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B 1-1. RGHER

Low pass filter
PIR sensor

Low pass filter

PB7
LEDO <
Data
N

ADC_MUXPOS_AIN9  / 12-bit diff

ADC_MUXNEG_AINS(

1/0 Pin
Controller
(PORT)

256 Cycles

1024 Cycles

256 Cycles

Event Out (EVOUTB)

PGA ADC

BURST mode

ADC Conversion Trigger

USARTO to Data Visualizer

Result Ready Interrupt
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PIR {52318
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2-1. PIR f£ 32 A R

1 2 3 q 5
No movement Movement in Movement Movement away No movement
front of sensor stopped from sensor
Sensor
Output
Voltage
VPIR(Y)
Time -

Pyroelectric Sensor

JFET |GJ % YN1E \/
Pyroelectric J‘ I_l O ‘ \
Element L R . ," -
L o 5 <

VPIR(t)

e — S Py
Il N !,r i

TSI T RUR LT AR RS P 0 SR B A B TR s A 2R B s — RPIRAE AR IS B IR A — /N BN
[N GRFFAEN, RIERIT.
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PIR f& /%35 312

l 2-2. PIR 2B aR 2300 il RAGHE (ER SR AL Bor)

No Movement Movement in Movement Movement away No Movement
stopped from sensor

front of sensor

90450,0 90450,5 90451,0 90451,5 90452,0 90452,5 90453,0 90453,5 904540 90454,5 904550 90455,5 90456,0 90456,5 90457,0 90457,5 90458,0
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KESH
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A/ NG, BRI TIFRE
PIR_SAMPLE_RATE_PER_SECOND
- WS E SRR SRS ECK IS F X S ma SR . RS IVE R, (H S inTshEe.
WSHCK RS SO EE . 4i/ SIS, (2 FERDIFE .
PIR_PGA_GAIN
- WSERE PGA B, WAEE/NES S PGA #35, Mt KE@/ ADC EINES, W&
RGN RS . 58 o 25 0 ThFe i A 52 .
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- WSHLE PIR THWA] . S HRARYE S H H BT i PIR £4 8488 75 ZLA0 TAAET A1 HEAT R 8
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PIR_SHORT_TERM_FILTER_RANGE #I PIR_DETECTION_THRESHOLD Z:3, 7T A &80 R4 ()
A BRI FE RS N T e
PIR_SHORT TERM_FILTER_RANGE
- WS HOE B IR AR K . U S RN O, (R B
PIR_LONG_TERM_FILTER_RANGE #I PIR_DETECTION_THRESHOLD £:3, 75T A &80 R4 (04
SRS WU ) 5 0 Th e

WREOSH
- PIR_DEBUG_MESSAGES
- RO E SRS, WK R vRED UART A rT b 88 R IE TR . Ik S8 in R g ke, i
RIS EE, R MER.
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F 3-1. BT e (FEfeiEan

PIR_DETECTION_THRESHOLD

No movement in front of sensor

o T EE

Hand swiped 50cm above the sensor

32 EEMEETAE
* ATtiny1627 Curiosity Nano (DM080104) : www.microchip.com/developmenttools/ProductDetails/DM080104

* i&MF Click boards™ ] Curiosity Nano #:#t (AC164162) : www.microchip.com/DevelopmentTools/
ProductDetails/AC164162

* MIKROE-3339 Click #: www.mikroe.com/pir-click

3.2.1 Click tR{&2
TEARE R, Click R E& B o AR, BARBECNEBRIE Y 35 A HAh— e 2144
PIR Click # T/~ B, Click iRVILEEL & FH FRKE S HE R TT R, WTETR. H2&, BHR tingAVR®2
ZA AL DUE B PGA R4y ADC SRR K PIR BRI FIAE S, TG IIs ik 7 B .
& 3-2. Click boards ™ fI# 45 iR A= K J5 35 ]

VCC SEL
MR
V35V
R1 EWR

Fion (3

PIR click

FEMPZE X bl 1 Click b WG ZRE BRI 2 R BIGHERMA R Ghr T . Bk U2, R9. R10. R1 Al
PWR LED A RATIG(E S HER —#7, BEREATA BT i KRB B AR DI #E -
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MUXPOS
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P IR i (A LE AR WA 2P 5 3R DA S R G BEAG I I8 B AR %

{8 Fl MPLAB® Mindi™ 11 { B 3845 ELUB I 58

ERPIRAZRZEE (n EER) , BHifwmIERFEEiEms ADC I Em AR N . BT ADC it & A% SR,
HE R EREEER, %A ADC JuEE AT H T2 hES .

{H MPLAB Mindi #4045 5 2%, W LA BRI PIR (55, 5 ILEN07F EAAMEIE IR I 2 14T . @il E, ErT L
2ITE ADC Z 4 N RE WL G ADC Z53E 5.
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B 3-5. MPLAB® Mindi" JE % 22 {5 &

| | | |
800.8 Input signal for ADC Input signal for ADC
0 positive pin, MUXPOS. negative pin, MUXNEG.
800.4 \
e _/
8002 / 14
>
E 800.0 —
799.8
799.6
799.4
799.2
500 ADC Differential input signal,
MUXPOS - MUXNEG.
00 \
400 ‘
200
3
= o
! N\ /
& -200
400 \
-600
-800
00 02 04 0 08 10 12 14 16 18 20
Time/Secs 200mSecs/div

PIAMICE PR &5 ADC 2270 B NGS5 AT A7 R il — AT BB B As . N BER 1] MPLAB Mindi 477 S0 /N8 &%

52/ ADC 45 I AT B
B 3-6. MPLAB® Mindi' & 221 5

800U

600U

a00u

2000

ATy

Probel [V

800n

100u 2000 400U Im  2m  4m6m10m 20m 40m  100m200m400m 2 4 6810 20 4060 100 200 400 1k 2k

Frequency/Hertz

500Hertz

£ 2% MPLAB Mindi B IL05 A EE 25 8. R EbhEAERIT73%, mI Y51 B R4k: - www.microchip.com/mplab/

mplab-mindi.

R E
ARG SRR B RS R LR B R R
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MICROCHIP
Curiosity Nano Adapter

x 3-1. 5| HEEE M Click boards™
Curiosity Nano i&EHD 254 Click boards™ Curiosity Nano & 2%5| I &2 #%
i
Slot 3 BEiR PIR Click AN3 PA5
PWM3 PB4

34  BRAEETIE
+  Atmel Studio 7 (it 7.0.1931 B = iR A)
+  Atmel Studio ATtiny_DFP fixA 1.4.310 25 s A
o BEATRLALEE (fhorBE Atmel Studio HRIYT I

3.5 BT
B & Click Hi%#:33& FH T Click #2f4 Curiosity Nano 24k fslot 3.

4 ATtiny1627 Curiosity Nano #4%£i& H T Click # ) Curiosity Nano &
o

3. fiif] USB £k45¥% ATtiny1627 Curiosity Nano #8245 4.

1
2
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4. FENHFEFR, WET 8. M Atmel START SREUCILRBIELFE T 9. M GitHub FREACHL =51 BT o
5. EFEMHAMCLINH 2 — X ATting1627 #H7 9% .
6. T(EALERBERITEFSATE, REMEOE LED MINIREE .
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FEARBR

4.  FEREHE

4.1 MCU FisM& e &
CPU 4. TAERX T A 10 MHz, HHURIREE TN 5 MHz
A5

- ADC (E4#iz0)
+ PGA ¥4 16 51425
+ ADC MUXPOS #i \ilii&E >y AIN9: 5|} PB4
+ ADC MUXNEG ¥ \i@iE N AIN5: 5| i PA5
+ ADC % HJE: 1.024V
« ADC ist4h: 2.5 MHz (Fgpy/2)
+ ADC H¥H RSk

- RTC/PIT:
« RTC Ii4fLL 1024 Hz i&47
« PIT/256 @it F1F KRGS ADC. Hikfil kK EF A 4 Hz,
« PIT/256 2|4 5 PB7. #6122 3hi (1) LEDO $ii# %N 4 Hz,
« PIT/1024 ZERRH 6 51 PB7. TRHUYIE]K LEDO #34# %N 1 Hz,

- RS
« K PIT #4835 ADC
* ¥ PIT 83| LEDO

- USARTO:
+ TXD: PB2
+ RXD: PB3
o HEE: 115200, ADC 45 5 K% B H AT O
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FATERR

4.2 IR
B 4-1. B E

Main system loop ADC Interrupt routine
System initialization
CLK'S MHz, 1/0, EVSYS, RTC, |
USARTO, ADC, Interrupt

| Read ADC result |

Il

PIR Warm-up
Flash LED O at 1 Hz
Start ADC in Burst mode
Create average filters
Stop flashing LED 0

| Clear RESRDY interrupt flag

Return from interrupt

?I Standby sleep | |— _____ Jd |

|

|

[

no Transmit data over USARTO | | Update averagefilters |4- —_—_——e e - — —I

yes
Send serial data? Movement detected?
no
yes
Flash LED at 4 Hz | | Stop flashing LED |
by St
© 2022 Microchip Technology Inc. MR DS00003641A_CN-%5 14 T
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FATERER

i 5 P
B 4-2. E e

The device starts up, and the
peripherals are initialized.
PIR warm-up executed, and
filters are created.

In burst mode a single
conversion trigger from the
PIT will cause
PIR_OVERSAMPLE_RATE
conversions to occur and be
accumulated together.

When the CPU wakes up, it calculates the
filters and then compares the measured
result to the
PIR_DETECTION_THRESHOLD to
determine if it should indicate a motion
detection event has occurred.

|

The PIT starts a new
ADC acquisition.

MCU Activity / Current Consumption

Q 1 [
= > =
] ] i
g The MCU goes ; The MCU goes g The MCU goes
5 to sleep. e back to sleep. & back to sleep.
CPU Sleep CPU Sleep CPU Sleep |

The PIT starts the ADC acquisition.
PIR_SAMPLE_RATE_PER_SECOND
controls how long the MCU goes to
sleep before the PIT triggers the ADC

to wake up.

RASSEIL
INCV S PRYIREL S %
- AR

e
. BRI B
- TR
]

4b3E ADC s 7

S BHIIRAL

The ADC wakes up the CPU when it has
completed accumulating the
PIR_OVERSAMPLE_RATE number of
samples.

Time

LA START BRENFE 7 R AAG 4L ATting1627 )4k, tT AR HEICE N9 ADC, BRIEIX AL 2R AL

ADC #Jgh1k

void ADC_0_init()

{
ADCO.CTRLB = ADC_PRESC_DIV2 gc;
ADCO.CTRLF = PIR OVERSAMPLE RATE;
ADCO.CTRLC = ADC_REFSEL_1024MV_gc

| (TIMEBASE_VALUE << ADC_TIMEBASE_gp) ;

ADCO.CTRLE = 0x12;

ADCO.DBGCTRL = ADC_DBGRUN_bm;
ADCO.COMMAND = ADC_DIFF bm
| ADC_MODE_BURST_ gc;

/* RGRTEIHE 2 R */

/* KREERI */

/* AEB1.02aVESEBE */

/% BSEE */
/% RAERFGERTE */
/* WREAT:
/* RERM */

ELfHERE */
/* {ERBZES ADC i */

© 2022 Microchip Technology Inc.
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AN3641
AR

ADCO.INTCTRL = ADC_RESRDY bm; /* RVTLERBEFW +/
ADCO .MUXNEG = ADC_VIA_PGA_gc /* BT pGa */
| ADC_MUXNEG AIN5 gc; /* BDCHINTIH 5, PIRFLRAE */
ADCO .MUXPOS = ADC_VIA_PGA_gc /* BT pGa */
| ADC_MUXPOS_AIN9 gc; /* BDCHINSIH 9, PIR &R */
ADCO . PGACTRL = ADC_PGAEN bm /* ffiBE pGa */
| PIR_PGA_GAIN /% I */
| ADC_ADCPGASAMPDUR_15CLK_gc /* PGA RFHIFEENE] */
| ADC_PGABIASSEL_1 2X gc; /* PGAIRE®N1/2 */
ADCO.CTRLA = ADC_ENABLE bm /* fEREADC */
| ADC_RUNSTDBY bm; /* ik anc URRHUARERAER BT */
ADCO.INTFLAGS = ADC_RESRDY bm; /* JB%F apC ML TR E */

}

RIS HFEFPH, ADC #E ADC_0_init () #4rHIEGE1L.

EAEfE PGA KKK B PIR & 10(E S, I H B S main. c FIE L PIR_PGA_GAIN RKiflHi§ai. ADC
DL ZE A B A FRCEAT, BIREEIEIE—BORME S . RINRAEAAT/E PIR_OVERSAMPLE_RATE H1ifi%.

fE 20T, ADC 2T E PN Z R FL 22
FERAHT, WU e 2R AT REDR M RN —3E & n IREeH, SRR R EE 45 R ZINE] . ADC S5 53¢

X Avi]

FEERECD, VRS, MCU Kt while(1)PEF, BIEBEARFHUARIREI . MCU ALTE ADC 4 58 il B ne it . Bl Jis
TP R, IR ERAE). AT BT, FENRHURIRIE R Z 77 BRI Bl B, i fE &
Bt AN R, DAE P TR A I e R TR R AE1EE). B2, HETE PIR_OVERSAMPLE RATE HACE R
I ADC SRAEEHUK T 8 B A 6 U Sk [ B 5O ook FBF , 75 ) S e ik 8 F T 1) L EAT ADC 6 e o IRE ZE G, X
Rfi =B ThFe.

int main(void)

/* VIR BN 5
MHz,
*/
/* 3R apc BANFIKAES/NT 16, M MCLKCTRLB Hiff] CLKCTRL,_PDIV_2X_gc Al ADCO.CTRLB =
ADC_PRESC_DIV4_gc; */
/% PTG

*/
ccp_write io((void *)&(CLKCTRL.MCLKCTRLB) , CLKCTRL PDIV 4X gc | 1 << CLKCTRL PEN bp ); /*
K Xmeh 4 50 */

I0_init(); /* F¥64k 1o FIA */

EVENT SYSTEM 0 _init(); /* FIEEHRE */

RTC_init(); /* Wightk pIT */

#ifdef PIR DEBUG_MESSAGES

USART init(); /* WRET SEND_SERIAL DATA, WIFT#E{L USART */
#endif

ADC_0_init(); /* H¥E anc */

SLPCTRL.CTRLA = SLPCTRL_SMODE_STDBY gc; /* MRRAFNAIRBIR */

sei(); /* RTFERHET */
warm_up_and filter_ creation(); /* BITH#HFFWEE ADC BRI RLIE R */
while (1)
{ /* 24 ADC UMKIRBERBATEY, R i 4id B D PR MR B AR T */
/* fUFE apc BB R B 8 MDA EREER A H . */
© 2022 Microchip Technology Inc. MF%id DS00003641A_CN-# 16 5
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/* WRBIRFBUNT 16, JUSMER T EXATAS */
ccp_write io((void *)&(CLKCTRL.MCLKCTRLB) , CLKCTRL PDIV 4X gc | 1 <<
CLKCTRL_PEN bp ); /* YEW 4 5 */

sleep mode () ; /% BEMMRIRBIR */

/* R ERTAPEE U7E AR FERMIBATAD, X RHEPIThEE */

/* TR EMFREHNT 16, USRS T HEXATIG */

ccp_write io((void *)&(CLKCTRL.MCLKCTRLB) , CLKCTRL PDIV 2X gc | 1 <<
CLKCTRL_PEN bp ); /* YEBH 2 54 */

update_average filters(); /* ERFRIMEBLREFWEBAE */
check_for_movement () ; /* ESRER MR AN ERHERTRETES) */

#ifdef PIR DEBUG_MESSAGES /* IFEE T SEND_SERIAL _DATA, JKEHEREBIEIEATMALLE ~/

usart_ tx(adc_result, long_term average, short_ term average, filter delta);
#endif

TRIAIUR F A Al

XHRARILJE T RGN — 5y, EFIER ZRIIE4T . AT A R — AN EREER, ik PIR f& 384 A& R IR
4T, BARWI/EE X PTR WARMUP TIME Ms T, PIT @il F{F K454 83 ATtiny1627 Nano |- LED 0,
EAAE LED O 7E FRAFI I 25 6 13X 0 /A RS IR BEAN AT I RE b LA A Hz B AR, 18l FH P 4R 7R R G IEAE T

T RS, A BL R A4 5 3 ADC:

ADCO.COMMAND |= ADC START EVENT TRIGGER gc;

MCU HEAFFHLARBREE

PIT BLE Wil S R 40H 30 ADC Feffe. 2 PIT & SFLURS) ADC F#eitt, ADC KR sh & AL BT #e e, 15
W se U R g Rptes (REDRDY) il AWLEE MCU. W LAfEE X PIR_SAMPLE_RATE_PER SECOND 'ACE PIT
oees ZUNETE

void warm up and filter creation()
{
uint8 t i = 0;
EVSYS.USEREVSYSEVOUTB = EVSYS_USER CHANNEL2 gc; /* f# LEDO A1 Hz HSHZENLR, FRRIEEM# */

/* FEMAEHEIMIERS /485 */

_delay ms (PIR_WARMUP_TIME MS) ;
/* TRGERT/RIGLRAE */
ADCO.COMMAND |= ADC_START EVENT TRIGGER gc; /* {#88 apc FHEHEER*/

while(i < PIR_LONG_TERM FILTER RANGE)

{
sleep_mode () ; /* BEANFHURIREEA G4 aDC SERFEHR */

accumulated long_ term average = accumulated long_ term average + adc_result;

if (i < PIR_SHORT TERM FILTER RANGE)
{

}
it++;

accumulated short term average = accumulated short_ term average + adc_result;

}
EVSYS.USEREVSYSEVOUTB = 0; /* THHAFEIIEKEAIR S, LEDO FEIENME */

EHCE IR AR

ISP TR PIR A% RS I & v e PR AT P I AL B 3K A (A BT AR M P A I BRI R AR Y L3R
short term average JEI#s i /U/X ADC Ml 545 R A)~F-34{8, FIFEE X PIR SHORT TERM FILTER RANGE
AT AR . REOCGASINET T ADC TR, 9 V/(DERAS RN BT . X, JEBAs  ATERT, LR ER ADC Il

© 2022 Microchip Technology Inc. MR DS00003641A_CN-%5 17 T
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g R R, FluniEsh. ST EXGEHR ADC W&, long term average JEUE#F et 1/(JEWEARKAN).
long term average JEHKZEENE, HRTERGTRISMIERE I, 102 FRERN & 25 5 A 1075 FE30 HghAT P34
o ZRKRAEIBENNT, WA IR BEAE R —MEFE, JFH filter delta MMRIFEAKI. ZKEEEIN, K
H PIR MG 5K kAR, HH filter delta ¥ K, KA short term average ERFE(E S MATHE L

long term average e

void update average filters()

{

accumulated long_term average

-= accumulated long_term average / PIR LONG TERM FILTER RANGE; /* MBMKIEEIBEHWE 1/x */

accumulated short term average

-= accumulated_short term average / PIR SHORT TERM FILTER RANGE; /* MRMMBEIEHRE 1/y
*/

accumulated long_term average += adc_result; /* ¥l apc WELR (1/x) MBI RMIKIBBIES */
accumulated short_term average += adc_result; /* 3{%%?5‘] ADC }ﬂﬂﬁ%% (l/y) ﬂn%ﬂ%ﬂnﬂ@#&&%&ﬁ* */

long_term average = accumulated long term average / PIR LONG TERM FILTER RANGE; /* *
accumulated_long_term_average [Pl X Plgiz long_term_average */

short_term average = accumulated short_term average / PIR SHORT TERM FILTER RANGE; /* )I%
accumulated | long_term average FRDA Y DlBig long term_average */

filter_delta = long_term average - short_term_average; /* IRENF MBI ZRINIEE */

4.4.5 Rl

KRB 2K filter delta MI4XHE S PTR_DETECTION THRESHOLD HHTLLHR, LARfiE R K4 i@z, HE
WELERD, PIT f2 %R 5] LEDO 3H# K L 4 Hz M 4R .

void check_for_movement ()

{ if (abs(filter delta) > PIR DETECTION THRESHOLD )
{ EVSYS.USEREVSYSEVOUTB = EVSYS_USER CHANNEL3 gc; /* KWMZIZE3), LEDO Hfk */
ilse
{

EVSYS.USEREVSYSEVOUTB = 0; /* JizZ), LEDO fEILNIR */

}

446  ADC &R T
24 ADC #e s i H ORI B ACR RRFE S, FH] ADC 45 SR W7 . B3 58 R 1O 45 SO B O 70
1f adc_result H.

ISR (ADCO_RESRDY_vect)
{

adc_result = ADCO.RESULT; /* BEL ADC R */
ADCO.INTFLAGS = ADC_RESRDY bm; /* TB%F apC M iR E */
}
© 2022 Microchip Technology Inc. M % DS00003641A_CN-2 18 Ii{
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ok
AR FHZEAT BTk R 1 JE R T a0 fd F ATting1627 F tinyAVR 2 251 %85 9 B (1) 12 724> ADC 5 1] e F2-1 35 ik 2%k
WAHEIhFE B A5 = 200 /N RE PIR S8 3 AR R 5 6

5¥1a6hk Click BRACEAHEL, 12t T 50K 5.2 I8 BOM BiA I D ML AR 5 I s 1i), BTy ONEAE S 54 ™
NS AN, BiAh, IR LER A GEAEREE) i R B E . JERAE S, X
R TT AN A QAR IR T DU A 2 75 SR AT RS o B AEH] PIR (55, TR A AT DAZE [ £ h SEELE fE
S, NI 2 SR

Pk R G BAEPA LR T IS B E AL 00 13.7 pA. WARRAIWIAA W BLRCE X Click A # LT FERL 21k 2] 1
WA Zifio 34K 0w B FH R6 2 FEAIK Click B IThAE, (EALERE ML E 5 a2,

DRI T R AT, JIF B PIR A2 RS HIECE . RAF IS HOM A4, X [ 2 SAma R v FE AN/ BRI . 4
N REUKR, AT B X L S A Uit — o0 FR R #E

TRZEFFIE T — 5 B & H NN MCU Ih#E.
% 5-1. MCU ¥kt

PIR_SAMPLE_RATE_PER_SECOND =4 Hz 1.5 A
PIR_OVERSAMPLE_RATE =2

PIR_SAMPLE_RATE_PER_SECOND = 8 Hz 2.1 pA
PIR_OVERSAMPLE_RATE = 2

PIR_SAMPLE_RATE_PER_SECOND = 16 Hz 3.5 uA
PIR_OVERSAMPLE_RATE = 2

PIR_SAMPLE_RATE_PER_SECOND = 4 Hz 2.7 pA
PIR_OVERSAMPLE_RATE = 16

PIR_SAMPLE_RATE_PER_SECOND = 8 Hz 4.6 pA
PIR_OVERSAMPLE_RATE = 16

PIR_SAMPLE_RATE_PER_SECOND = 16 Hz 8.6 pA
PIR_OVERSAMPLE_RATE = 16

PIR_SAMPLE_RATE_PER_SECOND = 4 Hz 6.1 uA
PIR_OVERSAMPLE_RATE = 64

PIR_SAMPLE_RATE_PER_SECOND = 8 Hz 11.4 A
PIR_OVERSAMPLE_RATE = 64

PIR_SAMPLE_RATE_PER_SECOND = 16 Hz 21.7 pA
PIR_OVERSAMPLE_RATE = 64

© 2022 Microchip Technology Inc. MF%id DS00003641A_CN-# 19 1
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L7 I T R B

PAR BB 2 1 e £ 5080 P A 8 T A & rh 22 USART s .
e ARBEAPMLBR N TEAEE, 155 WA AR R .

TR PTRALER -

EBIETTIALEE 1, $TFF Configuration > External Connection > Serial Port (TR B > 4R > BT )
&+ Curiosity fE4l COM i I, JRFE: 115200, #AJ5iE+#E Connect (EH .

1 FF_Configuration > Protocols > Data Streamer (FC& > #3i} > Data Streamer) .

7£ Data Stream Control Panel CE#E{ZH|MH ) 1 Configuration (BLE) F, WIGHEIEE X1, REik
Load (JN#) -

. AR, BEXMN tiny2 PIR datastreamer.cfg, A DFE/REIEAIGIEH SCFJe b33

¥ AXREERRI I EZ G, 1§55 WA A e 0 BRI .

AR

1. T Configuration > Visualization > Graph (BLE > W[4k > KD .
2. fFHTHEFMaasknERiEsER, DHMT4LE.,

El 6-1. BRI ALAL AR IR

W o emanicar - o

o -}
o P e W s &l k] Dade
e urnar
MaE I, > THE
= e | "'\I W e 3 Sat] Dovden |

BRI R Y i, TE DL S IR ERAE
1. 1t Graph Hf] Configuration T, HUHiL+ Automatically FitY (EZ)IHEY) .
2. BESEXBNRREMIE,
3. Ak Ctrl BRI S RAR RS
LR ) X Fl, TE IR DU B IR ERAE
1. BRLEIXEHAEANE.
2. ¥%{E Shift {1 FIRR S BRARR TS .
W BRI > Graph MEZ HAEE, S WAL e “EBIE” #59
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24 ThE Rl

21 DhFE
PAR B8 A4 7 BT 4ol P 0 2R 18 3k 3 7 500 T AR Ak 38 b A B TR
¥
A RIZFWRRAB I FAE S, 152 0L Power Debugger User's Guide
B REE AT BRI VELR{E 2, 1525 WData Visualizer User's Guide
TR R
1. KIS — A2 10 5] JHZE 3] Curiosity Nano AR e 5] .
2. ¥4 Curiosity Nano # 1] VOFF 5 JI% £ 24 5] I LA T USB HLIE S tinyAVR 282 8] (1% 32
3. ¥ Curiosity Nano #& ¥ VBUS 51 JHI7%E £ B hZ iR 85 L2 ik A (51N IR 51
4. KDhER AR DR R A BO% i B S IE S Curiosity Nano #k L) VTG 51 .
DRI A D& % A BLLE SR EAE USB HLES tinyAVR SR HL2 8], R DA &4 F ) e FRL i
B 71. RER B

[ Atmel cl

TX<-
CLK

POWER DEBUGGER

host ------ :|USB
A(AysB—

GND HE——-

|
HPE AL AR B E

1. BRI .

2. {EHURETT AL 24T I Configuration > Visualization > Power Debugging (BCE > Al#i4k > T

3. £ DGI Control Panel (DGI #=#|HR) EigH, %# Power Debugqger Data Gateway > Connect (ZhZiHR
THARW G > ER

4. kh Power (Ih%) HikiE.

5. 7f Power Analysis (Zh#E5#) &A%+, JEH Control Panel (3%#|HE#RK) ) Channel A GEIE A) FHixg
H,

6. 1t Power Analysis & # ', ¥ DGI Control Panel %% A Current (A HLii) KIHfikiEZ] Current (HLJT)
I

7. 1£ DGI Control Panel F1#% T Start (J33)) .

k. & Cursors Ctkr) THZEH A1) Enabled (2#igE) FikHE LLEREICHR.

©
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Bl 7-2. AL ES I T A

- @ X

Data Visualizer

o DGl Control Panel

A
Debugger Data Gateway Connect
agpection
—

[] ADP Logging Autodetect protocols Reset MCU

Interfaces:
T Cise £ Jusarr £ O™w x| [Jero £ ,o [] Code Profiling 4%
I Utilities . .
I Protocols @ L S - o @5 Code Location @5

668

AVoltage ‘h
B Current
B \fnltagE

Range & H

HiRes+Avg ~

Serial Port Control Panel

EDEG Control Panel ad Power Analysis
Connected to Power D

Ch A Current

Enable
| Center |

I nents | -

Instant

Cursor Delta  Curs % \ Current 21 Ck age urrent ChA Estimated Battery Life

3.206s 312.0mHz 0.000A 0.000V 609.8nA 136658d 3h 50m

and holding the left shift ki

7.1 Thk
RIS VIR E, FIFEIERER, W FEFTR.
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Bl 7-3. ThFESHT, MCU FI~F35 s i 4%

[ Data Visualizer

DG Control Panel

(© channeia

Movement detected ©ckms ]
@0 )
1 @ cursors

1 Enabled

' C==1
1

1 [ ements‘

1
1 filter creation 1 M Auto-scroll
Automatically fit Y

pueg lonuo) @

MCU in standby sleep, PIT trig ADC burst, MCU wakes to prosess data LEDO toggling

1 Warm-up and

I Show zero

Ch A Current

‘Hu

Window Average  Instant Cursor DeltaCursor 1/Delta #1 ChA Current #1 ChA Voltag¢ ChA Avg Current |ChA Estimated Battery Life
2150s 46,51mHz 1,489pA 3,348V | 2,633pA 31643d 17h 40m

7-4. ST, WIRRK
B Data Visualizer

(J

© crio
Original code configuration runs 4 ADC burst per second (© Cusors
Enabled

e
C—

M Auto-scroll
Automatically fit ¥
Show zero

- X

joueg o0 @

Ch A Current

Cursors

Window Average  Instant Cursor Delta Cursor 1/Defta #1ChA Current #1 ChA Voltag{| ChA Avg Current | ChA Estimated Battery Life

1,000s 999,7mHz 1,145uA 3,389V | 2,662pA 31300d 14h 23m

B 7-5. iFESHT, —IRRK

[ Data Visualizer

[OF 06 Control Pane!

PIT mggel}s ADC ADC wakes the CPU =

Enabled

‘0 Measurements

W Automatically it Y

“—ADC burst, MCU in Sleep | Show zero

Ch A Current

MCU in standby sleep
_—

MCU in standby sleep

2576,8760 876 25768763 25768764 3 2576,8766 576,876 2576,8768 9 25768770 25768771 25768772 25768773

ChA
Window Average  Instant Cursor Delta Cursor 1/Delta #1 ChA Current#1 ChA Voltage  ChA Avg Current  ChA Estimated Battery Life
1.000s 999.7mHz 1.145pA 3,389V  2,662pA 31300d 14h 23m

Scroll the mouse-wheel whik presing and hokding the ef it key o zoom in the tme ais.
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M Atmel START REUCAG /5

M Atmel START FREUACHE 745

RAG7RGIFTIES Atmel START 3k, Atmel START 2&—FET Web fI TR, w@dEEH -5t (Graphical User
Interface, GUI) BCEMNHFEFAD . WL T H P75 B8 80E T Atmel START F11_1 17 Browse
Examples (3 5%7R%1) #4H, A LAJY Atmel Studio. MPLAB® X 1 IAR Embedded Workbench® T #/ L5 .

Atmel START M Ti: http://start.atmel.com/.
RAG ]
* 7 tinyAVR 2 %7%1 ADC ] PIR f%& 4%
- start.atmel.com/#example/Atmel%3AApplication_AVR_Examples%3A1.0.0%3A%3AApplication%
3APIR_Motion_Detection%3A
A RVEAIME EAURGITH MAE R, 154 Atmel START H1(¥) User Guide (JiI/'#67) . User Guide #4171
Bl EE . 78 Atmel START T H AC B &5 H AR AR B o s o 1 5 A2 AR ED T B 3

Atmel Studio
1£ Atmel START )74 3 % 2% i 2437 Download selected example ( F#ifrik i) , % Atmel Studio 3 4%

WHARAF N . atzip XM ZEM Atmel START T#CHF, il Export project (‘FHIIH) , 485 ¥ Download
pack (THEHEE) .

M FHM . atzip XM, KITE S AF] Atmel Studio 7.0,

MPLAB® x
¥t Export project, #AJ5 ¥ii; Download pack M\ Atmel START F#; MPLAB X IDE % S (ARSI 57F N . atzip
SO

ZL/E MPLAB X #1471 Atmel START 7<fil, M\ MPLAB X 3% #.1%4% File > Import > START MPLAB Project (3
> F A >START MPLAB 5 H ) , RG] atzip XIF.

IAR Embedded Workbench®

A R 7E IAR Embedded Workbench #1 3 AT H (115 2., 14T Atmel START User Guide (Atmel START i 1
) , %3 Using Atmel Start Output in External Tools ({#i i #Mi T E = Atmel Start #iH) , 48 /5i%3% IAR
Embedded Workbench. H.if; Atmel START {2is 747 EAM Help (G5B 8l HEC B 44 _E AT Help And
Support GEBIFICER , ¥ATH 3] Atmel START H 7 $5 B 4ER: .
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http://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-START-User-Guide-DS50002793A.pdf
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M GitHub FREUAAD 7~ 15

M GitHub ZREUARE =15

BRI ATELE GitHub 3578, GitHub 2&—AN3ET Web HIIR4 %%, nR@ET B Sim (GUD $R4E N R P8R .
R R T 7E Atmel Studio 2% MPLAB X H13T7F. Z#E MPLAB X F13TJT Atmel Studio i H, M MPLAB X [jzz .
i%&+% File > Import > Atmel Studio Project (ZCf > §\ > Atmel Studio Wi H) , R/GEME . cproj .

GitHub M T1: GitHub.

ARG Hl

B 7E GitHub 730 8% h 4 R Be k4 FR (Billn, ATting1627) A4k tingAVR 2 2512 0F FR 148D .

View Code Examples on GitHub

Click to browse repositories

#:; Clone (Fif%) { download (~#%) F#4HM GitHub FI/REI T N &AL, HARIEN . zip .
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I
A 2020 4= 11 H SCRYHIARRRA
© 2022 Microchip Technology Inc. MF%id DS00003641A_CN-# 26 1

RHF 7



AN3641

Microchip Pk

Microchip M3t (www.microchip.com/) g% FHRALAEL ST HE. & 2 AT I sl 77 (B HU SR IO FIE B o FRATT
PEALLLTR 25

© PERIXF——HETFMAENRR. NAZICAURBIRET . B RIE. B P HE R AR SRRSO . SO R AR AR i
ENVYSSEVEL ¢Es

o —BERITRE—F WHBMRE (FAQ) « BARIRER. AL LK Microchip BEiH Ak A THRI R 52 44
Microchip W &——= FaE B AT . 538 Microchip FriE#e. BT SAES) 2 HER . Microchip 458 /35
hb. AREER LA T REFIF

77 i AR T N R 55
Microchip 197 A5 8 K1IR  471 F-% P 7 A Microchip 7= R L. VM F T (e A4 51

TR THRAARTE . B RATHACASENR RN, W IR A,
BRVEM, V5 E www.microchip.com/pen, SR J5 HHE R I B BEAT B .

9B &

Microchip 7= & [ P ATl BT SR 315 5 B -

o RHEPENARE
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s MHILFEM (ESE)

o HARZIE
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