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INTEL 4004 (1971) — nepBbI KOMMEPYECKUU 4-
BUTHBIN NpoLeccop

2300 TpaH3ncTopos

TexHonorua 10 MKm

YacTtoTta 740 kl'y

Intel 4004 Architecture DO0-D3 bidirectional
Data Bus
Data Bus L
Buffer
4 Bit internal Data Bus Reset Sync-Out
Temp. :
Accumulator Re is’zer Instruction Register Test Clk Phase 2
9 Register [* ] Multiplexer
Y 1 Memory
Control 4( CM-ROM Clk Phase 1
Flag Stack 2 3
X Multipl Output
Flip Flops HHRIEXCN
Instruction .| Program Counter § 4 5
Decoder and £ E v v
Machine |e=— |3 Level No. 1 o DD &
cvel o % 6 7
ycle x 2
Encoding :(é Level No. 2 &U; . .
i 0 -
A — Level No. 3 % CM-RAM3 D3
E 10 11
Address
Stack 12 13 CM-RAM2 D2
7 Wi Data Bus
Decimal | 14 15 Control —| — /O
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— Pad
Timing and Control
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Reset
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Moore’s Law — The number of transistors on integrated circuit chips (1971-2018) I
Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years.
This advancement is important as other aspects of technological progress — such as processing speed or the price of electronic products — are
linked to Moore's law.
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Data source: Wikipedia (https://en.wikipedia.org/wiki/Transistor_count)
The data visualization is available at OurWorldinData.org. There you find more visualizations and research on this topic. Licensed under CC-BY-SA by the author Max Roser.



Intel 8051 Microarchitecture

vee —i pori2 i INTEL 8048 (1976-1990) — nepBbI KOMMEPYECKNU 8-
Vss Drivers Drivers : o
; : OUTHBLIM MUKPOKOHTpOISIEp
: [ i
i (R e E ik | INTEL 8051 (1980- ) — nepBbI KOMMEPYECKNIA 8-
| 1 i OUTHBIN MUKPOKOHTPOSSIEP
i i:jodgram i
I | e i 8 OuTHbIN AJTY
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i Interrupt, Serial Port, PC : i 03y 128 6aI7IT
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[MaBHblE YCTPONCTBA «pPaCLUMPEHNS» BO3MOXHOCTEN MUKPOKOHTPONnepa

* YHMBeEpPCcarbHbIE LUUPPOBLIE MOPThI, KOTOPbIE MOXHO HACTpanBaTb Kak Ha BBOA, TaK U HA BbIBOS;
* pasnunyHble MHTEPdENCHI BBOAA-BbIBOAA, Takne, Kak UART, I12C, SPI, CAN, USB, IEEE 1394, Ethernet;
* aHanoro-umdpoBbie N LMdpo-aHanorosble npeobpasoBarenu;

* KOMNapaTopbl;

* LUMPOTHO-UMNYIbCHble moaynaTopsbl (LUWM-koHTponnep);

* TaWMepbl;

* KOHTpOnMepbl 6eCKONNEKTOPHbIX ABUraTeneun, B TOM YMcne waroBblX;

* KOHTpOISepbl AUCNIEEB U KNaBmaTyp;

* pagno4vacTOTHbIE MPUEMHUKN N NepeaaTyHuKu;

* MacCCuBbl BCTPOEHHOM oneLl-namsaTu;

* BCTPOEHHbIE TAKTOBbLIVN rEHEPATOP U CTOPOXEBON TAUMEP;

On = High Level Off = Low Level
10%
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J_I H H |—| ‘ ! i e <«—> (Clock period) x (Prescaler)
: \| ADC | 0101110100101111010110:

01011101001011110101101 o> period

50% ‘ < 2 |
J T
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- T oo o e | N, % 1 )
'- | 01011101001011110101101 >~} DAC \ L Y \ ‘
90% e e st \ / 0 A

J I'l I-I |-| | V ™~ Update events / time
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Atmel ATmega640/V-1280/V-1281/V-2560/V-2561/V

Altme

8-bit Atmel Microcontroller with 16/32/64KB In-System Programmable Flash

DATASHEET

Features
® High Performance, Low Power Atmel® AVR® 8-Bit Microcontroller
® Advanced RISC Architecture
- 135 Powerful Instructions — Most Single Clock Cycle Execution

- 32 x 8 General Purpose Working Registers
- Fully Static Operation
- Up to 16 MIPS Throughput at 16MHz
— On-Chip 2-cycle Multiplier
® High Endurance Non-volatile Memory Segments
- 64K/128K/256KBytes of In-System Self-Programmable Flash
— 4Kbytes EEPROM
- 8Kbytes Internal SRAM
- Write/Erase Cycles:10,000 Flash/100,000 EEPROM
- Data retention: 20 years at 85°C/ 100 years at 25°C
- Optional Boot Code Section with Independent Lock Bits
e o el Boatag ot rosrem
- Programming Lock for Software Security
» Endurance: Up to 64Kbytes Optional External Memory Space
® Atmel® QTouch® library support
— Capacitive touch buttons, sliders and wheels
— QTouch and QMatrix acquisition
— Up to 64 sense channels
® JTAG (IEEE® std. 1149.1 compliant) Interface
- B y-scan Capabilities A ing to the JTAG Standard
— Extensive On-chip Debug Support
— Programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG Interface
® Peripheral Features
— Two 8-bit Timer/C: with Sep F and Compare Mode
— Four 16-bit Timer/Counter with Sep P ler, Comp and Capture Mode
— Real Time Counter with Separate Oscillat
— Four 8-hit PWM Channels
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[B8 sim - ISIS Professional — 8. G|

File View Edit Tools Design Graph Source Debug Library Template stern o H
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PORTK(8) PORTJ(8) PORTE(8) <«
A A A A A
4 A y
¥ A \ 4
Watchdog AD Analog = <
Oxcillator Converter Comparator USARTO
XTAL1 | '—* {
| Oscillator ol EEPFOM Internal 16bit T/C3 |
—_|:| D | Qrcuits/ 7 Bandgap reference
= Qock Y
Generation
l—L : USART3
_I | XTAL2 | l 16bit T/IC5 | >
7.0 < PORTA (8) i 16bit T/C4 | >
| - A A
1 USART 1
| A Y
L)
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| i i
|
FC7.0 <-—|-— PORTC(®) [ ™ S| 8bit T/CO 8bit /C2 USART2
A A 4 A A i
| <_ Y \ A
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NOTE
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in the 100-pin version. ¢
\ 4 Yy Vv Y A 4 A
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the ADC, T/C4, and T/C5 only
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[lepBad nporpamma Ha AVR

#include <io.h>
#include <delay.h> //HonkiowdyaeM OUOIMOTEKY IJIS 3alCpPXKU

void main (void)

{
DDRB. 7

PORTB.7 =

while (1)
{

PORTB.

1; //BamucroBaeM B 7-11 6uT perucTpa DDRB enuHUITY
/ /UHULTNAJIUBUPYEM HOXKY, KaK BRXOX

0; //BammucriBaeM B 7-1 6uT permcrpa PORTB HOJIE
//yCTaHaBJIMBAEM HOJIEBOE 3HAYEHUEe Ha BHEXOLE
//BeCKOHeYUYHRI! IIMKJI

7 = ~PORTB.7; // MHBepcuss 7-ro bura
// MEHsSeM BHaYeHue B perucTpe BEXOOHOI'O COCTOSHUS

delay ms (500); //Banepxka 500Mc

}
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Peanusauusa noakno4eHUs
#include <io.h> KH O n KM

#include <delay.h> //[omoknowdaeM 6uUOIMOTEKY OJS 3aIEPXKHU

void main (void)
{
DDRB = 0b10000000; //3BammuceiBaeM B 7-1 6uT permcrpa DDRB eOuHUI]Y
/ /UHULIMAJINBUPYEM HOXKY, KaK BEXOX
//Bce ocTaJIbHEe HOXKU IIOpTa- BXOIE

PORTB = 0; //BamucrBaeM B 7-1 6uT permcrTpa PORTB HOJIb
//yCcTaHaBJIMBAeM HOJIEBOE 3HadYeHMEe Ha BHXOIE
while (1) //BeckKoOHEYHEDI LIUKJI

{

DDRB.7 = PINB.6; //BammuceiBaeM B 7-1 6MT CcOCTOSHMUE M3 6-I'0 buTa




Kak nporpammupyrotca («npoLmBaroTCAa»
KOHTponnephbl?
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