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Table 12. SFR Mapping

Table below shows all SFRs with their address and their reset value.

Bit
addressable

Non Bit addressable

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
Fsh CH CCAPOH CCAP1H CCAPL2H CCAPL3H CCAPL4H FEh
0000 0000 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
B
Fon 0000 0000 F7n
Esh CL CCAPOL CCAP1L CCAPL2L CCAPL3L CCAPL4L EEh
0000 0000 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
ACC
EOh 0000 0000 E7h
Dsh CCON CMOD CCAPMO CCAPM1 CCAPM2 CCAPM3 CCAPM4 DFh
00X0 0000 00XX X000 X000 0000 X000 0000 X000 0000 X000 0000 X000 0000
PSW FCON (1)
DOh 0000 0000 XXXX 0000 b7h
cah T2CON T2MOD RCAP2L RCAP2H TL2 TH2 CFh
0000 0000 XXXX XX00 0000 0000 0000 0000 0000 0000 0000 0000
PI2 bit
Coh addressable SPCON SPSTA SPDAT c7h
XXXX XX11 0001 0100 0000 0000 XXXX XXXX
Bsh IPLO SADEN BFh
X000 000 0000 0000
Boh P3 IEN1 IPLA1 IPH1 IPHO B7h
1111 1111 XXXX X000 XXXX X000 XXXX X111 X000 0000
IENO SADDR CKCON1
Agh 0000 0000 0000 0000 XXXX XXX0 AFh
Aoh P2 AUXRA1 WDTRST WDTPRG A7h
1111 1111 XXXX X0X0 XXXX XXXX XXXX X000
98h SCON SBUF BRL BDRCON KBLS KBE KBF oFh
0000 0000 XXXX XXXX 0000 0000 XXX0 0000 0000 0000 0000 0000 0000 0000
90h P1 SSCON SSCS SSDAT SSADR CKRL 97h
1111 1111 0000 0000 1111 1000 1111 1111 1111 1110 1111 1111
TCON TMOD TLO TL1 THO TH1 AUXR CKCONO
88h 8Fh
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 XX0X 0000 0000 0000
80h PO SP DPL DPH CKSEL OSSCON PCON 87h
111 1111 00000111 | 00000000 | 0000 0000 XXXX XXXO | XXXX X001 | 00X10000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
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Table 13. Pin Description for 40/44 Pin Packages (Continued)

Mnemonic

Pin Number

PLCC44

VQFP44 1.4

Type

Name and Function

SDA is the bidirectional 2-wire data line

RST

10

110

Reset: A high on this pin for two machine cycles while the oscillator is running, resets
the device. An internal diffused resistor to Vgg permits a power-on reset using only an
external capacitor to V. This pin is an output when the hardware watchdog forces a
system reset.

ALE/PROG

33

27

Address Latch Enable/Program Pulse: Output pulse for latching the low byte of the
address during an access to external memory. In normal operation, ALE is emitted at a
constant rate of 1/6 (1/3 in X2 mode) the oscillator frequency, and can be used for
external timing or clocking. Note that one ALE pulse is skipped during each access to
external data memory. This pin is also the program pulse input (PROG) during Flash
programming. ALE can be disabled by setting SFR’s AUXR.0 bit. With this bit set, ALE
will be inactive during internal fetches.

PSEN

32

26

Program Strobe ENable: The read strobe to external program memory. When execut-
ing code from the external program memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during each access to external
data memory. PSEN is not activated during fetches from internal program memory.

EA

35

29

External Access Enable: EA must be externally held low to enable the device to fetch
code from external program memory locations 0000H to FFFFH (RD). If security level 1
is programmed, EA will be internally latched on Reset.

4301D-8051-02/08
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- FCLK CPU and FCLK PERIPH> fOI’ CKRL<>OXFF

In X2 Mode:
FOSCA
Ferv=Ferkperipn = 2% (255 - CKRL)
In X1 Mode:
o __ Fosea
CPU ~— ¥ CLKPERIPH — 4 x (255 - CKRL)
Timer 0: Clock Inputs Figure 4. Timer 0: Clock Inputs
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Control
Sub Clock——| 1
SCLKTO

P Timer O

OSCCON
Gme--{E:>:i::%___
INTO _

TRO

Note:  The SCLKTO bit in OSCCON register allows to select Timer 0 Subsidiary clock.
SCLKTO = 0: Timer 0 uses the standard TO pin as clock input (Standard mode)

SCLKTO = 1: Timer 0 uses the special Sub Clock as clock input, this feature can be use
as periodic interrupt for time clock.
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Table 24. T2CON Register
T2CON - Timer 2 Control Register (C8h)

7 6 5 4 3 2 1 0
TF2 EXF2 RCLK TCLK EXEN2 TR2 C/T2# CP/RL2#
Bit Bit
Number Mnemonic | Description

Timer 2 overflow Flag

7 TF2 Must be cleared by software.
Set by hardware on timer 2 overflow, if RCLK = 0 and TCLK = 0.
Timer 2 External Flag
Set when a capture or a reload is caused by a negative transition on T2EX pin
if EXEN2=1.

6 EXF2 When set, causes the CPU to vector to timer 2 interrupt routine when timer 2
interrupt is enabled.
Must be cleared by software. EXF2 doesn’t cause an interrupt in Up/down
counter mode (DCEN = 1)
Receive Clock bit

5 RCLK Cleared to use timer 1 overflow as receive clock for serial port in mode 1 or 3.
Set to use timer 2 overflow as receive clock for serial port in mode 1 or 3.
Transmit Clock bit

4 TCLK Cleared to use timer 1 overflow as transmit clock for serial port in mode 1 or 3.
Set to use timer 2 overflow as transmit clock for serial port in mode 1 or 3.
Timer 2 External Enable bit

3 EXEN2 Cleared to ignore events on T2EX pin for timer 2 operation.
Set to cause a capture or reload when a negative transition on T2EX pin is
detected, if timer 2 is not used to clock the serial port.
Timer 2 Run control bit

2 TR2 Cleared to turn off timer 2.
Set to turn on timer 2.
Timer/Counter 2 select bit

1 C/Tos Cleared for timer operation (input from internal clock system: Fg| « peripH)-
Set for counter operation (input from T2 input pin, falling edge trigger). Must be
0 for clock out mode.
Timer 2 Capture/Reload bit
If RCLK=1 or TCLK=1, CP/RL2# is ignored and timer is forced to auto-reload

0 CP/RL2# on timer 2 overflow.

Cleared to auto-reload on timer 2 overflows or negative transitions on T2EX pin
if EXEN2=1.
Set to capture on negative transitions on T2EX pin if EXEN2=1.

Reset Value = 0000 0000b
Bit addressable

ATMEL 2




Programmable
Counter Array PCA
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The PCA provides more timing capabilities with less CPU intervention than the standard
timer/counters. Its advantages include reduced software overhead and improved accu-
racy. The PCA consists of a dedicated timer/counter which serves as the time base for
an array of five compare/capture modules. Its clock input can be programmed to count
any one of the following signals:

+  Peripheral clock frequency (Fc k peripn) = 6
+  Peripheral clock frequency (Fg k peripH) ~ 2
+ Timer O overflow

» External input on ECI (P1.2)

Each compare/capture modules can be programmed in any one of the following modes:
» rising and/or falling edge capture

» software timer

* high-speed output

*  pulse width modulator

Module 4 can also be programmed as a watchdog timer (See Section "PCA Watchdog
Timer", page 46).

When the compare/capture modules are programmed in the capture mode, software
timer, or high speed output mode, an interrupt can be generated when the module exe-
cutes its function. All five modules plus the PCA timer overflow share one interrupt
vector.

The PCA timer/counter and compare/capture modules share Port 1 for external 1/O.
These pins are listed below. If the port is not used for the PCA, it can still be used for
standard 1/O.

PCA component External I/0 Pin
16-bit Counter P1.2/ECI
16-bit Module 0 P1.3/ CEXO0
16-bit Module 1 P1.4/CEX1
16-bit Module 2 P1.5/CEX2
16-bit Module 3 P1.6 / CEX3

The PCA timer is a common time base for all five modules (See Figure 11). The timer
count source is determined from the CPS1 and CPSO0 bits in the CMOD register
(Table 26) and can be programmed to run at:

« 1/6 the peripheral clock frequency (Fc ik peripH)
« 1/2 the peripheral clock frequency (Fc k peripn)
+ The Timer 0 overflow

» The input on the ECI pin (P1.2)

ATMEL s



Automatic Address
Recognition

Given Address

ATMEL

Figure 19. UART Timings in Modes 2 and 3
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The automatic address recognition feature is enabled when the multiprocessor commu-

nication feature is enabled (SM2 bit in SCON register is set).

Implemented in hardware, automatic address recognition enhances the multiprocessor

communication feature by allowing the serial port to examine the address of each

incoming command frame. Only when the serial port recognizes its own address, the

receiver sets Rl bit in SCON register to generate an interrupt. This ensures that the CPU

is not interrupted by command frames addressed to other devices.

If desired, you may enable the automatic address recognition feature in mode 1. In this

configuration, the stop bit takes the place of the ninth data bit. Bit Rl is set only when the

received command frame address matches the device’s address and is terminated by a

valid stop bit.

To support automatic address recognition, a device is identified by a given address and

a broadcast address.

Note:  The multiprocessor communication and automatic address recognition features cannot
be enabled in mode 0 (i.e. setting SM2 bit in SCON register in mode 0 has no effect).

Each device has an individual address that is specified in SADDR register; the SADEN
register is a mask byte that contains don’t-care bits (defined by zeros) to form the
device’s given address. The don’t-care bits provide the flexibility to address one or more
slaves at a time. The following example illustrates how a given address is formed.

To address a device by its individual address, the SADEN mask byte must be 1111
1111b.

For example:

SADDR0101 0110b
SADEN1111 1100b

Given0101 01XXb

The following is an example of how to use given addresses to address different slaves:
Slave A:SADDR1111 0001b
SADEN1111 1010b

Givenllll 0X0Xb

Slave B:SADDR1111 0011lb
SADEN1111 1001b

Givenllll 0XXlb

Slave C:SADDR1111 0010b
SADEN1111 1101b

Givenllll 00X1b

48 AT 89 C 51 | C 2 1 —
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Table 38. Example of computed value when X2=1, SMOD1=1, SPD=1

Baud Rates Fosca = 16.384 MHz Fosca = 24MHz
BRL Error (%) BRL Error (%)
115200 247 1.23 243 0.16
57600 238 1.23 230 0.16
38400 229 1.23 217 0.16
28800 220 1.23 204 0.16
19200 203 0.63 178 0.16
9600 149 0.31 100 0.16
4800 43 1.23 - -

Table 39. Example of computed value when X2=0, SMOD1=0, SPD=0

Baud Rates Fosca = 16.384 MHz Fosca = 24MHz
BRL Error (%) BRL Error (%)
4800 247 1.23 243 0.16
2400 238 1.23 230 0.16
1200 220 1.23 202 3.55
600 185 0.16 152 0.16

The baud rate generator can be used for mode 1 or 3 (refer to Figure 20.), but also for
mode 0 for UART, thanks to the bit SRC located in BDRCON register (Table 46.)

4301D-8051-02/08
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Registers

4301D-8051-02/08

The PCA interrupt vector is located at address 0033H, the SPI interrupt vector is located
at address 0043H, the 12C interrupt vector at 0043H and Keyboard interrupt vector is
located at address 003BH. All other vectors addresses are the same as standard C52
devices.

Table 47. Priority Level Bit Values

IPH.x IPL.x Interrupt Level Priority
0 0 0 (Lowest)
0 1 1
1 0 2
1 1 3 (Highest)

A low-priority interrupt can be interrupted by a high priority interrupt, but not by another
low-priority interrupt. A high-priority interrupt can’t be interrupted by any other interrupt
source.

If two interrupt requests of different priority levels are received simultaneously, the
request of higher priority level is serviced. If interrupt requests of the same priority level
are received simultaneously, an internal polling sequence determines which request is
serviced. Thus within each priority level there is a second priority structure determined
by the polling sequence.

ATMEL s



Warm Reset

Watchdog Reset

ATMEL

Table 1. Minimum Reset Capacitor Value for a 50 kQ Pull-down Resistor(")

VDD Rise Time
Oscillator
Start-Up Time 1ms 10 ms 100 ms
5ms 820 nF 1.2 yF 12 uF
20 ms 2.7 uF 3.9 uF 12 uF

Note:  These values assume Vp starts from 0V to the nominal value. If the time between 2
on/off sequences is too fast, the power-supply de-coupling capacitors may not be fully
discharged, leading to a bad reset sequence.

To achieve a valid reset, the reset signal must be maintained for at least 2 machine
cycles (24 oscillator clock periods) while the oscillator is running. The number of clock
periods is mode independent (X2 or X1).

As detailed in Section “Hardware Watchdog Timer”, page 102, the WDT generates a 96-
clock period pulse on the RST pin. In order to properly propagate this pulse to the rest of
the application in case of external capacitor or power-supply supervisor circuit, a 1 kQ
resistor must be added as shown Figure 24.

Figure 24. Reset Circuitry for WDT Reset-out Usage

VDD
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| RrS1T P }—D‘jﬁ—‘ TOdCFE)U'Chore I
VDD e 0 P and Peripherals
T |
RST -
vSS = > Gn-botd
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Reset Recommendation
to Prevent Flash
Corruption

Idle Mode

Power-down Mode
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An example of bad initialization situation may occur in an instance where the bit
ENBOOT in AUXR1 register is initialized from the hardware bit BLJB upon reset. Since
this bit allows mapping of the bootloader in the code area, a reset failure can be critical.

If one wants the ENBOOT cleared in order to unmap the boot from the code area (yet
due to a bad reset) the bit ENBOOT in SFRs may be set. If the value of Program
Counter is accidently in the range of the boot memory addresses then a Flash access
(write or erase) may corrupt the Flash on-chip memory.

It is recommended to use an external reset circuitry featuring power supply monitoring to
prevent system malfunction during periods of insufficient power supply voltage (power
supply failure, power supply switched off).

An instruction that sets PCON.0 indicates that it is the last instruction to be executed
before going into Idle mode. In Idle mode, the internal clock signal is gated off to the
CPU, but not to the interrupt, Timer, and Serial Port functions. The CPU status is pre-
served in its entirety: the Stack Pointer, Program Counter, Program Status Word,
Accumulator and all other registers maintain their data during idle. The port pins hold the
logical states they had at the time Idle was activated. ALE and PSEN hold at logic high
level.

There are two ways to terminate the Idle mode. Activation of any enabled interrupt will
cause PCON.0 to be cleared by hardware, terminating the Idle mode. The interrupt will
be serviced, and following RETI the next instruction to be executed will be the one fol-
lowing the instruction that put the device into idle.

The flag bits GF0 and GF1 can be used to give an indication if an interrupt occurred dur-
ing normal operation or during idle. For example, an instruction that activates idle can
also set one or both flag bits. When idle is terminated by an interrupt, the interrupt ser-
vice routine can examine the flag bits.

The other way of terminating the Idle mode is with a hardware reset. Since the clock
oscillator is still running, the hardware reset needs to be held active for only two
machine cycles (24 oscillator periods) to complete the reset.

To save maximum power, a Power-down mode can be invoked by software (see PCON
register).

In Power-down mode, the oscillator is stopped and the instruction that invoked Power-
down mode is the last instruction executed. The internal RAM and SFRs retain their
value until the Power-down mode is terminated. V. can be lowered to save further
power. Either a hardware reset or an external interrupt can cause an exit from Power-
down. To properly terminate Power-down, the reset or external interrupt should not be
executed before Vi is restored to its normal operating level and must be held active
long enough for the oscillator to restart and stabilize.

Only external interrupts INTO, INT1 and Keyboard Interrupts are useful to exit from
Power-down. For that, interrupt must be enabled and configured as level or edge sensi-
tive interrupt input. When Keyboard Interrupt occurs after a power down mode, 1024
clocks are necessary to exit to power down mode and enter in operating mode.

Holding the pin low restarts the oscillator but bringing the pin high completes the exit as
detailed in Figure 25. When both interrupts are enabled, the oscillator restarts as soon
as one of the two inputs is held low and power down exit will be completed when the first
input will be released. In this case, the higher priority interrupt service routine is exe-
cuted. Once the interrupt is serviced, the next instruction to be executed after RETI will
be the one following the instruction that puts the AT89C51IC2 into Power-down mode.

ATMEL e



Functional Description

Operating Modes
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Figure 27 shows a detailed structure of the SPI Module.

Figure 27. SPI Module Block Diagram
Internal Bus

Shift Register
FTLK PERIPH « [7Te[s 43 2] ]0]
/4 . l .
Clock B Receive Data Registe Pi
Divider 18— n l«—» MOSI
64— Control 1, , MISO
] ‘ /1280 Logic

Clock M

Logic |8 » SCK
Clock | Ss
Select T T

| SPR2 [SPEN [sSDIS|MSTR [CPOL|CPHA [sPR1 [SPRo |
SPCON

SPI mmp 8-bit bus
Control —» 1-bit signal

v

SPI Interrupt Request

SPSTA
| sPiIF|wecoL| - |mooF| - [ - | - | - |

The Serial Peripheral Interface can be configured in one of the two modes: Master
mode or Slave mode. The configuration and initialization of the SPI Module is made
through one register:

» The Serial Peripheral Control register (SPCON)

Once the SPl is configured, the data exchange is made using:
+ SPCON

» The Serial Peripheral STAtus register (SPSTA)

» The Serial Peripheral DATa register (SPDAT)

During an SPI transmission, data is simultaneously transmitted (shifted out serially) and
received (shifted in serially). A serial clock line (SCK) synchronizes shifting and sam-
pling on the two serial data lines (MOSI and MISO). A Slave Select line (SS) allows
individual selection of a Slave SPI device; Slave devices that are not selected do not
interfere with SPI bus activities.

When the Master device transmits data to the Slave device via the MOSI line, the Slave
device responds by sending data to the Master device via the MISO line. This implies
full-duplex transmission with both data out and data in synchronized with the same clock
(Figure 28).

ATMEL 7



Serial Peripheral Status Register
(SPSTA)

ATMEL

Bit Number Bit Mnemonic Description
SPR2 SPRi1 SPRO Serial Peripheral Rate
1 SPR1 0 0 0 Folk periPH /2
0 0 1 Feik peripH/4
0 1 0 Feik peripH/8
0 1 1 Feik peripH/16
1 0 0 Feik peripH /32
0 SPRO 1 0 1 FoLk peripr /64
1 1 0 Feik peripn/128
1 1 1 Invalid

Reset Value = 0001 0100b
Not bit addressable

The Serial Peripheral Status Register contains flags to signal the following conditions:
+ Data transfer complete

*  Write collision

+ Inconsistent logic level on SS pin (mode fault error)

Table 59 describes the SPSTA register and explains the use of every bit in the register.

Table 59. SPSTA Register
SPSTA - Serial Peripheral Status and Control register (0C4H)

7 6 5 4 3 2 1 0
SPIF WCOL SSERR MODF - - - -
Bit Bit

Number | Mnemonic | Description

Serial Peripheral Data Transfer Flag
Cleared by hardware to indicate data transfer is in progress or has been

7 SPIF )
approved by a clearing sequence.
Set by hardware to indicate that the data transfer has been completed.
Write Collision Flag

6 WCOL Cleared by hardware to indicate that no collision has occurred or has been

approved by a clearing sequence.
Set by hardware to indicate that a collision has been detected.

Synchronous Serial Slave Error Flag
5 SSERR | Set by hardware when SS is deasserted before the end of a received data.
Cleared by disabling the SPI (clearing SPEN bit in SPCON).

Mode Fault
Cleared by hardware to indicate that the SS pin is at appropriate logic level, or

4 MODF .

has been approved by a clearing sequence.

Set by hardware to indicate that the SS pin is at inappropriate logic level.
: 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.

4301D-8051-02/08



Serial Peripheral DATa Register
(SPDAT)
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Bit Bit
Number | Mnemonic | Description

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

Reserved

0
The value read from this bit is indeterminate. Do not set this bit.

Reset Value = 00X0 XXXXb
Not Bit addressable
The Serial Peripheral Data Register (Table 60) is a read/write buffer for the receive data

register. A write to SPDAT places data directly into the shift register. No transmit buffer is
available in this model.

A Read of the SPDAT returns the value located in the receive buffer and not the content
of the shift register.

Table 60. SPDAT Register
SPDAT - Serial Peripheral Data Register (0C5H)

7 6 5 4 3 2 1 0

R7 R6 R5 R4 R3 R2 R1 RO

Reset Value = Indeterminate
R7:R0: Receive data bits

SPCON, SPSTA and SPDAT registers may be read and written at any time while there
is no on-going exchange. However, special care should be taken when writing to them
while a transmission is on-going:

» Do not change SPR2, SPR1 and SPRO

* Do not change CPHA and CPOL

+ Do not change MSTR

+ Clearing SPEN would immediately disable the peripheral
»  Writing to the SPDAT will cause an overflow.

ATMEL 7
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Figure 39. Format and State in the Master Receiver Mode

92

MR

*

Successful 0 p o 7 ,
transmission| S SLA A Data Data : A P
toaslave o— 000000001l ...
receiver
Next transfer
started with a 3
repeated start > S SLA ' R
condition :
Not acknowledge ‘ m W
received after the A P '
slave address

(48n) uT
Arbitration lost in slave 1 AorA Other master : A Other master
address or acknowledge bit 1A OF A continues ] continues
Arbitration lost and . A Other master

addressed as slave

continues

To corresponding
states in slave mode

From master to slave

From slave to master

AT89C51IC2

* A | Anynumber of data bytes and their associated

acknowledge bits

This number (contained in SSCS) corresponds
to a defined state of the 2-wire bus

4301D-8051-02/08



ATMEL

Reduced EMI Mode The ALE signal is used to demultiplex address and data buses on port 0 when used with
external program or data memory. Nevertheless, during internal code execution, ALE
signal is still generated. In order to reduce EMI, ALE signal can be disabled by setting

106

AO bit.

The AQO bit is located in AUXR register at bit location 0. As soon as AO is set, ALE is no
longer output but remains active during MOVX and MOVC instructions and external
fetches. During ALE disabling, ALE pin is weakly pulled high.

Table 83. AUXR Register
AUXR - Auxiliary Register (8Eh)

7

6

5 4 3 2 1 0

MO - XRS1 XRS0 EXTRAM AO

Bit
Number

Bit
Mnemonic

Description

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

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

MO

Pulse length

Cleared to stretch MOVX control: the RD/ and the WR/ pulse length is 6 clock
periods (default).

Set to stretch MOVX control: the RD/ and the WR/ pulse length is 30 clock
periods.

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

XRS1

XRS0

XRAM Size

XRS1XRS0XRAM size
0 0256 bytes (default)

0 1512 bytes
1 0768 bytes
1 11024 bytes

EXTRAM

EXTRAM bit
Cleared to access internal XRAM using movx @ Ri/ @ DPTR.

Set to access external memory.

Programmed by hardware after Power-up regarding Hardware Security Byte
(HSB), default setting, XRAM selected.

AO

ALE Output bit

Cleared, ALE is emitted at a constant rate of 1/6 the oscillator frequency (or 1/3 if
X2 mode is used).(default) Set, ALE is active only during a MOVX or MOVC
instructione is used.

AT89C511C2 mee———
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Table 93. API Call Summary (Continued)

Command R1 A DPTRO DPTR1 Returned Value Command Effect
Address of . Program up to 128 bytes in user Flash.
Number of the first byt Address in ) .
PROGRAM DATA umber o elirstbyte | v o AM of the ACC = 0: DONE _ Remark. number of bytes.to program is
PAGE 09h byte to to programin first data to limited such as the Flash write remains in a
program the Flash program single 128 bytes page. Hence, when ACC
memory is 128, valid values of DPL are 00h, or, 80h.
Fuse value o
PROGRAM X2 FUSE 0Ah 0008h XXh none Program X2 fuse bit with ACC
00h or 01h
F |
PROGRAMBLJB | ) | Fusevale 0004h XXh none Program BLJB fuse bit with ACC
FUSE 00h or 01h
READ HSB 0Bh XXh XXXXh XXh ACC = HSB Read Hardware Byte
READ BOOT ID1 0Eh XXh DPL = 00h XXh ACC = ID1 Read boot ID1
READ BOOT ID2 OEh XXh DPL =01h XXh ACC = 1D2 Read boot ID2
READ BOOT VERSION | OFh XXh XXXXh XXh ACC = Boot_Version Read bootloader version

4301D-8051-02/08
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Table 95. AC Parameters for a Fix Clock
Symbol -M -L Units
Min Max Min Max
T 25 25 ns
T 35 35 ns
TaviL 5 5 ns
Tiax 5 5 ns
T n 65 65 ns
Tuee 5 5 ns
Teipn 50 50 ns
TeLv 30 30 ns
Texix 0 0 ns
Texiz 10 10 ns
Tavv 80 80 ns
TeLaz 10 10 ns
Table 96. AC Parameters for a Variable Clock
Standard X Parameter for - | X Parameter for
Symbol Type Clock X2 Clock M Range -L Range Units
Tih Min 2T-x T-x 15 15 ns
TaviL Min T-x 05T-x 20 20 ns
Tiiax Min T-x 05T-x 20 20 ns
T Max 47 -x 27T-x 35 35 ns
TueL Min T-x 05T-x 15 15 ns
Toir Min 3T-x 15T -x 25 25 ns
TeLv Max 3T-x 1.5T-x 45 45 ns
Texix Min X X 0 0 ns
Texiz Max T-x 05T-x 15 15 ns
Taviv Max 5T-x 25T-x 45 45 ns
TpLaz Max X X 10 10 ns
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External Program Memory
Read Cycle

< 12 Tera
— Ty —Pe— Ty —»

ALE T < TLLF’L /—\

A 4

—— Tp py ——P
POEN I Tiiax > ¢ Texav \ /_
€ Tpy » > Texiz
«TPLAZ Toxix 9 «
PORTO INSTRIN INSTR IN AO-A7 INSTR IN
PORT2 OAIE{)%IF;ESPSZ ADDRESS A8-A15 ADDRESS A8-A15
External Data Memory
Characteristics Table 97. Symbol Description
Symbol Parameter

Taan RD Pulse Width

Twiw WR Pulse Width

Triov RD to Valid Data In

TrHpx Data Hold After RD

TRHDZ Data Float After RD

Tiiov ALE to Valid Data In

Tavov Address to Valid Data In

Towe ALE to WR or RD

TavwL Address to WR or RD

Tavwx Data Valid to WR Transition

TavwH Data set-up to WR High

Twhax Data Hold After WR

TrLaz RD Low to Address Float

TWHLH RD or WR High to ALE high
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Figure 57. Internal Clock Signals
STATE4 , STATE5 , STATE6 , STATE1 , STATE2 , STATE3 , STATE4 , STATE5
INTERNAL

CLOCK Pi|p2|pPi|P2|pPi|P2|pPt|P2|pPi|Pa|pPi|pPa|Pi]pa|pri]epe

XTAL2

ALE ]
THESE SIGNALS ARE NOT ACTIVATED DURING THE
EXTERNAL PROGRAM MEMORY FETCH EXECUTION OF A MOVX INSTRUCTION
PSEN
PO
AMP AMP AMP
FLOA Li FLOAT_>| L_ FLOAT.
P2 (EXT) INDICATES ADDRESS TRANSITIDNS
READ CYCLE
RD |
PCL OUT (IF PROGRAM
MEMORY IS EXTERNAL)
POW DA I{ *
| SAMPLED _|
le FLOAT >
P2 [ 'NDICATESDPH OR PZSFRTO PCHTRANSITION |
WRITE CYCLE
WR | [ PcLouT SEVEN IF PROGRAM
MEMORY IS INTERNAL)
POW \ IZ_AT"
| X, [PCL OUT (IF PROGRAM
e DATA OUT MEMORY 1S EXTERNAL)
P2 2
PORT OPERATION
MOV PORT SRC OLD DATANEW DATA
PO PINS SAMPLED PO PINS SAMPLED
MOV DEST PO N
MOV DEST PORT (P1. P2.P3) __,P1, P2, P3 PINS SAMPLED P1, P2, P3 PINS SAMPLED
(INCLUDES INTO. N %0 T m m_
SERIAL PORT SHIFT CLOCK RXD SAMPLED RXD SAMPLED

TXD (MODE 0) |

This diagram indicates when signals are clocked internally. The time it takes the signals to propagate to the pins, however,
ranges from 25 to 125 ns. This propagation delay is dependent on variables such as temperature and pin loading. Propaga-
tion also varies from output to output and component. Typically though (T, = 25°C fully loaded) RD and WR propagation
delays are approximately 50 ns. The other signals are typically 85 ns. Propagation delays are incorporated in the AC
specifications.
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