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The Special Function Registers (SFRs) of the AT89C51RD2/ED?2 fall into the following

categories:

C51 core registers: ACC, B, DPH, DPL, PSW, SP
I/O port registers: PO, P1, P2, P3, P12

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: IEO, IPLO, IPHO, IE1, IPL1, IPH1
Keyboard Interface registers: KBE, KBF, KBLS

SPI registers: SPCON, SPSTR, SPDAT

BRG (Baud Rate Generator) registers: BRL, BDRCON
Clock Prescaler register: CKRL

Others: AUXR, AUXR1, CKCONO, CKCON1

AT89C51RD2/ED?2 m e ——
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Functional Block Diagram

Figure 4. Functional Oscillator Block Diagram

Reload
Reset j

CKRL

Xtall D_; Fosc
Osc 1 .
xtal2 [} | . 8-bit

2 0 Prescaler-Divider

(P:I(;:?ph | Peripheral Clock |
CKCONO * » 0

CLK
|

CPU CPU Clock |

Idle

CKRL = OxFF?

Prescaler Divider * A hardware RESET puts the prescaler divider in the following state:
* CKRL = FFh: Feik cpu= Ferk peripn = Fosc/2 (Standard C51 feature)

» Any value between FFh down to 00h can be written by software into CKRL register
in order to divide frequency of the selected oscillator:

e CKRL = 00h: minimum frequency
Fewk cpu = Ferk peripr = Fosc/1020 (Standard Mode)
Feik cpu = Ferk perip = Fosc/510 (X2 Mode)

* CKRL = FFh: maximum frequency
Fewk cpu = Fewk peripn = Fosc/2 (Standard Mode)
Feik cpu = Ferk peripr = Fosc (X2 Mode)

Fewk cpu @and Fek peripn

In X2 Mode, for CKRL<>0xFF:

= -F _ Fosc
CPU™ T CLKPERIPH ™ 25 (255 — CKRL)

In X1 Mode, for CKRL<>0xFF then:

— __ Fosc
CPU ™ T CLKPERIPH ™ 4 (255 —CKRL)
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Registers Table 19. AUXR Register
AUXR - Auxiliary Register (8Eh)

7 6 5 4 3 2 1 0
DPU - MO XRS2 XRS1 XRS0 EXTRAM AO
Bit Bit

Number Mnemonic | Description
Disable Weak Pull-up
7 DPU Cleared by software to activate the permanent weak pull-up (default)
Set by software to disable the weak pull-up (reduce power consumption)
6 Reserved
The value read from this bit is indeterminate. Do not set this bit.
Pulse length
Cleared to stretch MOVX control: the RD and the WR pulse length is 6 clock
5 MO .
periods (default).
Set to stretch MOVX control: the RD and the WR pulse length is 30 clock periods.
4 XRS2 XRAM Size
XRS2 XRS1 XRSO XRAM size
3 XRS1 g 0 0 256 bytes
0 0 1 512 bytes
0 1 0 768 bytes(default)
2 xRSO 0 1 1 1024 bytes
1 0 0 1792 bytes
EXTRAM bit
Cleared to access internal XRAM using movx @ Ri/ @ DPTR.
1 EXTRAM | Set to access external memory.
Programmed by hardware after Power-up regarding Hardware Security Byte
(HSB), default setting, XRAM selected.
ALE Output bit

0 AO Cleared, ALE is emitted at a constant rate of 1/6 the oscillator frequency (or 1/3 if
X2 mode is used). (default) Set, ALE is active only during a MOVX or MOVC
instruction is used.

Reset Value = 0X00 10'HSB. XRAM'0b
Not bit addressable
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The Power fail detect monitor the supply generated by the voltage regulator and gener-
ate a reset if this supply falls below a safety threshold as illustrated in the Figure 13
below.

Figure 13. Power Fail Detect

Vce
A

VPFDP

VPFDM

Reset

Vee_

L

When the power is applied, the Power Monitor immediately asserts a reset. Once the
internal supply after the voltage regulator reach a safety level, the power monitor then
looks at the XTAL clock input. The internal reset will remain asserted until the Xtall lev-
els are above and below VIH and VIL. Further more. An internal counter will count 1024
clock periods before the reset is de-asserted.

If the internal power supply falls below a safety level, a reset is immediately asserted.

30 AT89C51RD2/ED?2 m e ——
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Registers Table 20. 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#
Bit Bit
Number | Mnemonic | Description
Timer 2 overflow Flag
7 TF2 Must be cleared by software.
Set by hardware on Timer 2 overflow, if RCLK = 0 and TCLK = 0.
Timer 2 External Flag
Set when a capture or a reload is caused by a negative transition on T2EX pin if
EXEN2 =1.
6 EXF2 When set, causes the CPU to vector to Timer 2 interrupt routine when Timer 2
interrupt is enabled.
Must be cleared by software. EXF2 doesn'’t cause an interrupt in Up/down
counter mode (DCEN = 1).
Receive Clock bit
5 RCLK Cleared to use timer 1 overflow as receive clock for serial port in mode 1 or 3.
Set to use Timer 2 overflow as receive clock for serial port in mode 1 or 3.
Transmit Clock bit
4 TCLK Cleared to use timer 1 overflow as transmit clock for serial port in mode 1 or 3.
Set to use Timer 2 overflow as transmit clock for serial port in mode 1 or 3.
Timer 2 External Enable bit
3 EXEN2 Cleared to ignore events on T2EX pin for Timer 2 operation.
Set to cause a capture or reload when a negative transition on T2EX pin is
detected, if Timer 2 is not used to clock the serial port.
Timer 2 Run control bit
2 TR2 Cleared to turn off Timer 2.
Set to turn on Timer 2.
Timer/Counter 2 select bit
1 CIToH Cleared for timer operation (input from internal clock system: Fe k peripn)-
Set for counter operation (input from T2 input pin, falling edge trigger). Must be 0
for clock out mode.
Timer 2 Capture/Reload bit
If RCLK =1 or TCLK = 1, CP/RL2# is ignored and timer is forced to auto-reload
on Timer 2 overflow.
0 CP/RL2# Cleared to auto-reload on Timer 2 overflows or negative transitions on T2EX pin
if EXEN2=1.
Set to capture on negative transitions on T2EX pin if EXEN2 = 1.
Reset Value = 0000 0000b
Bit addressable
34 AT8ICS51RD2/ED2 e ———
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Table 23. CCON Register
CCON - PCA Counter Control Register (D8h)

7 6 5 4 3 2 1 0
CF CR - CCF4 CCF3 CCF2 CCF1 CCFO0
Bit Bit
Number Mnemonic | Description
PCA Counter Overflow flag
7 CE Set by hardware when the counter rolls over. CF flags an interrupt if bit ECF in
CMOD is set. CF
may be set by either hardware or software but can only be cleared by software.
PCA Counter Run control bit
6 CR Must be cleared by software to turn the PCA counter off.
Set by software to turn the PCA counter on.
5 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
PCA Module 4 interrupt flag
4 CCF4 Must be cleared by software.
Set by hardware when a match or capture occurs.
PCA Module 3 interrupt flag
3 CCF3 Must be cleared by software.
Set by hardware when a match or capture occurs.
PCA Module 2 interrupt flag
2 CCF2 Must be cleared by software.
Set by hardware when a match or capture occurs.
PCA Module 1 interrupt flag
1 CCF1 Must be cleared by software.
Set by hardware when a match or capture occurs.
PCA Module 0 interrupt flag
0 CCFO Must be cleared by software.
Set by hardware when a match or capture occurs.

Reset Value = 00X0 0000b
Bit addressable

The watchdog timer function is implemented in Module 4 (See Figure 19).

The PCA interrupt system is shown in Figure 17.

ATMEL
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PCA Capture Mode

Figure 18. PCA Capture Mode

ATMEL

To use one of the PCA modules in the capture mode either one or both of the CCAPM
bits CAPN and CAPP for that module must be set. The external CEX input for the mod-
ule (on port 1) is sampled for a transition. When a valid transition occurs the PCA
hardware loads the value of the PCA counter registers (CH and CL) into the module's
capture registers (CCAPnL and CCAPnH). If the CCFn bit for the module in the CCON
SFR and the ECCFn bit in the CCAPMn SFR are set then an interrupt will be generated
(Refer to Figure 18).

CF CR CCF4| ccF3 | ccr2 | ccF1| ccrFo | CCON
0xD8
A | PCAIT
| o
PCA Counter/Timer
c 1 -]
ex.n =71 | M CH CL
O0—
m m Capture - | »
Lo~ ; v
CCAPnH CCAPNL

ECOMNCAPPn [CAPNN MATn | TOGn |PWMn [ECCFn|CCAPMN, n=0 to 4

OxDA to OxDE

16-bit Software Timer/
Compare Mode

44

The PCA modules can be used as software timers by setting both the ECOM and MAT
bits in the modules CCAPMn register. The PCA timer will be compared to the module's
capture registers and when a match occurs an interrupt will occur if the CCFn (CCON
SFR) and the ECCFn (CCAPMn SFR) bits for the module are both set (See Figure 19).

AT89C51RD2/ED?2 m e ——
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Figure 20. PCA High Speed Output Mode

Pulse Width Modulator

Mode
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Before enabling ECOM bit, CCAPnL and CCAPnH should be set with a non zero value,
otherwise an unwanted match could happen.

Once ECOM is set, writing CCAPNL will clear ECOM so that an unwanted match doesn’t
occur while modifying the compare value. Writing to CCAPnH will set ECOM. For this
reason, user software should write CCAPnNL first, and then CCAPnH. Of course, the
ECOM bit can still be controlled by accessing to CCAPMn register.

All of the PCA modules can be used as PWM outputs. Figure 21 shows the PWM func-
tion. The frequency of the output depends on the source for the PCA timer. All of the
modules will have the same frequency of output because they all share the PCA timer.
The duty cycle of each module is independently variable using the modules capture reg-
ister CCAPLNn. When the value of the PCA CL SFR is less than the value in the modules
CCAPLn SFR the output will be low, when it is equal to or greater than the output will be
high. When CL overflows from FF to 00, CCAPLn is reloaded with the value in CCAPHn.
This allows updating the PWM without glitches. The PWM and ECOM bits in the mod-
ule's CCAPMn register must be set to enable the PWM mode.

AT89C51RD2/ED?2 m e ——
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Table 33. SCON Register
SCON - Serial Control Register (98h)

7 6 5 4 3 2 1 0
FE/SMO SM1 SM2 REN TB8 RB8 Tl RI
Bit Bit
Number Mnemonic | Description

Framing Error bit (SMODO0=1)

Clear to reset the error state, not cleared by a valid stop bit.
Set by hardware when an invalid stop bit is detected.

7 SMODO must be set to enable access to the FE bit.

FE

Serial port Mode bit O
SMO Refer to SML1 for serial port mode selection.

SMODO must be cleared to enable access to the SMO bit.

Serial port Mode bit 1

SMO SM1 Mode Baud Rate
6 SM1 0 0 Shift Register Fyqa /12 (Or Fyqa, /6 in mode X2)

0 1 8-bit UART  Variable

1 0 9-bit UART  Fyqa /64 OF Fypa /32

1 1 9-bit UART  Variable

Serial port Mode 2 bit / Multiprocessor Communication Enable bit
5 SM2 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.

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

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

3 TB8 Clear to transmit a logic 0 in the 9th bit.
Set to transmit a logic 1 in the 9th bit.

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

2 RB8 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.

Transmit Interrupt flag
Clear to acknowledge interrupt.

1 Tl 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.
Receive Interrupt flag

0 RI Clear to acknowledge interrupt.

Set by hardware at the end of the 8th bit time in mode 0, see Figure 23.
and Figure 24. in the other modes.

Reset Value = 0000 0000b
Bit addressable

54 AT89C51RD2/ED?2 m e ——
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Table 40. 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#
Bit Bit
Number Mnemonic Description

Timer 2 overflow Flag

7 TF2 Must be cleared by software.
Set by hardware on timer 2 overflow, if RCLK = 0 and TCLK = 0.
Timer 2 External Flag
Set when a capture or a reload is caused by a negative transition on T2EX pin if
EXEN2=1.

6 EXF2 When set, causes the CPU to vector to timer 2 interrupt routine when timer 2
interrupt is enabled.
Must be cleared by software. EXF2 doesn’t cause an interrupt in Up/down
counter mode (DCEN = 1)
Receive Clock bit for UART

5 RCLK Cleared to use timer 1 overflow as receive clock for serial port in mode 1 or 3.
Set to use timer 2 overflow as receive clock for serial port in mode 1 or 3.
Transmit Clock bit for UART

4 TCLK Cleared to use timer 1 overflow as transmit clock for serial port in mode 1 or 3.
Set to use timer 2 overflow as transmit clock for serial port in mode 1 or 3.
Timer 2 External Enable bit

3 EXEN2 Cleared to ignore events on T2EX pin for timer 2 operation.
Set to cause a capture or reload when a negative transition on T2EX pin is
detected, if timer 2 is not used to clock the serial port.
Timer 2 Run control bit

2 TR2 Cleared to turn off timer 2.
Set to turn on timer 2.
Timer/Counter 2 select bit

1 CIToH Cleared for timer operation (input from internal clock system: F¢  peripn)-
Set for counter operation (input from T2 input pin, falling edge trigger). Must be
0 for clock out mode.
Timer 2 Capture/Reload bit
If RCLK=1 or TCLK=1, CP/RL2# is ignored and timer is forced to auto-reload on

0 CP/RL2# timer 2 overflow.

Cleared to auto-reload on timer 2 overflows or negative transitions on T2EX pin
if EXEN2=1.
Set to capture on negative transitions on T2EX pin if EXEN2=1.

Reset Value = 0000 0000b
Bit addressable

AIMEL 57
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Registers
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Table 60. PCON Register
PCON (S87:h) Power configuration Register

7 6 5 4 3 2 1 0
- - - - GF1 GFO PD IDL
Bit Bit
Number | Mnemonic | Description
7.4 ) Reserved
The value read from these bits is indeterminate. Do not set these bits.
General Purpose flag 1
3 GF1 One use is to indicate whether an interrupt occurred during normal operation or
during Idle mode.
General Purpose flag 0
2 GFO One use is to indicate whether an interrupt occurred during normal operation or
during Idle mode.
Power-Down Mode bit
1 PD Cleared by hardware when an interrupt or reset occurs.
Set to activate the Power-Down mode.
If IDL and PD are both set, PD takes precedence.
Idle Mode bit
0 DL Cleared by hardware when an interrupt or reset occurs.

Set to activate the Idle mode.
If IDL and PD are both set, PD takes precedence.

Reset Value= XXXX 0000b

ATMEL
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WDT during Power-down

and ldle

4235H-8051-10/06

Table 62. 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 B

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 so Selected Time-out
0 0 0 (2% - 1) machine cycles, 16. 3 ms @ Fogca =12 MHZ
0 0 1 (215 - 1) machine cycles, 32.7 ms @ Fogca=12 MHz
0 10 (2% - 1) machine cycles, 65. 5 ms @ Fogca=12 MHz
0 1 1 (2" - 1) machine cycles, 131 ms @ Fogca=12 MHz
1 0 0 (218 - 1) machine cycles, 262 ms @ Fogca=12 MHz
1 0 1 (29 - 1) machine cycles, 542 ms @ Fogca=12 MHz
1 10 (22° - 1) machine cycles, 1.05 ms @ Fogca=12 MHz
1 1 1 (2% - 1) machine cycles, 2.09 ms @ 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 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
AT89C51RD2/ED? 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 powerdown, it
is better to reset the WDT just before entering powerdown.

In the Idle mode, the oscillator continues to run. To prevent the WDT from resetting the
AT89C51RD2/ED2 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.

AIMEL 7
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Figure 38. Recommended EEPROM Data Write Sequence

EEPROM Data Write
Sequence

EEBusy
Cleared?

Save & Disable IT
EA=0

Y

EEPROM Data Mapping

EECON = 02h (EEE=1)

{

Data Write
DPTR= Address
ACC= Data
Exec: MOVX @DPTR, A

Y

EEPROM Mapping ‘
EECON = 00h (EEE=0)

Y

Restore IT

Last Byte
to Load?

AT89C51RD2/ED?2 m e ——
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Read Data The following procedure is used to read the data stored in the EEPROM memory:
 Check EEBUSY flag

» If the user application interrupts routines use XRAM memory space: Save and
disable interrupts.

* Load DPTR with the address to read
» Set bit EEE of EECON register

» Execute a MOVX A, @DPTR

* Clear bit EEE of EECON register

» Restore interrupts.

Figure 39. Recommended EEPROM Data Read Sequence

EEPROM Data Read
Sequence

EEBusy
Cleared?

Save & Disable IT
EA=0

EEPROM Data Mapping
EECON = 02h (EEE=1)

e

Data Read
DPTR= Address
ACC= Data
Exec: MOVX A, @DPTR

Last Byte
to Read?

EEPROM Data Mapping
EECON = 00h (EEE =0
Y

Restore IT

v

AIMEL 03
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Flash/EEPROM
Memory

Features

Flash Programming and
Erasure

4235H-8051-10/06

The Flash memory increases EEPROM and ROM functionality with in-circuit electrical
erasure and programming. It contains 64K bytes of program memory organized respec-
tively in 512 pages of 128 bytes. This memory is both parallel and serial In-System
Programmable (ISP). ISP allows devices to alter their own program memory in the
actual end product under software control. A default serial loader (bootloader) program
allows ISP of the Flash.

The programming does not require external dedicated programming voltage. The nec-
essary high programming voltage is generated on-chip using the standard V¢ pins of
the microcontroller.

* Flash EEPROM Internal Program Memory

» Boot vector allows user provided Flash loader code to reside anywhere in the Flash
memory space. This configuration provides flexibility to the user.

» Default loader in Boot ROM allows programming via the serial port without the need
of a user provided loader.

» Upto 64K bytes external program memory if the internal program memory is
disabled (EA = 0).
* Programming and erasing voltage with standard power supply
» Read/Programming/Erase:
— Byte-wise read without wait state
— Byte or page erase and programming (10 ms)
»  Typical programming time (64K bytes) is 22s with on chip serial bootloader
» Parallel programming with 87C51 compatible hardware interface to programmer
» Programmable security for the code in the Flash
« 100K write cycles
» 10 years data retention

The 64-K byte Flash is programmed by bytes or by pages of 128 bytes. It is not neces-
sary to erase a hyte or a page before programming. The programming of a byte or a
page includes a self erase before programming.

There are three methods of programming the Flash memory:

1. The on-chip ISP bootloader may be invoked which will use low level routines to
program the pages. The interface used for serial downloading of Flash is the
UART.

2. The Flash may be programmed or erased in the end-user application by calling
low-level routines through a common entry point in the Boot ROM.

3. The Flash may be programmed using the parallel method by using a conven-
tional EPROM programmer. The parallel programming method used by these
devices is similar to that used by EPROM 87C51 but it is not identical and the
commercially available programmers need to have support for the
AT89C51RD2/ED2. The bootloader and the Application Programming Interface
(API) routines are located in the BOOT ROM.

AIMEL %
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Flash Registers and
Memory Map

Hardware Register

Flash Memory Lock Bits

ATMEL

The AT89C51RD2/ED2 Flash memory uses several registers for its management:
» Hardware register can only be accessed through the parallel programming modes
which are handled by the parallel programmer.

» Software registers are in a special page of the Flash memory which can be
accessed through the API or with the parallel programming modes. This page,
called "Extra Flash Memory", is not in the internal Flash program memory
addressing space.

The only hardware register of the AT89C51RD2/ED?2 is called Hardware Byte or Hard-
ware Security Byte (HSB).

Table 67. Hardware Security Byte (HSB)

7 6 5 4 3 2 1 0
X2 BLJB - - XRAM LB2 LB1 LBO
Bit Bit
Number | Mnemonic |Description
X2 Mode
7 X2 Programmed (‘0’ value) to force X2 mode (6 clocks per instruction) after reset.
Unprogrammed (‘1’ Value) to force X1 mode, Standard Mode, after reset
(Default).
Boot Loader Jump Bit
Unprogrammed (‘1’ value) to start the user’s application on next reset at address
6 BLJIB 0000h.
Programmed (‘0" value) to start the boot loader at address F800h on next reset
(Default).
5 - Reserved
4 - Reserved

XRAM config bit (only programmable by programmer tools)
3 XRAM Programmed to inhibit XRAM.
Unprogrammed, this bit to valid XRAM (Default).

User Memory Lock Bits (only programmable by programmer tools)

2-0 LB2-0
See Table 68

Boot Loader Jump Bit (BLJB)

One bit of the HSB, the BLJB bit, is used to force the boot address:
*  When this bit is programmed (‘0’ value) the boot address is F800h.
*  When this bit is unprogrammed (‘1’ value) the boot address is 0000h.

By default, this bit is programmed and the ISP is enabled.

The three lock bits provide different levels of protection for the on-chip code and data
when programmed as shown in Table 68.

96 AT89C51RD2/ED?2 m e ——
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Table 71. User Memory Lock Bits of the SSB

Program Lock Bits
Security
Level LBO LB1 |Protection Description
1 1 1 |No program lock features enabled.
2 0 1 |ISP programming of the Flash is disabled.
3 X 0 |Same as 2, also verify through ISP programming interface is disabled.

Note:  X: Do not care
WARNING: Security level 2 and 3 should only be programmed after Flash verification.

Flash Memory Status AT89C51RD2/ED2 parts are delivered in standard with the ISP ROM bootloader.

After ISP or parallel programming, the possible contents of the Flash memory are sum-
marized in Figure 40:

Figure 40. Flash Memory Possible Contents

FFFFh
Virgin Application Virgin Application Virgin Virgin
or or or
Application Application Application
Dedicated Dedicated
ISP ISP
0000h
After Parallel  After Parallel After Parallel
Default After ISP After ISP Programming Programming Programming
Memory Organization When the EA pin is high, the processor fetches instructions from internal program Flash.

If the EA pin is tied low, all program memory fetches are from external memory.

AIMEL %9
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Display Data Description

Figure 50. Display Flow

Host Bootloader
‘ Send Display Command |. __ __ | Displ ay_CPfM‘@”E, _____ <| Wait Display Command
OR Checksum error
Y
|Wait Checksum Error | - X' & CR&LF _| send Checksum Err(ﬁ
COMMAND ABORTED
OR "o
l Wait Security Error ‘ |- L'&CR&LF - Send Security Errorj

COMMAND ABORTED

\4
‘ Read Data

Q All Data Read

Complet Frame
Y
— "Address ="
Wait Display Data | — —| — — T di e | T T T T
F— —| — — =& Rea Ing value | | | Send Display Data
CR&LF
F_-— - . — — — — 4
All Data Read O Q All Data Read
COMMAND FINISHED COMMAND FINISHED

Example
Display data from address 0000h to 0020h
HOST : 05 0000 04 0000 0020 00 D7
BOOTLOADER : 05 0000 04 0000 0020 00 D7
BOOTLOADER 0000=----- data------ CRLF (16 data)
BOOTLOADER 0010=----- data------ CRLF (16 data)
BOOTLOADER 0020=data CR LF (1 data)

AIMEL 11
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Table 84. AC Parameters for a Fix Clock

-M
Symbol Min Max Units
Txixe 300 ns
Tovhx 200 ns
Txrox 30 ns
TxHDX 0 ns
Txhov 117 ns

Table 85. AC Parameters for a Variable Clock

Standard X Parameter For
Symbol Type Clock X2 Clock -M Range Units
Tyt Min 12T 6T ns
Tovhx Min 10T-x 5T-x 50 ns
Txrox Min 2T-x T-x 20 ns
TxHox Min X X 0 ns
TyHpv Max 10T-x 5T-x 133 ns
Shift Register Timing
Waveforms
INSTRUCTION | O | 1 | 2 | 3 | 4 |5 |6 T |8
=Ty x
CLOCK

OUTPUT DATA

WRITE to SBUF
INPUT DATA

CLEARRI

External Clock Drive

Waveforms Vee-0.5Ve -
\A—W
0.45 0.2V-0.1 Tenes
TCHCL b < TCLCX TCLCH
< TCLCL o
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Figure 56. Internal Clock Signals
STATE4  STATES , STATE6 , STATEL , STATE2  STATE3 , STATE4 , STATES
INTERNAL
cLock pi|pP2|pPi|pP2|pPi|pP2|pPL|pP2|pP|P2|PL|P2|PL|P2fP1]epe

XTAL2

ALE | |
THESE SIGNALS ARE NOT ACTIVATED DURING THE
PSEN
PO DATA] PCLOUT DATA] PCLOUT DATA PCLOUT
AMP AMP AMP
FLOA Li FLOAT_.I L_ FLOAT.
P2 (EXT) INDICATES ADDRESS TRANSITIDNS
READ CYCLE

RD | |

PCL OUT (IF PROGRAM
MEMORY IS EXTERNAL)

PO [[DPLORRTOUT [DATH |_V_|

SAMPLED

L FLOAT >|
P2 INDICATES DPH OR P2 SFR TO PCH TRANSITION
WRITE CYCLE
WR | | PCLOUT (EVEN IF PROGRAM

MEMORY IS INTERNAL)

PO [[DPLORREOUT \m
| N, |[PCL OUT (IF PROGRAM
e DATA OUT MEMoRy 15 EXTERNAL

P2 INDICATES DPH OR P2 SFR TO PCH TRANSITION

PORT OPERATION

MOV PORT SRC OLD DATANEW DATA
PO PINS SAMPLED PO PINS SAMPLED
MOV DEST PO N
MOV DEST PORT (P1. P2. P3) _ P1, P2, P3 PINS SAMPLED P1, P2, P3 PINS SAMPLED
(INCLUDES INTO. %0 Tl) N m
SERIAL PORT SHIFT CLOCK Ny RXD SAMPLED

TXD (MODE 0) |

This diagram indicates when signals are clocked internally. The time it takes the signals to propagate to the pins, however,
ranges from 25 to 125 ns. This propagation delay is dependent on variables such as temperature and pin loading. Propaga-
tion also varies from output to output and component. Typically though (T, = 25°C fully loaded) RD and WR propagation
delays are approximately 50 ns. The other signals are typically 85 ns. Propagation delays are incorporated in the AC
specifications.
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