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3.2 QFN48 F A

®& 1 ER#E

EHS  EWE 10 Z A KRB  ETFH R

1 X IN X IN DI N/A | External Oscillator Output, Chip Input Pin

2 BOOTO0 BOOTO0 DI Pu Boot Select 1: ROM 0: Flash

3 SWDIO SWDIO DIO Pu SWD Data 10

4 SWCLK SWCLK DI Pd SWD Clock

5 PD5 X SPI CSB DI Pu SPI Slave ChipSelect (default)
HALL A DI Pu Hall Signal Input

6 PD6 X SPI SO DO Pu SPI Slave Data Ouput (default)
HALL B DI Pu Hall Signal Input

UARTI1 RX DI Pd Uartl Rx
7 PBO INT IN2 DI Pd External Interrupt Input2
TRGI DI Pd Timer External Trgi

GPIO PBO DIO Pd GPIO
UARTI TX DO Pd Uartl Tx

8 PB1 GPIO PBI DIO Pd GPIO (default)
GPIO_PB5 DIO Pd GPIO (default)
SCL DIO Pd 12C SCL Line

9 PB6 X MSPI CSB1 | DO Pd SPI Master Chip Select Output
GPIO_PB6 DIO Pd GPIO (default)
10 PB7 SDA DIO Pd 12C Data Line

GPIO PB7 | DIO | Pd | GPIO (default)
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11 LO3 N/A DO Pd GateDriver
12 LO2 N/A DO Pd GateDriver
13 LO1 N/A DO Pd GateDriver
14 VSS N/A P N/A GateDriver
15 VS3 N/A P N/A GateDriver
16 HO3 N/A DO Pd GateDriver
17 VB3 N/A P N/A GateDriver
18 VS2 N/A P N/A GateDriver
19 HO2 N/A DO Pd GateDriver
20 VB2 N/A P N/A GateDriver
21 VS1 N/A P N/A GateDriver
22 HO1 N/A DO Pd GateDriver
23 VB1 N/A P N/A GateDriver
24 VIN N/A P N/A GateDriver
DB DI Pd PWM D Phase Bottom
25 PC4 HALL A DI Pd HALL A Input
TRGO DO Pd Trgo (default)
GPIO PC4 DIO Pd GPIO
DT DI Pd PWM D Phase Top
26 PC3 HALL B DI Pd HALL B Input
GPIO PC3 DIO Pd GPIO
27 PC6 GPIO PC6 DIO Pd GPIO
HALL C DI Pd HALL C Input
ENCI1 DI Pd ENCI Input
HALL D DI Pd HALL D Input
28 PCS TRGO DO Pd Trgo
GPIO PC5 DIO Pd GPIO
UART2 TX DO Pu Uart2 Tx
CAN TX DO Pu CAN Tx
ENCI1 DI Pu Timer Encl
29 PDO0
FG DO Pu HALLAHALLB"HALLB or HALLA
PWMO DO Pu TIM1 OC4N/TIM2 OC4N/TIM3 OC4
GPIO PD0 DIO Pu GPIO (default)
UART2 RX DI Pu Uart2 Rx
30 PD1 ENC2 DI Pu Timer ENC2
PWMI DO Pu TIM1 OC4/TIM2 OC4
GPIO PDI DO Pu GPIO
31 PDS X SPI SI DI Pu SPI Slave Data Input
2ENCI1 DI Pu Timer 2ENC1
32 SPI SCLK | X SPI SCLK DI Pu External SPI Slave Clock
INT IN3 DI Pd External Interrupt Input3
33 PCT UARTI1 TX DO Pd optional
2ENC2 DI Pd Timer 2ENC2
GPIO PC7 DIO Pd GPIO (default)
34 RESETN X RESETN DI Pu Chip Reset Pin, Low Active
35 VCC VCC P N/A Core Power
36 VSS VSS P N/A | GND
37 VCCIO VCCIO P N/A | 3.3V Input Power
38 X AIO0 X AIO0 Al N/A | Analog Input
39 X AIO1 X AlO1 Al N/A | Analog Input
40 X AIO2 X AIO2 Al N/A | Analog Input
41 X AIO3 X AIO3 Al N/A | Analog Input
42 X AIO4 X AlO4 Al N/A | Analog Input
43 X AIO5 X AIO5 Al N/A | Analog Input
44 X AIO6 X AIO6 AIO N/A | Analog Input Output
45 X AIO7 X AIOS8 Al N/A | Analog Input
46 X AIOS8 X AIO8 Al N/A | Analog Input
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47

X AIOY9

X AIO9

Al

N/A

Analog Input

48

X OoUT

X OUT

DO

N/A

External Oscillator input, Chip Output Pin

4 HSIFE

4.1 %XTERARBEE

Ri& 2 BXRATER

2% B/IME HLRUE BRME B fy
VCC Power Supply 1.08 1.2 1.32 \
VCCIO Power Supply 3.0 33 3.6 \
VIN gate-driver power 10 18 \%
High Oscillator Frequency - - 96 MHz
Low Oscillator Frequency - 32 - KHz
PLL Frequency - - 96 MHz
Maximum Current into Vcc - - 120 mA
Maximum Current out of Vss - - 120 mA
Maximum Current sunk by an - - 40 mA
low voltage I/O pin
Maximum Current sourced by - - 40 mA
an low voltage I/O pin
Maximum Current sunk by - - 100 mA
total low voltage 1/O pin
Maximum Current sourced by - - 100 mA
total low voltage I/O pin
Supply Output Pulse Current - - 2.5 A
(10ms)
Thermal Resistance, 9 ja - - 40 ‘C/W
Thermal Resistance, 9 jc 10 C/W
Operating Temperature -40 - 105 C
Storage Temperature -55 - 155 C
HBM - - 4 KV
Proteetion | MM : : 250 v
Latch-up - - 250 mA

4.2 DC BHRSH

4.2.1 MCU B SH

R 3 MCU BS2# (VDD-VSS=3.0~3.6), Ta = 25°C)

Symbol Parameter Min Typ Max Unit Test Conditions
VCC Core power voltage 1.08 1.2 1.32 \Y
VCCIO Input power voltage 3.0 3.3 3.6 \
VSS Ground -0.3 - - \Y
VIN gate-driver power 10 18 \
IDD1 MCU Operating Current Internal high speed
Normal Run Mode 11 mA Oscillator, flash on
HCLK = 64MHz
While(1){} Executed
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From Flash
IDD2 MCU Operating Current Internal high speed
Normal Run Mode Oscillator, flash off
HCLK = 64MHz 9 mA
While(1){} Executed
From RAM

lidle Operating Current Idle 5 mA | All digital off
mode HCLK=64MHz 9 mA | All digital on
Ipwd Standby Current
Power-down Mode 50 uA
(Deep Sleep Mode)
Vil Input Low Voltage -0.3 - 0.3VDD
Vih Input High Voltage 0.7VDD - VDD+0.3
Tsd Thermal Shutdown 165 “C
Temperature
Tsdhys Thermal Shutdown
Hysteresis

50 C

4.2.2 Flash S

F1& 4 Flash BSE#]

Parameter i Unit Test Conditions
Ta Operation Temperature -40 25 85 C
Pclk Frequency of Pclk 31.35 33 34.65 MHz
Ikg Leakage Current - - 1 uA
- - 3 uA
Isb Standy Current - 5 20 UA
IccO Idle Current - - 1.25 mA
Icc2 Read Current - - 2.5 mA
Icc3 Page Write Current - - 2 mA
Icc4 Program/Erase Current - - 3 mA
Nendr Endurance - 100K - cycles
Tret Data Retention - 10 - year
Terase Page Erase Time - 6 - ms
Tprog Page Program Time - 2 - ms

4.3 AC HKZSH

4.3.1 NEb R E R4

% 5 HSO BES#

Symbol Parameter Min Typ Max Unit Conditions
Vhso Supply Voltage 3.0 3.3 3.6 \
Fhso Center Frequency - - 96 MHz
lhso Operating Current - 30 - uA

4.3.2 NEMEE R4

Fi& 6 LSO BSSH
Symbol Parameter Min Typ Max Unit Conditions
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Vlso Supply Voltage 3.0 3.3 3.6 \
Flso Center Frequency - 32 - KHz
Ilso Operating Current - 3.5 - uA
4.3.3 B H#EBIFHEF PLL
%&1’% 7 PLL EE’= S
Symbol Parameter Umt Conditions
Fpll Frequency Range 150
Ipll0 Operating Current - 150 - uA
Iplll Sleep Current - 1.5 - uA
4.3.4 LB AR
*xi& 8 BAEMLERESSH
Symbol Parameter Min Typ Max Unit Conditions
Icc Operating supply current - 35 110 uA
Vicmr Input common mode 0 - 3.3 \Y
range
Vos Input offset voltage -10 - 10 mV
Vhys Hysteresis - 23 - mV | Vempx=2.5V
Iin Input current 0 1 uA
Tdel Comparator delay 0.1 us
®Ii& 9 ﬁ*FIJJ RERZHULL 25 %hﬁﬁ
Symbol Parameter Typ Umt Conditions
Operating supply current 100
Vlch’ Input common mode 0 - 23 V
range
Vos Input offset voltage -10 - 10 mV
Vhys Hysteresis - 20 - mV | Vempx=2.5V
Iin Input current 0 1 uA
Tdel Comparator delay 0.1 us
4.3.5 Al gRREIE T MO A%
FI& 10 EXHARBESH
Symbol Parameter Min Typ Max Unit Conditions
Icc Operation supply current - 150 300 uA
Vicmr Input common mode 03 i 35 v
range
Volr Output linear range 0.1 - 3.5 V | Gain=48x
Vos Input offset voltage -8 - 8 mV
Avzi Differential amp gain -2 2 % | Gain=1x ~ 48x
Kemmr Common mode rejection - 55 - dB | Gain=8x
ratio
Rindif Differential input - 27 - kQ
impedance
Slew rate 7 10 - V/us | Gain=8x
Tst Settling time 200 400 ns
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%E*ﬁ n i‘“‘ﬁijc%% BSSH

Symbol Parameter Typ Unlt Conditions

Icc Operation supply current 140
Volr Output linear range 0.1 - 3.5 V Gain=48x
Vos Input offset voltage -10 - 10 mV
Av Differential amp gain -2 2 % | Gain=1x ~48x
Kemmr Common mode rejection ) 55 ) dB | Gain=8x
ratio
Iin Input current - 0 1 uA
Slew rate 8 12 - V/us | Gain=8x
Tst Settling time 150 300 ns

4.3.6 B s O

%@1‘% 12 ’l‘ﬁﬂl*“‘l:l%’= #

Symbol Parameter Unlt Conditions

Vaio Pin voltage range
Vih High-level input voltage 2.2 - - V
Vil Low-level input voltage - - 0.8 \
Rpd Pull-down resistance 0.5 1 1.8 MQ
Vol Low-level output voltage - - 0.4 V | Taio = 7mA, OD mode
Iol Low-level output sink 6 14 - mA | Vaio= 0.4V, OD mode
current
Ik High-level output - 0 10 uA | Vaio= 3.3V, OD mode
leakage current

4.3.7 BB Bean

%#ﬁ 13 ADC EE,h §5Z

Symbol Parameter Umt Conditions
Fadcclk Conversion clock
Tadcconv Conversion time - - 1 us | Fadcclk =16MHz
Ares Resolution - 11 - Bits
Aeres Effection Resolution - 10 - Bits
DNL Differential non-linearity -0.5 - +0.5 LSB
INL Integral non-linearity -1 - +1 LSB
Eo Offset error - 0.6 - %FS
Eg Gain error - 0.12 - %FS
Vrefadc Reference voltage input - 2.5 - \%
Tadcsh Sample and hold time - 188 - ns | Fadcclk=16MHz
Cadcic Input capacitance - 1.3 - pF
Vadcin Input voltage range 0 Vrefadc \%

F1& 14 8 4i2/10 {iz DAC S S #

Symbol Parameter Min Typ Max Unit Conditions
2.48 2.5 2.52 V | Ta=25C
Vdacref DAC reference 2.45 2.5 2.55 V[ Ta=-40C ~105C
INLdac0 -1 - 1 8-bit DAC
DNLdac0 -0.5 - 0.5 8-bit DAC
INLdacl -2 - 2 10-bit DAC
DNLdacl -1 - 1 10-bit DAC
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4.4 NERSE

RI& 15 MIKRSSH

Symbol Parameter i Conditions
10+ 1.5 A
10- 1.5 A
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