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3. Pin Definitions
3.1. C8051F850/1/2/3/4/5 QSOP24 Pin Definitions

NC [C1 ] O 24 ] N/IC
P02 [ 2 | | 23] P03
PO.1/AGND [3 | [ 22 ] P04
PO.O/VREF [_4 | [ 21 ] Po5
GND [ 5 | | 20 ] Po.6
vob [ 6 || 24 pin QSOP |[T19] po.7
(Top View)
RST/C2cK [_7_] 18 ] P1.0
c2p/pP20 [ 8 | | 7] P11
P17 [ 9 | 16 ] P12
P16 [ 10 | [ 15 ] P13
P15 [11 | 14 ] p1a
po1 [(12 | 3] nic

Figure 3.1. C8051F850/1/2/3/4/5-GU and C8051F850/1/2/3/4/5-IU Pinout

Table 3.1. Pin Definitions for C8051F850/1/2/3/4/5-GU and C8051F850/1/2/3/4/5-1U
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GND Ground 5
VDD Power 6
RST/ Active-low Reset / 7
C2CK C2 Debug Clock
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Table 3.3. Pin Definitions for C8051F860/1/2/3/4/5-GS and C8051F860/1/2/3/4/5-1S
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PO.1 Standard I/O 2 Yes POMAT.1 ADCO0.1
INTO.1 CPOP.1
INT1.1 CPON.1
P0.2 Standard I/O 1 Yes POMAT.2 ADCO0.2
INTO.2 CPOP.2
INT1.2 CPON.2
P0.3/ Standard 1/O / 16 Yes POMAT.3 ADCO0.3
EXTCLK External CMOS Clock Input EXTCLK CPOP.3
INTO.3 CPON.3
INT1.3
P0.4 Standard /O 15 Yes POMAT.4 ADCO0.4
INTO.4 CPOP.4
INT1.4 CPON.4
P0.5 Standard I/O 14 Yes POMAT.5 ADCO0.5
INTO.5 CPOP.5
INT1.5 CPON.5
P0.6 Standard I/O 13 Yes POMAT.6 ADCO.6
CNVSTR CP1P.O
INTO.6 CP1N.O
INT1.6
PO.7 Standard /O 12 Yes POMAT.7 ADCO.7
INTO.7 CP1P.1
INT1.7 CP1IN.1
P1.0 Standard I/O 11 Yes P1MAT.O ADCO.8
CP1P.2
CP1N.2
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Register 10.2. FLKEY: Flash Lock and Key

Bit 7 6 5 4 3 2 1 0
Name FLKEY
Type RW
Reset 0 0 0 0 0 0 0 0

SFR Address: 0xB7

Table 10.3. FLKEY Register Bit Descriptions

Bit

Name

Function

7:0

FLKEY

Flash Lock and Key Register.

Write:

This register provides a lock and key function for flash erasures and writes. Flash writes
and erases are enabled by writing OxA5 followed by OxF1 to the FLKEY register. Flash
writes and erases are automatically disabled after the next write or erase is complete. If
any writes to FLKEY are performed incorrectly, or if a flash write or erase operation is
attempted while these operations are disabled, the flash will be permanently locked from
writes or erasures until the next device reset. If an application never writes to flash, it can
intentionally lock the flash by writing a non-0xA5 value to FLKEY from software.

Read:

When read, bits 1-0 indicate the current flash lock state.

00: Flash is write/erase locked.

01: The first key code has been written (OXA5).

10: Flash is unlocked (writes/erases allowed).

11: Flash writes/erases are disabled until the next reset.

SILICON LABS
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Register 11.2. DERIVID: Derivative Identification

Bit 7 6 5 4 3 2 1
Name DERIVID

Type R
Reset X X X X X X X

SFR Address: OXAD

Table 11.3. DERIVID Register Bit Descriptions

Bit

Name

Function

7:0

DERIVID

Derivative ID.

This read-only register returns the 8-bit derivative 1D, which can be used by firmware to
identify which device in the product family the code is executing on. The {R} tag in the

part numbers below indicates the device revision letter in the ordering code.

0xDO:
0OxD1:
0OxD2:
0xD3:
0xD4-:
0xD5:
OxEO:
OxE1L:
OXE2:
OXE3:
OxEA4:
OXE5:
OxFO:
OxF1:
OxF2:
OxF3:
OxF4:
OxF5:

C8051F850-{R}-GU
C8051F851-{R}-GU
C8051F852-{R}-GU
C8051F853-{R}-GU
C8051F854-{R}-GU
C8051F855-{R}-GU
C8051F860-{R}-GS
C8051F861-{R}-GS
C8051F862-{R}-GS
C8051F863-{R}-GS
C8051F864-{R}-GS
C8051F865-{R}-GS
C8051F850-{R}-GM
C8051F851-{R}-GM
C8051F852-{R}-GM
C8051F853-{R}-GM
C8051F854-{R}-GM
C8051F855-{R}-GM

70
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Register1z.2iPinterrupt Priority

Bit

7

Name

Reserved

PSPIO PT2 PSO PT1 PX1 PTO

PX0

Type

R

RW RW RW RW RwW RW

RW

Reset

1

0 0 0 0 0 0

SFR Address: 0xB8 (bit-addressable)

Table 12.3. IP Register Bit Descriptions

Bit

Name

Function

Reserved

Must write reset value.

PSPIO

Serial Peripheral Interface (SPI0) Interrupt Priority Control.
This bit sets the priority of the SPIO interrupt.

0: SPIO0 interrupt set to low priority level.

1: SPIO interrupt set to high priority level.

PT2

Timer 2 Interrupt Priority Control.

This bit sets the priority of the Timer 2 interrupt.
0: Timer 2 interrupt set to low priority level.

1: Timer 2 interrupt set to high priority level.

PSO

UARTO Interrupt Priority Control.

This bit sets the priority of the UARTO interrupt.
0: UARTO interrupt set to low priority level.

1: UARTO interrupt set to high priority level.

PT1

Timer 1 Interrupt Priority Control.

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

1: Timer 1 interrupt set to high priority level.

PX1

External Interrupt 1 Priority Control.

This bit sets the priority of the External Interrupt 1 interrupt.
0: External Interrupt 1 set to low priority level.

1: External Interrupt 1 set to high priority level.

PTO

Timer O Interrupt Priority Control.

This bit sets the priority of the Timer O interrupt.
0: Timer 0 interrupt set to low priority level.

1: Timer O interrupt set to high priority level.

PX0

External Interrupt O Priority Control.

This bit sets the priority of the External Interrupt O interrupt.
0: External Interrupt O set to low priority level.

1: External Interrupt O set to high priority level.

SILICON LABS
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14.2. ADC Operation

The ADC is clocked by an adjustable conversion clock (SARCLK). SARCLK is a divided version of the
selected system clock when burst mode is disabled (ADBMEN = 0), or a divided version of the high-
frequency oscillator when burst mode is enabled (ADBMEN = 1). The clock divide value is determined by
the ADSC bits in the ADCOCF register. In most applications, SARCLK should be adjusted to operate as
fast as possible, without exceeding the maximum electrical specifications. The SARCLK does not directly
determine sampling times or sampling rates.

14.2.1. Starting a Conversion

A conversion can be initiated in many ways, depending on the programmed states of the ADCO Start of
Conversion Mode field (ADCM) in register ADCOCNO. Conversions may be initiated by one of the
following:

1. Writing a 1 to the ADBUSY bit of register ADCOCNO (software-triggered)
2. Atimer overflow (see the ADCOCNO register and the timer section for timer options)
3. Arising edge on the CNVSTR input signal (external pin-triggered)

Writing a 1 to ADBUSY provides software control of ADCO whereby conversions are performed "on-
demand". All other trigger sources occur autonomous to code execution. When the conversion is
complete, the ADC posts the result to its output register and sets the ADC interrupt flag (ADINT). ADINT
may be used to trigger a system interrupts, if enabled, or polled by firmware.

During conversion, the ADBUSY bit is set to logic 1 and reset to logic 0 when the conversion is complete.
However, when polling for ADC conversion completions, the ADCO interrupt flag (ADINT) should be used
instead of the ADBUSY bit. Converted data is available in the ADCO data registers, ADCOH:ADCOL, when
the conversion is complete.

Important Note About Using CNVSTR: When the CNVSTR input is used as the ADCO conversion
source, the associated port pin should be skipped in the crossbar settings.

14.2.2. Tracking Modes

Each ADCO conversion must be preceded by a minimum tracking time in order for the converted result to
be accurate. The minimum tracking time is given in the electrical specifications tables. The ADTM bit in
register ADCOCNO controls the ADCO track-and-hold mode. In its default state when Burst Mode is
disabled, the ADCO input is continuously tracked, except when a conversion is in progress. A conversion
will begin immediately when the start-of-conversion trigger occurs.

When the ADTM bit is logic 1, each conversion is preceded by a tracking period of 4 SAR clocks (after the
start-of-conversion signal) for any internal (hon-CNVSTR) conversion trigger source. When the CNVSTR
signal is used to initiate conversions with ADTM set to 1, ADCO tracks only when CNVSTR is low;
conversion begins on the rising edge of CNVSTR (see Figure 14.2). Setting ADTM to 1 is primarily useful
when AMUX settings are frequently changed and conversions are started using the ADBUSY bit.

88 Rev. 1.0
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Register 14.11. ADCOLTH: ADCO Less-Than High Byte

Bit 7 6 5 4 3 2 1
Name ADCOLTH
Type RW
Reset 0 0 0 0 0 0 0

SFR Address: 0xC6

Table 14.14. ADCOLTH Register Bit Descriptions

Bit

Name

Function

7:0

ADCOLTH

Less-Than High Byte.

Most Significant Byte of the 16-bit Less-Than window compare register.

SILICON LABS
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Register 17.2. CPTOMD: Comparator 0 Mode

Bit 7 6 5 4 3 2 1
Name | CPLOUT | Reserved CPRIE CPFIE Reserved CPMD
Type RW R RW RW R RW
Reset 0 0 0 0 0 0 1

SFR Address: 0x9D

Table 17.6. CPTOMD Register Bit Descriptions

Bit Name Function
7 CPLOUT |Comparator 0 Latched Output Flag.
This bit represents the comparator output value at the most recent PCA counter overflow.
0: Comparator output was logic low at last PCA overflow.
1: Comparator output was logic high at last PCA overflow.
6 Reserved | Must write reset value.
5 CPRIE Comparator 0 Rising-Edge Interrupt Enable.
0: Comparator Rising-Edge interrupt disabled.
1: Comparator Rising-Edge interrupt enabled.
4 CPFIE Comparator 0 Falling-Edge Interrupt Enable.
0: Comparator Falling-Edge interrupt disabled.
1: Comparator Falling-Edge interrupt enabled.
3:2 Reserved | Must write reset value.
1:0 CPMD Comparator 0 Mode Select.

These bits affect the response time and power consumption of the comparator.
00: Mode 0 (Fastest Response Time, Highest Power Consumption)

01: Mode 1

10: Mode 2

11: Mode 3 (Slowest Response Time, Lowest Power Consumption)

SILICON LABS
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19. External Interrupts (INTO and INT1)

The C8051F85x/86x device family includes two external digital interrupt sources (INTO and INT1), with
dedicated interrupt sources (up to 16 additional I/O interrupts are available through the port match
function). As is the case on a standard 8051 architecture, certain controls for these two interrupt sources
are available in the TimerO/1 registers. Extensions to these controls which provide additional functionality
on C8051F85x/86x devices are available in the ITOLCF register. INTO and INT1 are configurable as active
high or low, edge- or level-sensitive. The INOPL and IN1PL bits in the ITOLCF register select active high or
active low; the ITO and IT1 bits in TCON select level- or edge-sensitive. The table below lists the possible
configurations.

ITO INOPL INTO Interrupt IT1 IN1PL INTZ Interrupt

1 0 Active low, edge-sensitive 1 0 Active low, edge-sensitive
1 1 Active high, edge-sensitive 1 1 Active high, edge-sensitive
0 0 Active low, level-sensitive 0 0 Active low, level-sensitive
0 1 Active high, level-sensitive 0 1 Active high, level-sensitive

INTO and INT1 are assigned to port pins as defined in the ITO1CF register. Note that INTO and INT1 port
pin assignments are independent of any crossbar assignments. INTO and INT1 will monitor their assigned
port pins without disturbing the peripheral that was assigned the port pin via the crossbar. To assign a port
pin only to INTO and/or INT1, configure the crossbar to skip the selected pin(s).

IEO and IE1 in the TCON register serve as the interrupt-pending flags for the INTO and INT1 external
interrupts, respectively. If an INTO or INT1 external interrupt is configured as edge-sensitive, the
corresponding interrupt-pending flag is automatically cleared by the hardware when the CPU vectors to the
ISR. When configured as level sensitive, the interrupt-pending flag remains logic 1 while the input is active
as defined by the corresponding polarity bit (INOPL or IN1PL); the flag remains logic O while the input is
inactive. The external interrupt source must hold the input active until the interrupt request is recognized. It
must then deactivate the interrupt request before execution of the ISR completes or another interrupt
request will be generated.

Rev. 1.0 149

SILICON LABS



20. Programmable Counter Array (PCAO)

The Programmable Counter Array (PCAQ) 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 O 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

PCAO
SYSCLK >l ™
SYSCLK /4 >
SYSCLK /12 >
Timer 0 Overflow > »p PCA Counter Ceniie y Interrupt
Configuration Logic
EXTCLK /8- 'y
L-F Oscillator / 8 -
ECI D
/
SYSCLK \ 4 \ 4 \ 4
Channel 2 CEX2
Output
Channel 1 Drive CEX1
Logic
Channel 0 J CEX0
| Mode Control | A
[  Capture/ Compare |
Comparator 0 Output
Polarity Select
Comparator
Clear Enable

Figure 20.1. PCAO Block Diagram
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20.3. Capture/Compare Modules

Each module can be configured to operate independently in one of six operation modes: edge-triggered
capture, software timer, high-speed output, frequency output, 8 to 11-bit pulse width modulator, or 16-bit
pulse width modulator. Table 20.2 summarizes the bit settings in the PCAOCPMn and PCAOPWM registers
used to select the PCA capture/compare module’s operating mode. Note that all modules set to use 8-, 9-,
10-, or 11-bit PWM mode must use the same cycle length (8-11 bits). Setting the ECCFn bit in a
PCAOCPMn register enables the module's CCFn interrupt.

Table 20.2. PCAOCPM and PCAOPWM Bit Settings for PCA Capture/Compare Modules

Operational Mode PCAOCPMn PCAOPWM

Bit Number| 7 /6 |5({4|3|2|1({0]7|6|5|4-3| 2-0
Capture triggered by positive edge on CEXn X|X|2[0|0|0|0|AJO|X|B| XX | XXX
Capture triggered by negative edge on CEXn X|X|0[1]|0|0|0|AJO|X|B| XX | XXX
Capture triggered by any transition on CEXn X|IX|1[1]|0[0|0O|AJO|X|B]| XX | XXX
Software Timer X|C|O0|0|1|0O|0|AJO|X|B| XX | XXX
High Speed Output X{C|O|O|1|2|0|A]JO|X|B| XX | XXX
Frequency Output X|ClO|O|O|1]|2]AJO|X|B| XX | XXX
8-Bit Pulse Width Modulator (Note 7) O|C|O|[O|E|O|21|A}JO|X|B| XX | 000
9-Bit Pulse Width Modulator (Note 7) O|C|O|O|E|O|1|A|D|X|B| XX | 001
10-Bit Pulse Width Modulator (Note 7) O(C|O|O|E|O|1|A]ID|X|B| XX | 010
11-Bit Pulse Width Modulator (Note 7) O|C|O|O0O|E|O|1|A]lD|X|B| XX | 011
16-Bit Pulse Width Modulator 1|C|{O|O0|E|[O|21|A]JO|X|B| XX | XXX
Notes:

1. X = Don't Care (no functional difference for individual module if 1 or 0).

2
3.
4
5.

6.
7.

. A = Enable interrupts for this module (PCA interrupt triggered on CCFn set to 1).

B = Enable 8th - 11th bit overflow interrupt (Depends on setting of CLSEL).

. C = When set to 0, the digital comparator is off. For high speed and frequency output modes, the associated pin will not

toggle. In any of the PWM modes, this generates a 0% duty cycle (output = 0).

D = Selects whether the Capture/Compare register (0) or the Auto-Reload register (1) for the associated channel is
accessed via addresses PCAOCPHnN and PCAOCPLn.

E = When set, a match event will cause the CCFn flag for the associated channel to be set.

All modules set to 8, 9, 10 or 11-bit PWM mode use the same cycle length setting.

20

.3.1. Output Polarity

The output polarity of each PCA channel is individually selectable using the PCAOPOL register. By default,
all output channels are configured to drive the PCA output signals (CEXn) with their internal polarity. When
the CEXnPOL bit for a specific channel is set to 1, that channel’s output signal will be inverted at the pin.
All other properties of the channel are unaffected, and the inversion does not apply to PCA input signals.
Note that changes in the PCAOPOL register take effect immediately at the associated output pin.

154 Rev. 1.0
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Register 20.7. PCAOH: PCA Counter/Timer High Byte

Bit 7 6 5 4 3 2
Name PCAOH
Type RW
Reset 0 0 0 0 0 0

SFR Address: OxFA

Table 20.9. PCAOH Register Bit Descriptions

Bit

Name

Function

7:0

PCAOH

PCA Counter/Timer High Byte.

The PCAOH register holds the high byte (MSB) of the 16-bit PCA Counter/Timer. Reads
of this register will read the contents of a snapshot register, whose contents are updated

only when the contents of PCAOL are read.

SILICON LABS
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Register 20.11. PCAOCENT: PCA Center Alignment Enable

Bit 7 6 5 4 3 2 1 0
Name Reserved CEX2CEN | CEX1CEN | CEXOCEN
Type R RW RW RW
Reset 0 0 0 0 0 0 0 0

SFR Address: Ox9E

Table 20.13. PCAOCENT Register Bit Descriptions

Bit

Name

Function

7:3

Reserved

Must write reset value.

CEX2CEN

CEX2 Center Alignment Enable.

Selects the alignment properties of the CEX2 output channel when operated in any of the
PWM modes. This bit does not affect the operation of non-PWM modes.

0: Edge-aligned.

1: Center-aligned.

CEX1CEN

CEX1 Center Alignment Enable.

Selects the alignment properties of the CEX1 output channel when operated in any of the
PWM modes. This bit does not affect the operation of non-PWM modes.

0: Edge-aligned.

1: Center-aligned.

CEXOCEN

CEXO Center Alignment Enable.

Selects the alignment properties of the CEXO0 output channel when operated in any of the
PWM modes. This bit does not affect the operation of non-PWM modes.

0: Edge-aligned.

1: Center-aligned.

SILICON LABS
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Register 20.13. PCAOCPM2: PCA Capture/Compare Mode

Bit 7 6 5 4 3 2 1 0
Name PWM16 ECOM CAPP CAPN MAT TOG PWM ECCF
Type RW RwW RW RwW RW RwW RwW RW
Reset 0 0 0 0 0 0 0 0

SFR Address: 0xDC

Table 20.15. PCAOCPM2 Register Bit Descriptions

Bit Name Function

7 PWM16 16-bit Pulse Width Modulation Enable.
This bit enables 16-bit mode when Pulse Width Modulation mode is enabled.
0: 8 to 11-bit PWM selected.
1: 16-bit PWM selected.

6 ECOM Comparator Function Enable.
This bit enables the comparator function.

5 CAPP Capture Positive Function Enable.
This bit enables the positive edge capture capability.

4 CAPN Capture Negative Function Enable.
This bit enables the negative edge capture capability.

3 MAT Match Function Enable.
This bit enables the match function. When enabled, matches of the PCA counter with a
module's capture/compare register cause the CCF2 bit in the PCAOMD register to be set
to logic 1.

2 TOG Toggle Function Enable.
This bit enables the toggle function. When enabled, matches of the PCA counter with the
capture/compare register cause the logic level on the CEX2 pin to toggle. If the PWM bit
is also set to logic 1, the module operates in Frequency Output Mode.

1 PWM Pulse Width Modulation Mode Enable.
This bit enables the PWM function. When enabled, a pulse width modulated signal is out-
put on the CEX2 pin. 8 to 11-bit PWM is used if PWM16 is cleared; 16-bit mode is used if
PWML16 is set to logic 1. If the TOG bit is also set, the module operates in Frequency
Output Mode.

0 ECCF Capture/Compare Flag Interrupt Enable.
This bit sets the masking of the Capture/Compare Flag (CCF2) interrupt.
0: Disable CCF2 interrupts.
1: Enable a Capture/Compare Flag interrupt request when CCF2 is set.

SILICON LABS
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21.1. General Port I/O Initialization
Port 1/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 1/0O 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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Register 21.6. POMAT: Port 0 Match

Bit 7 6 5 4 3 2 1
Name POMAT
Type RW
Reset 1 1 1 1 1 1 1

SFR Address: 0xFD

Table 21.9. POMAT Register Bit Descriptions

Bit Name Function
7:0 POMAT Port 0 Match Value.
Match comparison value used on PO pins for bits in POMASK which are set to 1.
0: PO.x pin logic value is compared with logic LOW.
1: PO.x pin logic value is compared with logic HIGH.
108 Rev. 1.0 )

SILICON LABS




Register 21.12. P1MAT: Port 1 Match

Bit 7 6 5 4 3 2 1
Name P1IMAT
Type RW
Reset 1 1 1 1 1 1 1

SFR Address: OxED

Table 21.15. PAMAT Register Bit Descriptions

Bit

Name

Function

7:0

P1IMAT

Port 1 Match Value.

Match comparison value used on P1 pins for bits in PLMASK which are set to 1.
0: P1.x pin logic value is compared with logic LOW.
1: P1.x pin logic value is compared with logic HIGH.

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.

204
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25.1.1. Mode 0: 13-bit Counter/Timer

Timer 0 and Timer 1 operate as 13-bit counter/timers in Mode 0. The following describes the configuration
and operation of Timer 0. However, both timers operate identically, and Timer 1 is configured in the same
manner as described for Timer 0.

The THO register holds the eight MSBs of the 13-bit counter/timer. TLO holds the five LSBs in bit positions
TLO.4-TLO.0. The three upper bits of TLO (TLO.7-TLO0.5) are indeterminate and should be masked out or
ignored when reading. As the 13-bit timer register increments and overflows from Ox1FFF (all ones) to
0x0000, the timer overflow flag TFO in TCON is set and an interrupt will occur if Timer O interrupts are
enabled.

The CTO bit in the TMOD register selects the counter/timer's clock source. When CTO is set to logic 1,
high-to-low transitions at the selected Timer O input pin (TO) increment the timer register. Clearing CT
selects the clock defined by the TOM bit in register CKCON. When TOM is set, Timer 0 is clocked by the
system clock. When TOM is cleared, Timer O is clocked by the source selected by the Clock Scale bits in
CKCON.

Setting the TRO bit enables the timer when either GATEO in the TMOD register is logic 0 or the input signal
INTO is active as defined by bit INOPL in register ITO1CF. Setting GATEO to 1 allows the timer to be
controlled by the external input signal INTO, facilitating pulse width measurements.

TRO GATEO INTO Counter/Timer
0 X X Disabled
1 0 X Enabled
1 1 0 Disabled
1 1 1 Enabled
Note: X = Don't Care

Setting TRO does not force the timer to reset. The timer registers should be loaded with the desired initial
value before the timer is enabled.

TL1 and TH1 form the 13-bit register for Timer 1 in the same manner as described above for TLO and THO.
Timer 1 is configured and controlled using the relevant TCON and TMOD bits just as with Timer 0. The
input signal INT1 is used with Timer 1; the /INT1 polarity is defined by bit INLPL in register ITO1CF.

TOM CTo

Pre-scaled Clock

SYSCLK — 1

T0 X

TLO THO

P (5bits) | (8 bits)

—>»TFO0
(Interrupt Flag)

Figure 25.1. TO Mode 0 Block Diagram
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26. Universal Asynchronous Receiver/Transmitter (UARTO)

UARTO is an asynchronous, full duplex serial port offering modes 1 and 3 of the standard 8051 UART.
Enhanced baud rate support allows a wide range of clock sources to generate standard baud rates (details
in Section “26.1. Enhanced Baud Rate Generation” on page 289). Received data buffering allows UARTO
to start reception of a second incoming data byte before software has finished reading the previous data
byte.

UARTO has two associated SFRs: Serial Control Register 0 (SCONOQ) and Serial Data Buffer 0 (SBUFO).
The single SBUFO location provides access to both transmit and receive registers. Writes to SBUFO
always access the transmit register. Reads of SBUFO always access the buffered receive register;
it is not possible to read data from the transmit register.

With UARTO interrupts enabled, an interrupt is generated each time a transmit is completed (Tl is set in
SCONQO), or a data byte has been received (Rl is set in SCONOQ). The UARTO interrupt flags are not cleared
by hardware when the CPU vectors to the interrupt service routine. They must be cleared manually by soft-
ware, allowing software to determine the cause of the UARTO interrupt (transmit complete or receive com-
plete).

UARTO
TBS8
TI, RI (9™ bit)
Interrupts »  Output Shift »Dq TX
T > Register
Control / < T
Configuration |«
< SBUF (8 LSBs)
A
y T
TX Clk - .
RX Clk » i -
i > Register
A |
RB8 \ 4
(9t bit) START
Detection

Figure 26.1. UARTO Block Diagram

26.1. Enhanced Baud Rate Generation

The UARTO baud rate is generated by Timer 1 in 8-bit auto-reload mode. The TX clock is generated by
TL1; the RX clock is generated by a copy of TL1 (shown as RX Timer in Figure 26.2), which is not user-
accessible. Both TX and RX Timer overflows are divided by two to generate the TX and RX baud rates.
The RX Timer runs when Timer 1 is enabled, and uses the same reload value (TH1). However, an
RX Timer reload is forced when a START condition is detected on the RX pin. This allows a receive to
begin any time a START is detected, independent of the TX Timer state.
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27. Watchdog Timer (WDTO)

The C8051F85x/86x family includes a programmable Watchdog Timer (WDT) running off the low-
frequency oscillator. A WDT overflow will force the MCU into the reset state. To prevent the reset, the WDT
must be restarted by application software before overflow. If the system experiences a software or
hardware malfunction preventing the software from restarting the WDT, the WDT will overflow and cause a
reset.

Following a reset the WDT is automatically enabled and running with the default maximum time interval. If
desired the WDT can be disabled by system software or locked on to prevent accidental disabling. Once
locked, the WDT cannot be disabled until the next system reset. The state of the RST pin is unaffected by
this reset.

The WDT consists of an internal timer running from the low-frequency oscillator. The timer measures the
period between specific writes to its control register. If this period exceeds the programmed limit, a WDT
reset is generated. The WDT can be enabled and disabled as needed in software, or can be permanently
enabled if desired. When the WDT is active, the low-frequency oscillator is forced on. All watchdog
features are controlled via the Watchdog Timer Control Register (WDTCN).

Watchdog Timer

Lock and Key >
Watchdog Timer
LFOSCO >
A
v Watchdog
Reset
»| Timeout Interval >
Figure 27.1. Watchdog Timer Block Diagram
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