Atmel - AT87C58X2-3CSUL 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

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)

Through Hole

40-DIP (0.600", 15.24mm)

40-PDIL

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"

https://www.e-xfl.com/product-detail/atmel/at87c58x2-3csul

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



https://www.e-xfl.com/product/pdf/at87c58x2-3csul-4396458
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

Table 4-1. All SFRs with their address and their reset value
Bit Non Bit addressable
address-
able
0/8 1/9 2IA 3/B 4/Cc 5/D 6/E 7IF
F8h FFh
FOh B F7h
0000 0000
E8h EFh
EOh ACC E7h
0000 0000
D8h DFh
DOh PSW D7h
0000 0000
csh T2CON T2MOD RCAP2L RCAP2H TL2 TH2 CFh
0000 0000 XXXX XX00 0000 0000 0000 0000 0000 0000 0000 0000
COh C7h
B8h IP SADEN BEh
XX00 0000 0000 0000
BOh P3 IPH B7h
1111 1111 XX00 0000
A8h IE SADDR AFh
0X00 0000 0000 0000
AOh P2 AUXR1 WDTRST WDTPRG A7h
1111 1111 XXXX 0XX0 XXXX XXXX XXXX X000
98h SCON SBUF OFh
0000 0000 XXXX XXXX
90h P1 97h
1111 1111
88h TCON TMOD TLO TL1 THO TH1 AUXR CKCON 8Fh
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 XXXX XXX0 [ XXXX XXX0
80h PO SP DPL DPH PCON 87h
1111 1111 0000 0111 0000 0000 0000 0000 00X1 0000
0/8 1/9 2IA 3/B 4/Cc 5/D 6/E 7IF
reserved

AT/ TS8XCE4/ 8 X m  ————
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5. Pin Configuration

./

P1.0/T2 [J1 40 [] vee
P1.1/T2EX []2 39 [] P0.0/AD
P12 [I3 38([] PO.1/A1 x 5 o o n
P1.3[]a 37[] PO.2/ A2 S~z 920909
PL4 [|5 36 [] P0.3/ A3 SONGSB0S 98D
PL5 [|6 35[] P04/ A4 IR Sl
o B e e e e e e e e e B e R
P16 []7 34 [] POS/AS 6 5 4 3 2 1 4443424140
P17 []8 33[] POSIAS PLS 7 39 ] Po.4/AD4
RST [|9 32[] PO.7T/A7 PL6[]8 38 ] Po.5/ADS5
P3.0/RxD []10 1[] EAVPP P17 9 37 [] po.6/AD6
P3.UTXD []11 PDIL/ 30 [] ALE/PROG RST [] 10 36 ]PO.Y/ADY
P3.2/INTO []12 CDIL40 29 [] PSEN P3.O/RXD ] 11 35 [ EAvPP
P3.3/INT1 [[13 28] ﬁg.g;ﬁi nic* ] 12 PLCC/CQPJ 44 31 Qe
P3.4/T0 [|14 0 A P3.L/TXD [ 13 33 [] ALE/PROG
P3.5T1 [15 261 2' | AL P3.2/INTO [] 14 32 []PSEN
P3.6MR 16 25  P2.41A1 —
iy P2.3/A11 P33INTL [] 15 31 N p2.7/A15
P3.7/RD [J17 24 (] P3.4/T0 [] 16 30 []p2.6/A14
XTALL []19 22 ] P2.1/A9 -
1 20 ] 18 19 20 21 22 23 24 25 26 27 28
vss [ 211 P20/A8 =il
e 322245+
SREE>Z2 7383
ger*  adggg
E Z_J O o4 N ™
N N Z [apNalNalya)
EESs << <
SoN335H003Nd
I Hd ddd O o o oo
o000 >>0000
744 43 42 41 40 39 38 37 36 35 34
PL5[T]1 33[]]P0.4/AD4
PL6[ |2 32[T]1P0.5/AD5
PL7 T3 31[T]P0.6/AD6
RST T4 30 [T_]P0.7/AD7
P3.0/RxD [T]5 29T |EAIVPP
NIC{T]6 28 [T ]NIC*
P3.UTXD[T]7 PQFP44 F1 27 [[JALE/PROG
P3.2/INTO [ T]8 VQFP44 1.4 26 [[]PSEN
P3.3/INT1[T] 9 25[T]P2.7IA15
P3.4/T0 [ T]10 24[T]P2.6/A14
P3.5T1[ |11 23[[]P2.5/A13
121314 1516 17 18 19 20 21 22

| ] fn] | ] ] ] 5]

A~ < *x O O O o~
HEFSEEE TS
SREE>Z2CS 9353
o o X X ngNﬁ
a o e egal

*NIC: No Internal Connection

AIMEL 5
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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 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

XTAL1:2

XTAL1 c ’ 2 0 state machine: 6 clock cycles.
F 1 CPU control
XTAL ) FOSC
CKCON reg
8 AT/TS8XCHE4/8 X2 m———————————————— e ——
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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

I )
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Table 8-1. T2CON Register
T2CON - Timer 2 Control Register (C8h)

7 6 5 4 3 2 1 0
TF2 EXF2 RCLK TCLK EXEN2 TR2 CIT2# CP/RL2#
Bit Bit

Number | Mnemonic Description
Timer 2 overflow Flag
7 TF2 Must be cleared by software.
Set by hardware on timer 2 overflow, if RCLK = 0 and TCLK = 0.
Timer 2 External Flag
Set when a capture or a reload is caused by a negative transition on T2EX pin if EXEN2=1.
6 EXE2 When set, causes the CPU to vector to timer 2 interrupt routine when timer 2 interrupt is
enabled.
Must be cleared by software. EXF2 doesn't cause an interrupt in Up/down counter mode
(DCEN =1)
Receive Clock bit
5 RCLK Clear to use timer 1 overflow as receive clock for serial port in mode 1 or 3.
Set to use timer 2 overflow as receive clock for serial port in mode 1 or 3.
Transmit Clock bit
4 TCLK Clear to use timer 1 overflow as transmit clock for serial port in mode 1 or 3.
Set to use timer 2 overflow as transmit clock for serial port in mode 1 or 3.
Timer 2 External Enable bit
3 EXEN2 Clear to ignore events on T2EX pin for timer 2 operation.
Set to cause a capture or reload when a negative transition on T2EX pin is detected, if timer
2 is not used to clock the serial port.
Timer 2 Run control bit
2 TR2 Clear to turn off timer 2.
Set to turn on timer 2.
Timer/Counter 2 select bit
1 CIToH Clear for timer operation (input from internal clock system: Fogc).
Set for counter operation (input from T2 input pin, falling edge trigger). Must be 0 for clock
out mode.
Timer 2 Capture/Reload bit
If RCLK=1 or TCLK=1, CP/RL2# is ignored and timer is forced to auto-reload on timer 2
0 CP/RL2# |overflow.

Clear to auto-reload on timer 2 overflows or negative transitions on T2EX pin if EXEN2=1.
Set to capture on negative transitions on T2EX pin if EXEN2=1.

Reset Value = 0000 0000b
Bit addressable

AIMEL 1
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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  ————
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The following is an example of how to use given addresses to address different slaves:

Slave A: SADDR 1111 0001b
SADEN 1111 1010b
Given 1111 0X0Xb
Slave B: SADDR 1111 0011b
SADEN 1111 1001b
Given 1111 0XX1b
Slave C: SADDR 1111 0010b
SADEN 1111 1101b
Given 1111 00X1b

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 communicate
with slave A only, the master must send an address where bit O is clear (e.g. 1111 0000Db).
For slave A, bit 1 is a 1; for slaves B and C, bit 1 is a don’t care bit. To communicate with slaves
B and C, but not slave A, the master must send an address with bits 0 and 1 both set (e.g. 1111
0011b).

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

9.1.3 Broadcast Address
A broadcast address is formed from the logical OR of the SADDR and SADEN registers with
zeros defined as don’t-care bits, e.g.:
SADDR 0101 0110b

SADEN 1111 1100b
Broadcast =SADDR OR SADEN 1111 111Xb

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

addresses:

Slave A: SADDR 1111 0001b
SADEN 1111 1010b
Broadcast 1111 1X11b,

Slave B: SADDR 1111 0011b
SADEN 1111 1001b
Broadcast 1111 1X11B,

Slave C: SADDR= 1111 0010b

SADEN 1111 1101b
Broadcast 1111 1111b

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

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

AIMEL 21
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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 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

ATMEL
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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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16. TS80C54/58X2 ROM

16.1 ROM Structure
The TS80C54/58X2 ROM memory is in three different arrays:

« the code array:16/32 Kbytes.
« the encryption array:64 bytes.
« the signature array:4 bytes.

16.2 ROM Lock System

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

16.2.1 Encryption Array
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, unmodified 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 programmed with random values.
This will ensure program protection.

16.2.2 Program Lock Bits
The lock bits when programmed according to Table 16-1. will provide different level of protection
for the on-chip code and data.

Table 16-1. Program Lock bits

Program Lock Bits

Security
level LB1 LB2 LB3 Protection Description

No program lock features enabled. Code verify will still be encrypted by
1 U U U the encryption array if programmed. MOV C instruction executed from
external program memory returns non encrypted data.

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

U: unprogrammed
P: programmed

16.2.3 Signature bytes
The TS80C54/58X2 contains 4 factory programmed signatures bytes. To read these bytes, per-
form the process described in section 8.3.

16.2.4 Verify Algorithm
Referto 17.3.4

36 AT/TSE8XCE4/8X2
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17.2.3 Signature bytes
The TS87C54/58X2 contains 4 factory programmed signatures bytes. To read these bytes, per-
form the process described in section 8.3.

17.3 EPROM Programming

17.3.1 Set-up modes
In order to program and verify the EPROM or to read the signature bytes, the TS87C54/58X2 is
placed in specific set-up modes (See Figure 17-1.).

Control and program signals must be held at the levels indicated in Table 17-2.
17.3.2 Definition of terms

Address Lines:P1.0-P1.7, P2.0-P2.5, P3.4 respectively for A0-Al4 (P2.5 (A13) for
TS87C54X2, P3.4 (A14) for TS87C58X2).

Data Lines:P0.0-P0.7 for DO-D7

Control Signals:RST, PSEN, P2.6, P2.7, P3.3, P3.6, P3.7.
Program Signals:ALE/m, EA/VPP.

Table 17-2. EPROM Set-Up Modes

ALE/PR |
Mode RST PSEN oG EA/NVPP P2.6 P2.7 P3.3 P3.6 P3.7
1 0 12.75 0 1 1 1 1
Program Code data u
1 0 1 1 0 0 1 1
Verify Code data ==
Program Encryption 1 0 i 12.75 0 1 1 0 1
Array Address 0-3Fh
1 0 1 1 0 0 0 0
Read Signature Bytes -
1 0 12.75 1 1 1 1 1
Program Lock bit 1 u
1 0 12.75 1 1 1 0 0
Program Lock bit 2 u
1 0 12.75 1 0 1 1 0
Program Lock bit 3 u
38 AT/TSBXCHA/8X2 nu————————————————
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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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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

ATMEL
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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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Table 19-10. AC Parameters for a Variable Clock: derating formula

Standard

Symbol Type Clock X2 Clock -M -V -L Units
TRLRH Min 6T-x 3T-x 20 15 25 ns
Twiwn Min 6T-x 3T-x 20 15 25 ns
Tripv Max 5T-x 25T-x 25 23 30 ns
TrHDX Min X X 0 0 0 ns
Trupz Max 2T-x T-x 20 15 25 ns
Tiov Max 8T-x 4T -x 40 35 45 ns
Tavbv Max 9T-x 45T-x 60 50 65 ns
T Min 3T-x 15T -x 25 20 30 ns
Toowe Max 3T+X 15T+x 25 20 30 ns
TavwL Min 4T-X 2T-x 25 20 30 ns
Tovwx Min T-x 05T-x 15 10 20 ns
TovwH Min 7T-x 35T-x 15 10 20 ns
Twrox Min T-x 05T-x 10 8 15 ns
Triaz Max X X 0 0 0 ns
TwHLH Min T-x 05T-x 15 10 20 ns
TwHLH Max T+X 05T+x 15 10 20 ns

19.55 External Data Memory Write Cycle

Figure 19-7. External Data Memory Write Cycle

TwHLH ¥
ALE j

PSEN
— T w >< Twiw >
WR
< Touwx
T ax Tovwh < TWHQX
PORT 0 A0-A7 DATA OUT
Tavw, ——>
PORT 2 ADDRESS

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