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Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
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creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"
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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-
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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.
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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
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C8051F360/1/2/3/4/5/6/7/8/9
The Digital Crossbar allows mapping of internal digital system resources to Port I/O pins. (See Figure 1.8.) 
On-chip counter/timers, serial buses, HW interrupts, comparator output, and other digital signals in the 
controller can be configured to appear on the Port I/O pins specified in the Crossbar Control registers. This 
allows the user to select the exact mix of general purpose Port I/O and digital resources needed for the 
particular application.

Figure 1.8. Digital Crossbar Diagram (Port 0 to Port 3)

1.5. Serial Ports

The C8051F36x Family includes an SMBus/I2C interface, a full-duplex UART with enhanced baud rate 
configuration, and an Enhanced SPI interface. Each of the serial buses is fully implemented in hardware 
and makes extensive use of the CIP-51's interrupts, thus requiring very little CPU intervention.

1.6. Programmable Counter Array

An on-chip Programmable Counter/Timer Array (PCA) is included in addition to the four 16-bit general pur-
pose counter/timers. The PCA consists of a dedicated 16-bit counter/timer time base with three program-
mable capture/compare modules. The PCA clock is derived from one of six sources: the system clock 
divided by 12, the system clock divided by 4, Timer 0 overflows, an External Clock Input (ECI), the system 
clock, or the external oscillator clock source divided by 8. The external clock source selection is useful for 
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C8051F360/1/2/3/4/5/6/7/8/9
Figure 1.14. IDA0 Functional Block Diagram
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C8051F360/1/2/3/4/5/6/7/8/9
SFR Definition 5.2. AMX0N: AMUX0 Negative Channel Select 

Bits 7–5: UNUSED. Read = 000b; Write = don’t care.
Bits 4–0: AMX0N4–0: AMUX0 Negative Input Selection.

Note that when GND is selected as the Negative Input, ADC0 operates in Single-ended 
mode. For all other Negative Input selections, ADC0 operates in Differential mode.

SFR Page:
SFR Address:

all pages
0xBA

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

– – – AMX0N4 AMX0N3 AMX0N2 AMX0N1 AMX0N0 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

AMX0N4-0 ADC0 Negative Input

00000(1) P1.0(1)

00001(1) P1.1(1)

00010(1) P1.2(1)

00011(1) P1.3(1)

00100 P1.4
00101 P1.5
00110 P1.6
00111 P1.7
01000 P2.0
01001 P2.1
01010 P2.2
01011 P2.3
01100 P2.4
01101 P2.5
01110 P2.6
01111 P2.7
10000 P3.0

10001(2) P3.1(2)

10010(2) P3.2(2)

10011(2) P3.3(2)

10100(2) P3.4(2)

10101–11101 RESERVED
11110 VREF
11111 GND

Notes:
1. Only applies to C8051F361/2/6/7/8/9 (32-pin and 28-pin); selection 

RESERVED on C8051F360 (48-pin) device.
2. Only applies to C8051F360/1/6/8 (48-pin and 32-pin); selection RESERVED 

on C8051F362/7/9 (28-pin) devices.
Rev. 1.1 55



C8051F360/1/2/3/4/5/6/7/8/9
10.4. Interrupt Register Descriptions

The SFRs used to enable the interrupt sources and set their priority level are described below. Refer to the 
data sheet 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).

Programmable Counter 
Array

0x005B 11
CF (PCA0CN.7)
CCFn (PCA0CN.n)

Y N
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(EIE1.4)
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N N
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RESERVED 0x007B 15 N/A N/A N/A N/A N/A
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Table 10.1. Interrupt Summary  (Continued)
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C8051F360/1/2/3/4/5/6/7/8/9
12.1. Power-On Reset

During power-up, the device is held in a reset state and the RST pin is driven low until VDD settles above 
VRST. A delay occurs before the device is released from reset; the delay decreases as the VDD ramp time 
increases (VDD ramp time is defined as how fast VDD ramps from 0 V to VRST). Figure 12.2. plots the 
power-on and VDD Monitor reset timing. For ramp times less than 1 ms, the power-on reset delay (TPORDe-

lay) is typically less than 0.3 ms.

Note: The maximum VDD ramp time is 1 ms; slower ramp times may cause the device to be released from 
reset before VDD reaches the VRST level.

On exit from a power-on reset, the PORSF flag (RSTSRC.1) is set by hardware to logic ‘1’. When PORSF 
is set, all of the other reset flags in the RSTSRC Register are indeterminate (PORSF is cleared by all other 
resets). Since all resets cause program execution to begin at the same location (0x0000) software can 
read the PORSF flag to determine if a power-up was the cause of reset. The content of internal data mem-
ory should be assumed to be undefined after a power-on reset. The VDD Monitor is enabled following a 
power-on reset.

Figure 12.2. Power-On and VDD Monitor Reset Timing
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C8051F360/1/2/3/4/5/6/7/8/9
SFR Definition 12.2. RSTSRC: Reset Source

Note:For bits that act as both reset source enables (on a write) and reset indicator flags (on a read), 
read-modify-write instructions read and modify the source enable only. [This applies to bits: 
C0RSEF, SWRSF, MCDRSF, PORSF].

Bit 7: UNUSED. Read = 0b. Write = don’t care.
Bit 6: FERROR: Flash Error Indicator.

0: Source of last reset was not a Flash read/write/erase error.
1: Source of last reset was a Flash read/write/erase error.

Bit 5: C0RSEF: Comparator0 Reset Enable and Flag.
0: Read: Source of last reset was not Comparator0. Write: Comparator0 is not a reset 

source.
1: Read: Source of last reset was Comparator0. Write: Comparator0 is a reset source 
(active-low).

Bit 4: SWRSF: Software Reset Force and Flag.
0: Read: Source of last reset was not a write to the SWRSF bit. Write: No Effect.
1: Read: Source of last reset was a write to the SWRSF bit. Write: Forces a system reset.

Bit 3: WDTRSF: Watchdog Timer Reset Flag.
0: Source of last reset was not a WDT timeout.
1: Source of last reset was a WDT timeout.

Bit 2: MCDRSF: Missing Clock Detector Flag.
0: Read: Source of last reset was not a Missing Clock Detector timeout. Write: Missing 

Clock Detector disabled.
1: Read: Source of last reset was a Missing Clock Detector timeout. Write: Missing Clock 

Detector enabled; triggers a reset if a missing clock condition is detected.
Bit 1: PORSF: Power-On Reset Force and Flag.

This bit is set anytime a power-on reset occurs. Writing this bit enables/disables the VDD 
Monitor as a reset source. Note: writing ‘1’ to this bit before the VDD Monitor is enabled 
and stabilized may cause a system reset. See register VDM0CN (SFR Definition 12.1)
0: Read: Last reset was not a power-on or VDD Monitor reset. Write: VDD Monitor is not a 

reset source.
1: Read: Last reset was a power-on or VDD Monitor reset; all other reset flags  

indeterminate. Write: VDD Monitor is a reset source.
Bit 0: PINRSF: HW Pin Reset Flag.

0: Source of last reset was not RST pin.
1: Source of last reset was RST pin.

SFR Page:
SFR Address:

all pages
0xEF

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

– FERROR C0RSEF SWRSF WDTRSF MCDRSF PORSF PINRSF Variable
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
133 Rev. 1.1



C8051F360/1/2/3/4/5/6/7/8/9
Table 13.2. Flash Electrical Characteristics
VDD = 2.7 to 3.6 V; –40 to +85 °C.

Parameter Conditions Min Typ Max Units

Flash Size
C8051F360/1/2/3/4/5/6/7 32768*

Bytes
C8051F368/9 16384

Endurance 20 k 250 k Erase/Write

Erase Cycle Time 8 10 12 ms

Write Cycle Time 37 47 57 µs

*Note:  1024 Bytes at location 0x7C00 to 0x7FFF are reserved.
144 Rev. 1.1
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SFR Definition 14.2. CCH0TN: Cache Tuning 

Bits 7–4: CHMSCTL: Cache Miss Penalty Accumulator (Bits 4–1).
These are bits 4-1 of the Cache Miss Penalty Accumulator. To read these bits, they must first 
be latched by reading the CHMSCTH bits in the CCH0MA Register (See SFR Definition 
14.4).

Bit 3: CHALGM: Cache Algorithm Select.
This bit selects the cache replacement algorithm.
0: Cache uses Rebound algorithm.
1: Cache uses Pseudo-random algorithm.

Bit 2: CHFIXM: Cache Fix MOVC Enable.
This bit forces MOVC writes to the cache memory to use slot 0.
0: MOVC data is written according to the current algorithm selected by the CHALGM bit.
1: MOVC data is always written to cache slot 0.

Bits 1–0: CHMSTH: Cache Miss Penalty Threshold.
These bits determine when missed instruction data will be cached.
If data takes longer than CHMSTH clocks to obtain, it will be cached.

SFR Page:
SFR Address:

F
0xC9

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

CHMSCTL CHALGM CHFIXM CHMSTH 00000100
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
150 Rev. 1.1
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15.4.2. Non-multiplexed Configuration

In Non-multiplexed mode, the Data Bus and the Address Bus pins are not shared. An example of a 
Non-multiplexed Configuration is shown in Figure 15.2. See Section “15.6.1. Non-multiplexed Mode” on 
page 161 for more information about Non-multiplexed operation.

Figure 15.2. Non-multiplexed Configuration Example
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To shut down the PLL, the system clock should be switched to the internal oscillator or a stable external 
clock source, using the CLKSEL register. Next, disable the PLL by setting PLLEN (PLL0CN.1) to ‘0’. 
Finally, the PLL can be powered off, by setting PLLPWR (PLL0CN.0) to ‘0’. Note that the PLLEN and PLL-
PWR bits can be cleared at the same time.

SFR Definition 16.6. PLL0CN: PLL Control  

SFR Definition 16.7. PLL0DIV: PLL Pre-divider 

Bits 7–5: UNUSED. Read = 000b. Write = don’t care.
Bit 4: PLLLCK: PLL Lock Flag.

0: PLL Frequency is not locked.
1: PLL Frequency is locked.

Bit 3: RESERVED. Read = 0b. Must Write 0b.
Bit 2: PLLSRC: PLL Reference Clock Source Select Bit.

0: PLL Reference Clock Source is Internal Oscillator.
1: PLL Reference Clock Source is External Oscillator.

Bit 1: PLLEN: PLL Enable Bit.
0: PLL is held in reset.
1: PLL is enabled. PLLPWR must be ‘1’.

Bit 0: PLLPWR: PLL Power Enable.
0: PLL bias generator is de-activated. No static power is consumed.
1: PLL bias generator is active. Must be set for PLL to operate.

SFR Page:
SFR Address:

F
0xB3

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

– – – PLLLCK Reserved PLLSRC PLLEN PLLPWR 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Bits 7–5: UNUSED. Read = 000b. Write = don’t care.
Bits 4–0: PLLM4–0: PLL Reference Clock Pre-divider.

These bits select the pre-divide value of the PLL reference clock. When set to any non-zero 
value, the reference clock will be divided by the value in PLLM4–0. When set to ‘00000b’, 
the reference clock will be divided by 32. 

SFR Page:
SFR Address:

F
0xA9

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

– – – PLLM4 PLLM3 PLLM2 PLLM1 PLLM0 00000001
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
179 Rev. 1.1



C8051F360/1/2/3/4/5/6/7/8/9
SFR Definition 17.21. P3: Port3

SFR Definition 17.22. P3MDIN: Port3 Input Mode

Bits 7–0: P3.[7:0]
Write - Output appears on I/O pins per Crossbar Registers.
0: Logic Low Output.
1: Logic High Output (high impedance if corresponding P3MDOUT.n bit = 0).
Read - Always reads ‘0’ if selected as analog input in register P3MDIN. Directly reads Port 
pin when configured as digital input.
0: P3.n pin is logic low.
1: P3.n pin is logic high.

SFR Page:
SFR Address:

all pages
0xB0 (bit addressable)

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

P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Bits 7–0: Analog Input Configuration Bits for P3.7-P3.0 (respectively).
Port pins configured as analog inputs have their weak pullup, digital driver, and digital 
receiver disabled. 
0: Corresponding P3.n pin is configured as an analog input.
1: Corresponding P3.n pin is not configured as an analog input.

SFR Page:
SFR Address:

F
0xF4

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
197 Rev. 1.1
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SFR Definition 18.1. SMB0CF: SMBus Clock/Configuration

Bit 7: ENSMB: SMBus Enable.
This bit enables/disables the SMBus interface. When enabled, the interface constantly mon-
itors the SDA and SCL pins. 
0: SMBus interface disabled.
1: SMBus interface enabled.

Bit 6: INH: SMBus Slave Inhibit.
When this bit is set to logic ‘1’, the SMBus does not generate an interrupt when slave events 
occur. This effectively removes the SMBus slave from the bus. Master Mode interrupts are 
not affected.
0: SMBus Slave Mode enabled.
1: SMBus Slave Mode inhibited.

Bit 5: BUSY: SMBus Busy Indicator.
This bit is set to logic ‘1’ by hardware when a transfer is in progress. It is cleared to logic ‘0’ 
when a STOP or free-timeout is sensed.

Bit 4: EXTHOLD: SMBus Setup and Hold Time Extension Enable.
This bit controls the SDA setup and hold times according to:
0: SDA Extended Setup and Hold Times disabled.
1: SDA Extended Setup and Hold Times enabled.

Bit 3: SMBTOE: SMBus SCL Timeout Detection Enable.
This bit enables SCL low timeout detection. If set to logic ‘1’, the SMBus forces Timer 3 to 
reload while SCL is high and allows Timer 3 to count when SCL goes low. If Timer 3 is con-
figured to Split Mode, only the High Byte of the timer is held in reload while SCL is high. 
Timer 3 should be programmed to generate interrupts at 25 ms, and the Timer 3 interrupt 
service routine should reset SMBus communication.

Bit 2: SMBFTE: SMBus Free Timeout Detection Enable.
When this bit is set to logic ‘1’, the bus will be considered free if SCL and SDA remain high 
for more than 10 SMBus clock source periods.

Bits 1–0: SMBCS1–SMBCS0: SMBus Clock Source Selection.
These two bits select the SMBus clock source, which is used to generate the SMBus bit 
rate. The selected device should be configured according to Equation 18.1.

SFR Page:
SFR Address:

all pages
0xC1

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

ENSMB INH BUSY EXTHOLD SMBTOE SMBFTE SMBCS1 SMBCS0 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

SMBCS1 SMBCS0 SMBus Clock Source
0 0 Timer 0 Overflow
0 1 Timer 1 Overflow
1 0 Timer 2 High Byte Overflow
1 1 Timer 2 Low Byte Overflow
Rev. 1.1 206
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18.4.2. SMB0CN Control Register

SMB0CN is used to control the interface and to provide status information (see SFR Definition 18.2). The 
higher four bits of SMB0CN (MASTER, TXMODE, STA, and STO) form a status vector that can be used to 
jump to service routines. MASTER and TXMODE indicate the master/slave state and transmit/receive 
modes, respectively. 

STA and STO indicate that a START and/or STOP has been detected or generated since the last SMBus 
interrupt. STA and STO are also used to generate START and STOP conditions when operating as a mas-
ter. Writing a ‘1’ to STA will cause the SMBus interface to enter Master Mode and generate a START when 
the bus becomes free (STA is not cleared by hardware after the START is generated). Writing a ‘1’ to STO 
while in Master Mode will cause the interface to generate a STOP and end the current transfer after the 
next ACK cycle. If STO and STA are both set (while in Master Mode), a STOP followed by a START will be 
generated.

As a receiver, writing the ACK bit defines the outgoing ACK value; as a transmitter, reading the ACK bit 
indicates the value received on the last ACK cycle. ACKRQ is set each time a byte is received, indicating 
that an outgoing ACK value is needed. When ACKRQ is set, software should write the desired outgoing 
value to the ACK bit before clearing SI. A NACK will be generated if software does not write the ACK bit 
before clearing SI. SDA will reflect the defined ACK value immediately following a write to the ACK bit; 
however SCL will remain low until SI is cleared. If a received slave address is not acknowledged, further 
slave events will be ignored until the next START is detected.

The ARBLOST bit indicates that the interface has lost an arbitration. This may occur anytime the interface 
is transmitting (master or slave). A lost arbitration while operating as a slave indicates a bus error condi-
tion. ARBLOST is cleared by hardware each time SI is cleared.

The SI bit (SMBus Interrupt Flag) is set at the beginning and end of each transfer, after each byte frame, or 
when an arbitration is lost; see Table 18.3 for more details. 

Important Note About the SI Bit: The SMBus interface is stalled while SI is set; thus SCL is held low, and 
the bus is stalled until software clears SI. 

Table 18.3 lists all sources for hardware changes to the SMB0CN bits. Refer to Table 18.4 for SMBus sta-
tus decoding using the SMB0CN register. 
207 Rev. 1.1
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18.4.3. Data Register

The SMBus Data register SMB0DAT holds a byte of serial data to be transmitted or one that has just been 
received. Software may safely read or write to the data register when the SI flag is set. Software should not 
attempt to access the SMB0DAT register when the SMBus is enabled and the SI flag is cleared to logic ‘0’, 
as the interface may be in the process of shifting a byte of data into or out of the register. 

Data in SMB0DAT is always shifted out MSB first. After a byte has been received, the first bit of received 
data is located at the MSB of SMB0DAT. While data is being shifted out, data on the bus is simultaneously 
being shifted in. SMB0DAT always contains the last data byte present on the bus. In the event of lost arbi-
tration, the transition from master transmitter to slave receiver is made with the correct data or address in 
SMB0DAT.

SFR Definition 18.3. SMB0DAT: SMBus Data

Bits 7–0: SMB0DAT: SMBus Data.
The SMB0DAT register contains a byte of data to be transmitted on the SMBus serial inter-
face or a byte that has just been received on the SMBus serial interface. The CPU can read 
from or write to this register whenever the SI serial interrupt flag (SMB0CN.0) is set to 
logic ‘1’. The serial data in the register remains stable as long as the SI flag is set. When the 
SI flag is not set, the system may be in the process of shifting data in/out and the CPU 
should not attempt to access this register.

SFR Page:
SFR Address:

all pages
0xC2

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
Rev. 1.1 210



C8051F360/1/2/3/4/5/6/7/8/9
Figure 20.8. SPI Master Timing (CKPHA = 0)

Figure 20.9. SPI Master Timing (CKPHA = 1)
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21.1.4. Mode 3: Two 8-bit Counter/Timers (Timer 0 Only)

In Mode 3, Timer 0 is configured as two separate 8-bit counter/timers held in TL0 and TH0. The 
counter/timer in TL0 is controlled using the Timer 0 control/status bits in TCON and TMOD: TR0, C/T0, 
GATE0 and TF0. TL0 can use either the system clock or an external input signal as its timebase. The TH0 
register is restricted to a timer function sourced by the system clock or prescaled clock. TH0 is enabled 
using the Timer 1 run control bit TR1. TH0 sets the Timer 1 overflow flag TF1 on overflow and thus controls 
the Timer 1 interrupt.

Timer 1 is inactive in Mode 3. When Timer 0 is operating in Mode 3, Timer 1 can be operated in Modes 0, 
1 or 2, but cannot be clocked by external signals nor set the TF1 flag and generate an interrupt. However, 
the Timer 1 overflow can be used to generate baud rates for the SMBus and/or UART, and/or initiate ADC 
conversions. While Timer 0 is operating in Mode 3, Timer 1 run control is handled through its mode set-
tings. To run Timer 1 while Timer 0 is in Mode 3, set the Timer 1 Mode as 0, 1, or 2. To disable Timer 1, 
configure it for Mode 3.

Figure 21.3. T0 Mode 3 Block Diagram

TL0
(8 bits)

TMOD

0

1

  T
C

O
N

TF0
TR0

TR1
TF1

IE1
IT1
IE0
IT0

Interrupt

Interrupt

0

1SYSCLK

Pre-scaled Clock
TR1 TH0

(8 bits)

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

TR0

GATE0

IN0PL
XOR

/INT0

T0

Crossbar

CKCON
T
3
M
H

T
3
M
L

S
C
A
0

S
C
A
1

T
0
M

T
2
M
H

T
2
M
L

T
1
M

Rev. 1.1 249



C8051F360/1/2/3/4/5/6/7/8/9
SFR Definition 21.13. TMR3CN: Timer 3 Control

Bit 7: TF3H: Timer 3 High Byte Overflow Flag.
Set by hardware when the Timer 3 high byte overflows from 0xFF to 0x00. In 16 bit mode, 
this will occur when Timer 3 overflows from 0xFFFF to 0x0000. When the Timer 3 interrupt is 
enabled, setting this bit causes the CPU to vector to the Timer 3 interrupt service routine. 
TF3H is not automatically cleared by hardware and must be cleared by software. 

Bit 6: TF3L: Timer 3 Low Byte Overflow Flag.
Set by hardware when the Timer 3 low byte overflows from 0xFF to 0x00. When this bit is 
set, an interrupt will be generated if TF3LEN is set and Timer 3 interrupts are enabled. TF3L 
will set when the low byte overflows regardless of the Timer 3 mode. This bit is not automat-
ically cleared by hardware.

Bit 5: TF3LEN: Timer 3 Low Byte Interrupt Enable.
This bit enables/disables Timer 3 Low Byte interrupts. If TF3LEN is set and Timer 3 inter-
rupts are enabled, an interrupt will be generated when the low byte of Timer 3 overflows.
0: Timer 3 Low Byte interrupts disabled.
1: Timer 3 Low Byte interrupts enabled.

Bit 4: TF3CEN: Timer 3 Low-Frequency Oscillator Capture Enable.
This bit enables/disables Timer 3 Low-Frequency Oscillator Capture Mode. If TF3CEN is set 
and Timer 3 interrupts are enabled, an interrupt will be generated on a rising edge of the 
low-frequency oscillator output, and the current 16-bit timer value in TMR3H:TMR3L will be 
copied to TMR3RLH:TMR3RLL. See Section “16. Oscillators” on page 168 for more details.
0: Timer 3 Low-Frequency Oscillator Capture disabled.
1: Timer 3 Low-Frequency Oscillator Capture enabled.

Bit 3: T3SPLIT: Timer 3 Split Mode Enable.
When this bit is set, Timer 3 operates as two 8-bit timers with auto-reload.
0: Timer 3 operates in 16-bit auto-reload mode.
1: Timer 3 operates as two 8-bit auto-reload timers.

Bit 2: TR3: Timer 3 Run Control. 
This bit enables/disables Timer 3. In 8-bit mode, this bit enables/disables TMR3H only; 
TMR3L is always enabled in this mode.
0: Timer 3 disabled.
1: Timer 3 enabled.

Bit 1: UNUSED. Read = 0b. Write = don’t care.
Bit 0: T3XCLK: Timer 3 External Clock Select.

This bit selects the external clock source for Timer 3. If Timer 3 is in 8-bit mode, this bit 
selects the external oscillator clock source for both timer bytes. However, the Timer 3 Clock 
Select bits (T3MH and T3ML in register CKCON) may still be used to select between the 
external clock and the system clock for either timer.
0: Timer 3 external clock selection is the system clock divided by 12.
1: Timer 3 external clock selection is the external clock divided by 8. Note that the external 

oscillator source divided by 8 is synchronized with the system clock.

SFR Page:
SFR Address:

all pages
0x91

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

TF3H TF3L TF3LEN TF3CEN T3SPLIT TR3 – T3XCLK 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
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SFR Definition 21.14. TMR3RLL: Timer 3 Reload Register Low Byte

SFR Definition 21.15. TMR3RLH: Timer 3 Reload Register High Byte

SFR Definition 21.16. TMR3L: Timer 3 Low Byte

SFR Definition 21.17. TMR3H Timer 3 High Byte

Bits 7–0: TMR3RLL: Timer 3 Reload Register Low Byte. 
TMR3RLL holds the low byte of the reload value for Timer 3. 

SFR Page:
SFR Address:

all pages
0x92

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

Bits 7–0: TMR3RLH: Timer 3 Reload Register High Byte. 
The TMR3RLH holds the high byte of the reload value for Timer 3.

SFR Page:
SFR Address:

all pages
0x93

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

Bits 7–0: TMR3L: Timer 3 Low Byte.
In 16-bit mode, the TMR3L register contains the low byte of the 16-bit Timer 3. In 8-bit mode, 
TMR3L contains the 8-bit low byte timer value.

SFR Page:
SFR Address:

all pages
0x94

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

Bits 7–0: TMR3H: Timer 3 High Byte.
In 16-bit mode, the TMR3H register contains the high byte of the 16-bit Timer 3. In 8-bit 
mode, TMR3H contains the 8-bit high byte timer value.

SFR Page:
SFR Address:

all pages
0x95

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
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23.3.  C2D Port Pin Requirements

Problem

The C2D debugging port pin (shared with P4.6 for C8051F360/3 and P3.0 for C8051F361/2/4/5/6/7/8/9) 
behaves differently on "REV A" devices than specified in the data sheet.

On "REV A" devices, a C2D port pin that is pulled low by the associated port pin driver will disrupt debug-
ging capability. In order to communicate with the device through the C2 interface, the value in the port latch 
associated C2D port pin must be '1'. 

Workaround

To workaround this problem, add a strong pull-up resistor to the C2D port pin to ensure the pin will be high 
unless explicitly driven low. Furthermore, the port pin should be left in open-drain mode with a '1' in the 
appropriate port latch (PnMDOUT bit = '0', Pn bit = '1') when not in use. This will allow the debugging soft-
ware to transfer data via the C2D pin as often as possible.

This behavior has been corrected on "REV B" of this device.
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