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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Details

Product Status Obsolete

Core Processor 8051

Core Size 8-Bit

Speed 100MHz

Connectivity EBI/EMI, SMBus (2-Wire/I2C), SPI, UART/USART
Peripherals Brown-out Detect/Reset, POR, PWM, Temp Sensor, WDT
Number of I/O 32

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters

Oscillator Type

Operating Temperature

Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

64KB (64K x 8)
FLASH

8.25K x 8

3V ~ 3.6V

A/D 8x10b
Internal

-40°C ~ 85°C (TA)
Surface Mount

64-TQFP

64-TQFP (10x10)

https://www.e-xfl.com/product-detail/silicon-labs/c8051f133

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/c8051f133-4427897
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

C8051F120/1/2/3/4/5/6/7 C8051F130/1/2/3

Table of Contents

1. SYSEEM OVEIVIEBW ...ttt ettt e e s e e e e e e e e e e e e e eeeeeesannnnn s 19
1.1. CIP-51™ MiCroCONIIOIEr COr@.....uuuuereiieiiieeee e ee ettt s e e e e e e e e e e eeeeeeeeeees 27
1.1.1. Fully 8051 Compatible........ccooviiiiiiiieceie e 27

1.1.2. Improved ThroUugNPUL........coooiiii e 27

1.1.3. AdditioNal FEALUIES ......ccceee e e e e e 28

1.2, ON-Chip MEMOIY .. .ttt e et e e e e e e e e e e aaeeeeeeeeanees 29
1.3. JTAG Debug and BouNdary SCAN........coouiiiiiiiiiiiiiiiieieiiiiiiees e e e eeeeeeeees 30
1.4. 16 x 16 MAC (Multiply and Accumulate) ENgiNe...........eveviviiiiiiiiiiiiiiiiiiins 31
1.5. Programmable Digital I/O and CrosSsbar............cccvvvvviiiiiiiiiiiie e, 32
1.6. Programmable COUNTET AITAY ......uuuuuuuuiieiaaeeeeeeeeeeeeeeeeieiiiiieasss s e e e e e e eeeeeeeeeeeenens 33
ST =TI o] £ PUPPRPR 33
1.8. 12 or 10-Bit Analog to Digital CONVEIEr ..........ccoeiiiiiiiiiiiee e, 34
1.9. 8-Bit Analog to Digital CONVEIEN ........uuiiiiiei e 35
1.10.12-bit Digital to ANalog CONVEITEIS........cooiiiiiiiitiiie e 36
1.11.ANalog COMPAIALOrS. ......ccciiiiiieiieeiiiiiaa e e e e e e e e e e e e e e e e e e e e s s e e e e aaaeaaeeeeeeennnnes 37

2. Absolute Maximum RAINGS ....ccooiiiiiiiiiiiiiiiee et e e e e eeeeeeeeeees 38
3. Global DC Electrical CharaCteriStiCS ......uuuiiiiiiiieeieiieiiieeeeiiiense e e e e e e e e e e eeeeeeeens 39
4. Pinout and Package DefinitiONS ..........uuiiiiiiiiii e e e 41
5. ADCO (12-Bit ADC, C8051F120/1/4I5 ONIY) .uutriiiiiiiiiiiiiiieeeeeeeee e 55
5.1. Analog Multiplexer and PGA .........uuiiiiiieeeeeeeee e 55
5.2. ADC M0odeS Of OPEIatiON.......uuuiiiiiieeeeeiiieee e e e e e 57
5.2.1. Starting @ CONVEISION.......cuuuuiuiiiiiae e e e e e e e e e e e eeeeeeaettiaa e s s s e e e e e e aaaeeeeeeeeeenes 57

5.2.2. TraCking MOUOES ...ttt e e e e e 58

5.2.3. Settling Time ReqUIrEMENTS .......coiiiiiiei e e e e e e e eeeeaaans 59

5.3. ADCO Programmable WIiNdow DeteCtor .............uuuuuiiiiiniieeeeeeeieeeeeeiiiiiiis 66

6. ADCO (10-Bit ADC, C8051F122/3/6/7 and C8051F13X ONlY).......cevvuiiiiiiiiieaeaennnn. 73
6.1. Analog Multiplexer and PGA ... 73
6.2. ADC MOdES Of OPEIAtION.....uuuiiiiiiiiieee et ee s 75
6.2.1. Starting @ CONVEISION........coiiiiiiieeeeieeie i e e e e e e e 75

6.2.2. TracKing MOUES.......cccoiiiiiieeeee et e e e e e e e e e e eeeaaaaans 76

6.2.3. Settling TiIMe REQUIFEMENTS ......uuuuiiiiiei et e e eeeeeees 77

6.3. ADCO Programmable WIindow DetecCtor ...........coooiiiiiiiiiiiiiiiiiiiiieeeeeeeee e 84

7. ADC2 (8-Bit ADC, CBO5L1F12X ONIY) .ertiiiiiiiiiiiiiieiieeeeeee et ereee e e e 91
7.1. Analog Multiplexer and PGA ... 91
7.2. ADC2 MOAES Of OPEIALION .....uuviiiiiiiiiiiiiieee e a e e e e e 92
7.2.1. Starting @ CONVEISION.........couuiiiiiiiiiiie e e e e ee e e e ettt ss s s e e e e e e e e e e eeeeeeenanns 92

7.2.2. TracKing MOAES ... ..o oot e e e e e e e e e eeeeaeees 92

7.2.3. Settling Time REQUINEMENTS .......coeiiiiiiiiiiiiiiiee et 94

7.3. ADC2 Programmable Window Detector ..............oeeuviviiiiiiiiiieee e 100
7.3.1. Window Detector In Single-Ended Mode ...........coooiiiiiiiiiiiiiniieeeeeeeee 100

7.3.2. Window Detector In Differential MOde.............uuuviiiiiiiiiiiiiiiiiees 101

) Rev. 1.4 3

SILICON LABS










































C8051F120/1/2/3/4/5/6/7 C8051F130/1/2/3

18. Port Input/Output

The devices are fully integrated mixed-signal System on a Chip MCUs with 64 digital I/O pins (100-pin
TQFP packaging) or 32 digital 1/0 pins (64-pin TQFP packaging), organized as 8-hit Ports. All ports are
both bit- and byte-addressable through their corresponding Port Data registers. All Port pins are 5 V-toler-
ant, and all support configurable Open-Drain or Push-Pull output modes and weak pullups. A block dia-
gram of the Port 1/O cell is shown in Figure 18.1. Complete Electrical Specifications for the Port I/O pins
are given in Table 18.1.
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Figure 18.1. Port 1/0O Cell Block Diagram
) Rev. 1.4 235

SILICON LABS















Simplicity Studio

One-click access to MCU and
wireless tools, documentation,
software, source code libraries &
more. Available for Windows,
Mac and Linux!

IoT Portfolio SW/HW Quality Support and Community
www.silabs.com/loT www.silabs.com/simplicity www.silabs.com/quality community.silabs.com

Disclaimer

Silicon Laboratories intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers
using or intending to use the Silicon Laboratories products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific
device, and "Typical" parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Laboratories
reserves the right to make changes without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy
or completeness of the included information. Silicon Laboratories shall have no liability for the consequences of use of the information supplied herein. This document does not imply
or express copyright licenses granted hereunder to design or fabricate any integrated circuits. The products must not be used within any Life Support System without the specific
written consent of Silicon Laboratories. A "Life Support System" is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected
to result in significant personal injury or death. Silicon Laboratories products are generally not intended for military applications. Silicon Laboratories products shall under no
circumstances be used in weapons of mass destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons.
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ARM Holdings. Keil is a registered trademark of ARM Limited. All other products or brand names mentioned herein are trademarks of their respective holders.
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