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Legal Notice 

This datasheet contains information that is confidential to AUTOCHIPS Inc. Unauthorized use or 

disclosure of the information contained herein is prohibited.  You may be held responsible for any 

loss or damages suffered by Autochips Inc. for your unauthorized disclosure hereof, in whole or in 

part. 

Information herein is subject to change without noticed. AUTOCHIPS Inc. does not assume any 

responsibility for any use of, or reliance on, the information contained herein. 

THIS DATASHEET AND ALL INFORMATION CONTAINED HEREIN IS PROVIDED “AS IS” 

WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESS, IMPLIED, STATUTORY, OR 

OTHERWISE.  AUTOCHIPS INC. SPECIFICALLY DISCLAIMS ALL IMPLIED WARRANTIES 

OF MERCHANTABILITY, NON-INFRINGEMENT, AND FITNESS FOR A PARTICULAR 

PURPOSE.  NEITHER DOES AUTOCHIPS INC. PROVIDE ANY WARRANTY WHATSOEVER 

WITH RESPECT TO THE SOFTWARE OF ANY THIRD PARTY WHICH MAY BE USED BY, 

INCORPORATED IN, OR SUPPLIED WITH THIS DATASHEET, AND USER AGREES TO 

LOOK ONLY TO SUCH THIRD PARTY FOR ANY WARRANTY CLAIM RELATING THERETO.  

AUTOCHIPS INC. SHALL ALSO NOT BE RESPONSIBLE FOR ANY AUTOCHIPS 

DELIBERABLES MADE TO USER’S SPECIFICATION OR TO CONFORM TO A PARTICULAR 

STANDARD OR OPEN FORUM. 
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1 Key features 

 Automotive grade 

 AEC-Q100 Grade 1 qualified 

 ISO26262 ASIL-B qualified 

 

 Performance 

 Up to 120 MHz ARM® Cortex-

M4F  core 

 Integrated DSP 

 Float Point Unit(FPU) 

 Fast I/O access port 

 

 Memories and memory 

interfaces 

 On-chip Flash, including PFlash 

up to 1 MB(Including 2 banks, 

512KB+512KB)and DFlash up to 

128 KB, both PFlash and DFlash 

support ECC 

 Up to 124 KB SRAM, ECC is 

supported 

 4 KB FlexRAM 

 

 CSE(Cryptographic Services 

Engine) 

 Support AES-128 ECB, CBC, 

CMAC 

 Support secure boot mode 

 Comply with SHE specification 

 Support TRNG, PRNG 

 Secure cryptographic key storage 

(Support up to 17 user keys) 

 

 Clocks 

 oscillator (OSC) - supports 4 MHz 

to 30 MHz quartz crystal 

resonator; choice of low power or 

high gain oscillators, or up to 

50MHz external input clock 

 System PLL - internal PLL with 

internal or external reference to 

to generate 120 MHz system 

clock 

 Internal 128 kHz low-power 

oscillator (LSI) 

 High Speed Internal Clock 

(HSI) — internal RC oscillator 

provides 8 MHz clock source  

 Ultra High Speed Internal 

Clock(VHSI) — internal RC 

oscillator provides 48 MHz clock 

source 

 

 Power Management 

 Power Management Module 

(PMC) with five power modes: 

RUN、STOP1、STOP2、VLPR、

VLPS 

 Low-voltage detection with reset 

(LVD/LVR) 

 

 System peripherals 

 Watchdog with independent clock 

source(WDOG/External 

WDG(EWDG)) 

 Programmable cyclic redundancy 

check module(CRC) 

 JTAG/SWD debug interface 
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 One 16-channel DMA 

 

 Human-machine interface 

 Up to 128 general-purpose 

input/output (GPIO) 

 External interrupt (IRQ) 

 

 Analog modules 

 Two ADC , each up to 28-

channel(outer 24 channels, inner 

4 channels) , 1Msps@12 

bit/1.33Msps@10 bit/1.46Msps@8 

bit  SAR ADC, optional hardware 

trigger (ADC) 

 One analog comparators(ACMP) 

containing a 8-bit DAC and 

programmable reference input 

 

 Timer 

 Up to six 8-channel 

complementary PWM 

 One 4-channel periodic interrupt 

timer (TIMER) 

 One 16-bit pulse counter(PCT) 

 One real-time counter (RTC) 

 Two  programmable delay timer 

(PDT) 

 

 Communication interfaces 

 Up four CAN-FD modules, 

compatible with CAN 2.0B 

 Four UART modules (supporting 

4-ch Software LIN) 

 Three SPI modules 

 One I2C module 

 One EIO module, supporting up 

to 4 Timers and 4 Shifters 

 

 Operating characteristics 

 Voltage range: 2.7 to 5.5 V 

 Temperature range(ambient): -40 

to 125°C 

 

 Package 

 144-pin LQFP 

 100-pin LQFP 

 64-pin LQFP
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2 Block diagram 
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Figure 2-1 AC7840x Block Diagram 
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3 Part Identification 

3.1 Description 

Part numbers for the chip have fields that identify the specific part. You can use the values of these 

fields to determine the specific part you have received. 

3.2 Format 

Part numbers for this device have the following format:  

AC## GTUFPN 

3.3 Fields 

This table lists the possible values for each field in the part number (not all combinations are 

valid). 

Table 3-1 Fields 

Field Description Value 

AC AutoChips •  AC 

7 AutoChips MCU family •  7 

8 General Purpose Automotive 

MCU 

•  8 

4 Core Platform •  4 = Cortex-M4 

0 Specific Function Bit •  0 = performance/version bit 

•  7/6/5/3 = Product subfamily 

7: 4-ch CAN-FD, Crypto is supported,support 

ISELED 

6: 4-ch CAN-FD, Crypto is supported 

5: 3-ch CAN-FD, Crypto is supported 

3: 3-ch CAN-FD, Crypto is not supported 

6 

Y Pin Count •  H = 64 

•  L = 100 

•  Y = 144 

G Flash Memory Size •  F = 512KB 

•  G = 1024KB 

L Package type •  L = LQFP 

•  Q = QFN 

•  T = TSSOP 

A Temperature range (°C) •  A = AEC-Q100 Grade 1(-40~125°C) 
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•  I = -40~105°C      C= -40~85°C 

3.4 Example 

This is an example part number: AC78406YGLA. 
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4 Parameter Classification 

The electrical parameters shown in this supplement are guaranteed by various methods. To give 

the customer a better understanding, the following classification is used and the parameters are 

tagged accordingly in the tables where appropriate. 

Table 4-1 Parameter classifications 

P Those parameters are guaranteed during production testing on each individual device. 

C Those parameters are achieved by the design characterization by measuring a statistically 

relevant sample size across process variations. 

T Those parameters are achieved by design characterization on a small sample size from 

typical devices under typical conditions unless otherwise noted. All values shown in the 

typical column are within this category. 

D Those parameters are derived mainly from simulations. 
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5 Rating 

5.1 Thermal handling ratings 

Table 5-1 Thermal handling ratings 

1. Determined according to JEDEC Standard JESD22-A103, High Temperature Storage Life. 

2. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for 

Nonhermetic Solid State Surface Mount Devices. 

5.2 Moisture handling ratings 

Table 5-2 Moisture handling ratings 

Symbol Description Min. Max. Unit Notes 

MSL Moisture sensitivity level — 3 — 1 

1. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for 

Nonhermetic Solid State Surface Mount Devices. 

5.3 ESD handling ratings 

Table 5-3 ESD handling ratings 

Symbol Description Min. Max. Unit Notes 

VHBM Electrostatic discharge voltage, human body model 

 

 

–4000 4000 V 1 

VCDM Electrostatic discharge voltage, charged- 

device model 

–750 750 V 2 

ILAT Latch-up current at ambient temperature of 125°C 

 

–100 100 mA 3 

1. Determined according to AEC-Q100-002-D,HUMAN BODY MODEL ELECTROSTATIC DISCHARGE 

TEST. 

2. Determined according to AEC-Q100-011-C1,CHARGED DEVICE MODEL (CDM) ELECTROSTATIC 

DISCHARGE TEST. 

3. Determined according to AEC-Q100-004-D, IC LATCH-UP TEST. 

 Test was performed at 125 °C case temperature (Class II). 

 Supply groups pass 1.5 Vccmax 

Symbol Description Min. Max. Unit Notes 

TSTG Storage temperature –55 150 °C 1 

TSDR Solder temperature, lead-free — 260 °C 2 
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5.4 Voltage and current operating ratings 

Absolute maximum ratings are stress ratings only, and functional operation at the maxima is not 

guaranteed. Stress beyond the limits specified in the following table may affect device reliability 

or cause permanent damage to the device. For functional operating conditions, refer to the 

remaining tables in this document. 

This device contains circuitry protecting against damage due to high static voltage or electrical 

fields; however, it is advised that normal precautions be taken to avoid application of any voltages 

higher than maximum-rated voltages to this high-impedance circuit. Reliability of operation is 

enhanced if unused inputs are tied to an appropriate logic voltage level (for instance, either VSS  or 

VDD) or the programmable pullup resistor associated with the pin is enabled. 

Table 5-4 Voltage and current operating ratings 

Symbol Description Min. Max. Unit 

VDD1 Digital supply voltage –0.3 5.5 V 

VDD2 Digital supply voltage –0.3 5.5 V 

VDD3 Digital supply voltage –0.3 5.5 V 

VDD4 Digital supply voltage –0.3 5.5 V 

VDD5 Digital supply voltage –0.3 5.5 V 

VDD6 Digital supply voltage –0.3 5.5 V 

IDD Maximum current into VDD — 120 mA 

VIN Input voltage except true open drain pins –0.3 VDD + 0.1 [1] V 

Input voltage of true open drain pins –0.3 VDD + 0.1 [1] V 

ID Instantaneous maximum current single 

pin limit (applies to all port pins) 

–20 20 mA 

VDDA Analog supply voltage VDD – 0.1 VDD + 0.1 V 

[1]  Maximum rating of  VDD also applies to VIN. 
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6 General 

6.1 Nonswitching electrical specifications 

6.1.1 Power and ground pins 
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Figure 6-1 Pinout decoupling 

1. VDDx and VDDA must be shorted to a common source on PCB. 

2. All decoupling capacitors must be low ESR ceramic capacitors (X7R type) , the 

recommended value is 0.1 uF. 

3. For improved performance, it is recommended to use 10 uF, 0.1 uF and 1 nF capacitors in 

parallel. 

4. All decoupling capacitors should be placed as close as possible to the corresponding power 

and ground pins. 

6.1.2 DC characteristics 

This section includes information about power supply requirements and I/O pin characteristics. 

Table 6-1 DC characteristics 

Symbol C Description Min. Typ. Max. Unit 

VDD P Operating voltage — 2.7 — 5.5 V 

VOH P Output 

high 

voltage 

drive 

strength 

Iload = -5, -20mA VDD - 0.8 — — V 

IOH D Maximum 5 V 20 — — mA 

3.3 V 14 — — 
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Output 

high 

voltage 

output high 

current of 

single IO -- 

IOH, 

high drive 

configuration 

Maximum 

output high 

current of 

single IO -- 

IOH, 

low drive 

configuration 

5 V 5 — —` mA 

3.3 V 3.5 — — 

IOHT D Output 

high 

voltage 

Max total 

IOH for all IO 

ports 

— — — 100 mA 

VOL P Output 

low 

voltage 

drive 

strength 

Iload = 5, 20mA — — 0.8 V 

IOL D Output 

low 

voltage 

Maximum 

output low 

current of 

single IO -- 

IOL, 

high drive 

configuration 

5 V 20 — — mA 

3.3 V 12 — — 

Maximum 

output low 

current of 

single IO -- 

IOL, 

low drive 

configuration 

5 V 5 — — mA 

3.3 V 3 — — 

VIH P Input 

high 

voltage 

All digital 

inputs 

4.0≤VDD<5.5 V 0.65×VDD — VDD + 0.3 V 

2.7≤VDD<4.0 V 0.70×VDD — VDD + 0.3 

VIL P Input low 

voltage 

All digital 

inputs 

4.0≤VDD<5.5 V -0.3 — 0.35×VDD V 

2.7≤VDD<4.0 V -0.3 — 0.30×VDD 

Vhys C Input 

hysteresis 

All digital 

inputs 

— — 0.03×VDD — mV 
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|IIn| P Input 

leakage 

current 

Per pin (pins 

in high 

impedance 

input mode) 

VIN = VDD or VSS -1 0.1 1 µA 

RPU P Pullup 

resistors 

All digital 

inputs and  

enables 

internal 

pullup 

4.0≤VDD<5.5 V 20 — 70 kΩ 

2.7≤VDD<4.0 V 20 — 70 

RPD P Pulldown 

resistors 

All digital 

inputs and  

enables 

internal 

pulldown 

4.0≤VDD<5.5 V 20 — 70 kΩ 

2.7≤VDD<4.0 V 20 — 70 

IIC D DC 

injection 

current  

Single pin 

limit 

VIN < VSS, VIN > 

VDD 

 

-3 — 3 mA 

Total MCU 

limit, 

including 

sum of all 

stressed pins 

— — 30 

CIn C Input capacitance, all pins — — 5 7 pF 

Table 6-2 LVD /POR / AVDD Voltage warning specification 

Symbol C Description Min. Typ. Max. Unit 

VPOR D POR reset voltage [1] 1.6 1.8 2 V 

VLVDL C Falling edge low-voltage detect 

threshold—low gear 

2.8 2.9 3.0 V 

VLVDH C Falling edge low-voltage detect 

threshold—high gear [2] 

4.4 4.5 4.65 V 

VHYSLVD C low-voltage detect hysteresis — 50 — mV 

VLVRH C Falling edge low-voltage reset threshold 

(RUN /STOP/VLPR)  

2.5 2.6 2.7 V 

VLVRH C Falling edge low-voltage reset threshold 

(VLPS) 

1.97 2.22 2.44 V 

VHYSPVD C High-gear low-voltage detect hysteresis 

 

— 50 — mV 

VBG P Buffered bandgap output [3] 1.18 1.2 1.22 V 

[1] Maximum is the highest voltage that POR is guaranteed. 

[2] Rising thresholds are falling threshold + hysteresis. 
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[3] Voltage Factory trimmed at VDD = 5.0 V, Temp = 25 °C. 

6.1.3 Power mode 

The device supports RUN, STOP1, STOP2, VLPR and VLPS modes.  

 RUN - CPU clocks can be run at full speed. After MCU reset, the default operating mode is 

RUN mode, using VHSI as the system clock. 

 STOP1- CPU enters into deep sleep mode, core clock , system clocks and bus clock are disabled. 

 STOP2 - CPU enters into deep sleep mode, core clock and system clocks are disabled, bus clock 

is enabled. 

 VLPR - CPU can be run in low speed state. PLL, VHSI and outer HSE are disabled in ths 

mode, and HSI can only be used as system clock. 

 VLPS – CPU enters into deep sleep mode and it is the lowest power mode in AC7840x. 

6.1.4 Supply current characteristics 

Table 6-3 Supply current characteristics 

Power Mode Scenario VDD (V) -40℃ 25℃ 125℃ Unit 

RUN@120MHz 

Peripherals off 
5 11.625 12.428 73.156 

mA 

3.3 11.265 12.074 67.731 

Peripherals on 
5 32.288 31.778 95.944 

3.3 30.350 30.737 88.369 

RUN@80MHz 

Peripherals off 
5 11.625 12.429 73.156 

3.3 11.264 12.075 67.725 

Peripherals on 
5 26.059 25.381 89.056 

3.3 24.103 24.457 81.825 

RUN@64MHz 

Peripherals off 
5 11.624 12.429 73.150 

3.3 11.264 12.074 67.750 

Peripherals on 
5 23.470 22.798 86.200 

3.3 21.532 21.917 79.113 

RUN@48MHz 

Peripherals off 
5 11.624 12.429 73.125 

3.3 11.264 12.075 67.725 

Peripherals on 
5 20.213 19.480 82.294 

3.3 18.310 18.661 75.419 

STOP1 
— 5 4.171 4.953 65.606 

mA 
3.3 4.015 4.856 60.875 

STOP2 
— 5 4.482 5.264 65.913 

mA 
3.3 4.323 5.164 61.175 

VLPR Peripherals on 1 
5 2.888 2.625 62.050 

mA 
3.3 2.223 2.539 57.506 
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Peripherals on 2 
5 4.158 3.005 63.431 

mA 
3.3 3.034 2.909 58.138 

Peripherals off 
5 2.217 2.612 62.000 

mA 
3.3 2.065 2.526 57.475 

VLPS 

Peripherals off 
5 — — — — 

3.3 — — — 

Timer on 
5 — — — — 

3.3 — — — 

IDD/MHz[1] 
— 5 145.313 155.363 914.450 

uA/MHz 
— 3.3 140.800 150.938 846.563 

 

[1] This value is measured at RUN@80MHz and the peripheral are off 

The detailed descriptions of the measurement scene are shown in the table below. 

Table 6-4 Test scenarios detailed description 

Module 

VLPS(

Periph

erals 

off) 

VLPS(

TIMER 

off) 

VLPR(

Periph

erals 

off) 

VLPR 

(Perip

herals 

on 1) 

VLPR 

(Perip

herals 

on 2) 

STOP1 STOP2 

RUN(4

8/64/80/

120MH

z) 

(Perip

herals 

off) 

RUN(4

8/64/80/

120MH

z) 

(Perip

herals 

on) 

Core module 

NVIC OFF OFF ON ON ON OFF OFF ON ON 

System module 

SPM/P

MC 
ON ON ON ON ON ON ON ON ON 

Voltage 

regulato

r 

Stop Stop Stop Stop Stop Run Run Run Run 

LVD/LV

R 

LVD 

OFF/LV

R ON 

LVD 

OFF/LV

R ON 

LVD 

OFF/LV

R ON 

LVD 

OFF/LV

R ON 

LVD 

OFF/LV

R ON 

LVD/L

VR ON  

LVD/L

VR ON  

LVD/L

VR ON  

LVD/L

VR ON`  

BOD ON ON ON ON ON ON ON ON ON 
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DMA OFF OFF OFF OFF 

DMA:O

N,  

DMA 

from 

SRAML 

to 

SRAM

U once 

each 

8ms 

OFF OFF OFF 

DMA:O

N,  

DMA 

from 

Flash to 

SRAM

U once 

each 

8ms 

WDG OFF ON OFF OFF OFF OFF OFF OFF OFF 

EWDG OFF OFF OFF OFF OFF OFF OFF OFF OFF 

Clock module 

128kHz 

LSI 
OFF ON ON ON ON ON ON ON ON 

PLL OFF OFF OFF OFF OFF OFF OFF 

ON 

RUN@4

8MHz:

OFF 

ON 

RUN@4

8MHz:

OFF 

HSI OFF OFF 
ON(8M

Hz) 

ON(8M

Hz) 

ON(8M

Hz) 

ON(8M

Hz) 

ON(8M

Hz) 
OFF OFF 

VHSI OFF OFF OFF OFF OFF 
ON(48

MHz) 

ON(48

MHz) 

ON(48

MHz) 

ON(48

MHz) 

HSE OFF OFF OFF OFF OFF OFF OFF ON ON 

SCG 

LSI  as 

clock 

source 

LSI as 

clock 

source 

of 

TIMER 

HSI  as 

clock 

source 

HSI  as 

clock 

source 

HSI  as 

clock 

source 

All 

clock 

source 

All 

clock 

source 

All 

clock 

source, 

HSI off 

All 

clock 

source, 

HSI off 
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Core 

Clock 
OFF OFF 

4 MHz 

(HSI as 

clock 

source) 

4 MHz 

(HSI as 

clock 

source) 

1 MHz 

(HSI as 

clock 

source) 

OFF OFF 

Run@80

MHz:80

MHz(P

LL as 

clock 

source,

HSE:8

MHz) 

Run@64

MHz:64

MHz(P

LL as 

clock 

source,

HSE:8

MHz) 

Run@48

MHz:48

MHz 

(48MHz 

as clock 

source) 

Run@80

MHz:80

MHz(P

LL as 

clock 

source,

HSE:8

MHz) 

Run@64

MHz:64

MHz(P

LL as 

clock 

source,

HSE:8

MHz) 

Run@48

MHz:48

MHz 

(48MHz 

as clock 

source) 

System 

Clock 
OFF OFF 

4MHz(

HSI as 

clock 

source) 

4MHz(

HSI as 

clock 

source) 

1MHz(

HSI as 

clock 

source) 

OFF OFF 

Run@80

MHz:80

MHz(P

LL as 

clock 

source,

HSE:8

MHz) 

Run@80

MHz:80

MHz(P

LL as 

clock 

source,

HSE:8

MHz) 
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Run@64

MHz:64

MHz(P

LL as 

clock 

source,

HSE:8

MHz) 

Run@48

MHz:48

MHz 

(48MHz 

as clock 

source) 

Run@64

MHz:64

MHz(P

LL as 

clock 

source ,

HSE:8

MHz) 

Run@48

MHz:48

MHz 

(48MHz 

as clock 

source) 

Bus 

Clock 
OFF OFF 

2MHz(

HIS as 

clock 

source) 

2MHz(

HSI as 

clock 

source) 

1MHz(

HSI as 

clock 

source) 

OFF 

48MHz(

VHSI 

as clock 

source) 

Run@80

MHz:40

MHz 

Run@64

MHz:32

MHz 

Run@48

MHz:48

MHz 

Run@80

MHz:40

MHz 

Run@64

MHz:32

MHz 

Run@48

MHz:48

MHz 

Flash 

Clock 
OFF OFF 

1MHz(

HSI as 

clock 

source) 

1MHz(

HSI as 

clock 

source) 

1MHz(

HSI as 

clock 

source) 

OFF 

24MHz(

VHSI 

as clock 

source) 

Run@80

MHz:20

MHz 

Run@64

MHz:16

MHz 

Run@48

MHz:24

MHz 

Run@80

MHz:20

MHz 

Run@64

MHz:16

MHz 

Run@48

MHz:24

MHz 

Memory and memory interfaces 
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Flash 

Memory 

Low 

power(n

on-

read/pr

ogram/e

rase) 

Low 

power(n

on-

read/pr

ogram/e

rase) 

Low 

power(n

on-

read/pr

ogram/e

rase) 

Low 

power(n

on-

read/pr

ogram/e

rase) 

ON(ma

ximum 

read 1 

MHz, 

non- 

progra

m/erase

) 

Low 

power(n

on-

read/pr

ogram/e

rase) 

Low 

power(n

on-

read/pr

ogram/e

rase) 

ON ON 

Flash 

pre-

fetch 

N/A N/A OFF OFF OFF ON ON ON ON 

System 

RAM(S

RAMU 

and 

SRAML

) 

Low 

power(n

on-

read/pr

ogram/e

rase) 

Low 

power(n

on-

read/pr

ogram/e

rase) 

Low 

power 

(read&

write) 

Low 

power 

(read&

write) 

Low 

power 

(read&

write) 

Low 

power 

(read&

write) 

Low 

power 

(read&

write) 

ON ON 

Cache OFF OFF OFF OFF OFF 

Low 

power 

(non-

read&n

on-

write) 

Low 

power 

(non-

read&n

on-

write) 

ON ON 

Flex 

Memory 

Low 

power 

(non-

read&n

on-

write) 

Low 

power 

(non-

read&n

on-

write) 

Low 

power 

(read&

write 

Low 

power 

(read&

write 

Low 

power 

(read&

write 

Low 

power 

(non-

read&n

on-

write) 

Low 

power 

(non-

read&n

on-

write) 

ON ON 

Communication module 
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UART OFF OFF OFF OFF 

3xUAR

T , 

transmi

t at the 

baudrat

e 19200 

each 

100ms 

OFF OFF OFF 

3xUAR

T,  

transmi

t at the 

baudrat

e 19200 

each 

100ms 

SPI OFF OFF OFF OFF 

SPI0/1/

2, 

transmi

t once 

at the 

baudrat

e 

500kps 

each 

5ms  

OFF OFF OFF 

SPI0@ 

Run@80

MHz:20

Mbps 

RUN@6

4 and 

48MHz, 

transmi

t once 

at the 

baudrat

e 

16Mbps 

each 

5ms 

 

SPI1/2, 

transmi

t once 

at the 

baudrat

e 

1Mbps 

each 

5ms 
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I2C OFF OFF OFF OFF 

1xLPI2

C,  

transmi

t once 

each 

100 ms 

OFF OFF OFF 

1xLPI2

C, 

transmi

t once 

each 

100 ms 

EIO OFF OFF OFF OFF OFF OFF OFF OFF OFF 

CAN OFF OFF OFF OFF OFF OFF OFF OFF 

3xFlex

CAN@5

00Kbps 

Security Module 

CRC OFF OFF OFF OFF OFF OFF OFF OFF OFF 

Timer Module 

PWM OFF OFF OFF OFF 

PWM0 

CH0-7 

400Hz 

PWM 

PWM1 

CH0-7 

200Hz 

PWM 

FMT2 

CH5 

20KHz 

PWM 

PWM3 

CH0-7 

200Hz 

PWM 

OFF OFF OFF 

PWM0 

CH0-7 

400Hz 

PWM 

PWM1 

CH0-7 

200Hz 

PWM 

FMT2 

CH5 

20KHz 

PWM 

PWM3 

CH0-7 

200Hz 

PWM 

Timer OFF OFF OFF OFF 
LPIT:O

N,  
OFF OFF OFF 

LPIT:O

N,  
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an 

interru

pt is 

generat

ed 

every 

1ms 

an 

interru

pt is 

generat

ed 

every 

1ms 

PDT OFF OFF OFF OFF OFF OFF OFF OFF OFF 

PCT OFF ON OFF OFF ON OFF OFF OFF OFF 

RTC OFF OFF OFF OFF OFF OFF OFF OFF OFF 

Analog Module 

12-bit 

ADC 
OFF OFF OFF OFF OFF OFF OFF OFF 

ADC0 

7CH 

ON@48

MHz, 

convert 

once 

every 

3ms 

ADC1 

7CH 

ON@48

MHz,  

convert 

once 

every 

3ms 

ACMP OFF OFF OFF OFF 

ACMP 

2 Ch 

ON 

OFF OFF OFF 

ACMP 

2 Ch 

ON@48

MHz 

PAD interface 
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IOs 

Enable 
OFF OFF OFF 

PC6,PC

7,PC8,P

C9,PC1

0,PC11,

PC12,P

C13 

PC6,PC

7,PC8,P

C9,PC1

0,PC11,

PC12,P

C13, , 

the 

corresp

onding 

periphe

ral IOs 

are 

enabled  

OFF OFF OFF 

The 

corresp

onding 

periphe

ral IOs 

are 

enabled 

 

6.1.5 Behavior of power mode transition 

All specifications in Table 6-5 use the following clocking configuration. 

• RUN 

 • Clock source: VHSI 

 • SYS_CLK/CORE_CLK = 48 MHz 

 • BUS_CLK = 48 MHz  

• VLPR 

 • Clock source: HSI 

 • SYS_CLK/CORE_CLK = 8 MHz 

 • BUS_CLK = 8 MHz  

• STOP1/STOP2 

 • Clock source: VHSI 

 • SYS_CLK/CORE_CLK = OFF 

 • BUS_CLK = 48 MHz  

• VLPS: all clock sources are turned off. 

Table 6-5 Bahaviors of power mode transition 

Symbol Description Min. Typ. Max. Unit 

tPOR 

After a POR event, the time length between 

when VDD reaches 2.7 V and when the first 

instruction is executed within the operating 

temperature range of the chip. 

— 325 — μs 

— VLPS → RUN  14 — 21 μs 

— STOP1 → RUN  0.5 — 1.46 μs 

— STOP2 → RUN  0.5 — 1.46 μs 

— VLPR → RUN  — 1.5 — μs 
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— VLPS → VLPR  — 20 — μs 

— RUN → STOP1  — 0.4 — μs 

— RUN → STOP2  — 0.4 — μs 

— RUN → VLPS  — 35 — μs 

— RUN → VLPR  — 0.9 — μs 

— Pin reset → code execution — 214 — μs 

6.2 Switching specifications 

6.2.1 Control timing 

Table 6-6 Control timing 

No. Symbol C Rating Min. Typ.[1] Max. Unit 

1 fSys D System and core clock (tsys = 1/fSys) DC — 120 MHz 

2 fBus P Bus frequency (tcyc = 1/fsys) DC — 60 MHz 

3 fLSI P Internal low power oscillator frequency — 128 — KHz 

4 textrst D External reset pulse width [2] 1.5 × 

tsys 

— — ns 

5 tILIH/ 

tIHIL 

D IRQ pulse width RUN 

[3] 

1.5 × 

tsys 

— — ns 

— — VLPR 1.5 × 

tsys 

— — — 

— — STOP1 1.5 × 

tsys 

— — — 

— — STOP2 1.5 × 

tsys 

— — — 

tILIH/tIHIL D VLPS 1.5 × 

tsys 

— — — 

6 tRise C Port rise and fall time - Normal drive 

strength (load = 50 pF) [4] 

— — 10.2 — ns 

tFall C — 9.5 — ns 

tRise C Port rise and fall time - high drive 

strength (load = 50 pF) [4] 

— — 3 — ns 

tFall C — 3 — ns 

[1] Typical values are based on characterization data at VDD=5.0 V, 25 °C unless otherwise stated. 

[2] This is the shortest pulse that is guaranteed to be recognized as a RESET_B pin request. 

[3] This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. 

Shorter pulses may or may not be recognized. 

[4] Timing is shown with respect to 20% VDD and 80%  VDD levels. Temperature ranges -40 °C to 125 °C. 
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6.2.2 PWM module timing 

Synchronizer circuits determine the shortest input pulses that can be recognized. These 

synchronizers operate from the PWM clock. 

Table 6-7 PWM input timing 

No. Symbol C Description Min. Max. Unit 

1 fPWM D Timer clock frequency — 120M Hz 

2 fTclk D Outer clock frequency 0 fPWM/4 Hz 

3 tTclk D Outer clock cycle 4 — tPWM [1] 

4 tclkh D Outer clock high level  1.5 — tPWM 

5 tclkl D Outer clock low level 1.5 — tPWM 

6 tICPW D Input capture pulse width 1.5 — tPWM 

[1]  tPWM=1/ fPWM. 

tTclk

tclkh

tclklTclk
 

Figure 6-2 Timer outer clock 

tICPW

tICPW

PWM_PAD_IN

PWM_PAD_IN

 

Figure 6-3 Timer outer input capture pulse 

PWM_PAD_IN represents the chip pin input corresponding to PWM. 

6.3 Thermal specifications 

6.3.1 Thermal characteristics 

This section provides information about operating temperature range, power dissipation, and 

package thermal resistance. Power dissipation on I/O pins is usually small compared to the power 

dissipation in on-chip logic and voltage regulator circuits, and it is user-determined rather than 

being controlled by the MCU design. To take P
I/O

 into account in power calculations, determine the 

difference between actual pin voltage and VSS 
or VDD and multiply by the pin current for each I/O 

pin.  
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Table 6-8 Thermal characteristics 

Board 

type 

Symbol Description 144 100 64 Unit Notes 

LQFP LQFP LQFP 

Dual-

layer 

(1s1p) 

θJA Thermal resistance, junction to ambient 

(natural convection) 

46.0 64.59 64.83 °C/W 1, 2 

Four-

layer 

 (2s2p) 

θJA Thermal resistance, junction to ambient 

(natural convection) 

38.13 48.22 45.41 °C/W 1, 3 

— 
θJB Thermal resistance, junction to board 26.13 28.74 23.46 °C/W  4  

— θJC Thermal resistance, junction to case 11.6 16.3 13.2 °C/W  5  

Dual-

layer 

(1s1p) 

ΨJT Thermal characterization parameter, 

junction to package top outside 

center(natural convection) 

 

24.66 27.26 19.5 °C/W  6  

Four-

layer 

 (2s2p) 

ΨJT Thermal characterization parameter, 

junction to package top outside 

center(natural convection) 

 

 

24.46 27.04 19.33 °C/W  6  

Dual-

layer 

(1s1p) 

ΨJB Thermal characterization parameter, 

junction to package bottom outside 

center(natural convection) 

25.06 27.78 20.75 °C/W  7  

Four-

layer 

 (2s2p) 

ΨJB Thermal characterization parameter, 

junction to package bottom outside 

center(natural convection) 

25.03 27.93 21.33 °C/W  7  

Dual-

layer 

(1s1p) 

θJMA Thermal resistance, junction to ambient 

(200 ft./min. air speed) 

37.73 46.81 49.0 °C/W  1, 3 

Four-

layer 

 (2s2p) 

θJMA Thermal resistance, junction to ambient 

(200 ft./min. air speed) 

31.93 40.14 37.5 °C/W  1, 3 

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal 

resistance, mounting site (board) temperature, ambient temperature, air flow, power 

dissipation of other components on the board, and board thermal resistance. 

2. Per JEDEC JESD51-2 with natural convection for horizontally oriented board. Board 

meets JESD51-3 specification for 1s board. 

3. Per JEDEC JESD51-6 with forced convection for horizontally oriented board. Board meets 

JESD51-7 specification for 1s or 2s2p board, respectively. 

4. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. 

Board temperature is measured on the top surface of the board near the package. 

5. Thermal resistance between the die and the package bottom plate, ignore contact thermal 

resistance. 

6. Thermal characterization parameter indicating the temperature difference between 

Downloaded From  Oneyac.com

https://www.oneyac.com


   

AC7840x Datasheet 

 

  General Purpose 

  

AutoChips Confidential  © 2013 - 2022 AutoChips Inc. Page 32 of 56 

This document contains information that is proprietary to AutoChips Inc. 

Unauthorized reproduction or disclosure of this information in whole or in part is strictly prohibited. 

 

package top and the junction temperature per JEDEC JESD51-2. When Greek letters are 

not available, the thermal characterization parameter is written as Psi-JT. 

7. Thermal characterization parameter indicating the temperature difference between 

package bottom center and the junction temperature per JEDEC JESD51-12. When Greek 

letters are not available, the thermal characterization parameter is written as Psi-JB. 

The average chip-junction temperature (TJ) in °C can be obtained from: 

TJ = TA + (PD  × θJA) 

Wherein, TA = Ambient temperature, the unit is °C. 

θJA is package thermal resistance, junction-to-ambient, the unit is °C/W. 

PD = Pint + PI/O 

Chip internal power, the unit is Watts. 

Pint  =  IDD  ×  VDD 

PI/O : power dissipation on input and output pins - user determined. 

For most applications, PI/O ≪  Pint and can be neglected.  

An approximate relationship between PD and TJ (if PI/O is neglected) is: 

PD  =  K ÷ (TJ  +  273 °C) 

Solving the equations above for K gives: 

K = PD  × (TA  + 273 °C) + θJA  × (PD)2 

where K is a constant pertaining to the particular part. 

K can be determined by measuring PD (at equilibrium) for a known TA. Using this value of K, 

the values of PD and TJ can be obtained by solving the above equations iteratively for any value of 

TA. 
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7 Peripheral operating requirements and behaviors 

7.1 Core modules 

7.1.1 SWD electricals 

Table 7-1 SWD full voltage range electrical 

Symbol Description Min. Max. Unit 

 — Operating voltage 2.7 5.5 V 

J1 SWD_CLK operation frequency 

•  Serial wire debug 

 

0 12 MHz 

J2 SWD_CLK cycle period 1/J1 — ns 

J3 SWD_CLK clock pulse width 

•  Serial wire debug 

20 — ns 

J4 SWD_CLK rise and fall times — 3 ns 

J9 SWD_DIO input data setup time to SWD_CLK rise 5 — ns 

J10 SWD_DIO input data hold time after SWD_CLK rise 5 — ns 

J11 SWD_CLK high to SWD_DIO data valid — 41 ns 

7.2 External oscillator (OSC) and ICS characteristics 

7.2.1 External oscillator(OSC) characteristics 

Table 7-2 OSC specifications (temperature ranges from  -40 to 125 °C ambient) 

No. Symbol C Description Min. Typ. Max. Unit 

1 fhi C Crystal frequency 4 — 30 MHz 

2 CL1, 

CL2 

D Load capacitors Refer to note [1]  — 

3 RS D Series resistor — 0 — KΩ 

4 tCST C Crystal start-up time — 3 — ms 

[1] For CL1 and CL2, it is recommended to use high-quality external ceramic capacitors designed for 

high-frequency applications, and selected to match the requirements of the crystal. CL1 and CL2 

are usually the same size. 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. 
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HSE
XIN XOUT

CL1 CL2

RS

Crystal

 

Figure 7-1 Typical crystal or resonator circuit 

7.2.2 Internal RC characteristics 

Table 7-3 OSC and ICS specifications (temperature range from -40 to 125 °C ambient) 

No. Symbol C Characteristics Min. Typ. Max. Unit 

1 fHSI P HSI output frequency 

range 

Over 

temperature 

range from 

-40 °C to 125°C 

7.9 8 8.1 MHz 

2 fVHSI P VHSI output 

frequency range 

Over 

temperature 

range from 

-40 °C to 125°C 

47.28 48 48.72 MHz 

3 fLSI P LSI output frequency 

range  

Over 

temperature 

range from 

-40 °C to 125°C 

108 128 147 KHz 

7.2.3 PLL characteristics 

Table 7-4 PLL characteristics 

No. Symbol C Parameter Min. Typ. Max. Unit 

1 fPLL_IN D PLL input clock frequency 4 — 48 MHz 

2 fPLL_REF D PLL reference clock frequency — — 12 MHz 

3 fPLL_OUT D PLL output clock frequency 9 — 120 MHz 

4 fVCO_OUT D VCO output frequency 500 — 1500 MHz 

Operating temperature: -40~125°C 

fPLL_REF = fPLL_IN /Prediv, Prediv can be 1,2,4 
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No. Symbol C Parameter Min. Typ. Max. Unit 

fvco_OUT = fPLL_REF *Fbkdiv, Fbkdiv can be 5,6,7,…,254,255 

fPLL_OUT = fVCO_OUT /Postdiv, Postdiv can be 2,4,6,…,60,62 

7.3 Embedded Flash specifications 

This section provides details about program/erase time and frequency for the Flash memory. 

Table 7-5 Flash characteristics 

Symbol C Description Min. Typ. Max. Unit 

VProg/Erase D Supply voltage for program/erase at 

temperature from - 40°C to 125 °C 

2.7 — 5.5 V 

fSYS D Flash bus frequency 8 48 120 MHz 

tRDONCE D Time for Flash read once 

 

4 4 6 tcyc[1] 

tMER D Mass erase (all main block pages) — 32 — ms 

tMERPF D Mass erase pflash — 28 — ms 

tMERDF D Mass erase dflash — 26 — ms 

tPER D Page erase (one page) — 820 — us 

tMERV D Mass erase verify(all main block pages) 295000 — 590000 tcyc [1] 

tMERVPF D Mass erase verify pflash 262200 — 524400 tcyc[1] 

tMERVDF D Mass erase verify dflash 32800 — 65600 tcyc[1] 

tPERV D Periodical verify(n × 64bit) 2 × n — 4 × n tcyc[1] 

tPRG1 D Single program Flash (64bit) — 95 — us 

tPRGn n≤8 D Periodical program Flash  

(n × 64bit) 

— 200 — us 

tPRGn n>8 D — (n/8 + 1) 

×200 

— us 

nEDR C PFlash endurance(erase cycle times – program 

cycle times) at temperature from - 40°C to 

125 °C 

10 k — — cycle 

C DFlash endurance(erase cycle times – program 

cycle times) at temperature from - 40°C to 

125 °C 

100 k — — cycle 

tRET C PFlash data retention time at an average 

junction temperature of TJavg = 85°C after up 

to 10,000 program/erase cycles 

10 — — year 

C DFlash data retention time at an average 

junction temperature of TJavg = 85°C after up 

to 100,000 program/erase cycles 

10 — — year 

[1] tcyc = 1/ fSYS. 
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7.4 Analog 

7.4.1 ADC characteristics 

Table 7-6 12 bit ADC and Tsensor operating conditions and characteristics 

Symbol C Description Condition Min. Typ. Max. Unit 

VAVDD D Supply Voltage 
Absolute 

value 
2.7 

— 
5.5 V 

VREFH D Positive reference input 
Absolute 

value 
2.7 

— 
VAVDD V 

VREFL D Negative reference input 
Absolute 

value 
— 

0 
— V 

VIN D Input Voltage Range 
— 

0 
— VAVDD/ 

VREFH 
V 

RIN D Input source impedance 
Refer to the 

formula [1] 

— — — 
Ω 

CADC D Internal Sampling Capacitor 
— — 

2.4 
— 

pF 

RADC D Sampling switch resistance 
— — — 3.1 

KΩ 

fADC D ADC clock frequency 
— — — 

30 MHz 

Ts D ADC sampling cycle 
— 5/10/15/23/35/45/85/185 cycle 

fsample D Sampling time 
— 

— 
Ts/fADC 

— s 

ftrig D 
Conversion rate(including sampling 

time) 

12bit： 

fADC=30MHz； 

Ts=15 cycles 

— 1 

— MHz 

10bit： 

fADC=30MHz； 

Ts=10 cycles 

— 1.33 

— MHz 

8bit： 

fADC=30MHz； 

Ts=10 cycles 

— 1.46 

— MHz 

INL C Integral non-linearity[2] 
12bit -3 1.5 3 

LSB 

DNL C Differential non-linearity[2] 
12bit -1 1.5 3 

LSB 

TUE C Total Unadjustable Error[2] 
12bit -8  8 

LSB 

CH D External channels 
— — — 

24 — 

[1]  The relationship between input source impedance and sampling time must satisfy the formula: 𝑅𝐼𝑁 <
𝑇𝑠

𝑓𝐴𝐷𝐶∗𝐶𝐴𝐷𝐶∗𝑙𝑛 (2𝑁+2)
− 𝑅𝐴𝐷𝐶, N is the ADC bits, ADC sampling duration must meet the settling accuracy of 0.25LSB, 

and the parasitic capacitance of the PAD terminal is not considered in the formula. 
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[2]  The test conditions of  INL, DNL, and TUE are:  12bit, the conversion rate is 1MSPS, and the power 

supply and reference voltage are greater than 3V. 

Table 7-7 12 bit ADC and Tsensor operating conditions and characteristics(continue) 

Symbol C Description Condition Min. Typ. Max. Unit 

Slope D Temperature 

sensor slope 

-40 °C–125 °C — 1.788 — mV/°C 

VTEMP25 D Temperature 

sensor voltage 

25 °C — 0.673 — V 

ADC_IN0

ADC_IN23

Internal 

Channel MUX

Chip

ADC Sampling

 capacitor Cs

ADC Input 

Equivalent R To SAR ADC core

Source impedance 

RIN

Input Source 

 

Figure 7-2 ADC input equivalent diagram 

7.4.2 Analog comparator (ACMP) electricals 

Table 7-8 Comparator electrical specifications 

Symbol C Description Min. Typ. Max. Unit 

VAVDD D Supply voltage 2.7 — 5.5 V 

IDDA T Supply current (Operation mode) —  20 µA 

VAIN D Analog input voltage 0 — VAVDD V 

VAIO P Analog input offset voltage -30 — 30 mV 

VHYS C Analog comparator hysteresis (HYST=0) — 0/10/20/40 — mV 

IDDAOFF D Supply current (Off mode) — — 100 nA 

tD C Propagation delay — 0.4 1 µs 
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7.5 Communication interfaces 

7.5.1 SPI specifications 

The serial peripheral interface(SPI) provides a synchronous serial bus with master and slave 

operations. Many of the transfer attributes are programmable. The following tables provide timing 

characteristics for classic SPI timing modes. See the SPI chapter of the chip's reference manual for 

information about the modified transfer formats used for communicating with slower peripheral 

devices. All timing is shown with respect to 20% V
DD 

and 80% V
DD

. All timing assumes slew rate 

control is disabled and high-drive strength is enabled for SPI output pins. 

CS

cpha=0
cpol=0

S
C

K

cpha=0
cpol=1

cpha=1
cpol=0

S
C

K

cpha=1
cpol=1

MOSI

MISO

tsc

tsc thc

thc

tvo

tsi thi

tsc k

tho

twsc k twsc k

tfsck trsck

 

Figure 7-3 SPI timing diagram —master 

Table 7-9 SPI characteristics – master 

Symbol Description Min.  Max. Unit Note 

fop Operation frequency fclk/512 15 MHz fclk is SPI functional clock 

tsc CS setup time 1×tclk 256×tclk ns 

Time from Negative edge 

of CS to the first SCK edge(tclk is 

the SPI functional clock cycle) 

thc CS hold time 1×tclk 256×tclk ns 
Time from last SCK edge to 

positive  edge of CS 

twsck 
SCK high or low level 

time 
1×tclk 256×tclk ns No considering trsck and tfsck 

tsi Data input setup time 10 — ns — 

thi Data input hold time 5 — ns — 

tvo Data output valid time — 5 ns — 

tho Data output hold time -5 — ns — 
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Figure 7-4 SPI timing diagram –slave(cpha=0) 
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Figure 7-5 SPI timing diagram –slave(cpha=1) 

Table 7-10 SPI characteristicss– master 

Symbol Descriptiom Min. Max. Unit  Note  

fop Operation frequency — 15M Hz — 

tsc CS setup time 2×tbus 

— 

ns 

Time from negative edge 

of CS to the first SCK edge(tbus 

is SPI APB bus clock) 

thc CS hold time 2×tbus 
— 

ns 
Time from last SCK edge to 

positive edge of CS 

ta Slave access time — 15 ns Data from “Z” to effective 

tdis Slave MISO disable time — 12 ns Data from effective to “Z” 

tsi Data input setup time 15 — ns — 

thi Data input hold time 12 — ns — 

tvo Data output valid time — 30 ns — 

tho Data output hold time 16 — ns — 
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7.5.2 CAN specifications 

Table 7-11 CAN wake-up pulse characteristics 

Symbol Description Min. Typ. Max. Unit 

tWUP CAN dominant wakeup pulse parameter filtered 

 

 

— — 0.9 µs 

tWUP CAN dominant wakeup pulse parameter effective 

 

4.7 — — µs 

7.5.3 UART specifications 

Basic function of Universal Asynchronous Receiver/Transmitter (UART) is to transmit and receive 

the serial data bit by bit. In order to support transmitting break field, sync field and data, 

additional Soft Local Interconnect Network(LIN) is included in the AC7840x chips. The main 

parameters of UART is introduced as below: 

1. Up to 4 UART function channels and all of which support soft LIN functions (the uart 

function and soft LIN function of the same UART cannot be used at the same time). 

2. UART can transmit or receive data with the range of baud rate from 600 bps to 3 Mbps, 

and the tolerance of real baud rate with ideal baud rate is less than 1%. 

3. The minimum GPIO pin interrupt pulse width is 133 ns. Because of that these pins do not 

have a passive filter on the inputs, this is the shortest pulse width that is guaranteed to be 

recognized. 

4. The maximum baud rate supported in soft LIN function is 20 Kbps. 

5. Auto baud rate detection is selectable open or not in soft LIN function. The tolerance of 

received baud rate is from -20%(+/-2%) to +23% (+/-2%) in this case. 

6. For the 4 UART function channels, only 0~2 channels support the function of hardware 

flow control. 

7.5.4 I2C specifications 

Table 7-12 Characteristics of the I2C bus lines for different mode[1] 

Symbol Description Standard-mode Fast-mode Fast-mode Plus Unit 

Min. Max. Min. Max. Min. Max. 

fSCL SCL clock frequency 0 100 0 400 0 1000 KHz 

tHD;STA hold time (repeated) 

START condition 

4 — 0.6 — 0.26 — μs 

tLOW LOW period of the SCL 

clock 

4.7 — 1.3 — 0.5 — μs 

tHIGH HIGH period of the 

SCL clock 

4 — 0.6 — 0.26 — μs 
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tSU;STA set-up time for a 

repeated START 

condition 

4.7 — 0.6 — 0.26 — μs 

tHD;DAT Data hold time 0 — 0 — 0 — μs 

tSU;DAT Data setup time 250 — 100 — 50 — ns 

tr Rise time of both SDA 

and SCL signals 

— 1000 20 300 — 120 ns 

tf Fall time of both SDA 

and SCL signals 

— 300 20 × 300 20 × 120 ns 

(VDD / 

5.5 V) 

(VDD / 

5.5 V) 

tSU;STO Set-up time for STOP 

condition 

4 — 0.6 — 0.26 — μs 

tBUF Bus free time between a 

STOP and START 

condition 

4.7 — 1.3 — 0.5 — μs 

Cb Capacitive load for each 

bus line 

— 400 — 400 — 550 pF 

tVD;DAT Data valid time — 3.45 — 0.9 — 0.45 μs 

tVD;ACK Data valid acknowledge 

time 

— 3.45 — 0.9 — 0.45 μs 

VnL Noise margin at the 

LOW level 

0.1VDD — 0.1VDD — 0.1VDD — V 

VnH Noise margin at the 

HIGH level 

0.2VDD — 0.2VDD — 0.2VDD — V 

[1]:I2C supports three modes: standard mode, fast mode and  fast mode plus. 
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Figure 7-6 Timing for F/S-mode devices on the I2C-bus 

7.5.5 EIO specifications 

EIO (Enhanced IO) is a highly configurable module that provides a wide range of functions, 

including: 

• Emulate various serial communication protocols 

• Four flexible 16-bit timers supporting trigger, reset, enable and disable conditions 

• Four configurable 32-bit shifters supporting transmit, receive and match memory  

With 4 timers and 4 shifters, the EIO module can support a wide range of protocols, including but 

not limited to: 

• UART transmit and receive 

• I2C master 

• SPI master and slave  

• I2S master and slave 

• PWM waveform generation 
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8 Dimensions 

8.1 LQFP144 package information 

8.1.1 LQFP144 package dimension information 

 

Figure 8-1 LQFP144 – 144 pin,  20*20 mm Low Profile Quad Flat Package Outline  [1] 

[1] Drawing is not to scale. 

Table 8-1 LQFP144 – 144 pin, 20*20 mm Low Profile Quad Flat Package Mechanical 

Data [1] 

Item Symbol Min. Nom. Max. 

Total height A — — 1.60 

Stand off A1 0.05 — 0.15 

Mold thickness A2 1.35 1.40 1.45 

Leadframe to mold height A3 0.59 0.64 0.69 

b1

b

c1c

SECTION A-A

BASE METAL

WITH PLATING

θ

e
0.08

b

0.08

A2
A1

A3

L

L
2

R2

R1

INDEX

BTM E-MARK

2-? 3.00±0.10 0.10+0.03
-0.05  DEPTH

TOP E-MARK

2-? 3.00±0.10 0.10±0.05DEPTH

D

E
1

D1

θ

E

A

(L1)

θ

θ

A A

? 1.20±0.10 0.20±0.10 DEPTH
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Item Symbol Min. Nom. Max. 

Lead width b 0.17 — 0.27 

Lead width without plating b1 0.17 0.20 0.23 

Leadframe thickness c 0.127 — 0.18 

Leadframe thickness without 

plating 
c1 0.119 0.127 0.134 

Outer lead distance 
X D 21.80 22.00 22.20 

Y E 21.80 22.00 22.20 

Package size 
X D1 19.90 20.00 20.10 

Y E1 19.90 20.00 20.10 

Lead pitch e 0.40 0.50 0.60 

L L 0.45 0.60 0.75 

Lead length L1 1.00 REF 

L2 L2 0.25 BSC 

Lead forming arc radius R1 R1 0.08 — — 

Lead forming arc radius R2 R2 0.08 — — 

Angle 1 Θ 0° — 7° 

Angle 2 Θ1 0° — — 

Angle 3 Θ2 11° 12° 13° 

Angle 4 Θ3 11° 12° 13° 

[1] Dimensions are expressed in millimeter. 

8.1.2 LQFP144 device marking 

The following figure gives an example of topside marking orientation versus pin 1 identifier 

location. 

AXXXXXX
YYWWBMT
AC78406YGLA

Product Indentification

Lot Indentification

Date Code

Pin1 Indentifier

 

Figure 8-2 LQFP144 marking example (package top view) 
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8.2 LQFP100 package information 

8.2.1 LQFP100 package dimension information 

θ

θ2

θ

A
D1

D

E
1E

A1A3
A2

b1
b

c
1c

e 0.08

0
.0

8

 

Figure 8-3 LQFP100 – 100 pin, 14x 14 mm Low Profile Quad Flat Package Outline [1] 

[1]  Drawing is not to scale. 

Table 8-2 LQFP100 – 100 pin, 14*14 mm Low Profile Quad Flat Package Mechanical 

Data [1] 

Item Symbol Min. Nom. Max. 

Total height A — — 1.60 

Stand off A1 0.05 — 0.15 

Mold thickness A2 1.35 1.40 1.45 

Leadframe to mold height A3 0.59 0.64 0.69 
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Item Symbol Min. Nom. Max. 

Lead width b 0.18 — 0.27 

Lead width without plating b1 0.17 0.20 0.23 

Leadframe thickness c 0.13 — 0.18 

Leadframe thickness 

without plating 
c1 0.12 0.127 0.134 

Outer lead distance 
X D 15.80 16.00 16.20 

Y E 15.80 16.00 16.20 

Package size 
X D1 13.90 14.00 14.10 

Y E1 13.90 14.00 14.10 

Lead pitch e 0.40 0.50 0.60 

L L 0.45 0.60 0.75 

Lead length L1 1.00 REF 

L2 L2 0.25 BSC 

Lead forming arc radius R1 R1 0.08 — — 

Lead forming arc radius R2 R2 0.08 — 0.20 

Angle 1 Θ 0° 3.5° 7° 

Angle 2 Θ1 0° — — 

Angle 3 Θ2 11° 12° 13° 

 Angle 4 Θ3 11° 12° 13° 

[1]  Dimensions are expressed in millimeter. 

8.2.2 LQFP100 device marking 

The following figure gives an example of topside marking orientation versus pin 1 identifier 

location. 

AXXXXXX
YYWWBMT
AC78406LGLA

Product Indentification

Lot Indentification

Date Code

Pin1 Indentifier

 

Figure 8-4 LQFP100 marking example (package top view) 
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8.3 LQFP64 package information 

8.3.1 LQFP64 package dimension information 
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Figure 8-5 LQFP64 – 64 pin, 10 x 10 mm Low Profile Quad Flat Package Outline  [1] 

[1]  Drawing is not to scale. 

Table 8-3 LQFP64 – 64 pin, 10 x10 mm Low Profile Quad Flat Package mechanical data  
[1] 

Item Symbol Min. Nom. Max. 

Total height A — — 1.60 

Stand off A1 0.05 — 0.15 

Mold thickness A2 1.35 1.40 1.45 
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Item Symbol Min. Nom. Max. 

Leadframe to mold height A3 0.59 0.64 0.69 

Lead width b 0.18 — 0.27 

Lead width without plating b1 0.17 0.20 0.23 

Leadframe thickness c 0.13 — 0.18 

Leadframe thickness without plating c1 0.117 0.127 0.137 

Outer lead distance 
X D 11.95 12.00 12.05 

Y E 11.95 12.00 12.05 

Package size 
X D1 9.90 10.00 10.10 

Y E1 9.90 10.00 10.10 

Lead pitch e 0.40 0.50 0.60 

H H 11.09 11.13 11.17 

L L 0.53 — 0.70 

Lead length L1 1.00 REF 

Lead forming arc radius R1 R1 0.15REF 

Lead forming arc radius R2 R2 0.13REF 

Angle 1 Θ 0° 3.5° 7° 

Angle 2 Θ1 0° — — 

Angle 3 Θ2 11° 12° 13° 

Angle 4 Θ3 11° 12° 13° 

[1] Dimensions are expressed in millimeters. 

8.3.2 LQFP64 device marking 

The following figure gives an example of topside marking orientation versus pin 1 identifier 

location. 

AXXXXXX
YYWWBMT
AC78406HGLA

Product Indentification

Lot Indentification

Date Code

Pin1 Indentifier

 
Figure 8-6 LQFP64 marking example (package top view) 
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9 Pin Assignments 

9.1 Signal multiplexing and pin assignments 

The following table shows the signals available on each pin and the locations of these pins on the devices supported by this document. The Port 

Control Module is responsible for selecting which ALT functionality is available on each pin. 

Table 9-1 Signal multiplexing and pin assignments 

144 

PIN  

LQF

P 

100  

PIN  

LQF

P 

64  

PIN 

LQF

P 

Pin 

Name 
Function 0 Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 GPIO 

1 1 — PE16 HIGH_Z GPIO 
UART1_RT

S 
SPI2_SIN PWM2_CH7 

PWM4_FLT

0 
EIO_D3 

TRGMUX_

OUT7 
144 

2 2 — PE15 HIGH_Z 
GPIO UART1_CT

S 
SPI2_SCK PWM2_CH6 

PWM4_FLT

1 
EIO_D2 

TRGMUX_

OUT6 
143 

3 3 1 PD1 HIGH_Z 
GPIO 

PWM0_CH3 SPI1_SIN PWM2_CH1 HIGH_Z EIO_D1 
TRGMUX_

OUT2 
97 

4 4 2 PD0 HIGH_Z 
GPIO 

PWM0_CH2 SPI1_SCK PWM2_CH0 HIGH_Z EIO_D0 
TRGMUX_

OUT1 
96 

5 5 3 PE11 HIGH_Z 
GPIO 

SPI2_CS0 PCT0_ALT1 PWM2_CH5 HIGH_Z EIO_D5 
TRGMUX_

OUT5 
139 

6 6 4 PE10 HIGH_Z 
GPIO 

CLKOUT SPI2_CS1 PWM2_CH4 CAN0_STB EIO_D4 
TRGMUX_

OUT4 
138 

7 7 — PE13 HIGH_Z 
GPIO 

PWM4_CH5 SPI2_CS2 
PWM2_FLT

0 
HIGH_Z HIGH_Z HIGH_Z 141 

8 8 5 PE5 HIGH_Z 
GPIO 

PWM_CLK2 PWM2_CH0 PWM2_CH3 CAN0_TX EIO_D7 EWDG_IN 133 

9 9 6 PE4 HIGH_Z 
GPIO 

HIGH_Z PWM2_CH1 PWM2_CH2 CAN0_RX EIO_D6 
EWDG_OU

T_b 
132 

10 — — PA25 HIGH_Z 
GPIO 

PWM5_CH0 HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 25 

11 10 7 VDD — — — — — — — — — 

12 — — VSS — — — — — — — — — 

13 11 8 VDDA — — — — — — — — — 

14 12 9 
VREF

H 
— — — — — — — — — 

15 13 — 
VREF

L 
— — — — — — — — — 

16 14 10 VSS — — — — — — — — — 

17 15 11 PB7 HSE_IN[1] gpio I2C0_SCL HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 39 

18 16 12 PB6 HSE_OUT[2] gpio I2C0_SDA HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 38 

19 — — PA26 HIGH_Z gpio PWM5_CH1 SPI1_CS0 SPI0_CS0 HIGH_Z HIGH_Z HIGH_Z 26 

20 17 — PE14 HIGH_Z gpio 
PWM0_FLT

1 
HIGH_Z 

PWM2_FLT

1 
HIGH_Z HIGH_Z HIGH_Z 142 

21 18 13 PE3 HIGH_Z gpio 
PWM0_FLT

0 

UART2_RT

S 

PWM2_FLT

0 
CAN3_TX 

TRGMUX_I

N6 

ACMP0_OU

T 
131 

22 — — PA27 HIGH_Z gpio PWM5_CH2 SPI1_SOUT UART0_TX CAN0_TX HIGH_Z HIGH_Z 27 

23 19 — PE12 HIGH_Z gpio 
PWM0_FLT

3 
UART2_TX 

PWM5_FLT

0 
CAN3_RX HIGH_Z HIGH_Z 140 

24 — — PA28 HIGH_Z gpio PWM5_CH3 SPI1_SCK UART0_RX CAN0_RX HIGH_Z HIGH_Z 28 

25 20 — PD17 HIGH_Z gpio 
PWM0_FLT

2 
UART2_RX 

PWM5_FLT

1 
CAN3_STB HIGH_Z HIGH_Z 113 

26 — — PA29 HIGH_Z gpio PWM5_CH4 HIGH_Z UART2_TX SPI1_SIN HIGH_Z HIGH_Z 29 
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27 — — PA30 HIGH_Z gpio PWM5_CH5 UART2_RX SPI0_SOUT CAN0_STB HIGH_Z HIGH_Z 30 

28 21 14 PD16 HIGH_Z gpio PWM0_CH1 HIGH_Z SPI0_SIN 
ACMP0_RR

T 
HIGH_Z HIGH_Z 112 

29 22 15 PD15 HIGH_Z gpio PWM0_CH0 HIGH_Z SPI0_SCK HIGH_Z HIGH_Z HIGH_Z 111 

30 23 16 PE9 HIGH_Z gpio PWM0_CH7 
UART2_CT

S 
HIGH_Z HIGH_Z HIGH_Z HIGH_Z 137 

31 — — VSS — — — — — — — — — 

32 — — VDD — — — — — — — — — 

33 — — PA31 HIGH_Z gpio PWM5_CH6 HIGH_Z SPI0_CS1 HIGH_Z HIGH_Z HIGH_Z 31 

34 24 — PD14 HIGH_Z gpio PWM2_CH5 UART1_TX HIGH_Z HIGH_Z HIGH_Z CLKOUT 110 

35 25 — PD13 HIGH_Z gpio PWM2_CH4 UART1_RX HIGH_Z HIGH_Z HIGH_Z 
RTC_CLKO

UT 
109 

36 — — PB18 ADC0_IN16 gpio PWM5_CH7 HIGH_Z SPI1_CS1 HIGH_Z HIGH_Z HIGH_Z 50 

37 — — PB20 ADC0_IN17 gpio HIGH_Z HIGH_Z UART3_TX HIGH_Z HIGH_Z HIGH_Z 52 

38 — — PB21 ADC0_IN18 gpio HIGH_Z HIGH_Z UART3_RX HIGH_Z HIGH_Z HIGH_Z 53 

39 26 17 PE8 ACMP0_IN3 gpio PWM0_CH6 CAN0_STB HIGH_Z HIGH_Z HIGH_Z HIGH_Z 136 

40 27 18 PB5 HIGH_Z gpio PWM0_CH5 SPI0_CS1 SPI0_CS0 CLKOUT 
TRGMUX_I

N0 
HIGH_Z 37 

41 28 19 PB4 HIGH_Z gpio PWM0_CH4 SPI0_SOUT HIGH_Z HIGH_Z 
TRGMUX_I

N1 
HIGH_Z 36 

42 29 20 PC3 
ADC0_IN11/ 

ACMP0_IN4 
gpio PWM0_CH3 CAN0_TX UART0_TX HIGH_Z HIGH_Z HIGH_Z 67 

43 30 21 PC2 
ADC0_IN10 

/ACMP0_IN5 
gpio PWM0_CH2 CAN0_RX UART0_RX HIGH_Z HIGH_Z HIGH_Z 66 

44 31 22 PD7 ACMP0_IN6 gpio UART2_TX HIGH_Z 
PWM2_FLT

3 
HIGH_Z HIGH_Z HIGH_Z 103 

45 32 23 PD6 ACMP0_IN7 gpio UART2_RX HIGH_Z 
PWM2_FLT

2 
HIGH_Z HIGH_Z HIGH_Z 102 

46 33 24 PD5 HIGH_Z gpio PWM2_CH3 PCT0_ALT2 
PWM2_FLT

1 
HIGH_Z 

TRGMUX_I

N7 
HIGH_Z 101 

47 34 — PD12 HIGH_Z gpio PWM2_CH2 HIGH_Z HIGH_Z HIGH_Z 
UART2_RT

S 
HIGH_Z 108 

48 35 — PD11 HIGH_Z gpio PWM2_CH1 PWM2_CH0 HIGH_Z HIGH_Z 
UART2_CT

S 
HIGH_Z 107 

49 36 — PD10 HIGH_Z gpio PWM2_CH0 PWM2_CH1 HIGH_Z HIGH_Z CLKOUT HIGH_Z 106 

50 37 — VSS — — — — — — — — — 

51 38 — VDD — — — — — — — — — 

52 39 25 PC1 ADC0_IN9 gpio PWM0_CH1 SPI2_SOUT HIGH_Z HIGH_Z PWM1_CH7 HIGH_Z 65 

53 40 26 PC0 ADC0_IN8 gpio PWM0_CH0 SPI2_SIN HIGH_Z HIGH_Z PWM1_CH6 HIGH_Z 64 

54 41 — PD9 HIGH_Z gpio HIGH_Z EIO_D0 
PWM2_FLT

3 
HIGH_Z PWM1_CH5 HIGH_Z 105 

55 42 — PD8 HIGH_Z gpio HIGH_Z HIGH_Z 
PWM2_FLT

2 
EIO_D1 PWM1_CH4 HIGH_Z 104 

56 43 27 PC17 ADC0_IN15 gpio 
PWM1_FLT

3 
CAN2_TX HIGH_Z HIGH_Z UART3_TX HIGH_Z 81 

57 44 28 PC16 ADC0_IN14 gpio 
PWM1_FLT

2 
CAN2_RX HIGH_Z HIGH_Z UART3_RX HIGH_Z 80 

58 — — PB22 ADC0_IN19 gpio HIGH_Z HIGH_Z HIGH_Z UART1_TX HIGH_Z HIGH_Z 54 

59 45 29 PC15 ADC0_IN13 gpio PWM1_CH3 SPI2_SCK HIGH_Z CAN2_STB 
TRGMUX_I

N8 
HIGH_Z 79 
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60 — — PB23 ADC0_IN20 gpio HIGH_Z UART1_RX HIGH_Z HIGH_Z HIGH_Z HIGH_Z 55 

61 46 30 PC14 ADC0_IN12 gpio PWM1_CH2 SPI2_CS0 HIGH_Z HIGH_Z 
TRGMUX_I

N9 
HIGH_Z 78 

62 — — PB25 ADC0_IN21 gpio HIGH_Z HIGH_Z HIGH_Z SPI2_CS0 HIGH_Z HIGH_Z 57 

63 47 31 PB3 ADC0_IN7 gpio PWM1_CH1 SPI0_SIN PWM1_CH0 PWM2_CH2 
TRGMUX_I

N2 
HIGH_Z 35 

64 — — PB27 ADC0_IN22 gpio HIGH_Z HIGH_Z HIGH_Z SPI2_SOUT HIGH_Z HIGH_Z 59 

65 — — PB28 ADC0_IN23 gpio HIGH_Z HIGH_Z HIGH_Z SPI2_SIN HIGH_Z HIGH_Z 60 

66 — — VSS — — — — — — — — — 

67 — — VDD — — — — — — — — — 

68 48 32 PB2 ADC0_IN6 gpio PWM1_CH0 SPI0_SCK PWM1_CH1 HIGH_Z 
TRGMUX_I

N3 
HIGH_Z 34 

69 — — PB29 HIGH_Z gpio HIGH_Z HIGH_Z HIGH_Z SPI2_SCK HIGH_Z HIGH_Z 61 

70 49 — PC13 HIGH_Z gpio PWM3_CH7 PWM2_CH7 
UART2_RT

S 
CAN3_TX HIGH_Z HIGH_Z 77 

71 50 — PC12 HIGH_Z gpio PWM3_CH6 PWM2_CH6 
UART2_CT

S 
CAN3_RX HIGH_Z HIGH_Z 76 

72 — — PC19 HIGH_Z gpio HIGH_Z HIGH_Z HIGH_Z SPI2_CS1 HIGH_Z HIGH_Z 83 

73 — — PC23 HIGH_Z gpio SPI0_SCK HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 87 

74 51 — PC11 HIGH_Z gpio PWM3_CH5 PWM4_CH2 HIGH_Z CAN3_STB 
TRGMUX_I

N10 
HIGH_Z 75 

75 52 — PC10 HIGH_Z gpio PWM3_CH4 HIGH_Z HIGH_Z HIGH_Z 
TRGMUX_I

N11 
HIGH_Z 74 

76 — — PC27 HIGH_Z gpio PWM4_CH4 HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 91 

77 53 33 PB1 

ADC0_IN5/A

DC1_INTERL

EAVE1[3] 

gpio UART0_TX SPI0_SOUT PWM_CLK0 CAN0_TX PWM4_CH5 HIGH_Z 33 

78 54 34 PB0 

ADC0_IN4/ 

ADC1_INTER

LEAVE0[3] 

gpio UART0_RX SPI0_CS0 PCT0_ALT3 CAN0_RX PWM4_CH6 HIGH_Z 32 

79 — — PC28 HIGH_Z gpio PWM4_CH7 HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 92 

80 55 35 PC9 HIGH_Z gpio UART1_TX 
PWM1_FLT

1 
PWM5_CH0 CAN0_STB 

UART0_RT

S 
HIGH_Z 73 

81 56 36 PC8 HIGH_Z gpio UART1_RX 
PWM1_FLT

0 
PWM5_CH1 HIGH_Z 

UART0_CT

S 
HIGH_Z 72 

82 — — PC29 HIGH_Z gpio PWM5_CH2 HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 93 

83 57 37 PA7 ADC0_IN3 gpio 
PWM0_FLT

2 
PWM5_CH3 

RTC_CLKI

N 
HIGH_Z 

UART1_RT

S 
HIGH_Z 7 

84 — — PC30 HIGH_Z gpio PWM5_CH4 EIO_D0 HIGH_Z HIGH_Z HIGH_Z HIGH_Z 94 

85 58 38 PA6 ADC0_IN2 gpio 
PWM0_FLT

1 
SPI1_CS1 PWM5_CH5 HIGH_Z 

UART1_CT

S 
HIGH_Z 6 

86 — — PC31 HIGH_Z gpio PWM5_CH6 EIO_D1 HIGH_Z HIGH_Z HIGH_Z HIGH_Z 95 

87 59 39 PE7 HIGH_Z gpio PWM0_CH7 
PWM3_FLT

0 
HIGH_Z HIGH_Z HIGH_Z HIGH_Z 135 

88 — — PD18 ADC1_IN16 gpio PWM5_CH7 EIO_D2 HIGH_Z HIGH_Z HIGH_Z HIGH_Z 114 

89 — — PD19 ADC1_IN17 gpio HIGH_Z EIO_D3 HIGH_Z HIGH_Z HIGH_Z HIGH_Z 115 

90 60 40 VSS — — — — — — — — — 

91 61 41 VDD — — — — — — — — — 

92 62 — PA17 HIGH_Z gpio PWM0_CH6 
PWM3_FLT

0 

EWDG_OU

T_b 

PWM5_FLT

0 
HIGH_Z HIGH_Z 17 
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93 63 — PB17 HIGH_Z gpio PWM0_CH5 SPI1_CS3 
PWM5_FLT

1 
HIGH_Z HIGH_Z HIGH_Z 49 

94 64 — PB16 ADC1_IN15 gpio PWM0_CH4 SPI1_SOUT UART3_TX HIGH_Z HIGH_Z HIGH_Z 48 

95 65 — PB15 ADC1_IN14 gpio PWM0_CH3 SPI1_SIN UART3_RX HIGH_Z HIGH_Z HIGH_Z 47 

96 66 — PB14 

ADC1_IN9 / 

ADC0_INTER

LEAVE1[3] 

gpio PWM0_CH2 SPI1_SCK HIGH_Z HIGH_Z HIGH_Z HIGH_Z 46 

97 67 42 PB13 

ADC1_IN8 / 

ADC0_INTER

LEAVE0[3] 

gpio PWM0_CH1 
PWM3_FLT

1 
CAN2_TX HIGH_Z HIGH_Z HIGH_Z 45 

98 68 43 PB12 ADC1_IN7 gpio PWM0_CH0 
PWM3_FLT

2 
CAN2_RX HIGH_Z HIGH_Z HIGH_Z 44 

99 — — PD22 ADC1_IN18 gpio HIGH_Z HIGH_Z CAN3_TX HIGH_Z HIGH_Z HIGH_Z 118 

100 69 44 PD4 ADC1_IN6 gpio 
PWM0_FLT

3 

PWM3_FLT

3 
HIGH_Z CAN2_STB HIGH_Z HIGH_Z 100 

101 70 45 PD3 ADC1_IN3 gpio PWM3_CH5 SPI1_CS0 EIO_D5 EIO_D7 
TRGMUX_I

N4 
NMI_b 99 

102 71 46 PD2 ADC1_IN2 gpio PWM3_CH4 SPI1_SOUT EIO_D4 EIO_D6 
TRGMUX_I

N5 
HIGH_Z 98 

103 — — PD23 ADC1_IN19 gpio HIGH_Z HIGH_Z CAN3_RX HIGH_Z HIGH_Z HIGH_Z 119 

104 72 47 PA3 ADC1_IN1 gpio PWM3_CH1 I2C0_SCL EWDG_IN EIO_D5 UART0_TX HIGH_Z 3 

105 73 48 PA2 ADC1_IN0 gpio PWM3_CH0 I2C0_SDA 
EWDG_OU

T_b 
EIO_D4 UART0_RX HIGH_Z 2 

106 — — PD24 ADC1_IN20 gpio HIGH_Z HIGH_Z CAN3_STB HIGH_Z HIGH_Z HIGH_Z 120 

107 74 — PB11 HIGH_Z gpio PWM3_CH3 HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 43 

108 75 — PB10 HIGH_Z gpio PWM3_CH2 I2C0_SDA HIGH_Z UART3_TX HIGH_Z HIGH_Z 42 

109 76 — PB9 HIGH_Z gpio PWM3_CH1 I2C0_SCL HIGH_Z UART3_RX HIGH_Z HIGH_Z 41 

110 — — PD27 ADC1_IN21 gpio HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 123 

111 77 — PB8 HIGH_Z gpio PWM3_CH0 HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 40 

112 — — PD28 ADC1_IN22 gpio HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 124 

113 78 49 PA1 
ADC0_IN1 / 

ACMP0_IN1 
gpio PWM1_CH1 PWM2_CH2 EIO_D3 PWM1_CH0 

UART0_RT

S 

TRGMUX_

OUT0 
1 

114 — — PD29 ADC1_IN23 gpio HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 125 

115 79 50 PA0 
ADC0_IN0 / 

ACMP0_IN0 
gpio PWM2_CH1 HIGH_Z EIO_D2 PWM2_CH0 

UART0_CT

S 

TRGMUX_

OUT3 
0 

116 — — PD30 HIGH_Z gpio HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 126 

117 80 51 PC7 ADC1_IN5 gpio UART1_TX CAN1_TX PWM3_CH3 HIGH_Z PWM1_CH0 HIGH_Z 71 

118 81 52 PC6 ADC1_IN4 gpio UART1_RX CAN1_RX PWM3_CH2 HIGH_Z PWM1_CH1 HIGH_Z 70 

119 82 — PA16 ADC1_IN13 gpio PWM1_CH3 SPI1_CS2 HIGH_Z HIGH_Z HIGH_Z HIGH_Z 16 

120 83 — PA15 ADC1_IN12 gpio PWM1_CH2 SPI0_CS3 SPI2_CS3 HIGH_Z HIGH_Z HIGH_Z 15 

121 84 53 PE6 ADC1_IN11 gpio SPI0_CS2 HIGH_Z PWM3_CH7 CAN1_STB 
UART1_RT

S 
HIGH_Z 134 

122 85 54 PE2 ADC1_IN10 gpio SPI0_SOUT PCT0_ALT3 PWM3_CH6 HIGH_Z 
UART1_CT

S 
HIGH_Z 130 

123 86 — VSS — — — — — — — — — 

124 87 — VDD — — — — — — — — — 

125 — — PE19 HIGH_Z gpio HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 147 
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126 — — PE20 HIGH_Z gpio PWM4_CH0 HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 148 

127 88 — PA14 HIGH_Z gpio 
PWM0_FLT

0 

PWM3_FLT

1 
EWDG_IN HIGH_Z 

PWM1_FLT

0 
HIGH_Z 14 

128 — — PE21 HIGH_Z gpio PWM4_CH1 HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 149 

129 — — PE22 HIGH_Z gpio PWM4_CH2 HIGH_Z HIGH_Z HIGH_Z HIGH_Z HIGH_Z 150 

130 89 55 PA13 HIGH_Z gpio PWM1_CH7 CAN1_TX HIGH_Z HIGH_Z PWM2_CH0 HIGH_Z 13 

131 — — PE23 HIGH_Z gpio PWM4_CH3 CAN2_STB HIGH_Z HIGH_Z HIGH_Z HIGH_Z 151 

132 — — PE24 HIGH_Z gpio PWM4_CH4 CAN2_TX HIGH_Z HIGH_Z HIGH_Z HIGH_Z 152 

133 — — PE25 HIGH_Z gpio PWM4_CH5 CAN2_RX HIGH_Z HIGH_Z HIGH_Z HIGH_Z 153 

134 90 56 PA12 HIGH_Z gpio PWM1_CH6 CAN1_RX HIGH_Z HIGH_Z PWM2_CH1 HIGH_Z 12 

135 91 57 PA11 HIGH_Z gpio PWM1_CH5 CAN1_STB EIO_D1 
ACMP0_RR

T 
HIGH_Z HIGH_Z 11 

136 92 58 PA10 HIGH_Z gpio PWM1_CH4 HIGH_Z EIO_D0 HIGH_Z HIGH_Z 
JTAG_TDO 

[1] 
10 

137 93 59 PE1 HIGH_Z gpio SPI0_SIN HIGH_Z HIGH_Z SPI1_CS0 
PWM1_FLT

1 
HIGH_Z 129 

138 94 60 PE0 HIGH_Z gpio SPI0_SCK PWM_CLK1 HIGH_Z SPI1_SOUT 
PWM1_FLT

2 
HIGH_Z 128 

139 95 61 PC5 HIGH_Z gpio PWM2_CH0 
RTC_CLKO

UT 
HIGH_Z HIGH_Z PWM2_CH1 

JTAG_TDI 

[1] 
69 

140 96 62 PC4 ACMP0_IN2 gpio PWM1_CH0 
RTC_CLKO

UT 
HIGH_Z EWDG_IN PWM1_CH1 

JTAG_TCL

K [1] 
68 

141 97 63 PA5 HIGH_Z gpio HIGH_Z PWM_CLK1 HIGH_Z HIGH_Z HIGH_Z RESET_b[1] 5 

142 98 64 PA4 HIGH_Z gpio HIGH_Z HIGH_Z 
ACMP0_OU

T 

EWDG_OU

T_b 
HIGH_Z 

JTAG_TMS 

[1] 
4 

143 99 — PA9 HIGH_Z gpio UART2_TX SPI2_CS0 EIO_D7 
PWM3_FLT

2 

PWM1_FLT

3 

PWM4_FLT

0 
9 

144 100 — PA8 HIGH_Z gpio UART2_RX SPI2_SOUT EIO_D6 
PWM3_FLT

3 

PWM4_FLT

1 
HIGH_Z 8 

[1]: This functions as default function. 

[2]: All the pins are default as Function 0 on the first time power on except some dedicated pins. 

[3]: ADC0_INTERLEAVE0, ADC0_INTERLEAVE1, ADC1_INTERLEAVE0, ADC1_INTERLEAVE1 are partial channel multiplexing of ADC0 and ADC1 to 

implement functions such as safety detection and clock interleaving of ADC0 input channel and ADC1 input channel.
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9.2 Device pin assignment 

9.2.1 LQFP144 package 
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Figure 9-1 LQFP144 package 
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9.2.2 LQFP100 package 
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Figure 9-2 LQFP100 package 
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9.2.3 LQFP64 package 
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Figure 9-3 LQFP64 package 
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