last sample in the pattern
10 = Interpolate current sample with next sample
11 = Current sample is the last sample in the pattern. Repeat the entire pattern RPTx[3:0] times
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Sign of haptic amplitude in current sample

0 = Positive

AmpSign[1:0] 1 = Negative

Patterns must always use the convention that driving begins with positive (0) amplitude and braking is
done with negative (1) amplitude.

Ampl[6:2] Sets the amplitude of pattern sample x as a 7-bit percentage of VFS and a 1-bit direction (see Vfs[7:0]).

Sets the duration of time the driver outputs the amplitude of the current sample in increments of 5ms
00000 = Oms
Dur[4:0] 00001 = 5ms
11110 = 150ms
11111 = 155ms

Sets the duration of time the driver waits at zero amplitude before the next sample in increments of 5ms
00000 = Oms
Wait[4:0] 00001 = 5ms
11110 = 150ms
11111 = 155ms

Sets the number of times to repeat the sample before moving to the next sample in the pattern. If
nLSx[1:0] = 11, this sets the number of times to repeat the whole pattern.

0000 = Repeat 0 times. If nLSx = 00, automatic braking is performed on this sample with a maximum
. braking time equal to Wait[4:0].

RPTX(3:0] 0001 = Repeat 1 time
1110 = Repeat 14 times
1111 = Repeat 15 times
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nLSO[1:0] AT:0] D[4:0] W[4:0] RPT[3:0]
END OF PREVIOUS
nLSPREY APREV DPREV WPREV RPTPREV | €—— patreRN
01 A0 00010 00001 0001
01 A1l 00011 00000 0010
10 A2 00011 00000 DC
10 A3 00011 00000 DC
1" A4 DC 00010 0010
DC = DON'T CARE
Figure 34. Sample Pattern Stored in RAM
SAWPLED | SAMPLE 1 | SAWPLE2 | SAWPLE3 SAWPLE ¢ REPEAT PATTERN
A0 IA1 1A2 1A3 |A4 |
I | I I
T 1 [
<20m0‘T|1—30m5—>|<—30ms—>|4—30ms—>|4—30ms—> |120mO‘T|1—30m9—N—30m9—N—30m3—N—30m
WAIT 10ms WAIT 20ms WAIT 10ms WAIT 20ms

Figure 35. Diagram of Haptic Driver Output for Sample Pattern Stored Pattern
Fuel Gauge

The MAX20366 integrates ModelGauge m5 EZ with high-side current sensing. For more details about the ModelGauge
m5 algorithm, a link to the ModelGauge m5 EZ User Guide/software implementation guide, etc., refer to the Design
Resources tab at the MAX17260 product page, and see the Register Map in the MAX17620 data sheet.

MAX20361 Harvester Interaction

The MAX20366 implements a few features that allow it to seamlessly interact with the MAX20361 solar-energy harvester
chip. Registers ThmCfg2, HrvCfg0, and HrvCfg1 (see bits: ThmCfg2, HrvCfg0, HrvCfg1) offer some settings for how the
harvester-PMIC interaction takes place. Thresholds set on the PMIC for battery full-charge voltage and a restart threshold
(see bits: HrvBatReg, HrvBatReChg) set the conditions for the behavior of the PMIC described in per the HrvBatSys
register setting (see bit: HrvBatSys). Interactions between the charger and harvester are intended to be seamless and
system intervention should not be necessary.

Harvester Thermistor Monitoring

The MAX20366 features harvester temperature thresholds that are distinct from those of the battery charger for hot and
cold regions. These thresholds are more relaxed offering a wider temperature range over which the harvester is permitted
to charge. According to the device specific setting (see JEITASet in Table 8) the hot threshold can be set to either 14.51%
(JEITASet = 0) or 23.53% (JEITASet = 1) while the cold threshold is fixed at 81.64% for both. For additional flexibility,
register HrvCfg1 (see register: HrvCfg1) also allows behavior in the various charging temperature regions to be defined.
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Register Map
Haptic Driver and ADC Registers - Peripheral ID: 0xA0/0xA1
ADDR
NAME MSB LSB
ESS
ADC and Haptic Status/Interrupts
HptStatus0[7:0 | HptHDINDi | HptDRPOCPL | HptDRNOCPL | HptDRPOCPH | HptDRNOCPHi
0x00 . HptThm HptCIkOn HptFrgLock
1 s ow ow igh gh
HptStatus1[7:0
0x01 ! - - - - - - - HptFIt
HptStatus2[7:0
0x02 ! - - - - - - ADCBusy -
HptHDINDi | HptDRPOCPL | HptDRNOCPL | HptDRPOCPH | HptDRNOCPHi | HptThm HptFrgLock
0x03 HptInt0[7:0 . HptCIkOnInt
sint owlint owlint ighint ghint Int Int
HptAutoTuneD | HptTmo | HptHDINUV
0x04 | HptInt1[7:0 - - - - HptFltint
onelnt Int LOInt
ADCEOCIn
0x05 | HptInt2[7:0 - - - - - - ADCBusyInt ¢
0x06 HptintMaskO[7 | HptHDINDi | HptDRPOCPL | HptDRNOCPL | HptDRPOCPH | HptDRNOCPHiI | HptThm | HptClkOnint | HptFrgLock
X
0] sintM owlIntM owlIntM ighintM ghintM IntM M IntM
HptIntMask1[7 HptAutoTuneD | HptTmo | HptHDINUV
0x07 - - - - HptFItintM
:01 onelntM IntM LOIntM
0x08 HptIntMask2[7 ADCBusyint | ADCEOCIn
:0] M tM
Haptic Control
HptControl[7:0 .
0x09 1 HptExtTrig HptRamEn HptDrvCIkEn HptDrvMode[4:0]
HptRTI2CPat
0x0A HptRTI2CPat[7:0]
0]
HptRAMPatAd
0x0B HptRAMPatAdd[7:0]
d[7:0
HptOffl | HptThmProt | HptOCProt
0x0C | HptProt[7:0 - - - - - . .
mp Dis Dis
HptFItUnloc
0x0D | HptUnlock[7:0 - - - - - - - K
Haptic Configuration

www.analog.com

Analog Devices | 92



MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System
ADDR
NAME MSB LSB
ESS
AutoBrkPeak | AutoBrkCmpS .
0x11 HPTCfg0[7:0 - AutoBrkDis EmfEn HptSel AlcEn ZccHysEn
Meas atStop
0x12 | HPTCfg1[7:0 Vfs[7:0]
0x13 | HPTCfg2[7:0 HDINDisTh[7:0]
0x14 | HPTCfg3[7:0 - EmfSkipTh[6:0]
IniGssRes .
0x15 | HPTCfg4[7:0 Dis - - IniDly[4:0]
0x16 | HPTCfg5[7:0 - - - Widwdw[4:0]
0x17 | HPTCfg6[7:0 Narwdw([3:0] - EmfSkipCyc[2:0]
0x18 | HPTCfg7[7:0 - - BlankWdw[5:0]
0x19 | HPTCfg8[7:0 - - - BrkCycl[4:0]
0x1A | HPTCfg9[7:0 AutoBrkMeasWdw([3:0] AutoBrkMeasTh[1:0] AutoBrkMeasEnd[1:0]
0x1B | HPTCfgA[7:0 - BrkLpGain[1:0] - BrkWdw[3:0]
0x1C | HPTCfgB[7:0 ZccSlowEn FltrCntrEn - DrvTmol[4:0]
0x1D | HPTCfgCI[7:0 IniGss[7:0][7:0]
O0x1E | HPTCfgDI[7:0 - - - - IniGss[11:8][3:0]
0x1F | HPTCfgE[7:0 - - NarCntLck[5:0]
0x20 | HPTCfgF[7:0 - NarLpGain[2:0] - WidLpGain[2:0]
Haptic Autotune
0x22 HptAutoTune AutoTuneGo | AutoTuneR
X - - - - — -
7:01 od un
BEMFPeriod0 .
0x23 BEMFPeriod[7:0][7:0]
7.0]
BEMFPeriod1 .
0x24 - - - - BEMFPeriod[11:8][3:0]
7.0]
Haptic Patterns
HptETRGOdA
0x30 ETRGOdAmp[7:0]
mpl[7:0

www.analog.com

Analog Devices | 93



MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System

ADDR

NAME MSB LSB
ESS

HptETRGOdD
0x31 ETRGOdDur{7:0]

ur[7:0

HPtETRGAGA
0x32 ETRGACtAmp([7:0]

mp[7:0

HptETRGACtD
0x33 ETRGACtDUr[7:0]

ur[7:0

HptETRGBrkA
0x34 ETRGBrkAmp[7:0]

mp[7:0

HptETRGBrkD
0x35 ETRGBrkDur[7:0]

ur[7:0

RAM Interface

HptRAMAJd[7
0x40 o HptRAMAA[7:0]

HptRAMDataH
0x41 HptRAMDataH[7:0]

[7:0]

HptRAMDat
Oxag | ERARREE HptRAMDataM[7:0]

M[7:0

HptRAMDatal
0x43 HptRAMDataL[7:0]

[7:0]

ADC/MON Interface

ADCConvL
aunch

0x50 | ADCEN[7:0 - - - - - - —

0x51 | ADCCfq[7:0 - - ADCAvgSiz[2:0] ADCSel[2:0]

ADCDatAvq[7:
0x53 ADCAvg[7:0]

0]

ADCDatMin[7: .
0x54 ADCMin[7:0]

0

ADCDatMax[7
0x55 ADCMax[7:0]

:0]
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Register Details
HptStatus0 (0x0)

BIT 7 6 5 4 3 2 1 0
Field HptHDINDis | HptDRPOCPLow | HptDRNOCPLow | HptDRPOCPHigh | HptDRNOCPHigh | HptThm HptCIkOn | HptFrgLock
Access
Type Read Only Read Only Read Only Read Only Read Only Read Only | Read Only | Read Only

BITFIELD BITS DESCRIPTION DECODE
N . 0: Vupin greater than HDINDisTh[7:0] threshold.
HptHDINDis 7 Status of the haptic driver HDIN voltage disable 1: Fault condition. Haptic driver locked and disabled due
threshold. to Vupin falling below the HDINDisTh[7:0] threshold.
Status of the hantic dri t orotecti 0: No overcurrent detected on the DRP low-side switch.
atus of the haptic driver overcurrent protection on | 1: iti ic dri i
HPtDRPOCPLow 6 u . pti .”V vercu p I 1: Fault condition. Haptic drl_ver Ioc_ked _ar_1d disabled due
the DRP low-side switch. to current on the DRP low-side switch rising above thr
Inp_oce threshold.
o ) 0: No overcurrent detected on the DRN low-side switch.
HPtDRNOCPLow 5 Status of the h.aptlc d-nver overcurrent protection on | 1: Fault condition. Haptic driver locked and disabled due
the DRN low-side switch. to current on the DRN low-side switch rising above the
Inpb_oce threshold.
o ) 0: No overcurrent detected on the DRP high-side switch.
) Status of the haptic driver overcurrent protection on | 1: Fault condition, haptic driver locked and disabled due
HptDRPOCPHigh 4 ) ) ) A - - >
the DRP high-side switch. to the current on the DRP high-side switch rising above
the Inp_ocp threshold.
o ) 0: No overcurrent detected on the DRN high-side switch.
) Status of the haptic driver overcurrent protection on | 1: Fault condition. Haptic driver locked and disabled due
HptDRNOCPHigh 3 i ) ) : ; ) -
the DRN high-side switch. to current on the DRN high-side switch rising above the
Inp_oce threshold.
0: No overtemperature condition detected.

HptThm 2 Status of the haptic driver thermal protection. I Fault_condltlon. Haptl_c _dr|ver locked and disabled due
to the die temperature rising above the THp_sHon
threshold.

A 0: Haptic driver clock disabled
HptCIkOn 1 Status of the haptic driver clock. 1+ Haptic driver clock enabled
Status of the haptic driver BEMF resonant .
HptFrqLock 0 . p 0: BEMF resonant frequency not locked
frequency locking. 1: BEMF resonant frequency locked
HptStatus1 (0x1)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - - HptFlt
Access Type - - - - - - - Read Only
BITFIELD BITS DESCRIPTION DECODE
0: No haptic driver fault condition detected

HptFIt 0 Status of the haptic driver fault condition. 1: Haptic driver locked and disabled due to one or more

fault conditions detected
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HptStatus2 (0x2)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - ADCBusy -
Access Type - - - - - - Read Only -
BITFIELD BITS DESCRIPTION DECODE
. 0: ADC disabled
ADCBusy 1 Status of ADC operation. 1: ADC enabled and conversion running
Hptint0 (0x3)
BIT 7 6 5 4 3 2 1 0
Field HptHDINDis| | HptDRPOCPLow! | HptDRNOCPLow! | HptDRPOCPHighl | HptDRNOCPHighl | HptThml | HptCIkOnl | HptFrqglLockl
nt nt nt nt nt nt nt nt
Acces . . . . . Write, Write, .
s Type Write, Read Write, Read Write, Read Write, Read Write, Read Read Read Write, Read
BITFIELD BITS DESCRIPTION
HptHDINDisInt 7 Change in HptHDINDis caused an interrupt.
HptDRPOCPLowInt 6 Change in HptDRPOCPLow caused an interrupt.
HptDRNOCPLowInt 5 Change in HptDRNOCPLow caused an interrupt.
HptDRPOCPHighlInt 4 Change in HptDRPOCPHigh caused an interrupt.
HptDRNOCPHighint 3 Change in HptDRNOCPHigh caused an interrupt.
HptThmint 2 Change in HptThm caused an interrupt.
HptClkOnInt 1 Change in HptCIkOn caused an interrupt.
HptFrgLockint 0 Change in HptFrgLock caused an interrupt.
Hptint1 (0x4)
BIT 7 6 5 4 3 2 1 0
Field - - - - HptAutoTuneDonelnt | HptTmolnt | HptHDINUVLOInt HptFltint
Access Type - - - - Write, Read Write, Read Write, Read Write, Read
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BITFIELD BITS DESCRIPTION DECODE
HotAutoTuneDonelnt 5 !—Iaptic driver auto-tune procedure completion Set to 1 when haptic auto tune is complete.
interrupt.
0: Haptic driver vibration timeout not expired.
HptTmolnt 2 Haptic driver vibration timeout interrupt. 1: Fault condition. Haptic driver locked and disabled due
to vibration timeout being expired.
0: VHDIN > VHDIN_uvLO.
HptHDINUVLOInt 1 Haptic driver HDIN UVLO interrupt. 1: Fault condition. Haptic driver locked and disabled due
to VHpiN < VHDIN_uvLo.
HptFltint 0 Change in HptFlt caused an interrupt. Set to 1 when there is change in the HptFlt bit.
Hptint2 (0x5)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - ADCBusyiInt ADCEOCInt
Access Type - - - - - - Write, Read Write, Read
BITFIELD BITS DESCRIPTION
ADCBusylint 1 Change in ADCBusy caused an interrupt.
ADCEOCInt 0 ADC end of conversion interrupt.
HptintMaskO0 (0x6)
BIT 7 6 5 4 3 2 1 0
Field HptHDINDis| | HptDRPOCPLowl | HptDRNOCPLowl | HptDRPOCPHiIgh! | HptDRNOCPHigh! | HptThmin | HptClkOnin | HptFrgLockl
ie
ntM ntM ntM ntM ntM t™M t™M ntM
Acce ) .
. i . . . Write, Write, X
ss Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
Read Read
Type
BITFIELD BITS DESCRIPTION DECODE
. HptHDINDisIntM masks the HptHDINDisInt 0: Masked
HptHDlNDISlntM 7 . . . 1: Not masked
interrupt in the HptIntO register (0x03). :
HptDRPOCPLowIntM masks the
: : 0: Masked
HptDRPOCPLowIntM 6 HptDRPOCPLowInt interrupt in the HptInt0 1+ Not masked
register (0x03).
HptDRNOCPLowIntM masks the
: : 0: Masked
HptDRNOCPLowIntM 5 HptDRNOCPLowiInt interrupt in the Hptint0 1+ Not masked
register (0x03).
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BITFIELD BITS DESCRIPTION DECODE
HptDRPOCPHIghIntM masks the
. . . . 0: Masked
HptDRPOCPHighIntM 4 HptDRPOCPHighint interrupt in the HptInt0 1+ Not masked
register (0x03).
HptDRNOCPHighIntM masks the
) . . . 0: Masked
HptDRNOCPHighIntM 3 HptDRNOCPHighint interrupt in the HptInt0 1+ Not masked
register (0x03).
HptThmIntM masks the HptThmint interrupt in the :
HptThmintm 2 P , P P 0: Masked
HptIntO register (0x03). 1: Not masked
HptClkOnIntM masks the HptClkOnInt interrupt in .
HptCIkONIntM 1 P , P NeMuptin | 0: Masked
the HptInt0 register (0x03). 1: Not masked
HptFrgLockIntM masks the HptFrgLockint :
HptFrgLockintM 0 HPHTAto > FPHTa 0: Masked
interrupt in the HptIntO register (0x03). 1: Not masked
HptintMask1 (0x7)

BIT 7 6 5 4 3 2 1 0
Field - - - - HptAutoTuneDonelntM | HptTmolntM | HptHDINUVLOIntM | HptFltintM
Access . . . .

- - - - Write, Read Write, Read Write, Read Write, Read
Type
BITFIELD BITS DESCRIPTION DECODE
HptAutoTuneDonelntM masks
. . 0: Masked
HptAutoTuneDonelntM 3 the HptAutoTuneDonelnt interrupt in the Hptint1 1: Not masked
register (0x04).
HptTmolntM 9 HptTmoIntM masks the HptTmolnt interrupt in the 0 Masked
Hptint1 register (0x04). 1: Not masked
HptHDINUVLOIntM ks the HptHDINUVLOInt .
HptHDINUVLOINtM 1 PLINUVELIIM masics the Hp Mt | 0: Masked
interrupt in the Hptint1 register (0x04). 1: Not masked
HptFItintV 0 HptFItintM Tnasks the HptFltint interrupt in the 0 Masked
Hptint1 register (0x04). 1: Not masked
HptintMask2 (0x8)
BIT 6 5 4 3 2 1 0
Field - - - - - ADCBusyIntM | ADCEOCIntM
Access Type - - - - - Write, Read Write, Read
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BITFIELD BITS DESCRIPTION DECODE
ADCBusyIntM masks the ADCBusylnt interrupt in 0: Masked
ADCBusyIntM 1 . 1: Not masked
the Hptint2 register (0x05). :
ADCEOCINtM 0 ADCEOCIntM masks the ADCEOCInt interrupt in 0 Masked
the HptInt2 register (0x05). 1: Not masked
HptControl (0x9)
BIT 7 6 5 4 3 2 1 0
Field HptExtTrig HptRamEn HptDrvCIkEn HptDrvMode[4:0]
Access Type Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
Haptic driver external trigger for ETRGI and o .
. . . . 0: No vibration triggered
HptExtTrig 7 RAMHPI driver mode (HptDrvMod[4:0] = "01100 1: Vibration triggered
and HptDrvMod[4:0] = "10010," respectively)
P 0: RAM disabled
HptRamEn 6 Haptic driver RAM block enable 1- RAM enabled
Haptic driver clock enable. In all interface modes,
HptDrvCIkEn must be set to 1 at the same time or
before providing the desired mode in
HptDrvMod[4:0]. The HptDrvCIKEn bit must remain . ic dri i
HptDrVCIKEN 5 p [ ] . p. it must rer 0: Haptic driver clock disabled
set to 1 during the vibration. Once vibration finishes, | 1: Haptic driver clock enabled
HptDrvMod[4:0] must be set to “00000” before the
haptic driver can be disabled through HptDrvCIKEn
= 0 for power savings
00000: Disable haptic driver.
00001: Enable PPWMO0 mode and provide amplitude
based on PWM duty cycle on MPCO
00010: Enable PPWM1 mode and provide amplitude
based on PWM duty cycle on MPC1
00011: Enable PPWM2 mode and provide amplitude
based on PWM duty cycle on MPC2
00100: Enable PPWM3 mode and provide amplitude
based on PWM duty cycle on MPC3
00101: Enable PPWM4 mode and provide amplitude
based on PWM duty cycle on MPC4
00110: Enable RTI2C mode and provide current output
. o ’ amplitude based on the contents of HptRTI2CPat(0x0A)
HptDrvMode 4:0 Haptic driver interface mode selection. 00111: Enable ETRGO mode. Provide a pulse on MPCO
to start vibration (see the External Triggered Stored
Pattern (ETRG) section for details).
01000: Enable ETRG1 mode. Provide a pulse on MPC1
to start vibration (see the External Triggered Stored
Pattern (ETRG) section for details).
01001: Enable ETRG2 mode. Provide a pulse on MPC2
to start vibration (see the External Triggered Stored
Pattern (ETRG) section for details).
01010: Enable ETRG3 mode. Provide a pulse on MPC3
to start vibration (see the External Triggered Stored
Pattern (ETRG) section for details).
01011: Enable ETRG4 mode. Provide a pulse on MPC4
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BITFIELD BITS DESCRIPTION DECODE

to start vibration (see the External Triggered Stored
Pattern (ETRG) section for details).

01100: Enable ETRGI mode using I2C. Set
HptExtTrg(0x09[7]) bit to start vibration (see the External
Triggered Stored Pattern (ETRG) section for details).
01101: Enable RAMHPO mode. Provide a pulse on MPCO
to start vibration (see the RAM Stored Haptic Pattern
(RAMHP) section for details).

01110: Enable RAMHP1 mode. Provide a pulse on MPC1
to start vibration (see the RAM Stored Haptic Pattern
(RAMHP) section for details).

01111: Enable RAMHP2 mode. Provide a pulse on MPC2
to start vibration (see the RAM Stored Haptic Pattern
(RAMHP) section for details).

10000: Enable RAMHP3 mode. Provide a pulse on MPC3
to start vibration (see the RAM Stored Haptic Pattern
(RAMHP) section for details).

10001: Enable RAMHP4 mode. Provide a pulse on MPC4
to start vibration (see the RAM Stored Haptic Pattern
(RAMHP) section for details).

10010: Enable RAMHPI mode using IC. Set
HptExtTrg(0x09[7]) bit to start vibration (see the RAM
Stored Haptic Pattern (RAMHP) section for details).
>10010: Reserved

HptRTI2CPat (0xA)

BIT 7 6 5 4 3 2 1 0
Field HptRTI2CPat[7:0]
Access Type Write, Read
BITFIELD BITS DESCRIPTION

Haptic driver programmed output amplitude as a percentage of Vrs in RTI2C mode
(HptDrvMod = "00110"). LSB = 0.78%Vrs. Note that the MSB represents the sign of the
amplitude to be driven. Patterns must always begin with driving in the positive direction
(0 as the MSB).

HptRTI2CPat 7:0

HptRAMPatAdd (0xB)

BIT 7 6 5 4 3 2 1 0
Field HptRAMPatAdd[7:0]
Access Type Write, Read
BITFIELD BITS DESCRIPTION
Address of first sample in haptic driver vibration pattern to be run in RAMHP_ mode
HptRAMPatAdd 7:0
(HptDrvMod ="01101," "01110," "01111," "10000," "10001," "10010").
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HptProt (0xC)
BIT 7 6 5 4 3 2 1 0
Field - - - - - HptOffimp HptThmProtDis | HptOCProtDis
Access Type - - - - - Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: When haptic driver is disabled, outputs are strongly
L . shorted to GND through low-side switches
HptOffimp 2 Haptic driver output off-state impedance. 1: When haptic driver is disabled, outputs are shorted to
GND with 15kQ pull-down
Haptic driver thermal protection disable.
If HptThmProtDis = 0 and the haptic driver is locked
) and disabled due to an overtemperature condition, 0_: Thermal protec_tion enabled, haptic driver shuts down if
HptThmProtDis 1 . L ) die temperature rises above Thp_sHpn threshold
HptThmint interrupt is issued and HptFltis setto 1. | 4. Thermal protection disabled
Set HptFltUnlock = 1 to allow a restart of the haptic
driver.
Haptic driver overcurrent protection disable.
If HptOCProtDis = 0 and the haptic driver is locked
and disabled due to an overcurrent condition, 0: Overcurrent protection enabled. Haptic driver shuts
. HptDRPOCPLowInt and/or HptDRNOCPLowInt down if current through any of DRP/DRN high/low-side
HptOCProtDis 0 . .
and/or HptDRPOCPHighlInt switches exceeds the Inp_ocp threshold
and/or HptDRNOCPHighint interrupt is issued and 1: Overcurrent protection disabled
HptFlt is set to 1. Set HptFItUnlock = 1 to allow a
restart of the haptic driver.
HptUnlock (0xD)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - - HptFItUnlock
Access Type - - - - - - - Write, Read
BITFIELD BITS DESCRIPTION
Haptic driver unlock control.
HotEtUnlock 0 When a fault condition causes the haptic driver to be locked and disabled, HptFlt is set
P to 1 and it can only be cleared by manually writing HptFItUnlock to 1. After the unlock,
HptFltUnlock also goes to 0 automatically.
HPTCfq0 (0x11)
BIT 7 6 5 4 3 2 1 0
Field - AutoBrkPeakMeas | AutoBrkCmpSatStop | AutoBrkDis EmfEn HptSel AlcEn ZccHysEn
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Access Type Write, Read Write, Read Write, Read | Write, Read | Write, Read | Write, Read | Write, Read
BITFIELD BITS DESCRIPTION DECODE

Haptic driver BEMF amplitude detection sample 0: Four sample points are used to measure the BEMF

AutoBrkPeakM 6 points. amplitude
wioBrreaitiieas Determines if two or four BEMF sample points are | 1- Tvlvo Zample points are used to measure the BEMF
amplitude

used during automatic braking. P

Haptic driver BEMF zero crossing comparator

counter saturation. . . . . 0: Do not exit braking when the zero crossing
AutoBrkCmpSatStop 5 If enabled, the automatic braking function exits comparator counter is saturated

when the counter on the zero crossing comparator | 1: Exit braking when the zero crossing comparator

is saturated during a braking window within one of counter is saturated

the BrkCyc[4:0] half periods.

. L . . . 0: Automatic braking enabled
AutoBrkDis 4 Haptic driver automatic braking disable. 1 Automatic braking disabled
EmfEn 3 Haptic driver BEMF resonance detection control. 0 Disabled
1: Enabled
I 0: ERM mode

HptSel 2 Haptic driver mode select. 1+ LRA mode
AlCEn 1 Haptic driver automatic level compensation (ALC) | o: Disabled

control. 1: Enabled
ZocHysEn 0 Haptic driver BEMF zero crossing comparator 0: Disabled

hysteresis control. 1: Enabled (6mV typ)

HPTCfg1 (0x12)

BIT 6 5 4 2 1 0
Field Vfs[7:0]
Access Type Write, Read
BITFIELD BITS DESCRIPTION
Haptic drive full-scale voltage (Vrs).
Vis 70 Stores the voltage Vrs to which the desired percentage output amplitude is referred. The
' actual Vrs is the minimum between the value programmed on Vfs[7:0] and the current
Vhoin value. LSB = 5.5V/255 = 21.57mV.
HPTCfg2 (0x13)
BIT 6 5 4 2 1 0
Field HDINDisTh[7:0]
Access Type Write, Read
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BITFIELD BITS DESCRIPTION

Haptic driver HDIN voltage disable threshold.

If Vioin falls below this threshold, the haptic driver is locked and disabled, HptHDINDisInt
interrupt is issued and HptFlt is set to 1. Set HptFltUnlock = 1 to allow a restart of the
haptic driver. LSB = 5.5V/255 = 21.57mV.

HDINDisTh 7:0

HPTCfg3 (0x14)

BIT 7 6 5 4 3 2 1 0
Field - EmfSkipTh[6:0]
Access Type - Write, Read
BITFIELD BITS DESCRIPTION

Haptic driver BEMF detection skip threshold.

If the absolute (lower 7 bits) programmed output amplitude as a percentage of Vs is
lower than EmfSkipTh, BEMF detection is skipped as the returned BEMF voltage would
be too small to be reliably detected. LSB = 0.78%VFs.

EmfSkipTh 6:0

HPTCfg4 (0x15)

BIT 7 6 5 4 3 2 1 0
Field IniGssResDis - - IniDly[4:0]
Access Type Write, Read - - Write, Read
BITFIELD BITS DESCRIPTION DECODE

0: Haptic driver uses IniGss[11:0] as the driving frequency
after the end of BrkCyc[4:0] sinewave half periods
IniGssResDis 7 Haptic driver initial guess restore disable. 1: Haptic driver does not use IniGss[11:0] as the driving
frequency after the end of BrkCyc[4:0] sinewave half
periods

Haptic driver number of sinewave half periods to be
skipped before (re)starting BEMF measurement
after:

1) start of vibration pattern

IniDly 4:0 2) change of output polarity (e.g., braking)

3) programmed percentage output amplitude (with
respect to Vrs) becoming again higher than
EmfSkipTh[6:0] after having previously gone below
it
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HPTCfg5 (0x16)
BIT 6 5 4 3 2 1 0
Field - - Widwdw[4:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION
. Haptic driver wide window duration for BEMF zero-crossing detection. LSB = 1/32™ of
WidWdw 4:0 . . )
currently imposed sinewave period.
HPTCfg6 (0x17)
BIT 6 5 4 3 2 1 0
Field NarWdw([3:0] - EmfSkipCyc[2:0]
Access Type Write, Read - Write, Read
BITFIELD BITS DESCRIPTION
Haptic driver narrow window duration for BEMF zero-crossing detection. LSB = 1/32™ of
NarWwdw 74 . . .
currently imposed sinewave period.
. Haptic driver number of consecutive sinewave half periods during which BEMF detection
EmfSkipCyc 2:0 . . .
is skipped after a BEMF detection completes.
HPTCfq7 (0x18)
BIT 6 5 4 3 2 1 0
Field - BlankWdw([5:0]
Access Type - Write, Read
BITFIELD BITS DESCRIPTION
Haptic driver zero-crossing comparator blanking time applied after entering or prior to
BlankWd 50 exiting the wide, narrow, and braking windows. The blanking window duration cannot
w :
exceed 1/64" of the current sinewave period unless AutoBrkPeakMeas = 1 and the
driver is in the automatic braking state. LSB = 128/25.6MHz.
HPTCfg8 (0x19)
BIT 6 5 4 3 2 1 0
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Field - - - BrkCyc[4:0]
Access Type - - - Write, Read
BITFIELD BITS DESCRIPTION
Haptic driver number of consecutive sinewave half periods during which active braking is
BrkCve 40 applied after a change in driving polarity. During these half periods, the gain used
y ' becomes BrkLpGain[1:0], the window duration becomes BrkWdw([4:0], and the effects of
IniDly[4:0], EmfSkipCyc[2:0], and NarCntLck[5:0] are masked.
HPTCfq9 (0x1A)
BIT 7 6 5 4 3 2 1 0
Field AutoBrkMeasWdw][3:0] AutoBrkMeasTh[1:0] AutoBrkMeasEnd[1:0]
Access Type Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
Haptic driver BEMF amplitude detection window
AutoBrkMeasWdw 74 duration during automatic braking. LSB =
128/25.6MHz.
00: 2.5mV
Haptic driver BEMF absolute amplitude detection 01:5.0mV
AutoBrkMeasTh 3:2 . ) : 10: 7.5mV
threshold during automatic braking. :
11: 10.0mV
Haptic driver BEMF amplitude detection end
counter during automatic braking.
Sets the number of consecutive BEMF amplitude 00: 1
AutoBrkMeasEnd 1:0 detections in which the absolute amplitude of the (1)(1) §
BEMF must be less than AutoBrkMeasTh[1:0] for | 11- 4
more than half of AutoBrkMeasWdw([3:0] in order
to stop automatic braking.
HPTCfgA (0x1B)
BIT 7 6 5 4 3 2 1 0
Field - BrkLpGain[1:0] - BrkWdw[3:0]
Access Type - Write, Read - Write, Read
BITFIELD BITS DESCRIPTION DECODE
BrkLpGain 65 Haptic driver braking window gain. 8? 1/2
Sets gain by which the phase delay found by the ’
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BITFIELD BITS DESCRIPTION DECODE
zero-crossing comparator is multiplied to calculate 1? %g
the shift for the new sinewave half period with '
respect to the previously imposed sinewave. This
value is used when the braking window is active.
Haptic driver braking window duration for BEMF
BrkWdw 3:0 zero-crossing detection. LSB = 1/32" of currently
imposed sinewave period.
HPTCfgB (0x1C)
BIT 7 6 5 4 3 2 1 0
Field ZccSlowEn FltrCntrEn - DrvTmol4:0]
Access Type Write, Read Write, Read - Write, Read
BITFIELD BITS DESCRIPTION DECODE
Haptic driver zero-crossing comparator slow-down 0: Zero-crossing comparator operates in normal mode
ZccSlowEn 7 1: Slows down the zero-crossing comparator by 2X for
enable. stronger antialiasing filtering
0: Zero-crossing measured using single
comparator/transition
1: Zero-crossing measured using an up/down counter that
samples (at 25.6MHz) the output of the comparator for the
whole duration of the enabled window (wide, narrow, or
braking). The counter starts at zero (mid-code) and ends
o ) o at a positive or negative code depending on whether the
Haptic driver zero-crossing event capturing filter average zero-crossing event occurs before or after than
FitrCntrEn 6 : Lo
enable. the expected time. The closer the zero-crossing is on
average to the expected time, the closer to zero code
returned at the end of the window is. Phase error (in
25.6MHz period units) can be calculated by dividing the
resulting code at the end of the window by 2. The usage
of the up/down counter enables filtering/noise rejection
that could otherwise cause a systematic shift in the phase
error detected.
Haptic driver vibration timeout.
If vibration timeout is reached, the haptic driver is
locked and disabled, HptTmolnt interrupt is issued
DrvTmo 4:0 .
and HptFlt is set to 1. Set HptFItUnlock = 1 to allow
a restart of the haptic driver. LSB = 1s. Timeout is
disabled if DrvTmo[4:0] = "00000."
HPTCfqC (0x1D)
BIT 7 6 5 4 3 2 1 0
Field IniGss[7:0][7:0]
Access Type Write, Read
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BITFIELD BITS DESCRIPTION
. Haptic driver initial guess frequency.
IniGss[7:0] 7:0 . ) .
Initial estimate for BEMF frequency = ((25.6MHz/64) / IniGss[11:0]).
HPTCfgD (0x1E)
BIT 7 6 5 4 3 2 1 0
Field - - - - IniGss[11:8][3:0]
Access Type - - - - Write, Read
BITFIELD BITS DESCRIPTION
. Haptic driver initial guess frequency.
IniGss[11:8] 3:0 N ) .
Initial estimate for BEMF frequency = ((25.6MHz/64) / IniGss[11:0]).
HPTCfqE (0x1F)
BIT 7 6 5 4 3 2 1 0
Field - - NarCntLck[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION
Haptic driver number of consecutive sinewave half periods where the BEMF is detected
NarCntLck 5:0 and where the phase delay must fall within the narrow window before detection window
is reduced from wide to narrow.

HPTCfgF (0x20)

BIT 7 6 5 4 3 2 1 0
Field - NarLpGain[2:0] - WidLpGain[2:0]
Access Type - Write, Read - Write, Read
BITFIELD BITS DESCRIPTION DECODE

Haptic driver narrow window gain. 88? 1/2

NarLpGain 6:4 Sets gain by which the phase delay found by the 010; 1/4
zero-crossing comparator is multiplied to calculate 011:1/8
the shift for the new sinewave half period with 100: 1/16
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BITFIELD BITS DESCRIPTION DECODE
respect to the previously imposed sinewave. This 1% 1;22
value is used when the narrow window is active. 111; 1/128
Haptic driver wide window gain. 000: 1
Sets gain by which the phase delay found by the 8(1)(1) :]]Z
ero-crossing comparator is multiplied to calculate :
WidLpGain 2.0 zero-crossing comparator Is mutiplied fo caicu 011:1/8
the shift for the new sinewave half period with 100: 1/16
respect to the previously imposed sinewave. This 1?(1) Hgi
value is used when the wide window is active. 111; 1/128
HptAutoTune (0x22)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - AutoTuneGood | AutoTuneRun
Access Type - - - - - - Read Only Write, Read
BITFIELD BITS DESCRIPTION DECODE

0: BEMF resonant frequency locking was not achieved
with the auto-tune procedure

1: BEMF resonant frequency locking was achieved with
the auto-tune procedure

AutoTuneGood 1 Haptic driver auto-tune procedure result.

Haptic driver auto-tune command.

Set AutoTuneRun to 1 to launch the auto-tune
procedure. AutoTuneRun is automatically cleared to
0 once auto-tune procedure is complete.

AutoTuneRun 0

BEMFPeriod0 (0x23)

BIT 7 6 5 4 3 2 1 0
Field BEMFPeriod[7:0][7:0]
Access Type Read Only
BITFIELD BITS DESCRIPTION
. Haptic driver resonant frequency resolved by autotune function = ((25.6MHz / 64) /
BEMFPeriod[7:0] 7:0 .
BEMFPeriod[11:0]).

BEMFPeriod1 (0x24)

BIT 7 6 5 4 3 2 1 0

Field - - - - BEMFPeriod[11:8][3:0]
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Access Type - - - Read Only
BITFIELD BITS DESCRIPTION
BEMFPeriod[11:8] 3:0 Haptic driYer resonant frequency resolved by autotune function = ((25.6MHz / 64) /
BEMFPeriod[11:0]).
HptETRGOdAmp (0x30)
BIT 6 5 4 3 2 1 0
Field ETRGOdAmp[7:0]
Access Type Write, Read
BITFIELD BITS DESCRIPTION
Haptic driver programmed output amplitude of the overdrive period as a percentage of
ETRGOdAmp 7:0 Ves in ETRG mode. LSB = 0.78%Ves. Note that the MSB represents the sign of the
amplitude to be driven and must always be set to 0.
HptETRGOdDur (0x31)
BIT 6 5 4 3 2 1 0
Field ETRGOdDur([7:0]
Access Type Write, Read
BITFIELD BITS DESCRIPTION
ETRGOdDur 7:0 Haptic driver duration of the overdrive period in ETRG mode. LSB = 5ms.
HptETRGActAmp (0x32)
BIT 6 5 4 3 2 1 0
Field ETRGActAmp[7:0]
Access Type Write, Read
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BITFIELD BITS DESCRIPTION
Haptic driver programmed output amplitude of the normal drive period as a percentage
ETRGACctAmMp 7:0 of Ves in ETRG mode. LSB = 0.78%Ves. Note that the MSB represents the sign of the
amplitude to be driven and must always be set to 0.
HptETRGActDur (0x33)
BIT 7 6 5 4 3 2 1 0
Field ETRGACctDur{7:0]
Access Type Write, Read
BITFIELD BITS DESCRIPTION
ETRGActDur 7:0 Haptic driver duration of the normal drive period in ETRG mode. LSB = 10ms.
HptETRGBrkAmp (0x34)
BIT 7 6 5 4 3 2 1 0
Field ETRGBrkAmp[7:0]
Access Type Write, Read
BITFIELD BITS DESCRIPTION
Haptic driver programmed output amplitude of the braking period is a percentage of Vs
ETRGBrkAmp 7:0 in ETRG mode. LSB = 0.78%Vrs. Note that the MSB represents the sign of the
amplitude to be driven and must always be set to 1.
HptETRGBrkDur (0x35)
BIT 7 6 5 4 3 2 1 0
Field ETRGBrkDur{7:0]
Access Type Write, Read
BITFIELD BITS DESCRIPTION
Haptic driver duration of the braking period in ETRG mode is LSB = 1ms. If AutoBrkDis
= 0, the automatic braking process is triggered with a maximum braking time of
ETRGBrkDur 7:0 ) ) )
ETRGBrkDur{7:0]. If AutoBrkDis = 1, ETRGBrkDur[7:0] must be adjusted to achieve the
desired optimal braking efficiency.
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HptRAMAdd (0x40)
BIT 7 6 3 2 1 0
Field HptRAMAdd[7:0]
Access Type
BITFIELD BITS DESCRIPTION
HptRAMAdd 7:0 Haptic driver RAM address. The pattern sample is stored in these bits.
HptRAMDataH (0x41)
BIT 7 6 3 2 1 0
Field HptRAMDataH[7:0]
Access Type
BITFIELD BITS DESCRIPTION DECODE
nLSx: Sets the behavior of a sample in the pattern.
00 = Current sample is the last sample in the pattern
01 = Current sample is not the last sample in the pattern
. 10 = Interpolate current sample with next sample
Bits 7-6: nLSx 11 = Current sample is the last sample in the pattern.
HptRAMDataH 7:0 Bit 5: AmpSign Repeat the entire pattern RPTx[3:0] times
Bits 4-0: Amp[6:2] Ar:lpS|g_n': Sign of haptic amplitude in current sample
0 = Positive
1 = Negative
Amp: Sets the amplitude of pattern sample x as a 7-bit
percentage of Vs and a 1-bit direction.

HptRAMDataM (0x42)

BIT 7 6 3 2 1 0
Field HptRAMDataM[7:0]
Access Type
BITFIELD BITS DESCRIPTION DECODE
Amp: Sets the amplitude of pattern sample x as a 7-bit
percentage of Vrs and a 1-bit direction.
Dur: Sets the duration of time the driver outputs the
) amplitude of the current sample in increments of 5ms
Bits 7-6: Amp[1:0] 00000 = Oms
HptRAMDataM 7:0 Bits 5-1: Dur[4:0] 00001 = 5ms
Bit 0: Wait[4] 11110 = 150ms
11111 = 155ms
Wait: Sets the duration of time the driver waits at zero
amplitude before the next sample in increments of 5ms
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BITFIELD BITS DESCRIPTION DECODE
00000 = Oms
00001 = 5ms
11110 = 150ms
11111 = 155ms
HptRAMDataL (0x43)
BIT 7 6 5 4 3 2 1 0
Field HptRAMDataL[7:0]
Access Type Write, Read
BITFIELD BITS DESCRIPTION DECODE
Wait: Sets the duration of time the driver waits at zero
amplitude before the next sample in increments of 5ms
00000 = Oms
00001 = 5ms
11110 = 150ms
11111 = 155ms
RPTXx: Sets the number of times to repeat the sample
. Bits 7-4: Wait[3:0] before moving to the next sample in the pattern. If
HptRAMDatal 7:0 Bits 3-0: RPTX[3:0] nLSx[1:0] = 11, this sets the number of times to repeat the
whole pattern.
0000 = Repeat 0 times. If nLSx = 00, automatic braking is
performed on this sample with a maximum braking time
equal to Wait[4:0].
0001 = Repeat 1 time
11 10 = Repeat 14 times
1111 = Repeat 15 times
ADCEN (0x50)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - - ADCConvLaunch
Access Type - - - - - - - Write, Read
BITFIELD BITS DESCRIPTION
ADC conversion launch command.
ADCConvLaunch 0 Set ADCConvLaunch = 1 to launch an ADC conversion. ADCConvLaunch is
automatically cleared to 0 once the conversion is complete.
ADCCfg (0x51
BIT 7 6 5 4 3 2 1 0
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Field - - ADCAvgSiz[2:0] ADCSel[2:0]
Access Type - - Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
000: No averaging (1 measurement)
001: Average 2 measurements
ADC averaging size. 010: Average 4 measurements
. ) ADCAVGSIZ(2:0] . 011: Average 8 measurements
ADCAvgSiz 5:3 ADC performs 2 01 consecutive averaged 100: Average 16 measurements
measurements. 101: Average 32 measurements
110: Average 64 measurements
111: Average 128 measurements
000: VHpiN
001: Vmon (use MONRatioConfig[1:0] = "00")
010: Reserved
ADCSel 2:0 ADC channel selection. 011: Verein
100: Vepout
101: Vestout
110: Reserved
111: Reserved
ADCDatAvq (0x53)
BIT 7 6 5 4 3 2 1 0
Field ADCAvg[7:0]
Access Type Read Only
BITFIELD BITS DESCRIPTION
ADC conversion average value.
ADCAvg 7:0 . .
Contains the average value of the 2APCAvSz200 ADC measurements.
ADCDatMin (0x54)
BIT 7 6 5 4 3 2 1 0
Field ADCMin[7:0]
Access Type Read Only
BITFIELD BITS DESCRIPTION
. ADC conversion minimum value.
ADCMin 7:0 . - 212
Contains the minimum value among the 2AP¢AvsSi220l ADC measurements.

www.analog.com

Analog Devices | 113



MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System
ADCDatMax (0x55)
BIT 7 6 5 4 3 2 1 0
Field ADCMax[7:0]
Access Type Read Only
BITFIELD BITS DESCRIPTION
ADCMax 70 ADC c.onversion rT’naximum value. .
Contains the maximum value among the 2APCAwsSzi200 ADC measurements.

PMIC Registers - Peripheral ID: 0x50/0x51

*Bits are reset to default value upon CHGIN rising/falling edge based on UsbOkselect option (see Device Default
Settings for UsbOkselect value).

ADDR
NAME MSB LSB
ESS
PMIC Interrupts and Status
0x00 | ChiplDJ[7:0 ChipRev[7:0]
0x01 Status0[7:0 - - ThmStat[2:0] ChgStat[2:0]
) ChgJEITAR
0x02 | Status1[7:0 - - ILim UsbOVP UsbOk ChgJEITASD eg ChgTmo
ThmLDO_LS
0x03 | Status2[7:0 ChgThmSD - W - UVLOLDO2 | UVLOLDO1 - - -
0x04 | Status3[7:0 BBstFault HrvBatCmp SysBatLim ChgSysLim ChgStep ThmBk1 ThmBk2 ThmBk3
BatRegDon
0x05 | Status4[7:0 BatGood o BstFault - - - - -
) ChgJEITASD | ChgJEITAR
0x06 | IntO[7:0 ThmStatint ChgsStatint ILimiInt UsbOVPInt UsbOkInt Int egint ChgTmolnt
ThmLDO_LS | UVLOLDO2 | UVLOLDO1 LSW1Tmoln | LSW2Tmol
0x07 | Int1[7:0 ChgThmSDint - -
Wint Int Int t nt
HrvBatCmpl ) ChgSysLiml
0x08 | Int2[7:0 BBstFaultint ot SysBatLimInt nt ChgStepint ThmBk1Int ThmBk2Int | ThmBk3Int
BatRegDon 12cCrcFailin
0x09 | Int3[7:0 BatGoodint elnt BstFaultint - ¢ 12cTmolnt HptStatint | ADCStatInt
) UsbOVPInt ChgJEITASD | ChgJEITAR | ChgTmolnt
0x0A | IntMaskO[7:0 ThmStatintM | ChgStatintM ILimIntM M UsbOkIntM IntM egint M
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PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System
ADDR
NAME MSB LSB
ESS
0x0B | IntMask1[7:0 ChgThmSDint ThmLDO_LS | UVLOLDO2 | UVLOLDO1 LSW1Tmoln | LSW2Tmol
IntMastt[7:01 M WintM Intm IntM tM ntm
HrvBatCmpl | SysBatLimint | ChgSysLiml | ChgStepint ThmBk3Int
O0XOC | IntMask2[7:0] | BBstFaultintM |+ o P | SySEatimint | LgSysLmt | LNGSISPINt | pp gt | ThmBk2ingm | oo
ntM M ntM M M
BatRegDon 12cCrcFailln ADCStatInt
0x0D | IntMask3[7:0 BatGoodIntM elntM BstFaultintM - " 12cTmolIntM | HptStatintM M
Harvester
O0xOF | ILimCntl[7:0 SysMinVIt*[2:0] ILimBlank*[1:0] ILimCntl*[2:0]
0x10 | ChgCntlO[7:0 FrcPChg* ChgBatReChg*[1:0] ChgBatReg*[3:0] ChgEn*
0x11 | ChgCntl1[7:0 BatPD* VPChg*[2:0] IPChg*[1:0] IChgDone*[1:0]
ChgAutoRe
0x12 | ChgTmr[7:0 ChgAutoStop* Sta* MtChgTmr*[1:0] FChgTmr*[1:0] PChgTmr*[1:0]
0x13 StepChgCigd ChgStepHys*[2:0] ChgStepRise*[3:0]
7:0] gStephys|2: gstep! :
0x14 StepChgCig! VSysUvlo*[1:0] ChglStep*[2:0]
7:0] Yy : glstep™(2:
0x15 | ThmCfg0[7:0 - ChgThmEn*[1:0] ChgCoolBatReg*[1:0] ChgCoolFChg*[2:0]
0x16 | ThmCfg1[7:0 - - - ChgRoomBatReg*[1:0] ChgRoomIFChg*[2:0]
0x17 | ThmCfg2[7:0 HrvThmER[1:0] - ChgWarmBatReg*[1:0] ChgWarmlIFChg*[2:0]
0x18 | HrvCfgO[7:0 HrvBatSys[1:0] HrvBatReChg[1:0] HrvBatReg[3:0]
0x19 | HrvCfg1[7:0 - HrvThmDis HrvWarmBatReg[1:0] HrvRoomBatReg[1:0] HrvCoolBatReg[1:0]
MON Mux
) ) IVMONOffH
0x1A | IVMONCfq[7:0 - IVMONRatioConfig[1:0] 7 IVMONCNtI[3:0]
i
Buck1
0x1B | Buck1Ena[7:0 Buck1Seq[2:0] - - - Buck1En[1:0]
Buck1Cfg0[7:0 . Buck1PGO Buck1PsvD | Buck1ActDs | Buck1LowE | Buck1FETS | Buck1EnLX
0x1C Buck1IntegDis Buck1Fast
1 ODEn sc c Ml cale Sns
ox1D Buck1Cfg1[7:0 Buck1MPC2 | Buck1FPW | Buck1lAdpt
X - - - - —
1 Fast M Dis
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PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

ADDR
ESS

NAME

MSB

LSB

Ox1E

Buck1lset[7:0

Buck1ISetLoo
kUpDis

Buck11Set[3:0]

Ox1F

Buck1VSet[7:0
1

Buck1VSet[5:0]

0x20

Buck1Ctr[7:0

Buck1MPC7

Buck1MPC6

Buck1MPC5

Buck1MPC
4

Buck1MPC
3

Buck1MPC2

Buck1MPC1

Buck1MPC
0

0x21

Buck1DvsCfg0
7:0

Buck1DVSCfg[4:0]

0x22

Buck1DvsCfg1
7:0

Buck1DVSVIt0[5:0]

0x23

Buck1DvsCfg2
7:0

Buck1DVSVIt1[5:0]

0x24

Buck1DvsCfg3
7:0

Buck1DVSVIt2[5:0]

0x25

Buck1DvsCfg4
7:0

Buck1DVSVIt3[5:0]

0x26

Buck1DvsSpi[
0]

Buck1SPIVIt[5:0]

Buck2

0x27

Buck2Ena[7:0

Buck2Seq[2:0]

Buck2En[1:0]

0x28

Buck2Cfq[7:0

Buck2EnbINT
GR

Buck2PGO
ODena

Buck2Fast

Buck2PsvD
sC

Buck2ActDs
c

Buck2LowE
Ml

Buck2FETS
cale

Buck2EnLx
Sns

0x29

Buck2Cfg1[7:0
1

Buck2MPCF
ast

Buck2FPW
M

Buck2IAdpt
Dis

Ox2A

Buck?2Iset[7:0

Buck2ISetLoo
kUpDis

Buck2ISet[3:0]

0x2B

Buck2VSet[7:0
1

Buck2VSet[5:0]

0x2C

Buck2Ctr[7:0

Buck2MPC7

Buck2MPC6

Buck2MPC5

Buck2MPC
4

Buck2MPC
3

Buck2MPC2

Buck2MPC1

Buck2MPC
0

0x2D

Buck2DvsCfg0
7:0

Buck2DvsCfg[4:0]

O0x2E

Buck2DvsCfg1
7:0

Buck2DvsVIt0[5:0]
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ADDR

NAME MSB LSB
ESS

Buck2DvsCfg2
O0x2F - - Buck2DvsVIt1[5:0]

[7:0]

Buck2DvsCfg3
0x30 - - Buck2DvsVIt2[5:0]

[7:0]

Buck2DvsCfg4
0x31 - - Buck2DvsVIt3[5:0]

[7:0]

Buck2DvsSpi
0x32 - - Buck2SPIVIt[5:0]

7:0]

Buck3

0x34 | Buck3Ena[7:0 Buck3Seq[2:0] - - - Buck3En[1:0]

Buck3EnbINT | Buck3PGO Buck3PsvD | Buck3ActDs | Buck3LowE Buck3FETS | Buck3EnLx
0x35 | Buck3Cfg[7:0 Buck3Fast
GR ODena sc c Ml cale Sns

0x36 Buck3Cfg1[7:0 Buck3DisLD | Buck3MPCF | Buck3FPW | Buck3IAdpt
1 (0] ast M Dis

Buck3ISetLoo
0x37 | Buck3lset[7:0 . - - - Buck3ISet[3:0]
kUpDis

Buck3VSet[7:0
0x38 1 - - Buck3VSet[5:0]

Buck3MPC | Buck3MPC Buck3MPC
0x39 | Buck3Ctr{7:0 Buck3MPC7 | Buck3MPC6 | Buck3MPC5 4 3 Buck3MPC2 | Buck3MPC1 0

Buck3DvsCfg0
Ox3A | ISR - - - Buck3DvsCfg[4:0]

[7:0]

Buck3DvsCfg1
0x3B - - Buck3DvsVIt0[5:0]

[7:0]

Buck3DvsCfg2
0x3C - - Buck3DvsVIt1[5:0]

[7:0]

Buck3DvsCfg3
0x3D - - Buck3DvsVIt2[5:0]

[7:0]

Buck3DvsCfg4
Ox3E | ISR - - Buck3DvsVIt3[5:0]

[7:0]

Buck3DvsSpi
0x3F - - Buck3SPIVIt[5:0]

7:0]

Buck-Boost
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Fuel Gauge, and Haptic Driver for Small Li+

System
ADDR
NAME MSB LSB
ESS
0x40 | BBstEna[7:0 BBstSeq[2:0] - - - BBstEN[1:0]
BBstlSetLook BBstLowEM BBstRampE BBstPsvDis
0x41 BBstCfq[7:0 . - - BBstActDsc BBstMode
UpDis | n c
0x42 | BBstVSet[7:0 - - BBstVSet[5:0]
0x43 | BBstlSet[7:0 BBstIPSet2[3:0] BBstIPSet1[3:0]
BBstlAdptDi BBstZCCm | BBStFETSc | BBstMPC1F )
0x44 | BBstCfg1[7:0 - BBstFast ) BBFHighSh[1:0]
s pDis ale astCntl
0x45 | BBstCtr0[7:0 BBstMPC7 BBstMPC6 BBstMPC5 BBstMPC4 | BBstMPC3 BBstMPC2 BBstMPC1 | BBstMPCO
0x46 | BBstCtr1[7:0 - - - BBstDvsCfg[4:0]
BBstDvsCfg0|
0x47 - - BBstDvsVIt0[5:0]
7.0l
BBstDvsCfg1
oxag | - - BBstDvsVIt1[5:0]
7.0]
BBstDvsCfg2
0x49 - - BBstDvsVIt2[5:0]
7:0]
BBstDvsCfg3
0x4A - - BBstDvsVIt3[5:0]
7:0]
BBstDvsSpi[7:
0x4B - - BBstSPIVIt[5:0]
a
LDO1
0x51 LDO1Ena[7:0 LDO1Seq[2:0] - - - LDO1EN[1:0]
LDO1_MPC | LDO1_MPC LDO1PsvD
0x52 | LDO1Cfq[7:0 - - - LDO1ActDsc | LDO1Mode
OCNF OCNT sc
0x53 | LDO1VSet[7:0 - - LDO1VSet[5:0]
LDO1MPC
0x54 | LDO1Ctr[7:0 LDO1MPC7 | LDO1TMPC6 | LDO1MPC5 | LDO1MPC4 | LDO1MPC3 | LDO1MPC2 | LDO1MPC1 0
LDO2
0x55 | LDO2Ena[7:0 LDO2Seq[2:0] - - - LDO2EN[1:0]
LDO2Suppl LDO2PsvD
0x56 | LDO2Cfq[7:0 - - - - LDO2ActDsc | LDO2Mode sc
y
0x57 | LDO2VSet[7:0 - - - LDO2VSet[4:0]
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MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
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ADDR
NAME MSB LSB
ESS
LDO2MPC
0x58 | LDO2Ctr[7:0 LDO2MPC7 | LDO2MPC6 | LDO2MPC5 | LDO2MPC4 | LDO2MPC3 | LDO2MPC2 | LDO2MPC1 0
Load Switch 1
0x59 | LSW1Ena[7:0] LSW1Seq[2:0] - - - LSW1EN[1:0]
LSW1PsvD
0x5A | LSW1Cfg[7:0 - - - - - LSW1ActDsc | LSW1Lowlq sc
LSW1MPC
0x5B | LSWA1Ctr[7:0 LSW1IMPC7 | LSW1MPC6 | LSW1MPC5 | LSW1MPC4 | LSW1MPC3 | LSW1MPC2 | LSW1MPC1 0
Load Switch 2
0x5C | LSW2Ena[7:0 LSW2Seq[2:0] - - - LSW2En[1:0]
LSW2PsvD
0x5D | LSW2Cfq[7:0 - - - - - LSW2ActDsc | LSW2Lowlq
sc
LSW2MPC
Ox5E | LSW2Ctr[7:0 LSW2MPC7 | LSW2MPC6 | LSW2MPC5 | LSW2MPC4 | LSW2MPC3 | LSW2MPC2 | LSW2MPC1 0
Charge Pump
ChgPmpEna[7
O0x5F 0l ChgPmpSeq[2:0] - - - ChgPmpEn[1:0]
ChgPmpCfq[7: ChaPmoP
0x60 = - - - - - - CPVSet grmprs
a v
0x61 ChgPmpCtr[7: CHGPMPMP | CHGPMPM | CHGPMPMP | CHGPMPM | CHGPMPM | CHGPMPMP | CHGPMPM | CHGPMPM
X
0] c7 PC6 C5 PC4 PC3 Cc2 PC1 PCO
Boost
0x62 | BoostEna[7:0 BoostSeq[2:0] - - - BstEn[1:0]
BstFETSca
0x63 | BoostCfg[7:0 - - - - BstPsvDsc BstIAdptEn BstFastStrt e
BstlSetLookU
0x64 | BoostlSet[7:0 . - - - BstlSet[3:0]
pDis
0x65 | BoostVSet[7:0 - - BstVSet[5:0]
0x66 | BoostCtr[7:0 BstMPC7 BstMPC6 BstMPC5 BstMPC4 BstMPC3 BstMPC2 BstMPC1 BstMPCO
MPC Control
0x67 | MPCOCfg[7:0 MPCORead - - MPCOOut MPCOOD MPCOHizB MPCORes MPCOPup
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ADDR
NAME MSB LSB
ESS
0x68 | MPC1Cfg[7:0 MPC1Read - - MPC10ut MPC10D MPC1HizB MPC1Res MPC1Pup
0x69 | MPC2Cfg[7:0 MPC2Read - - MPC20ut MPC20D MPC2HizB MPC2Res MPC2Pup
0x6A | MPC3Cfqg[7:0 MPC3Read - - MPC30ut MPC30D MPC3HizB MPC3Res MPC3Pup
0x6B | MPC4Cfq[7:0 MPC4Read - - MPC40ut MPC40D MPC4HizB MPC4Res MPC4Pup
0x6C | MPC5Cfg[7:0 MPC5Read - - MPC50ut MPC50D MPC5HizB MPC5Res MPC5Pup
0x6D | MPC6Cfg[7:0 MPC6Read - - MPC60ut MPC60D MPC6HizB MPC6Res MPC6Pup
O0x6E | MPC7Cfq[7:0 MPC7Read - - MPC70ut MPC70D MPC7HizB MPC7Res MPC7Pup
USBOkKMPC BK3PgMPC | BK2PgMPC | BK1PgMP
0x6F | MPCItrSts[7:0 - - - -
Sts Sts Sts CSts
0x70 BK1DedIntCfg[ | BKIPGMPCIn | BKIMPC6S | BKIMPC5Se | BKIMPC4S | BK1IMPC3S | BKIMPC2Se | BKIMPC1S | BK1MPCO
X
7:0] t el | el el | el Sel
Ox71 BK2DedIntCfg[ | BK2PGMPCIn | BK2MPC6S | BK2MPC5Se | BK2MPC4S | BK2MPC3S | BK2MPC2Se | BK2MPC1S | BK2MPCO
7:0] t el | el el | el Sel
Ox72 BK3DedIntCfg[ | BK3BPGMPCIn | BK3AMPC6S | BK3AMPC5Se | BK3BMPC4S | BKAMPC3S | BK3AMPC2Se | BK3BMPC1S | BK3MPCO
7:01 t el | el el | el Sel
HptDedIntCfg HPTMPC6S | HPTMPC5Se | HPTMPC4S | HPTMPC3S | HPTMPC2S | HPTMPC1S | HPTMPCO
0x73 HptStatDedInt
7:0] el | el el el el Sel
Ox74 ADCDedIntCfg | ADCStatMPCI | ADCMPC6S | ADCMPC5S | ADCMPC4 | ADCMPC3 | ADCMPC2S | ADCMPC1S | ADCMPCO
X
7:0 nt el el Sel Sel el el Sel
Ox75 USBOkDedInt | USBOKMPCIn | USBOkMPC | USBOKMPC | USBOkMP | USBOKMP | USBOKMPC | USBOKMPC | USBOkMP
X
Cfq[7:0 t 6Sel 5Sel C48Sel C38Sel 28Sel 1Sel CO0Sel
LED Current Sinks
LEDCommon LED_BoostLo
0x78 - - LED_Open[2:0] LEDIStep[1:0]
7:0] op
0x79 | LEDORef[7:0 - - - - - - LEDO_REFSEL[1:0]
0x7A | LEDOCHtr[7:0 LEDOEN[2:0] LEDOISet[4:0]
0x7B | LED1Ctr[7:0 LED1EN[2:0] LED11Set[4:0]
0x7C | LED2Ctr[7:0 LED2En([2:0] LED2ISet[4:0]
Boot Behavior and PFNx status
0x7D | PEN[7:0 - - - - - - PFN2Pin PFN1Pin
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ADDR
NAME MSB LSB
ESS
Ox7E | BootCfq[7:0 PwrRstCfg[3:0] SftRstCfg BootDly[1:0] ChgAlwTry
Power Commands and Lock Function
Ox7F | PwrCfg[7:0 - - - - - - - StayOn
0x80 | PwrCmd[7:0 PwrCmd[7:0]
0x81 BuckCfg[7:0 Bk2FrcDCM | Bk1FrcDCM | Bk3DVSCur | Bk2DVSCur | Bk1DVSCur | Bk3LowBW | Bk2LowBW | Bk1LowBW
0x83 | LockMsk[7:0 LD2Lck LD1Lck BBLck BstLck BK3Lck BK2Lck BK1Lck Chglck
LockUnlock][7:
0x84 PASSWD[7:0]
0]
SFOUT
0x86 | SFOUTCHtr[7:0 SFOUTVSet - - - - - SFOUTEN[1:0]
FOUTMPCI7: FOUTMP! FOUTMP FOUTMP FOUTMP FOUTMP! FOUTMP! FOUTMP
0x87 SFOU C SEOUTMPC? SFOU C | SFOU C | SFOU SFOU SFOU C | SFOU C | SFOU
0] 6 5 C4 C3 2 1 Co
OTP Readback
12C OTP
0x88 OTPDIG__ADDI[7:0]
ADD[7:0
12C OTP
0x89 | — _—_— OTPDIG__DAT[7:0]
DATI[7:0
Register Details
ChiplID (0x0
BIT 7 6 5 4 3 2 1 0
Field ChipRev[7:0]
Access Type Read Only
BITFIELD BITS DESCRIPTION
ChipRev ChipRev([7:0] bits show information about the hardware revision of the MAX20366.
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Fuel Gauge, and Haptic Driver for Small Li+

System
Status0 (0x1)
BIT 7 6 5 4 3 2 1 0
Field - - ThmStat[2:0] ChgStat[2:0]
Access Type - - Read Only Read Only
BITFIELD BITS DESCRIPTION DECODE

000: Cold zone (Vthm_coLb < Vthm < VTHM_DIS)
001: Cool zone(Vtum_cooL < VTHM < VTHM_coLb)
010: Room zone (Vtim_warMm < VTHM < VTHM_cooL)
011: Warm zone (V1um_HoT < VTHM < VTHM_WARM)
100: Hot zone (Vthm < VTHM_HOT)
101: No thermistor detected (VtHm > VTHM_DIs)

ThmStat 53 Status of thermistor monitoring_ 110: Thermistor monitoring disabled because CHGIN
input voltage is present and ChgThmEn[1:0] = "00" or
because CHGIN input voltage is not present and
ChgThmEn[1:0] = HrvThmEn[1:0] = "00".

111: Thermistor monitoring disabled because CHGIN
input voltage is not present, ChgThmEn[1:0] is not equal
to "00" and HrvThmEn[1:0] = "00".
000: Charger off
001: Charging suspended due to temperature (see Figure
32, the Battery Charger-State Diagram)
010: Precharge in progress

X 011: Fast-charge constant current in progress

ChgStat 20 Status of charger 100: Fast-charge constant voltage in progress
101: Maintain charge in progress
110: Maintain charger timer done
111: Charger fault condition (see Figure 32, the Battery
Charger-State Diagram)

Status1 (0x2)
BIT 7 6 5 4 3 2 1 0

Field - - ILim UsbOVP UsbOk ChgJEITASD | ChgJEITAReg ChgTmo

Access Type - - Read Only Read Only Read Only Read Only Read Only Read Only

BITFIELD BITS DESCRIPTION DECODE
Status of CHGIN input current limit. ) L
) ) ) ) 0: CHGIN input current below limit
ILim 5 Valid only when CHGIN input voltage is present and | 4. cHGIN input current limit active
[UsbOVP,UsbOk] = "01".
: 0: CHGIN overvoltage not detected

UsbOVP 4 Status of CHGIN overvoltage protection (OVP). 1: CHGIN overvoltage detected
0: CHGIN input voltage not present or outside of valid

UsbOk 3 Status of CHGIN input voltage. range
1: CHGIN input voltage present and valid

Status of battery charger shutdown due to JEITA.
: : . 0: Charger operating normally or disabled

ChgJEITASD 2 Valid only when CHGIN input voltage is present, 1 Charger disabled due to JEITA

[UsbOVP,UsbOk] = "01" and charger is enabled.
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BITFIELD BITS DESCRIPTION DECODE
Status of battery charger current or voltage
ChaJEITAR ] reduction due to JEITA. (1): gEarger operating notl’tmallybq disabtlledi Suced d
e :
g 9 Valid only when CHGIN input voltage is present, to JElgl_rg.er current of voltage being actively reduced due
[UsbOVP,UsbOk] = "01" and charger is enabled.
Status of charger time-out condition.
. . . 0: Charger operating normally or disabled
ChgTmo 0 Valid only when CHGIN input voltage is present, 1: Charger has reached a time-out condition
[UsbOVP,UsbOk] = "01" and charger is enabled.
Status2 (0x3)
BIT 7 6 5 4 3 2 1 0
Field ChgThmSD - ThmLDO_LSW | UVLOLDO2 UVLOLDO1 - - -
Access Type Read Only - Read Only Read Only Read Only - - -
BITFIELD BITS DESCRIPTION DECODE
Status of input limiter and charger thermal L. .
0: Input limiter and charger operating normally
ChgThmSD 7 shutdown. 1: Input limiter and charger in thermal shutdown
Valid only when CHGIN input voltage is present.
ThmLDO_LSW 5 Status of LDO1, LDO2, LSW1, LSW2 Thermal 0: Al the above blocks are operating normally
Shutdown 1: One of the above blocks is in thermal shutdown
0: LDO2 operating normally
UVLOLDO2 4 Status of LDO2 UVLO 1- LDO2 UVLO active
0: LDO1 operating normally
UVLOLDO1 3 Status of LDO1 UVLO 1- LDO1 UVLO active
Status3 (0x4)
BIT 7 6 5 4 3 2 1 0
Field BBstFault HrvBatCmp SysBatLim ChgSysLim ChgStep ThmBk1 ThmBk2 ThmBk3
Access Type Read Only Read Only Read Only Read Only Read Only Read Only Read Only Read Only
BITFIELD BITS DESCRIPTION DECODE
0: Buck-Boost operating normally
BBstFault 7 Status of Buck-Boost Fault 1: Buck-Boost under fault condition
Status of harvester BAT comparator. ] ]
HrvBatCmp 6 Valid only when harvester interaction is enabled 0: Vet < Viiary_BAT ReG (With Viarv_sat_recks hysteresis)
1: VBaT > VHarv_BaT ReG (With VHARV BAT RECHG hysteresis)
when HrvEn=1.
Status of charger regulation due to SYS voltage. 0: Charge current is not being actively reduced to regulate
. . . ! Vsys
SysBatLim 5 Valid only when CHGIN input voltage is present, 1: Charge current actively being reduced to regulate Vsys
[UsbOVP,UsbOK] = "01" and charger is enabled. collapse
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BITFIELD BITS DESCRIPTION DECODE
Status of input limiter regulation due to CHGIN 0: Input limiter current is not being actively reduced to
ChgSysLim 4 voltage. regulate Vcroin
Valid only when CHGIN input voltage is present and | 1: Input limiter current is actively being reduced to
[UsbOVP,UsbOk] = "01". regulate Vcraiv collapse
Status of charger step-charge current reduction.
. . . 0: Charger step-charge current reduction not active
ChgStep 3 Valid only when CHGIN input voltage is present, 1: Charger step-charge current reduction active
[UsbOVP,UsbOk] = "01" and charger is enabled.
ThmBk1 2 Status of Buck1 Thermal Shutdown 0: Buck™ operating normally
1: Buck1 in thermal shutdown
0: Buck?2 operating normally
ThmBk2 1 Status of Buck2 Thermal Shutdown 1+ Buck2 in thermal shutdown
0: Buck3 operating normally
ThmBk3 0 Status of Buck3 Thermal Shutdown 1+ Buck3 in thermal shutdown
Status4 (0x5)
BIT 7 6 5 4 3 2 1 0
Field BatGood BatRegDone BstFault - - - - -
Access Type Read Only Read Only Read Only - - - - -
BITFIELD BITS DESCRIPTION DECODE
Status of charger BatGood comparator.
. . . 0: VBaT < VBAT_UVLO
BatGood 7 Valid only when CHGIN input voltage is present and | 1. y/g.r > Vear_uvio or CHGIN input voltage not present
[UsbOVP,UsbOKk] = "01".
Status of charger BAT voltage regulation.
Valid only when CHGIN input volt i t, .
BatRegDone 6 alid only when input vo ?ge is presen o: Veat < VBAT REG
[UsbOVP,UsbOk] = "01", charger is enabled and 1: VBaT 2 VBAT REG
SysBatLim = 0.
: 0: Buck-Boost operating normally
BstFault 5 Status of Buck-Boost Fault 1+ Buck-Boost under fault condition
Int0 (0x6)
BIT 7 6 5 4 3 2 1 0
Field ThmStatint ChgStatint ILimint UsbOVPInt UsbOkInt ChgJEITASDInt | ChgJEITARegInt | ChgTmolnt
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION
ThmStatint 7 Change in ThmStat[2:0] caused an interrupt.
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BITFIELD BITS DESCRIPTION
ChgStatint 6 Change in ChgStat[2:0] caused an interrupt.
ILimInt 5 Change in ILim caused an interrupt.
UsbOVPInt 4 Change in UsbOVP caused an interrupt.
UsbOkint 3 Change in UsbOk caused an interrupt.
ChgJEITASDInt 2 Change in ChgJEITASD caused an interrupt.
ChgJEITARegInt 1 Change in ChgJEITAReg caused an interrupt.
ChgTmolnt 0 Change in ChgTmo caused an interrupt.
Int1 (0x7)

BIT 7 6 5 4 3 2 1 0
Field ChgThmSDInt - ThmLDO_LSWint | UVLOLDO2Int | UVLOLDO1Int - LSW1Tmolnt | LSW2Tmolnt
Access Type Write, Read - Write, Read Write, Read Write, Read - Write, Read Write, Read

BITFIELD BITS DESCRIPTION
ChgThmSDiInt 7 Change in ChgThmSD caused an interrupt.
ThmLDO_LSWint 5 Change in ThmLDO_LSW caused an interrupt.
UVLOLDO2Int 4 Change in UVLOLDO2 caused an interrupt.
UVLOLDO1Int 3 Change in UVLOLDO1 caused an interrupt.
LSW1Tmolnt 1 Change in LSW1Tmo caused an interrupt.
LSW2Tmolnt 0 Change in LSW2Tmo caused an interrupt.

Int2 (0x8)

BIT 7 6 5 4 3 2 1 0
Field BBstFaultint | HrvBatCmplnt | SysBatLimint | ChgSysLimint | ChgSteplint ThmBk1int ThmBk2Int ThmBk3Int
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION
BBstFaultint 7 Change in BBstFault caused an interrupt.
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BITFIELD BITS DESCRIPTION

HrvBatCmpint 6 Change in HrvBatCmp caused an interrupt.

SysBatLimint 5 Change in SysBatLim caused an interrupt.

ChgSysLimint 4 Change in ChgSysLim caused an interrupt.

ChgStepint 3 Change in ChgStep caused an interrupt.

ThmBk1Int 2 Change in ThmBk1 caused an interrupt.

ThmBKk2Int 1 Change in ThmBk2 caused an interrupt.

ThmBk3Int 0 Change in ThmBk3 caused an interrupt.

Int3 (0x9)
BIT 7 6 5 4 3 2 1 0
Field BatGoodInt | BatRegDonelnt | BstFaultint - 12¢cCrcFaillnt 12cTmolnt HptStatint ADCStatlInt
Access Type Write, Read Write, Read Write, Read - Write, Read Write, Read Read Only Read Only
BITFIELD BITS DESCRIPTION

BatGoodint 7 Change in BatGood caused an interrupt.

BatRegDonelnt 6 Change in BatRegDone caused an interrupt.

BstFaultint 5 Change in BstFault caused an interrupt.

12cCrcFaillnt 3 CRC Failure - I2C write not performed

12cTmolnt 9 12C V\./z.ﬂtchdog Timer Expired due to 100ms bus inactivity between START and STOP
conditions.

HptStatint 1 Haptic t?river gerTerlaI status interrupt. HptStatint is issued in case any other haptic driver
related interrupt is issued.

ADCStatint 0 ADC gen.er.al status interrupt. ADCStatint is issued in case any other ADC related
interrupt is issued.

IntMask0 (0xA)
BIT 7 6 5 4 3 2 1 0
Field ThmStatintM | ChgStatintM ILimIntM UsbOVPIntM | UsbOkIntM | ChgJEITASDIntM | ChgJEITARegIntM | ChgTmolntM
Access Type | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read Write, Read Write, Read Write, Read
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BITFIELD BITS DESCRIPTION DECODE
ThmsStatintM 7 ThmStatintM masks the ThmStatint interrupt in the | 0: Masked
Int0 register (0x06). 1: Not masked
ChgStatintM masks the ChgStatint interrupt in the :
ChgStatintM 6 9> g P 0: Masked
IntO register (0x06). 1: Not masked
ILimIntM 5 ILin'1IntM masks the ILimInt interrupt in the Int0 0: Masked
register (0x06). 1: Not masked
UsbOVPIntM 4 UstVEIntM masks the UsbOVPInt interrupt in the 0 Masked
IntO register (0x06). 1: Not masked
UsbOkIntM masks the UsbOkInt interrupt in the .
UsbOkIntM 3 , inierrupt ! 0: Masked
IntO register (0x06). 1: Not masked
ChgJEITASDIntM masks the ChgJEITASDInt :
ChgJEITASDINtM 2 ~Ng-E _ 9 0: Masked
interrupt in the Int0 register (0x06). 1: Not masked
ChgJEITARegIntM masks the ChgJEITARegInt .
ChgJEITARegIntM 1 ~Ng-ElIAReg _ 9 9 0: Masked
interrupt in the IntO register (0x06). 1: Not masked
ChgTmolntM masks the ChgTmolnt interrupt in the .
ChgTmolntM 0 9 . g p 0: Masked
Int0 register (0x06). 1: Not masked
IntMask1 (0xB)

BIT 5 4 3 1 0
Field ChgThmSDIntM ThmLDO_LSWIntM | UVLOLDO2IntM | UVLOLDO1IntM LSW1TmolntM | LSW2TmolIntM
Access . . ) ) ] )

Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
y
BITFIELD BITS DESCRIPTION DECODE
ChgThmSDIntM 7 ChgThmSDIntM masks the ChgThmSDInt 0: Masked
mSDIn .
9 interrupt in the Int1 register (0x07). 1: Not masked
ThmLDO_LSWIntM masks
ThmLDO_LSWintM 5 the ThmLDO_LSWint interrupt in the Int1 register | O Masked
1: Not masked
(0x07).
UVLOLDO2IntM masks
UVLOLDO2IntM 4 the UVLOLDO2Int interrupt in the Int1 register 0: Masked
1: Not masked
(0x07).
UVLOLDO1IntM masks
UVLOLDO1IntM 3 the UVLOLDO1Int interrupt in the Int1 register oj Masked
1: Not masked
(0x07).
LSW1TmolntM masks the LSW1Tmolnt interrupt .
LSW1TmolntM 1 ) ) NMeMTupt | 0: Masked
in the Int1 register (0x07). 1: Not masked
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BITFIELD BITS DESCRIPTION DECODE
LSW2TmolntM 0 !.SWZTmoIntl\(I masks the LSW2Tmolnt interrupt 0 Masked
in the Int1 register (0x07). 1: Not masked
IntMask2 (0xC)
BIT 7 6 5 4 3 2 1 0
Field BBstFaultintM | HrvBatCmpIntM | SysBatLimIntM | ChgSysLimIntM | ChgStepIntM | ThmBk1IntM | ThmBk2IntM | ThmBk3IntM

Access Type Write, Read Write, Read Write, Read Write, Read Write, Read | Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE

BBstFaultintM 7 BBstFaultintM masks the BBstFaultint interrupt in 0: Masked

the Int2 register (0x08). 1: Not masked

HrvBatCmplIntM masks the HrvBatCmplnt interrupt :
HrvBatCmplIntM 6 . pint P Pt | 0: Masked

in the Int2 register (0x08). 1: Not masked
SysBatLimintM 5 SysBatLimI.ntM masks the SysBatLimInt interrupt in 0 Masked

the Int2 register (0x08). 1: Not masked

ChgSysLimIntM masks the ChgSysLimint interrupt .
ChgSysLimintM 4 ~Ng=y _ 9Sy Pt | 0: Masked

in the Int2 register (0x08). 1: Not masked

ChgStepIntM masks the ChgSteplnt interrupt in the .
ChgStepIntM 3 9 p gstep p 0: Masked

Int2 register (0x08). 1: Not masked
ThmBkAIntM 2 ThmBk1.IntM masks the ThmBk1Int interrupt in the 0: Masked

Int2 register (0x08). 1: Not masked
ThmBk2IntM 1 ThmBk2.IntM masks the ThmBKk2Int interrupt in the 0: Masked

Int2 register (0x08). 1: Not masked
ThmBk3IntM 0 ThmBkiT:IntM masks the ThmBk3Int interrupt in the 0 Masked

Int2 register (0x08). 1: Not masked

IntMask3 (0xD)

BIT 7 6 5 4 3 2 1 0
Field BatGoodIntM | BatRegDonelIntM | BstFaultintM - 12cCrcFaillntM |  12cTmolntM HptStatintM | ADCStatIntM
Access Type Write, Read Write, Read Write, Read - Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
BatGoodintM 7 BatGoodIntM masks the BatGoodint interrupt in the | 0: Masked
Int3 register (0x09). 1: Not masked
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BITFIELD BITS DESCRIPTION DECODE
BatRegDonelntM 6 IBatRengoneIntM maslfs the BatRegDonelnt 0 Masked
interrupt in the Int3 register (0x09). 1: Not masked
BstFaultintM 5 BstFauIFIntM masks the BstFaultint interrupt in the | 0: Masked
Int3 register (0x09). 1: Not masked
12¢CrcFaillntM 3 .I2CCRCFaiIIn.tM masks the I2CCRCFailint interrupt 0 Masked
in the Int3 register (0x09). 1: Not masked
12cTmolntM 2 I2CTmo.IntM masks the 12CTmolnt interrupt in the 0: Masked
Int3 register (0x09). 1: Not masked
HptStatintV 1 HptStatI.ntM masks the HptStatint interrupt in the 0 Masked
Int3 register (0x09). 1: Not masked
ADCStatintM 0 ADCSta.tIntM masks the ADCStatInt interrupt in the | 9: Masked
Int3 register (0x09). 1: Not masked
ILimCntl (OxF)

*Bits are reset to default value upon CHGIN rising/falling edge based on UsbOkselect option (see Device Default
Settings for UsbOkselect value).

BIT

7

Field

SysMinVIt*[2:0]

ILimBlank*[1:0]

ILimCntl*[2:0]

Access Type

Write, Read

Write, Read

Write, Read

BITFIELD

BITS

DESCRIPTION

DECODE

SysMinVIt*

75

System (SYS) voltage minimum threshold.
SYS voltage below which charging current is
reduced to prevent Vsys from collapsing.

000: 3.6V
001: 3.7V
010: 3.8V
011: 3.9V
100: 4.0V
101: 4.1V
110: 4.2V
111: 4.3V

ILimBlank*

4:3

CHGIN input current limiter blanking time (during
which the current is limited to lLm_wax).

00: No debounce (allow a few clock cycles for resampling)

01: 0.5ms
10: 1.0ms
11: 10.0ms

ILimCntl*

2:0

CHGIN programmable input current limit.

000: 50mA
001: 90mA
010: 150mA
011: 200mA
100: 300mA
101: 400mA
110: 450mA
111: 1000mA

ChgCntl0 (0x10)

*Bits are reset to default value upon CHGIN rising/falling edge based on UsbOkselect option (see Device Default
Settings for UsbOkselect value).
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BIT

Field

FrcPChg*

ChgBatReChg*[1:0]

ChgBatReg*[3:0] ChgEn*

Access Type

Write, Read

Write, Read

Write, Read Write, Read

BITFIELD

BITS

DESCRIPTION

DECODE

FrcPChg*

Charger forced precharge mode. Valid only if
ChgEn = 1.

0: Charger operating normally
1: Charger current is forced to precharge value

ChgBatReChg*

6:5

Charger recharge threshold in relation to
ChgBatReg[3:0].

00: ChgBatReg[3:0] -70mV

01: ChgBatReg[3:0] -120mV
10: ChgBatReg[3:0] -170mV
11: ChgBatReg[3:0] -220mV

ChgBatReg*

4:1

Charger battery regulation voltage.

1100: Reserved
1101: Reserved
1110: Reserved
1111: Reserved

ChgEn*

Charger on/off control.
Does not affect input limiter and SYS node.

0: Charger disabled
1: Charger enabled

ChgCnti1 (0x11)

*Bits are reset to default value upon CHGIN rising/falling edge based on UsbOkselect option (see Device Default
Settings for UsbOkselect value).

BIT

7

Field

BatPD*

VPChg*[2:0]

IPChg*[1:0] IChgDone*[1:0]

Access Type

Write, Read

Write, Read

Write, Read Write, Read

BITFIELD

BITS

DESCRIPTION

DECODE

BatPD*

Pulldown resistor enable on BAT.

0: Pulldown resistor disabled
1: Pulldown resistor enabled

VPChg*

6:4

Charger precharge voltage rising threshold.

000: 2.10V
001: 2.25V
010: 2.40V
011: 2.55V
100: 2.70V
101: 2.85V
110: 3.00V
111: 3.15V

www.analog.com

Analog Devices | 130



MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System

BITFIELD BITS DESCRIPTION DECODE

00: 0.05 x IrcHa
01: 0.10 X IrcHa

IPChg 3:2 Charger precharge current. 10: 0.20 X Ircria

11: 0.30 x IrcHe

00: 0.05 x IrcHe

,, X 01: 0.10 X IFcHe
IChgDone 1:0 Charger charge-done current threshold.

10: 0.20 X IrcHa
11: 0.30 X IrcHe

ChgTmr (0x12)

*Bits are reset to default value upon CHGIN rising/falling edge based on UsbOkselect option (see Device Default
Settings for UsbOkselect value).

BIT 7 6 5 4 3 2 1 0
Field ChgAutoStop* | ChgAutoReSta* MtChgTmr*[1:0] FChgTmr*[1:0] PChgTmr*[1:0]
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE

Charger auto-stop control.
ChaAutoSton* 7 Controls the transition from maintain-charge to 0: Auto-stop disabled
? P maintain-charge done. See Figure 32, the Battery 1: Auto-stop enabled

Charger-State Diagram.

0: Charger remains in maintain-charge done even when
Charger auto-restart control. Veart is less than recharge threshold.

See Figure 32, the Battery Charger-State Diagram. | 1: Charger automatically restarts when Vear drops below
recharge threshold.

00: Omin

01: 15min
10: 30min
11: 60min

00: 75min

01: 150min
10: 300min
11: 600min

00: 30min
01: 60min
10: 120min
11: 240min

ChgAutoReSta* 6

MtChgTmr* 5:4 Charger maintain-charge timer.

FChgTmr* 3:2 Charger fast-charge timer.

PChgTmr* 1:0 Charger precharge timer.

StepChgCfg0 (0x13)

*Bits are reset to default value upon CHGIN rising/falling edge based on UsbOkselect option (see Device Default
Settings for UsbOkselect value).

BIT 7 6 5 4 3 2 1 0

Field - ChgStepHys*[2:0] ChgStepRise*[3:0]

Access Type - Write, Read Write, Read
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BITFIELD BITS DESCRIPTION DECODE

000: 100mV
001: 200mV
010: 300mV
. 011: 400mV
Charger step-charge voltage threshold hysteresis. 100: 500mV
101: 600mV
110: Reserved
111: Reserved

0000: 3.80V
0001: 3.85V
0010: 3.90V
0011: 3.95V
0100: 4.00V
0101: 4.05V
0110: 4.10V
0111: 4.15V
1000: 4.20V
1001: 4.25V
1010: 4.30V
1011: 4.35V
1100: 4.40V
1101: 4.45V
1110: 4.50V
1111: 4.55V

ChgStepHys* 6:4

ChgStepRise* 3:0 Charger step-charge voltage rising threshold.

StepChgCfg1 (0x14)

*Bits are reset to default value upon CHGIN rising/falling edge based on UsbOkselect option (see Device Default
Settings for UsbOkselect value).

BIT 7 6 5 4 3 2 1 0
Field - - VSysUvlo*[1:0] ChglStep*[2:0]
Access Type - - Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
00: 2.7V
. 01: 2.9V
VSysUvlo* 4:3 SYS UVLO falling voltage threshold selector. 10: 3.0V
11:3.2V
Charger step-charge current reduction.
Sets the modified fast-charge current 000: 0.2 X lrcHe
once ChgStepRise[3:0] threshold is exceeded. The 8% 82 i :Eg:g
ChalSten* 20 fast-charge current is the minimum of the value set | 011: 0.5 x lrcHG
griep ' by ChglStep[2:0] and the applicable charger current | 100: 0.6 X lrcHe
reduction related to thermistor monitoring (see 1% 8; i :Eg:g
ChgCoollFchg[2:0], ChgRoomIFchg[2:0], 111 1.0 X Iroria
ChgWarmlFchg[2:0]).

ThmCfq0 (0x15)

*Bits are reset to default value upon CHGIN rising/falling edge based on UsbOkselect option (see Device Default
Settings for UsbOkselect value).
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BIT 7 6 5 4 3 2 1 0
Field - ChgThmEn*[1:0] ChgCoolBatReg*[1:0] ChgCoolFChg*[2:0]
Access Type - Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE

00: Thermistor monitoring disabled
01: Thermistor monitoring permanently enabled and
charger enabled in the cool and room temperature zones

. - 10: Thermistor monitoring permanently enabled and
ChgThmEn* 6:5 Ch?rger thermistor mom?ormg related .control. charger enabled in the room and warm temperature

Valid only when CHGIN input voltage is present. zones

11: Thermistor monitoring permanently enabled and
charger enabled in the cool, room, and warm temperature
zones

Charger cool zone battery regulation voltage

reduction. 00: ChgBatReg[3:0] -150mV
. . . . 01: ChgBatReg[3:0] -100mV
ChgCoolBatReg 4:3 Sets the modified battery re.gulatlon voltage Yvhen 10: ChgBatReg[3-0] -50mV
the cool temperature zone is entered accordingto | 11: ChgBatReg[3:0]

thermistor monitoring.

000: 0.2 x IrcHe
001: 0.3 x IrcHe

010: 0.4 X IrcHe
Sets the modified fast-charge current when the cool | 011: 0.5 x IrcHe

Charger cool zone fast-charge current reduction.

ChgCoolFChg* 2:0
9 9 temperature zone is entered according to 100: 0.6 x lrcHe

101: 0.7 X IrcHe
110: 0.8 X IrcHe
111: 1.0 X IrcHe

thermistor monitoring.

ThmCfg1 (0x16)

*Bits are reset to default value upon CHGIN rising/falling edge based on UsbOkselect option (see Device Default
Settings for UsbOkselect value).

BIT 7 6 5 4 3 2 1 0
Field - - - ChgRoomBatReg*[1:0] ChgRoomIFChg*[2:0]
Access Type - - - Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE

Charger room zone battery regulation voltage
00: ChgBatReg[3:0] -150mV

. . 01: ChgBatReg[3:0] -100mV
ChgRoomBatReg* 4:3 Sets the modified battery regulation voltage when | (. ChgBatReg[3:0] -50mV

the room temperature zone is entered according to | 11: ChgBatReg[3:0]
thermistor monitoring.

reduction.

000: 0.2 X IrcHe

001: 0.3 X IrcHe
Sets the modified fast-charge current when the 010: 0.4 X lrcha

Charger room zone fast-charge current reduction.
ChgRoomIFChg* 2:0
9 9 room temperature zone is entered according to 011: 0.5 X Ircre

thermistor monitoring. 18? 8(73 i :;2:2
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BITFIELD BITS DESCRIPTION DECODE

110: 0.8 X IFcHe
111: 1.0 X IrcHe

ThmCfg2 (0x17)

*Bits are reset to default value upon CHGIN rising/falling edge based on UsbOkselect option (see Device Default
Settings for UsbOkselect value).

BIT 7 6 5 4 3 2 1 0
Field HrvThmEN[1:0] - ChgWarmBatReg*[1:0] ChgWarmIFChg*[2:0]
Access Type Write, Read - Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
Lo . L 00: Periodic thermistor monitoring disabled.
Periodic thermistor monitoring related control. 01: Periodic thermistor monitoring enabled and harvester
Valid when CHGIN input voltage is not present and | charging enabled in the cool and room temperature
interaction with harvester is enabled when HrvEn = | Zones. ) o
) 10: Periodic thermistor monitoring enabled and harvester
HrvThmEn 7:6 1. charging enabled in the room and warm temperature

If HvThmER[1:0] is different from "00", thermistor | zones.
11: Periodic thermistor monitoring enabled and harvester

L . charging enabled in the cool, room, and warm
Gauge periodic measurements timing. temperature zones.

(Vthwm) is periodically monitored by exploiting Fuel

Charger warm zone battery regulation voltage

reduction. 00: ChgBatReg[3:0] -150mV
. . . . 01: ChgBatReg[3:0] -100mV
ChgWarmBatReg 4:3 Sets the modified battery requlatlon voltage w.hen 10: ChgBatReg[3-0] -50mV
the warm temperature zone is entered according to | 11: ChgBatReg[3:0]

thermistor monitoring.

000: 0.2 x IrcHe
001: 0.3 x IrcHe
010: 0.4 X IrcHe
Sets the modified fast-charge current when the 011: 0.5 X Ircho
warm temperature zone is entered according to 100: 0.6 x IrcHe

. . 101: 0.7 X IrcHe
thermistor monitoring. 110: 0.8 X Ircra
111: 1.0 X lrcHe

Charger warm zone fast-charge current reduction.

ChgWarmlIFChg* 2:0

HrvCfg0 (0x18)

BIT 7 6 5 4 3 2 1 0
Field HrvBatSys[1:0] HrvBatReChg[1:0] HrvBatReg[3:0]
Access Type Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE

00: Direct-path (BAT-SYS FET fully on) forced active
Harvester BAT-SYS FET control. 01: Direct-path active if Vear < HrvBatReg[3:0] and ideal
HrvBatSys 7:6 Valid when CHGIN input voltage is not present and | BAT-to-SYS diode active if Vear > HrvBatReg[3:0]. Once

interaction with harvester is enabled when HrvEn = | ideal diode has been activated, an hysteresis equal to
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BITFIELD BITS DESCRIPTION DECODE
1. If HrvEn = 0 and CHGIN input voltage is not mNBﬁth;Chglml is applied on HrvBatReg[3:0]
. ) threshold.
present, the BAT-SYS FET is fully on (direct-path). | 10; |deal BAT-to-SYS diode (BAT-SYS FET controlled in
If CHGIN input voltage is present, the BAT-SYS order to allow current flowing from BAT to SYS with a low
FET is controlled by the charger. drop and to not allow current flowing from SYS to BAT)
forced active
11: Reserved
H ‘ N threshold in relation & 00: HrvBatReg[3:0] -70mV
) arvester recharge threshold in relation to 01: HrvBatReg[3:0] -120mV
HrvBatReChg 5:4 HrvBatReg[3:0]. 10: HrvBatReg][3:0] -170mV
11: HrvBatReg[3:0] -220mV
0000: 4.05V
0001: 4.10V
0010: 4.15V
0011: 4.20V
0100: 4.25V
0101: 4.30V
0110: 4.35V
. 3 ) 0111: 4.40V
HrvBatReg 3:0 Harvester battery-regulation voltage threshold. 1000: 445V
1001: 4.50V
1010: 4.55V
1011: 4.60V
1100: Reserved
1101: Reserved
1110: Reserved
1111: Reserved
HrvCfg1 (0x19)
BIT 7 6 5 4 3 2 1 0
Field - HrvThmDis HrvWarmBatReg[1:0] HrvRoomBatReg[1:0] HrvCoolBatReg[1:0]
Access Type - Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
Harvester charging disabled condition control.
Valid when CHGIN input voltage is not present,
interaction with harvester is enabled via HrvEn = 1, | 0: Harvester is disabled through the MPC6 output and the
0 i i - BAT-SYS FET is controlled through HrvBatSys[1:0].
HrvThmDis 6 HrvThmEn[1.IO]'|s different from "00 z?nd the 1: Harvester is not disabled through the MPC6 output and
temperature is in a zone where charging from ideal BAT-to-SYS diode is forced active regardless of
harvester is inhibited. If HrvEn = 1 and CHGIN HrvBatSys[1:0].
input voltage is present, the harvester is
permanently disabled through the MPC6 output.
Harvester warm zone battery regulation voltage
threshold reduction. 00: HrvBatReg[3:0] -150mV
. e : 01: HrvBatReg[3:0] -100mV
HrvWarmBatReg 5:4 Sets the modified harvester battery regulation 10- HrvBatReg[3-0] -50mV.
voltage threshold when the warm temperature zone | 11: HrvBatReg[3:0]
is entered according to thermistor monitoring.
Harvester room zone battery regulation voltage 8? :xgz:sgg{gg} 188?&
HrvRoomBatReg 3:2 threshold reduction. 10: HrvBatReg[30] -50mV
Sets the modified harvester battery regulation 11: HrvBatReg[3:0]

www.analog.com

Analog Devices | 135



MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System
BITFIELD BITS DESCRIPTION DECODE
voltage threshold when the room temperature zone
is entered according to thermistor monitoring.
Harvester cool zone battery regulation voltage
threshold reduction. 00: HrvBatReg[3:0] -150mV
. o . 01: HrvBatReg[3:0] -100mV
HrvCoolBatReg 1:0 Sets the modified harvester battery regulation 10° HrvBatReg[3-0] -50mV.
voltage threshold when the cool temperature zone | 11: HryBatReg[3:0]
is entered according to thermistor monitoring.
IVMONCfg (0x1A)
BIT 7 6 5 4 3 2 1 0
Field - IVMONRatioConfig[1:0] IVMONOffHiZ IVMONCNtI[3:0]
Access Type - Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
00: 1:1
: . . - - 01:2:1
IVMONRatioConfig 6:5 IVMON multiplexer resistive partition selector. 10 3:1
11: 41
IVMONO#fHIZ 4 IVMON multiplexer disabled condition. 0 IVMON !S pl.J||ed low by a 59kQ (typ) resistor.
Valid when MONCntl = "0000". 1: IVMON is Hi-Z.
0000: IVMON multiplexer disabled.
0001: Charger current (buffered version of Viser).
0010: BAT
0011: SYS
0100: BK10OUT
0101: BK2OUT
0110: BK3OUT
) . . 0111: L1OUT
IVMONCHtI 3:0 IVMON multiplexer input channel selector. 1000 L2OUT
1001: SFOUT
1010: BBOUT
1011: Reserved
1100: Reserved
1101: Reserved
1110: Reserved
1111: Reserved
Buck1Ena (0x1B)
BIT 7 6 5 4 3 2 1 0
Field Buck1Seq[2:0] - - - Buck1En[1:0]
Access Type Read Only - - - Write, Read

www.analog.com

Analog Devices | 136




MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

BITFIELD

BITS

DESCRIPTION

DECODE

Buck1Seq

7:5

Buck1 Enable Configuration

000: Disabled

: Reserved

: Enabled at 0% of Boot/POR Process Delay Control

: Enabled at 25% of Boot/POR Process Delay Control
: Enabled at 50% of Boot/POR Process Delay Control
: Reserved

: Reserved

: Controlled by Buck1En [1:0] after 100% of Boot/POR
Process Delay Control

Buck1En

1:0

Buck1 Enable Configuration (effective only when
Buck1Seq = 111)

00: Disabled: BK1OUT not actively discharged unless
Hard-Reset/Shutdown/Off mode

01: Enabled

10: Controlled by MPC__ (See Buck1MPC_ bits)

11: Reserved

Buck1Cfg0 (0x1C)

BIT 7 6 5 4 3 2 1 0
Field Buck1IntegDis | Buck1PGOODERN | Buck1Fast | Buck1PsvDsc | Buck1ActDsc | Buck1LowEMI | Buck1FETScale | Buck1EnLXSns
Access . ) Write, ) . . . .

Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
Type Read
BITFIELD BITS DESCRIPTION DECODE
. . . 0: Integrator enabled
Buck1IntegDis 7 Buck1 integrator feedback disable 1: Integrator disabled—proportional control only
0: PGOOD comparator disabled during voltage transition
after startup
Buck1PGOODEN 6 Buck1 PGOOD comparator control 1: PGOOD comparator enabled during voltage transition
after startup
0: Normal, low quiescent current operation
Buck1Fast 5 Buck1 pretrigger mode setting 1: Increased quiescent mode for fast load transient
response. Quiescent current increased to 30pA.
0: Buck1 passively discharged only in Hard-Reset
Buck1PsvDsc 4 Buck1 passive discharge control 1: Buck1 passively discharged in Hard-Reset or Enable
Low.
0: Buck1 actively discharged only in Hard-Reset
Buck1ActDsc 3 Buck1 active discharge control 1: Buck1 actively discharged in Hard-Reset or Enable
Low
0: Normal operation
Bucki1LowEMI 2 Buck1 low EMI mode 1: Slow rise/fall edges on BK1LX by 3x
Buck1 Force FET Scaling
Reduce the FET size by a factor of two. Used to
. . 0: FET scaling disabled
Buck1FETScale 1 optimize the efficiency 1 FET scaling enabled
when Buck1ISet must be < 100mA (e.g., to mitigate
noise at low frequencies).
Buck1 LX Sense Control 0: Enter freewheeling mode after inductor current zero-
" } : crossing
Buck1EnLXSns 0 Select.s the condition to turn-on frewheeling FET. 1: Enter freewheeling mode on Vix high detection after
Keep it to 0 for Buck1Vset < 1.6V inductor current zero-crossing
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Buck1Cfg1 (0x1D)

BIT 7 6 5 4 3 2 1 0
Field - - Buck1MPC2Fast | Buck1FPWM | Buck1lAdptDis - - -
Access Type - - Write, Read Write, Read Write, Read - - -

BITFIELD BITS DESCRIPTION DECODE

0: Buck1 fast mode control by MPC2 disabled

Buck1MPC2Fast 5 Buck1 FAST mode by MPC2 control 1: Buck1 fast mode control by MPC2 enabled
0: Normal operation

Buck1FPWM 4 Buck1 forced PWM mode control 1+ Forced PWM mode enabled

. . 0: Adaptive peak current mode enabled
Buck1IAdptDis 3 Buck1 adaptive peak current mode control 1+ Peak current fixed at value set in Buck1ISet
Buck1iset (0x1E)

BIT 7 6 5 4 3 2 1 0
Field Buck1ISetLookUpDis - - - Buck11Set[3:0]

Access Type Write, Read - - - Write, Read

BITFIELD BITS DESCRIPTION DECODE

0: Inductor current setting is set according to look-up
Buck1ISetLookUpDis 7 Buck1 Peak Current Set by Lookup Table Disable | table
1: Inductor current setting is set by Buck1ISet
0000: OmA
0001: 25mA
0010: 50mA
0011: 75mA
0100: 100mA
Buck1 Inductor Peak Current Setting. 0101: 125mA
Valid only if Buck1ISetLookUpDis is high. 0110: 150mA
. - 0111: 175mA
Buck11Set 3:0 For the best efficiency, use between 150mA and 1000- 200mA
200mA. Linear scale, 25mA increments, settings 1001: 225mA
below 75mA can be limited by the minimum ton 1010: 250mA
1011: 275mA
1100: 300mA
1101: 325mA
1110: 350mA
1111: 375mA
Buck1VSet (0x1F)

BIT 7 6 5 4 3 1 0
Field - - Buck1VSet[5:0]

Access Type - - Write, Read
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BITFIELD BITS DESCRIPTION
Buck1 Output Voltage Setting
0.55V to 0.55V+(63 x Bk1Step), linear scale, increments of Bk1Step.
e.g., for Bk1Step = 10mV:
Buck1VSet 5:0 000000 = 0.55V
000001 = 0.56V
111111 =1.18V
Buck1Ctr (0x20)
BIT 7 6 5 4 3 2 0
Field Buck1MPC7 | Buck1MPC6 | Buck1MPC5 | Buck1MPC4 | Buck1MPC3 | Buck1MPC2 | Buck1MPC1 Buck1MPCO
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
Buck1 MPC7 Enable Control.
Buck1MPC7 7 Only valid when Buck1Seq = 111 and Buck1En = 0: Buck1 not controlled by MPC7
10. If mutliple MPCs are selected, Buck1 is 1: Buck1 controlled by MPC7
controlled by the logical OR of the MPCs
Buck1 MPC6 Enable Control.
Buck1MPC6 6 Only valid when Buck1Seq = 111 and Buck1En = 0: Buck1 not controlled by MPC6
10. If mutliple MPCs are selected, Buck1 is 1: Buck1 controlled by MPC6
controlled by the logical OR of the MPCs
Buck1 MPC5 Enable Control.
BuckiMPC5 5 Only valid when Buck1Seq = 111 and Buck1En = 0: Buck1 not controlled by MPC5
10. If mutliple MPCs are selected, Buck1 is 1: Buck1 controlled by MPC5
controlled by the logical OR of the MPCs
Buck1 MPC4 Enable Control.
Buck1MPC4 4 Only valid when Buck1Seq = 111 and Buck1En = 0: Buck1 not controlled by MPC4
10. If mutliple MPCs are selected, Buck1 is 1: Buck1 controlled by MPC4
controlled by the logical OR of the MPCs
Buck1 MPC3 Enable Control.
Buck1MPC3 3 Only valid when Buck1Seq = 111 and Buck1En = 0: Buck1 not controlled by MPC3
10. If mutliple MPCs are selected, Buck1 is 1: Buck1 controlled by MPC3
controlled by the logical OR of the MPCs
Buck1 MPC2 Enable Control.
BuckiMPC2 9 Only valid when Buck1Seq = 111 and Buck1En = 0: Buck1 not controlled by MPC2
10. If mutliple MPCs are selected, Buck1 is 1: Buck1 controlled by MPC2
controlled by the logical OR of the MPCs
Buck1MPC1 1 Buck1 MPC1 Enable Control. 0: Buck1 cot controlled by MPC1
Only valid when Buck1Seq = 111 and Buck1En= | 1: Buck1 controlled by MPC1
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BITFIELD

BITS

DESCRIPTION

DECODE

10. If mutliple MPCs are selected, Buck1 is
controlled by the logical OR of the MPCs

Buck1MPCO

Buck1 MPCO Enable Control.

Only valid when Buck1Seq = 111 and Buck1En =
10. If mutliple MPCs are selected, Buck1 is
controlled by the logical OR of the MPCs

0: Buck1 not controlled by MPCO
1: Buck1 controlled by MPCO

Buck1DvsCfq0 (0x21)

BIT

Field

Buck1DVSCfg[4:0]

Access Type

Write, Read

BITFIELD

BITS

DESCRIPTION

DECODE

Buck1DVSCfg

4:0

00000:
00001:
00010:
00011:
00100:
00101:
00110:
00111:
01000:
01001:
01010:
01011:
01100:
01101:
01110:
01111:
10000:
10001:
10010:
10011:
10100:
10101:
10110:
10111:
11000:
11001:
11010:
11011:
11100:
11101:

DVS Modes Disabled

MPCO/MPC1
MPCO/MPC2
MPCO/MPC3
MPCO/MPC4
MPCO/MPC5
MPCO/MPC6
MPCO/MPC7
MPC1/MPC2
MPC1/MPC3
MPC1/MPC4
MPC1/MPC5
MPC1/MPC6
MPC1/MPC7
MPC2/MPC3
MPC2/MPC4
MPC2/MPC5
MPC2/MPC6
MPC2/MPC7
MPC3/MPC4
MPC3/MPC5
MPC3/MPC6
MPC3/MPC7
MPC4/MPC5
MPC4/MPC6
MPC4/MPC7
MPC5/MPC6
MPC5/MPC7
MPC6/MPC7
SPI Mode

>11101: RESERVED

Buck1DvsCfg1 (0x22)

BIT

Field

Buck1DVSVIt0[5:0]

Access Type

Write, Read
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BITFIELD BITS DESCRIPTION
Buck1 alternate output voltage setting 0 (Controlling MPCs = 00)
0.55V to 0.55V+(63 x Bk1Step), linear scale, increments of Bk1Step.
e.g., for Bk1Step = 10mV:
Buck1DVSVIt0 5:0 000000 = 0.55V
000001 = 0.56V
111111 = 1.18V
Buck1DvsCfq2 (0x23)
BIT 6 5 4 3 2 1 0
Field - Buck1DVSVIt1[5:0]
Access Type - Write, Read
BITFIELD BITS DESCRIPTION
Buck1 alternate output voltage setting 1 (Controlling MPCs = 01)
0.55V to 0.55V+(63 x Bk1Step), linear scale, increments of Bk1Step.
e.g., for Bk1Step = 10mV:
Buck1DVSVIt1 5:0 000000 = 0.55V
000001 = 0.56V
111111 =1.18V
Buck1DvsCfq3 (0x24)
BIT 6 5 4 3 2 1 0
Field - Buck1DVSVIt2[5:0]
Access Type - Write, Read
BITFIELD BITS DESCRIPTION
Buck1 alternate output voltage setting 2 (Controlling MPCs = 10)
0.55V to 0.55V+(63 x Bk1Step), linear scale, increments of Bk1Step.
e.g., for Bk1Step = 10mV:
Buck1DVSVIt2 5:0 000000 = 0.55V

000001 = 0.56V

111111 = 1.18V
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Buck1DvsCfq4 (0x25)
BIT 7 6 5 4 3 2 1 0
Field - - Buck1DVSVIt3[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION
Buck1 alternate output voltage setting 3 (Controlling MPCs = 11)
0.55V to 0.55V+(63 x Bk1Step), linear scale, increments of Bk1Step.
e.g., for Bk1Step = 10mV:
Buck1DVSVIt3 5:0 000000 = 0.55V
000001 = 0.56V
111111 =1.15V
Buck1DvsSpi (0x26)
BIT 7 6 5 4 3 2 1 0
Field - - Buck1SPIVIt[5:0]
Access Type - - Read Only
BITFIELD BITS DESCRIPTION
Buck1 SPI DVS Readback
0.55V to 0.55V+(63 x Bk1Step), linear scale, increments of Bk1Step.
e.g., for Bk1Step = 10mV:
Buck1SPIVIt 5:0 000000 = 0.55V
000001 = 0.56V
111111 =1.18V
Buck2Ena (0x27)
BIT 7 6 5 4 3 2 1 0
Field Buck2Seq[2:0] - - - Buck2En[1:0]
Access Type Read Only - - - Write, Read
BITFIELD BITS DESCRIPTION DECODE
000: Disabled
) . . 001: Reserved
Buck2Seq 75 Buck2 Enable Configuration 010: Enabled at 0% of Boot/POR Process Delay Control
011: Enabled at 25% of Boot/POR Process Delay Control
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BITFIELD

BITS

DESCRIPTION

DECODE

100: Enabled at 50% of Boot/POR Process Delay Control
101: Reserved

110: Reserved

111: Controlled by Buck2En [1:0] after 100% of Boot/POR
Process Delay Control

Buck2En

1:0

Buck2 Enable Configuration (effective only when
Buck2Seq = 111)

00: Disabled: BK20UT not actively discharged unless
Hard-Reset/Shutdown/Off mode

01: Enabled

10: Controlled by MPC_ (See Buck2MPC__ bits)

11: Reserved

Buck2Cfg (0x28)

BIT 7 6 5 4 2 1 0
Field Buck2EnbINTGR | Buck2PGOODena | Buck2Fast | Buck2PsvDsc | Buck2ActDsc | Buck2LowEMI | Buck2FETScale | Buck2EnLxSns
Access ) . Write, . . . . .

Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
Type Read
BITFIELD BITS DESCRIPTION DECODE
. . 0: Integrator enabled
Buck2EnbINTGR 7 Buck2 integrator feedback disable 1: Integrator disabled—proportional control only
0: PGOOD comparator disabled during voltage transition
after startup
Buck2PGOODena 6 Buck2 PGOOD comparator control 1: PGOOD comparator enabled during voltage transition
after startup
0: Normal, low quiescent current operation
Buck2Fast 5 Buck2 pretrigger mode setting 1: Increased quiescent mode for fast load transient
response. Quiescent current increased to 30pA.
0: Buck?2 passively discharged only in Hard-Reset
Buck2PsvDsc 4 Buck2 passive discharge control 1: Buck?2 passively discharged in Hard-Reset or Enable
Low.
0: Buck2 actively discharged only in Hard-Reset
Buck2ActDsc 3 Buck2 active discharge control 1: Buck2 actively discharged in Hard-Reset or Enable
Low
0: Normal operation
Buck2LowEMI 2 Buck2 low EMI mode 1: Slow rise/fall edges on BK2LX by 3x
Buck2 FET Scaling Control.
Reduce the FET size by a factor of two. Used to : i i
Buck2FETScale 1 e i Yy 0: FET scal!ng disabled
optimize the efficiency when Buck1ISet must be < | 1: FET scaling enabled
100mA (e.g., to mitigate noise at low frequencies).
Buck2 LX Sense Control 0: Enter freewheeling mode after inductor current zero-
i . ; crossing
Buck2EnLxSns 0 Select.s the condition to turn-on frewheeling FET. 1: Enter freewheeling mode on Vix high detection after
Keep it to O for Buck2Vset < 1.6V inductor current zero-crossing
Buck2Cfg1 (0x29)
BIT 7 6 5 4 3 2 1 0
Field - - Buck2MPCFast | Buck2FPWM | Buck2lAdptDis - - -
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Access Type - - Write, Read Write, Read Write, Read - - -
BITFIELD BITS DESCRIPTION DECODE

0: Buck2 FAST mode control by MPC3 disabled
Buck2MPCFast 5 Buck2 FAST mode by MPC3 control 1: Buck2 FAST mode control by MPC3 enabled

0: Normal operation
Buck2FPWM 4 Buck2 forced PWM mode control 1+ Forced PWM mode enabled

. . 0: Adaptive peak current mode enabled

Buck2lAdptDis 3 Buck2 adaptive peak current mode control 1+ Peak current fixed at value set in Buck2lSet

Buck2iset (0x2A)

BIT 7 6 5 4 3 2 1 0
Field Buck2ISetLookUpDis - - - Buck2ISet[3:0]
Access Type Write, Read - - - Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: Inductor current setting is set according to lookup
Buck2ISetLookUpDis 7 Buck2 peak current set by lookup table disabled | table
1: Inductor current setting is set by Buck2ISet
0000: OmA
0001: 25mA
0010: 50mA
0011: 75mA
0100: 100mA
Buck2 Inductor Peak Current Setting. 0101: 125mA
Valid only if Buck2ISetLookUpDis is high. 0110: 150mA
. » 0111: 175mA
Buck2ISet 3:0 For the best efficiency, use between 150mA and 1000- 200mA
200mA. Linear scale, 25mA increments, settings 1001: 225mA
below 75mA can be limited by the minimum ton 1010: 250mA
1011: 275mA
1100: 300mA
1101: 325mA
1110: 350mA
1111: 375mA
Buck2VSet (0x2B)
BIT 7 6 5 4 3 2 1 0
Field - - Buck2VSet[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION
Buck2 Output Voltage Setting
Buck2VSet 5:0 0.55V to 0.55V+(63 x Bk2Step), linear scale, increments of Bk2Step.
e.g., for Bk2Step = 25mV:
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BITFIELD BITS DESCRIPTION
000000 = 0.55V
000001 = 0.575V
111111 = 2.125V
Buck2Ctr (0x2C)
BIT 7 6 5 4 3 2 0

Field Buck2MPC7 | Buck2MPC6 | Buck2MPC5 | Buck2MPC4 | Buck2MPC3 | Buck2MPC2 | Buck2MPC1 Buck2MPCO

Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
Buck2 MPC7 Enable Control.

Buck2MPC7 7 Only valid when Buck2Seq = 111 and Buck2En = 0: Buck2 not controlled by MPC7
10. If multiple MPCs are selected, Buck2 is 1: Buck2 Controlled by MPC7
controlled by the logical OR of the MPCs
Buck2 MPC6 Enable Control.

Buck2MPC6 6 Only valid.when Buck2Seq = 111 and Buclzk2En = 0: Buck2 not controlled by MPC6
10. If multiple MPCs are selected, Buck2 is 1: Buck2 controlled by MPC6
controlled by the logical OR of the MPCs
Buck2 MPCS5 Enable Control.

Buck2MPC5 5 Only valid.when Buck2Seq = 111 and Buc.:kZEn = 0: Buck2 not controlled by MPC5
10. If multiple MPCs are selected, Buck?2 is 1: Buck2 controlled by MPC5
controlled by the logical OR of the MPCs
Buck2 MPC4 Enable Control.

Buck2MPC4 4 Only valid'when Buck2Seq = 111 and Bucfk2En = 0: Buck2 not controlled by MPC4
10. If multiple MPCs are selected, Buck2 is 1: Buck2 controlled by MPC4
controlled by the logical OR of the MPCs
Buck2 MPC3 Enable Control.

Buck2MPC3 3 Only valid'when Buck2Seq = 111 and Bucfk2En = 0 Buck2 not controlled by MPC3
10. If multiple MPCs are selected, Buck2 is 1: Buck2 controlled by MPC3
controlled by the logical OR of the MPCs
Buck2 MPC2 Enable Control.

Buck2MPC2 9 Only valid.when Buck2Seq = 111 and Buc.:kZEn = 0: Buck2 not controlled by MPC2
10. If multiple MPCs are selected, Buck2 is 1: Buck2 controlled by MPC2
controlled by the logical OR of the MPCs
Buck2 MPC1 Enable Control.

Buck2MPCA 1 Only valid.when Buck2Seq = 111 and Buc.:k2En = 0: Buck2 not controlled by MPC1
10. If multiple MPCs are selected, Buck?2 is 1: Buck2 controlled by MPC1
controlled by the logical OR of the MPCs
Buck2 MPCO Enable Control. 0: Buck?2 not controlled by MPCO

Buck2MPCO 0
Only valid when Buck2Seq = 111 and Buck2En = | 1: Buck2 controlled by MPCO
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BITFIELD BITS DESCRIPTION DECODE

10. If multiple MPCs are selected, Buck2 is
controlled by the logical OR of the MPCs

Buck2DvsCfq0 (0x2D)

BIT 7 6 5 4 3 2 1 0

Field - - - Buck2DvsCfg[4:0]

Access Type - - - Write, Read

BITFIELD BITS DESCRIPTION DECODE

00000: DVS Modes Disabled
00001: MPCO/MPC1
00010: MPCO/MPC2
00011: MPCO/MPC3
00100: MPCO/MPC4
00101: MPCO/MPC5
00110: MPCO/MPC6
00111: MPCO/MPC7
01000: MPC1/MPC2
01001: MPC1/MPC3
01010: MPC1/MPC4
01011: MPC1/MPC5
01100: MPC1/MPC6
01101: MPC1/MPC7
01110: MPC2/MPC3
Buck2DvsCfg 4:0 01111: MPC2/MPC4
10000: MPC2/MPC5
10001: MPC2/MPC6
10010: MPC2/MPC7
10011: MPC3/MPC4
10100: MPC3/MPC5
10101: MPC3/MPC6
10110: MPC3/MPC7
10111: MPC4/MPC5
11000: MPC4/MPC6
11001: MPC4/MPC7
11010: MPC5/MPC6
11011: MPC5/MPC7
11100: MPC6/MPC7
11101: SPI Mode
>11101: RESERVED

Buck2DvsCfg1 (0x2E)

BIT 7 6 5 4 3 2 1 0

Field - - Buck2DvsVIt0[5:0]

Access Type - - Write, Read
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BITFIELD BITS DESCRIPTION

Buck2 alternate output voltage setting 0 (Controlling MPCs = 00)
0.55V to 0.55V+(63 x Bk2Step), linear scale, increments of Bk2Step.
e.g., for Bk2Step = 25mV:

Buck2DvsVIt0 5:0 000000 = 0.55V
000001 = 0.575V
111111 = 2.125V

Buck2DvsCfqg2 (0x2F)
BIT 7 6 5 4 3 2 1 0
Field - - Buck2DvsVIt1[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION

Buck? alternate output voltage setting 1 (Controlling MPCs = 01)
0.55V to 0.55V+(63 x Bk2Step), linear scale, increments of Bk2Step.
e.g., for Bk2Step = 25mV:

Buck2DvsVIt1 5:0 000000 = 0.55V
000001 = 0.575V
111111 = 2.125V

Buck2DvsCfg3 (0x30)
BIT 7 6 5 4 3 2 1 0
Field - - Buck2DvsVIt2[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION

Buck? alternate output voltage setting 2 (Controlling MPCs = 10)
0.55V to 0.55V+(63 x Bk2Step), linear scale, increments of Bk2Step.
e.g., for Bk2Step = 25mV:

Buck2DvsVIt2 5:0 000000 = 0.55V

000001 = 0.575V

111111 = 2.125V
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Buck2DvsCfq4 (0x31)
BIT 7 6 5 4 3 2 1 0
Field - - Buck2DvsVIt3[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION
Buck2 alternate output voltage setting 3 (Controlling MPCs = 11)
0.55V to 0.55V+(63 x Bk2Step), linear scale, increments of Bk2Step.
e.g., for Bk2Step = 25mV:
Buck2DvsVIt3 5:0 000000 = 0.55V
000001 = 0.575V
111111 = 2.125V
Buck2DvsSpi (0x32)
BIT 7 6 5 4 3 2 1 0
Field - - Buck2SPIVIt[5:0]
Access Type - - Read Only
BITFIELD BITS DESCRIPTION
Buck2 SPI DVS Readback.
0.55V to 0.55V+(63 x Bk2Step), linear scale, increments of Bk2Step.
e.g., for Bk2Step = 25mV:
Buck2SPIVIt 5:0 000000 = 0.55V
000001 = 0.575V
111111 = 2.125V
Buck3Ena (0x34)
BIT 7 6 5 4 3 2 1 0
Field Buck3Seq[2:0] - - - Buck3En[1:0]
Access Type Read Only - - - Write, Read
BITFIELD BITS DESCRIPTION DECODE
000: Disabled
) . . 001: Reserved
Buck3Seq 75 Buck3 enable configuration 010: Enabled at 0% of Boot/POR process delay control
011: Enabled at 25% of Boot/POR process delay control
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BITFIELD BITS DESCRIPTION DECODE
100: Enabled at 50% of Boot/POR process delay control
101: Reserved
110: Reserved
111: Controlled by Buck3En [1:0] after 100% of Boot/POR
process delay control
00: Disabled: BK1OUT not actively discharged unless
Buck3 enable configuration (effective only when Hard-Reset/Shutdown/Off mode
Buck3En 1:.0 _ 01: Enabled
Buck3Seq = 111) 10: Controlled by MPC_ (See Buck3MPC_ bits)
11: Reserved
Buck3Cfg (0x35)
BIT 7 6 5 4 2 1 0
Field Buck3EnbINTGR | Buck3PGOODena | Buck3Fast | Buck3PsvDsc | Buck3ActDsc | Buck3LowEMI | Buck3FETScale | Buck3EnLxSns
Access ) . Write, . . . . .
Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
Type Read
BITFIELD BITS DESCRIPTION DECODE
. . 0: Integrator enabled
Buck3EnbINTGR 7 Buck3 integrator feedback disable 1: Integrator disabled—proportional control only
0: PGOOD comparator disabled during voltage transition
after startup
Buck3PGOODena 6 Buck3 PGOOD Comparator Control 1: PGOOD comparator enabled during voltage transition
after startup
0: Normal, low quiescent current operation
Buck3Fast 5 Buck3 pretrigger mode setting 1: Increased quiescent mode for fast load transient
response. Quiescent current increased to 30pA.
0: Buck3 passively discharged only in Hard-Reset
Buck3PsvDsc 4 Buck3 Passive Discharge Control 1: Buck3 passively discharged in Hard-Reset or Enable
Low.
0: Buck3 actively discharged only in Hard-Reset
Buck3ActDsc 3 Buck3 Active Discharge Control 1: Buck3 actively discharged in Hard-Reset or Enable
Low
0: Normal operation
Buck3LowEMI 2 Buck3 Low EMI Mode 1: Slow rise/fall edges on BK3LX by 3x
Buck3 Force FET Scaling
Buck3FETScale 1 Rec.iu?:e the FET .size by a factor of two. Used to 0 FET scal!ng disabled
optimize the efficiency when Buck1ISet must be < | 1: FET scaling enabled
100mA (e.g., to mitigate noise at low frequencies).
Buck3 LX Sense Control 0: Enter freewheeling mode after inductor current zero-
i . ; crossing
Buck3EnLxSns 0 Select.s the condition to turn-on frewheeling FET. 1: Enter freewheeling mode on Vix high detection after
Keep it to O for Buck3Vset < 1.6V inductor current zero-crossing

Buck3Cfg1 (0x36)

BIT

Field

Buck3DisLDO | Buck3MPCFast | Buck3FPWM

Buck3IAdptDis - - -
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Access Type - Write, Read Write, Read Write, Read Write, Read - - -

BITFIELD BITS DESCRIPTION DECODE

. 0: Enable low dropout mode with LDO at low buck ratios
Buck3DisLDO 6 LDO mode control 1: Disable LDO mode at low buck ratios

0: Buck3 FAST mode control by MPC4 disabled
Buck3MPCFast 5 Buck3 FAST mode by MPC4 control 1: Buck3 FAST mode control by MPC4 enabled

0: Normal operation
Buck3FPWM 4 Buck3 forced PWM mode control 1+ Forced PWM mode enabled

0: Adaptive peak current mode enabled
1: Peak current fixed at value set in Buck3ISet

Buck3IAdptDis 3 Buck3 adaptive peak current mode control

Buck3lset (0x37)

BIT 7 6 5 4 3 2 1 0
Field Buck3ISetLookUpDis - - - Buck3ISet[3:0]
Access Type Write, Read - - - Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: Inductor current setting is set according to lookup
Buck3ISetLookUpDis 7 Buck3 peak current set by lookup table disabled table
1: Inductor current setting is set by Buck3ISet
0000: OmA
0001: 25mA
0010: 50mA
0011: 75mA
0100: 100mA
Buck3 Inductor Peak Current Setting. 0101: 125mA
Valid only if Buck3ISetLookUpDis is high. 0110: 150mA
. - 0111: 175mA
Buck3ISet 3:0 For the best efficiency, use between 150mA and 1000- 200mA

200mA. Linear scale, 25mA increments, settings 1001: 225mA
below 75mA can be limited by the minimum ton 1010: 250mA
1011: 275mA
1100: 300mA
1101: 325mA
1110: 350mA
1111: 375mA

Buck3VSet (0x38)

BIT 7 6 5 4 3 2 1 0

Field - - Buck3VSet[5:0]

Access Type - - Write, Read
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BITFIELD BITS DESCRIPTION
Buck3 Output Voltage Setting.
0.55V to 0.55V+(63 x Bk3Step), linear scale, increments of Bk3Step.
e.g., for Bk3Step = 50mV:
Buck3VSet 5:0 000000 = 0.55V
000001 = 0.6V
111111 =3.7V
Buck3Ctr (0x39)
BIT 7 6 5 4 3 2 0
Field Buck3MPC7 | Buck3MPC6 | Buck3MPC5 | Buck3MPC4 | Buck3MPC3 | Buck3MPC2 | Buck3MPC1 Buck3MPCO
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
Buck3 MPC7 Enable Control.
BUCk3MPC7 7 Only valid when Buck3Seq = 111 and Buck3En = 0: Buck3 not controlled by MPC7
10. If mutliple MPCs are selected, Buck3 is 1: Buck3 controlled by MPC7
controlled by the logical OR of the MPCs
Buck3 MPC6 Enable Control.
Buck3MPC6 6 Only valid.when Buck3Seq = 111 and Buc.:kSEn = 0 Buck3 not controlled by MPC6
10. If mutliple MPCs are selected, Buck3 is 1: Buck3 controlled by MPC6
controlled by the logical OR of the MPCs
Buck3 MPCS5 Enable Control.
BUCK3MPC5 5 Only valid'when Buck3Seq = 111 and Buclzk3En = 0: Buck3 not controlled by MPC5
10. If mutliple MPCs are selected, Buck3 is 1: Buck3 controlled by MPC5
controlled by the logical OR of the MPCs
Buck3 MPC4 Enable Control.
Buck3MPC4 4 Only valid'when Buck3Seq = 111 and Bu(.:k3En = 0 Buck3 not controlled by MPC4
10. If mutliple MPCs are selected, Buck3 is 1: Buck3 controlled by MPC4
controlled by the logical OR of the MPCs
Buck3 MPC3 Enable Control.
BUCk3MPC3 3 Only valid.when Buck3Seq = 111 and Buc.:kSEn = 0 Buck3 not controlled by MPC3
10. If mutliple MPCs are selected, Buck3 is 1: Buck3 controlled by MPC3
controlled by the logical OR of the MPCs
Buck3 MPC2 Enable Control.
BUCK3MPC2 9 Only valid.when Buck3Seq = 111 and Buc.:k3En = 0 Buck3 not controlled by MPC2
10. If mutliple MPCs are selected, Buck3 is 1: Buck3 controlled by MPC2
controlled by the logical OR of the MPCs
Buck3MPC1 1 Buck3 MPC1 Enable Control. 0 Buck3 not controlled by MPC1
Only valid when Buck3Seq = 111 and Buck3En = | 1: Buck3 controlled by MPC1

www.analog.com

Analog Devices | 151




MAX20366

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

BITFIELD

BITS

DESCRIPTION

DECODE

10. If mutliple MPCs are selected, Buck3 is
controlled by the logical OR of the MPCs

Buck3MPCO

Buck3 MPCO Enable Control.

Only valid when Buck3Seq = 111 and Buck3En =
10. If mutliple MPCs are selected, Buck3 is
controlled by the logical OR of the MPCs

0: Buck3 not controlled by MPCO
1: Buck3 controlled by MPCO

Buck3DvsCfg0 (0x3A)

BIT

Field

Buck3DvsCfg[4:0]

Access Type

Write, Read

BITFIELD

BITS

DESCRIPTION

DECODE

Buck3DvsCfg

4:0

00000:
00001:
00010:
00011:
00100:
00101:
00110:
00111:
01000:
01001:
01010:
01011:
01100:
01101:
01110:
01111:
10000:
10001:
10010:
10011:
10100:
10101:
10110:
10111:
11000:
11001:
11010:
11011:
11100:
11101:

DVS modes disabled

MPCO/MPC1
MPCO/MPC2
MPCO/MPC3
MPCO/MPC4
MPCO/MPC5
MPCO/MPC6
MPCO/MPC7
MPC1/MPC2
MPC1/MPC3
MPC1/MPC4
MPC1/MPC5
MPC1/MPC6
MPC1/MPC7
MPC2/MPC3
MPC2/MPC4
MPC2/MPC5
MPC2/MPC6
MPC2/MPC7
MPC3/MPC4
MPC3/MPC5
MPC3/MPC6
MPC3/MPC7
MPC4/MPC5
MPC4/MPC6
MPC4/MPC7
MPC5/MPC6
MPC5/MPC7
MPC6/MPC7
SPI Mode

>11101: RESERVED

Buck3DvsCfg1 (0x3B)

BIT

Field

Buck3DvsVIt0[5:0]

Access Type

Write, Read
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BITFIELD BITS DESCRIPTION

Buck3 alternate output voltage setting 0 (Controlling MPCs = 00)
0.55V to 0.55V+(63 x Bk3Step), linear scale, increments of Bk3Step.
e.g., for Bk3Step = 50mV:

Buck3DvsVIt0 5:0 000000 = 0.55V
000001 = 0.6V
111111 = 3.7V

Buck3DvsCfqg2 (0x3C)
BIT 7 6 5 4 3 2 1 0
Field - - Buck3DvsVIt1[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION

Buck3 alternate output voltage setting 1 (Controlling MPCs = 01)
0.55V to 0.55V+(63 x Bk3Step), linear scale, increments of Bk3Step.
e.g., for Bk3Step = 50mV:

Buck3DvsVIt1 5:0 000000 = 0.55V
000001 = 0.6V
111111 =3.7V

Buck3DvsCfqg3 (0x3D)
BIT 7 6 5 4 3 2 1 0
Field - - Buck3DvsVIt2[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION

Buck3 alternate output voltage setting 2 (Controlling MPCs = 10)
0.55V to 0.55V+(63 x Bk3Step), linear scale, increments of Bk3Step.
e.g., for Bk3Step = 50mV:

Buck3DvsVIt2 5:0 000000 = 0.55V

000001 = 0.6V

111111 =3.7V
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Buck3DvsCfq4 (0x3E)
BIT 7 6 5 4 3 2 1 0
Field - - Buck3DvsVIt3[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION
Buck3 alternate output voltage setting 3 (Controlling MPCs = 11)
0.55V to 0.55V+(63 x Bk3Step), linear scale, increments of Bk3Step.
e.g., for Bk3Step = 50mV:
Buck3DvsVIt3 5:0 000000 = 0.55V
000001 = 0.6V
111111 =3.7V
Buck3DvsSpi (0x3F)
BIT 7 6 5 4 3 2 1 0
Field - - Buck3SPIVIt[5:0]
Access Type - - Read Only
BITFIELD BITS DESCRIPTION
Buck3 SPI DVS Readback.
0.55V to 0.55V+(63 x Bk3Step), linear scale, increments of Bk3Step.
e.g., for Bk3Step = 50mV:
Buck3SPIVIt 5:0 000000 = 0.55V
000001 = 0.6V
111111 = 3.7V
BBstEna (0x40)
BIT 7 6 5 4 3 2 1 0
Field BBstSeq[2:0] - - - BBstEN[1:0]
Access Type Read Only - - - Write, Read
BITFIELD BITS DESCRIPTION DECODE
000: Disabled
) . . 001: Reserved
BBstSeq 75 Buck-Boost enable configuration 010: Enabled at 0% of Boot/POR process delay control
011: Enabled at 25% of Boot/POR process delay control
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BITFIELD BITS DESCRIPTION DECODE

100: Enabled at 50% of Boot/POR process delay control
101: Reserved

110: Reserved

111: Controlled by BBstEn[1:0] after 100% of Boot/POR
process delay control

00: Disabled: BBOUT not actively discharged unless

Buck-Boost enable configuration (effective only Hard-Reset/Shutdown/Off mode
BBstEn 1:0 _ 01: Enabled
when BBstSeq = 111) 10: Controlled by MPC_ (See BBStMPC_ bits)

11: Reserved

BBstCfq (0x41)

BIT 7 6 5 4 3 2 1 0
Field BBstlSetLookUpDis - - BBstLowEMI | BBstActDsc | BBstRampEn BBstMode BBstPsvDisc
Access Type Write, Read - - Write, Read | Write, Read | Write, Read | Write, Read | Write, Read

BITFIELD BITS DESCRIPTION DECODE
0: Inductor current setting is set according to look-up
. Buck-Boost peak current set by lookup table table

BBstlSetLookUpDis 7 disable 1: Inductor current setting is set by BBstlPSet2 and
BBstIPSet1
0: Normal operation

BBstLowEMI 4 Buck-Boost low EMI mode 1: Slow rise/fall edges on HVLX/LVLX by 3x
0: Buck-Boost actively discharged only in Hard-Reset

BBstActDsc 3 Buck-Boost active discharge control 1: Buck-Boost actively discharged in Hard-Reset or
Enable Low
0: Voltage setting transition is performed without

! intermediate steps

BBstRampEn 2 Buck-Boost ramp enable 1: Voltage setting transition to a higher value is

performed with incremental steps every 20us
. 0: Buck-Boost

BBstMode 1 Buck-Boost operating mode 1 Buck Only
0: Buck-Boost passively discharged only in Hard-Reset

BBstPsvDisc 0 Buck-Boost passive discharge control 1: Buck-Boost passively discharged in Hard-Reset or
Enable Low.

BBstVSet (0x42)
BIT 7 6 5 4 3 2 1 0
Field - - BBstVSet[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION
Buck-Boost Output Voltage Setting.
BBstVSet 5:0 2.5V to 5.5V, Linear Scale, 50mV increments, codes below 000010 can interfere with
VBBout_uviLo and are not guaranteed
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BITFIELD BITS DESCRIPTION
000000 = 2.5V
000001 = 2.55V
111100 = 5.5V
>111100 = N/A
BBstlISet (0x43)

BIT 7 6 5 4 3 2 1 0
Field BBstIPSet2[3:0] BBstIPSet1[3:0]
Access Type Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
0000: BBstIPSet1 + OmA
0001: BBstIPSet1 + 25mA
Buck-Boost nominal maximum peak current setting. | 0010: BBstIPSet1 + 50mA
Valid only if BBstISetLookUpb is high. 0011: BBstIPSet1 + 75mA
See Buck-Boost Regulator section for a description | 0100: BBstIPSet1 + 100mA
of the peak current settings. OmA to 375mA, linear 0101: BBstIPSet1 + 125mA
scale, 25mA increments, settings below 75mA 0110: BBstIPSet1 + 150mA
) can be limited by the minimum ton. 0111: BBstIPSet1 + 175mA
BBstIPSet2 74 Recommended settings: 1000: BBstIPSet1 + 200mA
Vesourt < 2.65V: 250mA 1001: BBstIPSet1 + 225mA
2.7V < Vsgour < 3.05V: 225mA 1010: BBstIPSet1 + 250mA
3.1V < Vsgour < 3.6V: 200mA 1011: BBstIPSet1 + 275mA
3.65V < Vegour < 4.35V: 1756mA 1100: BBstIPSet1 + 300mA
Vesout > 4.4V: 150mA 1101: BBstIPSet1 + 325mA
1110: BBstIPSet1 + 350mA
1111: BBstIPSet1 + 375mA
Buck-Boost nominal peak current setting.
Valid only if BBstISetLookUpb is high.
Nominal peak current when charging inductor
between Vin and GND. 0000: OmA
. - 0001: 25mA
See Buck-Boost Regulator section for a description 0010 50mA
of the peak current settings. OmA to 375mA, linear 0011: 75mA
scale, 25mA increments, settings below 75mA may | 0100: 100mA
- - 0101: 125mA
t;e limited b)c: tr;e mt:umum ton 0110: 150mA
ecommended settings: 0111: 175mA
BBstIPSet1 3:0
s © VeBout < 2.65V: 50mA 1000: 200mA
. 1001: 225mA
2.7V < Vspour < 3.05V: 75mA 1010- 250mA
3.1V < Vsgour < 3.4V: 100mA 1011: 275mA
3.45V < Vggour < 3.8V: 1256mA 1100: 300mA
. 1101: 3256mA
3.85V < Vegout < 4.15V: 150mA 1110: 350mA
4.2V < Vegour < 4.55V: 175mA 1111: 375mA
4.6V < Vegour < 4.9V: 200mA
4.95V < Vagour < 5.3V: 225mA
Vagout > 5.35V: 250mA
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BBstCfqg1 (0x44)

BIT 7 6 5 4 3 2 1 0
Field - BBstlAdptDis BBstFast BBstZCCmpDis | BBstFETScale | BBstMPC1FastCntl BBFHighSh[1:0]
Access Type - Write, Read | Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE

0: Enabled

BBstlAdptDis 6 Adaptive peak/valley current adjustment enable 1: Disabled, peak current fixed and is set by
BBstIPSet1,2. Valley current is fixed to OmA
0: Normal, low quiescent current operation

BBstFast 5 Buck-Boost pretrigger mode setting 1: Increased quiescent mode for fast load transient
response. Quiescent current increased to 30pA.

. . . 0: Enable
BBstZCCmpDis 4 Buck-Boost zero-crossing comparator disable 1- Disable

Buck-Boost Force FET Scaling.
BBstFETScale 3 Reduce the FET size by factor 2 to optimize the
efficiency at light loads

0: FET scaling disabled
1: FET scaling enabled

Buck-Boost FAST Mode Enable by MPCH. 0: FAST status controlled by BBstFast Register
Improves interoperability with MAX86170/171. Tie | 1: FAST mode controlled by MPC1.

BBstMPC1FastCntl 2 .
° astvn MPC1 to INT2 on MAX86170/171 if this mode is MPC1 = 0: FAST disabled
used MPC1 = 1: FAST enabled, 1Q increased by 30pA
Buck-Boost fuicn Thresholds.
Selects the switching frequency threshold fuigh. If 00: 25kHz/6.125KkHz
fsw > fuien all the blocks are kept ON (lq is higher). : '
BBFHighSh 1:0 sw > THiGH p (lais higher). | 01: 35kHz/8.25kHz

A small glitch on Vegout can be present at the frign | 10: 50kHz/12.5kHz

crossoverover. 11: 100kHz/25kHz

BBstCtr0 (0x45)

BIT 7 6 5 4 3 2 1 0

Field BBstMPC7 BBstMPC6 BBstMPC5 BBstMPC4 BBstMPC3 BBstMPC2 BBstMPC1 BBstMPCO

Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE

Buck-Boost MPC7 Enable Control.
BBstMPC7 7 Only valid when BBstSeq = 111 and BBstEn = 10. If | 0: Buck-Boost not controlled by MPC7
multiple MPCs are selected, the Buck-Boost is 1: Buck-Boost controlled by MPC7

controlled by the logical OR of the MPCs

Buck-Boost MPC6 Enable Control.
Only valid when BBstSeq = 111 and BBstEn = 10. If | 0: Buck-Boost not controlled by MPC6
multiple MPCs are selected, the Buck-Boost is 1: Buck-Boost controlled by MPC6

controlled by the logical OR of the MPCs

BBstMPC6 6
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BITFIELD BITS DESCRIPTION DECODE
Buck-Boost MPC5 Enable Control.

BBstMPC5 5 Only valid when BBstSeq = 111 and BBstEn = 10. If | 0: Buck-Boost not controlled by MPC5
multiple MPCs are selected, the Buck-Boost is 1: Buck-Boost controlled by MPC5
controlled by the logical OR of the MPCs
Buck-Boost MPC4 Enable Control.

Only valid when BBstSeq = 111 and BBstEn = 10. If | 0: Buck-Boost not controlled by MPC4

BBstMPC4 4 . .
multiple MPCs are selected, the Buck-Boost is 1: Buck-Boost controlled by MPC4
controlled by the logical OR of the MPCs
Buck-Boost MPC3 Enable Control.

Only valid when BBstSeq = 111 and BBstEn = 10. If | 0: Buck-Boost not controlled by MPC3

BBstMPC3 3 ) . .
multiple MPCs are selected, the Buck-Boost is 1: Buck-Boost controlled by MPC3
controlled by the logical OR of the MPCs
Buck-Boost MPC2 Enable Control.

BBStMPC2 2 Only valid when BBstSeq = 111 and BBstEn = 10. If | 0: Buck-Boost not controlled by MPC2
multiple MPCs are selected, the Buck-Boost is 1: Buck-Boost controlled by MPC2
controlled by the logical OR of the MPCs
Buck-Boost MPC1 Enable Control.

Only valid when BBstSeq = 111 and BBstEn = 10. If | 0: Buck-Boost not controlled by MPC1

BBstMPC1 1 . .
multiple MPCs are selected, the Buck-Boost is 1: Buck-Boost controlled by MPC1
controlled by the logical OR of the MPCs
Buck-Boost MPCO Enable Control.

Only valid when BBstSeq = 111 and BBstEn = 10. If | 0: Buck-Boost not controlled by MPCO

BBstMPCO 0 ) . .
multiple MPCs are selected, the Buck-Boost is 1: Buck-Boost controlled by MPCO
controlled by the logical OR of the MPCs

BBstCtr1 (0x46)
BIT 7 6 5 4 3 2 1 0

Field - - - BBstDvsCfg[4:0]

Access Type - - - Write, Read

BITFIELD BITS DESCRIPTION DECODE
00000: DVS modes disabled
00001: MPCO/MPC1
00010: MPCO/MPC2
00011: MPCO/MPC3
00100: MPCO/MPC4
00101: MPCO/MPC5
00110: MPCO/MPC6
00111: MPCO/MPC7
BBstDvsCfg 4:0 Buck-Boost DVS configuration 01000: MPC1/MPC2
01001: MPC1/MPC3
01010: MPC1/MPC4
01011: MPC1/MPC5
01100: MPC1/MPC6
01101: MPC1/MPC7
01110: MPC2/MPC3
01111: MPC2/MPC4
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BITFIELD BITS DESCRIPTION DECODE

10000: MPC2/MPC5
10001: MPC2/MPC6
10010: MPC2/MPC7
10011: MPC3/MPC4
10100: MPC3/MPC5
10101: MPC3/MPC6
10110: MPC3/MPC7
10111: MPC4/MPC5
11000: MPC4/MPC6
11001: MPC4/MPC7
11010: MPC5/MPC6
11011: MPC5/MPC7
11100: MPC6/MPC7
11101: SPI Mode

>11101: RESERVED

BBstDvsCfq0 (0x47)

BIT 7 6 5 4 3 2 1 0

Field - - BBstDvsVIt0[5:0]

Access Type - - Write, Read

BITFIELD BITS DESCRIPTION

Buck-Boost alternate output voltage setting 0 (Controlling MPCs = 00)

2.5V to 5.5V, Linear Scale, 50mV increments, codes below 000010 can interfere with
Vegout_uvio and are not guaranteed

000000 = 2.5V

BBstDvsVIt0 5:0
000001 = 2.55V
111100 = 5.5V
>111100 = N/A

BBstDvsCfq1 (0x48)

BIT 7 6 5 4 3 2 1 0
Field - - BBstDvsVIt1[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION

Buck-Boost alternate output voltage setting 1 (Controlling MPCs = 01)

2.5V to 5.5V, Linear Scale, 50mV increments, codes below 000010 can interfere with
Veeout_uvio and are not guaranteed

000000 = 2.5V

000001 = 2.55V

BBstDvsViIt1 5:0
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BITFIELD BITS DESCRIPTION
111100 = 5.5V
>111100 = N/A
BBstDvsCfg2 (0x49)
BIT 7 6 4 3 2 1 0
Field - - BBstDvsVIt2[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION
Buck-Boost alternate output voltage setting 2 (Controlling MPCs = 10)
2.5V to 5.5V, Linear Scale, 50mV increments, codes below 000010 can interfere with
Veeout_uviLo and are not guaranteed
000000 = 2.5V
BBstDvsViIt2 5:0
000001 = 2.55V
111100 = 5.5V
>111100 = N/A
BBstDvsCfq3 (0x4A)
BIT 7 6 4 3 2 1 0
Field - - BBstDvsVIt3[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION
Buck-Boost alternate output voltage setting 3 (Controlling MPCs = 11)
2.5V to 5.5V, Linear Scale, 50mV increments, codes below 000010 can interfere with
Vegout_uvio and are not guaranteed
000000 = 2.5V
BBstDvsVIt3 5:0
000001 = 2.55V
111100 = 5.5V
>111100 = N/A
BBstDvsSpi (0x4B)
BIT 7 6 4 3 2 1 0
Field - - BBstSPIVIt[5:0]
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Access Type - - Read Only
BITFIELD BITS DESCRIPTION
Buck-Boost SPI DVS Readback.
2.5V to 5.5V, Linear Scale, 50mV increments, codes below 000010 can interfere with
Vesout_uvio and are not guaranteed
000000 = 2.5V
BBstSPIVIt 5:0
000001 = 2.55V
111100 = 5.5V
>111100 = N/A
LDO1Ena (0x51)

BIT 7 6 5 4 3 2 1 0
Field LDO1Seq[2:0] - - - LDO1EN[1:0]
Access Type Read Only - - - Write, Read

BITFIELD BITS DESCRIPTION DECODE
000: Disabled
001: Reserved
010: Enabled at 0% of Boot/POR process delay control
011: Enabled at 25% of Boot/POR process delay control
. . 100: 100 = Enabled at 50% of Boot/POR process delay

LDO1Seq 7:5 LDO1 enable configuration (read only) control
101: Reserved
110: Reserved
111: Controlled by LDO1En [1:0] after 100% of Boot/POR
process delay control
00: Disabled

LDO1E 1:0 LDO1 enable configuration (effective only when 01: Enabled

A ' LDO1Seq = 111) 10: Controlled by MPC_ (See LDO1Ctr register 0x54)
11: Reserved
LDO1Cfqg (0x52)

BIT 7 6 5 4 3 2 1 0
Field - - - LDO1_MPCOCNF | LDO1_MPCOCNT | LDO1ActDsc | LDO1Mode | LDO1PsvDsc
Access Type - - - Write, Read Write, Read Write, Read | Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
0: MPCO controls LDO/SW mode of LDO1 (MPCO =0
) . . LDO mode, MPCO = 1 SW mode)
LDO1_MPCOCNF 4 MPCO configuration bit 1: MPCO controls Enable of LDO1 (MPCO = 0 disabled,
MPCO = 1 enabled in SW mode)
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BITFIELD BITS DESCRIPTION DECODE
0: MPCO has no effect on the LDO
LDO1_MPCOCNT 3 LDO1/MPCO control bit 1: LDO1_MPCOCNF is valid and MPCO function is
enabled
0: LDO1 output is actively discharged only in Hard-Reset
. . mode
LDO1ActDsc 2 LDOT1 active discharge control 1: LDO1 output is actively discharged in Hard-Reset
mode and also when its Enable goes Low
LDO1 Mode Control.
When FET is On, the output is unregulated. This 0: Normal LDO operating mode
LDO1Mode 1 setting is internally latched and can change only 1: Load switch mode. FET is either fully On or Off
when the LDO depending on state of LDO1En.
is disabled
0: LDO1 output is discharged only entering Off and Hard-
. . Reset modes
LDO1PsvDsc 0 LDOT passive discharge control 1: LDO1 output is discharged only entering Off and Hard-
Reset modes and when the enable is Low
LDO1VSet (0x53)
BIT 7 6 5 4 3 2 1 0
Field - - LDO1VSet[5:0]
Access Type - - Write, Read
BITFIELD BITS DESCRIPTION
LDO1 Output Voltage Setting.
Limited by input supply
0.5V to 1.95V, Linear Scale, 25mV increments
000000 = 0.5V
LDO1VSet 5:0
000001 = 0.525V
111010 = 1.95V
>111010 = Limited by input supply
LDO1Ctr (0x54)
BIT 7 6 5 4 3 2 1 0
Field LDO1MPC7 LDO1MPC6 LDO1MPC5 LDO1MPC4 LDO1MPC3 LDO1MPC2 LDO1MPC1 LDO1MPCO
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
LDO1 MPC7 Enable Control. 0: LDO1 not controlled by MPC7
LDOTMPC7 7 ) B ~ 1: LDO1 controlled by MPC7
Only valid when LDO1Seq = 111 and LDO1En =

www.analog.com

Analog Devices | 162



MAX20366 PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+
System
BITFIELD BITS DESCRIPTION DECODE
10. If multiple MPCs are selected, LDO1 is
controlled by the logical OR of the MPCs
LDO1 MPC6 Enable Control.
LDOIMPCS 6 Only valid.when LDO1Seq = 111 and LD?'] En = 0 LDO1 not controlled by MPC6
10. If multiple MPCs are selected, LDO1 is 1: LDO1 controlled by MPC6
controlled by the logical OR of the MPCs
LDO1 MPC5 Enable Control.
LDOIMPC5 5 Only Valid.when LDO1Seq = 111 and LD.O1 En= 0 LDO1 not controlled by MPC5
10. If multiple MPCs are selected, LDO1 is 1: LDO1 controlled by MPC5
controlled by the logical OR of the MPCs
LDO1 MPC4 Enable Control.
LDOIMPC4 4 Only Valid.when LDO1Seq = 111 and LD.O1 En= 0 LDO1 not controlled by MPC4
10. If multiple MPCs are selected, LDO1 is 1: LDO1 controlled by MPC4
controlled by the logical OR of the MPCs
LDO1 MPC3 Enable Control.
Only valid when LDO1Seq = 111 and LDO1En = .
LDO1MPC3 3 y vall .W q . 0: LDO1 not controlled by MPC3
10. If multiple MPCs are selected, LDO1 is 1: LDO1 controlled by MPC3
controlled by the logical OR of the MPCs
LDO1 MPC2 Enable Control.
LDOIMPG2 9 Only valid.when LDO1Seq = 111 and LD91 En= 0 LDO1 not controlled by MPC2
10. If multiple MPCs are selected, LDO1 is 1: LDO1 controlled by MPC2
controlled by the logical OR of the MPCs
LDO1 MPC1 Enable Control.
Only valid when LDO1Seq = 111 and LDO1En = 0: LDO1 not controlled by MPC1
LDO1MPC1 1 ) . .
10. If multiple MPCs are selected, LDO1 is 1: LDO1 controlled by MPC1
controlled by the logical OR of the MPCs
LDO1 MPCO Enable Control.
LDOIMPCO 0 Only valid.when LDO1Seq =111 and LD91 En= 0 LDO1 not controlled by MPCO
10. If multiple MPCs are selected, LDO1 is 1: LDO1 controlled by MPCO
controlled by the logical OR of the MPCs
LDO2Ena (0x55)
BIT 7 6 5 4 3 2 1 0
Field LD0O2Seq[2:0] - - - LDO2EN[1:0]
Access Type Read Only - - - Write, Read
BITFIELD BITS DESCRIPTION DECODE
000: 000 = Disabled
001: Enabled always when BAT/SYS is present
. ) . 010: Enabled at 0% of Boot/POR process delay control
LDO2Seq 75 LDO2 Enable Configuration (Read only) 011: Enabled at 25% of Boot/POR process delay control

100: Enabled at 50% of Boot/POR process delay control
101: Reserved
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BITFIELD BITS DESCRIPTION DECODE

110: Reserved
111: Controlled by LDO2En [1:0] after 100% of Boot/POR
process delay control

00: Disabled

LDOZE 1:0 LDO2 Enable Configuration (effective only when 01: Enabled

n : LDO2Seq = 111) 10: Controlled by MPC_ (See LDO2Ctr register 0x58)
11: Reserved
LDO2Cfqg (0x56)
BIT 7 6 5 4 3 2 1 0
Field - - - - LDO2Supply | LDO2ActDsc LDO2Mode LDO2PsvDsc
Access Type - - - - Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE

0: L2IN must be provided externally
LDO2Supply 3 AON LDO internal switchover supply control 1: L2IN is internally connected to Vceint with a TYP 15kQ
resistor. Bypass L2IN with 1uF

0: LDO2 output is actively discharged only in Hard-Reset

. . mode
LDO2ActDsc 2 LDO2 active discharge control 1: LDO2 output is actively discharged in Hard-Reset

mode and also when its Enable goes Low

LDO2 Mode Control.

When FET is On, the output is unregulated. This 0: Normal LDO operating mode

LDO2Mode 1 setting is internally latched and can change only 1: Load switch mode. FET is either fully On or Off
when the LDO depending on state of LDO2En.
is disabled.

0: LDO2 output is passively discharged only in Hard-

. . Reset mode
LDO2PsvDsc 0 LDO?2 passive discharge control 1: LDO2 output is passively discharged in Hard-Reset

mode and also when its Enable goes Low

LDO2VSet (0x57)
BIT 7 6 5 4 3 2 1 0
Field - - - LDO2VSet[4:0]
Access Type - - - Write, Read
BITFIELD BITS DESCRIPTION

LDO2 Output Voltage Setting.
Limited by input supply.

LDO2VSet 40 0.9V to 4V, Linear Scale, 100mV increments
000000 = 0.9V
000001 = 1V
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BITFIELD BITS DESCRIPTION
11110 = 3.9V
11111 =4V
LDO2Ctr (0x58)
BIT 7 6 5 4 3 2 0

Field LDO2MPC7 LDO2MPC6 LDO2MPC5 LDO2MPC4 LDO2MPC3 LDO2MPC2 LDO2MPC1 LDO2MPCO

Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
LDO2 MPC7 Enable Control.

LDO2MPC7 7 Only valid when LDO2Seq = 111 and LDO2En = 0: LDO2 not controlled by MPC7
10. If multiple MPCs are selected, LDO2 is 1: LDO2 controlled by MPC7
controlled by the logical OR of the MPCs
LDO2 MPC6 Enable Control.

LDO2MPC6 6 Only valid.when LDO2Seq = 111 and LD92En = 0: LDO2 not controlled by MPC6
10. If multiple MPCs are selected, LDO2 is 1: LDO2 controlled by MPC6
controlled by the logical OR of the MPCs
LDO2 MPC5 Enable Control.

LDO2MPC5 5 Only valid.when LDO2Seq = 111 and LD92En = 0: LDO2 not controlled by MPC5
10. If multiple MPCs are selected, LDO2 is 1: LDO2 controlled by MPC5
controlled by the logical OR of the MPCs
LDO2 MPC4 Enable Control.

LDOZMPCA4 4 Only valid'when LDO2Seq = 111 and LD92En = 0 LDO2 not controlled by MPC4
10. If multiple MPCs are selected, LDO2 is 1: LDO2 controlled by MPC4
controlled by the logical OR of the MPCs
LDO2 MPC3 Enable Control.

LDO2MPC3 3 Only valid.when LDO2Seq = 111 and LDF)ZEn = 0: LDO2 not controlled by MPC3
10. If multiple MPCs are selected, LDO2 is 1: LDO2 controlled by MPC3
controlled by the logical OR of the MPCs
LDO2 MPC2 Enable Control.

LDO2MPC2 2 Only valid.when LDO2Seq = 111 and LDF)ZEn = 0: LDO2 not controlled by MPC2
10. If multiple MPCs are selected, LDO2 is 1: LDO2 controlled by MPC2
controlled by the logical OR of the MPCs
LDO2 MPC1 Enable Control.

Only valid when LDO2Seq = 111 and LDO2En = 0: LDO2 not controlled by MPC1

LDO2MPC1 1 . . .

10. If multiple MPCs are selected, LDO2 is 1: LDO2 controlled by MPC1
controlled by the logical OR of the MPCs

LDO2 MPCO Enable Control.

Only valid when LDO2Seq = 111 and LDO2En = .

LDO2MPCO 0 y . q . 0: LDO2 not controlled by MPCO
10. If multiple MPCs are selected, LDO2 is 1: LDO2 controlled by MPCO
controlled by the logical OR of the MPCs
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LSW1Ena (0x59)
BIT 7 6 5 4 3 2 1 0
Field LSW1Seq[2:0] - - - LSW1EnN[1:0]
Access Type Read Only - - - Write, Read
BITFIELD BITS DESCRIPTION DECODE
000: Disabled
001: Reserved
010: Enabled at 0% of Boot/POR process delay control
011: Enabled at 25% of Boot/POR process delay control
LSW1Seq 75 LSW1 enable configuration (read only) 100: Enabled at 50% of Boot/POR process delay control
101: Reserved
110: Reserved
111: Controlled by LSW1En [1:0] after 100% of Boot/POR
process delay control
00: Disabled
LSW1 enable configuration (effective only when 01: Enabled o )
LSW1En 1:0 10: Controlled by MPC_ (See LSW1MPC_ bits in register
LSW1Seq = 111) 0x5B)
11: Reserved
LSW1Cfg (0x5A)
BIT 7 6 5 4 3 2 1 0
Field - - - - - LSW1ActDsc | LSW1Lowlg | LSW1PsvDsc
Access Type - - - - - Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: LSW1 output is actively discharged only in Hard-Reset
. . mode
LSW1ActDsc 2 LSW1 active discharge control 1: LSW1 output is actively discharged in Hard-Reset
mode and also when its Enable goes Low
LSW1 Low Quiescent Control. 0: Voltage protection enabled. If Vsys - Viswiout exceeds
LSW1Lowlg 1 Low quiescent mode is achieved by disabling the XCZ‘;VEZF:S;‘nthe outputis disabled to protect from
voltage protection of LSW1 1: Voltage protection disabled and quiescent is reduced
0: LSW1 output is discharged only entering Off and Hard-
. . Reset modes
LSW1PsvDsc 0 LSW1 passive discharge control 1: LSW1 output is discharged only entering Off and Hard-
Reset modes and when the enable is Low
LSW1Ctr (0x5B)
BIT 7 6 5 4 3 2 1 0
Field LSW1MPC7 LSW1MPC6 | LSW1MPC5 LSW1MPC4 LSW1MPC3 LSW1MPC2 LSW1MPC1 LSW1MPCO
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
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BITFIELD BITS DESCRIPTION DECODE
LSW1 MPC7 Enable Control.
LSWAMPC7 7 Only valid when LSW1Seq = 111 and LSW1En = 0: LSW1 not controlled by MPC7
10. If multiple MPCs are selected, LSW1 is 1: LSW1 controlled by MPC7
controlled by the logical OR of the MPCs
LSW1 MPC6 Enable Control.
Only valid when LSW1Seq = 111 and LSW1En = :
LSW1MPC6 6 Yy _ q ; 0: LSW1 not controlled by MPC6
10. If multiple MPCs are selected, LSW1 is 1: LSW1 controlled by MPC6
controlled by the logical OR of the MPCs
LSW1 MPC5 Enable Control.
Only valid when LSW1Seq = 111 and LSW1En = :
LSWIMPC5 5 y . q . 0: LSW1 not controlled by MPC5
10. If multiple MPCs are selected, LSW1 is 1: LSW1 controlled by MPC5
controlled by the logical OR of the MPCs
LSW1 MPC4 Enable Control.
LSW1MPC4 4 Only valid.when LSW1Seq =111 and LSYV'I En= 0 LSW1 not controlled by MPC4
10. If multiple MPCs are selected, LSW1 is 1: LSW1 controlled by MPC4
controlled by the logical OR of the MPCs
LSW1 MPC3 Enable Control.
LSWAMPC3 3 Only valid.when LSW1Seq =111 and LSW1 En= 0 LSWH1 not controlled by MPC3
10. If multiple MPCs are selected, LSW1 is 1: LSW1 controlled by MPC3
controlled by the logical OR of the MPCs
LSW1 MPC2 Enable Control.
LSWIMPC2 9 Only valid.when LSW1Seq =111 and LSW1 En= 0 LSWH1 not controlled by MPC2
10. If multiple MPCs are selected, LSW1 is 1: LSW1 controlled by MPC2
controlled by the logical OR of the MPCs
LSW1 MPC1 Enable Control.
LSWAMPC1 1 Only valid.when LSW1Seq =111 and LSW1En = 0: LSW1 not controlled by MPC1
10. If multiple MPCs are selected, LSW1 is 1: LSW1 controlled by MPC1
controlled by the logical OR of the MPCs
LSW1 MPCO Enable Control.
LSWAMPCO 0 Only valid'when LSW1Seq =111 and LSYV1 En= 0 LSWH1 not controlled by MPCO
10. If multiple MPCs are selected, LSW1 is 1: LSW1 controlled by MPCO
controlled by the logical OR of the MPCs
LSW2Ena (0x5C)
BIT 7 6 5 4 3 2 1 0
Field LSW2Seq[2:0] - - - LSW2En[1:0]
Access Type Read Only - - - Write, Read
BITFIELD BITS DESCRIPTION DECODE
000: Disabled
LSW2Seq 7:5 LSW2 enable configuration (read only) 001: Reserved
010: Enabled at 0% of Boot/POR process delay control
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BITFIELD BITS DESCRIPTION DECODE
011: Enabled at 25% of Boot/POR process delay control
100: Enabled at 50% of Boot/POR process delay control
101: Reserved
110: Reserved
111: Controlled by LSW2En [1:0] after 100% of Boot/POR
process delay control
00: Disabled
LSW?2 enable configuration (effective only when 01: Enabled o )
LSW2En 1:0 10: Controlled by MPC_ (See LSW2MPC__ bits in register
LSW2Seq = 111) 0X5E)
11: Reserved
LSW2Cfg (0x5D)
BIT 7 6 5 4 3 2 1 0
Field - - - - - LSW2ActDsc | LSW2Lowlg | LSW2PsvDsc
Access Type - - - - - Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: LSW2 output is actively discharged only in Hard-Reset
. . mode
LSW2ActDsc 2 LSW?2 active discharge control 1: LSW2 output is actively discharged in Hard-Reset
mode and also when its Enable goes Low
LSW2 Low Quiescent Control. 0: Voltage protection (_enapled. If Vsys - Viswzout exceeds
LSW2Lowlg 1 Low quiescent mode is achieved by disabling the X\';Z’;’(;Z’:ghtthe autput is disabled to protact from
voltage protection of LSW2 1: Voltage protection disabled and quiescent is reduced
0: LSW2 output is discharged only entering Off and Hard-
: . Reset modes
LSW2PsvDsc 0 LSW?2 passive discharge control 1: LSW2 output is discharged only entering Off and Hard-
Reset modes and when the enable is Low
LSW2Ctr (0x5E)
BIT 7 6 5 4 3 2 1 0
Field LSW2MPC7 LSW2MPC6 | LSW2MPC5 LSW2MPC4 LSW2MPC3 LSW2MPC2 LSW2MPC1 LSW2MPCO
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
LSW2 MPC7 Enable Control.
LSW2MPC7 7 Only valid when LSW2Seq = 111 and LSW2En = 0: LSW2 not controlled by MPC7
10. If multiple MPCs are selected, LSW2 is 1: LSW2 controlled by MPC7
controlled by the logical OR of the MPCs
LSW2 MPC6 Enable Control. 0: LSW2 not controlled by MPC6
LSW2MPC6 6 :
Only valid when LSW2Seq = 111 and LSW2En= | 1: LSW2 controlled by MPC6
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BITFIELD BITS DESCRIPTION DECODE
10. If multiple MPCs are selected, LSW2 is
controlled by the logical OR of the MPCs
LSW2 MPC5 Enable Control.
LSW2MPC5 5 Only valid.when LSW2Seq = 111 and LSYV2En = 0 LSW2 not controlled by MPC5
10. If multiple MPCs are selected, LSW2 is 1: LSW2 controlled by MPC5
controlled by the logical OR of the MPCs
LSW2 MPC4 Enable Control.
LSW2MPC4 4 Only Valid.when LSW2Seq = 111 and LSW2En = 0 LSW2 not controlled by MPC4
10. If multiple MPCs are selected, LSW2 is 1: LSW2 controlled by MPC4
controlled by the logical OR of the MPCs
LSW2 MPC3 Enable Control.
LSW2MPC3 3 Only valid.when LSW2Seq = 111 and LSYVZEn = 0: LSW2 not controlled by MPC3
10. If multiple MPCs are selected, LSW2 is 1: LSW2 controlled by MPC3
controlled by the logical OR of the MPCs
LSW2 MPC2 Enable Control.
LSW2MPC2 9 Only Valid.when LSW2Seq = 111 and LSW2En = 0 LSW2 not controlled by MPC2
10. If multiple MPCs are selected, LSW2 is 1: LSW2 controlled by MPC2
controlled by the logical OR of the MPCs
LSW2 MPC1 Enable Control.
LSW2MPC1 1 Only valid.when LSW2Seq = 111 and LSWZEn = 0 LSW2 not controlled by MPC1
10. If multiple MPCs are selected, LSW2 is 1: LSW2 controlled by MPC1
controlled by the logical OR of the MPCs
LSW2 MPCO Enable Control.
LSW2MPCO 0 Only valid.when LSW2Seq = 111 and LSWZEn = 0: LSW2 not controlled by MPCO
10. If multiple MPCs are selected, LSW2 is 1: LSW2 controlled by MPCO
controlled by the logical OR of the MPCs
ChgPmpEna (0x5F)
BIT 7 6 5 4 3 2 1 0
Field ChgPmpSeq[2:0] - - - ChgPmpEn[1:0]
Access Type Read Only - - - Write, Read
BITFIELD BITS DESCRIPTION DECODE
000: Disabled
001: Reserved
010: Enabled at 0% of Boot/POR process delay control
011: Enabled at 25% of Boot/POR process delay control
ChgPmpSeq 7:5 Charge pump enable configuration (read only) 100: Enabled at 50% of Boot/POR process delay control
101: Reserved
110: Reserved
111: Controlled by ChgPmpEn [1:0] after 100% of
Boot/POR process delay control
Charge pump enable configuration (effective only 00: Disabled
ChgPmpEn 1:0 _ 01: Enabled
when ChgPmpSeq = 111) 10: Controlled by MPC_ (See ChgPmpMPC_ bits in
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BITFIELD BITS DESCRIPTION DECODE
register 0x61)
11: Reserved
ChgPmpCfg (0x60)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - CPVSet ChgPmpPsv
Access Type - - - - - - Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: 6.6V
CPVSet 1 Charge pump voltage control 1: 5V
0: Charge pump passively discharged only in Hard-Reset
ChgPmpPsv 0 Charge pump passive discharge control 1: Charge pump passively discharged in Hard-Reset or
Enable Low.
ChgPmpCtr (0x61)
BIT 7 6 5 4 3 2 1 0
Field CHGPMPMPC | CHGPMPMPC | CHGPMPMPC | CHGPMPMPC | CHGPMPMPC | CHGPMPMPC | CHGPMPMPC | CHGPMPMPC
7 6 5 4 3 2 1 0
Acces . . . . . . . .
s Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
Charge Pump MPC7 Enable Control.
Onl lid when ChgPmpSeq = 111 and
ny val w_en 9 m,p ©d an 0: Charge pump not controlled by MPC7
CHGPMPMPC7 7 ChgPmpEn = 10. If multiple MPCs are selected, 1: Charge pump controlled by MPC7
ChgPmp is controlled by the logical OR of the
MPCs
Charge Pump MPC6 Enable Control.
Only valid when ChgPmpSeq = 111 and
- . 0: Charge pump not controlled by MPC6
CHGPMPMPC6 6 ChgPmpEn = 10. If multiple MPCs are selected, 1: Charge pump controlled by MPC6
ChgPmp is controlled by the logical OR of the
MPCs
Charge Pump MPC5 Enable Control.
Only valid when ChgPmpSeq = 111 and
- ’ 0: Charge pump not controlled by MPC5
CHGPMPMPC5 5 ChgPmpEn = 10. If multiple MPCs are selected, 1 Charge pump controlled by MPC5
ChgPmp is controlled by the logical OR of the
MPCs
CHGPMPMPCA4 4 Charge Pump MPC4 Enable Control. (1) gnarge pump not colr;tré)llljedl\ﬁécl\zﬂ4PC4
Only valid when ChgPmpSeq = 111 and : Charge pump controlled by
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BITFIELD BITS DESCRIPTION DECODE
ChgPmpEn = 10. If multiple MPCs are selected,
ChgPmp is controlled by the logical OR of the
MPCs
Charge Pump MPC3 Enable Control.
Only valid when ChgPmpSeq = 111 and
- . 0: Charge pump not controlled by MPC3
CHGPMPMPC3 3 ChgPmpEn = 10. If multiple MPCs are selected, 1 Charge pump controlled by MPC3
ChgPmp is controlled by the logical OR of the
MPCs
Charge Pump MPC2 Enable Control.
Only valid when ChgPmpSeq = 111 and
- . 0: Charge pump not controlled by MPC2
CHGPMPMPC2 2 CthmpEn 10. If multiple MP.Cs are selected, 1 Charge pump not controlled by MPC2
ChgPmp is controlled by the logical OR of the
MPCs
Charge Pump MPC1 Enable Control.
Only valid when ChgPmpSeq = 111 and
- . 0: Charge pump not controlled by MPC1
CHGPMPMPC1 1 ChgPmpEn = 10. If multiple MPCs are selected, 1 Charge pump controlled by MPC1
ChgPmp is controlled by the logical OR of the
MPCs
Charge Pump MPCO Enable Control.
Only valid when ChgPmpSeq = 111 and
- . 0: Charge pump not controlled by MPCO
CHGPMPMPCO 0 ChgPmpEn = 10. If multiple MPCs are selected, 1 Charge pump controlled by MPCO
ChgPmp is controlled by the logical OR of the
MPCs
BoostEna (0x62)
BIT 7 6 5 4 3 2 1 0
Field BoostSeq[2:0] - - - BstEn[1:0]
Access Type Read Only - - - Write, Read
BITFIELD BITS DESCRIPTION DECODE
000: Disabled
001: Reserved
010: Enabled at 0% of Boot/POR process delay control
011: Enabled at 25% of Boot/POR process delay control
BoostSeq 7:5 Boost enable configuration (read only) 100: Enabled at 50% of Boot/POR process delay control
101: Reserved
110: Reserved
111: Controlled by BstEn [1:0] after 100% of Boot/POR
process delay control
00: Disabled
Boost enable configuration (effective only when 01: Enabled o )
BstEn 1:0 10: Controlled by MPC__ (See BoostMPC__ bits in register
BoostSeq = 111) 0x66)

11: Reserved
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BoostCfq (0x63)
BIT 7 6 5 4 3 2 1 0
Field - - - - BstPsvDsc BstlIAdptEn BstFastStrt BstFETScale
Access Type - - - - Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE

0: Boost output is discharged only when entering Off and
. . Hard-Reset modes

BstPsvDsc 3 Boost passive discharge control 1: Boost output is discharged only when entering Off and
Hard-Reset modes and when BoostEn is set to 000

0: Inductor peak current fixed at the programmed value by
means of BstlSet

1: Inductor peak current automatically increased to
provide better load regulation

BstIAdptEn 2 Boost adaptive peak current control

0: Time to full current capability during Startup =100ms.
BstFastStrt 1 Boost fast start time Precharge with fixed BstISet = 100mA
1: Time to full current capability during Startup = 50ms.

0: No FET scaling
BstFETScale 0 Boost FET scaling 1: Active boost FET size scaled down by half to optimize
efficiency for low inductor peak current settings

BoostlSet (0x64)

BIT 7 6 5 4 3 2 1 0

Field BstISetLookUpDis - - - BstlISet[3:0]

Access Type Write, Read - - - Write, Read

BITFIELD BITS DESCRIPTION DECODE

0: Inductor current setting is set according to look-up

BstISetLookUpDis 7 Boost peak current set by lookup table disable table
1: Inductor current setting is set by BstlSet

0000: 100mA
0001: 125mA
0010: 150mA
0011: 175mA
0100: 200mA
0101: 225mA

Boost Nominal inductor Peak Current Setting. 0110: 250mA

) . . L 0111: 275mA
BstISet 3.0 Valid only if BstISetLookUpDis is high. 1000: 300mA

25mA step resolution 1001: 325mA
1010: 350mA
1011: 375mA
1100: 400mA
1101: 425mA
1110: 450mA
1111: 475mA

BoostVSet (0x65)

BIT 7 6 5 4 3 2 1 0
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Field

BstVSet[5:0]

Access Type

Write, Read

BITFIELD

BITS

DESCRIPTION

DECODE

BstVSet

5:0

Boost Output Voltage Setting.
Linear scale from 5V to 20V in 250mV increments

000000: 5.00V
000001: 5.25V
000010: 5.50V
000011: 5.75V
000100: 6.00V
000101: 6.25V
000110: 6.50V
000111: 6.75V
001000: 7.00V
001001: 7.25V
001010: 7.50V
001011: 7.75V
001100: 8.00V
001101: 8.25V
001110: 8.50V
001111: 8.75V
010000: 9.00V
010001: 9.25V
010010: 9.50V
010011: 9.75V
010100: 10.00V
010101: 10.25V
010110: 10.50V
010111: 10.75V
011000: 11.00V
011001: 11.25V
011010: 11.50V
011011: 11.75V
011100: 12.00V
011101: 12.25V
011110: 12.50V
011111: 12.75V
100000: 13.00V
100001: 13.25V
100010: 13.50V
100011: 13.75V
100100: 14.00V
100101: 14.25V
100110: 14.50V
100111: 14.75V
101000: 15.00V
101001: 15.25V
101010: 15.50V
101011: 15.75V
101100: 16.00V
101101: 16.25V
101110: 16.50V
101111: 16.75V
110000: 17.00V
110001: 17.25V
110010: 17.50V
110011: 17.75V
110100: 18.00V
110101: 18.25V
110110: 18.50V
110111: 18.75V
111000: 19.00V
111001: 19.25V
111010: 19.50V
111011: 19.75V
111100: 20.00V
>111100: Reserved
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BoostCtr (0x66)
BIT 7 6 5 4 3 2 1 0
Field BstMPC7 BstMPC6 BstMPC5 BstMPC4 BstMPC3 BstMPC2 BstMPC1 BstMPCO
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
Boost MPC7 Enable Control.
BsStMPC7 7 Only valid when BstSeq = 111 and BstEn = 10. If 0: Boost not controlled by MPC7
multiple MPCs are selected, Buck-Boost is 1: Boost controlled by MPC7
controlled by the logical OR of the MPCs
Boost MPC6 Enable Control.
BstMPC6 6 Only valid when BstSeq = 111 and BstEn = 10. If 0: Boost not controlled by MPC6
multiple MPCs are selected, Buck-Boost is 1: Boost controlled by MPC6
controlled by the logical OR of the MPCs
Boost MPC5 Enable Control.
BstMPC5 5 Only valid when BstSeq = 111 and BstEn = 10. If 0: Boost not controlled by MPC5
multiple MPCs are selected, Buck-Boost is 1: Boost controlled by MPC5
controlled by the logical OR of the MPCs
Boost MPC4 Enable Control.
BstMPC4 4 Only valid when BstSeq = 111 and BstEn = 10. If 0: Boost not controlled by MPC4
multiple MPCs are selected, Buck-Boost is 1: Boost controlled by MPC4
controlled by the logical OR of the MPCs
Boost MPC3 Enable Control.
BstMPC3 3 Only valid when BstSeq = 111 and BstEn = 10. If 0: Boost not controlled by MPC3
multiple MPCs are selected, Buck-Boost is 1: Boost controlled by MPC3
controlled by the logical OR of the MPCs
Boost MPC2 Enable Control.
BstMPC2 2 Only valid when BstSeq = 111 and BstEn = 10. If 0: Boost not controlled by MPC2
multiple MPCs are selected, Buck-Boost is 1: Boost controlled by MPC2
controlled by the logical OR of the MPCs
Boost MPC1 Enable Control.
BsSMPCA 1 Only valid when BstSeq = 111 and BstEn = 10. If 0: Boost not controlled by MPC1
multiple MPCs are selected, Buck-Boost is 1: Boost controlled by MPC1
controlled by the logical OR of the MPCs
Boost MPCO Enable Control.
BstMPCO 0 Only valid when BstSeq = 111 and BstEn = 10. If 0: Boost not controlled by MPCO
multiple MPCs are selected, Buck-Boost is 1: Boost controlled by MPCO
controlled by the logical OR of the MPCs
MPCO0Cfg (0x67)
BIT 7 6 5 4 3 2 1 0
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Field MPCORead - - MPCO0Out MPCOOD MPCOHiZB MPCORes MPCOPup
Access Type Read Only - - Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: MPCO Low
MPCORead 7 MPCO State 1: MPCO High (if MPCOOD = 0) or Hi-Z (if MPCOOD = 1)
MPCO Output Value. 0: MPCO connecte_d to GND
MPCOOut 4 Valid only if MPCO is configured as output ;ﬂ'gﬁ‘% open drain off (MPCOOD = 1) or connected to
(MPCOHiZB = 1) (MPCOOD = 0)
MPCO Output Configuration. )
MPCOOD 3 Valid only if MPCO is configured as output ?j MEgg :: g:::—gll:lelllinconnected to BK1OUT
(MPCOHizB = 1) ’
. N 0: MPCO is Hi-Z. Input buffer enabled.
MPCOHiZB 2 MPCO Direction 1: MPCO i not Hi-Z. Output buffer enabled.
MPCO Resistor Presence. )
MPCORes 1 Valid only if MPCO is configured as input ?; Ezz:zg ggaﬁgg{‘e‘?id’\/}gé"opco
(MPCOHizB = 0) ’
MPCO Resistor Configuration.
MPCOPup 0 Valid only if there is a resistor on MPCO (MPCORes ?j EE::SSVQ\(;gngz’fr?ntct’\ggcli/?CPo
= 1) ’

MPC1Cfg (0x68)

BIT 7 6 5 4 3 2 1 0
Field MPC1Read - - MPC10ut MPC10D MPC1HizB MPC1Res MPC1Pup
Access Type Read Only - - Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: MPC1 Low
MPC1Read 7 MPC1 State 1: MPC1 High (if MPC10D = 0) or Hi-Z (if MPC10D = 1)
MPC1 Output Value. 0: MPC1 connected to GND
MPC10ut 4 Valid only if MPC1 is configured as output ék"fgﬁ} open drain off (MPC10D = 1) or connected to
(MPC1HiZB = 1) (MPC10D =0)
MPC1 OOutput Configuration.
. . . ’ 0: MPC1 is push-pull connected to BK10OUT
MPC10D 3 Valid only if MPC1 is configured as output 1- MPC1 is open drain
(MPC1HiZB = 1)
. R 0: MPC1 is Hi-Z. Input buffer enabled.
MPC1HiZB 2 MPC1 Direction 1: MPC1 is not Hi-Z. Output buffer enabled.
MPC1 Resistor Presence. )
MPC1Res 1 Valid only if MPC1 is configured as input 0: Resistor not connected to MPC1

(MPC1HiZB = 0)

1: Resistor connected to MPC1
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BITFIELD BITS DESCRIPTION DECODE
MPC1 Resistor Configuration.
. . . . 0: Pulldown connected to MPC1
MPC1Pup 0 Va:h)d only if there is a resistor on MPC1 (MPC1Res 1: Pullup to Ve connected MCP1
MPC2Cfg (0x69)
BIT 7 6 5 4 3 2 1 0
Field MPC2Read - - MPC20ut MPC20D MPC2HizB MPC2Res MPC2Pup
Access Type Read Only - - Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: MPC2 Low
MPC2ZRead 7 MPC2 State 1: MPC2 High (if MPC20D = 0) or Hi-Z (if MPC20D = 1)
MPC2 Output Value. 0: MPC2 connected to GND
MPC20ut 4 Valid only if MPC2 is configured as output ék"ﬁgﬁ?r open drain off (MPC20D = 1) or connected to
(MPC2HiZB = 1) (MPC20D = 0)

MPC2 Output Configuration.
MPC20D 3 Valid only if MPC2 is configured as output
(MPC2HizZB = 1)

0: MPC2 is push-pull connected to BK10OUT
: MPC2 is open drain

-

0: MPC2 is Hi-Z. Input buffer enabled.

MPC2HiZB 2 MPC2 Direction : MPC2 is not Hi-Z. Output buffer enabled.

N

MPC2 Resistor Presence.
MPC2Res 1 Valid only if MPC2 is configured as input
(MPC2HiZB = 0)

0: Resistor not connected to MPC2
: Resistor connected to MPC2

N

MPC2 Resistor Configuration.
MPC2Pup 0 Valid only if there is a resistor on MPC2 (MPC2Res
=1)

0: Pulldown connected to MPC2
1: Pullup to Vceint connected MCP2

MPC3Cfg (0x6A)

BIT 7 6 5 4 3 2 1 0
Field MPC3Read - - MPC30ut MPC30D MPC3HizB MPC3Res MPC3Pup
Access Type Read Only - - Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: MPC3 Low
MPC3Read 7 MPC3 State 1: MPC3 High (if MPC30D = 0) or Hi-Z (if MPC30D = 1)
MPC3 Output Value. 0: MPC3 connected to GND
MPC30ut 4 Valid only if MPC3 is configured as output é:K"fgﬁi open drain off (MPC30D = 1} or connected to
(MPC3HizB = 1) (MPC30D = 0)
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BITFIELD BITS DESCRIPTION DECODE
MPC3 Output Configuration. ]
MPC30D 3 Valid only if MPC3 is configured as output (1’; MEgg o g:z:'gg'i?””eded to BK10UT
(MPC3HizB = 1) '
. - 0: MPC3 is Hi-Z. Input buffer enabled.
MPC3HiZB 2 MPC3 Direction 1: MPC3 is not Hi-Z. Output buffer enabled.
MPC3 Resistor Presence. )
MPC3Res 1 Valid only if MPC3 is configured as input ?j E:g:::g: gg;ﬁgg{;cgdw}géﬂspcs
(MPC3HizB = 0) ’
MPC3 Resistor Configuration.
. . . . 0: Pulldown connected to MPC3
MPC3Pup 0 Ve;h)d only if there is a resistor on MPC3 (MPC3Res 1 Pullup to Ve connected MCP3
MPCA4Cfg (0x6B)
BIT 7 6 5 4 3 2 1 0
Field MPC4Read - - MPC40ut MPC40D MPC4HizB MPC4Res MPC4Pup
Access Type Read Only - - Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: MPC4 Low
MPC4Read 7 MPC4 State 1: MPC4 High (if MPC40D = 0) or Hi-Z (if MPC40D = 1)
MPC4 Output Value. 0: MPC4 connecte_d to GND
MPC40ut 4 Valid only if MPC4 is configured as output I13K“1/ISCL;J€‘F open drain off (MPC4OD = 1) or connected to
(MPC4HiZB = 1) (MPC40D = 0)
MPC4 Output Configuration. )
MPC40D 3 Valid only if MPC4 is configured as output ?j mggi :: z:::—s;liliﬁonnected to BK1OUT
(MPC4HizB = 1) ’
. R 0: MPC4 is Hi-Z. Input buffer enabled.
MPC4HIZB 2 MPC4 Direction 1: MPC4 is not Hi-Z. Output buffer enabled.
MPC4 Resistor Presence. )
MPC4Res 1 Valid only if MPC4 is configured as input ?; Ezz:ztg: gg;ﬁggt”e%ctﬁdw}gg"fc“
(MPC4HizZB = 0) '
MPC4 Resistor Configuration.
. . . . 0: Pulldown connected to MPC4
MPC4Pup 0 Va:h)d only if there is a resistor on MPC4 (MPC4Res 1: Pullup to Vet connected MCP4
MPC5Cfg (0x6C)
BIT 7 6 5 4 3 2 1 0
Field MPC5Read - - MPC50ut MPC50D MPC5HizB MPC5Res MPC5Pup
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Access Type Read Only - - Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: MPC5 Low
MPC5Read 7 MPCS5 State 1: MPC5 High (if MPC50D = 0) or Hi-Z (if MPC50D = 1)
MPC5 Output Value. 0: MPC5 connectgd to GND
MPC50ut 4 Valid only if MPC5 is configured as output ;:K"fgﬁ? open drain off (MPC50D = 1} or connected to
(MPC5HIZB = 1) (MPC50D = 0)
MPC5 Output Configuration.
. . . : 0: MPCS5 is push-pull connected to BK10OUT
MPC50D 3 Valid only if MPC5 is configured as output 1: MPC5 is open drain
(MPC5HizB = 1)
. R 0: MPC5 is Hi-Z. Input buffer enabled.
MPCSHiZB 2 MPCS Direction 1: MPC5 is not Hi-Z. Output buffer enabled.
MPCS5 Resistor Presence.
. . . : : 0: Resistor not connected to MPC5
MPC5Res 1 Valid only if MPC5 is configured as input 1+ Resistor connected to MPC5
(MPC5HiZB = 0)
MPC5 Resistor Configuration
. . . . 0: Pulldown connected to MPC5
MPC5Pup 0 Ve;ll)d only if there is a resistor on MPC5 (MPC5Res 1 Pullup to Vet connected MCP5

MPC6Cfg (0x6D)

BIT 7 6 5 4 3 2 1 0
Field MPC6Read - - MPC60ut MPC60D MPC6HiZB MPC6Res MPC6Pup
Access Type Read Only - - Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: MPC6 Low
MPC6Read 7 MPC6 State 1: MPC6 High (if MPC60D = 0) or Hi-Z (if MPC60OD = 1)
MPC6 Output Value. 0: MPC6 connected to GND
MPC60ut 4 Valid only if MPC6 is configured as output I13K'\1/ISLCJ§I' open drain off (MPCEOD = 1) or connected to
(MPC6HiZB = 1) (MPC60D = 0)
MPC6 Output Configuration.
’ . . " 0: MPC6 is push-pull connected to BK10UT
MPC60D 3 Valid only if MPCB is configured as output 1 MPC6 is open drain
(MPCBHizZB = 1)
. N 0: MPC6 is Hi-Z. Input buffer enabled.
MPCeHiZB 2 MPC® Direction 1: MPCS is not Hi-Z. Output buffer enabled.
MPC6 Resistor Presence.
: . . " : 0: Resistor not connected to MPC6
MPC6Res 1 Valid only if MPC6 is configured as input 1+ Resistor connected to MPC6
(MPC6HiZB = 0)
MPCS6 Resistor Configuration.
. . . . 0: Pulldown connected to MPC6
MPC6Pup 0 Va:h)d only if there is a resistor on MPC6 (MPC6Res 1: Pullup to Vet connected MCP6
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MPC7Cfg (0x6E)

BIT 7 6 5 4 3 2 1 0
Field MPC7Read - - MPC70ut MPC70D MPC7HizB MPC7Res MPC7Pup
Access Type Read Only - - Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
0: MPC7 Low
MPC7Read 7 MPC7 State 1: MPC7 High (if MPC70D = 0) or Hi-Z (if MPC70D = 1)
MPC7 Output Value. 0: MPC7 connected to GND
MPC70ut 4 Valid only if MPC7 is configured as output ék“fg% open drain off (MPC70D = 1) or connected to
(MPC7HiZB = 1) (MPC70D = 0)
MPC7 Output Configuration.
. . . ) 0: MPC7 is push-pull connected to BK10OUT
MPC70D 3 Valid only if MPC7 is configured as output 1: MPC7 is open drain
(MPC7HizZB = 1)
. S 0: MPC7 is Hi-Z. Input buffer enabled.
MPC7HIZB 2 MPC7 Direction 1: MPC7 is not Hi-Z. Output buffer enabled.
MPC?7 Resistor Presence.
. . . ) . 0: Resistor not connected to MPC7
MPC7Res 1 Valid only if MPC?7 is configured as input 1+ Resistor connected to MPC7
(MPC7HiZB = 0)
MPC?7 Resistor Configuration.
. . . . 0: Pulldown connected to MPC7
MPC7Pup 0 Ve;ll)d only if there is a resistor on MPC7 (MPC7Res 1: Pullup to Ve connected MCP7
MPCItrSts (0x6F)

BIT 7 6 5 4 2 1 0
Field - - USBOKMPCSts - BK3PgMPCSts | BK2PgMPCSts | BK1PgMPCSts
Access Type - - Read Only - Read Only Read Only Read Only

BITFIELD BITS DESCRIPTION DECODE
. . . 0: USBOk MPC power good interrupt not active

USBOKMPCSts 5 USBOKk dedicated MPC interrupt status bit 1: USBOk MPC power good interrupt active

. . . 0: Buck3 MPC power good interrupt not active
BK3PgMPCSts 2 Buck3 dedicated MPC interrupt status bit 1: Buck3 MPC power good interrupt active

. ) . 0: Buck2 MPC power good interrupt not active
BK2PgMPCSts 1 Buck2 dedicated MPC interrupt status bit 1: Buck2 MPC power good interrupt active

. . . 0: Buck1 MPC power good interrupt not active
BK1PgMPCSts 0 Buck1 dedicated MPC interrupt status bit 1: Buck1 MPC power good interrupt active

BK1DedIntCfqg (0x70)
BIT 7 6 5 4 3 2 1 0
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Field BK1PGMPCint | BK1IMPC6Sel | BKIMPC5Sel | BK1IMPC4Sel | BKIMPC3Sel | BKIMPC2Sel | BKIMPC1Sel | BKIMPCOSel
Access Type Read Only Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
. ) 0: No power-good status change
BK1PGMPClInt 7 Buck1 dedicated power-good interrupt 1: Buck1 power-good status change caused interrupt
. 0: Buck1 PGOOD Interrupt not routed to MPC6
BK1MPC6Sel 6 Buck1 PGOOD Interrupt MPC6 assignment control 1: Buck1 PGOOD Interrupt routed to MPC6
. 0: Buck1 PGOOD Interrupt not routed to MPC5
BK1MPC5Sel 5 Buck1 PGOOD Interrupt MPC5 assignment control 1: Buck! PGOOD Interrupt routed to MPC5
. 0: Buck1 PGOOD Interrupt not routed to MPC4
BK1MPC4Sel 4 Buck1 PGOOD Interrupt MPC4 assignment control 1: Buck1 PGOOD Interrupt routed to MPC4
. 0: Buck1 PGOOD Interrupt not routed to MPC3
BK1MPC3Sel 3 Buck1 PGOOD Interrupt MPC3 assignment control 1: Buck1 PGOOD Interrupt routed to MPC3
. 0: Buck1 PGOOD Interrupt not routed to MPC2
BK1MPC2Sel 2 Buck1 PGOOD Interrupt MPC2 assignment control 1: Buck1 PGOOD Interrupt routed to MPC2
. 0: Buck1 PGOOD Interrupt not routed to MPC1
BK1MPC1Sel 1 Buck1 PGOOD Interrupt MPC1 assignment control 1: Buck1 PGOOD Interrupt routed to MPC1
. 0: Buck1 PGOOD Interrupt not routed to MPCO
BK1MPCO0Sel 0 Buck1 PGOOD Interrupt MPCO assignment control 1: Buck1 PGOOD Interrupt routed to MPCO

BK2DedIntCfg (0x71)

BIT 7 6 5 4 3 2 1 0
Field BK2PGMPCInt | BK2MPC6Sel | BK2MPC5Sel | BK2MPC4Sel | BK2MPC3Sel | BK2MPC2Sel | BK2MPC1Sel | BK2MPCOSel
Access Type Read Only Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
. ) 0: No power-good status change

BK2PGMPCInt 7 Buck2 dedicated power-good interrupt 1: Buck2 power-good status change caused interrupt
BK2MPC6Sel 6 Buck2 PGOOD Interrupt MPC6 assignment control ? gﬂg::g Egggg :ngﬂgt ?;:treodutgdl\;géﬂspas
BK2MPC5Sel 5 Buck2 PGOOD Interrupt MPC5 assignment control (1) gﬁgg Egggg :mg:xgi :‘;Jt;"d“gd,\;gé"spcs
BK2MPC4Sel 4 Buck2 PGOOD Interrupt MPC4 assignment control ? gﬁgg Egggg :2::::32: ?;Jtr:dutgdhjgé"f“
BK2MPC3Sel 3 Buck2 PGOOD Interrupt MPC3 assignment control (1) gﬁgg Egggg :mg:xgi :‘;Jt;"d“gd,\;gg‘;%
BK2MPC2Sel 2 Buck2 PGOOD Interrupt MPC2 assignment control ? gﬁgg Egggg :2::::32: ;‘;Jtr:d”{gd,v};g"zpcz
BK2MPC1Sel 1 Buck2 PGOOD Interrupt MPC1 assignment control (1) gﬁgg Egggg :2:2::32: ;‘;Jtreoduzzdwfgg'fm
BK2MPCOSel 0 Buck2 PGOOD Interrupt MPCO assignment control ? gﬁgg Egggg lﬂi?iﬂ?ﬁ ?gjtr:d”:gdw}gg'opco

BK3DedIntCfq (0x72)

BIT 7 6 5 4 3 2 1 0
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Field BK3PGMPCInt | BK3MPC6Sel | BK3MPC5Sel | BK3MPC4Sel | BK3MPC3Sel | BK3MPC2Sel | BK3MPC1Sel | BK3MPCOSel
Access Type Read Only Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
. ) 0: No power-good status change

BK3PGMPClInt 7 Buck3 dedicated power-good interrupt 1: Buck3 power-good status change caused interrupt
BK3MPC6Sel 6 Buck3 PGOOD Interrupt MPC6 assignment control (1) gﬂgtg Egggg :E:Z::;Eg: ?:Jtreodut(e)dw'ltgcl\:/lsPCG
BK3MPC5Sel 5 Buck3 PGOOD Interrupt MPC5 assignment control (1’ Sﬁg::g ﬁgggg ::}Zgﬂgt pgjt;"dutgdl\/}gg"spcs
BK3MPC4Sel 4 Buck3 PGOOD Interrupt MPC4 assignment control (1) gﬂgtg Egggg :mzmgi ;‘:Jt?d”:id,\;gé"fc‘*
BK3MPC3Sel 3 Buck3 PGOOD Interrupt MPC3 assignment control (1’ gﬁg:ﬁg ﬁgggg ::}Zgﬂgt pgjt;"dutgdw}gg’gPC3
BK3MPC2Sel 2 Buck3 PGOOD Interrupt MPC2 assignment control (1) gﬂgtg Egggg :mzmgi ;‘:Jt?d”:id,\;gé";w
BK3MPC1Sel 1 Buck3 PGOOD Interrupt MPC1 assignment control (1’ gﬁg:ﬁg ﬁgggg ::}Zgﬂgt r”c?jt;"d“id“j?,é"fm
BK3MPCOSel 0 Buck3 PGOOD Interrupt MPCO assignment control (1) gﬂgtg Egggg :E:Z::;Eg: ?:Jtreodut(e)dw'ltgcl\:/loPCO

HptDedIntCfqg (0x73)

BIT 7 6 5 4 3 2 1 0

Field HptStatDedInt | HPFTMPC6Sel | HPTMPC5Sel | HPTMPC4Sel | HPTMPC3Sel | HPTMPC2Sel | HPTMPC1Sel | HPTMPCOSel
Access Type Read Only Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE

. . . . 0: No Haptic driver status change

HptStatDedInt 7 Haptic Driver dedicated interrupt 1: Haptic driver status change caused interrupt
HPTMPC6Sel 6 Haptic Driver Interrupt MPC6 assignment control ? :Zgﬂg B?lXZi :2}2[;3‘; [‘gjt;%“id,v}gg'epcs
HPTMPC5Sel 5 Haptic Driver Interrupt MPC5 assignment control (1) ::g:g B:zg; :::g;:ﬁg: ?gjt;%utgdw}gyspcs
HPTMPC4Sel 4 Haptic Driver Interrupt MPC4 assignment control ? :Zgzg Bzzg :mgg:g: ?gjt"eod”idwfg ('ll"4PC4
HPTMPC3Sel 3 Haptic Driver Interrupt MPC3 assignment control (1) ::g:g B:zg; :::g;:ﬁg: ?gjt;%utgdw}gyapcg’
HPTMPC2Sel 2 Haptic Driver Interrupt MPC2 assignment control ? :Zgzg Bzzg :mgg:g: ?gjt"eod”idwfg (';AZPCZ
HPTMPC1Sel 1 Haptic Driver Interrupt MPC1 assignment control (1) ::gt:g B:Xg; :2:2;:32: ?:Ltn:)dutgdlv}g&PC1
HPTMPCO0Sel 0 Haptic Driver Interrupt MPCO assignment control ? ::zt:g B;:XZ; :ngﬂzt p;ljtre%utgdw:ggopco

ADCDedIntCfg (0x74)

BIT 7 6 5 4 3 2 1 0
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Field ADCStatMPCInt | ADCMPC6Sel | ADCMPC5Sel | ADCMPC4Sel | ADCMPC3Sel | ADCMPC2Sel | ADCMPC1Sel | ADCMPCOSel
Access . . ) . . ) .
Type Read Only Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
. ) . 0: No ADC end of conversion status change
ADCStatMPCint 7 ADC Conversion complete dedicated interrupt 1: ADC end of conversion caused interrupt
ADCMPCESel 6 ADC End Of Conversion Interrupt MPC6 0: ADC End of Conversion Interrupt not routed to MPC6
assignment control 1: ADC End of Conversion Interrupt routed to MPC6
ADCMPC5Sel 5 ADC End Of Conversion Interrupt MPC5 0: ADC End of Conversion Interrupt not routed to MPC5
assignment control 1: ADC End of Conversion Interrupt routed to MPC5
ADCMPC4Sel 4 ADC End Of Conversion Interrupt MPC4 0: ADC End of Conversion Interrupt not routed to MPC4
assignment control 1: ADC End of Conversion Interrupt routed to MPC4
ADCMPC3Sel 3 ADC End Of Conversion Interrupt MPC3 0: ADC End of Conversion Interrupt not routed to MPC3
assignment control 1: ADC End of Conversion Interrupt routed to MPC3
ADCMPC2Sel 2 ADC End Of Conversion Interrupt MPC2 0: ADC End of Conversion Interrupt not routed to MPC2
assignment control 1: ADC End of Conversion Interrupt routed to MPC2
ADCMPC1Sel 1 ADC End Of Conversion Interrupt MPC1 0: ADC End of Conversion Interrupt not routed to MPC1
assignment control 1: ADC End of Conversion Interrupt routed to MPC1
ADCMPCOSel 0 ADC End Of Conversion Interrupt MPCO 0: ADC End of Conversion Interrupt not routed to MPCO
assignment control 1: ADC End of Conversion Interrupt routed to MPCO
USBOkDedIntCfg (0x75)
BIT 7 6 5 4 3 2 1 0

USBOKMPCI | USBOKMPC6S | USBOKMPC5S | USBOkMPC4S | USBOKMPC3S | USBOKMPC2S | USBOKMPC1S | USBOKMPCO0S

Field
nt el el el el el el el
Acces . . . . . . .
s Type Read Only Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
) 0: No USBOk status change

USBOKMPClInt 7 USBOKk dedicated Power-Good Interrupt 1: USBOK status change caused interrupt

USBOk Dedicated Interrupt MPC6 assignment 0: USBOK Interrupt not routed to MPC6
USBOKMPCESel 6 control 1: USBOK Interrupt routed to MPC6

USBOk Dedicated Interrupt MPC5 assignment 0: USBOK Interrupt not routed to MPC5
USBOKMPC5Sel s control 1: USBOK Interrupt routed to MPC5

USBOK Dedicated Interrupt MPC4 assignment 0: USBOK Interrupt not routed to MPC4
USBOKMPC4Sel 4 control 1: USBOK Interrupt routed to MPC4
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BITFIELD BITS DESCRIPTION DECODE
USBOk Dedicated Interrupt MPC3 assignment 0: USBOK Interrupt not routed to MPC3
USBOKMPC3Sel 3 control 1: USBOK Interrupt routed to MPC3
USBOK Dedicated Interrupt MPC2 assignment 0: USBOK Interrupt not routed to MPC2
USBOKMPC2Sel 2 control 1: USBOK Interrupt routed to MPC2
USBOk Dedicated Interrupt MPC1 assignment 0: USBOK Interrupt not routed to MPC1
USBOKMPC1Sel ! control 1: USBOK Interrupt routed to MPC1
USBOK Dedicated Interrupt MPCO assignment 0: USBOK Interrupt not routed to MPCO
USBOKMPCOSel 0 control 1: USBOK Interrupt routed to MPCO
LEDCommon (0x78)
BIT 7 6 5 4 3 2 1 0
Field LED_BoostLoop - - LED_Open[2:0] LEDIStep[1:0]
Access Type Write, Read - - Read Only Write, Read
BITFIELD BITS DESCRIPTION DECODE
0: Boost voltage is unrelated to LEDO dropout voltage.
) 1: Boost voltage is incresed respect to BstVSet to adjust
LED_BoostLoop 7 Boost/LEDO closed-loop operation control LEDO dropout voltage according to LEDO_REFSEL bits.
Maximum increment is 5V.
Bit 0 = 0: 0 = Viepo > Viep_per or all LED disabled
1 = Viepo £ Viep_pet or LEDO only disabled
. : Bit 1 =1: 0 = Viep1 > Viep_per or all LED disabled
LED_Open 4:2 LEDx open detection (Read only) 1= Vieor < Vieo,per or LED1 only disabled
Bit 2 =1: 0 = Viepz > Viep_per or all LED disabled
1 = Viep2 < Viep_per or LED2 only disabled
00: 0.6mA
. i 01: 1.0mA
LEDIStep 1:0 LED current step-size control 10: 1.2mA
11: RESERVED
LEDORef (0x79)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - LEDO_REFSEL[1:0]
Access Type - - - - - - Write, Read
BITFIELD BITS DESCRIPTION DECODE
00: 0.2V
) LEDO dropout regulation voltage (valid only if 01: 0.3V
LEDO_REFSEL 1:0 LED_BoostLoop = 1) 10: 0.4V
11: 0.5V

www.analog.com

Analog Devices | 183



MAX20366

LEDOCtr (0x7A)

PMIC with Ultra-Low 1Q Regulators, Charger,
Fuel Gauge, and Haptic Driver for Small Li+

System

BIT

Field

LEDOEN[2:0]

LEDOISet[4:0]

Access Type

Write, Read

Write, Read

BITFIELD

BITS

DESCRIPTION

DECODE

LEDOEN

75

LEDO driver enable

000: Off
001: LEDO On

010: Controlled by internal charger status signal

011: Controlled by MPC3
100: Controlled by MPC4
101: Controlled by MPC5
110: Controlled by MPC6
111: Controlled by MPC7

LEDOISet

4:0

LEDO Direct Step Count.
LEDO current in mA is given by (LEDO_1I[4:0] + 1) x
LEDIStep[1:0]

00000:
00001:
00010:
00011:
00100:
00101:
00110:
00111:
01000:
01001:
01010:
01011:
01100:
01101:
01110:
01111:
10000:
10001:
10010:
10011:
10100:
10101:
10110:
10111:
11000:

0.6mA/1.0mA/1.2mA
1.2mA/2.0mA/2.4mA
1.8mA/3.0mA/3.6mA
2.4mA/4.0mA/4.8mA
3.0mA/5.0mA/6.0mA
3.6mA/6.0mA/7.2mA
4.2mA/7.0mA/8.4mA
4.8mA/8.0mA/9.6mA
5.4mA/9.0mA/10.8mA
6.0mA/10.0mA/12.0mA
6.6mA/11.0mA/13.2mA
7.2mA/12.0mA/14.4mA
7.8mA/13.0mA/15.6mA
8.4mA/14.0mA/16.8mA
9.0mA/15.0mA/18.0mA
9.6mA/16.0mA/19.2mA
10.2mA/17.0mA/20.4mA
10.8mA/18.0mA/21.6mA
11.4mA/19.0mA/22.8mA
12.0mA/20.0mA/24.0mA
12.6mA/21.0mA/25.2mA
13.2mA/22.0mA/26.4mA
13.8mA/23.0mA/27.6mA
14.4mA/24.0mA/28.8mA
15.0mA/25.0mA/30.0mA

LED1Ctr (0x7B)

BIT

Field

LED1En[2:0]

LED11Set[4:0]

Access Type

Write, Read

Write, Read

BITFIELD

BITS

DESCRIPTION

DECODE

LED1En

75

LED1 driver enable

000: Off
001: LED1 On

010: Controlled by internal charger status signal

011: Controlled by MPC3
100: Controlled by MPC4
101: Controlled by MPC5
110: Controlled by MPC6
111: Controlled by MPC7
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BITFIELD

BITS

DESCRIPTION

DECODE

LED11Set

4:0

LED1 Direct Step Count.
LED1 current in mA is given by (LED1_I[4:0] + 1) x
LEDIStep[1:0]

00000: 0.6mA/1.0mA/1.2mA
00001: 1.2mA/2.0mA/2.4mA
00010: 1.8mA/3.0mA/3.6mA
00011: 2.4mA/4.0mA/4.8mA
00100: 3.0mA/5.0mA/6.0mA
00101: 3.6mA/6.0mA/7.2mA
00110: 4.2mA/7.0mA/8.4mA
00111: 4.8mA/8.0mA/9.6mA
01000: 5.4mA/9.0mA/10.8mA
01001: 6.0mA/10.0mA/12.0mA
01010: 6.6mA/11.0mA/13.2mA
01011: 7.2mA/12.0mA/14.4mA
01100: 7.8mA/13.0mA/15.6mA
01101: 8.4mA/14.0mA/16.8mA
01110: 9.0mA/15.0mA/18.0mA
01111: 9.6mA/16.0mA/19.2mA
10000: 10.2mA/17.0mA/20.4mA
10001: 10.8mA/18.0mA/21.6mA
10010: 11.4mA/19.0mA/22.8mA
10011: 12.0mA/20.0mA/24.0mA
10100: 12.6mA/21.0mA/25.2mA
10101: 13.2mA/22.0mA/26.4mA
10110: 13.8mA/23.0mA/27.6mA
10111: 14.4mA/24.0mA/28.8mA
11000: 15.0mA/25.0mA/30.0mA

LED2Ctr (0x7C)

BIT

Field

LED2En[2:0]

LED2ISet[4:0]

Access Type

Write, Read

Write, Read

BITFIELD

BITS

DESCRIPTION

DECODE

LED2En

75

LED2 driver enable

000: Off

001: LED2 On

010: Controlled by internal charger status signal
011: Controlled by MPC3

100: Controlled by MPC4

101: Controlled by MPC5

110: Controlled by MPC6

111: Controlled by MPC7

LED2ISet

4:0

LED2 Direct Step Count.
LED2 current in mA is given by (LED2_I[4:0] + 1) x
LEDIStep[1:0]

00000: 0.6mA/1.0mA/1.2mA
00001: 1.2mA/2.0mA/2.4mA
00010: 1.8mA/3.0mA/3.6mA
00011: 2.4mA/4.0mA/4.8mA
00100: 3.0mA/5.0mA/6.0mA
00101: 3.6mA/6.0mA/7.2mA
00110: 4.2mA/7.0mA/8.4mA
00111: 4.8mA/8.0mA/9.6mA
01000: 5.4mA/9.0mA/10.8mA
01001: 6.0mA/10.0mA/12.0mA
01010: 6.6mA/11.0mA/13.2mA
01011: 7.2mA/12.0mA/14.4mA
01100: 7.8mA/13.0mA/15.6mA
01101: 8.4mA/14.0mA/16.8mA
01110: 9.0mA/15.0mA/18.0mA
01111: 9.6mA/16.0mA/19.2mA
10000: 10.2mA/17.0mA/20.4mA
10001: 10.8mA/18.0mA/21.6mA
10010: 11.4mA/19.0mA/22.8mA
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BITFIELD BITS DESCRIPTION DECODE
10011: 12.0mA/20.0mA/24.0mA
10100: 12.6mA/21.0mA/25.2mA
10101: 13.2mA/22.0mA/26.4mA
10110: 13.8mA/23.0mA/27.6mA
10111: 14.4mA/24.0mA/28.8mA
11000: 15.0mA/25.0mA/30.0mA
PFEN (0x7D)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - PFN2Pin PFN1Pin
Access Type - - - - - - Read Only Read Only
BITFIELD BITS DESCRIPTION DECODE
. 0: PFN2 not active
PFN2Pin 1 Status of PFN2 1: PFN2 active
: 0: PFN1 not active
PFN1Pin 0 Status of PFN2 1 PEN1 active
BootCfq (0x7E)
BIT 7 6 5 4 3 2 1 0
Field PwrRstCfg[3:0] SftRstCfg BootDly[1:0] ChgAlwTry
Access Type Read Only Read Only Read Only Read Only
BITFIELD BITS DESCRIPTION DECODE
Power Reset Configuration.
Determines how the device turns on, off, and enters
PwrRstCfg 7:4 hard-/soft-reset. See PwrRstCfg Settings (Table 5)
for PwrRstCfg values and their associated
behaviors.
Soft-Reset Configuration. )
. . 0: Hold register contents
SftRstCfg 3 Indicates whether registers are held or reset to 1: Reset registers to default
default during a soft-reset.
Boot delay. 00: 80ms
. ) . . 01: 120ms
BootDly 21 The boot period when the sequencing engine turns 10- 220ms
on features with sequence bits 010, 011, and 100. 11; 420ms
SYS UVLO automatic retry.
Determines what happens when a SYS UVLO 0: Part latches off until CHGIN is removed _
ChgAlwTry 0 during the b ith CHGIN 1: Part retries to boot after tche_retrv_tmo delay if CHGIN
event occurs during the boot process wit is still present
present.
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PwrCfq (0x7F)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - - StayOn
Access Type - - - - - - - Write, Read
BITFIELD BITS DESCRIPTION DECODE
This bit is used to ensure that the processor booted
correctly. This bit must be set within 5s of power-on
) ) 0: Shut down 5s after power-on
StayOn 0 to prevent the part from shutting down and returning | 4. Stay on
to the power-off condition. This bit has no effect
after being set.
PwrCmd (0x80)
BIT 7 6 5 4 3 2 1 0
Field PwrCmd[7:0]
Access Type Write, Read
BITFIELD BITS DESCRIPTION DECODE
Power Command Register. 0xB2: PWR_OFF_CMD: Places the part in OFF mode
Writing the following values issues the command 0xC3: PWR_HR_CMD: Issues a hard-reset (power cycle)
listed. 0xD4: PWR_SR_CMD: Issues a soft-reset (reset pulse
. . only)
PwrCmd 7:0 After the written value has been validated by the 0xE5: PWR_SEAL_CMD: Places the part in Seal mode.
internal logic, this register is cleared automatically. available only for PwrRstCfg 1011 and 1100
Any other commands are ignored. See PwrRstCfg | 0xF6: PWR_BR_CMD: Places the part in Battery
Settings for the available PwrCmd for each Recovery mode
available only if HrvEn=1
PwrRstCfg value.
BuckCfqg (0x81)
BIT 7 6 5 4 3 2 1 0
Field Bk2FrcDCM Bk1FrcDCM Bk3DVSCur Bk2DVSCur Bk1DVSCur Bk3LowBW Bk2LowBW Bk1LowBW
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION
Buck 2 Forced Discontinuous Conduction Mode (DCM).
Bk2FrcDCM 7 Improves light load efficiency at the expense of load regulation error at higher loads.
This should only be used if the expected maximum load is less than 50mA
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BITFIELD

BITS

DESCRIPTION

0 = Normal operation
1 = Forced DCM operation

Bk1FrcDCM

Buck 1 Forced Discontinuous Conduction Mode (DCM).

0 = Normal operation
1 = Forced DCM operation

Improves light load efficiency at the expense of load regulation error at higher loads.
This should only be used if the expected maximum load is less than 50mA

Bk3DVSCur

Buck 3 DVS Valley Current Selection.
0 = 500mA valley current during DVS transition
1 =1000mA valley current during DVS transition

Bk2DVSCur

Buck 2 DVS Valley Current Selection.
0 = 500mA valley current during DVS transition
1 = 1000mA valley current during DVS transition

Bk1DVSCur

Buck 1 DVS Valley Current Selection.
0 = 500mA valley current during DVS transition
1 = 1000mA valley current during DVS transition

Bk3LowBW

Buck 3 Low Bandwidth Mode.

requirement is cut in half.
0 = High bandwidth mode
1 = Low bandwidth mode

This mode reduces the amount of capacitance required to minimize jitter when
transitioning from DCM to CCM. If this bit is enabled, the output capacitance

Bk2LowBW

Buck 2 Low Bandwidth Mode.

requirement is cut in half.
0 = High bandwidth mode
1 = Low bandwidth mode

This mode reduces the amount of capacitance required to minimize jitter when
transitioning from DCM to CCM. If this bit is enabled, the output capacitance

Bk1LowBW

Buck 1 Low Bandwidth Mode.

requirement is cut in half.
0 = High bandwidth mode
1 = Low bandwidth mode

This mode reduces the amount of capacitance required to minimize jitter when
transitioning from DCM to CCM. If this bit is enabled, the output capacitance

LockMsk (0x83)

BIT

Field

LD2Lck

LD1Lck

BBLck BstLck BK3Lck BK2Lck

BK1Lck

ChglLck

Access Type

Write, Read

Write, Read

Write, Read Write, Read Write, Read Write, Read

Write, Read

Write, Read
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BITFIELD BITS DESCRIPTION DECODE

0: LDO2 registers not masked from locking/unlocking

LD2Lck 7 Lock Mask for LDO2 registers 1: LDO2 registers masked from locking/unlocking

0: LDO1 registers not masked from locking/unlocking

LD1Lck 6 Lock Mask for LDO1 registers 1: LDO1 registers masked from locking/unlocking

0: Buck-Boost registers not masked from
BBLck 5 Lock Mask for buck-boost registers locking/unlocking
1: Buck-Boost registers masked from locking/unlocking

0x0: Boost registers not masked from locking/unlocking

Bstl.ck 4 Lock Mask for boost registers 0x1: Boost registers masked from locking/unlocking

5[ ook mask o Buck regers O BucS egsors ol masked o ooingnlocking
2| LookMaskor Buckz reistr O Bk egters ot ke o ockingnlooig
1| Lookbask or Buckt registr OB e ol e o ckingfniooing
Chglck 0 Lock Mask for charger registers 0x0: Charger registers not masked from locking/unlocking

0x1: Charger registers masked from locking/unlocking

LockUnlock (0x84)

BIT 7 6 5 4 3 2 1 0
Field PASSWD[7:0]
Access Type Write, Read
BITFIELD BITS DESCRIPTION DECODE

Lock/Unlock Password.

Locks or unlocks all unmasked functions set in the
Lock Mask register 0x83 when the correct password | 0%95: Unlock unmasked functions
PASSWD 7:0 is written. Reading this register returns the current OxAA: Lock unmasked functions
lock state of the functions. Locked functions return 1 | All Other Codes: No effect

and unlocked functions return 0. Functions are

organized in the same order as register 0x83.

SFOUTCtr (0x86)

BIT 7 6 5 4 3 2 1 0
Field SFOUTVSet - - - - - SFOUTEN[1:0]
Access Type Write, Read - - - - - Write, Read

BITFIELD BITS DESCRIPTION DECODE
) 0: 5.0V
SFOUTVSet 7 SFOUT LDO output voltage setting. 1:3.3V
. ] . 0x0: Disabled (regardless of CHGIN state).

SFOUTEn 1:0 SFOUT LDO enable configuration. 0x1: Enabled when CHGIN input voltage is present.
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BITFIELD BITS DESCRIPTION DECODE
0x2: Enabled when CHGIN input voltage is present and
controlled by MPC_ (see SFOUTMPC_ bits in register
0x87)
0x3: Reserved.
SFOUTMPC (0x87)
BIT 7 6 5 4 3 2 1 0
Field SFOUTMPC7 | SFOUTMPC6 | SFOUTMPC5 | SFOUTMPC4 | SFOUTMPC3 | SFOUTMPC2 | SFOUTMPC1 | SFOUTMPCO
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
SFOUT MPC7 Enable Control.
) ) 0: SFOUT not controlled by MPC7
SFOUTMPC7 7 If multiple MPCs are selected, SFOUT is controlled | 1. SFQUT controlled by MPC7
by the logical OR of the MPCs.
SFOUT MPC6 Enable Control.
. . 0: SFOUT not controlled by MPC6
SFOUTMPCG6 6 If multiple MPCs are selected, SFOUT is controlled 1- SFOUT controlled by MPC6
by the logical OR of the MPCs.
SFOUT MPC5 Enable Control.
) ’ 0: SFOUT not controlled by MPC5
SFOUTMPC5 5 If multiple MPCs are selected, SFOUT is controlled 1: SFOUT controlled by MPC5
by the logical OR of the MPCs.
SFOUT MPC4 Enable Control.
. . 0: SFOUT not controlled by MPC4
SFOUTMPC4 4 If multiple MPCs are selected, SFOUT is controlled 1- SFOUT controlled by MPC4
by the logical OR of the MPCs.
SFOUT MPC3 Enable Control.
) . 0: SFOUT not controlled by MPC3
SFOUTMPC3 3 If multiple MPCs are selected, SFOUT is controlled 1: SFOUT controlled by MPC3
by the logical OR of the MPCs.
SFOUT MPC2 Enable Control.
" . 0: SFOUT not controlled by MPC2
SFOUTMPC2 2 If multiple MPCs are selected, SFOUT is controlled 1- SFOUT controlled by MPC2
by the logical OR of the MPCs.
SFOUT MPC1 Enable Control.
) . 0: SFOUT not controlled by MPC1
SFOUTMPCA1 1 If multiple MPCs are selected, SFOUT is controlled 1: SFOUT controlled by MPC1
by the logical OR of the MPCs.
SFOUT MPCO Enable Control. SFo c
. ) 0: SFOUT not controlled by MPCO
SFOUTMPCO 0 If multiple MPCs are selected, SFOUT is controlled 1: SFOUT controlled by MPCO
by the logical OR of the MPCs.
12C OTP (0x88)
BIT 7 6 5 4 3 2 1 0

Field

OTPDIG__ADDI[7:0]
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Access Type Write, Read
BITFIELD BITS DESCRIPTION
OTPDIG ADD 70 Thls is .the address of.the OTP reg file for OTP registers read back. OTP registers are
- filled with data from Sidense OTP block during boot.

12C_OTP (0x89)

BIT 7 6 5 4 3 2 1 0
Field OTPDIG__DAT[7:0]
Access Type Read Only
BITFIELD BITS DESCRIPTION
OTPDIG__DAT 7:0 This is the OTP data read back.

Applications Information

12C Interface

The MAX20366 contains an 12C-compatible interface for data communication with a host controller (SCL and SDA). The
interface supports a clock frequency of up to 400kHz. SCL and SDA require pullup resistors that are connected to a
positive supply.

Start, Stop, and Repeated Start Conditions

When writing to the MAX20366 using the I2C interface, the controller sends a START condition (S) followed by the
MAX20366 I12C address. After the address, the controller sends the register address of the register that is to be
programmed. The controller then ends communication by issuing a STOP condition (P) to relinquish control of the bus,
or a REPEATED START condition (Sr) to communicate to another 12C peripheral. See Figure 36.

S Sr P

(C

»
SCL

Ida I
P))
SDA

Figure 36. I12C START, STOP, and REPEATED START Conditions

Peripheral Address

Set the Read/Write bit high to configure the MAX20366 to read mode. Set the Read/Write bit low to configure the
MAX20366 to write mode. The address is the first byte of information sent to the MAX20366 after the START condition.
The MAX20366 has three peripheral addresses. For the ADC and haptic driver registers, the peripheral address is
0xA0/0xA1; for the PMIC the peripheral address is 0x50/0x51; and for the fuel gauge, the peripheral address is
0x6C/0x6D.
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Bit Transfer

One data bit is transferred on the rising edge of each SCL clock cycle. The data on SDA must remain stable during the
high period of the SCL clock pulse. Changes in SDA while SCL is high and stable are considered control signals (see the
Start, Stop, and Repeated Start Conditions section). Both SDA and SCL remain high when the bus is not active.
Single-Byte Write

In this operation, the controller sends an address and two data bytes to the peripheral device (Figure 37). The following
procedure describes the single byte write operation:

The controller sends a START condition.

The controller sends the 7-bit peripheral address plus a write bit (low).

The addressed peripheral asserts an ACK on the data line.

The controller sends the 8-bit register address.

The peripheral asserts an ACK on the data line only if the address is valid (NAK if not).
The controller sends 8 data bits.

The peripheral asserts an ACK on the data line.

The controller generates a STOP condition.

WRITE SINGLE BYTE

S | —P»| DEVICE PERIPHERAL ADDRESS-W A —p REGISTER ADDRESS A —I
L} 8DATABITS A P P

I:I FROM CONTROLLER TO PERIPHERAL

I:I FROM PERIPHERAL TO CONTROLLER

Figure 37. Write Byte Sequence
Burst Write

In this operation, the controller sends an address and multiple data bytes to the peripheral device (Figure 38). The
peripheral device automatically increments the register address after each data byte is sent, unless the register being
accessed is 0x00, in which case the register address remains the same. The following procedure describes the burst
write operation:

The controller sends a START condition.

The controller sends the 7-bit peripheral address plus a write bit (low).

The addressed peripheral asserts an ACK on the data line.

The controller sends the 8-bit register address.

The peripheral asserts an ACK on the data line only if the address is valid (NAK if not).
The controller sends 8 data bits.

The peripheral asserts an ACK on the data line.

Repeat 6 and 7 N-1 times.

The controller generates a STOP condition.
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BURST WRITE
| S }—»‘ DEVICE PERIPHERAL ADDRESS-W | A }—>| REGISTERADDRESS | A }—\
|—> 8 DATABITS -1 A —>| 8DATABITS -2 | A }—\
|—> ~~~~~~~~~~~~~~~~~~ 8DATABITS -N A M

I:I FROM CONTROLLER TO PERIPHERAL

I:I FROM PERIPHERAL TO CONTROLLER

Figure 38. Burst Write Sequence
Single Byte Read

In this operation, the controller sends an address plus two data bytes and receives one data byte from the peripheral
device (Figure 39). The following procedure describes the single byte read operation:

The controller sends a START condition.
The controller sends the 7-bit peripheral address plus a write bit (low).
The addressed peripheral asserts an ACK on the data line. The controller sends the 8-bit register address.
The peripheral asserts an ACK on the data line only if the address is valid (NAK if not).
The controller sends a REPEATED START condition.
The controller sends the 7-bit peripheral address plus a read bit (high).
The addressed peripheral asserts an ACK on the data line.
The peripheral sends 8 data bits.
The controller asserts a NACK on the data line.
The controller generates a STOP condition.
READ SINGLE BYTE

| s |—>|DEVICE PERIPHERALADDRESS-W| A |—>| REGISTER ADDRESS | A |—|
|_>DEVICE PERIPHERALADDRESS-R| A |_>| 8 DATABITS | NA |_>| P |

I:I FROM CONTROLLER TO PERIPHERAL

I:I FROM PERIPHERAL TO CONTROLLER

Figure 39. Read Byte Sequence
Burst Read

In this operation, the controller sends an address plus two data bytes and receives multiple data bytes from the peripheral
device (Figure 40). The following procedure describes the burst byte read operation:

The controller sends a START condition.

The controller sends the 7-bit peripheral address plus a write bit (low).
The addressed peripheral asserts an ACK on the data line.

The controller sends the 8-bit register address.

The peripheral asserts an ACK on the data line only if the address is valid (NAK if not).
The controller sends a REPEATED START condition.

The controller sends the 7-bit peripheral address plus a read bit (high).
The peripheral asserts an ACK on the data line.

The peripheral sends 8 data bits.

The controller asserts an ACK on the data line.

Repeat 9 and 10 N-2 times.

The peripheral sends the last 8 data bits.

The controller asserts a NACK on the data line.

The controller generates a STOP condition.
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BURST READ
S |—»| DEVICE PERIPHERAL ADDRESS-W A REGISTER ADDRESS A —|
|—> St |—| DEVICE PERIPHERAL ADDRESS-R A |—p 8DATABITS - 1 A _|
I—y 8 DATABITS - 2 A P 8 DATABITS - 3 A —|
|—> ------------------ —p 8 DATABITS - N NA [P P

FROM CONTROLLER TO PERIPHERAL
FROM PERIPHERAL TO CONTROLLER

Figure 40. Burst Read Sequence

Acknowledge Bits

Data transfers are acknowledged with an acknowledge bit (ACK) or a not-acknowledge bit (NACK). Both the controller
and the MAX20366 generate ACK bits. To generate an ACK, pull SDA low before the rising edge of the ninth clock pulse
and hold it low during the high period of the ninth clock pulse (see Figure 41). To generate a NACK, leave SDA high
before the rising edge of the ninth clock pulse and leave it high for the duration of the ninth clock pulse. Monitoring for
NACK bits allows for detection of unsuccessful data transfers.

S
|
: NOT ACKNOWLEDGE
| \
S A G -5 G
ACKNOWLEDGE /

Figure 41. Acknowledge Bits

I12C Security Functions

Function Locking

All regulator voltages and the end-of-charge behavior of the charger can be locked. 12C writes to a locked bitfield have no
effect. To lock a function, its lock mask must be removed in the LockMsk register (see register: LockMsk). To remove the
lock mask, set the corresponding function mask bit to 0. By writing the lock password 0xAA to the LockUnlock register
(see register: LockUnlock), all unmasked functions are locked. To unlock functions, repeat the mask/unmask process and
write the unlock password 0x55 to the LockUnlock register see register: LockUnlock).

Secure Writes with Fletcher-16 Checksum

The MAX20366 includes an optional safe 12C-write mode for the registers contained under the PMIC peripheral address
(PERIPHERAL_ID 0x50). When enabled, only single-byte writes are allowed on the PMIC address and each write
sequence must be followed by a two-byte checksum (see Fiqure 42 for the write sequence). In the event that the
checksum evaluation returns TRUE, the PMIC immediately writes the value of the write to the appropriate register. In the
event that the checksum evaluation returns FALSE, the write is not performed and an interrupt indicating write failure is
sent to the system microcontroller.

The fletcher checksum is calculated using the below equations:
CSUM1 = (PERIPHERAL_ID + REG_ADD + DATA) + 255

CSUM2 = ((3 x PERIPHERAL_ID) + (2 x REG_ADD) + (DATA)) + 255 Where PERIPHERAL_ID = 0x50, REG_ADD is
the register address being written, DATA is the byte of data to be written, and + is the modulo function. The write sequence
is as shown in Figure 42 below.
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DATA
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[4]

CRC22

NAKIN CASE OF
CHECKSUM FAILURE

[+]
A

Figure 42. 12C Writes on PMIC Peripheral Address with Fletcher-16 Checksum

Default Bits

Table 8 shows the default settings for different versions. These default values are OTP programmable. Some bits can be
changed through the 12C interface after power-up while some bits are set through OTP.

Table 8. Device Default Settings

EV KIT WITH
FIELD EV KIT HARVESTER MAX20366A MAX20366B MAX20366C
SysMinVit 3.6V 3.6V 4.0V 4.0V 4.0V
ILimBlank Disabled Disabled Disabled Disabled Disabled
ILimCntl 450mA 450mA 1000mA 1000mA 1000mA
IChgDone 30% IFCHG 30% IFCHG 10% IFCHG 10% IFCHG 10% IFCHG
ChgBatReChg ?gr?f/atReg ] ChgBatReg - 70mV | ChgBatReg - 120mV | ChgBatReg - 120mV | ChgBatReg - 120mV
ChgBatReg 4.35V 4.35V 4.20V 4.20V 4.20V
ChgEn Enabled Enabled Enabled Enabled Enabled
PChgTmr 60min 60min 30min 30min 30min
VPChg 3.15vV 3.15V 3.00V 3.00V 3.00V
IPChg 5% IFCHG 5% IFCHG 10% IFCHG 10% IFCHG 10% IFCHG
ChgStepRise 3.80V 3.80V 4.55V 4.55V 4.55V
ChgAutoStop Enabled Enabled Enabled Enabled Enabled
ChgAutoReSta | Enabled Enabled Enabled Enabled Enabled
MtChgTmr 60min 60min 30min 30min 30min
FChgTmr 600min 600min 150min 150min 150min
ChqlStep 100% IFCHG 100% IFCHG 100% IFCHG 100% IFCHG 100% IFCHG
HrvBatReg N/A 4.35V N/A N/A 4.20V
HrvThmEn N/A Cool/Room N/A N/A Cool/Room/Warm
ChgThmEn Cool/Room Cool/Room Cool/Room Cool/Room Cool/Room
VSysUvlo 2.7V 2.7V 3.0V 3.0V 3.0V
. Force SYS-to-BAT Force SYS-to-BAT
HrvThmDis N/A Ideal Diode NIA NIA Ideal Diode
HnBatsys | NIA insatkeg | NA VA sateg
HrvBatReChg N/A HrvBatReg - 70mV_ | N/A N/A HrvBatReg - 120mV
Bk1Step 10mV 10mV 50mV 50mV 50mV
Buck1VSet 1.10V 1.10V 0.70V 0.70V 0.70V
Bk2Step 25mV 25mV 10mV 25mV 25mV
Buck2VSet 1.800V 1.800V 1.05V 1.350V 1.350V
Bk3Step 50mV 50mV 50mV 50mV 50mV
Buck3VSet 3.20V 3.20V 1.85V 1.85V 1.85V
Buck1FETScale | Disabled Disabled Disabled Disabled Disabled
Buck1En Disabled Disabled Disabled Disabled Disabled
Buck2En Disabled Disabled Enabled Enabled Enabled
Buck2FETScale | Disabled Disabled Disabled Disabled Disabled
Buck3FETScale | Disabled Disabled Disabled Disabled Disabled
Buck3En Disabled Disabled Enabled Enabled Enabled
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Buck3DisLDO LDO Enabled LDO Enabled Buck Always Buck Always Buck Always
BBstVSet 5.00V 5.00V 5.00V 5.00V 5.00V
BBstMode Buck-Boost Buck-Boost Buck-Boost Buck-Boost Buck-Boost
BBstEn Disabled Disabled Disabled Disabled Disabled
LDO1Mode LDO LDO Load Switch Load Switch Load Switch
LDO1En Disabled Disabled Disabled Disabled Disabled
BBstFast Low IQ Low IQ Low IQ Low I1Q Low 1Q
BBstFETScale | Disabled Disabled Disabled Disabled Disabled
LDO2En Disabled Disabled Enabled Disabled Disabled
LDO1VSet 0.500V 0.500V 1.850V 1.850V 1.850V
LSW1En Disabled Disabled Disabled Disabled Disabled
LDO2VSet 0.9V 0.9V 1.8V 0.9V 0.9V
LDO2Supply External External Internal External External
LDO2Mode LDO LDO LDO LDO LDO
CPVSet 5.0V 5.0V 5.0V 5.0V 5.0V
ChgPmpEn Disabled Disabled Disabled Disabled Enabled
LSW2Lowlqg Low-1Q Low-1Q Protected Protected Protected
LSW2En Disabled Disabled Disabled Disabled Disabled
LSW1lLowlg Low-IQ Low-1Q Protected Protected Protected
BstVSet 12.00V 12.00V 20.00V 20.00V 20.00V
Bk1DVSCur 1A 1A 0.5A 0.5A 0.5A
Bk1LowBW Full BW Full BW Full BW Full BW Full BW
Bk1FrcDCM Normal Mode Normal Mode Normal Mode Normal Mode Normal Mode
Bk2DVSCur 1A 1A 0.5A 0.5A 0.5A
Bk2LowBW Full BW Full BW Full BW Full BW Full BW
Bk2FrcDCM Normal Mode Normal Mode Normal Mode Normal Mode Normal Mode
Bk3DVSCur 1A 1A 0.5A 0.5A 0.5A
Bk3LowBW Full BW Full BW Full BW Full BW Full BW
INT MSK DIS INT mask until INT mask until INT mask until 100% | INT mask until 100% | INT mask until 100%

- - 100% Boot 100% Boot Boot Boot Boot
BstEn Disabled Disabled Disabled Disabled Disabled
PwrRstCfg 1011 1011 1011 1011 1011
SftRstCfg Reset Regs Reset Regs Reset Regs Reset Regs Reset Regs
BootDly 80ms 80ms 80ms 80ms 80ms
ChgAlwTry Retry Retry Retry Retry Retry
StayOn Enabled Enabled Enabled Enabled Enabled
SFOUTVSet 3.3V 3.3V 3.3V 3.3V 3.3V
SFOUTEn CHGIN CHGIN CHGIN CHGIN CHGIN
UsbOkselect CHGIN Rise CHGIN Rise CHGIN Rise CHGIN Rise CHGIN Rise
LDO1Seq '1‘50(2/1'5” After '1‘5(()?,/1'5” After LDO1En After 100% | LDO1En After 100% | LDO1En After 100%
BBstSeq BBstEn After 100% | BBstEn After 100% | BBstEn After 100% BBstEn After 100% BBstEn After 100%
IBatOc 1600mA 1600mA 1400mA 1400mA 1400mA
Buck1Seq ?gg";: En Aiter ?gg,';: En After Buck1En After 100% | Buck1En After 100% | Buck1En After 100%
Buck2Seq ?gg";fE” After ?gg,';fE” After 50% 50% 50%
Buck3Seq ?(‘)‘gff En After ?gg"f En After 25% 25% 25%
LSW1Seq '1'(8)(\;\;: En Adter '1'3(\)’\0//: En After LSW1EN After 100% | LSW1En After 100% | LSW1En After 100%
BoostSeq BstEn After 100% BstEn After 100% Disabled Disabled Disabled
LDO2Seq ';go?,/fE” After ';g(g/fE” After 0% LDO2En After 100% | LDO2En After 100%
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ChgPmpEn After ChgPmpEn After . . ChgPmpEn After
ChgPmpSeq 100% 100% Disabled Disabled 100%
LSW2Seq ';g(\)’ll/zE” After 1L§(\)/:1/2En After LSW2En After 100% | LSW2En After 100% | LSW2En After 100%
0 0
PFN1RES Connect Resistor Connect Resistor Connect Resistor Connect Resistor Connect Resistor
PFN1PU Pullup Pullup Pullup Pullup Pullup
PFN2RES No Resistor No Resistor No Resistor No Resistor No Resistor
PFN2PU N/A N/A N/A N/A N/A
HrvEn Disabled Enabled Disabled Disabled Enabled
i2c_crc_ena Enabled Enabled Enabled Enabled Enabled
i2c_tmo_ena Enabled Enabled Enabled Enabled Enabled
DrvTmo Disabled Disabled Disabled Disabled Disabled
HptSel LRA LRA LRA LRA LRA
ILimMax 1000mA 1000mA 1000mA 1000mA 1000mA
JEITASet 0 0 0 0 0
TShdn 120°C 120°C 120°C 120°C 120°C
SysPDEn Enabled Enabled Enabled Enabled Enabled
Register Defaults
Table 9 shows the default values of all the registers.
Table 9. 12C Direct Register Defaults
PERIPHERAL | REGISTER REGISTER EV EV KIT WITH
ADDRESS ADD NAME KIT HARVESTER MAX20366A MAX203668 MAX20366C
0xAO0 0x00 HptStatus0 0x00 0x00 0x00 0x00 0x00
0xA0 0x01 HptStatus1 0x00 0x00 0x00 0x00 0x00
0xA0 0x02 HptStatus2 0x00 0x00 0x00 0x00 0x00
0xAO0 0x03 Hptint0 0x00 0x00 0x00 0x00 0x00
0xAO0 0x04 Hptint1 0x00 0x00 0x00 0x00 0x00
0xA0 0x05 Hptint2 0x00 0x00 0x00 0x00 0x00
0xAO0 0x06 HptintMask0 0x00 0x00 0x00 0x00 0x00
0xAO0 0x07 HptIntMask1 0x00 0x00 0x00 0x00 0x00
0xAO0 0x08 HptintMask2 0x00 0x00 0x00 0x00 0x00
0xAO0 0x09 HptControl 0x00 0x00 0x00 0x00 0x00
0xAO0 0x0A HptRTI2CPat 0x00 0x00 0x00 0x00 0x00
0xAO0 0x0B HptRAMPatAdd 0x00 0x00 0x00 0x00 0x00
0xAO0 0x0C HptProt 0x04 0x04 0x04 0x04 0x04
0xAO0 0x0D HptUnlock 0x00 0x00 0x00 0x00 0x00
0xAO0 0x11 HPTCfg0 0x0E Ox0E 0xO0E Ox0E Ox0E
0xAO0 0x12 HPTCfg1 0x8B 0x8B 0x8B 0x8B 0x8B
0xAO0 0x13 HPTCfg2 0x8B 0x8B 0x8B 0x8B 0x8B
0xAO0 0x14 HPTCfg3 0x19 0x19 0x19 0x19 0x19
0xA0 0x15 HPTCfg4 0x03 0x03 0x03 0x03 0x03
0xAO0 0x16 HPTCfg5 0x05 0x05 0x05 0x05 0x05
0xA0 0x17 HPTCfg6 0x11 0x11 0x11 0x11 0x11
0xA0 0x18 HPTCfg7 0x08 0x08 0x08 0x08 0x08
0xAO0 0x19 HPTCfg8 0x1F Ox1F 0x1F Ox1F Ox1F
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0xA0 Ox1A HPTCfg9 0x84 0x84 0x84 0x84 0x84
0xAO0 0x1B HPTCfgA 0x07 0x07 0x07 0x07 0x07
0xAO0 0x1C HPTCfgB 0x40 0x40 0x40 0x40 0x40
0xA0 0x1D HPTCfgC 0xD0 0xD0 0xDO 0xDO 0xDO
0xAO0 Ox1E HPTCfgD 0x07 0x07 0x07 0x07 0x07
0xA0 Ox1F HPTCfgE 0x06 0x06 0x06 0x06 0x06
0xA0 0x20 HPTCfgF 0x24 0x24 0x24 0x24 0x24
0xAO0 0x22 HptAutoTune 0x00 0x00 0x00 0x00 0x00
0xAO0 0x23 BEMFPeriod0 0xD0 0xDO 0xDO 0xDO 0xDO0
0xAOQ 0x24 BEMFPeriod1 0x07 0x07 0x07 0x07 0x07
0xAO0 0x30 HptETRGOdAmp | Ox7F Ox7F Ox7F Ox7F Ox7F
0xA0 0x31 HptETRGOdDur | 0x04 0x04 0x04 0x04 0x04
0xAO0 0x32 HptETRGActAmp | Ox3F 0x3F 0x3F 0x3F O0x3F
0xAO0 0x33 HptETRGActDur | 0x32 0x32 0x32 0x32 0x32
0xAO0 0x34 HptETRGBrkAmp | OxFF OxFF OxFF OxFF OxFF
0xAO0 0x35 HptETRGBrkDur | 0x20 0x20 0x20 0x20 0x20
0xA0 0x40 HptRAMAdd 0x00 0x00 0x00 0x00 0x00
0xAO0 0x41 HptRAMDataH — — — — —
0xA0 0x42 HptRAMDataM — — — — —
0xAO0 0x43 HptRAMDatalL — — — — —
0xAO0 0x50 ADCEnN 0x00 0x00 0x00 0x00 0x00
0xAO0 0x51 ADCCfg 0x00 0x00 0x00 0x00 0x00
0xAO0 0x53 ADCDatAvg 0x00 0x00 0x00 0x00 0x00
0xAO0 0x54 ADCDatMin 0x00 0x00 0x00 0x00 0x00
0xAO0 0x55 ADCDatMax 0x00 0x00 0x00 0x00 0x00
0x50 0x00 ChipID 0x06 0x06 0x06 0x06 0x06
0x50 0x01 Status0 0x00 0x00 0x00 0x00 0x00
0x50 0x02 Status1 0x00 0x00 0x00 0x00 0x00
0x50 0x03 Status2 0x00 0x00 0x00 0x00 0x00
0x50 0x04 Status3 0x00 0x00 0x00 0x00 0x00
0x50 0x05 Status4 0x00 0x00 0x00 0x00 0x00
0x50 0x06 Int0 0x00 0x00 0x00 0x00 0x00
0x50 0x07 Int1 0x00 0x00 0x00 0x00 0x00
0x50 0x08 Int2 0x00 0x00 0x00 0x00 0x00
0x50 0x09 Int3 0x00 0x00 0x00 0x00 0x00
0x50 O0x0A IntMask0 0x00 0x00 0x00 0x00 0x00
0x50 0x0B IntMask1 0x00 0x00 0x00 0x00 0x00
0x50 0x0C IntMask2 0x00 0x00 0x00 0x00 0x00
0x50 0x0D IntMask3 0x00 0x00 0x00 0x00 0x00
0x50 O0xOF ILimCntl 0x06 0x06 0x87 0x87 0x87
0x50 0x10 ChgCntl0 0x0D 0x0D 0x27 0x27 0x27
0x50 0x11 ChgCntl1 0x73 0x73 0x65 0x65 0x65
0x50 0x12 ChgTmr OxFD OxFD OxE4 OxE4 OxE4
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0x50 0x13 StepChgCfg0 0x30 0x30 0x3F 0x3F 0x3F
0x50 0x14 StepChgCfg1 0x07 0x07 0x17 0x17 0x17
0x50 0x15 ThmCfgo 0x3F O0x3F 0x3F O0x3F O0x3F
0x50 0x16 ThmCfg1 Ox1F Ox1F Ox1F Ox1F Ox1F
0x50 0x17 ThmCfg2 Ox1F Ox5F Ox1F Ox1F OxDF
0x50 0x18 HrvCfgo 0x00 0x46 0x00 0x00 0x53
0x50 0x19 HrvCfg1 0x3F Ox7F 0x3F O0x3F Ox7F
0x50 Ox1A IVMONCfg 0x10 0x10 0x10 0x10 0x10
0x50 0x1B Buck1Ena OxEO OxEO OxEO OxEO OxEO
0x50 0x1C Buck1Cfg0 0x50 0x50 0x50 0x50 0x50
0x50 0x1D Buck1Cfg1 0x00 0x00 0x00 0x00 0x00
0x50 Ox1E Buck1lset 0x00 0x00 0x00 0x00 0x00
0x50 Ox1F Buck1VSet 0x37 0x37 0x83 0x03 0x03
0x50 0x20 Buck1Ctr 0x01 0x01 0x01 0x01 0x01
0x50 0x21 Buck1DvsCfg0 0x00 0x00 0x00 0x00 0x00
0x50 0x22 Buck1DvsCfg1 0x00 0x00 0x00 0x00 0x00
0x50 0x23 Buck1DvsCfg2 0x00 0x00 0x00 0x00 0x00
0x50 0x24 Buck1DvsCfg3 0x00 0x00 0x00 0x00 0x00
0x50 0x25 Buck1DvsCfg4 0x00 0x00 0x00 0x00 0x00
0x50 0x26 Buck1DvsSpi 0x00 0x00 0x00 0x00 0x00
0x50 0x27 Buck2Ena O0xEO OxEOQ 0x81 0x81 0x81
0x50 0x28 Buck2Cfg 0x51 0x51 0x50 0x50 0x50
0x50 0x29 Buck2Cfg1 0x00 0x00 0x00 0x00 0x00
0x50 0x2A Buck2lset 0x00 0x00 0x00 0x00 0x00
0x50 0x2B Buck2VSet 0x72 0x72 0x32 0x20 0x20
0x50 0x2C Buck2Ctr 0x02 0x02 0x02 0x02 0x02
0x50 0x2D Buck2DvsCfg0 0x00 0x00 0x00 0x00 0x00
0x50 0x2E Buck2DvsCfg1 0x00 0x00 0x00 0x00 0x00
0x50 0x2F Buck2DvsCfg2 0x00 0x00 0x00 0x00 0x00
0x50 0x30 Buck2DvsCfg3 0x00 0x00 0x00 0x00 0x00
0x50 0x31 Buck2DvsCfg4 0x00 0x00 0x00 0x00 0x00
0x50 0x32 Buck2DvsSpi 0x00 0x00 0x00 0x00 0x00
0x50 0x34 Buck3Ena OxEO OxEO 0x61 0x61 0x61
0x50 0x35 Buck3Cfg 0x51 0x51 0x51 0x51 0x51
0x50 0x36 Buck3Cfg1 0x00 0x00 0x40 0x40 0x40
0x50 0x37 Buck3lset 0x00 0x00 0x00 0x00 0x00
0x50 0x38 Buck3VSet 0xB5 0xB5 0x9A O0x1A 0x1A
0x50 0x39 Buck3Ctr 0x04 0x04 0x04 0x04 0x04
0x50 0x3A Buck3DvsCfg0 0x00 0x00 0x00 0x00 0x00
0x50 0x3B Buck3DvsCfg1 0x00 0x00 0x00 0x00 0x00
0x50 0x3C Buck3DvsCfg2 0x00 0x00 0x00 0x00 0x00
0x50 0x3D Buck3DvsCfg3 0x00 0x00 0x00 0x00 0x00
0x50 O0x3E Buck3DvsCfg4 0x00 0x00 0x00 0x00 0x00
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0x50 Ox3F Buck3DvsSpi 0x00 0x00 0x00 0x00 0x00
0x50 0x40 BBstEna O0xEO OxEOQ O0xEO OxEQ OxEQ
0x50 0x41 BBstCfg 0x05 0x05 0x05 0x05 0x05
0x50 0x42 BBstVSet 0x32 0x32 0x32 0x32 0x32
0x50 0x43 BBstISet 0x00 0x00 0x00 0x00 0x00
0x50 0x44 BBstCfg1 0x13 0x13 0x13 0x13 0x13
0x50 0x45 BBstCtr0 0x08 0x08 0x08 0x08 0x08
0x50 0x46 BBstCtr1 0x00 0x00 0x00 0x00 0x00
0x50 0x47 BBstDvsCfg0 0x00 0x00 0x00 0x00 0x00
0x50 0x48 BBstDvsCfg1 0x00 0x00 0x00 0x00 0x00
0x50 0x49 BBstDvsCfg2 0x00 0x00 0x00 0x00 0x00
0x50 Ox4A BBstDvsCfg3 0x00 0x00 0x00 0x00 0x00
0x50 0x4B BBstDvsSpi 0x00 0x00 0x00 0x00 0x00
0x50 0x51 LDO1Ena O0xEO OxEOQ 0xEO OxEOQ OxEOQ
0x50 0x52 LDO1Cfg 0x01 0x01 0x03 0x03 0x03
0x50 0x53 LDO1VSet 0x00 0x00 0x36 0x36 0x36
0x50 0x54 LDO1Ctr 0x00 0x00 0x00 0x00 0x00
0x50 0x55 LDO2Ena OxEO0 OxEO 0x41 OxEO OxEO
0x50 0x56 LDO2Cfg 0x01 0x01 0x09 0x01 0x01
0x50 0x57 LDO2VSet 0x00 0x00 0x09 0x00 0x00
0x50 0x58 LDO2Ctr 0x00 0x00 0x00 0x00 0x00
0x50 0x59 LSW1Ena OxEO OxEO 0xEO OxEOQ OxEOQ
0x50 0x5A LSWCfg 0x03 0x03 0x01 0x01 0x01
0x50 0x5B LSW1Ctr 0x00 0x00 0x00 0x00 0x00
0x50 0x5C LSW2Ena OxEO OxEO 0xEO OxEOQ O0xEOQ
0x50 0x5D LSW2Cfg 0x03 0x03 0x01 0x01 0x01
0x50 Ox5E LSW2Ctr 0x00 0x00 0x00 0x00 0x00
0x50 Ox5F ChgPmpEna OxEO OxEO 0x00 0x00 OxE1
0x50 0x60 ChgPmpCfg 0x03 0x03 0x03 0x03 0x03
0x50 0x61 ChgPmpCtr 0x00 0x00 0x00 0x00 0x00
0x50 0x62 BoostEna OxEO OxEO 0x00 0x00 0x00
0x50 0x63 BoostCfg 0x0E 0x0E 0x0E 0x0E 0x0E
0x50 0x64 BoostISet 0x00 0x00 0x00 0x00 0x00
0x50 0x65 BoostVSet 0x1C 0x1C 0x3C 0x3C 0x3C
0x50 0x66 BoostCtr 0x00 0x00 0x00 0x00 0x00
0x50 0x67 MPCOCfg 0x00 0x00 0x00 0x00 0x00
0x50 0x68 MPC1Cfg 0x00 0x00 0x00 0x00 0x00
0x50 0x69 MPC2Cfg 0x00 0x00 0x00 0x00 0x00
0x50 0x6A MPC3Cfg 0x00 0x00 0x00 0x00 0x00
0x50 0x6B MPC4Cfg 0x00 0x00 0x00 0x00 0x00
0x50 0x6C MPC5Cfg 0x00 0x00 0x00 0x00 0x00
0x50 0x6D MPC6Cfg 0x00 0x00 0x00 0x00 0x00
0x50 0x6E MPC7Cfg 0x00 0x00 0x00 0x00 0x00
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0x50 Ox6F MPCltrSts 0x00 0x00 0x06 0x06 0x06
0x50 0x70 BK1DedIntCfg 0x00 0x00 0x00 0x00 0x00
0x50 0x71 BK2DedIntCfg 0x00 0x00 0x00 0x00 0x00
0x50 0x72 BK3DedIntCfg 0x00 0x00 0x00 0x00 0x00
0x50 0x73 HptDedIntCfg 0x00 0x00 0x00 0x00 0x00
0x50 0x74 ADCDedIntCfg 0x00 0x00 0x00 0x00 0x00
0x50 0x75 USBOkDedIntCfg | 0x00 0x00 0x00 0x00 0x00
0x50 0x78 LEDCommon 0x00 0x00 0x00 0x00 0x00
0x50 0x79 LEDORef 0x00 0x00 0x00 0x00 0x00
0x50 0x7A LEDOCtr 0x00 0x00 0x00 0x00 0x00
0x50 0x7B LED1Ctr 0x00 0x00 0x00 0x00 0x00
0x50 0x7C LED2Ctr 0x00 0x00 0x00 0x00 0x00
0x50 0x7D PFN 0x01 0x01 0x01 0x01 0x01
0x50 Ox7E BootCfg 0xB9 0xB9 0xB9 0xB9 0xB9
0x50 Ox7F PwrCfg 0x01 0x01 0x01 0x01 0x01
0x50 0x80 PwrCmd 0x00 0x00 0x00 0x00 0x00
0x50 0x81 BuckCfg 0x38 0x38 0x00 0x00 0x00
0x50 0x83 LockMsk OxFF OxFF OxFF OxFF OxFF
0x50 0x84 LockUnlock OxFF OxFF OxFF OxFF OxFF
0x50 0x86 SFOUTCtr 0x81 0x81 0x81 0x81 0x81
0x50 0x87 SFOUTMPC 0x00 0x00 0x00 0x00 0x00
0x50 0x88 12C_OTP_ADD 0x00 0x00 0x00 0x00 0x00
0x50 0x89 12C_OTP_DAT — — — — —

Ordering Information
PART NUMBER TEMP RANGE PIN-PACKAGE
MAX20366AEWZ+ -40°C to +85°C 72 WLP
MAX20366AEWZ+T -40°C to +85°C 72 WLP
MAX20366BEWZ+ -40°C to +85°C 72 WLP
MAX20366BEWZ+T -40°C to +85°C 72 WLP
MAX20366CEWZ+ -40°C to +85°C 72 WLP
MAX20366CEWZ+T -40°C to +85°C 72 WLP

+Denotes a lead(Pb)-free/RoHS-compliant package.

T = Tape and reel.
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Revision History
REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 12/24 Release for Market Intro —
Updated behavior of PwrRstCfg=0111 setting in Table 5; Updated description paragraph | 73, 89, 110,
1 09/25 of RAM Stored Haptic Pattern (RAMHP); Updated descriptions of registers 137, 143, 149,
HptETRGBrkDur, Buck1Ena, Buck2Ena, Buck3Ena, BBstEna, LDO1Ena, LDO2Ena, 155, 161, 164,
ChgPmpEna, BoostEna. 169, 171
Added MAX20366BEWZ+, MAX20366BEWZ+T, MAX20366CEWZ+, and
MAX20366CEWZ+T. Updated Typical operating characteristics. Updated descriptions of 34-47 130
registers HrvCfg0 (0x18), HrvCfg1 (0x19), IVMONCfg (0x1A), Buck1VSet (0x1F), 135 13’6 135
Buck1DvsCfg1 (0x22), Buck1DvsCfg2 (0x23), Buck1DvsCfg3 (0x24), Buck1DvsCfg4 141’ 142’ 144’
2 03/26 (0x25), Buck1DvsSpi (0x26), Buck2VSet (0x2B), Buck2DvsCfg1 (0x2E), Buck2DvsCfg2 145’ 147’ 148,
(0x2F), Buck2DvsCfg3 (0x30), Buck2DvsCfg4 (0x31), Buck2DvsSpi (0x32), Buck3VSet 151’ 153’ 154’
(0x38), Bck3DvsCfg1 (0x3B), Buck3DvsCfg2 (0x3C), Buck3DvsCfg3 (0x3D), 1’95_2’0 1 ’
Buck3DvsCfg4 (0x3E), Buck3DvsSpi (0x3F), and PwrCmd (0x80). Updated Table 8,
Table 9, and Ordering Information.
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