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The ATB9C51RB2/RC2 retains all features of the 80C52 with 256 Bytes of internal
RAM, a 9-source 4-level interrupt controller and three timer/counters.

In addition, the AT89C51RB2/RC2 has a Programmable Counter Array, an XRAM of
1024 Bytes, a Hardware Watchdog Timer, a Keyboard Interface, an SPI Interface, a
more versatile serial channel that facilitates multiprocessor communication (EUART)
and a speed improvement mechanism (X2 mode).

The Pinout is the standard 40/44 pins of the C52.

The fully static design reduces system power consumption of the AT89C51RB2/RC2 by
allowing it to bring the clock frequency down to any value, even DC, without loss of data.

The AT89C51RB2/RC2 has 2 software-selectable modes of reduced activity and 8-bit
clock prescaler for further reduction in power consumption. In Idle mode, the CPU is fro-
zen while the peripherals and the interrupt system are still operating. In power-down
mode, the RAM is saved and all other functions are inoperative.

The added features of the AT89C51RB2/RC2 make it more powerful for applications
that need pulse width modulation, high speed 1/O and counting capabilities such as
alarms, motor control, corded phones, and smart card readers.

Table 1. Memory Size

TOTAL RAM
Part Number Flash (Bytes) XRAM (Bytes) (Bytes) /0
AT89C51RB2 16K 1024 1280 32
AT89C51RC2 32K 1024 1280 32
AT89C51IC2 32K 1024 1280 32
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SFR Mapping
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The Special Function Registers (SFRs) of the AT8B9C51RB2/RC2 fall into the following

categories:

C51 core registers: ACC, B, DPH, DPL, PSW, SP
I/O port registers: PO, P1, P2, P3

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

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

PCA (Programmable Counter Array) registers: CCON, CCAPMx, CL, CH, CCAPxH,
CCAPXxL (x: 0to 4)

Power and clock control registers: PCON

Hardware Watchdog Timer registers: WDTRST, WDTPRG
Interrupt system registers: IENO, IPLO, IPHO, IEN1, IPL1, IPH1
Keyboard Interface registers: KBE, KBF, KBLS

SPI registers: SPCON, SPSTR, SPDAT

BRG (Baud Rate Generator) registers: BRL, BDRCON

Flash register: FCON

Clock Prescaler register: CKRL

Others: AUXR, AUXR1, CKCONO, CKCON1

ATEOCE 1R B 2/ R C 2 s —
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Table 6. Timer SFRs

Mnemonic Add | Name 7 6 5 4 3 2 1 0
TCON 88h | Timer/Counter 0 and 1 Control TF1 TR1 TFO TRO IE1 IT1 IEO ITO
TMOD 89h | Timer/Counter 0 and 1 Modes GATE1 CIT1# M11 MO1 GATEO C/TO# M10 MO0

TLO 8Ah | Timer/Counter O Low Byte
THO 8Ch | Timer/Counter 0 High Byte
TL1 8Bh | Timer/Counter 1 Low Byte
TH1 8Dh | Timer/Counter 1 High Byte

WDTRST A6h | Watchdog Timer Reset

WDTPRG A7h | Watchdog Timer Program - - - - - WTO2 WTO1 WTOO0
T2CON C8h | Timer/Counter 2 control TF2 EXF2 RCLK TCLK EXEN2 TR2 CIT2# | CP/RL2#
T2MOD C9h | Timer/Counter 2 Mode - - - - - - T20E DCEN

Timer/Counter 2 Reload/Capture

RCAP2H CBh High Byte

RCAP2L CAR Timer/Counter 2 Reload/Capture

Low Byte
TH2 CDh | Timer/Counter 2 High Byte
TL2 CCh | Timer/Counter 2 Low Byte

Table 7. PCA SFRs

Mnemo-

nic Add | Name 7 6 5 4 3 2 1 0
CCON D8h | PCA Timer/Counter Control CF CR - CCF4 CCF3 CCF2 CCF1 CCFO0
CMOD Doh | PCA Timer/Counter Mode CIDL WDTE - - - CPS1 CPSO ECF
CL E9h | PCA Timer/Counter Low Byte

CH FOh | PCA Timer/Counter High Byte

CCAPMO | DAh | PCA Timer/Counter Mode 0 ECOMO CAPPO CAPNO MATO TOGO PWMO ECCFO
CCAPM1 | DBh | PCA Timer/Counter Mode 1 ECOM1 CAPP1 CAPN1 MAT1 TOG1 PWM1 ECCF1
CCAPM2 | DCh | PCA Timer/Counter Mode 2 - ECOM2 CAPP2 CAPN2 MAT2 TOG2 PWM2 ECCF2
CCAPM3 | DDh | PCA Timer/Counter Mode 3 ECOMS3 CAPP3 CAPN3 MAT3 TOG3 PWM3 ECCF3
CCAPM4 | DEh | PCA Timer/Counter Mode 4 ECOM4 CAPP4 CAPN4 MAT4 TOG4 PWM4 ECCF4

CCAPOH | FAh | PCA Compare Capture Module 0 H | CCAPOH7 | CCAPOH6 | CCAPOHS5 | CCAPOH4 | CCAPOH3 | CCAPOH2 | CCAPOH1 | CCAPOHO
CCAP1H | FBh | PCA Compare Capture Module 1 H | CCAP1H7 | CCAP1H6 | CCAP1H5 | CCAP1H4 | CCAP1H3 | CCAP1H2 | CCAP1H1 | CCAP1HO
CCAP2H | FCh | PCA Compare Capture Module 2 H | CCAP2H7 | CCAP2H6 | CCAP2H5 | CCAP2H4 | CCAP2H3 | CCAP2H2 | CCAP2H1 | CCAP2HO
CCAP3H | FDh | PCA Compare Capture Module 3 H | CCAP3H7 | CCAP3H6 | CCAP3H5 | CCAP3H4 | CCAP3H3 | CCAP3H2 | CCAP3H1 | CCAP3HO
CCAP4H | FEh | PCA Compare Capture Module 4 H | CCAP4H7 | CCAP4H6 | CCAP4H5 | CCAP4H4 | CCAP4H3 | CCAP4H2 | CCAP4H1 | CCAP4HO

CCAPOL | EAh | PCA Compare Capture Module 0 L | CCAPOL7 | CCAPOL6 | CCAPOLS5 | CCAPOL4 | CCAPOL3 | CCAPOL2 | CCAPOL1 | CCAPOLO
CCAPILL |EBh | PCA Compare Capture Module 1 L | CCAP1L7 | CCAP1L6 |CCAP1L5 |CCAP1L4 | CCAP1L3 | CCAP1L2 |CCAP1L1 | CCAP1LO
CCAP2L |ECh | PCA Compare Capture Module 2 L | CCAP2L7 | CCAP2L6 | CCAP2L5 | CCAP2L4 | CCAP2L3 | CCAP2L2 |CCAP2L1 | CCAP2LO
CCAP3L | EDh | PCA Compare Capture Module 3 L | CCAP3L7 | CCAP3L6 | CCAP3L5 | CCAP3L4 | CCAP3L3 | CCAP3L2 | CCAP3L1 | CCAP3LO
CCAP4L | EEh | PCA Compare Capture Module 4 L | CCAP4L7 | CCAP4L6 | CCAP4L5 | CCAP4L4 | CCAP4L3 | CCAP4L2 | CCAP4L1 | CCAP4LO
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Table 12. Pin Description for 40 - 44 Pin Packages (Continued)
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Pin Number

Mnemonic DIL LCC |VQFP441.4 Type Name and Function

PSEN 29 32 26 (0] Program Strobe 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 31 35 29 | External Access Enable: EA must be externally held low to enable the device to
fetch code from external program memory locations 0000H to FFFFH (RD). If
security level 1 is programmed, EA will be internally latched on Reset.

12 ATEICE51IRB2/RC2 e ——
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Port Types

AT89C51RB2/RC2 I/O ports (P1, P2, P3) implement the quasi-bidirectional output that
is common on the 80C51 and most of its derivatives. This output type can be used as
both an input and output without the need to reconfigure the port. This is possible
because when the port outputs a logic high, it is weakly driven, allowing an external
device to pull the pin low. When the pin is pulled low, it is driven strongly and able to sink
a fairly large current. These features are somewhat similar to an open drain output
except that there are three pull-up transistors in the quasi-bidirectional output that serve
different purposes. One of these pull-ups, called the "weak" pull-up, is turned on when-
ever the port latch for the pin contains a logic 1. The weak pull-up sources a very small
current that will pull the pin high if it is left floating. A second pull-up, called the "medium"
pull-up, is turned on when the port latch for the pin contains a logic 1 and the pin itself is
also at a logic 1 level. This pull-up provides the primary source current for a quasi-bidi-
rectional pin that is outputting a 1. If a pin that has a logic 1 on it is pulled low by an
external device, the medium pull-up turns off, and only the weak pull-up remains on. In
order to pull the pin low under these conditions, the external device has to sink enough
current to overpower the medium pull-up and take the voltage on the port pin below its
input threshold.

The third pull-up is referred to as the "strong" pull-up. This pull-up is used to speed up
low-to-high transitions on a quasi-bidirectional port pin when the port latch changes from
a logic 0 to a logic 1. When this occurs, the strong pull-up turns on for a brief time, two
CPU clocks, in order to pull the port pin high quickly. Then it turns off again.

The DPU bit (bit 7 in AUXR register) allows to disable the permanent weak pull up of all
ports when latch data is logical 0.

The quasi-bidirectional port configuration is shown in Figure 3.

Figure 3. Quasi-Bidirectional Output

Port Latch
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Oscillator To optimize the power consumption and execution time needed for a specific task, an
internal, prescaler feature has been implemented between the oscillator and the CPU
and peripherals.

Registers Table 13. CKRL Register
CKRL — Clock Reload Register (97h)

7 6 5 4 3 2 1 0
CKRL7 CKRL6 CKRL5 CKRL4 CKRL3 CKRL2 CKRL1 CKRLO
Bit Number Mnemonic Description

Clock Reload Register
7:0 CKRL
Prescaler value

Reset Value = 1111 1111b
Not bit addressable

Table 14. PCON Register
PCON — Power Control Register (87h)

7 6 5 4 3 2 1 0
SMOD1 SMODO - POF GF1 GFO PD IDL
Bit Number Bit Mnemonic | Description
7 SMOD1 Serial Port Mode bit 1

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

Serial Port Mode bit 0
6 SMODO Cleared to select SMO bitin SCON register.
Set to select FE bit in SCON register.

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

4 POF Cleared 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 software for general-purpose usage.
Set by software for general-purpose usage.

General-purpose Flag
2 GFO Cleared by software for general-purpose usage.
Set by software 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 Cleared by hardware when interrupt or reset occurs.
Setto enter idle mode.

Reset Value = 00X1 0000b Not bit addressable

14 ATEOCE 1R B 2/ R C 2 s —
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Timer 2

Auto-reload Mode
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The Timer 2 in the AT89C51RB2/RC2 is the standard C52 Timer 2.

It is a 16-bit timer/counter: the count is maintained by two eight-bit timer registers, TH2
and TL2 are cascaded. It is controlled by T2CON (Table 20) and T2MOD (Table 21)
registers. Timer 2 operation is similar to Timer 0 and Timer 1C/T2 selects Fqog/12 (timer
operation) or external pin T2 (counter operation) as the timer clock input. Setting TR2
allows TL2 to increment by the selected input.

Timer 2 has 3 operating modes: capture, autoreload and Baud Rate Generator. These
modes are selected by the combination of RCLK, TCLK and CP/RL2 (T2CON).

see the Atmel 8-bit Microcontroller Hardware description for the description of Capture
and Baud Rate Generator Modes.

Timer 2 includes the following enhancements:
» Auto-reload mode with up or down counter
* Programmable clock-output

The auto-reload mode configures Timer 2 as a 16-bit timer or event counter with auto-
matic reload. If DCEN bit in T2MOD is cleared, Timer 2 behaves as in 80C52 (see the
Atmel C51 Microcontroller Hardware description). If DCEN bit is set, Timer 2 acts as an
Up/down timer/counter as shown in Figure 9. In this mode the T2EX pin controls the
direction of count.

When T2EX is high, Timer 2 counts up. Timer overflow occurs at FFFFh which sets the
TF2 flag and generates an interrupt request. The overflow also causes the 16-bit value
in RCAP2H and RCAP2L registers to be loaded into the timer registers TH2 and TL2.

When T2EX is low, Timer 2 counts down. Timer underflow occurs when the count in the
timer registers TH2 and TL2 equals the value stored in RCAP2H and RCAP2L registers.
The underflow sets TF2 flag and reloads FFFFh into the timer registers.

The EXF2 bit toggles when Timer 2 overflows or underflows according to the direction of
the count. EXF2 does not generate any interrupt. This bit can be used to provide 17-bit
resolution.

26 ATEOCE 1R B 2/ R C 2 s —
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Table 27. CCAPNL Registers (n = 0-4)

CCAPOL — PCA Module 0 Compare/Capture Control Register Low (OEAh)
CCAP1L — PCA Module 1 Compare/Capture Control Register Low (OEBh)
CCAP2L — PCA Module 2 Compare/Capture Control Register Low (OECh)
CCAP3L — PCA Module 3 Compare/Capture Control Register Low (OEDh)
CCAPA4L — PCA Module 4 Compare/Capture Control Register Low (OEEh)

7 6 5 4 3 2 1 0

Bit Bit
Number Mnemonic | Description

PCA Module n Compare/Capture Control

7-0 ) CCAPNL Value

Reset Value = 0000 0000b
Not bit addressable

Table 28. CH Register
CH — PCA Counter Register High (0F9h)

7 6 5 4 3 2 1 0

Bit Bit
Number Mnemonic | Description

PCA Counter

7-0 ) CH Value

Reset Value = 0000 0000b
Not bit addressable

Table 29. CL Register
CL — PCA Counter Register Low (0E9h)

7 6 5 4 3 2 1 0

Bit Bit
Number Mnemonic | Description

PCA Counter

7-0 ) CL Value

Reset Value = 0000 0000b
Not bit addressable

38 ATS89C51RB2/RC2 m e —



UART Registers

7 6 5 4 3 2 1 0
Reset Value = 0000 0000b
Table 37. SADDR Register
SADDR - Slave Address Register for UART (A9h)
7 6 5 4 3 2 1 0
Reset Value = 0000 0000b
50 ATSIC51RB2/RC2 mu e —

AImEL

Table 34. Example of Computed Value When X2=1, SMOD1=1, SPD=1

Baud Rates Fosc = 16. 384 MHz Fosc = 24MHz
BRL Error (%) BRL Error (%)
115200 247 1.23 243 0.16
57600 238 1.23 230 0.16
38400 229 1.23 217 0.16
28800 220 1.23 204 0.16
19200 203 0.63 178 0.16
9600 149 0.31 100 0.16
4800 43 1.23 - -

Table 35. Example of Computed Value When X2=0, SMOD1=0, SPD=0

Baud Rates Fosc = 16. 384 MHz Fosc = 24MHz
BRL Error (%) BRL Error (%)
4800 247 1.23 243 0.16
2400 238 1.23 230 0.16
1200 220 1.23 202 3.55
600 185 0.16 152 0.16

The baud rate generator can be used for mode 1 or 3 (refer to Figure 20.), but also for

mode 0 for UART, thanks to the bit SRC located in BDRCON register (Table 42.)

Table 36. SADEN Register
SADEN - Slave Address Mask Register for UART (B9h)

4180E-8051-10/06
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Table 45. IPLO Register
IPLO - Interrupt Priority Register (B8h)

7 6 5 4 3 2 1 0
- PPCL PT2L PSL PT1L PX1L PTOL PXoL
Bit Bit
Number Mnemonic | Description
7 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
PCA Interrupt Priority Bit
6 PPCL see PPCH for priority level.
5 PT2L Timer 2 Overflo.w.lnterrupt Priority Bit
see PT2H for priority level.
Serial Port Priority Bit
4 PSL see PSH for priority level.
3 PTIL Timer 1 Overflo.w.lnterrupt Priority Bit
see PT1H for priority level.
External Interrupt 1 Priority Bit
2 PXIL see PX1H for priority level.
1 PTOL Timer 0 Overflow Interrupt Priority Bit
see PTOH for priority level.
0 PXOL External Interrupt O Priority Bit

see PXOH for priority level.

Reset Value = X000 0000b
Bit addressable

ATEOCE 1R B 2/ R C 2 s —
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Interrupt Sources and

Vector Addresses

4180E-8051-10/06

Table 50. Interrupt Sources and Vector Addresses

Interrupt Vector
Number Polling Priority Interrupt Source Request Address
0 0 Reset 0000h
1 1 INTO IEO 0003h
2 2 Timer O TFO 000Bh
3 3 INT1 IE1 0013h
4 4 Timer 1 IF1 001Bh
5 6 UART RI+TI 0023h
6 7 Timer 2 TF2+EXF2 002Bh
7 5 PCA CF + CCFn (n = 0-4) 0033h
8 8 Keyboard KBDIT 003Bh
9 9 SPI SPIT 004Bh

AIMEL
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Serial Peripheral DATa Register
(SPDAT)
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Bit Bit
Number | Mnemonic | Description
1 Reserved
The value read from this bit is indeterminate. Do not set this bit.
Reserved
0 -

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

Reset Value = 00X0 XXXXb
Not Bit addressable
The Serial Peripheral Data Register (Table 58) is a read/write buffer for the receive data

register. A write to SPDAT places data directly into the shift register. No transmit buffer is
available in this model.

A Read of the SPDAT returns the value located in the receive buffer and not the content
of the shift register.

Table 58. SPDAT Register
SPDAT - Serial Peripheral Data Register (0C5H)

7 6 5 4 3 2 1 0

R7 R6 R5 R4 R3 R2 R1 RO

Reset Value = Indeterminate
R7:R0: Receive data bits

SPCON, SPSTA and SPDAT registers may be read and written at any time while there
is no on-going exchange. However, special care should be taken when writing to them
while a transmission is on-going:

* Do not change SPR2, SPR1 and SPRO

* Do not change CPHA and CPOL

Do notchange MSTR

» Clearing SPEN would immediately disable the peripheral
*  Writing to the SPDAT will cause an overflow.

76 ATEOCE 1R B 2/ R C 2 s —
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WDT During Power-down

and ldle
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Table 60. WDTPRG Register
WDTPRG - Watchdog Timer Out Register (0A7h)

7 6 5 4 3 2 1 0
- - - - - S2 S1 SO
Bit Bit
Number | Mnemonic | Description

7 -

6 -

5 j Reserved
The value read from this bit is undetermined. Do not try to set this bit.

4 -

3 -

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 S0Selected Time-out
0 0 0(2% - 1) machine cycles, 16. 3 ms @ Fogcp = 12 MHz
0 0 1(2%5 - 1) machine cycles, 32.7 ms @ Fogca = 12 MHz
0 1 0 (2'® - 1) machine cycles, 65. 5 ms @ Fosca = 12 MHz
0 1 1(2'7 - 1) machine cycles, 131 ms @ Fogcp = 12 MHz
1 0 0(2!® - 1) machine cycles, 262 ms @ Fogca = 12 MHz
1 0 1 (2% - 1) machine cycles, 542 ms @ Fogca = 12 MHz
1 1 0(2% - 1) machine cycles, 1.05 s @ Fogca = 12 MHz
1 1 1 (22! - 1) machine cycles, 2.09 s @ Fogca = 12 MHz

Reset Value = XXXX X000

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 two methods
of exiting Power-down mode: by a hardware reset or via a level activated external inter-
rupt 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
AT89C51RB2/RC2 is reset. Exiting Power-down with an interrupt is significantly differ-
ent. 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 power-down,
it is better to reset the WDT just before entering power-down.

In the Idle mode, the oscillator continues to run. To prevent the WDT from resetting the
AT89C51RB2/RC2 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.

ATEOCE 1R B 2/ R C 2 s —
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Power Management

Reset

Cold Reset
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Two power reduction modes are implemented in the AT89C51RB2/RC2: the Idle mode
and the Power-down mode. These modes are detailed in the following sections. In addi-
tion to these power reduction modes, the clocks of the core and peripherals can be
dynamically divided by 2 using the X2 mode detailed in Section “X2 Feature”.

In order to start-up (cold reset) or to restart (warm reset) properly the microcontroller, an
high level has to be applied on the RST pin. A bad level leads to a wrong initialization of
the internal registers like SFRs, Program Counter... and to unpredictable behavior of
the microcontroller. A proper device reset initializes the AT89C51RB2/RC2 and vectors
the CPU to address 0000h. RST input has a pull-down resistor allowing power-on reset
by simply connecting an external capacitor to Vpp as shown in Figure 32. A warm reset
can be applied either directly on the RST pin or indirectly by an internal reset source
such as the watchdog timer. Resistor value and input characteristics are discussed in
the Section “DC Characteristics” of the AT89C51RB2/RC2 datasheet.

Figure 32. Reset Circuitry and Power-On Reset

VDD < From Internal
}_‘_\_D—' Reset Source
P
To CPU Core
RST c {b and Peripherals

VSSs

VDD
L
lﬂ RST

RST input circuitry Power-on Reset

2 conditions are required before enabling a CPU start-up:
* Vpp must reach the specified Vpp range
* The level on X1 input pin must be outside the specification (V,4, V,)

If one of these 2 conditions are not met, the microcontroller does not start correctly and
can execute an instruction fetch from anywhere in the program space. An active level
applied on the RST pin must be maintained till both of the above conditions are met. A
reset is active when the level V,,, is reached and when the pulse width covers the
period of time where V5 and the oscillator are not stabilized. 2 parameters have to be
taken into account to determine the reset pulse width:

*  Vpprise time,
* Oscillator startup time.
To determine the capacitor value to implement, the highest value of these 2 parameters

has to be chosen. Table 1 gives some capacitor values examples for a minimum Rzgy Of
50 KQ and different oscillator startup and Vp rise times.

80 ATEOCE 1R B 2/ R C 2 s —
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Flash Memory Status
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Table 69. Program Lock Bits of the SSB

Program Lock Bits
Security
level LBO LB1 |Protection Description
1 U U |No program lock features enabled.
2 P U |ISP programming of the Flash is disabled.
3 X P |Same as 2, also verify through ISP programming interface is disabled.
Note:  U: unprogrammed or "one" level.

P: programmed or "zero" level.

X: don't care

WARNING: Security level 2 and 3 should only be programmed after Flash and code
verification.

AT89C51RB2/RC2 parts are delivered in standard with the ISP boot in the Flash mem-
ory. After ISP or parallel programming, the possible contents of the Flash memory are
summarized on Figure 35.

Figure 35. Flash Memory Possible Contents
7FFFh T89C51RC2 32KB
3FFFh T89C51RB2 16KB

0000h

Virgin Application Virgin Application Vi(;?i“
or or-—
Application Application
ISP ISP
After Parallel  After Parallel
Default After ISP After ISP Programming

Memory Organization

Programming

In the AT89C51RB2/RC2, the lowest 16K or 32K of the 64 KB program memory address
space is filled by internal Flash.

When the EA pin is high, the processor fetches instructions from internal program Flash.
Bus expansion for accessing program memory from 16K or 32K upward automatic since
external instruction fetches occur automatically when the program counter exceeds
3FFFh (16K) or 7FFFh (32K). If the EA pin is tied low, all program memory fetches are
from external memory.

90 ATEOCE 1R B 2/ R C 2 s —
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Ordering Information
Table 83. Possible Order Entries

Part Number Memory Size Supply Voltage | Temperature Range Package Packing Product Marking
AT89C51RB2-3CSIM 5V Industrial PDIL40 Stick 89C51RB2-IM
AT89C51RB2-SLSCM 5V Commercial PLCC44 Stick 89C51RB2-CM
AT89C51RB2-SLSIM 5V Industrial PLCC44 Stick 89C51RB2-IM
AT89C51RB2-RLTCM 16 KBytes 5V Commercial VQFP44 Tray 89C51RB2-CM
AT89C51RB2-RLTIM 5V Industrial VQFP44 Tray 89C51RB2-IM
AT89C51RB2-SLSIL 3V Industrial PLCC44 Stick 89C51RB2-IL
AT89C51RB2-RLTIL 3V Industrial VQFP44 Tray 89C51RB2-IL
AT89C51RC2-3CSCM 5V Commercial PDIL40 Stick 89C51RC2-CM
AT89C51RC2-3CSIM 5V Industrial PDIL40 Stick 89C51RC2-IM
AT89C51RC2-SLSCM 5V Commercial PLCC44 Stick 89C51RC2-CM
AT89C51RC2-SLSIM 5V Industrial PLCC44 Stick 89C51RC2-IM

32 KBytes
AT89C51RC2-RLTCM 5V Commercial VQFP44 Tray 89C51RC2-CM
AT89C51RC2-RLTIM 5V Industrial VQFP44 Tray 89C51RC2-IM
AT89C51RC2-SLSIL 3V Industrial PLCC44 Stick 89C51RC2-IL
AT89C51RC2-RLTIL 3V Industrial VQFP44 Tray 89C51RC2-IL
AT89C51RB2-3CSUM 5V Industrial & Green PDIL40 Stick 89C51RB2-UM
AT89C51RB2-SLSUM 5V Industrial & Green PLCC44 Stick 89C51RB2-UM
AT89C51RB2-RLTUM 5V Industrial & Green VQFP44 Tray 89C51RB2-UM

16 KBytes
AT89C51RB2-SLSUL 3V Industrial & Green PLCC44 Stick 89C51RB2-UL
AT89C51RB2-RLTUL 3V Industrial & Green VQFP44 Tray 89C51RB2-UL
AT89C51RB2-RLTUM 5V Industrial & Green VQFP44 Tray 89C51RB2-UM
AT89C51RC2-3CSUM 5V Industrial & Green PDIL40 Stick 89C51RC2-UM
AT89C51RC2-SLSUM 5V Industrial & Green PLCC44 Stick 89C51RC2-UM
AT89C51RC2-RLTUM 32 KBytes 5V Industrial & Green VQFP44 Tray 89C51RC2-UM
AT89C51RC2-SLSUL 3V Industrial & Green PLCC44 Stick 89C51RC2-UL
AT89C51RC2-RLTUL 3V Industrial & Green VQFP44 Tray 89C51RC2-UL
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Package Information

PDIL40

AHAAAAR

I NDEX
AREA 271

BASE

PLANE

SEATING U
PLANE

;QL//*ﬁp <t

HES

MM INCH

A - 5.08 - . 200
Al 0. 38 - 015 -

A2 3.18 4.95 125 195
B 0. 36 0.56 . 014 . 0ee
Bl 0.76 1.78 . 030 . 070
C 0. 20 0.38 . 008 015
D 50. 29 53. 21 . 980 . 095
£ 15 24 15.87 . 600 L6235
£l 12 32 14,73 . 485 . 980
e 2. 54 B.SC 100 .S C
eA 15 24 B.SC 600 .S C
eB - 17.78 - . 700
L 2. 93 3. 81 115 150
D1 0.13 - . 005 -

PKG STD 0e
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s A\ TSOC51RB2/RC2

VQFP44

0° to 8

D1 Al

E El
F
12
tzzzz7] k (727
a a v
C 5~
6~ 4
[ ——
A3
¥ i
1 0.102 MAX
LEAD COPLANARITY
M INCH
Mi Max Mi Max
A - 1.60 - . 063
Al 0. 64 REF . 025 REF
AR 0. 64 REF . 025 REF
A3 1. 35 1.45 . 093 . 057
D 11.90 12.10 . 468 476
D1 9. 90 10.10 . 390 . 398
E 11.90 12.10 . 468 476
El 9. 90 10.10 . 390 . 398
J 0.05 - 002 -
L 0.45 0. 75 . 018 . 030
e 0. 80 BSC ., 0315 BSC
f 0. 35 BSC . 014 BSC
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