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facilitates multiprocessor communication (EUART) and an X2 speed improvement mechanism.

The fully static design of the TS80C51Rx2 allows to reduce system power consumption by
bringing the clock frequency down to any value, even DC, without loss of data.

The TS80C51Rx2 has 2 software-selectable modes of reduced activity for further reduction in
power consumption. In the idle mode the CPU is frozen while the timers, the serial port and the
interrupt system are still operating. In the power-down mode the RAM is saved and all other
functions are inoperative.

PDIL40
PLCC44 TOTAL RAM
VQFP44 1.4 ROM (bytes) EPROM (bytes) XRAM (bytes) (bytes) /0
TS80C51RA2 0 0 256 512 32
TS80C51RD2 0 0 768 1024 32
TS83C51RB2 16k 0 256 512 32
TS83C51RC2 32k 0 256 512 32
TS83C51RD2 64k 0 768 1024 32
TS87C51RB2 0 16k 256 512 32
TS87C51RC2 0 32k 256 512 32
TS87C51RD2 0 64k 768 1024 32
PLCC68 TOTAL RAM
VQFP64 1.4 ROM (bytes) EPROM (bytes) XRAM (bytes) (bytes) /0
TS80C51RD2 0 0 768 1024 48
TS83C51RD2 64k 0 768 1024 48
TS87C51RD2 0 64k 768 1024 48
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6. Application

16

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 DPTR0O, DPTR1, A and PSW

; note: DPS exits opposite of entry state
; unless an extra INC AUXR1 is added

00A2 AUXR1 EQU 0AZH

7

0000 909000MOV DPTR, #SOURCE ;

0003 05A2 INC AUXR1 ; switch
0005 90A000 MOV DPTR, #DEST ;
0008 LOOP:

0008 05A2 INC AUXR1 ; switch
000A EO MOVX A, @DPTR ; get a
000B A3 INC DPTR ; increment
000C 05A2 INC AUXR1 ; switch
000E FO MOVX @DPTR,A ; write
000F A3 INC DPTR ; increment

address of SOURCE
data pointers
address of DEST

data pointers
byte from SOURCE
SOURCE address
data pointers
the byte to DEST
DEST address

0010 70F6JNZ LOOP ; check for 0 terminator

0012 05A2 INC AUXRI1 ;

(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
but simply toggles it. In simple routines,

does not directly force the DPS bit to a particular state,
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 AUXRT1), the routine will exit with DPS in the opposite state.

AT/TSSXCOHTRX2 m—
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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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* 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 6-6. PCA Capture Mode

CF | CR CCF4| CCF3 | CCF2 | CCF1 | CCFO OCCD%N
X

A | PCAIT

PCA Counter/Timer
|7| A
Cex.n el ] CH cL
O—
'T‘ |—| Capture >

CCAPNnH CCAPNL

ECOMN|CAPPNn|CAPNNn| MATn | TOGn | PWMn |[ECCFn|CCAPMnN, n=0 to 4
0xDA to OxDE

6.3.2 16-bit Software Timer/ Compare Mode
The PCA modules can be used as software timers by setting both the ECOM and MAT bits in
the modules CCAPMn register. The PCA timer will be compared to the module's capture regis-
ters and when a match occurs an interrupt will occur if the CCFn (CCON SFR) and the ECCFn
(CCAPMn SFR) bits for the module are both set (See Figure 6-7).

30 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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6.5 Interrupt System
The TS80C51Rx2 has a total of 7 interrupt vectors: two external interrupts (INTO and INT1),
three timer interrupts (timers 0, 1 and 2), the serial port interrupt and the PCA global interrupt.
These interrupts are shown in Figure 6-13.

WARNING: Note that in the first version of RC devices, the PCA interrupt is in the lowest priority.
Thus the order in INTO, TFO, INT1, TF1, Rl or Tl, TF2 or EXF2, PCA.

Figure 6-13. Interrupt Control System
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Each of the interrupt sources can be individually enabled or disabled by setting or clearing a bit
in the Interrupt Enable register (See Table 6-17.Table 6-18.). This register also contains a global
disable bit, which must be cleared to disable all interrupts at once.

Each interrupt source can also be individually programmed to one out of four priority levels by
setting or clearing a bit in the Interrupt Priority register (See Table 6-18.) and in the Interrupt Pri-
ority High register (See Table 6-19.). shows the bit values and priority levels associated with
each combination.

The PCA interrupt vector is located at address 0033H. All other vector addresses are the same
as standard C52 devices.

40 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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Figure 6-14. Power-Down Exit Waveform

INTO

INTH

XTAL1

4188F-8051-01/08

I [

LAY [T

—Active phase%;e Power-down phasgl« Oscillator restart phasge — Active phase—

Exit from power-down by reset redefines all the SFRs, exit from power-down by external inter-
rupt does no affect the SFRs.

Exit from power-down by either reset or external interrupt does not affect the internal RAM
content.

Note:  If idle mode is activated with power-down mode (IDL and PD bits set), the exit sequence is
unchanged, when execution is vectored to interrupt, PD and IDL bits are cleared and idle mode is
not entered.

Table 6-20. The state of ports during idle and power-down mode

Program
Mode Memory ALE PSEN PORTO PORT1 PORT2 PORT3
ldle Internal 1 1 Port Data* Port Data Port Data Port Data
Idle External 1 1 Floating Port Data Address Port Data
Power-down Internal 0 0 Port Data* Port Data Port Data Port Data
Power-down External 0 0 Floating Port Data Port Data Port Data

* Port 0 can force a "zero" level. A "one" will leave port floating.

ATMEL s
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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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7. Power-Off Flag

The power-off flag allows the user to distinguish between a “cold start” reset and a “warm start”
reset.

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

The power-off flag (POF) is located in PCON register (See Table 7-1). POF is set by hardware
when V rises from 0 to its nominal voltage. The POF can be set or cleared by software allow-
ing the user to determine the type of reset.

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

Table 7-1. PCON Register
PCON - Power Control Register (87h)

7 6 5 4 3 2 1 0
SMOD1 SMODO - POF ‘ GF1 ‘ GFO PD IDL
Bit Bit
Number Mnemonic Description

Serial port Mode bit 1

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

Serial port Mode bit 0
6 SMODO Clear to select SMO bit in SCON register.
Set to to select FE bit in SCON register.

5 i Reserved
The value read from this bit is indeterminate. Do not set this bit.
Power-Off Flag

4 POF Clear to recognize next reset type.

Set by hardware when V¢ rises from 0 to its nominal voltage. Can also be set by
software.

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

General purpose Flag
2 GFO0 Cleared by user for general purpose usage.
Set by user for general purpose usage.

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

Idle mode bit
0 IDL Clear by hardware when interrupt or reset occurs.
Set to enter idle mode.

Reset Value = 00X1 0000b
Not bit addressable

ATMEL 2
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Reduced EMI Mode

The ALE signal is used to demultiplex address and data buses on port 0 when used with exter-
nal program or data memory. Nevertheless, during internal code execution, ALE signal is still
generated. In order to reduce EMI, ALE signal can be disabled by setting AO bit.

The AO bit is located in AUXR register at bit location 0. As soon as AO is set, ALE is no longer
output but remains active during MOVX and MOVC instructions and external fetches. During
ALE disabling, ALE pin is weakly pulled high.

Table 7-2. AUXR Register
AUXR - Auxiliary Register (8Eh)
7 6 5 4 3 1 0
- - - - - EXTRAM 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.
o ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
EXTRAM bit
1 EXTRAM See Table 6-1.
ALE Output bit
0 AO Clear to restore ALE operation during internal fetches.
Set to disable ALE operation during internal fetches.

Reset Value = XXXX XX00b
Not bit addressable

AT/TSSXCOHTRX2 m—
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8. TS83C51RB2/RC2/RD2 ROM

8.1

8.2

8.2.1

8.2.2

8.2.3

4188F-8051-01/08

ROM Structure
The TS83C51RB2/RC2/RD2 ROM memory is divided in three different arrays:

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

ROM Lock System

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

8.2.1 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.

Program Lock Bits
The lock bits when programmed according to Table 8-1. will provide different level of protection
for the on-chip code and data.
Table 8-1. Program Lock bits

Program Lock Bits

Security
level LB1 LB2 LB3 Protection Description

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

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

Same as level 1+ Verify disable.
This security level is only available for 51RDX2 devices.

U: unprogrammed
P: programmed

Signature bytes
The TS83C51RB2/RC2/RD2 contains 4 factory programmed signatures bytes. To read these
bytes, perform the process described in section 8.3.

ATMEL 2
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WARNING: Security level 2 and 3 should only be programmed after EPROM and Core
verification.

Signature bytes
The TS87C51RB2/RC2/RD2 contains 4 factory programmed signatures bytes. To read these
bytes, perform the process described in Section “Signature bytes”.

EPROM Programming

Set-up Modes
In order to program and verify the EPROM or to read the signature bytes, the
TS87C51RB2/RC2/RD2 is placed in specific set-up modes (See Figure 9-1.).

Control and program signals must be held at the levels indicated in Table 9-2.
Definition of Terms

Address Lines:P1.0-P1.7, P2.0-P2.5, P3.4, P3.5 respectively for A0-A15 (P2.5 (A13) for RB,
P3.4 (A14) for RC, P3.5 (A15) for RD)

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/PROG, EA/VPP.

Table 9-2. EPROM Set-Up Modes

ALE/P | EA/VP

Mode RST | PSEN | ROG P P2.6 P2.7 P3.3 P3.6 P3.7
Program Code data 1 0 Cl 12.75V 0 1 1 1 1
Verify Code data 1 0 1 1 0 r 0 1 1

Program Encryption

Array Address 0-3Fh ! 0 1275V 0 ! ! 0 !
Read Signature Bytes 1 0 1 1 0 T 0 0 0
Program Lock bit 1 1 0 Cl 12.75V 1 1 1 1 1
Program Lock bit 2 1 0 Cl 12.75V 1 1 1 0 0
Program Lock bit 3 1 0 Cl 12.75V 1 0 1 1 0

AT/TSSXCOHTRX2 m—
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Table 11-1. DC Parameters in Standard Voltage
Symbol | Parameter Min Typ Max Unit Test Conditions
loy =-10 pA
Voo - 0.3 v |OH 30 uA
Von Output High Voltage, ports 1, 2, 3, 4, 5 Voo - 0.7 v IOH ~ 50 MA
Voo - 1.5 vojonT TR
Voo =5V +10%
loy = -200 pA
Voo - 0.3 v |OH 3.2 r:A
Vou Output High Voltage, port 0 Voo - 0.7 v IOH ~ 7'0 A
Voo - 1.5 A 5
Voo =5V +10%
loy =-100 pA
— Voo - 0.3 v |OH =-1.6 r:A
Vouo | Output High Voltage,ALE, PSEN Vgg - 0.7 v |OH ~ 3'5 A
Voo - 1.5 A 5
Voo =5V +10%
RasT RST Pulldown Resistor 50 90 ® 200 kQ
I Logical 0 Input Current ports 1, 2, 3, 4,5 -50 WA  |[Vin=045V
I Input Leakage Current +10 pA  |0.45V < Vin < Vo
. I5_og|cal 1 to 0 Transition Current, ports 1, 2, 3, 4, 650 WA |Vin=20V
. Fc=1MHz
Co Capacitance of I/O Buffer 10 pF Ta = 95°C
Iep Power-down Current 200 50 BA |20V <V 55VE
| 1+ 0.4 Freq
%C Power Supply Current Maximum values, X1 (MHz)
under | e @) @12MHz 5.8 A |Vec=55 v
RESET @16MHz7.4 |
3+ 0.6 Freq
lec Power Supply Current Maximum values, X1 (MHz)
operating | mode: " @12MHz 10.2 | mA |V =5.5V®
@16MHz 12.6
0.25+0.3 Freq
lec Power Supply Current Maximum values, X1 (MHz) @)
. . (7) VCC = 55 V
idle mode: @12MHz 3.9 mA
@16MHz 5.1

4188F-8051-01/08
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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
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11.5.6 External Data Memory Read Cycle

ATMEL o7

4188F-8051-01/08



ATMEL

11.5.9 EPROM Programming and Verification Characteristics
Ta=21°C to 27°C; Vgg = O0V; Vo = 5V + 10% while programming. V¢ = operating range while
Symbol Parameter Min Max Units
Vpp Programming Supply Voltage 125 13 \Y
lpp Programming Supply Current 75 mA
1Mool Oscillator Frquency 4 6 MHz
TavaL Address Setup to PROG Low 48 TgioL
TaHax Adress Hold after PROG 48 To oL
Toval Data Setup to PROG Low 48 Tg oL
Tonox Data Hold after PROG 48 TooL
TensH (Enable) High to Vpp 48 ToioL
TonaL Vpp Setup to PROG Low 10 us
Tanst Vpp Hold after PROG 10 us
TolaH PROG Width 90 110 us
Tavav Address to Valid Data 48 Toiol
Telqv ENABLE Low to Data Valid 48 Tgi oL
Teraz Data Float after ENABLE 0 48 Toiol
verifying
11.5.10 EPROM Programming and Verification Waveforms
Figure 11-10. EPROM Programming and Verification Waveforms
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* 8KB: up to P2.4, 16KB: up to P2.5, 32KB: up to P3.4, 64KB: up to P3.5
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Part Number

Memory size

Supply Voltage

Temperature Range

Max Frequency

Package

Packing

TS87C51RD2-MCA

TS87C51RD2-MCB

TS87C51RD2-MCE

TS87C51RD2-MIA

TS87C51RD2-MIB

TS87C51RD2-MIE

TS87C51RD2-LCA

TS87C51RD2-LCB

TS87C51RD2-LCE

TS87C51RD2-LIA

TS87C51RD2-LIB

TS87C51RD2-LIE

TS87C51RD2-VCA

TS87C51RD2-VCB

TS87C51RD2-VCE

TS87C51RD2-VCL

TS87C51RD2-VIA

TS87C51RD2-VIB

TS87C51RD2-VIE

OBSOLETE

AT87C51RD2-3CSUM

OTP 64k Bytes

5V

Industrial & Green

40 MHz (20 MHz X2)

PDIL40

Stick

AT87C51RD2-SLSUM

OTP 64k Bytes

5V

Industrial & Green

40 MHz (20 MHz X2)

PLCC44

Stick

AT87C51RD2-RLTUM

OTP 64k Bytes

5V

Industrial & Green

40 MHz (20 MHz X2)

VQFP44

Tray

AT87C51RD2-3CSUL

OTP 64k Bytes

3-5V

Industrial & Green

30 MHz (20 MHz X2)

PDIL40

Stick

AT87C51RD2-SLSUL

OTP 64k Bytes

3-5V

Industrial & Green

30 MHz (20 MHz X2)

PLCC44

Stick

AT87C51RD2-RLTUL

OTP 64k Bytes

3-5V

Industrial & Green

30 MHz (20 MHz X2)

VQFP44

Tray

4188F-8051-01/08

ATMEL

77



AIMEL

Y ©)

Headquarters

Atmel Corporation
2325 Orchard Parkway
San Jose, CA 95131
USA

Tel: 1(408) 441-0311
Fax: 1(408) 487-2600

International

Atmel Asia

Room 1219

Chinachem Golden Plaza
77 Mody Road Tsimshatsui
East Kowloon

Hong Kong

Tel: (852) 2721-9778

Fax: (852) 2722-1369

Atmel Europe

Le Krebs

8, Rue Jean-Pierre Timbaud
BP 309

78054 Saint-Quentin-en-
Yvelines Cedex

France

Tel: (33) 1-30-60-70-00

Atmel Japan

9F, Tonetsu Shinkawa Bldg.
1-24-8 Shinkawa

Chuo-ku, Tokyo 104-0033
Japan

Tel: (81) 3-3523-3551

Fax: (81) 3-3523-7581

Fax: (33) 1-30-60-71-11

Product Contact

Sales Contact
www.atmel.com/contacts

Web Site Technical Support
www.atmel.com Enter Product Line E-mail

Literature Requests
www.atmel.com/literature

Disclaimer: The information in this document is provided in connection with Atmel products. No license, express or implied, by estoppel or otherwise, to any
intellectual property right is granted by this document or in connection with the sale of Atmel products. EXCEPT AS SET FORTH IN ATMEL’S TERMS AND CONDI-
TIONS OF SALE LOCATED ON ATMEL'S WEB SITE, ATMEL ASSUMES NO LIABILITY WHATSOEVER AND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY
WARRANTY RELATING TO ITS PRODUCTS INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT SHALL ATMEL BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE, SPECIAL OR INCIDEN-
TAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF PROFITS, BUSINESS INTERRUPTION, OR LOSS OF INFORMATION) ARISING OUT
OF THE USE OR INABILITY TO USE THIS DOCUMENT, EVEN IF ATMEL HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. Atmel makes no
representations or warranties with respect to the accuracy or completeness of the contents of this document and reserves the right to make changes to specifications
and product descriptions at any time without notice. Atmel does not make any commitment to update the information contained herein. Unless specifically provided
otherwise, Atmel products are not suitable for, and shall not be used in, automotive applications. Atmel’s products are not intended, authorized, or warranted for use
as components in applications intended to support or sustain life.

© 2008 Atmel Corporation. All rights reserved. Atmel®, logo and combinations thereof, and others are registered trademarks or trademarks of
Atmel Corporation or its subsidiaries. Other terms and product names may be trademarks of others.

4188F-8051-01/08



