Atmel - AT87C58X2-SLSUL Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
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.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

80C51

8-Bit

30/20MHz
UART/USART
POR, WDT

32

32KB (32K x 8)
oTP

256 x 8

2.7V ~ 5.5V
Internal

-40°C ~ 85°C (TA)
Surface Mount
44-LCC ()-Lead)
44-PLCC (16.6x16.6)

https://www.e-xfl.com/product-detail/atmel/at87c58x2-slsul

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/at87c58x2-slsul-4397043
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

ATMEL

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 XTALL1 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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Table 7-1. AUXRL1: Auxiliary Register 1
7 6 5 4 3 0
- - - - GF3 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 DPTR1.

Reset Value = XXXX 00X0
Not bit addressable

User software should not write 1s to reserved bits. These bits may be used in future 8051 family
products to invoke new feature. In that case, the reset value of the new bit will be 0, and its
active value will be 1. The value read from a reserved bit is indeterminate.

12 AT/TSE8XCE4/8X2



8. Timer 2
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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 AT/ TS8XCE4/ 8 X m  ————
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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
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Figure 9-3.  UART Timings in Modes 2 and 3
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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  ————
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Table 10-3. IP Register
IP - Interrupt Priority Register (B8h)
7 6 5 4 3 2 1 0
- - PT2 PS PT1 PX1 PTO PXO0
Bit Bit
Number | Mnemonic
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 address

able

AIMEL
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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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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

AIMEL
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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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Symbol Parameter Min Typ Max Unit Test Conditions
0.3 V|l =200 uA®
Vous Output Low Voltage, port 0 © 0.45 Vo |lg =3.2mA®
1.0 Vo |lg =7.0mA®
0.3 V|l =100 pA®
Voo Output Low Voltage, ALE, PSEN 0.45 Vo |lg = 1.6 mA®
1.0 Vo |lg =3.5mA®
loy = -10 A
Vee-0.3 v | K
_ lon = -30 LA
Vou Output High Voltage, ports 1, 2, 3 Vee-0.7 \%
lon = -60 LA
Vee-1.5 \Y
Vee =5V +10%
loy =-200 pA
Vee-0.3 v | K
_ lon = -3.2 MA
Vou1 Output High Voltage, port O Vee-0.7 \%
lon = -7.0 MA
Vee-1.5 Y
Vee =5V +10%
loy = -100 pA
Vee-0.3 v | "
_ — loy = -1.6 MA
Von2 Output High Voltage,ALE, PSEN Vee-0.7 \
loy = -3.5 MA
Vee-15 v
Ve =5V +10%
RrsT RST Pulldown Resistor 50 90 ® 200 kQ
I Logical O Input Current ports 1, 2 and 3 -50 LA [Vin=0.45V
I Input Leakage Current +10 uA  |0.45V <Vin < Ve
e Logical 1 to O Transition Current, ports 1, 2, 3 -650 pA  [Vin=20V
. Fc=1MHz
Co Capacitance of 1/0 Buffer 10 pF Ta = 25°C
Ipp Power Down Current 200 50 A |20V <V 55VE
| 1+ 0.4 Freq
uncdcer Power Supply Current Maximum values, X1 (MHz)
mode: @ @12MHz 5.8 A |Vec=55 v
RESET @16MHz7.4 | ™
3+ 0.6 Freq
lec Power Supply Current Maximum values, X1 (MHz)
operating | mode: ) @12MHz10.2 | mA |V, =55V®
@16MHz 12.6
0.25+0.3 Freq
lcc Power Supply Current Maximum values, X1 (MHz) Vo= 55V@
idle mode; @) @12MHz 3.9 mA ccm =
@16MHz 5.1

4431E-8051-04/06
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5. Typicals are based on a limited number of samples and are not guaranteed. The values listed are at room temper-

6.

ature and 5V.

Under steady state (non-transient) conditions, |5, must be externally limited as follows:

Maximum |5, per port pin: 10 mA

Maximum |5, per 8-bit port:

Port 0: 26 mA

Ports 1, 2 and 3: 15 mA

Maximum total 15, for all output pins: 71 mA

If |5, exceeds the test condition, V,, may exceed the related specification. Pins are not guaranteed to sink current
greater than the listed test conditions.

For other values, please contact your sales office.

Operating I is measured with all output pins disconnected; XTAL1 driven with Ty, Tenel = 5 s (see Figure
19-5.),V, =Vgg+ 0.5V, .

Vy=Vec-0.5V; XTAL2 N.C.; EA = Port 0 = V¢; RST = Vgq. The internal ROM runs the code 80 FE (label: SIMP
label). 1o 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. I.c Test Condition, under reset

VCC
ICCl
Vee Vee
pa——
Vey PO
RST EA
(NC) XTAL2

CLOCK XTALL
SIGNAL

Vs

All other pins are disconnected.

Figure 19-2. Operating I Test Condition

Vee
|ccl
Vee Vee
Reset = ss after a high pulse PO /;
during at least 24 clock cycles
_[—|RST EA
(NC) XTAL2
CLOCK XTALL
SIGNAL All other pins are disconnected.
Vs

AIMEL
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19.5 AC Parameters

19.5.1 Explanation of the AC Symbols
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 sta-

tus of that signal. The following is a list of all the characters and what they stand for.

Example: T,y = Time for Address Valid to ALE Low.
T,..p. = Time for ALE Low to PSEN Low.

Ta = 0to +70°C (commercial temperature range); Vgg =0 V; Ve =5V £10%; -M and -V ranges.
Ta = -40°C to +85°C (industrial temperature range); Vog = 0V; Ve =5V £ 10%; -M and -V
ranges.

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

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

Table 19-3. 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 19-3. 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 19-5., Table 19-8. and Table 19-11. give the description of each AC symbols.

Table 19-6., Table 19-9. and Table 19-12. give for each range the AC parameter.

Table 19-7., Table 19-10. and Table 19-13. give the frequency derating formula of the AC
parameter. To calculate each AC symbols, take the x value corresponding to the speed grade
you need (-M, -V or -L) and replace this value in the formula. Values of the frequency must be
limited to the corresponding speed grade:

4431E-8051-04/06

Table 19-4. Max frequency for derating formula regarding the speed grade
-M X1 mode -M X2 mode -V X1 mode -V X2 mode -L X1 mode -L X2 mode
Freq (MHz) 40 20 40 30 30 20
T (ns) 25 50 25 333 333 50
Example:
TLLv in X2 mode for a -V part at 20 MHz (T = 1/2056 = 50 ns):
x= 22 (Table 19-7.)
T=50ns
Tov=2T-x=2x50-22=78ns
AIMEL 47
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19.5.2 External Program Memory Characteristics
Table 19-5. Symbol Description
Symbol Parameter
T Oscillator clock period
T ALE pulse width
TaviL Address Valid to ALE
Tiax Address Hold After ALE
Ty ALE to Valid Instruction In
TupL ALE to PSEN
ToLpH PSEN Pulse Width
Teuv PSEN to Valid Instruction In
Toxix Input Instruction Hold After PSEN
Toxiz Input Instruction FloatAfter PSEN
Toxay PSEN to Address Valid
Tanv Address to Valid Instruction In
ToLaz PSEN Low to Address Float
Table 19-6. AC Parameters for Fix Clock
-V Ay -L
X2 mode standard mode 40 X2 mode L
-M 30 MHz MHz 20 MHz standard mode
Speed 40 MHz 60 MHz equiv. 40 MHz equiv. 30 MHz Units
Symbol Min Max Min Max Min Max Min Max Min Max
T 25 33 25 50 33 ns
Tonl 40 25 42 35 52 ns
TavL 10 4 12 5 13 ns
Tiiax 10 4 12 5 13 ns
T 70 45 78 65 98 ns
TipL 15 9 17 10 18 ns
Toipn 55 35 60 50 75 ns
ToLy 35 25 50 30 55 ns
Toxix 0 0 0 0 0 ns
Toxiz 18 12 20 10 18 ns
Taviv 85 53 95 80 122 ns
L 10 10 10 10 10 ns
48 AT/TS8XC54/8X 2 m———————————
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19.5.6 External Data Memory Read Cycle
Figure 19-8. External Data Memory Read Cycle
Twhin P
ALE j < Tiov >
PSEN
—Tw > < TrirH >
«—Trip —p
RD
— *Trupz
- TAVDV
T e Trrpx > <
PORT 0 } AO-A7 DATA IN
é L—T
<—TAVWL E— RLAZ
PORT2  ARRRESS ™ ADDRESS A8-A15 OR SFR P2 >
19.5.7 Serial Port Timing - Shift Register Mode
Table 19-11. Symbol Description
Symbol Parameter
Tyxixe Serial port clock cycle time
Tovhx Output data set-up to clock rising edge
Txrox Output data hold after clock rising edge
TxHDX Input data hold after clock rising edge
TxHov Clock rising edge to input data valid
Table 19-12. AC Parameters for a Fix Clock
-V -V -L -L
X2 mode standard mode 40 X2 mode standard mode
-M 30 MHz MHz 20 MHz 30 MHz
Speed 40 MHz 60 MHz equiv. 40 MHz equiv. Units
Symbol Min Max Min Max Min Max Min Max Min Max
Tyt 300 200 300 300 400 ns
Tovhx 200 117 200 200 283 ns
Txrox 30 13 30 30 47 ns
Tyrox 0 0 0 0 0 ns
Tyroy 117 34 17 117 200 ns
52 AT/TSBXCHA/8X2 nu————————————————
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19.5.13 AC Testing Input/Output Waveforms

Figure 19-12. AC Testing Input/Output Waveforms

-0.5
e 02 ot0.9
I PUT/OUTPUT >< . ><
0.45 0.2 0.1

AC inputs during testing are driven at V¢ - 0.5 for a logic “1” and 0.45V for a logic “0”. Timing
measurement are made at V4 min for a logic “1” and V, max for a logic “0”".

19.5.14 Float Waveforms

Figure 19-13. Float Waveforms

FLOAT

on0-1 LOAD LoaptO.1

o101 Loap0-1

For timing purposes a port pin is no longer floating when a 100 mV change from load voltage
occurs and begins to float when a 100 mV change from the loaded Vo/V, level occurs. Iq /oy
>+ 20mA.

19.5.15 Clock Waveforms
Valid in normal clock mode. In X2 mode XTAL2 signal must be changed to XTALZ2 divided by
two.

56 AT/TSE8XCE4/8X2
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Part Number Supply Voltage Temperature Range Package Packing
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 2.7t0 5.5V Commercial PDIL40 Stick
TS87C54X2-LCB 2.7t0 5.5V Commercial PLCC44 Stick
TS87C54X2-LCC 2.7t0 5.5V Commercial PQFP44 Tray
TS87C54X2-LCE 2.7t0 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 2.7t0 5.5V Industrial PDIL40 Stick
TS87C54X2-LIB 2.7t05.5V Industrial PLCC44 Stick
TS87C54X2-LIC 2.7t0 5.5V Industrial PQFP44 Tray
TS87C54X2-LIE 2.7t0 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 2.7t0 5.5V Industrial & Green PDIL40 Stick
AT87C54X2-SLSUL 2.7t0 5.5V Industrial & Green PLCC44 Stick
AT87C54X2-RLTUL 2.7t0 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
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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
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Part Number Supply Voltage Temperature Range Package Packing
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 2.7t0 5.5V Commercial PDIL40 Stick
TS87C58X2-LCB 2.7t0 5.5V Commercial PLCC44 Stick
TS87C58X2-LCC 2.7t0 5.5V Commercial PQFP44 Tray
TS87C58X2-LCE 2.7t0 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 2.7t0 5.5V Industrial PDIL40 Stick
TS87C58X2-LIB 2.7t05.5V Industrial PLCC44 Stick
TS87C58X2-LIC 2.7t05.5V Industrial PQFP44 Tray
TS87C58X2-LIE 2.7t05.5V 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 2.7t0 5.5V Industrial & Green PDIL40 Stick
AT87C58X2-SLSUL 2.7t05.5vV Industrial & Green PLCC44 Stick
AT87C58X2-RLTUL 2.7t0 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

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.
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