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1. IhEEFIER
EFM8SB2 R IhAEAN ARSI,
. P - ERTER/ATEEF PUM:
- Wk CIP-51 M#Z . 32 {USEATETER (RTC)
.+ SHRfE 8051 HRSETEERE . 6 [SETHISHEBEET] (PCA), X PWM, HIR/LLEL. #
. 70% IRSHIMITHTIE N 1-2 RGRTHHEHA BEIAERBNEERNMER HER
+ 25 MHz B LIESHZR o 4 A 16 [LBRAERSE
. NE: - BIEMBFINEIRE:
« RS 64 kB N, AERGANMEEHRIE. * UART
« & 4352 F5 RAM (83F 256 FT5HRfE 8051 RAM 1 o 2 A SPI™ FE/M
4096 FT £ XRAW) . SMBus™ / 120™ /M
- R - SMEBEHERRIED EMIF)
- AT CPU PURKFEEHIMER LDO AR/ AR - 16 {i/32 { ORC 7T, X#f 1024 FHHBRMIAEED
o JnER & i EE R AN B AR I BR CRC
< 1/0: ®%t 24 tHZIHAE 1/0 SIED: . 1RHL:
- RETHRBESIBMS 5 vV BE - A4RIESEEAR (IREFO)
« AFSNEBREBA R TERIINEIRF R I + 10 fiL AD 3%#288% (ADCO)
« 5 mA JREA, 12.5 mA IRUCER R IFEIEWES) LED © 2 MEEREMEL RS
o BFgiR: « FEIEEAREK
« AIEB 20 MHz {RINFEIRHER, BE T10%  ERENEERRE
o MEP 24.5 Mz SREEIRHE, BE 2% o EIMEGETS BEMIT
* 4MEB RTC 32 kHz &fF - ¥ UART 5|SRFIEF

o SNEREGR, RC. C FO CMOS AT4hiEIR . —40 E 85 °C BEIEE
BEE 1.8 F 3.6V
« QFP32, QFN32 #1 QFN24 f#

BB R LB SR, BIREEKESE. KNIEFENRMERSER, EFN8SB2 REMAEERINRFZETHBRALR. NERAH
RAMEER, REESAEHBEFHRURIFEGNRZAR. FEEKED €2 RIFERARRESENARNER U FHITIERA
X (FEAREER « 2. ABEKER. BHKEEFREMENFHRRSFEH. REM S, BISNITUREBITNELESS.
HATERE, AAERMMBFIEIRFNINERFIRTILE. RXFNIEEHRFEERER 1.8 B 3.6 V, EBRAT 24-%F OFN. 32-%f GFN
8 32-%t OFP HEMTH. FIAEHRKEIFTS I RoHS EK.
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2. iTMER

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

Revision
Temperature Grade G (-40 to +85)
—— Flash Memory Size — 64 KB
—— Memory Type (Flash)
—— Family Feature Set
——— Sleepy Bee 2 Family
— Silicon Labs EFM8 Product Line

Figure 2.1. EFM8SB2 I{H4RE

FiE EFMBSB2 AN EZLUTINEE:

o IEITSREESIL 25 MHz B9 CIP-51 4%

o ZFRERIESHSE (24.5 MHz, 20 MHz 0 16 kHz)

« SMBus/12C

« 2 4 SPI

« UART

o 6 [SETHBTEEEMEY) (PWM, B RR . H3R/EEED
« 4 16 LERTEE

2 MEMEL R

6 NARTERRESE

« 10 {iL AD $%:i%2E, MLBERZRERRE. BESEZMEELRES
o {RER 32 kHz #R% =S ASCATRT S

« 16 {if CRC T

« Fi% UART S|SB RHIEF

FRTIXLLINRESD, EFMBSB2 RFIME UM~ RmATINEMEBAENINGESE. ~aiEFEmyIL T & RIITHHTRINGE.

Table 2.1. Product Selection Guide
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(V] o = (2] o == Q
3 5 = S g 5 g 5
(=] = [} —_— <€ (&) ~ [t
EFM8SB20F 64G—-B-QFN32 64 4352 24 23 12 Yes -40 to +85 C |QFN32
EFM8SB20F 64G-B-QFP32 64 4352 24 23 12 Yes -40 to +85 G |QFP32
EFM8SB20F 64G-B-QFN24 64 4352 16 15 8 Yes —-40 to +85 G |QFN24
EFM8SB20F32G-B-QFN32 32 4352 24 23 12 Yes —-40 to +85 G |QFN32
EFM8SB20F32G-B-QFP32 32 4352 24 23 12 Yes —-40 to +85 G |QFP32
EFM8SB20F32G-B-QFN24 32 4352 16 15 8 Yes -40 to +85 G | QFN24
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EFMBSB2 BiiE%
RGHTA

CIP-51 8051 Controller Port I/0 Configuration
Core

Power On
Reset/PMU

Digital Peripherals

64/32/16 KB ISP Flash
Program Memory

C2CK/RSTb |X|J—>

Port 0
256 Byte SRAM Drivers <«—e—[X] PO.n

Debug /
Programming

Priority
Hardware

PCA/WDT Crossbar
Decoder

4096 Byte XRAM

c2D Sort 1 >B P1n

Drivers

Power Net

VDD

CRC
SYSCLK

Port 2
Crossbar Control 3l
Drivers > P2

Digital
Power

GND System Clock

Configuration

External Memory Interface

e
24.5 MHz
oscillator . Data |

Low Power
20 MHz
Oscillator

Analog Peripherals

Internal External Comparators

——>»0\ O¢——
VREF ¢ VREF «— VDD
«— VREF
Sensor

«— GND

External
Oscillator
Circuit

A A

XTAL3 RTC
XTAL4 Oscillator

Figure 3.1. EFM8SB2 FSiEEiEHE

FEROEENREKT EFN8SB2 AT, MTMATENMERNESER, BIEFEREN, HE N EFV8SB2 25 Fif.

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




EFMBSB2 HiiE%
RGHA

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 digital peripherals halted 1. Switch SYSCLK to e RTCO Alarm Event
» Internal oscillators disabled HFOSGO or LPOSCO » RTCO Fail Event
e Code resumes execution on wake event 2. Set SUSPEND bit in e Port Match Event

PMUOCF .
¢ Comparator 0 Rising
Edge

Stop * All internal power nets shut down Set STOP bit in PCONO Any reset source
* Pins retain state
e Exit on any reset source

Sleep! e Most internal power nets shut down 1. Disable unused e RTCO Alarm Event
» Select circuits remain powered analog peripherals « RTCO Fail Event
* Pins retain state 2. Set SLEEP bit in * Port Match Event
* All RAM and SFRs retain state PMUOCF ¢ Comparator 0 Rising
e Code resumes execution on wake event Edge

Note:

1. Entering Sleep may disconnect the active debug session

3.3 1/0

HFFEMRRER OB EMZIhEE 1/0 SIRIRSISNIBIEM . swOSIH PO. 0-P2. 6 ATLAME X B 1/0 (GP10), BT RFx

%E%ﬁ‘;ﬁﬁ_@@aiwh—ﬁ\mm—?ﬁﬁ, RHEW AT EEMINEE. im0 SIH P2.7 AT AME GP10. thoh, €2 EOHUIEES (C2D)
5 p2.7 #=,

« RS 24 NEINEE 1/0 SIH), ZEFBBFMRITNEE.

o BFINEIE DB RGBS X KRG

s BSIMEERNEINRELE.

- AL ABEEE (INTO F1 INT1) BN EESIBhEnNE.

- BEELAPEHEE GRORE) HW&% 16 MEIES|IBIFEIR.

3.4 B
CPU ZFISMNEIR & F ARG AT LUR B ER AN GBS 2 IR RIRERS . BUABR T, REGRMESITRIER: 20 MHz RINFEFRES 8

o ARZFIMNE R Z IR R .

+ 20 MHz {KINFEIRSHEE (LPOSCO), FEFRIRFAMBEE (L, HBEA +/- 10%.

+ 24.5 MHz AIERIRSHES (HFOSCO), FEERIRFIIREIL, BERN +/~2%.

« YMNER RTC 32 kHz &&if.

+ 5MER RC. C. CMOS FNE SRR AHTENIEIT (EXTOLK)

- BRSNS ER/\MNEE, FISSBRFEMFIEE . FIMEMNRRES A 1. 2, 4, 8, 16, 32, 64 B 128,
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3.5 ERTER/AHEESA PWM

SERTETSR (RTCO)

RTC Z#BIEINFE. 36 /BT 32 ROIRST AT EHEERIAATS. RTC EHERA 32 kHz 5%, TEINBBEERGEES, MR
RIREPE, BRAMHENSEINEIEFERGELHER. F EOBHERAREN 16 HEHHEFT, RESHRRLE.
RTC #RREIELLTINEE
o KIE 36 BT (32 m £ KVA i
o IHEFIMEB 32 kHz BEFATEIRHER.
- 16 ZFAFVRAEHEBE.
s BITTFRIRBRER THESMZHFNEIEETEE.
o MNRIREBIFER THEEk S (08 Z W ER RS S 8 PE = .

A 4RTEiH M EEMES (PCAO)

AIRTETTEERFES (PCA) IRAIEEAIERTZZAN PWNM INEEAZMEIE, SHoEITEES/ ERTESHE, BEEER LM CPU Fl. PCA MBS
EH—NMEAM 16 AITEEE/ EREM— 16 (IR LEARRA R . TTEES/ ERTER A AR R IEAIMNERA A ST TR 7] 4R 2Rt 2
W), SFMER/CEERAEEAEAMER PA—FER TMIET: EMA IR, REErEE. SFRmE . MEHH. xR
HO(PWM) M. SMER/EREREEEACHXEE 1/0 £ (CEXn), XA B ARET R FEEESHO 1/0,

o 16 {uBTE.,

o AIYRIZATER S SM AR ANATShIRIEEE .

s BE AN MR ENEE

« 8,9, 10, 11 F0 16 {i PWM 1R CBEXHERE) .

. EIRERER.

o IR LEFE. TRIASEME.

o HEEBMERCE 4 R B

o HEEREE (FIEED) #EX.

o ERMENIEFERSE.

ERTEE (ERER 0. ERTER 1. ERER 2 FEREE 3)

WEPEELNITHSE/ ERE: BIR 16 (OHHR/ERESiRE 8051 hRIITHES/ EFEHRE, BIAIR 16 MEHEFMEE
RiEE, AT ERIIEIRESIEANBEREREER. XEERBAUATUNEMEEMR, SINBELTHEERBEEFENIER. TS
0 MEREE 1 LTELHEE, BEMEETEER. HttErSHIRMRTEBNEMMEIBIRINGEN 16 (M E 8 (L ERTEEINAEE
ERTEE 0 FERTER 1 BIEUT IR

- FrAE 8051 ERTEE, XIFEEREEHFIEL.

o BH4hIREFE SYSCLK. SYSCLK (12, 4 B 48 4¥57) sisMEREtsh (8 4357) =sMNERSIAD.

« 8 LEENEFME T HEE/ EREEEN

13 Uit HEE/ ERTERRR

« 16 T8RS/ ERTEEER

o W 8 fIit#EE/ EREER (ERE 0)

ERTEE 2 FEAEE 3 2EIFLUTINEERN 16 (LERES:
o EHEERE SYSCLK. 12 4387 SYSCLK B 8 43r3RishaRmtsh.
- 16 fLENEHME EFTTRER
« W 8 NEMEHMEEMFER
- LEEREE 0 3% RTCO I3k CERTEE 2)
o LEEEE 1 3% EXTCLK/8 ##i3k (ERTEE 3)
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EFMBSB2 HiiE%
RGHA

BUEFERSE WDTO)

BEEIE PCAO SNEIREHEMRMN T HRIZMMIZFERTEE WDT) o WDT @AM MoU Efi. ATEREN, WDT LREiE < AR
RHER. WRAZGBERGREHHFEHELREER WT, W WT SHHAEM. EfRZE, WT B EHUBRAZRARIEEREERE
7. WDT FIUREERAEA R, RSTh SIMATRAS T I 8 RO

PCAO SMEIR & AR B HIE T E AT R R AT IhAE
« AIYRIEEBRTE]RR

« METIE PCA BHHIRIZIT

- EMERGEMNZEEER

3.6 BEMEMKFINERE

B RS eE/ & 5188 (UARTO)

UARTO 2— 1 5R$. £WT &0, ERMUFOE 8051 UART MRS 1 #0 3. HEIRAVRFFER T 1 50 VF & M $hiR sk A AR AR 2R . TR
R S UARTO 7R RIZERI — N F D ER THRERE Z MRABREFT
UART 1RIREZELATINEE
RLLFFEE.
« JEYFESIE SYSCLK/2 (L&) 3K SYSCLK/8 (FFEYD .
< 8 fusk 9 LR,
- BEIRHIELELE.
o RETREEERMEFSS FIFO,

BITHNEREFIED (SPI0 F1 SPI1)

BITHNERHFIZEO (SPD) *Eﬂ%TbUfil'ﬂAéE’]éﬂIﬂi’ﬁ%ﬁ 1%, SPI A{EAZIRBFIMNBREE 3 &3k 4 KEXTEBIT, XFe
N SPI BEEMZANAFREIMNERE. NEE (NSS) FESAEEAMAN, UEMERPIEFE SPI, RAESFIEPERFRRXBRE,
uﬁ%%’hiiﬁﬁiﬁl‘ﬂElﬂffiﬁﬁéﬂﬁﬁlfﬁﬁﬂii SPI ,Elz%;ﬂh% NSS AIAE R FE B HEHFEFIN kL, SWERURLVIE
SIREE. AXEXF, TUAREERAKRO 1/0 SIMEESMNBEERE.
SPI IRREIELITINEE

o X¥r 3 &4 e&ﬂ;ﬂz}mtmn
o EFER T IENIMNERETSPSRZERA SYSCLK 2 4385, MIER T K SYSCLK 10 4347,
o STEFPOFRT SRR L R AR M AR TR o
+ 8 (UL AR HAIATHSIER L 4 85
- ZER—HEE NS ERR.

RGEWERL / 12C (SMBO)
SMBus |/0 EOR— MMM EHRITELE. SMBus T2FARRERREMT 1.1 I, H#5 170 HITEEHRA.

SMBus ’l‘iﬂ%@,ﬁbﬂ'lﬁ
- FofE (RS 100 kbps) FHRIE (400 kbps) 1EHIEE .
. XHEE. }A%u%ﬂ;-:t
o ZERAWBEREFHE.
o BHEREEER (BTHPRE) DUERZIBMRMEERER.
o BHXHE 7 MR FI—ARIE R bR .
o B 10 SLAHHHRAD,
* BEREBRIEER A MRS,
. FIYRTEBURIESL/RIFRTIE.
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SMNRENERRIED (EMIFO)

SNERTEMERSEED (EMIF) RiFiHEIERES GPI0 in ORI B INMFIESS M IS METANIRE. [ERAWA 8 sk 16 L BEirtbutpsMEREI%E
4 (MOVX) SRiFEISMNEBEERSE,

s ZFHEZRERENE.
« MUFSMNBREER:
» {XBRAIEB.
s TEEHEEENSEER.
s TATHEREENSBEER.
o {XBRINER
- AEEE ALE (Muit$iEais) E6T.
o TTED B Mk 3 ST FIR AT 1] .
- AEREEESKE

16/32 fiL CRC (CRCO)

EIRTTRIIE (CRC) #ERMER 16 sl 32 (LB MIT CRC. CRCO £ 8 MEURRIIGERBENAINSESF. BT {EH CRC ik
ST ITIRIESN, BHHEAT UL EMINERNRBEHIIT CRC,
CRC 1R LUK IAFIIEFIR E I TEMTE . ORC fRIREIELITIEE
o X#% CCITT-16 ZIAR (0x1021) .
+ X CRC-32 ZINF (0x04C11DB7) .
o FHERAFEE.
o JW—PHBA 1024 FHREWINEFERBT BT CRC,
o WIIAFhTFIEIEH 0x0000/0x00000000 B OxFFFF/OxFFFFFFFF,

3.7 &Rl

A 4RIESEHF (IREFO)

ARIERREE (IREFO) RRATUFFFRBMEHMA, EERMMLERRE: RITEKRANSERRNX. RBEEXTRABRE
H2 63 pA (1 pA ) , SEREXATRAERALZE 504 pA (8 pA F) .

IREF #ﬁi%@.ﬁu—ltlﬂﬁﬁ
ﬂﬁﬂlk_ﬂ'*ﬁ_t 1EEIJJ$%$§‘HH|—:%/M§‘§

10 i AD %%#8% (ADCO)

ADC R—FFXIBILE AR (SAR) ADC, BF 10 1 8 R, %ﬁi?ﬁﬁﬂ,ﬂ%ﬁ%ﬂﬁﬂ"ﬂﬁhﬁEIMIA'J% % ADC FISEEAERIHEHIT
BELNEFHERREE. AC TETERRNSEERSREE, UNESMAREES. AC WEESERAERNMINGSEIRZ BIERE.

« BIE 22 BISNEREIN .

. Bip 10 R

© FIXFFRVIME ERNRER A B 300 ksps A

« ERIFEEATETHEFRENEREE.

o FEBAEHRMALRS, TTIERM. SN 1/0 FAERER ERRIRZ [BER
- WERIETOEESEAITESTEERE.

© FFREEN, BERBIMKREK—ER T EEH R AU RIER MBS EFIRERRT 8.
 SHFERSTRUANE O BB BT .

« RIBHVIIHL HIER .

- BIEAER 1.65 V RERESEHIFINGEE.

- ERREERE.
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{RERREC4:8E (CMPO, CMP1)

LR SR TR AMERMANEBEE, EPHFREETAECPRESNMABE. %% 1/0 %l%mabﬁﬂiﬁi)\ﬁa‘%u&mﬁﬂ‘ﬁ%ﬂ
BT E N GG RIS SRS ARKER. e, AR EMERERTHTRIE, DUENNAEE
ttix%%*;ik@?ﬁTﬁulb
5% 12 /Ml\ﬁrSIE’iﬂ)\
o &% 11 RGN
o BHANEINIEL :
o BRI R .
- VDD,
« VDD LA 2.
- PIEBIEIEER] LDO H.
- BEREEREZ GND,
« ELSMFSHE AT LUEIE 2 X FF AW R ZE 51 R,
o ATRIEFEIEAIT 0 1 20 mv Z[H],
* A YRFENE R AT IE] o
o FELEFR. TRHEASOX A P ERAT U R .

3.8 EfE

SMHEEAFRESHIFERRET — I FE X HMBRERES, EHANLEMRESH, BEXEUTTE:

o AZFLEREFRNIT,

s MRUEMARNERMBEEN, BREED[EVIIRHUATEENENE.

« HNERER O S| B B T EHRES.

o thERFER B,

MRMEMFAZNERMEEL, WFEFESHHEMNASTERRPATEINTENE. A£ELHE RN WABRTZEMN; ZHIFEME

RBIBAEMBE Z BIRIFAT. w0 1/0 SiIESAeFRRRERITEMNAN 1. EEMHEMEMNZEHBENER. M THEIFELNNEMME

gu,mwﬂ%ﬁ%ﬂﬁﬁ%? HIEZEREEMRE. A REEMIRSH, BFEITEE (PO #MEN, HHRSGIMERIN AR
. MMEFERSEWEA, MIE 0x0000 FEEFMNIT,

& FWERIREEUT IR
s MEENL
o SNERERLSIBD
- LEEREEN
. Rk E4L
o BRMSISRE AT (U5FSEE VDD FEIR)
. BMERFEREEEN
.« BIShELRKNEZEN
. NEBIREN
+ RTCO R IRHETHIE

3.9 A
EFM8SB2 & BIE—NHF L Silicon Labs 2 #Z& (C2) FHiNiEO, THNEFHEMERAREARIBNAFNESHHITREEAER. 62

BEOFA—IES (C20K F—MXE 2 HIEES (C20) AREFMENFFZZEMERER. BX 2 HUMIFAESR, FER C2
EOME.
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3.10 S|BEHIEF
R FHECFTRAIZA UARTO 3|SRHIEF. 3ISEHEFMNTREBLZLR, DRAENRE—T; TEERTLUER.

PMEFTHNR— N FHRIISFKBEEFERFT. MREFHHERA 0xAS MRFRFHEFESIFZEREF. ZUEHINETHBER
RNNFRRBEISFERHIEF

FHESISRBIEFN, REBEPTENEMIRER, REESISKUREFRE, RITETSISRBIEF. MR, 5IFRIEFRHER
BRENMIZEFEES I SRIER D, EEYFEEMT 0x0000 WEMIEE. THEESISEBIEFH, 1&%1%7(" PITENEMNRIEE, BEE

0x0000 MIEfIEE.

MTBETSISERRBFMNMERRNELES, BN AN45: EFN8 T/ 5/ ZLH4EFFFEE. SR TREBA, &
Silicon Labs i (www. silabs. com/8bit—appnotes) BXi@id [RAASEAA] A HRIGE] Simplicity Studio.

OXFFFF

Reserved

OxFBFF Lock Byte

OxFBFE
OxFBFD

Bootloader

Security Page

1024 Bytes
M . <€—— Bootloader Vector

63 KB Flash
(63 x 1024 Byte pages)

O0x03FF

Scratchpad

1024 Bytes

0x0000 0x0000

<€—— Reset Vector

Figure 3.2. H3|SRBIFFHNEFME — 64 kB &&F
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4. HBSHE

a1 A

fRIESBIAR, ERTPWABESSHEIERT Table 4.1 Recommended Operating Conditions on page 11 (5 11 Ti& 4.1 “IfEFE

BAEFM” ) REATIEEM.

4.1.1 B I{ERH

Table 4.1. Recommended Operating Conditions

Parameter Symbo Test Condition Min Typ Max Unit
Operating Supply Voltage on VDD | Vpp 1.8 2.4 3.6 v
Minimum RAM Data Retention VRaAM Not in Sleep Mode — 1.4 — v
Voltage on vDD'

Sleep Mode — 0.3 0.5 v
System Clock Frequency fsysoLk 0 — 25 MHz
Operating Ambient Temperature Ta -40 — 85 °C

Note:

1. Al'l voltages with respect to GND.
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EFM8SB2 #iE3R

RS RE
4.1.2 IhEE
Table 4.2. Power Consumption
Parameter Symbol Conditions Min Typ Max Units
Digital Supply Current
Normal Mode supply current - |lIpp Vop = 1.8-3.6 V, fsysck — 4.1 5.0 mA
Full speed with code executing = 24.5 MHz
from flash 3. 4.5
VDD =1.8-3.6V, fSYSCLK =20 - 3.5 - mA
MHz
VDD =1.8-3.6V, fSYSCLK = - 90 - ]JA
32.768 kHz
Normal Mode supply current I boFREQ Vop = 1.8-3.6V, T=25"°¢, — 226 — pA/MHz
frequency sensitivity! 3 5 fsysck < 14 MHz
Vpp = 1.8-3.6V, T=25"°¢, — 120 — pA/MHz
fSYSCLK > 14 MHz
Idle Mode supply current — Core | Ipp Vop = 1.8-3.6 V, fsysak = 24.5 — 2.5 3.0 mA
halted with peripherals MHz
running4 6
VDD =1.8-3.6 V, fSYSCLK =20 - 1.8 - mA
MHz
Vop = 1.8-3.6 V, fsysok = - 84 — pA
32.768 kHz
Idle Mode Supply Current I pbFREQ Vpp = 1.8-3.6V, T=25°¢C — 95 — pA/MHz
Frequency Sensitivity! +¢
Suspend Mode Supply Current lop Vop = 1.8-3.6 V — 77 — vA
Sleep Mode Supply Current with | Ipp 1.8V, T=25°¢C — 0. 60 — PA
RTC running from 32.768 kHz ~ .
crystal 3.6V, T=25"°¢C — 0.85 — VA
1.8V, T=85°¢C — 1.30 — pA
3.6V, T=85°¢C — 1.90 — pA
Sleep Mode Supply Current (RTC |Ipp 1.8V, T=25°¢C — 0.05 — pA
off)
3.6V, T=25°¢C — 0.12 — pA
1.8V, T=85°¢C — 0.75 — PA
3.6V, T=85°¢C — 1.20 — VA
Vpp Monitor Supply Current lymon — 7 — pA
Oscil lator Supply Current I4rFosco 25 °C — 300 — vA
ADCO Always—on Power Supply I apc 300 ksps — 800 — VA
Current’
VDD =3.0V
Tracking — 680 — VA
VDD =3.0V
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Parameter Symbol| Conditions Min Typ Max Units
Comparator O (CMPO) Supply I owp CPMD = 11 — 0.4 — LA
Ourrent CPMD = 10 — 2.6 — pA

CPMD = 01 — 8.8 — pA

CPMD = 00 — 23 — pA
Internal Fast-settling 1. 65V I VREFFS — 200 — pA
ADCO Reference, AIways—on8
On-chip Precision Reference I yRerP — 15 — vA
Temp sensor Supply Current | TSENSE — 35 — VA
Programmable Current Reference || |ger Current Source, Either Power — 10 — pA
(IREF0) Supply Current? Mode, Any Output Code

Low Power Mode, Current Sink — 1 — pA

IREFODAT = 000001

Low Power Mode, Current Sink — 11 — pA

IREFODAT = 111111

High Current Mode, Current Sink — 12 — VA

IREFODAT = 000001

High Current Mode, Current Sink — 81 — pA

IREFODAT = 111111

Note:

1. Based on device characterization data; Not production tested.

2. SYSCLK must be at least 32 kHz to enable debugging

3. Digital Supply Current depends upon the particular code being executed. The values in this table are obtained with
the CPU executing an “sjmp $” loop, which is the compiled form of a while(1) loop in C. One iteration requires 3
CPU clock cycles, and the flash memory is read on each cycle. The supply current will vary slightly based on the
physical location of the sjmp instruction and the number of flash address |ines that toggle as a result. In the
worst case, current can increase by up to 30% if the sjmp loop straddles a 128-byte flash address boundary C(e.g.
0x007F to 0x0080). Real-world code with larger loops and longer |inear sequences will have few transitions across
the 128-byte address boundaries

4. Includes supply current from regulator and oscillator source (24.5 MHz high—frequency oscillator, 20 MHz |ow—power
oscillator, or 32.768 kHz RTC oscillator).

5. IDD can be estimated for frequencies < 10 MHz by simply multiplying the frequency of interest by the frequency
sensitivity number for that range, then adding an offset of 90 pA. When using these numbers to estimate Ipp for >
10 MHz,
sensitivity number. For example: Vpp = 3.0 V; F = 20 MHz,
mA assuming the same oscillator setting

6. ldle
frequency sensitivity number. For example: Vpp = 3.0 V; F = 5 MHz
mA/MHz = 0. 6 mA.

7. ADCO always—on power excludes internal reference supply current

the estimate should be the current at 25 MHz minus the difference in current indicated by the frequency
Ipp = 4.1 mA - (25 MHz - 20 MHz) x 0.120 mA/MHz = 3.5

in current indicated by the
(25 MHz - 5 MHz) x 0.095

IDD can be estimated by taking the current at 25 MHz minus the difference
Idle Ipp = 2.5 mA -

8. The internal reference is enabled as—needed when operating the ADC in burst mode to save power.

9. IREFO supply current only. Does not include current sourced or sunk from IREFO output pin
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Table 4.3. Reset and Supply Monitor
Parameter Symbol Test Condition Min Typ Max Unit
VDD Supply Monitor Threshold Vvoou Reset Trigger 1.7 1.75 1.8 v
ViarN Early Warning 1.8 1.85 1.9 v
VDD Supply Monitor Turn—0n Time |tyon — 300 — ns
Power-On Reset (POR) Monitor Vpor Initial Power—-On (Rising — 0.75 — v
Threshold Voltage on Vpp)
Falling Voltage on Vpp 0.7 0.8 0.9 v
Brownout Recovery (Rising — 0.95 — v
Voltage on Vpp)
Vpp Ramp Time trup Time to Vpp = 1.8 V — — 3 ms
Reset Delay from POR tpor Relative to Vpp > Vpgr 3 10 31 ms
Reset Delay tRrsT Time between release of reset — 10 — us
source and code execution
RST Low Time to Generate Reset |tgrstL 15 — — us
Missing Clock Detector Response | tygp Fsyscik > 1 MHz 100 650 1000 us
Time (final rising edge to
reset)
Missing Clock Detector Trigger |Fycp — 7 10 kHz
Frequency
4.1.4 NE
Table 4.4. Flash Memory
Parameter Symbol| Test Condition Min Typ Max Units
Write Time' twRITE One Byte 57 64 71 us
Erase Time! tERASE One Page 28 32 36 ms
Endurance (Write/Erase Cycles) |Nye 1 k 30 k — Cycles
Note:
1. Does not include sequencing time before and after the write/erase operation, which may be multiple SYSCLK cycles.
2. Data Retention Information is published in the Quarterly Quality and Reliability Report.
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Table 4.5. Power Management Timing
Parameter Symbol Test Condition Min Typ Max Units
Idle Mode Wake-up Time tDLEWK 2 — 3 SYSCLKs
Suspend Mode Wake-up Time tsuspenowk | CLKDIV = 0x00 — 400 — ns
Precision Osc
CLKDIV = 0x00 — 1.3 — us
Low Power Osc
Sleep Mode Wake—up Time tSLEEPWK — 2 — us
4.1.6 RNEMRHSR
Table 4. 6. Internal Oscillators
Parameter Symbol| 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
Low Power Oscillator (20 MHz)
Osci |l lator Frequency fLposc Full Temperature and Supply 18 20 22 MHz
Range
RTC in Self-0Oscillate Mode
Oscil lator Frequency fLFosc Bias Off — 12 £ 5 — kHz
Bias On — 25 * 10 — kHz
4.1.7 @IMRHS
Table 4.7. Crystal Oscillator

Parameter

Symbo

Test Condition

Crystal Frequency

fxTaL

0.02

30

MHz
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Table 4.8. External CGlock Input
Parameter Symbol Test Condition Min Typ Max Unit
External Input CMOS Clock femos 0 — 25 MHz
Frequency (at EXTCLK pin)
External Input CMOS Clock High |tcmosH 18 — — ns
Time
External Input CMOS Clock Low temosL 18 — — ns
Time
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Table 4.9. ADC
Parameter Symbol Test Condition Min Typ Max Unit
Resolution Npits 10 Bits
Throughput Rate fs — — 300 ksps
Tracking Time t1RK 1.5 — — us
Power—0On Time tpwr 1.6 — — us
SAR Clock Frequency fsar High Speed Mode, — — 8.33 MHz
Conversion Time Teny 13 — — Clocks
Sample/Hold Capacitor Csar Gain =1 — 30 — pF
Gain = 0.5 — 28 — pF
Input Pin Capacitance Cin — 20 — pF
Input Mux Impedance Ruux — 5 — kQ
Voltage Reference Range VRer 1 — Voo v
Input Voltage Range1 Vin Gain = 1 0 - VRer v
Gain = 0.5 0 — 2 x Vper Vv
Power Supply Rejection Ratio PSRRapc Internal High Speed VREF — 67 — dB
External VREF — 74 — dB
DG Performance
Integral Nonlinearity INL — +0.5 +1 LSB
Differential Nonlinearity DNL — +0.5 +1 LSB
(Guaranteed Monotonic)
Offset Error Eorr VREF = 1.65 V -2 0 2 LSB
Offset Temperature Coefficient |TCgrr — 0. 004 — LSB/° C
Slope Error En — +0.06 +0.24 %
Dynamic Performance 10 kHz Sine Wave Input 1dB below full scale, Max throughput
Signal-to—Noise SNR 54 58 — dB
Signal-to—Noise Plus Distortion | SNDR 54 58 — dB
Total Harmonic Distortion (Up THD — -73 — dB
to 5th Harmonic)
Spurious—Free Dynamic Range SFDR — 75 — dB

Note:

1. Absolute input pin voltage is |imited by the Vpp supply
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Table 4.10. Voltage References
Parameter Symbol Test Condition Min Typ Max Unit
Internal Fast Settling Reference
Output Voltage VREFFS 1. 60 1. 65 1.70 v
Temperature Coefficient TCReFFs — 50 — ppm/° C
Turn—-on Time tVREFFS — — 1.5 us
Power Supply Rejection PSRRReFFs — 400 — ppm/V
On—chip Precision Reference
Output Voltage VRerp 1.645 1.68 1.715 v
Turn—-on Time, settling to 0.5 tVREFP 4.7 pF tantalum + 0.1 pF — 15 — ms
LSB ceramic bypass on VREF pin

0.1 pF ceramic bypass on VREF — 300 — us

pin

No bypass on VREF pin — 25 — us
Load Regulation LRyRerp Load = 0 to 200 pA to GND — 400 — W/ pA
Short—circuit current 1 SCyrerp — 3.5 — mA
Power Supply Rejection PSRRyRrerp — 140 — ppm/V
External Reference
Input Voltage VEXTREF 1 — Vop \
Input Current | EXTREF Sample Rate = 300 ksps; VREF = — 5.25 — pA

3.0V
4.1. 11 RERESR

Table 4.11. Temperature Sensor
Parameter Symbo Test Condition Min Typ Max Unit
Offset Vorr TA=0°C — 940 — mV
Offset Error! Eorr TA=0°¢C — 18 — mV
Slope M — 3.40 — mV/° G
Slope Error! En — 40 — w/° ¢
Linearity — +1 — °C
Turn-on Time tpwr — 1.8 — us

Note:

1. Represents one standard deviation from the mean
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Table 4.12. Comparators
Parameter Symbol Test Condition Min Typ Max Unit
Response Time, CPMD = 00 tRresPo +100 mV Differential — 120 — ns
(Highest Speed)
-100 mV Differential — 110 — ns
Response Time, CPMD = 11 tRresP3 +100 mV Differential — 1.25 — us
(Lowest Power)
-100 mV Differential — 3.2 — us
Positive Hysterisis HYScp+ CPHYP = 00 — 0.4 — mV
Mode O (CPMD = 00) CPHYP = 01 — 8 — mV
CPHYP = 10 — 16 — mV
CPHYP = 11 — 32 — mV
Negative Hysterisis HYSgp- CPHYN = 00 — -0.4 — mV
Mode 0 (CPMD = 00) CPHYN = 01 — -8 — mV
CPHYN = 10 — -16 — mV
CPHYN = 11 — -32 — mV
Positive Hysterisis HYSgp+ CPHYP = 00 — 0.5 — mV
Mode 1 (CPMD = 01) CPHYP = 01 — 6 — mV
CPHYP = 10 — 12 — mV
CPHYP = 11 — 24 — mV
Negative Hysterisis HYScp- CPHYN = 00 — -0.5 — mV
Mode 1 (CPMD = 01) CPHYN = 01 — -6 — mV
CPHYN = 10 — -12 — mV
CPHYN = 11 — -24 — mV
Positive Hysterisis HYSgp+ CPHYP = 00 — 0.7 — mV
Mode 2 (CPMD = 10) CPHYP = 01 — 4.5 — mV
CPHYP = 10 — 9 — mV
CPHYP = 11 — 18 — mV
Negative Hysterisis HYSgp- CPHYN = 00 — -0.6 — mV
Mode 2 (CPMD = 10) CPHYN = 01 — -4.5 — mV
CPHYN = 10 — -9 — mV
CPHYN = 11 — -18 — 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
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Parameter Symbol| Test Condition Min Typ Max Unit
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 — Vppt0. 25 v
Input Pin Capacitance Cep — 12 — pF
Common—-Mode Rejection Ratio CMRRcp — 70 — dB
Power Supply Rejection Ratio PSRR¢p — 72 — dB
Input Offset Voltage VorF Ta=25°C -10 0 10 mV
Input Offset Tempco TCore — 3.5 — w/° C
4.1.13 A4RIESEHR (IREFO)

Table 4.13. Programmable Current Reference (IREFQ)
Parameter Symbol| Conditions Min Typ Max Units
Static Performance
Resolution Npits 6 bits
Output Compliance Range Viout Low Power Mode, Source 0 — Vop - v
0.4
High Current Mode, Source 0 — Vop - %
0.8

Low Power Mode, Sink 0.3 — Vop v

High Current Mode, Sink 0.8 — Vop v
Integral Nonlinearity INL — <*£0.2 +1.0 LSB
Differential Nonlinearity DNL — <%0.2 +1.0 LSB
Offset Error EorF — <%0.1 *0.5 LSB
Full Scale Error Erg Low Power Mode, Source — — *5 %

High Current Mode, Source — — +6 %

Low Power Mode, Sink — — +8 %

High Current Mode, Sink — — +8 %
Absolute Current Error Eags Low Power Mode Sourcing 20 pA — <1 *3 %
Dynamic Performance
Output Settling Time to 1/2 LSB | tserrie — 300 — ns
Startup Time tpyr — 1 — us
Note:

1. The PCA block may be used to improve IREFO resolution by PWMing the two LSBs.
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Table 4.14. Port 1/0
Parameter Symbol Test Condition Min Typ Max Unit
Output High Voltage (High Vou loy = -3 mA Vop - 0.7 — — v
Drive)!
Output Low Voltage (High VoL lgp = 8.5 mA — — 0.6 \
Drive)'
Output High Voltage (Low Vou loy = -1 mA Vop - 0.7 — — %
Drive)'
Output Low Voltage (Low Drive)' |VoL loo = 1.4 mA - - 0.6 v
Input High Voltage Viy Vop = 2.0 to 3.6 V Vop - 0.6 — — v
Vpp = 1.8 to 2.0 V 0.7 x Vpp — — Vv
Input Low Voltage ViL Vop = 2.0 to 3.6 V — — 0.6 \
Vpp = 1.8 to 2.0 V — — 0.3 x Vpp Vv
Weak Pull-Up Current Ipy Vop = 1.8 V — -4 — pA
Vin=0YV
Vpp = 3.6 V -35 -20 — pA
Vin=0YV
Input Leakage Ik Weak pullup disabled or pin in -1 — 1 VA
analog mode
Note:
1. See Figure 4.2 #0l Voy BH%k on page 23 and Figure 4.3 B Vo HH%Zk on page 24 for more information

4.2 HREEH

Table 4.15. Thermal Conditions
Parameter Symbol| Test Condition
Thermal Resistance' 0 ua QFN-24 Packages — 35 — ° C/W
QFN-32 Packages — 28 — ° C/W
QFP-32 Packages — 80 — ° C/W
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 22 (& 20 71k 4.17 “BATEE" ) FRIIHN HETESKAIRIMNEE .
XNARNEFEE, FRRELEZ TRELETTEARENRPIRBNFEEZ ENEMEMEE TN ZHITIREERIE. KHE
BRAFEEEFHTILETEZMETSHAUEE. SXRESHFATEMBIENEZESR, EIHE http://ww. silabs. com/support/
qual ity/pages/default. aspx &% (REFMUTEMEMIRED -

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 Vpp Vop GND-0.3 4.0 \
Voltage on 1/0 pins or RSTb Vin Vop > 2.2 V GND -0.3 5.8 Y
Vpp <= 2.2V GND-0.3 | Vpp +3.6 v
Total Current Sunk into Supply Pin | lypp — 400 mA
Total Current Sourced out of I anD 400 — mA
Ground Pin
Current Sourced or Sunk by Any 1/0 |1 -100 100 mA
Pin or RSTb
Maximum Total Current through all I'1oTOT — 200 mA
Port Pins
Operating Junction Temperature Ty -40 105 ° G

Exposure to maximum rating conditions for extended periods may affect device reliability
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6.1 EFNM8SB2x-QFN32 5|HIE X

P0.0
P0.1
P0.2
P0.3
P0.4
P0.5
P0.6
PO.7

\@
(1]
(30 ]
(2]
(2]
(2]
(2]

o

Ne | 1) (24 | P10
GND | 2 ) (25 | P11
voD | 3 ) (22 | P12
ve 4 ) 32 pin QFN (21 ] prs
nNe | 5 ) (Top View) (20 | P14
RSTb/C2CK | 6 ) (19 | P15
P27/C2D | 7 ) - (18 | P16
P26 | 8 ) (17 | P17

1AAAAAAE

* 3 % 3 9 3 5 S

Figure 6.1. EFM8SB2x—QFN32 #BH

Table 6.1. Pin Definitions for EFM8SB2x—QFN32

Pin Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions

Functions

Number

1 N/C No Gonnection
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
2 GND Ground
3 VDD Supply Power Input
4 N/C No Connection
5 N/C No Connection
6 RSTb / Active—low Reset /
C2CK G2 Debug Clock
7 P2.7 / Multifunction /0 /
C2D G2 Debug Data
8 P2. 6 Multifunction 1/0 Yes EMIF_WRb ADCO. 22
CMPOP. 11
CMP1P. 11
9 XTAL4 RTC Crystal XTAL4
10 XTAL3 RTC Crystal XTAL3
11 P2.5 Multifunction 1/0 Yes EMIF_RDb ADCO. 21
CMPON. 10
CMP1N. 10
12 P2.4 Multifunction 1/0 Yes EMIF_ALE ADCO. 20
CMPOP. 10
CMP1P. 10
13 P2.3 Multifunction 1/0 Yes EMIF_A11 ADCO. 19
CMPON. 9
CMP1IN. 9
14 P2.2 Multifunction 1/0 Yes EMIF_A10 ADGO. 18
CMPOP. 9
CMP1P. 9
15 P2.1 Multifunction 1/0 Yes EMIF_A9 ADGO. 17
CMPON. 8
CMP1N. 8
16 P2.0 Multifunction 1/0 Yes EMIF_A8 ADCO. 16
CMPOP. 8
CMP1P. 8
17 P1.7 Multifunction 1/0 Yes P1MAT. 7 ADCO. 15
EMIF_AD7 CMPON. 7
CMP1IN. 7
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
18 P1.6 Multifunction 1/0 Yes P1MAT. 6 ADCO. 14
EMIF_AD6 CMPOP. 7
CMP1P. 7
19 P1.5 Multifunction 1/0 Yes P1MAT. 5 ADCO. 13
EMIF_AD5 CMPON. 6
CMP1N. 6
20 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
EMIF_AD4 CMPOP. 6
CMP1P. 6
21 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
SPI11_NSS CMPON. 5
EMIF_AD3 CMP1N. 5
22 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
SPI11_MOSI CMPOP. 5
EMIF_AD2 CMP1P. 5
23 P1.1 Multifunction 1/0 Yes P1MAT. 1 ADCO. 9
SPI1_MISO CMPON. 4
EMIF_AD1 CMP1N. 4
24 P1.0 Multifunction 1/0 Yes P1MAT. O ADCO. 8
SP11_SCK CMPOP. 4
EMIF_ADO CMP1P. 4
25 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 IREFO
INT1.7 CMPON. 3
CMP1IN. 3
26 PO. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR CMPOP. 3
INTO. 6 CMP1P. 3
INT1. 6
27 PO.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 CMPON. 2
INT1.5 CMP1N. 2
28 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CMPOP. 2
INT1. 4 CMP1P. 2
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Pin

Number

Pin Name

Description

Crossbar Capability

Additional Digital
Functions

Analog Functions

29 PO. 3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK XTAL2
INTO. 3 CMPON. 1
INT1. 3 CMP1N. 1
30 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
INTO. 2 CMPOP. 1
INT1. 2 CMP1P. 1
XTALA1
31 PO. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 AGND
INT1. 1 CMPON. O
CMP1N. O
32 P0.0 Multifunction 1/0 Yes POMAT. 0 ADCO. 0
INTO. 0 CMPOP. O
INT1.0 CMP1P. 0
VREF
Center GND Ground
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Table 6. 2.

Figure 6.2. EFM8SB2x—-QFN24 3GBH

Pin Definitions for EFM8SB2x—QFN24

PO.6

PO.7

P1.0

P1.1

P1.2

P1.3

Pin Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions

Number

1 N/C No Connection

2 GND Ground

3 VDD Supply Power Input

4 N/C No Connection

5 N/C No Connection
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
6 RSTb / Active—low Reset /
C2CK C2 Debug Clock
7 P2.7 / Multifunction 1/0 /
C2D C2 Debug Data
8 XTAL4 RTC Crystal XTAL4
9 XTAL3 RTC Crystal XTAL3
10 P1.6 Multifunction 1/0 Yes ADCO. 14
CMPOP. 7
CMP1P. 7
11 P1.5 Multifunction 1/0 Yes P1MAT. 5 ADCO. 13
CMPON. 6
CMP1N. 6
12 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
CMPOP. 6
CMP1P. 6
13 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
SPI11_NSS CMPON. 5
CMP1IN. 5
14 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
SPI11_MOSI CMPOP. 5
CMP1P. 5
15 P1.1 Multifunction 1/0 Yes P1MAT. 1 ADCO. 9
SPI1_MISO CMPON. 4
CMP1N. 4
16 P1.0 Multifunction 1/0 Yes P1MAT. 0 ADCO. 8
SP11_SCK CMPOP. 4
CMP1P. 4
17 PO.7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 IREFO
INT1.7 CMPON. 3
CMP1N. 3
18 P0. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR CMPOP. 3
INTO. 6 CMP1P. 3
INT1. 6
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
19 P0.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 CMPON. 2
INT1.5 CMP1N. 2
20 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CMPOP. 2
INT1. 4 CMP1P. 2
21 PO. 3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK XTAL2
INTO. 3 CMPON. 1
INT1. 3 CMP1N. 1
22 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
INTO. 2 CMPOP. 1
INT1. 2 CMP1P. 1
XTAL1
23 PO. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 AGND
INT1. 1 CMPON. O
CMP1N. O
24 P0.0 Multifunction 1/0 Yes POMAT. 0 ADCO. 0
INTO. 0 CMPOP. 0
INT1.0 CMP1P. 0
VREF
Center GND Ground

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




EFMBSB2 iR
S1RE X

6.3 EFNM8SB2x-QFP32 S|HIE X

31 ] PO.1
[ 30 ] PO.2
[ 29] PO.3
[ 28] P0.4
[ 27] P05
[ 26 ] P0.6
[ 25 ] PO.7

O [ 2] P0.0

4 )

N/C | 1 24 | P1.0

GND | 2 23 | P1.1

VDD | 3 22 | P1.2

N/C 4 . 21 P1.3

e : 5 32 Pin QFP ::20 s

RSTb / C2CK | 6 19 | P1.5
P2.7/C2D | 7 18 | P1.6
P2.6 | 8 17 | P1.7

e}
o
(Al

P2.4 |
P23 [13
P21 [15

Iil H
N = o
AN AN
o o

XTAL4 | 9
XTAL3 | 10

Figure 6.3. EFM8SB2x—-QFP32 GB

Table 6.3. Pin Definitions for EFM8SB2x—QFP32

Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions
1 N/C No Connection
2 GND Ground
3 VDD Supply Power Input
4 N/C No Connection
5 N/C No Connection
6 RSTb / Active—low Reset /
C2CK G2 Debug Clock
7 P2.7 / Multifunction /0 /
C2D C2 Debug Data

silabs.com | Smart. Connected. Energy—friendly




EFM8SB2 #iE3R

S1RE X
Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
8 P2. 6 Multifunction 1/0 Yes EMIF_WRb ADCO. 22
CMPOP. 11
CMP1P. 11
9 XTAL4 RTC Crystal XTAL4
10 XTAL3 RTC Crystal XTAL3
11 P2.5 Multifunction 1/0 Yes EMIF_RDb ADGO. 21
CMPON. 10
CMP1N. 10
12 P2.4 Multifunction 1/0 Yes EMIF_ALE ADCO. 20
CMPOP. 10
CMP1P. 10
13 P2.3 Multifunction 1/0 Yes EMIF_A11 ADCO. 19
CMPON. 9
CMP1IN. 9
14 P2.2 Multifunction 1/0 Yes EMIF_A10 ADCO. 18
CMPOP. 9
CMP1P. 9
15 P2.1 Multifunction 1/0 Yes EMIF_A9 ADCO. 17
CMPON. 8
CMP1N. 8
16 P2.0 Multifunction 1/0 Yes EMIF_A8 ADCO. 16
CMPOP. 8
CMP1P. 8
17 P1.7 Multifunction 1/0 Yes P1MAT. 7 ADCO. 15
EMIF_AD7 CMPON. 7
CMP1IN. 7
18 P1.6 Multifunction 1/0 Yes P1MAT. 6 ADCO. 14
EMIF_AD6 CMPOP. 7
CMP1P. 7
19 P1.5 Multifunction 1/0 Yes P1MAT. 5 ADCO. 13
EMIF_AD5 CMPON. 6
CMP1N. 6
20 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
EMIF_AD4 CMPOP. 6
CMP1P. 6
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
21 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
SP11_NSS CMPON. 5
EMIF_AD3 CMP1IN. 5
22 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
SP11_MoOSI CMPOP. 5
EMIF_AD2 CMP1P. 5
23 P1.1 Multifunction 1/0 Yes P1MAT. 1 ADCO. 9
SPI1_MISO CMPON. 4
EMIF_AD1 CMP1N. 4
24 P1.0 Multifunction 1/0 Yes P1MAT. O ADCO. 8
SP11_SCK CMPOP. 4
EMIF_ADO CMP1P. 4
25 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 IREFO
INT1.7 CMPON. 3
CMP1N. 3
26 P0. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR CMPOP. 3
INTO. 6 CMP1P. 3
INT1. 6
27 P0.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 CMPON. 2
INT1.5 CMP1N. 2
28 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CMPOP. 2
INT1. 4 CMP1P. 2
29 PO. 3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK XTAL2
INTO. 3 CMPON. 1
INT1. 3 CMP1N. 1
30 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
INTO. 2 CMPOP. 1
INT1. 2 CMP1P. 1
XTAL1
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Pin

Number

Pin Name

Description

Crossbar Capability

Additional Digital
Functions

Analog Functions

31 PO. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 AGND
INT1.1 CMPON. 0
CMP1N. 0
32 P0.0 Multifunction 1/0 Yes POMAT. O ADCO. 0
INTO. 0 CMPOP. 0
INT1. 0 CMP1P. 0
VREF
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Figure 7.1. QFN32 %@
Table 7.1. QFN32 Package Dimensions
Dimension Min Typ Max
A 0.80 0.90 1.00
A1 0.00 0.02 0.05
b 0.18 0.25 0.30
D 5.00 BSC
D2 3.20 3.30 3.40
e 0.50 BSC
E 5.00 BSC
E2 3.20 3.30 3.40
L 0.30 0. 40 0.50
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Dimension Min Typ Max
L1 0.00 — 0.15
aaa — — 0.15
bbb — — 0.10
ddd — — 0.05
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, variation VHHD except for custom features D2, E2, and L
which are toleranced per supplier designation.

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components
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7.2 QFN32 PCB 1&#E#HmE
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Figure 7.2. QFN32 PCB ‘E&#HFE

Table 7. 2. QFN32 PCB Land Pattern Dimensions

Dimension Min Max
C1 4.80 4.90
C2 4.80 4.90
E 0.50 BSC

X1 0.20 0.30
X2 3.20 3.40
Y1 0.75 0.85
Y2 3.20 3.40
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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. 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

NV 00 N O O

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 3 x 3 array of 1.0 mm x 1.0 mm openings on a 1.2 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-020C specification for Small Body Components
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Figure 8.1. QFN24 H3K[E

Table 8.1.  QFN24 Package Dimensions
Dimension Min Typ Max
A 0.70 0.75 0.80
A 0.00 0.02 0.05
b 0.18 0.25 0.30
D 4.00 BSC
D2 2.55 2.70 2.80
e 0.50 BSC
E 4.00 BSC
E2 2.55 2.70 2.80
L 0.30 0.40 0.50
L1 0.00 — 0.15
aaa — — 0.15
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Dimension Min Typ Max
bbb — — 0.10
ddd — — 0.05
eee — — 0.08
z — 0.24 —
Y — 0.18 —
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, variation WGGD except for custom features D2, E2, Z, Y,
and L which are toleranced per supplier designation

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components
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8.2 QFN24 PCB 12#E#HB
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Table 8.2. QFN24 PCB Land Pattern Dimensions

Dimension Min Max
C1 3.90 4.00
C2 3.90 4.00
E 0.50 BSC

X1 0.20 0.30
X2 2.70 2.80
Y1 0. 65 0.75
Y2 2.70 2.80
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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. 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

NV 00 N O O

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 1.10 mm x 1.10 mm openings on 1.30 mm pitch should be used for the center ground 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
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Figure 9.1. QFP32 $i[E

Table 9.1. QFP32 Package Dimensions

Dimension Min Typ Max
A — — 1.60
A 0.05 — 0.15
A2 1.35 1.40 1.45
b 0.30 0.37 0.45
D 9.00 BSC
D1 7.00 BSC
e 0.80 BSC
E 9.00 BSC
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Dimension Min Typ Max
E1 7.00 BSC
L 0.45 0. 60 0.75
aaa 0.20
bbb 0.20
ccce 0.10
ddd 0.20
theta 0° 3.5° 7°
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 outline MS-026, variation BBA.

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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Table 9. 2. QFP32 PCB Land Pattern Dimensions

Dimension Min Max
C1 8.40 8.50
c2 8.40 8.50
E 0.80 BSC

X1 0.40 0.50
Y1 1.25 1.35
Note:

1. Al'l 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 pm 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

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