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UCTL fiwaunsiunisldern HMI(Human-Machine Interface)/ Network/

Microprocessors for Top-level

Operating Products with Human-Machine
Frequency Interfaqes, Extensive Networking
(MHz) Funtions and Greater Data
Processing Capabilities
800
NEW!
320
240

Advanced Microcontrollers

32 for Embedded Control Systems

* RZJA processors support
applications with HMIs
* RZIM chips (in develop-ment)

support IT apps

Control « » Data Processing

Microprocessor family



UCTL wiuniswaiunvuiadaya/ wunistenluldaw/ wuaussauy/

N PIC® MCU and dsPIC® DSC
MicROCHIP Family Roadmap

ot

dsPIC30

PIC24H

Enhanced
Mid-Range

Mid-Range

Baseline
' Performance
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PIC(Peripheral Interface Controller) fag1s@uaie Microchip

PIC18LF14K50 - 20 PINS, 16 KBytes Flash || PIC18F25J11 - 28 PINS, 32 KBytes Flash || PIC18F2685 - 28 PINS, 96 KBytes FIasII
| ADC,PWM,12C,SPI,EUSART,USB I | ADC,PWM,|2C,SPI,EUSART I | ADC,PWM,12C,SPI,.EUSART,ECAN

Some of The Microchip PIC18 Microcontroller

Microprocessor family



UCTL Mfluaun1na 3y deviaunnsiauvasaussausnnauiigiladng

- =) . = v
139Na17049 microcontroller Aaslindeezlsvs...
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\

NUIYAIININ

Flash/ RAM/ EEPROM

FRIN9HDENS
12C/ SPl/ UART(RS232)

waNnInelu

STUUUTZURIANAI9IY
AINTIVIVYUNYA
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BUILT-IN
CLOCK

LOW
POWER

MANAGE-
MENT |

TEMP
SENSOR
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139Na17049 microcontroller Aaslindeazlsuag...

WU2UUSIUaNE WUANIIN
= g IP / OP
SUELNDT Register
[~3 aa o/
nsiidasazurapnilu@sna
_ Central Processing Unit Memory

NSHOEITOYNTY | usarT

N15AUL28" o

CPU
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139Na17049 microcontroller Aaslindeazlsuag...
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111U28A147 RAM
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- 1/O Port B
Ya3aa617 Port B

IRIGN
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Serial Port \

Y29d9815UaUALUUBUNTH

14O Port C
Y3887 Port C
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PIC 8 bits Families

Microprocessor family

Base Line Mid-Range Enhanced Mid- PIC18
Range
No—oi-FPins 646 B=6+ =64 +5-166
Program Upto3KB Up to 14 KB Up to 28 KB Upto 128 KB
YU mmwmsuu
ta Memory Up to 134 Bytes Up to 368 Bytes Upto 1.5 KB Upto 4 KB
YU 12-bit 14-bit 14-bit 16-bit
o Si 35 49 83
1Y m IUN9 mwﬁ%mn%mﬂ
L')ﬂ']ﬁl\l jmu%ﬁ%qm 5 MIPS 8 MIPS Up to 16 MIPS
Feature » Comparator In addition of In addition of Mid- In addition of
« 8-bit ADC baseline range Enhanced Mid-
« Data Memory - SPI - High Performance range
. rnal Qsgillator - I2C - Multiple * CAN
GUN‘VI‘NaBa‘I‘m'IJ’e) NIUAUS) - UART communication * LIN
- PWM peripherals + USB
- 10-bit ADC * Ethemet
- OP- Amps * 12-bit ADC
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UCTL M3i59asnen ALauigeuazaesiaunmuInIggety

TM S320F2807X Temperatures | 105C 125C Q100

Sensing Processing Actuation

ADCH1: 12-bit, 3.1 MSPS C28x™ CPU 512E erwa%Jieﬁéw Ju
p | A L

nUaI%U"i AZC2: 12:hit, 31 MEPS 120 MHz .
Fault Trip Zones

12-bit DAC

ADC3: 12-bit, 3.1 MSPS FPU

| 8x Windowed Comparators w/ TMU
integraza |2 bit DAC Connectivity
8x Sigma Delta Channels CLA coprocessor
(9x Filtars ner channal) 120 MHz 4x UART

TRURRORAN] | Tonperature Sensor =1 in 91380813501
e =
ch DMA =y

DUNTAUBLI)

6x eCAP
Memory 2x CAN 2.0B
Debug Up to 512 kB Flash +ECC USB 2.0 OTG FS MAC & PHY
HE AR Up to 100 kB SRAMetparity

P & Clocki
System Modules %%?1%@@;H@ones ov: :0 MHz (:s:c =

4-20 MHz Ext OSC Input

3x 32-bit CPU Timers Boot ROM
NMI Watchdog Timer EMIF
192 Interrupt PIE

Microprocessor family



K70 Family
K60 Family
K50 Family
K40 Family
K30 Family
K20 Family

K10 Family

128-512KB

64-512KB

64-512KB

32KB-1MB

32KB-1MB

512KB-IMB  196-256pin .W.‘%’ﬁﬂ
t‘.j] x
- < 8 = M
0 i < 8
0 i 8

0 - o<
32-144pin W

256KB-1MB  100-256pin

64-144pin
64-144pin
64-144pin

32-144pin

pe
transnmpedance
amplifiers

58495U USB port

S995UNISUEAINE

$995UN15 L ULASaUNY

S895UNISLVISHAE

NIATVLIUFYEYIA

N EAUA LA

Lansransinala

(Y} [ 6 v 1 Y A v v v
duguaneal dxvauaussausde liaanldaulaniunasnis
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UCTL M3isiasnenu ALauigeudeasnauaussausnisiuanungsu

« RX Family Lineup
Single architecture extending from the low end to the high end
High Performance

’ The RX flagship with high spead and advanced functionality | ﬂ m
RX700 seri M, 240MHz operation, 4M8 flash, IEEE 1588, Ethernet x 2, USB,
CAN, encryption
~ . Y 1 v = 1
The RX mamstream with high performance and extersive lineup a B ia Q ﬁu ﬂ r] i 6U Lﬂ ia GU ’] 8

RX6OO SERIES Max. 120MHz operation, 4MB Mlash, EEE 1588, Ethernet, USB, CAN,

motoe control m

v

7 \
Best mix of low power consumption and high performance B

UsZNIANAIIIY

S995UNISLYDURD

| SERIES Max. 54MHz operation, TM8 flash, 1,62 5.5V operating voltage, o/ IS
‘ RXZOO capacitive touch, USB, CAN, 24-bit AF A/D, motor control D n u ﬁaﬁiﬂﬂ‘a‘]u’us,ﬂﬂ
A 7
f Uit ficlent entry-level i i U 1813,
ra-powes-efficient entry-level senas /
RX100) series M, 32MHz operation, 8 to 512KB flash, capacitive touch, LCD, SB Luuﬂiuaq AQEUNIEN

il ) U EEE .
Low Power IDNIUISUUAUNE

- | Large<capacity memory @ Ethemet I Connectivit Security functionall wqael; Y
Highpe,fo,ma"nf; . / y y USTNIANAI9IY
M | Hard 74 (.Y
otor contro 3 Touch functionality Power efficient v ardware support EEERLRI-Yo L LI oo o Fata
Power control safety functions

(Y} [ 6 74 1 Y A v v Y
duguaneal dxvauaussausde liaanldaulaniunasnis
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A J,J,J/
ADE/ DAE/ IU-3UL3aA

Suppon

CRC16 CRC32 AES/DES Crypto

WIWN(RTC)/
AAUU-AULIA/

Interrupt
Comtroller

DMA
Comtroller

LS9/

EEPROM SRAM

YRIN19EE15 . .
y ) NUIYAITNUIN/
Auaunsal v o o

L NAVAVINIY/

ANYUBNDU)

16-bit Timer/Counters 2 usse
32PWM USART SPI 2C

PWM=Pulse Width Modulation J Universal Asynchronous Receiver/Transmitter
Serial Peripheral Interface | Inter-Integrated Circuit [ Universal Serial Bus

Microprocessor family




UCTL Mfluaun1na 3y deviaunnsiauvasaussausnnauiigiladng

0d-128 KB
Flash

Memory Bus

!

16 MIPS 32 MHz CORE

; Ragister File
- I "y

16-bit ALL 1616

iTx 1T
IR

Address
Ganeraticn

JTAG & Emul.

Bamel Shaflar
Interface

Microprocessor family

& Channel
DA,

Inferrupt
Gonirol

sng |elayduag

ADC, 18-bit, 2ch Sigma Delta

. AT, 12:hit, 50ch I
.. DAC, 10-bit, 2ch II

2 Op Amps
. 16-bit Timers - & I
. ICrOQC/PWM -5 I
. UAHT - 2 I

SP| -2

o™ 2

USH - OTE

LCD Dyvivor /472 Sepmonis

CTHU lar Towsh

Farallel Masgier Parl

CRE

L DS Brown

' OS Watchdog Timer

out Rgsat

W [nterrupt O

Fhaal-Time Clock Calendar

128LUGIIB]L]
Boj ey

j2aRs ud
|esaydiiag
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ALAUNINATY F2TIBUNTWIINVBIENTTOULNAUIILUT R4

MC33724 —? I:J-’SIQ Eht:lcl-c p u tS

E-Field Sensor —iy  Flow DeteclorfSeal

. —i
Ke MC33872 MPXM2010
P‘__""; Inp ut MG33975 . Temperature Sensors
ac MC33093 ] Fressure Sensors
OO0 MSDI .
L1 OOl - » Door Closed Sensor
U L L | sesssss
MC33875 - o | /o ADC Timing
”ﬁg?a Functions
: 4 Comms —fi= Waler Inlet
.--'r Display Fanel LB — = \Water Outlel
______ MC33972 —® Pump
| “Commpinicationy Neiinre raling Elema
o Heaating Elemeent
ge in Fulure MC33883 Mi
J MSDI —® Detergent Adder
| Modals: *
I Sending messages Ou U o
i to other products | LtEsMEmp ry
; 1o ’
- programs inpul
IN IPUtS MMABGZ000 . E by user storkd l
Acceleration Sensor PWM L Hl and manapqd here J
_: I l MC33289 : MC33289 i
Metor Power |C Power IC - Alarm
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gUNTal939AU299IBENNIBUNG dziiounInsIuvasaNssausiiinladng

5995U USB port LA e

SAMZU
™

12 “o. .’f »

S995USSUU
fnralsae

naudIla
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gUN3al939NU2995BLaNNIaTing aziiaunInsduvasaussauzidiladne

( Power Switch )

(4 Pin- UARTZ £

(IAP Programming Pon

( Micro B USB J

Microprocessor family
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UCTL AVR

UCTL PIN ASSIGNMENT  f1a8198U8%a Atmega 168

wasen PD

wasa PD

(PCINT16 /RXD) PDO | 2 l

(PCINT18/INTO) PD2 | 4

(PCINT14 / Reset) PC6 | 1 |

(PCINT17 / TXD) PD1 | 3 |

(PCINT19/0OC2B/INT1)PD3| 5

(PCINT20 / XCK /TO) PD4 | 6

VCC| 7 |
GND| 8 I

(PCINT6 / XTAL1 / TOSC1) PB6 | 9 |

(PCINT7 / XTAL2 / TOSC2) PB7 | 10 |

(PCINT21/0C0B/T1)PDS5 | 12
(PCINT22 / OCOA / AINO) PD6 | 12 |
(PCINT23 /AIN1) PD7 | 13

(PCINTO / CLKO /ICP1) PBO| 14

‘ATmega 168

| 27| PC4 (ADC4 / SDA/ PCINT12)
| 26| PC3 (ADC3/PCINT11)

| 25| PC2 (ADC2 / PCINT10)

| 24| PC1 (ADC1/ PCINT9)

| 23 | PCO (ADCO / PCINTS)

122 GND
| 21| AREF

20| AVCC

L 19| PB5 (SCK/PCTINTS)

| 18] PB4 (MISO/PCTINT4)

| 17| PB3 (MOSI/OC2A/PCTINT3)
| 16| PB2(SS/OC1B/PCTINT2)
45| PB1(OC1A/PCTINT1)

Microprocessor family

Leam by Invention

| 28| PC5 (ADC5/ SCL/ PCINT13) wa%m PC

Wasn PB

Iinventors:Force



UCTL ARDUINO Bootloader

Memory Map without Bootloader Memory Map with Bootloader
Reset Vector Reset Vector
Interrupt Vector Low Interrupt Vector Low SR -
Interrupt Vector High Interrupt Vector High """"""éj
User Main < < :

Bootloader Code

User Reset Vector

User Interrupt Vector Low -4""""55
User Interrupt Vector High [d:cfeees
User Main +——

User Code

User Code

Microprocessor family



UCTL ARDUINO

=\

UCTL sinagne Bootloader 3UdHa

, Arduino YUN

A

Microprocessor family

rduino YUN

Arduino UNO

Oz

OxFEE

No
bootl oader

TT=ser
program

Oxz000
Oz=004

CxEFC0

OxFFF

Bootloader
installed

Jump to bootloader

Downloaded
user

program

Eoctloader
256 words




ARDUINO: vasamuunisurlulagu/ swunussdasn/ . anienig/

I;roto Shield

WiFi Shield Wireless Proto Shield Motor Shield

badddd didiii®

GSM Shield Wireless SD Proto Shield

Microprocessor family



ARDUINO: Pin Assignment & Duty (CPU on Arduino Uno)

THE
UNOFFICIAL

ARDUINO

&
ATMEGA328
PINOUT DIAGRAM

LEGEND
GND

CONTROL

PORT PIN
ATMEGA328 PIN FUNC
DIGITAL PIN

www.pighioo.com

@ ool

(ot
29 JAN 2013

Microprocessor family
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G
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by

Ircu

GCE=X

ARDUINO

K5 ® R1 OVee o
10k
= Vee CT e*
100n Ic1
= S
RESET | & 4 pce PC5
DO(RX) .-7 21 PDO PC4
D1(TX) 3 21 PD1 PC3
i ; 0
D2| e PO2  ~] PC2
D3 2 S{pps () pet
D4 | oS ilpos < Pco
v
2opF vee|el—T Ve Hvee O on
C2_|| GND| o 15 — id F) I'IE'I AREF
Xtall == —|—16MH = lees = Avee
- 10
C3"‘|I = pe7 < P85
22pF  D5| o M pps PB4 |-1& 1
L D6 | e42 12y PD6 PB3 |1Z e
D7| &4 Y pp7 PB2 |16 13
D8| o4 1 peo PB1 |14 i
K4 IC2 Vee +5v LED1
7305 Q
o—Plo+— P—o— o| k6
ol D1 s W@ LED2
C4 mpm C5 - v GND
1IR3
® @ > =" | K7

Lo | AN5
Lo [ AN4
® | AN3
e | AN2
e | AN1
e | ANO

AGND
ARef
AVcc

D13
D12
D11
D10
D9

Microprocessor family



ARDUINO: Base circuit of Arduino Uno (ATmega328)

~10 kQ
Resistor
Switch(Normally Open)

|||——D_/ | | RESET A5 f—
——] DO (RX) Ad f—
= D1 (TX) A3
UI_ — D2 A2 |
)
= — b3 (PWM) Al f—
— D4 A0 p—
vce GND ||| IE
? |
|||— GND AREF —1
XLAT1 AvCC
Crystal ——] xuar2 S, /Ix
— D5 (PWM) D12 p— '
—] D6 (PWM) D11 (PWM) jmmmm LED
o ————
22pF 22pF —] D7 D10 (PWM) f— ~200 Q $
Capacitor | Capacitor Resistor g
—— —— —q D8 D9 (PWM) frmm
J_ ATmega328 =

Microprocessor family



Microcontroller : vasaninluldmiuaugunsainielusaaus/
MCU ¢aanann Microcontroller Unit

mq A8 Realview ©IAR

SOFTWARE ARM® Tools by ARM SYSTEMS

Software Driver Evaluation Board Evaluation IDE
_— /i : A “ ‘“l; ’y“l -
~ <<\ . | i Automotive LAN for o
‘ I 1 l f 1 Power Train and Chassis
‘Ill'lllll LA R R R R R RR R NN -e lllII.‘. Batteryunit
Solenoid Driver Spansion : \ 12V I
Crank Sensor | LTI € ('l’)%"tco g% I<_.
(Main)

Engine

@ b vt ¢ | s Power Converter
:gan;’log s e & Charger Unit
u =12 s
() EngineECU ! Spansion -

| 5, i 32bit MCU : T
............................... et bt : |
LA 3phase Inverter ' : Dual-core : "ﬂ.
~ Gl Gate Drivers < H  ARMCortex-R5F R AN '_ :
] . 2MB Emb. Flash - Sensor R
> p— 3%"::;:::?' _>\
Sens.vor : MCU [Sub) : Generator
EV: electric vehicles ECU: engine control unit

Microprocessor family



Microccontroller : uasanun Ul

Mmelutnuizaw/ Tuanaunssuvunnany/ dunlue/

Microprocessor family



UCTL PIC f28819n1531929aUn3alinaavigiuaniaaaugil 4 vian

5V DC Supply
0

: I
= 5D
BBBBB | L Eﬁ]

AaUszuana PIC16F676

Microprocessor family
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UCTL AT89C51 vuaeauusayusnegaeluiy

Jearanien dauLYausanINA:
_drudiausianzurann -msﬁlammwagnsm (UART)
-dausasiunisinsa/n1snauna -Yasiaans 2 ¥aa(Po, P1)
-drudousonivia “NWTIVIM 3 2

ANALOG DIGITAL I/O
PERIPHERALS 2
UART | = ort

A 12-bit SPI <
M1 00 ksps [> PCA N & || port 1

Timer 0

X ADC O

Timer 1] | &

VOLTAGE . O
COMPARATOR | |Timer 2 LIN

| VREF | | VREG|

L 24.5 MHz High Precision (10.5%) Internal Oscillator
. o/ a 1 [
SAUIDIIUNTIINNFND /ﬂ’]‘iﬂ’J‘Uf’]i&I : [ HIGH-SPEED CONTROLLER CORE
. | 8/4/2 kB 8051 CPU = |
NITVAVINIAY/ WA Y IS cswes) (el
FLEXIBLE DEBUG
(SRAM)/ WU 8EUvaYUITY [ [[nrerrupts| circuimry | POR| WOT

Microprocessor family



UCTL AT89C51

UCTL funiaedndnysneeitaganelufiu (fetneadude AT89C51)

AIUASINFIUIANDNNT

UUYAIIUIT ROM:
External
Interrupts (fiucode Anmunldeu

| |
On-chip (f] 1.t
RAM TimAerl I
¥ £t T

LULLAZN1SAULIAN

oudansioans
aynsunuAguan(serial)

Interrupt
Control

\—'—l
sinduy 19jUN0))

YaLvaNAanuaUnIal
aleuan: PO, P1, P2, P3

daunlruAuUEvaya Us
Bus Serlal . . y
Control ALY wazUanIUAY

° a a
d'mn'auqu daunuuAAMAD

IH
inH

PO P1P2P3 TXD RXD

NISVAVINE  UNITVIY
\ddx ess/Data

Microprocessor family
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UCTL AT89C51
UCTL Aun1siyausiagunsaliiugnu Aded1a¥uavie AT89C51

P3SvVH1RO2
—1 P10 VCC o ® +VCC
e = P11 PO.0{ADD) Be
RIS P12 PO.1(ADT) ==
——— — — - S| P13 P0.2(AD2) B2
A G P15 oD 2 P89V51 SERIES
R S Rk PO.Se00 s MICROCONTROLLER
— : b0 7ia07 B FROGRAMER CIRCUIT DIAGRAM
I 2 [ A/PP) BL—
(wn] SO g o e o o e e e o o o o o e e o = = -
: i .
l | 12 Paaqn  pzeeid B2 1S weilo v f].:l‘ CONNECTOR
|| T1osEIM P3.5(T1)  P2A(AIS) £ | LF}|+ Tzlve  sup B iﬁg '
S | ) [~ 3 19 | =z |
17 24 | Z1-  T1out = RD
: ik B 18 xtall MBS Yz RinfE T 3iTn TR
eI 19 xtal2 IR oLl e P
: : Ag) I J_—_JI{,_I—l #:?'_nut FI?'_:R 1 J_—_“—G—N—D‘___J |
30p=30p = ) 1 R2in RZout P |||~ l
e | o - |- |
I
I

i WasNFDEITOUNTY
29395NHUAANUD b e e e e e e e e e e e e ===

Microprocessor family






UCTL AT89C51 fiunisi¥ausantiegninus

AT89C51 fun1siliausianiineninusn AT89C51 funisidausaniinenanus
a8ty 4 KB n1euan 60 KB a8ty 0 KB Angusn 64 KB

XX51
[EA
AT89C51

External
Program
Memory

External

Program

Memory
(64K)

[
o
o
o
X
r
!

'

'

Internal

Program

Memory
(4K)

| |
|

--------------d

I I S S . Program memory organization s e oe = = = =

Microprocessor family



UCTL AT89C51 fun1sidausantiegninusn

AT89C51 funisiliausia
PG PRFERRILHT

(data memory) 128 byte
(0x00-0x7F)

Miutayaidanes RO-R7
(4 9@ : 0x00-0x1F)

Microprocessor family

i "

General Purpose RAM

(80 bytes)

Bit Addressable RAM

(16 bytes)

Register Bank 3

Register Bank 2

Register Bank 1 (Stack)

Register Bank 0

RAM

Miudaya

AR S/stack/

—> 80 byte (0x30-0x7F)
iudoyaidanes SFR
= 16 byte (0x20-0x2F)

1 byvte

~

/ R7 \\

R6
/ RS
R4

R3
R2
R1
RO )

> 8 bytes
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AUNISLYBUADIRUIYAIININ

Bit-addressable locations

Q/

UCTL AT89C51

Byte
address

7F

30
2F
2E
2D
20
2B
24
29
28
27
26
25
24
23
22
21

20

1F
18
17
10
OF
08
a7
Qo

128 Bytes of Internal RAM

Bit address

General
purposs

RAM

7F

7E

7D

Fie

7B

TA

79

78

77

Fils]

75

74

73

72

71

70

6F

BE

6D

60

6B

6A

59

58

67

a]s]

655

64

63

62

51

60

5F

5E

5D

5C

5B

5A

59

58

57

56

55

54

53

52

51

50

4F

4E

4D

4C

4B

44

49

43

47

46

45

44

43

42

41

40

3F

3E

3D

3C

3B

34

39

38

37

36

35

34

33

32

31

30

2F

2E

20

20

2B

28

29

28

27

26

25

24

23

22

27

20

TF

1E

1D

1C

18

1A

19

18

17

16

15

14

13

12

11

10

OF

OE

oD

0c

0B

0A

09

08

o7

06

05

04

03

02

01

00

Bank 3

Bank 2

Bank 1

Default register
bank for RO-R7

Miutoya
AR S/stack/
—> 80 byte (0x30-0x7F)

-NNULaYaIIANBST SFR

—> 16 byte (0x20-0x2F)

Miudeyaidanei RO-R7
=> 32 byte (4 Ya : 0x00-Ox1F)

RAM

Microprocessor family
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Digital thermometer using 8051

Microprocessor family



