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ATmega48/88/168 iti ] T K ¥l 5 2K Al .
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+ 32 5| VFQFN
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& 1-1. ATmega48/88/168 ——32 3|l TQFP
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(PCINT19/0C2B/INT1) PD3 24 [/ PC1(ADC1/PCINTO)

4
(PCINT20/XCK/TO) PD4 2 23 || PCO (ADCO/PCINTS)
GND 3 22 |4 apct
vee [ 4 GND
GND 5 20 [T AREF
vee [ 6 19 [4 ADC6
(PCINT6/XTAL1/TOSC1) PB6 7 18 [I] Avce
(PCINT7/XTAL2/TOSC2) PB7 8 PB5 (SCK/PCINT5)

0

PD5
PD6 [N
P07 N
PBO
PB1
PB2
PB3
PB4

(PCINT2/SS/OC1B;

(PCINT3/OC2A/MOSI
(PCINT4/MISO;

(PCINT21/0COB/T1
(PCINT22/0COA/AINO;
(PCINT23/AIN1
(PCINT1/OC1A

T
(PCINTO/CLKO/ICP1
o

& 1-2. ATmega48PB/88PB/168PB ——32 5|

—
o

PC6 (RESET/PCINT14)
28 ] PC5 (ADC5/SCL/PCINTI3)
27 N PC4 (ADC4/SDA/PCINT12)

PD2 (INTO/PCINTIS)
PDI (TXD/PCINT17)
PDO (RXD/PCINT16)

26 N PC3 (ADC3/PCINTI1)

25 ] PC2 (ADC2/PCINTI10)

.32

(PCINT19/0C2B/INT1) PD3
(PCINT20/XCK/T0) PD4
(ACO) PEO

vce

GND

PEI

(PCINT6/XTAL1/TOSC1) PB6
(PCINT7/XTAL2/TOSC2) PB7

[ PC1 (ADC1/PCINT9)
[ PCO (ADCO/PCINTS)
4 PE3(ADC?)

GND

7] AREF

[ PE2 (ADC6)

7] avce

PB5 (SCK/PCINTS)

® 9 Un A W N =

(PCINT1/OC1A) PB1
(PCINT2/SS/OC1B) PB2
(PCINT4/MISO) PB4

(PCINT21/0OCOB/T1) PD5

(PCINT22/0COA/AINO) PD6 [

(PCINT23/AINT) PD7 [§
(PCINTO/CLKO/ICP1) PBO
(PCINT3/MOSI/OC2A) PB3

GPIO 3|l PE2 il PE3 % ¥ m% Pin19 1 Pin22. PE2 #1 PE3 5 ADC6 #i1 ADC7 & .
Pin3 (GND) # Pin6 (VCC) 43# PEO 1 PE1 &1\, PE0O 5 ACO EH.
£ 11, 5| ER

32 5|l TQFP &3 ATmega48/88/168 ATmega48PB/88PB/168PB

Pin3 GND PEO/ACO
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32 5|} TQFP &3 ATmega48/88/168 ATmega48PB/88PB/168PB

A\ CAUTION

Pin6 VCC PE1
Pin19 ADC6 ADCG6/PE2
Pin22 ADC7 ADC7/PE3

i Ff] ATmegad8PB/88PB/168PB #3114:1F vy ATmega48/88/168 M B &, WAEE 54
-
*  Pin 3— W RERE| GND, WA 3300850 5| e A58 5 ACO.
Pin 6—— R %43 VCC, MIATEFE5hIRsh 5] .

1.3 FH5IHEE
&) BIRC

« ADC7T—%H E, Bit3

PE3 7] LA {E ADC i \ifid 7. ADC % \iliid 7 fd B R4l i AVCC.
+  ADC6——%4i 1 E, Bit2

PE2 tA] LLH/E ADC #i \iEiE 6. ADC i \iEiE 6 i Rl )5 AVCC.
+ X—¥HE, Bit1

T4 iee.
+ ACO—¥i0 E, Bit0

ACO Hiy Lt 5l 5 PEO S H .
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ATmega48/88/168 145 ATmega48PB/88PB/168PB 7% -

FHRER X ATmega4d8/88/168 it AL 7E ATmegad8PB/88PB/168PB 447, H F it /s 5 i a1
I T A
AR, WRVTRREAL, ML EANE. V15 AR /O fitEas bl

SNRE I TR
RIS RSN N BRI 2174, Microchip 4TI (RIE R I R0AT 9

AR FEAH T 1E ATmegad8PB/88PB/168PB _I-1# i iy ATmegad8/88/168 15 it IR I NyF: & (I FH I, 45
ARIGEE RV 10 T OREE M B A7 A sl B, TR AT (24 T R IS 47 . TEBa8 M b, X Ue 347
AR e AT RE A R E ThRE, R AT RE S MR B R AMT M.

7E ATmega48/88/168 I, R IM27 {72800 B Ox4F Wl 2-1 iz,
&l 2-1. 3k H ATmega48/88/168 ¥ F/it

Ox4E SPDRO 7:0 SPID[7:0]
Ox4F Reserved
0x50 ACSR 7:0 ACD ACBG ACO ACI ACIE ACIC ACIS1 ACISO

1£ ATmega48PB/88PB/168PB -, 7iff#sfi & 0x4F Jy ACSRO #Ff7 5. % arfeas t & — N Sk il 540
s dan th 2= 5104 3 M6z, RN ACOE——HRIAUL LL e as i i B, wnf&l 2-2 frors.

& 2-2. 5kH ATmega48PB/88PB/168PB %1 it

Ox4E SPDR 7:0 SPID[7:0]
Ox4F ACSRO 7:0 ACOE
0x50 ACSR 7:0 ACD ACBG ACO ACI ACIE ACIC ACIS [1:0]

R EAMiiE ACO, ¥ ATmegad8PB/88PB/168PB i1 ATmega48/88/168 [ E &, ACO AlfE4:
SIS IERE R GND 511, =4 ZAMT A

Ha
NHIRYT ATmegad8PB/88PB/168PB 1t 5e # i #sh 2 £, WAl B H 8. BOHRAR Atmel
Studio 7.0 FEESHEH AR, B LR AT Foh S

«  {F Atmel Studio 7.0 T EF:H, #iki Tools (1.A) ->Device Pack Manager (Z8{f(1E 74 . &
Device Pack Manager % 1, £ ATmega DFP Rkt i, A5t “Install” (23) -
>|nstall Selected Packs (Z3:i%Ef) .

« [EBAJ7 Vi hitp://packs.download.atmel.com/, T #f&#i ] Atmel ATmega Series Device
Support (Atmel ATmega FZIY#FXFF) o 2235 FEMISCIES
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EBRS

AVR®P= i 1 45 A GE4% Atmel Studio 7 ST RIFEL, AVR THEE. Hifes. AT LAM,

ERIT KA

Atmel Studio 7

ATmega48PB/88PB/168PB 15 3| i # il A< ] Atmel Studio 7 37 ——F T Microchip . i HLJF & C/C+
+FIYC 4 ARAS ) 4 %% IDE.

Studio 4 A3 ATmega48PB/88PB/168PB.
5 1] http://www.microchip.com/development-tools/atmel-studio-7, 3H 5T ) 22 2R R e A J 36 55 M Hith
HREE,

IAR

ATmega48PB/88PB/168PB 73| Microchip AVR®f#] IAR Embedded Workbench®3Z #——i& Fi T 8 1
AVR IR C/IC++4a 1A% . 1AR 7 DA 2R {7 4 Hij 22 3¢ [P A S FF ATmega48PB/88PB/168PB .

AP NBAT bR EL 30 KK PHAl AR LA S 4 KB ARES R /INR BTN T TRCAS :  https://lwww.iar.com/iar-

embedded-workbench/partners/atmel/

FRTH
#iU ATmegad8PB/88PB/168PB 1 i LL F 4 T.A.:

*  Atmel-ICE

HAbAL 48 T Bt 3+ ATmega48PB/88PB/168PB:
* AVR Dragon

+ AVROne!

*  AVRISP mkll

- JTAGICE mkll

« JTAGICE3

»  Power Debugger
«  QT600

« STK500

- STK600

o B

- mEDBG

BAE Atmel Studio 7 T E ¥ T B 7£ Atmel Studio 7 T B2, #ady “Tools” (TLE) — “Device
Programming” (#3{Fgafe) o IS rgmfe)fa, EBEMFN TR, S{4FME0, AEHRE “Apply” (M
D o WSz T E A R A AR, Atmel Studio 2427 %8 58 5 T B[ i A

W—J7v%: #F Atmel Studio T HF:H, i “View” (HF) — “Available Atmel Tools” (T F 1 Atmel
T.H) . £ “Available Atmel Tools” % 9, ffgsd “Tool” , SRJSTE FHEHH kS “Upgrade...”
(F+e...) -
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4. Hri T Re
KE LT 5 ATmegad8/88/168 Lk, ATmegad8PB/88PB/168PB (115 1) AE ol Tt T fit .
* USART JEAAMURINLE FT A ARIRAS 2 A 3 7]
o BRI HE SR BT . (kB4 PEO S . O
« FHIS (ME—EE DD
e picoPower
«  ADC HRE &

4.1 USART
MG B GE AL, USART JEAR DAl &% 7T M A ARER A 3 T e i ATmegad8PB/88PB/168PB.

7E RxDn A3 H P M s AR AR, N3 8 MHz R 484 L HL, JH{fRE USART 4. jE3hjE, R
FEPRF R T N 8 MHz 41k 37 &5 J8 SN [RR UL AL U618, B mT AR AR i S it i 8 MHz $ik i 4%
P J I A 1 PR L5 L R L T 5

USART & e ks it m] £ 50 RS AR TAR .l 5 GG Wik M i fefz (SFDE) #ATfliRe. R
USART Jazhhlr fevr (RXSIE) 78 1, WFEAS I 25 shink 37 B4 s USART #2455 3 i

AT A ST W DI RERS . R SR DI R AR BRSO S0 R 8 MHz 4R 4% M1 USART I . HoAirf
PHORFHE IRES, BEERWGE P I MCU.

() D2 B i R T 3 R e T M R 25 I T AR P AR IRAGE 5

o SRARIREER: RGEIR 4 240
* fEplEdEH: 500 kbps

SoP AR C FB ORIBR R BT R 25 1 A o Ak ) PR R A 2K

o AFRARIREEN: 5 TR
K41 EREEEA TR SERRRE

P Wik
s 6 7 8 9 10
0 - 28.8 kbps +6.67 +5.79 +5.11 +4.58 +4.14 +3.78
-5.88 -5.08 -4.48 -4.00 -3.61 -3.30
38.4 kbps +6.63 +5.75 +5.08 +4.55 +4.12 +3.76
-5.88 -5.08 -4.48 -4.00 -3.61 -3.30
57.6 kbps +6.10 +5.30 +4.69 +4.20 +3.80 +3.47
-5.88 -5.08 -4.48 -4.00 -3.61 -3.30
76.8 kbps +5.59 +4.85 +4.29 +3.85 +3.48 +3.18
-5.88 -5.08 -4.48 -4.00 -3.61 -3.30
115.2 kbps +4.57 +3.97 +3.51 +3.15 +2.86 +2.61
-5.88 -5.08 -4.48 -4.00 -3.61 -3.30
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R 4-2. DEBEEREATHBRRBERRRIRE

PR R/
I CON AN R CHNN NN
0 - 57.6 kbps +5.66 +4.92 +4.35 +3.90 LR L)
-4.00 -3.45 -3.03 -2.70 -2.44 -2.22
76.8 kbps +5.59 +4.85 +4.29 +3.85 +3.48 +3.18
-4.00 -3.45 -3.03 -2.70 -2.44 -2.22
115.2 kbps +4.57 +3.97 +3.51 +3.15 +2.86 +2.61
-4.00 -3.45 -3.03 -2.70 -2.44 -2.22
42 KRR

U SR AE AR L B 2 AR S 2747 2% C (ACSRO) FR AL L i 284 AR (ACOE) A5 AN “17 , Jjf
W e s (ACO) Wl iEH:F| PEO.

4.3  FHE

&> ATmega48PB/88PB/168PB #i A — MEMIIFHI S (AR ME—2F ID) , AT IR 0 —
PRile

KT B 515 BRI EA PR
RN IR AT . RTINS S, TS IR R T A SR AT T # Y

% 4-3. BL44TF
LT 0x0000
PR T 2 0x0002
WFBLET 3 0x0004
RC ¥Rk % & R HEF 11 0x0001
P55 7 1 0x000E
FP 557745 0 0x000F
FHI555 3 0x0010
A 575 2 0x0011
FP3) 5745 5 0x0012
FP 55775 4 0x0013
FFH5 71 6 0x0015
JPR ST 7 0x0016
A 5715 8 0x0017
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HrigThee

*:
RIS A RIE R F S5 DiRe, WSS PR S S 4 75 RIS RN 12 7955 5.

A7V 1/0 Hikl: OXFO-OxF8, ATl /0 % 1£ 4% SNOBRX Vj1i ATmega48PB/88PB/168PB
FA5 . FA0S X e s i i 9 M E AR . ARELEE, 20 SNOBRx— %315 %
W8 E 0 TEA,

A RAATER 5 S s Bl W R s
C B

uint8 t serial num[9] = {0};
for(uint8 t i = 0; i < 9; i++){
i]

serial num( = *((uint8 t *) &DEVIDO+i);
}

SNOBRx—FF| 5 EFH 8 £ 0

7 - 6 5 - 4 3 - 2 1 0

(OxF8) Serial Number Byte 5 SNOBRS5
(OXF7) Serial Number Byte 4 SNOBR4
(OxF6) ‘ Serial Number Byte 3 SNOBR3
(OxF5) Serial Numbér Byte 2 SNOBR2
(OxF4) Serial Numbér Byte 1 SNOBR1
(OxF3) Serial Numbér Byte 0 SNOBRO
(0xF2) Serial Numbér Byte 6 SNOBR6
(OXF1) f Serial Number Byte 7 : SNOBR?
(0xFO) f Serial Number Byte 8 : SNOBRS

Read/Write R R R R R R R R

Initial Value ' Serial Ndmber Byte Value v

picoPower/ B & B AR AR A

AVR® picoPower %% [ 4 JF AMYAL & 435 1 % Fh picoPower Thfg. Wil i, T&JUMEEH), HE AT
AR IR AR A picoPower #3143 ARTTRELL T 43 T picoPower #3/F 1R AVR L4 Kt
TEMPEE, LNRDFETE B, £ TARBAATE PRI R w4 b SR 4058 B DI FE I RE -

H 15 “Innovative Techniques for Extremely Low Power Consumption with 8-bit Microcontrollers” (%

FH 8 A B i LSRR IO RE I B B AR ) MM F2E1d “ AVR4013-picoPower Basics”  (AVR4013-
picoPower JEffi 111D $24t 7 X picoPower DRER A/ 4H

BOD %t

1 BODLEVEL &£ fe K EATMI#E (BOD) K, BOD 2 /EARHRIAN 2 it i s k. N1 ThFe, 7]
Al P A0 RELE PR IR 045 1 BOD. il 4 2242545 1k BOD Ji, ARIRBEADIFEACTR AN —E. WRAE
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BAFZE R BOD, MIEEAKIRI S, BOD e LB . MARIRKEIM )5, BOD 2 B B sh i
AEo XA LA ERIEIRIRIAIN] Voo 7KF T RERIIE LT LB 22 A4 .

24 BOD 2& 1B, MARHRAS 2 iR (R R 208 60 ps, X A PABARAE MCU 4883047485 2 i BOD 1k & 1E
AR,

BOD %% 1kt MCU il %747 %% (MCUCR.BODS) () BOD RHRALIEH o K AL S N 1 23 5 P AH AR
#3U N BOD, 15 A 0 2 BOD fR£F T/ERAS. BRINEE AN BODS =0, iXK{f BOD {##; T/EIRZS.

H: 5\ BODS A7 € I 7 71 A RE A7 42 o
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5.3

AN2602
EHTIRE

BT Lhhe

BT

FTA AVR 5 LA — N = AR, I T38R0. 7E SR AT AT R R TR, 438
PEBE B AT P o 1% = AN TS bk 2 () rp . 6 T 38R 44 15, ATmega4d8/88/168 Fil
ATmega48PB/88PB/168PB i i % 7+, iHZ W, T R IKMIENE .

#* 5-1. &4 1D

-
oo oot o

ATmega48/V Ox1E 0x92 0x05

ATmega48PB Ox1E 0x92 0x10

ATmega88/V Ox1E 0x93 O0x0A

ATmega88PB Ox1E 0x93 0x16

ATmega168/V Ox1E 0x94 0x06

ATmega168PB Ox1E 0x94 0x15

EAREIRG o

ATmegad8/88/168 #s 4 & — AN 4RI SE IR VE NI I, Al i@ A & N A A 22 R FAZE T . 768 R
ATmegad48PB/88PB/168PB ', CUMIEx 4R M. 15 S WA -EdE F M “mfehya” —%=,

% 5-2. 2B IRY% % ATmegad8PB/88PB/168PB H %

RfEThRe ATmega48/88/168 ATmega48PB/88PB/168PB

SRR AR H 7

e
A B LB ORI SRR IR (K B R AR A o A SR BB B A LA, 17 2 WA IR BB s 0
AR EIE TN, ES

*  ATmega48PB/88PB/168PB - http://www.microchip.com/wwwproducts/en/ATmega168pb

*  ATmega48/88/168 - http://www.microchip.com/wwwproducts/en/ATmega168

*® 5-3. FATHRIERE

s S8 ATmega48/88/168 ATmega48PB/88PB/168PB
4.5 3.2 34

twirH WR KHEFE 3.7
RDY/BSY &
HA, P

ms
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EHTIRE

ATmega48/88/168 ATmega48PB/88PB/168PB | Hif

T T

twiLrH_CE WR {KHFZ 7.5 10.5
RDY/BSY &
P, T8
JHERR

tsvpv BS1H#&E O 250 0 350 ns
DATA %%

toLpv OE ftHFZ& 0 250 0 350 ns
DATA %%

# 5-4. 5N T—N#E EEPROM 725 A o al A ERE (SLABE)

_ ATmega48/88/168 ATmega48PB/88PB/168PB

twp_FLASH

twp_EEPROM 3.6 3.6 ms
twp_ERASE 9.0 10.5 ms
twp_Fuse = 4.5 ms
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6. [P

B ] 5 A0 56 ST AY
I DR R AR R SCAS

AVRO095: Migrating between ATmega48, ATmega88 and ATmega168
AVR512: Migration from ATmega48/88/168 to ATmega48P/88P/168P
AVR528: Migrating from ATmega48P/88P/168P to ATmega48PA/88P/168PA
AVR532: Migrating from ATmega48/88/168 to ATmega48A/88A/168A

AN2519: AVR Microcontroller Hardware Design Considerations
AT12615: Getting Started with ATmega48PB/88PB/ 168PB
AVR040: EMC Design Considerations

AVRO053: Calibration of the internal RC oscillator

AVR140: ATmega48/88/168 family run-time calibration of the Internal RC oscillator for LIN
applications

AVR910: In-System Programming

AVR4013: picoPower Basics

AVR4100: Selecting and testing 32kHz crystal oscillators for AVR microcontrollers
AVR42787: AVR Software User Guide

EHEFM NSRS, ES 0. http://www.microchip.com/wwwproducts/en/ATmega168pb

S

W FRA T T www.microchip.com.
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http://ww1.microchip.com/downloads/en/appnotes/atmel-1619-emc-design-considerations_applicationnote_avr040.pdf
http://ww1.microchip.com/downloads/en/appnotes/atmel-2555-internal-rc-oscillator-calibration-for-tinyavr-and-megaavr-devices_applicationnote_avr053.pdf
http://ww1.microchip.com/downloads/en/appnotes/doc7653.pdf
http://ww1.microchip.com/downloads/en/appnotes/doc7653.pdf
http://ww1.microchip.com/downloads/en/appnotes/atmel-0943-in-system-programming_applicationnote_avr910.pdf
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