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Table 4-1.

All SFRs with their address and their reset value

Bit
addressable

Non Bit addressable
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0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F

Fsh CH CCAPOH CCAP1H CCAPL2H CCAPL3H CCAPL4H EFh

0000 0000 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX

FOh B F7h
0000 0000
P5 bit

CL CCAPOL CCAP1L CCAPL2L CCAPL3L CCAPL4L

E8h |addressable EFh
111 1111 0000 0000 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
ACC

EOh 0000 0000 E7h

Dsh CCON CMOD CCAPMO CCAPM1 CCAPM2 CCAPM3 CCAPM4 BEh
00X0 0000 00XX X000 X000 0000 X000 0000 X000 0000 X000 0000 X000 0000
PSW

Don 0000 0000 D7h

Csh T2CON T2MOD RCAP2L RCAP2H TL2 TH2 CFh
0000 0000 XXXX XX00 0000 0000 0000 0000 0000 0000 0000 0000
P4 bit P5 byte

COh |addressable addressable C7h
1111 1111 1111 1111

Bsh IP SADEN BEh
X000 000 0000 0000
P3 IPH

BOh 1111 1111 X000 0000 B7h

ASh IE SADDR AEh
0000 0000 0000 0000

Ah P2 AUXR1 WDTRST WDTPRG A7h
1111 1111 XXXX0XX0 XXXX XXXX XXXX X000
SCON SBUF

98h 0000 0000 XXXX XXXX oFh
P1

90h 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 XXXXXX00 XXXX XXXO0

80h PO SP DPL DPH PCON 87h
1111 1111 0000 0111 0000 0000 0000 0000 00X1 0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
reserved
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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 6-3.  Clock-Out Mode C/T2 = 0

XTALA1 c 2 |

(:1 in X2 mode)
TR2
T2CON reg TL2 TH2
(8-bit) || (8-bit)
[ OVERFLOW
RCAP2L |[RCAP2H
(8-bit) || (8-bit)
Toggle
2 ) |
L @ D
T20E
T2MOD reg
TIMER 2
T2EX [ }—— I | EXF2}——» NTERRUPT
EXEN2 T2CON reg
T2CON reg
Table 6-2. 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#

ATMEL 2
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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 EXF2 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

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.

3 EXEN2

Timer 2 Run control bit
2 TR2 Clear to turn off timer 2.
Set to turn on timer 2.

Timer/Counter 2 select bit

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.

1 C/T2#

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

Table 6-3. T2MOD Register
T2MOD - Timer 2 Mode Control Register (C9h)

. . . . ‘ - ‘ - | T20E DCEN
22 AT/TSSXCOHTRX2 m—
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Figure 6-4. PCA Timer/Counter

To PCA
modules
Fosc /12 —»|
Fosc/4 —®» —1 overflow —l It
£ H L e >
TO OVF — L c c L
P12 — 16 bit up/down counter
CMOD
CIDL | WDTE CPS1 | CPS0 | ECF 0xD9
Idle |
cF | cR ccF4| cers| ccre| ccFi| coro| SGON
L 1]
Table 6-4. CMOD: PCA Counter Mode Register
CMOD
Address 0D9H CIDL WDTE - - - CPS1  CPSO ECF
Reset value 0 0 X X X 0 0 0
Symbol Function
cIDL Counter Idle control: CIDL = 0 programs the PCA Counter to continue functioning during idle Mode.
CIDL = 1 programs it to be gated off during idle.

WDTE Watchdog Timer Enable: WDTE = 0 disables Watchdog Timer function on PCA Module 4. WDTE = 1

enables it.

- Not implemented, reserved for future use. ()

CPS1 PCA Count Pulse Select bit 1.
CPS0 PCA Count Pulse Select bit 0.
CPS1 | CPSO | Selected PCA input. @
0 0 Internal clock f,/12 ( Or f /6 in X2 Mode).
0 1 Internal clock /4 ( Or f /2 in X2 Mode).
1 0 Timer 0 Overflow
1 1 External clock at ECI/P1.2 pin (max rate = f s/ 8)
ECF PCA Enable Counter Overflow interrupt: ECF = 1 enables CF bit in CCON to generate an interrupt.
ECF = 0 disables that function of CF.

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

2. fosc = Oscillator frequency

The CMOD SFR includes three additional bits associated with the PCA (See Figure 6-4 and

Table 6-4).

ATMEL 2
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Figure 6-5. PCA Interrupt System

CCON

CR CCF4 | CCF3 | CCF2 | CCF1 | CCFO
0xD8

A

‘ PCA Timer/Counter |—a

Module 0 l
Module 1
Module 2
Module 3
Module 4

IE.6 IE.7

CMOD.0 | ECF ECCFn|CCAPMN.0 EC EA

To Interrupt
priority decoder

= N = -
—

SR s

PCA Modules: each one of the five compare/capture modules has six possible functions. It can
perform:

+ 16-bit Capture, positive-edge triggered,
+ 16-bit Capture, negative-edge triggered,
* 16-bit Capture, both positive and negative-edge triggered,
« 16-bit Software Timer,
* 16-bit High Speed Output,
» 8-bit Pulse Width Modulator.
In addition, module 4 can be used as a Watchdog Timer.

Each module in the PCA has a special function register associated with it. These registers are:
CCAPMO for module 0, CCAPM1 for module 1, etc. (See Table 6-6). The registers contain the
bits that control the mode that each module will operate in.

» The ECCF bit (CCAPMnN.0 where n=0, 1, 2, 3, or 4 depending on the module) enables the
CCEF flag in the CCON SFR to generate an interrupt when a match or compare occurs in the
associated module.

* PWM (CCAPMn.1) enables the pulse width modulation mode.

» The TOG bit (CCAPMnN.2) when set causes the CEX output associated with the module to
toggle when there is a match between the PCA counter and the module's capture/compare
register.

» The match bit MAT (CCAPMn.3) when set will cause the CCFn bit in the CCON register to be
set when there is a match between the PCA counter and the module's capture/compare
register.

* The next two bits CAPN (CCAPMn.4) and CAPP (CCAPMn.5) determine the edge that a
capture input will be active on. The CAPN bit enables the negative edge, and the CAPP bit
enables the positive edge. If both bits are set both edges will be enabled and a capture will
occur for either transition.

ATMEL 27
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* The last bit in the register ECOM (CCAPMn.6) when set enables the comparator function.
Table 6-7 shows the CCAPMn settings for the various PCA functions.

Table 6-6. CCAPMn: PCA Modules Compare/Capture Control Registers

CCAPMO0=0DAH
CCAPM1=0DBH

CCAPMnN Address CCAPM2=0DCH

n=0-4 CCAPM3=0DDH
CCAPM4=0DEH
- ECOMn | CAPPn | CAPNn | MATn | TOGn | PWMm | ECCFn
Reset value X 0 0 0 0 0 0 0
Symbol Function
- Not implemented, reserved for future use. ("
ECOMn Enable Comparator. ECOMn = 1 enables the comparator function.
CAPPn Capture Positive, CAPPn = 1 enables positive edge capture.
CAPNn Capture Negative, CAPNn = 1 enables negative edge capture.
MATnH Match. When MATn = 1, a match of the PCA counter with this module's compare/capture register
causes the CCFn bitin CCON to be set, flagging an interrupt.
Toggle. When TOGn = 1, a match of the PCA counter with this module's compare/capture register
TOGn .
causes the CEXn pin to toggle.
Pulse Width Modulation Mode. PWMn = 1 enables the CEXn pin to be used as a pulse width
PWMn
modulated output.
ECCFn Enable CCF interrupt. Enables compare/capture flag CCFn in the CCON register to generate an
interrupt.
1. User software should not write 1s to reserved bits. These bits may be used in future 8051 family

products to invoke new features. In that case, the reset or inactive value of the new bit will be 0,
and its active value will be 1. The value read from a reserved bit is indeterminate.

Table 6-7. PCA Module Modes (CCAPMn Registers)

ECOMn | CAPPn | CAPNn MATNh TOGn PWMm | ECCFn | Module Function
0 0 0 0 0 0 0 No Operation
X 1 0 0 0 0 X O1n(5é>|i5t ;:pture by a positive-edge trigger
X 0 1 0 0 0 X ég;: capture by a negative trigger on
X 1 1 0 0 0 X 16-bit capture by a transition on CEXn
1 0 0 1 0 0 X 16-bit Software Timer / Compare mode.
1 0 0 1 1 0 X 16-bit High Speed Output
1 0 0 0 0 1 0 8-bit PWM
1 0 0 1 X 0 X Watchdog Timer (module 4 only)

AT/TSSXCOHTRX2 m—
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Figure 6-7. PCA Compare Mode and PCA Watchdog Timer

CCON
CF CR CCF4| CCF3| CCF2 | CCF1 | CCFo | 0xD8
Write to
CCAPnL Reset
PCAIT
Write to E >
CCAPnH CCAPnH CCAPNL
1 0 Enable {} {} Match —
o 16 bit comparator L]
CH cL —1 RESET *
[ o

PCA counter/timer

ECOMNCAPPN|CAPNn| MATn | TOGn |PWMn |ECCFn

CIDL | WDTE CPS1 | CPSO | ECF

CCAPMn,n=0to 4
0xDA to OxDE

CMOD
0xD9

* Only for Module 4

Before enabling ECOM bit, CCAPnL and CCAPnH should be set with a non zero value, other-
wise an unwanted match could happen. Writing to CCAPnH will set the ECOM bit.

Once ECOM set, writing CCAPNL will clear ECOM so that an unwanted match doesn’t occur
while modifying the compare value. Writing to CCAPnH will set ECOM. For this reason, user
software should write CCAPnNL first, and then CCAPnH. Of course, the ECOM bit can still be
controlled by accessing to CCAPMn register.

6.3.3 High Speed Output Mode
In this mode the CEX output (on port 1) associated with the PCA module will toggle each time a
match occurs between the PCA counter and the module's capture registers. To activate this
mode the TOG, MAT, and ECOM bits in the module's CCAPMn SFR must be set (See Figure 6-
8).

A prior write must be done to CCAPnL and CCAPnH before writing the ECOMn bit.

ATMEL s
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6.4 TS80C51Rx2 Serial 1/0 Port
The serial 1/0 port in the TS80C51Rx2 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 1/0 port includes the following enhancements:

» Framing error detection
» Automatic address recognition

6.4.1 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 SMODO bit in PCON register (See Figure 6-
10).

Figure 6-10. Framing Error Block Diagram

‘SMO/F¢ SMH1 | SM2| RENl TBS | RBB| Tl | RI |SCON (98h)

o@—— Set FE bit if stop bit is 0 (framing error) (SMODO = 1)

\——» SMO to UART mode control (SMOD = 0)

‘SMOD‘SM:ODq - | POF| GF1 | GFO| PD | IDL | PCON (87h)

To UART framing error control

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
6-14.) 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, Rl rises on stop bit instead of the last data bit (See Figure 6-
11 and Figure 6-12).

Figure 6-11. UART Timings in Mode 1

RXD ]
) StarfI< Data byte ) Stop
bit bit
RI /
SMODO0=X
FE Sttt
SMODO0=1 *
34 AT/TS8XC51 RX2 |
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Figure 6-12. UART Timings in Modes 2 and 3

RXD
Start Data byte Ninth' Stop
bit bit  bit
RI /
SMODO0=0
RI /
SMODO0=1
FE
SMODO0=1

6.4.2 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 Rl bit in SCON
register to generate an interrupt. This ensures that the CPU is not interrupted by command
frames addressed to other devices.

If desired, you may enable the automatic address recognition feature in mode 1. In this 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 0 (i.e. setting SM2 bit in SCON register in mode 0 has no effect).

6.4.3 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:

SADDR0101 0110b
SADEN1111 1100b
Given0101 01XXb

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

Slave A:SADDR1111 0001b
SADEN1111 1010b

Givenllll 0XO0Xb

Slave B:SADDR1111 0011b
SADEN1111 1001b

Givenllll 0XX1lb

ATMEL s

4188F-8051-01/08



Slave C:SADDR1111 0010b
SADEN1111 1101b

Givenll1ll 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 0 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
0011Db).

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.9. 1111 0001Db).

6.4.4 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.:

SADDR0101 0110b
SADEN1111 1100b
Broadcast =SADDR OR SADEN1111 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:SADDR1111 0001b
SADEN1111 1010b
Broadcastl1l11l1l 1X11lb,

Slave B:SADDR1111 0011b
SADEN1111 1001b

Broadcastl1111l 1X11B,

Slave C:SADDR=1111 0010b
SADEN1111 1101b

Broadcastl11ll 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.

6.4.5 Reset Addresses
On reset, the SADDR and SADEN registers are initialized to 00h, i.e. the given and broadcast
addresses are XxXxxX 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.

36 AT/TSSXCOHTRX2 m—
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Table 6-16.  Priority Level Bit Values
IPH.x IP.x Interrupt Level Priority
0 0 0 (Lowest)
0 1 1
1 0 2
1 1 3 (Highest)

A low-priority interrupt can be interrupted by a high priority interrupt, but not by another low-prior-
ity interrupt. A high-priority interrupt can’t be interrupted by any other interrupt source.

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 6-17.  |E Register

4188F-8051-01/08
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IE - Interrupt Enable Register (A8h)

6

5 4 3 2 1 0

EA

EC

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.

EC

PCA interrupt enable bit
Clear to disable . Set to enable.

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

EX0

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

Reset Value = 0000 0000b

Bit addressable

ATMEL
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6.9 ONCE™ Mode (ON Chip Emulation)

The ONCE mode facilitates testing and debugging of systems using TS8xC51Rx2 without
removing the circuit from the board. The ONCE mode is invoked by driving certain pins of the
TS80C51Rx2; 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 TS80C51Rx2 is in ONCE mode, an emulator or test CPU can be used to drive the cir-
cuit Table 26. shows the status of the port pins during ONCE mode.

Normal operation is restored when normal reset is applied.

Table 6-23. 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

48 AT/TSSXCOHTRX2 m—
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8.2.4 Verify Algorithm
Refer to Section “Verify algorithm”.

52 AT/TSSXCOHTRX2 m—
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Figure 9-1.  Set-Up Modes Configuration

+5V
PROGRAM SIGNALS* §—’ EA/VPP vee
——» ALE/PROG
P0.0-P0.7 D0-D7
—> RST
| PSEN <
P1.0-P1.7 IAO-A7
. ) P26
CONTROL SIGNALS o
—>» P33 P2.0-P2.5 <::|A8.A15
— P36 P3.4-P3.5
— P37
4to 6 MHz —® XTALI VSS
GND

* See Table 31. for proper value on these inputs

9.3.3 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 TS87C51RB2/RC2/RD2 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 9-2).

9.3.4 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
TS87C51RB2/RC2/RD2.

P 2.7 is used to enable data output.
To verify the TS87C51RB2/RC2/RD2 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 9-2.)

ATMEL s
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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 9-2. Programming and Verification Signal’'s Waveform

AO0-A12

Programming Cycle Read/Verify Cycle

— —— —

ALE/PROG U

EA/VPP

Control signals

l>| 100us

I
— X X

9.4 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).

9.4.1 Erasure Characteristics

The recommended erasure procedure is exposure to ultraviolet light (at 2537 A) to an integrated
dose at least 15 W-sec/cm?. Exposing the EPROM to an ultraviolet lamp of 12,000 uW/cm? 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 A. Since sunlight and fluorescent lighting have wavelengths in
this range, exposure to these light sources over an extended time (about 1 week in sunlight, or 3
years in room-level fluorescent lighting) could cause inadvertent erasure. If an application sub-
jects the device to this type of exposure, it is suggested that an opaque label be placed over the
window.

10. Signature Bytes

The TS83/87C51RB2/RC2/RD2 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 10-1. shows the content of the signature byte for the
TS87C51RB2/RC2/RD2.

Table 10-1.  Signature Bytes Content

Location Contents Comment
30h 58h Manufacturer Code: Atmel
31h 57h Family Code: C51 X2
60h 7Ch Product name: TS83C51RD2
56 AT/TSBXC51 RX2 |
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11.4 DC Parameters for Low Voltage
Ta=0°C t0 +70°C; Vgg =0 V; Vg = 2.7 V10 5.5 V + 10%; F = 0 to 30 MHz.
TA = -40°C to +85°C; Vgg =0 V; Voo = 2.7 V10 5.5 V + 10%; F = 0 to 30 MHz.

Table 11-2. DC Parameters for Low Voltage

Symbol Parameter Min Typ Max Unit Test Conditions
Vi Input Low Voltage -0.5 0.2 V- 0.1 \
Vi Input High Voltage except XTAL1, RST 0.2Vec +0.9 Voo + 0.5 \
Vin Input High Voltage, XTAL1, RST 0.7 Ve Voo + 0.5 \
VoL Output Low Voltage, ports 1, 2, 3,4, 5 © 0.45 V  |lo = 0.8 mA®
Vo Output Low Voltage, port 0, ALE, PSEN © 0.45 V. |lo =1.6 mA®
Vou Output High Voltage, ports 1, 2, 3, 4,5 0.9 Ve \Y lop =-10 uA
Vous Output High Voltage, port 0, ALE, PSEN 0.9 Ve \Y lon = -40 uA
I Logical 0 Input Current ports 1, 2, 3, 4,5 -50 pA  |Vin=0.45V
Iy Input Leakage Current +10 uA  |0.45V < Vin < Vo
Iy Igoglcal 1 to 0 Transition Current, ports 1, 2, 3, 4, 650 WA |Vin=20V
Rgst RST Pulldown Resistor 50 90 ® 200 kQ
. Fc=1MHz
ClO Capacitance of I/O Buffer 10 pF Ta = 95°C
20 ®) 50 Voo =2.0Vto55V®
| Power-down Current A
PD wer-down &U 10 ® 30 M2 Vge=2.0 V1033 V0
Power-down Current (Only for TS87C51RD2 ®) @)
leo S287-xxx Very Low power) 2 15 WA 120V <Veo 3.6V
| 1+ 0.2 Freq
%C Power Supply Current Maximum values, X1 (MHz)
under | o) @12MHz3.4 | mA [Vee=3.3VM
RESET @16MHz 4.2
1+ 0.3 Freq
lec Power Supply Current Maximum values, X1 (MHz)
operating | mode: ™ @12MHz 4.6 A Voo =3.3V®
@16MHz58 | ™
0.15 Freq
lec Power Supply Current Maximum values, X1 (MHz) + 0.2
idle mode: @12MHz 2 mA |V =3.3V®
@16MHz 2.6

Notes: 1. Igc under resetis measured with all output pins disconnected; XTAL1 driven with T cn, TohoL = 5 ns (see Figure 11-5.), V.
= VSS +0.5 V, -
Viy = Vgo - 0.5V; XTAL2 N.C.; EA = RST = Port 0 = V. Igc would be slightly higher if a crystal oscillator used..
2. Idle Ic¢ is measured with all output pins disconnected; XTAL1 driven with T¢ oy, TopeL =5ns, Vi =Vgg + 0.5V, Vi =V -
0.5 V; XTAL2 N.C; Port 0 = V¢; EA = RST = Vgg (see Figure 11-3.).
3. Power-down I is measured with all output pins disconnected; EA = Vg, PORT 0 = V; XTAL2 NC.; RST = Vg (see Fig-
ure 11-4.).

60 AT/TSSXCOHTRX2 m—
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11.5.3

Figure 11-6. External Program Memory Read Cycle

ALE

PORT 0

PORT 2

ADDRESS
OR SFR-P2

Table 11-7.  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
Tiiax Min T-x 05T-x 15 13 20 ns
T Max 4T-x 2T-x 30 22 35 ns
Tl Min T-x 05T-x 10 8 15 ns
TeipH Min 3T-x 15T-x 20 15 25 ns
Teuv 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
Taviv Max 5T-x 25T-x 40 30 45 ns
Teiaz Max X X 10 10 10 ns
External Program Memory Read Cycle
< 12 Teel »
Ty —>e— Ty —
> Tp
—— Tppy —P
&= Texay \ /
¢ Tp v M PXIZ
¢« TPLAZ Texix ¢
INSTR IN INSTR IN A0-A7 INSTR IN

ADDRESS A8-A15

ADDRESS A8-A15
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Table 11-9. 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
Twiwh Min 6T-x 3T-x 20 15 25 ns
Triov Max 5T-x 25T-x 25 23 30 ns
TrHox Min X X 0 0 0 ns
TRHDZ Max 2T-x T-x 20 15 25 ns
Tiov Max 8T-x 4T -x 40 35 45 ns
Tavov Max 9T-x 45T-x 60 50 65 ns
Toowe Min 3T-x 15T-x 25 20 30 ns
Toowe Max 3T+x 15T +x 25 20 30 ns
Tavwi Min 4T-x 2T-x 25 20 30 ns
Tavwx Min T-x 05T-x 15 10 20 ns
Tavwh Min 7T-x 35T-x 15 10 20 ns
TwHax 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

11.5.5 External Data Memory Write Cycle

Figure 11-7. External Data Memory Write Cycle

TwhLn
ALE j

PSEN
J — T w »ie Twiwh
WR
T
<_TLLAX QU TQVWH —_—p>< TWHQX
PORT 0 A0-A7 DATA OUT
Taw, ——»

PORT 2 OR SFR-P2 ADDRESS A8-A15 OR SFR P2 >

11.5.6 External Data Memory Read Cycle

ATMEL o7

4188F-8051-01/08



ATMEL

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

TS83C51RB2-MCA

TS83C51RB2-MCB

TS83C51RB2-MCE

TS83C51RB2-MIA

TS83C51RB2-MIB

TS83C51RB2-MIE

TS83C51RB2-LCA

TS83C51RB2-LCB

TS83C51RB2-LCE
OBSOLETE

TS83C51RB2-LIA

TS83C51RB2-LIB

TS83C51RB2-LIE

TS83C51RB2-VCA

TS83C51RB2-VCB

TS83C51RB2-VCE

TS83C51RB2-VIA

TS83C51RB2-VIB

TS83C51RB2-VIE

AT83C51RB2-3CSUM ROM 32k Bytes 5V Industrial & Green 40 MHz (20 MHz X2) | PDIL40 Stick

AT83C51RB2-SLSUM ROM 32k Bytes 5V Industrial & Green 40 MHz (20 MHz X2) | PLCC44 Stick

AT83C51RB2-RLTUM ROM 32k Bytes 5V Industrial & Green 40 MHz (20 MHz X2) | VQFP44 Tray

AT83C51RB2-3CSUL ROM 32k Bytes 3-5V Industrial & Green 30 MHz (20 MHz X2) | PDIL40 Stick

AT83C51RB2-SLSUL ROM 32k Bytes 3-5V Industrial & Green 30 MHz (20 MHz X2) |PLCC44 Stick

AT83C51RB2-RLTUL ROM 32k Bytes 3-5V Industrial & Green 30 MHz (20 MHz X2) | VQFP44 Tray

78 AT/TSSXCOHTRX2 m—



