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�Actual Overview MicroConverter® Products

�Details on ADuC702x Family

�Hands-On-Training with ADuC7020

�Summarization



3

��	��������
�	���������

�Actual Overview MicroConverter® Products
(incl. iCoupler-Update)

�Details on ADuC702x Family

�Hands-On-Training with ADuC7020

�Summarization
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Industry Standard Microcontroller
MCU

Non-Volatile Flash EEPROM Memory
FLASH

High Performance Analog I/O
ADC

Industry Standard Microcontroller
MCU

Non-Volatile Flash EEPROM Memory
FLASH

High Performance Analog I/O
ADC
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GPIO

12bit
ADC

T/H

M
U

X

Temperature
Monitor

Voltage
Reference

12bit
DAC

ADuC841/842

8052
MCU

20MIPS

PWMFlash
Code &

Data
Memory

SPI /
I2CWatchdog

Timer

Supply
Monitor

Timers /
Counters

RAM

S
in

g
le

-P
in

E
m

u
la

tio
n

UARTDownload
Debug

12bit
DAC

VREF

� ADuC812
“the original”

� ADuC814
low cost, low pin-count

� ADuC831
large memory

� ADuC832
large memory, PLL clock

� ADuC841
optimized core

� ADuC842
optimized core, PLL clock

� ADuC843
optimized core, no DACs
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GPIO

Excitation 
Current
Sources

24bit
ADCA

24bit
ADC

M
U

X

Temp
Sensor

Voltage
Reference

Reference
Detect

ADuC845

8052
MCU

12MIPS

PWMFlash
Code &

Data
Memory

SPI /
I2CWatchdog

Timer

Supply
Monitor

Timers /
Counters

RAM

S
in

g
le

-P
in

E
m

u
la

tio
n

UARTDownload
Debug

12bit
DAC

� ADuC816
16bit ADC

� ADuC824
24bit ADC

� ADuC834
24bit ADC, large memory

� ADuC836
16bit ADC, large memory

� ADuC845
24bit ADC, optimized core

� ADuC847
24bit ADC, optimized core

� ADuC848
16bit ADC, optimized core
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Part # ADC DAC MCU
Flash/EE 

Code
Flash/EE 

Data
RAM PKGs Special Features

ADuC812
8-chan
12-bit

Dual 12-bit
12-clock

8052
8K-byte 640-byte 256-byte

52-PQFP
56-CSP

5µs ADC

ADuC814
6-chan
12-bit

Dual 12-bit
12-clock

8052
8K-byte 640-byte 256-byte 28-TSSOP Small, Low-Cost

ADuC816
Dual
16-bit

Single 12-bit
12-clock

8052
8K-byte 640-byte 256-byte

52-PQFP
56-CSP

Buffered PGA Input

ADuC824
24-bit

+ 16-bit
Single 12-bit

12-clock
8052

8K-byte 640-byte 256-byte
52-PQFP
56-CSP

Pin-Compatible Upgrade
to ADuC816

ADuC831
8-chan
12-bit

Dual 12-bit
+Dual PWM

12-clock
8052

62K-byte 4K-byte
256-byte
+2K-byte

52-PQFP
56-CSP

“Big-Memory” Upgrade
to ADuC812

ADuC832
8-chan
12-bit

Dual 12-bit
+Dual PWM

12-clock
8052

62K-byte 4K-byte
256-byte
+2K-byte

52-PQFP
56-CSP

Same As ADuC831,
But With PLL Clock

ADuC834
24-bit

+ 16-bit
Single 12-bit
+Dual PWM

12-clock
8052

62K-byte 4K-byte
256-byte
+2K-byte

52-PQFP
56-CSP

“Big-Memory” Upgrade
to ADuC824

ADuC836
Dual
16-bit

Single 12-bit
+Dual PWM

12-clock
8052

62K-byte 4K-byte
256-byte
+2K-byte

52-PQFP
56-CSP

“Big-Memory” Upgrade
to ADuC816

ADuC841
8-chan
12-bit

Dual 12-bit
+Dual PWM

1-clock
8052

8K,32K,62K
-byte

4K-byte
256-byte
+2K-byte

52-PQFP
56-CSP

“Fast-Core” Upgrade
to ADuC831

ADuC842
8-chan
12-bit

Dual 12-bit
+Dual PWM

1-clock
8052

8K,32K,62K
-byte

4K-byte
256-byte
+2K-byte

52-PQFP
56-CSP

“Fast-Core” Upgrade
to ADuC832

ADuC843
8-chan
12-bit

Dual PWM
1-clock
8052

8K,32K,62K
-byte

4K-byte
256-byte
+2K-byte

52-PQFP
56-CSP

Stripped-Down ADuC842

ADuC845
10-chan 
24-bit

Single 12-bit
+Dual PWM

1-clock
8052

8K,32K,62K
-byte

4K-byte
256-byte
+2K-byte

52-PQFP
56-CSP

“Fast-Core” SD with Multi-
Channel Input

ADuC847
10-chan 
24-bit

Dual PWM
1-clock
8052

8K,32K,62K
-byte

4K-byte
256-byte
+2K-byte

52-PQFP
56-CSP

Stripped-Down ADuC845

ADuC848
10-chan 
16-bit

Dual PWM
1-clock
8052

8K,32K,62K
-byte

4K-byte
256-byte
+2K-byte

52-PQFP
56-CSP

16-bit Version of ADuC847
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MCU

FLASH

PRECISION
ARM7TDMI MCU Core !

16-/32-bit RISC architecture 

45MHz operation (Flash & SRAM)

Embedded JTAG for Debug

���

��� Uncommitted Comparators

��� Three Phase PWMs

��� Size, Performance,
Integration and Cost

���
More Flexible 

ADC I/Ps
Low Drift Vref

���
Programmable 

Logic Array 
(PLA)
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GPIO

ADuC702x

ARM7
TDMI
MCU

45MIPS

Flash
Code &

Data
Memory

SPI /
I2C

Watchdog
Timer

Supply
Monitor

Timers /
Counters

RAM

J
T

A
G

E
m

u
la

tio
n

UARTSerial
Download

3-Phase
PWM

12bit DAC

Bandgap
Reference

PLA

Temperature
Monitor

DAC

COMPARATOR

VREF

12bit
ADC

M
U

X

12bit DAC

12bit DAC

12bit DAC

� ADuC7020
5 ADC, 4 DAC, 6x6mm

� ADuC7021
8 ADC, 2 DAC, 6x6mm

� ADuC7022
10 ADC, 0 DAC, 6x6mm

� ADuC7024
10 ADC, 2 DAC, 9x9mm

� ADuC7025
12 ADC, 0 DAC, 9x9mm

� ADuC7026
12 ADC, 4 DAC, 14x14mm

� ADuC7027
16 ADC, 0 DAC, 14x14mm
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	$

$249
Hardware

Software
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Part #

ADC 
Chnls

DAC 
Cnnls*

Flash
(bytes)

SRAM
(bytes)

GPIO
(max)

PWM Pkg
Temp 
Range

1K 
Price

Eval

ADuC7020 BCP62 5 4 62k 8k 14
Single16

-bit-
40CSP
6x6mm

-40 
+105

$9.60

E
V

A
L

-
A

D
u

C
7
0
2
0
Q

S

ADuC7021 BCP62 8 2 62k 8k 13
Single16

-bit-

40CSP
6x6mm

-40 
+105

$7.75

ADuC7021 BCP32 8 2 32k 4k 13
Single16

-bit-
$6.15

ADuC7021 ACP32 8 2 32k 4k 13
Single16

-bit-
$5.25

ADuC7022 BCP62 10 - 62k 8k 13
Single16

-bit-

40CSP 
6x6mm

-40 
+85

$6.45

ADuC7022 BCP32 10 - 32k 4k 13
Single16

-bit-
$5.30

ADuC7022 ACP32 10 - 32k 4k 13
Single16

-bit-
$4.55

ADuC7024 BST62 10 2 62k 8k 30
3-Phase

16-bit
64QFP

-40 
+105

$9.65

E
V

A
L

-
A

D
u

C
7
0
2
4
Q

S

ADuC7024 BCP62 10 2 62k 8k 30 3-Phase

64CSP 
9x9mm

$9.65

ADuC7025 BCP62 12 - 62k 8k 30 16-bit $7.60

ADuC7025 BCP32 12 - 32k 4k 30 3-Phase $6.55

ADuC7026 BST62 12  4
62k 

(+Ext)
8k 

(+Ext)
40 16-bit

80QFP 
14x14m

m

-40 
+125

$12.85 E
V

A
L

-
A

D
u

C
7
0
2
6
Q

S

ADuC7027 BST62 16 -
62k 

(+Ext)
8k 

(+Ext)
40 3-Phase $8.30

ADuC7027 AST62 16 -
62k 

(+Ext)
8k 

(+Ext)
40 16-bit $6.90
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ADuC800 SeriesADuC800 Series
12-Cycle Core

ADuC800 Series
1-Cycle Core

Time

P
ro

c
e

s
s

in
g

 P
o

w
e

r

ADuC7000 Series
ARM7 Core

���
�����	
��

Your choice of MCU 
integrated with 

precision 12-Bit to 24-Bit 
Precision Analog 

Converters
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SensorMicroConverter®

Precision Analog Microcontroller
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ADuC702x
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�ADuC7020
� Optical

� SFP Reference Design based on 
the ADN2890 and ADN2870 
amplifiers.

SFP Module
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Power
Conversion MotorController

Command

Feedback
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Flash Based
RISC
MCU

Power
Stage

3-Phase 
PWM

User I/O
User Inputs
System Diagnostics

Comms

Resolver
OR

Encoder

ADC

PLA

ADuC7024
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- Current Feedback
- Temperature Inputs

ADC
SYSTEM

�����
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�����
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45MHz
ARM7 TDMI Core

DIGITAL
I/O & TIMERS

In-System 
Reprogrammable 

Flash/EE
Memory

SERIAL I/O
COMMS

Serial Comms to 
Host Controller

OSEK/VDX
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�Actual Overview MicroConverter® Products
(incl. iCoupler-Update)

�Details on ADuC702x Family

�Hands-On-Training with ADuC7020

�Summarization
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�1983 Start of Development for a 32-Bit RISC Machine called 
ACORN RISC MACHINE

�1985 ARM1 first Silicon new name Advanced RISC Machine

�1987 ARM2 Silicon

�1992 ARM Ltd (SHARP one of the first licencies)

�…
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GPIO

ADuC702x

ARM7
TDMI
MCU

45MIPS

Flash
Code &

Data
Memory

SPI /
I2C

Watchdog
Timer

Supply
Monitor

Timers /
Counters

RAM

J
T

A
G

E
m

u
la

tio
n

UARTSerial
Download

3-Phase
PWM

12bit DAC

Bandgap
Reference

PLA

Temperature
Monitor

DAC

COMPARATOR

VREF

12bit
ADC

M
U

X

12bit DAC

12bit DAC

12bit DAC
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Additional :
ARM7TDMI Data Sheet
ARM DDI0029E Part 1 to 3

Technical Reference Manual
ARM DDI00210B_7TDMI_R4_trm
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�ARM7
�32-bit Reduced Instruction Set Computer (RISC) architecture.

�Uses a single 32-bit bus for instructions and data.

�Integrates JTAG test port, used for debug access.

�Operates at 45MHz, 32-bit instructions.  

�ARM7 + TDMI = ARM7TDMI
� T – Thumb (16-bit) instruction set support

� D – Debug features integrated on-chip

� M – Multiply and Multiply-Accumulate operations

� I – In-Circuit Emulation hardware built-in

Core and Memory
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�RISC machine: Reduced Instruction Set Computer
� Fixed instruction set length

�Single 32-bit bus for instruction and data
� Supports 8-bit, 16-bit and 32-bit data format 

�Pipe-line execution
� 3 stage pipe-line

�Load-store architecture:
� The processor only process values in registers

� Data transfer instructions

Fetch Decode Execute

Fetch Decode Execute

Fetch Decode Execute

1

2

3

Instruction

Time

Core and Memory
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user mode fiq
mode

svc
mode

abord
mode

irq
mode

undefined
mode

r0

r1

r2

r3

r4

r5

r6

r7

r8

r9

r10

r11

r12

r13

r14

r15 (PC)

r8_fiq

r9_fiq

r10_fiq

r11_fiq

r12_fiq

r13_fiq

r14_fiq

r13_svc

r14_svc

r13_abt

r14_abt

r13_irq

r14_irq

r13_und

r14_und

usable in user mode

system modes only

CPSR SPSR_fiq
SPSR_svc

SPSR_und

SPSR_abt
SPSR_irq

�6 modes � 6 register 
banks

�37 registers:
� 31 general purpose

� 6 status registers

�Context saving

Core and Memory
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�Current Program Status Register

Core and Memory
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�All instructions have a condition field

�Example:

CMP r0, #5

BEQ BYPASS

ADD r1, r1, r0

SUB r1, r1, r2

BYPASS

CMP r0, #5

ADDNE r1, r1, r0

SUBNE r1, r1, r2

If (r0 != 5) 

{ 

r1 := r1 + r0 – r2;

}

Core and Memory
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Operand2 options:

�Register

�12-bit immediate value

�Shifted register operands
� 6 different shift operations:

� 2 ways of specifying the quantity:

� 8-bit immediate value

� Register (Only 8 LSB)

ADD r5, r5, r3, LSL r2  

LSL Logical shift left. Fills the LSBs with zeros

LSR Logical shift right. Fills the MSBs with zeros

ASL Arithmetic shift left. Idem LSL

ASR Arithmetic shift right. Fills LSB depending on the value of bit 31

ROR Rotate right

RRX Rotate right extended (rotates on 33 bit, including carry)

ADD r3, r2, #3 

ADD r3, r2, r1, LSL #3 

ADD r5, r5, r3 

Core and Memory
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�Restricted access to r8-r12 and CPSR

� r13, r14 and r15 are hard wired
(in ARM mode just a convention)

Core and Memory
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Core and Memory
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ARM7TDMI
MCU

62Kbytes Flash
Program and Data 

Memory

8Kbytes
Internal RAM

External 16-bit Memory 
Interface

(ADuC7026 Only)

MMRs
Memory 
Mapped 
Registers

Multi-Channel
ADC

DACs

PLA

Timers

Serial Comms
UART, SPI and I2C 

Digital I/O

ADuC7000 Series

Comparator

Core and Memory
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�ARM7 Core sees memory as 

a linear array of 232 bytes.

�Into this linear space is 

mapped 

� MMRs – Memory Mapped Registers used 

to access peripherals

� Flash/EE – 64kBytes (62 kB available to 

user and 2kB boot-code)

� SRAM – 8kBytes

Core and Memory

MMRs

(reserved)

62kB Flash

(reserved)

8kB SRAM

62kB re-mappable
(internal Flash or RAM)

0x00000000

0x00010000

0x00080000

0xFFFF0000

2kB Factory Kernel

256kB
External Memory 00x10000000

(reserved)

256kB
External Memory 10x20000000

(reserved)

256kB
External Memory 20x30000000

(reserved)

256kB
External Memory 30x40000000
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�ARM core sees one array of 232 byte location

�Access to the peripheral through MMRs memory mapped 
registers

�The core registers are not mapped into this array

�Memory Access: Little Endian format on the ADuC7000

32 bits

Byte0Byte1Byte2Byte3

0x00000000h

0x00000004h

bit0bit31

0123

4567

89AB

...

...

...

... 0xFFFFFFFFh

Core and Memory
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�For Asynchronous memory
� RAM, Flash

� 8-bit or 16-bit mode

�Address up to 1MByte with:
� 16-bit address and data 

multiplexed external bus

� 1 Extra line of address

� 4 Memory select lines

ADuC7026

External RAM

External Flash

16-bit

8-bit

External
RAM

External
Flash

1
 e

x
tra

 a
d

d
re

s
s
 lin

e

1
6

-b
it a

d
d

re
s
s
/d

a
ta

Core and Memory
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�The ADuC7000 series may be clocked, via a programmable 
clock divider, by the internal PLL or by an external clock 
source 

� Internal PLL
�Modes of Operation:

�External 32.768kHz crystal to generate 45.088MHz

�On-Chip 32.768kHz R/C to generate 45.088MHz ±2%

�External Clock
� Specified operational clock range is 50kHz to 20MHz

Core and Memory
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GPIO

ADuC702x

ARM7
TDMI
MCU

45MIPS

Flash
Code &

Data
Memory

SPI /
I2C

Watchdog
Timer

Supply
Monitor

Timers /
Counters

RAM

J
T

A
G

E
m

u
la

tio
n

UARTSerial
Download

3-Phase
PWM

12bit DAC

Bandgap
Reference

PLA

Temperature
Monitor

DAC

COMPARATOR

VREF

12bit
ADC

M
U

X

12bit DAC

12bit DAC

12bit DAC
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� 12bit, 1MSPS

� 0-to-VREF or  ±VREF

� Input Modes
� Single-Ended

� Psudo-Differential

� Fully Differential

� Trigger Modes
� External CONVST Pin

� Timer Overflow

� Software Trigger

� PLA Trigger

� Continuous

� Key Specs @1MSPS
� INL = 1.5LSB, DNL = 1LSB

� Offset/Gain = ±5LSB

� SNR = 71dB

Analog Input

Temperature
Monitor

12bit
ADC

M
U

X

ADC0

ADCCOM

ADC15
T/H

Bandgap
Reference

VREF

..........
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Output Pin

PLA Input

Interrupt

DAC

Analog Input 2

Analog Input 3 M
U

X

� 0.5µs to 10µs 
programmable Response

� programmable
7.5mV Hysteresis

Analog Input
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���
Analog Output

DACREF

VREF

AVDD

Output Buffer

Bypass

DAC

Output

� 12bit String DAC

� Output Modes
� 0-to-AVDD

� 0-to-VREF

� 0-to-DACREF

� Settling Time
� Buffered: 10ms

� Unbuffered: 15ms

� Key Specs
� INL = 1.5LSB, DNL = ± 1LSB

� Offset Error

� Buffered: = ±5mV max

� Unbuffered: = ±2mV max
� Gain Error = ±0.5%
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ADuC7000 Series
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GPIO

ADuC702x

ARM7
TDMI
MCU

45MIPS

Flash
Code &

Data
Memory

SPI /
I2C

Watchdog
Timer

Supply
Monitor

Timers /
Counters

RAM

J
T

A
G

E
m

u
la

tio
n

UARTSerial
Download

3-Phase
PWM

12bit DAC

Bandgap
Reference

PLA

Temperature
Monitor

DAC

COMPARATOR

VREF

12bit
ADC

M
U

X

12bit DAC

12bit DAC

12bit DAC
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�Flexible serial I/O peripherals (10 GPIOs)

�3 types of serial peripheral:

� Standard Serial Peripheral Interface (SPI)

� Standard UART with additional features:

�Fractional divider

�Network Addressable Mode.

� 2 I2C compatible ports

�2 full hardware master and slave devices

�Extra features for optical applications:

� Address matching, up to 4

� Start and stop detection

I2C0

I2C1

UART

GPIOs configured in mode 2

SPI

M
U

X

Additional Peripherals
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�Timer0: RTOS
�general purpose 16-bit count-down timer

�Timer1: TIC
�32-bit general purpose, count-down or count-up.

�capture interrupt event option

�Timer2: Wake Up Timer
�32-bit wake-up timer, count-down or count-up

�Timer3: WatchDog Timer
�16-bit count-down timer with normal or watchdog 

mode

Clock source, Prescaler, Count up/down option

UP
DN

UP
DN

DN

DN

Additional Peripherals
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PSM
� Monitors digital supply

� 2 Programmable Trip Levels

� Gives time to avoid data loss

IOVdd

3.07V

INTERRUPTINTERRUPT

IOVdd

2.79V

��+	���!���%�����
��
Additional Peripherals
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PWMCON

PWMDAT0

PWMDAT1

PWMDAT2

PWMCH0

PWMCH1

PWMCH2

Three-Phase

PWM Timing 

Unit

CLK    SYNC    RESET

Output

Control

Unit

PWMEN

Gate

Drive

Unit

PWMCFG

PWM0H

PWM0L

PWM1H

PWM1L

PWM2H

PMW2LSYNC CLK 
Core Clock

PWMSYNC
PWMSYNC

PWMTRIP

Additional Peripherals

[ ADuC7024/5/6/7 only]
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Additional Peripherals
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�For all exception the core 
runs ARM code! (32-bit 
instruction)

�Exception vectors

�6 level of priority
� Reset

� Data abort

� FIQ

� IRQ

� Prefetch abort

� SWI, undefined instruction

Exception Mode
Vector 
Address

Reset SVC 0x00000000

Undefined 
Instruction

UND 0x00000004

Software 
Interrupt

SVC 0x00000008

Prefetch 
abort

Abort 0x0000000C

Data Abort Abort 0x00000010

IRQ IRQ 0x00000018

FIQ FIQ 0x0000001C

Additional Peripherals
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Control-Register-Sets

for IRQ and FIQ each

Additional Peripherals
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Programmable
Logic
Array

GPIO Pins

Register Bits

PLA Feedback

Clocks

GPIO Pins

Register Bits

Interrupts

ADC Convert Start

Configured by

Run-Time

Software

Additional Peripherals
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PLA Block 1PLA Block 0
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INPUTS:
GPIO pins,

register bits, etc.

OUTPUTS:
GPIO pins,
register bits,
ADC convst,

interrupts, etc.

PLA
element

PLA
element

PLA
element

PLA
element

PLA
element

PLA
element

PLA
element

PLA
element

CLOCK SOURCE:
GPIO pin,

system clock,
or timer overflow

INPUTS:
GPIO pins,

register bits, etc.

OUTPUTS:
GPIO pins,
register bits,
ADC convst,

interrupts, etc.

PLA
element

PLA
element

PLA
element

PLA
element

PLA
element

PLA
element

PLA
element

PLA
element

CLOCK SOURCE:
GPIO pin,

system clock,
or timer overflow

Additional Peripherals
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Element 
Output

Output Pin

ADC Start 
Convert

Interrupts

Register Bits

Feedback

PLA Element

�������	��<��,�	$	�


LATCH

Element 
Feedback

Input Bit

Input Pin

Element 
Feedback

Clock Source

A B

0 0

0 1

1 0

1 1

0

1

1

1

0

0

0

1

1

1

1

0

A

B

Additional Peripherals

PLA Key Features

- 2 PLA Blocks

- Each Block has 8 Elements

- Think of it as Programmable
Glue Logic!
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DAC

MMR Bit: S/W Enable

GPIO Pin: H/W Enable

CMP0 Pin: Trigger

Trip-Voltage

PLA Element 6

PLA Element 7

Comparator

PLA Output:

ADC CONVST

Launch ADC Conversion if 
Trigger Exceeds Trip Point 

AND System is Enabled

NOR

AND

Additional Peripherals
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	$

$249
Hardware

Software
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Serial

Downloader
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0 �	�������+�����

ADuC70xx

RxD

TxD

TCK

TMS

TDO

TDI

TRST

Download 
Embedded Firmware

UART

MCU
core
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� UART based

� Stand alone application can be driven from a command line and be 
integrated in user’s software
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ADuC702x

62K
Code Space

ADuC702x

EXECUTING

,�
	�����@�,)�
���
�	�������+����� ���	

BM

RESET

62K
Code Space

BM

RESET

MCU core

1K

1K

To ENTER
Download

Mode

To EXIT
Download

Mode

2K
Download

Kernel Space

MCU core

EXECUTING
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USB

Emulator CableDebugger ADuC7xxx

JTAG
8-pin
SUR

-or-

Standard 
20-pin 
header
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ADuC70xx

RxD

TxD

TCK

TMS

TDO

TDI

EmbeddedICE
(In-Circuit
Emulator)

JTAG interface

TRST

JTAG

Emulator
MCU
core
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Serial

Downloader
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ADuC70xx

MCU
core

UART
RxD

TxD

TCK

TMS

TDO

TDI

EmbeddedICE
(In-Circuit
Emulator)

JTAG interface

TRST

Download 
Embedded Firmware

JTAG

Emulator
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 CCC
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 CCC ;

�Mini-Kit Connections
� Mini-Kit PIN Signal      LPT PIN 

25 SUB_D

18 nTRST 2

8 TMS 3

12 TCLK 4

9 TDI 5

13 TDO 11

3 GND 17 - 25
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�Actual Overview MicroConverter® Products
(incl. iCoupler-Update)

�Details on ADuC702x Family

�Hands-On-Training with ADuC7020

�Summarization
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Digital
probes

Analog
probes

PC display

ADuC7020
Eval board
Our Scope!
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