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Abstract The P3T2030XUK-ARD evaluation board is easy to test and designed for the P3T2030xUK which

is an 13C, IZC-bus, 2 °C accuracy, digital temperature sensor. This evaluation board, along with
the MIMXRT685-EVK MCU board provides an easy to use evaluation platform.
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IMPORTANT NOTICE

For engineering development or evaluation purposes only

NXP provides the product under the following conditions:

This evaluation kit or reference design is for use of ENGINEERING DEVELOPMENT OR
EVALUATION PURPOSES ONLY.

It is provided as a sample IC pre-soldered to a printed circuit board to make it easier to access
inputs, outputs, and supply terminals. This evaluation kit or reference design may be used with any
development system or other source of I/0 signals by connecting it to the host MCU or computer
board via off-the-shelf cables. Final device in an application will be heavily dependent on proper
printed circuit board layout and heat sinking design as well as attention to supply filtering, transient
suppression, and I/O signal quality.

The product provided may not be complete in terms of required design, marketing, and or
manufacturing related protective considerations, including product safety measures typically found
in the end device incorporating the product. Due to the open construction of the product, it is the
responsibility of the user to take all appropriate precautions for electric discharge. To minimize risks
associated with the customers’ applications, adequate design and operating safeguards must be
provided by the customer to minimize inherent or procedural hazards. For any safety concerns, contact
NXP sales and technical support services.
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1 Introduction

The P3T2030XUK-ARD evaluation board features an 13C, IZC-bus, 2 °C accuracy, digital temperature sensor.
A graphical interface allows the user to easily explore the different functions of the driver. The board can be
connected in parallel with other I°C-bus demoboards to create an evaluation system.

The IC communicates to the host via the industry standard 1°C-bus port. The evaluation software runs under
Microsoft Windows 7, 8, and 10 PC platform.

2 Features

* A complete evaluation platform for the P3T2030XUK 13C, I2C-bus, 2 °C accuracy, digital temperature sensor
» Easy to use GUI based software demonstrates the capabilities of the P3T2030XUK

* On-board temperature sensor for system thermal management experiments

» Convenient test points for easy scope measurements and signal access

* USB interface to the host PC

* Power supply from USB port (x2) or external power supply can be used to power P3T2030XUK-ARD
evaluation board

3 Finding kit resources and information on the NXP web site

NXP Semiconductors provides online resources for the evaluation board and its supported device(s) on http://
WWW.NXp.com.
The information page for P3T2030XUK-ARD evaluation board is at http://www.nxp.com/P3T2030XUK-ARD.

The information page provides overview information, documentation, software and tools, parametric, ordering
information and a Getting Started tab.

The Getting Started tab provides quick-reference information applicable to using the P3T2030XUK-ARD
evaluation board, including the downloadable assets referenced in this document.

3.1 Collaborate in the NXP community

The NXP community is for sharing ideas and tips, asking and answering technical questions, and receiving
input on just about any embedded design topic.

The NXP community is at http://community.nxp.com.

4 Getting ready

Working with the P3T2030XUK-ARD evaluation board requires the kit contents, additional hardware, and a
Windows PC workstation with installed software.

4.1 Kit contents

* Assembled and tested evaluation board in an antistatic bag
* Quick Start Guide

4.2 Assumptions

Familiarity with the SPI-bus is helpful but not required.

UM11980 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.
User manual Rev. 1.0 — 27 November 2023

3/17


http://www.nxp.com/
http://www.nxp.com/
http://www.nxp.com/P3T2030XUK-ARD
http://community.nxp.com

NXP Semiconductors U M 1 1 980

P3T2030xUK-ARD EVB evaluation board

4.3 Static handling requirements

CAUTION

This device is sensitive to ElectroStatic Discharge (ESD). Therefore care should be taken during
transport and handling. You must use a ground strap or touch the PC case or other grounded source
before unpacking or handling the hardware.

4.4 Minimum system requirements

* PC Pentium processor (or equivalent)

* One USB port (either 3.0 or 2.0 or 1.1 compatible)
* Windows 7, 8, or 10

* OM13089 MCU board (from www.nxp.com)

4.5 Power requirements

The MIMXRT685-EVK MCU board obtains power from the PC USB port; two USB parts can be connected to
the MIMXRT685-EVK MCU board simultaneously. Please use external power supply option if exceeding the
USB port current capabilities.

5 Hardware installation

5.1 P3T2030XUK-ARD EV board and MIMXRT685-EVK MCU board connection

P3T2030XUK-ARD evaluation board is connected to the MIMXRT685-EVK MCU board using four connectors
(J1/J2/J3/J4 on P3T2030XUK-ARD board and J27/J28/J29/J30 on MIMXRT685-EVK board) for | 2C-bus and
power supply, and one connector (J9 on P3T2030XUK-ARD board and J18 on MIMXRT685-EVK board) for
I3C-bus.

The MIMXRT685-EVK MCU board communicates with P3T2030XUK demo GUI through PC USB port and uses
I°C or I3C-bus to communicate to P3T2030XUK.
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Figure 1. P3T2030XUK-ARD evaluation board
UM11980 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. Al rights reserved.

User manual Rev. 1.0 — 27 November 2023
5/17



NXP Semiconductors U M1 1 980

P3T2030xUK-ARD EVB evaluation board

J18 .
Connect to ©2019 NXP B.

P3T2030XUK-ARD J9

128
Connect to
P3T2030XUK-ARD J2

127
Connect to
P3T2030XUK-ARD J4

J30
Connect to
P3T2030XUK-ARD J3

129
Connect to
P3T2030XUK-ARD J1

Figure 2. MIMXRT685-EVK MCU evaluation board
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Use J7 (USB Micro-B connector) on MIMXRT685-EVK for power supply and GUI communication port.
Figure 3. P3T2030XUK-ARD evaluation board connecting to the MIMXRT685-EVK MCU board

6 Hardware description

* J1/J2/J3/J4 are connected to the MIMXRT685-EVK MCU board for P3T2030XUK-ARD power supply and 1°C-
bus interface.

* J9is connected to the MIMXRT685-EVK MCU board for P3T2030XUK-ARD I3C-bus interface.

* JP1 selects P3T2030XUK VDD power supply.

* J5 selects enable/disable VLT (NTS0304EPWJ)

* J12 selects VDD voltage (1.8V/1.4V)

« JP2/JP3 select I°C or I13C-bus interface.

Table 1. P3T2030XUK-ARD EVboard main components

Device Description Location
P3T2030XUK 13C, IZC-bus, 2 °C accuracy, digital temperature sensor u2

TPS71701DCKT Adjustable output voltage LDO U1

NTS0304EPWJ 4-bit dual supply translating transceiver ué

Green LED Power supply on LED D1

UM11980 Allinformation provided in this document is subject to legal disclaimers. ©2023 NXP B.V. All rights reserved.
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Table 2. Jumper settings

P3T2030xUK-ARD EVB evaluation board

Jumper Default setting Comment

J1-J4 Arduino connector

J5 Open VLT (NTS0304EPWJ) select pin - enable(open)/disable(short)
J6 Ground test pins

Jo I3C connector

J10 External MCU interface connector

J11 Ground test pins

J12 Open VDD voltage select pin - 1.8V(open)/1.4V(short)
JP1 2-3 1-2: VDD = 3.3V, 2-3: VDD = 1.8V/1.4V

JP2 2-3 1-2: SDA = SDA_I3C, 2-3: SDA = SDA_I2C
JP3 2-3 1-2: SCL = SCL_I3C, 2-3: SCL = SCL_|2C

7 Schematic

The schematic diagram of P3T2030XUK-ARD is available at URL:

8 P3T2030XUK demo GUI

http://www.nxp.com/P3T2030XUK-ARD

8.1 Install P3T2030XUK-ARD demo GUI

* Double click on “setup.exe” to install P3T2030XUK-ARD demo GUI

« Click “Next” button three times to complete installation
[@ Makalu6 Temperature Sensors - X

Welcome to the Makalu6 Temperature Sensors Setup A
Wizard ;

The installer will guide you through the steps required to install Makalug Temperature
Sensors oh your computer.

WARNING: This computer praogram is protected by copyright law and international
treaties. Unauthorized duplication or distribution of this program, or any partion of it, may
result in severe civil or criminal penalties, and will be prosecuted to the maximum extant
possible under the law.

Cancel < Back
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8.2 Run Makalu6 Temperature Sensors GUIl on Windows 7,8,10 PC

1. Double click on “Makalu6é Temperature Sensors” icon to start GUI.

T e g il ot e B e
- r—"-'-—'-'_---—'—-...- —r= '.'_:--!-.- B .
2. Select proper COM port (last COM port normally) and click “Connect” button to connect MIMXRT685-EVK
board.
s Makalut Evaluation Application V1.6.0 - ul X

P3T1755DP, P3T1085UK, P3T1035UK, P3T2030UK (MIMXRT685-EVK) x

I13C, 12C Bus, 0.5°C accuracy, digital temperature sensors SECURE CONNECTIONS |

FOR A SMARTER WORLD
NXP Home
o SMBus Alert @
0 c 1BI L ]
" B
COM11
12C Speed -
COM4 12C Slave Address Ox5c
13C Open Drain 5, X
13C Dynamic Address
I3C Push Pull Speed | 4 MHz - xan Interface selection BC ® 2c
When switching on I3C freqency are reset to low
Devicel list values. Speed can be increased after 13C address

SensorlD SensorType StaticAddress DynamicAddress Mode assignation.
Sensor Type

Select a sensor type for the current selected sensor to enable 'Device Control' tab.

Clear Log

Device communication RX, TX

@ Not Connected | COM Port: Not Selected | Sensor: none

3. Use Setting tab to select I°C and 13C-bus speed, and click on the “Set Speed” button

All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.
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s Makalub Evaluation Application V1.6.0 - a X |
P3T1755DP, P3T1085UK, P3T1035UK, P3T2030UK (MIMXRT685-EVK) x
13C, 12C Bus, 0.5°C accuracy, digital temperature sensors | SECURE CONNECTIONS
T FOR A SMARTER WORLD

SMBus Alert @
0°C

IBI L ]
= -
COM PORT COM11 o Disconnect Device Settings
12C Speed 400 KHz N
12€ Slave Address OxSc
13C Open Drain Speed| | 1 MHz - I A
3C Dynamic Address (
R Scan
13C Push Pull Speed | | 4 MHz Interface selection 3c ® i2c
) When switching on 13C freqency are reset to low
Devicel list values. Speed can be increased after 13C address
SensorlD SensorType StaticAddress DynamicAddress Mode assignation.
Sensor Type

Select a sensor type for the current selected sensor to enable ‘Device Control' tab

Clear Log

Device communication RX, TX

@ Connected | COM Port: COM11 | Sensor: nane

4. Click on “Scan” button to discover any NXP temperature sensor target address on the evaluation board

#° MakaluB Evaluation Application V1.6.0 - [m] x
P3T1755DP, P3T1085UK, P3T1035UK, P3T2030UK (MIMXRT685-EVK) X
I13C, 12C Bus, 0.5°C accuracy, digital temperature sensors | SECURE CONNECTIONS ‘
T FOR A SMARTER WORLD

0°C SMBus Alert @

1BI L ]
T
CoM PORT coma S [ osomea ] Device Settings
12C Speed 400 KHz n
12C Slave Address
13C Open Drain Speed | 1 MHz ¥ Set Speed
13C Dynamic Address
4 MH, ~ @ e
Hehezohuliy = Interface selection ® 13C J C
When switching on I3C fregency are reset to low
Devicel list values. Speed can be increased after 13C address

SensorlD SensorType StaticAddress DynamicAddress Mode assignation.

0 |Motset |7 |30 |13¢_|selected] | Sensor Type -

Select a sensor type for the current selected sensor to enable 'Device Control' tab.

Clear Log

13C Dynamic Discovery found :1 devices
TX -> 6104 OF 30 5B FD
RX -> 6109 OF 02 36 15 2B 00 E2 AD A3 Msg: 02 36 15 2B 00 E2 Type : OF BRDERR : OK

@ Connected | GOM Fort GOMA | Sensor ID: 0 unknown

5. Use Sensor Type to select which temperature sensor to be tested on the evaluation board
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15 Makalu Evaluation Application V1,60 - m] X
P3T1755DP, P3T1085UK, P3T1035UK, P3T2030UK (MIMXRT685-EVK) x
I13C, 12C Bus, 0.5°C accuracy, digital temperature sensors ‘ SECURE CONNECTIONS
FOR A SMARTER WORLD
NXP Home
SMBus Alert @
o
0°c 1Bl L]
comport omn (6] [ Dot | evcesetings
12 Speed 400 KHz v
12C Slave Address 0x72
13C Open Drain Speed | 1 MHz S Set Speed
13C Dynamic Address 30
13C Push Pull Speed | 4 MHz N S Interface selection ® 13c O rc
When switching on I3C freqency are reset to low
Devicel list values. Speed can be increased after I3C address
I SensorlD SensorType StaticAddress DynamicAddress Mode TSSigTatic
0 P3T2030UK |72 |30 |13c_ |selected| | Sensor Type PIT2030UK
Select a sensor type for thefcu| P3T1085UK ple ‘Device Control’ tab.
P3T17550P
P3T1035UK
P3T2030UK
13C Dynamic Discovery found :1 devices 2
TX -> 6104 OF 30 58 FD
RX -> 6109 OF 02 36 15 2B 00 E4 2D A1 Msg: 02 36 15 2B 00 E4 Type : OF BRDERR : OK
@ Connected | COM Port: COM33 | Sensor ID: 0 PAT2030CUK
6. Read/Write configuration register in the temperature sensor device control tab.
19 Makalub Evaluation Application V1.6.0 - ul X r
P3T1755DP, P3T1085UK, P3T1035UK, P3T2030UK (MIMXRT685-EVK) x
I13C, 12C Bus, 0.5°C accuracy, digital temperature sensors ‘ SECURE CONNECTIONS
FOR A SMARTER WORLD

NXP Home

SMBus Alert
0°C o

1BI L J

@ P3T1035UK/P3T2030UK Configuration Register

0x2 2 o o 0o 0o o0 o 1 0
D Conversion Rate (CR1|CRO) FH FL Lc ShutDown Mode (M1/M0)
0~ 0.25 Hz = (U [ (g Continuous Conversion

RX -> 6109 OF 02 36 15 2B 00 E4 2D A1 Msg: 02 36 15 2B 00 E4 Type: OF BRDERR : OK
TX->6106033001014071
RX -> 6104 03 02 DF 28 Msg: 02 Type : 03 BRDERR : OK

@ Connected | COM Port: COM33. ‘ Sensor |D: 0 P3T2030CUK

7. Read/Set THIGH (high limit) and TLOW (low limit) registers in the temperature sensor device control tab.

UM11980 All information provided in this document is subject to legal disclaimers.
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14 Makalub Evalustion Application V1.6.0 - O X l
P3T1755DP, P3T1085UK, P3T1035UK, P3T2030UK (MIMXRT685-EVK) x
I3C, 12C Bus, 0.5°C accuracy, digital temperature sensors ‘ SECURE CONNECTIONS
FOR A SMARTER WORLD

SMBus Alert @
0°C

1BI .
ot ~
THIGH Register
(=)

0°C
[ mowsmnientey | °

0

TLOW Register (Hysteresys)

we
QeC Hex Dec
0
0
o A
RX -> 6109 OF 02 36 15 2B 00 E4 2D A1 Msqg: 02 36 15 2B 00 E4 Type: OF BRDERR : OK -

TX->6106033001014071
RX -> 6104 03 02 DF 28 Msg: 02 Type : 03 BRDERR : OK

@ Connected | COM Port: COM33. ‘ Sensor ID: 0 P3T2030CUK

8. Perform one-shot or polling temperature read in the temperature sensor device control tab.

wse Makalub Evaluation Application V1.6.0 — O ® {
P3T1755DP, P3T1085UK, P3T1035UK, P3T2030UK (MIMXRT685-EVK) x
I13C, 12C Bus, 0.5°C accuracy, digital temperature sensors | SECURE CONNECTIONS
FOR A SMARTER WORLD

SMBus Alert @
E25.06° c J

O One Shot CONF o1
T o |

@ Poll Mode 500 ms ¥ T_HIGH 03
10 sec T_LOW 02
MID 04

St 1 sec

500 ms
Read Registers | | SaveToFie.. | | Load From File..
Clear Log
RX -> 6109 OF 02 36 15 2B 00 E4 2D A1 Msg: 02 36 15 2B 00 E4 Type : OF BRDERR.: OK -

TX-> 610603 30000201 EO
RX -> 610503 19 10 63 58 Msg: 19 10 Type : 03 BRDERR : OK

@ Connected | GOM Port: GOM33 | Sensor 1D 0 P3T2030CUK

9. Read internal registers into a file or read a file into the internal registers in the in the temperature sensor
device control tab.

UM11980 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. Al rights reserved.
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11.
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0236 Read

Write

Execute

RX -> 610510000098 C1 Msg: 00 00 Type: 10 BRDERR : OK
TX-> 610411305250
RX-> 61041163 1260 Msg: 63 Type: 11 BRDERR : OK

@ Connected | COM Port: COM33 | Sensor ID: 0 P3T2030CUK

Perform I°C general tests in the 1°C tab

All information provided in this document is subject to legal disclaimers.

1+ Makalub Evaluation Application V1.6.0 - O b |
P3T1755DP, P3T1085UK, P3T1035UK, P3T2030UK (MIMXRT685-EVK) x
13C, 12C Bus, 0.5°C accuracy, digital temperature sensors ‘ SECURE CONNECTIONS
FOR A SMARTER WORLD
NXP Home
SMBus Alert #@
o
25.06°C A S
CEE cONF o1 02
@® Poll Mode 500 ms = T_HIGH 03 3C00
T — =
Read Registers | | Save To File... ‘ I Load From File...
RX-> 6105 03 F6 00 26 A4 Msg: F6 00 Type : 03 BRDERR : OK -
TX -> 6106 03 30 04 02 03 20
RX -> 610503 02 36 E8 72 Msg: 02 36 Type : 03 BRDERR : OK
@ Connected | COM Port: GOM33. | Sensor |D: 0 P3T2030CUK
Perform I3C general tests in the I3C tab
196 Makaluf Evaluation Application V1.6.0 - O X |
P3T1755DP, P3T1085UK, P3T1035UK, P3T2030UK (MIMXRT685-EVK) x
13C, 12C Bus, 0.5°C accuracy, digital temperature sensors ‘ SECURE CONNECTIONS
FOR A SMARTER WORLD
NXP Home
SMBus Alert @
o
25.06°C "M 8
;"t Evt Dynamic Dynamic Result
Byte Byte Address Address
pdiress Address L siom | 08 | | roadaast Disec | 08 |30 [ pirectpsec | % | oreccesR | o3
I 30 08 Broadcast ENEC 08 |30 Direct ENEC 30 Direct GETPID 02 361528 00 E4
2] st ik » "
New Dynamic 30 Direct GETDCR 6
Address Address
Commands Execution
Dynamic Pointer Bytes l—] CCC Commands Execution log
Address Address Count 20 o

© 2023 NXP B.V. Al rights reserved.
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w Makalub Evaluation Application V1.6.0 - u] X
P3T1755DP, P3T1085UK, P3T1035UK, P3T2030UK (MIMXRT685-EVK) x
13C, 12C Bus, 0.5°C accuracy, digital temperature sensors SECURE CONNECTIONS
| FOR A SMARTER WORLD |
NXP Home

25.06° C SMBus Alert @

-] L]
Settings @ 13C P3T2030CUK Device Control - Dynamic Addr :30 Mode:12C Static Addr.72

Device Pointer Bytes Dat

Address  Address  Count ata

72 00 02 18 FD Read
Write

[] HEX Send serial command

Clear Log |

RX -> 610F 06 50 4153 53 45 44 2F AF 4B 0D 0A 06 FF Msg: 50 41 53 53 45 44 2F 4F 4B 0D 0A Type : 06 BRDERR : OK
TX-> 6106 0172 00 02 A0 4C

RX-> 61050118 F0 C2 80 Msg: 18 FO Type : 01 BRDERR : OK

@ Connected | COM Port: COM33 | Sensor ID: 0 P3T2030CUK

Abbreviations

Table 3. Abbreviations

Acronym Description

ESD Electro Static Discharge
GUI Graphical User Interface
1°C-bus Inter-Integrated Circuit bus
IC Integrated Circuit

LED Light Emitting Diode

PC Personal Computer

SCL Serial Clock Line

SDA Serial Data Line

uUsSB Universal Serial Bus

10 References

1. P3T1035xUK/P3T2030xUK Product data sheet; NXP Semiconductors

11 Revision history

Table 4. Revision history

Document ID Release date Description

UM11980 v.1.0 27 November 2023 |« Initial version
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Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.
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All information provided in this document is subject to legal disclaimers.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
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may be subject to export control regulations. Export might require a prior
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Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
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use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
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unidentified vulnerabilities or may support established security standards or
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to reduce the effect of these vulnerabilities on customer’s applications
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regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
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NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
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