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C8051T622/3 and C8051T326/7

10. 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
C8051T622/3 and C8051T326/7 device family is shown in Figure 10.1

PROGRAM/DATA MEMORY

(EPROM)
C8051T622 and ‘T326/7
Ox3FFF
RESERVED
0x3E00
O0x3DFF
16k Bytes EPROM
Memory
0x0000
C8051T623
Ox3FFF
RESERVED
0x2000
Ox1FFF
8k Bytes EPROM
Memory
0x0000

10.1. Program Memory

OxFF

0x80
OXx7F

0x30
Ox2F

0x20
Ox1F

0x00

OXFFFF

0x0400
Ox03FF

0x0000

DATA MEMORY (RAM)
INTERNAL DATA ADDRESS SPACE

Upper 128 RAM Special Function
(Indirect Addressing Register's
Only) (Direct Addressing Only)
(Direct and Indirect
Addressing) Lower 128 RAM
(Direct and Indirect
Bit Addressable Addressing)

General Purpose
Registers

EXTERNAL DATA ADDRESS SPACE

Same 1024 bytes as from
0x0000 to 0x03FF, wrapped
on 1024-byte boundaries

XRAM - 1024 Bytes

(accessable using MOVX
instruction)

Figure 10.1. Memory Map

O0x04FF

0x0400

The CIP-51 core has a 64 kB program memory space. The C8051T622/3 and C8051T326/7 implements
16384 or 8192 bytes of this program memory space as in-system byte-programmable EPROM organized
in a contiguous block from addresses 0x0000 to Ox3FFF or 0x0000 to Ox1FFF.

Note: 512 bytes (0OX3E00 — Ox3FFF) of this memory are reserved for factory use and are not available for user
program storage. C2 Register Definition 10.2 shows the program memory maps for C8051T622/3 and

C8051T326/7 devices.
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SFR Definition 10.2. EMIOCF: External Memory Configuration

Bit 7 6 5 4 3 2
Name USBFAE
Reset 0 0 0 0 0 0
SFR Address = 0x85
Bit Name Function
7 Unused |Unused. Read = Ob; Write = Don’t Care
6 USBFAE |USB FIFO Access Enable.
0: USB FIFO RAM not available through MOVX instructions.
1: USB FIFO RAM available using MOVX instructions. The 256 bytes of USB RAM
will be mapped in XRAM space at addresses 0x0400 to 0x04FF. The USB clock
must be active and greater than or equal to twice the SYSCLK (USBCLK > 2 x
SYSCLK) to access this area with MOVX instructions.
5:0 Unused |Unused. Read = 000011b; Write = Don’t Care
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SFR Definition 12.4. EIP1: Extended Interrupt Priority 1

Bit 7 6 5 4 3 2 1 0
Name PT3 Reserved | Reserved | PPCAO | Reserved | Reserved | PUSBO PSMBO
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xF6
Bit Name Function
7 PT3 Timer 3 Interrupt Priority Control.
This bit sets the priority of the Timer 3 interrupt.
0: Timer 3 interrupts set to low priority level.
1: Timer 3 interrupts set to high priority level.
6:5 | Reserved | Reserved. Must Write 00b.
4 PPCAO |Programmable Counter Array (PCAO) Interrupt Priority Control.
This bit sets the priority of the PCAQ interrupt.
0: PCAOQ interrupt set to low priority level.
1: PCAQO interrupt set to high priority level.
3:2 | Reserved | Reserved. Must Write 00b..
1 PUSBO |USB (USBO) Interrupt Priority Control.
This bit sets the priority of the USBO interrupt.
0: USBO interrupt set to low priority level.
1: USBO interrupt set to high priority level.
0 PSMBO |SMBus (SMBO) Interrupt Priority Control.
This bit sets the priority of the SMBO interrupt.
0: SMBO interrupt set to low priority level.
1: SMBO interrupt set to high priority level.
66 Rev. 1.1 @
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SFR Definition 13.3. IAPCN: In-Application Programming Control

Bit 7 6 5 4 3 1 0
Name | |APEN IAPDISD
Type R/W R/W R R R R R
Reset 0 0 0 0 0 0 0
SFR Address = OxF5
Bit Name Function
7 IAPEN In-Application Programming Enable.
0: In-Application Programming is disabled.
1: In-Application Programming is enabled.
6 IAPHWD In-Application Programming Hardware Disable.
This bit disables the In-Application Programming hardware so the Vpp programming
pin can be used as a normal GPIO pin.
Note: This bit should not be set less than 1 ps after the last EPROM write.
0: In-Application Programming discharge hardware enabled.
1: In-Application Programming discharge hardware disabled.
5:0 Unused Unused. Read = 000000b. Write = don't care.
76 Rev. 1.1 @
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15. Reset Sources

Reset circuitry allows the controller to be easily placed in a predefined default condition. On entry to this
reset state, the following occur:

CIP-51 halts program execution
Special Function Registers (SFRs) are initialized to their defined reset values
External Port pins are forced to a known state
Interrupts and timers are disabled.

All SFRs are reset to the predefined values noted in the SFR detailed descriptions. The contents of internal
data memory are unaffected during a reset; any previously stored data is preserved. However, since the
stack pointer SFR is reset, the stack is effectively lost, even though the data on the stack is not altered.

The Port I/O latches are reset to OxFF (all logic ones) in open-drain mode. Weak pullups are enabled dur-
ing and after the reset. For Vpp Monitor and power-on resets, the RST pin is driven low until the device

exits the reset state.

On exit from the reset state, the program counter (PC) is reset, and the system clock defaults to the inter-
nal oscillator. The Watchdog Timer is enabled with the system clock divided by 12 as its clock source. Pro-
gram execution begins at location 0x0000.

Low
Frequency
Oscillator

Internal
Oscillator

System

VDD

Power On
Reset

XTALL X‘_, Ext(?rnal
Oscillator
XTAL2 &‘—’ Drive

Clock

Supply
Monitor
* 0
: Enable (wired-OR)
Missing
Clock Reset
Detector Funnel
(one-
shot) PCA
- WDT (Software Reset)
j SWRSF
v Errant EPROM
2 =2 Operation
= w ; w
CIP-51
Microcontroller | System Reset

X Clock Select Core

Extended Interrupt
Handler

Figure 15.1. Reset Sources
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15.6. EPROM Error Reset

If an EPROM program read or write targets an illegal address, a system reset is generated. This may occur
due to any of the following:

m Programming hardware attempts to write or read an EPROM location which is above the user code
space address limit.

m An EPROM read from firmware is attempted above user code space. This occurs when a MOVC
operation is attempted above the user code space address limit.

m A Program read is attempted above user code space. This occurs when user code attempts to branch
to an address above the user code space address limit.

The MEMERR bit (RSTSRC.6) is set following an EPROM error reset. The state of the RST pin is unaf-
fected by this reset.
15.7. Software Reset

Software may force a reset by writing a 1 to the SWRSF bit (RSTSRC.4). The SWRSF bit will read 1 fol-
lowing a software forced reset. The state of the RST pin is unaffected by this reset.

15.8. USB Reset

Writing 1 to the USBRSF bit in register RSTSRC selects USBO as a reset source. With USBO selected as
a reset source, a system reset will be generated when either of the following occur:

1. RESET signaling is detected on the USB network. The USB Function Controller (USBO) must be
enabled for RESET signaling to be detected. See Section “18. Universal Serial Bus Controller (USBO0)”
on page 116 for information on the USB Function Controller.

2. Afalling or rising voltage on the VBUS pin matches the edge polarity selected by the VBPOL bit in
register REGO1CN. See Section “7. Voltage Regulators (REG0 and REG1)” on page 35 for details on
the VBUS detection circuit.

The USBRSF bit will read 1 following a USB reset. The state of the /RST pin is unaffected by this reset.
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16.4. Clock Multiplier

The C8051T622/3 and C8051T326/7 device includes a 48 MHz high-frequency oscillator instead of a
12 MHz oscillator and a 4x Clock Multiplier, so the USB0O module can be run directly from the internal high-
frequency oscillator. For compatibility with the Flash development platform, however, the CLKMUL register
(SFR Definition 16.4) behaves as if the Clock Multiplier is present.

SFR Definition 16.4. CLKMUL: Clock Multiplier Control

Bit 7 6 5 4 3 2 1 0
Name | MULEN | MULINIT | MULRDY MULSEL[1:0]
Type R R R R R R R
Reset 1 1 1 0 0 0 0 0

SFR Address = 0xB9
Bit Name Description Write Read

7 MULEN Clock Multiplier Enable Bit.
0: Clock Multiplier disabled.
1: Clock Multiplier enabled.
This bit always reads 1.

6 MULINIT | Clock Multiplier Initialize This bit should be a 0 The MULRDY bit reads 1
Bit. when the Clock Multiplier |when the Clock Multiplier
is enabled. Once is stabilized.

enabled, writing a 1 to
this bit will initialize the This bit always reads 1.
Clock Multiplier.

5 MULRDY | Clock Multiplier Ready Bit.

0: Clock Multiplier not ready.

1: Clock Multiplier ready (locked).

This bit always reads 1.

4:2 Unused Unused. Read = 000b; Write = Don't Care

1:0 | MULSEL[1:0] | Clock Multiplier Input Select Bits.

These bits select the clock supplied to the Clock Multiplier.
00: Internal High-Frequency Oscillator

01: External Oscillator

10: External Oscillator/2

11: Reserved.

These bits always read 00.

" ®
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SFR Definition 17.9. POMDIN: Port O Input Mode

Bit 7 6 5 4 3 2 1 0
Name POMDIN[7:0]
Type R/W
Reset 1 1 1 1 1 1 1 1
SFR Address = OxF1
Bit Name Function
7:0 | POMDIN[7:0] |Analog Configuration Bits for P0.7—P0.0 (respectively).

Port pins configured for analog mode have their weak pullup, digital driver, and
digital receiver disabled.

0: Corresponding P0O.n pin is configured for analog mode.
1: Corresponding PO0.n pin is not configured for analog mode.

SFR Definition 17.10. POMDOUT: Port 0 Output Mode

Bit 7 6 5 4 3 2 1 0
Name POMDOUT[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xA4
Bit Name Function
7:0 | POMDOUTI[7:0]

Output Configuration Bits for P0.7—P0.0 (respectively).

These bits are ignored if the corresponding bit in register POMDIN is logic 0.
0: Corresponding P0.n Output is open-drain.
1. Corresponding P0.n Output is push-pull.

SILICON
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USB Register Definition 18.21. EINCSRH: USBO IN Endpoint Control High

Bit 7 6 5 3 2
Name | DBIEN ISO DIRSEL FCDT SPLIT
Type RIW RIW RIW RIW R/W
Reset 0 0 0 0 0 0 0 0
USB Register Address = 0x12
Bit Name Function

7 DBIEN |IN Endpoint Double-buffer Enable.
0: Double-buffering disabled for the selected IN endpoint.

1: Double-buffering enabled for the selected IN endpoint.

Isochronous Transfer Enable.

This bit enables/disables isochronous transfers on the current endpoint.
0: Endpoint configured for bulk/interrupt transfers.

1: Endpoint configured for isochronous transfers.

6 ISO

5 DIRSEL |Endpoint Direction Select.
This bit is valid only when the selected FIFO is not split (SPLIT = 0).
0: Endpoint direction selected as OUT.

1: Endpoint direction selected as IN.
4 | UNUSED |Unused. Read = Ob. Write = don't care.

FCDT |Force Data Toggle Bit.

0: Endpoint data toggle switches only when an ACK is received following a data packet
transmission.
1: Endpoint data toggle forced to switch after every data packet is transmitted, regard-
less of ACK reception.

2 SPLIT |FIFO Split Enable.
When SPLIT = 1, the selected endpoint FIFO is split. The upper half of the selected
FIFO is used by the IN endpoint; the lower half of the selected FIFO is used by the OUT
endpoint.

1:0 | Unused |[Unused. Read = 00b. Write = don't care.

18.13. Controlling Endpoints1-2 OUT

Endpoints1-2 OUT are managed via USB registers EOUTCSRL and EOUTCSRH. All OUT endpoints can
be used for Interrupt, Bulk, or Isochronous transfers. Isochronous (ISO) mode is enabled by writing 1 to the
ISO bit in register EOUTCSRH. Bulk and Interrupt transfers are handled identically by hardware.

An Endpoint1-2 OUT interrupt may be generated by the following:

1. Hardware sets the OPRDY bit (EINCSRL.0) to 1.
2. Hardware generates a STALL condition.

=
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C8051T622/3 and C8051T326/7

USB Register Definition 18.22. EOUTCSRL: USBO OUT Endpoint Control Low Byte

Bit 7 6 5 4 3 2 1 0
Name | CLRDT STSTL SDSTL FLUSH | DATERR | OVRUN | FIFOFUL | OPRDY
Type w R/W R/W R/W R R/W R R/W
Reset 0 0 0 0 0 0 0 0

USB Register Address = 0x14
Bit | Name Description Write Read

7 | CLRDT |Clear Data Toggle Bit. | Software should write 1 to This bit always reads O.

this bit to reset the OUT end-
point data toggle to 0.

6 STSTL |Sent Stall Bit.

Hardware sets this bit to 1 when a STALL handshake signal is transmitted. This flag
must be cleared by software.

5 SDSTL |Send Stall Bit.

Software should write 1 to this bit to generate a STALL handshake. Software should
write 0 to this bit to terminate the STALL signal. This bit has no effect in ISO mode.

4 FLUSH |FIFO Flush Bit.

Writing a 1 to this bit flushes the next packet to be read from the OUT endpoint FIFO.

The FIFO pointer is reset and the OPRDY bit is cleared. Multiple packets must be

flushed individually. Hardware resets the FLUSH bit to O when the flush is complete.

Note: If data for the current packet has already been read from the FIFO, the FLUSH bit should
not be used to flush the packet. Instead, the FIFO should be read manually.

3 | DATERR |Data Error Bit.

In ISO mode, this bit is set by hardware if a received packet has a CRC or bit-stuffing
error. It is cleared when software clears OPRDY. This bit is only valid in ISO mode.

2 | OVRUN |Data Overrun Bit.

This bit is set by hardware when an incoming data packet cannot be loaded into the
OUT endpoint FIFO. This bit is only valid in ISO mode, and must be cleared by software.
0: No data overrun.

1: A data packet was lost because of a full FIFO since this flag was last cleared.

1 | FIFOFUL |OUT FIFO Full.

This bit indicates the contents of the OUT FIFO. If double buffering is enabled (DBIEN =
1), the FIFO is full when the FIFO contains two packets. If DBIEN = 0, the FIFO is full
when the FIFO contains one packet.

0: OUT endpoint FIFO is not full.

1. OUT endpoint FIFO is full.

0 | OPRDY |OUT Packet Ready.

Hardware sets this bit to 1 and generates an interrupt when a data packet is available.
Software should clear this bit after each data packet is unloaded from the OUT endpoint
FIFO.
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Table 19.1. SMBus Clock Source Selection

SMBCS1 | SMBCSO0 SMBus Clock Source
0 0 Timer 0 Overflow

0 1 Timer 1 Overflow
1 0 Timer 2 High Byte Overflow
1 1

Timer 2 Low Byte Overflow

The SMBCS1-0 bits select the SMBus clock source, which is used only when operating as a master or
when the Free Timeout detection is enabled. When operating as a master, overflows from the selected
source determine the absolute minimum SCL low and high times as defined in Equation 19.1. Note that the
selected clock source may be shared by other peripherals so long as the timer is left running at all times.
For example, Timer 1 overflows may generate the SMBus and UART baud rates simultaneously. Timer
configuration is covered in Section “23. Timers” on page 202.

1

ClockSourceOverflow

THighMin = TLowMin - f

Equation 19.1. Minimum SCL High and Low Times

The selected clock source should be configured to establish the minimum SCL High and Low times as per
Equation 19.1. When the interface is operating as a master (and SCL is not driven or extended by any
other devices on the bus), the typical SMBus bit rate is approximated by Equation 19.2.

f
BitRate = CIockSoug:eOverflow
Equation 19.2. Typical SMBus Bit Rate
Figure 19.4 shows the typical SCL generation described by Equation 19.2. Notice that T,y is typically
twice as large as T ow- The actual SCL output may vary due to other devices on the bus (SCL may be

extended low by slower slave devices, or driven low by contending master devices). The bit rate when
operating as a master will never exceed the limits defined by equation Equation 19.1.

Timer Source

Overflows

R 5 I I e B

Tiow Thigh SCL High Timeout

Figure 19.4. Typical SMBus SCL Generation

Setting the EXTHOLD bit extends the minimum setup and hold times for the SDA line. The minimum SDA
setup time defines the absolute minimum time that SDA is stable before SCL transitions from low-to-high.
The minimum SDA hold time defines the absolute minimum time that the current SDA value remains stable
after SCL transitions from high-to-low. EXTHOLD should be set so that the minimum setup and hold times
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meet the SMBus Specification requirements of 250 ns and 300 ns, respectively. Table 19.2 shows the min-
imum setup and hold times for the two EXTHOLD settings. Setup and hold time extensions are typically
necessary when SYSCLK is above 10 MHz.

Table 19.2. Minimum SDA Setup and Hold Times

EXTHOLD Minimum SDA Setup Time Minimum SDA Hold Time
Tiow — 4 system clocks
0 or 3 system clocks
1 system clock + s/w delay
1 11 system clocks 12 system clocks

Note: Setup Time for ACK bit transmissions and the MSB of all data transfers. When using
software acknowledgement, the s/w delay occurs between the time SMBODAT or
ACK is written and when Sl is cleared. Note that if Sl is cleared in the same write
that defines the outgoing ACK value, s/w delay is zero.

With the SMBTOE bit set, Timer 3 should be configured to overflow after 25 ms in order to detect SCL low
timeouts (see Section “19.3.4. SCL Low Timeout” on page 151). The SMBus interface will force Timer 3 to
reload while SCL is high, and allow Timer 3 to count when SCL is low. The Timer 3 interrupt service routine
should be used to reset SMBus communication by disabling and re-enabling the SMBus.

SMBus Free Timeout detection can be enabled by setting the SMBFTE bit. When this bit is set, the bus will
be considered free if SDA and SCL remain high for more than 10 SMBus clock source periods (see

Figure 19.4).
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20.3. Multiprocessor Communications

9-Bit UART mode supports multiprocessor communication between a master processor and one or more
slave processors by special use of the ninth data bit. When a master processor wants to transmit to one or
more slaves, it first sends an address byte to select the target(s). An address byte differs from a data byte
in that its ninth bit is logic 1; in a data byte, the ninth bit is always set to logic 0.

Setting the MCEO bit (SCONO.5) of a slave processor configures its UART such that when a stop bit is
received, the UART will generate an interrupt only if the ninth bit is logic 1 (RB80 = 1) signifying an address
byte has been received. In the UART interrupt handler, software will compare the received address with
the slave's own assigned 8-bit address. If the addresses match, the slave will clear its MCEO bit to enable
interrupts on the reception of the following data byte(s). Slaves that weren't addressed leave their MCEO
bits set and do not generate interrupts on the reception of the following data bytes, thereby ignoring the
data. Once the entire message is received, the addressed slave resets its MCEQO bit to ignore all transmis-
sions until it receives the next address byte.

Multiple addresses can be assigned to a single slave and/or a single address can be assigned to multiple
slaves, thereby enabling "broadcast" transmissions to more than one slave simultaneously. The master
processor can be configured to receive all transmissions or a protocol can be implemented such that the
master/slave role is temporarily reversed to enable half-duplex transmission between the original master
and slave(s).

Master Slave Slave oo Slave
Device Device Device Device
V+
RX X RX X RX X RX X
l l OO0 J
@ @ OO0

Figure 20.6. UART Multi-Processor Mode Interconnect Diagram
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SFR Definition 21.6. SBRLL1: UART1 Baud Rate Generator Low Byte

Bit 7 6 5 4 3 2 1 0
Name SBRLL1[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xB4
Bit Name Function
7:0 | SBRLL1[7:0] |UART1 Baud Rate Reload Low Bits.
Low Byte of reload value for UART1 Baud Rate Generator.
188 Rev. 1.1 @
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23.3.3. Low-Frequency Oscillator (LFO) Capture Mode

The Low-Frequency Oscillator Capture Mode allows the LFO clock to be measured against the system
clock or an external oscillator source. Timer 3 can be clocked from the system clock, the system clock
divided by 12, or the external oscillator divided by 8, depending on the T3ML (CKCON.6), and
T3XCLK][1:0] settings.

Setting TF3CEN to 1 enables the LFO Capture Mode for Timer 3. In this mode, T3SPLIT should be set to
0, as the full 16-bit timer is used. Upon a falling edge of the low-frequency oscillator, the contents of
Timer 3 (TMR3H:TMR3L) are loaded into the Timer 3 reload registers (TMR3RLH:TMR3RLL) and the
TF3H flag is set. By recording the difference between two successive timer capture values, the LFO clock
frequency can be determined with respect to the Timer 3 clock. The Timer 3 clock should be much faster
than the LFO to achieve an accurate reading. This means that the LFO/8 should not be selected as the
timer clock source in this mode.
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Figure 23.9. Timer 3 Low-Frequency Oscillation Capture Mode Block Diagram
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SFR Definition 23.17. TMR3H Timer 3 High Byte

Bit 7 6 5 4 3
Name TMR3H[7:0]
Type R/W
Reset 0 0 0 0 0

SFR Address = 0x95
Bit Name Function

7:0 | TMR3H[7:0]

Timer 3 High Byte.

In 16-bit mode, the TMR3H register contains the high byte of the 16-bit Timer 3. In
8-bit mode, TMR3H contains the 8-bit high byte timer value.
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Figure 24.7. PCA Frequency Output Mode

24.3.5. 8-bit, 9-bit, 10-bit and 11-bit Pulse Width Modulator Modes

Each module can be used independently to generate a pulse width modulated (PWM) output on its associ-
ated CEXn pin. The frequency of the output is dependent on the timebase for the PCA counter/timer, and
the setting of the PWM cycle length (8, 9, 10 or 11-bits). For backwards-compatibility with the 8-bit PWM
mode available on other devices, the 8-bit PWM mode operates slightly different than 9, 10 and 11-bit
PWM modes. It is important to note that all channels configured for 8/9/10/11-bit PWM mode will use
the same cycle length. It is not possible to configure one channel for 8-bit PWM mode and another for 11-
bit mode (for example). However, other PCA channels can be configured to Pin Capture, High-Speed Out-
put, Software Timer, Frequency Output, or 16-bit PWM mode independently.

24.3.5.1. 8-bit Pulse Width Modulator Mode

The duty cycle of the PWM output signal in 8-bit PWM mode is varied using the module's PCAOCPLn cap-
ture/compare register. When the value in the low byte of the PCA counter/timer (PCAOL) is equal to the
value in PCAOCPLn, the output on the CEXn pin will be set. When the count value in PCAOL overflows, the
CEXn output will be reset (see Figure 24.8). Also, when the counter/timer low byte (PCAOL) overflows from
OxFF to 0x00, PCAOCPLn is reloaded automatically with the value stored in the module’s capture/compare
high byte (PCAOCPHnN) without software intervention. Setting the ECOMn and PWMn bits in the
PCAOCPMn register, and setting the CLSEL bits in register PCAOPWM to 00b enables 8-Bit Pulse Width
Modulator mode. If the MATnN bit is set to 1, the CCFn flag for the module will be set each time an 8-bit
comparator match (rising edge) occurs. The COVF flag in PCAOPWM can be used to detect the overflow
(falling edge), which will occur every 256 PCA clock cycles. The duty cycle for 8-Bit PWM Mode is given in
Equation 24.2.

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.

_ (256 —PCAQCPHnN)
Duty Cycle 256

Equation 24.2. 8-Bit PWM Duty Cycle

Using Equation 24.2, the largest duty cycle is 100% (PCAOCPHn = 0), and the smallest duty cycle is
0.39% (PCAOCPHnN = OxFF). A 0% duty cycle may be generated by clearing the ECOMn bit to 0.
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Figure 24.8. PCA 8-Bit PWM Mode Diagram

24.3.5.2. 9/10/11-bit Pulse Width Modulator Mode

The duty cycle of the PWM output signal in 9/10/11-bit PWM mode should be varied by writing to an “Auto-
Reload” Register, which is dual-mapped into the PCAOCPHN and PCAOCPLn register locations. The data
written to define the duty cycle should be right-justified in the registers. The auto-reload registers are
accessed (read or written) when the bit ARSEL in PCAOPWM is set to 1. The capture/compare registers
are accessed when ARSEL is set to 0.

When the least-significant N bits of the PCAQO counter match the value in the associated module’s cap-
ture/compare register (PCAOCPN), the output on CEXn is asserted high. When the counter overflows from
the Nth bit, CEXn is asserted low (see Figure 24.9). Upon an overflow from the Nth bit, the COVF flag is
set, and the value stored in the module’s auto-reload register is loaded into the capture/compare register.
The value of N is determined by the CLSEL bits in register PCAOPWM.

The 9, 10 or 11-bit PWM mode is selected by setting the ECOMn and PWMn bits in the PCAOCPMn regis-
ter, and setting the CLSEL bits in register PCAOPWM to the desired cycle length (other than 8-bits). If the
MATN bit is set to 1, the CCFn flag for the module will be set each time a comparator match (rising edge)
occurs. The COVF flag in PCAOPWM can be used to detect the overflow (falling edge), which will occur
every 512 (9-bit), 1024 (10-bit) or 2048 (11-bit) PCA clock cycles. The duty cycle for 9/10/11-Bit PWM
Mode is given in Equation 24.2, where N is the number of bits in the PWM cycle.

Important Note About PCAOCPHNn and PCAOCPLn Registers: When writing a 16-bit value to the
PCAOCPN registers, the low byte should always be written first. Writing to PCAOCPLn clears the ECOMn
bit to 0; writing to PCAOCPHnN sets ECOMn to 1.

(2N -PCAOCPN)
2N
Equation 24.3. 9, 10, and 11-Bit PWM Duty Cycle

Duty Cycle =
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C2 Register Definition 25.4. DEVCTL: C2 Device Control

Bit 7 6 5 4 3 2 1 0
Name DEVCTL[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
C2 Address: 0x02
Bit Name Function
7:0 | DEVCTL[7:0] | Device Control Register.

This register is used to halt the device for EPROM operations via the C2 interface.
Refer to the EPROM chapter for more information.

C2 Register Definition 25.5. EPCTL: EPROM Programming Control Register

Bit 7 6 5 4 3 2 1 0
Name EPCTL[7:0]
Type RIW
Reset 0 0 0 0 0 0 0 0
C2 Address: 0xDF
Bit Name Function
7:0 | EPCTL[7:0] | EPROM Programming Control Register.

This register is used to enable EPROM programming via the C2 interface. Refer to
the EPROM chapter for more information.
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