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1 baTapenHoe nntaHue
1 MUHMManbHbLIN Pabo4vnin LT
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CONFERENCE

1 InHamunyeckoe

1 [loTpebneHne B akTUBHOM pPeXUME
NP HaNM4YMM TaKTOBOIoO CUrHana

1 Ctatnyeckoe

1 [loTpebneHune, nony4yaemoe npu
nogavye NUTAHMUS HA CXeMY

1 He 3aBucUT OT peXXMMoB paboThbl
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Tok noTpebneHus

Cpep,va TOK = Iactive X tactive+ Ipowerdown X 1:powerdown

t sl

active powerdown
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1 lMoTepu Ha VDD
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1 EMKOCTb 3aTBOpa

Out

In

R e ot it A TN e Sl ottt e



||
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1 MpownsBoacTs Leakage Current
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1 HanpsaxeHune
1 Temnepartypa
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1 OBblYHast TOYHOCTL - 0.1 MKA WED | siser
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I TonbKo ycpeaHeHHble
3Ha4YeHuns -
1 WHyHT | voD
1 ConpoTtuBneHne MoxeT v’ System
3aBUCETb OT TOKa T

1 Cnuwkom bonbwon R moxer

Bbi3BaTb BOR e VDD
10uF
1 Pa3psa koHgeHcaTopa sovi ) Systom
1 [1na o4yeHb ManeHbKmnx TOKOB 1
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OcobeHHOCTU PIC®




BaxHble ocobeHHocTn MICU

CONFERENCE

1 TnokocTb

1 MHo)XecTBeHHble UCTOYHUKA
TaKTUpOBaHUA

1 HacTtpowuku nepundepun ans
HMU3KONOTPEDONALLNX PEXNUMOB

1 ManonoTtpebnsarowme reHepaTopbl
1 Ona WDT, Timerl, RTCC

1 Hn3koun ToK yTeuyek nopToB no
BXoay

I BbbicTpoe BpemMsa NnpoodOyxaeHus
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TexHonorum nanoWatt

an n nanoWatt XLP

1 hanoWatt XLP - eXtreme Low Power
1 Sleep <100 HA
1 RTCC/Timerl < 800 HA
1 WDT < 800 HA

1 OcobeHHOCTH

Pexum Deep sleep

Manble yTeukmn NopToB
ManonoTtpebnsatiowmnn BOR
Pexum Ultra low power wakeup
2-CKOPOCTHOW CTapT
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1 lInHamun4yeckoe notpeodneHue

1 Doze
1 Idle
1 YnpaBrieHne TakTUpoBaHUEM

1 CtaTnyeckoe noTtpeodbrieHne
1 Sleep
1 Deep Sleep
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Deep Sleep

HanmeHbluee noTpebneHue
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Device Running
1.5mA @ 4 MHz

Tok noTpebneHus

OTpeﬁneHMe7

Bpemsa paboThl



Device Running
1.5mA @ 4 MHz

Tox norpedienus

OTpeﬁneHMe7

Powers Down

Bpemsi padoThI




Device Running
1.5mA @ 4 MHz

Tox norpedienus

nOTpeﬁneHMe7

Powers Down

Deep Sleep
20 nA

Bpemsi padoThI



Device Running
1.5mA @ 4 MHz

Tox norpedienus

nOTpeﬁneHMe7

Powers Down

Deep Sleep
20 nA

Bpemsi padoThI



Device Running
1.5mA @ 4 MHz

Tox norpedienus

nOTpeﬁneHMe7

Powers Down

; Wake-up Time
Deep Sleep 50 ps
20 nA :

Bpemsi padoThI



Device Running
1.5mA @ 4 MHz
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Device Running
1.5mA @ 4 MHz

Powers Down

Deep Sleep
20 nA

Wake-up Time
50 ps

Bpemsi padoThI




OTpe6neHMe7

Device Running

1.5mA @ 4 MHz Device Running

1.5mA @ 4 MHz

Tox norpedienus

Powers Down

: Wake-up Time
Deep Sleep 50 ps
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cccccccccc ( | I
I RTCC — Real-Time -

Clock/Calendar e |
| — " |
1 DSWDT — Deep Sleep Watchdog

Timer

1 ULPWU — Ultra Low-Power Wake-
Up

1 DSBOR — Deep Sleep Brown-Out
Reset
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Coxpal-lel-wle JHeprumn

baTapeu
1 KoHKypupyrowme KOHTpoOnnepbl

TpeOyloT BHewWHen 6baTapeun unu
BblaerneHHoro Bbisoaa ansa RTCC

1 RTCC moxeT npoaorkartb paboTtaTtb

B Deep Sleep, nutaeTtca ot VDD

1 KoHTponnep B pexume Deep Sleep
MOXeT paboTaTb MHOrme rogbl oT
ooHou baTtapewn!
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1 RTCC lNpoaomxaeT cuutaTtb Bpems

1 BbeiBog RTCC MoXeT BblaaBaTb CEKYHOHbIE
MMNYIbChI

I lMopTbl BBOAA-BbIBOOA COXPAHAKT COCTOSAAHUE

I CneumnanbHble pernctpbl Deep Sleep
COXPaHAKT 3HaYeHuns
(DSGPRO, DSGPR1, RTCC Bpemsi/pate

1 DSBOR




1 INTO

1 Deep Sleep Watchdog Timer
1 RTCC Alarm

1 Ultra Low-Power Wake-Up

1 MCLR

1 (power off / power on)
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Phded LY npOCbII'IaHVIe no DSWDT
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Deep Sleep Watchdog Timer (DSWDT)

I He TpebyeT BHELWWHMX KOMMOHEHTOB, BHYTpPeHHun RC
reHepaTtop

1 MoxeT ncnonb3oBaTbCa AN onpeaeneHns Bbixoaa U3 CTpos
BHELLHero reHepaTopa

1 Kak UCTOYHMK TaKTMpOBaHUSA MOXeT Ucrnonb3oBaTbCA
Secondary Oscillator

1 JocTynHbl 16 pa3nnyHbIX nepuoaa
1 2.1ms, 8.3 ms, 33ms, 132 ms,
1 528 ms, 2.1s, 8.5s, 34s,
1 135s, 9m, 36m, 2.4h,
1 9.6h, 38.5h, 6.4d, 25.7d

Technol Incorporated. All Rights Reserved. 1312 LPP Slide 32
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2" Mpocbinanune no RTCC
—— Alarm
RTCC Alarm
I ToyHOCTb OyAMNbHUKaA OT CeKyHA, A0 AHSA
unu roaa.

1 MoXxeT ncnonb3oBaTb TOT XXe UCTOUYHUK
TakTupoBaHusa Kak u DSWDT

1 CoxpaHeHue aHeprumn: He HYXHO
2 UCTOYHWMKA TaKTUPOBAHUSA

1 B pexunme Deep Sleep BO3MOXHO
BblAaBaTb Ha BbIXo4 CUrHan oyaunbHUKa
Jnyu.umnynbcebl oT RICC |
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5 MCTOYHMK TaKTUPOBaAHUSA
RTCC/DSWDT

PIC18F46J11
T10SI

PIC18F46J11

Internal
Oscillator
Block

31 kHz (INTRC) XTAL
= 32.768 kHz

INTRC
Source

31 kHz Internal RC Secondary Oscillator
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Ultra Low-Power Wake-Up

I/O pin output high,
capacitor charges

RADANMDCT INALILFYWL
RATANTAC2IMNARE
RAZIAMNZWVREER-JCWREF
RAIANINVREF+HCTING
RAGANLSSTHEHLY DN

RA7/OSCCLK]
RAB/DS C2/CLKD

RCOMOS0MCKIRPT
RCTTIOSWUOERRFTZ
RCZAMNTTCTPLSRPTS

[

HanpsxeHue




Ultra Low-Power Wake-Up

/O pin output high,
capacitor charges

ULPWU enabled
RADAMDTTINALILPYYL 4 Deep Sleep entered
RN TG 2 N AR 1
RAZMANZMREFJCWREF | s
RAZAMIAREF+1C1INE
RAGAMASS 14 HLY DN

'}

K1
=

RA7/OSCCLK]
RAB/DS C2/CLKD

o
LY
=

—
—1

RCOMOS0MCKIRPT
RCTTIOSWUOERRFTZ
= RCZAMNTTCTPLSRPTS

]

[

]
Hanpsixkenue
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Ultra Low-Power Wake-Up

I/O pin output high,
capacitor charges

ULPWU enabled
RADARMDTT INAULFWL 4 Deep Sleep entered
FATAANTC2IMARF T
RAMANZMWREF-/CWREF ] e
RAIANINVREF+HCTING
RAAAMNLISS1THHLY DM/

v
lemlnlr_u [

K1

Small pull-down current
discharges capacitor
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RCOMOS0MCKIRPT
RCTTIOSWUOERRFTZ
= RCZAMNTTCTPLSRPTS
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Hanpsixkenue
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Ultra Low-Power Wake-Up

I/O pin output high,
capacitor charges

RADANMDCT INALILFYWL
RATANTAC2IMNARE
RAZIAMNZWVREER-JCWREF
RAIANINVREF+HCTING
RAGANLSSTHEHLY DN

v
lemlnlr_u [

K1
|:o

RA7/OSCCLK]
RAB/DS C2/CLKD

s
LY
=

—
—1

RCOMOS0MCKIRPT
RCTTIOSWUOERRFTZ
= RCZAMNTTCTPLSRPTS
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Hanpsixkenue

ULPWU enabled
‘ Deep Sleep entered

Small pull-down current
discharges capacitor

~0.5V threshold reached,
device wakes up

Bpems




Hoebix nanoWatt XL Pa""

MuUKpOKOHTpPONEepoB

Hi v'_‘_:-

1 CamMble mukponoTpeobnaroLwme B Mmpe KOHTpoOsnsepbl,
c ToKkoM B Sleep 20 nA

I 16 HOBbIX MUKPOKOHTPOJINIEPOB

1 Ba cemenctea 8- OUTHbIX 1 0AHO CEMEUCTBO 16-
NTHbIX

1 WpeanbHbl gna 6aTtapeuHbIX NpubopoB nnu
npndopoB ¢ TpeboBaHNeM MUHUMArIbHOIo
noTpeobneHunsa

1 CoBMeCTMMOCTb NO peXXMmam aHeprocoepexeHus,
nepucepmmn n cpeacTs pa3padboTKu Ans rnerkoro
nepexona Ha HOBble cCeMencTBa

1 OOwwunpHaa nepudepusa n ogHOBPEMEHHO
MUKponoTpebneHue

1 USB 1 emKocTHble ceHcopbl mTouch™

© 2009 Microchip Technology Incorporated. All Rights Reserved. 1312 LPP Slide 40
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npoaykrta

- NMPOU3BOACTBO

B pa3paboTtke



1 WpeanbHbl gna 6atapen

1  Deep Sleep (DS)
1 20 HA

RTCC

1 500 HA
DSWDT

1 400 HA

DSBOR
1 50HA

FMOKue pexmmbl
npooyxaeHus

1 EEPROM
1 CTMU/ mTouch™

AD, 10-bit, 9 ch,

1.5 KB ]
e ] Comparators - 2

Watchdaog
I
QCIPWM
16-bit Timers - 3

UART -2

sng |esayduay

daapg daag

@ MICROCHIP
PIC24F16KA Family

HdocmynHbi 8 20- u 28-8b1800HbIX
Koprnycax




Deep Sleep (DS)

1 MeHee 20 HA

1 DSBOR, DSWDT,
RTCC

AID, 10-bit, 13 ch.

Comparators - 2

Watchdog

5 O.I-I b LLI O M H a 60 p Caplure/Compare!FWh - 2 I

nepudepumn =
PPS UART - 2 I

SPUEC™ -2

CTMU/ mTouch™

o 4 nocnea. nopToB

ﬂlo 5 Taumepos, 8
nm

FUMPPSP

CTMU

RTCC
DEBOR
DSWDT

1 64 KB Flash u 4 KB
RAM

daa|g daag

@ MICROCHIP
PIC18F46J11 Family

sng [eiaydusg
T i S o e o e o i

ULPW

199198 uid jesayduad

BHyTpeHHUU reHepaTop

+/- 1% JocmynHbi e 28- u 40-8bI80OHBIX
Koprycax




1 Deep Sleep (DS)

1 meHee 20 HA

" AID, 10-bit, 13 ch.

1 DSBOR, DSWDT, RTCC T
1 bonbwon Habop ) = tatoion
nepmcbepmm C:lp'lur-:‘.iﬁnmp:mP‘J.fM.E
1 PPS rupt /) 1#5"&1:11%::::;:.-.2"
1 CTMU/mTouch™ ==
' Oo 4 nocnea. nopTos . ] —
1 o 5 tanmepos, 8 LLUM — —

1 BHyTpeHHUN reHepaTtop

1 64 KB Flash n 4 KB RAM WLE M
1 USB 2.0 Full speed

DSBOR

A%\ MicrocHip b oswer
PIC18F46J50 Family |

daajg daag

19988 uld |esaydusd

+/- 1%

HdocmynHbi e 28- u 40-8bI800OHbIX

Koprycax
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1 USB 2.0 + boraTas
nepundepuns
aECCP, I2C/SPI, 10-6ut
ALIM

1 locTyneH B Kopnyce
5x5mm QFN

cCamoe KoMmnakTHoe
pelwleHne c USB

I H13kaa ueHa

wiws PICIBFLAK50

Microcontroller Bus

N\ MicrocHIP

PIC18F1XK50

PIC18F Core
48 MHz, 12 MIPS, 1.8 to 5.5V



http://www.microchip.com/USB
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1 Low power nanoWatt technology
1 Low power Timer 1: 480nA
1 Low power WDT current 480nA
1 Sleep current as low as 20nA

1 Active current as low as 7pA
(32kHz, 1.8V)

1 mTouch™ Capacitive touch
Up to 16 Channels

1 1.8 -5.5V with Analog operation
across the whole voltage range

| 28 - 44 pin package options

Part# DV164120
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- O 0 - eep peep D R OP R
a 0 A eep A A > ; (e A
PIC16LF72X 3.5-14 28/44 20 - 500 500 5 110
PIC16LF193X 7-28 28/44 60 - 500 600 50 150
(LCD)
PIC18F1XK50 8-16 20 24 - 450 790 5 170
paUSE
PIC18F14K22 8-16 20 34 - 460 650 5 150
PIC18FXXK?20 8-64 28/44 100 - } 600 600 o** 300
PIC18(L)F46J11 16-64 28/44 \ 54 13 813 813 o** 272
PIC18(L)F46J50 16-64 28/44 54 13 813 813 o** 272
b USE]
PIC24F16KA102 8-16 20/28 \% Zy 420 520 50 195
(Cap Touch)

NeWw N
il/\/\‘SAII numbers are typical values at minimum Vdd, taken from the datasheet.

*Base Sleep current included in WDT and/or RTC numbers.

** = Pending datasheet update

312 LPP
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Normalized Execution Time
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vasTEE peM;l BLINONHEHUS

PIC koHTponnepsbl 50% anroputMoB BbINMOJTHAKT KAK MUHUMYM
Ha 50% ObIcTpee YeM 6NUKanuLLMN KOHKYPEHT

Algorithm

Note:
1. Competitor 16-bit MCU family at 16 MIPS - Speed & Size trade off = 5
2. PIC24F family at 16 MIPS using MPLAB® C Compiler for PIC24F with Optimization level O3



\ try Standard‘ Performance Benchma
MASTERS [MoTpebneHue 3Heprvw|

BbicTpoe BbINONMHEeHUe Koaa KoHTponnepom PIC

O3HauvaeT Gonblliee coXxpaHeHue 3Heprum!
3.5

3
2.5
2
1.5
1
0.5

MeHbLUee noTpebrieHune aHeprum
O3Ha4yaeT bonee ANUTESNbHYIO

PIC MCU paboTty oT 6aTapeu
Competitor T Battery Life

nanoWatt XLP™ vs. Competition
(RTCC on, Run 1 ms/imin., CR2032 Lithium Button Cell Battery)

Normalized Energy Consumption

0 A
AR LA AT NN .
P& R © GO N X Q& &
v« N %%é< \%\\0 o Q9 6\&% Q$ SN ,\%Q?’ .3‘
CMENNS Q QY S
S Q” 4
%~ Benchmark Algorithm

Note:

Competitor 16-bit family at 16 MIPS Vdd=3.3V, Typical values for Idd
PIC24F16KA102 family at 16 MIPS using MPLAB C Compiler for PIC24F with
Optimization level O3 — Vdd=3.3V, Typical values for Idd

Competitor T
Competitor A

Years

OPIC24F16KA102 B Competitor T B Competitor A
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AVDD

AVsSsS

VREF+

VREF-

ANO

AN1

AN15

S
5
S
&
L &

0.65 MA go 0.90 mA

AVDD U AVss
noTtpeonsoT
0.5 mA

Pa3psikaeTca
nocne
npeobpa3oBaHuA

Bydep nossonsier
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i I'IOTpe6ne|-me KomnapaTopa

CONFERENCE

CMCON<CXINV> CMCON<CxOUT>
CXIN+ : ' VIN-
N e Y ‘ﬁ) o —
- |comp 7 = CxOUT
CxIN+ | L VIN+ /
CVrer F—— CMCON<CxOUTEN>

1 Ba3oBbIn TOK 20 MKA
1 [NnaBaHwne ypoBHA BXogHoro curHana + 20 MkA
1 Bbicokasa yactoTta + 20..100 MkA
1 Bbixog komnapatopa Ha BbiBoa: 0 MKA..0.5 MA

1 UOH
1 Okono 65 MKA
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1 Acnonb3ynte BHeLWHUe
MCTOYHUKU OMNOPbLI

1 Acnonb3ynTte BbICLLUE CKOPOCTHU
AL

1 [1o 50% akoHomuun (0.7 MA)

1 Acnonb3yute bydep ALUI gns
yBenu4yeHust BpeMeHun Sleep

© 2009 Microchip Technology Incorporated. All Rights Reserved.



5
5
o=
=1

[locnepoBaTenbHbIe NOPTHI




x_x H_‘::. \“ﬁb\ﬂm
HOTpeGHeHMe

1 BknroyeHue moaynda He yBenuuuBaeT
noTtpeodneHue
1 Yem Oonblie CKOPOCTb, TEM Bbllue
noTtpeodneHue
: UAET v O6MmeH TX/RX
1 dMblU
ManonoTpebnsto 4 MIPS_|200 MKA

1 CKopocCTb He
CUIbHO BNUSIET
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I'IOTpeﬁnel-me 12C

CONFERENCE

1 Tok moayns

1 50..200 MKA, 3aBUCUT OT CKOPOCTHU

1 TOK WWUHBLI

1 3aBUCUT OT NOATArMBAOLLUX PE3NCTOPOB

N nepegaBaeMbiX JaHHbIX
1 MHz I12C, 4.7k

3.3V ,  4.7kW =0.7mA
0.7mA * 2lines =14 mA
Typical Data = 50% active
1.4 mA* 50% = 0.7 mA
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pull-ups

Mopynb 0.2 MA
LLnHa 0.7 MA
Bcero ~0.9 MA




I'IOTpeﬁnel-me SPI

CONFERENCE

1 CamMbIn noTpeobnAOLWNN NPOTOKON
1 B pexxnme Slave noTtpedbneHne Huxe

SPI1-8 MHz FRC

5.1 :
5 S
_—
~ 4.9 .
S 4.6 MacTtep
3 45 noTpe6nsieT Ha
4.4 0.4 mA bonble
4.3 |
42 I T T T 1

0 1000 2000 3000 4000
Speed (kHz)

—&— Master —— Slave
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CONFERENCE

1 3aBUCUMOCTb NOTpedneHus oT
4YacTOTbl HENIMHEeNHan

YpnBoeHue
SPI-16 MHz FRCPLL ckopocTtu = +20%

noTtpeodneHus
19.5

A
H
B O
© U1 ©

Current (mA)

175 / /._/

0 1000 2000 3000 4000 5000 6000 7000 8000

2.65 MA Ha 8 MINy
Speed (kHz)

—&— Master —— Slave
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CONFERENCE

I BbICTPbLIN KOPOTKMN OOMEH
AaHHbIMU npepnoYTUTenbHee

1 12C

1 Vicnonb3ynte bornbLume
NnoaTArMBatoLLne Pe3NCTopbl

Ilyywe nepepaBathb 1, yem O
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1 SPI

1 MacTtep notpebnsieTt bonblue, Yem
CIonB

Be BN the

1 CneauTte 3a pa3BoaKow
I 3 BbICOKOCKOPOCTHbIX JINHUMU!
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PaboTta ¢ Flash




CONFERENCE

ST

" NoTpe6nenne Flash

I YUTeHue — 3HeprosarTpaTHas

npoueaypa

1 3anucb — NpuocTaHaBnuBaeT AApPoO

Flash Operation Power - 8 MHz FRC

7 .
Expensive
6.5 ﬂi@ Flash reading
<
= 6 / \ /\
EJ 55 / v \
S5 5
O \
4.5 /
4
Normal Flash PSV Word Row Page
Read Read Write Write Erase
(TBLRD)

Current (mA)

i  — ~ S )
o N M O ® O N N

Flash Operation Power - 32 MHz FRC

/’\\\ Less than normal
/ \ operating current
Normal Flash PSV Word Row Page
Read Read Write Write Erase
(TBLRD)
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AT I'IOTpeﬁneHMe RTCC

CONFERENCE

1 NMoTpebrneHne 3aBUCUT OT
BTOpU4HoOro OSC

Sleep 6e3 4 MKA
RTCC

Sleep ¢ 7.5 MKA
RTCC

I HezameTHO AN AMHaAMU4YECKOro
noTpeobrieHnA
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BxogHas Tok TSYNC
4aCcToTa
32 kl'u 1 mKA
9
16 My, 150 mKA
TGATE TCKPS<1:0>
TON

sosc1

TXCKI

SOSC2
Z TCY
L
3
8 BHyTpeHHee 8',"_J 3aB1CUT OT 4aCTOThLI, a He OT

TaKTUpOBaHWe Fg aenutens
BbirogHee -




[MloTpebneHune
MUKPOKOHTpOSINepa
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MASTERS NMutaHne BHeLWHEen cxemMbl

1 Bce ycTponcTBa NOCTOAHHO 3aNMUTaHbI

1 JOMmKHblI UMeTb COOCTBEHHbIE PEXUMDI
cobepexxeHna aHeprum

\ vDD /

e

VDD

Displayor Storage

N




MASTERE MuTaHue BHELLUHe! CXeMbl

1 PIC nutaeT BHewWHMe yCTpoOUCTBa Yepes
NOPThbI

1 MoXHO ncnonb3oBaTb BHeLlHUe KNH4u

vDD
Wakeup
SAUrces
VDD
vDD
|
% wDD GPIO vDD
GPIO
Sensar GPIO Display or Storage
PIC MCU
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MASTERS 6aTapeMKM

1 MNMpocTaa anoaHan

cXeMad VEXT
1 UN3mepeHue L PIC
HaNpPsHKEeHNS 2B1 . V2P
BaTapeiiku VBAT
< ANO - s B3

1 KoHTponb Hanunyuns
BHELLUHero nutaHug
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T,

COBeT 3 Buc;m.wle HOMM

Kon-Bo NMnoxown Xyawumn
BUCSLLMX HOT criyyau criyyau
1 Hora 35 MKA 0.5 MA
2 HOIMN 65 MKA 1 mA
10 Hor 305 MKA 5MA

1 Hukoraa He ocTaBnsiuTe
«BUCALLUX HOM»

I Heucnonb3dyemble NopThl — Ha
BbiBOL

1 [loaTtakka

Incor|

orated. A AII Rights Reserved.
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COBeT4 CHUXXauTe

MASTERS HanpsxeHue

I YMeHblUueHue notpeobrieHus

1 Acnonb3ynte guoabl ons
YMEeHbLUEHUA HanpsaXXeHns

1 Mukpocxembl paboTaloT B
Anana3oHe:

1 3-BonbTOBbLIE — 00 2B
1 5-BonbTOBbLIE — 00 3B

© 2009 Microchip Technology Incorporated. All Rights Reserved. ide
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T 5. OTKINOYNTEe BHYTPEeHHUn
perynartop

CONFERENCE

1 VREG nmeeT 60onbLUOe cTaTUu4yeckoe
noTtpednexHue

I YMeHblleHUe NUTaHUA aapa CHNXKaeT
ANHaMun4yeckKoe nortpebrieHne

VDbD | VDDCORE IPD VREG
3.3v| 25V |35uA]| On
3.3V| 25V |03uA | Off
3.3V 2.0V |0.2uA | Off
VDD | VDDCORE DD VREG
3.3V 25V |3.6mA| On
3.3V 2.0V [|22mA| Off

33V

2.2-2.1V

VDD PIC

VDDCORE

ENVREG VSS

oV
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1 O3Y m PerucTpbli BbicoKoe: 19.1 MA
I10Tpe6.l1;|I-OT while(! T1IF) i ++:
bonblie, yem Huskoe: 16.4 mMA
NOP while(! T1IF){

1 BcTaBnaute |+
NOP B NopO)
HEKPUTNYECKUNE Nop();

Y4aCTKY Nop()
Nop() ;

Nop() ;




T 7. pab biCTpee

-
5,
o

1 32 My +
S eep, Idd at 3.3V, 25°C

18
a He ij High Speed
.3 MA/MHz
12
NMOCTOAHHO =
8 MI =
L ;
4 Low speed
, .5 mMA/MHz
0

0 5 10 15 20 25 30 35

OSC Frequency (MHz)
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CONFERENCE

1 Ucnonb3ynTte BHYTPEHHME NOATSKKW
AN KHOMOK

1 MoXHO oTKnYaTb NOATHAXKKU NOChe
onpoca

1 Acnonb3ynTte cBepxapkue
cBeToguoAabl

I Ha HM3KOM TOKe OHU CBETATCHA ropasao
nyJyuie
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CONFERENCE

1 Ucnonb3yute 60nee BbLICOKUE Pe3NUCTOPLI
B NOATSXKaxX

I Ucnonb3yuTte KOHAEHCATOPbIl C ManbIiMU
yTeykamu

1 TaHTanoBble MMEKT OOMNbLLUYIO YTEYKY, YEM
KepamMmnyeckme

1 He nepeycepacrByuTte C
OJTIOKMPOBOYHLIMUN KOHOEHCaTOpPaMMU

1 Kopouye npoBOAHUKN — MEeHbLUe
conpoTuBneHue
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