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C8051F52x/F52xA/F53x/F53xA

Table 2.8. Reset Electrical Characteristics

—40 to +125 °C unless otherwise specified.

Parameter Conditions Min Typ Max | Units
RST Output Low Voltage loL =8.5mA, Vpp =
— — 0.8 \Y
21V
RST Input High Voltage 0.7 x . . Vv
VREGIN
RST Input Low Voltage . . 0.3x Vv
VREGIN
RST Input Pullup Impedance Veegin = 1.8V — 330 — kO
VREG|N =27V —_— 160 — kQ
VREG|N =33V — 130 — kQ
Vregin =5V — 80 — kQ
Missing Clock Detector Timeout Time from last system
clock rising edge to reset 100 350 650 us
initiation
Reset Time Delay (TPORDe|ay)1 Delay between release
of any reset source and
. — — 350 Hs
code execution at loca-
tion 0x0000
Minimum RST Low Time to Generate a
10 — — V&
System Reset
Vpp Monitor (VDDMONO)
Low Threshold (Vrst.Low) 2" C8051F52x/53x 1.8 1.9 2.0 v
C8051F52xA/53xA 1.65 1.75 1.8 \Y
C8051F52x-C/53x-C 1.65 1.75 1.8 Vv
High Threshold (VRST_H|GH)3 C8051F52x/53x 2.1 2.2 2.3 \Y
C8051F52xA/53xA 2.25 2.3 2.4 \Y
C8051F52x-C/53x-C 2.25 2.3 2.45 Vv
Turn-on Time — 83 — us
Supply Current Vpp=2.1V — 1 2 MA
Level-Sensitive Vpp Monitor (VDDMON1)*
Threshold (VgsT1)>?2 C8051F52x-C/53x-C 1.6 1.75 1.9 Y%
Supply Current C8051F52x-C/53x-C — 3 6 A

Notes:

enabled.

1. Refer to Section “20. Device Specific Behavior” on page 210.
2. The POR threshold (VgsT) is VrsT.Low OF VrsT1, Whichever is higher.
3. The Vggrthreshold for power fail / brownout is the higher of VDDMONO and VDDMONL1 thresholds, if both are
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C8051F52x/F52xA/F53x/F53xA

Table 3.1. Pin Definitions for the C8051F52x and C8051F52xA (DFN 10)

Name Pin Numbers | Type |Description
‘F52xA |'F52x
‘F52x-C
RST/ 1 1 D I/0O |Device Reset. Open-drain output of internal POR or Vpp monitor.
An external source can initiate a system reset by driving this pin
low for at least the minimum RST low time to generate a system
reset, as defined in Table 2.8 on page 32. A 1 kQ pullup to
VRregN IS recommended. See Reset Sources Section for a com-
C2CK D 1/O plete description.
Clock signal for the C2 Debug Interface.
P0.0/ 2 2 D I/O or [Port 0.0. See Port I/O Section for a complete description.
Aln
VREE A Oor |External Vggg Input. See Vrge Section.
Din
GND 3 3 Ground.
Vpp 4 4 Core Supply Voltage.
VREGIN 5 5 On-Chip Voltage Regulator Input.
PO.5/RX*/ 6 — | DI/O or |Port 0.5. See Port I/0O Section for a complete description.
Aln
CNVSTR DlIn External Converter start input for the ADCO, see Section “4. 12-
Bit ADC (ADCO0)” on page 52 for a complete description.
PO0.5/ — 6 | DI/Oor |Port0.5. See Port I/O Section for a complete description.
Aln
CNVSTR DIn E_xternal Conver:[,er start input for the ADCO, see S_ec_t|on 4. 12-
Bit ADC (ADCO0)” on page 52 for a complete description.
P0.4/TX* 7 — | DI/O or |Port 0.4. See Port I/O Section for a complete description.
Aln
P0.4/RX* — 7 D I/O or [Port 0.4. See Port I/0O Section for a complete description.
Aln
P0.3 8 — | DI/O or |Port 0.3. See Port I/O Section for a complete description.
Aln
XTAL2 D 1/o |External Clock Output. For an external crystal or resonator, this
pin is the excitation driver. This pin is the external clock input for
CMOS, capacitor, or RC oscillator configurations. See Section
“14. Oscillators” on page 135.

Note: Please refer to Section “20. Device Specific Behavior” on page 210.
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C8051F52x/F52xA/F53x/F53xA

Table 3.4. Pin Definitions for the C8051F53x and C805153xA (TSSOP 20) (Continued)

Name Pin Numbers | Type |Description
‘F53XA |‘F53x
‘F53x-C
P0O.4/TX* 19 — | DI/Oor |Port 0.4. See Port I/0 Section for a complete description.
Aln
PO0.4/RX* — 19 | DI/O or |[Port 0.4. See Port I/O Section for a complete description.
Aln
PO0.3 20 — | DI/O or |Port 0.3. See Port I/0 Section for a complete description.
Aln
PO0.3/TX* — 20 | DI/O or |Port 0.3. See Port I/O Section for a complete description.
Aln

*Note: Please refer to Section “20. Device Specific Behavior” on page 210.
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C8051F52x/F52xA/F53x/F53xA

Post-Tracking Mode is selected when ADOTM is set to 01b. A programmable tracking time based on
ADOTK is started immediately following the convert start signal. Conversions are started after the pro-
grammed tracking time ends. After a conversion is complete, ADCO does not track the input. Rather, the
sampling capacitor remains disconnected from the input making the input pin high-impedance until the
next convert start signal.

Dual-Tracking Mode is selected when ADOTM is set to 11b. A programmable tracking time based on
ADOTK is started immediately following the convert start signal. Conversions are started after the pro-
grammed tracking time ends. After a conversion is complete, ADCO tracks continuously until the next con-
version is started.

Depending on the output connected to the ADC input, additional tracking time, more than is specified in
Table 2.3 on page 28, may be required after changing MUX settings. See the settling time requirements
described in Section “4.3.6. Settling Time Requirements” on page 60.

Convert Start ——> ] ]
IZrDe(-)TrracI:irIg Track Convert Track Convert ...
Pfgg{ﬁ:'gg ldle Track Convert Idle Track | Convert..
D:gléiracfizg Track Track Convert Track Track | Convert..
Figure 4.3. ADCO Tracking Modes
4.3.3. Timing

ADCO has a maximum conversion speed specified in Table 2.3 on page 28. ADCO is clocked from the
ADCO Subsystem Clock (FCLK). The source of FCLK is selected based on the BURSTEN bit. When
BURSTEN is logic 0, FCLK is derived from the current system clock. When BURSTEN is logic 1, FCLK is
derived from the Burst Mode Oscillator, which is an independent clock source whose maximum frequency
is specified in Table 2.3 on page 28.

When ADCO is performing a conversion, it requires a clock source that is typically slower than FCLK. The
ADCO SAR conversion clock (SAR clock) is a divided version of FCLK. The divide ratio can be configured
using the ADOSC bits in the ADCOCF register. The maximum SAR clock frequency is listed in Table 2.3 on
page 28.

ADCO can be in one of three states at any given time: tracking, converting, or idle. Tracking time depends
on the tracking mode selected. For Pre-Tracking Mode, tracking is managed by software and ADCO starts
conversions immediately following the convert start signal. For Post-Tracking and Dual-Tracking Modes,
the tracking time after the convert start signal is equal to the value determined by the ADOTK bits plus 2
FCLK cycles. Tracking is immediately followed by a conversion. The ADCO conversion time is always 13
SAR clock cycles plus an additional 2 FCLK cycles to start and complete a conversion. Figure 4.4 shows
timing diagrams for a conversion in Pre-Tracking Mode and tracking plus conversion in Post-Tracking or
Dual-Tracking Mode. In this example, repeat count is set to one.

55 Rev. 1.4

SILICON LABS



C8051F52x/F52xA/F53x/F53xA

4.3.5. Output Conversion Code

The registers ADCOH and ADCOL contain the high and low bytes of the output conversion code. When the
repeat count is set to 1, conversion codes are represented in 12-bit unsigned integer format and the output
conversion code is updated after each conversion. Inputs are measured from O to Vggg x 4095/4096. Data
can be right-justified or left-justified, depending on the setting of the ADOLJST bit (ADCOCN.2). Unused
bits in the ADCOH and ADCOL registers are set to 0. Example codes are shown below for both right-justi-
fied and left-justified data.

Input Voltage Right-Justified ADCOH:ADCOL Left-Justified ADCOH:ADCOL
(ADOLJST =0) (ADOLJST =1)
VReg X 4095/4096 OXOFFF OxFFFO
VReEg X 2048/4096 0x0800 0x8000
VReg X 2047/4096 Ox07FF O0x7FFO0
0 0x0000 0x0000

When the ADCO Repeat Count is greater than 1, the output conversion code represents the accumulated
result of the conversions performed and is updated after the last conversion in the series is finished. Sets
of 4, 8, or 16 consecutive samples can be accumulated and represented in unsigned integer format. The
repeat count can be selected using the ADORPT bits in the ADCOCF register. The value must be right-jus-
tified (ADOLJST = “0"), and unused bits in the ADCOH and ADCOL registers are set to '0". The following

example shows right-justified codes for repeat counts greater than 1. Notice that accumulating 2" samples
is equivalent to left-shifting by n bit positions when all samples returned from the ADC have the same
value.

Input Voltage Repeat Count =4 Repeat Count =8 Repeat Count = 16
VREer X 4095/4096 Ox3FFC Ox7FF8 OxFFFO
VRer X 2048/4096 0x2000 0x4000 0x8000
VREE X 2047/4096 Ox1FFC Ox3FF8 Ox7FFO
0 0x0000 0x0000 0x0000
59 Rev. 1.4 )
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SFR Definition 7.3. CPTOMD: ComparatorO Mode Selection

RIW RIW RIW RIW R/W RIW RIW R/W Reset Value
|Reserved| — | CPORIE | CPOFIE| — | — |CPOMD1|CPOMDO | 00000010
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO SFR Address:
0x9D
Bit7: RESERVED. Read = Ob. Must write Ob.
Bit6: UNUSED. Read = 0b. Write = don't care.
Bit5: CPORIE: Comparator Rising-Edge Interrupt Enable.
0: Comparator rising-edge interrupt disabled.
1: Comparator rising-edge interrupt enabled.
Bit4: CPOFIE: Comparator Falling-Edge Interrupt Enable.
0: Comparator falling-edge interrupt disabled.
1: Comparator falling-edge interrupt enabled.
Note: It is necessary to enable both CPOXIE and the correspondent ECPx bit located in EIE1
SFR.
Bits3—-2: UNUSED. Read = 00b. Write = don't care.
Bits1-0: CPOMD1-CPOMDO: ComparatorO Mode Select

These bits select the response time for Comparator0.

Mode | CPOMD1 | CPOMDO CPO Falling Edge Response
Time (TYP)
0 0 0 Fastest Response Time
1 0 1 —
2 1 0 —
3 1 1 Lowest Power Consumption

Note: Rising Edge response times are approximately double the Falling Edge response

times.
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Performance

The CIP-51 employs a pipelined architecture that greatly increases its instruction throughput over the stan-
dard 8051 architecture. In a standard 8051, all instructions except for MUL and DIV take 12 or 24 system
clock cycles to execute, and usually have a maximum system clock of 12 MHz. By contrast, the CIP-51
core executes 70% of its instructions in one or two system clock cycles, with no instructions taking more
than eight system clock cycles.

With the CIP-51's system clock running at 25 MHz, it has a peak throughput of 25 MIPS. The CIP-51 has a
total of 109 instructions. The table below shows the total number of instructions that require each execution
time.

Clocks to Execute 1 2 2/3 3 3/4 4 4/5 5 8

Number of Instructions 26 50 5 14 7 3 1 2 1

Programming and Debugging Support
In-system programming of the Flash program memory and communication with on-chip debug support
logic is accomplished via the Silicon Labs 2-Wire (C2) interface. Note that the re-programmable Flash can
also be read and written a single byte at a time by the application software using the MOVC and MOVX
instructions. This feature allows program memory to be used for non-volatile data storage as well as updat-
ing program code under software control.

The on-chip debug support logic facilitates full speed in-circuit debugging, allowing the setting of hardware
breakpoints, starting, stopping and single stepping through program execution (including interrupt service
routines), examination of the program's call stack, and reading/writing the contents of registers and mem-
ory. This method of on-chip debugging is completely non-intrusive, requiring no RAM, Stack, timers, or
other on-chip resources.

The CIP-51 is supported by development tools from Silicon Laboratories, Inc. and third party vendors. Sili-
con Laboratories provides an integrated development environment (IDE) including editor, evaluation com-
piler, assembler, debugger and programmer. The IDE's debugger and programmer interface to the CIP-51
via the on-chip debug logic to provide fast and efficient in-system device programming and debugging.
Third party macro assemblers and C compilers are also available.

8.1. Instruction Set

The instruction set of the CIP-51 System Controller is fully compatible with the standard MCS-51™ instruc-
tion set. Standard 8051 development tools can be used to develop software for the CIP-51. All CIP-51
instructions are the binary and functional equivalent of their MCS-51™ counterparts, including opcodes,
addressing modes and effect on PSW flags. However, instruction timing is different than that of the stan-
dard 8051.

8.1.1. Instruction and CPU Timing

In many 8051 implementations, a distinction is made between machine cycles and clock cycles, with
machine cycles varying from 2 to 12 clock cycles in length. However, the CIP-51 implementation is based
solely on clock cycle timing. All instruction timings are specified in terms of clock cycles.

Due to the pipelined architecture of the CIP-51, most instructions execute in the same number of clock
cycles as there are program bytes in the instruction. Conditional branch instructions take one less clock
cycle to complete when the branch is not taken as opposed to when the branch is taken. Table 8.1 is the
CIP-51 Instruction Set Summary, which includes the mnemonic, number of bytes, and number of clock
cycles for each instruction.
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SFR Definition 8.7. PCON: Power Control

RIW RIW RIW RIW RIW RIW RIW RIW Reset Value
| Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | STOP IDLE | 00000000
Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bitl Bit0

SFR Address: 0x87

Bits7-2: RESERVED.

Bitl: STOP: STOP Mode Select.
Writing a 1 to this bit will place the CIP-51 into STOP mode. This bit will always read O.
1: CIP-51 forced into power-down mode. (Turns off internal oscillator).

BitO: IDLE: IDLE Mode Select.
Writing a 1 to this bit will place the CIP-51 into IDLE mode. This bit will always read O.
1: CIP-51 forced into IDLE mode. (Shuts off clock to CPU, but clock to Timers, Interrupts,
and all peripherals remain active.)

Rev. 1.4 91
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SFR Definition 13.11. PAMDOUT: Portl Output Mode

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
\ \ \ \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address:  OXAb

Bits7-0: Output Configuration Bits for P1.7—P1.0 (respectively): ignored if corresponding bit in regis-
ter PLMDIN is logic 0.
0: Corresponding P1.n Output is open-drain.
1: Corresponding P1.n Output is push-pull.
Note: When SDA and SCL appear on any of the Port I/O, each are open-drain regardless of the value of POMDOUT.

SFR Definition 13.12. P1SKIP: Portl Skip

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
\ \ \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address:  0xD5

Bits7-0: P1SKIP[7:0]: Portl Crossbar Skip Enable Bits.
These bits select Port pins to be skipped by the Crossbar Decoder. Port pins used as ana-
log inputs (for ADC or Comparator) or used as special functions (Vggg input, external oscil-
lator circuit, CNVSTR input) should be skipped by the Crossbar.
0: Corresponding P1.n pin is not skipped by the Crossbar.
1. Corresponding P1.n pin is skipped by the Crossbar.
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SFR Definition 15.2. SBUFO: Serial (UARTO) Port Data Buffer

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| | | | | | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address:  0x99

Bits7-0: SBUFO[7:0]: Serial Data Buffer Bits 7-0 (MSB—LSB)
This SFR accesses two registers; a transmit shift register and a receive latch register. When
data is written to SBUFOQ, it goes to the transmit shift register and is held for serial transmis-
sion. Writing a byte to SBUFOQ initiates the transmission. A read of SBUFO returns the con-
tents of the receive latch.

Table 15.1. Timer Settings for Standard Baud Rates
Using the Internal Oscillator

Frequency: 24.5 MHz

Target Baud Rate Timer Clock |SCA1-SCAO T1M* |Timer 1
Baud Rate |% Error Oscillator | Source (pre-scale Reload
(bps) Divide select)* Value (hex)
Factor
230400 —0.32% 106 SYSCLK XX 1 OXCB
115200 -0.32% 212 SYSCLK XX 1 0x96
57600 0.15% 426 SYSCLK XX 1 0x2B
g G 28800 -0.32% 848 SYSCLK /4 01 0 0x96
i 3 14400 0.15% 1704 SYSCLK /12 00 0 0xB9
oG 9600 -0.32% 2544 SYSCLK /12 00 0 0x96
n 5 2400 -0.32% 10176 | SYSCLK/ 48 10 0 0x96
5 = 1200 0.15% 20448 | SYSCLK /48 10 0 0x2B

X = Don't care

Note: SCA1-SCAO0 and T1M bit definitions can be found in Section 18.1.
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16. Enhanced Serial Peripheral Interface (SPI0)

The Serial Peripheral Interface (SPI0) provides access to a flexible, full-duplex synchronous serial bus.
SPIO can operate as a master or slave device in both 3-wire or 4-wire modes, and supports multiple mas-
ters and slaves on a single SPI bus. The slave-select (NSS) signal can be configured as an input to select
SPIO0 in slave mode, or to disable Master Mode operation in a multi-master environment, avoiding conten-
tion 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 pur-
pose port I/O pins can be used to select multiple slave devices in master mode.

SFR Bus
SPIOCKR SPIOCFG SPIOCN
i = E 8 8 =
wi= | z
ElRRE R ER S2a5E wBadaEEE
O|0|0|0|0|0|0|O X|2|0| | < a Q0 1X|n|0|x|a
0|0 0| D|D|D| BN Oon|Zz|n| R EE=EER
iiiiiiii AAAA AAAA A A
Clock Divide
SYSCLK —p] Logic
l: ‘
SPI CONTROL LOGIC SPIIRQ
Data Path Pin Interface
Control Control
| A
| |
| |
| |
| v o
| Tx Data MOSI | %
‘ i
| ! I
|
\ v e i
<L spiopaT sck | R |
‘ Transmit Data Buffer ‘ 1 0 \4@
Control ! S | Port 1/10
Shift Register Rx Dat Logic MISO | }
| (TIElS 1413 2 a0je{ | = B
A
3 R
‘ Receive Data Buffer ‘ NSS | }
[
’ d
%S;’Y(;giT ksglggAT
% SFR Bus
Figure 16.1. SPI Block Diagram
®
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SFR Definition 16.4. SPIODAT: SPI0O Data

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ | \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: OxA3

Bits7—0: SPIODAT: SPIO Transmit and Receive Data.
The SPIODAT register is used to transmit and receive SPI0 data. Writing data to SPIODAT
places the data into the transmit buffer and initiates a transfer when in Master Mode. A read
of SPIODAT returns the contents of the receive buffer.
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SFR Definition 17.3. LINCF Control Mode Register

Bit7: LINEN: LIN Interface Enable bit
0: LINO is disabled.
1: LINO is enabled.

Bit6: MODE: LIN Mode Selection
0: LINO operates in Slave mode.
1: LINO operates in Master mode.

0: Manual baud rate selection is enabled.
1: Automatic baud rate selection is enabled.

R/W R/IW R/W R/W R/W R/W R/W R/W Reset Value
| LINEN | MODE | ABAUD | \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bit5: ABAUD: LIN Mode Automatic Baud Rate Selection (slave mode only).

SFR Address:  0x95
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SFR Definition 17.8. LINODT5: LINO Data Byte 5

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| ‘ ‘ | ‘ ‘ 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address: 0x04 (indirect)

Bit7—0: LINODTS5: LIN Data Byte 5.
Serial Data Byte 5 that is received or transmitted across the LIN interface.

SFR Definition 17.9. LINODT6: LINO Data Byte 6

RIW RIW RIW RIW RIW RIW RIW RIW Reset Value
| ‘ ‘ | ‘ ‘ 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address: 0x05 (indirect)

Bit7-0: LINODT®6: LIN Data Byte 6.
Serial Data Byte 6 that is received or transmitted across the LIN interface.

SFR Definition 17.10. LINODT7: LINO Data Byte 7

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| ‘ ‘ | ‘ ‘ | 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address: 0x06 (indirect)

Bit7-0: LINODT7: LIN Data Byte 7.
Serial Data Byte 7 that is received or transmitted across the LIN interface.

SFR Definition 17.11. LINODTS8: LINO Data Byte 8

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| ‘ ‘ | ‘ ‘ | 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address: 0x07 (indirect)

Bit7-0: LINODTS: LIN Data Byte 8.
Serial Data Byte 8 that is received or transmitted across the LIN interface.
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SFR Definition 18.8. TMR2CN: Timer 2 Control

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

| TF2H | TF2L | TF2LEN | TF2CEN | T2SPLIT | TR2 — T2XCLK | 00000000
. . . . . . . . Bit

Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0 Addressable

SFR Address: OxC8

Bit7: TF2H: Timer 2 High Byte Overflow Flag.
Set by hardware when the Timer 2 high byte overflows from OxFF to 0x00. In 16 bit mode,
this will occur when Timer 2 overflows from OxFFFF to 0x0000. When the Timer 2 interrupt is
enabled, setting this bit causes the CPU to vector to the Timer 2 interrupt service routine.
TF2H is not automatically cleared by hardware and must be cleared by software.

Bit6: TF2L: Timer 2 Low Byte Overflow Flag.
Set by hardware when the Timer 2 low byte overflows from OxFF to 0x00. When this bit is
set, an interrupt will be generated if TF2LEN is set and Timer 2 interrupts are enabled. TF2L
will set when the low byte overflows regardless of the Timer 2 mode. This bit is not automat-
ically cleared by hardware.

Bit5: TF2LEN: Timer 2 Low Byte Interrupt Enable.
This bit enables/disables Timer 2 Low Byte interrupts. If TF2LEN is set and Timer 2 inter-
rupts are enabled, an interrupt will be generated when the low byte of Timer 2 overflows.
This bit should be cleared when operating Timer 2 in 16-bit mode.
0: Timer 2 Low Byte interrupts disabled.
1: Timer 2 Low Byte interrupts enabled.

Bit4: TF2CEN. Timer 2 Capture Enable.
0: Timer 2 capture mode disabled.
1: Timer 2 capture mode enabled.

Bit3: T2SPLIT: Timer 2 Split Mode Enable.
When this bit is set, Timer 2 operates as two 8-bit timers with auto-reload.
0: Timer 2 operates in 16-bit auto-reload mode.
1: Timer 2 operates as two 8-bit auto-reload timers.

Bit2: TR2: Timer 2 Run Control.
This bit enables/disables Timer 2. In 8-bit mode, this bit enables/disables TMR2H only;
TMR2L is always enabled in this mode.
0: Timer 2 disabled.
1: Timer 2 enabled.

Bitl: Unused. Read = Ob. Write = don't care.

BitO: T2XCLK: Timer 2 External Clock Select.
This bit selects the external clock source for Timer 2. If Timer 2 is in 8-bit mode, this bit
selects the external oscillator clock source for both timer bytes. However, the Timer 2 Clock
Select bits (T2MH and T2ML in register CKCON) may still be used to select between the
external clock and the system clock for either timer.
0: Timer 2 external clock selection is the system clock divided by 12.
1: Timer 2 external clock selection is the external clock divided by 8.
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19.1. PCA Counter/Timer

The 16-bit PCA counter/timer consists of two 8-bit SFRs: PCAOL and PCAOH. PCAOH is the high byte
(MSB) of the 16-bit counter/timer and PCAOL is the low byte (LSB). Reading PCAOL automatically latches
the value of PCAOH into a “snapshot” register; the following PCAOH read accesses this “snapshot” register.
Reading the PCAOL Register first guarantees an accurate reading of the entire 16-bit PCAO counter.
Reading PCAOH or PCAOL does not disturb the counter operation. The CPS2-CPSO0 bits in the PCAOMD
register select the timebase for the counter/timer as shown in Table 19.1.

When the counter/timer overflows from OxFFFF to 0x0000, the Counter Overflow Flag (CF) in PCAOMD is
set to logic 1 and an interrupt request is generated if CF interrupts are enabled. Setting the ECF bit in
PCAOMD to logic 1 enables the CF flag to generate an interrupt request. The CF bit is not automatically
cleared by hardware when the CPU vectors to the interrupt service routine, and must be cleared by soft-
ware (Note: PCAO interrupts must be globally enabled before CF interrupts are recognized. PCAOQ inter-
rupts are globally enabled by setting the EA bit (IE.7) and the EPCAO bit in EIE1 to logic 1). Clearing the
CIDL bit in the PCAOMD register allows the PCA to continue normal operation while the CPU is in Idle
mode.

Table 19.1. PCA Timebase Input Options

CPS2 CPS1 CPSO Timebase
0 0 0 System clock divided by 12
0 0 1 System clock divided by 4
0 1 0 Timer 0 overflow
0 1 1 High-to-low transitions on ECI (max rate = system clock divided by 4)
1 0 0 System clock
1 0 1 External oscillator source divided by 8*

Note: External clock divided by 8 is synchronized with the system clock.

IDLE E

PCAOMD PCAOCN

C(w[w] |C|C|C|E C[C C|C|C

1|D|D[ |P|P|P|C F[R C|C|C

D|T|L| [S[S|S|F F|F|F

LIE[c| |2[x[o 2o T >TosrRews

K PCAOL
7y read
Snapshot
Register
SYSCLK/12 000
SYSCLK/4 001
Timer 0 Overflow vY_0
———— X | 010
O/O—> PCAOH PCAOL Overflow To PCA Interrupt System
ECI 1
——— | 011
CF
SYSCLK 100
> To PCA Modules

External Clock/8 101

Figure 19.2. PCA Counter/Timer Block Diagram
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19.2. 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-Bit Pulse Width Modulator, or 16-Bit
Pulse Width Modulator. Each module has Special Function Registers (SFRs) associated with it in the CIP-
51 system controller. These registers are used to exchange data with a module and configure the module's
mode of operation.

Table 19.2 summarizes the bit settings in the PCAOCPMn registers used to select the PCA capture/com-
pare module’s operating modes. Setting the ECCFn bit in a PCAOCPMn register enables the module's
CCFn interrupt. Note that PCAO interrupts must be globally enabled before individual CCFn interrupts are
recognized. PCAOQ interrupts are globally enabled by setting the EA bit and the EPCAO bit to logic 1. See
Figure 19.3 for details on the PCA interrupt configuration.

Table 19.2. PCAOCPM Register Settings for PCA Capture/Compare Modules

PWM16 | ECOM |CAPP| CAPN | MAT | TOG | PWM |ECCF Operation Mode
X X 1 0 0 0 0 X | Capture triggered by positive edge on
CEXn
X X 0 1 0 0 0 X | Capture triggered by negative edge on
CEXn
X X 1 1 0 0 0 X | Capture triggered by transition on
CEXn
X 1 0 0 1 0 0 X | Software Timer
X 1 0 0 1 1 0 X |High Speed Output
X 1 0 0 X 1 1 X | Frequency Output
0 1 0 0 X 0 1 X |8-Bit Pulse Width Modulator
1 1 0 0 X 0 1 X 116-Bit Pulse Width Modulator
X = Don't Care
(forn=0to 5)
PCAOCPMn PCAOCN PCAOMD
P|E|CICIM[T|P(E| |C|C]| C|C|C C| C|C|C|E
W[C|A|AJA|OW|C] F[R C|C|C | P|P|P|C|
M[o|P[P|T|G|M|C F|F|F| |D| s|s|s|F
1|M[P[N[n|n|n|F 2|10 L 2[1]0
6|n|n|n n
; v v,
Tomer Overtow oo
EPCAO EA
ECCFO (EIE1.4) A
PCA Module 0 ?/ 0 —l L = } 0 rrtlil;:gypt
(CCF0) 1 %'/ 1 1 Decoder
ECCF1
Yo
Peh o =
ECCF2
Yo
P ot >

Figure 19.3. PCA Interrupt Block Diagram
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19.2.4. Frequency Output Mode

Frequency Output Mode produces a programmable-frequency square wave on the module’s associated
CEXn pin. The capture/compare module high byte holds the number of PCA clocks to count before the out-
put is toggled. The frequency of the square wave is then defined by Equation 19.1.

E — I:PCA
CEXn ™ 2 %« PCAOCPHnN

Note: A value of 0x00 in the PCAOCPHN register is equal to 256 for this equation.

Equation 19.1. Square Wave Frequency Output

Where Fpcp is the frequency of the clock selected by the CPS2-0 bits in the PCA mode register, PCAOMD.
The lower byte of the capture/compare module is compared to the PCA counter low byte; on a match,
CEXn is toggled and the offset held in the high byte is added to the matched value in PCAOCPLN. Fre-
guency Output Mode is enabled by setting the ECOMn, TOGn, and PWMn bits in the PCAOCPMn register.

PCAOCPMn {7 |
P(E|CIC[M[T|P|E
W|C|A|A[A[O[w[C .
wlolelplTlclvlc PCAOCPLN ) 8-bit Adder [ PCAOCPHnN
éMPNnnnF dder

) Z Enable
n TOGN
ofooo1]o0 Toggle ————— |

. 0 |
Enable 8-bit match g: - o o—SEX3 Crossbar | Port 110
Comparator 1 I |
PCA Timebase ) PCAOL

Figure 19.7. PCA Frequency Output Mode
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SFR Definition 19.4. PCAOL: PCA Counter/Timer Low Byte

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ | \ \ | \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: 0xF9

Bits7—0: PCAOL: PCA Counter/Timer Low Byte.
The PCAOL register holds the low byte (LSB) of the 16-bit PCA Counter/Timer.

SFR Definition 19.5. PCAOH: PCA Counter/Timer High Byte

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ | \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

SFR Address: OxFA

Bits7-0: PCAOQH: PCA Counter/Timer High Byte.
The PCAOH register holds the high byte (MSB) of the 16-bit PCA Counter/Timer.

SFR Definition 19.6. PCAOCPLn: PCA Capture Module Low Byte

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ | \ \ | \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: PCAOCPLO: OxFB, PCAOCPL1: OXE9, PCAOCPL2: OXEB

Bits7-0: PCAOCPLn: PCA Capture Module Low Byte.
The PCAOCPLn register holds the low byte (LSB) of the 16-bit capture module n.

SFR Definition 19.7. PCAOCPHnN: PCA Capture Module High Byte

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ \ \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: PCAOCPHO: 0xFC, PCAOCPH1: 0xE9, PCAOCPH2: OXEC

Bits7-0: PCAOCPHnN: PCA Capture Module High Byte.
The PCAOCPHDN register holds the high byte (MSB) of the 16-bit capture module n.
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