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DEVICES

MAX20366 Evaluation Kit

General Description

The MAX20366 evaluation kit (EV kit) is a fully assembled
and tested circuit board that demonstrates the MAX20366
ultra-low power wearable power management integrated
circuit (PMIC). The MAX20366 includes voltage regulators
such as bucks, boost, buck-boost, and linear regulators,
and a complete battery management solution with battery
seal, charger, power path, and fuel gauge.

The device is configurable through an 12C interface that
allows for programming various functions and reading
device status. The EV kit GUI application sends
commands to the MAXPICO2PMB# adapter board to
configure the device.

The MAX20366EVKIT# has no harvester feature. The
MAX20366HEVKIT# has a harvester feature enabled and
can be connected to MAX20361EVKIT# to evaluate the
interaction between the two devices.

Features

USB Power Option

Flexible Configuration

On-Board LED Current Sink and Battery Simulation
Sense Test Point for Output-Voltage Measurement

Filter Test Point for Haptic-Waveform Measurement
Windows® 8/Windows 10-Compatible GUI Software
Fully Assembled and Tested

Analog Devices is in the process of updating documentation to
provide culturally appropriate terminology and language. This is
a process with a wide scope and will be phased in as quickly as
possible. Thank you for your patience.

319-101092; Rev 0; 01/25

Evaluates: MAX20366

EV Kit Contents

¢ MAX20366 EV kit
¢ MAXPICO2PMB# board
e Two USB A to USB micro-B cables

MAX20366 EV Kit Files

FILE DESCRIPTION

MAX20366EVKitSetupVxxx.exe PC GUI Program

DOCUMENT FEEDBACK

Ordering Information appears at end of data sheet.

TECHNICAL SUPPORT

One Analog Way, Wilmington, MA 01887-2356, U.S.A.

Tel: 781.329.4700

©2024 Analog Devices, Inc. All rights reserved.
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Figure 1. MAX20366 EV Kit Photo
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MAX20366 Evaluation Kit

Quick Start
Required Equipment

MAX20366 EV kit

Windows PC with USB ports

One USB A to USB micro-B cable and MAXPICO2PMB# adapter board

One USB A to USB micro-B cable or power supply (for battery simulation or battery voltage)
Optional one USB A to USB micro-B cable or power supply (for charger input CHGIN)
Voltmeter

Note: In the following sections, software-related items are identified by bolding. Text in bold refers to items directly from
the EV kit software. Text in bold and underlined refers to items from the Windows operating system.

Procedure

The EV kit is fully assembled and tested. Follow the steps to install the EV kit software, make required hardware
connections, and start operation of the kit. The EV kit software can be run without hardware attached. Note that after
communication is established, the IC must still be configured correctly for desired operation mode. Make sure the PC is
connected to the internet throughout the process so that the USB driver can be automatically installed.

1. Visit www.analog.com/products/MAX20366 under the Evaluation Kits tab, View the detailed EV kit information.

2. On the Evaluation Kit page, under the Tools & Simulations tab, download the latest version of the MAX20366 EV kit
software. Save the software to a temporary folder and unpack the zip file.

3. Install the EV kit software on the computer by running the MAX20366EVKitSetupVxxx.exe program inside the

temporary folder.

Verify that all jumpers are in their default positions, as shown in Table 1.

Connect the type-A end of a cable to the PC and micro-USB end of a cable to MAXPICO2PMB# board, and connect

the MAXPICO2PMB# to J13 located on lower left of the EV kit board.

6. Connecta USB A to micro-B cable from the computer to J21 on the upper right corner of the EV kit board to use VBUS
to power the battery simulation circuits on the board, or power the battery simulation circuits from the VHC test point.
(Use a Li-ion battery or power source to evaluate the device if not using the battery simulation circuits. Connect the
battery or power source to J2 on the EV kit board. Skip Step 6 if not using the battery simulation.)

7. Use a voltmeter to check VHC is approximately 5V; BATSIM test point is approximately 3.7V. To adjust the BATSIM
voltage, turn the R58 BATSIM potentiometer. Place shunt on JP9, then confirm that TP1 CSN is the set BATSIM
voltage.

8. On the computer, open the MAX20366 GUI. For the MAX20366EVKIT#, the status bar at the bottom displays
MAX20366 Not Found (Figure 2). The IC is in Seal Mode. For the MAX20366HEVKIT#, the status bar at the bottom
displays Connected (Figure 3). The IC is in Battery Recovery Mode.

9. Press the PB1 (/KIN) button shortly, then the device enters ON mode. For the MAX20366EVKIT, the GUI then displays
Connected, and the registers are read and displayed (Figure 3).

10. The EV kit is now ready for additional evaluation.

11.To evaluate the battery charger, shunt J4 and plug in the USB micro-B cable to J1 of the EV kit to use USB VBUS
power, or externally supply the charging power on TP9 CHGIN.

ok
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[ Wearable Power Management Solution (MAX20366) EV Kit Tool - O X
File Device Options Help
General H Charger Buck 1 H Buck 2 H Buck 3 H Buck-Boost H Boostand LEDs H Other DC-DC H Load Switches H Haptic Driver H Register Map
] _— . Read All
Device Info Current Limiting Monitor Mux
Chip Rev 0x00 Input Current Limit v MON Pin Source v
PwrRstCfg 0110 o ] o )
CHGIN Current Limiter Blanking Time MOMN Resistive Partition Selector
No Blanking 1:1
PFNs and MPCs 0.5ms 2-4
PFN1 State Not Active fms 1
A 10ms 41
PFN2 State Not Active
MPCO State Low MON Off Mode Condition
MPC1 State Low SYS Minimum Voltage Pulled Low by 59k() Resistor
MPC2 State Low 0 T H-Z
MPC3 State Low
MPC4 State Low Set
MPCh State Low
MPCE State Low
MPCT State Low  Interrupts and Status Beadiglemuts
Interrupt Name Mask  Status
MPC Configuration ThmStatint Thermistor monitoring disabled. ThmStat = 110 (See Datasheet).
MPC Select MPCO ILimint CHGIN input current below limit.
+ MPCO Pin Polarity UsbOVPInt CHGIN overvoltage not detected.
MPCO RFU UsbOkint CHGIN input voltage not present or outside of valid range.
+ MPCO Output Value SysBatLimint Charge current actively being reduced to regulate VSYS collapse.
+ MPCO Output Config BatGoodint VBAT > VBAT UVLO or CHGIN input voltage not present.
+ MPCO Direction DeCreEaillnt
+ MPCO Resistor Presence crerain
 MPCO Resistor Config Factint Factory Mode
| MAX20386 Not Found
Figure 2. MAX20366 Not Found Status
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3 Wearable Power Management Solution (MAX20366) EV Kit Toal — [m| *
File  Device Options Help
General H Charger Buck 1 H Buck 2 H Buck 3 H Buck-Boost H Boost and LEDs “ Other DC-DC H Load Switches H Haptic Driver H Reagister Map

Device Info
Chip Rev 0x06
PwrRstCfg 1011

PFNs and MPCs

PFN1 State Active
PFN2 State Mot Active
MPCO State Low
MPC1 State High
MPC2 State Low
MPC3 State Low
MPC4 State Low
MPC5 State Low
MPCE State High
MPCT State Low
MPC Configuration

MPC Select MPCO  ~

MPCO Pin Polarity

MPCO RFU

MPCO Output Value

MPCO Qutput Config

MPCO Direction

MPCO Resistor Presence

MPCO Resistor Config

Current Limiting

Input Current Limit

CHGIN Current Limiter Blanking Time

® No Blanking
0.5ms
1ms
10ms

Monitor Mux

450mA v MON Pin Source

e 11
21
31
41
MON Off Mode Condition

SYS Minimum Voltage

Set

Interrupts and Status

Pulled Low by 59k() Resistor

® Hi-Z
36V

MON Resistive Partition Selector

Read All

Hi-Z v

Read Interrupts

Status

Interrupt Name Mask
ThmStatint
ILimint
UsbOVPInt
UsbOkint
SysBatLimint
BatGoodInt
12cCreFailint
Factint

Thermistor monitoring disabled. ThmStat = 111. See Datasheet.

CHGIN input current limit active.

CHGIN overvoltage not detected.

CHGIN input voltage not present or outside of valid range.
Charge current is not being reduced to regulate VSYS collapse.
VBAT = VBAT_UVLO or CHGIN input voltage not present.

Mo Factory Mode

Connected

Figure 3. Connected Status
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Detailed Description of Software
Software Startup

Upon starting the program, the EV kit software automatically searches for the USB interface circuit and then for the IC
device addresses. The EV kit enters the normal operating mode when the connection is established and addresses are
found. If the USB connection is not detected, the status bar displays Not Connected. If the USB connection is detected,
but the MAX20366 is not found, the status bar shows MAX20366 Not Found.

ToolStrip Menu Bar

The ToolStrip menu bar (Figure 4) is located at the top of the GUI window. This bar comprises File, Device, Options,
and Help menus; each function is detailed in the following sections.

u Wearable Power Management Solution (MAX20366) EV Kit Tool

File Device Options Help

Figure 4. The ToolStrip Menu Items

File Menu
The File menu contains the option to exit out of the GUI program.

Device Menu

The Device menu provides the ability to connect or disconnect the EV kit to the GUI. The Advanced — 1>°C Read/Write
menu allows to read from or write to a selected register with a specified peripheral address. The Advanced — Use
USB2PMB2# option should be checked if using with the USB2PMB2# adapter board.

Options Menu

The Options menu provides several settings to access additional features offered by the GUI. The Disable Polling option
allows registers to be read manually instead of receiving automatic frequent register updates from the IC. The
Lock/Unlock option allows for the lock or unlock of the charger, bucks, boost, buck-boost, and LDOs through 1C. The
Use Fletcher-16 Checksum is checked by default. The EV kit IC has the checksum enabled (i2c_crc_ena = enabled).
Uncheck the Use Fletcher-16 Checksum if evaluating an IC with checksum option disabled.

analog.com Rev 0 | 6 of 40
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Help Menu

The Help menu contains the About option, which displays the GUI splash screen indicative of the GUI version being
used.

Tab Controls

The MAX20366 EV kit software GUI provides a convenient way to test the features of the MAX20366. Each tab contains
controls relevant to various blocks of the device. Changing these interactive controls triggers a write operation to the
MAX20366 to update the register contents. The Read All button reads all the configuration registers that are visible on
the current tab page. The Interrupts and Status section in each tab shows the state of the status registers and their
corresponding interrupts. Checking or unchecking the Mask option controls which interrupts cause the INT output to be
pulled low when asserted.

Click the Read Interrupts button to read and clear the interrupts visible in the current tab. Asserted interrupts are denoted
by bold text in the Interrupt Name. All statuses are polled continuously. The polling feature can be disabled in the Options
section of the menu bar by selecting Disable Polling.

General Tab

The General tab (Figure 5) provides details on device info, PFNs, and MPCs’ status and configuration. Charger input
current and voltage limit setting, IVMON setting, and some general interrupts and status are also found under this tab.

[ Wearable Power Management Solution (MAX20366) EV Kit Tool - O *

File Device Options Help

General Charger Buck 1 Buck 2 Buck 3 Buck-Boost Boost and LEDs Other DC-DC Load Switches Haptic Driver Reqgister Map

. - ) Read All
Device Info Current Limiting Monitor Mux
Chip Rev 0x08 Input Current Limit 450mA - MON Pin Source Hi-Z v
PwrRstCfg 1011
CHGIN Current Limiter Blanking Time MON Resistive Partition Selector
* No Blanking e 11
PFNs and MPCs 0.5ms 2-1
PFN1 State Active fms a1
A 10ms 41
PFN2 State Not Active
MPCO State Low MON Off Mode Condition
MPC1 State High SYS Minimum Voltage Pglled Low by 59k() Resistor
MPC2 State Low 0 Sev D2
MPC3 State Low
MPC4 State Low Set
MPC5 State Low
MPC6 State High
MPCT State Low Interrupts and Status Read Interrupts
_ Interrupt Name Mask  Status
MPC Configuration ThmStatint Thermistor monitoring disabled. ThmStat = 111. See Datasheet.
MPC Select MPCO  « ILimint CHGIN input current limit active.
MPCO Pin Polarity UsbOVPInt CHGIN overvoltage not detected.
MPCO RFU UsbOkint CHGIN input voltage not present or outside of valid range.
MPCO Output Value SysBatLimint Charge current is not being reduced to regulate VSYS collapse.
MPCO Output Config BatGoodint VBAT > VBAT UVLO or CHGIN input voltage not present.
MPCO Direction PeCreFaillnt
MPCO Resistor Presence chreramn
MPCO Resistor COang Factint Mo Factory Mode

Connected

Figure 5. General Tab
analog.com Rev 0 | 7of 40
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Charger Tab

The Charger tab (Figure 6) provides options to set charger voltage, current, and timer in different charging states. The
thermistor monitor configuration can be accessed by clicking the Advanced button.

DWearabIe Power Management Solution (MAX20366) EV Kit Tool - [} x
File Device Options Help

General Charger Buck 1 Buck 2 Buck 3 Buck-Boost Boost and LEDs Other DC-DC Load Switches Haptic Driver Register Map

. Read All
Charger Settings

@ Enable Charger Recharge Threshold BatReg - 170mV v
Charger Auto-Stop Charge Done Threshold 0.1 xIFChg '
Charger Auto-Restart 5 40V
Forced Pre-Charge Mode Precharge Voltage Threshold v
BAT Pull-Down Resistor Precharge Current 0.1 xIFChg v

Battery Regulation Voltage v Precharge Timer 60min -

Step Charge Voltage Threshold - Fast Charge Timer 600min v

Step Charge Hysteresis v Maintain Charge Timer v

Step Charge Current Scaling -

SYS UVLO Falling Threshold v Thermistor Monitoring Charger Settings Advanced...

Interrupts and Status feadintequpts
Interrupt Name Mask  Status
ChgStatint Fast-charge constant current mode in progress.
ChgJEITASDInt Charger disabled due to thermistor monitoring and according to ChgThmEn settings.
ChgJEITARegInt Charger current and/or voltage being actively reduced due to thermistor monitoring.
ChgTmolnt %) Charger has reached a time-out condition.
ChgThmSDint %) Input limiter and charger operating normally.
ChgStepint %) Charger step-charge current reduction not active.

Not Connected

Figure 6. Charger Tab

Buck1/2/3, Buck-Boost Tab

The Buck1, Buck2, Buck3, and Buck-Boost tabs (Figure 7, Figure 8, Figure 9, and Figure 10) provide options to enable
buck/buck boost, set buck/buck boost voltages, inductor current settings, DVS mode and voltage setting, and some
additional settings.

analog.com Rev 0 | 8of 40
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uWearable Power Management Salution (MAX20366) EV Kit Tool — O X
File Device Options Help

General ” Charger Buck 1 [BuckZ ” Buck 3 ” Buck-Boost H Boostand LEDs Other DC-DC Load Switches H Haptic Driver H Register Map

Read All
Buck 1 General Settings Dynamic Voltage Scaling

Buck 1 Enable Configuration Buck 1 DVS Mode .
* Enabled

Enabled by MPC v Buck 1 Alternate Voltage 1 v
Disabled

Buck 1 Alternate Voltage 2 v

Output Voltage Buck 1 Alternate Voltage 3 v

05V Buck 1 Alternate Voltage 4 A

Set = )
Buck 1 Additional Settings
Inductor Peak Current v
Fast Load Transient Response Mode v

@ ) Inductor Peak Current Set by Lookup Table

Adaptive Peak Current _ Enable Integrator
Enable FET Scaling

Enable LX Sense Control

Passive Discharge

Active Discharge :
Low EMI Mode Enable PGOOD Comparator
Forced PWM Mode Enable Battery Recovery Mode
Power-off BRM or HR
Voltage Step M
Enable Power Functionality of DVS
Enable Unlock
Interrupts and Status Read Interrupts
Interrupt Name Mask  Status
ThmBk1int %] Buck 1 in thermal shutdown.

Not Connected

Figure 7. Buck1 Tab
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s S
3 Wearable Power Management Solution (MAX20366) EV Kit Tool = [m] X

File Device Options Help

Buck 1 H Buck 2 ‘ Buck 3 H Buck-Boost Boostand LEDs H Other DC-DC H Load Switches H Haptic Driver H Register Map

General H Charger

) ) . Read All
Buck 2 General Settings Dynamic Voltage Scaling
Buck 2 Enable Configuration Buck 2 DVS Mode Disabled .
Enabled
Enabled by MPC 1~ Buck 2 Alternate Voltage 1 0.500v v
® Disabled
Buck 2 Alternate Voltage 2 0.500v v
Output Voltage Buck 2 Alternate Voltage 3 0.500v v
[ ) 1V Buck 2 Alternate Voltage 4 0.500v .
Set - .
Buck 2 Additional Settings
Inductor Peak Current OmA -
Fast Load Transient Response Mode Disabled -

@ Inductor Peak Current Set by Lookup Table
@ Adaptive Peak Current
@ Passive Discharge

@ Enable Integrator
Enable FET Scaling

Active Discharge @ Enable LX Sense Control

Low EMI Mode @ Enable PGOOD Comparator
Forced PWM Mode Enable Unlock
Voltage Step 10mv .

R |
Interrupts and Status ead Interrupts

Interrupt Name Mask  Status
ThmBk2Int ] Buck2 operating normally.

Connected

Figure 8. Buck2 Tab
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s S
3 Wearable Power Management Solution (MAX20366) EV Kit Tool = [m] X

File Device Options Help

Buck 1 H Buck 2 ‘Bucka H Buck-Boost Boostand LEDs H Other DC-DC H Load Switches H Haptic Driver H Register Map

General H Charger

) ) . Read All
Buck 3 General Settings Dynamic Voltage Scaling
Buck 3 Enable Configuration Buck 3 DVS Mode Disabled .
Enabled
Enabled by MPC 2~ Buck 3 Alternate Voltage 1 0.500v v
® Disabled
Buck 3 Alternate Voltage 2 0.500v v
Output Voltage Buck 3 Alternate Voltage 3 0.500v v
[ ] 1.03V Buck 3 Alternate Voltage 4 0.500v .
Set - .
Buck 3 Additional Settings
Inductor Peak Current OmA -
Fast Load Transient Response Mode Disabled -

@ Inductor Peak Current Set by Lookup Table
@ Adaptive Peak Current
@ Passive Discharge

@ Enable Integrator
Enable FET Scaling

Active Discharge @ Enable LX Sense Control

Low EMI Mode @ Enable PGOOD Comparator
Forced PWM Mode Enable Unlock
Voltage Step 10mv .

R |
Interrupts and Status ead Interrupts

Interrupt Name Mask  Status
ThmBk3Int ] Buck3 operating normally.

Connected

Figure 9. Buck3 Tab
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uWearable Power Management Salution (MAX20366) EV Kit Tool - ] X
File Device Options Help
General II Charger Buck 1 Buck 2 ll Buck 3 ” Buck-Boost “ Boostand LEDs Other DC-DC Load Switches “ Haptic Driver Register Map

. . . Read All
Buck-Boost General Settings Dynamic Voltage Scaling

Buck-Boost Enable Configuration Buck-Boost DVS Mode .
Enabled

Enabled by MPC v Buck-Boost Alternate Voltage 1 v
Disabled

Buck-Boost Alternate Voltage 2 v

Output Voltage Buck-Boost Alternate Voltage 3 v

2 50V Buck-Boost Alternate Voltage 4 v

Set
Buck-Boost Additional Settings
Inductor Peak Current Setting 1 v
. Fast Load Transient Response Mode v
Inductor Peak Current Setting 2 v
Inductor Peak Current Set by Lookup Table Switching Frequency Threshold T
Adaptive Peak/Valley Current Haptic Config VOUT v Alt. Config VOUT M
Passive Discharge Haptic Max Current 1 - Alt. Max Current 1 -
Active Discharge Haptic Max Current 2 v Alt. Max Current 2 v
Buck Only Mode
Enable Voltage Transistion Ramp Enable Alternative Configuration
Low EMI Enable Haptic Configuration
Enable FET Scaling Enable Unlock
Enable Zero-Crossing Comparator Monitor Reset

Interrupts and Status Read Interrupts

Interrupt Name Mask  Status
BBstFaultint M Buck-Boost operating normally.
BBstCcmint [ Buck-Boost Mode. DCM/CCM

| Not Connected

Figure 10. Buck-Boost Tab

Boost and LEDs Tab

The Boost and LEDs tab (Figure 11) provides options to enable boost, set boost voltage, inductor current settings, enable
LEDs, and LED current sink setting.
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File Device Options Help
General Charger Buck 1
Boost Settings
Boost Enable Configuration
Enabled
Enabled by MPC v
Disabled
Output Voltage

Set

Inductor Peak Current

Adaptive Peak Current
Passive Discharge
Fast Start

Enable FET Scaling

Interrupts and Status

Buck 2

u Wearable Power Management Solution (MAX20366) EV Kit Tool

Buck 3 Buck-Boost

Inductor Peak Current Set by Lookup Table

Boost and LEDs Other DC-DC H Load Switches

LEDs

LED Open Detection Status: 000

LED Current Step

LEDO Enable
LEDO Current

LEDO Dropout Regulation Voltage
LEDO Boost Loop Enable

LED1 Enable
LED1 Current

LED2 Enable
LED2 Current

Haptic Driver

Register Map

Read All

Read Interrupts

Interrupt Name Mask
BstFaultint

Status
Boost operating normally.

Not Connected

Figure 11. Boost and LEDs Tab

Other DC-DC Tab

The Other DC-DC tab (Figure 12) includes SFOUT, Charge Pump, LDO1,

analog.com

and LDO2 settings.
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MAX20366 Evaluation Kit

Wearable Power Management Solution (MAX20366) EV Kit Tool - m] X
File Device Options Help
General Charger ‘ Buck 1 Buck 2 Buck 3 Buck-Boost Boostand LEDs Other DC-DC H Load Switches Haptic Driver Register Map
. . Read All
SFOUT and CP LDO 1 Settings LDO 2 Settings
Safe Output LDO Enable Configuration LDO 1 Enable Configuration LDO 2 Enable Configuration
Enabled Enabled Enabled
Enabled by MPC v Enabled by MPC v Enabled by MPC v
Disabled Disabled Disabled
Safe Output LDO Output Voltage
5.0V Output Voltage Output Voltage
33v
0.5V 0.9v
Charge Pump Enable Configuration Set Set
Enabled
Enabled by MPC v Load Switch Mode Load Switch Mode
Disabled Passive Discharge Passive Discharge
Charge Pump Output Voltage Active Discharge Active Discharge
gg Enable Unlock Enable Unlock
’ L2IN Connected to VCCINT
Passive Discharge
Interrupts and Status Randiotanpts
Interrupt Name Mask  Status
ThmLDO_LSWint ] LDO1, LDO2, LSW1, and LSW?2 are operating normally.
UVLOLDO1Int %] LDO1 operating normally.
UVLOLDO2Int %] LDO2 operating normally.
Not Connected

Figure 12. Other DC-DC Tab

Load Switches Tab

The Load Switches tab (Figure 13) includes Load Switch 1 and Load Switch 2 settings.

analog.com

Rev0 | 140f40


https://www.analog.com/en/index.html

MAX20366 Evaluation Kit

Passive Discharge
Active Discharge

Low Quiescent Current
Voltage Protection Enabled

Interrupts and Status

Interrupt Name Mask  Status
ThmLDO_LSWint
LSW1Tmolnt
LSW2Tmolnt

Voltage Protection Disabled. Low Quiescent Current.

u Wearable Power Management Solution (MAX20366) EV Kit Tool - m] X
File Device Options Help
General Charger Buck 1 Buck 2 Buck 3 Buck-Boost Boostand LEDs Other DC-DC Load Switches Haptic Driver Register Map
’ . . . Read All
Load Switch 1 Settings Load Switch 2 Settings
Load Switch 1 Enable Configuration Load Switch 2 Enable Configuration
Enabled Enabled
Enabled by MPC v Enabled by MPC v
Disabled Disabled

Passive Discharge
Active Discharge

Low Quiescent Current
Voltage Protection Enabled

Voltage Protection Disabled. Low Quiescent Current.

LDO1, LDO2, LSW1, and LSW2 are operating normally.
LSW1 failed to startup during timeout period.
LSW2 failed to startup during timeout period

Read Interrupts

Not Connected

Figure 13. Load Switches Tab

Haptic Driver Tab

The Haptic Driver tab (Figure 14) provides options to choose actuator type, haptic driver mode, and different settings for
each mode. To unmask the haptic interrupts, the HptStatIintM bit in OxOD IntMask3 register also needs to be unmasked.

analog.com
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uWearable Power Management Solution (MAX20366) EV Kit Tool - m] X
File Device Options Help
General Charger Buck 1 Buck 2 Buck 3 Buck-Boost Boostand LEDs Other DC-DC Load Switches Haptic Driver Register Map
" 7 : Read All
Haptic Driver Settings RAM Haptic Pattern Mode
Haptic Pattern Mode RAM Address =
RAM Haptic Pattern - MPC v
Real-Time FC Last Sample v
External Triggered - MPC v :
Disabled P :
Acuator Type Selection Duration v
ERM g
LRA Wait v
Full-Scale Voltage v Hepe 4
Automatic Level Compensation Start Address 2 Write Pattern
Automatic Braking
12
Resonant Frequency Initial Guess Real-Texe PG Wode
Autotune Status: Resonant frequency locking was achieved Amplitude v
Resonant Frequency Result: 6.10Hz
Run Autotune Run External Triggered Mode
Haptic Fault: No haptic driver fault detected.
Amplitude Duration
Unlock Haptic Driver Unlock .
Overdrive v v
Active v v
Interrupts, Statuses, and Interrupt Masks
Braking v v
Haptic Interrupts and Statuses Open Status Panel
Not Connected

Figure 14. Haptic Driver Tab

Register Map Tab

The Register Map tab (Figure 15) provides all names and values of MAX20366 registers. Click Read All on the top right
corner to perform a burst read of all registers.

The left table shows the register to be read from or written to. The right table contains descriptions for each register field
of the selected 8-bit register. All bits, along with their field names, are displayed at the bottom of the page.

To set a bit, click the bit label. Bold text represents logic 1 and regular text represents logic 0. To configure the changes
to the device, click the Write button at the bottom right.

analog.com Rev 0 | 16 of 40


https://www.analog.com/en/index.html

MAX20366 Evaluation Kit

u Wearable Power Management Solution (MAX20366) EV Kit Tool - m] X
File Device Options Help
General Charger Buck 1 Buck 2 Buck 3 Buck-Boost Boost and LEDs Other DC-DC Load Switches Haptic Driver Register Map
Register Map Band 28
A - .
A.dS(llar:;s Eggflzg Register Value Field Name Description
. . Status of haptic driver HDIN voltage disable
0xAD 0x00 HptStatus0 OxFF Bit[7] HptHDINDis threshold.
0xA0 0x01 HptStatus1 0x00 Status of ha 5 .
. ptic driver overcurrent protection on the
0xAD | Ox02 HptStatus2 | 0x00 il HPDRPOCPLow DRP low-side switch.
0xAO 0x03 Hptint0 0x00 . Status of haptic driver overcurrent protection on the
0xA0 | Ox04 Hptint1 0x00 BitBl HptDRNOCPLow DRN low-side switch.
0xA0 0x05 Hptint2 0x00 . ] Status of haptic driver overcurrent protection on the
Bit [4 HptDRPOCPHigh . .
OXAQ | Ox06 HptintMask0 | 0x00 ¥ P ¢ DRP high-side switch.
OxAQ 0x07 HptintMask1 0x00 Bit [3] H ] Status of haptic driver overcurrent protection on the
i ! ptDRNOCPHigh . ! .
0xA0 0x08 HptintMask2 0x00 DRN high-side switch.
OXAQ 0x09 HptControl 0x00 Bit [2] HptThm Status of haptic driver thermal protection.
OxA0 [ 0x0A [ HptRTI2CPat 0x00 Bit [1] _ HptClkOn Status of haptic driver clock.
0xAD 0x0B HptRAMPatAdd 0x00 Bit [0] HptFraLock IStabzus of haptic driver BEMF resonant frequency
0xAQ 0x0C HptProt 0x00 | locking.
OxAO | OxOD | HptUnlock 0x00
0xA0 Ox11 HPTCfg0 0x00
0xA0 | O0x12 | HPTCfg1 0x00
OxAO0 | 0x13 [ HPTCfg2 0x00
0xA0 0x14 HPTCfg3 0x00
0xA0 0x15 HPTCfg4 0x00
0xA0 0x16 HPTCfg5 0x00
0xA0 0x17 HPTCfg6 0x00
O0xA0 | 0x18 | HPTCfg7 0x00
7 6 5 4 3 2 1 0
HptHDINDis HptDRPOCPLow  HptDRNOCPLow HptDRPOCPHigh HptDRNOCPHigh HptThm HptClkOn HptFrgLock
Note: Click text to set or clear bit and "Write" to commit to device. Bold text is logic 1. Regular text is logic 0. Read Write
Not Connected

Figure 15. Register Map Tab

Detailed Description of Hardware

The MAX20366 EV kit evaluates the MAX20366 ultra-low power wearable PMIC, which communicates over the 12C
interface. The EV kit demonstrates the IC features such as bucks, buck-boost, boost, LED current sink, linear regulators,
battery charger, and haptic driver. The EV kit uses the IC in a 72-bump wafer-level package on a proven, six-layer PCB
design. The EV kit can use USB VBUS 5V DC for battery and charger input power source. Alternatively, the EV kit can
be powered from an external power supply. Figure 1 and Figure 16 show the EV kit and block annotated pictures.
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Figure 16. MAX20366 EV Kit Block Annotated Picture

Hardware Setup

To use the EV kit with the GUI, connect the MAXPICO2PMB# to the PMOD connector in the bottom left corner of the
board. The MAXPICO2PMB# also provides 3.3V to the logic voltage VIO of the EV kit when shunting J20. Use the J21
USB VBUS to power the battery simulation circuits on the EV kit to supply BAT of the IC. Turning the R58 potentiometer
can change the BATSIM voltage. Connect BATSIM to BAT of the IC with shunt on JP9. Alternatively, instead of using

battery simulation circuits on the board, connect a Li-ion battery on J2 connector. Use the J1 USB VBUS as CHGIN
source and place shunt on J4.

PFNs and MPCs States
The PFNs and MPCs can be pulled up to VIO through a 100kQ resistor, or connected to ground through 100kQ resistor.
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Regulators and Peripherals

All regulator outputs are made available on test points. The inputs to the LDO1, LDO2, Load Switch 1, and Load Switch
2 must be supplied externally through test points. The LDO2 input can be supplied from VCCINT of the IC if set through
the I12C. Bucks, buck-boost, and boost output have sense test points which provide easy voltage measuring.
Thermistor and SET Adjustment

When the J6 shunt is installed, THM is pulled up to TPU through a 10kQ resistor. Header J19 is used to select the pull-
down resistor for THM. When pins 1 and 2 are shunted, potentiometer R14 is used to simulate a thermistor at THM. When
pins 2 and 3 are shunted, a fixed 10kQ resistor is connected between THM and ground.

Header J18 is used to select the resistor for Riser which sets the fast-charge current Ircis. Shunting pins 1 and 2 select
potentiometer R63. Change Riset to change IrcHe. Shunting the Pin 2 and Pin 3 selects a fixed 10kQ resistor, which sets
fast-charge current to 0.2A.

INT and RST LED Indicators

Shunts can be installed on J7 and J8 to show the status of INT and RST as LED indicators, DS2 and DS3. When the
corresponding LED illuminates, it verifies that the active-low output is pulled low.

Haptic Driver

Select haptic driver supply using J23. When pins 1 and 2 are shunted, HDIN is powered from SYS. When pins 2 and 3
are shunted, HDIN is sourced from BBOUT. The haptic driver output is available on J5 where an LRA or ERM vibration
motor can be connected. By shunting J24 and J25, haptic waveform can be measured with the on-board low-pass filters
which convert pulse-width modulation (PWM) to sinewave.

LED Current Sink

The EV kit includes multiple LEDs to test the LEDO, LED1, and LED2 current sinks. The current source for LED1 and
LED2 can be connected to SYS by shunting J14. The current source for LEDO can be selected between SYS and BSTOUT
by J17. Using J16, select between sinking the current from one LED or three LEDs for LEDO.

Jumper Setting
Table 1 shows the detailed jumper setting, and Table 2 shows the connector description.

Table 1. Jumper Setting

JUMPER SHUNT POSITION DESCRIPTION
J3 1-2* CSN connect to FGBAT
J4 1-2 CHGIN connect to USB VBUS from J1
J6 1-2* THM connect to TPU for thermistor monitoring
J7 1-2* INT connect to pull up VIO and DS2.
Js 1-2* RST connect to pull up VIO and DS3
1-2 MPCO pull down to ground
J9 1-3 MPCO connect to GPIO3
1-4 MPCO pull up to VIO
1-2 PFN1 pull down to ground
J10 1-3 PFN1 connect to GPIO1
1-4 PFN1 pull up to VIO
1-2 MPC1 pull down to ground
J11 1-3 MPC1 connect to GPIO4
1-4 MPC1 pull up to VIO
1-2 PFN2 pull down to ground
J12 1-3 PFN2 connect to GP102
1-4 PFN2 pull up to VIO
J14 1-2 LED1/LED2 supply from SYS voltage
J16 1-2 LEDO connect to one LED
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2-3 LEDO connect to three LEDs
1-2 LEDO supply from SYS
17 2-3 LEDO supply from BSTOUT
1-2 ISET connect to potentiometer
J18 2-3* ISET connect to 10kQ (fast-charge current 0.2A)
1-2 THM connect to potentiometer
J19 2-3* THM connect to 10kQ (50%/room zone)
J20 1-2* VIO connect to 3.3V from PMOD
J22 1-2* VHC connect to USB VBUS from J21
1-2* HDIN connect to SYS
J23 2-3 HDIN connect to BBOUT
DRP connect to low-pass filter which convert PWM to sinewave, measure filtered waveform
J24 1-2 at DRP_F
125 1-2 DRN connect to low-pass filter which convert PWM to sinewave, measure filtered waveform
at DRN_F
1-2 MPC4 pull up to VIO
27 2-3 MPC4 pull down to ground
1-2 MPC3 pull up to VIO
128 2-3 MPC3 pull down to ground
1-2 MPC7 pull up to VIO
J30 2-3 MPC7 pull down to ground
1-2 MPC6 pull up to VIO
J31 2-3 MPC6 pull down to ground
1-2 MPC2 pull up to VIO
J33 2-3 MPC2 pull down to ground
1-2 MPCS5 pull up to VIO
J34 2-3 MPCS5 pull down to ground
1-2 SDA connect to ground
J39 2-3 SCL connect to ground
JP9 1-2 BATSIM connect to CSN
*Default position.

Table 2. Connectors Description

CONNECTOR DESCRIPTION
J1 Connect to USB cable for CHGIN voltage
J2 Connect to battery
J5 Connect to LRA/ERM haptic actuator
J13 Connect to MAXPICO2PMB#
J15 Connect to MAX20361 EV kit
J21 Connect to the USB cable for battery simulation

Interaction with MAX20361 EV Kit

The MAX20366 PMIC (version with harvester enabled, HrvEn = 1) can seamlessly interact with the MAX20361 solar
energy harvester. Interactions between the MAX20366 charger and the MAX20361 harvester can be evaluated with the
MAX20366HEVKIT# and MAX20361EVKIT#.

Hardware Settings
The following jumper settings can be used for the interaction test. The MAX20361EVKIT# jumper settings are as follows:

1) Follow the default jumper settings of the MAX20361 EV kit data sheet in Table 1.
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2) For JU2 and JU3, connect jumper position 3—4 so EN and WAKE are connected to interaction Connector S1.
3) Connect JU9 to bring SYS to interaction Connector S1.

4) Utilize the on-board current source for a steady input current. Refer to the On-Board Current Source section of the
MAX20361 EV kit data sheet.

5) The highest on-board input current is recommended. Connect jumper position 1-2 of JU15 to select the highest current
source.

The MAX20366HEVKIT# jumper settings are as follows:
1) Follow the default jumper settings in Table 1.

2) Remove the jumpers on J30 and J31 so MPC6 and MPC?7 are left unconnected. When the MAX20366HEVKIT# and
the MAX20361EVKIT# are connected, the MAX20366 MPC6 pin is connected to the MAX20361 EN pin, and the
MAX20366 MPC7 pin is connected to the MAX20361 WAKE pin.

3) Either the battery simulator (power through J21) or an actual Lithium-ion battery (connected to J2) can be used for the
interaction test. Remember to disconnect JP9 when using the actual Lithium-ion battery.

Software Settings

See the following registers to configure the parameters of the interaction test.

For the MAX20361, field WakeThr[2:0] of register 0x05 WakeCfg determines the SYS/BAT voltage threshold that the
WAKE output is asserted. During interaction, when WAKE is high, the MAX20366 enters ON Mode.

For the MAX20366, registers ThmCfg2, HrvCfg0, and HrvCfg1 offer some settings for how the harvester and PMIC
interaction takes place. Refer to the MAX20361 Harvester Interaction section in the MAX20366 IC data sheet.
Interaction Process

To start the test, connect two EV kits using the S1 of the MAX20361EVKIT# and J15 of the MAX20366HEVKIT#. When
the MAX20361 harvester SYS or output current is charging the BAT node of the MAX20366 PMIC, the MAX20361 harvest
counter updates, which indicates the number of LX pulses transferred from SRC to SYS and correlates to the SYS
charging current.

In the PMIC ON Mode, WAKE is asserted and EN is low. The SYS current keeps charging the battery until the BAT
voltage reaches the harvester battery-regulation voltage set in HrvBatReg. When SYS charging halts, the harvest counter
stops updating.

In PMIC Battery Recovery Mode, both WAKE and EN are low. The SYS current keeps charging the battery until the BAT
voltage reaches the WAKE threshold to enter PMIC ON Mode.

Fuel Gauge Software

The MAX20366 integrates the MAX17260, an ultra-low power fuel gauge IC which implements the Analog Devices
ModelGauge™ mb5 algorithm with high-side current sensing. Use the MAX20360 Fuel Gauge GUI and MAXPICO2PMB
to evaluate the ModelGauge m5 fuel gauge.

Sense Resistor

The default sense resistor (R5) on the MAX20366 EV kit is 0.05Q. To obtain the most accurate testing data, replace R5
with the actual sense resistor used in the actual application.

Software Installation

Visit www.analog.com to download the latest version of the Fuel Gauge EV kit software, MAX20360 Fuel Gauge Tool,
MAX17260GUISetupxxx.zip located on the MAX20360 EV Kit web page. Download the software to a temporary folder
and unzip the zip file. Install the Fuel Gauge EV kit software on the computer by running the MAX17260GUISetupxxx.exe
program inside the temporary folder.

Hardware Setup

The following procedure applies to the MAX20366 EV Kit:

1) Connect the MAXPICO2PMB Adapter Board to J13 of the MAX20366 EV kit.
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2) Connect Jumper J4 and remove Jumper JP9.
3) Connect the application’s battery to Jumper J2 and ensure the battery’s polarity connection.
4) Connect the MAXPICO2PMB Adapter Board to the computer USB port through USB A to USB Micro-B cable.

Communication Port

The Fuel Gauge software automatically finds the MAXPICO2PMB adapter when connected to any USB port.
Communication status is shown on the right-hand side of the bottom status bar. (See Figure 17.) If the adapter is not
found, a No USB Adapter message is displayed. If the adapter is found, but the MAX20366 EV kit board is not found, a
NO SLAVE DEVICE message is displayed. If the communication is valid, a green bar updates as the software
continuously reads the IC registers. If the MAXPICO2PMB is connected, the status bar should be active. The bottom
status bar also displays information on data logging status, the communication mode, hibernation status, selected current-
sense resistor value, device serial number, and the GUI's version number.

Mode: Active SM: Sense: 10,0 mQ Battery Profile: 1 Rewv: 0000 NO SLAVE DEVICE

Figure 17. Bottom Status Bar

Program Tabs

All functions of the program are divided under four tabs in the main program window. Click on the appropriate tab to move
to the desired function page. Located on the ModelGauge m5 tab is the primary user information measured and
calculated by the IC. The Graphs tab visually displays fuel gauge register changes over time. The Registers tab allows
the user to modify common fuel gauge registers one at a time. The Configure tab allows for special operations such as
initializing the fuel gauge logging and performing fuel gauge reset. All tabs are described in more detail in the following
sections.

ModelGauge m5 Tab

The ModelGauge m5 tab displays the important output information read from the IC. Figure 18 shows the format of the
ModelGauge m5 tab. Information is grouped by function and each is detailed separately.

State-of-Charge

The State-of-Charge group box displays the main output information from the fuel gauge: state-of-charge of the cell,
remaining capacity, time-to-full, and time-to-empty.
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Cell Information

The Cell Information group box displays information related to the health of the cell such as the cell's age, internal
resistance, present capacity, number of equivalent full cycles, and change in capacity from when it was new.
Measurements

The Measurements group box displays ADC measurements that are used by the fuel gauge to determine state-of-charge.

Alerts

The Alerts group box tracks all eleven possible alert trigger conditions. If any alert occurs, the corresponding checkbox
is checked for the user to see. The clear alerts button resets all alert flags.

At Rate

The At Rate group box allows the user to input a hypothetical load current and the fuel gauge calculates the corresponding
hypothetical Qresidual, TTE, AvSOC, and AvCap values.

TTE Register: 102.398hr

Cell Full Capacity
FullCapRep Register: 1500.0mAh

RCell Register: 160.156 mOhms

E3 MAX17260 ModelGauge m5 Fuel Gauge (MAX20360) = ] *
File  Device Help
ModelGauge m5 | Graphs | Registers ] Configure || Information
Measurements
35 40 Cell Voltage
30— {~.45 VCell Register: 3.707V
5 5‘:?/ | %5 0 AvgVCell Register: 3.707TV
0 State of Charge (%) 100
5 4.0 Open Circuit Voltage
30— 43 VFOCV Register: 3.707V
N
257, _ 5.0
|
State of Charge Cell Health
RepSOC Register: 16.355% Age Register: 99.707% 50 Temperature

Temp Register: 27.836°C

Remaining Capacity Cell Lifetime Cycles Source: Internal
RepCAP Register: 245.0mAh Cycles Register: 0.00 Cycles

Time to Full Cell Age
TTF Register: N/A TimerH Register: 0.0hr

Time to Empty Cell Resistance Current

Current Register: 0.625mA
Average Current
AvgCurrent Register: 0.000mA

-40 40

At Rate Alerts

AtRate 0x0000 |0.000mA Over Voltage Over SOC Over Temperature Alert Triggered

AORe sidual IR Cfch Under Voltage Under S0C Under Temperature
ALTTE OxFFFF |102.398hr o —_— Clear

AtAVSOC 0x1058 [16.355% i g cont

AtAvCap 0x01EB 245 5mAh Under Current onfigure
Mode: Active SN: 00004146000000030000000E00000007 Sense: 10.0 mQ Battery Profile: 1 Rev: 4031 READING -

Figure 18. ModelGauge m5 Tab

Graphs Tab

Figure 19 shows the format of the Graphs tab. Graph information is grouped into four categories: voltages, temperatures,
capacities, and currents. The user can turn on or off any data series using the checkboxes on the right-hand side of the
tab. The graph visible viewing area can be adjusted from 10 minutes up to 1 week. The graphs remember up to 1 week
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worth of data. If the viewing area is smaller than the time range of the data already collected, the scroll bar below the
graphs can be used to scroll through graph history. All graph history information is maintained by the program. Graph
settings can be changed at any time without losing data.

E3 MAX17260 ModelGauge m3 Fuel Gauge (MAX20360) - O X
File — Device Help
. ModelGauge m5 Graphs.:: Registers | Configure _. Information ._
5.00 Voltages
~ VCell
VD('LE}QE ¥ VFocv
" AvgVCell
0.00
85.0 Temperatures
| Temp
Tempnerature @) AvgTA
(°C)
-40.0
20.000 Currents
+ Current
Current ! +/| AvgCument
(mA) ' 1 |
-20.000
2000.0 Capacities
- - - - £ - | - - I 1 3 - —
Capacity + VFRemCap
(An) o
\/
-500.0
| F 3
< >
19:63:46 06/03/2021 20:03:46 06/03/2021 8 QResidil
Range: @ 10 Minutes 1 Hour 4 Hours 1 Day 1 Week Clear Graphs
Mode: Active SN: 00004146000000030000000E00000007 Sense: 10.0 m{) Battery Profile: 1 Rev: 4031 READING -

Figure 19. Graphs Tab

Registers Tab

The Registers tab allows the user access to all fuel gauge-related registers of the IC. Figure 20 shows the format of the
Registers tab. By using the drop-down menu on the left side of the tab, the user can sort the registers either by function
or by their internal address. Each line of data contains the register name, register address, a hexadecimal representation
of the data stored in the register, and if applicable, a conversion to application units. To write a register location, click the
button containing the register name. A pop-up window allows the user to enter a new value in either hexadecimal units or
application units. The main read loop temporarily pauses while the register updates.
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MAX17260 ModelGauge m5 Fuel Gauge (MAX20360) = O X
File Device Help
._._.ModeIGauge m5 Graphs Registers.:_"Configure :.:Information
Display Register Data
Woltage and Temperature v
- - WCell (FUEN 0xBSSE (3.707V Temp Ox1C3F |28 246°C
Show Register Viewer AvgVCell el 0xB9SD [3.707V AvgTA O0x1BF2 |27 945°C
VRipple (ib:ell 0x0000 (0.000V AlM 0x88D0 |53.443%
TGain 0xEE56
TOff Ox1DA4
DieTemp 0x1C3F |28 246°C
| Value i
Mode: Active | SN: 00004146000000030000000E00000007 | Sense:10.0mQ |  BatteryProfiles1 | Rewd031 | READING -

Figure 20. Registers Tab
Configure Tab
The Configure tab allows the user to access any general IC functions not related to normal writing and reading of register

locations. Figure 21 shows the format of the Configure tab. Each group box of the Configure tab is described in detail
in the following sections.

Read/Write Register

The user can read a single register location by entering the address in hex and clicking the Read button. The user can
write a single register location by entering the address and data in hex and clicking the Write button. The read loop is
temporarily paused each time to complete this action.

Log Data to File

Data logging is always active when the EV kit software starts. The default data log storage location is the My
Documents/Maxim Integrated/MAX17260/Datalog.csv. The user can stop data logging in by clicking the Stop button. The
user can resume logging by clicking the Start button. All user available IC registers are logging in a .csv formatted file.
The user can adjust the logging interval at any time. The user can also enable or disable the event logging at any time.
When event logging is enabled, the data log also stores any IC write or reads that are not part of the normal read data
loop and indicates that any time communication to the IC is lost. The GUI automatically begins writing to a new file on
each launch. To manually begin logging into a new file, click the Advance button.
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Reset IC

Clicking the POR button sends the software POR command to the command register to fully reset the operation the same
as if the IC had been power cycled. Note that resetting the IC when the cell is not relaxed causes fuel gauge error.

Battery Selection

Clicking the Change Battery button opens the battery selector window. In this window, a battery profile is created. The
battery profile stores the EZ Config or custom INI for that battery, as well as any learned parameters if the save and
restore function is used. Ideally, a new profile is created for each battery to store these parameters. The software
automatically programs the IC when the Save Profile and Update IC button is clicked.

Save and Restore

The EV Kit software periodically saves the values from registers related to cell characteristics that change over time.
These values are then restored into an IC after reset so that the fuel gauge remains accurate as the cell ages. The
software automatically performs a save operation every 10 cycles or when the software exits. The user can change the
save interval or force a save operation at any time by clicking the Save button. To restore this information after the IC has
been power cycled or reset through software, click the Restore button.

E3 MAX1T260 ModelGauge m5 Fuel Gauge (MAX20360) = O X
File Device Help

ModelGauge m5 Graphs. Registers | Configure | Information

Log Data to File

IC registers will be stored in the selected logfile at the datalog interval using a .csv
format. The datalog interval is fixed at 2 minutes while the IC is in hibernate mode and
can be adjusted from 5 seconds to 5 minutes when the IC is in active mode. A new data
log is started automatically every 10,000 lines to limit file sizes. The Advance button will
increment the datalog number and force the start of a new data log file earlier if desired.

Path
Documents\Maxim IntegratediMAX17260\Data Logs\Datalog000003.csv

Stop  Advance 152 Interval (seconds) + Log Events + Log as Hex

Battery Selection

The MAX17260 must be configured for the battery that is presently attached to the
system. The EV Kit software tracks individual batteries as they age. Each time the cell
connected to the IC is changed, the user will need to select a matching profile.

Profile Description
| 1 | |New Profile

Change Battery

Other Settings

The IC can be configured for internal or external temperature measurements. Also the
sense resistor value is adjustable to a value between 0.1mQ and 1.0Q.

Reset IC

Click the POR button to reset the IC. Afterwards a battery profile
will need to be selected and loaded.

FOR + Automatically Restore IC Settings After Reset

Read/Write Register

Reads or Writes a single register location. Valid register
addresses are any location from 00 through FF. Use the full 8 bit
address in hexadecimal below.

Register l:l h Write

Save and Restore

Registers defined as Save and Restore contain cell
characterization information that changes over time. Host
software tracks these values and loads them back into the IC any
time it is reset. The user can change the save interval or force a
save or restore using the controls below.

Save Restore 1.001% Interval (cycles)

Sense Resistor: 1002 mQ Temperature: ~ Switch to External

Mode: Active SN: 00004146000000030000000E00000007 Sense: 10.0 mQ Battery Profile: 1 Rev: 4031

Figure 21. Configure Tab

ModelGauge m5 EZ Configuration

Before the IC accurately fuel gauges the battery pack, it must be configured with characterization information. This can
be accomplished in two ways. The first is through a custom characterization procedure that can be performed by Analog
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Devices under certain conditions. The result is an .INI summary file that contains information that can be programmed
into the IC on the Configure tab. Contact Analog Devices for details on this procedure.

The second method is the ModelGauge m5 EZ configuration. This is the default characterization information shipped
inside every IC. This default model produces accurate results for most applications under most operating conditions. It is
the recommended method for new designs as it bypasses the custom cell characterization procedure. Some additional
information is required from the user for EZ configuration initialization.

For EZ configuration, click the Import INI File button in the Information tab, or click Change Battery in the Configure
tab. A Battery Selector panel, as shown in Figure 22, pops out. In the panel, select Use Default IC Settings (EZ Config)
option. Fill in the rated battery capacity and the charge termination current, select the battery chemistry in the Model ID
drop-down menu, and select the minimum system voltage in the Empty Voltage drop-down menu. Check the Charge
voltage is greater than 4.275V box if the full charge voltage is higher than 4.275V. After configuring these items, click
the Save Profile and update IC button to load the EZ configuration into the chip.

For characterized battery, choose the Load INI File option in the Battery Selector panel, and select the INI file provided
from Analog Devices, then click Save Profile and Update IC button to load configuration.

Battery Selector

A battery profile must be loaded into the IC for proper operation. If this is the first time the software has been launched
and no battery profiles are available, a new one must be created. Select either EZ Configuration or load the profile from
an IMI file. Also select whether or not to restore battery history information after the model is loaded. It is recommended
to restore history information. A different profile should be kept for each battery used with the EV Kit. Make sure to label
all batteries so that the correct battery profile is used each time.

Battery Profile Description
1 v ‘New Profile

INI File Optian

® Use Default IC Settings (EZ Config)

1500 Cell Size (mAH) LiCoO2 (Common) » Maodel ID*

3.3+ Empty Voltage (V per cell) *Contact Maxim for special cell chemistries not
100.00 Charge Termination Current (mA) listed in the Model D drop down box.
+ Charge voltage is greater than 4.273V |1U Sense Resistor (m{)

Recommend RSense

Load INI File

Path: [M/A Select File

Save and Restore Option

® Restore Saved Fuel Gauge Data After Loading the Model
Use Existing IC Fuel Gauge Register Data After Loading the Model

Delete Profile Cancel and Exit Save Profile and Update IC

Figure 22. New Battery Selector Panel
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Ordering Information

PART HARVESTER TYPE
ENABLE

MAX20366EVKIT# NO EV Kit

MAX20366HEVKIT# YES EV Kit

#Denotes RoHS compliance.
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MAX20366 EV Kit Bill of Materials

ITEM | REF_DES | DNI/ | QTY | MFGPART# | MANUFACTURER | VALUE DESCRIPTION
DNP
EQE'P'% TEST POINT; PIN DIA=0.1IN:
10, TOTAL LENGTH=0.3IN; BOARD
1 P13 - 15 5003 KEYSTONE N/A | HOLE=0.04IN; ORANGE;
P18 PHOSPHOR BRONZE WIRE
P21 SILVER PLATE FINISH:;
BBOUT_S,
BK10UT _
S-
BK3§UT— TEST POINT; PIN DIA=0.1IN:
BSTOUT TOTAL LENGTH=0.3IN; BOARD
2 | SDORNE - 13 5002 KEYSTONE N/A | HOLE=0.04IN: WHITE;
» ORRT, PHOSPHOR BRONZE WIRE
DRP_F, SILVER:
TP14- '
P17,
TP36,
TP37
C1005X7R1H104
KO50BB;
GRM155R71H104
KE14; TDK;MURATA;TDK
3 o1 ) , | c1005x7R1H104 T IANG 04UE | CAP: SMT (0402); 0.1UF; 10%;
KO50BE; VUDEN-AVX : 50V: X7R; CERAMIC
UMK105B7104KV :
-FR;
04025C104KAT2
A
C1005X5R1V225 CAP; SMT (0402); 2.2UF; 10%;
4 2 ) ! K050BC DK 22UF 35V; X5R; CERAMIC
C3, C5
r 9 C1005X5R0J475 CAP; SMT (0402); 4.7UF; 10%;
5 | c13-c17, - 9 TDK 4.7UF OV
Co1 22 KO50BC 6.3V: X5R: CERAMIC
C1005X5R0J225
KO50BC:; _ CAP; SMT (0402); 2.2UF; 10%:
6 c4 . T | CLosA225KQsNs | TPKSAMSUNG 1 2.2UF | oo\ X5R: CERAMIC
N
C6-C9, GRM155R60J226 CAP; SMT (0402); 22UF; 20%;
7 | c11,c18, - 8 MURATA 22UF > o , 22U, 2070,
C20, o0 ME11 10V; X5R: CERAMIC :
GRM188R6YA10 CAP; SMT (0603); 10UF; 20%;
8 C10, C19 - 2 SMATS MURATA 10UF | 500 XBR: CERAMIC
GRM155R71A273
KAOT;
o c12 ) ] 0402ZC273KAT2 | MURATAAVX; | 0.027U | CAP; SMT (0402); 0.027UF; 10%;
A: YAGEO F 10V; X7R; CERAMIC
CCO0402KRX7R6B
B273
GRM31CR71H47 | MURATAMURATA
5KA12: - CAP; SMT (1206); 4.7UF; 10%;
10| ©23 C27 . 2| GRJ31CR71H475 MU'?%TE/;L:LA'YO 47UF 1 50v: X7R: CERAMIC
KET1; MURATA:YAGEO
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GXM31CR71H47
5KA10;
UMK316AB7475K
L;
GRM31CR71H47
5KA12L:
CC1206KKX7R9B
B475;
CC1206KKX7R9B
B475
C1608X5R1H104 CAP; SMT (0603); 0.1UF; 10%;
" C24 KOSOAA DK 01UF | 50v: x5R: CERAMIC
C1005X7R1C104
KO50BC;
ATC530L104KT1
6.
‘ TDK;AMERICAN
0402YCA1\ 04KAT2 TECHNICAL
C0402x7R160- | CERAMICSAVKV
104KNE: ENKEL
CLO5B104KO5NN ELJEDéfsgﬂl\iggiﬂ
o | C25.C33 NC: URATATOKYAGE | 04UF | CAP: SMT (0402); 0.1UF; 10%;
C35-C38 GRM155R71C104 o : 16V; X7R; CERAMIC
KA8S;
’ PHICOMP:TAIYO
C1005X;B1C104 YUDEN:SAMSUN
: G
CCO0402KRX7R7B _
B104;EMK105B71 ELECTE%'#'CS’KE
04KV
CLO5B104KO5:
C0402C104K4RA
C7867
C0603C225K9PA
C;
i3 o6 GRM188R60U225 | KEMETMURATA; | ., o | CAP; SMT (0603); 2.2UF; 10%;
KEO1; TDK : 6.3V: X5R: CERAMIC:
C1608X5R0J225
KOBOAB
C0603C475K9PA CAP; SMT (0603); 4.7UF; 10%;
14 c28 ° KEMET 4TUF | & SER: CERAMIC:
C0402X7R500-
222KNE;
5 20 GRM155R71H222 |  VENKEL LTD.; 2200P | CAP; SMT (0402); 2200PF; 10%;
KAOT; MURATA;TDK F 50V: X7R: CERAMIC
C1005X7R1H222
KO50BA
C0603C104K8RA CAP; SMT (0603); 0.1UF; 10%;
16 C30 o KEMET 0AUF | J0v: X7R: CERAMIC
C3216X5R1C476 , , o
17 c31 M160AB:GRM31 TDK:MURATA 47TUF ??\7 ’XSS'\Q gsgz\‘ﬂguﬁ 20%;
CR61CA476ME44 P 2R
C3216X5R1H106 _ , L
18 C32 K160AB:GRM31C | TDK:MURATA 10UF gx’xss'\ggsgiwgw' 10%;
R61H106KA12 » AR
GRM188R60J105 CAP; SMT (0603); 1UF; 10%;
19 C34 KAO1 MURATA TUF 1 6 3v: X5R: CERAMIC:
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LG
DS1-DS3, Look. | DIODE: LED; SMT (0603);
20 Hs10 4 | LG L29K-G2J1-24 OSRAM Goy1. | VIE17V; If(test)=0.002A; -40
54 | DEGCTO +100 DEGC
LITE-ON LTST-
DS4, DS8, DIODE; LED; SMD LED; BLUE;
21 DS 3| LTST-CI7ATBKT | ELECTRONICS | CI71T | or e o sy 1F0.020A
INC. BKT
LITE-ON LTST- | DIODE; LED; STANDARD; RED;
22 | DS5-DS7 3 | LTST-C150KRKT | ELECTRONICS | C150K | SMT (1206); PIV=2V; IF=0.02A; -
INC. RKT | 30 DEGC TO +85 DEGC
CONNECTOR; FEMALE; SMT;
101181 | MICRO USB; INPUT OUTPUT
23 J1, J21 2 | 10118194-0011LF AMPHENOL 94- | CONNECTORS; B TYPE
0011LF | RECEPTACLE WITHOUT
FLANGE; RIGHT ANGLE; 5PINS
800-10-
800-10-002-10- CONNECTOR; MALE; TH;
24 J2, 05 2 001000 MILLMAX 002-10- | 5|\ GLE ROW: STRAIGHT: 2PINS
001000
J3, J4, J6-
Js, J14, SULLINS pBCo2 | CONNECTOR; MALE; THROUGH
25 | J20,J22, 11 PBC02SAAN ELECTRONICS | ‘o ¢ | HOLE; BREAKAWAY; STRAIGHT,
J24, J25, CORP. 2PINS
JP9
TSW- | L b THROLGH HOLE; TS
26 J9-J12 4 | TSW-104-07-L-S SAMTEC 103_-37- SERIES: SINGLE ROW:
STRAIGHT; 4PINS
SULUNS | L6 | HOLE: BREAKAWAY, RIGHT
27 J13 1 PBCO6DBAN ELE%I)F;(Q\HCS DBAN | ANGLE: 12PINS: 12PINS .
ALTERNATE PIN NUMBERING
CONNECTOR; MALE; THROUGH
SULLINS pECo4 | HOLE: 0.100INCH CONTACT
28 J15 1 PEC04SBAN ELECTRONICS | ‘oo | CENTERS; MALE BREAKAWAY
CORP. HEADERS; RIGHT ANGLE; NO
MOUNTING; 4PINS
J16-J19,
J23, J27, pBCo3 | CONNECTOR; MALE; THROUGH
29 | J28,J30, 12 PBCO3SAAN SULLINS SAAN | HOLE; BREAKAWAY; STRAIGHT;
J31, J33, 3PINS; -65 DEGC TO +125 DEGC
J34, J39
INDUCTOR; SMT (0806);
30 | L1-L3,L5 4 DFE;;;(JZE' MURATA 2.2UH | WIREWOUND CHIP; 2.2UH;
TOL=4/-20%; 1.8A
DFE201612E- INDUCTOR; SMT (0806); METAL;
31 L4 ! 4R7M MURATA 47U 14 7UH; 20%: 1.20A
SWITCH; SPST; THROUGH
E 182591 | HOLE: 24V; 0.05A; TACTILE
32 PB1 1 1825910-6 CONNEGTIVITY 0.6 | SWITCH; RCOIL=0 OHM;
RINSULATION=100M OHM; TE
CONNECTIVITY
R1, R13, RES; SMT (0402); 1K; 1%;
3 | Res RI6 4 ERJ-2RKF1001 PANASONIC 1K | L 100PPM/DEGC. 0.1000W
RCO0402FR-
R2, R10, _ , RES; SMT (0402); 10K; 1%;
3 | Ri1, R38- 8 07;%"0’(?;&22' YAGEOBOURNS | 10K | 100PPM/IDEGC; 0.0630W
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R40, R49,
R53
R3, R4
» R4, RES; SMT (0402); 300; 1%;
35 | R44,R47, 6 ERJ-2RKF3000 PANASONIC 300 | L O0PPMIDEGS: 0.1000W
R55, R60
RES; SMT (0402); 0.05; 1%;
36 R5 1 | ERJ-2BWFR050X PANASONIC 005 |  00PPMDEGE: 0.2500W
RES; SMT (0402); 10K; 5%;
37 R6 1 ERJ-2GEJ103 PANASONIC 10K | OPPMIDEGC: 0.1000W
R7, R17-
R21, R23-
R35, R41, RES; SMT (0402); 100K; 5%;
38 | cus Rap 25 ERJ-2GEJ104 PANASONIC 100K | OPPM/DEGC: 0.1000W
R48, R50,
R57
RS, R9, CRCWO0402499R RES; SMT (0402); 499; 1%;
39 | R12, R42 4 FK VISHAY DALE 499 | 1100PPM/DEGC; 0.0630W
RESISTOR; THROUGH-HOLE-
RADIAL LEAD; PV36 SERIES; 1M
PV36Y105C01B0 OHM; 10%; 100PPM; 0.5W;
40 | R14,R63 2 0 MURATA ™ | TRIMMER POTENTIOMETER: 25
TURNS; MOLDER CERAMIC
OVER METAL FILM
41 | R22,R36, 5 | CRCW040210R0J VISHAY 10 | RES: SMT (0402); 10; 5%;
R37 NEDHP DRALORIC +200PPM/DEGK; 0.2000W
VISHAY
2 Ra3 ] ﬁﬁéﬁ’g‘?ﬁz’;ﬁ DALE;ROHM a7k | RES: SMT (0402); 4.7K; 1%;
iies SEMICONDUCTO : +100PPM/DEGC; 0.0630W
R
RES; SMT (0402); 0; JUMPER;
43 R51 1 ERJ-2GEOR00 PANASONIC 0 JUMPER: 0.1000W
RES; SMT (0402); 510; 1%;
44 R52 1 ERJ-2RKF5100 PANASONIC 510 | L 00PPM/DEGC. 0.1000W
WSL0805R1000F RES; SMT (0805); 0.1; 1%;
45 | R54, R56 2 EAlS VISHAY DALE 01 | 75PPM/DEGC. 0.1250W
RESISTOR; THROUGH-HOLE-
RADIAL LEAD; 3296 SERIES; 25K
OHM:; 10%; 100PPM:; 0.5W;
46 R58 1 3296Y-1-253LF BOURNS 25K | SQUARE TRIMMING
POTENTIOMETER,; 25 TURNS;
MOLDER CERAMIC OVER
METAL FILM
RES; SMT (0402); 11.5K; 1%;
47 R59 1 ERJ-2RKF1152 PANASONIC 15K | OPPM/DEGC: 0.1000W
CRCW04023K40 RES; SMT (0402); 3.4K; 1%;
48 R61 ! FK VISHAY DALE 34K | 1100PPM/DEGC; 0.0630W
SPACER]. MACHINE FABRICATED;
49 | SAGER4 4 9032 KEYSTONE 9032 | ROUND-THRU HOLE SPACER;
NO THREAD; M3.5; 5/8IN; NYLON
SU3, SU4,
SUB-SU12, _ _ TEST POINT; JUMPER; STR;
Su14, KYCON:KYCON;S TOTAL LENGTH=0.24IN; BLACK;
$1100-B:SX1100- ULLINS SX110
50 SuU16- 24 B:STCORSYAN ELECTRONICS 0.5 | INSULATION=PBT;PHOSPHOR
SU20, ' CORP BRONZE CONTACT=GOLD
SU23- : PLATED
SuU25,
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SuU27,
Su28,
SuU30,
SuU31,
SU33,
SU34
TEST POINT; PIN DIA=0.1IN;
TP7-TPY TOTAL LENGTH=0.3IN; BOARD
51 VHC ’ - 4 5000 KEYSTONE N/A HOLE=0.04IN; RED; PHOSPHOR
BRONZE WIRE SILVER PLATE
FINISH;
TEST POINT; PIN DIA=0.1IN;
TP29- TOTAL LENGTH=0.3IN; BOARD
52 TP33 - 12 5001 KEYSTONE N/A HOLE=0.04IN; BLACK;
PHOSPHOR BRONZE WIRE
SILVER PLATE FINISH;
EVKIT PART- IC; PMIC WITH
ULTRA-LOW IQ REGULATORS;
ANALOG MAX20 | CHARGER; FUEL GAUGE; AND
53 U1 - 1 MAX20366EWZ+ DEVICES 366EW | HAPTIC DRIVER FOR SMALL LI+
Z+ SYSTEM; PACKAGE OUTLINE
DRAWING: 21-100373; PKG.
CODE: W724A4+1; WLP72
TEXAS OPA56 | IC; AMP; RAIL-TO-RAIL I/O;
54 u2 - 1 OPA569AIDWPR INSTRUMENTS 9AIDW | POWER AMPLIFIER; WSOIC20-
PR EP 300MIL
ANALOG MAX88 | IC; VREG; ULTRA-LOW-IQ LOW-
55 U3 - 1 MAX8880EUT+ DEVICES 80EUT | DROPOUT LINEAR REGULATOR
+ WITH POK; SOT23-6
FAIRCHILD NC7W | IC; BUF; TINY LOGIC ULTRA-
56 U4 - 1 NC7WZ07P6X SEMICONDUCTO | Z07P6 | HIGH SPEED DUAL BUFFER;
R X SC70-6
ANALOG
57 PCB - 1 MAX20366 DEVICES PCB PCB:MAX20366
CONNECTOR; USB CABLE;
58 ':\AAIISS%; DNI 2 AK67421-0.5 ASSMANN 22(_%72 MALE-MALE; USB_2.0; 5PINS-
) 4PINS; 500MM
ANALOG MAXPI | ACCESSORY; BRD; PACKOUT;
59 MISC3 DNI 1 MAXPICO2PMB# DEVICES CO2P | MAXPICO2PMB ADAPTER
MB# BOARD
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MAX20366 EV Kit Schematic

PN 88
s ]
4 4
£ £
Vi 4,V 8 g
10 AR g5 | ¢ g
+ O = O
39 39
N 8 g |
5 &=l
8 3| >
Nkge Nk ge
NKgEe NTgg
> )—{\‘
4 g5 |
o U;
>

gio1
Pz
GPio
Gpio

353
4“\‘
H £ £
2
4 9 2 2 L3
S ] H H]
=k - oF - €5 - ek
sf sk - L
v £
558
o
= ©
&
g
5 g 8 5
8| 8| 5

analog.com Rev 0 | 340f40


https://www.analog.com/en/index.html

MAX20366 Evaluation Kit

MAX20366 EV Kit Schematic (continued)
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MAX20366 EV Kit Schematic (continued)
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MAX20366 EV Kit PCB Layout
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MAX20366 EV Kit PCB Layout (continued)
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Notes

ALL INFORMATION CONTAINED HEREIN IS PROVIDED “AS IS” WITHOUT REPRESENTATION OR WARRANTY. NO RESPONSIBILITY IS
ASSUMED BY ANALOG DEVICES FOR ITS USE, NOR FOR ANY INFRINGEMENTS OF PATENTS OR OTHER RIGHTS OF THIRD PARTIES THAT
MAY RESULT FROM ITS USE. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. NO LICENSE, EITHER EXPRESSED OR
IMPLIED, IS GRANTED UNDER ANY ADI PATENT RIGHT, COPYRIGHT, MASK WORK RIGHT, OR ANY OTHER ADI INTELLECTUAL PROPERTY
RIGHT RELATING TO ANY COMBINATION, MACHINE, OR PROCESS, IN WHICH ADI PRODUCTS OR SERVICES ARE USED. TRADEMARKS AND
REGISTERED TRADEMARKS ARE THE PROPERTY OF THEIR RESPECTIVE OWNERS. ALL ANALOG DEVICES PRODUCTS CONTAINED HEREIN
ARE SUBJECT TO RELEASE AND AVAILABILITY.
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