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® Lead-free Green

AMS32M2006A

ARM® CORTEX®-MO0 32bit MICROCONTROLLER INDUSTRIAL FAMILY SERIES

Description

The AMS32M2006A series of industrial microcontrollers is based on
the ARM® Cortex®-MO processor core and operates at a frequency
of up to 92MHz. The AMS32M2006A series is optimized for motor
control, power conversion, home appliances, and general-purpose
applications. The AMS32M2006A operates in the -40°C to +105°C
temperature range from 2.3V to 5.5V wide voltage supply.

Features

e CPU Subsystem
= CPU Core
o ARM® Cortex®-MO 32-bit CPU (92MHz max) with Code
Fetch Accelerator
o Nested Vectored Interrupt Controller (NVIC) with 32
interrupt sources
o 24-bit SysTick timer
o Single cycle 32bit multiplier instruction
= MATH Co-processor (MATH)
o 24-bit trigonometric calculation (CORDIC)
o Hardware Divider
e Memories
= 8K bytes SRAM (Up to 12KB is configurable)
= 4K bytes System Memory for loader
= 60K bytes (max) Program Memory
o Configurable Data Memory supported
e Clock Management
= Internal oscillator: 8MHz+1.5%@ 2.3V~5.5V / -40°C~105°C
= Internal oscillator: 32KHz+50%
= External crystal oscillator : 4MHz ~ 12MHz
= Phase Lock Loop : 92MHz(max)
o The PLL output frequency based on M/N Coefficient
e Power Management
= |n SLEEP mode: Only the CPU stopped.
= |n DEEPSLEEP mode: All clocks are stopped.
e System Control
= Up to 8 channels, DMA controller
o Support peripheral: Timers, eCCU6, CCU4, ADCs, I°Cs,
UARTS, SPIs
=  Watchdog Timer (WDG) for safety sensitive applications
= System Management Unit (SMU) for system configuration
and control
= 96-bit Unique ID
e Reset Management
= Power On Reset (PORRESETN)
= PAD Reset (PADRESETN)
= Master Reset (MRESETn)
= System Reset (SRESETn)

Analog Peripherals
= Up to 2 A/D Converters with 1M SPS and 17 analog inputs
= Up to 2 fast Analog Comparators (ACMP)
= Up to 4 Operational Amplifier (OPA)
o With Unity gain frequency 20 MHz
o Differential or Single input available
= Die Temperature Sensor
= Low Voltage Reset (2.1V, 2.7V, 3.2V, 4.2V)
= Low Voltage Detector (2.4V, 2.9V, 3.4V, 4.4V)
Industrial Control Peripherals
= 16-bit Capture/Compare/PWM Units 4 (CCU4)
= 16-bit Enhance Capture/Compare/PWM Units 6 (eCCU6)
o For motor control and power conversion
= 24-bit Position Interfaces (POSIF)
o For hall and quadrature encoders and motor positioning
1/0 Ports
= Max 40 fast multifunction bi-directional 1/Os
o All'l/Os support external interrupt vectors
o Built-in pull-up/pull-down resistor
o /O ports with 15mA/20mA source/sink current
Timer
= Up to 2 16bit general timer
Communication peripherals
= Upto2l2C
= Upto 2 SPI (Clock 24MHz max)
= Upto3 UART
o Full duplex & half duplex supported
Security
= 4 Security Levels supported
Debug System
= ARM serial wire debug (SWD)
= 4 hardware breakpoints
= 2 watch points
Operation Temperature
= -40°C to 105°C
Reliability
= HBM 4KV; MM 400V; CDM 500V
Package
» LQFP48
Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)
Halogen and Antimony Free. “Green” Device (Note 3)
For automotive applications requiring specific change
control (i.e. parts qualified to AEC-Q100/101/104/200, PPAP
capable, and manufactured in IATF 16949 certified facilities),
please contact us or your local Diodes representative.
https://www.diodes.com/quality/product-definitions/

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.

2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + CI) and

Notes:

Lead-free.

<1000ppm antimony compounds.
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AMS32M2006 A

AMS32M2006A

AMS Diodes Analog Mixed-Signal MCU
32 32-bit ARM Cortex-M0 CPU
M Motor control series
2 3-Phase FOC BLDC
0 General MCU With Motor Control function
06 2°=64KB Flash size
A IC Version

Figure 1. Part number rule
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Selection Guide

The following table lists the available features of each device type for the AMS32M2006A series.

Table 1. AMS32M2006A Series Selection Guide

Features

AMS32M2006A

CPU Frequency

92MHz

Operating Temperature

Ambient temperature -40 to +105 °C

Operating Voltage 23Vto55V
Program Memory (Kbytes) 60
SRAM (Kbytes) 8+4
System Memory (Kbytes) 4
Security ROM (Kbytes) --
Data Memory \
MATH Processor 1
CCu4 1
Industrial Control eCCU6 1
POSIF 1
UART 3
Communication 1°C 2
SPI 2
ADC 2
ACMP 2
Analog OPA 4
LVR 1
LVD 1
I/Os 40
Package LQFP48
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Package Pinout
LQFP48 package pinout
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P2.14
P2.15
P3.0
P3.1
P3.2
P3.3
P3.4
P35
P3.6
VDD15
vss

P3.10[ |1
P210[ |2
P29 |3
P28 |4
P27[ |5

P2.6 6

AMS32M2006A
g LQFP 48 -

P2.0 8

PL15 9 (top view)
AVDD 10
AVSS 11

P1.14 12

€T'1d
2r1d
TT'1d
oT'1d
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STd
v'1d
€1d
21d
T1d
0'Td
00d

Figure 2. LQFP48 pinout
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Pin Descriptions

ALT* = Alternate Functions Mode
P = Power Pin

G = Ground Pin

A = Analog Pin

1/0 = Bidirectional Pin

Table 2. AMS32M2006A pin description

LQFP48 Pin Name Type ALT* Description
P3.10 110 ALT =0 |General purpose I/O Port 3.10
ADC1_CH6 A ALT =2 |ADCL1 analog input channel 6.
CCuU40_0uUT3 /10 ALT =4 |CCUA40 output pin 3.

1 12C0_SCL 110 ALT =8 [I2CO clock pin.
SPIO_SS 110 ALT =9 [SPIO slave select pin.
UARTL1_TX (0] ALT =10 [UART1 TX pin.
POSIFO_INO | ALT =11 |Position Interface O input pin 0.
P2.10 110 ALT =0 |General purpose I/O Port 2.10
ACMP3_OUT (0] ALT =5 |Comparator3 output pin.
2 12C1_SDA 110 ALT =8 12C1 data pin.
SPI1_MOSI 110 ALT =9 [SPI1 master output slave input pin.
UART2_TX (0] ALT =10 |UART2 TX pin.
P2.9 110 ALT =0 |General purpose I/O Port 2.9
ACMP3_N5 A ALT =5 [Comparator3 negative pin 5.
3 12C0_SCL 110 ALT =8  [I2CO clock pin.
SPI1_SCLK 110 ALT =9 [SPI1 serial clock pin.
UART2_RX | ALT =10 |UART2 RX pin.
pP2.8 110 ALT =0 |General purpose I/O Port 2.8
ACMP2_OUT (0] ALT =5 |Comparator2 output pin.
4
12C0_SDA 110 ALT =8 12C0 data pin.
SPI1_SS 110 ALT =9 |SPI1 slave select pin.
pP2.7 110 ALT =0 |General purpose I/O Port 2.7
5 ACMP2_N5 A ALT =5 [Comparator2 negative pin 5.
12C0_SCL 1/0 ALT =8 [12CO clock pin.
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LQFP48 Pin Name Type ALT* Description
UART1_TX o ALT =10 |UART1 TX pin.
P2.6 110 ALT =0 |General purpose I/O Port 2.6
ACMP2_P5/ ACMP3_P5 A ALT =5 [Comparator2 positive pin 5/ Comparator3 positive pin 5.
6
I2CO_SDA I{e] ALT =8 |I2CO0 data pin.
UART1_RX | ALT =10 |UART1 RX pin.
P2.1 110 ALT =0 |General purpose I/O Port 2.1
7
OPA2_N A ALT =6 |Operation Amplifier 2 negative port.
P2.0 110 ALT =0 |General purpose I/O Port 2.0
8
OPA2_P A ALT =6 |Operation Amplifier 2 positive port.
P1.15 110 ALT =0 |General purpose I/O Port 1.15
9
OPA2_0O A ALT =6 |Operation Amplifier 2 output port.
10 AVDD P - ADC and OPA Supply Voltage. Capacitor is needed.
11 AVSS G - ADC and OPA Ground.
P1.14 110 ALT =0 |General purpose I/O Port 1.14
12
OPA1_N A ALT =6 [Operation Amplifier 1 negative port.
P1.13 110 ALT =0 |General purpose I/O Port 1.13
13
OPA1_P A ALT =6 |Operation Amplifier 1 positive port.
P1.12 110 ALT =0 |General purpose I/O Port 1.12
14
OPAl1_O A ALT =6 |Operation Amplifier 1 output port.
P1.11 110 ALT =0 |General purpose I/O Port 1.11
15
OPAO_O A ALT =6 |Operation Amplifier O output port.
P1.10 110 ALT =0 |General purpose I/O Port 1.10
16
OPAO_P A ALT =6 |Operation Amplifier O positive port.
P1.9 110 ALT =0 |General purpose I/0O Port 1.9
17
OPAO_N A ALT =6 |Operation Amplifier 0 negative port.
P15 110 ALT =0 |General purpose I/O Port 1.5
ADC1_CH5 A ALT =2 |ADC1 analog input channel 5.
18
OPA3_N A ALT =6 |Operation Amplifier 3 negative port.
SPI1_SS 110 ALT =9 |[SPI1 slave select pin.
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LQFP48 Pin Name Type ALT* Description
P14 110 ALT =0 |General purpose I/O Port 1.4
ADC1_CH4 A ALT =2 |ADC1 analog input channel 4.

19
OPA3 P A ALT =6 |Operation Amplifier 3 positive port.
SPI1_MISO 110 ALT =9 [SPI1 master input slave output pin.
P1.3 110 ALT =0 |General purpose I/O Port 1.3
ADC1_CH3 A ALT =2 |ADCL1 analog input channel 3.

20
OPA3_O A ALT =6 |Operation Amplifier 3 output port.
SPI1_MOSI 110 ALT =9 |SPI1 master output slave input pin.
P1.2 110 ALT =0 |General purpose I/O Port 1.2

21 ADC1_CH2 A ALT =2 |ADC1 analog input channel 2.
SPI1_SCLK 110 ALT =9 |SPI1 serial clock pin.

P1.1 110 ALT =0 |General purpose I/O Port 1.1
ADC1_CH1 A ALT =2 |ADC1 analog input channel 1.
eCCU6_EXT_CK | ALT =3 [eCCUG6 external clock input pin.

22 CCU4_EXT_CK | ALT =4  |CCU40 external clock input pin.
ACMP2_N4 / ACMP3_N4 A ALT =5 |Comparator2 negative pin 4 / Comparator3 negative pin 4.
TMUL1_EXT_CK | ALT =7  |TMU1 external clock input pin.
UART2_RX | ALT =10 |UART2 RX pin.

P1.0 110 ALT =0 |General purpose I/O Port 1.0
ADC1_CHO A ALT =2 |ADCL1 analog input channel 0.

23 ACMP2_N6 / ACMP3_P6 A ALT =5 [Comparator2 negative pin 6 / Comparator3 positive pin 6.
CAP1 | ALT =7  |TMU1 input capture channel.
UART2_TX (0] ALT =10 |UART2 TX pin.

P0.0 110 ALT =0 |General purpose I/0O Port 0.0

24 ADCO_CHO A ALT =2 |ADCO analog input channel 0.
CAPO | ALT =7  |TMUO input capture channel.

25 NC It is recommended to connect to VSS.
P3.8 110 ALT =0 |General purpose I/O Port 3.8

26
ADC1_CH7 A ALT =2 |ADC1 analog input channel 7.
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LQFP48 Pin Name Type ALT* Description
eCCU61_0OUTO lfe} ALT =3 |eCCU61 output pin 0.
CCuU40_OuUT1 110 ALT =4 |CCUA40 output pin 1.
12C1_SCL lfe} ALT =8 |I12C1 clock pin.

SPIO_MOSI 110 ALT =9 [SPIO master output slave input pin.
UARTO_RX | ALT =10 |UARTO RX pin.
POSIFO_IN1 | ALT =11 |Position Interface O input pin 1.
P0.1 110 ALT =0 |General purpose I/O port 0.1
ADCO_CH1 A ALT =2 |ADCO analog input channel 1.

“ ACMP2_P4 / ACMP3_P4 A ALT =5 [Comparator2 positive pin 4 / Comparator3 positive pin 4.
TMUO_EXT_CK | ALT =7  |TMUO external clock input pin.
P0.2 110 ALT =0 |General purpose I/O port 0.2
ADCO_CH2 A ALT =2 |ADCO analog input channel 2.

28 12C1_SCL 110 ALT =8 |I12C1 clock pin.
SPI0_SCLK 110 ALT =9 [SPIO serial clock pin.
UARTO_TX (0] ALT =10 [UARTO TX pin.
P0.3 110 ALT =0 |General purpose I/O port 0.3
ADCO_CH3 A ALT =2 |ADCO analog input channel 3.
CCU40_0UTO 110 ALT =4 |CCU40 output pin 0.

29
12C1_SDA 110 ALT =8 12C1 data pin.
SPIO_MOSI 110 ALT =9 [SPIO master output slave input pin.
UARTO_RX | ALT =10 |UARTO RX pin.
P0.4 110 ALT =0 |General purpose I/O port 0.4

30 ADCO_CH4 A ALT =2 |ADCO analog input channel 4.
SPIO_MISO 110 ALT =9 [SPIO master input slave output pin.
P0.5 110 ALT =0 |General purpose I/O Port 0.5
ADCO_CH5 A ALT =2 |ADCO analog input channel 5.

31
CCuU40_0uT1 lfe} ALT =4 |CCUA40 output pin 1.
SPIO_SS 110 ALT =9 |SPIO slave select pin.

32 P0.6 110 ALT =0 |General purpose I/O port 0.6
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LQFP48 Pin Name Type ALT* Description
ADCO_CH6 A ALT =2 |ADCO analog input channel 6.
ACMP2_P6 A ALT =5 |Comparator2 positive pin 6.
POSIFO_INO | ALT =11 |Position Interface O input pin O.
P0.7 110 ALT =0 |[General purpose I/O port 0.7
ADCO_CH7 A ALT =2 |ADCO analog input channel 7.
CCuU40_0uT2 lfe} ALT =4 |CCUA40 output pin 2.
33
ACMP2_P7 A ALT =5 |Comparator2 positive pin 7.
12C0_SDA 110 ALT =8 |I12CO0 data pin.
POSIFO_IN1 | ALT =11 |Position Interface O input pin 1.
P0.8 110 ALT =0 |General purpose I/O port 0.8
ADCO_CH8 A ALT =2 |ADCO analog input channel 8.
34 CCuU40_0uUT3 /10 ALT =4 |CCUA40 output pin 3.
12C0_SCL 110 ALT =8 |12CO0 clock pin.
POSIFO_IN2 | ALT =11 |Position Interface O input pin 2.
35 ADCVREF P - ADC reference voltage. 2.2puF capacitor is needed on pin.
36 VDD P - 1/0 ports, Regulator, LVD and LVR Supply Voltage.
37 VSS G - System Ground.
38 VDD15 P - Regulator Output Voltage 1.5v. 2.2 puF capacitor is needed on pin.
P3.6 110 ALT =0 |General purpose I/O Port 3.6
39 eCCU61_OVC | ALT =3 [eCCUB61 over current detected input pin.
SPIO_SS 110 ALT =9 [SPIO slave select pin.
P3.5 110 ALT =0 |General purpose I/O Port 3.5
40 eCCU61_OUT5 110 ALT =3 [eCCU61 output pin 5.
SPIO_MISO 110 ALT =9 [SPIO master input slave output pin.
P3.4 110 ALT =0 |General purpose I/O Port 3.4
41 eCCU61_0OUT4 lfe} ALT =3 |eCCU61 output pin 4.
SPIO_MOSI 110 ALT =9 [SPIO master output slave input pin.
P3.3 110 ALT =0 |General purpose I/O Port 3.3
42
eCCU61_0OUT3 /10 ALT =3 |eCCU61 output pin 3.
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LQFP48 Pin Name Type ALT* Description

SPIO_SCLK 110 ALT =9 [SPIO serial clock pin.
P3.2 110 ALT =0 |General purpose I/O Port 3.2

43 CKO (0] ALT =1 |Clock output pin.
eCCU61_0OUT2 lfe} ALT =3 |eCCU61 output pin 2.
P3.1 110 ALT =0 |General purpose I/O Port 3.1
XTL_OUT A ALT =1 |XTAL output pin.

44
eCCU61_OUT1 110 ALT =3 |eCCU61 output pin 1.
UARTL1_TX (0] ALT =10 [UART1 TX pin.
P3.0 110 ALT =0 |General purpose I/O Port 3.0
XTL_IN A ALT =1 |XTAL input pin.

45
eCCU61_OUTO 110 ALT =3 |eCCU61 output pin 0.
UART1_RX | ALT =10 |UART1 RX pin.
pP2.15 110 ALT =0 |General purpose I/O Port 2.15
SWDAT 110 ALT =1 |Serial Wire Debug Port data pin.

46
12C1_SDA 110 ALT =8 12C1 data pin.
UARTO_TX (0] ALT =10 |UARTO TX pin.
P2.14 110 ALT =0 |General purpose I/O Port 2.14
ACMP3_N7 A ALT =5 [Comparator3 negative pin 7.

47 12C1_SCL 110 ALT =8 12C1 clock pin.
SPI1_MISO 110 ALT =9 [SPI1 master input slave output pin.
UARTO_RX | ALT =10 |UARTO RX pin.

48 RESETn / SWCLK | - Reset pin with Serial Wire Debug clock pin function.
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Alternative Functions

ALT* = Alternate Functions Mode

Table 3. Alternative functions map

GPIO ICE/XTAL ADC eCCub CCu4 ACMP OPA TIMER 12C SPI UART POSIF
AlT=0 AlT= AlT=2 AlT=3 AlT=4 AlT=5 AlT=6 AlT=7 AlT= AlT=9 AlT=10 AlT=11
P0.0 ADCO CHO | A CPAD |

P0.1 ADCOCHL | A ACMP2_P4/ACMP3 P4 | A TMO_EXT CK | |

P02 ADCO CH2 | A 12C1 SCL | /0 | SPIO SCLK | I/0 | UARTO.TX | O

P03 ADCOCH3 | A Ccu4o_outo | I/0 [2C1_SDA | I/0 | SPIO_MOSI | 1/0 | UARTORX | |

P04 ADCO CH4 | A SPIO_MISO | I/0

P05 ADCOCHS | A CCu4o_ouTt | I/0 SPIDSS | I/0

PO.6 ADCOCHB | A ACMP2 P A POSIFO INO | |
P07 ADCOCH7 | A CCcudo_ouT2 | I/0 ACMP2_PT7 A 12C0_SCL | I/0 POSIFO_INT | |
P0.8 ADCOCHE | A (Cu40_0uT3 | 1/0 [2C0_SDA | I/ POSIFO_IN2 | |
PLO ADCICHO | A ACMP2_N6/ACMP3_P6 | A CPAL I UART2.TX | O

PL1 ADCI CH1 | A [ eCCUG_EXT CK || CCULEXT_CK | | | ACMP2_N4/ACMP3 N3 | A TML_EXT CK | | UART2ZRX | |

P12 ADCL CH2 | A SPI1_SCLK | I/0

P13 ADCLCH3 | A OPA3 O | A SPI1_MOSI | 1/0

P14 ADCLCH4 | A OPA3 P |A SPI1_MISO | 1/0

PL3 ADCL CH5 | A OPAI N |A SPILSS | I/0

P19 OPAO N | A

P1.10 OPAQ P | A

P1.11 OPAD O | A

P1.12 OPAL O | A

P1.13 OPAL P |A

P1.14 OPALN | A

P113 OPAZ 0 | A

P20 OPAZ P | A

P21 OPAZ N | A

P26 ACMP2_P5/ACMP3 P5 | A [2C0_SDA | I/O UARTLRX | |

P27 ACMP2 N3 A 12C0 SCL | I/0 UARTLTX | O

P28 ACMP2_OUT 0 [2C0SDA | I/0 | SPIL.SS | I/0

P28 ACMP3 N5 A 12C0 SCL | /0 | SPI1_SCLK | I/O | UART2 RX | |

P2.10 ACMP3_OUT 0 [2C1_SDA [ I/0 | SPI1_MOSI | I/O | UART2_TX | O

P2.14 ACMP3 N7 A 12C1 SCL | /O | SPI1 MISO | I/O | UARTO RX | |

P2.15 | SWDAT [ 1/0 [2C1 SDA | I/0 UARTO TX | O

P30 XILIN | A eCCUBL_OUTO | I/0 UARTLRX | |

Pl | XTLOUT | A eCCUBL QUTL | I/0 UARTLTX | O

P32 ko 0 eCCUBL_OUTZ | I/0

P33 eCCUBL QUTZ | I/0 SPIO_SCLK | 1/0

P34 eCCUL_OUT4 | I/0 SPI0_MosI | 1/0

P33 eCCUBL QUTS | I/0 SPIO_MISO | I/0

Pib eCCUBL_OVC | SPIDSS | I/0

P38 ADCICH7 | A | eCCUBLOUTD | IfO | CCU40_0UT1 | I/0 [2C1.SCL | /O | SPIO_MOSI | I/O | UARTO_RX | | | POSIFO_IN1 | |
P3.10 ADCICH6 | A | eCCUSLOUTL | IfO | CCU400UT3 | I/0 [2C0_SCL | I/0 | SPIOSS | I/O | UARTI_TX | O | POSIFO_INO | i
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Block Diagram - AMS32M2006A
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Debug Port z| 3 =
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clock/reset & controls ~— Reset control >
DMA Power control
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frnax = 92MHz Z VDD
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re-T - - - == - - = | Instruction .
| T Fetch 6()KEL>§’5}12KB
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I
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| | (12KB configumbk)
I
I
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| | A AHB ToAPB
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Figure 3. Function block diagram
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Memory Organization - AMS32M2006A

OXFFFF FFFF
Device
8§Eg(1) g g(%oFoF GPIO3 0x5102 3000 ~ 0x5102 31FF
Cortex-MO0 Private GPIO2 0x5102 2000 ~ 0x5102 21FF
peripheral bus GPIO1 0x5102 1000 ~ 0x5102 10FF
8552%%%03% GPIO0 0x5102 0000 ~ 0x5102 01FF
DMA 0x500F 0000 ~ 0x500F 01FF
MATH 0x5007 0000 ~ 0x5007 O1FF
POSIFO 0x5006 0000 ~ 0x5006 01FF
TMU1 0x5005 1000 ~ 0x5005 11FF
TMUO 0x5005 0000 ~ 0x5005 01FF
External device CCU40 0x5004 0000 ~ 0x5004 01FF
eCCuU61 0x5003 1000 ~ 0x5003 11FF
NVM 0x5001 1000 ~ 0x5001 11FF
ACU 0x5000 5000 ~ 0x5000 51FF
ITU 0x5000 4000 ~ 0x5000 41FF
RCU 0x5000 3000 ~ 0x5000 31FF
8@992 (Iz'(l):(l):?: CLK 0x5000 1000 ~ 0x5000 11FF
SMU 0x5000 0000 ~ 0x5000 01FF
ACMP3 0x4103 3000 ~ 0x4103 31FF
ACMP2 0x4103 2000 ~ 0x4103 21FF
ADC1 0x4012 1000 ~ 0x4012 11FF
ADCO 0x4012 0000 ~ 0x4012 01FF
External RAM WDG 0x400D 0000 ~ 0x400D O1FF
12C1 0x400B 1000 ~ 0x400B 11FF
12C0 0x400B 0000 ~ 0x400B 01FF
UART2 0x400A 2000 ~ 0x400A 21FF
UART1 0x400A 1000 ~ 0x400A 11FF
UARTO 0x400A 0000 ~ 0x400A 01FF
gﬁgg?:% (|)=OFOFOF SPI1 0x4009 1000 ~ 0x4009 11FF
SPIO 0x4009 0000 ~ 0x4009 01FF
Peripheral

SRR FE
SRAM > [ Reserved 0x2000 2000 ~ Ox3FFF FFFF
L SRAM (8KB) 0x2000 0000 ~ 0x2000 1FFF

g s,
Code Reserved 0x0F00 0010 ~ Ox1FFF FFFF
User Option (16B) 0x0F00 0000 ~ 0x0F00 000F
0x0000 0000 Reserved 0x0200 1000 ~ OXOEFF FFFF
System memory (4KB) | 0x0200 0000 ~ 0x0200 OFFF
Reserved 0x0100 FO0O0 ~ 0x01FF FFFF
Program memory (60KB) | 0x0100 0000 ~ 0x0100 EFFF
Reserved 0x0001 0000 ~ OxOOFF FFFF
Alias to Boot memory | 0x0000 0000 ~ 0x0000 FFFF

Figure 4. Memory map of AMS32M2006A
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Electrical Characteristics (@Ta = +25°C, unless otherwise specified.)

Stresses above the values listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions may affect device reliability.

Symbol Parameter Conditions Min. Max. Unit
VDD Input/Output/Regulator Supply Voltage VDD to VSS -0.3 6 \
AVDD ADC Supply Voltage AVDD to AVSS -0.3 6 \
ADCVREF ADC Reference Voltage ADCVREF to AVSS -0.3 6 \
VDD15 Regulator Output Voltage VDD15 to VSS 1.35 1.8 \
Vpabp Input Voltage On Pin All I/O Pins -0.3 6 \

ZIVDD(NOte K Total Current Into Power Lines (Source) -- 120 mA

less(NOte K Total Current Out of Ground Lines (Sink) - -120 mA

1, Nte S) . . Ve = VDD + 1.0y N0te®

Injected Current on Any Pin Veso = VSS - 1.0V (Note 6) -5 5 mA

T ? Total Injected Current Sum of All Pins -25 25 mA

Notes: 4. In the permitted range, all main power (VDD, AVDD) and ground (VSS, AVSS) pins must always be connected to the external power supply.

5. Negative injection disturbs the analog performance of the device.
6. A positive injection is induced by Vpap > VDD while a negative injection is induced by Vpap < VSS. |jy; must never be exceeded.
7. When several inputs are submitted to a current injection, the maximum Zly; is the absolute sum of the positive and negative injected currents

(instantaneous values).
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Electrostatic Discharge Ratings

Electrostatic discharges are applied to the pins of each sample according to each pin combination.

Symbol Parameter Conditions Max. Unit
Human Body Model; All Pins. conforming
4000 \Y,
to JESD22-A114
o Machine Model. conforming to JESD22-
Vesp Electrostatic Discharge Voltage 400 \%
Al15-C
Charged-Device Model, conforming to
500 \Y
JESD22-C101
Iatch I/O Latch-Up Current Latch-Up test. conforming to JESD78 100 mA

Operation Conditions

The following operating conditions must not be exceeded in order to ensure correct operation and reliability of the AMS32M2006A. All parameters
specified in the following tables refer to these operating conditions, unless noted otherwise.

Symbol Parameter Conditions Min. Max. Unit
VDD Standard operating voltage TA =-40°C ~ +105°C 2.3 5.5 V
AVDD ADC and OPA Operation Voltage TA =-40°C ~ +105°C 2.3 5.5 V
fucik Internal AHB clock frequency - ohore®) 92 MHz
feoLk Internal APB clock frequency -= ohore®) 92 MHz
Ta Ambient Temperature - - 40 +105 °C
Note: 8. Operation in deep sleep mode.
AMS32M2006A 15 of 28 February 2024
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Power-Up/Down and Reset Characteristics

Stresses above the values listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions may affect device reliability.

Ta =-40°C to +105°C, unless otherwise specified

Symbol Parameter Conditions Min. | Typ. | Max. Unit

Slope during power-on or power

SRvpprise VDD up slew rate ] - - 0.125 V/us
up again after LVR event occurs
Slope during supply falling out of

SRvbpFALL VDD down slew rate P g ] PPy g - - 0.04 Vius
the +/-10% limits

Vpor Power-On Reset - -- 11 -- Vv

Vpor st VDD start voltage to ensure power-on reset | -- - - 100 mV

tPCOV Power-On Recovery Time Time for VDD at or below Vpor st 1 - ms
LVR_SEL =00 -3% 2.1 +3% \Y
LVR_SEL =01 -3% 2.7 +3% \Y

Vivr Low Voltage Reset
LVR_SEL =10 -3% 3.2 +3% \
LVR_SEL =11 -3% 4.2 +3% \
LVD_SEL =00 -3% 2.4 +3% \
LVD_SEL =01 -3% 2.9 +3% V

Vivo Low Voltage Detect
LVD_SEL =10 -3% 3.4 +3% \Y
LVD SEL=11 -3% 4.4 +3% \Y

AMS32M2006A 16 of 28 February 2024
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Supply Current Characteristics

Stresses above the values listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and

functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions may affect device reliability.

Ta = +25°C; VDD = 5.5V, unless otherwise specified

All Peripheral ON. | All Peripheral OFF
Symbol Parameter Conditions VDD (V) Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
5.5 - | 196 | - - | 148 | -
5 ~- 182 - - | 133 -
4.5 - 17.3 - - 125 --
Supply current in Normal Run, -
pply - HCLK = 92MHz, 26 T - s -
IDD executing from Flash. from PLL (PLL input mA
) clock HSIRC 8MHz) 3.3 -- 15.8 - - 11.0 -
Code: while (Note 9);
3 - 15.5 - - 10.8 -
2.7 -- 15.3 -- -- 10.5 --
2.3 -- 15.0 - - 10.2 -
Note: 9. Guaranteed by characterization results, not tested in production.
Ta =-40°C to +105°C; VDD = 2.3V to 5.5V, unless otherwise specified.
Typ. @TA(Note 10)
Symbol Parameter Conditions Unit
-40°C | -10°C 0°C 25°C 85°C 105°C
VDD =55V | 599 | 6.05 6.09 6.50 15.34 | 28.18
VDD=5.0V | 525 | 530 5.38 5.78 1450 | 27.13
VDD =45V | 480 | 483 4.88 5.31 13.85 | 26.38
Supply current in Deep-Sleep VDD = 3.6V 4.18 4.24 4.29 4.74 13.14 25.47
IDDst8 _ HA
mode VDD =33V | 404 | 4.08 413 453 12.97 | 25.35
VDD=3.0V | 392 | 3.95 4.07 4.43 12.81 | 24.97
VDD=27V | 372 | 376 3.83 4.20 1256 | 24.69
VDD =23V | 355 | 361 3.65 4.06 12.37 | 24.47
Note: 10. Guaranteed by characterization results, not tested in production.
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GPIO Pin Characteristics

Below table provides the characteristics of the input/output pins.

TA =-40°C to +105°C; VDD = 2.3V to 5.5V, unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. Unit
Vi Standard IO Input Low Level VDD=2.3V~5.5V,Schmitt Trigger Off . . 03vDD | v
Voltage
Vi Standard IO Input High Level VDD=2.3V~5.5V, Schmitt Trigger Off | 0.7+vDD . . v
Voltage
o I, . N
Vi Schmitt Trigger Positive Going VDD=2.3V~5.5V, Schmitt Trigger On B 0.66 B v
Threshold VDD
o . N
Vi, Schmitt Trigger Negative VDD=2.3V~5.5V, Schmitt Trigger On . 0.42 - v
Going Threshold VDD
Ve Standard |0 Schmitt Trigger VDD=2.3V~5.5V, Schmitt Trigger On . 0.26 . v
Voltage Hysteresis VDD
Vg, Note 12 Standard |0 Output Low Level OSPD =0, VDD = 3.3V, Iy = 3.0mA B B 0.2°/DD v
Voltage
Ve, Nete 11 Standard |0 Output High Level OSPD =0, VDD = 3.3V, luyee = 4.5MA 0.8/DD B B v
Voltage
Weak Pull-Up Equivalent
Ry 1Y _ VDD = 3.3V, Veap = VSS 37 55 68 KQ
Resistor
Weak Pull-Down Equivalent
Rpp( ¢ 1Y) _ VDD = 3.3V, Vpap = 3.3V 37 55 68 KQ
Resistor
like Input Leakage Current VSS < Vpap £ VDD -1 -- 1 A
- (Note 11) Standard 10 Output Low OSPD=0, VDD = 3.3V, Vpap =0.2*VDD - 5 - mA
- Current OSPD =1, VDD = 3.3v, Veap =0.24VDD - 14.6 - mA
| (Note 1) Standard 10 Output High OSPD =0, VDD = 3.3V, Vpap =0.8*VDD - 6.5 - mA
- Current OSPD =1, VDD = 3.3V, Vpap =0.8*VDD - 12,5 - mA
CL=30p, OSPD =0, SR = 0, VDD = 2.7v - 9.73 - ns
1 (Neerz | Output High to Low Level Fall | CL=30p, OSPD =0, SR = 1, VDD = 2.7v - 14.89 - ns
FALL
Time CL=30p, OSPD =1, SR =0, VDD = 2.7v - 3.68 - ns
CL=30p, OSPD =1, SR =1, VDD = 2.7v - 13.04 - ns
CL=30p, OSPD =0, SR =0, VDD = 2.7v - 6.12 - ns
. (Note 12) Output Low to High Level Rise | CL=30p, OSPD =0, SR =1, VDD =2.7v - 11.42 - ns
FISE Time CL=30p, OSPD =1, SR = 0, VDD = 2.7v - 3.44 - ns
CL=30p, OSPD =1, SR =1, VDD = 2.7v - 10.54 - ns
Cio I/O Pin Capacitance - - 5 - pF
Notes: 11. Guaranteed by characterization results, not tested in production.
12. Guaranteed by design, not tested in production.
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RESETnN pin Characteristics

Below table provides the characteristics of the RESETn/SWCLK pins.

Ta =-40°C to +105°C; VDD = 2.3V to 5.5V, unless otherwise specified

Symbol Parameter Conditions Min. Typ. Max. Unit
Vi Schmitt Trigger Positive Going VDD=2.3V~5.5V, Schmitt Trigger - - 0.3*VvDD \%
Threshold on
Vin Schmitt Trigger Negative Going VDD=2.3V~5.5V, Schmitt Trigger 0.7*vDD - - \%
Threshold on
Viys Standard 10 Schmitt trigger voltage VDD=2.3V~5.5V, Schmitt Trigger - 0.26 - \%
hysteresis on VDD
Rpy e 1) Weak pull-up equivalent resistor VDD = 3.3V, Vpap = VSS 15 21 27 KQ
lika Input leakage current VSS < Vpap £ VDD -1 - 1 A
Cio 1/O pin capacitance -- -- 5 -- pF
Note: 13. Guaranteed by characterization results, not tested in production
External Crystal Oscillator Clock Characteristics
Below table provides the characteristics of the external crystal oscillator clock
Ta =-40°C to +105°C; VDD = 2.3V to 5.5V, unless otherwise specified.

Symbol Parameter Conditions Min Typ. | Max. | Unit
frsxL Oscillator frequency B 4 8 12 MHz
RN 9 Feedback resistor Ta=25c, VDD =5.5v - 1500 - KQ
CL(NOte 19 Recommended load capacitance versus 4MHz RS = 180QM°e 14 - 20 - pF

equivalent serial resistance of the crystal 8MHz RS = 6oQ"No¢ 14
(RS) 12MHz RS = 30Q"°¢ %)
Duty(NOte 4 Duty cycle - 45 50 55 %
Notes: 14. Guaranteed by characterization results, not tested in production.
15. Guaranteed by design, not tested in production.
AMS32M2006A 19 of 28 February 2024
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Internal RC Clock Characteristics

High Speed Internal RC Clock Characteristics

Below table provides the characteristics of the high speed internal RC oscillator clock.

TA =-40°C to +105°C; VDD = 2.3V to 5.5V, unless otherwise specified.

Symbol Parameter Conditions Min. Typ. | Max. Unit
frsire Internal high speed RC frequency B - 8 - MHz
Duty(NOte 16) Duty cycle -- 45 50 55 %
ACCusirc Accuracy of the HS oscillator - -1.5 - 1.5 %

Note: 16. Guaranteed by characterization results, not tested in production.

Low Speed Internal RC Clock Characteristics

Below table provides the characteristics of the low speed internal RC oscillator clock.
Ta=-40°c to +105°C; VDD = 2.3V to 5.5V, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
fLsire Internal low speed RC frequency B -- 32 - KHz
Duty Duty cycle -- 40 50 60 %
ACCisirc Accuracy of the LS oscillator - -50 - 50 %

Phase Locked Loop (PLL) Characteristics
Below table provides the characteristics of the Phase Locked Loop.
Ta=-40°C to +105°C; VDD = 2.3V to 5.5V, unless otherwise specified.
Symbol Parameter Conditions Min. Typ. Max. Unit
feL N PLL input clock - 4 8 12 MHz
PLL input clock duty cycle - 45 50 55 %
feLL out PLL multiplier output clock - 48 - 92 MHz
tLOCK(Nme 17 PLL lock time - - - 150 uS
Jitter ¢ 18) Cycle-to-Cycle Jitter (RMS) VDD and VSS are ideal @ 92MHz - - 82.5 pS
Notes: 17. Guaranteed by characterization results, not tested in production.
18. Guaranteed by design, not tested in production.
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12-bit Analog to Digital Converters (ADC) Characteristics

Below table provides the characteristics of the 12bit ADC.

Ta =-40°C to +105°C; unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. Unit
VDDapc ADC supply voltage B 2.7 -- 5.5 Y
ADC_GCTRL. ADC_VREF_SEL = 1.8 +3% \
-3%
000@ VDD = 5.5V 0
ADC_GCTRL. ADC_VREF_SEL = 2.0 +3% \
-3%
001@ VDD = 5.5V ’
ADC_GCTRL. ADC_VREF_SEL = 2.4 +3% \%
-3%
010@ VDD = 5.5V ’
ADC_GCTRL. ADC_VREF_SEL = 2.6 +3% \%
-3%
011@ VDD = 5.5V ’
V ADCREF Built-in ADC reference voltage
ADC_GCTRL. ADC_VREF_SEL = 3.0 +1.2% Vv
-1.2%
100@ VDD = 5.5V i
ADC_GCTRL. ADC_VREF_SEL = 3.2 +3% Vv
-3%
101@ VDD = 5.5V ’
ADC_GCTRL. ADC_VREF_SEL = 3.4 +3% v
-3%
110@ VDD = 5.5V ’
ADC_GCTRL. ADC_VREF_SEL = VDDapc -- \
111@ VDD = 5.5V -
Vapcin Conversion voltage range - 0 - V ADcREF \Y
RESaoc Resolution - - 12 - Bit
) ADC: From ADC enabled to the
tstable ADC stable time _ 0.65 - - uS
allowed reception 1st S&H.
fapc ADC clock frequency VDDppc 2 5V B B 22 MHz
foar €9 | Sampling rate fapc = 22MHz, ts = 6 * 1/fanc B B 1.1 MHz
Rint"o 29 Sampling switch resistance VDDapc = 5.5V B 0.25 -- KQ
cNete 20 Internal sample and hold capacitor | -- B 7 10 pF
o 0.0625 B 12.5 s
Ts Sampling time fapc = 16MHz -
1 200 1/fanc
S _ 0.875 B 13.31 us
(Note 20) | Total conversion time (including ]
tconv o fapc = 16MHz 14 to 213 (ts for sampling +13 for
sampling time) ) S 1/fanc
successive approximation)
gpoe 19) Differential linearity error VDBane = 5.5V - 1 - LSB
ADC — 9.
gLMNoe19) Integral linearity error - 3 - LSB
fADC = 22MHz
ENOB Effective Number Of Bits - 10.3 - Bits
Notes: 19. Guaranteed by characterization results, not tested in production.
20. Guaranteed by design, not tested in production.
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Operation Amplifier (OPA) Characteristics

Below table provides the characteristics of the OPA.
Ta=-40°C to +105°C; VDD = 2.7V to 5.5V, unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. Unit
VDDopa OPA supply voltage B 2.7 - 5.5 v
Vemir Common Mode Input Range -- 0 - VDDgpa-1 \

VDDopa = 5.5V
VOHop High Saturation Voltage Rioso = 1K ohm , Gain = 10X 5.1 - - \%
VDDopa = 5.5V
VOLop Low Saturation Voltage Rioao = 1K ohm |, Gain = 10X, - - 0.2 \%
VorrseT Input Offset Voltage (Calibrated) | Ta = 25°c,VDDopa = 5V -3 - +3 mV
DC, VDDopa = 3.3V - 80 - dB
PSRR(NOte 2D Power Supply Rejection Ratio Ta=25"c, VDDopa = 3.3V, _ 20 _ dB
At 10KHz/ 1Vp-p Ripple
W™ | Bandwidth Ta = 25°C, VDDopa = 5V - 20 - MHz
srNete 2 Slew Rate l’:oz;f;;p\lec:; d:=5l.(5)\K/(') - 15.3 - Vips
Note: 21. Guaranteed by characterization results, not tested in production.
Analog Comparator (ACMP) Characteristics
Below table provides the characteristics of the ACMP.
Ta=-40°C to +105°C; VDD = 2.3V to 5.5V, unless otherwise specified.
Symbol Parameter Conditions Min Typ. Max. Unit
Vacwp ACMP supply voltage B 2.3 - 5.5 \%
Vacumpin Input voltage -- -0.05 - VDD \Y
VACMPOFSET(Nme 22) Offset voltage CMPx_HYS EN=0 - 10 - mV
CMPx_HYS EN=1 B 20 B mv
CMPx_HYS _SEL=00
CMPx_HYS_EN =1 B 60 B mv
VacMPIN Hysteresis window voltage CMPx HYS SEL=0]
CMPx_HYS_EN=1 3 120 B mv
CMPx_HYS SEL=10
CMPx_HYS EN=1 B 195 B mv
CMPx_HYS_SEL=11
topLayl 0 2 Propagation Delay - - 33 - ns
Notes: 22. Guaranteed by characterization results, not tested in production.
23. Guaranteed by design, not tested in production.
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Die Temperature Sensor Characteristics

Below table provides the characteristics of the Temperature Sensor.
Ta=-40°C to +105°C; VDD = 2.3V to 5.5V, unless otherwise specified.

Symbol Parameter Conditions Min Typ. Max. Unit
Avg_Slope Average slope VDD =5.0V - 2.08 - mV/°C
o5 tete 24) Voltage at +25°C VDD = 5.0V -~ | o579 - Vv

Note: 24. Guaranteed by characterization results, not tested in production.
Flash Memory Characteristics

Below table provides the characteristics of the Flash Memory.
Ta=-40°C to +105°C; VDD = 2.3V to 5.5V, unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. Unit
tproG Programming time - 23 - - us
tpe Page (1K Bytes) erase time - 2.2 - - mS
tve Mass erase time - 22 - - mS
tRET(Nme %) Data retention at Ta=+25°C 10 - - Years
Necyc Vo€ 29 Endurance erase/program 20000 | - Cycles

Note: 25. Guaranteed by characterization results, not tested in production.
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Ordering Information (Note 26)

AMS32M2006A XXXX -

Product name

Package Code

Packing

FB48: LQFP48

13: Tape & Reel

Packing
Part Number Package Code Oty Carrier
AMS32M2006A FB48 2,000 13
Note: 26. For packaging details, go to our website at https://www.diodes.com/design/support/packaging/diodes-packaging/.
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Marking Information
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Package Outline Dimensions

Please see http://www.diodes.com/package-outlines.html for the latest version.

LQFP48 (7x7x1.4mm footprint)
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Revision History

Date Revision # Description Pages
Dec. 15, 2023 1 Qualified data sheet, Web released 1-28
Feb. 06, 2024 2 Clarified analog peripherals 1
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IMPORTANT NOTICE

1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH
REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY
RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes’ products
described herein and application examples. Diodes does not assume any liability arising out of the application or use of this document or any
product described herein. This document is intended for skilled and technically trained engineering customers and users who design with Diodes’
products. Diodes’ products may be used to facilitate safety-related applications; however, in all instances customers and users are responsible for
(a) selecting the appropriate Diodes products for their applications, (b) evaluating the suitability of Diodes’ products for their intended applications,
(c) ensuring their applications, which incorporate Diodes’ products, comply the applicable legal and regulatory requirements as well as safety and
functional-safety related standards, and (d) ensuring they design with appropriate safeguards (including testing, validation, quality control
techniques, redundancy, malfunction prevention, and appropriate treatment for aging degradation) to minimize the risks associated with their
applications.

3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may be provided by Diodes
from time to time. Any customer or user of this document or products described herein will assume all risks and liabilities associated with such
use, and will hold Diodes and all companies whose products are represented herein or on Diodes’ websites, harmless against all damages and
liabilities.

4. Products described herein may be covered by one or more United States, international or foreign patents and pending patent
applications. Product names and markings noted herein may also be covered by one or more United States, international or foreign trademarks
and trademark applications. Diodes does not convey any license under any of its intellectual property rights or the rights of any third parties
(including third parties whose products and services may be described in this document or on Diodes’ website) under this document.

5. Diodes’ products are provided subject to Diodes’ Standard Terms and Conditions of Sale
(https://www.diodes.com/about/company/terms-and-conditions/terms-and-conditions-of-sales/) or other applicable terms. This document does not
alter or expand the applicable warranties provided by Diodes. Diodes does not warrant or accept any liability whatsoever in respect of any
products purchased through unauthorized sales channel.

6. Diodes’ products and technology may not be used for or incorporated into any products or systems whose manufacture, use or sale is
prohibited under any applicable laws and regulations. Should customers or users use Diodes’ products in contravention of any applicable laws or
regulations, or for any unintended or unauthorized application, customers and users will (a) be solely responsible for any damages, losses or
penalties arising in connection therewith or as a result thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless
against any and all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim relating to any noncompliance with
the applicable laws and regulations, as well as any unintended or unauthorized application.

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain
technical inaccuracies, omissions and typographical errors. Diodes does not warrant that information contained in this document is error-free and
Diodes is under no obligation to update or otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make
modifications, enhancements, improvements, corrections or other changes without further notice to this document and any product described
herein. This document is written in English but may be translated into multiple languages for reference. Only the English version of this document
is the final and determinative format released by Diodes.

8. Any unauthorized copying, madification, distribution, transmission, display or other use of this document (or any portion hereof) is
prohibited. Diodes assumes no responsibility for any losses incurred by the customers or users or any third parties arising from any such
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