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Product Status Obsolete
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EEPROM Size -
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Data Converters -

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Through Hole
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Mnemonic Pin Number Type | Name and Function

VQFP
DIL [LCC| 1.4

13 15 9 | INT1 (P3.3): External interrupt 1

14 16 10 | TO (P3.4): Timer 0 external input

15 17 11 | T1 (P3.5): Timer 1 external input

16 18 12 WR (P3.6): External data memory write strobe

o| O

17 19 13 RD (P3.7): External data memory read strobe

Reset 9 10 4 | 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 Vg,

ALE/PROG 30 33 27 O () | 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 EPROM programming. ALE can be disabled by setting
SFR’s AUXR.0 bit. With this bit set, ALE will be inactive
during internal fetches.

PSEN 29 | 32 26 O | Program Store ENable: The read strobe to external program
memory. When executing 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.

ﬁ/vpp 31 35 29 | External Access Enable/Programming Supply Voltage:
EA must be externally held low to enable the device to fetch
code from external program memory locations 0000H and
3FFFH (RB) or 7FFFH (RC), or FFFFH (RD). If EA is held
high, the device executes from internal program memory
unless the program counter contains an address greater than
3FFFH (RB) or 7FFFH (RC) EA must be held low for
ROMless devices. This pin also receives the 12.75V
programming supply voltage (Vpp) during EPROM
programming. If security level 1 is programmed, EA will be
internally latched on Reset.

XTAL1 19| 2 15 I Crystal 1: Input to the inverting oscillator amplifier and input

to the internal clock generator circuits.

XTAL2 18 20 14 O | Crystal 2: Output from the inverting oscillator amplifier

ATMEL 7
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TS80C52X2
Enhanced Features

X2 Feature

Description

ATMEL

In comparison to the original 80C52, the TS80C52X2 implements some new features,
which are:

* The X2 option

» The Dual Data Pointer

* The 4 level interrupt priority system

»  The power-off flag

* The ONCE mode

» The ALE disabling

» Some enhanced features are also located in the UART and the Timer 2

The TS80C52X2 core needs only 6 clock periods per machine cycle. This feature called
”X2” provides the following advantages:

» Divide frequency crystals by 2 (cheaper crystals) while keeping same CPU power

+ Save power consumption while keeping same CPU power (oscillator power saving)

+ Save power consumption by dividing dynamically operating frequency by 2 in
operating and idle modes

* Increase CPU power by 2 while keeping same crystal frequency

In order to keep the original C51 compatibility, a divider by 2 is inserted between the
XTAL1 signal and the main clock input of the core (phase generator). This divider may
be disabled by software.

The clock for the whole circuit and peripheral is first divided by two before being used by
the CPU core and peripherals. This allows any cyclic ratio to be accepted on XTAL1
input. In X2 mode, as this divider is bypassed, the signals on XTAL1 must have a cyclic
ratio between 40 to 60%. Figure 1. shows the clock generation block diagram. X2 bit is
validated on XTAL1+2 rising edge to avoid glitches when switching from X2 to STD
mode. Figure 2 shows the mode switching waveforms.

Figure 1. Clock Generation Diagram

XTAL1:2 —
XTALT G ‘ 2 0 state machine: 6 clock cycles.

CPU control

FXTAL

FOSC

e ]

CKCON reg

8 TS 8 X C X 2 X 2 o —
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Timer 2

Auto-reload Mode

ATMEL

The timer 2 in the TS80C52X2 is compatible with the timer 2 in the 80C52.
It is a 16-bit timer/counter: the count is maintained by two eight-bit timer registers, TH2
and TL2, connected in cascade. It is controlled by T2CON register (See Table 5) and
T2MOD register (See Table 6). Timer 2 operation is similar to Timer 0 and Timer 1. C/T2
selects Fggc/12 (timer operation) or external pin T2 (counter operation) as the timer
clock input. Setting TR2 allows TL2 to be incremented by the selected input.

Timer 2 has 3 operating modes: capture, autoreload and Baud Rate Generator. These
modes are selected by the combination of RCLK, TCLK and CP/RL2 (T2CON), as
described in the Atmel 8-bit Microcontroller Hardware description.

Refer to the Atmel 8-bit Microcontroller Hardware description for the description of Cap-
ture and Baud Rate Generator Modes.

In TS80C52X2 Timer 2 includes the following enhancements:
» Auto-reload mode with up or down counter
»  Programmable clock-output

The Auto-reload mode configures timer 2 as a 16-bit timer or event counter with auto-
matic reload. If DCEN bit in T2MOD is cleared, timer 2 behaves as in 80C52 (refer to the
Atmel 8-bit Microcontroller Hardware description). If DCEN bit is set, timer 2 acts as an
Up/down timer/counter as shown in Figure 4. In this mode the T2EX pin controls the
direction of count.

When T2EX is high, timer 2 counts up. Timer overflow occurs at FFFFh which sets the
TF2 flag and generates an interrupt request. The overflow also causes the 16-bit value
in RCAP2H and RCAP2L registers to be loaded into the timer registers TH2 and TL2.

When T2EX is low, timer 2 counts down. Timer underflow occurs when the count in the
timer registers TH2 and TL2 equals the value stored in RCAP2H and RCAP2L registers.
The underflow sets TF2 flag and reloads FFFFh into the timer registers.

The EXF2 bit toggles when timer 2 overflows or underflows according to the the direc-
tion of the count. EXF2 does not generate any interrupt. This bit can be used to provide
17-bit resolution.

12 TS 8 X C X 2 X 2 o —
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Figure 8.

UART Timings in Modes 2 and 3
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Automatic Address
Recognition

Given Address
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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 0011b
SADEN1111 1001b

Givenllll 0XX1lb

Slave C:SADDR1111 0010b
SADEN1111 1101b

Givenllll 00X1lb

The SADEN byte is selected so that each slave may be addressed separately.
For slave A, bit 0 (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 0 is clear (e.g.

TS 8 X C X 2 X 2 o —
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Table 9. SCON Register
SCON - Serial Control Register (98h)

7 6 5 4 3 2 1 0
FE/SMO SM1 | SM2 ‘ REN ‘ TB8 RB8 Tl RI
Bit Bit

Number | Mnemonic | Description

Framing Error bit (SMODO0=1)
Clear to reset the error state, not cleared by a valid stop bit.
Set by hardware when an invalid stop bit is detected.

SMODO0 must be set to enable access to the FE bit

Serial port Mode bit 0
SMO Refer to SM1 for serial port mode selection.

SMODO0 must be cleared to enable access to the SMO bit

Serial port Mode bit 1
SMO SM1 Mode Description Baud Rate

0 0 0 Shift Register

Fyra/12 (/6 in X2 mode)

6 SM 0 1 1  8btUART  Variable
1 0 2 9-bit UART Fy7al/64 or Fyqa /32 (/32, /16 in X2 mode)
1 1 3 9-bit UART Variable
Serial port Mode 2 bit / Multiprocessor Communication Enable bit
5 SM2 Clear to disable multiprocessor communication feature.

Set to enable multiprocessor communication feature in mode 2 and 3, and
eventually mode 1. This bit should be cleared in mode 0.

Reception Enable bit
4 REN Clear to disable serial reception.
Set to enable serial reception.

Transmitter Bit 8 / Ninth bit to transmit in modes 2 and 3.

3 TB8 Clear to transmit a logic 0 in the 9th bit.
Set to transmit a logic 1 in the 9th bit.

Receiver Bit 8 / Ninth bit received in modes 2 and 3
Cleared by hardware if 9th bit received is a logic 0.
Set by hardware if 9th bit received is a logic 1.

In mode 1, if SM2 = 0, RB8 is the received stop bit. In mode 0 RB8 is not used.

2 RB8

Transmit Interrupt flag

Clear to acknowledge interrupt.

Set by hardware at the end of the 8th bit time in mode 0 or at the beginning of the
stop bit in the other modes.

Receive Interrupt flag

Clear to acknowledge interrupt.

Set by hardware at the end of the 8th bit time in mode 0, see Figure 7. and Figure
8. in the other modes.

Reset Value = 0000 0000b
Bit addressable

TS 8 X C X 2 X 2 o —
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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.

Table 12. |E Register
IE - Interrupt Enable Register (A8h)

7

6

5 4 3 2 1 0

EA

ET2 ES ET1 EX1 ETO EXO0

Bit
Number

Bit
Mnemonic

Description

EA

Enable All interrupt bit

Clear to disable all interrupts.

Set to enable all interrupts.

If EA=1, each interrupt source is individually enabled or disabled by setting or
clearing its own interrupt enable bit.

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

ET2

Timer 2 overflow interrupt Enable bit
Clear to disable timer 2 overflow interrupt.
Set to enable timer 2 overflow interrupt.

ES

Serial port Enable bit
Clear to disable serial port interrupt.
Set to enable serial port interrupt.

ETH

Timer 1 overflow interrupt Enable bit
Clear to disable timer 1 overflow interrupt.
Set to enable timer 1 overflow interrupt.

EX1

External interrupt 1 Enable bit
Clear to disable external interrupt 1.
Set to enable external interrupt 1.

ETO

Timer 0 overflow interrupt Enable bit
Clear to disable timer 0 overflow interrupt.
Set to enable timer 0 overflow interrupt.

EXO0

External interrupt 0 Enable bit
Clear to disable external interrupt 0.
Set to enable external interrupt 0.

Reset Value = 0X00 0000b
Bit addressable

ATMEL 2
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Table 13. IP Register

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.
> 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 = XX00 0000b

Bit addressable

TS 8 X C X 2 X 2 o —
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TS80C52X2

ROM Structure

ROM Lock System

Encryption Array

Program Lock Bits

Signature bytes

Verify Algorithm

41841-8051-02/08

The TS80C52X2 ROM memory is divided in three different arrays:
» the code array:8 Kbytes.

» the encryption array:64 bytes.

» the signature array:4 bytes.

The program Lock system, when programmed, protects the on-chip program against
software piracy.

Within the ROM array are 64 bytes of encryption array that are initially unprogrammed
(all FF’s). Every time a byte is addressed during program verify, 6 address lines are
used to select a byte of the encryption array. This byte is then exclusive-NOR’ed
(XNOR) with the code byte, creating an encrypted verify byte. The algorithm, with the
encryption array in the unprogrammed state, will return the code in its original, unmodi-
fied form.

When using the encryption array, one important factor needs to be considered. If a byte
has the value FFh, verifying the byte will produce the encryption byte value. If a large
block (>64 bytes) of code is left unprogrammed, a verification routine will display the
content of the encryption array. For this reason all the unused code bytes should be pro-
grammed with random values. This will ensure program protection.

The lock bits when programmed according to Table 19. will provide different level of pro-
tection for the on-chip code and data.

Table 19. Program Lock bits

Program Lock Bits

Security
level LB1 LB2 LB3 | Protection Description
No program lock features enabled. Code verify will still be
1 U U U encrypted by the encryption array if programmed. MOVC instruction

executed from external program memory returns non encrypted
data.

MOVC instruction executed from external program memory are
2 P U U disabled from fetching code bytes from internal memory, EA is
sampled and latched on reset.

U: unprogrammed
P: programmed

The TS80C52X2 contains 4 factory programmed signatures bytes. To read these bytes,
perform the process described in section 9.

Refer to Section “Verify Algorithm”.

ATMEL s



Programming Algorithm

Verify Algorithm

ATMEL

The Improved Quick Pulse algorithm is based on the Quick Pulse algorithm and
decreases the number of pulses applied during byte programming from 25 to 1.

To program the TS87C52X2 the following sequence must be exercised:

» Step 1: Activate the combination of control signals.

+  Step 2: Input the valid address on the address lines.

»  Step 3: Input the appropriate data on the data lines.

- Step 4: Raise EA/VPP from VCC to VPP (typical 12.75V).

. Step 5: Pulse ALE/PROG once.

. Step 6: Lower EA/VPP from VPP to VCC

Repeat step 2 through 6 changing the address and data for the entire array or until the
end of the object file is reached (See Figure 12.).

Code array verify must be done after each byte or block of bytes is programmed. In
either case, a complete verify of the programmed array will ensure reliable programming
of the TS87C52X2.

P 2.7 is used to enable data output.

To verify the TS87C52X2 code the following sequence must be exercised:
» Step 1: Activate the combination of program and control signals.

+  Step 2: Input the valid address on the address lines.

+ Step 3: Read data on the data lines.

Repeat step 2 through 3 changing the address for the entire array verification (See Fig-
ure 12.)

The encryption array cannot be directly verified. Verification of the encryption array is
done by observing that the code array is well encrypted.

Figure 12. Programming and Verification Signal’'s Waveform

AO0-A12

Programming Cycle Read/Verify Cycle

— —— ——

ALE/PROG

EA/VPP

Control signals

EPROM Erasure
(Windowed Packages
Only)

Erasure Characteristics

J | 100us

V_/ \

U

A A A

Erasing the EPROM erases the code array, the encryption array and the lock bits return-
ing the parts to full functionality.

Erasure leaves all the EPROM cells in a 1’s state (FF).

The recommended erasure procedure is exposure to ultraviolet light (at 2537 A) to an
integrated dose at least 15 W-sec/cm?. Exposing the EPROM to an ultraviolet lamp of

34 TS 8 X C X 2 X 2 o —
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Signature Bytes

12,000 uW/cm2 rating for 30 minutes, at a distance of about 25 mm, should be sufficient.
An exposure of 1 hour is recommended with most of standard erasers.

Erasure of the EPROM begins to occur when the chip is exposed to light with wave-
length shorter than approximately 4,000 A. Since sunlight and fluorescent lighting have
wavelengths in this range, exposure to these light sources over an extended time (about
1 week in sunlight, or 3 years in room-level fluorescent lighting) could cause inadvertent
erasure. If an application subjects the device to this type of exposure, it is suggested

that an opaque label be placed over the window.

The TS80/87C52X2 has four signature bytes in location 30h, 31h, 60h and 61h. To read
these bytes follow the procedure for EPROM verify but activate the control lines pro-
vided in Table 31. for Read Signature Bytes. Table 35. shows the content of the
signature byte for the TS80/87C52X2.

Table 21. Signature Bytes Content

Location Contents Comment
30h 58h Manufacturer Code: Atmel
31h 57h Family Code: C51 X2
60h 2Dh Product name: TS80C52X2
60h ADh Product name:TS87C52X2
60h 20h Product name: TS80C32X2
61h FFh Product revision number

41841-8051-02/08
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Electrical
Characteristics

Absolute Maximum
Ratings("

ATMEL

Ambiant Temperature Under Bias:

C = commercial........cccceevernieennennne.
I =industrial ........ccooveriiiiiiieenene
Storage Temperature .........ccccoueee..
Voltage on Vg 10 Vggvviiiiiniinnenee,
Voltage on Vpp 10 Vgg vvevviervieinninee.
Voltage on Any Pinto Vgg....ooveueeee.
Power Dissipation..........cccceevveeennes

....................... 0°C to 70°C
.................... -40°C to 85°C
.............. -65°C to + 150°C
.................... -05Vto+7V
.................. -0.5Vto+13V
........... -0.5V to Vg + 0.5V
................................ 1 we

Power Consumption
Measurement

DC Parameters for
Standard Voltage

Notes:

1.

Stresses at or above those listed under “ Absolute
Maximum Ratings” may cause permanent dam-
age to the device. This is a stress rating only and
functional operation of the device at these or any
other conditions above those indicated in the
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions may affect device reliability.

This value is based on the maximum allowable die
temperature and the thermal resistance of the
package.

Since the introduction of the first C51 devices, every manufacturer made operating Icc
measurements under reset, which made sense for the designs were the CPU was run-
ning under reset. In Atmel new devices, the CPU is no more active during reset, so the
power consumption is very low but is not really representative of what will happen in the
customer system. That’s why, while keeping measurements under Reset, Atmel pre-
sents a new way to measure the operating Icc:

Using an internal test ROM, the following code is executed:
SJMP Label (80 FE)

Ports 1, 2, 3 are disconnected, Port 0 is tied to FFh, EA = Vcc, RST = Vss, XTAL2 is not
connected and XTAL1 is driven by the clock.

Label:

This is much more representative of the real operating lcc.

Ta=0°C to +70°C; Vgg = 0 V; Voo =5V £10%; F = 0 to 40 MHz.
Ta =-40°C to +85°C; Vgg =0 V; Vo =5V £ 10%; F = 0 to 40 MHz.

Table 22. DC Parameters in Standard Voltage

Symbol | Parameter Min Typ Max Unit Test Conditions
Vi Input Low Voltage -0.5 0.2 Vg - 0.1 \
Viu Input High Voltage except XTAL1, RST 0.2Vge +0.9 Vg + 0.5 \
A Input High Voltage, XTAL1, RST 0.7 Vo Ve + 0.5 \

0.3 % loL = 100 pA@

VoL Output Low Voltage, ports 1,2, 3 © 0.45 % loL = 1.6 mA®

1.0 % loL = 3.5 mA®

0.3 % loL = 200 pA®@

Voui Output Low Voltage, port 0 © 0.45 % loL = 3.2 mA®

1.0 % loL = 7.0 mA®

0.3 % loL = 100 pA@

Voo | Output Low Voltage, ALE, PSEN 0.45 % loL = 1.6 mA®

1.0 % loL = 3.5 mA®

41841-8051-02/08



Table 22. DC Parameters in Standard Voltage (Continued)

Symbol | Parameter Min Typ Max Unit Test Conditions
loy =-10 pA
Voo - 0.3 v S “A
Von Output High Voltage, ports 1, 2, 3 Vgg- 0.7 % IOH ~ 50 “A
Voo - 1.5 v oH= BTk
Vee =5V +10%
loy = -200 pA
Voo - 03 v |OH =-3.2 :A
Von: | Output High Voltage, port 0 Veg- 0.7 % IOH ~ 7'0 A
Voo -1.5 v on=
Vee =5V +10%
loy = -100 pA
— Voo - 03 v |OH =-1.6 :A
Voue | Output High Voltage,ALE, PSEN Vge - 0.7 Vv IOH ~ 3'5 A
Voo -1.5 v on=
Vee =5V +10%
Rrst | RST Pulldown Resistor 50 90 ® 200 kQ
n Logical 0 Input Current ports 1, 2 and 3 -50 A Vin = 0.45V
I Input Leakage Current +10 A 0.45V < Vin < V¢
I Logical 1 to 0 Transition Current, ports 1, 2, 3 -650 uA Vin=2.0V
. Fc =1 MHz
Co Capacitance of I/O Buffer 10 pF Ta = 25°C
[ Power Down Current 20 ® 50 pA 2.0V <V 55v®
| 1+ 0.4 Freq
niicer Power Supply Current Maximum values, X1 mode: 7 (MHz)
u upply Gu u ues, - at12MHz 5.8 A Vo = 5.5V
RESET ati6MHz7.4 |
3+ 0.6 Freq
lec . (MHz)
Power Supply Current Maximum values, X1 mode: )
operating pRly at12MHz 10.2 | A Ve = 5.5V
at16MHz 12.6
0.25+0.3 Freq
loo Power Supply Current Maximum values, X1 mode: ") (M) Vge = 5.5V@)
idle ’ ’ at12MHz 3.9 mA cem
at16MHz 5.1

41841-8051-02/08
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Figure 16. I;; Test Condition, Power-down Mode

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

Py

|RST BA——

(NCy——] XTAL2

XTAL1
E Vss All other pins are disconnected.

Figure 17. Clock Signal Waveform for I; Tests in Active and Idle Modes

AC Parameters

Explanation of the AC
Symbols

TCHCL TCLCH

Teien = TeneL = 5ns.

Each timing symbol has 5 characters. The first character is always a “T” (stands for
time). The other characters, depending on their positions, stand for the name of a signal
or the logical status of that signal. The following is a list of all the characters and what
they stand for.

Example: Ty = Time for Address Valid to ALE Low.
T, pL = Time for ALE Low to PSEN Low.

Ta =0to +70°C (commercial temperature range); Vgg = 0 V; Vo = 5V £10%; -M and -V

ranges.

Ta =-40°C to +85°C (industrial temperature range); Vgg=0V; Vg =5V + 10%; -M and
-V ranges.

Ta = 0 to +70°C (commercial temperature range); Vgg = 0V; 2.7 V < Vo . 5.5V; -L
range.

Ta = -40°C to +85°C (industrial temperature range); Vgg =0 V; 2.7 V < V. 5.5V; -L
range.

Table 24. gives the maximum applicable load capacitance for Port 0, Port 1, 2 and 3,
and ALE and PSEN signals. Timings will be guaranteed if these capacitances are
respected. Higher capacitance values can be used, but timings will then be degraded.

Table 24. Load Capacitance versus speed range, in pF

-M -V L
Port 0 100 50 100
Port1,2,3 80 50 80
ALE / PSEN 100 30 100

Table 5., Table 29. and Table 32. give the description of each AC symbols.
Table 27., Table 30. and Table 33. give for each range the AC parameter.

40 TS 8 X C X 2 X 2 o —

41841-8051-02/08



External Program Memory
Read Cycle

Figure 18. External Program Memory Read Cycle

< 12 TeloL >
— Ty —Pe— Ty —»
ALE < Tiee

—— Tppy —»

PSEN / = Toxay \

Tiiax ¥ <«Tov > Texiz
¢« TPLAZ Texix <
PORTO INSTRIN INSTR IN A0-A7 INSTR IN
ADDRESS
PORT2  GRSFR.P2 ADDRESS A8-A15 ADDRESS A8-A15
External Data Memory Table 29. Symbol Description

Characteristics
Symbol Parameter

TRiRH RD Pulse Width

Twwn | WR Pulse Width

TrLov RD to Valid Data In

TRHDX Data Hold After RD

TRuDZ Data Float After RD

Tuov | ALE to Valid Data In

Tavov Address to Valid Data In

Towt ALE to WR or RD

TavwL Address to WR or RD

Tavwx Data Valid to WR Transition

Tavws Data set-up to WR High

TwHax Data Hold After WR

Triaz RD Low to Address Float

TwHLH RD or WR High to ALE high

ATMEL =
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External Data Memory Read
Cycle

ATMEL

Figure 20. External Data Memory Read Cycle

PSEN

RD

Serial Port Timing - Shift
Register Mode

TwhLH
ALE I < Tiov >
_ —Tw < TRLRH
«—TriDv —p
< Trupz
¢ Tavov >
=T x> Trupx > <
PORT 0 D_/ AO-A7 DATA IN ,
T
— Ty ——> RLAZ
PORT2 — ADDRESS > ADDRESS A8-A15 OR SFR P2 >
Table 32. Symbol Description
Symbol Parameter
Tyixt Serial port clock cycle time
Tavhx Output data set-up to clock rising edge
TyHax Output data hold after clock rising edge
TyHpx Input data hold after clock rising edge
Tyrpv Clock rising edge to input data valid

Table 33. AC Parameters for a Fix Clock

-V RY; -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
Tyxe 300 200 300 300 400 ns
Tavix 200 117 200 200 283 ns
Tyhax 30 13 30 30 47 ns
TxHox 0 0 0 0 0 ns
Tynov 117 34 117 117 200 ns
46 TS 8 XX C X 2 X 2 10—
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Shift Register Timing
Waveforms

Table 34. AC Parameters for a Variable Clock: Derating Formula

Figure 21. Shift Register Timing Waveforms

INSTRUCTION
ALE

CLOCK

OUTPUT DATA

WRITE to SBUF
INPUT DATA

CLEARRI

41841-8051-02/08

Standard
Symbol Type Clock X2 Clock -M -V -L Units
Tyxxt Min 12T 6T ns
Tavhx Min 10T-x 5T-x 50 50 50 ns
TxHax Min 2T-x T-x 20 20 20 ns
TxHox Min X X 0 0 0 ns
Txnov Max 10T-x 5T-x 133 133 133 ns
| 0 | 1 2 | | 4 | 5 6 7 8
[ Tyix
TxHax

Tavx+ —ﬂ >:_
\
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Clock Waveforms Valid in normal clock mode. In X2 mode XTALZ2 signal must be changed to XTAL2
divided by two.

Figure 26. Clock Waveforms

INTERNAL | STATE4 | STATES | STATE6 | STATE! | STATE2 | STATE3 | STATE4 | STATES
CLOCK | P1P|2 | P1P|2 ‘ P1P|2 ‘ P1P|2 ‘ P1Pl2 | P1P:Iz | P1P|2 | P1P1E ‘
XTAL2

ae ] I I

THESE SIGNALS ARE NOT ACTIVATED DURING THE

EXTERNAL PROGRAM MEMORY FETCH EXECUTION OF A MOVX INSTRUCTION

PSEN

Po __ DATA PCL OUT | [pATAl___ | PCLOUT | IDATA| [ PCLOUT |
SAMPLED SAMPLED SAMPLED
FLOAT Li FLOAT—>| L—FLOAT

P2 (EXT) [INDICATES ADDRESS TRANSITIONS [
READ CYCLE

RD | |

PCL OUT (IF PROGRAM
MEMORY IS EXTERNAL)

PO [DPL OR Rt [ ] ¥
!: FLOAT :!
P2 [ INDICATES DPH OR P2 SFR TO PCH TRANSITION |
WRITE CYCLE
WR | [ PCL OUT (EVEN IF PROGRAM
MEMORY 1S INTERNAL)
[eM— 7]
PO [DPLOR Rt > I >
L DATA OUT > PCL OUT (IF PROGRAM
MEMORY 1S EXTERNAL)
P2 | INDICATES DPH OR P2 SFR TO PCH TRANSITION
PORT OPERATION
OLD DATA | NEW DATA
P0 PINS SAMPLED PO PINS SAMPLED
MOV DEST PO PR N PR AN
MOV DEST PORT (P1, P2, P3) P1, P2, P3 PINS SAMPLED P1, P2, P3 PINS SAMPLED
(INGLUDES INTO, INT1, TO, T1) [« X5 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. Propagation also varies
from output to output and component. Typically though (T, = 25°C fully loaded) RD and
WR propagation delays are approximately 50ns. The other signals are typically 85 ns.
Propagation delays are incorporated in the AC specifications.

50 TS 8 X C X 2 X 2 o —



Table 37. Possible Ordering Entries (Continued)

Temperature
Part Number® Memory Size | Supply Voltage Range Max Frequency Package Packing

AT80C52X2zzz-RLTUM 8K ROM 5V £10% Industrial & Green 40 MHz™ VQFP44 Tray

AT80C52X2zzz-3CSUL 8K ROM 2.7t0 5.5V Industrial & Green 30 MHz™ PDIL40 Stick

AT80C52X2zzz-SLSUL 8K ROM 2.7t0 5.5V Industrial & Green 30 MHz™ PLCC44 Stick

AT80C52X2zzz-RLTUL 8K ROM 2.7t05.5V Industrial & Green 30 MHz(" VQFP44 Tray

AT80C52X2zzz-3CSUV 8K ROM 5V £10% Industrial & Green 60 MHz® PDIL40 Stick

AT80C52X2zzz-SLSUV 8K ROM 5V £10% Industrial & Green 60 MHz® PLCC44 Stick

AT80C52X2zzz-RLTUV 8K ROM 5V £10% Industrial & Green 60 MHz® VQFP44 Tray

TS87C52X2-MCA

TS87C52X2-MCB

TS87C52X2-MCC

TS87C52X2-MCE

TS87C52X2-LCA

TS87C52X2-LCB

TS87C52X2-LCC

TS87C52X2-LCE

TS87C52X2-VCA

TS87C52X2-VCB

TS87C52X2-VCC

TS87C52X2-VCE

OBSOLETE
TS87C52X2-MIA

TS87C52X2-MIB

TS87C52X2-MIC

TS87C52X2-MIE

TS87C52X2-LIA

TS87C52X2-LIB

TS87C52X2-LIC

TS87C52X2-LIE

TS87C52X2-VIA

TS87C52X2-VIB

TS87C52X2-VIC

TS87C52X2-VIE

AT87C52X2-3CSUM 8K OTP 5V +10% Industrial & Green 40 MHz™" PDIL40 Stick

ATMEL s
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