COyrod

Technologies Inc.

CRD89C51RE

Datasheet Rev 1.0

CRD89C51RE

8-Bit Microcontroller with 128KB ISP Flash, 1KB RAM, TWS & SPWM

Product List
CRD89C51RE-25
25MHz 128KB internal flash MCU with ISP

CRDS89C51RE-40
40MHz 128KB internal flash MCU with ISP

Description
The CRD89C51RE 8-bit  microcontroller
features 128KB of on-chip In-

System/Application Programmable (ISP) flash
memory and 1KB of RAM. A derivative of the

8052 microcontroller family, the CRD89C51RE
is a pin-compatible drop-in replacement for
industry standard 8051s.

The device includes a TWSI (2-wire serial bus
interface) that is compatible with the standard
VESA DC/CI and a 4-channel SPWM (specific
pulse width modulator). On-chip, expanded
RAM can be easily accessed via ‘bank mapping
direct addressing mode’.

The CRD89C51RE is available in a 40—pin PDIP
package with up to 32 general purposes 1/Os
(GPIO) and 44—pin PLCC/QFP packages with up
to 36 GPIOs. The 128KB flash can be

programmed in either parallel or serial interface
mode using the on-chip ISP.

Its advanced hardware features and powerful
instruction set make the CRD89C51RE a
versatile and cost effective controller for
applications that require a large amount of
program/data memory with nonvolatile data
storage and/or codeffield based firmware
upgrade capability coupledith comprehensive
peripheral support.

Features
e 128K byte on chip program ISP/IAP flash
e Default ISP service program pre-loaded
8051 compatible
Code protection function
Working Voltage: 4.5V through 5.5V
12 clocks per machine cycle
TWSI compliant with VESA DDC 2B/2Bi/2B+
standard
4 SPWMs
1024 bytes on-chip RAM
Three 16-bit Timers/Counters
Watch Dog Timer
Four 8-bit I/O ports for PDIP package
Four 8-bit I/O ports + one 4-bit I/O port for
PLCC or QFP package
Full duplex serial channel
Bit operation instruction
8-bit Unsigned Division
8-bit Unsigned Multiply
BCD arithmetic
Industrial Level
Direct and Indirect Addressing
Nested Interrupt
Two priority level interrupt
Serial 1/0 port
Power save modes: IdiMode and Power Down
Mode
Low EMI (inhibit ALE)
e User ISP service program option for code size
N*512 byte (N=0 to 8) (1K to 4K)

Ordering Information

CRD89C51RE-25-P
128KB Flash with ISP, 25 MHz 40-PDIP

CRD89C51RE-25-J
128KB Flash with ISP, 25 MHz 44-PLCC

CRD89C51RE-25-Q
128KB Flash with ISP, 25 MHz 44-QFP

CRD89C51RE-40-P
128KB Flash with ISP, 40 MHz 40-PDIP

CRD89C51RE-40-J
128KB Flash with ISP, 40 MHz 44-PLCC

CRD89IC51RE-40-Q
128KB Flash with ISP, 40 MHz 44-QFP
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CRD89C51RE

Pin Configuration
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Q/f 0d Technologies Inc. CRD89C51RE
Block Diagram
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CRD89C51RE

Pin Description

40L 44L 44L
PDIP QFP PLCC Symbol Active o Names
Pin# Pin# Pin#
1 40 2 P1.0/T2 ilo bit 0 of port 1 & timer 2 clock out
2 41 3 P1.1/T2EX 1o bit 1 of port 1 & timer 2 control
3 42 4 P1.2 ilo bit 2 of port 1
4 43 5 P1.3/SPWMO0 o bit 3 of port 1 & SPWM channel 0
5 44 6 P1.4/SPWM1 o bit 4 of port 1 & SPWM channel 1
6 1 7 P1.5/SPWM2 o bit 5 of port 1 & SPWM channel 2
7 2 8 P1.6/SCL 1o bit 6 of port 1 & TWSI Bus Clock
8 3 9 P1.7/SDA ilo bit 7 of port 1 & TWSI Bus Data
9 4 10 RES H i Reset
10 5 11 P3.0/RXD o bit 0 of port 3 & Receiver data
11 7 13 P3.U/TXD o bit 1 of port 3 & Transmit data
12 8 14 P3.2/4INTO L/- /o bit 2 of port 3 & low true interrupt 0
13 9 15 P3.3/£INT1 L/- ilo bit 3 of port 3 & low true interrupt 1
14 10 16 P3.4/T0 ilo bit 4 of port 3 & Timer 0
15 11 17 P3.5/T1 o bit 5 of port 3 & Timer 1
16 2 18 P3.6/#WR ilo bit 6 of port 3 & ext. memory write
7 13 19 P3.7/4RD /o bit 7 of port 3 & ext. mem. Read

18 14 2 XTAL2 o Crystal out
19 15 21 XTAL1 i Crystal in
20 16 22 VSS Sink Voltage, Ground
21 18 24 P2.0/A8 ilo bit 0 of port 2 & bit 8 of ext. memory address
22 19 25 P2.1/A9 /o bit 1 of port 2 & bit 9 of ext. memory address
23 2 26 P2.2/A10 ilo bit 2 of port 2 & bit 10 of ext. memory address
24 21 27 P2.3/A11 ilo bit 3 of port 2 & bit 11 of ext. memory address
25 22 28 2.4/A12 i'o bit 4 of port 2 & bit 12 of ext. memory address
26 23 29 P2.5/A13 o bit 5 of port 2 & bit 13 of ext. memory address
27 24 30 P2.6/A14 /o bit 6 of port 2 & bit 14 of ext. memory address
28 25 31 P2.7/A15 1o bit 7 of port 2 & bit 15 of ext. memory address
29 26 32 #PSEN o program storage enable
30 27 33 ALE 0 address latch enable
31 20 35 #EA L I external access
32 30 36 P0.7/AD7 /o bit 7 of port 0 & data/address bit 7 of ext. memory
33 31 37 P0.6/AD6 1o bit 6 of port 0 & data/address bit 6 of ext. memory
34 32 38 P0.5/ADS ilo bit 5 of port 0 & data/address bit 5 of ext. memory
35 33 39 P0.4/AD4 o bit 4 of port 0 & data/address bit 4 of ext. memory
36 34 40 P0.3/AD3 o bit 3 of port 0 & data/address bit 3 of ext. memory
37 35 41 P0.2/AD2 o bit 2 of port 0 & data/address bit 2 of ext. memory
38 36 42 P0.1/AD1 1o bit 1 of port 0 & data/address bit 1 of ext. memory
39 37 43 P0.0/ADO ilo bit 0 of port 0 & data/address bit 0 of ext. memory
40 38 44 VDD Drive Voltage, +5 Vee

17 2 P4.0 o bit 0 of Port 4

2 34 P4.1 o bit 1 of Port 4

39 1 P42 /o bit 2 of Port 4

6 12 P4.3 ilo bit 3 of port 4
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Q/f 0d Technologies Inc.

CRD89C51RE

Special Function Register (SFR)

Addresses $80 to $FF of the SFR addreasesgan only be accessed in direct addressing
mode. The following table lists the CRD89CH.BFRs, which are identical to industry
standards 8051 SFRs, as weltlzs CRD89C51RE Extension SFRs.

Special Function Register (SFR) Memory Map

$F8
$FO
$ES
$EO
$D8
$D0
$C8
$C0
$BS
$BO
$A8
$A0
$98
$90
$88
$80

SFF
B ISPFAH ISPFAL ISPFD ISPC SE7

SEF
ACC SE7
P4 SDF
PSW $D7
T2CON T2MOD RCAP2L RCAP2H TL2 TH2 $CF
TWSIS TWSIA TWSIC1 TWSIC2 TWSITxD | TWSIRxD $C7
1P IP1 SCONF $BF
P3 $B7
IE IE1 IFR SAF
P2 SPWMC SPWMDO SPWMD1 SPWMD2 SPWMD3 $SA7
SCON SBUF P1CON WDTC $9F
P1 WDTKEY $97
TCON TMOD TLO TL1 THO TH1 $8F
PO SP DPL DPH RCON PCON $87

Note: The text of SFRs with bold typeharacters
Registers for the CRD89C51RE.

are Extension Special Function

Addr SFR Reset 7 6 5 4 3 2 1 0

85H RCON 00H RAMS7 RAMS6 RAMSS RAMS4 RAMS3 RAMS2 RAMS1 RAMSO
97H | WDTKEY 00H WDTKEY7 | WDTKEY6 | WDTKEYS | WDTKEY4 | WDTKEY3 | WDTKEY2 | WDTKEY1 | WDTKEYO
9BH | P1CON **0000** | TWSISDAE | TWSISCLE | SPWME3 SPWME2 SPWME1 SPWMED

9FH WDTC 0*0**000 WDTE CLEAR PS2 PS1 PSO
A3H | SPWMC b |1 SPFS1 SPFSO
AdH | SPWMDO 00H SPWMDO04 | SPWMDO03 | SPWMDO02 | SPWMDO1 | SPWMDOO BRMO2 BRMO1 BRMOO
ASH | SPWMD1 00H SPWMD14 | SPWMD13 | SPWMD12 | SPWMD11 | SPWMD10 BRM12 BRM11 BRM10
ASH | SPWMD2 00H SPWMD24 | SPWMD23 | SPWMD22 | SPWMD21 | SPWMD20 BRM22 BRM21 BRM20
A7H | SPWMD3 00H SPWMD34 [ SPWMD33 | SPWMD32 | SPWMD31 | SPWMD30 BRM32 BRM31 BRM30
BFH | SCONF | 0***0000 WDR BANK ISPE OME ALEI
COH | TWSIS 0000*100 RXIF TXIF TFIF NAKIF RXAK MASTER TXAK
C1H | TWSIA | 10100000 TWSIAT TWSIA6 TWSIAS TWSIA4 TWSIA3 TWSIA2 TWSIAL EXT ADDR
C2H | TWSIC1 | 00001 TWSIE Bus Busy TWSIFS2 TWSIFS1 TWSIFS0
C3H | TWSIC2 00H Match SRW RESTART MRW
C4H | TWSITxD FFH TWSITXD7 | TWSITxD6 | TWSITXDS | TWSITxD4 | TWSITxD3 | TWSITxD2 | TWSITXD1 | TWSITxDO
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@/f 0d Technologies Inc. CRD89C51RE

C5H | TWSIRXD 00H TWSIRXD7 | TWSIRXD6 | TWSIRXDS | TWSIRxD4 | TWSIRXD3 | TWSIRxD2 | TWSIRXD1 | TWSIRxDO
ASH IE1 00 ETWSI

AAH IFR 00 TWSIF

BAH IP1 00 PTWSI

C8H | T2CON 00H TF2 EXF2 RCLK TCLK EXEN2 TR2 CiT2 CP/RL2
C9H | T2MOD | *™*** 00 " " * * * * T20E DCEN
D8H P4 1111 P43 P42 P41 P4.0
F4H | ISPFAH 00H FA15 FA14 FA13 FA12 FAT1 FA10 FA9 FA8
F5H | ISPFAL 00H FA7 FAG FAS FA4 FA3 FA2 FA1 FAD
FBH ISPFD 00H FD7 FD6 FD5 FD4 FD3 FD2 FD1 FDO
F7H ISPC 0*0***00 START FAUO F1 FO

Extension Function Description

1. Memory Structure

The CRD89C51RE has an 8051-based hardware with 768 bytes of expanded data
RAM and 128 Kbytes of Flash. It has arstard 8051 memory structure in addition to a
proprietary externaRAM structure.

1.1 Program Memory

The CRD89C51RE has 128KB of ISP flasiemory, 64KB located on bankO and 64KB
located on bankl. On bankO there is space dlaif@r up to 4KB of user-specific ISP
firmware. On the CRD89C51RE version, 1KBtbé bankO flash memory is reserved for
the default Cyrod ISP service program. The address range for bank0 is $0000 to $FFFF.

For the CRD89C51RE versionsgethddress range for the ISP service program is $F000
to $FFFF. The user specified ISP service paogsize can be partitioned as N blocks of
512 bytes (N=0 to 8). When N=0, there isIB® service program space available and the
total 128K byte memory isllacated as program memory. When N=1 memory address
$FEOQO to $FFFF is reserved for the usdimeel ISP service program (512 bytes). When
N=2, memory address $FC00 to FFFF is reserved for the user defined ISP service
program (1024 bytes), etc. Value N canda¢ and programmed into CRD89C51RE by
the writer.

For the CRD89C51RE version, tkes a default Cyrod ISP service program installed in
the memory at address $FCO00 to FFFF (1024 bytes).

© CYROD TECHNOLOGIES INC. 2006 info@cyrod.com
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CRD89C51RE

1.1.1 Program Code Security

MOVC instructions executed from the extarprogram memory spa will be unable to
fetch internal code from the on-chip programemory after the chip is protected on the

writer.
1FFFF
The area need to
have 17th address
64KB Program bit, A6, for doing
Flash Bank 1 ISP functions:
(byte program,
chip erase, page
erase, protect)
10000
FFFF
i ——————— FEDO
ISP sevice [ — — — — — 7 FCO0
programspace [ — — T T T 7] FADD
uptodk [ — — — — — 7 F&oa
64KB Program - :EEBS
Flash Banko & [ __ _ | =500
——————— FOOO

Note: The single flash block address struetfor doing the ISP function to the on-chip
data flash as well as program ROM flash.

BANK

128K Program Flash

0

BANKO (64K Flash)

1

BANK1 (64K Flash)

ISP Code

64K Bytes
Program Flash

BANKO

61K Bytes
Program Flash

BANKI

Main Code

Main Code
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@/f 0d Technologies Inc. CRD89C51RE

1.2 Data Memory

The CRD89C51RE has 1KB on-chip RAM, 256 ég/bf it are the same as general 8052
internal memory structure while the expl@d 768 bytes on-chip RAM can be accessed
using external memory addressing via B@VX instruction. (See section on MOVX or
by ‘bank mapping direct adelssing mode’ on page 9).

User can use MOVX instruction to access riné&& RAM or external memory by setting
OME. Different OME settings will map to different memory blocks.

02FF

Expanded 768 bytes RAM
{Accessed by direct external
addressing mode, by instruction
MOVX, or by Bank mapping
direct addressing mode)

FF
FF Higher 128 bytes (Access by SFR {Accessad by direct (OME=1)
gp|Indirect addressing mode only) | addressing mode only) '
7F - }
Lower 128 bytes (Accessad by g0
oo| direct & indirectaddressing mode) 0000
On-chip expanded RAM address structure.
OME address of MOVX below 768 address of MOVX over 768
0 external memory external memory
1 internal RAM external memory

1.2.1 Data Memory - Lowe 128 byte ($00 to $7F)

Data Memory $00 to $FF is the same as@mdard 8052 MCUs. The address $00 to $7F
can be accessed in both dirant indirect addressing modes.

Address $00 to $1F is a register area.

Address $20 to $2F is a memory bit area.

Address $30 to $7F is for general memory.

1.2.2 Data Memory - Higter 128 byte ($80 to $FF)
Address $80 to $FF can be accessed in indiaedressing mode or in bank mapping
direct addressing mode. Adde $80 to $FF is the data area.

© CYROD TECHNOLOGIES INC. 2006 info@cyrod.com
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1.3 1/0 Pin Configuration

Ports 1, 2 and 3 are identical to thensi@d 8051 ports and have internal pull-up
resistors. Port O has an opérain output. Each I/@in can be used independently as an
input or an output. For 1/O ports to be usedngsit, the port bit latch must contain a ‘1’,
which turns off the output driver FET. Théme port 1, 2 and 3 port pins are pulled high
by a weak internal pull-up, anchn be pulled low by an external source. Port O has an
open-drain output which means its pull-igge not active during normal port operation.
Writing a ‘1’ to the port O bit latch will causedtbit to float so that it can be used as a
high-impedance input.

Port 4 used as GPIO will operate the same way as ports 1, 2 and 3.

port 1,2 and 3
standard 8051

port {
standard 8051

output . ™
R >—TP

data | &
' P output
data

—

pin

input
data”

input
data’

2. Port 4 for PLCC or QFP package:
Bit-addressable port 4 is available with@®C and QFP packages. Port 4 has only 4 pins
and its port address is locatedOD8H. Port 4 function&e ports 1, port 2 and port 3.

bit-7 bit-0
Unused Unused Unused Unused P43 P42 P4 1 P4.0
Read / Write: - - RAW RAW RAW RAW

*

Reset value:

*

*

*

1

1

1

The bit 3, bit 2, bit 1, bit 0 output the setting to pin P4.3, P4 2, P4 1, P4.0 respectively.

3. In-System Programming (ISP) Function

The CRD89C51RE can generate flash contgials via internal hardware circuitry. The
CRD89C51RE provides the internal flastontrol signals required to do flash
programming / chip erase / page erase / prétections and has am chip charge pump
that develops the necessary flash programnvioltage to accomplish this. The device
comes with a pre-loaded ISP service progsaupplied by Cyrod. This program uses the
top 1KB of the 128KB of flash program memory.

The user can also elect to develop thewm ISP service program and overwrite the
factory installed 1KB of ISP code.

info@cyrod.com
www.cyrod.com
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3.1 ISP Service Program

All ISP service programs (user defined or yrod default) reside in the ISP service
program space. This space is able to accommodate various sizes of code allowing the
user (if they so choose) the flexibility to design ISP firmware solutions between 512 B to
4KB. The benefit to the user is thateyhcan customize the device’s communication
protocol between CRD89C51RE and host device which will output data to the
CRD89C51RE.

Otherwise, users can make use of theipstalled ISP service program (as indicted
above uses 1KB of the flash memory space).

The ISP service program can be initiatetder CRD89C51RE active or idle mode. It
cannot be initiatednder power down mode.

3.2 Lock Bit (N)

The Lock Bit N has two functions: one isdefine the ISP service program size and the
other is to lock the ISP service progranasp from the flash erase function. The address
range for the ISP service program is $FOO8R&FF. It is divided into blocks of N*512
bytes (N=0 to 8). When N=0 the ISP fumctiis disabled and all of 128K byte flash
memory can be used as program memoryelVN=1 there is a reserved ISP service
program area that occupies 512 bytes leasibglance of 127.5K bytes of flash memory
that can be used as program memory. WKe@ there is 1KB of ISP code space used
and a balance of 127KB of flash program arealalile (this is the configuration that the
CRD89C51RE is shipped). The maximum ISPviee program allowed is 4K byte for
N=8. Under this configuration, the usalprogram memory space is 124K byte.

If the user will use the Cyrod ISP code no action is required except to leave N=2
unaltered. If the user is evelop their own ISP serviggogram, they must determine

the size of their ISP code. After N istdemined, the CRD89C51R¥ill reserve the ISP
service program space downward from thedbgthe program address $FFFF. The start
address of the ISP service program is latatt $Fx00 while x is an even number, as
determined by the lock bit N. Please see page 7, program memory diagram, for this ISP
service program space structure.

The lock bit N function is different fronthe flash protect function. The chip erase
function can erase all of the flash memepace including 128KB program flash, except
for the locked ISP service program space.

3.3 Program the ISPService Program

After the Lock Bit N is set and the ISP service program has been loaded, the ISP service
program memory is proteate(locked) automatically. The lock bit N has its own
program/erase timing different from thattbe flash memory program/erase timing. This
allows the locked ISP service program nob#oerased by the flash erase function. If the
user needs to erase the locked ISP service program, they can accomplish this by writing
directly to the device. TehISP service program cannot be changed in the system.

© CYROD TECHNOLOGIES INC. 2006 info@cyrod.com
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3.4 Initiate ISP Service Program
To initiate the ISP service program the peog counter (PC) must be loaded with the
start address of ISP service progrdihere are three ways to do this:

(1) Blank reset. Hardware reset with fifistsh address blank ($0000=#FFH) will load the
PC with start address ISP service program.

(2) Execute a ‘JUMP’ instruction that cdoad the start address of the ISP service
program to PC.

(3) Use a hardware setting. The user canefdhe CRD89C51RE to enter the ISP service
program by setting P2.6, P2.7 “low or P4l8w” during a hardware reset period. In
application system design, the user should tace of the setting of P2.6, P2.7 and P4.3
during reset periods to prent the CRD89C51RE from unintentionally entering the ISP
service program.

Entering the ISP service pra@gn by hardware setting:

P2.6
P27
RST
- - |- -
10ms 10ms
i P4 .3
RST o -
-2 > - -
[0ms 10ms

The user can use a general 8051 UART fundtianitiate the ISP sgice program. After
the ISP service program is executed, the nseds to reset the CRD89C51RE, either by
a hardware reset or by a WDAdr, by a jump to the addre$8000 to re-start the firmware
program.

© CYROD TECHNOLOGIES INC. 2006 info@cyrod.com
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CRD89C51RE

3.5 ISP Registers - System @urol Register (SCONF, $BF)

bit-7 bit-0

WDTE Unused Unused Unused BANK ISPE OME ALEI

Read / Write: RN - RAW RAW RAW RW
Reset value: 0 * * * 0 0 0 0

The bit 2 (ISPE) of SCONF is the ISP eleabit. The user can enable overall ISP
function by setting the ISPE bit to 1. Settthg ISPE bit to O will disable the overall ISP
function. The function of ISPE behaves likesecurity key. The user can disable the
overall ISP function to prevent the seéire program being erased accidentally.

3.6 ISP Registers: ISPFAH, ISPFA, ISPFD and ISPC registers

The ISPFAH & ISPFAL provide the 16-bit flasnemory address for ISP function. The
flash memory address should not include I®l@ service program space address. If the
flash memory address indicated by ISPFAHSPFAL registers overlays with the ISP
service program space address, the flashranofpage erase of ISP function executed
thereafter will have no effect. When perfong byte program ISP function, the content
of ISPFD register will beprogrammed to the flash adds, which is indicated by
ISPFAH and ISPFAL registers.

ISP Registers- Flash Address-High Register (ISPFAH, $F4)

bit-7 bit-0
FA15 FA14 FA13 FA12 FA11 FA10 FAQ FAS8
Read / Write: R/AW RAW R R RAW RW R/W R/W
Reset value: 0 0 0 0 0 0 0 0
FA15 ~ FAS8: flash address-high for ISP function
ISP Registers - Flash Address-ow Register (ISPFAL, $F5)
bit-7 bit-0
FAT FAG FAS FA4 FA3 FA2 FA1 FAOD
Read / Write: RAN RAW RAW RAN RV RAW RAW RAW
Reset value: 0 0 0 0 0 0 0 0

FAT —~ FAQ: flash address-low for ISP function

The ISPFAH & ISPFAL provide the 16-bit flash memory address for ISP function. The flash memory address should
not include the ISP service program space address. If the flash memory address indicated by ISPFAH & ISPFAL
registers overlay with the ISP service program space address, the flash program/page erase of ISP function executed
thereafter will have no effect.

info@cyrod.com
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Q/f 0d Technologies Inc. CRD89C51RE

ISP Registers - Flash Data Register (ISPFD, $F6)

bit-7 bit-0

FD7 FDG6 FD5 FD4 FD3 FD2 FD1 FDO
Read / Write: RAW R R RAN RAW RAW RW RW
Reset value: 0 0 0 0 0 0 0 0

FD7 ~FDO: flash data for ISP function

The ISPFD provide the B-bit data for ISP function

ISP Registers -Flash Control Register (ISPC, $F7)

bit-7 bit-0
START Unused FAUO Unused Unused Unused ISPF1 ISPFO
Read / Write: RAW - RAW - - - R R
Reset value: 0 * 0 * * * 0 0

ISPF [1:0]: ISP function select bit

ISPF [1:0] ISP function
00 Byte program
01 Chip protect
10 Page erase (512Byte)
11 Chip erase

START: ISP function start bit
=1: start ISP function which indicated by bit 1, bit 0 (ISPF1, ISPF0)
= 0: no operation
FAUO: 64K program Flash bank select bit (only in ISP mode used)
=1: selected 64K bank1 flash
= 0: selected 64K bank0 flash

Note: The START bit is read-only by default. Software must write three specific values
55H, AAH and 55H sequentially to the ISPFD register to enable the START bit write
attribute. That is:

MOV ISPFD, #55H

MOV ISPFD, #0AAH

MOV ISPFD, #55H

Any attempt to set the START bit will nbe allowed without the procedure above.

After the START bit set to 1 then the CRD89C51RE hardware will latch the flash
address and the data bus ddd the program counter untde START bit is reset to O
when the ISP function is finished. Theogram counter (PC) will point to next
instruction after the START bit is reset@oThe user does not nexlcheck the START

bit status by software.
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To perform byte program/pagease ISP function, the user nedd first specify the flash
address. When performing the page eramction, the CRD89C51RE will erase the
entire page at the flash address indicdtgdSPFAH & ISPFAL registers located within
the page. For example:

e Flash address: $XYMN

e Page erase function will erase from $0rto $X(Y+1)FF (Y: even number), or

e Page erase function will erase fré{(Y-1)00 to $XYFF (Y: odd number)

To perform the chip erase ISP function, the CRD89C51RE will erase all the flash
program memory and data flash memory extep ISP service program space if the lock
bit N has been configured. To perform clppptect ISP function, all the flash memory
will be read #00H.

Example: ISP service program to do thdge program-to-program #22H to the address
$1005H

MOV ISPFD, #55H

MOV ISPFD, #0AAH

MOV ISPFD, #55H

MOV 0BFh, #04H  ;enable CRD89C51RE ISP function

MOV OF4h, #10H  ;seflash address-high, 10H

MOV OF5h, #05H  ;set flash address-low, O5H

MOV OF6h, #22H  ;set flash data be programmed, data = 22H

MOV OF7h, #80H  ;start to progra#22H to the flash address $1005H
;after byte program finished, START bit of FCR will be reset to 0
automatically
;program counter then pdito the next instruction

4. Watch Dog Timer

The Watch Dog Timer (WDT) is a 16-bit freenning counter thagenerates a reset

signal if the counter overflows. The WDT isefigl for systems which are susceptible to
noise, power glitches, or othelectronics discharges whichrceause software dead loop
or runaway situations. The WIDfunction can help user iware recover from these

types of abnormal software conditions.

The WDT is different from Timer0, Timerdnd Timer2 of the general 8051. The WDT
reset can be prevented bethser’s software periodicalblearing the WDT counter. The
user’s program therefore needs to check the WDR bit of the SCONF register whenever an
un-predicted reset occurs. The purpose ofseure procedure te prevent the WDTC

value from being changed when systemmaway. There is a 250 KHz RC oscillator
embedded in chip. Set WDTE = “1” will enable the RC oscillator and the frequency is
independent to the system frequency.
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To enable the WDT is done by setting 1tie bit 7 (WDTE) oMWWDTC. After WDTE set

to 1, the 16-bit counter starts to count with the RC oscillator. It will generate a reset
signal when overflows. The WDTE bit will be cleared to 0 automatically when
CRDB89C51RE been reset, either hardwaret@s@/DT reset. To reset the WDT is done

by setting 1 to the CLEAR bit of WDTC befotiee counter overflowThis will clear the
contents of the 16-bit counter and let tbemter re-start to count from the beginning.

4.1 Watch Dog Timer Registers:
Watch Dog Timer Registers - WO Control Register (WDTC, $9F)

bit-7 hit-0

WDTE Reserve Clear Unused Unused PS2 PS1 PSO

Read / Write: R/W - RW - - R/W R/W RW
Reset value: 0 * 0 * * 0 0 0

WDTE : Watch Dog Timer enable bit
CLEAR : Watch Dog Timer reset bit
PS[2:0] : Overflow period select bits

PS [2:0] Overflow Period (ms)
000 2.048
001 4.096
010 8.192
011 16.384
100 32.768
101 65.536
110 131.072
111 262.144

Watch Dog Key Register — (WDTKEY, $97H)

hit-7 bit-0

WDT WDT WDT WDT WDT WDT WDT WDT

KEY7 KEY®6 KEY5 KEY4 KEY3 KEY2 KEY1 KEYO0
Read / Write: W W W W W W W w
Reset value: 0 0 0 0 0 0 0 0

By default, the WDTC is read only. User need to write values 1EH, E1H sequentially to the WDTKEY($97H) register to
enable the WDTC write attribute, That is

MOV WDTKEY, # 1EH

MOV WDTKEY, # 0E1H

When WDTC is set, user need to write another values E1H, 1EH sequentially to the WDTKEY ($397H) register to
disable the WDTC write attribute, That is

MOV WDTKEY, # OE1H

MOV WDTKEY, # 1EH
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Watch Dog Timer Register - SystenControl Register (SCONF, $BF)

bit-7 bit-0

WDR Unused Unused Unused DFEN ISPE OME ALEI
Read / Write: R/W R/W R/W R/W R/W
Reset value: 0 * * * 0 0 0 0

The bit 7 (WDR) of SCONF is Watch Dog Timer Reset bit. It will be set to 1 when reset signal generated by WDT
overflow. User should check WDR bit whenever un-predicted reset happened

5. Low EMI Function

The CRD89C51RE allows the user to reduce the EMI emissions by setting bit 0 (ALEI)
of SCONF register to “1”. Tie function will inhibit the obck signal in Fosc/6Hz output

to the ALE pin.

6. Specific Pulse Width Modulation (SPWM)
The Specific Pulse Width Modulation (SPR¥Y module contains a PWM sub module:
SPWM (Specific PWM). The SPWM has five 8-bit channels.

6.1 SPWM Function Description:

The 8-bit SPWM channel is composed of abitd-egister, which contains a 5-bit SPWM
in MSB portion and a 3-bit binary rataultiplier (BRM) in LSB portion. The value
programmed in the 5-bit SPWM portion will tdemine the pulse length of the output.
The 3-bit BRM portion will generate anidsert certain narrow pulses among an 8-
SPWM-cycle frame. The number of pulsesg@ated is equal to the number programmed
in the 3-bit BRM portion. The usage of the BRib to generate aequivalent 8-bit
resolution SPWM type DAC with reasongbhigh repetition rate through the 5-bit
SPWM clock speed. The SPFS[1:0] settingsSBWMC ($A3) regigr are divided by
Fosc to be SPWM clock, Fosc/2*(SPFS[1:0]+1). The SPWM output cycle frame’s
repetition rate (frequency) equals (SPWMak)/32 which is [Fosc/2”(SPFS[1:0]+1)]/32.

6.2 SPWM Registers - PLCON, SPWMC, SPWMDI[3:0]

SPWM Registers - Portl Configuation Register (P1LCON, $9B)

bit-7 hit-0
TWSIDAE | TWSICLE | SPWME3 | SPWME2 | SPWME1 | SPWMEOQO | Unused Unused
Read / Write: R/W R/W R/W R/W R/W R/W - -
Reset value: 0 0 0 0 0 0 " *

TWSIDAE: When the bit set to one ,the corresponding TWSIDA pin is active as TWSIDA function. When the bit reset
to zero, the corresponding TWSIDA pin is active as I/O pin. Four bits are cleared upon reset.

TWSICLE: When the bit set to one ,the corresponding TWSICLE pin is active as TWSICLE function. When the bit reset
to zero, the corresponding TWSICLE pin is active as I/O pin. Four bits are cleared upon reset.
SPWME[3:0]: When the bit set to one, the corresponding SPWM pin is active as SPWM function. When the bit reset to

zero, the corresponding SPWM pin is active as 1/O pin. Four bits are cleared upon reset.

info@cyrod.com
www.cyrod.com
Page 16

© CYROD TECHNOLOGIES INC. 2006



CJ/f 0d Technologies Inc. CRD89C51RE
SPWM Registers -SPWM Contol Register (SPWMC, $A3)
bit-7 bit-0
Unused Unused Unused Unused Unused Unused SPFS1 SPFS0
Read / Write: - - - - - - R/W R/W
Reset value: * * * * * * 0 0

SPFS[1:0] : These two bits is 2's power parameter to form a frequency divider for input clock.

SPFS1 SPFSO Divider SPWM clock, Fosc=20MHz SPWM clock, Fosc=24MHz
0 0 2 10MHz 12MHz
0 1 4 5MHz BMHz
1 0 8 2.5MHz 3MHz
1 1 16 1.25MHz 1.5MHz

SPWM Registers -SPWM Data Regigtr (SPWMD[4:0], $AC, $A7 ~$A4)

bit-7 bit-0

SPWMD | SPWMD | SPWMD | SPWMD | SPWMD BRM BRM BRM

[4:014 [4:0]3 [4:0]2 [4:011 [4:0]0 [2:0]2 [2:011 [2:0]0

Read / Write: R/W R/W R/W R/W R/W R/W R/W R/W
Reset value: 0 0 0 0 0 0 0 0

SPWMDI[4:0] : content of SPWM Data Register. It determines duty cycle of SPWM output waveform.

BRM[2:0] : will insert certain narrow pulses among an 8-SPWM-cycle frame

N = BRM[2:0]

Number of SPWM cycles inserted in an 8-cycle frame

000

0

001

010

011

100

101

110

111

N || R W=
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Example of SPWM timing diagram:

MOV SPWMDQ , #83H
MOV P1CON, #08H

; SPWMDQ[4:0]=10h (=16T high, 16T low), BRM[2:0] = 3
; Enable P1.3 as SPWM output pin

4th cycle frame  5th cycle frame  6th cycle frame  7th cycle frame  8th cycle frame

3rd cycle frame

Ist cycle frame  2nd cycle frame

- - >

a2 2T 327 3T
4—*‘4 L - -

‘m" «i5Te| 16T 18T

-]

! } }

1T 17 T
(narrow pulse inserted by BRMO[2:0] setting, here BRMO0[2:0]=3)

==

SPWM clock =1/ T = Fosc / 2MSPFS[1:0]+1)
The SPWM output cycle frame frequency = SPWM clock / 32 = [Fosc/2*(SPFS[1:0]+1))/32

If user use Fosc=20MHz, SPFS[1:0] of SPWMC=#03H, then
SPWM clock = 20MHz/2*4 = 20MHz/16 = 1.25MHz
SPWM output cycle frame frequency = (20MHz/2"4)/32=39.1KHz

7. TWSI Interface (Two Wire Serial Interface)

The TWSI module uses the SGtlock) and the SDA (datdine to communicate with
external a TWSI interface. Its speed idtware selectable from between 6.25K to
~400Kbps by setting the BR[2..@pntrol bit. The TWSI radule provides 4 interrupts

(Rx, Tx, NonAck, TxFail). Itcan generate andetect START, repeated START and
STOP signals automatically in mastande. The maximum communication length and

the number of devices that can be connected are limited by a maximum bus capacitance
of 400pF.

7.1 TWSI Registers
TWSI Status Register (TWSIS, $C0)

bit-7 bit-0

RXIF TXIF TFIF NAKIF - RXAK MASTER TXAK
Read / Write: Note1 Note1 Note1 Note1 Note2 Note3 Note3
Reset value: 0 0 0 0 Unused 1 0 0

Note1:Read and Writer'0' only

Note2:Read only

Note3:Read and Writer
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RXIF: The data Receive Interrupt Flag (FEXlis set after the TWSIRDB (TWSI Receive
Data Buffer) is loaded with newly receive data. Once the IRDB is loaded with the
received data, no more data caridsded to the TWSIRDB register.

TXIF: The data Transmit Interruptiag is set when the data of the TWSITDB register is
downloaded to the shift regier or if in Master Transmit mode the IADR is
downloaded to the shift register. It isetrsoftware’s responsibility to fill the
TWSITDB register with new data when thig s set. This bit is cleared by writing a
zero to it, writing data to TWSITDB or when a reset occurs.

TFIF: The Transmit Fail Interrupt Flag istsehen data transmit fails, which as set
MASTER bit when the BB has been set byedéing the start condition on the lines or
when the module is transmitting a One to SDA line but detected a Zero from SDA
line in master mode, which is also callatbitration loss. This bit is cleared by
writing Zero to it or by reset.

NAKIF: The Non-Acknowledge Interrupt Flag anly set in the master transmit mode
when there is no acknowledge bi detected afte byte of data a calling address is
transferred. This bit is cleared lyiting Zero to it or by reset.

RXAK: If the received acknoledge bit (RXAK) is low, it indicates an acknowledge
signal has been received after the complebiod data bits transmission on the bus. If
RXAK is high, it indicates no acknowledge sighals been detected at the 9th clock.
Then the module will release the SDA lifer the master to generate Stop or
Repeated Start conditioh.is set upon reset.

MASTER: If the MASTER bit is set, the adule will generate a start condition to the
SDA and SCL lines and send out the calladfress which is stored in the IADR
register. But if the TFIF flag is set wh a transmit fail occurs on the lines, the
module will discard the master mode tdgaring the MASTER bit and release both
SDA and SCL lines immediately. This bit calso be cleared by writing zero to it or
when the NAKIF is set. When the MASTHA#t is cleared either by set NAKIF or
software the module will generate a stamdition to the lines after the current byte
transmission is done, and IGNORE th&/SITDB data during the next TWSI
transmit cycle if this data had not beesmsmitted out. Reset clears this bit.

TXAK: The bit (TXAK) controlsthe acknowledge transmit RECEIVE mode. If it is
cleared, a low (Ack) will be generated tae 9th clock afteraceiving 8 bits data.
When TXAK is set, a high (NoAck) will bgenerated at the 9th clock after receiving
8 bits data. Reset clears this bit.
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TWSI Address Register (TWSIA, $C1)

bit-7 bit-0
Read:
Wit TWSIA7 | TWSIAG | TWSIAS | TWSIA4 | TWSIA3 | TWSIA2 | TWSIA.1 | EXTADDR
rite:
Reset value: 1 0 1 0 0 0 0 0

TWSIA[7:1] : These 7 bits can be the chip address in slave mode or the calling address when in master mode. This
register is set as $A0 upon reset.

EXTADDR : The EXTAD bit is set to expand tlekip address of this module. When it is
“1”, the module will acknowledge the geral call address $0@nd the address
comparison circuit will only compare the 4 M3#s in the LADR register. When it is
“0”, the module will only acknowledge to eéhspecific address which is stored in the
IADR register. It is zero after reset.

TWSI Control Register (TWSIC1, $C2)

bit-7 bit-0
Read:
. TWSIE - - - BB TWSIFS2 | TWSIFS1 | TWSIFSO
Write:
Reset value: 0 0 0 0 0 0 0 1

TWSIE: If this TWSI module Enable bit (IE1) is set, the TWSI module is enable. If the IE1 is clear, the interface is
disable and all flags will restore its reset default states. Reset clears this bit.

BB: The Bus Busy Flag is safter a start condition is detect, and is reset when a stop
condition is detected. Reset clears this bit.

TWSIFS[2:0] :The three Baud Rate select bits will select one of the eight clock rates as
the master clock when the module is in mastiede. The serial clécfrequency is equal

to the external clock divided by the dier. These bits are cleared upon reset.

TWSIFS[2:0] Baud Rate
0:0:0 Unused
0:0:1 400K
0:1:0 200K
0:1:1 100K
1:0:0 50K
1:0:1 25K
1:1:0 12.5K
1:1:1 6.25K

Note: clock source is from external (12M Hz).
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TWSI Control Register 2 (TWSIC2, $C3
bit-7 bit-0
MATCH SRW RSTART MRW
Read/Write: Note1 Note1 Note2 Note3
Reset value: 1 0 0 0 0 0 0 0

Note1: Read and Writer'0’ only
Note2: Read only
Note3: Read and Writer

MATCH: The MATCH flag is set when #hfirst received data (following a START
signal) in the IRDB register which matchegh the address ats extended addresses
(EXTAD=1) specified in the IADR.

SRW: The Slave Rw bit will indicate the dataection of TWSI protocol. It is updated
after the calling address is received ia 8LAVE mode. When it is one, the master will
read the data from TWSI module, so the medslin transmit modé&Vhen it is zero, the
master will send data to the TWSI modules thodule, the module ia receiving mode.
The reset clears it.

RESTART: If the RESTART bit is set imaster mode (MASTER=1), the module will
generate a start condition to the SDA and $i6és (after current ACK bit) and send out
the calling address which is stored in the SMDR register. But if the TFIF flag is set
when transmit fail occurs on the linesetimodule will discard # master mode by
clearing the MASTER bit and release bid/&s and SCL lines immediately. This bit will
clear automatically after a start condition oa 8DA and SCL lines. Reset clears this bit.

MRW: The MRW bit will be transmitted out dst O of the calling address when the
module sets the MASTER bit enter the master mode. It wilso determine the transfer
direction of the following data bytes. Whénis one, the module is in master receive
mode. When it is zero, the module is in neastansmit mode. Reset clears this bit.

TWSI Transmit Data Buffer (TWSITxD, $C4)

Bit-7 bit-0
Read: TWSI
Write: xD.7 TWSITxD.6 | TWSITxD.5 | TWSITxD.4 | TWSITxD.3 | TWSITxD.2 | TWSITxD.1 | TWSITxD.0
Reset value: 0 0 0 0 0 0 0 0
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The data written into this register will la@itomatically downloaded to the shift register
when the module detects a matching calling asdesd the bit O of éhreceived data is

one (Slave transmit mode) or when the datthénshift register has been transmitted with
received acknowledge bit (RXAK) =0 in trangsmmode. So if the program doesn’t write
the data into the TWSITDB register before thatched calling addressdetected or the
shift register has been transmitted out, the module will pull down the SCL line (after
receive acknowledge bit). If tais written to the TWSITR register, then the written
data will be downloaded to¢hshift register immediatelgnd the module will release the
SCL line, and the TXIF flag is set to generate another interrupt request for the next data.
Therefore, the S/W may need to write the raadia to the TWSITXD register and for the
auto downloading of data to @hshift register after the daia the shift register is
transmitted again with RXAKQ. If the module receives non-acknowledge (RXAK=1),
the module will release the SDA line for nexsto generate Stop or Repeated Start
conditions.

TWSI Receive Data Buffer (TWSIRxD, $C5)

Bit-7 bit-0
Read: TWSIRD.7 | TWSIRD.6 | TWSIRD.5 | TWSIRD.4 | TWSIRD.3 | TWSIRD.2 | TWSIRD.1 | TWSIRD.O
Write:
Reset value: 0 0 0 0 0 0 0 0

The TWSI Receive Data Buffer (TWSIRxD) camis the last received data when the
MATCH flag is “1” or the calling address frothe master when the MATCH flag is “0”.

The TWSIRXD register will be updated after a data byte is received and the previous
received data had been read out, othenthe DDC module wilpull down the SCL line

to inhabit the next data transfer. It isread-only register. Theead operation of this
register will clear the RXIF flag. After the RXIfag is cleared, the register can load the
received data again and set the RXIF flag tenerate interrupt request for reading the
newly received data.

7.2 TWSI Interrupt

The TWSI module will generate TWSI inteptuonce the hardware circuit detects the
START signal of TWSISDA and TWSISCL. €hTWSI interrupt vector is located at
$3B. There are three SFRs for configurifng/SI interrupt: IP1, IE1 and IFR. To use
TWSI interrupt is the same as to use otgeneric 8052 interrupts. That means using
ETWSI of IE1 for enable/disable TWSI interrupt, using PTWSI for assign TWSI
interrupt priority. Whenever TWSI interruptcurs, TWSIIF will be set to 1. After TWSI
interrupt subroutine (vector) been eutad, TWSIIF will be cleared to 0.

Bit-7 bit-0
Read:
‘ R R R R R R PTWSI R
Write:
Reset value: 0 0 0 0 0 0 0 0

Interrupt priority bit PTWSI = 1 assigns high interrupt priority
Interrupt prioritv bit PTWSI = 0 assians low interrupt prioritv

© CYROD TECHNOLOGIES INC. 2006 info@cyrod.com
www.cyrod.com

Page 22



Q/f 0d Technologies Inc. CRD89C51RE

Interrupt Enable | Register (IE1, $A9)

Bit-7 bit-0
Read:
=a R R R R R R ETWSI R
Write:
Reset value: 0 0 0 0 0 0 0 0
Interrupt enable bit ETWSI = 1 enables the TWSI interrupt
Interrupt enable bit ETWSI = 0 disables the TWSI interrupt
Interrupt Flag Register (IFR, $AA)
Bit-7 bit-0
Read:
, R R R R R R TWSIIF R
Write:
Reset value: 0 0 0 0 0 0 0 0

Interrupt flag bit TWSIIF will be set to 1 when TWSI interrupt occurs. Interrupt flag bit TWSIIF will be clear to 0 if TWSI
interrupt subroutine executed.

7.2 PROGRAM ALGORITHM
When the TWSI module detects an arbitratmss in the master, it will release both SDA

and SCL lines immediately. If there is nather Stop condition detected, the module will
be hung up.

Operating Conditions

Symbol Description Min. | Typ. | Max. | Unit. Remarks
TA Operating temperature -40 25 85 Ambient temperature under bias
VCC5 Supply voltage 4.5 5.0 55 A
Fosc 40 Oscillator Frequency 3.0 40 40 MHz For 5V application
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DC Characteristics
(TA = -40 degree C to 85 degree C, Vco = 5.5Y)

Symbol Parameter Yalid Min. Ma. Unit Test Conditions
WL Input Low Yaoltage port 0,1,2,3 4 #EA -0.5 08 A% Wee=5V
WILZ Input Low Yoltage RES, XTAL1 0 na W
WIH1 Input High Voltage port 0,1,2,3, 4 #EA 2.0 | Yec+l 5 A%
WIHZ Input High Voltage RES, XTAL1 T0%vee | WeesD 5 W
VoL Cutput Low Voliage port 0, ALE, #°5EN 0.45 W IOL=32mA
WOLZ2 | Output Low Voliage port 1,2,3.4 045 % 1OL=1.6m&A
WOH1 Cutput High Vaoltage port 0 24 A" IOH=-8000u4
90%Vce Ay IOH=-80uA
WOH2 | Output High Yoltage port 1,2,3 4 ALE #PSEN 24 W IOH=-80uA
90%Vce A% IOH=-10uA
IIL Logical O Input Current port 1,234 -75 A Yin=0.45V
ITL Logical Transition Current | port 1,2,3.4 -G50 A Vin=2.0v
LI Input Leakage Current port 0, #EA +10 A 045V=Vin=\cc
RREs | Roset Pul-down RES 50 300 | Kohm
Clo Pin Capacitance 10 pF Freg=1MHz, Ta=25 T
Icc Power Supply Current Vd 20 | mA | Active mode, 16MHz
65| mA | ldle mode, 16MHz
50 | wA | Power down mode

Note1:Under steady state (non-transient) conditions, 10L must be externally
Limited as follows : Maximum |OL per port pin : 10méA
Maximum IOL per 8-bit port : port 0 :26mA
port 1,23 “15mA
Maximum total I0L for all output pins : 71mé
If IOL exceeds the condition, WYOL may exceed the related specification. Pins are not guaranteed to sink current
greater than the listed test conditions.

MNote2 : Minimum YCC for Power-down is 2V.

lce Active Mode Test Circuit

25
lcc
VDD ———

PO

NC —{XTALZ Ea

Clock Signal —*TAL1 RET

l_ VS
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AC Characteristics
{16/25/40MHz, operating conditions; CL for Port 0, ALE and FSEN Quiputs=150pF; CL for all Other Output=20pF)

Symbol Parameter valid Cycle | fosc=16MHz Variable fosc Unit | Remarks
Min. | Typ.| Max Pin. Typ. Max

TIHII Al F nulse wirth ROMRT | 114 2T -10 nS
T Aavl | Addrass Valid to Al F low ROMRT | 43 T-20 nS
TIIAY Addrass Hold after Al F low ROANRT R3 T-10 nS
TH IV Al F low fa Valid Instruction In RN 240 4 T-10 ns
TIIA AlF low to #PSFN Iow RO A3 T-10 nS
TRl PH #PLEM nnilee wirlth RN 171 AT - 1R nS
TPV #PESFN low to Valid Instruction In RN 177 FT-10 nSs
T PXIX Instructinn Hold after #PSFEN RN 0 n ns
T FXIF Instructinn Float after #F5FN RN AT T+25 ns
T AVIV Addrass tn Valid Instruction In RN 2492 AuT =20 n3
TP A7 #PSFN low to Addrass Float RN 1n 10 nSs
TRIRH #RN nilee width RM IRA R¥T -1N n<S
T Wl WH #FWNR nulse widfth WRT 3RA AT -10 nS
T RI MW #RM levw B Valid Nata In RO anz ExT-10] nS
T RHMX Nata Hold after #10 RO f n nS
T RHNZA MNata Flnat aftar #R0D RN 145 FuT+70 ns
TIITW Al F loww o Walid Nata In RO Sy BxT-10] nS
T AVDW Ardracs tn Walid Nata In RN R4d7 QT - 2N n<
TIIYI Al F low to #WR Hinh or #R0 low | RDAWRT | 178 197 | AxT-10 TxT+10 | n=
T AVYI Address Valid o #WR or #R0D low | RDAWRT | 230 AxT-20) nS
T OWVWH Nata Valid o #WR Hinh WRT an3 TxT-35 nS
T VWK Mata Valid o #WR transition WRT an T-25 nS
T WHOX Nata hold after #W WRT 73 T+10 nS
TRI AT BRMN e tn Adrress Flnat RN L n<
TYAlH #FWR or #R0 hinh to Al F hioh ROANRT A3 77 T-10 T+10 nS
T CHCI clock fall time nS
TCICX clock low fime nSs
TCICH rlock rise fime ns
T CHCX clnck hinh tima ns
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ISP Test Conditions

(40 MHZ, typical operating conditions, valid for CRDB3C51RE =eries)

Symbol MAX Remark
Chip erase 3000ms Vee = 5Y
Page erase 10ms -

Program 30us “

Protect 400us -

Application Reference

Valid for CRDBICS51RE

Xtal | 3MHz | 6MHz [ 9MHz [ 12MHz
Cl1 | 30pF | 30pF | 30pF | 30pF
C2 | 30pF | 30pF | 30pF | 30pF

R open open open open

X'tal | 16MHz | 25MHz 33MHz 40MHz
C1 30 pF 15 pF £ pF 2pF
c2 30 pF 15 pF 5 pF 2 pF
R apen 62K G.8K0 4 TKO

NOTE: Qscillation circuit may differ with different crystal or ceramic resonator in higher oscillation frequency, which
was due to each crystal, or ceramic resonator has its own characteristics. User should check with the crystal or
ceramic resonator manufacture for appropriate value of external components.
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Q/f 0d Technologies Inc. CRD89C51RE
Ciata Memaory Read Cycle Timing
® ITP | Te (T8 [T ™ T2 |n |2 |m™@

T2 Tl

T

OsC My 1L

T3 T+

F L

L

ALE

L

TS

RPSEM

PORT2

ADDRERS Al54 88

PORTOD 4 o T T p— = o
55
arFloat
Program Memory Read Cycle Timing
T2 T T2 ™= ™ T= 6 ini TH 1L Tio ™m T2 Tl T
A iy EnininipipipigipipipEpn
ALE “
W#ESEN N 7
#RD.#ANR
e
Ll AO¥EEEA]s- A2 AICFECE AT a8 5
FiRiEd Fioat [ ad- s Fita T | [Foad 3Car-an | [Foa 3¢ mfTn || Floa
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Q/f 0d Technologies Inc. CRD89C51RE

Cata Memary Write Cyele Timing

T2 T T2 T2 T4 ™ TH i TE TH Tid ™ [ T

osc L LIy e
‘s

ALE N

WRSEN

PORTZ ALDREES 415 A8

PORTD ¢ et || Fon arf

%
8

ADDRESS
or Float

11O Ports Timing
TH L) TE TH TID Tl T2 Ti T2 T4 T4 TH T T ™=
e inlinlylpSpSpEpipinipiy
inputs PO,P1 —— |"~..
] =
il -

inputs P2 P3 :}

C'l.lpl.rl: b}r rrmmi dagn x =t o
Moy Pr.Smc

RxD &t Senal Fort |
Shift Clock
{'ﬂmﬁ n] rﬂ-" sarnpled
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Q/f 0d Technologies Inc. CRD89C51RE

Timing Critical, Requirement of Extemal Clock  (Wes=0.0V is assumed)

TCLCL
L)
2D T
— T O — T —.-]rc TCHES !

Tm.l Extemal Frogram Memory Read Cycle

Vdd0.5Y — — —

(IR

SR -..I
EPSEN _ | ¥
——— . | H
i Sl = THWAE
ALE - n..u"'H._-.u S s
x - e -l—b-l ..... - o —
PORT O __.-:""; 4. aF } rraucasn 1Y ."."'"'.'J"'x A ET ey
.L‘— TEYT h‘l
FORT 2 _~.{ T .4 B Aid
Tm Al External Data Memory Read Cycle
SPSEN £
— TYHLEA
ALE y -
. L / /

Tn BH

L L
HRO - F

TwLL

- T 1L Ad I - L - —Ill,_—_-

— L-‘ TALAZ feilp— | TRz -ﬂ-.'
j 4 AQ + K2 o E S in-ar e

PORT O Pr— W T or OPL 1I'r-f .-':' A l}—_\[ DT, i J_)_l\. . h__"“;-“_ < |I-I.;|I‘=I.

il fEUTL -

e Thy D -

PORT 2 "{ B30 - P2 For &N . AT Fpm GRH -."-." 2 4 e BCH
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Q/f 0d Technologies Inc. CRD89C51RE
T N Extemal Data Memory Wirite Cycle
/ ™ I
#PSEN _/ N Vi

L1
TL=LL -j..

' *

e,
ALE —

#WR

TWaHd

- - —— = _'..l...._.,.

Al-AT

AD-4T
Froe BECL

WETAL

e, 1
iy

PORT 2

draa R ar DRPL
|<— Tavvlk —
|
HH;
|'-II !

F20-PZ T or &EL1F fom OFH

|
DATA DUT K‘I\‘/
Y
X
A

23415 from FCH
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Q/f 0d Technologies Inc. CRD89C51RE
PDIP 40L (600mil) Package Information:
o I I O O O o O T
Bk E
=
R R TR R R R R R R AR LR IR IR URA R (LRI IR .
o b a 5 S } = 1
= a __I : - — 1 I . S .
i T
- T B ' \
J 1 I __.I B . =
Symbol Dimension in mm Dimension in MIL
Min Mom Max Min Hom Max
B ) B {254 io
H L A2 3663 | 360 | 39037 | 145 150 155
ITH PLATIH
Y =l a b J1.336 0.500 0.550 14 20 26
b1 1356 0457 0.508 14 18 22
&5E METAL
b2 1.016 1.270 1.524 40 s &0
Hiare W=
b3 1.016 1.3 1.62E 40 32 &4
c 3203 0.254 0.432 E 10 7
ci 0205 0254 0.356 B 10 14
207 2.2 H52.32 2050 2055 200
E 14.29 1524 1548 e &0a &6i0
aote: - — — -
Refer to JEDEC STD.MS-011(AC), Et SRS | TRET ) TRA4 | SR | W8 |
Dimension D and E1 do not mclude 2540 100
mald protrusion. &fowable protrusion is . ‘ - o _ :
0.25 mm per side. D and E1 are eB 575 | 1B2E ) 1ETE | =2 548 Ben
maxmmum plastc body size dimension L 293 3302 | 3.633 115 1320 145
include mald mismaich. 5 e I - - - 3
Dimension b3 does not include dambar — - i _
protrusion. Allowable dambar protrusion a1 1651 | 1778 | 1905 65 7O 75
shall not cause the lead width to exceed A o o i 0
the maximum b3 dimension by mone than
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@/f 0d Technologies Inc. CRD89C51RE
PLCC 44L Package Information :
t o AOOANDEPTIL 0,08
o
i 1 40
o i
- ] Teng
s i +
= ./ . =3
-E- £
+ +
H—— -t —— “
H £
B - B
- A T = R
E . B
g e
it -
L] 2o
mii
% -
UNIT
SYMBOL INCH{REF) MMIBASE)
A 0L 1ED[MAX) 4. 57 2{MAX]
Al [.024 +0.005 D52 40 14
A2 0,105 +0.005 2,657 +0.127
-~ B 0018+ 0,004 0457 + 002
1o Ly :jj - 0.002 - 0.051
- - a1 0.026 + 0.004 0711 +0.102
- 0002 - 0.051
P 0.010[TYP) 0.254{TYP)
%:n D 0,550 £0.010 17 526 +0.254
01 [.653 +0.002 16.586 +0. 076
D2 0,610 +0.020 15,494 0,508
E E 0,680 +0.010 17 526 +0.254
E1 [.653 +0.002 16.586 +0.075
E2 L&10 £0.010 15,404 +0.754
& 0.050(TYP) 1.270{TYP)
y [LOD3MAX) 0,07 E{MAX]
g 0-5" 0~5"
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Q/f 0d Technologies Inc.

CRD89C51RE

QFP 44L(10x10x2.0mm) Package Information

Role:
Refer to JEOLO STD.ME0Z2(AB).

fod

Dimension E1 go not Incluge mold proorusion.
Allowable protruslon Is 025mm per slde.E1 are
maximum piastic body slz2 dmsnsion Incude

'

T
rh ¥
b, el
R 4

makd mismateh .
Dimension b does not Indude dambar

protrusian Allowable dambar protnusion shall not
cause e lkead width fo exceed the madmum b3

El
cke 2 a1

=] .+ Il___.{-.hh__ll —
= 1’ M
— ———— ——|~—-=—Fu
I 3
— : | —
—] ™ =
— (__::- _'.'_!":"_ —
_h - =

J L ! 1 i l].

dimension by mare than 0.1 mm.

WITH PLATING

bl _-]
N R WETH

SECTION A-A'

f
1 |1 ~|
| | Al =
| b =y an E
¥ .'_ _'—?If = E [N
|. | il | L
i 1l ':'l-\.
— — _5?.&
i e L

L .
LL

A WIEWEE Sl

Symbal Dimension in mm Dimension in MIL
Min Mam Max Min MNam Max
A - - 245 - - 464
Aq 0.as 0.15 0.25 21 £.0 b5
a2 180 2.00 2.10 T4.8 T6.T B2 T
b o2e 032 0.45 11.4 126 r.T
b D2s .30 0.41 11.4 11.E 1E.1
o o 347 0.23 4.3 BT 1
e o 015 0.19 43 = 75
E 1300 1320 13.40 51z 520 525
E1l L.ap 1000 10.10 30 284 353
[=] - 0.500 — - 3E -
L 073 .53 1.03 28.7 M E 406
L1 1.50 1.60 1.70 231 E3.D BES
v — - 0.076 - — 3
] o - 7 iy - e
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