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1. T4} Brief Introduction

SKB376 J& —ANH MW 4.2 141, W KAE 2.4GHz ISM #iE
P T L LR B ERIEE o B T SYD8811 Wi F LAWK
PR 32 i ARM Cotex-MO 4bEE 2%, 4l 64MHz, [FIi Y E 32kB
RAM A1 512kB Flash, A LASCRAE UL EHE K7 4hist. SKB376 FEfit 1
ARTHAE rm PEA LE R 2 A L

The SKB376 is a highly integrated BLE 4.2 module, designed for

high data rate, short-range wireless communication in the 2.4GHz
ISM band. The module is based on SYD8811 radio transceiver IC,
which integrates a 32 bit ARM Cortex-M0 64MHz CPU, 32kB Data
RAM, 512kB Flash memory and analog and digital peripherals. The
SKB376 provides a low power and ultra-low cost

BLE solution for wireless transmission applications.

Figure 2-2: SKB376 With Shielding
2. ¥ 5 Features

F#85 R/ Main Chip: SYD8811

AR THE 4.2 P11 Bluetooth® 4.2 low energy

SCREER OB & (ML Support UART-to-BLE transparent transmission(Slave only).
%4 BLE # %4, Supported BLE data rates : 1Mbps

4 % 32 fsERT 8%, (¥ RTC  4x32bit timers, RTC support

FF AW B S B IE A2 i iS 4% Quadrature decoder for HID usage

75 A 4242 #2451 Cap detection for touch pad

Y 32MHz Hti%E PWM PWM support up to 32MHz

6 ifiE 10 {2 ADC il T)GE 10bit ADC and 6 configurable channels

19 38 F 41 N 145 ) 19Digital 1/O pins

SPI F#1 SPI Master

® & 6 6 O O 6 O O O 0

RIS EHL (0 12C) Two-wire Master (12C compatible)

427 SKB376-DA-001,A/1



SKYLAB

Simplify Your System
PRI LR AAT IR SKB376 17 4.2 HLLLHUK 1
Skylab M&C Technology Co., Ltd SKB376 BLE 4.2 module datasheet

& i UART Dual UART (CTS/RTS)

& SCFEF=RRP R R, A ISO/IEC 7816-3: 1997

Support 3 kinds of Asynchronous card, compliant to ISO/IEC 7816-3: 1997
& AES 128 1} AES 128 HW encryption

& 3% ROHS (%) ROHS compliance (Lead-free)

3. M5 Applications

& LN N\ % 4% Computer peripherals and 1/0 devices
bR Mouse

4% Keyboard

. -8 ,’: r o
% S fil#E R Multi-touch trackpad ‘ 'E-:l 1' - ‘: :
e

1“1 AR ii.ll

& T HAL R Interactive entertainment devices
JE 5 %% Remote controller

3D lR%% 3D Glasses

Tk $7 | %% Gaming controller
& M A\ Personal Area Networks Figure 3-1: SKB376 top side
el B A J K W % 13 % Health/fitness sensor and monitor devices
=97 % % Medical devices
R+ TR FIF Key-fobs + wrist watches
& %50 E Remote control toys
& = PELEE F {545 Indoor Location Beacons
& Z s LED I Colourful LED Control
¢ 52 H 351k Building automation
& (LM 4% Sensor networks.

& TiPPIBEE Asset tracking.

Figure 3-2: SKB376 bottom side
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4. N FHHE & Application Block Diagram

SKB376 fiZH A A 1.1V DCDC, ERANG 32.768kHz At {A AT 32MHz 1A .
SKB376 module integrates 1.1V DCDC. The 32.768kHz and 32MHz crystal is default mounted.

SKB376 Module
DCDC
. 1. 1V]
LC Filter 5276801 |[ 32 Mtz OpF
Crystal Crystal
vee BAT 32.768kHz || 32MHz ARM Crotex-M0
~ - ex-
1. 8V 3 6V BUCK Indicator ol XTAL XTAL
| ococ | 32.768kHz |[ 64MH SN Sore
. DCDC input " LDOs BOR rcosc || reose
— Filter Caps MCU
- BT 4.2 Smart BT 4.2 Smart
L Radio Transceiver MAC < 4—*
T < ﬁ ﬁ ﬁ @ @ ﬁ 4—) <—> Data RAM 32xB
L Analog Timer HID Comm
= [32mPwM x6 | Quadrature UART1
ADC 2‘2&3’3 Detector ‘ JUART2
l UAR[l == 20x8 Keyscan SPI
SPI - y 'T ISPI2
e 1 e k— MM L T ISQ 7818 S /|
Peripheral 120 ! | i e
Device GPIO { GPIO MULTIPLEXING | {
/
-__
L SWD

Figure 4: SKB376 Block Diagram
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5. &% X Pinout Description

GND SWDIO
VCC SWDCLK
P0.25 NC
P0.26 P0.21/RESET
P0.27 P0.19
P0.28 P0.18
P0.29 P0.17
P0.30 P0.16
P0.31 P0.10
GND P0.09

S 3 3 5 3

& & & & &

Figure 5: SKB376 Module Pinout
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w AR 5| 257! Pin type &7 Remark
Pin No. | Pin Name
1 GND Ground FEH AR AL Ground PAD
1.8~3.6V HLUE ML, {8 —A 10uF F1—> 0.1uF & A SE
2 VCC Power Supply LR 2 B
1.8V to 3.6V power supply,Place a 10uF and a 0.1uF filter
capacitors near pin1 and pin2
3 P0.25 Digital 1/0 38 % N\ /5 3 ) General input/output port
4 P0.26 Digital 1/0 38 FH % O\ /% 3% 1 General input/output port
5 P0.27 Digital 1/0 3 FH % \/% H 35 T General input/output port
Digital I/0; Analog | 18 H % A /%t 2 1 General input/output port;
° P0.28 input MR N 1T ADC input 4
. 50,29 Digital 1/0; Analog | & H % A\ /¥ th % [T General input/output port;
input B LM N 1 ADC input 5
Digital I/0; Analog | 18 H % A\ /%t 2 11 General input/output port;
8 P0-30 input EEEE 4 11 ADC input 6
o 50,31 Digital I/0; Analog | 18 H % A\ /%t 2 11 General input/output port;
input B4 A\ 11 ADC input 7
10 GND Ground e I5 4 Ground PAD
y £0.02 Digital I1/0; Analog | i@ M4 A/ th i I General input/output port;
input R L 4 N 11 ADC input 0
Digital 1/0; Analog | & % N/ %% 1 General input/output port;
12 PO.03 input MR N1 ADC input 1
'3 50,06 Digital 10 3 FH % \/% H 3 T General input/output port
HL 75 fill % N Cap detection for touch pad input
o 38 % N\ /5 3 1 General input/output port
14 Po.o1 Pigtial VO HL & 4% % N\ Cap detection for touch pad input
o I8 FH % N\ Ji H 3w 1 General input/output port
' P0.08 Plgtiat VO FL 25 il 4% % N\ Cap detection for touch pad input
o 38 FH % N\ /5 3 1 General input/output port
10 P0.09 Plgtiat VO FL 25l 4% % N\ Cap detection for touch pad input
17 P0.10 Digital 1/0 38 FH % N\ /% H 3 1 General input/output port
18 P0.16 Digital 1/0 38 % N\ /5 3 1 General input/output port

8/27
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19 P0.17 Digital 1/0 3 FH % \/% H 35 T General input/output port
20 P0.18 Digital 1/0 38 FH % N\ /5 3 1 General input/output port
21 P0.19 Digital 1/0 38 % N\ /5 3 1 General input/output port
Digital 1/O; e " ,
P0.21/RE CERIA) 38 % N\ /5 3% 1 (Default) General input/output port
22 System Reset X , ,
SET (WHECE) 217 (Need configuration) Reset
(Active low)
23 NC Not Connect ANBE, WATLAEEHL; Not connect or connect to GND

Hardware debug T
24 SWDCLK H AT 2RI 4 N 1 SWD(Serial wire debug)  clock input
and Flash program

Hardware Debug | #4782k R % /0 0 SWD(Serial wire debug) data input

and Flash Program | and output

25 SWDIO

6. Z O 4 Interfaces Introduction
6.1 HFH N 51 B Digital 1/0s

SKB376 #:H 19 4~ GPIO Al 2 4~ SWD i 1 (SWDCLK, SWDIO). 7£ SYD8811 _LHij53hH, SWDCLK
A1 SWDIO & i 55 i BEE MR (AERA 10k HEHBR) , fEJFHLE, SWDCLK H1 SWDIO RJ AFCE vt
B CAMERR, hrmi 10k P EARHERD o 10 A BMEN LT k-
SKB376 has 19 GPIOs and 2 SWD port(SWDCLK, SWDIO) . The SWDCLK and SWDIO must be pulled down
during the power up(They are pulled down by 10k resisters inside the module). After power up the SWDCLK and
SWDIO can be used as digital output pins (NOT RECOMMANDED, because when pull up the 10k resistor has
leakage current). The GPIOs may be used as following:
1. 7 N4 Digital Input/output
2. HHBREhEE /) Output drive strength
3. WHB_E FhieH Internal pull-up and pull-down resistors
4. FTE pin ISR K BT i Wake-up from high or low level triggers on all pins
5. AT pin X348 F i Trigger interrupt on all pins
6. FTA pin X ATEC & A H O All pins can be individually configured to carry serial interface
8. FTH pin A R PWM i 55 (% 4 BRKiE 32.768kHz+6 % % 32MHz)

All pins can be configured as PWM signal (4 low speed 32.768kHz+6 high speed 32MHz) .

9. 5 6 e EE |mT LAYE A ADC fii \ There are 6 dedicated ADC pins.

9/27 SKB376-DA-001,A/1
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6.2 EXUAEEED (3% 12C) Two-wire Interface (12C Compatible)
Eluf it B P2 )i, SKB376 A T FI4H 12C 10 (12C_0, 12C_1) . 12C CFrfiuEmAdn s, L@
WA E Y 31.25kHz £ 1000kHz 28 (#dE2. SCRF 2 Mot T, BELEE, DL . 5
FEASCRFF TR S A
SKB376 integrates two sets of 12C interfaces (12C_ 0, 12C_ 1) for two-way communication between chips. 12C
supports a wide range of data rates, which can be configured from 31.25khz to 1000khz through registers. It
supports multiple reading modes: current read, random read, and sequential reading. Write mode supports byte

writing and page writing.

Start Bit Read/Write Bit
e
” 38
!
Slave Address

Acknowledge Bit

Figure 6-1 12C Control frame format

l—Start Bit Stop Bit
x » ¢ »
o|U o o W]
lIC_SDA “ { b 2 2l
Control Byte Address High Byte Address Low Byte Data Byte

Figure 6-2 12C byte write format

l—Start Bit Stop Bit
1IC_SDA w o a
(L

- -
> *

ACK
ACK
ACK
ACK

CK

A

L4

F Y
v

o - - - -
* > * > *

Control Byte Address High Byte Address Low Byte Data Byte 0 Data Byte 31

Figure 6-3 12C page write format

10/27 SKB376-DA-001,A/1
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Start Bit Stop Bit
l_ No ACK—+_1

IIC_SDA |w» -

ACK
)

< > <
Control Byte Data Byte

Figure 6-4 12C current read format

Start Bit Start Bit Stop Bit
f f No ACK 1_1

IIC_SDA o o

ACK
ACK
ACK

n -

ACK

o

™ [ - [ A . - [
* > < » * > * »*

Control Byte Address High Byte Address Low Byte Control Byte Data Byte

r'y
¥

Figure 6-5 12C random read format

fszm Bt l_mn Bit Stop Bit
= = - = = =

lic_soA |m||||||||°i&|||||||i3||||||||%|‘"|||||“|§I||||||g‘ qm%
< = < > < > < > < = B >

o

- Lo

Control Byte Address High Byte Address Low Byte Control Byte Data Byte n Data Byte n+x

Figure 6-6 12C sequential read format

6.3 F2FF 2% 0 Flash Program 1/Os
SKB376 AW MEFE T, 537 /2 SWDCLK Al SWDIO. 1X/N Wk #: 47 1Al D2 17— Ml m: 0 (DAP),
MRS AR AME R IR B 7 — ARG 58 K AOHLE], AT PSR W N8 3E R
HE: WEMEAS G SYDTEK $2HE R @ H A A
SKB376 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.
Note: Dedicated SWD developing software by SYDTEK is required.

6.4 F4T4ME O Serial Peripheral Interface
SKB376 [FIFf A SPI B2 4L TR E . —412 4 2k SPI: CSN (chip select), SCLK (clock), SDI (MOSI data)
A1 SDO (MISO data), F4h—4Hs2 2 £kl 3 4 SPI 41: CSN (chip select) - optional, SCLK (clock), SDIO
(bi-directional Data). X410 B A #F master #4F, ASCKF slave #:/E.

11/27 SKB376-DA-001,A/1
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SKB376 has 2 kinds of configuration for SPI interface. One is 4 line SPI: CSN (chip select), SCLK (clock), SDI
(MOSI data) and SDO (MISO data). Another is 2-line or 3-line: CSN (chip select) - optional, SCLK (clock), SDIO
(bi-directional Data). Both configuration support master only. Slave operation is not support.
BB O P TR, E RN (Thit) FFEREERTTIR K bit-7 MSB, i T A A%
Hds .

The data packets in both read and write operation mode are composed of two bytes,The first byte contains the

address (7bit) and the bit-7 MSB indicating the direction of data, and the second byte contains the transmitted

data.
FIRST BYTE SECOND BYTE
i} - e
RrRW
‘(1 BIT) ADDRESS (7 BIT) DATA (8 BIT)
MSB LSB MSB LSB

Figure 6-7 SPI data package
6.4.1 5¥/E Write Operation
SKB376 A& AL EH#AE, BHRIMEEEMADTTT, MNENIEH 231%3] device. SCLK HI LRI A (5 . SKB376
7& SCLK I FF&¥ek”: SDIO = SDI, device & SCLK K LAt SDIO 5¢# SDI.
SKB376 always initializes the write operation, which contains two bytes and is passed from the host controller to
the device. SCLK is used for synchronous communication. SkB376 changes SDIO or SDI on the falling edge of

SCLK, and device reads SDIO or SDI on the rising edge of SCLK.

SPI CSN _\ /_\ /7

SPI SCLK 1 2 5 ] A [ 2
SPI SDI %ASXMXPAXMXMXRIKQ{I%D?XD&XDSXngszKDlngx%
SPI SDO | DONT \

T CARE /

Figure 6-8 4-wire SPI write operation

12/27 SKB376-DA-001,A/1
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SCLK 1 10

12

14

7 e e S 00000000007,

don't care

1

don't care

Figure 6-9 3-wire SPI write operation
6.4.2 i£#/E Read Operation
FENIEHI SV B EAE, BN TY .. B AES 7 MhEFIEZ AN 0 ) MSB DA /REHE TR .. 58—
FHAE slave device MBI 8 M EHE. SPI_SCLK FLARIIE S . XFT 2 £k/3 £k SPI, SDIO 7E SCLK A T F%
WAL, fE SLCK B ETHYSzE . SYD8811 ST SDIO £k, FHAEf)a— bk A7 i R RIS SDIO st £k 4% )

AL 25 devices

SPi_CSNj /_\ /7

SPI_SCLK 1\ 2\ /3\ [4\ /5\ [e\ [7\ /8

spI_sDI BRT—/ 0 Y A6 J A5 Y A4 { A3 { A2 | Al )(éem)’

SPI_SDO i ?}{DTXDGXDSXDﬂrXDSXDzXDIXDO}%
SPI_SDI driven by SYD8811 delay SPI_SDO driven by Slave Device

2.75us,min

Figure 6-10  4-wire SPI read operation

S¥YDE211 release SDIO bus

SCLK

SDIO [/

don't care

" ; \ 7 don't care

SDIO driven by SYD8811 SDIO driven by the slave device

Figure 6-11 3-wire SPI read operation
6.5 iEH R 1T R85 UART
SKB376 &k 1 M4 UART #%11 (UARTO, UART1) . Hrf* UARTO 45 CTS/RTS A flow control (UART1 %
) o KM 8-y-1 trfdlamits =X, BV 8 £z (8 Hlsfr , AL, 1 (1) fFibAr. W FEFR:
SKB376 integrates 2 UART( Universal Asynchronous Receiver/Transmitter) interfaces. UARTO has CTS&RTS,

which support flow control (UART1 doesn’t support). Standard data frame 8-y-1 is adopted, i.e. 8 bit data, 1 bit

parity checking, 1bit stop indicator. Like below:

13/27 SKB376-DA-001,A/1
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Start Data Parity Stop

Figure 6-12 UART Data Frame
UART [ SRR B s 2 B bps
UART support the following baud-rate in bps unit:
1200/2400/4800/9600/14400/19200/28800/38400/57600/76800/115200/230400/460800/921600.
E: UART H°F5 VCC Bt B —3, QR GAMCHTF A2 77 ZR M T B s o7 e i s -
Note: UART voltage level is the same as VCC. If it is inconsistent with the peripheral voltage level, the level

conversion circuit shown in the following figure is required:

47K
VDD EXT {1+ vDD EXT

Module —WF— DTE

10K _
RXD |- . / T" TXD
XD S RXD
InF —rt

|_. 108
VDD _EXT )—El—

4 TK VCC_DTE

Figure 6-13 UART Level shift circuit

6.6 & Analog to Digital Converter (ADC)
SKB376 £ T 10 AC{RIHEIE B (GPADC) , GPADC RAE%l 1MHz. il GPADC #iA

FIAFP GPIO, % GPADC W] LA K3 7 i#id, Hrh—i@iEgeH 0 il it [k (VBAT), HoR 6 iliE
AN E DRI GPIO HiJk. N VA H mikE R, GPADC WHNZ 2 M AR i) N C&a ik (7
M eFuse thizti) , AR LA 2 T AR . JRBE (i . AEHUME 5 RS S

SKB376 integrates a 10 bit low power general purpose analog-to-digital converter (GPADC) with a sampling rate
of 1MHz. By switching GPADC input to different GPIO, the GPADC can support up to 7 channels, one of which is
used to detect divided battery voltage (VBAT), and the other 6 channels can be configured to detect GPIO voltage.

In order to achieve higher accuracy, the reference voltage of GPADC has been calibrated (read from eFuse)

14/27 SKB376-DA-001,A/1
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when the module leaves the factory, so it can be widely used in power monitoring, temperature detection, analog

signal sampling and other applications.
VBAT
} CHO _\

CH1 — /
o 10bit ADC corel——= 0~1023, unsigned
128k S e %,

700fF

MUX_11

CH8,internal e

I

CH9, VDVDD —

114k $  CH10,VDCDC —_—

Figure 6-14 GPADC input channel select and VBAT resistance divider configuration

Table 6-1 ADC Pins

SKB376 Pin Number Pin Number Description
6 P0.28 Digital I/O; Analog input 4
7 P0.29 Digital I/O; Analog input 5
8 P0.30 Digital I/O; Analog input 6
9 P0.31 Digital I/O; Analog input 7
11 P0.02 Digital I/O; Analog input 2
12 P0.03 Digital I/O; Analog input 3

6.7 EHAfilfE Capacitive Touch Detection
SKB376 4k T A i T, MTFHRAEEAlIE PAD I, sl ool R 2 28 4k, SCRFIEIREE 0N i
25 i 4a R
SKB376 integrates the capacitive touch detection function. When the finger is placed on the touch pad, the
capacitive touch unit will detect the capacitance change and support the touch event to wake-up the module from

sleep mode.

15/27 SKB376-DA-001,A/1
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CAPDET_CLKOUT
CAPDET_COUNT

I

SETTLE i
Counting —> Counting Counting

Channel 1 Channel 2 ; Channel 16

Figure 6-15 Cap-Detect time sequence

Table 6-2 Capacitive Touch Detectiont Pins

SKB376 Pin Number Pin Name Description
13 P0.06 Digital 1/0;Cap detection for touch pad input
14 P0.07 Digital 1/0;Cap detection for touch pad input
15 P0.08 Digital 1/0;Cap detection for touch pad input
16 P0.09 Digital 1/0;Cap detection for touch pad input

HE: HHE IR AN ESD Ry AT, BB REE R BUZ R, W E:
Note: Please reserve a parallel capacitor and an ESD protection component and a shunt resister for sensitivity

adjust. Like the figure below:

Touch PAD
A S,
100 1000R
or NC ZS

Figure 6-16 Touch PAD recommended circuit
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6.8 ik % il PWM

SKB376 ££/ | 4 HKE PWM(32.768kHz)f1 6 imid PWM(E = 32MHz). {Ki# PWM A DLd ik Bl 1 25 47
RIEHIAFR PWM KSR, JHEEERIERFER (MUXO fl2l 3 MMM GPIO. &/MAUIESH PWM 5
JE 1/32ms (B, 1~255 BHIBCEJEH AT SE R IGHMH] . W DUER BUEOESF PMW IS8 A ELT PMW
{545 k4%t Buzzer 5% LED HIESERR.

SKB376 integrates 4-way low-speed PWM (32.768KHz) and 6-way high-speed PWM (up to 32MHz). Low speed
PWM can control different PWM generators through separate registers and output to three different GPIOs
through MUX. The minimum positive or negative PWM width is 1 / 32ms (step size), and the setting range of 1 ~
255 steps can realize flexible application. You can control the buzzer or LED dimming by setting the PMW signal

of PMW duty in advance.

PWM_N

"_ Pwm_r;q .

Figure 6-17 PWM Time Setting
SKB376 #1k ;' LED i, MMt T R AT . f/N LED JF ) I a] 56 22 9 1/32s B
B K 255 LRzl LED REJF RN i E B IRBN 4R BAE 1~127 times 2 [H], AP A3 &0 b A HEAH
R B R
LED control is integrated in SKB376 to provide switching mode and breathing mode. The minimum LED opening
time width is 1/32s (step length), and it support the maximum 255 step adjustment control. The number of
repeated times in LED switching mode should be configured between 1 and 127 times. The register table has a

detailed description of the settings about it.
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Figure6-18 LED on/off configuration
T1,T2,T3 Ny 8 fusifEfahlafias, /B KN 31.25ms. WIATHIR T, min. max. T4 #B/& 8 i % il 25
fiés, /NP 0.5ms. € sp AFFIRBLAIEE, Wi 4 fn % BEE I FF A7 d ok RS, BB K 31.25us.
T1, T2, T3 are 8-bit width control registers, with a minimum step size of 31.25ms. In the breathing mode, Min,
Max and T4 are all 8-bit width control registers, with a minimum step of 0.5ms. “sp” is defined as the acceleration

of breathing mode, which can be adjusted by 4-bit width control register, with a minimum step of 31.25us.

T T min+sp, | min

max
T4 T4 T4

Figure 6-19  LED breathing configuration

min min+sp| min+2"spI

il ——
e IR il

A
b |

il
-4

Y

4
Y
'

T4 T4

A

—

6.9 ISO-7816-3
SKB376 £ I — MR AERIZEHIS, SCFF 3 Mp PR AE K. KM 1ISO 7816-3 1, BEWSHT . Kif. WW/INE A

ATR ECx A HE A 4t
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SKB376 integrates a smart card controller and supports three kinds of asynchronous smart cards. With ISO

7816-3 interface, it can be activated, deactivated, cold / hot restart, ATR pairing and data exchange.

® ¢ 6 ¢ 6 O o

Compliant to ISO/IEC 7816-3: 1997

Supports FIFO 8 bytes

Interrupt report

Flexible clock frequency and baud rate

Parity/error check and resend

T=0 protocol

Wait time configuration
® ATR wait time
® Resettime

® Guard time

FIFO

—p-

ISO7816 H¥» Smart Card

CARDDET

SCVCC

SCRSTN

SCALK

SCIO

19/27

Card det

Figure 6-20 Function block of ISO7816

I activationi cold reset | waiting ATR| ATR response
|

e

| Tc
|

LUUPUIUL

—> —>! |

Figure 6-21

Activation, Cold Reset and ATR

Reception mode Hik_td_» g ATR response
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Deactivation
i} =
SCVCC
SCRSTN
SCCLK
SCIO .
L Ta_‘ Ta __Ta __i__ Ta__

Figure 6-22 Deactivation Sequence

6.10 ZL4F k5 AR Infra Red Transmission and Reception
SKB376 AL AR e, LLANE RS SREAE T RE )7 U SHE R TR LA Y, 14 = T
BRI, AT BLR A b o FR A R ZL MR 2 I -
SKB376 integrates infrared transmitting and receiving units. The infrared generator provides a flexible way to
transmit any infrared code used for remote control. It has an efficient message queue. Users can use a small
number of bytes to describe the infrared waveform of specific instructions.
€ Flexible carrier frequency and duty cycle.
Flexible MARK and SPACE.
Any IR remote control protocol.

Supported 8 commands message queue in the FIFO.

* & o o

Interrupt report
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LSB MSB LSB MSB LSB MSB LSB MSB

Repeat

] [ ] L1} ]
' Custom Custom . Data Data H H
: code’ H code code’ . 1, Stopbit i
€ > Pid— :
: i 8bits 3 B8bits 8bits 38 :
] ] a [ [ 1] ]
- : " 30.94 1o ’:
: 18 to 36 ms : 27 ms H avamis
: 056ms :
» [ ]
H L]
[ L
. [
" [ ]
’ :
1€ >
[ ] ]

108 ms

Figure 6-23 NEC coded wave format

LM

I(d ’IIIIIIIIH
H
i
'
4

S1 | S2 | T :
Start Bits Togigle : Custom code : Data code
5.334ms 8.89ms 10.668ms
MSB LSB MSB LSB
< Repeat i
11dme H

Figure 6-24 RCS5 coded wave format
0 VIR LR D RE AT A A SR SRR RN A 15 5CRE, BROIAFRHER M R A eR &L Thag .
Note: Please confirm with FAE that the above function is supported or not by the firmware before developing. By

default, the firmware support only UART to BLE transparent transmission.

7. BH 2% Module Specifications

Hardware Features

Model SKB376
Antenna Type PCB Antenna/ External Antenna
Chip-set Solution SYD8811
Voltage 1.8V~3.6V
Dimension(LxWxH) 17.4x13.7%1.9 mm

Wireless Features

Wireless Standards Bluetooth ® 4.2

Frequency Range 2400MHz---2483.5MHz

21/27 SKB376-DA-001,A/1



SKYLAB

Simplify Your System
PRI LR AAT IR SKB376 17 4.2 H4LHIHE 1
Skylab M&C Technology Co., Ltd SKB376 BLE 4.2 module datasheet

Data Rates 1Mbps(Bluetooth ® 4.2)
Wireless Security AES HW Encryption
Transmit Power Tx Power -20 to +4 dBm in 2 dB Steps
Work Mode Peripheral (Slave device in BLE connection)
Certification ROHS

Operating Temperature: -40°C~85°C

Storage Temperature: -40°C~125C

Environment
Operating Humidity: 10%~50% Non-condensing

Storage Humidity: 5%~90% Non-condensing
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8. PCB #it£%% PCB Design Guide
AL PCB K 4 TR 205 MBS 22 X0, fit/Nek 22 o) 16.5°6.6mm., i HRAE T Il PCB Bl 75 ek # i1

THETE .
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
i 3.0mm
—= = = = = —.| Reserve empty
| | | area for PCB
0.9mm 1.27mm 6.6mm antenna

Figure 8 SKB376 Recommended PCB Footprint
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9. 55 2¥ Electrical Characteristics

R 2% Absolute Maximum Ratings

Table9-1: Absolute Maximum Ratings

Parameter Condition Min Max. Uni Note
Storage Temperature Ta -40 125 °C
Operating Temperature Ty -40 85 °C
Humidity RH 0 50 % Non-condensing, Non-biased
Class 2 on all pins, as per human
ESD Protection (HBM) VEsp -2000 2000 V | body model. JESD22-A114E with
15 sec zap interval.
Supply Voltage VCC -0.3 3.9 V
Voltage On Any I/O Pin VCCio -0.3 VCC+0.3 | V
HEF 2% Recommended Operation Ratings
Table9-2: Operating Conditions
Parameter Symbol Min. Typ. Max. Unit
Power Supply VCC 1.7 3.3 3.6 Y
Input Low Voltage Vi 0 0.3*VCC Vv
Input High Voltage VH 0.7*vCC VCC Y
Bt Current
Table9-3: Power Consumption in Different States
System State TX @0dBm RX Deep sleep Mode Sleep Mode Idle Mode
Average Current @3V 5 mA 3 mA TuA 3uA 5uA
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10. A3 fEH#ER Manufacturing Process Recommendations

T, 245 °C to 260 °C 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 247°°C
—
=3 = R — tL_
‘; 60-150 seconds
e 200°C
b
=1
= 150 °C
o ts "
[ 60-120 seconds
25
e Time 25°C to Peak »
8 minutes max. Time —>
Figure 10: SKB376 Typical Lead-free Soldering Profile
HE:

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/Z B Packaging Specification

SKB376 I NFEAE, FANELL 528 ANt BRI T E RS A%,

SKB376 modules are put into tray and 528 units per tray. Each tray is ‘dry’ and vacuum packaging.

IMFALE 528pcsl

B 370 & .
A i )

- N [=]=[u]= ?

_=BE000
E- - r D D =103 b m...‘... RHET "7 R A LLr 'E

E D D PP T rramn pTL LRI PACEIMG EE"%E !""-"'"“'P"
Il E [T R T ER T E-.._,. T

L il Cak hO-
'PLATE ‘sepc=’ B S
1 I = I | I ) I = I B I = OV [Pl B

Figure 11: SKB376 Packaging
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12. iTWJ{E B Ordering Information

Module No. Crystal | Shielding Antenna Temperature Grade
(09467)SKB376-XXPI No No PCB Industry
(0946701)SKB376-XXElI | No No External (IPEX-III) Industry
(0946702)SKB376-XSEl No Shielding | External (IPEX-III) Industry

JB4% & X Sub-fix definition

SKB376-ABCD

Y 32.768kHz ik 32.768kHz Crystal support

A=X

ANSZFE Not support

B=S

Y KBt Sheild cover support

B=X

ANSZFEBE#LEE Not support

C=P

7 ¥r PCB K4k PCB antenna

C=E

4hE K2 External antenna (IPEX-III)

D

% FH 2% Commercial(0~70C)

D | D=l

Tk Z¢=Cindustrial(-40~85°C)

D=V

% Vehicle(-40~125C)

13. HEEZA{ZE 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

27127

www.skylabmodule.com

SKB376-DA-001,A/1


mailto:sales1@skylab.com.cn
http://www.skylab.com.cn
http://www.skylabmodule.com

	1.简介Brief Introduction 
	2.特点Features 
	3.应用场景Applications
	4.应用框图Application Block Diagram
	5.管脚定义Pinout Description
	6.接口简介Interfaces Introduction
	6.1数字输入输出引脚Digital I/Os
	6.2两线双向通信接口（兼容I2C）Two-wire Interface (I2C Compatib
	6.3程序烧录口Flash Program I/Os
	6.4串行外围接口Serial Peripheral Interface 
	6.4.1写操作Write Operation
	6.4.2读操作 Read Operation

	6.5通用串行异步通信UART
	6.6模数转换Analog to Digital Converter (ADC)
	6.7电容触控 Capacitive Touch Detection
	6.8脉宽调制PWM
	6.9 ISO-7816-3
	6.10 红外发射和接收 Infra Red Transmission and Reception

	7.模组参数Module Specifications
	8.PCB设计参考PCB Design Guide
	9.电气参数Electrical Characteristics
	10. 生产过程推荐Manufacturing Process Recommendations
	11. 包装信息Packaging Specification
	12.订购信息Ordering Information
	13.联系信息Contact Information

