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circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Figure 6.2. QFN-24 Recommended PCB Land Pattern

Table 6.2. QFN-24 PCB Land Pattern Dimensions

Dimension Min Max Dimension Min Max

C1 3.90 4.00 X2 2.70 2.80

C2 3.90 4.00 Y1 0.65 0.75

E 0.50 BSC Y2 2.70 2.80

X1 0.20 0.30

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
3. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder 

mask and the metal pad is to be 60 µm minimum, all the way around the pad.
Stencil Design

4. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used 
to assure good solder paste release.

5. The stencil thickness should be 0.125 mm (5 mils).
6. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.
7. A 2 x 2 array of 1.10 mm x 1.10 mm openings on a 1.30 mm pitch should be used for the 

center pad.
Card Assembly

8. A No-Clean, Type-3 solder paste is recommended.
9. The recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for 

Small Body Components.
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Table 7.5. Flash Electrical Characteristics
VDD = 1.8 to 3.6 V, –40 to +105 °C (C8051F39x), –40 to +85 °C (C8051F37x), unless otherwise specified.

Parameter Test Condition Min Typ Max Unit

Flash Size C8051F390/1/2/3, C8051F370/1 16384 Bytes

C8051F394/5/6/7, C8051F374/5 8192 Bytes

C8051F398/9 4096 Bytes

Endurance 20000 100000 — Erase/Write

Erase Cycle Time 23 25 27 ms

Write Cycle Time 58 61 64 µs

Table 7.6. EEPROM Electrical Characteristics
VDD = 1.8 to 3.6 V, –40 to +85 °C (C8051F37x), unless otherwise specified.

Parameter Test Condition Min Typ Max Unit

EEPROM Size C8051F390/1/2/3, 
C8051F370/1

512 Bytes

Endurance C8051F394/5/6/7, 
C8051F374/5

1000000 — — Write Cycles

Write Cycle Time C8051F398/9 — — 3.5 ms

EESCL Clock Frequency — — 400 kHz

Supply Current — — 3 µA

— — 2 mA

VDD = 3.6 V, Write — — 3 mA
37 Rev. 1.0
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Table 15.1. CIP-51 Instruction Set Summary

Mnemonic Description Bytes Clock 
Cycles

Arithmetic Operations

ADD A, Rn Add register to A 1 1
ADD A, direct Add direct byte to A 2 2
ADD A, @Ri Add indirect RAM to A 1 2
ADD A, #data Add immediate to A 2 2
ADDC A, Rn Add register to A with carry 1 1
ADDC A, direct Add direct byte to A with carry 2 2
ADDC A, @Ri Add indirect RAM to A with carry 1 2
ADDC A, #data Add immediate to A with carry 2 2
SUBB A, Rn Subtract register from A with borrow 1 1
SUBB A, direct Subtract direct byte from A with borrow 2 2
SUBB A, @Ri Subtract indirect RAM from A with borrow 1 2
SUBB A, #data Subtract immediate from A with borrow 2 2
INC A Increment A 1 1
INC Rn Increment register 1 1
INC direct Increment direct byte 2 2
INC @Ri Increment indirect RAM 1 2
DEC A Decrement A 1 1
DEC Rn Decrement register 1 1
DEC direct Decrement direct byte 2 2
DEC @Ri Decrement indirect RAM 1 2
INC DPTR Increment Data Pointer 1 1
MUL AB Multiply A and B 1 4
DIV AB Divide A by B 1 8
DA A Decimal adjust A 1 1

Logical Operations

ANL A, Rn AND Register to A 1 1
ANL A, direct AND direct byte to A 2 2
ANL A, @Ri AND indirect RAM to A 1 2
ANL A, #data AND immediate to A 2 2
ANL direct, A AND A to direct byte 2 2
ANL direct, #data AND immediate to direct byte 3 3
ORL A, Rn OR Register to A 1 1
ORL A, direct OR direct byte to A 2 2
ORL A, @Ri OR indirect RAM to A 1 2
ORL A, #data OR immediate to A 2 2
ORL direct, A OR A to direct byte 2 2
ORL direct, #data OR immediate to direct byte 3 3
XRL A, Rn Exclusive-OR Register to A 1 1
XRL A, direct Exclusive-OR direct byte to A 2 2
XRL A, @Ri Exclusive-OR indirect RAM to A 1 2
XRL A, #data Exclusive-OR immediate to A 2 2
XRL direct, A Exclusive-OR A to direct byte 2 2
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15.2.  CIP-51 Register Descriptions
Following are descriptions of SFRs related to the operation of the CIP-51 System Controller. Reserved bits
should always be written to the value indicated in the SFR description. Future product versions may use
these bits to implement new features in which case the reset value of the bit will be the indicated value,
selecting the feature's default state. Detailed descriptions of the remaining SFRs are included in the sec-
tions of the datasheet associated with their corresponding system function.

Notes on Registers, Operands and Addressing Modes:

Rn - Register R0–R7 of the currently selected register bank.

@Ri - Data RAM location addressed indirectly through R0 or R1.

rel - 8-bit, signed (two’s complement) offset relative to the first byte of the following instruction. Used by 
SJMP and all conditional jumps.

direct - 8-bit internal data location’s address. This could be a direct-access Data RAM location (0x00–
0x7F) or an SFR (0x80–0xFF).

#data - 8-bit constant

#data16 - 16-bit constant

bit - Direct-accessed bit in Data RAM or SFR

addr11 - 11-bit destination address used by ACALL and AJMP. The destination must be within the same 
2 kB page of program memory as the first byte of the following instruction.

addr16 - 16-bit destination address used by LCALL and LJMP. The destination may be anywhere within 
the 8 kB program memory space.

There is one unused opcode (0xA5) that performs the same function as NOP.
All mnemonics copyrighted © Intel Corporation 1980.
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SFR Address = 0x82; SFR Page = All Pages

SFR Address = 0x83; SFR Page = All Pages

SFR Definition 15.1. DPL: Data Pointer Low Byte

Bit 7 6 5 4 3 2 1 0

Name DPL[7:0]

Type R/W

Reset 0 0 0 0 0 0 0 0

Bit Name Function

7:0 DPL[7:0] Data Pointer Low.

The DPL register is the low byte of the 16-bit DPTR.

SFR Definition 15.2. DPH: Data Pointer High Byte

Bit 7 6 5 4 3 2 1 0

Name DPH[7:0]

Type R/W

Reset 0 0 0 0 0 0 0 0

Bit Name Function

7:0 DPH[7:0] Data Pointer High.

The DPH register is the high byte of the 16-bit DPTR.
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SFR Address = 0xAB; SFR Page = F

SFR Definition 18.6. SN0: Serial Number Byte 0

Bit 7 6 5 4 3 2 1 0

Name SN0

Type R

Reset Varies Varies Varies Varies Varies Varies Varies Varies

Bit Name Function

7:0 SN0 Serial Number Byte 0.

This read-only register returns the LSB (byte 0) of the serial num-
ber.
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PCA0CN 0xD8 All Pages PCA Control 290

PCA0CPH0 0xFC All Pages PCA Capture 0 High 296

PCA0CPH1 0xEA All Pages PCA Capture 1 High 296

PCA0CPH2 0xEC All Pages PCA Capture 2 High 296

PCA0CPL0 0xFB All Pages PCA Capture 0 Low 296

PCA0CPL1 0xE9 All Pages PCA Capture 1 Low 296

PCA0CPL2 0xEB All Pages PCA Capture 2 Low 296

PCA0CPM0 0xDA All Pages PCA Module 0 Mode Register 294

PCA0CPM1 0xDB All Pages PCA Module 1 Mode Register 294

PCA0CPM2 0xDC All Pages PCA Module 2 Mode Register 294

PCA0H 0xFA All Pages PCA Counter High 295

PCA0L 0xF9 All Pages PCA Counter Low 295

PCA0MD 0xD9 All Pages PCA Mode 291

PCA0PWM 0xF7 All Pages PCA PWM Configuration 292

PCON 0x87 All Pages Power Control 163

PFE0CN 0xB5 All Pages Prefetch Engine Control 92

PSCTL 0x8F All Pages Program Store R/W Control 137

PSW 0xD0 All Pages Program Status Word 91

REF0CN 0xD1 All Pages Voltage Reference Control 74

REG0CN 0xC9 All Pages Voltage Regulator Control 75

REVISION 0xAC 0 Device Revision 98

RSTSRC 0xEF All Pages Reset Source Configuration/Status 160

SBUF0 0x99 All Pages UART0 Data Buffer 226

SCON0 0x98 All Pages UART0 Control 225

SFRPAGE 0xBF All Pages SFR Page 108

SFRPGCN 0xBF All Pages SFR Page Control 109

SFRSTACK 0xBF F SFR Page Stack 110

SMB0ADM 0xE7 0 SMBus0 Slave Address Mask 206

SMB0ADR 0xD7 0 SMBus0 Slave Address 205

SMB0CF 0xC1 0 SMBus0 Configuration 198

SMB0CN 0xC0 0 SMBus0 Control 202

SMB0DAT 0xC2 0 SMBus0 Data 209

SMB1ADM 0xE7 F SMBus1 Slave Address Mask 208

SMB1ADR 0xD7 F SMBus1 Slave Address 207

Table 19.3. Special Function Registers  (Continued)

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

Register Address SFR Page Description Page
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SFR Address = 0xF6; SFR Page = All Pages

SFR Definition 20.5. EIP1: Extended Interrupt Priority 1

Bit 7 6 5 4 3 2 1 0

Name PT3 PCP0 PPCA0 PADC0 PWADC0 PMAT PSMB0

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

Bit Name Function

7 PT3 Timer 3 Interrupt Priority Control LSB. 

This bit sets the LSB of the priority field for the Timer 3 interrupt.

6 Reserved Reserved. Must Write 0.

5 PCP0 Comparator0 (CP0) Interrupt Priority Control LSB.

This bit sets the LSB of the priority field for the CP0 interrupt.

4 PPCA0 Programmable Counter Array (PCA0) Interrupt Priority 
Control LSB.

This bit sets the LSB of the priority field for the PCA0 interrupt.

3 PADC0 ADC0 Conversion Complete Interrupt Priority Control LSB.

This bit sets the LSB of the priority field for the ADC0 Conversion 
Complete interrupt.

2 PWADC0 ADC0 Window Comparator Interrupt Priority Control LSB.

This bit sets the LSB of the priority field for the ADC0 Window 
interrupt.

1 PMAT Port Match Interrupt Priority Control LSB. 

This bit sets the LSB of the priority field for the Port Match Event 
interrupt.

0 PSMB0 SMBus (SMB0) Interrupt Priority Control LSB.

This bit sets the LSB of the priority field for the SMB0 interrupt.
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21.4.3. System Clock

12.If operating from an external crystal, be advised that crystal performance is susceptible to electrical 
interference and is sensitive to layout and to changes in temperature. If the system is operating in an 
electrically noisy environment, use the internal oscillator or use an external CMOS clock.

13.If operating from the external oscillator, switch to the internal oscillator during Flash write or erase 
operations. The external oscillator can continue to run, and the CPU can switch back to the external 
oscillator after the Flash operation has completed.

Additional Flash recommendations and example code can be found in “AN201: Writing to Flash from Firm-
ware", available from the Silicon Laboratories web site.
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SFR Address = 0x8F; SFR Page = All Pages

SFR Definition 21.1. 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 R/W R/W

Reset 0 0 0 0 0 0 0 0

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 mem-
ory using the MOVX instruction will erase the entire page that con-
tains 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.
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SFR Address = 0x9A; SFR Page = All Pages

SFR Definition 23.6. CRC0FLIP: CRC0 Bit Flip

Bit 7 6 5 4 3 2 1 0

Name CRC0FLIP[7:0]

Type R/W

Reset 0 0 0 0 0 0 0 0

Bit Name Function

7:0 CRC0FLIP[7:0] CRC0 Bit Flip.

Any byte written to CRC0FLIP is read back in a bit-
reversed order, i.e., the written LSB becomes the MSB. 
For example:
If 0xC0 is written to CRC0FLIP, the data read back will 
be 0x03.
If 0x05 is written to CRC0FLIP, the data read back will be 
0xA0.
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24.  Reset Sources

Reset circuitry allows the controller to be easily placed in a predefined default condition. Upon entering this
reset state, the following events 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 0xFF (all logic ones) in open-drain mode. Weak pullups are enabled
during and after the reset. For VDD 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.

Figure 24.1. Reset Sources
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C8051F39x/37x
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 µs, 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.  Comparator0 Reset
Comparator0 can be configured as a reset source by writing a ‘1’ to the C0RSEF flag (RSTSRC.5). Com-
parator0 should be enabled and allowed to settle prior to writing to C0RSEF to prevent any turn-on chatter
on the output from generating an unwanted reset. The Comparator0 reset is active-low: if the non-inverting
input voltage (on CP0+) is less than the inverting input voltage (on CP0-), the device is put into the reset
state. After a Comparator0 reset, the C0RSEF 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:

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

 A Flash read is attempted above user code space. This occurs when a MOVC operation targets an 
address above address 0x3DFF.

 A Program read is attempted above user code space. This occurs when user code attempts to branch 
to an address above 0x3DFF.

 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.
Rev. 1.0 159



C8051F39x/37x
27.1.  Port I/O Modes of Operation
Port pins P0.0 - P2.3 use the Port I/O cell shown in Figure 27.2. Each Port I/O cell can be configured by
software for analog I/O or digital I/O using the PnMDIN registers. On reset, all Port I/O cells default to a
high impedance state with weak pull-ups enabled. Until the crossbar is enabled (XBARE = ‘1’), both the
high and low port I/O drive circuits are explicitly disabled on all crossbar pins.

27.1.1. Port Pins Configured for Analog I/O

Any pins to be used as Comparator or ADC input, external oscillator input/output, VREF, or IDAC output
should be configured for analog I/O (PnMDIN.n = ‘1’). When a pin is configured for analog I/O, its weak
pullup, digital driver, and digital receiver are disabled. Port pins configured for analog I/O will always read
back a value of ‘0’.

Configuring pins as analog I/O saves power and isolates the Port pin from digital interference. Port pins
configured as digital I/O may still be used by analog peripherals; however, this practice is not recom-
mended and may result in measurement errors.

27.1.2. Port Pins Configured For Digital I/O

Any pins to be used by digital peripherals (UART, SPI, SMBus, etc.), external event trigger functions, or as
GPIO should be configured as digital I/O (PnMDIN.n = ‘1’). For digital I/O pins, one of two output modes
(push-pull or open-drain) must be selected using the PnMDOUT registers. 

Push-pull outputs (PnMDOUT.n = ‘1’) drive the Port pad to the VDD or GND supply rails based on the out-
put logic value of the Port pin. Open-drain outputs have the high side driver disabled; therefore, they only
drive the Port pad to GND when the output logic value is ‘0’ and become high impedance inputs (both high
low drivers turned off) when the output logic value is ‘1’. 

When a digital I/O cell is placed in the high impedance state, a weak pull-up transistor pulls the Port pad to
the VDD supply voltage to ensure the digital input is at a defined logic state. Weak pull-ups are disabled
when the I/O cell is driven to GND to minimize power consumption, and they may be globally disabled by
setting WEAKPUD to ‘1’. The user should ensure that digital I/O are always internally or externally pulled
or driven to a valid logic state to minimize power consumption. Port pins configured for digital I/O always
read back the logic state of the Port pad, regardless of the output logic value of the Port pin.

Figure 27.2. Port I/O Cell Block Diagram
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27.5.  Port Match
Port match functionality allows system events to be triggered by a logic value change on P0 or P1. A soft-
ware controlled value stored in the PnMATCH registers specifies the expected or normal logic values of P0
and P1. A Port mismatch event occurs if the logic levels of the Port’s input pins no longer match the soft-
ware controlled value. This allows Software to be notified if a certain change or pattern occurs on P0 or P1
input pins regardless of the XBRn settings.

The PnMASK registers can be used to individually select which P0 and P1 pins should be compared
against the PnMATCH registers. A Port mismatch event is generated if (P0 & P0MASK) does not equal
(P0MATCH & P0MASK) or if (P1 & P1MASK) does not equal (P1MATCH & P1MASK). 

A Port mismatch event may be used to generate an interrupt or wake the device from a low power mode,
such as IDLE or SUSPEND. See the Interrupts and Power Options chapters for more details on interrupt
and wake-up sources.

SFR Address = 0xFE; SFR Page = All Pages

SFR Definition 27.3. P0MASK: Port 0 Mask Register

Bit 7 6 5 4 3 2 1 0

Name P0MASK[7:0]

Type R/W

Reset 0 0 0 0 0 0 0 0

Bit Name Function

7:0 P0MASK[7:0] Port 0 Mask Value.

Selects P0 pins to be compared to the corresponding bits 
in P0MAT.
0: P0.n pin logic value is ignored and cannot cause a Port 
Mismatch event.
1: P0.n pin logic value is compared to P0MAT.n.
Rev. 1.0 183



C8051F39x/37x
SFR Address = 0xC1; SFR Page = F

SFR Definition 28.2. SMB1CF: SMBus Clock/Configuration

Bit 7 6 5 4 3 2 1 0

Name ENSMB1 INH1 BUSY1 EXTHOLD1 SMB1TOE SMB1FTE SMB1CS[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

Bit Name Function

7 ENSMB1 SMBus1 Enable.

This bit enables the SMBus1 interface when set to 1. When enabled, 
the interface constantly monitors the SDA1 and SCL1 pins.

6 INH1 SMBus1 Slave Inhibit.

When this bit is set to logic 1, the SMBus1 does not generate an 
interrupt when slave events occur. This effectively removes the 
SMBus1 slave from the bus. Master Mode interrupts are not 
affected.

5 BUSY1 SMBus1 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 EXTHOLD1 SMBus1 Setup and Hold Time Extension Enable.

This bit controls the SDA1 setup and hold times according to 
Table 28.2.
0: SDA1 Extended Setup and Hold Times disabled.
1: SDA1 Extended Setup and Hold Times enabled.

3 SMB1TOE SMBus1 SCL Timeout Detection Enable.

This bit enables SCL low timeout detection. If set to logic 1, the 
SMBus1 forces Timer 4 to reload while SCL1 is high and allows 
Timer 4 to count when SCL1 goes low. If Timer 4 is configured to 
Split Mode, only the High Byte of the timer is held in reload while 
SCL1 is high. Timer 4 should be programmed to generate interrupts 
at 25 ms, and the Timer 4 interrupt service routine should reset 
SMBus1 communication.

2 SMB1FTE SMBus1 Free Timeout Detection Enable.

When this bit is set to logic 1, the bus will be considered free if SCL1 
and SDA1 remain high for more than 10 SMBus clock source peri-
ods.

1:0 SMB1CS[1:0] SMBus1 Clock Source Selection.

These two bits select the SMBus1 clock source, which is used to 
generate the SMBus1 bit rate. The selected device should be config-
ured according to Equation 28.1.
00: Timer 0 Overflow
01: Timer 5 Overflow
10: Timer 2 High Byte Overflow
11: Timer 2 Low Byte Overflow
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Table 30.1. SPI Slave Timing Parameters

Parameter Description Min Max Units

Master Mode Timing (See Figure 30.8 and Figure 30.9)

TMCKH SCK High Time 1 x TSYSCLK — ns

TMCKL SCK Low Time 1 x TSYSCLK — ns

TMIS MISO Valid to SCK Shift Edge 1 x TSYSCLK + 20 — ns

TMIH SCK Shift Edge to MISO Change 0 — ns

Slave Mode Timing (See Figure 30.10 and Figure 30.11)

TSE NSS Falling to First SCK Edge 2 x TSYSCLK — ns

TSD Last SCK Edge to NSS Rising 2 x TSYSCLK — ns

TSEZ NSS Falling to MISO Valid — 4 x TSYSCLK ns

TSDZ NSS Rising to MISO High-Z — 4 x TSYSCLK ns

TCKH SCK High Time 5 x TSYSCLK — ns

TCKL SCK Low Time 5 x TSYSCLK — ns

TSIS MOSI Valid to SCK Sample Edge 2 x TSYSCLK — ns

TSIH SCK Sample Edge to MOSI Change 2 x TSYSCLK — ns

TSOH SCK Shift Edge to MISO Change — 4 x TSYSCLK ns

TSLH Last SCK Edge to MISO Change 
(CKPHA = 1 ONLY)

6 x TSYSCLK 8 x TSYSCLK ns

Note: TSYSCLK is equal to one period of the device system clock (SYSCLK).
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SFR Addresses: PCA0CPL0 = 0xFB, PCA0CPL1 = 0xE9, PCA0CPL2 = 0xEB

SFR Pages: PCA0CPL0 = All Pages, PCA0CPL1 = All Pages, PCA0CPL2 = All Pages

SFR Addresses: PCA0CPH0 = 0xFC, PCA0CPH1 = 0xEA, PCA0CPH2 = 0xEC

SFR Pages: PCA0CPH0 = All Pages, PCA0CPH1 = All Pages, PCA0CPH2 = All Pages

SFR Definition 32.8. PCA0CPLn: PCA Capture Module Low Byte

Bit 7 6 5 4 3 2 1 0

Name PCA0CPn[7:0]

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

Bit Name Function

7:0 PCA0CPn[7:0] PCA Capture Module Low Byte.

The PCA0CPLn register holds the low byte (LSB) of the 16-bit 
capture module n.
This register address also allows access to the low byte of the 
corresponding PCA channel’s auto-reload value for 9, 10, or 11-
bit PWM mode. The ARSEL bit in register PCA0PWM controls 
which register is accessed.

Note: A write to this register will clear the module’s ECOMn bit to a 0.

SFR Definition 32.9. PCA0CPHn: PCA Capture Module High Byte

Bit 7 6 5 4 3 2 1 0

Name PCA0CPn[15:8]

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

Bit Name Function

7:0 PCA0CPn[15:8] PCA Capture Module High Byte.

The PCA0CPHn register holds the high byte (MSB) of the 16-bit cap-
ture module n.
This register address also allows access to the high byte of the corre-
sponding PCA channel’s auto-reload value for 9, 10, or 11-bit PWM 
mode. The ARSEL bit in register PCA0PWM controls which register is 
accessed.

Note: A write to this register will set the module’s ECOMn bit to a 1.
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