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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
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Figure 2.1. C8051F85x/86x Family Block Diagram (QSOP-24 Shown)
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P0.0 Standard I/O 4 Yes P0MAT.0
INT0.0
INT1.0

ADC0.0
CP0P.0
CP0N.0
VREF

P0.1 Standard I/O 3 Yes P0MAT.1
INT0.1
INT1.1

ADC0.1
CP0P.1
CP0N.1
AGND

P0.2 Standard I/O 2 Yes P0MAT.2
INT0.2
INT1.2

ADC0.2
CP0P.2
CP0N.2

P0.3 /
EXTCLK

Standard I/O /
External CMOS Clock Input

23 Yes P0MAT.3
EXTCLK
INT0.3
INT1.3

ADC0.3
CP0P.3
CP0N.3

P0.4 Standard I/O 22 Yes P0MAT.4
INT0.4
INT1.4

ADC0.4
CP0P.4
CP0N.4

P0.5 Standard I/O 21 Yes P0MAT.5
INT0.5
INT1.5

ADC0.5
CP0P.5
CP0N.5

P0.6 Standard I/O 20 Yes P0MAT.6
CNVSTR

INT0.6
INT1.6

ADC0.6
CP0P.6
CP0N.6

P0.7 Standard I/O 19 Yes P0MAT.7
INT0.7
INT1.7

ADC0.7
CP0P.7
CP0N.7

Table 3.1. Pin Definitions for C8051F850/1/2/3/4/5-GU and C8051F850/1/2/3/4/5-IU 
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0 ESMB0 Enable SMBus (SMB0) Interrupt.

This bit sets the masking of the SMB0 interrupt.
0: Disable all SMB0 interrupts.
1: Enable interrupt requests generated by SMB0.

Table 12.4. EIE1 Register Bit Descriptions

Bit Name Function
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Register 12.4. EIP1: Extended Interrupt Priority 1

Bit 7 6 5 4 3 2 1 0

Name PT3 PCP1 PCP0 PPCA0 PADC0 PWADC0 PMAT PSMB0

Type RW RW RW RW RW RW RW RW

Reset 0 0 0 0 0 0 0 0

SFR Address: 0xF3

Table 12.5. EIP1 Register Bit Descriptions

Bit Name Function

7 PT3 Timer 3 Interrupt Priority Control.

This bit sets the priority of the Timer 3 interrupt.
0: Timer 3 interrupts set to low priority level.
1: Timer 3 interrupts set to high priority level.

6 PCP1 Comparator1 (CP1) Interrupt Priority Control.

This bit sets the priority of the CP1 interrupt.
0: CP1 interrupt set to low priority level.
1: CP1 interrupt set to high priority level.

5 PCP0 Comparator0 (CP0) Interrupt Priority Control.

This bit sets the priority of the CP0 interrupt.
0: CP0 interrupt set to low priority level.
1: CP0 interrupt set to high priority level.

4 PPCA0 Programmable Counter Array (PCA0) Interrupt Priority Control.

This bit sets the priority of the PCA0 interrupt.
0: PCA0 interrupt set to low priority level.
1: PCA0 interrupt set to high priority level.

3 PADC0 ADC0 Conversion Complete Interrupt Priority Control.

This bit sets the priority of the ADC0 Conversion Complete interrupt.
0: ADC0 Conversion Complete interrupt set to low priority level.
1: ADC0 Conversion Complete interrupt set to high priority level.

2 PWADC0 ADC0 Window Comparator Interrupt Priority Control.

This bit sets the priority of the ADC0 Window interrupt.
0: ADC0 Window interrupt set to low priority level.
1: ADC0 Window interrupt set to high priority level.

1 PMAT Port Match Interrupt Priority Control.

This bit sets the priority of the Port Match Event interrupt.
0: Port Match interrupt set to low priority level.
1: Port Match interrupt set to high priority level.
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13.  Power Management and Internal Regulator

All internal circuitry on the C8051F85x/86x devices draws power from the VDD supply pin. Circuits with 
external connections (I/O pins, analog muxes) are powered directly from the VDD supply voltage, while 
most of the internal circuitry is supplied by an on-chip LDO regulator. The regulator output is fully internal to 
the device, and is available also as an ADC input or reference source for the comparators and ADC.

The devices support the standard 8051 power modes: idle and stop. For further power savings in stop 
mode, the internal LDO regulator may be disabled, shutting down the majority of the power nets on the 
device.

Although the C8051F85x/86x has idle and stop modes available, more control over the device power can 
be achieved by enabling/disabling individual peripherals as needed. Each analog peripheral can be 
disabled when not in use and placed in low power mode. Digital peripherals, such as timers and serial 
buses, have their clocks gated off and draw little power when they are not in use.

13.1.  Power Modes
Idle mode halts the CPU while leaving the peripherals and clocks active. In stop mode, the CPU is halted, 
all interrupts and timers are inactive, and the internal oscillator is stopped (analog peripherals remain in 
their selected states; the external oscillator is not affected). Since clocks are running in Idle mode, power 
consumption is dependent upon the system clock frequency and the number of peripherals left in active 
mode before entering Idle. Stop mode consumes the least power because the majority of the device is shut 
down with no clocks active. The Power Control Register (PCON) is used to control the C8051F85x/86x's 
Stop and Idle power management modes.

13.1.1. Idle Mode

Setting the Idle Mode Select bit (PCON.0) causes the hardware to halt the CPU and enter idle mode as 
soon as the instruction that sets the bit completes execution. All internal registers and memory maintain 
their original data. All analog and digital peripherals can remain active during idle mode.

Idle mode is terminated when an enabled interrupt is asserted or a reset occurs. The assertion of an 
enabled interrupt will cause the Idle Mode Selection bit (PCON.0) to be cleared and the CPU to resume 
operation. The pending interrupt will be serviced and the next instruction to be executed after the return 
from interrupt (RETI) will be the instruction immediately following the one that set the Idle Mode Select bit. 
If idle mode is terminated by an internal or external reset, the CIP-51 performs a normal reset sequence 
and begins program execution at address 0x0000.

Note: If the instruction following the write of the IDLE bit is a single-byte instruction and an interrupt occurs during the 
execution phase of the instruction that sets the IDLE bit, the CPU may not wake from Idle mode when a future 
interrupt occurs. Therefore, instructions that set the IDLE bit should be followed by an instruction that has two 
or more opcode bytes, for example:

// in ‘C’:
PCON |= 0x01;                   // set IDLE bit
PCON = PCON;                    // ... followed by a 3-cycle dummy instruction

; in assembly:
ORL PCON, #01h                  ; set IDLE bit
MOV PCON, PCON                  ; ... followed by a 3-cycle dummy instruction

If enabled, the Watchdog Timer (WDT) will eventually cause an internal watchdog reset and thereby 
terminate the idle mode. This feature protects the system from an unintended permanent shutdown in the 
event of an inadvertent write to the PCON register. If this behavior is not desired, the WDT may be 
disabled by software prior to entering the Idle mode if the WDT was initially configured to allow this 
operation. This provides the opportunity for additional power savings, allowing the system to remain in the 
Idle mode indefinitely, waiting for an external stimulus to wake up the system.
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Register 14.14. REF0CN: Voltage Reference Control

Bit 7 6 5 4 3 2 1 0

Name IREFLVL Reserved GNDSL REFSL TEMPE Reserved

Type RW R RW RW RW R

Reset 0 0 0 1 1 0 0 0

SFR Address: 0xD1

Table 14.17. REF0CN Register Bit Descriptions

Bit Name Function

7 IREFLVL Internal Voltage Reference Level.

Sets the voltage level for the internal reference source.
0: The internal reference operates at 1.65 V nominal.
1: The internal reference operates at 2.4 V nominal.

6 Reserved Must write reset value.

5 GNDSL Analog Ground Reference.

Selects the ADC0 ground reference.
0: The ADC0 ground reference is the GND pin.
1: The ADC0 ground reference is the AGND pin.

4:3 REFSL Voltage Reference Select.

Selects the ADC0 voltage reference.
00: The ADC0 voltage reference is the VREF pin.
01: The ADC0 voltage reference is the VDD pin.
10: The ADC0 voltage reference is the internal 1.8 V digital supply voltage.
11: The ADC0 voltage reference is the internal voltage reference.

2 TEMPE Temperature Sensor Enable.

Enables/Disables the internal temperature sensor.
0: Temperature Sensor Disabled.
1: Temperature Sensor Enabled.

1:0 Reserved Must write reset value.



 

Rev. 1.0 117

XCH A, Rn Exchange Register with A 1 1

XCH A, direct Exchange direct byte with A 2 2

XCH A, @Ri Exchange indirect RAM with A 1 2

XCHD A, @Ri Exchange low nibble of indirect RAM with A 1 2

Boolean Manipulation

CLR C Clear Carry 1 1

CLR bit Clear direct bit 2 2

SETB C Set Carry 1 1

SETB bit Set direct bit 2 2

CPL C Complement Carry 1 1

CPL bit Complement direct bit 2 2

ANL C, bit AND direct bit to Carry 2 2

ANL C, /bit AND complement of direct bit to Carry 2 2

ORL C, bit OR direct bit to carry 2 2

ORL C, /bit OR complement of direct bit to Carry 2 2

MOV C, bit Move direct bit to Carry 2 2

MOV bit, C Move Carry to direct bit 2 2

JC rel Jump if Carry is set 2 2/3

JNC rel Jump if Carry is not set 2 2/3

JB bit, rel Jump if direct bit is set 3 3/4

JNB bit, rel Jump if direct bit is not set 3 3/4

JBC bit, rel Jump if direct bit is set and clear bit 3 3/4

Program Branching

ACALL addr11 Absolute subroutine call 2 3

LCALL addr16 Long subroutine call 3 4

RET Return from subroutine 1 5

RETI Return from interrupt 1 5

AJMP addr11 Absolute jump 2 3

LJMP addr16 Long jump 3 4

SJMP rel Short jump (relative address) 2 3

JMP @A+DPTR Jump indirect relative to DPTR 1 3

JZ rel Jump if A equals zero 2 2/3

JNZ rel Jump if A does not equal zero 2 2/3

CJNE A, direct, rel Compare direct byte to A and jump if not equal 3 3/4

CJNE A, #data, rel Compare immediate to A and jump if not equal 3 3/4

CJNE Rn, #data, rel Compare immediate to Register and jump if not equal 3 3/4

CJNE @Ri, #data, rel Compare immediate to indirect and jump if not equal 3 4/5

DJNZ Rn, rel Decrement Register and jump if not zero 2 2/3

Table 15.1. CIP-51 Instruction Set Summary (Continued)

Mnemonic Description Bytes Clock 
Cycles
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16.5.  High Frequency Oscillator Control Registers

Register 16.1. OSCICL: High Frequency Oscillator Calibration

Bit 7 6 5 4 3 2 1 0

Name OSCICL

Type RW

Reset X X X X X X X X

SFR Address: 0xC7

Table 16.1. OSCICL Register Bit Descriptions

Bit Name Function

7:0 OSCICL Oscillator Calibration Bits.

These bits determine the internal oscillator period. When set to 00000000b, the oscillator 
operates at its fastest setting. When set to 11111111b, the oscillator operates at its slow-
est setting. The reset value is factory calibrated to generate an internal oscillator fre-
quency of 24.5 MHz.
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Table 17.1. CMP0 Positive Input Multiplexer Channels

CMXP Setting in 
Register CPT0MX

Signal Name QSOP24 Pin Name QFN20 Pin Name SOIC16 Pin Name

0000 CP0P.0 P0.0 P0.0 P0.0

0001 CP0P.1 P0.1 P0.1 P0.1

0010 CP0P.2 P0.2 P0.2 P0.2

0011 CP0P.3 P0.3 P0.3 P0.3

0100 CP0P.4 P0.4 P0.4 P0.4

0101 CP0P.5 P0.5 P0.5 P0.5

0110 CP0P.6 P0.6 P0.6 Reserved

0111 CP0P.7 P0.7 P0.7 Reserved

1000 LDO Internal 1.8 V LDO Output

1001-1111 None No connection

Table 17.2. CMP0 Negative Input Multiplexer Channels

CMXN Setting in 
Register CPT0MX

Signal Name QSOP24 Pin Name QFN20 Pin Name SOIC16 Pin Name

0000 CP0N.0 P0.0 P0.0 P0.0

0001 CP0N.1 P0.1 P0.1 P0.1

0010 CP0N.2 P0.2 P0.2 P0.2

0011 CP0N.3 P0.3 P0.3 P0.3

0100 CP0N.4 P0.4 P0.4 P0.4

0101 CP0N.5 P0.5 P0.5 P0.5

0110 CP0N.6 P0.6 P0.6 Reserved

0111 CP0N.7 P0.7 P0.7 Reserved

1000 GND GND

1001-1111 None No connection
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17.2.  Functional Description
The comparator offers programmable response time and hysteresis, an analog input multiplexer, and two 
outputs that are optionally available at the port pins: a synchronous “latched” output (CPn), or an 
asynchronous “raw” output (CPnA). The asynchronous CPnA signal is available even when the system 
clock is not active. This allows the comparator to operate and generate an output with the device in STOP 
mode.

When disabled, the comparator output (if assigned to a port I/O pin via the crossbar) defaults to the logic 
low state, and the power supply to the comparator is turned off.

The comparator response time may be configured in software via the CPTnMD register. Selecting a longer 
response time reduces the comparator supply current.

Figure 17.2. Comparator Hysteresis Plot

The comparator hysteresis is software-programmable via its Comparator Control register CPTnCN. The 
user can program both the amount of hysteresis voltage (referred to the input voltage) and the positive and 
negative-going symmetry of this hysteresis around the threshold voltage.

The comparator hysteresis is programmable using the CPHYN and CPHYP fields in the Comparator 
Control Register CPTnCN. The amount of negative hysteresis voltage is determined by the settings of the 
CPHYN bits. As shown in Figure 17.2, settings of 20, 10, or 5 mV (nominal) of negative hysteresis can be 
programmed, or negative hysteresis can be disabled. In a similar way, the amount of positive hysteresis is 
determined by the setting the CPHYP bits.

Comparator interrupts can be generated on both rising-edge and falling-edge output transitions. The 
CPFIF flag is set to logic 1 upon a comparator falling-edge occurrence, and the CPRIF flag is set to logic 1 
upon the comparator rising-edge occurrence. Once set, these bits remain set until cleared by software. 
The comparator rising-edge interrupt mask is enabled by setting CPRIE to a logic 1. The comparator 
falling-edge interrupt mask is enabled by setting CPFIE to a logic 1.

The output state of the comparator can be obtained at any time by reading the CPOUT bit. The comparator 
is enabled by setting the CPEN bit to logic 1, and is disabled by clearing this bit to logic 0.

Note that false rising edges and falling edges can be detected when the comparator is first powered on or 
if changes are made to the hysteresis or response time control bits. Therefore, it is recommended that the 
rising-edge and falling-edge flags be explicitly cleared to logic 0 a short time after the comparator is 
enabled or its mode bits have been changed, before enabling comparator interrupts.

CPn-

Positive programmable 
hysteresis (CPHYP)

CPn+
Negative programmable 

hysteresis (CPHYN)

CP0 (out)
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Register 18.5. CRC0CNT: CRC0 Automatic Flash Sector Count

Bit 7 6 5 4 3 2 1 0

Name CRCDN Reserved CRCCNT

Type R R RW

Reset 1 0 0 0 0 0 0 0

SFR Address: 0xD3

Table 18.6. CRC0CNT Register Bit Descriptions

Bit Name Function

7 CRCDN Automatic CRC Calculation Complete.

Set to 0 when a CRC calculation is in progress. Code execution is stopped during a CRC 
calculation; therefore, reads from firmware will always return 1.

6:5 Reserved Must write reset value.

4:0 CRCCNT Automatic CRC Calculation Block Count.

These bits specify the number of flash blocks to include in an automatic CRC calculation. 
The last address of the last flash block included in the automatic CRC calculation is 
(CRCST+CRCCNT) x Block Size - 1. The block size is 256 bytes.
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Register 21.11. P1MASK: Port 1 Mask

Bit 7 6 5 4 3 2 1 0

Name P1MASK

Type RW

Reset 0 0 0 0 0 0 0 0

SFR Address: 0xEE

Table 21.14. P1MASK Register Bit Descriptions

Bit Name Function

7:0 P1MASK Port 1 Mask Value.

Selects P1 pins to be compared to the corresponding bits in P1MAT.
0: P1.x pin logic value is ignored and will cause a port mismatch event.
1: P1.x pin logic value is compared to P1MAT.x.

Note: Port 1 consists of 8 bits (P1.0-P1.7) on QSOP24 packages and 7 bits (P1.0-P1.6) on QFN20 packages and 4 bits 
(P1.0-P1.3) on SOIC16 packages.
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23.1.  Signal Descriptions
The four signals used by SPI0 (MOSI, MISO, SCK, NSS) are described below. 

23.1.1. Master Out, Slave In (MOSI)

The master-out, slave-in (MOSI) signal is an output from a master device and an input to slave devices. It 
is used to serially transfer data from the master to the slave. This signal is an output when SPI0 is 
operating as a master and an input when SPI0 is operating as a slave. Data is transferred most-significant 
bit first. When configured as a master, MOSI is driven by the MSB of the shift register in both 3- and 4-wire 
mode.

23.1.2. Master In, Slave Out (MISO)

The master-in, slave-out (MISO) signal is an output from a slave device and an input to the master device. 
It is used to serially transfer data from the slave to the master. This signal is an input when SPI0 is 
operating as a master and an output when SPI0 is operating as a slave. Data is transferred most-
significant bit first. The MISO pin is placed in a high-impedance state when the SPI module is disabled and 
when the SPI operates in 4-wire mode as a slave that is not selected. When acting as a slave in 3-wire 
mode, MISO is always driven by the MSB of the shift register.

23.1.3. Serial Clock (SCK)

The serial clock (SCK) signal is an output from the master device and an input to slave devices. It is used 
to synchronize the transfer of data between the master and slave on the MOSI and MISO lines. SPI0 
generates this signal when operating as a master. The SCK signal is ignored by a SPI slave when the 
slave is not selected (NSS = 1) in 4-wire slave mode.

23.1.4. Slave Select (NSS)

The function of the slave-select (NSS) signal is dependent on the setting of the NSSMD1 and NSSMD0 
bits in the SPI0CN register. There are three possible modes that can be selected with these bits:

1.  NSSMD[1:0] = 00: 3-Wire Master or 3-Wire Slave Mode: SPI0 operates in 3-wire mode, and NSS 
is disabled. When operating as a slave device, SPI0 is always selected in 3-wire mode. Since no 
select signal is present, SPI0 must be the only slave on the bus in 3-wire mode. This is intended for 
point-to-point communication between a master and one slave.

2.  NSSMD[1:0] = 01: 4-Wire Slave or Multi-Master Mode: SPI0 operates in 4-wire mode, and NSS is 
enabled as an input. When operating as a slave, NSS selects the SPI0 device. When operating as 
a master, a 1-to-0 transition of the NSS signal disables the master function of SPI0 so that multiple 
master devices can be used on the same SPI bus.

3.  NSSMD[1:0] = 1x: 4-Wire Master Mode: SPI0 operates in 4-wire mode, and NSS is enabled as an 
output. The setting of NSSMD0 determines what logic level the NSS pin will output. This 
configuration should only be used when operating SPI0 as a master device.

See Figure 23.2, Figure 23.3, and Figure 23.4 for typical connection diagrams of the various operational 
modes. Note that the setting of NSSMD bits affects the pinout of the device. When in 3-wire master or 
3-wire slave mode, the NSS pin will not be mapped by the crossbar. In all other modes, the NSS signal will 
be mapped to a pin on the device.
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should be disabled (by clearing the SPIEN bit, SPI0CN.0) when changing the clock phase or polarity. The 
clock and data line relationships for master mode are shown in Figure 23.5. For slave mode, the clock and 
data relationships are shown in Figure 23.6 and Figure 23.7. Note that CKPHA should be set to 0 on both 
the master and slave SPI when communicating between two Silicon Labs C8051 devices.

The SPI0 Clock Rate Register (SPI0CKR) controls the master mode serial clock frequency. This register is 
ignored when operating in slave mode. When the SPI is configured as a master, the maximum data 
transfer rate (bits/sec) is one-half the system clock frequency or 12.5 MHz, whichever is slower. When the 
SPI is configured as a slave, the maximum data transfer rate (bits/sec) for full-duplex operation is 1/10 the 
system clock frequency, provided that the master issues SCK, NSS (in 4-wire slave mode), and the serial 
input data synchronously with the slave’s system clock. If the master issues SCK, NSS, and the serial input 
data asynchronously, the maximum data transfer rate (bits/sec) must be less than 1/10 the system clock 
frequency. In the special case where the master only wants to transmit data to the slave and does not need 
to receive data from the slave (i.e. half-duplex operation), the SPI slave can receive data at a maximum 
data transfer rate (bits/sec) of 1/4 the system clock frequency. This is provided that the master issues SCK, 
NSS, and the serial input data synchronously with the slave’s system clock.

Figure 23.5. Master Mode Data/Clock Timing

SCK
(CKPOL=0, CKPHA=0)

SCK
(CKPOL=0, CKPHA=1)

SCK
(CKPOL=1, CKPHA=0)

SCK
(CKPOL=1, CKPHA=1)

MSB Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0MISO/MOSI

NSS (Must Remain High 
in Multi-Master Mode)
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0 RXBMT Receive Buffer Empty (valid in slave mode only).

This bit will be set to logic 1 when the receive buffer has been read and contains no new 
information. If there is new information available in the receive buffer that has not been 
read, this bit will return to logic 0. RXBMT = 1 when in Master Mode.

Table 23.2. SPI0CFG Register Bit Descriptions

Bit Name Function

Note: In slave mode, data on MOSI is sampled in the center of each data bit. In master mode, data on MISO is sampled one 
SYSCLK before the end of each data bit, to provide maximum settling time for the slave device.
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24.5.  SMBus Transfer Modes
The SMBus interface may be configured to operate as master and/or slave. At any particular time, it will be 
operating in one of the following four modes: Master Transmitter, Master Receiver, Slave Transmitter, or 
Slave Receiver. The SMBus interface enters Master Mode any time a START is generated, and remains in 
Master Mode until it loses an arbitration or generates a STOP. An SMBus interrupt is generated at the end 
of all SMBus byte frames. The position of the ACK interrupt when operating as a receiver depends on 
whether hardware ACK generation is enabled. As a receiver, the interrupt for an ACK occurs before the 
ACK with hardware ACK generation disabled, and after the ACK when hardware ACK generation is 
enabled. As a transmitter, interrupts occur after the ACK, regardless of whether hardware ACK generation 
is enabled or not.

24.5.1. Write Sequence (Master)

During a write sequence, an SMBus master writes data to a slave device. The master in this transfer will be 
a transmitter during the address byte, and a transmitter during all data bytes. The SMBus interface 
generates the START condition and transmits the first byte containing the address of the target slave and 
the data direction bit. In this case the data direction bit (R/W) will be logic 0 (WRITE). The master then 
transmits one or more bytes of serial data. After each byte is transmitted, an acknowledge bit is generated 
by the slave. The transfer is ended when the STO bit is set and a STOP is generated. The interface will 
switch to Master Receiver Mode if SMB0DAT is not written following a Master Transmitter interrupt. 
Figure 24.5 shows a typical master write sequence. Two transmit data bytes are shown, though any 
number of bytes may be transmitted. Notice that all of the “data byte transferred” interrupts occur after the 
ACK cycle in this mode, regardless of whether hardware ACK generation is enabled.

Figure 24.5. Typical Master Write Sequence

A AAS W PData Byte Data ByteSLA

S = START
P = STOP
A = ACK
W = WRITE
SLA = Slave Address

Received by SMBus 
Interface

Transmitted by 
SMBus Interface

Interrupts with Hardware ACK Disabled (EHACK = 0)

Interrupts with Hardware ACK Enabled (EHACK = 1)
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25.1.4. 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, CT0, 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 
settings. 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 25.3. T0 Mode 3 Block Diagram
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Register 25.2. TCON: Timer 0/1 Control

Bit 7 6 5 4 3 2 1 0

Name TF1 TR1 TF0 TR0 IE1 IT1 IE0 IT0

Type RW RW RW RW RW RW RW RW

Reset 0 0 0 0 0 0 0 0

SFR Address: 0x88 (bit-addressable)

Table 25.4. TCON Register Bit Descriptions

Bit Name Function

7 TF1 Timer 1 Overflow Flag.

Set to 1 by hardware when Timer 1 overflows. This flag can be cleared by software but is 
automatically cleared when the CPU vectors to the Timer 1 interrupt service routine.

6 TR1 Timer 1 Run Control.

Timer 1 is enabled by setting this bit to 1.

5 TF0 Timer 0 Overflow Flag.

Set to 1 by hardware when Timer 0 overflows. This flag can be cleared by software but is 
automatically cleared when the CPU vectors to the Timer 0 interrupt service routine.

4 TR0 Timer 0 Run Control.

Timer 0 is enabled by setting this bit to 1.

3 IE1 External Interrupt 1.

This flag is set by hardware when an edge/level of type defined by IT1 is detected. It can 
be cleared by software but is automatically cleared when the CPU vectors to the External 
Interrupt 1 service routine in edge-triggered mode.

2 IT1 Interrupt 1 Type Select.

This bit selects whether the configured INT1 interrupt will be edge or level sensitive. INT1 
is configured active low or high by the IN1PL bit in register IT01CF.
0: INT1 is level triggered.
1: INT1 is edge triggered.

1 IE0 External Interrupt 0.

This flag is set by hardware when an edge/level of type defined by IT0 is detected. It can 
be cleared by software but is automatically cleared when the CPU vectors to the External 
Interrupt 0 service routine in edge-triggered mode.

0 IT0 Interrupt 0 Type Select.

This bit selects whether the configured INT0 interrupt will be edge or level sensitive. INT0 
is configured active low or high by the IN0PL bit in register IT01CF.
0: INT0 is level triggered.
1: INT0 is edge triggered.
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Figure 28.2. QFN-20 Package Revision Marking

Figure 28.3. SOIC-16 Package Revision Marking
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