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Table 2.7. Comparator Electrical Characteristics
VREGIN = 2.7-5.25 V, —40 to +125 °C unless otherwise noted.

All specifications apply to both ComparatorO and Comparatorl unless otherwise noted.

Parameter Conditions Min Typ Max Units
Response Time: CP0O+ — CPO- =100 mV — 780 — ns
Mode 0, Vem'=15V  [CPO+ - CPO- = -100 mV — | 980 — ns
Response Time: CP0O+ — CPO- =100 mV — 850 — ns
Mode 1, Vem'=15V  [CPO+ - CPO- = -100 mV — | 1120 — ns
Response Time: CPO+ — CP0O- =100 mV — 870 — ns
Mode 2, Vem'=15V  [CPO+ - CPO- =100 mV — | 1310 — ns
Response Time: CP0O+ — CP0O- =100 mV — 1980 — ns
Mode 3, Vem! = 1.5 V CPO+ — CPO— = —100 mV — [ 4770 — ns
ggiinomon-Mode Rejection . 3 9 mv/V
Positive Hysteresis 1 CPOHYP1-0 =00 — 0.7 2 mV
Positive Hysteresis 2 CPOHYP1-0=01 2 5 10 mV
Positive Hysteresis 3 CPOHYP1-0=10 5 10 20 mV
Positive Hysteresis 4 CPOHYP1-0=11 13 20 40 mV
Negative Hysteresis 1 CPOHYN1-0 =00 — 0.7 2 mV
Negative Hysteresis 2 CPOHYN1-0 =01 2 5 10 mV
Negative Hysteresis 3 CPOHYN1-0 =10 5 10 20 mV
Negative Hysteresis 4 CPOHYN1-0=11 13 20 40 mV
e o st 025 | — |vop+025| v
Input Capacitance® — 4 — pF
Input Bias Current — 0.5 — nA
Input Offset Voltage -15 — 15 mV
Input Impedance — 15 — kQ
Power Supply
Power Supply Rejection? — 0.2 4 mV/V
Power-up Time — 2.3 — VS

Mode O — 6 30 A
Mode 1 — 3 15 HA
Supply Current at DC
Mode 2 — 2 7.5 A
Mode 3 — 0.3 3.8 HA
Notes:
1. Vcmis the common-mode voltage on CPO+ and CPO-.
2. Guaranteed by design and/or characterization.
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Figure 3.6. TSSOP-20 Landing Diagram

Table 3.6. TSSOP-20 Landing Diagram Dimensions

Symbol Min Max
C 5.80 5.90
E 0.65 BSC.
X1 0.35 0.45
Y1 1.35 1.45
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.
Card Assembly
7. A No-Clean, Type-3 solder paste is recommended.
8. The recommended card reflow profile is per the JEDEC/IPC J-STD-
020 specification for Small Body Components.
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4.3.4. Burst Mode

Burst Mode is a power saving feature that allows ADCO to remain in a very low power state between con-
versions. When Burst Mode is enabled, ADCO wakes from a very low power state, accumulates 1, 4, 8, or
16 samples using an internal Burst Mode Oscillator, then re-enters a very low power state. Since the Burst
Mode clock is independent of the system clock, ADCO can perform multiple conversions then enter a very
low power state within a single system clock cycle, even if the system clock is slow (e.g. 32.768 kHz), or
suspended.

Burst Mode is enabled by setting BURSTEN to logic 1. When in Burst Mode, ADOEN controls the ADCO
idle power state (i.e., the state ADCO enters when not tracking or performing conversions). If ADOEN is set
to logic 0, ADCO is powered down after each burst. If ADOEN is set to logic 1, ADCO remains enabled after
each burst. On each convert start signal, ADCO is awakened from its Idle Power State. If ADCO is powered
down, it will automatically power up and wait the programmable Power-Up Time controlled by the
ADOPWR bits. Otherwise, ADCO will start tracking and converting immediately. Figure 4.5 shows an exam-
ple of Burst Mode Operation with a slow system clock and a repeat count of 4.

Important Note: When Burst Mode is enabled, only Post-Tracking and Dual-Tracking modes can be used.

When Burst Mode is enabled, a single convert start will initiate a number of conversions equal to the repeat
count. When Burst Mode is disabled, a convert start is required to initiate each conversion. In both modes,
the ADCO End of Conversion Interrupt Flag (ADOINT) will be set after “repeat count” conversions have
been accumulated. Similarly, the Window Comparator will not compare the result to the greater-than and
less-than registers until “repeat count” conversions have been accumulated.

Note: When using Burst Mode, care must be taken to issue a convert start signal no faster than once every
four SYSCLK periods. This includes external convert start signals.
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SFR Definition 4.12. ADCOLTH: ADCO Less-Than Data High Byte

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ | \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO SFR Address:
0xC6

Bits7-0: High byte of ADCO Less-Than Data Word.

SFR Definition 4.13. ADCOLTL: ADCO Less-Than Data Low Byte

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ | \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO SFR Address:
0xC5

Bits7-0: Low byte of ADCO Less-Than Data Word.

®
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Table 8.1. CIP-51 Instruction Set Summary (Continued)

Mnemonic Description Bytes Clock
Cycles
Boolean Manipulation
CLRC Clear Carry 1 1
CLR hit Clear direct bit 2 2
SETB C Set Carry 1 1
SETB bit Set direct bit 2 2
CPLC Complement Carry 1 1
CPL bit Complement direct bit 2 2
ANL C, bit AND direct bit to Carry 2 2
ANL C, /bit AND complement of direct bit to Carry 2 2
ORL C, bit OR direct bit to carry 2 2
ORL C, /bit OR complement of direct bit to Carry 2 2
MOV C, bit Move direct bit to Carry 2 2
MOV bit, C Move Carry to direct bit 2 2
JC rel Jump if Carry is set 2 2/3
JNC rel Jump if Carry is not set 2 2/3
JB bit, rel Jump if direct bit is set 3 3/4
JNB bit, rel Jump if direct bit is not set 3 3/4
JBC bhit, rel Jump if direct bit is set and clear bit 3 3/4
Program Branching
ACALL addr11 Absolute subroutine call 2 3
LCALL addr16 Long subroutine call 3 4
RET Return from subroutine 1 5
RETI Return from interrupt 1 5
AJMP addril Absolute jump 2 3
LIMP addrl6 Long jump 3 4
SIMP rel Short jump (relative address) 2 3
JMP @A+DPTR Jump indirect relative to DPTR 1 3
JZ rel Jump if A equals zero 2 2/3
JINZ rel Jump if A does not equal zero 2 2/3
CJINE A, direct, rel Compare direct byte to A and jump if not equal 3 4/5
CJINE A, #data, rel Compare immediate to A and jump if not equal 3 3/4
CJINE Rn, #data, rel Compare immediate to Register and jump if not 3 3/4
equal
CINE @RI, #data, rel Compare immediate to indirect and jump if not 3 4/5
equal
DJINZ Rn, rel Decrement Register and jump if not zero 2 2/3
DJNZ direct, rel Decrement direct byte and jump if not zero 3 3/4
NOP No operation 1 1
) Rev. 1.4 85
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Notes on Registers, Operands and Addressing Modes:

Rn - Register RO-R7 of the currently selected register bank.
@Ri - Data RAM location addressed indirectly through RO 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
#datal6 - 16-bit constant
bit - Direct-accessed bit in Data RAM or SFR

addr1l - 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 LIMP. The destination may be anywhere within
the 7680 bytes of program memory space.

There is one unused opcode (0xA5) that performs the same function as NOP.
All mnemonics copyrighted © Intel Corporation 1980.

8.2. Register Descriptions

Following are descriptions of SFRs related to the operation of the CIP-51 System Controller. Reserved bits
should not be set to logic 1. Future product versions may use these bits to implement new features in
which case the reset value of the bit will be logic 0, selecting the feature's default state. Detailed descrip-
tions of the remaining SFRs are included in the sections of the datasheet associated with their correspond-
ing system function.
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9. Memory Organization and SFRs

The memory organization of the C8051F52x/F52xA/F53x/F53%A 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 map is shown
in Figure 9.1.

PROGRAM/DATA MEMORY DATA MEMORY (RAM)
(Flash) INTERNAL DATA ADDRESS SPACE
'F520/0A/1/1A and 'F530/0A/1/1A OxFF Upper 128 RAM Special Function
(Indirect Addressing Register's
Ox1E00 RECEED onl Direct Addressing Onl
OX1DFF 0x80 y) ( g Only)
8 kB Flash Ox7F
(Direct and Indirect
(In-System Addressing) Lower 128 RAM
PrOQE;;‘tmrgab'te '”) 512 0x30 (Direct and Indirect
e Sectors OX2F .
0x0000 Bit Addressable Addressing)
0x20
'F523/3A/4/4A and 'F533/3A/4/4A Ox1F General_ Purpose
0x00 Registers
0x1000 RESERVED
OXOFFF
4 kB Flash
(In-System

Programmable in 512

Byte Sectors
0x0000 " )

'F526/6A/7/7A and 'F536/6A/7/7A

0x0800 RESERVED
O0x07FF
2 kB Flash
(In-System

Programmable in 512
Byte Sectors)

0x0000

Figure 9.1. Memory Map

9.1. Program Memory

The CIP-51 core has a 64 kB program memory space. The C8051F520/0A/1/1A and C8051F530/0A/1/1A
implement 8 kB of this program memory space as in-system, re-programmable Flash memory, organized
in a contiguous block from addresses 0x0000 to Ox1FFF. Addresses above Ox1DFF are reserved on the
8 kB devices. The C8051F523/3A/4/4A and C8051F533/3A/4/4A implement 4 kB of Flash from addresses
0x0000 to OxOFFF. The C8051F526/6A/7/7A and C8051F536/6A/7/7A implement 2 kB of Flash from
addresses 0x0000 to OxO7FF.

Program memory is normally assumed to be read-only. However, the C8051F52x/F52xA/F53x/F53XA can
write to program memory by setting the Program Store Write Enable bit (PSCTL.0) and using the MOVX
write instruction. This feature provides a mechanism for updates to program code and use of the program
memory space for non-volatile data storage. Refer to Section “12. Flash Memory” on page 113 for further
detalils.
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SFR Definition 12.1. PSCTL: Program Store R/W Control

R R R R R R R/W R/W Reset Value
| — \ — — — — — \ PSEE PSWE |00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SFR Address: Ox8F

Bits7—2: UNUSED: Read = 000000b, Write = don’t care.

Bitl: 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 memory using the MOVX instruction will erase the entire page that contains the loca-
tion 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.

BitO: 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.

Note: See Section “12.1. Programming The Flash Memory” on page 113 for minimum Vpp and temperature
requirements for flash erase and write operations.

SFR Definition 12.2. FLKEY: Flash Lock and Key

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address:  OxB7

Bits7-0: FLKEY: Flash Lock and Key Register
Write:
This register provides a lock and key function for Flash erasures and writes. Flash writes
and erases are enabled by writing 0xA5 followed by OxF1 to the FLKEY register. Flash
writes and erases are automatically disabled after the next write or erase is complete. If any
writes to FLKEY are performed incorrectly, or if a Flash write or erase operation is attempted
while these operations are disabled, the Flash will be permanently locked from writes or era-
sures until the next device reset. If an application never writes to Flash, it can intentionally
lock the Flash by writing a non-0xA5 value to FLKEY from software.
Read:
When read, bits 1-0 indicate the current Flash lock state.
00: Flash is write/erase locked.
01: The first key code has been written (0xXA5).
10: Flash is unlocked (writes/erases allowed).
11: Flash writes/erases disabled until the next reset.
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13.1. Priority Crossbar Decoder

The Priority Crossbar Decoder (Figure 13.3) assigns a priority to each 1/O function, starting at the top with
UARTO. When a digital resource is selected, the least-significant unassigned Port pin is assigned to that
resource (excluding UARTO, which will be assigned to pins P0.4 and P0.5). If a Port pin is assigned, the
Crossbar skips that pin when assigning the next selected resource. Additionally, the Crossbar will skip Port
pins whose associated bits in the PnSKIP registers are set. The PnSKIP registers allow software to skip
Port pins that are to be used for analog input, dedicated functions, or GPIO.

PIN I/O 0 1 2 3 4 5 6 7|0 1 2 3 4 5 6 7
TXO
RXO
TXO
RXO
SCK
MISO
MOSI
NSS*
LIN-TX
LIN_RX
CPO
CPOA
ISYSCLK
CEX0
CEX1
CEX2
ECI
TO
T1

CB8051F53xA/F53x-C devices

C8051F53x devices

00 0O0OGOTG OO O[0OOOOGOTO OO0 O
POSKIP[0:7] P1SKIP[0:7]

- Port pin potentially assignable to peripheral

Special Function Signals are not assigned by the crossbar.
When these signals are enabled, the Crossbar must be manually configured

to skip their corresponding port pins.

Note: 4-Wire SPI Only.

Figure 13.3. Crossbar Priority Decoder with No Pins Skipped
(TSSOP 20 and QFN 20)

Important Note on Crossbar Configuration: If a Port pin is claimed by a peripheral without use of the
Crossbar, its corresponding PnSKIP bit should be set. This applies to P1.0 and/or P0.7 (F53x/F53xA) or
P0.2 and/or P0.3 (F52x/F52xA) for the external oscillator, P0.0 for Vrgr P1.2 (F53x/F53xA) or P0.5

Rev. 1.4 122

SILICON LABS



C8051F52x/F52xA/F53x/F53XA

SFR Definition 13.5. POMDOUT: Port0 Output Mode

R/W R/IW R/W R/W R/W R/W R/W R/IW Reset Value

| \ \ | \ \ | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address:  OxA4

Bits7-0: Output Configuration Bits for P0.7—P0.0 (respectively): ignored if corresponding bit in regis-
ter POMDIN is logic 0.
0: Corresponding P0.n Output is open-drain.
1: Corresponding P0.n Output is push-pull.

Note: When SDA and SCL appear on any of the Port I/O, each are open-drain regardless of the value of POMDOUT.

SFR Definition 13.6. POSKIP: PortO Skip

R/W R/IW R/W R/W R/W R/W R/W R/W Reset Value

| \ \ | \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address:  0xD4

Bits7-0: POSKIP[7:0]: Port0 Crossbar Skip Enable Bits.
These bits select Port pins to be skipped by the Crossbar Decoder. Port pins used as ana-
log inputs (for ADC or Comparator) or used as special functions (Vggg input, external oscil-
lator circuit, CNVSTR input) should be skipped by the Crossbar.
0: Corresponding P0O.n pin is not skipped by the Crossbar.
1. Corresponding P0.n pin is skipped by the Crossbar.
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SFR Definition 14.2. OSCICL: Internal Oscillator Calibration

R RIW R/W RIW R/W R/W RIW RIW Reset Value
| — ] OSCICL Varies
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

SFR Address:  OxB3

Bit7: UNUSED. Read = 0b. Write = don't care.

Bits6-0: OSCICL: Internal Oscillator Calibration Register.
This register determines the internal oscillator period. On C8051F52x/53x devices, the reset
value is factory calibrated to generate an internal oscillator frequency of 24.5 MHz.

SFR Definition 14.3. OSCIFIN: Internal Fine Oscillator Calibration

R/W R/W R/W R R R/W R/W R/W Reset Value
- | = ] OSCIFIN undetermined
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Bit Addressable
SFR Address: 0xBO

Bits7—6: UNUSED. Read = 00b, Write = don't care.
Bits5—-0: OSCIFIN. Internal oscillator fine adjustment bits.

The valid range is between 0x00 and 0x27.
This register is a fine adjustment for the internal oscillator period. On

CB8051F52x/52xA/53x/53%A devices, the reset value is factory calibrated to generate an
internal oscillator frequency of 24.5 MHz.
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15.2. Operational Modes

UARTO provides standard asynchronous, full duplex communication. The UART mode (8-bit or 9-bit) is
selected by the SOMODE bit (SCONO.7). Typical UART connection options are shown below.

>

RS-232
LEVEL RX C8051Fxxx
XLTR

A

A4

OR

T >
= MCU > C8051Fxxx
|—_|_— RXi RX

Figure 15.3. UART Interconnect Diagram

15.2.1. 8-Bit UART

8-Bit UART mode uses a total of 10 bits per data byte: one start bit, eight data bits (LSB first), and one stop
bit. Data are transmitted LSB first from the TXO0 pin and received at the RX0 pin. On receive, the eight data
bits are stored in SBUFO and the stop bit goes into RB80 (SCONO.2).

Data transmission begins when software writes a data byte to the SBUFO register. The TI0 Transmit Inter-
rupt Flag (SCONO0.1) is set at the end of the transmission (the beginning of the stop-bit time). Data recep-
tion can begin any time after the RENO Receive Enable bit (SCONO0.4) is set to logic 1. After the stop bit is
received, the data byte will be loaded into the SBUFO receive register if the following conditions are met:
RIO must be logic 0, and if MCEO is logic 1, the stop bit must be logic 1. In the event of a receive data over-
run, the first received 8 bits are latched into the SBUFO receive register and the following overrun data bits
are lost.

If these conditions are met, the eight bits of data is stored in SBUFO, the stop bit is stored in RB80 and the
RIO flag is set. If these conditions are not met, SBUF0 and RB80 will not be loaded and the RIO flag will not
be set. An interrupt will occur if enabled when either TIO or RIO is set.
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Figure 15.4. 8-Bit UART Timing Diagram
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SFR Definition 16.1. SPIOCFG: SPIO Configuration

R RIW R/W R/W R R R R Reset Value
| SPIBSY | MSTEN | CKPHA | CKPOL | SLVSEL | NSSIN | SRMT | RXBMT |00000111
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0

SFR Address: 0xAl

Bit 7: SPIBSY: SPI Busy (read only).
This bit is set to logic 1 when a SPI transfer is in progress (Master or Slave Mode).

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

Bit 5: CKPHA: SPI0 Clock Phase.
This bit controls the SPIO clock phase.
0: Data centered on first edge of SCK period.*
1: Data centered on second edge of SCK period.*

Bit 4: CKPOL: SPI0 Clock Polarity.
This bit controls the SPIO clock polarity.
0: SCK line low in idle state.
1: SCK line high in idle state.

Bit 3: SLVSEL: Slave Selected Flag (read only).
This bit is set to logic 1 whenever the NSS pin is low indicating SPIO 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.

Bit 2: NSSIN: NSS Instantaneous Pin Input (read only).
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.

Bit 1: SRMT: Shift Register Empty (Valid in Slave Mode, read only).
This bit will be set to logic 1 when all data has been transferred in/out of the shift register,
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.
NOTE: SRMT = 1 when in Master Mode.

Bit O: RXBMT: Receive Buffer Empty (Valid in Slave Mode, read 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.
NOTE: RXBMT = 1 when in Master Mode.

Note: See Table 16.1 for timing parameters.
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17.1. Software Interface with the LIN Peripheral

The selection of the mode (Master or Slave) and the automatic baud rate feature are done though the LINO
Control Mode (LINOCF) register. The other LIN registers are accessed indirectly through the two SFRs
LINO Address (LINADDR) and LINO Data (LINDATA). The LINADDR register selects which LIN register is
targeted by reads/writes of the LINDATA register. The full list of indirectly-accessible LIN register is given in
Table 17.4 on page 174.

17.2. LIN Interface Setup and Operation

The hardware based LIN peripheral allows for the implementation of both Master and Slave nodes with
minimal firmware overhead and complete control of the interface status while allowing for interrupt and
polled mode operation.

The first step to use the peripheral is to define the basic characteristics of the node:

m  Mode—Master or Slave
m Baud Rate—Either defined manually or using the autobaud feature (slave mode only).

m Checksum Type—Select between classic or enhanced checksum, both of which are implemented in
hardware.

17.2.1. Mode Definition

Following the LIN specification, the peripheral implements both the Slave and Master operating modes in
hardware. The mode is configured using the MODE bit (LINOCF.6).

17.2.2. Baud Rate Options: Manual or Autobaud

The LIN peripheral can be selected to have its baud rate calculated manually or automatically. A master
node must always have its baud rate set manually, but slave nodes can choose between a manual or auto-
matic setup. The configuration is selected using the ABAUD bit (LINOCFE.5).

Both the manual and automatic baud rate configurations require additional setup. The following sections
explain the different options available and their relation with the baud rate, along with the steps necessary
to achieve the required baud rate.

17.2.3. Baud Rate Calculations—Manual Mode

The baud rate used by the peripheral is a function of the System Clock (SYSCLK) and the bit-timing Reg-
isters according to the following equation:

SYSCLK
x divider x (multiplier + 1)

baud _rate = (ecae < 1)

The prescaler, divider and multiplier factors are part of the LINODIV and LINOMUL registers and can
assume values in the following range:
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17.4. LIN Slave Mode Operation

When the device is configured for slave mode operation, it must wait for a command from a master node.
Access from the firmware to data buffer and ID registers of the LIN peripheral is only possible when a data
request is pending (DTREQ bit (LINOST.4) is 1) and also when the LIN bus is not active (ACTIVE bit
(LINOST.7) is set to 0).

The LIN peripheral in slave mode detects the header of the message frame sent by the LIN master. If slave
synchronization is enabled (autobaud), the slave synchronizes its internal bit time to the master bit time.

The LIN peripheral configured for slave mode will generated an interrupt in one of three situations:

1. After the reception of the IDENTIFIER FIELD.
2. When an error is detected.
3. When the message transfer is completed.

The application should perform the following steps when an interrupt is detected:

1. Check the status of the DTREQ bit (LINOST.4). This bit is set when the IDENTIFIER FIELD has been
received.

2. If DTREQ (LINOST.4) is set, read the identifier from LINOID and process it. If DTREQ (LINOST.4) is not
set, continue to step 7.

3. Set the TXRX bit (LINOCTRL.5) to 1 if the current frame is a transmit operation for the slave and set to
0 if the current frame is a receive operation for the slave.

4. Load the data length into LINOSIZE.

5. For a slave transmit operation, load the data to transmit into the data buffer.
6. Set the DTACK bit (LINOCTRL.4). Continue to step 10.

7

. If DTREQ (LINOST.4) is not set, check the DONE bit (LINOST.0). The transmission was successful if the
DONE bit is set.

8. If the transmission was successful and the current frame was a receive operation for the slave, load the
received data bytes from the data buffer.

9. If the transmission was not successful, check LINOERR to determine the nature of the error. Further
error handling has to be done by the application.

10.Set the RSTINT (LINOCTRL.3) and RSTERR bits (LINOCTRL.2) to reset the interrupt request and the
error flags.

In addition to these steps, the application should be aware of the following:

1. If the current frame is a transmit operation for the slave, steps 1 through 5 must be completed during
the IN-FRAME RESPONSE SPACE. If it is not completed in time, a timeout will be detected by the
master.

2. If the current frame is a receive operation for the slave, steps 1 through 5 have to be finished until the
reception of the first byte after the IDENTIFIER FIELD. Otherwise, the internal receive buffer of the LIN
peripheral will be overwritten and a timeout error will be detected in the LIN peripheral.

3. The LIN module does not directly support LIN Version 1.3 Extended Frames. If the application detects
an unknown identifier (e.g. extended identifier), it has to write a 1 to the STOP bit (LINOCTRL.7) instead
of setting the DTACK (LINOCTRL.4) bit. At that time, steps 2 through 5 can then be skipped. In this
situation, the LIN peripheral stops the processing of the LIN communication until the next SYNC
BREAK is received.

4. Changing the configuration of the checksum during a transaction will cause the interface to reset and
the transaction to be lost. To prevent this, the checksum should not be configured while a transaction is
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SFR Definition 17.15. LINOSIZE: LINO Message Size Register

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
[ENHCHK| - [ - | - ] LINSIZE[3:0] 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Address: 0x0B (indirect)

Bit7: ENHCHK: Checksum Selection Bit.
0: Use the classic, specification 1.3 compliant checksum. Checksum covers the data bytes.
1: Use the enhanced, specification 2.1 compliant checksum. Checksum covers data bytes
and protected identifier.
Bit6—4: UNUSED. Read = 000b. Write = don’t care.
Bit3-0: LINSIZE3-0: Data Field Size.
0000: 0 data bytes
0001: 1 data byte
0010: 2 data bytes
0011: 3 data bytes
0100: 4 data bytes
0101: 5 data bytes
0110: 6 data bytes
0111: 7 data bytes
1000: 8 data bytes
1001-1110: RESERVED
1111: Use the ID[1:0] bits (LINOID[5:4]) to determine the data length.

SFR Definition 17.16. LINODIV: LINO Divider Register

R R R R R R R R Reset Value
| ‘ ‘ | ‘ ‘ | 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address: 0x0C (indirect)

Bit7—0: DIVLSB[7:0]: LIN Baud Rate Divider Least Significant Bits.
The 8 least significant bits for the baud rate divider. The 9th and most significant bit is the
DIV9 bit (LINOMUL.0). The valid range for the divider is 200 to 511.
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18.1.2. 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.

18.1.3. Mode 2: 8-bit Counter/Timer with Auto-Reload

Mode 2 configures Timer 0 and Timer 1 to operate as 8-bit counter/timers with automatic reload of the start
value. TLO holds the count and THO holds the reload value. When the counter in TLO overflows from all
ones to 0x00, the timer overflow flag TFO (TCON.5) is set and the counter in TLO is reloaded from THO. If
Timer O interrupts are enabled, an interrupt will occur when the TFO flag is set. The reload value in THO is
not changed. TLO must be initialized to the desired value before enabling the timer for the first count to be
correct. When in Mode 2, Timer 1 operates identically to Timer 0.

Both counter/timers are enabled and configured in Mode 2 in the same manner as Mode 0. Setting the
TRO bit (TCON.4) enables the timer when either GATEO (TMOD.3) is logic 0 or when the input signal INTO
is active as defined by bit INOPL in register ITOLCF (see Section “10.5. External Interrupts” on page 104 for
details on the external input signals INTO and INTO).

CKCON TMOD INTOLCF
TIT[T[T][S[S| [clc]r[Tle]c]T]x| [iTr]t]i]iTi]i]
2(211olclcl |Al/]2|2|A]/{o]o] [N[N[N|N[N[N|N[N
mivivimlalal [T{T[MM|T|TIM[M[ [2{2]2]|2]|0[0[00
HlL 1lol [E|2|2|0[E[o]2]o] [P|S|s|S|P[s|S|S
1 Q Ljje|efefeefe
hl l 2]1o] |2]1]o
Pre-scaled Clock 0 i l
SYSCLK
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TO_: TFL
TR1
I TL-O » TFO — Interrupt
| (8 bits) RO
: z [ IEL
i SHR
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I »i
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: (8 bits)
1
/INTO -
Figure 18.2. TO Mode 2 Block Diagram
®
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SFR Definition 18.2. TMOD: Timer Mode

RIW RIW R/W RIW R/W R/W RIW RIW Reset Value
| GATEL | C/T1 | TiM1 | TIMO | GATEO | CIT0 TOM1 TOMO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

SFR Address: 0x89

Bit7: GATEL: Timer 1 Gate Control. -
0: Timer 1 enabled when TR1 = 1 irrespective of INTO logic level.
1: Timer 1 enabled only when TR1 =1 AND INTO is active as defined by bit IN1PL in register
ITOLCF (see SFR Definition 10.5. “ITOLCF: INTO/INT1 Configuration” on page 105).
Bit6: C/T1: Counter/Timer 1 Select.
0: Timer Function: Timer 1 incremented by clock defined by T1M bit (CKCON.4).
1: Counter Function: Timer 1 incremented by high-to-low transitions on external input pin
(T2).
Bits5-4: T1M1-T1MO: Timer 1 Mode Select.
These bits select the Timer 1 operation mode.

TiM1 T1MO Mode
0 0 Mode 0: 13-bit counter/timer
0 1 Mode 1: 16-bit counter/timer
1 0 Mode 2: 8-bit counter/timer with auto-reload
1 1 Mode 3: Timer 1 inactive

Bit3: GATEO: Timer 0 Gate Control. .
0: Timer 0 enabled when TRO = 1 irrespective of INTO logic level.
1: Timer O enabled only when TRO =1 AND INTO is active as defined by bit INOPL in register
ITOLCF (see SFR Definition 10.5. “ITOLCF: INTO/INT1 Configuration” on page 105).
Bit2: C/TO: Counter/Timer Select.
0: Timer Function: Timer 0 incremented by clock defined by TOM bit (CKCON.3).
1: Counter Function: Timer 0 incremented by high-to-low transitions on external input pin
(TO).
Bits1-0: TOM1-TOMO: Timer O Mode Select.
These bits select the Timer 0 operation mode.

TOM1 TOMO Mode
0 0 Mode 0: 13-bit counter/timer
0 1 Mode 1: 16-bit counter/timer
1 0 Mode 2: 8-bit counter/timer with auto-reload
1 1 Mode 3: Two 8-bit counter/timers
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