Silicon Labs - CB051F370-A-GM Datasheet

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
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"

Details

Product Status Obsolete

Core Processor 8051

Core Size 8-Bit

Speed 50MHz

Connectivity SMBus (2-Wire/I2C), SPI, UART/USART
Peripherals POR, PWM, Temp Sensor, WDT
Number of I/O 21

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters

Oscillator Type

Operating Temperature
Mounting Type

Package / Case
Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

16KB (16K x 8)

FLASH

512 x8

1IKx 8

1.8V ~ 3.6V

A/D 20x10b; D/A 2x10b
Internal

-40°C ~ 85°C (TA)
Surface Mount
24-WFQFN Exposed Pad
24-QFN (4x4)

https://www.e-xfl.com/product-detail/silicon-labs/c8051f370-a-gm

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/c8051f370-a-gm-4435523
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

C8051F39x/37x

Power On CIP-51 8051 ->| Port I/0 Configuration |—+
Reset <] PO.0/VREF
Controller Core — -
F— Digital Peripherals X P0.1/IDAO
16 kB ISP Flash UART X P0.2/XTALL
C2CK/RST [X] Debug / Program Memory - Port 0 5 PO.3/XTAL2
Programming e~ t'tl;lmeri% Drivers Xl P0.4/TX
rou
Hardware 256 Byte SRAM 9 o - X P0.5/RX
Ly PCAT Priority X P0.6/CNVSTR
Crossbar 0
€Ay wWDT Docad . X P0.7
768 Byte XRAM ecoder X P1.0
2X12C 1 L 51 P11
SMB :
us e <] P1.2/IDAL
FESDA 512 Byte 12C EEPROM — Port 1 X P13
yte Dri .
EESCL | Crossbar Control | rivers % Eig
SFR X P1.6
Power Net .
VDD [X] nternal Bus Analog Peripherals . X P17
GND [ e U = X P2.0
I | X P2.1
I [|2x 10-bit IDAO | Port 2 X P2.2/EESCL
Precision I lipacs I Drivers X| P2.3/EESDA
49 MHz | > | : S P2.4/C2D
Oscillator | Precision Temperature |
| Sensor |
Low-Freq. SEIELR | |
Oscillator : 10-bit :
| 500 ksps T
XTAL1 —1»| External | |ADC |
Oscillator | L. | |
XTAL2 —>  Circuit : C8051F370/4 Only |
_____________ 4
System Clock ‘Mﬁ
Configuration Comparator
Figure 1.3. C8051F370/1/4/5 Block Diagram
®
Rev. 1.0 19

SILICON LABS



C8051F39x/37x

Cl
Xe
24 19
i I
|
1+ + ] 18
A | N T =
—+ -+ T
6 -+ -+ 13
Y1 =

| —
1IIREE
7 ‘,) FXI 12
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
Cc2 3.90 4.00 Y1l 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 pm 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. A2x2array 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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SFR Definition 9.10. AMXON: AMUXO0 Negative Channel Select

Bit 7 6 5 4 3 2 1 0
Name AMXON[4:0]
Type R R R RIW
Reset 0 0 0 1 1 1 1 1

SFR Address = OxBA; SFR Page = All Pages

Bit Name Function
75 Unused |Read = 000b; Write = Don't Care.
4:0 | AMXON[4:0] | AMUXO Negative Input Selection.
00000: P0.0
00001 PO.1
00010: P0.2
00011: P0.3
00100: P0.4
00101: P0.5
00110: P0.6
00111: P0.7
01000: P1.0
01001 P1.1
01010: P1.2
01011: P1.3
01100: P1.4
01101: P1.5
01110: P1.6
01111: P1.7
10000: VREE
10001 GND (ADC in Single-Ended Mode)
10010: P2.0 (C8051F390/1/4/5 and C8051F37x Only)
10011: P2.1 (C8051F390/1/4/5 and C8051F37x Only)
10100: P2.2 (C8051F390/1/4/5 and C8051F37x Only)
10101: P2.3 (C8051F390/1/4/5 and C8051F37x Only)
10110 — 11111 no input selected

Rev. 1.0 63
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Figure 11.2. IDA1 Functional Block Diagram
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SFR Definition 11.4. IDA1CN: IDA1 Control

Bit 7 6 5 4 3 2 1 0
Name | IDA1EN IDA1CM[2:0] IDALRP IDA1OMDI1:0]
Type R/W R/W R R/W R/W
Reset 0 1 1 1 0 Varies 1 0

SFR Address = 0xB9; SFR Page = F

Bit Name Function

7 IDALEN IDA1 Enable.
0: IDA1 Disabled.
1: IDA1 Enabled.

6:4 IDA1CM[2:0] IDAO Update Source Select bits.
000: DAC output updates on Timer O overflow.
001: DAC output updates on Timer 5 overflow.
010: DAC output updates on Timer 2 overflow.
011: DAC output updates on Timer 3 overflow.
100: DAC output updates on rising edge of CNVSTR.
101: DAC output updates on falling edge of CNVSTR.
110: DAC output updates on any edge of CNVSTR.
111: DAC output updates on write to IDA1H.

3 Reserved Write = Ob.
2 IDAIRP IDA1 Reset Persistence.

0: IDAL1 is disabled by any reset source.
1: IDA1 will remain enabled through any reset source
except a power-on-reset.
This bit is reset to 0 by a power on reset, but is sticky
through all other reset sources. When setting IDA1RP to 1,
IDA1EN must be set to 1 also in the same move instruction.

1:0 IDA1OMD[1:0] IDA1 Output Mode Select bits.

00: 0.5 mA full-scale output current.
01: 1.0 mA full-scale output current.
1x: 2.0 mA full-scale output current.

71
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SFR Definition 20.4. EIE1: Extended Interrupt Enable 1

Bit

2

Name

ET3

ECPO

EPCAO

EADCO

EWADCO

EMAT

ESMBO

Type

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

Reset

0

0

0

0

SFR Address = OxE6; SFR Page = All Pages

Bit

Name

Function

7

ET3

Enable Timer 3 Interrupt.

This bit sets the masking of the Timer 3 interrupt.
0: Disable Timer 3 interrupts.
1: Enable interrupt requests generated by the TF3L or TF3H flags.

6 Reserved |Reserved. Must Write 0.

5 ECPO | Enable Comparator0 (CPO) Interrupt.

This bit sets the masking of the CPO interrupt.
0: Disable CPO interrupts.
1: Enable interrupt requests generated by the CPORIF or CPOFIF flags.

4 EPCAO | Enable Programmable Counter Array (PCAO) Interrupt.

This bit sets the masking of the PCAO interrupts.
0: Disable all PCAO interrupts.
1: Enable interrupt requests generated by PCAO.

3 EADCO |Enable ADCO Conversion Complete Interrupt.

This bit sets the masking of the ADCO Conversion Complete interrupt.
0: Disable ADCO Conversion Complete interrupt.
1: Enable interrupt requests generated by the ADOINT flag.

2 EWADCO |Enable Window Comparison ADCO Interrupt.

This bit sets the masking of ADCO Window Comparison interrupt.

0: Disable ADCO Window Comparison interrupt.

1: Enable interrupt requests generated by ADCO Window Compare flag
(ADOWINT).

1 EMAT Enable Port Match Interrupts.

This bit sets the masking of the Port Match Event interrupt.
0: Disable all Port Match interrupts.
1: Enable interrupt requests generated by a Port Match.

0 ESMBO | Enable SMBus (SMBO) Interrupt.

This bit sets the masking of the SMBO interrupt.
0: Disable all SMBO interrupts.
1. Enable interrupt requests generated by SMBO.
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SFR Definition 20.10. ITO1CF: INTO/INT1 Configuration

Bit 7 6 ‘ 5 ‘ 4 3 2 ‘ 1 ‘ 0
Name | IN1PL IN1SL[2:0] INOPL INOSL[2:0]
Type RIW R/W RIW R/W
Reset 0 0 ‘ 0 ‘ 0 0 0 ‘ 0 ‘ 1

SFR Address = OxE4; SFR Page = All Pages

®
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The 16-bit C8051F39x/37x CRC algorithm can be described by the following code:

unsi gned short Updat eCRC (unsi gned short CRC acc, unsigned char CRC_i nput)
{

unsi gned char i; /1 1 oop counter
#defi ne POLY 0x1021

/'l Create the CRC "dividend" for polynonial arithnmetic (binary arithmetic
/1l with no carries)
CRC acc = CRC acc ™ (CRC.input << 8);

/1 "Divide" the poly into the dividend using CRC XOR subtraction
/1 CRC_acc holds the "remai nder" of each divide

/1

/1 Only conplete this division for 8 bits since input is 1 byte
for (i =0; i <8; i++)

{
/1 Check if the MSB is set (if MSBis 1, then the PCLY can "divide"
/1 into the "dividend")
if ((CRC_acc & 0x8000) == 0x8000)
{
/1 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;

}

Table 23.1 lists several input values and the associated outputs using the 16-bit C8051F39x/37x CRC
algorithm:

Table 23.1. Example 16-bit CRC Outputs

Input Output
0x63 0xBD35
0x8C OxB1F4
0x7D Ox4ECA
OxAA, 0xBB, 0xCC 0x6CF6
0x00, 0x00, OxAA, 0xBB, OxCC 0xB166
148 Rev. 1.0 )
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27.2.2. Assigning Port I/O Pins to Digital Functions

Any Port pins not assigned to analog functions may be assigned to digital functions or used as GPIO. Most
digital functions rely on the Crossbar for pin assignment; however, some digital functions bypass the
Crossbar in a manner similar to the analog functions listed above. Port pins used by these digital func-
tions and any Port pins selected for use as GPIO should have their corresponding bit in PnSKIP set
to ‘1’. Table 27.2 shows all available digital functions and the potential mapping of Port I/O to each digital
function.

Table 27.2. Port I/O Assignment for Digital Functions

Digital Function Potentially Assignable Port Pins SFR(s) Used for
Assignment

UARTO, SPIO, SMBusO, Any Port pin available for assignment by the XBRO, XBR1

SMBus1, CPO, CPOA, Crossbar. This includes P0.0 - P2.3 pins which

SYSCLK, PCAO (CEX0-2 have their PnSKIP bit set to ‘0.

and ECI), TO or T1. Note: The Crossbar will always assign UARTO

pins to P0.4 and P0.5.
Any pin used for GPIO P0.0 - P2.4 POSKIP, P1SKIP,
P2SKIP
176 Rev. 1.0 )
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SFR Definition 27.9. POMDOUT: Port 0 Output Mode

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

SFR Address = 0xA4; SFR Page = All Pages

Bit

Name

Function

7:0

POMDOUT[7:0]

Output Configuration Bits for P0.7—P0.0 (respectively).
These bits are ignored if the corresponding bit in register
POMDIN is logic O.

0: Corresponding P0.n Output is open-drain.

1: Corresponding P0.n Output is push-pull.

SFR Definition 27.10. POSKIP: Port 0 Skip

Bit 7 6 5 4 3 2 1 0
Name POSK|P[70]
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xD4; SFR Page = All Pages
Bit Name Function
7.0 POSKIP[7:0] Port 0 Crossbar Skip Enable Bits.

These bits select Port 0 pins to be skipped by the Crossbar
Decoder. Port pins used for analog, special functions or
GPIO should be skipped by the Crossbar.

0: Corresponding PO.n pin is not skipped by the Crossbar.
1: Corresponding PO0.n pin is skipped by the Crossbar.

SILICON LABS
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SFR Definition 28.9. SMB1ADM: SMBus1 Slave Address Mask

Bit 7 6 5 4 3 2 1 0
Name SLVM1[6:0] EHACK1
Reset 1 1 1 1 1 1 1 0

SFR Address = OxE7; SFR Page = F

Bit Name Function

7:1 SLVM1[6:0] SMBus1 Slave Address Mask.
Defines which bits of register SMB1ADR are compared
with an incoming address byte, and which bits are ignored.
Any bit set to 1 in SLVM1[6:0] enables comparisons with
the corresponding bit in SLV1[6:0]. Bits set to 0 are ignored
(can be either 0 or 1 in the incoming address).

0 EHACK1 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.

SILICON LABS
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Figure 30.4. 4-Wire Single Master Mode and 4-Wire Slave Mode Connection Diagram

30.3. SPIO Slave Mode Operation

When SPIO is enabled and not configured as a master, it will operate as a SPI slave. As a slave, bytes are
shifted in through the MOSI pin and out through the MISO pin by a master device controlling the SCK sig-
nal. A bit counter in the SPI0 logic counts SCK edges. When 8 bits have been shifted through the shift reg-
ister, the SPIF flag is set to logic 1, and the byte is copied into the receive buffer. Data is read from the
receive buffer by reading SPIODAT. A slave device cannot initiate transfers. Data to be transferred to the
master device is pre-loaded into the shift register by writing to SPIODAT. Writes to SPIODAT are double-
buffered, and are placed in the transmit buffer first. If the shift register is empty, the contents of the transmit
buffer will immediately be transferred into the shift register. When the shift register already contains data,
the SPI will load the shift register with the transmit buffer’s contents after the last SCK edge of the next (or
current) SPI transfer.

When configured as a slave, SPI0 can be configured for 4-wire or 3-wire operation. The default, 4-wire
slave mode, is active when NSSMD1 (SPIOCN.3) = 0 and NSSMDO (SPIOCN.2) = 1. In 4-wire mode, the
NSS signal is routed to a port pin and configured as a digital input. SPI0 is enabled when NSS is logic 0,
and disabled when NSS is logic 1. The bit counter is reset on a falling edge of NSS. Note that the NSS sig-
nal must be driven low at least 2 system clocks before the first active edge of SCK for each byte transfer.
Figure 30.4 shows a connection diagram between two slave devices in 4-wire slave mode and a master
device.

The 3-wire slave mode is active when NSSMD1 (SPIOCN.3) = 0 and NSSMDO (SPIOCN.2) = 0. NSS is not
used in this mode, and is not mapped to an external port pin through the crossbar. Since there is no way of

231 Rev. 1.0
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SFR Definition 30.1. SPIOCFG: SPI0O Configuration

Bit 7 6 5 4 3 2 1 0
Name | SPIBSY | MSTEN | CKPHA | CKPOL | SLVSEL | NSSIN SRMT RXBMT
Type R RIW RIW RIW R R R R
Reset 0 0 0 0 0 1 1 1

SFR Address = OxAl; SFR Page = All Pages

Bit Name Function

7 SPIBSY  |sSp| Busy.
This bit is set to logic 1 when a SPI transfer is in progress (master or slave mode).

6 MSTEN | Master Mode Enable.
0: Disable master mode. Operate in slave mode.
1: Enable master mode. Operate as a master.

5 CKPHA  |SPIO Clock Phase.
0: Data centered on first edge of SCK period.*
1: Data centered on second edge of SCK period.*

4 CKPOL  |sPI0 Clock Polarity.
0: SCK line low in idle state.
1: SCK line high in idle state.

3 SLVSEL |Slave Selected Flag.
This bit is set to logic 1 whenever the NSS pin is low indicating SPIO0 is the selected
slave. It is cleared to logic 0 when NSS is high (slave not selected). This bit does not
indicate the instantaneous value at the NSS pin, but rather a de-glitched version of
the pin input.

2 NSSIN  |NSS Instantaneous Pin Input.
This bit mimics the instantaneous value that is present on the NSS port pin at the
time that the register is read. This input is not de-glitched.

1 SRMT | shift Register Empty (valid in slave mode only).
This bit will be set to logic 1 when all data has been transferred in/out of the shift reg-
ister, and there is no new information available to read from the transmit buffer or
write to the receive buffer. It returns to logic 0 when a data byte is transferred to the
shift register from the transmit buffer or by a transition on SCK. SRMT = 1 when in
Master Mode.

0 RXBMT  |Receive Buffer Empty (valid in slave mode only).
This bit will be set to logic 1 when the receive buffer has been read and contains no
new information. If there is new information available in the receive buffer that has
not been read, this bit will return to logic 0. RXBMT = 1 when in Master Mode.

Note: In slave mode, data on MOSI is sampled in the center of each data bit. In master mode, data on MISO is
sampled one SYSCLK before the end of each data bit, to provide maximum settling time for the slave device.
See Table 30.1 for timing parameters.

235
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SFR Definition 30.2. SPIOCN: SPIO Control

Bit 7 6 5 4 3 ‘ 2 1 0
Name| SPIF WCOL MODF | RXOVRN NSSMDI[1:0] TXBMT SPIEN
Type RIW RIW RIW RIW R/W R R/W
Reset 0 0 0 0 0 ‘ 1 1 0

SFR Address = 0xF8; SFR Page = All Pages; Bit-Addressable

Bit Name Function
7 SPIF SPIO Interrupt Flag.
This bit is set to logic 1 by hardware at the end of a data transfer. If SPI interrupts
are enabled, an interrupt will be generated. This bit is not automatically cleared by
hardware, and must be cleared by software.
6 WCOL | write Collision Flag.
This bit is set to logic 1 if a write to SPIODAT is attempted when TXBMT is 0. When
this occurs, the write to SPIODAT will be ignored, and the transmit buffer will not be
written. If SPI interrupts are enabled, an interrupt will be generated. This bit is not
automatically cleared by hardware, and must be cleared by software.
5 MODF  |Mode Fault Flag.
This bit is set to logic 1 by hardware when a master mode collision is detected (NSS
is low, MSTEN = 1, and NSSMDJ[1:0] = 01). If SPI interrupts are enabled, an inter-
rupt will be generated. This bit is not automatically cleared by hardware, and must
be cleared by software.
4 RXOVRN | Receive Overrun Flag (valid in slave mode only).
This bit is set to logic 1 by hardware when the receive buffer still holds unread data
from a previous transfer and the last bit of the current transfer is shifted into the
SPIO shift register. If SPI interrupts are enabled, an interrupt will be generated. This
bit is not automatically cleared by hardware, and must be cleared by software.
3:2 |NSSMDI1:0] | Slave Select Mode.
Selects between the following NSS operation modes:
(See Section 30.2 and Section 30.3).
00: 3-Wire Slave or 3-Wire Master Mode. NSS signal is not routed to a port pin.
01: 4-Wire Slave or Multi-Master Mode (Default). NSS is an input to the device.
1x: 4-Wire Single-Master Mode. NSS signal is mapped as an output from the
device and will assume the value of NSSMDO.
1 TXBMT | Transmit Buffer Empty.
This bit will be set to logic 0 when new data has been written to the transmit buffer.
When data in the transmit buffer is transferred to the SPI shift register, this bit will
be set to logic 1, indicating that it is safe to write a new byte to the transmit buffer.
0 SPIEN | SPIO Enable.
0: SPI disabled.
1: SPI enabled.

SILICON LABS
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Figure 31.1. TO Mode 0 Block Diagram

31.1.2. 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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SFR Definition 31.3. TCON: Timer Control

Bit 7 6 5 4 3 2 1 0
Name TF1 TR1 TFO TRO IE1 IT1 IEO ITO
Type | RW RIW RIW RIW RIW RIW RIW R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0x88; SFR Page = All Pages; Bit-Addressable

Bit Name Function

7 TF1 Timer 1 Overflow Flag.
Set to 1 by hardware when Timer 1 overflows. This flag can be cleared by software
but is automatically cleared when the CPU vectors to the Timer 1 interrupt service
routine.

6 TR1 Timer 1 Run Control.
Timer 1 is enabled by setting this bit to 1.

5 TFO  |Timer 0 Overflow Flag.
Set to 1 by hardware when Timer 0 overflows. This flag can be cleared by software
but is automatically cleared when the CPU vectors to the Timer O interrupt service
routine.

4 TRO Timer 0 Run Control.
Timer 0 is enabled by setting this bit to 1.

3 IE1 External Interrupt 1.
This flag is set by hardware when an edge/level of type defined by IT1 is detected.
It can be cleared by software but is automatically cleared when the CPU vectors to
the External Interrupt 1 service routine in edge-triggered mode.

2 IT1 Interrupt 1 Type Select.
This bit selects whether the configured /INT1 interrupt will be edge or level sensi-
tive. /INT1 is configured active low or high by the IN1PL bit in the ITO1CF register
(see SFR Definition 20.10).
0: /INT1 is level triggered.
1: /INT1 is edge triggered.

1 IEO External Interrupt O.
This flag is set by hardware when an edge/level of type defined by IT1 is detected.
It can be cleared by software but is automatically cleared when the CPU vectors to
the External Interrupt O service routine in edge-triggered mode.

0 ITO

Interrupt O Type Select.

This bit selects whether the configured INTO interrupt will be edge or level sensi-
tive. INTO is configured active low or high by the INOPL bit in register ITOLCF (see
SFR Definition 20.10).

0: INTO is level triggered.

1: INTO is edge triggered.

SILICON LABS
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SFR Definition 31.25. TMR5RLL: Timer 5 Reload Register Low Byte

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

SFR Address = OxCA; SFR Page = F

Bit Name Function

7.0 TMRSRLL[7:0] | Timer 5 Reload Register Low Byte.
TMRS5RLL holds the low byte of the reload value for Timer 5.

SFR Definition 31.26. TMR5RLH: Timer 5 Reload Register High Byte

Bit 7 6 5 4 3 2 1 0
Name TMR5RLH[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = OxCB; SFR Page = F

Bit Name Function

7.0 TMRSRLHI[7:0] | Timer 5 Reload Register High Byte.
TMR5RLH holds the high byte of the reload value for Timer 5.

SFR Definition 31.27. TMR5L: Timer 5 Low Byte

Bit 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 \ 1 \ 0
Name TMR5L[7:0]
Type R/W
Reset 0 \ 0 \ 0 \ 0 \ 0 \ 0 \ 0 \ 0

SFR Address = OxCC; SFR Page = F

Bit Name Function

7:0 TMR5L[7:0] Timer 5 Low Byte.

In 16-bit mode, the TMR5L register contains the low byte of the 16-bit
Timer 5. In 8-bit mode, TMR5L contains the 8-bit low byte timer value.

273 Rev. 1.0
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32.2. PCAO Interrupt Sources

Figure 32.3 shows a diagram of the PCA interrupt tree. There are five independent event flags that can be
used to generate a PCAO interrupt. They are: the main PCA counter overflow flag (CF), which is set upon
a 16-bit overflow of the PCAO counter, an intermediate overflow flag (COVF), which can be set on an over-
flow from the 8th, 9th, 10th, or 11th bit of the PCAO counter, and the individual flags for each PCA channel
(CCF0, CCF1, and CCF2), which are set according to the operation mode of that module. These event
flags are always set when the trigger condition occurs. Each of these flags can be individually selected to
generate a PCAO interrupt, using the corresponding interrupt enable flag (ECF for CF, ECOV for COVF,
and ECCFn for each CCFn). PCAO interrupts must be globally enabled before any individual interrupt
sources are recognized by the processor. PCAOQ interrupts are globally enabled by setting the EA bit and
the EPCAO bit to logic 1.

(forn=0to 2)
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Figure 32.3. PCA Interrupt Block Diagram
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32.3.1. Edge-triggered Capture Mode

In this mode, a valid transition on the CEXn pin causes the PCA to capture the value of the PCA counter/
timer and load it into the corresponding module's 16-bit capture/compare register (PCAOCPLn and
PCAOCPHN). The CAPPn and CAPNN bits in the PCAOCPMn register are used to select the type of transi-
tion that triggers the capture: low-to-high transition (positive edge), high-to-low transition (negative edge),
or either transition (positive or negative edge). When a capture occurs, the Capture/Compare Flag (CCFn)
in PCAOCN is set to logic 1. An interrupt request is generated if the CCFn interrupt for that module is
enabled. The CCFn bit is not automatically cleared by hardware when the CPU vectors to the interrupt ser-
vice routine, and must be cleared by software. If both CAPPn and CAPNn bits are set to logic 1, then the
state of the Port pin associated with CEXn can be read directly to determine whether a rising-edge or fall-
ing-edge caused the capture.

PCA Interrupt

PCAOCPMn
PIE[C[CIMT[P[E EL Ul
WC|A[A|AlowWC C|C C[c|C
Mol|P|P|T|c|Mlc F|R clclc
1|{M|P|N[n|n|n|F FIF|F
6|n|n|n n 2|1/0
n
X X 000 x
bCL PCAOCPLN PCAOCPHnN
0 (@]
o ¢ =
o [ n
I
Port I/0 |X’—i Crossbar ICExn OLO Capt“mb/| | t| |
______ - C
Rt ;
PCA
—_—P PCAOL PCAOH

Timebase

Figure 32.4. PCA Capture Mode Diagram

Note: The CEXn input signal must remain high or low for at least 2 system clock cycles to be recognized by the
hardware.
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