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computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
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Table 5-1. Pin Description for 40/44 pin packages

PIN NUMBER
TYPE
MNEMONIC DIL ‘ LCC ‘ VQFP 1.4 Name And Function

MNEMONIC PIN NUMBER TYPE | NAME AND FUNCTION

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.O0 bit. With this bit set, ALE
will be inactive during internal fetches.

PSEN 29 32 26 (0] 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.

EA/Npp 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 (54X2) or 7FFFH (58X2). If EA is held high, the device executes from
internal program memory unless the program counter contains an address greater
than 3FFFH (54X2) or 7FFFH (58X2). 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.

XTALL 19 21 15 ! Crystal 1: Input to the inverting oscillator amplifier and input to the internal clock

generator circuits.

XTAL2 18 20 14 (0] Crystal 2: Output from the inverting oscillator amplifier

AIMEL 7
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Table 6-1. CKCON Register
CKCON - Clock Control Register (8Fh)
7 6 5 4 3 2 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=Fxta./2).
Set to select 6 clock periods per machine cycle (X2 mode, Fogc=Fxral)-

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)

AT/ TS8XCE4/ 8 X m  ————
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7.1  Application

4431E-8051-04/06

Software can take advantage of the additional data pointers to both increase speed and reduce
code size, for example, block operations (copy, compare, search ...) are well served by using
one data pointer as a 'source’ pointer and the other one as a "destination" pointer.

ASSEMBLY LANGUAGE

; Block move using dual data pointers

; Destroys DPTRO, DPTR1, A and PSW
; hote: DPS exits opposite of entry state
; unless an extra INC AUXR1 is added

00A2

0000 909000
0003 05A2
0005 90A000
0008

0008 05A2
000A EO
000B A3
000C 05A2
000E FO
O000F A3
0010 70F6
0012 05A2

AUXR1 EQU 0A2H

MOV DPTR,#SOURCE

INC AUXR1
MOV DPTR#DEST
LOOP:

INC AUXR1
MOVX A,@DPTR
INC DPTR

INC AUXR1
MOVX @DPTR,A
INC DPTR
JNZ  LOOP
INC AUXR1

; address of SOURCE
; switch data pointers
; address of DEST

; switch data pointers

; get a byte from SOURCE

; increment SOURCE address
; switch data pointers

; write the byte to DEST

; increment DEST address

; check for O terminator

; (optional) restore DPS

INC is a short (2 bytes) and fast (12 clocks) way to manipulate the DPS bit in the AUXR1 SFR.
However, note that the INC instruction does not directly force the DPS bit to a particular state,
but simply toggles it. In simple routines, such as the block move example, only the fact that DPS
is toggled in the proper sequence matters, not its actual value. In other words, the block move
routine works the same whether DPS is '0' or '1' on entry. Observe that without the last instruc-
tion (INC AUXR1), the routine will exit with DPS in the opposite state.

ATMEL
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» Enter a 16-bit initial value in timer registers TH2/TL2. It can be the same as the reload value
or a different one depending on the application.

« To start the timer, set TR2 run control bit in T2CON register.

It is possible to use timer 2 as a baud rate generator and a clock generator simultaneously. For
this configuration, the baud rates and clock frequencies are not independent since both func-
tions use the values in the RCAP2H and RCAP2L registers.

Figure 8-2.  Clock-Out Mode C/iT2=0

XTAL1 D |
(:1 in X2 mode)

TZCON reg TL2 TH2
@-bit) || (8-bit)y —
’ OVERFLOW
RCAP2L |[RCAP2H
@-bity || (8-bit)
Toggle
™ M |
L lo D
T20E
T2MOD reg
T2EX [ }—— T I EXF2}—— 1Rk GPT
| T2CON reg
EXEN2
T2CON reg
16 AT/TSEXCEA/SX 2 o

4431E-8051-04/06
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Table 8-2. T2MOD Register
T2MOD - Timer 2 Mode Control Register (C9h)
7 6 5 4 3 1 0
- - - - - T20E DCEN
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.
Timer 2 Output Enable bit
1 T20E Clear to program P1.0/T2 as clock input or I/O port.
Set to program P1.0/T2 as clock output.
Down Counter Enable bit
0 DCEN Clear to disable timer 2 as up/down counter.
Set to enable timer 2 as up/down counter.
Reset Value = XXXX XX00b
Not bit addressable
18 AT/ TS8XCE4/ 8 X m  ————
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Figure 9-3.  UART Timings in Modes 2 and 3

RXD \h éDOXDlXWXWXD‘lXDSXDGXD?JX‘DSJy:...j

Pstart Data byte "UNinth" Sto;; !
bit bit  bit

RI /7

SMODO0=0

RI /_

SMODO0=1

FE
SMODO0=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 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 broad-
cast address.

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

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 mustbe 1111 1111b.
For example:

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

AT/ TS8XCE4/ 8 X m  ————

4431E-8051-04/06
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Table 9-1. SADEN - Slave Address Mask Register (B9h)
7 6 5 4 3 2 1 0

Reset Value = 0000 0000b
Not bit addressable

Table 9-2. SADDR - Slave Address Register (A9h)
7 6 5 4 3 2 1 0

Reset Value = 0000 0000b
Not bit addressable

22 AT/TSE8XCE4/8X2
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Table 9-3.

s A T/ T S8X C54/8X2

SCON Register
SCON - Serial Control Register (98h)

7

6

5 4 3 2 1 0

FE/SMO

SM1

SM2 REN TB8 RB8 TI RI

Bit
Number

Bit
Mnemonic

Description

FE

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.

SMODO must be set to enable access to the FE bit

SMO

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

SMODO must be cleared to enable access to the SMO bit

SM1

Serial port Mode bit 1

SMO0 SM1Mode Description Baud Rate

0 0 Shift RegisterFy /12 (/6 in X2 mode)

1 1 8-bit UART Variable

0 2 9-bit UARTFyya /64 OF Fyya /32 (/132, /16 in X2 mode)
9-bit UART Variable

= OO

1 3

SM2

Serial port Mode 2 bit / Multiprocessor Communication Enable bit

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.

REN

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

TB8

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

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

RB8

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.

TI

Transmit Interrupt flag

Clear to acknowledge interrupt.

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

RI

Receive Interrupt flag

Clear to acknowledge interrupt.

Set by hardware at the end of the 8th bit time in mode 0, see Figure 9-2. and Figure 9-3. in
the other modes.

Reset Value = 0000 0000b
Bit addressable

23
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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. |E Register
IE - Interrupt Enable Register (A8h)

7

6

5

4

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.

ET1

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 O overflow interrupt.
Set to enable timer 0 overflow interrupt.

EXO0

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

Reset Value = 0X00 0000b
Bit addressable

AT/ TS8XCE4/ 8 X m  ————
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Table 12-2. WDTPRG Register
WDTPRG Address (0A7h)

7 6 5 4 3 2 1 0
T4 T3 T2 T1 TO S2 S1 SO
Bit Bit
Number | Mnemonic Description

7 T4

6 T3

5 T2 Reserved o
Do not try to set or clear this bit.

4 T1

3 TO

2 S2 WDT Time-out select bit 2

1 S1 WDT Time-out select bit 1

0 SO WDT Time-out select bit 0
S2S1 S0 Selected Time-out
0 0 0 (2% - 1) machine cycles, 16.3 ms @ 12 MHz
0 0 1 (2%5 - 1) machine cycles, 32.7 ms @ 12 MHz
0 1 0 (28 - 1) machine cycles, 65.5 ms @ 12 MHz
0 1 1 (2% - 1) machine cycles, 131 ms @ 12 MHz
1 0 0 (2%8 - 1) machine cycles, 262 ms @ 12 MHz
1 0 1 (29 - 1) machine cycles, 542 ms @ 12 MHz
1 1 0 (2%° - 1) machine cycles, 1.05s @ 12 MHz
1 1 1 (2% - 1) machine cycles, 2.09 s @ 12 MHz

Reset value XXXX X000

WDT during Power Down and Idle

In Power Down mode the oscillator stops, which means the WDT also stops. While in Power
Down mode the user does not need to service the WDT. There are 2 methods of exiting Power
Down mode: by a hardware reset or via a level activated external interrupt which is enabled prior
to entering Power Down mode. When Power Down is exited with hardware reset, servicing the
WDT should occur as it normally should whenever the TS80C54/58X2 is reset. Exiting Power
Down with an interrupt is significantly different. The interrupt is held low long enough for the
oscillator to stabilize. When the interrupt is brought high, the interrupt is serviced. To prevent the
WDT from resetting the device while the interrupt pin is held low, the WDT is not started until the
interrupt is pulled high. It is suggested that the WDT be reset during the interrupt service routine.

To ensure that the WDT does not overflow within a few states of exiting of powerdown, it is best
to reset the WDT just before entering powerdown.

In the Idle mode, the oscillator continues to run. To prevent the WDT from resetting the
TS80C54/58X2 while in Idle mode, the user should always set up a timer that will periodically
exit Idle, service the WDT, and re-enter Idle mode.

AT/ TS8XCE4/ 8 X m  ————
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13. ONCE™ Mode (ON Chip Emulation)

The ONCE mode facilitates testing and debugging of systems using TS80C54/58X2 without
removing the circuit from the board. The ONCE mode is invoked by driving certain pins of the
TS80C54/58X2; 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 TS80C54/58X2 is in ONCE mode, an emulator or test CPU can be used to drive the
circuit Table 13-1 shows the status of the port pins during ONCE mode.
Normal operation is restored when normal reset is applied.

Table 13-1. External Pin Status during ONCE Mode

ALE PSEN Port 0 Port 1 Port 2 Port 3 XTAL1/2

Weak pull-up | Weak pull-up Float Weak pull-up | Weak pull-up | Weak pull-up Active

AIMEL 32
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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

4431E-8051-04/06

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)
7 6 5 4 3 2 1 0
- - - - - - RESERVED AO
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.

ALE Output bit
0 AO Clear to restore ALE operation during internal fetches.

Set to disable ALE operation during internal fetches.

Reset Value = XXXX XXX0b
Not bit addressable

ATMEL
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Figure 17-1. Set-Up Modes Configuration

+5
PROGRAM —> EAVPP vce
SIGNALS* ( —p| ALE/PROG
P0.0-P0.7 0-D7
—»f RST
—>» PSEN P10-PL7 K ——JM0-A7
CONTROL o2
—f P27
*
SIGNALS [ P2.0-P2.9——JA8-Al4
—»f P36
—»f P37
4106 MHz —»f XTALL VSS
G!:lD

* See Table 31. for proper value on these inputs

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 will ensure reliable 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.)

AIMEL 39
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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

AIMEL “
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19.4 DC Parameters for Low Voltage
TA=0°C to +70°C; Vgg =0 V; Ve = 2.7 V 10 5.5 V + 10%; F = 0 to 30 MHz.
TA =-40°C to +85°C; Vgg = 0 V; Ve = 2.7 V10 5.5 V + 10%; F = 0 to 30 MHz.

Table 19-2. DC Parameters for Low Voltage

Symbol Parameter Min Typ Max Unit Test Conditions
Vi Input Low Voltage -0.5 0.2Vcc-0.1 \%
Viy Input High Voltage except XTAL1, RST 0.2V +0.9 Vee + 0.5
Vg Input High Voltage, XTAL1, RST 0.7 Ve Vee +0.5 \
. Output Low Voltage, ports 1, 2, 3 © 0.45 Vo |lg, =0.8 mA®@
Vous Output Low Voltage, port 0, ALE, PSEN (© 0.45 Vo |lo =1.6 mA®@
Vou Output High Voltage, ports 1, 2, 3 0.9 Ve \% loy =-10 pA
Vou1 Output High Voltage, port 0, ALE, PSEN 0.9 Ve \% loy =-40 A
(" Logical 0 Input Current ports 1, 2 and 3 -50 pA  [Vin=045V
I Input Leakage Current +10 uA  |0.45V <Vin < V¢
e Logical 1 to 0 Transition Current, ports 1, 2, 3 -650 A [Vin=20V
RrsT RST Pulldown Resistor 50 90 ® 200 kQ
. Fc=1MHz
Clo Capacitance of I/0 Buffer 10 pF Ta = 25°C
200 50 Vee=2.0Vt05.5VE
Ipp Power Down Current 5 UHA 3
10® 30 Vee=2.0Vto3.3VE
| 1+0.2 Freq
Cdc Power Supply Current Maximum values, X1 (MHz)
under | @) @12MHz 34 | mA |Vee=33VO®
RESET @16MHz 4.2
1+0.3 Freq
lec Power Supply Current Maximum values, X1 (MHz)
operating | mode: () @12MHz 4.6 A [Vec=33 v®
@16MHz58 |
0.15 Freq (MHz)
lec Power Supply Current Maximum values, X1 +0.2
idle mode: @12MHz 2 mA |V =3.3V@
@16MHz 2.6

1. lgc under reset is measured with all output pins disconnected; XTAL1 driven with T ¢y Tepel = 5 s (see Figure
19-5.),V, = Vg + 0.5V, .

V4 = Vee - 0.5V; XTAL2 N.C.; EA = RST = Port 0 = V. Icc would be slightly higher if a crystal oscillator used..

2. Idle lcc is measured with all output pins disconnected; XTAL1 driven with T oy Tepel =508, V) =Vgg + 0.5V,
Viy = Vee- 0.5V, XTAL2 N.C; Port 0 = V¢; EA = RST = Vg (see Figure 19-3.).

3. Power Down | is measured with all output pins disconnected; EA = Vg, PORT 0 = V¢; XTAL2 NC.; RST = Vg
(see Figure 19-4.).

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 1 to O 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.

44 AT/ TS8XCE4/ 8 X m  ————
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19.5.3

ALE

PSEN

PORT O

Table 19-7. AC Parameters for a Variable Clock: derating formula
Standard
Symbol Type Clock X2 Clock -M -V -L Units
T Min 2T-x T-x 10 8 15 ns
TaviL Min T-x 05T-x 15 13 20 ns
Tiax Min T-x 05T-x 15 13 20 ns
Ty Max 4T-Xx 2T-x 30 22 35 ns
TieL Min T-x 05T-x 10 8 15 ns
ToLpH Min 3T-x 15T -x 20 15 25 ns
TrLv Max 3T-x 15T-x 40 25 45 ns
Texix Min X X 0 0 0 ns
Texiz Max T-x 05T-x 7 5 15 ns
Tanv Max 5T-x 25T-x 40 30 45 ns
TrLaz Max X X 10 10 10 ns
External Program Memory Read Cycle
Figure 19-6. External Program Memory Read Cycle
« 12 TCLCL >
— T —Pe— Ty —H
< T e
—— Tppy —»
Tiiax e T:(_IZTPXAV
<TPLAZ| _ Toux ) 4
INSTR IN INSTR IN AO-A7 INSTR IN
Taviy —»
SS %'?:E?psz ADDRESS A8-A15 ADDRESS A8-A15

PORT 2

4431E-8051-04/06
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19.54 External Data Memory Characteristics
Table 19-8. Symbol Description

Symbol Parameter
TrirH RD Pulse Width
Twiwh WR Pulse Width
Trioy RD to Valid Data In
TRrHDX Data Hold After RD
Trubz Data Float After RD
Tiov ALE to Valid Data In
Tavov Address to Valid Data In
Tt ALE to WR or RD
Tavwi Address to WR or RD
Tovwx Data Valid to WR Transition
TovwH Data set-up to WR High
Tuwrax Data Hold After WR
Triaz RD Low to Address Float
TwHLH RD or WR High to ALE high

Table 19-9. AC Parameters for a Fix Clock

RY, v L L
X2 mode standard mode 40 X2 mode standard mode
Speed -M 30 MHz MHz 20 MHz 30 MHz
40 MHz 60 MHz equiv. 40 MHz equiv. Units

Symbol Min Max Min Max Min Max Min Max Min Max

TRLRH 130 85 135 125 175 ns

Twiw 130 85 135 125 175 ns

Triby 100 60 102 95 137 ns

TrHDX 0 0 0 0 0 ns

TruDZ 30 18 35 25 42 ns

TLov 160 98 165 155 222 ns

Tavoy 165 100 175 160 235 ns

T 50 100 30 70 55 95 45 105 70 130 ns

TavwL 75 47 80 70 103 ns

Tovwx 10 7 15 5 13 ns

TovwH 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

50 AT/TS8XC54/8X 2 m———————————
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Table 19-13. AC Parameters for a Variable Clock: derating formula

s A T/ T S8X C54/8X2

Shift Register Timing Waveforms

INSTRUCTION

ALE

CLOCK

OUTPUT DATA

WRITE to SBUF

INPUT DATA

CLEARRI

4431E-8051-04/06

Standard
Symbol Type Clock X2 Clock -M -V -L Units
Tyix Min 12T 6T ns
Tovhx Min 10T -x 5T-x 50 50 50 ns
Txhox Min 2T-x T-x 20 20 20 ns
TxHox Min X X 0 0 0 ns
Tynoy Max 10T -x 5T-x 133 133 133 ns
Figure 19-9. Shift Register Timing Waveforms
| 0 | 1 | 2 | 3 4 | | 8
Ty x
AIMEL 53
— ———— [




Figure 19-14. Clock Waveforms

STATE1

I TER AL
CLOCK

STATE4 , STATE5 , STATEG
P1P|2 ‘P1P|2 ‘

STATE2
P1P|Z ‘ PlPlZ ‘ PlPF ‘Plpff ‘ P1P|2 ‘Plp?

STATES STATE4 STATES ‘

xme LT L L

ALE E

EXTER AL PROGRAM MEMORY FETCH

I

THESE SIGNALS ARE NOT ACTIVATED DURING THE
EXECUTION OF A MOVX INSTRUCTION

PSEN
PO DAT, PCL OUT | [DaTA | PCLOUT | | DAT, [PCLOUT |
SAMPLED SAMPLED SAMPLED
FLOAT Li FLOAT—>I L—FLOAT _>I
P2 (EXT) INDICATES ADDRESS |

READ CYCLE
RD |

PCL OUT (IF PROGRAM
MEMORY IS EXTERNAL)

PO DPL OR Rt Y
e FLOAT =|
P2 INDICATES DPH OR P2 SFR TO PCH
TRANSITION
WRITE CYCLE

WR |

| PCL OUT (EVEN IF PROGRAM

PO DPL OR Rt OUT

MEMORY IS INTERNAL)

N7

%

DATA OUT4>13—> PCL OUT (IF PROGRAM

s A T/ T S8X C54/8X2

MEMORY IS EXTERNAL)

INDICATES DPH OR P2 SFR TO PCH
TRANSITION

p2

PORT OPERATIO

OLD DATA | NEW DATA
PO PINS SAMPLED

Y]

MOV DEST PORT (P1, P2, P3)
(INCLUDES INTO, INT1, TO, T1)

PO PINS SAMPLED

Y]

P1, P2, P3 PINS SAMPLED

P NI

RXD SAMPLED

MOV DEST PO

P1, P2, P3 PINS SAMPLED

SERIAL PORT SHIFT CLOCK RXD SAMPLED

TXD (MODE 0)

This diagram indicates when signals are clocked internally. The time it takes the signals to prop-
agate 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.

AIMEL 57
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ATMEL

Part Number Supply Voltage Temperature Range Package Packing
TS80C58X2xxx-MCA -5to +/-10% Commercial PDIL40 Stick
TS80C58X2xxx-MCB -5to +/-10% Commercial PLCC44 Stick
TS80C58X2xxx-MCC -5 to +/-10% Commercial PQFP44 Tray
TS80C58X2xxx-MCE -5to +/-10% Commercial VQFP44 Tray
TS80C58X2xxx-VCA -5to +/-10% Commercial PDIL40 Stick
TS80C58X2xxx-VCB -5 to +/-10% Commercial PLCC44 Stick
TS80C58X2xxx-VCC -5 to +/-10% Commercial PQFP44 Tray
TS80C58X2xxx-VCE -5 to +/-10% Commercial VQFP44 Tray
TS80C58X2xxx-LCA -5to +/-10% Commercial PDIL40 Stick
TS80C58X2xxx-LCB -5 to +/-10% Commercial PLCC44 Stick
TS80C58X2xxx-LCC -5to +/-10% Commercial PQFP44 Tray
TS80C58X2xxx-LCE -5 to +/-10% Commercial VQFP44 Tray
TS80C58X2xxx-MIA -5to +/-10% Industrial PDIL40 Stick
TS80C58X2xxx-MIB -5to +/-10% Industrial PLCC44 Stick
TS80C58X2xxx-MIC -5to +/-10% Industrial PQFP44 Tray
TS80C58X2xxx-MIE -5to +/-10% Industrial VQFP44 Tray
TS80C58X2xxx-VIA -5to +/-10% Industrial PDIL40 Stick
TS80C58X2xxx-VIB -5 to +/-10% Industrial PLCC44 Stick
TS80C58X2xxx-VIC -5to +/-10% Industrial PQFP44 Tray
TS80C58X2xxx-VIE -5 to +/-10% Industrial VQFP44 Tray
TS80C58X2xxx-LIA -5to +/-10% Industrial PDIL40 Stick
TS80C58X2xxx-LIB -5to +/-10% Industrial PLCC44 Stick
TS80C58X2xxx-LIC -5 to +/-10% Industrial PQFP44 Tray
TS80C58X2xxx-LIE -5 to +/-10% Industrial VQFP44 Tray
AT80C58X2zzz-3CSUM -5to +/-10% Industrial & Green PDIL40 Stick
AT80C58X2zzz-SLSUM -5to +/-10% Industrial & Green PLCC44 Stick
AT80C58X2zzz-RLTUM -5to +/-10% Industrial & Green VQFP44 Tray
AT80C58X2zzz-3CSUL -5to +/-10% Industrial & Green PDIL40 Stick
AT80C58X2zzz-SLSUL -5to +/-10% Industrial & Green PLCC44 Stick
AT80C58X2zzz-RLTUL -5to +/-10% Industrial & Green VQFP44 Tray
AT80C58X2zzz-3CSUV -5to +/-10% Industrial & Green PDIL40 Stick
AT80C58X2zzz-SLSUV -5to +/-10% Industrial & Green PLCC44 Stick
AT80C58X2zzz-RLTUV -5to +/-10% Industrial & Green VQFP44 Tray

TS87C58X2-MCA 5V £10% Commercial PDIL40 Stick

TS87C58X2-MCB 5V +10% Commercial PLCC44 Stick

TS87C58X2-MCC 5V +10% Commercial PQFP44 Tray

60 AT/TS8XC54/8X 2 m———————————
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