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(2): Only available on high pin count packages

(3): Alternate function of Port 3

ATMEL

4188F-8051-01/08



ATMEL

4. SFR Mapping
The Special Function Registers (SFRs) of the TS80C51Rx2 fall into the following categories:

» C51 core registers: ACC, B, DPH, DPL, PSW, SP, AUXR1
* /O port registers: PO, P1, P2, P3, P4, P5

» Timer registers: T2CON, T2MOD, TCON, THO, TH1, TH2, TMOD, TLO, TL1, TL2, RCAP2L,
RCAP2H

» Serial I/0 port registers: SADDR, SADEN, SBUF, SCON

» Power and clock control registers: PCON

+ HDW Watchdog Timer Reset: WDTRST, WDTPRG

» PCA registers: CL, CH, CCAPiL, CCAPiH, CCON, CMOD, CCAPMi
* Interrupt system registers: IE, IP, IPH

« Others: AUXR, CKCON

4 AT/TSSXCOHTRX2 m—
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Table 4-1.

All SFRs with their address and their reset value

Bit
addressable

Non Bit addressable

4188F-8051-01/08
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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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Pin Number

Mnemonic DIL LCC VQFP 1.4 Type |Name And Function

12 14 8 | INTO (P3.2): External interrupt 0

13 15 9 | INT1 (P3.3): External interrupt 1

14 16 10 | TO (P3.4): Timer 0 external input

15 17 11 | T1 (P3.5): Timer 1 external input

16 18 12 WR (P3.6): External data memory write strobe

Oo| O

17 19 13 RD (P3.7): External data memory read strobe

Reset 9 10 4 | Reset: A high on this pin for two machine cycles while the oscillator is running, resets
the device. An internal diffused resistor to Vgg permits a power-on reset using only an
external capacitor to V. If the hardware watchdog reaches its time-out, the reset pin
becomes an output during the time the internal reset is activated.

ALE/PROG 30 33 27 o Address Latch Enable/Program Pulse: Output pulse for latching the low byte of the
address during an access to external memory. In normal operation, ALE is emitted at a
constant rate of 1/6 (1/3 in X2 mode) the oscillator frequency, and can be used for
external timing or clocking. Note that one ALE pulse is skipped during each access to
external data memory. This pin is also the program pulse input (PROG) during EPROM
programming. ALE can be disabled by setting SFR’s AUXR.0 bit. With this bit set, ALE
will be inactive during internal fetches.

PSEN 29 32 26 (0] Program Store ENable: The read strobe to external program memory. When
executing code from the external program memory, PSEN is activated twice each
machine cycle, except that two PSEN activations are skipped during each access to
external data memory. PSEN is not activated during fetches from internal program
memory.

EA/Vpp 31 35 29 External Access Enable/Programming Supply Voltage: EA must be externally held
low to enable the device to fetch code from external program memory locations 0000H
and 3FFFH (RB) or 7FFFH (RC), or FFFFH (RD). If EA is held high, the device
executes from internal program memory unless the program counter contains an
address greater than 3FFFH (RB) or 7FFFH (RC) EA must be held low for ROMless
devices. This pin also receives the 12.75V programming supply voltage (Vpp) during
EPROM programming. If security level 1 is programmed, EA will be internally latched
on Reset.

XTAL1 19 21 15 Crystal 1: Input to the inverting oscillator amplifier and input to the internal clock

generator circuits.

XTAL2 18 20 14 (6] Crystal 2: Output from the inverting oscillator amplifier

5.1  Pin Description for 64/68 pin Packages

Port 4 and Port 5 are 8-bit bidirectional I/O ports with internal pull-ups. Pins that have 1s written
to them are pulled high by the internal pull ups and can be used as inputs.

As inputs, pins that are externally pulled low will source current because of the internal pull-ups.
Refer to the previous pin description for other pins.

Table 5-1. 64/68 Pin Packages Configuration

Pin PLCC68 SQUARE VQFP64 1.4
VSS 51 9/40
VCC 17 8

ATMEL ;
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Figure 5-1.  Clock Generation Diagram
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Figure 5-2. Mode Switching Waveforms
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The X2 bit in the CKCON register (Table 5-2) allows to switch from 12 clock cycles per instruc-
tion to 6 clock cycles and vice versa. At reset, the standard speed is activated (STD mode).
Setting this bit activates the X2 feature (X2 mode).

Note:  Inorder to prevent any incorrect operation while operating in X2 mode, user must be aware that all
peripherals using clock frequency as time reference (UART, timers, PCA...) will have their time ref-
erence divided by two. For example a free running timer generating an interrupt every 20 ms will
then generate an interrupt every 10 ms. UART with 4800 baud rate will have 9600 baud rate.

Table 5-2. CKCON Register
CKCON - Clock Control Register (8Fh)

7 6 5 4 3 2 1 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.

—— AIMNEL 13

Y 5
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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
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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

4188F-8051-01/08



AT/TS8xC51Rx2

Figure 6-9. PCA PWM Mode
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6.3.5 PCA Watchdog Timer

An on-board watchdog timer is available with the PCA to improve the reliability of the system
without increasing chip count. Watchdog timers are useful for systems that are susceptible to
noise, power glitches, or electrostatic discharge. Module 4 is the only PCA module that can be
programmed as a watchdog. However, this module can still be used for other modes if the
watchdog is not needed. Figure 6-7 shows a diagram of how the watchdog works. The user pre-
loads a 16-bit value in the compare registers. Just like the other compare modes, this 16-bit
value is compared to the PCA timer value. If a match is allowed to occur, an internal reset will be
generated. This will not cause the RST pin to be driven high.

In order to hold off the reset, the user has three options:

+ 1. Periodically change the compare value so it will never match the PCA timer,

« 2. periodically change the PCA timer value so it will never match the compare values, or

+ 3. Disable the watchdog by clearing the WDTE bit before a match occurs and then re-enable
it.

The first two options are more reliable because the watchdog timer is never disabled as in option
#3. If the program counter ever goes astray, a match will eventually occur and cause an internal
reset. The second option is also not recommended if other PCA modules are being used.
Remember, the PCA timer is the time base for all modules; changing the time base for other
modules would not be a good idea. Thus, in most applications the first solution is the best option.

This watchdog timer won’t generate a reset out on the reset pin.

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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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.

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 VCC 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 GFO 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

Power-off flag reset value will be 1 only after a power on (cold reset). A warm reset doesn’t affect
the value of this bit.

ATMEL 5
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Table 6-19. IPH Register

IPH - Interrupt Priority High Register (B7h)

6

5

4

3

PPCH

PT2H

PSH

PT1H

PX1H

PTOH

PXOH

Bit
Number

Bit
Mnemonic

Description

Reserved
The value read from this bit is indeterminate. Do not set this bit.

PCA interrupt priority bit high.

PPCHPPC Priority Level
0 O Lowest

0o 1

1 0

1 1 Highest

6 PPCH

Timer 2 overflow interrupt Priority High bit
PT2HPT2 Priority Level

5 PT2H 0 O Lowest

0 1
1 0
1 1 Highest

Serial port Priority High bit

PSH PS Priority Level
0  OLowest

0 1

1 0

1 1Highest

4 PSH

Timer 1 overflow interrupt Priority High bit
PT1H PT1Priority Level
0  OLowest
0 1
1 0
1 1Highest

3 PT1H

External interrupt 1 Priority High bit
PX1HPX1Priority Level

0 OLowest
0 1
1
1

2 PX1H

0
1Highest

Timer 0 overflow interrupt Priority High bit
PTOHPTO Priority Level

1 PTOH 0 0 Lowest

0o 1
1 0
1 1 Highest

External interrupt O Priority High bit
PX0HPX0 Priority Level
0 0 Lowest

0 PX0H 0 1
1 0
1 1 Highest

Reset Value = X000 0000b
Not bit addressable

ATMEL 3
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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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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 11-9. 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
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11.5.15 Clock Waveforms

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

Figure 11-14. Clock Waveforms

INTERNAL | STATE4 | STATES‘ STATE6 STATEA STATE2 STATE3 STATE4 STATES

CLOCK P1P|2 P1P|2 P1P|2 ‘P1P|2 ‘P1PF |P1P:|z |P1P|2 |P1P1E ‘

xae LT LML L e

ae ] I I
THESE SIGNALS ARE NOT ACTIVATED DURING THE

EXTERNAL PROGRAM MEMORY FETCH EXECUTION OF A MOVX INSTRUCTION

PSEN

PO DAT, PCL OUT | [DaTA [ PCLOUT | [DAT, [ PCLOUT |
SAMPLED SAMPLED SAMPLED
FLOAT l«—— FLOAT ‘<—FLOAT_>|

P2 (EXT) | INDICATES ADDRESS TRANSITIONS |
READ CYCLE

RD | |

PCL OUT (IF PROGRAM
MEMORY IS EXTERNAL)

PO [DPL OR Rt OUT [ ] v
!: FLOAT :!
P2 [ INDICATES DPH OR P2 SFR TO PCH TRANSITION |
WRITE CYCLE
WR | [ PCL OUT (EVEN IF PROGRAM
MEMORY 1S INTERNAL)
[eM— 7]
PO [DPL OR Rt OUT > I >
!< DATA OUT » PCL OUT (IF PROGRAM
MEMORY IS EXTERNAL)
P2 | INDICATES DPH OR P2 SFR TO PCH TRANSITION
PORT OPERATION
OLD DATA | NEW DATA
PO PINS SAMPLED PO PINS SAMPLED
MOV DEST PO PR N PR AN
MOV DEST PORT (P1, P2, P3) P1, P2, P3 PINS SAMPLED P1, P2, P3 PINS SAMPLED
(INCLUDES INTO, INT1, 70, T1) [ Y] m
SERIAL PORT SHIFT CLOCK RXD SAMPLED RXD SAMPLED
TXD (MODE 0)

This diagram indicates when signals are clocked internally. The time it takes the signals to prop-
agate to the pins, however, ranges from 25 to 125 ns. This propagation delay is dependent on
variables such as temperature and pin loading. Propagation also varies from output to output
and component. Typically though (T,=25°C fully loaded) RD and WR propagation delays are

approximately 50ns. The other signals are typically 85 ns. Propagation delays are incorporated
in the AC specifications.
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Part Number

Memory size

Supply Voltage

Temperature Range

Max Frequency

Package

Packing

TS87C51RC2-MCA

TS87C51RC2-MCB

TS87C51RC2-MCE

TS87C51RC2-MIA

TS87C51RC2-MIB

TS87C51RC2-MIE

TS87C51RC2-LCA

TS87C51RC2-LCB

TS87C51RC2-LCE

TS87C51RC2-LIA

TS87C51RC2-LIB

TS87C51RC2-LIE

TS87C51RC2-VCA

TS87C51RC2-VCB

TS87C51RC2-VCE

TS87C51RC2-VIA

TS87C51RC2-VIB

TS87C51RC2-VIE

OBSOLETE

AT87C51RC2-3CSUM

OTP 32k Bytes

5V

Industrial & Green

40 MHz (20 MHz X2)

PDIL40

Stick

AT87C51RC2-SLSUM

OTP 32k Bytes

5V

Industrial & Green

40 MHz (20 MHz X2)

PLCC44

Stick

AT87C51RC2-RLTUM

OTP 32k Bytes

5V

Industrial & Green

40 MHz (20 MHz X2)

VQFP44

Tray

AT87C51RC2-3CSUL

OTP 32k Bytes

3-5V

Industrial & Green

30 MHz (20 MHz X2)

PDIL40

Stick

AT87C51RC2-SLSUL

OTP 32k Bytes

3-5V

Industrial & Green

30 MHz (20 MHz X2)

PLCC44

Stick

AT87C51RC2-RLTUL

OTP 32k Bytes

3-5V

Industrial & Green

30 MHz (20 MHz X2)

VQFP44

Tray

76 AT/TSSXCOHTRX2 m—
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13. Package Drawings

13.1 PLCC44

7 %7 7!

45° 1

NN
NN
=

0

Fe/D2

|
e =
~ D1
D
MM : I NCH
A 4. 20 4. 57 165 . 180
Al 2 29 3 04 ., 090 . 120
D 17 40 17 65 . 685 . 695
D1 16, 44 16, 66 . 647 . 636
De 14, 99 16. 00 . 590 . 630
E 17. 40 17. 65 . 685 . 695
E1 16, 44 16, 66 . 647 . 636
Ee 14 99 16 00 . 990 . 630
e 1.27 BSC . 050 BSC
G 1.07 1. 22 042 . 048
H 1.07 1. 42 . 042 . 096
J 0. 51 - . 020 -
K 0. 33 0. 53 . 013 . 021
Nl 11 11
Ne 11 11
PKG STD 00

ATMEL o

4188F-8051-01/08



AT/TS8xC51Rx2

13.5 PLCC68
68 PINS PLCC

45° 1

NN
N\
=

)

Ee/De

MW )
S = - =
%1 . AL
MM INCH
A 4 20 s.08 | .165] . 200
Al 229 | 330 090 130
D | es. 02| 2s.27| .e85| . 995
DI | 24.13 | 2433 | .9%0 . 958
pe | e 6l | 2362 | .89 930
£ | esoe| es.27| .985| . 995
F1 | 24.13 | 24.33 | .90 . 958
Ee | ee 6l | 23.62 | .890 . 930
e .27  BSC 050 BSC
G 1.07] 1.e2| .o042] 048
H 1,07 ] 1.42] .o42| 056
J 0. 51 - 020 -
K 0.33| 0.53] .013| .oel
Nol 17 17
Ne 17 17
PKG STD | 00

14. Datasheet Revision History

14.1 Changes from 4188E to 4188F
1. Removed TS80C51RD2 and AT80C51RD2 from “Ordering Information” on page 73.
2. Removed non-green part numbers from ordering information.
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