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A
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AR ERANAHE, SAUMMIENRRAR, NIRRT, EREAH
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1. IneESIR

EFM8SB1 ZRETHAEIN TFR%I.
. AtZ:
o k&R CIP-51 W%
- 5i5fE 8051 IESERTEERS
o 70% IESHIBMITEIEA 1-2 REGATHEHEA
« 25 Wz BaTIESRZER
- NE:
- &= 8 kB (NTF, AIERZHMEHEHRwE.

- B&e 512 F1 RAM (B3F 256 F1FrE 8051 RAM F0
256 Fi5 L XRAM)

- HBR:
« AT cPU FIHZHEIERIAIER LDO FEESS
o DNELE {0 FE B AN LA B
« 1/0: &%t 17 tHSTIhEE 1/0 SIHD:
« ATHNERRE MR BINEIR Z XX FF X
« 5 mA JEER, 12.5 mA IRULER R IFEIEIRSN LED
o BFSHIR:
+ MNEB 20 MHz {RINFEIRHRS, HBE £10%
« MNEB 24.5 WHz SEEIRE=S, BE 2%
o AR 16.4 kHz {KSFFRHRSEL RTC 32 kHz &Rk (RTC &
A%F CSP16 FTEARAFA)
o SNERER{A, RC. C F1 CMOS A4HiEIR

BN R LB EA, RIREERITRE. BOEFENRMER%ET, EFM8SB1 REMAEER TN RFATHBRGR.

o TERTRS/THENESFN PWM:

o 32 {SSCRTAT$R (RTC)

o 3 (SIET4RISIHEREERES (PCA), XiF PWM, F3R/LbiR. &
BRI VAERRERRERSEG EEK

o 4 A 16 {I@EAIHETEE

.« BIEMBFINEIRE:

« UART
o SPIT™ FE/M

« SMBus™ / 12C™ /M

+ 16 {i CRC BjT, X¥F 256 F15
L

« ELEEN (CS0)

- AI4RIESEBR (IREFO)

« 12 {iL AD %%#ES (ADCO)

o 1 MRS RS

A EEEAKIFR

- PRENSESKLSE

o PONEEHFBTS . BEMIT

% UART 5|S512FF

-40 E 85 °C RETEE

BHE 1.8 F 3.6V

QSOP24, QFN24, QFN20 1 CSP16 I

FAINFEE) CRC

INTZ 2 A 4R

ERIMEE, RHIFFRAMBIEFEURIFEHNIIZAR. F EEKZEO €2 RTFERREEREZNAPRES MU FHITIERA
X (MEARFEER « 2. ABEKER. BHLEEFREMENFHRRSFER. RENS., BSNITUREBITNELESS.
HATERE, AARUMBFIEIRFOERSITILE. SMREWIEER 1.8 £ 3.6 V TIERE. REFCSLET AEC-0100 TAIE

(3 &%) , MEWRHAT 16 5[k CSP. 20 SR QFN. 24 SR OFN =% 24 S|B) QSOP ik,

PR B3R IETAFF & FL5EHF RoHS EK.

Note: FAIERFMAITIIRERRERRZRKARLIEHEE CSP 8%, B2, AT CSP REFETEXRRAEFIR, HIEBHEBRA, XL
BEZZENRIRBHFNE, BETRENERTOHR. HGeMAERETARMIMERER CSP HEM, WHRFEEERTEAMNESE

TG R AN -
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2. iTMER

EFma]sB1o]F]8 ]G RARIQSOP24]R
|—> Tape and Reel (Optional)

L Package Type

Revision

Temperature Grade G (-40 to +85), A (-40 to +85, Automotive Grade)

—— Flash Memory Size — 8 KB
—— Memory Type (Flash)
——) Family Feature Set

—— Sleepy Bee 1 Family
—— Silicon Labs EFM8 Product Line

Figure 2.1. EFM8SB1 pbéms

FiE EFM8SB1 =RmARFIFMEZLITINEE:
o BITSRZESIL 25 MHz B9 CIP-51 #%

o SFIRERIRTESE (24.5 MHz. 20 MHz 1 16 kHz)

« SMBus/12C

. SPI

« UART

o 3 FIET4RIEITEEEFES] (PWM, BFShAERR. HH3R/EEHD

o 416 FIERTEE

[EED e

. 6 UEFRRSE

12 i AD ¥%i%3%, MAERZHRERR. BESEZMREHRRS

16 {3 CRC #7T

2453 AEC-Q100 AE (3 £&%)

% UART 5| SEHIZRF

FRTIXLETNEESN, EFMBSB1 RFIME LM RANAEMEBFENIIGEE. FRIEFERERTILE T & RIITHNTT AIEE.

Table 2.1. Product Selection Guide

Flash Memory (kB)
(RoHS Compl iant)
Temperature Range

Ordering Part
1/0s (Total)
ADCO Channels
Capacitive
Touch |nputs

Digital Port

14 Yes -40 to +85 C |QSOP24

~
—_
o

EFM8SB10F8G-A-QS0P24 512 1

14 Yes -40 to +85 G |QFN24

—_
o

EFM8SB10F8G-A-QFN24 512 17

EFM8SB10F8G-A-QFN20 512 16 13 Yes —-40 to +85 C |QFN20G

EFM8SB10F8G-A-CSP16 512 13 12 Yes -40 to +85 G |CSP16

HN | 0O | 0O | 0O | 0

EFM8SB10F4G-A-QFN20 512 16 13 Yes -40 to +85 C |QFN20G

O | O | 0 | O

EFM8SB10F2G-A-QFN20 2 256 16 13 Yes -40 to +85 C |QFN20G
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oo —~ o)
= + (=]
+ (2] ] o
=5 > + o~ - (7] -
@« I [ _— (4] -+ — o
(= [] o (] = (] =] o ~
E o + [= > [=} £ =]
) () o (] = c Q +
c ] = = < + C (&) C
- — (1] ~ o — [
- = + [¢] K= (7] ]
(V] (2] T2 (] o © [*) == o
o « W O (&} o =] o E
e — o= N (=] ] =] o [}
o T8 (=] — << o - = =
EFM8SB10F8A-A-QFN24 8 512 17 10 14 Yes -40 to +85 G | QFN24
EFM8SB10F8A-A—QFN20 8 512 16 9 13 Yes -40 to +85 C | QFN20A

A 2% (E] EFM8SB10F8A-A-QFN20) & & AIFRIBLREREE TR, EFF AEC-Q100 TAIE. EFRMRIBEERSE (IMDS) SEMFIIRMEAE =it
HETZE (PPAP) Y. #XTHE PPAP 34, AIHAIACEMEL T NDA HUERAFRMAER www. silabs. com KB,
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EFM8SB1 #{iE3R

RGHA
3. ARGHLA
3.1 N4,
CIP-51 8051 Controller Port I/O Configuration
Power On Core
Reset/PMU s g
Digital Peripherals
8/4/2 KB ISP Flash
Program Memory
d Timers 0, Port 0
256 Byte SRAM o >
C2CK/RSTb Debug / y 1723 Drivers ] POn
Programming Priority
Hardware 256 Byte XRAM PCA/WDT Crossbar
Decoder
c2p e »X] P1.n
Drivers
vop [ Rl > L SYseLK
igita
Power Crossbar Control Port 2 R
i, > P2.n
Driver

System Clock
Configuration

Analog Peripherals

Precision
24.5 MHz
Oscillator IREFO 14-Channel
Capacitance
Low Power Internal External To Digital
—>0\ o—— Converter

20 MHz
Oscillator

VREF VREF

External
Oscillator
Circuit

RTC / Low
Freq.
Oscillator

<
<

<
<

Comparator

Figure 3.1. EFM8SB1 J7#EEi¥iE

EEO R REK T EFNBSB1 @AY, MTRAXTEMRRNEZFER, BEFHEREX, HS I EFN8SB1 &5 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. HIE#E

HFEER EE HEAER RERER
TiEER AR EINER FRET, BT SET — —
ZFRER . RZEE 7E£ PCONO A% E IDLE {3 |{Efafhly

© ARBSEIRERENM, BEEET
© REMEEEMRREMITRE

HEER . RZFMBFINERZE 1. ¥ SYSCLK ¥k « RTCO EREMH
. BENIRSS HFOSCO 3% LPOSCO . RTCO M= #
. BHIGERE RS HITIRE 2. ¥£ PMUOCF "Rig & . CSO Hhltf

SUSPEND {i - BROCEEH

. BEEREE 0 BT

=1k o FREPIEREE R MR 2K ) 7E£ PCONO FRi%E STOP {i |{EfIEHIiE
« SIBMREFERIRT
s RERMELCFERR S

RERRAE T, . SRR JELE X 1. SAKRAOERUNE | - RTCO EHREH
o PEIFERERIRIE bER W& . RTCO £M=#
. SIBMRIBECRAS 2. #£ PMUOCF ARigE . WOCEES

« Ff75 RAM 0 SFR {R¥FEVIRTS SLEEP {i

© REMEEE AR RE HITRED

. PEEREE 0 BT

Note:
1. FEANERER RS HARERERSIE.

3.3 1/0

BFMEMFIRAT LIRS R EHZINEE 1/0 SIBRSIISMBEM . 3wO51M P0.0 - P17 ATRIEX RIEA 1/0 (GPI10), BRI
XRERFEERIEZHF—IABHFHER, RERSEEEMIIEE. wO SIM P27 AHMAE GPI0. 1IN, C2 HOKERES
(C20) RIS P2.7 #=.

< &E 17 NBIEE 1/0 3IM), EHMFIMEIIINGE.

© BFINEIR &SRR IENMA I K IFGE.

© BESIMEAMNEEERE.

- BEBEATEIEE (INTO R INT1) B EESIBHETE.

- BEAFATEEE GROLE) MRS 16 NERSIMTEIR.

3.4 i
CPU RZFISMNEIR & F R G AT LUR B A ERFSMNGR RS 2 SRR RIRERS . BUAER T, RGRMESITRIER: 20 MHz RINFEIRES 8

o ARAZFISNEIE B HE AT S

o 20 MHz {KINFEIRTHRS (LPOSCO), FEFEIRFLEETL, HBEA £10%.

+ 24.5 MHz AIERIRHES (LPOSCO), FEERIRFIRET, BEHN £2%.

« 16.4 kHz {R57#RS%H=S (LFOSCO) BEAMER RTC 32 kHz S&iF.

+ 5MER RC. C. CMOS FNESAMEAAETEIEIT (EXTOLK)

o BESRAR/\MNMEE, FTRIRIFERR IR EFTERRTMIRSSRA: 10 20 40 8. 160 32, 64 T 128,
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3.5 ERTER/AHEESA PWM

SERTETSHR (RTCO)

RTC Z#BIEINFE. 36 /BT 32 RLIESTiHAT EHEERMIAATS. RTC EHERA 32 kHz %%, TEINBBEERGEES, RN
RIREPE, BRAMHENSEINEIEFERGELHER. F EOBHERAREN 16 HEHHEFT, RESHRRLE.
RTC #RREIELLTINEE
o KX 36 /BT (32 1_L) b kvAR -
o TIFAER 16.4 kHz RENHRHEE (LFOSCO) ZKHMER 32 kHz @ik (RAETIEMAT CSP16 )
- 16 ZFAFVRAEHEBE.
s BITTFRIRBRER THESMZHFNEIEETEE.
o MNRIREBIFER THEEk S (08 Z W ER RS S 8 PE = .
- AEERIKBERER TEM R ZTA AE T .

A YRTEiHEEEMES) (PCAO)

AIRTETTEERFES (PCA) IRMAHEEAIERTEZAN PWNM INEEAZMEIE, SHoEITEES/ ERTEEHE, BEEER LM CPU Fl. PCA MBS
EH—NERAMN 16 ATEES/ EREEM— 16 (IEFR/ELERRA R - fr%t%%/iﬁa‘%%mE;ﬁ*,iaﬂﬁl\ﬁrs%uW%H##iﬁlﬁiﬁ@ﬂéﬁﬁﬂa‘%
RE, BMERE/ LR EAE A MHER P —MEX TMIEIT: WEMARER, RGeS, SiEmSH. MEEmE . XBKEEE
| O(PWM) M. BMER/HCREREEECHNERE 1/0 £ (CEXn), XLEL7E S FARHERE 32 X FF S EESHO 1/0.

o 16 fIATE,

o AIYRIZATEh S SN AR ANATSHIRIE ER .

c BE = MEuRENEE

¢ 8,9, 10, 11 F0 16 {i PWM 1R CBEXHERIE) .

. EIRERER.

o IR LEFE. TRIASEME.

o LEBERUE A AR R

o HEEREE (PIEEED) EX.

o SRR ERSE.

ERTEE CEREE 0. ERTER 1. ERER 2 FERiEE 3)

BEDEE LN R/ ERE: BINE 16 R/ EFSESinE 8051 R/ EMNERE, BIFEIE 16 MEEHMEE
RiEE, AT ERIIEIRESIEANBEREREER. XEERBTUATUEMEEMRE, SINBETHEERBEEFENIER. TS
0 FEREE 1 JLFEEHEE, BUHFETHEEN. HitEEHRETEasEHNmBMEIRINGERN 16 LF5E 8 (LErEIN4E
ERTEE 0 FERTER 1 BIEUT IR

 fRfE 8051 ERTER, ZErmEREEHMES.

« BH4hiIREFE SYSCLK. SYSCLK (12, 4 B 48 4¥57) sisMEREtsh (8 4357) =sMNERSIED.

« 8 L EFNEFME I HEE/ EREEEN

« 13 O8RS/ ERTEEER

« 16 OHERES/ ERTEEER

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

ERTEE 2 FEAEE 3 2EIFLUTINEER 16 (LERES:
o FTEhIEEFE SYSCLK. SYSCLK (12 4347) ZIMERRTsH (8 434%) .
« 16 (LEHNEFHMIEATEFER
« W 8 (EHMEFHMIBEATEEENX
 LEEREE 0 3¢ RTCO ¥k (ERTEE 2)
« RTCO = EXTCLK/8 #E3k (ERT2E 3)
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BUREFERSE WDTO)

BEEIE PCAO SNEIREHEMRM T HRIZMMIZFERTEE WDT) . WDT @AM MoU Efi. ATEREN, WDT LEiRE < AN A
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,

BITHEEZFIED (SPI0)

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) FERIE (400 kbps) 1EHIEE .
. XHEE. }A%u%ﬂ;‘t
s ZERAWBEREFHE.
o BTEREAER (BTEPRfE) DUEZERIBRMERR.
o BHXHE 7 MR F—ARIE R RS .
o EfXE 10 SLAHHHRAD,
. REMBPRLEFR B AIRES.
. FIYRTEBURIESL/RIFRTIE
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16 {3 CRC (CRCO)

TERTUARIEE (CRC) #RIRFEM 16 I IFHIT CRC. CRCO #%% 8 {UBIERIN 16 NERFEANAMBEERD. BRTHER CRC RIRFT
BURHATIRES, B4R ENINEFRNZTBHMIT CRC.

mcﬁﬂTuhwﬁLﬁﬂﬁﬁmuﬁﬁ@#ﬁ% CRC 1RIRLFFFRME CCITT-16 16 LBIAR (0x1021), BIIHELLTINAE
a}-*f CCITT-16 ZIAZ

o FHRALLFEE

-w—¢ﬁ%$%&$%ﬁtmmﬁW§EﬂMﬁcm

o FIEEFHFIEIEA 0x0000 3Y OxFFFF

3.7 &l

EBZREM (CS0)

RARNFARAGEARSE R FRERMEROSI M EMBEE. RRATERRRE L B8 E A28 RIRBAEIR O S BN EE. &R
AHREEANE— KOS, ERAEEAMUEZNSIM, H—XNESMEENDES. TEREGEEATFRITEETRALFE
Er s, EEFE—IRME, TREANBANEEN S MERIEITFEE. 4 €S0 SMNERFTTHRIFRMNEONEER I ERERERF
AR RBARREIET5IThEE

- R EEJJ?EI?“JZA/AUE%AQW‘E%AEJEE’J"-"Eﬁa
- AIECERAELG.
- BHEHMEITIT.
© ZNAEERB IR
« AR HEREHRELE.
« BHRERE SN EEBIEERER DT,

A 4RTIESEHBF (IREFO)

WRIZEIREE (IREFO) RRAIUFABRBMEIMA, EERMALERRE: RIEEANSERER. RIWFEX THRAERE
H2 63 pA (1 pA ) , SEREXATRAERALZE 504 pA (8 pA F) .

IREF *ﬁi%@.ﬁu—ltlﬁﬁ?
ﬁﬁﬂJLﬁ'*E_t 1&Ij]$%$§_t*ur—l@/m.$§_t
« 5 PCAO 1EIREEA £ AR A TSN HEENRIEER .

12 i AD #%#8% (ADCO)

ADC B—HEREIESHEE (SAR) ADC, B 12, 10 7 8 S, #MTREEHBBEMATHEEOIRMNE. % AC ARSERIEE
ﬂ?ﬁﬁn¢§ﬁ%%mﬁochﬁﬁﬁmﬁwgﬁgm%mﬁ,umg%m$ﬁ%%°mcm@&%%wammﬂ%%é%ﬁz@ﬁ
£

- BiA 10 HISMERI.

. B8 12 AR 10 fTiER.

. X5 12 (ERTEW 75 keps HAMMHEFRESR 10 (SR TED 300 keps HAMHHEFRE,

. RN FEN RIS R,

. REBSRMESE, MRS . SN 1/0 FIPERER SRR k.

- WERREORRE R EERRS.

. AHEEER, SERETME SRS R—E R R B A TR M R MR .

. THEERE MG O

. ROENRB IR,

. HERIER 1.65 V HIERESEHTHIMESE,

. ERBEERE.
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{REEREL 8% (CMPO)

BRI AR A T HRMAR AR E, HPHFHMEERAEZPRSHMARE. %% 1/0 SIMBSNPGNER AR FRER
AR IE A GG E IR S BR B RERB M. R N0 SZAT BRI R HAE AT LURYE L A ) B E B TR .

LLE B AR R B FE T HITh e
o BRSIBIZ NI NIRIR :
o EARMELERMA.
« VDD.
« VDD LA 2.
- PIEBIEIEER] LDO .
- BEREEREET GND,
« FELZMFSHLE AT LUBIE 2 X FF AW R ZE 51 R,
- ATRIEFEIEAIT 0 1 +£20 mv Z[H],
« ATRFEND RIRTIE].
o FELFR. TRHEAZX A P ERAT A R .

3.8 EfE

SMHEEAFRESHIFEFRET — I e XHBRERES, EHNLEMRESH, BEXEUTTE:
Az L IEFIT.
s MRUEMNAZNERMBEEN, BREER[EVIBHEATEENENE.
« HNERER O S| B B FEHRES.
o thERFNER B,
MRMEMFAZNERMESL, WAEFESTHEMNASTERRPATEINTENE. £ELHIE RN WABRTRZEMN; ZHIFEME
RBIBEMBE Z BIRIFAT. w0 1/0 SiESAeFRRRERITEMNAN 1. EEMHEMEMZEBENER. M THEIFELNREMME
gu,mwﬂ%ﬁ%ﬂﬁﬁ%? HIEZEREEMRE. A REEMIRSER, BFEITEE (PO #MEN, HHRZGIMERIN AR
. MMEFERSEWEA, MIE 0x0000 FIEEFNIT,

®& S MLREIEUT I8
- MMEEELL
o SNERENLS| B
. LEERREN
. REMMEER
o HRMIEEEE Y (M5m38 vDD HEJR)
o MMIZFERSEN
s BIhELNIEE N
- NEEIREN
« RTCO ERIRTHESHIE

3.9 @k

EFM8SB1 & &BIE—1 L Silicon Labs 2 % (C2) 1ﬂ1‘t?§l:l iﬁlﬂﬁﬁ&%ﬂﬁﬂi***?‘%ﬁ%f"ﬁﬁEFE’JEF‘FFJ& TR A, C2
BEOGA—TIES (G200 F—MXNE 2 HIEES (C20) AREFMENZFZZEERER. BX 2 hHMIFAESR, FER C2
EOME.
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3.10 S|BEHIEF
R A& E 4B ZTLRIZAY UART SIS RHIEF. S| SEHIEFHBENENEE—TIH, TEEMALIER.

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

GHESISEHERFN, REBWENTEMNEMIRER, REESISEHEFRE, RIFSITSISEIIERF. ME, SISEHEFEHTIL
EZRNIZEBESISEHENP, TRMEEENMT 0x0000 HENMNEE. FAEASISEHEFN, BEBENITEMNEMRIER, BigE
0x0000 MIEfIEE.

MTHBRETSIZEBEFMUNERERNEZIEE, SN AN45: EFN8 T/ 5/ EXE#FEFH A #5E. siTHRNBIHA, E3L
Silicon Labs i (www. silabs. com/8bit—appnotes) BXi@id [RASEAA] A HRIGE] Simplicity Studio.

OXFFFF

0x2000
Ox1FFF Lock Byte

Ox1FFE
Ox1FFD

Security Page
512 Bytes

Bootloader

M <4—— Bootloader Vector

8 KB Flash
(16 x 512 Byte pages)

M <«€—— Reset Vector

Figure 3.2. HSISRYIEFHNGFRE — 8 kB 8%

Table 3.2. Summary of Pins for Bootloader Communication

Boot loader Pins for Bootload Communication
UART X - P0.4
RX - PO.5
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Table 3.3. Summary of Pins for Bootload Mode Entry

Device Package Pin for Bootload Mode Entry

QFN20 P2.7 / C2D
QFN24 P2.7 / G2D
QsSoP24 P2.7 / C2D
CSP16 P2.7 / C2D
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4. HBSHE

a1 A

MRIESBIAR, ERTPWABESSHEIERT Table 4.1 Recommended Operating Conditions on page 13 (5 11 Tik 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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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 — 3.6 4.5 mA
Full speed with code executing = 24.5 MHz
from flash 3. 4.5
VDD =1.8-3.6V, fSYSCLK =20 - 3.1 - mA
MHz
VDD =1.8-3.6V, fSYSCLK = - 84 - ]JA
32.768 kHz
Normal Mode supply current I boFREQ Vop = 1.8-3.6V, T=25"°¢, — 174 — pA/MHz
frequency sensitivity! 3 5 fsysck < 14 MHz
Vpp = 1.8-3.6V, T=25"°¢, — 88 — pA/MHz
fSYSCLK > 14 MHz
Idle Mode supply current — Core | Ipp Vop = 1.8-3.6 V, fsysak = 24.5 — 1.8 3.0 mA
halted with peripherals MHz
running4 . 6
Vop = 1.8-3.6 V, fgysck = 20 — 1.4 — mA
MHz
Vpp = 1.8-3.6 V, fsysok = - 82 - pA
32.768 kHz
Idle Mode Supply Current I pbFREQ Vpp = 1.8-3.6V, T=25°¢C — 67 — 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 — 0.80 — VA
1.8V, T=85°¢C — 0.80 — pA
3.6V, T=85°¢C — 1.00 — pA
Sleep Mode Supply Current with |Ipp 1.8V, T=25°¢C — 0.30 — pA
RTC running from internal LFO
3.6V, T=25°¢C — 0.50 — pA
1.8V, T=85°¢C — 0.50 — PA
3.6V, T=85°¢C — 0.80 — VA
Sleep Mode Supply Current (RTGC | Ipp 1.8V, T=25°¢C — 0.05 — pA
off)
3.6V, T=25°C — 0.08 — pA
1.8V, T=85°¢C — 0.20 — pA
3.6V, T=85°¢C — 0.28 — pA
Vop Monitor Supply Current lymon — 7 — pA
Oscil lator Supply Current IhFosco 25 °C — 300 — pA
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Parameter Symbol| Conditions Min Typ Max Units
ADCO Always—on Power Supply I apc 300 ksps, 10-bit conversions or — 740 — VA
Current’ ) .

75 ksps, 12-bit conversions

Normal bias settings

VDD =3.0V

150 ksps, 10-bit conversions or — 400 — pA

37.5 ksps 12-bit conversions

Low power bias settings

VDD =3.0V
Comparator 0 (CMPO) Supply I omp CPMD = 11 — 0.4 — pA
Current

CPMD = 10 — 2.6 — pA

CPMD = 01 — 8.8 — uA

CPMD = 00 — 23 — pA
Internal Fast-Settling 1. 65V IVREFFS Normal Power Mode — 260 — pA
ADCO Ref , Al -on8

ererence ways=on Low Power Mode — 140 — pA

Temp sensor Supply Current | TSENSE — 35 — pA
Capacitive Sense Module (GSO) leso CS module bias current, 25 ° C — 50 60 pA
Supply Current

CS module alone, maximum code — 90 125 pA

output, 25 ° C

Wake—on—CS threshold (suspend — 130 180 vA

mode with regulator and CS

module on)?
Programmable Current Reference || |rgro 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 — VA

IREFODAT = 111111

High Current Mode, Current Sink — 12 — pA

IREFODAT = 000001

High Current Mode, Current Sink — 81 — VA

IREFODAT = 111111
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Parameter Symbol| Conditions Min Typ Max Units

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 64-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 64-byte address boundaries.

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

oscillator,

1 MHz external oscillator, or 32.768 kHz RTC oscillator).
5. IDD can be estimated for frequencies < 14 MHz by simply multiplying the frequency of

interest by the frequency

sensitivity number for that range, then adding an offset of 84 pA. When using these numbers to estimate Ipp for >

14 MHz,

sensitivity number. For example: Vpp = 3.0 V; F = 20 MHz,

mA assuming the same oscillator setting.

6. Idle

frequency sensitivity number. For example: Vpp = 3.0 V; F = 5 MHz,

mA/MHz = 0. 41 mA.

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

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

9. Includes only current from regulator,

CS module,

and MCU in suspend mode.

the estimate should be the current at 25 MHz minus the difference in current

lpp = 3.6 mA - (25 MHz

IDD can be estimated by taking the current at 25 MHz minus the difference
Idle Ipp = 1.75 mA -

10. IREFO supply current only. Does not include current sourced or sunk from IREFO output pin.

in current
(25 MHz

indicated by the frequency
- 20 MHz) x 0.088 mA/MHz = 3.16

indicated by the
- 5 MHz) x 0.067

4.1.3 ENIFNEREMITERS

Table 4.3. Reset and Supply Monitor
Parameter Symbol| Test Condition Min Typ Max Unit
VDD Supply Monitor Threshold Vyoom Reset Trigger 1.7 1.75 1.8 v
ViaRN Early Warning 1.8 1.85 1.9 v

VDD Supply Monitor Turn-On Time | tyon — 300 — ns
Power—-On Reset (POR) Monitor Vpor Rising Voltage on Vpp — 1.75 — v
Threshold

Falling Voltage on Vpp 0.75 1.0 1.3 v
Vpp Ramp Time trup Time to Vpp = 1.8 V — — 3 ms
Reset Delay from non-POR source | tgst Time between release of reset — 10 — us

source and code execution
Reset Delay from POR tpor Relative to Vpp > Vpgr 3 10 31 ms
RST Low Time to Generate Reset |tgsyL 15 — — us
Missing Clock Detector Response |tycp Fsyscik > 1 MHz 100 650 1000 us
Time (final rising edge to
reset)
Missing Clock Detector Trigger |Fycp — 7 10 kHz
Frequency
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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) |Nyg 20 k 100 k — Cycles
CRC Calculation Time tere One 256-Byte Block — 21.5 — us
SYSCLK = 24.5 MHz

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

4.1.5 HREEEER

Table 4.5. Power Management Timing

Parameter Symbol| Test Condition Min Typ Max Units
Idle Mode Wake-up Time t I DLEWK 2 — 3 SYSCLKs
Suspend Mode Wake-up Time tsuspenowk | CLKDIV = 0x00 — 400 — ns

Low Power or Precision Osc.

Sleep Mode Wake—up Time tsLEEPWK — 2 — us

4.1.6 NEIRHR

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)

Oscil lator Frequency fLposc Full Temperature and Supply 18 20 22 MHz
Range

Low Frequency Oscillator (16.4 kHz internal RTC oscillator)

Oscil lator Frequency fLrosc Full Temperature and Supply 13.1 16.4 19.7 kHz
Range
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Table 4.7. Crystal Oscillator
Parameter Symbol Test Condition Min Typ Max Unit
Crystal Frequency fxraL 0.02 — 25 MHz
Crystal Drive Current IxtAL XFCN = 0 — 0.5 — pA
XFCN = 1 — 1.5 — pA
XFCN = 2 — 4.8 — pA
XFCN = 3 — 14 — pA
XFCN = 4 — 40 — pA
XFCN = 5 — 120 — pA
XFCN = 6 — 550 — pA
XFCN = 7 — 2.6 — mA
4.1.8 SMNERETHRERIN
Table 4.8. External Glock 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 | tgmosnH 18 — — ns
Time
External Input CMOS Clock Low | tgmosL 18 — — ns
Time
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4.1.9 ADC
Table 4.9. ADC
Parameter Symbol Test Condition Min Typ Max Unit
Resolution Npits 12 Bit Mode 12 Bits
10 Bit Mode 10 Bits
Throughput Rate fs 12 Bit Mode — — 75 ksps
10 Bit Mode — — 300 ksps
Tracking Time t1RK Initial Acquisition 1.6 — — us
Subsequent Acquisitions (DG 1.1 — — us
input, burst mode)
Power—0On Time tpyr 1.5 — — us
SAR Clock Frequency fsAR High Speed Mode, — — 8.33 MHz
Low Power Mode — — 4.4 MHz
Conversion Time Teny 10-Bit Conversion 13 — — Clocks
Sample/Hold Capacitor Csar Gain =1 — 16 — pF
Gain = 0.5 — 13 — pF
Input Pin Capacitance Cin — 20 — pF
Input Mux Impedance Ruux — 5 — kQ
Voltage Reference Range VREF 1 — Vop \
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
DC Performance
Integral Nonlinearity INL 12 Bit Mode — +1 +1.5 LSB
10 Bit Mode — 0.5 *1 LSB
Differential Nonlinearity DNL 12 Bit Mode — +0.8 *1 LSB
(Guaranteed Monotonic)
10 Bit Mode — +0.5 *1 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
Slope Error En 12 Bit Mode — +0.02 +0.1 %
10 Bit Mode — *0.06 +0.24 %
Dynamic Performance 10 kHz Sine Wave Input 1dB below full scale, Max throughput
Signal-to—Noise SNR 12 Bit Mode 62 65 — dB
10 Bit Mode 54 58 — dB
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Parameter Symbol| Test Condition Min Typ Max Unit
Signal-to—Noise Plus Distortion | SNDR 12 Bit Mode 62 65 — dB
10 Bit Mode 54 58 — dB
Total Harmonic Distortion (Up THD 12 Bit Mode — =76 — dB
to 5th Harmonic)
10 Bit Mode — =73 — dB
Spurious—Free Dynamic Range SFDR 12 Bit Mode — 82 — dB
10 Bit Mode — 75 — dB
Note:
1. Absolute input pin voltage is |imited by the Vpp supply.
2. INL and DNL specifications for 12-bit mode do not include the first or last four ADC codes.
3. The maximum code in 12-bit mode is OxFFFC. The Full Scale Error is referenced from the maximum code.
4.1.10 &EBE
Table 4.10. Voltage Reference
Parameter Symbol Test Condition Min Typ Max Unit
Internal Fast Settling Reference
Output Voltage VREFFS 1.62 1. 65 1.68 v
Temperature Coefficient TCReFFs — 50 — ppm/° C
Turn-on Time tREFFS — — 1.5 us
Power Supply Rejection PSRRReFFs — 400 — ppm/V
External Reference
Input Voltage VEXTREF 1 — Vop %
Input Current | EXTREF Sample Rate = 300 ksps; VREF = — 5.25 — pA
3.0V
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Table 4.11. Temperature Sensor

Parameter Symbol 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/° C
Slope Error! En — 40 — w/° ¢
Linearity — +1 — ° G
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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4.1.14 HBEEN (CS0)
Table 4.14. Capacitive Sense (CS0)
Parameter Symbol Conditions Min Typ Max Units
Single Conversion Time' tony 12-bit Mode 20 25 40 us
13-bit Mode (default) 21 27 42.5 us
14-bit Mode 23 29 45 us
16-bit Mode 26 33 50 us
Number of Channels NcHan 24-pin Packages 14 Channels
20—pin Packages 13 Channels
16—pin Packages 12 Channels
Capacitance per Code CrLsg Default Configuration, 16-bit — 1 — fF
codes
Maximum External Capacitive CexTmAX CSOCG = 111b (Default) — 45 — pF
Load
CS0CG = 000b — 500 — pF
Maximum External Series RexTmax CS0CG = 111b (Default) — 50 — kQ
Impedance
Note:
1. Conversion time is specified with the default configuration
2. RMS Noise is equivalent to one standard deviation. Peak—to—peak noise encompasses *3.3 standard deviations. The
RMS noise value is specified with the default configuration

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




EFM8SB1 #iE3R

B S
4.1.15 %O 1/0
Table 4.15. 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 Viu 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 4.3 &I Voy BHZE on page 29 and Figure 4.4 B Vo HiZk on page 30 for more information.
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4.1.16 SMBus

Table 4.16. SMBus Peripheral Timing Performance (Master Mode)
Parameter Symbol Test Condition Min Typ Max Unit
Standard Mode (100 kHz Class)
12C Operating Frequency fic 0 — 702 kHz
SMBus Operating Frequency fsus 40" — 702 kHz
Bus Free Time Between STOP and |tgyr 9.4 — — us
START Conditions
Hold Time After (Repeated) tHD - STA 4.7 — — us
START Condition
Repeated START Condition Setup |tgy.s7a 9.4 — — us
Time
STOP Condition Setup Time tsu:sT0 9.4 — — us
Data Hold Time tHD:DAT 4893 — — ns
Data Setup Time tsy.pAT 4483 — — ns
Detect Clock Low Timeout t1IMEOUT 25 — — ms
Clock Low Period tLow 4.7 — — us
Clock High Period tHiGH 9.4 — 504 us
Fast Mode (400 kHz Class)
12C Operating Frequency fi2c 0 — 2552 kHz
SMBus Operating Frequency fsus 401 — 2552 kHz
Bus Free Time Between STOP and |tgyr 2.6 — — us
START Conditions
Hold Time After (Repeated) tHD-STA 1.3 — — us
START Condition
Repeated START Condition Setup |tsy:sTa 2.6 — — us
Time
STOP Condition Setup Time tsu:sTo0 2.6 — — us
Data Hold Time tHD:DAT 4893 — — ns
Data Setup Time tsy:DAT 4483 — — ns
Detect Clock Low Timeout t71MEOUT 25 — — ms
Clock Low Period tLow 1.3 — — us
Clock High Period tHIGH 2.6 — 504 us
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Parameter Symbol| Test Condition Min Typ Max Unit

Note:
1. The minimum SMBus frequency is |imited by the maximum Clock High Period requirement of the SMBus specification

2. The maximum |2C and SMBus frequencies are |imited by the minimum Clock Low Period requirements of their respective
specifications. The maximum frequency cannot be achieved with all combinations of oscillators and dividers
available, but the effective frequency must not exceed 256 kHz

3. Data setup and hold timing at 25 MHz or lower with EXTHOLD set to 1.

4. SMBus has a maximum requirement of 50 ps for Clock High Period. Operating frequencies lower than 40 kHz will be
longer than 50 us. 12C can support periods longer than 50 pus.

Table 4.17. SMBus #MEZ&EERAR (EHER)

Parameter #/s R
SMBus T {E5fiZ fsue feso/3
21 FNFF IR S5 2 (B A B 2% 25 IR A [E) tRUF 2/fcs0
Fip &tz RRIRIFRTE (E28) thp:sTA 1/fces0
EENFRFZ MR ERE tsu:sTA 2/feso
FIEEHRERE tsu:sto 2/feso
AR A HA tig 1/fcs0
B 07 A s 2/feso
Note:
1. foso &= SMBus SN[ &R IR AINER

[ €—tLow—P]
I e B R
SCL
Vie o\ ______
€P-tHp:sTA tsu:sTot€—
V- -4 - - - =
SDA {
Vie _ ] 1_-__ [ ____
B taur “
P S S p

Figure 4.1. SMBus SMENS&EMRE (EER)
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4.2 MEEEH

Table 4.18. Thermal Conditions

Parameter Symbol Test Condition
Thermal Resistance* 0 ua QFN-24 Packages 35 — ° C/W
QFN-20 Packages 60 — ° C/W
QSOP-24 Packages 65 — ° C/W
Note:
1. Thermal resistance assumes a multi—layer PCB with any exposed pad soldered to a PCB pad

4.3 BIHRAFEE

#81d Table 4.19 Absolute Maximum Ratings on page 28 (& 20 Ti% 4.17

AFER" ) PN NERES KABIRRE.

XNANNFEE, FTRRELEZ THELRTEHRENRDPIRBNFEEZ EAEMEMEZE TN ZHITIhREM BE. KEIAE
BRAFEEEGTILETEMETSHNAEE. SXRESHATEMHBIENEZESR, FIHE http://ww. silabs. com/support/
quality/pages/default. aspx &%) (REMAIEMISEMRE) -

Table 4.19. Absolute Maximum Ratings
Parameter Symbol Test Condition Min Max Unit
Ambient Temperature Under Bias TgiAs -55 125 °C
Storage Temperature Tstg - 65 150 °C
Voltage on Vpp Vop GND -0.3 4.0 Y
Voltage on 1/0 pins or RSTb Vin GND-0.3 | Vpp + 0.3 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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4.4 HARIMEERRZ

Normal Mode (External CMOS Clock)

Supply Current (mA)

0.0 ! ! ! !
0 5 10 15 20 25

Operating Frequency (MHz)

Figure 4. 2.

Typical VOH (High Drive Mode)
I I I

VDD = 3.6V [
VDD = 3.0V
VDD = 2.4V
VDD = 1.8V

3.5

Voltage

| | ]
0 10 20 30 40 50
Load Current (mA)

Figure 4. 3.
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ERITIERR (£REREER)

Typical VOH (Low Drive Mode)
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18 Typical VOL (High Drive Mode) 18 Typical VOL (Low Drive Mode)
. I I I I I I . I I I — \I/DD —Y
— VDD = 3.0V
1.6k ] ] ] ] ] ] i 1.6 Vool
— VDD = 1.8V
1.4}k ] ] ] ] ] ] ] 1.4}k ] ] ] T ol
1.2F ] ] ] ] ] ] ] ] 1.2+ ] ] ] ] i
L 1.0f ] ] ] ] ] ] ] ] ¢ 1.0 ] ] ] ] i
S S
L 0.8} } } } | | ] S 0.8} | | | ]
06k ] ] ] \ ] ] ] ] 0.6} ] ] ] ] i
0.4 ! . 0.4} ! ! ! .
— VDD = 3.6V
— VDD = 3.0V
021  vop—2av| | | | T 0.2 T
— VDD = 1.8V
00 I I L L L L L 00 L L L L
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Figure 4.4. H#Il Vo Hh%Z:
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51 HiE
Figure 5.1 EBiEIEEE on page 31 E7x EFM8SB2 & EEiES|HIA BB EIEE.

1.8-3.6 V (in) EFMS8SB1
? Device
1 uF and 0.1 pF bypass VDD
capacitors required for
the power pins placed T T
as close to the pins as
possible.

1 GND

Figure 5.1. HiEZEERE

5.2 iR

TERERERS BB EERE. N7 c20 (—# GPI0 S| #n C20K (RSTb) RHEEFISMBEIAIIERLT, FERKSIMIL=ZHE. 5
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6.1 EFM8SB1x-QFN20 5|BIE N
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Figure 6.1. EFM8SB1x-QFN20 Z]iiZk

Table 6.1. Pin Definitions for EFM8SB1x—QFN20

Pin Name Description Crossbar Capability Additional Digital Analog Functions

Functions

1 PO. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 €S0. 1
INT1.1 AGND

2 PO. 0 Multifunction 1/0 Yes POMAT. 0 €S0.0
INTO. 0 VREF
INT1.0

3 GND Ground

4 VDD Supply Power Input
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
5 RSTb / Active—low Reset /
C2CK C2 Debug Clock
6 P2.7 / Multifunction 1/0 /
Cc2D G2 Debug Data
7 P1.7 Multifunction 1/0 Yes P1MAT. 7 XTAL4
8 P1.6 Multifunction 1/0 Yes P1MAT. 6 XTAL3
9 P1.5 Multifunction 1/0 Yes P1MAT. 5 CS0. 13
10 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
€s0. 11
1" P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
€sS0. 10
12 GND Ground
13 P1.1 Multifunction 1/0 Yes P1MAT. 1 CMPON. 4
€s0.9
14 P1.0 Multifunction 1/0 Yes P1MAT. O CMPOP. 4
CS0.8
15 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 €s0.7
INT1.7 IREFO
16 P0. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR €S0. 6
INTO. 6
INT1. 6
17 P0.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 €S0.5
INT1.5
18 P0. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CS0. 4
INT1. 4
19 PO.3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK €sS0.3
WAKEOUT XTAL2
INTO. 3
INT1.3
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
20 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
RTCOUT Cs0.2
INTO. 2 XTAL1
INT1. 2
Center GND Ground
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6.2 EFM8SB1x-QFN24 S|BIE X
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Figure 6.2. EFM8SB1x—QFN24 5|Hi%%

Table 6.2. Pin Definitions for EFM8SB1x—QFN24

Pin Pin Name Description Crossbar Capability 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 /
Cc2D G2 Debug Data
8 P1.7 Multifunction 1/0 Yes P1MAT. 7 XTAL4
9 P1.6 Multifunction 1/0 Yes P1MAT. 6 XTAL3
10 N/C No Connection
" P1.5 Multifunction 1/0 Yes P1MAT. 5 €S0. 13
12 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
€S0.12
13 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
€S0. 11
14 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
€s0. 10
156 P1.1 Multifunction 1/0 Yes P1MAT. 1 CMPON. 4
€S0.9
16 P1.0 Multifunction 1/0 Yes P1MAT. 0 CMPOP. 4
€s0.8
17 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 €S0.7
INT1. 7 IREFO
18 PO. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR CS0. 6
INTO. 6
INT1. 6
19 PO.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 €S0.5
INT1.5
20 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CsS0. 4
INT1. 4
21 PO. 3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK €s0.3
WAKEOUT XTAL2
INTO. 3
INT1. 3
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S51BE X
Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
22 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
RTCOUT Cs0.2
INTO. 2 XTAL1
INT1. 2
23 PO. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 CS0. 1
INT1. 1 AGND
24 PO.0 Multifunction 1/0 Yes POMAT. O CS0.0
INTO. 0 VREF
INT1.0
Center GND Ground
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6.3 EFM8SB1x-QS0P24 S|BIE X
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Figure 6.3. EFM8SB1x-QSOP24 3|HiZk

Table 6.3. Pin Definitions for EFM8SB1x—QS0P24

Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number

1 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
RTCOUT €S0.2
INTO. 2 XTALA1
INT1. 2

2 PO. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 €s0. 1
INT1.1 AGND
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
3 P0.0 Multifunction 1/0 Yes POMAT. O CS0.0
INTO. 0 VREF
INT1.0
4 N/C No Connection
5 GND Ground
6 VDD Supply Power Input
7 N/C No Connection
8 N/C No Connection
9 RSTb / Active—low Reset /
C2CK C2 Debug Clock
10 P2.7 / Multifunction 1/0 /
C2D G2 Debug Data
1 P1.7 Multifunction 1/0 Yes P1MAT. 7 XTAL4
12 P1.6 Multifunction 1/0 Yes P1MAT. 6 XTAL3
13 N/C No Connection
14 P1.5 Multifunction 1/0 Yes P1MAT. 5 CS0.13
15 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
€S0.12
16 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
CS0. 11
17 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
€s0. 10
18 P1.1 Multifunction 1/0 Yes P1MAT. 1 CMPON. 4
€S0.9
19 P1.0 Multifunction 1/0 Yes P1MAT. O CMPOP. 4
€S0.8
20 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 €s0.7
INT1.7 IREFO
21 P0. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR €S0. 6
INTO. 6
INT1. 6
22 P0.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 €S0.5
INT1.5

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




EFM8SB1 #iEF

S51BE X
Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
23 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CS0.4
INT1. 4
24 PO. 3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK €s0. 3
WAKEOUT XTAL2
INTO. 3
INT1. 3
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6.4 EFM8SB1x-CSP16 T|BIZE X
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Figure 6.4. EFM8SB1x-CSP16 S|tH%k

Table 6.4. Pin Definitions for EFM8SB1x—CSP16

Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number

A PO.7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 €s0.7
INT1.7 IREFO

A2 PO. 5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 €S0.5
INT1.5

A3 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CS0. 4
INT1. 4
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
Ad P0.0 Multifunction 1/0 Yes POMAT. O CS0.0
INTO. 0 VREF
INT1.0
B1 P1.0 Multifunction 1/0 Yes P1MAT. 0 CMPOP. 4
€S0.8
B2 PO. 3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK €S0.3
WAKEOUT XTAL2
INTO. 3
INT1.3
B3 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
RTCOUT €S0.2
INTO. 2 XTALA1
INT1. 2
B4 GND Ground
C1 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
€S0. 11
C2 P0. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR €S0. 6
INTO. 6
INT1. 6
C3 PO. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 €S0. 1
INT1. 1 AGND
Cc4 VDD Supply Power Input
D1 P1.1 Multifunction 1/0 Yes P1MAT. 1 CMPON. 4
€S0.9
D2 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
€S0.12
D3 RSTb / Active—low Reset /
C2CK C2 Debug Clock
D4 P2.7 / Multifunction 1/0 /
Cc2D C2 Debug Data
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7. CSP16 FTZEMM4%

7.1 CSP16 F#ER~T
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Figure 7.1. CSP16 %A
Table 7.1. CSP16 Package Dimensions
Dimension Min Typ Max
A 0. 491 0.55 0. 609
A1 0.17 — 0.23
A2 0.036 0. 040 0. 044
b 0.23 — 0.29
S 0.3075 0. 31 0.3125
D 1.781 BSC
E 1. 659 BSC
e 0.40 BSC
D1 1.20 BSC
E1 1.20 BSC
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Dimension Min Typ Max
SD 0.2
SE 0.2
n 16
aaa 0.03
bbb 0.06
cce 0.05
ddd 0.015
Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. Primary datum “C” and seating plane are defined by the spherical crowns of the solder balls.
4. Dimension “b” is measured at the maximum solder bump diameter, parallel to primary datum “C” .
5. Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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7.2 CSP16 PCB 1275
N
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Figure 7.2. CSP16 PCB 1BE#HE
Table 7.2. CSP16 PCB Land Pattern Dimensions

Dimension Min Max
X 0.20
C1 1.20
C2 1.20
E1 0.40
E2 0.40
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 guidel ines.

4. 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.
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 0.075 mm (3 mils).

7. A stencil of square aperture (0.22 x 0.22 mm) is recommended.

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

9. The recommended card reflow profile is per the JEDEG/IPC J-STD-020 specification for Small Body Gomponents.
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7.3 CSP16 FH#EfRiN
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8. QFN20G Package Specifications

Note: This section includes packaging information for G-grade devices.

QFN20 F#HER<T
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Figure 8.1. QFN20 $%[E
Table 8.1. QFN20 Package Dimensions
Dimension Min Typ Max
A 0.50 0.55 0. 60
A1 0.00 — 0.05
b 0.20 0.25 0.30
b1 0.275 0.325 0.375
D 3.00 BSC
D2 1.6 1.70 1.80
e 0.50 BSC
el 0.513 BSC
E 3.00 BSC
E2 1.60 1.70 1.80
L 0.35 0.40 0.45
L1 0.00 — 0.10
aaa — 0.10 —
bbb — 0.10 —
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Dimension Min Typ Max
ddd — 0.05 —
eee — — 0.08
Note:

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

2. Dimensioning and Tolerancing per ANS| Y14.5M-1994.

toleranced per supplier designation.

3. This drawing is based upon JEDEC Solid State Product Outline M0-248 but includes custom features which are

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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8.2 QFN20 PCB 1B #HF

—t C1 -—
- c3
X3 - —‘
| i
I ' i H
!
T |
I
! L
| r
I
N o)
8 Y5 e D — -
!
I
. Y
vt ][] .
I |
' i
| X2
. ).q
Figure 8.2. QFN20 PCB 1B#E#HE
Table 8.2. QFN20 PCB Land Pattern Dimensions
Dimension Min Max
1 2.70
G2 2.70
C3 2.53
c4 2.53
E 0.50 REF
X1 0.20 0. 30
X2 0.24 0.34
X3 1.70 1.80
Y1 0.50 0. 60
Y2 0.24 0.34
Y3 1.70 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. A 2x2 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 JEDEG/IPC J-STD-020 specification for Small Body Components

8.3 QFN20 FHE#riR
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Figure 8.3. QFN20 $#E4RiR
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9. QFN20A Package Specifications

Note: This section includes packaging information for A-grade devices.
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9.1 QFN20 Package Dimensions
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Figure 9.1. QFN20 Package Drawing

Table 9.1. QFN20 Package Dimensions

Dimension Min Typ Max
A 0.70 0.75 0.80
A1 0.00 0.035 0.05
b 0.20 0.25 0.30
b1 0.25 0.30 0.35
D 3.00 BSC

D2 1.60 1.70 1.80
e 0.50 BSC

el 0.513BSC

E 3.00 BSC

E2 1.60 1.70 1.80
L 0.35 0.40 0.45
L1 0.00 — 0.10
aaa — 0.10 —
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Dimension Min Typ Max
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 is based upon JEDEC Solid State Product Outline MO-248 but includes custom features which are toleranced per

supplier designation.
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 Land Pattern
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Figure 9.2. QFN20 PCB Land Pattern Drawing
Table 9.2. QFN20 PCB Land Pattern Dimensions
Dimension Min Max
C1 2.70
Cc2 2.70
C3 2.53
C4 2.53
E 0.50 REF
X1 0.20 0.30
X2 0.24 0.34
X3 1.70 1.80
Y1 0.50 0.60
Y2 0.24 0.34
Y3 1.70 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. 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.

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.A 2x2 array of 0.75 mm openings on a 0.95 mm pitch should be used for the center pad to assure proper paste volume.
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 Package Marking

* PPPP
PPPP
HENEE
YYWW #

Figure 9.3. QFN20 Package Marking

The package marking consists of:

* PPPPPPPP — The part number designation.

« TTTTTT — A trace or manufacturing code.

* YY — The last 2 digits of the assembly year.
WW — The 2-digit workweek when the device was assembled.
» #— The device revision (A, B, etc.).
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10. QFN24 Package Specifications

10.1 QFN24 Package Dimensions
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Figure 10.1. QFN24 Package Drawing
Table 10.1. QFN24 Package Dimensions
Dimension Min Typ Max
A 0.70 0.75 0.80
A1 0.00 — 0.05
0.18 0.25 0.30
D 4.00 BSC
D2 2.35 2.45 2.55
e 0.50 BSC
E 4.00 BSC
E2 2.35 2.45 2.55
L 0.30 0.40 0.50
aaa — — 0.10
bbb — — 0.10
cce — — 0.08
ddd — — 0.10
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Dimension Min Typ Max

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

2. Dimensioning and Tolerancing per ANSI Y 14.5M-1994.

3. This drawing conforms to JEDEC Solid State Outline MO-220.
4.Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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10.2 QFN24 PCB Land Pattern
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Figure 10.2. QFN24 PCB Land Pattern Drawing

Table 10.2. QFN24 PCB Land Pattern Dimensions

Dimension Min Max
C1 3.90 4.00
Cc2 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 ym
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.
5. The stencil thickness should be 0.125 mm (5 mils).

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

7.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.

8. A No-Clean, Type-3 solder paste is recommended.

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

10.3 QFN24 Package Marking
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Figure 10.3. QFN24 Package Marking

The package marking consists of:

* PPPPPPPP — The part number designation.

« TTTTTT — A trace or manufacturing code.

* YY — The last 2 digits of the assembly year.

* WW — The 2-digit workweek when the device was assembled.
» #— The device revision (A, B, etc.).
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10. QSOP24 FHiEHI4&

10.1 QSOP24 R~
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Figure 10.1. QSOP24 Hi[E
Table 10.1. 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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10.2 QSOP24 PCB 1B#EHWFH
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Figure 10.2. QSOP24 PCB & /EE

Table 10. 2. QSOP24 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 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.

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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1. WARSE

12.1 Revision 1.4

February 24, 2017

Updated A-grade QFN20 packaging information. The G-grade QFN20 and A-grade QFN20 devices now have different packages. Also
fixed a typo in the X2 dimension for the QFN20G pacakge.

12.2 Revision 1.3

September 23, 2016

Added A-grade parts.

Added 5.2 Debug.

Added bootloader pinout information and a reference to AN945: EFM8 Factory Bootloader User Guide in 3.10 Bootloader.
Added specifications for 4.1.16 SMBus.

Added CRC Calculation Time to 4.1.4 Flash Memory.

Added a note linking to the Typical VOH and VOL Performance graphs in 4.1.15 Port I/O.

Added the tpor and adjusted the VpoR falling specifications in 4.1.3 Reset and Supply Monitor.

Added a note to 3.1 Introduction referencing the Reference Manual.

Added a note to 3.2 Power to clarify that entering Sleep may disconnect the active debug session.

Specified that the UART has a 1-byte FIFO in 3.6 Communications and Other Digital Peripherals.

12.3 Revision 1.2

Added CSP16 package.

Updated the "C2D / P2.0" pin on the QSOP24 pinout diagram to "C2D / P2.7."

Added crystal oscillator drive current typical values to Table 4.7 Crystal Oscillator on page 18.

Corrected the number of capacitive sense channels for 24- and 20-pin packages in Table 4.14 Capacitive Sense (CS0) on page 24.
Corrected E dimension shown in Figure 8.2 QFN20 PCB Land Pattern Drawing on page 52.

Added more information to 3.10 Bootloader.

12.4 Revision 1.1

Initial release.

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

One-click access to MCU and
wireless tools, documentation,
software, source code libraries &
more. Available for Windows,
Mac and Linux!

loT Portfolio SW/HW Quality Support and Community
www.silabs.com/loT www.silabs.com/simplicity www.silabs.com/quality community.silabs.com

Disclaimer

Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers using or
intending to use the Silicon Labs products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific device, and "Typical"
parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Labs reserves the right to make changes
without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the included
information. Silicon Labs shall have no liability for the consequences of use of the information supplied herein. This document does not imply or express copyright licenses granted
hereunder to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any Life Support System without the specific written consent of
Silicon Labs. A "Life Support System" is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in significant personal
injury or death. Silicon Labs products are not designed or authorized for military applications. Silicon Labs products shall under no circumstances be used in weapons of mass
destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons.

Trademark Information

Silicon Laboratories Inc.® , Silicon Laboratories®, Silicon Labs®, SiLabs® and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, Clockbuilder®, CMEMS®, DSPLL®, EFM®, EFM32®,
EFR, Ember®, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most energy friendly microcontrollers”, Ember®, EZLink®, EZRadio®, EZRadioPRO®,
Gecko®, 1ISOmodem®, Micrium, Precision32®, ProSLIC®, Simplicity Studio®, SiPHY®, Telegesis, the Telegesis Logo®, USBXpress®, Zentri and others are trademarks or registered
trademarks of Silicon Labs. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All
other products or brand names mentioned herein are trademarks of their respective holders.
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