SILICON LABS

EFM8 Universal Bee %%l
EFM8UB2 #iEF= A

EFMBUB2 £ Universal Bee ZFI MCU, B—ikissg USB TH&E
BZFIE 8 ifishlsE. TERA

g BERFESEERARMN USB JMENG&ED. RS, UIREMBASE, AL 8 {i 8051 MU PI%, BAIEST
SFALE USB [FMIEIEEIR, FLESNEREHE. EFMBUB2 RAFIRASNMI 8051 Mk ,vj$ 48 MHz N

MBBEEY, BERHRAXEANREEE. B% 40 AZINEE 1/0 3IH
RAETMBALIR/EE USB 2.0 =5,

EFM8UB2 RiFBLIEIATINAE: #E 1 KB EHEX
g - ; . IR 48 MHz IRSHE|IIHTLEME USB
. = = . %
AEB A B A7 AL UART HE{E, ZEREFR USB R ShRIAE
% +0.25%
« 2 4~ UART, SPI, 2 4 SMBus/12C HE{Ti&
1H

Core / Memory Clock Management Energy Management

CIP-51 8051 Core External BTN Internal LDO

: 48 MHz RC
(48 MHz) Oscillator Oscillator Regulator

Power-On Reset

Flash Program
Memory
(up to 64 KB)

RAM Memory Debug Interface Low Frequency Brown-Out 5V-to 3.3 VLDO
(up to 4352 bytes) with C2 RC Oscillator Detector Regulator

Serial Interfaces 1/0 Ports Timers and Triggers Analog Interfaces

2 x UART SPI B rin Resct 6x Timers  PCA/PWM Comparator 0
Interrupts

2xIPC/ Internal
SMBus General Purpose 1/0 Watchdog Timer Comparator 1 Voltage

Reference

Lowest power mode with peripheral operational:

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

EFM8UB2 ZRHTHAEIA TFRT!.
. AtZ:
o k&R CIP-51 W%
. SR 8051 ESERLHRE
o 70% IESHIBMITEIEA 1-2 REGATHEHEA
« 48 Wz B IIESRZER
- NE:
« &&= 64 kB [AfF, AIERSGAXMEGEFHHE.

. = 4352 FT5 RAM (83F 256 FT5FrE 8051 RAM F0
4096 FFIH_E XRAM)

- HBR:

« AT cPU FIHZHEIERIAIER LDO FEESS
« %R 5 & 3.3 V LDO RIFEHIEEEE USB M
o DNELE {0 EE BR O LA B

« 1/0: &%t 40 HSTIhEE 1/0 SIHD:

« BFINEBRAMNREINEIRFZ LI X

+ 10 mA JREL, 25 mA IRUXES AR IFEIZIRE) LED

g

o IEE 48 MHz ¥EEEHRSEHRE ( £1.5% HO¥SEE, 4 USB A
RS ; +0.25% BUKERE, W USB B4hikE)

o KR 80 kHz 1RSTR H2E

o SNERER{A, RC. C F1 CMOS A4HiEIR

o TERTRS/THENESFN PWM:

. 5 (SEARISTTENEEMES] (PCA), XiF PWM, JEIR/LEE:. &
BRI VAERRIEERNSERG B ER
o 6 N 16 {BEAITHETEE

.« BIEMBFINEIRE:

- BRASBITEZ% (USB) IThitmhlss, BH/\NRIBENHRIFE
B, ERGESEF 1 KB FIFO RAM

s 2 4> UART

« SPIT™ /M

e 2 /N SMBus™/12C™ /M

o JNERTENERSIZEO (EMIF)

* *ﬁ?b‘i

« 10 {iL AD %:#28% (ADCO)
o 2 MERETRERIEL 5

« AEERARIERL

« 2REMETEREN
o MNEHES. BSHIT
%k USB 3|BEHIEF
-40 ZE 85 °C ;BREE
2.65 F 3.6 V BHE
QFP48, QFP32 F1 QFN32 $t3

fEENS R LS. BIREREKTS. MONREF ERTSEMAThiR%E, EFMBUB2 REMABEMVYNAGEATHRERAR. NERTH
TRNEREEE, IRIMIES LM BIBEHURITEHEGNIMFAR. B EERED €2 ANERAREESRAKANATIES MU FHITIERA
X (NMEAKFLEER « 2%, ASMBEERER. WHKIZEIHLEMENEHESSESR. BRENS. BSPITUREITHEFELESS,
HITVERET, AR FEINEIRENIEGEHREBR RN AE. S RFHIETRERER 2.65 2 3.6 V, EFATF 32 ¢ OFN. 32 4t
QFP 3k 48 £ QFP FEAITTH. FrEHEETUIIFTE TLIBF RoHS E3KR.
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2. iTMER

EFmauB2[o]Fl64]|GRIAR R
|—> Tape and Reel (Optional)

L Package Type

Revision

Temperature Grade G (-40 to +85)

—— Flash Memory Size — 64 KB
—— Memory Type (Flash)

—— Family Feature Set

—— Universal Bee 2 Family

—— Silicon Labs EFM8 Product Line

Figure 2.1. EFM8UB2 IH4RE

FiA EFMBUB2 AN EZLITINEE:

o IEITSREESIL 48 MHz B9 CIP-51 4%

o FNHEBIRSHES (48 MHz F1 80 kHz)

* USB &/fRiRINAEITHIER

« 5V A, 3.3V MfaESS

« 2 /N SMBus/12C #[O

. SPI

« 2 /N UART

5 {EBEATYRISTTENEEMES (PWM. B$hEERR. 33R/EEE)
o 6 16 IERTES

2 ME LR

10 fLZES AD 3533R, BLBEMZEEARMBE L HKE
% USB SIS RFIEF

FRTIXLINREZ SN, EFMBUB2 RIIFPHI B T~ mAIIFTRIRBAEIRITIEESR. M mikiFErmsIh T & RIITHH T RAIEE.

Table 2.1. Product Selection Guide
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= < + (] © + e = [72] o
[}] [Z] = w O [=} (=} [ (] (V] == o
o [ a O O E E > + Y= o E
1 — o= N 2 [« [o] = x c e o
(=] L (=] — < o o (&} wl = ==
EFM8UB20F 64G-B—-QF P48 64 4352 40 32 5 5 Yes Yes Yes -40 to +85 QFP48
EFM8UB20F 64G-B—-QFP32 64 4352 25 20 5 4 — — Yes -40 to +85 QFP32
EFM8UB20F 64G—-B-QFN32 64 4352 25 20 5 4 — — Yes -40 to +85 QFN32
EFM8UB20F32G-B—-QFP48 32 2304 |40 32 5 5 Yes Yes Yes -40 to +85 QFP48
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C2CK/RSTb [X

VDD

VREGIN [X]

Reset

Power-On
Reset

Supply
Monitor

Power

Voltage
Regulators

>

Debug / Programming
R ETTETY

Port I/O Configuration

CIP-51 8051 Controller
Core

64/32 KB ISP Flash
Program Memory

256 Byte RAM
4/2 KB XRAM

T

Digital Peripherals

Timers 0, 1,
2,3,4,5 Priority
Crossbar

PCA/WDT Decoder

SMBus 1

Crossbar Control

System Clock Setup

External Oscillator

Internal Oscillator

Clock Low Freq.
Recovery Oscillator

External Memory
Interface

Tl

!

USB Peripheral

Controller

Full / Low

Speed
Transceiver

1 KB RAM

Analog Peripherals

Port 0 |X|
Drivers PO.n

Port 1 |X|
Drivers P1n

Port 2 |X|
Drivers P2n

Port 3 |X|
Drivers P3.n

Port 4 |X|
Drivers P4.n

VDD VREF l

Comparators

10-bit VDD

500ksps

ADC

Figure 3.1.

HEEHE

FEROEEN RS EFM8UB2 AT, MTWMATENMERNESFER, BIEFTHERENX, HES N EFV8UB2 25 Fif.
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3.2 ®iR

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. HJEEX

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

© ARBSEIRERENM, BEEET
© REMEEEMRREMITRE

HEREN o ZLFIMNERSMELE 1. % SYSCLK #ZE USBO 3ER)
« REMEEEHRTREMITR HFOSCO

2. 7€ HFOOCN HigE
SUSPEND {3t

=1k s FTERNIREIEMLEEXE £ PCONO ArigE STOP i |{ERIELLIE
o SIBMRFBERS
s REMFEMEMLFERAIR L

K « ER BRI R4 XA 1. £ REGO1CN HigE « RSTb SIBIENL
. 5V RERREERS (WRER) STOPCF {iL . LS
. SIMMREBELRES 2. 7 PCONO HigE

- RHSIM= RSN STOP {i

3.3 1/0

HEMEIRFEATLUBITIRZHISINEE 1/0 SIBIRSSISNERERA . swOSIE P0.0-P3.7 AL E X AEA 1/0 (GP10), BTN X
HEAGEWHIEZET—INABREER, REESEEREMINEE. 50O 3180 P4.0-P4 7 AT#HAIE GPI0. LkSh, C2 EOHIEES
(C20) "5 Rikfit)y P3.0 HE,

. BS 40 NEINEE 1/0 SIH, EHFMEThAE.

s BFEINEIREF SN R BN X FF R IEEEE

. f275 PO S|HI LR BEIEE (INTO 1 INT1) HIFE/NEIES| B EE.

3.4 Bth

CPU FIAZFISNERR & F AL A LR B AN IR S R S ERIS BT, BUABAT, RERZITHIERA: 48 MHz IFHRE 4 5357,
RIE 8 S8R (1.5 MHz) .

o ANZFISNEIR Z IR AT S

« 48 MHz RIERIRSHRR (HFOSCO), BEERIEFUEEETRIL, #HEA =1.5%: ZEER USB Bk ER, HBEHN +/- 0.25%

+ 80 kH fk4#RS%H=s (LFOSCO) o

« QFP48 :fiEHASMER RC, C, CMOS FNE= 3SR IAATSIELT (EXTCLK) .

QFP32 # QFN32 A SMER CMOS BF$HIEIR (EXTCLK) o

AEIRHFHET NS EE/\MEE, WS RERIRTHIEEE: 1, 2, 4 5§ 8.
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3.5 ERTER/AHEESA PWM

WRFETHERIES] (PCAO)

AIRTZTTEERFES (PCA) 1RHHIERAERZRA PWNM IhEEM B MEE, SinEITHES/ EREEL, EEERDPM CPU Fl. PCA ME(E
EHR—NERR 16 AT HEE/ ERSEM—1 16 (iER/ LEARRE R . f@%%/mﬁj‘%mEﬁNﬁa’Jﬁl\ﬁﬁuW%liﬂa‘%qliilﬁaﬁﬁléﬁﬁﬁfr%
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 fIBTE,

o ARTERTSH S STER FART SR IE R .

s &% AN MENEENEE

« 8 F1 16 fiL PWM 1R CHITERE) .

o HIESNEER .

o Wk EAE. TEESREMIS.

o EBRMEEERE R E .

o HUEEREE (R EX.

- EREMIEFERES.

EREE CEREE 0. ERIER 1. ERSE 2. ERER 3. EREE 4 FEMSE 5

REPFESILMTHSR/ENRF: BmNR 16 KR/ ENRSIRE 8051 hRTHER/ERBERE, BIFEIE 16 NEANEHMBE
RIES, ATATERSMNEIRESHAENBMERERER. XEERNFATURATUEREERR. MIMPEHETHEE AR PEHER. i3S
0 FMZERRE 1 L FT2EE, AUMERETHERN. HttERRERMETEEERMBMBIRINEGER 16 LMHE 8 (IERERINEE

EATEE 0 FIEREE 1 BIFUTINEE
. ¥Rt 8051 ERTEE, iﬁhF%alﬁHﬂHﬂﬁEﬁ
o BIEEFE SYSCLK, SYSCLK (12, 4 3% 48 4387) HoMERATER (8 455) ZHHMERSIA.
+ 8 (LEFIEFMBITHEE/ ERTEEER
o 13 L3RR/ ERTERER
o 16 I3RS/ ERTERER
o W 8 fuithse/ ERTEIER (ERTEE 0)

ERTEE 2. ERTEE 3. ERTEE 4 MEATEE 5 REIELUTINAER 16 ALERTES:
o FHhEEFE SYSCLK, 12 4335 SYSCLK B 8 #y$RishEpRtéh.

- 16 (IENEFME ETTIER

- W 8 LEMEHMEKEFFIEX

« USB f2fAMmisk LFOSCO 1IRAITPEE (ERTRS 2 FAERTER 3)

BUEFERSE WDTO0)

& EIE PCAO INEIE &P ERNATHRIZLMIZEFEATEE (WDT) . WDT EHIEE MCU S, ATEBEE R, WT MR E 2z BTH N A
i—FAﬁ:EF' MRAGIBR R R ELHEER LR EER WT, N WT ;@HHEN. S4MIzE, WT B3iFBHURAR AR EEREREZ
o WDT FJLURERRGIEEEA. RSTh SIRIAVIRESR :ﬁtEuE’J A8

PCAO SMEIR & ERMMEIIZF ER 2R R A LUIT IR
« TAIYRFEIHERTE)RR

« MEBTIE PCA BF$HIRIZIT

- EMERGEMNZEERER
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3.6 BEMEMBFINERE

BEAHITE% (USBO)

USBO #RIRJ USB SPEIREWITIRM IR/ RIRINEE. USB I ?f:%ﬂ%g (USBO) BL¥EERMSIEE (SIE) ., USB U4k (BIEITE R PAFIAIAD
EMEREME) « 1 KB FIFO SRAERIREMEHIRENS]. TFSMBITH. USB0 RIRFFBA HITDLAE 2.0,

USBO HEIREIIAELITINRE:
. SRFRIEINEE
« S0HE 4 Ai)l["l.zﬁﬁ)?—:"\o
« USB 2.0 3&A! USB SMNEIEE I (LEMNINAE
o BEFEEHIANG] FIFO N72H 1 KB RAM,
o BTEpiRE, LUBEFIMNERLAMAY USB BHEHEEK.

B RS eE/ & 5188 (UARTO)

UARTO B—ANFH, @WTHO, TIZMATE 8051 UART KIIER 1 f1 3. HSRHOHAFR I AT S BT ShERE MATERISR. Bl
BERHUBIRIF UARTO ZERE M RIRIET— MR E BRI R T IR E - M KIE ST,
UART #EBRIEH LT INAE
S & GHREL
 EFFEREIA SYSCLK/2 (&5 3 SYSCLK/8 (3EHD -
. 8 fiisk 9 %R,
- BERHFELLE.
- REFFBIIREBFT FIFO,

B R SRR/ RS (UART1)

UART1 B—1R$. 2NTHTHO, RESHEEERNERE. E8HFEE— 16 LEMSEMANER RN ERBIFRLER, EER
EEENEIEE. ENHRIE FIFO 2£3F URT1 EREREELSHE Z RSN EYS.

UART1 1R TRINAE

- RS EGTFIRL.

. TERERAERTIERD SYSCLK/2 (&81) 3 SYSCLK/8 () BYRiFZ

« 5.6\ 7, 88 9 .

- BEIRHFFELLE.

- BXIFEBEAENBE,

« BBURI=FY FIFO.

BITHNENEFIEO (SPI0)

BITINENZFIZEO (SPI) ERALUARBREN SN LIRS EITRL. SPI AIMEAFZRELINBIELSEE 3 &I 4 KBRATET, ZFR
N SPI B EMZPMEREINELE. MIEE (NSS) ESAEENMBN, UEMNERXPERE SPI, REZEIMEFERFERNIRE,
uﬁ%%ﬂ\Iiﬁﬁiﬁl‘ﬁlIﬂﬁi&ﬁ%ﬁzﬁﬁiﬁmﬁﬁi SPI BZfzR. NSS AIEFEAPELE HEHEFIN ALY, IWZERURLIRE
S E. £XENP, TLUAEEEA®RO 1/0 SIEEESMNNBIERE.
SPI HRRBIELUTIIEE

T 3 &k 4 f&zE#;'t‘)UM;'tmﬁ
. TI#;‘tTi?%E’J?I\"BET%EPbFﬁKh SYSCLK 2 4385, MR T SYSCLK 10 4387,
o TFPOFhET AR R AR IR T .
o 8 L FRTHRETEISIER L 43S
o YHER—-HIEL EMZEEREN.
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BREEIBEL / 126 (SMBO #1 SMB1)
SMBus |/0 HEOR— MMM EHRITELE. SMBus TEMERREERENT 1.1 M, H5 170 HITEEHA.

SMBus 1EREIELUTINEE:

o ¥off (8RS 100 kbps) FOIRIE (400 kbps) fEHIERE .
« ZHEE. AMZEER.

o ZERAWBEREFHE.

o FHRMEREERK (RHShRIH) DUEREEIRIRMEER.

o B 7 AR —AER IR

o B 10 SLAMIERAD

o BEMBPHIEFRAMIKES.

. AIRTEBURIESL/RIERTIE.

SMNRENERREED (EMIFO)

SNERTEREERIED (EMIF) RIVFFIEIESER| GPI0 ORI A INMEIEE M4 2MRETAIR & . FRHA 8 sk 16 I BRI ERfE £ R
4 (MOVX) RifjEIsMNRIEIERRZSIE].
s YEIHNZEEAMIESKE AEHERE.
o EFINBREER:
.« UPRAIER.
- FEaiErERnsBEER.
- HAERREZRNSBEER.
o {UPRSMER
o AIEE ALE GHitiFEas) ERT.
o FECE k3R 3T AR EFAT(E] .
- AR EIRG Rk

3.7 1&Hl

10 fiL AD %%5#8% (ADCO)

ADC B—FZRIEIRZFFE (SAR) ADC, BB 10 iR, HTIREEARFFEEMATRETORMIE. %2 ADC AIEEAEREETH BT
NANEERRELE. ADC ARG EAELIZEEAREE, LWNEEMARIES. ADC FEBEESEFERNIMINGS EIRZEEE.
ADC 1EHRE—FFNEILEEFRE (SAR) AD 4%#%3%5 (ADC). b ADC fRIRMIFEEINEEEIE:

« B% 32 RIMEBEIN.

o ENimsiEIE 10 ARk,

o XHEFET 500 ksps FEARIMIL EHIRE.

- BRSEHERMA, TERE. NEB 1/0 MAIER IR AL,

s MEHEEOLEEAITFENTCERE.

o FNTE A ARATIE BRAT B DB BRAR R A T

o THEEEIRSTRANE O hr.

o RIEREEHIEER.

o AIMSMRSESIBNARNBESE, FERESE (BISE5IMBIMNRIRE) 3 VD .

- ERBE LS.
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RGHRA

{RERREC48% (CMPO, CMP1)

LR SR TR AMERMANEBEE, EPHFREETAECPRESNMABE. %% 1/0 %lﬂﬂlﬂ']éleﬁlliﬁi)\ﬁ?%u&m%ﬂﬁ%ﬂ
BT E N GG RIS SRS ARKER. e, AR EMERERTHTRIE, DUENNAEE
ELE R AR R B E AT IO e
s ®m% 5 /A9|‘ﬁ|3IE5€T)\
« B% 5 RIMEBLEN
s REMESHHATETRZXFXEBZES|H.
« 0 F1 +/-20 mV Z BRI 4RIETH/G
« ATRIZNE RIS E].
o FELEFB. TR AE REA LUE KR,

3.8 EfR

SNBEEAFRESHIFITHRE T — M EXMHRERE. EHNLEMREH, BEEUTHRE:
s NZEFEIEEFRIT.
s MRMEMARNEAMBENR, BREERHEMBUIEENELIE,
 SNERIER O S| B B FEHRES.
o HBTFIERT SRR .
MRMNENAZNERMESN, WHFEEFERBHEMNAZTERURPPEINMENE. EELHAE RAM WABRAZEMN; ZBIFHE
BB AMBZAIRIFAET. KO 1/0 PiIESEFRREREITEMA 1. EEMPEMEMZFEHLERNER. FTERFRLSIEMME
21, RSTb SR AMEF, HEERSFREEMKES. ERUEEMKESH, EFITH=E (PC) HELL, HERFEHEINAAIR
HeE. BUREFERSEWER, MAE 0x0000 FIEFEFHIT.
W& FWEMIREE:
o FHEMN
o SNEBELISIRA
- LEBEEEN
. BmAk S
- BHREESEEN (Mi%s% voD HiF)
. LR ERSEEN
. B ERRNEIEN
- INFHRIREN
« USB &1

3.9 i

EFM8UB2 & & BHE—1 L Silicon Labs 2 % (C2) lﬂl'ti%lil Eﬁlﬂﬁﬁ&%ﬂﬁﬁﬁ***T?%ﬁ#‘ﬁf"ﬁﬁﬂFﬂ’]iF‘ﬁﬂ THRZAEIK. C2
BEOEA—TEIES (G200 F—1MXNE 2 HIEFES (C20) AREFMENFFZZEERER. BX 2 hlMIFARESR, FER C2
EOME.
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3.10 S|BEHIEF
FiEIRFHEFTRMRIZ USB 3| SREHEF. L3ISEEEFNTRAENREZR, SFERBLLR; TEERTLUER.

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

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

0x0000 MIEfIEE.

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

OXFFFF

Reserved

OxFCO00
OxFBFF Lock Byte
0xFBFE

OxFBFD

Security Page
512 Bytes

-
(%]
©
©
(°]
=
o
(]
01]

m <€— Bootloader Vector

0xF600

63 KB Flash
(126 x 512 Byte pages)

M <€4— Reset Vector

Figure 3.2. H5|RRBIEFNAFEIS — 64 kB %&F

Table 3.2. HTIISEHEFBFENSIHHE

5 SRHERF RT5ISREBF51H

UART X - P0.4
RX - P0.5
UsB VBUS
D+
D-
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Table 3.3. FAT3IREHEANDOKSIMIHE

wEH% RAT5ISEERANORSIE

QFN48 P3.7
QFP32 P3.0/C2D
QFN32 P3.0/C2D
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4. HEHE

a1 s

fRIESBIAR, BERTPWABESSHEIERT Table 4.1 Recommended Operating Conditions on page 12 (5 11 Tik 4.1 “IfEFE
BAEEME” ) RTINS,

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 2.72 3.3 3.6 v
Operating Supply Voltage on VREGIN 2.7 — 5.25 v
VREGIN
System Clock Frequency fsyscLk 0 — 48 MHz
Operating Ambient Temperature Ta -40 — 85 °C
Note:

1. All voltages with respect to GND

2. The USB specification requires 3.0 V minimum supply voltage.
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S
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 MHz2 — 12 14 mA
code executing from flash
FsvscLk = 24 MHz2 - 7 8 mA
Fsysck = 80 kHz3 - 280 - uA
Idle Mode—Core halted with Iop Fsysoik = 48 MHz2 — 6.5 8 mA
peripherals running
Fsysck = 24 MHZ2 — 3.5 5 mA
FSYSCLK = 80 kHZ3 - 220 - IJA
Suspend Mode—-Core halted and |Ipp LFO Running — 105 — wA
high frequency clocks stopped,
Supply monitor off. Regulators LFO Stopped - 100 - LA
in low—power mode.
Stop Mode—Core halted and all |Ipp — 100 — WA
clocks stopped, Regulators in
low—power mode, Supply monitor
of f.
Shutdown Mode—Core halted and | Ipp — 0.25 — A
all clocks stopped, Regulators
Off, Supply monitor off.
Analog Peripheral Supply Currents
High-Frequency Oscillator 0 IHFosco Operating at 48 MHz, — 900 — uA
TA=25°C
Low-Frequency Oscil lator I Fosc Operating at 80 kHz, — 5 — wA
TA =25°¢C
ADCO Supply Current I anc Operating at 500 ksps — 750 1000 wA
Vop = 3. oV
On—chip Precision Reference I VREFP — 75 — pA
Temperature Sensor I 7SENSE — 35 — WA
Comparator 0 (CMPO, CMP1) I owp CPMD = 11 — 1 — pA
CPMD = 10 — 4 — nA
CPMD = 01 — 10 — wA
CPMD = 00 — 20 — LA
Voltage Supply Monitor (VMONO) | lyyon — 15 50 uA
Regulator Bias Currents IyREG Both Regulators in Normal Mode — 200 — uA
Both Regulators in Low Power — 100 — uA
Mode
5 V Regulator Off, Internal LDO — 150 — uA
in Low Power Mode
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Parameter Symbol| Test Condition
USB (USBO) Ful I-Speed luss Active — 8 — mA
Note:

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

2. Includes supply current from regulators, supply monitor, and High Frequency Oscil lator
3. Includes supply current from regulators, supply monitor, and Low Frequency Oscillator.

4.1.3 S{IMEREES

Table 4.3. Reset and Supply Monitor

Parameter Symbol| Test Condition Min Typ Max Unit
VDD Supply Monitor Threshold Vyoom 2. 60 2. 65 2.70 v
Power-0On Reset (POR) Threshold |Vpgr Rising Voltage on VDD — 1.4 — v
Falling Voltage on VDD 0.75 — 1.36 \
VDD Ramp Time trRup Time to Vpp > 2.7 V — — 1 ms
Reset Delay from POR tpor Relative to Vpp > Vpgr 3 10 31 ms
Reset Delay from non—POR source |tgst Time between release of reset — — 250 us

source and code execution

RST Low Time to Generate Reset |tgsyL 15 — — us
Missing Clock Detector Response |tycp Fsysck »1 MHz 80 580 800 Us
Time (final rising edge to

reset)

VDD Supply Monitor Turn-On Time | tyon — — 100 us
4.1.4 NEF

Table 4.4. Flash Memory

Parameter Symbol| Test Condition Min Typ Max Units

Write Time' twriTE One Byte 10 15 20 s

Erase Time' tERASE One Page 10 15 22.5 ms

Vop Voltage During Programming? | Vprog 2.7 — 3.6 v

Endurance (Write/Erase Cycles) |Nye 10k 100k — Cycles

CRC Calculation Time tere One 256-Byte Block — 5.5 — us
SYSCLK = 48 MHz

Note:
1. Does not include sequencing time before and after the write/erase operation, which may be multiple SYSCLK cycles
2. Flash can be safely programmed at any voltage above the supply monitor threshold (Vyppw) .
3. Data Retention Information is published in the Quarterly Quality and Reliability Report
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Table 4.5. Internal Oscillators
Parameter Symbol Test Condition Min Typ Max Unit
High Frequency Oscillator 0 (48 MHz)
Oscil lator Frequency furosco Full Temperature and Supply 47.3 48 48.7 MHz
Range
Power Supply Sensitivity PSShrosco [Ta =25 ° C — 110 — ppm/V
Temperature Sensitivity TSyrosco Vpp = 3.0V — 25 — 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 — %/N
Temperature Sensitivity TSLFosc Vpp = 3.0 V — 65 — ppm/° G

4.1.6 @BIFREEE

Table 4.6. Crystal Oscillator

Parameter Test Condition

Crystal Frequency fx1AL 0.02 — 30 MHz

4.1.7 HMERETEREN

Table 4.7. External Glock Input

Parameter Test Condition

External Input CMOS Clock femos 0 — 48 MHz

Frequency (at EXTCLK pin)
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Table 4.8. ADC
Parameter Symbol Test Condition Min Typ Max Unit
Resolution Npits 10 Bits
Throughput Rate fs — — 500 ksps
Tracking Time t1RK 300 — — ns
SAR Clock Frequency fsAR — — 8.33 MHz
Conversion Time tony 10-Bit Conversion, 13 — — Clocks
Sample/Hold Capacitor Csar — 30 — pF
Input Mux Impedance Ruux — 5 — kQ
Voltage Reference Range VREF 1 — Vop %
Input Voltage Range' Vin Single—Ended (AIN+ — GND) 0 — VRer v
Differential (AIN+ — AIN-) ~VRer — VRer Vv

Power Supply Rejection Ratio PSRRapc — 70 — dB
DC Performance, VREF = 2,4 V

Integral Nonlinearity INL — *0.5 *1 LSB
Differential Nonlinearity DNL — +0.5 +1 LSB
(Guaranteed Monotonic)

Offset Error Eorr -2 0 2 LSB
Offset Temperature Coefficient | TCqr — 0. 005 — LSB/° C
Slope Error En — -0.2 *0.5 %
Dynamic Performance 10 kHz Sine Wave Input 1dB below full scale, VREF = 2.4

Signal-to-Noise SNR 55 58 — dB
Signal-to—Noise Plus Distortion | SNDR 55 58 — dB
Total Harmonic Distortion (Up THD — =73 — dB
to 5th Harmonic)

Spurious—Free Dynamic Range SFDR — 78 — dB

Note:

1. Absolute input pin voltage is limited by the VDD and GND supply pins.
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Table 4.9. Voltage Reference

Parameter Symbol Test Condition Min Typ Max Unit
On—chip Precision Reference
Output Voltage VRerp T=25°¢C 2.38 2.42 2.46 v
Turn-on Time, settling to 0.5 tyReEFP 4.7 uyF tantalum + 0.1 pF — 3 — ms
LSB ceramic bypass on VREF pin

0.1 pF ceramic bypass on VREF — 100 — us

pin
Load Regulation LRyRerp Load = 0 to 200 pA to GND — 360 — W o/ pA
Short—circuit current 1SCyrerp — — 8 mA
Power Supply Rejection PSRRyRrerp — 140 — ppm/V
External Reference
Input Current | EXTREF Sample Rate = 500 ksps; VREF = — 9 — uA

3.0V
4.1.10 REfRREER

Table 4.10. Temperature Sensor
Parameter Symbol| Test Condition Min Typ Max Unit
Offset Vorr TA=0°C — 764 — mV
0ffset Error' EorF TA=0°C — 15 — mV
Slope M — 2.87 — mvV/° G
Slope Error! Ew — 120 — uv/e c
Linearity — 0.5 — °C
Turn-on Time — 1.8 — us

Note:

1. Represents one standard deviation from the mean
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Table 4.11. 5V Voltage Regulator

Parameter Symbol Test Condition Min Typ Max Unit
Input Voltage Range1 VREGIN 2.7 — 5.25 '
Output Voltage on VDD?2 VREGOUT Output Current = 1 to 100 mA 3.0 3.3 3.6 v
Output Current? I ReGoOUT - - 100 mA
Note:

1. Input range specified for regulation. When an external regulator is used, VREGIN should be tied to VDD.

2. Output current is total regulator output, including any current required by the device.
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Table 4.12. Comparators
Parameter Symbol Test Condition Min Typ Max Unit
Response Time, CPMD = 00 tRresPo +100 mV Differential — 100 — ns
(Highest Speed)
-100 mV Differential — 250 — ns
Response Time, CPMD = 11 tRresP3 +100 mV Differential — 1.05 — Us
(Lowest Power)
-100 mV Differential — 5.2 — Us
Positive Hysteresis HYScp+ CPHYP = 00 — 0.4 — mV
Mode 0 (CPMD = 00) CPHYP = 01 — 8 — mV
CPHYP = 10 — 16 — mV
CPHYP = 11 — 32 — mV
Negative Hysteresis HYSgp- CPHYN = 00 — -0.4 — mV
Mode 0 (CPMD = 00) CPHYN = 01 — -8 — mV
CPHYN = 10 — -16 — mV
CPHYN = 11 — -32 — mV
Positive Hysteresis HYSgp+ CPHYP = 00 — 0.5 — mV
Mode 1 (CPMD = 01) CPHYP = 01 — 6 — mV
CPHYP = 10 — 12 — mV
CPHYP = 11 — 24 — mV
Negative Hysteresis HYScp- CPHYN = 00 — -0.5 — mV
Mode 1 (CPMD = 01) CPHYN = 01 — -6 — mV
CPHYN = 10 — -12 — mV
CPHYN = 11 — -24 — mV
Positive Hysteresis HYSgp+ CPHYP = 00 — 0.7 — mV
Mode 2 (CPMD = 10) CPHYP = 01 — 4.5 — mV
CPHYP = 10 — 9 — mV
CPHYP = 11 — 18 — mV
Negative Hysteresis 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 HYSgp+ 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 — 60 — dB
Power Supply Rejection Ratio PSRR¢p — 60 — dB
Input Offset Voltage VorF Ta=25°C -10 0 10 mV
4.1.13 #%O 1/0

Table 4.13. Port 1/0

Parameter Symbo Test Condition Min Typ Max Unit
Output High Voltage Vou loy = -3 mA Vop — 0.7 — — %

loy = -10 uA Vpp — 0.1 — — Vv
Output Low Voltage VoL lgp = 8.5 mA — — 0.6 v

lor = 10 pA — — 0.1 Vv
Input High Voltage Viy 2.0 — — \Y
Input Low Voltage ViL — — 0.8 v
Pin Capacitance Cio — 7 — pF
Weak Pull-Up Current Ipy Vop = 3.6 =50 -15 — uA
Viy=0V)
Input Leakage (Pullups off or Ik GND < Vi < Vpp -1 — 1 uA
Analog)
Input Leakage Current with Viy | Ik Vpp < Vin < Vppt2.0 V 0 5 150 uA
above Vpp
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Table 4.14. USB Transceiver
Parameter Symbol Test Condition Min Typ Max Unit
VBUS Detection Input Low VBus_ L — — 1.0 v
Voltage
VBUS Detection Input High VBus_H 3.0 — — v
Voltage
Transmitter
Output High Voltage Vou 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 Zpry Driving High — 38 — Q
Driving Low — 38 —
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 Tr Low Speed 75 — 300 ns
Full Speed 4 — 20 ns
Receiver v
Differential Input Vpi | o+ - ©-) | 0.2 — — v
Sensitivity
Differential Input Common Mode |Vgy 0.8 — 2.5 v
Range
Input Leakage Current N Pul lups Disabled — <1.0 — nA
Refer to the USB Specification for timing diagrams and symbol definitions
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4.1.15 SMBus
Table 4.15. SMBus SMEEZERTIERE (FHEX)

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
ﬁﬂ:%ﬂﬁ#ﬁ%ﬁ-‘zl‘ﬂE"J,“—‘.\J\é)%?zl‘ﬂﬁﬁ tauF 9.4 — — us
g
FIREMHZ BHRIFEE (EE) | tw:sta 4.7 — — us
EEMFRFZ R ERE tsu:sTA 9.4 — — us
{FIE &R B RTE tsy:sTo 9.4 — — s
BB R EFATIE] thp AT 0 — — us
AR B Rt tsy-pAT 4.7 — — us
AR B B RS t jant 25 — — ms
RS B HA tg 4.7 — — us
Fsh= I HA ty 9.4 — 503 us
HURER (400 kHz £R)
12 TfEshz fi2c 0 — 2562 kHz
SMBus T{ESmZ%E fsup 40" — 2562 kHz
ﬁﬂ:%ﬂﬁ?ﬁﬁ%#‘zl‘ﬂE"J)‘—S\é&?zl‘ﬂﬁﬁ tauF 2.6 — — us
g
FREMHZ BHRIFRTE (EE) | tw:sta 1.3 — — us
EEMFRFZ R ERE tsy:sTA 2.6 — — us
{FIE &R B RTE tsy:sTo 2.6 — — s
AR RIFRTE] tHD-DAT 0 — — us
iR B tsu:oAT 1.3 — — us
[oRllpEz 3932l 0] t iz 25 — — ms
A R A AR tig 1.3 — — s
A= R HA te 2.6 — 503 ps
Note:

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

2. &K 12C 1 SMBus $HFEZIRT EA1E BMEH SN ITHIREIAZERK.

3. SMBus MY ARTSHEEEIZERA 50 ps. KF 40 kHz BITIESAFRIGHBIT 50 ps. 12C ATLHHBIT 50 ps AIRIHA.
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Table 4.16. SMBus #MEZEZFERAT (THE)

Parameter s A oh
SMBus T {E5AZ fsue feso/3
=1L FNTFFIA S 2 8] 40 B e 2= IR A i) tauF 2/fes0
T2 FRIRIRTE (E8) thp:sTA 1/fcs0
BEENFEFZ R ERE tsu:sTA 2/fcso
=1L &% ERTE tsu:sTo 2/feso
AR HA tig 1/fcso
A 4h e A ta 2/fcs0
Note:
1. foso &= SMBus SMEIIR &R HHIRIETRSAE .

VH= e e == =]
SCL
Ve __ ]
tsu:sTo1€—
ViH — — - — —— 1
SDA
Vie ] ]
B teur “

Figure 4.1. SMBus SMNEI&&EERE (E#ER)

4.2 HEeFH

Table 4.17. Thermal Conditions

Parameter Test Condition
Thermal Resistance CHY QFP48 Packages — 60 — ° C/W
QFP32 Packages — 80 — ° C/W
QFN32 Packages — 28 — ° C/W
Note:
1. Thermal resistance assumes a multi—layer PCB with any exposed pad soldered to a PCB pad.
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#8812 Table 4.18 Absolute Maximum Ratings on page 24 (& 20 Ti%k 4.17 “BRATEE" ) PRIIHN HETESKAIRIMNEE .
XNARNEFEE, FRRELEZ TRELETTEARENRPIRBNFEEZ ENEMEMEE TN ZHITIREERIE. KHE
BRAFEEEFHTILETEZMETSHAUEE. SXRESHFATEMBIENEZESR, EIHE http://ww. silabs. com/support/
qual ity/pages/default. aspx &% (REFMUTEMEMIRED -

Table 4.18. Absolute Maximum Ratings

Parameter Symbol Test Condition Min Max Unit

Ambient Temperature Under Bias Tgias -55 125 °C

Storage Temperature Tsta -65 150 °C

Voltage on VDD Vop GND-0. 3 4.2 \

Voltage on VREGIN VREGIN GND-0. 3 5.8 v

Voltage on 1/0, RSTb, or VBUS pins |V|y Vop > 2.2 V GND-0. 3 5.8 \
Vpp < 2.2V GND-0. 3 Vppt3. 6 v

Total Current Sunk into Supply Pin | lypp — 500 mA

Total Current Sourced out of I anD 500 — mA

Ground Pin

Current Sourced or Sunk by any 1/0 | Ig -100 100 mA

Pin or RSTb

Note:

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

4.4 BAMEEERRLK

12

— Normal Mode

—— Idle Mode

Supply Current (mA)

0 ! ! ! !
0 10 20 30 40 50

Operating Frequency (MHz)

Figure 4.2. R HFOSCO AJELEHYIE{TEERER
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Figure 5.1 FATRERSEERE USB (RZHE) AIEERE on page 25 RREFHAASMBRAERAEIE USB (R #tH) Bf, EFMBUB2

IR M HBEEEE . VBUS {55 RN USB HEZEZEFNIRE.

EFM8UB2 Device

USB 5V (in)
? A
VBUS Voltage
X
VREGIN Regulator
4.7 yF and 0.1 pF 3.3V (out)
bypass capacitors ?
required for each power =4/ = VDD

pin placed as close to
the pins as possible. - =

1 1 GND

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

Figure 5.2 {FFfaESRH & USB (BtHE) B9 ZEIERE on page 26 B R{EFEHANIFAESRE &R USB (B{tH) K, EFM8UB2 &%
HRS | BIRY B A EEE] . VBUS (5SS RREMITET USB EEZEFNLE, BEREMESESRER. It VBUS EHEBEESER (BEFINEEN
%) FEFHE VBUS MEFERBERFENRAEEE, HIHEHERSFY VBUS {#E% 5 V BF, VDD 1 VIO BJREMTHE.
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UsSB5V
(sense)
24 k
EFM8UB2 Device
47 k
3.6-5.25 V (in) VBUS
7 = Voltage
VREGIN 1 Regulator
4.7 yF and 0.1 yF 3.3V (out)
bypass capacitors ?
required for each power 1 VDD
pin placed as close to T T
the pins as possible. - -
iR R GND

Figure 5.2. {ffRTaEFAERE USB (B#tH) FEEE

TEIEREANERAAL 5V E 3.3 V F2EEAT, EFMSUB2 & ZHIES| AV HA A EIER .

EFM8UB2 Device

2.2-3.6 V (in)

Voltage
........ T Regulator
4.7 yF and 0.1 yF bypass
capacitors required for
each power pin placedas eee —F/ =
close to the pins as
possible.
L

Figure 5.3. REFABERESRIEZEE
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5.2 USB
Figure 5.4 USB S|BiE#E[E on page 27 7= EFM8UB2 &+ HY USB S|MIEARZEIERE, ©31F USB SIMI LAY ESD fRIPZRE.

EFM8UB2 Device

uUSB

VU |
O
+

Connector

YV

Signal GND

i\ i\ \i SP0503BAHT or
equivalent USB ESD

protection diodes

£ GND |

Figure 5.4. USB 3|BIEEE

5.3 BEHJE (VREF)

Figure 5.5 WEPSFHEHEIERIZEIEE on page 27 RRAEEAANESEHEER, EFM8UB2 REFHISEMIE (VREF) SIMHEEERE. 4
EASMNBSERIER, BRMNPSEHRER, DURGERENL.

EFM8UB2 Device

2.42 V (out)
T Voltage
VREF 1 Reference
0.1 pF capacitor required,
additional 4.7 yF capacitor _L_ _L
optional for internal
voltage reference
AR GND

Figure 5.5. MESEHREREREE
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TEIERIERES gL EEIEE]. {XFE C2D (—F3E QFP48 #33ERY GPI10 SB) #1 C2¢K (RSTb) REERESMEPEEEEMIIERT, AEES|
B =mE. a0, R RSTb SIENEZEZITHEHEEMSRNINBIX, ES €20 SIHHEZA GPI0 ZEHEBIIMPEEE, NISIHEZH
AR EE R EEVIUREEREML. BN, XETHFEZET e 208

MARTEHAXHRERENESER, BESREAUE “AN127: 62 #OMSIMEZHR” dHRGIFEEMER. K THREZAUE, 58
Il Silicon Labs Wi (http://www. silabs. com/8bit—appnotes) B¢ Simplicity Studio.

VDD
EFM8UB2 Device - External
System
AN ¢
1k 1k
(if pin sharing)
(if pin sharing*)
1AM
1k 1k

Debug Adapter

*Note: Not needed on QFP48 packages since C2D is not shared with a GPIO pin.

Figure 5.6. EREREE

5.5 HAthiE##

HithnSiEEr e EE R ERERENR. MNAIRAE “AN203: 8 {i MCU ENRIEE BEARIEITIRAR” shxdiX L EHEHIT TiEMiRAE. N ikAR
{iLF Silicon Labs [ufi E (www. silabs. com/8bit-appnotes) .
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6. SIEEX

6.1 EFM8UB2x-QFP48 3|BIE M

48] PO.6
7] PO.7
5] P1.0
5] P11
] P12
5] P13
2| P14
4] P15
0] P16
5] P1.7
35 ] P2.0
7] P2.1

4 N\
PO.5 |I O 36 | P2.2
P0.4 [2 ] 35 | P2.3
P0.3 [3 [ 34 ] P2.4
P0.2 [ ] (33 | P25
P0.1 [5 | (32 | P26
P0.0 [6 | . [ 31] P2.7
48 Pin QFP
GND [7| 30 | P3.0
D+ E 29 | P3.1
D- |I 28 | P3.2
VDD [ 10 | 27 | P3.3
VREGIN | 11 E P3.4
VBUS [2 | 25 | P3.5
THHHHHEEIEEEEE
X AN © 0 0N T o N O
O N &+ ¥ ¥FT T T T T Y o o
8 (€ T WY o WU o WA WU o WY o WU o WA n WA o NN a
3
|_
%)
4

Figure 6.1. EFMSUB2x—-QFP48 GBI
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Pin Name

Table 6.1. Pin Definitions for EFM8UB2x—QFP48

Description

Crossbar Capability

Additional Digital
Functions

Analog Functions

1 P0. 5 Multifunction |/0 Yes UARTO_RX
INTO. 5
INT1.5
2 PO. 4 Multifunction 1/0 Yes UARTO_TX ADCOP. 18
INTO. 4 ADCON. 18
INT1. 4 CMPON. 4
3 PO. 3 Multifunction 1/0 Yes INTO. 3 ADCOP. 17
INT1. 3 ADCON. 17
CMPOP. 4
4 PO. 2 Multifunction 1/0 Yes INTO. 2
INT1. 2
5 PO. 1 Multifunction 1/0 Yes INTO. 1
INT1. 1
6 P0.0 Multifunction 1/0 Yes INTO. 0
INT1.0
7 GND Ground
8 D+ USB Data Positive
9 D- USB Data Negative
10 VDD Supply Power Input /
5V Regulator Output
11 VREGIN 5V Regulator Input
12 VBUS USB VBUS Sense Input VBUS
13 RST / Active—low Reset /
C2CK C2 Debug Clock
14 C2D C2 Debug Data
15 P4.7 Multifunction 1/0 EMIF_D7 ADCOP. 34
EMIF_AD7m ADCON. 34
16 P4. 6 Multifunction 1/0 EMIF_Dé6 ADCOP. 15
EMIF_ADém ADCON. 15
CMP1IN. 3
17 P4.5 Multifunction 1/0 EMIF_D5 ADCOP. 14
EMIF_AD5m ADCON. 14
CMP1P. 3
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Pin Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions
Number
18 P4.4 Multifunction 1/0 EMIF_D4 ADCOP. 13
EMIF_AD4m ADCON. 13
CMPON. 3
19 P4.3 Multifunction 1/0 EMIF_D3 ADCOP. 12
EMIF_AD3m ADCON. 12
CMPOP. 3
20 P4.2 Multifunction 1/0 EMIF_D2 ADCOP. 33
EMIF_AD2m ADCON. 33
21 P4.1 Multifunction 1/0 EMIF_D1 ADCOP. 32
EMIF_AD1m ADCON. 32
22 P4.0 Multifunction 1/0 EMIF_DO ADCOP. 11
EMIF_ADOm ADCON. 11
CMP1N. 2
23 P3.7 Multifunction 1/0 Yes EMIF_A7 ADCOP. 10
EMIF_A15m ADCON. 10
CMP1P. 2
24 P3.6 Multifunction |/0 Yes EMIF_Aé ADGOP. 29
EMIF_A14m ADCON. 29
25 P3.5 Multifunction 1/0 Yes EMIF_A5 ADCOP. 9
EMIF_A13m ADCON. 9
CMPON. 2
26 P3.4 Multifunction 1/0 Yes EMIF_A4 ADCOP. 8
EMIF_A12m ADCON. 8
CMPOP. 2
27 P3.3 Multifunction 1/0 Yes EMIF_A3 ADCOP. 28
EMIF_A11m ADCON. 28
28 P3.2 Multifunction 1/0 Yes EMIF_A2 ADCOP. 27
EMIF_A10m ADCON. 27
29 P3.1 Multifunction 1/0 Yes EMIF_A1 ADCOP. 7
EMIF_A9m ADCON. 7
CMP1N. 1
30 P3.0 Multifunction 1/0 Yes EMIF_AO ADCOP. 6
EMIF_A8m ADCON. 6
CMP1P. 1
31 P2.7 Multifunction 1/0 Yes EMIF_A15 ADCOP. 26
ADCON. 26
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Pin Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions
Number
32 P2. 6 Multifunction 1/0 Yes EMIF_A14 ADCOP. 5
ADCON. 5
CMPON. 1
33 P2.5 Multifunction 1/0 Yes EMIF_A13 ADCOP. 4
ADCON. 4
CMPOP. 1
34 P2.4 Multifunction 1/0 Yes EMIF_A12 ADCOP. 25
ADCON. 25
35 P2.3 Multifunction 1/0 Yes EMIF_A11 ADGOP. 3
ADCON. 3
CMP1N. O
36 P2.2 Multifunction 1/0 Yes EMIF_A10 ADCOP. 2
ADCON. 2
CMP1P. 0
37 P2.1 Multifunction 1/0 Yes EMIF_A9 ADCOP. 1
ADCON. 1
CMPON. 0
38 P2.0 Multifunction 1/0 Yes EMIF_A8 ADCOP. 0
ADCON. 0
CMPOP. 0
39 P1.7 Multifunction 1/0 Yes EMIF_WRb ADCOP. 24
ADCON. 24
40 P1.6 Multifunction 1/0 Yes EMIF_RDb ADCOP. 23
ADCON. 23
41 P1.5 Multifunction 1/0 Yes VREF
42 P1.4 Multifunction 1/0 Yes CNVSTR
43 P1.3 Multifunction 1/0 Yes EMIF_ALEm ADCOP. 22
ADCON. 22
44 P1.2 Multifunction 1/0 Yes ADCOP. 20
ADCON. 20
CMP1N. 4
45 P1.1 Multifunction 1/0 Yes ADCOP. 19
ADCON. 19
CMP1P. 4
46 P1.0 Multifunction 1/0 Yes ADCOP. 21
ADCON. 21
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Pin Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions

Functions

Number

47 PO. 7 Multifunction 1/0 Yes XTAL2

EXTCLK
INTO. 7

INT1.7

48 P0. 6 Multifunction 1/0 Yes XTAL1

INTO. 6

INT1. 6
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Figure 6.2. EFMSUB2x-QFP32 IGB

Table 6.2. Pin Definitions for EFM8UB2x—QFP32

Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions
1 P0. 1 Multifunction 1/0 Yes INTO. 1 ADCOP. 18
INT1. 1 ADCON. 18
CMPON. 4
2 P0.0 Multifunction 1/0 Yes INTO. 0 ADCOP. 17
INT1.0 ADCON. 17
CMPOP. 4
3 GND Ground
4 D+ USB Data Positive
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S1RE X
Pin Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions
Number
5 D- USB Data Negative
6 VDD Supply Power Input /
5V Regulator Output
7 VREGIN 5V Regulator Input
8 VBUS USB VBUS Sense Input VBUS
9 RST / Active—low Reset /
C2CK C2 Debug Clock
10 P3.0 / Multifunction 1/0 / Yes ADCOP. 16
C2D C2 Debug Data ADCON. 16
11 P2.7 Multifunction 1/0 Yes ADCOP. 15
ADCON. 15
12 P2.6 Multifunction 1/0 Yes ADCOP. 14
ADCON. 14
13 P2.5 Multifunction 1/0 Yes ADCOP. 13
ADCON. 13
CMPON. 3
14 P2.4 Multifunction 1/0 Yes ADCOP. 12
ADCON. 12
CMPOP. 3
15 P2.3 Multifunction 1/0 Yes ADCOP. 11
ADCON. 11
CMP1N. 2
16 P2.2 Multifunction 1/0 Yes ADCOP. 10
ADCON. 10
CMP1P. 2
17 P2.1 Multifunction 1/0 Yes ADCOP. 9
ADCON. 9
CMPON. 2
18 P2.0 Multifunction 1/0 Yes ADCOP. 8
ADCON. 8
CMPOP. 2
19 P1.7 Multifunction 1/0 Yes ADCOP. 7
ADCON. 7
CMP1N. 1
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Pin Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions
Number
20 P1.6 Multifunction 1/0 Yes ADCOP. 6
ADCON. 6
CMP1P. 1
21 P1.5 Multifunction 1/0 Yes ADCOP. 5
ADCON. 5
CMPON. 1
22 P1.4 Multifunction 1/0 Yes ADCOP. 4
ADCON. 4
CMPOP. 1
23 P1.3 Multifunction 1/0 Yes ADCOP. 3
ADCON. 3
CMP1N. O
24 P1.2 Multifunction 1/0 Yes ADCOP. 2
ADCON. 2
CMP1P. 0
25 P1.1 Multifunction 1/0 Yes ADCOP. 1
ADCON. 1
CMPON. O
26 P1.0 Multifunction 1/0 Yes ADCOP. 0
ADCON. 0
CMPOP. 0
27 PO. 7 Multifunction 1/0 Yes INTO. 7 VREF
INT1.7
28 P0. 6 Multifunction 1/0 Yes CNVSTR
INTO. 6
INT1. 6
29 PO.5 Multifunction 1/0 Yes INTO. 5 ADCOP. 20
INT1.5 ADCON. 20
UARTO_RX CMP1N. 4
30 PO. 4 Multifunction 1/0 Yes INTO. 4 ADCOP. 19
INT1. 4 ADCON. 19
UARTO_TX CMP1P. 4
31 PO. 3 Multifunction 1/0 Yes EXTCLK
INTO. 3
INT1. 3
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Pin Pin Name Description Crossbar Capabil ity Additional Digital Analog Functions
Functions
Number
32 P0. 2 Multifunction 1/0 Yes INTO. 2
INT1. 2

Note: XTAL1 and XTAL2 are not available on this package. EXTCLK is still available on PO.3

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




EFMBUB2 iR
SIRE X

6.3 EFM8UB2x-QFN32 5|HIE X

N o ¥ ©w o ~ 9 =
£ & & & & & & =&
@ & 5| 3] [®] [&] |~| (€] |&
POt | 1) / (24 | P12
PoO | 2 ) (23 | P13
GND | 3 ) (22 | P14
o) 32 pin QFN (o e
p- [ 5 ) (Top View) (20 | P16
vbD | 6 ) (19 | P17
VREGIN | 7 ) - (18 | P20
vBUS | 8 ) (17 | P2

P2.7
P2.6
P2.5
P2.4
P2.3
P2.2

RSTb/C2CK | 9 )
P3.0/C2D | 10 )

7| 1

12

13

14

15

16

Figure 6.3. EFM8UB2x—-QFN32 1B
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Pin Name

Table 6. 3.

Description

Crossbar Capability

Pin Definitions for EFM8UB2x—QFN32

Additional Digital
Functions

Analog Functions

1 PO. 1 Multifunction 1/0 Yes INTO. 1 ADCOP. 18
INT1. 1 ADCON. 18
CMPON. 4
2 P0.0 Multifunction 1/0 Yes INTO. 0 ADCOP. 17
INT1.0 ADCON. 17
CMPOP. 4
3 GND Ground
4 D+ USB Data Positive
5 D- USB Data Negative
6 VDD Supply Power Input /
5V Regulator Output
7 VREGIN 5V Regulator Input
8 VBUS USB VBUS Sense Input VBUS
9 RST / Active—low Reset /
C2CK C2 Debug Clock
10 P3.0 / Multifunction 1/0 / |Yes ADCOP. 16
c2D C2 Debug Data ADCON. 16
11 P2.7 Multifunction 1/0 Yes ADCOP. 15
ADCON. 15
12 P2.6 Multifunction 1/0 Yes ADCOP. 14
ADCON. 14
13 P2.5 Multifunction 1/0 Yes ADCOP. 13
ADCON. 13
CMPON. 3
14 P2.4 Multifunction 1/0 Yes ADCOP. 12
ADCON. 12
CMPOP. 3
15 P2.3 Multifunction 1/0 Yes ADCOP. 11
ADCON. 11
CMP1N. 2
16 P2.2 Multifunction 1/0 Yes ADCOP. 10
ADCON. 10
CMP1P. 2
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions

Functions
Number

17 P2.1 Multifunction 1/0 Yes ADGOP. 9
ADCON. 9

CMPON. 2

18 P2.0 Multifunction 1/0 Yes ADCOP. 8
ADCON. 8

CMPOP. 2

19 P1.7 Multifunction 1/0 Yes ADCOP. 7
ADCON. 7

CMP1N. 1

20 P1.6 Multifunction 1/0 Yes ADGCOP

[ NN e N

ADCON.

CMP1P. 1

21 P1.5 Multifunction 1/0 Yes ADCOP

[S, )]

ADCON.

CMPON. 1

22 P1.4 Multifunction 1/0 Yes ADCOP

E N

ADCON.

CMPOP. 1

23 P1.3 Multifunction 1/0 Yes ADGOP. 3
ADCON. 3

CMP1N. O

24 P1.2 Multifunction 1/0 Yes ADCOP. 2
ADGCON. 2

CMP1P. O

25 P1.1 Multifunction 1/0 Yes ADCOP. 1
ADCON. 1

CMPON. O

26 P1.0 Multifunction 1/0 Yes ADCOP. 0
ADGON. 0

CMPOP. O

27 PO.7 Multifunction 1/0 Yes INTO. 7 VREF

INT1.7

28 P0. 6 Multifunction 1/0 Yes CNVSTR

INTO. 6

INT1. 6
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
29 P0.5 Multifunction 1/0 Yes INTO. 5 ADCOP. 20
INT1.5 ADCON. 20
UARTO_RX CMP1IN. 4
30 PO. 4 Multifunction 1/0 Yes INTO. 4 ADCOP. 19
INT1. 4 ADCON. 19
UARTO_TX CMP1P. 4
31 PO.3 Multifunction 1/0 Yes EXTCLK
INTO. 3
INT1.3
32 PO. 2 Multifunction 1/0 Yes INTO. 2
INT1. 2
Center GND Ground

Note: XTAL1 and XTAL2 are not available on this package. EXTCLK is still available on PO.3
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Figure 7.1. QFP48 *}3E[E

Table 7.1.  QFP48 Package Dimensions
Dimension Min Typ Max
A — — 1.20
A1 0.05 — 0.15
A2 0.95 1.00 1.05
b 0.17 0.22 0.27
D .00 BSC
D1 .00 BSC
e .50 BSC
E .00 BSC
E1 .00 BSC
L 0.45 0. 60 0.75
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Dimension Min Typ Max
aaa 0.20

bbb 0.20

cce 0.08

ddd 0.08

theta 0° 3.5° 7°
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 MS—026, variation ABC.

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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Figure 7.2. QFP48 PCB E&ESHE

Table 7. 2. QFP48 PCB Land Pattern Dimensions

Dimension Min Max
C1 8.30 8.40
c2 8.30 8.40
E 0.50 BSC

X1 0.20 0.30
Y1 1.40 1.50

silabs.com | Smart. Connected. Energy—friendly. Rev. 1.3 | 44




EFM8UB2 #{iE3k
QFP48 4K

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

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

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

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

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

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

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

. The recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components
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8. QFP32 T EEM#E
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Figure 8.1. QFP32 $i[E

Table 8.1. QFP32 Package Dimensions

Dimension Min Typ Max
A — — 1.60
A 0.05 — 0.15
A2 1.35 1.40 1.45
b 0.30 0.37 0.45
D 9.00 BSC
D1 7.00 BSC
e 0.80 BSC
E 9.00 BSC

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




EFM8UB2 #{iE3k
QFP32 FHEE A&

Dimension Min Typ Max
E1 7.00 BSC
L 0.45 0. 60 0.75
aaa 0.20
bbb 0.20
ccce 0.10
ddd 0.20
theta 0° 3.5° 7°
Note:

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

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

3. This drawing conforms to JEDEC outline MS-026, variation BBA.

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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Figure 8.2. QFP32 PCB 1B SE

Table 8.2. QFP32 PCB Land Pattern Dimensions

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

X1 0.40 0.50
Y1 1.25 1.35
Note:

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

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

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

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

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

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

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

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

0 N o0 O
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Figure 9.1. QFN32 H%MH
Table 9.1. QFN32 Package Dimensions
Dimension Min Typ Max
A 0.80 0.85 0.90
A1 0.00 0.02 0.05
b 0.18 0.25 0.30
D 5.00 BSC
D2 3.20 3.30 3.40
e 0.50 BSC
E 5.00 BSC
E2 3.20 3.30 3.40
L 0.35 0.40 0.45
aaa — — 0.10
bbb — — 0.10

silabs. com | Smart. Connected.

Energy—friendly.




EFM8UB2 #{iE3k
QFN32 Mg

Dimension Min Typ Max
ddd — — 0.05
eee — — 0.08
Note:

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

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

which are toleranced per supplier designation.

3. This drawing conforms to JEDEC Solid State Outline M0-220, variation VHHD except for custom features D2, E2, and L

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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9.2 QFN32 PCB 12#E#HE
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Table 9. 2. QFN32 PCB Land Pattern Dimensions

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

X1 0.20 0.30
X2 3.20 3.40
Y1 0.75 0.85
Y2 3.20 3.40
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Dimension Min Max
Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines
3. All metal pads are to be non—solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to
be 60 pym minimum, all the way around the pad.
4. A stainless steel, laser—cut and electro—polished stencil with trapezoidal walls should be used to assure good

NV 00 N O O

solder paste release

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

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

.A 3 x 3 array of 1.0 mm x 1.0 mm openings on a 1.2 mm pitch should be used for the center pad.

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

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

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

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