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Medium-density performance line ARM-based 32-bit MCU with up to 128KB Flash, up

to 28KB SRAM, USB, 7 timers, 10/12-bit ADC, 11 communication interfaces.

Features [
Core: ARM 32-bit Cortex™-M3 CPU

» 72 MHz maximum frequency, 1.25
DMIPS/MHz (Dhrystone 2.1)
performance [ |
» 64 Byte cache for instruction and data
bus support 0 wait state memory
access [
»  Single-cycle multiplication and
hardware division
Memories [ |
» 64, 96 or 128Kbytes of Flash memory
» 20 or 28 Kbytes of SRAM [ |
Clock, reset and supply management
» 2.0to 3.6V application supply and I/Os
> POR, PDR, and programmable voltage
detector (PVD)
»  4-to-16 MHz crystal oscillator
»  Internal 8 MHz factory-trimmed RC
»  Internal 48 MHz factory-trimmed RC
» Internal 32 kHz RC
»  PLL for CPU clock
» 32 kHz oscillator for RTC with [ |
calibration
Low power
»  Sleep, Stop and Standby modes
»  VBAT supply for RTC and backup
registers
»  Run mode: 150uA/MHz
»  Stop mode: 28uA @3.3V [ |
»  Standby mode: 4uA @3.3V
»  VBAT with RTC: 0.5uA @3.3V
10/12-bit mode ADC
»  Max convert rate: 1Msps
» Upto 16 A/D channels
»  Support 4 channel sample
simultaneously in 10-bit mode
»  Flexible sample and converter modes.
»  Temperature sensor

Comparator

» 2 independent comparators

»  Each with 4 positive and 4 negative
input channels

LED driver unit

» Capable of drive 56 LEDs or 8
Seven-segment LEDs

Up to 51 fast I/0 ports

»  26/37/51 1/Os, all mappable on 16

external interrupt vectors

Debug mode

»  Serial wire debug (SWD) interface

7 timers

»  Three 20-bit timers, each with up to 4
IC/OC/PWM or pulse counter and
quadrature (incremental) encoder input

»  20-bit, motor control PWM timer with
dead-time generation and emergency
stop

» 2 watchdog timers (Independent and
Window)

»  SysTick timer: a 24-bit downcounter

Up to 11 communication interfaces

»  2x12C interfaces (SMBus/PMBus)

» 3 UARTSs (IrDA capability, modem
control)

» 3 SPl interfaces, 1 QSPI interface

» 12Sinterface

»  USB 2.0 full-speed interface

2 DMA controller, triggered by Timers, ADC,

SPlIs, 12Cs, UARTs

CRC calculation unit, 96-bit unique 1D

RNG generate Random number

Packages are ECOPACK ®
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Chapter 1

Introduction

1.1 Description

The WB32F103xx performance line family incorporates the high-performance ARM ®Cortex™-M3 32 bit RISC
core operating at 72 MHz maximum frequency, Memory up to 128KB FLASH, 28KB SRAM, One advanced-control
timer, Three general-purpose timers, Two watchdog timers (Independent and Window), Three SPI and one QSPI
interfaces, Two 12C interfaces, Three UART interfaces, One I12S interface, One USB2.0 Full Speed interface, One
12-bit SAR ADC converter, One LED driver, Two comparators, One RTC.

1.2 Features

» Supply Management

— Main supply voltage (VDD): 2.0V - 3.6V
— Battery supply voltage (VBAT): 1.8V - 3.6V
— VBAT for RTC and 84 Byte backup registers

¢ Low Power

— Sleep, Stop and Standby modes
— Run mode: 105uA/MHz

— Stop mode: 18.5uA @3.3V

— Standby mode: 4.5uA @3.3V

— VBAT with RTC: 1.17uA @3.3V

Operation temperature

— Industrial temperature range (-40°C ~ +85°C)
— Commercial temperature range (0°C ~ 85°C)

* Reset

— NRST reset

— Power On reset

— Software reset

— Watchdog (IWDT and WWDT) reset
— Low power mode reset

* Programmable Voltage Detector (PVD)

— Adjustable 8 detect levels
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— Configurable rising/falling detect edges
+ Clock

— 4 -16 MHz crystal oscillator, typical 8MHz (HSE)
32 kHz oscillator for RTC with calibration (LSE)
Internal 8 MHz factory-trimmed RC (MHSI)
Internal 48 MHz factory-trimmed RC (FHSI)
Internal 32 kHz RC (LSI)

PLL for CPU clock

 High performance 32-bit ARM CPU Core

— Upto 72 MHz ARM Cortex™-M3 Core

— 64 Byte cache for instruction and data bus, support 0 wait state memory access
— Configurable system clock frequency

— Nestable interrupt vector controller

— Single-cycle multiplication and hardware division

— 24-bit System Tick down-counter

* Flash
— 64KB ~ 128KB Flash

SRAM
— 20KB ~ 28KB SRAM

.

12-bit SAR A/D converter

— Up to 16 A/D input channels

— Max convert rate: 1Msps

— Continuous sample and converter mode.

— Software or Hardware triggered A/D converter mode.
— Temperature sensor connect to A/D channel 16.

» Comparator

— 2 independent comparators
— 4 positive and 4 negative input channels for each comparator

Debug Port

— Serial wire debug (SWD)
— Cortex-M3 Instrumentation Trace Macrocell (ITM)

« Communication interfaces

— Up to 3 UART interfaces
— 3 SPlinterfaces, 1 QSPI interface
— 2 12C interfaces, support SMBus 2.0/PMBus

e Timers

— Three 20-bit timers, each with up to 4 IC/OC/PWM or pulse counter and quadrature (incremental)
encoder input
— 20-bit PWM counter

— Trigger A/D convertor

©2022 WestBerryTech Co.Ltd All Rights Reserved. Doc ID 10103 Rev03 5/46



@WESTBEF'“Y WB32F103xx datasheet

» General purpose 10s

— 64-pin production has 51 GPIOs, 48-pin production has 37 GPIOs, 36-pin production has 26 GPIOs,
32-pin production has 25 GPIOs
— All GPIO mappable on 16 external interrupt vectors

— Up to 16mA drive current

3

Mulit-channel DMA controller, can be triggered by Timers, ADC, SPlIs, 12Cs, UARTs

CRC calculation unit,support 8/ 16/ 32 bit CRC algorithms.

RNG Unit, generate Random number
» LED driver unit, support up to 56 LEDs or 8 Seven-segment LEDs.
» Real-time clock counter (RTC)

» Support software second development

Support LQFP64, LQFP48, QFN36, QFN32 packages

©2022 WestBerryTech Co.Ltd All Rights Reserved. Doc ID 10103 Rev03 6/46



Chapter 2

Package

2.1 LQFP64 package
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Figure 2.1: LQFP64 pinout
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2.2 LQFP48 package
Figure 2.2: LQFP48 pinout
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Figure 2.3: LQFP32 pinout
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2.4 QFN36 package
Figure 2.4: QFN36 pinout
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2.5 QFN32 package
Figure 2.5: QFN32 pinout
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2.6 Pinouts and pin description
Table 2.1: Pinout description
Pin No.
381518 pin Main - Analog
CEJ g LCI3 Lc'3 Name Type Function Alternate Function Function
| |
- - 1 1 VBAT S VBAT
- -1 2|2 PC13 1/O PC13 TAMPER/RTC
- -1 3|3 PC14 I/O PC14 OSC32_IN
- -1 4| 4 PC15 1/0 PC15 0SC32_0ouT
212 ]5]|5 PDO I/0 PDO OSC_IN
31366 PD1 1/O PD1 OSC_OuT
4 | 4|7 |7 | NRST 1/O NRST
- - - | 8 PCO 1/0 PCO SPIM2_NSS0/SPIS2_NSS ADC_IN10
- - -1 9 PC1 1/O PC1 SPIM2_SCK/SPIS2_SCK ADC_IN11
- - 10 PC2 1/0 PC2 SPIM2_MI/SPIS2_SO ADC _IN12
- - -1 PC3 1/0 PC3 SPIM2_MO/SPIS2_SI ADC_IN13
- | 5] 8 |12| VSSA S VSSA
5|16 |9 |13| VDDA S VDDA
6 |7 |10]| 14 PAO /0 |PAO/WKUP TIM2_CH1_ETR/UART2_CTS/WKUP ADC_INO
718 |11]15 PA1 I/0 PA1 TIM2_CH2/UART2_RTS ADC_IN1
8|9 |12]16 PA2 1/O PA2 TIM2_CH3/UART2_TX ADC_IN2
9 (10|13 | 17 PA3 1/0 PA3 TIM2_CH4/UART2_RX ADC_IN3
- |- -118]VSS_ 4| s VSS_4
- - - 119 | VDD_4 S VDD_4
10 | 11|14 | 20 PA4 1/0 PA4 QSPI_NSS0/SPIS1_NSS/UART2_CK ADC_IN4
11112 ]115| 21 PA5 /0 PA5 QSPI_SCK/SPIS1_SCK ADC_IN5
12 |13 | 16 | 22 PA6 I/O PAG TIM3_CH1/QSPI_MI_IO1/SPIS1_SO ADC_IN6
13114 | 17 | 23 PA7 1/0 PA7 TIM3_CH2/QSPI_MO_IO0/SPIS1_SI ADC_IN7
- - - | 24 PC4 I/0 PC4 TRACECK ADC_IN14
- - | - |25| PC5 I/O PC5 SPIM2_NSS2/TRACEDO ADC_IN15
14 | 15| 18 | 26 PBO 1/0 PBO TIM3_CH3/QSPI_I02 ADC_IN8
15|16 | 19| 27 PB1 1/O PB1 TIM3_CH4/QSPI_IO3 ADC_IN9
- |17 120 | 28 PB2 /O |PB2/BOOTI1
- - 121]129| PB10 1/0 PB10 TIM2_CH3/TIM4_CH1/I12C2_SCL/QSPI_NSS2/UART3_TX
- - 122 |30| PBM 1/O PB11 TIM2_CH4/12C2_SDA/SPIM2_NSS1/UART3_RX
16|18 | 23 | 31 | VSS_1 S VSS_1
17 (1924 | 32 | VDD_1 S VDD_1
- - |1 25|33| PB12 1/O PB12 LED4/SPIM2_NSS0/SPIS2_NSS/UART3_CK
- - | 26|34 | PB13 110 PB13 LED5/SPIM2_SCK/SPIS2_SCK/UART3_CTS
- - | 27| 35| PB14 /0 PB14 LED6/SPIM2_MI/SPIS2_SO/UART3_RTS
- - 28|36 | PB15 I/0 PB15 LED7/SPIM2_MO/SPIS2_SI
- - - | 37 PC6 1/O PC6 TIM3_CH1/LEDO
- - - | 38 PC7 1/O PC7 TIM3_CH2/LED1
- - - |39 PC8 I/0 PC8 TIM3_CH3/LED2
- - - |40 PC9 1/O PC9 TIM3_CH4/LED3/TRACED1
18 120 |29 | #1 PA8 1/O PA8 LEDO/UART1_CK/MCO CMPA_PO
19121 |30 | 42 PA9 I/0 PA9 LED1/UART1_TX CMPA_NO
20122 | 31|43 | PA10 I/O PA10 LED2/UART1_RX
23 |125|34 |46 | PA13 1/O SWDIO QSPI_NSS1 CMPA_P3
- |26 |35|47 | VSS_2 S VSS 2
- |27 |36|48 | VDD_2 S VDD_2
24 128 | 37149 | PA14 /O | SWDCLK QSPI_NSS2 CMPA_N3
25129 |38 |50 | PA15 1/0 PA15 TIM2_CH1_ETR/I2C1_SMBAI/QSPI_NSS0/SPIS1_NSS CMPB_P3
- - | - |51] PC10 I/O PC10 LED4/UART3_TX/TRACED2 CMPB_P1
- - - | 52| PC11 I/O PC11 LED5/UART3_RXTRACED3 CMPB_P2
- - - | 53| PC12 1/0 PC12 TIM4_ETR/LED6/UART3_CK CMPB_NO
- - - | 54 PD2 /0 PD2 TIM3_ETR/LED7 CMPB_PO
©2022 WestBerryTech Co.Ltd All Rights Reserved. Doc ID 10103 Rev03 10/46
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Pin No.

2|3 F12| pin T Main Alternate Functi Analog
ICLJ '-6 "9" "9" Name ype Function ernate Function Function
26 | 30 | 39 | 55 PB3 /0 PB3 SWO/TIM2_CH2/QSPI_SCK/SPIS1_SCK CMPB_N3
27 | 31 |40 | 56 PB4 I/O PB4 TIM3_CH1/QSPI_MI_IO1/SPIS1_SO CMPA_P1
28 | 32 | 41| 57 PB5 1/0 PB5 TIM3_CH2/12C1_SMBAI/QSPI_MO_IO0/SPIS1_SI CMPA_P2
29 | 33 | 42 | 58 PB6 /0 PB6 TIM4_CH1/12C1_SCL/QSPI_NSS1/UART1_TX CMPA_N1
30 |34 |43 | 59 PB7 1/0 PB7 TIM4_CH2/12C1_SDA/SPIM2_NSS1/UART1_RX CMPA_N2
31| 5 |44 | 60 | BOOTO I BOOTO
- - | 45| 61 PB8 /0 PB8 TIM4_CH3/12C1_SCL/SPIM2_NSS2/UART1_CTS CMPB_N1
- - |46 | 62 PB9 110 PB9 TIM4_CH4/12C1_SDA/UART1_RTS CMPB_N2
323647 63| VSS_3 S VSS 3
1 1|48 |64 | VDD_3 S VvDD_3

©2022 WestBerryTech Co.Ltd All Rights Reserved. Doc ID 10103 Rev03 11/46
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WB32F103xx performance line GPIO function selection:
Table 2.2: Pin func selection
AFR[3:0] 0 1 2 3 4 5 6 7
PORT
A PAO WKUP TIM2_CH1_ETR UART2_CTS
PA1 TIM2_CH2 UART2_RTS
PA2 TIM2_CH3 UART2_TX
PA3 TIM2_CH4 UART2_RX
PA4 QSPI_NSS0 |SPIST_NSS| UART2_CK
PA5 QSPI_SCK [SPIS1_SCK
PA6 TIM3_CH1 QSPI_MI_IOT| SPIST_SO
PA7 TIM3_CH2 QSPI_MO_IO0 SPIST_SI
PA8 MCO LEDO UART1_CK
PA9 LED1 UART1_TX
PA10 LED2 UART1_RX
PA11 LED3 UART1_CTS
PA12 UART1_RTS
PA13 | SWD_DIO QSPI_NSS1
PA14 | SWD_CLK QSPI_NSS2
PA15 TIM2_CH1_ETR 12C1_SMBAI | QSPI_NSSO0 [SPIST_NSS
POBRT PBO TIM3_CH3 QSPI_102
PB1 TIM3_CH4 QSPI_I03
PB2 BOOT1
PB3 SWO TIM2_CH2 QSPI_SCK [SPIS1_SCK
PB4 TIM3_CH1 QSPI_MI_IOT| SPIS1_SO
PB5 TIM3_CH2 12C1_SMBAI |QSPI_MO_IO0 SPIS1_SI
PB6 TIM4_CH1 [2C1_SCL | QSPI_NSS1 UART1_TX
PB7 TIM4_CH2 12C1_SDA |SPIM2_NS$S1 UART1_RX
PB8 TIM4_CH3 I2C1_SCL |SPIM2_NSS2 UART1_CTS
PB9 TIM4_CH4 [2C1_SDA UART1_RTS
PB10 TIM2_CH3 |[TIM4_CH1 [2C2_SCL | QSPI_NSS2 UART3_TX
PB11 TIM2_CH4 12C2_SDA |SPIM2_NS$S1 UART3_RX
PB12 LED4 SPIM2_NSS0|SPIS2_NSS| UART3 CK
PB13 LED5 | SPIM2_SCK |SPIS2_SCK| UART3_CTS
PB14 LED6 SPIM2_MI | SPIS2_SO | UART3_RTS
PB15 LED7 SPIM2_MO | SPIS2_SI
" peo SPIM2_NSSO0| SPIS2_NSS
PC1 SPIM2_SCK |SPIS2_SCK
PC2 SPIM2_MI | SPIS2_SO
PC3 SPIM2_MO | SPIS2_SI
PC4 | TRACECK
PC5 | TRACEDO SPIM2_NSS2
PC6 TIM3_CH{ LEDO
PC7 TIM3_CH2 LED1
PC8 TIM3_CH3 LED2
PC9 | TRACED1 TIM3_CH4 LED3
PC10 | TRACED2 LED4 UART3_TX
PC11 | TRACED3 LED5 UART3_RX
PC12 TIM4_ETR LED6 UART3_CK
PC13 | TAMPER_RTC
PC14 | OSC32_IN
PC15 |OSC32_OUT
P%RT PDO OSC_IN
PD1 | OSC_OUT
PD2 TIM3_ETR LED7
©2022 WestBerryTech Co.Ltd All Rights Reserved. Doc ID 10103 Rev03 12/46
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Block Diagram

WB32F103xx performance line block diagram:

Figure 3.1: WB32F103xx block diagram
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Chapter 4

System description

4.1 Device Overview

Table below show WB32F103xx device features and peripherals:

14
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Table 4.1: WB32F103xx device features and peripheral counts
Peripheral WB32F103Kx WB32F103Cx WB32F103Rx
Flash(KB) 64 64 128 64 96 128
SRAM(KB) 20 20 28 20 28 28
é General-purpose 3 3 3 3 3 3
= | Advanced-Control 1 1 1 1 1 1
QSPI(Master) 1 1 1 1 1 1
SPIM 0 1 1 1 1 1
S
§ SPIS 1 2 2 2 2 2
é 12C 1 2 2 2 2 2
§ UART 2 3 3 3 3 3
USB 1 1 1 1 1 1
12S 0 0 1 0 0 1
GPIOs 25 37 37 51 51 51
12-bit ADC 1 1 1 1 1 1
3
< ADC channels 10 10 10 16 16 16
é Number 2 2 2 2 2 2
g CMP channel 10 12 12 16 16 16
© CPU frequency 72 MHz
Operating voltage 2.0V ~ 3.6V
Operating temperatures  |Industrial temperature1-40°C ~ +85°C  Junction temperature1-40°C ~ +125°C
Packages QFN32 LQFP48 LQFP64
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4.2 ARM Cortex™-M3 core

Cortex™ M3 is a 32-bit RISC processor core with three levels pipeline. It includes the AMBA-Lite interface and
is tightly coupled with a Nested Vectored Interrupt Controller (NVIC), which is a low cost but high performance
MCU platform. It has optional hardware debugging function, can execute Thumb-2 instruction, and is compatible
with other Cortex-M series. WB32F103xx performance line family incorporates the ARM ®Cortex™-M3 processor
core, so it is compatible with all ARM tools and software.

4.3 Memory map

Program memory, data memory, system memory and AHB/APB peripherals are organized within the same linear
4-GB address space. The addressable memory space is divided into 8 main blocks, each of 512 MB.

AHB peripheral address space is 64KB, can support up to 64 peripherals. APB peripheral address space is
64KB, each peripheral can use up to 1KB address space. APB peripheral only support word access, byte and
half-word accesses are not supported.

System memory address space is 4KB and reserved for ISP program.

The WB32F103xx memory map is organized below:

©2022 WestBerryTech Co.Ltd All Rights Reserved. Doc ID 10103 Rev03 16/46



@ WESTBERRY

WB32F103xx datasheet

OXFFFF_FFFF

0xE010_0000

0xE000_0000

0xC000_0000

0xA000_0000

0x8000_0000

0x6000_0000

0x4000_0000

0x2000_0000

0x0000_0000

Cortex-M3 Internal
Peripherials

Peripherials

SRAM

Figure 4.1: WB32F103xx memory map

0x2008_13FF
Data Memory 2
0x2008_1000

Reserved
0x2000_9000
Data Memory 1
0x2000_1000
Data Memory 0
0x2000_0000

Ox1FFF_FFFF
Option Byte
0x1FFF_F000

System Memory
Ox1FFF_E000

Reserved

0x0804_0000

Flash memory
(256KB)

0x0800_0000

Reserved

0x0004_0000

Aliased Flash memory

0x0000_1000

Aliased to Flash or
system memory
depending on BOOT pins

0x0000_0000

0x4001_FC00
0x4001_8000
0x4001_7C00
0x4001_7800
0x4001_7400
0x4001_6800
0x4001_6400
0x4001_6000
0x4001_5C00
0x4001_5800
0x4001_5400
0x4001_5000
0x4001_4C00
0x4001_4800
0x4001_4400
0x4001_4000
0x4001_3C00
0x4001_1000
0x4001_0C00
0x4001_0800
0x4001 0400
0x4001 0000
0x4000_FC00
0x4000_F800
0x4000_C000
0x4000_BCOO
0x4000_B80O
0x4000_B400
0x4000_B00O
0x4000_9C00
0x4000_9800
0x4000_9400
0x4000_9000
0x4000_8C00
0x4000_8800
0x4000_8400
0x4000_8000
0x4000_7C00
0x4000_7800
0x4000_4000
0x4000_3C00
0x4000_3800
0x4000_3400
0x4000_3000
0x4000_2C00
0x4000_2800
0x4000_2400
0x4000_2000
0x4000_1C00
0x4000_1800
0x4000_1400
0x4000_1000
0x4000_0C00
0x4000_0800
0x4000_0400
0x4000_0000

RESERVED

RESERVED

RESERVED

FMC

RESERVED

RESERVED

SYS

ISO

BKP

RTC

CACHE

RESERVED

SFM

CRC

RESERVED

USB

RESERVED

RESERVED

RCC

IWDG

ANCTL

PWR

DMA 2

RESERVED

RESERVED

LED

RNG

128

RESERVED

RESERVED

WWDG

SPIS2

SPIM2

12C2

12C1

UART3

UART2

DMA 1

RESERVED

RESERVED

ADC

UART1

SPIS1

QSPI

RESERVED

TIM4

TIM3

TIM2

TIM1

EXTI

AFIO

RESERVED

GPIOD

GPIOC

GPIOB

GPIOA
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4.4 System reset

System reset can be triggered by the sources below:

* POR reset (POR)

* NRST

* WDG reset (IWDG and WWDG)
+ CPU Software reset

» Exiting standby mode

Any source above can trigger the sysrem reset. When the working voltage is proper, the MHSI will be turned
on and keep active. When NRST is asserted to high level, the oscillator will start running, and the flash controller
will finish the device initilization.

4.5 NVIC

Cortex™-M3 is tightly coupled with the Nested Vectored Interrupt Controller (NVIC). This hardware block pro-
vides flexible interrupt management features with minimal interrupt latency.

The main feature includes:

* low latency interrupt processing

handle the system exceptions/faults and peripheral interrupts/events
+ support up to 43 maskable interrupt channels (not including the 16 interrupt lines of Cortex™-M3)
« four programmable levels for the interrupt priority

» generate the software interrupt

configurable Non Maskable Interrupt (NMI).

4.6 EXTI

The external interrupt/event controller consists of 19 edge detector lines used to generate interrupt/event re-
quests. Each line can be independently configured to select the trigger event (rising edge, falling edge, both) and
can be masked independently. A pending register maintains the status of the interrupt requests.

4.7 Clocks and startup

System clock selection is performed on startup, however the internal RC 8 MHz oscillator is selected as de-
fault CPU clock on reset. An external 4-16 MHz clock, internal RC 48 MHz oscillator or clock output from PLL
can be selected as system clock. When An external 4-16 MHz clock is used, it is monitored for failure. If failure

is detected, the system automatically switches back to the internal RC 8 MHz oscillator. A software interrupt is
generated if enabled.

Several prescalers allow the configuration frequency of the AHB, APB1 and APB2 domains. The maximum
frequency of the AHB, APB1 and APB2 is 72 MHz, and the frequency of them can be configured independently.

4.8 Boot mode

At startup, boot pins are used to select one of three boot options:
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» Boot from user Flash
» Boot from system memory

* Boot from embedded SRAM

4.9 Power supply schemes

VDD =2.0~3.6V: external power supply for I/Os and the internal regulator. Provided externally through VDD
pins.

VDDA = 2.4~3.6V: external analog power supplies for ADC, and the minimum voltage should be 2.4 V when
the ADC is used.

3

VBAT = 1.8~3.6V: power supply for RTC, external clock 32 kHz oscillator and backup registers (through
power switch) when VDD is not present.

Note: VDDA must be the same potential as VDD. It is recommended to power VDD and VDDA from the same
source.

410 DMAC

Two general-purpose DMACSs, each have 3 channels and up to 16 hardware DMA requests (16 requests for
DMACO0 and 12 requests for DMAC1) are able to manage memory-to-memory, peripheral-to-memory and memory-
to-peripheral transfers. The two DMA controllers have internal arbitor to arbitrate the priority of DMA requests.

Each channel can be configured with to hardware DMA requests, or also support for software trigger on each
channel. Configuration is made by software and transfer sizes between source and destination are independent.

The DMA can be used with the main peripherals: SPI, 12C, UART, TIMx and ADC.
4.11 RTC (real-time clock) and backup registers

The RTC and the backup registers are supplied through a switch that takes power either on VDD supply when
present or through the VBAT pin. The backup registers are forty-two 16-bit registers used to store 84 bytes of
user application data when VDD power is not present. They are not reset by a system or power reset, and they
are not reset when the device wakes up from the Standby mode.

412 Independent watchdog

The independent watchdog is based on a 12-bit downcounter and 8-bit prescaler. It is clocked from an in-
dependent 32 kHz internal RC and as it operates independently from the main clock, it can operate in Stop and
Standby modes. It can be used either as a watchdog to reset the device when a problem occurs, or as a free
running timer for application timeout management. It is hardware or software configurable through the option
bytes. The counter can be frozen in debug mode.

4.13 Window watchdog

The window watchdog is based on a 7-bit downcounter that can be set as free running. It can be used as a
watchdog to reset the device when a problem occurs. It is clocked from the main clock. It has an early warning
interrupt capability and the counter can be frozen in debug mode.
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414 System Tick

This timer is dedicated to real-time operating systems, but could also be used as a standard down counter.
It features:

A 24-bit down counter

Autoreload capability

Maskable system interrupt generation when the counter reaches 0.

 Clock source is fixed to 1/8 of CPU frequency

4.15 General-purpose timers

There are up to 3 synchronizable general-purpose timers (TIM2, TIM3 and TIM4) embedded in the WB32F103xx
performance line devices. These timers are based on a 20-bit auto-reload up/down counter, a 16-bit prescaler
and feature 4 independent channels each for input capture/output compare, PWM or one- pulse mode output.
This gives up to 16 input captures / output compares / PWMs on the largest packages.

The general-purpose timers can work together with the advanced-control timer via the Timer Link feature for
synchronization or event chaining. Their counter can be frozen in debug mode. Any of the general-purpose timers
can be used to generate PWM outputs. They all have independent DMA request generation.

These timers are capable of handling quadrature (incremental) encoder signals and the digital outputs from 1
to 3 hall-effect sensors.

416 12C bus

Up to two I2C bus interfaces can operate in multimaster and slave modes. They can support standard (<=
100Kb/s), fast mode (<= 400Kb/s) and high speed mode(<= 3.4Mb/s).

They support 7/10-bit addressing mode and 7-bit dual addressing mode (as slave). A hardware CRC genera-
tion/verification is embedded.

They can be served by DMA and They support SMBus 2.0/PMBus.
4.17 Universal asynchronous receiver transmitters (UART)

Up to three universal asynchronous receiver transmitters (UART1, UART2 and UART3), These three inter-
faces provide asynchronous communication, IrDA SIR support.
UART1, UART2 and UART3 interfaces are able to communicate at speeds of up to 6.0 Mbit/s. They also provide
hardware management of the CTS and RTS signals.

All interfaces can be served by the DMA controller.
4.18 Serial peripheral interface (SPI)

Two SPIs are able to communicate up to 18 Mbits/s in slave modes in full-duplex and simplex communication
modes. One SPI and one QSPI are able to communicate up to 24 Mbits/s in master modes in full-duplex and
simplex communication modes. The frame can be configurable to 4bits, 8 bits, 16 bits or 32bits.

Both SPIs and QSPI can be served by the DMA controller.
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4.19 GPIOs (general-purpose inputs/outputs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as input (with or
without pull-up or pull-down) or as peripheral alternate function. Most of the GPIO pins are shared with digital or
analog alternate functions. All GPIOs are high current- capable except for analog inputs.

The I/Os alternate function configuration can be locked if needed following a specific sequence in order to
avoid spurious writing to the I/Os registers.

420 ADC

One 12-bit analog-to-digital converters is embedded into WB32F 103xx performance line devices and the ADC
support up to 16 external channels, performing conversions in single-shot or scan modes. In scan mode, auto-
matic conversion is performed on a selected group of analog inputs.

The ADC can be served by the DMA controller.

An analog watchdog feature allows very precise monitoring of the converted voltage of one, some or all se-
lected channels. An interrupt is generated when the converted voltage is outside the programmed thresholds.

The events generated by the general-purpose timers (TIMx) can be internally connected to the ADC start trig-
ger and injection trigger, respectively, to allow the application to synchronize A/D conversion and timers.

VDDA supply power for ADC, range from 2.4V-3.6V, ADC convert input voltage from 0V to VDDA.

The temperature sensor is internally connected to the ADC1_IN16 input channel which is used to convert the
sensor output voltage into a digital value.

4.21 Comparators
Up to 2 voltage comparators, each of them has 4 positive input channels and 4 negative input channels.
4.22 Random number generator
One Random number generator, used to generte 8/16/32 bit Random number.
4.23 LED Driver
One LED driver, support up to 56 LEDs or 8 Seven-segment LEDs.
4.24 CRC (cyclic redundancy check) calculation unit

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code from an 8/16/32-bit data word
and a fixed generator polynomial.

4.25 Embedded SRAM and Flash memory

Up to 256 Kbytes of embedded Flash is available for storing programs and data.

Up to 36 Kbytes of embedded SRAM accessed (read/write) at CPU clock speed with 0 wait states.
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4.26 Power supply supervisor

The device has an integrated power-on reset (POR) /power-down reset (PDR) circuitry. It is always active,
and ensures proper operation starting from/down to 2.0V. The device remains in reset mode when VDD is below
a specified threshold, Vpor/ppr , Without the need for an external reset circuit.

The device features an embedded programmable voltage detector (PVD) that monitors the VDD /VDDA power
supply and compares it to the Vpy p threshold. An interrupt can be generated when VDD /VDDA drops below the
Vpyp threshold and/or when VDD /VDDA is higher than the Vpy p threshold. The interrupt service routine can
then generate a warning message and/or put the MCU into a safe state. The PVD is enabled by software.

4.27 Low-power modes

WB32F 103xx supports three low-power modes to achieve the best compromise between low power consump-
tion, short startup time and available wakeup sources:

» Sleep mode

In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can wake up the CPU when
an interrupt/event occurs.

+ Stop mode

Stop mode achieves the lowest power consumption while retaining the content of SRAM and registers. All
clocks in the 1.2 V domain are stopped, the PLL, the MHSI RC, the FHSI RC and the HSE crystal oscillators are
disabled. The voltage regulator can also be put either in normal or in low-power mode.

The device can be woken up from Stop mode by any of the EXTI line. The EXTI line source can be one of the
16 external lines, the PVD output, the RTC alarm or the USB wakeup.

» Standby mode

The Standby mode is used to achieve the lowest power consumption. The internal voltage regulator is switched
off so that the entire 1.2 V domain is powered off. The PLL, the MHSI, the FHSI and the HSE crystal oscillators
are also switched off. After entering Standby mode, SRAM and register contents are lost except for registers in
the Backup domain and Standby circuitry.

The device exits Standby mode when an external reset (NRST pin), an IWDG reset, a rising edge on the
WKUP pin, or an RTC alarm occurs.

Note: The RTC, the IWDG, and the corresponding clock sources are not stopped by entering Stop or Standby
mode.

4.28 SWD Debug Port

The ARM SWJ-DP Interface is embedded, and is a serial wire debug port that enables a serial wire debug to
be connected to the target.
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Chapter 5

Electrical characteristics

5.1 Absolute

maximum ratings

Stresses above the absolute maximum ratings listed in Table 5.1: Voltage characteristics, Table 5.2: Current
characteristics, and Table 5.3: Thermal characteristics may cause permanent damage to the device. These are
stress ratings only and functional operation of the device at these conditions is not implied. Exposure to maximum
rating conditions for extended periods may affect device reliability.

5.1.1 Voltage characteristics

Table 5.1: Voltage characteristics

Symbel Ratings Min Max Unit
VDD-VSS External main supply voltage (including VDDA and VDD) -0.5 3.6
Vin Input voltage on pins VSS-0.3 VDD+0.5 v
|AVDDz| Variations between different VDD power pins - 50 iy
|[VSSz —VSS| Variations between all the different ground pins - 50
5.1.2 Current characteristics
Table 5.2: Current characteristics
Symbel Ratings Max Unit
lvpp Total current into VDD/VDDA power lines (source) 60
lvss Total current out of VSS ground lines (sink) 60
o Output current sunk by any 1/O and control pin 16 A
Output current source by any I/Os and control pin -16
linsPIN Injected current on any pin +5
Y linspiny Total injected current + 25

23
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Note1: All main power (VDD , VDDA ) and ground (VSS , VSSA ) pins must always be connected to the external
power supply, in the permitted range.

Note2: Negative injection disturbs the analog performance of the device

Note3: A positive injection is induced by VIN>VDD while a negative injection is induced by VIN<VSS, I;n ;(prn)
must never be exceeded.

Note4: When several inputs are submitted to a current injection, the maximum 3 1; ;(prn) is the absolute sum of
the positive and negative injected currents (instantaneous values).

5.1.3 Thermal characteristics

Table 5.3: Thermal characteristics

Symbel Rating Value Unit
Tsra Storage temperature range —45 ~ 4150 oc
T, Maximum junction temperature 100

5.2 Operating conditions

5.2.1 General operating conditions

Table 5.4: General operating conditions

Symbel Parameter Min Max Unit
foork Internal AHB clock frequency - 72
froLk Internal APB1 clock frequency - 72 MHz
frerro Internal APB2 clock frequency - 72
VDD Standard operating voltage 2 3.6 \%
VDDA Analog operating voltage 2 3.6 Vv
VBAT Backup operating voltage 1.8 3.6 V
T Ambient temperature -40 85 °C

Note1: It is recommended to power VDD and VDDA from the same source. A maximum difference of 300 mV
between VDD and VDDA can be tolerated during power-up and operation
Note2: When ADC is used,VDDA operation voltage is 2.4V~3.6V.
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5.2.2 Embedded reset and power control block characteristics
Table 5.5: Power on Reset characteristics
Symbol Parameter Conditions Min Typ Max Unit
Tdelay RSTN establish time - - 40 - us
rising edge - 1.92 - Vv
Vpor/PDR Power on reset threshold faling edge - 188 - v
Table 5.6: PVD characteristics
Symbol Parameter Conditions Min Typ Max Unit
PLS[2:0] = 000 - 2.25 -
PLS[2:0] = 001 - 2.35 -
PLS[2:0] =010 - 2.45 -
Programmable voltage detector PLS[2:0] = 011 - 2.55 -
select rising edge PLS[2:0] = 100 i 265 _
PLS[2:0] = 101 - 2.75 -
PLS[2:0] = 110 - 2.85 -
PLS[2:0] = 111 - 2.95 -
Vpvp \
PLS[2:0] = 000 - 2.14 -
PLS[2:0] = 001 - 2.24 -
PLS[2:0] =010 - 2.34 -
Programmable voltage detector PLS[2:0] = 011 - 2.44 -
select falling edge PLS[2:0] = 100 i 2 54 _
PLS[2:0] = 101 - 2.64 -
PLS[2:0] = 110 - 2.74 -
PLS[2:0] = 111 - 2.84 -
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5.2.3 Supply current characteristics

Table 5.7: Supply current characteristics

VvDD@25°C
Mode Conditions Unit
2.0V | 2.5V | 3.6V

HCLK= 72 MHz,Execute from Flash,APB clock enable 12.43112.92| 12.3 | mA

HCLK= 72 MHz,Execute from Flash,APB clock disable 80 | 822|773 | mA
HCLK=48MHz(FHSI),Execute from Flash,APB clock enable 9.83 | 9.55 |10.04| mA

Run Mode! HCLK=48MHz(FHSI),Execute from Flash,APB clock disable 6.96 | 6.41 | 6.89 | mA

un Mode

HCLK=8MHz(HSE),Execute from Flash,APB clock enable 335|278 | 341 | mA
HCLK=8MHz(HSE),Execute from Flash,APB clock disable 2.84 | 2.37 | 2.87 | mA
HCLK=8MHz(MHSI),Execute from Flash,APB clock enable 311|254 | 279 | mA
HCLK=8MHz(MHSI),Execute from Flash,APB clock disable 254 1191|228 | mA

HCLK= 72 MHz, APB clock disable 3.23 279 | 3.04 | mA

Sleep Mode

HCLK=8MHz(MHSI), APB clock disable 168 | 0.93 | 1.12 | mA

LDO normal mode,HSE/HSI/LSE OFF 240 | 264 | 296 | uA

Stop Mode

LDO Low power mode,HSE/HSI/LSE OFF 15.98(17.34| 20.8 | uA

Standby Mode LSI and IWDG running 429 | 452|514 | uA
VBAT Mode RTC and LSE running 0.78 | 1.05 | 1.25 | uA

Note1: Cache is enabled.
Note2: Internal voltage pump is turned on when VDD lower than 2.5V.
Note3: Add an additional power consumption of 0.8 mA in 12-bit mode ADC for the analog part.

5.2.4 External clock source characteristics

Table 5.8: High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max | Unit

fuse,at User external clock source frequency - 8 16 MHz

Vusen OSC_IN input pin high level voltage 0.7vDD - VDD v

VHusSEL OSC_IN input pin low level voltage VSS - 0.3vDD

Tw (mse) OSC_IN high or low time ) 16 - ]

TrasE) OSC_IN rise or fall time - - 5 ne

Tyse)

Cin(ase) OSC _IN input capacitance - - 5 - pF
DuCy xsk) Duty cycle - 45 - 55 %

Note1:Based on simulation and avt test results, not tested in production.
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Table 5.9: Low-speed external user clock characteristics
Symbol Parameter Conditions Min Typ Max Unit
fLse,at User external clock source frequency - 32.768 - KHz
Visen OSC_IN input pin high level voltage 0.7vDD - VDD v
VisEL OSC_IN input pin low level voltage VSS - 0.3vDD
Tw (LsE) OSC_IN high or low time ) 450 - ]
Trwse) OSC_IN rise o fall time - - 50 | ™
Trwsm
Cin(LsE) OSC_IN input capacitance - - 5 - pF
DuCy(rsk) Duty cycle - 30 - 70 %
Tsu(se) startup time VDD is stabilized - 2 - s
Note1:Based on simulation and avt test results, not tested in production.
5.2.5 Internal clock source characteristics
Table 5.10: High-speed internal (MHSI) RC oscillator
Symbol Parameter Conditions Min Typ Max Unit
fumsr Frequency - - 8 - MHz
DuCyarmsi Duty cycle - 45 - 55 %
TA=-40to 85°C TBD - TBD %
ACCymsr) | Accuracy of the MHSI oscillator T4=0to 85°C TBD - TBD %
TA4=25°C TBD - TBD %
Tsumus MHSI oscillator startup time VSS<Vin<VDD 1 - 2 us
Ipp(vEs MHSI oscillator power - - 25 - uA
consumption
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Table 5.11: High-speed internal (FHSI) RC oscillator
Symbol Parameter Conditions Min Typ Max Unit
fras: Frequency - - 48 . MHz
DuCy(rrsn Duty cycle - 45 - 55 %
TA=-40to 85°C TBD - TBD %
ACC rrsr | Accuracy of the FHSI oscillator T4=0to 85°C TBD - TBD %
T4=25°C TBD - TBD %
Tsu(rasn FHSI oscillator startup time VSS<Vin<VDD 200 - 500 ns
|pp(FHST FHSI oscillator power - - 55 - uA
consumption
Table 5.12: Low-speed internal (LSI) RC oscillator
Symbol Parameter Conditions Min Typ Max Unit
frsr Frequency - 20 - 40 KHz
Tsu(Lsn LSI oscillator startup time - - - 85 us
Ipp(rsr | LSl oscillator power consumption - - 250 - nA
5.2.6 PLL characteristics
Table 5.13: PLL characteristics
Symbol Parameter Conditions Min Typ Max Unit
PLL input clock - 1 8 16 MHz
frro, N ;
PLL input clock duty cycle - 40 - 60 %
frrLLour PLL multiplier output clock - - 72 - MHz
Trock PLL lock time - - - 200 us
Jitter Cycle-to-cycle jitter - - - 300 ps
Note1:Based on simulation and avt test results, not tested in production.
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5.2.7 Memory characteristics
Table 5.14: Flash memory characteristics
Symbol Parameter Min Typ Max Unit
Trroc Page program time - 2.1 - ms
Page erase time - 6.4 - ms
TErASE :
Mass erase time - 25.6 - ms
IDDproG Page program current - - 2 mA
IDDERASE Page erase current - - 1.5 mA
Read current@48MHz - - 4.7 mA
IDDrEAD
Read current@24MHz - - 25 mA
NenD Endurance 100 - - kcycle
trET Data retention 10 - - year

5.2.8 Absolute maximum ratings (electrical sensitivity)

Based on three different tests (ESD, LU) using specific measurement methods, the device is stressed in order to
determine its performance in terms of electrical sensitivity.

Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are applied to the pins of
each sample according to each pin combination. The sample size is either 3 parts (cumulative mode) or 3 parts
x (n + 1) supply pins (non-cumulative mode). The human body model (HBM) can be simulated. The tests are
compliant with JESD22-A114/C101 standard.

Static latch-up

Two complementary static tests are required on six parts to assess the latch-up performance:

» A supply overvoltage is applied to each power supply pin

A current injection is applied to each input, output and configurable 1/O pin

These tests are compliant with ANSI/ESDA/JEDEC IC latch-up standard.
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Table 5.15: ESD absolute maximum ratings
Maximum
Symbol Parameter Condition Unit
value
v Electrostatic disch " T =+25 °C, compliant with 4000 v
ectrostatic discharge voltage
FSDUIBM) g 91 JEDEC J$-001-2017
(human body model)
v Electrostatic disch " T4 =+25 °C, compliant with 500 v
ectrostatic discharge voltage
FSD@DAD g 9| JEDEC J5-002-2018
(charge device model)
T4 = +25 °C, compliant with
lru Static latch-up class 200 mA
JEDEC 2016
5.2.9 EFT Characteristics
Table 5.16: EFT Characteristics
Symbol Standard Voltage Class
EFTto IO (IEC61000-4-4) 2KV Class[14
EFT to Power (IEC61000-4-4) 4KV Class[14

Software suggestion
Software flow must contain code to prevent CPU run away, for example

» Crashed Program Counter.

» Unpredicted Reset

» Crashed important data in control register

Increase driven strength of 10s improve the capability of EFT
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5.2.10 10 characteristics
Table 5.17: 10 static characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vig Input high level voltage - 0.65vDD - VDD+0.5 \%
Vi Input low level voltage - -0.5 - 0.3vDD V
Vhys Schmitt trigger voltage - 5%VDD - - \
hysteresis
likg Input leakage current VSS <Vin<VDD - - +1 uA
Rpu Weak pull-up equivalent Vin=VSS 30 40 50 kQ
resistor
Rpd Weak pull-down equivalent Vin=vVDD 30 40 50 kQ
resistor
Cro I/O pin capacitance - - 5 - pF
Table 5.18: Input/output AC characteristics
Ospeed | Parameter Conditions Min Typ Max Unit
Maximum
fma:r([O)out - 10 MHz
frequency
x0 C=50pF,vDD=2V to 3.6V
Output high to low
tf([o)out - 125 ns
level fall time
Output low to high
tr([O)out - 125 ns
level rise time
Maximum
fma:r(IO)out - 50 MHz
frequency
x1 C=50pF,vDD=2V to 3.6V
Output high to low
Ly (10)out . - 25 ns
level fall time
Output low to high
tr(10)out - 25 ns
level rise time
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5.2.11 TIM characteristics

Table 5.19: TIM characteristics

Symbol Conditions Min Max Unit
Tres(rin Timer resolution time 1 - TrivzoLk

FEXT Timer external clock frequency on CH1 0 Trivzecril2 MHz

to CH4
RESTIM Timer resolution - 20 bit
T counter 16-bit counter clock period when 1 65536 TrivecLK
internal clock is selected

Tamax count Maximum possible count 1 1048576 x65536 TrivzoLk

Note1:TTIMxCLK = 72 MHz

5.2.12 USB DC electrical characteristics

Table 5.20: USB DC electrical characteristics

Symbol Parameter Conditions Min Max Unit
VDD USB operating voltage 3.0 3.6 V
Vpr Differential input sensitivity I((USBDP, USBDM) 0.2 \
Veur Differential common mode range Includes Vp; range 0.8 2.5 \Y
Vse Single ended receiver threshold 1.3 2.0 \
Vor Static output level low Ry of 1.5 komto 3.6 V 0.3 \%
Vou Static output level low R of 15 kom to VSS V 2.8 3.6 \%

Note1:To be compliant with the USB 2.0 full-speed electrical specification, the USBDP (D+) pin should be pulled
up with a 1.5 kom resistor to a 3.0-to-3.6 V voltage range.

Note2:Based on simulation and avt test results, not tested in production.

Note3:RL is the load connected on the USB drivers.

Figure 5.1: USB timings: definition of data signal rise and fall time

Crossover
points
Differential Y
data lines / \
VCRS -------1 X
v — —
SS tf ot I »r—
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Table 5.21: USB Full-speed electrical characteristics
Symbol Parameter Conditions Min Max Unit
t, Rise time Cr =50 pF 4 20 ns
ty Fall time C. =50 pF 4 20 ns
t tm Rise/fall time matching t/ty 90 110 %
Vcrs Output signal crossover voltage 1.3 2.0 \Y
Note1:Based on simulation and avt test results, not tested in production.
5.2.13 CMP characteristics
Table 5.22: CMP characteristics
Symbol Parameter Min Typ Max | Unit
Vin Input voltage 0.6 - VvDD-0.3| V
VHY ST Hysteresis - 2 5 mV
VOFF Input Offset voltage - 5 15 mV
TPGD Propagation Delay - - 200 nS
lq Operation Current - - 8.5 uA
5.2.14 ADC characteristics
Table 5.23: ADC characteristics
Symbol Parameter Conditions Min Typ Max | Unit
VDDA Power supply - 24 - 3.6 \Y%
fs Sampling rate - 0.05 - 1 MHz
frric External trigger frequency fapc=14MHz - - 823 KHz
Varn Conversion voltage range - 0 - VDDA V
Rarn External input impedance - - - 200 Q
Carn External capacitor - - TBD - pF
likg Injection current on Analog - - - 10 uA
input
Rapc Sampling switch resistance - - - 1.4 k)
Cuapc Internal sample and hold - - 15.5 - pF
capacitor/12-bit
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Table 5.24: ADC Conversion time

Symbol Parameter Conditions Min Typ Max | Unit
Tap ADC clock frequency - 62.5 - - ns
Tconv Conversion time 12-bit - 13T4p - ns
Fconv Sampling rate 12-bit - - 940 |KSPS
Tsamp Sampling time 12-bit 3Tap - - ns
tprs Dis-charge time - - 0.5T4p - ns
tpru Power-up time - - - 20 us
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Chapter 6

Package characteristics

6.1 LQFP64 10x10mm
Figure 6.1: LQFP64 10x10mm, 0.5mm pitch and Recommended footprint
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Figure 6.2: LQFP64 10X10mm, 64 pin package parameters
millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
A 1.60 0.0630
Al 0.05 0.15 0.0020 0.0059
A2 1.35 1.40 1.45 0.0531 0.0551 0.0571
b 0.17 0.22 0.27 0.0067 0.0087 0.0106
c 0.09 0.20 0.0035 0.0079
D 12.00 0.4724
D1 10.00 0.3937
E 12.00 0.4724
E1 10.00 0.3937
e 0.50 0.0197
0 0° 3.5° 7° 0 3.5° 7°
L 0.45 0.60 0.75 0.0177 0.0236 0.0295
L1 1.00 0.0394
N Number of pins
64
Note1: Drawing is not to scale.
Note2: Dimensions are in millimeters.
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6.2 LQFP64 7X7mm

Figure 6.3: LQFP64 7X7mm, 0.4mm pitch and Recommended footprint

- o [ [Y[T-U[7]
124
- 0/2 -
PINY CORNER ", Iﬂ-ﬁh"— T I
|
1 48
ye |
(] T= T T =T (]
£1/2
" |
18 33 {
i

17 32

*‘J\“/
SEATING -_ = GAN b

PLANE
SIDE_MEW

Note1: Drawing is not to scale.
Note2: Dimensions are in millimeters.

[ SYMBOL | MIN | NOM | MAX |
OTAL THICKNESS A —— | —] 1.6
TAND OFF Al 0.05 | — | 015

|MOLD THICKNESS A2 1.35 | 1.4 | 1.45

[LEAD WIDTH{PLATING) b 013 | 018 | 0.23

|LEAD WIDTH b1 0.13 | 016 | 0.19

[L/F THICKNESS{PLATING} c 009 | —— [ 0.2

[L/F THICKNESS c! 009 | —— | 016

" X ) 9 BSC

4 E 9 BSC
X D1 7 BSC

FQDY e Y El 7 BSC

|LEAD PITCH e 0.4 BSC

[l L 0.45 | 06 | 0.75

FOOTPRINT L1 1 REF

[ o [35 ] 7

01 0" — ———
02 1" 12* 13
03 11 127 | 13
R1 008 | — | ——
R2 0.08 | — | 0.2
s 02 | =——=] ===

PACKAGE EOGE TOLERANCE| aaa 0.2

|LEAD EDGE TOLERANCE bbb 0.2

|COPLANARITY cec 0.08

|LEAD OFFSET ddd 0.07

[MOLD_FLATNESS cee 0.05
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6.3 LQFP48 7X7mm

Figure 6.4: LQFP48 7X7mm, 0.5mm pitch and Recommended footprint

Seating plane
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Figure 6.5: LQFP48 7X7mm, 48 pin package parameters
millimeters inches("
Symbol
Min Typ Max Min Typ Max
A 1.600 0.0630
A1 0.050 0.150 0.0020 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
c 0.090 0.200 0.0035 0.0079
D 8.800 9.000 9.200 0.3465 0.3543 0.3622
DA 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 5.500 0.2165
E 8.800 9.000 9.200 0.3465 0.3543 0.3622
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 5.500 0.2165
0.500 0.0197
0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 1.000 0.0394
k 0° 3.5° 7° 0° 3.5° 7°
cce 0.080 0.0031

Note1: Drawing is not to scale.
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Note2: Dimensions are in millimeters.
6.4 LQFP32 7X7mm
Figure 6.6: LQFP32 7X7mm, 32 pin package parameters
TOP VIEW SIDE VIEW
R {008 1 TR
Di i
0 T aifﬁnsg%'?f FERT
D|1 SYMBOL MIN NOMINAL MAY
A - - 1.60
L: H H H HIH H H/ﬁ I Al 0.05 - 015
[ @ | + :-:IEI A2 | 135 | 140 | 145
] | -] A3 059 0.64 0.69
[ 1 b 0.32 - 0.43
e | — — == _F1 —
[ + o b c 013 - 018
Eﬂ:: | :]:'E D 880 | 900 | 920
u— @/\ | @ - / D1 | 690 | 700 | 710
' 01 02 E 880 | %00 | 920
! X 4

EEEEELE S e T s

e ¢ e 0.80 BSC
L 04s | 060 | 075

SIDE VIEW L1 1.00REF
WL T e
| fB { 02 11° 12° 13°

DETAIL:F
A2 e
Al
N F

Note1: Drawing is not to scale.
Note2: Dimensions are in millimeters.
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6.5 QFN36 6X6mm

Figure 6.7: QFN36 6X6mm, 0.5mm pitch and Recommended footprint

Seating plane
ﬁzhﬁ E [ 4,30 i‘ 2,00 —
3
e L4 - 19
i 3 - gipounooe
[ E2 ———
b — —,,
27 13 1 I+
Jutuuuuouyg |, = -~
i — — “30 E i 4.80 T 410 l —
! (o= — —
] —1 wid 1
— o 1 1
D — —|— — ™ =] [
: C L—-- 0.7
= = 0000000t
38 L F— 3 o.w--l—L—
00000
Pin#11D 1 9
R=020 - E > L
Note1: Drawing is not to scale.
Note2: Dimensions are in millimeters.
Figure 6.8: QFN36 6X6mm, 36 pin Recommended footprint
millimeters inches("
Symbol
Min Typ Max Min Typ Max
A 0.800 0.900 1.000 0.0315 0.0354 0.0394
A1 0.020 0.050 0.0008 0.0020
A2 0.650 1.000 0.0256 0.0394
A3 0.250 0.0098
b 0.180 0.230 0.300 0.0071 0.0091 0.0118
D 5.875 6.000 6.125 0.2313 0.2362 0.2411
D2 1.750 3.700 4.250 0.0689 0.1457 0.1673
E 5.875 6.000 6.125 0.2313 0.2362 0.2411
E2 1.750 3.700 4.250 0.0689 0.1457 0.1673
e 0.450 0.500 0.550 0.0177 0.0197 0.0217
L 0.350 0.550 0.750 0.0138 0.0217 0.0295
ddd 0.080 0.0031
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6.6 QFN32 4x4mm

Figure 6.9: QFN324x4mm, 0.4mm pitch
D A

| [
32 |
| o
1 1
" Laser tark

Pin 1 1D

8 S S 1.

|

A3
Top View Side View

K

L 110]0,010]0)%

IRIRIATN

qUuuguay
ANAL
|

H
)
)

QONAN

Bottom View

Note1: Drawing is not to scale.
Note2: Dimensions are in millimeters.

Figure 6.10: QFN32 4x4mm, 32 pin Recommended footprint

rof Rt

i SN i mk i N 2 7k
A 0. 70 0. 75 0. 80 El 2. 55 2. 65 2. 758
Al 0. 00 —_— 0. 05 e 0. 40TYP
A3 0. 203REF K 0. 20 - -
b 0. 15 0.20 0. 25 L 0. 30 0.40 0. 50
D 3.90 4.00 4. 10 L1 0.31 0. 36 0. 41
E 3.90 4.00 4. 10 L2 0.1 0. 18 0. 23
D1 2. bb 2. 65 2. 15
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Figure 8.1: Ordering information

WB32F 103 R B T 6 -7

Device family
ARM-based 32-bit microcontroller

Device subfamily

101 = WB32F101xx
102 = WB32F102xx
103 = WB32F103xx
104 = WB32F104xx
105 = WB32F105xx

Pin count

K = 32 pins
T = 36 pins
C = 48 pins
R = 64 pins

Flash memory size

6 = 32 KB Flash
8 = 64 KB Flash
9 = 96 KB Flash
B = 128 KB Flash
A = 192 KB Flash
C = 256 KB Flash
Package

T = LQFP

U = QFN

Temperature range

6 = Industrial temperature range, -40°C~85°C

Package details

-7 = LQFP64 -7 X 7 mm
None = Other package
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Revision Date Author Modify
01.00 20191115 Steve.lee@westberrytech.com Draft version
02.00 20201215 Steve.lee@westberrytech.com Add EFT results
02.10 20210415 Steve.lee@westberrytech.com Update QFN32 package
02.30 20211124 zhimei.li@westberrytech.com Update Ordering information
03.00 20220124 zhimei.li@westberrytech.com Add LQFP32 package
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