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Thesis Title Automatic Quail Eggshell Peeler
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ABSTRACT

This thesis presents an automatic quail eggshell peeler. This design of an automatic quail
eggshell peeler is developed from the previously used chicken eggshell peeler. The development
starts from the advantage and disadvantage points of the chicken eggshell peeler then is added up
the eggshell breaker procedure. This procedure uses a pare rubber roller instead of screw in the
chicken eggshell peeler. This design of an automatic quail eggshell peeler is able to peel up to 20
eggs per minute. The container can contain 50 eggs and also has a cleaning system by water
injection directly to quail egg with the warning alarm and auto-stop function when the peeling
process is completed.

As the experiment, the result shows that this automatic quail eggshell peeler can peel the
boiled quail egg at the speed of 20 eggs per minute with some mistaken at about 1 egg among 4
eggs. For overall, this design of an automatic quail eggshell peeler succeeds about 75 percents of
number tested eggs. It may cause by the uncertainly softness and hardness of each quail egg
which is over control. So that, this design of an automatic quail eggshell peeler should be

developed in the further.
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IR.TX dunsusa lalon 162
TRTITIEED
C, 100 puF 16 V 147
@, 47 pF 16V 1 f2
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Foginsal FAUGHGRL DRMTlY
FINNUAIUIY
R, 39kQ Vaw 167
R, 471Q Yaw 16
R, 68Q /a W 169
M1 A.7 emsginsaiveisesgasudaulsusa

Foqulnsal EALLEIGE) $1u
aUnsalmsfadai
Q, BC549 167
Q, BC557 147
Q, BC337 1973
D,,D,, D, 1N4148 3079
D,, D, IN4001 162
D, IRRX P1DI1 102
aunuilszg
G 0.022 uF 50 V 167
= 100 pF 16 V 167
(e 0.01 uF 50 V 167
L 0.001 uF 50 V 187
& 1 WF 50 V 1a7
& 22 pF 16 V 147
FINNUIIUMIY
R, 2kQ /a W 169
R, 18 MQ Yaw 1 7
R, 6.8kQ 5W 12
R kQYaw 167

=~
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MINNUATHNIY
R, 1MQ Yaw 162
R, 47kQ Vaw 169
¢
gunsapug :
a J @
RY, g 12V 16
A J o aa
M3197 A.8 319M391nT0l U999 5 YATLILEADA
A ¢ a 0
¥oinyal 318zI0YA U
290559
IC, SN74LS245 167
d 2 U o
gilnsatansnadi
LED e, Ando, Tuaa 6 A2
FINNIHAIUNIY
R, -R, 200 YVaw 169
ginsaiduy
< 4 . o
J, ADUIUAPNDT 8 pin 107
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Tsunsumunumanniesfenn/denliunnszmanlusia

ORG 0000H
ACALL DELAY 500MS
NKEY EQU 080H

START:
CLR A
MOV PO, A
MOV P1l,A
MOV P2,A
MOV P3,A
P23
MOV A,P1l
CJINZ A, #000H, KEEP
SJMP LP
KEEP:

MOV  NKEY, A
MOV A, #011H
MOV  P2,A

MOV  PO,A

ACALL DELAY 15S
ACALL DELAY 158
MOV A, #000H
MOV  P2,A

MOV  PO,A

ACALL DELAY 500MS
ACALL DELAY 500MS
ACALL DELAY 500MS
MOV A, #01EH

MOV  P2,A

MOV  PO,A

ACALL DELAY 500MS
MOV A, #01DH
MOV  P2,A

MOV  PO,A

ACALL DELAY 158
MOV A, #000H

MOV ~ P2,A

MOV  PO,A

ACALL DELAY 500MS
ACALL DELAY 500MS
ACALL DELAY 500MS
MOV A, #01EH
MOV  P2,A

MOV  PO,A

ACALL DELAY 500MS
MOV A, #01DH

MOV  P2,A

MOV  PO,A

ACALL DELAY 15S
MOV A, #000H
MOV  P2,A

MOV  PO,A

ACALL DELAY 500MS
ACALL DELAY 500MS
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LP1:

KEEP1:

ACALL
MOV
MOV
MOV
ACALL
MOV
MOV
MOV
ACALL
MOV
MOV
MOV
ACALL
ACALL
ACALL

MOV
MOV
MOV
ACALL
MOV
CJINZ

MOV
MOV
MOV
ACALL
MOV
CJINZ
MOV
MOV
MOV
ACALL
ACALL
ACALL
MOV
MOV
MOV
ACALL
CLR
MOV
MOV
ACALL
JMP

DELAY 15S:

LOOP:

WAIT:

MOV

MOV
MOV
MOV
SETB

JNB
CLR
CLR
DJINZ
RET

DELAY 500MS
A, #01EH
P2, A

PO, A

DELAY 500MS
A, #01DH
P2, A

PO, A

DELAY 155
A, #000H
P2,A

PO, A

DELAY_ 500MS
DELAY 500MS
DELAY 500MS

A, #01EH
P2,A

PO, A

DELAY 500MS
A, Pl

A, #000H, LP1

A, #01EH
P2, A

PO, A
DELAY 158
A, Pl

A, #002H, KEEP1
A, #01CH
P2, A

PO, A
DELAY 15S
DELAY 15S
DELAY 15S
A, #020H
P2,A

PO, A
DELAY 15S
A

P2, A

PO, A
DELAY 500MS
START

R7,#500

TMOD, #01H
THO, #094H
TLO, #000H
TROO

TFO,WAIT
TRO

TFO
R7,LOOP
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LOOP1:

WAITI:

END

DELAY 500MS:

MOV

MOV
MOV
MOV
SETB

JNB
CLR
CLR
DJINZ

R7, #30H

TMOD, #01H
TH1, #04BH
TL1l, #OFDH
TR1

TF1,WAIT1
TR1

TF1
R7,LOOP1
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OCTAL BUS TRANSCEIVER
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The SN54/74LS245 is an Octal Bus Transmitter/Receiver designed for
8-line asynchronous 2-way data communication between data buses.
Direction Input (DR) controls transmission of Data from bus A to bus B or bus
B to bus A depending upon its logic level. The Enable input (E) can be used
to isolate the buses.

o Hysteresis Inputs to Improve Noise Immunity

o 2-Way Asynchronous Data Bus Communication

o Input Diodes Limit High-Speed Termination Effects
e ESD > 3500 Volts

LOGIC AND CONNECTION DIAGRAMS DIP (TOP VIEW)

Voo E B B4 B5 BG B7

2][1e][1s ITIWWITIWIIE-

©

B8

HEFEIIRE

N/

R

70\

KN P 3 I N M K

A8 GND

DIR Al A2 A3 A4 A5 A6 A7

TRUTH TABLE

INPUTS

OUTPUT
E DIR
L L Bus B Data to Bus A
L H Bus A Data to Bus B
H X Isolation

H = HIGH Voltage Level
L = LOW Voltage Level

X = Immaterial

GUARANTEED OPERATING RANGES

SN54/74L.S245

OCTAL BUS TRANSCEIVER
LOW POWER SCHOTTKY

s
Ll

J SUFFIX
CERAMIC
CASE 732-03

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
SOIC
CASE 751D-03

&

1

ORDERING INFORMATION

SN54LSXXXJ Ceramic
SN74LSXXXN  Plastic
SN74LSXXXDW SOIC

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 5.5 \
74 4.75 5.0 525

TA Operating Ambient Temperature Range 54 -55 25 125 “C
74 0 25 70

loH Output Current — High 54,74 -3.0 mA
54 -12 mA
74 =15

loL Output Current — Low 54 12 mA
74 24
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Vin Input HIGH Voltage 50 v grﬂgzied Input HIGH Voltage for
viL Input LOW Veltags 54 0.7 v ,f#?r:an;?ed Input LOW Voltage for
74 08 puts
VT4-VT- | Hysteresis 0.2 0.4 \ Vee =MIN
ViK Input Clamp Diode Voltage -0.85 | -1.5 v Voo = MIN iy =-18 mA
54,74 | 24 34 vV |Vee = MIN o =—30mA
VOH Output HIGH Voltage ] e 7 Ve = MIN. Top = MAX
54,74 0.25 0.4 v oL = 12 mA Voo = Voo MIN
VoL Output LOW Voltage VIN=ViLor ViH
74 0.35 0.5 \ loL =24 mA per Truth Table
10ZH Output Off Current HIGH 20 wA | Voo =MAX, VouT =27V
lozL Qutput Off Current LOW -200 wA | Voo = MAX VoyT =04V
AorB DRor E 20 wA | Veg =MAX vy =27V
IiH Input HIGH Current DRorE 0.1 mA | Vce = MAX VIN=T7.0V
AorB 0.1 mA | Voo =MAX, VN =55V
i Input LOW Current -0.2 mA | Voo = MAX, VIN=0.4V
los Qutput Short Circuit Current (Note 1) —40 —225 mA Voo = MAX
Power Supply Current
Total, Qutput HIGH 70
loc Total. Output LOW 90 s e Tl
Total at HIGH Z 95
Note 12 Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (Tp = 25°C. Voo = 5.0 V. TRiSE/ TFALL % 6.0 ns)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tg;:": Propagation Delay, Data to Output gg :; ns
C| =45 pF,
tpzH Output Enable Time to HIGH Level 25 40 ns R =667 Q
tpzi Output Enable Time to LOW Level 27 40 ns
tprz Output Disable Time from LOW Level 15 25 ns CL =5.0pF,
tPHZ Output Disable Time from HIGH Level 15 25 ns Ry =667 Q

FAST AND LS TTL DATA
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General Description

The LM723/LM723C is a voltage regulator designed primar-
ily for series regulator applications. By itself, it will supply
output currents up to 150 mA; but external transistors can
be added to provide any desired load current. The circuit
features extremely low standby current drain, and provision
is made for either linear or foldback current limiting.

The LM723/LM723C is also useful in a wide range of other
applications such as a shunt regulator, a current regulator or
a temperature controller.

The LM723C is identical to the LM723 except that the
LM723C has its performance guaranteed over a 0°C to

&National Semiconductor

December 1994

LM723/LM723C Voltage Regulator

Features

m 150 mA output current without external pass transistor

® Output currents in excess of 10A possible by adding
external transistors

m Input voltage 40V max

m Output voltage adjustable from 2V to 37V

B Can be used as either a linear or a switching regulator

Order Number LM723J/883 or LM723CN
See NS Package J14A or N14A

Equivalent Circuit”

@
INVERTING
TEMPERATURE INPUT
COMPENSATED
ZENER
Vier

AMPLIFIER AMPLIFIER

NON-INVERTING
INPUT

H 10
V- CURRENT
LIMIT

*Pin numbers refer to metal can package.

FREQUENCY
v COMPENSATION KL

+70°C temperature range, instead of - 55°C to ~125°C.
Connection Diagrams
Dual-In-Line Package Metal Can Package
_/ CURRENT
NC =] 1 14f=NC LIMIT
o FREQUENCY CURRENT FREQUENCY
CURRENTILIMIT=3.2 131 COMPENSATION SENSE COMPENSATION
CURRENT SENSE—] 3 12fp=v* INVERTING
P
INVERTING INPUT—] 4 1=V INRUT ®)
NON—{NVERTING __ I NON-INVERTING
I 10— Vour NG () ve
Vorr—{ 6 v
RER % VRer o o VOUT
v-—{7 8N
s
TL/H/8563-2 TL/H/8563-3
Top View Note: Pin 5 connected (o case.

Top View

Order Number LM723H, LM723H/883 or LM723CH
See NS Package H10C

CURREM] FREQ COMP

7
CURRENT y
Ve SENSE Ve
-IN VC
N out
SERIES PASS
TRANSISTOR Vogr v
V-
Vo TL/H/B563-20
Top View

CURRENT Order Number LM723E/883
v See NS Package E20A
z
1
CURRENT
SENSE

TL/H/8563-4

1995 National Semiconductor Corporation TL/H/8563

RRD-B30M115/Printad in U. S. A,

lole|nbay abeljoA DEZLINT/ECLINT
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required, Internal Power Dissipation Metal Can (Note 1) 800 mW
please contact the National Semiconductor Sales Cavity DIP (Note 1) 900 mW
Office/Distributors for availability and specifications. Molded DIP (Note 1) 660 mW
{Note 9) Operating Temperature Range LM723  ~55°Cto » 150°C
Pulse Voltage from V+ to V-~ (50 ms) 50V LM723C 0°Cto +70°C
Continuous Voltage from V+ to V™ 40V Storage Temperature Range Metal Can 65°Cto = 150°C
Input-Output Voltage Differential 40V Molded DIP --55°Cto - 150°C
Maximum Amplifier Input Voltage (Either Input) 8.5V Lead Temperature (Soldering, 4 sec. max.) )
M Amoifistinout Vol Differential) 5v Hermetic Package 300°C
aximum Amplifier Input Voltage (Differential Plastic Package 260°C
GurenL lieh g o ESD Tolerance 1200V
Current from Vger 15 mA (Human body model, 1.5 k1 in series with 100 pF)
Electrical Characteristics (otes2, 9)
LM723 LM723C
Parameter Conditions ) " Units
Min| Typ | Max | Min| Typ | Max
Line Regulation ViN — 12V toVin — 15V 0.01| 0.1 0.01| 0.1 % VouT
~B5°C % Ta s +125°C 0.3 % VouTt
0°C = Tp = +70°C 0.3 % VouTt
Vin = 12V toViy = 40V 0.02 | 0.2 0.1 | 05 % VouT
Load Regulation IL= 1mAtol. = 50mA 0.03 | 0.15 0.03| 0.2 % VouT
55°C « Ta ¥ +125°C 0.6 % Vout
0°C % Tp = #70°C 0.6 % VouT
Ripple Rejection f = 50 Hz to 10 kHz, Cggr — 0 74 74 dB
f = 50 Hz t0 10 kHz, Cggg = 5 uF 86 86 dB
Average Temperature Coeffic- 55°C « Tp s +125°C 0.002(0.015 %/°C
ient of Qutput Voltage (Note 8) [0°C = Ta = +70°C 0.003|0.015 %/°C
Short Circuit Current Limit Rgc = 10€), Vouyr = O 65 65 mA
Reference Voltage 6.95| 7.15 | 7.35 [6.80| 7.15 | 7.50 \
Output Noise Voltage BW = 100 Hz to 10kHz, Crgr = O 86 86 wVrms
BW — 100 Hz to 10kHz, Crep — 5 uF 2.5 2.5 uVrms
Long Term Stability 0.05 0.05 % /1000 hrs
Standby Current Drain It = 0,Viny = 30V 1.7 | 3.5 1.7 | 4.0 mA
Input Voltage Range 9.5 40 [ 9.5 40 Vv
Qutput Voltage Range 2.0 37 |20 37 \2
Input-Output Voltage Differential 3.0 38 | 3.0 38 Vv
04A Molded DIP 105 °C/W
0j4a Cavity DIP 150 °C/W
0ja H10GC Board Mount in Still Air 165 165 °C/W
0ja H10C Board Mountin 400 LF/Min Air Flow 66 66 *C/W
Oyc 22 22 *C/W

Note 1: See derating curves for maximum power rating above 25°C.

Note 2: Unless otherwise specified, Ta = 25°C, Vyy = V+ = Vg = 12V, V= = 0, Voyr = 5V. I = 1 mA, Rsc = 0, Cy = 100 pF, Cger = 0 and divider
impedance as seen by error amplifier = 10 k() connected as shown in Figure 1. Line and load regulation specifications are given for the condition of constant chip

temperature. Temperature drifts must be taken into account separately for high dissipation conditions.
L4 is 40 turns of No. 20 enameled copper wire wound on Ferroxcube P36/22-3B7 pot core or equivalent with 0.009 in. air gap.

Note 3:

Note 4: Figures in parentheses may be used if R1/R2 divider is placed on opposite input of error amp.
Note 5: Replace R1/R2 in figures with divider shown in Figure 13.

Note 6: V' and Vie must be connected to a 3V or greater supply.
Note 7: For metal can applications where V7 is required, an external 6.2V zener diode should be connected in series with Vour.

Note 8: Guaranteed by correlation to

other tests.

Note 9: A military RETS specification is available on request. At the time of printing, the LM723 RETS specification complied with the Min and Max limits in this
table. The LM723E, H, and J may also be procured as a Standard Military Drawing.
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Typical Performance Characteristics

Load Regulation Load Regulation Load & tine Regulation vs
Characteristics with Characteristics with (nput-Output Voltage
Current Limiting Current Limiting Ditferential
008 01 03
I 1T Voo Vour = *5V
| Tt Reg =1 Rsc =0
5 i I - Tl‘lwn | | 5 0 [: - 5 .2 T‘.Iﬂ;.'\»‘l‘c
3 AV
> _p0s = [t > = T w=1ma
T e T N % -
= s - = f 5
g -n Ta 2 c] ~ 3 AN 1 3 F LILE
g  1a = 1257C T € ATAMNN Z [~
2 015 o T e e 2 +——
a @ - 2= -55C— a 0AD
B HI- : \ R e
D2 - Voyuy = +6V, Vi = HIZV A3 T 0.1 | R 0 1
I Rec = 1002 4——1— | Ta-125°C _‘AA Tare L
g L ] et G 02 IL =T mAtol « 50 mA
0 5 10 15 20 25 3 0 w40 60 80 100 -5 5 15 25 R H
OUTPUT CURRENT {mA} OUTPUT CURRENT [mA} Vin = Vour (V)
Current Limiting
Current Limiting Characteristics vs Standby Current Drain vs
Characteristics Junction Temperature Input Voitage
k 00 20
£ Nouy =SV Vigsalav) =G0 e 18 .
Z 4 Asc - 1042 = "\ sense vouTace = LAt
. \ £ 0 160 : E 1.6 =
s N i 3 \ 2 E Tp-25C——]
2 o8 T > | oz & |
z —— T, - 125°C w 05 | LIMITCURRENT T & £ u H
z s e E R N g 3 10 Ta"125°C
g s >
3 Flat i £ oo Y N wZ B oo
w04 [ Ta=-85°C == = -
Z - = LIMIT CURRENT |~ AE i
< i & 04 Reg = 102 a = 0.4
2 e | e ov
: < ! } 02 | our REM
I 1 ' 3 [P koo
0 13 0 A
0 0 40 60 80 100 RO | s0 100 150 0 20 3 e 50
DUTPUT CURRENT (mA) JUNCTION TEMPERATURE { ) INPUT VOLTAGE (V)
Output Impedence vs
Line Transient Response Load Transient Response Frequency
6.0 40 ! T 10
g INPUT VOLTAGE _ s LOAD CURRENT [ | Vour - +8v I
E T z E Vi = +12V —~-H| : B
Z w0 I 0 5 F W0 \¥ S 3 Mo 0 CL=0
g - - 0 B ow | Te2se
> < > 40 e Zz )
g MM AL s 23 ! fuslub
w QUTPUT VOLTAGE — now DUTPUT VOLTAGE! L
I} e o a G =S
£ N 20 E 0 —,‘ al: 2 =
3 Vin = +12V 4 £z Viy = 12V z 5
> Vour = +5V 2 > Vour = +5v| -20 ES
5 -20 [l =1mA 402 5 40 l I, =40 mA =3
. Z =
e =k M
ap LR ki g Rsc -
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TABLE I. Resistor Values (k()) for Standard Output Voltage

- Applicable Fixed Output y Fixed 5% Output
Positive ?? o Output Adjustable Negative |, licable Output Adjustable
Output 9 +5% 110% (Note 5) Output Figures +5% +10%
Voltage Voltage

(Note 4) Ri R2 R1 P1 R2 R1 R2 R1 | P1 R2

£3.0 1,5,6,9, 12(4) | 4.12 | 3.01 1.8 | 05 | 1.2 +100 7 3.57 102 | 2.2 10 91
+3.6 1,5,6,9 12(4) | 8.57 | 3.65 1.5 | 05 | 1.5 250 i 3.57 | 255 | 2.2 10 240
#5510 1,5,6,9,12(4) | 215 | 499 | 0.75| 05 | 2.2 6 (Note 6) 3,(10) 357 | 243 |12 | 05| 075
6.0 1,5,6,9 12 (4) 1.15 | 6.04 05 | 05| 27 9 3,10 3.48 | 536 | 1.2 | 0.5 20
+9.0 2,4,(5,6,9,12) | 1.87 | 7156 | 0.75 1.0 | 2.7 12 3,10 357 | 845 | 1.2 | 05 3.3
2 2,4,(5,6,9,12) | 487 | 715 2.0 1.0: | ‘310 15 3,10 365 | 115112 |05 4.3
15 2,4,(5,6,9,12) | 7.87 | 715 3.3 1.0 1430 28 3,10 357 | 243 |12 |05 10
+28 2,4,(5,6,9,12) | 21.0 | 715 5.6 1.0 | 20 -45 8 357 | 412 | 2.2 10 33
45 7 3.57 48.7 2.2 10 39 100 8 357 | 976 | 2.2 10 91
275 7 3:57 78.7 2.2 10 68 250 8 3.57 249 2.2 10 240

TABLE II. Formulae for Intermediate Output Voltages

Qutputs from +2to +7 volts
(Figures 1, 5.6, 9. 12, [4])

\ R2
Vout = | VRer > Yo"

Outputs from + 4 to + 250 volts

(Figure 7)
v R2 - R1
Vout = (—Fﬁ x ——);Ra ~ R4

2 R1

Current Limiting
VsENSE

lumiT = B

Outputs from +7to 37 volts
(Figures 2, 4, [5, 6. 9, 12])

R1  R2
Vout = (VREF NTos )

Outputs from 6 to - 250 volts
(Figures 3, 8, 10)

Vreg Rt ¢ R2
VOUT*-<—2—‘T‘;R3‘R4

Foldback Current Limiting

Vourt R3

. Vsense (RS ¢

IKNEE ™ (

ISHORT GKT ~ <

Rsc R4
VSENSE
Rsc

Rgc R4

R3 94)
R4

R4))
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NE555
KYI SA555 - SE555

Ki

GENERAL PURPOSE SINGLE BIPOLAR TIMERS

» LOW TURN OFF TIME

= MAXIMUM  OPERATING FREQUENCY
GREATER THAN 500kHz

= TIMING FROM MICROSECONDS TO HOURS

» OPERATES IN BOTH ASTABLE AND
MONOSTABLE MODES

= HIGH OUTPUT CURRENT CAN SOURCE OR
SINK 200mA

= ADJUSTABLE DUTY CYCLE

= TTL COMPATIBLE

»« TEMPERATURE STABILITY OF 0.005%

PER’C
N D
DESCRIPTION DIP8 SO8
The NE555monolithic timing circuitis a highly stable {Plastic Package) (Plastic Micropackage)

controller capable of producing accurate time delays
or oscillation. In the time delay mode of operation,
the time is precisely controlled by one external re-
sistor and capacitor. For astableoperationas anos-
cillator, the free running frequency and the duty cy-
cle are both accurately controlled with two external

ORDER CODES

resistors and one capacitor. The circuit may be trig- Part Temperature Package
gered and reset on falling waveforms, and the out- Number Range N D
put structure can source or sink up to 200mA. The NEB55 0°C. 70°C . i
NES555 is available in plastic and ceramic minidip A —40"6 A0
package and in a 8-ead micropackage and in metal Rk N :
can package version. SES55 -557C, 125°C i s
PIN CONNECTIONS (top view)
E 1 s ] 1-GND
2 - Trigger
3 - Output
E 2 7 :] 4 - Reset
5 - Control voltage
6 - Threshold
E 3 6 ] 7 - Discharge
8 -Vee
]« 5]
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NE555/SA555/SE555

BLOCK DIAGRAM
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T e e el

Features

Compatible with MCS-51™ Products

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

Fully Static Operation: 0 Hz to 24 MHz

Three-level Program Memory Lock

128 x 8-bit Internal RAM

32 Programmable I/O Lines

Two 16-bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low-power Idle and Power-down Modes

.

.

Description

The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
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 and pinout. The on-chip
Flash allows the program memory to be reprogrammed in-system or by a conven-
tional nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash
on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which provides
a highly-flexible and cost-effective solution to many embedded control applications.

Pin Configurations HOIE

R vee
39 [PO.D (ADC;

PQFP/TQFP

=
W
S
&

a
=1
=
- i
& a &
nn 0
38 3 2
msd 43 [3PO.4 (AD4) Slset by
P62 42 [ P05 {ADS)
P170]3 31 [3 FO.6 (ADG)
nsTe 30 A PO.7 (AD7) PLCC
(RXD)P3.0OL]5 29 [ EAVPP
Nefu 28 NG
(TXDV P37 27 [ ALEPROG
(INTOY P3.20]8 26 [0 PSEN
(NTH) P339 25 [ P27 (A15)

(TO) P34 ] 10 24 [IP26 A1)

TuPIsSHN 23 [J P25 (A13; 9 [J PO (AD4}
B ® ] [ PO.5 (AD3)
nga; =) 47 [ PO.6 (ADB)
23 & 36 A P0.7 (AD7)
5o & RXD) PA.0 O 11 35 O EANVPP

< e NeO 12 34 Fine

{TXD) P3.1 (] 13 33 J ALE/PROG

20 [1P2.5 (A13)

{AB) P2.0C] 24

R (¥

8-bit
Microcontroller
with 4K Bytes
Flash

AT89C51

Rev. 0265G-02/00
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