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TheEdIZR

1. IneESIR

EFM8BB1 ZRETHAEIN TFRFI.
. AtZ:
o k&R CIP-51 W%
. SR 8051 ESERLHRE
o 70% IESHIBMITEIEA 1-2 REGATHEHEA
« 25 Wz BaTIESRZER
- NE:
- &= 8 kB INTR, AIERZGAXEHEHHE.

c = 512 FF5 RAM (BFF 256 FTi4RHE 8051 RAM F1
256 Fi5 5L XRAM)

° EE,;}?\
« AT cPU FIHZEEIERIAIER LDO FEESS
o JnER & i EE R AN B AR I BR
< 1/0: %3t 18 A% IHEE 1/0 SIM:
- RETHRASIMEE 5 V BIE
s AFINERRBMNRIERIMNEIR BT X
« 5 mA JREER, 12.5 mA IRUCES R R EHEDRE) LED

o BFEHIR: .
o R 24.5 WHz K%, 1BE £2% .
+ AIER 80 kHz 1RSTHRSH=S .
o HNER CMOS Refi%kIi .

BB R LB EA, RIRRERITEE. BMAEFERN SRR,

o TERTRS/THENESFN PWM:

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

o 4 A 16 fBERAERE

s MBS ERRE, BRI EIRERThIRE

© BIEMBFINEIRE:

« UART

o SPIT™ FE/M

« SMBus™ / 12C™ /M

« 16 {iL CRC BT, X 256 FHARAINTFEESN CRC

* *ﬁ*u

« 12 {3 AD %5288 (ADC)
o 2 MEEREMLEE, wAATSE

© AEERARIERL

. PRENSERLE

o MNEHES. BSHIT

% UART SIS EHIEF

-40 ZE 85 °C By -40 F 125 °C ;RETEE
BAE 22 F 3.6V

QSO0P24, SOIC16 FN QFN20 Fta

EFMBBB1 R &R AN EIEMI M RGR T RRRTR. NERTHR

R, BHIEDANMRERURTBEFNRGAR. A LBNED ) AFERREERARAHINES IOV BTERA
X CFERKEAR . 22, ABEEEL. LIRSETRRENENEHEESESE. RENS, ASRTURETRELHS.
BTN, SRR RSN EREEES LT, SREMEERERER 2.2 & 3.6 v, BiBiT AEC-0100 AJE. G &
F0 | GEMEG 20 3B OFN. 16 3IBD SOIC A 24 3 QSOP 1, A SIREIRHE 20 3IM OFN FHE. FAHEMETUSNA KR

RoHS ZE3K.,
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2. iTMER

EFma[BB1]0]F]8[GR AR QSOP24]R
|—> Tape and Reel (Optional)

\—} Package Type

Revision
Temperature Grade G (-40 to +85), | (-40 to +125), A (-40 to +125, Automotive Grade)

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

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

Figure 2.1. EFM8BB1 PHimS

FiE EFM8BB1 =RmARFIFEZLITINEE:
- BEITHIESIE 25 MHz (9 CIP-51 Hi%

o FFRAERIRSSEE (24.5 MHz F1 80 kHz)

« SMBus/12C

. SPI

« UART

o 3 SETRBITEEEMES (PWM, B R . H3E/EEED

o 416 FIERTEE

2 MEWAL B RS

12 i AD ¥R, MAERZTHRERR. BESEZMRERRS

16 {iL CRC T

#2353 AEC-Q100 AIE

% UART 5|SREHIEF

FRTIXLEINEEZ S, EFMBBB1 RIIFME UM~ RATIAREBAEMNINGEE. FRIEFERIIE T ERIITHMATRIE.

Table 2.1. Product Selection Guide
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O [2} = (=] Q o = o
o © an o E E (<] E
p = — (=] o o o (5]
(=} (T (=] < o o = —
EFM8BB10F8G-A-QS0P24 8 512 18 16 8 8 Yes -40 to +85 C |QSOP24
EFM8BB10F8G-A—-QFN20 8 512 16 15 8 7 Yes -40 to +85 C | QFN20
EFM8BB10F8G—-A-S01C16 8 512 13 12 6 6 Yes -40 to +85 C [SOIC16
EFM8BB10F4G—-A—-QFN20 4 512 16 15 8 7 Yes -40 to +85 C | QFN20
EFM8BB10F2G-A-QFN20 2 256 16 15 8 7 Yes -40 to +85 C |QFN20
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c ] = < [\ © (&) ©
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(V] (2] T2 o [=} o == (=}
© ® oo (] E E o E
b —_ — (= o [<] o [3)
o T8 (=] << o (&) = =
EFM8BB10F8|-A-QS0P24 8 512 18 16 8 8 Yes -40 to +125 |QSOP24
C
EFM8BB10F81-A—QFN20 8 512 16 15 8 7 Yes -40 to +125 |QFN20
C
EFM8BB10F81-A-S01C16 8 512 13 12 6 6 Yes -40 to +125 |SOIC16
C
EFM8BB10F41-A—-QFN20 4 512 16 15 8 7 Yes -40 to +125 |QFN20
C
EFM8BB10F2-A-QFN20 2 256 16 15 8 7 Yes -40 to +125 |QFN20
C
EFM8BB10F8A-A—-QFN20 8 512 16 15 8 7 Yes -40 to +125 |QFN20
C
EFM8BB10F4A-A—QFN20 4 512 16 15 8 7 Yes -40 to +125 |QFN20
C
EFM8BB10F2A-A—-QFN20 2 256 16 15 8 7 Yes -40 to +125 |QFN20
C

A 2% (B EFM8BB10FBA-A-QFN20) REFRIRFEAFREL IR, BIEF AEC-Q100 TAIE. EFFMRIEIERS (IMDS) SEMFIERM4E F=H#t
HETZ (PPAP) IC#%. #RTHE PPAP 3C#4, RAIFIAEEMEALZIT NDA HUERIAFPIKAER www. silabs. com 3KEL.
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RGHRA
3. RGHLA
3.1 N4
CIP-51 8051 Controller Port I/O Configuration
Core
Digital Peripherals
Reset
> 8/4/2 KB ISP Flash
Program Memo UART
C2CK/RSTb Debug / ° i _
Programming Timers 0,
Port0 [ R
Hardware 256 Byte SRAM 1,2,3 Drivers N »] PO.n
3-ch PCA Priority
— C2D Crossbar
256 Byte XRAM 12C/ Decoder
SMBus DF’<.>rt 1 P »X| P1n
Power Nets Yy s | VSIS
Internal 1.8 V
vDD LDO Independent
Watchdog Timer Crossbar Control Port2 B »X] P2.n
GND Driver ’

SYSCLK

System Clock
Configuration

24.5 MHz
2%
Oscillator

Low-Freq.

Oscillator

CMOSs
Oscillator
Input

Analog Peripherals

Internal
Reference

12/10 bit

ADC

2 Comparators

Figure 3.1.

EFM8BB1 FH{EE¥IH

AR REEK TR EFN8BBT @AY, MTMXTEMRRNEZFR, BEFHEREX, HS I EFN8BB1 25 Ff.
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EFM8BB1 Data Sheet
ARGtk

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

F R P HEAER RREEIE
TiEER ARG IR R, B5LiET — —
ZRER . A%ERE £ PCONO FhiZE IDLE i |{EfaIchly
. HETESNEIR SR ER, ARLET
. RGBT E TS
=1k « EREERE R4 <A 1. 35F REGOCN =hpy EE AR
. SIBMRHERS STOPCF fiL
. BEAIAMEAIERHRS 2. £ PCONO iR E
STOP {iL
E3! . BRI MIERE B 1. & REGOON 1Ky . RSTb BIMIELE
- SIBMREFERTS STOPCF fir - kg
- RS FRER 2. f£ PCONO HigE
STOP {iL
3.3 1/0

BFEMBINERRET LRSI ZHZINEE 1/0 SIBISRSIISMRIEA. OS5I P0.0 - P1.7 AIAMEN AER 1/0 (@GP10), BRI
(X EAGERTREEF—IMARKFTER, BRI ERMUIIGE. O 518 P2.0 1 P2.1 AI#AME GPI10. ttHh, C2 BEOHKIE
5 (C20) AI5 P2.0 #=,

. BE 18 NEINEE 1/0 S, IBHFFELIEE.

o BFINEIR E DA RIENR AT I KIFMEE.

s BimORERNRNEELE

- BEELTATEEmE (INTO F1 INT1) HIFANEIES|IBIPEIE.

- BEELATEHEE GRORE) &% 16 MEIES|IHIFEIRE.

3.4 B

g;u ANZFINEIR & T RAE AT IR BASMINIIRHS ZERIEER . NBRAT, RENMPBEITHERA: 24.5 Wz K5 8 &
P)lo

o HPIRZFISNER F IR AT 4.

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

+ 80 kH {Ks#fx%=8 (LFOSCO) o

« SMER CMOS Bgdisi N (EXTCLK) .

AR EE/\MERE, IR BRI HIEE . IEFNEMBTMESS: 1. 2, 4, 8, 16, 32, 64 5§ 128,
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RGHTA

3.5 ERTER/AHEESA PWM

WRFETHERIES] (PCAO)

AIRTZTTEERFES (PCA) 1RHHIERAERZRA PWNM IhEEM B MEE, SinEITHES/ EREEL, EEERDPM CPU Fl. PCA ME(E
BR—NERR 16 AT/ ERSEM— 16 (EHE/LLEERER. T8/ ERREMAEAE RIBAIIN IR ST LAY AT 4 FE AT &
IRz, BNMER/EBERAIREAERAMER PH—MEXTMIIEIT: BEMEAIHER, TSR, ERRL. mEmd . KEksER
HO(PW M. SMER/EEBEREREECHXE 1/0 & (CEXn), XA BRAMET X FXREEZIRFD 1/0,

o 16 fIATE

o AERIERT$H 4 SRR FART SR L R

s ®% =N MENEENEE

e 8, 9, 10, 11 F1 16 {i PWM &3 (iR TSFIRE)

o EE AR MR

o SREMEEN

- HIREFR. TRERHEME

s EEEFERBELERINEE

o BUEEREE (RIBEEE) #X

- ATLAM EEERER O BYHEH =R S

ERRE CERER 0. ERTER 1. ERER 2 FEMEE 3)

REFESLMTHR/ENRR: BmNE 16 KR/ ENRSIRE 8051 hRIHER/ERBERE, BIFEIRE 16 NEANEHMBE
FIES, ATATERSMNEIRESHAENBMERRER. XEERNFATURTUEREER. MIMNPEFTHEE AR REHER. i3S
0 FZERRE 1 L FT2MEE, AUMERETHERN. HttERRMIRUTEEERMMBFBHRINGER 16 LMD E] 8 (EERINEE.

ERTEE 0 FIERTEE 1 BIELUTINGE
¥R 8051 EATEE, iﬁhF%alﬁHﬂFfuﬁEﬁ
o BHEhIEERE SYSCLK. SYSCLK (12, 4 B 48 4¥5%) SiIMNERRTEh (8 4¥5%) sIMNERSIEN.
« 8 I EShEHME T #=E/ ErTEEER
« 13 it/ EntEEER
« 16 fIit#ss/ EREER
o W 8 it/ EREER (ERE 0)
EREE 2 FEMEE 3 REIBLITIIEEN 16 IERES:
o BHERIE SYSCLK, 12 4385 SYSCLK =% 8 4»$hishERRtéh,
- 16 (IENEFMEEFTTIER
- W 8 UEMEHMEKEFFIEX
- SMNERSIEMHIR (ERTER 2)
+ LFOSCO #3%k (ZERTER 3)

BUERFERSE WDTO0)

BRI SR 2 INEITH A RIZSMIZFEERTEE WDT) . WDT <8 MoU TFELKRS. ATEGBE R, WT AR7ERY
ZHBESNAREER. MRAFZBEPAIEKGEER WT FIEREGEGEEE, W WT BEHSIREEM. E6iz/F, WT BEIFBHUR
INEABTEEFRIEIT. WDT AJLURIBEERRGHRELARNELEREINGR. SiER, ET—XRRGEMZENFTREZA WDT, RST
SIERESTZ SN,

BUERF ER SRR A M T IR

« TAIYRAEIHERTE)RR

« MESR%ERE1T

- ERGEMZEHIEINGE, BEEEMENK
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RGHTA

3.6 BEMEMBFINERE

BRR SRS/ 55125 (UARTO)

UARTO 22— 5F$5. £WITHE0O, TRMFRE 8051 UART BRI 1 1 3. HEEAUEIFRY R IF S M ihiRRE AR ER TR, B
BEHHE 2 UARTO ZER SRR — M B FHNER T EEEEZ MRARREFTT.

UART #E3REZHIATINRE

o RLEGFIEW.

o EYFESIE SYSCLK/2 (L&) i SYSCLK/8 (FZEYD) .

. 8 fusk 9 IR,

- BEIBRHMFELELRE.

o ASTAEBERINEFTS FIFO,

BITHEEHFIED (SPI0)

BITINERERIED (SPI) EHRATLUA R RENENIES EITERLZ. SPI AMEATREIMNBIGRE 3 &3 4 EXTIET, LiFg
N SPI BEEMSANMEREINBIEE. NEE (NSS) ESTEERBAN, UEMERXPIEFE SPI, REZTFEDEHFERBRME,
PUBE SR 224N 8 2R EIFIRHH I THURMEMAT A 4 SPI B4mhsE, NSS A IEF X hAL B AEHEEIN A ER Y, HE2RAURLHRE
S E. EEEXRF, TUAHEERKD 1/0 SIMEEZINBIRE.
SPI RHREIFELUTIIEE

. % 3 %5 4 é&ﬂ;‘t‘im;-ﬁrgﬁ
o EEERXTZIFAINEBRTERSRZ S SYSCLK 2 4385, MAER T A SYSCLK 10 44.
o S FEFPOThAT AR AR R AR I SR T
« 8 it ARSI A £ 2R,
. THEHE-HIEL ENEZEER.

RYGIEIREL / 12C (SMBO)
SMBus 1/0 HOR— N &M EHITEL. SMBus TLFARZEELEMT 1.1 IR, H5 120 HITRERS.

SMBus EIRELIELL T INAE
- FofE (& 100 kbps) FIHRIE (400 kbps) EHIRRE .
« XEE. MZEER.
o ZERAWBHEREHE.
o FHMEIER (RHShRIfR) DUEREIRRMEER.
o B 7 AMESA—ARE A R A
o B3 10 AR,
o BEMBPRLEFR A MRS,
o AIRTEHURIENL /IR FERTIE).

16 {3 CRC (CRCO)

TBIRTLRIRIE (CRC) RIR(EM 16 MBI HIT CRC. CRCO $%F 8 fUHIEMHIIG 16 (ERTFANIEERT. FRTEM CRC RIS
BUREITIRMESN, B URENINFERNZBEIHIT CRC.

CRC RIRATLAAINFIIEFBE I TRE AT E . CRC R IFHRAE CCITT-16 16 (UBIT (0x1021), BIFELLTINEE
o ¥ CCITT-16 ZINR

o FHRALFEE

o W—ANHEZA 256-F R EWNERSBENMIT CRC

o WEEFHTFIEIES 0x0000 = OxFFFF
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RGHRA

3.7 1&Hl

12 i AD #%#8% (ADCO)

ADC R—FERIEILEFAE (SAR) ADC, BF 12, 10 1 8 iR, S TIRERIFEBEMARIEE ORNIF. 1Z ADC AITTEEERHE
g‘ﬁﬁﬁﬂ’r%ﬁ%ﬁ;ﬁ@aﬁo ADC FMEIEAELIZEEMARRE, UNEESMARES. ADC MBESEAENITMIMNESEIRZEE
o =ik 16 HISNEREAIN

o Bym 12 fIF0 10 AiER.

o T 12 (EXTER 200 ksps HEARMIE EFNRED 10 (AERTEH 800 ksps HEARL EFEZR.

s ERNFEEX TSI EERENEIREE .

- ROEHERMARS, ATERE. SMB 1/0 IR EREERIECEIERE.

s MIHBIER OB ITFENEERE.

s IRHRLER, SHIGEIMELSIER—HER T HIEF B G RIZA M REEATE .

s XEERSERAE OB P E.

- RIBHIHIE HEER.

o BIERIBWMETE (1.65 V F 2.4 V) HIRIFEESEMIZIFINBSENESiEL.

- ERREEESE

{REEFEL 888 (CMPO, CMP1)

LR SR THRAMERMANBEE, HPHFREETAEZPERSNMAEBE. %% 1/0 5IEMNIMRENEREURAIBEER
BT E SN E T R E ARkEE. E. MR ERE R EE R TR, LUERNANEEER.
ELE BRI BRI e :
« &% 8 RIMIBIEMIN.
« &% 8 RIMEBLMN
o MEANENIET:
+ LDO #iHAIRERIEE
- EIREIEE
c FEMESHEATBETRZRXFXEBESIH.
o 0 F1 +/-20 mV Z AT RIS
o ATERTZNERIATE].
o FELFB. TR AE RERR LUE R ET .

3.8 EfnE

SNHEAFREZHIFIEHEE T —ME SRR EHANRELRESH, BEEUTERE:
o RIZELEREFRT
s MRUENMARNERAMEEN, BEREESHENHELAIEENENE.
o SMNERER O S| B B FE RS
« hERFNERT SR .
MRNENMTFZNERAMEEN, WFEFEERHHENATERRAPEINTENE. EEMHIE RN HABETZEN; ZAIfFE
RBIRERBZ FIREFFE. w0 1/0 SiIESEARRREATEMNN 1. AENHEMNENZ EHERER. STFRIEKNEMME
811, RSTb SIMHIRENAKET, HEREREEMRKS. HREEMRESH, BFITHE PO #HEN, HARFERHEIN AR
es. MUEFERSEWER, MAE 0x0000 FIAFEFNIT.
®’EENEMREEUT:
- LS
o SNERELLSI R
o LEEBEEAL
. BEMAEN
o BRMIEEEN (M3 VDD HIR)
o BMERFESEEN
o BTEhELKNEES AL
. NEHIREN
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Rk

3.9 @i

EFM8BB1 &&FBIE—NHF L Silicon Labs 2 % (C2) HiXiEO, THNEHEMERAREARIFENATNESHHRITEZEAFR. G2
a‘—gngﬁﬁ—ﬁ\ﬁﬁwﬁ% (C2¢K) Fn—AME €2 HIBES (C20) HIFEMENRFEZEMEMER. X% 02 MHUKIEAEE, HER C2
BOME.
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RGHTA

3.10 S|BEHIEF
R FHECFTRAIZA UART SISRHIEF., HSISEHFIEFMTRERERT, IRBAENRE—T; NEERTIER.,

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 [RASEAA] A HRIGE] Simplicity Studio.

OXFFFF

0x2000
Ox1FFF Lock Byte

Ox1FFE
Ox1FFD

Security Page
512 Bytes

Bootloader

M <€—— Bootloader Vector

8 KB Flash
(16 x 512 Byte pages)

M <«€— Reset Vector

Figure 3.2. HSISRYIEFHINFRE — 8 KB 2%

Table 3.2. RAT3IGRBEFEFNSIMHE

5ISRHERF RT3 SRHBFERI5 W
UART TX - PO.4
RX - P0.5
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RGgRA

Table 3.3. FAT3IREHEANDOKSIMIHE

wEH% RAT5ISEERANORSIE

QsoP24 P2.0/C2D
QFN20 P2.0/C2D
S01C16 P2.0/C2D
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BB S A

4. HBSHE

a1 A

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

BAEFM” ) REATIEEM.

4.1.1 B I{ERH

Table 4.1. Recommended Operating Conditions
Parameter Symbo Test Condition Min Typ Max Unit
Operating Supply Voltage on VDD | Vpp 2.2 — 3.6 v
System Clock Frequency fsvsoLk 0 — 25 MHz
Operating Ambient Temperature Ta G-grade devices -40 — 85 °C
|-grade or A-grade devices -40 — 125 ° G

Note:
1. Al'l voltages with respect to GND

2. GP10 levels are undefined whenever VDD is less than 1 V.
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4.1.2 IhiE
Table 4.2. Power Consumption
Parameter Symbol Test Condition Min Typ Max Unit
Digital Core Supply Current (G—grade devices, —40 ° G to +85 ° ()
Normal Mode—Full speed with Iop Fsysolk = 24.5 MHz2 — 4. 45 4.85 mA
code executing from flash
Fsysok = 1.53 MHz2 — 915 1150 nA
Fsvsclk = 80 kHz®, T, =25 ° ¢ — 250 290 LA
Fsysok = 80 kHz3 — 250 380 wA
Idle Mode—Core halted with lop Fsysoik = 24.5 MHz2 — 2.05 2.3 mA
peripherals running
FSYSCLK =1.53 MHZ2 - 550 700 A
Fsyscik = 80 kHZS, TA=25°¢C - 125 130 nA
FsyscLk = 80 kHz3 — 125 200 LA
Stop Mode—Core halted and all | Ipp TA=25°¢C — 105 120 uA
clocks stopped, Internal LDO On,
Supply monitor off. Ta = —40 to +85 ° C - 105 170 HA
Shutdown Mode—~Core halted and | Ipp — 0.2 — uA
all clocks stopped, Internal LDO
Off, Supply monitor off.
Digital Core Supply Current (l-grade or A—grade devices, —40 ° C to +125 ° ()
Normal Mode—Full speed with lop Fsysolk = 24.5 MHz2 — 4. 45 5.25 mA
code executing from flash
Fsysok = 1.53 MHz2 — 915 1600 hA
Fsysok = 80 kHz3, Ty =25 ° ¢ — 250 290 LA
Fsysck = 80 kHz3 - 250 725 nA
Idle Mode—Core halted with Iop Fsysoik = 24.5 MHz2 — 2.05 2.6 mA
peripherals running
FSYSCLK =1.53 MHZ2 - 550 1000 nA
Fsysok = 80 kHz3, Ty =25 ° ¢C — 125 130 LA
FsvscLk = 80 kHz3 — 125 550 wA
Stop Mode—Core halted and all | Ipp TA=25°¢C — 105 120 pA
clocks stopped, Internal LDO On,
Supply monitor off. Ta = -40 to +125 ° C — 105 270 uA
Shutdown Mode—~Core halted and | Ipp — 0.2 — uA
all clocks stopped, Internal LDO
Off, Supply monitor off.
Analog Peripheral Supply Currents (40 ° C to +125 ° ()
High-Frequency Osci | lator IHFosc Operating at 24.5 MHz, — 155 — pA
Ta=25°C
Low-Frequency Oscil lator I Fosc Operating at 80 kHz, — 3.5 — VA

TA:25°C
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Parameter Symbol| Test Condition Min Typ Max Unit
ADCO Always—on? I apc 800 ksps, 10-bit conversions or — 845 1200 VA

200 ksps, 12-bit conversions

Normal bias settings

VDD =30V

250 ksps, 10-bit conversions or — 425 580 pA

62.5 ksps 12-bit conversions

Low power bias settings

VDD =3.0V
ADCO Burst Mode, 10-bit single | Ippg 200 ksps, Vpp = 3.0V — 370 — pA
conversions, external reference

100 ksps, Vpp = 3.0V — 185 — pA

10 ksps, Vpp = 3.0V — 19 — pA
ADCO Burst Mode, 10-bit single | Iapg 200 ksps, Vpp = 3.0V — 490 — pA
conversions, internal
reference, Low power Dbias 100 ksps, Vpp = 3.0 V - 245 — pA
settings

10 ksps, Vpp = 3.0V — 23 — vA
ADCO Burst Mode, 12-bit single | Ippg 100 ksps, Vpp = 3.0 V — 530 — VA
conversions, external reference

50 ksps, Vpp = 3.0V — 265 — pA

10 ksps, Vpp = 3.0V — 53 — VA
ADCO Burst Mode, 12-bit single | Ippg 100 ksps, Vpp = 3.0V, — 950 — pA
conversions, internal reference

Normal bias

50 ksps, Vpp = 3.0V, — 420 — pA

Low power bias

10 ksps, Vpp = 3.0V, — 85 — pA

Low power bias
Internal ADCO Reference, I VREFFS Normal Power Mode — 680 790 VA
Always—on®

Low Power Mode — 160 210 uA
Temperature Sensor I 7SENSE — 75 120 pA
Comparator 0 (CMPO), I owp CPMD = 11 — 0.5 — pA
Comparator 1 (CMP1) CPMD = 10 — 3 — pA

CPMD = 01 — 10 — pA

CPMD = 00 — 25 — pA
Voltage Supply Monitor (VMONO) | lyyon — 15 20 pA
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Parameter

Note:

Symbol|

Test Condition

Typ

Max

Unit

1. Currents are additive. For example, where lpp is specified and the mode is not mutually exclusive, enabling the

functions increases supply current by the specified amount

a M WO N

. ADCO always—-on power excludes internal reference supply current
. The internal reference is enabled as—needed when operating the ADC in burst mode to save power

. Includes supply current from internal regulator, supply monitor, and High Frequency Oscil lator
. Includes supply current from internal regulator, supply monitor, and Low Frequency Oscillator.

4.1.3 ENIFNEERMAIESE

Table 4.3. Reset and Supply Monitor
Parameter Symbo Test Condition Min Typ Max Unit
Vpp Supply Monitor Threshold Vvoou 1.851 1.95 2.1 v
Power—0On Reset (POR) Threshold |Vpgr Rising Voltage on Vpp — 1.4 — v
Falling Voltage on Vpp 0.75 — 1.36 v
Vpp Ramp Time trup Time to Vpp = 2.2V 10 — — us
Reset Delay from POR tpor Relative to Vpp = Vpor 3 10 31 ms
Reset Delay from non-POR source | tgst Time between release of reset — 39 — us
source and code execution
RST Low Time to Generate Reset |tgsyL 15 — — us
Missing Clock Detector Response |tycp Fsyscik > 1 MHz — 0. 625 1.2 ms
Time (final rising edge to
reset)
Missing Clock Detector Trigger |Fycp — 7.5 13.5 kHz
Frequency
Vop Supply Monitor Turn-On Time |tyon — 2 — us

Note:

Threshold.

1. MCU core, digital logic, flash memory

and RAM operation is guaranteed down to the minimum VDD Supply Monitor
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4.1.4 ATF
Table 4.4. Flash Memory
Parameter Symbol Test Condition Min Typ Max Units
Write Time! -2 twriITE One Byte, 19 20 21 us
FsysoLk = 24.5 MHz
Erase Time! -2 tERASE One Page, 5.2 5.35 5.5 ms
FsysoLk = 24.5 MHz
Vpp Voltage During Programmingd |Vprog 2.2 — 3.6 v
Endurance (Write/Erase Cycles) |Nye 20k 100k — Cycles
CRC Calculation Time tere One 256-Byte Block — 11 — us
SYSCLK = 24.5 MHz

Note:

factory programmed to 24.5 MHz
during any flash write or erase operation
when writing or erasing flash

If user firmware adjusts the oscillator speed
It is recommended to write the HFOOCAL register back to its reset value

2. The internal High-Frequency Oscillator has a programmable output frequency using the HFOOCAL register,

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

which is

it must be between 22 and 25 MHz

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

4.1.5 AEBIRHE

Table 4.5. 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
Power Supply Sensitivity PSShrosco [TA =25 ° C — 0.5 — %/N
Temperature Sensitivity TSyrosco Vpp = 3.0V — 40 — ppm/° G
Low Frequency Oscillator (80 kHz)
Oscil lator Frequency fLFosc Full Temperature and Supply 75 80 85 kHz
Range
Power Supply Sensitivity PSS\ Fosc TA=25°C — 0.05 — %/V
Temperature Sensitivity TSLFosc Vpp = 3.0 V — 65 — ppm/° G
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4.1.6  HNERETHREIN

Table 4. 6. 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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4.1.7 ADC
Table 4.7. 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 — — 200 ksps
(High Speed Mode) 10 Bit Mode — — 800 ksps
Throughput Rate fs 12 Bit Mode — — 62.5 ksps
(Low Power Mode) 10 Bit Mode — — 250 ksps
Tracking Time t1RK High Speed Mode 230 — — ns

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

Reference is 2.4 V internal

High Speed Mode, — — 12.5 MHz

Reference is not 2.4 V internal

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

SAR Clock = 12.25 MHz,

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

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

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

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

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

10 Bit Mode, VREF = 1.65V -2 0 2 LSB
Offset Temperature Coefficient |TCorp — 0. 004 — LSB/° C
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Parameter Symbol| Test Condition Min Typ Max Unit
Slope Error En 12 Bit Mode — +0.02 +0.1 %
10 Bit Mode — £0.06 +0.24 %
Dynamic Performance 10 kHz Sine Wave Input 1dB below full scale, Max throughput, using AGND pin
Signal-to—Noise SNR 12 Bit Mode 61 66 — dB
10 Bit Mode 53 60 — dB
Signal-to—Noise Plus Distortion | SNDR 12 Bit Mode 61 66 — dB
10 Bit Mode 53 60 — dB
Total Harmonic Distortion (Up THD 12 Bit Mode — 71 — dB
to 5th Harmonic)
10 Bit Mode — 70 — dB
Spurious—Free Dynamic Range SFDR 12 Bit Mode — -79 — dB
10 Bit Mode — -74 — dB
Note:
1. Absolute input pin voltage is |imited by the Vpp supply.
4.1.8 SEBE
Table 4.8. Voltage Reference
Parameter Symbol| Test Condition Min Typ Max Unit
Internal Fast Settling Reference
Output Voltage VREFFs 1.65 V Setting 1. 62 1. 65 1.68 v
(Full Temperature and Supply 2.4 V Setting, Vpp = 2.6 V 2.35 2.4 2.45 v
Range)
Temperature Coefficient TCREFFs — 50 — ppm/° G
Turn—on Time tREFFS — — 1.5 us
Power Supply Rejection PSRRRerFFs — 400 — ppm/V
External Reference
Input Current | EXTREF Sample Rate = 800 ksps; VREF = — 5 — pA
3.0V
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4.1.9 RERER
Table 4.9. Temperature Sensor
Parameter Symbol Test Condition Min Typ Max Unit
Offset Vorr TA=0°C — 757 — mV
Offset Error! Eorr TA=0°C — 17 — mvV
Slope M — 2.85 — mV/° C
Slope Error! En — 70 — w/° ¢
Linearity — 0.5 — °C
Turn-on Time — 1.8 — us
Note:
1. Represents one standard deviation from the mean

4.1.10 1.8 V AR LDO FaJE=S

Table 4.10. 1.8V Internal LDO Voltage Regulator

Parameter Symbo Test Condition

Output Voltage Vout 1. 8v 1.74 1.8 1.85 v
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Table 4.11. Comparators
Parameter Symbol Test Condition Min Typ Max Unit
Response Time, CPMD = 00 tRresPo +100 mV Differential — 100 — ns
(Highest Speed)
-100 mV Differential — 150 — ns
Response Time, CPMD = 11 tRresP3 +100 mV Differential — 1.5 — us
(Lowest Power)
-100 mV Differential — 3.5 — 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 — 7.5 — 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
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4.1.12 QO 1/0
Table 4.12. Port 1/0
Parameter Symbol Test Condition Min Typ Max Unit
Output High Voltage (Low Vou loy = -1 mA Vop - 0.7 — — v
Drive)'
Output High Voltage (High Vou lon = -3 mA Vop - 0.7 — — \
Drive)'
Output Low Voltage (Low Drive)' | VoL loo = 1.4 mA - - 0.6 v
Output Low Voltage (High VoL lop = 8.5 mA — — 0.6 \
Drive)'
Output Low Voltage (High VoL oo = 10 mA — 0.25 0.33 v
Drive)’
10 °C<Tpy<60°C
VDD =30V
Guaranteed by characterization
Output Low Voltage (High VoL lor = 10 mA — 0.23 0. 31 v
Drive)'
10 °C<Tp,<60°C
Vop = 3.6 V
Guaranteed by characterization
Input High Voltage Viu Vop - 0.6 — — v
Input Low Voltage ViL — — 0.6 v
Pin Capacitance Cio — 7 — pF
Weak Pull-Up Current Ipy Vop = 3.6 -30 -20 -10 pA
(V|N =0V
Input Leakage (Pullups off or Ik GND < Viy < Vpp -1.1 — 1.1 pA
Analog)
Input Leakage Current with Viy | Ik Vop < Vin < Vpp*t2.0 V 0 5 150 pA
above Vpp
Note:
1. See Figure 4.6 Il Voy BHZk on page 33 and Figure 4.7 B Vo BiZk on page 33 for more information.
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4.1.13 SMBus
Table 4.13. SMBus SMEEZERTIERE (EHER)
Parameter #e Test Condition -4 HRE = A
FREER (100 khz R)
12 TAEshz fi2c 0 — 702 kHz
SMBus T{ESMZ%E fsvg 40! — 702 kHz
ﬁt%ﬂﬁ#ﬁ?ﬁﬁ-‘zl‘ﬂE"J,‘E'\é)%?zl‘ﬂﬁ‘f tauF 9.4 — — us
g
FIREMHZ BHRIFEE (EE) | tw:sta 4.7 — — us
EENFIAR R B tsy.sTA 9 4 _ _ s
{FIE &R B RTE tsy:sTo 9.4 — — s
AR RIFRTE] tHD-DAT 4893 — — ns
BB BR8] t5y:DAT 4483 — — ns
BT B B R t jant 25 — — ms
RS B HA tg 4.7 — — us
Fsh= R HA ty 9.4 — 504 us
HURER (400 kHz R)
12 TAEshz fi2c 0 — 2552 kHz
SMBus T{ESmZ%E fsup 40" — 2552 kHz
ﬁﬂ:%ﬂﬁ?ﬁ%ﬁ:‘zl‘ﬂE‘J,E'\?%?zl‘ﬂﬁﬁ tauF 2.6 — — us
g
TR Z BRRIFETE (EE) | tw:sta 1.3 — — us
EEMFRFZ TR ERE tsy:sTA 2.6 — — us
{FIE R R B RTE tsy:-sTo 2.6 — — s
AR RIFRTE] tHD-DAT 4893 — — ns
AR B Rt tsy:pAT 4483 — — ns
[odllpEz 3932l 0] t iz 25 — — ms
AT R A AR tg 1.3 — — s
At = B HA tey 2.6 — 504 us
Note:

1. &/\ SMBus 3FiZFEFZPRF SMBus MAZHYIR ABTHhE EHAEK.

BERRABHBIT 256 kHz.
3. SRIZRA 25 MHz s E(RATRIEURE S ARIFERT, H EXTHOLD RE X 1.
4. SMBus RSB ARTHSEHIER A 50 ps. 1RF 40 kHz BV TESRZRIGHBIT 50 ps. 12C AT C4H#BIT 50 ps HIEHA.

2. &K 12C 1 SMBus SRERZRTEMNEBEMRHNENAHMEAMER. MATRHIKGRMINRESBILELIKANE, BF

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




EFM8BB1 Data Sheet

B S

Table 4.14. SMBus #MEEEZERAT (FHE)

Parameter 5 Eag
SMBus T {E5AZ fsue feso/3
fFIEFIFFIR M B Y B 2k = IR 5] tauF 2/%cso
FHEF M ERIRIFRE (E8) thp:STA 1/fcso
BEENFEFZ R ERE tsu:sTA 2/fcso
=1L &% ERTE tsu:sTo 2/feso
AR HA tE 1/fcso
b A HA te 2/fcso
Note:
1. feso == SMBus M| & B $hiRIEARINE .

SCL

SDA

P S S P
Figure 4.1. SMBus #MEIGEERE (EHER)
4.2 B
Table 4.15. Thermal Conditions
Parameter Symbol| Test Condition Typ Unit
Thermal Resistance (Junction to | 6 g S01C-16 Packages 70 ° C/W
Ambient)
QFN-20 Packages 60 ° C/W
QSOP-24 Packages 65 ° C/W
Thermal Resistance (Junction to | 6y QFN-20 Packages 28.86 ° C/W
Case)

Note:

1. Thermal resistance assumes a multi—layer PCB with any exposed pad soldered to a PCB pad
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4.3 #3tmKEEE
#8id Table 4.16 Absolute Maximum Ratings on page 29 (& 20 71k 4.17 “BRATEE" ) PRIIHN HETESKAIRIMNEE .

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

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

Table 4.16. Absolute Maximum Ratings

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

Parameter Symbol Test Condition Min Max Unit
Ambient Temperature Under Bias Tgias -55 125 °C
Storage Temperature Tsta - 65 150 °C
Voltage on VDD ') GND - 0.3 4.2 \
Voltage on 1/0 pins or RST Vin Vpp = 3.3V GND - 0.3 5.8 v
V<33V GND - 0.3 Vppt2.5 v
Total Current Sunk into Supply Pin | lypp — 200 mA
DD
Total Current Sourced out of I anD 200 — mA
Ground Pin
Current Sourced or Sunk by Any 1/0 |1g -100 100 mA
Pin or RSTb
Operating Junction Temperature Ty Tpo=-40 ° Cto 8 °C - 40 105 °C
Tp = —40 ° C to 125 ° C (l-grade -40 130 °C

or A-grade parts only)

Exposure to maximum rating conditions for extended periods may affect device reliability.
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4.4 BAIMEERREE

— Normal Mode

—— Idle Mode

Supply Current (mA)

0 L L L L
0 5 10 15 20 25
Operating Frequency (MHz)
Figure 4.2. {§/ HFOSCO A82FYH0iE THRE R
0.30 T T T T I
—— Normal Mode
—— |dle Mode
0.25
T 0.20
€
g
5 0.15
O
>
2
S 0.10} .
wn
0.05} ]
000 L L L L L L

10 20 30 40 50 60 70 80
Operating Frequency (kHz)

Figure 4.3. {£H LFOSC FT8RBYRYBITHIRE
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10-bit Burst Mode, Single Conversions

12-bit Burst Mode, Single Conversions

— Normal Bias, Internal Reference
—— LP Bias, Internal Reference
—— External or VDD Reference

1200 . . . , , 1200
— Normal Bias, Internal Reference
—— LP Bias, Internal Reference
1000 —— External or VDD Reference ] 1000
< 800 1 < soof
= =
c c
g g
5 600} ] 5 600}
@] O
> >
[} Q
S 400} - S 400}
[%2] (92]
200 E 200 |-
0 ] ] ] ] ] ] 0 ]
0 50 100 150 200 250 300 0 20

Sample Rate (ksps)

Figure 4. 4.
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900 10-bit Conversions, Normal Bias 240 10-bit Conversions, Low Power Bias
— VIIDD = 3.6\I/ I I I I - VDD = 3I.6V I I
-~ VDD = 3V 430H — VDD = 3V
850 —— VDD = 2.2V —— VDD = 2.2V
3 ” 420
2 2
£ 800 £ 410
1 g
5 5 400
(@] (@]
>
> 750 2 390
o o
3 3
2 v 380
700
370
650 I I I I I I 360 I I I
100 200 300 400 500 600 700 800 50 100 150 200 250
Sample Rate (ksps) Sample Rate (ksps)
12-bit Conversions, Normal Bias 12-bit Conversions, Low Power Bias
900 . . 1 1 1 1 1 450 . 1 1 1 1
— VDD = 3.6V — VDD = 3.6V
— VDD = 3V 440 H — VDD =3V
850 -~ VDD = 2.2V | | | | | 430 —_— VDD‘= 2.2V
< <
3 2 420
€ 800 €
o o 410
E] E]
O O 400
> 750 >
a g 390
a A
700 380
370
650 L L L L L L L L 360
40 60 80 100 120 140 160 180 200 10 20 30 40 50 60
Sample Rate (ksps) Sample Rate (ksps)

Figure 4.5. IEH (B #EXTHER ADCO HIFHEFE
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Typical VOH (High Drive Mode) Typical VOH (Low Drive Mode)
I I I L I I I I I L L
3.5} i ] + — VDD = 3.6VH 3.5} T T T T T -— VDD =3.6 V[
— VDD = 3.3V — VDD =33V
— VDD = 2.7V — VDD =27V
VDD = 2.2V VDD =22V
o ] ) ]
(o)} ()]
8 8
S | S |
] ] ] ] ] ] ]
15 20 25 0 2 4 6 8 10 12 14 16
Load Current (mA) Load Current (mA)
Figure 4.6. I Voy Bi%%
18 Typical VOL (High Drive Mode) 18 Typical VOL (Low Drive Mode)
' ' ' ' ' ' 'T— vob=306v ' ' ' ' — VDb 3.6V
16l |— vbb=33v| 16l | | | — VDD = 3.3V|]
’ — VDD =27V ’ —— VDD = 2.7V
— VDD =22V — VDD =22V
1.4} 1.4} \ ! !
1.2F ] ] ] ] ] ] ] ] 1.2+ ] ] ] ] ]
g 1.0} ! ! ! ! ! ! ! . g 1.0+ .
8 8
L 0.8} . S 0.8} .
06k ] ] ] ] ] ] ] ] 0.6} ] ] ] ] ]
0.4} ! | } } | ! . 04} ! | | ]
0.2} . 0.2} .
00 L L L L L L L L 00 L L L L
—-45 -40 -35 -30 -25 -20 -15 -10 -5 O =25 -20 -15 -10 -5 0
Load Current (mA) Load Current (mA)

Figure 4.7. HIl Vo BiZk
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5. HRIEEE

51 HiE
Figure 5.1 EBiEIE1EE on page 34 &2 EFMSBB1 % HLiES|BIAY s BYEIEE.

2.2-3.6 V (in) EFM8BB1
? 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 (—F GPI0 S|EN) #n C20K (RSTb) HEEEISMBEIAIIERLT, FERKSIMIL=ZHE. 5
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SIBE X

6. SIEEX

6.1 EFM8BB1x—-QSOP24 S|HIE X

NC [ 1] O 24 ] NIC

P02 [ 2 | 23 ] PO.3

Po.1 [ 3 [ 22 | P04
Po.0 [ 4 | | 21 ] P05
GND [ 5 | | 20 | P06
vop [6_|| 24 pin QSOP |[ 5] po7

(Top View)

RSTb/C2CK [ 7| | 18 ] P1.0
C2D/P2.0 [ 8 | 17 ] P11
P17 [8_] [ 16 | p1.2
P16 [ 10 [ 15 | P13
P15 [11_] [ 14 ] P14

P21 [[12_] 13 ] NIC

Figure 6.1. EFM8BB1x—-QSOP24 &R

Table 6.1. Pin Definitions for EFM8BB1x—QS0P24

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

Number

1 N/C No Connection

2 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
INTO. 2 CMPOP. 2
INT1.2 CMPON. 2
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Pin Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions
Number
3 PO. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 CMPOP. 1
INT1. 1 CMPON. 1
AGND
4 P0.0 Multifunction 1/0 Yes POMAT. O ADCO. 0
INTO. 0 CMPOP. 0
INT1.0 CMPON. O
VREF
5 GND Ground
6 VDD Supply Power Input
7 RSTb / Active—low Reset /
C2CK G2 Debug Clock
8 P2.0 / Multifunction /0 /
C2D G2 Debug Data
9 P1.7 Multifunction 1/0 Yes P1MAT. 7 ADCO. 15
CMP1P. 7
CMP1IN. 7
10 P1.6 Multifunction 1/0 Yes P1MAT. 6 ADCO. 14
CMP1P. 6
CMP1N. 6
11 P1.5 Multifunction 1/0 Yes P1MAT. 5 ADCO. 13
CMP1P. 5
CMP1IN. 5
12 P2.1 Multifunction 1/0
13 N/C No Connection
14 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
CMP1P. 4
CMP1N. 4
15 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
CMP1P. 3
CMP1N. 3
16 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
CMP1P. 2
CMP1N. 2
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Pin

Number

Pin Name

Description

Additional Digital
Functions

Crossbar Capabil ity

Analog Functions

17 P1.1 Multifunction 1/0 Yes P1MAT. 1 ADCO. 9
CMP1P. 1
CMP1N. 1
18 P1.0 Multifunction 1/0 Yes P1MAT. 0 ADCO. 8
CMP1P. 0
CMP1N. 0
19 P0. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 CMPOP. 7
INT1.7 CMPON. 7
20 P0. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR CMPOP. 6
INTO. 6 CMPON. 6
INT1. 6
21 P0.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 CMPOP. 5
INT1.5 CMPON. 5
22 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CMPOP. 4
INT1. 4 CMPON. 4
23 PO. 3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK CMPOP. 3
INTO. 3 CMPON. 3
INT1. 3
24 N/C No Connection
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6.2 EFM8BB1x—QFN20 S|BIE X

N o % w»
o o o o
o o o o
o (o)) o0 N~
PO.1 ! \‘\J - - E 16 P0.6
P0.0 2 ) / ( 15 PO.7
GND | 3 ] 14 | P1.0
EEDREPY pin QFN (4]
vDoD [ 4 ) (Top View) (13 | P11
RSTb/C2CK | 5 ) GND (12 | GND
P2.0/C2D || 4 qg . (‘; || P12
© ©v <+ o
o o o o

Figure 6.2. EFM8BB1x—QFN20 IR

Table 6.2. Pin Definitions for EFM8BB1x—QFN20

Pin Name Description Crossbar Capability Additional Digital Analog Functions

Functions

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

Number

Pin Name

Description

Crossbar Capabil ity

Additional Digital
Functions

Analog Functions

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

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

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

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

Center GND Ground
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6.3 EFM8BB1x-SO0IC16 S|BIENX

Po.2 [ 1 ] Q 16 | Po0.3

PO.1 [ 2 | 15 | P04

P0.0 [ 3 | 14 ] Pos5

o L ye pinsoic [ ™°

VDD [ 5_| (Top View) 12 ] P07
RSTb/C2CK [ 6 | 11 ] P10
P2.0/c2D [ 7 | 10 ] P1.1
P13 [ 8 | 9 ] P12

Figure 6.3. EFM8BB1x-S0I1C16 A

Table 6.3. Pin Definitions for EFM8BB1x-S0IC16

Pin Name Description Crossbar Capability Additional Digital Analog Functions

Functions

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

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

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

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




EFM8BB1 Data Sheet
QS0P24 A&

7. QSOP24 FHEisg
7.1 QSOP24 F#ER~F
@x 12 Tips)>
El @H I%I oaa|C
IHHAHHH A
1z T )
El - - i - - El 4 /\
O —
@) \ . ) \ |
O |ddd|C[D l ! - Seating Plane | \‘
- - S
5] —~| |—24x b Detail 1
$[obb®][C[A-BID]
o 2%
A\ |ddd|C|A-B .
,I ./ AR
S j @4x0 J\ l jk c
L | ] Q\|ccclC i:;
Al—’ ~
Detail 1
Figure 7.1. QSOP24 #}i:[E
Table 7.1. 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

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




EFM8BB1 Data Sheet
QS0P24 A&

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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7.2 QSOP24 PCB I&&%H)E

JULUOOU0E

L EEHNG

Figure 7.2. QSOP24 PCB 1E&%RE

Table 7. 2. QS0P24 PCB Land Pattern Dimensions

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

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

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

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

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

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

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

o N o0 O

. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components
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7.3 QSOP24 FHifriR

EFM8
PPPPPPPP #

[TTTTTYYWW A

Figure 7.3. QSOP24 *}3E#5iR
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8. QFN20 F 4%

8.1 QGFN20 F#ER~T

C
2X D
PIN#1 IDENTIFY;
Laser Mark
B]
//|ccc|C
| <C
o - = 17
I -
] [e] iz
2
N\ |aaa|C
2X B DETAIL : "B”
\ L K
M|eee|C| [ = ! =]
SEATING PLANEN__ T T
2 \ R
SIFBICIAE] by
=~ (1)
T =
@ [C[A[B D‘JLI']LIJLu 20
> ! - L1 .
C
o O | 1 G - _$_bbb®CA|B|
L ! - ddd®|C
A [N g DETAIL : "A”
dnnln e
%
- f
”A”
Figure 8.1. QFN20 H%[HE
Table 8.1. QFN20 Package Dimensions
Dimension Min Typ Max
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A3 0.20 REF
b 0.18 0.25 0.30
c 0.25 0. 30 0.35
D 3.00 BSC
D2 1.6 1.70 1.80
e 0.50 BSC
E 3.00 BSC
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Dimension Min Typ Max
E2 1.60 1.70 1.80
f 2.50 BSC

L 0.30 0.40 0.50
K 0.25 REF

R 0.09 0.125 0.15
aaa 0.15

bbb 0.10

ccc 0.10

ddd 0.05

eee 0.08

fff 0.10

Note:

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

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

C1
C3

X3

Ce C4 Y3
+ _|_ + | Ye
Figure 8.2. (QFN20 PCB 1E&fEE

Table 8. 2. QFN20 PCB Land Pattern Dimensions
Dimension Min Max
C1 3.10
C2 3.10
c3 2.50
C4 2.50
E 0.50
X1 0.30
X2 0.25 0.35
X3 1.80
Y1 0.90
Y2 0.25 0.35
Y3 1.80
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Dimension Min Max
Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.

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

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

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

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

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

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

8.3 QFN20 FHE#riR

* PPPP
PPPP
HENEN
YYWW #

Figure 8.3. QFN20 $#E4RiR

HERIRRRER A -

- PPPPPPPP - IREZHHE .
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<Y - EEFEHRNRE 2 T
W o- IREEFERR 2 LTER.
< # - REWRAK (AL B F) .
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9. SOIC16 FPZEH4E

9.1 SO0IC16 FHER~T

,_|

. '1!* 7
HHHHHHHH

i e — 51
L 4

2x Q |
Slaaalc]D |:| |:| HHHH 2X 8 TIPS B 8
i I'D'/H I‘J - J L16X o o

[ [ddd®][c[A-B[D]

—A h x 45°
A2 16X o
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B o T A W—
Al EIJ—J ; e r SEE DETAIL 'A'—/_J

DETAIL "A”

J

Figure 9.1. $SOIC16 E

Table 9.1. S01C16 Package Dimensions

Dimension Min Typ Max
A — — 1.75
A 0.10 — 0.25
A2 1.25 — —
b 0.31 — 0.51
c 0.17 — 0.25
D 9.90 BSC
E 6.00 BSC
E1 3.90 BSC
e 1.27 BSC
L 0. 40 — 1.27

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




EFM8BB1 Data Sheet
S0IC16 FHEEMAK

Dimension Min Typ Max
L2 0.25 BSC
h 0.25 — 0.50
0 0° — 8°
aaa 0.10
bbb 0.20
cce 0.10
ddd 0.25
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 the JEDEC Solid State Outline MS-012, Variation AC.

4. Recommended card reflow profile is per the JEDEG/IPC J-STD-020 specification for Small Body Components.
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9.2 S0IC16 PCB 12#E#HE
Cl
E
[ e 15
[ 1= [ ]
[ ] [ ]
1 o
[ e s[ ] ?
Y1
Figure 9.2. S0I1C16 PCB 1EEHFE
Table 9. 2. S0IC16 PCB Land Pattern Dimensions
Dimension Feature (mm)
C1 Pad Column Spacing 5.40
E Pad Row Pitch 1.27
X1 Pad Width 0. 60
Y1 Pad Length 1.55
Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on IPC-7351 pattern SO01C127P600X165-16N for Density Level B (Median Land
Protrusion).
3. All feature sizes shown are at Maximum Material Condition (MMC) and a card fabrication tolerance of 0.05 mm is

assumed.
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9.3 SOIC16 FHEARIR
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10. Revision Hist

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

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

10.2 Revision 1.5

October 7th, 2016

Added A-grade parts.

Added specifications for 4.1.13 SMBus.

Added bootloader pinout information to 3.10 Bootloader.

Added CRC Calculation Time to 4.1.4 Flash Memory.

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

Added a note to 3.1 Introduction referencing the Reference Manual.

10.3 Revision 1.4

April 22nd, 2016

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

Added I-grade devices.

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

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

10.4 Revision 1.3

January 7th, 2016

Added 5.2 Debug.

Updated 3.10 Bootloader to include information about the bootloader implementation.

10.5 Revision 1.2
Updated Port I/O specifications in 4.1.12 Port I/O to include new V| specifications.

Added a note to Table 4.3 Reset and Supply Monitor on page 18 regarding guaranteed operation.

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

10.6 Revision 1.1

Initial release.
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