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Mnemonic

Pin Number

Type

Name and Function

DIL | LCC

VQFP
1.4

20 22

16

Ground: OV reference

39

Optional Ground: Contact the Sales Office for ground
connection.

40 44

38

Power Supply: This is the power supply voltage for normal,
idle and power-down operation

P0.0-PO.7

39- | 43-
32 36

37-30

110

Port 0: Port 0 is an open-drain, bidirectional I/O port. Port 0
pins that have 1s written to them float and can be used as
high impedance inputs.Port O pins must be polarized to Vcc
or Vss in order to prevent any parasitic current consumption.
Port 0 is also the multiplexed low-order address and data bus
during access to external program and data memory. In this
application, it uses strong internal pull-up when emitting 1s.
Port 0 also inputs the code bytes during EPROM
programming. External pull-ups are required during program
verification during which PO outputs the code bytes.

P1.0-P1.7

40-44
1-3

110

Port 1: Port 1 is an 8-bit bidirectional I/O port with internal
pull-ups. Port 1 pins that have 1s written to them are pulled
high by the internal pull-ups and can be used as inputs. As
inputs, Port 1 pins that are externally pulled low will source
current because of the internal pull-ups. Port 1 also receives
the low-order address byte during memory programming and
verification.

Alternate functions for Port 1 include:

40

110

T2 (P1.0): Timer/Counter 2 external count input/Clockout

41

T2EX (P1.1): Timer/Counter 2 Reload/Capture/Direction
Control

P2.0-P2.7

21- | 24-
28 31

18-25

110

Port 2: Port 2 is an 8-bit bidirectional I/O port with internal
pull-ups. Port 2 pins that have 1s written to them are pulled
high by the internal pull-ups and can be used as inputs. As
inputs, Port 2 pins that are externally pulled low will source
current because of the internal pull-ups. Port 2 emits the high-
order address byte during fetches from external program
memory and during accesses to external data memory that
use 16-bit addresses (MOVX atDPTR).In this application, it
uses strong internal pull-ups emitting 1s. During accesses to
external data memory that use 8-bit addresses (MOVX atRi),
port 2 emits the contents of the P2 SFR. Some Port 2 pins
receive the high order address bits during EPROM
programming and verification: P2.0 to P2.4

P3.0-P3.7

10- | 11,
17 | 13-
19

7-13

110

Port 3: Port 3 is an 8-bit bidirectional I/O port with internal
pull-ups. Port 3 pins that have 1s written to them are pulled
high by the internal pull-ups and can be used as inputs. As
inputs, Port 3 pins that are externally pulled low will source
current because of the internal pull-ups. Port 3 also serves
the special features of the 80C51 family, as listed below.

10 11

RXD (P3.0): Serial input port

11 13

TXD (P3.1): Serial output port

12 14

INTO (P3.2): External interrupt O

T S X CX 2 X 2 e ————
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Figure 2. Mode Switching Waveforms
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The X2 bit in the CKCON register (See Table 3.) allows to switch from 12 clock cycles
per instruction to 6 clock cycles and vice versa. At reset, the standard speed is activated
(STD mode). Setting this bit activates the X2 feature (X2 mode).

Note: In order to prevent any incorrect operation while operating in X2 mode, user must be
aware that all peripherals using clock frequency as time reference (UART, timers) will
have their time reference divided by two. For example a free running timer generating an
interrupt every 20 ms will then generate an interrupt every 10 ms. UART with 4800 baud
rate will have 9600 baud rate.

Table 3. CKCON Register
CKCON - Clock Control Register (8Fh)

7 6 5 4 3 2 1 0
- - - - - - - X2
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.
2 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
1 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
CPU and peripheral clock bit
0 X2 Clear to select 12 clock periods per machine cycle (STD mode, Fogc=Fxra /2).
Set to select 6 clock periods per machine cycle (X2 mode, Fogc=FxtaL)-

Reset Value = XXXX XXX0b

Not bit addressable

For further details on the X2 feature, please refer to ANM072 available on the web
(http://www.atmel.com)

AIMEL 9

4184G-8051-09/06 I ©




Dual Data Pointer
Register (Ddptr)

Figure 3. Use of Dual Pointer

ATMEL

The additional data pointer can be used to speed up code execution and reduce code
size in a number of ways.

The dual DPTR structure is a way by which the chip will specify the address of an exter-
nal data memory location. There are two 16-bit DPTR registers that address the external
memory, and a single bit called

DPS = AUXR1/bit0 (See Table 5.) that allows the program code to switch between them
(Refer to Figure 3).

External Data Memory

————— > DPTRL | -
AUXR1(A2H) | bPTRO
DPH(83H) DPL(82H)
Table 4. AUXR1: Auxiliary Register 1
7 6 5 4 3 2 1 0
- - - - GF3 0 - DPS
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 GF3 This bit is a general purpose user flag
2 0 Reserved
Always stuck at 0
1 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
Data Pointer Selection
0 DPS Clear to select DPTRO.
Set to select DPTRL1.
Reset Value = XXXX XXX0
Not bit addressable
10 TSSX CX 2X2 |
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Figure 5. Clock-Out Mode C/T2=0
XTALL [] 2
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L1

(:1 in X2 mode)

TR2
T2CON reg TL2 TH2
(B-bit) || (8-bit)
OVERFLOW
RCAP2L |[RCAP2H
(8-bit) || (8-bit)
Toggle
™ M |
L o D
T20E
T2MOD reg
TIMER 2
T2EX [ }—— T I [EXF2 | |NTERRUPT
| T2CON reg
EXEN2
T2CON reg
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Table 5. T2CON Register
T2CON - Timer 2 Control Register (C8h)

7 6 5 4 3 2 1 0
TF2 EXF2 RCLK ‘ TCLK ‘ EXEN2 TR2 CIT2# 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 Clear 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 Clear 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

Clear 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.

3 EXEN2

Timer 2 Run control bit
2 TR2 Clear to turn off timer 2.
Set to turn on timer 2.

Timer/Counter 2 select bit
Clear for timer operation (input from internal clock system: Fngc).

1 crT# 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 on
0 CP/RL2# timer 2 overflow.

Clear 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

AIMEL 15

4184G-8051-09/06 I ©



Figure 8.
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UART Timings in Modes 2 and 3
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Recognition
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18

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 RI 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 0011b
SADEN1111 1001b

Givenllll 0XX1lb

Slave C:SADDR1111 0010b
SADEN1111 1101b

Givenllll 00X1b

The SADEN byte is selected so that each slave may be addressed separately.
For slave A, bit O (the LSB) is a don’t-care bit; for slaves B and C, bit 0 is a 1. To com-
municate with slave A only, the master must send an address where bit O is clear (e.qg.

T S X CX 2 X 2 e ————
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Broadcast Address

Reset Addresses

4184G-8051-09/06

1111 0000b).

For slave A, bit 1 is a 1; for slaves B and C, bit 1 is a don't care bit. To communicate with
slaves B and C, but not slave A, the master must send an address with bits 0 and 1 both
set(e.g. 1111 0011b).

To communicate with slaves A, B and C, the master must send an address with bit 0
set, bit 1 clear, and bit 2 clear (e.g. 1111 0001b).

A broadcast address is formed from the logical OR of the SADDR and SADEN registers

with zeros defined as don’t-care bits, e.g.:
SADDR 0101 0110b
SADEN 1111 1100b

Broadcast =SADDR OR SADEN1111 111Xb

The use of don’t-care bits provides flexibility in defining the broadcast address, however
in most applications, a broadcast address is FFh. The following is an example of using
broadcast addresses:

Slave A:SADDR1111 0001b
SADEN1111 1010b

Broadcastl1111l 1X11lb,

Slave B:SADDR1111 0011b
SADEN1111 1001b

Broadcastl1111l 1X11B,

Slave C:SADDR=1111 0010b
SADEN1111 1101b

Broadcastl111ll 1111b

For slaves A and B, bit 2 is a don’t care bit; for slave C, bit 2 is set. To communicate with
all of the slaves, the master must send an address FFh. To communicate with slaves A
and B, but not slave C, the master can send and address FBh.

On reset, the SADDR and SADEN registers are initialized to 00h, i.e. the given and
broadcast addresses are XXxX XxXXb (all don't-care bits). This ensures that the serial
port will reply to any address, and so, that it is backwards compatible with the 80C51
microcontrollers that do not support automatic address recognition.

Table 7. SADEN Register
SADEN - Slave Address Mask Register (B9h)
7 6 5 4 3 2 1 0

Reset Value = 0000 0000b
Not bit addressable

Table 8. SADDR Register
SADDR - Slave Address Register (A9h)

7 6 5 4 3 2 1 0

Reset Value = 0000 0000b
Not bit addressable

AIMEL 19
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Table 10. PCON Register
PCON - Power Control Register (87h)

7 6 5 4 3 2 1 0
SMOD1 SMODO - ‘ POF ‘ GF1 GFO PD IDL
Bit Bit

Number Mnemonic | Description

Serial port Mode bit 1

! SMOD1 Set to select double baud rate in mode 1, 2 or 3.

Serial port Mode bit 0
6 SMODO | Clear to select SMO bit in SCON register.
Set to to select FE bit in SCON register.

5 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
Power-off Flag

4 POE Clear to recognize next reset type.

Set by hardware when VCC rises from 0 to its nominal voltage. Can also be set
by software.

General purpose Flag
3 GF1 Cleared by user for general purpose usage.
Set by user for general purpose usage.

General purpose Flag
2 GFO0 Cleared by user for general purpose usage.
Set by user for general purpose usage.

Power-down mode bit
1 PD Cleared by hardware when reset occurs.
Set to enter power-down mode.

Idle mode bit
0 IDL Clear by hardware when interrupt or reset occurs.
Set to enter idle mode.

Reset Value = 00X1 0000b
Not bit addressable

Power-off flag reset value will be 1 only after a power on (cold reset). A warm reset
doesn'’t affect the value of this bit.

AIMEL 21
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Table 13. IP Register

ATMEL

IP - Interrupt Priority Register (B8h)

7 6 5 4 3 2 1 0
- - 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 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
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.
2 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 O Priority bit
Refer to PXOH for priority level.

Reset Value = XX00 0000b
Bit addressable

T S X CX 2 X 2 e ————
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Idle mode

Power-down Mode

ATMEL

An instruction that sets PCON.O causes that to be the last instruction executed before
going into the Idle mode. In the 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 entirely : 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 levels.

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

The flag bits GFO and GF1 can be used to give an indication if an interrupt occured dur-
ing normal operation or during an 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
service 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 (Refer to
Table 10., 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 V. 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 and INT1 are useful to exit from power-down. For that,
interrupt must be enabled and configured as level or edge sensitive interrupt input.
Holding the pin low restarts the oscillator but bringing the pin high completes the exit as
detailed in Figure 10. 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 put TS80C52X2 into power-down mode.

Figure 10. Power-down Exit Waveform

26

INTO T AT
INT1 LAY [
XTAL1

—Active phas

e - Power-down phasgle Oscillator restart phasge — Active phase
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Exit from power-down by reset redefines all the SFRs, exit from power-down by external

interrupt does no affect the SFRs.

Exit from power-down by either reset or external interrupt does not affect the internal
RAM content.

Note: Ifidle mode is activated with power-down mode (IDL and PD bits set), the exit sequence
is unchanged, when execution is vectored to interrupt, PD and IDL bits are cleared and

idle mode is not entered.

Table 15. The State of Ports During Idle and Power-down Modes

Program
Mode Memory ALE PSEN PORTO PORT1 PORT2 PORT3
Port
Idle Internal 1 1 e Port Data | Port Data Port Data
Data
Idle External 1 1 Floating Port Data Address Port Data
Power Internal 0 0 Por}l) Port Data Port Data Port Data
Down Data
Power External 0 0 Floating Port Data Port Data Port Data
Down
Note: 1. Port 0 can force a "zero" level. A "one" will leave port floating.
AIMEL 27
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ONCE™ Mode (ON Chip

Emulation)

ATMEL

The ONCE mode facilitates testing and debugging of systems using TS80C52X2 with-
out removing the circuit from the board. The ONCE mode is invoked by driving certain
pins of the TS80C52X2; the following sequence must be exercised:

*  Pull ALE low while the device is in reset (RST high) and PSEN is high.
* Hold ALE low as RST is deactivated.

While the TS80C52X2 is in ONCE mode, an emulator or test CPU can be used to drive

the circuit Table 26. shows the status of the port pins during ONCE mode.

Normal operation is restored when normal reset is applied.

Table 16. External Pin Status during ONCE Mode

ALE PSEN Port 0 Port 1 Port 2 Port 3 XTAL1/2
Weak pull- Weak pull- Float Weak pull- Weak pull- Weak pull- Active
up up up up up

28 T S X X 2 X 2 om——————
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DC Parameters for Low
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TA = 0°C t0 +70°C; Vg = 0 V; Vi = 2.7 V10 5.5V ; F = 0 to 30 MHz.

V0|tage Ta =-40°Cto +85°C; Vgg=0V; V= 2.7V 10 5.5V ; F =0 to 30 MHz.
Table 23. DC Parameters for Low Voltage
Symbol Parameter Min Typ Max Unit Test Conditions
Vi Input Low Voltage -0.5 0.2Vec-0.1 \%
V4 Input High Voltage except XTAL1, RST 0.2V +0.9 Vee + 0.5 \%
Vi Input High Voltage, XTAL1, RST 0.7 Vee Vee + 0.5 \%
VoL Output Low Voltage, ports 1, 2, 3 © 0.45 Y lo = 0.8 mA®
Voi1 Output Low Voltage, port 0, ALE, PSEN ©® 0.45 Y lo. = 1.6 mA®
Vou Output High Voltage, ports 1, 2, 3 0.9 Vee \% loy = -10 pA
Vou1 Output High Voltage, port 0, ALE, PSEN 0.9 Vee \% loy = -40 pA
I Logical 0 Input Current ports 1, 2 and 3 -50 LA Vin = 0.45V
I Input Leakage Current +10 A 0.45V < Vin < V¢
It Logical 1 to 0 Transition Current, ports 1, 2, 3 -650 LA Vin=2.0V
RksT RST Pulldown Resistor 50 90 ® 200 kQ
. Fc =1 MHz
CIO Capacitance of I/0 Buffer 10 pF Ta = 25°C
20® 50 Ve =2.0 Vto 5.5V®
Ipp Power Down Current ® A @)
10 30 Vee=2.0V1t03.3V
| 1+0.2 Freq
Cdc Power Supply Current Maximum values, X1 (MHz)
under | o ®) atl2MHz 3.4 | ma Ve =3.3VO0
RESET atl6MHz 4.2
1+ 0.3 Freq
lec Power Supply Current Maximum values, X1 (MHz)
operating | mode: ™ atl2MHz 4.6 A Vee=3.3VE
atlMHz 58 |
0.15 Freq
lec Power Supply Current Maximum values, X1 (MHz) +0.2
idle mode: at12MHz 2 mA Vee = 3.3V
atl6MHz 2.6
Notes: 1. I under resetis measured with all output pins disconnected; XTAL1 driven with T ¢y, Teyel = 5 NS (see Figure 17.), V) =
Vgg + 0.5V, .
Viy = Vee - 0.5V; XTAL2 N.C.; EA = RST = Port 0 = V. lcc Would be slightly higher if a crystal oscillator used..
2. ldle Icc is measured with all output pins disconnected; XTAL1 driven with Te ey, Tepe =5 08, Vi = Vs + 0.5V, Vi = Ve -
0.5V; XTAL2 N.C; Port 0 = V¢c; EA = RST = Vg4 (see Figure 15.).
3. Power Down I is measured with all output pins disconnected; EA = Vgg, PORT 0 = V; XTAL2 NC.; RST = Vgg (see Fig-
ure 16.).
4. Capacitance loading on Ports 0 and 2 may cause spurious noise pulses to be superimposed on the Vs of ALE and Ports 1
and 3. The noise is due to external bus capacitance discharging into the Port 0 and Port 2 pins when these pins make 1to 0
transitions during bus operation. In the worst cases (capacitive loading 100pF), the noise pulse on the ALE line may exceed
0.45V with maxi Vg, peak 0.6V. A Schmitt Trigger use is not necessary.
5. Typicals are based on a limited number of samples and are not guaranteed. The values listed are at room temperature and
5V.
6. Under steady state (non-transient) conditions, 15, must be externally limited as follows:
Maximum Iy, per port pin: 10 mA
Maximum I, per 8-bit port:
38 TSSX CX 2X2 |
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Port 0: 26 mA
Ports 1, 2 and 3: 15 mA
Maximum total 15, for all output pins: 71 mA
If o, exceeds the test condition, V,, may exceed the related specification. Pins are not guaranteed to sink current greater
than the listed test conditions.

7. For other values, please contact your sales office.

8. Operating I.¢ is measured with all output pins disconnected; XTAL1 driven with T cp, Tenel = 5 NS (see Figure 17.), V. =
Vgg + 0.5V, .
Viu=Vee - 0.5V; XTAL2 N.C.; EA = Port 0 = V¢; RST = Vgg. The internal ROM runs the code 80 FE (label: SIMP label). I
would be slightly higher if a crystal oscillator is used. Measurements are made with OTP products when possible, which is

the worst case.

Figure 13. I Test Condition, under reset

VCC
ICCl
Vee Vee
PO‘;
VCC
RST EA
(NC) XTAL2
CLOCK »| XTALL
SIGNAL
Vs
) All other pins are disconnected.
Figure 14. Operating Ioc Test Condition
VCC
ICCl
Vee —AI Vee
Reset = Vss after a high pulse PO /;
during at least 24 clock cycles
N RST EA
(NC) XTAL2
CLOCK XTAL1
SIGNAL All other pins are disconnected.
Vs
Figure 15. I Test Condition, Idle Mode
VCC

Reset = Vss after a high pulse
during at least 24 clock cycles

PO/——l_
<
RST EA{—

"

(NC——{ XTAL2
CLOCK __yIxTALL

SIGNAL All other pins are disconnected.
L
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Table 30. AC Parameters for a Fix Clock

AY RY, -L L
X2 mode standard X2 mode standard
30 MHz mode 40 20 MHz mode
Speed -M 60 MHz MHz 40 MHz 30 MHz
40 MHz equiv. equiv. Units
Symbol Min | Max | Min Max | Min Max | Min Max | Min Max

TrLRH 130 85 135 125 175 ns
Twiwh 130 85 135 125 175 ns
Tripv 100 60 102 95 137 ns
TrHDx 0 0 0 0 0 ns
Trubz 30 18 35 25 42 ns
TiLiov 160 98 165 155 222 ns
Tavov 165 100 175 160 235 ns
TowL 50 | 100 | 30 | 70 | 55 95 | 45 | 105 | 70 | 130 ns
Tavwi 75 47 80 70 103 ns
Tovwx 10 7 15 5 13 ns
Tovw 160 107 165 155 213 ns
Tuwhox 15 9 17 10 18 ns
Triaz 0 0 0 0 0 ns
Twhin 10 40 7 27 15 35 5 45 13 53 ns
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Table 31. AC Parameters for a Variable Clock: Derating Formula

Standard
Symbol Type Clock X2 Clock -M -V -L Units
TrirH Min 6T-x 3T-x 20 15 25 ns
Twiwn Min 6T-x 3T-x 20 15 25 ns
Tribv Max 5T-x 25T-x 25 23 30 ns
TrHDX Min X X 0 0 0 ns
Trupz Max 2T-X T-x 20 15 25 ns
Tiiov Max 8T-x 4T -Xx 40 35 45 ns
Tavov Max 9T-x 45T-x 60 50 65 ns
Tt Min 3T-x | 15T-x 25 20 30 ns
T Max 3T+X 15T+x 25 20 30 ns
Tavwi Min 4T-Xx 2T-x 25 20 30 ns
Tovwx Min T-x 05T-x 15 10 20 ns
Tovw Min 7T-x | 35T-x 15 10 20 ns
Twhox Min T-x 05T-x 10 8 15 ns
Triaz Max X X 0 0 0 ns
TwHLH Min T-x 05T-x 15 10 20 ns
TwWHLH Max T+X 05T+x 15 10 20 ns

External Data Memory Write
Cycle

Figure 19. External Data Memory Write Cycle

TwhLH P
ALE j
PSEN
— T e > < Twiwn >
WR
= Touwx
T ax Tovwh > TWHQX
PORT 0 A0-A7 DATA OUT
Taw, ——»
PORT 2 ADDRESS

OR SER.P2 ADDRESS A8-A15 OR SFR P2 >

AIMEL 4
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External Data Memory Read
Cycle

ATMEL

Figure 20. External Data Memory Read Cycle

TwhLH
ALE j < Tiov >
PSEN
< TLLWL L TRLRH gl
<€ Tep —»f
RD < Tripz
- TAVDV >
=T ax Trupx—» [«
PORT 0 } AO-A7 DATA IN
< T
< TAVWL I RLAZ
PORT2  ADDRESS ™ ADDRESS A8-A15 OR SFR P2 >
Serial Port Timing - Shift Table 32. Symbol Description
Register Mode
Symbol Parameter
Tyixe Serial port clock cycle time
Tovhx Output data set-up to clock rising edge
Txrox Output data hold after clock rising edge
TxHpx Input data hold after clock rising edge
Txrpv Clock rising edge to input data valid

Table 33. AC Parameters for a Fix Clock

-V -V -L
X2 mode standard X2 mode -L
30 MHz mode 40 20 MHz standard
-M 60 MHz MHz 40 MHz mode
Speed 40 MHz equiv. equiv. 30 MHz Units
Symbol Min | Max | Min Max | Min Max | Min Max | Min Max
Txixt 300 200 300 300 400 ns
Tovhx 200 117 200 200 283 ns
Txrox 30 13 30 30 47 ns
Tyrpx 0 0 0 0 0 ns
Tyxrov 117 34 117 117 200 ns
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EPROM Programming and Ta = 21°C to 27°C; Vgg = OV; Ve = 5V = 10% while programming. V¢ = operating
Verification Characteristics range while verifying.
Table 35. EPROM Programming Parameters
Symbol Parameter Min Max Units
Vpp Programming Supply Voltage 12.5 13 \%
lpp Programming Supply Current 75 mA
Mool Oscillator Frquency 4 6 MHz
TaveL Address Setup to PROG Low 48 TeicL
Tonax Adress Hold after PROG 48 T L
ToveL Data Setup to PROG Low 48 TeicL
TaHpx Data Hold after PROG 48 T L
TensH (Enable) High to Vpp 48 T oL
TshoL Vpp Setup to PROG Low 10 us
TousL Vpp Hold after PROG 10 us
ToLeH PROG Width 90 110 us
Tavav Address to Valid Data 48 Teicl
Telov ENABLE Low to Data Valid 48 Teiol
Tenoz Data Float after ENABLE 0 48 Teicl

EPROM Programming and
Verification Waveforms

Figure 22. EPROM Programming and Verification Waveforms

PROGRAMMING VERIFICATION
P1.0-P1.7 =
P2 .0-P2.E ADDRES§ ADDRESS
P3.4-P3.5* > =Ty
P -
PO DATA IN DATA OUT
Tover T™ [ > TSHDX
AVGL > Tohax
ALE/PROG
TshoL [ P Toust
Toren a
E_A/VPP Vee VPP Vee
«—> T
CONTROI EHSH Teov _’1 < _’1 — Tenoz
SIGNALS ) X X
(ENABLE)

* 8KB: up to P2.4, 16KB: up to P2.5, 32KB: up to P3.4, 64KB: up to P3.5
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