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the accuracy, correctness, reliability and fitness for a particular purpose of the information. This
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1.#% 8 /General Description

LCS2028 a7 Ai5i5.1 FIWi-Fi 802.11n B fro & 82 1 56 B AWi-Fi FEE 2 87 FH 75 22110 fif
PERVERAT BT, AT DASCRRAP FISTA XUM (i, JF RN SCRAE S P RIS DI FE I o e e . 3 AT 18U B
A #1120 MHz 1)32-bit MCU LAz A E #1256 KB RAM, A LAME 1385 7 3 RF =%

LCS2028 integrates Bluetooth Dual Mode 5.1 and Wi-Fi 802.11n chips. The chip integrates hardware

and software resources needed to complete Wi-Fi and Bluetooth applications, supports AP and STA

I

dual role connections, and supports both classic and low-power Bluetooth connections.

LCS2028 #iH F= M4k, WPWM. 12C. UART. SPI. SDIO LLXIRDA. 7 LLE#IEIFTUART
WAMPERAET . ZIA7NER D32 AL s PWM i 48 F R R 5 0l & s i 5 O LED 451 552 NPWM AT S
BN T ZE ARG, DS LT e 3K
LCS2028 has a wealth of peripherals, such as PWM, 12C, UART, SPI, SDIO and IRDA. You can
download and burn the program directly through UART. Up to six channels of 32-bit high-speed PWM
output use the chip ideal for high quality LED control. Each 2 PWM can be configured for phase-
controlled differential mode to support motor and lamp strip drives.

LCS2028 WHBEE AL | = TS R MIWI-Fi FIUEF SeArds i, LISy (R0 S RO 1
LCS2028 w] LA B BT WO & TSRS TR/, T SCRFAMERHIPA MILNA 97 JE .

LCS2028 internally integrates priority-based Wi-Fi and Bluetooth coexisting control module to realize
real-time priority and dispatch.LCS2028 supports external PA and LNA extensions by providing an
indication of the transceiver status of the current transceiver.

LCS2028 W H#KEFUSE J 3 #FLASH WIOTP 5, W LAH THRAtME— 7515 . AR InE I Ordm M
RO, WEREERL T BBV BUR a2 bk, CRAUEIE(E ) 22 4 A0 HRIE B0 B 03 B UE AN X 2 3 %
LCS2028 has built-in EFUSE and supports OTP reading and writing within Flash, which can be used to
provide unique serial numbers, code encryption, and secure debugging interfaces. Internal integration
of true random number generator and security module, ensure the security of communication and fast
authentication and network connection.

LCS2028 S FHIKTIFEIENRAI, MCU A LARE NBERRIRZS, 15 B BRI it . LCS2028 SCHF
PR FEBEARARE 20, AT DAZE J UM B IR R, 184732 AR Bh, I mT DAY L B e 2 514 B AT T GPIO M
I8
The LCS2028 supports low-power sleep mode, and the MCU can enter the sleep state and reach the
microamp level of sleep current. The LCS2028 supports deep sleep mode, which can run 32 bit clock at
several microampals of current and can be awakened by this clock or by any GPIO.

LCS2028/&— kAN, SCRAHMLB02.11 b/ g/ n [ B IRt AR ARAR T FE R FH AL BE AR IWIF I8 L . &
R MREA B ATWIFIFLER,  SZRFUART-WIFI- LUK R 8k % 4 -

LCS2028 is a compact WIFI module that supports 802.11b/g/n single-stream, low-power application

processor. It is a low cost serial WIFI module that supports UART-WIFI-ethernet data transmission.
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@ SKYLAB |

i
LCS2028 E]:.-é

| ALLPA202100908 8

*P—,sl.

5-‘%-----

A 1: LCS2028 IEXLEITop view

2.5 FH/Applications

& YIEM/ 10T (internet of things)

& 431 2 % %/ Network Consumer Device
& {15/ Metering

& %52 H3)4k/ Building Automation

& ZJiE 316/ Home Automation

e 5 & W55/ Smart Home Gateway
B REHE B/ Smart Lighting
#4547/ Smart Plugs and Lights
LW AW %/ Baby Monitors

& R4/ Mesh Network

& LI/ 2%/ Sensor Network

& =/ Industry Control

345 /Features

& 774 |EEE 802.11b/g/n WLAN / 802.11 b/g/n/eli
& LR L T FIR T FEBLE &2 4t/ Integrated classic Bluetooth and low power BLE system

*® ¢ ¢ o

& 5T FIWI-Fi =R 2 Fi & B %/ Bluetooth and Wi-Fi share antennas and transceiver circuits
@ NERFEETAR S g I B B A AR AIE W S AIWI-Fi XUE 0 e IR ae s A Rt 3L = 25 B/ Internal

priority-based scheduling logic ensures the stability of Bluetooth and Wi-Fi dual connections and the

efficient sharing of air resources

5/16 LCS2028-DA-001,A/1



Locasignal

Skylab M&C Technology Co., Ltd LCS2028-#i % +i/Datasheet

& 802.11n (24 GHz) , =iA150Mbps/ 802.11n (2.4 GHz) up to 150Mbps

& Y FFSTA. AP/ Support STA and AP

& AT Set, =fR%#, MNP/ AT Set, cloud server, application

® ML IPv4, TCP/UDP/HTTP/FTP/ Network protocol: IPv4, TCP/UDP/HTTP/FTP

& 256 KB N#RAM/ 256 KB internal RAM

& 2MB A ifiFlash/ 2 MB internal Flash

& 256 Byte ~ 2K Byte OTP

& Wi-FifR4PJ71a (WPA) [ WPA2/ WPA2 MV i/ To 2k M 24 B8 2 R4 i B (WPS)  / Wi-Fi
Protected Access (WPA)/WPA2/ WPA2 Enterprise/Wireless Network Connection Accepted Settings
(WPS)

& N EE10 A7 2 EIEADC, FH KRR E IS $116 17/ Six - way high - speed 10 - bit multi -
channel ADC, and support internal filtering to 16 - bit

& 77F5ROHS {2k ROHS

& 77&5FCC,CE/FCC,C

4.} &/Application Block Diagram

3.3V

|

12S/12C/IR/PWM

|

2UART

I

SDIO/SPI

|

Kl2: LCS2028 /51E&l/Block Diagram
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5.5 5| # iR /Module Pinout Description
Btk 5] f14>Ac/Module Pinout

LCS2028

Top view

A 3: LCS2028 Pin#fi/packaging
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5| i BH/Pin Description

NO Name Function
1 NC NC
2 P28 P28/ADC4/RXEN
3 EN CEN
4 P26 P26/ADC1/IRDA/PWM5
5 P14 P14/SD_CLK/SCK/ANTO
6 P16 P16/SD_CMD/MOSI/ANT2
7 P15 P15/CSN/ANT1
8 VDD33 VDD_3V3_CHIP
9 P24 P24/ADC2/LPO_CLK/PWM4
10 P23 P23_TDO_F_SO
11 P22 P22 _TDI_F_SI
12 P21 P21_TMS_F_CSN
13 P20 P20 _TCK_F_SCK
14 P6 P6_PWMO
15 GND GND
16 P7 P7_PWM1
17 P8 P8_PWM2
18 P9 P9_PWM3
19 TXD2 PO_UARTZ2_TXD
20 RXD2 P1_UARTZ2_RXD
21 RXD1 P10_UART1_RXD
22 TXD1 P11_UART1_TXD

HER: UART2TXARHAR, BUSHEANBWABER .

Note: Uart2.TX cannot be pulled down, otherwise it will enter test mode.
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6.3 /Interfaces

6.1 GPIO
LCS2028 A 18 ANGPIO I, 7y LU 2 53 24 [ A5 A7 d R Fe e B A D ge . (oK IKEh RE
6mA)>
XA 512C, 128, UART. PWM. IRiZEFEEEEINAEE .
The LCS2028 has 18 GPIO pins which can be assigned to various functions by programming the
appropriate registers.(Maximum drive capacity 6mA)

These pins can be multiplexed with other functions such as 12C, 12S, UART, PWM, IR remote

control etc.

6.2 F# firmware/Download the firmware

#:6-1: Download pin share scheme

LCS2028 Pin Number Pin Name Function Name
22 TXD1 UART (default)
21 RXD1 UART (default)
6.3 UART

#6-2:UART pin share scheme

LCS2028 Pin Number Pin Name GPIO Function Name
21 RXD1 P10 UART1_RXD(AT)
22 TXD1 P11 UART1_TXD(AT)
20 RXD2 P1 UART2_RXD(LOG)
19 TXD2 PO UART2_TXD(LOG)

6.4 PWM
#:6-3: PWM pin share scheme

LCS2028 Pin Number Pin Name GPIO Function Name
14 P6 P6 PWMO
16 P7 P7 PWM1
17 P8 P8 PWM2
18 P9 P9 PWM3
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7.PCB ##% R~} /PCB Footprint and Dimensions
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E4: LCS2028 2% PCB #}#/Recommend PCB Footprint

10/16

LCS2028-DA-001,A/1



Locasignal

Skylab M&C Technology Co., Ltd LCS2028-#i#% ti/Datasheet

8.5 5 4% /Electrical Characteristics

a)Z4a Xt B KA € {H/Absolute Maximum Ratings

F8-1: 4%t iy KAUE {EH/Absolute Maximum Ratings

Parameter Condition Min. Type Max. Unit
A5 AN|= £ = iy
17 L Pl 40 15 c
Storage temperature range
ESD f£3%"/ESD protection VESD / 2000 \%
HLYA HL & /Supply voltage VDD33 0 3.6 \%
i ;
/O - Fa HL e/ | 03 1.63 v
Voltage On Any I/O Pin
b)#E## 5 F Y& Fl/Recommended Uses
#:8-2: #E1E % 14/Operating conditions
Parameter Symbol Min. Type Max. Unit
> yB BE S
I ARG A 20 o c
Extended temperature range
i Ji/Power Supply VDD33 3.0 3.3 3.6 \Y
A S
MNERLFS VIL -0.3 0.8 Vv
Input Low Voltage
A =n 7.
BAFHF/ VIH 2 36 Vv
Input High Voltage
c)ll &% {F/Measurement Conditions
#:8-3: ANFEPRZA T K T #E/Power consumption in different states
R /System State Description Current (Typ.)@3.3V
RSt HL A /Emission current 17dBm, 802.11b 11Mbps 210mA
RSt HL A /Emission current 15dBm, 802.11g 54Mbps 210mA
FEUS HL I /Receive current -10dBm#i A\ 802.11b 11Mbps 50mA
P LA /Receive current -10dBmi#ii A\ . 802.11g 54Mbps 60mA
11/16
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IR FE HERR/Deep sleep

FEMCU R4, HAEGPIO RELRKEIH HAON 5
TRFFLAE. GPIO M#T AR Bi# AON T W ml LA
MalE R E] TAEIRAS . AON [LRFFFAE 2 RFF N 2%
The main MCU system is powered down, only GPIO
status remains and the AON part remains active.
GPIO edge change or AON counter interruption can

wake the system to working state. The hold register of|
AON holds the contents

5uA

FNAEE/Shutdown

HCEN=0 RN KHIBN . HCEN=1 LA =0
J&, RGEHEEEN TR s
When CEN=0 the system enters shutdown mode.
When CEN=1 lasts for a few milliseconds, the system
is powered up to enter the operating mode s

1uA

IE# R 30/Normal Standby

MCU 5151817, AMAATRAREE T A, 7= A= o g g
MCU 4+ 8ia 1T
When the MCU stops running, the peripheral can
continue working and generates an interrupt to wake
the MCU to continue running

30uA

IR E R AL Y
Low voltage Standby

MCU Fl A #o-7h B B I e B g 42 1E, - BEIHYE GPIO
HHTAIAON T4 s Hh ik ] DARG iR 2R Gk 52 31 1E 3 L
Yk LLIsAT
The clock of the MCU and all digital peripherals is
stopped, and only GPIO interruption and AON counter|
interruption can wake the system to resume operation
at normal voltage

10uA

9. it ft S /Performance Specification

29-1: WY S % /Hardware Features

figi {45 1% /Hardware Features

it /Model

LCS2028

K227 /Antenna type

PCB Antenna or IPEX Connector

i JE/Voltage 3.3V+/-10%
, RQL.(LXWXH)/ 24.0mm*16.0mm*3.2mm
Dimensions(LxWxH)
HAt/Others

It /lenvironment

Operating Temperature: -20°C~70°C Storage Temperature: -

40°C~125C

Operating Humidity: 10%~90% non-condensing
Storage Humidity: 5%~90% non-condensing

12/16
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#£9-2: WIFIHs 4 Z5/WIF| Features

2.4GHz WIF| 451%/2.4GHz WIFI| Features

T4 b /Wireless standards

IEEE 802.11 b/g/n/

AR5l /Frequency range

2.412-2.484GHz

f& 5 % /Data rates

IEEE 802.11a Standard Mode: 6,9,12,18,24,36,48,54Mbps
IEEE 802.11 b Standard Mode: 1,2,5.5,11Mbps

IEEE 802.11g Standard Mode: 6,9,12,18,24,36,48,54Mbps

IEEE 802.11n Standard Mode: 150Mbps @ HT40(MCS7)

2.4G #HW R BUZ/
2.4G Receive sensitivity

HT20 MCS7 : -70dBm@10% PER(MCS7?)

OFDM 54M:  -75dBm@10% PER

CCK, 11M: -88dBm@ 8% PER

Te 4k 2 4=/ Wireless security

Supports WEP64/128, WPA, WPA2, TKIP, WAPI, and AES
hardware encryption

K5 Th#+2dBm/
Wireless transmit power with
+2dBm tolerance

IEEE 802.11n: 12-14dBm@HT20 MCS7 IEEE 802.11g: 16dBm

IEEE 802.11b: 18dBm

TAER Work mode

Soft AP/ Station

#29-3: BLE¥14: 2 %/BLE Features

B/

Z ¥ /Parameter 2 f/Condition #7 Typical B K/Maximum

/Minimum

BT /Unit

ARSI
Working
frequency

2402 2480

MHz

AR
Data Rate

Mbps

& RIS
/Wireless
transmit power

dBm

RIGEL

Sensitivity

dBm

BRI 5 i
A/Maximum RF
signal input

-10

dBm

13/16
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10. #i& T Z/Manufacturing Process Recommendations

T 245 °C to 260 °C max.30 seconds
ﬂ 2 7 = T -5°C
<t
Max. Ramp Up Rate = 3°Cis P
Max. Ramp Down Rate = 6°Cls
eh ] T * / 217 oc
ot L
5 e—t, ]
= 60-150 seconds
e 200 °C
Q
= 3
£ 150 °C
o ts
— 60-120 seconds
25
k—————Time 25°C to Peak 3
8 minutes max. Time —

K 5: LCS2028Typical Lead-free Soldering Profile

HE: L) RAGENEERRERT HASNEN R, WEGE R BRI RS R Ge
S R TR R B v 1) B S R P R K AR
Note: The final welding temperature selected by the plant depends on other external factors, such

as solder paste selection, substrate size, thickness and performance. Exceeding the recommended

maximum welding temperature in the welded profile may permanently damage the module.
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11. AT Z/Packaging Specification

ACUUM PACKING .

»- 1 | E 1 i E i
PE_P# O

BOx<4 INPACK INIIDEX
ki

12. iT{5 B /Ordering Information

Module No.

Antenna Connector Type

LCS2028

PCB Antenna

15/16
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13. % 1 #%&/Reference Circuit

C28 18pF
|1eND
Y1 12MHz I
1 2 I
H [IIeND @ND
U1 st 5 =
R21 27R I
S0 @D RESERVED |22 GND G2 1BpE
) 2 27 I usez
—=<1DTR.N NC [k D ! |ianD 5
f —=—{RTS N TEST |52 D= L ¥, >
VDD_325 GND :J—‘{ GND==
T®O RXD NC [t BEAD L6 T
—E RN P -5 Lon : vee £ 2
C24  R22_27R RN ol [z uF USB_DN e
uF pil vD_33
: —5{ne NC [ienD N - USE_DP 3 be
i —35-| DSRN vDD_5 |5 B — e — D -
== == —1{DCDN  RESETN fg— | . &—|IeND aw 2 8
s == —> GTSN GAD (5 il i 6 &
—5 SHTO_N vO_33 e —- -
1 R R = = USE AT
—2 feps M 1 ;%SD—D“ GND GND =
—1% Gp2 oP AR se_op
PL2303HX —
3va
2
R41  470R
P
i RED_LED PRI AT
MODULE —
T s +5
22 T
NG @01 7 3 T
2 ADC4 RXD1 % o 2 220H Lx vin
z EN RxD2 g hEy can R38 o
- ADCA D2 (5 EiNia  10uF 316K
VDD33 P14 Po 5
T LN P16 P8 ; o : g hctend C41 Ca2
P15 P7 = - BO0R OuF -2uF
VDD33 enD |12 GND GND R30 2
69.8K
a8 ) =
TEOORER GND
OuF/6.3V(20%) p =
GND
? [=1 0o o
GND
LCS20282%% Hi

14.5% % 5 ®./Contact Information
Skylab M&C Technology Co., Ltd.
HYIT R TREEARFRAF
Address: 6Floor, No.9 Building, Lijincheng Scientific & Technical park, Gongye East Road,
Longhua District, Shenzhen, Guangdong, China
Motk H AR AR BRI et X e M TE T AR B R B Rt £ T el 9k 4%
Byt 86-755 8340 8210 (Sales Support)
Hi RS2 F: 86-755 8340 8510 (Technical Support)
%3/ Fax: 86-755-8340 8560
HE 4/ E-Mail: sales1@skylab.com.cn

M 71/ Website: www.skylab.com.cn www.skylabmodule.com

16 /16 LCS2028-DA-001,A/1


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

	1.概述/General Description
	2.应用/Applications
	3.特性/Features
	4.框图/Application Block Diagram
	5.模块引脚描述/Module Pinout  Description
	模块引脚分配/Module Pinout
	引脚说明/Pin Description

	6.接口/Interfaces
	6.1 GPIO
	6.2 下载 firmware/Download the firmware
	6.3 UART
	6.4 PWM

	7.PCB 规格尺寸/PCB Footprint and Dimensions
	8.电气特性/Electrical Characteristics
	a)绝对最大额定值/Absolute Maximum Ratings
	b)推荐使用范围/Recommended Uses
	c)测量条件/Measurement Conditions

	9.性能参数/Performance Specification
	10.制造工艺/Manufacturing Process Recommendations
	11.包装工艺/Packaging Specification
	12.订购信息/Ordering Information
	13.参考电路/Reference Circuit
	14.联系方式/Contact Information

