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AN1321: Configuring Peripherals for 32 Bit
Devices with Zighee EmberZNet 7.0 and

Higher

Peripherals for Zigbee devices, running applications built with
EmberZNet SDK 7.0 and higher, are configured using the Pin Tool
in Simplicity Studio® 5. The Pin Tool simplifies peripheral
configuration by presenting peripherals and peripheral properties
in a graphical user interface. For some SDKs, many peripherals
can also be configured in the Simplicity IDE as component options.

KEY POINTS

¢ Introducing peripheral configuration
¢ Using the Pin Tool in Simplicity Studio
¢ Pin Tool functions

If you are developing with the EmberZNet SDK 6.10.x and lower, see AN1115: Config-
uring Peripherals for 32-Bit Devices using Hardware Configurator.
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Introduction

1 Introduction

Pin Tool is an advanced graphical editor that allows developers to easily configure the peripherals on their Zigbee system. It provides
three configuration perspectives to let the developers intuitively map physical pins and peripheral instances to software components on
the target device.

Pin Tool editor is also flexible enough to be used in different development flows. The bottom-up approach lets developers start configu-
ration with pins and connect them to functions/peripherals and then software components. However, an opposite but equally effective
top-down approach lets developers starts with software component selections for peripherals and work down to peripheral functions and
pins when required.

When a Zigbee application project is first created, an initial set of header files are provided to the new project based on the target board’s
configurations, EmberZNet SDK version, and so on, as shown in the following figure. Any subsequent customization of the peripherals
can be made through the Pin Tool. Developers using EmberZet can also modify hardware options through the Component Editor. All
customizations and changes through Pin Tool are updated to the configuration header files which are included by the application.

Target Device

Canfigurations

SDK Board Zigbee EmberZNet
Configurations SDK
Default Configuration \
’ w
Updat - Custom Peripheral/Pin config

Pin Tool / Simplicity Studio 5 header files
under <project>/configl folder

User Included
Customization J
EmberZNet App

The C header files with hardware-specific configurations are used and monitored by the Pin Tool. These files can be found in the following
project directory. The hardware-specific configurations are stored in the Pin Config section of the generated C header files.

Sample App

<project>.pintool

<workspace>/<project>/config/
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2 Using the Pin Tool

This chapter discusses the basic operation and functions of the Pin Tool. Before proceeding to the next section, it may be helpful to
understand the GPIO functionality and peripheral signal routing controls of the target devices by reviewing AN0O012: General Purpose
Input Output, device datasheets, and reference manuals.

21  Opening the Pin Tool in Simplicity Studio

Open Pin Tool directly by double-clicking on the <project>.pintool file in the Project Explorer, as shown in the following figure.

{5 Project Explorer 5 | 2y @ § = O
v I3 Z3Light [GNU ARM v10.2.1 - Default] [EFR32ZMG12P4: A

& Includes

(= autogen

(= config

(= gecko_sdk 4.0.2

[¢ app.c

[€ main.c

. 73Lightslcp
= Z3Light.slps v
< >

Pin Tool may also be started from the Project Configurator's CONFIGURATION TOOLS tab.

& Z3lightslep £ | = &

Z3Light CONFIGURATION TOOLS

I Pin Tool ¢¢ Open

Description

Graphical tocl for configuring pins on your hardwars.

Zigbee Cluster Configurator

Description

Graphical cenfiguration tool for application and libraries based on Zigbes Cluster Library.
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2.2 Pin Tool Functions

The following figure shows the Pin Tool editor window once it is open. The left “Port I/O” pane shows the device package’s Port I/O view.
The right “Configure” has three tabs —Pin, Functions, and Peripherals. Each of these tabs gives a different detailed perspective with which
to configure the hardware.

& Z3lightsicp |8 Z3lightpintool 52 | =
DefaultMode Port 1/0: PORTIO Configure Search |4 &
. m Functions| Peripherals
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2.21 Portl/O Pane
The Port I/O Pane is essentially a Pinout diagram that displays the physical pin locations on the target device package.

The Pinout diagram has the following color coding:

e Pinsin blue are in use

e Pins in white are unused.

¢ Pins in red show unallowed conflicts with two or signals going into the same pin.

¢ Pins in orange show allowed conflicts with two or more signals going into the same pin (not shown in the diagram).

e Pins, such as E5/Vss, are greyed out because they are unavailable for configuration

e All pins configured for GPIO modes are marked by the boldfaced letter G.

e When one or more pins are selected in the Configure panel (e.g., K13), the corresponding pins are highlighted in yellow.

DefaultMode Port I/0: PORTIO Configure
+ m Functions| Petipherals|
AZ Al0 A A2 A13 Pin # Pin Name Function
By Lal BCS ACY RO BCI L] BT M-‘S PAU USAR_rD_TX
. B10) (B B12)  (E13 L13 PAT USARTO_RX
2] 3553%.5‘“\’\/\‘ 23] PC4 [ a] A4 RC10 2] PCE 112 DA D LISARTO (TS
| K13 PA3 USARTO_RTS |
ONCRCENC ©0ee BB i
[ Save As Picture mode
P12 M1l [ LT Zoom To >
® @ ® 3 E6 E7 ES E9 @ @ < Undo
el 0 = M a7 Redo
® 2 7 £1 Module Configuration Report
Pz £1 Pin Configuration Report
@ 2 j E12 PBS
L= D13 PB9
) _ v W W W & D12 PB10 GPIO mode
cotram. D11 PB11
: ! c13 PB12 PTI_DOUT
c12 PB13 PTI_DFRAME
2 c1 PB14
AR 10 PB15
2 AS PCO
EERRER teeR 85 PCT
o) (M) ma s oI 7 T Mz 2 cs PC2
@ jgi.;g;; A4 PC3
D O O O O O C @ @ ® B leos
PDa D10 D12 o4 E;g
B9 PCo
125-pin BGA, 7x7 - (top view) o
Zoom: |S4| | 3| |FA AT PC9
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The Zoom controls at the lower left corner of the Port I/O pane provide a convenient way to zoom in to a specific location on the Pinout
diagram to see more detailed information of a given pin.

DefaultMode Port 1/0: PORTIO Configure
~ mFunnimns‘Penphelals
H H8 HY Pin#  PinName  Function
V5 VS VS5 PA9 PA3 M13 |PAO USARTOTX
[RER'N USARTO_RX
L2 PA2 USARTO_CTS
J7 I J9 @ @ Q K3 PA3 USARTO_RTS
- = = K12 PAd GPIO mode
o o o oY 368 85}8 13 PAS GPIO mode
"2 PAG
Q Q i PA7
HI3  PAg
$E U
F12 PB6
E13 PBT
- E12 B8
BODEN USARTO_CTS USARTO_RX D13 PBO
USARTOZCTS USARTOZRX
D12 PBI0 GPIO mode
o a "112 D11 eI
) o @ ciz PE12 PTILDOUT
PAVSS PAVDD PD9 PD11 PD13 OVDD  USARTO TX cr2 pen3 PTI_DFRAME
USARTOZTX 1 lpema
. . c10 pe1s
e @ @ AS PCO
2G4RFEIOP.  PAVDD PD8 PD10 PD12 PD14 GPIO B5 pct
GPIO cs pC2
A4 pC3
B4 pc4
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A, 7X7 - (top view) o
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Zoom: |4, | | 3

A printable report can be generated by right-clicking the pinout diagram and selecting Pin Configuration Report. This opens a report as
a webpage in a browser that can be saved, printed, or archived. The Module Configuration Report option generates a similar set of
tables organized by module rather than by pin order.

Module Configuration Report Pin Configuration Report

Part: pin_tool.EFR32MG12P432F1@24GL125 Part: pin_tool.EFR32MG12P432F1024GL125
Package: 125-pin BGA, 7x7 Package: 125-pin BGA, 7x7
DefaultMode DefaultMode
DBG_SWV Pin #||Pin Name| IO Mode || Signals
A1 PF3 Disabled
Selected location: @ A2 PF1 Dicabled
A3 PCS Disabled
A4 PC3 Disabled
AS PCe Disabled
PTI DFRAME A8 PC1l Disabled
- a7 Pca Disabled
Selected location: 6 A8 PC7 Disabled
B1 PF8 Disabled
B2 PF2 Disabled||DBG_SWV
B3 PF2 Disabled
. B4 PC4 Disabled|
PTI_DOUT B5 PCL Disabled
selected location: 6 56 |Patd Disabled
B7 PCle Disabled
BE ] Disabled
B3 PCE Disabled|
c1 PF11 Disabled
Reserved Pins €2 |pris Disabled
=] PF2 Disabled
Signall[Pin Name| cs PC2 Disabled|
PEla PEl2 6 P115 Disabled|
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2.2.2 Pins Tab

The Pins tab gives a pin-centric table view of the device, similar to the datasheet’'s GPIO Functionality Table. The Pins table lets the
user assign any valid alternate function to a pin, as shown in the following drop-down menu under the Function column.

Configure search[PAl || &
| Pins }unctions|Peripherals

Pin # Pin Mame | Function | Custom Pin Name  Software Component (d
M13 PAD USARTO_TX 10 Stream: USART (vcom) : SL_IOSTREAM_USART_VCOM [+]
L13 PA1 USARTO_RX v 10 Stream: USART (vcom) : SL_IOSTREAM_USART_VCOM (+]
L12 PA2 TIMERO_CDTIM -~ 10 Stream: USART {vcom) : SL_IOSTREAM_USART_VCOM [+]
K13 PA3 I::EE?—EE;'Z 10 Stream: USART (vcom) : SLIOSTREAM_USART VCOM o
K12 PA4 TIMERT CC1 MX25 Flash Shutdown with usart : SL_MX25_FLASH_SHUTDOWN..O
3 PAS TIMER1:CC2 Board Control : SL_BOARD_ENABLE_VCOM [+]
"2 PG TIMERT_CC3 0000000000000 ]
mo w7 |ussRroa —
s 0000000000000 ]

H12 PA USARTO_RTS

F13 Pe7 0000000000000 ]
B2 e USARTIOK -
o8| [ —
D12 PB10 Us, ART1:RTS Board Control : SL_BOARD_ENABLE_SENSOR_RHT [+]
13 PB12 USART1 TX v RAIL Utility, PTI: SL_RAIL_UTIL_PTI [+]
c12 PB13 PTI_DFRAME RAIL Utility, PTI: SL_RAIL_UTIL_PTI [+]
cn PB14 .

The Search box shown in the above figure allows user to quickly locate a Pin in a table.

Once a pin and the function have been chosen, the software component can be selected from the Software Component drop-down menu
for the pin. The following figure shows the pin PA4 has been configured for GPIO mode and assigned to the software component MX25
Flash Shutdown with usart. Alternatively, the user can assign the pin through the Component Editor.

Configure Search: & 4

m Functions| Peripherals

Pin # Pin Name  Function Custom Pin Name | Software Companent 2
M13 PAD USARTO_TX 10 Stream: USART (vcom) : SL_IOSTREAM_USART_VCOM [+]
L13 PA1 USARTO_RX 10 Stream: USART (vcom) : SL_IOSTREAM_USART_VCOM [+]
L12 PA2 USARTO_CTS 10 Stream: USART (vcom) : SL_IOSTREAM_USART_VCOM [+]
K13 PA3 USARTO_RTS 10 Stream: USART (vcom) : SL_IOSTREAM_USART_VCOM [+]
K12 PA4 GPIO mode MX25 Flash Shutdown with usart : SL_MX25_FLASH_SHUTDOWN_CS
113 PAS GPIO mode Clear All

jﬁ Ei? . MX25 Flash Shutdown with usart : SL_MX25_FLASH_SHUTDOWN_CS

Board Control : SL_BOARD_ENABLE_DISPLAY

e P8 Board Control : SL_BOARD_ENABLE_SENSOR_RHT

e e Board Control : SL_BOARD_ENABLE_VCOM

e Pee Simple Button (btn0) : SL_SIMPLE_BUTTON_BTNO

£12 PB7 STmple Button (oinT) : SL_SIMPLE_BUT TON_BINT

£ Pee Simple LED (led0) : SL_SIMPLE_LED_LEDO

D13 PO

D12 PE10 GPIO mode gddicopponents

13 PB12 PTI_DOUT RAIL Utility, PTI: SL_RAIL_UTIL_PTI o
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As a convenience, the user can open the Component Editor for a given component by double-clicking the blue circle in the “Software
Component” cell as shown below.

Software Component

10 Stream: USART (vcom) : SL_IOSTREAM_USART_VCOM

10 Stream: USART (vcom) : SL_IOSTREAM_USART_VCOM

1O Stream: USART (vcom) : SL_IOSTREAM_USART_VCOM

10 Stream: USART (vcom) : SL_IOSTREAM_USART_VCOM
MX25 Flash Shutdown with usart : SL_MX25_FLASH_SHUTDO'
Board Control : SL_BOARD_ENABLE_VCOM

fhooo

The “Custom Pin Name” column allows users to enter the custom pin name for a given pin.

2.2.3 Functions Tab

The Functions tab provides an alternate function-centric view of the device, similar to the datasheet’s Alternate Functionality Table. The
Functions tab lets the user assign available pins to an alternate function.

The valid pin for a specific alternate function can be selected from the drop-down menu in the “Pin Name” column. The blue dot for a pin
in the same drop-down menu indicates the pin is already in use. The Component Editor can be opened for the entries in the “Software
Component” column.

Configure Search:| GPIO & i

PinJ Functionsl Peripherals
Function I Pin Name I Custom Pin Mame

Software Component

ACMPO_OUT Disabled ]
ACMP1_OUT Disabled ]
ADCO_EXTN Disabled 0000000000 |
ADCD_EXTP Disabled .
CMU_CLKO Disabled I
CMU_CLKT Disabled .
CMU_CLKIO Disabled ]
DBG_SWCLKTCK Disabled SWO Debug : SL_DEBUG o
DBG_SWDIOTMS Disahled SWO Debug : SL_DEBUG o
DBG_SWV PF2 SWO Debug : SL_DEBUG o
DBG_TDI Disabled SWO Debug : SL_DEBUG [+]
DBG_TDO o PB13 SWO Debug : SL_DEBUG o
ETM_TDO PD15 ]
ETM_TD1 v m ]
ETM_TD2 L E— |
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2.2.4 Peripherals Tab

The Peripherals tab shows a list of the peripherals on the device and their mapping to software components. The drop-down menu allows
the user to select an available software component for a specific peripheral, as shown in the following figure.

Configure

Search:| GPIO
Pins|Functions|PeripheraIs I
Peripheral Software Component Custom Peripheral Name
ACMPO *
ACMP1 0000000000000 |
ADCO 0000000000000 |
CMU
DBG SWO Debug : SL_DEBUG
ETM | MNone
GPIO | +~  SWO Debug : SL_DFBUG
12C0 |
121 Add Component...
IDACO

The Software Component cell for a peripheral appears grey when no software component that uses the peripheral exists, and white when
one exists but has not been assigned. The user can also provide a custom name for a given peripheral in the “Custom Peripheral Name”
column.

Configure seerch |
Pins | Functionsl Peripheralsl

Peripheral Software Component Custom Peripheral Name
PRS.CHS I—
PRS.CHG .
PRS.CH7 .
PRS.CH8 .
PRS.CHO _
PTI RAIL Utility, PTI: SL_RAIL_ UTIL_PTI

TIMERO _
TIMERT _
USARTO 10 Stream: USART (vcom) : SL_IOSTREAM_USART VCOM

USART1

USART2

USART3

VDACO |
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Simplicity Studio

One-click access to MCU and wireless
tools, documentation, software,
source code libraries & more. Available
for Windows, Mac and Linux!

loT Portfolio SW/HW Quality Support & Community

www.silabs.com/IoT www.silabs.com/simplicity www.silabs.com/quality www.silabs.com/community

Disclaimer

Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software imple-
menters using or intending to use the Silicon Labs products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each
specific device, and “Typical” parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon
Labs reserves the right to make changes without further notice to the product information, specifications, and descriptions herein, and does not give warranties as to the
accuracy or completeness of the included information. Without prior notification, Silicon Labs may update product firmware during the manufacturing process for security or
reliability reasons. Such changes will not alter the specifications or the performance of the product. Silicon Labs shall have no liability for the consequences of use of the infor-
mation supplied in this document. This document does notimply or expressly grant any license to design or fabricate any integrated circuits. The products are not designed or
authorized to be used within any FDA Class Il devices, applications for which FDA premarket approval is required or Life Support Systems without the specific written consent
of Silicon Labs. A “Life Support System” is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in
significant personalinjury or death. Silicon Labs products are not designed or authorized for military applications. Silicon Labs products shall under no circumstances be used
in weapons of mass destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons. Silicon Labs disclaims
allexpress and implied warranties and shall not be responsible or liable for any injuries or damages related to use of a Silicon Labs product in such unauthorized applications.
Note: This content may contain offensive terminology thatis now obsolete. Silicon Labs is replacing these terms with inclusive language wherever possible. For more
information, visit www.silabs.com/about-us/inclusive-lexicon-project
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