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Ajun.u

o8}
i

uses dos,crt,GRAPH;

const TX = $3F~;
RX = $3t:;
LCR = $3t3;
MEB = $3F%;
LSB = $3F%;
IER = $3F2%;
LSR = 33LC;
MCR = $357;
IIR = $3f=;
BOO = $2C;
AOlL = $27.;
Grays( : ZillPatterniyte = SLA, 555, ZAA,
£55, SAA, 555, SAR, S3I;

var r:registers;
rev:polintez;
TOM:CHAR;
data_ok,rezd ck:boolear;
n,serial,pcinter:byte;
gd,gm:intecer;
data:array  0..10]of byte;
temp_meterzn,meteran:longint;
s:3tringf(l2];
pentol:string(9}:

PROCEDURE INITSZ=R;
BEGIN
PORT[ZCR] :=128;
PORT [*SB] :=0;
PORT [LSB] :=12;
PORT [LCR] :=7:
PORT[IER] :=1;
PORT [A01] :=32;
PORT[LSR) :=0;
PORT [MCR] :=SF';
END;

FUNCTION DATA IN:BOOLEAN;
BEGIN
IF PORT[IIR]=4 THEN DATA IN:=TRUE ELSE DATA IN:=FALSE;
END;
FUNCTION TX KOSONG:BOOLEAN;
BEGIN
IF PORT(LSR1=96 THEN TX KOSONG:= TRUE ELSE TX KOSONG:=FA
L3E;
END;

functicn IntToStr(I:longint):string;
var
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Ajun.pas

S: ostriroiil

begin

Str:1,8);

IntToStr :=5;

era;

PRCCEDURE ST {DATA:BYTE) ;
1T TY KOEONG THEN PORT [TX! :=DATA;
N 2o 0
- - NSy
BNl

e T

O
M

o ot
‘! b_J
o]

afpointer}:=serial;
inc{pointer};
1f pointer=7 then
pegin
meteran:=datail3)+256*data{4]1+65536*data{51+167
77210*datz[o ;
meteran:=meteran div 36;
read_ok:=true;
end;
end;
END;
PORT {AQOC] :=5$20;
END;

BEGIN
Gd := Detect;
InitGraph{Gd, Gm, ' ');
if GraphReSult <> grOk then Halt({l):
clrscr;
getintvec ($c, rev);
setintvec ($Sc, Rreceiver);
initser;
repeat
if read ok then
begin
cleardevice;
setbkceolor (black);
SetTextStyle(1,0,7);
setcolor{white);
outtextxy (120,90, 'Pemakaian :');
SetFillPattern(Gray50,blue);
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Ajun.pas

bar 20,172,600,300);
s:='0000, 3000M"';
tems meteran:=meteran;
for n:=% downto 1 do
begir
if n<>5 then
tezin
psrntol:=inttostr{zsms meteran mod 10);
s r]l:=pentolil}:
Tz7p meteran:=temc weteran div 10;
er

- .
I

end; )
SetTextStrle(1,5,7);
setcoloriyellow);
outtextxy '90,170,s);
SetTextStvyle(1,3,5);
setcoloriyellow);
outtextxy {530,160,'3");
pointer:=I;
reac ok:=Ialse;
enc; .
if keypressed then tom:=readkey;
until Tom=%27;
setintvec($c, rev);
closegraph;
end.
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Ajun bin
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RUTIN UPDATE

ESC_INT1

B ———— A

o  ———— . —— — ——

delaydm
deldm

O ———— ——— — ———

del lcd

————— —

mov
dinz
ret

prescaler,esc tmr0
prescaler,#BO
vrescaler+l,esc _tmr0
oresca.er+l, $20
crescaier+2,esc_tmr0
crescaier+, #3

stat ptiink

sTat _tlinx,esc_tmrl
ciock

:-r\‘f T

YN e S L

L AT -

Py B e

ROTIN UZLDATE

G

NS LT

TOTTNNT T T T

S Vel L

RUTIN TTDARIE
VOLiMEZ-Z

VO“U::_SISP VOLUME
VOLUME DISP+1, VOLUME+1
VOLUMI_DISP+2, VOLUME+2
VOLUME_DISP+3, VOLUME+3
UPDATZ

A

A AN

PBRPU ST AR

Universitas numm'wmmnN“N““
EURABAYA

r7,#50
re6, #250
r6, S
ri,deldm

a,#200
a,s
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enabile

lcdecontrol

B o AR s kAL e —————

initlcddbit

wait_lcd

WAITEFUNCT

Ajiun bin

a,#0fth

p0, $0F5n

pl,a
0.5
pd.
.2
a,slsC
a,s

[ 1@

p0.4

r5,#1id

a,#3

enable
delayim
r5,wait_lcd

a,#2
enable
delaydm

a,#2fh
lcdcontrol
a, #0ch
lcdcontrol
a,#01h
lcdcontrol
a, #06h
lcdecontrol
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DISPLAY 1.CD

Ajun bin

P o o —— i L " — e el b Mgk T ————

enable
del >cd
a, free
enac.e

0.4

Py

BAGI1

SHIFT

INI,¥ARD
IN2, VARZ
IN3,VARS
IN4,VARL
VARLI, =3
VARZ, #0
VAR3, #0
VAR4, #0
COUNT, $64

c

A,VARS

A

VARS,A

RO, #11H
R2,#11

A, QRO

A

@RO, A

RO

R2, SHIFT
TEMP1, VAR1
TEMP2,VAR2
TEMP3,VAR3
TEMP4, VAR4
c

RO, #18H
R1, #0DH
R2, #4
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KURANG

NEGATIVE

MOV
SUBB
MOV
INC
INC
DJINZ
JC

SETB
AJ¥P

CLEAR VARBITO MOV

CEKCOUNTER

MO T\IT
MOV
MC7
DJNZ
PC=
MOV
PC=
MOV
PCZ
MOV
RET

Ajun oin

1

0
¥
~

i
[N RcY
i
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-
L O

PR VIR VIR S VY N &

, KURANG
CLEAR VARZITO

¢
L

TrT O fal
JARI .U

TSN TN T
LA UNL D

crmm s it
FARL, toMPL
TARZ,TEIMEC
VER3, TEMDZ

o —— —

COUNT, BRGIC

F=LENT - -
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KALI1

TAMBAH

INZ2,VERZ
IN3,VAR3
IN4,VARS
VARY, %0
VARLO, #0
VARI11, #0
VAR1Z, #0.
VARIL, #0
VARZ, #0
VAR3, #0
VAR4, #0
COUNT, #32

C
VARS. 0, PASS2
RO, #18H
R1,#0DH

R2, #4

A, @RO

A, @Rl

@RO,A

RO
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A”un _bin

INC R1
S - DJINZ RZ, TAMEAH
PASS2 MOV RO, #18= ; ALAMAT VARG
. MOV R2, #4
SHIFTR1 MOV A, @RO ; GESER KANAN
RRC A
MOV @RO, R
pEC RO
DONZ Rz,8EITT=L
MCV RG, $12=
: MOV RZ, &2
SHIFTR2 MCV A, BRC
RRC A
MOV @RO, R
DEC RC
DJINZ RZ,8EITTRYZ
MCV A, VARZ ;CESER LSB 64 BIT
RRC A
MCV VARS, =
DJINZ COUNT, #3111 ; APAKAH COUNTER =
O 7
MOV VAR1Z, VR4
MOV VARIL, TRX3
MOV VAR1C,VAR2
MOV VARG, AL
RET
s PROTOCOL DISZLAY 16 CHAR
protocol lcd mov r0,a
mov free, 4.6
next_protocol  mov a,#0
movce a,Qa+dctr
inc dptr
push dph
push dpl
push. free
mov @ro0,a
inc rQ
pop free
pep dpl
pop dph
dinz free,next _protoccl
ret

T o o — - ——— —— " ————— T —— —— ——

map buff mov a,#80h
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Ajur. _bin

acall lcdcontzcl
mov rQ,#lcd_puff 1Inl
mov rl,#1¢
disp 11 mov a,@ro
acall icd
inc rQ
dinz r7,disc
mov a,#dcCn
acall lcaconTrcl
mov rQ,=ic2 £uif 1In2
mov ri,=l¢
disp 12 mov a,@rd
acall Moo
inc rC
dinz r7,2igc__Z
ret
: delayv 1 secon
delay mov a, 87
delay?Z mov r7,722°7
delayl mov re,#250
dijnz r6,S
dinz r7,delzvi
djnz a,delizy2
ret
H IDENTITY
IDENTITY MOV DPTR, #NAMA
MOV A,#LCD BUZF LNI1
ACALL PROTCOCOL LCD
MOV DPTR, #NRP
MOV A, #LCD_BUTF_LN2

ACALL  PROTOCOL_LCD
ACALL MAP BUFF
ACALL  DELAY

RET
NAMA DB ' GO KIANG DJOEN '
NRP DB ! 51030960XX !
; BACKGROUND
BACKGROUND MOV DPTR, #BACKGROUND2
MOV A, #LCD_BUFF_LN2

ACALL PROTOCOL_LCD
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Ai:in bin

fatuili}
BACKGROUNDZ C '"TCT=L '
; ATU ACTIV 4 3YTES
ACTIV 4BYTE MOV VARG, #C
MOV VAR. Z,="_
MOV VAR_Z,=_
MOV VARLZ,=.
RZT
; DISP BCD METZR AIR
DISP_BCD MOV VAR., 3!
MOV VARZ,=_
MOV JARZ, =0
OV VAR<, =.
ACALL BAGZ
MOV A, VE=L
CRL A,
MOV @RS, =
D=C RO
DINZ R7,22zF =CC
R=ET

P e ———— o —— o — —

P e —— i ———— o ——

r lcd

i ——— ——

— e ———— ——

a,detix
b,#€Z
ab
detix,C
a,menirc
b, #6C
ab
meniz,o
a,jam
b,#24
ab
jam, 2
a,day
b, #7

ab
day, b

r0, #jam

;detik
;menit

; jam

shari

rl,#lcd buff 1nl+8

:load jam to buffe

———

ot




Ajun bin

) mov =7, %3
bcd adjust mov z,@ro0
‘ mov =, %10
diwv &b
orl z,%30h
orl c, #30h
mov zri,a
inc halit
mov irl,o
inc r
inc z_
dec z 7
dijnz T,oCcc_aliust
mov -3 bull Inl+8+2, #3ah
mov Z23 puif Lnl+ss5,#3ah
mov agtr,Fnari ;load day to buffe
r lcd '
mov s, day
oV T, =0
mul %o}
add &,3cl
mov cri,a
mov &,={
addc &, aphn
mov Con, &
mov ro, #lc2 buff 1nl
mov r7,s%
get_char hari  mov &, %0
movc &, ka+dooy
mov €rQ,a
inc coir
inc rd
dinz r7,get_crhar hari
inc aetik
ret
hari db 'Senin '
db 'Selasza !
db 'Rabu !
db 'Kamis '
db 'Jumat !
db 'Sabtu !
db 'Minggu '
P S
; MAIN PROGRAM
;
MULAT MOV SP, #60H

ACALL INITLCD4BIT .
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RESET VALUZ

RESET Volure

DISP_METER _AIR

ACALL
CLR
MOV
MOV
MOV
INC
DINZ

MOV
MOV
MOV
INC
DJINZ
mov
MOV
MOV
MOV
mov
MOV
MOV
MOV
MOV
MOV
SETB
MOV
MOV
SETB
SETB
MOV
SETB

JNB
acall
MOV
MOV
MOV
MOV

- ACALL

MOV
MOV

- MOV

MGV
ACALL
MOV
MOV
ACALL
MOV
MOV
ACALL
JB

Ajun bin

IDENTITY
PRESS
RO, #VOLUME

o

Cy™ -
‘-
4
<>

#VOLUME cisp

e
3

w
L
<

W W

('.x W1 ]
iy |
t

CIRY T T Gn tK) O
I - D )
s B (B
[
blff\:(’) a3}
€ (D

3:

(b 8]

UAM,F
select
T™MOD,
SCON,
PCON,

T 1
Lisl,7

THI,#
TR1
TLO, #64

THO,#64

TRO

IT1

IE,#86H ;ACTIF INT1 & TMRO
UPDATEL

[ IR e SN |

O N

Yrpoeny (O N~
HH

O(.) ﬂ' II 1l

[y [J
._I.

UPDATE, RUTIN JAM
background
VAR5,VOLUME DISP
VAR6, VOLUME DISP+1
VAR7,VOLUME DISP+2
VARS8, VOLUME DISP+3
ACTIV 4BYTE

VARL, #36

VAR2Z, #0

VAR3, #0

VAR4, #0

BAGI

RO, #LCD_BUFF_LN2+15
R7, #4

DISP_BCD

RO, #LCD_BUFF LN2+10
R7, #5

DIsSp BCD
P1.0,esc_disp volume
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next- tx

¢sZ disp volume

XUTIN JAM

m

K keyset

setik=reset

set _mnt jam day

no_keypress

rutinCLOCK

biink

blink mnt

biink detik

mcy
mo ".‘7'
mov
Jjno
clr
inc
dinz

clx

Ajun bin

r0, #volume disp
r7,4#4

a,@ro

sbuf, a

ti,s

ti

rd

r7,next tx
update

a,%#3,roTinClOCK
select, ={

-— [t e Tl
rutinCloCX

pO.7,nc_
press,zutinC
press
a,select
rutinCLOCK
a,¥1,seT_mnt

Xxeypress
CLOCK

_Jjam_day

detik, #0
rutinCloCK
a,#detik-1
r0,a

@ro
rutinCLOCK

press

clock,blink
barisl
clock
display

stat_blink,no_display
a, select

a,#1,blink mnt

lcd buff 1nl+14, #20h
lcd buf; 1nl+15,#20h
a, 42, bllnk detik ,
lcd buff 1ni+11,#20h
lcd buff Inl+12,#20h
a, #3,blink _day
1cd_buff_ln1+8 #20h

~.Page 11
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- bli nik_'dary-' .

display
no _display

Ajun_bin

lcd buff 1nl+9, #Z0n
a,#4,display

lcd buff 1nl+C,#20h
lcd buff 1nl+1, #20h
lcd buff 1ni+2,#2Ch
lcd buff 1nl+3,#20h
lcd buff 1ni+4,#20h
lcd buff 1nl+5,#20h
map pufl

DISP METER AIR
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eatures

Compatible with MCS-51™ Products

4K Bytes of In-System Reprogrammable Flash Memory
— Endurance: 1,000 Write/Erase Cycles

Fuily Static Operation: 0 Hz to 24 MHz

Three-level Program Memory Lock

128 x 8-bit Internal RAM

32 Programmable VO Lines

Two 16-bit Timer/Counters

Six nterrupt Sources

Programmable Serial Channel

Low-power ldle and Power-down Modes

lescription

ne ATB9CH1 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
rtes of Flash programmable and erasable read only memory (PEROM). The device
manufactured using Atmel’s high-density nonvolatile memory technology and is
xmpatible with the industry-standard MCS-51 instruction set and pinout. The on-chip
lash allows the program memory o be reprogrammed in-system or by a conven-
onal nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash
1 a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which provides
highly-fiexible and cost-effective solution to many embedded contro! applications.

PDIP

in Configurations

PQFP/TQFP

IWRIPE
(R PO.7

Y ()

8-hit
Microcontroller
with 4K Bytes
Flash

AT89C51

Rev. 0262G-02/00



POO - PO7 P20 - P27
A A AAAAAARA A AAAAALNAASA
Veo YYVYYYVYYY YYYYYVYYY '
[ PORT 0 DRIVERS PORT 2 DRIVERS '
GND ! 2 i 7y 7y :
T — —— s
= h 4 A 4 i ‘
= RAM ADDR. PGRT 0 PORT 2 ‘ :
: REGISTER |~ —# RAM LATCH LATCH FLASH EE— .
A A A A
: = PR v vy _ Y :
. h 4 h 4 _— :
. PROGRAM .
B STACK .
‘ ACC ADDRESS — ,
: REGISTER POINTER REGISTER ’1 :
) A & . 4 v L :
: <4 —p  BUFFER -
: T™P2 ™P :
: EER— :
: ) PC :
! ALU INCREMENTER [€ % :
INTERRUPT. SEAIAL PORT,
: AND TIMER BLOCKS :
! A4 ‘ :
: 4 4 PROGRAM 1y
: pow COUNTER :
5 x 3
PSEN « ¢
PROC € 1~ TG LinsTRUCTION i v v DPTR S
8/ Voo 1w CONTROL PEGISTER i V A V e .
aST L -w !
' Iy — Yy 3
’ . PORT 3 :
' | LATCH .
: R !
v hd
. 1 PORT 1 DRIVERS 5 -~ PORT 3 DRIVERS [l .
! A KA A Aiiaa A A A ALK AKX ;
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- - P12 - P17 P30 - Pay
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s A T 8951

T89C51 provides the following standard features: 4K
of Flash, 128 bytes of RAM, 32 I/O lines, two 18-bit
>ounters, a five vector two-level interrupt architecture,
duplex serial port, on-chip oscifiator and clock cis-
in addition, the AT83C51 is designed with static fogic
eration down {o zero frequency and supports two
re selectable power saving modes. The idle Mode
the CPU while allowing the RAM, timer/counters,
vort and interrupt system to continue functioning. The
r-down Mode saves the RAM contents but freezes
cillator disabling all other chip functions until the next
are reset.

Description

¢ voitage.

s an 8-bit open-drain bi-directional /O port. As an
' part, each pin can sink eight TTL inputs. When 1s
ritten to port O pins, the pins can be used as high-
ance inputs.

'may also be configured to be the multiplexed low-
address/data bus during accesses to external pro-
and data memory. In this mode PO has internal
S.

also receives the code bytes during Flash program-

~and outputs the code bytes during pregram
ation. External pullups are required during program
ation.

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

also receives the low-order address bytes during
programming and verification.

is an 8-bit bi-directionai IO port with internal puiflups.
ort 2 output butfers can sink/source four TTL inputs.
1s are written to Port 2 pins they are pulled high by
-ernal puliups and can be used as inputs. As inputs,

Port 2 pins that are externally being putled iow wili source
current (1, ) because of the internal pullups.

Port 2 emits the high-order address byte during fetches
from external program mermory and during accesses to
external data memory that use 16-bit addresses (MOVX @
DPTR). in this application, it uses strong internal puliups
when emitting 1s. During accesses to external data mem-
ory that use 8-bit addresses (MOVX @ RI), Port 2 emits the
contents of the P2 Special Function Register.

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

Port3

Port 3 is an 8-bit bi-directional YO port with internal puliups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are wiitten to Port 3 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulied low will source
current (1) because of the pullups.

Port 3 also serves the functions of various special features
of the ATBIC51 as listed below:

| Port Pin i Alternate Functions

i P30 © RXD (serial input port)

P31 : TXO (serial output port) )

P32 INTO (externalinterupto}

vﬂFT(;SB IN;TT (external irhtérrupt 1} o
P34 - 70 (timve;aéxtér;\rzral input) N -
P35 CT1(imer 1 externalinpuy
P36 WA (external data merrr;;rryrwrrrite strobe)r o
P37  FD (external data memory read strobe)

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

RST

Reset input. A high on this pin for two machine cycles while
the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for tatching the low byte
of the address during accesses to external memory. This
pin is also the program pulse input (PROG) during Flash
programming.

In normal operation ALE is emitted at a constant rate of 1/6
the oscillator frequency, and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE

ANMEL 3



AMEL

is skipped during each access to external Data
ry.

ired, ALE operation can be disabled by setting bit 0 of
ocation 8EH. With the bit set, ALE is active only dur-
MOVX or MOVC instruction. Otherwise, the pin is
ly pulled high. Setting the ALE-disable bit has no
if the microcontroller is in external execution mode.

]
am Store Enable is the read strobe to external pro-

memory.

' the AT89C51 is executing code from external pro-
memory, PSEN is activated twice each machine
except that two PSEN activations are skipped during
access to external data memory.

pp

nal Access Enable. EA must be strapped to GND in
to enable the device to fetch code from external pro-
memory locations starting at 0000H up to FFFFH.
however, that if lock bit 1 is programmed, EA will be
ally latched on reset.

hould be strapped to Vg for internal program
tions.

in a!so receives the 12-velt programming enable voit-
Vep) during Flash programming, for parts that require
It Vpp.

1

to the inverting oscillator amplifier and input to the
al clock operating circuit.

2
it from the inverting oscillator amplitier.

illator Characteristics

t and XTAL2 are the input and output, raspeciively.
nverting amplifier which can be configured for use as
-chip oscillator, as shown in Figure 1. Either a guartz
i or ceramic resonator may be used. To drive the
s from an external clock source, XTAL2 should be left

unconnected while XTAL1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the external
clock signal, since the input to the internal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
observed.

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.

it should be noted that when idle is terminated by a hard
ware reset, the device normally resumes program execu-
tion, 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 ldle is terminated by
reset, the instruction following the one that invokes Ildle
shouid not be one that writes to a port pin or to external
memaory.

Figure 1. Oscillator Connections

cz
—3b———e—1 XTAL2
C1 T
o —)j—e— XTAL1
>~ ———— GND

Noe C1.C2 =730pF =10 pF for Crystats

us of External Pins During Idie and Power-down Modes

: Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
internal ? Data Data Data Data
Externat 3 Dara ddress Caia

r:do»vn N Internal U Daia ) ﬁD-;ita Dam
External 7 o Data Data Data

r-down




s A T89C5 1

2 2. External Clock Drive Configuration

NC ————————] XTALZ2
EXTERNAL
OSCILLATOR — 1 XTAL1
SIGNAL
GND

rer-down Mode

power-down mode, the osciliator is stopped, and the
ction that invokes power-down is the last instruction
ited. The on-chip RAM and Special Function Regis-

k Bit Protection Modes

ters retain their values until the power-down mode is
terminated. The only exit from power-down is a hardware
reset. Reset redefines the SFRs but does not change the
on-chip RAM. The reset should not be activated before Vg
is restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and
stabilize.

Program Memory Lock Bits

On the chip are three lock bits which can be left unpro-
grammed (U) or can be programmed (P) to obtain the
additional features fisted in the table below.

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. It is nec-
essary that the latched value of EA be in agreement with
the current logic level at that pin in order tor the device to
function property.

Program Lock Bits

LB1 LB2 LB3 Protection Type
! ' U u u No program lock features
4 p U U MOVC instructions executed from external prograrm memory are disabled from

fetching code bytes from internal memory, EA is sampled and latched on reset,

and further programming of the Fiash is disabled

3 P P U Same as mede 2. also verify is disabled

! P P P Same as mode 3. also external execution is disabled

AIMEL ;
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yramming the Flash

T89C51 is normally shipped with the on-chip Flash
ry array in the erased state (that is, contents = FFH)
ady to be programmed. The programming interface
ts either a high-voltage (12-volt) or a low-voltage
program enabile signal. The low-voltage program-
mode provides a canvenient way to program the
=51 inside the user's system, while the high-voltage
imming made is compatible with conventional third-
Flash or EPROM programmers.

\T89C51 is shipped with either the high-voltage or
oltage programming mode enabled. The respective
de marking and device signature codes are listed in
lowing table.

| Vpp =12V ' Vap=5V

Side Mark | ATBIC51 - ATBICS1
XXXX XXXX%-5 !
yyww " yyww
ture (030H)=1EH . (030H) = 1EH '
(031H) = 51H (031H) = 51H |
| (032H) =F FH . (032H) = 05H |

T89C51 code memary array is programmed byte-by-
n either programming mode. To program any non-
byte in the on-chip Flash Memory, the entire memory
be erased using the Chip Erase Mode.

ramming Algorithm: Before programming the
551, the address, data and control signals should be
according to the Flash programming mode table and
: 3 and Figure 4. To program the AT89C51, take the
ng steps.

put the desired memory location on the address

8S.

put the appropriate data byte on the data lines.
“tivate the correct combination of control signals.

aise EAV o 1o 12V for the high-voltage program-
ing mode.

slse ALE/PRCG once to program a byte in the
ash array or the lock bits. The byte-write cycie is
f-timed and typically takes no more than 1.5 ms.
>peat steps 1 through 5, changing the address

and data for the entire array or until the end of the
object file is reached.

Data Polling: The AT89C51 features Data Polling to indi-
cate 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 datum on PO.7. Once the write cycle
has been completed, true data are 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. P3.4 is pulled
low after ALE goes high during programming to indicate
BUSY. P3.4 is pulled high again when programming is
done to indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been
programmed, the programmed code data can be read back
via the address and data iines for verification. The fock bits
cannot be verified directly. Verification of the lock bits is
achieved by observing that their features are enabied.

Chip Erase: The entire Flash array is erased electrically
by using the proper combination of control signals and by
holding ALE/PROG low for 10 ms. The code array is written
with all “1”s. The chip erase operation must be executad
before the code memory can be re-programmed.

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
focations 030H, 031H, and 032H, except that P3.8 and
P3.7 must be pulled to a logic low. The values returned are
as foflows.

(030H) = 1EH indicates manufactured by Atmel
(031H) = 51H indicates 89C51

(032H} = FFH indicates 12V programming
{032H} = 05H indicates 5V programming

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 controf sicnals. The write operation ¢ycle is self-
timed and once initiated, will automaticalty time itself to
completion.

Alt major programming vendors offer worldwide support for
the Atmel microcontroller series. Please contact your local
orogramming vencc: for the apprapriate software revision.

AT89C51 me——————————————————————————
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h Programming Modes

3 RST PSEN : ALE/PROG | EAN,, P3.6 | P3.7
 Code Data H L 5 ©oHA2v H | H
| N ' |
| Code Data PH L 1 H ©H LOH
 Lock Bit-1 © H L 1 | HA2y ; H
AN e H :
Bit-2 | H L : . HA2y L L
5 : N '
|
"Bit-3 . H L 5 . HA2y HopoLo
_\—/"" .
Erase H L y - HAzv L L
| Signature Byte H L ‘ H ; H L L
1. Chip Erase requires a 10 ms PROG pulse.
e 3. Programming the Flash Figure 4. Verifying the Flash
+5V +5V
AT8YC51 = o}
ADDR. AD - A7 P1 Vee —— ADDR. AD - A7 Vee L***
2OC0OH/OQFFFH PGM QO0O0OH/OFFFH PGM DATA
P20 - P23 PO [&-— o PO | » (USE 10K
A8 - A1l AB - A1 PULLUFS)
e P28 T f
E FLASH | P27 ALE l—- PROG SEE FLASH ] ALE |g--
GRAMMING - PROGRAMMING —
)ES TABLE - P36 MODES TABLE ~ — ™ y
eV,
— M P37 | » :
j ! |
.« -} XTaLz EA = — Vv V. _ J £A
| |
i H
MHz  — ; 324 MHz = i
_ .. | = e |
= { =
! |
. - | XTAL1 RST - = V. . RST V..
e | GND PSEN | . N
7
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h Programming and Verification Waveforms - High-voltage Mode (Vpp = 12V)

(0 - P17 1 PROGRAMMING __ VERIFICATION
°0 - P23 -———— ... ADDRESS = ——=  ADDRESS _ — -
— " laav
PORT 0 oo oo DATA IN o+ { DATA QUT |~
<« el louox i
tavgL > A= oiax
\LE/PROG S .
t ‘e - ——- |
SHGL PRS- - IgHsL
N __lioeCct
EANee LWOGIC O _ _ o __.
- «—1 > -« -t
P27 - " e e e
(ENABLE) ) )
oL —*
P34 _ e I
RDY/BSY) BUS_Z . READY
b twe —*

h Programming and Verification Waveforms - Low-voltage Mode (Vpp = 5V)

10 - P17 PROGRAMMING _ VERIFICATION
o ppg ~ ADDRESS  ———  ADDAESS  — -
> < lavav
PORTO o OEAW - BRI QU — e
“—rtoum lpaox e
tavg, > Tt o g
ALE/PROG - T
lomn, = >
T <ol
o R LOGIC 1
EANgp L e e ___lQGIC D o ___
, < lepew R *  lewar
P27 ~ ,
(ENABLE)
lamg, ® “
P34 ) L I
(RDY/BSY) BUSY  RAEAD
-+ ii_' ~ e

AT89C51 e —————
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h Programming and Verification Characteristics

°C 10 70°C, Voo = 5.0 £ 10%

ol | Parameter Min Max i Units
Programming Enable Voltage 115 12.5 \%
Programmmg Enable Current 1.0 -‘ mA 7
T o w | Oscillator Frequenéy - 773 24 | MHz
_&i_Addn;ss Setup to PHOG Low o o o 48tc oo o
- Address Hold After PROG 48to oL - T T
 DaaSewpwPAOGLow  48igq 7 N
[ja\a Hold A ARerPROG  48tyq - B
" P27 (ENABLE) High to Vr a8y, - ]
VPP Setup to PROG !_ow 10 Hs
. Ve Hold Atter PROG w us
- PAOGwWon N 1 110 us
- Address to Dala Valld - o o 48tc o _*77 o
" ENABLE Low 1o Data valid B 48‘(:1_(:?_ )
7 h D;t;Fioat Aﬁer ENABLE o 9 o ?8?9;9}\7 o 777 o
~ PAOGHghwBUSYLow o s
Byle Write Cycle Tme 2.0 ms |

1. Only used in 12-volt programming mode.

ANNEL
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;olute Maximum Rating_gf*

*NOTICE:  Stresses beyond those listed under “Absclute

rating Temperature ..........cccooeceveeveeeeeenene -55°C to +125°C
Maximum Ratings” may cause permanent dam-

age Temperature .............coooviinnincn. -65°C to +150°C | age to the device. This is a stress rating only and
; functional operation of the device at these or any
age on Any Pin i other conditions beyond those indicated in the
Respectto Ground ..., -1.0V to +7.0V é operational sections of this specification is not
! implied. Exposure to absolute maximum rating
imum Operating Voltage .......ccccoecve e 6.6V | conditions for extended pericds may affect device
! reliability.
Output Current.......... NPT U DU PPPTRUUPPIN 150mA !
Characteristics
-40°C t6 85°C, V¢ = 5.0V £ 20% (unless otherwise noted)
hol | Parameter f Condition Min ' Max Units
T e
- Input Low-voltage | {Except EA) -05 0.2 Ve - 0.1 4 !
e TR N Y bt O . !
input Low-voltage {EA) | 05 02Vor-0.3 v
. Input High-voltage l {Except XTAL1. RST) C.2 Ve + 0.9 Ver + 0.5 %
" input High-voltage | (XTALT, RST) 0.7 Vo Voo + 0.5
| Qutput Low-voltage!! {Ports 1.2,3) [ loL=16mA 0.45 v
Qutput Low-voitage!'! ; Can
* (Port 0, ALE, PSEN) o=2zmA 0.45 v
| low = -B0 pA. Ve = 3V = 10% 2.4 v
© Output High-voltage CT LTy T T ' e
" (Ports 1.2.3, ALE, PSEN) Mon=-209A 078 Vee I A
foy =10 A €9 Ver v j
e oo - . _ . 1
2.4 v |
Cutput High-voltage AU T T
o 0.75 Ver
{Port 0 in External Bus Mode) - 078 - [ . ,,\i, ]
£.9 Ve v
e S e
Logical 0 input Currant (Ports 1,2,3] Vi -50 A
i Tf 1 7 t
Logical 1 ti) 0 Transiticr Gurrent Vi = 24, VED = S0 = 10, 650 LA
(Parts 1.2.3) ) B
input Leakage Current iPort 0, EA} 045 <.« e o LA :
T Reset Pull-down Resistor 56 300 K
Pin Capacitance TestFrog, = ° M=z 7, - 25°C 10 oF |
Acive ioms T2 N 20 mA
Power Supply Current
1ohe W =L 5 mA
Son = 2 100 uA
Power-down Mode s -
Veew d 40 1A

xiernally limized as Inltows

3]

1. Under steady state (non-transient) condimions, f must e
Maximum |, per port oirt 10 mA
Maximum I, per 8-bit part Port 0026 mA
Ports 1.2.3: 15 mA
Maximum total i, for &l suput ping: 71 mA

If I_exceeds the test condition, Vo, may exces:t “ne related specification. Pins are not guaranteed to sink current greater

than the listed tes: condiuons.
2. Minimum Ve for Power-down is 2V.

AT89C51 s
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Characteristics

- operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all other

5 = 80 pF.

rnal Program and Data Memory Characteristics

|
i
|
i

\ 12 MHz Oscillator
I

16 to 24 MHz Oscillator |

hol | Parameter [ Min | Max Mn |  Max | Unis
. ! Oscillator Frequency ‘ 0 l 24 i MHz
A ALE Pulse Width ‘ 127 1‘ ZICL(;;E)DWI ns ]
| Address Valid to ALE Low a3 7 13 ) ns
- ‘I Address f:fold After ALFE Low 48 foo 20 ns
- ALE Low to Va_ladnlﬂfstructmn in 233 o q Mg 85 ns !
i ALE Low to PSEN Low 43 terom13 E_‘
| PSEN Pulse Width 205 Bte o -20 ns |
] '7"'"“p—sér'{: Low (o Valid tnsiruction In s  Taggas s |
—-————--;—_‘ input Instruction Hold After PSEN - _O o o o 8] a B ﬁs R
{ Input insrruct!on Fioat After PSEN 59 toro 10 ns
7 7P§EN to Address Valld - 757 . toroL-8 - ns
- 7@:955 to Valid lnstructron-;l 312 ‘érCLCL-ss o nsgg
PSEN Low to Address Float 10 10 ns
 RDPuise Width N 400  eteget00ons
; . WR Pulse quth _ - 4OO Sl -100 ns “;
RD Low to Valid Data In 252 Sty ¢ -90 ;‘7
Data Hold After RD ‘ -—-5———— ,,:_ ) i o B 7 ns
Data Float Aker RD 7 N 7 97 2tn 28 ns ,
o ALE Low to VaE.ia‘b;ta In ) _ ) ;fA - 8 mL-TSOii ns o
Address to Vahd Data in 7 585. 1oy c 165 ns
ALE Low to D or WH Low o 200 300 31550 Bl g +50 ns
- Addre;sé to Riﬁ or WR Low 203 - Hep o 75 s
Data Valid to WR Transition 23 - 20 s
. Data Valid to WA High 433 | Tige120 N s
o D;{a Hold A?mer WR B 33 w020 ng
RD Low o Address Float 0 0 s
RD or WH H;gh th ALE H!g*} 42 j23 ~M,A“25 s
I 11
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'ernal Program Memory Read Cycle

‘k e -
ALE e o
. . T T ey
Lavi - ; > Yy
; —* el v _
PSEN . , ; L 2 .
4 tPXAVﬂ*
A lolaz
t oxiz «—»
LLAX +——— ,
| o> 4 ‘
PORTO -~ A0 )-A7 = - INSTRIN | AQ - A7 —
-+ taviy —»
PORT2 - as-as AB - A1

ternal Data Memory Read Cycle

e tLHLL_" :

ALE S 5 y A N

o
[ Jt\1"\:’#'!1.!'1

PSEN

+ tov - -

| i—‘wnwﬂ

“ tLLWL >

RD #‘*“ Liax —» \ —/

e ln gy tRHDZ

‘-1 —
- AVLL t
|LAZ - t

: . .‘A_._ RHDX

PORT 0 < A0 - A7 FROM &1 OR DL % DATA INSSX A0 - A7 FROM PCL>— INSTA N

—— b —————
- tA\jD\_' e
PORT 2 A P20 - P27 OR A8 - A15 FROM DPH A8 - A15 FROM PCH

AT 80 C 5 00t




ernal Data Memory Write Cycie

tLHLL—"
ALE

AT89C51

PSEN

e towe ‘T_tWLWH —
1
|
|

tAVLL a

|
4—tLLAK \}\——_/‘/—

lavwx — "

ig‘f—takua—*! !

PORT ©

1] L
AQ - A7 FROM Al OR DPL}){E DATA OUT I X(A0 - A7 FROM PCL><INSTR IN

T‘P_ tA\/\‘\:’L b

PORT 2 X Peo

- P27 OR A8 - A15 FROM DPH

% AB - At5 FROM PCH

ernal Clock Drive Waveforms

« ¢ . +— " lonex >
e oHeX ‘(CLAH — -+—- - <—- 1
VCC - 0.5V —/— - — L R CHCL
s 0.7 Vg -
0.2 Vee- BTV -
4BV e —
- tc ox »
- lotet >
arnal Clock Drive
bol Parameter Min Max Units
oL Oscillator Frequency 8] 24 MHz
Clock Pericd 41.8 ns
¢ Hign Time i3 ns
Low Time 5 ns
; Rise Time 20 ne
Fali Time 20 s

AIMEL
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ATMEL

rial Port Timing: Shift Register Mode Test Conditions

= 5.0 V £ 20%,; l.oad Capacitance = 80 pF)

12 MHz Osc Variable Oscillator i Units
mbol Parameter Min | Max Min Max L
o Serial Port Clock Cycle Time 10 | 12t e +| us
x Output Data Setup to Clock Aising Edge . 700 | 10ty 133 | ne
ax OutpEff_ Data Hold After Clock Rising Edge 50 | 2t 117 l ns
Ox Input Data Hold After Clock Rising Edge N 0 ! ns
ov Clock Rising Edge to Input Data Valid . 700 10t e 133 | ns
ift Register Mode Timing Waveforms
INSTRUCTION i 0 ‘;_11 ! 2{_;_{3 | 4 | 5 __ 1| 6 1 _ 7 8 |
Ea——a— i
| T Ixexe
cLoCcK t L i e s A e N
QWXH i
| e o
WRITE TO SBUF, 0 1] 2 3 X a4 5 6 7
v v hgox *
OUTPUT DATA terov = 1 SET T |

CLEAR R R G G DGR D i G

INPUT DATA

> Testing Input/Output Waveforms")

- 0.8V — e e -
ec 02 Voo + 0.9V
TEST POINTS
S 0.2 Vg - 01V
045V - - e -
e: 1. AC Inputs during testing are driven at V.. - 0.5V fora

logic 1 and 0.45V for a logic 0. Timing measurements
are made at V., min. for a logic 1 and V. max. for a
fogic 0.

»

SET R

1
Float Waveforms(!
Vioan" GV T VoL 0.1V
v S Timing Reterence T
LOAD Points

Vigap™ B Voo~ 0

Note: 1. Fortiming purposes, a port pin is no longer floating

wnen a 100 mV change from load voltage occurs. A
por: pin begins 10 float wnen 100 mV change from
ine loaded VoV, level ocours

AT89C51 meeesssses———————————————————
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lermg Informatlon

Jeed Power 1
HZ) Supply Ordering Code Package | Operation Range
12 5V + 20% ATBICH1-12AC 444 Commercial
AT89C51-12)C 44) (0°C to 70°C}
ATBYCS1-12PC 40P6
AT89C51-12QC 44Q
© ATBICS1-12Al 44A " ndustrial
ATBICS1-12J1 444 (-40°C to 85°C)
AT89CS1-12P1 40P
ATB9C51-12Q1 44Q
16 5V + 20% ATBICS1-16AC 44A Commercial o
ATBICE1-16JC 44J (0°C to 70°C)
ATBOCS51-16PC 40Ps
ATBOC51-16Q0 440
 ATB9CS1-16Al 4aA industrial -
AT89C51-16Jf 444 (-40°C to 85°C)
AT89C51-16P! 40P6 /
ATB3C51-16Q 44Q (
20 5V 1 20% AT8ICS1-20AC B Caan  Commercial
ATBIC51-20JC 444 (0°C 0 70°C)
AT89C51-20PC 40P8
ATBIC51-20QC 44Q
 ATBOCS51-20A1 448 Industrial |
ATB9C51-201 a4l (-40°C to 85°C)
AT89CS1-20P! 40P6
ATB9C51-20Ql 44Q
24 5V + 20% AT89C51-24AC o aan ’ ) Commercial |
ATBICE1-24JC 44J (0°C to 70°C} i
ATB9C51-24PC 40P8
ATB9C51-24Q0 44Q i
ATBICS1-28A1 T aaa T industrial )
ATBYC51-24) 44) (-40°C 10 85°C) !
ATBOCS51-24P) 40P8 ,
AT89C51-24Q1 44Q ;
Package Type ‘
44-lead, Thin Plasﬁo Gufl ng Quad Fla‘paw (TQFP)
- __44 lead, Plastic J-leaded Ch*p Carrier (PLCC) . ﬂ
3 40-lead, 0.600° Wide, Plastic Dual infine Package \F’D1P)
44-lead, Plastic Gull Wing Quad Fiatpack (PQFP) i
15

“@




kaging information

4A, 44-lead, Thin (1.0 mm) Plastic Gull Wing Quad
latpack (TQFP)

imensions in Millimeters and {Inches)”
=DEC STANDARD MS-026 ACB

, 12.21(0.478)
I RERECE

_ bas[n.01g)
0.30(0.012)

. 16.100.324) ¢y

| 9900 388}
— 1.20{0.047: MAX

261,008
09(.603;

©.7240.030;
™ C.45i0.018)

0.15(0.006}

0.05{0.002}

ontrolling dimension: millimeters

44, 44-lead, Plastic J-leaded Chip Carrier (PLCC)
Dimensions in Inches and (Millimeters)
JEDEC STANDARD MS-018 AC

.045(1.14) X 45°  PINNO. 1 D45(1.14) X 30° - 45" 5151 3p5)
Y. jIOENTEY “008(:208)
- i Lo ' 7
A E E56(16.7) 4‘ ' 630(16 o)
— — 1 \
1 Z ‘;550(155] QJ PO T590{315.0
032(813) & = T ss017.7) 021(533\
026(.660 - ! 635(17.7
teeo) l: 5 ] | est7.a 9
'1 — Il " I
o enTYe — e e mee——— | 1 043(1.09)
-~ 500{(12.7) REF 8Q [ 020(.508)
o i 120(305)
I 030(2.29)
. ;. 180(4.57)
T Resiig

L - 022(.5597 X 45° MAX (3X}3

T

0P6, 40-lead, 0.600" Wide, Plastic Dual Inline
ackage (PDIP)
hmensions in thches and (Millimeters)

207(52 64 )
2.04{31 8) PN

ST 56613,
53613 5,

e e DO2 26

FAAX

l——  1.900{48 26 RET ——=

226,53 59
KEAX
A —
STATING ¥ Db Siatatelily
PLANE ¢
! - - - o= ==
51
RES ——
0@, RECTEIGES
£90i2.23)

120368,
00Bi 203

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

It 11D —

Q.50 {0.c2C

Controlling dimension: millimeters

28000311 BSC -~ . 0.35 (0.0t 31
i
101G (0.394) 50
EX:]
2.5 {3.086 MaX
0 ,
0.1740.007 7 / .
013 (0.005) D -
L U U NS R
LY 7 L
1.03 (0.041) ] .
8 ; — 00101 M
078 (0.030} 0.25 (00101 MAX

AT89C51 meeeee————————————tessssesse
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TLC272, TLC272A, TLC2728B, TLC272Y, TLC277
LinCMOS™ PRECISION DUAL OPERATIONAL AMPLIFIERS

SLOS1D — OCTOBER 1887 — REVISED JULY 2001

Trimmed Offset Voltage:
TLC277 ... 500 uV Max at 25°C,
Vpp=5V
input Offset Voltage Drift . . . Typically
0.1 uViMonth, Including the First 30 Days
Wide Range of Supply Voltages Over
Specified Temperature Range:
0°Cto70°C...3Vti0o 16V
~40°Ct0o 85°C...4Vto 16V
~55°C t0125°C .. . 4Vto {6V

Single-Supply Operation
Common-Mode Input Voltage Range

Extends Below the Negative Rail {C-Suffix,
I-Suffix types)

Low Noise . .. Typically 25 nV/sHz at
f=1kHz

OQutput Voltage Range includes Negative
Rail

High Input impedance . .. 102 O Typ
ESD-Protection Circuitry

Small-Outline Package Option Also
Avaiiable in Tape and Ree!

Designed-in Latch-Up Immunity

description

T ~ATT

The TLC272 and TLC277 precision dual
operational amplifiers combine a wide range of

input offset voltage grades tow offset voltage
drift, high inputimpedance, iow noise, and spesds
approaching those of general-purposs BIFET
devicss.

Percentoge of Units — %

3¢

25

15

18

0, JG, P, OR PW PACKAGE

(TOP VIEW)
10UT {{ 4 - 3l Vop
1IN=[] 2 7{ 20Ut
1IN+ 13 611 2IN-
GND [} 4 siham+
FK PACKAGE
{TOP VIEW)
5 o
U0 LONe
Z - 2> =
g VU3 I J Nk ) 1
3 2 1 2018
NC 4 1a[INC
1= s 1700 20uT
NC (6 w6 NC
N+ 17 15[ 2IN-
NC [l 1a[INC
78 101112 13
§
CcCao+ o
Z222z2
O

NC - Nointernal connection

DISTRIBUTION OF TLC277
INPUT OFFSET VOLTAGE

T

i i i i i i
473 Units Tested From 2 Waler Lots
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description (continued)

AVAILABLE OPTIONS

PACKAGED DEVICES e
Vigmax | SMALL CHIP CERAMIC | PLASTIC '

T FORM

A AT25°C | OUTLINE | CARRIER DIP DIP Tﬁ:‘:’;" ) '

(0) (FK) (JG) (®) !
5004V | TLC277CD — — TLC27TCP — —
FC 1o Toe 2mv | TLC272BCD — — TLC272BCP — —
5my | TLC272ACD _ _ TLCP72ACE — _
iomv | TLC2720D — — Ticzrece  §Ticereeew | Ticeray
5004V i TLC277ID — — TLC277IP — —
, 2mv | TLC272BID — — TLC272BIP — —
_ARC A7

40°C to 85°C 5myv {TLCZ7ZA0 _ — TLC2T2AIP — —
somv | TLC272ID — — TLC272iP — _

The [ package is available taped and reeled. Add R suffix {o the device type {e.g.. TLC277CDR}.
g P ¥p

in general, many features associated with bipolar technology are avaiiable on LInCMOS™ operational amplifiers
without the power penalties of bipolar technoiogy. Generai applications such as transducer interfacing, analog
caiculations, amplifier biocks, active filters, and signal buffering are easily designed with the TLC272 and
TLC277. The devices aiso exnibit low voltage single-supply operation, making them ideally suited for remote
and inaccessible battery-powered applications. The common-mode input voltage range includes the negative
rait.

A wide range of packaging options is available, including small-outline and chip carrier versions for high-density
system appiications.

The device inputs and outputs are desiyned io withstand —100-mA surge currents without sustaining latch-up.

The TLC272 and TLC277 incorporate internai ESD-protection circuits that prevent functionai failures at voltages
up to 2000 V as tested under MIL-STD-883C, Method 3015.2; however, care shouid be exercised in handling
these devices as exposure to ESD may resuit in the degradation of the device parametric performance.

The C-suffix devices are characterized for operation from 0°C to 70°C. The I-suffix devices are characterized

for aperation from —40°C to 85°C. The M-suffix devices are characterized for operation over the full military
temperature range of —55°C to 125°C.

% EXAS
RUMENTS

E 5OY 833308 ® DALLAS. TEXAS 75283
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equivalent schematic (each amplifier)

Vbd
!
* >—9 2
| pa pa |
g | ip R
— Pl
g |
R1 [ R2 N&l',_;
IN- —An, Ly
e — !""’”7 | re—,
by z P5 PG
— = 1 ! i -9
1
Pi Pz ! Ll ,{_"_l .
N+ Q5 C1 '.i i__{ 3 [ -
vA——{H .
| = é_ CUT
|t }
4 ! ;
— i j = N3 ! i‘_‘! '—f | : —
: 11 U otg—— by 01 ;
e S S s S
IONT P ! ] i
4 4, N £ Na | | | ne N7 |
< H 1
$R3 ?m ?Rdn D2 g i :?RI i
s — b o b o & 4 PP -
GND

TiC272Y chip information

This chip, when properly assembled, displays characteristics simiiar to the TLCZ72C . Thermal compression or
ulirascnic bonding may be used on the doped-aiuminum bonding pads. Chips may be mounted with conductive
epoxy or a gold-silicon preform.

—
— A
— B0
= -7 jmax = 150°C
= TOLERANCES ARE - 10
= ALL DIMENSIGHS ARE i MILS
¥
PIN {4) IS INTERNALLY CONNECTED
TQ RACKSIDE OF CHIP
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bsolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage. Vpp (see Note 1) ... oo oo 18V
Dmeren ialinput voitage, Vip (see Note 2) ... o =V
nputvoltage range, Vi (Bny input) ... o -0.3VioVpp
! ApUECUITENt, £y *5mA
output current, fn (each SUIDUL) .o 30 mA
Total currentinto Vg ..o oo 45 mA
Totalcurrentout of GND Lo 45 mA
Duration of shori-circuit current at (or below) 25°C (see Note 3} ................. . .. .. . .. .. .. unlimited
Continucus total dissipation . ... ... See Dissipation Rating Table
Operating free-air temperature, T C sufix . ... 0°Cto 70°C
bsuffix o, —-40~C to 85°C
Msuffix oo —55°C to 125°C
Storage Eemperalure rande . ... ... ~85°C 16 150°C
Case temperature for 60 seconds: FK Package ..ot e e 280°C
Lead temperature 1,6 mm (1/1€ inch) from case for 1¢ seconds: D, P, or PW package ............ 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 80 secouds. JGpackage .......... ..., 306°C

1resses beyond those listed under "absciute maximum ratings” may cause permanent damage o the device. These are stress ratings only, and

unctionat oper

ion of the Cevice at these or any other conditions beyvond those indicated under “recommended operating conditions” is not

miplied. Exposure to abscille-maximum-rated congitions for extenden periods may affect device reliability.
DTES: 1. Al vohtage vaiues, except differential voltages, are wit respect 1o network ground.

rential veitages are at IN+ with respect 1o IN~
output may be shoried to elther supply. Temperature andior supply voiiages must be limited to ensure that the maximum

not exceeded {see appiication section}

DiSSIPATION RATING TABLE

Ta<25°C DERATING FACTOR TA=70°C Tp = 85°C Ta =125'C
PACKAGE  pOWERRATING ABOVETA=25C POWER RATING POWER RATING  POWER RATING
z 454 MW 277 MW NiA,
Falet
P

C SUFFIX ISUFEIX | w8 SUFFIX
, uR(r
Bk MAX MIN MAX WiN  MAX
o 3 1B 4 16 4 18
- 357 02 G 33 B
oW voiass. Vis e — = — Y
- (s Re] —u.Z u 5.3
nera Gee-artemperature Ta & 74 —40 25 —55 125 £

{; TEXAS

INSTRUM ENTS

PCST OFFICE BOX 353307 ® TALLAS TEXAS 732357

WCEBUASISEUS ® Uil AS Soi
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electrical characteristics at specified free-air temperature, Vpp = 5 V (unless otherwise noted)

TLC272C, TLC272AC,
PARAMETER TEST CONDITIONS Tat TLC272BC, TLC277C | it
MIN  TYP  MAX
TLcpree (YO T LAV vIg=0, 25 LY
N Rg=50¢ R = 102§ Full range i2 v
m
TLC2T2AC Vo =14V, . Vig =0, 25C 0.8 5
‘ Rs =50, Ry = 10k | Fuli range 8.5
Vig input offset voitage -
Vo= 1.4y Vi = 0, 5°C 230 2000
TLCo72BC | SO AV =y
Rg = 50 {2, R =10&2 { Fulirangs 3000 v
H
L7 Vo= 1.4V vig = O 257 200 500
Rg =504 Ry =10k { Fylirange 1500
o Temperature coefficient of input offset voltage @t (R uvieC
VIO pErall icient OF INDUL On3et vonage 70°0 v/
25°C 0.9 &0
o Input off; urrent (see Note 4 — — — pA
AV 2.5V AV} —")5\1 7oC ’ N
VO T L3V VIC = 29V N = =
25°C 0B 8]
g input bias cu (see Note 4 _— e 600 PA
25:0 ta o v
v Common-moge input voitags rangs 4 4.2
ICR {see Note 5) -0.2
Fuli range o Y
25°C 3z 38
Von  High-level autput voltage Vip = Ry = 10k e 3 3.8 v
To°C 3 38
25°C G 50
Vor Low-ieval culpul voltage Vip = =00 iy =0 &C & 50 my
Auny Large-signal gifferental votags arrmicsion | DEsViIn Y. R, =10 [ 4 27 i
'z 3 24
26°C Sie} 80
CMRR ol G 533 R4 Af
70°C jile a5

<3 7 TEXAS

INSTRUMENTS

STET CFR S BON 533303 ® DALLAS

Lh

n

TEfrET
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1

electrical characteristics at specified free-air temperature, Vpp = 10 V (uniess otherwise noted)

TLE272C, TLC272AC,

PARAMETER TEST CONDITIONS Tal TLCZ72BC, TLC277C | T
MiIN  TYP  MAX
=14V = 25°C 1.1 10
Ticarac | YO 14V, vic =S 2 2
Rg=504, R = 102 | Fult range 12
my
= s fi~ = 25°C 0.5 5
TLoz72Ac | YOT AV, Vic=0. - >
. Rg=30a Ry =10 &2 | Fulirange 6.5
Vio Input offset voltage T > 50
A =1.4V =0 = e
TLCz72BC | YOT 14V, Vic =0, %
Rg=50¢, Ry = 10 k€2 | Fuiirange 3000
uv
=14V =G 25°C 250 80C )
TLcz7re  (YOT 4V Vim0
Rg =501 R = 10k | Fuitrange 1900
' 25°Cto
oo Temperature coefficient of input offset voltage vy 2 RV
25°C 0.1 £2
[iTs) input offset curent (see Note 4} T - 00 oA
Vo=5V Vic=5V
o ‘ 25°C 0.7 28
= tnput bias current (see Note &) —— - v 18
-02  -032
25°C jcs! 1o Y
, Common-mode input voitage range g oz
VIGR {see Note b) -0.7
Fufi range [ v
25°C g
Vo High-tevel cutput voitage Vi = Ry = 10 kG it 7.8
70°C 7.8 8.4
25°C 0 =
Yol Low-tevei cutput voltage Vin = 100 My o =0 C ¢ 5G v
74°C 0 50
25:C - 36
Ay ignal differential voitage amphfication o= 1Y a7y = 10 K 3C 75 42

()
U




BIODATA

Nama
NRP
Tempat / Tanggal Lahir

Alamat

Agama

PENDIDIKAN :

: Go Kian Djoen
: 5103096010
: Surabava / 23 April 1978

: JI, Cantikan Tengah IV/14

Surabava

: Kristen

- SD KEMALA BHAYANGKARI II SURABAYA1990

- SMP YPPI1SURABAYA 1993

- SMA YPPILH SURABAYA 1996

- UNIVERSITAS KATOLIK WIDYA MANDALA SURABAYA

ANGKATAN 1996
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