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ABSTRACT

Mr.Rattasart Ammarit ID: 40010640
Mr.Roongroj Pongsapich ID: 40010645
Mr.Worrapat Turalak ID: 40010675

Assoc. Prof. Dr.Manas Sangworasilp (Adviser)

5 Semestor, Educational Year 2000

In this Project, The Microcontroller Gang Programmer, is designed to serve the industries
that have to update/produce large number of microcontroller each time instead of programming
the IC one-by-one, We design this Microcontroller Gang Programmer to help them program more

than one IC at the same time.
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Flash Programming Modes

Mode RST/VPP P3.2/PROG P3.3 P3.4 P3.5 P3.7
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R
Chin Erase 12V 120 H L L 15
—_—
Read Sigrature Byte H H L L L L

Notes: 1. The internal PERCM address counter is reset 1o 000H on the rising edge of RST and is advanced by a positive pulse at

XTAL 1 pin.

EES

Chip Erase reguires a 10 ms PROG pulse
P3.1 is puiled Low dunng programming to indicate RCYBSY
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Figure 3. Programming the Flash Memory

Figure 4. Verifying the Flash Memory
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Connector DB-9 Connector DB-25 Signal Name Direction
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7 4 Request To Send : RTS Output
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9 22 Ring Indicator : RI Input
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1 0118 MSComm32.0CX A C:\Windows\System (61450 Windows 95, 98, ME)
W5ef C:\WinNT\System32 (15U Windows NT/2000) Aeg1]

C:\WINDOWS\SYSTEH>dir MSComm32_ocx

Uolume in drive C is DISK1_UOL1
Uolume Serial Humber is 8AAD-5D38
Directory of C:\WINDOWS\SYSTEHM

MSCOMM32 OCX 103,744 06-24-98 12:00a MSCOMM3IZ_0CX
1 file(s) 103,744 bytes
0 dir(s) 1,876.18 MB free

C:\WINDOWS\SYSTEH> g

2. lielasanes C:\Windows\System uazionlisunsy RegSVR32 exc Taghud
Aagl

Y

C:\WIHDOWS\SYSTEM>RegSUR32 MSCorm32_ocx
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. Palette page: iActiveX 'é

© Urit dirname:  [C:\Program Files\Biorland\Delphi5tImportsh

Search path: g$[DELPHI}\Lib,!IDELPHI]\Bin:$[DELPHIl'\lmpollr;;i”.
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Var MSComm1 : TMSComm;
TargetStr : String;
Begin
MSComm1.CommPort := 2;
MSComm1.Settings := “19200,N,8,1";
MSComm1.PortOpen := True;
MSComm1.Output := “Hello”;
If MSComm1.InBufferCount <> 0O then TargetStr:=MSComm1.Input;
MSComm1.PortOpen := False;
End.
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Features

e Compatible with MCS-51™ Products

¢ 2K Bytes of Reprogrammable Flash Memory
— Endurance: 1,000 Write/Erase Cycles

2.7V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Two-level Program Memory Lock

128 x 8-bit Internal RAM

15 Programmable /O Lines

Two 16-bit Timer/Counters

Six Interrupt Sources

Programmable Serial UART Channel

Direct LED Drive Outputs

On-chip Analog Comparator

Low-power ldle and Power-down Modes

Description

The AT89C2051 is a low-voltage, high-performance CMOS 8-bit microcomputer with
2K bytes of Flash programmable and erasable read only memory (PEROM). The
device is manufactured using Atmel's high-density nonvolatile memory technology
and is compatible with the industry-standard MCS-51 instruction set. By combining a
versatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89C2051 is a power-
ful microcomputer which provides a highly-flexible and cost-effective solution to many
embedded control applications.

The AT89C2051 provides the following standard features: 2K bytes of Flash, 128
bytes of RAM, 15 /O lines, two 16-bit timer/counters, a five vector two-level interrupt
architecture, a full duplex serial port, a precision analog comparator, on-chip oscillator
and clock circuitry. In addition, the AT89C2051 is designed with static logic for opera-
tion down to zero frequency and supports two software selectable power saving
modes. The ldle Mode stops the CPU while allowing the RAM, timer/counters, serial
port and interrupt system to continue functioning. The power-down mode saves the
RAM contents but freezes the oscillator disabling all other chip functions until the next
hardware reset.

Pin Configuration

PDIP/SOIC
A

RST/VPP (1 20 vce

(RXD) P3.0 0 2 19QP1.7

(TXD)P3.1 03 18 P1.6

XTAL2 [ 4 170P1S

XTAL1 5 16[0P1.4

(INTO) P3.200 6 150P1.3

(NTT)P3.3007 143P1.2
(TO)P3.408 1300 P1.1 (AIN1)
T1yP3s509 12[JP1.0 (AINO)

GND( 10 11 P37

AIMEL

Ty R

8-bit
Microcontroller
with 2K Bytes
Flash

AT89C2051
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Programming The Flash

The AT89C2051 is shipped with the 2K bytes of on-chip
PEROM code memory array in the erased state (i.e., con-
tents = FFH) and ready to be programmed. The code
memory array is programmed one byte at a time. Once the
array is programmed, to re-program any non-blank byte,
the entire memory array needs to be erased electrically.

Internal Address Counter: The AT89C2051 contains an

internal PEROM address counter which is always reset to

000H on the rising edge of RST and is advanced by apply-
ing a positive going pulse to pin XTAL1.

Programming Algorithm: To program the AT89C2051,

the following sequence is recommended.

1. Power-up sequence:
Apply power between Vc and GND pins
Set RST and XTAL1 to GND

2. Set pin RST to “H”
Set pin P3.2 to “H”

3. Apply the appropriate combination of “H” or “L" logic
levels to pins P3.3, P3.4, P3.5, P3.7 to select one of the
programming operations shown in the PEROM Pro-
gramming Modes table.

To Program and Verify the Array:

4. Apply data for Code byte at location 000H to P1.0 to
P1.7.

5. Raise RST to 12V to enable programming.

6. Pulse P3.2 once to program a byte in the PEROM array
or the lock bits. The byte-write cycle is self-timed and
typically takes 1.2 ms.

7. To verify the programmed data, lower RST from 12V to
logic “H” level and set pins P3.3 to P3.7 to the appropiate
levels. Output data can be read at the port P1 pins.

8. To program a byte at the next address location, pulse
XTAL1 pin once to advance the internal address
counter. Apply new data to the port P1 pins.

9. Repeat steps 5 through 8, changing data and advancing
the address counter for the entire 2K bytes array or until
the end of the object file is reached.

10.Power-off sequence:
set XTAL1 to “L”
set RST to “L”

Turn V¢ power off

Data Polling: The AT89C2051 features Data Polling to
indicate the end of a write cycle. During a write cycle, an
attempted read of the last byte written will result in the com-
plement of the written data on P1.7. Once the write cycle
has been completed, true data is valid on all outputs, and

the next cycle may begin. Data Polling may begin any time
after a write cycle has been initiated.

Ready/Busy: The Progress of byte programming can also
be monitored by the RDY/BSY output signal. Pin P3.1 is
pulled low after P3.2 goes High during programming to indi-
cate BUSY. P3.1 is pulled High again when programming is
done to indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been

programmed code data can be read back via the data lines

for verification:, :

1. Reset the internal address counter to 000H by bringing
RST from “L” to “H".

2. Apply the appropriate control signals for Read Code data
and read the output data at the port P1 pins.

3. Pulse pin XTAL1 once to advance the internal address
counter.

4. Read the next code data byte at the port P1 pins.

5. Repeat steps 3 and 4 until the entire array is read.

The lock bits cannot be verified directly. Verification of the
lock bits is achieved by observing that their features are
enabled.

Chip Erase: The entire PEROM array (2K bytes) and the
two Lock Bits are erased electrically by using the proper
combination of control signals and by holding P3.2 low for
10 ms. The code array is written with all “1”s in the Chip
Erase operation and must be executed before any non-
blank memory byte can be re-programmed.

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 000H, 001H, and 002H, except that P3.5 and
P3.7 must be pulled to a logic low. The values returned are
as follows.

(O00H) = 1EH indicates manufactured by Atmel
(001H) = 21H indicates 89C2051

Programming Interface

Every code byte in the Flash array can be written and the
entire array can be erased by using the appropriate combi-
nation of control signals. The write operation cycle is self-
timed and once initiated, will automatically time itself to
completion.

All major programming vendors offer worldwide support for
the Atmel microcontroller serizs. Please contact your local
programming vendor for the appropriate software revision.



Flash Programming Modes

| Mode RST/VPP P3.2/PROG P3.3 P3.4 P35 P3.7
 Write Code Data™® 12v L H H H
| v

| Read Code Data'") H H L H
! Write Lock L Bit-1 12V H H H
| i B Re Tl

| L Bit-2 12V H H L L
| | —

| Chip Erase 12V @ H i L L
‘; TN

| Read Signature Byte H H L L L T

Notes:
XTAL 1 pin.

2. Chip Erase requires a 10 ms PROG pulse. Qo \
3. P3.1is pulled Low during programming to indicate RDY/BSY.

Figure 3. Programming the Flash Memory

5V
AT89C2051 N
RDY/BSY <«— P3.1 /R Al
PROG : _____PGM
—» P3.2 P1 |« DATA
“——» P33
SEEFLASH  — | P34
PROGRAMMING —
MODES TABLE = ——» P3.5
_——» P3.7
e = A XTALY RST [« VIV,
TO INCREMENT ——| GND
ADDRESS COUNTER

Figure 4. Verifying the Flash Memory

1

>

SEEFLASH .
PROGRAMMING -

MODES TABLE | ———p

e

>

AIMEL

AT89C2051

P3.2
P3.3
P3.4
P3.5
P3.7

XTAL1

-| GND

VCC

P1

RST 1«

1. The internal PEROM address counter is reset to 000H on the rising edge of RST and is advanced by a positive pulse at

5V

PGM
DATA
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Flash Programming and Verification Characteristics
T, =0°C 10 70°C, Voo = 5:0+:10%

Symbol Parameter Min Max Units
Vep Programming Enable Voltage 11.5 12.5 \Y
lpp Programming Enable Current 250 pA
toveL Data Setup to PROG Low 1.0 us
taHDx Data Hold after PROG 1.0 us
teisn P3.4 (ENABLE) High to Vpp 1.0 us
tsnaL Vep Setup to PROG Low 10 us
tamsL Vpp Hold after PROG 10 us
taLaH PROG Width 1 110 Us
terqy ENABLE Low to Data Valid 1.0 us
tenaz Data Float after ENABLE 0 1.0 us e
s PROG High to BUSY Low 50 ns
twe Byte Write Cycle Time 2.0 ms
tarm RDY/BSY\ to Increment Clock Delay 1.0 us
thiL Increment Clock High 200 ns
Note: 1. Only used in 12-volt programming mode.
Flash Programming and Verification Waveforms
PORT1 AT SAT NG G L0057 PN D
5 K vy A GHD Nt
P32 AN\« L , ‘ oS
(PROG) AN 4 ) § 74
lanot (N, N > tonst
RST NN\ Yo Ve T NN LOGIC 1,
Moph e risan NN e oG P T e
e *+—tensn M A e
P3.4 i |
(ENABLE) — A o : s
P8
(RDY/BSY) A e BUSY READY
XTALA e il
(INCREMENT i I SR e T SR I Rl e b
ADDRESS)
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Absolute Maximum Ratings*

Operating Temperature ..........cceeeveneneeceenenn. -55°Cto +125°C
Storage Temperature ..........c.cceeeeeeeeenencenenns -65°Cto +150°C

Voltage on Any Pin

with Respect to Ground.........ccoeeveieeeineeeieennee -1.0V to +7.0V
Maximum Operating Voltage ......c..cocevevemeeiirennniiicneees 6.6V
DC Output CUITENL....c.ccuverirrrieirteee e 25.0 mA

DC Characteristics

*NOTICE:

Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-
age to the device. This is a stress rating only and
functional operation of the device at these or any
other conditions beyond those indicated in the
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affectdevice
reliability.

T, =-40°C to0 85°C, Ve = 2.0V to 6.0V (unless otherwise noted)

Symbol Parameter Condition Min Max Units
Vi Input Low-voltage -0.5 0.2 Ve - 0.1 v
Viu Input High-voltage (Except XTAL1, RST) 0.2 Vgc+ 0.9 Vec +0.5 Vv
A\ Input High-voltage (XTAL1, RST) 0.7 Ve Ve +0.5 v
VoL Output Low-voltage!" lo, = 20 MA, Vgc =5V 0.5 v
(Ports 1, 3) lop =10 mA, V¢e =2.7V
Von Output High-voltage lon = -80 UA, Ve =5V £ 10% 2.4 v
Ports 1, 3
( : lon =-30 uA 0.75 Ve v
lon =-12 pA 0.9 Ve v
n Logical O Input Current Vy = 0.45V -50 pA
: (Ports 1, 3)
e Logical 1 to 0 Transition Current | Viy =2V, Voo =5V £ 10% -750 pA
(Ports 1, 3)
I Input Leakage Current 0< Viy<Vee +10 pA
(Port P1.0, P1.1)
Vos Comparator Input Offset Voltage | Voo =5V 20 mV
Vewm Comparator Input Common 0 Vee v
Mode Voltage
RRST Reset Pull-down Resistor 50 300 KQ
Co Pin Capacitance Test Freq. =1 MHz, T, = 25°C 10 pF
lec Power Supply Current Active Mode, 12 MHz, V¢ = 6V/3V 15/5.5 mA
Idle Mode, 12 MHz, V¢ = 6V/3V 51 mA
P1.0 & P1.1 =0V or V¢
Power-down Mode® Vee =6V P1.0 & P1.1 =0V or V¢ 100 uA
Vee =3V P1.0 & P1.1 =0V or V¢ 20 pA
Notes: 1. Under steady state (non-transient) conditions, o, must be externally limited as follows:

Maximum lg, per port pin: 20 mA

Maximum total |, for all output pins: 80 mA
If Io, exceeds the test condition, Vo may exceed the related specification. Pins are not guaranteed to sink current greater
than the listed test conditions.

2. Minimum V¢ for Power-down is 2V.

AIMEL 0
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Pin Configurations

PDIP
T2)P10C]1 40|=vee
(T2 EX) P1.1C]2 39 [1 P0.0 (ADO)
P120]3 38 [3 PO.1 (AD1)
P1.304 37 [3 P0.2 (AD2)
(SS)P1.40]5 36 [ P0.3 (AD3)
(MOSN) P1.5C]6 35 [ P0.4 (AD4)
(MISO) P1.6 |7 347 PO.5 (AD5)
(sc)P1.7C]8 33 [1 PO.6 (AD6)
RSTO]9 32 [3 P0.7 (AD7)
(RXD) P3.0 ] 10 31 [J EAVPP
(TXD) P3.1 ] 11 30 [J ALE/PROG
(INTO) P32 12 293 PSEN
(INT1) P33 ] 13 28 [1 P2.7 (A15)
(T0) P34 T} 14 27 [1P2.6 (A14)
(T)P35015 26 [ P2.5 (A13)
(WR) P3.6] 16 25[1P2.4 (A12)
(RD)P3.7 {17 24[1P2.3 (A1)
XTAL2 (] 18 231 P2.2 (A10)
XTAL1 T] 19 222 P2.1 (A9)
GND 20 21[2 P2.0 (A8)
PQFP/TQFP
s O_ gcgag
g4 BE 2222
R e I R
iaaaszsecgese
mitel B Sub. - Sals. — .8l
3299593835883
(MOSI) P1.5] 1 332 P04 (AD4)
(MISO) P1.6 T 2 322 PO.5 (ADS)
(ScK) P1.70]3 31[Z PO.6 (ADS)
RSTC]4 30[ PO.7 (AD7)
(RXD) P3.0C]5 29[C EAVPP
NCOl6 28[CNC
(TXD) P31 7 27 [- ALE/PROG
(iNTO) P3.2°]8 26 [ PSEN
(INTT) P3.30 9 25[C P2.7 (A15)
(To)P3.4 ] 10 24[° P2.6(A14)
(T1)P35T] 11 23[7 P25 (A13)
gz e sy
SOO U BT U o
2adz823sdq
L& g ogal e
13 R4

Pin Description

vcc
Supply voltage.

GND

Ground.

Port 0

Port 0 is an 8-bit open drain bbi-didirectional I/O port. As an
output port, each pin can sink eight TTL inputs. When 1s

are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multiplexed low-
order address/data bus during accesses to external

2 AT89S8252

PLCC
e & §Z8%3
8 pE 222z
o Ll e CRS P i s
Taaaaz2Se8Re
e o
(Mos)) P1.50]7 o ¥¥¥ET b, (AD4)
(MISO) P1.6C|8 381 P0.5 (AD5)
(SCK) P1.70|9 371 P0.6 (ADS)
RST (|10 36[1] P0.7 (AD7)
(RXD) P3.0 {11 35[1 EAVPP
NC ] 12 34[INC
(TXD) P3.1 {13 33 [ ALE/PROG
(INTO) P3.2 | 14 32[1PSEN
(INTT) P3.3 {15 31[1P2.7 (A15)
(T0)P3.4 {16 301 P2.6 (A14)
]

(T1)P35C Vg o SsN3388n €‘@‘..‘2-9 ] P2.5 (A13)
JogUoooouUguoyg
aaJd322853a%
cai@gTaaacaa
T8 x X e oS-
ze -

program and data memory. In this mode, PO has internal
pullups.

Port 0 also receives the code bytes during Flash program-
ming and outputs the code bytes during program
verification. External pullups are required during program
verification.

Port 1

Port 1 is an 8-bit bi-directional I/O port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (I,.) because of the internal pullups.




Features

e Compatible with MCS-51™ Products

* 8K Bytes of In-System Reprogrammable Downloadable Flash Memory
— SPI Serial Interface for Program Downloading
- Endurance: 1,000 Write/Erase Cycles

* 2K Bytes EEPROM

— Endurance: 100,000 Write/Erase Cycles

4V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Three-level Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable /O Lines

Three 16-bit Timer/Counters

Nine Interrupt Sources

Programmable UART Serial Channel

SPI Serial Interface

Low-power Idle and Power-down Modes

Interrupt Recovery From Power-down

Programmable Watchdog Timer

Dual Data Pointer

Power-off Flag

® © o e o o o o o ©o ©o o o o

Description

The AT89S8252 is a low-power, high-performance CMOS 8-bit microcomputer with
8K bytes of downloadable Flash programmable and erasable read only memory and
2K bytes of EEPROM. The device is manufactured using Atmel’s high-density nonvol-
atile memory technology and is compatible with the industry-standard 80C51
instruction set and pinout. The on-chip downloadable Flash allows the program mem-
ory to be reprogrammed in-system through an SPI serial interface or by a
conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU
with downloadable Flash on a monolithic chip, the Atmel AT89S8252 is a powerful
microcomputer which provides a highly-flexible and cost-effective solution to many
embedded control applications. )

The AT89S8252 provides the following standard features: 8K bytes of downloadable
Flash, 2K bytes of EEPROM, 256 bytes of RAM, 32 I/O lines, programmable watch-
dog timer, two data pointers, three 16-bit timer/counters, a six-vector two-level
interrupt architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In
addition, the AT89S8252 is designed with static logic for operation down to zero fre-
quency and supports two software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timer/counters, serial port, and interrupt sys-
tem to continue functioning. The Power-down mode saves the RAM contents but
freezes the oscillator, disabling all other chip functions until the next interrupt or hard-
ware reset.

The downloadable Flash can be changed a single byte at a time and is accessible
through the SPI serial interface. Holding RESET active forces the SPI bus into a serial
programming interface and allows the program memory to be written to or read from
unless Lock Bit 2 has been activated.

ATmEL
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8-bit
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Idle Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

Note that when idle mode is terminated by a hardware
reset, the davice normally resumes program execution

from where it left off, up to two machine cycles before the
internal reset algorithm takes control. On-chip hardware
inhibits access to internal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when idle mode is termi-
nated by a reset, the instruction following the one that
invokes idle mode should not write to a port pin or to exter-
nal memory.

Status of External Pins During Idle and Power-down Modes

Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
Idle Internal 1 1 Data Data Data Data
Idle External 1 1 Float Data Address Data
Power-down Internal 0 0 Data Data Data Data
Power-down External ; 0 0 Float Data Data Data

Power-down Mode

In the power-down mode, the oscillator is stopped and the
instruction that invokes power-down is the last instruction
executed. The on-chip RAM and Special Function Regis-
ters retain their values until the power-down mode is
terminated. Exit from power-down can be initiated either by
a hardware reset or by an enabled external interrupt. Reset
redefines the SFRs but does not change the on-chip RAM.
The reset should not be activated before V is restored to
its normal operating level and must be held active long
enough to allow the oscillator to restart and stabilize.

To exit power-down via an interrupt, the external interrupt
must be enabled as level sensitive before entering power-
down. The interrupt service routine starts at 16 ms (nomi-
nal) after the enabled interrupt pin is activated.

Lock Bit Protection Modes(V®

Program Memory Lock Bits

The AT89S8252 has three lock bits that can be left unpro-
grammed (U) or can be programmed (P) to obtain the
additional features listed in the following table.

When lock bit 1 is programmed, the logic level at the EA pin
is sampled and latched during reset. If the device is pow-
ered up without a reset, the latch initializes to a random
value and holds that value until reset is activated. The
latched value of EA must agree with the current logic level
at that pin in order for the device to function properly.

Once programmed, the lock bits can only be unpro-

grammed with the Chip Erase operations in either the
parallel or serial modes.

Program Lock Bits
LB1 | LB2 | LB3

. Protection Type

1 U u u No internal memory lock feature.

2 P U u

MOVC instructions executed from external program memory are disabled from fetching code bytes
from internal memory. EA is sampled and latched on reset and further programming of the Flash
memory (parallel or serial mode) is disablec.

3 R ] Same as Mode 2, but parallel or serial verify are also disabled.
4 P P+ Same as Mode 3, but external execution is also disabled.
Notes: 1. U = Unprogrammed

2. P = Programmed



AINEL

Flash and EEPROM Parallel Programming Modes

Data VO Address

Mode RST | PSEN ALE/PROG EA/Vpp P2.6 | P2.7 | P3.6 | P3.7 P0.7:0 P2.5:0 P1.7:0
Serial Prog. Modes H ht" h" X
Chip Erase H Leslen o 12V H L L L X X
Write (10K bytes) Memory H L TN e 12v L H H H DIN ADDR
Read (10K bytes) Memory H L H 12v L L H H DOUT ADDR
Write Lock Bits: H L e 12v H 5 H L5 DIN X

Bit - 1 P0.7=0 X

Bit-2 P0.6=0 X

Bit- 3 P0.5=0 X
Read Lock Bits: H L H 12V H H & L DOUT X

Bit- 1 @P0.2 X

Bit- 2 @P0.1 X

Bit-3 @P0.0 X
Read Atmel Code H L H 12V L 15 L, L DOUT 30H
Read Device Code H L H 12v o b L L DOUT 31H
Serial Prog. Enable H Ul e f 12V I H L H P0.0=0 X
Serial Prog. Disable H RS 12v L H L H | Po.0=1 X
Read Serial Prog. Fuse H L H 12v H H L H @P0.0 X

Notes: 1. “h” = weakly pulled “High” internally. 3. P3.4is pulled Low during programming to indicate
2. Chip Erase and Serial Programming Fuse require a RDY/BSY.
10 ms PROG pulse. Chip Erase needs to be per- 4. “X"=don't care

formed first before reprogramming any byte with a
content other than FFH.



Figure 13. Programming the Flash/EEPROM Memory

+5V
AT89S8252 o
appR, AL AT by Voo
0000H/27FFH e
P20 - P25 PO |4—
A8 - A13 DATA
—=—p P2, Dl o
SEE FLASH P . ALE |4 PROG
PROGRAMMING / ~— % P27
MODES TABLE \ ———» P3.6
—» P37
————— XTAL2 ER At
324 MHz|  ~
——@&———— XTAL RST |e—— V,
®&— GND PSEN

|
i |

Figure 14. Verifying the Flas/EEPROM Memory

+5V
AT8958252 o
aobR. 20X of W :
0000H/2FFFH PGM DATA
P2.0 - P25 PO \—» (USE 10K
gafeily PULLUPS)
—>»{ P2.6 v (@
SEE FLASH | .| poy |~ o A
PROGRAMMING )
MODES TABLE | —» 7°
——p{ P3.7
T ®———IXTAL? EA [¢—— V,,
324 Mhz| -
—&———— XTAL1 RST [a-— - V,,
e GND FeEm -

AT89S8252

Figure 15. Flash/EEPROM Serial Downicading

AT8958252
VCC
'NST,SES;'ON -~ -» P1.5/MOSI
DATA OUTPUT <~ P1.6/MISO
CLOCK IN --—-—» P1.7/SCK
~ XTAL2
324 MHz| L
o
g | XTALI RST
e GND

+4.0V to 6.0V
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Flash Programming and Verification Characteristics — Parallel Mode
Ta = 0°C to 70°C, Ve = 5.0V £ 10%

Symbol | Parameter "~ Min Max Units
Vpp Programming Enable Voltage 11.5 12.5 \%
lpp Programming Enable Current 1.0 mA
MeLcl Oscillator Frequency 3 24 MHz
taver Address Setup to PROG Low 48tg, oL

A Address Hold after PROG - 48tcicL

tovaL Data Setup to PROG Low 48tcioL

taHpx Data Hold after PROG 48tcicL

e P2.7 (ENABLE) High to Vsp 48t o,

teiict Vpp Setup to PROG Low 10 us
taien PROG Width 1 110 us
tavav Address to Data Valid 48tc oL

oy ENABLE Low to Data Valid 48tc o1

tenaz Data Float after ENABLE ‘ 0 48t o,

tanaL PROG High to BUSY Low 1.0 us
twe | Byte Write Cycle Time 2.0 ms
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Flash/EEPROM Programming and Verification Waveforms — Paralle! Mode

PROGRAMMING VERIFICATION
P1.0 - P1.7 . S
P2.0 - P25 4 ADDRESS ,’j ADDRESS
<+ tavav
———
PORT O € DATA IN DATA-QUT p———""
™ tover  taHox [*
tavaL tahax
ALE/PROG AN
tshoL [ et
i Ve
EAN e il i | g T e T T S e
e EHSH el B +— tenaz
(ENABLE)
teHBL —]
P3.4
(RDY/BSY) BUSY READY
twe

Serial Downloading Waveforms

SERIAL CLOCK INPUT

SCK/P1.7 X2 A ATATRIAT A | PS4
‘7 6 5 4 3 44 1 0
]
]

SERIAL DATA INPUT

MOSI/P1.5 ‘MSB I i I i LSB!
1

SERIAL DATA OUTPUT i

MISO/P1.6 MSB' ‘ S8
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