Click here for production status of specific part numbers.

MAX1730xX/MAX1730xG/
MAX1731xX/MAX1731xG
Evaluation Kits

General Description

The MAX173xxX/MAX173xxG evaluation kits (EV kits)
are fully assembled and tested surface-mount PCBs that
evaluate the stand-alone pack-side fuel gauge IC with
protector and SHA-256 authentication for 1-cell lithium-
ion/polymer batteries.

The EV kits include the IC evaluation board with inte-
grated 12C/1-Wire® interface and USB micro-B cable.
Windows®-based graphical user interface (GUI) software
is available for use with the EV kits and can be down-
loaded from Maxim’s website at www.maximintegrated.
com/products/MAX17303 (under the Design Resources
tab). Windows 7 or newer Windows operating system is
required to use with the EV kit GUI software.

Features and Benefits

e ModelGauge™ mb5 Algorithm

e Monitors Single-Cell Packs

e Full Protection Solution On-Board for Evaluation

e Battery Pack Input Voltage Range of +2.3V to +4.9V
with Default Hardware

e Default Current Range -5A to +5A, up to 10A with
less than 5mQ Sense Resistor

e Thermistor Measurement Network

e On-Board 12C/1-Wire Communication 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.

MAX173xx EV Kit Files

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

Quick Start

Required Equipment

o  MAX173xxX/MAX173xxG EV kit

e Lithium battery pack of desired configuration
e Battery charger

e |oad circuit

e USB cable

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

Procedure

The EV kits are fully assembled and tested. Follow the
steps below to install the EV kit software, make required
hardware connections, and start operation of the Kkits.
The EV kit software can run without hardware attached.
It automatically locates the hardware when connections
are made. After communication is established, follow the
Detailed Description of Software section to configure the
IC and start evaluation.

1) Visit www.maximintegrated.com/products/
MAX17303 under the Design Resources tab to
download the latest version of the MAX173xx EV kit
software. Save the EV kit software to a temporary
folder and unpack the ZIP file.

2) Install the EV kit software on your computer by run-
ning the MAX17301_03_11_13KEVKitGUISetup.msi
program inside the temporary folder. The program
files are copied, and icons are created in the Win-
dows Start menu. The software requires the .NET
Framework 4.5 or later. If you are connected to the
Internet, Windows automatically updates the .NET
framework as needed.

FILE

DECRIPTION

MAX17301_03_11_13KEVKitGUISetup.msi

Installs all EV kit files on your computer
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3) The EV kit software launches automatically after

install, or alternatively, it can be launched by clicking
on its icon in the Windows Start menu.
4) Make connections to the EV kit board based on cell
pack configuration as shown in Figure 1. The load or
charger circuit can be connected at this time as well.
The cell connects between the BATT+ and BATT-

pads and the charger/load connects between the

SYSGND and SYSPWR pads.

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

5) Connect the EV kit to a USB port on the PC using
the USB cable. Press the S1 button to wake up the
IC. The GUI software establishes communication
automatically.

6) At startup, the IC defaults to EZ Configuration. If you
have a custom .INI file for your application, it can be
loaded at this time.

CHARGER/LOAD

O

O

SYSPWR

BATT+

O

SYSGND

MAX173xxG/X

BATT-

RT1-

USB INTERFACE PC

RT1+

+ CELL

|5

Figure 1. MAX173xx Board Connections
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Detailed Description of Hardware

The MAX173xx 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 or 1-Wire
communication between the IC and the software GUI inter-
face. When developing code separately, connections to
the communication lines can be made directly to the board
SDA (DQ) and SCL (OD) pins. The user must apply the
appropriate external pullup resistors to the communication
lines when not using the built-in MAXUSB interface.

External Thermistor

The MAX173xx can be configured to use temperature
measurements or an external thermistor. All EV kit boards
come with a thermistor installed as surface mount com-
ponent RT1. If the application requires direct thermal
contact to the cells, RT1 can be removed and replaced
with a leaded thermistor connected between the RT1+/
RT1- solder pads.

Sense Resistor Options

The EV kit boards are shipped with an 0805-size IC sense
resistor installed. Oversized land pattern pads allow for
different size sense resistors to be used if desired.

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

Detailed Description of Software

The MAX173xxX/MAX173xxG evaluation kit software
gives the user complete control of all functions of the
MAX173xx, as well as the ability to load a custom model
into the ICs. Separate control tabs allow the user access
to view real-time updates of all monitored parameters.
The software also incorporates a data-logging feature to
monitor a cell over time.

Software Installation

The software requires a Windows 7 or newer operating
system. .NET version 4.5 is required for operation and
is automatically installed if an older version of the .NET
framework is detected. To install the evaluation software,
exit all programs currently running and unzip the provided
MAX173xx installation package zipped file.

Double click the MAX17301_03_11_13KEVKIitGUISetup.
msi icon and the installation process begins. Follow
the prompts to complete the installation. The evalua-
tion software can be uninstalled in the Add/Remove
programs tool in the Control Panel. After the installa-
tion is complete, open the Program Files (x86)\Maxim
Integrated\MAX17301_03_11_13K folder and run
MAX17301_03_11_13K.exe or select it from the program
menu. Figure 2 shows a splash screen containing infor-
mation about the evaluation kit that appears while the
program is loading.

Evaluation Kit

Version: 1.0.0.0

All rights reserved.
Website:

ModelGauge m5 Fuel Gauge

MAXAT301-MAXTTI03MIAXTI11-MAXITIN 3

@ 2018 Maxim Integrated Products, Inc.

www.maximintegrated.com

Maxim
integrated

Support:

support@maximintegrated.com

Disable Splash Screen
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Figure 2. EV Kit Splash Screen
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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, it can be woken
up by pressing the S1 button. Otherwise, if communica-
tion is valid, a green bar updates as the software continu-
ously reads the IC registers.

The bottom status bar also displays information on data
logging status, the communication mode, hibernation sta-
tus, selected current-sense resistor value, device serial
number, and the EV kit GUlIs version number.

Program Tabs

All functions of the program are divided under various
tabs in the main program window. Click on the appropri-
ate tab to move to the desired function page. Located on

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

the ModelGauge m5 tab is the primary user information
measured and calculated by the IC. The Protector tab
displays all the protection settings of the IC. The Graphs
tab visually displays fuel gauge and protection register
changes over time. The Registers tab allows the user to
view and modify common fuel-gauge registers one at a
time. The Commands tab allows for special operations
such as initializing the fuel-gauge logging and performing
fuel-gauge reset. The Configuration tab allows the user
to modify the NVMemory registers one at a time, but any
changes here are not written to nonvolatile memory. The
Authentication tab allows the user to send and verify the
SHA commands. 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 4 shows the format of
the ModelGauge m5 tab. Information is grouped by func-
tion and each is detailed separately.

Data Logging: On Communication: 12C Mode: Active Sense: 10.0 mQ Device Serial Number: C400006000000026 Software Ver: 0.1.0.17 Firmware Rev:4054 READING -
Figure 3. EV Kit Bottom Status Bar
E3 MAX17301-MAX17303/MAX17311-MAX17313 ModelGouge mS Fuel Gauge with Protector - o X
File Device Help
ModelGauge m5 | Protector | Graphs || Registers | Commands | Gonfiguration | Register View | Authentication | History | 12C Traffic Log
State of Charge Cell Information IC Information
Reported State of Charge Cell Full Capacity IC Part Number
\ | / RepSOC Register 71.6% FullCapRep Register 3400.000mAh MAX17311
Remaining Capacity Cell Health IC Firmware Revision
N / RepCAP Register 2434.000mAh Age Register 132.8% DevName Register 0x4065
State of Charge (%) . Time to Full Cell Lifetime Cycles IC Serial Number
Q\ /% TTF Register N/A Cycles Register 139.00Cycles ROMID [ DDO0D008000001726
Time to Empty Cell Age
TTE Register 102.398hr TimerH Register 19.200hr
Cell Resistance
RCell Register 160.156mOhms
Measurements
Pack Current
Ly alingy atlingy Current Register -0.156mA
o vy . | Cellvoltage o N vy . | Cell Open Circuit Voltage | & 4, 8
S - VCell Register 4.000V AN ~ VFOCY Register 4.000V TN ~2 | Pack Average Current
AvgCurrent Register -0.166mA
L) sl "
o N ° . Fuel Gauge Temperature | ° 7, Die Tem|
Yo I % | Temp Register 26.0°C ¥o I _% | DieTemp Register 26.00°C
Alerts Protection Status At Rate
© CHG FET © DISFET Q PermFail
ARate  [JEEZH oxoo00 [0.000maA
© Over Voltage © Under Voltage O ow O uwwr
AtQResidual [JEl 0x0000 [0.000mAR
TooColdC TooHotC TooHotD DieHot
© OverTemperature () Under Temperature (o] (&) o o iy
© Over Current © Under Current Q occe Q oc Qooce Qoo O sc Aavsoc 2N 0xa78E [716%
Atavcap RIS 0x1302 [2433.000mAR
© owrsoc © Under soc Q) socchange Q) qodw ) Ful O LDet
. FWShdn ChgWoT
No Alerts Triggered O 0 o
Data Logging: On Communication: 1-Wire Mode: Active Sense: 10.0 m0) Device Serial Number: DDODODE000001726 Software Ver: 1020 Firmware Rev:4065 READING -

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 state-
of-charge.

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”
button resets all alert flags.

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

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, 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.

Protector Tab

The Protector tab displays the protection settings read
from the IC. The settings cannot be changed from this tab.
Use the Configuration Wizard to update these settings.
Figure 5 shows the format of the Protector tab. 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.

E3 MAX17301-MAX17303/MAX17311-MAX17313 ModelGauge mS5 Fuel Gauge with Protector — o x
Device  Help
ModelGauge m5 | Protector | Graphs | Registers | Commands | Configuration | Register View | Authentication | History | DS2438 | 12C Traffic Log
Measurements Alerts Protection Status
O cHeFET O DISFET O PemFail
VCall 4.040V VFOCV 4.040V © Over Voltage ) Under Voltage O ow O wr
Temp 27.7°C DigTemp 26 83°C O OverTemperature ) Under Temperature O TooColde ) TooHotC () TooHotD () DieHot
Current 0.000mA AvgCurrent -0 313mA © Over Current ) Under Current O occe O oc O once O o O sc
RepSOC 75.8% O ovwrsoc ) Undersoc © socchange Q) aofw Q) Ful QO LDet
NoAlerts Triggered © rFwshdn Q) ChgwoT
Charging Configuration Discharging Configuration
Perm OVP Fail 5V
Empty Voliage (V) 282
ovP
Charging Vokage Under OCV Protection (V) 22
Charging Current
Under Valtage Protection (V) P Timer | 1452 8s UVReady
Under Voltage Shutdown (V) 204
Min. Operating Voltage (V) 23
Too Cold Too Hot
T ~ Twarm ™ i Tooot  Die  TPermFai Over Current Discharge 5120 | Timer | 225s45s
(Too Cold) (Cold) (Hot) (Too Hot)  Discharge Hot Hot (Slow) (mA)
0 10 40 4 55 75 90 85 -
Over Discharge Threshald 7780 | Timer
OVP Timer 2.8s 10 5.65 (Fast) (mA) (ms)
Perm OVP Fal (v) 5 Charger Removal Detection Short Circuit Threshold (m&) 1600 | Timer
ovP (V) 454 15 458 456 Charger Watchdog Timeout (us)
Watchdog Fault Release Current 75
OVP Release (V) 45 456 454 452 Timer (CurDet) (mA)
Charging Voltage (V) 449 456 453 451 Full Blacks Charging | Load Removal Detection
Full Timer
Charging Current (mA) 500 2000 1500 1000
overch Overcurrent 22 55455
ercharge Timer
Curment (Slow)(mAy 960 3840 2880 1920 CheckSum
Q Overflow Threshold (%)
Overcharge Current -
Fast){mA 5815 Enable Jsit
(FastjimA) nable Jeita CheckSum 0<20BC  Calculate Checksum
Pre-charge Current (mA) 78.12 Enable Jeita Protection
~|Enable Protection
Data Logging: On Communication: 1-Wire Mode: Active Sense: 10.0 mQ Device Serial Number: DDO0008000001726 Software Ver: 1.0.20 Firmware Rev:4065 READING -

Figure 5. Protector Tab
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Charging Configuration

The Charging Configuration group box displays all the
protection settings related to charging as well as a graphi-
cal view for those selections across the programmable
temperature ranges.

Discharging Configuration

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

Graphs Tab

Figure 6 shows the format of the Graphs tab. Graph
information is grouped into four categories: voltages,

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

temperatures, capacities, and currents. The user can
turn on or off any data series using the check boxes on
the right-hand side of the tab. The graphs visible viewing
area can be adjusted from 10 minutes up to 1 week. The
graphs remember up to 1 weeks’ 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. Voltages
in the graph are plotted as an average cell voltage mea-
surement.

(=]
| File Device Help
ModelGauge m5 | Protector | Graphs | Registers | Commands | Configuration Register View | Authentication History | DS2438 | 12C Traffic Log
| 44
Voltages
| 4.2
7
| §:4 —— - ¥ VCell
E | —_ p— —
P —— .' ] —r
. ).
iy L8|
3.2
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 20 40 &0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Seconds |
80
Temperatures
B0.
2 s ¥ Temp + DieTemp
a i e ———— e —
g2n .
2 0.00
-204
40
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 20 40 60 80 100 120 140 160 180 200 220 240 260 230 300 320 340 360 360 400 420 440 460 460 500 520 540 560 580 600
Seconds
5000. .
. Capacities
=
Z 4000,
£ 30004 ¥ RepCap ¥ FullCap
=
G 2000 VFRemCap
&
& 100000 4
0.00- 1
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 20 40 60 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 350 380 400 420 440 460 480 500 520 540 560 580 600
Seconds
2. Currents
2! & Current /' AvgCurrent
5 0.00 | peeemmat” | SS— . )
5 o] A [ S [ — ?F
Q. F—
-2 .
r T T T T T T T T T T T T T T T T T ! Graphs Visible Area Time Range
0 20 40 B0 80 100 120 140 180 180 200 220 240 280 280 300 320 340 380 380 400 420 440 460 480 500 520 540 560 580 600 -
Seconds 10 Minutes v
< b3 Clear Graphs
08:28:03 08:38:03
03/05/2019 03/05/2019
Data Logging: On Communication: 1-Wire Mode: Active Sense: 10.0 mQ Device Serial Number: DD0DD0BO00D01726 Software Ver: 1.0.2.0 Firmware Rev:4065 READING -

Figure 6. Graphs Tab
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Registers Tab

The Registers tab allows the user access to all fuel
gauge related registers of the IC. Figure 7 shows the for-
mat of the Registers tab. By using the drop-down menu
on the top right 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, hexa-
decimal representation of the data stored in the register,
and if applicable, a conversion to application units. To
write a register location, 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.

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

Commands Tab

The Commands tab allows the user to access any gen-
eral IC function not related to normal writing and reading
of register locations. Figure 8 shows the format of the
Commands tab. Each group box of the Commands tab
is described in detail in the following sections.

1-Wire Communication Speed

This option affects 1-Wire ICs only. The user can select
either standard or overdrive communication speed.
Communication speed is controlled by the EV kit software
by driving the OD pin of the IC high or low. Regardless of
the desired communication rate, the kit software commu-
nicates with any IC it discovers at either communication
speed. The actual communication speed is displayed in
the bottom status bar of the EV kit window.

Register Data

Status [T 0xoo82 Vel Y oxc139 3 864V

ProtStatus szl 0x0000 AvgVCell LIS 0xBFC6 (3.835V
HProtCg  [CleRbatl 0x8423 ChargingVoltage [&8F2Y 0xD200 |4.200V
nBattStatus BRG] 0x0000 VEOCV ({e885:] 0xC236 (3.884V
nVPATh1 Bl 0x508C VRipple ({e83:7] 0x0C1E (0.030V
nTPrTh1 58 0x3700
nTPriTh3 -] 0x5528
niPrTh1 %] 0x4BB5
nVPriTh2 taid 0xDCO0
nTPrTh2 Hel] 0x2D0A

[Capacities | Addr  Hex  Value [Currents/Timer| Addr  Hex  Value

RepCap (] 0x063B (797.500mAh Current el 0x0002 [0.313mA
FullCapRep [etkldl 0x0AFO (1400 000mAh AvgCurrent  [ethle] OXFFFC [0.625mA
DesignCap [tk 0x0AFO [1400.000mAh ChargingCurrent [eEl 0x3200 [2000.000mA
FullCaphom [eFEl 0x0AFO (1400.000mAh AtRate 0x0000 (0.000mA

MixCap (1eb):] 0x066D (822 500mAh TTE OxFFFF |102.398hr
QResidual e 0x0052 [41.000mAh TTF OXFFFF (102.398hr

AvCap b 0x061B [751.500mAh Timer ekl 0x7388 [1.443hr

dQAce L{eF B 0x07DB |4022.000mAh TimerH o8- 0x0000 |0.000hr
VFRemCap [3&EEY 0x065F 815 500mAh

FullCap (L] 0x0ASE |1359.000mAh

aH [ 0x00C0 (96 .000mAh
AtQResidual  [2eHys 0x0000 |0.000mAh
AtAvCap  [aeud 0x066D (822 500mAh
Data Logging: On Communication: 12C Mode: Active Sense: 10.0 mQ

E3 MAX17301-MAX17303/MAX17311-MAX17313 ModelGauge m5 Fuel Gauge with Protector - [m] x
File  Device Help
ModelGauge m5 | Protector | Graphs | Registers | Commands | Configuration Register View | Authentication History | 12C Traffic Log

By Data Type By Address

Addr  Hex Value Voltages Addr  Hex Value Addr  Hex Value [ [Addr Hex Value
6C

Device Serial Number: C400006000000026

Temp (Ek:l 0x1C02 28.0°C
AvaTA [E8T ox1c2c 28 2°C
DieTemp (1Y Dx1AFD 26.94°C

AvgDieTemp [ESHE1 0x1ACB 26.79°C

RepSOC 2\ 0x38FE [57.0%
VFSOC S 0x3A40 58.3%

Age FE ox6400 100 0%
FullSocThr &1 0x5000 [80.0%
MixSOC 200 0x3ACE [58.8%
AVSOC Hid 0x397E 57 5%
dPAcCc 13 0x11F9 287 6%

Config (-} 0x2214
MiscCfg 0x3070
FilterCfg “L) DxDEA3
VEmpty =1 0xA561 3V
RelaxCfg .UY 0x083B
LearnCfg S8 Dx4696
Config2 vA) Dx2058
QRTable00 te b4 0x1080
QRTable10 ey 0x2043
QRTable20 H-E) 0x03E3 [155.469
QRTable30 Y 0x169A

Software Ver: 1.0.0.0 Firmware Rev:4054

Figure 7. Registers Tab
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Read/Write Register Nonvolatile Memory Block

The user can read a single register location by entering Clicking the Burn NV Block button sends the Copy NV
the address in hex and clicking the Read button. The Block command to the command register that causes
user can write a single register location by entering the all register locations from 180h to 1DFh to be stored to
address and data in hex and clicking the Write button. nonvolatile memory. Nonvolatile memory has a limited
The read loop is temporarily paused each time to com- number of copies and the user is prompted to confirm
plete this action. prior to executing the copy.

Log Data to File Reset IC
Data logging is always active when the EV kit soft- Clicking the Full Reset button sends the software POR

ware is started. The default data log storage location is command to the command register and sets the POR _
My Documents/Maxim Integrated/MAX17301_03_11_13/ CMD bit of the Config2 register to fully reset fuel-gauge
Datalog.csv. The user can stop data logging by clicking operation as if the IC had been power cycled. Note that
the Stop Log button or change the data log file name by resetting the IC when the cell is not relaxed causes fuel-

clicking the Change Path button. Whenever data logging gauge error.
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
a part of the normal read data loop and indicates any time
communication to the IC is lost.

Lock Register Blocks

Clicking one of the five lock buttons locks a page or pages
of memory as listed to the right of each button. This is a
permanent operation, so the user is prompted to confirm
the operation prior to setting the lock.

E3 MAX17301-MAX17303/MAX17311-MAX17313 ModelGauge m3 Fuel Gauge with Protector - [m] x
File Device Help
ModelGauge m5 | Protector | Graphs | Registers | Commands | Configuration || Register View | Authentication | Histery | 12C Traffic Log

1-Wire Communication Speed (MAX1731x Only) Reset IC
When communicating to a MAX1731x the EV kit controls 1-Wire communication speed through the To reset the IC through software, first write 0x0000 to location 0x080, and then send the software
SCL pin of the USB interface. Select the communication speed option below. Whenever Power-on-Reset (POR) command 0x000F to the Command Register. The result will be the same as if
communication speed is changed, the new state is automatically detected by the EV kit software. The the IC has been completely power cycled

status strip always reflects the detected (not expected) communication state.

For extemal hardware control of communication speed, enable overdrive communication in the EV kit Full Reset

software and then drive the SCL/OD pin high or low as desired.
® 1-Wire Communication Mode

1-Wire Overdrive Communication Mode Write Non-Volatile Memory Block

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

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

Slave Adress Ox I:l o/ Use Auto Slave Address
Register Ox |:| Write Lock Register Blocks

To luck any of the five memory blocks, click the comesponding button below: Note this is a permanent

Data Ox[ | Read operation that cannot be reversed

Set LOCK1 Mon-Volatile Memory Pages 1A, 1B and 1E are Unlocked
Log Data to File
Set LOCK2 ModelGauge Register Pages 00 to 04, 0B, and 0D are Unlocked
IC registers will be stored in the selected logfile at the datalog interval using a .csv format. The datalog
interval can be adjusted from § seconds to & minutes and can be changed while logging. Set LOCK3 Hon Vilatls Memory Pages 18 and 19 are Unlocked
C\L -cole\D 17301_03_11_13\Datalog 02-46-17-PM 01-2 Set LOCK4 Non-Volatile Memary Page 1C is Unlocked
Stop Log Change Path 15 * Datalog Interval (seconds) ¥ Log Events Set LOCK5 Non-Volatile Memery Page 1D is Unlocked
Data Logging: On Communication: 12C Mode: Active Sense: 10.0 mQ Device Serial Number: C400006000000026 Software Ver: 1.0.0.0 Firmware Rev:4054 READING -

Figure 8. Commands Tab
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Configuration Tab of updates that is shown in a box on the left-hand side
The Configuration tab has similar formatting to the stan- of the tab. Maxim recommends using the Configuration
dard Registers tab as shown in Figure 9, but there are ~ Wizard to make any changes to nonvolatile memory
some major differences. When the user changes a regis- instead of changing registers manually. The wizard can
ter value on the Configuration tab, only the RAM value P launched through the Device drop-down menu at the
of that location is changed. The nonvolatile value remains ~ toP of the EV kit software window or by the button on the
unchanged. Register text changes to BLUE to indicate top-right of the Configuration tab. See the Configuration
the RAM and nonvolatile values do not match. The user Wizard section for details. Note any register information
must complete a nonvolatile burn on the Commands tab that is displayed in RED text indicates a nonvolatile write
or run the Configuration Wizard to change the nonvola- error where the data read back after a nonvolatile memory

tile value. The nonvolatile memory has a limited number write does not match the expected value.

E3 MAX17301-MAX17303/MAX17311-MAX17313 ModelGauge m5 Fuel Gauge with Protectar - a *
File  Device Help
ModelGauge m5 | Protector | Graphs | Registers | Commands | Configuration | Register View | Authentication History | 12C Traffic Log | SBS
NVM Updates Remaining Configuration Wizard Programming Tool
Register Data
nXTable0 16:80 rOLL] nQRTableon [ELFNY 0xOBFF nPReservedd [EEIBsl 0x8480 nDPLimit 0x0000
nxTable1 i 0x0000 nQRTable10o [EEIESN 0x2043 nPReserved1 REERsal 0xB780 nScOcvLim 0x0000
nXTable? H: 0x0000 nQRTable20 EX3F¥Y 0x078C nPReserved? [ELGH&d 0x0000 nAgeFcCfg 0xD000
nXTable3 K] OxFFFF nQRTable30 [EEML%] DxD8B0 nPReserved3 [ELHex] 0x9D80 nDesignVoltage OxASB9
nXTabled H:LY 0xB30B nCycles 16:A4 [RGLLG] nRGain eHLE 0x0000 nvGain 0x0000
nXTable5 1) 0x0000 nFullCapNom [EASEYY 0x1A90 3400.00mAh nPackResistance BLSE) 0x0000 nRFasty¥Shdn 0x0000
nXTabled g:19 oxo000 nRComp0  ELFEY oxpecC nFullSOCThr 0x0000 |0.000 nManfcirDate 0x0000
nXTable7? H:¥ll 0x0000 nTempCo = [39.%) 0xFFOB nTTFCFG M) 0x0000 nFirstUsed 0x0000
nXxTabled :1:) 0x0000 nBattStatus LYY OxD1FF NCGAIN plps:] 0x4000 nSerialNumberd 0x0000
nXTabled H:El 0x0000 nFullCapRep [EXEEY 0x1A90 |3400.000 nTCurve s 0xD025 nSerialNumber1 0xD000
nXTable10 H:2\ 0x0000 nvoltTemp  ELEEEY 0x0000 nTGAIN N OXEED6 nSerialNumber2 0x0000
nxTable11 :1:} 0x0000 nMaxMinCurr [EEFEEN:Y 0x0000 nTOFF plps:] 0x1DAL nDeviceName0 0x0000
nVAIRTh H:oie 0x0000 nMaxMinvolt BRI 0x0000 nianfctriiame ELHSS) 0x0000 nDeviceName1 0x0000
NTAITh OxEFFF nMaxMinTemp L0 0x0000 nManfcirame e 0x0000 nDeviceName2 0x0000
nlAIATh g:4 0x0000 nFullCapFitr  EEEENA 0x0BSF (1487.500 nManfctrame2 s 0x0000 nDeviceName3 0x0000
NSAIATh H:ldl 0xBEDB nTimerH RN 0xFFOB 208931 203hr nRSense 0xD3ES8 nDeviceNamed 0xD000
nOCVTabled H-li] 0xDBFF nCONFIG  [EX33:0] 0x0BFF nVFTTh1 16:00 EELE
nOCVTabled 28 OxFFOB nRippleCfg  [ER33:EN 0x0204 nTPTh1 16:01 [[EERIY
nOCVTable2 H-b) 0xDBFF nMiscCFG  [E33:E] 0x0000 nTPHThZ b)Y 0x5528
nQCVTable2 £y OxEFFF nDesignCap [El3d:E] 0x0000 |0.00mAh niPrTh1 16:D3 il
nOCVTabled H-2Y 0x0000 nSBSCFG  [ELF:'Y 0x0000 nVFTh2 16:D4 [aleili]
nOCVTable5 gEi) 0x0000 NPACKCFG 0x1101 nTPATh2 0x2DDA
nOCVTableb -l 0x0000 nRelaxCFG 0x083B nProtMiscTh 0xTAZ8
nOCVTable? -4l 0x0000 nConvgCFG EXF:g) OxFFOB nFrotCrg EH ) 0x0A00
nOCVTabled H-E:] 0x0000 nNVCFGO  [ER3:L] 0xOBFF nJEITAC 16:08 LBV
nOCVTabled H#-L] 0x0000 nNVCFG1  EXR:E) 0x0986 nJEITAV tR L] 0x0059
nOCVTable10 H7N 0x0000 nNvCFG2  [ER:LY 0xFEOA nJETACTg XGRS 0x5054
nOCVTable11 t-):1 0x0000 nHibcFG  EX::] 0xOBEB nStepChg  [EAR:] OxCBB4
nIChgTerm ' 0x0000 nROMIDO  [EL33:'9 0xDO00D nDelayCfg  [kas] DxAB3D
nFilterCig H-0) 0x0000 nROMID1 603 :0) 0x0000 noDSCTh XS] 0xDEAF
| nvEmpty |[EEEE 0x9661 nromiD2  EL3: oxoo00 nODSCCfg BN 0x4355
nLearnCfg 14| OxFFOB nROMID3 0x0000 nCheckSum 0x0002

Figure 9. Configuration Tab
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MAX1730xX/MAX1730xG/
MAX1731xX/MAX1731xG
Evaluation Kits

Register View Tab

The Register View tab provides a convenient interface
to visualize and update the register settings in binary
format. As shown in Figure 10, all configuration register
names are listed on the left side of the Register View
tab. When one register is selected, detailed information
about the register is displayed on the right-side panel.
The corresponding name and binary value of each bitfield
of the selected register are displayed on the top table.
Clicking the Read Register button refreshes the view
and loads the register reading into the top table. Single
click the binary bitfield to edit the register setting directly.
When all the desired bitfield settings are updated, click
the Write Register button to update the register value. If
the change needs to be aborted, click the Read Register
button to reload the register value. The table on the bot-

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

tom right lists all the bit descriptions and reset values
based on the IC data sheet. Refer to the description of
the bitfield for how to set the bitfield. The Find: Bit Fields
feature is located at the bottom left of the Register View
tab. To find a bitfield, type in the bitfield name in the Find:
Bit Fields menu bar. The search result is available in the
dropdown list. The History menu at the bottom left shows
all the history searches from the Find: Bit Fields menu.

Authentication Tab

The Authentication tab allows for full evaluation of
the SHA-256 battery security feature for MAX17301/
MAX17311 and MAX17302/MAX17312 fuel gauges. This
battery authenticationfeature is notavailable forMAX17303/
MAX17313. Figure 11 shows the Authentication tab.
Each group box of the Authentication tab is described in
detail in the following sections.

E3 MAX17301-MAX17303/MAX17311-MAX17313 ModelGauge m5 Fuel Gauge with Protector

File  Device Help

ModelGauge m5 | Protector | Graphs | Registers | Commands | Configuration Register View | Authentication History | 12C Traffic Log

01 VAIRTh | vawe: 0
02 TAItTh

03 SAItTh

0F MiscCfg
12 QRTable00
21 DevMame
22 QRTable10 15 4 3 12 n 10
24 TempNom
25 TempLim

29 FilterCfg

2C Temporary0
2D Temporary1
2E ReturnPtr
32 QRTable20
37 ReturnPtr2
38 Temporary2
39 FStat2

3F ShdnTimer
40 AvgDieTemp
42 QRTable30
49 ProtTmrStat
50 undef0s0
AD RelaxCfg
A1 LearnCfg
A3 undefine_8
AB Config2

AC IAIRTh

B5 TTFCAg

B6 CVMixCap
B7 CVHalfTime
B8 CGTempCo Bit12 Rw VS
B9 AgeForecast
BA Temporary4
DA FProtStat
DB ModelCfg
F0 HProtCfg

F2 ODSCTh

F3 ODSCCg Bt 10 R fBen
F4 MTPHCfg

F5 HConfig2 v
< >

Find: Bit Fields ~
|

2 ® Hex O Dec

Config

0b 0b 0b 0b 0b 0b

Indax Type Name

Bit 15 Rw [}

Bit 14 Rw S5

Bit13 Rw 15

Bit11 Rw x

Bit3 Rw x

Read Register 0x008 Write Register 0x00B

Index: 11d 0x000B

8 7 6 5 4 33 2 1 (]

x SHON COMMSH ] ETHRM FTHRM Aen Bei Ber

0b 0b 0b 0b 0b 0b 0b 0b 0b

Rasat Description

00 Bit must be written 0. Do not write 1

S0C ALRT1 Sticky. When S5 = 1. SOC alerts can only be cleared through software. When 55 =0

00 SOC slerts are cleared automaticaily when the threshold is no longer excees

o0 Temperature ALRT1 Sticky. When TS = 1, temperature alerts can only be cleared through software.
‘when TS = 0. temperature alerts are cleared automatically when the thresheld is ne longer exceeded

Voltage ALRT1 Sticky. When /S = 1, voltage alerts can only be clesred through software When VS =
0, voltage slerts are cleared sutomatically when the threshold is no longer exceeded

0x0
00

0x0

00

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

Device Serial Number: C400006000000026

Software Ver: 1.0.0.0 Firmware Rev:4054

Figure 10. Register View Tab
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MAX1730xX/MAX1730xG/
MAX1731xX/MAX1731xG
Evaluation Kits

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 programmed
by Maxim Integrated, the default key value is 0. To prepare
for authentication with the IC, enter the known secret value
for the IC connected to the GUI. Click Clear Secret to reset
the key values in the IC to 0. Note that it is not possible to
clear secret if secret is locked. Click Lock Secret to per-
manently lock the secret value for the IC. Secret Changes
Remaining shows the remaining chances to update SHA
secret value.

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

Authentication Result

This group box provides four methods to perform authentica-
tion evaluation. When the authentication process begins, the
IC calculates MAC based on the challenge and stored secret
value. The GUI, which represent the host-side processor,
also calculates based on challenge and known secret. If the
SHA secret is entered correctly matching the programmed
secret state in the IC, the authentication succeeds given any
challenge using any of the four methods. Compute MAC
with ROM ID computes MAC result based on IC ROM ID
that is specific to the IC. Compute MAC without ROM ID
does not involve ROM ID into computation, which means
the MAC result for every IC given the same challenge and
secret should be the same. Compute Next Secret com-
mands do not only compute authentication results, but also
updates the secret value [Secret0...Secret9] to [MACS...
MAC15]. If there is no Secret Changes Remaining dis-
played in the SHA Secret group or the secret is locked, the
secret does not update.

E3 MAX17301-MAX17303/MAX17311-MAX17313 ModelGauge m5 Fuel Gauge with Protector - [m] x
File Device Help
ModelGauge m5 | Protector | Graphs | Registers | Commands | Configuration Register View | Authentication | History | 12C Traffic Log
SHA Challenge / ROM ID SHA Secret
The 160-bit Challenge value must be written prior to a SHA Computation. Enter values into the The Secret value cannot be written to or read from the IC. Enter the expected secret value here to
Challenge registers directly or click the Randomize Challenge button to fill the challenge allow software to verify the SHA calculations of the IC. EV kit software will also calculate and
registers with a completely random value. The challenge value is not written to the IC until one of display the expected new secret value after any Clear Secret or Compute Next Secret command.
the Compute MAC buttons below is clicked. The ROM ID is always read only and cannot be Note that the Secret is stored in non-volatile memory and therefore is limited to 5 total Compute
updated. Mext or Clear operations.
Addr  Hex Addr  Hex
Challenge0 0x61D9 Secretl 0x0000
Challenge1 0x2CDD Secret1 0x0000
Challenge2 0xA3GE Randomize Challenge Secret2 0x0000 Clear Secret
Challenge3 0x28E8 Secretd 0x0000
Lock Secret
Challenged 0x8CF7 Secretd 0x0000
Challenges 0x7354 ROMIDO 0x0026 Secreth 0x0000
Challenge6 0xB89S ROMID1 0x0000 Secret 0x0000
Challenge? 0x6FB5 ROMID2 0x0060 Secret? 0x0000 Secret Changes Remaining
Challenged 0x659D ROMID3 0xC400 Secretd 0x0000 3
Challenge9 0x2232 Secretd 0x0000
SHA Authentication Results Generate Challenge Response Pairs
Gt | et et The Challenge is written to Page 0Ch automatically when one The EV kit can generate a text file of valid challenge response
MACD Dx31A5 0x31A5 of the four SHA authentication options is selected below. If the F’S”E f”é““ bﬁ:the E':)d apfphcatmn ;5'”9 the SZCLEI‘ Va‘“ﬁ
- Enter the number of pairs to be generated below then
MAG1 0x93AE OxX93AE Secret is unknown, authentication results cannot be verified. avove. Enf
MAG2 ox3D2 Tx3CD2 The Secret can be entered manually or reset to all 0s using click Generate to store the results to a file.
x x the Clear Secret command.
MAC3 Ox9EDA 0x9EQA
Number of Pairs to Generate
MACA G SR Compute MAG with ROM ID
wacs (O8] ocrcos | oarcos
MACE 0xA619 0xA619 Compute MAC without ROM 1D
MACT Ox7F23 0x7F23
MACE 0xB455 0x8455 Compute Next Secret with ROM 1D Generate Pairs
MACY Dx386F 0x386F
= = Compute Next Secret without ROM 1D
MAC10 DxE6FE OxE6FE
MACT1 Ox4F9A Ox4F3A
werz B om | oom | AUTHENTICATION
MAC13 0x4252 0x4252
MAC14 ox3573 0x9573 SUCCESS
MAC15 OxCTE3 0xC7E3
Data Logging: On Communication: 12C Mode: Active Sense: 10.0 mQ Device Serial Number: C400006000000026 Software Ver: 0.1.0.17 Firmware Rev:4054 READING -

Figure 11. Authentication Tab
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MAX1730xX/MAX1730xG/
MAX1731xX/MAX1731xG
Evaluation Kits

History Tab

The History tab visualizes all nonvolatile update history on
0x1Ax column of the nonvolatile memory map. Figure 12
shows the History tab. This column of nonvolatile memory
features a Fibonacci Saving mechanism to help the IC effi-
ciently learn and adapt to battery characteristic changes.
The column of memory is changed by nonvolatile program-
ming and also is updated automatically as the battery pack
experience through usage cycles.

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

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 the + or — signs to browse
through the nonvolatile history at the Display History
Data tool. The detailed information of the specific page
selected is displayed in the Logging History section.

E3 MAX17301-MAX17303/MAX17311-MAX17313 ModelGauge m5 Fuel Gauge with Protector

File  Device Help

Read History

Read Battery History Read History and Save to File

Logging History

nCycles

ModelGauge m5 | Protector | Graphs | Registers | Commands | Configuration Register View | Authentication History | 12C Traffic Log

6.00

0.00

1 Pages

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

Device Serial Number: C400006000000026

Display History Data from Page 1

Page Status: WRITTEN

Register Hex Value(s)
nQRTable00 0x0000
nQRTable10 0x0000
nQRTable20 0x0000
nQRTable30 0x0000

nCycles 0x0000 Total Cycles | 000 |
nFullCapNom 0xD000 | Mominal Capacity
nRComp0 0xD0DO0
nTempCo 0x0000
nlAvgEmpty 0x0000 Average Current | User Data
nFullCapRep | 0x0000 Capacity | 0.000 Ah
nVoliTemp 0x0000 Voltage 0.00V Temperature 0°C

Max Current | 0.000A
Max Voltage 0.00V

nMaxMinCurr 0x0000
nMaxMinVolt | 0x0000

Min Current | 0.000 A
Min Voltage 0.00v

nMaxMinTemp | 0x0000 | Max Temperature 0°C Min Temperature 0°C
ns0c 0x0000 MixSOC 0% VFSOC 0
nTimerH 0x0000 Elapsed Time 0.0 Hr

READING -

Software Ver: 1.0.0.0 Firmware Rev:4054

Figure 12. History Tab
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MAX1730xX/MAX1730xG/
MAX1731xX/MAX1731xG
Evaluation Kits

Configuration Wizard

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 Maxim 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
Maxim for details about this procedure.

The second method is 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 condi-
tions. 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 pops up as

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

shown in Figure 13. Follow the description and complete
all the steps in the Configuration Wizard. Click Next
when each step is finished.

Step 1 shows the options for how to start with nonvolatile
programming. For a previously unprogrammed IC, select
Start with Factory Default Values to begin evaluation.
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 model selection options. Enter
the sense resistor value into the Sense (mOhms) text
box. For EZ configuration without using an INI file, select
the Use ModelGauge m5 EZ Model option. Enter the
rated battery capacity, empty voltage (minimum safe
system supply voltage), charge termination current, and
check the checkbox if charge voltage is greater than
4.275V. If the INI file is available, select Use Custom
Model and load model INI file provided by Maxim directly.

B

| Step 1/17: Starting Template

Start with Existing Nonvolatile Memory Data
@ Start with Factory Default Values

| Step 2/17: Cell Model Selection

Sense (mOhms)

Do Mot Change Model

® Use ModelGauge m5 EZ Model

Cell Size (mAh)

32 +  Empty Voltage (V per cell)
Charge voltage is greater than 4.273V.

Charge Termination Current (mA)

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

Select the 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 .M file, or use the ModelGauge m5 EZ Model

Use Custom Model and Cther Configuration Registers from Model IMI or Complete INI File

NCA ~ Battery Chemistry*

*Contact Maxim for special cell chemistries like LiMnO2,
LiTi03 or LiFePO4 that are not listed.

Path |

Title |

Select File

Mext

Figure 13. Configuration Wizard—Steps 1 and 2
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MAX1730xX/MAX1730xG/
MAX1731xX/MAX1731xG
Evaluation Kits

In Step 3, charge protection related settings need to
be configured. Figure 14 shows this step. The check-
boxes at the bottom right enable or disable the protection
features. The Enable Protection feature needs to be
checked to enable protection. JEITA charging allows the
IC to calculate and report the required charging voltage
and charging current base on temperature conditions. If
the JEITA charging feature is desired, check the Enable
JEITA checkbox. JEITA protection allows the IC to protect

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

charging at different charging rates based on temperature
conditions. 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, OVP, charging voltage, and charging
current. When all the JEITA settings are completed, check
the upper section graph to make sure settings are correct.

Configuration Wizard - O x
Step 3 /17 Charging Configuration
Perm OVP Fail 4.4y
owvP
Charging Voltage
Charging Current
Too Cold Too Hot
T T2 S - T3 T4 TooHot e TPermFail
(Too Cold) (Cold) (Hot) (Too Hot)  Discharge Hot Hot
[o ] [ 10 ] [ 40 | [ 45 ] 155 ] [75] [s0] [35]
Temp Timer 1.4s-2.85 v
Perm QVP Fail (V) 4.40 * OVP Timer 07sto1.45 v
. +/ Charger Removal Detection
OvP 4250
v HE - it o Charger Watchdog Timeout
OVP Release (V) 415 4210 * 4.19 417 Watchdog
Timer
i + + + +
Charging Voltage (V) 4140 Z 4200 = 4180 = 4160 = Full Blocks Charging
Charging Current {mA} 500 v 2000 F 1500 |« 1000 Full Timer
Overcharge Current + Overcurrent - .
(Slow)(mA) 750 3000 I 2250 1500 Timer 2.85-5.6s
Overcharge Current + QOverflow Threshold (%) 150.00 ©
(FastymA) 3500.00 z
+~ Enable JEITA
Pre-charge Current (mA; 100
g (mA) 2 Enable JEITA Protection
+ Enable Protection
Previous | MNext |

Figure 14. Configuration Wizard—Step 3
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MAX1730xX/MAX1730xG/
MAX1731xX/MAX1731xG
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From Step 4 to Step 5, the user can edit the discharge
protection parameters. See Figure 15 and Figure 16. The
parameters include detailed protection configurations,
thresholds, and timings. In Step 6, choose the power
mode for fuel-gauge device. Enabling hibernate mode
allows the reduction of consumption by 6uA in operat-
ing mode, with lower rate of ADC sampling. Enabling
Deepship mode shuts down any protection functionality
during shipping and storage conditions. In Step 7, check
the “Battery Out” option to allow the communication stop

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

shutdown feature. Check “Pushbutton Wakeup” to allow
wakeup fuel-gauge from the ALRT pin.

From Steps 8 to 16, follow along the step description to fill
out all the application specific information related to fuel-
gauging. Typically, leave options from Steps 8 to 16 as
default. If there is a special thermistor requirement, look
for the NTC model with the closest Beta value in the drop-
down list. If the thermistor beta value is not covered by the
models in the drop-down list, contact Maxim for support.

E3 Configuration Wizard

Step 4 /17 Discharging Configuration

Empty Voltage (V) 33

Under OCV Protection (V) 2920 z
Under Voltage Protection (V) 2,600 z
Under Voltage Shutdown (V) 2440 z
Min. Operating Voltage (V) 23
Owerdischarge Current (Slow) (mA) 3000000 F
Owerdischarge Current (Fast) (mA) -4000000  F
Short Circuit Current (mA) -5000.000 z
Fault Release Current (CurrDet) 7500 =
(rnA)

+ Load Removal Detection

Previous

— O X
Dynamic Power
Timer 351msto 0.7s = UvReady
Timer 2.8s-5.6s »
Timer (ms}) 4955
Timer (us) 253 ’:
Mext

Figure 15. Discharge Protection Configurations
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E3 Configuration Wizard

Step 5/ 17 Additional Protection Configuration

Enable Permanent Failure Fault

Enable FET Failure Detection
Permanent Failure Debounce Timer 1450285~

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

Enable FETs Off-Override by ALRT Fin
Enable FETs Off-Override by 12C / 1'Wire Command
Enable Protector Checksum

Step 6/17: Power Modes

@ Disable Hibernate {(24pA) Enable Hibernate {18pA)

HibScalar (Select Hibernate Task Period) 1.404s-Recommended
(If hibernate is enabled, voltage protection occurs atthis delay)

® Enable Ship Mode (TpA) Enable DeepShip Mode (0.5pA)

Step 7 /17: Shutdown and Wakeup Control

Battery Out (Communication Stops)
Fushbutton Wakeup

Charger and commes wakeups always supported.

Previous Skip Optional Configuration MNext

Figure 16. Additional Protection Configuration and Power Mode Control
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In Step 17, the user can choose to update the IC based
on previous configuration steps. See Figure 17. The non-
volatile memory can only be updated seven times. The
user can choose to update only the 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 is lost.
If final configuration is decided, choose the third option
Write New Configuration to Non-volatile Memory.

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

Always remember to check Save New Configuration
Settings to .INI file. This allows the resulting configura-
tion in previous steps to be recorded in a final INI file.
When the Configuration Wizard is closed, the previous
configurations are not remembered. Click the Update IC
button to execute the changes and saves. Click the Close
button to exit the Configuration Wizard without doing
anything.

E3 Configuration Wizard

Step 17 /17: Update IC and Save New Configuration

been programmed to non-volatile memaory.

program that location.

# Do NotChange Configuration Memaory

Configuration Memory 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
non-volatile memaory (if there are non-volatile writes remaining). Write to RAM only to test configuration settings without usingup a
non-volatile 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 NV write failure. The data read back did not match the shadow RAM data before attempting to

‘Write Configuration RAM and Restart the Fuel Gauge so Changes Take Effect
(Allows for testing configuration settings without using up a write cycle )

FPragram Mew Configuration to Non-Volatile Memory and Restart the Fuel Gauge

Select Path

Frevious Update IC

Close Go to Programming Tool

Figure 17. Configuration Step

www.maximintegrated.com
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Programming Tool

The INI file provided from Maxim only includes the battery
characteristics model. See Figure 18. It does not include
custom settings for protector and device operation. After
completion of the Configuration Wizard, a full INI is
generated with all nonvolatile register configurations.
With a full INI, the user does not need to go through the
Configuration Wizard again. In the Programming Tool

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

panel, click Select File to select the saved full configura-
tion file. The configuration file is typically saved from the
configuration step in the Configuration Wizard as shown
in Figure 17. Click Program IC to program nonvolatile
memory directly. When there is a minor change required
on one or two nonvolatile registers, edit the registers
inside the final configuration INI file using a text editor,
then program the IC using the programing tool.

E3 Programming Tool - O >
Step 1/ 2: Select Complete IMNI file produced by Configuration ‘Wizard or by Exporting NV Memory
Path | |
Title | |
Select File Configuration INI File is not yet selected.
Step 2/ 2: Program IC
Program IC
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 18. Programming Tool
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Hardware Connection Guideline

When evaluating the MAX173xx EV kit with high current
or evaluating the protection functionality, use a real bat-
tery instead of power supply. When connecting a battery,
use a soldered connection instead of a jumper cable.
During a protector FET switching event, the inductance
of the lab jumper cable and power supply can cause
a voltage overshoot on the battery. This voltage spike

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

could potentially cause the voltage across the BATT
and GND pins to rise above the absolute maximum rat-
ing of 6V, damaging the IC permanently. Figure 19 and
Figure 20 show good examples of battery connections
and its corresponding BATT voltage waveform during
switching events. Figure 21 and Figure 22 show bad
examples of battery connections and its corresponding
BATT voltage waveform.

v

.

Figure 19. Good Hardware Connection Example (Use real bat-
tery and soldered connection.)

Figure 21. Bad Hardware Connection Example (Use power
supply with lab jumper cable.)
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Figure 20. BATT Voltage and Battery Current Waveform at
Overcurrent Protection Event with Good Connections
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Figure 22. BATT Voltage and Battery Current Waveform at
Overcurrent Protection Event with Bad Connections
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MAX1730xX/MAX1730xG/
MAX1731xX/MAX1731xG
Evaluation Kits

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

Component Suppliers

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

Note: Indicate that you are using the MAX173xx when contacting these component suppliers.

Ordering Information

PART FUEL GAUGE PROTECTOR  AUTHENTICATION INTERFACE  PIN-PACKAGE

MAX17301GEVKIT#  |-Cell Fuel Gauge with 2-Level SHA-256 12c 14 TDFN-EP
ModelGauge m5 EZ

MAX17301XEVKIT#  |-Cell Fuel Gauge with 2-Level SHA-256 12C 15 WLP
ModelGauge m5 EZ

MAX17311GEVKIT# | -Cell Fuel Gauge with 2-Level SHA-256 1-Wire 14 TDFN-EP
ModelGauge m5 EZ

MAX17311xEVKIT# | -Coll Fuel Gauge with 2-Level SHA-256 1-Wire 15 WLP
ModelGauge m5 EZ

MAX17302GEVKIT#  |-Cell Fuel Gauge with 1-Level SHA-256 12C 14 TDFN-EP
ModelGauge m5 EZ

MAX17302XEVKIT#  |-Cell Fuel Gauge with 1-Level SHA-256 12C 15 WLP
ModelGauge m5 EZ

MAX17312GEVKIT#  |-Cell Fuel Gauge with 1-Level SHA-256 1-Wire 14 TDFN-EP
ModelGauge m5 EZ

MAX17312XEVKIT#  |-Cell Fuel Gauge with 1-Level SHA-256 1-Wire 15 WLP
ModelGauge m5 EZ

. 1-Cell Fuel Gauge with 2
MAX17303GEVKIT# ModelGauge mb £ 1-Level 12C 14 TDFN-EP
1-Cell Fuel Gauge with 2
MAXI7303XEVKITE 1o o e E7 1-Level 12C 15 WLP
. 1-Cell Fuel Gauge with .
MAX17313GEVKIT# ModelGauge mb £ 1-Level 1-Wire 14 TDFN-EP
1-Cell Fuel Gauge with .
MAXIZ313XEVKITE 1o o s E7 1-Level 1-Wire 15 WLP

#Denotes RoHS compliance.
*Future product—contact factory for availability.

www.maximintegrated.com
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MAX1730xX/MAX1730xG/
MAX1731xX/MAX1731xG
Evaluation Kits

MAX173xxG EV Kit Bill of Materials

Evaluates: MAX17301-MAX17303/

MAX17311-MAX17313

REF_DES DNI/DNP QTY MFG PART # MANUFACTURER VALUE DESCRIPTION
ALAT, SCL, SCL1. SDA. SDAT i s lsooe EYSTONE A TEST POINT; PIN DIA=0.1IN; TOTAL LENGTH=0.3IN; BOARD HOLE-0.04IN; WHITE; PHOSPHOR BRONZE
WIRE SILVER;
C1,C4,C7,C26 - 4 C0402C105K8PAC KEMET 1UF CAPACITOR; SMT (0402); CERAMIC CHIP; 1UF; 10V; TOL=10%; TG=-55 DEGC TO +85 DEGC; TC=X5R
C2, C6, C12-C15, C21, C22, . CAPACITOR; SMT (0402); CERAMIC CHIP; 0.1UF; 25V; TOL=10%; MODEL=GRM SERIES; TG=-55 DEGC TO
C24, C25, C28-C38 21 GRM155R71E104KE14 MURATA 0.1UF 1125 DEGC: TO=X7R
c3 . 1 |LMK105B7474KV PANASONIC 0.47UF CAPACITOR; SMT (0402); CERAMIC CHIP; 0.47UF; 10V; TOL=10%; TG=-55 DEGC TO +125 DEGC; TC=X7R
C0402C103K5RAC;GRM155R71H10 . ; . ) ’ OV Ol 0o O .y
C5 - 1 3KA88;C1005X7R1H103K050BE KEMET;MURATA;TDK 0.01UF CAPACITOR; SMT (0402); CERAMIC CHIP; 0.01UF; 50V; TOL=10%; TG=-55 DEGC TO +125 DEGC; TC=X7R
c9 - 1 GRM155R71A104JA01 MURATA 0.1UF CAPACITOR; SMT (0402); CERAMIC CHIP; 0.1UF; 10V; TOL=5%; TG=-55 DEGC TO +125 DEGC; TC=X7R
20, C23, C27 . 3 |GRM155R61A475MEAA MURATA 470F CAPACITOR; SMT (0402); CERAMIC CHIP; 4.7UF; 10V; TOL=20%; TG=-55 DEGG TO +85 DEGC; TC=X5R
C0402C0G500270JNP; r . - . . . . oy . . x
39, 40 . [ VENKEL LTD.;MURATA 27PF CAPAGITOR; SMT; 0402; CERAMIC; 27pF; 50V; 5%; COG; 550G o + 125degC; 0 +/-30PPMidegC
b1 g T |LTST-C190CKT LITE-ON ELECTRONICS ING. LTST-C190CKT _|DIODE: LED; STANDARD: RED; SMT (0603): PIV=5.0V IF=0.04A; -55 DEGC TO +85 DEGC
D2-D4, D8 - 4 BZX384-C5V6 NXP DIODE; ZNR; SMT (SOD-323); Vz=5.6V; Izm=0.000001A; -65 DEGC TO +150 DEGC
D5, D6 . 2 |MBRos20 "c"gﬁfoﬁféwsmm MBR0520 DIODE; SCH; SCHOTTKY RECTIFIER; SMT (SOD-123); PIV=20V; IF=0.5A; -55 DEGC TO +150 DEGC
D7 - 1 RB520G-30 .GENERIC PART RB520G-30 DIODE; SCH; SCHOTTKY BARRIER DIODE; SMT (SOD-723); PIV=30V; IF=0.1A
TEST POINT; PIN DIA=0.125IN; TOTAL LENGTH=0.445IN; BOARD HOLE=0.063IN; BLACK; PHOSPFOR
DGND, GND 3 2 S0t KEYSTONE N/A BRONZE WIRE SILVER PLATE FINISH;
DS1, DS2 - 2 LTST-C190GKT LITE-ON ELECTRONICS INC. LTST-C190GKT DIODE; LED; WATER CLEAR GREEN; SMT (0603); VF=2.1V; IF=0.03A; -55 DEGC TO +85 DEGC
Ji - 1 10118193-0001LF FCI CONNECT 10118193-0001LF |[CONNECTOR; FEMALE; SMT; MICRO USB B TYPE RECEPTACLE; RIGHT ANGLE; 5PINS
2 . 1 PBCO2SAAN SULLINS ELECTRONICS CORP. PBCO2SAAN S\égg»PAHT'CONNECTOR; MALE; THROUGH HOLE; BREAKAWAY; STRAIGHT; 2PINS; -65 DEGC TO +125
L1-L3 - 3 BLM18AG601SN1 |MURATA 600 INDUCTOR; SMT (0603); FERRITE-BEAD; 600; TOL=+/-; 0.5A
CONNECTOR; MALE; USB; USB2.0 MICRO CONNECTION CABLE; USB B MICRO MALE TO USB A MALE;
MISC1 - 1 AK67421-1-R ASSMANN AK67421-1-R STRAIGHT: 5PINS-4PINS
R . 1 |RO0402IR070RL; CROS02-T6W:  |YAGEQ PHYCOMP:VENKEL LTD. 0 RESISTOR; 0402; 0 OHM; 5%; JUMPER; 0.063W; THICK FILM
R2, R9 . 2 |ERJ-2RKF27R0X;RC0402FR-0727RL [PANASONIC;YAGEO PHICOMP 27 RESISTOR, 0402, 27 OHM, 1%, 100PPM, 0.0625W, THICK FILM
RS g T |KRL1220EM-ROTOF SUSUMU CO LTD. 0.01 RES; SMT (0805); 0,01 1%; +/-50PPM/DEGG; 0.5W
R6, R14-R16, R34 . 5 |SRICWOM0ZTKOOFK; ROO402FR- \yisHAY DALE,YAGEO PHICOMP 1K RESISTOR; 0402; 1K; 1%; 100PPM; 0.0625W; THICK FILM
CRCW0402150RFK; X . . - 19, . .
R8, R12, R13 - 3 9C04021A1500FL VISHAY DALE;YAGEO 150 RESISTOR; 0402; 150 OHM; 1%; 100PPM; 0.0625W; THICK FILM
AT - T |CR0402-16W-3650FT VENKEL LTD. 365 RESISTOR: 0402; 365 OHIM: 1%; 100PPM; 0.063W: THICK FILM
R20 - 1 CRCW040210K0JN VISHAY DALE 10K RESISTOR; 0402; 10K OHM; 5%; 200PPM; 0.063W; THICK FILM
R23, R26 - 2 RC0805JR-070RL 'YAGEO PHYCOMP 0 RESISTOR; 0805; 0 OHM; 5%; JUMPER: 25W; THICK FILM
- T |CROW040212KOFK VISHAY DALE 2K RESISTOR. 0402, 12K OHM, 1%, 100PPM, 0.0625W, THICK FILM
R3S, R36, R38, K39 - 4 |ERJ-2GEOR0OX PANASONIC 0 RESISTOR: 0402: 0 OHM; 0%; JUMPER:; 0.10W; THICK FILM
- 1 CRCW04021MOOFK VISHAY DALE M RESISTOR; 0402; 1M; 1%; 100PPM; 0.0625W; THICK FILM
R40, R41 - 2 CRCW04024K70FK VISHAY DALE 4.7K RESISTOR, 0402, 4.7K OHM, 1%, 100PPM, 0.0625W, THICK FILM
R42, R43 - 2 [ERJ2RKF1001X PANASONIC K RESISTOR: 0402: 1K OHM; 1%; 100PPM:; 0.10W; THICK FILM
R46, R47 - 2 CRCW0402470RFK VISHAY DALE 470 RESISTOR, 0402, 470 OHM, 1%, 100PPM, 0.0625W, THICK FILM
T1 - 1 NCP15XH103FO3RC |MURATA 10K [ THERMISTOR; SMT (0402); THICK FILM (NICKEL PLATED); 10K; TOL=+/-1%
S1 - 1 EVQ-Q2K03W PANASONIC EVQ-Q2K03W SWITCH; SPST; SMT; 15V; 0.02A; LIGHT TOUCH SWITCH; RCOIL= OHM; RINSULATION= OHM; PANASONIC
T1 - 1  TGM-040P3RL HALO ELECTRONICS INC TGM-040P3RL. [ TRANSFORMER; SMT; 1:1:1.3:1.3; PCMCIA DC/DC CONVERTER ;
EVKIT PART - IC; BC26; MAX17301G+; PKG. OUTLINE DRAWING: 21-0137; PKG. CODE: T1433+2C; PKG.
ut - 1 |MAX17301G+ MAXIM MAX17301G+ | "AND PATTERN: 90-0063
v2 . 1 |FTeseHL U TECHNOLOGY DEVICES FT2232HL  |IC; MMRY; DUAL HIGH SPEED USB TO MULTIPURPOSE UART/FIFO; LQFP64
u3 - 1 MAX14937AWE+ MAXIM MAX14937AWE+ _[IC; ISO; TWO CHANNEL; 5KVRMS I12C ISOLATOR; WSOIC16
1C: DRV; 1A SPREAD-SPECTRUM; PUSH-PULL; TRANSFORMER DRIVER FOR ISOLATED POWER
us . 1 |MAX13253ATB+ MAXIM maxiazsoate. | SEN LA SREADS
5. Us " PR Py— A WX 1EXKas |10, VREG: DLTRA-LOW-NOISE, FIGH PSR, LOW DROPOUT, LINERR REGULATOR, SG70° 140 DEGC TO
vi g T [7M-12.000MAAS TXC CORPORATION ToMHZ CRYSTAL; SMT: 18PF; 12MHZ; +/-30PPW +/-30PPM
PCB - 1 MAX17301GSOLDERDOWN MAXIM PCB PCB:MAX17301GSOLDERDOWN
cl16-C18 DNP o |GRMI555C1E102JA01D; MURATA:TDK 1000PF CAPACITOR; SMT (0402); CERAMIC CHIP; 1000PF; 25V; TOL=5%; TG=-55 DEGC TO +125 DEGC; TC=C0G
C1005C0G1E102J050BA : ] ; : 125V ; :
F1 DNP 0 SFR-0405A DEXERIALS SFR-0405A IC; PROT; SELF CONTROL PROTECTOR; SMT ;
53 DNP 0 |PBCO4DAAN SULLINS ELECTRONICS CORP. PBCO4DAAN | CONNEGTOR; MALE; THROUGH HOLE; BREAKAWAY; STRAIGHT; 8PINS; -65 DEGC TO +125 DEGC
Ql DNP. 0 FCAB21490L PANASONIC FCAB21490L [ TRAN; NCH; CSP10; PD-(0.54W); IGSS-(0.000010A); VGS-(+/-8V);
Q2 DNP 0 2N7002 2N7002 [TRAN; N-CHANNEL TRENCH MOSFET; NCH; SOT-23; PD-(0.83W); |-(0.3A); V-(60V)
Q3 DNP 0 FDPC4044 (ON SEMICONDUCTOR FDPC4044 cjng)COMMON DRAIN N-CHANNEL POWERTRENCH MOSFET; NCH; POWERCLIP-33; PD-(2.7W); I-(27A);
.00 one o InDseeron EARGCHILD SEVIGONDUGTOR NDSBATO w;(ﬁ)j;sg,gﬁ::—i&w::g 508, PD=2.5W, 1D=+/-10A, VDSS=30V, VGS=-20V, VSD=0.8V, RDS(ON)=0.0130mm,
-55degC TO +150
R7, R24 DNP. 0 RC0805JR-070RL 'YAGEO PHYCOMP 0 RESISTOR; 0805; 0 OHM; 5%; JUMPER; 0.125W; THICK FILM
R3, R4, R50 NP 0 _[NA VA GPEN RESISTOR; 0402; OPEN; FORMFAGTOR

NOTE: DNI--> DO NOT INSTALL(PA(

KOUT) ; DNP--> DO NOT PROCURE

MAX173xxG EV Kit BOM U1 Ordering Guide

EV KIT PART NUMBER

U1 ORDERING INFORMATION

MAX17301GEVKIT# MAX17301G+
MAX17311GEVKIT# MAX17311G+
MAX17302GEVKIT# MAX17302G+
MAX17312GEVKIT# MAX17312G+
MAX17303GEVKIT# MAX17303G+
MAX17313GEVKIT# MAX17313G+

www.maximintegrated.com
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MAX1730xX/MAX1730xG/ Evaluates: MAX17301-MAX17303/
MAX1731xX/MAX1731xG MAX17311-MAX17313
Evaluation Kits

MAX173xxG EV Kit Schematic
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MAX1730xX/MAX1730xG/
MAX1731xX/MAX1731xG
Evaluation Kits

MAX173xxG EV Kit PCB Layouts

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

a =z imi
u, X4 ZJPY vww-moximintegrated.com
> cuc15>- g 08 ~
2] . i m == b
maxim - B
@ integrated.. -

MAX173MEMGEVKIT cr ig0s =

- .I
: Rz‘..J “,‘nl; tew|O O
= st |O O
E[eYelt
| [-) ain . P og|*
§

By €33 €32 T3

HH “CEI
HED BB
§

MAX173xxG EV Kit Component Placement Guide—Top
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MAX173xxG EV Kit PCB Layout—Top Layer
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MAX173xxG EV Kit PCB Layout—Layer 3
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MAX1730xX/MAX1730xG/
MAX1731xX/MAX1731xG
Evaluation Kits

Evaluates: MAX17301-MAX17303/
MAX17311-MAX17313

MAX173xxG EV Kit PCB Layouts (continued)
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MAX173xxG EV Kit PCB Layout—Bottom Layer
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MAX173xxG EV Kit Component Placement Guide—Bottom
Silkscreen
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MAX1730xX/MAX1730xG/ Evaluates: MAX17301-MAX17303/
MAX1731xX/MAX1731xG MAX17311-MAX17313
Evaluation Kits

MAX173xxX EV Kit Bill of Materials

REF_DES | DNI/DNP | QTY MFG PART # MANUFACTURER VALUE DESCRIPTION
ALRT, SCL, SCL1, TEST POINT; PIN DIA=0.1IN; TOTAL LENGTH=0.3IN; BOARD HOLE=0.04IN; WHITE; PHOSPHOR BRONZE WIRE
SoA, SOAL - 5 |s002 KEYSTONE N/A SILVER;
C1,C4,C7,C26 - 4 |C0402C105K8PAC KEMET 1UF CAPACITOR; SMT (0402); CERAMIC CHIP; 1UF; 10V; TOL=10%; TG=-55 DEGC TO +85 DEGC; TC=X5R
€2, C12-C15,

: 4 CAPACITOR; SMT (0402); CERAMIC CHIP; 0.1UF; 25V; TOL=10%; MODEL=GRM SERIES; TG=-55 DEGC TO +125
€21, 22,24, - 20 |GRM1S5R71E104KE14 MURATA 0.1UF DEGC; TOXIR (0402); g Pt %; g *
€25, C28-C38 s

[ - 1 |GRM155R61A474KELS MURATA 0.47UF CAPACITOR; SMT (0402); CERAMIC CHIP; 0.47UF; 10V; TOL=10%; TG=-55 DEGC TO +85 DEGC; TC=XSR-
C0402C103KSRAC;GRM155R71H103KA8
- i 3 8 3 ; 5 0.1 i i = 2 == +: 5 1=,
cs 1 |g.C1008X7R1H109K0508E KEMET;MURATA;TDK 0.01UF CAPACITOR; SMT (0402); CERAMIC CHIP; 0.01UF; 50V; TOL=10%; TG=-55 DEGC TO +125 DEGC; TC=X7R
6, C9 - 2 [GRM155R71A104JA01 MURATA 0.1UF CAPACITOR; SMT (0402); CERAMIC CHIP; 0.1UF; 10V; TOL=5%; TG=-55 DEGC TO +125 DEGC; TC=X7R
GRM1555C1E102JA01D; . i ) ) v ot o

C16-C18 - 3 | C1005C0G1F10210508A MURATA;TDK 1000PF CAPACITOR; SMT (0402); CERAMIC CHIP; 1000PF; 25V; TOL=5%; TG=-55 DEGC TO +125 DEGC; TC=C0G
€20, C23,C27 - 3 |GRM155R61A475MEAA MURATA 4.7UF CAPACITOR; SMT (0402); CERAMIC CHIP; 4.7UF; 10V; TOL=20%; TG=-55 DEGC TO +85 DEGC; TC=X5R

€0402C0G500270INP;

€39, C40 2| CRMISS5CIH270JA0L VENKEL LTD.;MURATA 27PF CAPACITOR; SMT; 0402; CERAMIC; 27pF; 50V; 5%; COG; -55degC to + 125degC; 0 +/-30PPM/degC

D1 - 1 |LTST-C190CKT LITE-ON ELECTRONICS INC. LTST-C190CKT _[DIODE; LED; STANDARD; RED; SMT (0603); PIV=5.0V; IF=0.04A; -55 DEGC TO +85 DEGC
D2-D4, D8 - 4 |B7X384-C5V6 NXP 5.6V DIODE; ZNR; SMT (SOD-323); V2=5.6V; [zm=0.000001A; -65 DEGC TO +150 DEGC
DS, D6 - 2 [MBRO520 MICRO COMMERCIAL COMPONENTS MBR0520 | DIODE; SCH; SCHOTTKY RECTIFIER; SMT (SOD-123); PIV=20V; IF=0.5A; -55 DEGC TO +150 DEGC
D7 - 1 [RBS520G-30 GENERIC PART RB520G-30 | DIODE; SCH; SCHOTTKY BARRIER DIODE; SMT (SOD-723); PIV=30V; IF=0.1A
[TEST POINT; PIN DIA=0.125IN; TOTAL LENGTH=0.445IN; BOARD HOLE=0.063IN; BLACK; PHOSPHOR BRONZE
DGND, GND - 2 |so11 KEYSTONE N/A WIRE SILVER PLATE FINISH;
DS1, DS2 - 2 [LTST-C190GKT LITE-ON ELECTRONICS INC. LTST-C190GKT _|DIODE; LED; WATER CLEAR GREEN; SMT (0603); VF=2.1V; IF=0.03A; -55 DEGC TO +85 DEGC
11 - 1 |10118193-0001LF FCl CONNECT 10118193-0001LF [CONNECTOR; FEMALE; SMT; MICRO USB B TYPE RECEPTACLE; RIGHT ANGLE; SPINS
2 - 1 |PBCO2SAAN SULLINS ELECTRONICS CORP. PBCO2SAAN  |EVKIT PART-CONNECTOR; MALE; THROUGH HOLE; BREAKAWAY; STRAIGHT; 2PINS; -65 DEGC TO +125 DEGC;
11-13 - 3 [BLM18AG601SN1 MURATA 600 INDUCTOR; SMT (0603); FERRITE-BEAD; 600; TOL=+/-; 0.5A
CONNECTOR; MALE; USB; USB2.0 MICRO CONNECTION CABLE; USB B MICRO MALE TO USB A MALE;
Misc1 - 1 |AK67421-1R ASSMANN AKB7421-LR | cpINS aPINS
R1 - 1 |RCO402JR-070RL; CRO402-16W-000RIT  [YAGEO PHYCOMP;VENKEL LTD. 0 RESISTOR; 0402; 0 OHM; 5%; JUMPER; 0.063W; THICK FILM
R2, R9 - 2 |ERJ-2RKF27ROX;RC0402FR-0727RL PANASONIC;YAGEO PHICOMP 27 RESISTOR, 0402, 27 OHM, 1%, 100PPM, 0.0625W, THICK FILM
RS - 1 |KRL1220E-M-RO10-F SUSUMU CO LTD. 0.01 RES; SMT (0805); 0.01; 1%; +/-50PPM/DEGC; 0.5W
R6, R;;ms, - 5 |CRCWO4021K0OFK; RCO402FR-071KL  |VISHAY DALE;YAGEO PHICOMP 1K RESISTOR; 0402; 1K; 1%; 100PPM; 0.0625W; THICK FILM
RS, R12, R13 - 3 |CRCWO0402150RFK; 9C04021A1500FL __|VISHAY DALE;YAGEO 150 RESISTOR; 0402; 150 OHM; 1%; 100PPM; 0.0625W; THICK FILM
R1L - 1 |CRO402-16W-3650FT VENKEL LTD. 365 RESISTOR; 0402; 365 OHM; 1%; 100PPM; 0.063W; THICK FILM
R20 - 1 |CRCW040210KOIN VISHAY DALE 10K RESISTOR; 0402; 10K OHM; 5%; 200PPM; 0.063W; THICK FILM
R23, R26 - 2 |RCO805JR-070RL YAGEO PHYCOMP. 0 RESISTOR; 0805; 0 OHM; 5%; JUMPER; 0.125W; THICK FILM
R33 - 1 |CRCW040212KOFK VISHAY DALE 12K RESISTOR, 0402, 12K OHM, 1%, 100PPM, 0.0625W, THICK FILM
R3S, R36, R
35, RzZ’ = - 4 |ERJ-2GEOROOX PANASONIC 0 RESISTOR; 0402; 0 OHM; 0%; JUMPER; 0.10W; THICK FILM
R37 - 1 |CRCW04021MOOFK VISHAY DALE M RESISTOR; 0402; 1M; 1%; 100PPM; 0.0625W; THICK FILM

R40, R41 - 2 |CRCW04024K70FK VISHAY DALE 4.7K RESISTOR, 0402, 4.7K OHM, 1%, 100PPM, 0.0625W, THICK FILM

R42, R43 - 2 |ERJ-2RKF1001X PANASONIC 1K RESISTOR; 0402; 1K OHM; 1%; 100PPM; 0.10W; THICK FILM

R46, R47 - 2 |CRCW0402470RFK VISHAY DALE 470 RESISTOR, 0402, 470 OHM, 1%, 100PPM, 0.0625W, THICK FILM

RTL - 1 [NCP15XH103FO3RC MURATA 10K THERMISTOR; SMT (0402); THICK FILM (NICKEL PLATED); 10K; TOL=+/-1%

s1 - 1 |EVQ-Q2K03W PANASONIC EVQ-Q2K03W  [SWITCH; SPST; SMT; 15V; 0.02A; LIGHT TOUCH SWITCH; RCOIL= OHM; RINSULATION= OHM; PANASONIC

T - 1 [TGM-040P3RL HALO ELECTRONICS INC TGM-040P3RL _[TRANSFORMER; SMT; 1:1:1.3:1.3; PCMCIA DC/DC CONVERTER ;

o i 1 vaxizzome MAXIM MAX17301xe | EVKIT PART - IC; BC26; MAX17301X+; PACKAGE OUTLINE DRAWING: 21-100256; PACKAGE CODE: WIS1H2+1;
0.50MM PITCH

u2 - 1 |FT2232HL [?SURETECHNOLOGV DEVICES INTL FT2232HL  |IC; MMRY; DUAL HIGH SPEED USB TO MULTIPURPOSE UART/FIFO; LQFP64

u3 - 1 [MAX14937AWE+ MAXIM MAX14937AWE+ [IC; ISO; TWO CHANNEL; S5KVRMS [2C ISOLATOR; WSOIC16

ua i P VY — MAXIM MAX13253AT8+ |'C; DRV; 1A SPREAD-SPECTRUM; PUSH-PULL; TRANSFORMER DRIVER FOR ISOLATED POWER SUPPLIES;
TDFN10-EP

Us, Us . 5 |vaxesiiexcass MAXIM MAXES11EXK33 L’cég/ges, ULTRA-LOW-NOISE, HIGH PSRR, LOW-DROPOUT, LINEAR REGULATOR; SC70-5 ; -40 DEGC TO +85

Y1 - 1 [7M-12.000MAAJ TXC CORPORATION 12MHZ CRYSTAL; SMT; 18PF; 12MHZ; +/-30PPM; +/-30PPM

PCB - 1 |MAX17301XSOLDERDOWN MAXIM PCB PCB:MAX17301XSOLDERDOWN

F1 DNP 0 |SFR-0405A DEXERIALS SFR-0405A __|IC; PROT; SELF CONTROL PROTECTOR; SMT ;

13 DNP 0 [PBCO4DAAN SULLINS ELECTRONICS CORP. PBCO4DAAN __[CONNECTOR; MALE; THROUGH HOLE; BREAKAWAY; STRAIGHT; 8PINS; -65 DEGC TO +125 DEGC

Q1 DNP 0__|FcaB21490L PANASONIC FCAB21490L__[TRAN; NCH; CSP10; PD-(0.54W); IGSS-(0.000010A); VGS-(+/-8V);

Q2 DNP 0 [2n7002 NXP 2N7002 TRAN; N-CHANNEL TRENCH MOSFET; NCH; SOT-23; PD-(0.83W); I-(0.3A); V-(60V)

@ onp o |ropcacas ON SEMICONDUCTOR FOPCa0as (T;x)l; COMMON DRAIN N-CHANNEL POWERTRENCH MOSFET; NCH; POWERCLIP-33; PD-(2.7W); I-(27A); V-

5,06 NP o |npssaton FAIRCHILD SEMICONDUCTOR nDsga1o | MOSFET, N-CHANNEL, 50-8, PD=25W, ID=+/-10A, VDS5=30V, VGS=-20V, VSD=0.8V, RDS(ON}=0.0130hm, -

55degC TO +150degC

R7, R24 DNP 0 |RC0805JR-070RL YAGEO PHYCOMP. 0 RESISTOR; 0805; 0 OHM; 5%; JUMPER; 0.125W; THICK FILM

R3, R4, R50 DNP 0 [n/Aa N/A OPEN RESISTOR; 0402; OPEN; FORMFACTOR
NOTE: DNI--> DO NOT INSTALL(PACKOUT) ; DNP--> DO NOT PROCURE
MAX17301XEVKIT# MAX17301X+
MAX17311XEVKIT# MAX17311X+
MAX17302XEVKIT# MAX17302X+
MAX17312XEVKIT# MAX17312X+
MAX17303XEVKIT# MAX17303X+
MAX17313XEVKIT# MAX17313X+
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MAX1730xX/MAX1730xG/ Evaluates: MAX17301-MAX17303/
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Evaluation Kits

MAX173xxX EV Kit Schematic
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MAX1730xX/MAX1730xG/
MAX1731xX/MAX1731xG

Evaluation Kits

MAX173xxX EV Kit PCB Layouts

Evaluates: MAX17301-MAX17303/
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MAX173xxX EV Kit Component Placement Guide—Top

Silkscreen

MAX173xxX EV Kit PCB Layout—Layer 2
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MAX173xxX EV Kit PCB Layout—Top Layer
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MAX173xxX EV Kit PCB Layout—Layer 3
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Evaluation Kits

MAX173xxX EV Kit PCB Layouts (continued)

Evaluates: MAX17301-MAX17303/

MAX17311-MAX17313
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MAX173xxX EV Kit PCB Layout—Bottom Layer
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MAX173xxX EV Kit Component Placement Guide—Bottom

Silkscreen
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MAX1730xX/MAX1730xG/

MAX1731xX/MAX1731xG
Evaluation Kits

Revision History

Evaluates: MAX17301-MAX17303/

MAX17311-MAX17313

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 3/19 Initial release —

1 6/19 Updated Ordering Information table 20

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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