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Webinar Logistics

Turn on your system sound to hear the streaming presentation.

f you have technical problems, click “Help” or submit a question asking for
assistance.

Participate in ‘Group Chat’ by maximizing the chat widget in your dock.

Submit questions for the lecturer using the Q&A widget. They will follow-up
after the lecture portion concludes.
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Fred Eady

Visit ‘Lecturer Profile’ in your console for more details.
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FEile Edit View Search Navigate Project Build Debug Target Tools Window Help ©» emStudio ? X
= el | x @I «inetis k20.n  MK20DT.h  Kinetis K20_Startup.s  system_MK20D7.h  system_MK20D7.c Mkzom_w
- [ l:_' C_' r{)_: . __crossworks.h  thumb_crt0.s  Kinetis_K20_Target,js SEGGER_RTT_SES.c stdlib.h
" E = o= \ - .
. T v Groups @ & — 1 vz % ]
->PCOR = @x@@00B020; //clear PTCS - led OFF void init(void) CPU - Current Context @ 12co RFVBAT
1dr r3, =0x400FFese
movs r2, #32 » SIM->SCGCS = SIM_SCGCS_PORTA_MASK i 251 RTC
str r2, [r3, #8] | SIM_SCGCS_PORTB_MASK ADCO 1250 scB
| SIM_SCGCS_PORTC_MASK ADCT =
PORTD-3>PCR[1] = PORT_PCR_MUX(1) | PORT_PCR_DSE_MASK; //PTD1 = digital - hi | SIM_SCGC5_PORTD_MASK Ly SIM [ ¢
8 ldr r3, =ex4004C000 | SIM_SCGCS_PORTE_MASK; enable all GPIO clocks AIPSO LPTMRO sMmC
mov.w r2, #@x140 ’ SIM->SCGC4 = SIM_SCGC4_UARTO_MASK; //enable UART@ clock Aibsi
str r2, [r3, #4] MCG SPIO
> UART@->C2 &= ~(UART_C2_RE_MASK | UART_C2 TE_MASK); //disable RX and TX AXBS wicki Sl
nop » SIM->SCGC6 = SIM SCGCE_FTMO_MASK; enable timer clock CANO NVIC SysTick q
bx 1r » FTM@->MODE = FTM_MODE_WPDIS_MASK; disable register write protect CMPO
.word @x40047000 osc SystemControl
.word Ox4006A000 » PORTB->PCR[16] = PORT_PCR_MUX(3); as UART@ RX CMP] PDBO Tsi0
.word @x40038000 ’ PORTB->PCR[17] = PORT_PCR_MUX(3); as UARTO TX cMP2
.word @x4004A000 PIT UARTO q
.word @x4004B000 v UART@->C4 = UART_C4_BRFA(@x18); = 9600 ar RiC UART1
.word Ox400FF030 » UART@->BDH = UART_BDH_SBR(2x@1); CRC
.word @x4004C000 » UART@->BDL = UART_BDL_SBR(8xD4); PORTA UART2
movs r@, ré » UART@->C2 = (UART_C2_RE_MASK | UART_C2_TE_MASK); //enable RX and TX DACO PORTB ¢ UART3
MOVS{1,,:08, DMA UART4
» PORTC->PCR[5] = PORT_PCR_MUX(1) | PORT_PCR_DSE_MASK; = digit PORTC
PASSRESRAEARRR R AR Sl PANOA * » PTC->PDDR = @x80000020; = output DMAMUX PORTD USBO
> PTC->PCOR = @x00000020; r PTCS - led OFF
i * v PORTD->PCR[1] = PORT_PCR_MUX(1) | PORT_PCR_DSE_MASK; = digital - hig| WM PORIE YsEDco
v FB PTA VREF
push {r4-r7, 1r} FMC PTB WDOG
sub sp, sp, #28 / i A s . o Caaccy Vs ETFL PTC
int main(void) o PTD
» { FTFL_FlashConfig
uint8_t i,3; PTE
bl @xBRABRAER <init> » init(); . I oWt
do{ FTM1
do{ o if(startPulse()) FTM2 RFSYS
if(startPulse()) {
% F 24 bl @x@00@B9AS <startPulse> , if(getaobits()) B UARTG_C3
: mov r3, re UART@_D
2 cmp r3, #0 > bitIn UART@_MAL
= beq exeooeeBIe » for (i counter B UART@_MA2
29 UART®_C4
3 for(j=0; j<8; j++) j current UART® C5
. . e L o o o UART@_ED
zive:geeegﬁ‘ss <get4obits> > if( dhtBits[ 8*i + j ] ) //5 bytes(8*i) ts( gUARTO_MODEH v
i < | UART@_IR L 2
cmp r3, #@ ] £ E
beq 0x00000890 @ X LARTO PEIFO o ox
UART@_CFIFO L=
UART@_SFIFO
Show: Target v Ye Yy [Tasks v & p o= g UARTeZiNFIFO o7
ldr r3, =0x20000008 <bitIn> Loading target script file Kinetis_k2 Function UART@_TCFIFO
movs r2, #@ Working ©> int main UART@_RWFIFO
strb r2, [r3] "‘ Preparing target for download LARTOSRCEIFG
Y Completed UART®@_C7816
; 1 5 dk VTE: cotiker:
DR T s 3) pomosons e o B0EROZ oy . s
F 3, [sp, #23] v Jownia ! e UART@_WP7816T1
< > UART@_WP7816T@ 4
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> SEGGER Embedded Studio for ARM V4.52b - New Project I} X
Select new project template Search Projects |
1) Don't see your device or board? Use the Package Manager to install packages e —
s303a 7 ;
Description Manufacturer Board A : '>‘ : 0
/ i
A C/C++ executable for a ARM/Cortex-A/R processor executing from FLASH memory. Generic Generic ARM/Cortex-A/R
A C/C+~+ executable for a ARM/Cortex-A/R processor executing from RAM memory. Generic Generic ARM/Cortex-A/R
A C/C+~= executable for a Cortex-M processor executing from FLASH memory. Generic Generic Cortex-M
A C/C++ executable for a Cortex-M processor executing from RAM memory. Generic Generic Cortex-M
An externally built executable for a ARM/Cortex-A/R processor. Generic Generic ARM/Cortex-A/R
An externally built executable for a Cortex-M processor. Generic Generic Cortex-M -
A C/C++ executable for a ARM/Cortex-A/R processor executing from FLASH memory (internal 1 Generic Generic ARM/Cortex-A/R oo )
A C/C++ executable for a ARM/Cortex-A/R processor executing from RAM memory (internal to Generic Generic ARM/Cortex-A/R -
A C/C++ executable for a Cortex-M processor executing from FLASH memory (internal tools ar Generic Generic Cortex-M
A C/C++ executable for a Cortex-M processor executing from RAM memory (internal tools anc Generic Generic Cortex-M ¥a)
An empty solution. Generic (Standard Projects)
An ARM library project. Generic {Standard Projects)
An ARM object file project. Generic (Standard Projects) ! a
A project for copying files to a target directory. Generic (Standard Projects) ‘
A project for running a custom build when files have changed. Generic (Standard Projects)
v 2
MName: Enter Project Name 0
Location: | C:/Users/fred/OneDrive/Documents/SEGGER Embedded Studio for ARM Projects Browse @
Back Cancel Q 6
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&> SEGGER Embedded Studio for ARM V4.52b - New Project h X

Select new project template Search Projects

i) Don't see your device or board? Use the Package Manager to install packages

Description Manufacturer Board A )
’ SEMICONDUCTOR
A C/C++ executable for Nordic Semiconductor nRF, Nordic Semiconductor Generic nRF
An assembly code only executable for Nordic Semiconductor nRF, Nordic Semiconductor Generic nRF
An externally built executable for Nordic Semiconductor nRF. Nordic Semiconductor Generic nRF
A library for Nordic Semiconductor nRF. Nordic Semiconductor Generic nRF

E ot
-
-_ -
, I
-
o
-
E
- =S
life.augmented ———
E
E 3
A C/C++ executable for STMicroelectronics STM32L4xx. STMicroelectronics Generic STM32L4xx ""
An assembly code only executable for STMicroelectronics STM32L4xx. STMicroelectronics Generic STM32L4xx ==
An externally built executable for STMicroelectronics STM32L4xx, STMicroelectronics Generic STM32L4xx

0000000000006

A library for STMicroelectronics STM32L4xx. STMicroelectronics Generic STM32L4xx bl
Name: Enter Project Name
Location: |C:/Users/fred/OneDrive/Documents/SEGGER Embedded Studio for ARM Projects Browse @
Back Cancel a 7
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&> SEGGER Embedded Studio for ARM V4.52b - Package Manager

Select Packages

Kinetis_KOO CPU Support Package
Kinetis_K10 CPU Support Package
Kinetis_K20 CPU Support Package
Kinetis_K30 CPU Support Package

Kinetis_K32W CPU Support Package

Kinetis_K40 CPU Support Package
Kinetis_K50 CPU Support Package
Kinetis_K60 CPU Support Package
Kinetis_K70 CPU Support Package
Kinetis_K80 CPU Support Package
Kinetis_KE CPU Support Package

Kinetis_KEA CPU Support Package
Kinetis_KL CPU Support Package

Kinetis_KM CPU Support Package

Package Information
Description

Latest Version

Author

Required Additional Packages

Version

Type

CPU Support
CPU Support
CPU Support

[

CPU

CPU
CPU
CPU
CPU
CPU
CPU
CPU
CPU
CPU
CPU

i

This package contains project templates and system files for the NXP Kinetis_K20.

1.02
SEGGER Microcontroller
CMSIS-CORE Support Package

Support
Support
Support
Support
Support
Support
Support
Support
Support
Support
Support

et

' Status

Not Installed
Not Installed
Not Installed
Not Installed
Not Installed
Not Installed
Not Installed
Not Installed
Not Installed
Not Installed
Not Installed
Not Installed
Not Installed
Not Installed

Rl ok femedm il m

Back

?
O

Action
No Action
No Action
No Action
No Action
No Action
No Action
No Action
No Action
No Action
No Action
No Action
No Action
No Action
No Action

Cancel

i

"
) ©
)/ ©
g
©
@
e
e
©
@
&
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&> SEGGER Embedded Studio for ARM V4.52b - Package Manager ? X

Finished

The installation has finished:

Download and install:

e (CMSIS-CORE Support Package 4.05 : OK
* NXP Kinetis_K20 CPU Support Package 1.02 : OK

&

T

Back Finish
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> SEGGER Embedded Studio for ARM V4.52b - New Project

Select new project template

i) Don't see your device or board? Use the Package Manager to install packages

Description

A C/C++ executable for NXP Kinetis_K20.

An assembly code only executable for NXP Kinetis_K20.
An externally built executable for NXP Kinetis_K20.

A library for NXP Kinetis_K20.

> /4

life.augmented

A C/C++ executable for STMicroelectronics STM32L4xx.

An assembly code only executable for STMicroelectronics STM32L4xx.
An externally built executable for STMicroelectronics STM32L4xx.

A library for STMicroelectronics STM32L4xx.

Name: TeensyProject

Location: |C:\Users\Public\Teensy32_Segger

Manufacturer

NXP
NXP
NXP
NXP

STMicroelectronics
STMicroelectronics
STMicroelectronics
STMicroelectronics

Board

Generic Kinetis_K20
Generic Kineti 0
Generic Kinetis_
Generic Kinetis_K20

Generic STM32L4xx
Generic STM32L4xx
Generic STM32L4xx

Generic STM32L4xx

Next

Browse

Cancel

Sponsored By
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%> SEGGER Embedded Studio for ARM V4.52b - New Project X
@ Choose common project settings
Properties: N, ‘ = i,ﬁ_-.‘
§8e

Option Value | # ' O £ £ )
Build 4 2 by N [
¢ Section Placement Flash
® Target Processor MK27FN2MOscoc1 5 =] ¢ Sk ‘J
Linker MK20DN51200¢10 A o .
¢ Additional Output Format MK20DX128x00¢10
Printf/Scanf MK20DX256500¢10 i
¢ Printf Floating Point Supported | MK20FN1MOxoc12 k‘ 3
¢ Printf Integer Support MK20FX51 212
¢ Printf Width/Precision Supported MK21DN512x0x5
* Scanf Classes Supported MK21DX1280x5
¢ Scanf Floating Point Supported | pik21DX256005
¢ Scanf Integer Support MK21EN1MOxcoci 0
Runtime Memory Area MK21EX512300¢10 X
¢ Heap Size -
¢ Main Stack Size 256 bytes
¢ Process Stack Size 0 bytes

i
Target Processor
Select a set of target options
Back Next Cancel
11
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&> SEGGER Embedded Studio for ARM V4.52b - New Project X

@ Choose common project settings

Properties:
Option Value

Build
¢ Section Placement Flash
¢ Target Processor MK20DX256xx7
Linker
¢ Additional Output Format None
Printf/Scanf i
¢ Printf Floating Point Supported Float
¢ Printf Integer Support int
® Printf Width/Precision Supported Yes %
* Scanf Classes Supported No
¢ Scanf Floating Point Supported No
¢ Scanf Integer Support int
Runtime Memory Area
¢ Heap Size 256 bytes
¢ Main Stack Size 256 bytes
¢ Process Stack Size 0 bytes

i

@
©
/@
©

-

:
©
©
©

Printf Width/Precision Supported

Enables support for width and precision specification in the printf function group.

Back Next Cancel

o0

12
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&> SEGGER Embedded Studio for ARM V4.52b - New Project X

@ Select files to add to project

Files:
> (Z2 CMSIS Files
(LA RTT Files
> (2 Script Files
> ((2 source Files
> (Z) System Files

&

T

Import all files and package files

Back Next Cancel
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&> SEGGER Embedded Studio for ARM V4.52b - New Project X

@ Select configurations to add to project

Configurations:
Debug
Release

&

i

(1]

Back | Fiaish ] I Cancel ]
Y
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%> SEGGER Embedded Studio V4.52b ? X

\ No commercial-use license detected

| 1)
Embedded Studio could not find a commercial-use license on this computer or any attached J-Link.
If you would like to evaluate this software or use it for educational or other non-commercial purposes, you
are welcome to do so by clicking Continue.

If you do have a commercial-use license, but that license is temporarily unavailable, please continue to use
Embedded Studio as if it were present and click Continue.

Are you using Embedded Studio with a Nordic Semiconductor device? e (e |
You can use Embedded Studio free of charge for any project using Nordic Semiconductor (£ devices. 1 ﬁ“i“'

(% Activate Your Free License

Would you like to use Embedded Studio for commercial purposes?
Once you finish evaluation and decide to use Embedded Studio for your commercial purposes you have to
purchase a license.

% Read the License Agreement
< Buy a License

Continue Close
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&> TeensyProject - SEGGER Embedded Studio for ARM V4.52b (64-bit) - Non-Commercial License o X
File Edit View Search Navigate Project Build Debug Target Tools Window Help
| 2 i i S | »
‘ (= ] ‘ & & ‘ ;:\‘; konnedl-hnk crisT,€ |+ [T]TeensyProject =l o8, o= ‘ 02 o K|m.na LI
W n D
o= @ v Proji « ot debugging v & W
=
23 Debug @3 & o < l_,’ v . IE Attach Debugger Ctrl=T, H on
Project Items Code Data B\«‘ F TO; T IMPLIED WARRANTIES OF ~
PO SR — iSS FOR A PARTICULAR PURPOSE ARE
] Solution TeensyProject 1= Download TeensyProject Ctrl=T, L
i iect” 30 No usage information
4[] Project TeensyProject & Verify TeensyProject Ctrl=T, v °
CMSIS Files  2fies LARY, OR
(L RTT Files 4 fie: G, BUT NOT LIMITED TO, PROCUR T
(20 Script Files 5 LOSS OF USE, DATA, OR PROFITS;
&35 Fil L ER CAUSED AND ON ANY THEORY OF
4 Q3 Source Files = fTRACT, STRICT LIABILITY, OR TORT
L Download File 2 ARISING IN ANY WAY OUT OF THE
[ System Files 3fies S N IF ADVISED OF THE POSSIBILITY OF SUCH
Verify File »
jon start
de <stdio.h>
de <stdlib.h>
e main()
Function description
. Application entry point.
int main(void) {
int i;
for (i = @; i < 108; i++) {
printf("Hello 1d %d!\n", 1i);
¥
do {
i++;
} while (1);
¥
............................ End of file *Fesssssssrerrsssssssrsresss
v
< >
Show: | Transcript v Y Y (Tasks v v
Title Pin A
4 Today
[7] TeensyProject
4 Yesterday
] camaro = /I 6
7 ng4spin

Connects to the selected target interface Disconnected (J-Linkl @ Built OK  INS (No editor)
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e i Al oy o, S
Dllg'ltal Pins = § § § Q999 g
digitalRead aaacalPRrRRLL,R
digitalWrite =
pinMode ) vy W n O QW
:5. =< L O Q
©
>
; E e =
Analog Pins S £ 2895 Bl
w0 e b < O
analogRead =4 ERRx ;N
analogReference a = =
analogReadRes P N~V MmN - o B
v%;<<<<<<<<<< =
SO mMmN—ATO DO~ OIS M
PWM Pins > < MmN NN N A A A
analogWrite ......‘..“’.‘
analogWriteRes * =g @ @i MmN [ JA14/DAC
EElREE = e Program
Touch Sense 4 X JGND
Pins o Q"t-—‘. 3.3V
touchRead :
T ] . VBat
L
Serial Ports
Seriall go'—”\'m"‘“@'\“"‘g:ﬂ‘;‘ L =
Serial2 G 8=
Serial3 el — SEUESES » ©
> > >
= B EERE 58
2 g 5 5 2§
I CPQIT O = Al O = ==
Wire Library (e (eSS MR Y an T o)
SPI Port 53 523 ==
e GEEEE = &  CANBus "

SPI Library
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VUSB o { H }
_[_ LP38691
2.2uF 1 4
L G T
2.2uF MK20DX256VLH7 VIN
mol 3 T 0 AGND
. T = g 45 —o03.3V
<1 VREGIN prc2j43 ©23/A9
2<2uFI 3] vouTss PTCL (=5 022/ A8
= anek 1k ik kg R i L
Ferrite x3 I I I2‘2uF m VDD PTB2 :; ©19/AS
- =T =T = PTB3 % 018/ A4
i PTE1 38 017 /A3
Allo 2] ADCO_DMO PTBO |22 016/ A2
Al0o =2] ADCO_DPO PTCO[3 015/ Al
AREF o VDDA PTD1 014 AD
' ! L PTCS |52 ©13 (LED)
L 14 VREFH ‘
470 ﬁ” VREF_OUT PTC7 22 ©12
2.2uF 2% 470 A
. 0.1uFzR 0.1uF 5 PTC6 f; 011
usB Ferrite i T [ig] VREFL PTC4 22 210
Micro-AB VSSA PTC3 ©9
— = 33 i PTD3 [£2 o8
5 )| W USBO_DM PTD2 61 o7
3 33 5 PTD4 25 o6
i T AN USBO_DP PTD7 |55 o5
: s PTA13 22 04
15— i PTA18 PTA12 22 03
16 MHz PTDO IS ©2
1A 23 PTB17 35 =3
23 p1Al9 PTB16 00
= = XTAL32 5 GND
I°‘1“F " ADCO_DM3 12 ©Al13
= 2] extaLs2 - 033V
VBAT PTA4 (28 £33
&g o | Feteo 2 i+
N 0 o
23V o] PTCI11 |28 <30
VBAT o MKLO2Z32VFG4 PFTC10 S5 029
- pTCa |32 028
VDD  PTA7 2] p1A3 PTCSS 027
-3l PTA3  PTBO 221 PTAD PTEL |2 o026
L —2{pP1As  pTB1P PTA2 PTB1S [32 025
= PTAG  PTA4 Hom =i PTAS 024
7 PTB2  PTBS PTAL " 5 GND
1] 183 ” ADCO_DP3 oA12
121 PTB4  PTAD RESET_B
el VsS  PTALHZ .
40155 PTA2 . DACO oDAC/AL4
s vss
o 2 vss
{o VSS
Reset o—x— LED
470

Sponsored By
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VUSB & { H }
_L LP38691
2.2uF 1 4
L G T
P 2.2uF MK20DX256VLH7 VIN
o B it - o AGND
. T = —o03.3V
| <1 VREGIN PTC2} ©23 /A9
22UFI 3] VouTs3 PTCL == 022/ A8
i o1 F_]_ l _L 21 oD PTDE |2 021/A7
= : u -39 DD PTDS 020/ A6
ramter: Sa-mt T T Iz‘zuF (48] /oD Pre2 22 219/ AS
T T R O™ PTB3 % ©18 [/ A4
- PTE1 38 017/ A3
Allo 2] ADCO_DMO PTBO |32 016/ A2
Al0o 2] ADCO_DPO PTCO[3 015/ Al
AREF o | 1 1 VDDA PTD1 22 014/ A0
i - PTCS 213 (LED)
AN 17] VREFH -
2.2uF 3 470 [ VREF_out ggg 22 gif
. 0.1uF 3 0.1uF
use Farmte T T 2 vrerd PTC4 |42 210
Micro-AB [16] yssa PTC3 |28 59
: = 33 i PTD3 £2 08
! — WA USBO_DM PTD2[22 07
2 33 i PTD4 S 56
. 1 AN USBO_DP PTD7 [£4 o5
5 ~ PTA13 22 ot
L i PTA18 PTA12 22 03
16 MHz P%?g 20 gf
_I_ A 3 prals PTB16 |22 00
= = XTAL32 5GND
I°~1“F " ADCO_DM3 12 0A13
= 2] extaLs2 - 033V
VBAT PTA4 (28 £33
Prog o—— PTB18 1 032
GND o— PTEO 3 031
3.3V o PTCI1 530
VBAT o MKLO2Z32VF G4 PTC10 g 029
- pTCa |32 028
VDD  PTA7 2] p1A3 PTCSS 027
-3l PTA3  PTBO 221 PTAD PTEL |2 o026
- —2{pP1As  pTB1P PTA2 PTB1S [32 025
= PTAG6  PTA4 F=— PTAS 024
pTB2  PTBS P2 23 pral 5GND
14 p1R3 ” ADCO_DP3 12 oA12
Zp1es  PTAD RESET_B
el VsS  PTALHZ .
40155 PTA2 . DACO oDAC/AL4
VSS
{ Vst
Vi
7 Reset o—x— LED
470

[0 OO

14

D

™
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%> TeensyProject - SEGGER Embedded Studio for ARM V4.52¢ (64-bit) - Non-Commercial License —; X
FEile Edit View Search Navigate Project Build Debug Target Tools Window Help
Dashboard Ctrl=Q, D v | = = = =l | ar | =
| | pashbcar G B m % == ' 2O C | o2 9 R[N H 0 | ==
@ output Ctri=Alt=0
Project:  [ng v & » E&‘Q%q‘ﬁ)\f g 8 B "_;"L"*’g‘ D'B”'}ﬂﬁ‘éﬁ‘%ﬁ
erpprrsmmm [T Broject Explorer Chic AR o x || mainc  Kinetis k20.n (IELREAY Kinetis K20 Startup.s  system_MK20D7.h  system_MK20D7.c Source Navigator EE
s W) Memory Usage CHlcARLE v MK20D7_Vectors.s core_cm4.h  cmsis_gcch  stdioh  core_cmFunch  core_cmSimd.h  core_cminstr.h X (|~ = 2 =
LIDEDUI . 5] Bookmarks Ctri=Alt=K 8 Y| Sarch ook EOELE B v
__crossworks.h  thumb_crt0.s  Kinetis_K20_Targetjs SEGGER_RTT_SES.c  stdlib.h Ve lldiv t
Project items @ Clipboard Ring Ctrl=Alt=C ‘LCOUE Data o: LLW{J Type 2
: i <8, b4 &
&1 Solution T Code Outline Ctri=Alt=U a7 92 LPTMR Type
[] Projec oK tes /** UART - Register Layout Typedef */ @ M
<0 IO #y  References Ctri=Alt=R | SExsrer Layout-hypede ~ ¢ MCG_Type
4« 3a Fs e 4 bytes typedef struct { ¢ MCM_Type
% Source Navigator Ctri=Alt=N __I0 uint8_t BDH; /**< UART Baud Rate Regi High, offs 0% hiv Type
9% I0 uint8_t BDL; Low; offsi S
2 <Alts = & *
& Symbol Browser Ctrl+Alt=Y To uinta_t C1; 1. GEfsets e B g:'CC_TTYDe
B Stack Usage __I0 uint8_t C2; < UART Control Re, 2, offset: ox o ype
"I uints_t S1; < UART Status Register 1, offset: @x4 0% OB Type
_ 10 uints_t S2; < UART 2, off exs o8 PL.Type
Dlsassembhy Cit<E1Z __10 uint8_t C3; < UART Control Register 3, offset: @xi o8 PMC.Type
Autos ! » v __I0 uint8_t D; < UART Data Register, offse / ' PORT Type
- g N __I0 uint8_t MAl; < UART Match Address Re off @2 RCM_Type
a Sighaks Eatsil 10 uints_t MA2; UART off @2 RFSYS_Type
Locals Ctri=Alt=L __IO0 uint8_t C4; < UART HE ') O: RFVBAT _Type
G ) > e __I0 uint8_t C5; UART : oxi ¢ RTC_Type
Debug Terminal Ctri=Alt=D : 5 ==y "I uints_t ED; ¢ UART o: SCB_Type
. Call Stack Ctrl=Alt=S 2 4 __T0 uint8_t MODEM; < UART @# SCnSCB Type
: Al I0 uint8_t IR; < UART @ i
J-Link Control Panel —= o 5 SIM_Type
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//**********************************-k**-k*-k**-k*-k************************

//* FUNCTION PROTOTYPES

//********************************-k*-k*-k-k*-k**-k************************** 4 §

void delay_ms(uint32_t dlyTicks); : §§

void uart0_putc(char ¢); 3¢

int uartO_printf(const char *fmt, ...); £%

uint8_t checkPulseWidth(unsigned int waitTime, unsigned int delta, bool pulseState); ;;

char getDataBit(void); mg

uint8_t get40bits(void); &2
//********************************************************************* Ia'g' c1 p

//* DEFINITIONS AND MACROS R V«MI-I :
//********************************************************************* EZ) Ex] 0 ’ [:“’“‘E PWR

#define LOW false Gl N2 03 soase .

#define HIGH true = "w:{ ‘ som SDA2 33v §2
#define make16(varhigh,varlow) (((unsigned short)varhigh & OxFF)* 0x100) + ((unsigned short)varlow & 0x00FF @O % z DHTEZ cllck
//********************************************************************* 386 S A = : ?’)O@
//* VARIABLES ©00 : HNOOOE
//********************************************************************* ‘00 Tale , () A, ‘OO
uint32_t looper; 000 00 '.} )0(_)@
uint8_t scratchs§; 80000 2 2 DODDO0®
volatile uint32_t msTicks = 0; R e
uint8_t bitln; RIS (;q‘@’géogo
uint8_t dhtBits[40] = {0}; ‘ O0O00000®
uint8_t dhtBytes[5] = {0}; e® Al L L L
float tempGC; iz 0Z6181L1SICTV eTcr 0802090 102010
float tempF; by

float humidity;
22
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H*****************************************************

//* PRINTF STUFF
H*****************************************************
typedef struct __printf_tag
{

size_t charcount;

size_t maxchars;

char *string;

int (*output_fn)(int, struct __printf_tag *ctx);
}__printf_t;

void uartO_putc(char ¢)

{
while((UARTO->S1 & UART_S1_TDRE_MASK));
UARTO->D =g¢;

int uartO_printf(const char *fmt, ...)
{
intn;
va_list ap;
__printf_tiod;
va_start(ap, fmt);
iod.string = 0;
iod.maxchars = INT_MAX;
iod.output_fn = uartO_putg;
n = _ viprintf(&iod, fmt, ap);
va_end(ap);
return n,

SEGGER Embedded Studio for ARM printf-style output

SEGGER Embedded Studio for ARM provides a solution for just this case by using some internal functions
and data types in the SEGGER Embedded Studio for ARM library. These functions and types are define in
the header file <_ vfprintf.h=.

The first thing to introduce is the __printf_t type which captures the current state and parameters of
the format conversion:

typedef struct printf tag
size t chi
size t m
char
int |

printf

wat

This type is used by the library functions to direct what the formatting routines do with each character
they need to output. If scxring is non-zero, the character is appended is appended to the string pointed
to by string; if cutput fn is non-zero, the character is output through the function output_fn with
the context passed as the second parameter.

The member charcount counts the number of characters currently output, and maxchars defines the
maximum number of characters output by the formatting routine __ vfprintf.

We can use this type and function to rewrite uart0_printf:

int wart0 printf(const char *fmt, ...)

int n;

__E:;::f_: iod;

va_start(ap, fmt);

iod. = 07

10 = INT Max;
icd.output fn = ua putc;

n = viprintf(\&iocd, fmt, ap)’

va end(ap)
retarn n;
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H*********************************************************************

//* DELAY MICROSECONDS
H***********************************************************
void delay_us(uint32_t dlyus)

{ — P T . — = ) L — (o T, —
FTMO->SC = FTM_SC_CLKS(0) | FTM_SC_PS(0); //stop uS counter — M 45.6 ys— P 10.1 kHz | ¥ 99.04 s
FTMO->CNTIN = 0;

FTMO->SC = FTM_SC_CLKS(1) | FTM_SC_PS(0); //start uS counter
FTMO->CNT = 0;

while(FTMO->CNT < ((dlyus - 1) * 36));

}

N*********************************************************************

//* DELAY MILLISECONDS

N*********************************************************************

void delay_ms(uint32_t dlyTicks)

{

uint32_t curTicks;

curTicks = msTicks;

while ((msTicks - curTicks) < dlyTicks) ;
}

H***********************************************************

//* SYSTICK TIMER INTERRUPT HANDLER

N*********************************************************************

void SysTick_Handler(void)
{

msTicks++;

}

24
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//**-k*-k**-k***********-k**-k*************************1 R
Terminal Emulator
/1* MAIN

//************************************************1 o= g
=¥ :

int main(void)

{ Temp=78.088F, Temp=25.68C, Humidity=58.70%
UiNt8_t ij |Temp=78.88F, Temp=25.60C, Humidity=58.20%
init(); Temp=78.088F, Temp=25.68C, Hum::LdJ:.ty=58.29%
dof Temp=78.08F, Temp=25.60C, Humidity=58.20%

Temp=78.08F, Temp=25.60C, Humidity=58.20%

if(startPulse() Temp=78.@8F, Temp=25.68C, Humidity=58.20%

{, i Temp=78.08F, Temp=25.68C, Humidity=58.20%
if(get40bits()) Temp=78.08F, Temp=25.60C, Humidity=58.20%
{ Temp=78.088F, Temp=25.68C, Humidity=58.20%

bitin = 0; Temp=78.@8F, Temp=25.60C, Humidity=58.20%
for(i=0; i<5; i++) // i'is the BYTE counter Temp=78.08F, Temp=25.60C, Humidity=58.10%
{

for(j=0; j<8; j++) // | gives the current position of a bit in i'th BYTE

if( dhtBits[ 8*i +j 1) //5 bytes(8*i) of 8 bits(j) each = 40 bits

{
bitin |= (1<<(7-))); //shift in 8 bits to make a byte in dhtBytes array
} //shiftin 7,6,5...0 - 7+ is bit counter
} //note that we only shiftin a 1 and skip zeroes
dhtBytesl[i] = bitIn;
bitin = 0;

}

humidity = make16(dhtBytes[0],dhtBytes[1]);
tempC = make16(dhtBytes[2],dnhtBytes[3]);
tempC /= 10;
tempF = (tempC * 1.8) + 32;
humidity /= 10;
uartO_printf("Temp=%3.2fF, Temp=%3.2fC, Humidity=%3.2f%% \r\n",tempF,tempC,humidity);
}
}
while(1);
}
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Thank you for attending

Please consider the resources below:
e https://www.mikroe.com

* Nttps://www.pjrc.com

e https://www.saleae.com

e NUps//www.nxp.com

e Ntps://www.segger.com
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