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EFM8BB2 #IE3%
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EFM8BB2 RIFBFEILT :
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. HEFHET - BBRAR%
o {ERLSESE . BIRBIEELSE
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« &% 22 HEIHEE. 5V FIR 1/0 518D

o =M 12 [RREEEIREE (ADC)

- AMRERRBILER, WE DAC A
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« A 16 fERTEE
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Core / Memory Clock Management

High Frequency
49 MHz RC
Oscillator

CIP-51 8051 Core External CMOS
(50 MHz) Oscillator

Flash Program
Memory
(16 KB)

High Frequency
24.5 MHz RC
Oscillator

RAM Memory Debug Interface Low Frequency
(2304 bytes) with C2 RC Oscillator

Serial Interfaces 1/0 Ports Timers and Triggers

2 x UART SPI B Pin Reset Jiliicy

Interrupts 0/1/2 L

High-Speed General
12C Slave Purpose I/0

Watchdog

12C | SMBus .
Timer

Pin Wakeup Timer 3/4 C

Lowest power mode with peripheral operational:

I:‘ Normal . Idle . Suspend . Snooze . Shutdown
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1. IneESIR

EFM8BB2 ZRHTNAEIN TFRFI.
. R
o k&R cIP-51 R
- 5i5fE 8051 IESERTEERS
o 70% IESHIBMITEIEA 1-2 REGATHEHEA
« 50 Wz = T{EsR=R
- NE:
« &= 16 KB (AT, AIERGAMEGEHRwE, HPaiE
64 FHFEXA 1 KB F1 512 FHEXE 15 KB
« ®S 2304 F RAM (E3IE 256 Fi5¥rAE 8051 RAM N
2048 FI5_E XRAM)
. HE:
« 5V i\ LDO FRJE=S
« AT cPU FIMZHEIERIAIER LDO FEESS
o DNELE {3 EE BR O LA BF
« 1/0: &%t 22 YAETIHEE 1/0 SIHD:
« RETHRASIMT 5 V BE
« BFINERRRMRERIINEIRE R I X
« 5 mA JEER, 12.5 mA IRULES R IFEIEIRSN LED
o BTERE:
« HNEB 49 WHz ¥EH=E, FE £1.5%
o AR 24.5 WHz %S, BE £2%
« KEE 80 kHz 1KSTRSH2E
+ SMER CMOS A 4fikIR

o TERTRS/THENESFN PWM:

o 3 BIETARIEIHEREEMES (PCA), ST PWM. 3f3K/LEBIFNSR
FHER

« 5 /N 16 fLiBEAEREE

s M ABEMIEFERRE, BRI EIRERThIRER

.« BIEMBFINEIRE:

« 2 4 UARRT, &5 3 JKiEis

« SPI™ FE/M, == 12 Mbps

+ SMBus™/|12C™ E /M, fFiS 400 kbps

* 12 ZiEM, &S 3.4 Mops

« 16 {iL CRC BfI, X¥F 256 FHARARNEESN CRC
TR :

« 12 {i AD #:3t3% (ADC)

« 2 NEAWATESENIRERRIM LB
A EIERARIAERL

. ENEFENETERRE

o WUMEHES. BSHIT

i UART 5|1SEHERF

-40 Z 85 °C B -40 E 125 °C ;BEEEHE
- ATRAER (FE PPAP)

22 & 3.6V E30F525VHEAER
QFN28. QSOP24 F1 QFN20 *f&

BRI EMEBE SN, BIREELIESE. MIEF ERSEMETiRSES, EFMSBB2 R EMAELEMYMAFRENHBREE. NERUHE
FEREREEE, IRMIESEMRIBEHURIEHEGNMFAR. FEERED €2 AFFERAREERAKNBBRES MU #HTIERA
R (FMERFLER) « 2%, ASERER. HEKZETIFRENEKNEHEESER. BENS. BEHITURBITRELE®S,
HITERA, FAARMMEFINEIREHIEMBER N LIE. FRFWIECEITHEER 2.2 8 3.6 V (HFE 5 V BEHFEN THS
5.25 V) . G Z&F0 | IZRIYIRME 28 S|EY QFN, 20 S|P QFN F1 24 S|P QSOP &, A RITRIZH 28 S|HI QFN F1 20 S|HI OFN

. FIATEIEMIFTETIRF RoHS EK,
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EFm3[BB2]2[F [16]GRIARIQFN28IR

‘ |—> Tape and Reel (Optional)
Package Type

Revision
Temperature Grade G (-40 to +85), | (-40 to +125), A (-40 to +125, Automotive Grade)
—— Flash Memory Size — 16 KB
—— Memory Type (Flash)
—— Family Feature Set
——) Busy Bee 2 Family
— Silicon Labs EFM8 Product Line

Figure 2.1. EFM8BB2 PHimS

FiE EFM8B2 F~mAFIEEFZLITINEE:

o BITHZESIE 50 MHz B9 CIP-51 %

o SFRERIRTESE (49 MHz. 24.5 MHz 1 80 kHz)

¢ SMBus

< 120

. SPI

« 2 /N UART

o 3 SETRBITEEEMS) (PWM, B R . 13K/ EEED
o 5 A 16 IERTEE

o 2 MEIIELECES

« 12 {iL AD #4538, MAENZRERS. BESEMRERRS
« 16 {if CRC #T

o #2353 AEC-Q100 AIE

« FiZE UART 5|&2F

PRTIXLEINREZ SN, EFM8BB2 RIIMME I HSH~RATITERABREINIIEESR. FRIEFEETIE T & RTITHEATAINEE.

Table 2.1. Product Selection Guide
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EFM8BB22F166-C-QFN28 16 | 2304 22 20 10 12 Yes | Yes | -40 to +85 °C |  QFN28
EFM8BB21F16G-C—-QS0P24 16 2304 21 20 10 12 Yes — -40 to +85 °C QS0P24
EFM8BB21F16G-C—-QFN20 16 2304 16 15 10 7 Yes — -40 to +85 °C QFN20
EFM8BB22F161-C—-QFN28 16 2304 22 20 10 12 Yes Yes |—-40 to +125 °C QFN28
EFM8BB21F161-C-QS0P24 16 2304 21 20 10 12 Yes — -40 to +125 °C QSoP24
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EFM8BB21F161-C—-QFN20 16 2304 16 15 10 7 Yes — -40 to +125 °C QFN20
EFM8BB22F16A-C—-QFN28 16 2304 22 20 10 12 Yes Yes | —40 to +125 °C QFN28
EFM8BB21F16A-C—-QFN20 16 2304 16 15 10 7 Yes — -40 to +125 °C QFN20

A % (BED EFM8BB21F16A-C—-QFN20) & ZF A KB ERERELE IR, B AEC-Q100 AIE. EFF#RIEIERS (IMDS)
HETE (PPAP) 314, AR TR PPAP XY, AIFIACEMBELT NDA HUERRAAMAER www. silabs. com FREL.
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EFM8BB2 #iE3R

RGHA
3. ARGk
31 N4
c2D Debug / Programming Port I/O Configuration
C2CK/RSTh J—— Hardware
Reset Digital Peripherals
l 5| CIP-51 8051 Controller
Power-On Core
Reset
16 KB ISP Flash Timers 0
Program Memory ¢ Port0 N
;up!zly 1,2,3,4 Drivers M »X] PO.n
s 3-ch PCA Priority
VDD [ 256 Byte SRAM Crossbar
Power 12C Slave Decoder

Port 1
- < »X] P1.n

PRI Voltage 2048 Byte XRAM D

o Regulators
N/

GND [X] Port2 > P2.n

Independent SYSCLK B33 Drivers

Watchdog Timer

System Clock Port 3 - PRENIN,-

Configuration

49 MHz 1.5%
Oscillator

24.5 MHz 2%
Oscillator

Low-Freq.
Oscillator

CMOS Oscillator
Input

Internal
Reference

Drivers

2 Comparators

Figure 3.1.

EFM8BB2 FHiEE¥E

AR RERE/K T EFN8BB2 @AY, MTMAXTEMRRNEZER, BEFHEREX, HS I EFN8BB2 &35 Ff.
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3.2 HiR

FREMEREEELE VDD fteaSIRfkeE. SMER 1/0 SIRER VIO EREEEMAE (SiG& LM VIO &K VOD) , REHAFBEHES L
LDO FTRE . MEBEFEBR/ZERAZMIMERETUEFIRENE. SMEMSNEREENEAHRTUAER, AMETRINFEE
R ANERBFIERE NEMNBRBITRL) B, HHFXHARLERROEE.

Table 3.1. Power Modes

Power Mode Details Mode Entry Wake—Up Sources

Normal Core and all peripherals clocked and fully — —
operational

Idle * Core halted Set IDLE bit in PCONO Any interrupt
* All peripherals clocked and fully operational

» Code resumes execution on wake event

Suspend e Core and peripheral clocks halted 1. Switch SYSCLK to e Timer 4 Event
« HFOSCO and HFOSC1 oscil lators stopped HFOSCO « SPIO Activity
e Regulators in normal bias mode for fast wake 2. Set SUSPEND bit in e 12C0 Slave Activity
e Timer 3 and 4 may clock from LFOSCO PCON1 e Port Match Event
* Code resumes execution on wake event ¢ Comparator 0 Falling
Edge
Stop * All internal power nets shut down 1. Clear STOPCF bit in |Any reset source
*« 5V regulator remains active (if enabled) REGOCN
e Internal 1.8 V LDO on 2. Set STOP bit in
* Pins retain state PCONO
e Exit on any reset source
Snooze * Core and peripheral clocks halted 1. Switch SYSCLK to e Timer 4 Event
« HFOSCO and HFOSC1 oscil lators stopped HFOSCO « SPIO Activity
* Regulators in low bias current mode for energy 2. Set SNOOZE bit in e |12C0 Slave Activity
savings PCONT * Port Match Event
e Timer 3 and 4 may clock from LFOSCO « Comparator 0 Falling
* Code resumes execution on wake event Edge
Shutdown * All internal power nets shut down 1. Set STOPCF bit in * RSTb pin reset
* 5V regulator remains active (if enabled) REGOCN e Power—on reset
* Internal 1.8 V LDO off to save energy 2. Set STOP bit in
PCONO

e Pins retain state

e Exit on pin or power—on reset

3.3 1/0

WFMRIRFE AT LURIT IR EAISINEE 1/0 SIHIRSCESNR AR . OS5I P0. 0-P2. 3 AT E N AIEA 1/0 (GPI0), @iTREXFFx
REAEEHPEZEER—PNBREEER, REWHEZEMTIEE. w0 SIH P3.0 F1 P3.1 AIHEFAE GPI0. 1tksh, C2 EOHIERE
S (c20) AJ5 P3.0 #E,

i S HIER B & LU T IhRE

« &% 22 NEBINEE 1/0 S|H, ZHBBFIELIINEE.

« ATHFIEIREZFSEMNRIBMARRZ X FFLIFMHEER.

- BMNmOEERNRIEERE.

- BEAEAGEEmE (INTO F0 INT1) HIFEADELIES | B ETR.

« &% 20 NMEALATEHEE GROKE) NEES| TR,
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3.4 Btsh

CPU AIAZFNSMEIIR & F AR 4 7T LUR IR A ERFISNER RS 28 HRSRIRER . BUAEAT, RGEHMESITHERLA: 24.5 Wz #5535 8 o
5.

ATEpIEHl R A LU T IhAE

7J$?:u%u9l\|§lu%¢m1ﬁﬁﬁ¢
« 24.5 MHz AIERIRSHES (LPOSCO), FEERIRFLEREI(L, HBER +2%.
o 49 MHz AEIRHRSE (HFOSC1), FEELIRFEEZ(, BEHR =1.5%.
+ 80 kH {k3R:%H=s (LFOSCO) o
+ HMEB CMOS BEfgmim N (EXTCLK) o
o BT OSRRREE/\MEE, TSR ENEhIEE.

o BFTERIRTHNES SR 1. 2, 4, 8, 16, 32, 64 T 128,

+ HFOSCO 1 HFOSC1 S EEMRIEART 1. 5x TSNS

3.5 EBTES/ITEEEFN PWM

A 4RTEiH 855 (PCAO)

AIYRFETHENERMETS (PCA) IRMHIGTRAERTZRFN PWM IHEEMIZAMEE, SHoEITHER/ EreEtEtt, ERERDH CPU T, PCA MIE(E
EBHE—NEAM 16 (TS EREM— 16 IR/ LEARRAR. T3S/ ERTRRARH R IFAIIMNER A SR TR A] 4R ZAT 2
RE, BMEE/ LR TE EAE R MHER P —MEX TMIIEIT: BEMAER, REErEE. SiRmE. MEBMmE . XBKEEE
HO(PWM) M. SMER/EREREEEASHXE 1/0 £ (CEXn), XLZAEBARET T FEEESHO 1/0,

o 16 fIATE

o A YRFZATEh S SN EE AR ShIRIL IR

s BE = MEuRENEE

« 8.9, 10, 11 #0 16 fi PWM X (OERIBBRTFFRME)

o RS

o SMEFHER

o IR LEFE. TRIASEME

o EECHRFAERMLLERTNEE

o RYERE (REEEER) R

o AU EEEREE 0 BEH “ER” BS

ERTEE (BRTEE 0, ERTEE 1. ERTEE 2. ERTEE 3 FIERIEE 4)
BEDEE LN HR/ERE: BME 16 R/ ERSESiRE 8051 R/ EMNERE, BIFEIE 16 MEEHMEE
AES, ATRATERIMNERESERBAEREFER. XLEERETUATNSMEER. SMBEHFITHEE R B PENEK. ErEE
0 FEREE 1 JLFEEHEE, AUMHFETHEEN. HitEESRETEasEHNmBMEIRINGERN 16 LF5E 8 LErTEI04E
EREE 0 FEMEE 1 SIFLUTIEE
- KR 8051 ERTEE, iﬁhF%a@#ﬂﬁE#
« BTEREELFE SYSCLK. SYSCLK (12, 4 =% 48 4355) koMERATHy (8 4355) ZRIMERSIRH.
. 8 (I EFNEMMEITH R/ EATREER
« 13 fOITERES/ ERTEEER
« 16 (itEEE/ EREEIER
o W 8 fIitHEE/ EREER (EREE 0)

ERTEE 2. ERTER 3 FERTEE 4 2EIBFLITINEEN 16 (LERER:
o FTEERTREAIRTENEERE SYSCLK, SYSCLK 12 #Y3RaksNEREteh 8 4337,
+ LFOSCO 8 MMfERES IR/ RIENFEN T AT ER S 3 FEMRE 4.
- ERER 4 B2REREER, WE5EMSR 3 BREI—iE
- 16 (UEHMEFHMEEREFIRN
« W 8 LEMEHMEKEFFIEX
SMERS | BRI R
« LFOSCO %k
. EEE%RE 0 Wk
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BUREFERSE WDTO)

B E RS B2 BTN TR MAERZME (D). WOT 286 MU TSR, 7RSS, T LAEHEE
B NARGER. MRRGBEMILKEER WT QKSRGS 1 W0T M3 RER, S2/E, T BHHTFEHUR
N AREEREIET. DT A URER SR RGR A ERRGE B R ENER. YRR, £ —RAKEMZ AT W0T, RST
3| BEOIRAS T b 8 B0

WIS AT S BB IR INAE

. TR

- MESRSBIET

. ERGERZ AR, BiEETEY

3.6 BEMEMKFINERE

B RS RE/ & 5188 (UARTO)

UARTO 2—55, @WTHO, TIZMFTE 8051 UART BIME 1 1 3. HSBRORAT R 1% 2 IF & FET SRSk MARADRAS R . I
REAMHHIRIF UARTO ZER A ARIRENAT — MR T H AR TR E Z MANSIE T,

UART #E3RIZH AT IHEE

- RSB,

« SRYFESIE SYSCLK/2 (&5) 3 SYSCLK/8 (D

. 8 firsk 9 HI¥IE.

- BEEFIELEE.

« RSTABEYUREYEFT FIFO,

B S LR /5 HMES (UART1)

UART1 B—1R$. @NTHTHO, RBESHEEERNERE. E8HFEE— 16 LEMNSEMANEM S INRNERBIFRLER, EER
EIEEREITR. BEIE FIF0O 2£21F UART1 EASEBEELLRE ZFNERENTS.
UART1 $Z2MELLTThEE:

- RS EHTFIRL.

. TERSRAEBRTIFEIA SYSCLK/2 (&5T) 3 SYSCLK/8 (FEl) HIEIFZ.

« 5, 6. 7, 8, B 9 IKIE.

o BEEEBAIAEIEAIER.

- BEIEFEERARIE.

- MFEHEHSEK FIFO.

- BEAFERN.

« LIN [EIFRFIEL 1A% o

« CTS / RTS fEHimin.

BITHNENEFIEDO (SPI0)

BITHNEIEEIEO (P BATLIFERENSNTES BTR%. SPI AENERERMRGEE 3 45 4 SRR TET, e
Pl BB FENERERNERE. NEE (NSS) ESAMBERMN, MEMERBEE SPI, RS e EERRIE,
BB % B A E R &R ERN B TAURISIRRT 2 SPI MEmZE, NSS ATL\ZE SR AL B DB AR A R, Su 2P URL > B
SIMEME. EEERT, TUAETEREN 1/0 3MEESMNERLE.

. %FF 3 R 4 HEMBMER,

o EEMHAHER B IHEE 12 Mops BYSMEBETEHEREE.

. TRFARERT ISR .

. 8 [rAIRIEEHAE () .

. TR (W)

. MFHERSBE FIFO,

- AR SRR TR TH B — TR OPU.

. S BURE FRSENER,
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RYEEEEY / 126 (SMBO)
SMBus |/0 HEOR— MMM EHRITELE. SMBus TEMERREERENT 1.1 M, H5 170 HITEEHA.

SMBus #Ei%@,?ﬁu‘l‘lﬂ
- ¥t (&S 100 kbps) FOE (400 kbps) fEIENRE
. IHE. M%u%ﬂ%‘t
s ZERANBHRSFHER
o BHEREEK (BHEhRIE) DUEERBIRMERER
o I 7 ALANERA—ARE R R R
o B 10 G HIHERD
o BEMBPRLEFR B MRS
. AIRTEBURIESL/RIEATIE)
o RSN FIFO (—F%), UhBhRESEREATRHELS

12¢ M#L (12CSLAVEQ)

12C AEAOR— MMM EBITELE, RE 120 B&ME 3.0, HAESERR HS HX) THRELL 3.4 Mbps #HiTEH. BRI
S 120 #0, FE 12 OB EEHBIENSITER. ER0OFTREE 120 $LIEJI$EEEF'II’“H'J‘jT:Pa'{’éiﬁI—?—%“EJZﬂiEE?%WE"J—?—*ﬁ
B, MEIEOE SRR PRI, HEAERINEL 12C MIREIETT,

12C =R EIFLUTIhEE
- o (&S 100 kbps) « BRIE (400 kbps) . FBIR (1 Mbps) FEIE (3.4 Mbps) {EMiEE
o XEFEMERX
o FHMEREER (RHShRIM) DUEREEIRIRMEEN
o W 7 ALAMIERRY
o REFIRK FIFO (AFT) UhBiEEEREAFHEILS

16 {iL CRC (CRCO)

TERTUARIEE (CRC) #RIRFEMA 16 IZIIHIT CRC. CRCO %% 8 {UBHERHN 16 MERFEAAMEERP. BRTHEMR CRC RIRFT
BURHEATIRMES, B4R UMRENINEFERAZBEHIT CRC.

CRC 1RIRATLLARNFEWIEFBE LI TESITE. CRC BRI IFFRAE CCITT-16 16 LZIMR (0x1021), BIFELUTINGE
Ez% CCITT-16 %Inzk

o FHRAFEE

. iﬁ—’hiﬁ%fl\ 256-F TR EHAFEREBEIMIT CRC

o WIRTFIEIFEF 0x0000 5 OxFFFF

3.7 &Rl

12 i AD %£#18% (ADCO)

ADC B—FERIEILE 787 (SAR) ADC, B 12, 10 1 8 fIRx, %EETEEEH%’}%EEEHH_IﬁEEIIIJF_\L/AIJ%% % ADC RISER AR
FITEILANFFRREE. ADC AIRIEMENLZREMBRE, WNESHARIES. ADC HEBEESEAAENIMIMNISE IR L

#.,

« Bk 20 HOSNEREAN

. g 12 fIF0 10 iR

o XFF 12 RATER 200 ksps HAKAHEINRER 10 RN TEH 800 ksps HAHIIL EHRE.
© ARDFERA TETREARIROERERE.

- FOBHEBRMARR, TTIERE. SMB 1/0 FIRERERSRKIRZ BEE.

- MEBEE OB AFEISTERE.

« FREEN, FERBIMALSRE R —ER T REF AU RIENMBEREMREREE
o« HFERSTRUANE O BB BT .

.+ ROBHVHH HEES.

- BIERENETE (1.65 V M 2.4 V) BRERESEMIIFIIBSERE S,

« ERREERER.
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{RERREC48% (CMPO, CMP1)

ISR T ERmMELMANBE, EPHFREEREEZPRESAMARE. &% 1/0 %l%ﬂ’]ﬁbﬁﬂiﬁi)\ﬁa‘%u&mﬁﬂﬁﬁﬂ
BT ESENGG EH IR M Z I EARRER. Fa. MR EEERTHITHRIE, LUERNANSE
l:l:ix%%E—%TﬁlJI}J
=35 10 (CMPO) TR 12 (CMP1) NSMERIEFIA
« =ik 10 (CMPO) 3 12 (CMP1) IMEREAMAN
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3.10 SISEBIEF
FIBAREMMET —> UART 5ISRHIEF. 5ISRBEFEBERBRZE2NMRBAFENRE—TT; WRTFETUMK.

BEFHOM—NENESIFREEFERZFT. WRUEFHHEIRSA 0xA5 MRFARTEESIFRBIEF. ZMNELIEMEBER
RNNFRRBEISFERHIEF

GFESISEHIZFN, REFENTENEMRIER, REZSISEZEFEE, RFETSISESIEF. R, SISEREFFHER
%mﬁ%"ﬁ%?‘%l% EHENFR, TEMEZAMT 0x0000 WEMNEBIE. FAFES|ISEHERM, BEFERITEOEMRIERS, BiEE
0x0000 B HIEIE.

MTBETSISLYEFMNERRNESEE, BN AN4S: EFIB T/ 5/ EEH#EFF A 1EE. SR THRNRBHA, E5
Silicon Labs ¥4 (www. silabs. com/8bit-appnotes) 3kiEit [N ABEEA] A 3iF1E Simplicity Studio.

OXFFFF

OxFFCO
OXFFBF

0xFCO00
OxFBFF Lock Byte

OxFBFE

Read-Only

Reserved

Bootloader

Code Security Page

0xFBCO EDLERED
OxFBBF

0xF800
OxF7FF

0x4000
Ox3FFF

<€—— Bootloader Vector
Nonvolatile Data

Reserved

Bootloader

16 KB Code
(32 x 512 Byte pages)

_0x0000 <«4— Reset Vector

Figure 3.2. [N7FRLHISISREBEF—16 KB &&F

Table 3.2. AT3IREHEFERFENSIMHE

5ISEHERF RT3 SRHBFH51M
UART TX - PO.4
RX - P0.5
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Table 3.3. FAT3IREHEANDOKSIMIHE

wEH% RAT5ISEERANORSIE

QFN28 P3.0/C2D
QS0P24 P3.0/C2D
QFN20 P2.0/C2D
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4. HBHEHESM

a1 A

fRIESBIAR, BERTPWABESSHEIERT Table 4.1 Recommended Operating Conditions on page 15 (5 11 Tigk 4.1 “IfEFE

BAEFM” ) REATIEEM.

4.1.1 B I{ERH

Table 4.1. Recommended Operating Conditions
Parameter Symbol Test Condition Min Max Unit
Operating Supply Voltage on VDD | Vpp 2.2 3.6 v
Operating Supply Voltage on VREGIN 3.0 5.25 v
VREGIN
System Clock Frequency fsyscLk 0 50 MHz
Operating Ambient Temperature Ta G-grade devices -40 85 °C
|-grade or A-grade devices -40 125 °C
Note:
1. Al'l voltages with respect to GND.
2. GP10 levels are undefined whenever VDD is less than 1 V.
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Table 4.2. Power Consumption
Parameter Symbo Test Condition Min Typ Max Unit
Digital Core Supply Current (G—grade devices, —40 ° G to +85 ° ()
Normal Mode—Full speed with Iop Fsysolk = 49 MHz (HFOSC1) 2 — 9.4 10.1 mA
code executing from flash
Fsyscik = 24.5 MHz (HFOSCO) 2 — 4.5 5.2 mA
Fsysclk = 1.53 MHz (HF0SCO) 2 — 600 900 WA
FsvscLk = 80 kHz3 — 145 410 wA
Idle Mode—Core halted with lop Fsysolk = 49 MHz (HFosc1) 2 — 6.3 6.8 mA
peripherals running
Fsysck = 24.5 MHz (HF0SCO)2 — 2.9 3.3 mA
Fsyscik = 1.53 MHz (HFOSCO) 2 — 440 750 HA
Fsysolk = 80 kHz3 — 130 420 nA
Suspend Mode—Core halted and | Ipp LFO Running — 125 400 uA
high frequency clocks stopped,
Supply monitor off. LFO Stopped — 120 390 uA
Snooze Mode-Core halted and |Ipp LFO Running — 25 300 uA
high frequency clocks stopped.
Regulator in low-power state, LFO Stopped - 20 290 LA
Supply monitor off.
Stop Mode—Core halted and all | Ipp — 120 390 uA
clocks stopped, Internal LDO On,
Supply monitor off.
Shutdown Mode——Core halted and | Ipp — 0.2 3 uA
all clocks stopped, Internal LDO
Off, Supply monitor off.
Digital Core Supply Current (l-grade or A—grade devices, =40 ° C to +125 ° ()
Normal Mode—Full speed with Iop Fsysclk = 49 MHz (HFOSC1) 2 — 9.4 10.9 mA
code executing from flash
FsyscLk = 24.5 MHz (HF0SCO)2 — 4.5 5.6 mA
Fsyscik = 1.53 MHz (HFOSCO) 2 — 600 1555 HA
FsyscLk = 80 kHz? - 145 1070 HA
Idle Mode—Core halted with lop Fsysolk = 49 MHz (HFosc1) 2 — 6.3 7.4 mA
peripherals running
FsyscLk = 24.5 MHz (HF0SCO)2 — 2.9 3.9 mA
Fsysclk = 1.53 MHz (HF0SCO)2 — 440 1400 HA
Fsysolk = 80 kHz3 — 130 1050 uA
Suspend Mode—Core halted and | Ipp LFO Running — 125 1050 uA
high frequency clocks stopped,
Supply monitor off. LFO Stopped — 120 1045 uA
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Parameter Symbol| Test Condition Min Typ Max Unit
Snooze Mode-Core halted and | Ipp LFO Running — 25 950 uA
high frequency clocks stopped.
Regulator in low-power state, LFO Stopped - 20 940 LA
Supply monitor off.
Stop Mode—Core halted and all | Ipp — 120 1045 uA
clocks stopped, Internal LDO On,
Supply monitor off.
Shutdown Mode—~Core halted and | Ipp — 0.2 15 WA
all clocks stopped, Internal LDO
Off, Supply monitor off.
Analog Peripheral Supply Currents (=40 ° C to +125 ° ()
High-Frequency Oscil lator 0 IHFosco Operating at 24.5 MHz, — 105 — uA
TA=25°C
High-Frequency Oscil lator 1 IHFosc1 Operating at 49 MHz, — 865 940 uA
TA=25°¢C
Low-Frequency Oscil lator I Fosc Operating at 80 kHz, — 4 — uA
TA =25°¢C
ADCO Always—on? I anc 800 ksps, 10-bit conversions or — 820 1200 LA
200 ksps, 12-bit conversions
Normal bias settings
VDD =3.0V
250 ksps, 10-bit conversions or — 405 580 uA
62.5 ksps 12-bit conversions
Low power bias settings
VDD =30V
ADCO Burst Mode, 10-bit single | Ippg 200 ksps, Vpp = 3.0V — 370 — uA
conversions, external reference
100 ksps, Vpp = 3.0V — 185 — LA
10 ksps, Vpp = 3.0V — 20 — WA
ADCO Burst Mode, 10-bit single | Iapg 200 ksps, Vpp = 3.0V — 485 — uA
conversions, internal
reference, Low power Dbias 100 ksps, Vpp = 3.0V - 245 - uA
settings
10 ksps, Vpp = 3.0V — 25 — LA
ADCO Burst Mode, 12-bit single | Iapg 100 ksps, Vpp = 3.0 V — 505 — uA
conversions, external reference
50 ksps, Vpp = 3.0V — 255 — LA
10 ksps, Vpp = 3.0V — 50 — LA
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Parameter Symbol| Test Condition Min Typ Max Unit
ADCO Burst Mode, 12-bit single | Iapg 100 ksps, Vpp = 3.0V, — 950 — uA
conversions, internal reference
Normal bias
50 ksps, Vpp = 3.0V, — 415 — uA
Low power bias
10 ksps, Vpp = 3.0V, — 80 — uA
Low power bias
Internal ADCO Reference, I VREFFS Normal Power Mode — 680 790 U A
Always—on®
Low Power Mode — 160 210 nA
Temperature Sensor I 1SENSE — 70 120 uA
Comparator O (CMPO, CMP1) | cwp CPMD = 11 — 0.5 — uA
CPMD = 10 — 3 — LA
CPMD = 01 — 8.5 — LA
CPMD = 00 — 22.5 — uA
Comparator Reference® | cPREF — 1.2 — uA
Voltage Supply Monitor (VMONO) | lymon — 15 20 uA
5V Regulator IvReg Normal Mode — 245 340 WA
(SUSEN = 0, BIASENB = 0)
Suspend Mode — 60 100 uA
(SUSEN = 1, BIASENB = 0)
Bias Disabled — 2.5 10 uA
(BIASENB = 1)
Disabled — 2.5 — nA
(BIASENB = 1, REG1ENB = 1)
Note:
1. Currents are additive. For example, where lpp is specified and the mode is not mutually exclusive, enabling the
functions increases supply current by the specified amount
2. Includes supply current from internal LDO regulator, supply monitor, and High Frequency Oscillator
3. Includes supply current from internal LDO regulator, supply monitor, and Low Frequency Oscillator.
4. ADCO always—on power excludes internal reference supply current
5. The internal reference is enabled as—needed when operating the ADC in burst mode to save power.
6. This value is the current sourced from the pin or supply selected as the full-scale reference to the comparator
DAC.
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4.1.3 EfIMERETRE
Table 4.3. Reset and Supply Monitor
Parameter Symbo Test Condition Min Typ Max Unit
VDD Supply Monitor Threshold Vvoou 1.95 2.05 2.15 %
Power—0On Reset (POR) Threshold |Vpgr Rising Voltage on VDD — 1.2 — v
Falling Voltage on VDD 0.75 — 1.36 v
VDD Ramp Time trRup Time to Vpp > 2.2 V 10 — — us
Reset Delay from POR tpor Relative to Vpp > Vpgr 3 10 31 ms
Reset Delay from non—POR source |tgst Time between release of reset — 50 — us
source and code execution
RST Low Time to Generate Reset |tgsyL 15 — — us
Missing Clock Detector Response |tycp Fsysck »1 MHz — 0. 625 1.2 ms
Time (final rising edge to
reset)
Missing Clock Detector Trigger |Fycp — 7.5 13.5 kHz
Frequency
VDD Supply Monitor Turn-On Time | tyon — 2 — us
4.1.4 NF
Table 4.4. Flash Memory
Parameter Symbol Test Condition Min Typ Max Units
Write Time! -2 twrITE One Byte, 19 20 21 Us
Fsysc,k = 24.5 MHz
Erase Time! +2 tERASE One Page, 5.2 5.35 5.5 ms
Fsysc,k = 24.5 MHz
Vpp Voltage During Programmingd |Vproa 2.2 — 3.6 v
Endurance (Write/Erase Cycles) |Nye 20k 100k — Cycles
CRC Calculation Time tere One 256-Byte Block — 5.5 — us
SYSCLK = 49 MHz

Note:

erase operation
flash.

MHz. |If user firmware adjusts the oscillator speed

3. Flash can be safely programmed at any voltage above the supply monitor threshold (Vyppw) .
4. Data Retention Information is published in the Quarterly Quality and Reliability Report

1. Does not include sequencing time before and after the write/erase operation, which may be multiple SYSCLK cycles

2. The internal High—-Frequency Oscillator 0 has a programmable output frequency, which is factory programmed to 24.5
it must be between 22 and 25 MHz during any flash write or
It is recommended to write the HFOOCAL register back to its reset value when writing or erasing
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4.1.5 HIREEER
Table 4.5. Power Management Timing
Parameter Symbo Test Condition Min Typ Max Units
Idle Mode Wake-up Time tDLEWK 2 — 3 SYSCLKs
Suspend Mode Wake-up Time tsuspenowk | SYSCLK = HFOSCO — 170 — ns
CLKDIV = 0x00
Snooze Mode Wake-up Time tSLEEPWK SYSCLK = HFO0SCO — 12 — us
CLKDIV = 0x00
4.1.6 MEBIRHRR
Table 4.6. Internal Oscillators
Parameter Symbo Test Condition Min Typ Max Unit
High Frequency Oscillator 0 (24.5 MHz)
Oscil lator Frequency furosco Full Temperature and Supply 24 24.5 25 MHz
Range
Power Supply Sensitivity PSShrosco [Ta =25 ° C — 0.5 — %/N
Temperature Sensitivity TShrosco Vpp = 3.0V — 40 — ppm/° G
High Frequency Oscillator 1 (49 MHz)
Oscil lator Frequency furosct Full Temperature and Supply 48. 25 49 49.75 MHz
Range
Power Supply Sensitivity PSShrose1 [TA =25 ° C — 0.02 — %/V
Temperature Sensitivity TShrosc1 Vpp = 3.0V — 45 — ppm/° G
Low Frequency Oscillator (80 kHz)
Oscil lator Frequency fLFosc Full Temperature and Supply 75 80 85 kHz
Range
Power Supply Sensitivity PSS\ Fosc TA=25°C — 0.05 — %/V
Temperature Sensitivity TSLFosc Vpp = 3.0 V — 65 — ppm/° G
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4.1.7 HNERETHREEIN
Table 4.7. External CGlock Input

Parameter Symbo Test Condition Min Typ Max Unit
External Input CMOS Clock femos 0 — 50 MHz
Frequency (at EXTCLK pin)
External Input CMOS Clock High |tcyosH 9 — — ns
Time
External Input CMOS Clock Low temosL 9 — — ns
Time
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4.1.8 ADC
Table 4.8. ADC
Parameter Symbo Test Condition Min Typ Max Unit

Resolution Npits 12 Bit Mode 12 Bits

10 Bit Mode 10 Bits
Throughput Rate fs 12 Bit Mode — — 200 ksps
(High Speed Mode) 10 Bit Mode — — 800 ksps
Throughput Rate fs 12 Bit Mode — — 62.5 ksps
(Low Power Mode) 10 Bit Mode — — 250 ksps
Tracking Time t1RK High Speed Mode 230 — — ns

Low Power Mode 450 — — ns
Power—On Time tpwr 1.2 — — us
SAR Clock Frequency fsAR High Speed Mode, — — 6.25 MHz

Reference is 2.4 V internal

High Speed Mode, — — 12.5 MHz

Reference is not 2.4 V internal

Low Power Mode — — 4 MHz
Conversion Time tony 10-Bit Conversion, 1.1 us

SAR Clock = 12.25 MHz,

System Clock = 24.5 MHz.
Sample/Hold Capacitor CsAr Gain = 1 — 5 — pF

Gain = 0.5 — 2.5 — pF
Input Pin Capacitance Cin — 20 — pF
Input Mux Impedance Ruux — 550 — Q
Voltage Reference Range VRer 1 — Vop \
Input Voltage Range' ViN Gain =1 0 — VRer v

Gain = 0.5 0 — 2xVRer v
Power Supply Rejection Ratio PSRRapc — 70 — dB
DC Performance
Integral Nonlinearity INL 12 Bit Mode — +1 +2.3 LSB

10 Bit Mode — +0.2 *0.6 LSB
Differential Nonlinearity DNL 12 Bit Mode -1 +0.7 1.9 LSB
(Guaranteed Monotonic)

10 Bit Mode — +0.2 *0.6 LSB
Offset Error Eorr 12 Bit Mode, VREF = 1.65V -3 0 3 LSB

10 Bit Mode, VREF = 1.65V -2 0 2 LSB
Offset Temperature Coefficient |TCorp — 0. 004 — LSB/° C
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Parameter Symbol| Test Condition Min Typ Max Unit
Slope Error En 12 Bit Mode — +0.02 +0.1 %
10 Bit Mode — £0.06 +0.24 %
Dynamic Performance 10 kHz Sine Wave Input 1 dB below full scale, Max throughput, using AGND pin
Signal-to—Noise SNR 12 Bit Mode 61 66 — dB
10 Bit Mode 53 60 — dB
Signal-to—Noise Plus Distortion | SNDR 12 Bit Mode 61 66 — dB
10 Bit Mode 53 60 — dB
Total Harmonic Distortion (Up THD 12 Bit Mode — 71 — dB
to 5th Harmonic)
10 Bit Mode — 70 — dB
Spurious—Free Dynamic Range SFDR 12 Bit Mode — =79 — dB
10 Bit Mode — -70 — dB
Note:
1. Absolute input pin voltage is |imited by the Vpp supply.
419 BEBE
Table 4.9. Voltage Reference
Parameter Symbol| Test Condition Min Typ Max Unit
Internal Fast Settling Reference
Output Voltage VREFFs 1.65 V Setting 1. 62 1. 65 1.68 v
(Full Temperature and Supply 2.4 V Setting, Vpp > 2.6 V 2.35 2.4 2.45 v
Range)
Temperature Coefficient TCREFFs — 50 — ppm/° G
Turn—on Time tREFFS — — 1.5 us
Power Supply Rejection PSRRRerFFs — 400 — ppm/V
External Reference
Input Current | EXTREF Sample Rate = 800 ksps; VREF = — 8 — WA
3.0V
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4.1.10 RERRERR
Table 4.10. Temperature Sensor

Parameter Symbo Test Condition Min Typ Max Unit
Offset Vorr TA=0°C — 757 — mV
Offset Error! Eorr TA=0°C — 17 — mvV
Slope M — 2.85 — mV/° G
Slope Error! En — 70 — uv/e
Linearity — 0.5 — °C
Turn-on Time — 1.8 — us
Note:

1. Represents one standard deviation from the mean

4.1.11 1.8 V AR LDO FaJE=S

Table 4.11. 1.8V Internal LDO Voltage Regulator

Parameter Symbo Test Condition

Output Voltage Vout 1. 8v 1.78 1.85 1.92 v

4.1.12 5V BEFAESE

Table 4.12. 5V Voltage Regulator

Parameter Symbo Test Condition Min Typ Max Unit
Input Voltage Range' VREGIN 3.0 — 5.25 v
Output Voltage on VDD? VRegouT Output Current = 1 to 100 mA 3.1 3.3 3.6 v
Regulation range (VREGIN = 4.1
V)
Output Current = 1 to 100 mA — VREGIN ~ — v
Dropout range (VREGIN < 4.1 V) VoropouT
Output Current? I ReGOUT — — 100 mA
Dropout Voltage Vbropout Output Current = 100 mA — — 0.8 %

Note:

1. Input range to meet the Output Voltage on VDD specification. If the 5V voltage regulator is not used, VREGIN
should be tied to VDD.

2. Qutput current is total regulator output, including any current required by the device
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4.1.13 iR
Table 4.13. Comparators
Parameter Symbo Test Condition Min Typ Max Unit

Response Time, CPMD = 00 tRresPo +100 mV Differential, Vgy = — 110 — ns
(Highest Speed) 1.65 V

-100 mV Differential, Vgy = — 160 — ns

1.65 V
Response Time, CPMD = 11 tRESP3 +100 mV Differential, Vgy = — 1.2 — us
(Lowest Power) 1.65 V

-100 mV Differential, Vey = — 4.5 — us

1.65 V
Positive Hysteresis HYScp+ CPHYP = 00 — 0.4 — mV
Mode O (CPMD = 00) CPHYP = 01 — 8 — mvV

CPHYP = 10 — 16 — mV

CPHYP = 11 — 32 — mV
Negative Hysteresis HYSgp- CPHYN = 00 — -0.4 — mV
Mode O (CPMD = 00) CPHYN = 01 — -8 — mV

CPHYN = 10 — -16 — mV

CPHYN = 11 — -32 — mV
Positive Hysteresis HYScp+ CPHYP = 00 — 1.5 — mV
Mode 3 (CPMD = 11) CPHYP = 01 — 4 — mV

CPHYP = 10 — 8 — mV

CPHYP = 11 — 16 — mV
Negative Hysteresis HYSgp- CPHYN = 00 — -1.5 — mV
Mode 3 (CPMD = 11) CPHYN = 01 — -4 — mV

CPHYN = 10 — -8 — mV

CPHYN = 11 — -16 — mV
Input Range (CP+ or CP-) Vin -0.25 — Vppt+0. 25 v
Input Pin Capacitance Ccp — 7.5 — pF
Internal Reference DAC Nbits 6 bits
Resolution
Common—-Mode Rejection Ratio CMRRcp — 70 — dB
Power Supply Rejection Ratio PSRR¢p — 72 — dB
Input Offset Voltage Vorr TA=25°C -10 0 10 mV
Input Offset Tempco TCorr — 3.5 — uv/e
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4.1.14 #®0O 1/0
Table 4.14. Port 1/0
Parameter Symbo Test Condition Min Typ Max Unit
Output High Voltage (High Vou loh = -7 mA, Vpp = 3.0V Vop — 0.7 — — v
Drive)'
|0H=—3.3mA, 2.2V<VDD< VDDXO.8 - - v
3.0V
Output Low Voltage (High VoL lop = 13.5 mA, Vpp = 3.0V — — 0.6 v
Drive)'
I0|_=7mA, 2.2V<VDD<3.0V - - VDDXO.2 Vv
Output High Voltage (Low Vou loh = —4.75 mA, Vpp = 3.0V Vpp - 0.7 — — v
Drive)’
|0H:—2.25 mA, 2.2V <VDD< VDDXO.S - - Vv
3.0V
Output Low Voltage (Low Drive)' |VoL lo = 6.5 mA, Vpp = 3.0V - - 0.6 v
|0|_=3.5mA, 2.2V<V[)D<3.0 - - VDDXO.2 v
v
Input High Voltage Vin Vop — 0.6 — — v
Input Low Voltage ViL — — 0.6 v
Pin Capacitance Cio — 7 — pF
Weak Pull-Up Current Ipy Vpp = 3.6 -30 -20 -10 A
(V|N =0 V)
Input Leakage (Pullups off or Ik GND < Viy < Vpp -1.1 — 1.1 pA
Analog)
Input Leakage Current with Vg Ik Vop < Vin < Vppt2.0 V 0 5 150 uA
above Vpp
Note:
1. See Figure 4.6 I Voy BH%Zk on page 31 and Figure 4.7 B Vo HHZk on page 31 for more information.
4.2 REESH
Table 4.15. Thermal Conditions
Parameter Symboll Test Condition Min Typ Max Unit
Thermal Resistance (Junction to | 6 gy QFN-20 Packages — 60 — ° C/W
Ambient)
QFN-28 Packages — 26 — ° C/W
QSO0P-24 Packages — 65 — ° C/W
Thermal Resistance (Junction to | 6 g QFN-20 Packages — 28.86 — ° C/W
Case)
Note:
1. Thermal resistance assumes a multi—layer PCB with any exposed pad soldered to a PCB pad.
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#8id Table 4.16 Absolute Maximum Ratings on page 27 (& 20 Ti%k 4.17 “BRATEE" ) FHRIIHN HETESKAIRIMNEE .

BRINANNFEE, FNRREMEZ TRAELITTRRIETIRPIRANSEEZ ENEAEMFETTUINREHTIREMRE. K%
BRAFEEFHTIEATZMRENATREE. AXRESHENATERYENESLRFESR,

qual ity/pages/default. aspx &% (REFMUTEMEMIRED -

1&1H 18] http://www. si labs. com/support/

Table 4.16. Absolute Maximum Ratings
Parameter Symbol Test Condition Min Max Unit
Ambient Temperature Under Bias Tgias -55 125 °C
Storage Temperature Tsta -65 150 °C
Voltage on VDD Vop GND-0. 3 4.2 \
Voltage on VREGIN VREGIN GND-0. 3 5.8 v
Voltage on 1/0 pins or RSTb Vin Vpp > 3.3V GND-0. 3 5.8 \
Vpp < 3.3V GND-0. 3 Vppt2.5 v
Total Current Sunk into Supply Pin | lypp — 200 mA
Total Current Sourced out of I anD 200 — mA
Ground Pin
Current Sourced or Sunk by any 1/0 | Ig -100 100 mA
Pin or RSTb
Operating Junction Temperature Ty Tpo=-40 ° Cto 8 °C -40 105 ° G
Tp = —40 ° C to 125 ° C (l-grade -40 130 °C

or A-grade parts only)

Note:

1. Exposure to maximum rating

conditions for

extended periods may affect device reliability
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5. HRIEEE

51 HEIR

Figure 5.1 {EFBEFRERMIEIZEE on page 32 B/RfEM 5V E 3.3 V F8[E23AT, EFMBB2 & &AIAIRS| RIS EERE.

_ EFM8BB2 Device
2.7-5.25 V (in)
? ) Voltage
VREGIN 1 Regulator
3.3V (out)
4.7 yF and 0.1 yF bypass ?
capacitors required for VDD

each power pin placedas = =

close to the pins as £ L

possible.
L L GND |

Figure 5.1. {EFIHEREERSREREE

Figure 5.2 RIEMEBERERMZEERE on page 32 BRAEAAE 5V E 3.3 V F2ERRAT, EFM8BB2 & & IR 3| Mgy s A %
&

EFM8BB2 Device

2.2-3.6 V (in) Voltage
........ T 3 Regulator
4.7 yF and 0.1 yF bypass
capacitors required for
each power pinplacedas eee —f/ —
close to the pins as
possible.
R

Figure 5.2. R{EFFAEERESRNEER

silabs. com | Smart. Connected. Energy—friendly. Rev. 1.4 | 32



EFNBBB2 #IEE
B R % 1 F]

5.2 ik

TEAEREES MR8 EREE ., {XE 2D (—H GPI0 SIBN) F1 C2CK (RSTb) ERAIZISMEBEEIEEVIERA T, AEKSIMLZ=EME. 4
N, SR RSTo SIMNEIZEZIHAHEIERSBMINGEFFE, HES 02D SIMILZA GPI0 FEIEFSMEREER, W5 | Bt = e fHANER &R 22
ERLTNEEREG. TN, XLETTHERE TR 28

MTBRTARNERNESER, B8N W24 FarHEZEFNES: 62 BOMSHEZRATHRRGREBEFAES. 8XTHENAR
BA, i5& M Silicon Labs iy (http://www. silabs. com/8bit—appnotes) B Simplicity Studio.

VDD

External
System

EFM8BB2 Device

1k 1k
(if pin sharing)

L (if pin sharing)
) o

1k 1k

:

Debug Adapter

Figure 5.3. EREREE

5.3 HftiZE

HithnSiEEn e EE R ERERENR. MNAIRAE “AN203: 8 i MCU ENRIE BEHRIEITIRAR” shxd X L EHEHIT TiEMiRAE. R iR
{iLF Silicon Labs ufi E (www. silabs. com/8bit-appnotes) .

silabs.com | Smart. Connected. Energy—friendly.



http://www.silabs.com/8bit-appnotes
http://www.silabs.com/8bit-appnotes

EFMBBB2 (iR
SIRE X
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Pin Name

Table 6.1. Pin Definitions for EFM8BB2x—QFN28

Description

Crossbar Capability

Additional Digital
Functions

Analog Functions

1 P0. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 CMPOP. 1
INT1.1 CMPON. 1
AGND
2 P0.0 Multifunction 1/0 Yes POMAT. O ADCO. 0
INTO. 0 CMPOP. 0
INT1.0 CMPON. O
VREF
3 GND Ground
4 N/C No Connection
5 N/C No Connection
6 VDD Supply Power Input /
5V Regulator Output
7 VREGIN 5V Regulator Input
8 P3.1 Multifunction 1/0
9 RST / Active—low Reset /
C2CK G2 Debug Clock
10 P3.0 / Multifunction 1/0 /
C2D C2 Debug Data
1 P2.3 Multifunction 1/0 Yes P2MAT. 3 ADCO. 23
CP1P. 12
CP1N. 12
12 P2.2 Multifunction 1/0 Yes P2MAT. 2 ADCO. 22
CP1P. 11
CP1N. 11
13 P2.1 Multifunction 1/0 Yes P2MAT. 1 ADCO. 21
CP1P. 10
CP1N. 10
14 P2.0 Multifunction 1/0 Yes P2MAT. O ADCO. 20
CP1P. 9
CPIN. 9
15 P1.7 Multifunction 1/0 Yes P1MAT. 7 ADCO. 15
CP1P. 7
CP1N. 7
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Pin Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions
Number
16 P1.6 Multifunction 1/0 Yes P1MAT. 6 ADCO. 14
12C0_SCL CP1P. 6
CP1N. 6
17 P1.5 Multifunction 1/0 Yes P1MAT. 5 ADCO. 13
12C0_SDA CP1P. 5
CPIN. 5
18 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
CP1P. 4
CP1IN. 4
19 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
CP1P. 3
CP1N. 3
20 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
CP1P. 2
CP1N. 2
21 P1.1 Multifunction 1/0 Yes P1MAT. 1 ADCO. 9
CP1P. 1
CP1N. 1
CMPOP. 10
CMPON. 10
22 P1.0 Multifunction 1/0 Yes P1MAT. 0 ADCO. 8
CP1P. 0
CPIN. O
CMPOP. 9
CMPON. 9
23 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 CMPOP. 7
INT1.7 CMPON. 7
24 PO. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR CMPOP. 6
INTO. 6 CMPON. 6
INT1. 6
25 PO.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 CMPOP. 5
INT1.5 CMPON. 5
UARTO_RX
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Pin

Number

Pin Name

Description

Crossbar Capabil ity

Additional Digital
Functions

Analog Functions

26 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CMPOP. 4
INT1. 4 CMPON. 4
UARTO_TX

27 PO. 3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK CMPOP. 3
INTO. 3 CMPON. 3
INT1. 3

28 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
INTO. 2 CMPOP. 2
INT1. 2 CMPON. 2

Center GND Ground
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6.2 EFM8BB2x-QSO0P24 3|HIE X

P0.3 [ 1| O 24 ] P04
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P23 [9_| | 16 | p14
P22 [10 [ 15 | P15

P21 [11 ] [ 14 ] P16
P20 [[12_] 13 ] P17

Figure 6.2. EFM8BB2x-QSOP24 4

Table 6.2. Pin Definitions for EFM8BB2x—QS0P24

Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
1 PO.3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK CMPOP. 3
INTO. 3 CMPON. 3
INT1. 3
2 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
INTO. 2 CMPOP. 2
INT1. 2 CMPON. 2
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Pin

Number

Pin Name

Description

Crossbar Capabil ity

Additional Digital
Functions

Analog Functions

3 PO. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 CMPOP. 1
INT1. 1 CMPON. 1
AGND
4 P0.0 Multifunction 1/0 Yes POMAT. O ADCO. 0
INTO. 0 CMPOP. 0
INT1.0 CMPON. O
VREF
5 GND Ground
6 VDD Supply Power Input
7 RSTb / Active—low Reset /
C2CK G2 Debug Clock
8 P3.0 / Multifunction 1/0 /
C2D G2 Debug Data
9 P2.3 Multifunction 1/0 Yes P2MAT. 3 ADCO. 23
CMP1P. 12
CMP1N. 12
10 P2.2 Multifunction 1/0 Yes P2MAT. 2 ADCO. 22
CMP1P. 11
CMP1N. 11
11 P2.1 Multifunction 1/0 Yes P2MAT. 1 ADCO. 21
CMP1P. 10
CMP1N. 10
12 P2.0 Multifunction 1/0 Yes P2MAT. O ADCO. 20
CMP1P. 9
CMP1IN. 9
13 P1.7 Multifunction 1/0 Yes P1MAT. 7 ADCO. 15
CMP1P. 7
CMP1IN. 7
14 P1.6 Multifunction 1/0 Yes P1MAT. 6 ADCO. 14
12C0_SCL CMP1P. 6
CMP1N. 6
15 P1.5 Multifunction 1/0 Yes P1MAT. 5 ADCO. 13
12C0_SDA CMP1P. 5
CMP1N. 5
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Pin Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions
Number
16 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
CMP1P. 4
CMP1N. 4
17 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
CMP1P. 3
CMP1IN. 3
18 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
CMP1P. 2
CMP1N. 2
19 P1.1 Multifunction 1/0 Yes P1MAT. 1 ADCO. 9
CMP1P. 1
CMP1N. 1
CMPOP. 10
CMPON. 10
20 P1.0 Multifunction 1/0 Yes P1MAT. 0 ADCO. 8
CMP1P. 0
CMP1N. O
CMPOP. 9
CMPON. 9
21 P0. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 CMPOP. 7
INT1.7 CMPON. 7
22 PO. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR CMPOP. 6
INTO. 6 CMPON. 6
INT1. 6
23 P0.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 CMPOP. 5
INT1.5 CMPON. 5
UARTO_RX
24 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CMPOP. 4
INT1. 4 CMPON. 4
UARTO_TX
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6.3 EFM8BB2x—-QFN20 S|BIE X
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Figure 6.3. EFM8BB2x—-QFN20 5|BI5HC

Table 6.3. Pin Definitions for EFM8BB2x—QFN20

Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions
1 PO. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 CMPOP. 1
INT1. 1 CMPON. 1
AGND
2 P0.0 Multifunction 1/0 Yes POMAT. 0 ADCO. 0
INTO. 0 CMPOP. O
INT1.0 CMPON. 0
VREF
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Pin Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions
Number
3 GND Ground
4 VDD Supply Power Input
5 RSTb / Active—low Reset /
C2CK G2 Debug Clock
6 P2.0 / Multifunction 1/0 / Yes
C2D C2 Debug Data
7 P1.6 Multifunction 1/0 Yes P1MAT. 6 ADCO. 14
CMP1P. 6
CMP1N. 6
8 P1.5 Multifunction 1/0 Yes P1MAT. 5 ADCO. 13
CMP1P. 5
CMP1IN. 5
9 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
CMP1P. 4
CMP1N. 4
10 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
12C0_SCL CMP1P. 3
CMP1N. 3
11 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
12C0_SDA CMP1P. 2
CMP1N. 2
12 GND Ground
13 P1.1 Multifunction 1/0 Yes P1MAT. 1 ADCO. 9
CMP1P. 1
CMP1N. 1
CMPOP. 10
CMPON. 10
14 P1.0 Multifunction 1/0 Yes P1MAT. O ADCO. 8
CMP1P. 0
CMP1N. O
CMPOP. 9
CMPON. 9
15 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 CMPOP. 7
INT1.7 CMPON. 7
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Pin

Number

Pin Name

Description

Crossbar Capabil ity

Additional Digital
Functions

Analog Functions

16 PO. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR CMPOP. 6
INTO. 6 CMPON. 6
INT1. 6

17 PO.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 CMPOP. 5
INT1.5 CMPON. 5
UARTO_RX

18 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CMPOP. 4
INT1. 4 CMPON. 4
UARTO_TX

19 PO. 3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK CMPOP. 3
INTO. 3 CMPON. 3
INT1. 3

20 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
INTO. 2 CMPOP. 2
INT1. 2 CMPON. 2

Center GND Ground
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7. QFN28 $3Eig
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Figure 7.1. QFN28 #%[&

Table 7.1. QFN28 Package Dimensions

Dimension Min Typ Max
A 0.70 0.75 0.80
A1 0.00 — 0.05
A3 0.20 REF

b 0.20 0.25 0.30
D 5.00 BSC

D2 3.15 3.25 3.35
e 0.50 BSC

E 5.00 BSC

E2 3.15 3.25 3.35
L 0.45 0.55 0. 65
aaa 0.10

bbb 0.10

ddd 0.05
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Dimension
eee 0.08
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This drawing conforms to JEDEC Solid State Outline M0-220.
4. Recommended card reflow profile is per the JEDEC/IPC J-STD—020 specification for Small Body Components.
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7.2 QFN28 PCB 12#E#HE
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Figure 7.2. QFN28 PCB IBE7mEHE
Table 7.2. QFN28 PCB Land Pattern Dimensions
Dimension Min Max
C1 4.80
C2 4.80
E 0.50
X1 0.30
X2 3.35
Y1 0.95
Y2 3.35
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Dimension Min Max
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2. This Land Pattern Design is based on the IPC-7351 guidelines

3

NV 00 N O O

All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to
be 60 pym minimum, all the way around the pad.

. A stainless steel, laser—cut and electro—polished stencil with trapezoidal walls should be used to assure good

solder paste release

. The stencil thickness should be 0.125 mm (5 mils).

. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads

.A 2 x 2 array of 1.2 mm square openings on a 1.5 mm pitch should be used for the center pad.
. A No—Clean, Type—3 solder paste is recommended

. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components

7.3

QFN28 FfEEFRIR

" EFM8
PPPPPPPP
[T T

YYWW#A

—
e

Figure 7.3. QFN28 $H#4RiR
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Wo- REERR 2 L TER.
# - REMRA (AL B F)
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8. QSOP24 L&

8.1 QSOP24 F#ER~F
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Detail 1
Figure 8.1. QSOP24 #}i:[F
Table 8.1. QSOP24 Package Dimensions
Dimension Min Typ Max
A — — 1.75
A1 0.10 — 0.25
b 0.20 — 0.30
c 0.10 — 0.25
D 8. 65 BSC
E 6.00 BSC
E1 3.90 BSC
e 0. 635 BSC
L 0. 40 — 1.27
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Dimension

theta 0° — 8°
aaa 0.20

bbb 0.18

ccc 0.10

ddd 0.10

Note:

1. Al'l dimensions shown are in millimeters (mm) unless otherwise noted.

2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.

3. This drawing conforms to JEDEC outline MO-137, variation AE.

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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8.2 QSOP24 PCB I&&E%H)E
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Figure 8.2. QSOP24 PCB 1E&%RE

Table 8. 2. QS0P24 PCB Land Pattern Dimensions

Dimension Min Max
¢ 5.20 5.30
E 0. 635 BSC
X 0.30 0.40
Y 1.50 1. 60
Note

1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2. This land pattern design is based on the IPC-7351 guidelines

3. All metal pads are to be non—solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to
be 60 pym minimum, all the way around the pad.

4. A stainless steel, laser—cut and electro—polished stencil with trapezoidal walls should be used to assure good
solder paste release

. The stencil thickness should be 0.125 mm (5 mils).
. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads

. A No—Clean, Type—3 solder paste is recommended

o N o0 O

. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components
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Figure 9.1. QFN20 H%[HE
Table 9.1. QFN20 Package Dimensions
Dimension Min Typ Max
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A3 0.20 REF
b 0.18 0.25 0.30
c 0.25 0. 30 0.35
D 3.00 BSC
D2 1.6 1.70 1.80
e 0.50 BSC
E 3.00 BSC
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Dimension Min Typ Max
E2 1.60 1.70 1.80
f 2.50 BSC

L 0.30 0.40 0.50
K 0.25 REF

R 0.09 0.125 0.15
aaa 0.15

bbb 0.10

ccc 0.10

ddd 0.05

eee 0.08

fff 0.10

Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. The drawing complies with JEDEC M0-220.

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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9.2 QFN20 PCB 12#7% /S
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Figure 9.2. QFN20 PCB 1E&fEE
Table 9. 2. QFN20 PCB Land Pattern Dimensions
Dimension Min Max
C1 3.10
C2 3.10
c3 2.50
Cc4 2.50
E 0.50
X1 0.30
X2 0.25 0.35
X3 1.80
Y1 0.90
Y2 0.25 0.35
Y3 1.80
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Dimension Min Max
Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2. Dimensioning and Tolerancing is per the ANSI| Y14.5M-1994 specification
3. This Land Pattern Design is based on the IPC-7351 guidelines
4

. Al'l metal pads are to be non—solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to
be 60 pm minimum, all the way around the pad.

5. A stainless steel, laser—cut and electro—polished stencil with trapezoidal walls should be used to assure good
solder paste release

6. The stencil thickness should be 0.125 mm (5 mils).
7. The ratio of stencil aperture to land pad size should be 1:1 for the perimeter pads.

8. A2 x 2 array of 0.75 mm openings on a 0.95 mm pitch should be used for the center pad to assure proper paste
vo lume.

9. A No—Clean, Type—-3 solder paste is recommended
10. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components

9.3 QFN20 FHE#HriR
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10.  hRAASE

10.1 Revision 1.6
March 13th, 2017
Updated the language in 1. Feature List to clarify the package offerings for each of the different temperature grades.

Corrected the application note number for AN124: Pin Sharing Techniques for the C2 Interface in 5.2 Debug.

10.2 Revision 1.5

October 7th, 2016

Added A-grade parts.

Added specifications for 4.1.13 SMBus.

Added bootloader pinout information to 3.10 Bootloader.

Added CRC Calculation Time to 4.1.4 Flash Memory.

Added Thermal Resistance (Junction to Case) for QFN20 packages to 4.2 Thermal Conditions.
Added a note linking to the Typical VOH and VOL Performance graphs in 4.1.12 Port |/O.
Added 4.1.10 1.8 V Internal LDO Voltage Regulator.

Added a note to 3.1 Introduction referencing the Reference Manual.

10.3 Revision 1.4

April 22nd, 2016

Added a reference to AN945: EFM8 Factory Bootloader User Guide in 3.10 Bootloader.

Added I-grade devices.

Added a note that all GPIO values are undefined when VDD is below 1V to 4.1.1 Recommended Operating Conditions.

Adjusted the Total Current Sunk into Supply Pin and Total Current Sourced out of Ground Pin specifications in 4.3 Absolute Maximum
Ratings.

10.4 Revision 1.3

January 7th, 2016

Added 5.2 Debug.

Updated 3.10 Bootloader to include information about the bootloader implementation.

10.5 Revision 1.2
Updated Port I/O specifications in 4.1.12 Port I/O to include new Vg, specifications.
Added a note to Table 4.3 Reset and Supply Monitor on page 18 regarding guaranteed operation.

Updated package diagram and landing diagram specifications for the QFN20 package.

10.6 Revision 1.1

Initial release.
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