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MAX17330 Evaluation Kit

General Description

The MAX17330 evaluation kit (EV kit) is a fully assembled
and tested surface-mount PCB that evaluates the stand-
alone charger, fuel gauge IC with protector and optional
SHA-256 authentication for 1 cell lithium-ion/polymer
batteries.

The MAX17330 EV Kkits include the IC evaluation board
with integrated 12C interface and USB micro-B cable.
Windows® based graphical user interface (GUI) software
is available for use with the EV kit and can be download-
ed from https://www.maximintegrated.com/MAX17330
product page under Design Resources tab. Windows 7
or newer Windows operating system is required to use
with the EV kit GUI software.

Benefits and Features

e ModelGauge m5 Algorithm

e Charges, Monitors, and Protects a 1S Battery

e Full Protection Solution On-Board for Evaluation

e Battery Voltage (VgarT) Range of +2.16V to +4.9V
with Default Hardware

e Input Voltage up to 5.7V

e Default Current Range -5A (Discharge) to +2.56A
(Charge) with 10mQ Sense Resistor (Higher Currents
can be Supported by Changing to a Smaller Sense
Resistor)

e 2 Thermistor Measurements

e On-Board 12C Communication Interface with Built-In
MAXUSB Interface

e Windows 7 or Newer Compatible Software
e Proven PCB Layout
e Fully Assembled and Tested

Ordering Information appears at end of data sheet.

MAX17330 EV Kit Files

FILE DESCRIPTION
MAX17330EVKitGUISetup.msi Installs all EV kit files on a
computer

Evaluates: MAX17330

Quick Start

Required Equipment

e MAX17330 Evaluation kit

e Lithium-ion/Polymer cell

e \/oltage source/Power supply
e |oad circuit

e USB Micro B cable

e PC with Windows 7 or newer windows operating
system and USB port

Procedure

Follow the steps to install the EV kit software, make
required hardware connections, and start operation of
the kits. The EV kit software can be launched without
the hardware attached. It automatically recognizes the
hardware when connections are made. Note that after
communication is established with the IC, it must be con-
figured correctly for proper operation.

1) Visit https://www.maximintegrated.com/MAX17330
page under Design Resources tab to download the
latest version of the MAX17330 EV kit software. Save
the EV kit software to a temporary folder and unpack
the ZIP file.

2) Install the EV kit software on a computer by running
the MAX17330EVKIitGUISetup.msi program inside
the temporary folder. The program files are copied,
and icons are created in the Windows Start menu.
The software requires Windows 7 or a newer operat-
ing system. The software requires the .NET Frame-
work 4.5 or later. If you are connected to the internet,
Windows automatically updates the .NET framework
as needed.

3) Follow the prompts to complete the installation.
The evaluation software can be uninstalled in the
Add/Remove programs tool in the Control Panel.

4) The EV kit software launches automatically after in-
stallation or alternatively, it can be launched by click-
ing on its icon in the Windows Start menu.

Windows is a registered trademark and registered service mark of Microsoft Corporation.
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MAX17330 Evaluation Kit

5) Make connections to the EV kit board based on
Figure 1. The cell connects between the BATTN/
BATTP pads. The load or charger circuit can be con-
nected between the SYSN and SYSP pads at this
time as well.

6) Connect the EV kit to a USB port on the PC using the
USB cable. Press the PKWK button to wake up the
MAX17330. The GUI software establishes communi-
cation automatically.

7) At startup, the IC defaults to EZ Configuration. If a
custom .INI file for the application is available, it
should be loaded at this time.

8) To begin charging, connect a source at SYSP/SYSN.
MAX17330 will regulate the voltage and current
based on the settings in the Charging Configuration.
Connect a resistor or an E-Load to begin discharging
the battery.

Evaluates: MAX17330

Detailed Description of Hardware

The MAX17330 EV kit board provides a variety of features
that highlight the functionality of the IC. The following sec-
tions detail the most important aspects of the EV kit board.

Communication Connections

The USB interface on the PCB establishes 12C commu-
nication between the IC and the software GUI interface.
When developing application code separately, connec-
tions to the communication lines can be made directly to
the board SDA and SCL pins. The user must apply the
appropriate external pullup resistors to the communication
lines when not using the built-in MAXUSB interface.

Wake buttons

When the MAX17330 is first connected to a cell, the IC
will be in a shutdown state. To wake the device, either
apply a voltage source across SYSN and SYSP, or if no
source or load is connected but a cell is connected, press
the PKWK button. When the Pushbutton function is used,
the ALRTWK button can be used to pull down the ALRT
pin to wake the IC.
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Figure 1. MAX17330 Board Connections
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External Thermistor/Zero Volt Charge

The MAX17330 can be configured to use temperature
measurements from 1 or 2 external thermistors. All EV
kit boards come with 2 thermistors installed as surface
mount components RT1 and RT2. If the application
requires direct thermal contact to the cells, RT1 can be
removed and replaced with a leaded thermistor connect-
ed between the RT+/RT- solder pads. RT2 is placed close
to the FET Q3 to monitor the FET temperature. JU2 must
be selected to TH2 setting to use the second thermistor to
measure the FET temperature, or JU2 may be connected
to ZVC to charge a cell below MAX17330 VyyLo.-

Sense Resistor Options

All EV kit boards are shipped with a 10mQ 0805-size
chip sense resistor installed. Oversized land pattern
pads allow for different size sense resistors to be used if
desired.

External I12C Interface

J3is an unpopulated header that may be used to interface
the MAX17330 USB interface to a custom board, or to
interface a custom 12C master to the MAX17330 on the
EV Kit. Cut the traces between the two rows of headers
to separate the MAXUSB interface from MAX17330. To
interface to a MAX17330 IC on another PCB using the
MAXUSB and EV Kit GUI, use the pins on the pin 1 side.
To connect to a different 12C master, use the pins on the
GND/SCL/SDA silkscreen side. An external pullup must
be supplied on SDA and SCL when interfacing with a
different master.

Detailed Description of Software

The MAX17330 EV kit software gives the user complete
control of all functions of the MAX17330, as well as the
ability to load a custom model into the IC. Separate con-
trol tabs allow the user access to view real-time updates
of all monitored parameters. The software also incorpo-
rates a data-logging feature to monitor a cell over time.

After the installation is complete, open the Program
Files (x86)\Maxim Integrated\MAX17330 folder and
run MAX17330.exe or select it from the program menu.
Figure 2 shows a splash screen containing information
about the EV kit that appears as the program is being
loaded.

Evaluates: MAX17330

Communication Port

The EV kit software automatically finds the EV kit when
connected to any USB port. Communication status is
shown on the right-hand side of the bottom status bar.
See Figure 3. If the EV kit cannot be found, a No USB
Adapter message is displayed. If the EV Kit is found, but
the IC cannot be found, a No Slave Device message
is displayed. If the IC is properly powered, pressing the
PKWK button will wake up the IC. Otherwise, if com-
munication is valid, a green bar updates as the software
continuously reads the IC registers.

The bottom status bar also displays information on
data logging status, the communication mode, power
mode, selected current-sense resistor value, device serial
number, and the EV kit GUI’s version number.

Program Tabs

All functions of the program are distributed under various

tabs in the main program window. Click on the appropriate

tab to move to the desired function page.

e Located on the ModelGauge m5 tab is the primary
user information measured and calculated by the IC.

e The Charger + Protection tab displays all the charger
and protection settings of the IC.

e The Graphs tab visually displays fuel gauge changes
over time.

maxim
integrated.

ModelGauge m5 Fuel Gauge
MAX17330 Evaluation Kit
Version: 1.0.0.0

© Maxim Integrated Products, Inc.
All rights reserved.

Website: www maximintegrated com

Support:  support@maximintegrated.com

Disable Splash Screen oK

Figure 2. EV kit Splash Screen

’ Data Logging: On Communication: 12C Mode: Active Sense: 10.0 mQ

Device Serial Number: 0800013098CA1D26 Software Ver: 1.0.0.0 Firmware Rev:40B0 ‘

READING I ‘

Figure 3. EV kit Bottom Status Bar
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e The Registers tab allows the user to view and modify
common fuel gauge registers one at a time.

be recalled and viewed from the IC.

e |f SBS Mode is enabled on the IC, the SBS tab is
displayed to show the SBS Memory Map.

e The I12C Traffic Log tab maintains a log of any special
communication with the IC.

e The Commands tab allows for special operations
such as initializing the fuel gauge logging and perform-
ing fuel gauge reset.

e The Configuration tab allows the user to modify the
NVMemory registers one at a time, but any changes
here are not written to NVMemory.

e The Authentication tab allows the user to send and
verify the SHA commands.

e The History tab allows all of the history information to

All tabs are described in more detail in the following sec-
tions.

ModelGauge m5 Tab

The ModelGauge m5 tab in Figure 4 displays the impor-
tant output information read from the IC. Information is
grouped by function and each is detailed separately.

File  Device Help
ModelGauge m5 ” Charger + P " Graphs ” Regist ” C H C ” Auth ” History H 12C Traffic Log I
State of Charge Cell Information IC Information
Reported State of Charge Cell Full Capacity IC Part Number
\ \ | | | | / RepSOC Register 9.6% FullCapRep Register 3500.000mAh MAX17330
e /!y /, Remaining Capacity Cell Health IC Firmware Revision
N & RepCAP Register 336.000mAh Age Register 110.0% DevName Register 0x40B0
State of Charge (%) Z Time to Full Cell Lifetime Cycles IC Serial Number
°\\ //% TTF Register N/A Cycles Register 0.31Cycles ROMID | 0800013098CA1D26
Time to Empty CellAge
TTE Register 102.398hr TimerH Register 342.400hr
Cell Resistance
RCell Register 129.395mOhms
Measurements Charge Status
Pack Current Charging Voltage
awtlingg, Voltages gy, : e ;
- o ////,, VCell Register 3.688V S \:\\ 7 s, Current Register 0.313mA ChargingVoltage Register 4.200V o CC (Constant Current)
VS 2O | —— Register 3.683V SN %% | Pack Average Current Charging Current
AvgCurrent Register -0.469mA ChargingCurrent Register 1130mA © cv (Constant Voltage)
] B Parallel Management o CP (Constant Power)
il Fuel Gauge Temperature Sl .
\\\"\ o /’/// Temp Register 27.2°C \\\"\ o /’/// Die Temp Allow Charging © CT (FET Temperature Limit)
S X PP % | DieTemp Register 29.20°C i
= = FET Temperature B = Block Discharge © cD (Dropout Saturation
Disabled Prevention)
Alerts Protection Status At Rate
o Charging o Protection o CHG FET o DIS FET o PermFail
AtRate G 0x0000 [0.000mA
o Over Voltage o Under Voltage o ovP o uvp
’ AtQResidual [Z&le 0x0000 (0.000mAh
Over Te it Under Te t TooColdC TooHotC TooHotD DieHot
© OverTemperature @) Under Temperature o o o o ALTTE [EeBYY OxFFEF [102.398hr
Q© Over Current Q©  Under Current Q occe Q@ oc Qooce Q@ oo Q sc AAVSOC [ESHINY 0x0EF4 [15.0%
AtAvCap [(ZeHd 0x0417 |523.500mAh
Q ovwersoc Q© Undersoc Q© socchange | @ Qoiiw Q) Full
Alert Triggered Clear Alerts O shan O cgwor O Leak Detect
Data Logging: On Communication: 12C Mode: Active Sense: 10.0 mQ Device Serial Number: 0800013098CA1D26 Software Ver: 1.0.0.0 Firmware Rev:40B0 READING I

Figure 4. ModelGauge m5 Tab
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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.

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 measure-
ments that are used by the fuel gauge to determine the
state of charge.

Charge Status

The Charge Status group box displays the desired
charging current and voltage for the battery state and
temperature. It also indicates the charging control mode.
When the mode is CC, the Pack Current will match the
Charging Current register. When the CV mode is indi-
cated, VCell will match Charging Voltage. If the Pack
Current is lower than Charging Current, the reason will be
indicated in this group box.

Parallel Management

When the parallel management function is enabled,
the Allow Charging button must be pressed to turn on
the CHG FET while a charge source is connected. The
button changes to show Stop Charging while charging is
allowed. Press Stop Charging to block charging again.

The Block Discharging Checkbox turns on the Discharge
Blocking function. If the Block Discharging box is pressed,
the Allow Charging button will turn off the DIS FET when

www.maximintegrated.com
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any negative current is detected. Discharging is allowed
when the box is checked, or while the button is blocking
charging (shows Allow Charging). See Table 1 for more
details.

Alerts

The Alerts group box tracks all possible alert trigger
conditions. If any alert occurs, the corresponding LED
becomes green for the user to see. The clear alerts but-
ton resets all alert flags.

Protection Status

The Protection Status group box displays the status of
the charge and discharge FETs as well as all bits of the
ProtStatus register. If the FETs LED is green, the current
can flow. If the LED is red, there is a fault condition and
the FET is open, preventing current flow.

At Rate

The At Rate group box allows the user to input a hypo-
thetical load current (AtRate) and the fuel gauge calcu-
lates the corresponding hypothetical Qresidual, TTE,
AvSOC, and AvCap values.

Table 1. Parallel Management FET Control

BLOCK
BUTTON DISCHARGE | CHGFET | DIS FET
TEXT
BOX
Allow Charging Unchecked Blocked ON
Stop Charging Unchecked ON ON
Allow Charging Checked Blocked ON
Stop Charging Checked ON OFF

Maxim Integrated | 5
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Charger + Protection Tab

The Charger + Protection tab in Figure 5 displays the
charger and protection settings read from the IC. The
settings cannot be changed from this tab. Please use
the Configuration Wizard to update these settings.
Information is grouped by function and each is detailed
separately.

The Measurements, Alerts, and Protection Status
group boxes display the same information that is shown
on the ModelGauge m5 tab.

Evaluates: MAX17330

Charging Configuration

The Charging Configuration group box displays the
charging settings and all the protection settings related to
charging as well as a graphical view of those selections
across the programmable temperature ranges.

Discharging Configuration

The Discharging Configuration group box displays all
the protection settings related to discharging.

File  Device Help
ModelGauge m5 | Charger + Protection H Graphs " Regist I[ C H C { H || History ” 12C Traffic Log
Measurements Alerts Protection Status
o Charging o Protection o CHG FET o DIS FET o PermFail
VCell 3.689V VFOCV 3.690V Q© Over Voltage Q© Under Voltage Q ow Q uw
Temp 27.0°C DieTemp Disabled Q© oOverTemperature ) Under Temperature Q TooCoidc Q) TooHotC ) TooHotD () DieHot
Current 0.156mA AvgCurrent -1.094mA Q© OverCurrent Q© Under Current Qocce Q@ oc Qooce Q op Q sc
RepSOC 9.5% Q owersoc Q© under soc Q© socchange | Q Qoviw Q) Ful
Leak Current — Alert Triggered Clear Alerts o FWShdn o ChgWDT o Leak Detect
Charging Configuration Discharging Configuration
Perm OVP Fail 451V
Empty Voltage (V) 33
ovp X
Charging Votage Min. System Voltage (V) 33 /| Disable
Charging Current
PreQual Voltage 26
Under OCV Protection (V) 292
Under Voltage Protection (V) 26 Timer 1.4s-2.8s V| UVReady
oo Caid — oo Hat Under Voltage Shutdown (V) 244
™ T2 Twarm T T4 TooHot TPermFail
(foo Cokd) (Cokd) (o) (TuoHiol)i (Oachargs ot Overdischarge Current -3000 Timer 0.7s-1.4s
0 10 40 45 55 75 85 (Slow) (mA)
OVP Timer 2.8st0 5.65 Overdischarge Threshold -4096 Timer
Perm OVP Fail (V) 451 Charger Watchdog Timeout (Fast) (mA) (ms)
Short Circuit Threshold (mA) -5120 Timer
OVP (V) 4.19 4.25 423 421 Watchdog o
Timer
OVP Release (V) 415 421 419 417 |Full Blocks Charging Fault Release Current 15
(CurrDet) (mA)
Charging Voltage (V) 414 42 418 416 Full Timer 45s to 67s Load Removal Detection
Charging Current (mA) 282 1130 848 565 ?I‘::z""e"‘ 0.7s-1.4s
Overcharge = 15000
Current (Slow)(mA) 760 3040 2280 1520 Q Overflow Threshold (/..,) 50002 | CheckSum
Overcharge Current o ~|Enable JEITA Charging
(Fastma) Efi3bls JEMA'Protaction CheckSum | 0x1092 | |Calculate Checksum
Pre-charge Current (mA) 17.66 +|Enable Protection
Enable Parallel Charging Feature
Data Logging: On Communication: 12C Mode: Active Sense: 10.0 mQ Device Serial Number: 0800013098CA1D26 Software Ver: 1.0.0.0 Firmware Rev:40B0 READING -

Figure 5. Protector Tab

www.maximintegrated.com

Maxim Integrated | 6




MAX17330 Evaluation Kit

Graphs Tab

Figure 6 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

Evaluates: MAX17330

graphs remember up to 1 week’s worth of data. If the view-
ing 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 informa-
tion is maintained by the program. Graph settings can be
changed at any time without losing data. Voltages in the
graph are plotted as an average cell voltage measurement.
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Figure 6. Graphs Tab
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Registers Tab

The Registers tab in Figure 7 allows the user access to
all fuel gauge-related registers of the IC. The user can
sort the registers either by function or by their internal
address by clicking the appropriate button at the top of the
tab. 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 applica-
tion units.

The MAX17330 has a Write Protection function that
prevents accidental writing of any register. Before writ-
ing any register, the Write Protection must be disabled.
The GUI provides a convenient switch at the top of the

Evaluates: MAX17330

Registers and Configuration tabs to lock and unlock
the Write Protection. The Write Protection status will be
automatically re-enabled if there is no movement of the
mouse for 10 seconds to prevent accidentally leaving the
Write Protection disabled.

To write a register location, first toggle the Write
Protection slider to unlocked and then click on 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. The changes made on the
register tab are reflected in the 12C Traffic log.

File  Device Help

ModelGauge m5 H Charger + Protection H Graphs “ Registers “ C H Confi { H h

| History | 12C Traffic Log

Wiite Protection @) Locked
Register Data

Status (o] 0x8882 veell (%P 0xB856 |3.687V

ProtStatus (e8] 0x0000 AvgVCell (J5E) 0xB857 (3.687V
ProtAlrts (BN 0x0004 ChargingVoltage (G 0xD200 [4.200V
HProtCfg (el 0xC462 Batt ({ebyd 0x2E13 (3.686V
HProtCfg2  [Cletdal OxF883 PCKP (eH0):] 0x2E04 |3.681V
nBattStatus  X3:%] 0x0000 VFOCV 0xB85A (3.687V
nUVPiTh  EXE3] 0x508C VRipple L1eh3:24 0x000C (0.000V
nTPTh1  [EK3RSN 0x3700
nTPriThs KDY 0x5528
nIPATh1 e[ k] 0x4CB5
nBALTh LY 0x0000
nTPrith2  [EXGERE)] 0x2D0A

Addr  Hex  Value Addr  Hex | Value

RepCap  [GSHUE] 0x027E [319.000mAh Current BT 0xFFEF [-2.656mA
FullCapRep B0 0x1B58 |3500.000mAh AvgCurrent OXFFFD |-0.469mA
DesignCap EEE:] 0x1B58 |3500.000mAh ChargingCurrent (e8] 0x1C40 |1130.000mA
FullCapNom (PE) 0x1E12 |3849.000mAh IChgTerm 0x046D [177.031mA
AtRate 0x0000 (0.000mA

MixCap EP3:] 0x03D3 |489.500mAh LeakCurrRep |EX:H 0x0000 (0.0mA
QResidual H0led 0x01C3 [225.500mAh
AvCap 0x0210 |264.000mAh TTE OXFFFF (102.398hr
dQAcc 0x02FD |1530.000mAh TTF OxFFFF |102.398hr
VFRemCap YN 0x03CC |486.000mAh Timer (o4 0x4066 (0.805hr
FullCap O0x1DF5 (3834.500mAh TimerH (o524 0x007A |390.400hr
QH HED) 0x0380 |448.000mAh
AtQResidual  [(Ge8d 0x0000 |0.000mAh
AtAvCap 0x03D3 |489.500mAh
Data Logging: On Communication: 12C Mode: Active Sense: 10.0 mQ

Addr  Hex  Value Voltages Addr Hex  Value Temps/Percent| Addr  Hex  Value [ [Addr| Hex | Value
6C

m Addr Hex  Value

Device Serial Number: 0800013098CA1D26

By Data Type By Address

Temp BT ox199¢ [25.6°C
AvgTA (I K 0x1998 (25.6°C
DieTemp Ry 0x1BB6 [27.71°C

AvgDieTemp [GSEEL) 0x1BAA [27.66°C
FETTemp [G&EE) 0xFD52 [-2.7°C

RepSOC (L[] 0x091E (9.1%
VFSOC (el a3 0xOCA3 (12.6%
Age (FeHikd 0x6DF6 (110.0%
FullSocThr (e K} 0x5000 (80.0%
MixSOC (eH1)) 0xOCB8 (12.7%
AvSOC 6C: 0x080E |8.1%
dPAcc (1] 0x027C (39.8%

Config 0x2214
MiscCfg 2 0x3070
FilterCfg EPX) 0x0EA3
VEmpty 9N 0x1924 [1V
RelaxCfg g.U) 0x0839
LearnCfg .5l 0x4696
Config2 .\ 0x2058
QRTable00 &4 0x3C00
QRTable10 g4 0x1B80
QRTable20 fckdl 0x191E
QRTable30 YY) 0x54B1

Software Ver: 1.0.0.0 Firmware Rev:40B0

READING .

Figure 7. Registers Tab
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Commands Tab

The Commands tab in Figure 8 allows the user to access
any general IC functions not related to normal writing
and reading of register locations. Each group box of the
Commands tab is described in detail in the following
sections.

Evaluates: MAX17330

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 com-
plete this action.

File Device Help

[ Cony

‘IAL

| History | 12€ Traffic Log |

ModelGauge m5 “ Charger + Protection ” Graphs " Registers “ Ci

Read/Write Register

Reads or Writes a single register location. Valid register addresses are any location from 0 through 1FF.
Use the full 9 bit address below and the software will automatically convert based on communication

mode.
Slave Adress 0x I:I
Register 0x |:

/! Use Auto Slave Address
Write
Read

Log Data to File

IC registers will be stored in the selected logfile at the datalog interval using a .csv format. The datalog
interval can be adjusted from 5 seconds to 5 minutes and can be changed while logging.

[c:\Battery\WMAX17330_log_data.csv

Stop Log Change Filename 15 * Datalog Interval (seconds) +/ Log Events

Prepare for Shipping

IC will enter shipmode approximately 30 seconds after commands are sent and no communication.

Enter Shipmode Stop Communication

Data Logging: On Communication: 12C Mode: Active Sense: 10.0mQ

Device Serial Number: 0800013098CA1D26

Reset IC

To reset the IC through software, first write 0x0000 to location 0x080, and then send the software Power-on-Reset
(POR) command 0x000F to the Command Register. The result will be the same as if the IC has been completely
power cycled.

Full Reset

Write Non-Volatile Memory Block

Write all non-volatile memory on pages 18 through 1D. This op will also copy latile settings into their
corresponding register locations so that the new settings will take effect without the need to reset fuel gauge
operation.

Write NV Block

Write Protect and Lock Register Blocks

To enable/disable the write protect or permanently lock any of the five memory blocks, click on the corresponding
button below. Write protection can be enabled and disabled. Locking a block is a permanent operation that
cannot be reversed

Write Protection Permanent Lock

@& ) Locked Lock1 Non-Volatile Memory Pages 1A, 1B and 1E (" Unlocked
@ ) Locked Lock2 ModelGauge Register Pages 01 to 04, 0B, and 0D 7 Unlocked
@) Locked Lock3 Non-Volatile Memory Pages 18 and 19 " Unlocked
@) Locked Lock4 Non-Volatile Memory Page 1C () Unlocked
@& ) Locked Lock5 Non-Volatile Memory Page 10 () Unlocked
@) Locked Wirite Protect Global Lock

Note: The Global Lock must be unlocked before unlocking any of
the individual locks

Software Ver: 1.0.0.0 Firmware Rev:40B0

READING -

Figure 8. Commands Tab
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Log Data to File

Data logging is always active when the EV kit software
is started. The default data log storage location is the
My Documents/Maxim Integrated/MAX17330/Datalog.
csv. The user can stop data logging by clicking the Stop
Log button or change the data log file name by clicking
the Change Filename button. Whenever data logging is
active, it is displayed on the bottom status bar of the EV
kit window. All user-available IC registers are logging in a
.csv formatted file. The user can adjust the logging inter-
val 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 any time
communication to the IC is lost.

Reset IC

Clicking the Full Reset button sends the software POR
command to the command register and sets the POR_
CMD bit of the Config2 register to fully reset fuel-gauge
and charger operation as if the IC had been power cycled.
Note that resetting the IC when the cell is not relaxed
causes fuel gauge error.

Nonvolatile Memory Block

Clicking the Write NV Block button sends the Copy NV
Block command to the command register that causes
all register locations from 180h to 1EFh to be stored in
nonvolatile memory. Nonvolatile memory has a limited
number of copies and the user is prompted to confirm
before executing the copy.

www.maximintegrated.com
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Write Protect and Lock Register Blocks

Clicking one of the six Write Protection sliders locks or
unlocks a page or pages of memory as listed. Before
unlocking any individual block, the Global Lock slider
must first be unlocked.

Clicking one of the five Permanent Lock sliders locks a
page or pages of memory as listed. This is a permanent
operation, so the user is prompted to confirm the opera-
tion before setting the lock.

Configuration Tab

The Configuration tab has similar formatting to the stan-
dard Registers tab as shown in Figure 9, but there are
some major differences. When the user changes a regis-
ter value on the Configuration tab, only the RAM value
of that location is changed. The nonvolatile value remains
unchanged. Register text changes to BLUE to indicate
the RAM and nonvolatile values do not match. The user
must complete a nonvolatile burn on the Commands tab
or run the Configuration Wizard to change the nonvola-
tile value. The nonvolatile memory has a limited number
of updates that are shown in a box on the top right side
of the tab. Maxim recommends using the Configuration
Wizard to make any changes to nonvolatile memory
instead of changing registers manually. The wizard can
be launched through the Device drop-down menu at the
top of the EV kit software window or by the button on the
top-right of the Configuration tab. See the Configuration
Wizard section for details. Note any register information
that is displayed in the RED text indicates a nonvolatile
write error where the data read back after a nonvolatile
memory write does not match the expected value. Also
note, the Write Protection must be unlocked before modi-
fying any registers.

Maxim Integrated | 10
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File  Device Help
ModelGauge m5 H Charger + Protection || Graphs H Registers ‘l Commands || Configuration H Authentication || History || 12C Traffic Log ‘
Write Protection ()" Unlocked NVM Updates Remaining lIl Confi ion Wizard Pi Tool
Register Data
nXTabled X 0x0000 nQRTable00 (V.0 0x3C00 nChgCtrl1 pEHe) 0x0154 nDPLimit 0x0000
nXTable1 [EXFEEN 0x0000 NQRTable10 BN 0x1B80 nPReserved! L&Y 0x0000 nScocvLim 0x0000
nXTable2 hH:FY 0x0000 nQRTable20 BV 0xDB04 nChgCfa0 pE MY 0x2001 nAgeFcCfg 0x0000
nXTable3 pLE:EY 0x0000 n@RTable30 %] 0x0885 nChgCtri0  [ER3ex] 0x08C2 nDesignVoltage 0x0000
nXTablea [REFHEEY 0x0000 nCycles H.¥Y 0x0000 nRGain ECHL2 0x0000 nVGain 0x01C0
nXTable5 pE:EY 0x0000 nFullCapNom H.51 0x1FB8 |4060.00mAh nPackResistance k3dssl 0x0000 nRFastVShdn 0x0000
nxTable6 pH: [ 0x0000 nRComp0 .Y 0x0841 nFullSOCThr 0x0000 |0.0% nManfcirDate 0x0000
nXTable7 p{H:pd 0x0000 nTempCo vl 0x223E nTTFCFG p{Herd 0x0000 nFirstused 0x0000
nXTables  BAFEE] 0x0000 nBaliStatus ¥X] 0xoo000 NCGAIN BEFTel] 0x4000 nSerialNumberd 0x0000
nXTabled LR 0x0000 nFullCapRep .5 0x1B58 |3500.00mAh nADCCfg el 0x5188 nSerialNumber 0x0000
nxTable10 XL 0xo000 ndQTot ¥\ 0x0000 nThermCfg  ELHEN 0x71E8 nSerialNumber2 0x0000
nxXTable11 [ 0x0000 nMaxMinGurr BA:Y 0x0000 nChgCfgl  [EEFE:] 0x3A3F nDeviceNamed 0x0000
nVAIRTh 16:8C LGOI niMaxiinVolt H.te 0x0000 nManfctriName [ER&s 0x0000 nDeviceName1 0x0000
nTAIMTh SH:)H 0x0000 nMaxMinTemp ] 0x0000 nManfctrame1 gde 0x0000 nDeviceName2 0x0000
nIAIMTh B4 0x0000 nFaultLog .\ 0x0000 nManfctriName? EEsd 0x0000 nDeviceName3 0x0000
nSAIMTh pFE: e 0x0000 nTimerH BN 0x0000 |0.000hr nRSense 0x03E8 nDeviceName4 0x0000
nOCVTableo [pEFEDL] 0x0000 nCONFIG B 0x2295 nUVPTh Bl 0x508C
nOCVTable1 [BEFEEN 0x0000 nRippleCfg BiSH 0x0204 nTPrTh B3l 0x3700
nOCVTable2 [EEFEF 0x0000 nMiscCFG B 0xoo000 nTPrTh3 Pl 0x5528
nOCVTable3 [LEEK] 0x0000 | nDesignCap |EX3:%] 0x07D0 [1000.00mAR nIPTh1 ikl 0x4CB5
nOCVTabled [REEEEY 0x0000 nSBSCFG B:2Y 0x0000 nBALTh T 0x0000
nOCVTable5 [REEEE] 0x0000 nPACKCFG B:E1 0x2000 nTPrTh2 0x2D0A
nOCVTables [EEEEIY 0x0000 nRelaxCFG B:13 0x0839 nProtMiscTh il 0x7A58
nOCVTable7 [XEER) 0x0000 nConvgCFG Bl 0x2241 nProtCrg Byl 0x3008
nOCVTables [EXEEL] 0x0000 nNVCFGO B:] 0x0a80 nJEITAC Bl 0x704B
nOCVTableg [pEFEEN 0x0000 nNVCFG1 Bt 0x0182 nJEITAV L] 0x0059
nOCVTable10 pELEELY 0x0000 nNVCFEG2 B:%.\ OxDEOA nOVPCig BTN 0xB354
nOCVTable11 [ 0x0000 NHIbCFG 0x0909 nStepChg B 0xCB84
nichgTerm [EXFEIS 0x046D [177mA NROMIDO Bi'ed 0x1D26 nDelayCfg Bl OxDEAF
nFiltercfg  [EXEE 0x0000 NROMID1 Bl 0x98CA noDSCTh Ho] 0xD2AF
nVEmpty 0xA561 nROMID2 Bl 0x0130 nODSCCfg Hud 0x4355
nLearnCfg )y 0x0000 nROMID3 pNH:)E 0x0800 nProtCfg2 0x1092
Data Logging: On Communication: 12C Mode: Active Sense: 10.0 mO Device Serial Number: 0800013098CA1D26 Software Ver: 1.0.0.0 Firmware Rev:40B0 ‘ READING I ‘

Figure 9. Configuration Tab
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Authentication Tab

The Authentication tab in Figure 10 allows full evaluation
of the SHA-256 security feature. Each group box of the
Authentication tab is described in detail in the following
sections.

SHA Challenge/ROM ID

The 160-bit SHA-256 Challenge message consists of ten
16-bit Challenges. To manually enter the challenge mes-
sage, click the hex value field of each challenge number
and edit the value in the text box. Click the Randomize
Challenge button to create a random challenge message.

SHA Secret

The 160-bit SHA-256 Secret key consists of ten 16-bit
Secret values. Unless the secret is specifically pro-
grammed by Maxim Integrated for the customer, the
default key value is 0. To prepare for authentication with

Evaluates: MAX17330

the IC, enter the known secret value for the IC connected
to GUI. Click Clear Secret to reset the key values in the
IC to 0. Please note that is not possible to clear secret
if the secret is locked. Click Lock Secret to perma-
nently lock the secret value for the IC. Secret Changes
Remaining shows the remaining chances to update the
SHA Secret value.

Authentication Result

This group box provides four methods to perform authen-
tication evaluation. When the authentication process
begins, the IC will calculate MAC based on the challenge
and stored secret value. The GUI, which represents
the host-side processor, will also calculate based on
Challenge and known secret. If the SHA Secret is entered
correctly matching the programmed secret state in the IC,
the authentication should succeed given any challenge
using any of the four methods. Compute MAC with ROM

File  Device Help

SHA Challenge / ROM ID

The 160-bit Challenge value must be written prior to a SHA Computation. Enter values into the
Challenge registers directly or click the Randomize Challenge button to fill the challenge
registers with a completely random value. The challenge valug is not written to the IC until one of
the Compute MAC buttons below is clicked. The ROM ID is always read only and cannot be
updated.

Addr  Hex

Challenge0 DxBEB2
Challenge1 0x1913
Challenge2 0x483D Randomize Challenge
Challenge3 0xBE2A

Challenge4
Challenge5
Challenge6
Challenge?
Challenge8

0x0220
0x350B ROMIDO
O0xCFE6 ROMID1
0xD4TE ROMIDZ
OxF731 ROMID3
OXEDAS

[iP50i'd 0x1D26
Ox1BD i3:1:1e"¥
0x0130

(b5hid 0x0800

Challenge8

SHA Authentication Results

ModelGauge m5 | Charger + Protection | Graphs | Registers | Commands | Configuration | Authentication [ History | 12C Traffic Log |

SHA Secret

The Secret value cannot be written to or read from the IC. Enter the expected secret value here to
allow software to verify the SHA calculations of the IC. EV kit software will also calculate and
display the expected new secret value after any Clear Secret or Compute Mext Secrst command.
Mote that the Secret is stored in non-volatile memory and therefore is limited to 5 total Compute
Next or Clear operations.

Addr  Hex

Secret 0x0000

Secret1

0x0000

Secret? AW 0x0000 Clear Secret
Secretd 0x0000

Lock Secret
Secret4 0x0000
Secrets 0x0000
Secreté 0x0000
Secret? ERJES 0x0000 Secret Changes Remaining
Secretd 0x0000 4

Secrety 0x0000

Generate Challenge Response Pairs

The EV kit can generate a text file of valid challenge response
pairs for use by the end application using the Secret value
above. Enter the number of pairs to be generated below then
click Generate to store the results to afile.

Number of Pairs to Generate

Data Logging: On Communication: 12C Mode: Active Sense: 10.0 mQ.

Addr Reported Expected The Challenge is written to Page 0Ch automatically when one
MACO 0x7A37 0x7A37 of the four SHA authentication options is selected below. If the
MAC1 0xFADD 0xFADD Secret is unknown, authentication results cannot be verified.
MAC2 The Secret can be entered manually or reset to all 0s using
(=333 g the Clear Secret command.
MAC3 DxBF48 OxBF48
MAC4 gxseks oot Compite MAC with ROM ID
MACS Dx88F1 0xB88F1
MACE 0x3CEA 0x3CEA Compute MAC without ROM ID
MACT Dx50FE 0x50FE
MACS 0xBTFD 0xBIFD Compute Next Secret with ROM 1D
MACS 0xF3B7 0xF3B7
= = Compute Next Secret without ROM ID
MAC10 Dx0666 0xDE666
MACT1 DxS6FD 0x96FD
we: (B8 oecs | san | AUTHENTICATION
MAC13 Dx4658 0x4658
MAC14 0x5C20 0x5C20 SU C C ESS
MAC15 DxEE73 OxEE73

Device Serial Number: 0800013098CA1D26

Generate Pairs

Software Ver: 1.0.0.0 Firmware Rev:40B0

READING .

Figure 10. Authentication Tab
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ID will compute MAC results based on chip ROM ID that
is specific to the chip. Compute MAC without ROM ID
would not involve ROM ID into computation, which means
the MAC result for every chip given the same challenge
and secret should be the same. Compute Next Secret
commands will not only compute authentication result,
but also update the secret value [Secret0—Secret9]
to [MAC6-MAC15]. If there are no Secret Changes
Remaining displayed in the SHA Secret group or the
Secret is locked, the Secret will not update.

History Tab

The History tab visualizes all nonvolatile update history
on the 0x1Ax column of the nonvolatile memory map.
Figure 11 shows the History Tab. This column of nonvola-
tile memory features the Fibonacci Saving mechanism to
help the IC efficiently learn and adapt to battery character-

Evaluates: MAX17330

istics change. This column of memory will be updated by
the IC through usage cycles as the IC observes changes
to the battery capacity, observed MaxMin voltages,
currents, temperatures, and any battery faults. The
updates are saved to nonvolatile memory and can be
read over 12C.

In the Read History group box, click the Read Battery
History button to initiate the nonvolatile history recall pro-
cess. Once the process is initiated, it takes a while to load
the nonvolatile history from the IC. Click the Read Battery
History and Save to File to save the nonvolatile history
to a .csv file in addition to initiate the nonvolatile history
recall process. After the recall process is finished, enter in
the page number or select + or — sign to browse through
the nonvolatile history at the Display History Data tool.
The detailed information of the specific page selected will
be displayed in the Logging History section.

File  Device Help

ModelGauge m5 | Charger + Protection | Graphs | Registers | Commands | Configuration | Authentication | History | 12C Traffic Log |

Read History

[ Read Battery History ]

Read History and Save to File

Logging History

nCycles

0.20

0.00

1 Pages

Data Logging: On Communication; 12C Mode: Active Sense: 10.0mQ

Device Serial Mumber: 0800013028CA1D26

Display History Data from Page 1

Page Status: WRITTEN

Register Hex Value(s)
nQRTable00 0x1080
nQRTable10 0x2043
nQRTable20 0x078C
nQRTable30 | 0x0880

nCycles 0x0000 Total Cycles [ 000 |
nFullCapNom | 0x0D48 | Nominal Capacity
nRComp0 Ox08CC
nTempCo 0x223E
niAvgEmpty | 0x0000 | Average Current | User Data
nFullCapRep | 0x0D48 Capacity | 1.700 Ah
nVoltTemp 0x0000 Voltage 0.00V Temperature 0°C

nMaxMinCurr | 0x0000 Max Current | 0.000A Min Current | 0.000 A
nMaxMinVolt | 0x0000 Max Voltage 0.00V Min Voltage 0.00V
nhaxMinTemp || 0x0000 | Max Temperature | User Data Min Temperature | User Data
nSOC 0x0000 MixSOC 0% VFSOC 0%
nTimerH 0x0000 Elapsed Time | 0.0 Hr

Software Ver: 1.0.0.0 Firmware Rev:4080

Figure 11. History Tab

www.maximintegrated.com

Maxim Integrated | 13



MAX17330 Evaluation Kit

Configuration Wizard

Before the IC accurately charge or calculate the state of
the battery, 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 Maxim under certain conditions. The
result is a model.INI summary file that contains informa-
tion that can be programmed into the IC by launching the
Configuration Wizard and selecting the model.INI file in
Step 2. Contact Maxim for details on this procedure.

The second method is the ModelGauge m5 EZ con-
figuration. This is the default characterization information
shipped inside every IC. This default model produces
accurate results for most applications under most operat-
ing 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.

In the Configuration Tab, click the Configuration Wizard
button. The Configuration Wizard window will pop up, as
shown in Figure 12. Follow the description and complete
all the steps in Configuration Wizard. Click Next when
each step is finished.

Step 1 shows the options for how to start with nonvolatile
programming. For previously unprogrammed chip, select
Start with Factory Default Values to begin the evalua-
tion. If there are already nonvolatile memory changes in
the IC to be kept, select Start with Existing Nonvolatile
Memory Data.

Step 2 shows the critical charging and model selection
options. Enter the cell nominal voltage and select the
Charge Source Voltage (Managed or Fixed input voltage).
Enter the Desired Fast Charge current, Sense resistor
value into the text boxes, and select the Heat Limit of
the FET from the drop down menu. For EZ configuration
without using INI file, select the Use ModelGauge m5 EZ
Model option. Enter the rated battery capacity, empty volt-
age (minimum safe system supply voltage), charge termi-
nation current, and check the checkbox if charge voltage
is greater than 4.275V. If .INI file is available, select Use
Custom Model and load the model.INI file provided by
Maxim directly.

www.maximintegrated.com

Evaluates: MAX17330

To connect to an external communication device, select
the slave address. The GUI software automatically tries
all slave addresses and will communicate with a device
at any address. If multiple slave devices are connected to
the same GUI, it will select the first device that responds
during the address search routine.

In Step 3, charging configuration and protection-related
settings need to be configured. Figure 13 shows this
step. Use the Charging Voltage and Charging Current
fields to set the voltage and current for each temperature
zone. If the same voltage and current are desired for all
temperatures, either set all fields to the same value, or
just set the 2nd column (Room temperature), and dese-
lect Enable JEITA Prescription. The checkboxes at the
bottom right enable or disable these features. The Enable
Protection feature needs to be checked to enable protec-
tion. JEITA Charging allows the IC to calculate and report
the required charging voltage and charging current base
on temperature. If the JEITA Charging feature is desired,
check the Enable JEITA Charging checkbox. JEITA
Protection allows the IC to protect charging at different
charging rate base on temperature condition. Check
the Enable JEITA Protection to enable this feature.
The upper section of the panel visualizes the JEITA
temperature zones and protection thresholds. In the
lower section, the user can edit detailed settings like the
temperature zone setting, OVP setting, charging voltage
setting, and charging current setting. When all the JEITA
settings are completed, check the upper section graph to
make sure the settings are correct.

The Voltage settings are relative to the Room temperature
Charging Voltage. The settings should be done in the
order below:

1) Room Charging Voltage

2) Cold/Warm/Hot Charging Voltage
3) OVP

4) OVP Release

5) Perm OVP Fail

The Room charging current must be set first before
Cold/Warm/Hot currents are set. Other settings may be
adjusted independently.

Maxim Integrated | 14
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Step 1/ 20: Stafting Template

The configurator can begin with either the existing IC memory settings or revert back to factory default settings.

Start with Existing Monvolatile Memory Data
® Start with Factory Preferred Default Values

Step 2/ 20: Mandatory Configuration Options

Select the charge source and cell model to be used prior to setting other configuration options. Either use the existing model information
already stored in the IC's non-volatile memory, load new model data from an NI file, or use the ModelGauge m5 EZ Model.

Mominal Battery Valtage (V)

Charge Source Voltage ® Managed DC/DC Fixed Voltage (V) 5

Desired Fast Charge Currrent {ma) 1400
Sense Resistor (mOhms) 10.00 0.1775mAto 2560.00mA charging supported.

Heat Lirmit {m\) 1020 ¥

Communication Interface 12C v
Do Not Change Model Slave Address 0xEC:0x96 | »
® Use ModelGauge m5 EZ Model

2200.0 Cell Size (mAh) LiCoO2(Commaon) + | Battery Chemistry*

32 | v Empty Voltage (V per cell) *Contact Maxim for special cell chemistries like LiMn02,

. LiTiQ3 or LiFeFO4 that tlisted.
Charge voltage is greater than 4.275V. HHs orHire atare nothiste

Charge Termination Current (mA)

Use Custom Model and Other Configuration Registers from Model NI or Complete INI File

SelectFile | Path | |
Title | |

Mext

Figure 12. Configuration Wizard — Front Page
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MAX17330 Evaluation Kit

Evaluates: MAX17330

Perm OWP Fail

451V

Step 3 /20: Charging Configuration

ovp
Charging Voltage
Charging Current

Perm OVP Fail (V)

OVP (V)
OVWP Release (V)
Charging Valtage (V)

Charging Current {maA)

Cwercharge Current
(Slow){mA)

Owvercharge Current
(Fasti{ma)

Pre-charge Current {mA)

Previous

Too Cald

(Too Cold)

(o]

419

415

4.140

700

1500

T2
(Cold)

4250
4210
= 4200 *
v 1400.000 %

3000.000%

3750.00

21.88

423

419

4180

1225

2625

T4 TooHot Die TPermFail
(Too Hoty  Dizcharge Hot Hot
| 45 | [s5 | [75 | [0 ]| [ @5 |
Temp Timer 1.45-2.85 v
OVP Timer 07sto 1.4s v
Charger Watchdog Timeout
421
Watchdog 115651022565 | v
217 Timer
«/ Full Blocks Charging
¥
= il Full Timer 1.5minto 2.25min |
875 Overcurrent 5 B5-11.255 =
Timer
1875

Q Overflow Threshold (%) | 150.00 *
«' Enable JEITA Charging

Enable JEITA Protection
+/ Enable Protection

Enable Parallel Charging Feature

Mext

Figure 13. Configuration Wizard - Step 3
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Charger configuration continues on Step 4 and Step 5,
as shown in Figure 14. In Step 4, Step-Charging may
be enabled, and the voltage and current for each battery
state may be set. These parameters are based on room
temperature, and if JEITA Charging is enabled, the cur-
rents will scale relative to the maximum charging current
for that temperature.

Evaluates: MAX17330

Step 5 configures the HeatLim (Package Power rating) of
the FET in mW, the FET Temperature limit in °C, and the
FETTheta, which is used to approximate the FET temper-
ature when the second thermistor (TH2) is used. The FET
temperature is calculated with the equation FETTemp =
DieTemp + (TH2 - DieTemp) x FETTheta.

Step 4 [ 20: Step-Charging Configuration

Disable Step-Charging

Previous

Charge Step 0: StepVolt0 (V) 416 v Room Charging Current: 1400 maA
Charge Step 1: StepVolt1 (V) 418 L StepCurrt {maA) 113756 v
Charge Step 2: Room Charging Voltage: 4.2 V StepCurr2 {ma) 7875 v
Step 5/20: FET Thermal Configuration
FETLIm (°C) 99 v
FETTheta 4 875 ¥ FETTemp = DieTemp + (THZ - DieTemp)x FETTheta

Next

Figure 14. Configuration Wizard — Step 4 and Step 5

www.maximintegrated.com
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From Step 6 to Step 7, the user can edit the Internal Self-
Discharge Detection and Discharge protection param-
eters. See Figure 15 and Figure 16. The parameters
include detailed protection configurations, thresholds, and
timings. Step 8 configures permanent fail and some addi-
tional FET control options. In Step 9, choose the power
mode for the IC. Enabling hibernate mode allows reduc-

Evaluates: MAX17330

tion of current consumption by lowering the rate of ADC
sampling. Enabling Deepship mode will open the FETs
and shut-down any protection functionality during ship-
ping and storage conditions. In Step 8, check the Battery
Out option to allow the communication stop shutdown
feature. Check Pushbutton Wakeup to allow wakeup
MAX17330 using the ALRT pin.

Step 6/ 20: Battery Internal Self-Discharge Detection Configuration

+/ Enable Internal Self-Discharge Detection

LeakFault Configuration

LeakCurr Threshald

Step 7/ 20: Discharging Configuration

Empty Voltage (V) 32

Min. System Valtage (V) 2.000 =
PreQual Voltage 2.600 2
Under OCV Protection (V) 3.000 2
Under Voltage Protection (W) 2 500 f
Under Voltage Shutdown (V) 2300 2
Overdischarge Current (Slow) (mA) -3400.000 j
Owverdischarge Current (Fast) (mA) 5120000 <
Short Circuit Current {(mA) 10240000
Fault Release Current (CurrDet) 15.000 2

(mA)

+' Load Removal Detection

Previous

001 — Alert Only v

Alert 4. 0625mA v

Dynamic Power

Disable
Timer 351msto 07s |« |+ UVReady
Timer 11.255-225s5 |
Timer (ms) 4955 2
Timer (us) 253 A2

Mext

Figure 15. Internal Self-Discharge and Discharge protection configurations

www.maximintegrated.com
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Step 8/ 20: Additional Protection Configuration

Enable Permanent Failure Fault

Enable FET Failure Detection
Permanent Failure Debounce Timer 14510285 w2

Enable FETs Off-Owerride by ALRT Fin
Enable FETs Off-Override by [2C / 1Wire Command
Enable Protector Checksum

Step 9/20: Power Modes

# Disable Hibernate (28uA) Enable Hibernate (21pA)

(If hibernate is enabled, voltage protection occurs at this delay)

® Enable Ship Mode (8uA)

Step 10/ 20: Shutdown and Wakeup Control

Battery Out (Communication Stops)
Fushbutton Wakeup

Charger and comms wakeups always supported.

Previous

< Verify Permanent Failure Status Before Programming (Programming cannot be successful with Permanent Failure triggered)

HibScalar (Select Hibernate Task Period) 1.4045-Recommended

Enable DeepShip Mode (0.5uA)

Enable UVShutdown Mode (0. 1uA)

Mext

Figure 16. Additional protection configuration and power mode control

www.maximintegrated.com
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Step 11 sets up the temperature measurement functions of the IC. Select the thermistors and their usage in the drop-
down list, and the thermistor coefficients in this step. If there is a special thermistor requirement, look for the NTC model
with the closest Beta value in the drop-down list, or enter the value in the Beta field.

Step 11/ 20: Temperature Measurement Details
Ifusing a non-listed thermistor type, select "Other” and then enter the Beta value below
Select Thermistor Configuration
Thermistor 1 enabled as battery temperature. Thermistor 2 enabled for FET temperature. L
Select Thermistor Type Select Thermistor Size Enter Beta.
Murata NCP15XH103F03RC L 10K Beta (K) 1435
100K
Previous Skip Optional Configuration Mext

Figure 17. Temperature Measurement Details

www.maximintegrated.com Maxim Integrated | 20



MAX17330 Evaluation Kit

From Step 12 to Step 20, follow the step description
to fill out all the application-specific information. Unless
needed, leave options from step 12 to step 18 as default.

In Step 20, the GUI updates the IC based on previous
configuration steps. See Figure 18. The non volatile con-
figuration memory can only be updated 7 times. Users
can choose to only update RAM by selecting the second
option. This is a good method to evaluate previous settings
without updating the nonvolatile memory. In this mode, if
the IC is power cycled, the configuration will be lost. If

Evaluates: MAX17330

the final configuration is decided, choose the third option
Write New Configuration to Non-volatile Memory.
It is recommended to check Save New Configuration
Settings to .INI file. This allows the resulting configura-
tion in previous steps to be recorded in a Complete.INI
file. When the configuration wizard is closed, the previous
configurations will not be remembered. Click the Update
IC button to execute the changes and save the file. Click
the Close button to exit the configuration wizard without
doing anything.

Step 20/ 20: Update IC and Save New Configuration

been programmed to non-volatile memory.

program that location.

Do Mot Change Configuration Memaory

Configuration Memary Writes Remaining

Save Mew Configuration Settings to IMI File

Select how the new configuration is to be applied. Either discard the new configuration, write it to IC configuration RAM, or program it to
nan-valatile memory (if there are non-volatile writes remaining). Write to RAM only to test configuration settings without usingup a
non-valatile memaory write. Mote that changing configuration settings will cause the fuel gauge to reset. The new configuration settings
can be saved to afile regardless of programming option selected.

After changing configuration settings memory locations shown in Blue have had their shadow RAM locations changed, but have not yet

Memory locations shown in red indicate a WY write failure. The data read back did not match the shadow RAM data before atternpting to

-f'g\_.IWrite Configuration RAM and Restart the Fuel Gauge so Changes Take Effect
(Allows for testing configuration settings without using up a write cycle )

Program KNew Configuration to Mon-Volatile Memory and Restart the Fuel Gauge

i

Select Path

Previous Update IC

Close Go to Programming Tool

Figure 18. Configuration Step

www.maximintegrated.com
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Programming Tool

INI file provided by Maxim includes battery character-
istic model only and is referred to as a model.INI file.
It does not include custom settings for protector and
device operation. The model.INI file must be used with
the Configuration Wizard to create a complete.INI file.
After completion of Configuration Wizard, a Complete.
INI is generated with all nonvolatile register configura-
tions. With a Complete.INI, the user doesn’t need to go
through the Configuration Wizard again. See Figure
19. In the Programming Tool panel, click Select File

Evaluates: MAX17330

to select the saved Complete.INI configuration file. The
configuration file is typically saved from the configuration
step in the Configuration Wizard as shown in Figure 19.
Click Program IC to program nonvolatile memory directly.
When there is minor change required on one or two non-
volatile registers, edit the registers inside the complete
configuration INI file using text editor, then program the IC
using the programming tool. Manually editing the INI file is
generally discouraged and should be done with extreme
caution. Users can choose to only update RAM by check-
ing the Load INI to RAM checkbox.

Step 1/2: Select Complete INI file produced by Configuration Wizard or by Exporting WV Memaory

Path |

Title |

Select File

Step 2/ 2: Program IC

Program IC

Configuration INI File is not yet selected.

Load IMI to RAM and restart fuel gauge so changes take effect.
(Allows for testing configuration settings without using up a write cycle.)

Close

Figure 19. Programming Tool

www.maximintegrated.com
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Hardware Connection Guideline

When evaluating the MAX17330 EV kit with high current
or evaluating protection functionality, use real batter-
ies instead of power supplies. When connecting bat-
teries, use a soldered connection instead of jumper
cables. During protector switching event, the impedance
(inductance) of the lab jumper cables and power supply
can cause an overshoot on battery voltage. This volt-
age spike could potentially cause the voltage across

Evaluates: MAX17330

the BATTP pin to rise above the absolute maximum
rating of 6V, damaging the IC permanently. Figures 20
and 21 shows good examples of battery connection using
soldered connections, battery connectors, and its corre-
sponding BATT voltage waveform during switching event.
Figures 22 and 23 show bad examples of battery connec-
tion using lab jumper wires and their corresponding BATT
voltage waveform.
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Figure 20. Good hardware connection example (Use real batteries and soldered connections)
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v

CH1LOW

3.86V

; Dot CH1 MAX
\\ » ‘ 4.78v

\ : 1 cha HiGH
\ o 1 419
\_ CH4 LOW
' 210mA

4ps/div

Figure 21. BATT voltage and battery current waveform at overcurrent protection event with good connection

Figure 22. Bad hardware connection example (using lab jumper cable)

<9

CH1LOW
3.64V

] crt A
\ ! 588V

\ ; 1 crarion
\ t 4.21A

\/\ ; CH4 LOW

230mA

4ps/div

Figure 23. BATT voltage and battery current waveform at overcurrent protection event with bad connection
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Component Suppliers
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Ordering Information

SUPPLIER

PHONE

WEBSITE

Murata Electronics
North America, Inc.

770-436-1300

www.murata.com/en-us

TDK Corp.

847-803-6100

www.component.tdk.com

Vishay

402-563-6866

www.vishay.com

COMMUNICATION PIN-
PART INTERFACE PACKAGE
MAX17330X2EVKIT# 12C 15 WLP

#Denotes RoHS compliant

Note: Indicate that the MAX17330 is being used when contact-

ing these component suppliers.

MAX17330 EV Kit Bill of Materials

ITEM REF_DES DNIDNP | QTY MFG PART # MANUFACTURER VALUE DESCRIPTION
TEST POINT; PIN DIA=0.1IN; TOTAL LENGTH=0.3N;
1 ALRSTD'/fCSL'Df\?“' - 5 5002 KEYSTONE N/A BOARD HOLE=0.04IN;
: WHITE; PHOSPHOR BRONZE WIRE SILVER;
C0402C105KBPAC; , , AUE 109 40V XER-
2 | ©1,c4,07,C% 4 COO0IKRXSREBB105 KEMET;YAGEO 1UF CAP; SMT (0402); 1UF; 10%; 10V; X5R; CERAMIC
2 012615 CSTRIETOONES, | WURATATOK
_ ; ;TDK; . 01U 100 95V YTR-
3 %2215 00221222 20 TKI05B7104KVH TAYO YUDENTOK 0.1UF CAP; SMT (0402); 0.1UF; 10%; 25V; X7R; CERAMIC
: CGJ2B3X7R1E104K0508B
C1005X5R1E474K050; ) , , 0L oV Ve,
4 c3 1 CRT1S5RELATAKED' TDKMURATA 047UF CAP; SMT (0402); 0.47UF; 10%; 25V; X5R; CERAMIC
5 C5 - 1 CO402H102J5GAC KEMET 1000PF CAP; SMT (0402); 1000PF; 5%; 50V; COG: CERAMIC
6 06, C9 - 2 GRM155R71A104JA01 MURATA 0.1UF CAP; SMT (0402); 0.1UF; 5%; 10V; X7R; CERAMIC
7 ot - 1 GRM155R71H223KA12 MURATA 0.022UF CAP; SMT (0402); 0.022UF; 10%; 50V; X7R; CERAMIC
ZRB15XR61A4TSMEOT;
CLOSA475MPENRN; MURATA;SAMSUNG; , A TUE o0 100 YER:
8 C20, €23, C27 - 3| GRMiEsROIACTSER: VURATATOK 47UF CAP; SMT (0402); 4.7UF; 20%; 10V: X5R; CERAMIC
C1005X5R1A475M050BC
C0402C0G500270JNP; VENKEL LTD;; . oTBE- 591 5OV (OG-
9 €39, C40 - 2 RIS HITOIAD VURATA 27PF CAP; SMT (0402); 27PF; 5%; 50V; COG; CERAMIC
B ) LITE-ON ) DIODE; LED; STANDARD; RED; SMT (0603); PIV=5.0;
10 D1 ! LTST-CIS0CKT ELECTRONICS INC. LTST-CIS0CKT | |0 04a; -85 DEGC TO +85 DEGC
y _ ) DIODE; ZNR; SMT (SOD-323); Vz=5.6V;
i b2D4,8 4 BZXS84-CoVE NxP 56V Izm=0.000001A; 65 DEGC TO +150 DEGC
_ MICRO COMMERCIAL DIODE; SCH; SCHOTTKY RECTIFIER; SMT (SOD-123);
12 DS, D6 2 MBRO520 COMPONENTS MBRO520 PIV=20V; IF=0.5A; -55 DEGC TO +150 DEGC
DIODE; SCH; SCHOTTKY BARRIER DIODE;
13 D7,D10 - 2 RB520G-30 GENERIC PART RB520G-30 ST (S0DL725); PV=30V: F=01A
FAIRCHILD P, P
14 D8 - 1 RB751540 SEMICONDUCTOR RB751540 DIODE; SCH; SMT (SOD-523F); PIV=40V; IF=0.03A
TEST POINT; PIN DIA=0.125IN; TOTAL LENGTH=0.445IN;
15 DGND, GND - 2 5011 KEYSTONE N/A BOARD HOLE=0.063IN; BLACK;
PHOSPHOR BRONZE WIRE SILVER PLATE FINISH;
B ) LITE-ON ) DIODE; LED; WATER CLEAR GREEN; SMT (0603)
16 DS1,DS2 2 LTST-CIS0GKT ELECTRONICS INC. LTST-CI90GKT | \£25 1v; IF=0.034; -65 DEGC TO +85 DEGC
CONNECTOR; FEMALE; SMT;
17 i - 1 10118193-0001LF FCI CONNECT O1B1B0001LF | 10 5 B TYPE REGEPTACLE: RIGHT ANGLE: 5PINS

www.maximintegrated.com
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MAX17330 EV Kit Bill of Materials (continued)
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ITEM REF_DES DNIDNP | QTY MFG PART # MANUFACTURER VALUE DESCRIPTION
CONNECTOR; MALE; THROUGH HOLE;
18 2 - 1 PEC03SAAN SULLINS PECO3SAAN SREAKAWAY. STRAIGHT: 3PNS
19 L1-3 - 3 BLM18AGBO1SN1 MURATA 600 INDUCTOR; SMT (0603); FERRITE-BEAD; 600; TOL=+/- 0.5A
CONNECTOR; MALE; USB; USB2.0 MICRO CONNECTION
20 MISC1 - 1 AK67421-1-R ASSMANN AK67421-1R | CABLE; USB B MICRO MALE TO USB A MALE;
STRAIGHT; 5PINS-4PINS
DIODES INCORPORATED;
INT002:2N7002; ST MICROELECTRONICS; TRAN; ; NCH; SOT-23; PD-{0.33W); IC-(0.5A); VCEO-(0V);
A at - f IN7002:2N7002 ON SEMICONDUCTOR, 27002 55 DEGC TO +150 DEGC
’ MICRO COMMERCIAL )
COMPONENTS
TRAN; COMMON DRAIN N-CHANNEL POWERTRENCH
2 - 1 FDPC4044 N SEMICONDUCTOR FDPC4044 '
as ci0 ON SEMICONDUCTO c40 MOSFET; NCH; POWERCLIP-33; PD-(2.7W); {27A); V-(30V)
TRAN; OPTIMOS SMALL-SIGNAL-TRANSISTOR; PCH;
23 4 - 1 BSS223PW INFINEON BSS223PW ’ U
@ SOT323-3; PD-(0.25W); 1-(-0.39A); V-(-20V)
2% R - 1 CRCW040210R0UN VISHAY DALE 10 RES; SMT (0402); 10; 5%; +/-200PPM/IDEGK; 0.0630W
ERJ-2RKF27ROX; PANASONIC;
2% R2,R9 - 2 RC0402FR-0727RL; YAGEO PHICOMP; 27 RES; SMT (0402); 27; 1%; +/-100PPMIDEGC; 0.0630W
CRCWO40227RO0FK VISHAY DALE
2 RS - 1 KRL1220E-M-R010-F SUSUMU CO LTD. 0.01 RES; SMT (0805); 0.01; 1%; +-50PPMIDEGC; 0.5W
RC0402FR-O71KL; YAGEO; , KA ol .
27 R6, R16, R34 3 VCROMZPE1001 ROHM SEMGONDUCTOR 1K RES; SMT (0402); 1K; 1%; +/-100PPM/DEGC; 0.0630W
CRCW040210KOFK; VISHAY DALE; . — A
2 R7 - 1 RCO0IFROTIONL VAGED PHCONP 10K RES; SMT (0402); 10K; 1%; +/-100PPM/DEGC; 0.0630W
CRCWO402150RFK; VISHAY DALE; , S ,
29 R8,R12, R13 - 3 SCOM02IAS00EL VAGED 150 RES; SMT (0402); 150; 1%; +/-100PPMIDEGC; 0.0630W
30 R10, R37 - 2 CRCW04021MOOFK VISHAY DALE ™ RES; SMT (0402); 1M; 1%; +/-100PPM/DEGC; 0.0630W
3 R1 - 1 CRO402-16W-3650F T VENKEL LTD. 365 RES; SMT (0402); 365; 1%; +/-100PPMIDEGK; 0.0630W
9C04021A1000FL; PANASONIC; , T _
£, R14 1 ROVOIFROTIO0RL VAGEO PHYCOP 100 RES; SMT (0402); 100; 1% +/-100PPMIDEGC; 0.0630W
3 R15 - 1 ERA-2AEB202 PANASONIC K RES; SMT (0402); 2K; 0.10%; +/-25PPMIDEGC; 0.0630W
TNPW1206100RBE; TYCO ELECTRONICS; , 0 400 a1 _
4 RI7 - 1 RNTACIB100R5 HOLSWORTHY 100 RES; SMT (1206); 100; 0.10%; +-25PPM/DEGK; 0.2500W
CRCWO4024K02FK; VISHAY:
35 R18 - 1 ERJ-2RKF4021; PANASONIC-YAGED 402K RES; SMT (0402); 4.02K; 1%; +-100PPMIDEGC; 0.0630W
RC0402FR-074K02L :
3 R26 - 1 RC0805JR-070RL YAGEO PHYCOMP 0 RES; SMT (0805); 0; 5%; JUMPER; 0.1250W
CRCWO40212K0FK; VISHAY DALE; . - .
37 R33 - 1 VOROINZPE1202 ROHM SEMCONDUCTOR 12K RES; SMT (0402); 12K; 1%; +/-100PPM/DEGC; 0.0630W
R35, R36, . " . .
38 R R - 4 ERJ-2GEORQ0 PANASONIC 0 RES; SMT (0402); 0; JUMPER; JUMPER; 0.1000W
CRCWO4024KT0FK; VISHAY DALE; , S ,
39 R40, R4 2 VRO INZPFATO1 ROHM SEMICONDUGTOR 47K RES; SMT (0402); 4.7K; 1%; +/-100PPMIDEGC; 0.0630W
40 Rd2, R43 — 2 PNMO402E5001BS VISHAY DALE 5K RES; SMT (0402); 5K; 0.10%; +/-25PPMIDEGC; 0.0500W
4 R46, R4T - 2 CRCWO402470RFK VISHAY DALE 470 RES; SMT (0402); 470; 1%; +/-100PPMIDEGC; 0.0630W
4 RT1,RT2 - 2 NCP15XH103F03 MURATA 10K Ig'ﬁ'\c")'f_z?ﬁ/s”T (0402); THICK FILM (NICKEL PLATED),
) =T/=170
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MAX17330 EV Kit Bill of Materials (continued)
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ITEM REF_DES | DNIDNP | QTY MFG PART # MANUFACTURER VALUE DESCRIPTION
SWITCH; SPST; SMT: 15V; 0.02A; LIGHT TOUCH SWITCH;
43 51,82 - 2 EVQ-Q2KO3W PANASONIC EVQQZKOIN | 2t RNSULATION- O PAASONIC
HALO ELECTRONICS TRANSFORMER; SMT; 1:1:1.3:1.3;
4 T1 - 1 TGM-040P3RL e TOMOPIRL | ot DODC CONVERTER -
EVKIT PART - IC; MAX17330; 1-CELL MODELGAUGE M5 EZ
FUEL GAUGE WITHCHARGER; PROTECTOR;
45 ut - 1 MAX17330X22+ MAXIM MAX17330X22+ | INTERNAL SELF-DISCHARGEDETECTION AND SHA-256
AUTHENTICATIONPACKAGE OUTLINE DRAWING: 21-100433;
PACKAGE CODE: W151J2+1
FUTURE TECHNOLOGY IC; MMRY; DUAL HIGH SPEED USB TO
46 v - ! Fr22s2iL DEVICES INTL LTD. Fr2zsiL MULTIPURPOSE UARTIFIFO; LQFP4
47 U3 — 1 MAX14937AWE+ MAXIM MAX14937AWE+ | IC; 1SO; TWO CHANNEL; 5KVRMS I2C ISOLATOR; WSOIC16
IC; DRV; 1A SPREAD-SPECTRUM; PUSH-PULL;
48 U4 - 1 MAX13253ATB+ MAXIM MAX13253ATB+ | TRANSFORMER DRIVER FOR ISOLATED POWER SUPPLIES;
TDFN10-EP
IC; VREG; ULTRA-LOW-NOISE, HIGH PSRR,
49 Us, UB - 2 MAX8511EXK33+ MAXIM MAXBSHEXK3® | | o 0POUT LINEAR REGULATOR: SC05
TEST POINT; PIN DIA=0.1IN; TOTAL LENGTH=03IN;
50 VUSB - 1 5000 KEYSTONE NIA BOARD HOLE=0.04IN; RED;
PHOSPHOR BRONZE WIRE SILVER PLATE FINISH;
CRYSTAL; SMT; 12MHZ; 18PF; TOL = +-30PPM;
51 Y1 - 1 7M-12.000MAAJ TXC CORPORATION 12MHZ STABILITY < +L30PPI
5 PCB - 1 MAX17330 MAXIM PCB PCB:MAX17330
GRM1555C1E102JA01; _ , _ T
53 C16-C18 DNP |0 | e e 0508 MURATA;TDK 1000PF CAP; SMT (0402); 1000PF; 5%; 25V: C0G; CERAMIC
54 F1 DNP | 0 SFR-0405A DEXERIALS SFR-0405A IC; PROT; SELF CONTROL PROTECGTOR; SMT ;
SULLINS CONNECTOR; MALE; THROUGH HOLE; BREAKAWAY;
% 3 DNP1 0 PECOADAAN ELECTRONICS CORP. PBCOADAAN | S TRAIGHT; 8PINS; 65 DEGC TO +125 DEGC
TRAN; N-CHANNEL TRENCH MOSFET; NCH;
2 DNP NT002 NXP INT002 : Rl
% @ 0 o o SOT-23; PD-(0.83W); H0.3A); V-(60V)
EARGHILD MOSFET, N-CHANNEL, SO-8, PD=2.5W, ID=+/-10,
57 Q5,06 DNP | 0 NDS8410A NDS8410 VDSS=30V, VGS=-20V, VSD=0.8V, RDS(ON)=0.0130hm,
SEMICONDUCTOR
-55degC TO +150degC
58 R20 DNP | 0 CROWO40210KON VISHAY DALE 10K RES; SMT (0402); 10K; 5%; +/-200PPMIDEGC; 0.0630W
59 R4 DNP | 0 RC0805JR-070RL YAGEO PHYCOMP 0 RES; SMT (0805); 0; 5%; JUMPER; 0.1250W
60 C8, C10 DNP | 0 N/A N/A OPEN CAPACITOR: SMT (0402); OPEN; FORMFACTOR
61 R3,R4 DNP | 0 N/A N/A OPEN RESISTOR: 0402; OPEN; FORMFACTOR
TOTAL 106
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MAX17330 EV Kit Schematic Diagram

MOUNTING HOLE
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MAX17330 EV Kit PCB Layout Diagrams
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MAX17330 EV Kit Component Placement Guide—Top Silkscreen
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MAX17330 EV Kit PCB Layout Diagrams (continued)
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MAX17330 EV Kit PCB Layout Diagram—Top Layer
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MAX17330 EV Kit PCB Layout Diagrams (continued)

MAX17330 EV Kit PCB Layout Diagram—Layer 2
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MAX17330 EV Kit PCB Layout Diagrams (continued)
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MAX17330 EV Kit PCB Layout Diagram—Layer 3
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MAX17330 EV Kit PCB Layout Diagrams (continued)

o ...
.
.
o . o)
.
.
. o

o
(o)
(o o
(o)
o
. (oXo)
o . o (oXo)
o (oXo)

oon

MAX17330 EV Kit PCB Layout Diagram—~Bottom Layer
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MAX17330 EV Kit PCB Layout Diagrams (continued)
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MAX17330 EV Kit PCB Layout Diagram—Bottom Silkscreen
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REVISION REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 4/21 Initial release —

For pricing, delivery, and ordering information, please visit Maxim Integrated’s online storefront at https://www.maximintegrated.com/en/storefront/storefront.html.

Maxim Integrated cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim Integrated product. No circuit patent licenses
are implied. Maxim Integrated reserves the right to change the circuitry and specifications without notice at any time.
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