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1. = A48/ Product Introduction

SKB380 L& — A FE A UK W 2 5.0 1KT)#E (BLE) A F Btk itk H7f7 ARM Cortex-MO 32 {4t
#%, 512KB Flash, 64KB SRAM, J£Ef UART. SPI. 12C. PWM. ADC %F g &, BEIA RN Dife
R A, FFESHRFRES. WX E. B sis. Wi, TlEH%E 10T AT .
The SKB380 module is a highly integrated Bluetooth 5.0 low power (BLE) single-mode Bluetooth module. The
module comes with ARM Cortex-M0 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 |OT application scenarios such as smart wearable devices, smart homes, sports and

fitness equipment, consumer electronics, and industrial control.

Figure 1: SKB380 product picture

2. ¥ 5/ Features

PR ZhkE BLE 5.0 43/ Bluetooth® 5.0 low energy
SCHRE I B FiE %/ 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 i8iE PWM/ Support up to 6 channel PWM

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

¢ 19*GPIO, 2*SPI, 2*12C,

& 1% PGA, SZHEHEZE T X4 A/ 1*PGA, support microphone analog input
L 4

4 ROHS (e#y) / ROHS compliance (Lead-free)
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3. M5/ Applications

& % N\ % H 4%/ Computer peripherals and 1/0 devices
fRbr/ Mouse
4%/ Keyboard
% rifpb ¥4/ Multi-touch trackpad

& 2 H AR KRB/ Interactive entertainment devices
BE154%/ Remote controller
3D HR%%/ 3D Glasses
WA %%/ Gaming controller

& A JFI M/ Personal Area Networks
il BFE A5 8% % Wi 45 18 % | Health/fitness sensor and monitor devices
=7 % %/ Medical devices
PE 1 L+ T £ T ¥R/ Key-fobs + wrist watches

& Z P HE/Remote control toys

& =W ENE T Ehr/Indoor Location Beacons

& FE (i LED 4T/Colourful LED Control

& %5 H3h1k/Building automation

& (LEEE N 2% /Sensor networks.

& 7B B /Asset tracking.
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4. N 12 E/Application Block Diagram

SKB380 #iZH NSk 1.1V DCDC, ERiANG 32.768kHz & iA 1 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. ‘& i 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| | El/SKB380 Module Pinout

/ / N
w R 5| 25 /Pin type & ¥E/Remark
Pin No. | Pin Name
1 GND Ground PR A4 /Ground PAD
1.8~3.6V HLJEALH L, {H —> 10uF F1—4> 0.1uF JEJE LA 5
T BN 2 fY
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 1/0 38 FH 4\ /% H 3% 1 /General input/output port
4 P0.24 Digital I/O 38 FH 4\ /% H 3% 1 /General input/output port
5 P0.25 Digital 1/0 it a5 A\ M i 3 1 /General input/output port
6 50.26 Digital I/O; Analog | 18 F % A\ /% th % 1/General input/output port;
' input OB e\ T1/ADC input 4
. 50,27 Digital 1/0; Analog | i i A\ /4 i ¥iii F1/General input/output port;
' input BEH L s N\ 11 /ADC input 5

7129 AT PV, REVFRIARTH SKB380-DA-001,A/1
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o 0031 Digital 1/0; Analog | i F % A\ /% H: ¥iii F1/General input/output port;
| input US4 A LI/ADC input 6
o 50,30 Digital I1/0; Analog | i % A\ /4 i ¥iii F1/General input/output port;
' input BEH L et N\ 11 /ADC input 7
10 GND Ground Bzt 4545%/Ground PAD
y 50,33 Digital I/O; Analog | 18 F % A\ /% th % 1 /General input/output port;
| input US4 A LI/ADG input 0
38 % N\ /% H 35 1 /General input/output port;
P0.09/ Digital I/O; Analog N
12 B e A 11/ADC input 1
TXD input -
Bk & Ok i%/Default UART TX
£0.10/ 38 FH 4\ /% H 3% 1 /General input/output port
13 R)I(D Digital 1/0 HL 2 4% % N\ /Cap detection for touch pad input
2Rk & O it/Default UART RX
I8 FH % N\ H i 1 /General input/output port
14 P0O.11 Digital I/O )
HL 75 il 4\ /Cap detection for touch pad input
38 FH 4\ /% H 3% 1 /General input/output port
15 P0.14 Digital I/O .
H 7% fili 7% 41\ /Cap detection for touch pad input
38 FH %\ /% H 3% 1 /General input/output port
16 P0.34 Digital I/O )
175 fili % 41 \/ Cap detection for touch pad input
17 P0.00 Digital 1/0 38 FH %5 N\ /% H 3% 1 /General input/output port
18 P0.01 Digital 1/0 38 FH %5 N\ /%47 H 35 11 /General input/output port
Ja sl 0, P B E AR A B, BRI R/
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 4\ /% H 3% 1 /General input/output port
01 RST N Digital 1/O; CERIND 3 % N\ /5 H 3 11/ (Default) General input/output port
- System Reset (FhcE) &7/ (Need configuration) Reset
22 P0.20 Digital I/O 38 FH 4 N\ /% H 3% 1 /General input/output port
23 P0.18 Not Connect 38 FH %5 N\ /%47 H 35 11 /General input/output port
Hardware debug
24 SWDCLK H AT SRR B 4 N T1/SWD(Serial wire debug)  clock input
and Flash program
Hardware Debug | #:47 S 28R A 110 C/SWD(Serial wire debug) data input
25 SWDIO
and Flash Program | and output
8/29 ANEINLE, REVFRTAEY H SKB380-DA-001,A/1
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6. ThEe/r4BIFunction description

6.1 HEJE. K&t 555/ Power supply, clock, and reset
B EA 2 #EIFEER/ The module has 2 low power consumption modes:

HEIRME X/ Sleep mode

1t Sleep BT, CPU {#1L181T, KEohafrds WA ZRIHEIETAE (Bk GPIO LR R 5M RN E . RTC
48, SRAM WAREE, GPIO ARAELREF, RTC 4k4kiziT. i RTC ILACH M. GPIO i, wIm:E CPU. CPU
MR 5, P EAZISAT Z HNE ) SRAM S, JoFE B ENEAAS . / 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.

K /OFF mode

fE OFF #:UF, CPU fF1Eigty, Kb s WA ERIHMEILTAE (Fk GPIO LM 5MAERLE . RTC
48>, SRAM WEZK, GPIO IRAfRRE, RTC{F1kizfr. ilid GPIO i, mIMuliE CPU. CPU Mt )5, K& AL
PN IZAT
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 1 T AL OFF #NIIFER, {HZ Sleep HaUAEMS PRIEMLEE . BT /B RDIFERE AT, 72 ORFF I
FBAETNREIEH MG OL T, BHCR FE R S 1R] 2955 ) $ 10) bR a4 (] BRI 8] ) #E Sleep #23K, Jf B zhi
& .

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.

REER I 2R G000 5 I Y S AR I B, e I B T CPU ALK 70 A8, AR 15 F RTC
BB E T A B

9/29 AT PV, REVFRIARTH 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 & =i RC #k3% 2% , BKHE J5 K B 3%/ 32MHz internal high-speed RC oscillator with 3% accuracy after
calibrating
® 32KHz B RC Ry% 2%, K)o Hks E 500ppm/ 32KHz internal low-speed RC oscillator with 500ppm
accuracy after calibrating
® 16MHz =3 fi AR 7% %%/ 16MHz high-speed crystal oscillator
® 32.768Hz i i /4 9% 3% %5/ 32.768Hz low-speed crystal oscillator
® %I K%M 2,3,4 1Y) DLL&DBL #ifH¥F (16MHz SR it 20 i 7545 / DLL&DBL phase-locked loop with
multiplication factor of 2,3,4 (for frequency multiplication of 16MHz high-speed clock)
® K 32KHz W ERIE RC k% #54F N R GEAIIE I B v, BEHOKS & IR 16M iR s i o AT A
i RC32K %37 #5141 Ay 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.
b 24K 6-1 s . CPU SCH:UI 245 4/ The clock system is shown in Figure 6-1. The clock sources
supported by the CPU are:
® 16MHz i #EHT 41/ 16MHz crystal clock
® 4A8MHz {45 £ 4N 4/ 48 MHz crystal DLL clock
® G4MHz /iR % 47 44/ 64MHz crystal DLL clock
® 32MHz RC #R¥% 21 8 GZI 80~ RF JEik1E® 14E )/ 32MHz RC oscillator clock(The RF can’ t work under

this clock source)

10/29 AT PV, REVERIART SKB380-DA-001,A/1
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RC32M  |—| /128 |22
32 THAKHz
PM RTC
RC3ZK 32_TEaKHz
Ixtal32K >
XT16M 168Hz ’
v PCRM |— PCR
DLL&DBL e

B 6-1 A&k &40/ Clock system

RPN RA ML B AT RE, B h w7 e, ATSRBAMR R AL

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

REbR 2 AL 5| BT SEOLRE AR O REF R A, BALSI N AR 120KQ B B fH . BALE SIRETF A 2K

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 48/ Interface introduction

6.2.1 GPIO

HRHLEHE 20/9 4> GPIO, £~ GPIO 5| Bl AT LA s 4 BC B e A« i Hh BOK B 20 #v 4 i hig s . GPIO

RPN T -

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:

® &34~ GPIO AR & H F R4 rEfH, nl & BN R BEZ 40/ Each GPIO can be configured with its

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

v 7%, E A /Floating, high impedance

v oas By, EhiEFEZ) 150K Q/ Strong pull-up, with pull-up resistance of about 150K Q@

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

v N4z, FHHFHZ) 100K Q/ Pull-down, with pull-down resistance of about 100K Q

® jJi17 GPIO mIsZifmeligfa N\, IS HCE K ETHITECR BRI, FDR AR ER A Sleep 135k OFF A5t

11729
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£, / 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.
® Jiifi GPIO SCRPAMB T, AT HC B L v B e ik A o AR Al A 60 TR R B
K, BT R AA ST {RHECSF % . / 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 #ir IR & AE Sleep 7L OFF #ix il fic & {*#F. / GPIO output state can be configured and maintained
in Sleep mode or OFF mode
® > GPIO Fic & s/ e s A, 75 20T RN B R R PE, ARERCE V= FHAS . / 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 OHEE N EFHEMEERT, 75 EIF R W B EFE/ For configuration of rising edge wake-up, the internal
pull-down resistors shall be turned on
v YL E NN RREMOEERT, 75 EIF R W B ELFE/ For configuration of falling edge wake-up, the internal
pull-up resistors shall be turned on
R 7 H BB BRI 4 R/ The hardware default values of the pull-up/down resistors are as follows:
® P03, P24, P25: ~Hi. /P03 . P24 . P25: Pull-down
® ILffi GPIO: #7. / Other GPIOs: floating.
2 GPIO i i, FHCHE retention Iifit. retention BRINAZISHIM. retention TIPS, RZHEN RS
KERJG, GPIO [k i Fp A B CRFFAAE . retention SCHIRS, RGUKIRET, GPIO &k & EINFINS .
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 3| EAERINY SWD #1,
The P02 and P03 pins are powered on by default as SWD interface.
2) PO1 A3 HF IOMUX ifig, IOMUX &84 GPIO & H A A5 i .

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

121729 AT PV, REVERIART SKB380-DA-001,A/1
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3) BOOTO0. P24/BOOT1/AIO2. P25/BOOT2/AIO8 5ljiitkE 1 H ) TAERE, fd FH I 753 A 5] RR A X T
(RSP
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 5l A RERGERIE S (BEMAESSWMBES)  [F9WER /T 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
HHFE R WOR 488 MCU AN ESHEE St 7 — M@ N . @ik UART 1) 2 554,
APSEELE AN AR A . BiR . UARTO 5 UART1 Mg UART %10, UART #:00RFEWNT
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:
® X T Pi{5/ Full duplex asynchronous communication
® TMFRINASR, N fsys/16/ Programmable baud rate, with baud rate up to fsys/ 16
® ST ki% FIFO 532Uk FIFO, FIFO ¥~ 16*8bit/ Independent transmission and reception of FIFO, with
FIFO depth of 16*8bit
® n[YqfEf C%F%/ Programmable serial port features
v H¥Efr 5,6,7,8bit Al i/ Optional data bit (5,6,7,8bit)
v ARG, BRI, SRR AT/ Optional odd parity, even parity, no parity
v {5147 1bit. 1.5bit 5% 2bit A%/ Optional stop bit (1 bit, 1.5 bit or 2 bit)
® RGN Sleep i, UART MCE(EEKEK, M5 EE BN E/ Under Sleep mode, the UART
configuration information will be lost, and a re-configuration is required upon system wake-up.
® UART M5 AT S AR 10 Mo BEUE TR, KR A UARTO #E4738(5, LI UARTO B 2=
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 AT PV, REVERIART SKB380-DA-001,A/1
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6.2.3 SPI
Bt SPI0 5 SPI PN MG I, Wik SPI R B FH, [F—IZI A fe—# SPIEfE . 1z

e 4 26 SPI 7 U] DU AN e A5, AR

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:

® U ENENX 5 MHER/ Support master mode and slave mode

® NI KIS H K N fsys/2/ Support communication rate up to fsys/2 under the master mode

® MM H I KB EH E N fsys/8/ Support communication rate up to fsys/8 under the slave mode

® WikHEH BhELTshEH] ik CS 15 5 K= {ik/ Automatic or manual control of CS signal

® i Ifki% FIFO 5820 FIFO, FIFO {RE N 8 ¥, FKIEHN 4~16 bits(F L E )/ Independent transmission
and reception of FIFO, FIFO depth of 8 characters, character length of 4- 16bits (configurable)

® ik SPI B, HP[FE—HZIHGE—H SPIi#(E/ The two SPI are mutually exclusive, that is, only one SP!I
communication at the same time

® YRS Sleep B, SPIFE(EEW LR, Mlif)5 7 EEHAE/ Under Sleep mode, the SPI configuration
information will be lost, and a re-configuration is required upon system wake-up.

SPI A& AT S =AER 10 o SPIAHON 7RIS BEAT Bt 504, RS AN AR SR, Hodar it B 47 R i) b

WA FAHAL PT CLEEATRCE, WP HE (CPOL) X AR5 s i A B K 1520 o

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: I8P Hl It k45, 4 O I SPI S 225 IR IR L, O 1 I SPI S 26 %5 IR 9 i HiLF- o/ 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: IBHARALLESE, O 0 I E SCK 5 —MBEARNTRAE, N 1 IE SCK 28 ~AMBRAZHTKAE . / 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
A[F CPOL 5 CPHA FLE LT, Himhp ik 6-2 2= 6-5 7r.

Under different CPOL and CPHA configurations, the output waveforms are shown in Figure 6-2 to Figure 6-5

14 /29 AT PV, REVERIART SKB380-DA-001,A/1
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CPOL=0 i —: SCKZ AR H{E.
CPHA=0 SCKHIAFH#
EHEERY: 101010100
BT HEHET, MSCKBIEIB
SCKA{ERE FF ok wHE

AU
’\]’?ffe“?r

& 6-2 CPOL=0 CPHA=0

CPOL=0 = SCKEMRA{E.
CPHA=1 SCKFB®EH
FEHSERA: 01010101b
SR, MSCKEIE B
CKAERTE Froa e

nhe

& 6-3 CPOL=0 CPHA=1

CPOL=1 HF=: SCKEMRMHE.
CPHA=0 SCKETE R
RS RA: 101010100
ke AT, MSCKRIRHTA
SCKAS®FE FFos A

& 6-4 CPOL=1 CPHA=0

AblE,

REVFRI AR K
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CPOL=1] (0. SCKEREAE.
CPHA=1 | SCKIE R RH
B | BHLERH: 01010101b
B mE, MSCKEIATA
SCK# & hF FF b ekt

.-_ﬁ"“-
i

MOSI | ‘ ' ‘ |

K 6-5 CPOL=1 CPHA=1

6.2.412C

RBEHPREME 12C0 5 12C1 WAtk o 12C BB n] B TARAE EHUEAMMNIER . 32O SeBL T hriE
AFPGER . 12C BRI 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:

P2k 12C #:11, 1% SCL. SDA {55/ Two-wire I12C interface, including SCL and SDA signals

CFER AR, ARERLEL (100Kb/s) HiuidAi=. (400Kb/s) / Support two rate modes, standard mode
( 100Kb/s) and fast mode (400Kb/s)

S FE 12C EHLER ML/ Support 12C master or slave mode

7 A2k 10 fz bk -4k 7-bit or 10-bit addressing

ST KR I% FIFO 5450k FIFO, FIFO ¥ 8*8bit/ Independent transmission and reception of FIFO, FIFO
depth of 8*8bit

AN HE 12C JFiR%iH/ No supports for 12C open-drain output

M ARG Sleep i, 12C FLEA(G S AR, M5 75 ZHE B #/ Under Sleep mode, the 12C configuration
information will be lost, and a re-configuration is required upon system wake-up.

12C A& 5| AT LS 2 4E 7 10 1. /12C peripheral pins can be mapped to any 10 port.
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6.2.5 PWM
BRHLEAE 1 6 HiE PWM iy, vl R 5 5 2= LU R K 7. PWM BEHURFE R -

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 H i #0455 & 16MHz/ The PWM module clock frequency is 16MHz

PWM ST FE T340, AR ECN: 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

SCRE] B BOE . GAIEXFE) S b Moo RS o BT SRS 0~100%; 5 & AN SR
ZE 0% 100%, 7% GPIO %t miff e Tk 4f Bh=2 3. / 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.

K F 16 frit#i#%/ 16-bit counter is adopted

6 4 A7 B/ Independent 6-channel output configuration

AT B S AR, i BRE, TiR{E/ Configurable output polarity, output comparison value, top value

M RGN Sleep B, PWM {5 844 £ 2%, MR )5 7 25 Hific &/ Under Sleep mode, the PWM information will
be lost, and a re-configuration is required upon system wake-up.

PWM #hise 51 BT B 22485 10, PWM i) Bt 8ol ) b R o Bk Ut O i 6-6 518

6-7 fi7~./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.

17129 AT PV, REVERIART SKB380-DA-001,A/1
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top value

compare via lue

L

Pwm eutput

& 6-6 PWM [a] i ##%=/ PWM count-up mode
A

top value

COmpare va lue

pwm output

A 6-7 PWM [q L [q Fit##E =/ PWM count-up/down mode

18729 AT PV, REVERIART SKB380-DA-001,A/1



SKYLAB

Simplify Your System
PRI LR AAT IR SKB380 1% 5.0 4L Hi#s P
Skylab M&C Technology Co., Ltd SR AT SKB380 BLE 5.0 module datasheet

PWM 52 L 55K 403k 6-2 Ffizx. / The PWM duty cycle and frequency are shown in Table6-2.

% 6-2 PWM 5%t 545%/ PWM duty cycle and frequency

RN AMAED IFrequency (N is
T

Count mode

& 2L/ Duty cycle the frequency separation factor)

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

i) _b R Ry CMP_VAL=0 iit, DUTY=0;
16/N/(TOP_VAL+ 1)
Count-up mode CMP_VAL!=0 i§f, DUTY=(CMP_VAL+ 1)

M b E N/ | CMP_VAL/TOP_VAL, Where the CMP_VAL
-8/N/TOP_VAL
Count-up/down mode range is: 0<CMP_VAL<TOP_VAL

PWM 3 & S Ii/PWM precautions:
® [ B HUB A FR IRV 62.5KHZ~8MHz. SZRF/r#E%: 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
® i L FIFAUR R KRR V. 31.25KHz~4MHz. SR/ #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
BEAER 1 12 A3l ] SAR-ADC. ADC SZ#F 6 Hal 3 B Himf A, 1 B PGA i\ . ADC FFEan T
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:
®  /¥E 12 i/ 12-bit resolution
® ENOB 10.5bit/ ENOB 10.5bit
® JLyfEH kN 0.8V/ Reference voltage 0.8V
® XFE%/ Sampling rate
> P ZRN 80KHz , [ SZH 160KHz 5 320KHz/ Manual mode: 80KHz by default; supports for
160KHz and 320KHz at the same time
> HahEA: fk 320KHz B 256KHz/ Automatic mode: up to 320KHz or 256KHz
® N[ HF 6 Mok 3 B Humi N, 1 PGA i/ supports for 6-channel single-ended inputs,and 1-channel PGA

input

19729 AT PV, REVERIART SKB380-DA-001,A/1
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® PGA i\ AMIC HiimokZ4r%i N/ PGA channel input supports AMIC single-ended or differential
input
® ADC % N\ HJEVER/ ADC input impedance:
> i/ Bypass mode: 0<Vin <0.8V
> AL/ Attenuation mode: 0<Vin VDD
® ADC %iA\FH#t/ ADC input impedance:
> 53ExAE/ Bypass mode: >10MQ
> R 18.87KQ (W EFRH 14. 15KQ5 4. 72KQHFH N R/, LSS 1/4 TR . Bl py &k e fH 4
XRZEL) NE15%, HXRZELINE1% . HXFRZE AR ADC K, AHX IR Z 4520 ADC K. )/
Attenuation mode: 18.87KQ (The 14.15K Q 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 TSEEIRE S UK, HhaiiEl 0~42dB, 3dB it/ PGA can achieve AC signal amplification, with gain
range 0~42dB and 3dB step
® YR Sleep B, ADC FCE(E B 4%, MR f5 75 2 #F L &/ Under Sleep mode, the ADC configuration
information will be lost, and a re-configuration is required upon system wake-up.
ADC i iokJi T HCLK, 34 HCLK 4 32M. 64M It}, ADC ¢y 1.28Mhz; 751 ADC I #24 1Mhz. il
PSR T Bl AN B B
The ADC clock originates from HCLK. When HCLK is 32M or 64M, the ADC clock is 1.28Mhz; otherwise, the
ADC clock is 1TMhz. Hardware supports manual mode and automatic mode:
1) T — KRS — il s — A 22 REARIEIE, (I BEM R AR i B 7 N5 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) HEHA: BEEMITE CR AR 2 A miliE, e s BRI N B . — K ADC K
FEFES B ADC SKAEIF[A] AT ADC #fe it [A) 4R, W IIATAC, A2 2T 13T, Ja# 3T M 2T, T4 ADC i}
B S 3T
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

20/29 AT PV, REVERIART SKB380-DA-001,A/1
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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 #bR 5| JITCIEAE WS, 75 ZER T E 151 I, FN 5] B 4k 6-3 Fis.
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 #i A\ 5] fiIfic & /ADC input pin configuration

4G O/Analog port | 5 fHI/Pin | By /Single-ended mode| PGA #3:\/PGA mode  #&i¥/Remarks

AIOO P11 \

AIO1 P23 V

AlO2 P24 \

AIO3 P14 V

AlO4 P15 N MIC_PWR

AlIO7 P18 PGA_IN+

AIO8 P25

AlO9 P20 \ PGA_IN-

1R F U T /Precautions are as follows:

1) ANEE [FII S A P38 20 s F REL R /50 23 F HBH . B i A S imiisi =, AINERAS 48 FH 40 1 LR
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) HECRERHRIEEUNS, b T 0.8V, Wl RGN ERN, B 5 AT, ESCRE
SIS ERPE P 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) HECRAERH RIS KRS, kT 0.8V (H/NT 3.2V, Al fd A ZE i N ek s in rR B 20 5 1R 55 B A =X
ADC A B B T e LA ARG A B2, 3 a8 QPN SR A O R P2 +- 1%, AR L B 7] DLIgE FH +- 1% 11 FLRHL
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) MECREM RO, kT 3.2V, R R s R, N R AUR AN R e 55
Fae VERCRES| T ERIER AR .
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.

FERKH] ADC X B Bl H R ORI, S R LB IR A 3 1 T3 i U N PTG, RIS & Rt
SRR, FRECR SRR . 3.7V A R R HAS I HL R T ] 6-8 TR .
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 4 i B 46 U 72 BE B /Lithium battery voltage detection recommended circuit
N T e ADC Bk, WIS T et -
In order to improve the accuracy of ADC conversion, it can be improved from the following aspects:
1) F#fik VDD IS0, MimiEm N ADC it (0.8V) e tt.
Reduce VDD power ripple, thus improving internal ADC reference (0.8V) stability.
2) BT RF LARRS 55 B ARRON R, R AR RS0, I T AR AR o S F A A R 1T AD K
B, DMEYS RF HT AR, @4 Tit.
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 [k ADC % A5G| IR T4, 5 BAERIEA A ST RIS 7, W1 103 Az,
In order to reduce ADC input pin noise interference, it is necessary to parallel filter capacitor in chip input pin,
such as 10nF.
4) Xf ADC JRAf KA EEE AT IR AT, 1 SDK A a 4 B AR IEAT — X IEH .

Filter the original sampling data of ADC, such as filtering every 4 pieces of original data in SDK software.
22729 AFINLE, RGBT SKB380-DA-001,A/1
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7. BHZ¥ Module Specifications

A S /Model SKB380
K&k HAntenna Type PCB Antenna/ External Antenna
H JE/Voltage 1.9V~3.6V

R~f/Dimension(LxWxH)

TR Fr#E/Wireless Standards

17.4x13.7%1.9 mm

Bluetooth ® 5.0

$i# i B /Frequency Range

2.4G-2.4835GHz

¥ # %R /Data Rates 1Mbps/2Mbps
Tk & £IWireless Security AES HW Encryption
T Transmit Power Tx Power -20 to +5dBm in 3dB Steps
TAERE\/Work Mode Peripheral (Slave device in BLE connection)

ililE/Certification ROHS
Operating Temperature: -40°C~85°C
Storage Temperature: -40°C~125C
3% /Environment

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

71415 % Storage Humidity: 5%~90% Non-condensing

231729 AT PV, REVERIART
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8. PCB i1il$% PCB Design Guide

AR PCB RZ T AL 6 AR 22 X4k, Fo/MEa RS 16.5%6.6mm, iEHRYE T & PCB B 3% HEF RIG & ik

T AL .

oA

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 16.5mm
— 0.9mm
' 3.0mm
—B = E = = —| Reserve empty
| | area for FCB
0.9mm 1.27mm 6.6mm antenna

Figure 8 %% PCB #f4%/ SKB380 Recommended PCB Footprint

24129 ATFNE, REVFWAEYH SKB380-DA-001,A/1
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9. HX 24 Electrical Characteristics

PR 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
P2 /Humidity RH 0 50 % Non-condensing,
LY L/ Supply vVCcC 0 3.6 Vv
5| %\ H & Voltage VCCio -0.3 VCC+0.3 Vv
MBS MSL MSL3
ESD it N fAfsiRl VEsD-HBM =2000 Y
ESD {7 gisl VEsp-com =500 \
ESD i HHL s B liatchup =100 mA
#¥F S 3 Recommended Operation Ratings
Table9-2: 121744 1F/ Operating Conditions
5 /Symbol Z¥/Parameter B/ME/Min. | HEE/Typ.| & A{E/Max. | EBEAI/Uni
VDD TAE i /Power supply 1.9 3.3 3.6 \%
tr VDD H Y5 _E T+ [R]/Power rise time 100 ms
VIH ¥4\ i %1 F/Digital input high level | VDD-0.7 ; VDD Vv
VIL B4 N H# F/Digital input low level 0 - 0.7 \%
VOH #5475 P /Digital output high level  VDD-0.3 - VDD \Y,
VOL B UK H T/Digital output low level 0 - 0.3 \%
25/29 NFINE, REVFIIABY B SKB380-DA-001,A/1
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EL ¥/ Current

Table9-3: A[EPIRZE T K IL#E/Power Consumption in Different States

Z¥/Parameter B/ME/Min. | St BE Typ. B KAE/Max.| BAAL/Uni
Sleep #:{, 32K RTC iz17, SRAM W4 R¥F, wIHk
RTCtimer 5% 10 Mafig/
4 13 20 uA
In Sleep mode, 32K RTC runs, all SRAM contents are
preserved, and can be awakened by RTCtimer or /o
OFF #ixl, Ak 10 nef/
0.7 3 uA
OFF mode: can be awakened only by 1/0S
MCU Z1TH@16MHz , RF A TAE/
3.9 mA
MCU operating current @16MHz, RF does not work
RX #z/RX mode 8 mA
TX #, 0dBm %t/ TX mode, 0dBm output 8.5 mA
Table9-3: RF ¢4/ RF Feature
5 /Symbol Z¥/Parameter B/MEMIn. | BLERE/Typ. | & K{E/Max. | BAi/Uni
Receive sensitivity @ RF 21 R 8% @1Mbps -93 dBm
1Mbps BLE BLE
Receive sensitivity@ RF #2055 @2Mbps -90 dBm
2Mbps BLE BLE
Maximum input signal level SN N ERET -10 -5 dBm
Px RF it Dy -20 0 5 dBm
Prx Step RF fi i D20 ik 3 dBm
Freq BRG] 2400 2483 MHz
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10. A= 3FE#HFE Manufacturing Process Recommendations

T 245 °C to 260 °C max. 30 seconds
ﬂ p ¥ A =S Tc -5°C
Max. Ramp Up Rate = 3°Clis
Max. Ramp Down Rate = 6°Cls
= ¥ 247°C
—
= e— 1, -
“; 60-150 seconds
= 200 °C
Q
Q.
= 150 °C
@ ts W
- 60-120 seconds
25
e Time 25°C to Peak 3
8 minutes max. Time —>
Figure 10: SKB380 Typical Lead-free Soldering Profile
FEE:

1 RARP R M AT L) AR R, mgErME. R BE. BARERN IR .

2.0 HE HETE T a2 P B v, B T B s B A 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!

27129 AT PV, REVERIART SKB380-DA-001,A/1
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11. A3z B Packaging Specification

SKB380 f I NFEAE, FANFEAL 528 AN Hot. MMM T F AL,

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

z T = | P T = I =] I E 1 Y |
]

_ VACUUM PACKING > _
& LABEL 2
laf o
- -
. S .
- [
r -

= INPACK 1528pcs)
i ~ 270 = @ H
[~ = A
b 'ﬂ'L —
_RAB000
! 2 rioo
% e (| =
]
a =
'PLATE Gepcs) ERSEEeT
5 [ = I 3 | - | = Y

Figure 11: %%/ SKB380 Packaging
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12. iJ74{5 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

B4 & X Sub-fix definition

SKB380-ABCD

A=C | >(FF 32.768kHz #if4/ 32.768kHz Crystal support
A A=X | A3 ¥ Not support
B=S | X fFJFifiiii/ Sheild cover support
° B=X | AH#PFiliaE/ Not support
C=P | > ¥F PCB Kk%k/ PCB antenna
© C=E | #M& K&/ External antenna (IPEX-III)
D 75 H 2%/ Commercial(0~70°C)
D | D=l Tk Zk=CIndustrial(-40~85C)
D=V | &/ Z/ Vehicle(-40~1257C)

13. EX%&{ZE Contact Information

Skylab M&C Technology Co., Ltd.

HYITH R TRHEEARFRAF

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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