Features
* High Performance, Low Power AVR™ BBt Microcontrol ler
* Advanced RISC Arch ibectune
= 120 Pawerful Instructions — Most Single Clock Cyele Execut] an
= 32 x B General Purpoze Working Reglaters
= Fulily Statle Operation
* Non-vaolatile Program and Data Memores
= 248K Bytes of In-System Programmable Program Memory Flash
= Endurance: 10,0600 Write/Erase Cycles
= 128256/512 Bytes In-System Programmable EEPROM
* Endurance: 100, i Write/Erase Cyeles
— 1262 56/512 Bytes Internal SRAM
= Programming Lock for Sef-Programming Flagh Program and EEPROM Duata
Security
* Perlpheral Features
= B-bit TimeriC ounter with Prescaler and Twe PAWM Chann el
— E-hlt High Speed TimeriCounter with Separate Prescaler
= 2 High Freguency PWM Outpute with Separate Ouiput Compare Reglsters
* Programmable Desd Time Gensrator
= 5] = Unvereal Serlal interface with Start Conditlon Detector
— 1i-hit ADC
« i Single Ended Channel s
= 2 Differential ADC Channel Palre with Programmable Galn (1x, 3i)
* Tempe rature Messurement
= Programmable Watchd og Timer with Separate On-chip Osclllator
= On~chip Analog Comparator
Speclal Mlcracontroller Features
= debugWIRE On-chip Debug Syetem
= In-By=stem Programmable via 8P Part
— External and Internal Interrupt Sources
= Low Power ldle, ADC Molze Reduction, and Power-down Modes
— Enhanced Power-on Reset Clrcult
= Programmable Brown-out Detectlon Clreult
— Internal Calibrated Oselll ater
Vi and Pachages
= 8Bix Programmable IO Lines
= B-pln PDIF, 8-pln SOIC, 20-pad QFNMLF, and &-pin TSS0P [only ATtinyd5W)
Operating YVolage
= 1.8 - 5.5V for ATHmy25W45VESY
— 2.7 - 5.5V for ATHmy 25 4585
* Speed Grade
— ATtny25W45VIBSY: 0 4 MHz @ 1.8 - 5.5V, 0 - 10 MHz @ 2.7 - 5.5V
= ATtny25/4585: 0 - 10 MHz @ 2.7 - 5.5V, 0- 20 MHz @ 4.5 - 5.5V
* [ndusirlal Temperature Range
* Low Power Consumiptlan
= Active Mode:
= 1 MHz, 1.8V 300 ph,
- Power-down Mode:
= 0.1 pA at 1.8V

Y )

8-bit AVR"
Microcontroller
with 2/4/8K
Bytes In-System
Programmable
Flash

ATtiny25/V
ATtiny45/V
ATtiny85/V *

* Preliminary

Summary
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1. Pin Configurations

Figure 1-1. Pinout ATHmy 254585
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HOTE Baottam pad should be soldared to ground.
DN D Mot Doninect

1.1  Pin Descriptions

111 VCC
Supply volage.

1.1.2 GMND
Smound.

1.1.3 Port B (PB3:PBO)
Port B is a B-bit bidirctional O port with imemal pullup eeietors (selkected for each bBt). The
Port B output buffers hawve seymmetrical drive chamactenstics with both high s ink and soure
capabllity. As inputs, Port B pine that ae exiemaly pulled ow will source curment f the pulkup

2 ATHINY25/45/85 mu————————————
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A Ttiny25/45/85

1.1.4 RESET

meeisiore arm activated. The Port B pine ae trietated when a meet condition becomes active,
evan ifthe clock is not ruRRing.

Port B ako serves the functions of various epecial featume of the ATtiny25/45/85 as |leted in
“Altemate Functions of Port B” on page 62,

Oin ATtiny25, the programmakblke |10 ports PB3 and PB4 (pine 2 and 3) are exchanged In
ATtim 15 Compatibility Mode for s upporting the backward compatibility with ATtiny15.

Reset input. A kow level on this pin for longer than the minimum puke kength will geneate a
eeat, even if the clockis not running and provided the reset pin has not been dieabled. The min-
imum puke kength is gven in Takke 21-4 on page 170, Shorer pukes are not guaranteed to
generate a reset.

The eset pincan also ke Led as a (weak) 'O pin.

ZEEEM-ANVR-OTID
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2. Overview

The ATtiny2545/85 & a bw-power CMOS B-bit microcontroller based on the AVR enhanced
RISC anchitectire. By executing powe ful inetructions in a single clock cycle, the ATHm2545/85
achieves thmmughputs approaching 1 MIPS par MHz aliowing the sye e m designer to optimize
powercomumplion vesUs plocessing speed.

21 Block Diagram

Figura 2-1. Block Diagram
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The AVR core combines a nch insfruction set with 32 general purpocee working regieters. All 32
mgieten are dirctly connecied to the Anthmetic Logic Unit (ALLY, allowing two inde pendant

4 ATHINY25/45/85 mu————————————
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regiters to be accessed inofe single instruction executed inone clock cye e, The reulting
amchitectune & mMome code efficient while achieving thoughput up to ten times faster than con-
vientiona| S15C micmooontmollers.

The ATtim2545/85 provides the following featums: 28K bites of InRSyetem Progmmmabe
Fiash, 128/256/512 bytes EEPROM, 1282567256 bytes SRAM, 6 geneml purpose 110 lines, 32
general purpoees working regietemrs, one B-bit TimedCounter with compame modes, one 8-bit high
spead TimedCountar, Lnvemal Sanal Inteface, Irtemal and External Intarrupla, a 4-channel,
10-bit ADC | @ programmable Watchdog Timer with intemal Osecillator, and thee soffwae selkct-
able power saving modea. |dle mode stops the CPL whilk allowing the SRAM, TimefCounter,
ADC, Analog Comparatar, and Imermipt eystem to continue functioning. Power-down mode
saves the register coments, disabling all chip functione until the rext Intermipt or Hardware
Reszet. ADC Moke Reduction mode stope the CPU and all 'O mod ules exce pt ADC, to minimze
gwitching nokee dunng ADC convemions.

The devica B manufactured using Atmels high density non-volatile memory technology. The
COn-chip ISP Flash allows the Program memory to be re-progammed |n-System through an SPI
senal in\eface, by a conventional nonrrvolatie mMemory program mer or By an O f-chip oot code
running on the AVR core.

The ATHm 224585 AVRE B supported with a fullsuite of pogram and syslem develpment ook
including: C Compiker, Macro Assemblenr, Program Debugger'Sim ulators and Evaluation ki,

| a3
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3. About

341 Rezources

A compmeheneive set of development took, application notes and datssheets ame available for
download on htp:fwww.atmel.co miavr.

32 Code Examples

Thie docume mtation containe simple code examples that brefly show how o lEe vamowe @Eis of
the device. These code examples assume that the par s pecific header fie B Included efor
compilation. Be awanre that not all C compilervendom include bit definitions in the header files
and interript handling in C is compiler depende nt. Pleass confirm with the C compller docume n-
tation for more detaik.

For i3 Regetems lbcated in the extended D map, "IN, "OUT", “SBI15", "SBIC", "C BI°, and “5BI”
instructions must be replced with Inetructions that allow access to extended 110, Typically, thie
meare "LOS™ and "STS combined with "SBRS", "SBRC", "5BR", and "CER. Mote that not all
AVR devices include an extendad 1O map.

33 Data Retention

Realiability Qualification meuls show that the projected data retention Bilure rate is much kees
than 1 PPM over 20 vears at B5"C or 100 vears at 25°C.

" ATHINY25/45/85 mu————————————
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4. Register Summary
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Fersompsatiblity with fulure devices, reerned bie e hould b2 writen B z=e [ accessed. Reeened VO memery addesses
& Pkl never be writien.

D Reglen within the addmes mnge 0x00 - 00 1F ane dieety bi-acsess bl g the SB|and CBI Inetrostione. [nthoeas
regkien, the value ofsingle bl can be s hee kad by wing the SBIS and SEIC Insfrustions.

Some of the Statue Flage ame cleaned by wriing 2 bglealons o them. Mode that, unlike most other AVRE, the CBl and SEBI
ez troses thes ez v (1] by o it by Lo & s if b bit, Al can the et ne be wed an reglten contsining sush Sete Flags . The
C Bl and SBI Instrue tions work with regleen Ox00 1o 0= 1F anb

Meta: 1.
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5. Instruction Set Summary

ZEEEM-ANVR-OTID

ﬂ M Ao Ben B Fd +—Md + B w, H |
AOC Hd, My e Md +—Hd+ B+ FOMYH i
ALY E-l: Aid Drrerech sfs b YYord B B | o M |+ K EEﬂE r
SiiE Bd, Br ‘Subbract kan Py Bid +—Fd - FL A H |
i B B Etrart Conuls of froem s pfar M+ Fid -K o H i
=B Bd, Br ittt sef Carry b Flagini Bd +Fd-Fe-C ECMYH ]
=BT ﬁ w‘ﬁaﬂ:—hlh h Fd +~—Hd-K-C =, H |
Y Fd K ‘Cagictract v cha s From 'Word P i | +— B P | - FLMYS F]

_AND Mg fr Log ical AME) Fisg e Fid +Fd «Fir Emy 1
ANE Bid K Lo el AMEY e b el S crm B B Bd +— Rd sk EMy 1
oM Md Mr il OF P Fid +~ Fd vHr EM 1
o [ Logyicel O Fis g w el Conni o M i v M i

_EDf Bd Rr Eoocimi v OFf Flaginimm. Md + Md & Py LMY i
== 1] Bd O’ Ca Md 0P - Bid FLMY i
MEDS E h“ﬁmnﬂ Fd + 0= - FBd m |
SER B i Sk B b i Bid +—Fd v F MY |

I.'._H EE =1 in B har Md +—Fd s F- 5!\' 1
[ Bd Incrament Bd +—Fd+1 EMY ]

_DEC Fd Dy rrwnd Md +Fd- 1 P i
11-1 ] ] T nk o B o Wi Md +Fd = Fd EMY 1

_CLA i Ci ot gy i Fd + Fd @ Fd Emy 1
B AN CH INS TRLUG oM
T k e o~ Poth+0 Maona F]

[une ncenctbarg oz bems 2
REALL k Flal nirvm Sidkroisin s Call P~ Po+htl Hons E]
ICALL I:II'..II:IEII:E oo F E 3
RET -7 Fsbam PC +— STACK Mons 4

& h-Eh L ETACK ] 4
CiPEE Fd Fr Corrpars, Shap f Exp | il = By PC— PO+ 2or 3 Mo |

CF LI Conpars Rd - B 2 :
GFC Fd,Fr Compars wh G ary Md-Fr -G F MY GH i

Ch Mo i P wth I e fd - K EMNYCH 1
EEMC Br b ki il i Flag i bt Clas vl iF Pl T +— PC + 2o 3 Mo ir-p|
N Hr B Ml ff Bk in Fleg nbert B Sk i Pl PG — PC F 2 or 3 Mo -l
=HC P E Bl il B i N0 g i ¢ I e v PO PC +— PO+ 2o 3 Mo - |

E P E Elﬂlnmﬂsﬂ:uﬁl |lmglﬁ1—ﬂ: +2 o Mo |
EMET Lk Brmch | Snbia. F ug Sak (SRl = 1) Hn P —PTH + 1 Mona 12
BN EC Lk Brmnch 1| SEafin Hsﬂ—d if w [ B PG PGt 1 MHms I+
BN ED k hﬂllE- IIE- I!hnh:-l—rﬂ“‘ k+ 0 Mons il
ERINE k Eirmnch if ok [ | IIE- E:ﬂllh:i—l'l:"‘ kt 1 E E
ERCE k hﬂllﬁgﬁl IIE- I!hnh:-l—m“‘k“‘l Hons a2
ENCT k hﬁllﬁﬂﬂhd IIE-DIHBH:-!—H:"‘FE"‘I E E
BREH k Eranch | Sarrm o High et G = ) e P — P TR+ O Mone I+
ERLO k Eirmact | Lo v iHG = 1t e —FT Tkt 1 Mons 1
BN [ Brarch i} Min . iH= ) o PC PO F R+ 0 Hons 2
BRI k vt if Pl iHi= 0w n PC PG+ R+ O Monm {Ir]
BROE k Brmrch | b oo =i i T e O P P+ b 1 Mo 12
EFLT k Eiranch if Lusa Than ha EEH u"l‘- I:hnrﬁi—rﬁ“‘ k+ 1 E E
ERHE k Brmrch | Hu b C iy Flag S = 1) B PE P+ k1 Mona 12
BN HC k htﬂl'l‘..ﬁﬂ“! = T'] |lﬂ-n2l-uh:1—l'l.1+k+l MHms I+
BREE k Eranch (BT = 1 iHmn P —PC +k T Honm 12
ERTC k Branch | '-I =7 . Illl-ﬂ:humi—rﬂ"‘ k+ 1 E E
ERYS k hﬂllﬂ'«ﬁl'-ilﬂ IIE-!!hmi—m“‘k“‘l Mo a2
ERST k h-:hllﬂu-h-'hll&-d |IE-EEHH.'.-|—H.'.+k+I Mo 12
ERE k Eiranch i Intsrmap Ena B d i = Vi Hwn PC —PC+ R+ 1 Mo a2

ﬂ [ h—:n:lEhuuu "I"E“"': —PC +k+ 1 Mo 12
BIT AND BIT-TEST INSTRLIC TOME
=] -] ki i i ) P o WO i - 1 Monm 2
CHE FE Cluo Bifin O Flagialin g WP B+ O Mons 2
Lo A Logica chitLat Rt 1)+ Roil, Mal) 0 ZCMY ]
LR Bd Log il 15 i Fekin| + Bidin +11, BP0 FLMY i

[aa X B i g G Bl C o e et T Zony :




Mnemonics Operands Dresoription Operation Flags #llocks
TR A | Pltets Fg Thimgh Cary o Sty PR e 1 10 v P ) = 0
AR fd Anttarmiic S Fag b ki +— 1L =0 B A=, 1

A Md o Mt . Mo T FT i PMon s i
BEET n Flmg Sk ERE) — 1 S 1
BCLM z Flug Cl st EMEOR) + 0 EMETh 1
BT .14 Bt Storm From P ge e to T T + Mok T 1
B Hid, B B | o] P T b Pl g et Mol +— T Mons 1
£ “EE Ei— | E |
C LG [= T 4= .. (=X ] [= Ll
EEN HHIH “! Ml 1 M |
= ot Mg nivvm Flag M+ 0 N 1
| SES Eait Furn Flug FL | x 1
GLE Cim o I v Flg E+0 I 1
-l ‘Cickw | inlmpt Erstols 41 ] 1
(=111} ‘Dot nsmapk [a ] I +0 1 1
SEE Sk i grm ol T Flng 51 - |
-] Clawr Sgnad Task Flng E+ 0 £ 1
=B Hak Tann G wrrn B O verfions . a1 s 1
CLs Claor Fam Compdems nk O erfios L. | W 1
| SET Sak T n SREG T a1 T 1
CLT Clawt T i SRES T 0 T 1
SEH Sk Hull Cary f’ in SRED Ha 1 H |
m Cim ' Hial | Ca iy Pl g in SREG ;-i—I:I ; 1
OATA TR AMSFER INSTRLC BOME
MOy Md, Mr Picrvm Bl wn Plas g b, Md +Hr Mone 1
MO M Eﬁ:u:w B P o+ Fer i fie bonm i
LEN Bid K e o o cim i Bd +« K Mona 1
LB B, & Lo o chirm B Mo 2
LD M, 5+ Lowd ihdrscfend Pobne Ml 5L K-+ 1 Maona F]
| LD Fd- X Lomd incirwctan d Pre-De . Ee -1 e K Mo F
LB ¥ [ e— Md % Mona F]
LG .J'I""‘ Lomd idesciend Poi-hc .ﬂi—l!l. Tae=T Tl E r
LB Bd, - ¥ Lomd o Pra-fsc. ¥ o ¥ L, B 4 (5 P o 2
Lo Fid i LLosw o i cir s DVl e Bd (¥ + i Mons F]
LE (3 Lo i chrm [T [ 2
LB Md, F+ Lomd indrsckand Poak-inc Md q—EIq—bl Mons 2
LB P, -2 Loud hemctand Fra-Bac IZ-1,Fde 45 Mo z
Lih ‘J._E"‘q Loen ol i chrws cf sl ﬁﬂmd Mo +—E+q:| Mo 2
L B k e o s ey SRR Bd + Mona 2
& =, B 3 rm i chirm o ) o B Mo 2
=F X+ M e ndrsctend Pokne [ ey 5 gFa L) | Mona 2
-1 - X, Mr 53 rm e cif e d Pre-Dsc. Ko K- L (K Fr Mons 2
= B Eombdemct ¥~ B — Fios ]
-1 W+, Fr 3o rm Indrw cif end Poek-nc. w'l'-i—l"" 1 Mo 2
13 - ¥, Mr i rm i crw cf en d Pre-Dsc. ¥ o ¥ 05— B Mon= 2
-7} 'IWE 30 rm I chr v I:I=.E-:-:r-d E"*q]i—! Moa 2
-1 I Hr 530 rm I chrm & M Mons 2
-1 E"‘.ﬁ i re I chrs cf and Poak-nc. Eq—.ﬁ!i—!*‘l Mo 2
-1 -X B 153 v i ol cf e Pre-Dmc EvI-1,E+ B Hone 2
S5 Ergfe Sk rm iy clrw cf i th EVim pd s g+ Br Mo 2
EiE I B ¥ v [ 8 By LA i+~ e Maona ]
LR Lo d Proprm m Ms oy MO Monm 3
L Bd X Lomd 1 Ml Hd Mons p |
I._I'Il E"‘ Lomd 1 M wd PosMinc Rd 1—&21—2‘" Mo 3
=l 53 fm P o ks Py’ iz +— MEFD Monas
Il Rar nras PP bms ;
CHLA P, Chak Pork P+ P Mons 1
_PFUEH Fir Pumh s g bar on Shack ETACK +— Fr Mo 2
I I I T B alak = i
MC U COMTROL INSTELC TOME
1= — Mo Opemion Mone 1
5 B L 1] jamm spwriicdscr: for Sesp function) Mo 1
WM Miln i ciog M inw apwei icdecr: for WIEFT e Mo 1
BN EAH Eirmak: For On-chi p Omiiig Oroky Mo A

10 ATHINYZ25/45/8 D e ——

IEEEM-AVIR-OTMD



s A Ttiny25/45/85

6. Ordering Information

6.1 ATtiny25
Spead (MHz) ' Power Supply Ordering Code ™" Package = Operational Ranges
ATty 2S\-10P L 8P3
ATtny25\-108 0 8g2
" 8. ssy ATtiny25\-108H as2 Industrial
8- ATty 25\-10850L sas1 (-40°C 1 +885C) )
ATHny25\-108SH sas1
ATty 2S\-10MU 20M1
ATtny25-20PLI 8P3
ATtiny25-2080) 8g2
ATtiny25-208H as2 Industrial
e 27-55V ATtiny25-20850) 5881 (-40°T: 1 +85°C ) )
ATtiny25-205SH sas1
ATtiny25-20MU 20M1
ATHny25\-10SN 8s2
ATHny25V-10SNR 8s2 Induetrial
1o 18-55v ATtiny 25\ 1055M sas1 (-40°C 1o +105°C) &
ATty 25\-108SNR sas1
ATtny25-208N 8s2
ATHiny25-20SNR as2 Induetrial
0 27-35V ATty 25-2055N 5851 (40°C 1o +105°C) &
ATHiny25-205SNR sas1

Motes: 1. Code Indeakms:

— H: NiFdAu lad finkh
— Uer N mate tin
- Rifape & eal

2. All packages are Phfree, halide-ee and fully green and they comphy with the Eurepan dirrcthe for Resirictien of Hazand-
ols Suksances (ReHS).

3. ForSpeedve. Weoq, see 213 “Spead” on page 168,

4. Thess davices canako be gupplied inwaferform. Pleass csntact your beal Atme|zakee office for detalled omrdaring Informa-
thevm s mlminnwmn gues it e,

5. ForTypkal and Elkcirical ¢ haracte rigtks forthie dovies please consull Appendb: A, ATy 250 Spes flcaten at 1059,

Package Type
8P3 8-lsad, 0.300" Wids, Plastic Dual Inline Packags (POIP)
882 B-lnad, 0.200" Wids, Plastl GulFWing Small Gutline (EIAJ SOI)
S851 B-lnad, 0.150" Wide, Plastle GulFWing Small Outline (JEDEC S0I5)
20M1 2-pad, 4 x 4 x 0.8 mm Body, Cuad Fiat No-LeadM ke Lead Frame Packags (GF NIMLF)

ZEEEM-ANVR-OTID
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62 ATtiny45
Speed (MHz) ' Power Supply Ordering Code'" Package = Operational Range
ATtimyd S\ 10PL ap3a
ATtimyd 5\ 1050 a5z
10 1B- 58V ATtinyd5W-105H a5z | meust rial
B- ATtinydS\E10%0 ax (-40°C 1 +asc ) )
ATty d SV 10X UR ax
AT timydS\-10M U 20M1
AT timyd5-20PU ap3a
ATtimyd5-2050 a5z
ATty d5-205H a5z | meust rial
0 27-55V ATtinyd5-20XU ax (40°C 1 +85C) )
AT iy d 520X UR ax
AT timy 4 5-20MU M1

Motes: 1. Code Indeakms:

— H: MiPdA lad finkh

— U matie lin
- Rifape & eal

2. All packages are Phfree, halide-ee and fully green and they comphy with the Eurepan dirrcthe for Resirictien of Hazand-
ols Suksances (ReHS).

3. ForSpeedve. Weoq, see 213 “Spead” on page 168,

4. Thess davices canako be gupplied inwaferform. Pleass csntact your beal Atme|zakee office for detalled omrdaring Informa-
thevm s mlminnwmn gues it e,

Package Type

8-lead, 0.300" Wide, Flaelle Dusl Inline Paekage (POIF)

B-lead, 0200" Wids, Flstle GulFWing Small Outline (EIAS SOIC)

B-lead, 44 mm Wide, Plastls Thin Shrink Small Culline Paskage (TSSOF)

(% 8|2

20-pad, 4 x 4 % 08 mm Body, Quad Fiat Mo-LeadM™ ko Lead Frame Package (0O F MMLF)

12 ATHINYZ25/45/8 D e —
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6.3 ATtinyd5
Speed (MHz) ' Power Supply Ordering Code'" Package = Operational Range
ATtimyas\-10FLU ap3
10 18- 58y ATtimyas\- 1050 a5z | macfluset rha
: ATHnyES\-108H a2 (-405C: 1 +aSac ) )
ATtinyBS-10M LU 20M1
ATty 85201 apP3
AT timyas-2050 852 I mef st ria
20 2.7-55v ATtiny8S-208H as2 (40°T: 1 +857C ) H)
AT timya5-20M0U 20M1

Motes: 1. Code Indcaboms:

= H: NiPdA lad finkh

— LI matie tin

2. Al packages amr Fh-free, halide-fres and full green and they aamphy with the Eurs pan dirctive or Reeiricton of Hazard-
ol Sukstnsss (RaeHS).

3. ForSpeedvs. Ve, see 213 "Spead on page 168,

4. These davices canako ba supplied Inwafer form. Pleass contact your beal Atme|eaks office fordataled odering Informa-
thermand minimum quanitles.

Package Type
8P3 8-lsad, 0.300" Wide, Plastie Dual Inline Packags (PDIF)
882 8-lad, 0200" Wide, Plastle GulFWing Small Outline (EIAJ SOIC)
20M1 20-pad, 4 x 4 x 0.8 mm Body, Guad Fiat No-LeadiM ko Lead Frame Package (GF WMLF)

ZEEEM-ANVR-OTID
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7. Packaging Information

71 B8P3

; E
Mooy o
E1
M
Top View € '
aA—-I
End View
COMMON DIMENS IONS
= o = {Unil of Mezsare = inches)
== e]
E | . A5 A SYMBOL| MIN | NOM | MAX | NOTE

| A aza| 2

AD o115 | o130 | o198
b am4| aois| oma| &
2 w2 ooes | aoe | ooval| 6
B3 omo| aom | oms| e

& aoa | aoio | oo0is
| [ 035 | o3ss | ool 3
— - L [} 1.008 a
b3 b E 00| aaw| omxs| 4
4RLCs Ef o240 | ozs0 | ozao| 3

. . a 0,100 BSC
Side View

Y 0.300 BSC 4
L a1s| a1m| otsof| 2

Motes 1. This devaing is for geneml inlarmation anly; reler 1 JEDEC Drawing MS-001, Varision BA far ad difional inform aion.
2. Diransicns A and Lam maasumd with the packags sssted in JEDEC seating plana Gauge GS-3.
2.0, 01 and E1 dimensione do not indude mal Flash or provusions. Mald Fash ar prsusions sholl not exossd 0,010 insh.
4. E and e/ massumd with the laads constmined to be parpendiculsr % datum.
8. Peirtad ar munded ead ips am prelemed 1o sase insfion.
8. b2 and b3 maximum dimensions da net incuds Darmbar profiusions. Darmbar profrsions shall nol excesd 0010 §0.25 mm).

ovoate
TITLE ]
2395 Crchard Parkway 8P3, Blead, 0.300" Wide Body, Plastic Dusal - s
San Jose, CA 95131 in-ine Package (PDIF)
14 ATHINY25/45/8 S e —
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72 852

iddd 2
® e E

s - i

TOP VIEW 0
END VIEW
(@] o 4"‘ =—b COMMON DIMENSIONS

A {LUrilt ol Mestisars = men)
lsvmeor] wmm | wom | max | mote
.Ir l Al A 170 216
t 1| | | A 005 025
= b .35 .48
* 018 nas | 4
5 D 513 535
El 518 5e0 | 2
E 7.70 828
SIDE VIEW L 051 088
8 a- &
. 127 BSC a

kote: 1. This drawing i= for ganaml nfamatian anly; relaria E W) Drawing EDR-7220 far addifonal infanmma fian -
2. Mismakch o $ha uppar and lovwer dies and msin bures are’incudad
3. Dedermmines 1ha ue gaom el posifion
4. Values b, C apply to plated taminal The standamd $hickness af the plating layer shall massure batwean 0007 9 021 mm

41 508
TITLE REY
packagedmwings@ atmel.com | Cutline Package (EIA} STH gs52 F

Py :
IEEEM-RNIR-DTID
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73 5831

[ A COMMON DIMENSIONS
-:LJ::I::IJ _‘L 3 Uit o Maasurs = mm)
EYMBOL| MM | MOM | MAX | HOTE
. (O} Al E 79 220
E1l aa1 238
Side View A 135 176
Al i 028
™ D A8 A8
j C a17 025
T %-‘L— L%B b 31 051
. L 04 127
End View ; pp—
9 ¢ | G

Motes: 1. This drawing is for genaral indarmation only; redar ia JEDEC Drawing MS-012 farpropar dimensons, damnoas, datums, &ic.

TE803
TITLE DRAWING NO. |REY
2325 Orchard Parkway 88581, 8dead, 0.150" Wide Body, Plasic Gull Wing Small SAS1 A

San.Jose, CA 95131 Culine {JEDEC SOIC)

16 ATHINYZ25/45/8 D e —
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ATtiny25/45/85

-

=

San Joae, CA 25131

Small Culline Package (TSS0P)

l..ll_ —
End View
El| | E
H H H H S | L
Top View
B — - — = —]
A COMMON DIME NEI0NS
| {Uri o Measure =mm)
]I' ‘1 Al SYMBOL| MIN | NOM | MAX | MOTE
- — A 1.08 1.1 1.20
r l‘ A Q08 .18 Q18
T 1T b 028 - .30
C - 0127 -
=y 1] 2410 a08 a1a
o -
= [ 430 440 450
Side View E 620 | &40 | @60
# Q68 TYP
L a5a Q60 a7
o i - &
Male: Thess drawings are for géenaral inkamatiaon only. Aaler o JEDEC Drawing MO-153AC
414405
TTLE REV.
2325 Orchard Parkoway 8X, 8-lead, 4.4 mm Body Widih, Plasfic Thin Shrink ax A

ZEEEM-ANVR-OTID
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75 20M1
- (0] >
A
|
Piri 1 1D
2
" [£] SIDE VIEW
Y
TOPVIEW
-
P B N
Juudty -
— P [ — =
_— Pin #1 ) ]2
5 Match COMMON DIMENSIONS
T: {020 H) :3 Uit af Meaasure =mm)
[ ] SYMEOL| MM MOM | MAN | NOTE
— - - A |om | om | om
A1 - om | oos
n r] n n #L a2 0.20 REF
|‘_ b o | oz | om
a2
D 4.00 BSC
BOTTOM VIEW m |24 | 2m | 2m
E 4.00 BEC
e | oes | 20 | o7
. 0.50 BSC
Mote: Aslamncs JEDEC Standam MO-220, Fig. 1 &AW Singulation) WiGGD-5. L e l 01.40 l 0.5
10V 27T 0
TITLE DRAWING NO. |REY
2325 Orchard Parkeway | 2001, 20-pad, 4 » 4 % 0.8 mm Body, Lead Piich 0.50 mm,
San Jose, CA 95131 | 2.6 mm Exposed Pad, Micro Lead Frame Padage (MLF) 20M1 A
12 ATHINY25/45/85
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8. Errata

8.1 Errata ATtiny25

1A Rev ¥ and E

8.1.2 Rev B and C

8.1.3 Rev A

The mvieion ketter in the section rfer to the reveion of the ATtiny25 devica.

Mo known e mata.

* EEPROM read may fall at low supply voltage § low clock freguency

1. EEPROM read may fall at low supply voltage § low cleck frequency
Trying o read EEPROM at low cloc k fredquene es andfor low supply voltage may result in
invalid data.

Problem Fix'Workanound

Do not use the EEPROM when clock flrequency is balow 1 MHz and supply vollage B elow
2V, F operating frequency can not be meed above 1 MHz then supply voltage should b=
mare than 3V, Similarly, if supply voltage can not be mieed above 2V then opaating fre-
quency should be mome than 2 MHz.

This feature & known to be temperature dependent but it has not been charactersed.
Guidelines ame given for room tempe atu e, anly.

Mot eampled.

ZEEEM-ANVR-OTID
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Ba2A

B2.2

B2.3

20

Errata ATtiny45

Rev F and G

Rev D and E

Rev B and C

M_
—— — —— — — ]

The rvieon ktter in thie section refer to the rvieion of the ATtinydS device.

Mo known emata

* EEPROM read may fall at low supply voltage | low clock freguency

EEPRCOM read may fail &t low supply voltage §low clock frequency

Trying o read EEPROM at low cloc k frequenc es andfor low supply voltage may result in
invalid data.

Problem FixWeork anound

Do not use the EEPROM when clock fregquency iz balow 1 MHz and supply volage B below
2V, f opemting frequancy can not be mieed above 1 MHz then supply voltage should be
maore than 3V, Similarly, if supply voltage can not be mieed above 2V then opemating fre-
fuency ehould be mom than 2 MHz.

This feature & known to be temperatue dependent but it has not been charactersed.
Guidelines ame given for room tempe atu e, anly.

PLL nat lecking

EEPROM read from application code does not wark In Lock Bit Made 3

EEFROM read may fall at low supply valtage | low clock frequency

Timer Counter 1 PWHM output generation an OC18- XOC1E does not work ¢ omectly

PLL not lecking
When at frequencies balow 6.0 MHz, the PLL will not lock

Problem fix ! Workaraund
When using the PLL, run at 6.0 MHz or higher.

EEPROM read from application code does not work in Lock Bit Mode 3
When the Memaory Lock Bits LB2 and LB1 ame programmed o mode 3, EEPROM read does
not work from the application code.

Problem Fix'Work around

Do noteet Lock Bit Protection Mode 3 when the application code needs to read from
EEFROM.

EEPRCOM read may fail &t low supply voltage §low clock frequency

Trying o read EEPROM at low cloc k frequenc es andfor low supply voltage may result in
invalid data.

Problem FixWorkanound
Do not use the EEPROM when clock fregquency iz balow 1 MHz and supply volage B below
2V, f opemting frequancy can not be mieed above 1 MHz then supply voltage should be

ATHINY25/45/85 mu————————————
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B2.4 Rav A

4,

mare than 3V, Similarly, if supply voltage can not be mieed above 2V then opaating fre-

quency should be mome than 2 MHz.

This feature & known to be temperature dependent but it has not been charactersed.

Guidelines ame given for room tempe atu e, anly.

Timer Counter 1 PYWM output generation an GC1B — XOC1EB does not work correctly

Timer Countarl PWM ocutput OC1 B-X0C 1B does not wo tk coreetly. Only in the case when
the control bits, COMIB1 and COMABO are in the same mode as COM1AT1 and COMI1AD,

res pective by, the OC1B-X0OC1 B output worka comectly,
Problem Fix'Work around

The only workaround & to use same contol setting on COMIA[T1:0] and COMIB[1:0] control

bits, see table 14-4 in the date ehest. The poblem has bean fied for Timd S rev D,

Too high power down power consumption

DebugWIRE looses communlcatlon when slngle stepping inte interrupts

PLL nat locking
EEPROM read from application code does not wark In Lock Bt Mode 3
EEPROM read may fall at low supply voltage | low clock freguency

Teo high power down power consumption
Thmee situations will lead to a oo high power down power consumption. These am:;

— Anextemal clock B selected by fuses, butthe |0 PORT k& stillenabled as an output.

— The EEPROM & read before &ftering powe rdo'wi.
—WICC B 4.5 vols or higher.

Problem fix / Workaround
— Whean using extemal clock, avoid setting the clock pin ss Output.

— Do not read the EEPROM if power down power cofe umption B impora nt.
— ke WCC ower than 4.5 Volis.

DebugWIRE looses communication when single stepping into interrupts
When receiving an inte mupt during sing e ste pping, debugw ie will lbose

ciommunication.

Problem fix ! Workaraund
— Whensingleste pping, deable inermupts.
—Whendebugging inemipe, e breakpoints within the intermup routine, and run into
the inemrupt

PLL not lecking

When at frequencies balow 6.0 MHz, the PLL will not lock
Problem fix / Work around

When ueing the PLL, un at 6.0 MHz or higher.

EEPROM read from application code does not work in Lock Bit Mode 3

ZEEEM-ANVR-OTID
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When the Memaory Lock Bits LB2 and LB1 ame programmed o mode 3, EEPROM read does
not work from the application code.

Problem Fix'Work around

Do noteet Lock Bit Protection Mode 3 when the application code needs to read from
EEFROM.

EEPRCOM read may fail &t low supply voltage §low clock frequency

Trying o read EEPROM at low cloc k frequenc es andfor low supply voltage may result in
invalid data.

Problem FixWorkanound

Do not use the EEPROM when clock fregquency iz balow 1 MHz and supply volage B below
2V, f opemting frequancy can not be mieed above 1 MHz then supply voltage should be
maore than 3. Similarly, if supply voltage can not be mieed above 24 then opeating fre-
quency should be mome than 2 MHz.

This feature & known to be temperatue dependent but it has not been charactersed.
Guidelines ame given for room tempe atu e, anly.

ATHINY25/45/85 mu————————————
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8.3 Errata ATtinyg5
The rvieion ktter in thie section refer to the rvieion of the ATtiRYES device.

8.3.1 Rev B and C
Mo known emata.

8.3.2 Rav A
* EEPROM read may fall at low supply voltage | low clock freguency

1. EEPROM read may fall at low supply voltage I low clock frequency
Trying o read EEPROM at low cloc k frequenc es andfor low supply voltage may result in
invalid data.

Problem FixWeork anound

Do not use the EEPROM when clock fregquency iz balow 1 MHz and supply volage B below
2V, f opemting frequancy can not be mieed above 1 MHz then supply voltage should be
maore than 3V, Similarly, if supply voltage can not be mieed above 2V then opemating fre-
fuency ehould be mom than 2 MHz.

This feature & known to be temperatue dependent but it has not been charactersed.
Guidelines ame given for room tempe atu e, anly.

| 23
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9. Datasheet Revision History

9.1 Rev. 2586M-07/10
1.
2.

92 Rev. 2586L-06/10
1.

9.3 Rev. 2586K-01/08
1.
2.

Clanfied Saction .4 "Clock Output Buffer” on page 32.
Added Ordering Codes -SN and -SNR for ATtiny25 extended te mperature.

Added:

— TES0P for ATtimyds in “Features™ on page 1, Pinout Figure 1-1 on paoe 2, Ordening
Information in Szction 5.2 “ATtiny45™ on page 12, and Packaging Information in
Section 7.4 "8X" aon page 17

— Table 6-11, "Capacitance of Low-Fregquency Cristal Cecilleior,” on page 29

— Figure 22-35 on page 196 and Figure 22-37 on page 196, Ty pical Chamacteristics
pbt for Bandgap Voltage ve. V- and Temperatune

— Extended tempeature in Section 5.1 “ATtiny25" on page 11, Orderng Information

—Tape & reel pat numben in Ordering Information, in Section &.1 “ATtiny25" on page
11 and Section 6.2 "ATtiny4S on page 12

Updated:

— "Featues” on page 1, mmoved Preliminary from ATtim25

— Section 8.4.2 "Code Example™ on page 46

—"PCMSK — PinC hange Mask Regieter” on page 54, Bit Deschptions

= "TCCR1 —TimefCounerl Control Register on page 92 and "GTCCR — Geneal
TimerCounter! Confrol Regieter on page 93, COM bit descriptions clarified

— Section 20.3.2 "Calibration Bytes” on page 154, frequencies (8 MHz, B4 MHz)

— Table 20-11, "Minimum Wait Delay Before Writing the Mext Flash or EEFROM
Location,” on page 137, value ©rtwn gruse

— Table 20-16, "High-vao tage Senal Program ming Inetruction Set for ATtiny25/45/85 7
on page 163

— Table 21-1, "0C Characterietica. T, = <40°C to +85%C " on page 166, notes adjusied

— Table 21-11, “Senal Progamming Characte riatica, Ty = <400 to +85%C, Vo = 1.8 -
5.5V (Unkese Otherwize Moted),” on page 175, added tgppy

— Bit syntax throughout the datasheet, e.g. from CS02:.0 o CSO[R:0].

Updated Docume it Te mplate.

Added Sactions:

— "Data Retention” on page 6

—“Low Level Intemupf on page 51

— "Device Sgnature Imprint Tabk™ on page 153

Updated Sactions:

—"“Internal PLL for Fast Penpheral Clock Generation - clkPCK™ on page 24
—"System Clockand Clock Options™ on page 23

— "Internal PLL in ATtim 15 Compatibility Mode™ on page 24

20 ATHINYZ25/45/80
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—"Sleep Modes™ an page 35

— "Software BOD Disablk™ on page 36

“Extermnal Intermups” on page 51

“TimerCaountar! in PWM Mode™ on page 101

= "SI — Universal Sanal Inteface”™ on page 111

“Tempemture Measuremenf on page 137

“Reading Lock, Fuse and Signature Data from Software” on page 147
“Program And Data Memaory Lock BiE™ on page 151

“Fuee Bytes™ on page 152

“Signature Bytes™ on page 154

“Calibration Bytes™ on page 154

— "Syatem and Reset Characterietics™ on page 170

Added Figures:

— "Reaat Pin Output Volage va. Sink Cument (Moo = 3V on page 188

— "Reaet Pin Cutput Volage va. Sink Cument (Woe = 8V on page 190

— "Resat Pin Output Volage ve. Source Cument (Vzz = 3V on page 180
— "Reaat Pin Output Volage va. Source Cumant (Ve = 5V on page 181
Updated Figure:

—"Rezsat Logic™ on page 41

Updated Tables:

—"Stant-up Times for Inlemal Calibated RC Oscillator Clock™ on page 28

—"Stant-up Times for Inlemal Calibated RC Oscillator Cleck (in ATtiny1Ss Mode)™ on
page 28
—“SBtart-up Times for the 128 kHz Intemal Cecilleior on page 29

—"Compam Mode Select in PWM Mode™ on page B9

—"Compamr Mode Select in PWM Mode” on page 101

—"0C Chamcteretica. Ty, = <40%C to +85°C7 on page 165

— "Calibration Accuracy of IMtemal RS Oecillator™ on page 169

—"ADC Chamckerstics” on page 172

Updated Code Example in Saction:

—"Wnte" on page 17

Updated Bit Descriptions in:

—"MCLUCR - MCU Control Regieter” on page 38

—"Bitz TH —COMOIA[1:0): Compar Match Output A Mode™ on page B0
—"Bits 54 —COMOIEB[1:0]: Compamr Match Sufput B Mode™ on page BO
—"Bits 20 - ADTS[2:0]: ADC Aulo Trgger Souma”™ on page 142
—"SPMCSR — Store Program Memary Control and Status Regieter” on page 149,

Updated description of feature “EEPROM read may fail at low supply voliege / low
clock frequency” in Sections;

— "Errata ATtiny25" on page 19
— "Errata ATtinyd5"™ on page 20

e 25
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— “Errata ATHinyBE™ an page 23
10. Updated Package Description in Sections:
— "ATtiny25" on page 11
—"ATtiny45™ on page 12
—"ATtiny&5" on page 13
11. Updated Package Drawing:
—"5851" on pge 16
12, Updated Order Codes for
—"ATtiny25" on page 1

94 Rev. 2586J-12/06

1. I pdated “Low Power Consum plior™ on page 1.

2. L pdated descrption of instruction length in “Architectura | Ove rview™ .

3. Updated Flash s ize in “In-System Re-programmable Flash Program Memory™ on
page 15,

4, I pdated cross-refemnces in sections “Atomic Byte Programming”™, “Erase” and

“Wnie” , slatingon page 17.

a. L pdated “Atomic Byte Programming” on page 17.

6. lJpdated “Inemal PLL for Fast Peripheral Clock Genemation - clkPCK on page 24.

T. Replced single clocking system figure with two: Figure -2 and Figure 6-3.

g. Updated Table &1on page 25, Tabk 6-13on page 30 and Tabk 66 on page 28,

a. I pdated “Calibated Internal Cecilbior on page 27.

10. Updated Table 6-5on page 27.

11. Updated "OSCCAL —Decillstor Calibration Regieter” on page 32.

12. Ipdated “CLKFR — Clock Prescale Regisier on page 33.

13. U pdated “Power-down Mode™ on page 36,

14, LUpdated “Bit O™ in “PRR — Power Reduction Register” on page 39.

15. Added foothote to Table &3 on page 49,

16. Updated Table 10-5on page G5,

17. Delkted “Bite 7, 27 in "MC UCR — MCU Conto| Regeter on page 66,

18. Updated and moved section “TimerCountamd Precaler and Clock Soumes”, now
located on page GE.

14. Updated “Timer/Counta M1 Initialzation for Asynchmonouws Mode™ on page 831,

20. I pdated bit descrption in “PLLCSR — PLL Control and Status Register on page 97
and "PLLCSRE — PLL Contral and Status Regieter” on page 107,

21. Added meommended maximum fredqueney InPrescaling and Conversion Timing™ an
page 129,

22, I pdated Figure 17-8 on page 133 .

23. I pdated “Temperatune Measurment” on page 137.

24, Updated Table 17-2on page 138,

26 ATHINYZ25/45/80
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25 I pdated bit RAW descriptions in:
"TIMSK - TimefCounter Intemup Mask Regieter” on page B4,
"TIFR — TimerCounter Interrupt Flag Regieter on page 84,
"TIMSK - Time fCounter Inte mipt Mask Regieter” on page 95,
“TIFR — TimerCounter Interrupt Fleg Regieter on page 96,
“PLLZ SR — PLL Confral and Status Regeter on page 97,
"TIMSK - TimefCounter Intemup Mask Regieter” on page 106,
“TIFR — TimerCounter Interrupt Flsg Regieter” on page 106,
"PLLCSR — PLL Control and Status Regieter on page 107 and
“DIDRD — Digital Input Disabke Regieter 0™ on page 142,

216 Addad limitation to “Limitatione of debugWIRE on page 144,

27. I pdated “DC C hamckrstics™ on page 166,

28. Updated Table 21-T on page 171.

28, L pdated Figure 2146 on page 176.

30. Updated Tablke 21-12 on page 176.

31. Updated Table 22-1on page 182,

32 Updated Table 22-2 on page 182,

33 Updated Table 22-30, Tablke 22-31 and Table 22-32, starting on page 193,
34, Updated Table 22-33, Table 22-34 and Tabl 22-35, starting on page 194,
35, Updated Table 22-39on page 197.

36, Updated Table 2246, Table 2247, Table 2248 and Table 2249,

95 Rev. 258610906

1. All Characte rzation data moved b “Elecirical Charack stics™ on page 166.

2. All Regieter Descriptions are gathered up in sepemste sectiors in the end of each
chapter.

3. Updated Tabk 11-3 on page 81, Tabk 11-5 on page &2, Tablk 116 on pege 83 and

Tabk 20-4 on page 152,

I pdated “Calibated Internal Oscilbior on page 27.

Updated Mot in Table 7-1on page 35,

pdated “Systemn Control and Reset” on page 41.

I pdated Regieter Descrption in“V0 Pors™ on page 55.

U pdated Features in “LIS| — Universal Serial Inteface™ on page 111.

lUpdated Code Example in “SPI Master Dperation Example™ on page 113 and “SPI
Skve Opeation Exampke™on page 114,

10. U pdated “Anslog Comparator Multiplexed Input” on page 123.

o m o~ @ th &

11. L pdated Figure 17-1 on page 127.
12. I pdated “Sigrature Bytes™ on page 154.
13. Updated “Elecirical Characterstics™ on page 166,

96 Rev. 2586H-06/06

1. I pdated “Calibated Internal Cecilbior on page 27.
2. Updated Table 6.5.1 on page 32.
3. Added Tablke 21-2 on page 169,
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Updated “Infemal PLL for Fast Perpheral Clock Generation - clkPCK™ on page 24.
I pdated “Default Clock Souce”™ on page 31.

Updated “Low-Frequency Crystal Oscillator on page 29.

Updated "Calibrated Intemal Cecillbior on page 27.

I pdated “Clock O utput Buffer on page 32.

L pdated “Power Management and Sles p Modes™ on page 35.

Added “Software BOD Deable” on page 36,

I pdated Figure 18-1 on page 123.

Updated “Bit & — ACEG: Analog Comparator Bandgap Select” on page 124.
Added note for Table 17-2 on page 129,

I pdated “Regeter Summan”™ on page 7.

L pdated “Digital Input Enable and Skeep Modes™ on page 59.
IJpdated Tabke 20-16 on page 163,
U pdated "0 rdering |nformation” on page 11.

| pdated Features in “Analkog to Digital Converler on page 126.
Updated Operation in “Anakg to Digital Cometer on page 126,
Lpdated Table 17-2 on page 138,

IJpdated Tabke 17-3on page 138.

Updated “Errats” on page 19.

Ipdated Tabk 6-13 on page 30, Table & 10 on page 29, Table 6-3 on page 26,
Tabk 69 on page 289, Table 6-5on page 27, Tabke 9-1 on page 50, Takk 174 on
page 138, Table 20-16 on page 163, Tabklk 218 on page 172,

Updated “Timer/Counta 1 in PWW Mode™ on page 89,

U pdated text “Bit 2 — TOW1: TimedCounter! Overfiow Flag™ on page 97.

Lpdated walues in “DC Characteristics™ on page 166,

LUpdated “Register Summarny™ on page 7.

I pdated "0 dering |nformation” on pEoe 11.

Updated Rew B and C in “Errata ATtimy 45" on page 20.

All referances to power-ssve mode am mmoved.

IJpdated Regieter Adesses.

LUpdated “Features™ on page 1.

IJpdated Figure 1-1on page 2.

Updated Code Examples on page 18 and page 19.

Moved “Temperature Measuremenf to Section 17.12 page 137.
I pdated “Regeter Summan”™ on page 7.

U pdated "0 rdering |nformation” on page 11.
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9.12 Rev. 2586B-05/05
1.

9.13 Rev. 2586A-02/05
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C LE| added, instances of EEMWEEEWE mnamed EEMPE/EEPE, emoved some
TED.

Removed "Prliminary Descrption” from "Temparature Measurement™ on page 13T
U pdated “Featums”™ on pEoe 1.

Updated Figure 1-1on page 2 and Figure 8-1on page 41.

Updated Tabe 7-2 on moge 38, Tabk 10-4 on page 65, Tabk 10-5 on page 65
Updated “Serial Progamming Imetruction sef on page 157.

Updated SPH regiter in “Instruction Set Summary™ on Eoe 9.

Updated "0OC C haraceretica™ on page 166,

Updated "Cdering |nformation” on page 11.

Updated “Errats” on page 19.
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