


















































































































































CRD89C51RD1T
Data Sheet Rev 1.0 

Mnemonic: PES Address: A1h
7 6 5 4 3 2 1 0 Reset

EPE - - - - - - - 00h

The flash is divided in pages of 512 bytes each.  A whole page can be erased if
EPE is set.  The following example illustrates the  corresponding  instruction
sequence:

ORL PCON,#010h ;Enable program memory read/write
MOV DPTR,#0200h ;Define page erase area from 0x200 to 0x3FF
MOV PES,#080h ;Enable page erase function
MOV A,#0FFh ;Load the accumulator with 0xFF
MOVX @DPTR,A ;After the execution of this instruction, the 

;contents of the flash memory from 0200 to 
;0x3FF, will change to 0xFF

MOV PES,#00h ;Disable the page erase function
ANL PCON,#0EFh ;Disable Program Memory read/write
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18. Analog-to-Digital Converter (ADC)

CRD89C51RD1T provides a four channel, 10-bit, SAR ADC with a measurement range
of 0 ~ 3.3V and excellent precision.  The four channels are available on pins
P4.4 to P4.7.  The fastest  conversion speed is 160 system clocks per sample.
With a 20MHz crystal it takes about 8�s to complete one A-to-D conversion.  An
interrupt vector at address 0x0053 is dedicated to the converter (see the
interrupts section for more details).  The conversion result is available at
register ADCD[9:0].  The resolution of the converter can be set to either 10
bits, or 8 bits.

It is advised that, during a conversion, there will be no large current surges
caused by the IO ports, or any other module, of the device.   A large current
surge  may  influence  the  voltage  reference  of  the  converter  and  render  the
conversion result inaccurate.

The  following  graph  shows  the  relation  between  the  input  voltage  and  the
resulting code for a 3.3V application, in 10 bits mode.

Fig. 18-1: The precision of the converter in 10-bit mode. 
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Even though the range of the ADC is 0~3.3V,  a voltage divider circuit can be
used  in  order  to  extend  its  range.   The  following  example  illustrates  the
suggested circuit for a 0~5V analog signal.

Fig. 18-2 : example circuit for 0~5V measurement

The following tables illustrate the SFRs controllng the ADC.

Name Description Address Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 RESET
ADC

ADCC1
ADC Control
register 1

ABh - - - - ADC3E ADC2E ADC1E ADC0E 00H

ADCC2
ADC Control
register 2

ACh COM START ADC8B - ADCCH[1:0] ADCCS[1:0] 00H

ADCDH
ADC data high
byte

H00]8:9[ DCDA-hDA

ADCDL
ADC data low
byte

AEh ADCD[7:0] 00H

Mnemonic: ADCC1 Address : ABh
7 6 5 4 3 2 1 0 Reset
- - - - ADC3E ADC2E ADC1E ADC0E 00H

ADC3E: =0 :No external analog input is accepted via ADC Channel 3
=1 :ADC Channel 3 is enabled and capable of taking analog measurements

ADC2E: =0 :No external analog input is accepted via ADC Channel 2
=1 :ADC Channel 2 is enabled and capable of taking analog measurements

ADC1E: =0 :No external analog input is accepted via ADC Channel 1
=1 :ADC Channel 1 is enabled and capable of taking analog measurements

ADC0E: =0 :No external analog input is accepted via ADC Channel 0
=1 :ADC Channel 0 is enabled and capable of taking analog measurements

CRD89C51RD1T

0~5V input

10b ADC
input

170K�

330K�
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Mnemonic: ADCC2 Address : ACh
7 6 5 4 3 2 1 0 Reset

COM START ADC8B - ADCCH [1:0] ADCCS [1:0] 00H

COM: COM will be set to 1 as soon as a conversion is complete.  It is cleared
automatically by the hardware.  This is a read only bit.

START: This bit must be set to 1 for a conversion to begin. It is cleared
automatically by the hardware.

ADC8B: Selects 10-bit, or 8-bit, ADC mode.
= 0: (default value) 10-bit data conversion.  The result, ADCD[9:0], is
returned as ADCD [9:8] = ADCDH [1:0] and ADCD [7:0] = ADCDL [7:0]
= 1: 8-bit data conversion.  ADCD[7:0] = ADCDL [7:0] 

ADCCH[1:0]: Selects the analog input signal:
   = 00 : Channel 0 (P4.4) is selected
   = 01 : Channel 1 (P4.5) is selected
   = 10 : Channel 2 (P4.6) is selected
   = 11 : Channel 3 (P4.7) is selected
The application must also set the corresponding channel enable bit to 1, as
described in ADCC1.

ADCCS[1:0]: Selects the clock frequency used by the ADC module :
   = 00 : ADC clock is system clock divided by 8
   = 01 : ADC clock is system clock divided by 16
   = 10 : ADC clock is system clock divided by 32
   = 11 : ADC clock is system clock divided by 64

Since ADC takes about 20 ADC clocks to complete one conversion, the fastest
speed of one conversion is about 160 system clocks with ADCLK=00

The maximum ADC clock frequency is 500KHz.

Mnemonic:ADCDH Address:ADH
7 6 5 4 3 2 1 0 Reset

ADCDH[1:0] 00H

ADCDH[1:0]: The two high bits of the digital result of the ADC 

Mnemonic:ADCDL Address:AEH
7 6 5 4 3 2 1 0 Reset

ADCDL[7:0] 00H

ADCDL[7:0]: The eight low bits of the digital result of the ADC 
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All I/O pins bear a weak pull up circuit.  In 5V systems, it is suggested to
output 0000 on Port4[7:4].  This must be done only once, just before switching
from GPIO to Analog input.  This action will cancel any offset that the pull up
circuit might impose on the converter.  This is necessary only in 5V systems.

The procedure for selecting an input and making an analog to digital conversion
is illustrated by the following flowchart: 

An example program to read channel 0 is the following:
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Operating Conditions 
Symbol Description Min. Typ. Max. Unit. Remarks

TA Operating temperature -40 25 85 � Ambient temperature under bias

Vdd33 Supply voltage 3.0 3.3 3.6 V

Vcc5 Supply voltage 4.5 5.0 5.5 V

DC Characteristics 
(TA = -40 degrees C to 85 degrees C, Vcc = 3.3V)

Symbol Parameter Valid Min. Max. Unit Test Conditions
VIL1 Input Low Voltage Port 0,1,2,3,4,5 -0.5 0.8 V Vdd=3.3V
VIL2 Input Low Voltage RES, XTAL1 0 0.8 V
VIH1 Input High Voltage Port 0,1,2,3,4,5 2.0 Vdd+0.5 V
VIH2 Input High Voltage RES, XTAL1 70%Vdd Vdd+0.5 V

Am2.3=LOIV54.0ELA ,0 tropegatloV woL tuptuO1LOV

54.05,4,3,2,1 troPegatloV woL tuptuO2LOV V IOL=1.6mA
VOH1 Output High Voltage Port 0 2.4 V IOH=-800 �A

90%Vcc V IOH=-80 �A
VOH2 Output High Voltage Port 1,2,3,4,5,ALE 2.4 V IOH=-60 �A

90%Vcc V IOH=-10 �A

57-5,4,3,2,1 troPtnerruC tupnI 0 lacigoLLII �A Vin=0.45V

056-5,4,3,2,1 troPtnerruC noitisnarT lacigoLLTI �A Vin=2.0V

ILI Input Leakage Current port 0 ±10 �A 0.45V<Vin<Vcc

R RES Reset Pull-down
Resistance mhoK00305SER

C IO Pin Capacitance 10 pF Freq=1MHz, Ta=25  �
I CC Power Supply Current Vdd 20 mA Active mode, 16MHz

6.5 mA Idle mode, 16MHz

30 �A Power down mode

Note1:Under steady state (non-transient) conditions , IOL must be externally 
Limited as follows : Maximum IOL per port pin : 10m A   

Maximum IOL per 8-bit port : port 0  :26mA    
 port 1,2,3,4,5 :15mA

                        Maximum total IOL for all o utput pins : 71mA 
If  IOL exceeds the condition, VOL may exceed the re lated speci�cation. Pins are not guaranteed to sin k
current greater than the listed test conditions. 
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DC Characteristics 
(TA = -40 degrees C to 85 degrees C, Vcc = 5.0V)

Symbol Parameter Valid Min. Max. Unit Test Conditions
VIL1 Input Low Voltage Port 0,1,2,3,4,5 -0.5 0.8 V Vdd=5.0V
VIL2 Input Low Voltage RES, XTAL1 0 0.8 V
VIH1 Input High Voltage Port 0,1,2,3,4,5 2.0 Vdd+0.5 V
VIH2 Input High Voltage RES, XTAL1 70%Vdd Vdd+0.5 V

Am2.3=LOIV54.0ELA ,0 tropegatloV woL tuptuO1LOV

54.05,4,3,2,1 troPegatloV woL tuptuO2LOV V IOL=1.6mA
VOH1 Output High Voltage Port 0 2.4 V IOH=-800 �A

90%Vcc V IOH=-80 �A
VOH2 Output High Voltage Port 1,2,3,4,5,ALE 2.4 V IOH=-60 �A

90%Vcc V IOH=-10 �A

57-5,4,3,2,1 troPtnerruC tupnI 0 lacigoLLII �A Vin=0.45V

056-5,4,3,2,1 troPtnerruC noitisnarT lacigoLLTI �A Vin=2.0V

ILI Input Leakage Current port 0 ±10 �A 0.45V<Vin<Vcc

R RES Reset Pull-down
Resistance mhoK00305SER

C IO Pin Capacitance 10 pF Freq=1MHz, Ta=25  �
I CC Power Supply Current Vdd 25 mA Active mode, 16MHz

20 mA Idle mode, 16MHz

30 �A Power down mode

Note1:Under steady state (non-transient) conditions , IOL must be externally 
Limited as follows : Maximum IOL per port pin : 10m A   

Maximum IOL per 8-bit port : port 0  :26mA    
 port 1,2,3,4,5 :15mA

                        Maximum total IOL for all o utput pins : 71mA 
If  IOL exceeds the condition, VOL may exceed the re lated speci�cation. Pins are not guaranteed to sin k
current greater than the listed test conditions. 
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AC Characteristics 
(16/24MHz, operating conditions; CL for Port 0, ALE an d PSEN Outputs=150pF; CL for all Other Output=80pF) 

Symbol Parameter Valid Cycle fosc=16MHz Variable fosc Unit
Min. Typ. Max Min. Typ. Max

T LHLL ALE pulse width RD/WRT 115 2xT - 10 nS

T AVLL Address Valid to ALE low RD/WRT 43 T - 20 nS

T LLAX Address Hold after ALE low RD/WRT 53 T - 10 nS

T LLIV ALE low to Valid Instruction In RD 240 4xT-10 nS

T LLPL ALE low to #PSEN low RD 53 T - 10 nS

T PLPH #PSEN pulse width RD 173 3xT - 15 nS

T PLIV #PSEN low to Valid Instruction In RD 177 3xT-10 nS

T PXIX Instruction Hold after #PSEN RD 0 0 nS

T PXIZ Instruction Float after #PSEN RD 87 T + 25 nS

T AVIV Address to Valid Instruction In RD 292 5xT -20 nS

T PLAZ #PSEN low to Address Float RD 10 10 nS

T RLRH #RD pulse width RD 365 6xT - 10 nS

T WLWH #WR pulse width WRT 365 6xT - 10 nS

T RLDV #RD low to Valid Data In RD 302 5xT - 10 nS

T RHDX Data Hold after #RD RD 0 0 nS

T RHDZ Data Float after #RD RD 145 2xT+20 nS

T LLDV ALE low to Valid Data In RD 590 8xT - 10 nS

T AVDV Address to Valid Data In RD 542 9xT - 20 nS

T LLYL ALE low to #WR High or #RD low RD/WRT 178 197 3xT-10 3xT+10 nS

T AVYL Address Valid to #WR or #RD low RD/WRT 230 4xT-20 nS

T QVWH Data Valid to #WR High WRT 403 7xT-35 nS

T QVWX Data Valid to #WR transition WRT 38 T - 25 nS

T WHQX Data hold after #WR WRT 73 T + 10 nS

T RLAZ #RD low to Address Float RD 5 nS

T YALH #WR or #RD high to ALE high RD/WRT 53 72 T -10 T + 10 nS

T CHCL clock fall time nS

T CLCX clock low time nS

T CLCH clock rise time nS

T CHCX clock high time nS

T, TCLCL clock period 63 1/fosc nS
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Application Reference

Valid for CRD89C51RD1T
X'tal 3MHz 6MHz 9MHz 12MHz
C1 30 pF 30 pF 30 pF 30 pF
C2 30 pF 30 pF 30 pF 30 pF

X'tal 16MHz 24MHz
C1 30 pF 15 pF
C2 30 pF 15 pF

Please note that the individual characteristics of each crystal, or ceramic resonator, may lead to var iations to
the oscillator circuit, especially in higher operat ing frequencies.  The designer should consult the d atasheet
of the crystal, or ceramic resonator, in order  to establish the appropriate values of the external co mponents.

.

Timing Critical, Requirement of External Clock   (V ss=0.0V is assumed)  
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Reset pin and 3.3V regulator (Vdd = 5.5V, or 3.3V)

CRD89C51RD1T contains two regulator-like circuits f or the digital and analog parts of the core respect ively.
They  produce and supply 3.3V to the core when the system voltage is 5V. They are bypassed in 3.3V
systems.  However, the 0.1 �F and 4.7 �F capacitors which are shown above, connected to Vd d3V and
Avdd3V, must always be used in either 5V, or 3.3V s ystems.  Omitting them will render the supply to co re,
unstable.  The regulator-like circuits cannot be us ed to supply any other circuit but the digital and analog
parts of the core.

Vdd_IO is the power source of GPIOs for driving the ir outputs high.  In general cases, the voltage of the IO
pins is the same as that of Vdd (Vdd_IO equals AVdd  and Dvdd.  But, Vdd_IO can operate at a di�erent
supply voltage than the core.  For example, if the Vdd is 3.3V and the external IO pins operate at 5V,  Vdd_IO
is suggested to be 5V.
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TQFP 64L(10x10x2.0mm) Package Information ：：：：

Note:
1. Dimensions D1 & E1, do not include mold protrusion.
2. Dimension b does not include dambar protrusion.     
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