MAX77650/MAX77651 Evaluation Kit

General Description

The MAX77650/MAX77651 evaluation kit (EV kit) is a
fully assembled and tested printed circuit board (PCB)
that demonstrates the MAX77650/MAX77651. The EV
kit allows for easy evaluation of the various MAX77650/
MAX77651 features, including the SIMO buck-boost regu-
lator, linear regulator, analog multiplexer, smart battery
charger, on/off controller, and 12C interface.

The MAX77650 and MAX77651 EV kits are identical
aside from the device (U1), silkscreen, and two resis-
tive dividers at the SIMO outputs (see the MAX77650/
MAX77651 EV Kit Differences section). The MAX77650/
MAX77651 devices themselves have different output volt-
age ranges for the SIMO buck-boost regulator. Consult
the device data sheet for more information.

Windows®-based software provides a user-friendly graph-
ical interface as well as a detailed register-based interface
to exercise the features of the MAX77650/MAX77651.

Ordering Information appears at end of data sheet.

Evaluates: MAX77650/MAX77651

Features

e Easyto Use

e GUI Drives I12C Interface

e On-Board Battery Ammeter
e On-Board Thermistor

On-Key Options

e RGB LED Cluster

e Assembled and Fully Tested
e Emulates System Loading
e On-Board Electronic Loads

e Electronic Loads have steady-state, transient, and
random modes

e Demonstrates End-to-End Analog Multiplexer
Implementation

e On-Board ADC

e Evaluates Both Push-Button and Slider-Switch
On-Key Options
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Figure 1. MAX77650 EV Kit Photo
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Figure 2. Simplified Block Diagram
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Figure 5. MAX77650 Top View Main Components
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Table 1. Default Shunt Positions and Jumper Descriptions

REFERENCE DEFAULT
DESIGNATOR | POSITION FUNCTION
J100 N/A Do not connect shunts to J100.
1-2: Connects a VIO to the 1.8V EVKIT logic rail.
J101 1-2 3-4: Connects a VIO to the 3.3V EVKIT logic rail.
5-6: Connects a VIO to the LDO output.
J200 1-2 1-2: Connects the U200 amplifier to the gate of the Q200 load FET.
J201 1-2 1-2: Connects VSBBO to the on-board ADC.
J202 1-2 1-2: Connects the U201 amplifier to the gate of the Q201 load FET.
J203 1-2 1-2: Connects VSBB1 to the on-board ADC.
J204 1-2 1-2: Connects the U202 amplifier to the gate of the Q202 load FET.
J205 1-2 1-2: Connects VSBB2 to the on-board ADC.
J206 1-2 1-2: Connects the U203 amplifier to the gate of the Q203 load FET.
J207 1-2 1-2: Connects VLDO to the on-board ADC.
J208 1-2 1-2: Connects the on-board ammeter to GND.
53 2.3 1-2: Connects GPIO to VIO.
2-3: Connects GPIO to GND.
J4 N/A 1-2: Connects PWR_HLD to VIO.
2-3: Connects PWR_HLD to GND.
J5 2.3 1-2: Connects EN to SW1.
2-3: Connects EN to SW2.
1-2: Connects the THM pin to the divider through the potentiometer (R12).
J7 1-3 1-3: Connects the THM pin to the divider through the on-board thermistor.
1-4: Connects the THM pin to the divider through a 10k resistor.
J8 1-2 1-2: Connects RST to PWR_HLD through a 150Q resistor.
J10 N/A 1-2: Connects VUSB (voltage from USB input on J6) to VCHGIN.

www.maximintegrated.com
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Quick Start
Follow this procedure to familiarize yourself with the EV kit.

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

o MAX77650/MAX77651 EV kit

e Windows-based PC

e Power supply

o Ammeter

e DVM

e Micro-USB cable
o GUI
Procedure

1) Install the GUI software. Visit the product webpage
at www.maximintegrated.com/max77650evkit and
navigate to Design Resources to download the lat-
est version of the EV kit software. Save the EV kit
software to a temporary folder and decompress the
ZIP file.

2) Install EV kit shunts per Table 1.

3) Connect a Micro-B USB cable between the EV kit's J6
and your Windows-based PC. Note that a USB cable
should always be plugged in during evaluation.

4) Apply a 3.7V supply (set for 100mA current limit)
through an ammeter (set for 10mA range) across the

Evaluates: MAX77650/MAX77651

VBATT and GND2 terminals of the EVKIT. Turn the
supply on.

5) Open the GUI and press the Connect button in the
upper-left corner. Wait for the device to respond, and
in the Synchronize window, press the Read and
close button.

6) Press the on-key (SW1) for approximately 1 second,
then release the on-key.

7) On the AMUX/ADC tab of the GUI, click the Read
buttons next to VSBBO, VSBB1, VSBB2, and VLDO.
For the MAX77650A, 2.05V, 1.2V, 3.3V, and 1.85V,
respectively, appear (Figure 6). For the MAX77651B,
1.9V, 3.2V, 0V, and 0V, respectively, appear.

8) Confirm with the ammeter that the quiescent current is
approximately 40uA. Then, in the Global Resources
tab on the GUI, set the Main Bias Low Power Mode bit
to “1” and click the Write button. Now, confirm that the
quiescent current is approximately 6uA.

Note that the MAX77651 will have an extra 3pA
current when J203 and J205 are installed. See the
MAX77650/MAX77651 EV Kit Differences section for
more information.

This concludes the Quick Start procedure. Users are now
encouraged to explore the device and its register settings
with the GUI. For guidance on configuring the charger and
the LED’s, see the Charger Quick Start and LED Quick
Start sections. During general device evaluation, set the
ammeter range to greater than or equal to 1A to minimize
the impact of its series resistance.

For more information on the GUI, see the Software section.

Channel Data

AMUX Selection | Auto (GUI Controlled) - IBATT Range (@ ) +600mA

L Read All Clear All Code WIN Interpreted Value Convert
4 Read Clear VSBBO 0x804 2052 mV 2052 v

d Read Clear VSBBA1 0x4B3 1203 mV 1203 v

v Read Clear VSBB2 0xCE4 3300 mv 3300 v

4 Read Clear VLDO 0x753 1875 mv 1875 v

Figure 6. Quick Start: Regulator Check with the ADC

www.maximintegrated.com
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EV Kit Features
On-Key Options

For applications that require the IC to enable with a user-
interactable switch, the EV kit comes with two common
types: the push-button (momentary) and the slide-switch
(persistent). The active-low enable pin (nEN) has an
external pullup resistor R2. Select which type of switch to
use with jumper J5. Refer to the MAX77650/MAX77651
data sheet for more information on configuring the IC for
momentary or persistent switches.

Temperature Monitoring

Jumper J7 allows selection between the following tem-
perature monitoring options:

1) Potentiometer R12 (Connect pins 1 and 2)

2) Fixed resistor divider R13 (Connect pins 1 and 4)

3) 3380K negative temperature coefficient thermistor
(NTC) RT1 (Connect pins 1 and 3)

Use the potentiometer setting (pin 1 and 2) to simulate
changing temperature to evaluate the charger’s JEITA
safe charging response. Turn the potentiometer knob
counterclockwise to simulate increasing battery tem-
perature. Turn the knob clockwise to simulate decreasing
temperature. Use the resistor setting (pin 1 and 4) to set
a static temperature (25°C). Use the thermistor setting
(pin 1 and 3) to evaluate the charger’s response to actual
EVK temperature. The NTC beta parameter is 3380K.
Temperature thresholds corresponding to this NTC beta
are listed in Table 2.

The MAX77650/MAX77651 automatically biases the tem-
perature monitoring circuit whenever CHGIN is valid
and the thermistor is enabled (THM_EN = 1), or the
MUX_SEL[3:0] bitfield is connecting the THM or TBIAS
pins to the AMUX output (MUX_SEL = 0b0111 or 0b1000).
Refer to the Adjustable Thermistor Temperature Monitors
section of the MAX77650/MAX77651 data sheet for more
information.

www.maximintegrated.com
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Table 2. Trip Thresholds for 3380K Beta
Thermistor

TRIP VOLTAGE (V) TRIP TEMPERATURES (°C)

1.024 -10
0.976 -5
0.923

0.867

0.807 10
0.747 15
0.511 35
0.459 40
0.411 45
0.367 50
0.327 55
0.291 60

Battery Ammeter

The EV kit comes with an on-board ammeter for users to
measure battery current with selectable 6mA or 600mA
range. The battery current sense resistor voltage is ampli-
fied with an op-amp and then converted with an ADC. The
GUI reads the ADC value and displays the corresponding
current measurement. There is a removable jumper J208
(default installed, near the Li+ battery connector J9) that
shorts the negative terminal of the battery to GND. To
use the on-board battery ammeter, remove jumper J208
and select the desirable ammeter range (6mA or 600mA)
in the AMUX/ADC tab of the GUI. Reinstall jumper J208
when not using the on-board battery ammeter. See the
Software section for where to read the current value on
the GUI.

Maxim Integrated | 8



MAX77650/MAX77651 Evaluation Kit

Electronic Load

The EV kit comes with an electronic load that allows the
user to easily evaluate the SIMO and LDO. An on-board
DAC and op-amp configuration set the load current
through 12C. J201, J203, J205, and J207 connect the
load to the output of the SBBO, SBB1, SBB2, and LDO,
respectively. Emulate SYS loading by removing J207 and
connecting pin 1 of the header to VSYS with a wire. To
exercise the load transient response, remove J200 (for
SBBO0), J202 (for SBB1), J204 (for SBB2), or J206 (for
LDO) and connect a signal generator to the gate of the
load MOSFET (pin 2 of the header). Drive the MOSFET
gate with a signal between 1V (off) and 3V (fully on) to
apply transients to the output of the SIMO or LDO. Note
that there is a 1Q sense resistor that has test point access
(called VIL_SBBO, VIL_SBBH1, VIL_SBB2, and VIL_LDO)
that allows for a 1:1 conversion of load current to voltage.
See the Software section for how to set the load current
from the GUI.

Evaluates: MAX77650/MAX77651

On-Board ADC (MAX11614)

An on-board ADC is available to convert the output volt-
ages of SBBO0, SBB1, SBB2, and LDO. The AMUX pin of
the MAX77650/MAX77651, test points AIN1 and AIN7,
and battery current (IBATT) are also measured. The GUI
does the appropriate conversions. See the Software sec-
tion for how to read these values from the GUI.

Software

The graphical user interface (GUI) software allows for
quick, easy, and thorough evaluation of the MAX77650/
MAX77651.

The GUI is designed to have individual tabs for each func-
tional block of the device (global resources, interrupts/status,
GPIO, charger, SIMO buck-boost, LDO, and LED driver)
and two additional tabs for controlling EV kit hardware
(load control and AMUX/ADC). See Figure 8 for a screen-
shot of the GUI upon first opening.

JUMPER B
—® & REGULATOR OUTPUT |
MAX5815 I JUMPER A
DAC o o] lE
== [ REGULATOR
— p
OUTPUT JUMPERA | JUMPERB SENSE
¢— SENSE_|
SBBO J200 J201 VIL_SBBO
>
1Q SBB1 4202 4203 VIL_SBB1
SENSE =
RESISTOR
SBB2 J204 J205 VIL_SBB2
LDO J206 4207 VIL_LDO

Figure 7. Electronic Load Block Diagram
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() MAXT7850/51 Integrated PMIC EV Kit =2 E=R )
Eile Device QOptions Tools Help
= Connect CMod Board = Enable Log » Advanced UI #» Register Explorer
Disconnect MIMIQUSB Show Log = GPIO Monitor #» Register Dashboard
Synchronize Use Fast Library @ Run Script
Device Commmand Module Tools
Lol Read Write Start Auto-Read Every 500 f ms Include R/C Registers
InterruptsiStatus
GPIO Chip Identification ERCFLAG
Charger (Not Yet Read) Refresh Thermal Overload 0= Not Occurred Refresh
SIMO Buck-Boost SYSDomain OVLO 0 =NotQccurred
Loo SYS Domain UVLO 0 = Not Occurred
LED Driver Manual Reset Timer 0= Mot Occurred
Load Control Software OF 0 = Mot Occurred
AMUX/ADC Software Cold Reset 0 = Not Occurred
PWR_HLD Reset 0 = Mot Occurred
Global Configuration
Software Reset 0x0 = No Action hd Read
nEN Pin Debounce Timer 0=100us Write
NEN Input Default Configuration 0 = Push-Button Mode
Iain Bias Enable Controller 0 = On/Off Controller
Iain Bias Low Power Mode @7 1=Enabled
Main Bias Okay Status 0=NotReady
Ready MAKXTT650/51 EV Kit (GUI Ver. 3.60114.27) Not Connected

Figure 8. MAX77650/MAX77651 Evaluation Kit GUI Top-Level Interface

Installation

Visit the product webpage at www.maximintegrated.
com/max77650evkit and navigate to Design Resources
to download the latest version of the EV kit software. Save
the EV kit software to a temporary folder and decompress
the ZIP file.

Windows Drivers

Upon connection of a Micro-USB cable between your PC
and the EV kit for the first time, wait a few minutes for
Windows to automatically install the necessary drivers.

Graphical User Interface Details (GUI)

The GUI drives 12C communication with the EV kit. Every
control in the GUI (excluding the Load Control and
AMUX/ADC tabs) corresponds directly to a register within
the MAX77650/MAX77651. Refer to the Programmer’s
Guide and IC data sheet for a complete description of

www.maximintegrated.com

the registers. The Load Control and AMUX/ADC tabs
provide additional functionality with the EV Kkit.

Load Control Tab

The Load Control tab contains controls for setting loads
on the regulator outputs. The GUI is capable of setting
steady-state, transient, and random load currents. To set
a load current, use the slider bar or text field to input a
value (mA) and click the Enable button. Shuffle through
the modes to exercise different load conditions. The offset
and gain values are set by Maxim and do not need to be
altered.

AMUX/ADC Tab

The AMUX/ADC tab allows users to convert important
voltage and current signals to digital readings. To read a
signal, click the Read button and examine the Interpreted
Value column.

Maxim Integrated | 10
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Charger Quick Start

The Charger tab on the GUI has many settings to toggle;
however, only three registers are needed to charge a bat-
tery. To get started with the charger, follow the procedure
below:

1) Determine the capacity of the battery to identify a safe
charge current. Maxim recommends charging at 70%
of the total capacity (e.g., a 40mAh battery can be
charged at 30mA charge current). Consult the battery
manufacturer’s data sheet carefully to determine safe
charging parameters.

2) In Charger Configuration E/F, move the Fast-Charge
Current (IFAST_CHG) slider to the desired charge
current setting, and click the Write button.

3) In Charger Configuration G/H/I, move the Fast-
Charge Voltage (VFAST_CHG) slider to the desired
charge voltage setting, and click the Write button.

4) Make sure there is a charge source connected to the
EV kit at 5V. Then, enable the charger by setting the
button labeled Charger to ‘1’ (Enabled) and click the
Write button.

5) The battery should now be charging at the charge
current set from step 2.

For more information on the capabilities of the battery
charger, refer to the IC data sheet and Programmer’s
Guide.

LED Quick Start

There is an RGB LED cluster on the EV kit, and three cur-
rent sinks (LEDO, LED1, and LED2). To get started with
the EV kit LEDs, follow the procedure below:

1) Choose an LED Configuration section to change.
LEDO controls Blue, LED1 controls Red, and LED2
controls Green.

2) The main-bias circuits must be on for the current sinks
to enable. This can be accomplished by: pressing the
on-key (SW1), or in the Global Resources tab of the
GUI, setting the Main Bias Enable Controller bit to
a ‘1" and click the Write button. Pressing the on-key
will allow the internal on/off controller to enable the
main-bias, while setting the GUI bit to ‘1’ will force the
main-bias circuits on.

3) On the LED Driver tab of the GUI, set the desired
LED Full Scale to 3.2mA.

4) Set the Duty Cycle and Period to a desired blinking
configuration (100% duty cycle for always-on).

www.maximintegrated.com
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5) Set the Brightness to 50% or adjust as needed. Click
the Write button.

6) Setthe LED Master Enable bit in LED TOP Configu-
ration to ‘1’. Click the Write button. The LEDs should
now be powered. If they are not, see step 2 of this
procedure.

7) Adjust the settings for the other LEDs as desired.

MAX77650/MAX77651 EV Kit Differences

The MAX77650 and the MAX77651 are the same in
every way except for the output voltage range of two of
the SIMO outputs. The MAX77650 SBB1 output voltage
range is from 0.8V to 1.5875V, whereas the MAX77651
SBB1 output voltage range is from 2.4V to 5.25V. The
MAX77650 SBB2 output voltage range is from 0.8V to
3.95V, whereas the MAX77651 SBB2 output voltage
range is from 2.4V to 5.25V. To expedite evaluation of
these two products, Maxim offers the MAX77650EVKIT#
and the MAX77651EVKIT#.

Like the devices themselves, these two EV kits are almost
identical. The PCB layout and schematic are identical for
both EV kits. The silkscreen designator for the part num-
ber on the PCB is different as well as the actual device
(U1). As shown in the MAX77650/MAX77651 EV Kit
Component List, R227, R234, R246, and R247 are differ-
ent for each EV kit. On the MAX77651 EV kit, these resis-
tors scale the SBB1/SBB2 output voltages to be within the
4.096V full-scale range of the MAX11614 ADC. They also
create a 1MQ impedance path to ground, which creates
additional current. To see the true quiescent current of the
device, remove J203 and J205 from the EV Kkit.

The GUI automatically detects the device version by
reading the DIDM bit. The transfer function for converting
the SBB1 and SBB2 voltages are adjusted based on the
version detected.

Note that the photos and layout files shown are for the
MAX77650, but are directly applicable to the MAX77651.

Ordering Information

PART IC TYPE
MAX77650EVKIT#  MAX77650AEWV+ EV Kit
MAX77651EVKIT#  MAX77651AEWV+ EV Kit

#Denotes RoHS compliant.
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MAX77650/MAX77651 EV Kit Component List

REF_DES

DNI/DNP

MAX77650EVKIT
Qry

MAX77651EVKIT
Qry

MFG PART #

Evaluates: MAX77650/MAX77651

MANUFACTURER

VALUE

DESCRIPTION

VL, AIN1, AIN7, VIL_LDO,
VIL_SBBO-VIL_SBB2

5000

KEYSTONE

TEST POINT; PIN DIA=0.1IN;
TOTAL LENGTH=0.3IN; BOARD
HOLE=0.04IN; RED; PHOSPHOR
BRONZE WIRE SILVER PLATE
FINISH;

NEN, SCL, SDA, AMUX, GPIO,
NIRQ, NRST, QSCL, QSDA,
PWRHLD

10

10

5002

KEYSTONE

TEST POINT; PIN DIA=0.1IN;
TOTAL LENGTH=0.3IN; BOARD
HOLE=0.04IN; WHITE;
PHOSPHOR BRONZE WIRE
SILVER;

LDO, THM, SBBO-SBB2, VSYS,
BATTN, CHGIN, INLDO, TBIAS,
VBATT, IN_SBB

12

12

5010

KEYSTONE

TESTPOINT WITH 1.80MM HOLE
DIA, RED, MULTIPURPOSE;

C1,C11,C15

GRM188R61
A226ME15D

MURATA

22UF

CAPACITOR; SMT (0603);
CERAMIC CHIP; 22UF; 10V;
TOL=20%; MODEL=CL SERIES;
TG=-55 DEGC TO +85 DEGC;
TC=X5R; FORMFACTOR

c2

GRM188R61
E475KE11D

MURATA

4.7UF

CAPACITOR; SMT (0603);
CERAMIC CHIP; 4.7UF; 25V;
TOL=10%; TG=-55 DEGC TO +85
DEGC; TC=X5R

C3, C12, C110-C113, C115,
C118, C120, C158, C239-C242

14

14

GRM155R60)
105KE19D

MURATA

1UF

CAPACITOR; SMT (0402);
CERAMIC CHIP; 1UF; 6.3V;
TOL=20%; MODEL=C SERIES;
TG=-55 DEGC TO +85 DEGC;
TC=X5R ; FORMFACTOR

c4

GRM155R71
H332KA01D

MURATA

3300PF

CAPACITOR; SMT (0402);
CERAMIC CHIP; 3300PF; 50V;
TOL=10%; TG=-55 DEGC TO +85
DEGC; TC=X5R

C5, Ce, C8, C9, C13, C17, C20

C7,C154

GRJ155R60)11

MURATA

10UF

CAPACITOR; SMT (0402);
CERAMIC CHIP; 10UF; 6.3V;
TOL=20%; MODEL=; TG=-55
DEGC TO +85 DEGC; TC=X5R;
FORMFACTOR

ZRB15XR61A4

MURATA

4.7UF

CAPACITOR; SMT (0402);
CERAMIC CHIP; 4.7UF; 10V;
TOL=20%; MODEL=C SERIES;
TG=-55 DEGC TO +85 DEGC;
TC=X5R; FORMFACTOR

C10, C114

GRM188R61
A474KA61D

MURATA

0.47UF

CAPACITOR; SMT; 0603;
CERAMIC; 0.47uF; 10V; 10%;
X5R; -55degC to + 125degC, ;
FORMFACTOR

C14, C108, C150, C151, C155-
C157, C159, C202, C207,
C212, C217, C221-C224,
C226, C234-C237, C244,
C268, C272-C277

29

29

GRM155R61E|

MURATA

0.1UF

CAPACITOR; SMT (0402);
CERAMIC CHIP; 0.1UF; 25V;
TOL=10%; MODEL=C SERIES;
TG=-55 DEGC TO +125 DEGC;
TC=X7R; FORMFACTOR

C16,C18,C19,C21-
C24,C26,C129,C134

Do not
install

10

10

OPEN

CAPACITOR; SMT (0402); OPEN;

FORMFACTOR

www.maximintegrated.com

Maxim Integrated | 12



MAX77650/MAX77651 Evaluation Kit

Evaluates: MAX77650/MAX77651

MAX77650/MAX77651 EV Kit Component List (continued)

MAX77650EVKIT MAX77651EVKIT

REF_DES DNI/DNP e o MFG PART#  MANUFACTURER VALUE DESCRIPTION
CAPACITOR; SMT; 0402;
CERAMIC; 0.1uF; 10V; 10%;
€25, C27-C29 4 4 GRM155R61AMURATA 0.1UF B e 1 (s B
30PPM/degC; FORMFACTOR ;
CAPACITOR; SMT (0402);
CERAMIC CHIP; 0.01UF; 10V;
C30-C33 4 4 GRM155R61 |MURATA 0.01UF TOL=10%; MODEL=C0402C
A103KA01D SERIES; TG=-55 DEGC TO +125
DEGC; TC=X7R
CAPACITOR; SMT (0402);
GRM1555C1 CERAMIC CHIP; 15PF; 50V;
Gk, GEE d 2 HisoFaol  |VURATA 15PF TOL=1%; TG=-55 DEGC TO +125
DEGC; TC=C0G
CAPACITOR; SMT (0402);
€200, €205, €210, C215, GRM155R71 CERAMIC CHIP; 4700PF; 50V;
€220, C238, C248-C252 = 1 Haz2ka01p |MURATA 4700PF TOL=10%; TG=-55 DEGC TO +85
DEGC; TC=X5R
CAPACITOR; SMT (0402);
CERAMIC CHIP; 1000PF; 50V;
€201, C206, C211, C216 4 4 GRM155R71HMURATA 1000PF TOL=10%; MODEL=COG; TG=-55
DEGC TO +125 DEGC; TC=+;
FORMFACTOR
C0402C180J5
GAG; CAPACITOR; SMT (0402);
€203, C204, C208, C209, GRM1555C1 CERAMIC CHIP; 18PF; 50V;
€213, C214, C218, C219 8 8 H180JA01J;C KEMET/MURATA/TDK | 18PF TOL=5%; TG=-55 DEGC TO +125
1005C0G1H1 DEGC; TC=C0G
80J050
GRM1555C1 CAPACITOR; SMT (0402);
H331GA01; CERAMIC CHIP; 330PF; 50V;
€225 1 L c1005coG1H |MURATA/TDK 330PF TOL=2%; TG=-55 DEGC TO +125
331G050 DEGC; TC=C0G
CAPACITOR; SMT (0402);
GRM1555C1 CERAMIC CHIP; 180PF; 50V;
c227 ! 1 Hisicaor |VMURATA 180PF TOL=2%; TG=-55 DEGC TO +125
DEGC; TC=C0G
CAPACITOR; SMT (0402);
CERAMIC CHIP; 1UF; 10V;
C228 1 1 GRM155R61AMURATA 1UF TOL=10%; MODEL=; TG=-55
DEGC TO +85 DEGC; TC=X5R;
FORMFACTOR
CAPACITOR; SMT (0402);
GRM155R61 CERAMIC CHIP; 1UF; 16V;
C269-C271 3 3 C105kE01D | MURATA 1UF TOL=10%; MODEL=C SERIES;
TG=-55 DEGC TO +85 DEGC;
TC=X5R; FORMFACTOR
DIODE; LED; STANDARD;
LTST- LITE-ON ELECTRONICS; YELLOW; SMT (0603); PIV=5.0V;
BRI P 2 2 C190YKT INC. L IF=0.02A; -55 DEGC TO +85
DEGC
DIODE; LED; STANDARD; RED;
D102, D103 2 2 ETIZTO'CKT :'ILTCE__ON ELECTRONICS; || 151-c100cKT|smT (0603); PIV=5.0V; IF=0.04A;
-55 DEGC TO +85 DEGC
19- 19- DIODE; LED; SMD-B;
DS1 1 1 337/R6GHBH |EVERLIGHT 337/R6GHBH |RED/GREEN/BLUE; SMT; PIV=2V-
C-A01/2T C-A01/2T 3.3V; IF=0.02A
INDUCTOR; SMT (0603);
BLM18PG22 FERRITE-BEAD; 220; TOL=+/-
FB100 1 1 MURATA 220
1SN1 25%; 1.4A; -55 DEGC TO +125
DEGC

www.maximintegrated.com
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MAX77650/MAX77651 Evaluation Kit

Evaluates: MAX77650/MAX77651

MAX77650/MAX77651 EV Kit Component List (continued)

REF_DES

DNI/DNP

MAX77650EVKIT MAX77651EVKIT

Qry

Qry

MFG PART #

MANUFACTURER

DESCRIPTION

GND1, GND5-GND7

5011

KEYSTONE

TEST POINT; PIN DIA=0.125IN;
TOTAL LENGTH=0.445IN;
BOARD HOLE=0.063IN; BLACK;
PHOSPHOR BRONZE WIRE
SILVER PLATE FINISH;

GND2-GND4, GND8

9020 BUSS

WEICO WIRE

MAXIMPAD

EVK KIT PARTS; MAXIM PAD;
WIRE; NATURAL; SOLID; WEICO
WIRE; SOFT DRAWN BUS TYPE-
S; 20AWG

J1,J6

10103592-
0001LF

FClI CONNECT

10103592-
0001LF

CONNECTOR; FEMALE; SMT;
MICRO USB B-TYPE REVERSE;
RIGHT ANGLE; 5PINS

PBC10SAAN

SULLINS ELECTRONICS
CORP.

PBC10SAAN

CONNECTOR; MALE; THROUGH
HOLE; BREAKAWAY; STRAIGHT;
10PINS; -65 DEGC TO +125
DEGC

J3-15

TSW-103-07-
IES)

SAMTEC

TSW-103-07-T-
S

CONNECTOR; THROUGH HOLE;
TSW SERIES; SINGLE ROW;
STRAIGHT; 3PINS

PECO4SAAN

SULLINS ELECTRONICS
CORP.

PECO4SAAN

CONNECTOR; MALE; THROUGH
HOLE; BREAKAWAY; STRAIGHT;
4PINS

8,110, J200-J208

11

11

TSW-102-07-
T=5

SAMTEC

TSW-102-07-T-
S

CONNECTOR; THROUGH HOLE;
TSW SERIES; SINGLE ROW;
STRAIGHT; 2PINS; -55 DEGC TO
+105 DEGC

S2B-PH-K-
S(LF)(SN)

JST MANUFACTURING

S2B-PH-K-
S(LF)(SN)

CONNECTOR; MALE; THROUGH
HOLE; 2.0MM PITCH;
DISCONNECTABLE CRIMP STYLE
CONNECTOR; SIDE ENTRY TYPE;
RIGHT ANGLE; 2PINS

J100

PBCO6SAAN

SULLINS ELECTRONICS
CORP.

PBCO6SAAN

CONNECTOR; MALE; THROUGH
HOLE; BREAKAWAY; STRAIGHT;
6PINS; -65 DEGC TO +125 DEGC

J101

TSW-102-26-
TT

SAMTEC

TSW-102-26-T-
T

CONNECTOR; THROUGH HOLE;
TSW SERIES; TRIPLE ROW;
STRAIGHT; 6PINS

L1

DFE201210U-|
1R5M=P2

TOKO

1.5UH

EVKIT PART-INDUCTOR; SMT
(0805); METAL ALLOY CHIP;
1.5UH; TOL=+/-20%; 1.9A;
2.00MMX1.20MMX1.00MM

L3

CIGT201208E
H2R2MN

SAMSUNG
ELECTRONICS

2.2UH

EVKIT PART-INDUCTOR; SMT
(0805); METAL COMPOSITE
CORE; 2.2UH; TOL=+/-20%;
1.8A;
2.00MMX1.25MMX0.80MM

L4

CIGT201610E
H2R2MN

SAMSUNG
ELECTRONICS

2.2UH

EVKIT PART-INDUCTOR; SMT
(0806); METAL COMPOSITE
CORE; 2.2UH; TOL=+/-20%;
2.7A;
2.00MMX1.60MMX1.00MM

L5

DFE252007F-
2R2M=P2

MURATA

2.2UH

EVKIT PART-INDUCTOR; SMT
(1008); METAL ALLOY CHIP;
2.2UH; TOL=+/-20%; 1.7A;
2.50MMX2.00MMX0.70MM
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MAX77650/MAX77651 Evaluation Kit

Evaluates: MAX77650/MAX77651

MAX77650/MAX77651 EV Kit Component List (continued)

REF_DES

DNI/DNP

MAX77650EVKIT
Qry

MAX77651EVKIT
Qry

MFG PART #

MANUFACTURER

DESCRIPTION

TRAN; SINGLE N-CHANNEL 2.5V

FAIRCHILD SPECIFIED POWERTRENCH
o, CHlen 2 2 FDY30ONZ | ¢e\1iconDUCTOR FDYSOONZ |\ 6sFET; NCH; SC89; PD-
(0.625W); I-(0.6A); V-(20V)
TRAN; HEXFET POWER MOSFET;
Q200-Q203 4 4 LR::FM8337T :"\SCETT:::;'ONAL :)RBF:'MSBWR NCH; PQFNS; PD-(2.8W); I-
(18A); V-(30V)
TRAN; N-CHANNEL
DIODES ENHANCEMENT MODE MOSFET;
208 L 1 DMG3420U |\ coRPORATED PMG3420U |\ ch; s0T-23; PD-(0.74W); I-
(5.47A); V-(20V)
TRANSISTOR, MOSFET P-
FAIRCHILD CHANNEL, SUPERSOT-3,
Q205 ! 1 FDN360P SEMICONDUCTOR FDN360P PD=0.5W, ID=-2.0A, VDSS=-
30V,VGSS=+/-20V
TRAN; ; NCH; SOT-23; PD-
Q206 1 1 2N7002 2N7002 (0.33W); IC-(0.5A); VCEO-(60V); -
55 DEGC TO +150 DEGC
CRCW04021
R1, R2, R10, R13, R15, R281, 5 5 OKOFK; VISHAY DALE; YAGEO |, RESISTOR; 0402; 10K; 1%;
R282, R287, R288 RCO402FR-  |PHICOMP 100PPM; 0.0625W; THICK FILM
0710K
RESISTOR; 0603; 0 OHM; 0%;
R3, R5-R9, R142, R277, R279 9 9 0 JUMPER; 0.10W; THICK FILM;
FORMFACTOR
RESISTOR; 0603; 1M; 1%;
R4, R122 2 2 Y 100PPM; 0.10W; THICK FILM;
FORMFACTOR
R11, R17, R135, R136, R139,
R141, R143, R148, R152, RESISTOR; 0402; 0 OHM; 1%;
R155, R162-R164, R204, 26 26 0 100PPM; 0.0625W; THICK FILM;
R212, R225, R238, R251, FORMFACTOR
R259, R285, R286, R302-R306
3906v.1. RESISTOR; THROUGH HOLE-
R12 1 1 SoaLF BOURNS 200K RADIAL LEAD; 3296 SERIES;
200K OHM; 10%; 100PPM; 0.5W
RESISTOR; 0402; 100K; 1%;
2;‘1‘;‘?;226?;;;?159' R161, 8 8 100K 100PPM; 0.0625W; THICK FILM;
FORMFACTOR
CRCW04021
S0RFK; RESISTOR; 0402; 150 OHM; 1%;
R16, R151 2 2 0c04021A15 | VISHAY DALE 150 100PPM; 0.0625W; THICK FILM
0OFL
RESISTOR, 0402, 4.7K OHM, 1%,
R100, R118 2 2 4.7K 100PPM, 0.0625W, THICK FILM;
FORMFACTOR
RESISTOR, 0402, 22 OHM, 1%,
R103, R123, R150 3 3 22 100PPM, 0.0625W, THICK FILM;
FORMFACTOR
RESISTOR, 0402, 2.2K OHM, 1%,
R107, R108 2 2 2.2K 100PPM, 0.0625W, THICK FILM;
FORMFACTOR
RESISTOR; 0402; 100 OHM; 1%;
R109, R111 2 2 100 100PPM; 0.0625W; THICK FILM;
FORMFACTOR
CRCWO04024 RESISTOR, 0402, 470 OHM, 1%,
R110 ! 1 70RFK VISHAY DALE 470 100PPM, 0.0625W, THICK FILM
RESISTOR; 0402; 49.9 OHM; 1%;
R137, R138 2 2 49.9 100PPM; 0.0625W; THICK FILM;

FORMFACTOR

www.maximintegrated.com
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MAX77650/MAX77651 Evaluation Kit Evaluates: MAX77650/MAX77651

MAX77650/MAX77651 EV Kit Component List (continued)

MAX77650EVKIT MAX77651EVKIT

REF_DES DNI/DNP aTy Qry MFG PART # MANUFACTURER

DESCRIPTION

RESISTOR; 0402; 105K OHM;
R156 1 1 g;((i’\:l:l(04021 VISHAY DALE 105K 1%; 100PPM; 0.063W ; THICK
FILM
RESISTOR; 0402; 169K OHM;
R158 1 1 2:;;’:’(04021 VISHAY DALE 169K 1%; 100PPM; 0.063W; THICK
FILM
CRCW04024
752FK;
9C04021A47 RESISTOR; 0402; 47.5K; 1%;
R160 1 L 52FLHF3; VISHAY DALE 47.5K 100PPM; 0.0625W; THICK FILM
CRCW04024
7K5FK
CRCW04021
OORFK;
R201, R222, R235, R248, 5 5 9C04021A10 \I:ES:SYO?\IAIEE'YAGEO 100 RESISTOR; 0402; 100 OHM; 1%;
R289 OOFL; ’ 100PPM; 0.063W; THICK FILM
PHYCOMP
RCO402FR-
07100RL
CRCW04026
VISHAY DALE/YAGEO RESISTOR, 0402, 680 OHM, 1%,
R202, R223, R236, R249 4 4 80RFK;RC040 680
ARG PHICOMP 100PPM, 0.0625W, THICK FILM
CRCW04022 RESISTOR; 0402; 20K OHM; 1%;
R203, R224, R237, R250 4 4 OKOEK VISHAY DALE 20K 100PPM; 0.063W; THICK FILM
R205, R206, R226, R228, CRCWO04024 RESISTOR; 0402; 4.99K; 1%,;
R239, R240, R252, R253 2 £ 991FK LB GEEIS 100PPM; 0.0625W; THICK FILM
R207, R208, R229, R230, RESISTOR; 0402; 1K; 1%;
R242, R243, R254, R255, 10 10 1K 100PPM; 0.0625W; THICK FILM;
R263, R264 FORMFACTOR
R210, R231, R244, R257, CRCWO04021 RESISTOR; 0402; 1M; 1%;
R301 > 5 MOOFK VISHAY DALE M 100PPM; 0.0625W; THICK FILM
ERJ- RESISTOR, 0603, 1 OHM, 1%,
211, R2 R24 2 4 PANASONI 1
R211, R233, R245, R258 4 3RQF1ROV SONIC 100PPM, 0.10W, THICK FILM
Do not RESISTOR; 0402; OPEN;
R213,R260 install 2 2 OPEN FORMFACTOR
RESISTOR; 0402; 0 OHM; 1%;
R227(MAX77650) 1 0 0 100PPM; 0.0625W; THICK FILM;
FORMFACTOR
RESISTOR; 0402; 510K OHM;
CRCW04025 ! ’ !
R227(MAX77651) 0 1 A VISHAY DALE 510K 5%; 200PPM; 0.063W; METAL
FILM
Do not RESISTOR; 0402; OPEN;
R234(MAX77! PEN
34( 650) install 0 0 ° FORMFACTOR
RESISTOR; 0402; 510K OHM;
CRCW04025 ! ’ !
R234(MAX77651) 0 1 A VISHAY DALE 510K 5%; 200PPM; 0.063W; METAL
FILM
RESISTOR; 0402; 0 OHM; 1%;
R246(MAX77650) 1 0 0 100PPM; 0.0625W; THICK FILM;
FORMFACTOR
RESISTOR; 0402; 510K OHM;
CRCW04025
R246(MAX77651) 0 1 G VISHAY DALE 510K 5%; 200PPM; 0.063W; METAL
FILM
Do not RESISTOR; 0402; OPEN;
R247(MAX77650) install [o] 0 OPEN FORMEACTOR
RESISTOR; 0402; 510K OHM;
CRCW04025
R247(MAX77651) 0 1 ToRiN VISHAY DALE 510K 5%; 200PPM; 0.063W; METAL
FILM
R261 1 1 CSRO603FKR |STACKPOLE 01 RESISTOR; 0603; 0.1 OHM; 1%;
100 ELECTRONICS INC ’ 300PPM; 0.125W; THICK FILM
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MAX77650/MAX77651 Evaluation Kit

Evaluates: MAX77650/MAX77651

MAX77650/MAX77651 EV Kit Component List (continued)

MAX77650EVKIT  MAX77651EVKIT

REF_DES DNI/DNP i i MFG PART # MANUFACTURER DESCRIPTION
CRCWO06031
. 1 1 OROFK; VISHAY DALE/ROHM 10 RESISTOR; 0603; 10 OHM; 1%;
MCRO3EZPFX 100PPM; 0.10W; THICK FILM
10RO
CROW04026 RESISTOR; 0402; 64.9K OHM;
R265-R268 4 4 VISHAY DALE 64.9K 1%; 100PPM; 0.063W; METAL
AK9FK
FILM
CRCW04021
T 1 . KOOFK; VISHAY DALE; YAGEO ” RESISTOR; 0402; 1K; 1%; 100PPM;
RCO402FR-  |PHICOMP 0.0625W; THICK FILM
071KL
CRCW04021
OOKFK; VISHAY DALE; YAGEO RESISTOR; 0402; 100K; 1%;
R284 1 1 100K
RCO402FR-  |PHICOMP 100PPM; 0.0625W; THICK FILM
07100KL
R293, R295, R297, R299 4 4 ERI- PANASONIC 470K RESISTOR, 0402, 470K OHM, 1%,
! ! ! 2RKF4703X 100PPM, 0.0625W, THICK FILM
CRCW04026 RESISTOR; 0402; 649K OHM;
R294, R296, R298, R300 4 4 VISHAY DALE 649K 1%; 100PPM; 0.063W; THICK
49KFK
FILM
NCP1SXH103 THERMISTOR; SMT (0402);
RT1 1 1 MURATA 10K THICK FILM (NICKEL PLATED);
IFOELRE 10K; TOL=+/-1%
SWITCH; SPST; SMT; 15V; 0.02A;
Eva- LIGHT TOUCH SWITCH; RCOIL=
swi . ! Q2K03W PANASONIC EVQ-QZKO3W [ 5v1; RINSULATION= OHM;
PANASONIC
SWITCH; SPDT; SMT; 12V;
0.02A; CL-SB SERIES; SLIDE
NIDEC COPAL SWITCH; RCOIL=0.05 OHM;
Suz 1 1 CL-SB-12B-11 o\ crRONICS CORP CL-SB-12B-11 [RiNSULATION=100M OHM;
NIDEC COPAL ELECTRONICS
CORP
EVKIT PART-IC; WLP30;
MAX77650A C; WLP30;
U1(MAX77650) 1 0 EWV+ MAXIM MAX77650 PACKAGKE CODE: W302H2+1;
cL30
EVKIT PART-IC; WLP30;
U1(MAX77651) 0 1 MAX77651A | \1axim MAX77651  |PACKAGKE CODE: W302H2+1;
EWV+
cL30
MAXQ2000 MAXQ2000. |IC; CTRL; LOW-POWER LCD
U100 1 1 Q " |mAxIM Q " |MICROCONTROLLER; TQFN56-EP
RBX+ RBX+
8x8
U101 1 1 FT232R FUTURE TECHNOLOGY ETER IC; INFC; UART INTERFACE IC USB
@ DEVICES INTL LTD. 2 TO SERIAL; QFN32-EP 5X5
U102-U104 3 3 MAXBS12EX |\ Maxgs12exk |G VREG, Ultra-Low-Noise, High
) K PSRR, Adjustable Vout, SC70-5
IC; TRANS; 15KV ESD-
PROTECTED HIGH-DRIVE
UG 1 1 MAX339SEET | o MAX3395EET | ,RRENT QUAD-LEVEL
c c TRANSLATOR WITH SPEED-UP
CIRCUITRY; TQFN12 4X4
U108 1 . 24AA02T- MICROCHIP 2an027-/0T |'C EPROM; 2K I2C SERIAL
/0T - EEPROM; SOT23-5
U200.U203 . A MAX44251A | MAX44251AU  [IC; OPAMP; ULTRA-PRECISION;
) UA+ A+ LOW-NOISE OP AMP; UMAXS
IC; DAC; ULTRA-SMALL; QUAD-
CHANNEL; 12-BIT BUFFERED
U205 1 1 MAXSBISAA | IAXIM MAXS815AAU [ GUTPUT DAC WITH INTERNAL
ub+ D+ REFERENCE AND 12C INTERFACE;
TSSOP14
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MAX77650/MAX77651 Evaluation Kit

Evaluates: MAX77650/MAX77651

MAX77650/MAX77651 EV Kit Component List (continued)

REF_DES

DNI/DNP

MAX77650EVKIT MAX77651EVKIT
Qry Qry

MFG PART #

MANUFACTURER

VALUE

DESCRIPTION

IC; ASW; 0.125A; FREQUENCY-
MAX14689E MAX14689E |SELECTSBLE; SWITCHED-
u206 ! ! WL+ MAXIM WL+ CAPACITOR VOLTAGE
CONVERTER; WLP9 1.2X1.2
IC; OPAMP; IC; ULTRA-LOW
MAX4238AU MAX4238AUT [OFFSET/DRIFT; LOW-NOISE;
u207 ! ! T+ MAXIM + PRECISION SOT23 AMPLIFIER;
SOT23-6
IC; ADC; LOW-POWER; 8-
MAX11614E MAX11614EE |CHANNEL; 12C; 12-BIT ADC IN
u209 1 ! EE+ MAXIM E+ ULTRA-SMALL PACKAGE;
QSOP16
IC; VREF; LOW-POWER; FIXED;
U210 1 1 MAX60378A MAXIM MAX6037BAU ADJUSTABLE REFERENCE WITH
UK41+ K41+
SHUTDOWN; SOT23-5
IC; INV; INVERTING CHARGE
U211 1 1 MAX1697UE MAXIM MAX1697UEU PUMP WITH SHUTDOWN;
UT+ T+
SOT23-6
CX32255B16 CRYSTAL; SMT (3225) 3.2X2.5;
Y101 1 1 KYOCERA-KINSEKI 16MHZ 8PF; 16MHZ; +/-10PPM; +/-
000DOFLIZZ
15PPM
INDUCTOR; SMT (0603);
MLP1608VR4
L2 DNP 0 0 - TDK 0.47UH SHIELDED; 0.47UH; TOL=+/-
0.3nH; 0.8A
CL30_MAX77
PCB 1 1 651 - MAXIM PCB PCB: MAX77651 EVKIT
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Evaluates: MAX77650/MAX77651

MAX77650/MAX77651 Evaluation Kit

MAX77650/MAX77651 EV Kit Schematic
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Figure 9. MAX77650/MAX77651 EV Kit Schematic (1 of 6)

Maxim Integrated | 19

www.maximintegrated.com



MAX77650/MAX77651

Evaluates

MAX77650/MAX77651 Evaluation Ki

t Schematic (continued)
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Figure 10. MAX77650/MAX77651 EV Kit Schematic (2 of 6)
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MAX77650/MAX77651 Evaluation Kit Evaluates: MAX77650/MAX77651

MAX77650/MAX77651 EV Kit Schematic (continued)
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Figure 11. MAX77650/MAX77651 EV Kit Schematic (3 of 6)
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MAX77650/MAX77651 Evaluation Kit Evaluates: MAX77650/MAX77651

MAX77650/MAX77651 EV Kit Schematic (continued)

13,3

Digital to Analog Converter
o

Figure 12. MAX77650/MAX77651 EV Kit Schematic (4 of 6)
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Evaluates: MAX77650/MAX77651

MAX77650/MAX77651 Evaluation Kit

MAX77650/MAX77651 EV Kit Schematic (continued)
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Figure 13. MAX77650/MAX77651 EV Kit Schematic (5 of 6)
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MAX77650/MAX77651 Evaluation Kit Evaluates: MAX77650/MAX77651

MAX77650/MAX77651 EV Kit Schematic (continued)

Figure 14. MAX77650/MAX77651 EV Kit Schematic (6 of 6)
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MAX77650 EV Kit PCB Layouts

Evaluates: MAX77650/MAX77651
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MAX77650 EV Kit PCB Layout—Internal Layer 3
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MAX77650 EV Kit PCB Layouts (continued)

Evaluates: MAX77650/MAX77651
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MAX77650 EV Kit Component Placement Guide—Bottom
Silkscreen

Maxim Integrated | 26




MAX77650/MAX77651 Evaluation Kit

Revision History

Evaluates: MAX77650/MAX77651

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 2/17 Initial release —

Added Simplified Block Diagram, updated Procedures section, added EV Kit
1 12117 Features section, updated Installation section, updated Charger Quick Start 027

section, updated Ordering Information table, updated MAX77650/MAX77651 EV

Kit Component List
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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