AW32F015
Jun. 2025 V1.0

32-bit 96 MHz General MCU

Features

Core and system

- 32-bit MCU

- Frequency up to 96MHz
- 32-bit hardware divider

® 96bit unique chip ID (UID).
® Debug mode: Serial Wire Debug (SWD).
® QFN 5X5-32L package.

¢ Memory General Description
- Upto 128KB Flash.
- Upto 16KB SRAM. The AW32F015 microcontrollers have a maximum
- ISP. clocked frequency of 96MHz, built-in 128KB Flash
® Clock, reset and power management storage, and contain an extensive range of
- POR.PDR.PVD. peripherals and 1/O ports. These devices contain
' ' one 12-bit ADC, two analog comparators, one 16-
- Internal 8 MHz factory-trimmed RC and bit advanced timer, one 16-bit and one 32-bit
external 4 to 24 MHz crystal oscillator general purpose timers, three 16-bit basic timers,
- PLL1 for system clock one low power timer and one real-time clock (RTC)
- PLL2 for USB and FlexCAN-FD clock module, as well as communication interfaces
- Internal 40 kHz RC calibrated oscillator and including one I12C, one I3C slave, two SPI or 128,
external 32.768 kHz crystal oscillator four UART, one low power UART, one USB
e Low power interface and one FlexCAN-FD interface.
- Sleep mode, Stop mode, Deep Stop mode
and Standby mode. The operating voltage of this product series is 2.0V
® One DMA controller with 7 channels to support to 5‘_5V’ and the ope.rating temperature rar?ge
peripherals including timers, ADC, UART, (ambient temperat.ure) is -40°C to 85°C. M.ultlple
LPUART, 12C, 13C, SPI. and FlexCAN-FD. sets of power-saving modes make the design of
) low-power applications possible.
® Total 10 timers:
- One 16-bit 4-channel advanced timer (TIM1).
- One 16-pit general purpose t.imer (TIM3) and Applications
one 32-bit general purpose timer (TIM2).
- Three 16-bit basic timers (TIM14 / TIM16 / ® Industrial loT devices
TIM17). ® PC accessories
- One 16-bit low power timer (LPTIM). ® Electronic door lock
- Two watchdog timers (IWDG and WWDG). ® Medical and healthcare devices
- One 24-bit Systick timer. ® Handheld devices
® One real-time clock (RTC) module. ® Gaming and entertainment
® Upto 28 fast I/O ports.
® Up to 11 communication interfaces: 4 UART, 1
LPUART, 1 12C, 1 13C slave. 2 SPI (support 12S
mode). 1 USB Device interface. 1 FlexCAN-FD
interface.
® One 12-bit Analog-to-Digital converter (ADC).
® Two high speed analog comparators.
® Embedded CRC engine.
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Typical Application Circuit
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Figure 1 AW32F015 Application circuit

Pin Configuration And Top Mark
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Figure 2 Pin configuration and Top mark

www.awinic.com 2 © 2025 Shanghai Awinic Technology Co., Ltd. All Rights Reserved


http://www.awinic.com/

AW32F015
Jun. 2025 V1.0

Pin Definition

No. NAME DESCRIPTION

1 VDD Power supply: 2.0~5.5V

2 PD0-OSC_IN UART3_TX/ 12C1_SDA/ CRS_SYNC

3 PD1-OSC_OUT | UART3_RX/12C1_SCL

4 NRST Pull low reset

5 VDDA Power supply: 2.0~5.5V

6 PAO-WKUP1 UART2_CTS/ TIM2_CH1/ TIM2_ETR/ SPI2_NSS/ 12S2_WS/ TIM2_CH3/
UART4_TX/ COMP1_OUT/ ADC1_VIN[0]/ COMP2_INP[0]/ COMP1_INM[3]

7 PA1 UART2_RTS/ TIM2_CH2/ UART4_RX/ADC1_VIN[1]/ COMP1_INP[0Y/
COMP2_INPI[1]

8 PA2-WKUP4 UART2_TX/ TIM2_CH3/ SPI2_NSS/1252_WS/ 13C1_SCL/ COMP2_OUT/
ADC1_VIN[2] /COMP1_INP[1)/ COMP2_INP[2]/ COMP2_INMI[3]

9 PA3 UART2_RX/ TIM2_CH4/13C1_SDA/ ADC1_VIN[3])/ COMP1_INP[2])/
COMP2_INPI[3]

10 PA4 SPI1_NSS/12S1_WS/ LPUART1_TX/ TIM1_BKIN/ TIM14_CH1/12C1_SDA/
ADC1_VIN[4]/ COMP1_INP[3)/ COMP2_INMI[O0]

11 PA5 SPI1_SCK/12S1_CK/ LPUART1_RX/TIM2_CH1/TIM2_ETR/ TIM1_ETR/
[2C1_SCL/ TIM1_CH3N/ADC1_VIN[5)/ COMP1_INM[0}/ COMP2_INM[1]
SPI1_MISO/ 12S1_MCK/ TIM3_CH1/ TIM1_BKIN/ UART2_RX/ TIM1_ETR/

12 PAG6 TIM16_CH1/ TIM1_CH3/ COMP1_OUT/ ADC1_VIN[6])/ COMP1_INM[1]/
COMP2_INM[2]

13 PA7 SPI1_MOSI/ 12S1_SD/ TIM3_CH2/ TIM1_CH1N/ TIM14_CH1/ TIM17_CH1/
TIM1_CH2N/ TIM1_CH3N/ COMP2_OUT/ ADC1_VIN[7] / COMP1_INM[2]

14 PBO TIM3_CH3/ TIM1_CH2N/ TIM1_CH1N/ TIM1_CH3/ ADC1_VIN[8]

15 PB1 TIM14_CH1/ TIM3_CH4/ TIM1_CH3N/ TIM1_CH4/ TIM1_CH2N/ MCO/
TIM1_CH2/ TIM1_CH1N/ UART3_RTS/ADC1_VIN[9]

16 PB2 GPIO

17 VDD Power supply: 2.0~5.5V

18 PA8 MCO/ TIM1_CH1/ TIM1_CH2/ TIM1_CH3/ CRS_SYNC

19 PAQ UART1_TX/ TIM1_CH2/ UART1_RX/ 12C1_SCL/ MCO/ TIM1_CH1N/
TIM1_CH4/ CAN_RX

20 PA10 TIM17_BKIN/ UART1_RX/ TIM1_CH3/ UART1_TX/ 12C1_SDA/ TIM1_CH1/
SPI2_SCK/ 12S2_CK/ CAN_TX

21 PA11 UART3_TX/ UART1_CTS/ TIM1_CH4/ CAN_RX/ SPI2_MOSI/ 12S2_SD/
[2C1_SCL/ COMP1_OUT/ USBDM

29 PA12 UART3_RX/UART1_RTS/ TIM1_ETR/ CAN_TX/ SPI2_MISO/ 12S2_MCK/
[2C1_SDA/ TIM1_CH2/ COMP2_OUT/ USBDP

23 PA13 SWDIO/ UART1_TX/ SPI2_MISO/ 12S2_MCK/ MCO/ TIM1_CH2/ TIM1_BKIN

24 PA14 SWDCLK/ UART2_TX/ UART1_RX/ SPI1_NSS/12S1_WS

25 PA15 SPIM1_NSS/12S1_WS/ UART2_RX/ TIM2_CH1/ TIM2_ETR/ UART4_RTS

26 PB3 SPI1_SCK/12S81_CK/ TIM2_CH2/ UART1_TX/ TIM2_CH3/ TIM1_CH1/

TIM2_CH1/ ADC1_VIN[10]
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27 PB4 SPI1_MISO/ 12S1_MCK/ TIM3_CH1/ UART1_RX/ TIM17_BKIN/ TIM1_CH2/
TIM2_CH2/ ADCA_VIN[11]
28 PB5-WKUP6 SPI1_MOSI/ 1281_SD/ TIM3_CH2/ TIM16_BKIN/ MCO/ TIM1_CH3/ TIM2_CH3
29 PB6 UART1_TX/12C1_SCL/ TIM16_CH1N/ TIM2_CH1
30 PBR7 UART1_RX/12C1_SDA/ TIM17_CH1N/ UART2_TX/ UART4_CTS/
ADC1_VIN[12]
31 PD5-BOOTO BOOTO
32 PBS8 [2C1_SCL/ TIM16_CH1/ CAN_RX/ UART2_RX
33 VSS Ground
Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
TIM2_CH1
oA ) UART2_C ; SPIZNSS | iy gy | UARTAT ] COMP1_0 )
TIM2_ETR -
UART2 R UART4 R
PA1 ; Sk TIM2_CH2 ; ; 4 ; ; ;
UART2_T SPI2_NSS COMP2_0
PA2 ; ¥ TiM2_CH3 | e \US ; 13C1_SCL - gk ;
PA3 ; UAR)IZ—R TIM2_CH4 ; 4 13C1_SDA ; ; ;
SPI1_NSS | LPUART1 TIM1_BKI | TIM14_CH
PA4 /1287 WS X - N 1 12C1_SDA - - -
TIM2_CH1
PA5 oo | LPUART 7 TIM1_ETR 4 2c1_scL | TMICH3 ; ;
- - TIM2_ETR
SPI1_MIS TIM1_BKI | UART2 R TIM16_CH COMP1_O | COMP1_O
PAG ON251 M | TIM3_CH1 - R nim_ETR CH | T1m1_cH3 = -
. N X 1 uT uT
SPI1_MOS TIM1_CH1 TIM14_CH | TIM17 CH | TIM1_CH2 | TIM1_CH3 | COMP2 O
PAT 2s1 sp | TIM3_CH2 N - 1 1 N N uT
PAS MCO - TIM1_CH1 - ; - TIM1_CH2 | TIM1_CH3 CRSESYN
PA9 - UARTIT | mimi_chz | YARFI-R | gt seL | mco T”V”ﬁom TIMI_CH4 | CAN_RX
TIM17_BKI | UART1 R UART1 T SPI2_SCK
PA10 ; ¥ TIM1_CH3 ¥ 12C1_SDA - TIM1_CH1 | 28556k | CANLTX
UART3 T | UART1 C SPI2_ MOS COMP1_O
PA11 ¥ i TiM1_cH4 | caN_Rx | GREMES | i2ct_scL ; g ;
SPI2_MIS
PA12 UARTS R | UARTLR | 1M1 ETR | CAN.TX | O/12S2 M | 12C1_SDA ; TIM1_cH2 | COMP2_0
X TS - - e = - uT
SPI2_MIS
PA13 SWDIO ; UART1_T ; 011252 M MCO | TIM1_cH2 | TIM1BKI ;
X = = N
CK
UART2 T | UART1 R | SPI1_NSS
PA14 SWDCLK ¥ ¥ T2ST WS ; ; ; ; ;
pats | SPHNSS | UART2 R | TIM2.CHI ) ] UART4_R ] ) )
/12S1 WS X M2 ETR TS
Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
PBO ; TIM3_CH3 T”V”,\TCHZ T'M1,\—1CH1 TIM1_CH3 ; ; - ;
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Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
. TIMI4_CH | s o | TMICH3 | 1 o | TMICH2 | oo [ iy opp | TIMI_CHIT | UARTS R
1 N N N TS
PB2 - - - - ; - ; ; ;
SPI1_SCK UART1 T
PB3 28T oK - TIM2_CH2 ¥ TIM2_CH3 - TIM1_CH1 | TIM2_CH1 ;
SPI1_MIS
PB4 0N251 M | TIM3_CH1 ; UAR; 1R ; T”V”;—BK' TIM1_CH2 | TIM2_CH2 ;
CK
SPI1_MOS TIM16_BKI
PB5 28T S | TIM3_CH2 N MCO . - TIM1_CH3 | TIM2_CH3 ;
PB6 UART T | 12c1_scL T'le\l—CH - TIM2_CH1 - - - ;
UART1_R TIM17_CH ] UART2.T | UART4_C ] ] ]
PB7 ¥ 12C1_SDA e ¥ ik
PB8 ; 2ct_scL | TM1O-CH | can x| UARTER ; ; ; ;
Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
P00 UART3_T | oo spa | CRS_SYN ] ] ] ] ] ]
X = c
PD1 UARTSR | 12c1_scL - - - - - - ;
PD5 ; ; ; ; ; ; ; ; ;
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Functional Block Diagram
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Figure 3 AW32F015 functional block
Ordering Information
Moisture Envi tal
Part Number Temperature Package Marking Sensitivity nV|ronmt_an a Delivery Form
Level Information
AW32F015QNR | -40°C~85°C | QFN5X5-32L | AW32F015 MSL3 ROHS+HF 3000 units/
Tape and Reel
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Absolute Maximum RatingsM°TED

Symbol Description Minimum Maximum Unit
External main supply voltage (including Vopoa and
Vobx-Vssx Vssa) -0.3 5.8 v
Vin® Input voltage on other pins Vss-0.3 Voo+0.3
Total current through Voo/Voba power pins
(©))
Ivbp/vbDA (supply current) ® +120
Total current through Vss/Vssa ground pins
(©)) -
Ivssivssa (outflow current) ©) k.
| Output sink current on any I/O and control pins +25 A
10 m
Output current on any 1/O and control pins -25
NRST pin injection current 5
Iingcpiny 4)E)
HSE OSC_IN pin injection current 5
S hinueiny ) Other pins injection current © +25

1. All power (VDD, VDDA) and ground (VSS, VSSA) pins must always be connected to the external power supply
system within the permitted range.

2. The maximum value of Vin must be respected. Refer to the table below for the maximum allowed injected current
values.

3. All main power (Vop, Vopa) and ground (Vss, Vssa) pins must always be connected to an external power supply
in the permitted range.

4. This current consumption must be correctly distributed to all I/O and control pins. The total output current must
not be sunk/sourced between two consecutive power supply pins referring to high pin count LQFP package.

5. The reverse injection current can interfere with the analog performance of the device.

6. When Vin > Vbpa, a positive injected current is generated; when VN < Vss, a reverse injected current is generated.
Do not exceed linuPIN).

7. When there is simultaneous injection current for multiple inputs, the maximum value of Zlinseiv) is equal to the

sum of the absolute values of the forward injection current and the reverse injection current (instantaneous value).
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Recommended Operating Conditions

Symbol Parameter Conditions Min. Typ. Max. Unit
fHek Internal AHB clock frequency - - - 96

fecLk2 Internal APB2 clock frequency - - - 96 MHz
fecLki Internal APB1 clock frequency - - - 96
Vbb Digital circuit operating voltage - 2.0 3.3 5.5

Analog circuit operating voltage

(Performance is guaranteed) 2.5 3.3 9.5 v
vV, . - Must be the same as
DDA Analog circuit operating voltage Vop ™
(Performance is not 2.0 - 25
guaranteed)

Power dissipation
Po Temperature: Ta= 85°C @ QFN32 - - 571 mwW
or: Ta= 105°C @

Ambient temperature (industrial

- -40 - 85 °C
level)
Ta -
Ambient temperature (extended _ 40 ) 105 oC
industrial level)
i ®)
Junc.tlon temperature _ 40 } 105 oC
T (industrial level)
J
Junction temperature ©) o
(extended industrial level) ) 40 i 125 ¢
Vop rise time tr 1 - © us
tvop
Voo fall time tr 400 - o
Vi ©) Power-down threshold voltage - 0 - mV

1. ltisrecommended to use the same power supply for Voo and Vopa, the maximum permissible difference between
Vobp and Vopa is 300mVduring power up and normal operation.

2. If Tais low, higher Pp values are allowed as long as T, (Tu=125°C is the absolute maximum rating value) does
not exceed Tiymax.

3. In low power dissipation state, Ta can be extended to this range as long as Ty (Ty=125°C is the absolute
maximum rating value) does not exceed Timax.

4. Data based on characterization results, not tested in production.

5. The Vobp waveforms of chip power-on and power-down must strictly follow the tr and tr phased in the following
waveform diagram, and no power-down is allowed during power-on process.

6. Note: To ensure the reliability of chip power-on, all power-on should start from 0V.

Figure 4 Power-on and power-down waveforms
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Electrical Characteristics
EMBEDDED RESET AND POWER CONTROL BLOCK CHARACTERISTICS

The characteristic parameters given in the following table are measured by a high-speed external clock source,
and the ambient temperature and power supply voltage meet General operating conditions.

Symbol Parameter Condition Min.® | Typ. | Max.® | Unit
PLS[3:0]=0000 (Rising edge) - 1.8 -
PLS[3:0]=0000 (Falling edge) - 1.7 -
PLS[3:0]=0001 (Rising edge) - 21 -
PLS[3:0]=0001 (Falling edge) - 2.0 -
PLS[3:0]=0010 (Rising edge) - 24 -
PLS[3:0]=0010 (Falling edge) - 2.3 -
PLS[3:0]=0011 (Rising edge) - 2.7 -
PLS[3:0]=0011 (Falling edge) - 2.6 -
PLS[3:0]=0100 (Rising edge) - 3.0 -
PLS[3:0]=0100 (Falling edge) - 2.9 -
Level selection of PLS[3:0]=0101 (Rising edge) - 33 -
VevD programmable \%
voltage detectors PLS[3:0]=0101 (Falling edge) - 3.2 -
PLS[3:0]=0110 (Rising edge) - 3.6 -
PLS[3:0]=0110 (Falling edge) - 3.5 -
PLS[3:0]=0111 (Rising edge) - 3.9 -
PLS[3:0]=0111 (Falling edge) - 3.8 -
PLS[3:0]=1000 (Rising edge) - 4.2 -
PLS[3:0]=1000 (Falling edge) - 41 -
PLS[3:0]=1001 (Rising edge) - 45 -
PLS[3:0]=1001 (Falling edge) - 4.4 -
PLS[3:0]=1010 (Rising edge) - 4.8 -
PLS[3:0]=1010 (Falling edge) - 4.7 -
Veor/PDR (1) PO\;\;ﬁggg orlgset - - 1.65 - \%
Vhyst_PDR PDR hysteresis - - 30 - mV
TRST(Z)EMPO Reset duration - - 2.7 - ms

1. The product behavior is guaranteed by design down to the minimum value Veor/por.
2. Guaranteed by design, not tested in production.
3. Drawn from comprehensive evaluation.

Note: The reset duration is measured from power-on (POR reset) to the time when the user application code reads

the first instruction

BUILT-IN VOLTAGE REFERENCE

The characteristic parameters given in the following table are measured by a high-speed external clock source,
and the ambient temperature and power supply voltage meet General operating conditions.
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Symbol Parameter Conditions Min. Typ. Max. Unit
Built-in voltage o o
VREFINT reference -40°C < Ta<105°C - 1.2 - \%
ADC sampling time
Ts wreint | when readout build-in - - 11.8 - us
voltage reference

1. The sampling time is obtained through multiple tests

SUPPLY CURRENT CHARACTERISTICS
The current consumption is a function of several parameters and factors such as the operating voltage,
temperature, 1/0 pin loading, device software configuration, operating frequencies, I/O pin switching rate,
program location in memory and executed binary code.

All Run-mode current consumption measurements given in this section are performed with a reduced code.

The characteristic parameters given in the following table are measured by a high-speed external clock source,
and the ambient temperature and power supply voltage meet General operating conditions.

Maximum current consumption

The MCU is placed under the following conditions:

e Alll/O pins are in analog input mode, and connected to a static level - Vbp or Vss (no load)

e All peripherals are disabled except when explicitly mentioned

e The Flash memory access time is adjusted to the frcik (0 ~ 24 MHz is 0 waiting cycle, 24 ~ 48 MHz is 1

waiting cycle, 48 ~ 72 MHz is 2 waiting cycles, 72 ~ 96 MHz is 3 waiting cycles).

e The instruction prefetching function is on. When the peripherals are enabled: frcik1 = fhcLk.

Note: The instruction prefetching function must be set before setting the clock and bus divider.

Typical Typical
Symbol | Parameters | Condition f(l‘li'(;;)K All peripherals enabled All peripherals disabled Unit
-40°C | 25°C | 85°C | 105°C | -40°C | 25°C | 85°C | 105°C
96M | 19.02 | 19.43 | 19.67 | 19.76 | 10.81 | 11.17 | 11.37 | 11.46
72M | 1559 | 15.87 | 16.12 | 16.22 | 9.42 9.66 | 9.88 9.98
48M | 11.91 | 1214 | 12.35 | 12.44 | 7.78 8.01 | 8.21 8.29
24M | 734 | 7.46 | 759 | 7.66 5.28 538 | 5.52 5.57
o Cfrt:gﬂyin lnct;?fl 8M | 240 | 245 | 252 | 256 1.79 1.84 | 1.91 1.95 A
Run mode source 4M 159 | 1.62 | 1.67 | 1.70 1.25 129 | 1.33 1.36
2M 095 | 098 | 1.01 | 1.03 0.79 0.81 | 0.84 0.87
1M 065 | 067 | 0.69 | 0.71 0.57 0.58 | 0.61 0.63
500K | 0.50 | 0.51 | 0.54 | 0.56 0.46 0.47 | 0.50 0.52
125K | 0.39 | 040 | 042 | 0.44 0.38 0.39 | 0.41 0.43
96M | 12.77 | 12.86 | 12.89 | 12.89 | 4.54 456 | 4.56 4.57
72M | 9.80 | 9.86 | 9.89 | 9.89 3.63 364 | 3.64 3.64
48M | 6.83 | 6.87 | 6.89 | 6.89 2.71 272 | 272 2.72
Supply Internal | 24M | 3.86 | 3.87 | 3.88 | 3.88 1.79 1.80 | 1.79 1.79
Iob current in clock mA
Sleep mode | source 4M 117 | 118 | 121 | 1.23 0.56 0.57 | 0.59 0.61
2M 079 | 0.80 | 0.83 | 0.84 0.46 0.47 | 0.49 0.50
1M 057 | 058 | 0.60 | 0.62 0.40 041 | 043 0.45
500K | 0.45 | 0.46 | 049 | 0.50 0.37 0.38 | 0.40 0.42
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Typical Typical
Symbol | Parameters | Condition f(';_‘l"-;‘ All peripherals enabled All peripherals disabled Unit
z
-40°C | 25°C | 85°C | 105°C | -40°C 25°C | 85°C 105°C
125K | 0.40 0.41 0.43 0.45 0.36 0.37 0.39 0.40
Typical

Symbol Parameter Conditions Unit

25°C
. Enter Stop mode after reset,
Supply current in Stop mode Vop=3.3V 105.5
Supply current in Deep Stop mode Enter Deep Stop_mode after reset, 1.63
Vpp=3.3V
Iop MA

LSI, LSE, RTC, IWDG all disabled 0.38
Supply current in Standby mode LSl and IWDG enabled 0.62
LSE and RTC enabled 1.46

1. The I/O state is an analog input.

On-chip peripheral current consumption
The current consumption of the on-chip peripherals is given in the following table. The MCU is placed under
the following conditions:

e Alll/O pins are in analog input mode and connected to a static level - Vop or Vss (no load).

e All peripherals are disabled unless otherwise specified.

e The given value is calculated by measuring the current consumption.

— When all peripherals are clocked off

— When only one peripheral is clocked on

Symbol Parameter Bus Typical Unit

CRC 1.07

GPIOA 0.68

GPIOB 0.74

GPIOD AHB 0.68

DMA 1.84

HWDIV 0.96

usSB 7.13

TIM1 7.33

Ioo TIM14 1.87 pMA/MHZz

TIM16 2.25

TIM17 2.34

LPTIM1 0.43

APB2

SPI1 4.56

UART1 413

LPUART1 0.46

SYSCFG 0.50

MCUDBG 0.08
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Symbol Parameter Bus Typical Unit
COMP 0.79
EXTI 0.01
ADC 3.49
TIM2 4.19
TIM3 3.22
RTC 0.82
BKP 0.01
UART2 4.10
UART3 4.08
UART4 4.09
APB1

CRS 0.40
SPI2 4.48
12C1 4.66
13C1 2.12
IWDG 0.01
WWDG 0.24
FlexCAN 12.91

1.

frok = 96MHz, faps1 = fHok, faps2 = frcLk, the prescale coefficient of each peripheral is the default value.

Wake up time from low power mode
The wake-up time listed in the table below is measured during the wake-up process of the internal clock HSI.

The clock source used to wake up the chip depends on the current operating mode:

e Stop or Standby mode: the clock source is the oscillator

e Sleep mode: the clock source is the clock used when entering the Sleep mode.

Symbol Parameter Conditions Typical | Unit
twusLEep Wake up from Sleep mode System clock is HSI 3 cycles
twusTop Wake up from Stop mode (regulator is in Run mode) System clock is HSI 9.6 us
twupeepstop | Wake up from Deep Stop mode (regulator is in low power mode) System clock is HSI 5.2 V&
twusToBy Wake up from Standby mode System clock is HSI 534.5 V&

EXTERNAL CLOCK SOURCE CHARACTERISTICS

High-speed external user clock generated from an external source
The characteristic parameters given in the following table are measured by a high-speed external clock source,
and the ambient temperature and power supply voltage meet General operating conditions.

Symbol Parameter Condition Min. Typ. Max. Unit
fuse_ext | User external clock source frequency () - - 8 32 MHz
Vusen | OSC_IN input high level voltage - 0.7Vop - Vob \Y
VHsEL OSC_IN input low level voltage - Vss - 0.3Vop \%
twise)y | OSC_IN high or low time (" - 15 - - ns

1. Guaranteed by design, not tested in production

www.awin

ic.com

12

© 2025 Shanghai Awinic Technology Co., Ltd. All Rights Reserved



http://www.awinic.com/

AW32F015
Jun. 2025 V1.0

< >I|_
External clock source| fHSE_ext |OSC_IN L

S =

Figure 5 High-speed external clock source AC timing diagram

Low-speed external user clock generated from external oscillator source
The parameters of characteristics given in the following table are measured by a low-speed external clock
source, and the ambient temperature and supply voltage conform to the general operating conditions.

Symbol Parameter Condition Min. Typ. Max. Unit
fLSE_ext User external clock frequency (") - - 32.768 | 1000 KHz
VLseH OSC_IN input pin high level voltage - 0.7Vop - Vob \Y,
ViseL OSC_IN input pin low level voltage - Vss - 0.3Vop \Y,
twiLsE) OSC_IN high or low time " - 250 - - ns

1. Guaranteed by design, not tested in production

VLSEH | - - — — —
90% - ———A-————y---—---——-----

10% — — — — A1
VLSEL ***H
|

—~V

ﬁ—b: tw(LSE)

L
fLSE ext OSC32_IN ‘

External clock source
e —

BN B -

214366

Figure 6 Low-speed external user clock alternate current timing diagram
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High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 24 MHz crystal/ceramic resonator oscillator.
All the information given in this paragraph is based on the design simulation results obtained with typical
external components specified in the table below. In the application, the resonator and the load capacitors
must be placed as close as possible to the oscillator pins to minimize output distortion and stabilization time
at startup. Refer to the crystal resonator manufacturer for more details on the resonator characteristics
(frequency, package, accuracy...).

Symbol Parameter Conditions Min. Typ. Max. Unit
fose Oscillator 2V<Vpp<3.6V 4 8 12 MHz
- frequency @ 3.0V<Vpp<5.5V 8 16 24 MHz
Feedback
RF reSIStor (4) - - 1 000 - kQ
Support crystal | fosc_in =24MHz, Vpp=3V - - 50 Q
serial
ESR impedance
(CLiCLa®is fosc_in =12MHz, Vpp=2V - - 120 Q
16pF)
fosc_IN =24MHz, ESR=30
B HMSE current 1 o = 3.3V, Cui G @ is - 15 - mA
P 20pF
tsugse) © Startup time Vb is stable - 3 - ms

1. Resonator characteristics given by the crystal/ceramic resonator manufacturer characteristics Parameter.
2. Guaranteed by design, not tested in production.

3. For Cr1and Cyo, it is recommended to use high-quality external ceramic capacitors in the 5 pF to 25 pF range
(Typ.), designed for high-frequency applications, and selected to match the requirements of the crystal or resonator.
CL1 and C.2 are usually the same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of CL1 and CL2. PCB and MCU pin capacitance must be included (10 pF can be used as a rough
estimate of the combined pin and board capacitance) when sizing CL1 and CL2.

4. The relatively low value of the Rr resistance can be used to avoid problems arising from the use of wet conditions
to provide protection, this environment results in leakage and bias conditions have changed. However, if the MCU is
applied in bad wet conditions, the design needs to take this parameter into account.

5. tsuwmsg)is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz oscillation

is reached. This value is measured for a standard crystal resonator, and it can vary significantly with the crystal
manufacturer.

cu ‘

H l —OSC_IN D fuse
8MH;
] ‘

Amplifier

resonator

EXT

CL2

*In the sample, R, =5100

Figure 7 Typical application with an 8 MHz crystal
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Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be generated by an oscillator composed of a 32.768KHz
crystal/ceramic resonator. All the information given in this section is based on the results obtained from
comprehensive characteristic evaluation with typical external components specified in the table below. In the
application, the resonator and the load capacitors must be placed as close as possible to the oscillator pins to
minimize output distortion and stabilization time at startup. Refer to the crystal resonator manufacturer for more
details on the resonator characteristics (frequency, package, accuracy, etc.). (Note: the crystal oscillator is the
passive crystal oscillator we usually refer to)

Note: For CL1 and Ci2, it is recommended to use a high quality 5pF ~ 15pF ceramic capacitor and a
conformance crystal resonator. CL1 and Crz usually have the same parameters. The crystal manufacturer
typically gives the load capacitance parameters in serial combination of Cr1 and Cr2. The load capacitor Ci is
calculated by the following formula: CL = Ci1 x Cr2/ (CL1 + Ci2) + Cstray, Where Cstray pin capacitor and PCB
board or PCB-related capacitor, and its typical value is in 2pF ~7pF. Warning: To avoid surpassing the
maximum value (15pf) of CL1 and Cv, it is highly recommended to use a resonator with load capacitor CL <
7PF. The resonator with load capacitor 12.5pF cannot be used. For example, if a resonator with load capacitor
CL = 6pF is selected and Cstray = 2pF, CL1 = CL2= 8pF.

Symbol Parameter Conditions Min. Typ. Max. Unit
fosc_IN Oscillator frequency 2.0V<Vpp<5.5V - 32.768 - KHz
IBSEL=01 DR=00(recommend) - 230 - nA
Ioose) @ | LSE current consumption
IBSEL=10 DR=01(Default) - 300 - nA
tsuse) @ | Startup time Vop is stablized - 1 3 s

1. Drawn from comprehensive evaluation, not tested in production.

2. Select a high-quality oscillator (such as MSIVTIN 32.768KHz) with a smaller RS value to optimize current
consumption. For details, please consult the crystal manufacturer.

3.  tsuwsk) is the startup time, measured from the moment it is enabled LSE by software to a stabilized 32.768KHz
is reached. This value is measured from a standard crystal resonator, and it can vary significantly with the crystal

manufacturer.

CL1
|| 1 0SC32_IN _
H l Bias
32.768KHz £ RF |[controlle

_L—' ] = gain
— Resonator
* Il

i L "osC3z_ouT

Figure 8 Typical application with a 32.768KHz crystal

INTERNAL CLOCK SOURCE CHARACTERISTICS
The characteristic parameters given in the table below are measured using ambient temperature and supply
voltage in accordance with general operating conditions.
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High-speed internal (HSI) oscillator

Symbol Parameter Conditions Min. Typ. Max. Unit
fHsi Frequency - - 8 - MHz
Ta=0°C~ 55°C -1 - +1 %
HSI oscillator — ANOC. QEO )
ACChsi deviation Ta =-40°C~ 85°C -1.5 - +1.5 Yo
Ta =-40°C~ 105°C -2.0 - +2.0 %
HSI oscillator
Tstab(HsI) startup time - - - 20 V&
HSI oscillator power
looiks) consumption ) ) Q ) WA
1. Vop =3.3V, Ta=-40°C ~ 105°C, unless otherwise specified.
2. Guaranteed by design, not tested in production.
Low-speed internal (LSI) oscillator
Symbol Parameter Conditions Min. Typ. Max. Unit
fLsi @ Frequency Ta =-40°C~ 105°C 20 40 70 KHz
LS| oscillator startup
3) - - -
tsu(si time 100 us
LSl oscillator power
(3) - - -
loosi consumption 020 WA

1. Vobb=3.3V, Ta =-40°C ~ 105°C, unless otherwise stated.

2. Drawn from comprehensive evaluation, not tested in production.

3. Guaranteed by design, not tested in production.

PLL1 CHARACTERISTICS
The relationship between the input clock frequency frLL1_in and output clock feLL1_out frequency is:

fPLLl_IN

fPLLl_OUT

(PLL1DIV[2:0] + 1) * (PLL1PDIV[2:0] + 1) ~ PLLIMUL[7:0] + 1
PLL1MUL[6:0] and PLL1PDIV[2:0] and PLL1DIV[2:0] are the frequency division ratio settings of the PLL1
frequency divider and output frequency divider.

The parameters listed in the following table are provided under ambient temperature and power supply voltage
in accordance with general working conditions.

Symbol Parameter Conditions Min. Typ. Max. Unit
frLL1_IN PLL1 input clock @ - 4 8 24 MHz
PLL1 input clock duty ) _ )

DpLL1N cycle 20 80 %o
fvco VCO output clock - 80 - 200 MHz

feLL1_ouT PLL1 output clock - 40 - 100 MHz

PLL1 current
Ipp(PLL1) consumption - - 1550 - MA

www.awinic.com
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1. Guaranteed by design, not tested in production.

2. Use the correct multiplication factor to ensure the frLL1_out is within the allowable range according to the PLL1 input

clock frequency.

PLL2 CHARACTERISTICS
The relationship between the input clock frequency frLL2_inand output clock feLiz_out frequency is:

fPLLZ_IN — fPLLZ_OUT
(PLL2DIV[2:0] + 1) * (PLL2PDIV[2:0] + 1)  PLL2MUL[7:0] + 1

PLL2MUL[6:0] and PLL2PDIV[2:0] and PLL2DIV[2:0] are the frequency division ratio settings of the PLL2
frequency divider and output frequency divider.

The parameters listed in the following table are provided under ambient temperature and power supply voltage
in accordance with general working conditions.

Symbol Parameter Conditions Min. Typ. Max. Unit
fpLL2 IN PLL2 input clock @ - 4 8 24 MHz
PLL2 input clock duty } _ )

DpLi2 N cycle 20 80 %
fvco VCO output clock - 80 - 200 MHz
frLL2_ouT PLL2 output clock - 40 - 100 MHz

PLL2 current
IbD(PLL2) consumption - - 1550 - MA

1.  Guaranteed by design, not tested in production.

2. Use the correct multiplication factor to ensure the frLi2_out is within the allowable range according to the PLL2 input
clock frequency.

MEMORY CHARACTERISTICS

Symbol Parameter Conditions Min. Typ. Max. Unit
16-bit programming
tprog time - 131.5 - 154.5 us
Page (1024 bytes) ) )
terASE erfise time 4 6 ms
tme Mass erase time - 30 - 40 ms
Read mode - - 5.5 mA
Iop Supply current Write mode - - 2 mA
Erase mode - - 1.5 mA
Symbol Parameter | Conditions Min. Typ. Max. Unit
Nenp Endurance - 100000 - - Cycles
Ta=85°C 20 - -
Tor Dat.a Years
retention Ta= 25°C 100 _ _
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EMC CHARACTERISTICS
Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)
While a simple application is executed on the device (toggling 2 LEDs through 1/O ports), the device is stressed
by two electromagnetic events until a failure occurs. The failure is indicated by the LEDs:

e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until a functional
disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: ABurstof Fast Transient voltage (positive and negative) is applied to VDD and VSS through a 100
pF capacitor, until a functional disturbance occurs. This test is compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed. The test results are given in the following table.

Symbol Parameter Conditions Level/Type
. . . Vop = 3.3V, Ta= +25°C,
Vresp | Voltage limit applied to any /O pin, |0\ _ gghiz Conforming 2A

resulting in malfunction to IEC61000-4-2

Fast transient voltage burst limits

Veerr to be applied through 100 pF on
VDD and VSS pins to induce a

functional disturbance

Vop=3.3V, Ta=+25°C,
frck = 96MHz. Conforming 2A
to IEC61000-4-4

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical application
environment and simplified MCU software. It should be noted that good EMC performance is highly dependent
on the user application and the software.

Therefore, it is recommended that the user applies EMC software optimization and prequalification tests in
relation with the EMC level requested for his application.

Software recommendations
The software flowchart must include the management of runaway conditions such as:

e Corrupted program counter
e Unexpected reset

e Critical Data corruption (for example control registers)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be reproduced by
manually forcing a low state on the NRST pin or the Oscillator pins for 1 second.

To complete these trials, ESD stress can be applied directly on the device, over the range of specification
values. When unexpected behavior is detected, the software can be hardened to prevent unrecoverable errors.

FUNCTIONAL EMS (ELECTRICAL SENSITIVITY)
Based on three different tests (ESD, LU) using specific measurement methods, the device is stressed to
determine its performance in terms of electrical sensitivity.
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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 depends on the number of supply pins in
the device (3 parts x (n+1) supply pins). This test conforms to the JESD22-A114/C101 standard.

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

e Asupply overvoltage is applied to each power supply pin
e Acurrent injection is applied to each input, output, and configurable 1/0 pin

These tests are compliant with EIA/JESD78E IC latch-up standard.

Symbol Parameter Conditions Class | Maximum | Unit

Electrostatic discharge Ta = 25°C, conforming to
VesoreM) | itage (Human body model) | ESDA/JEDEC JS-001-2017 | oA | 6000 |V

Electrostatic discharge

. 4 Ta = 25°C, conforming to
VEsD(com) voltage (Charging device ESDA/JEDEC JS-002-2018 C3 +1000 \Y,
model)

Ta = 25°C, conforming to

JESD78E +200 mA

ILu Latch-up current Toz 1098 . —— I, A

A= , conforming to

JESD78E +100 mA

I/O PORT CHARACTERISTICS

General input/output characteristics
Unless otherwise specified, the parameters given in recommended operating conditions are used for tests. All
I/0 ports are CMOS compatible.

Symbol Parameter Conditions Minimum Typical Maximum | Unit
Vi Low level input voltage Vop = 3.3V - - 0.8 \%
Vi Low level input voltage Vop = 5V - - 0.3 * Vobp \Y
Vin High level input voltage Vop = 3.3V 20 - - Y
Vin High level input voltage Vop = 5V 0.7 * Vop - - \Y
Vhy Schmitt trigger hysteresis (") Vop = 3.3V 0.1 * Vop 0.50 - \Y
Vhy Schmitt trigger hysteresis () Vbp = 5V 0.1 *Vop 0.60 - \Y
likg Input leakage current @) Vop = 3.3V -1 - 1 pA
likg Input leakage current ) Vbp = 5V -1 - 1 pA

Weak pull-up equivalent _ _
Rpu resistor @ Vop = 3.3V, ViIN=Vss 50 60 75 kQ
Weak pull-up equivalent _ _
Rpu resistor @ Vbp =5V, ViIN= Vss 50 60 75 kQ
Weak pull-down equivalent _ _
Rpp resistor @ Vop = 3.3V, Vin= Vbp 50 60 75 kQ
Weak pull-down equivalent _ _
Rpp resistor @ Vbp =5V, Vin= Vop 50 60 75 kQ
Cio I/O pin capacitance - - - 10 pF

1. Drawn from comprehensive evaluation, not tested in production.
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2. Ifthere is reverse current in the adjacent pin, the leakage current may be higher than the maximum value.

3.  The pull-up and pull-down resistors are poly resistors.

Output driving current
The GPIOs (general purpose input/outputs) can sink or source up to £20mA.

In the user application, the number of 1/O pins must ensure that the drive current must be limited to respect
the absolute maximum rating specified:

e The sum of the currents sourced by all the 1/O pins on Vbp, plus the maximum operating current that the
MCU sourced on Vob, cannot exceed the absolute maximum rating Ivob.

e The sum of the currents drawn by all I/O ports and flowing out of Vss, plus the maximum operating current
of the MCU flowing out on Vss, cannot exceed the absolute maximum rating lvss.

Output voltage levels

Unless otherwise stated, the parameters listed in the table below are provided under the ambient temperature
and VDD supply voltage in accordance with the conditions summarized in recommended operating conditions.
All I/O ports are CMOS compatible.

MODE[1:0] Symbol Parameter Conditions Minimum | Typical | Maximum | Unit
VoL ™M Output low voltage - 0.13 -
: [lo|= BmA,
Vo @ Output high VDD=3.3V . 3.12 .
voltage
VoL @) Output low voltage - 0.18 -
1 : |lio|= 8mA,
Von 2)3) Output high VDD=3.3V ] 3.06 ]
voltage
VoL @® Output low voltage - 0.5 -
: [lio]=20mA,
Von 23) Output high VDD=3.3V . 262 -
voltage
VoL Output low voltage - 0.27 -
: |lio|= 6mA, Vv
Vou @ Output high VDD=3.3V - 294 -
10 voltage
VoL (NG Output low voltage - 0.37 -
- |lio|= 8mA,
Von 2)3) Output high VDD=3.3V - 2.80 ]
voltage
VoL (" Output low voltage - 0.26 -
: |lio|= 6mA,
Vo @ Output high VDD=3.3V . 294 .
01 voltage
VoL M@ Output low voltage - 0.37 -
: [ho|= 8mA,
Vo 23 Output high VDD=3.3V - 2.80 -
voltage

1. The current lio drawn by the chip must always follow the absolute maximum ratings given in the table, and the sum
of lio (all I/O pins and control pins) cannot exceed lvss.

2. The current lio output by the chip must always follow the absolute maximum ratings given in the table, and the sum

of lio (all I/O pins and control pins) cannot exceed lvpp.

3. Resulted from comprehensive evaluation.
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Input/output AC characteristics

The definitions and values of the input and output AC characteristics are given in the following figure and table,
respectively.

Unless otherwise stated, the parameters listed in the following table are provided under the ambient
temperature and supply voltage in accordance with the condition in recommended operating conditions.

MODE[1:0] | Symbol Parameter Conditions | Minimum | Typical | Maximum | Unit
tr1oyout Output fall time - 4.2 - ns
B trojout Output rise time - 5.0 - ns
tigoout Output fall time C.L = 50pF - 8.9 - ns
10 traoout Output rise time VDD=3.3V - 10.0 - ns
tr1oout Output fall time - 9.1 - ns
o traoyout Qutput rise time - 10.5 - ns

1. The speed of the I/0O port can be configured through MODEX[1:0]. Refer to the description of the GPIO port

configuration register in this chip user manual.
2. The maximum frequency is defined in figure 9.

3. Guaranteed by design, not tested in production.

90% 10%

|
|
|
|
|
External output :

load is 50pF  tr (10)out re— ——i tf (I0)out
[ ! ! !

> T >

If ((tr + tf) < 2/3)T, and duty cycle is (45 ~ 55%)
when load is 50pF, can achieve maximum efficiency.

Figure 9 1/0 AC characteristics

NRST PIN CHARACTERISTICS
The NRST pin input driver uses the CMOS technology. It is connected to a permanent pullup resistor, Rpu.

Unless otherwise stated, the parameters listed in the table below are measured under the

ambient temperature and Voo supply voltage in accordance with the condition summarized in recommended
operating conditions.

www.awinic.com 21 © 2025 Shanghai Awinic Technology Co., Ltd. All Rights Reserved


http://www.awinic.com/

AW32F015
Jun. 2025 V1.0

Symbol Parameter Conditions | Min. Typ. Max. Unit
ViLnrsT) () NRST input low voltage Vop=3.3V - - 0.8 \Y
ViHnNrsT) () NRST input high voltage Vpp=3.3V 2.0 - - \%

NRST Schmitt trigger _
Vhys(NRST) voltage hysteresis Vpp=3.3V - 0.6 - \Y
Weak pull- ivalent
Repu eaxpy .up e?uwa en VIN= Vss 50 60 75 kQ
resistor (1)
VEnrsT) (1 NRST input filtered pulse - - - 0.1 usS
VnenrsT) (| NRST input not filtered pulse - 0.4 - - uS
Guaranteed by design, not tested in production.
o —
External reset circuif» ==~ \/py =~y \/pD
/' \‘\
’ lo0ka Reu
\ (2)
/ “N RST r Internal reset
H l v L Filter —l>—>
'
— 1
'\ § 0.1pF !
\ L
\ - - 'I
\
\\\ ’

368560

Figure 10

1. The reset network is to prevent parasitic reset

Recommended NRST pin protection

2. The user must ensure that the potential of the NRST pin is below the maximum ViLnrsT) listed in above table, otherwise

the MCU cannot be reset.

TIMER CHARACTERISTICS
The parameters listed in the following table are guaranteed by design.
For details on the characteristics of the input and output multiplex function pins (output compare, input capture,
external clock, PWM output), see I/O port characteristics.

Symbol Parameter Condition Minimum Maximum Unit
- 1 - triMxcLK
tres(Tiv) Timer resolution
frimxcLk = 96MHz 10.42 - ns
External clock - 0 -
fext frequency of MHz
channel 1 to 4 frimxcLk = 96MHz 0 96
Restim Timer resolution - - 16 bit

www.awinic.com
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Symbol Parameter Condition Minimum Maximum Unit
16-bit counter - 1 65536 trimMxcLk
tcounTER iod
perio frimxcLk = 96MHz 0.01042 682.7 us
Maximum - - 65536*65536 | trimxcLk
possible
tMAX_COUNT counter value
(TIM_PSC frimxcLk = 96MHz - 44.74 S
adjustable)
TIM maximum
tmAX_IN input frequency - - 192 MHz

1.  Guaranteed by design, not tested in production.

I2C INTERFACE CHARACTERISTICS

Unless otherwise specified, the parameters given in the following table are derived from tests performed under
the ambient temperature, frcik1 frequency and supply voltage conditions summarized in recommended
operating conditions.

The 12C interface conforms to the standard 12C communication protocol but has the following limitations: SDA
and SCL are not true open-drain pins. When configured as open-drain output, the PMOS transistor between
the pin and Voo is disabled, but still present.

The 12C characteristics are listed in the following table. Refer to I/O port characteristics for details on the
characteristics of input/output alternate function pins (SDA and SCL).

Standard 12C (" Fast mode 12C (1)
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tw(scLL) SCL clock low time 9*trcLk - 9*tpcLk - us
tw(scLH) SCL clock high time 18*tpcLk - 18*tpcLk - us
tsu(sba) SDA setup time 1T*trcLk - 1*trcLk - ns
SDA data retention
(3) - @) (3) -4
th(spA) time 0 0 ns
trspa) SDA and SCL rising ) 1000 20 300 ns
trscu) time
tisoa) SDA and SCL falll 20%(Voo/
. - 300 300 ns
tiscL) time 5.5V)
tva(pam) @ Data valid time - 8*tpcLk — 1 ¥ - 8*tpcLk - 0.3 @ | us
Data valid
(6) - * -1 - * - “4)
tvd(ack) acknowledge time 8*trck — 1 8*trcik - 0.3 us
Start condition hold . .
th(sTa) time 8*tpcLk - 8*trcLk - us
— Start cortl_dltlon setup 19"poLk ) 17"poLK ) us
ime
tsusTo) Stop Cor):_dﬂmn setup 17*tpcLk - 17*tpcLk - us
ime
Time from Stop .
tw(sTO:STA) condition to Start 484*tpcLk - 144"l - us
condition (bus idle) K
Capacitive load of
Co each bus - 400 - 400 pF

1. Guaranteed by design, not tested in production.

2. fecikt must be at least 3MHz to achieve standard mode 12C frequencies. It must be at least 12MHz to achieve fast
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mode [12C frequencies.
3. Ensure SCL drops below 0.3Vop on falling edge before SDA crosses into the indeterminate range of 0.3Vop to 0.7Vop.

NOTE: For controllers that cannot observe the SCL falling edge then independent measurement of the time for the SCL
transition from static high (Vop) to 0.3Vob should be used to insert a delay of the SDA transition with respect to SCL.

4. The maximum tnspa) could be 3.45 us and 0.9 us for Standard mode and Fast mode, but must be less than the
maximum of tvyipar) or tvda(ack) by a transition time. This maximum must only be met if the device does not stretch the LOW
period (twscLLy)of the SCL signal. If the clock stretches the SCL, the data must be valid by the setup time before it releases
the clock.

5. tva(par) = time for data signal from SCL LOW to SDA output.

6.  twiack) = time for Acknowledgement signal from SCL LOW to SDA output.

4.7KQ 4.7KQ

12C BUS

1t cspay | tr cspa) tsu (spa)

: 9" clock
'w (SCLL)

«+SDA

*+SCL

9" clock

Figure 11 12C bus AC waveform and measurement circuit (!
1. Measurement point is set to the CMOS level: 0.3Vpp and 0.7Vpp.

SP| INTERFACE CHARACTERISTICS

Unless otherwise specified, the parameters given in the following table are derived from tests performed under
the ambient temperature, frcLkx frequency and Vop supply voltage conditions summarized in recommended
operating conditions.

Refer to 1/0O port characteristics for more details on the input/output alternate function characteristics (NSS,
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SCK, MOSI, MISO).

Symbol Parameter Conditions Minimum | Maximum | Unit
Master mode, Ta =
fsck SPI clock 25°C - SCARN
1/t frequenc
oser) aueney Slave mode, Ta = 25°C - 18
tr(sck) SPI clock rise time Load capacitance: C = - 6 ns
15pF
trsck) SPI clock fall time Load capacitance: C = - 6 ns
15pF
tsunss) (1 NSS setup time Slave mode 10 : ns
thinss) (1 NSS hold time Slave mode 10 - ns
twsckry (M SCK high time - tesckyz-6 | tesckyzt 6 ns
twscke) SCK low time - tesckyz- 6 | tosckyzt 6 ns
Master mode, frcLk =
tsuqun) (9 Data input setup | 48MHz, prescaler = 2, 15 - ns
time high speed mode
tsucsny Slave mode 5 - ns
Master mode, frcik =
thowny (1 Data input hold 48MHz, prescaler = 2, 0 - ns
time high speed mode
thesty M Slave mode 5 - ns
Data output valid Master mode (after
(1) -
fvwo) time enable edge) 15 ns
Data output valid Slave mode (after
Q)] -
tuso) time enable edge) 15 ns

1. Data based on characterization results. Not tested in production.

2. Min time is for the minimum time to drive the output and the max time is for the maximum time to validate the data.

3. Min time is for the minimum time to invalidate the output and the max time is for the maximum time to put the data in

Hi-Z.

4.  When the SPI works at its limit speed, it is recommended to connect a serial matching resistor to the SCK wire to

ensure the stability of transmission; and ensure that the SCK wire of the SPI Master and SPI Slave are as short as possible.
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1.

NSS inputx f

tsunss) . ‘ teisck) | ) thNss)- : 3
5 CPHA=04J444444J/444447‘ 1 \\444444j744444\k4!i447
o | CPOL=0 ‘ \: I ‘ : ‘ ‘
£ 1 tW(SCKH) ! N ‘ ‘ X ! |
5 CPHA=0 _  tw(sck) | i ! ¥ ! ‘
3 | 3 tv(s0)+—>, ;thiso L X ::ﬁfg((gg:g t(’"S 0)

tsu(s——-

155 XXWX LTI LTI IO 11

ta(so) 4—» |
MISO o >\W >< |

~—thS| —
1

Figure 12 SPI timing diagram-slave mode and CPHA = 0, CPHASEL =1

NSS input f

tsu(Nss) «—h: . je——tc(scK) —»! thiNss) ¢ :IE
| : I ! , ! '|
= [cPHA=t | i m | |
2 [cPoL=0 : i 1! | A :. :
= "tW(SCKHY J! I | ! !
5 CPHA =1 tw(sckL) | i : v ! !
o [CPOL=1 | ' ! y o ! ;
' | N - : | :
! Iotvsoy, T eeen ! tdis(so) | .
taso) —>—4— ' S h(so) -'—'mscx) i ,
1 [ Nl 1
MISO | h , ‘ !
ouTPUT — MSE OUT >< BIT6 OUT ; LSB OUT >_

R S W

Figure 13  SPI timing diagram-slave mode and CPHA =1, CPHASEL =1 ("
Measurement points are set at CMOS levels: 0.3Vpp and 0.7Vbp
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High
NSS input -
I |
| 4—— tc(SCKy—p ‘
CPHA =0 ) ‘ | ﬂ |
s cpoL =0 /1 N ! __ \
£ b ‘ ! ‘ |
; | | | | | |
%| CPHA =0 N Y \ s . /
cPOL = 1 o | 1N : |
| | | : | :
| | | | | |
CPHA = 1 ﬂ—/‘/ | | |
|
5| CPOL =0 | | | L |
=3 . ! I ! |
© | | | | | |
S| cPHA =1 ! ! l - |
- TN TN
CPOL = 1 w \ | ! |
I Itw (SCKH) | ) | tr(SCK)
|
tsuMi) € [t (SCKL)H | e (SCK)
‘ | | |
MISO | N - \
INPUT W | MSBIN | BIT6IN | LSBIN ><><><><><
T T I U
< thm) P |
| N |
MOsI MSB OUT| % BIT1 OUT | >< LSB OUT
OUTPUT AN RS
tv(MO ) & M th(mo )&
Figure 14  SPI timing diagram-master mode, CPHASEL =1 (")

1. Measurement points are set at CMOS levels: 0.3Vpp and 0.7Vpp.

I3C SLAVE INTERFACE CHARACTERISTICS

Fast mode Fast+ mode
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
fscL SCL Clock Frequency 0 0.4 0 1 MHz
tsu(spa) SDA setup time 100 - 50 - ns
th(spa) SDA hold time - - - - ns
f‘SDA) SDA and SCL Fall time 20*(Voo/5.5V) | 300 20*(Voo/5.5V) 120 ns
f(SCL)
trsoay SDA and SCL Rise time 20 300 - 120 ns
tr(scL)
Pulse width of spikes that must be
tep suppressed by the input filter 0 50 0 50 ns
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Symbol Parameter Minimum Maximum Unit
tf(spa_op) SDA Fall time - 12 ns
tsu(spA_op) SDA setup time during open drain mode 3 - ns
tavaL Bus available condition 1 - us
tioLE Bus idle condition 200 - us
Symbol Parameter Minimum Typic Maximum Unit
fscL SCL Clock Frequency - 12.5 - MHz
tsco Clock in to data out for a slave - - 12 ns
150/fscL
tr(scL) SCL rise time - - (capped at ns
60)
150/fscL
trscL) SCL fall time - - (capped at ns
60)
tsu(sbA_ppP) SDA setup in Push-Pull Mode 3 - - ns
Co Capacitive load per bus line - - 50 pF
Sr P S
t':SDA) t;(SIDA) tnl(slom
|
> = b — b |
I e e o
N\ / X X \ [\
N I [N I\ N \ i 1\ e
tsu (sta) [ I | 11 : I‘ ]
:<__>: : : : 11 | tw ¢sTo:STA)
| I ith(sTa) [ : : |
: '4__’: : :tSU(SDA) I fsus10) :
I I I e H :4__"
| | | : tspy | |
: : g, ? e
! ! P! ' [ I |
:/ N\ ’ \.s W : / \ R /. \ 0.7Vop
e/ NN N N/ / N sy
7 7 [ — — | — | — N PeVeo
'<—>: l—»
1 ol [
tw(sctH) tw(scL)
I13C Legacy Mode Timing
tr(spaop) tsu (spAOD )
= = —
DA \| /: : 0.7Vop DA : I,X: : 0.7Vop
\ [ 0.3Vpp Y Y T 0.3Vpp
| | | T 11 T
| Itsco ! Itsu (spapp)
Iteas | : twscLL_op) : | |
[ | | |
. A A Lf 0.7Voo
scL Al ! scL | I
_//E \‘I !/E 0.3Vpp \‘p 'I/ 0.3Vpp
| | |
|
toic_H ! toic_L
tois_n and tp L I13C Slave Out Timing
Figure 15 I13C slave interface characteristics
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FLEXCAN INTERFACE CHARACTERISTICS

For details on the characteristics of the input and output alternate function pins (CAN_TX and CAN_RX), see
section 0 1/O port characteristics.

USB INTERFACE CHARACTERISTICS

Symbol Parameter Type Conditions Min. Max. | Unit
Vob USB operating D ) 30 36 Vv
voltage
Vol Differential input D ) 0.2 ) vV
range
Vo Differential common D } 0.8 2 64 v
mode range
Single-end reception
Vse threshold D - 0.8 1.32 \Y,
Electrostatic output Load resistance 1.5kQ
Vo low voltage D connected to 3.6V ) 03 v
Electrostatic output Load resistance 15kQ
Vor high voltage D connected to Vss 28 3.6 v
Reu PA11/PA12 pull-up D . 195 175 KQ
resistance
Symbol Parameter Type Conditions Min. Max. Unit
tr Rising edge D CL= 50pF 4 20 ns
te Falling edge D CL = 50pF 4 20 ns
Vers Output signal D - 1.3 2.0 Vv
crossover voltage

ADC CHARACTERISTICS

Unless otherwise specified, the parameters in the table below are measured under the ambient temperature,
frcLk2 frequency and Vopa supply voltage in accordance with the conditions summarized in recommended
operating conditions.

Symbol Parameter Conditions Min. Typ. Max. Unit
Vopa Supply voltage - 25 3.3 55 \%
ADC clock
fabc frequency - - - 16 MHz
fs () Sampling - - - 1 MHz
frequency
— External trigger fanc = 16MHz - - 1 MHz
frequency ©® R - - 16 1/fanc
Conversion
(2 - -
Vain voltage range 0 Vopa \%
Ran (1) E;:;eprgg;:}ncr;ut - See equation 2 kQ
Sampling switch
Q) - - -
Rapc resistance 1.5 kQ
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Symbol Parameter Conditions Min. Typ. Max. Unit
Internal sample
Capc ™ and hold - - - 10 pF
capacitance
tstas (M | Stabilization time - - - 10 us

Delay between
tiatr (1 trigger and - - - - 1/fanc
conversion start

fanc = 16MHz 0.156 - 15.031 V3
ts™M Sampling time
- 25 - 240.5 1/fanc
] faoc = 16MHz | 0.9375 - 15.8125 us
Total conversion 4
tconv® | time (including 15 ~ 253 (sampling ts +
sampling time) - successive approximation 1/fanc
12.5)
Effective number .
ENOB of bits - - 10.3 - bit

1. Guaranteed based on test during characterization. Not tested in production.
Guaranteed by design, not tested in production.

In this product, VREF+ is internally connected to VDDA, VREF- is internally connected to VSSA.

Guaranteed by design, not tested in production.

o > 0N

For external trigger, a delay of 1/faoc must be added.

Input impedance
Equation 2
Ty
RAIN<fADCxCADCx|n(2n+2) ~ Ranc
The formula above is used to determine the maximum external impedance allowed for an error below 1/4 of
LSB. Here N = 12 (12-bit resolution), is derived from tests under faoc = 16MHz.

Ts (cycles) ts (us) Maximum Ran (kQ)
25 0.156 0.1
8.5 0.531 4.0
14.5 0.906 7.8
29.5 1.844 17.5
42.5 2.656 25.9
56.5 3.531 34.9
72.5 4.531 452
240.5 15.031 153.4

1. Guaranteed by design. Not tested in production.

Symbol Parameter Conditions Typical | Unit
ET Comprehensive froLkt = 24MHz, 6/+5
error fanc = 12MHz, LSB
EO Offset error Ran < 0.1 kQ, -4/+2
EG Gain error Vooa= 3.3V, +5
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1.

Symbol Parameter Conditions Typical | Unit
i i Ta=25°C
ED .lefelrentlal A A+
linearity error
EL . Intggral 4/+3
linearity error

ADC Accuracy vs. Negative Injection Current: Injecting negative current on any standard (non-robust) analog input

pins should be avoided as this significantly reduces the accuracy of the conversion being performed on another analog

input. It is recommended to add a Schottky diode (pin to ground) to standard analog pins which may potentially inject

negative current. Any positive injection current within the limits specified for Iingeiny and Zlinyeiny in Absolute Maximum

Ratings does not affect the ADC accuracy.

2.

Guaranteed based on characterization. Not tested in production.

The implications of the ADC static parameters are seen below, and the corresponding schematic diagram is shown in

Figure 16.

ET = Total unadjusted error: The maximum deviation between the actual and ideal transmission curves.

EO = Offset error: The deviation between the first actual conversion and the first ideal conversion.

EG = Gain error: The deviation between the last ideal transition and the last actual transition.

ED = Differential linearity error: The maximum deviation between the actual step and the ideal value.

EL = Integral linearity error: The maximum deviation between any actual conversion and the associated

line of the endpoint.

ADC output

4095 oo
4094 —
4093 —
4092 —

4091 —

Ideal transfer curve —_— I_._

—

< EL —»;

s e e

I |
3 4 5 6 4092 4093 4094 4095

Van ! Veeen * 4095

Figure 16

Schematic diagram of ADC static parameters
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Sample and hold ADC converter
(1) 1 .
AINx |, Rane 12-bit
VIVIY (H] WY
L converter
Cparasitic?
VAIN — —
‘ Capc®
Parasitic
capacitance

Figure 17 Typical connection diagram using the ADC

1. See ADC characteristics for the values of Rain, Rabc and Capc.

2. Crarasitc represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the pad
capacitance (roughly 7pF). A high Cparasic value will downgrade conversion accuracy. To remedy this, faoc should be

reduced.

PCB design recommendations

The power supply must be connected as shown below. The 10nF capacitor in the figure must be a ceramic
capacitor (good quality), and they should be as close as possible to the MCU chip.

Vopa

1uF//10nF

1] Vopa

[

] Vesa

-

\\‘—m

326818

Figure 18 Power supply and reference power supply decoupling circuit

TEMPERATURE SENSOR CHARACTERISTICS
The temperature sensor is calculated using the formula below:
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Temperature formula
Value * Vpp, — of fset * 3300

4096 x Avg_Slope
Where offset is recorded in the lower 12bits of Ox1FFFF7F6

TSuac = 25 +

Symbol Parameter Minimum | Typical | Maximum Unit
Vsense linearity with
TLO respect to -10 - +10 °C
temperature
Avg_Slope @ Average slope 4.4 4.955 5.313 mV/°C
Vas (1) Voltage at 25°C 1.086 1.465 1.744 \%
tstart @ Setup time - - 10 uS
ADC sampling time
ts_temp @ when reading - 11.8 £ uS
temperature

1. Guaranteed based on characterization. Not tested in production.
Guaranteed by design. Not tested in production.
The shortest sampling time can be determined by application through multiple iterations.

VDD = 3.3V

> w0 b

COMPARATOR CHARACTERISTICS

Symbol | Parameter Condition Minimum | Typical Maximum Unit
HYST = 00, MODE = 00 - 0 - mV

HYST = 01, MODE = 00 15 22 43 mV

HYST = 10, MODE = 00 32 45 92 mV

HYST = 11, MODE = 00 55 85 182 mV

tHysT Hysteresis

HYST = 00, MODE != 00 - 0 - mV

HYST = 01, MODE != 00 13 15 23 mV

HYST = 10, MODE != 00 25.2 32 46.7 mV

HYST = 11, MODE != 00 25.5 60 83.9 mV

HYST =00 - 16 115 mV

Offset HYST = 01 - 5.5 115 mV

VoFFsET ltage

voltag HYST =10 - 5 +15 mV

HYST = 11 - 4 115 mV

MODE = 00 8.7 24 63 ns

. Propagation MODE = 01 10.0 45 103 ns
delay MODE = 10 13.8 55 114 ns

MODE = 11 22.2 95 194.5 ns

MODE = 00 6.5 45 89.2 MA

Average MODE = 01 3.3 8.6 24.7 WA

Iq working

current MODE =10 2.6 6 254 MA

MODE = 11 1.7 4.6 16 PA

1. Guaranteed by design, not tested in production.

www.awinic.com 33 © 2025 Shanghai Awinic Technology Co., Ltd. All Rights Reserved


http://www.awinic.com/

AW32F015
Jun. 2025 V1.0

Detailed Functional Description

CORE INTRODUCTION

AW32F015 processor provides real-time processing and advanced interrupt handling system, which is perfect
for cost-effective and low-pin-count microcontrollers targeting real-time control and low power applications.

AW32F015 is a 32-bit RISC processor, provides state-of-the-art code efficiency, which is extremely suitable
for small memory size microcontrollers and small code size applications.

BUS INTRODUCTION

The bus matrix includes one AHB inter-connection bus matrix, one AHB bus and two AHB-to-APB bridges. The
bus matrix has arbitration capability for scenarios when both CPU and DMA send access simultaneously. The
peripherals on the AHB bus (e.g., RCC, HWDIV, GPIO, CRC) are connected to the system bus through the
inter-connection matrix. The data are transferred between AHB and APB bus using an AHB-to-APB bridge.
When there’s 8-bit or 16-bit access to APB registers, the APB bus will extend the access to 32-bit automatically.

MEMORY MAP

Table1 Memory map

Bus Address range Size Peripheral
Map to main Flash, system
0x00000000 - 0x0001FFFF 128 KB memory or SRAM according to
boot configuration

0x00020000 - 0x07FFFFFF 127.875 MB Reserved
0x08000000 - 0x0801FFFF 128 KB Main Flash
0x08020000 - 0x1FFEOFFF ~384 MB Reserved

Flash 0x1FFE1000 - Ox1FFE25FF 5.5KB Encrypted area
0x1FFE2600 - Ox1FFFF3FF 115.5 KB Reserved
0x1FFFF400 - Ox1FFFF7FF 1 KB System memory
0x1FFFF800 - Ox1FFFFOFF 0.5 KB Option bytes
0x1FFFFAOQO - Ox1FFFFFFF 1.5 KB Reserved
0x20000000 - 0x20003FFF 16 KB SRAM

SRAM 0x20004000 - 0x3FFFFFFF ~512 MB Reserved
0x40000000 - 0x400003FF 1 KB TIM2
0x40000400 - 0x400007FF 1 KB TIM3
0x40000800 - 0x400027FF 8 KB Reserved
0x40002800 - 0x40002BFF 1 KB RTC_BKP
0x40002C00 - 0x40002FFF 1KB Reserved
0x40003000 - 0x400033FF 1 KB IWDG

APB1 0x40003400 - 0x400037FF 1KB Reserved
0x40003800 - 0x40003BFF 1KB SPI2
0x40003CO00 - 0x400043FF 2 KB Reserved
0x40004400 - 0x400047FF 1KB UART2
0x40004800 - 0x40004BFF 1KB Reserved
0x40004C00 - 0x40004FFF 1KB UART4
0x40005000 - 0x400053FF 1KB Reserved
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0x40005400 - 0x400057FF 1 KB 12C1
0x40005800 - 0x40006BFF 5 KB Reserved
0x40006C00 - 0x40006FFF 1 KB CRS
0x40007000 - 0x400073FF 1 KB PWR
0x40007400 - 0x40009FFF 11 KB Reserved
0x4000A000 - 0x4000AFFF 4 KB 13C1
0x4000B000 - 0x4000BFFF 4 KB Reserved
0x4000C000 - 0x4000FFFF 16 KB FlexCAN-FD
0x40010000 - 0x400103FF 1 KB SYSCFG
0x40010400 - 0x400107FF 1 KB EXTI
0x40010800 - 0x40010BFF 1 KB LPUART1
0x40010C00 - 0x400123FF 6 KB Reserved
0x40012400 - 0x400127FF 1 KB ADC
0x40012800 - 0x40012BFF 1 KB LPTIM1
0x40012C00 - 0x40012FFF 1 KB TIM1
APB2 0x40013000 - 0x400133FF 1 KB SPI1
0x40013400 - 0x400137FF 1 KB DBGMCU
0x40013800 - 0x40013BFF 1 KB UART1
0x40013C00 - 0x40013FFF 1 KB COMP
0x40014000 - 0x400143FF 1 KB TIM14
0x40014400 - 0x400147FF 1 KB TIM16
0x40014800 - 0x40014BFF 1 KB TIM17
0x40014CO00 - 0x4001FFFF 45 KB Reserved
0x40020000 - 0x400203FF 1 KB DMA
0x40020400 - 0x40020FFF 3 KB Reserved
0x40021000 - 0x400213FF 1 KB RCC
0x40021400 - 0x40021FFF 3 KB Reserved
0x40022000 - 0x400223FF 1 KB Flash Interface
0x40022400 - 0x40022FFF 3 KB Reserved
0x40023000 - 0x400233FF 1 KB CRC
ARBT 0x40023400 - 0x4002FFFF 51 KB Reserved
0x40030000 - 0x400303FF 1 KB HWDIV
0x40030400 - 0x47FFFFFF ~128 MB Reserved
0x48000000 - 0x480003FF 1 KB GPIOA
0x48000400 - 0x480007FF 1 KB GPIOB
0x48000C00 - 0x48000FFF 1 KB GPIOD
0x48001000 - Ox4FFFFFFF ~128 MB Reserved
AHB2 0x50000000 - 0x5003FFFF 256 KB USB_FS
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FLASH

This product provides up to 128KB embedded Flash memory available for storing code and data.

SRAM
This product provides up to 16KB embedded SRAM.

NVIC

This product embeds a Nested vector interrupt controller (NVIC), able to handle multiple maskable interrupt
channels (excluding the 16 interrupt lines of the Cortex®-M0) and manage 4 programmable priority levels.

e Tightly coupled NVIC gives low latency interrupt processing.

¢ Interrupt entry vector table address passed directly to the core.

e Allow early processing of interrupts.

e Support high priority interrupt preemption.

e  Support interrupt tail-chaining.

e Automatically save processor status.

e Automatic restoration when the interrupt returns with no instruction overhead.

This module provides flexible interrupt management with minimal interrupt latency.

EXTI

The external interrupt/event controller (EXTI) contains multiple edge detectors to capture the level changes on
the 1/0 ports and generate interrupt/event to CPU. All I/O ports are connected to 16 external interrupt lines.
Each interrupt line can be independently enabled or disabled and configured to select the trigger mode (rising
edge, falling edge or both edges). A pending register can save all the interrupt request status.

The EXTI can detect a pulse width shorter than the internal APB2 clock period.

CLOCK AND BOOT

The system clock can be configured after chip power-on. After the power-on reset, the default clock is the
internal 8MHz high speed oscillator (HSI). User can configure to use the external 4 to 24MHz crystal oscillator
(HSE) as the system clock. The system will automatically block the external clock source, turn off the PLL and
use the internal oscillator when the external clock is detected to be invalid. Meanwhile, if the clock monitor
interrupt is enabled, an interrupt request will be generated.

The clock system uses multiple pre-dividers to generate the clock for the AHB and APB (APB1 and APB2) bus.
The maximum frequency of the AHB and APB bus clock can reach up to 96MHz.

BOOT MODES
During boot, BOOTO pin and nBOOT1 bit are used to select one of three boot options:

e Boot from embedded Flash
e Boot from system memory
e Boot from embedded SRAM

The Bootloader code locates in the system memory. Once the chip boots from the system memory, it will run
the bootloader code and user can program the embedded Flash through UART1 port by using the bootloader.
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POWER SUPPLY SCHEMES
e Vbb=2.0V ~ 5.5V: /O ports and internal voltage regulator are powered by the Vop Pins.
e Vbbpa= 2.0V ~ 5.5V: ADC, reset logic, oscillators, PLL are powered by the Vbpa pin. Vooa and Vssa can

either be connected to Vobb and Vss respectively or be powered individually. When powered individually,

the power supply should be at the same voltage level as the Vpp and Vss.

POWER SUPPLY SUPERVISORS

This product integrates the power-on reset (POR) and power-down reset (PDR) circuit. This circuit is workable
in all power modes, to make sure the chip can work above the lowest power supply voltage. When the Voo is
lower than the preset threshold (Vror/VroR), this circuit will put system to reset status.

This product also integrates a programmable voltage monitor (PVD), it can monitor the Voo and Vopa voltage,
and compare it with the preset threshold Vevo. When Voo is lower or higher than Vevp, an interrupt request can
be generated, then the interrupt handler can send out warning information or put the chip into safe mode. The
PVD function can be configured to be enabled.

VOLTAGE REGULATOR

The on-chip voltage regulator can regulate the external supply voltage to a lower and stable supply voltage
that used by the internal circuits. The voltage regulator is workable after the chip power-on reset (POR).

LOW POWER MODE

This product supports multiple low power modes, user can select the low power modes according to their
application to achieve a balance between power consumption, wakeup time and wakeup source.

Sleep mode

In sleep mode, only the CPU clock is gated off. All peripherals continue to operate and can wake up the CPU
when an interrupt/event occurs.

Stop mode

In stop mode, low power consumption can be achieved with all RAM and registers content in retention. In stop
mode, HSI and HSE are powered off. The microcontroller can be woken up by the EXTI signals. EXTI signals
can come from the 16 external I/O ports or PVD output.

Deep Stop mode

Similar as stop mode, but with lower power consumption.

Standby mode

In standby mode, the lowest power consumption can be achieved. In this mode, the voltage regulator is
powered off, and all the 1.5V domain are shut down. PLL, HSI and HSE are also powered off. Wakeup sources
include rising edge on WKUP pin, active reset on NRST pin, IWDG reset. SRAM and registers content are lost
in this mode. Only standby circuit are powered.

The peripheral status in each low-power mode is shown in Table 2, please note:

¢ Power Down indicates that the module is powered off and all data except Flash is lost.
e Optional indicates that the peripheral can be turned on or off through software configuration.
e ON means work.

e OFF indicates that the function is turned off.
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¢ Retention indicates that data is retained but not operational.

e High-z represents a high-impedance state.

Table 2 Peripheral status in different power modes

Module/Mode Run Sleep Stop Deep Stop Standby
Max. Freq. 96MHz 96MHz 40KHz 40KHz 40KHz
PVD Optional Optional Optional Optional OFF
POR/BOR ON ON ON ON ON
CPU ON OFF OFF OFF Power Down
SRAM ON ON Retention Retention Power Down
Flash ON Standby Standby Deep Standby Power Down
HSI Optional Optional OFF Power Down Power Down
PLLA1 Optional Optional Power Down Power Down Power Down
PLL2 Optional Optional Power Down Power Down Power Down
LSI Optional Optional Optional Optional Optional
HSE Optional Optional OFF OFF OFF
ADC Optional Optional OFF OFF OFF
COMP Optional Optional Optional Optional OFF
IWDG Optional Optional Optional Optional Optional
RTC Optional Optional Optional Optional Optional
LSE Optional Optional Optional Optional Optional
Backup registers Optional Optional Optional Optional Optional
LPTIM/LPUART Optional Optional Optional Optional Power Down
Other Peripherals Optional Optional OFF OFF Power Down
Ie} Optional Optional Retention Retention High-z (1)

1. NRST maintains the reset function, wakeup /0 (WKUP) can wake up, RTC tamper detection pin (TAMP1) is

operational, other I/Os are high impedance.

HARDWARE DIVIDER

This product has a hardware divider unit (HWDIV). It can automatically run the 32-bit signed or unsigned
integer division operation. The HWDIV is especially useful in some high-performance applications.

DMA

This product has a 7-channel direct memory access (DMA) controller. The DMA controller can be used to move
data from memory to memory, peripherals to memory or memory to peripherals without CPU intervention. The
DMA controller support ring buffer mode, when data reaches end of the buffer, the ring buffer mode can avoid
generating an interrupt.

Each DMA channel has independent DMA request handling logic. All channels can be triggered by software.
For each channel, the data length, source address and destination address can be independently configured
by software.

DMA can be used for peripherals include UART, LPUART, 12C, I3C, SPI, ADC, FlexCAN-FD, and general
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purpose, advanced, or basic timers.

TIMERS AND WATCHDOGS

This product has one advanced timer, two general purpose timers, three basic timers, two watchdog timers
and one Systick timer. The table below compares the features of advanced, general purpose and basic timers.

Table 3 Feature summary of advanced, general purpose and basic timers

Type Instance | Resolution Cfounlter pre-divider Dt Cepney” Tegl: | COmRETEmER]
direction request channels output
Advanced |  TIM1 16-bit | UPdOWN, |4 6536 Yes 4 3
up/down
TIM2 32.bit | UPdOWN. | 4465536 | Yes 4 No
General up/down
urpose
PHTP TIM3 16-bit | UP dOWN, |4 65536 Yes 4 No
up/down
TIM14 16-bit up 1 to 65536 Yes 1 No
Basic TIM16 / .
TIM17 16-bit up 1 to 65536 Yes 1 1
Any
Low . integer
power LPTIM1 16-bit up between 1 No 1 (Compare only) No
~128

Advanced timer (TIM1)

The advanced timer includes a 16-bit counter, four capture/compare channels and three phases
complementary PWM generator. This timer supports hardware dead-time insertion when using as
complementary PWM generator. This timer can also be used as a full-function general purpose timer. This
timer has four independent channels, each channel can be used for:

e Input capture
e Output compare
e PWM generator (center- or edge-aligned)
e Single pulse output
When this timer is used as a general-purpose timer, it has the same function as the TIM2. When this timer is

used as a 16-bit PWM generator, it can be configured to a broad duty cycle range from 0% to 100%.

The advanced timer has lots of identical features and internal structures as the general-purpose timer, in this
way the advanced timer can work together with the general-purpose timer through the link function, to provide
synchronization and event trigger function.
In debug mode, the counter can be frozen.

General-purpose timer (TIMx)

This product has two general-purpose timers (TIM2, TIM3). The timer has a 16- or 32-bit counter, support both
up and down counting, with automatically reload. The timer also has a 16-bit frequency pre-divider and four
independent channels. Each channel can be used as input capture, output compare, PWM or single pulse
output.

32-bit general-purpose timer
This timer has a 32-bit up and down counter, a 16-bit prescaler and four independent channels, each channel
can be used as input capture, output compare, PWM or single pulse output.

16-bit general-purpose timer
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This timer has a 16-bit up and down counter, a 16-bit prescaler and four independent channels, each channel
can be used for input capture, output compare, PWM or single pulse output.

These general-purpose timers can also work together through the timer link function, to provide
synchronization between timers and event trigger function.

Any general-purpose timer can be used to generate PWM output or work as basic timer. Each timer has
independent DMA request.

These timers can also be used to decode incremental encoder signals and can also be used to decode one to
four Hall sensors’ digital output.

In debug mode, the counter can be frozen.

Basic timer (TIM14 / TIM16 / TIM17)
This product has three 16-bit basic timers (TIM14, TIM16, TIM17). Each timer has one 16-bit counter,

supporting only up counting, with automatically reload. The timer also has one 16-bit frequency pre-
divider and one independent channel. Each channel can be used as input capture, output compare, PWM
or one pulse mode output. When working in PWM mode, TIM14 has no complementary ports, TIM16 and
TIM17 support complementary ports to generate complementary PWM pairs and support hardware dead

time insertion function.

Low-power timer (LPTIM)

LPTIM consists of a 16-bit counter that provides users with convenient count timing. LPTIM features low power
and can work under multiple low-power modes. Without internal clock running, it can work with external clock
running and achieve external pulse counting in sleep mode. It can also achieve low-power timeout wake-up
through external input trigger signals. LPTIM has multiple features such as external clock count, timeout wake-
up and PWM output.

Independent watchdog (IWDG)

The independent watchdog is based on a 12-bit down counter and an 8-bit prescaler. It is clocked by an internal
independent 40KHz oscillator. As it is independent of the main clock, it can run in shutdown and standby modes.
It can be used to reset the entire system when a system error occurs or as a free timer to provide timeout
management for applications. It can be configured to start the watchdog by software or hardware through the
option byte. In debug mode, the counter can be frozen.

Window watchdog (WWDG)

The window watchdog is based on a 7-bit down counter that can be set as free-running. It can be used as a
watchdog to reset the entire system when an system error occurs. It is clocked by the main clock and has an
early warning interrupt function; in debug mode, the counter can be frozen.

System tick timer (Systick)

This timer is dedicated to the real-time operating system and can also be used as a general down counter. It
has the following features:

e  24-bit down counter
e Auto-reload capability
e A maskable interrupt can be generated when counter value is 0

e Programmable clock source

REAL-TIME CLOCK (RTC)

The real-time clock is an independent timer, which provides a set of continuously running counters. It can
provide a real calendar function with corresponding software configuration. The current time and date of the
system can be reset by modifying the value of the counter. The RTC module and clock configuration system
(RCC_BDCR register) are in the backup area, namely, RTC setting and time remain unchanged after the
system reset or the wake-up of the Standby mode.
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BACKUP REGISTER
The backup register is composed of ten 16-bit registers that can be used to store user application data.
These registers will not reset when the system is woken up in Standby mode, or when the system or

power is reset.

GPIO

Each GPIO pin can be configured by software as output (push-pull or open-drain), input (with or without pull-
up or pull-down) or multiplexed peripherals function port. Most GPIO pins are shared with digital or analog
functions. If necessary, the peripheral functions of the I/O pins can be locked by specific operation to avoid
accidental writing to the 1/O register.

UART

This product has up to four UART interfaces. The UART interface supports configurable data length of 5-, 6-,
7-, 8-, and 9-bits. The UART interface also supports LIN master and slave function and ISO7816 smart card
mode. These UART interfaces support up to 4.5 Mbps data rate. All UART interfaces support DMA operation.

LPUART

This product has one built-in low power UART interface (LPUART). Compared with UART, it has lower
power consumption and supports running and waking up the chip in Stop and Deep Stop modes. The
clock source can be selected between the HSI, LSI, LSE, and the peripheral clock.

12C

This product has up to one 12C interface. The 12C bus interface can work in multi-master mode or slave mode
and supports standard mode (100 Kbps) and fast mode (400 Kbps). The 12C interface supports 7-bit or 10-bit
addressing. All 12C interfaces support DMA operation.

13C

This product has up to one 13C slave interface. The I3C interface is conformed to MIPI I3C Basic protocol v1.0,
it’s an upgrade to the 12C protocol in multiple ways and keep compatibility with [2C. This I3C interface supports
up to 12.5 MHz clock rate. This I13C interface supports DMA operation.

SPI

This product has up to two SPI interfaces. The SPI interface can be configured as 1 to 32 bits per frame in
master or slave mode, allowing up to 36 Mbps in master mode and 18 Mbps in slave mode. All SPI interfaces
support DMA operation.

12S

This product has up to two 12S interfaces shared with the SPI module. The 12S module shares three pins with
SPI, supports half-duplex communication (transmitter or receiver only), master or slave operation, underflow
flag in transmit mode (only slave), and overflow flag in receive mode (master and slave mode) and frame error
flag in receive and transmit mode (only slave). 8-bit programmable linear prescaler is used to achieve precise
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audio sampling frequency from 8KHz to 192KHz. The data format can be 16-bit, 24-bit or 32-bit, and the data
packet frame is fixed at 16-bit (16-bit data frame) or 32-bit (16-bit, 24-bit or 32-bit data frame).

FLEXCAN-FD

This product has up to one FlexCAN-FD interface. The FlexCAN-FD interface is compatible with CAN 2.0A,
2.0B (active) and Flexible Data rate (CAN-FD) standard. Under CAN-FD mode, an independent PLL2 is
integrated to provide clock source to the FlexCAN-FD module and enable up to 8 Mbps in FD mode. It can
receive and send standard frames with 11-bit identifiers, as well as extended frames with 29-bit identifiers.

USB FS

This product has one USB controller compatible with USB 2.0 full-speed specification, provides up to 12 Mbps
data rate, support Device mode. This USB controller provides up to eight endpoints. This product has built-in
USB PHY.

ADC

This product has one 12-bit analog/digital converter (ADC), with up to 13 external channels available, supports
single-shot single-cycle and continuous scan conversion. In the scan mode, the conversion of the sampling
value on the selected group of analog inputs is automatically performed. The ADC supports DMA operation.

The analog watchdog function allows the application to monitor one or all selected channels. When the
monitored signal exceeds a preset threshold, an interrupt will be generated. The triggers generated by the
general-purpose timers (TIMx) and the advanced timers can be selected to trigger the ADC sampling, in this
way the ADC sampling can be synchronized with the timer.

Temperature sensor
The temperature sensor can generate a voltage that varies linearly with temperature. The temperature sensor
is internally connected to the input channel of the ADC to covert the output of the sensor to a digital value.

COMP

This product has two build-in analog comparators (COMP), which can be used independently (applicable to all
I/O ports that have comparator function) or combined with timers. Each comparator can select the voltage
reference from the external 1/O ports or the internal voltage reference (CRV) output, where the CRV output is
derived from a 4-bit resistance divider ladder of the Vopa or internal bandgap voltage. The COMP module can
be used for a variety of functions including low-power mode wake-up event triggered by analog input, fast
PWM output break when over-current detected, events capture and OCref-cIr events used for cycle-by-cycle
current control. The COMP module supports programmable hysteresis voltage, programmable rate, and power
consumption.

CRC

The cyclic redundancy check (CRC) module uses a fixed polynomial generator to generate a CRC code from
a 32-bit data word. Among many applications, CRC is used to verify the consistency of data transmission or
storage. Within the scope of the EN/IEC60335-1 standard, it provides a method to detect flash memory errors.
The CRC module can be used to calculate the signature of the software package in real time and compare it
with the signature generated when the software is linked and generated.
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SWD
This product equips standard Serial Wire Debug (SWD).
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Tape And Reel Information

REEL DIMENSIONS TAPE DIMENSIONS

P1 PO P2

®o|olo ¢
| || | & ¢ |2

|
Cavity LAOA'

A0: Dimension designed to accommodate the component width
BO: Dimension designed to accommodate the component length
KO: Dimension designed to accommodate the component thickness
W: Overall width of the carrier tape
PO: Pitch between successive cavity centers and sprocket hole
P1: Pitch between successive cavity centers
P2: Pitch between sprocket hole

D1: Reel Diameter
[ [ [ [ lDO DO: Reel Width

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pin 1

O O O Sprocket Holes
Ll L] L] o
otz | |lorioz| |lerter| |[wiee -

Q31 Q4 Q31 Q4 Q31 Q4 Q3 Q4

User Direction of Feed

Sy AN 2 d

Pocket Quadrants

Note: The above picture is for reference only. Please refer to the value in the table below for the actual size

DIMENSIONS AND PIN1 ORIENTATION
D1 DO A0 BO KO PO P1 P2 W
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
330 12.4 5.3 5.3 1.1 2 8 4 12 Q1

All dimensions are nominal

Pinl Quadrant
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Package Description

PIN1
CORNER

~———— 5.00+0.10——

N

5.00+0.10
Top View
f
‘ 0.75+0.05
0.00~0.05 * S MO rmro i

Side View

32x(0.25+0.05) 0.50 TYP

vl

U UuU U'U U U U | 32x(0.4020.10)
8 [ | a7
D) | -
3.50£0.10—= |
g i C_ 0.50 TYP
Bl vl
D) 3.50+0 1oi — &
B 3__| i -
030REF | SN , =
ﬁ ﬂ 0 ﬂﬁ 00 ﬂ
0.30 REF——? ',—— SY@MM

Bottom View
Unit:mm

www.awinic.com 45 © 2025 Shanghai Awinic Technology Co., Ltd. All Rights Reserved


http://www.awinic.com/

AW32F015
Jun. 2025 V1.0

Land Pattern Data
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Disclaimer

All trademarks are the property of their respective owners. Information in this document is believed to be
accurate and reliable. However, Shanghai AWINIC Technology Co., Ltd (AWINIC Technology) does not give
any representations or warranties, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such information.

AWINIC Technology reserves the right to make changes to information published in this document, including
without limitation specifications and product descriptions, at any time and without notice. Customers shall
obtain the latest relevant information before placing orders and shall verify that such information is current and
complete. This document supersedes and replaces all information supplied prior to the publication hereof.

AWINIC Technology products are not designed, authorized or warranted to be suitable for use in medical,
military, aircraft, space or life support equipment, nor in applications where failure or malfunction of an AWINIC
Technology product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. AWINIC Technology accepts no liability for inclusion and/or use of AWINIC Technology
products in such equipment or applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications that are described herein for any of these products are for illustrative purposes only. AWINIC
Technology makes no representation or warranty that such applications will be suitable for the specified use
without further testing or modification.

All products are sold subject to the general terms and conditions of commercial sale supplied at the time of
order acknowledgement.

Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other
industrial or intellectual property rights.

Reproduction of AWINIC information in AWINIC data books or data sheets is permissible only if reproduction
is without alteration and is accompanied by all associated warranties, conditions, limitations, and notices.
AWINIC is not responsible or liable for such altered documentation. Information of third parties may be subject
to additional restrictions.

Resale of AWINIC components or services with statements different from or beyond the parameters stated by
AWINIC for that component or service voids all express and any implied warranties for the associated AWINIC
component or service and is an unfair and deceptive business practice. AWINIC is not responsible or liable for
any such statements.
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