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Figure 1.2. C8051F001/06/11/16 Block Diagram
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Figure 5.6. ADCOCF: ADC Configuration Register (C8051F00x)

Bits7-5: ADCSC2-0: ADC SAR Conversion Clock Period Bits
: SAR Conversion Clock = 1 System Clock

: SAR Conversion Clock = 2 System Clocks

: SAR Conversion Clock = 4 System Clocks

: SAR Conversion Clock = 8 System Clocks

: SAR Conversion Clock = 16 Systems Clocks
(Note: the SAR Conversion Clock should be < 2MHz)
UNUSED. Read = 00b; Write = don’t care
AMPGN2-0: ADC Internal Amplifier Gain

Bits4-3:
Bits2-0:

000
001
010
011
1xx

000:
001:
010:
011:
10x:
11x:

Gain=1
Gain=2
Gain=4
Gain=8
Gain=16
Gain=0.5

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

[ ADCSC2 | ADCSC1 | ADCSCO | - - | AMPGN2 | AMPGN1 | AMPGNO | 01100000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xBC
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Figure 5.15. 12-Bit ADC Window Interrupt Examples, Left Justified Data

Input Voltage ADC Data
(ADO - AGND) Word
REF x (4095/4096) OxFFFO
ADWINT
not affected
0x2010
REF x (512/4096) 0x2000 ADCOLTH:ADCOLTL
Ox1FFO0
ADWINT=1
0x1010
REF x (256/4096) 0x1000 ADCOGTH:ADCOGTL
O0XOFFO
ADWINT
not affected
0 0x0000
Given:

AMXOSL = 0x00, AMXO0CF = 0x00, ADLJST =1,
ADCOLTH:ADCOLTL = 0x2000,
ADCOGTH:ADCOGTL = 0x1000.

An ADC End of Conversion will cause an ADC Window
Compare Interrupt (ADWINT=1) if the resulting ADC
Data Word is < 0x2000 and > 0x1000.

Input Voltage ADC Data
(ADO - AGND) Word
REF x (4095/4096) OxFFFO
ADWINT=1
0x2010
REF x (512/4096) 0x2000 ADCOGTH:ADCOGTL
Ox1FFO0 ADWINT
0x1010 not affected
REF x (256/4096) 0x1000 ADCOLTH:ADCOLTL
0XOFFO
ADWINT=1
0 0x0000

Given:

AMXO0SL = 0x00, AMXOCF = 0x00, ADLJST =1,
ADCOLTH:ADCOLTL = 0x1000,
ADCOGTH:ADCOGTL = 0x2000.

An ADC End of Conversion will cause an ADC Window
Compare Interrupt (ADWINT=1) if the resulting ADC
Data Word is < 0x1000 or > 0x2000.

Input Voltage ADC Data
(ADO - AD1) Word
REF x (2047/2048) 0x7FFO
ADWINT
not affected
0x1010
REF x (256/2048) 0x1000 ADCOLTH:ADCOLTL
O0xOFFO
ADWINT=1
0x0000
REF x (-1/2048) OxFFFO ADCOGTH:ADCOGTL
OxFFEO
ADWINT
not affected
-REF 0x8000

Given:

AMXOSL = 0x00, AMXOCF = 0x01, ADLJST =1,
ADCOLTH:ADCOLTL = 0x1000,
ADCOGTH:ADCOGTL = OxFFFO.

An ADC End of Conversion will cause an ADC Window
Compare Interrupt (ADWINT=1) if the resulting ADC
Data Word is < 0x1000 and > OxFFFO. (Two’s
Complement math.)

Input Voltage ADC Data
(ADO - AD1) Word
REF x (2047/2048) 0X7FFO
ADWINT=1
0x1010
REF x (256/2048) 0x1000 ADCOGTH:ADCOGTL
O0XOFFO ADWINT
0x0000 not affected
REF x (-1/2048) OxFFFO ADCOLTH:ADCOLTL
OXFFEO
ADWINT=1
-REF 0x8000

Given:

AMXOSL = 0x00, AMXOCF = 0x01, ADLJST =1,
ADCOLTH:ADCOLTH = OxFFFO,
ADCOGTH:ADCOGTL = 0x1000.

An ADC End of Conversion will cause an ADC Window
Compare Interrupt (ADWINT=1) if the resulting ADC
Data Word is < OXFFFO or > 0x1000. (Two’s Complement
math.)

SILICON LABS

Rev. 1.7 38



C8051F000/1/2/5/6/7
C8051F010/1/2/5/6/7

Table 6.1. 10-Bit ADC Electrical Characteristics
VDD = 3.0V, AV+ = 3.0V, VREF = 2.40V (REFBE=0), PGA Gain = 1, -40°C to +85°C unless otherwise specified.

PARAMETER CONDITIONS | MIN | TYP | MAX | UNITS
DC ACCURACY
Resolution 10 bits
Integral Nonlinearity +% +1 LSB
Differential Nonlinearity Guaranteed Monotonic +% +1 LSB
Offset Error +0.5 LSB
Full Scale Error Differential mode -15+ LSB

0.5
Offset Temperature +0.25 ppm/°C
Coefficient
DYNAMIC PERFORMANCE (10kHz sine-wave input, 0 to —1dB of full scale, 100ksps)
Signal-to-Noise Plus 59 61 dB
Distortion
Total Harmonic Distortion Up to the 51" harmonic -70 dB
Spurious-Free Dynamic 80 dB
Range
CONVERSION RATE
Conversion Time in SAR 16 clocks
Clocks
SAR Clock Frequency C8051F000, ‘F001, ‘F002 2.0 MHz
C8051F005, ‘F006, ‘F007 2.5 MHz
Track/Hold Acquisition 15 us
Time
Throughput Rate 100 ksps
ANALOG INPUTS
Voltage Conversion Range Single-ended Mode (AINn — AGND) 0 VREF \%
Differential Mode |(AINn+) — (AINm-)| -1LSB

Input Voltage Any AINn pin AGND AV+ \
Input Capacitance 10 pF
TEMPERATURE SENSOR
Linearity +0.20 °C
Absolute Accuracy +3 °C
Gain PGA Gain=1 2.86 mV/°C
Gain Error (+1c) PGA Gain=1 +33.5 pVv/°C
Offset PGA Gain =1, Temp = 0°C 776 mV
Offset Error (x1c) PGA Gain =1, Temp =0°C +8.51 mV
POWER SPECIFICATIONS
Power Supply Current (AV+ | Operating Mode, 100ksps 450 900 uA
supplied to ADC)
Power Supply Rejection +0.3 mV/V
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10.2. MEMORY ORGANIZATION

The memory organization of the CIP-51 System Controller is similar to that of a standard 8051. There are two
separate memory spaces: program memory and data memory. Program and data memory share the same address
space but are accessed via different instruction types. There are 256 bytes of internal data memory and 64K bytes of
internal program memory address space implemented within the CIP-51. The CIP-51 memory organization is
shown in Figure 10.2.

10.2.1. Program Memory

The CIP-51 has a 64K-byte program memory space. The MCU implements 32896 bytes of this program memory
space as in-system, reprogrammable Flash memory, organized in a contiguous block from addresses 0x0000 to
0x807F. Note: 512 bytes (0x7EQ0 — Ox7FFF) of this memory are reserved for factory use and are not available for
user program storage.

Program memory is normally assumed to be read-only. However, the CIP-51 can write to program memory by
setting the Program Store Write Enable bit (PSCTL.0) and using the MOV X instruction. This feature provides a
mechanism for the CIP-51 to update program code and use the program memory space for non-volatile data storage.
Refer to Section 11 (Flash Memory) for further details.

10.2.2. Data Memory

The CIP-51 implements 256 bytes of internal RAM mapped into the data memory space from 0x00 through OxFF.
The lower 128 bytes of data memory are used for general purpose registers and scratch pad memory. Either direct
or indirect addressing may be used to access the lower 128 bytes of data memory. Locations 0x00 through Ox1F are
addressable as four banks of general purpose registers, each bank consisting of eight byte-wide registers. The next
16 bytes, locations 0x20 through 0x2F, may be addressed as bytes or as 128 bit locations accessible with the direct-
bit addressing mode.

The upper 128 bytes of data memory are accessible only by indirect addressing. This region occupies the same
address space as the Special Function Registers (SFR) but is physically separate from the SFR space. The
addressing mode used by an instruction when accessing locations above 0x7F determines whether the CPU accesses
the upper 128 bytes of data memory space or the SFRs. Instructions that use direct addressing will access the SFR
space. Instructions using indirect addressing above 0x7F will access the upper 128 bytes of data memory. Figure
10.2 illustrates the data memory organization of the CIP-51.

The C8051F005/06/07/15/16/17 also have 2048 bytes of RAM in the external data memory space of the CIP-51,
accessible using the MOV X instruction. Refer to Section 12 (External RAM) for details.

10.2.3. General Purpose Registers

The lower 32 bytes of data memory, locations 0x00 through Ox1F, may be addressed as four banks of general-
purpose registers. Each bank consists of eight byte-wide registers designated RO through R7. Only one of these
banks may be enabled at a time. Two bits in the program status word, RSO (PSW.3) and RS1 (PSW.4), select the
active register bank (see description of the PSW in Figure 10.6). This allows fast context switching when entering
subroutines and interrupt service routines. Indirect addressing modes use registers RO and R1 as index registers.

10.2.4. Bit Addressable Locations

In addition to direct access to data memory organized as bytes, the sixteen data memory locations at 0x20 through
0x2F are also accessible as 128 individually addressable bits. Each bit has a bit address from 0x00 to 0x7F. Bit 0
of the byte at 0x20 has bit address 0x00 while bit 7 of the byte at 0x20 has bit address 0x07. Bit 7 of the byte at
0x2F has bit address Ox7F. A bit access is distinguished from a full byte access by the type of instruction used (bit
source or destination operands as opposed to a byte source or destination).

The MCS-51™ assembly language allows an alternate notation for bit addressing of the form XX .B where XX is the

byte address and B is the bit position within the byte. For example, the instruction:
MOV  C, 22h.3

moves the Boolean value at 0x13 (bit 3 of the byte at location 0x22) into the user Carry flag.
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Address | Register Description Page No.
0x89 TMOD Counter/Timer Mode 143
0x91 TMR3CN Timer 3 Control 152
0x95 TMR3H Timer 3 High 153
0x94 TMR3L Timer 3 Low 153
0x93 TMR3RLH Timer 3 Reload High 153
0x92 TMR3RLL Timer 3 Reload Low 153
OxFF WDTCN Watchdog Timer Control 96
OxE1 XBRO Port I/O Crossbar Configuration 1 105
OxE2 XBR1 Port I/O Crossbar Configuration 2 107
OxE3 XBR2 Port I/O Crossbar Configuration 3 108

0x84-86, 0x96-97, 0x9C,

0xA1-A3, 0xA9-AC,

OxAE, 0xB3-B5, 0xB9, Reserved
0xBD, 0xC9, 0xCE,

O0xDF, OXE4-E5, OxF1-F5

* Refers to a register in the C8051F000/1/2/5/6/7 only.
** Refers to a register in the C8051F010/1/2/5/6/7 only.
*** Refers to a register in the C8051F005/06/07/15/16/17 only.
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Figure 10.7. ACC: Accumulator

RIW RIW RIW RIW RIW RIW RIW RIW

Reset Value
[ Acc7 | Acce | Accs | Acca | Acc3 | Accz2 | Accai | Acco | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

(bitaddressable)  OXEOQ

Bits 7-0: ACC: Accumulator
This register is the accumulator for arithmetic operations.
Figure 10.8. B: B Register

RIW RIW RIW RIW RIW RIW RIW RIW Reset Value
| B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

(bitaddressable)  OXFO

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

SILICON LABS Rev. 1.7
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Figure 10.13. EIP1: Extended Interrupt Priority 1

RIW RIW RIW R/IW RIW RIW RIW RIW

Reset Value

PCPIR | PcPiF | PcPOR | PCPOF | PPCAO | PWADCO | PSMBO | PSPIO

| 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bit7:  PCP1R: Comparator 1 (CP1) Rising Interrupt Priority Control.
This bit sets the priority of the CP1 interrupt.

0: CP1 rising interrupt set to low priority level.

1: CP1 rising interrupt set to high priority level.

Bit6:  PCP1F: Comparator 1 (CP1) Falling Interrupt Priority Control.
This bit sets the priority of the CP1 interrupt.

0: CP1 falling interrupt set to low priority level.

1. CP1 falling interrupt set to high priority level.

Bit5:  PCPOR: Comparator 0 (CPO) Rising Interrupt Priority Control.
This bit sets the priority of the CPO interrupt.

0: CPO rising interrupt set to low priority level.

1: CPO rising interrupt set to high priority level.

Bit4:  PCPOF: Comparator 0 (CPO0) Falling Interrupt Priority Control.
This bit sets the priority of the CPO interrupt.

0: CPO falling interrupt set to low priority level.

1: CPO falling interrupt set to high priority level.

Bit3:  PPCAO: Programmable Counter Array (PCAO) Interrupt Priority Control.
This bit sets the priority of the PCAO interrupt.

0: PCAOQ interrupt set to low priority level.

1: PCAQ interrupt set to high priority level.

Bit2: PWADCO0: ADCO Window Comparator Interrupt Priority Control.
This bit sets the priority of the ADCO Window interrupt.

0: ADCO Window interrupt set to low priority level.

1: ADCO Window interrupt set to high priority level.

Bitl:  PSMBO0: SMBus 0 Interrupt Priority Control.
This bit sets the priority of the SMBus interrupt.
0: SMBus interrupt set to low priority level.

1: SMBus interrupt set to high priority level.
Bit0:  PSPIO: Serial Peripheral Interface O Interrupt Priority Control.
This bit sets the priority of the SPIO interrupt.

0: SPI0 interrupt set to low priority level.

1: SPIO interrupt set to high priority level.

SFR Address:
OxF6
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13.4. External Reset

The external /RST pin provides a means for external circuitry to force the MCU into a reset state. Asserting an
active-low signal on the /RST pin will cause the MCU to enter the reset state. Although there is a weak internal
pullup, it may be desirable to provide an external pull-up and/or decoupling of the /RST pin to avoid erroneous
noise-induced resets. The MCU will remain in reset until at least 12 clock cycles after the active-low /RST signal is
removed. The PINRSF flag (RSTSRC.0) is set on exit from an external reset. The /RST pin is also 5V tolerant.

13.5. Missing Clock Detector Reset

The Missing Clock Detector is essentially a one-shot circuit that is triggered by the MCU system clock. If the
system clock goes away for more than 100us, the one-shot will time out and generate a reset. After a Missing Clock
Detector reset, the MCDRSF flag (RSTSRC.2) will be set, signifying the MSD as the reset source; otherwise, this
bit reads 0. The state of the /RST pin is unaffected by this reset. Setting the MSCLKE bit in the OSCICN register
(see Figure 14.2) enables the Missing Clock Detector.

13.6. Comparator 0 Reset

Comparator 0 can be configured as an active-low reset input by writing a 1 to the CORSEF flag (RSTSRC.5).
Comparator 0 should be enabled using CPTOCN.7 (see Figure 8.3) at least 20us prior to writing to CORSEF to
prevent any turn-on chatter on the output from generating an unwanted reset. When configured as a reset, if the
non-inverting input voltage (on CPO+) is less than the inverting input voltage (on CPO-), the MCU is put into the
reset state. After a Comparator 0 Reset, the CORSEF flag (RSTSRC.5) will read 1 signifying Comparator 0 as the
reset source; otherwise, this bit reads 0. The state of the /RST pin is unaffected by this reset. Also, Comparator 0
can generate a reset with or without the system clock.

13.7. External CNVSTR Pin Reset

The external CNVSTR signal can be configured as an active-low reset input by writing a 1 to the CNVRSEF flag
(RSTSRC.6). The CNVSTR signal can appear on any of the PO, P1, or P2 1/O pins as described in Section 15.1.
(Note that the Crossbar must be configured for the CNVSTR signal to be routed to the appropriate Port 1/0.) The
Crossbar should be configured and enabled before the CNVRSEF is set to configure CNVSTR as a reset source.
When configured as a reset, CNVSTR is active-low and level sensitive. After a CNVSTR reset, the CNVRSEF flag
(RSTSRC.6) will read 1 signifying CNVSTR as the reset source; otherwise, this bit reads 0. The state of the /RST
pin is unaffected by this reset.

13.8. Watchdog Timer Reset

The MCU includes a programmable Watchdog Timer (WDT) running off the system clock. The WDT will force
the MCU into the reset state when the watchdog timer overflows. To prevent the reset, the WDT must be restarted
by application software before the overflow occurs. If the system experiences a software/hardware malfunction
preventing the software from restarting the WDT, the WDT will overflow and cause a reset. This should prevent
the system from running out of control.

The WDT is automatically enabled and started with the default maximum time interval on exit from all resets. If
desired the WDT can be disabled by system software or locked on to prevent accidental disabling. Once locked, the
WNDT cannot be disabled until the next system reset. The state of the /RST pin is unaffected by this reset.
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Figure 15.13. P3: Port3 Register
RIW R/IW R/IW RIW R/IW RIW R/IW RIW Reset Value
[ P37 | P36 | P35 | P34 | P33 | P32 | P31 | P30 | 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
(bit addressable)  OXBO
Bits7-0: P3.[7:0]
(Write)
0: Logic Low Output.
1: Logic High Output (high-impedance if corresponding PRT3CF.n bit = 0)
(Read)
0: P3.nis logic low.
1: P3.nis logic high.
Figure 15.14. PRT3CF: Port3 Configuration Register
RIW R/IW R/IW RIW R/IW RIW R/IW RIW Reset Value
| | | | | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
OxA7
Bits7-0: PRT3CF.[7:0]: Output Configuration Bits for P3.7-P3.0 (respectively)
0: Corresponding P3.n Output mode is Open-Drain.
1: Corresponding P3.n Output mode is Push-Pull.
Table 15.2. Port I/O DC Electrical Characteristics
VDD = 2.7 to 3.6V, -40°C to +85°C unless otherwise specified.
PARAMETER CONDITIONS MIN TYP MAX | UNITS
Output High Voltage lon = -10uUA, Port 1/0 push-pull VDD - \%
0.1
lon = -3mA, Port I/O push-pull VDD -
0.7
lon = -10mA, Port I/O push-pull VDD -
0.8
Output Low Voltage loL = 10uA 0.1 \Y
loL = 8.5mA 0.6
|o|_ = 25mA 1.0
Input High Voltage 0.7 x \%
VDD
Input Low Voltage 0.3x \Y
VDD
Input Leakage Current DGND < Port Pin < VDD, Pin Tri-state pA
Weak Pull-up Off +1
Weak Pull-up On 30
Capacitive Loading 5 pF
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16. SMBus/ 12C Bus

The SMBus serial 1/0 interface is compliant with the System Management Bus Specification, version 1.1. It is a
two-wire, bi-directional serial bus, which is also compatible with the 1°C serial bus. Reads and writes to the
interface by the system controller are byte oriented with the SMBus interface autonomously controlling the serial
transfer of the data. Data can be transferred at up to 1/8™ of the system clock if desired (this can be faster than
allowed by the SMBus specification, depending on the system clock used). A method of extending the clock-low
duration is used to accommodate devices with different speed capabilities on the same bus.

Two types of data transfers are possible: data transfers from a master transmitter to an addressed slave receiver, and
data transfers from an addressed slave transmitter to a master receiver. The master device initiates both types of
data transfers and provides the serial clock pulses. The SMBus interface may operate as a master or a slave.
Multiple master devices on the same bus are also supported. If two or more masters attempt to initiate a data
transfer simultaneously, an arbitration scheme is employed with a single master always winning the arbitration.

Figure 16.1. SMBus Block Diagram

SFR Bus
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B
4 A 4 AAAAAAAS iiiiiiii
Clock Divide e svscLk
Logic
———-
Y Y @ SCL | l_‘E
FILTER i
SMBUS CONTROL LOGIC | !
I |
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17. SERIAL PERIPHERAL INTERFACE BUS

The Serial Peripheral Interface (SPI) provides access to a four-wire, full-duplex, serial bus. SPI supports the
connection of multiple slave devices to a master device on the same bus. A separate slave-select signal (NSS) is
used to select a slave device and enable a data transfer between the master and the selected slave. Multiple masters
on the same bus are also supported. Collision detection is provided when two or more masters attempt a data
transfer at the same time. The SPI can operate as either a master or a slave. When the SPI is configured as a
master, the maximum data transfer rate (bits/sec) is one-half the system clock frequency.

When the SP1 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, and the serial input data synchronously with the
system clock. If the master issues SCK, NSS, and the serial input data asynchronously, the maximum data transfer
rate (bits/sec) must be less that 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 ¥ the system clock frequency. This is provided that
the master issues SCK, NSS, and the serial input data synchronously with the system clock.

Figure 17.1. SPI Block Diagram

% SFR Bus
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The Timer 2 overflow rate, when in Baud Rate Generator Mode and using an internal clock source, is determined
solely by the Timer 2 16-bit reload value (RCAP2H:RCAP2L). The Timer 2 clock source is fixed at SYSCLK/2.

The Timer 2 overflow rate can be calculated as follows:

T2_OVERFLOWRATE = (SYSCLK/2) / (65536 — [RCAP2H:RCAP2L]).

Timer 2 can be selected as the baud rate generator for RX and/or TX by setting RCLK (T2CON.5) and/or TCLK
(T2CON.4), respectively. When either RCLK or TCLK is set to logic 1, Timer 2 interrupts are automatically
disabled and the timer is forced into Baud Rate Generator Mode with SYSCLK/2 as its clock source. If a different
timebase is required, setting the C/T2 bit (T2CON.1) to logic 1 will allow Timer 2 to be clocked from the external

input pin T2. See the Timers section for complete timer configuration details.

Figure 18.5. UART Modes 1, 2, and 3 Interconnect Diagram
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19.2.1. Mode 0: 16-bit Counter/Timer with Capture

In this mode, Timer 2 operates as a 16-bit counter/timer with capture facility. A high-to-low transition on the T2EX
input pin causes the 16-bit value in Timer 2 (TH2, TL2) to be loaded into the capture registers (RCAP2H,
RCAP2L).

Timer 2 can use either SYSCLK, SYSCLK divided by 12, or high-to-low transitions on the external T2 pin as its
clock source when operating in Counter/Timer with Capture mode. Clearing the C/T2 bit (T2CON.1) selects the
system clock as the input for the timer (divided by one or twelve as specified by the Timer Clock Select bit T2M in
CKCON). When C/T2 is set to logic 1, a high-to-low transition at the T2 input pin increments the counter/timer
register. As the 16-bit counter/timer register increments and overflows from OxFFFF to 0x0000, the TF2 timer
overflow flag (T2CON.7) is set and an interrupt will occur if the interrupt is enabled.

Counter/Timer with Capture mode is selected by setting the Capture/Reload Select bit CP/RL2 (T2CON.0) and the
Timer 2 Run Control bit TR2 (T2CON.2) to logic 1. The Timer 2 External Enable EXEN2 (T2CON.3) must also be
set to logic 1 to enable a capture. If EXENZ2 is cleared, transitions on T2EX will be ignored.

Figure 19.11. T2 Mode 0 Block Diagram
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20.1.1. Edge-triggered Capture Mode

In this mode, a valid transition on the CEXn pin causes the PCA to capture the value of the PCA counter/timer and
load it into the corresponding module’s 16-bit capture/compare register (PCAOCPLn and PCAOCPHnN). The CAPPn
and CAPNN bits in the PCAOCPMn register are used to select the type of transition that triggers the capture: low-to-
high transition (positive edge), high-to-low transition (negative edge), or either transition (positive or negative
edge). When a capture occurs, the Capture/Compare Flag (CCFn) in PCAOCN is set to logic 1 and an interrupt
request is generated if CCF interrupts are enabled. The CCFn bit is not automatically cleared by hardware when the

CPU vectors to the interrupt service routine, and must be cleared by software.

Figure 20.3. PCA Capture Mode Diagram
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Figure 20.9. PCAOMD: PCA Mode Register

RIW R/IW R/IW RIW R/IW RIW R/IW RIW Reset Value
[ cibL | - | - | - | - | cpsi1 | cpso | ECF | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xD9
Bit7:  CIDL: PCA Counter/Timer Idle Control.
Specifies PCA behavior when CPU is in Idle Mode.
0: PCA continues to function normally while the system controller is in Idle Mode.
1: PCA operation is suspended while the system controller is in Idle Mode.
Bits6-3: UNUSED. Read = 0000b, Write = don’t care.
Bits2-1: CPS1-CPSO0: PCA Counter/Timer Pulse Select.
These bits select the timebase source for the PCA counter.
CPS1 CPSO | Timebase
0 0 System clock divided by 12
0 1 System clock divided by 4
1 0 Timer 0 overflow
1 1 High-to-low transitions on ECI (max rate = system clock divided by 4)
Bit0:  ECF: PCA Counter/Timer Overflow Interrupt Enable.

This bit sets the masking of the PCA Counter/Timer Overflow (CF) interrupt.
0: Disable the CF interrupt.
1: Enable a PCA Counter/Timer Overflow interrupt request when CF (PCAOCN.7) is set.
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Figure 20.10. PCAOCPMn: PCA Capture/Compare Registers

RIW RIW RIW R/IW RIW RIW RIW RIW Reset Value
- | EcCOMn | cAPPn | CAPNn | MATn | TOGn | PwMn | ECCFn | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xDA-0xDE
PCAOCPMn Address: PCAOCPMO = 0xDA (n = 0)
PCAOCPM1 = 0xDB (n = 1)
PCAOCPM2 = 0xDC (n =2)
PCAOCPM3 = 0xDD (n = 3)
PCAOCPM4 = 0xDE (n = 4)
Bit7:  UNUSED. Read =0, Write = don’t care.
Bit6: ECOMN: Comparator Function Enable.
This bit enables/disables the comparator function for PCA module n.
0: Disabled.
1: Enabled.
Bit5:  CAPPn: Capture Positive Function Enable.
This bit enables/disables the positive edge capture for PCA module n.
0: Disabled.
1. Enabled.
Bit4:  CAPNn: Capture Negative Function Enable.
This bit enables/disables the negative edge capture for PCA module n.
0: Disabled.
1. Enabled.
Bit3:  MATN: Match Function Enable.
This bit enables/disables the match function for PCA module n. When enabled, matches of
the PCA counter with a module’s capture/compare register cause the CCFn bit in
PCAOMD register to be set.
0: Disabled.
1: Enabled.
Bit2:  TOGn: Toggle Function Enable.
This bit enables/disables the toggle function for PCA module n. When enabled, matches
of the PCA counter with a module’s capture/compare register cause the logic level on the
CEXn pin to toggle.
0: Disabled.
1: Enabled.
Bitl:  PWMn: Pulse Width Modulation Mode Enable.
This bit enables/disables the comparator function for PCA module n. When enabled, a
pulse width modulated signal is output on the CEXn pin.
0: Disabled.
1: Enabled.
Bit0:  ECCFn: Capture/Compare Flag Interrupt Enable.

This bit sets the masking of the Capture/Compare Flag (CCFn) interrupt.
0: Disable CCFn interrupts.
1. Enable a Capture/Compare Flag interrupt request when CCFn is set.
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21.1. Boundary Scan

The Data Register in the Boundary Scan path is an 87-bit shift register. The Boundary DR provides control and
observability of all the device pins as well as the SFR bus and Weak Pullup feature via the EXTEST and SAMPLE
commands.

Table 21.1. Boundary Data Register Bit Definitions

EXTEST provides access to both capture and update actions, while Sample only performs a capture.

Bit Action | Target

Capture | Reset Enable from MCU

Update | Reset Enable to /RST pin

Capture | Reset input from /RST pin

Update | Reset output to /RST pin

Capture | External Clock from XTAL1 pin

Update | Not used

Capture | Weak pullup enable from MCU

Update | Weak pullup enable to Port Pins

Capture | SFR Address Bus bit from CIP-51 (e.g. Bit4=SFRAO, Bit5=SFRAL...)

i Update | SFR Address Bus bit to SFR Address Bus (e.g. Bit4=XSFRADO, Bit5=XSFRAL)
191 Capture | SFR Data Bus bit read from SFR (e.g. Bit12=SFRDO, Bit13=SFRD1...)
Update | SFR Data Bus bit written to SFR (e.g. Bit12=SFRDO, Bit13=SFRDL...)
20 Capture | SFR Write Strobe from CIP-51
Update | SFR Write Strobe to SFR Bus
21 Capture | SFR Read Strobe from CIP-51
Update | SFR Read Strobe to SFR Bus
. Capture | SFR Read/Modify/Write Strobe from CIP-51

Update | SFR Read/Modify/Write Strobe to SFR Bus

23252720, | Capture | PO.n output enable from MCU (e.g. Bit23=P0.0, Bit25=P0.1, etc.)
31,33.3537 | Update | PO.n output enable to pin (e.g. Bit23=P0.00e, Bit25=P0.10e, etc.)
24.26,28,30, | Capture | PO.n input from pin (e.g. Bit24=P0.0, Bit26=P0.1, etc.)

32,3436.38 | Update | PO.n output to pin (e.g. Bit24=P0.0, Bit26=P0.1, etc.)

39414345, | Capture | P1.noutput enable from MCU (e.g. Bit39=P1.0, Bit41=P1.1, etc.)
47495153 | Update | P1.n output enable to pin (e.g. Bit39=P1.00e, Bit41=P1.10e, etc.)
20424446, | Capture | P1.ninput from pin (e.g. Bit40=P1.0, Bit42=P1.1, etc.)

48505254 | Update | P1.n output to pin (e.g. Bit40=P1.0, Bit42=P1.1, etc.)

555759,61, | Capture | P2.n output enable from MCU (e.g. Bit55=P2.0, Bit57=P2.1, etc.)
63,6567.69 | Update | P2.n output enable to pin (e.g. Bit55=P2.00e, Bit57=P2.10e, etc.)
56.58,60,62, | Capture | P2.ninput from pin (e.g. Bit56=P2.0, Bit58=P2.1, etc.)

64,66,68.70 | Update | P2.n output to pin (e.g. Bit56=P2.0, Bit58=P2.1, etc.)

71.73,75,77, | Capture | P3.n output enable from MCU (e.g. Bit71=P3.0, Bit73=P3.1, etc.)
79818385 | Update | P3.n output enable to pin (e.g. Bit71=P3.00e, Bit73=P3.10e, etc.)
72747678, | Capture | P3.n input from pin (e.g. Bit72=P3.0, Bit74=P3.1, etc.)

80.82,84.86 | Update | P3.n output to pin (e.g. Bit72=P3.0, Bit74=P3.1, etc.)

165 Rev. 1.7 SILICON LABS



C8051F000/1/2/5/6/7
C8051F010/1/2/5/6/7

21.1.1. EXTEST Instruction

The EXTEST instruction is accessed via the IR. The Boundary DR provides control and observability of all the
device pins as well as the SFR bus and Weak Pullup feature. All inputs to on-chip logic are set to one.

21.1.2. SAMPLE Instruction

The SAMPLE instruction is accessed via the IR. The Boundary DR provides observability and presetting of the
scan-path latches.

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

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

Figure 21.2. DEVICEID: JTAG Device ID Register

Reset Value
Version | Part Number | Manufacturer 1D [ 1 ] (varies)
Bit31 Bit28  Bit27 Bitl2 Bitll Bitl  Bit0

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

Part Number = 0000 0000 0000 0000b or
= 0000 0000 0000 0010b

Manufacturer ID = 0010 0100 001b (Silicon Laboratories)
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