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* Power Supply: 3V to 5.5V
* Temperature Range: Industrial (-40° to +85°C)
* Packages: VQFP44, PLCC44

Description

dedicated to CAN network applications.

The T89C51CCO1 is the first member of the CANary™ family of 8-bit microcontrollers

In X2 mode a maximum external clock rate of 20 MHz reaches a 300 ns cycle time.

Besides the full CAN controller T89C51CCO01 provides 32K Bytes of Flash memory
including In-System-Programming (ISP), 2K Bytes Boot Flash Memory, 2K Bytes

EEPROM and 1.2-Kbyte RAM.

Special attention is paid to the reduction of the electro-magnetic emission of

T89C51CCO1.
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Pin Configuration
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SFR Mapping

ATMEL

The Special Function Registers (SFRs) of the T89C51CCO01 fall into the following

categories:

Table 2. C51 Core SFRs

Mnemonic | Add | Name 7 6 5 4 3 2 1 0

ACC EOh | Accumulator - - — - - - — -

B FOh | B Register - - - - - - - -

PSW DOh | Program Status Word CcY AC FO RS1 RSO ov F1 P

SP 81h | Stack Pointer - - — - - - — -
Data Pointer Low

DPL 82h |byte - - - - - — _ _
LSB of DPTR
Data Pointer High

DPH 83h | byte - - — - - - _ _
MSB of DPTR

Table 3. 1/0 Port SFRs

Mnemonic | Add | Name 7 6 5 4 3 2 1 0

PO 80h | Port0 - - - - - - _ _

P1 90h | Port 1 - - - - - - _ _

P2 AOh | Port 2 - - - - - - _ _

P3 BOh | Port 3 - - - - - - _ _

P4 COh | Port 4 (x2) - - - - - - _ _

Table 4. Timers SFRs

Mnemonic | Add | Name 7 6 5 4 3 2 1 0

THO 8Ch Timer/Counter 0 High _ _ B _ _ _ B B
byte

TLO 8AN Timer/Counter 0 Low _ B _ _ _ B B B
byte

TH1 8Dh Timer/Counter 1 High B B B 3 B B B B
byte

TL1 8Bh Timer/Counter 1 Low _ _ _ _ _ _ _ B
byte

TH2 CDh Timer/Counter 2 High _ B _ _ B _ B B
byte

TL2 cch Timer/Counter 2 Low _ _ B _ 3 3 : B
byte

TCON ggn | ]imer/Counter 0 and TF1 TR TFO TRO IE1 T IEO ITo
1 control

TMOD 89h T'Eggg:”meroa”d GATET CIT1# M11 MO GATEO C/TO# M10 MO0

8 A/T89C51CCO01 m————————————————————
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Table 10. Other SFRs

Mnemonic | Add | Name 7 6 5 4 3 2 1 0
FCON D1h | Flash Control FPL3 FPL2 FPLA1 FPLO FPS FMOD1 FMODO FBUSY
EECON D2h | EEPROM Contol EEPL3 EEPL2 EEPL1 EEPLO - - EEE EEBUSY

Table 11. SFR Mapping

0/8" 1/9 2/A 3/B 4/C 5/D 6/E 7/F
Fah IPLA CH CCAPOH CCAP1H CCAP2H CCAP3H CCAP4H FFh
xxxx x000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
Foh B ADCLK ADCON ADDL ADDH ADCF IPH1 E7h
0000 0000 xxx0 0000 x000 0000 0000 0000 0000 0000 0000 0000 xxxx X000
Esh IEN1 CL CCAPOL CCAP1L CCAP2L CCAP3L CCAP4L EFh
xxxx X000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
ACC
EOh 0000 0000 E7h
Dsh CCON CMOD CCAPMO CCAPM1 CCAPM2 CCAPM3 CCAPM4 DEh
00x0 0000 00xx x000 x000 0000 x000 0000 x000 0000 x000 0000 x000 0000
PSW FCON EECON
DOh 0000 0000 0000 0000 XXxx xx00 D7h
csh T2CON T2MOD RCAP2L RCAP2H TL2 TH2 CANEN1 CANEN2 CFh
0000 0000 xxxx xx00 0000 0000 0000 0000 0000 0000 0000 0000 x000 0000 0000 0000
con P4 CANGIE CANIE1 CANIE2 CANIDM1 CANIDM2 CANIDM3 CANIDM4 C7h
XXxX xx11 1100 0000 x000 0000 0000 0000 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
Bsh IPLO SADEN CANSIT1 CANSIT2 CANIDT1 CANIDT2 CANIDT3 CANIDT4 BFh
x000 0000 0000 0000 x000 0000 0000 0000 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
Boh P3 CANPAGE CANSTCH CANCONCH CANBT1 CANBT2 CANBT3 IPHO B7h
1111 1111 0000 0000 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX x000 0000
A8h IENO SADDR CANGSTA CANGCON CANTIML CANTIMH CANSTMPL CANSTMPH AFh
0000 0000 0000 0000 1010 0000 0000 0000 0000 0000 0000 0000 XXXX XXXX XXXX XXXX
AOh P2 CANTCON AUXR1 CANMSG CANTTCL CANTTCH WDTRST WDTPRG A7h
1111 1111 0000 0000 xxxx 00x0 XXXX XXXX 0000 0000 0000 0000 1111 1111 xxxx x000
o8h SCON SBUF CANGIT CANTEC CANREC 9Fh
0000 0000 0000 0000 0x00 0000 0000 0000 0000 0000
P1
90h 1111 1111 97h
88h TCON TMOD TLO TLA THO THA AUXR CKCON 8Fh
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 x00x 1100 0000 0000
80h PO SP DPL DPH PCON 87h
1111 1111 0000 0111 0000 0000 0000 0000 00x1 0000
o/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
Reserved [ ]

Note: 1. These registers are bit-addressable.
Sixteen addresses in the SFR space are both byte-addressable and bit-addressable. The bit-addressable SFR’s are those
whose address ends in 0 and 8. The bit addresses, in this area, are 0x80 through to OxFF.

ATMEL z
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EEPROM Data
Memory

Write Data in the Column
Latches

Programming

ATMEL

The 2-Kbyte on-chip EEPROM memory block is located at addresses 0000h to 07FFh of
the XRAM/XRAM memory space and is selected by setting control bits in the EECON
register. A read in the EEPROM memory is done with a MOVX instruction.

A physical write in the EEPROM memory is done in two steps: write data in the column
latches and transfer of all data latches into an EEPROM memory row (programming).

The number of data written on the page may vary from 1 up to 128 Bytes (the page
size). When programming, only the data written in the column latch is programmed and
a ninth bit is used to obtain this feature. This provides the capability to program the
whole memory by Bytes, by page or by a number of Bytes in a page. Indeed, each ninth
bit is set when the writing the corresponding byte in a row and all these ninth bits are
reset after the writing of the complete EEPROM row.

Data is written by byte to the column latches as for an external RAM memory. Out of the
11 address bits of the data pointer, the 4 MSBs are used for page selection (row) and 7
are used for byte selection. Between two EEPROM programming sessions, all the
addresses in the column latches must stay on the same page, meaning that the 4 MSB
must no be changed.

The following procedure is used to write to the column latches:

+ Save and disable interrupt.

» Set bit EEE of EECON register

* Load DPTR with the address to write

» Store A register with the data to be written

« Execute a MOVX @DPTR, A

» If needed loop the three last instructions until the end of a 128 Bytes page

» Restore interrupt.

Note:  The last page address used when loading the column latch is the one used to select the
page programming address.

The EEPROM programming consists of the following actions:

» writing one or more Bytes of one page in the column latches. Normally, all Bytes
must belong to the same page; if not, the last page address will be latched and the
others discarded.

» launching programming by writing the control sequence (50h followed by AOh) to the
EECON reqgister.

+ EEBUSY flag in EECON is then set by hardware to indicate that programming is in
progress and that the EEPROM segment is not available for reading.

» The end of programming is indicated by a hardware clear of the EEBUSY flag.

Note:  The sequence 5xh and Axh must be executed without instructions between then other-
wise the programming is aborted.

Read Data The following procedure is used to read the data stored in the EEPROM memory:
+ Save and disable interrupt
» Set bit EEE of EECON register
» Load DPTR with the address to read
+ Execute a MOVX A, @DPTR
* Restore interrupt
30 /A / T8 C'51 CC 01 1500000000000 —
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Registers
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FCON RegisterFCON (S:D1h)

Flash Control Register

7 6 5 4 3 2 1 0
FPL3 FPL2 | FPLA1 ‘ FPLO FPS FMOD1 FMODO FBUSY
Bit Bit
Number | Mnemonic | Description
Programming Launch Command Bits
7-4 FPL3:0 | Write 5Xh followed by AXh to launch the programming according to FMOD1:0
(see Table 26)
Flash Map Program Space
3 FPS Set to map the column latch space in the data memory space.
Clear to re-map the data memory space.
. | Flash Mode
21 FMOD10 | 56 Table 25 or Table 26.
Flash Busy
Set by hardware when programming is in progress.
0 FBUSY D
Clear by hardware when programming is done.
Can not be changed by software.

Reset Value = 0000 0000b

ATMEL
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Sharing Instructions

4129N-CAN-03/08

Table 29. Instructions shared

XRAM | EEPROM Boot Hardware
Action RAM ERAM DATA FLASH FMoO Byte XROW
Read MOV MOVX MOVX MOVC MOVC MOVC MOVC
Write MOV MOVX MOVX - by cl by cl by cl
Note: by cl: using Column Latch
Table 30. Read MOVX A, @DPTR
EEE bit in Flash
EECON FPS in XRAM EEPROM | Column
Register FCON Register ENBOOT EA ERAM DATA Latch
0 0 X X OK
0 1 X X OK
1 0 X X OK
1 1 X X OK
Table 31. Write MOVX @DPTR,A
EEE bit in Flash
EECON FPS bit in XRAM EEPROM | Column
Register FCON Register | ENBOOT EA ERAM Data Latch
0 0 X X OK
1 OK
0 1 X
0 OK
1 0 X X OK
1 OK
1 1 X
0 OK
45
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Serial I/0 Port The T89C51CCO1 I/O serial port is compatible with the I/O serial port in the 80C52.
It provides both synchronous and asynchronous communication modes. It operates as a
Universal Asynchronous Receiver and Transmitter (UART) in three full-duplex modes
(Modes 1, 2 and 3). Asynchronous transmission and reception can occur simultaneously
and at different baud rates
Serial 1/0 port includes the following enhancements:
»  Framing error detection

» Automatic address recognition

Figure 27. Serial I/O Port Block Diagram

IB Bus

Write SBUF 1 iJ Read SBUF

7 SBUF

u SBUF Receiver
TXD Transmitter

Mode 0 Transmit ﬁ Load SBUF

Receive
RXD G Shift register

Serial Port
Interrupt  Request

Framing Error Detection Framing bit error detection is provided for the three asynchronous modes. To enable the
framing bit error detection feature, set SMODO bit in PCON register.

Figure 28. Framing Error Block Diagram

|SM0/FE|£ SM1 | SM2| REN| T88| RBs| TI | RI ‘

o4—— Set FE bit if stop bit is 0 (framing error)

\——» SMO0 to UART mode control

|SM0D18M:0D4 - | POF| GF1| GFO| PD | IDL ‘

To UART framing error control

When this feature is enabled, the receiver checks each incoming data frame for a valid
stop bit. An invalid stop bit may result from noise on the serial lines or from simultaneous
transmission by two CPUs. If a valid stop bit is not found, the Framing Error bit (FE) in
SCON register bit is set.

The software may examine the FE bit after each reception to check for data errors.
Once set, only software or a reset clears the FE bit. Subsequently received frames with
valid stop bits cannot clear the FE bit. When the FE feature is enabled, Rl rises on the
stop bit instead of the last data bit (See Figure 29. and Figure 30.).

ATMEL s
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Error at Bit Level

Error Signalling

CAN Controller
Description

4129N-CAN-03/08

+ ACK Errors
As already mentioned frames received are acknowledged by all receivers through
positive acknowledgement. If no acknowledgement is received by the transmitter of
the message an ACK error is indicated.

*  Monitoring
The ability of the transmitter to detect errors is based on the monitoring of bus
signals. Each node which transmits also observes the bus level and thus detects
differences between the bit sent and the bit received. This permits reliable detection
of global errors and errors local to the transmitter.

«  Bit Stuffing
The coding of the individual bits is tested at bit level. The bit representation used by
CAN is "Non Return to Zero (NRZ)" coding, which guarantees maximum efficiency
in bit coding. The synchronization edges are generated by means of bit stuffing.

If one or more errors are discovered by at least one node using the above mechanisms,
the current transmission is aborted by sending an "error flag". This prevents other nodes
accepting the message and thus ensures the consistency of data throughout the net-
work. After transmission of an erroneous message that has been aborted, the sender
automatically re-attempts transmission.

The CAN Controller accesses are made through SFR.
Several operations are possible by SFR:

» arithmetic and logic operations, transfers and program control (SFR is accessible by
direct addressing).

+ 15 independent message objects are implemented, a pagination system manages
their accesses.

Any message object can be programmed in a reception buffer block (even non-consec-
utive buffers). For the reception of defined messages one or several receiver message
objects can be masked without participating in the buffer feature. An IT is generated
when the buffer is full. The frames following the buffer-full interrupt will not be taken into
account until at least one of the buffer message objects is re-enabled in reception.
Higher priority of a message object for reception or transmission is given to the lower
message object number.

The programmable 16-bit Timer (CANTIMER) is used to stamp each received and sent
message in the CANSTMP register. This timer starts counting as soon as the CAN con-
troller is enabled by the ENA bit in the CANGCON register.

The Time Trigger Communication (TTC) protocol is supported by the T89C51CCO01.

ATMEL 7
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CAN Autobaud and To activate the Autobaud feature, the AUTOBAUD bit in the CANGCON register must

Listening Mode be set. In this mode, the CAN controller is only listening to the line without acknowledg-
ing the received messages. It cannot send any message. The error flags are updated.
The bit timing can be adjusted until no error occurs (good configuration find).

In this mode, the error counters are frozen.
To go back to the standard mode, the AUTOBAUD bit must be cleared.

Figure 52. Autobaud Mode
TxDC’
0 D 0] Txoc

CANGCON 3 [Q rxDC

RxDC’

Routines Examples 1. Init of CAN macro
// Reset the CAN macro
CANGCON = O0lh;
// Disable CAN interrupts
ECAN = 0;
ETIM = 0;
// Init the Mailbox
for num_page =0; num_page <15; num_page++
{
CANPAGE = num_channel << 4;
CANCONCH = 00h
CANSTCH = 00h;
CANIDT1 = 0O0h;
CANIDT2 = 00h;
CANIDT3 = 00h;
CANIDT4 = 00h;
CANIDM1 = 00h;
CANIDM2 = 00h;
CANIDM3 = 00h;
CANIDM4 = 00h;
for num_data =0; num_data <8; num_data++)
{
CANMSG = 00h;
}
}
// Configure the bit timing
CANBT1 = xxh
CANBT2 = xxh
CANBT3 = xxh

92 A/ T 89 C 51 CC O 5000000000000
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Table 59. CANGSTA Register

CANGSTA (S:AAh Read Only)
CAN General Status Register

5 4 3 2 1 0

- ‘ TBSY RBSY ENFG BOFF ERRP

Bit
Number

Bit Mnemonic

Description

Reserved
The values read from this bit is indeterminate. Do not set this bit.

OVFG

Overload Frame Flag

This status bit is set by the hardware as long as the produced overload frame
is sent.

This flag does not generate an interrupt

Reserved
The values read from this bit is indeterminate. Do not set this bit.

TBSY

Transmitter Busy

This status bit is set by the hardware as long as the CAN transmitter
generates a frame (remote, data, overload or error frame) or an ack field. This
bit is also active during an InterFrame Spacing if a frame must be sent.

This flag does not generate an interrupt.

RBSY

Receiver Busy

This status bit is set by the hardware as long as the CAN receiver acquires or
monitors a frame.

This flag does not generate an interrupt.

ENFG

Enable On-chip CAN Controller Flag

Because an enable/disable command is not effective immediately, this status
bit gives the true state of a chosen mode.

This flag does not generate an interrupt.

BOFF

Bus Off Mode
see Figure 49

ERRP

Error Passive Mode
see Figure 49

Reset Value = x0x0 0000b

ATMEL o
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Table 87. CANIDM4 Register for V2.0 part A

CANIDM4 for V2.0 part A (S:C7h)
CAN Identifier Mask Registers 4

7 6 5 4 3 2 1 0
. - | . ‘ - ‘ . RTRMSK - IDEMSK

Bit
Number | Bit Mnemonic | Description

Reserved

73 ) The values read from these bits are indeterminate. Do not set these bits.

Remote Transmission Request Mask Value
2 RTRMSK | 0 - comparison true forced.
1 - bit comparison enabled.

Reserved
The value read from this bit is indeterminate. Do not set this bit.

IDentifier Extension Mask Value
0 IDEMSK 0 - comparison true forced.
1 - bit comparison enabled.

Note:  The ID Mask is only used for reception.

No default value after reset.

Table 88. CANIDM1 Register for V2.0 part B

CANIDM1 for V2.0 part B (S:C4h)
CAN Identifier Mask Registers 1

7 6 5 4 3 2 1 0
IDMSK 28 | IDMSK 27 | IDMSK 26 ‘ IDMSK 25 ‘ IDMSK 24 | IDMSK 23 | IDMSK 22 | IDMSK 21

Bit
Number | Bit Mnemonic | Description

IDentifier Mask Value

0 - comparison true forced.
1 - bit comparison enabled.
See Figure 50.

7-0 IDMSK28:21

Note:  The ID Mask is only used for reception.

No default value after reset.

112 A/ T 89 C 51 CC O 5000000000000



Table 89. CANIDM2 Register for V2.0 part B

CANIDM2 for V2.0 part B (S:C5h)
CAN Identifier Mask Registers 2

7 6 5 4 3 2 1 0
IDMSK 20 | IDMSK 19 | IDMSK 18 ‘ IDMSK 17 ‘ IDMSK 16 | IDMSK 15 | IDMSK 14 | IDMSK 13

Bit
Number | Bit Mnemonic | Description

IDentifier Mask Value

0 - comparison true forced.
1 - bit comparison enabled.
See Figure 50.

7-0 IDMSK20:13

Note:  The ID Mask is only used for reception.

No default value after reset.

Table 90. CANIDM3 Register for V2.0 part B

CANIDM3 for V2.0 part B (S:C6h)
CAN Identifier Mask Registers 3

7 6 5 4 3 2 1 0
IDMSK 12 | IDMSK 11 | IDMSK10‘ IDMSK 9 ‘ IDMSK 8 IDMSK 7 IDMSK 6 IDMSK 5

Bit
Number | Bit Mnemonic | Description

IDentifier Mask Value

0 - comparison true forced.
1 - bit comparison enabled.
See Figure 50.

7-0 IDMSK12:5

Note:  The ID Mask is only used for reception.

No default value after reset.

A IIIEI% 113
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Figure 53. PCA Timer/Counter

To PCA
modules
FPca/6 —»
FPca/2 —» — overflow It
] cH cL >
TO OVF —»
P12 — 16 bit up counter

L
L/

CIDL | WDTE cPst | cPso | ECF | SMOP
Idle |
CF | cR CCF4| CCF3| CCF2| CoFt| coFo| SUON
I

The CMOD register includes three additional bits associated with the PCA.

+ The CIDL bit which allows the PCA to stop during idle mode.

+ The WDTE bit which enables or disables the Watchdog function on module 4.

» The ECF bit which when set causes an interrupt and the PCA overflow flag CF in
CCON register to be set when the PCA timer overflows.

The CCON register contains the run control bit for the PCA and the flags for the PCA

timer and each module.

» The CR bit must be set to run the PCA. The PCA is shut off by clearing this bit.

» The CF bit is set when the PCA counter overflows and an interrupt will be generated
if the ECF bit in CMOD register is set. The CF bit can only be cleared by software.

» The CCFO0:4 bits are the flags for the modules (CCFO for module0...) and are set by
hardware when either a match or a capture occurs. These flags also can be cleared
by software.

PCA Modules Each one of the five compare/capture modules has six possible functions. It can

perform:

» 16-bit Capture, positive-edge triggered

+ 16-bit Capture, negative-edge triggered

» 16-bit Capture, both positive and negative-edge triggered
* 16-bit Software Timer

» 16-bit High Speed Output

+  8-bit Pulse Width Modulator.

In addition module 4 can be used as a Watchdog Timer.

A IIIEI% 119
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Table 116. IEN1 Register

IEN1 (S:E8h)
Interrupt Enable Register
7 6 5 4 3 2 1 0
| - ‘ - - - - ETIM EADC ECAN
Bit Bit
Number | Mnemonic | Description
7 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
6 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
5 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
4 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
3 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
Timer Overrun Interrupt Enable bit
2 ETIM Clear to disable the timer overrun interrupt.
Set to enable the timer overrun interrupt.
ADC Interrupt Enable bit
1 EADC | Clear to disable the ADC interrupt.
Set to enable the ADC interrupt.
CAN Interrupt Enable bit
0 ECAN Clear to disable the CAN interrupt.
Set to enable the CAN interrupt.

Reset Value = xxxx x000b

bit addressable

4129N-CAN-03/08
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Table 117. IPLO Register

IPLO (S:B8h)
Interrupt Enable Register

7 6 5 4 3 2 1 0
| - PPC PT2 PS PT1 PX1 PTO PX0
Bit Bit
Number | Mnemonic | Description
7 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
6 PPC PCA Interrupt Priority bit
Refer to PPCH for priority level
5 PT2 Timer 2 Overflow Interrupt Priority bit
Refer to PT2H for priority level.
4 PS Serial Port Priority bit
Refer to PSH for priority level.
3 PT1 Timer 1 Overflow Interrupt Priority bit
Refer to PT1H for priority level.
5 PX1 External Interrupt 1 Priority bit
Refer to PX1H for priority level.
1 PTO Timer 0 Overflow Interrupt Priority bit
Refer to PTOH for priority level.
0 PX0 External Interrupt 0 Priority bit
Refer to PXOH for priority level.

Reset Value = X000 0000b
bit addressable

A/ T 89 C 51 CC O 5000000000000
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External Program Memory
Characteristics
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Table 123. Symbol Description

Symbol

Parameter

T

Oscillator clock period

TLH LL

ALE pulse width

TAV LL

Address Valid to ALE

TLLAX

Address Hold After ALE

TLLIV

ALE to Valid Instruction In

TLLPL

ALE to PSEN

Terpn

PSEN Pulse Width

TPLIV

PSEN to Valid Instruction In

TPXIX

Input Instruction Hold After PSEN

TPXIZ

Input Instruction Float After PSEN

TAV \"

Address to Valid Instruction In

TPLAZ

PSEN Low to Address Float

Table 124. AC Parameters for a Fix Clock (F = 40 MHz)

Symbol Min Max Units

T 25 ns
T 40 ns
TaviL 10 ns
Tiax 10 ns
T 70 ns
TipL 15 ns
Teipn 55 ns
Teuv 35 ns
Texix 0 ns
Texiz 18 ns
Tavv 85 ns
TeLaz 10 ns
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External Data Memory Write Cycle

TwhLH
ALE f
PSEN
J —Tw >« Twiw

WR
«T,
< Tiax — Towwy  ——— >« Tywuax
PORT 0 A0-A7 DATA OUT
Tavw, —»
PORT 2 OR SFR-P2 ADDRESS A8-A15 OR SFR P2 >

External Data Memory Read Cycle

Twhin
ALE I < Tiov >
PSEN
——Tuwe > < TRLRH
Ao < Tavov < Tz
T ax—» Trepx > <
PORT 0 D—< AO-AT DATA IN
> T
— TAVWL M RLAZ
PORT2  ADDRESS ADDRESS A8-A15 OR SFR P2 >
Serial Port Timing — Shift Register Mode
Table 129. Symbol Description (F = 40 MHz)
Symbol Parameter
Tyixt Serial port clock cycle time
Tavhx Output data set-up to clock rising edge
TxHax Output data hold after clock rising edge
TxHpx Input data hold after clock rising edge
Txrov Clock rising edge to input data valid
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Table 130. AC Parameters for a Fix Clock (F = 40 MHz)

Symbol Min Max Units
Txuxe 300 ns
Tavhx 200 ns
TyHox 30 ns
Txrpx 0 ns
Txnov 117 ns
Table 131. AC Parameters for a Variable Clock
Standard X parameter
Symbol Type Clock X2 Clock for -M range Units
Tyixt Min 12T 6T ns
Tavkx Min 10T -x 5T-x 50 ns
TyHox Min 2T-x T-x 20 ns
TyHpx Min X X 0 ns
Txrov Max 10T-x 5T-x 133 ns
INSTRUCTION | O | * | 2 | 3 | 5 6 | & |
= Ty P
CLOCK L | | L | LI

OUTPUT DATA

WRITE to SBUF
INPUT DATA

CLEARRI

Tow =2 THT
\

Table 132. AC Parameters

ATMEL

Symbol Parameter Min Max Units
TeroL Oscillator Period 25 ns
Tehox High Time 5 ns
Telex Low Time 5 ns
Teich Rise Time 5 ns
TehoL Fall Time 5 ns

Tenex/Terex | Cyclic ratio in X2 mode 40 60 %
153
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Flash/EEPROM Memory Table 133. Timing Symbol Definitions
Signals Conditions
fogai‘trig‘r’]v)are PSEN#EA L Low
R RST Vv Valid
B FBUSY flag X No Longer Valid

Table 134. Memory AC Timing
VDD =3V to 5.5V, TA = -40 to +85°C

Symbol Parameter Min Typ Max Unit

TsvaL Input PSEN# Valid to RST Edge 50 ns

Trisx Input PSEN# Hold after RST Edge 50 ns
Flash/EEPROM Internal Busy 14 o1 ms
(Programming) Time (2.7 V)

TereL
Flash/EEPROM Internal Busy 10 15 ms
(Programming) Time (3.3 V)

Neoy Number of Flash/EEPROM Erase/Write 100 000 cycles
Cycles

Tepr Flash/EEPROM Data Retention Time 10 years

Figure 68. Flash Memory — ISP Waveforms

RST

TSVRL N TRLSX
|

PSEN#1 ////

Figure 69. Flash Memory — Internal Busy Waveforms

FBUSY bit \
_ TanbL _

J
A

A/D Converter Table 135. AC Parameters for A/D Conversion
Symbol Parameter Min Typ Max Unit
Tsetup 4 ps
ADC Clock Frequency 700 KHz
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