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ABSTRACT
This project presents Bank — Note Reading Machine for 20 Bahts which can check the
counterfeit and display on LCD .
To practice of reading in value of paper money is check the size because in the
future each value of paper money will be standand size in the width and long.
To checking in counterfeit is detection the reflected of incident light on the paper

money. All of operation is controlled by MCS — 51 microcontroller.
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Type or part number
of op amp

+V Positive voltage
supply terminal
{not always shown)

;’Tnverting input

{indicated by minus sign) Output terminal

Noninverting input
{indicated by plus sign)

-V Negative voltage
supply terminal
{not always shown)

Other leads for
frequency compensation
or null adjustiment

{not always shown)
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IN:

PO, #000H
P1,#003H
P2,#000H

P3, #0FFH
INIT_LCD
READING
A,P1
A,#00000011B

A,#00000000B, IN

RO, #94

PO, #100111008B
DELAY
CHECK_SHORT
PO,#00110110B
DELAY
CHECK_SHORT
PO, #01100011B
DELAY
CHECK_SHORT
PO, #11001001B
DELAY
CHECK_SHORT
RO, FWD1

FWD3

FWD3

FWD3

PO, #10011100B
DELAY
CHECK_BAHT
P0,#00110110B
DELAY
CHECK_BAHT
PO,#01100011B
DELAY
CHECK_BAHT
PO, #11001001R
DELAY
CHECK_BAHT



CthK _SHORT: MOV A,P1
ANL A,#00000011B
CJINE A,#00000001B, EXIT
ACALL COUN
LJIMP RWD1

EXIT: RET
CHECK BAHT: MOV A,P1
ANL A,#00000011B
CINE A,#00000001B, EXIT1
MOV A, Pl
ANL A,#00000101B

CJINE A,#00000001B, EXIT2
ACALL BAHT
SJMP RWD1

EXIT24 ACALL COUN

SJIJMP RWD1

EXIT1 RET

CHECK L BXTT: MOV A, Pl

ANL A,#00000011B
CJINE A,#00000010B, EXIT3
LJMP IN

EXIT3: MOV A,P1
ANL A,#00000011B

CJINE A,#00000000B, EXIT4
LJIMP RWD2

EXIT4 RET
T R WS o (o PR A T i ot s v | R ) S

RWD1: MOV RO, #150

RWD2 : MOV PO, #11001001B
ACALL DELAY
MOV PO, #01100011B
ACALL DELAY
MOV PO,#00110110B
ACALL DELAY
MOV PO, #10011100B

ACALL DELAY
DJINZ RO, RWD2

JNB P1.0,EXITS
EXITs LJIMP IN
i e o ST ns v Sl s i e i A 8 D |
;DELAY
DELAY MOV 5,#7
RTAL: MOV 7,#5
AR1: MOV 6,#040H
AR2: NOP
NOP
DJNZ R6,AR2
DJINZ R7,AR1
CNZ R5, RT1
RET



COUN :

BAHT:

READING:

INIT_LCD:

LCD_CLR:

LCD_HOME:

LCD_CLR

LCD_ADDR, #000H

SET_ADDR_LCD
DPTR, #VR1
WRLINE_LCD

LCD_ADDR, #040H

SET_ADDR_LCD
DPTR, #VR2
WRLINE_LCD
DELAY_1s
DELAY_1s

LCD_CLR

LCD_ADDR, #000H

SET_ADDR_LCD
DPTR, #VR3
WRLINE_LCD

LCD_ADDR, #040H

SET_ADDR_LCD
DPTR, #VR4
WRLINE_LCD
DELAY_1s
DELAY_1s

LCD_CLR

LCD_ADDR, #000H

SET_ADDR_LCD
DPTR, #VRS
WRLINE_LCD

LCD_ADDR, #040H

SET_ADDR_LCD
DPTR, #VR6
WRLINE_LCD
DELAY 1s
DELAY 1s

DELAY_ 100ms
LCD_RS
P2,#00111000B
LCD_CLK
DELAY_10ms
P2,#00111000B
LCD_CLK
LCD_OFF
LCD_CLR

P2, #00000110B
LCD_CLK
LCD_HOME
LCD_RS

P2, #000000013
LCD _CLK

LCD_RS
P2,#00000010B

;Set Address 0QO0H

;ROw_1 Show LCD 'COUNTE!

iRow_1 Show LCD 'RFEIT!

;Set Address 00H

;Row_1 Show LCD ' 20

;Row_1 Show LCD ' BAHT !

;Set Address 00H

;ROw_1 Show LCD 'READING! v

iRow_1 Show LCD MACHINE' !



LCALL LCD_CLK
RET

LCD_OFF: CLR LCD_RS
MOV P2,#00001000B
LCALL LCD_CLK
RET

LCD_CLK: SETB LCD_EN
LCALL LCD_DELAY
CLR LCD_EN
LCALL LCD_DELAY
RET

LCD_ON: CLR  LCD_RS
MOV  P2,#00001100B
LCALL LCD_CLK
RET

LCD_BLINK : CLR LCD_RS
MOV  P2,#00001111B
LCALL LCD_CLK
RET

LCD_LSHF: CLR  LCD_RS
MOV  P2,#00011000B
LCALL LCD_CLK
RET

LCD_RSHF: CLR  LCD_RS
MOV  P2,#00011100B
LCALL LCD_CLK
RET

SET_ADDR_LCD: CLR  LCD_RS
MOV A, LCD_ADDR

SETB ‘ACC.7
MOV P2,A
LCALL LCD_CLK
RET
WRCHAR_LCD: SETB LCD_RS

MOV P2, LCD_DATA
LCALL LCD_CLK
LCALL LCD_ON

RET
WRLINE_LCD: MOV RO, #0
WRLINE_LCD_1: SETB LCD RS

CLR ™i,

MOVC A,@A+DPTR

MOV  P2,A

LCALL LCD_CLK

INC DPTR

INC RO

CIJNE RO, #8,WRLINE_LCD_1
LCALL LCD_ON

WRLINE_LCD_2: . SETB LCD_RS
CUOLR R
MOVC A,@A+DPTR
MOV  P2,A
LCALL LCD_CLK
INC DPTR
INC RO

CIJNE RO, #16, WRLINE_LCD_2
LCALL LCD_ON
RET

LCD_DELAY : MOV 7,#002

LCD_DELAY_1 : MOV 6, #054H



LCD_DELAY_2: NOP
NOP
DJNZ R6,LCD_DELAY_2
DJNZ R7,LCD_DELAY_1

RET
DELAY_10ms: MOV  7,#010
DELAY_10ms_1: MOV 6,#0E6H
DELAY_10ms_2: NOP

NOP

DJNZ R6,DELAY_10ms_2
DJNZ R7,DELAY_10ms_1
RET
DELAY_100ms: MOV 7, #080
DELAY_100ms_1: MOV 6,#0E6H
DELAY_100ms_2: NOP
' NOP
DJINZ R6,DELAY_10ms_2
DJNZ R7,DELAY_10ms_1

RET
DELAY_1s: MOV 5,#40
DELAY_1s_1: LCALL DELAY_10ms
DJNZ R5,DELAY_1s_1
RET
DELAY_11s: MOV 5,#050
DELAY_11s_1: LCALL DELAY_10ms
DJNZ RS,DELAY_11s_1
RET
;DISPLAY TITLE
R n ) s i (A N 0 B R Ul B N 4
; 012345678
VR1: DB ' COUNTE'
VR2: DB 'RFEIT !
VR3: DB \ g A\ 2
VR4 : DB ' BAHT '
VRS : DB 'READING
VR6 : DB ' MACHINE'
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Features

* 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 KMemory Lock

256 x 8-bit Internal RAM

32 Programmable VO Lines

Three 16-bit Timer/Counters

Nine Interrupt Sources

Programmable UART Serial Channel

SPI Serial Interface

Lovw-power idie and Power-down tlodes

Interrupt Recovery From Power-down

Programmable Watchdog Timer

Dual Data Pointer

Power-off Flag

® @ & @ & » o 0 0 0 0 0 0 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 sel 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 manolithic chip, the Atmel AT89S8252 is a povieriul
microcompuler 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 ot EEPROM, 258 bytes of RAM, 32 /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 ATBIS8252 is designed wilh stalic logic for operation down to zero fre-
quency and supports two softwvare selectable power saving modes. The idie Mode

stops the CPU while allowing the RAM, timer/counters. serial port, and interrupt sys-

tem to continue functioning. The Power-down mede saves the RAM contents but
{reezes the oscillator, disabling all other chip functions unlil the next interrupt or hard-
ware resel. \

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

I!-IIIIII-IIIIIHD

8-bit
Microcontroller
with 8K Bytes
Flash

AT89S8252

Rav, G401E- 200
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Pin Configurations
PDIP

L2 0 e
S

PO REL )

5(A0%

Pin Description

vcce
Supply voltage.

GND
Ground.

Port 0 ;

Port 0 is an 8-bil open drain bbi-didirectional I/O port. As an
output pori, each pin can sink eight TTL inputs. When 1s
are written to port 0 pins,-the pins can be used as high-
impedance inputs.

Porl G can also be configured to be the mulliplexed low-
order address/data bus during accesses 1o external

PLCC

2
IR EN

1810112)

{
k
oo

1 P00 rAD:

‘:Em
3

Fim
tivee
AZTIPONNALT)

4
2
2
an

44

pregram and data memory. In this mode, PO has intemal
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 IO 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 pulied high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will sodirce
current (I, ) because of the intemal pullups.

2 AT89S8252 musss———————



AT89S8252

Block Diagram

P00 - PCT P20 - P27
AAAAAAAA AAAAAAAA

B et LT TR EEEPTERP TR TP “PRR SO SRS SN S0 SORRNRS S S0 »"""'i""'f’"""""""""" s

Ve ; ‘ ; :
I PORYT 0 DRIVERS I l PCRY 2 DRIVERS ' :

BND A A [y Y ¢
DL ; :

¢ ¢ .

| ! \
- 4 y !

RAXM ADDR. PORT 0 F 2
EEPROM REGISTER RAM L&TCH ek FLASH

A
|
4
PROGRAM
B STACK
' ADDRESS
GISTER ACC i PONTER REGISTER

A

< M BUFFER >
TMP2 TP !

L ; PC ol
ALY 4 WNCREMENTER i

INTERRUPT. SERIAL PGRT,
i i AND TRIER BLOCKS
Y i

i 4 4 : PROGRAM 1
psw ; i _ COUNTER .

INSTRUCTION ! '
REGISTE r . i A . = s ~ " S gt~ > orTR -

WATCH PORT 3 | PORT 1 SP PROGRAM
o6 LATCH | e || eonr [« ¥ PROSRA

PORT 3 DRIVERS .

R it T T N

YYYVYVYYVY YYVYYYVYVYY
P30 - P37 P10 - P17
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Some Port 1 pins provide additional functions. P1.0 and
P1.1 can be configured o be the timericounter 2 external
count input (P1.0/T2) and the timer/counter 2 trigger input
(P1.1/T2EX). respectively.

Pin Description

Furthermore. P1.4, P1.5, P1.6. and P1.7 can be conligured
as the SPI slave porl selecl, data inputioutput and shift
clock inputioulput pins as shown in the following table.

Port Pin | Alternate Functions
P1.c i T2 (externai count input 10 TimerCounter 25, i
i clock-out
P11 T2EX (1 cmef(,ounm 2 caplurefreload trigger
H ‘d dicectiun cont
P14 5§, (S!ave po1 select mpu
P15 | MOSI {Master data outout, slave data input p n
tor SPI chanm:-.')
P1.6 MISO (Master data mput slave data ommn pin
i lc' SPI cl.anne!)
P17 ! SCK (Masle' clo::k oulpm. slave ckrk inpul pin
i for SPI cl‘annei}

Port 1 also reccives the low-order address bytes during
Flash programming and verification.

Port 2

Port 2 is an 8-bit bi-directional IO port with internal pullups.
The Port 2 outpul buffers can sink/source four TTL inpuls.
When 1s are written to Port 2 pins, they are pulicd high by
the internal pullups and can be used as inputs. As inputs,
Pert 2 pins that are externally being pulied low will source
current (I, ) because of the intemal pullups.

Port 2 emits the high-order 2ddress byte during feiches
from external program memory and during accesses to
cxtemal data memery that use 16-bit addresses (MOVX @
DPTR). In this application, Port' 2 uses strong intemal pul-
lups when emitting 1s. During accesses to external data
memory that use 8-bit addresses (MOVX @ RI), Port 2
emits the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.

Port 3

Port 3 is an 8 bit bi-directional IO port with internal pullups.
The Pon 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins, they are pulled high by
the intemal pullups and can be used as inputs. As inputs,

Port 3 pins that arc externally being pulled low will source
current (1, ) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89S8252. as shown in the fellowing table.

Port 3 also receives some control signals for Flash pro-
gramming and verilication.

Port Pin 3 Alternate Functions

P3.0 l RXD {serial i mpm patf)

P3.1 ! TXD (serizl cutput porl) o E

P32 - ] ‘INTb-gexlemal interrupt O, B

P3.3 INT1 {external interrupt 1}

P3.4 ‘l C qlumc: (3] oxlcma' Inpul‘

PA3—5. i T! ilimer 1 exlemat mrut, o

P3 G WR wxmnal ddta memory wn:e wobe\

P37 | D jextornal data momory road siobe)
RST

Reset inpul. A high cn this pin for 1.0 machine cycles while
the oscillator is running resets the device.

Address Latch Enable is an output pulse for latching the
Tow byte of the address during accesses (o extemal mem-
ory. This piniis also the program pulse input (PROG) during
Fiash programming. .

In normat operation, ALE is emitled at a constant rate of 1/6
the oscillator frequency and may be used for external tim-
ing or clocking purposcs. Note, however, that one ALE
pulse is skipped during each access to external data
memory.

If desired, ALE operation can be disabled by setting bit 0 of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Sectting the ALE-disable bit has no
effect if the microcentroller is in external execution mode.

PSEN

Program Store Enable is the read strobe to external pro-
gram memory.

When the AT89S8252 is executing code from extemal pro-
gram memory, PSEN is activated twice each machine
cycle. excepl that two PSEN activations are skipped during
each access 1o external data memory.

EANNPP
External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-



g

gram memory locations starting at 0000H up to FFFFH.
Nolte. however, that if lock bit 1 is programmed, EA wil! be
internally latched on reset.

EA should be strapped to V¢ for intemal program execu-
tions. This pin also receives the 12-voll programming
enable voltage (V) during Flash programming when 12-
volt pregramming is selected.

Table 1. AT89S8252 SFR Map and Reset Values

XTAL1

Input to the inverting oscillator amplifier and input to the
internal clock operating circuit.

XTAL2 s
Output irom the inverting oscillator ampliticr.

n ] N
orgH | ! i orrn
— s o
L00eo0008 | Pt
i s T i i
| { ; !
o | ; | cEFH
L L " oc7
Y A ey e D E -——uumme ¥y g
COBH : ; D ONFH
PSW i sPCR .
000 | ooc00090 . 002001XX ;  0on
o | 12CON 121400 RCAPZH @ 12 | —
" GO0U0300 | XXXXXX0D COOGIC00 | OXIGEOGE |  PoF
CCOH P aCTH
" P W < h = 1T .
XX00000C | o5y
R, Z Ny i N
P3 ! ag
OBOH | / ; u87H
e SPsa ; :
CASH | oxc00090 COXXXXXX , i il
; X ' QATH
— : WY § ol
XXXXXXXX ; i j e
o L SRS FSSS——— I —— . o \ 3 e s o gl i, ¥ A s
H £ {
. . WIMCON b
S i ; 02000010 j 9
ss | TCON TMOD Lo w5 THO L L
0050000 | 00000000 | 00000000 | 000GCO00 | 00000000 |  000COG9 e
EBi PO sP oPoL OPOH DPIL i DPiH SFDR |  FCON a7H
1111114 00000111 | 00000000 | 00000000 | 00000000 | 00000000 | XXXXXXXX | OXXX0000
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Special Function Registers

A map of the an-chip memory arca calied the Special Func-
tion Register (SFR) space is shawn in Table 1.

Note that not all of the addresses are occupied. and unoc-
cupied addresses may not be implemented on the chip.
Read accesses to these addresses will in general return
random data, and write accasses will have an indeterminate
cfiect.

User software should not write 1s to these unlisted

Table 2. T2CON—Timer/Counter 2 Control Register

locations. since they may be used in future products to in-
vake new fealures. In that case, the resel or inactive values
of the new bits will always be 0.

Timer 2 Registers Control and status bits are contained in
registers T2CON (shown in Table 2) and T2MOD (shown in
Table 9} for Timer 2. The register pair (RCAP2H, RCAP2L)
are the Caplure/Reload registers for Timer 2 in 16 bit cap-
ture mode or 16-bit auto-relcad mode.

{ RCLK = 1 0r TCLK = 1.

T2CON Address = CCBH Reset Value = CO0C 00008
Bit Addressatle

N (2 T Exe2 RCLK [ TCLK { EXENz | TRz + CAZ | CPRLZ |
Symbol | Function
T2 ! Timer 2 overtlow fiag set by & Timer 2 overflow ans must be cieared by software. TF2 will not be set when either

" Timer 2 externa {lag set when either a caplure or reload is caused by a negative transition on T2EX and EXEN2 = 1.
¢ Witen Timer 2 intenupt is enabled, EXF2 = 1 will cause the CPU to vector to the Timer 2 interrupl reutine. EXF2 must be
i cleared by software. EXF2 doas not cause an interrupt in up/down counter moade {DCEN = 1}.

RCLK Receive ciock enzble. When set, causes the serial port 10 use Timer 2 overfiow pulses for its recaive clock in serial port

Modes 1 &nd 3. RCLK = 0 causes Timer 1 overflows to be usad for the receive clock.

TCLK ! Transmit clock enable. When sel. causes the sesial port (o use Timer 2 overflow pulses for its trensmit clock in serial port
. Modes | and 3. TCLK =0 causes Timer 1 overllews 10 be used for the trensmii clock.

EXEN2 * Timer 2 external enable. Whan set. alikwws a capture or reload to orcur as a result of 4 negative tansition on T2EX if

Timer 2 is not being used 10 clock the serial port. EXENZ = 0 causes Timer 2 1 ignare evenis at T2EX.

* Start'Stop contro! for Timer 2. TR2 = 1 slarts the timer,

Timar or counter seiect for Timer 2. C/T2 = 0 for timer fu

: Capture/Raload selact. CP/RLE = 1 causas caplures 1o occur an riegative transitions at T2EX if CXEN2 = 1. CP/RLZ = 0
| causes automatic refouads (o occur when Timer 2 ovediows or negative lransitions occur at T2EX vdien EXEN2 = 1. When

nctior.. CAT2 = 1 for ext -cnai event countet (tauing edge triggered).

i either RCLK or TCLK = 1, tis bitis ignored and the timer is forced 10 auto-rekoad on Timer 2 overfiow,



Watchdog and Memory Control Register The WMCON
register contains control bits for the Watchdog Timer

to select the 2K bytes on-chip EEPROM. and tc cnable
byte-write. The DPS bit selects one of two DPTR registers

o

(shownin Table 3). The EEMEN and EEMWE bits are used  available.
Table 3. WIMCON—Watchdog and Memory Control Register
WHCON Acdress = 9GH Resot Value = 6000 CC1CB
Ps2 Pst | pso | eewwe | even | ops | wotrst | worew
Bit 7 6 | 5 | 3 2 c
Symbol . Function
Ps2 Prescaler Bits for the Watchdog Timer. When all ihyee bils are sel to 07, the vatchdoy tirmer has a nerminat period of
PSi 16 ms. When &ll three bits are set to “1”, e neminal period is 2048 ms.
PSO 4

HOVX insteuction. User soltware should se

EEWEN

EENMWE EEPROM Data Memory Write Enable B Set this b 1o “1” before initiating byte write 10 on-chip EEPROM with: the
t this bit 1o “0" after EEPROM write is completed.

" Internal EEPROM Access Enable, When EEMEN = 1. the MOVX insiruction with DPTR will access on-chip EEPROM
instcad of external data memory. When EEMEN = 0. MOVX vith DPTR accossos external data momory,
DPS Data Poinler Register Select. DPS = G seiects the first bank of Dala Poirter Register, DPO, and DPS = 1 selects the
second bank, DP1
WDTRST : Waitchdog Timer Reset and EEPROM ReadyBusy Fizg. Each time this it is set 1o “1” by user software, a puise is
ROY/BSY . ganerated to reset the vaichdag timer. The WDTRST bit is then automatically resel 10 “0 in the next instruztion cycle.
The WDTRST bit is Write-Only. This bit also serves as the ROY/BSY flag in 2 Read-Only mode during EEPROM write.
ROY/BSY = 1 means that the EEPROM is ready 1o be pregrammed. Whilo programming eperations are being exccuted.
the RDY/BSY it equals “0” and is automatically reset to “1" when programming is completed.
{ WOTEN Watchcog Timer Enable Bit. WDTEN = 1 enabies the watchcog timer and WDTEN = 0 disables the watchgog tmer,

SPI Registers Control and status bits for the Serial Periph-
eral Interface are'conlained in registers SPCR (shown in
Table 4) and SPSR (shown in Table 5). The SPI data bits
are contained in the SPDR register. Writing the SPI data
register during serial data transler sets the Write Collision
bit, WCOL, in the SPSR register. The SPDR is double bufi-
ered for wriling and the values in SPDR are not changed by
Resel. )

. Interrupt Registers The global interrupt enable bit and the

individual interrupt enable bits are in the IE register. In
addition, the individual interrupt enable bit for the SPI is in
tha SPCR register. Two priorities can be set for each of the
six inferrupt sources in the IP register.

Dual Data Pointer Registers To facilitate accessing both
internal EEPROM and extemal data memory. two banks of
16 bit Data Pointer Registers are provided: DPQ at SFR
address locations 82H-83H and DP1 at 84H-85H. Bit DPS
= 0in SFR WMCON sclccts DPO and DPS = 1 selects
DP1. The uscr should always initialize the DPS bit to the
apprepriate value before accessing the respective Data
Pointer Register.

Power Off Flag The Power Off Flag (POF) is located at
bit_4 (PCON.4} in the PCON SFR. POF is set to “1” during
power up. It can be set and reset under software control
and is not affected by RESET.

AlmEL '
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Table 4. SPCR—SPI Control Register

SPCR Address = D5H Reset Value = 0000 01XXB
| SPIE | seG | DORD | MSTR  cpoL  cPiA | spei SPHO
Bt . 7 . & . 5 .z 3 i 2 | 1 ;i ®

Symbol | Function

SPIE SPI Interrupt Enabte. This bit, in conjunction with the ES bit in the IE register, enables SPlinterrupts: SPIE = 1 and ES
= 1 enable SPl interrupts. SPIE = 0 disables SPI intemupts.
SPE SPI Enaple. SPI = 1 enables the SPI channe! and connects $8. MOSI, MISO and SCK 1o pins P1.4. P1.5. P1.6. and

P1.7. SPI = G disables the SPI channel.

DORD | Data Order. DORD = 1 seiccts LSB first data transmission, DORD = 0 selacts MSB first dare sanamission,
MSTR taster/Stave Select. MSTR = 1 selocts Master SPI mode. MSTR = 0 selects Stave SPI mode,

CPOL | Clock Potarity, Wiicn CPOL « 1, SCK is high when icke. Whon GPOL = 0, SCK of the mastor dovice is fow vien ron |
transmidting. Piease refer tc figure on SPI Clock Phase and Polarity Control.

CPHA Clock Pnase. The CPHA bit together with the CPOL bit contrals the clock and data relalionship between master and
slave. Picase refer 1o figure on SPI Clock Phase and Polarity Conirol,

SPRO SPI Ciock Rate Select. These two bits control the SCK rate of the device configured as master. SPR1 and SPRC have

SPR1 no &ffact on the slave. Tha relationship betwear SCK and the oscillator frequency, Foe., is as follows:
SPR1SPRY SCK = Fy divided by
c 0 4
0 15
;1 0 &4
P11 128

Table 5. SPSR - SPI Status Register

| SPSR Acdress = AAH Reset Value = 00XX XXXXB
i .

R L g oyeas AT K0 s o e - .
| & 7 T AN O e A

Symbol | Function

SPIF ! sPi Interrupt Flag. When a serial transfer is complete, the SPIF bit is sal and an interrupl is generated it SPIE = 1 and
€S = 1. The SPIF bit is cloared by reading the SPI status register with SPIF and WCOL bits set. and then accessing
the SPI data registet.

wCOL Write Coliision Flag. The WCOL bit is set it the SPI data register Is writien during & data transfer. During data transfer,
the resul: of reading the SPDR register may be incorrect, and wriling 10 it has no elfect. The WCOL bit {and the SPIF
bit) are cicared by reading the SPI stalus register vadth SPIF and WCOL set, and then accessing the SPI dalta register.

.Table 6. SPDR - SPI Data Register ) . )
SPDR Address = 86H > Reset Value = unchanged

| spPp7 . sPDS i sPDS SPD4 | SPD3 |
Bt | 7 Poe i s 4 3

8 _ Af89$8252 B e e
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Data Memory — EEPROM and RAM

‘The AT89S8252 implements 2K bytes of on-chip EEPROM

for data storage and 256 byles of RAM. The upper 128
bytes of RAM occupy a paralle! space (o the Special Func-
tion Registers. That means the upper 128 bytes have the
same addresses as the SFR space but are physically sopa-
rate from SFR space.

When an instruction accesses an internal location above
address 7FH, the address mode used in the inslruction
specifies whether the CPU accesses the upper 128 bytes
of RAW or the SFR space. Instructions that use direct
addressing access SFR space.

For example, the following direct addressing instruction
accesses the SFR at location GAOH (which is P2).

¥ PN, *data
Instructions that use indirect addressing access the upper
128 bytes of RAM. For example. the following indirect
addressing instruction, where RO contains 0AQH, accesses
the data byte at address OAOH, rather than P2 {whose
address is OAOH).

M GRT, edata
Note that stack operations are examples of indirect
addressing, so the upper 128 bytes of data RAM are avail-
ablg as stack space.

The on-~chip EEPROM data memory is selected by selling
the EEMEN bit in the WMCON register at SFR address
location 96H. The EEPRCM address range is from 000H 1o
7FFH. The MOVX instructions are used to access the
EEPROM. To access off-chip data memory with the MOVX
instructions. the EEMEN bit needs to be set to “0".

The EEMWE bit in the WIMCON register needs to be set to
“17 before any byte location in the EEPROM can be wrritten.
User software should reset EEMWE bit to “0" if no further
EEPROM write is required. EEPROM write cycles in the
serial programming mode are self-timed and typically take
2.5 ms. The progress of EEPROM write can be monitored
by reading the RDY/BSY bit (read-only) in SFR WRCON.
RDY/BSY = 0 means programming is still in progress and
RDY/BSY = 1 means EEPROW write cycle is completed
and another write cycle can be initiated.

In addition, during EEPROM programming, an attempted
read from the EEPROM wiil fetch the byte being written
with the MSB complemented. Once the write cycle is com-
pleted, true data are valid at all bit locations.

Programmable Watchdog Timer

an independent oscillator. The prescaler bits, PS0, PS1
and PS2 in SFR WKCON are used to set the period of the
Watchdog Timer from 16 ms to 2048 ms. The available
limer periods are shown in the foliowing table and the

 The programmable Watchdog Timer (WDT) operates from

actual timer periods (at Ve = 5V) are within =30% of the
nominal.

The WOT is disabled by Power-on Resel and during
Power-down. It is enabled by setting the WDTEN bit in SFR
WIMCON (address = 96H). The WOT is reset by setling the
WDTRST bit in WMCON. When the WDT times out without
being reset or disakled, an internal RST pulse is generated
to reset the CPU.

Table 7. Waltchdog Timer Period Selection

WOT Prescaler Bits
ps2 | pst ] " eso Period (nominal)
Y. o, L b Lo
0 0 i 1 2ms

64 ms

2048 ms

Timer 0 and 1

Timev 0 and Timer 1 in the AT89S8252 operale the same
way as Timer 0 and Timer 1 in (he AT89C51, AT89C52 and
AT8SC55. IFor further information, see the October 1995
Microcontrcller Data Book, page 2-45, scction titled,
“Timer/Counters.”

Timer 2

Timer 2 is a 16 bil Timer/Countér that can operalte as either
a timer or an event counter. Thke type of operaticn is
selected by bit CT2 in the SFR T2CON (shown in Table 2}.
Timer 2 has tnree operating modes: caplure, auto-reload
(up or down counting), and baud rale generator. The
modes are selected by bils in T2CON, as shown in Table 8.

Timer 2 consists of two 8-bit registers, TH2 and TL2. in the
Timer function, the TL2 register is incremented every
machine cycle. Since a machine cycle consists of 12 oscil-
lator periods, the count rate is 1/12 of the oscillator
frequency.

In the Counter function, the register is incremented in
response to a 1-10-0 transition at its corresponding external
input pin, T2. in this function, the external input is sampled
during S5P2 of every machine cycle. When the samples
show a high in one cycle and a low in the next cycle, the
count is incremented. The new count value appears in the
register during S3P1 of the cycle following the ene in which

ANNEL o
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the transition was detected. Since two machine cycles (24
oscillator periods) are required 1o recognize a 1-10-0 transi-
tion, the maximum count rate is 1/24 of the oscillator
fiequency. To ensure that a given level is sampled at least
once before it changes, the level should be held for at lcast
one full machine cycle.

Table 8. Timer 2 Operating Modes

RCLK+TCLK | CP/RLZ | TR2 | MODE
¢ P01 | 164 Aunereload
c © 1 1| 16bitCapture
i v XV ] i.&m& lié!le Gcﬁérato.-
x 1 x o jiom :

Figure 1. Timer 2 in Capture Mode

Capture Mode

In the capture mode, two oplions are selected by bit
EXEN2 in T2CON. If EXEN2 = €, Timer 2 is a 16 bit timer
or ccunter which upcn cverflow sets bit 1F2 in T2CON.
This bit can then be used tc generate an interrupt. If
EXEN2 = 1, Timer 2 performs the same eparation, but a |-
10-0 transition at exlernal input T2EX also causes the cur-
rent value in TH2 and TL2 to be captured into RCAP2H and
RCAP2L. respectively. In addition, the transition at T2EX
causes bit EXF2 in T2CON tc be sct. The EXF2 bit, like
TF2, can generate an interiupt. The capturé mode is illus-
trated in Figure 1.

{ 0sC ] J +12 l
£ L L, CM2=0
b | N . o '
o TH T2 | ooTF2
a CoNTROL | | | ey ey
- cizer TR VARV ;
T2 PIN CAPTURE 1\ A D
b RCAPZH! RCAP2L % ] i
TRANSITION ———
DETECTOR | TIMER 2
i i ; | INTERRUPT
T2EX PIN || >] « l i l @b EXFZ } ¢
A= » NER -~
. CONTROL
EXEN2
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Auto-reload (Up or Down Counter)

Timer 2 can be programmed to count up or down when
conligured in its 16 bit auto-reload mode. This {eature is
invoked by the DCUN (Down Counter Enable) bit located in
the SFR T2MOD {sce Table 9). Upon reset, the DCEN bit
is set to 0 so that timer 2 will default to count up. When
DCEN is set. Timer 2 can count up or down, depending on
the value of the 12X pin.

Figure 2 shows Timer 2 automatically counting up when
DCEN = 0. In this mode. two options are selected by bit
EXEN2, in T2CON. If EXEN2 = 0, Timer 2 counts up to
CFFFFH and then sets the TF2 bit upon overfiow. The
overfiow also causes the timer registers 1o be reloaded with
e 186 Lit value in RCAP2H and RCAP2L. The values in
RCAP2I1 and RCAP2L are preset by software. If EXEN2 =
1. a 16 bit reload can be triggered either by an overfiow or

Figure 2. Timer 2 in Auto Reload Mode (DCEN = Q)

by a 1-t0-0 transition at external input T2EX. This transition
also sets the EXF2 bit. Both the TF2 and EXF2 bits can
generate an interrupt if enabled.

Setting the DCEN bit enables Timer 2 to count up or down,
as shown in Figure 3, In this mode. the T2EX pin controls
the direction of the count. A logic 1 at T2EX makes Timer 2
count up. The timer will overflow at OFFFFH and sel the
TF2 bit. This overflow also causes the 16 bit value in
RCAP2H and RCAP2L to be relcaded into the timer regis-
tors, TH2 and TL2, respectively.

A legic 0 at T2EX makes Timer 2 count down. The timer
underfiows when TH2 and TL2 equal the values stored in
RCAP2H and RCAP2L. The underflow sels the TF2 bit and
causes OFFFFH to be reloaded into the timer registers,
The EXF2 bit toggles whenever Timer 2 overfiows or
undertiows and can be used as a 17th bit of resolution. In
this operating mode, EXF2 does not flag an interrupt.

3 ) f
losc’ oo e
o LC2=0
; N FI AN I B !
1 {od b=y i
- i CONTROL A A Ay
AL TR2 A ,‘f .\_- ‘i Z {
] T2 RELOAD: i\ ] Y
i {\] AV ¢
T2 PIN i } ) TIMER 2
INTERRUPT
() [rewameea] |
— ! 4
: - ;’i TF2 ’
5y o =D
T2EX PIN [} i v _] e Ex.:zfl.,g
1 contRoL
EXEN2

Table 9. T2MOD - Timer 2 Mode Control Register

| T2MOD Adcress = 0CeH

Reset Value = XXXX XXCOB
! Not Bit Addressatle
| e . 7 | 6 s | 4 | a3 | 2 1 o |
.| Symbot | Function ,
f - ‘ Not imptemented. reserved for future use.
| T208 | Tumer 2 Ounpurt Enabie b4, -
"ocen | whon sor this bit alows Timer 2 bo configured a6 an upidonn counter. o B i
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Figure 13. Programming the Flash/EEPROM Mcmory

AT89S8252 o
nooR. 20 AT by Vee
0000H/27FFH | PGM
% P20 - P25 PO 4 pio
A8 - A13
7 ooel P26
SEE FLASH it P27 ALE e PROG
PROGRAMMING :
MODES TABLE | » P36
& o P37
@~ e XTAL2 EA [ - Vg
324 MHz_ —
t [
‘.- | xTaL1 RST fe Voo
e | GNO PSEN
- =
Figure 14. Verifying the Flash’CEPROM temory
+5V
AT89S8252 °
aoor, 22 A gy Ve[
0000H/2FFFH [ P20 - P25 o | .p FCM DATA
» P20 - P25 > (USE 10K
A8 - A3 PULLUPS)
+ P26 :
SEE FLASH o P27 6 3 Vin
PROGRAMMING
WODES TABLE M\F3.6
» P37
~~~~~~ . | xTAL2 EA ¢ « Vg
@ | XTALY RST fa = Vi
. { GND PSEN
-
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Figure 15. Flash/EEPROM Serial Downloading

+4.0V 106 0V
AT89S8252 o
vCC
INSTRUCTION
INPUT » P1.5MOSI
DATA OQUTPUT < | P1.6MISO
CLOCK IN - P1.7:8CK
@ e XTAL2
324 MHz_ —
yay
‘. XTAL1 RST [« v,
® | GND

23



Flash/EEPROM Programming and Verification Waveforms — Parallel Mode

P1.0 - P1.7 ..PROGRAMMING _ VERIFICATION
P20 - P25 cemeeee oy ADDRESS o ADDRESS
; L < lavav
PORT 0 mrer e e £ DATA IN R
L lovse lghox <
tavL > < v lguax
ALE/PROG : _
tSHGL"' o“ teen .
. Vep
EANpe e — |G
- < -1 ;
P27 ! Aeusu 'Equ M. > < ez
(ENABLE) ‘
o = =
P34 __ N & A =N o
(ROY/BSY) - . BUSY READY
e e

Serial Downloading Waveforms
SERIAL CLOCK INPUT

SCKP1.7
'7 6 5 4213 2 1 0
1
SERIAL DATA INPUT i
MOSI/P1.5 3\ SMSB Al 1%~ 4L S8 )

1
SERIAL DATA OUTPUT |

P e

MISO/P1.6 U S M U i (1 -
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Ordering Information

i Speed Pover i

f (MHz) Supply Ordering Code i Operation Range

i 24 ACVI06OV | ATE9S3252-24AC : Commercial

| i ATBIS8252-24JC ! (CCle 7¢ C)

i | AT8988252-24PC

{ | AT8958252-24QC

: SV S s i OTO R I O VU [T
i 4CVI0 B0V | ATBYSAZE2-24A1 i Industrial

| AT89S8252-24J1 : {-40 C t0 85°C})

: i AT69S8252-24P

; | ATB9SE252-24Q1

Foloas iTasvissy i | ATB9SE252-33AC

Phasir ! Sy Arsssazsz -33JC ",

b i SR msooazs?-aapc,'
bl : © i ATBAS8252-330C

o i = Preliminary Informati
i ry | on
Package Type

44A 44—40ac lhh Plasuc Guu \Mng Quac Halpack (1 OFP)

44y 44 lauc Plaa‘.lc J-leaded Clnp Cumel (PLCC)

40P6 " AC-lead, osoo Wide, Plastic Dua! Inline Package (poup)

44Q 444ead Pla'e.lc Gull Wing Quad Flatpack (PQFP)
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Packaging Information

44A, 44-lead, Thin (1.0 mm} Plastic Gull Wing Quad
Flatpack (TQFP)

Dimensions in Millimeters and (Inches)®

JEDCC STANDARD IS-026 ACE

12210478,
Pit 3 ”’\ "‘-“—"““"jll"l&o&!,

- G4s0cE
SGRD012;
. 1G.40(0 354
| Sy 50
@ = 120(0.0¢7) MAX
c20008) 7 "““*—" :
04, TGy ] o
- 'r o~
Y ‘
PN i oTsi0000) 0.5i0.006)
ot 1 BT8O0

0 456018) 6.050.002)

bontro({ing dimension: millimeters

44J, 44-lead. Plastic J-eaded Chip Carrier (PLCC)
Dimensions in Inches and (Millimeters)
JEDET STANCARD MS-018 AC

DBNALN G PINNO.1
8 3
e
L

camy -

0261560 ¢

i

OB 2N TYD

- 0121.30%)

OA5(1.14) X 07 - 45°

il e
L eoesn
= s e

022( 569} X 45" MAX (3X)

40P6, £40-lead, 0.600" Wide, Plastic Dual Infine
Package (PDIP)
Dimensions in Inches and (Millimeters)

oo BB Z0NR2E WA
i 204515}
y €1 LY 4
; 536014 45
530013.5)
U
ARG o
o 08042 29;
el 19004826} REF oeoe “Ax

220559} ..... 005127
HAX i M
P
i 085(1.65)
015(387,
'é — L022(.559)
Morn 914356}
L9M229)
© 012{.335) -
008203
) £90/17.5)
810058 T

44Q, 44-lead, Plastic Quad Flat Package (PQFP)
Dimensions in Millimeters and (Inches)*
JEDEC STANDAND MS-022 AR

FIN11D

10.10 {0,394,
9.801(0.365 {so
(s 245 (0,096 MAX
|
{
HEREREER U
’L 103 (0.041) L2 028 (0.010) MaX
678 (0.030) A

Controlling dimension: millimeters
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Philips Semiconductors

Octal buffer/line driver; 3-state

Product specification

7T4HC/HCT541

s

FEATURES The 74HC/HCT541 are octal non-inverting buffer/line

¢ Non-inverting outputs
e Output capability: bus driver

drivers with 3-state outputs. The 3-state outputs > are
controlled by the output enable inputs OE; and OE,.
A HIGH on OE, causes the outputs to assume a high

e lcc category: MSI impedance OFF-state.
The “541" is identical to the “540" but has non-inverting
outputs.
GENERAL DESCRIPTION
The 74HC/HCT541 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
(LSTTL). They are specified in compliance with JEDEC
standard no. 7A.
QUICK REFERENCE DATA
GND=0V; Tump=25°C; t,=t;=6ns
TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
terl/ teLH propagation delay A, to Y, CL=15pF;Vec=5V 10 12 ns
C input capacitance 3.5 8.9 pF
Cpp power dissipation capacitance per buffer | notes 1 and 2 37 39 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in pW):
Pp = Cpp x V2 x fi + £ (Cp x Vee? x f,) where:
fi = input frequency in MHz
fo = output frequency in MHz
2 (CL x Vece? x fo) = sum of outputs
CL = output load capacitance in pF
Vce = supply voltage in V

For HC the condition is V; = GND to Vee
For HCT the condition is V; = GND to Vee-15V

il

ORDERING INFORMATION
See “74HC/HCT/HCU/HCMOS Logic Package Information”.
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Philips Semiconductors Product specification

Octal buffer/line driver; 3-state 74HC/HCT541
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1,19 OE;, OE, output enable input (active LOW)
2,3,4,5,6,7,8,9 Agto A7 data inputs
10 GND ground (0 V)
18, 17, 16, 15, 14, 13, 12, 11 Yoto Y7 bus outputs
20 Vee positive supply voltage
Ao D Yo
2 18
— U — 1
08, [1] Evcc Ap M sl g
3t " EN
e 5] % 5 -
. 4‘4—9#13 1 C
INES 18] Yo =3 >
51 Y3 15 2 18
Az[4] 7] s 2 1
"
xa[E] ] v2 s s 3 i
541 & g =y —
MDD 15] Y3 =5 5. 5 16
‘ 1] S e = | 15
% [Z 4] ¥4 ot AU £ ——
? 7 13
As E E s AL il b T _1_2
o B O e 1
GND {10 1] Yy 19 5 12967687
rz867718
7296764
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbol.

December 1990 3



Philips Semiconductors Product specification

Octal buffer/line driver; 3-state 74HC/HCT541
FUNCTION TABLE
INPUTS OUTPUT
2{Ac N_ Yol — —
OE; OE, A, Yn
M NG Mfw L L 0 0
A2 N, Y2]ie L L H H
Y X H X z
5]A3 Yalis H X X Z
At N Yalu Notes
2| as ve[1s 1. H=HIGH voltage level
? L = LOW voltage level
8jAe Yei12 X =don't care
R .?_T Z = high impedance OFF-state
9177 [g 7|11
1%,
1@
TI96770
Fig.4 Functional diagram.

ONE BUFFER/LINE DRIVER

GND
A

) Yy
— T

P o ————— e — — — —— —
2 Y,
— —

A fe e s — — — — — — — —
3 Ya

A e o e — — e —— — —— —
4 7
b —

A e e — — — — — — — — ]
S Ye
= ==

e e e — . — — — — —
Ag Ye
—i —

A b — — . —— — — — — ]
pat B Yy
EIGHT IDENTICAL CIRCUITS 7298768

Fig.5 Logic diagram.
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Philips Semiconductors Product specification
Octal buffer/line driver; 3-state 74HC/HCT541
DC CHARACTERISTICS FOR 74HC
For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.
Output capability: bus driver
Icc category: MSI
AC CHARACTERISTICS FOR 74HC
GND =0V;t =t;=6ns; C_=50 pF
Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT Veeo
+25 —40 to +85 | -40to +125 ) WAVEFORMS
min. | typ. | max. | min. | max. | min. | max.
teHL/ tpLn | propagation delay 33 |115 145 175 |ns 2.0 |Fig.6
Anto Y, 12 |23 29 35 45
10 (20 25 30 6.0
tpzu/ tpzL | 3-state output 55 |160 200 240 |ns 2.0 |Fig.7
enable time 20 |32 40 48 4.5
OEto Y, 16 |27 34 41 6.0
tpHz/ tprz | 3-state output 61 160 200 240 |ns 2.0 |Fig.7
disable time 22 |32 40 48 45
OE to Y, 18 (27 34 41 6.0
tral/ trun | output transition time 14 |60 75 90 ns 2.0 |Fig.6
5 12 15 18 4.5
4 10 13 15 6.0

December 1990




Philips Semiconductors Product specification

Octal buffer/line driver; 3-state 74HC/HCT541

DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.
Output capability: bus driver

lcc category: MSI

Note to HCT types

The value of additional quiescent supply current (Alcc) for a unit load of 1 is given in the family specifications.
To determine Alcc per input, multiply this value by the unit load coefficient shown in the table below.

INPUT UNIT LOAD COEFFICIENT
OE; 1.50
OE, 1.00
An 0.70

AC CHARACTERISTICS FOR 74HCT
GND=0V;t =t=6ns; C_=50pF

Tams (°C) ' TEST CONDITIONS
T4HCT
SYMBOL | PARAMETER UNIT |y
, +25 —40 to +85 | -40to +125 (\‘;;’ WAVEFORMS
min. | typ. | max. | min. | max. | min. | max.
ter/ teun | propagation delay 15 |28 35 42 |ns |45 |Figs
A to Y,
tpzu/ tpzL 3-state output enable time .
OEtoY, 21 435 44 53 ns 45 |Fig.7
tpHz/ tpLz 3-state output disable time :
OEtoY, 21 |35 44 53 ns 4.5 |Fig.7
trHl/ truw | output transition time 5 12 15 18 sa 45 |Fig6
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Philips Semiconductors Product specification

Octal buffer/line driver; 3-state 74HC/HCT541
AC WAVEFORMS
An INPUT vttt
TPHL tPLH
Y OUTPUT it
7Z96769 THL (. -l < tTLH

(1) HC :Vy=50%; V,=GND to Vcc.
HCT:Vy=13V;V,=GNDto 3 V.

Fig.6 Waveforms showing the input (A,) to output (Yn) propagation delays and the output transition times.

OUTPUT
LOW-t0-OFF
OFF-to-LOW

OUTPUT
HIGH -10-OFF
OFF-to-HIGH

2293681 enebled disabled " snabled

(1) HC : Vi =50%; V, = GND to Ve,
HCT:Vyy=1.3V:V,=GNDto 3 V.

Fig.7 Waveforms showing the 3-state enable and disable times.

PACKAGE OUTLINES
See “74HC/HCT/HCU/HCMOS Logic Package Outlines”.
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Philips Semiconductors Package outline

DIP20: plastic dual in-line package; 20 leads (300 mil) SOT146-1

|<— seating plane

%ﬁﬁﬁﬁﬁw%ﬁﬁ
-Pin 1 index :

+Hb-— - — —|— ————————— — E

scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

A Aq Az (1) ) zMm
UNIT | max. | min. | max. b by ¢ o E . €1 L Me My b max.

173 | 053 | 036 | 2692 | 640 360 | 825 | 100
mmo| 42 | 081 32 | 30 | 038 | 023 | 2654 | 622 | 254 | 782 | 305 | 780 | 83 | 0254 | 20

0.068 | 0.021 | 0.014 | 1.060 | 0.25 014 | 032 | 039
0.051 | 0.015 | 0.009 | 1.045 | 024 | 010 | 030 | o5 | 037 | oa3 | 001 | 0078

inches | 0.17 | 0.020 | 0.13

Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

OUTLINE ’ REFERENCES EUROPEAN
ISSUE DATE
VERSION — o i PROJECTION

SOT146-1 MS-001 SC-603 == @ 99-12-27




USSUIYNSH

o/ o

1 dodmn]  Aunsamsila uaz aswa nawfodmung, “Geufusnlfiidnisiulas
ABUINIaLIReT MCS-51 Flash Microcontroller”, 13Emaulunan wniwefiuus andantin,
47-149

2. swnansuisdsainalng  uaslseRuAsuTnswiadssinalne , www.botor.th

3. wing dauwiwnd, “ gunsadBidnnselind ", Ui aneindanin, wi, 97-99

4. nqeen ladiu/Fedant aunsdnsla * GeufussifuRnaslulasaaulnsases pic
16F84 PIC 16F84 PRINCIPLE & PRACTICAL APPROACH " 1iisvauluiofin eninafiuus
1A WN, 183 — 251

5. OPAMP 741 #.13unF wadssiid van. dninAudidnidumes wi, 1- 29





