XINLUDA XLP2518FD

EEiX External CAN FD Controller with SPI

1. DESCRIPTION

The XLP2518FD device is a cost-effective and small-footprint CAN FD controller that can be easily added

to a MCU/DSP/FPGA/SOC with an available SPI interface. A CAN FD channel can be easily added to a
MCU/DSP/FPGA/SOC that is either lacking a CAN FD peripheral or does not have enough CAN FD channels.
XLP2518FD supports both CAN frames in the Classical format (CAN2.0B) and CAN Flexible Data Rate (CAN
FD) format, as specified in 1ISO 11898-1:2015.

2. FEATURES

2.1. General
W External CAN FD Controller with Serial Peripheral Interface (SPI) up to 20MHz
MW Arbitration Bit Rate up to 1 Mbps
W Data Bit Rate up to 8 Mbps
B CAN FD Controller modes: Mixed CAN 2.0B and CAN FD Mode or CAN 2.0B Mode
W VDD: +2.7V to +5.5V
W Active Current: maximum 20 mA at 5.5 V, 40 MHz CAN clock
M Sleep Current: 15uA, typical
B Low Power Mode current: maximum 10uA
B Temperature Ranges: -40°C to +125°C or +150°C
W Package available: SOP14 and VDFN14
B AEC-Q100 Pre-Qualified

2.2. Message FIFOs
W 31 FIFOs, configurable as Transmit or Receive FIFOs
B One Transmit Queue (TXQ)
W Transmit Event FIFO (TEF) with 32-bit time stamp

2.3. Message Transmission
B Message transmission prioritization:
- Based on priority bit field
- Message with lowest ID gets transmitted first using the Transmit Queue (TXQ)
B Programmable automatic retransmission attempts: unlimited, 3 attempts or disabled

2.4. Message Reception
W 32 Flexible Filter and Mask Objects
B Each object can be configured to filter either: Standard ID + first 18 data bits, or Extended ID
W 32-bit Time Stamp

2.5. Safety Critical Systems
W SPI commands with CRC to detect noise on SPI interface
M Error Correction Code (ECC) protected RAM

2.6. Special Features
B Message Objects are located in RAM: 2 KB
MW Up to 3 Configurable Interrupt Pins ( /INT ,/INTO, and /INT1)
W Bus Health Diagnostics and Error Counters
MW Transceiver Standby Control
M Start of frame pin for indicating the beginning of messages on the bus
W Oscillator Support 40, 20 or 4 MHz Crystal or Ceramic Resonator; External Clock Input
M Clock Output with Pre-scaler ( divided by 1/1 or 1/2 or 1/4 or 1/10)
MW Supports SPI Modes 0,0 and 1,1
W Registers and bit fields are arranged in a way to enable efficient access through SPI
W Open drain outputs: TXCAN, /INT, /INTO, and /INT1 pins can be configured as push/pull or open drain outputs
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3. PACKAGE AND PINOUT

SOP14 VDFN14
7 o p—
TXCAN [T [14] vDD TXCAN 1} 5 14| vDD
RXCAN [Z] 3] nCS RXCAN r2 Ejj?,j] nCS
CLKO/SOF [3] 2] SDo CLKO/SOF 5[_’;,{_’_5 [iZ| spo
INT [4] 1] sDI INT [ 5" 1 i) soi
0sCz [5] 10] sCK osc2 E"EJ'] SCK
0sc1 [6] (9] INTO/GPIOOIXSTBY o5 E_'_'gi_‘] INTO/GPIOO/XSTBY
vss [7] (8] INT1/GPIO1 VSS ___________ z_‘_'s_‘_‘] INT1/GPIO1

( Comments: Top view ,EP is a Exposed Thermal Pad and connect to VSS, package are not scaler 1:1)

TABLE 1-1: PIN DESCRIPTIONS

Pin Name SOP14 VDFN14 Pin Type Pin Function Descriptions
TXCAN 1 1 0 Transmit output to CAN FD transceiver
RXCAN 2 2 I Receive input from CAN FD transceiver

CLKO/SFOF 3 3 0 Clock output/Start of Frame output
JINT 4 4 0] Interrupt output (active low)
0sC2 5 5 0] External oscillator output
0sC1 6 6 I External oscillator input
VSS 7 7 P Ground
/INT1/GPIO1 8 8 I/0 RX Interrupt output (active low)/GPIO
/INTO/GPI100/ 9 9 /o TX Interrupt output (active low)/GPIO/
XSTBY Transceiver Standby output
SCK 10 10 I SPI clock input
SDI 11 11 I SPI data input
SDO 12 12 0 SPI data output
nCS 13 13 I SPI chip select input, Active low level
VDD 14 14 3 Positive Supply (+2.7V ~ +5.5V )
EP - 15 P Exposed Thermal Pad; connect to VSS
( Comments: P =Power, | = Input, O = Output )
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4. DEVICE OVERVIEW

4.1. Block Diagram

VDD
X Internal <] ncs
LDO SPI
Vss Interface —1X] sck
B =
—X] sbo
. —X] CLKO/SOF
Message RAM 1o
RAM Controller E INT
—X] INTO/GPIOO/XSTBY
—X] INT1/GPIO1
OSCH1
D CAN FD
= Oscillator C;nlro!lfr x| < RXCAN
N lodu Filter I TXCAN

( FIGURE 1-1: XLP2518FD BLOCK DIAGRAM )

Figure 1.1 shows the block diagram of the XLP2518FD device. It contains the following main blocks:

m The CAN FD Controller module implements the CAN FD protocol, and contains the FIFOs and Filters.
m The SPl interface is used to control the device by accessing Special Function Registers (SFR) and RAM.
m The RAM controller arbitrates the RAM accesses between the SPI and CAN FD Controller module.

m The Message RAM is used to store the data of the Message Objects.

m The oscillator generates the CAN clock.

m The Internal LDO and POR circuit.

m The I/O control.
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4.2. Application Circuit Example

Figure 1-2 shows an example of a typical application of the XLP2518FD device. In this example, the CAN FD
transceiver is power by +5V, but the XLP2518FD device can connect directly to high-speed CAN FD
transceivers. There are no external level shifters required when connecting VCC of the XLP2518FD and the
MCU/DSP/FPGA/SOC to VIO of the transceiver. The range of VCCis +2.7V to +5.5V.

The SPIl interface is used to configure and control the CAN FD controller to communicate with CAN BUS
devices. The XLP2518FD device signals interrupts to the MCU/DSP/FPGA/SOC by using INT, INTO and INT1.
Interrupts need to be cleared by the MCU/DSP/FPGA/SOC through SPI, so these Interrupt’s pins is option .

The CLKO pin is a test-point and default output as the frequency divider(1/1 or 1/2 or 1/4 or 1/10) of the
crystal oscillator X1. So it can be using as a clock source to the MCU/DSP/FPGA/SOC.
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| I
!l c2 |
TEST.POINT1 100aF MISO I
U1 SPI Interface |
nterface
'w FxCAN vop 14— MOSI .
RXCAN 2 3 |
CIKO 3 RXCAN nCS 12
CLKOISOF SDO !
JINT___ 4 1
A N SDI B Soi I
3 0sC2 SCKpt—— =<+ _ _ _ _ _ _ _ 1
% 7| OSC1 INTO#/GPIOOIXSTBY
» 4 Vss INTi#GPIOT f—/—— | L _ _ _ _ _ _ _
5 XLP2518FD LI 1 1
o rAOF |2 :
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LA ok Option Pins :
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( FIGURE 1-2: XLP2518FD INTERFACING WITH MCU/DSP/FPGA/SOC)
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5. CAN FD CONTROLLER MODULE

Figure 1-3 shows the main blocks of the CAN FD Controller module:

Mode SFR Time Stamping RAM
Control TBC Interface
FIFQ TXQ Control TX Handler Ei(c:: atgifer
Control TX Prioritization .p
Filter
Error CANTD
TEF Interrupt Eandlif Protocol
Control Control : g Bit Stream
Diagnostics
Processor

( FIGURE 1-3: CAN FD CORE BLOCK)

® The CAN FD Controller module has multiple modes:
--- Configuration
--- Normal CAN FD
--- Normal CAN 2.0
--- Sleep (normal Sleep mode and Low Power Mode)
--- Listen Only
--- Restricted Operation
--- Internal and External Loop back modes

® The CAN FD Bit Stream Processor (BSP) implements the Medium Access Control of the CAN FD
protocol described in ISO 11898-1:2015. It serializes and de-serializes the bit stream, encodes and
decodes the CAN FD frames, manages the medium access, acknowledges frames and detects and
signals errors.

® The TX Handler prioritizes the messages that are requested for transmission by the Transmit FIFOs.
It uses the RAM Interface to fetch the transmit data from RAM and provides it to the BSP for
transmission.

® The BSP provides received messages to the RX Handler. The RX Handler uses the Acceptance Filter
to filtern out messages that shall be stored into Receive FIFOs. It uses the RAM Interface to store
received data into RAM.

® Each FIFO can be configured either as a Transmit or Receive FIFO. The FIFO Control keeps track of
the FIFO Head and Tail, and calculates the User Address. For a TX FIFO, the User Address points to
the address in RAM where the data for the next transmit message shall be stored. For a RX FIFO, the
User Address points to the address in RAM where the data of the next receive message shall be read.
The User notifies the FIFO that a message was written to or read from RAM by incrementing the
Head/Tail of the FIFO.

® The Transmit Queue (TXQ) is a special transmit FIFO that transmits the messages based on the ID of
the messages stored in the queue.
® The Transmit Event FIFO (TEF) stores the message IDs of the transmitted messages.

® A free-running Time Base Counter is used to time stamp received messages. Messages in the TEF
can also be time stamped.

® The CAN FD Controller module generates interrupts when new messages are received or when
messages were transmitted successfully.

® The SFR are used to control and to read the status of the CAN FD Controller module.
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6. MEMORY ORGANIZATION

Figure 3-1 illustrates the main sections of the memory and its address ranges:

® XLP2518FD Special Function Registers

® CAN FD Controller module SFR

® Message Memory (RAM)

The SFR are 32-bit wide. The LSB is located at the lower address, for example, the LSB of CICON is

located at address 0x000, while its MSB is located at address 0x003.

Table 3-1 lists the XLP2518FD specific registers. The first column contains the address of the SFR.

Table 3-2 lists the registers of the CAN FD Controller module. The first column contains the

address of the SFR.

MSB LsB
Address - 32 bit > Address
0x003 B MSB LSB 0x000
CAN|FD Controller Module SFR
(752 BYTE)

Ox2EF Ox2EC
0x2F3 Ox2F0
Unimplemented
(272 BYTE)

Ox3FF O0x3FC
0x403 0X400
RAM
(ZKBYTE)

OxBFF 0xBFC
0xCO03 0xC00
Unimplemented
(512 BYTE)

OxDFF 0xDFC
0xEQ3 OxEOD
XLP2518 SFR
(24 BYTE)

OxE17 OxE14
OxE1B OxE18
Reserved
(488 BYTE)

OXFFF ’ OXFFC

( FIGURE 3-1: MEMORY MAP)
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TABLE 3-1: XLP2518FD REGISTER SUMMARY

Pl Name Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
EO3 0sc 31:24 — — — — — — — —
E02 23:16 — — — — — — — —
EO1 15:8 — — — SCLKRDY — OSCRDY — PLLRDY
EQO 7:0 — CLKODIV[1:0] SCLKDIV LPMEN OSCDIS — PLLEN
I0CON 31:24 — — — PM1 PMO
23:16 — — — — — — GPIO1 GPIOO
15:8 — — — — — — LAT1 LATO
EO4 7:0 — — — — — TRIS1 TRISO
CRC 31:24 — — — — — — FERRIE CRCERRIE
23:16 — — — — — — FERRIF CRCERRIF
15:8 CRC[15:8]
EO8 7:0 CRC[7:0]
ECCCON 31:24 = — = — — — — —
23:16 = = = = = = = =
15:8 = PARITY[6:0]
EOC 7.0 = = = = = DEDIE | SECE | ECCEN
ECCSTA | 3124 = = = = ERRADDR[11:8]
T 23:16 ERRADDR(7:0]
15:8 — — — — — — — —
E10 7:0 — — — — — DEDIF SECIF —
DEVID 31:24 — — — — — — — —
23:16 = = = = = = = =
15:8 = = = = = = = =
E14 7:0 1D[3:0] REV[3:0]
Note
1: The lower order byte of the 32-bit register resides at the low-order address.
2: The bit fields in the IOCON register must be written using single data byte SFR WRITE instructions.
www.xinluda.com 7/82 Rev 1.0



XINLUDA

|5 & iX

XLP2518FD

External CAN FD Controller with SPI Interface

TABLE 3-2: CAN FD CONTROLLER MODULE REGISTER SUMMARY

P — Bit ‘ Bit | Bit Bit Bit Bit Bit | Bit
31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
03 C1CON 31:24 TXBWS[3:0] ABAT REQOP[2:0]
02 23:16 OPMOD[2:0] TXQEN STEF SERR2LOM | ESIGM RTXAT
01 15:8 = = = BRSDIS BUSY WFT[1:0] WAKFIL
oo 7:0 — PXEDIS ISOCRCEN DNCNT[4:0]
CINBTCFG 31:24 BRP[7:0]
23:16 TSEG1[7:0]
15:8 = TSEG2[6:0]
04 7:0 — SIW[6:0]
C1DBTCFG 31:24 BRP[7:0]
23:16 = = = TSEG1[4:0]
15:8 = = = = TSEG2[3:0]
08 7:0 — — — — SIW[3:0]
C1TDC 31:24 — — — — — — EDGFLTEN | SID11EN
23:16 — — — — — — TDCMODI1:0]
15:8 — TDCO[6:0]
0C 7:0 — — TDCV[5:0]
C1TBC 31:24 TBC[31:24]
23:16 TBC[23:16]
15:8 TBC[15:8]
10 7:0 TBC[7:0]
C1TSCON 31:24 — — — — — — — —
23:16 = = = = = TSRES TSEOF TBCEN
15:8 = = = = = = TBCPRE[9:8]
14 7:0 TBCPRE[7:0]
C1VEC 31:24 — RXCODE[6:0]
23:16 = TXCODE[6:0]
15:8 — — — FILHIT[4:0]
18 7:0 ICODE[6:0]
C1INT 31:24 IVMIE WAKIE CERRIE SERRIE RXOVIE TXATIE SPICRCIE ECCIE
23:16 — — — TEFIE MODIE TBCIE RXIE TXIE
15:8 IVMIF WAKIE CERRIF SERRIE RXOVIE TXATIE SPICRCIE ECCIE
1C 7:0 — — — TEFIE MODIE TBCIE RXIE TXIE
C1RXIF 31:24 RFIF[31:24]
23:16 RFIF[23:16]
15:8 RFIF[15:8]
20 7:0 RFIF[7:1] —
CITXIF 31:24 TFIF[31:24]
23:16 TFIF[23:16]
15:8 TFIF[15:8]
24 7:0 TFIF[7:0]
C1RXOVIF 31:24 RFOVIF[31:24]
23:16 RFOVIF[23:16]
15:8 RFOVIF[15:8]
28 7:0 RFOVIF[7:1] —
C1TXATIF 31:24 TFATIF[31:24]
23:16 TFATIF[23:16]
15:8 TFATIF[15:8]
2C 7:0 TFATIF[7:0]
Note
1: The lower order byte of the 32-bit register resides at the low-order address.
2: Reserved register reads 0.
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TABLE 3-2: CAN FD CONTROLLER MODULE REGISTER SUMMARY (CONTINUED)

. — Bit ‘ Bit ‘ Bit ‘ Bit ‘ Bit ‘ Bit ‘ Bit ‘ Bit
31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
C1TXREQ 31:24 TXREQ[31:24]
23:16 TXREQ[23:16)
15:8 TXREQ[15:8]
30 7:0 TXREQ[7:0]
C1TREC 31:24 — — — — — — — —
23:16 — — TXBO TXBP RXBP TXWARN RXWARN EWARN
15:8 TEC[7:0]
34 7:0 REC[7:0]
C1BDIAGO | 31:24 DTERRCNT[7:0]
23:16 DRERRCNT[7:0]
15:8 NTERRCNT[7:0]
38 7:0 NRERRCNT[7:0]
C1BDIAG1 31:24 DLCMM ESI DCRCERR DSTUFERR DFORMERR — DBIT1ERR DBITOERR
23:16 TXBOERR — NCRCERR NSTUFERR NFORMERR NACKERR NBIT1ERR NBITOERR
15:8 EFMSGCNT[15:8]
3C 7:0 EFMSGCNT([7:0]
CITEFCON | 31:24 — — FSIZE[4:0]
23:16 — — — — — — — —
15:8 — — — — — FRESET — UINC
40 7:0 — — TEFTSEN — TEFOVIE TEFFIE TEFHIE TEFNEIE
CITEFSTA 31:24 — — — — — — — —
23:16 — — — — — — — —
15:8 — — — — — — — —
44 7:0 — — — — TEFOVIF TEFFIF TEFHIF TEFNEIF
CITEFUA 31:24 TEFUA[31:24]
23:16 TEFUA[23:16]
15:8 TEFUA[15:8]
48 7:0 TEFUA[7:0]
Reserved 31:24 Reserved[31:24]
@ 23:16 Reserved[23:16]
15:8 Reserved[15:8]
4C 7:0 Reserved([7:0]
€1TXQCo 31:24 PLSIZE[2:0] FSIZE[4:0]
N 23:16 — TXAT[1:0] TXPRI[4:0]
15:8 — — — — — — — —
50 7:0 TXEN — — TXATIE — TXQEIE — TXQNIE
CITXQSTA 31:24 — — — — — — — —
23:16 — — — — — — — —
15:8 = = = TXQCI[4:0]
54 7:0 TXABT TXLARB TXERR ™ATF [ — [ TXaEF — | TxanF
CITXQUA | 31:24 TXQUA[31:24]
23:16 TXQUA[23:16]
15:8 TXQUA[15:8]
58 7:0 TXQUA[7:0]
Note
1: The lower order byte of the 32-bit register resides at the low-order address.
2: Reserved register reads 0.
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TABLE 3-2: CAN FD CONTROLLER MODULE REGISTER SUMMARY (CONTINUED)

. — Bit | Bit | Bit Bit | i | Bit ‘ Bit | Bit
31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
C1FIFOCON1 31:24 PLSIZE[2:0] FSIZE[4:0]
23:16 — TXAT[1:0] TXPRI[4:0
15:8 — — — — — FRESET TXREQ UINC
5C 7:0 TXEN RTREN RXTSEN TXATIE RXOVIE TFERFFIE TFHRFHIE TFNRFNIE
C1FIFOSTA1 31:24 — = — — — — — —
23:16 = = = = = = = =
15:8 — — — FIFOCI[4:0]
60 7:0 TXABT TXLARB TXERR TXATIF | RXOVIF | TFERFFIF | TFHRFHIF TFENRFNIF
C1FIFOUA1 31:24 FIFOUA[31:24]
23:16 FIFOUA[23:16]
15:8 FIFOUA[15:8]
64 7:0 FIFOUA[7:0]
68 C1FIFOCON2 31:0 same as C1IFIFOCON1
6C C1FIFOSTA2 31:0 same as C1IFIFOSTA1
70 C1FIFOUA2 31:0 same as C1FIFOUA1
74 C1FIFOCON3 31:0 same as C1IFIFOCON1
78 C1FIFOSTA3 31:0 same as C1FIFOSTA1
7C C1FIFOUA3 31:0 same as C1IFIFOUA1
80 C1FIFOCON4 31:0 same as C1IFIFOCON1
84 C1FIFOSTA4 31:0 same as C1FIFOSTA1
88 C1FIFOUA4 31:0 same as C1IFIFOUA1
8C C1FIFOCONS 31:0 same as C1FIFOCON1
90 CI1FIFOSTAS 31:0 same as C1FIFOSTA1
94 C1FIFOUAS 31:0 same as C1IFIFOUA1
98 C1FIFOCON6 31:0 same as C1IFIFOCON1
9C C1FIFOSTA6 31:0 same as C1IFIFOSTA1
AO C1FIFOUA6 31:0 same as C1IFIFOUA1
Ad C1FIFOCON7 31:0 same as C1FIFOCON1
A8 C1FIFOSTA7 31:0 same as C1IFIFOSTA1
AC C1FIFOUA7 31:0 same as C1FIFOUA1
BO C1FIFOCON8 31:0 same as C1IFIFOCON1
B4 C1FIFOSTA8 31:0 same as C1FIFOSTA1
B8 C1FIFOUA8 31:0 same as C1IFIFOUA1
BC C1FIFOCON9 31:0 same as C1IFIFOCON1
co C1FIFOSTA9 31:0 same as C1IFIFOSTA1
Cca C1FIFOUA9 31:0 same as C1FIFOUA1
Cc8 C1FIFOCON10 31:0 same as C1IFIFOCON1
cc C1FIFOSTA10 31:0 same as C1IFIFOSTA1
DO C1FIFOUA10 31:0 same as C1FIFOUA1
D4 C1FIFOCON11 31:0 same as C1IFIFOCON1
D8 CIFIFOSTA11 31:0 same as C1IFIFOSTA1
DC C1FIFOUA11 31:0 same as C1FIFOUA1
EO C1FIFOCON12 31:0 same as C1IFIFOCON1
E4 C1FIFOSTA12 31:0 same as C1IFIFOSTA1
E8 C1FIFOUA12 31:0 same as C1FIFOUA1
EC C1FIFOCON13 31:0 same as C1IFIFOCON1
FO C1FIFOSTA13 31:0 same as C1FIFOSTA1
F4 C1FIFOUA13 31:0 same as C1FIFOUA1
F8 C1FIFOCON14 31:0 same as C1IFIFOCON1
FC C1FIFOSTA14 31:0 same as C1IFIFOSTA1
100 C1FIFOUA14 31:0 same as C1IFIFOUA1
Note
1: The lower order byte of the 32-bit register resides at the low-order address.
2: Reserved register reads 0.
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TABLE 3-2: CAN FD CONTROLLER MODULE REGISTER SUMMARY (CONTINUED)

. — Bit | Bit | Bit | Bit | Bit | Bit ‘ Bit | Bit
31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0

104 C1FIFOCON15 31:0 same as C1FIFOCON1
108 C1FIFOSTA15 31:0 same as C1IFIFOSTA1
10C C1FIFOUA15 31:0 same as C1FIFOUA1
110 C1FIFOCON16 31:0 same as C1FIFOCON1
114 C1FIFOSTA16 31:0 same as C1IFIFOSTA1
118 C1FIFOUAl6 31:0 same as C1FIFOUA1
11C C1FIFOCON17 31:0 same as C1FIFOCON1
120 C1FIFOSTA17 31:0 same as C1FIFOSTA1
124 C1FIFOUA17 31:0 same as C1IFIFOUA1
128 C1FIFOCON18 31:0 same as C1FIFOCON1
12C C1FIFOSTA18 31:0 same as C1FIFOSTA1
130 C1FIFOUA18 31:0 same as C1IFIFOUA1
134 C1FIFOCON19 31:0 same as C1FIFOCON1
138 C1FIFOSTA19 31:0 same as C1IFIFOSTA1
13C C1FIFOUA19 31:0 same as C1FIFOUA1
140 C1FIFOCON20 31:0 same as C1FIFOCON1
144 C1FIFOSTA20 31:0 same as C1FIFOSTA1
148 C1FIFOUA20 31:0 same as C1FIFOUA1
14C C1FIFOCON21 31:0 same as C1FIFOCON1
150 C1FIFOSTA21 31:0 same as C1FIFOSTA1
154 C1FIFOUA21 31:0 same as C1IFIFOUA1
158 C1FIFOCON22 31:0 same as C1FIFOCON1
15C C1FIFOSTA22 31:0 same as C1FIFOSTA1
160 C1FIFOUA22 31:0 same as C1IFIFOUA1
164 C1FIFOCON23 31:0 same as C1FIFOCON1
168 C1FIFOSTA23 31:0 same as C1IFIFOSTA1
16C C1FIFOUA23 31:0 same as C1FIFOUA1
170 C1FIFOCON24 31:0 same as C1FIFOCON1
174 C1FIFOSTA24 31:0 same as C1IFIFOSTA1
178 C1FIFOUA24 31:0 same as C1FIFOUA1
17C C1FIFOCON25 31:0 same as C1FIFOCON1
180 C1FIFOSTA25 31:0 same as C1IFIFOSTA1
184 C1FIFOUA25 31:0 same as C1FIFOUA1
188 C1FIFOCON26 31:0 same as C1FIFOCON1
18C C1FIFOSTA26 31:0 same as C1IFIFOSTA1
190 C1FIFOUA26 31:0 same as C1FIFOUA1
194 C1FIFOCON27 31:0 same as C1FIFOCON1
198 C1FIFOSTA27 31:0 same as C1FIFOSTA1
19C C1FIFOUA27 31:0 same as C1FIFOUA1
1A0 C1FIFOCON28 31:0 same as C1FIFOCON1
1A4 C1FIFOSTA28 31:0 same as C1IFIFOSTA1
1A8 C1FIFOUA28 31:0 same as C1FIFOUA1
1AC C1FIFOCON29 31:0 same as C1FIFOCON1
1BO C1FIFOSTA29 31:0 same as C1IFIFOSTA1
1B4 C1FIFOUA29 31:0 same as C1FIFOUA1
1B8 C1FIFOCON30 31:0 same as C1FIFOCON1
1BC C1FIFOSTA30 31:0 same as C1FIFOSTA1
1co C1FIFOUA30 31:0 same as C1IFIFOUA1
1ca C1FIFOCON31 31:0 same as C1FIFOCON1
1C8 C1FIFOSTA31 31:0 same as C1IFIFOSTA1
1cc C1FIFOUA31 31:0 same as C1IFIFOUA1

Note

1: The lower order byte of the 32-bit register resides at the low-order address.

2: Reserved register reads 0.
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TABLE 3-2: CAN FD CONTROLLER MODULE REGISTER SUMMARY (CONTINUED)

. — Bit Bit Bit Bit ‘ Bit ‘ Bit ‘ Bit ‘ Bit
31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
C1FLTCONO 31:24 FLTEN3 — — F3BP[4:0]
23:16 FLTEN2 — — F2BP[4:0]
15:8 FLTEN1 — — F1BP[4:0]
1D0 7:0 FLETNO — — FOBP[4:0]
C1FLTCON1 31:24 FLTEN7 — — F7BP[4:0]
23:16 FLTENG — — F6BP[4:0]
15:8 FLTENS — — F5BP[4:0]
1D4 7:0 FLETN4 — — FABP[4:0]
C1FLTCON2 31:24 FLTEN11 — — F11BP[4:0]
23:16 FLTEN10 — — F10BP[4:0]
15:8 FLTENS — — F9BP[4:0]
1D8 7:0 FLETNS — — F8BP[4:0]
C1FLTCON3 31:24 FLTEN15 — — F15BP[4:0]
23:16 FLTEN14 — — F14BP[4:0]
15:8 FLTEN13 — — F13BP[4:0]
1DC 7:0 FLETN12 — — F12BP[4:0]
C1FLTCON4 31:24 FLTEN19 — — F19BP[4:0]
23:16 FLTEN18 — — F18BP[4:0]
15:8 FLTEN17 — — F17BP[4:0]
1E0 7:0 FLETN16 — — F16BP[4:0]
C1FLTCONS 31:24 FLTEN23 — — F23BP[4:0]
23:16 FLTEN22 — — F22BP[4:0]
15:8 FLTEN21 — — F21BP[4:0]
1E4 7:0 FLETN20 — — F20BP[4:0]
C1FLTCON6 31:24 FLTEN27 — — F27BP[4:0]
23:16 FLTEN26 — — F26BP[4:0]
15:8 FLTEN25 — — F25BP[4:0]
1E8 7:0 FLETN24 — — F24BP[4:0]
C1FLTCON7? 31:24 FLTEN31 — — F31BP[4:0]
23:16 FLTEN30 — — F30BP[4:0]
15:8 FLTEN29 — — F29BP[4:0]
1EC 7:0 FLETN28 — — F28BP[4:0]
C1FLTOBJO 31:24 — EXIDE SID11 EID[17:6]
23:16 EID[12:5]
15:8 EID[4:0] | SID[10:8]
1F0 7:0 SID[7:0]
C1MASKO 31:24 — MIDE MSID11 | MEID[17:6]
23:16 MEID[12:5]
15:8 MEID[4:0] | MEID[10:8]
1F4 7:0 MEID[7:0]
1F8 CIFLTQBIJ1 31:0 same as C1FLTOBJO
1FC C1MASK1 31:0 same as CIMASKO
200 C1FLTQBIJ2 31:0 same as C1FLTOBJO
204 C1MASK2 31:0 same as CIMASKO
208 C1FLTQBI3 31:0 same as C1FLTOBJO
20C C1MASK3 31:0 same as CIMASKO
210 C1FLTQBJ4 31:0 same as C1FLTOBJO
214 C1MASK4 31:0 same as CIMASKO
218 C1FLTQBIJS 31:0 same as C1FLTOBJO
21C C1MASKS 31:0 same as CIMASKO
Note

1: The lower order byte of the 32-bit register resides at the low-order address.
2: Reserved register reads 0.
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TABLE 3-2: CAN FD CONTROLLER MODULE REGISTER SUMMARY (CONTINUED)

. — Bit | Bit | Bit | Bit ‘ Bit ‘ Bit ‘ Bit ‘ Bit
31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0

220 C1FLTQBI6 31:0 same as C1FLTOBJO
224 C1MASK6 31:0 same as CIMASKO
228 C1FLTQBJ7 31:0 same as C1FLTOBJO
22C C1MASK7 31:0 same as CIMASKO
230 C1FLTQBJ8 31:0 same as C1FLTOBJO
234 C1MASKS8 31:0 same as CIMASKO
238 C1FLTQBJ9 31:0 same as C1FLTOBJO
23C C1MASK9 31:0 same as CIMASKO
240 C1FLTQBJ10 31:0 same as C1FLTOBJO
244 C1MASK10 31:0 same as CIMASKO
248 CIFLTQBJ11 31:0 same as C1FLTOBJO
24C C1MASK11 31:0 same as CIMASKO
250 C1FLTQBJ12 31:0 same as C1FLTOBJO
254 C1MASK12 31:0 same as CIMASKO
258 C1FLTQBJ13 31:0 same as C1FLTOBJO
25C C1MASK13 31:0 same as CIMASKO
260 C1FLTQBJ14 31:0 same as C1FLTOBJO
264 C1MASK14 31:0 same as CIMASKO
268 C1FLTQBJ15 31:0 same as C1FLTOBJO
26C C1MASK15 31:0 same as CIMASKO
270 C1FLTQBJ16 31:0 same as C1FLTOBJO
274 C1MASK16 31:0 same as CIMASKO
278 C1FLTQBJ17 31:0 same as C1FLTOBJO
27C C1MASK17 31:0 same as CIMASKO
280 C1FLTQBJ18 31:0 same as C1FLTOBJO
284 C1MASK18 31:0 same as CIMASKO
288 C1FLTQBJ19 31:0 same as C1FLTOBJO
28C C1MASK19 31:0 same as CIMASKO
290 C1FLTQBJ20 31:0 same as C1FLTOBJO
294 C1MASK20 31:0 same as CIMASKO
298 C1FLTQBJ21 31:0 same as C1FLTOBJO
29C C1MASK21 31:0 same as CIMASKO
2A0 C1FLTQBJ22 31:0 same as C1FLTOBJO
2A4 C1MASK22 31:0 same as CIMASKO
2A8 C1FLTQBJ23 31:0 same as C1FLTOBJO
2AC C1MASK23 31:0 same as CIMASKO
2B0 C1FLTQBJ24 31:0 same as C1FLTOBJO
2B4 C1MASK24 31:0 same as CIMASKO
2B8 C1FLTQBJ25 31:0 same as C1FLTOBJO
2BC C1MASK25 31:0 same as CIMASKO
2C0 C1FLTQBJ26 31:0 same as C1FLTOBJO
24C C1MASK26 31:0 same as CIMASKO
2C8 C1FLTQBJ27 31:0 same as C1FLTOBJO
2CC C1MASK27 31:0 same as CIMASKO
2D0 C1FLTQBJ28 31:0 same as C1FLTOBJO
2D4 C1MASK28 31:0 same as CIMASKO
2D8 C1FLTQBJ29 31:0 same as C1FLTOBJO
2DC C1MASK29 31:0 same as CIMASKO
2E0 C1FLTQBIJ30 31:0 same as C1FLTOBJO
2E4 C1MASK30 31:0 same as CIMASKO
2E8 C1FLTQBJ31 31:0 same as C1FLTOBJO
2EC C1IMASK31 31:0 same as CIMASKO

Note 1: The lower order byte of the 32-bit register resides at the low-order address.

2: Reserved register reads 0.
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6.1. XLP2518FD Specific Registers
® Register 3-1: OSC

® Register 3-2: IOCON

® Register 3-3: CRC

® Register 3-4: ECCCON

® Register 3-5: ECCSTAT

® Register 3-6: DEVID

TABLE 3-3: REGISTER LEGEND

Symbol Description Symbol Description
R Readable bit HC Cleared by Hardware only
w Writable bit HS Set by Hardware only
U Unimplemented bit, read as ‘0 1 Bit is set at Reset
S Settable bit 0 Bit is cleared at Reset
C Clearable bit X Bit is unknown at Reset

EXAMPLE 3-1:

R/W - 0 indicates the bit is both readable and writable, and reads ‘0’ after a Reset.
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REGISTER 3-1: OSC— XLP2518FD OSCILLATOR CONTROL REGISTER

u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 31 bit 24
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 23 bit 16
u-0 u-0 u-0 u-0 uU-0 u-0 uU-0 u-0
— — — SCLKRDY — OSCRDY — PLLRDY
bit 15 bit 24
u-0 R/W-1 | R/W-1 R/W-0 R/W-0 HS/C- uU-0 R/W-0
— CLKODIV[1:0] SCLKDIV® | LPMEN®) | 0OSCDIS!? — PLLEN®
bit 37 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 31-13 Unimplemented: Read as ‘0’
bit 12 SCLKRDY: Synchronized SCLKDIV bit
1=SCLKDIV 1
0=SCLKDIVO
bit 11 Unimplemented: Read as ‘0’
bit 10 OSCRDY: Clock Ready

1 =Clock is running and stable
0 = Clock not ready or off

bit 9 Unimplemented: Read as ‘0’
bit 8 PLLRDY: PLL Ready

1 =PLL Locked

0 = PLL not ready

bit 7 Unimplemented: Read as ‘0’
bit 6-5 CLKODIV[1:0]: Clock Output Divisor
11 =CLKO is divided by 10
10 =CLKO is divided by 4
01 =CLKO is divided by 2
00 =CLKO is divided by 1

bit 4 SCLKDIV: System Clock Divisor
1 =SCLK is divided by 2
0=SCLK is divided by 1

Note

1: This bit can only be modified in Configuration mode.

2: Clearing OSCDIS while in Sleep mode will wake-up the device and put it back in Configuration mode.

3: Setting LPMEN does not actually put the device in LPM. It selects which Sleep mode will be entered after
requesting Sleep mode using CICON.REQOP. In order to wake up on RXCAN activity, CiINT.WAKIE must be set.
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bit 3 LPMEN: Low Power Mode (LPM) Enable®
1 = When in LPM, the device will stop the clock and power down the majority of
the chip. Register and RAM values will be lost. The device will wake-up due to
asserting nCS, or due to RXCAN activity. 0 = When in Sleep mode, the device will
stop the clock, and retain it’s register and RAM values. It will wake-up due to
clearing the OSCDIS bit, or due to RXCAN activity.

bit 2 OSCDIS: Clock (Oscillator) Disable!?
1 = Clock disabled, the device is in Sleep mode.
0 = Enable Clock

bit 1 Unimplemented: Read as ‘0’

bit 0 PLLEN: PLL Enablet?
1 = System Clock from 10x PLL
0 = System Clock comes directly from XTAL oscillator

Note

1: This bit can only be modified in Configuration mode.

2: Clearing OSCDIS while in Sleep mode will wake-up the device and put it back in Configuration mode.

3: Setting LPMEN does not actually put the device in LPM. It selects which Sleep mode will be entered after
requesting Sleep mode using CiICON.REQOP. In order to wake up on RXCAN activity, CiINT.WAKIE must be set.
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REGISTER 3-2: IOCON — INPUT/OUTPUT CONTROL REGISTER

u-0 R/W-0 R/W-0 R/W-0 u-0 u-0 R/W-1 R/W-1
— INTOD SOF TXCANOD — — PM1 PMO
bit 31 bit 24
u-0 u-0 u-0 u-0 u-0 u-0 R/W-x R/W-x
— — — — — — GPIO1 GPIOO
bit 23 bit 16
u-0 u-0 u-0 u-0 u-0 u-0 R/W-x R/W-x
— — — — — — LAT1 LATO
bit 15 bit 8
u-0 R/W-1 R/W-1 R/W-0 R/W-0 HS/C- u-0 R/W-0
— XSTBYEN — — — — TRIS1(Y TRISOY
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared X = Bit is unknown

bit 31
bit 30

bit 29

bit 28

bit 27-26
bit 25

bit 24

bit 23-18
bit 17

bit 16

Note

Unimplemented: Read as ‘0’

INTOD: Interrupt pins Open Drain Mode
1 =Open Drain Output
0 = Push/Pull Output

SOF: Start-Of-Frame signal
1 = SOF signal on CLKO pin
0 = Clock on CLKO pin

TXCANOD: TXCAN Open Drain Mode
1 = Open Drain Output
0 = Push/Pull Output

Unimplemented: Read as ‘0’

PM1: GPIO Pin Mode
1="Pinis used as GPIO1
0 = Interrupt Pin INT1, asserted when CiINT.RXIF and RXIE are set

PMO: GPIO Pin Mode
1 =Pinis used as GPIOO

0 = Interrupt Pin INTO, asserted when CIINT.TXIF and TXIE are set

Unimplemented: Read as ‘0’

GPIO1: GPIO1 Status
1 =Vepio1 > Viu
0 =Vapio1 < ViL

GPIOO0: GPIOO0 Status
1 =Vepioo > ViH
0 =Vapioo< ViL

1: If PMx =0, TRISx will be ignored and the pin will be an output.
2: The bit fields in the IOCON register must be written using single data byte SFR WRITE instructions.
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bit 15-10 Unimplemented: Read as ‘0

bit 9 LAT1: GPIO1 Latch
1 = Drive Pin High
0 = Drive Pin Low

bit 8 LATO: GPIOO Latch

1 = Drive Pin High
0 = Drive Pin Low

bit 7 Unimplemented: Read as ‘0’

bit 6 XSTBYEN: Enable Transceiver Standby Pin Control
1 = XSTBY control enabled
0 = XSTBY control disabled

bit 5-2 Unimplemented: Read as ‘0’
bit 1 TRIS1: GPIO1 Data Direction!¥
1=InputPin
0 = Output Pin
bit 0 TRISO: GPIO0 Data Direction(?
1=InputPin
0 = Output Pin
Note

1: If PMx =0, TRISx will be ignored and the pin will be an output.
2: The bit fields in the IOCON register must be written using single data byte SFR WRITE instructions.
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REGISTER 3-3: CRC— CRC REGISTER

uU-0 U-0 U-0 uU-0 uU-0 U-0 R/W-0 R/W-0
— — — — — — FERRIE CRCERRIE
bit 31 bit 24
u-0 u-0 u-0 u-0 u-0 u-0 HS/C-0 HS/C-0
— — — — — — FERRIF CRCERRIF
bit 23 bit 16
R-0 R-0 R-0 RO | RO | RO R-0 R-0
CRC[15:8]
bit 15 | bit 8
R-0 R-0 R-0 RO | RO | RO R-0 R-0
CRC[7:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ =Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 31-26 Unimplemented: Read as ‘0’
bit 25 FERRIE: CRC Command Format Error Interrupt Enable
bit 24 CRCERRIE: CRC Error Interrupt Enable
bit 23-18 Unimplemented: Read as ‘0’
bit 17 FERRIF: CRC Command Format Error Interrupt Flag

1= Number of Bytes mismatch during “SPI with CRC” command occurred
0 = No SPI CRC command format error occurred

bit 16 CRCERRIF: CRC Error Interrupt Flag
1 = CRC mismatch occurred
0= No CRC error has occurred

bit 15-0 CRC[15:0]: Cycle Redundancy Check from last CRC mismatch
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REGISTER 3-4: ECCCON — ECC CONTROL REGISTER

u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 31 bit 24
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 23 bit 16
U-0 RIW-0 [ R/W-0 RAW-0 | R/W-0 [ R/W-0 R/W-0 R/W-0
— PARITY[6:0]
bit 15 | bit 8
u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0
— — — — — DEDIE SECIE ECCEN
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-15 Unimplemented: Read as ‘0’
bit 14-8 PARITY[6:0]: Parity bits used during write to RAM when ECC is disabled
bit 7-3 Unimplemented: Read as ‘0’
bit 2 DEDIE: Double Error Detection Interrupt Enable Flag
bit 1 SECIE: Single Error Detection Interrupt Enable Flag
bit 0 ECCEN: ECCEnable
1=ECCenabled
0 = ECC disabled
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REGISTER 3-5: ECCSTAT — ECC STATUS REGISTER

U-0 U-0 U-0 U-0 R-0 RO | RO | RO
— — — — ERRADDR[11:8]
bit 31 bit 24
R-0 R-0 R-0 RO | RO | RO | RO | RO
ERRADDR[7:0]
bit 23 | bit 16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
bit 15 bit 8
U-0 U-0 U-0 U-0 U-0 HS/C-0 HS/C-0 U-0
— — — — — DEDIF SECIF —
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared X = Bit is unknown

bit 31-28
bit 27-16
bit 15-3
bit 2

bit 1

bit 0

Unimplemented: Read as ‘0’
ERRADDR[11:0]: Address where last ECC error occurred
Unimplemented: Read as ‘0’

DEDIF: Double Error Detection Interrupt Flag
1 =Double Error was detected
0=No Double Error Detection occurred

SECIF: Single Error Detection Interrupt Flag
1 = Single Error was detected
0= No Single Error occurred

Unimplemented: Read as ‘0
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REGISTER 3-6: DEVID — DEVICE ID REGISTER

uU-0 U-0 U-0 uU-0 uU-0 U-0 uU-0 uU-0
bit 31 bit 24
uU-0 U-0 U-0 uU-0 uU-0 U-0 uU-0 uU-0
bit 23 bit 16
u-0 U-0 U-0 u-0 u-0 U-0 u-0 u-0
bit 15 bit 8
R-0 RO | RO R-0 R-0 RO | RO | RO
ID[3:0] REV[3:0]
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ =Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-8 Unimplemented: Read as ‘0’
bit 7-4 ID[3:0]: Device ID
bit 3-0 REV[3:0]: Silicon Revision
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6.2. CAN FD Controller Module Registers

Configuration Registers
e Register 3-7: CiCON

e Register 3-8: CiINBTCFG
e Register 3-9: CiDBTCFG
e Register 3-10: CiTDC

® Register 3-11: GiTBC

® Register 3-12: CiTSCON

Interrupt and Status Registers
e Register 3-13: GiVEC

e Register 3-14: GiINT

e Register 3-15: CiRXIF

e Register 3-16: CiRXOVIF

e Register 3-17: CiTXIF

e Register 3-18: CiTXATIF

® Register 3-19: CGiTXREQ

Error and Diagnostic Registers
e Register 3-20: GiTREC

* Register 3-21: CiBDIAGO

e Register 3-22: CiBDIAG1

Fifo Control and Status Registers

e Register 3-23: CiTEFCON

e Register 3-24: CiTEFSTA

e Register 3-25: CGiTEFUA

e Register 3-26: CiTXQCON

e Register 3-27: CiTXQSTA

e Register 3-28: CiTXQUA

e Register 3-29: CiFIFOCONm -m=1to 31
e Register 3-30: CiFIFOSTAm—m=1to 31
e Register 3-31: CiFIFOUAM —m=1to 31

Filter Configuration and Control Registers
e Register 3-32: CIFLTCONm—-m=0to 7
e Register 3-33: CiFLTOBIm-m=0to 31

Note: The ‘I’ shown in the register identifier denotes CANi, for example, CICON.
The XLP2518FD device contains one CANFD Controller Module.

TABLE 3-4: REGISTER LEGEND

Sym Description Sym Description
R Readable bit HC Cleared by Hardware only
W Writable bit HS Set by Hardware only
U Unimplemented bit, read as ‘0’ 1 Bit is set at Reset
S Settable bit 0 Bit is cleared at Reset
C Clearable bit X Bit is unknown at Reset
EXAMPLE 3-2:

R/W - 0 indicates the bit is both readable and writable, and reads ‘0’ after a Reset.
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REGISTER 3-7: CiCON — CAN CONTROL REGISTER

R/W-0 RIW-0 | R/W-0 | R/W-0 R/W-0 R/W-1 | R/W-0 | R/W-0
TXBWS[3:0] ABAT REQOP[2:0]
bit 31 bit 24
R1 | RO | RO R/W-1 R/W-1 R/W-0 R/W-0 R/W-0
OPMODI[2:0] TXQEN(Y STEF(Y SEEAR(ZI)LO ESIGM(Y RTXAT(Y
bit 23 bit 16
u-0 U-0 U-0 R/W-0 R-0 R/W-1 | R/W-1 R/W-1
= = = BRSDIS BUSY WFT[1:0] WAKFIL(Y
bit 15 bit 8
U-0 R/W-1 R/W-1 RIW-0 | RW-O | RW-0O | RW-0 | R/W-0
— PXEDIS! " 'S?\IC('})CE DNCNT([4:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-28 TXBWS[3:0]: Transmit Bandwidth Sharing bits
Delay between two consecutive transmissions (in arbitration bit times)
0000 = No delay
0001=2
0010=4
0011=8
0100=16
0101=32
0110=64
0111=128
1000 = 256
1001 =512
1010 =1024
1011 = 2048
1111-1100 = 4096
bit 27 ABAT: Abort All Pending Transmissions bit
1 =Signal all transmit FIFOs to abort transmission
0 = Module will clear this bit when all transmissions were aborted
Note

1: These bits can only be modified in Configuration mode.
2: In Sleep mode, the OPMOD bits indicate Configuration mode (OPMOD = 100) and OSC. OSCDIS will read as ‘1’.
The application software should use these bit fields as a handshake indication for the Sleep mode request.
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REGISTER 3-7: CiCON — CAN CONTROL REGISTER (CONTINUED)

bit 26-24

bit 23-21

bit 20

bit 19

bit 18

bit 17

bit 16

bit 15-13
bit 12

bit 11

bit 10-9

REQOP[2:0]: Request Operation Mode bits

000 = Set Normal CAN FD mode; supports mixing of CAN FD and Classic CAN 2.0
frames

001 = Set Sleep mode

010 = Set Internal Loopback mode

011 = Set Listen Only mode

100 = Set Configuration mode

101 = Set External Loopback mode

110 = Set Normal CAN 2.0 mode; possible error frames on CAN FD frames

111 =Set Restricted Operation mode

OPMOD[2:0]: Operation Mode Status bits!?

000 = Module is in Normal CAN FD mode; supports mixing of CAN FD and Classic CAN
2.0 frames

001 = Module is in Sleep mode

010 = Module is in Internal Loopback mode

011 = Module is in Listen Only mode

100 = Module is in Configuration mode

101 = Module is in External Loopback mode

110 = Module is Normal CAN 2.0 mode; possible error frames on CAN FD frames

111 = Module is Restricted Operation mode

TXQEN: Enable Transmit Queue bit!?
1=Enables TXQ and reserves space in RAM
0 = Do not reserve space in RAM for TXQ

STEF: Store in Transmit Event FIFO bit(V
1 =Saves transmitted messages in TEF and reserves space in RAM
0 = Do not save transmitted messages in TEF

SERR2LOM: Transition to Listen Only Mode on System Error bit!?
1 =Transition to Listen Only Mode
0 = Transition to Restricted Operation Mode

ESIGM: Transmit ESI in Gateway Mode bit!?

1 =ESlis transmitted recessive when ESI of message is high or CAN controller error
passive

0 = ESl reflects error status of CAN controller

RTXAT: Restrict Retransmission Attempts bit(?
1 =Restricted retransmission attempts, CiIFIFOCONmM.TXAT is used
0 = Unlimited number of retransmission attempts, CiIFIFOCONmM.TXAT will be ignored

Unimplemented: Read as ‘0’

BRSDIS: Bit Rate Switching Disable bit
1 = Bit Rate Switching is Disabled, regardless of BRS in the Transmit Message Object
0 = Bit Rate Switching depends on BRS in the Transmit Message Object

BUSY: CAN Module is Busy bit
1=The CAN module is transmitting or receiving a message
0 = The CAN module is inactive

WFT[1:0]: Selectable Wake-up Filter Time bits
00 = TOOFILTER
01 =TO1FILTER
10 =T10FILTER
11 =T11FILTER

Note: Please refer to Table 7-5.
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REGISTER 3-7: CiCON — CAN CONTROL REGISTER (CONTINUED)

bit 8

bit 7
bit 6

bit 5

bit 4-0

Note

WAKFIL: Enable CAN Bus Line Wake-up Filter bit(
1 =Use CAN bus line filter for wake-up
0 = CAN bus line filter is not used for wake-up

Unimplemented: Read as ‘0’

PXEDIS: Protocol Exception Event Detection Disabled bit(¥

A recessive “res bit” following a recessive FDF bit is called a Protocol Exception.

1 = Protocol Exception is treated as a Form Error.

0= If a Protocol Exception is detected, the CAN FD Controller Module will enter
Bus Integrating state.

ISOCRCEN: Enable ISO CRC in CAN FD Frames bit(¥

1 = Include Stuff Bit Count in CRC Field and use Non-Zero CRC Initialization Vector
according to ISO 11898-1:2015

0 = Do NOT include Stuff Bit Count in CRC Field and use CRC Initialization Vector
with all zeros

DNCNT[4:0]: Device Net Filter Bit Number bits
10011-11111 = Invalid Selection (compare up to 18-bits of data with EID)
10010 = Compare up to data byte 2 bit 6 with EID17

00001 = Compare up to data byte 0 bit 7 with EIDO
00000 = Do not compare data bytes

1: These bits can only be modified in Configuration mode.
2: In Sleep mode, the OPMOD bits indicate Configuration mode (OPMOD = 100) and OSC. OSCDIS will read as ‘1’.
The application software should use these bit fields as a handshake indication for the Sleep mode request.
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REGISTER 3-8: CINBTCFG — NOMINAL BIT TIME CONFIGURATION REGISTER

R/W-0 RA'W-0 | R/W-0 | RWO | RWO | RW-0 | RW-0 | R/W-0
BRP[7:0]
bit 31 | bit 24
R'W-0 | RW-0 | RW-1 | RW-1 | RW-1 | RW-1 | R/W-1 | R/W-0
TSEG1([7:0]
bit 23 | bit 16
U-0 RA'W-0 | RW-0 | RW-O | RW-1 | RMW-1 | RW-1 | R/W-1
— TSEG2(6:0]
bit 15 | bit 8
U-0 RA'W-0 | R/W-0 | RW-O | RW-1 | RW-1 | R/W-1 | R/W-1
_— SIW[6:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-24

bit 23-16

bit 15
bit 14-8

bit 7
bit 6-0

Note

BRP[7:0]: Baud Rate Prescaler bits
11111111 =TQ = 256/Fsys
0000 0000 =TQ = 1/Fsys
TSEG1[7:0]: Time Segment 1 bits (Propagation Segment + Phase Segment 1)
1111 1111 = Length is 256 x TQ
0000 0000 = Lengthis 1 x TQ
Unimplemented: Read as ‘0’
TSEG2[6:0]: Time Segment 2 bits (Phase Segment 2)
1111111 =Lengthis 128 x TQ
000 0000 = Lengthis 1 xTQ
Unimplemented: Read as ‘0’
SJW[6:0]: Synchronization Jump Width bits
1111111 = Length is 128 x TQ

000 0000 = Lengthis 1 xTQ

1: This register can only be modified in Configuration mode.
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REGISTER 3-9: CiDBTCFG — DATA BIT TIME CONFIGURATION REGISTER

R/W-0 RA'W-0 | R/W-0 | RWO | RWO | RW-0 | RW-0 | R/W-0
BRP[7:0]

bit 31 | bit 24
U-0 U-0 U-0 RAW-0 | RW-1 | R/W-1 | R/W-1 | R/W-0
— — — TSEG1[4:0]

bit 23 | bit 16
U-0 U-0 U-0 U-0 RAW-0 | R/W-0 | R/W-1 | R/W-1
— — — — TSEG2[3:0]

bit 15 bit 8
U-0 U-0 U-0 U-0 RAIW-0 | R/W-0 | R/W-1 | R/W-1
— — — — SIW([3:0]

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-24

bit 23-21
bit 20-16

bit 15-12
bit 11-8

bit 7-4
bit 3-0

Note

BRP[7:0]: Baud Rate Prescaler bits

11111111 =TQ = 256/Fsys

0000 0000 = TQ = 1/Fsys

Unimplemented: Read as ‘0’

TSEG1[4:0]: Time Segment 1 bits (Propagation Segment + Phase Segment 1)
11111 =Lengthis 32 xTQ

00000 = Lengthis 1 x TQ

Unimplemented: Read as ‘0’

TSEG2[3:0]: Time Segment 2 bits (Phase Segment 2)
1111 =Lengthis 16 x TQ

0000 = Lengthis 1 x TQ

Unimplemented: Read as ‘0’

SJW[3:0]: Synchronization Jump Width bits

1111 = Lengthis 16 x TQ

0000 = Lengthis 1 x TQ

1: This register can only be modified in Configuration mode.
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REGISTER 3-10: CiTDC — TRANSMITTER DELAY COMPENSATION REGISTER

U-0 u-0 u-0 U-0 U-0 u-0 R/W-0 R/W-0
— — — — — — EDGFLTEN | SID11EN

bit 31 bit 24
U-0 U-0 U-0 U-0 U-0 U-0 R/W-1 [ R/W-0
— — — — — — TDCMODI[1:0]

bit 23 bit 16
U-0 RAW-0 | RW-0 | RW-1 | RW-0 [ RW-0 [ RW-0 [ R/W-O
— TDCO[6:0]

bit 15 | bit 8
U-0 U-0 RAW-0 | R/W-0 | RW-0 [ RW-0 [ RW-0 [ R/W-O
— — TDCV[5:0]

bit 7 | bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-26
bit 25

bit 24

bit 23-18
bit 17-16

bit 15
bit 14-8

bit 7-6
bit 5-0

Unimplemented: Read as ‘0’

EDGFLTEN: Enable Edge Filtering during Bus Integration state bit
1 = Edge Filtering enabled, according to ISO 11898-1:2015
0 = Edge Filtering disabled

SID11EN: Enable 12-Bit SID in CAN FD Base Format Messages bit

1=RRSis used as SID11 in CAN FD base format messages: SID[11:0] = {SID[10:0],
SID11}

0= Do not use RRS; SID[10:0] according to ISO 11898-1:2015

Unimplemented: Read as ‘0’

TDCMODI[1:0]: Transmitter Delay Compensation Mode bits; Secondary Sample Point
(SSP)

10-11 = Auto; measure delay and add TDCO.

01 = Manual; Do not measure, use TDCV + TDCO from register

00 = TDC Disabled

Unimplemented: Read as ‘0’

TDCO[6:0]: Transmitter Delay Compensation Offset bits; Secondary Sample Point (SSP)
Two's complement; offset can be positive, zero, or negative.
0111111 =63 x TSYSCLK

000 0000 = 0 x TSYSCLK

1111111 =-64 x TSYSCLK
Unimplemented: Read as ‘0’

TDCV[5:0]: Transmitter Delay Compensation Value bits; Secondary Sample Point (SSP)
111111 = 63 x TSYSCLK

00 0000 =0 x TSYSCLK

Note 1: This register can only be modified in Configuration mode.
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REGISTER 3-11: CiTBC — TIME BASE COUNTER REGISTER

R/W-0 RA'W-0 | R/W-0 | RWO | RWO | RW-0 | RW-0 | R/W-0
TBC[31:24]
bit 31 | bit 24
R'W-0 | RW-0 | RW-0 | RWO | RW-O | RW-0 | R/W-0 | R/W-0
TBC[23:16]
bit 23 | bit 16
RW-0 | RW-0 | RW-0 | RWO | RWO | RW-0 | RW-0 | R/W-O
TBC[15:8]
bit 15 | bit 8
RW-0 | RW-0 | RW-0 | RWO | RW-O | RW-0 | RW-0 | R/W-0
TBC[7:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit31-0 TBC[31:0]: Time Base Counter bits
This is a free running timer that increments every TBCPRE clocks when TBCEN is set
Note

1: The TBC will be stopped and reset when TBCEN =0.
2: The TBC prescaler count will be reset on any write to CiTBC (CiTSCON.TBCPRE will be unaffected).
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REGISTER 3-12: CiTSCON — TIME STAMP CONTROL REGISTER

u-0 U-0 U-0 u-0 u-0 U-0 u-0 U-0

bit 31 bit 24
u-0 U-0 U-0 u-0 u-0 R/W-0 R/W-0 R/W-0
— — — — — TSRES TSEOF TBCEN

bit 23 bit 16
u-0 U-0 U-0 u-0 u-0 U-0 R/W-0 | R/W-0
— — — — — — TBCPRE[9:8]

bit 15 bit 8

RAW-0 | RW-0 [ RW-0 [ RW-0 | RW-0 [ RW-O0 [ RW-0 [ R/W-O
TBCPRE[7:0]

bit 7 | bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ =Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-19
bit 18

bit 17

bit 16

bit 15-10
bit 9-0

Unimplemented: Read as ‘0’

TSRES: Time Stamp res bit (FD Frames only)
1 = at sample point of the bit following the FDF bit.
0 = at sample point of SOF

TSEOF: Time Stamp EOF bit

1 =Time Stamp when frame is taken valid:
- RX no error until last but one bit of EOF
- TX no error until the end of EOF

0 =Time Stamp at “beginning” of Frame:
- Classical Frame: at sample point of SOF
- FD Frame: see TSRES bit.

TBCEN: Time Base Counter Enable bit
1 =Enable TBC
0 = Stop and reset TBC

Unimplemented: Read as ‘0’
TBCPRE[9:0]: Time Base Counter Prescaler bits
1023 = TBC increments every 1024 clocks

0=TBCincrements every 1 clock
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REGISTER 3-13: CiVEC — INTERRUPT CODE REGISTER

U-0 R1 | RO | RO | RO | RO RO | RO
— RXCODE[6:0]' !
bit 31 | bit 24
U-0 R-1 R-0 RO | RO | RO RO | RO
— TXCODE[6:0]' ¥
bit 23 | bit 16
U-0 U-0 U-0 RO | RO | RO | RO R-0
— — — FILHIT[4:0]
bit 15 | bit 8
U-0 R-1 R-0 RO | RO | RO | RO R-0
— ICODE[6:0]' !
bit 7 | Bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31
bit 30-24

bit 23
bit 22-16

bit 15-13
bit 12-8

Note

Unimplemented: Read as ‘0’

RXCODE[6:0]: Receive Interrupt Flag Code bits'Y
1000001-1111111 =Reserved

1000000 = No interrupt

0100000-0111111 = Reserved

0011111 =FIFO 31 Interrupt (RFIF[31] set)

0000010 = FIFO 2 Interrupt (RFIF[2] set)
0000001 = FIFO 1 Interrupt (RFIF[1] set)
0000000 = Reserved. FIFO 0 cannot receive.

Unimplemented: Read as ‘0

TXCODE[6:0]: Transmit Interrupt Flag Code bits(?
1000001-1111111 =Reserved

1000000 = No interrupt

0100000-0111111 = Reserved

0011111 =FIFO 31 Interrupt (TFIF[31] set)

0000001 = FIFO 1 Interrupt (TFIF[1] set)
0000000 = TXQ Interrupt (TFIF[0] set)

Unimplemented: Read as ‘0

FILHIT[4:0]: Filter Hit Number bits'¥
11111 = Filter 31
11110 = Filter 30

00001 = Filter 1
00000 = Filter 0

1: If multiple interrupts are pending, the interrupt with the highest number will be indicated.
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REGISTER 3-13: CiVEC — INTERRUPT CODE REGISTER (CONTINUED)

bit 7
bit 6-0

Note

Unimplemented: Read as ‘0’

ICODE[6:0]: Interrupt Flag Code bits'?

1001011-1111111 =Reserved

1001010 = Transmit Attempt Interrupt (any bit in CiITXATIF set)

1001001 = Transmit Event FIFO Interrupt (any bit in CiTEFIF set)

1001000 = Invalid Message Occurred (IVMIF/IE)

1000111 = Operation Mode Change Occurred (MODIF/IE)

1000110 = TBC Overflow (TBCIF/IE)

1000101 = RX/TX MAB Overflow/Underflow (RX: message received before previous
message was

saved to memory; TX: can't feed TX MAB fast enough to transmit consistent data.)

(SERRIF/IE)

1000100 = Address Error Interrupt (illegal FIFO address presented to system)
(SERRIF/IE)

1000011 = Receive FIFO Overflow Interrupt (any bit in CIRXOVIF set)

1000010 = Wake-up interrupt (WAKIF/WAKIE)

1000001 = Error Interrupt (CERRIF/IE)

1000000 = No interrupt

0100000-0111111 = Reserved

0011111 =FIFO 31 Interrupt (TFIF[31] or RFIF[31] set)

0000001 = FIFO 1 Interrupt (TFIF[1] or RFIF[1] set)
0000000 = TXQ Interrupt (TFIF[0] set)

1: If multiple interrupts are pending, the interrupt with the highest number will be indicated.
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REGISTER 3-14: CiINT — INTERRUPT REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IVMIE WAKIE CERRIE SERRIE RXOVIE TXAIE SPICRCIE ECCIE
bit 31 bit 24

u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — TEFIE MODIE TBCIE RXIE TXIE
bit 31 bit 16
HS/C-0 HS/C-0 HS/C-0 HS/C-0 R-0 R-0 R/W-0 R/W-0
IVMIF'Y | WAKIF'Y | CERRIF'® | SERRIF'Y | RXOVIF TXATIF SRICRCIF ECCIF
bit 15 bit 8
u-0 u-0 u-0 R-0 HS/C-0 HS/C-0 R-0 R-0
= = = TEFIF MODIFY | TBCIFY RXIF TXIF
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ =Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31 IVMIE: Invalid Message Interrupt Enable bit
bit 30 WAKIE: Bus Wake Up Interrupt Enable bit
bit 29 CERRIE: CAN Bus Error Interrupt Enable bit
bit 28 SERRIE: System Error Interrupt Enable bit
bit 27 RXOVIE: Receive FIFO Overflow Interrupt Enable bit
bit 26 TXATIE: Transmit Attempt Interrupt Enable bit
bit 25 SPICRCIE: SPI CRC Error Interrupt Enable bit
bit 24 ECCIE: ECC Error Interrupt Enable bit
bit 23-21 Unimplemented: Read as ‘0’
bit 20 TEFIE: Transmit Event FIFO Interrupt Enable bit
bit 19 MODIE: Mode Change Interrupt Enable bit
bit 18 TBCIE: Time Base Counter Interrupt Enable bit
bit 17 RXIE: Receive FIFO Interrupt Enable bit
bit 16 TXIE: Transmit FIFO Interrupt Enable bit
bit 15 IVMIF: Invalid Message Interrupt Flag bit‘Y
bit 14 WAKIF: Bus Wake Up Interrupt Flag bit‘¥
bit 13 CERRIF: CAN Bus Error Interrupt Flag bit!®
bit 12 SERRIF: System Error Interrupt Flag bit(?
1 = A system error occurred
0=No system error occurred
Note
1: Flags are set by hardware and cleared by application.
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REGISTER 3-14: GiINT — INTERRUPT REGISTER(CONTINUED)
bit 11 RXOVIF: Receive Object Overflow Interrupt Flag bit
1 = Receive FIFO overflow occurred
0 = No receive FIFO overflow has occurred
bit 10 TXATIF: Transmit Attempt Interrupt Flag bit
bit 9 SPICRCIF: SPI CRC Error Interrupt Flag bit
bit 8 ECCIF: ECC Error Interrupt Flag bit
bit 7-5 Unimplemented: Read as ‘0’
bit 4 TEFIF: Transmit Event FIFO Interrupt Flag bit
1 =TEF interrupt pending
0 = No TEF interrupts pending
bit 3 MODIF: Operation Mode Change Interrupt Flag bit!?
1 = Operation mode change occurred (OPMOD has changed)
0 = No mode change occurred
bit 2 TBCIF: Time Base Counter Overflow Interrupt Flag bit(¥
1 =TBC has overflowed
0=TBC did not overflow
bit 1 RXIF: Receive FIFO Interrupt Flag bit
1 = Receive FIFO interrupt pending
0= No receive FIFO interrupts pending
bit 0 TXIF: Transmit FIFO Interrupt Flag bit
1 =Transmit FIFO interrupt pending
0 = No transmit FIFO interrupts pending
Note
1: Flags are set by hardware and cleared by application.
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REGISTER 3-15: CiRXIF — RECEIVE INTERRUPT STATUS REGISTER

R-0 RO | RO | RO | RO | RO | RO R-0
RFIF[31:24]
bit 31 | bit 24
R-0 R-0 R-0 RO | RO | RO R-0 R-0
RFIF[23:16]
bit 23 | bit 16
R-0 R-0 R-0 RO | RO | RO R-0 R-0
RFIF[15:8]
bit 15 | Bit 8
R-0 R-0 RO | RO | RO | RO R-0 U-0
RFIF[7:1] —
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0
-n =Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-1 RFIF[31:1]: Receive FIFO Interrupt Pending bits'?

1=0ne or more enabled receive FIFO interrupts are pending
0 = No enabled receive FIFO interrupts are pending

bit 0 Unimplemented: Read as ‘0

Note

1: RFIF = ‘or’ of enabled RXFIFO flags; flags will be cleared when the condition of the FIFO terminates.
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REGISTER 3-16: CiRXOVIF — RECEIVE OVERFLOW INTERRUPT STATUS REGISTER

R-0 RO | RO | RO | RO | RO | RO | RO
RFOVIF[31:24]
bit 31 | bit 24
R-0 R-0 R-0 RO | RO | RO R-0 R-0
RFOVIF[23:16]
bit 23 | bit 16
R-0 R-0 R-0 RO | RO | RO R-0 R-0
RFOVIF[15:8]
bit 15 | Bit 8
R-0 R-0 RO | RO | RO | RO R-0 U-0
RFOVIF[7:1] —
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-1

bit 0

Note

Unimplemented: Read as ‘0’

1: Flags need to be cleared in FIFO register

RFOVIF[31:1]: Receive FIFO Overflow Interrupt Pending bits
1 = Interrupt is pending
0 = Interrupt not pending
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REGISTER 3-17: CiTXIF — TRANSMIT INTERRUPT STATUS REGISTER

RO | RO | RO | RO | RO [ RO | RO R-0
TFIF[31:24]
bit 31 | bit 24
R-0 R-0 R-0 RO | RO | RO R-0 R-0
TFIF[23:16](Y
bit 23 | bit 16
R-0 R-0 R-0 RO | RO | RO R-0 R-0
TFIF[15:8]'Y
bit 15 | Bit 8
R-0 R-0 R-0 RO | RO R-0 R-0 R-0
TFIF[7:0]'Y
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-0

Note

TFIF[31:0]: Transmit FIFO/TXQ (? Interrupt Pending bits'Y
1= One or more enabled transmit FIFO/TXQ interrupts are pending
0 = No enabled transmit FIFO/TXQ interrupt are pending

1: TFIF = ‘or’ of the enabled TXFIFO flags; flags will be cleared when the condition of the FIFO terminates.
2: TFIF[O] is for the Transmit Queue.
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REGISTER 3-18: CiTXATIF — TRANSMIT ATTEMPT INTERRUPT STATUS REGISTER

R-0 RO | RO | RO | RO | RO | RO | RO
TFATIF[31:24](Y
bit 31 | bit 24
R-0 R-0 R-0 RO | RO | RO R-0 R-0
TFATIF[23:16]]' ¥
bit 23 | bit 16
R-0 R-0 R-0 RO | RO | RO R-0 R-0
TFATIF[15:8]' Y
bit 15 | Bit 8
R-0 R-0 R-0 RO | RO | RO R-0 R-0
TFATIF[7:0]'Y
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 31-0 TFATIF[31:0]: Transmit FIFO/TXQ (2 Attempt Interrupt Pending bits!?

1 = Interrupt is pending
0 = Interrupt not pending

Note
1: Flags need to be cleared in FIFO register
2: TFATIF[O] is for the Transmit Queue.
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REGISTER 3-19: CiTXREQ — TRANSMIT REQUEST REGISTER

S/HC-0

S/HC-0 | S/HCO | S/HCO | S/HCO | S/HCO | S/HCO | S/HCO

TXREQ[31:24]

bit 31

| bit 24

S/HC-0 | S/HCO | SHCO | S/HC-O | S/HC-O | S/HCO | S/HCO | S/HCO

TXREQ[23:16]

bit 23

| bit 16

S/HC-0 | S/HCO | SHCO | S/HC-O | S/HCO | S/HCO | S/HCO | S/HCO

TXREQ[15:8]

bit 15

| Bit 8

S/HC-0 | S/HCO | S/HCO | S/HC-O | S/HCO | S/HCO | S/HCO | S/HCO

TXREQ[7:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ =Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-1

bit 0

TXREQ[31:1]: Message Send Request bits

TXEN=1 (Object configured as a Transmit Object)

Setting this bit to ‘1’ requests sending a message.

The bit will automatically clear when the message(s) queued in the object is (are)
successfully sent.

This bit can NOT be used for aborting a transmission.

TXEN=0 (Object configured as a Receive Object)

This bit has no effect

TXREQ[O]: Transmit Queue Message Send Request bit

Setting this bit to ‘1’ requests sending a message.

The bit will automatically clear when the message(s) queued in the object is (are)
successfully sent.

This bit can NOT be used for aborting a transmission.
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REGISTER 3-20: CiTREC — TRANSMIT/RECEIVE ERROR COUNT REGISTER

u-0 U-0 U-0 u-0 u-0 U-0 u-0 u-0
bit 31 bit 24
U-0 U-0 R-1 R-0 R-0 R-0 R-0 R-0
— — TXBO TXBP RXBP TXWARN RXWARN EWARN
bit 23 bit 16
R-0 R-0 R-0 RO | RO | RO R-0 R-0
TEC[7:0]
bit 15 | Bit 8
R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
REC[7:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n =Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-22

bit 21

bit 20
bit 19
bit 18
bit 17
bit 16
bit 15-8
bit 7-0

Unimplemented: Read as ‘0’

TXBO: Transmitter in Bus Off State bit (TEC > 255)

In Configuration mode, TXBO is set, since the module is not on the bus.

TXBP: Transmitter in Error Passive State bit (TEC > 127)

RXBP: Receiver in Error Passive State bit (REC > 127)

TXWARN: Transmitter in Error Warning State bit (128 > TEC > 95)

RXWARN: Receiver in Error Warning State bit (128 > REC > 95)

EWARN: Transmitter or Receiver is in Error Warning State bit

TEC[7:0]: Transmit Error Counter bits

REC[7:0]: Receive Error Counter bits
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REGISTER 3-21: CiBDIAGO — BUS DIAGNOSTIC REGISTER 0

R/W-0 RAW-0 | R/W-0 | RW-O | R/W-O | R/W-0 R/W-0 R/W-0
NRERRCNT([7:0]
bit 31 | bit 24
R'W-0 | RW-0 | R/W-0 | RW-O | RW-0 | R/W-0 R/W-0 R/W-0
NRERRCNT([7:0]
Bit23 | bit 16
RW-0 | RW-0 | RW-0 | RWO | RW-0 | R/W-0 R/W-0 R/W-0
NRERRCNT([7:0]
bit 15 | bit 8
RW-0 | RW-0 | RW-0 | RWO | RW-0 | R/W-0 R/W-0 R/W-0
NRERRCNT([7:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n =Value at POR ‘1’ = Bitis set ‘0’ =Bit is cleared x = Bit is unknown
bit 31-24 DTERRCNT[7:0]: Data Bit Rate Transmit Error Counter bits
bit 23-16 DRERRCNT[7:0]: Data Bit Rate Receive Error Counter bits
bit 15-8 NTERRCNT[7:0]: Nominal Bit Rate Transmit Error Counter bits
bit 7-0 NRERRCNT[7:0]: Nominal Bit Rate Receive Error Counter bits
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REGISTER 3-22: CiBDIAG1 — BUS DIAGNOSTICS REGISTER 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0
DLCMM ESI DCRCERR | DSTUFERR | DFORMERR - DBITERR | DBITOERR
bit 31 bit 24
R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
TXBOERR — NCRCERR | NSTUFERR | NFORMERR | NACKERR | NBIT1ERR | NBITOERR
bit 23 bit 16
RW-0 | RW-0 | RW-0 | RWO | RWO | RW-0 | RW-0 | R/W-0
EFMSGCNT[15:8]
bit 15 | Bit 8
RAW-0 | RW-0 [ RW-0 [ RW-0 | RW-0 [ RW-O0 [ RW-0 [ R/W-O
EFMSGCNT[7:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31 DLCMM: DLC Mismatch bit
During a transmission or reception, the specified DLC is larger than the PLSIZE of
the FIFO element.

bit 30 ESI: ESI flag of a received CAN FD message was set.

bit 29 DCRCERR: Same as for nominal bit rate (see below).

bit 28 DSTUFERR: Same as for nominal bit rate (see below).

bit 27 DFORMERR: Same as for nominal bit rate (see below).

bit 26 Unimplemented: Read as ‘0’

bit 25 DBIT1ERR: Same as for nominal bit rate (see below).

bit 24 DBITOERR: Same as for nominal bit rate (see below).

bit 23 TXBOERR: Device went to bus-off (and auto-recovered).

bit 22 Unimplemented: Read as ‘0’

bit 21 NCRCERR: The CRC check sum of a received message was incorrect. The CRC of an
incoming message does not match with the CRC calculated from the received data.

bit 20 NSTUFERR: More than 5 equal bits in a sequence have occurred in a part of a
received message where this is not allowed.

bit 19 NFORMERR: A fixed format part of a received frame has the wrong format.

bit 18 NACKERR: Transmitted message was not acknowledged.

bit 17 NBIT1ERR: During the transmission of a message (with the exception of the

arbitration field), the device wanted to send a recessive level (bit of logical value ‘1’),
but the monitored bus value was dominant.
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REGISTER 3-22: CiBDIAG1 — BUS DIAGNOSTICS REGISTER 1(CONTINUED)

bit 16 NBITOERR: During the transmission of a message (or acknowledge bit, or active
error flag, or overload flag), the device wanted to send a dominant level (data or
identifier bit logical value ‘0’), but the monitored bus value was recessive.

bit 15-0 EFMSGCNT[15:0]: Error Free Message Counter bits
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REGISTER 3-23: CGiTEFCON — TRANSMIT EVENT FIFO CONTROL REGISTER

U-0 U-0 U-0 RA'W-0 | R/W-0 | RW-0 | R/W-O0 | R/W-0
— — = FSIZE[4:0]%)

bit 31 | bit 24
U-0 U-0 U-0 U-0 u-0 U-0 U-0 u-0

bit 23 bit 16
U-0 U-0 U-0 U-0 u-0 S/HC-1 U-0 S/HC-0
— — — — — FRESET? — UINC

bit 15 bit 8

R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — TEFTSEN® — TEFOVIE TEFFIE TEFHIE TEFNEIE

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n =Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-29 Unimplemented: Read as ‘0’
bit 28-24 FSIZE[4:0]: FIFO Size bits'?
0_0000 = FIFO is 1 Message deep
0_0001 =FIFO is 2 Messages deep
0_0010 = FIFO is 3 Messages deep
1 1111 =FIFO is 32 Messages deep
bit 23-11 Unimplemented: Read as ‘0’
bit 10 FRESET: FIFO Reset bit(?
1 = FIFO will be reset when bit is set, cleared by hardware when FIFO was reset. The
user should
wait for this bit to clear before taking any action.
0 = No effect
bit 9 Unimplemented: Read as ‘0’
bit 8 UINC: Increment Tail bit
When this bit is set, the FIFO tail will increment by a single message.
bit 7-6 Unimplemented: Read as ‘0’
bit 5 TEFTSEN: Transmit Event FIFO Time Stamp Enable bit(?
1 =Time Stamp objects in TEF
0 =Do not Time Stamp objects in TEF
bit 4 Unimplemented: Read as ‘0’
bit 3 TEFOVIE: Transmit Event FIFO Overflow Interrupt Enable bit
1 = Interrupt enabled for overflow event
0 = Interrupt disabled for overflow event
Note

1: These bits can only be modified in Configuration mode.
2: FRESET is set while in Configuration mode and is automatically cleared in Normal mode.
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REGISTER 3-23: CiTEFCON — TRANSMIT EVENT FIFO CONTROL REGISTER (CONTINUED)

bit 2 TEFFIE: Transmit Event FIFO Full Interrupt Enable bit
1 = Interrupt enabled for FIFO full
0 = Interrupt disabled for FIFO full

bit 1 TEFHIE: Transmit Event FIFO Half Full Interrupt Enable bit
1 = Interrupt enabled for FIFO half full
0 = Interrupt disabled for FIFO half full

bit 0 TEFNEIE: Transmit Event FIFO Not Empty Interrupt Enable bit
1 = Interrupt enabled for FIFO not empty
0 = Interrupt disabled for FIFO not empty

Note
1: These bits can only be modified in Configuration mode.
2: FRESET is set while in Configuration mode and is automatically cleared in Normal mode.
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REGISTER 3-24: CiTEFSTA — TRANSMIT EVENT FIFO STATUS REGISTER

U-0 U-0 U-0 U-0 uU-0 U-0 U-0 uU-0

bit 31 bit 24
U-0 U-0 U-0 U-0 uU-0 U-0 U-0 uU-0

bit 23 bit 16
uU-0 uU-0 uU-0 uU-0 u-0 uU-0 U-0 u-0

bit 15 bit 8
uU-0 uU-0 uU-0 uU-0 HS/C-0 R-0 R-0 R-0
— — — — TEFOVIF | TEFFIEF® | TEFHIF®Y | TEFNEIF®

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-4
bit 3

bit 2

bit 1

bit 0

Note

Unimplemented: Read as ‘0’

TEFOVIF: Transmit Event FIFO Overflow Interrupt Flag bit
1 = Overflow event has occurred
0 = No overflow event occurred

TEFFIF: Transmit Event FIFO Full Interrupt Flag bit(¥
1 =FIFO is full
0 =FIFO is not full

TEFHIF: Transmit Event FIFO Half Full Interrupt Flag bit(%
1 =FIFOis 2 half full
0 =FIFO is < half full

TEFNEIF: Transmit Event FIFO Not Empty Interrupt Flag bit(¥
1 =FIFO is not empty, contains at least one message
0 = FIFO is empty

1: This bit is read only and reflects the status of the FIFO.
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REGISTER 3-25: CGiTEFUA — TRANSMIT EVENT FIFO USER ADDRESS REGISTER

R-x R-x | R-x | R-x | R-x | R-x | R-x | R-x
TEFUA[31:24]
bit 31 | bit 24
R-x R-x R-x R-x | R-x | R-x R-x R-x
TEFUA[23:16]
bit 23 | bit 16
R-x R-x R-x R-x | R-x | R-x R-x | R-x
TEFUA[15:8]
bit 15 | bit 8
R-x R-x R-x R-x | R-x | R-x R-x | R-x
TEFUA[7:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n =Value at POR ‘1’ = Bitis set ‘0’ =Bit is cleared x = Bit is unknown
bit 31-0 TEFUA[31:0]: Transmit Event FIFO User Address bits A read of this register will
return the address where the next object is to be read (FIFO tail).
Note

1: This register is not guaranteed to read correctly in Configuration mode and should only be accessed when
the module is not in Configuration mode.

www.xinluda.com 48 /82 Rev 1.0



XINLUDA XLP2518FD

EEiX External CAN FD Controller with SPI Interface

REGISTER 3-26: CiTXQCON — TRANSMIT QUEUE CONTROL REGISTER

R/W-0 R/W-0 | R/W-0 RAW-0 | R/W-0 | R/W-0 | R/W-0 | R/W-0
PLSIZE[2:0] FSIZE[4:0]Y
bit 31 | bit 24
U-0 R/W-1 | R/W-1 RAW-0 | RW-0 | RW-0 | R/W-0 | R/W-0
— TXAT[1:0] TXPRI[4:0]
bit 23 | bit 16
u-0 u-0 u-0 u-0 u-0 S/HC-1 R/W/HC-0 S/HC-0
— — — — — FRESET® | TXREQ® UINC
bit 15 bit 8
R-1 U-0 U-0 R/W-0 uU-0 R/W-0 U-0 R/W-0
TXEN — — TXATIE TEFOVIF TXQEIE — TXQNIE
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n =Value at POR ‘1’ = Bitis set ‘0’ =Bit is cleared x = Bit is unknown
bit 31-29 PLSIZE[2:0]: Payload Size bits'?
000 = 8 data bytes
001 = 12 data bytes
010 = 16 data bytes
011 = 20 data bytes
100 = 24 data bytes
101 = 32 data bytes
110 = 48 data bytes
111 = 64 data bytes
bit 28-24 FSIZE[4:0]: FIFO Size bits'?
0_0000 = FIFO is 1 Message deep
0_0001 =FIFO is 2 Messages deep
0_0010 =FIFO is 3 Messages deep
1_1111 =FIFO is 32 Messages deep
bit 23 Unimplemented: Read as ‘0’
bit 22-21 TXAT[1:0]: Retransmission Attempts bits
This feature is enabled when CiCON.RTXAT is set.
00 = Disable retransmission attempts
01 =Three retransmission attempts
10 = Unlimited number of retransmission attempts
11 = Unlimited number of retransmission attempts
Note

1: These bits can only be modified in Configuration mode.
2: This bit is updated when a message completes (or aborts) or when the FIFO is reset.
3: FRESET is set while in Configuration mode and is automatically cleared in Normal mode.
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REGISTER 3-26: CiTXQCON — TRANSMIT QUEUE CONTROL REGISTER (CONTINUED)

bit 20-16 TXPRI[4:0]: Message Transmit Priority bits
00000 = Lowest Message Priority

11111 = Highest Message Priority
bit 15-11 Unimplemented: Read as ‘0’

bit 10 FRESET: FIFO Reset bit!?
1 =FIFO will be reset when bit is set; cleared by hardware when FIFO was reset. User
should wait until this bit is clear before taking any action.
0 = No effect

bit 9 TXREQ: Message Send Request bit(?
1 = Requests sending a message; the bit will automatically clear when all the
messages queued in the TXQ are successfully sent.
0 = Clearing the bit to ‘0’ while set (‘1’) will request a message abort.

bit 8 UINC: Increment Head bit
When this bit is set, the FIFO head will increment by a single message.
bit 7 TXEN: TX Enable
1 =Transmit Message Queue. This bit always reads as ‘1’.
bit 6-5 Unimplemented: Read as ‘0’
bit 4 TXATIE: Transmit Attempts Exhausted Interrupt Enable bit

1 = Enable interrupt
0 = Disable interrupt

bit 3 Unimplemented: Read as ‘0’

bit 2 TXQEIE: Transmit Queue Empty Interrupt Enable bit
1 = Interrupt enabled for TXQ empty
0 = Interrupt disabled for TXQ empty

bit 1 Unimplemented: Read as ‘0’

bit 0 TXQNIE: Transmit Queue Not Full Interrupt Enable bit
1 = Interrupt enabled for TXQ not full
0 = Interrupt disabled for TXQ not full

Note

1: These bits can only be modified in Configuration mode.

2: This bit is updated when a message completes (or aborts) or when the FIFO is reset.

3: FRESET is set while in Configuration mode and is automatically cleared in Normal mode.
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REGISTER 3-27: CiTXQSTA — TRANSMIT QUEUE STATUS REGISTER

u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 31 bit 24
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 23 bit 16
U-0 U-0 U-0 RO | RO | RO | RO R-0
— — = TXQCI[4:0]'Y
bit 15 | bit 8
HS/C-0 HS/C-0 HS/C-0 HS/C-0 u-0 R-1 u-0 R-1
TXABT TXLARB TXERR
23 2)6) 203 TXATI — TXQEIF — TXQNIF
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n =Value at POR ‘1’ = Bitis set ‘0’ =Bit is cleared x = Bit is unknown

bit 3-13
bit 12-8

bit 7

bit 6

bit 5

bit 4

bit 3
bit 2

bit 1
bit 0

Note

Unimplemented: Read as ‘0’

TXQCI[4:0]: Transmit Queue Message Index bits(?
A read of this register will return an index to the message that the FIFO will next
attempt to transmit.

TXABT: Message Aborted Status bit(2(3)

1= Message was aborted
0 = Message completed successfully

TXLARB: Message Lost Arbitration Status bit(2(3)
1 = Message lost arbitration while being sent
0 = Message did not loose arbitration while being sent

TXERR: Error Detected During Transmission bit!2(3)

1= Abus error occurred while the message was being sent

0 = A bus error did not occur while the message was being sent
TXATIF: Transmit Attempts Exhausted Interrupt Pending bit

1 = Interrupt pending

0 = Interrupt Not pending

Unimplemented: Read as ‘0’

TXQEIF: Transmit Queue Empty Interrupt Flag bit

1=TXQ is empty

0 =TXQ is not empty, at least 1 message queued to be transmitted
Unimplemented: Read as ‘0’

TXQNIF: Transmit Queue Not Full Interrupt Flag bit
1=TXQ s not full
0=TXQis full

1: TXQCI[4:0] gives a zero-indexed value to the message in the TXQ. If the TXQ is 4 messages deep (FSIZE = 5’h03)
TXQCI will take on a value of 0 to 3 depending on the state of the TXQ.

2: This bit is cleared when TXREQ is set or by writing a 0 using the SPI.

3: This bit is updated when a message completes (or aborts) or when the TXQ is reset.
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REGISTER 3-28: CiTXQUA — TRANSMIT QUEUE USER ADDRESS REGISTER

R-x R-x | R-x | R-x | R-x | R-x | R-x R-x
TXQUA[31:24]
bit 31 | bit 24
R-x R-x R-x | R-x | R-x | R-x R-x R-x
TXQUA[23:16]
bit 23 | bit 16
R-x R-x R-x | R-x | R-x | R-x R-x | R-x
TXQUA[15:8]
bit 15 | bit 8
R-x R-x R-x R-x | R-x | R-x R-x | R-x
TXQUA[7:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ =Bit is cleared x = Bit is unknown

bit 31-0

Note

TXQUA[31:0]: TXQ User Address bits
A read of this register will return the address where the next message is to be

written (TXQ head).

1: This register is not guaranteed to read correctly in Configuration mode and should only be accessed when the
module is not in Configuration mode
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REGISTER 3-29: CiFIFOCONm — FIFO CONTROL REGISTER m, (m=1TO 31)

RIW-0 | R/W-0 | R/W-0 RAW-0 | R/W-0 | R/W-0 | R/W-0 | R/W-0
PLSIZE[2:0](¥ FSIZE[4:0]Y
bit 31 | bit 24
U-0 R/W-1 | R/W-1 RAW-0 | R/W-0 | R/W-0 | R/W-0 | R/W-0
— TXAT[1:0] TXPRI[4:0]
bit 23 | bit 16
u-0 u-0 u-0 u-0 u-0 S/HC-1 | R/W/HC-0 | S/HC-0
— — — — — FRESET® | TXREQ® UINC
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
TXEN® RTREN RXTSEN® | TXATIE RXOVIE | TFERFFIE | TFHRFHIE | TFNRFNIE
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n =Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 31-29 PLSIZE[2:0]: Payload Size bits'Y

000 = 8 data bytes

001 = 12 data bytes
010 = 16 data bytes
011 = 20 data bytes
100 = 24 data bytes
101 = 32 data bytes
110 = 48 data bytes
111 = 64 data bytes

bit 28-24 FSIZE[4:0]: FIFO Size bits'?
0_0000 = FIFO is 1 Message deep
0_0001 =FIFO is 2 Messages deep
0_0010 = FIFO is 3 Messages deep

1_1111=FIFOis 32 Messages deep
bit 23 Unimplemented: Read as ‘0’

bit 22-21 TXAT[1:0]: Retransmission Attempts bits
This feature is enabled when CiCON.RTXAT is set.
00 = Disable retransmission attempts
01 =Three retransmission attempts
10 = Unlimited number of retransmission attempts
11 = Unlimited number of retransmission attempts

bit 20-16 TXPRI[4:0]: Message Transmit Priority bits
00000 = Lowest Message Priority

11111 = Highest Message Priority

Note

1: These bits can only be modified in Configuration mode.

2: This bit is updated when a message completes (or aborts) or when the FIFO is reset.

3: FRESET is set while in Configuration mode and is automatically cleared in Normal mode.
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REGISTER 3-29: CiFIFOCONm — FIFO CONTROL REGISTER m, (m =1 TO 31) (CONTINUED)

bit 15-11 Unimplemented: Read as ‘0’

bit 10 FRESET: FIFO Reset bit!?
1 = FIFO will be reset when bit is set; cleared by hardware when FIFO was reset. User
should wait until this bit is clear before taking any action.
0 = No effect

bit 9 TXREQ: Message Send Request bit(?
TXEN =1 (FIFO configured as a Transmit FIFO)
1 =Requests sending a message; the bit will automatically clear when all the
messages queued in the FIFO are successfully sent.
0 = Clearing the bit to ‘0’ while set (‘1’) will request a message abort.
TXEN =0 (FIFO configured as a Receive FIFO)
This bit has no effect.

bit 8 UINC: Increment Head/Tail bit
TXEN =1 (FIFO configured as a Transmit FIFO)
When this bit is set, the FIFO head will increment by a single message.
TXEN =0 (FIFO configured as a Receive FIFQO)
When this bit is set, the FIFO tail will increment by a single message.

bit 7 TXEN: TX/RX FIFO Selection bit(¥
1=Transmit FIFO
0 = Receive FIFO

bit 6 RTREN: Auto RTR Enable bit
1=When a remote transmit is received, TXREQ will be set.
0 =When a remote transmit is received, TXREQ will be unaffected.

bit 5 RXTSEN: Received Message Time Stamp Enable bit!?
1 = Capture time stamp in received message object in RAM.
0 = Do not capture time stamp.

bit 4 TXATIE: Transmit Attempts Exhausted Interrupt Enable bit
1 = Enable interrupt
0 = Disable interrupt

bit 3 RXOVIE: Overflow Interrupt Enable bit
1 = Interrupt enabled for overflow event
0 = Interrupt disabled for overflow event

bit 2 TFERFFIE: Transmit/Receive FIFO Empty/Full Interrupt Enable bit
TXEN = 1 (FIFO configured as a Transmit FIFO)
Transmit FIFO Empty Interrupt Enable
1 = Interrupt enabled for FIFO empty
0 = Interrupt disabled for FIFO empty
TXEN =0 (FIFO configured as a Receive FIFO)
Receive FIFO Full Interrupt Enable
1 = Interrupt enabled for FIFO full
0 = Interrupt disabled for FIFO full

Note

1: These bits can only be modified in Configuration mode.

2: This bit is updated when a message completes (or aborts) or when the FIFO is reset.

3: FRESET is set while in Configuration mode and is automatically cleared in Normal mode.
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REGISTER 3-29: CiFIFOCONm — FIFO CONTROL REGISTER m, (m =1 TO 31) (CONTINUED)

bit 1 TFHRFHIE: Transmit/Receive FIFO Half Empty/Half Full Interrupt Enable bit
TXEN =1 (FIFO configured as a Transmit FIFO)
Transmit FIFO Half Empty Interrupt Enable
1 = Interrupt enabled for FIFO half empty
0 = Interrupt disabled for FIFO half empty
TXEN =0 (FIFO configured as a Receive FIFO)
Receive FIFO Half Full Interrupt Enable
1 = Interrupt enabled for FIFO half full
0 = Interrupt disabled for FIFO half full

bit 0 TFNRFNIE: Transmit/Receive FIFO Not Full/Not Empty Interrupt Enable bit
TXEN =1 (FIFO configured as a Transmit FIFO)
Transmit FIFO Not Full Interrupt Enable
1 = Interrupt enabled for FIFO not full
0 = Interrupt disabled for FIFO not full
TXEN =0 (FIFO configured as a Receive FIFO)
Receive FIFO Not Empty Interrupt Enable
1 =Interrupt enabled for FIFO not empty
0 = Interrupt disabled for FIFO not empty

Note

1: These bits can only be modified in Configuration mode.

2: This bit is updated when a message completes (or aborts) or when the FIFO is reset.

3: FRESET is set while in Configuration mode and is automatically cleared in Normal mode.
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REGISTER 3-30: CiFIFOSTAm — FIFO STATUS REGISTER m, (m=1TO 31)

U-0 U-0 U-0 U-0 u-0 U-0 U-0 u-0
bit 31 bit 24
U-0 U-0 U-0 U-0 u-0 U-0 U-0 u-0
bit 23 bit 16
U-0 U-0 U-0 RO | RO RO | RO R-0
— — = FIFOCI4:0](Y
bit 15 | bit 8
HS/C-0 HS/C-0 HS/C-0 HS/C-0 u-0 R-0 R-0 R-0
TXABT TXLARB TXERR
20 o) 20 TXATI RXOVIF | TFERFFIF | TFHRFHIF | TFNRFNIF
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n =Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-13
bit 12-8

bit 7

bit 6

bit 5

bit 4

Note

Unimplemented: Read as ‘0’

FIFOCI[4:0]: FIFO Message Index bits!Y

TXEN =1 (FIFO is configured as a Transmit FIFO)

A read of this bit field will return an index to the message that the FIFO will next
attempt to transmit.

TXEN =0 (FIFO is configured as a Receive FIFO)

A read of this bit field will return an index to the message that the FIFO will use to
save the next message

TXABT: Message Aborted Status bit(2(3
1= Message was aborted
0 = Message completed successfully

TXLARB: Message Lost Arbitration Status bit(?(3)
1= Message lost arbitration while being sent
0 = Message did not lose arbitration while being sent

TXERR: Error Detected During Transmission bit{2(3
1=Abus error occurred while the message was being sent
0= A bus error did not occur while the message was being sent

TXATIF: Transmit Attempts Exhausted Interrupt Pending bit
TXEN =1 (FIFO is configured as a Transmit FIFO)

1= Interrupt pending

0 = Interrupt not pending

TXEN =0 (FIFO is configured as a Receive FIFQO)

Read as ‘0’

1: FIFOCI[4:0] gives a zero-indexed value to the message in the FIFO. If the FIFO is 4 messages deep (FSIZE = 5’h03)
FIFOCI will take on a value of 0 to 3 depending on the state of the FIFO.

2: This bit is cleared when TXREQ is set or by writing a 0 using the SPI.

3: This bit is updated when a message completes (or aborts) or when the FIFO is reset.
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REGISTER 3-30: CiFIFOSTAm — FIFO STATUS REGISTER m, (m =1 TO 31) (CONTINUED)

bit 3 RXOVIF: Receive FIFO Overflow Interrupt Flag bit
TXEN =1 (FIFO is configured as a Transmit FIFO)
Unused, Read as ‘0’
TXEN =0 (FIFO is configured as a Receive FIFO)
1 = Overflow event has occurred
0 = No overflow event has occurred

bit 2 TFERFFIF: Transmit/Receive FIFO Empty/Full Interrupt Flag bit
TXEN =1 (FIFO is configured as a Transmit FIFO)
Transmit FIFO Empty Interrupt Flag
1 =FIFO is empty
0 = FIFO is not empty; at least one message queued to be transmitted
TXEN =0 (FIFO is configured as a Receive FIFO)
Receive FIFO Full Interrupt Flag
1=FIFO s full
0 =FIFO is not full

bit 1 TFHRFHIF: Transmit/Receive FIFO Half Empty/Half Full Interrupt Flag bit
TXEN =1 (FIFO is configured as a Transmit FIFO)
Transmit FIFO Half Empty Interrupt Flag
1 =FIFO is < half full
0 =FIFO is > half full
TXEN =0 (FIFO is configured as a Receive FIFO)
Receive FIFO Half Full Interrupt Flag
1 =FIFO is 2 half full
0 =FIFO is < half full

bit 0 TFNRFNIF: Transmit/Receive FIFO Not Full/Not Empty Interrupt Flag bit
TXEN =1 (FIFO is configured as a Transmit FIFO)
Transmit FIFO Not Full Interrupt Flag
1 =FIFO is not full
0 =FIFOis full
TXEN =0 (FIFO is configured as a Receive FIFO)
Receive FIFO Not Empty Interrupt Flag
1 =FIFO is not empty, contains at least one message
0 = FIFO is empty

Note

1: FIFOCI[4:0] gives a zero-indexed value to the message in the FIFO. If the FIFO is 4 messages deep (FSIZE = 5’h03)
FIFOCI will take on a value of 0 to 3 depending on the state of the FIFO.

2: This bit is cleared when TXREQ is set or by writing a 0 using the SPI.

3: This bit is updated when a message completes (or aborts) or when the FIFO is reset.
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REGISTER 3-31: CiFIFOUAm — FIFO USER ADDRESS REGISTERm, (m=1TO 31)

R-x | R-x | R-x | R-x | R-x | R-x | R-x | R-x
FIFOUA[31:24]
bit 31 | bit 24
R-x R-x R-x R-x | R-x | R-x R-x R-x
FIFOUA[23:16]
bit 23 | bit 16
R-x R-x R-x R-x | R-x | R-x R-x | R-x
FIFOUA[15:8]
bit 15 | bit 8
R-x R-x R-x R-x | R-x | R-x R-x | R-x
FIFOUA[7:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ =Bit is cleared x = Bit is unknown

bit 31-0

Note

FIFOUA[31:0]: FIFO User Address bits

TXEN =1 (FIFO is configured as a Transmit FIFO)

A read of this register will return the address where the next message is to be
written (FIFO head).

TXEN =0 (FIFO is configured as a Receive FIFO)

A read of this register will return the address where the next message is to be
read (FIFO tail).

1: This bit is not guaranteed to read correctly in Configuration mode and should only be accessed when the module
is not in Configuration mode.
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REGISTER 3-32: CiFLTCONm — FILTER CONTROL REGISTER m, (m=0TO 7)

R/W-0 U-0 U-0 RAW-0 | R/W-0 | R/W-0 | R/W-0 | R/W-0
FLTEN3 — — F3BP[4:0]' Y

bit 31 | bit 24
R/W-0 U-0 U-0 RAW-0 | R/W-0 | R/W-0 | R/W-0 | R/W-0
FLTEN2 — — F2BP[4:0]' ¥

bit 23 | bit 16
R/W-0 U-0 U-0 RAIW-0 | RW-0 | RW-0 | RW-0 | R/W-O
FLTEN1 — — F1BP[4:0]'Y

bit 15 | bit 8
R/W-0 HS/C-0 HS/C-0 RAW-0 | RW-0 | RW-0 | R/W-0 | R/W-0
FLTENO = = FOBP[4:0]' ¥

bit 7 | bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n =Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31

bit 30-29
bit 28-24

bit 23

bit 22-21
bit 20-16

bit 15

bit 14-13

Note

FLTEN3: Enable Filter 3 to Accept Messages bit
1 = Filter is enabled
0 = Filter is disabled

Unimplemented: Read as ‘0’

F3BP[4:0]: Pointer to FIFO when Filter 3 hits bits! Y

1 1111 = Message matching filter is stored in FIFO 31

1 1110 = Message matching filter is stored in FIFO 30

0_0010 = Message matching filter is stored in FIFO 2

0_0001 = Message matching filter is stored in FIFO 1

0_0000 = Reserved FIFO 0 is the TX Queue and cannot receive messages

FLTEN[2]: Enable Filter 2 to Accept Messages bit
1 = Filter is enabled
0 = Filter is disabled

Unimplemented: Read as ‘0’

F2BP[4:0]: Pointer to FIFO when Filter 2 hits bits(Y

1 1111 = Message matching filter is stored in FIFO 31

1_1110 = Message matching filter is stored in FIFO 30

0_0010 = Message matching filter is stored in FIFO 2

0_0001 = Message matching filter is stored in FIFO 1

0_0000 = Reserved FIFO 0 is the TX Queue and cannot receive messages

FLTEN1: Enable Filter 1 to Accept Messages bit
1 = Filter is enabled
0 = Filter is disabled

Unimplemented: Read as ‘0’

1: This bit can only be modified if the corresponding filter is disabled (FLTEN = 0).
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REGISTER 3-32: CiFLTCONm — FILTER CONTROL REGISTER m, (m =0 TO 7) (CONTINUED)

bit 12-8

bit 7

bit 6-5
bit 4-0

Note

F1BP[4:0]: Pointer to FIFO when Filter 1 hits bits!?

1_1111 = Message matching filter is stored in FIFO 31

1 1110 = Message matching filter is stored in FIFO 30

0_0010 = Message matching filter is stored in FIFO 2

0_0001= Message matching filter is stored in FIFO 1

0_0000 = Reserved FIFO 0 is the TX Queue and cannot receive messages

FLTEN[O]: Enable Filter 0 to Accept Messages bit
1 = Filter is enabled
0 = Filter is disabled

Unimplemented: Read as ‘0’

FOBP[4:0]: Pointer to FIFO when Filter 0 hits bits'Y

1 1111 = Message matching filter is stored in FIFO 31

1_1110 = Message matching filter is stored in FIFO 30

0_0010 = Message matching filter is stored in FIFO 2

0_0001 = Message matching filter is stored in FIFO 1

0_0000 = Reserved FIFO 0 is the TX Queue and cannot receive messages

1: This bit can only be modified if the corresponding filter is disabled (FLTEN = 0).
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REGISTER 3-33: CiFLTOBJm — FILTER OBJECT REGISTER m,(m =0 TO 31)

U-0 R/W-0 R/W-0 RAW-0 | R/W-0 | R/W-0 | R/W-0 | R/W-O
— EXIDE SID11 EID[17:13]
bit 31 | bit 24
R'W-0 | RW-0 | RW-0 | RWO | RWO | RW-0 | RW-0 | R/W-0
EID[12:5]
bit 23 | bit 16
RAW-0 | R/W-0 | RW-0 | R/W-0 [ R/W-0 RIW-0 | R/W-0 | R/W-0
EID[4:0] SID[10:8]
bit 15 | bit 8
RAW-0 | RW-0 [ RW-0 [ RW-0 | RW-0 [ RW-O0 | RW-0 [ R/W-O
SID[7:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31 Unimplemented: Read as ‘0’
bit 30 EXIDE: Extended Identifier Enable bit
If MIDE = 1:

1 = Match only messages with extended identifier
0 = Match only messages with standard identifier

bit 29 SID11: Standard Identifier filter bit
bit 28-11 EID[17:0]: Extended Identifier filter bits
In DeviceNet mode, these are the filter bits for the first 18 data bits
bit 10-0 SID[10:0]: Standard Identifier filter bits
Note

1: This register can only be modified when the filter is disabled(CiFLTCON.FLTENm = 0).
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REGISTER 3-34: CIMASKm — MASK REGISTER m, (m=0TO 31)

U-0 R/W-0 R/W-0 R'W-0 | RW-0 | R/W-0 | R/W-0 | R/W-O
— EXIDE SID11 MEID[17:13]
bit 31 | bit 24
RAW-0 | RW-0 [ RW-O0 [ RW-O | RW-O0 [ RWO [ RW-0 [ R/WO
MEID[12:5]
bit 23 | bit 16
R'W-0 | R/W-0 | R/W-0 | RW-O | R/W-0 RIW-0 | R/W-0 | R/W-0
MEID[4:0] MSID[10:8]
bit 15 | bit 8
R'W-0 | RW-0 | RW-0 | RWO | RWO | RW-0 | RW-0 | R/W-0
MSID([7:0]
bit 7 | bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31
bit 30

bit 29
bit 28-11

bit 10-0

Unimplemented: Read as ‘0’

MIDE: Identifier Receive mode bit
1 = Match only message types (standard or extended ID) that correspond to
EXIDE bit in filter
0 = Match both standard and extended message frames if filters match

MSID11: Standard Identifier Mask bit

MEID[17:0]: Extended Identifier Mask bits
In DeviceNet mode, these are the mask bits for the first 18 data bits

MSID[10:0]: Standard Identifier Mask bits
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6.3. Message Memory

The XLP2518FD device contains a 2 KB RAM that is used to store message objects. There are three
different kinds of message objects:

@ Table 3-5: Transmit Message Objects used by the TXQ and by TX FIFOs.
@ Table 3-6: Receive Message Objects used by RX FIFOs.
@ Table 3-7: TEF objects.

Figure 3-2 illustrates how message objects are mapped into RAM. The number of message objects for
the TEF, the TXQ, and for each FIFO is configurable. Only the message objects for FIFO2 are shown in
detail. The number of data bytes per message object (payload) is individually configurable for the TXQ
and each FIFO.

FIFOs and message objects can only be configured in Configuration mode.

The TEF objects are allocated first. Space in RAM will only be reserved if CICON.STEF = 1. Next the TXQ
objects are allocated. Space in RAM will only be reserved if CICON.TXQEN = 1. Next the message objects
for FIFO1 through FIFO31 are allocated.

This highly flexible configuration results in an efficient usage of the RAM.

The addresses of the message objects depend on the selected configuration. The application does not
have to calculate the addresses. The User Address field provides the address of the next message object
to read from or write to.

6.3.1. RAMECC

The RAM is protected with an Error Correction Code (ECC). The ECC logic supports Single Error Detection (SEC) and
Double Error Detection (DED). SEC/DED requires seven parity bits in addition to the 32 data bits. Figure 3-3 shows
the block diagram of the ECC logic.

6.3.1.1. ECC Enable and Disable

The ECC logic can be enabled by setting ECCCON.ECCEN. When ECC is enabled, the data written to the RAM is
encoded, and the data read from RAM is decoded.

When the ECC logic is disabled, the data is written to RAM, the parity bits are taken from ECCCON.PARITY. This
enables the testing of the ECC logic by the user. During a read the parity bits are stripped out and the data is read
back unchanged.

6.3.1.2. RAM Write
During a RAM write, the Encoder calculates the parity bits and adds the parity bits to the input data.

6.3.1.3. RAM READ

During a RAM read, the Decoder checks the output data from RAM for consistency and removes the parity bits. It
corrects single bit errors and detects double bit errors.
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TEF

TX Queue

FIFO1

FIFO2: Message Object 0

FIFO2: Message Object 1

FIFO2: Message Object n

FIFO3

FIFO31

( FIGURE 3-2: MESSAGE MEMORY ORGANIZATION )

ECC.PARITY Write Data
l
P<6:0> D<31:0>
B v
Data/Parity Encoder

] [
DP<38:0> DE<38:0>

ECCCON.ECCEN——

DR<38:0>
|

| RAM 512x(32+7) |

T
QR<38:0>
1

QR<31:0> _—m, ECCSTAT.SECIF
without Parity ECCSTAT.DEDIF

1 I
D<31:0> DO<31:0>

g

ECCCON.ECCEN——

Q<31:0>
L

Read Data

( FIGURE 3-3: ECC LOGIC)
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TABLE 3-5: TRANSMIT MESSAGE OBJECT (TXQ AND TX FIFO)

o] Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
To | 31:24 — — SID11 EID[17:13]
23:16 EID[12:5]
15:8 EID[4:0] [ SID[10:8]
7:0 SID[7:0]
T 31:24 SEQ[22:15]
23:16 SEQ[14:7]
15:8 SEQ[6:0] ESI
7:0 FDF BRS RTR | IDE | DLC[3:0]
T200 31:24 Transmit Data Byte 3
23:16 Transmit Data Byte 2
15:8 Transmit Data Byte 1
7:0 Transmit Data Byte 0
T3 31:24 Transmit Data Byte 7
23:16 Transmit Data Byte 6
15:8 Transmit Data Byte 5
7:0 Transmit Data Byte 4
Ti 31:24 Transmit Data Byte n
23:16 Transmit Data Byte n-1
15:8 Transmit Data Byte n-2
7:0 Transmit Data Byte n-3
bit T0.31-30 Unimplemented: Read as ‘X’
bit T0.29 SID11: In FD mode the standard ID can be extended to 12 bit using rl1
bit T0.28-11 EID[17:0]: Extended Identifier
bit T0.10-0 SID[10:0]: Standard Identifier
bit T1.31-9 SEQ[22:0]: Sequence to keep track of transmitted messages in Transmit Event FIFO
bit T1.8 ESI: Error Status Indicator
In CAN to CAN gateway mode (CiCON.ESIGM=1), the transmitted ESl flag is a
“logical OR” of T1.ESI
and error passive state of the CAN controller;
In normal mode ESl indicates the error status
1 = Transmitting node is error passive
0 = Transmitting node is error active
bit T1.7 FDF: FD Frame; distinguishes between CAN and CAN FD formats
bit T1.6 BRS: Bit Rate Switch; selects if data bit rate is switched
bit T1.5 RTR: Remote Transmission Request; not used in CAN FD
bitT1.4 IDE: Identifier Extension Flag; distinguishes between base and extended format
bit T1.3-0 DLC[3:0]: Data Length Code
Note

1: Data Bytes 0-n: payload size is configured individually in control register (CiFIFOCONm.PLSIZE[2:0]).
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TABLE 3-6: RECEIVE MESSAGE OBJECT

o] Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
RO | 31:24 — — SID11 EID[17:13]
23:16 EID[12:5]
15:8 EID[4:0] [ SID[10:8]
7:0 SID[7:0]
R1 31:24 — — — — — — — —
23:16 — — — — — — — —
15:8 FILHIT[4:0} — — ESI
7:0 FDF BRS RTR [ IDE | DLC[3:0]
R22 | 31:24 RXMSGTS[31:24]
23:16 RXMSGTS[23:16]
15:8 RXMSGTS[15:8]
7:0 RXMSGTS[7:0]
R3(M 31:24 Receive Data Byte 3
23:16 Receive Data Byte 2
15:8 Receive Data Byte 1
7:0 Receive Data Byte 0
R4 31:24 Receive Data Byte 7
23:16 Receive Data Byte 6
15:8 Receive Data Byte 5
7:0 Receive Data Byte 4
Ri 31:24 Receive Data Byte n
23:16 Receive Data Byte n-1
15:8 Receive Data Byte n-2
7:0 Receive Data Byte n-3
bit R0.31-30 Unimplemented: Read as ‘X’
bit R0.29 SID[11]: In FD mode the standard ID can be extended to 12 bit using r1
bit R0.28-11 EID[17:0]: Extended Identifier
bit R0.10-0 SID[10:0]: Standard Identifier
bit R1.31-16 Unimplemented: Read as ‘x’
bit R1.15-11 FILTHIT[4:0]: Filter Hit, number of filter that matched
bit R1.10-9 Unimplemented: Read as ‘x’
bit R1.8 ESI: Error Status Indicator
1 =Transmitting node is error passive
0 = Transmitting node is error active
bit R1.7 FDF: FD Frame; distinguishes between CAN and CAN FD formats
bit R1.6 BRS: Bit Rate Switch; indicates if data bit rate was switched
bit R1.5 RTR: Remote Transmission Request; not used in CAN FD
bit R1.4 IDE: Identifier Extension Flag; distinguishes between base and extended format
bit R1.3-0 DLC[3:0]: Data Length Code
bit R2.31-0 RXMSGTS[31:0]: Receive Message Time Stamp
Note

1: RXMOBJ: Data Bytes 0-n: payload size is configured individually in the FIFO control register
(CiIFIFOCONm.PLSIZE[2:0]).
2: R2 (RXMSGTS) only exits in objects where CiFIFOCONmM.RXTSEN is set.
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TABLE 3-7: TRANSMIT EVENT FIFO OBJECT

_— Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
TEO | 3124 — = SID11 EID[17:13]
23:16 EID[12:5]
15:8 EID[4:0] [ SID[10:8]
7:0 SID[7:0]
TEL | 3124 SEQ[22:15]
23:16 SEQ[14:7]
15:8 SEQ[6:0] ESl
7:0 FDF BRS RTR [ IDE [ DLC[3:0]
TE2W | 31:24 TXMSGTS[31:24]
23:16 TXMSGTS[23:16]
15:8 TXMSGTS[15:8]
7.0 TXMSGTS[7:0]
bit TEO.31-30 Unimplemented: Read as ‘X’
bit TE0.29 SID11: In FD mode the standard ID can be extended to 12 bit using r1
bit TE0.28-11 EID[17:0]: Extended Identifier
bit TEO.10-0 SID[10:0]: Standard Identifier
bit TE1.31-9 SEQ[22:0]: Sequence to keep track of transmitted messages
bit TE1.8 ESI: Error Status Indicator
1 =Transmitting node is error passive
0 = Transmitting node is error active
bit TE1.7 FDF: FD Frame; distinguishes between CAN and CAN FD formats
bit TE1.6 BRS: Bit Rate Switch; selects if data bit rate is switched
bit TE1.5 RTR: Remote Transmission Request; not used in CAN FD
bit TE1.4 IDE: Identifier Extension Flag; distinguishes between base and extended format
bit TE1.3-0 DLC[3:0]: Data Length Code
bit TE2.31-0 TXMSGTS[31:0]: Transmit Message Time Stamp
Note

1: TE2 (TXMSGTS) only exits in objects where CITEFCON.TEFTSEN is set.
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7. SPIINTERFACE

The XLP2518FD device is designed to interface directly with a Serial Peripheral Interface port available
on most microcontrollers. The SPI in the microcontroller must be configured in mode 0,0 or 1,1 in 8-bit
operating mode.

SFR and Message Memory (RAM) are accessed using SPI instructions. Figure 4-1 illustrates the generic
format of the SPI instructions (SPI mode 0,0). Each instruction starts with driving nCS low (falling edge
on nCS). The 4-bit command and the 12-bit address are shifted into SDI on the rising edge of SCK.
During a write instruction, data bits are shifted into SDI on the rising edge of SCK. During a read
instruction, data bits are shifted out of SDO on the falling edge of SCK. One or more data bytes are
transfered with one instruction. Data bits are updated on the falling edge of SCK and must be valid on
the rising edge of SCK. Each instruction ends with driving nCS high (rising edge on nCS).

Refer to Figure 7-1 for detailed input and output timing for both mode 0,0 and mode 1,1.

Table 4-1 lists the SPI instructions and their format.

Note

1: The frequency of SCK has to be less than or equal to 0.85 * half the frequency of SYSCLK. This ensures that the
synchronization between SCK and SYSCLK works correctly.

2: In order to minimize the Sleep current, the SDO pin of the XLP2518FD device must not be left floating while the
device is in Sleep mode. This can be achieved by enabling a pull-up or pull-down resistor inside the MCU on the
pin that is connected to the SDO pin, while the XLP2518FD device is in Sleep mode.

8 19 20 21 22 23 24

1 2 3 4 5 6 7 8 9 10 kil 12 13 14 15 16 17
- Wﬂ_m\—rm

Sample Update i Sample
D<0> |

D<0>

sDI C<3> | C<2> | Cs1> | C<0> [A<11> | A<10> | A<o> A<6> | A<5> | Asd> | A<3> | A<2> | A<t | A<D D<7> D<6> | D<5> | D<4> | D<a3> | D<2> | D<1>

A<B> ’ A<z

Update l Sample

spo } D<7> D<6>

D<5>

D<4>

D<3>

D<2>

Dets

}»

( FIGURE 4-1: SPI INSTRUCTION FORMAT )

TABLE 4-1: SPI INSTRUCTIONS

Name Format Description
RESET C =0b0000; A = 0x000 Resets internal registers to default state; selects Configuration mode
READ C=0b0011; A; D=SDO Read SFR/RAM from address A.
WRITE C=0b0010; A; D =SDI Write SFR/RAM to address A.
READ CRC C=0b1011; A; N; Read SFR/RAM from address A. N data bytes. Two bytes CRC. CRC is
- D =SDO; CRC =SDO calculated on C, A, N and D.
WRITE CRC C=0b1010; A; N; Writfe SFR/RAM to address A. N data bytes. Two bytes CRC.
- D =SDI; CRC=SDI CRC s calculated on C, A, N and D.
C=0b1100; A; Write SFR/RAM to address A. Check CRC before write. CRC is
WRITE_SAFE D =SDI; CRC=SDI caIcuIated/on C,AandD.

Legend: C = Command (4 bit), A = Address (12 bit), D = Data (1 to n bytes), N = Number of Bytes (1 byte), CRC (2 bytes)
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7.1. SFR Access

The SFR access is byte-oriented. Any number of data bytes can be read or written with one instruction.
The address is incremented by one automatically after every data byte. The address rolls over from
OxFFF to 0x000.

The following SPI instructions only show the different fields and their values. Every instruction follows
the generic format illustrated in Figure 4-1.

7.1.1. RESET

Figure 4-2 illustrates the RESET instruction. The instruction starts with nCS going low. The Command (C[3:0] =
0b0000) is followed by the Address (A[11:0] = 0x000). The instruction ends when nCS goes high.

The RESET instruction should only be issued after the device enters Configuration mode. All SFR and State
Machines are reset just like during a Power-on Reset (POR), and the device transitions immediately to
Configuration mode.

The Message Memory is not changed.

The actual reset happens at the end of the instruction when nCS goes high.

7.1.2. SFRREAD - READ

Figure 4-3 illustrates the READ instruction, while accessing SFR. The instruction starts with nCS going low. The
Command (C[3:0] =0b0011), is followed by the Address (A[11:0]). Afterwards, the data byte from address A (DB[A])
is shifted out, followed by data byte from address A+1 (DB[A+1]). Any number of data bytes can be read. The
instruction ends when nCS goes high.

7.1.3. SFR WRITE — WRITE

Figure 4-4 illustrates the WRITE instruction, while accessing SFR. The instruction starts with nCS going low. The
Command (C[3:0] = 0b0010), is followed by the Address (A[11:0]). Afterwards, the data byte is shifted into address
A (DBJ[A]), next into address A+1 (DB[A+1]). Any number of data bytes can be written. The instruction ends when
nCS goes high.

Note:
The bit fields in the IOCON register must be written using the single data byte SFR WRITE instructions.

Data bytes are written to the register with the falling edge on SCK following the 8th data bit.

nCS Low | 0b0000 0x000 |nCS High

( FIGURE 4-2: RESET INSTRUCTION )

’nCS Low | 060011 | A<11:0> ’ DB[A] DB[A+1] | ————— | DB[A+n-1] ’nCS High|

( FIGURE 4-3: SFR READ INSTRUCTION )

‘ ncs Low| 0b0010 | A<11:0> | DBIA] DB[A+1] ‘ fffff ’ DB[A+n-1] |nCS High‘

( FIGURE 4-4: SFR WRITE INSTRUCTION )
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7.2. Message Memory Access

The Message Memory (RAM) access is word-oriented (4 bytes at a time). Any multiple of 4 data bytes
can be read or written with one instruction. The address is incremented by one automatically after
every data byte. The address rolls over from 0xBFF to 0x400.

Writes and Reads must be word-aligned. The lower two bits of the address are always assumed to be 0.
It is not possible to do unaligned reads/writes.

The following SPI instructions only show the different fields and their values. Every instruction follows
the generic format illustrated in Figure 4-1.

7.2.1. MESSAGE MEMORY READ — READ

Figure 4-5 illustrates the READ instruction, while accessing RAM. The instruction starts with nCS going low.
The Command (C[3:0] = 0b0011), is followed by the Address (A[11:0]). Afterwards, the data byte from
address A (DB[A]) is shifted out, followed by data byte from address A+1 (DB[A+1]). The instruction ends
when nCS goes high.

Read commands from RAM must always read a multiple of 4 data bytes. A word is internally read from RAM
after the address field, and after every fourth data byte read on the SPI. In case nCS goes high before a
multiple of 4 data bytes is read on SDO, the incomplete read should be discarded by the microcontroller.

7.2.2. MESSAGE MEMORY WRITE — WRITE

Figure 4-6 illustrates the WRITE instruction, while accessing RAM. The instruction starts with nCS going low.
The Command (C[3:0] = 0b0010), is followed by the Address (A[11:0]). Afterwards, the data byte is shifted
into address A (DB[A]), next into address A+1 (DB[A+1]). The instruction ends when nCS goes high.

Write commands must always write a multiple of 4 data bytes. After every fourth data byte, with the falling
edge on SCK, the RAM Word gets written. In case nCS goes high before a multiple of 4 data bytes is received
on SDI, the data of the incomplete Word will not be written to RAM.

DW[A]
nCS Low | 0b0011 A<11:0> nCS High
DBIA] DB[A+1] DB[A+2] ‘ DB[A+3]
( FIGURE 4-5: MESSAGE MEMORY READ INSTRUCTION )
DWIA]
nCS Low | 060010 A<11:0> nCS High
DB[A] DB[A+1] DB[A+2] l DB[A+3]

( FIGURE 4-6: MESSAGE MEMORY WRITE INSTRUCTION )
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7.3. SPI Commands with CRC

In order to detect or avoid bit errors during SPI communication, SPI commands with CRC are available.

7.3.1. CRC CALCULATION
The CRC s calculated in parallel with the SPI shift register (see Figure 4-7).
When nCS is asserted, the CRC calculator is reset to OxFFFF.

The result of the CRC calculation is available after the Data section of a CRC command. The result of the CRC
calculation is written to the CRC register in case a CRC mismatch is detected. In case of a CRC mismatch,
CRC.CRCERRIF is set.

The XLP2518FD device uses the following generator polynomial: CRC-16/USB (0x8005). CRC-16 detects all
single and double-bit errors, all errors with an odd number of bits, all burst errors of length 16 or less, and
most errors for longer bursts. This allows an excellent detection of SPI communication errors that can
happen in the system, and heavily reduces the risk of miscommunication, even under noisy environments.

The maximum number of data bits is used while reading and writing TX or RX Message Objects. A RX
Message Object with 64 Bytes of data + 12 Bytes ID and Time Stamp contains 76 Bytes or 608 bits. In
comparison, USB data packets contain up to 1024 bits. CRC-16 has a Hamming Distance of 4 up to 1024 bits.

nCS ——s——»

SDO
SDI SPI Shift Register SN

SCK

sSDI Reset CRC Calculator
SDO :D—‘

CRC command:

End of Data section CRC Result
—— ) Safe

( FIGURE 4-7: CRC CALCULATION )
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7.3.2. SFR READ WITH CRC—- READ_CRC

Figure 4-8 illustrates the READ_CRC instruction, while accessing SFR. The instruction starts with nCS going
low. The Command (C[3:0] = 0b1011), is followed by the Address (A[11:0]), and the number of data bytes
(N[7:0]). Afterwards, the data byte from address A (DB[A]) is shifted out, followed by the data byte from
address A+1 (DB[A+1]). Any number of data bytes can be read. Next the CRC is shifted out (CRC[15:0]). The
instruction ends when nCS goes high.

The CRC is provided to the microcontroller. The microcontroller checks the CRC. No interrupt is generated on
CRC mismatch during a READ_CRC command inside the XLP2518FD device.

If nCS goes high before the last byte of the CRC is shifted out, a CRC Form Error interrupt is generated:
CRC.FERRIF.

7.3.3. SFR WRITE WITH CRC — WRITE_CRC

Figure 4-9 illustrates the WRITE_CRC instruction, while accessing SFR. The instruction starts with nCS going
low. The Command (C[3:0] = 0b1010), is followed by the Address (A[11:0]), and the number of data bytes
(N[7:0]). Afterwards, the data byte is shifted into address A (DB[A]), next into address A+1 (DB[A+1]). Any
number of data bytes can be written. Next the CRC is shifted in (CRC[15:0]). The instruction ends when nCS
goes high.

The SFR is written to the register after the data byte was shifted in on SDI, with the falling edge on SCK. Data
bytes are written to the register before the CRC is checked.

The CRC is checked at the end of the write access. In case of a CRC mismatch, a CRC Error interrupt is
generated: CRC.CRCERRIF.

If nCS goes high before the last byte of the CRC is shifted in, a CRC Form Error interrupt is generated:
CRC.FERRIF.

l nCS Low | 0b1011 l A<11:.0> | N<7:0> I DB[A] | DB[A+1] I ————— l DB[A+n-1] | CRC<15:8> ‘ CRC<7:0> lnCS High |

( FIGURE 4-8: SFR READ WITH CRC INSTRUCTION )

nCS Low [ 0b1010 ‘ A<11:0> w N<7:0> —‘ DB[A] [ DB[A+1] ] ‘‘‘‘‘ l DB[A+n-1] [ CRC<15:8> { CRC<7:0> (nCS Highl

( FIGURE 4-9: SFR WRITE WITH CRC INSTRUCTION )

7.3.4. SFR WRITE SAFE WITH CRC— WRITE_SAFE

This instruction ensures that only correct data is written to the SFR.

Figure 4-10 illustrates the WRITE_SAFE instruction, while accessing SFR. The instruction starts with nCS going
low. The Command (C[3:0] = 0b1100), is followed by the Address (A[11:0]). Afterwards, one data byte is
shifted into address A (DB[A]). Next the CRC (CRC[15:0]) is shifted in. The instruction ends when nCS goes high.

The data byte is only written to the SFR after the CRC is checked and if it matches.

If the CRC mismatches, the data byte is not written to the SFR and a CRC Error interrupt is generated:
CRC.CRCERRIF.

If nCS goes high before the last byte of the CRC is shifted in, a CRC Form Error interrupt is generated:
CRC.FERRIF.

l nCS Low

0b1100 | A<11:0> DBIA] CRC<15:8> CRC<7:0> | nCS High ‘

( FIGURE 4-10: SFR WRITE SAFE WITH CRC INSTRUCTION )
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7.3.5. MESSAGE MEMORY READ WITH CRC — READ_CRC

Figure 4-11 illustrates the READ_CRC instruction, while accessing RAM. The instruction starts with nCS going
low. The Command (C[3:0] = 0b1011), is followed by the Address (A[11:0]), and the number of data Words
(N[7:0]). Afterwards, the data byte from address A (DB[A]) is shifted out, followed by data byte from address
A+1 (DB[A+1]). Next the CRC (CRC[15:0]) is shifted out. The instruction ends when nCS goes high.

Writes and Reads must be word-aligned. The lower two bits of the address are always assumed to be 0. It is
not possible to do unaligned reads/writes.

Read commands should always read a multiple of 4 data bytes. A word is internally read from RAM after the
“N” field, and after every fourth data byte read on the SPI. In case nCS goes high before a multiple of 4 data
bytes are read on SDO, the incomplete read should be discarded by the microcontroller.

The CRC is provided to the microcontroller. The microcontroller checks the CRC. No interrupt is generated on
CRC mismatch during a READ_CRC command inside the XLP2518FD device.

If nCS goes high before the last byte of the CRC is shifted out, a CRC Form Error interrupt is generated:
CRC.FERRIF.

7.3.6. MESSAGE MEMORY WRITE WITH CRC - WRITE_CRC

Figure 4-12 illustrates the WRITE instruction accessing the RAM. The instruction starts with nCS going low.
The Command (C[3:0] = 0b1010), is followed by the Address (A[11:0]), and the number of data Words
(N[7:0]). Afterwards, the data byte is shifted into address A (DB[A]), next into address A+1 (DB[A+1]). Next
the CRC (CRC[15:0]) is shifted in. The instruction ends when nCS goes high.

Write commands must always write a multiple of 4 data bytes. After every fourth data byte, with the
fallingedge on SCK, the RAM gets written. In case nCS goes high before a multiple of 4 data bytes is received
on SDI, the data of the incomplete Word will not be written to RAM.

The CRC is checked at the end of the write access. In case of a CRC mismatch, a CRC interrupt is generated:
CRC.CRCERRIF.

If nCS goes high before the last byte of the CRC is shifted in, a CRC interrupt is generated: CRC.FERRIF.

DWA]
DB[A+1] ‘ DBA+2]

DBIA] DBIA+3]

nCS Low | 0b1011 A<11:0> N<7:0> |

| CRC<15:8> CRC<7:0> nCS High

( FIGURE 4-11: MESSAGE MEMORY READ WITH CRC INSTRUCTION )

DWAI
DB[A+1] [ DB[A+2]

nCS Low | 0b1010 A<11:0> N<7:0> |

CRC<15:8> CRC<7:0> nCS High
DBIA] ‘

DB[A+3]

( FIGURE 4-12: MESSAGE MEMORY WRITE WITH CRC INSTRUCTION )

7.3.7. MESSAGE MEMORY WRITE SAFE WITH CRC — WRITE_SAFE

This instruction ensures that only correct data is written to RAM.

Figure 4-10 illustrates the WRITE_SAFE instruction, while accessing RAM. The instruction starts with nCS
going low. The Command (C[3:0] = 0b1100), is followed by the Address (A[11:0]). Afterwards, the data byte is
shifted into address A (DB[A]), next into address A+1 (DB[A+1]), A+2 (DB[A+2]), and A+3 (DB[A+3]). Next the
CRC (CRC[15:0]) is shifted in. The instruction ends when nCS goes high.

The data word is only written to RAM after the CRC is checked and if it matches.

If the CRC mismatches, the data word is not written to RAM and a CRC Error interrupt is generated:
CRC.CRCERRIF.

If nCS goes high before the last byte of the CRC is shifted in, a CRC interrupt is generated: CRC.FERRIF.

DWIA]

nCS Low | 0b1100 A<11:0>
DBIA] ’

‘ CRC<15:8> CRC<7:0> nCS High

DB[A+1] ‘ DB[A+2] DB[A+3]

( FIGURE 4-13: MESSAGE MEMORY WRITE SAFE WITH CRC INSTRUCTION )
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8. OSCILLATOR

Figure 5-1 shows the block diagram of the oscillator in the XLP2518FD device. The oscillator
system generates the SYSCLK, which is used in the CAN FD Controller module and for RAM
accesses. It is recommended by the CAN FD community to use either a 40 or 20 MHz SYSCLK.

The time reference for clock generation can be an external 40, 20 or 4 MHz crystal, ceramic

resonator or external clock.

The OSC register controls the oscillator. The PLL can be enabled to multiply the 4 MHz clock by 10.

The internal 40/20 MHz can be divided by two.

The internally generated clock can be divided and provided on the CLKO pin.

0SC1

fl
i

|
CLKODIV

I|!
4,40 or 20 MHz |
CLKIN, CLKO
Crystal or = K}osoms_ p.|  Divide
Ceramic Res. | By 1,2, 4,10 ’ lz]
0Ssc2 S
| I X - i 40/20 MHz
&= Divide L SYSCLK—»
2 | . By 1,2
|
PLLEN SCLI|(DIV
( FIGURE 5-1: XLP2518FD OSCILLATOR BLOCK DIAGRAM )
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9. 1/0 CONFIGURATION
® The IOCON register is used to configure the I/0 pins:
® CLKO/SOF: select Clock Output or Start of Frame.

® TXCANOD: TXCAN can be configured as Push-Pull or as Open Drain output. Open Drain outputs
allows the user to connect multiple controllers together to build a CAN network without using a
transceiver.

® [NTO and INT1 can be configured as GPIO with similar registers as in the PIC microcontrollers or
as Transmit and Receive interrupts.

® INTO/GPIOO/XSTBY can also be used to automatically control the standby pin of the transceiver

® INTOD: The interrupt pins can be configured as open-drain or push/pull outputs.

9.1. INTERRUPT PINS

The XLP2518FD device contains three different interrupt pins, see Figure 6-1:
® |[NTis asserted on any interrupt in the CiINT register (xIF & xIE), including the RX and TX interrupts.
® INT1/GPIO1 can be configured as GPIO or RX interrupt pin (CiINT.RXIF & RXIE).

® INTO/GPIOO can be configured as GPIO or TX interrupt pin (CiINT.TXIF & TXIE). All interrupt pins are
active low.

INT1
—RX Interrupt — —
IXI INTO INT

—  TXInterrupt ¢ R — X

Info Interrupt

( FIGURE 6-1: INTERRUPT PINS )
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10. ELECTRICAL SPECIFICATIONS

10.1. Absolute Maximum Ratings*

Vop Vto6.0V
DC Voltage at all [/O W.rt GND ......ooueieviieeeieeieceeeeeeeee et ens Vto VDD + 0.3V
Virtual Junction Temperature, TVJ (IECE07471) .....ooooueeeeeeeeeeeeeeeeeeee e eeee e Soldering
temperature of Ieads (10 SECONMS)........c.eeeeueeeeeieeee ettt e +300°C
ESD protection on all pins (IEC 801; Human Body Model) .........coooveiiiiiieiieiieieeeeeeee e +8 kV
ESD protection on all pins (IEC 801; Machine Model) .........ccvviioeeeiieiiieeeeeeeeeeee e +400V
ESD protection on all pins (IEC 801; Charge Device Model) .......cccveeeeeveieeeceieeeiieeeeeeieeeeeieenn +750V

NOTE*:Stresses above those listed under “Maximum ratings” may cause permanent damage to the device. This
is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operational listings of this specification is not implied. Exposure to maximum rating conditions
for extended periods may affect device reliability.
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TABLE 7-1: DC CHARACTERISTICS

DC Specifications

Electrical Characteristics:
Extended (E): TAMB =-40°C to +125°C; High (Q): TAMB = -40°C to +150°C;
Vpp = 2.7V to 5.5V

Sym Characteristic Min | Typ | max Units | Conditions/Comments
VDD Pin
Voo Voltage Range 2.7 = 5.5 \" RAM data retention guaranteed
Highest voltage on VDD before
Vporn Power-on Reset Voltage - — — Vv de%/ice releasgs POR
Veort Power-on Reset Voltage 22 — — \ gzaizta\lszgftiePg;{VDD before
Suoo VDD Rise Rate to ensure 0.05 _ _ V/ms | Note1
POR
40 MHz SYSCLK,
Iop Supply Current — 15 20 mA 20 MHz SPI activity
_ Clock is stopped
15 €0 HA | T,ue < +85°C (Note 1)
loos Sleep Current Clock is stopped
- o 600 o Tamve £ +150°C
IpoLpm LPM Current = 4 10 MA Digital logic powered down
Digtal Input Pins
Viu High-Level Input Voltage 0.7 Vip — Vpp +0.3 Y
\' Low-Level Input Voltage -0.3 — 0.3 Vip Y
V ini -to-
osceP nput Leakage Current 0.5 — — \ L\)/Inlrgr:éllmpiﬁe(ill;;cz {))eak voltage
Iy nput Leakage Current
0sC1 -5 = +5 A
All other -1 = +1 pA
Digital Output Pins
Vou High-Level Output Voltage | Vpp-0.7 | — | — \% | loH=-2 mA, Vbb = 2.7V
Low-Level Output Voltage
Vou TXCAN - = 0.6 v loL=8 mA, VoD = 2.7V
All other — — 0.6 Vv loL=2 mA, Vbb = 2.7V
Note
1: Characterized; not 100% tested.
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TABLE 7-2: CLKOUT AND SOF AC CHARACTERISTICS

AC Specifications

Electrical Characteristics:
Extended (E) Tave = -40°C to +125°C, ngh (Q) Tame = -40°Cto +150°C,

Voo =2.7V to 5.5V

Sym Characteristic Min Typ max Units Conditions/Comments
Teikon CLKO Output High 8 = = ns at 40 MHz(Note 1)

Tewor CLKO Output Low 8 — — ns Note 1

Teikor CLKO Output Rise — — 5 ns Note 1

Tewor CLKO Output Fall = = 5 ns Note 1

Tsorn SOF Output High — 31 Tosc — ns Note 2

SOF Propagation Delay:
Tsorep RXCAN falling edge to SOF — 1 Tosc — ns Note 2
rising edge
Note

1: Characterized; not 100% tested.
2: Design guidance only.

TABLE 7-3: CRYSTAL OSCILLATOR AC CHARACTERISTICS

Electrical Characteristics:

AC Specifications Extended (E): Tave = -40°C to +125°C; High (Q): Taws = -40°C to +150°C;
Vpp =2.7V t0 5.5V
Sym Characteristic Min Typ max Units Conditions/Comments
Fosc1,ci OSC1 Input Frequency 2 40 40 MHZ | External digital clock
Fosci,am 0OSC1 Input Frequency 4-0.5% 4 4+0.5% MHZ | 4 MHz crystal/resonator (Note 1)
Additional frequency drift of
Forier SYSCLK frequency drift — — 10 ppm | SYSCLKdue tointernal PLLat 4
MHz (Note 1)
Fosc1,20M | OSC1 Input Frequency | 20-0.5% 20 20+0.5% | MHZ | 20 MHz crystal/resonator (Note 1)
Fosc1,40M | OSC1 Input Frequency | 40-0.5% 40 40+0.5% | MHZ | 40 MHz crystal/resonator (Note 1)
Tosc1 TOSC1=1/FOSC1,x 25 — = ns
* *
Tosan | OSCL Input High Ofii — Ofifc " | (Note 1)
* *
Toscw | OSCLInput Low Ofi_fc — Ofi fc " | (Note 1)
Toscir 0OSC1 Input Rise — — 20 ns (Note 2)
Toscar 0SC1 Input Fall — — 20 ns (Note 2)
DCos: | Duty Cycle on 0SC1 45 50 55 % f:;i:::r'nce'z?;sz:z ;‘)'c'e
Toscsas Oscjllator stabilization _ _ 3 ms From POR to final frequency
period (Note 1)
Toscsieer Oscillator stabilization _ _ 3 ms From Sleep to final frequency
from Sleep (Note 1)
Gw,4M Transconductance 1470 — 2210 WA/V | 4 MHz crystal (Note 2)
Gw,40M | Transconductance 2040 — 3060 HA/V | 40 MHz crystal (Note 2)
Note
1: Characterized; not 100% tested.
2: Design guidance only.
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TABLE 7-4: CAN BIT RATE

Electrical Characteristics:

AC Specifications Extended (E): Tave = -40°C to +125°C; High (Q): Taws = -40°C to +150°C;
Vpp = 2.7V to 5.5V
Sym Characteristic Min Typ max Units Conditions/Comments
BRNOM Nominal Bit Rate 0.125 0.5 1 Mbps
BRDATA Data Bit Rate 0.5 2 8 Mbps | BroatA 2 Brnom

Note

1: Tested bit rates. Device allows the configuration of more bit rates, including slower bit rates than the minimum stated.

TABLE 7-5: CAN RX FILTER AC CHARACTERISTICS

AC Specifications

Electrical Characteristics:
Extended (E): Tawe = -40°C to +125°C; High (H): Taws = -40°C to +150°C;
Vpp =2.7V to 5.5V

Sym Characteristic Min Typ max Units Conditions/Comments
Teror Filter propagation delay - 1 - ns Note 2
50 100 TOOFILTER
80 140 TO1FILTER
TFILTER Filter time 130 - 220 ns T10FILTER
225 390 T11FILTER
Note 2
Teevo. Minimum high time on Note 2
input for output to go 5 — — ns
CERY high again
Note

1: Characterized; not 100% tested.

2: Design guidance only.

3: Pulses on RXCAN shorter than the minimum TFILTER time will be ignored; pulses longer than the maximum TFILTER time will
wake-up the device.
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TABLE 7-6: SPI AC CHARACTERISTICS

Electrical Characteristics:
AC Specifications Extended (E): Taws = -40°C to +125°C;
High (Q): Tams = -40°C to +150°C, Vpp = 2.7V to 5.5V
Param Sym Characteristic Min Typ max Units Conditions
Fscx SCK Input Frequency — — 17 MHz Note 3
Tsex SCK Period, TSCK=1/FSCK 59 — — ns Note 3
1 Tsckn SCK High Time 20 — — ns
2 Tscx SCK Low Time 20 — — ns
3 Tsckr SCK Rise Time = = 100 ns Note 2
4 Tscxr SCK Fall Time — — 100 ns Note 2
5 Tesasck nCS { to SCK P Tsew/2 — — ns
6 Tsckacs SCK 1 to nCS Tscx — — ns
7 Tspizsck SDI Setup: SDI L to SCK 5 — — ns
8 Tsckesor | SDI Hold: SCK P to SDI L — — — ns
9 Tsckaspo SDO Valid: SCK {, to SDO :I: — — 20 ns Cioap =50 pF
10 Tesaspoz SDO High Z: nCS 1 to SDO Z — — 2 Tsex ns Cionp = 50 pF
11 Teso nCS P tonCS ¢ Tsex — — ns
Note
1: Characterized; not 100% tested.
2: Design guidance only.
3: FSCK must be less than or equal to 0.85*(FSYSCLK/2).
11
nCS ‘\
‘4—5—*4—1—’4—2—’ — 3 - - L
Mode 1,1 Mode 1,1
SCK  Mode00 M /_/—\\_/—\\_/—\_/ /_/ Mode 0,0
T3

SDI C<3> X X A<Q> D<7> X D<0> ><
— 9| | —op| e —10-»
spo De<7> Y D<0> X

( FIGURE 7-1: SPI11/0 TIMING )

TABLE 7-7: TEMPERATURE SPECIFICATIONS

Parameters | sym | Min | Typ max Units Conditions
Temperature Ranges
Operating Temperature Range Ta -40 = +125 °C
Storage Temperature Range Ta -55 = +150 °C
Thermal Package Resistance
Thermal Resistance for SOIC-14 O = +110 = °C/W
Thermal Resistance for DFN-14 O = +45 = °C/W
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11. ORDERING INFORMATION

Ordering Information

Part Device Package Body Temperate MSL Transpo Package
Number Making type size (°C) Rt Quantit
(mm)
XLP2518FDT/ESL XLP2518L SOP14 |8.75*4.00| -40to +125 | MSL3 T&R 2500
XLP2518FDT/EBB XLP2518B VDFN14 |4.50*3.00| -40to +125 | MSL3 T&R 6000
XLP2518FDT/Q XLP2518Q SOP14 |8.75*4.00 | -40to +150 | MSL3 T&R 2500
12. DIMENSIONAL DRAWINGS
SOP14
AN R/ (m) B () o 5 () K ()
A 8.55 8.75 c4 0,193 0,213
Al 0. 356 0. 456 D 0. 95 1.15
A2 1. 27TYP D1 0. 40 0. 70
A3 0. 312TYP D2 0. 20TYP
B 3.80 4,00 Rl 0. 20TYP
Bl 5.80 6. 20 R2 0. 20TYP
c 1. 10 1. 60 01 8" ~ 12° TVP4
Cl 0. 60 0. 70 02 8° ~ 12° TVP4
c2 0. 55 0. 65 03 0° ~ §8°
c3 0.05 0.25 04 4° ~ 12°
0.4£0.10%45°
[
U% . 1o
! 7
= '_ I
- A S l\‘\l—_jj ,J T
b  |s
B
1
A3 A2
EENETEN
L
1.00 //\ ~
/ \\
S ! ; o=
1 _{_%_73_ \\\ \ I/t
- % L RZ
"’[ \ \ D2
a R1
HEHHHEBHE "
_ 1 ;;; 1
20.8+0. 1 @2, 0%0, 140, 05
HIESRD
DL
www xinluda.com 81/82 Rev 1.0



XINLUDA XLP2518FD

EBIX External CAN FD Controller with SPI Interface

VDFN14 Package drawing

i E -] L
£ 8 14
* UUUUUUU
/| -
=] ™~
11° NN NNONnNnN
7 1
TOP VIEW BOTTOM VIEW
b
Dimensional, Unit: mm [f
O
SYMBOLS MIN NOM MAX 5
A 0.65 0.70 0.75 i
O
Al 0.00 0.02 0.05 i
D 2.9 3.0 31 [ a1
LA A3
E 4.0 4.3 4.6
SIDE VIEW
A3 0.203REF
b 0.30 0.35 0.40
e 065 TYP
- 0.23 0.40 0.47
02 1.52 1.62 172
£2 4.10 4.20 4.30

[ If you need help contact us. XINLUDA reserves the right to change the above information without prior notice. ]
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