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ARM(Advanced RISC Machines)

(IP) ARM OEM

(SOC:system-on-chip)

Cortex®-M0~M7 ARM  

1-1 ARM®Cortex®-Mx簡介 
ARM V4 V4T V5 V6 V7 V8

ARM7 ARM9 ARM10 ARM11 Cortex  

1-1  ARM  

ARM  ARM  

ARM v4 ARM7 Strong ARM 

ARM v4T ARM7TDMI ARM920T SecurCore 

ARM v5TE ARM9E ARM1020E XScale 

ARM vTEJ ARM926EJ ARM1026EJ-S ARM1136J-S 

ARM v6Z ARM1156T2-S ARM1176JZF-S 

ARM v6-M Cortex®-M0 Cortex®-M0+ Cortex®-M1 

ARM v7-M Cortex®-M3 

ARM v7E-M Cortex®-M4 Cortex®-M7 

ARM v8-M Cortex®-M23 Cortex®-M33 Cortex®-M35P Cortex®-M55 

ARM v7-R Cortex®-R4 R5 R7 R8 

ARM v8-R Cortex®-R52 R82 

ARM v7-A Cortex®-A5 A7 A8 A9 A12 A15 A17 

ARM v8-A Cortex®-A32 A34 A53 A54 A57 A65 A72 A73 A75
A76 A77 A78 Cortex-X1 Neoverse N1 Neoverse E1 

1-1.1 ARM  

ARM  
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1-2  ARM  

CPU   

ARM7TDMI ARM7DI Core, Thumb, Integer Multiply 

ARM7TDMIS Synthesizable Core 

ARM720T Macrocell , 4k cache, MMU 

ARM9TDMI Basic ARM9 Core 

ARM920T Macrocell, 16k I-cache, 16k d-cache, MMU 

ARM9E-S ARM 9 Synthesizable Core 

ARM966E-S Synthesizable Core , I&D SRAM config 

ARM926EJ-S ARM9 synthesizable core with Jazelle 

ARM1020E macrocell, 64k I-cache, 64k d-cache, MMU 

ARM1176JZ-S Jazelle,TrustZone,MMU 

Cortex  ARM Cortex®-Mx Rx Ax 

ARM  

1. T(Thumb) ARM( ) 32-bit

Thumb( ) 16-bit 16-bit

Thumb-2 16-bit Thumb 32-bit

Thumb-2 Thumb

ARM 32-bit  

2. D(Debug) (Debug)  

3. M(Multiplier) 32-bit (Multiplier)

 

4. I(ICE) (ICE) JTAG SWD  

5. E(Enhance) DSP  

6. Cortex  

(1) Ax (Application) Linux

ARM11  
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(2) Rx (Real Time)  

(3) Mx (Micro Controller)

ARM7  

7. Cortex®-Mx (a)~(c)  

1-3(a)  ARM Cortex®-Mx  
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1-3(b)  ARM Cortex®-Mx  

 

en.wikipedia.org/wiki/ARM_Cortex 

1-3(c) ARM®Cortex®-Mx MCU  (2020 04 ) 

M0 Megawin MG32F02A032/A064/U064/A072/A128/U128/A132 

Cypress PSoC 4000/4100/4100M/4200/4200DS/4200L/4200M 

Infineon XMC1000 Nordic nRF51 NXP LPC1100, LPC1200 

Nuvoton NuMicro Sonix SN32F700  

STMicroelectronics STM32 F0 

Toshiba TX00 Vorago VA108x 

M0+ Cypress PSoC 4000S/4100S/4100S+/4100PS/4700S/FM0+ 

Holtek HT32F52000 Renesas Synergy S1 

Microchip (Atmel) SAM C2, D0, D1, D2, DA, L2, R2, R3 

NXP LPC800, LPC11E60, LPC11U60 Freescale Kinetis E, EA, L, M, 

V1,W0 
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Silicon Labs (Energy Micro) EFM32 Zero, Happy 

STMicroelectronics STM32 L0 

M1 Altera FPGAs Cyclone-II, Cyclone-III, Stratix-II, Stratix-III 

Microsemi (Actel) FPGAs Fusion, IGLOO/e, ProASIC3L, ProASIC3/E 

Xilinx FPGAs Spartan-3, Virtex-2-3-4 

M3 Actel SmartFusion, SmartFusion 2 

Analog Devices ADuCM300 Cypress PSoC 5000, 5000LP, FM3 

Fujitsu FM3 Holtek HT32F NXP LPC1300, LPC1700, LPC1800 

Microchip (Atmel) SAM 3A, 3N, 3S, 3U, 3X 

ON Semiconductor Q32M210 Silicon Labs Precision32 

Silicon Labs (Energy Micro) EFM32 Tiny, Gecko, Leopard, Giant 

STMicroelectronics STM32 F1, F2, L1 

Texas Instruments F28, LM3, TMS470, OMAP 4 Toshiba TX03 

M4 Microchip (Atmel) SAM 4L, 4N, 4S 

NXP (Freescale) Kinetis K, W2 

M4F Cypress 6200, FM4 Infineon XMC4000 

Microchip (Atmel) SAM 4C, 4E, D5, E5, G5 Microchip CEC1302 

Nordic nRF52 NXP LPC4000, LPC4300 

NXP (Freescale) Kinetis K, V3, V4 Renesas Synergy S3, S5, S7 

Silicon Labs (Energy Micro) EFM32 Wonder 

STMicroelectronics STM32 F3, F4, L4, L4+, WB 

Texas Instruments LM4F/TM4C, MSP432 Toshiba TX04 

M7F Microchip (Atmel) SAM E7, S7, V7 NXP (Freescale) Kinetis KV5x 

STMicroelectronics STM32 F7, H7 

M23 Microchip (Atmel) SAM L10, L11 Nuvoton M25x,M26x 

https://en.wikipedia.org/wiki/List_of_ARM_microarchitectures 



1-7 

1 

 ARM MG32x02z Arduino  

 

1-1.2 Cortex®-M0  

ARM®Cortex®-M0 32-bit 

ARM (a)(b)  

 

1-1(a)  Cortex®-M0  

 

1-1(b)  Cortex®-M0  
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Cortex®-M0  

1. 32-bit (RISC: Reduced Instruction Set 

Computing) 12000  

2. (Von Neumann) 16-bit

Thumb Thumb-2 (ISA)

16-bit

32-bit  

3. (PMK)

66uW/MHz(180ULL) 12.5uW/MHz(90LP)

5.3uW/MHz(40LP) (pipeline)

2.33CoreMark/MHz 0.89/1.02/1.27DMIPS/MHz DMIPS

(DMIPS: Dhrystone Million Instructions 

executed Per Second)  

4. (NVIC: Nested Vectored Interrupt 

Controller) 32

 

5. (WIC: Wakeup Interrupt Controller)

 

1-1.3 Cortex®-M0  

Cortex®-M0 1-2  

 

1. R0~R7 (Low) R8~R12 (High)  

2. (SP: Stack Point)R13 CPU

RAM (SR: Stack Register) (SP)

(SR)

(push) (SR)
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(SR) (pop)

CONTROL[1] (MSP: 

Main Stack Pointer) (PSP: Process Stack 

Pointer)  

 

1-2  Cortex®-M0  

3. (LR: Link Register)R14

(ARM

PC+4 Thumb PC+2) (LR)

(LR) (PC)

 

4. (PC: Program Counter)R15

32-bit ARM 32-bit PC+4 Thumb

16-bit PC+2  

5. (PSR: Program Status Registers)  
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1-3 (PSR) 

(1) (APSR: Application Program Status Registers)

   

1-4  (APSR) 

    

N 31 Negative (Negative) N=1 

Z 30 Zero (Zero) Z=1 

C 29 Carry 

/Borrow 

/Extend 

C=1 C=0 

C=1 C=0 

C=1 C=0 

OV 28 Overflow OV=1  

(2) (IPSR: Interrupt Program Status Register)

IPSR[5-0] (Exception Number)

(ISR: Interrupt Service Routine)  
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1-5  (Exception Number) 

    

Exception 

number 

 

5-0 0 = Thread mode( ) 

1 =  

2 = NMI( ) 

3 = HardFault( ) 

11 = SVCall(supervisor call) 

4-10= 12-13=  

14 = PendSV(OS ) 

15 = SysTick( ) 

16 = IRQ0( 0) 

   | 

47 = IRQ31( 31) 

48-63 =  

(3) (EPSR: Execution Program Status Register)

EPSR[24]=T Thumb  

T=1 Thumb T=0 ARM  

6. (PRIMASK: Priority Mask Register)  

PRIMASK[0] =0  

PRIMASK[0] =1  

7. (CONTROL)

(SP) CONTROL[1]=0 (MSP: Main Stack 

Pointer) CONTROL[1]=1 (PSP: Process 

Stack Pointer)  

 

1-2  Cortex®-M0與 MG32x02z系列介紹 

 Megawin( ) MG32x02z MG32F02A MG32F02U

MG32L02A MG32L02U 32-bit Cortex®-M0

8/16/32-bit

MG32x02z  
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1-4(a)   MG32x02z  

MG32x02z TSSOP20 QFN32 LQFP48 LQFP64

LQFP80 MG32F02U064/U128 USB Flash

MG32F02A064/A128 MG32F02z  

 

1-4(b)   MG32F02z  

MG32x02z  
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1-5  MG32x02z  

MG32x02z MG32F02z MG32L02z( )

MG32F02U USB (a)~(c)  

1-6(a)   MG32F02z (1) 
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1-6(b)   MG32F02z (2) 
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1-6(c)   MG32F02z (3) 

 

MG32F02A064/U064/A128/U128  

◎ BOD0 1.4V BOD2 1.7V  

◎ UART 7 Advanced *3 Basic *4  

◎ DAC 12-bit (Buffer)  

◎ USB ( MG32F02U064/U128) USB 2.0 12M-bps  

◎ (HW Divider) 32-bit/32-bit  

◎ (NCO: Numerically Controlled Oscillator)

 

◎ APB (APX: APB Extended Control) CCL0 CCL1 SDT  

※  (CCL: Configurable Custom Logic)  

※  (SDT: Sequential state Detector)  
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1-2.1  MG32x02z  

MG32x02z MG32F02A032 (a)(b)  

 

1-6(a)  MG32F02A032  
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1-6(b)  MG32F02A032  



1-18 

Cortex®-M0 MG32x02z  

 

 

MG32x02z MG32F02A072/A132

(a)(b) MG32F02A032

 

 

1-7(a)  MG32F02A072/A132  
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1-7(b)  MG32F02A072/A132  
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MG32F02z MG32F02U064/U128 MG32F02A064/A128

USB MG32F02U064/U128

(a)(b)  

 

1-8(a)  MG32F02U064/U128  
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1-8(b)  MG32F02U064/U128  
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1-2.2 MG32x02z  

MG32x02z  
1. CPU (Core)  

 
1-9  CPU (Core) 

(1)  ARM®Cortex®-M0 32-bit CPU 48MHz 24-bit

(system tick timer) 32-bit (multiplier)

MG32F02A064/U064/A128/U128 32-bit (HW Divider)  

(2)  (NVIC: Nested Vectored Interrupt Controller)

32 4  

(3)  (SWD: serial wire debugger) 2 (watch 

points) 4 (breakpoints) DAP(Debug Access Port)

CPU USB  

(4)  BUS (Matrix)  M0 (Core) DMA (Master)

BUS Matrix AHB Lite Bus

(slave) (EMB) SRAM Flash ROM

(GPL) / (GPIO) (Master)

(slave)  
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1-10(a)  BUS (Matrix)  

M0 (Core) 32-bit

little ending( )   

 

1-10(b)  M0  

(5)  AHB/APB Bridge( ) (AHB: Advanced 

High-performance Bus) (APB: Advanced Peripheral 

Bus)  

(6)  AHB Decode( ) (Power) (Reset)

(CSC: Clock Source Controller)  

2. (Flash Memory) AP ISP IAP  

(1) 32K/64K/72K/128K/132K-byte(032/064/072/128/132)flash ROM  

(2) SWD (ISP: In-system program) ISP

(boot)  

(3) (ICP: In-circuit program) flash

 

(4) (IAP: In-application program) flash
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(5) flash (page erase) 1K-byte  

3. SRAM  

(1) 4K-byte(032) 8K-byte(064/072) 16K-byte(128/132) SRAM  

(2) 128/132 2K-byte DMA 14K-byte

 

4. (EMB: External Memory Bus) SRAM

NOR/NAND flash LCD MG32F02A032 EMB  

5. (Power) (VDD) 1.8V~5.5V  

 (POR: Power On Reset) (RSTN)

GPIO (POR)  

 (LDO: low dropout linear regulator) VDD(1.8V~5.5V)

1.65V(032/072/132) 1.5V(064/128)

 

 (BOD: Brown-Out Detector) BOD0 1.7V

1.4V( 064/128) BOD1 4.2V/3.7V/2.4V/2.0V BOD2

1.7V( 064/128)  

 (LVR: Low-Voltage Reset) BOD0~2

 

 (wakeup)  

 (Normal) (SLEEP) (STOP)

 

 (SLEEP) (STOP) (wakeup)  

6. (Reset)  
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1-11  

(1) (LVR: Low-Voltage reset) (POR: Power-On 

reset)  

(2)  

(a) POR BOD0 BOD1 BOD2  

(b) IWDT WWDT ADC (Analog Comparator)  

(c) Flash  

(d) (MCD: Missing Clock Detect)  

(3) BOD0~2  

7. (CSC: Clock Source Control)  

 

1-12 (CSC) 

(1) RC (ILRCO: Internal Low frequency RC Oscillator)

32KHz ±8%( +25 )  
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(2) RC (IHRCO: Internal High frequency RC Oscillator)

12MHz( ) 11.059MHz ±1%( +25 )  

(3) (XOSC) 32.768KHz 4~25MHz  

(4) (External OSC/clock) 36MHz  

(5) (PLL) 48MHz

( 32KHz 32.768KHz) PLL  

(6)  

(7) (ICKO)  

8. (DMA: Direct Memory Access) 1 (032) 3

(072/132) 5 (064/128) DMA

(APB AHB)  

9. / (GPIO: General Purpose Input Output) PA~PE  

(1) 17 (TSSOP20) 29 (QFN32)   

44 (LQFP48) 59 (LQFP64) 73 (LQFP80)  

(2) (modes) (Push-Pull 

output) (Quasi bidirectional) (Open-drain)

(high impedance) (Analog IO)  

(3) GPIO (AFS: Alternate Function Select)

AF0~AF9

(CMP ADC DAC)  

10. (EXIC: External Interrupt Controller)  

(1) MG32F02A128AD80 MG32F02U128AD80 GPIO PA~PE

PA~PD  

(2) / (high/low) (level) (rising/falling)

(edge)  

(3) (WIC: Wakeup Interrupt Controller)

 

(4) (KBI)  
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(5) CPU NMI/RXEV/TXEV  

11. (Watchdog Timer)  

  (IWDT: Independent Watch Dog Timer)  

  (WWDT: Window Watch Dog Timer)  

12. UART (032) (072/132) (064/128)

UART (Hardware flow) IrDa( ) LIN

ISO-7816 SPI  

13. (RTC: Real Time Clock )  

14. SPI SPI  

15. (Timer) 16/32-bit  

(1) 032 5 TM00 TM01 TM10 TM16 TM36  

(2) 064/072/128/132 7 TM00 TM01 TM10 TM16 TM20

TM26 TM36  

(3) TM36 PWM

PWM QEI( )   

16. I2C (032) (064/072/128/132) I2C

I2C 032/064/0128 I2C  

17. / (ADC) 12-bit ADC 16

(PGA: Programmable Gain Amplifier)  

18. (Analog Comparator)  

19. / (DAC) 072/132 10-bit 064/128

12-bit DAC  

20. (GPL: General Purpose Logic) bit byte

(parity)  

21. (CRC: Cyclic Redundancy Check)  

22. USB MG32F02U064/U128 USB (Device)  
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1-2.3 MG32x02z  

MG32x02z (a)(b)  

 

1-13(a)  MG32x02z  
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1-13(b)  MG32x02z Flash  
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1-7  MG32x02z  

 

1. Flash AP ISP IAP (AP)

SWD (ISP) (IAP)  

1-8  MG32x02z Flash  

 

 
(1)  (Relocated memory) 0
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132K-byte( 0x0000_0000~0x0002_0FFF)

(MEM_BOOT_MS) (Hardware Option)OB

(BOOT_MS) AP Flash( )

ISP Flash SRAM (re-mapping)

 

1-9  (re-mapping)  

 

(Relocated memory)

(0x0000~00C0) (Interrupt Vectors) 4-byte

(ISR) 0

4  

(2)  (AP:Application)Flash 132K(0x1800_0000~0x1802_0FFF)

ISP IAP AP Flash  

(3)  IAP Flash

0x1A00_0000 M-Link U1Plus Write

 

(4)  ISP Flash (bootloader)

0x1C00_0000  

(5)  ISPD Flash 0x1FF0_0000~0x1FF0_03FF 1-Kbyte

ISP  

(6)  OB Flash-0~2 (Hardware Option)  

(7)  IAP ISP (alias)

AP Flash

IAP ISP   
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1-14  Flash  

2. SRAM SARM  

1-10  SRAM  

 

(1) 032 4K-byte( 0x2000_0000~0x2000_0FFF) 064/072 8K-byte(

0x2000_0000~0x2000_1FFF) 128/132 16K-byte(

0x2000_0000~0x2000_3FFF) 

(2) 128/132 DMA 2K-byte RAM 14K  

(3) U064/U128 USB RAM (buffer) 512-byte (

0x3000_0000 )  
3. AHB 0x4000_0000~0x5FFF_FFFF I/O MCU

GPIO (Base)
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1-11  GPIO  

    

GPIOA_Base 0x4100_0000 GPIOB_Base 0x4100_0020 

GPIOC_Base 0x4100_0040 GPIOD_Base 0x4100_0060 

GPIOE_Base 0x4100_0080   

4. APB 0x5000_0000~0x5FFF_FFFF Timer

WDT UART SPI I2C ADC USB PLL

 

5. / (EMB) RAM Flash

LCD  

1-12  /  

 
(1) (External RAM) 0x6000_0000~0x9FFF_FFFF  

(2) (External Device) 0xA000_0000~0xDFFF_FFFF  

6. (System Device)  

(1) (PPB) 0xE000_0000~0XE00F_FFFF  

(2) (VENDOR_SYS) 0xE010_0000~0xFFFF_FFFF  

7. Cortex®-M0 8/16/32-bit (Little 

Endian) Low byte(word) High byte(word)

Intel  
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0 D7-0  0 D7-0  0 D7-0 

1 D15-8   D15-8   D15-8 

2 D23-16  2 D23-16   D23-16 

3 D31-24   D31-24   D31-24 

4 D7-0  4 D7-0  4 D7-0 

5 D15-8   D15-8   D15-8 

6 D23-16  6 D23-16   D23-16 

7 D31-24   D31-24   D31-24 

 8-bit    16-bit(A0=0)   32-bit(A1-0=00) 

1-15  Little Endian  

(1) 8-bit 01234567  

(2) 16-bit A0=0 0246  

(3) 32-bit A1-0=00 048  
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1-3  MG32x02z系列硬體電路 

MG32x02z  

1-13   MG32F02z  

 

1-3.1  MG32x02z  

MG32x02z MG32F02A032/A064/A128/A132/U64/U128  

1. MG32F02A032 TSSOP20 QFN33 LQFP48  

 

1-16(a)  MG32F02A032AT20  
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1-16(b)  MG32F02A032AY32  
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1-16(c)  MG32F02A032AD48  

2. MG32F02A064/U064/A072/A128/U128/A132 LQFP48 LQFP64

LQFP80 GPIO  
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1-17  MG32F02U128AD64  
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1-14(a)  MG32F02U128AD64  
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1-14(b)  MG32F02U128AD64  
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1-18  MG32F02U128AD80  
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1-15(a)  MG32F02U128AD80 (1) 
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1-15(b)  MG32F02U128AD80 (2) 
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1-3.2  MG32F02z  

 MG32x02z

GPIO , LQFP80

MG32F02U128AD80  

 

1. (a)(b)  

 

1-18(a)  MG32F02U128AD80  

 

1-18(b)  MG32F02U128AD80  

(1)  VDD/VSS 1.65V( 032/072/132) 1.5V( 064/128)

VRO USB

3.3V V33  

(2)  (BOD: Brown-out detect) BOD0~2
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(a)~(c)  

1-15(a)  

  

VDD/VSS 1.8~5.5V(0~12MHz) 2.7~5.5V(0~48MHz) 

V33 USB 3.3V( U064/U128)  

VRO 1.5V( 064/128)  

VREF+ VDD 

 

1-15(b) (VDD=5V, TA=-40℃~+85℃) 
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1-15(c)  (BOD)  

 

(3)  (CLOCK)  

(b) RC (ILRCO) 32KHz  

(c) RC (IHRCO) 12MHz( ) 11.059MHz

±1%( +25 )  

(d) (XOSC) 32.768KHz 4~25MHz

(NC)  

(e) (XIN) 36MHz  

(f) 32KHz 32.768KHz (PLL)

48MHz  

(g) (ICKO)  

(4)  (RESET) (Reset) 0 0  

(5)  (SWD: Serial wire debug) Cortex®-M0 SWD

OCD32_MLink

(Debug)  
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1-16 (SWD)

 

SWCLK O SWD  

SWDIO IO SWD  
 

2. / (GPIO) MG32F02U128AD80(LQFP80) 73

 

 

1-19  MG32F02U128AD80 GPIO  

 


