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ABSTRACT

This thesis presents the project of Automatic Coin Selecting and Counting Machine. This

project consists of two main part which are coin selector and coin countor. The coin selector use

DC motor for selecting coin from the other and drop to the guide. The second part use infrared

sensor to check a diameter of coin. Display by 7-segment and working control by microcontroller

MCS-51.
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Tl sunsumamauvounioaenuasiumisgydn 1ula

ORG 0000H

AIMP MAIN

ORG 0003H

AIMP INT_0

ORG 000BH

AIMP TO_INT

ORG 001BH

AIMP T1_INT

CR EQU 13

LF EQU 10
NL EQU 12
ADC_W EQU 090H
ADC R EQU 091H
EE_ W EQU 0AOH
EE R EQU 0A1H
RTC R EQU 0DIH
RTC_W EQU 0DOH
12C_ADDR EQU 30H
12C_DATA EQU 31H
SCL EQU P1.0
SDA EQU PI.1
CS_LCD EQU P1.3
RS_LCD EQU R1-2
ORG 0020H

FLAG:

DS 1

N_ACK EQU FLAG.0
RST : EQU P1.0
CLK EQU Bl=2
10 EQU Pl.1
INPUT EQU PO
LED EQU P2.0
orP EQU R2.1
EQU 30H

MAIN:

MOV DPTR,#0H

LCALL POR

MOV TMOD,#011H

MOV TH1,#250

MOV TL1,#0

SETB EA

SETB ETI

SETB EXO0

SETB ITO

SETB ETO

MOV R7.#8

MOV RO,#19

CLR A

IN_LOOP:

MOV @RO0,A

INC RO

DINZ R7,IN_LOOP

MOV R7.#10

SETB TR1

SETB TRO

MOV S_COUNT.#1

MOV . BUFFERI1,#0H

MOV BUFFERO,#0H

ML:

ACALL CONV

SIMP ML

SCAN:

S_COUNT EQU 19
DGI EQU 11111110B
DG2 EQU 11111101B
DG3 EQU 11101111B
DG4 EQU 11011111B

MOV A,S_COUNT
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CINE
MOV
MOV
MOV
MOV

SC2:

CINE
MOV
MOV
MOV
MOV

SC3:

CINE
MOV
MOV
MOV
MOV

SC4:
MOVC
CINE
MOV
MOV
MOV
MOV

CONV:
DISP1
DISP2
DISP3
DISP4
BUFFER0
BUFFERI
MOV
ANL
SWAP
MOV
MOVC
SETB
MOV
MOV
ANL
MOV
MOVC
SETB
MOV
MOV
ANL
SWAP
MOV
SETB
MOV
MOV
ANL
MOV
MOVC
SETB
MOV
RET
S_TAB:
DB

DB
TI_INT:
MOV
ACALL
RETI
TO_INT:
DINZ
MOV

A#1,8C2
P1#0FFH
S_COUNT.#2
P3.#DGlI
P1,DISP]

A#2,5C3
P1#0FFH
S_COUNT#3
P3#DG2
P1,DISP2

AH3,5C4
P1,40FFH

S COUNT#4
P3 4DG3
P1,DISP3

A,@A+DPTR
A4 $+3
P1#0FFH
S_COUNT#1
P3#DG4
P1,DISP4

EQU 20
EQU 21
EQU 2
EQU 23
EQU 24
EQU 25
A,BUFFERI

AHOFOH

A

DPTR.#S_TAB
A@A+DPTR

ACC7

DISP4,A

A,BUFFERI

AHOFH

DPTR#S_TAB
A@A+DPTR

ACC.7

DISP3,A

A,BUFFER0

AHOFOH

A

DPTR#S_TAB

ACC.7

DISP2,A

A,BUFFER0

AHOFH

DPTR.#S_TAB
A,@A+DPTR

ACC.7

DISP1,A

040H,079H,024H,030H,019H
012H,002H,078H,000H,010H
TH1,#250

SCAN

R7,E_TO
R7,#10
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MOV A,BUFFERO
ADD A#10

DA A

MOV BUFFER0,A
CLR A

ADDC A,BUFFERI
DA A

MOV BUFFERI1,A
E_To:

RETI

INT 0:

CHK EQU P3.7
INB CHKLE_INTO
MOV A,BUFFER0
ADD A#l

DA A

MOV BUFFER0,A
CLR A

ADDC A,BUFFER1
DA A

MOV BUFFER1,A
E_INTO:

RETI

POR:

INC DPTR
PORI:

MOV A,DPH

ORL A,DPL

INZ POR

RET

END
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AIANUMUMU
047 Q 4 67
240 Q 469
330 Q 56
10Q1W 162
10kQ 4 617
aunuilszy
0.1 uF 567
10 uF 407
100 uF 167
220 pF/25V 107
4700 pE/25 V 2 67
6800 PF/80 V 167
10000 pF/80 V 167
atnsalnsieiath
1N4001 167
1N5401 16 A2
LED 56
MIE 2955 46
LM 317 46
7805 147
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AINNUMUMY
10Q 187
330 Q 467
10kQ 167
aaunuilszy
33 pF 26
0.1 uF 562
10 puF 167
1000 puF 167
2200 pF/25 V 162
d Ai! VU o
ginsatensnanam
LED 347
89C1051 187
7805 187
[ o’d'
Jaauazainsadug
X-TAD 11.059 MHz
3) 299598
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Qﬂnsmmsmmm
BD 139 287
TIP 3055 287
o \ v
4) 199305399 UsasD e Tu
AIANUMUMU
330 Q 167
10Q5W 287
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aaunuilszy
0.1 uF 267
100 uF 162
2200 pF/25 V 107
qﬂnm‘imsﬁ!qé‘hm
1N4001 56
LED 1607
TIP 2955 162
7805 167
5) 290303 IDVIUHILIDY
fannuMUMu '
10Q 162
100 Q 6 A2
330 Q 762
1kQ 15 617
5kQ 6 A2
10 kQ 96
1IMQ 6 91"
aanuilszy
33 pF 662
0.1 uF 11 97
100 uF 107
10 uF/16 V 362
2200 pF/25 V 167
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August 2000
National Semiconductor

LM139/LM239/LM339/LM2901/LM3302

Low Power Low Offset Voltage Quad Comparators

General Description Features

The LM139 series consists of four independent precision @ Wide supply voltage range
voltage comparators with an offset voltage specification as 8 LM139/139A Series  21to 36 Ve or £1to 218 Ve

low as 2 mV max for all four comparators. These were 3 [M2901: 210 36 Vpye of #1to £18 Vpe
designed‘speciﬁcally to operate from a‘smgle power supply @ LM3302: 210 28 Vi or 110 14 Vp
over a wide range of voltages. Operation from split power g very | supply current drain (0.8 mA) — independent
supplies is also possible and the low power supply current of supply voltage

drain is independent of the magnitude of the power supply a Low input biasing current: 25 nA
voltage. These comparators also have a unique K i

characteristic in that the input common-mode voltage range ~ ® LOW input offset current £5nA
includes ground, even though operated from a single power B Offset voltage: 3 mv
supply voltage. 8 Input common-mode voltage range includes GND
Application areas include limit comparators, simple anafogto 3 Differential input voltage range equal to the power

digital converters; pulse, squarewave and time delay supply voltage

generators; wide range VCO; MOS clock timers; 8 Low output saturation voltage: 250 mV at 4 mA

multivibrators and high voltage digital logic gates. The @ Qutput voltage compatible with TTL, DTL, ECL. MOS
LIM139 series was designed to directly interface with TTL and CMOS logic systems

and CIMOS. When operated from both plus and minus power

supplies, they will directly interface with MOS logic— where  Acdva ntages

the low power drain of the LM339 is a distinct advantage

a High precision comparators
over standard comparators. & P

8 Reduced Vg drift over temperature

B8 Eliminates need for dual supplies

a Allows sensing near GND

8 Compatible with all forms of logic

3 Power drain suitable for battery operation

One-Shot Multivibrator with Input Lock Out

— 44y
"ﬂ:"“
]

DSOI5705-12

© 2001 National Semiconductor Corporation  DSQU5706 www.national.com
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Absolute Maximum Ratings (ote 10)

If Military/Aerospace specified devices are required, please contact the
Office/Distributors for availability and specifications.

National Semiconductor Sales

LM139/LM239/LM339
LM139A/LM239A/LM339A LM3302
LM2901
Supply Voltage, V* 36 Vg of £18 Vpye 28 Vi, or £14 iy
Differential Input Voltage (Note 8) 36 Ve 28 Ve

Input Voltage ~0.3 Vi to 436 Vo =0.3 Vi to +28 Ve
Input Current (Vj<-0.3 Viye),
(Note 3) 50 mA 50 mA
Power Dissipation (Note 1)
Molded DIP 1050 mW 1050 mW
Cavity DIP 1190 mW
Small Outline Package 760 mW

Output Short-Circuit to GND,

(Note 2) Continuous Continuous

Storage Temperature Range -58 Clo150C -B5'C to +150°C
Lead Temperature
{Soldering, 10 seconds) 260°C 260°C
Operating Temperature Range -40°C to +85°C
LM339/LM339A 0'Cto+70°C
LM239/LM239A -25°C to +85°C
LM2901 -40°C to +85°C
LM139/LM139A ~55'C to +125°C
Soldering Information
Dual-In-Line Package
Soldering (10 seconds) 260°C 260°C
Small Outline Package
Vapor Phase (60 seconds) G € 215°C
infrared (15 seconds} 220C 220°C

See AN-450 “Surface Mounting Methods and Their Effect on Product Reliability” for other metheods of soldering surface mount
devices.

ESD rating (1.5 k€ in series with 100 pF) 600V 600V
Electrical Characteristics
(V*=5 Vpp, Ta = 25°C, unless otherwise stated)
Parameter Conditions LM139A LM239A, LM339A LM139 Units
Min Typ Max | Min Typ Max | Min Typ Max
Input Offset Voltage (Note 9) 10520 1i075:2.0 20 50 | mVpe
Input Bias Current lingey OF gy With Output in 25 100 25 250 25 100 | nApe
Linear Range, (Note 5), V=0V
Input Offset Current hiaen Ty V=0V 30 25 50 50 8.0 26 NApe
Input Common-Mode V'=30 Ve (LM3302, 0 V=150 V*-15] 0 V'-15| Vpe
Voltage Range V=28 V) (Note 6)
Supply Current Ry =e= on all Comparators, 08 - 20 08 20 08 2.0 | mAp.
Ry ==, V*=36V, 1.0 248 10 25 | mApe
(LM3302, V*=28 V}3c)
Voltage Gain R 215 k), V*=15 V., 50 200 50 200 50 200 VimV
Vo= 1Vpeto 11 Ve
Large Signal Vin=TTL Logic Swing, Vipee= 300 300 300 ns
Response Time 1.4 Ve, Ve =5 Ve,
Ry =5.1 kQ
Response Time Vi =5 Ve, R =5.1KQ, 13 1.3 1.3 Hs
(Note 7)

www.national.com
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Electrical Characteristics (continued)
{(V'=5 Ve, Ta = 25°C, unless otherwise stated)
Parameter Conditions LM139A LM239A, LM339A LM139 Units
Min Typ Max | Min Typ Max | Min Typ Max
Qutput Sink Current Vine =1 Voe, Vings=0, 60 18 60 16 60 16 MApe
Vs1.5 Ve
Saturation Voltage Vine=1 Ve Vingn=0. 250 400 250 400 250 400 | mVp,
lginksd mA
Output Leakage Vinen™1 Voo Yine-570, 0.1 0.1 0.1 Ny
Current Va=5 Ve
Electrical Characteristics
(V=5 Ve, Ta = 25°C, unless otherwise stated)
Parameter Conditions LM238, LM339 LM2801 LM3302 Units
Min  Typ Max | Min Typ Max | Min Typ Max
Input Offset Voltage {Note 9) 20 50 20 7.0 3 20 | mVpg
Input Bias Current Lingn OF Ty with Output in 25| 250 25 268 25 500 | nApe
Linear Range, (Nate 5), V.,=0V
Input Offset Current Ty =gy Vou=0V 50 50 ) 3 100 | nApe
Input Common-Mode V=30 Ve (LM3302, 0 V'-T6 | 0 V=15 0 V'-15 | Vpe
Voltage Range V*=28 V) (Note 6)
Supply Current Ry.== on all Comparators, 08 20 08 20 0.8 2.0 | mApe
R =, V'=36V, 00 [ V2.5 401 25 1.0 25 | mAgs
{LM3302, V*=28 V)
Voltage Gain R 215 k&, V=15 Vye 50 200 25 100 29430 VimVy
V= 1 Vpa to 11 Ve
Large Signal Vi=TTL Logic Swing, Vpge= 300 300 300 ns
Response Time 1.4 Ve, Vi =5 Ve,
R =5.1 kL,
Respense Time Vi =5 Ve Ri=5.1KQ, 1.3 1.3 1.3 s
{Note 7)
Output Sink Current Vine® 1 Voo Vings =0, 60 16 6.0 16 60 16 mAge
Vist.8 Ve
Saturation Voltage Vine=1 Voe, Vingy=0, 250 400 250 400 250 500 | mVpe
lgni<d MA
Qutput Leakage Vinesy =1 Voo Ving =0 0.1 0.1 0.1 nApg
Current Vo=5 Vpe
Electrical Characteristics
(V" = 5.0 Vjy, {Note 4))
Parameter Conditions LM139A iﬂ%%%f&’ L1239 Units
Min Typ Max [Min Typ Max |Min Typ Max
Input Offset Voltage {Note 9} 4.0 4.0 9.0 |mVpe
Input Offset Current Inen=lings V=0V 100 150 100 | nAp:
Input Bias Current Iinggay OF hipgi-y With Output in 300 400 300 | nApe
Linear Range, Veu=0V (Note 5)
Input Common-Mode V=30 Vp (LM3I302, 0 V=20 0 vVi=20] 0 V*-2.0 | Vpe
Voltage Range V*=28 V) (Note 6)
Saturation Voltage Vine®1 Voo, Vi =0, 700 700 700 ImVpe
lamrsd mA

www.national.com
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Electrical Char:
(V" = 5.0 Vpe, {Note 4))

acteristics (Continued)

Parameter Conditions LM139A l]'_“hnn%%%ﬁ' LM139 Units
Min Typ Max |Min Typ Max |[Min Typ Max
Output Leakage Current Vineer=1 Voo Vines=0, 1.0 1.0 1.0 | pApc
V=30 Ve, (LM3302,
V=28 Viye)
Differential Input Voltage Keep all Vi's20 Vpe (or V7, 36 36 I | Ve
if used), {Note 8)
Clactrical Characteristics
(V* = 5.0 Vpe, {Note 4))
Parameter Conditions LM239, LM339 LM2901 LM3302 Units
Min Typ Max |Min Typ Max [Min Typ Max
Input Offset Voltage {Note 9) 9.0 9 15 40 MVpe
Input Offset Current hngy=hner Yeu=0V 150 50 200 300 | nApe
Input Bias Current lingn OF by with Output in 400 200 500 1000 | nApe
Linear Range, V=0V (Note
5}
Input Common-Mode V*=30 Vi (LM3302, V*'=28 V'-201( 0 V=20 0 V*-20| Ve
V[)(Z)
Voltage Range {Note 6)
Satwation Voltage Vings=1 Vo Vings=0, 700 400 700 700 | MV
lenksd MA
Output Leakage Current | Vg1 Ve, Viney =0, 1.0 1.0 1.0 | #Ape
V=30 Ve, (LM3302, V,=28
Vic)
Differential Input Voltage | Keep all V;,/'s20 Vpy {or V-, 36 36 28 Von
if used), {Note 8)

Note 1: For aperating &t high temperatures, this LM330/LM330A, L2901, LM3302 must be derated based on a 125'C maximum junction tsmperature and a
thermal resistance of 95'CAY which applies forthe device soldered in a printed cireuit board, aperating in a still air ambient. The LMZ239 and LM 139 must be derated
based on a 150°C maximum junction temperature. The low bias dissipation and the "ON-OFF" characterislic of the oulputs keeps the chip dissipation very small
(Pp=100 m), provided the output transistors are allowed to saturate.

Note 2: Shert circuits from ths cutputto V* can causs excessive heating and sventual destruction. Whan considering short circuits to ground, the maximum cutput
current is approximately 20 mA independent of the magnitude of ¥*.

Note 3: This input current will only exist when the voltage at any of the input leads is driven negative. It is due to the collector-base junction of the input PNF
transistars becoming forward biased and thereby acting as input diede clamps. In addition to this diode action, there is also lateral NPN parasitic transistor action
on the IC chip. This transistor action san cause the output voltages of the comparators to go to the * voltage level (or to ground for a large averdrive) for the time
duration that an input is driven nagative. This is rict destructive and rormal output states will re-sstablish when the input voltage, which was negative, again retums
to a value greater than -0.3 Vpe (at 257)C.

Note 4: These spedifications are limited to -65"C<Tps+125°C, for the LM13%/LM139A. With the LM23%LM239A, all temperature specifications are limited to
-25'CxTps+85°C, the LM33OLM3I30A temperature specifications are limited to 0 C<Tas+70°C. and the LE2001, LM3302 temperature range is ~40°CsTg5+85°C.
Note 5: The direction of the input current is out of the I due to the PNP input stage. This cumrent is essentially constant, independent of the state of the output sa
ne leading change exists on the reference or input lines.

Note 6: The input comman-mode valtage or either input signal voltage should not be allowed to go negative by mare than 0.3Y. The upper end of the common-mads
voltage range is V* -1.5¥ at 25°C, but eithier or Bath inputs can go to +30 Vg withcut damage (25V for LM3302), independent of the magnitude of V*.

Note 7: The response time specified is a 100 m¥ input step with & mY overdrive. For larger overdrive signals 300 ns can be abtained, see typical performance
characteristics section.

Note 8: Positive excursians of input voltage may excesd the power supply level. As lang as the other voltage remains within the commen-mode range, the
comparatar will provide a proper output state. The low input voltage stats must not be less than -0.5 Vg {or 0.3 Vpebelow the magnituds of the negative power
supply, if used) {at 25°C}.

Nate 9: At output switch peint, Yo=1.4 Vg, Rg=092 with V* from & ¥y to 30 Vpe: and over the full input cammon-mode range {0 Vpg to V* -1.5 Vne), at 25°C.
For LM3302. V" frem § Ve to 26 VYpe.

Note 10: Refer to RETS139AX far LM139A military specifications and to RETS139X for LM139 military specifications.
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Typical Performance Characteristics Lm139/M2391M339, LM130A/LM239ALM330A, LM3302
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Typical Performance Characteristics L2001
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Response Time for Various
Input Overdrives — Negative

Transition
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Application Hints

The LM139 series are high gain, wide bandwidth devices
which, like most comparators, can easily oscillate if the
output lead is inadvertently allowed to capacitively couple to
the inputs via stray capacitance. This shows up only during
the output voltage transition intervals as the comparator
changes states. Power supply bypassing is not required to
solve this problem. Standard PC board fayout is helpful as it
reduces stray input-output coupling. Reducing this input
resistors to < 10 kQ reduces the feedback signal levels and
finally, adding even a small amount (1 o 10 mV) of positive
feedback (hysteresis) causes such a rapid transition that
oscillations due to stray feedback are not possible. Simply
socketing the IC and attaching resistors {o the pins will cause
input-output oscillations during the small transition intervals
unless hysteresis is used. If the input signal is a pulse
waveform, with relatively fast rise and falltines, hysteresis is
not required.

All pins of any unused comparators should be tied to the
negative supply.

The bias network of the LM139 series establishes a drain
current which is independent of the magnitude of the power
supply voltage over the range of from 2 Vi 0 30 Ve

Itis usually unnecessary to use a hypass capacitor across
the power supply line.

Typical Applications (v =50v,.)

Basic Comparator

v
O
W O 34K
O Vo
Vaer O
DSIS706-3

Typical Performance Characteristics tv2so1 (continued)

Response Time for Various
Input Overdrives-Positive
Transition

Driving CMOS

“60Vpe

= :: F INPUT OVERDRIVE » 103 mV
@ .4
E L
g‘;; J:O N sovf
8¥ 4 iy
3 0 ’ f!ﬂmv : al
w o Op = Bk
,E; 100 T
88 oo f-Taname— |
£ 0 bl
H 1 5 R
(TORR T R ]
TIME {usee
DSCO570343

The differential input voltage may be larger than V* without
damaging the device. Protection should be provided to
prevent the input voltages from going negative more than
=0.3 Ve (at 25°C). An input clamp diode can be used as
shown in the applications section,

The output of the LM139 series is the uncommitted collector
of a grounded-emitter NPN output transistor. Many collectors
can he tied together to provide an output OR’ing function. An
output pull-up resistor can be connected to any available
power supply voltage within the permitted supply voltage
range and there is no restriction on this voltage due to the
magnitude of the voltage which is applied to the V* terminal
of the LM139A package. The output can also be used as a
simple SPST switch to ground (when a pull-up resistor is not
used). The amount of current which the output device can
sink is limited by the drive available (which is independent of
V*yand the j of this device. When the maximum current limit
is reached (approximately 16 mA}, the output transistor will
come out of saturation and the output voltage will rise very
rapidly. The output saturation voltage is limited by the
approximately 600 Rgsr of the output transistor. The low
offset voltage of the output transistor {1 mV) allows the
output to clamp essentially to ground level for small load
currents.

Driving TTL

DS0057013-5
DS005706-4
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Typical Applications (v* = 5.0V, (Continued)

AND Gate OR Gate

DS005705-8 DE005705-8

Typical Applications (v'= 15 Vo)

One-Shot Multivibrator

v

¥

DSC05706-10

FEX
L]

Yo'

OS005706-11

www.national.com
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Typical Applications (v'= 15 v,) (Continued)

One-Shot Multivibrator with Input Lock Out

240k

62k -

M

Pulse Generator

* FOR LARGE RATIOS OF R1/R2,
Dt CAN BE OMITTED,

DE005TCE-17

DS005708-12
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Typical Applications (v= 15, (Continued)

Large Fan-In AND Gate

v‘

100k

100k
1/4 LM139

Vour

Y4 e v e go—

; “0—“—‘—-—_ Your=A-B-C-D

| :
ALL DIODES
ING14
DSO0S706-13

ORing the Outputs

Ot +

U4 LM

18 LM139

1/4 LM138

1/8 LM138

v

3.0k

Vo

DSDC570E-1§
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Typical Applications (v*= 15 v,,.) (Continued)

10k

Wiy O

INPUT GATING SIGNAL

Non-Inverting Comparator with Hysteresis

Vper O

Wiy

Time Delay Generator
v

]

1

0.001:F 'I-

s
-

e pe—
-

178 LM139

Vi
5tk
DSO05706-14
Inverting Comparator with Hysteresis
v v
O
Vi O 3K
O Vo
™
v O

DS00E708-18

DS005706-19
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Typical Applications (v'= 15 v, (Continued)

Squarewave Oscillator

f < 100 kHz

DSDI570E-16

Limit Comparator
v {12¥00)

2R
VagrHt O__W—-—-—-

1/8 LM138

Rg
iy
— 1A U138 W22
0y
Vagr Low QAN ey s

DS005706-24

Basic Comparator
v
0

Vi 0 0

O Vo

+Vaee O

DS005708-21

Comparing Input Voltages
of Opposite Polarity

l wau -

Vo

DSC05706-20
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Typical Applications (v'= 15 v,.) (Continued)

Quiput Strobing
v

DS005705-22

“ Or open-caltector logic gate without pull-up resistor

Bk

700k

Crystal Controlled Oscillator

200k

Hiy

CRYSTAL
f= 100 kHe

—
-

DS00§705-25
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LM139/LM239/LM339/LM2901/LM3302

Typical Applications (v*= 15v,.) (Continued)
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Typical Applications (v*= 15 v,,.) (Continued)

Transducer Amplifier Zero Crossing Detector (Single Power Supply)
v v
Q

5.k

MAGNETIC
PICKUP

14 LM139 Vo

10k

l

[DS0CE706-30

D30)57CE-28
Split-Supply Applications (v'=+15 vy, and v"=-15 vy)

MOS Clock Driver

v
39k % 24k
-
eyl 14 LM139 N 0o
m? 2% §
4 — MHO025
og
& +
14 LM128
H - Te
>
.8k

e
DE005706-31
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Split-Supply Applications (v'=+15 v, and v"=-15 V) (Continued)

Zero Crossing Detector Comparator With a Negative
v

Reference

v

51K

Yin Yo

D3005705-22

D8005706-33

Schematic Diagram

3.50A f ) 10044
02
HINPUT at
outeuT
s o—{ 08
~INPUT Qe v
-
a5 6 ’j_.

D35005708-1

15 www.national.com
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Connection Diagrams

Dual-In-Line Package
OUTPUTY OUTPUTA  GND  INPUT &+ INPUTA- INPUT3+  INPUT3.

1" 13 12 IH 10 £ 1

)

o

i 2 3 4 5 1] 1

OUTPUT2 QUTPUT 1 v INPUT 1- IRPUT 1+ INPUT 2- (NPUT 2+

TOR ViEW
DSCe5705-2
Order Number LM139J, LM139J/883 (Note 11), LM13%AJ,
LM139AJ/883 (Note 12), LM239J, LM239AJ, LM339J
See NS Package Number J14A
Order Number LM333AM, LM333AMX, LM339M, LM339MX or LM2901M
See NS Package Number M14A
Order Number LM339N, LM339AN, LM2301N or LM3302N
See NS Package Number N14A

OUTPUT 2 1:“:_‘2:1 ° “1'_,,,:"‘.___“::] OUTPUT 3
OUTPUT 1 :3 12:1 UTPUT 4
v+ !; ”:I GND
INPUT1- ] LM139W [ INPUT4+
INPUT 14 [ T INPUT 4~
INPUT 2~ 12: ::2:] INPUT 3+
INPUT 24+ T IINPUT 3~

DS005708-27

Order Number LM139AW/883 or LM133W/883 (Note 11)
See NS Package Number W14B,
LM139AWGRQMLY {Note 13)

See NS Package Number WG14A

Note 11: Available per JM38510¢11201
Note 12: Available per SWMD# 5962-8873601
Note 13; See STD Mil Dwg 5962R96738 for Radiation Tolerant Device

www.national.com 16
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Physical Dimensions inches {millimeters) unless otherwise noted

0.785
(19.939)
MAX
[} [ [} [ii] e} (9] [%)
0.025 T
{0.635)
RAD 0.220-0310
(5.588-7.874)
b e ad [ed Ied el [
0.290-0.320 L LI e 0.200
{1.366-8.128) 40}"1;‘) SLASS  0080s0005  (5.080)
Wi SEALANT _ {1524:0.127) MAX g g20-0.050
(XTTINN 1 1 = {0.508-1.524)
(8572)
f 95 15° 56°54° TYP ¥ \ I
| 10" MAX 0.008-8.012
0.310-0.410 > {0.203-8.308) 0.018:0.003 —-H*
7874-1041 0.098 ‘ i 5
{ ! | {01451 20.076) B75-5.080)
MAX BOTH ENDS S 0.100 20010 0.150
{2540 +0.258) )
MIN S840 (REV G}
Ceramic Dual-In-Line Package (J)
Order Number LM138J, LM139J/883, LM139AJ,
LM139AJ/883, LM239J, LM239AJ, LM339J
NS Package Number J14A
0.335-10.344
18.509 - 8.738;
T 0 G, 8
(579161581 |
o
wono 1t
0Nt ¥ d H
W 8k
gy IB0-0NST
(B 810-3.588)
- 0053 -0.069
%%37%%% XA§¢ | (1,346~ 1.753)
N i 8 MAX TYP 0.004—0.010
v {0.102-0.254)
1

s PLANE 4
g a

! 0.014 ‘ 1 1;
4,016 ~0.050 {0356} 7 wope| | — s | e

g_l’ ALLLEADS -
* “’ﬁ: -I . x‘l' . SEATING *

0.008-0.010 i L0 0.044-0.020 1yp
{0.203-0.25) = {0.356-0.508)
TYP ALL LEADS 0404 {0406-1.210) TYP el OB
Bion TYP ALLLEADS AT
ALLLEAD TIPS p—

$.0. Package (M)
Order Number LM339AM, LM339AMX, LM339M, LM339MX, LM2901M or LM2901MX
NS Package Number M14A

17 www.national.com
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Physical Dimensions inches {millimeters) unless otherwise noted (Continued)

0.090
(2.286)
S e
0.2500610 g
{6.35040.254
PINKO, 1 FNNO. 1
SOENT IDENT
o v/
{2.33) {0,762} DePTH
OPTIOK ¢ BPTION 02
0.135.40.005 £
i e
§.145~0.280 i 0.088 (¥ o
583508 = |<_ " :
Vo a I i 9515 _6.008-p.016
fas” v |l IN PFY Lo oo
0.5 T {
fox sam-s \ 2.075£0.015 I
| KR e
o e T 112
‘::;w%%m'—--»;!« j i it
ylo T
T 4p3.0L Y
: 0¥ oo
1.018)
("mf&mﬂ W, T
Molded Dual-In-Line Package {N)
Order Number LM339N, LM339AN, LM2901N or LM3302N
NS Package Number N14A
0.080
- Yoo e—0.385 MAX —>]
0085 0,050 £0.005 > e~ 0.005 MIKN TYP
0.026 | ] 5 4 b ;
v o ;
i1 8 Y
g ! 0.370
i | 0,250
- 0.280 MAX ) 0.260
i GLASS 0.235
l 0.012
4L ,f- " 0.008
j DETAIL A
DETAIL A T
| .
0.250
o #1 i
IDENT i |7
0.006_ I 0.019 1y f|o e 0,045 MAX W148 (REV 1)
0.004 0.015
e L

Order Number LM139AW/883, LM139W/883, LM139AWG/883 or LM139WG/883

NS Package Number W14B
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