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C8051F2xx
Figure 1.9. Port I/O Functional Block Diagram

1.5. Serial Ports 

The C8051F206, C8051F220/1/6 and C8051F230/1/6 include a Full-Duplex UART and SPI Bus.  Each of 
the serial buses is fully implemented in hardware and makes extensive use of the CIP-51's interrupts, thus 
requiring very little intervention by the CPU.  The serial buses do not have to "share" resources such as 
timers, interrupts, or Port I/O, so both of the serial buses may be used simultaneously.  (You may use Tim-
er1, Timer 2, or SYSCLK to generate baud rates for UART).

1.6. Analog to Digital Converter

The C8051F220/1/6 has an on-chip 8-bit SAR ADC and the C8051F206 has a 12-bit SAR ADC with a pro-
grammable gain amplifier.  With a maximum throughput of 100ksps, the ADC offers true 8-bit with an INL of 
±1/4 LSB, and or 12-bit accuracy with ±2 LSB.  The voltage reference can be the power supply (VDD), or 

an external reference voltage (VREF).  Also, the system controller can place the ADC into a power-saving 
shutdown mode when not in use.  A programmable gain amplifier follows the analog multiplexer.  The gain 
can be set in software from 0.5 to 16 in powers of 2.

Conversions can be initiated in two ways; a software command or an overflow on Timer 2.  This flexibility 
allows the start of conversion to be triggered by software events, or convert continuously.  A completed 
conversion causes an interrupt, or a status bit can be polled in software to determine the end of conver-
sion.  The resulting 8-bit data word is latched into an SFR upon completion of a conversion.
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C8051F2xx
SFR Definition 5.4. ADC0H:  ADC Data Word (‘F220/1/6 and ‘F206)

Bits7–0: ADC Data Word Bits

EXAMPLE:  ADC Data Word Conversion Map 

5.3. ADC Programmable Window Detector

The ADC programmable window detector is very useful in many applications.  It continuously compares 
the ADC output to user-programmed limits and notifies the system when an out-of-band condition is 
detected.  This is especially effective in an interrupt-driven system, saving code space and CPU bandwidth 
while delivering faster system response times.  The window detector interrupt flag (ADWINT in ADC0CN) 
can also be used in polled mode.  The high and low bytes of the reference words are loaded into the ADC 
Greater-Than and ADC Less-Than registers (ADC0GTH and ADC0LTH). 

SFR Definition 5.5. ADC0GTH: ADC Greater-Than Data (‘F220/1/6 and ‘F206)

Bits7–0:
The high byte of the ADC Greater-Than Data Word.

SFR Definition 5.6. ADC0LTH: ADC Less-Than Data Byte (‘F220/1/6 and ‘F206)

Bits7–0:
The high byte of the ADC Less-Than Data Word.

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

MSB LSB 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

0xBF

AIN – GND(Volts) ADC0H 

REF x (255/256) 0xFF

REF x ½ 0x80

REF x (127/256) 0x7F

0 0x00

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

11111111

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

0xC5

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:

0xC7
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C8051F2xx
SFR Definition 6.4. ADC0H:  ADC Data Word MSB (C8051F206)

Bits7–0: ADC Data Word Bits
For ADLJST = 1: Upper 8-bits of the 12-bit ADC Data Word.
For ADLJST = 0: Bits7–4 are the sign extension of Bit3.  Bits 3–0 are the upper 4-bits of the 
12-bit ADC Data Word.

SFR Definition 6.5. ADC0L:  ADC Data Word LSB (C8051F206)

Bits7–0: ADC Data Word Bits
For ADLJST = 1: Bits7–4 are the lower 4-bits of the 12-bit ADC Data Word.  Bits3–0 will 
always read 0.
For ADLJST = 0: Bits7–0 are the lower 8-bits of the 12-bit ADC Data Word.

NOTE:  Resulting 12-bit ADC Data Word appears in the ADC Data Word Registers as follows:
ADC0H[3:0]:ADC0L[7:0], if ADLJST = 0 
(ADC0H[7:4] will be sign extension of ADC0H.3 if a differential reading, otherwise = 0000b)

ADC0H[7:0]:ADC0L[7:4], if ADLJST = 1 
(ADC0L[3:0] = 0000b)

EXAMPLE:  ADC Data Word Conversion Map, AIN0 Input in Single-Ended Mode 
(AMX0CF=0x00, AMX0SL=0x00)

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:

0xBF

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:

0xBE

AIN0 – AGND (Volts)
ADC0H:ADC0L 
(ADLJST = 0)

ADC0H:ADC0L 
(ADLJST = 1)

REF x (4095/4096) 0x0FFF 0xFFF0

REF x ½ 0x0800 0x8000

REF x (2047/4096) 0x07FF 0x7FF0

0 0x0000 0x0000
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C8051F2xx
SFR Definition 8.2. CPT1CN: Comparator 1 Control

Bit7: CP1EN: Comparator 1 Enable Bit
0:  Comparator 1 Disabled.  
1:  Comparator 1 Enabled.

Bit6: CP1OUT: Comparator 1 Output State Flag
0:  Voltage on CP1+ < CP1– 
1:  Voltage on CP1+ > CP1–

Bit5: CP1RIF: Comparator 1 Rising-Edge Interrupt Flag
0:  No Comparator 1 Rising-Edge Interrupt has occurred since this flag was cleared
1:  Comparator 1 Rising-Edge Interrupt has occurred since this flag was cleared

Bit4: CP1FIF: Comparator 1 Falling-Edge Interrupt Flag
0:  No Comparator 1 Falling-Edge Interrupt has occurred since this flag was cleared
1:  Comparator 1 Falling-Edge Interrupt has occurred since this flag was cleared

Bit3–2:  CP1HYP1–0: Comparator 1 Positive Hysteresis Control Bits
00:  Positive Hysteresis Disabled
01:  Positive Hysteresis = 2 mV
10:  Positive Hysteresis = 4 mV
11:  Positive Hysteresis = 10 mV

Bit1–0:  CP1HYN1–0: Comparator 1 Negative Hysteresis Control Bits
00:  Negative Hysteresis Disabled
01:  Negative Hysteresis = 2 mV
10:  Negative Hysteresis = 4 mV
11:  Negative Hysteresis = 10 mV

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

CP1EN CP1OUT CP1RIF CP1FIF CP1HYP1 CP1HYP0 CP1HYN1 CP1HYN0 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

0x9F
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C8051F2xx
9.1. Instruction Set

The instruction set of the CIP-51 System Controller is fully compatible with the standard MCS-51™ instruc-
tion set.  Standard 8051 development tools can be used to develop software for the CIP-51.  All CIP-51 
instructions are the binary and functional equivalent of their MCS-51™ counterparts, including opcodes, 
addressing modes and effect on PSW flags.  However, instruction timing is different than that of the stan-
dard 8051. 

9.1.1. Instruction and CPU Timing

In many 8051 implementations, a distinction is made between machine cycles and clock cycles, with 
machine cycles varying from 2 to 12 clock cycles in length.  However, the CIP-51 implementation is based 
solely on clock cycle timing.   All instruction timings are specified in terms of clock cycles.

Due to the pipelined architecture of the CIP-51, most instructions execute in the same number of clock 
cycles as there are program bytes in the instruction.  Conditional branch instructions take one less clock 
cycle to complete when the branch is not taken as opposed to when the branch is taken. Table 9.1 is the 
CIP-51 Instruction Set Summary, which includes the mnemonic, number of bytes, and number of clock 
cycles for each instruction.

9.1.2. MOVX Instruction and Program Memory 

The MOVX instruction is typically used to access external data memory.  The CIP-51 does not support 
external data or program memory.  In the CIP-51, the MOVX instruction accesses the on-chip program 
memory space implemented as re-programmable Flash memory and the 1024 bytes of XRAM (optionally 
available on ‘F226/236 and ‘F206).  This feature provides a mechanism for the CIP-51 to update program 
code and use the program memory space for non-volatile data storage.  Refer to Section 10 (Flash Mem-
ory) and Section 11 (External RAM) for further details.

Table 9.1. CIP-51 Instruction Set Summary  

Mnemonic Description Bytes
Clock 
Cycles

Arithmetic Operations

ADD A,Rn Add register to A 1 1

ADD A,direct Add direct byte to A 2 2

ADD A,@Ri Add indirect RAM to A 1 2

ADD A,#data Add immediate to A 2 2

ADDC A,Rn Add register to A with carry 1 1

ADDC A,direct Add direct byte to A with carry 2 2

ADDC A,@Ri Add indirect RAM to A with carry 1 2

ADDC A,#data Add immediate to A with carry 2 2

SUBB A,Rn Subtract register from A with borrow 1 1

SUBB A,direct Subtract direct byte from A with borrow 2 2

SUBB A,@Ri Subtract indirect RAM from A with borrow 1 2

SUBB A,#data Subtract immediate from A with borrow 2 2

INC A Increment A 1 1

INC Rn Increment register 1 1

INC direct Increment direct byte 2 2
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C8051F2xx
9.3.1. Register Descriptions

Following are descriptions of SFRs related to the operation of the CIP-51 System Controller.  Reserved 
bits should be set to logic 0. 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 descrip-
tions of the remaining SFRs are included in the sections of the datasheet associated with their correspond-
ing system function.

SFR Definition 9.1. SP: Stack Pointer

Bits 7–0: 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.

SFR Definition 9.2. DPL: Data Pointer Low Byte

Bits 7–0: DPL: Data Pointer Low.   
The DPL register is the low byte of the 16-bit DPTR.  DPTR is used to access indirectly 
addressed RAM. 

SFR Definition 9.3. DPH: Data Pointer High Byte

Bits 7–0: DPH: Data Pointer High.   
The DPH register is the high byte of the 16-bit DPTR.  DPTR is used to access indirectly 
addressed RAM. 

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

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

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
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C8051F2xx
SFR Definition 9.5. ACC: Accumulator

Bits 7–0: ACC: Accumulator
This register is the accumulator for arithmetic operations. 

SFR Definition 9.6. B: B Register

Bits 7–0: B: B Register
This register serves as a second accumulator for certain arithmetic operations.

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

ACC.7  ACC.6 ACC.5 ACC.4 ACC.3 ACC.2 ACC.1 ACC.0 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

(bit addressable) 0xE0

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

B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.0 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

(bit addressable) 0xF0
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C8051F2xx
9.4. Interrupt Handler

The CIP-51 includes an extended interrupt system supporting up to 22 interrupt sources with two priority 
levels. The allocation of interrupt sources between on-chip peripherals and external inputs pins varies 
according to the specific version of the device.  Each interrupt source has one or more associated inter-
rupt-pending flag(s) located in an SFR.  When a peripheral or external source meets a valid interrupt con-
dition, the associated interrupt-pending flag is set to logic 1. 

If interrupts are enabled for the source, an interrupt request is generated when the interrupt-pending flag is 
set.  As soon as execution of the current instruction is complete, the CPU generates an LCALL to a prede-
termined address to begin execution of an interrupt service routine (ISR).  Each ISR must end with an 
RETI instruction, which returns program execution to the next instruction that would have been executed if 
the interrupt request had not occurred. If interrupts are not enabled, the interrupt-pending flag is ignored by 
the hardware and program execution continues as normal. (The interrupt-pending flag is set to logic 1 
regardless of the interrupt's enable/disable state.)

Each interrupt source can be individually enabled or disabled through the use of an associated interrupt 
enable bit in an SFR (IE–EIE2).  However, interrupts must first be globally enabled by setting the EA bit 
(IE.7) to logic 1 before the individual interrupt enables are recognized.  Setting the EA bit to logic 0 dis-
ables all interrupt sources regardless of the individual interrupt-enable settings.

Some interrupt-pending flags are automatically cleared by the hardware when the CPU vectors to the ISR. 
However, most are not cleared by the hardware and must be cleared by software before returning from the 
ISR.  If an interrupt-pending flag remains set after the CPU completes the return-from-interrupt (RETI) 
instruction, a new interrupt request will be generated immediately and the CPU will re-enter the ISR after 
the completion of the next instruction. 

9.4.1. MCU Interrupt Sources and Vectors

The MCU allocates 9 interrupt sources to on-chip peripherals.  Software can simulate an interrupt by set-
ting any interrupt-pending flag to logic 1.  If interrupts are enabled for the flag, an interrupt request will be 
generated and the CPU will vector to the ISR address associated with the interrupt-pending flag.  The 
MCU interrupt sources, associated vector addresses, priority order and control bits are summarized in 
Table 9.4.  Refer to the datasheet section associated with a particular on-chip peripheral for information 
regarding valid interrupt conditions for the peripheral and the behavior of its interrupt-pending flag(s).

9.4.2. External Interrupts

The two external interrupt sources (/INT0 and /INT1) are configurable as active-low level-sensitive or 
active-low edge-sensitive inputs depending on the setting of IT0 (TCON.0) and IT1 (TCON.2).  IE0 
(TCON.1) and IE1 (TCON.3) serve as the interrupt-pending flag for the /INT0 and /INT1 external interrupts, 
respectively.  If an /INT0 or /INT1 external interrupt is configured as edge-sensitive, the corresponding 
interrupt-pending flag is automatically cleared by the hardware when the CPU vectors to the ISR.  When 
configured as level sensitive, the interrupt-pending flag follows the state of the external interrupt's input pin. 
The external interrupt source must hold the input active until the interrupt request is recognized.  It must 
then deactivate the interrupt request before execution of the ISR completes or another interrupt request 
will be generated.

9.4.3. Software Controlled Interrupts

The C8051F2xx family of devices features four Software Controlled Interrupts controlled by flags located in 
the Software Controlled Interrupt Flag Register (SWCINT).  See SFR Definition 9.7.  When a logic '1' is 
written to a Software-Controlled Interrupt Flag, the CIP-51 will jump to an associated interrupt service vec-
tor (see Table 9.4, “Interrupt Summary,” on page 75).  These interrupt flags must be cleared by software.
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C8051F2xx
SFR Definition 9.9. IP: Interrupt Priority

Bits7–6: UNUSED.  Read = 00b, Write = don't care.

Bit5: PT2 Timer 2 Interrupt Priority Control.  
This bit sets the priority of the Timer 2 interrupts.    
0:  Timer 2 interrupts set to low priority level.
1:  Timer 2 interrupts set to high priority level.

 
Bit4: PS: Serial Port (UART) Interrupt Priority Control.  

This bit sets the priority of the Serial Port (UART) interrupts.    
0:  UART interrupts set to low priority level.
1:  UART interrupts set to high priority level.

Bit3: PT1: Timer 1 Interrupt Priority Control.  
This bit sets the priority of the Timer 1 interrupts.    
0:  Timer 1 interrupts set to low priority level.
1:  Timer 1 interrupts set to high priority level.

Bit2: PX1: External Interrupt 1 Priority Control. 
This bit sets the priority of the External Interrupt 1 interrupts.    
0:  External Interrupt 1 set to low priority level.
1:  External Interrupt 1 set to high priority level.

Bit1: PT0: Timer 0 Interrupt Priority Control.  
This bit sets the priority of the Timer 0 interrupts.    
0:  Timer 0 interrupts set to low priority level.
1:  Timer 0 interrupt set to high priority level.

Bit0: PX0: External Interrupt 0 Priority Control.  
This bit sets the priority of the External Interrupt 0 interrupts.    
0:  External Interrupt 0 set to low priority level.
1:  External Interrupt 0 set to high priority level.

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

- - PT2 PS PT1 PX1 PT0 PX0 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

(bit addressable) 0xB8
78 Rev. 1.6



C8051F2xx
Figure 14.1. Port I/O Functional Block Diagram

Figure 14.2. Port I/O Cell Block Diagram
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C8051F2xx
SFR Definition 14.6. P0MODE: Port0 Digital/Analog Input Mode

Bits7–0:  Port0 Digital/Analog Input Mode
0:  Corresponding Port0 pin Digital Input disabled. (For analog use, i.e., ADC).
1:  Corresponding Port0 pin Digital Input is enabled.

SFR Definition 14.7. P1: Port1 Register

Bits7–0: P1.[7:0] 
(Write - Output appears on I/O pins per PRT0MX, PRT1MX, and PRT2MX registers)
0:  Logic Low Output.
1:  Logic High Output (high impedance if corresponding PRT1CF.n bit = 0)
(Read - Regardless of PRT0MX, PRT1MX, and PRT2MX Register settings).
0:  P1.n pin is logic low.
1:  P1.n pin is logic high.

SFR Definition 14.8. PRT1CF: Port1 Configuration Register

Bits7–0: PRT1CF.[7:0]: Output Configuration Bits for P1.7–P1.0 (respectively)
0:  Corresponding P1.n Output Mode is Open-Drain.
1:  Corresponding P1.n Output Mode is Push-Pull.

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

11111111

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

0xF1

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

P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0 11111111

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

(bit addressable) 0x90

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:

0xA5
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C8051F2xx
15.2. Operation

Only a SPI master device can initiate a data transfer.  The SPI is placed in master mode by setting the 
Master Enable flag (MSTEN, SPI0CN.1).  Writing a byte of data to the SPI data register (SPI0DAT) when in 
Master Mode starts a data transfer.  The SPI master immediately shifts out the data serially on the MOSI 
line while providing the serial clock on SCK.  The SPIF (SPI0CN.7) flag is set to logic 1 at the end of the 
transfer.  If interrupts are enabled, an interrupt request is generated when the SPIF flag is set.  The SPI 
master can be configured to shift in/out from one to eight bits in a transfer operation in order to accommo-
date slave devices with different word lengths.  The SPIFRS bits in the SPI Configuration Register 
(SPI0CFG.[2:0]) are used to select the number of bits to shift in/out in a transfer operation. 

While the SPI master transfers data to a slave on the MOSI line, the addressed SPI slave device simulta-
neously transfers the contents of its shift register to the SPI master on the MISO line in a full-duplex opera-
tion.  The data byte received from the slave replaces the data in the master's data register.  Therefore, the 
SPIF flag serves as both a transmit-complete and receive-data-ready flag.  The data transfer in both direc-
tions is synchronized with the serial clock generated by the master. Figure 15.3 illustrates the full-duplex 
operation of an SPI master and an addressed slave.

Figure 15.3. Full Duplex Operation

The SPI data register is double buffered on reads, but not on a write.  If a write to SPI0DAT is attempted 
during a data transfer, the WCOL flag (SPI0CN.6) will be set to logic 1 and the write is ignored.  The cur-
rent data transfer will continue uninterrupted.  A read of the SPI data register by the system controller actu-
ally reads the receive buffer.  If the receive buffer still holds unread data from a previous transfer when the 
last bit of the current transfer is shifted into the SPI shift register, a receive overrun occurs and the 
RXOVRN flag (SPI0CN.4) is set to logic 1.  The new data is not transferred to the receive buffer, allowing 
the previously received data byte to be read.  The data byte causing the overrun is lost.

When the SPI is enabled and not configured as a master, it will operate as an SPI slave.  Another SPI 
device acting as a master will initiate a transfer by driving the NSS signal low.  The master then shifts data 
out of the shift register on the MOSI pin using the its serial clock.  The SPIF flag is set to logic 1 at the end 
of a data transfer (when the NSS signal goes high).   The slave can load its shift register for the next data 
transfer by writing to the SPI data register.  The slave must make the write to the data register at least one 
SPI serial clock cycle before the master starts the next transmission.  Otherwise, the byte of data already in 
the slave's shift register will be transferred. 

Receive Buffer

01234567
SPI SHIFT REGISTER

SCK

MOSI

MISO

NSS
Receive Buffer

01234567
SPI SHIFT REGISTER

MASTER DEVICE SLAVE DEVICE

P3.0

Baud Rate
Generator
112 Rev. 1.6



C8051F2xx
SFR Definition 15.2. SPI0CN: SPI Control

Bit7: SPIF: SPI Interrupt Flag.
This bit is set to logic 1 by hardware at the end of a data transfer.  If interrupts are enabled, 
setting this bit causes the CPU to vector to the SPI0 interrupt service routine.  This bit is not 
automatically cleared by hardware.  It must be cleared by software.

 
Bit6: WCOL: Write Collision Flag.  

This bit is set to logic 1 by hardware (and generates a SPI interrupt) to indicate a write to the 
SPI data register was attempted while a data transfer was in progress.  It is cleared by soft-
ware.

Bit5: MODF: Mode Fault Flag.
This bit is set to logic 1 by hardware (and generates a SPI interrupt) when a master mode 
collision is detected (NSS is low and MSTEN = 1).  This bit is not automatically cleared by 
hardware.  It must be cleared by software.

Bit4: RXOVRN: Receive Overrun Flag.  
This bit is set to logic 1 by hardware (and generates a SPI interrupt) when the receive buffer 
still holds unread data from a previous transfer and the last bit of the current transfer is 
shifted into the SPI shift register.  This bit is not automatically cleared by hardware.  It must 
be cleared by software.

Bit3: TXBSY: Transmit Busy Flag.  
This bit is set to logic 1 by hardware while a master mode transfer is in progress.  It is 
cleared by hardware at the end of the transfer.

Bit2: SLVSEL: Slave Selected Flag.  
This bit is set to logic 1 whenever the NSS pin is low indicating it is enabled as a slave.  It is 
cleared to logic 0 when NSS is high (slave disabled).

Bit1: MSTEN: Master Mode Enable.  
0: Disable master mode.  Operate in slave mode.
1: Enable master mode. Operate as a master.

Bit0: SPIEN: SPI Enable.  
This bit enables/disables the SPI.
0: SPI disabled.
1: SPI enabled.

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

SPIF WCOL MODF RXOVRN TXBSY SLVSEL MSTEN SPIEN 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

0xF8
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17.1.3. Mode 2: 8-bit Counter/Timer with Auto-Reload

Mode 2 configures Timer 0 and Timer 1 to operate as 8-bit counter/timers with automatic reload of the start 
value.  The TL0 holds the count and TH0 holds the reload value.  When the counter in TL0 overflows from 
all ones to 0x00, the timer overflow flag TF0 (TCON.5) is set and the counter in TL0 is reloaded from TH0. 
If enabled, an interrupt will occur when the TF0 flag is set.  The reload value in TH0 is not changed.  TL0 
must be initialized to the desired value before enabling the timer for the first count to be correct.  When in 
Mode 2, Timer 1 operates identically to Timer 0.  Both counter/timers are enabled and configured in Mode 
2 in the same manner as Mode 0.

Figure 17.2. T0 Mode 2 Block Diagram
  

T
C

O
N

TF0
TR0

TR1
TF1

IE1
IT1
IE0
IT0GATE0

/INT0

TR0

T0

SYSCLK

  12
0

1

1

0

Interrupt
TCLK TL0

(8 bits)

ReloadTH0
(8 bits)

CKCON
T
2
M

T
1
M

T
0
M

TMOD
T
1
M
1

T
1
M
0

C
/
T
1

G
A
T
E
1

G
A
T
E
0

C
/
T
0

T
0
M
1

T
0
M
0

PORT0
MUX

PORT0
MUX
Rev. 1.6 127



C8051F2xx
SFR Definition 17.8. T2CON: Timer 2 Control

Bit7: TF2: Timer 2 Overflow Flag.
Set by hardware when Timer 2 overflows from 0xFFFF to 0x0000.  When the Timer 2 inter-
rupt is enabled, setting this bit causes the CPU to vector to the Timer 2 interrupt service rou-
tine.  This bit is not automatically cleared by hardware and must be cleared by software.  
TF2 will not be set when RCLK and/or TCLK are logic 1.

Bit6: EXF2: Timer 2 External Flag.  
Set by hardware when either a capture or reload is caused by a high-to-low transition on the 
T2EX input pin and EXEN2 is logic 1.  When the Timer 2 interrupt is enabled, setting this bit 
causes the CPU to vector to the Timer 2 Interrupt service routine.  This bit is not automati-
cally cleared by hardware and must be cleared by software. 

Bit5: RCLK: Receive Clock Flag.
Selects which timer is used for the UART's receive clock in modes 1 or 3.
0: Timer 1 overflows used for receive clock.
1: Timer 2 overflows used for receive clock.

Bit4: TCLK: Transmit Clock Flag.  
Selects which timer is used for the UART's transmit clock in modes 1 or 3.
0: Timer 1 overflows used for transmit clock.
1: Timer 2 overflows used for transmit clock.

Bit3: EXEN2: Timer 2 External Enable.  
Enables high-to-low transitions on T2EX to trigger captures or reloads when Timer 2 is not 
operating in Baud Rate Generator mode.  
0: High-to-low transitions on T2EX ignored.
1: High-to-low transitions on T2EX cause a capture or reload.

Bit2: TR2: Timer 2 Run Control.  
This bit enables/disables Timer 2. 
0: Timer 2 disabled.
1: Timer 2 enabled.

Bit1: C/T2: Counter/Timer Select.  
0:  Timer Function: Timer 2 incremented by clock defined by T2M (CKCON.5).
1:  Counter Function: Timer 2 incremented by high-to-low transitions on external input pin 
P0.6/T2.

Bit0: CP/RL2: Capture/Reload Select.  
This bit selects whether Timer 2 functions in capture or auto-reload mode.  EXEN2 must be 
logic 1 for high-to-low transitions on T2EX to be recognized and used to trigger captures or 
reloads.   If RCLK or TCLK is set, this bit is ignored and Timer 2 will function in auto-reload 
mode.
0: Auto-reload on Timer 2 overflow or high-to-low transition at T2EX (EXEN2 = 1).  
1: Capture on high-to-low transition at T2EX (EXEN2 = 1). 

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

TF2 EXF2 RCLK TCLK EXEN2 TR2 C/T2 CP/RL2 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

(bit addressable) 0xC8
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C8051F2xx
SFR Definition 17.9. RCAP2L: Timer 2 Capture Register Low Byte

Bits 7–0: RCAP2L: Timer 2 Capture Register Low Byte.  
The RCAP2L register captures the low byte of Timer 2 when Timer 2 is configured in capture 
mode. When Timer 2 is configured in auto-reload mode, it holds the low byte of the reload 
value.

SFR Definition 17.10. RCAP2H: Timer 2 Capture Register High Byte

Bits 7–0: RCAP2H: Timer 2 Capture Register High Byte.  
The RCAP2H register captures the high byte of Timer 2 when Timer 2 is configured in cap-
ture mode. When Timer 2 is configured in auto-reload mode, it holds the high byte of the 
reload value.

SFR Definition 17.11. TL2: Timer 2 Low Byte

Bits 7–0: TL2: Timer 2 Low Byte.  
The TL2 register contains the low byte of the 16-bit Timer 2.

SFR Definition 17.12. TH2: Timer 2 High Byte

Bits 7–0: TH2: Timer 2 High Byte.  
The TH2 register contains the high byte of the 16-bit Timer 2.

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:

0xCA

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:

0xCB

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:

0xCC

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:

0xCD
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18.2. Boundary Scan Bypass and ID Code

The MCU does not support boundary scan (IEEE 1149.1), however, it does support the bypass and ID 
code functions.  Because the MCU utilizes JTAG for Flash memory programming and debug support, and 
other devices in a system may use JTAG boundary scan, the MCU supports being placed in BYPASS so 
the user may maintain a single JTAG port for a system.  Additionally, the MCU supports an ID code.

18.2.1. BYPASS Instruction

The BYPASS instruction is accessed via the IR.  It provides access to the standard 1-bit JTAG Bypass data 
register.

18.2.2. IDCODE Instruction

The IDCODE instruction is accessed via the IR.  It provides access to the 32-bit Device ID register.

JTAG Register Definition 18.6. DEVICEID: JTAG Device ID

Version = 0000b (Revision A)
             = 0001b (Revision B)

Part Number = 0000 0000 0000 0001b (C8051F206/220/1/6, C8051F230/1/6)

Manufacturer ID = 0010 0100 001b (Silicon Laboratories)

18.3. Debug Support

The MCU has on-chip JTAG and debug circuitry that provide non-intrusive, full speed, in-circuit debug 
using the production part installed in the end application using the four pin JTAG I/F.  Silicon Labs' debug 
system supports inspection and modification of memory and registers, breakpoints, stack tracing, and sin-
gle stepping.  No additional target RAM, program memory, or communications channels are required.  All 
the digital and analog peripherals are functional and work correctly (remain in sync) while emulating.  The 
WDT is disabled when the MCU is halted during single stepping or at a breakpoint.  

The C8051F2xxDK is a development kit with all the hardware and software necessary to develop applica-
tion code and perform in-circuit debugging with the C8061F206, C8051F220/1/6 and C8051F230/1/6.  The 
kit includes an Integrated Development Environment (IDE) which has a debugger and integrated 8051 
assembler.  It has an RS-232 to JTAG interface module referred to as the EC.  The kit also includes RS-
232 and JTAG cables, and wall-mount power supply.

Reset Value

Version Part Number Manufacturer ID 1 0xn0000243

Bit31 Bit28 Bit27 Bit12 Bit11 Bit1 Bit0
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