


Parameter Symbol Test Condition Min Typ Max Unit

Note:

1. The minimum SMBus frequency is limited by the maximum Clock High Period requirement of the SMBus specification.

2. The maximum I2C and SMBus frequencies are limited 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 µs for Clock High Period. Operating frequencies lower than 40 kHz will be
longer than 50 µs. I2C can support periods longer than 50 µs.

Table 4.17.  SMBus 外围设备定时公式（主模式）

Parameter 符号 时钟

SMBus 工作频率 fSMB fCSO/3

停止和开始条件之间的总线空闲时间 tBUF 2/fCSO

开始条件之后的保持时间（重复） tHD:STA 1/fCSO

重复的开始条件设置时间 tSU:STA 2/fCSO

停止条件设置时间 tSU:STO 2/fCSO

时钟低周期 t低 1/fCSO

时钟高周期 t高 2/fCSO

Note:

1. fCSO 是 SMBus 外围设备时钟源溢流频率。

tLOW

S PSP

VIH

VIL

VIH

VIL

SCL

SDA

tBUF

tHD:STA tHD:DAT
tHIGH

tSU:DAT
tSU:STA tSU:STO

Figure 4.1.  SMBus 外围设备定时图（主模式）
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4.2  热能条件

Table 4.18.  Thermal Conditions

Parameter Symbol Test Condition Min Typ Max Unit

Thermal Resistance* θJA 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  绝对最大额定值

超过 Table 4.19 Absolute Maximum Ratings on page 28（第 20 页表 4.17“最大额定值”）中所列的应力值可能会永久损坏设备。
这仅为应力额定值，不表示在此值之下或在此规范的操作列表中标明的额定值之上的任何其他条件下可以对设备进行功能性操作。长期在
最大额定值条件下工作可影响设备的可靠性。有关质量参数和可靠性数据的更多信息，请访问 http://www.silabs.com/support/
quality/pages/default.aspx 参阅《质量和可靠性监视报告》。

Table 4.19.  Absolute Maximum Ratings

Parameter Symbol Test Condition Min Max Unit

Ambient Temperature Under Bias TBIAS –55 125 °C

Storage Temperature TSTG –65 150 °C

Voltage on VDD VDD GND–0.3 4.0 V

Voltage on I/O pins or RSTb VIN GND–0.3 VDD + 0.3 V

Total Current Sunk into Supply Pin IVDD — 400 mA

Total Current Sourced out of
Ground Pin

IGND 400 — mA

Current Sourced or Sunk by Any I/O
Pin or RSTb

IIO -100 100 mA

Maximum Total Current through all
Port Pins

IIOTOT — 200 mA

Operating Junction Temperature TJ –40 105 °C

Exposure to maximum rating conditions for extended periods may affect device reliability.
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4.4  典型性能曲线

Figure 4.2.  常见工作电流（全电源电压范围）

Figure 4.3.  常见 VOH 曲线
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Figure 4.4.  常见 VOL 曲线
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5. 典型连接图

5.1  电源

Figure 5.1 电源连接图 on page 31 显示 EFM8SB2 设备电源引脚的典型连接图。

EFM8SB1 
Device

GND

1 µF and 0.1 µF bypass 
capacitors required for 
the power pins placed 
as close to the pins as 

possible.

1.8-3.6 V (in)

VDD

Figure 5.1.  电源连接图

5.2  调试

下图为调试连接引脚的典型连接图。仅在 C2D（一种 GPIO 引脚）和 C2CK (RSTb) 路由到外部电路的情况下，才要求引脚共享电阻。例
如，如果 RSTb 引脚连接到带有消抖滤波器的外部开关，或者与 C2D 引脚共享的 GPIO 连接到外部电路，则引脚共享电阻和调试适配器
连接必须放置在硬件。否则，这些元件和连接可能被忽略。

欲了解关于调试连接的更多信息，请参见 AN124 中的示例原理图和信息：C2 接口的引脚共享技术中的示例原理图和信息。欲了解应用说
明，请参见 Silicon Labs 网站 (http://www.silabs.com/8bit-appnotes) 或 Simplicity Studio。

EFM8SB1 Device External
System

(if pin sharing)

1 k 1 k

(if pin sharing)

C2CK
1 k 1 k

Debug Adapter

1 k

VDD

C2D

GND

Figure 5.2.  调试连接图

5.3  其他连接

其他元件或连接可能需要满足系统级要求。应用说明“AN203：8 位 MCU 印刷电路板设计说明”中对这些连接进行了详细说明。应用说明
位于 Silicon Labs 网站上 (www.silabs.com/8bit-appnotes)。
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6. 引脚定义
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6.1  EFM8SB1x-QFN20 引脚定义

20 19 18 17

2

3

4

5

7 8 9 10

15

14

13

12

20 pin QFN
(Top View)

P0.1

P0.0

GND

VDD

RSTb / C2CK

P2.7 / C2D

P0.6

P0.7

P1.0

P1.1

GND

P1.2

P
0.

2

P
0.

3

P
0.

4

P
0.

5
GND

1

6 11

16

P
1.

7

P
1.

6

P
1.

5

P
1.

3

Figure 6.1.  EFM8SB1x-QFN20 引出线

Table 6.1.  Pin Definitions for EFM8SB1x-QFN20

Pin

Number

Pin Name Description Crossbar Capability Additional Digital
Functions

Analog Functions

1 P0.1 Multifunction I/O Yes P0MAT.1

INT0.1

INT1.1

ADC0.1

CS0.1

AGND

2 P0.0 Multifunction I/O Yes P0MAT.0

INT0.0

INT1.0

CS0.0

VREF

3 GND Ground

4 VDD Supply Power Input
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Pin

Number

Pin Name Description Crossbar Capability Additional Digital
Functions

Analog Functions

5 RSTb /

C2CK

Active-low Reset /

C2 Debug Clock

6 P2.7 /

C2D

Multifunction I/O /

C2 Debug Data

7 P1.7 Multifunction I/O Yes P1MAT.7 XTAL4

8 P1.6 Multifunction I/O Yes P1MAT.6 XTAL3

9 P1.5 Multifunction I/O Yes P1MAT.5 CS0.13

10 P1.3 Multifunction I/O Yes P1MAT.3 ADC0.11

CS0.11

11 P1.2 Multifunction I/O Yes P1MAT.2 ADC0.10

CS0.10

12 GND Ground

13 P1.1 Multifunction I/O Yes P1MAT.1 CMP0N.4

CS0.9

14 P1.0 Multifunction I/O Yes P1MAT.0 CMP0P.4

CS0.8

15 P0.7 Multifunction I/O Yes P0MAT.7

INT0.7

INT1.7

ADC0.7

CS0.7

IREF0

16 P0.6 Multifunction I/O Yes P0MAT.6

CNVSTR

INT0.6

INT1.6

ADC0.6

CS0.6

17 P0.5 Multifunction I/O Yes P0MAT.5

INT0.5

INT1.5

ADC0.5

CS0.5

18 P0.4 Multifunction I/O Yes P0MAT.4

INT0.4

INT1.4

ADC0.4

CS0.4

19 P0.3 Multifunction I/O Yes P0MAT.3

EXTCLK

WAKEOUT

INT0.3

INT1.3

ADC0.3

CS0.3

XTAL2
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Pin

Number

Pin Name Description Crossbar Capability Additional Digital
Functions

Analog Functions

20 P0.2 Multifunction I/O Yes P0MAT.2

RTCOUT

INT0.2

INT1.2

ADC0.2

CS0.2

XTAL1

Center GND Ground
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6.2  EFM8SB1x-QFN24 引脚定义

24 23 22 21 20 19

1

2
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4

5

6

7 8 9 10 11 12

18

17
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14

13

24 pin QFN
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VDD
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N/C

RSTb / C2CK
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7 
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7
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1.

6
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5
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4

P0.6

P0.7

P1.0

P1.1

P1.2

P1.3

P
0.

0

P
0.

1

P
0.

2

P
0.

3

P
0.

4

P
0.

5

VSS

Figure 6.2.  EFM8SB1x-QFN24 引出线

Table 6.2.  Pin Definitions for EFM8SB1x-QFN24

Pin

Number

Pin Name Description Crossbar Capability Additional Digital
Functions

Analog Functions

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

Number

Pin Name Description Crossbar Capability Additional Digital
Functions

Analog Functions

6 RSTb /

C2CK

Active-low Reset /

C2 Debug Clock

7 P2.7 /

C2D

Multifunction I/O /

C2 Debug Data

8 P1.7 Multifunction I/O Yes P1MAT.7 XTAL4

9 P1.6 Multifunction I/O Yes P1MAT.6 XTAL3

10 N/C No Connection

11 P1.5 Multifunction I/O Yes P1MAT.5 CS0.13

12 P1.4 Multifunction I/O Yes P1MAT.4 ADC0.12

CS0.12

13 P1.3 Multifunction I/O Yes P1MAT.3 ADC0.11

CS0.11

14 P1.2 Multifunction I/O Yes P1MAT.2 ADC0.10

CS0.10

15 P1.1 Multifunction I/O Yes P1MAT.1 CMP0N.4

CS0.9

16 P1.0 Multifunction I/O Yes P1MAT.0 CMP0P.4

CS0.8

17 P0.7 Multifunction I/O Yes P0MAT.7

INT0.7

INT1.7

ADC0.7

CS0.7

IREF0

18 P0.6 Multifunction I/O Yes P0MAT.6

CNVSTR

INT0.6

INT1.6

ADC0.6

CS0.6

19 P0.5 Multifunction I/O Yes P0MAT.5

INT0.5

INT1.5

ADC0.5

CS0.5

20 P0.4 Multifunction I/O Yes P0MAT.4

INT0.4

INT1.4

ADC0.4

CS0.4

21 P0.3 Multifunction I/O Yes P0MAT.3

EXTCLK

WAKEOUT

INT0.3

INT1.3

ADC0.3

CS0.3

XTAL2
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Pin

Number

Pin Name Description Crossbar Capability Additional Digital
Functions

Analog Functions

22 P0.2 Multifunction I/O Yes P0MAT.2

RTCOUT

INT0.2

INT1.2

ADC0.2

CS0.2

XTAL1

23 P0.1 Multifunction I/O Yes P0MAT.1

INT0.1

INT1.1

ADC0.1

CS0.1

AGND

24 P0.0 Multifunction I/O Yes P0MAT.0

INT0.0

INT1.0

CS0.0

VREF

Center GND Ground
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6.3  EFM8SB1x-QSOP24 引脚定义

P0.2

P0.1

P0.0

GND

VDD

RSTb / C2CK

C2D / P2.7

N/C

P0.4

P0.5

P0.6

P0.7

P1.0

P1.1

P1.2

P1.3

P1.4

2

1

4

3

5

6

7

24 pin QSOP
(Top View)

8

9

10

11

12

23

24

21

22

20

19

18

17

16

15

14

13P1.6

P1.7

P0.3

N/C

N/C

N/C

P1.5

Figure 6.3.  EFM8SB1x-QSOP24 引出线

Table 6.3.  Pin Definitions for EFM8SB1x-QSOP24

Pin

Number

Pin Name Description Crossbar Capability Additional Digital
Functions

Analog Functions

1 P0.2 Multifunction I/O Yes P0MAT.2

RTCOUT

INT0.2

INT1.2

ADC0.2

CS0.2

XTAL1

2 P0.1 Multifunction I/O Yes P0MAT.1

INT0.1

INT1.1

ADC0.1

CS0.1

AGND
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Pin

Number

Pin Name Description Crossbar Capability Additional Digital
Functions

Analog Functions

3 P0.0 Multifunction I/O Yes P0MAT.0

INT0.0

INT1.0

CS0.0

VREF

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 /

C2CK

Active-low Reset /

C2 Debug Clock

10 P2.7 /

C2D

Multifunction I/O /

C2 Debug Data

11 P1.7 Multifunction I/O Yes P1MAT.7 XTAL4

12 P1.6 Multifunction I/O Yes P1MAT.6 XTAL3

13 N/C No Connection

14 P1.5 Multifunction I/O Yes P1MAT.5 CS0.13

15 P1.4 Multifunction I/O Yes P1MAT.4 ADC0.12

CS0.12

16 P1.3 Multifunction I/O Yes P1MAT.3 ADC0.11

CS0.11

17 P1.2 Multifunction I/O Yes P1MAT.2 ADC0.10

CS0.10

18 P1.1 Multifunction I/O Yes P1MAT.1 CMP0N.4

CS0.9

19 P1.0 Multifunction I/O Yes P1MAT.0 CMP0P.4

CS0.8

20 P0.7 Multifunction I/O Yes P0MAT.7

INT0.7

INT1.7

ADC0.7

CS0.7

IREF0

21 P0.6 Multifunction I/O Yes P0MAT.6

CNVSTR

INT0.6

INT1.6

ADC0.6

CS0.6

22 P0.5 Multifunction I/O Yes P0MAT.5

INT0.5

INT1.5

ADC0.5

CS0.5
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Pin

Number

Pin Name Description Crossbar Capability Additional Digital
Functions

Analog Functions

23 P0.4 Multifunction I/O Yes P0MAT.4

INT0.4

INT1.4

ADC0.4

CS0.4

24 P0.3 Multifunction I/O Yes P0MAT.3

EXTCLK

WAKEOUT

INT0.3

INT1.3

ADC0.3

CS0.3

XTAL2
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6.4  EFM8SB1x-CSP16 引脚定义

可使用符合行业标准的表面安装装配技术处理并焊接 CSP 设备。但是，由于 CSP 设备主要采用硅制成，并非密封在塑料内，这些设备易
受到机械损伤的影响，且可能对光照十分敏感。当必须在暴露于光照的环境中使用 CSP 封装时，可能需要使用不透明材料覆盖在顶部和
侧面。

16 pin CSP
(Top View)

RSTb / C2CK P2.7 / C2D

A3

B3

C3

D3

P0.1

P0.2

P0.4

A2

B2

C2

D2

P1.4

P0.6

P0.3

P0.5

A1

B1

C1

D1

P1.1

P1.3

P1.0

P0.7

A4

B4

C4

D4

VDD

GND

P0.0

Figure 6.4.  EFM8SB1x-CSP16 引出线

Table 6.4.  Pin Definitions for EFM8SB1x-CSP16

Pin

Number

Pin Name Description Crossbar Capability Additional Digital
Functions

Analog Functions

A1 P0.7 Multifunction I/O Yes P0MAT.7

INT0.7

INT1.7

ADC0.7

CS0.7

IREF0

A2 P0.5 Multifunction I/O Yes P0MAT.5

INT0.5

INT1.5

ADC0.5

CS0.5

A3 P0.4 Multifunction I/O Yes P0MAT.4

INT0.4

INT1.4

ADC0.4

CS0.4
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Pin

Number

Pin Name Description Crossbar Capability Additional Digital
Functions

Analog Functions

A4 P0.0 Multifunction I/O Yes P0MAT.0

INT0.0

INT1.0

CS0.0

VREF

B1 P1.0 Multifunction I/O Yes P1MAT.0 CMP0P.4

CS0.8

B2 P0.3 Multifunction I/O Yes P0MAT.3

EXTCLK

WAKEOUT

INT0.3

INT1.3

ADC0.3

CS0.3

XTAL2

B3 P0.2 Multifunction I/O Yes P0MAT.2

RTCOUT

INT0.2

INT1.2

ADC0.2

CS0.2

XTAL1

B4 GND Ground

C1 P1.3 Multifunction I/O Yes P1MAT.3 ADC0.11

CS0.11

C2 P0.6 Multifunction I/O Yes P0MAT.6

CNVSTR

INT0.6

INT1.6

ADC0.6

CS0.6

C3 P0.1 Multifunction I/O Yes P0MAT.1

INT0.1

INT1.1

ADC0.1

CS0.1

AGND

C4 VDD Supply Power Input

D1 P1.1 Multifunction I/O Yes P1MAT.1 CMP0N.4

CS0.9

D2 P1.4 Multifunction I/O Yes P1MAT.4 ADC0.12

CS0.12

D3 RSTb /

C2CK

Active-low Reset /

C2 Debug Clock

D4 P2.7 /

C2D

Multifunction I/O /

C2 Debug Data
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7. CSP16 封装规格

7.1  CSP16 封装尺寸

Note: 可使用符合行业标准的表面安装装配技术处理并焊接 CSP 设备。但是，由于 CSP 设备主要采用硅制成，并非密封在塑料内，这些
设备易受到机械损伤的影响，且可能对光照十分敏感。当必须在暴露于光照的环境中使用 CSP 封装时，可能需要使用不透明材料覆盖在
顶部和侧面。

Figure 7.1.  CSP16 封装图

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

ccc 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 焊盘布局

Figure 7.2.  CSP16 PCB 焊盘布局图

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 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 µm 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 JEDEC/IPC J-STD-020 specification for Small Body Components.
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7.3  CSP16 封装标识

PPPP
TTTT
YYWW

Figure 7.3.  CSP16 封装标识

封装标识的组成为：

• PPPP – 指定部件编号。

• TTTT – 跟踪或生产代码。

• YY – 生产年份的最后 2 位数字。

• WW – 设备生产时的 2 位工作周。
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8.1  QFN20 封装尺寸

Figure 8.1.  QFN20 封装图

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

e1 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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8. QFN20G Package Specifications
Note: This section includes packaging information for G-grade devices.



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 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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8.2  QFN20 PCB 焊盘布局

Figure 8.2.  QFN20 PCB 焊盘布局图

Table 8.2.   QFN20 PCB Land Pattern Dimensions

Dimension Min Max

C1 2.70

C2 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 µm 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.

8.3  QFN20 封装标识

PPPP
PPPP

TTTTTT
YYWW #

Figure 8.3.  QFN20 封装标识

封装标识的组成为：

• PPPPPPPP – 指定部件编号。

• TTTTTT – 跟踪或生产代码。

• YY – 生产年份的最后 2 位数字。

• WW – 设备生产时的 2 位工作周。

• # – 设备版本（A、B 等）。
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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

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

e1 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 —
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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

Figure 9.2.   QFN20 PCB Land Pattern Drawing

Table 9.2.   QFN20 PCB Land Pattern Dimensions

Dimension Min Max

C1 2.70

C2 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 µm

minimum, all the way around the pad.
5. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
6. The stencil thickness should be 0.125 mm (5 mils).
7. The ratio of stencil aperture to land pad size should be 1:1 for the perimeter pads.
8. A 2x2 array of 0.75 mm openings on a 0.95 mm pitch should be used for the center pad to assure proper paste volume.
9. A No-Clean, Type-3 solder paste is recommended.

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

9.3  QFN20 Package Marking

PPPP
PPPP

TTTTTT
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.).

EFM8SB1 Data Sheet
QFN20A Package Specifications

silabs.com | Building a more connected world. Rev. 1.4  |  58



10. QFN24 Package Specifications

10.1  QFN24 Package Dimensions

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

b 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

ccc — — 0.08

ddd — — 0.10

EFM8SB1 Data Sheet
QFN24 Package Specifications

silabs.com | Building a more connected world. Rev. 1.4  |  59



Dimension Min Typ Max

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 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

Figure 10.2.   QFN24 PCB Land Pattern Drawing

Table 10.2.   QFN24 PCB Land Pattern Dimensions

Dimension Min Max

C1 3.90 4.00

C2 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 µm

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

PPPPPPPP
TTTTTT
YYWW #

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 封装规格

10.1  QSOP24 封装尺寸

Figure 10.1.  QSOP24 封装图

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 Min Typ Max

theta 0º — 8º

aaa 0.20

bbb 0.18

ccc 0.10

ddd 0.10

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 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 焊盘布局

Figure 10.2.  QSOP24 PCB 焊盘布局图

Table 10.2.   QSOP24 PCB Land Pattern Dimensions

Dimension Min Max

C 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 µm 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 No-Clean, Type-3 solder paste is recommended.

8. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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10.3  QSOP24 封装标识

PPPPPPPP   #
TTTTTTYYWW

EFM8

Figure 10.3.  QSOP24 封装标识

封装标识的组成为：

• PPPPPPPP – 指定部件编号。

• TTTTTT – 跟踪或生产代码。

• YY – 生产年份的最后 2 位数字。

• WW – 设备生产时的 2 位工作周。

• # – 设备版本（A、B 等）。
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11. 版本历史
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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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