SILICON LABS

EFM8 Universal Bee %%l

EFMBUB1 ##E3%

A

EFM8UB1, Universal Bee MCU ZRFII—ERS, E—ENHE L

BEEIREENZ AR 8 [IfdTHIE.
XLGELUNETIEERAL T BRI RE
RO EEN, BRHRAXNANREERE.
EFM8UB1 KA EHELAT :

« USB 1/0 &&l. HnzEs
. ERBEF

- HEHRT

Core / Memory

CIP-51 8051 Core
(50 MHz)

Flash Program
Memory
(up to 16 KB)

RAM Memory
(2304 bytes)

Debug Interface
with C2

Serial Interfaces /0 Ports

2 x UART SPI External

Interrupts LI

I2C / SMBus UsB

General

Purpose 1/O Pin Wakeup

High-Speed I12C Slave

Lowest power mode with peripheral operational:

|:| Normal . Idle . Suspend . Snooze
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USB SMNEHEC . FEEEEEH0MERRR. 8 kV ESD fR#PFN
EASRBEED, 2FEZR USB NARIEMEIEIE. EFMBUB1 RFIKASH 8051

EENR

Lk 8 i 68051 #uly, 50 Mz BT
1ESRZR
B% 22 A% INEE. 5 V R 1/0 3|

IFRERMTEARFERE USB, HESIA
90% HJ USB EREE

USB FEERERHIMIEEES (3RZE USB-BCS
1.2)

o —/N 12 {iL ADC FAFR/MEHIELEIEE, WEB
HE DAC EASEMA
o A 16 (IERTEE

o A UART, SPI, F/M SMBus/I12C F1 M
12C

« BT 5IBIBREFEI A SE R T FF %

Clock Management

High Frequency
48 MHz RC
Oscillator

External CMOS
Oscillator

High Frequency
24.5 MHz RC
Oscillator

Low Frequency
RC Oscillator

Timers and Triggers

Timer

01/2 PCA/PWM

Watchdog

. Timer 3/4
Timer

. Shutdown

Comparator 1

Energy Management

Internal LDO

Regulator Power-On Reset

5V-to 3.3 VLDO
Regulator

Brown-Out
Detector

Analog Interfaces Security

ADC

Comparator 0

Internal
Voltage
Reference




EFMBUBT HiiR%
IheEdZ

1. IneESIR

EFM8UB1 ZRETHAEIN TFRTI.
M *Z'I:.‘:
o BE CIP-51 #Zd
- 5i5fE 8051 IESERTEERS
o 70% IESHIBMITEIEA 1-2 REGATHEHEA
« 50 Wz = T{EsR=R
- NE:
« BIE 16 KB A7, ZHFBEEEGHITRENETHRE, H
FELE 64 FHHEEXE 1 KB F1 512 FHREXA 15 KB,
+ B 2304 FF5 RAM (83F 256 FTHirE 8051 RAM,
1024 F35H E XRAM F1 1024 F¥5 USB £&:)
- BR:
- EIEEEZE USB R 5 V I LD F2JESE
« AT cPU #LHEERAEE LDO FEESS
o LES I RFIIEE AR
« 1/0: &%t 22 YHETIhEE 1/0 SIHD:
s WETERASIMmS 5V BE
« ATSNERRE MR BRINEIR ZF XX FF X
« 5 mA JEER, 12.5 mA IRUKESFTEIZIRES LED
o BFEHIR:
- AR 48 MHz #RSHER, BHBEAR X1.5%, 7FEFEM USB
BTEPiR SRTREE 3 £0. 25%.
o AR 24.5 WHz %S, HBE £2%
« [UEB 80 kHz {RIRIRSHZS
+ HMEB CMOS R$hiEIR

o TERTRS/THENESFN PWM:

o 3 BIEARIEIHENEEMES (PCA), ST PWM. 3f3K/LLEIFNSH
FEHER

« 5 /N 16 fiBAEREE

o MR SRR ERRE, BRRSTIREHREER

.« BIEMBFINEIRE:

« FRZE USB 2.0 21X, EREINFEWLRE, 4 WNEln=FfiE A
1 KB &

« 2 /N UART, 8= 3 Mbaud

« /M SPI™, HE 12 Mbps

o FE/M SMBus™/12C™, & 400 kbps

* EIEM 120, &5 3.4 Mbps

« 16 {iI CRC T, X¥F 256 FHAFRMNINFEEN CRC

1R

o 12 (ARB-HFE S (ADC)

o 2 MANAEERRERIEI L e

A EIERARIAFRL

s EABENMSTEIRE

o WUMEHES. BSHIT

g USB 5| SEHRERF

-40 E 85 °C BELE

BRE 22 Z36VE30EFE52V

QSOP24, QFN28 F1 QFN20 &

SRS E ER SR, BIREEISIZE, SIS ERTERMATHIRTSEE, EFMBUBT B EMAETFMIHNAZETABREE. NEEAHE
AEREE, RHIESEAMBIBEEEEIHEGNMTEAEL. FEERED €2 RKAFFRAREAREKNATBNES MU FHITERAR
(MERARLEEER « 2R, ASERET. AKBEIHEENENEERSEFER. KBNS, BSPITUREITHELESS, i3
ITERET, FEENMEEIIEIEENINGERERTES&£E. FL 5V & 3.3V BESATHATF 2.2V EF5 5.25 V BiF. 5&%REM# 28
SH) QFN, 20 S|B) QFN B 24 SIB) QSOP 3%, FRAFEEIIFA TIBA RoHS EK.
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EFMBUB1 (iR
TER

2. iTMER

EFmaJuB1]o[F[16]GRIARIQFN28IR

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

Revision
Temperature Grade G (-40 to +85)
—— Flash Memory Size — 16 KB
—— Memory Type (Flash)
—— Family Feature Set
—— Universal Bee 1 Family
— Silicon Labs EFM8 Product Line

Figure 2.1. EFM8UB1 4SS

FiG EFMBUB1 RFITEHEBLUTINGE:
o BITHZESIE 50 MHz B9 CIP-51 %l

o SFREBIRTESE (48 MHz. 24.5 MHz 1 80 kHz)

+ USB £iR/{KIRINAEIEHIZE

¢ SMBus

« 120 A#L

. SPI

« 2 /N UART

3 BIET YRIE T EEERES (PWM, B Rk FEFR/EEED

5 16 ERTER

2 MEMELE R

12 R ER TGRS, RAENSRERSE. BESEMRELRSE

16 i CRC JTH

% USB 5|SK#IERF

FRTIXLEINEEZ S, EFMBUBT RIIFMBNBHHESEE—RINEENTREZEIFEMNING. FRIEFERIIE T ERIITHNTRL

sk
BEo

Table 2.1. Product Selection Guide

(2] (2]

+ +
~ =] =] (]
[2a] o [} ~ an
= < < + c
=2 = = c o

(7} «© o

> + ~ - o — = (=] (]

A = = - ()] — = c o

(4] o o « (= » » o > S =

Q2 £ o + [= o o E a. =]

E (F] o o + + o [} +

=} = = = 4= (] (] o + (=] (]

— (] ~ O . . (0] (=) “

< + [} [} (7] ju > [

+ (2] o= ] o [} [} == (] [=}

. « o o O = = o [=3 -] =

(o] = = N a2 o o o 1] [= [}

a. [T (=] = << o o ~ N o
EFM8UB10F16G—-C-QFN28 16 2304 22 20 10 12 Yes — —-40 to +85 ° G |QFN28
EFM8UB11F16G—-C-QS0P24 16 2304 17 15 8 9 Yes Yes -40 to +85 ° C |QSOP24
EFM8UB10F16G—-C—-QFN20 16 2304 13 11 8 5 Yes — -40 to +85 ° G |QFN20
EFM8UB10F8G-C—-QFN20 8 2304 13 11 8 5 Yes — —-40 to +85 ° G |QFN20

silabs.com | Building a more connected wor ld.




EFMBUB1 #{iE3R

REGHA
3. ALk
3.1 N4
CIP-51 8051 Controller Port I/0 Configuration
Debug / Core
Programming
Hardware Digital Peripherals
16 KB ISP Flash
C2CK/RSTb [X] Program Memory
Reset
Reset 256 Byte SRAM 5 S
1234 Drivers X Pon
Suppl 3-ch PCA Priority
Moﬁﬁgr > 2048 Byte XRAM Crossbar
12C Slave Decoder
Port 1 R
Independent SYSCLK Drivers > P1n
Watchdog
Timer System Clock
Configuration
Port 2 <] P2.n
Drivers
Low Freq.
Oscillator
CMOS Oscillator
Port 3 R
Input Drivers 'EZI P3.n
VDD Internal
2 48 MHz 1.5% R
Oscillator
Voltage
VREGIN Regulators Clock 24.5 MHz 2%
Recovery Oscillator
GND
¢ 12/10 bit
USB Peripheral ADC
D+ ( ) X Full/ Low Controller
D- \Vj > Speed
VBUS N Transceiver Detection

2 Comparators

Figure 3.1. EFMBUB1 JF{EEI¥IH

AR HERRREREKTH EFMBUBT @AY, MTMXTEMRRNEZEE, BEFHEREX, HS I EFN8UBI 25 Ff.
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EFMBUBT HiiR%
RGHTA

3.2 ®iR

FREMEREEELE VDD fteaSIRfkeE. SMER 1/0 SIRER VIO EREEEMAE (SiG& LM VIO &K VOD) , REHAFBEHES L
LDO TR HE. RBFEFEBA/ZAEMIERETLUTFIREINFE. SMRIVINEREETERMEETUZR, AMETIRIFE
R ANERBFIERE NEMNBRBITRL) B, HHFXHARLERROEE.

Table 3.1. HJEEX

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

© ARBSEIRERENM, BEEET
© REMEEEMRREMITRE

&K « #oOFSNE R EIE 1. 4% SYSCLK 3% ZE + USBO REX5ETN
- HFOSCO #0 HFOSC1 #FSHe8(=1k HFOSCO . ERTER 4 =Y
o FAE BT ERRERR SRR AR 2. RE PCONT i) . SPI0 SEEN
. ZERTE 3 F0 4 FM LFOSCO At SUSPEND {3z . 1200 MHLESD
o REMBEEEHREHITRED . ImOEEREG
+ EE#iEg 0 BTREAR
=1k s i BREREIREMLE K F 1. 55B& REGOCN ={Y ETEALR
- 5V BEREEENRS RBA) STOPCF i
. N 1.8 V LDO 33 2. 7 PCONO HigE
. SIBMRIBERE STOP i
s REEMEMERESH
PRE o FOFNSNE RS ELE 1. 1% SYSCLK %= « USBO HZ%5ERN
« HFOSCO #1 HFOSC1 #RiHEE(=1E HFOSCO - ERTEE 4 Bl
- BESLTRHERTER T 2. RE PCONT K . SPI0 EE]
. RIS 3 F0 4 AIM LFOSCO AT SNOOZE iz . 1200 MHLERD
o RHMEEEHRREHITRED . RO R EG
« ELE5ES 0 BTREAR
xHl o B 7S PR R M 4 15 3% ] 1. ¥ & REGOCN * RSTb 3|RE{L
. 5V BERRIEESRS WREM STOPCF i - bR
. IEE 1.8 V LDO EHILLTSEE 2. £ PCONO iR E
. B IBMRESELIRAS STOP fir

- RHSIMH EREMN

3.3 1/0

HEFMERRR AT LURIE RS IIEE 1/0 SIBIRSSIISNERER. sHO5IB P0.0-P2. 3 ATAMENAIEA 1/0 (GPI0), BiFAZXFFx

&%ﬁﬁ1;@&%35&4:—/%%@&?%@, WEWSEMEELITNEE. w0 S| P3.0 F0 P3.1 EI#EMIE GP10. UESM, C2 HEOKIEES
S (C20) A5 P3.0 #HE.

o SIS B LU T I8
. B% 22 NEINEE 1/0 %Iﬂﬂl TR T ARG

. Fﬁ?L%Sl%9I\lilu%ﬁﬁﬂﬂ’]~ﬁ1ﬂc5‘&ﬁ3‘éﬂﬁ?&wﬁ%%§

s BMNFEOEERNRINEERE.

- EEELATEEE (INTO F1 INT1) BB EIES|BIREE.

. &% 20 NMEALATEHEE GROLE) WEES|IBFETR,
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EFMBUB1 1%
RGHTA

3.4 Bth

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

ATEpIEHl R R & LU T IhAE

hff?:u%uévhlilu%?z{ﬁﬁwl:
« 24.5 MHz AIEBIRSHES (LPOSCO), FEERIRFLEREZ(L, HBER +2%.
+ 48 MHz MERHRS (HFOSC1), FEERIRFEEZ(, BEHR =1.5%.
+ 80 kH {k3R:%H=s (LFOSCO) o
+ HMEB CMOS BEfgdim N (EXTCLK) o
o BT OSRERREE/\MEE, TSR ENAhIEE.

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

+ HFOSCO 1 HFOSC1 S EEMRIEART 1. 5x TSNS

3.5 EBTES/ITEEEFN PWM

A 4RTEiH 85 (PCAO)

AT 4miZTHENEEPES (PCA) IREIEIEAIERTRRAN PWNM INEERMIZMEE, SHRETTEEE/ ERTERHEL, EFERLH CPU T, PCA H&IE
EE—NEAN 16 AT/ EREM— 16 (AIHR/RERER. TS/ s B A R BRI R N ERET IR TR AT 4R 2 AT £
IR, FNER/CERRATE E AE AMER P H—RR TMIEIT: DGR, REERE,. SiREE. SmEmtE . ShkzER
(PN i, BMMERE/EBRIRREEBCRKEE 1/0 £ (CEXn), XLZerE/E ARBE RN REREHO 1/0,

o 16 {URTE

o A YRFZATEh S SN EE AR ShIRIL IR

s BE = MEuRENEE

« 8,9, 10, 11 F0 16 {i PWM 1R (P iLEHERTFR4E)
o iR

o SMEHHERX

o IR LR, TRASEME

o EECEFERMLLERTNEE

o HEERE (R R

o AU EEEREE 0 BWEH “ER” BS
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EFMBUB1 Hi#E%
RGHA

EREE (EREE 0. ERTER 1. ERER 2. ERTEE 3 FIERER 4)
WEDEEILMT R/ EREE: BNR 16 TR/ EREESiRE 8051 BRI/ EMERE, FIFEIR 16 MENEFMEE
FEg, ATRTFERIMERSSIERNBRAERSEER. XLEMEFATUATNSMEER. SIMBEHF IS E R AR PENEK. ErE
0 FEREE 1 JLFEEHEE, BOMHEETEEN. EMErEHRETaasEFNMBMMBIRINGEN 16 Lf5El 8 (LEREINEE
ERTRE 0 FAERTER 1 BT INEE
- KR 8051 EATEE, iﬁhF%ﬁlﬁnﬁuﬁE#
- EIPEEIE SYSCLK, SYSCLK (12, 4 T 48 4385) HAMERATHR (8 455) TIMERSIAD.
- 8 I BEBhEFME TR/ EFTEEEN
« 13 Uit/ ERERIRR
« 16 Uit/ ERERIRR
« W 8 frit#ee/ EREER (ERE 0)

ERTEE 2. EREE 3 FEREE 4 BEIFLUTINEER 16 (ALERTES:
o FRAER SRR EhIEERE SYSCLK, SYSCLK 12 43Rk aRatsh 8 4357
+ LFOSCO 8 #SRfE R EaiEie/ iEThEER T A FatthERtsE 3 %umﬁj‘%% 4,
o EREE 4 ZIRTHFEMERR, FTS5ERSE 3 HiEs—ik.
« 16 (L BEREHMEBEATFER .
« X 8 (BB M EATRER .
* SNERS|BEYEER .
« LFOSCO #%k.
. EEEEE 0 K.
« USB =AM (SOF) #3k.

KRR EREE (WDTO)

BE BRI B 2 SN TA AT RIS ERTEE (D). WOT SEHLIEHE NoU T EACRA. o TREEM, WT SRS
TEIRERAGRGER. MRERGBEIAILGAERS WOT MRS, N WOT EEH3REN. B2/E, WOT A3HFFEHMUR
INBAREERIET. T AMREEERRARG 2NN RENERA. SR, & —RARELZAETERM WDT, RST
3 RIEORAS T e S T RO B

WEHLIR FF AT 88 B A AN T INAE

. ARSI EE

- MMESTHRSH BIE1T

- ERGEMZAPEDEE, BILETEX

3.6 BEMEMBFINERE

BEAHITEZ% (USBO)

USBO #PMEIEZIREEIR USB 2.0 FHAIFZITHISEFN PHY, Mﬁ*m*%‘;ﬁﬂl\ﬁ%%‘a“é USB IThet. @R LIFLIE (12MBit/s) FA{EE (1.5MBit/s)
BT, BIEER USB k%55, EERTERMRENIRENHE. TEMITH. USB ThaEEHIEE (USB0) BHEHRMOS|EE (SIE) .
USB k25 (BLIEMLACEPRAATALE FRIEEfE) #01 1 /N KB FIFO R, REFSERTURREERLTRMIMIRE, UKk USB BIEF
AR INFETE.

USBO #RIREIFLATINAE:

o RFMKIRINEE
. BT 4 Ai)lr"lifrﬁ)?—:"\
o REAERATRBOATERMERAMAEETR.

o ZHFA USB 2.0 By USB SMNEIEE (TEHINEL .

- HEREHEIAG] 1 KB RAM LUEHR FIFO Fi#s8.

o BTEPIRETRTE USB BTHREESR, TT|INIBITH

- FTHEB[KNBEEEENEN SDP. COP F1 DCP ##M.

« D+ F1 D- FTLA#EERERE] ADC N, LAZHF ACM MEHFTEBIHIEM.
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EFMBUB1 (iR
RGHA

BRSSP/ R 5185 (UARTO)

UARTO 22— 5F£. £WITHE0O, TREMFRE 8051 UART BRI 1 1 3. HEEAUEIFRIFRIFSMETshiRRE AR R, B
BEAHH 2 UARTO SRS — M B FEHHERA T EEEEZ MRARREFTT.

UART #E3REZ AT IN6E

o RIS EHTFIRIL.

« SRFFESIR SYSCLK/2 (k5% ¢ SYSCLK/8 (3FWD) -

« 8 fumk 9 fHIE.

- BEIBRHFFELLE.

o RSTABEEUURAIEFT FIFO,

BRRHEWEE/EHMES (UART1)

UART! B—NMEE. NI HE1TiR0A, RESHEEREREE. E8EE—1 16 ENSBMATEMSNRNEREFELER, BERK
EEEREEER. BEWHIE FIF0 A£1F UART! ELEBIBELSRE 2R T,
UART1 2L T IhEE:

o R EGTFIEW.

. LRI ELERTIFTIA SYSCLK/2 (&5) 3 SYSCLK/8 (FEU) HOR4F=E.

« 5, 6.7, 8, B 9 uHIE.

- BahERAIFEIEAIE K.

- BhEFBE R .

- POFT51E4S51EIL FIFO.

- BEURIFERN .

o LIN [EIFRFIEL1H4EM o

 CTS / RTS FEHFimis.

BITHNENEZIEDO (SP10)

BTMEREED (P1) BRAILUFARFNENTIRSEFRE. P THEATRERMNEREHE 3 4% 4 BWRATET, THE
A S BE EMSMEREIMREE. WEE (sS) ESARENMA, MEMERPALE SPI, S TRERATERME,
B 5 EG S RERIH T HIBE AT R SPI MEHIR. NSS WIMZEEHR AR E N E SR A T, S8R R
SIMMNE, ARG, TURLTERRD 1/0 SIMERSMMERE.

C HFE 3 4 HEHBMER.

+ EEHSBAHUER DL HEIL 12 Mops HIINEBRTSRITE.

- EHFARMRTRRILERR .

. 8 RITHIEHAE ()

- AHIBEBIT A

- WFHEESEE FIFO,

- AR SR TR TR — N R RIEE oy,

- EHE—RRE E0S ENER.

RYGIEIREL / 12C (SMBO)
SMBus |/0 HEOR—M_ZMNEHEITELE. SMBus TEMERRERRENTE 1.1 B, H5 120 HITREHRA.

SMBus HEIRELIELLTINAE:

« FRfE (&S 100 kbps) FAIRIE (400 kbps) fLHHNHEE

o IREHE MZEER

« ZEERXWEHRESFHHE

o BHEREER (BTEpRifE) DUEERIBIRMERR

o B 7 (A —ARIE A bR A

o ElfE3F 10 LN MhhEfRRD

- BEWFELLETBEMNRE

o AIRTERURIE L/ R FERTIE)

o RHFEW FIFO (—F7), UiRERREATHELS
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EFMBUB1 (iR
RGHRA

12¢ M#L (12CSLAVEO)

120 NEOE—/WEHWEBRITRLZ, FE 120 BEMNE 3.0, HAESFEES (HS #R%) TEELL 3.4 Mbps HITEH. IEHfF‘M
BN 126 ##0, #H 120 E#O0T B EEHIRIENSEITER. £%0TE 120 SBEEFIGHNITEERESRLESERNE
B, HEIEOESSATehRIM, SR 120 NEZEIT.

12C =R EIFELUTIhEE
- tRfE (& 100 kbps) v BRI (400 kbps) . #BR (1 Mbps) FNENE (3.4 Mbps) fEHMIERE
o XEFMERX
o FHMRIER (RHShRI) DUEREEIRIRMEEN
o W 7 ALAMIERRY
- A5TFEW FIFO (AFT) UrRESRREAHHELS

16 {iL CRC (CRCO)

BIATUARRLI (CRC) HEHRMEM 16 IZIHNMIT CRC. CRCO #EF 8 UBIERIAE 16 NERBFEANTEFEFERF. MTHER CRC it
HARFITIRIESN, BB RAILGHEEMIAFERZBEIT CRC.
CRC #EIRAT LUK AFRIEFIBEHSGHEI TR E . CRC RIRIIFFRME CCITT-16 16 LB (0x1021), BIELATINEE
gz,*e‘f CCITT-16 ZIAR
o FHRAFEE
. S(TI—’I\EI§¢ 256-F R FINFEREBEIHMIT CRC
o WIRTHTFIEIFES 0x0000 = OxFFFF

3.7 Rl

12 {3 AD ¥:3E% (ADCO)

ADC B—FEKRIBIAZETFS (SAR) ADC, BF 12, 10 1 8 {Ex, M TIRIFRIFHEBRMARIEE ORMIE. 1Z ADC AIEEERHE
ﬂ?iﬁﬁﬂ’ﬁ%ﬁ%ﬁ%ﬁaﬁo ADC FEEFEAELZEERARRE, UNEESMARES. ADC WEBESEZEFAERNIIMIMNBSEIRZEE
Fo

o =ik 20 HOSNEREEIN

o BE 12 {IF0 10 IiER.

o X¥F 12 (MR TER 200 ksps #HARMEEFRES 10 (EXTER 800 ksps HHAR L EFIRE.

- ERIFEEXTETREERRNEREE.

. SLEEEHRMALE, TUERME. SMER 1/0 FIAEREREEKIRZ 8% .

s MIHEIRE OB A ITFEIEERE.

o IHRLER, SHIREIMLEER AR HIBHEEHREN MBI EMIRERETE .

o NEFEIRSTRANE O LR R

- RIEMMEHEER.

o BIENEWETE (1.65 V 1 2.4 V) HRERIGESEMIIFINESEMESiE.

- ERBEHRRIE.
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EFMBUB1 H{iE%
RGHA

{RERREC4:8E (CMPO, CMP1)

IR SRR T ERmMELMANBE, EPHFREEREEZPRESAMABRE. &% 1/0 %l%ﬂ’]ﬁbﬁﬂiﬁi)\ﬁa‘%u&mﬁﬂﬁﬁﬂ
BT ESENGG EH IR M Z I EARRER. Fa. MR EEERTHITHRIE, LUERNANSE
l:l:ix%%E—%TﬁlJI}J
=35 10 (CMPO) ‘52 12 (CMP1) NSMERIEFIA
« =ik 10 (CMPO) 3 12 (CMP1) IMEREAMAN
o BHANEINIEL :
« MIEREREER LDO it
- BEREEREET GND
- BEHEEREER VDD
« LM 6 fii£% DAC
« FELMF S AT OB 32 X K4 % 2 51 R
s AIRIERERATF 0 A0 £20 mv 2|8
o A YRFEN R AT 8]
o FELFR. TR XCABIR £ FE
- PWM B {ERThEE

3.8 EfE

SMHEEAFRESHIFERRET — I FE X HMBRERES, EHANLEMRESH, BEXEUTTE:

o AZFLEREFRNIT,

s MRUEMARNERMBEEN, BREED[EVIIRHUATEENENE.

« HNERER O S| B B T EHRES.

o thERFER B,

MRMEMFAZNERMEEL, WFEFESHHEMNASTERRPATEINTENE. A£ELHE RN WABRTZEMN; ZHIFEME

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

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

W& FWEMIREE:
o FHEN
o SMEBELISIRA
- LERBEM
. RmASN
- BENAIESRE U (M44%38 VDD EEIR)
. BMERFEREEEN
o B ELRNIFE N
- INFFHRIREN
« USB £

3.9 A
EFM8UBT &EBIE—NHF L Silicon Labs 2 #Z& (C2) FHiNiEO, THNEFHREMERAREARIFNAFNESHHITREEAER. 62

BEOFA—IES (C20K F—MXE 2 HIEES (C20) AREFMENFFZZEMERER. BX 2 HUMIFAESR, FER C2
EOME.
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EFMSUB1 %iiE%
RGHTA

3.10 SISEBIEF
FIBAREMMET —> USB SISEHIEF. SISRBEFEBERBRZE2NMRBAFNRE—TT; WRTFETUMK.

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

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

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

OXFFFF

OxFFCO
OXFFBF

0xFCO00
OxFBFF Lock Byte

OxFBFE

Read-Only

Reserved

Bootloader

Code Security Page

0xFBCO EDLERED
OxFBBF

0xF800
OxF7FF

0x4000
Ox3FFF

<€—— Bootloader Vector
Nonvolatile Data

Reserved

Bootloader

16 KB Code
(32 x 512 Byte pages)

_0x0000 <«4— Reset Vector

Figure 3.2. N7FRLHSISREBEF—16 KB i&&F

Table 3.2. AT3IREHEFERFENSIMHE

5IREHRERF RT3 SRHBFR5 W
UART TX - PO.4
RX - P0.5
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ARGk
5| REEF AT SISREIBFERISIM
USB VBUS
D+
D_

Table 3.3. AT3IREHIEANDORSIMIHE

wEH% RAT5ISEERANORSIE

QFN28 P3.0/C2D
QS0P24 P2.0/G2D
QFN20 P2.0/C2D
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4. HBSHE

a1 A

MRIESBIR, ERTPWABESSHEIERT Table 4.1 Recommended Operating Conditions on page 13 (5 11 Tik 4.1 “IfiFE

BAEFM” ) REATIEEM.

4.1.1 B I{ERH

Table 4.1. Recommended Operating Conditions

Parameter Symbol Test Condition Min Max Unit
Operating Supply Voltage on Vop 2.2 3.6 v
vDD'
Operating Supply Voltage on VIO |V|g 1.71 Vop v
3
Operating Supply Voltage on VREGIN 3.0 5.25 v
VREGIN
System Clock Frequency fsyscLk 0 50 MHz
Operating Ambient Temperature Ta -40 85 °C

Note:
1. Standard USB compliance tests require a minimum of 3.0 V on VDD for compliant operation.
2. All voltages with respect to GND.
3. On devices without a VIO pin, Vo = Vpp.

4. GP10 levels are undefined whenever VIO 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
Normal Mode—Full speed with Iop Fsysclk = 48 MHz (HFOSC1) 2 — 9.4 10.1 mA
code executing from flash

Fsyscik = 24.5 MHz (HFOSCO) 2 — 4.5 5.2 mA

Fsyscik = 1.53 MHz (HF0SCO) 2 — 600 — HA

FSYSGLK = 80 kHz 3 - 145 - IJ-A
Idle Mode—Core halted with lop Fsysolk = 48 MHz (HFosc1) 2 — 6.3 6.8 mA
peripherals running

FsyscLk = 24.5 MHz (HF0SCO)2 — 2.9 3.3 mA

Fsyscik = 1.53 MHz (HFOSCO) 2 - 440 — HA

Fsvsck = 80 khz 3 — 130 — LA
Suspend Mode—Core halted and | Ipp LFO Running — 125 — uA
high frequency clocks stopped,
Supply monitor off. LFO Stopped — 120 — LA
Snooze Mode—-Core halted and |Ipp LFO Running — 25 — uA

high frequency clocks stopped.
Regulator in low—power state, LFO Stopped - 20 — LA
Supply monitor off.

Stop Mode—Core halted and all | Ipp — 120 — uA
clocks stopped, Internal LDO On,

Supply monitor off.

Shutdown Mode—~Core halted and | Ipp — 0.2 — uA

all clocks stopped, Internal LDO
Off, Supply monitor off.

Analog Peripheral Supply Currents

High-Frequency Oscillator 0 IHrFosco Operating at 24.5 MHz, — 105 — WA
TA=25°C

High-Frequency Oscillator 1 IHFosc1 Operating at 48 MHz, — 850 — uA
Ta=25°C

Low—Frequency Osci | lator I Fosc Operating at 80 kHz, — 4 — uA
Ta=25°C
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Parameter Symbol| Test Condition Min Typ Max Unit

ADCO Always—on 4 I apc 800 ksps, 10-bit conversions or — 820 1200 uA

200 ksps, 12-bit conversions

Normal bias settings

VDD =3.0V

250 ksps, 10-bit conversions or — 405 580 uA

62.5 ksps 12-bit conversions

Low power bias settings

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

100 ksps, Vpp = 3.0V — 185 — WA

10 ksps, Vpp = 3.0V — 20 — WA
ADCO Burst Mode, 10-bit single | Iapg 200 ksps, Vpp = 3.0V — 485 — WA
conversions, internal
reference, Low power Dbias 100 ksps, Vpp = 3.0 V - 245 - uA
settings

10 ksps, Vpp = 3.0V — 25 — LA
ADCO Burst Mode, 12-bit single | Ippg 100 ksps, Vpp = 3.0 V — 505 — uA
conversions, external reference

50 ksps, Vpp = 3.0V — 255 — WA

10 ksps, Vpp = 3.0V — 50 — WA
ADCO Burst Mode, 12-bit single | Ippg 100 ksps, Vpp = 3.0V, — 950 — WA
conversions, internal reference

Normal bias

50 ksps, Vpp = 3.0V, — 415 — WA

Low power bias

10 ksps, Vpp = 3.0V, — 80 — LA

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

Low Power Mode — 170 210 uA
Temperature Sensor I 7SENSE — 70 120 WA
Comparator 0 (CMPO, CMP1) I ovp CPMD = 11 — 0.5 — pA

CPMD = 10 — 3 — hA

CPMD = 01 — 8.5 — LA

CPMD = 00 — 22.5 — LA
Comparator Reference® | cPREF — 1.2 — nA
Voltage Supply Monitor (VMONO) | lyyon — 15 20 pA
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Parameter Symbol| Test Condition Min Typ Max Unit
5V Regulator IvReg Normal Mode — 245 340 uA
(SUSEN = 0, BIASENB = 0)
Suspend Mode — 60 100 hA
(SUSEN = 1, BIASENB = 0)
Bias Disabled — 2.5 10 uA
(BIASENB = 1)
Disabled — 2.5 — nA

(BIASENB = 1, REG1ENB = 1)

USB (USBO) Ful |-Speed luse Low Energy Mode, 64 byte 1ms IN — 850 — uA
Interrupt transfers
Low Energy Mode, 64 byte 1ms — 250 — uA
OUT Interrupt transfers
Low Energy Mode, Idle (SOF — 50 — uA
only)

Note:
1. Currents are additive. For example, where lpp is specified and the mode is not mutually exclusive, enabling the
functions increases supply current by the specified amount

. Includes supply current from internal LDO regulator, supply monitor, and High Frequency Oscillator

. Includes supply current from internal LDO regulator, supply monitor, and Low Frequency Oscillator.

. 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.

o O~ W N

. This value is the current sourced from the pin or supply selected as the full-scale reference to the comparator
DAC.
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4.1.3 EfIMERETRE
Table 4.3. Reset and Supply Monitor
Parameter Symbol Test Condition Min Typ Max Unit
VDD Supply Monitor Threshold Vvoom 1.95 2.05 2.15 %
Power—0On Reset (POR) Threshold |Vpgr Rising Voltage on VDD — 1.2 — v
Falling Voltage on VDD 0.75 — 1.36 v
VDD Ramp Time trRup Time to Vpp > 2.2 V 10 — — us
Reset Delay from POR tpor Relative to Vpp > Vpor 3 10 31 ms
Reset Delay from non—POR source |tgst Time between release of reset — 50 — us
source and code execution
RST Low Time to Generate Reset |tgsyL 15 — — us
Missing Clock Detector Response |tycp Fsysck »1 MHz — 0. 625 1.2 ms
Time (final rising edge to
reset)
Missing Clock Detector Trigger |Fycp — 7.5 13.5 kHz
Frequency
VDD Supply Monitor Turn-On Time | tyon — 2 — us
4.1.4 NF
Table 4.4. Flash Memory
Parameter Symbol Test Condition Min Typ Max Units
Write Time! -2 twrITE One Byte, 19 20 21 Us
Fsysc,k = 24.5 MHz
Erase Time! +2 tERASE One Page, 5.2 5.35 5.5 ms
Fsysc,k = 24.5 MHz
Vpp Voltage During Programming 3 | Veroa 2.2 — 3.6 v
Endurance (Write/Erase Cycles) Nye 20k 100k — Cycles
CRC Calculation Time tere One 256-Byte Block — 5.5 — us
SYSCLK = 48 MHz

Note:

erase operation
flash.

MHz. |If user firmware adjusts the oscillator speed,

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

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

2. The internal High—-Frequency Oscillator 0 has a programmable output frequency, which is factory programmed to 24.5
it must be between 22 and 25 MHz during any flash write or
It is recommended to write the HFOOCAL register back to its reset value when writing or erasing
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4.1.5 HIREEER
Table 4.5. Power Management Timing
Parameter Symbol Test Condition Min Typ Max Units
Idle Mode Wake-up Time tDLEWK 2 — 3 SYSCLKs
Suspend Mode Wake-up Time tsuspenowk | SYSCLK = HFOSCO — 170 — ns
CLKDIV = 0x00
Snooze Mode Wake-up Time tSLEEPWK SYSCLK = HFO0SCO — 12 — us
CLKDIV = 0x00
4.1.6 MEBIRHRR
Table 4.6. Internal Oscillators
Parameter 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 — %/V
Temperature Sensitivity TShrosco Vpp = 3.0V — 40 — ppm/° G
High Frequency Oscillator 1 (48 MHz)
Oscil lator Frequency furosct Full Temperature and Supply 47.3 48 48.7 MHz
Range
Power Supply Sensitivity PSShrose1 [TA =25 ° C — 0.02 — %/V
Temperature Sensitivity TShrosc1 Vpp = 3.0V — 45 — ppm/° G
Low Frequency Oscillator (80 kHz)
Oscil lator Frequency fLFosc Full Temperature and Supply 75 80 85 kHz
Range
Power Supply Sensitivity PSS\ Fosc TA=25°C — 0.05 — %/V
Temperature Sensitivity TSLFosc Vpp = 3.0 V — 65 — ppm/° G
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4.1.7 HNERETHREEIN
Table 4.7. External CGlock Input

Parameter Symbol Test Condition Min Typ Max Unit
External Input CMOS Clock femos 0 — 50 MHz
Frequency (at EXTCLK pin)
External Input CMOS Clock High |tcyosnH 9 — — ns
Time
External Input CMOS Clock Low temosL 9 — — ns
Time
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4.1.8 ADC
Table 4.8. ADC
Parameter 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 — Vio v
Input Voltage Range ' ViN Gain = 1 0 — VRer v

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

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

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

10 Bit Mode, VREF = 1.65V -2 0 2 LSB
Offset Temperature Coefficient |TCorp — 0. 004 — LSB/° C
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Parameter Symbol| Test Condition Min Typ Max Unit
Slope Error En 12 Bit Mode — +0.02 +0.1 %
10 Bit Mode — *0.06 +0.24 %
Dynamic Performance 10 kHz Sine Wave Input 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 — -70 — dB
Note:
1. Absolute input pin voltage is |imited by the Vpp supply.
419 BEBE
Table 4.9. Voltage Reference
Parameter Symbol| Test Condition Min Typ Max Unit
Internal Fast Settling Reference
Output Voltage VREFFs 1.65 V Setting 1. 62 1. 65 1.68 v
(Full Temperature and Supply 2.4 V Setting, Vpp > 2.6 V 2.35 2.4 2.45 v
Range)
Temperature Coefficient TCREFFs — 50 — ppm/° G
Turn—on Time tREFFS — — 1.5 us
Power Supply Rejection PSRRRerFFs — 400 — ppm/V
External Reference
Input Current | EXTREF Sample Rate = 800 ksps; VREF = — 8 — WA
3.0V
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4.1.10 RERRERR
Table 4.10. Temperature Sensor

Parameter 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/° G
Slope Error ! En — 70 — uv/e
Linearity — 0.5 — °C
Turn—on Time — 1.8 — us
Note:

1. Represents one standard deviation from the mean

4.1.11 1.8 V AR LDO FaJE=S

Table 4.11. 1.8V Internal LDO Voltage Regulator
Parameter Symbol Test Condition
Output Voltage Vout 1. 8v 1.78 1.85 1.92 v
4.1.12 5V BERER
Table 4.12. 5V Voltage Regulator
Parameter Symbo Test Condition Min Typ Max Unit
Input Voltage Range' VREGIN 3.0 — 5.25 v
Output Voltage on VDD 2 VRegouT Output Current = 1 to 100 mA 3.1 3.3 3.6 v
Regulation range (VREGIN =
4.1V)
Output Current = 1 to 100 mA — VREGIN ~ — v
Dropout range (VREGIN < 4.1V) Voropour
Output Current 2 I ReGOUT — — 100 mA
Dropout Voltage Vbropout Output Current = 100 mA — — 0.8 v
Note:
1. Input range to meet the Output Voltage on VDD specification. If the 5 V voltage regulator is not used, VREGIN
should be tied to VDD.
2. Qutput current is total regulator output, including any current required by the device
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4.1.13 iR
Table 4.13. Comparators
Parameter Symbol Test Condition Min Typ Max Unit
Response Time, CPMD = 00 tRresPO +100 mV Differential, Vgy = — 110 — ns
(Highest Speed) 1.65 V
-100 mV Differential, Vgy = — 160 — ns
1.65 V
Response Time, CPMD = 11 tRESP3 +100 mV Differential, Vgy = — 1.2 — us
(Lowest Power) 1.65 V
-100 mV Differential, Vgy = — 4.5 — us
1.65 V
Positive Hysteresis HYSgp+ CPHYP = 00 — 0.4 — mV
Mode O (CPMD = 00) CPHYP = 01 — 8 — mvV
CPHYP = 10 — 16 — mV
CPHYP = 11 — 32 — mV
Negative Hysteresis HYSgp- CPHYN = 00 — -0.4 — mV
Mode O (CPMD = 00) CPHYN = 01 — -8 — mV
CPHYN = 10 — -16 — mV
CPHYN = 11 — -32 — mV
Positive Hysteresis HYScp+ CPHYP = 00 — 1.5 — mV
Mode 3 (CPMD = 11) CPHYP = 01 — 4 — mV
CPHYP = 10 — 8 — mV
CPHYP = 11 — 16 — mV
Negative Hysteresis HYSgp- CPHYN = 00 — -1.5 — mV
Mode 3 (CPMD = 11) CPHYN = 01 — -4 — mV
CPHYN = 10 — -8 — mV
CPHYN = 11 — -16 — mV
Input Range (CP+ or CP-) Vin Direct comparator input -0.25 — Vio+0. 25 v
Reference DAC input 1.2 Vio v
Reference DAC Resolution Nbits 6 bits
Reference DAC Input Impedance Reprer — 2.75 — MQ
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 TCorr — 3.5 — uv/e
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4.1.14 #®0O 1/0
Table 4.14. Port 1/0
Parameter Symbol Test Condition Min Typ Max Unit
Output High Voltage (High Vou loh = -7 mA, Vig = 3.0V Vio— 0.7 — — v
Drive)'
IOH:_3-3 mA, 2.2V<V|0< V|0X0.8 - - v
3.0V
|0|.| =-1.8mA 1.71V < V|0 <
2.2V
Output Low Voltage (High VoL lo = 13.5mA, Vg = 3.0V — — 0.6 v
Drive)'
lo=7mA, 22V < V<30V — — Vip x 0.2 %
|0|_ = 3.6 mA, 1.71 V < V|0 <
2.2V
Output High Voltage (Low Vou loh = 4.75 mA, Vo = 3.0V Vipo— 0.7 — — v
Drive)'
IOH:_2-25 mA, 2.2V <V|0< V|0X0.8 - - Vv
3.0V
IOH =-1.2 mA, 1.71V < V|0 <
2.2V
Output Low Voltage (Low Drive)' |VoL lo = 6.5 mA Vg = 3.0V - - 0.6 v
|0|_:3.5mA, 2.2V<V|0<3.0 - - V|0X0.2 v
v
|0|_ = 1.8 mA, 1.71 V < V|0 <
2.2V
Input High Voltage Vin Vio— 0.6 — — %
(all port pins including VBUS)
Input Low Voltage ViL — — 0.6 v
(all port pins including VBUS)
Pin Capacitance Cio — 7 — pF
Weak Pull-Up Current Ipy Vop = 3.6 -30 -20 -10 uA
(V|N =0V
Input Leakage (Pullups off or Ik GND < Viy < Vio -1.1 — 1.1 uA
Analog)
Input Leakage Current with Viy | Ik Vio < Vin< Vipt2.0 V 0 5 150 uA
above Vg
Note:

1. See Figure 4.7 &I Vou BHZE on page 32 and Figure 4.8 B Vo Hi%Zk on page 32 for more information.
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4.1.15 USB k8%
Table 4.15. USB Transceiver
Parameter Symbol Test Condition Min Typ Max Unit
Transmitter
Output High Voltage Vo Vpp =3.0V 2.8 — — v
Output Low Voltage VoL Vpp =3.0V — — 0.8 v
Output Crossover Point Vers 1.3 — 2.0 v
Output Impedance ZpRv Driving High 28 36 44 Q
Driving Low 28 36 44
Pul I-up Resistance Rpy Full Speed (D+ Pull-up) 1.425 1.5 1.575 kQ
Low Speed (D- Pul |-up)
Output Rise Time Tr Low Speed 75 — 300 ns
Full Speed 4 — 20 ns
Output Fall Time Te Low Speed 75 — 300 ns
Full Speed 4 — 20 ns
Receiver
Differential Input Vo | ©o+ - 0O | 0.2 — — v
Sensitivity
Differential Input Common Mode |Vgy 0.8 — 2.5 v
Range
Input Leakage Current I Pul lups Disabled — <1.0 — wA
Refer to the USB Specification for timing diagrams and symbol definitions
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4.1.16 SMBus
Table 4.16. SMBus SMEEZERTIERE (EHERX)

Parameter #we Test Condition -4 HRE &= A
FREER (100 khz R)
12¢ T1EshzZ 120 0 — 702 kHz
SMBus T{ESMZ%E fsvg 40! — 702 kHz
Eﬂ:%ﬂﬁ#ﬁ%#‘zfﬂE"J,“—‘.\J\Z)%S'"zl‘ﬂﬁﬁ tauF 9.4 — — us
T ERREEETE (EE) | ti.sa 4.7 — — us
BEE NSRBI tsy.sTA 9 4 _ _ s
{ZIE IR BERTE tsy-sT0 9.4 — — s
BB REFRT ) tHp:DAT 275° — — ns
g ERTE) tsu.paT 3003 — — ns
MBS E ABAT t jgnt 25 — — ms
RS B A t® 4.7 — — us
Fsh= R HA = 9.4 — 50* ps
HURER (400 kHz £R)
12 TAEshz fi2c 0 — 2552 kHz
SMBus T{ESmZ%E fsup 40" — 2552 kHz
Eﬂ:%ﬂ?ﬁﬁ%#‘zfﬂEi’\JE'\é%S‘“zl‘ﬂH?I taur 2.6 — — us
T ERRIEETE (EE) | t.sta 1.3 — — us
B E TR SR B A tsu:sTA 2.6 — — s
{FIE R R B RTE tsy:-sTo 2.6 — — s
B REFRT () tHD: DAT 2758 — — ns
Himig ERTE tsy: DAT 3003 — — ns
[odllpEz 3932l 0] t jane 25 — — ms
RS B A t® 1.3 — — us
A= R HA te 2.6 — 504 ps
Note:

1. &/\ SMBus SRiZFRZIRF SMBus #igHIER AR IS EAEAER.

2. &K 12C 1 SMBus SAEZRTENZBMEHENFMEARER. MATRANKSRMIMRESBIEIAERNE, BF

HURER GBI 256 kHz.
3. SR H 40 WHz HERATHOBIRESIARIFERT, Heh EXTHOLD REH 1.
4. SMBus HUR ARTHEARIZERY 50 ps. {KF 40 kHz B TIESHZRIGHBIT 50 ps. 12C AIHFHBIT 50 ps AIREIHA.
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Table 4.17. SMBus #MEEEZERAT (THE)

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 #NEIGEERE (EHER)
4.2 B
Table 4.18. Thermal Conditions
Parameter Symbo | Test Condition Typ Unit
Thermal Resistance (Junction to | 6 g QFN-20 Packages 60 ° C/W
Ambient)
QFN-28 Packages 26 ° C/W
QSOP-24 Packages 65 ° C/W
Thermal Resistance (Junction to | 6y QFN-20 Packages 32.9 ° C/W
Case)
QFN-28 Packages 18.8 ° C/W
Thermal Characterization Wt QFN-20 Packages 0.88 ° C/W
Parameter (Junction to Top)
QFN-28 Packages 0.3 ° C/W
Note:
1. Thermal resistance assumes a multi—layer PCB with any exposed pad soldered to a PCB pad
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4.3 @RAFEE

B 4.3 BHARFEME (5B 20 71k 4.17 “RRPEME” ) FHRIIMWNDEMGES kAR EE. XNANDEHEE, FRRELE
Z TR EAIRIET IR PN E B EMEMEMEE T NS ZHITIEE M RIE. KEERATEERHG T IIETEmEE
A EM. BXxEESRNTEMHIENEZEER, 15170 http://ww. silabs. com/support/qual ity/pages/default. aspx £ (EE
MAEHBERIRE) -

Table 4.19. Absolute Maximum Ratings

Parameter Symbol Test Condition Min Max Unit
Ambient Temperature Under Bias Tgias -55 125 °C
Storage Temperature Tsta -65 150 °C
Voltage on VDD Vop GND-0. 3 4.2 \
Voltage on V102 Vio GND-0. 3 4.2 v
Voltage on VREGIN VREGIN GND-0. 3 5.8 \
Voltage on D+ or D- Vusap GND-0. 3 Vpp*0. 3 Y
Voltage on 1/0 pins (including Vin Vip> 3.3V GND-0. 3 5.8 \
VBUS / P3.1) or RSTb

Vip 3.3V GND-0. 3 Viot2.5 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 |1g -100 100 mA
Pin or RSTb
Operating Junction Temperature Ty -40 105 °C
Note:

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

2. On devices without a VIO pin, Vo = Vpp
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4.4 BAIMEERREE

— Normal Mode

—— Idle Mode

Supply Current (mA)

O L L L L
0 5 10 15 20 25
Operating Frequency (MHz)
Figure 4.2. {§/ HFOSCO Av82EYH0iESTH R R
10

— Normal Mode
—— Idle Mode

Supply Current (mA)

0 | | | |
0 10 20 30 40 50

Operating Frequency (MHz)

Figure 4.3. ¥ HFOSC1 RAtéaBAYE{TERIEER R
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Figure 4.5. ZE&EEXTHAER ADCO MAISERIFER
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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
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Figure 4.6. IEE (E) BT HAEM ADCO HFHE
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S A%
Typical VOH (High Drive Mode) Typical VOH (Low Drive Mode)
3.5} ! ' ! — vio=s0ov } 3.5 : ! ! ! ! ! Vio=3s6v }
— VIO = 3.3V VIO = 3.3V
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Figure 4.7. HEI Voy HHZk
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HEVEEE
5. HELEEE
5.1 HLF
FERRAEAAMEES R USB (A%HE) B, EFNBUBT REFRIFSIMIARIEREE, VBUS IR TRRIERNSIN, Hit

SRR F{EARE GPIO.

EFM8UB1 Device

USB 5V (in)
? 7 Voltage
VREGIN 1 Regulator
4.7 uF and 0.1 yF bypass 3.3V (out)
capacitors required for ?
each power pin placed as = = VDD
close to the pins as

possible. - =

iR iR GND

Figure 5.1. {EREERFZEERE USB (BE&ER) RiEREHE

TEEREERANIRRER SR USB (B#tH) BY, EFMBUBT R HIRSI MM SMEEE . VBUS FSATHIM USB EEEFHIREM

B8] o
USB5V
(segse) EFM8UB1 Device
3.6-5.25V (in) P3.1/VBUS
? Voltage
VREGIN T Regulator
4.7 uF and 0.1 yF bypass 3.3V (out)
capacitors required for ?
each power pin placed as 1 VDD
close to the pins as T T
possible. _— =
R R GND

Figure 5.2. {¥MfaES5HEERE USB (HtHR) BEZERE

TEERKERARNS 5V & 3.3 V #a[E2At, EFMSUBT & HiES| IRy BRI EIER,

silabs.com | Building a more connected wor ld. Rev. 1.2 | 33



EFNBUB1 #iB%
B R % 1 F]

EFM8UB1 Device

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

Figure 5.3. REFAHEERESRNEZER

5.2 USB

Figure 5.4 USB S|HIAYRZHFEREE on page 34 J/x EFMSUB1 iZ&HK) USB SIMIEABIER DB E, BIF USB S| LR ESD
RIPZIRE

EFM8UB1 Device

X
L VREGIN
J

Connector

VYV

Signal GND

SPO503BAHT or

2 & & equivalent USB ESD

protection diodes
(Recommended)

Figure 5.4. USB S|HEIB LMt EZE
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Figure 5.5 USB S|BIHY B A E#EE on page 35 T/ EFMSUBT & &Y USB SIREENER BB E, &1 USB 5|BI LAY ESD {RiF

ZHRE.

Note: VBUS S| EMEBEEHZEEHMBERETEAmNEXEH . F—RHEZE VBUS S AN HKEE, ZBEAE Table
4.19 Absolute Maximum Ratings on page 28 ENXH VIO + 2.5 V. E-ANIRFIE L EIET) 2% ERF VBUS RIS HE
(VIH), ZEBETE 4.1.14 3K50 1/0 EXH VIO - 0.6 V., FEEHEBERGHY VBUS A 4.4 3¢ 5.5 V BF, VDD #0 VIO AJREHRHR,
AR EAE VBUS EiEZE—EESERE (REFENER) LUEE EANE, MREEEEIE. IMERT, BESESNERR
HISBrIE VBUS SIBItHRERES, REBNRABEFRTEHE VIO + 2.5 V BIMK.

22.1kQ

EFM8UB1 Device

47.5kQ

L —— pP3.1/VBUS }
USB [ e

Connector

YV

Signal GND

SP0503BAHT or

\i‘ \i‘ \i‘ equivalent USB ESD

protection diodes
(Recommended)

1 GND

Figure 5.5. USB 5|BKEH#EEEE
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5.3 @i

TEIERERES | BA B EEREE . (X c20 (—F GPI0 3IRP) F1 C2CK (RSTb) REREHEISMBERIEMIER T, A ZKSIMHLZEME. 5
I, fnSR RSTb SIEMEREITHEEEKSENINIFX, HES 2D SIHEZR GPI0 EIEFSNREEE, NSIMAEZHEMIFIRIER S
EROINEARN. BN, XLTHIEZTER 2,

MTMETRAREENESER, ESN (WN124: “C2 BEORSIBHAZREZ) FHIFAIFEZEMES. 8RTHREBUEA, HER
Silicon Labs Mufi (http://www. silabs. com/8bit-appnotes) E{ Simplicity Studio.

VDD

EFM8UB1 Device - gxg;rri:l
y

1k 1k
(if pin sharing)

L (if pin sharing)
) o

1k 1k

:

Debug Adapter

Figure 5.6. EREREE

5.4 HftiZE#

HithnSiEEn e EE R ERERENR. MNAIRAE “AN203: 8 i MCU ENRIE BEHRIEITIRAR” shxd X L EHEHIT TiEMiRAE. R iR
{iLF Silicon Labs ufi E (www. silabs. com/8bit-appnotes) .
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EFMBUB1 #iER
SIRIE X

6. SIHENX

6.1 EFM8UB1x—QFN28 3|BIE X

(27 | P03
(26 | Poa4
(25 | Pos
(24 | Pos
(25 | Po7
(22 | P10

N
g
§
PO.1 | 1 ) / (21 | P1.1
Poo | 2 ) (20 | P12
GND | 3 ) (19 | P13
28 pin QFN (78]
o E (Top View) e
D-| 5 ) (17 | P15
VDD | 6 ) (16 | P16
VREGIN | 7 ) GND (15 | P17

P23 [ 11)

P22 | 12)
13

P20 | 14)

F;W
[m)
N
@)
<
™
o

P3.1/VBUS 8 )

9
X
©)
N
®)
o]
—
n
o

Figure 6.1. EFMBUB1x—QFN28 S|BI45fic
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Pin Name

Table 6.1. Pin Definitions for EFM8UB1x—QFN28

Description

Crossbar Capability

Additional Digital
Functions

Analog Functions

1 P0. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 CMPOP. 1
INT1. 1 CMPON. 1
AGND
2 P0.0 Multifunction 1/0 Yes POMAT. O ADCO. 0
INTO. 0 CMPOP. 0
INT1.0 CMPON. O
VREF
3 GND Ground
4 D+ USB Data Positive ADCO. 28
5 D- USB Data Negative ADGO. 29
6 VDD Supply Power Input /
5V Regulator Output
7 VREGIN 5V Regulator Input
8 P3.1 Multifunction 1/0 VBUS
9 RST / Active—low Reset /
C2CK G2 Debug Clock
10 P3.0 / Multifunction 1/0 /
C2D C2 Debug Data
1 P2.3 Multifunction 1/0 Yes P2MAT. 3 ADCO. 23
CMP1P. 12
CMP1N. 12
12 P2.2 Multifunction 1/0 Yes P2MAT. 2 ADCO. 22
CMP1P. 11
CMP1N. 11
13 P2.1 Multifunction 1/0 Yes P2MAT. 1 ADCO. 21
CMP1P. 10
CMP1N. 10
14 P2.0 Multifunction 1/0 Yes P2MAT. O ADCO. 20
CMP1P. 9
CMP1IN. 9
15 P1.7 Multifunction 1/0 Yes P1MAT. 7 ADCO. 15
CMP1P. 7
CMP1IN. 7
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S1RE X
Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
16 P1.6 Multifunction 1/0 Yes P1MAT. 6 ADCO. 14
12C0_SCL CMP1P. 6
CMP1N. 6
17 P1.5 Multifunction 1/0 Yes P1MAT. 5 ADCO. 13
12C0_SDA CMP1P. 5
CMP1IN. 5
18 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
CMP1P. 4
CMP1N. 4
19 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
CMP1P. 3
CMP1N. 3
20 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
CMP1P. 2
CMP1N. 2
21 P1.1 Multifunction 1/0 Yes P1MAT. 1 ADCO. 9
CMP1P. 1
CMP1N. 1
CMPOP. 10
CMPON. 10
22 P1.0 Multifunction 1/0 Yes P1MAT. 0 ADCO. 8
CMP1P. 0
CMP1N. O
CMPOP. 9
CMPON. 9
23 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 CMPOP. 7
INT1.7 CMPON. 7
24 PO. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR CMPOP. 6
INTO. 6 CMPON. 6
INT1. 6
25 PO.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 CMPOP. 5
INT1.5 CMPON. 5
UARTO_RX
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Pin

Number

Pin Name

Description

Crossbar Capability

Additional Digital
Functions

Analog Functions

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

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

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

Center GND Ground
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6.2 EFM8UB1x-QSO0P24 S|BIE X

Po2 [ || O 24 | P03
PO.1 [ 2 | 23 | P0.4
P0.0 [ 3 | 22 ] P05
GND [ 4 | 21 ] P0.6
D+ [ 5 | 20 ] PO.7
D- [6_|| 24 pin QSOP |[ 9] P10

(Top View)
vio [ 7| 18 ] P1.1
vDD [ 8 | 17 ] P12
VREGIN [ 9 | [ 16 | P1.3
P3.1/vBUS [ 10 | 15 ] P14
RSTb/C2cK [11_| [ 14 ] P15
P2.0/c2p [ 12| [ 13 ] P16

Figure 6.2. EFMBUB1x-QSOP24 B|EJ4}M iR

Table 6.2. Pin Definitions for EFM8UB1x—QS0P24

Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
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
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 ADCO. 0
INTO. 0 CMPOP. 0
INT1.0 CMPON. O
VREF
4 GND Ground
5 D+ USB Data Positive ADCO. 28
6 D- USB Data Negative ADCO. 29
7 VIO 1/0 Power Input
8 VDD Supply Power Input /
5V Regulator Output
9 VREGIN 5V Regulator Input
10 P3.1 Multifunction 1/0 VBUS
11 RSTb / Active—low Reset /
C2CK G2 Debug Clock
12 P2.0 / Multifunction 1/0 / Yes
C2D G2 Debug Data
13 P1.6 Multifunction 1/0 Yes P1MAT. 6 ADCO. 14
CMP1P. 9
CMP1IN. 9
14 P1.5 Multifunction 1/0 Yes P1MAT. 5 ADCO. 13
CMP1P. 7
CMP1IN. 7
15 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
CMP1P. 6
CMP1N. 6
16 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
CMP1P. 5
CMP1IN. 5
17 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
12C0_SCL CMP1P. 4
CMP1N. 4
18 P1.1 Multifunction 1/0 Yes P1MAT. 1 ADCO. 9
12C0_SDA CMP1P. 3
CMP1IN. 3
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
19 P1.0 Multifunction 1/0 Yes P1MAT. 0 ADCO. 8
CMP1P. 2
CMP1N. 2
20 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 CMP1P. 1
INT1.7 CMP1N. 1
CMPOP. 7
CMPON. 7
21 PO. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR CMP1P. 0
INTO. 6 CMP1N. O
INT1. 6 CMPOP. 6
CMPON. 6
22 PO.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 CMPOP. 5
INT1.5 CMPON. 5
UARTO_RX
23 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CMPOP. 4
INT1. 4 CMPON. 4
UARTO_TX
24 PO.3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK CMPOP. 3
INTO. 3 CMPON. 3
INT1. 3
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6.3 EFM8UB1x—-QFN20 S|BIE X

N ™ % W

(@] o o o

o [a o o

(@) (0} o0 N~
P0.1 ! C‘J - - E S poe
PO | 2 ) (15 | P0O.7
GND | 3 ] 14 | P1.0

EEDREPY pin QFN (4]

D+ :4 (Top View) C13 P11
D-| 5 ) GND (12 | GND
VDD || 4 q o| |o E 11 || P12

z 9 % g

B & 8 9

4 Z g S

) 'u_) o

o 4

Figure 6.3. EFMBUB1x—QFN20 S|BI43 e

Table 6.3. Pin Definitions for EFM8UB1x—QFN20

Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
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. O
VREF
3 GND Ground
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
4 D+ USB Data Positive ADCO. 28
5 D- USB Data Negative ADGO. 29
6 VDD Supply Power Input /
5V Regulator Output
7 VREGIN 5V Regulator Input
8 P3.1 Multifunction 1/0 VBUS
9 RST / Active—low Reset /
C2CK C2 Debug Clock
10 P2.0 / Multifunction 1/0 / Yes
C2D G2 Debug Data
11 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
12C0_SCL CMP1P. 4
CMP1N. 4
12 GND Ground
13 P1.1 Multifunction 1/0 Yes P1MAT. 1 ADCO. 9
12C0_SDA CMP1P. 3
CMP1N. 3
14 P1.0 Multifunction 1/0 Yes P1MAT. O ADCO. 8
CMP1P. 2
CMP1N. 2
15 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 CMP1P. 1
INT1.7 CMP1N. 1
CMPOP. 7
CMPON. 7
16 P0. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR CMP1P. 0
INTO. 6 CMP1N. O
INT1. 6 CMPOP. 6
CMPON. 6
17 PO.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 CMPOP. 5
INT1.5 CMPON. 5
UARTO_RX
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Pin

Number

Pin Name

Description

Crossbar Capability

Additional Digital
Functions

Analog Functions

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

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

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

Center GND Ground
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7. QFN28 $3Eig

7.1 QFN28 ##ER<~H

E
& o b
28 22 2 —~El % >\ petar1
\
Pnum———'o UUUUU,UU \
1 S 1
Detall 2 j\\ ‘\ = l’m b
-] \ =
8 = el
e -] (e
> (e
7 — 7
o[ 100000
[—=f-28x L
IO0P VIEW SIDE VIEW BOTTOM VIEW
Detail 1 Detail 2
Pin—1 Identifier Perimeter Lead Form
’_‘\\ T~ /’—\\
N //28 N //28 N

~——
- ~

~

-
N ~
s ~ |
/ — \ /
{ 1 I
\ ||
.
—

N\
~.
—

~— - -~

Option 1 Option 2
Option 1 Option 2 Option 3 Edge Exposed Edge Pull—Back
Irregular Corner Corner Square Irregular Edge

Figure 7.1. QFN28 %[

Table 7.1. QFN28 Package Dimensions

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

b 0.20 0.25 0.30
D 5.00 BSC

D2 3.15 3.25 3.35
e 0.50 BSC

E 5.00 BSC

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

bbb 0.10

ddd 0.05
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Dimension
eee 0.08
Note:

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

2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This drawing conforms to JEDEC Solid State Outline M0-220.
4. Recommended card reflow profile is per the JEDEC/IPC J-STD—020 specification for Small Body Components.
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7.2 QFN28 PCB 12#E#HE

— X
|
— JUUUUUL *
|
-~ [ \00.35 ] ‘
> [ -
O ] N
D ]
> 1 ‘
D ( |
- E
C1
Figure 7.2. QFN28 PCB IBE&mEE
Table 7.2. QFN28 PCB Land Pattern Dimensions
Dimension Min Max
C1 4.80
C2 4.80
E 0.50
X1 0.30
X2 3.35
Y1 0.95
Y2 3.35
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Dimension Min Max
Note:

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

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

3

NV 00 N O O

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

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

solder paste release

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

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

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

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

7.3

QFN28 FfEEFRIR

" EFM8
PPPPPPPP
[T T

YYWW#A

—
e

Figure 7.3. QFN28 $#4RiR

HERRRRER A -

« PPPPPPPP - IREMHHE .
TITTTT - ERERSRAE =R,

YY - EEERNERE 2 HBF.
Wo- REERR 2 L TER.
# - REMRA (AL B F)

silabs.com | Building a more connected wor ld.




EFM8UB1 #{iE3k
QS0P24 A&

8. QSOP24 FHitimsg

8.1 FHERT

I%l @x 12 Tips)>

El @H oaa|C
IHHAHHH A
1z T )
El - - i - - El 4 /\
@x> \ . ) \ |
O |ddd|C[D l ! - Seating Plane | \‘
- - oS
5] —~| |—24x b Detail 1
$[obb®][C[A-BID]
o 2%
A |ddd|C|A-B .
,I ./ AR
@45 [ k c
uiniainiainininintnininimi N A\
Al—’ ~
Detail 1
Figure 8.1. H%£HE
Table 8.1. 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.

silabs.com | Building a more connected wor ld.




EFM8UB1 #{iE3k
QS0P24 A&

8.2 PCB 1BHEEZR

JULUOOU0E

L EEHNG

Figure 8.2. PCB EEHEE

Table 8.2. 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

silabs.com | Building a more connected wor ld.




EFM8UB1 #{iE3k
QSOP24 A&

8.3 FEARID

EFM8
PPPPPPPP #

[TTTTTYYWW A

Figure 8.3. *H#&fRid

HERARIRAER A -

« PPPPPPPP - IEEIBHHS .

« TITTTT - BRERSKAE~HKHG.

< YY - EEERIRRE 2 HEF
o WW - EEERE 2 L TIER.
< # - REWRA (AL B F) .

silabs.com | Building a more connected wor ld. Rev. 1.2 | 54



EFM8UB1 #{iE3k
QFN20 FHEEig

9. QFN20 FH3EM4g

9.1 QFN20 FER~T

C
2X D
PIN#1 IDENTIFY;
Laser Mark
B]
//|ccc|C
| <C
o - = 17
I -
] [e] iz
2
N\ |aaaq|C
2X B DETAIL : "B”
\ L K
M|eee|C| [ = ! =]
SEATING PLANEN__ T T
2 \ R
SIFBICIAE] by
=~ (1)
T =
$[trf@ [C[A[B D‘JLI']LIJLu 20
> ! - L1 .
C
o O | 1 G - _$_bbb®CA|B|
L ! - ddd®|C
A [N - DETAIL : "A”
dnnln e
%
- f
”A”
Figure 9.1. QFN20 3%[HE
Table 9.1. QFN20 Package Dimensions
Dimension Min Typ Max
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A3 0.20 REF
b 0.18 0.25 0.30
c 0.25 0. 30 0.35
D 3.00 BSC
D2 1.6 1.70 1.80
e 0.50 BSC
E 3.00 BSC
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Dimension Min Typ Max
E2 1.60 1.70 1.80
f 2.50 BSC

L 0.30 0.40 0.50
K 0.25 REF

R 0.09 0.125 0.15
aaa 0.15

bbb 0.10

ccc 0.10

ddd 0.05

eee 0.08

fff 0.10

Note:

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

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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9.2 QFN20 PCB 12#7% /S
C1
C3
X3
7t +
—+ —+ iy
E
Ce C4 Y3
+ _|_ + | Ye
Figure 9.2. QFN20 PCB 1E&fEE
Table 9. 2. QFN20 PCB Land Pattern Dimensions
Dimension Min Max
C1 3.10
C2 3.10
c3 2.50
Cc4 2.50
E 0.50
X1 0.30
X2 0.25 0.35
X3 1.80
Y1 0.90
Y2 0.25 0.35
Y3 1.80
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Dimension Min Max
Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.

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

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

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

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

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

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

10.1 Revision 1.2
March 15th, 2017

Updated Figure 5.6 Debug Connection Diagram on page 36 to move the pull-up resistor on C2D / RSTb to after the series resistor
instead of before.

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

Added bootloader pinout information to 3.10 Bootloader.

Added a note to 3.1 Introduction referencing the Reference Manual.

Specified the sizes of the SMBus and I2CSLAVE transmit and receive FIFOs.

Added a note to Table 4.2 Power Consumption on page 15 providing more information about the Comparator Reference specification.

Adjusted the Normal Mode and Idle Mode typical and maximum numbers in Table 4.2 Power Consumption on page 15 for FgyscLk =
48 MHz and FsyscLk = 24.5 MHz.

Added a note linking to the Typical VOH and VOL Performance graphs in 4.1.14 Port 1/O.
Added 4.1.11 1.8 V Internal LDO Voltage Regulator.

Added CRC Calculation Time to 4.1.4 Flash Memory.

Added specifications for 4.1.16 SMBus.

Added Thermal Resistance (Junction to Case) and Thermal Characterization Parameter (Junction to Top) for QFN20 and QFN28 pack-
ages to 4.2 Thermal Conditions.

Updated 5.2 USB typical connections chapter to add a note and resistor divider for self-powered configurations.
Corrected the application note number for AN124: Pin Sharing Techniques for the C2 Interface in 5.3 Debug.
Adjusted D, E, and aaa in QFN28 Package Dimensions.

10.2 Revision 1.1

December 16, 2015

Updated 3.2 Power to properly reflect that a comparator falling edge wakes the device from Suspend and Snooze.
Added Note 4 to Table 4.1 Recommended Operating Conditions on page 14.

Added 5.3 Debug.

10.3 Revision 1.0
Updated any TBD numbers in 4.1 Electrical Characteristics and adjusted various specifications.

Updated VOH and VOL graphs in Figure 4.7 Typical Vo Curves on page 32 and Figure 4.8 Typical Vo Curves on page 32 and upda-
ted the VOH and VOL specifications in Table 4.14 Port I/O on page 24.

Added more information to 3.10 Bootloader.

Updated part numbers to Revision C.
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10.4 Revision 0.3

Updated QFN20 packaging and landing diagram dimensions.
Updated QFN28 D and E minimum value.

Updated some characterization TBD values.

Added maximum allowable voltages on D+ and D- and added VBUS / P3.1 to the standard 1/O row in Table 4.19 Absolute Maximum
Ratings on page 28.

Added a diagram to 5.1 Power for cases when the internal 5 V-to-3.3 V regulator is not used.
Updated the 5 V-t0-3.3 V regulator Electrical Characteristics table.
Added Stop mode to the Power Modes table in 3.2 Power.

10.5 Revision 0.2

Initial release.
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