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1.1 Key Features

4 Compiles with Bluetooth 5.0 / 5.1

>
>

>
>
>

Support 125Kbps/500Kbps/1Mbps/2Mbps

Rx Sensitivity: -99.7dBm @1Mbps
-96dBm @2Mbps
-105dBm  @125kbps

Tx Power: +12dBm

Link Gain: 117dB @125kbps

Support Single-Ended Antenna Output

¢ Bluetooth MESH

»  Support Bluetooth SIG Mesh
»  Support Private MESH

€ MCU Core
» 32-bit CPU
»  Frequency up to 64MHz
» 64 Kbytes of SRAM Memory
» 512 Kbytes of Flash Memory
»  Serial Wire Debug Support

€4 System Power Consumption

>
>
>
>

RX Mode: 4.5mA @3.3V

TX Mode: 4.3mA @3.3V 0dBm

DeepSleep Mode: 1.1uA (RTC+GPIO Wakeup)
ShutDown Mode: 700nA (GPIO Wakeup)

¢ Power/Reset

>
>

¢ Clock

>
>
>
>

Supply Voltage range: 1.8V ~3.6V
POR,BOR,LVD

16MHz crystal
24MHz RC oscillator
32.768KHz crystal
32KHz RC oscillator

€ System Peripheral

>
>
>

V14

Direct Memory access(DMA): Up to 8 Channel
Independent and System Window watchdog timers(IWDT/WWDT)

Peripheral interconnection (PIS)
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»  SysTick Timer
€ Security and computing acceleration Unit
256-bit Elliptic Curve Cryptography(ECC)
256/192/128-bit Advanced Encryption Standard(AES)

» 192/128/64-bit Triple Data Encryption Standard(T/DES)
»  True Random Number Generator(TRNG)
>  Calculator (CALC)

& ENA

»  One 16-bit advanced-control timer for 7-channel PWM output(ADTIM), 3
complementary PWM with dead-time insertion

One 32-bit general-purpose timer for 4-channel PWM output(GPTIMA)
One 16-bit general-purpose timer for 4-channel PWM output(GPTIMB)

A\

One 16-bit general-purpose timer for 3-channel PWM output(GPTIMC), 1
complementary PWM with dead-time insertion

»  One basic timer (BSTIM)

>  One low-power timer (LPTIM)
€ Real-time clock (RTC)

»  High Precision HW temperature Compensation Support
€ Analog to digital converter (ADC)

»  12-bit 200 ksps SAR ADC

» 9 External Channel Support

» 3 Internal Channel Support

- Temperature Sensor

- 1/8,1/4,1/2,3/8 VDD33

- Insidel.4V Reference Resources
4 Communication interface

» 2 X I2C Controllers at 100kHz,400khz or 1MHz

-  SMBus/PMBus Support
» 2 x SPI Controllers

- Tl Mode Support
» 3 X UARTs up to 4 Mbps

- 1SO7816/LIN/IrDA Support
€ Audio Interface

» 2 x PDM Interface, Digital MIC Support
» 12S/PCM master/slave interface

€ General Purpose /0
» Upto 34 General Purpose 1/0s

V1.4 5/15
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1.2 Block Diagram

Instruction Cache
32-Bit MCU RAM 4kB

4-Way Associative

CACHE Controller
CORE

Debug-Port

BUS MATRIX

BLE Configure 5.x MAC
M<:>

<—>

BUS

8-CHDMA < :

<>

PIN RESET PIS GPTIMCO

GPIOA/GPIOB/GPIOC

Figure 1-1 Block Diagram

1.3 Pinout and pin descriptions

!

Analog Audio Comm Timer

WWDG

Pam/128 SPI1/2 GPTIMAO LPTIM
PIN WKUP 12c1/12C2 GPTIMBO BSTIM
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VDD1
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PB10
PB09
PBO8
NRST
PBO7

PB06/DBGCK

PB05/DBGIO

5

2

GND

Figure 1-2 QFN48 Package Pinout(Top view)
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Figure 1-2 QFN32 Package Pinout(Top view)
RF P |:|]: 1@ 16 :ﬂj VDDI2
XD |:|]: 2 15 :[lj PBO6/DBGCK
X016M 0 |:|]: 3 14 :[lj PBO5/DBGIO
XO16M_ T D]: 4 13 :|]:| PBO1/RXDI
SOP16
VDD33 |:|]: 5 12 :|]:| PB00/TXDL
PB14/BOOT |:|]: 6 11 :|]:| VDD33
PB15/WKUP |:|]: 7 10 :|]:| PAO9
PAOL/ATNG |:|]: 8 9 :[lj PA02/ATNG

Figure 1-4 SOP16 Package Pinout(Top view)
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PAO4/AIN8 [ [T | 1 24| IT 1 pAO3/AIN7
PCO1/AIN3 [ ][ | 2 23[ ][] PAO2/AIN6
pao7 [ I | 3 22 [ ][] PAO1/AIN5
PA09 [ 11| 4 21 111 PA0O/AIN4
vbp33 [ [ | 5 20 J[] PB15/WKUP
pato [I[ | 6 LES010 T[] PB14/BOOT
soomo1 LI 7 SOQP24 1[I0 vooss
pBO1/RXD1 [ I | 8 17 [T ] X016M_IN
PBO5/DBGIO [_[[ | 9 16| [[ | XO16M_OUT
PBO6/DBGCK [ [T | 10 15[ [T ] GND
pe10 [ [[ | 11 14| [[ ] PF_P
pB11/WKUP [ [ | 12 13 _[[ ] vDpD12
1-5 SOP24
1.3.1 Port Definition
Pin Number Port Name Descriptions
1 PAO3 GPIO/ADC Channel 7
2 PAO4 GPIO/ADC Channel 8
3 PAO5 GPIO
4 PCO00 GPIO/ADC Channel 2
5 PCO1 GPIO/ADC Channel 3
6 PAO6 GPIO
7 PAO7 GPIO/Wakeup
8 PAO8 GPIO
9 PA09 GPIO
10 DCDC_V33 Buck 3.3V Power Suppy
11 DCDC_VSW Buck SW Output
12 DCDC_VFB Buck FeedBack
13 VDD33 3.3V Power Suppy
14 PA10 GPIO
15 PAl11 GPIO
V14 8/15
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16 PA12 GPIO

17 PA13 GPIO

18 PA14 GPIO

19 PA15 GPIO

20 PBOO GPIO/UART1_TXD
21 PBO1 GPIO/UART1_RXD
22 PB02 GPIO

23 PBO03 GPIO

24 PB0O4 GPIO

25 PBO05 GPIO/SWD_IO

26 PBO6 GPIO/SWD_CK

27 PBO7 GPIO

28 NRST Reset

29 PB08 GPIO

30 PB09 GPIO

31 PB10 GPIO

32 PB11 GPIO/Wakeup

33 VDD12 1.2V Power(O)

34 RF_P RF Pin

35 VDD_PAHP High-Power PA Power output
36 VDD15 1.5V Power Supply
37 X016M_O 16M Crystal output
38 XO16M_| 16M Crystal input

39 XO32K | 32.768K Crystal input
40 X032K_0O 32.768K Crystal output
41 VDD33 3.3V Power Supply
42 PB12 GPIO/ADC Channel 0
43 PB13 GPIO/ADC Channel 1
44 PB14 GPIO/Boot

45 PB15 GPIO/Wakeup

46 PAOO GPIO/ADC Channel 4/Wakeup
a7 PAO1 GPIO/ADC Channel 5
48 PAO2 GPIO/ADC Channel 6

Table 1-1 QFNA48 Pin Definition

Pin Number Port Name Descriptions
1 PAO1 GPIO/ADC Channel 5
2 PAO2 GPIO/ADC Channel 6
3 PAQ7 GPIO/Wakeup
4 PAO8 GPIO
5 PAQ9 GPIO
6 DCDC_V33 Buck 3.3V Power Supply
7 DCDC_VSW Buck SW Output
V14 9/15
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8 DCDC_VFB Buck FeedBack

9 PA13 GPIO

10 PA14 GPIO

11 PA15 GPIO

12 PBOO GPIO/UART1_TXD
13 PBO1 GPIO/UART1_RXD
14 PBO5 GPIO/SWD_IO

15 PB06 GPIO/SWD_CK

16 P_NRST Reset

17 PB08 GPIO

18 PB09 GPIO

19 PB10 GPIO

20 PB11 GPIO/Wakeup

21 VDD12 1.2V Power Output
22 RFP RF Pin

23 VDD_PAHP High-Power PA Power output
24 VDD15 1.5V Power Supply
25 X016M_O 16M Crystal output
26 XO16M_| 16M Crystal input

27 VDD33 3.3V Power Supply
28 PB12 GPIO/ADC Channel 0
29 PB13 GPIO/ADC Channel 1
30 PB14 GPIO/Boot

31 PB15 GPIO/Wakeup

32 PAOO GPIO/ADC Channel 4/Wakeup

Table 1-1 QFN32 Pin Definition

Pin Number Port Name Descriptions

1 RF_P RF Pin

2 GND Ground

3 X016M_O 16M Crystal output

4 XO16M_I 16M Crystal input

5 VDD33 3.3V Power Supply

6 PB14 GPIO/Boot

7 PB15 GPIO/Wakeup

8 PAO1 GPIO/ADC Channel 5
9 PA02 GPIO/ADC Channel6
10 PAO9 GPIO

11 VDD33 3.3V Power Supply
12 PBOO GPIO/UART1_TXD
13 PBO1 GPIO/UART1_RXD
14 PBO5 GPIO/SWD_IO

15 PB06 GPIO/SWD_CK

16 VDD12 1.2V Power Output
V14 10/15
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Table 1-3 SOP16 Pin Definition

Pin Number Port Name Descriptions

1 PA04 GPIO/ADC j#i# 8
2 PCO1 GPIO/ADC j#i¥ 3
3 PAO7 GPIO

4 PA09 GPIO

5 VDD33 A 3.3V HE

6 PA10 GPIO

7 PB0O GPIO/UART1_TXD
8 PBO1 GPIO/UART1_RXD
9 PBO05 GPIO Gz r1)
10 PB06 GPIO A 4z 1)
11 PB10 GPIO

12 PB11 GPIO/JE A M i

13 VDD12 1.2V R

14 RF_P S|

15 GND O Hh

16 X016M_O 16M fhfdin

17 X016M_| 16M fmRfA

18 VDD33 S H 3.3V HE

19 PB14 GPIO/BOOT #+l
20 PB15 GPIO/ AR Mk il

21 PAOO GPIO/ADC i#i# 4
22 PAO1 GPIO/ADC JHi& 5
23 PAO2 GPIO/ADC i#i# 6
24 PAO3 GPIO/ADC i#i& 7

Table 1-4 SOP24 Pin Definition
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Appendix A Package Information
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Figure 1-3 SOP16 package information
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Figure 1-4 SOP24 package information

V14

SYMBOL MILLIMETER
MIN | NOM| MAX
A — — 175
Al 010 | _ | o022
A2 1.30 | 140 | 1.50
A3 0.60 | 0.65 | 0.70
b 0.39 — 047
bl 038 | 0.41 | 044
c 020 | _ | o024
cl 0.19 | 020 | 0.21
D 9.80 | 9.90 | 10.00
E 580 | 6.00 | 6.20
El 3.80 | 3.90 | 4.00
e 127BSC
h 025 | — | 050
L 050 | — | 080
L1 1.0SREF
] 0 I _ l g
MILLIMETER
SYMBOL
MIN NOM | MAX
A 175
Al 010 | o15 | 025
A2 130 | 140 1.50
A3 060 065 070
b 023 031
bl 022 025 028
c 020 024
cl 019 | 020 021
D 855 865 875
3 5.80 600 620
El 380 | 39 | 400
e 0.635BSC
h 030 0.50
1 0.50 080
L1 1 OSREF
0 0 l I §
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Figure 1-5 QFN32 package information
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Figure 1-6 QFN48 package information
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Appendix B Ordering Information

Protocol Packing Pack Quantity Package
LE5010Al BLE5.0 Reel 5000 QFN32
LE5010AJ BLES5.0 Reel 5000 QFN32
LE5010BI BLE5.0 Reel 2500 QFN48
LE5010BJ BLE5.0 Reel 2500 QFN48
LE5010TI BLE5.0 Tube 50 SOP24
LE5010SI BLES5.0 Tube 50 SOP16
LE5110Al BLES.1 Reel 5000 QFN32
LE5110AJ BLES.1 Reel 5000 QFN32
LE51108BI BLES.1 Reel 2500 QFN48
LE5110BJ BLES.1 Reel 2500 QFN48
LE5110TI BLES.1 Tube 50 SOP24
LE5110SI BLES.1 Tube 50 SOP16
V1.4 14/15
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Appendix C the rules of product naming

AA BBBB P C

Product Lines
LE: BLE Product
LM: MCU Product

Product Model
This Product Is LESxxx

Package Options
A: QFN32
B: QFN48
S: SOP16

Temperature Range

C: 0°C~70°C (Civil Grade )

I: -40°C~85°C (Technical Grade |)

J: -40°C~105°C (Technical Grade 11D
E: -40°C~125°C (Automobile Grade )
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