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C8051F93x-C8051F92x

Table 3.3. PCB Land Pattern

Dimension MIN MAX
C1 4.80 4.90
C2 4.80 4.90
E 0.50 BSC
X1 0.20 0.30
X2 3.20 3.40
Y1 0.75 0.85
Y2 3.20 3.40
Notes:
General

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines.

Solder Mask Design

1. All metal pads are to be non-solder mask defined (NSMD). Clearance between the
solder mask and the metal pad is to be 60 pm minimum, all the way around the pad.

Stencil Design
1. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should
be used to assure good solder paste release.
2. The stencil thickness should be 0.125 mm (5 mils).
The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.
4. A 3x 3 array of 1.0 mm square openings on 1.2 mm pitch should be used for the
center ground pad.

w

Card Assembly
1. A No-Clean, Type-3 solder paste is recommended.
2. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification
for Small Body Components.
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5. 10-Bit SAR ADC with 16-bit Auto-Averaging Accumulator and
Autonomous Low Power Burst Mode

The ADCO on the C8051F93x-C8051F92x is a 300 ksps, 10-bit successive-approximation-register (SAR)
ADC with integrated track-and-hold and programmable window detector. ADCO also has an autonomous
low power Burst Mode which can automatically enable ADCO, capture and accumulate samples, then
place ADCO in a low power shutdown mode without CPU intervention. It also has a 16-bit accumulator that
can automatically oversample and average the ADC results.

The ADC is fully configurable under software control via Special Function Registers. The ADCO operates in
Single-ended mode and may be configured to measure various different signals using the analog multi-
plexer described in “5.5. ADCO Analog Multiplexer” on page 84. The voltage reference for the ADC is
selected as described in “5.7. Voltage and Ground Reference Options” on page 89.
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Figure 5.1. ADCO Functional Block Diagram
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7.3. Comparator Response Time

Comparator response time may be configured in software via the CPTnMD registers described on
“CPTOMD: Comparator 0 Mode Selection” on page 97 and “CPT1MD: Comparator 1 Mode Selection” on
page 99. Four response time settings are available: Mode 0 (Fastest Response Time), Mode 1, Mode 2,
and Mode 3 (Lowest Power). Selecting a longer response time reduces the Comparator active supply
current. The Comparators also have low power shutdown state, which is entered any time the comparator
is disabled. Comparator rising edge and falling edge response times are typically not equal. See
Table 4.13 on page 64 for complete comparator timing and supply current specifications.

7.4. Comparator Hysterisis

The Comparators feature software-programmable hysterisis that can be used to stabilize the comparator
output while a transition is occurring on the input. Using the CPTnCN registers, the user can program both
the amount of hysteresis voltage (referred to the input voltage) and the positive and negative-going
symmetry of this hysteresis around the threshold voltage (i.e., the comparator negative input).

Figure 7.3 shows that when positive hysterisis is enabled, the comparator output does not transition from
logic O to logic 1 until the comparator positive input voltage has exceeded the threshold voltage by an
amount equal to the programmed hysterisis. It also shows that when negative hysterisis is enabled, the
comparator output does not transition from logic 1 to logic 0 until the comparator positive input voltage has
fallen below the threshold voltage by an amount equal to the programmed hysterisis.

The amount of positive hysterisis is determined by the settings of the CPnHYP bits in the CPTnCN register
and the amount of negative hysteresis voltage is determined by the settings of the CPnHYN bits in the
same register. Settings of 20 mV, 10 mV, 5 mV, or 0 mV can be programmed for both positive and negative
hysterisis. See Section “Table 4.13. Comparator Electrical Characteristics” on page 64 for complete
comparator hysterisis specifications.

CPn+
VIN+ — ™ +

P CPn ouT
VIN. —CEPn-__ |

CIRCUIT CONFIGURATION

Positive Hysteresis Voltage ‘i
(Programmed with CPOHYP Bits)

VIN- Y

INPUTS Negative Hysteresis Voltage
' (Programmed by CPOHYN Bits)
VIN+ \
VOH —

OUTPUT

ver N N

Negative Hysteresis —J L Maximum
Disabled Negative Hysteresis
Positive Hysteresis — L— Maximum
Disabled Positive Hysteresis

Figure 7.3. Comparator Hysteresis Plot
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SFR Definition 7.3. CPT1CN: Comparator 1 Control

Bit

6 5 4 3 2 1 0

Name

CP1EN

CP1OUT

CP1RIF CP1FIF CP1HYP[1:0] CP1HYNI[1:0]

Type

R/W

R R/W R/W R/W R/W

Reset

0

0 0 0 0 0 0 0

SFR Page= 0x0; SFR Address = 0x9A

Bit

Name

Function

7

CP1EN

Comparatorl Enable Bit.

0: Comparatorl Disabled.
1: Comparatorl Enabled.

CP1OUT

Comparatorl Output State Flag.

0: Voltage on CP1+ < CP1-.
1: Voltage on CP1+ > CP1-.

CP1RIF

Comparatorl Rising-Edge Flag. Must be cleared by software.

0: No Comparatorl Rising Edge has occurred since this flag was last cleared.
1: Comparatorl Rising Edge has occurred.

CP1FIF

Comparatorl Falling-Edge Flag. Must be cleared by software.

0: No Comparatorl Falling-Edge has occurred since this flag was last cleared.
1: Comparatorl Falling-Edge has occurred.

3.2

CP1HYP[1:0]

Comparatorl Positive Hysteresis Control Bits.

00: Positive Hysteresis Disabled.
01: Positive Hysteresis =5 mV.

10: Positive Hysteresis = 10 mV.
11: Positive Hysteresis = 20 mV.

1:0

CP1HYN[1:0]

Comparatorl Negative Hysteresis Control Bits.

00: Negative Hysteresis Disabled.
01: Negative Hysteresis =5 mV.

10: Negative Hysteresis = 10 mV.
11: Negative Hysteresis = 20 mV.

98
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9. 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. The memory organization of the
C8051F93x-C8051F92x device family is shown in Figure 9.1

PROGRAM/DATA MEMORY

OX03FF
0x0000
OXFFFF

0xFCO00
OxXFBFF

0x0000

0x03FF
0x0000

OxX7FFF

0x0000

(FLASH)

C8051F930/1

DATA MEMORY
(RAM)

INTERNAL DATA ADDRESS SPACE

Scrachpad Memory
(DATA only)

Upper 128 RAM Special Function
Registers

(Indirect Addressing Only)| (Direct Addressing OnIy)O

RESERVED

64KB FLASH

(In-System
Programmable in 1024
Byte Sectors)

I F

(Direct and Indirect
Addressing)

Lower 128 RAM

(Direct and Indirect
Addressing)

Bit Addressable

General Purpose
Registers

C8051F920/1

Scrachpad Memory
(DATA only)

32KB FLASH

(In-System
Programmable in 1024
Byte Sectors)

EXTERNAL DATA ADDRESS SPACE

OX1FFF
Off-chip XRAM space
(only available on 32-pin
devices)
0x1000
OXOFFF
XRAM - 4096 Bytes
(accessable using MOVX
instruction)
0x0000

Figure 9.1. C8051F93x-C8051F92x Memory Map
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10.8. EMIF Timing Diagrams
10.8.1. Multiplexed 16-bit MOVX: EMIOCF[3:2] = 01, 10, or 11

Muxed 16-bit WRITE

ADDR[11:8] EMIF ADDRESS (4 MSBs) from DPH ADDR[11:8]
AD[7:0] EMIF ADDREglfL(S LSE) el EMIF WRITE DATA AD[7:0]
<—TALEH4>’47TALEL—>
ALE \ ALE
< T Pe—T —>»
WDS WDH
T T T
S ACS—P‘(— ACW—P€—— ACH—Pi
IWR \ / IWR
IRD /RD
Muxed 16-bit READ
ADDR[11:8] EMIF ADDRESS (4 MSBs) from DPH ADDR[11:8]
AD[7:0] EMIF ADDRES;_(S LEles) el |/ EMIF READ DATA AD[7:0]
T T
<« ALEHA)‘(* ALEL — T —reT
RDS RDH
ALE \ ALE
T T T
S ACS—P’<— ACW —P€— ACH—>
IRD \ / /RD
IWR IWR
Note: See the Port Input/Output chapter to determine which port pins are mapped to the
ADDR[11:8], AD[7:0], ALE, /RD, and /WR signals.
Figure 10.4. Multiplexed 16-bit MOVX Timing
®
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10.8.2. Multiplexed 8-bit MOVX without Bank Select: EMIOCF[3:2] = 01 or 11.

Muxed 8-bit WRITE Without Bank Select

ADDR[11:8] Port Latch Controlled (GPI1O) ADDRJ[11:8]

EMIF ADDRESS (8 LSBs) from

AD[7:0] RO or R1

EMIF WRITE DATA ADI[7:0]

<_TALEH —)<—TALEL—>

ALE \ ALE

T
WDS WDH

<—TACS—>‘<—TACW —><—TACH —>
IWR \ / /WR

/RD /RD

A

—
A 4
A

Muxed 8-bit READ Without Bank Select

ADDR[11:8] Port Latch Controlled (GPI1O) ADDRJ[11:8]

EMIF ADDRESS (8 LSBs) from
RO or R1

<—TALEH H“iTALEL—P T T
RDS RDH
ALE \ ALE

<—TACS—><<—TACW —><—TACH —>
/RD \ / /RD

IWR IWR

AD[7:0]

EMIF READ DATA ADI[7:0]

Note: See the Port Input/Output chapter to determine which port pins are mapped to the
ADDRJ[11:8], AD[7:0], ALE, /RD, and /WR signals.

Figure 10.5. Multiplexed 8-bit MOVX without Bank Select Timing
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12.5. Interrupt Register Descriptions

The SFRs used to enable the interrupt sources and set their priority level are described in the following
register descriptions. Refer to the data sheet section associated with a particular on-chip peripheral for
information regarding valid interrupt conditions for the peripheral and the behavior of its interrupt-pending
flag(s).

139 Rev. 1.4
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14.2. Idle Mode

Setting the Idle Mode Select bit (PCON.0) causes the CIP-51 to halt the CPU and enter Idle mode as soon
as the instruction that sets the bit completes execution. All internal registers and memory maintain their
original data. All analog and digital peripherals can remain active during Idle mode.
Note: To ensure the MCU enters a low power state upon entry into Idle Mode, the one-shot circuit should be
enabled by clearing the BYPASS bit (FLSCL.6) to logic 0. See the note in SFR Definition 13.3. FLSCL:
Flash Scale for more information on how to properly clear the BYPASS bit.
Idle mode is terminated when an enabled interrupt is asserted or a reset occurs. The assertion of an
enabled interrupt will cause the Idle Mode Selection bit (PCON.0Q) to be cleared and the CPU to resume
operation. The pending interrupt will be serviced and the next instruction to be executed after the return
from interrupt (RETI) will be the instruction immediately following the one that set the Idle Mode Select bit.
If Idle mode is terminated by an internal or external reset, the CIP-51 performs a normal reset sequence
and begins program execution at address 0x0000.

If enabled, the Watchdog Timer (WDT) will eventually cause an internal watchdog reset and thereby termi-
nate the Idle mode. This feature protects the system from an unintended permanent shutdown in the event
of an inadvertent write to the PCON register. If this behavior is not desired, the WDT may be disabled by
software prior to entering the idle mode if the WDT was initially configured to allow this operation. This pro-
vides the opportunity for additional power savings, allowing the system to remain in the Idle mode indefi-
nitely, waiting for an external stimulus to wake up the system. Refer to Section “18.6. PCA Watchdog Timer
Reset” on page 188 for more information on the use and configuration of the WDT.

14.3. Stop Mode

Setting the Stop Mode Select bit (PCON.1) causes the CIP-51 to enter Stop mode as soon as the instruc-
tion that sets the bit completes execution. In Stop mode the precision internal oscillator and CPU are
stopped; the state of the low power oscillator and the external oscillator circuit is not affected. Each analog
peripheral (including the external oscillator circuit) may be shut down individually prior to entering Stop
Mode. Stop mode can only be terminated by an internal or external reset. On reset, the CIP-51 performs
the normal reset sequence and begins program execution at address 0x0000.

If enabled, the Missing Clock Detector will cause an internal reset and thereby terminate the Stop mode.
The Missing Clock Detector should be disabled if the CPU is to be put to in STOP mode for longer than the
MCD timeout of 100 ps.

Stop Mode is a legacy 8051 power mode; it will not result in optimal power savings. Sleep or Suspend
mode will provide more power savings if the MCU needs to be inactive for a long period of time.

On C8051F930, C8051F931, C8051F920, and C8051F921 devices, the Precision Oscillator Bias is not
automatically disabled and should be disabled by software to achieve the lowest possible Stop mode cur-
rent.

Note: To ensure the MCU enters a low power state upon entry into Stop Mode, the one-shot circuit should be

enabled by clearing the BYPASS bit (FLSCL.6) to logic 0. See the note in SFR Definition 13.3. FLSCL:
Flash Scale for more information on how to properly clear the BYPASS bit.

Rev. 1.4 161
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SFR Definition 14.1. PMUOCF: Power Management Unit Configuration®:2

Bit 7 6 5 4 3 2 1 0
Name | SLEEP | SUSPEND | CLEAR RSTWK | RTCFWK | RTCAWK | PMATWK | CPTOWK
Type w w w R R/W R/W R/W R/W
Reset 0 0 0 Varies Varies Varies Varies Varies

SFR Page = 0x0; SFR Address = 0xB5
Bit Name Description Write Read
7 SLEEP Sleep Mode Select Writing 1 places the N/A
device in Sleep Mode.
6 SUSPEND |Suspend Mode Select Writing 1 places the N/A
device in Suspend Mode.
5 CLEAR Wake-up Flag Clear Writing 1 clears all wake- | N/A
up flags.

4 RSTWK |Reset Pin Wake-up Flag |N/A Set to 1 if a glitch has

been detected on RST.

3 RTCFWK |SmaRTClock Oscillator |0: Disable wake-up on Set to 1 if the SmaRT-

Fail Wake-up Source SmaRTClock Osc. Fail. Clock Oscillator has failed.
Enable and Flag 1: Enable wake-up on
SmaRTClock Osc. Fail.
2 RTCAWK |SmaRTClock Alarm 0: Disable wake-up on Setto 1 if a SmaRTClock
Wake-up Source Enable |SmaRTClock Alarm. Alarm has occurred.
and Flag 1: Enable wake-up on
SmaRTClock Alarm.
1 PMATWK | Port Match Wake-up 0: Disable wake-up on Set to 1 if a Port Match
Source Enable and Flag |Port Match Event. Event has occurred.
1: Enable wake-up on
Port Match Event.
0 CPTOWK |ComparatorO Wake-up 0: Disable wake-up on Set to 1 if ComparatorO
Source Enable and Flag |ComparatorO rising edge. |rising edge caused the last
1: Enable wake-up on wake-up.
ComparatorO rising edge.
Notes:

1. Read-modify-write operations (ORL, ANL, etc.) should not be used on this register. Wake-up sources must
be re-enabled each time the SLEEP or SUSPEND bits are written to 1.
The Low Power Internal Oscillator cannot be disabled and the MCU cannot be placed in Suspend or Sleep

Mode if any wake-up flags are set to 1. Software should clear all wake-up sources after each reset and after
each wake-up from suspend or sleep modes.

2.

SILICON LABS
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SFR Definition 14.2. PCON: Power Management Control Register

Bit 7 6 5 4 3 1 0
Name GF[5:0] STOP IDLE
Reset 0 0 0 0 0 0 0

SFR Page = All Pages; SFR Address = 0x87
Bit Name Description Write Read
7:2 GF[5:0] General Purpose Flags | Sets the logic value. Returns the logic value.
1 STOP Stop Mode Select Writing 1 places the N/A
device in Stop Mode.
0 IDLE Idle Mode Select Writing 1 places the N/A
device in Idle Mode.

14.8. Power Management Specifications

See Table 4.5 on page 60 for detailed Power Management Specifications.
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15.2. 32-bit CRC Algorithm
The C8051F93x-C8051F92x CRC unit calculates the 32-bit CRC using a poly of 0x04C11DB7. The CRC-

32 algorithm is "

reflected”, meaning that all of the input bytes and the final 32-bit output are bit-reversed in

the processing engine. The following is a description of a simplified CRC algorithm that produces results
identical to the hardware:

Step 1.

Step 2.
Step 3.

Step 4.

XOR the least-significant byte of the current CRC result with the input byte. If this is the
first iteration of the CRC unit, the current CRC result will be the set initial value
(0x00000000 or OXFFFFFFFF).

Right-shift the CRC result.

If the LSB of the CRC result is set, XOR the CRC result with the reflected polynomial
(0XEDB88320).

Repeat at Step 2 for the number of input bits (8).

For example, the 32-bit 'F93x/92x CRC algorithm can be described by the following code:

unsi gned | ong

{

Updat eCRC (unsi gned | ong CRC acc, unsigned char CRC.i nput)

unsigned char i; // |oop counter

#defi ne POLY OxEDB88320 // bit-reversed version of the poly 0x04Cl11DB7

/1l Create the CRC "dividend" for polynonial arithmetic (binary arithmetic
/1l with no carries)

CRC_acc = CRC_acc ™ CRC._input;

/1 "Divide" the poly into the dividend using CRC XOR subtraction

hol ds the "remai nder" of each divide

/1 Only conplete this division for 8 bits since input is 1 byte

/1 CRC acc
/1
for (i = 0;
{

i < 8; i++)

/1 Check if the MSB is set (if MSBis 1, then the PCLY can "divide"

/'l into

the "dividend")

if ((CRC_acc & 0x00000001) == 0x00000001)

{

/Il if so, shift the CRC value, and XOR "subtract" the poly
CRC acc = CRC_acc >> 1;
CRC_acc "= PQLY;

}

el se

{

/1 if not, just shift the CRC val ue
CRC _acc = CRC_acc >> 1;

}
}

/1 Return the final renmainder (CRC val ue)
return CRC acc;

}

The following table lists several input values and the associated outputs using the 32-bit 'F93x/92x CRC
algorithm (an initial value of OXFFFFFFFF is used):

SILICON LABS
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SFR Definition 15.2. CRCOIN: CRCO Data Input

Bit 7 6 5 4 3 2 1 0
Name CRCOIN[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Page = O0xF; SFR Address = 0x93
Bit Name Function
7:0 | CRCOIN[7:0] |CRCO Data Input.

Each write to CRCOIN results in the written data being computed into the existing
CRC result according to the CRC algorithm described in Section 15.1

SFR Definition 15.3. CRCODAT: CRCO Data Output

Bit 7 6 5 4 3 2 1 0
Name CRCODAT[7:0]
Type RIW
Reset 0 0 0 0 0 0 0 0
SFR Page = O0xF; SFR Address = 0x91
Bit Name Function

7:0 | CRCODAT[7:0]

CRCO Data Output.

Each read or write performed on CRCODAT targets the CRC result bits pointed to
by the CRCO Result Pointer (CRCOPNT bits in CRCOCN).

172

Rev. 1.4

SILICON LABS




C8051F93x-C8051F92x

Table 20.3 shows a summary of the oscillator bias settings. The SmaRTClock Bias Doubling feature allows
the self-oscillation frequency to be increased (almost doubled) and allows a higher crystal drive strength in
crystal mode. High crystal drive strength is recommended when the crystal is exposed to poor
environmental conditions such as excessive moisture. SmaRTClock Bias Doubling is enabled by setting

BIASX2 (RTCOXCN.5) to 1.

Table 20.3. SmaRTClock Bias Settings

Mode Setting Power
Consumption
Crystal Bias Double Off, AGC On Lowest
600 nA
Bias Double Off, AGC Off Low
800 nA
Bias Double On, AGC On High
Bias Double On, AGC Off Highest
Self-Oscillate Bias Double Off Low
Bias Double On High

209
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Table 21.1. Port I/O Assignment for Analog Functions

Analog Function Potentially SFR(s) used for
Assignable Port Pins Assignment
Comparatorl Input P0.0-P2.6 CPT1MX, PnSKIP
Voltage Reference (VREFO) PO0.0 REFOCN, PnSKIP
Analog Ground Reference (AGND) PO.1 REFOCN, PnSKIP
Current Reference (IREF0) PO.7 IREFOCN, PnSKIP
External Oscillator Input (XTAL1) P0.2 OSCXCN, PnSKIP
External Oscillator Output (XTAL2) P0.3 OSCXCN, PnSKIP
219 Rev. 1.4 )
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24.5. Serial Clock Phase and Polarity

Four combinations of serial clock phase and polarity can be selected using the clock control bits in the SPI
Configuration Register (SPINCFG). The CKPHA bit (SPINCFG.5) selects one of two clock phases (edge
used to latch the data). The CKPOL bit (SPINCFG.4) selects between an active-high or active-low clock.
Both master and slave devices must be configured to use the same clock phase and polarity. SPIO should
be disabled (by clearing the SPIENN bit, SPINCN.0) when changing the clock phase or polarity. The clock
and data line relationships for master mode are shown in Figure 24.5. For slave mode, the clock and data
relationships are shown in Figure 24.6 and Figure 24.7. Note that CKPHA must be set to 0 on both the
master and slave SPI when communicating between two of the following devices: C8051F04x,
C8051F06x, C8051F12x, C8051F31x, C8051F32x, and C8051F33x.

The SPIn Clock Rate Register (SPINCKR) as shown in SFR Definition 24.3 controls the master mode
serial clock frequency. This register is ignored when operating in slave mode. When the SPI is configured
as a master, the maximum data transfer rate (bits/sec) is one-half the system clock frequency or 12.5 MHz,
whichever is slower. When the SPI 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 (in 4-
wire slave mode), and the serial input data synchronously with the slave’s system clock. If the master
issues SCK, NSS, and the serial input data asynchronously, the maximum data transfer rate (bits/sec)
must be less than 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 1/4 the system clock frequency.
This is provided that the master issues SCK, NSS, and the serial input data synchronously with the slave’s
system clock.

SCK
(CKPOL=0, CKPHA=0) | | | | | | | |

SCK
(CKPOL=0, CKPHA=1) | | | | | | | |

SCK
(CKPOL=1, CKPHA=0) | | | | | | | |

SCK
(CKPOL=1, CKPHA=1) | | | | | | | |

MISO/MOSI m mse Y Bit6 Y Bits Y Bit4a Y Bt3 Y Bt2 X Bitl1 Y Bit0 M

NSS (Must Remain High
in Multi-Master Mode)

Figure 24.5. Master Mode Data/Clock Timing
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SCK
(CKPOL=0, CKPHA=0) | | | | | | | |

SCK
(CKPOL=1, CKPHA=0) | | | | | | | |

MOSI YOWX mss X mite X Bits X sita X Bits X Bitz X Btz ) Bito M

MISO —{ wse Y i Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bitoﬂ—

NSS (4-Wire Mode) S

Figure 24.6. Slave Mode Data/Clock Timing (CKPHA = 0)

(Sé:KKPOLzo, CKPHA=1) | | | | | | | |
(Sé:KKPOLzl, CKPHA=1) | | | | | | | |
MOS!I XX wse X mite X Bits X mita X B3 X stz X sitr X Bito  XOOOKK
MISO —{ wsB Bité X Bit5 X Bit4 Bit 3 Bit 2 Bit 1 Bito X —
NSS (4-Wire Mode) _\ /_

Figure 24.7. Slave Mode Data/Clock Timing (CKPHA = 1)
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* SCK is shown for CKPOL = 0. SCK is the opposite polarity for CKPOL = 1.

Figure 24.8. SPI Master Timing (CKPHA = 0)
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* SCK is shown for CKPOL = 0. SCK is the opposite polarity for CKPOL = 1.

Figure 24.9. SPI Master Timing (CKPHA = 1)

®
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Figure 25.1. TO Mode 0 Block Diagram

25.1.2. Mode 1: 16-bit Counter/Timer

Mode 1 operation is the same as Mode 0, except that the counter/timer registers use all 16 bits. The
counter/timers are enabled and configured in Mode 1 in the same manner as for Mode 0.
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26.3.4. 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
output is toggled. The frequency of the square wave is then defined by Equation 26.1.

E — I:PCA
CEXn ™ 2 % PCAOCPHnN

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

Equation 26.1. 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.
Frequency Output Mode is enabled by setting the ECOMn, TOGn, and PWMn bits in the PCAOCPMn
register. The MATn bit should normally be set to O in this mode. If the MATn bit is set to 1, the CCFn flag for
the channel will be set when the 16-bit PCAO counter and the 16-bit capture/compare register for the
channel are equal.

Write to
PCAOCPLN

Reset
YPCAOCPMn { ] |
Write to P(E|C|CIM[T|P(E
PCAOCPHnN W|C|A[A]A[O|W|C —N i N
ulolplplTlcivlc PCAOCPLN Y 8-bit Adder [ PCAOCPHnN
1|M|P|N|n[n|n|F
Adder
C R n Enable
n TOGn
x[ 000 X Toggle m————= 1
. 0 |
Enable 8-bit matell| ¥ o o—CEXQ! crossbar —X] Port /0
Comparator 1 | |
PCA Timebase PCAOL

Figure 26.7. PCA Frequency Output Mode
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