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Parameter Symbol| Test Condition Min Typ Max Unit

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

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

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

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

Table 4.17. SMBus #MEZ&EERAR (EHER)

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

[ €—tLow—Pp]
VH - ——
SCL
Vie_ _________\______
<€-tHD:sTA tsu:sTo€—
VH— - -
SDA /
Vie_ ] ___ 1 ____
B taur “
P S S P

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

Table 4.18. Thermal Conditions

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

4.3 BIHRAFEE

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

AFER" ) PN NERES KABIRRE.

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

Table 4.19. Absolute Maximum Ratings
Parameter Symbol Test Condition Min Max Unit
Ambient Temperature Under Bias TgiAs -55 125 °C
Storage Temperature Tstg - 65 150 °C
Voltage on Vpp Vop GND -0.3 4.0 Y
Voltage on 1/0 pins or RSTb Vin GND-0.3 | Vpp + 0.3 v
Total Current Sunk into Supply Pin | lypp — 400 mA
Total Current Sourced out of I aND 400 — mA
Ground Pin
Current Sourced or Sunk by Any 1/0 |1 -100 100 mA
Pin or RSTb
Maximum Total Current through all I'1oTOT — 200 mA
Port Pins
Operating Junction Temperature Ty -40 105 ° G
Exposure to maximum rating conditions for extended periods may affect device reliability
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4.4 HARIMEERRZ

Normal Mode (External CMOS Clock)

Supply Current (mA)

0.0 ! ! ! !
0 5 10 15 20 25

Operating Frequency (MHz)

Figure 4. 2.

Typical VOH (High Drive Mode)
I I I

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

3.5

Voltage

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

Figure 4. 3.
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Idle Mode (External CMOS Clock)

5 10 15 20 25
Operating Frequency (MHz)

ERITIERR (£REREER)

Typical VOH (Low Drive Mode)
I
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VDD = 3.0V
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S HE
18 Typical VOL (High Drive Mode) 18 Typical VOL (Low Drive Mode)
. I I I I I I . I I I — \I/DD —Y
— VDD = 3.0V
1.6k ] ] ] ] ] ] i 1.6 Vool
— VDD = 1.8V
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Figure 4.4. H#Il Vo Hh%Z:
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5. HRIEEE

51 HiE
Figure 5.1 EBiEIEEE on page 31 E7x EFM8SB2 & EEiES|HIA BB EIEE.

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

1 GND

Figure 5.1. HiEZEERE

5.2 iR

TERERERS BB EERE. N7 c20 (—# GPI0 S| #n C20K (RSTb) RHEEFISMBEIAIIERLT, FERKSIMIL=ZHE. 5
I, SR RSTb SIENEREITHIERERSENINIFFX, ;ES 2D SIHEZA GPI0 EERSNREEE, NSIMEZEMEMIFIRIER S
EROINEARN. BN, XLTHFEETRERZH,

MTHBETRARNEENELZER, BN ANI24 FRRBREEFES: 02 BORSIHMEZHAFRRGIFEEEFMES. 8 THEMAIR
B, {2 Silicon Labs Y (http://www. silabs. com/8bit—appnotes) B¢ Simplicity Studio.

VDD

External
System

EFM8SB1 Device

1k 1k
(if pin sharing)

if pin sharin
L (if pi ing)

2

1k 1k

Figure 5.2. EREREE
5.3 HfthiEE
Bt esiEEn it EE R ERERENR. MNAIRAE “AN203: 8 {iI MCU ENRIEEBEARI&ITHIRAR” shxt X L EHEHIT TiE4MiRAE. R iR

{iLF Silicon Labs M (www. silabs. com/8bit—appnotes) o
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6.1 EFM8SB1x-QFN20 5|BIE N

N o % w»

o o o o

o o o o

o (o)) o0 N~
PO.1 ! \‘\J - - E 16 P0.6
P0.0 2 ) / ( 15 PO.7
GND | 3 ] 14 | P1.0

EEDREPY pin QFN (4]

vDoD [ 4 ) (Top View) (13 | P11
RSTb/C2CK | 5 ) GND (12 | GND
P27/C2D || 4 qg . (‘; || P12

N © 1 o

o o o o

Figure 6.1. EFM8SB1x-QFN20 Z]iiZk

Table 6.1. Pin Definitions for EFM8SB1x—QFN20

Pin Name Description Crossbar Capability Additional Digital Analog Functions

Functions

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

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

3 GND Ground

4 VDD Supply Power Input

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




EFM8SB1 #iE3R

S1RE X
Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
5 RSTb / Active—low Reset /
C2CK C2 Debug Clock
6 P2.7 / Multifunction 1/0 /
Cc2D G2 Debug Data
7 P1.7 Multifunction 1/0 Yes P1MAT. 7 XTAL4
8 P1.6 Multifunction 1/0 Yes P1MAT. 6 XTAL3
9 P1.5 Multifunction 1/0 Yes P1MAT. 5 CS0. 13
10 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
€s0. 11
1" P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
€sS0. 10
12 GND Ground
13 P1.1 Multifunction 1/0 Yes P1MAT. 1 CMPON. 4
€s0.9
14 P1.0 Multifunction 1/0 Yes P1MAT. O CMPOP. 4
CS0.8
15 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 €s0.7
INT1.7 IREFO
16 P0. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR €S0. 6
INTO. 6
INT1. 6
17 P0.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 €S0.5
INT1.5
18 P0. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CS0. 4
INT1. 4
19 PO.3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK €sS0.3
WAKEOUT XTAL2
INTO. 3
INT1.3
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
20 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
RTCOUT Cs0.2
INTO. 2 XTAL1
INT1. 2
Center GND Ground
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6.2 EFM8SB1x-QFN24 S|BIE X

G
23
22
21
20
19

®
Nne | 1) . (18 | Pos
GND | 2 ) (17 | Po7
voD [ 3 ) 24 pin QFN (16 | P10
Nne | 4 (Top View) (15 | P14
NC | 5 ) U (12 | P12
RSTb/C2CK | 6 ) (13 | P13

o ~ © 0
N -~ \ ~—
O o o o
™~
N
o

10
12

Figure 6.2. EFM8SB1x—QFN24 5|Hi%%

Table 6.2. Pin Definitions for EFM8SB1x—QFN24

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

1 N/C No Connection

2 GND Ground

3 VDD Supply Power Input

4 N/C No Connection

5 N/C No Connection
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
6 RSTb / Active—low Reset /
C2CK C2 Debug Clock
7 P2.7 / Multifunction 1/0 /
Cc2D G2 Debug Data
8 P1.7 Multifunction 1/0 Yes P1MAT. 7 XTAL4
9 P1.6 Multifunction 1/0 Yes P1MAT. 6 XTAL3
10 N/C No Connection
" P1.5 Multifunction 1/0 Yes P1MAT. 5 €S0. 13
12 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
€S0.12
13 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
€S0. 11
14 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
€s0. 10
156 P1.1 Multifunction 1/0 Yes P1MAT. 1 CMPON. 4
€S0.9
16 P1.0 Multifunction 1/0 Yes P1MAT. 0 CMPOP. 4
€s0.8
17 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 €S0.7
INT1. 7 IREFO
18 PO. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR CS0. 6
INTO. 6
INT1. 6
19 PO.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 €S0.5
INT1.5
20 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CsS0. 4
INT1. 4
21 PO. 3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK €s0.3
WAKEOUT XTAL2
INTO. 3
INT1. 3
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
22 PO. 2 Multifunction 1/0 Yes POMAT. 2 ADCO. 2
RTCOUT Cs0.2
INTO. 2 XTAL1
INT1. 2
23 PO. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 CS0. 1
INT1. 1 AGND
24 PO.0 Multifunction 1/0 Yes POMAT. O CS0.0
INTO. 0 VREF
INT1.0
Center GND Ground
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6.3 EFM8SB1x-QS0P24 S|BIE X

P0.2 [ 1 ] O [ 24 ] P03

PO.1 [ 2 | 23 | P04
P00 [ 3 | [ 22 ] P05

NC [4 | [ 21 ] P0.6

GND [ 5 | 20 ] PO.7
vDD [6_|| 24 pin QSOP |[ 15 ] P10

(Top View)

NC [ 7 ] 18 ] P1.1

N/C [ 8 | 17 ] P12
RSTb/C2CK [ 9 | 16 ] P1.3
C2D /P27 [10 ] 15 | P1.4
P1.7 [11_] 14 ] P15
P1.6 [ 12| | 13 ] NIC

Figure 6.3. EFM8SB1x-QSOP24 3|HiZk

Table 6.3. Pin Definitions for EFM8SB1x—QS0P24

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

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

2 PO. 1 Multifunction 1/0 Yes POMAT. 1 ADCO. 1
INTO. 1 €s0. 1
INT1.1 AGND
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
3 P0.0 Multifunction 1/0 Yes POMAT. O CS0.0
INTO. 0 VREF
INT1.0
4 N/C No Connection
5 GND Ground
6 VDD Supply Power Input
7 N/C No Connection
8 N/C No Connection
9 RSTb / Active—low Reset /
C2CK C2 Debug Clock
10 P2.7 / Multifunction 1/0 /
C2D G2 Debug Data
1 P1.7 Multifunction 1/0 Yes P1MAT. 7 XTAL4
12 P1.6 Multifunction 1/0 Yes P1MAT. 6 XTAL3
13 N/C No Connection
14 P1.5 Multifunction 1/0 Yes P1MAT. 5 CS0.13
15 P1.4 Multifunction 1/0 Yes P1MAT. 4 ADCO. 12
€S0.12
16 P1.3 Multifunction 1/0 Yes P1MAT. 3 ADCO. 11
CS0. 11
17 P1.2 Multifunction 1/0 Yes P1MAT. 2 ADCO. 10
€s0. 10
18 P1.1 Multifunction 1/0 Yes P1MAT. 1 CMPON. 4
€S0.9
19 P1.0 Multifunction 1/0 Yes P1MAT. O CMPOP. 4
€S0.8
20 PO. 7 Multifunction 1/0 Yes POMAT. 7 ADCO. 7
INTO. 7 €s0.7
INT1.7 IREFO
21 P0. 6 Multifunction 1/0 Yes POMAT. 6 ADCO. 6
CNVSTR €S0. 6
INTO. 6
INT1. 6
22 P0.5 Multifunction 1/0 Yes POMAT. 5 ADCO. 5
INTO. 5 €S0.5
INT1.5
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Pin Pin Name Description Crossbar Capability Additional Digital Analog Functions
Functions
Number
23 PO. 4 Multifunction 1/0 Yes POMAT. 4 ADCO. 4
INTO. 4 CS0.4
INT1. 4
24 PO. 3 Multifunction 1/0 Yes POMAT. 3 ADCO. 3
EXTCLK €s0. 3
WAKEOUT XTAL2
INTO. 3
INT1. 3
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6.4 EFM8SB1x-CSP16 T|BIZE X

AEAFESTARENRE R REEARLIEFEE CSP %&. (B2, AT OSP REETBRMAEHIM, HEEHEEHNA, XERES
SZENMIRARIRNE, BRI RO, SAAERETARNIMRHERM CSP HER, WRFERRTERAMKIESETEM
mmE.
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< o) T
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O O o

P1.4 RSTb/C2CK P2.7/C2D

16 pin CSP
(Top View)

Figure 6.4. EFM8SB1x-CSP16 S|tH%k

Table 6.4. Pin Definitions for EFM8SB1x—CSP16

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

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

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

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

7.1 CSP16 F#ER~T

Note: RIfERMFAITIAMERRERRZRKARLIEHEE CSP 8%, B2, AT CSP REFETEXRMESIK, HIEBHEBRA, XL
BEZZHNRIRBHIRME, BETRENERTIHE. SOMAERETARKNIMERER CSP XM, WHREEERTEAMNESHE

TRERANRITE
(TOP VIEW) (BOTTOM VIEW)
A1 CORNER
INDEX AREA E Hr Al CORNER
B 4 3 2 1
[ ] ‘ ™ [ SP
B { 4
D o o) %O ——3xe D1
l c|OO O%T_F &
{ Y
D QG @ R
SE
— ‘P Ixe nx7?b
[aaa (4 X] [@dadi>[c|AlB]
e ~ B BEion
A2
T A ( /7 TobHC]
A ? ‘E TT . T )‘ {
i .
)'\1Jl T
CCCC
Figure 7.1. CSP16 %A
Table 7.1. CSP16 Package Dimensions
Dimension Min Typ Max
A 0. 491 0.55 0. 609
A1 0.17 — 0.23
A2 0.036 0. 040 0. 044
b 0.23 — 0.29
S 0.3075 0. 31 0.3125
D 1.781 BSC
E 1. 659 BSC
e 0.40 BSC
D1 1.20 BSC
E1 1.20 BSC
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Dimension Min Typ Max
SD 0.2
SE 0.2
n 16
aaa 0.03
bbb 0.06
cce 0.05
ddd 0.015
Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. Primary datum “C” and seating plane are defined by the spherical crowns of the solder balls.
4. Dimension “b” is measured at the maximum solder bump diameter, parallel to primary datum “C” .
5. Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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7.2 CSP16 PCB 1275
N
O000—
O
~ OO OO0
Figure 7.2. CSP16 PCB 1BE#HE
Table 7.2. CSP16 PCB Land Pattern Dimensions

Dimension Min Max
X 0.20
C1 1.20
C2 1.20
E1 0.40
E2 0.40
Note:

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

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

3. This Land Pattern Design is based on the IPC-7351 guidel ines.

4. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to

be 60 pm minimum, all the way around the pad.
5. A stainless steel, laser—cut and electro—polished stencil with trapezoidal walls should be used to assure good
solder paste release.

6. The stencil thickness should be 0.075 mm (3 mils).

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

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

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

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

QFN20 F#HER<T

8.1 w
3
g
— O TA = DaxE2 02—
) B hBOAE | —= Detal 1
PIN=1 ID—~_—22. 17 e
Fo " Epood g
~Q\ N a3
petal 2 \ 5 [P pa
E;a Cljisx b
s 0 21 ar: [STbe@rCAE]
X [Eael Ma0QQE ek
7 * H:_M 3 T QICTAE
& ®|ClA
2X[2]aad[C] A
TOP VIEW SIDE VIEW BOTTO [EW
Detail 2
Perimeter Lead Form
Detail 1
Pin—1 ldentifier -
——~ ——~ //I] \\\ //
e e ( L [\ (
& [\ e [\ N DV N
a5 al ) 2 ]
‘-\E @ / ‘2 / = - =
\ \!
- -
Option 1 Option 2 Option 1 Option 2
Irregular Corner Irregular Edge Edge Pull-Back Edge Exposed
Figure 8.1. QFN20 $%[E
Table 8.1. QFN20 Package Dimensions
Dimension Min Typ Max
A 0.50 0.55 0. 60
A1 0.00 — 0.05
b 0.20 0.25 0.30
b1 0.275 0.325 0.375
D 3.00 BSC
D2 1.6 1.70 1.80
e 0.50 BSC
el 0.513 BSC
E 3.00 BSC
E2 1.60 1.70 1.80
L 0.35 0.40 0.45
L1 0.00 — 0.10
aaa — 0.10 —
bbb — 0.10 —
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Dimension Min Typ Max
ddd — 0.05 —
eee — — 0.08
Note:

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

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

toleranced per supplier designation.

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

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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8.2 QFN20 PCB 1B #HF
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Figure 8.2. QFN20 PCB 1B#E#HE
Table 8.2. QFN20 PCB Land Pattern Dimensions
Dimension Min Max
1 2.70
G2 2.70
C3 2.53
c4 2.53
E 0.50 REF
X1 0.20 0. 30
X2 0.24 0.34
X3 1.70 1.80
Y1 0.50 0. 60
Y2 0.24 0.34
Y3 1.70 1.80
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Dimension Min Max
Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.

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

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

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

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

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

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

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

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

Table 9.1. QFN20 Package Dimensions

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

D2 1.60 1.70 1.80
e 0.50 BSC

el 0.513BSC

E 3.00 BSC

E2 1.60 1.70 1.80
L 0.35 0.40 0.45
L1 0.00 — 0.10
aaa — 0.10 —
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Dimension Min Typ Max
bbb — 0.10 —
ddd — 0.05 —
eee — — 0.08
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This drawing is based upon JEDEC Solid State Product Outline MO-248 but includes custom features which are toleranced per

supplier designation.
4.Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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9.2 QFN20 PCB Land Pattern
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Figure 9.2. QFN20 PCB Land Pattern Drawing
Table 9.2. QFN20 PCB Land Pattern Dimensions
Dimension Min Max
C1 2.70
Cc2 2.70
C3 2.53
C4 2.53
E 0.50 REF
X1 0.20 0.30
X2 0.24 0.34
X3 1.70 1.80
Y1 0.50 0.60
Y2 0.24 0.34
Y3 1.70 1.80
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Dimension Min Max

Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2.Dimensioning and Tolerancing is per the ANSI Y14.5M-1994 specification.
3. This Land Pattern Design is based on the IPC-7351 guidelines.

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

5. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
6. The stencil thickness should be 0.125 mm (5 mils).
7. The ratio of stencil aperture to land pad size should be 1:1 for the perimeter pads.
8.A 2x2 array of 0.75 mm openings on a 0.95 mm pitch should be used for the center pad to assure proper paste volume.
9. A No-Clean, Type-3 solder paste is recommended.
10. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.

9.3 QFN20 Package Marking

* PPPP
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HENEE
YYWW #

Figure 9.3. QFN20 Package Marking

The package marking consists of:

* PPPPPPPP — The part number designation.

« TTTTTT — A trace or manufacturing code.

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

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

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

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

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

Table 10.2. QFN24 PCB Land Pattern Dimensions

Dimension Min Max
C1 3.90 4.00
Cc2 3.90 4.00
E 0.50 BSC

X1 0.20 0.30
X2 2.70 2.80
Y1 0.65 0.75
Y2 2.70 2.80
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Dimension Min Max

Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines.

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

4. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
5. The stencil thickness should be 0.125 mm (5 mils).

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

7.A 2 x 2 array of 1.10 mm x 1.10 mm openings on 1.30 mm pitch should be used for the center ground pad.

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

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

10.3 QFN24 Package Marking
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~

Figure 10.3. QFN24 Package Marking

The package marking consists of:

* PPPPPPPP — The part number designation.

« TTTTTT — A trace or manufacturing code.

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

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

10.1 QSOP24 R~
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Figure 10.1. QSOP24 Hi[E
Table 10.1. QSOP24 Package Dimensions
Dimension Min Typ Max
A — — 1.75
A1 0.10 — 0.25
b 0.20 — 0.30
c 0.10 — 0.25
D 8. 65 BSC
E 6.00 BSC
E1 3.90 BSC
e 0. 635 BSC
L 0.40 — 1.27
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Dimension

theta 0° — 8°
aaa 0.20

bbb 0.18

ccc 0.10

ddd 0.10

Note:

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

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

3. This drawing conforms to JEDEC outline MO-137, variation AE.

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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10.2 QSOP24 PCB 1B#EHWFH
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Figure 10.2. QSOP24 PCB & /EE

Table 10. 2. QSOP24 PCB Land Pattern Dimensions

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

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

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

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

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

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

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

o N o0 O

. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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Figure 10.3. QSOP24 #}3tfRiH

HERARIRAER A -

« PPPPPPPP - IEEIBHHS .

« TITTTT - BRERSKAE~HKHG.

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

silabs.com | Smart. Connected. Energy—friendly. Rev. 1.4 | 56



EFNBSB1 #IE%
WAL 2

1. WARSE

12.1 Revision 1.4

February 24, 2017

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

12.2 Revision 1.3

September 23, 2016

Added A-grade parts.

Added 5.2 Debug.

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

Added CRC Calculation Time to 4.1.4 Flash Memory.

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

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

Added a note to 3.1 Introduction referencing the Reference Manual.

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

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

12.3 Revision 1.2

Added CSP16 package.

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

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

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

Added more information to 3.10 Bootloader.

12.4 Revision 1.1

Initial release.
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Simplicity Studio

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

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

Disclaimer

Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers using or
intending to use the Silicon Labs products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific device, and "Typical"
parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Labs reserves the right to make changes
without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the included
information. Silicon Labs shall have no liability for the consequences of use of the information supplied herein. This document does not imply or express copyright licenses granted
hereunder to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any Life Support System without the specific written consent of
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