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1. P2 EAN4E1 Product Introduction

SKB380 iyt — AN FEAE UM AT 5.0 IR IUHE (BLE) RS itk . ik [ 47 ARM Cortex-MO 32 7 ib 2
#%, 512KB Flash, 64KB SRAM, Jf4/ UART. SPI. 12C. PWM. ADC %5454, BHiA ]t/ ThFe
RS, FRESHRF RS, B E. Ba g, HE T Tk sH5E 10T M.
The SKB380 module is a highly integrated Bluetooth 5.0 low power (BLE) single-mode Bluetooth module. The
module comes with ARM Cortex-MO0 32-bit processor, 512KB Flash, 64KB SRAM. It integrates UART, SPI, 12C,
PWM, ADC and other rich peripherals. The module has the advantages of small size and low power consumption,
which is very suitable for IOT application scenarios such as smart wearable devices, smart homes, sports and

fitness equipment, consumer electronics, and industrial control.

(a7 B4/ No shielding) (717 B WiefF:/With shielding)

Figure 1: SKB380 product picture

2. ¥ 5/ Features

PR ZhkE BLE 5.0 43/ Bluetooth® 5.0 low energy
SCHRE I B F %%/ Support UART-to-BLE transparent transmission.
¥ BLE # F A%/ Supported BLE data rates : 1Mbps, 2Mbps

6 % 24 fE 28, SZFF RTC/ 6x24bit timers, RTC support

L 4

*

L 4

*

& ¥ 6 iEiE PWM/ Support up to 6 channel PWM

& 3% 12 {i. ADC i 2h &g/ 12bit ADC and 3 configurable channels

¢ 19*GPIO, 2*SPI, 2*12C,

& 1% PGA, SZHEELZE T XA/ 1*PGA, support microphone analog input
L 4

4 ROHS (e#y) / ROHS compliance (Lead-free)

4/29 SCREE G ANERATE, ATINUE, REVFRI ST SKB380-DA-001,A/1
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3. M A5/ Applications

& LG N\ % 4h %/ Computer peripherals and 1/0 devices
B/ Mouse
4%/ Keyboard
% 4%/ Multi-touch trackpad

& 2 H AR R/ Interactive entertainment devices
#1548/ Remote controller
3D HR%%/ 3D Glasses
Tk 241 2%/ Gaming controller

& A\ J=I5 K/ Personal Area Networks
il B A% 8¢ % Wi 5 B %/ Health/fitness sensor and monitor devices
=97 13 %%/ Medical devices
A R+ T2 T34/ Key-fobs + wrist watches

& %It H/Remote control toys

& = WAL T {5 bR/Indoor Location Beacons

& FtaEfz LED 47/Colourful LED Control

& %5 [ 3h1k/Building automation

& (LA 4% /Sensor networks.

& %77E B/ Asset tracking.
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4. N FtEE/Application Block Diagram

SKB380 #5215k 1.1V DCDC, EKiANG 32.768kHz fitfAF1 16MHz k.

SKB380 module integrates 1.1V DCDC. The 32.768kHz and 16MHz crystal is default mounted.
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Figure 4: SKB380 Block Diagram
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5. &} X /Pinout Description

SWDIO
SWDCLK
P0.18
P0.20

SKB380
Top view  RSTN

P0.15
BOOTO
P0.01

P0.00
P0.34

£€'0d
axl/60'0d 4"
axuy/ol'od pgx"

Li'od gt

4X'CE Sl

Figure 5: SKB380 5| j{/El/SKB380 Module Pinout

/ /
AW R 5| 12 A/Pin type #& 7 /Remark
Pin No. | Pin Name
1 GND Ground 545 /Ground PAD
1.8~3.6V HLEHL A, £/ —A 10uF F1—/> 0.1uF JEJ A5
i1 R 2 JEY
2 VCC Power Supply
1.8V to 3.6V power supply,Place a 10uF and a 0.1uF filter
capacitors near pin1 and pin2
3 P0.23 Digital I/O 38 FH 4\ /% H 3% 1 /General input/output port
4 P0.24 Digital /0 388 FF 465\ /4 4 355 T /General input/output port
5 P0.25 Digital I/O 38 FH % N /% H 3% 1 /General input/output port
6 50,26 Digital 1/0; Analog | i Fi % \/% i 3 1 /General input/output port;
| input BOXUHH N 11/ADC input 4
. 50,27 Digital I/O; Analog | 18 F % A\ /% th % 1/General input/output port;
' input R 46y N 11/ADC input 5

7129 SR G AN AT, ARINUVE, REVFI AR 1 SKB380-DA-001,A/1
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Digital I/O; Analog

38 FH % N\ /5 H 3% 1 /General input/output port;

8 P0.31
input R 46y N\ T1/ADC input 6
o 50,32 Digital I/O; Analog | & F % A\ /% th % 1 /General input/output port;
| input Bk i\ L1/ADC input 7
10 GND Ground 545 /Ground PAD
y 50,33 Digital 1/0; Analog | i % A /% H it T /General input/output port;
' input BEH L s N\ 11 /ADC input 0
3 FH % \ /%3 H 3% 1 /General input/output port;
P0.09/ Digital 1/0; Analog .
12 R i A L1/ADC input 1
TXD input .
BRIAH 0 R i%/Default UART TX
5010/ 38 FH 4\ /% H 3% 1 /General input/output port
13 R)I(D Digital I/O FL 28454 N\ /Cap detection for touch pad input
2Rk & O it/Default UART RX
38 FH % N /% H 3% 1 /General input/output port
14 P0.11 Digital I/O .
HL 75 fili %\ /Cap detection for touch pad input
I8 FH % N\ H i 1 /General input/output port
15 P0.14 Digital I/O )
HL 7% fili % 41 \/Cap detection for touch pad input
I8 FH % N\ H i 1 /General input/output port
16 P0.34 Digital I/O .
H 7% fili %41 \/ Cap detection for touch pad input
17 P0.00 Digital 1/0 38 FH %5 N\ /%47 H 35 11 /General input/output port
18 P0.01 Digital I/O 38 FH % \ /% H 3% 1 /General input/output port
JAshiEsE 0, mr P B AR BN, BN N/
1 BOOT Digital |
9 ooTo gita Boot_select[0], enter program mode or test mode when high
20 P0.15 Digital I/O 38 FH % N\ /% H 3% 1 /General input/output port
01 RST N Digital I/O; CBRIL) 38 F % A\ /4 Hi 3% 11/ (Default) General input/output port
- System Reset (FHicE) 267/ (Need configuration) Reset
22 P0.20 Digital 1/0 38 FH %65 \/% H 3% 1 /General input/output port
23 P0.18 Not Connect it a5 A\ M i 3 1 /General input/output port
Hardware debu
24 SWDCLK ? B AT A 2GR IS b\ 11/SWD(Serial wire debug)  clock input
and Flash program
Hardware Debug | #1721 ZE 110 [1/SWD(Serial wire debug) data input
25 SWDIO
and Flash Program | and output
8/29 WRYE R INBATE, ARIHLE, REVFATAEY #L SKB380-DA-001,A/1




SKYLAB

Simplify Your System
PRI LR AAT IR SKB380 17 5.0 HL4LHK 1
Skylab M&C Technology Co., Ltd SKB380 BLE 5.0 module datasheet

6. e/ 4H/Function description

6.1 HIE. W4 5514/ Power supply, clock, and reset
B BAE 2 FED#EER/ The module has 2 low power consumption modes:

BEAR LR/ Sleep mode

1t Sleep #\ T, CPU {#1L1g1T, KEinshicarfras WAEZRIHEIETAE (Bk GPIO LR 5 RN E . RTC
58>, SRAM W#ELRFF, GPIO RARSF, RTC 48217, @il RTC [LEC . GPIO thii, wwefE CPU. CPU
MalE S5, W E ST 2RI INE SRAM 85, ToFE BT EIRS. / In Sleep mode, the CPU stops running, most of
the peripheral registers will lose their contents and stop working (except GPIO pull-up/down and wake-up
configuration, RTC), SRAM content is maintained, GPIO status is maintained, and RTC continues to run. The
CPU can be waked by RTC matching interrupt and GPIO interrupt. After the CPU wakes up, it can directly run the
previously loaded SRAM code without reloading the code.

FHBE/OFF mode

f£ OFF #3UF, CPU fF1Lig4T, K shid 7 as WA ERIHMEILTAE (Fk GPIO LM 5L E . RTC
48>, SRAM W E%K, GPIO RA&LRRE, RTC {#1Ligfr. @il GPIO i, mImiiE CPU. CPU Mifi)m, K= AL
HPMBANLIZAT
In OFF mode, the CPU stops running, most of the peripheral registers will lose their contents and stop working
(except GPIO pull-up/down and wake-up configuration, RTC), SRAM contents are lost, GPIO status is maintained,
and RTC stops running. The CPU can be waked by GPIO interrupt. After the CPU wakes up, it will reset and
reload the code.

Sleep 5\ N IJAELL OFF B TIFE K, {HE Sleep fzURENS TRIZ MR . AR ERIT R R DIAERIN, fEORIFIE
SFEAEDIREIEH I OL T, BRI ) SIS TA) 2055 ) 1 18] bR s e (R] R I 18] ) BE Sleep #E3K, I H 3t
fig
The Sleep mode may wake the CPU up more quickly in spite of its higher power consumption compared with the
OFF mode. For the module under the low power consumption mode, it will periodically (approximately at the
broadcast interval or connection interval) enter the Sleep mode and automatically wake up while maintaining the
normal Bluetooth communication function.

BT b 28 90 A0 25 sl s Y5 5 A I B, SN B T CPU BARCRES 70 Ah i, AR I 85 H T RTC
AR T R B B

9/29 SR G AN AT, ARINUVE, REVFI AR 1 SKB380-DA-001,A/1
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The module clock system includes a high-speed clock source and a low-speed clock source. The former is used
for the CPU and most peripherals, and the latter is used for RTC. The entire module contains the following
clocks:
® 32MHz N & &k RC #R3% 28 , Kk J5 K 3%/ 32MHz internal high-speed RC oscillator with 3% accuracy after
calibrating
® 32KHz W #B{i# RC Ry 2%, KiHE)5 s 500ppm/ 32KHz internal low-speed RC oscillator with 500ppm
accuracy after calibrating
® 16MHz =3 f AR 7 %%/ 16MHz high-speed crystal oscillator
® 32.768Hz k1% AR % 2%/ 32.768Hz low-speed crystal oscillator
® 3k RECN 2,3,4 1) DLL&DBL #ifH¥F (16MHz =il i £0 i 47 {541 / DLL&DBL phase-locked loop with
multiplication factor of 2,3,4 (for frequency multiplication of 16MHz high-speed clock)
® % 32KHz W ERIE RC k% 434F o R GUAIRIE I B v, SRS E IR 16M iR e i b n) e T A
1§ RC32K #=3% % 4% 4 32.768KHz./ If the 32KHz internal low-speed RC oscillator serves as the system
low-speed clock source, the module will regularly calibrate it with a 16M crystal oscillator high-speed clock
to ensure that the frequency of RC32K oscillator is kept at 32.768KHz.
P R WK 6-1 Fras. CPU SZRERIRT 2184/ The clock system is shown in Figure 6-1. The clock sources
supported by the CPU are:
® 16MHz /¥R 41/ 16MHz crystal clock
® 4A8MHz R % 4Nt &6/ 48 MHz crystal DLL clock
® G64MHz iR (% 4k £/ 64MHz crystal DLL clock
® 32MHz RC &% 25 i #h GZA 805~ RF JEiZ1E® T.4E)/ 32MHz RC oscillator clock(The RF can’ t work under

this clock source)

10/29 SURSEE s ANERATT S AT, REVFAT AR SKB380-DA-001,A/1
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RC32M | —| /128 |250KHz
32 TEAKHz
PM RTC
RC3ZK 32 TEEKHz
Ixtal32K >
%T1 EM 16MHz }
v PCRM ——m= PCR
DLL&DBL AZABS4MHE F"

& 6-1 BT4h R4/ Clock system
BN B ML A ThRE, @i fhl 24788, A sCIA B = AT .

With independent reset function, the module peripherals may be reset through the control register.

BRPUZAL 5] BT SEUREME R ORI AL, BAL SIS 120KQ Ef A fll . BALE SR AT 2L

The module reset pin, which integrates a 120K Q pull-up resistor internally, can realize the hardware reset of the

entire module. The reset signal is active low.

6.2 O 4/ Interface introduction

6.2.1 GPIO

RSt 20/9 4> GPIO, 4> GPIO 5 BT rT LA H B4 Be B et A« it BB 70 By Ahisc Dh g 1. GPIO

FEPEWTT

The module provides 20/ 11 GPIOs, and each GPIO pin can be configured by software as input, output or most

digital peripheral function ports. GPIO characteristics are as follows:

® &3~ GPIO Al LABCE H ERRiffH, Al fitik i) E R H L fHZ40Ch/ Each GPIO can be configured with its

pull-up/down resistance, and the available pull-up/down resistance parameters are:

v 7%, A /Floating, high impedance

v oag by, EhiHFEZ) 150K Q/ Strong pull-up, with pull-up resistance of about 150K Q@

v 55 Edr, EhiEFEZ) 1M Q/ Weak pull-up, with pull-up resistance of about 1M Q

v R, FHHFHZ 100K Q/ Pull-down, with pull-down resistance of about 100K Q@
® iy GPIO n] > FFmafiga N, 1 il & e b A sl R B,

R Sleep #EEL OFF #4150t

11729 SURSEE s ANERATT S AT, REVFAT AR
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fi£ . / All GPIOs support wake-up input, and may be configured as a rising edge or falling edge to wake up the
module from Sleep mode or OFF mode.
® Jirfy GPIO SCRPAMME AN, AT G B v B P ik b W R 605 BT R B i
K, PR S E RS RSP A . / All GPIOs support external interrupt input and can be configured as an
edge or level trigger interrupt.
Edge trigger includes rising edge and falling edge trigger, level trigger includes high level and low level trigger
® GPIO % IRASTE Sleep #i:ak OFF #ixUnT L B - #F. / GPIO output state can be configured and maintained
in Sleep mode or OFF mode
® 4 GPIO fit & B /MM B A, 5 2T RN B R i, ARERCE AL . / When the GPIO is
configured as an external wake-up input, the internal pull-up/down resistors need to be turned on, and
GPIO cannot be configured as a high-impedance state.
v HEE N TR, 7 B S PSR S L BE/ For configuration of rising edge wake-up, the internal
pull-down resistors shall be turned on
v OHECE N N RSB, 75 B R P _E b FEFE/ For configuration of falling edge wake-up, the internal
pull-up resistors shall be turned on
R L PR A BR A W1 R/ The hardware default values of the pull-up/down resistors are as follows:
® P03, P24, P25: THi. /P03 . P24 . P25: Pull-down
® Hfh GPIO: 7%%%. / Other GPIOs: floating.
2 GPIO fiifir i, WL E retention IhfE. retention ERIAEICHIN. retention FTHFRT, RGHNRS
RIR S, GPIO Bfr R fr BB PR FFAE . retention PR, RGRIRES, GPIO 2k & EINIAZ .
When GPIO serves as an output, retention function can be configured. Retention is off by default. When retention
is enabled, the output characteristics and output values of GPIO remain unchanged after the system enters
Sleep mode. When retention is disabled, the GPIO will return to the default input state when the system enters
Sleep mode.
&/ Notes:
1) P02. P03 5| LrLERIACY SWD #:H.
The P02 and P03 pins are powered on by default as SWD interface.
2) P01 AL FF IOMUX ThiE, IOMUX 484 GPIO & NItk 5] .

P01 does not support IOMUX. IOMUX means to reuse GPIO pins to other modules.

12729 SURSEE s ANERATT S AT, REVFAT AR SKB380-DA-001,A/1
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3) BOOTO0. P24/BOOT1/AIO2. P25/BOOT2/AIO8 5lfluksE 1 R AR, A F I v 51 BRIR &%) T
PEREI 2
As BOOTO, P24/BOOT1/AIO2, P25/BOOT2/AIO8 pins determine the working mode of the module, attention must
be paid to the influence of the pin status on the working mode.
4) P23 5 RERIER LGS (BEMAGESESWMES) , BF9WRF/NT 10KHz, SR RF %
e
The P23 pin cannot receive fast-changing signals (including input signals and output signals), and the signal
frequency must be less than 10KHz. Otherwise, the RF reception will be affected.
6.2.2 UART
WA R B Ok 28 MCU MIAMER S IE SRl 5 4R 4 7 — Ml #: 0. il UART 1) 2 RIE T4,
A SEPLS SNBSS . SR A UARTO 5 UART1 M UART #2110, UART #ERFELIT
The universal synchronous/asynchronous transceiver provides a universal interface for continuous
communication between the MCU and external devices through 2 signal lines of UART. The module provides two
UART interfaces, UARTO and UART1. The characteristics of UART interface are as follows:
® 4 T. 755/ Full duplex asynchronous communication
® MRFEIAFR, W R A fsys/16/ Programmable baud rate, with baud rate up to fsys/ 16
® i ki% FIFO 5420k FIFO, FIFO i£J¥ A 16*8bit/ Independent transmission and reception of FIFO, with
FIFO depth of 16*8bit
® T 4FE R 14/ Programmable serial port features
v HEfr 5,6,7,8bit 1] i/ Optional data bit (5,6,7,8bit)
v ORI, R, TR I i%/ Optional odd parity, even parity, no parity
v =BT 1bit. 1.5bit BY 2bit 7]/ Optional stop bit (1 bit, 1.5 bit or 2 bit)
® YR Sleep B, UART BLE(E B LK, MiEE)5 T Z BN E/ Under Sleep mode, the UART
configuration information will be lost, and a re-configuration is required upon system wake-up.
® UART #hist 5] e b AR 10 Mo BHUAETREsR il h, KR UARTO #EATIE15E, LR UARTO Ml %=
P09 (UARTO_TX) . P10 (UARTO_RX) . /UART peripheral pins can be mapped to any IO port. Under
Programming mode, UARTO is used for communication and will be mapped to P09 (UARTO_TX) and P10
(UARTO_RX).

13/29 SURSEE s ANERATT S AT, REVFAT AR SKB380-DA-001,A/1
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6.2.3 SPI
Bt SPI0 5 SPI1 WM 1, i SPIZ T FI, [F—mZI R E—i SPIIE{E . 1ZM MM

Pl 4 2 SPI 77 U] ISR ESAF B, R R

The module provides two peripheral interfaces, SPI0 and SPI1, which can communicate with external devices

through 4-wire SPI. SPI wrapper contains one SPI master and one SPI slave. They are logically exclusive. Only

one block is alive at a time. Specific features are as follows:

® NN 5 M MR/ Support master mode and slave mode

® THLI A KIEEHEZE N fsys/2/ Support communication rate up to fsys/2 under the master mode

®  MHLSZ e B KA 3K Ny fsys/8/ Support communication rate up to fsys/8 under the slave mode

® [ERHNETF I FriEk CS {55 1K/ Automatic or manual control of CS signal

® L[ Kki% FIFO 542 FIFO, FIFO IR[ER 8 M7, FKEEHN 4~16 bits(F L &)/ Independent transmission
and reception of FIFO, FIFO depth of 8 characters, character length of 4- 16bits (configurable)

® i SPI H/x, BI[E—Z]HAE— SPIiH{E/ The two SPI are mutually exclusive, that is, only one SPI
communication at the same time

® YR Sleep I, SPIEE(EEM L%, MlE )57 L HHilCE/ Under Sleep mode, the SPI configuration
information will be lost, and a re-configuration is required upon system wake-up.

SPI MG AT AR AT 1O H . SPIAEH Ny 1 MAMEHEAT £ sc #, MRIGAMB TARZER,  Hoba ) 8347 [R5 i 4l

P FIAR A o] AT B, BB iR E (CPOL) S &% b A B KM .

SPI peripheral pins can be mapped to any IO port. In order to exchange data with peripherals, the SPI module

can configure its output serial synchronization clock polarity and phase according to the peripheral requirements.

The clock polarity (CPOL) has no significant impact on the transmission protocol.

® CPOL: B et ke #8, 4 0 B SPI S 2873 N AR FEF, 4 1 B SPI R4 25 N iy H1~F- ./ Clock polarity selection.
When it is 0, the SPI bus is idle as low level, and when it is 1, the SPI bus is idle as high level.

® CPHA: WHHALILESE, A 0 B7E SCK 2 — MBI KAE, N 1 I 7E SCK 58— MBE& W RFE . / Clock phase
selection, when it is 0, the sampling is done on the first jumping edge of SCK, and when it is 1, the sampling
is done on the second jumping edge of SCK
AA] CPOL 5 CPHA MBI T, Hili Bkl 6-2 215 6-5 /i

Under different CPOL and CPHA configurations, the output waveforms are shown in Figure 6-2 to Figure 6-5
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CPOL=0 X — SCK=MHHIE.
CPHA=0 SCKHTEF#
FHEERY. 101010100
BETHE, MSCKBIEIB
SCKA R8T m&;ﬁ#
s 1 01 fﬁ:' 10 1 0
S pEREp
& 6-2 CPOL=0 CPHA=0
CPOL=0 X =. SCKE@RN AR,
CPHA=1 SCKRIBER
FHERA: 01010101b
Lk, MSCKHIE A
FuaFE

AT

nhe

i

1 0 & e
Mom ‘j"*li : 1;‘?‘? (T
& 6-3 CPOL=0 CPHA=1
CPOL=1 X =. SCKEHFMAE.
CPHA=0 SCKHIIEF#
EHERA: 101010100

SeEes T, MSCKEIRE
SCKASHTE Fros st

= L

MOSI \

SCRR s SNRATE, A TIHLE, RV A

% 6-4 CPOL=1 CPHA=0
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CPOL=1] (0. SCKEREAE.
CPHA=1 | SCKIE R RH
B | BHLERH: 01010101b

o Sl MSCKEIRIA
SCKA®mEF Froa Tt

.-_ﬁ"“-
i

MOSI | ‘ ' ‘ |

& 6-5 CPOL=1 CPHA=1

6.2.4 12C

BiEEft 12C0 5 12C1 W/NFMEEE . 12C A n] DL TAEAE BB A MBS . B2 TSI 1 Al A
KA, 12C B ORI R

The chip provides two peripheral interfaces, 12C0 and 12C1, which may work in standard mode and fast mode.

The 12C module can work in master mode and slave mode. The characteristics of the 12C interface are as follows:

W£L 12C #:11, 4 SCL. SDA {55/ Two-wire 12C interface, including SCL and SDA signals
TRFPIRECRE R, AR (100Kb/s) HpRiEAE (400Kb/s) / Support two rate modes, standard mode
( 100Kb/s) and fast mode (400Kb/s)

HHF 12C EHLE M NI R/ Support 12C master or slave mode

7 A1 10 f7thhik 5-4k/ 7-bit or 10-bit addressing

PAL ) K% FIFO 540 FIFO, FIFO V%N 8*8bit/ Independent transmission and reception of FIFO, FIFO
depth of 8*8bit

A Fr 12C HisHiH/ No supports for 12C open-drain output

M RGN Sleep I, 12C BLEAS EKEK, MefE 5 75 2 H B &/ Under Sleep mode, the 12C configuration
information will be lost, and a re-configuration is required upon system wake-up.

12C #ME5|BIAT L 2 4E 5 10 1. /12C peripheral pins can be mapped to any 10 port.
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6.2.5 PWM
BEBRIRAL T 6 3HIE PWM i, i fn i BiR 5 s L el i i 7 . PWM BEBRFE G F

The chip provides 6-channel PWM output, which can output square waves with adjustable frequency and duty

cycle. The characteristics of the PWM module are as follows:

PWM B B85 4 16MHz/ The PWM module clock frequency is 16MHz

PWM REE S BRI 40, 042 E0N: 1. 2. 4. 8. 16, 32. 64. 128/ The PWM module supports pre-frequency
division, and the frequency division coefficients are: 1, 2, 4, 8, 16, 32, 64, 128

SCHRE] BRSOt G55 S bl Fob Bt CRIEX S o AT SCRE A 0~100%;  Ja 38 A SRR
2 0% 100%, 7% GPIO %! mfk B Pk 4 Bh =23 . / Support count-up mode (edge-aligned) and
count-up/down mode (middle-aligned). The former supports duty cycle 0- 100%; the latter does not support
duty cycle 0% and 100%, and GPIO is required to output high and low levels for assistance.

KH 16 f71H 4%/ 16-bit counter is adopted

6 M4 37 B/ Independent 6-channel output configuration

A TG AR, b ELAE, TR/ Configurable output polarity, output comparison value, top value

M RGN Sleep I, PWM {5 B £, Ml f5 7 25 Bific &/ Under Sleep mode, the PWM information will
be lost, and a re-configuration is required upon system wake-up.

PWM 41 51 BT B AR 10, PWM [ B iH80i a5 1) b R o Bl U O i 6-6 5 ]

6-7 Fli7~./The PWM peripheral pins can be mapped to any 10. The output waveforms under PWM count-up mode

and count-up/down mode are shown in Figure 6-6 and Figure 6-7.
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top value

COmpare va Lue

Pwm GuLput

Kl 6-6 PWM [4) Lit##s/ PWM count-up mode
'y

top value

COompare va lue

PWm output

& 6-7 PWM [a] LA T it/ PWM count-up/down mode
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PWM 5% 55U 6-2 ffiss. / The PWM duty cycle and frequency are shown in Table6-2.

#* 6-2 PWM |52t 5 4%/ PWM duty cycle and frequency

RN ADMAL) IFrequency (N is
THEUE Y

Count mode

& 2= tb/ Duty cycle the frequency separation factor)

N=1,2,4,8, 16,32,64, 128

] b e =/ CMP_VAL=0 i, DUTY=0;
16/N/(TOP_VAL+ 1)
Count-up mode CMP_VAL!=0 I}, DUTY=(CMP_VAL+ 1)

i) b Rt ¥/ | CMP_VAL/TOP_VAL, Where the CMP_VAL
-8/N/TOP_VAL
Count-up/down mode range is: 0<CMP_VAL<TOP_VAL

PWM & ZHI/PWM precautions:
o i FitM A SRR 62.5KHZz~8MHz. X F5/r##5: 0 fl 2/65536~65536/65536 /
Under the count-up mode, the applicable frequency range: 62.5KHz~8MHz, applicable resolution: o and
2/65536~65536/65536
® [ LA N HU S F IR Vi . 31.25KHZz~4MHz. S FF7r#E% . 1/65535~65534/65535/
Under the count-up mode, the applicable frequency range: 62.5KHz~8MHz, applicable resolution: o and
2/65536~65536/65536
6.2.6 ADC
BRHLEERL 1 12 A28 ] SAR-ADC. ADC SCHF 6 #ok 3 g A, 1 PGA A . ADC Rkl h:
The chip integrates a 12-bit general-purpose SAR-ADC, supports 6-channel single-ended inputs, and 1-channel
PGA input. ADC characteristics are as follows:
® /) ¥EE 12 i/ 12-bit resolution
® ENOB 10.5bit/ ENOB 10.5bit
® JLykHiJE vy 0.8V/ Reference voltage 0.8V
® XFf%/ Sampling rate
> FERA: BN 80KHz , AN SZH 160KHz 5 320KHz/ Manual mode: 80KHz by default; supports for
160KHz and 320KHz at the same time
>  HaiEA: &K 320KHz 3 256KHz/ Automatic mode: up to 320KHz or 256KHz
® T HF 6 Mk 3 HHImN, 1 PGA %/ supports for 6-channel single-ended inputs,and 1-channel PGA

input
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® PGA BB AT AMIC Hifnk 2/ %i N/ PGA channel input supports AMIC single-ended or differential
input
® ADC i A\ H L/ ADC input impedance:
> %%/ Bypass mode: 0<Vin <0.8V
> AR Attenuation mode: 0<Vin <VDD
® ADC #iABHPi/ ADC input impedance:
> SHEF/ Bypass mode: >10MQ
> A 18.87KQ (WHEKH 14. 15KQ 5 4.72KQHLH 73 IR M, SEHE S 1/4 ZEh. AR Py 0 f fH 4
X IRZELINE15%, MHIRZELINE1% . LBXREAFTN ADC K, HXFiRZESF0 ADC K. )/
Attenuation mode: 18.87KQ (The 14.15KQ and 4.72K Q resistor divider network is used internally
to achieve 1/4 signal attenuation. The internal resistance of the chip has an absolute error of about+15%,
and relative error of about+1%. Absolute error will not affect ADC accuracy, while relative error will affect
ADC accuracy.)
® PGA F[SLHIAZ iS5 HOK, Vil 0~42dB, 3dB it/ PGA can achieve AC signal amplification, with gain
range 0~42dB and 3dB step
® RGN Sleep i, ADC BLE (5 ¥ Z 2k, Ml 5 7% %2 5 ¥ &/ Under Sleep mode, the ADC configuration
information will be lost, and a re-configuration is required upon system wake-up.
ADC i ki T HCLK, 34 HCLK Jy 32M. 64M I}, ADC %4 1.28Mhz; %l ADC 8 4 1Mhz. fif
PSR s N B AR K
The ADC clock originates from HCLK. When HCLK is 32M or 64M, the ADC clock is 1.28Mhz; otherwise, the
ADC clock is 1Mhz. Hardware supports manual mode and automatic mode:
1) TR — IR A SR B T8 B — 4 22 7 R AR IEIE, L AE s RAE F i B 2 7 NS 5 .
Manual mode: Only one single-ended channel or a group of differential acquisition channels is supported at a
time, so as to enable it to collect single-ended or differential input signals.
2) B BEERMEITA CR N2 A Pl SRR B AN AL E . — I ADC XK
FEFEIS 1 ADC SKAEI[A] M1 ADC Fe4feitt B 4R, WIEIRIAC, A2 2T M1 3T, J5%# 3T M 2T, T4 ADC i}
B S0
Automatic mode: enabled multiple single-ended channels are automatically scanned, and the converted data is

saved in the corresponding memory location. An ADC sampling time is composed of ADC sampling time and
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ADC conversion time, both of which can be configured. The former is 2T and 3T, and the latter is 3T and 2T (T is
the cycle of ADC clock).

ADC HAHL S| ITCIRAE R WA, 75 ZR A E i 518, Fn A\ 5] B 40 3% 6-3 s .
The ADC module pins cannot be mapped arbitrarily and fixed pins are required. The input pin configuration is
shown in Table 6-3.

# 6-3 ADC %t \ 5| JHIfic &/ADC input pin configuration

#flim O/Analog port | 5| fH/Pin | Him#E/Single-ended mode| PGA #:/PGA mode | #J£/Remarks

AlOO P11 \

AIO1 P23 d

AlO2 P24 l

AIO3 P14 d

AlO4 P15 \ MIC_PWR

AIO7 P18 PGA_IN+

AlO8 P25

AIO9 P20 d PGA_IN-

R FE I~ /Precautions are as follows:

1) ASBEIRINHSE FH 020 I HB BE AN AR 2 P FLRH . B dn e A S i 2, 73S 2248 P 3 s HLBHL
The internal and external divider resistance cannot be used at the same time. That is, external divider resistance
cannot be used under attenuation mode.

2) BECRERHRILBUNS, /T 0.8V, WMEURES IR EIEN, B 5 ARRIT. ERERE
51 B s R A
For collection of voltage less than 0.8V, i.e. within the range of bypass mode, the bypass mode can be enabled
directly. Note that the collected pins need to be connected to a filter capacitor.

3) MERAEMHIEMG KR, kT 0.8V {H/AF 3.2V, wlffi e pdii sl oh i e B i 5 1 55 B . =X
ADC A% B2 U T B BEL A AR AS B2, S8 IR QA A GRS B g+ 1%, A1 L BELA AT LASE FH +- 1% R FELRH
For collection of voltage greater than 0.8V but less than 3.2V, the attenuation mode or the bypass mode with
externally resistive subdivision can be adopted. ADC accuracy depends on the relative accuracy of the resistance.

The internal relative accuracy of the attenuation mode is +- 1%, which also applies to the external resistance.
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4) HECREMHIEBONN, kT 3.2V, R i U E A, s R ZUR AR F B 7 IR e 55
B VERCRAE S| IV ZAR PR R A
For collection of voltage greater than 3.2V, i.e. beyond the range of attenuation mode, the bypass mode with
externally resistive subdivision is the only choice. Note that the collected pins need to be connected to a filter
capacitor.

FERH] ADC o 8 L L RIS, S R AT L 0 IR AT B T 8 U N PR, BRI E & R A
JEATIN, 5 ER 5 s 3.7V R I R A I 4 FL B L 1] 6-8 FiTUR .
If the ADC is used for lithium battery voltage sampling, the resistive subdivision is adopted in general. The low
input impedance under the attenuation mode is not suitable for battery voltage detection and therefore the bypass

mode is required. The recommended circuit for voltage detection of 3.7V lithium battery is shown in Figure 6-8.

VBAT

B 6-7 PWM 3.7V 48 5 B F A6 ) #: 7% B2 2% /Lithium battery voltage detection recommended circuit
N TR ADC BeHedEritE, T ATIT 75T Bt
In order to improve the accuracy of ADC conversion, it can be improved from the following aspects:
1) F#fik VDD HJRZ0p, Mimigm N ADC it (0.8V) g tt.
Reduce VDD power ripple, thus improving internal ADC reference (0.8V) stability.
2) M RF LARR 75 EEARROC R, K R BORG0, I AT e S A s F 4 )5 4T AD R
B, LMES RF BT LR, #@RTit.
RF consumes a large current during operation, resulting in a large ripple. Therefore, ADC conversion can be
performed after the broadcast event or connection event, thus avoiding interference.
3) N T F&fik ADC Hy A5G| T3, & BRI S IFBIEEE S, W 103 2.
In order to reduce ADC input pin noise interference, it is necessary to parallel filter capacitor in chip input pin,
such as 10nF.
4) X} ADC JRAARAEHE AT I AP, 1 SDK A 4 R AT — K UE s .
Filter the original sampling data of ADC, such as filtering every 4 pieces of original data in SDK software.
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7. 140 ¥ Module Specifications

B A S /Model SKB380
F g7 /Antenna Type PCB Antenna/ External Antenna
[ /Voltage 1.9V~3.6V

JR~}/Dimension(LxWxH)

TR Fr#E/Wireless Standards

17.4x13.7%x1.9 mm

Bluetooth ® 5.0

%L E/Frequency Range

2.4G-2.4835GHz

¥¥E % #/Data Rates

1Mbps/2Mbps

T4k 224 /Wireless Security

AES HW Encryption

& ThZ [Transmit Power Tx Power -20 to +5dBm in 3dB Steps

TAE#/Work Mode Peripheral (Slave device in BLE connection)

i\iE/Certification ROHS
Operating Temperature: -40°C~85C
Storage Temperature: -40°C~125°C
F%/Environment

TAE#E/ Operating Humidity: 10%~50% Non-condensing

17 %12/ Storage Humidity: 5%~90% Non-condensing

23/29 SR G MR ATE, A EINLE, REVFIT S #T

SKB380-DA-001,A/1



SKYLAB

Simplify Your System
PRI LR AAT IR SKB380 17 5.0 HL4LHK 1
Skylab M&C Technology Co., Ltd SKB380 BLE 5.0 module datasheet

8. PCB #11&3% PCB Design Guide

TN PCB KT 2 0% iR Xk, /N R 16.5%6.6mm, 5 M4 T~ &l PCB 334 ki A %
TR GG,
Please reserve empty area for PCB Antenna when you are going to design a device's board, the empty range

minimum size :16.5*6.6mm , please kindly check the PCB footprint for reference.

= 17.4mm ={2-3mm
13.7mm 5. 1Tmm 418. B
= 0.9mm
i 3.0mm
— = = — = —.| Reserve empty
| | | area for PCB
0.9mm 1.27mm 6.6mm antenna

Figure 8 %% PCB #f4%/ SKB380 Recommended PCB Footprint
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9. 55 2¥ Electrical Characteristics

R 2%/ Absolute Maximum Ratings

Table9-1: Absolute Maximum Ratings

Z¥/Parameter fF5ISymbol | &/ME/Min. | & KE/Max. | HAL/Uni %7¥El Note
Storage Temperature Ta -40 125 °C
Operating Temperature Ty -40 85 °C
¥ JE/Humidity RH 0 50 % Non-condensing,
LY FEL &/ Supply VCC 0 3.6 Vv
3| B4\ HLFE Voltage VCCio 0.3 VCC+0.3 Vv
RS MSL MSL3
ESD Jitr AN facfgisl VESD-HBM =2000 Y
ESD s Al VEsp-com =500 V
ESD Jl A HLas R Y liatchup =100 mA
#3241 Recommended Operation Ratings
Table9-2: 217414/ Operating Conditions
5 /Symbol Z¥/Parameter B/ME/Min. | SLEETyp. HAKME/Max. | HEA7/Uni
VDD TAE HE/Power supply 1.9 3.3 3.6 \%
tr VDD L5 T[] /Power rise time 100 ms
VIH 7% N\ = HL F/Digital input high level | VDD-0.7 - VDD \Y;
VIL 74 N P /Digital input low level 0 - 0.7 \Y,
VOH B4 = H - F/Digital output high levell  VDD-0.3 - VDD \Y
VOL Hv 4 UK L F/Digital output low level 0 - 0.3 \Y;
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B/ Current
Table9-3: A[EPIRAE T K Ih#E/Power Consumption in Different States
S ¥ /Parameter B/MEMin. | #EE/Typ. & K{E/Max.| B4z /Uni
Sleep #::(, 32K RTC iz17, SRAM WA HBIRKE, Al
RTCtimer % 10 M/
4 13 20 uA
In Sleep mode, 32K RTC runs, all SRAM contents are
preserved, and can be awakened by RTCtimer or /o
OFF #i3(, fNnl#k 10 Mg/
0.7 3 uA
OFF mode: can be awakened only by 1/0S
MCU Z1THM@16MHz , RF A TAE/
3.9 mA
MCU operating current @16MHz, RF does not work
RX ##5{/RX mode 8 mA
TX #i:{, 0dBm %t/ TX mode, 0dBm output 8.5 mA
Table9-3: RF i}/ RF Feature
#-5/Symbol Z¥/Parameter B/ME/Min. | BREME/Typ. | Bok{E/Max. | BAZ/Uni
Receive sensitivity @ RF £ R % @1Mbps -93 dBm
1Mbps BLE BLE
Receive sensitivity@ RF it R # 5 @2Mbps -90 dBm
2Mbps BLE BLE
Maximum input signal level RKHINE 5 B -10 -5 dBm
Prx RF #ioha -20 0 5 dBm
Prx Step RF %t b it 3 dBm
Freq ARG 2400 2483 MHz
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10. A= fEHESR Manufacturing Process Recommendations

T, 245°C 1o 260 7C max. 30 seconds
ﬂ p L A =T -5°C
Max. Ramp Up Rate = 3°Cis
Max. Ramp Down Rate = 6°Cls
e T v 2470
k-
po | = “ tL_
‘; 60-150 seconds
e 200 °C
Q
Q.
E 150 °C
o ts "
= 60-120 seconds
25
e Time 25°C to Peak »
8 minutes max. Time —>
Figure 10: SKB380 Typical Lead-free Soldering Profile
EE:

1 RA R R R BT T MR R, M ERME R B BRI

2.8 H PR Uk o 2 1 e vl B2 T e AR 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 !
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11. B3{5 8 Packaging Specification

SKB380 I NFEAE, FEANEAL 528 NN Hot. FMERAMT F RS,

SKB380 modules are put into tray and 528 units per tray. Each tray is ‘dry’ and vacuum packaging.

) T = | P T . I = I E 1 .rI-H_LI_lmtt
[

_ WVACUUM PACKIN S | .
& LABEL 2
=] I |
- -

. S .
i =
r 3 -

= INPACK 1528pcs)
A ~220 = @ M
— *H- f
' R[=]=[mm :
FHE000
) v [m]m
i (== b
O
a | 10
'PLATE epcs) ERSEE
7 [ = I = I = [ = l B

Figure 11: %%/ SKB380 Packaging
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12.

1T 4= B Ordering Information

Module No. Crystal | Shielding Antenna Temperature Grade
SKB380-XXPI No No PCB Industry
SKB380-XXEI No No External (IPEX-III) Industry
SKB380-XSEI No Shielding | External (IPEX-III) Industry

JB4% & X Sub-fix definition

13.

SKB380-ABCD

A=C | % #F 32.768kHz fi A/ 32.768kHz Crystal support
A A=X | A3 ¥ Not support
B=S | > ¥FhEiii#/ Sheild cover support
° B= AL FE BT/ Not support
C=P | ¥ PCB K/ PCB antenna
© C=E | 4}& KZ/ External antenna (IPEX-III)
D P& F 2%/ Commercial(0~70°C)
D D=l Tk Zi=Clndustrial(-40~85C)
D=V | %%/ Vehicle(-40~125C)

Bt Z 13 B Contact Information

Skylab M&C Technology Co., Ltd.

YT R TREHARFRAF

Address: 6 Floor, No.9 Building, Lijincheng Scientific & Technical park, Gongye East Road,

Longhua District, Shenzhen, Guangdong, China

Phone: 86-755 8340 8210 (Sales Support)

Phone: 86-755 8340 8510 (Technical Support)

Fax: 86-755-8340 8560

E-Mail: sales1@skylab.com.cn

Website: www.skylab.com.cn

www.skylabmodule.com
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