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Figure 6.2. QFN-48 PCB Land Pattern
Table 6.2. QFN-48 PCB Land Pattern Dimensions

Dimension Min | Max
e 0.50 BSC
C1 6.80 6.90
C2 6.80 6.90
X1 0.20 0.30
X2 4.00 4.10
Y1 0.75 0.85
Y2 4.00 4.10
Notes:
General

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing is per the ANSI Y14.5M-1994 specification.
3. This Land Pattern Design is based on IPC-SM-7351 guidelines.
4. All dimensions shown are at Maximum Material Condition (MMC). Least Material Condition (LMC) is calculated
based on a Fabrication Allowance of 0.05 mm.
Solder Mask Design
5. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is
to be 60 um minimum, all the way around the pad.
Stencil Design
6. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder
paste release.
7. The stencil thickness should be 0.125 mm (5 mils).
8. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.
9. A 3x3 array of 1.20 mm square openings on 1.40 mm pitch should be used for the center ground pad.
Card Assembly
10. A No-Clean, Type-3 solder paste is recommended.
11. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.

42 Rev. 1.0
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10.3.2. Tracking Modes

The ADOTM bit in register ADCOCN enables "delayed conversions", and will delay the actual conversion
start by three SAR clock cycles, during which time the ADC will continue to track the input. If ADOTM is left
at logic 0, a conversion will begin immediately, without the extra tracking time. For internal start-of-conver-
sion sources, the ADC will track anytime it is not performing a conversion. When the CNVSTR signal is
used to initiate conversions, ADCO will track either when ADOTM is logic 1, or when ADOTM is logic 0 and
CNVSTR is held low. See Figure 10.2 for track and convert timing details. Delayed conversion mode is
useful when AMUX settings are frequently changed, due to the settling time requirements described in
Section “10.3.3. Settling Time Requirements” on page 58.

A. ADC Timing for External Trigger Source

CNVSTR
(ADOCM[2:0]=1xx)

123 456 7 8 9 101112131415%1617

|
|
ok AL A S
Clocks :
! :
| I
ADOTM=1 : Track Convert : Track
|
: *Conversion Ends at rising edge of 15™ clock in 8-bit Mode
|
: 1 23 456 7 8 9 101112*1314
SAR Clocks : |
| 1
! 1
|
ADOTM=0| N/C Track Convert : N/C

*Conversion Ends at rising edge of 12" clock in 8-bit Mode

B. ADC Timing for Internal Trigger Source
Write '1' to ADOBUSY,

Timer 0, Timer 2, Timer 1 Overflow \"

(ADOCM[2:0]=000, 001, 010, 011)

123 456 7 8 9 10111213 141516 17
e L TN
Clocks

1
|
ADOTM=1 Track Convert : Track

*Conversion Ends at rising edge of 15" clock in 8-bit Mode

1 2 3 456 7 8 9 101112*1314

e JUUUUUUUUULULUUT
Clocks

ADOTM=0 Track or

Convert

1
|
Convert : Track

*Conversion Ends at rising edge of 12" clock in 8-bit Mode

Figure 10.2. 10-Bit ADC Track and Conversion Example Timing
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SFR Definition 10.2. ADCOH: ADCO Data Word MSB

Bit 7 6 5 4 3 2 1 0
Name ADCOH[?IO]
Reset 0 0 0 0 0 0 0 0
SFR Address = OxBE; SFR Page =0
Bit Name Function
7:0 | ADCOHJ[7:0] | ADCO Data Word High-Order Bits.

For ADOLJST = 0: Bits 7:2 will read 000000b. Bits 1-0 are the upper 2 bits of the 10-
bit ADCO Data Word.

For ADOLJST = 1: Bits 7:0 are the most-significant bits of the 10-bit ADCO Data Word.
Note: In 8-bit mode ADOLJST is ignored, and ADCOH holds the 8-bit data word.

SFR Definition 10.3. ADCOL: ADCO Data Word LSB

Bit 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xBD; SFR Page =0
Bit Name Function
7:0 | ADCOL[7:0] | ADCO Data Word Low-Order Bits.
For ADOLJST = 0: Bits 7:0 are the lower 8 bits of the 10-bit Data Word.
For ADOLJST = 1: Bits 7:6 are the lower 2 bits of the 10-bit Data Word. Bits 5-0 will
always read 0.
Note: In 8-bit mode ADOLJST is ignored, and ADCOL will read back 00000000b.
60 Rev. 1.0 )
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12. Voltage and Ground Reference Options

The voltage reference MUX is configurable to use an externally connected voltage reference, the on-chip
voltage reference, or one of two power supply voltages (see Figure 12.1). The ground reference MUX
allows the ground reference for ADCO to be selected between the ground pin (GND) or a port pin dedi-
cated to analog ground (P0.1/AGND).

The voltage and ground reference options are configured using the REFOCN SFR described on page 71.
Electrical specifications are can be found in the Electrical Specifications Chapter.

Important Note About the Vgrgg and AGND Inputs: Port pins are used as the external Vggr and AGND

inputs. When using an external voltage reference, P0.0/VREF should be configured as an analog input and
skipped by the Digital Crossbar. When using AGND as the ground reference to ADCO, P0.1/AGND should
be configured as an analog input and skipped by the Digital Crossbar. Refer to Section “28. Port Input/Out-
put” on page 180 for complete Port I/O configuration details. The external reference voltage must be within
the range 0 < Vggg < Vpp and the external ground reference must be at the same DC voltage potential as

GND.

REFOCN

REFGND

[ [ REFSLT

| [CREFSIO
TEMPE
BIASE

To ADC, Internal

EN Bias Generator —> Oscillator,
Reference,

|
|
|
I
I
I
I
I
I
I
I
i IOSCEN TempSensor
I
! EN
: » Temp Sensor —To Analog Mux
I
— |
V) | External |
| Voltage !
| | Reference | l
Rl | Circuit :
| | P0.0/VREF
I ! Eﬂ 00
I |
x| o 1 o
= i SN
| GND | : Interna! 1_.8V L1 10
- — | Regulated Digital Supply
: 11
_T : Internal 1.6 V j
+ | High Speed Reference
4.7 uF I I 0.1 uF D |
> ’
Recommendgd PO.L/AGND .
Bypass Capacitors |X} 1
I
I
I
REFGND

Figure 12.1. Voltage Reference Functional Block Diagram
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SFR Definition 18.3. EMIOTC: External Memory Timing Control

Bit 7 6 5 4 3 2
Name EAS[L:0] EWR[3:0] EAH[L.0]
Type RIW RIW RIW
Reset 1 1 1 1 1 1

SFR Address = OxEE; SFR Page = F

Bit Name Function

7:6 | EAS[1:0] |EMIF Address Setup Time Bits.

00: Address setup time = 0 SYSCLK cycles.
01: Address setup time = 1 SYSCLK cycle.
10: Address setup time = 2 SYSCLK cycles.
11: Address setup time = 3 SYSCLK cycles.

5:2 | EWR[3:0] |EMIF WR and RD Pulse-Width Control Bits.
0000: WR and RD pulse width = 1 SYSCLK cycle.
0001: WR and RD pulse width = 2 SYSCLK cycles.
0010: WR and RD pulse width = 3 SYSCLK cycles.
0011: WR and RD pulse width = 4 SYSCLK cycles.
0100: WR and RD pulse width = 5 SYSCLK cycles.
0101: WR and RD pulse width = 6 SYSCLK cycles.
0110: WR and RD pulse width = 7 SYSCLK cycles.
0111: WR and RD pulse width = 8 SYSCLK cycles.
1000: WR and RD pulse width = 9 SYSCLK cycles.
1001: WR and RD pulse width = 10 SYSCLK cycles.
1010: WR and RD pulse width = 11 SYSCLK cycles.
1011: WR and RD pulse width = 12 SYSCLK cycles.
1100: WR and RD pulse width = 13 SYSCLK cycles.
1101: WR and RD pulse width = 14 SYSCLK cycles.
1110: WR and RD pulse width = 15 SYSCLK cycles.
1111: WR and RD pulse width = 16 SYSCLK cycles.

1.0 | EAH[1:0] |EMIF Address Hold Time Bits.

00: Address hold time = 0 SYSCLK cycles.
01: Address hold time =1 SYSCLK cycle.
10: Address hold time = 2 SYSCLK cycles.
11: Address hold time = 3 SYSCLK cycles.

Rev. 1.0
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SFR Definition 20.1. SFRPAGE: SFR Page

Bit 7 6 5 4 3 2 1 0
Name SFRPAGE[7:0]
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xA7; SFR Page = All Pages

Bit Name Description

7:0 | SFRPAGE[7:0] | SFR Page Bits.
Represents the SFR Page the C8051 core uses when reading or modifying SFRs.

Write: Sets the SFR Page.
Read: Byte is the SFR page the C8051 core is using.

Table 20.2. Special Function Registers

SFRs are listed in alphabetical order. All undefined SFR locations are reserved

Register Address Page Description Page
ACC OxEO All Pages | Accumulator 105
ADCOCF 0xBC F ADCO Configuration 59
ADCOCN OxES8 All Pages |ADCO Control 61
ADCOGTH 0xC4 0 ADCO Greater-Than Compare High 62
ADCOGTL 0xC3 0 ADCO Greater-Than Compare Low 62
ADCOH 0xBE 0 ADCO High 60
ADCOL 0xBD 0 ADCO Low 60
ADCOLTH 0xC6 0 ADCO Less-Than Compare Word High 63
ADCOLTL 0xC5 0 ADCO Less-Than Compare Word Low 63
ADCOMX 0xBB 0 AMUXO0 Multiplexer Channel Select 66
B O0xFO All Pages |B Register 106
CKCON Ox8E All Pages | Clock Control 263
CLKSEL 0xBD F Clock Select 263
CPTOCN 0x9B 0 Comparator0Q Control 76
CPTOMD 0x9D 0 Comparator0 Mode Selection 77
CPTOMX Ox9F 0 Comparator0 MUX Selection 79
CRCOAUTO 0x96 F CRCO Automatic Control Register 217
CRCOCN 0x91 F CRCO Control 215
CRCOCNT 0x97 F CRCO Automatic Flash Sector Count 217
CRCODATA 0xD9 F CRCO Data Output 216
CRCOFLIP 0x95 F CRCO Bit Flip 218
CRCOIN 0x94 F CRC Data Input 216
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21. Interrupts

The C8051F70x/71x includes an extended interrupt system supporting several interrupt sources with two
priority levels. The allocation of interrupt sources between on-chip peripherals and external input pins var-
ies according to the specific version of the device. Each interrupt source has one or more associated inter-
rupt-pending flag(s) located in an SFR. When a peripheral or external source meets a valid interrupt
condition, the associated interrupt-pending flag is set to logic 1.

If interrupts are enabled for the source, an interrupt request is generated when the interrupt-pending flag is
set. As soon as execution of the current instruction is complete, the CPU generates an LCALL to a prede-
termined address to begin execution of an interrupt service routine (ISR). Each ISR must end with an RETI
instruction, which returns program execution to the next instruction that would have been executed if the
interrupt request had not occurred. If interrupts are not enabled, the interrupt-pending flag is ignored by the
hardware and program execution continues as normal. (The interrupt-pending flag is set to logic 1 regard-
less of the interrupt's enable/disable state.)

Each interrupt source can be individually enabled or disabled through the use of an associated interrupt
enable bit in an SFR (IE-EIE1). However, interrupts must first be globally enabled by setting the EA bit
(IE.7) to logic 1 before the individual interrupt enables are recognized. Setting the EA bit to logic 0 disables
all interrupt sources regardless of the individual interrupt-enable settings.

Some interrupt-pending flags are automatically cleared by the hardware when the CPU vectors to the ISR.
However, most are not cleared by the hardware and must be cleared by software before returning from the
ISR. If an interrupt-pending flag remains set after the CPU completes the return-from-interrupt (RETI)
instruction, a new interrupt request will be generated immediately and the CPU will re-enter the ISR after
the completion of the next instruction.

Rev. 1.0 137
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SFR Definition 21.4. EIE2: Extended Interrupt Enable 2

Bit 7 6 5 4 3 2 1 0
Name ECSGRT | ECSCPT
Type R R R R R R RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = OxE7; SFR Page = All Pages
Bit Name Function
7:2 | Unused |Read =000000b; Write = don't care.
1 | ECSGRT |Enable Capacitive Sense Greater Than Comparator Interrupt.

0: Disable Capacitive Sense Greater Than Comparator interrupt.
1: Enable interrupt requests generated by CSOCMPF.

0 | ECSCPT |Enable Capacitive Sense Conversion Complete Interrupt.
0: Disable Capacitive Sense Conversion Complete interrupt.
1: Enable interrupt requests generated by CSOINT.

Rev. 1.0 143
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SFR Definition 22.1. PSCTL: Program Store R/W Control

Bit 7 6 5 4 3 2 1 0
Name PSEE PSWE
Type R R R R R R RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Address =0x8F; SFR Page = All Pages

Bit Name Function
7:2 | Unused |Read = 000000b, Write = don't care.
1 PSEE |Program Store Erase Enable.
Setting this bit (in combination with PSWE) allows an entire page of Flash program
memory to be erased. If this bit is logic 1 and Flash writes are enabled (PSWE is logic
1), a write to Flash memory using the MOVX instruction will erase the entire page that
contains the location addressed by the MOVX instruction. The value of the data byte
written does not matter.
0: Flash program memory erasure disabled.
1: Flash program memory erasure enabled.
0 PSWE |Program Store Write Enable.
Setting this bit allows writing a byte of data to the Flash program memory using the
MOVX write instruction. The Flash location should be erased before writing data.
0: Writes to Flash program memory disabled.
1: Writes to Flash program memory enabled; the MOVX write instruction targets Flash
memory.
153 Rev. 1.0
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SFR Definition 24.1. PCON: Power Control

Bit 7 6 5 4 3 2 1 0
Name GF[5:0] STOP IDLE
Type R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0x87; SFR Page = All Pages

Bit Name Function

7:2 GF[5:0] |General Purpose Flags 5-0.
These are general purpose flags for use under software control.

1 STOP Stop Mode Select.
Setting this bit will place the CIP-51 in Stop mode. This bit will always be read as 0.
1: CPU goes into Stop mode (internal oscillator stopped).

0 IDLE IDLE: Idle Mode Select.

Setting this bit will place the CIP-51 in Idle mode. This bit will always be read as 0.
1: CPU goes into Idle mode. (Shuts off clock to CPU, but clock to Timers, Interrupts,
Serial Ports, and Analog Peripherals are still active.)

Rev. 1.0 162
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Table 28.1. Port I/O Assignment for Analog Functions

Analog Function Potentially Assignable SFR(s) used for
Port Pins Assighment
ADC Input P0.0-P1.7 AMXOP, AMXON,
PnSKIP, PnNMDIN
ComparatorO Input P1.0-P1.7 CPTOMX, PnSKIP,
PnMDIN
CSO Input P2.0-P6.5 PnMDIN
Voltage Reference (VREFO) P0.0 REFOCN, POSKIP,
PnMDIN
Ground Reference (AGND) PO.1 REFOCN, POSKIP
External Oscillator in Crystal Mode (XTAL1) P0.2 OSCXCN, POSKIP,
POMDIN
External Oscillator in RC, C, or Crystal Mode (XTAL2) PO.3 OSCXCN, POSKIP,
POMDIN
183 Rev. 1.0 )

SILICON LABS




C8051F70x/71x

SFR Definition 28.15. P1SKIP: Port 1 Skip

Bit 7 6 5 4 3 0
Name PlSK|P[7ZO]
Reset 0 0 0 0 0 0
SFR Address = 0xD5; SFR Page = F
Bit Name Function
7:0 | P1SKIP[7:0] |Port 1 Crossbar Skip Enable Bits.

These bits select Port 1 pins to be skipped by the Crossbar Decoder. Port pins
used for analog, special functions or GPIO 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.

SFR Definition 28.16. PIDRV: Port 1 Drive Strength

Bit 7 6 5 4 3 0
Name PlDRV[?ZO]
Reset 0 0 0 0 0 0
SFR Address = OxFA; SFR Page = F
Bit Name Function
7.0 P1DRV[7:0] |Drive Strength Configuration Bits for P1.7—P1.0 (respectively).
Configures digital 1/0 Port cells to high or low output drive strength.
0: Corresponding P1.n Output has low output drive strength.
1: Corresponding P1.n Output has high output drive strength.
199 Rev. 1.0 )
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SFR Definition 30.4. SMBOADM: SMBus Slave Address Mask

Bit 7 6 5 4 3 2 1 0
Name SLVM[6:0] EHACK
Type R/W R/W
Reset 1 1 1 1 1 1 1 0

SFR Address = 0xBB; SFR Page = F
Bit Name Function

7:1 SLVM[6:0] SMBus Slave Address Mask.

Defines which bits of register SMBOADR are compared with an incoming address
byte, and which bits are ignored. Any bit set to 1 in SLVM[6:0] enables compari-
sons with the corresponding bit in SLV[6:0]. 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.

230 Rev. 1.0
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32.2. Operational Modes

UARTO provides standard asynchronous, full duplex communication. The UART mode (8-bit or 9-bit) is
selected by the SOMODE bit (SCONO.7). Typical UART connection options are shown in Figure 32.3.

RS-232 LS

LEVEL rx | C8051xxxx
XLTR

A

\ 4

OR

TX X
= MCU pad C8051xxxx
H— RX RX

Figure 32.3. UART Interconnect Diagram

qm

32.2.1. 8-Bit UART

8-Bit UART mode uses a total of 10 bits per data byte: one start bit, eight data bits (LSB first), and one stop
bit. Data are transmitted LSB first from the TXO pin and received at the RX0 pin. On receive, the eight data
bits are stored in SBUFO and the stop bit goes into RB80 (SCONO0.2).

Data transmission begins when software writes a data byte to the SBUFO register. The TI0 Transmit Inter-
rupt Flag (SCONO.1) is set at the end of the transmission (the beginning of the stop-bit time). Data recep-
tion can begin any time after the RENO Receive Enable bit (SCONO0.4) is set to logic 1. After the stop bit is
received, the data byte will be loaded into the SBUFO receive register if the following conditions are met:
RIO must be logic 0, and if MCEQO is logic 1, the stop bit must be logic 1. In the event of a receive data over-
run, the first received 8 bits are latched into the SBUFO receive register and the following overrun data bits
are lost.

If these conditions are met, the eight bits of data is stored in SBUFO, the stop bit is stored in RB80 and the
RIO flag is set. If these conditions are not met, SBUFO and RB80 will not be loaded and the RIO flag will not
be set. An interrupt will occur if enabled when either TIO or RIO is set.

MARK START

BIT DO D1 D2 D3 D4 D5 D6 D7 STOP

SPACE — BIT
] ] ] ] ] ] ] ] ] ] ]
BITTIMES T T T T T T T T T 1

4 4 4 4 4 4 4 4 4 4
| | | | | | | | | |
| | | | | | | | | |

BIT SAMPLING

Figure 32.4. 8-Bit UART Timing Diagram
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33.2.3. Comparator 0 Capture Mode

The capture mode in Timer 2 allows Comparator O rising edges to be captured with the timer clocking from
the system clock or the system clock divided by 12. Timer 2 capture mode is enabled by setting TF2CEN
to 1 and T2SPLIT to O.

When capture mode is enabled, a capture event will be generated on every Comparator O rising edge.
When the capture event occurs, the contents of Timer 2 (TMR2H:TMR2L) are loaded into the Timer 2
reload registers (TMR2RLH:TMR2RLL) and the TF2H flag is set (triggering an interrupt if Timer 2 inter-
rupts are enabled). By recording the difference between two successive timer capture values, the
Comparator O period can be determined with respect to the Timer 2 clock. The Timer 2 clock should be
much faster than the capture clock to achieve an accurate reading.

This mode allows software to determine the time between consecutive Comparator 0 rising edges, which
can be used for detecting changes in the capacitance of a capacitive switch, or measuring the frequency of
a low-level analog signal.

T2XCLK CREOIS
T[T|T|T[T|T|S|S
3|3[2|2]|1|0|C|C
MIM[MIM|M[M|A[A|
SYSCLK /12 HIL[HIL 1j0
External Clock / 8 0
TR2 TCK | TMR2L | TMR2H
SYSCLK 1 Capture
Comparator 0 TF2CEN TMR2RLL | TMR2RLH > TE2H > Interrupt
Output j Py 1 =718
5] TF2LEN
| TF2CEN —»
X | T2SPLIT
ECR2 +—>

T2XCLK |—»

Figure 33.6. Timer 2 Capture Mode Block Diagram
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33.3.3. Comparator 0 Capture Mode

The capture mode in Timer 3 allows Comparator O rising edges to be captured with the timer clocking from
the system clock or the system clock divided by 12. Timer 3 capture mode is enabled by setting TF3CEN
to 1 and T3SPLIT to O.

When capture mode is enabled, a capture event will be generated on every Comparator O rising edge.
When the capture event occurs, the contents of Timer 3 (TMR3H:TMR3L) are loaded into the Timer 3
reload registers (TMR3RLH:TMR3RLL) and the TF3H flag is set (triggering an interrupt if Timer 3 inter-
rupts are enabled). By recording the difference between two successive timer capture values, the
Comparator O period can be determined with respect to the Timer 3 clock. The Timer 3 clock should be
much faster than the capture clock to achieve an accurate reading.

This mode allows software to determine the time between consecutive Comparator 0 rising edges, which
can be used for detecting changes in the capacitance of a capacitive switch, or measuring the frequency of
a low-level analog signal.

T3XCLK ERCON
T|T|T|T|T|T|S|S
3|3|2|2|1{olcl|c
MMMMMIM|A|A
SYSCLK / 12 HlLH[L] | |2]o
External Clock / 8 0
TCLK
RS c TMR3L | TMR3H
SYSCLK ~—m—— 1 Capture
Comparator 0 r TFSCEN TMR3RLL | TMR3RLH TESH —» Interrupt
Output = TF3L
Z [TF3LEN
™| TF3CEN —»
| T3SPLIT
ECRe —>
T3XCLK |—»

Figure 33.9. Timer 3 Capture Mode Block Diagram
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34.1. 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 34.1.

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. Clearing the CIDL bit in the PCAOMD register allows the PCA to continue normal operation while the
CPU is in Idle mode.

Table 34.1. 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"
1 1 X Reserved
Note: External oscillator source divided by 8 is synchronized with the system clock.

IDLE E

PCAOMD PCAOCN
C C|C|C|E C|C| C|C|C
| P[P[P|C F[R C|C|C
D S|S|S|F F|F|F
L 2|1fo 2|10 [ —>ToSFRBus
PCAOL
e 7Yy read
Snapshot
Ny Register
SYSCLK/12 000
SYSCLK/4 001
Timer 0 Overflow 010 Y. o overfiow
ECl 0/01—> PCAOH PCAOL TTO PCA Interrupt System
—— | 011
SYSCLK 100 CF
External Clock/8
101 > To PCA Modules

Figure 34.2. PCA Counter/Timer Block Diagram
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34.3.6. 16-Bit Pulse Width Modulator Mode

A PCA module may also be operated in 16-Bit PWM mode. 16-bit PWM mode is independent of the other
(8/9/10/11-bit) PWM modes. In this mode, the 16-bit capture/compare module defines the number of PCA
clocks for the low time of the PWM signal. When the PCA counter matches the module contents, the out-
put on CEXn is asserted high; when the 16-bit counter overflows, CEXn is asserted low. To output a vary-
ing duty cycle, new value writes should be synchronized with PCA CCFn match interrupts. 16-Bit PWM
Mode is enabled by setting the ECOMn, PWMn, and PWM16n bits in the PCAOCPMn register. For a vary-
ing duty cycle, match interrupts should be enabled (ECCFn = 1 AND MATnh = 1) to help synchronize the
capture/compare register writes. If the MATn bit is set to 1, the CCFn flag for the module will be set each
time a 16-bit comparator match (rising edge) occurs. The CF flag in PCAOCN can be used to detect the
overflow (falling edge). The duty cycle for 16-Bit PWM Mode is given by Equation 34.4.

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCAO Cap-
ture/Compare registers, the low byte should always be written first. Writing to PCAOCPLn clears the
ECOMRN bit to 0; writing to PCAOCPHnN sets ECOMn to 1.

_ (65536 — PCAOCPN)
Duty Cycle = 65536
Equation 34.4. 16-Bit PWM Duty Cycle

Using Equation 34.4, the largest duty cycle is 100% (PCAOCPn = 0), and the smallest duty cycle is
0.0015% (PCAOCPnN = OxFFFF). A 0% duty cycle may be generated by clearing the ECOMn bit to 0.
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Figure 34.10. PCA 16-Bit PWM Mode
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