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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 Configuration

P1.0/T2 []1 ~ 40[1 vee
P1.1/T2EX []2 39[] P0.0/ A0
P12 []3 38[] P0.1 /A1 R
P1.3[]4 37[] P0.2/ A2 §&§ 8522
P1.4[]5 36[] P0.3/A3 tOA=3HOS=qA®D
P1.5 [|6 35:|PO.4/A4 -~ W00 o009
. oooon>>ao000
P1.6 []7 34:|PO.5/A5 i 8 e I e e e e B e B e O e B
P17 08 33[] P06/ A6 6 54 3 2 ] 4443424140
RST [Jo 32[] PO.7/A7 E1-5 07 39 [] P0.4/AD4
P3.0/RxD []10 31[] EA/VPP P}'S 08 38 1 po.5/AD5
P3.1/TxD [j11  PDIL 30 [] ALE/PROG RoT 9 37 [1 P0.6/AD6
P3.2/INTO []12 cpiL40 29 ] PSEN P3.0/RD f10 36 [1P0.7/AD7
P3.3/INTT [{13 28[] P2.7/A15 DX ] 11 35 [1 EA/VPP
p3.4/T0 [[14 27f) P2.6/A14 NIC* 12 PLCC/CQPJ 44 34 I Nic
P3.5T1 [|15 261 P25/ A13 P3.1/TXD ) 13 33 [ ALE/PROG
P3.6/WR[]16 25 f P2.4/A12 P3.2/II\E 014 32 [] PSEN
p3.77RD017 24 [ P2.3 / Al1 P3.3/INT1 15 31 [] p2.7/A15
XTAL2 []18 23] P22/ A10 P3.4/T0 [ 16 30 [1 p2.6/A14
XTAL1 19 22[] P2.1/A9 P3.5/T1 117 29 [ p2.5/A13
vss []20 21[]P2.0/A8 18 19 20 21 22 23 24 25 26 27 28
N S [ S — [ — [ - | - |
1) 0o 2%
SCo T << <<
OChgxnHe - NaoX
< * OMOFEFEFEF®O=A AN NN
b QO o-aon o0 XX>Zaoa ooa
aNNZ [agalala]
EE=s <<
TON=SSpOS -G
-~ MNWOocoo o
o000 >>0000
444342414039 3837 36 35 34
P1.5 [T]1 33[]P0.4/AD4
P1.6 [I]2 32[T]P0.5/AD5
P1.7 l:[ 3 31 EPOG/ADG
RST [TJ4 30[T]P0.7/AD7
P3.0/RxD[T|5 29[TJEA/VPP
NIC* [Tl6 VQFP44 1.4 28[TJNIC*
P3.1/TxDL]|7 27[TALE/PROG
P3.2/INT0[T]8 26 [[]PSEN
P3.37INT1[T]|9 25[T]P2.7/A15
P3.4/T0 [T]10 24[T1P2.6/A14
P3.5/T1 T 11 23(T]P2.5/A13
121314151617 181920 21 22

il ] o |

oo — 0O W
E22303<zsx
) |92 aa N oY
o @ X Aa N NN
a8 [a N B

*NIC: No Internal Connection

AT/TSSXCOHTRX2 m—
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(0]
5 88 Bg |2 ez ¢
< << <o oz << <
vvmt@@o'\.sog‘mov\.@t\!—.m
PR ERzZRIEzZRzR RS
mininisinizisizinizininininininlis]
9 8 7 6 5 4 3 2 (1) 6867666564 636261
P5.5 [] 10 60 [1 P5.0
P0.3/AD3 [] 11 59 |1 P2.4/A12
P0.2/AD2 ] 12 58 |1 P2.3/A11
P56 [] 13 571 P47
P0.1/AD1 [] 14 56 [1 P2.2/A10
P0.0/ADO [] 15 55 1 P2.1/A9
P57 [] 16 54 |1 P2.0/A8
vce [} 17 PLCC 68 53| P46
NIC [ 18 52[] NIC
P1.om2 ] 19 51|] vsS
P4.0 ] 20 50[] P45
>1.1/T2EX ] 21 49[7 XTAL1
P12 ] 22 48] XTAL2
P1.3 [] 23 47| P3.7/RD
P41 ] 24 46[] P44
P14 ] 25 4517 P3.6/WR
P42 ] 26 44[7 P43
2728 2930 31 32 33 34 35 36 37 38 39 40 41 42 43
L
38:5999999999|E|;§E
AAACZZZXTZZZZE|ZIZS 0
S PSR
e g9
< 0 O~ 3
a 888s | @3 @
£ <<<g gz <
v'v_m_m(orxzomu_,r\tomv—mo
EEEEEEEE?&&&E{EEE
P5.5 164636261 60 59 58 57 56 55 54 53 52 51 5049s P2.4/A12
P0.3/AD3 [1T_{| 2 47 || P2.3/A11
P0.2/AD2 [ TT_{|3 46| T P47
P5.6 11|/ 4 45|11 P2.2/A10
P0.1/ADT [1T_{|5 44|17 P2.1/A9
P0.0/ADO 1|6 43| P2.0/A8
P57 T |7 42|17 ] P46
VCC 1|8 41— Nie
VSS |9 40|17 vss
P1.O/T2 |10 VQFP64 1.4 39T 1 P45
P40 T |11 38\ 1T 1 XTAL1
P1.1/T2EX [_1T__{| 12 37 |11 XTAL2
P12 11|13 36 || 111 P3.7/RD
P13 1|14 | e — Y
P41 T ]|15 34|11 P3.6/WR
P14 1T |16 33|11 P43
171819202 242526 27 28 29 30 31 32
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5.4 Dual Data Pointer Register

Figure 5-3.

The additional data pointer can be used to speed up code execution and reduce code size in a
number of ways.

The dual DPTR structure is a way by which the chip will specify the address of an external data
memory location. There are two 16-bit DPTR registers that address the external memory, and a
single bit called DPS = AUXR1/bit0 (Table 5-3) that allows the program code to switch between
them (Refer to Figure 5-3).

Use of Dual Pointer

External Data Memory

0 Phd

Prsfms - - - o] DPTR1_] -

4188F-8051-01/08

AUXR1(A2H) | bPTRO

DPH(83H) DPL(82H)

/\_//
Table 5-3. AUXR?1: Auxiliary Register 1
AUXR1
Address 0A2H - - - - GF3 - - DPS
Reset value X X X X 0 X X 0
Symbol Function
Not implemented, reserved for future use (")
DPS Data Pointer Selection.
DPS Operating Mode
0 DPTRO Selected
1 DPTR1 Selected
GF3 This bit is a general purpose user flag®.
1. User software should not write 1s to reserved bits. These bits may be used in future 8051 family

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

GF3 will not be available on first version of the RC devices.

ATMEL 1



Figure 6-2.

ATMEL

Auto-reload Mode Up/Down Counter (DCEN = 1)

(:6 in X2 mode)

xTaLt 3 : 0

FxtaL Fosc 5» 1
T2

C/T2 TR2
T2CONreg T2CONreg

T2EX:
(DOWN COUNTING RELOAD VALUE) if DCEN=1, 1=UP

FFh | [ FFh if DCEN=1, 0=DOWN

8-bit) | | (8-bit) (3 i ocen-o, 0o

H counting
TOGGLE T2CONreg
| e 1L
TL2 | TH2 =5 TIMER 2
(8-bit) | (8-bit) ' INTERRUPT
T2CONreg

)/|\4—‘ \(L
LI
RCAP2L | |RCAP2H

(8-bit) (8-bit)
(UP COUNTING RELOAD VALUE)

6.2.2 Programmable Clock-Output

In the clock-out mode, timer 2 operates as a 50%-duty-cycle, programmable clock generator
(See Figure 6-3) . The input clock increments TL2 at frequency Fygc/2. The timer repeatedly
counts to overflow from a loaded value. At overflow, the contents of RCAP2H and RCAP2L reg-
isters are loaded into TH2 and TL2. In this mode, timer 2 overflows do not generate interrupts.
The formula gives the clock-out frequency as a function of the system oscillator frequency and
the value in the RCAP2H and RCAP2L registers:

osc

4 x (65536 - RCAP2H/RCAP2L)

Clock — OutFrequency =

For a 16 MHz system clock, timer 2 has a programmable frequency range of 61 Hz
(Fosc/2'® to 4 MHz (Fogc/4). The generated clock signal is brought out to T2 pin (P1.0).

Timer 2 is programmed for the clock-out mode as follows:

+ Set T20E bit in T2MOD register.
« Clear C/T2 bit in T2CON register.

« Determine the 16-bit reload value from the formula and enter it in RCAP2H/RCAP2L
registers.

+ Enter a 16-bit initial value in timer registers TH2/TL2. It can be the same as the reload value
or a different one depending on the application.

« To start the timer, set TR2 run control bit in T2CON register.

20 AT/TSSXCOHTRX2 m—
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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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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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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 |

4188F-8051-01/08
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Bit Number

Bit
Mnemonic

Description

FE

Framing Error bit (SMOD0=1)
Clear to reset the error state, not cleared by a valid stop bit.
Set by hardware when an invalid stop bit is detected.

SMODO must be set to enable access to the FE bit

SMo

Serial port Mode bit 0
Refer to SM1 for serial port mode selection.

SMODO must be cleared to enable access to the SMO bit

SM1

Serial port Mode bit 1
SM0 SM1ModeDescriptionBaud Rate
0 0  OShift RegisterFyra /12 (/6 in X2 mode)
1 18-bit UART Variable
0  29-bit UARTFyya /64 or Fya /32 (/32, /16 in X2 mode)
1 39-bit UART Variable

—_ a0

SM2

Serial port Mode 2 bit / Multiprocessor Communication Enable bit

Clear to disable multiprocessor communication feature.

Set to enable multiprocessor communication feature in mode 2 and 3, and eventually
mode 1. This bit should be cleared in mode 0.

REN

Reception Enable bit
Clear to disable serial reception.
Set to enable serial reception.

TB8

Transmitter Bit 8 / Ninth bit to transmit in modes 2 and 3

Clear to transmit a logic 0 in the 9th bit.
Set to transmit a logic 1 in the 9th bit.

RB8

Receiver Bit 8 / Ninth bit received in modes 2 and 3
Cleared by hardware if 9th bit received is a logic 0.
Set by hardware if 9th bit received is a logic 1.

In mode 1, if SM2 = 0, RB8 is the received stop bit. In mode 0 RB8 is not used.

Tl

Transmit Interrupt flag

Clear to acknowledge interrupt.

Set by hardware at the end of the 8th bit time in mode 0 or at the beginning of the stop
bit in the other modes.

RI

Receive Interrupt flag

Clear to acknowledge interrupt.

Set by hardware at the end of the 8th bit time in mode 0, see Figure 6-11. and Figure 6-
12. in the other modes.

Reset Value = 0000 0000b
Bit addressable

Table 6-15. PCON Register
PCON - Power Control Register (87h)
7 6 5 4 3 2 1 0
SMOD1 SMODO - POF GF1 GFO PD IDL

AT/TSSXCOHTRX2 m—
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Table 6-18. IP Register
IP - Interrupt Priority Register (B8h)

7 6 5 4 3 2 1 0
- PPC PT2 PS PT1 PX1 PTO PXO0
Bit Number Bit Mnemonic | Description
7 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
6 PPC PCA interrupt priority bit
Refer to PPCH for priority level.
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.
> 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 0 Priority bit
Refer to PXOH for priority level.

Reset Value = X000 0000b
Bit addressable

42 AT/TSSXCOHTRX2 m—
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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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Bit Bit
Number Mnemonic | Description

7 T4

6 T3

5 T2 Reserved

Do not try to set or clear this bit.

4 T

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

S2 S1 SO0Selected Time-out

0 0 0(2™- 1) machine cycles, 16.3 ms @ 12 MHz
0 0 1(2'-1) machine cycles, 32.7 ms @ 12 MHz
0 1 0(2'- 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(2'°-1) machine cycles, 542 ms @ 12 MHz
1 1 0(2%°- 1) machine cycles, 1.05 s @ 12 MHz
1 1 1(2%' - 1) machine cycles, 2.09 s @ 12 MHz

Reset value XXXX X000

6.8.2 WDT during Power-down and Idle

4188F-8051-01/08

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 TS80C51Rx2 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
TS80C51Rx2 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.

ATMEL 7
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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 |

4188F-8051-01/08
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60h FCh Product name: TS87C51RD2
60h 37h Product name: TS83C51RC2
60h B7h Product name: TS87C51RC2
60h 3Bh Product name: TS83C51RB2
60h BBh Product name: TS87C51RB2
61h FFh Product revision number

ATMEL
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Figure 11-3. I Test Condition, Idle Mode

C

VC
ICCﬂV
VCC

Vee
Reset = Vss after a high pulse PO g
during at least 24 clock cycles
N RST EA 1
(NCy——( XTAL2
CLOCK _ I xTAL1
SIGNAL v All other pins are disconnected.
ss

Figure 11-4. |, Test Condition, Power-Down Mode

|ccl
Vee Vee
PQ

Reset = Vss after a high pulse
during at least 24 clock cycles

|RST BA——
(NC——{ XTAL2

XTAL1
E Vss All other pins are disconnected.

Figure 11-5. Clock Signal Waveform for I Tests in Active and Idle Modes

V-0V 0.7Ve
TCHCL TCLCH

Teien = TeweL = 5ns.

11.5 AC Parameters

11.5.1 Explanation of the AC Symbols
Each timing symbol has 5 characters. The first character is always a “T” (stands for time). The
other characters, depending on their positions, stand for the name of a signal or the logical sta-
tus of that signal. The following is a list of all the characters and what they stand for.

Example: Ty = Time for Address Valid to ALE Low.
T, pL = Time for ALE Low to PSEN Low.

Ta =0 to +70°C (commercial temperature range); Vgg =0 V; Vo =5 V£ 10%; -M and -V ranges.
Ta = -40°C to +85°C (industrial temperature range); Voo =0V; Vg =5V £10%; -M and -V
ranges.
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Ta = 0to +70°C (commercial temperature range); Vgg=0V; 2.7V <V . 5.5V; -L range.
Ta =-40°C to +85°C (industrial temperature range); Vo =0V; 2.7 V < V; . 5.5 V; -L range.

Table 11-3. gives the maximum applicable load capacitance for Port 0, Port 1, 2 and 3, and ALE
and PSEN signals. Timings will be guaranteed if these capacitances are respected. Higher
capacitance values can be used, but timings will then be degraded.

Table 11-3. Load Capacitance versus speed range, in pF

-M v -L

Port 0 100 50 100
Port1,2,3 80 50 80
ALE / PSEN 100 30 100

Table 11-5., Table 39. and Table 42. give the description of each AC symbols.

Table 11-6., Table 11-8. and Table 11-10. give for each range the AC parameter.

Table 11-7., Table 11-9. and Table 11-11. give the frequency derating formula of the AC param-
eter. To calculate each AC symbols, take the x value corresponding to the speed grade you
need (-M, -V or -L) and replace this value in the formula. Values of the frequency must be limited
to the corresponding speed grade:

Table 11-4. Max frequency for derating formula regarding the speed grade

-M X1 mode -M X2 mode -V X1 mode -V X2 mode -L X1 mode -L X2 mode

Freq (MHz) 40 20 40 30 30 20
T (ns) 25 50 25 333 33.3 50
Example:

T.Lv in X2 mode for a -V part at 20 MHz (T = 1/20%6 = 50 ns):
x= 22 (Table 11-7.)
T=50ns
Twv=2T-x=2x50-22=78ns
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11.5.8

Shift Register Timing Waveforms

Figure 11-9. Shift Register Timing Waveforms

INSTRUCTION |

ALE

CLOCK

OUTPUT DATA

WRITE to SBUF

INPUT DATA

CLEARRI

° |

4188F-8051-01/08
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Table 11-11. AC Parameters for a Variable Clock: derating formula
Standard
Symbol Type Clock X2 Clock -M -V -L Units
Tyxe Min 12T 6T ns
Tavhx Min 10T-x 5T-x 50 50 50 ns
TxHax Min 2T-x T-x 20 20 20 ns
TxHpx Min X X 0 0 0 ns
Txrov Max 10T-x 5T-x 133 133 133 ns
2 8
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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
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Part Number

Memory size

Supply Voltage

Temperature Range

Max Frequency

Package

Packing

TS83C51RC2-MCA

TS83C51RC2-MCB

TS83C51RC2-MCE

TS83C51RC2-MIA

TS83C51RC2-MIB

TS83C51RC2-MIE

TS83C51RC2-LCA

TS83C51RC2-LCB

TS83C51RC2-LCE

TS83C51RC2-LIA

TS83C51RC2-LIB

TS83C51RC2-LIE

TS83C51RC2-VCA

TS83C51RC2-VCB

TS83C51RC2-VCE

TS83C51RC2-VIA

TS83C51RC2-VIB

TS83C51RC2-VIE

OBSOLETE

AT83C51RC2-3CSUM

ROM 32k Bytes

5V

Industrial & Green

40 MHz (20 MHz X2)

PDIL40

Stick

AT83C51RC2-SLSUM

ROM 32k Bytes

5V

Industrial & Green

40 MHz (20 MHz X2)

PLCC44

Stick

AT83C51RC2-RLTUM

ROM 32k Bytes

5V

Industrial & Green

40 MHz (20 MHz X2)

VQFP44

Tray

AT83C51RC2-3CSUL

ROM 32k Bytes

3-5V

Industrial & Green

30 MHz (20 MHz X2)

PDIL40

Stick

AT83C51RC2-SLSUL

ROM 32k Bytes

3-5V

Industrial & Green

30 MHz (20 MHz X2)

PLCC44

Stick

AT83C51RC2-RLTUL

ROM 32k Bytes

3-5V

Industrial & Green

30 MHz (20 MHz X2)

VQFP44

Tray
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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
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