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1. T4} Brief Introduction

SKB381 /& — /™ FEAR LI TE S 5.0 Bi4, WTHISKAE 2.4GHz ISM i A s % . AR B o2 5 .
BH BT EFR32BG21 W4 LAWK &, WNEBEE L 32 fil ARM Cotex-M33 AL #E, 345 80MHz, [F]Hf
W E 64kB RAM £l 512kB Flash, SZRFEEGE £rshit. SKB381 it 1 imi ki LK oF 4 4 o
The SKB381 is a highly integrated BLE 5.0 module, designed for high data rate, short-range wireless
communication in the 2.4GHz ISM band. The module is based on EFR32BG21 radio transceiver IC,
which integrates a 32 bit ARM Cortex-M33 76.8MHz CPU, 64kB Data RAM, 512kB Flash memory and

analog and digital peripherals. The SKB381 provides a high cost-effective BLE solution for wireless

transmission.
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Figure 1: SKB381 Without Shielding

2. 1% 5 Features

& F#EH/ Main Chip: SILICON LABS EFR32BG21A020F512IM32-B
& P KIhRE 5.0 $ri/ BLE® 5.0 protocol
& 3 BLE 4 %8/ Supported BLE all data rates: 125kbps/500kbps/1Mbps/2Mbps
& 75 5 RE/Superior Radio Performance: TX Power 20dBm / RX sensitivity
-104.9dBm@125kbps GFSK
& HRAKIh#E/ Ultra Low Power consumption: TX 9.3mA@0dBm, TX 33.8mA@10dBm, TX
60.8mA@20dBm; RX 8.8mA@1Mbps; Sleep current<5.0uA
& 2% 16 CLE i as+1 1 32 fi7 RTC @i #8+1 #% 24 AR IR Y R AE e i) 2%/

2x16bit timers+1x32bit RTC timer+1*24bit Low Energy Timer for waveform generation

& 12 {7 1M ZEEZ SAR % ADC/ 12-bit 1Msps SAR ADC
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& Sk 16 N A i RS SRR D I hg ()@ B 1/O 51 JEI/Up to 16 general-purpose 1/O pins with
output state persistence and asynchronous interrupt capabilities

& Y@, A0 A E /Module interface for general serial port, full duplex two-way

communication;

& fili{F %/ HW encryption: AES 128/256, SHA-1, SHA-2, ECC(up to 256bit), ECDSA(up to 256bit),

ECDH and J-Pake.

& 5% ROHS (B#Y) / ROHS compliance (Lead-free)

3. M5 Applications

& 7 5.0 TZkF % X BLE 5.0wireless microphone

& % N\ f H 4% Computer peripherals and 1/0 devices
b Mouse
H4% Keyboard
% 5 fib 2B Multi-touch trackpad

& T H R K% Interactive entertainment devices
15 4% Remote controller
3D 4% 3D Glasses
TR FE 4541 2% Gaming remote controller

& 1~ AR Personal Area Networks
fe R AL I % I 15 % %% Health/fitness sensor and monitor devices
=7 % % Medical devices
R+ TR FIF Key-fobs + wrist watches

& %51 HE Remote control toys

& Z g LED 4T Colourful LED Control

& 1%5° [ %11k Building automation

& ALK ML Wireless sensor networks.

& 7B RS Asset tracking.
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4. N FHHE & Application Block Diagram

SKB381 #4 N#%E M 1.8V DCDC, 10 s FERINEH 3.3V, Wl DLEEH A0t it

SKB381 module integrates 1.8V DCDC, and the |0 voltage is 3.3V by default. It can be powered by
coin battery.

BRING 32.768kHz ditiA I 32MHz fh A

The 32.768kHz and 32MHz crystal is default mounted.

Wi
1. BV 3 6¥
T 3.3v
+ ECDC Lnput ToIe
e Filter Caps| LC Filter

T o=

ac g
32, 76 e
Cryeral i
_=’ 32 WMz OuF

Cryeral

Figure 4: SKB381 Block Diagram
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5. &} X Pinout Description

ANTENNA

SKB381
Top view
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Figure 5: SKB381 Module Pinout

Pin No Pin Name Type Description
1 PB1 I/0 HH GPIO
2 PBO l/O HH GPIO
3 PAO I/0 HH GPIO
4 PA1 /0 SWDCLK; &3 47 1 104 A5 £ [ i
5 PA2 /0 SWDIO; & 47 1k 4 fe 45 1 Hicdla
6 PA3 1/O HH GPIO
7 PA4 I/O HH GPIO
8 PD4 1/O HH GPIO
9 TXD DO PA5; UART TXD
10 RXD DI PAG6; UART RXD
11 GND DG FEL V5 4
12 GND DG P V50 A
13 PD3 I/O HH GPIO
14 PD2 I/1O HH GPIO
15 VCC DV M 3.3V
16 GND DG F, Y
17 PCO I/0 HH GPIO
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18 PC1 I/O #EH GPIO
19 PC2 I/1O #EH GPIO
20 PC3 I/O HH GPIO
21 PC4 I/1O HH GPIO
22 PC5 I/1O HH GPIO
23 RES I/O Reset ZA7H; K- FH LG

6. O/ Interfaces Introduction

W DU, AU S8, (2 EAEORB S 5 A SO, BN 88 &A%, ] UART TXD, UART
RXD. 4RI HAbE: O, ERMBET FAE Bk, ZEi g% i E A A

Note:The following interfaces are supported by the module hardware, but the software support shall be
confirmed with our technology support. The default software is serial port transparent transmission,
using UART TXD, UART RXD. If other interfaces are used, please confirm with our FAE. If necessary, it

is recommended to send back the schematic diagram for confirmation.

6.1 FFH A% 5| | Digital 1/0s

SKB381 L4 16 4~ GPIO, (& 2 4~ SWD ik H &M GPIO: PA1_SWDCLK, PA2_SWDIO).
SKB381 has 16 GPIOs (including 2 SWD multiplexed GPIOs: PA1_SWDCLK, PA2_SWDIO) .

> GPIO 5] AT e & vt s A . WO GPIO 5 B E m A E, AHEITHe. I
GAEV{T SO
Each GPIO pin can be individually configured as either an output or input. More advanced configurations
including open-drain, open-source, and glitch-filtering can be configured for each individual GPIO pin.

GPIO 5| ]Iy AWEA F 2 7, a0 SPIIEAS .« &N SM R T DL 1 21 4% B0 LA> GPIO 5.
GPIO 31 By NE FT LLE A1 Bl S S R G ARl B HAA Bl e % . GPIO 1~ R GESCRe 5 AP A 5| Bl I
The GPIO pins can be overridden by peripheral connections, like SPI communication. Each peripheral
connection can be routed to several GPIO pins on the device. The input value of a GPIO pin can be
routed through the Peripheral Reflex System to other peripherals. The GPIO subsystem supports

asynchronous external pin interrupts.
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B 1A M B B ETA SIS R EM2(EM @R ILa 7t o X8| JImT th EM2/3 Hr KR AE S 3
FAEH, BT HAE EM2/3 51 JMeE . 3 E C A1 D B 5] IZEREN EM2 B B /R FFE U RTIRGS, B3
EM2 IR, PYERANFEIBE & T AF IR X 2 1
All of the pins on ports A and port B are EM2 capable (EM explain see note) . These pins may be used
by Low-Energy peripherals in EM2/3 and may also be used as EM2/3 pin wake-ups. Pins on ports C and
D are latched/retained in their current state when entering EM2 until EM2 exit upon which internal
peripherals could once again drive those ports.

—L GPIO it A5 EM4 WrE ) fRE . XL 5| FILE S DRk T .

A few GPIOs also have EM4 wake functionality. These pins are listed in the Alternate Function Table.

Table 6-1 SKB381 GPIO alternate function

GPIO Altemate Function

PCO GPIO.EM4WUG GPIO.THMSW_EN GPIO.THMSW_HALFSWITCH
PC5 GPIO.EM4WU7

PC7 GPIO.EM4WUS8

PB3 GPIO.EM4WU4

PB1 GPIO.EM4WU3

PBO IADCO.VREFP

PAO IADCO.VREFP

PA1 GPI0.SWDCLK

PA2 GPIO.SWDIO

PA3 GPIO.WWV GPIO.TDO GPIO.TRACEDA-TAO
PA4 GPIO.TDI GPIO.TRACECLK

PA5 GPIO.EM4WUO

PD2 GPIO.EM4WU9

PD1 LFXO.LFXTAL_I LFXO.LF_EXTCLK

PDO LFX0.LFXTAL_O

¥E: EM §§ Energy Mode ik Zh#E#E . M2/EM3 #4E{ i 1 A/B L1507 4% 1/0 SZFF. EMO F1 EM1
FIE T AN ERVE T GPIO ity I8 S FF
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Note: EM stand for Energy Mode. EM2 and EM3 operation is only supported for digital peripheral I/O on

Port A and Port B. All GPIO ports support digital peripheral operation in EMO and EM1.

6.2 B FLIR L ERHIEIHL Universal Synchronous/Asynchronous
Receiver/Transmitter

T8 R R D SRR R S 30— A RIS R AT /O BEHR . & SRR B AR AL 2 R 4 XL 720 UART
{5 A& RS-485. SPI. MicroWire 1 3 £k, ‘Bik Al L5 3 HFLL T Dy RE ) B &4z 1SO7816 SmartCards
[ IrDA/12S.

The Universal Synchronous/Asynchronous Receiver/Transmitter is a flexible serial /O module. It
supports full duplex asynchronous UART communication with hardware flow control as well as RS-485,
SPI, MicroWire and 3-wire. It can also interface with devices supporting: ISO7816 SmartCards / IrDA /
128S.

6.3 PN EEEED (3824 12C) Two-wire Interface (12C Compatible)

12C HEHAE MCU AT 12C MR Z MR HEEE 1. B RS FIRT 72 4 R MMM ZR, 3 Rr2 T k.
SCHRPPR R A, PR AR M PR A I, Fo VA S M\ 10kbit/s ik 1IMbit/s. IEFE & fhHAn
HE, SRVFSEERT & SMBus 5 5t. 12C BB OB R 3% 11 Fo v x % it A 1k A7 s B ) 58 IS 42 i AT
= H SRR . RIS S AR AR N IR BN IE R B 3R . TEVER, JFARRTA 12C SEEIETA e
AR N A AT
The 12C module provides an interface between the MCU and a serial 12C bus. It is capable of acting as
both a master and a slave and supports multi-master buses. Standard-mode, fast-mode and fast-mode
plus speeds are supported, allowing transmission rates from 10kbit/s up to 1Mbit/s. Slave arbitration and
timeouts are also available, allowing implementation of an SMBus-compliant system. The interface
provided to software by the 12C module allows precise timing control of the transmission process and
highly automated transfers. Automatic recognition of slave addresses is provided in active and low

energy modes. Note that not all instances of 12C are avaliable in all energy modes.

6.4 ¢ 0 Flash Program 1/Os
SKB381 A FiANMGEE 1, 43l /& SWDCLK Fl SWDIO. 3X N304k & 47 112 L ik 7 — ANk il
1 (DAP) , AR AR AR AR G2t 7 — A RiEmom K BLE], AT LSRR s A 2 2
FWBHIN B 4pin #20 (VCC, GND, SWDCLK, SWDIO) .
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SKB381 has two programmer pins, respectively SWDCLK pin and SWDIO pin. The two pin Serial Wire
Debug (SWD) interface provided as a part of the Debug Access Port (DAP) offers a flexible and powerful
mechanism for non-intrusive debugging of program code. Breakpoints and single stepping are part of
this support. It is suggested that a 4-pin interface (VCC,GND,SWDCLK,SWDIO) should be reserved on

your design.

6.5 Bk & EiAHIED Pulse Density Modulation(PDM) Interface
PDM B gk B2 #] (PDM) 5. [% & H) Sigma-delta ADC. 7 f% & &5 FHL s PDM B¢
Sigma-delta Azt Ak F 5 & SR A A 474 VRIS g B &5 o PR AR UBRAR 7> S AR (CIC) gk 2 H Tl B
A EURFL . PDM SZHF 744 RS B R I8 A A Z 5 A DMA 1£ 47
The PDM module provides a serial interface and decimation filter for Pulse Density Modulation (PDM)
microphones, isolated Sigma delta ADCs, digital sensors and other PDM or sigma delta bit stream
peripherals. A programmable Cascaded Integrator Comb (CIC) filter is used to decimate the incoming bit

streams. PDM supports stereo or mono input data and DMA transfer.

6.6 & Analog to Digital Converter

IADC /& —FVR-&480, 454 T SAR Fil Delta-Sigma #8514 . & 15y ke ik 12 hr, S il
1% 1Msps. BEPFIERAEIRD T 2 A AR RGBSR h RS UGS R, AT
LRI IR, BRI E Y i B 7 1 51 L
The IADC is a hybrid architecture combining techniques from both SAR and Delta-Sigma style
converters. It has a resolution of up to 12bits at up to 1Msps. Hardware oversampling reduces
system-level noise over multiple front-end samples. The IADC includes integrated voltage references.
Inputs are selectable from a wide range of sources, including pins configurable as either single-ended or

differential.

7. 40 2% Module Specifications

#4444 /Hardware Features

BH/Model SKB381
REkHK R /Antenna Type PCB Antenna/ External Antenna(UF.L IPEX-1)
& FrIChip-set Solution EFR32BG21A020F512IM32-B

11/16 SKB381-DA-001,A/1




SKYLAB

Simplify Your System

BRI R TIZEHAA R
Skylab M&C Technology Co., Ltd

SKB381 #it% 15 datasheet

B [E/Voltage

1.71V~3.8V

JR~}/Dimension(LxWxH)

TR Fr#E/Wireless Standards

20.0%12.0%x2.0 mm

Bluetooth 5.0

$i# i EIFrequency Range

2400MHz---2483.5MHz

{&% % % /Data Rates

125kbps,500kbps,1Mbps,2Mbps(Bluetooth ® 5.0)

& E B /Communication distance

TBD

I~ #%&PE E /broadcast distance

TBD

T2k %4 /Wireless Security

AES HW Encryption

K5t ThZ /Transmit Power

+0dBm to +20dBm

i /Modulation

GFSK

-97.5dBm sensitivity @ 1Mbit/s GFSK1

B R B F/Receive Sensitivity -94.4dBm sensitivity @ 2Mbit/s GFSK
-104.9dBm sensitivity @ 125kbps GFSK
T/E#E/Work Mode Central/ Peripheral (Master/ Slave device in BLE connection)
¥t 3 %/Power Consumption
RN R ThE Default TX 20dBm
BN ThZ/Default RX 8.8mA (1Mbit/s, 2GFSK, f = 2.4 GHz)
‘ 5.0uA(EM2 Deep Sleep current [96kB RAM retention and
/dl d
ZHAAdle mode RTC running from LFXQO])
RETh#/Transmit power 60.8mA (f=2.4 GHz, CW, 20dBm PA, 10dBm output power,
consumption PAVDD =3.0 V)
I~ #&Ih#E/Broadcast power TBD
consumption
TBD
¥ % #E/Data connection —
power consumption
TBD

ikiE/Certification ROHS
Operating Temperature: -40°C~85C
Storage Temperature: -40°C~125C
¥ 3E/Environment

Operating Humidity: 10%~50% Non-condensing

Storage Humidity: 5%~90% Non-condensing

¥E Note :

1 REBERAE % T IB, BN UL T R 25 K 3 o

12/16
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Values collected with conducted measurements performed at the end of the matching network.

Table9-1: #%[R 2% Absolute Maximum Ratings

Parameter Condition | Min. Max. Unit Note
Storage Temperature Ta -40 125 °C
Operating Temperature Ty -40 85 °C
Humidity RH 0 50 % Non-condensing, Non-biased
Module pin has no internal ESD
ESD Protection (HBM) | Vess | TBD| TBD | v | Protection component Please put
them on the exposed pins
(i.e. button,LED directly drive)
Supply Voltage VCC -0.3 3.8 \Y
Voltage On Any I/O Pin VCCio -0.3 | VCC+0.3 | V
Table9-2 ## 2% Recommended Operation Ratings
Parameter Symbol Min. Type Max. Unit
Power Supply VCC 1.71 3.3 3.8 \%
Input Low Voltage Vi 0 - 0.3*vCC Vv
Input High Voltage VH 0.7*vCC - VCC \Y
Sink/Source Current per 10 pin liomax - - 50 mA
Sink/Source Current for all 10 pins lloALLMAX - - 200 mA

13/16
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8. PCB %1% PCB Design Guide

B 12.0mm B 1.9mm
1.0mm

U.BmmjL

20.0mm

1.3mm
1.2mm

k*LMm

2.2mm
Figure 9 SKB381 Recommended PCB Footprint

e NINPRIE R R, FREI TSR A AR v R B R PCB H4k . dnfg B, AT AR T EHE BRI S

S PNIAL IS

Note: In order to speed up your design, we can provide standard schematic diagram and PCB package.

If necessary, the design drawing can also be sent back for confirmation by our technical support

personnel.
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9. 423 fE## Manufacturing Process Recommendations

245 °C to 260 °C max.30 seconds

.1

Max. Ramp Up Rate = 3*°Clis
Max. Ramp Down Rate = 6°Cls

v

— ===

T "
= T
=
—
(441
-
Q
(=1
]
(4]
'—
25
VR

80-150 seconds

217 °C
—— tL-—.\
200°C

150 °C
ts .51
80-120 seconds
le Time 25°C to Peak 5
8 minutes max. Time e

Figure 10: SKB381 Typical Lead-free Soldering Profile

1R AP M L BGR T T AR R, g EeRde. R, R BRIV A .
2.6 H HERE A L B 2 PR B e I P T RE s R AR |

Note:

1. The final re-flow soldering temperature map chosen at the factory depends on additional external

factors, for example, choice of soldering paste,size, thickness and properties of the module’s baseboard

etc.

2. Exceeding the maximum soldering temperature in the recommended soldering profile may

permanently damage the module!

15/16
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10. 3415 2 Packaging Specification

SKB381 Bt NFLAL, MAFEAL 528 AN Hit. LA T FEs .

SKB381 modules are put into tray and 528 units per tray. Each tray is ‘dry’ and vacuum packaging.

INPACK (528pcs)

E
124

133.0

3ar L

e - LGN PAANG -od

"PLATL Gepcs) i
0 T a I = 1 &

o
i

Figure 11: SKB381 Packaging

11. Bt Z&{Z B Contact Information

HYITH R TRRHE ARG R AF

Skylab M&C Technology Co., Ltd.

Mtk PRYIE X A AR BRI <l B 35 Tolk el 9 #k 6 #%

Address: 6 Floor, No.9 Building, Lijincheng Scientific & Technical park, Gongye East Road,
Longhua District, Shenzhen, Guangdong, China

k% HiE: Sales Phone: 86-755 8340 8210

FAREIE: Technical Phone: 86-755 8340 8510

f&H Fax: 86-755-8340 8560

HE48 E-Mai: sales1@skylab.com.cn

M ik Website: www.skylab.com.cn www.skylabmodule.com
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