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ADuC841/842

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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Sensor
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Reference

+
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Current
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GPIO
12bit )
DAC
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Code &
Data
Memory <p| /
8052 12C
Watchdog
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12MIPS| | Supply Timers /
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anc_n_
= Download
f—,% <Debug> UART :g
oD
5 3
ADuUC845

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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ADUC812 &onan Dual 12-bit | 1ZC0%K | gi-byte 640-byte | 256byte | e AT 5uus ADC

apucsia | SSPAY | pualizbic | 1ZCOSK | gkbyte 640-byte | 256-byte | 28-TSSOP Small, Low-Cost
ADuC816 1%5’3# Single 12-bit 128-8|5020k 8K-byte 640-byte 256-byte SSZéZ%:PP Buffered PGA Input
apucsza | 2L | single12bit | 12COCK | gk-byte 640-byte | 256-byte | SahEP | Pin-Compatible Upgrade
o | g | i | | oo | v | e | B |
o | g | i | | o | won | B0 | B | wnaman
P R I [T e i ) I
e T I [T — i ) I
o | g | i | | R | woe | o | B |
o | g | e | | e | woe | o | B |
apucssas | &SR | puaipwm | LS00k BK*fyffZK 4K-byte fgﬁ:’gﬁ P | stripped-Down ADUCB42
e I e o e e e
Apucear | 1gEhaN 1 puaipwm | OO0k 8K*?§yf'e62K 4K-byte fgﬁzm‘; SZPQEP | stripped-Down ADUCB45
Apuceas | 1oEhaN | g pwm | BOO0K 8K*?§yf'e62K 4K-byte fgﬁzm‘; SZPQEP | 16-bit Version of ADUCB4T
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PRECISION

FLASH

MCU

%Three Phase PWMs
ARM7TDMI MCU Core'!
More Flexible
45MHz operation (Flash & SRAM) ADC I/Ps
Embedded JTAG for Debug Low Drift Vref
Size, Performance,
Integration and Cost
ANALOG

%Uncommitted Comparators
16-/32-bit RISC architecture
Programmable
Logic Array
(PLA)
DEVICES
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ARM7 N
Temperature TDMI SPI1/ _O
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+ COMPARATOR enrst Sol
o1 NNE .
DAC PLA 3 Dov%lliad UART
=0
o
i l ADuUC702x

=]
]
oc
e}
=
=
o
|

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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KEIL
SOFTWARE

Bl fle Edt View Project Debug Flash Periphersls Tools SVCS Window Help o = _3(__‘
BEHF R o % Has 0 g @ B o e s m

b= DU 0| > E

o

T

020 int main (void) ¢

041
042 // for this example
RO 200000185 G043 unsigned char my address = 0x03;
-~ R1 00010244 044 unsigned char LINDATAO[S] = {0x30, Ox31, 0x32, Ox33, 0Ox34, 0x35, 0x36, Ox37};
R2 (00010244 045 unsigned char LINDATAI[&] = {0x30, 0x31, 0x32, 0x33, Ox34, 0x35, 0x36, O0x37}; ‘1
R3 00010008 950
R4 00000000 o047 FLLconf () ;
SRS (100000000 bl
[R5 x00011af4 08 IRG = My IRQ Funetion; // sSpecify Intsrrupt Service Rountine
R7 00000000 el
RE (200000000 o051 M32 (0xEEE££820) = 0x80000000; // Clsar Pro:
R9 00000000 052 M32 (0x££££0224) = O0x00; // CLear Premap
RIO 000114 o053 REMAP = 0x01: // Remsp Ram to 0x00
R 00000000 act
fiiieny 0000000 o0s5 inic_mw(): // to vake up the LIN transceivex
[ R13(5P) 00001 1ecD Bose |  cpepaT = oxo<000000; // P42 o d as an output. LED is turned
+RI4(LR)  (xD00DD0ed. o
RI5(FC)  (x00000152 osg GPLCON = 0117 // configure UART on SEMO & SEMI

“SPSR (B000DOO( Fie_GemntoRotobes GearSeciors &

B User/Syst... Tonlova 860 Gk 1| DLAE
Bl Fast Intemupt B
B Intemupt q
Supervisor ADuC7024 Programmable Logic Array PLA 2lement0
Hbort Block 0 output of element 0 as IRDC X
Uncefined i
ER LT
*|Include "C: \“Ke _ ol
‘IMAP OxfEEFOO0D,
GO
£
2 0 :
s ‘
5|ASSIGN BreakDisg
& [HTAT*]¥i} command]
EE [w0”  File to download =
Z G swhinsh 70244 dacerampletdacerample. hex Browse.
N
iE i Manitor Skatu
Click Reset for new download. A
Ready @ 9600 baud n,8.1. Press Reset on hardware.
1T oo ADI 1612 2437 received. Click Download button,
n = Downloading File... 716 butes
i ‘ Diownload Camplete. Click Fun to run program,
P38 =N
Lonfigure Beset Bun Exit
HCEIL
RISk ULINK
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ADC  DAC  Flash SRAM  GPIO Temp 1K
I Chnls  Cnnls (bytes) (bytes) (max) U Fle Range Price =
Singlel6 | 40CSP | -40
ADUC7020 BCP62 5 4 62k 8k 14 N9E10 | ISP | | $9.60
ADUC7021 BCP62 8 2 62k 8k 13 S'r_'gi'fflﬁ $7.75
Singlel6 | 40CSP | -40 >
ADUC7021 BCP32 8 2 32k 4K 13 it | oxomm | +105 | %615 | B .
i O
ADUC7021 ACP32 8 2 32k 4K 13 | Sngiete $525 | 5
N
- O 1
ADUC7022 BCP62 10 : 62k 8k 13 | Singiete $6.45 | O
Singlel6 | 40CSP -40
ADUC7022 BCP32 10 i 32k 4K 13 Oeto | SE | e | $5.30
ADUC7022 ACP32 10 : 32k 4K 13 | Singield $4.55
ADUC7024 BST62 10 2 62Kk 8k 30 3‘1Fg_‘§iste 64QFP $9.65 | o
O
ADUC7024 BCP62 10 2 62k 8k 30 | 3-Phase 40 | 9965 | QO
+105 Q2
ADUC7025 BCP62 12 i 62k 8k 30 16-bit | oo 760 | R
w
ADUC7025 BCP32 12 i 32k 4K 30 | 3-Phase $6.55
ADUC7026 BST62 12 4 S s 40 16-bit $1285 | &
(+Ext) (+Ext) c
62K 8k B0QFP | 40 Q2
_ _ ~l
ADUC7027 BST62 16 (oxy | (sxy | 40| 3Phase | 14dam | G50 | s830 | 85
62k 8k : 3
ADUC7027 AST62 16 - GExt) | (Exty | %O 16-bit $690 | O
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Processing Power

12

+ 1 +

C7000 Se

Your choice of MCU
integrated with
precision 12-Bit to 24-Bit

Precision Analog
Converters

ADuC800 Series
12-Cycle Core

: ANALOG
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MicroConverter®

Precision Analog Microcontroller
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PRECISION Netwark
TARGET i )» Lo g | e—e- | FFOCESSING e

ULTRA

- sounp ARMTTOMI 1E-BIT FWM o

/ )> GENERATOR
RAE ¢ I\ 0-10
\ 12-BIT - | FLASHIEE 12-BIT o
MEMOR |

ADC DAC

PLA || 2Dppm
Wref

D + On-Chip

Man 1D &
12-BIT GP Timers System
IDAE Wi Timers o

ADuUC702x
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ADuC7020
Optical

SFP Reference Design based on
the ADN2890 and ADN2870
amplifiers.

16

SFP Module

In_put Rx Stage

inpue Optical i
| Fiber

| output optical
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B POWERED




17

Command

Feedback

ANALOG
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ADuC7024

Power
Stage

User Inputs
System Diagnostics
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b 0 11203%04

QPERATING SYSTEMS ASK ARM B4

ARM Connected Community

All companies below are Connected Community members that provide Operating Systems relevant to
the Aautomotive market. Click to check their product information in the Connected Community online
catalogue:

Accelerated Technology - Mucleus PLLUS
i Systems - Chl-RTH

ESOL Co. Ltd - PrkERMNEL

ETAS GmbH - ERCOSERK

Express Logic - Threads

Grape Systems Inc - Thread:-ulTROMN
Green Hills Software - INTEGRITY™ RTOS
Livedevices - SSxXA/REeal-time Architect
Lyrnusorks - LynxOQs

Metrowerks - OSEKurbo

Microsoft- Windows CE MNET
Montavista - Montavista Linux

Qudadros Systems - BTHEC

Wind River Systems - OSERMWOrks

These QOperating Systems are also relevant to this market and support ARM:
Fro2SEk, OSE Epsilon, QrE Medtrino RTOS, osCAN and OSEKplus.
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1983 Start of Development for a 32-Bit RISC Machine called

ACORN RISC MACHINE

1985 ARML1 first Silicon new name Advanced RISC Machine

1987 ARM2 Silicon
1992 ARM Ltd (SHARP one of the first licencies)

21

ANALOG
DEVICES



22

Bandgap
Reference [©©° |

12bit DAC
12bit DAC

o VREF 12bit DAC
[~ I 12bit DAC
RAM

; C'i)lgseh& 3-Phase
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ARM7
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ARM Architecture
Reference Manual

ARM7TDMI
Data Sheet ARM7TDMI

(Rev4)

Technical Reference Manual

ARM

ARM DDI0100E Copyright @ 1996-2000 ARM Limited. AN nghts reserved.
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Additional :
ARM7TDMI Data Sheet
ARM DDIO0O29E Part 1 to 3

Technical Reference Manual
ARM DDI00210B_7TDMI_R4 trm
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(2 Ermor Messzages
[Z1 Library Reference
(21 Appendix

E? CARM User’s Guide

aH - 5

Hide Back Frint

LContents | Index I §earch|

[ER) C4RM Intraduction
(23 Campiling Pragrams
(23 Language Extensio
[Z1 Preprocessar

(27 Advanced Programn

Al

GNUPro® Toolkit
GNUPro Compiler Tools

= Using GNU CC
= The C Preprocessor

O redhat

GNUPro 2001
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Core and Memory

ARMY

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 = ARM/TDMI

T

D
M
|

Thumb (16-bit) instruction set support
Debug features integrated on-chip

Multiply and Multiply-Accumulate operations

In-Circuit Emulation hardware built-in

ANALOG
DEVICES



Core and Memory

AMT 2kB X 32 SRAM

26

] (] (=]
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'”ne 1| Fetch | Decode |Execute
2 Fetch | Decode | Execute
3 Fetch | Decode |Execute
Instruction
>
. Time
Load-store architecture:
The processor only process values in registers
Data transfer instructions
ANALOG

DEVICES



7 $ P g Core and Memory
2kB X 32 SRAM
P oy | | wxzzonan |

U ] | rasniteron
6 modes 6 register = | |
rl
ban kS > usable in user mode
37 registers: 3
g 3 | |
31 general purpose 5 system modes only
. ré
6 status registers = f
. r8 fiq
Context saving L 19_fig
ro -
m r10_fiq
r :
r11 fiq , L r13 und
rﬂ r12_fiq r13 abt r13_!rq rl4 und
r r13_fiq r13 svc r14_abt r14 irq
rl3 r14._fig rl4 svc
ri4
r15 (PC)
[ [ 4 SPSR_irq SPSR und
__CPSR SPSR_fig o R SR
user mode fiq svc  abord irg undefined

mode mode mode mode mode
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Core and Memory

M7 2kB X 32 SRAM

3kB X 16
HHHHHHHHHHHH

TDMI
Mcu
osc
e 4ELL

Current Program Status Register

Condition
code flags Reserved Control bits
| | |
| | | |
31 30 29 28 27 26 25 24 23 8 7 6 5 4 3 2 1 0
NEE‘U-----//-IFTMdMEMEWMﬂ
Overflow |— Mode bits
Carry or borrow or extend State bit
Zero FIQ disable
Negative or less than IRQ disable
o8 ANALOG

DEVICES



Core and Memory

& ! Y | L
wew | [~ mare ]
3130202827 262524232221 201918171615 14131211109 87654 3210
Cond |0]O)1| Opcode |S En Rd Operand2 Data/Frocessing/
PSR Transfer
Cond |O|O|OJOJOJO)ALS Rd En Rs 1101011 Em Multiply
Cond |o]ojojo1qulAals]| RdH RdLo Rn 1{o]0]1 Em Multiply Long
Cond |O|C|O1|OB]O)O Rn Rd olofogol1jo)o] Em Single Data Swap
Cond |OJOJotjoqoptjoptpttigprprprprgr]ojoyoli En Branch and Exchange
Cond [of|ofo|jrjugofwiL] Rn Rd olojojol1|s|{H]1| Rm Halfword Data Transfer;
register offset
Cond |o|ofo|PlUl1|wW]L Rn Rd Offset [1|S|H|1] Offset | Halfword Data Transfer:
immendiate offset
Cond |O]1]1|FIUIBIW]L Rn Rd Offset Single Data Transfer
Cond |1 [|0|O|PIUIBIWNL En Reqgister List Block Data Transfer
Cond [1]0]1]L Offset Branch
Cond--FE P TP IEBRRAT L Rn R CRE ifsat Coprocessor Data Transfer
Sond oo ePaps CHEN R ERE CF 1| CRm | Coprocessor Data Operation
Gond: [T ET el ek i - CR Rl LP# CP oyl ZRmo | Coprocessor Register Transfer
Gipe
Cond |1]1|1]1 lgnored by processor Software Interrupt

3130202827 262524252221201918171615141312 1110987654 3210

ANALOG
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Core and Memory

ARMT 2kB X 32 SRAM
TDMI
Mcu 31kB X 16
osc
s SELL

All instructions have a condition field
Example:
CMP ro, #5
BEQ BYPASS CMP r0, #5
ADD r1, rl, r0 “ ADDNE rl, rl, rO
SUB rl, rl, r2 SUBNE rl, rl, r2
BYPASS
If (rO 1=5)
{
rl:=rl+r0-r2;
}
30 ANALOG
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Operand2 options:
Register
12-bit immediate value

Shifted register operands
6 different shift operations:

ADD 5, 15, r3
ADD r3, r2, #3

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)

2 ways of specifying the quantity:
8-bit iImmediate value
RegiSter (Only 8 LSB) ADD (3, 12, rl, LSL #3
ADD r5, 15, r3, LSL r2

Core and Memory

AMT 2kB X 32 SRAM

3kB X 16

HHHHHHHHHHHH

TDMI
Mcu
osc
e 4PLL

31
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Core and Memory

M7 2kB X 32 SRAM

3kB X 16
HHHHHHHHHHHH

TDMI
Mcu
osc
e 4ELL

Restricted access to r8-r12 and CPSR

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

RO

R1

R2

R3

R4

R5

R6

R7

RE

R9

R10

R11

R12

Stack Pointer (R13)

Link Register (R14)

Program Counter (R15)

CPSR

SPSR

Lo registers

Hi registers

32

ANALOG
DEVICES



P Core and Memory
! A= ) 3 7 ,:_gm 2KB X 32 SRAM

Mcu 31kB X 16
FLASH/EEPROM

THUMB state ARM state
RO — RO -
R1 S s R1

R2 —_—l R2 0
R3 —_—l R3 f:i:
R4 — R4 ﬁ
R5 —_— R5 5
R6 —> R6 =

R7 E— R7 -

R8 -

R9

R10 0
R11 ;:i:
R12 )
Stack Pointer (SP) —e | Stack Pointer (R13) E
Link Register (LR) — | Link Register (R14) T

Program Counter (PC)| === |Program Counter (R15)|-

CPSR —_— CPSR
SPSR — SPSR
ANALOG

DEVICES
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$H3 &
1$S 1

15 14 13 12 1110 @ 8 7 6 &5 4 3 2 1
1T|10j0]0 Op Cffsets Rs Rd
2101001111 [9p] Rnioffsets Rs Rd
3 lojol1 Op Rd Offsets
4 1ol1]jojoja)]o Op Rs Rd
sl1oft11ofjojol1 Op |H1|H2 Rs/Hs Rd/Hd
G lOol1]10]0O]A1 Rd Waords
T1o0l1]1o0l1]lL]EB]|O Ro REb Rd
101101 H]S]| Ro Rb Rd
alol1]1]|B]L Offsets Rb Rd
Mml1jojojo|L Offsets Rb Rd
Ml1]1o]lo]l1]|L Rd Waords
1211101 1]0]|5F Rd Waords
1[3l11ol1|1jojojojol]ls SWord?
1110111 1|L]1T]O0|R Rlist
111|010 L Rb Rlist
1wl 111]10]1 Cond Softsets
wl1p1 o111 1]111]1 Yalued
w111 1]10]0 Offset11
191111111 1]|H Offset

15 14 13 12 11 10 @ 8 7 & & 4 3 2 1

Move Shifted register
Addisubtract

Movelcompare/fadd/
subtract immediate

AL operations

Hi reqgister operations
/branch exchange

PC-relative load

Load/store with register
offset

Load/store sign-extended
byte/halfword

Load/store with immediate
offset

Load/store halfword
SP-relative load/store
Load address

Add offset to stack pointer
Pushipop register

Multiple load/store
Conditional branch
Software interrupt
Unconditional branch

Long branch with link

Core and Memory

ARMT
TDMI
Mcu

2kB X 32 SRAM
31kB X 16
FLASH/EEPROM

JTAG

osc
& PLL

ANALOG
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(N

1
External 16-bit Memory
Interface |
(ADUC7026 Only) .

62Kbytes Flash
Program and Data
Memory

ARM7TDMI
MCU

8Kbytes
Internal RAM

MMRs

Memory |e

Mapped
Registers

ADuUC7000 Series

A

\ 4

Multi-Channel
ADC

DACs

Comparator

PLA

Timers

Serial Comms
UART, SPI and I2C

Digital 1/0

Core and Memory

ARMT 2kB X 32 SRAM
TDMI
Mcu 31kB X 16
FLASH/EEPROM
osc

ANALOG
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ARMY 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

OxFFFFO000

0x40000000

0x30000000

0x20000000

0x10000000

0x00080000

0x00010000

0x00000000

MMRs

256kB
External Memory 3

(reserved)

256kB
External Memory 2

(reserved)

256kB
External Memory 1

(reserved)

256kB
External Memory 0

(reserved)

2kB Factory Kernel

62kB Flash

(reserved)

8kB SRAM

62kB re-mappable
(internal Flash or RAM)

Core and Memory

ARMT 2kB X 32 SRAM

TDMI

Mcu 3kB X 16
HHHHHHHHHHHH

ANALOG
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0 Core and Memory

$ /0 8 ARMT 2kB X 32 SRAM
31kB X 16

EEEEEEEEEEEE

TDMI
Mcu
osc
e

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

bit31 bitO
Byte3 | Byte2 | Bytel | ByteO
: : : OXFFFFFFFFh

7 6 S 4 0x00000004h
3 2 1 0 0x00000000h

32 bits

ANALOG
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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

38

aul| SSalppe enxa T

BTep/SSaIppe a9\

¥

16-Dbit

A

v

External Flash

External RAM

8-bit

+—>

External
Flash

Core and Memory

AMT 2kB X 32 SRAM

3kB X 16
HHHHHHHHHHHH

TDMI
Mcu
osc
e 4ELL

External
RAM

ANALOG
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Core and Memory
< < ARMT 2kB X 32 SRAM
TOMI
Mcu 31kB X 16

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

ANALOG
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il

» COMPARATOR

o
DAC PLA

-
g
GPIO
VREF
RAM Flash
Code &
Data
Memory
ARM7
TDMI
MCU Watchdog SIECIZ/
Timer
45MIPS
Supply Timers /
Monitor Counters
3 Serial ig
< eral
£ Download UART
=10)
=}
ADuC702x

O----0
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Bandgap
Reference
ADCO C_\
apcis O < T/H
ADCCOM O—
/
Temperature
Monitor

41

Analog Input
Ance (O

12bit
ADC

12bit, IMSPS

0-t0-Vger OF Vit

Input Modes
Single-Ended
Psudo-Differential
Fully Differential

Trigger Modes
External CONVST Pin
Timer Overflow
Software Trigger
PLA Trigger
Continuous
Key Specs @1MSPS
INL = 1.50LSB, DNL = 1LSB
Offset/Gain = £5L.SB
SNR =71dB

ANALOG
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Analog Input
ace (O

— Interrupt
Analog Input2 O _I_
> Output Pin
Analog Input 3 8 El _
Vref -
ﬂ —> PLA Input

DAC
programmable 0.5us to 10us
7.5mV Hysteresis programmable Response
42 ANALOG
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Output Buffer

Bypass
—_—0 O

AV,
Vier =@
DAC—¢
) O
O
] b_I
oo
) O
—0 O
43

DAC
Output

Analog Output

& w ] ]
2| |8 1 ]
2018 g ]
g g g g
i) \& g g
o o O O
S 5 5 5
g 3 2 2
F 2 H
& &8 a8 8

12bit String DAC

Output Modes
0-to-AVpp
0-to-Vrer
0-t0-DACer

Settling Time
Buffered: 10ms
Unbuffered: 15ms

Key Specs
INL =1.5L.SB, DNL=+1LSB
Offset Error
Buffered: = +5mV max
Unbuffered: = £2mV max
Gain Error = +0.5%

ANALOG
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Bandgap
Reference

S~

XN

12bit
ADC

Temperature

Monitor

[ —

COMPARATOR
o

DA PLA

L.

g 12bit DAC
GPIO
VREF 12bit DAC
12bit DAC
RAM
Flash 3-Phase
Code & PWM
Data
Memory
ARM7
TDMI
MCU Watchdog SIZP(IZI
Timer
45MIPS
Supply Timers /
Monitor Counters
3 ig
a Serial
E—J; Download UART
=
S

ADuUC702x
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Flexible serial I1/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 1°C compatible ports

GPIOs configured in mode 2

2 full hardware master and slave devices
Extra features for optical applications:

Address matching, up to 4

Start and stop detection
45

\_O
1I2C0O0 [
- [0
10
2c1 [ 28
€8
sPI [ X [£8
RO
10
UART | g
/
ANALOG
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Clock source, Prescaler, Count up/down option

TimerO: RTOS
general purpose 16-bit count-down timer

Timerl: TIC

DN 32-bit general purpose, count-down or count-up.
~ capture interrupt event option

=

! Timer2: Wake Up Timer
= Z:E i 5 /\ 32-bit wake-up timer, count-down or count-up

UP

Timer3: WatchDog Timer

DN 16-bit count-down timer with normal or watchdog
~_~ mode

ANALOG
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PSM
Monitors digital supply
2 Programmable Trip Levels
Gives time to avoid data loss

IOV 4,
3.07V

IOV,

2.79V

[/ INTERRUPT _ | INTERRUPT

ANALOG
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Core Clock

PWMCON

PWMDATO
PWMDAT1
PWMDAT?2

PWMCHO
PWMCH1
PWMCH2

PWMEN

PWMCFG

E 2

L 2

Three-Phase
PWM Timing

Unit

CLK SYNC RESET

A

A

&

Additional Peripherals
SERIAL I/0

PLA | |yaRT, sP1, 2xi2g]
4 GEN. PUR-

Three Phase
PWM

PWMOH
PWMOL
PWM1H
PWM1L
PWM2H
PMW2L

PWMSYNC

>O PWMSYNC

[ ADuC7024/5/6/7 only]

48

© PWMTRIP
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Additional Peripherals
SERIAL 110
PLA | luanr, spi, 2x%g
4 GEN. PUR-
POSE TIMERS
Three Phase
PWM

ANALOG
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GO ST 5 & !
é !

For all exception the core Vector

Exception | Mode

runs ARM code! (32-bit Address
:E”S”“C_t'on) Reset SVC | 0x00000000
xception vectors Undefined

6 level of priority instruction | YNP | 0x00000004

Reset

Software
Data abort nermupt | SVC | 0x00000008
FIQ Prefetch
refetc
IRQ abort Abort | 0Ox0000000C

Prefetch abort
SWI, undefined instruction

Data Abort | Abort | 0Ox00000010
IRQ IRQ | 0x00000018
FIQ FIQ 0x0000001C

ANALOG
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Additional Peripherals
SERIAL I/0
PLA | |yaRT, sP1, 2xi2g]
4 GEN. PUR-

Three Phase
PWM

@
%

-
|
o
-

o] Control-Register-Sets
, /2
-] 3 for IRQ and FIQ each
' 0 /
' /
# $% 1 & 1 /2%
O *1 & 1 =z
' )( I
-0 # / 2 4
. / 3
0 1
2
2
/ 1
/ 2
# %

51 ANALOG
DEVICES



Additional Peripherals

Configured by
Run-Time

— Software =
\/

\ 4
A 4

GPIO Pins GPIO Pins

\ 4
A 4

Register Bits Programmable Register Bits

Logic
Array

\ 4

A 4

PLA Feedback Interrupts

\ 4

A 4

Clocks ADC Convert Start

ANALOG
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Additional Peripherals

+ < /
| 1 | 1
. PLABlock0O . PLABlock1
: : : |
1
: PLA : : PLA :
: element : : element E
1 1 1
1 1 1
PLA : : PLA :
: element : : element E
CLOCK SOURCE: 1 : CLOCK SOURCE: | :
GPIO pin, : PLA : GPIO pin, : PLA :
system clock, 1 element E system clock, E element !
timer overflow 1 I or timer overflow I
orim PLA : : PLA :
: element : : element E
1 1 1
1 1 1
PLA : : PLA :
: element : : element E
1 1 1
1 R 1 1 .
i PLA | | oureuts: : FgL) | ourrurs:
: element 1 GPIO pins, : element : & PIns,
INPUTS: I | register bits, INPUTS: ! | register bits,
GPIO pins, E PLA ! .ADC convst, QPlo pins, ] PLA ] .ADC convst,
register bits, etc. ! element | Interrupts, etc.  register bits, etc. ! element E Interrupts, etc.
1 1 1
1 1 1
PLA : l Pl :
: element : : element E
: : : .
1 1
tTTmTTmTTmmmems ! tmTTmTTTTmmTemes ' g ANALOG
53
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Element e———
Feedback &——

PLA Element

1 \
1
Input Bit e—
p 1 /
1
1
1
Input Pin  e— B
—l
Element e—— L~

Feedback &——

PLA Key Features
- 2 PLA Blocks
- Each Block has 8 Elements

- Think of it as Programmable
Glue Logic!

54

Clock Source e

Additional Peripherals
SERIAL 1/0
PLA | luanr, spi, 2x%g
4 GEN. PUR-
POSE TIMERS
Three Phase
PWM

Element
Output

Output Pin

LATCH

ADC Start

RrlR|O|lO| >

R|lO|l—,|O| @

- |- [~ o

= |O |O | O

o |- [ [~

Convert

Interrupts
Register Bits
Feedback
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Additional Peripherals

MMR Bit: S/W Enable @&——

. NOR T
GPIO Pin: H/W Enable @——— ; SRR :
 PLAElement6 ! . PLAOutput:
. AND - .
— . ADC CONVST
CMPO Pin: Trigger @— _I_ ]
PLA Element 7
Trip-Volt > — &
fip-voltage Comparator () —
Launch ADC Conversion if
Trigger Exceeds Trip Point
DAC AND System is Enabled
—/
55 ANALOG

DEVICES



KEIL
SOFTWARE

Bl fle Edt View Project Debug Flash Periphersls Tools SVCS Window Help o = _3(__‘
BEHF R o % Has 0 g @ B o e s m

b= DU 0| > E

o

T

020 int main (void) ¢

041
042 // for this example
RO 200000185 G043 unsigned char my address = 0x03;
-~ R1 00010244 044 unsigned char LINDATAO[S] = {0x30, Ox31, 0x32, Ox33, 0Ox34, 0x35, 0x36, Ox37};
R2 (00010244 045 unsigned char LINDATAI[&] = {0x30, 0x31, 0x32, 0x33, Ox34, 0x35, 0x36, O0x37}; ‘1
R3 00010008 950
R4 00000000 o047 FLLconf () ;
SRS (100000000 bl
[R5 x00011af4 08 IRG = My IRQ Funetion; // sSpecify Intsrrupt Service Rountine
R7 00000000 el
RE (200000000 o051 M32 (0xEEE££820) = 0x80000000; // Clsar Pro:
R9 00000000 052 M32 (0x££££0224) = O0x00; // CLear Premap
RIO 000114 o053 REMAP = 0x01: // Remsp Ram to 0x00
R 00000000 act
fiiieny 0000000 o0s5 inic_mw(): // to vake up the LIN transceivex
[ R13(5P) 00001 1ecD Bose |  cpepaT = oxo<000000; // P42 o d as an output. LED is turned
+RI4(LR)  (xD00DD0ed. o
RI5(FC)  (x00000152 osg GPLCON = 0117 // configure UART on SEMO & SEMI

“SPSR (B000DOO( Fie_GemntoRotobes GearSeciors &

B User/Syst... Tonlova 860 Gk 1| DLAE
Bl Fast Intemupt B
B Intemupt q
Supervisor ADuC7024 Programmable Logic Array PLA 2lement0
Hbort Block 0 output of element 0 as IRDC X
Uncefined i
ER LT
*|Include "C: \“Ke _ ol
‘IMAP OxfEEFOO0D,
GO
£
2 0 :
s ‘
5|ASSIGN BreakDisg
& [HTAT*]¥i} command]
EE [w0”  File to download =
Z G swhinsh 70244 dacerampletdacerample. hex Browse.
N
iE i Manitor Skatu
Click Reset for new download. A
Ready @ 9600 baud n,8.1. Press Reset on hardware.
1T oo ADI 1612 2437 received. Click Download button,
n = Downloading File... 716 butes
i ‘ Diownload Camplete. Click Fun to run program,
P38 =N
Lonfigure Beset Bun Exit
HCEIL
RISk ULINK

ANALOG
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ADUC70xX

\ 4

UARTI*

Download
Embedded Firmware

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

[lanmwso T

File to dawnload

IE: YDocuments and Settings'\WORKSHORP\DezktophaDuC7000 Browse, . |

— Maoritor Status

Connect test board to PC COMT at 3600 B aud.

Click. Start.

Connect test board to PC CORT at 3600 Baud. Click Start,
Ready (= 9600 baud n.8.1.

Fresz Download and pulze Reset on hardware.
ADUCTO20 6203 received.
Erazing 4 pages of 512 bytes each.
Dawrlnading ... 1692 bytes

e

- Eonfigure Start Fin E xit

i

o
iy

.

CODE hex ¥

72293313
”""’r’."ff
L

ANALOG
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ADUC/702x

To ENTER MCU core
Download r BM ‘| EXECUTING r
Mode 2K
1K Download
Kernel Space
ADuC702x
\ ’ RESET
To EXIT MCU core
Download BM EXECUTING
Mode

59

1K
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“or-

Standard

20-pin

USB i header
B8

= e S
~ EEE e _—
.. = TTeTTT et ==
« [ PP = =
e M —
LA ==
- IR
" —| .
sy .

[ e ULINK

- —.

Debugger Emulator Cable ADUC7 XXX

ANALOG
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Pl

ULINK

ADuUC 70xX
RxD
TxD
TMS
TDO MCU
core
TDI JTAG interface
TCK N2
TRST EmbeddedICE
(In-Circuit g
Emulator)

ANALOG
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ADUC70xX

\ 4

UARTI*

Download
Embedded Firmware

Emulator

ETTE— 3 . JTAG interface

N2

EmbeddedICE
(In-Circuit

A

\ 4

Emulator)

MCU
core

ANALOG
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% 0B 4 444
Precision Analoy Microcontrollers

rs (=] ]
Group:  general —il

8 | axa fps axa =

Siof| o0 e
File Run View Control Preferences Help 6288
4 T T T T T R = < 4 Bx1Bach
A0 DT BAS0 8B Fing Err
BxFFFFFU60
[test.c ~| |main | [mixep =] [ exuoeoo
Z 9x180bc <main+128>: cmp r3, #8 ; 0x0 || BxFFEFBGOC
- Bx180cH <{main+132>: beq Bx1808d8 <main+156> Bx8
2 ¢ 0x0
24 DAC1DAT = Bx000860000;
G 8x100cyd <main+136>: mun r3, #63744 ; Bxf000 ax8
= 0x100c8 <main+140>: sub r3, r3, #243 ; Bxf3 Bx108ch
= Bx180cc <{main+144>: mov r2, #8 ; Ox@
- 0x100d0 <main+148>: str r2, [r3] 9x10ac@
Ax1AAdL <main+152% - i} @x10808ec <main+176> @x18ach
breakpoint 2 at test.c:24 (0x000100d4) ox10aati
ENA breakpoint dolnttou::h FETTET
28 DAC1DAT = BxOFFFA0AA; —
- Bx1008d8 <main+156>: mun r2, #63744 ; BxF900 bx1084c
= 8x1008dc <main+160>: sub r2, r2, #243 ; Bxf3
= 0x100e8 <main+164>: mov r3, #H267386880 ; Oxffoo00a0
= Bx1080e4 <{main+168>: add v3, v3, #9830408 ; OGxfO000
= Bx100e8 <main+172>: str r3, [r2] Al
29 b
38
M for (j = B8; j < 18008688; j++) : :
B @x188ec <main+176>: mov ¥3, #8 ; 0x0 j Targetis LITTLE endi
= Bx100F0 <main+180>: str r3, [r11, -#16] 8 c ASCII
= 0x100F4 <main+184>: ldr ¥2, [r11, -#16] ;I Bx B4 PLBOFF | Ox0NBUB0FF | . o . ... ...
4| |»| |oxo4BuBBFF | BxOUOMOOFF | . ... .......
|Program stopped at line 11, 0x1004c [ N © 3 DA 0 O L BB i
BxBLO4O0FF | BxO40400FF | ... ... ... ..
BxFFFFFLA0 | Bx040400FF | 00404 00FF | 0xOLOLOOFF | BxO404A0FF | . ... . .......
|VIDE [ 7315 | Ingent BxFFFFFLDO | BxO40400FF | B 0404 00FF | 0xBLOLBBFF | BxO40UA0FF | . ... . .......
aduc7k.zip BxFFFFFLCO | BxO40400FF | B 0404 00FF | 0x0LOLABFF | BxO404A0FF | . ... .......

«o
|[7¢ testc-sourc—. [\ D LW 2202

& Startl J - N ] Vi VIDE - 2.00/10... | E: /aducTk/demo | E: /usr/local/bin I 74 Memory | 74 Registers
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Mini-Kit Connections

Mini-Kit PIN

18
38
12
9
13
3

Signal

NTRST
TMS
TCLK
TDI
TDO
GND

LPT PIN
25 SUB_D

2

11
17 - 25

65

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

Details on ADuUC702x Family

Hands-On-Training with ADuC7020
Summarization




Verdical System

Atteriuator -

Yertical
Armiplifier

THgger System

67

Display
sSysiem
CRT ‘ $
Horizontal System
| Swesp _|Horzontal
" | Gerneratar | Amplifier
I I I
Ramp Time Base
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DEVICES



68

S/

!
Display
Acruisition System
Vertical System Processing
[ )
. Analog to !
Verfical .
Attenuator =, I%aa' » W Digital | Memory
P Convertar ]
L
*
Probe Honzontal System
1 Sample
] Clock
2 Trgger System ——— -

ijil

Clock Time Base

¥

Digital
Display
System
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Digital
probgs

k) R e 222 -
ADuC7020
Eval board
Our Scope!
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/& T & » PH3 4 /3

/7 IAR Embedded Workbench IDE lelx]
File Edit Wiew Tools ‘Window Help
D@ & Bi]o o] =Y % % B 25 B

[ [
20 240 o
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/&

/% 1AR Embedded Workbench IDE

=181x]

File Edit View Project Tools Window Help

STRGHI E| o ||
STRG+0 Z

; ce...

Save
Save fs.,
Save All

STRG+S

Page Setup...
Bt

STHEHE

Recent Workspaces

| Exit

Open a Workspace file

Aistart| | @ (@ 3 7 |[J8 1aR Embedded Workb...

Ay S mEHE RS

[ |
PO LYY 2o
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DE 1 F. D : B8 ) P

A7 1AR Embedded Workbench IDE I —15]x]

File Edit Yiew Project Tools Window Help:

Dedd =i e[s o] Ay emEFlmuns

Lookin: | 5 IAR Code Examples x| @k E-

IIAR Code BExamples eww

IWod{space Files (*.eww)

Ready
msm| | & 3 o » || 98 1AR Embedded Workb...

I (]
P B 2
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7 1AR Embedded Workbench IDE \;Iilﬁl

Fle Edit View Project Tools Window Help

Y % % 65 % 5% D)

IBIlnk - Debug 'I

Files IHES|
=] IAR Code Examples

&) InterruptBlink - Debug [ » |
Multlnterrup—Debug | v |

Overview | 4DCcon | Blink | DacSine | Int « | v ]

*[ Log

] B3
CH\IAR Code ExamplesMisc\Blink.ewp [ [ ) [
Aistart] | @ (@ 3 7 |[J8 1aR Embedded Workb... DYl =s
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#
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