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10. Temperature Sensor (C8051F390/2/4/6/8 and C8051F370/4 Only)

A fully C8051F33x-compatible temperature sensor is included on the C8051F390/2/4/6/8 and C8051F370/
4 and accessed via the ADC multiplexer in single-ended configuration. For the self-contained precision
temperature sensor, refer to Section 8.

To use the ADC to measure the temperature sensor, the ADC mux channel should be configured to con-
nect to the temperature sensor. The temperature sensor transfer function is shown in Figure 10.1. The out-
put voltage (Vtgmp) is the positive ADC input when the ADC multiplexer is set correctly. The TEMPE bit in
register REFOCN enables/disables the temperature sensor, as described in SFR Definition 12.1. While dis-
abled, the temperature sensor defaults to a high impedance state and any ADC measurements performed
on the sensor will result in meaningless data. Refer to Table 7.11 for the slope and offset parameters of the
temperature sensor.

Vtemp = (Slope X Tempc) + Offset

.
.
.
.
o
o’
r

Tempc = (Vtemp - Offset) / Slope

~ | Slope (V/deg C)

Voltage

< Offset (V at 0 Celsius)

Temperature

Figure 10.1. Temperature Sensor Transfer Function
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14.1. Comparator Multiplexer

CB8051F39x/37x devices include an analog input multiplexer to connect Port I/O pins to the comparator
inputs. The Comparator0 inputs are selected in the CPTOMX register (SFR Definition 14.3). The CMX0P1-
CMXO0PO bits select the ComparatorO positive input; the CMXON1-CMXONO bits select the ComparatorQ
negative input. Important Note About Comparator Inputs: The Port pins selected as comparator inputs
should be configured as analog inputs in their associated Port configuration register, and configured to be
skipped by the Crossbar (for details on Port configuration, see Section “27.6. Special Function Registers
for Accessing and Configuring Port I/O” on page 185).

CPTOMX
elielieliel el el kel Ke]
ZIZIZIZIZZI=ZLZ
XX XXX XXX
o|lo|lac|a|ala|a|a
o|o|o|T|Z|Z2[Z2]2
O|lRPIN|W|IO|FRr|IN]|W
| ] J
P0.0 X
P0.2 X
P0.4 X
P0.6 X
P1.0 X L
P12 X r
P14 X—>» VDD
P16 X
P2.0* X CPO +
P2.2* K>~ > +
P01 RPN CcPo- [
P0.3 X
P0.5 X—>»
P0.7 XI—>» =
PLl K> GND
P1.3 X
P15 X—»
'|:2117* x> *P2.0-P2.3 Only available as
P2:3* X ’/ inputs on QFN24 Packaging

Figure 14.3. Comparator Input Multiplexer Block Diagram
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SFR Definition 18.6. SNO: Serial Number Byte O

Bit 7 6 5 4 3 2 1 0
Name SNO
Type R
Reset | Varies Varies Varies Varies Varies Varies Varies Varies
SFR Address = OxAB; SFR Page = F
Bit Name Function
7:0 SNO

ber.

Serial Number Byte 0.
This read-only register returns the LSB (byte 0) of the serial num-

100
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SFR Definition 19.2. SFRPGCN: SFR Page Control

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

SFR Address = OxCF; SFR Page = All Pages

Bit

Name

Function

7

Reserved

Must Write Ob

6:4

SFRPGIDX[2:0]

SFR Page Stack Index.

This field can be used to access the SFRPAGE values stored in
the SFR page stack. It selects which level of the stack is accessi-
ble when reading the SFRSTACK register.

000: SFRSTACK contains the value of SFRPAGE, the first/top
byte of the SFR page stack

001: SFRSTACK contains the value of the second byte of the SFR
page stack

010: SFRSTACK contains the value of the third byte of the SFR
page stack

011: SFRSTACK contains the value of the forth byte of the SFR
page stack

100: SFRSTACK contains the value of the fifth/bottom byte of the
SFR page stack

101: Invalid index

11x: Invalid index

31

Reserved

Must Write 000b

SFRPGEN

SFR Automatic Page Control Enable.

This bit is used to enable automatic page switching on ISR entry/
exit. When set to 1, the current SFRPAGE value will be pushed
onto the SFR page stack, and SFRPAGE will be set to the page
corresponding to the flag which generated the interrupt; upon ISR
exit, hardware will pop the value from the SFR page stack and
restore SFRPAGE.

0: Disable automatic SFR paging.
1: Enable automatic SFR paging.

SILICON LABS
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20.1. MCU Interrupt Sources and Vectors

The C8051F39x/37x MCUs support 18 interrupt sources. Software can simulate an interrupt by setting any
interrupt-pending flag to logic 1. If interrupts are enabled for the flag, an interrupt request will be generated
and the CPU will vector to the ISR address associated with the interrupt-pending flag. MCU interrupt
sources, associated vector addresses, priority order and control bits are summarized in Table 20.2. Refer
to the datasheet 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).

20.1.1. Interrupt Priorities

Each interrupt source can be individually programmed to one of four priority levels. This differs from the
traditional two priority levels on the 8051 core. However, the implementation of the extra levels is back-
wards-compatible with legacy 8051 code.

An interrupt service routine can be preempted by any interrupt of higher priority. Interrupts at the highest
priority level cannot be preempted. Each interrupt has two associated priority bits which are used to config-
ure the priority level. For backwards compatibility, the bits are spread across two different registers. The
LSBs of the priority setting are stored in the IP, EIP1 and EIP2 registers, while the MSBs are store in the
IPH, EIP1H and EIP2H registers. Priority levels according to the MSB and LSB are decoded in Table 20.1.
The lowest priority setting is the default for all interrupts. If two or more interrupts are recognized simulta-
neously, the interrupt with the highest priority is serviced first. If both interrupts have the same priority level,
a fixed priority order is used to arbitrate, given in Table 20.2. If legacy 8051 operation is desired, the bits of
the “High” priority registers (IPH, EIP1H and EIP2H) should all be configured to O (this is the reset value of
these registers).

Priority MSB Priority LSB Priority Level
(from IPH, EIP1H or | (from IP, EIP1 or
EIP2H) EIP2)
0 0 Priority O (lowest priority, default)
0 1 Priority 1
1 0 Priority 2
1 1 Priority 3 (highest priority)

Table 20.1. Configurable Interrupt Priority Decoding
20.1.2. Interrupt Latency

Interrupt response time depends on the state of the CPU when the interrupt occurs. Pending interrupts are
sampled and priority decoded each system clock cycle. Therefore, the fastest possible response time is 5
system clock cycles: 1 clock cycle to detect the interrupt and 4 clock cycles to complete the LCALL to the
ISR. If an interrupt is pending when a RETI is executed, a single instruction is executed before an LCALL
is made to service the pending interrupt. Therefore, the maximum response time for an interrupt (when no
other interrupt is currently being serviced or the new interrupt is of greater priority) occurs when the CPU is
performing an RETI instruction followed by a DIV as the next instruction. In this case, the response time is
18 system clock cycles: 1 clock cycle to detect the interrupt, 5 clock cycles to execute the RETI, 8 clock
cycles to complete the DIV instruction and 4 clock cycles to execute the LCALL to the ISR. If the CPU is
executing an ISR for an interrupt with equal or higher priority, the new interrupt will not be serviced until the
current ISR completes, including the RETI and following instruction. If more than one interrupt is pending
when the CPU exits an ISR, the CPU will service the next highest priority interrupt that is pending.
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21.1.3. Flash Write Procedure
Flash bytes are programmed by software with the following sequence:

Disable interrupts (recommended).

Erase the 512-byte Flash page containing the target location, as described in Section 21.1.2.

Set the PSWE bit (register PSCTL).

Clear the PSEE bit (register PSCTL).

Write the first key code to FLKEY: OxAb5.

Write the second key code to FLKEY: OxF1.

Using the MOVX instruction, write a single data byte to the desired location within the 512-byte sector.
Clear the PSWE bit.

© No gk~ wDdhPRE

Steps 5—7 must be repeated for each byte to be written. After Flash writes are complete, PSWE should be
cleared so that MOVX instructions do not target program memory.

21.2. Non-volatile Data Storage

The Flash memory can be used for non-volatile data storage as well as program code. This allows data
such as calibration coefficients to be calculated and stored at run time. Data is written using the MOVX
write instruction and read using the MOVC instruction. Note: MOVX read instructions always target XRAM.
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21.3. Security Options

The CIP-51 provides security options to protect the Flash memory from inadvertent modification by soft-
ware as well as to prevent the viewing of proprietary program code and constants. The Program Store
Write Enable (bit PSWE in register PSCTL) and the Program Store Erase Enable (bit PSEE in register
PSCTL) bits protect the Flash memory from accidental modification by software. PSWE must be explicitly
set to ‘1’ before software can modify the Flash memory; both PSWE and PSEE must be set to ‘1’ before
software can erase Flash memory. Additional security features prevent proprietary program code and data
constants from being read or altered across the C2 interface.

A Security Lock Byte located in Flash user space offers protection of the Flash program memory from
access (reads, writes, or erases) by unprotected code or the C2 interface. See Section “17. Memory Orga-
nization” on page 93 for the location of the security byte. The Flash security mechanism allows the user to
lock n 512-byte Flash pages, starting at page 0 (addresses 0x0000 to Ox01FF), where n is the 1's comple-
ment number represented by the Security Lock Byte. Note that the page containing the Flash Security
Lock Byte is unlocked when no other Flash pages are locked (all bits of the Lock Byte are ‘1’) and
locked when any other Flash pages are locked (any bit of the Lock Byte is ‘0’). An example is shown
in Figure 21.1.

Security Lock Byte: 11111101b
1s Complement: 00000010b
Flash pages locked: 3 (First two Flash pages + Lock Byte Page)

Figure 21.1. Security Byte Decoding

The level of Flash security depends on the Flash access method. The three Flash access methods that
can be restricted are reads, writes, and erases from the C2 debug interface, user firmware executing on
unlocked pages, and user firmware executing on locked pages. Table 21.1 summarizes the Flash security
features of the C8051F39x/37x devices.

Table 21.1. Flash Security Summary

Action C2 Debug User Firmware executing from:
Interface
an unlocked page | alocked page
Read, Write or Erase unlocked pages Permitted Permitted Permitted
(except page with Lock Byte)
Read, Write or Erase locked pages Not Permitted | Flash Error Reset Permitted
(except page with Lock Byte)
Read or Write page containing Lock Byte Permitted Permitted Permitted
(if no pages are locked)
Read or Write page containing Lock Byte Not Permitted | Flash Error Reset Permitted
(if any page is locked)
Read contents of Lock Byte Permitted Permitted Permitted
(if no pages are locked)
Read contents of Lock Byte Not Permitted | Flash Error Reset Permitted
(if any page is locked)
Erase page containing Lock Byte Permitted Permitted N/A
(if no pages are locked)
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Master Slave Master Slave Master Slave Master

N XY YN VTN

EESDA _\ /_,[[_\ /_j]_\ /_[[_\ ,[LUD_\—/_

Ai::jarveess Data Byte Data Byte Da:i?nyte
START ACK n ACK n+1 ACK 2 NACK STOP
pute o[7:0) (o[7:0]) M < 259
(SAB[7:0]) : : (D[7:0])

Figure 22.5. Current Address Read Operation (Multiple Bytes)
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24.3. External Reset

The external RST pin provides a means for external circuitry to force the device into a reset state. Assert-
ing an active-low signal on the RST pin generates a reset; an external pullup and/or decoupling of the RST
pin may be necessary to avoid erroneous noise-induced resets. See Section 7. Electrical Characteristics”
on page 32 for complete RST pin specifications. The PINRSF flag (RSTSRC.0) is set on exit from an exter-
nal reset.

24.4. Missing Clock Detector Reset

The Missing Clock Detector (MCD) is a one-shot circuit that is triggered by the system clock. If the system
clock remains high or low for more than 100 us, the one-shot will time out and generate a reset. After a
MCD reset, the MCDRSF flag (RSTSRC.2) will read ‘1’, signifying the MCD as the reset source; otherwise,
this bit reads ‘0’. Writing a ‘1’ to the MCDRSF bit enables the Missing Clock Detector; writing a ‘0’ disables
it. The state of the RST pin is unaffected by this reset.

24.5. ComparatorO Reset

ComparatorO can be configured as a reset source by writing a ‘1’ to the CORSEF flag (RSTSRC.5). Com-
paratorO should be enabled and allowed to settle prior to writing to CORSEF to prevent any turn-on chatter
on the output from generating an unwanted reset. The ComparatorO reset is active-low: if the non-inverting
input voltage (on CPO+) is less than the inverting input voltage (on CPO-), the device is put into the reset
state. After a Comparator0 reset, the CORSEF flag (RSTSRC.5) will read ‘1’ signifying Comparator0 as the
reset source; otherwise, this bit reads ‘0. The state of the RST pin is unaffected by this reset.

24.6. PCA Watchdog Timer Reset

The programmable Watchdog Timer (WDT) function of the Programmable Counter Array (PCA) can be
used to prevent software from running out of control during a system malfunction. The PCA WDT function
can be enabled or disabled by software as described in Section “32.4. Watchdog Timer Mode” on
page 286; the WDT is enabled and clocked by SYSCLK / 12 following any reset. If a system malfunction
prevents user software from updating the WDT, a reset is generated and the WDTRSF bit (RSTSRC.5) is
set to ‘1’. The state of the RST pin is unaffected by this reset.

24.7. Flash Error Reset

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

m A Flash write or erase is attempted above user code space. This occurs when PSWE is setto ‘1’ and a
MOVX write operation targets an address above address 0x3DFF.

m A Flash read is attempted above user code space. This occurs when a MOVC operation targets an
address above address Ox3DFF.

m A Program read is attempted above user code space. This occurs when user code attempts to branch
to an address above Ox3DFF.

m A Flash read, write or erase attempt is restricted due to a Flash security setting (see Section
“21.3. Security Options” on page 133).

The FERROR bit (RSTSRC.6) is set following a Flash error reset. The state of the RST pin is unaffected by
this reset.

24.8. 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.
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For example, a tuning-fork crystal of 32 kHz with a recommended load capacitance of 12.5 pF should use
the configuration shown in Figure 26.1, Option 1. With a stray capacitance of 3 pF per pin (6 pF total), the
13 pF capacitors yield an equivalent capacitance of 12.5 pF across the crystal, as shown in Figure 26.2.

13 pF |
| JXTALL
|
32 kHz — 10 MQ i
|
| I XTAL2
13 pF }
|
e |

|
Figure 26.2. External Crystal Example

Important Note on External Crystals: Crystal oscillator circuits are quite sensitive to PCB layout. The
crystal should be placed as close as possible to the XTAL pins on the device. The traces should be as
short as possible and shielded with ground plane from any other traces which could introduce noise or
interference.

When using an external crystal, the external oscillator drive circuit must be configured by software for Crys-
tal Oscillator Mode or Crystal Oscillator Mode with divide by 2 stage. The divide by 2 stage ensures that the
clock derived from the external oscillator has a duty cycle of 50%. The External Oscillator Frequency Con-
trol value (XFCN) must also be specified based on the crystal frequency (see SFR Definition 26.5).

When the crystal oscillator is first enabled, the external oscillator valid detector allows software to deter-
mine when the external system clock is valid and running. Switching to the external oscillator before the
crystal oscillator has stabilized can result in unpredictable behavior. The recommended procedure for start-
ing the crystal is:

1. Configure XTAL1 and XTAL2 for analog I/O.

2. Disable the XTAL1 and XTALZ2 digital output drivers by writing 1s to the appropriate bits in the Port
Latch register.

3. Configure and enable the external oscillator.

4. Wait at least 1 ms.

5. Poll for XTLVLD > 1.

6. Switch the system clock to the external oscillator.
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SFR Definition 27.11. P1: Port 1

Bit 7 6 5 4 3 2 1 0
Name P1[7:0]
Reset 1 1 1 1 1 1 1 1
SFR Address = 0x90; SFR Page = All Pages; Bit Addressable
Bit Name Description Write Read
7:0 | P1[7:0] |Port 1 Data. 0: Set output latch to logic |0: P1.n Port pin is logic
Sets the Port latch logic LOW. ) LOW. o ]
value or reads the Port pin 1: Set output latch to logic | 1: P1.n Port pin is logic
logic state in Port cells con- HIGH. HIGH.
figured for digital 1/O.
SFR Definition 27.12. PIMDIN: Port 1 Input Mode
Bit 7 6 5 4 3 2 1 0
Name P1MDINJ[7:0]
Type R/W
Reset 1 1 1 1 1 1 1 1
SFR Address = OxF2; SFR Page = All Pages
Bit Name Function
7:0 P1MDIN[7:0] Analog Configuration Bits for P1.7-P1.0 (respectively).

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

0: Corresponding P1.n pin is configured for analog mode.
1: Corresponding P1.n pin is not configured for analog

mode.
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SFR Definition 28.1. SMBOCF: SMBus Clock/Configuration

Bit 7 6 5 4 3 2 1 ‘ 0
Name | ENSMBO INHO BUSYO |EXTHOLDO |SMBOTOE | SMBOFTE SMBOCS[1:0]
Type R/W R/W R R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 ‘ 0

SFR Address = 0xC1; SFR Page =0

Bit Name Function

7 ENSMBO SMBusO Enable.
This bit enables the SMBusO0 interface when set to 1. When enabled,
the interface constantly monitors the SDAO and SCLO pins.

6 INHO SMBusO Slave Inhibit.
When this bit is set to logic 1, the SMBus0 does not generate an
interrupt when slave events occur. This effectively removes the
SMBusO slave from the bus. Master Mode interrupts are not
affected.

5 BUSYO SMBusO Busy Indicator.
This bit is set to logic 1 by hardware when a transfer is in progress. It
is cleared to logic 0 when a STOP or free-timeout is sensed.

4 EXTHOLDO SMBusO Setup and Hold Time Extension Enable.
This bit controls the SDAO setup and hold times according to
Table 28.2.
0: SDAO Extended Setup and Hold Times disabled.
1: SDAO Extended Setup and Hold Times enabled.

3 SMBOTOE SMBusO0 SCL Timeout Detection Enable.
This bit enables SCL low timeout detection. If set to logic 1, the
SMBusO forces Timer 3 to reload while SCLO is high and allows
Timer 3 to count when SCLO goes low. If Timer 3 is configured to
Split Mode, only the High Byte of the timer is held in reload while
SCLO is high. Timer 3 should be programmed to generate interrupts
at 25 ms, and the Timer 3 interrupt service routine should reset
SMBus0 communication.

2 SMBOFTE SMBusO Free Timeout Detection Enable.
When this bit is set to logic 1, the bus will be considered free if SCLO
and SDAO remain high for more than 10 SMBus clock source peri-
ods.

1:0 SMBOCSJ[1:0] SMBusO Clock Source Selection.

These two bits select the SMBusO clock source, which is used to
generate the SMBusO bit rate. The selected device should be config-
ured according to Equation 28.1.

00: Timer 0 Overflow

01: Timer 1 Overflow

10: Timer 2 High Byte Overflow

11: Timer 2 Low Byte Overflow

SILICON LABS
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SFR Definition 28.7. SMBOADM: SMBusO0 Slave Address Mask

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

SFR Address = OxE7; SFR Page =0

Bit Name Function

71 SLVMO[6:0] SMBusO 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 SLVMO[6:0] enables comparisons with
the corresponding bit in SLVO[6:0]. Bits set to 0 are ignored
(can be either 0 or 1 in the incoming address).

0 EHACKO 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.
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SFR Definition 29.2. SBUFO: Serial (UARTO) Port Data Buffer

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

SFR Address = 0x99; SFR Page = All Pages

Bit Name Function

7:0 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 SBUFO, it goes to
the transmit shift register and is held for serial transmission.
Writing a byte to SBUFO initiates the transmission. A read of
SBUFO returns the contents of the receive latch.
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uniquely addressing the device in 3-wire slave mode, SPI0 must be the only slave device present on the
bus. It is important to note that in 3-wire slave mode there is no external means of resetting the bit counter
that determines when a full byte has been received. The bit counter can only be reset by disabling and re-
enabling SPI0 with the SPIEN bit. Figure 30.3 shows a connection diagram between a slave device in 3-
wire slave mode and a master device.

30.4. SPIO Interrupt Sources

When SPIO interrupts are enabled, the following four flags will generate an interrupt when they are set to
logic 1:

All of the following bits must be cleared by software.

m The SPI Interrupt Flag, SPIF (SPIOCN.7) is set to logic 1 at the end of each byte transfer. This flag can
occur in all SPI0 modes.

m The Write Collision Flag, WCOL (SPIOCN.6) is set to logic 1 if a write to SPIODAT is attempted when
the transmit buffer has not been emptied to the SPI shift register. When this occurs, the write to
SPIODAT will be ignored, and the transmit buffer will not be written.This flag can occur in all SPI0
modes.

m The Mode Fault Flag MODF (SPIOCN.5) is set to logic 1 when SPIO is configured as a master, and for
multi-master mode and the NSS pin is pulled low. When a Mode Fault occurs, the MSTEN and SPIEN
bits in SPIOCN are set to logic 0 to disable SPIO and allow another master device to access the bus.

m The Receive Overrun Flag RXOVRN (SPIOCN.4) is set to logic 1 when configured as a slave, and a
transfer is completed and the receive buffer still holds an unread byte from a previous transfer. The new
byte is not transferred to the receive buffer, allowing the previously received data byte to be read. The
data byte which caused the overrun is lost.

30.5. Serial Clock Phase and Polarity

Four combinations of serial clock phase and polarity can be selected using the clock control bits in the
SPIO Configuration Register (SPIOCFG). The CKPHA bit (SPIOCFG.5) selects one of two clock phases
(edge used to latch the data). The CKPOL bit (SPIOCFG.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 SPIEN bit, SPIOCN.0) when changing the clock phase or polarity. The
clock and data line relationships for master mode are shown in Figure 30.5. For slave mode, the clock and
data relationships are shown in Figure 30.6 and Figure 30.7. Note that CKPHA should be set to 0 on both
the master and slave SPI when communicating between two Silicon Labs C8051 devices.

The SPIO Clock Rate Register (SPIOCKR) as shown in SFR Definition 30.3 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.
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SFR Definition 31.2. CKCON1: Clock Control 1

Bit 6 5 4 3 2 1 0
Name TSMH TSML T4MH T4AML
Type R R R RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0

SFR Address = OxF4; SFR Page = All Pages

Bit

Name

Function

7:4

Unused

Read = 0000b; Write = don't care

3

TSMH

Timer 5 High Byte Clock Select.
Selects the clock supplied to the Timer 5 high byte (split 8-bit timer
mode only).

0: Timer 5 high byte uses the clock defined by the TSXCLK bit in
TMRS5CN.

1: Timer 5 high byte uses the system clock.

TSML

Timer 5 Low Byte Clock Select.
Selects the clock supplied to Timer 5. Selects the clock supplied to
the lower 8-bit timer in split 8-bit timer mode.

0: Timer 5 low byte uses the clock defined by the T5XCLK bit in
TMRS5CN.

1: Timer 5 low byte uses the system clock.

T4MH

Timer 4 High Byte Clock Select.
Selects the clock supplied to the Timer 4 high byte (split 8-bit timer
mode only).

0: Timer 4 high byte uses the clock defined by the T4XCLK bit in
TMRA4CN.

1: Timer 4 high byte uses the system clock.

TAML

Timer 4 Low Byte Clock Select.

Selects the clock supplied to Timer 4. If Timer 4 is configured in split
8-bit timer mode, this bit selects the clock supplied to the lower 8-bit
timer.

0: Timer 4 low byte uses the clock defined by the T4AXCLK bit in
TMRA4CN.

1: Timer 4 low byte uses the system clock.
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32.3.6. 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 MATn = 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 32.4.

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCAO Capture/
Compare 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.

_ (65536 — PCAOCPN)
Duty Cycle = 65536
Equation 32.4. 16-Bit PWM Duty Cycle

Using Equation 32.4, 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.

Write to
PCAOCPLn 0

Reset

Write to

PCAOCPHN 3
1

T

PCAOCPHN PCAOCPLn
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4LDE"7MQ 16-bit Comparator mateh["g st Q CEX": Crossbar |—|Z| Port /10
|
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Figure 32.10. PCA 16-Bit PWM Mode
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