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6. TS80C54/58X2 Enhanced Features
In comparison to the original 80C52, the TS80C54/58X2 implements some new features, which 
are:

• The X2 option.

• The Dual Data Pointer.

• The Watchdog.

• 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.

6.1  X2 Feature
The TS80C54/58X2 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 sig-
nal and the main clock input of the core (phase generator). This divider may be disabled by 
software.

6.1.1  Description
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 6-2. shows the clock generation block diagram. X2 bit is validated on XTAL1÷2 ris-
ing edge to avoid glitches when switching from X2 to STD mode. Figure 6-2. shows the mode 
switching waveforms.

Figure 6-1. Clock Generation Diagram
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7. Dual Data Pointer Register Ddptr
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 external 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 7-1.) that allows the program code to switch between them 
(Refer to Figure 7-1). 

Figure 7-1. Use of Dual Pointer
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8. Timer 2
The timer 2 in the TS80C54/58X2 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 8-1) and T2MOD register 
(See Table 8-2). Timer 2 operation is similar to Timer 0 and Timer 1. C/T2 selects FOSC/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 Wireless & Microcontrollers 8-bit Microcontroller Hardware description.

Refer to the Atmel Wireless & Microcontrollers 8-bit Microcontroller Hardware description for the 
description of Capture and Baud Rate Generator Modes.

In TS80C54/58X2 Timer 2 includes the following enhancements:

• Auto-reload  mode with up or down counter

• Programmable clock-output

8.1  Auto-Reload Mode
The auto-reload mode configures timer 2 as a 16-bit timer or event counter with automatic 
reload. If DCEN bit in T2MOD is cleared, timer 2 behaves as in 80C52 (refer to the Atmel Wire-
less & Microcontrollers 8-bit Microcontroller Hardware description). If DCEN bit is set, timer 2 
acts as an Up/down timer/counter as shown in Figure 8-1. 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 under-
flow sets TF2 flag and reloads FFFFh into the timer registers.

The EXF2 bit toggles when timer 2 overflows or underflows according to the the direction of the 
count. EXF2 does not generate any interrupt. This bit can be used to provide 17-bit resolution
 14
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Table 8-2. T2MOD Register 
T2MOD - Timer 2 Mode Control Register (C9h)

Reset Value = XXXX XX00b 
Not bit addressable

7 6 5 4 3 2 1 0

- - - - - - T2OE DCEN

Bit 

Number

Bit       

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 T2OE
Timer 2 Output Enable bit 
Clear to program P1.0/T2 as clock input or I/O port. 
Set to program P1.0/T2 as clock output.

0 DCEN
Down Counter Enable bit 
Clear to disable timer 2 as up/down counter. 
Set to enable timer 2 as up/down counter.
 18
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 AT/TS8xC54/8X2
9. TS80C54/58X2 Serial I/O Port
The serial I/O port in the TS80C54/58X2 is compatible with the serial I/O port in the 80C52. 
It provides both synchronous and asynchronous communication modes. It operates as an Uni-
versal 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 I/O port includes the following enhancements:

• Framing error detection

• Automatic address recognition

9.1 Framing Error Detection
Framing bit error detection is provided for the three asynchronous modes (modes 1, 2 and 3). To 
enable the framing bit error detection feature, set SMOD0 bit in PCON register (See Figure 9-1).

Figure 9-1. Framing Error Block Diagram

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 (See Table 
9-3.) bit is set. 
Software may examine FE bit after each reception to check for data errors. Once set, only soft-
ware or a reset can clear FE bit. Subsequently received frames with valid stop bits cannot clear 
FE bit. When FE feature is enabled, RI rises on stop bit instead of the last data bit (See Figure 9-
2. and Figure 9-3.).

Figure 9-2. UART Timings in Mode 1
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Figure 9-3. UART Timings in Modes 2 and 3

9.1.1  Automatic Address Recognition
The automatic address recognition feature is enabled when the multiprocessor communication 
feature is enabled (SM2 bit in SCON register is set). 
Implemented in hardware, automatic address recognition enhances the multiprocessor commu-
nication 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 configu-
ration, the stop bit takes the place of the ninth data bit. Bit RI 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 broad-
cast 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).

9.1.2  Given Address
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:

SADDR 0101 0110b 
SADEN 1111 1100b
Given 0101 01XXb

RI
SMOD0=0

Data byte Ninth
bit

Stop
bit

Start
bit

RXD D8D7D6D5D4D3D2D1D0

RI
SMOD0=1

FE
SMOD0=1
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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 simul-
taneously, 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 10-2. IE Register 
IE - Interrupt Enable Register (A8h)

Reset Value = 0X00 0000b 
Bit addressable

7 6 5 4 3 2 1 0

EA - ET2 ES ET1 EX1 ET0 EX0

Bit 

Number

Bit        

Mnemonic Description

7 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.

6 -
Reserved 
The value read from this bit is indeterminate. Do not set this bit.

5 ET2
Timer 2 overflow interrupt Enable bit 
Clear to disable timer 2 overflow interrupt. 
Set to enable timer 2 overflow interrupt.

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

3 ET1
Timer 1 overflow interrupt Enable bit 
Clear to disable timer 1 overflow interrupt. 
Set to enable timer 1 overflow interrupt.

2 EX1
External interrupt 1 Enable bit 
Clear to disable external interrupt 1. 
Set to enable external interrupt 1.

1 ET0
Timer 0 overflow interrupt Enable bit 
Clear to disable timer 0 overflow interrupt. 
Set to enable timer 0 overflow interrupt.

0 EX0
External interrupt 0 Enable bit 
Clear to disable external interrupt 0. 
Set to enable external interrupt 0.
 26
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14. Power-Off Flag
The power-off flag allows the user to distinguish between a “cold start” reset and a “warm start” 
reset. 

A cold start reset is the one induced by VCC switch-on. A warm start reset occurs while VCC is still 
applied to the device and could be generated for example by an exit from power-down.

The power-off flag (POF) is located in PCON register (See Table 14-1.). POF is set by hardware 
when VCC rises from 0 to its nominal voltage. The POF can be set or cleared by software allow-
ing the user to determine the type of reset. 

The POF value is only relevant with a Vcc range from 4.5V to 5.5V. For lower Vcc value, reading 
POF bit will return indeterminate value.

Table 14-1. PCON Register 
PCON - Power Control Register (87h)

Reset Value = 00X1 0000b 
Not bit addressable

7 6 5 4 3 2 1 0

SMOD1 SMOD0 - POF GF1 GF0 PD IDL

Bit 

Number

Bit        

Mnemonic Description

7 SMOD1
Serial port Mode bit 1 
Set  to select double baud rate in mode 1, 2 or 3.

6 SMOD0
Serial port Mode bit 0 
Clear to select SM0 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.

4 POF
Power-Off Flag 
Clear to recognize next reset type. 
Set by hardware when VCC rises from 0 to its nominal voltage. Can also be set by software.

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

2 GF0
General purpose Flag 
Cleared by user for general purpose usage. 
Set by user for general purpose usage.

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

0 IDL
Idle mode bit 
Clear by hardware when interrupt or reset occurs. 
Set to enter idle mode.
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15. Reduced EMI Mode
The ALE signal is used to demultiplex address and data buses on port 0 when used with exter-
nal 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 AO bit.

The AO 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 15-1. AUXR Register 
AUXR - Auxiliary Register (8Eh)

Reset Value = XXXX XXX0b 
Not bit addressable

7 6 5 4 3 2 1 0

- - - - - - RESERVED AO

Bit 

Number

Bit        

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.

0 AO
ALE Output bit 
Clear to restore ALE operation during internal fetches. 
Set to disable ALE operation during internal fetches.
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Figure 17-1. Set-Up Modes Configuration

17.3.3  Programming  Algorithm
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 TS80C54/58X2 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 17-2.).

17.3.4  Verify algorithm
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 wil l ensure rel iable programming of the 
TS87C54/58X2.

P 2.7 is used to enable data output.

To verify the TS87C54/58X2 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 Figure 17-2.)

+5V

VCC

P0.0-P0.7

P1.0-P1.7

P2.0-P2.5,

VSS

GND

D0-D7

A0-A7

A8-A14

RST

EA/VPP

ALE/PROG

PSEN
P2.6
P2.7
P3.3

P3.7
P3.6

XTAL14 to 6 MHz

CON TRO L 
SIGNALS*

PROGR AM 
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* See Table 31. for proper value on these inputs
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The encryption array cannot be directly verified. Verification of the encryption array is done by 
observing that the code array is well encrypted.

Figure 17-2. Programming and Verification Signal’s Waveform

17.4 EPROM Erasure (Windowed Packages Only)
Erasing the EPROM erases the code array, the encryption array and the lock bits returning the 
parts to full functionality.

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

17.4.1  Erasure  Characteristics
The recommended erasure procedure is exposure to ultraviolet light (at 2537 Å) to an integrated 
dose at least 15 W-sec/cm2. Exposing the EPROM to an ultraviolet lamp of 12,000 μW/cm2 rat-
ing 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 wavelength 
shorter than approximately 4,000 Å. 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 sub-
jects the device to this type of exposure, it is suggested that an opaque label be placed over the 
window.

18. Signature Bytes
The TS87C54/58X2 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 provided in Table 31.
for Read Signature Bytes. Table 18-1. shows the content of the signature byte for the 
TS80C54/58X2.

C on t ro l  
signals

Data In

ALE/PROG

A0-A12

Programming Cycle

     

100μs

D0-D7

EA/VPP

Data Out

Read/Verify Cycle

12.75V
5V
0V
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 AT/TS8xC54/8X2
Table 18-1. Signature Bytes Content
Location Contents Comment

30h 58h
Manufacturer Code: Atmel Wireless & 

Microcontrollers

31h 57h Family Code: C51 X2

60h 37h Product name: TS80C58X2

60h B7h Product name: TS87C58X2

60h 3Bh Product name: TS80C54X2

60h BBh Product name: TS87C54X2

61h FFh Product revision number 
 41
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19.4 DC Parameters for Low Voltage
TA = 0°C to +70°C; VSS = 0 V; VCC = 2.7 V to 5.5 V ± 10%; F = 0 to 30 MHz. 
TA = -40°C to +85°C; VSS = 0 V; VCC = 2.7 V to 5.5 V ± 10%; F = 0 to 30 MHz.

Table 19-2. DC Parameters for Low Voltage

1. ICC under reset is measured with all output pins disconnected; XTAL1 driven with TCLCH, TCHCL = 5 ns (see Figure 
19-5.), VIL = VSS + 0.5 V, 
VIH = VCC - 0.5V; XTAL2 N.C.; EA = RST = Port 0 = VCC. ICC would be slightly higher if a crystal oscillator used..

2. Idle ICC is measured with all output pins disconnected; XTAL1 driven with TCLCH, TCHCL = 5 ns, VIL = VSS + 0.5 V, 
VIH = VCC - 0.5 V; XTAL2 N.C; Port 0 = VCC; EA = RST = VSS (see Figure 19-3.).

3. Power Down ICC is measured with all output pins disconnected; EA = VSS, PORT 0 = VCC; XTAL2 NC.; RST = VSS 
(see Figure 19-4.).

4. Capacitance loading on Ports 0 and 2 may cause spurious noise pulses to be superimposed on the VOLs 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 1 to 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 VOL peak 0.6V. A Schmitt Trigger use is not necessary.

Symbol Parameter Min Typ Max Unit Test Conditions

VIL Input Low Voltage -0.5 0.2 VCC - 0.1 V

VIH Input High Voltage except XTAL1, RST 0.2 VCC + 0.9 VCC + 0.5 V

VIH1 Input High Voltage, XTAL1, RST 0.7 VCC VCC + 0.5 V

VOL Output Low Voltage, ports 1, 2, 3 (6) 0.45 V IOL = 0.8 mA(4)

VOL1 Output Low Voltage, port 0, ALE, PSEN (6) 0.45 V IOL = 1.6 mA(4)

VOH Output High Voltage, ports 1, 2, 3 0.9 VCC V IOH = -10 μA

VOH1 Output High Voltage, port 0, ALE, PSEN 0.9 VCC V IOH = -40 μA

IIL Logical 0 Input Current ports 1, 2 and 3 -50 μA Vin = 0.45 V

ILI Input Leakage Current ±10 μA 0.45 V < Vin < VCC

ITL Logical 1 to 0 Transition Current, ports 1, 2, 3 -650 μA Vin = 2.0 V

RRST RST Pulldown Resistor 50 90 (5) 200 kΩ

CIO Capacitance of I/O Buffer 10 pF
Fc = 1 MHz 
TA = 25°C

IPD Power Down Current
20 (5)

10 (5)

50

30 
μA

VCC = 2.0 V to 5.5 V(3)

VCC = 2.0 V to 3.3 V(3)

ICC

under

RESET

Power Supply Current Maximum values, X1 
mode: (7)

1 + 0.2 Freq 
(MHz)

@12MHz 3.4

@16MHz 4.2
mA

 
VCC = 3.3 V(1)

ICC

operating
Power Supply Current Maximum values, X1 
mode: (7)

1 + 0.3 Freq 
(MHz)

@12MHz 4.6

@16MHz 5.8
mA

 
VCC = 3.3 V(8)

ICC

idle
Power Supply Current Maximum values, X1 
mode: (7)

0.15 Freq (MHz) 
+ 0.2

@12MHz 2

@16MHz 2.6
mA VCC = 3.3 V(2)
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 AT/TS8xC54/8X2
5. Typicals are based on a limited number of samples and are not guaranteed. The values listed are at room temper-
ature and 5V.

6. Under steady state (non-transient) conditions, IOL must be externally limited as follows: 
Maximum IOL per port pin: 10 mA 
Maximum IOL per 8-bit port: 
Port 0: 26 mA 
Ports 1, 2 and 3: 15 mA 
Maximum total IOL for all output pins: 71 mA 
If IOL exceeds the test condition, VOL 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 ICC is measured with all output pins disconnected; XTAL1 driven with TCLCH, TCHCL = 5 ns (see Figure 
19-5.), VIL = VSS + 0.5 V, 
VIH = VCC - 0.5V; XTAL2 N.C.; EA = Port 0 = VCC; RST = VSS. The internal ROM runs the code 80 FE (label: SJMP 
label). ICC would be slightly higher if a crystal oscillator is used. Measurements are made with OTP products when 
possible, which is the worst case.

Figure 19-1. ICC Test Condition, under reset

Figure 19-2. Operating ICC Test Condition

EA

VCC

VCC

ICC

(NC)
C LOC K 
SIGNAL

VCC

 All other pins are disconnected.

RST

XTAL2
XTAL1

VSS

VCC

P0

EA

VCC

VCC

ICC

(NC)
C LOC K 
SIGNAL  All other pins are disconnected.

RST

XTAL2
XTAL1

VSS

VCC

P0Reset = Vss after a high pulse 
during at least 24 clock cycles
 45
4431E–8051–04/06



 AT/TS8xC54/8X2
Table 19-7. AC Parameters for a Variable Clock: derating formula

19.5.3 External Program Memory Read Cycle

Figure 19-6. External Program Memory Read Cycle

Symbol Type
Standard 

Clock X2 Clock -M -V -L Units

TLHLL Min 2 T - x T - x 10 8 15 ns

TAVLL Min T - x 0.5 T - x 15 13 20 ns

TLLAX Min T - x 0.5 T - x 15 13 20 ns

TLLIV Max 4 T - x 2 T - x 30 22 35 ns

TLLPL Min T - x 0.5 T - x 10 8 15 ns

TPLPH Min 3 T - x 1.5 T - x 20 15 25 ns

TPLIV Max 3 T - x 1.5 T - x 40 25 45 ns

TPXIX Min x x 0 0 0 ns

TPXIZ Max T - x 0.5 T - x 7 5 15 ns

TAVIV Max 5 T - x 2.5 T - x 40 30 45 ns

TPLAZ Max x x 10 10 10 ns

TPLIV
TPLAZ

ALE

PSEN

PORT 0

PORT 2

A0-A7A0-A7 INSTR ININSTR IN INSTR IN

ADDRESS
OR SFR-P2 ADDRESS A8-A15ADDRESS A8-A15

12 TCLCL

TAVIV

TLHLL

TAVLL

TLLIV

TLLPL

TPLPH

TPXAV

TPXIX

TPXIZ
TLLAX
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 AT/TS8xC54/8X2
Table 19-10. AC Parameters for a Variable Clock: derating formula

19.5.5 External Data Memory Write Cycle

Figure 19-7. External Data Memory Write Cycle

Symbol Type
Standard 

Clock X2 Clock -M -V -L Units

TRLRH Min 6 T - x 3 T - x 20 15 25 ns

TWLWH Min 6 T - x 3 T - x 20 15 25 ns

TRLDV Max 5 T - x 2.5 T - x 25 23 30 ns

TRHDX Min x x 0 0 0 ns

TRHDZ Max 2 T - x T - x 20 15 25 ns

TLLDV Max 8 T - x 4T -x 40 35 45 ns

TAVDV Max 9 T - x 4.5 T - x 60 50 65 ns

TLLWL Min 3 T - x 1.5 T - x 25 20 30 ns

TLLWL Max 3 T + x 1.5 T + x 25 20 30 ns

TAVWL Min 4 T - x 2 T - x 25 20 30 ns

TQVWX Min T - x 0.5 T - x 15 10 20 ns

TQVWH Min 7 T - x 3.5 T - x 15 10 20 ns

TWHQX Min T - x 0.5 T - x 10 8 15 ns

TRLAZ Max x x 0 0 0 ns

TWHLH Min T - x 0.5 T - x 15 10 20 ns

TWHLH Max T + x 0.5 T + x 15 10 20 ns

TQVWHTLLAX

ALE

PSEN

WR

PORT 0

PORT 2

A0-A7 DATA OUT

ADDRESS
OR SFR-P2

TAVWL

TLLWL

TQVWX

ADDRESS A8-A15 OR SFR P2

TWHQX

TWHLH

TWLWH
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19.5.9 EPROM Programming and Verification Characteristics
TA = 21°C to 27°C; VSS = 0V;  VCC = 5V ± 10% while programming. VCC = operating range while 
verifying.

19.5.10 EPROM Programming and Verification Waveforms

Figure 19-10. EPROM Programming and Verification Waveforms

Table 19-14. EPROM Programming Parameters

Symbol Parameter Min Max Units

VPP Programming Supply Voltage 12.5 13 V

IPP Programming Supply Current 75 mA

1/TCLCL Oscillator Frquency 4 6 MHz

TAVGL Address Setup to PROG Low 48 TCLCL

TGHAX Adress Hold after PROG 48 TCLCL

TDVGL Data Setup to PROG Low 48 TCLCL

TGHDX Data Hold after PROG 48 TCLCL

TEHSH (Enable) High to VPP 48 TCLCL

TSHGL VPP Setup to PROG Low 10 μs

TGHSL VPP Hold after PROG 10 μs

TGLGH PROG Width 90 110 μs

TAVQV Address to Valid Data 48 TCLCL

TELQV ENABLE Low to Data Valid 48 TCLCL

TEHQZ Data Float after ENABLE 0 48 TCLCL

TGHSL

TEHSH

ALE/PROG

TAVGL

TDVGL

P0

P1.0-P1.7
P2.0-P2.5 
P3.4-P3.5*

P

EA/VPP

CONTROL 
 SIGNALS 
(ENABLE)

ADDRESS

DATA IN

VCC
VPPVCC

TGHAX

TGHDX

TGLGH

TSHGL

ADDRESS

DATA OUT

TAVQV

TELQV TEHQZ

PROGRAMMING VERIFICATION

* 8KB: up to P2.4, 16KB: up to P2.5, 32KB: up to P3.4, 64KB: up to P3.5
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 AT/TS8xC54/8X2
TS87C54X2-MCC 5V ±10% Commercial PQFP44 Tray

TS87C54X2-MCE 5V ±10% Commercial VQFP44 Tray

TS87C54X2-VCA 5V ±10% Commercial PDIL40 Stick

TS87C54X2-VCB 5V ±10% Commercial PLCC44 Stick

TS87C54X2-VCC 5V ±10% Commercial PQFP44 Tray

TS87C54X2-VCE 5V ±10% Commercial VQFP44 Tray

TS87C54X2-LCA 2.7 to 5.5V Commercial PDIL40 Stick

TS87C54X2-LCB 2.7 to 5.5V Commercial PLCC44 Stick

TS87C54X2-LCC 2.7 to 5.5V Commercial PQFP44 Tray

TS87C54X2-LCE 2.7 to 5.5V Commercial VQFP44 Tray

TS87C54X2-MIA 5V ±10% Industrial PDIL40 Stick

TS87C54X2-MIB 5V ±10% Industrial PLCC44 Stick

TS87C54X2-MIC 5V ±10% Industrial PQFP44 Tray

TS87C54X2-MIE 5V ±10% Industrial VQFP44 Tray

TS87C54X2-VIA 5V ±10% Industrial PDIL40 Stick

TS87C54X2-VIB 5V ±10% Industrial PLCC44 Stick

TS87C54X2-VIC 5V ±10% Industrial PQFP44 Tray

TS87C54X2-VIE 5V ±10% Industrial VQFP44 Tray

TS87C54X2-LIA 2.7 to 5.5V Industrial PDIL40 Stick

TS87C54X2-LIB 2.7 to 5.5V Industrial PLCC44 Stick

TS87C54X2-LIC 2.7 to 5.5V Industrial PQFP44 Tray

TS87C54X2-LIE 2.7 to 5.5V Industrial VQFP44 Tray

AT87C54X2-3CSUM 5V ±10% Industrial & Green PDIL40 Stick

AT87C54X2-SLSUM 5V ±10% Industrial & Green PLCC44 Stick

AT87C54X2-RLTUM 5V ±10% Industrial & Green VQFP44 Tray 

AT87C54X2-3CSUL 2.7 to 5.5V Industrial & Green PDIL40 Stick

AT87C54X2-SLSUL 2.7 to 5.5V Industrial & Green PLCC44 Stick

AT87C54X2-RLTUL 2.7 to 5.5V Industrial & Green VQFP44 Tray

AT87C54X2-3CSUV 5V ±10% Industrial & Green PDIL40 Stick

AT87C54X2-SLSUV 5V ±10% Industrial & Green PLCC44 Stick

AT87C54X2-RLTUV 5V ±10% Industrial & Green VQFP44 Tray

Part Number Supply Voltage Temperature Range Package Packing
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 AT/TS8xC54/8X2
21. Datasheet Revision History

21.1 Changes from Rev. C 01/01 to Rev. D 11/05

1. Added green product Ordering Information.

21.2 Changes from Rev. D 11/05 to Rev. E 04/06
1. Changed value of AUXR register.

TS87C58X2-MCE 5V ±10% Commercial VQFP44 Tray

TS87C58X2-VCA 5V ±10% Commercial PDIL40 Stick

TS87C58X2-VCB 5V ±10% Commercial PLCC44 Stick

TS87C58X2-VCC 5V ±10% Commercial PQFP44 Tray

TS87C58X2-VCE 5V ±10% Commercial VQFP44 Tray

TS87C58X2-LCA 2.7 to 5.5V Commercial PDIL40 Stick

TS87C58X2-LCB 2.7 to 5.5V Commercial PLCC44 Stick

TS87C58X2-LCC 2.7 to 5.5V Commercial PQFP44 Tray

TS87C58X2-LCE 2.7 to 5.5V Commercial VQFP44 Tray

TS87C58X2-MIA 5V ±10% Industrial PDIL40 Stick

TS87C58X2-MIB 5V ±10% Industrial PLCC44 Stick

TS87C58X2-MIC 5V ±10% Industrial PQFP44 Tray

TS87C58X2-MIE 5V ±10% Industrial VQFP44 Tray

TS87C58X2-VIA 5V ±10% Industrial PDIL40 Stick

TS87C58X2-VIB 5V ±10% Industrial PLCC44 Stick

TS87C58X2-VIC 5V ±10% Industrial PQFP44 Tray

TS87C58X2-VIE 5V ±10% Industrial VQFP44 Tray

TS87C58X2-LIA 2.7 to 5.5V Industrial PDIL40 Stick

TS87C58X2-LIB 2.7 to 5.5V Industrial PLCC44 Stick

TS87C58X2-LIC 2.7 to 5.5V Industrial PQFP44 Tray

TS87C58X2-LIE 2.7 to 5.5V Industrial VQFP44 Tray

AT87C58X2-3CSUM 5V ±10% Industrial & Green PDIL40 Stick

AT87C58X2-SLSUM 5V ±10% Industrial & Green PLCC44 Stick

AT87C58X2-RLTUM 5V ±10% Industrial & Green VQFP44 Tray 

AT87C58X2-3CSUL 2.7 to 5.5V Industrial & Green PDIL40 Stick

AT87C58X2-SLSUL 2.7 to 5.5V Industrial & Green PLCC44 Stick

AT87C58X2-RLTUL 2.7 to 5.5V Industrial & Green VQFP44 Tray

AT87C58X2-3CSUV 5V ±10% Industrial & Green PDIL40 Stick

AT87C58X2-SLSUV 5V ±10% Industrial & Green PLCC44 Stick

AT87C58X2-RLTUV 5V ±10% Industrial & Green VQFP44 Tray

Part Number Supply Voltage Temperature Range Package Packing
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