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Scope of work L/

» This document helps application developers understand how to use the Smart I/O Configurator as
part of creating a ModusToolbox™ (MTB) application
— The Smart I/O Configurator is part of a collection of tools included with the MTB software. It
provides a GUI to configure the Smart I/O.

» MTB version: 3.0.0
» Smart I/O Configurator version: 4.0

» Device

— The TRAVEO™ T2G CYT4BFBCH device is used in this code example.
» Board

— The TRAVEO™ T2G KIT_T2G-B-H_EVK board is used for testing.
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Introduction

» Smart I/O has the following features:

002-36605 **

Smart 1/0O provides the ability to perform Boolean functions in the 1/O signal path

Pathl: Implement self-contained logic functions that directly operate on port I/0O signals

Path2: Implement self-contained logic functions that operate on HSIOM signals
Path3: Operate on and modify HSIOM output signals and route the modified signals to port I/O signals
Path4: Operate on and modify port I/O signals and route the modified signals to HSIOM input signals

(infineon

Smart I/0O can be useful when the application involves simple logic operations and routing of the signal coming from or
going to the 1/0 pin. No CPU is required for these operations.

2022-12-07

HSIOM

HSIOM Output Signal Smart I/O /0 Port Output Signal

1/0 Port

\ J

HSIOM Input Signal I/O Port Input Signal
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Introduction (contd.)
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» Smart I/O has the following features:

There are several areas in the GUI to configure signals: Chip, 1/0, Data Unit (DU), and LUT

Inputs to the chip from the I/O port can be logically operated upon before being routed to the peripheral blocks and
connectivity of the chip. Likewise, outputs from the peripheral blocks and internal connectivity of the chip can be logically
operated upon before being routed to the I/O port.

The programmable logic fabric of the Smart I/O can be purely combinatorial or registered with a choice of clock selection
Each path can be selectively bypassed if certain routes are not required by the fabric
Each Smart I/O is associated with a particular I/O port and consumes the port entirely

If the Smart I/O is not enabled, then the Smart 1/O functionality for that port is bypassed, which means that each chip
terminal is routed directly to the corresponding I/O terminal.

See the Smatrt I/O chapter in the Architecture technical reference manual for Smart I/0 details
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Launch the Smart I/O configurator

» From Eclipse IDE

— You can launch the Smart I/O configurator by following
either of these methods:

a) Right-click on the project in the Project Explorer and select
ModusToolbox™ > Smart I/O Configurator <version>

b) Click the Smart I/0O Configurator link in the Quick Panel

002-36605 **, 2022-12-07

D mtw_20221031 - Eclipse IDE for ModusToolbox™

File Edit Navigate Search Project Run Window Help

- - oo -

P 2 %D WR ZHP T O

&5 Hello_World
% mtb_shared

& Smart_lO_wit~ ~™A

=

B

EaQ wv arg R

W Smart_10_wit
A Smart_10_witt
© Smart 10 witt &3

New
Go Into

Open in New Window
Show In
ModusToolbox™

Show in Local Terminal
Copy

Paste

Delete

Source

Move..

Rename...

Import..

Himi 4 [B~-R -G -0 ~-Quvi®my~ B

Alt+Shift+W

Ctrl+C
Ctrl+V
Delete

IJMMHM.D_.
F2 Smart |/O Configurator 4.0

[l Quick Panel ¢ Variables ¢ Expressions e Breakpoints

Eclipse IDE for
ModusToolbox™

» Start

» Smart_|O_with_GPIO (APP_KIT_T2G-B-H_EVK)

» Launches

» Tools

~ BSP Configurators (APP_KIT_T2G-B-H_EVK)

& Device Confi gurator 4.0

k&l QsPI Configurator 4.0
I k&l Smart 1/0 Confi gurator 4.0 I

Copyright © Infineon Technologies AG 2022. All rights reserved

>
2 Tools
2 BSP Assistant 1.0

Device Firmware Update Host Tool 1.60

Library Manager 2.0
BSP Configurators
> Device Configurator 4.0
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Launch the Smart I/O configurator (contd.)

[ Quick Panel = Variables ¢ Expressions e Breakpoints

» From Device Configurator Eclipse IDE for

ModusToolbox™
1) Open the Device configurator
» Smart_10_with_GPIO (APP_KIT T2G-B-H_EVK)

» Launches

~ BSP Configurators (APP_KIT T2G-B-H_EVK)
bl Device Configurator 4.0
il QSPI Configurator 4.0

& smart 1/0 Configurator 4.0

2) On the Pins tab, enable the Smart I/O

resource 18 17 16 15 14 13 1 119 8§ 7 & 5 4 3 2 I’VV - AL
3) On the Parameters tab, click the :

Launch Smart 1/0O Configurator - 5

button @ Z
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Smart I/O configurator

» Smart 1/0O configurator view — Routing tab

File View Help

|
Routing | DataUnit  LUT4
fort | Port 12 (Smant D 12) v]&: Asyncheonous | (2 smom Routng s || ¥ crear Clock:
Chip7 Bypass ‘\ - Selects the clock source used to drive all
. .. VO |Bypass -
S — [ 1 [T 1 sequential logic in the block.
Port: When the Show routing matrix button is on,
Crip ¢ B - This parameter allows selecting a port that ou may click on the switches in the fabric to e
supports Smart 1/O. make input connections to the LUTSs.
Chip 5 Bypass - 105 |Bypass -
2 S5 2 e

Chip configuration: /

Chip 3 Bypass = Each has two pull-down menus; one to select the direction of the signal and
the other to select the connection.

1/0 configuration: o3 [Bypass v

Each has a pull-down menu to select the direction

of the signal.
Chip2 Bypass. -
/02 |Bypass ~

|
|
— v |
|
|
o V |

LUT input configuration: Vo1 Bypass -
Each LUT configuration section contains three pull-
down menus to select inputs from Chip, I/O, and

Chip [Bypass ~ Data Unit input configuration: . DUT resources. You can click the link icon to I —
The Data Unit configuration section contains three pull-down menus to access the tab

selegt inputs. You can click the link icon to access the tab.

01 2] 01 2| 01 2| 01 2| 01 2| o1 2| o1 2
wro @ wri @ wra @ wrs @ £ wrs @ wre @ wry @
Mone None Mone Mone yo4 - Mone None None
None MNone - None None Chip7 None None None -

—
None MNone Mone Mone Chips~ MNone None None -
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Smart I/O configurator (contd.)

» Smart I/O configurator view — Data Unit tab

- When the DU in the Routing tab is configured to accept an input other than a Constant 0, the corresponding Data Unit
configuration tab will appear.

Opcode:
Defines the Data Unit operation. Each opcode performs a unique function that can be
Fle View Help controlled using the DU trigger inputs TRO, TR1, and TR2.

Routing wra Refer to the pseudo verilog code in the Details window and also to the Functional
| o e Description section for more information.

DATAD: Constant 0 ‘ DATAO:
| = constant0 | Defines the DU DATAO register source. This value is often used as the initial/reset value
| e _ J:bits ston/with operand that is loaded into the DU working register when TRO signal is high.
| e Cloce» oycesncus DATAL:

TRY = LUT4 Increment Defines the DU DATAL register source. This value is often used as the comparison value

du_size = Size - 1 TRO — rst out - TR_out | that gets applied to the DU working register.
mask = (1 1

m < (du_size + 1))
data_eql_data = (data & mask) == (DATA1 & mask)

Size:
| Defines the bit size operation to be performed by the data unit. Valid range is from 1 to 8 bits.

Registered/Clocked: Clock clk Details:
L] Pseudo Verilog code is shown for selected opcodes.

it

TR1 en

data <= DATAO & mask
else if (TR1)

data <= data_eqldata) ? data : (data +1) & mask

Read)
| Ready
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Smart I/O configurator (contd.)

» Smart I/O configurator view — LUT tab

- When a LUT in the Routing tab is configured to accept an input, the corresponding LUT configuration tab will appear.

Eile Yiew Help

" Mode:
Routing ~ Data Unit | Defines the LUT mode.
4* Mapping:
TR 2: (Chip 5) TR1: (Chip 7) TRO: (WO 4) Set Bit Set Blt
TRO > . . . / Defines the lookup truth table of the 3-to-1 LUT. The state on the three inputs
TR Lookup o (input 0, 1, and 2) are translated to an output value according to this truth table.
TR2 . Table = od Click to select 0 or 1.

If a LUT is used, all three inputs to the LUT must be designated. For example,
even if a LUT is used to accept a single source as its input, all three inputs must
accept that same signal. The lookup truth table should then be designed such
that it only changes the output value when all three inputs satisfy the same
condition (for example, it outputs a logic 1 only when the inputs are all 0).

- 0K 01

0 1
1 0
1 1
0 0
0 1
1 0
1 1

Output Hex 0x00
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Quick start
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» To use the Smart I/O configurator for Smart 1/O setting

Launch the Smart I/O Configurator.

Use the various pull-down menus to configure signals. Refer to the descriptions in the Routing tab section for more
detalils.

Save the file to generate source code.

The Smart I/O Configurator generates code into a "GeneratedSource” directory in your Eclipse IDE application, or in the
same location you saved the *.modus file for non-IDE applications. That directory contains the necessary source (.c) and
header (.h) files for the generated firmware, which uses the relevant driver APIs to configure the hardware.

Use the generated structures as input parameters for Smart 1/0O functions in your application.
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Use case

» Implement a reset detection/stability circuitry on the Smart I/O
» In this use case, the circuitry has two enable signals: pin_rst_enable and gpio_rst_enable.

» The pin_rst_enable is an enable signal from an external circuitry and the gpio_rst_enable is an enable control
signal by software. When both signals are enabled, the circuitry is active.

» The rst_in_n is an external reset input with Active high and rst_out_n is a reset output with Active high. The
circuitry monitors rst_in_n. When rst_in_n is activated for a specific number of continuous cycles (the operation
clock is input continuously for 128 cycles), the rst_out_n is output.

» The source 50 MHz clock is divided by 50 to 1 MHz. Then, count 1 ps is multiplied by 128 cycles and the time of
reset activation or release is approximately 128 ps.

gpio_rst_enable 0
pin_rst_enable n

rst_in_n 0
128 ps

rst_out_n 0 < 128 ps i
it -

v v

Internal Counter 0 ‘ 1 ‘ ‘125‘127‘ 0 134 0 ‘ 1 ‘ ‘125‘ 127‘

» Refer to the application note Smart I/O Usage Setup in Traveo |l Family for details
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https://www.infineon.com/dgdl/Infineon-AN220203_Smart_I_O_Usage_Setup_in_Traveo_II_Family-ApplicationNotes-v05_00-EN.pdf?fileId=8ac78c8c7cdc391c017d0d3afcf16792

Use case (contd.)

» Connection and functional logic of each LUT [7:4] and DU in this circuity

- In this example, four LUTs and one DU are used

— LUT4 is used to generate the activation signal of this circuitry from two enable signals (pin_rst_enable and gpio_rst_en)
— LUT6 and LUT7 are used to monitor the rst_in_n state and to start the counter of the DU

— LUTS5 detects the stabilization wait completion and outputs rst_out_n
— DU is used to generate reset stability wait time, and the Tr_out of LUT5 is output synchronously by the gated output mode

— In this use case, 1/O [7:5], Chip 4 is used as input or

. GPIO_RST_ENABLE -
Output Slgnals PIN_RST_ENABLE — m

I/0 7 is used for “RST_IN_N”" o _tlock

Smart I/O

LUT7
/0 6 is used for “PlN_RST_ENABLE” RSTI;lIkl\tm%:D_JE:

:DL@J

— 1/O 5 is used for “RST_OUT_N" counten—) - countr
— Chip 4 is used for “GPIO_RST_ENABLE”" stability done (DU e | Iniial countvalue ‘0"
LM Final count value “16”

LUTS

>0
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Smart 1/O configuration

» Create project

1) Click “New Application” in Quick Panel and open
the Choose Board Support Package (BSP) window

[ Quick Panel - Variables & Expressions % Breakpoints ~ ~

2)
3)
4)

Eclipse IDE for

(infineon

AIROC™ Bluetooth® BSPs
AIROC™ Connectivity BSPs.
PMG1 BSPs
PSoC™ 4 BSPs.
PSoC™ 6 BSPs.
v TRAVEQ™ BSPs
KIT_T2G-B-H_EVK

CYT4BFBCHE !nune>

Choose Board Support Package (BSP) - Project Creator 2.0 u} X
Settings  Help
Source Template
Enter filter text Browse.. | = [ |KIT T2G-B-H EVK @
Kit Name MCU/SOC/SIP - Connectivity The KIT_T2G-B-H_EVK, a 272-pin evaluation board is based

on the TRAVEO T2G family of devices. T2G-8-H MCU is
designed for industrial applications. The evaluation board
carries a T2G-B-H microcontroller, a M.2 interface connector
for interfacing radio modules based on AIROC™ Wi-Fi and
Bluetooth® combos (currently not supported), SMIF dual
header compatible with Digilent Pmod for interfacing
HYPERBUS™ memories (currently not supported), and
headers compatible with Arduino for interfacing Arduino

ModusToolbox™ USEESPs
XMC™ BSPs
~ Start
& New £ . . umma
I.E—‘“e‘ fopleator "~ 1) Select “New Application” | sy
Tmport Existing Application In-Place|

& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Material

A Refresh Quick Pane

Select “TRAVEO™ BSPs” and “KIT_T2G-B-H_EVK”
Click the Next button and open the Application window

Check the “Empty App” option.
In this use case, change the application name to

“Smart_IO_training”.

5)
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Click the Create button to start application creation

2) Select “TRAVEO™ BSPs” and d
“KIT_T2G-B-H_EVK”

—| 3) Click the “Next” button

@

Select Application - Project Creator 2.0 O X
Settings  Help

Application(s) Root Path: |C:/Users/Koji.Mizumoto@infineon.qammtw 20221104 smartio [ e

Target IDE: Eclipse IDE for ModusTootbo™ | Y OU can Change app"cation

Femen | s _s| Nname here ||

Template Application
v

New AM Name
Empty App

i

For more details, see the README on GitHub.

Smart_0_training
[T FreerTos Blinky
[ Hello World
[ Multicore Empty App 4) C

[ Switching Power Modes

heck the “Empty App” button |

[[] XMC7000 OOB Demo
Peripherals

Summary:

BSP: KIT_T2G-B-H_EVK
Template Application(s): Empty App
Application(s) Root Path: C:/Users/Koji Miz

5) click

&

the “Create” button [\
< Back Create Close
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Smart I/O configuration (contd.)

» Launch the Device Configurator
1) Select the “Smart_IO_training” project.
2) Click the Device Configurator in the Quick Panel
3) Then, open the Device configurator window

o Project .. & % Debug Registers =. Periphe...

=% mtb_shared
= Smart_IO_trainingI

-~ 1) Select “Smart_lO_training” project
ww Quick P.. =Variables %% Express.. “e Breakp..

iy BSP Assistant 1
ww Device Firmware Update Host Tool 1.60

wiy Library Manager 2.

= B5P Configurators (APP_KIT_T2G-B-H_EVK)

mm Uevice Lonfigurator 4.0 I ] P1913;
1 1914}
b tice List

Pl Configurator 4.0
= I . | 2) Click the Device configurator

&l Smart /O Configurator

3) Open the Device configurator

1 owings | [Jorass @1t
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Smart I/O configuration (contd.)

» Configure GPIO

- In this use case, Smart I1/0 13 (Port 13) is used

- Pin assignment is as follows:

P13[7] (I/0 7) is used for “RST_IN_N”

P13[6] (/0 6) is used for “PIN_RST_ENABLE”
P13[5] (I/0 5) is used for “RST_OUT_N"

P13[4] (Chip 4) is used for “GPIO_RST_ENABLE”

— Configure GPIO from the pull-down list

"2 Port13_4

Drive mode: Strong Drive, input buffer off

Name

. of Initial Drive state: Low

Digital Input: Smart 1/O io_in[4]

v Gel

Drive Mode Strong Drive. Input buffer off
D) Initial Drive State Low (0)

v Input
?) Threshold CMOS
) Interrupt Trigger Type|None
v Output
7) Slew Rate Fast
?) Drive Strength 142
v Internal Connection
Analog <unassigned>
?) Digital Input @ @ Sman I/0 13 io_in[4) (smart_io) [USED]
T Digital Output Cunassigneds
7) Digital InQut <unassigned>
v Advanced

) Store Config in Flash [4]

002-36605 **, 2022-12-07
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| 2) FI” in pln name L*Routing System Peripherz

xt...

- \
1) Enable the signal and Smart 1/0 13 |r \

v Port13

3 | Portl3_5

Drive mode: Strong Drive, input buffer off
name [ Initial Drive state: Low

¥ 29 Digital Output: Smart I/O io_out[5]

P13

| Portl3_6
Drive mode: Digital input, input buffer on

tame | Injtial Drive state: Low

" Digital Input: Smart I/O io_in[6]

v G ~ Geperal
?) Drive Mode Strong Drive. Input buffer off Drive Mode Digital High-Z. Input buffer on
2 Initial Drive State  Low (0) Initial Drive State  Low (0) v
v Input ~ Inpur
Threshold CMOS. Threshold CMOS v
Interrupt Trigger Type None Interrupt Trigger Type None v
v Output ~ Output
Slew Rate Fast Slew Rate Fast v
Drive Strength 1/2 Drive Strength 1/2
~ Internal Cannection ~ Internal Connection
Analog <unassigned > Analog <unassigned>
Digital Input <unassigned > | 7 Digital Input & @ Smart 1O 13 io_in[6] (smart_io) [USED) I
%) Digital Qutput & | @ Smart I/0 13 io_outi5] (smart_ic) [USED] ¢ Digital Output <unassigned> v
L—lr—rrg—‘qmi T3 orasigned> Digital InDut <unassigned> v
v Advanced v Advanced

?) Store Config in Flash 7]

) Store Config in Flash [2]

Copyright © Infineon Technologies AG 2022. All rights reserved

Name(s) Personality

GPIO_RST_ENABLE  |Pinf2.0
RST_OUT_N Pinf.0
PIN_RST_ENABLE pinp.0
RST_IN_N Pin3.0

ISmart 1/0 )3 [smart io Smgrt 1/0-3.0

e | Portl3_7
« 1| Drive mode: Digital input, input buffer on
name | Initial Drive state: Low
¥ 29 Digital Input: Smart I/O io_in[7]
v Gepera)
Drive Mode Digital High-Z. Input buffer on
Initial Drive State Low (0)
~ Input
7) Threshold CMOS
) Interrupt Trigger Type None
¥ Output
Slew Rate Fast
Drive Strength 1/2

~ Internal Connection

Analog <unassigned>
Digital Input & @ Smart 1/0 13 io_in[7] (smart_io) [USED]
Digital Output <unassigned >

~ Advanced

Stare Config in Flash [#]




Smart I/O configuration (contd.)

» Launch the Smart 1/O configurator

1)
2)
3)

002-36605 **

Select Smart 1/0 13

Click Launch Smart 1/0O Configurator
Click Yes and then open the Smart I/0O Configurator window

=1

| 1) Select Smart /0 13 |

Al/

2022-12-07

i=-

| 2) Click Launch Smart I/O Configurator |

3) Click Yes button

Open the Smart I/O configurator

11/0 13 (smart,Jo)’ must ot have connections when hidden,

Copyright © Infineon Technologies AG 2022. All rights reserved
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Smart I/O configuration (contd.)

» Configure pin assignment and clock
- Pin assignment is as follows:
— /O 7 is used for “RST_IN_N”, set to Input (Async)
— 1/0 6 is used for “PIN_RST_ENABLE”, set to Input (Async)
— 1/0O 5 is used for “RST_OUT_N”", set to Output

— Chip 4 is used for “GPIO_RST_ENABLE”, “ea |Se|ect Peripheral clock divider (Active) | |Se|ect 16 bit Divider 2 clk |
set to none - v ] e ] (Yo

— 1/0 [3:0] is set to bypass. 4 Set I/O Port
These pins do not use the Smart 1/O fabric 1
‘ _Set Chip Port
— Clock setting F

— Set Clock to “Peripheral clock divider (Active)’
— Set Clock divider to “16 bit Divider 2 clk”

““““
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Smart I/O configuration (contd.)

» Configure connection of LUTs and DU
— LUTs and DU connect to:

LUT4 Chip 4 Chip 4 1106
LUT5 DU out LUTS5 out LUT4 out wre wrs wre wnr
¥ i | Click the switch |<L 4 ;1 — g b
LUT6 LUT7 out LUT7 out LUT7 out —ilz I I - b @162 4 b 9 e 4
LUT7 LUT4 out LUTS5 out 1107 7.‘ T T - T T T
DU LUT6 out LUT7 out ‘o M— ' T ‘ — ¢ — B¢
- You can set LUTx and DU using —— § -
the pull-down lists in LUT and DU box.
. . . ol V02 Bypess
— If the routing matrix is shown, you can
also click on the switches in the fabric |~ |
to make input connections. ovs [ B oo
, ~ [SettheLUTxandDU | 11
— All three inputs to the LUT must be amm
designated. N s e

If the input signal has only one source
(for example, LUT6), the same signal
inputs to three inputs of LUT. o
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Smart I/O configuration (contd.)

» Configure DU
— Select the Data Unit tab to configure DU

Opcode Increment and wrap
DATAO Constant 0
DATA1 Data Register

Register value 127 (Decimal)

Size 8-bit size/width operand

— When the DU in the “Routing” tab is
configured to accept an input other than
a Constant 0, the corresponding “Data Unit”
tab will appear.

Infineon

;

e i Select “Data Unit” tab
Eile View Help
RaulingLUT4 WTs W6 LUT7

Opcode: Increment and wrap ~
DATAQ: Constant 0 =
DATAT: DATA Register v
Register Value: 127 Decimal v
Size: 8-bits size/width operand v
Details: Clock = 16 bit Divider 2 clk (CLK_SmartlO) [USED]

TRO = LUT6

TR1 = LUT7 Increment Wrap

du_size = Size - 1 TRO — rst out— TR_out

mask = (1 << (du_size + 1)) - 1
data_eql_1 = (data & mask) == (DATA1 & mask)

Combinatorial: TR1 en
tr_out = data_eqgl_datal

Registered/Clocked: Clock — > clk
data <= data

if (TRO)

i
data <= DATAQ & mask

}
else if (TR1)
i
data <= data_eql_datal ? DATAQ & mask : (data +
1) & mask
}

Ready
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Smart I/O configuration (contd.)

» Configure LUT

— Select the Data Unit tab to configure LUTx

LUT4 Mode
Output
LUT5 Mode
Output
LUT6 Mode
Output
LUT7 Mode
Output

TR2 gated, combination output
0x80

Sequential (gated) output
0x60

Combination output

Ox7F

TR2 gated, combination output

0x28

- When an LUT in the Routing tab is configured
to accept an input, the corresponding LUT
configuration tab will appear.
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File View Help

R

| Select “LUTX” tab

o

Routing Data Unit I LUT4  WT5 LWT6 LUT7 I

[Made‘ TR2 gated, combinatorial output

| ~

TRO ——»

TR1 ———»

TR2 r
i

clk

Ready

Lookup
Table

- Out

Mapping:

TR2: (/0 6)

TR1: (Chip4)

Output:

(infineon

TRO: (Chip4)

Hex
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Smart I/O configuration (contd.)

(infineon

» Close Smart I/O configurator
- Click the Save button after completing all settings and close the Smart I/O configurator

’M‘— 1) Click “Save” button | 2) Close Smart I/0 configurator |/v
Port Port 13 (Sman VO 13) ~ Clock  Penpheral clock divider (Active) v Clock dender: 16 bit Divider 2 0k {USED] 18 Show Routing Matrix X Cear 0 &
Pkl e e e T —irﬁ‘—«}— “0 ?
v E— He— e
1 REE==EE H
- S b ¢ — o —
| ) | 1
- e ‘ S e vou e
E =
= e
= RIS
= B e e e
| 1] Jbfesy
- ISHSSAs
—1 — ——-% = <
T * I

— If an Errors/Tasks message appears, it should be resolved according to the instructions

Natice List - Smart /O Configurator 40 &
AL & oﬂ Ermors I}, 2 Warnings Dzrnh oﬂ\nfm

| I Fix Description Location
© 2 Errors/Tasks
CI iCk / | a Invalid DU connection. DU TRO is sourced from LUT [6] but the LUT is not enabled to drive it. CYT4BFBCHE: Smart 1/0 13 (smart_ia) «
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Smart I/O configuration (contd.)

» Clock configuration

- Peripheral clock configuration in the Device Configurator for Smart 1/0 resources
— Divides the source clock (50 MHz) by 50

CYT4BFBCHE 16 i
Peripherals  Pins  Analog-Routing  System | Peripheral-Clocks | oi{fammmmmmtmm— Se|ec’[ Periphera|_c|ock tab
T 5 | o Code Preview g x
Resource Name(s) Personality A v Overview Enter search text..
~ Peri Clock Group 0 Configuration Help _opcode = CY_SMARTIO_LUTOEC_GATED_TR2, ~
~ @bit v General -lutMap = 128,
[ & bit Divider 0 cuzceClo PERI (50 MHz £ 2.4%) 1;
[ & it Divider 1 Divider set to 50 const ey _stc_smartio lutcfg t smart ic_lutCEgs =
[ 8 bit Divider 2 Frequency 51 MHz £ 24% 1{ .
T [CyBs ol i Start on Reset .tT SMARTIO_LUTTR_DU_OUT,
i [ 8 bit Divider 3 |CYBSP_TRACE_CLK DIV 1 Terl SMARTTO_LUTTR_LUTS_oUT,
~ 16bit Peripherals & | @ Smart /0 13 clock (smart_io) [USED] ctex2 SMARTIO_LUTTR_LUT4_OUT,
(16 bit Divider 0 .opcode = CY_SMARTIO_LUTOEC_GATED_OUT,
[] 16 bit Divider 1 .lutMap = 96,
16 bit Divider 2__ CLK_SmartiQ } 1;

~ i . . . c-;nst cy stc smartio lutcfg t smart io lutCfgé =
N e \|ASS|gn the peripheral clock to Smart I/O| (T T e
v Peri Clock Group 1 .tT

.trl
~ 8bit ¥ 16 bit Divider 2 (CLK_Smarti0) - Parameters  Code Preview r2

_opcode
. lutMap

*Y_SMARTIO_LUTTR_LUT7_OUT,

SMAERTIO_LUTTR_LUT7_OUT,

_SMARTIO_LUTTR_LUT7_OUT,
CY_SMARTIO_LUTOPC_COMB,
127,

1i
const cy_stc_smartio_lutcfg t smart_io_lutCfg7 =
{
.tr0 "Y_SMARTIO_LUTTR_LUT4_OUT,
- - - .trl SMARTIO_LUTTR_LUTS_OUT,
» Confirm configuration result exe = o oo
.opcode = CY_SMARTIO_LUTOPC_GATED_TR2,
.lutMap = 40,

~ You can check the configuration result in the “Code Preview” tab of the s e ste martic sucss « mmars so scss -
Device Configurator sz buee Lo oo,

SMARTIO_DUTR_LUT7_OUT,
MARTIO_DUTR_ZERO,
_SMARTIC_DUDATA_ZERO,
_SMARTIC_DUDATA DATAREG,
.opcode = CY_SMARTIO_DUOPC_INCR_WRAFE,
.size = CY_SMARTIO_DUSIZE 8,

.dataReg = 16,

-

: | ;
Smart /0 13 (smart_io) - Parameters Code Preview ( | COde preVIeW tab
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Smart I/O configuration (contd.)

» Close Device configurator
— Click the Save button after completing all settings, then close the Device configurator

file Edit View Help

- | 2) Close Device configurator

1) Click “Save” button |

CYT4BFBCHE STart 170 13 Gmanio) - Parameters 8 x
Peripherals  Pins  Analog-Routing  System  Peripheral-Clocks  DMA o em
e TG St TE® &0 RKE [Name Value
Resource Name(s) Personality ~ 1817 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 v Overview
O ez ICYBSP_A12 A DG p  Open SmartiO D
I prais) CYBsP_A13 s |V Extemal Tools |
O raie) (CYBSP_A14 c %) Smart |/O Configurator Launch Smart 1/O Configurator - ‘
(CYBSP_A1S 5 |~ General
).port ?) Clock Divider @ @ 16 bit Divider 2 clk (CLK_SmartiO) [USED) v‘
- 3 & ?) Hold Override m] |
(CYBSP_DEBUG_UART_RXCYBSP_DO 3 « VO Terminal |
YBSP. JART_TX.CYBSP_D1
(CYBSP.DEBUG.UART_TX.CYBSP. D! G ) YO terminal S output & @ P13(5] digital_out (RST_OUT_N) [USED] z
(CYBSP_DEBUG_UART_RTS,CYBSP_D2 |
(CYBSP_DEBUG._UART TS CY85P.D3 L 7 O terminal 6input & | @ P1316] digital_in (PIN_RST_ENABLE) [USED} v
(GPIO_RST_ENABLE Pin-20 ! 7 /O terminai 7input '@ | @ P13(7) digital.in (RST_IN_N) [USED} v
RST_OUT N Pin-3.0 K v Advanced
PIN_RST_ENABLE Pina0 0 7) Store Config in Flash  [/]
RSTINN |pin-20 "
1P
smart o |smart 110-30 3
Ceaor  [orBspA 4
(mEYTY] CYBSPA1 R
[ prai2) (CYBSP_A2 ;
[ p1ap3) CYBSPA3 i
[ Praja) (CYBSP_A4
Cleapsl [CvBsPAS ¥
[ pr4je) \CYBSP_A6 (CYT4BFBCHE (272-8GA)
S Y .
O pum [CYBSPAT = L= Smart 1/0 13 (smart_io) - Parameters  Code Preview
Notice List s x
Qoo | owamings [CJoTass | @110
Fix Description Location

‘0 The WCO is enabled. Chip startup will be slower because clock configuration cannot continue until the WCO is ready. See the device datasheet for WCO startup timing. If WCO is not required during startup, consider starting it in main{) for faster chip startup, CYT4BFBCHE: WCO|
|

Ready
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Smart I/O configuration (contd.)

» Configuration file
— The Smart I/0O Configurator generates code into a "GeneratedSource" directory in your Eclipse IDE application, or in the
same location you saved the *.modus file for non-IDE applications.

- In this example, the following code is generated:

- o X Heyclg_pinse B3

= | GeneratedSource

Home  share  View
A oMoveto® X Delete -
-

=H select a
lect none

election

- 0 con. > Gener.,
t
A Ow SMRRTIO_LUTTR_LUT4_OUT,
CATIC_SMIFFLM
& oycfoc
& cycfgh

cyefg timestamp

& cycfg_clocks.c
& cyetg_clocksh

& cycfg_noticesh

& cycfg_peripherals.c
& cyclg_peripheralsh

A oycfg_pinsc
& cycfg_gspi_memsiot.c

Vo<

18items  1item selected 11.7 KB

| cycfg_pins.h

002-36605 **, 2022-12-07

.hldovr = false,

Copyright © Infineon Technologies AG 2022.

c_smartio_lutcfg_t smart_io_lutCfgé.=

smartio_lutcfg_t smart_io_lutCfgl =
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Implementation &'/

» This section describes how to implement the configured Smart I/O. This example will implement
Smart I/O configuration in the Smart_IO_training project.

an masn_c M cyhalh

“% | 1) Duble click the main.c file

build

= depe
s /

wyright 2021-2022, Cypress Sen Corporat on company) or
Maksfile is software, includin , documentation and relate

[ READMEmd .

|l Quick Panel i Variables “ Expressions “e Breakpoints : r ble license t py, modify, and compile 3
1

Eclipse IDE for conpilation, cpresentation of
ModusToolbox™ ab is prohibited without t

© Console (£ Problems = Progress [ Memory 4 Terminal 1 O | 15 B b m#=0o

&£ © Smart_I0_training ModusShell 1
¢ s

- Sma ing (APP_KIT T2G-B-H_EVK)

LY

o Clea

* Launch
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Implementation (contd.)

» Add include file

[*| README.md [ *main.c 22

MESCIVES LT Irigie LU ake Crdiiges Lo LS JUTLWAI'S WLILNuuL JiuLiic. Lypross
does not assume any liability arising out of the application or use of the
Software or any product or circuit described in the Software. Cypress does
not authorize its products for use in any products where a malfunction or
failure of the Cypress product may reasonably be expected to result in
significant property damage, injury or death ("High Risk Product™). By
including Cypress's product in a High Risk Product, the manufacturer

of such system or application assumes all risk of such use and in doing

so agrees to indemnify Cypress against all liability.

R K I O

ef

* Header Files
*******************************************************************************/

#include "cyhal.h"
#include "cybsp.h"

#include "cy_pdl.h"
#include "cycfg.h”

/ | Add include file in the main.c |

,f*******************************************************************************

* Macros
3 o s ok sk ok ok sk ok ok sk o ok o sk sk ok ok s ok ok ok s ok o ok ok ok k|
#define RST_DISABLE (6u)
#define RST_ENABLE (1u)

Add macros for GPIO setting |‘*****/
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Implementation (contd.)

» Add Smart I/O initialization and enable function

[# READMEmd  [& *mainc 2

So- Tt 00 e

cyﬁal_wdt_free(&wa‘t_chj );
#endif

/* Initialize the device and board peripherals */
result = cybsp_init();

/* Board init failed. Stop program execution */
if (result != CY RSLT SUCCESS)

CY_ASSERT(@);
¥

/* Enable global interrupts */
__enable_irq();

e /* Initialize the SmartI0Q block. The S
e i exterpnal LE[N */

/* Enable the Smart 1/0 */
I Cy_SmartI0 _Enable(SMARTIO_PRT13);

rt I/0 connect the button input pin to

Cy_SmartI0_Init(SMARTIO_PRT13, &smart_io_config); I e

[ cycfg_pins.c E3

infineon

44 {

4 .tr0 = CY_SMARTIO_LUTTR_LUT7_OUT,
4 .trl = CY_SMARTIO_LUTTR_LUT7_OUT,
4 .tr2 = CY_SMARTIO_LUTTR_LUT7_OUT,
4

4

.opcode = CY_SMARTIO_LUTOPC_COMB,
.lutMap = i
E|
const-cy_stc_smartio_lutcfg_t smart_io_lutCfg7 =
i
.tr0 = CY_SMARTIO_LUTTR_LUT4_OUT,
4 .trl = CY_SMARTIO_LUTTR_LUTS_OUT,
.tr2 = CY_SMARTIO_LUTTR_IO7,
.opcode = CY_SMARTIO_LUTOPC_GATED_TR2,
.lutMap = 40,

}:

onst cy_stc_smartio_ducfg_t smart_io_ducfg =

.tr0 = CY_SMARTIO_DUTR_LUT6_OUT,
.trl-= CY_SMARTIO_DUTR_LUT7_OUT,

There is structure to configure
Smart I/O in the cycfg_pins.c file e R e e e

\ .datal = CY_SMARTIO_DUDATA DATAREG,
—

.opcode SMARTIO_DUOPC_INCR_WRAP,
.size = MARTIO_DUSIZE_ 8,

}
const - cy_stc_smartio_config_t
1{

Add Smart I/O initialization function | 1

.clkSrc = CY_SMARTIO_CLK_DIVACT,

| — | Add Smart I/O enable function

.ioSyncEn = Oul0ulOulOuldulouloulou,
.chipSyncEn = 0ul0ul0ul0uloulouloulou,
.1utCfg0 = NULL

.lutCfgl = NULL,

.1utCfg2 = NULL
.1utCfg3 = NULL,
.lutCfgd = &smart_io_lutCfgd,

L[* _Epabl "f'DTf'LR(TiFMAFU Er [
| cy_GPTO_Write(GPIO_RST_ENABLE_PORT, GPIO_RST_ENABLE_PIN, RST_ENABLE); |
for (55) “‘\\~

{

H

.1utCfgS = &smart_io_lutCfgs,
.1utCfgé = &smart_io_lutCfge,
3 .lutCfg7 = &smart_io_lutCfg7,
4 .ducfg = &smart_io_ducfg,
.hldovr = false,

Add GPIO write function to enable :
“GPIO_RST_ENABLE” signal

1

.bypassMask = CY_SMARTIO_CHANNELO|CY_SMARTIO_CHANNEL1|CY_SMARTIO_CHANNEL2|CY_SMARTIO_CHANNEL3|

UART_CTS

\r_-lcvtfgjmshﬂ

N
= GPT0_RST ENEBLE NOM 20

002-36605 **, 2022-12-07
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Implementation (contd.)

Smart I/O initialization

» Call the Cy_SmartlO_Init() function to configure Smart 1/0O
— Initialize the Smart I/O 13 include LUT4-7 and DU setting

Smart I/O enable
» Call the Cy SmartlO Enable() function to enable Smart I/O

GPIO port write
» Call the Cy GPIO Write() function to set GPIO

— Itis used to enable the “GPIO_RST_ENABLE” signal

- “GPIO_RST_ENABLE” is configured as “GPIO_RST_ENABLE_PORT (= Port 13)” and “GPIO_RST_ENABLE_PIN (=4
pin)” in cycfg_pins.h file

002-36605 **, 2022-12-07 Copyright © Infineon Technologies AG 2022. All rights reserved
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(infineon
Compiling and programming

Connect to power and USB cable

Use Eclipse IDE for ModusToolbox™ software
for compiling and programming

3. Compile
a) Select the target application project in the Project Explorer

b) Inthe Quick Panel, scroll down, and click
“Build Application” in Smart_IO_training
(APP KIT_T2G-B-H_EVK) ~ Smart_IO_training (APP_KIT_T2G-B-H_EVK)

I & Build Application |
< Clean Application

4. Programming

. . . . . I Quick Panel ©-=Variables ¥ Expressions e Breakpoints
a) Select the target application project in the Project Explorer
+ Launches
b) In the Quick Panel, scroll down, and click “Smart_IO _training 4 Smart 10, training Debug (Link)
Program (KitProg3 MiniProg4)” in Launches *: Smart 10_training Debug (KitProg3_MiniProg4)

[*] Smart_|O_training Program (JLink)
g Smart_|O_training Program (KitProg3_MiniProg4) I

Generate Launches for Smart_|O_training
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Run and test

To run this use case, use jumper wires, as shown below, on the board

1.

GPIO pin_| Connection __

USER_BTN2

Port 17.3

Port13.6

PIN_RST_ENABLE

USER_BTN1

Port 21.4

Port13.7

RST_IN_N

RST_OUT_N

Monitor

Port13.5

Copyright © Infineon Technologies AG 2022. All rights reserved.
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(;\

Run and test (contd.)

2. After programming, the application starts automatically
3. Press USER BTN1 (RST_IN_N), you can observe the following waveform

PIN_RST_ENABLE
(USER_BTN2)

RST_IN_N
(USER_BTN1)

RST_OUT_N
(Monitor)

4. When press USER BTN1 (RST_IN_N) while pressing
USER BTN2 (PIN_RST_ENABLE), the output does not
change. a

PIN_RST_ENABLE
(USER_BTN2)

RST_IN_N
(USER_BTN1)

RST_OUT_N
(Monitor)
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IMPORTANT NOTICE

The information given in this document
shall in no event be regarded as a
guarantee of conditions or
characteristics
(“Beschaffenheitsgarantie”) .

With respect to any examples, hints or
any typical values stated herein and/or
any information regarding the
application of the product, Infineon
Technologies hereby disclaims any and
all warranties and liabilities of any kind,
including without limitation warranties of
non-infringement of intellectual property
rights of any third party.

In addition, any information given in this
document is subject to customer’s
compliance with its obligations stated in
this document and any applicable legal
requirements, norms and standards
concerning customer’s products and any
use of the product of Infineon
Technologies in customer’s applications.

The data contained in this document is
exclusively intended for technically
trained staff. It is the responsibility of
customer’s technical departments to
evaluate the suitability of the product for
the intended application and the
completeness of the product information
given in this document with respect to
such application.

For further information on the product,
technology, delivery terms  and
conditions and prices please contact
your nearest Infineon Technologies
office (www.infineon.com).
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WARNINGS

Due to technical requirements products
may contain dangerous substances. For
information on the types in question
please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved
by Infineon Technologies in a written
document signed by  authorized
representatives of Infineon
Technologies, Infineon Technologies’
products may not be used in any
applications where a failure of the
product or any consequences of the use
thereof can reasonably be expected to
result in personal injury.
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