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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 25MHz

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

Peripherals POR, PWM, Temp Sensor, WDT

Number of I/O 29

Program Memory Size 16KB (16K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 1.25K x 8

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

Data Converters A/D 21x10b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 32-LQFP

Supplier Device Package 32-LQFP (7x7)

Purchase URL https://www.e-xfl.com/product-detail/silicon-labs/c8051f310r

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/c8051f310r-4426221
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


C8051F310/1/2/3/4/5/6/7

Rev. 1.7 3

Table Of Contents

1. System Overview.................................................................................................... 17
1.1. CIP-51™ Microcontroller Core.......................................................................... 27

1.1.1. Fully 8051 Compatible.............................................................................. 27
1.1.2. Improved Throughput ............................................................................... 27
1.1.3. Additional Features .................................................................................. 28

1.2. On-Chip Memory............................................................................................... 29
1.3. On-Chip Debug Circuitry................................................................................... 30
1.4. Programmable Digital I/O and Crossbar ........................................................... 31
1.5. Serial Ports ....................................................................................................... 32
1.6. Programmable Counter Array ........................................................................... 32
1.7. 10-Bit Analog to Digital Converter..................................................................... 33
1.8. Comparators ..................................................................................................... 34

2. Absolute Maximum Ratings .................................................................................. 35
3. Global DC Electrical Characteristics .................................................................... 36
4. Pinout and Package Definitions............................................................................ 39
5. 10-Bit ADC (ADC0, C8051F310/1/2/3/6 only) ........................................................ 51

5.1. Analog Multiplexer ............................................................................................ 51
5.2. Temperature Sensor ......................................................................................... 52
5.3. Modes of Operation .......................................................................................... 54

5.3.1. Starting a Conversion............................................................................... 54
5.3.2. Tracking Modes........................................................................................ 55
5.3.3. Settling Time Requirements ..................................................................... 56

5.4. Programmable Window Detector ...................................................................... 61
5.4.1. Window Detector In Single-Ended Mode ................................................. 63
5.4.2. Window Detector In Differential Mode...................................................... 64

6. Voltage Reference (C8051F310/1/2/3/6 only)........................................................ 67
7. Comparators ........................................................................................................... 69
8. CIP-51 Microcontroller .......................................................................................... 79

8.1. Instruction Set ................................................................................................... 80
8.1.1. Instruction and CPU Timing ..................................................................... 80
8.1.2. MOVX Instruction and Program Memory ................................................. 81

8.2. Memory Organization........................................................................................ 85
8.2.1. Program Memory...................................................................................... 85
8.2.2. Data Memory............................................................................................ 86
8.2.3. General Purpose Registers ...................................................................... 86
8.2.4. Bit Addressable Locations........................................................................ 86
8.2.5. Stack ....................................................................................................... 86
8.2.6. Special Function Registers....................................................................... 87
8.2.7. Register Descriptions ............................................................................... 90

8.3. Interrupt Handler ............................................................................................... 93
8.3.1. MCU Interrupt Sources and Vectors ........................................................ 94
8.3.2. External Interrupts .................................................................................... 95
8.3.3. Interrupt Priorities ..................................................................................... 95









C8051F310/1/2/3/4/5/6/7
5.3. Modes of Operation

ADC0 has a maximum conversion speed of 200 ksps. The ADC0 conversion clock is a divided version of 
the system clock, determined by the AD0SC bits in the ADC0CF register (system clock divided by 
(AD0SC + 1) for 0 �  AD0SC �  31).

5.3.1. Starting a Conversion

A conversion can be initiated in one of five ways, depending on the programmed states of the ADC0 Start 
of Conversion Mode bits (AD0CM2-0) in register ADC0CN. Conversions may be initiated by one of the fol-
lowing: 

1. Writing a �1� to the AD0BUSY bit of register ADC0CN 
2. A Timer 0 overflow (i.e., timed continuous conversions)
3. A Timer 2 overflow
4. A Timer 1 overflow
5. A rising edge on the CNVSTR input signal (pin P0.6)
6. A Timer 3 overflow

Writing a �1� to AD0BUSY provides software control of ADC0 whereby conversions are performed "on-
demand". During conversion, the AD0BUSY bit is set to logic 1 and reset to logic 0 when the conversion is 
complete. The falling edge of AD0BUSY triggers an interrupt (when enabled) and sets the ADC0 interrupt 
flag (AD0INT). Note: When polling for ADC conversion completions, the ADC0 interrupt flag (AD0INT) 
should be used. Converted data is available in the ADC0 data registers, ADC0H:ADC0L, when bit AD0INT 
is logic 1. Note that when Timer 2 or Timer 3 overflows are used as the conversion source, Low Byte over-
flows are used if Timer 2/3 is in 8-bit mode; High byte overflows are used if Timer 2/3 is in 16-bit mode. See 
Section �17.  Timers� on page  187 for timer configuration.

Important Note About Using CNVSTR:  The CNVSTR input pin also functions as Port pin P0.6. When the 
CNVSTR input is used as the ADC0 conversion source, Port pin P0.6 should be skipped by the Digital 
Crossbar. To configure the Crossbar to skip P0.6, set to �1� Bit6 in register P0SKIP. See Section �13. Port 
Input/Output� on page  129 for details on Port I/O configuration.
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Table 8.3. Special Function Registers  

Register Address Description Page
SFRs are listed in alphabetical order. All undefined SFR locations are reserved
ACC 0xE0 Accumulator 92
ADC0CF 0xBC ADC0 Configuration 59
ADC0CN 0xE8 ADC0 Control 60
ADC0GTH 0xC4 ADC0 Greater-Than Compare High 61
ADC0GTL 0xC3 ADC0 Greater-Than Compare Low 61
ADC0H 0xBE ADC0 High 59
ADC0L 0xBD ADC0 Low 59
ADC0LTH 0xC6 ADC0 Less-Than Compare Word High 62
ADC0LTL 0xC5 ADC0 Less-Than Compare Word Low 62
AMX0N 0xBA AMUX0 Negative Channel Select 58
AMX0P 0xBB AMUX0 Positive Channel Select 57
B 0xF0 B Register 93
CKCON 0x8E Clock Control 193
CLKSEL 0xA9 Clock Select 123
CPT0CN 0x9B Comparator0 Control 72
CPT0MD 0x9D Comparator0 Mode Selection 74
CPT0MX 0x9F Comparator0 MUX Selection 73
CPT1CN 0x9A Comparator1 Control 75
CPT1MD 0x9C Comparator1 Mode Selection 77
CPT1MX 0x9E Comparator1 MUX Selection 76
DPH 0x83 Data Pointer High 91
DPL 0x82 Data Pointer Low 90
EIE1 0xE6 Extended Interrupt Enable 1 99
EIP1 0xF6 Extended Interrupt Priority 1 100
EMI0CN 0xAA External Memory Interface Control 119
FLKEY 0xB7 Flash Lock and Key 117
FLSCL 0xB6 Flash Scale 117
IE 0xA8 Interrupt Enable 97
IP 0xB8 Interrupt Priority 98
IT01CF 0xE4 INT0/INT1 Configuration 101
OSCICL 0xB3 Internal Oscillator Calibration 122
OSCICN 0xB2 Internal Oscillator Control 122
OSCXCN 0xB1 External Oscillator Control 125
P0 0x80 Port 0 Latch 136
P0MDIN 0xF1 Port 0 Input Mode Configuration 136
P0MDOUT 0xA4 Port 0 Output Mode Configuration 137
P0SKIP 0xD4 Port 0 Skip 137
P1 0x90 Port 1 Latch 138
P1MDIN 0xF2 Port 1 Input Mode Configuration 138
P1MDOUT 0xA5 Port 1 Output Mode Configuration 139
P1SKIP 0xD5 Port 1 Skip 139
P2 0xA0 Port 2 Latch 140
P2MDIN 0xF3 Port 2 Input Mode Configuration 140
P2MDOUT 0xA6 Port 2 Output Mode Configuration 141
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P2SKIP 0xD6 Port 2 Skip 141
P3 0xB0 Port 3 Latch 142
P3MDIN 0xF4 Port 3 Input Mode Configuration 142
P3MDOUT 0xA7 Port 3 Output Mode Configuration 143
PCA0CN 0xD8 PCA Control 215
PCA0CPH0 0xFC PCA Capture 0 High 219
PCA0CPH1 0xEA PCA Capture 1 High 219
PCA0CPH2 0xEC PCA Capture 2 High 219
PCA0CPH3 0xEE PCA Capture 3High 219
PCA0CPH4 0xFE PCA Capture 4 High 219
PCA0CPL0 0xFB PCA Capture 0 Low 218
PCA0CPL1 0xE9 PCA Capture 1 Low 218
PCA0CPL2 0xEB PCA Capture 2 Low 218
PCA0CPL3 0xED PCA Capture 3Low 218
PCA0CPL4 0xFD PCA Capture 4 Low 218
PCA0CPM0 0xDA PCA Module 0 Mode 217
PCA0CPM1 0xDB PCA Module 1 Mode 217
PCA0CPM2 0xDC PCA Module 2 Mode 217
PCA0CPM3 0xDD PCA Module 3 Mode 217
PCA0CPM4 0xDE PCA Module 4 Mode 217
PCA0H 0xFA PCA Counter High 218
PCA0L 0xF9 PCA Counter Low 218
PCA0MD 0xD9 PCA Mode 216
PCON 0x87 Power Control 103
PSCTL 0x8F Program Store R/W Control 116
PSW 0xD0 Program Status Word 92
REF0CN 0xD1 Voltage Reference Control 68
RSTSRC 0xEF Reset Source Configuration/Status 109
SBUF0 0x99 UART0 Data Buffer 169
SCON0 0x98 UART0 Control 168
SMB0CF 0xC1 SMBus Configuration 152
SMB0CN 0xC0 SMBus Control 154
SMB0DAT 0xC2 SMBus Data 156
SP 0x81 Stack Pointer 91
SPI0CFG 0xA1 SPI Configuration 180
SPI0CKR 0xA2 SPI Clock Rate Control 182
SPI0CN 0xF8 SPI Control 181
SPI0DAT 0xA3 SPI Data 182
TCON 0x88 Timer/Counter Control 191
TH0 0x8C Timer/Counter 0 High 194
TH1 0x8D Timer/Counter 1 High 194
TL0 0x8A Timer/Counter 0 Low 194
TL1 0x8B Timer/Counter 1 Low 194
TMOD 0x89 Timer/Counter Mode 192
TMR2CN 0xC8 Timer/Counter 2 Control 197
TMR2H 0xCD Timer/Counter 2 High 198

Table 8.3. Special Functi on Registers  (Continued)
Register Address Description Page
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14.5.2. Master Receiver Mode

Serial data is received on SDA while the serial clock is output on SCL. The SMBus interface generates the 
START condition and transmits the first byte containing the address of the target slave and the data direc-
tion bit. In this case the data direction bit (R/W) will be logic 1 (READ). Serial data is then received from the 
slave on SDA while the SMBus outputs the serial clock. The slave transmits one or more bytes of serial 
data. After each byte is received, ACKRQ is set to �1� and an interrupt is generated. Software must write 
the ACK bit (SMB0CN.1) to define the outgoing acknowledge value (Note: writing a �1� to the ACK bit gen-
erates an ACK; writing a �0� generates a NACK). Software should write a �0� to the ACK bit after the last 
byte is received, to transmit a NACK. The interface exits Master Receiver Mode after the STO bit is set and 
a STOP is generated. Note that the interface will switch to Master Transmitter Mode if SMB0DAT is written 
while an active Master Receiver. Figure 14.6 shows a typical Master Receiver sequence. Two received 
data bytes are shown, though any number of bytes may be received. Notice that the �data byte transferred� 
interrupts occur before  the ACK cycle in this mode.

Figure 14.6. Typical M aster Receiver Sequence

Data ByteData Byte A NAS R PSLA

S = START
P = STOP
A = ACK
N = NACK
R = READ
SLA = Slave Address

Received by SMBus
Interface

Transmitted by
SMBus Interface

Interrupt Interrupt InterruptInterrupt
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