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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor 8051

Core Size 8-Bit

Speed 25MHz

Connectivity SMBus (2-Wire/I²C), SPI, UART/USART

Peripherals POR, PWM, Temp Sensor, WDT

Number of I/O 17

Program Memory Size 8KB (8K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 768 x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 3.6V

Data Converters A/D 16x10b; D/A 1x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case Die

Supplier Device Package -
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25 MIPS, 8 kB Flash, 10-Bit DAC, 10-Bit ADC 
MCU Die in Wafer Form

Analog Peripherals
- 10-Bit ADC 

• Programmable throughput up to 200 ksps
• Up to 16 external inputs; programmable as sin-

gle-ended or differential
• Reference from internal VREF, VDD, or external 

pin
• Internal or external start of conversion sources
• Built-in temperature sensor (±3 °C)

- 10-bit DAC (Current Mode)
- Comparator 

• Programmable hysteresis and response time
• Configurable to generate interrupts or reset
• Low current (0.4 µA)

On-Chip Debug
- On-chip debug circuitry facilitates full speed, non-

intrusive in-system debug (no emulator required)
- Provides breakpoints, single stepping, watchpoints
- Inspect/modify memory, registers, and stack
Supply Voltage:  2.7 to 3.6 V
- Typical operating current: 6.4 mA at 25 MHz

                                       9 µA at 32 kHz
- Typical stop mode current:  <0.1 µA 
Temperature Range:  –40 to +85 °C
High-Speed 8051 µC Core
- Pipelined instruction architecture; executes 70% of 

instructions in 1 or 2 system clocks
- Up to 25 MIPS throughput with 25 MHz clock
- Expanded interrupt handler

Memory
- 768 bytes data RAM 
- 8 kB Flash; in-system programmable in 512 byte 

sectors (512 bytes are reserved)
Digital Peripherals
- 17 port I/O; all are 5 V tolerant
- Hardware SMBus™ (I2C™ compatible), SPI™, and 

UART serial ports available concurrently 
- Programmable 16-bit counter/timer array with three 

capture/compare modules, WDT
- 4 general-purpose 16-bit counter/timers
- Real-time clock mode using PCA or timer and exter-

nal clock source
Clock Sources
- Two internal oscillators:
- 24.5 MHz, 2% accuracy supports UART operation
- 80 kHz low frequency, low-power
- External oscillator:  Crystal, RC, C, or Clock 

(1 or 2 pin modes)
- Can switch between clock sources on-the-fly
Full Technical Data Sheet
- C8051F330/1/2/3/4/5
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1.  Ordering Information

Table 1.1. Product Selection Guide
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C8051F330-G1DI 25 8 768 1 1 1 4  17    1  28.5433 mil / 
725 µm

(No backgrind)

C8051F330-GDI 25 8 768 1 1 1 4  17    1  12 mil
(backgrind)

*Note: 512 bytes reserved for factory use.
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2.  Pin Definitions

Table 2.1. Pin Definitions for the C8051F330-GDI *

Name
Physical 

Pad 
Number

Type Description

VDD 4,5 Power Supply Voltage.

GND 2,3 Ground.

RST/

C2CK

6 D I/O

D I/O

Device Reset. Open-drain output of internal POR or VDD monitor. 
An external source can initiate a system reset by driving this pin 
low for at least 10 µs.

Clock signal for the C2 Debug Interface.

P2.0/

C2D

7 D I/O

D I/O

Port 2.0. 

Bi-directional data signal for the C2 Debug Interface.

P0.0/

VREF

1 D I/O or
A In

A In

Port 0.0. 

External VREF input.

P0.1

IDA0

26 D I/O or
A In

AOut

Port 0.1.

IDA0 Output.

P0.2/

XTAL1

25 D I/O or
A In

A In

Port 0.2.

External Clock Input. This pin is the external oscillator return for a 
crystal or resonator.

P0.3/

XTAL2

24 D I/O or
A In

A I/O or
D In

Port 0.3.

External Clock Output. For an external crystal or resonator, this pin 
is the excitation driver. This pin is the external clock input for 
CMOS, capacitor, or RC oscillator configurations.

P0.4 23 D I/O or
A In

Port 0.4.

P0.5 22 D I/O or
A In

Port 0.5.

*Note:  For a complete description of the functionality of all pins, refer to the C8051F330/1/2/3/4/5 technical data 
sheet.
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P0.6/

CNVSTR

21 D I/O or
A In

D In

Port 0.6.

ADC0 External Convert Start or IDA0 Update Source Input.

P0.7 20 D I/O or
A In

Port 0.7.

P1.0 18 D I/O or
A In

Port 1.0.

P1.1 16 D I/O or
A In

Port 1.1.

P1.2 15 D I/O or
A In

Port 1.2.

P1.3 14 D I/O or
A In

Port 1.3.

P1.4 11 D I/O or
A In

Port 1.4.

P1.5 10 D I/O or
A In

Port 1.5.

P1.6 9 D I/O or
A In

Port 1.6.

P1.7 8 D I/O or
A In

Port 1.7.

Table 2.1. Pin Definitions for the C8051F330-GDI (Continued)*

Name
Physical 

Pad 
Number

Type Description

*Note:  For a complete description of the functionality of all pins, refer to the C8051F330/1/2/3/4/5 technical data 
sheet.
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3.  Bonding Instructions

Table 3.1. C8051F330-GDI Pad Connections

Physical Pad 
Number

Package Pin 
Number (20-QFN)

Package Pin 
Name

Physical Pad X 
(µm)

Physical Pad Y 
(µm)

1 P0.0 1 –802.7 964.7

2 GND 2 –964.7 –61.2

3 GND 2 –964.7 –173.2

4 VDD 3 –964.7 –284.1

5 VDD 3 –964.7 –396.1

6  /RST/C2CK 4 –964.7 –587.7

7 P2.0/C2D 5 –964.7 –797.7

8 P1.7 6 –797.7 –964.7

9 P1.6 7 –627.7 –964.7

10 P1.5 8 –447.7 –964.7

11 P1.4 9 240.7 –964.7

12 Reserved* — 396.7 –964.7

13 Reserved*  — 471.7 –964.7

14 P1.3 10 627.7 –964.7

15 P1.2 11 797.7 –964.7

16 P1.1 12 964.7 –797.7

17 Reserved*  — 964.7 70.05

18 P1.0 13 964.7 201.05

19 Reserved*  — 964.7 337.05

20 P0.7 14 964.7 627.7

21 P0.6 15 964.7 797.7

22 P0.5 16 797.7 964.7

23 P0.4 17 627.7 964.7

24 P0.3 18 447.7 964.7

25 P0.2 19 –79.9 964.7

26 P0.1 20 –622.7 964.7

*Note:  Pins marked “Reserved” should not be connected.



C8051F330-GDI

6 Rev. 1.2

Figure 3.1. Example Die Bonding (QFN-20)
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Table 3.2. Wafer and Die Information

Wafer ID C8051F330

Wafer Dimensions 8 in

Die Dimensions 2.13 mm x 2.13 mm

Wafer Thickness (no backgrind) 28.54 mil ±1 mil
(725 µm)

Wafer Thickness (with backgrind) 12 mil ±1 mil

Wafer Identification Notch

Scribe Line Width 80 µm

Die Per Wafer* Contact Sales for info

Passivation Standard

Wafer Packaging Detail Wafer Jar

Bond Pad Dimensions 60 µm x 60 µm

Maximum Processing Temperature 250 °C

Electronic Die Map Format .txt

Bond Pad Pitch Minimum 75 µm

*Note:  This is the Expected Known Good Die yielded per wafer and represents 
the batch order quantity (one wafer).
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4.  Wafer Storage Guidelines

It is necessary to conform to appropriate wafer storage practices to avoid product degradation or contami-
nation.

 Wafers may be stored for up to 18 months in the original packaging supplied by Silicon Labs.

 Wafers must be stored at a temperature of 18–24 °C.

 Wafers must be stored in a humidity-controlled environment with a relative humidity of <30%.

 Wafers should be stored in a clean, dry, inert atmosphere (e.g. nitrogen or clean, dry air).
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5.  Failure Analysis (FA) Guidelines

Certain conditions must be met for Silicon Laboratories to perform Failure Analysis on devices sold in 
wafer form.

In order to conduct failure analysis on a device in a customer-provided package, Silicon 
Laboratories must be provided with die assembled in an industry standard package that is pin 
compatible with existing packages Silicon Laboratories offers for the device. Initial response time 
for FA requests that meet this requirements will follow the standard FA guidelines for packaged 
parts.

If retest of the entire wafer is requested, Silicon Laboratories must be provided with the whole 
wafer. Silicon Laboratories cannot retest any wafers that have been sawed, diced, backgrind or 
are on tape. Initial response time for FA requests that meet this requirements will be 3 weeks.
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DOCUMENT CHANGE LIST

Revision 1.0 to Revision 1.1

 Changed Wafer Packaging Detail to “Wafer Jar” 
in Table 3.2 on page 7.

Revision 1.1 to Revision 1.2

 Updated Table 1.1, “Product Selection Guide,” on page 2.

 Updated Table 3.2, “Wafer and Die Information,” on page 7.

 Added “5. Failure Analysis (FA) Guidelines” on page 9.
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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 
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Simplicity Studio

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

IoT Portfolio
www.silabs.com/IoT

SW/HW
www.silabs.com/simplicity

Quality
www.silabs.com/quality

Support and Community
community.silabs.com


