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Welcome to E-XFL.COM

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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Table 1.5. Internal Oscillators 

Parameter Symbol Test Condition Min Typ Max Unit

High Frequency Oscillator (24.5 MHz)

Oscillator Frequency fHFOSC Full Temperature and 
Supply Range

24 24.5 25 MHz

Power Supply Sensitivity PSSHFOSC TA = 25 °C — 0.5 — %/V

Temperature Sensitivity TSHFOSC VDD = 3.0 V — 40 — ppm/°C

Low Frequency Oscillator (80 kHz)

Oscillator Frequency fLFOSC Full Temperature and 
Supply Range

75 80 85 kHz

Power Supply Sensitivity PSSLFOSC TA = 25 °C — 0.05 — %/V

Temperature Sensitivity TSLFOSC VDD = 3.0 V — 65 — ppm/°C

Table 1.6. External Clock Input

Parameter Symbol Test Condition Min Typ Max Unit

External Input CMOS Clock
Frequency (at EXTCLK pin)

fCMOS 0 — 25 MHz

External Input CMOS Clock High Time tCMOSH 18 — — ns

External Input CMOS Clock Low Time tCMOSL 18 — — ns
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Table 4.1. Product Selection Guide
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C8051F850-C-GM 8 512 16 15 15   -40 to 85 °C QFN-20

C8051F850-C-GU 8 512 18 16 16   -40 to 85 °C QSOP-24

C8051F851-C-GM 4 512 16 15 15   -40 to 85 °C QFN-20

C8051F851-C-GU 4 512 18 16 16   -40 to 85 °C QSOP-24

C8051F852-C-GM 2 256 16 15 15   -40 to 85 °C QFN-20

C8051F852-C-GU 2 256 18 16 16   -40 to 85 °C QSOP-24

C8051F853-C-GM 8 512 16 — 15   -40 to 85 °C QFN-20

C8051F853-C-GU 8 512 18 — 16   -40 to 85 °C QSOP-24

C8051F854-C-GM 4 512 16 — 15   -40 to 85 °C QFN-20

C8051F854-C-GU 4 512 18 — 16   -40 to 85 °C QSOP-24

C8051F855-C-GM 2 256 16 — 15   -40 to 85 °C QFN-20

C8051F855-C-GU 2 256 18 — 16   -40 to 85 °C QSOP-24

C8051F860-C-GS 8 512 13 12 12   -40 to 85 °C SOIC-16

C8051F861-C-GS 4 512 13 12 12   -40 to 85 °C SOIC-16

C8051F862-C-GS 2 256 13 12 12   -40 to 85 °C SOIC-16

C8051F863-C-GS 8 512 13 — 12   -40 to 85 °C SOIC-16

C8051F864-C-GS 4 512 13 — 12   -40 to 85 °C SOIC-16

C8051F865-C-GS 2 256 13 — 12   -40 to 85 °C SOIC-16
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Detector or Comparator, for example, and instructions which force a Software Reset. A global 
search on "RSTSRC" can quickly verify this.

10.4.2. PSWE Maintenance

7.  Reduce the number of places in code where the PSWE bit (in register PSCTL) is set to a 1. There 
should be exactly one routine in code that sets PSWE to a '1' to write flash bytes and one routine in 
code that sets PSWE and PSEE both to a '1' to erase flash pages.

8.  Minimize the number of variable accesses while PSWE is set to a 1. Handle pointer address 
updates and loop variable maintenance outside the "PSWE = 1;... PSWE = 0;" area. Code 
examples showing this can be found in “AN201: Writing to Flash From Firmware", available from 
the Silicon Laboratories web site.

9.  Disable interrupts prior to setting PSWE to a '1' and leave them disabled until after PSWE has 
been reset to 0. Any interrupts posted during the flash write or erase operation will be serviced in 
priority order after the flash operation has been completed and interrupts have been re-enabled by 
software.

10.  Make certain that the flash write and erase pointer variables are not located in XRAM. See your 
compiler documentation for instructions regarding how to explicitly locate variables in different 
memory areas.

11.  Add address bounds checking to the routines that write or erase flash memory to ensure that a 
routine called with an illegal address does not result in modification of the flash.

10.4.3. System Clock

12.  If operating from an external crystal-based source, be advised that crystal performance is 
susceptible to electrical interference and is sensitive to layout and to changes in temperature. If the 
system is operating in an electrically noisy environment, use the internal oscillator or use an 
external CMOS clock.

13.  If operating from the external oscillator, switch to the internal oscillator during flash write or erase 
operations. The external oscillator can continue to run, and the CPU can switch back to the 
external oscillator after the flash operation has completed.

Additional flash recommendations and example code can be found in “AN201: Writing to Flash From 
Firmware", available from the Silicon Laboratories website.
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11.1.  Device Identification Registers

Register 11.1. DEVICEID: Device Identification

Bit 7 6 5 4 3 2 1 0

Name DEVICEID

Type R

Reset 0 0 1 1 0 0 0 0

SFR Address: 0xB5

Table 11.2. DEVICEID Register Bit Descriptions

Bit Name Function

7:0 DEVICEID Device ID.

This read-only register returns the 8-bit device ID: 0x30 (C8051F85x/86x).
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0 PSMB0 SMBus (SMB0) Interrupt Priority Control.

This bit sets the priority of the SMB0 interrupt.
0: SMB0 interrupt set to low priority level.
1: SMB0 interrupt set to high priority level.

Table 12.5. EIP1 Register Bit Descriptions

Bit Name Function
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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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Table 15.1. 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

INC @Ri Increment indirect RAM 1 2

DEC A Decrement A 1 1

DEC Rn Decrement register 1 1

DEC direct Decrement direct byte 2 2

DEC @Ri Decrement indirect RAM 1 2

INC DPTR Increment Data Pointer 1 1

MUL AB Multiply A and B 1 4

DIV AB Divide A by B 1 8

DA A Decimal adjust A 1 1

Logical Operations

ANL A, Rn AND Register to A 1 1

ANL A, direct AND direct byte to A 2 2

ANL A, @Ri AND indirect RAM to A 1 2

ANL A, #data AND immediate to A 2 2

ANL direct, A AND A to direct byte 2 2

ANL direct, #data AND immediate to direct byte 3 3

ORL A, Rn OR Register to A 1 1

ORL A, direct OR direct byte to A 2 2

ORL A, @Ri OR indirect RAM to A 1 2

ORL A, #data OR immediate to A 2 2

ORL direct, A OR A to direct byte 2 2

ORL direct, #data OR immediate to direct byte 3 3
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Register 17.6. CPT1MX: Comparator 1 Multiplexer Selection

Bit 7 6 5 4 3 2 1 0

Name CMXN CMXP

Type RW RW

Reset 1 1 1 1 1 1 1 1

SFR Address: 0xAA

Table 17.10. CPT1MX Register Bit Descriptions

Bit Name Function

7:4 CMXN Comparator 1 Negative Input MUX Selection.

0000: External pin CP1N.0
0001: External pin CP1N.1
0010: External pin CP1N.2
0011: External pin CP1N.3
0100: External pin CP1N.4
0101: External pin CP1N.5
0110: External pin CP1N.6
0111: External pin CP1N.7
1000: GND
1001-1111: Reserved.

3:0 CMXP Comparator 1 Positive Input MUX Selection.

0000: External pin CP1P.0
0001: External pin CP1P.1
0010: External pin CP1P.2
0011: External pin CP1P.3
0100: External pin CP1P.4
0101: External pin CP1P.5
0110: External pin CP1P.6
0111: External pin CP1P.7
1000: Internal LDO output
1001-1111: Reserved.
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20.  Programmable Counter Array (PCA0)

The Programmable Counter Array (PCA0) provides three channels of enhanced timer and PWM 
functionality while requiring less CPU intervention than standard counter/timers. The PCA consists of a 
dedicated 16-bit counter/timer and three 16-bit capture/compare modules. The counter/timer is driven by a 
programmable timebase that can select between seven sources: system clock, system clock divided by 
four, system clock divided by twelve, the external oscillator clock source divided by 8, low frequency 
oscillator divided by 8, Timer 0 overflows, or an external clock signal on the ECI input pin. Each capture/
compare module may be configured to operate independently in one of six modes: Edge-Triggered 
Capture, Software Timer, High-Speed Output, Frequency Output, 8 to 11-Bit PWM, or 16-Bit PWM. 
Additionally, all PWM modes support both center and edge-aligned operation. The external oscillator and 
LFO oscillator clock options allow the PCA to be clocked by an external oscillator or the LFO while the 
internal oscillator drives the system clock. Each capture/compare module has its own associated I/O line 
(CEXn) which is routed through the crossbar to port I/O when enabled. The I/O signals have 
programmable polarity and Comparator 0 can optionally be used to perform a cycle-by-cycle kill operation 
on the PCA outputs. A PCA block diagram is shown in Figure 20.1

Figure 20.1. PCA0 Block Diagram
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21.1.  General Port I/O Initialization
Port I/O initialization consists of the following steps:

1.  Select the input mode (analog or digital) for all port pins, using the Port Input Mode register 
(PnMDIN).

2.  Select the output mode (open-drain or push-pull) for all port pins, using the Port Output Mode 
register (PnMDOUT).

3.  Select any pins to be skipped by the I/O crossbar using the Port Skip registers (PnSKIP).

4.  Assign port pins to desired peripherals.

5.  Enable the crossbar (XBARE = ‘1’).

All port pins must be configured as either analog or digital inputs. Any pins to be used as Comparator or 
ADC inputs should be configured as an analog inputs. When a pin is configured as an analog input, its 
weak pullup, digital driver, and digital receiver are disabled. This process saves power and reduces noise 
on the analog input. Pins configured as digital inputs may still be used by analog peripherals; however this 
practice is not recommended.

Additionally, all analog input pins should be configured to be skipped by the crossbar (accomplished by 
setting the associated bits in PnSKIP). Port input mode is set in the PnMDIN register, where a ‘1’ indicates 
a digital input, and a ‘0’ indicates an analog input. All pins default to digital inputs on reset.

The output driver characteristics of the I/O pins are defined using the Port Output Mode registers 
(PnMDOUT). Each port output driver can be configured as either open drain or push-pull. This selection is 
required even for the digital resources selected in the XBRn registers, and is not automatic. The only 
exception to this is the SMBus (SDA, SCL) pins, which are configured as open-drain regardless of the 
PnMDOUT settings. When the WEAKPUD bit in XBR1 is ‘0’, a weak pullup is enabled for all Port I/O 
configured as open-drain. WEAKPUD does not affect the push-pull Port I/O. Furthermore, the weak pullup 
is turned off on an output that is driving a ‘0’ to avoid unnecessary power dissipation.

Registers XBR0 and XBR1 must be loaded with the appropriate values to select the digital I/O functions 
required by the design. Setting the XBARE bit in XBR2 to ‘1’ enables the crossbar. Until the crossbar is 
enabled, the external pins remain as standard port I/O (in input mode), regardless of the XBRn Register 
settings. For given XBRn Register settings, one can determine the I/O pin-out using the Priority Decode 
Table; as an alternative, Silicon Labs provides configuration utility software to determine the port I/O pin-
assignments based on the crossbar register settings.

The crossbar must be enabled to use port pins as standard port I/O in output mode. Port output drivers of 
all crossbar pins are disabled whenever the crossbar is disabled.
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21.4.3. Port Drive Strength

Port drive strength can be controlled on a port-by-port basis using the PRTDRV register. Each port has a 
bit in PRTDRV to select the high or low drive strength setting for all pins on that port. By default, all ports 
are configured for high drive strength. 

Figure 21.4. Port I/O Cell Block Diagram

21.5.  Port Match
Port match functionality allows system events to be triggered by a logic value change on one or more port 
I/O pins. A software controlled value stored in the PnMATCH registers specifies the expected or normal 
logic values of the associated port pins (for example, P0MATCH.0 would correspond to P0.0). A port 
mismatch event occurs if the logic levels of the port’s input pins no longer match the software controlled 
value. This allows software to be notified if a certain change or pattern occurs on the input pins regardless 
of the XBRn settings.

The PnMASK registers can be used to individually select which pins should be compared against the 
PnMATCH registers. A port mismatch event is generated if (Pn & PnMASK) does not equal 
(PnMATCH & PnMASK) for all ports with a PnMAT and PnMASK register.

A port mismatch event may be used to generate an interrupt or wake the device from idle mode. See the 
interrupts and power options chapters for more details on interrupt and wake-up sources.

21.6.  Direct Read/Write Access to Port I/O Pins
All port I/O are accessed through corresponding special function registers (SFRs) that are both byte 
addressable and bit addressable. When writing to a port, the value written to the SFR is latched to maintain 
the output data value at each pin. When reading, the logic levels of the port's input pins are returned 
regardless of the XBRn settings (i.e., even when the pin is assigned to another signal by the crossbar, the 
port register can always read its corresponding port I/O pin). The exception to this is the execution of the 
read-modify-write instructions that target a Port Latch register as the destination. The read-modify-write 
instructions when operating on a port SFR are the following: ANL, ORL, XRL, JBC, CPL, INC, DEC, DJNZ 
and MOV, CLR or SETB, when the destination is an individual bit in a port SFR. For these instructions, the 
value of the latch register (not the pin) is read, modified, and written back to the SFR.
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23.  Serial Peripheral Interface (SPI0)

The serial peripheral interface (SPI0) provides access to a flexible, full-duplex synchronous serial bus. 
SPI0 can operate as a master or slave device in both 3-wire or 4-wire modes, and supports multiple 
masters and slaves on a single SPI bus. The slave-select (NSS) signal can be configured as an input to 
select SPI0 in slave mode, or to disable Master Mode operation in a multi-master environment, avoiding 
contention on the SPI bus when more than one master attempts simultaneous data transfers. NSS can 
also be configured as a chip-select output in master mode, or disabled for 3-wire operation. Additional 
general purpose port I/O pins can be used to select multiple slave devices in master mode.

Figure 23.1. SPI0 Block Diagram
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23.2.  SPI0 Master Mode Operation
A SPI master device initiates all data transfers on a SPI bus. SPI0 is placed in master mode by setting the 
Master Enable flag (MSTEN, SPI0CN.6). Writing a byte of data to the SPI0 data register (SPI0DAT) when 
in master mode writes to the transmit buffer. If the SPI shift register is empty, the byte in the transmit buffer 
is moved to the shift register, and a data transfer begins. The SPI0 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. While the SPI0 master transfers data to a slave on the MOSI line, the addressed SPI slave device 
simultaneously transfers the contents of its shift register to the SPI master on the MISO line in a full-duplex 
operation. Therefore, the SPIF flag serves as both a transmit-complete and receive-data-ready flag. The 
data byte received from the slave is transferred MSB-first into the master's shift register. When a byte is 
fully shifted into the register, it is moved to the receive buffer where it can be read by the processor by 
reading SPI0DAT. 

When configured as a master, SPI0 can operate in one of three different modes: multi-master mode, 3-wire 
single-master mode, and 4-wire single-master mode. The default, multi-master mode is active when 
NSSMD1 (SPI0CN.3) = 0 and NSSMD0 (SPI0CN.2) = 1. In this mode, NSS is an input to the device, and 
is used to disable the master SPI0 when another master is accessing the bus. When NSS is pulled low in 
this mode, MSTEN (SPI0CN.6) and SPIEN (SPI0CN.0) are set to 0 to disable the SPI master device, and 
a Mode Fault is generated (MODF, SPI0CN.5 = 1). Mode Fault will generate an interrupt if enabled. SPI0 
must be manually re-enabled in software under these circumstances. In multi-master systems, devices will 
typically default to being slave devices while they are not acting as the system master device. In multi-
master mode, slave devices can be addressed individually (if needed) using general-purpose I/O pins. 
Figure 23.2 shows a connection diagram between two master devices and a single slave in multiple-
master mode.

3-wire single-master mode is active when NSSMD1 (SPI0CN.3) = 0 and NSSMD0 (SPI0CN.2) = 0. In this 
mode, NSS is not used, and is not mapped to an external port pin through the crossbar. Any slave devices 
that must be addressed in this mode should be selected using general-purpose I/O pins. Figure 23.3 
shows a connection diagram between a master device in 3-wire master mode and a slave device.

4-wire single-master mode is active when NSSMD1 (SPI0CN.3) = 1. In this mode, NSS is configured as an 
output pin, and can be used as a slave-select signal for a single SPI device. In this mode, the output value 
of NSS is controlled (in software) with the bit NSSMD0 (SPI0CN.2). Additional slave devices can be 
addressed using general-purpose I/O pins. Figure 23.4 shows a connection diagram for a master device 
and a slave device in 4-wire mode.
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Register 23.2. SPI0CN: SPI0 Control

Bit 7 6 5 4 3 2 1 0

Name SPIF WCOL MODF RXOVRN NSSMD TXBMT SPIEN

Type RW RW RW RW RW R RW

Reset 0 0 0 0 0 1 1 0

SFR Address: 0xF8 (bit-addressable)

Table 23.3. SPI0CN Register Bit Descriptions

Bit Name Function

7 SPIF SPI0 Interrupt Flag.

This bit is set to logic 1 by hardware at the end of a data transfer. If SPI interrupts are 
enabled, an interrupt will be generated. This bit is not automatically cleared by hardware, 
and must be cleared by software.

6 WCOL Write Collision Flag.

This bit is set to logic 1 if a write to SPI0DAT is attempted when TXBMT is 0. When this 
occurs, the write to SPI0DAT will be ignored, and the transmit buffer will not be written. If 
SPI interrupts are enabled, an interrupt will be generated. This bit is not automatically 
cleared by hardware, and must be cleared by software.

5 MODF Mode Fault Flag.

This bit is set to logic 1 by hardware when a master mode collision is detected (NSS is 
low, MSTEN = 1, and NSSMD = 01). If SPI interrupts are enabled, an interrupt will be 
generated. This bit is not automatically cleared by hardware, and must be cleared by 
software.

4 RXOVRN Receive Overrun Flag (valid in slave mode only).

This bit is set to logic 1 by hardware when the receive buffer still holds unread data from 
a previous transfer and the last bit of the current transfer is shifted into the SPI0 shift reg-
ister. If SPI interrupts are enabled, an interrupt will be generated. This bit is not automat-
ically cleared by hardware, and must be cleared by software.

3:2 NSSMD Slave Select Mode.

Selects between the following NSS operation modes: 
00: 3-Wire Slave or 3-Wire Master Mode. NSS signal is not routed to a port pin.
01: 4-Wire Slave or Multi-Master Mode (Default). NSS is an input to the device.
10: 4-Wire Single-Master Mode. NSS is an output and logic low.
11: 4-Wire Single-Master Mode. NSS is an output and logic high.

1 TXBMT Transmit Buffer Empty.

This bit will be set to logic 0 when new data has been written to the transmit buffer. When 
data in the transmit buffer is transferred to the SPI shift register, this bit will be set to logic 
1, indicating that it is safe to write a new byte to the transmit buffer.
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24.5.4. Read Sequence (Slave)

During a read sequence, an SMBus master reads data from a slave device. The slave in this transfer will 
be a receiver during the address byte, and a transmitter during all data bytes. When slave events are 
enabled (INH = 0), the interface enters Slave Receiver Mode (to receive the slave address) when a START 
followed by a slave address and direction bit (READ in this case) is received. If hardware ACK generation 
is disabled, upon entering Slave Receiver Mode, an interrupt is generated and the ACKRQ bit is set. The 
software must respond to the received slave address with an ACK, or ignore the received slave address 
with a NACK. If hardware ACK generation is enabled, the hardware will apply the ACK for a slave address 
which matches the criteria set up by SMB0ADR and SMB0ADM. The interrupt will occur after the ACK 
cycle.

If the received slave address is ignored (by software or hardware), slave interrupts will be inhibited until the 
next START is detected. If the received slave address is acknowledged, zero or more data bytes are 
transmitted. If the received slave address is acknowledged, data should be written to SMB0DAT to be 
transmitted. The interface enters slave transmitter mode, and transmits one or more bytes of data. After 
each byte is transmitted, the master sends an acknowledge bit; if the acknowledge bit is an ACK, 
SMB0DAT should be written with the next data byte. If the acknowledge bit is a NACK, SMB0DAT should 
not be written to before SI is cleared (an error condition may be generated if SMB0DAT is written following 
a received NACK while in slave transmitter mode). The interface exits slave transmitter mode after 
receiving a STOP. The interface will switch to slave receiver mode if SMB0DAT is not written following a 
Slave Transmitter interrupt. Figure 24.8 shows a typical slave read sequence. Two transmitted 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 24.8. Typical Slave Read Sequence

24.6.  SMBus Status Decoding
The current SMBus status can be easily decoded using the SMB0CN register. The appropriate actions to 
take in response to an SMBus event depend on whether hardware slave address recognition and ACK 
generation is enabled or disabled. Table 24.5 describes the typical actions when hardware slave address 
recognition and ACK generation is disabled. Table 24.6 describes the typical actions when hardware slave 
address recognition and ACK generation is enabled. In the tables, STATUS VECTOR refers to the four 
upper bits of SMB0CN: MASTER, TXMODE, STA, and STO. The shown response options are only the 
typical responses; application-specific procedures are allowed as long as they conform to the SMBus 
specification. Highlighted responses are allowed by hardware but do not conform to the SMBus 
specification.

PRSLAS Data ByteData Byte A NA

S = START
P = STOP
N = NACK
R = READ
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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1:0 SMBCS SMBus0 Clock Source Selection.

These two bits select the SMBus0 clock source, which is used to generate the SMBus0 
bit rate. See the SMBus clock timing section for additional details.
00: Timer 0 Overflow
01: Timer 1 Overflow
10: Timer 2 High Byte Overflow
11: Timer 2 Low Byte Overflow

Table 24.7. SMB0CF Register Bit Descriptions

Bit Name Function
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Register 24.5. SMB0ADM: SMBus0 Slave Address Mask

Bit 7 6 5 4 3 2 1 0

Name SLVM EHACK

Type RW RW

Reset 1 1 1 1 1 1 1 0

SFR Address: 0xD6

Table 24.11. SMB0ADM Register Bit Descriptions

Bit Name Function

7:1 SLVM SMBus0 Slave Address Mask.

Defines which bits of register SMB0ADR are compared with an incoming address byte, 
and which bits are ignored. Any bit set to 1 in SLVM enables comparisons with the corre-
sponding bit in SLV. Bits set to 0 are ignored (can be either 0 or 1 in the incoming 
address).

0 EHACK Hardware Acknowledge Enable.

Enables hardware acknowledgement of slave address and received data bytes.
0: Firmware must manually acknowledge all incoming address and data bytes.
1: Automatic slave address recognition and hardware acknowledge is enabled.
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Register 25.10. TMR2RLH: Timer 2 Reload High Byte

Bit 7 6 5 4 3 2 1 0

Name TMR2RLH

Type RW

Reset 0 0 0 0 0 0 0 0

SFR Address: 0xCB

Table 25.12. TMR2RLH Register Bit Descriptions

Bit Name Function

7:0 TMR2RLH Timer 2 Reload High Byte.

When operating in one of the auto-reload modes, TMR2RLH holds the reload value for 
the high byte of Timer 2 (TMR2H). When oeprating in capture mode, TMR2RLH is the 
captured value of TMR2H.
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28.  Revision-Specific Behavior

C8051F85x/86x Revision B devices have differences from Revision C devices:

Temperature Sensor offset and slope

Flash endurance

Latch-up performance

Unique Identifier

28.1.  Revision Identification
The Lot ID Code on the top side of the device package can be used for decoding device revision 
information. Figure 28.1, Figure 28.2, and Figure 28.3 show how to find the Lot ID Code on the top side of 
the device package.

Firmware can distinguish between a Revision B and Revision C device using the value of the REVID 
register described in “Device Identification and Unique Identifier” on page 68.

Figure 28.1. QSOP-24 Package Revision Marking

C8051F850
1342C00000

e3

This character identifies the 
device revision
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DOCUMENT CHANGE LIST

Revision 0.5 to Revision 0.6
 Updated front page block diagram.

 Updated ADC supply current parameters in Table 1.2, “Power Consumption,” on page 8.

 Corrected flash programming voltage range in "Table 1.4.  Flash Memory" on page 11.

 Added ADC Power-On Time specification in Table 1.7, “ADC,” on page 13.

 Added section "1.2. Typical Performance Curves" on page 19.

 Corrected DERIVID Information in Table 11.3, “DERIVID Register Bit Descriptions,” on page 70.

 Updated ADC chapter ("14. Analog-to-Digital Converter (ADC0)" on page 85) and expanded section 
"14.5. Power Considerations" on page 85 with recommended power configuration settings.

 Updated Figure 21.1, “Port I/O Functional Block Diagram,” on page 184.

 Corrected reset value in Register 24.5, “SMB0ADM: SMBus0 Slave Address Mask,” on page 257.

 Corrected description of IE0 in "Table 25.4.  TCON Register Bit Descriptions" on page 259.

Revision 0.6 to Revision 0.7
 Added mention of the UID to the front page.

 Updated some TBD values in the "1. Electrical Specifications" on page 8 section.

 Updated Power-On Reset (POR) Threshold maximum Falling Voltage on VDD specification in Table 1.3.

 Updated Reset Delay from non-POR source typical specification in Table 1.3.

 Removed VDD Ramp Time maximum specification in Table 1.3.

 Updated Flash Memory Erase Time specification and added Note 2 to Table 1.4.

 Updated maximum ADC DC performance specifications in Table 1.7.

 Updated minimum and maximum ADC offset error and slope error specifications in Table 1.7.

 Updated conditions on Internal Fast Settling Reference Output Voltage (Full Temperature and Supply 
Range) in Table 1.8.

 Added a new section "1.2.3. Port I/O Output Drive" on page 21.

 Updated pinout Figure 3.1, Figure 3.2, Figure 3.3, Table 3.1, Table 3.2, and Table 3.3 titles to the 
correct part numbers.

 Updated the Ordering Information ("4. Ordering Information" on page 42.) for Revision C devices.

 Added mention of the unique identifier to "8. Memory Organization" on page 52.

 Added unique identifier information to "11. Device Identification and Unique Identifier" on page 68.

 Updated device part numbers listed in Table 11.3, “DERIVID Register Bit Descriptions,” on page 70 to 
include the revision.

 Added "28. Revision-Specific Behavior" on page 301.

Revision 0.7 to Revision 1.0
 Updated Digital Core, ADC, and Temperature Sensor electrical specifications information for -I devices.

 Updated -I part number information in "4. Ordering Information" on page 42.

 Replaced reference to AMX0P and AMX0N with ADC0MX in Table 21.1, “Port I/O Assignment for 
Analog Functions,” on page 186.

 Added a note to Table 1.13, “Absolute Maximum Ratings,” on page 22 and added a link to the Quality 
and Reliability Monitor Report.

 Added Operating Junction Temperature to Table 1.13, “Absolute Maximum Ratings,” on page 22.

 Updated all TBDs in "1. Electrical Specifications" on page 8.


