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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 Obsolete

Core Processor 8051

Core Size 8-Bit

Speed 50MHz

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 8x24b; D/A 2x8b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 28-VFQFN Exposed Pad

Supplier Device Package 28-MLP (5x5)

Purchase URL https://www.e-xfl.com/product-detail/silicon-labs/c8051f351

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/c8051f351-4427849
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


C8051F350/1/2/3
17.2.External Oscillator Drive Circuit...................................................................... 127
17.2.1.Clocking Timers Directly Through the External Oscillator...................... 127
17.2.2.External Crystal Example....................................................................... 127
17.2.3.External RC Example............................................................................. 128
17.2.4.External Capacitor Example................................................................... 128

17.3.Clock Multiplier ............................................................................................... 130
17.4.System Clock Selection.................................................................................. 131

18.Port Input/Output.................................................................................................. 133
18.1.Priority Crossbar Decoder .............................................................................. 135
18.2.Port I/O Initialization ....................................................................................... 137
18.3.General Purpose Port I/O............................................................................... 140

19.SMBus ................................................................................................................... 147
19.1.Supporting Documents ................................................................................... 148
19.2.SMBus Configuration...................................................................................... 148
19.3.SMBus Operation ........................................................................................... 149

19.3.1.Arbitration............................................................................................... 149
19.3.2.Clock Low Extension.............................................................................. 150
19.3.3.SCL Low Timeout................................................................................... 150
19.3.4.SCL High (SMBus Free) Timeout .......................................................... 150

19.4.Using the SMBus............................................................................................ 151
19.4.1.SMBus Configuration Register............................................................... 152
19.4.2.SMB0CN Control Register ..................................................................... 155
19.4.3.Data Register ......................................................................................... 158

19.5.SMBus Transfer Modes.................................................................................. 159
19.5.1.Master Transmitter Mode....................................................................... 159
19.5.2.Master Receiver Mode........................................................................... 160
19.5.3.Slave Receiver Mode............................................................................. 161
19.5.4.Slave Transmitter Mode......................................................................... 162

19.6.SMBus Status Decoding................................................................................. 163
20.UART0.................................................................................................................... 167

20.1.Enhanced Baud Rate Generation................................................................... 168
20.2.Operational Modes ......................................................................................... 169

20.2.1.8-Bit UART............................................................................................. 169
20.2.2.9-Bit UART............................................................................................. 170

20.3.Multiprocessor Communications .................................................................... 171
21.Serial Peripheral Interface (SPI0) ........................................................................ 177

21.1.Signal Descriptions......................................................................................... 178
21.1.1.Master Out, Slave In (MOSI).................................................................. 178
21.1.2.Master In, Slave Out (MISO).................................................................. 178
21.1.3.Serial Clock (SCK) ................................................................................. 178
21.1.4.Slave Select (NSS) ................................................................................ 178

21.2.SPI0 Master Mode Operation ......................................................................... 179
21.3.SPI0 Slave Mode Operation ........................................................................... 181
21.4.SPI0 Interrupt Sources ................................................................................... 181
21.5.Serial Clock Timing......................................................................................... 182
Rev. 0.4 5



C8051F350/1/2/3
21.6.SPI Special Function Registers ...................................................................... 182
22.Timers.................................................................................................................... 191

22.1.Timer 0 and Timer 1 ....................................................................................... 191
22.1.1.Mode 0: 13-bit Counter/Timer ................................................................ 191
22.1.2.Mode 1: 16-bit Counter/Timer ................................................................ 192
22.1.3.Mode 2: 8-bit Counter/Timer with Auto-Reload...................................... 193
22.1.4.Mode 3: Two 8-bit Counter/Timers (Timer 0 Only)................................. 194

22.2.Timer 2 .......................................................................................................... 199
22.2.1.16-bit Timer with Auto-Reload................................................................ 199
22.2.2.8-bit Timers with Auto-Reload................................................................ 200

22.3.Timer 3 .......................................................................................................... 203
22.3.1.16-bit Timer with Auto-Reload................................................................ 203
22.3.2.8-bit Timers with Auto-Reload................................................................ 204

23.Programmable Counter Array ............................................................................. 207
23.1.PCA Counter/Timer ........................................................................................ 208
23.2.Capture/Compare Modules ............................................................................ 209

23.2.1.Edge-triggered Capture Mode................................................................ 210
23.2.2.Software Timer (Compare) Mode........................................................... 211
23.2.3.High Speed Output Mode....................................................................... 212
23.2.4.Frequency Output Mode ........................................................................ 213
23.2.5.8-Bit Pulse Width Modulator Mode......................................................... 214
23.2.6.16-Bit Pulse Width Modulator Mode....................................................... 215

23.3.Watchdog Timer Mode ................................................................................... 216
23.3.1.Watchdog Timer Operation .................................................................... 216
23.3.2.Watchdog Timer Usage ......................................................................... 217

23.4.Register Descriptions for PCA........................................................................ 218
24.C2 Interface........................................................................................................... 223

24.1.C2 Interface Registers.................................................................................... 223
24.2.C2 Pin Sharing ............................................................................................... 225
6 Rev. 0.4





C8051F350/1/2/3
IT01CF 0xE4 INT0/INT1 Configuration 106
OSCICL 0xB3 Internal Oscillator Calibration 126
OSCICN 0xB2 Internal Oscillator Control 126
OSCXCN 0xB1 External Oscillator Control 129
P0 0x80 Port 0 Latch 141
P0MDIN 0xF1 Port 0 Input Mode Configuration 141
P0MDOUT 0xA4 Port 0 Output Mode Configuration 142
P0SKIP 0xD4 Port 0 Skip 142
P1 0x90 Port 1 Latch 143
P1MDIN 0xF2 Port 1 Input Mode Configuration 143
P1MDOUT 0xA5 Port 1 Output Mode Configuration 144
P1SKIP 0xD5 Port 1 Skip 144
P2 0xA0 Port 2 Latch 145
P2MDOUT 0xA6 Port 2 Output Mode Configuration 145
PCA0CN 0xD8 PCA Control 218
PCA0CPH0 0xEA PCA Capture 0 High 222
PCA0CPH1 0xEC PCA Capture 1 High 222
PCA0CPH2 0xEE PCA Capture 2 High 222
PCA0CPL0 0xE9 PCA Capture 0 Low 222
PCA0CPL1 0xEB PCA Capture 1 Low 222
PCA0CPL2 0xED PCA Capture 2 Low 222
PCA0CPM0 0xDA PCA Module 0 Mode 220
PCA0CPM1 0xDB PCA Module 1 Mode 220
PCA0CPM2 0xDC PCA Module 2 Mode 220
PCA0H 0xFA PCA Counter High 221
PCA0L 0xF9 PCA Counter Low 221
PCA0MD 0xD9 PCA Mode 219
PCON 0x87 Power Control 91
PFE0CN 0xE3 Prefetch Engine Control 109
PSCTL 0x8F Program Store R/W Control 120
PSW 0xD0 Program Status Word 88
REF0CN 0xD1 Voltage Reference Control 68
RSTSRC 0xEF Reset Source Configuration/Status 115
SBUF0 0x99 UART0 Data Buffer 173
SCON0 0x98 UART0 Control 172
SMB0CF 0xC1 SMBus Configuration 154
SMB0CN 0xC0 SMBus Control 156
SMB0DAT 0xC2 SMBus Data 158
SP 0x81 Stack Pointer 87
SPI0CFG 0xA1 SPI Configuration 183
SPI0CKR 0xA2 SPI Clock Rate Control 185
SPI0CN 0xF8 SPI Control 184
SPI0DAT 0xA3 SPI Data 186
TCON 0x88 Timer/Counter Control 195
TH0 0x8C Timer/Counter 0 High 198

Table 11.2. Special Function  Registers  (Continued)
SFRs are listed in alphabetical order. All undefined SFR locations are reserved
Register Address Description Page
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10.2. Register Descriptions
Following are descriptions of SFRs related to the operation of the CIP-51 System Controller. Reserved bits 
should not be set to logic l. Future product versions may use these bits to implement new features in which 
case the reset value of the bit will be logic 0, selecting the feature's default state. Detailed descriptions of 
the remaining SFRs are included in the sections of the datasheet associated with their corresponding sys-
tem function.  

Figure 10.2. SP: Stack Pointer

Bits7-0: SP: Stack Pointer.
The Stack Pointer holds the location of the top of the stack. The stack pointer is incremented 
before every PUSH operation. The SP register defaults to 0x07 after reset.

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

00000111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

SFR Address: 0x81

Figure 10.3. DPL: Data Pointer Low Byte

Bits7-0: DPL: Data Pointer Low.
The DPL register is the low byte of the 16-bit DPTR. DPTR is used to access indirectly 
addressed XRAM and Flash memory.

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

SFR Address: 0x82

Figure 10.4. DPH: Data Pointer High Byte

Bits7-0: DPH: Data Pointer High.
The DPH register is the high byte of the 16-bit DPTR. DPTR is used to access indirectly 
addressed XRAM and Flash memory.

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

SFR Address: 0x83
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Figure 20.8. SBUF0: Serial (UAR T0) Port Data Buffer Register

Bits7-0: SBUF0[7:0]: Serial Data Buffer Bits 7-0 (MSB-LSB)
This SFR accesses two registers; a transmit shift register and a receive latch register. When 
data is written to SBUF0, it goes to the transmit shift register and is held for serial transmis-
sion. Writing a byte to SBUF0 initiates the transmission. A read of SBUF0 returns the con-
tents of the receive latch.

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

SFR Address: 0x99
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Figure 24.3. REVID: C2 Revision ID Register

This read-only register returns the 8-bit revision ID.

Reset Value

Variable
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Figure 24.4. FPCTL: C2 Flash Programming Control Register

Bits7-0 FPCTL: Flash Programming Control Register.
This register is used to enable Flash programming via the C2 interface. To enable C2 Flash 
programming, the following codes must be written in order: 0x02, 0x01. Note that once C2 
Flash programming is enabled, a system reset must be issued to resume normal operation.

Reset Value

00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Figure 24.5. FPDAT: C2 Flash Programming Data Register

Bits7-0: FPDAT: C2 Flash Programming Data Register.
This register is used to pass Flash commands, addresses, and data during C2 Flash 
accesses. Valid commands are listed below.

Reset Value

00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Code Command
0x06 Flash Block Read
0x07 Flash Block Write
0x08 Flash Page Erase
0x03 Device Erase
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