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ABSTRACT
Arc monitor is used for detecting any arc that
could happen in the main part of switchgear.An arc
occurs due to a8 fault in an electrical installation.When
an arc occurs,the part affected has to be disconnected
instantly.A delay of just 100 ms is enough to put
harm life and equipment at stake.If an arc monitor is
fitted ,damage will be less severe and repair time
are shorter.

This research make a simulated circuit from &he
original model of the arc monitor that practically used.
Combined with both power electronics and logic

circuit ,this simulated circuit is quite satisfied

with the response that we need.
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1.Switch gear panel

2.Horizontal busbar

3.Vertical busbar
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SC50C ’

For general phase control applications such as speed controls, light -
controls and weiders eic. T ;/:,\\ 4 e
8 General power use N /
9 |;=50A, limes =T8A o
@ High voltage up to 1200V .
@ High surge current of 1000A =
® Stud type
B 3
I :
H
i
‘ y vz
:’—PL—‘,{ Unit : mm|F
EMaximum Ratings s
Symbol ttem SC50C40 | SC50C-60 (‘ SC50C-80 | SC50C-10C | SC50C-120 | Unit
Vaam Repetitive Peak Reverse Voltzge 400 600 TBOO\ 1000 | 1200 v
Vasw Non-Repztitive Peak Reverse Voltage 480 720 960 1100 1300 v
Voaw Repetitive Peak Off-State Voltage 400 600 800 1000 1200 v
Symbol tem Conditions Ratings | Unit
s av) Average On-State Current Single phase, half wave, 180" conduction, Tc : 66.5°C 50 A
1< aus) R.M.S Cn-State Current Single phase, half wave, 180" conduction, Tc : £65.5°C 783 A
lrsm Surge On-State Current 1/, cycle, 50Hz/60Hz, peak value, non-repetitive 80/100 | A
i°t 1t Value for one cycle of surge current 4160 | ATS
Fow Peun Gate Power Dissipation 10 Pow bl
Peiv Average Gate Power Dissipation ] w
lrom Peak Gate Current = 3 A
Vegu Peak Gate Voltage(Forwad) 10 v
Viaw Pezk Gate Voitage(Reverse) 5
di/er Critical Rate of Rise of SC50C-40~60 | k=100mA, Tj=25C, 50 Ris
—_ On-State Current SC50C-80~120 | Vo= /; Vorm, dlc/dt=0.1A/ss 200
T Operating Junction Temperature ! -30~+125| *C
Tstg torage Temperature i -30~+125) °C
Mounting Torque 70 kst cm
; Aizss Excluding nut, washer 2.6g and wrzpping materiai 0.1g 43 i
B
“»ctrical Characleristics
1ol Item | Conditions Ratings | Unit !
- Repetitive Peah Off-State Current, mex. J'—r.: Voru, single phase, half wave, T)=125C 5 mA ]
laaus Repetitive Pezh Reverse Current, max | 2t Vosw, single phase, half wave, Tj=125°C 5 mA _i
Viu | Peak On-State Voltage, max. On-State Current 150A, Tj=25'C Inst. measurement 195 v
le/¥eos Gate Trigger Current/Voltage, max. | Tj=25°C, i=1A, Vp=6V 70/3 mA/Y
Vo Non-Trigger Gate, Voltage, min. Tj=125'C, Vo= %/, Vosu 0.25 v
tet Teon On Tice, max 1;=50A, o= 100mA, Tj=25'C, Vo = 1/} Vomu, dic/ct=C 1A/u: i0 HS
dv/dt Cricst Rels of Rise of On-Sizte Yoitag:, mir..—-ECSDC‘LOW60 Ti=125C, Yo= &5 Vo 2 LY Vies
= SC50C-80~120 | Tj=125%. Vo= 2/ Vosu 00 | 7]
el Holding Surrent, typ. i Ti=25C W] mA
! ath{j-c) | Thermal 1pedance, max. Junction to case 0.6 L C/w
* mark : Thyrictor and Daovio part N. mark : Thyristor part
e, -
PO

Sankex
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SCL4011UB

CMOS NAND GATE
(Unbuffered)

FEATURES

¢ Unbuffered Outputs for Quasi-Linear Applica-
tions

¢ Quad 2-Input NAND Configuration

¢ Diods Protection on all Inputs

¢ Output Drive Current Compatible with “B~
Series

¢ Pin Compatible with Buffered SCL4011B

¢ Balanced Output Drive Current Specifications

DESCRIPTION

The SCL4011UB consists of four positive-logic
NAND gates. The outputs are unbuffered, making
the device suitable for quasi-linear applications,
such as gated osciilators, multivibrators, and pulse
shaping circuits.

For digital applications, the buffered SCL401 1B
is recommended for its higher gain .and input
pattern insensitivity.

TRUTH TABLE

Inputs Output
1 1 0
All other combinations 1

CONNECTION DIAGRAM
(all packages)

Vpp 4B 4A 4Y 3Y 38 3A

! ] || ! L

4 13 12 11 10 9 8
SCL4011UB

1 2 3 4 5 6 7

! 1 | | ] |
TA 1B 1Y 2Y 24 2B vgg

Add suffix for package:
14-pin Cerdip
14-pin Ceramic
14-pin Epoxy
14-pin Flat
Chip

ITmQgon

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage VDD - Vss 3t 15 Vdc

Operating Temperature ~ Tp - |
€, D, F, H Device -55 10 +125 OC : |
E Device 40to +85 o@ ;

LOGIC DIAGRAM

P P u_" P
M == 2zv 3%y L._‘r-
—_ [ Sy C [ =l
!

E‘ | | e ai 2A s
| = | "
2 4
8 3A 8
1 :} L-l\osa ;

_ )

L} 4 ]
! N N } ! V ;
| —— —~— 3 DD " Pin 14 H
2B O—‘“—}P—,"{ TE 4B Vsg = Pin 7 :
=
—~—

1A
18 ?:D‘S [

28 ﬂ‘ 2Y
38 o] F—reav
4A 1 e
4B |3:D>_”

Y = AB
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SCL4011UB

ELECTRICAL CHARACTEBISTICS
STATIC CHARACTERISTICS ' '

2 ° b
PARAMETER Voo | conpiTIONS | TLOw 5 C THIGH | yniss
(Vde) Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE st v
CURRENT 5Vin=Vesor Vo - | 005| - |0.0005 005|. — | 15 |uAde
.10 | All valid input - {010| - |ooo1]| 010| - | 30
15 {combinations - 0.20 - 10.002 | 0.20 - 6.0

NOTES: ' Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.
? TLow =-55°C for C, D, F, H device.
= -40°C for E device.
Thien = +125°C for C, D, F, H device.
=+ B5°C for E device.
3 This device has been designed for balanced output drive current specifications. Consult Family Specifications.

DYNAMIC CHARACTERISTICS (C_ = 50pF, T, = 25°C)

PARAMETER : Voo Min. Typ. Max. Units
(Vdc)
PROPAGATION DELAY TIME S
5 N 75 150 ns
10 - 35 70
15 - 25 50
OUTPUT TRANSITION TIME NN v _
5 - 100 200 ns
10 ) 50 100
15 R 0 | 80

Yos, DRAIN VOLTABE (Vdc) . 80
20 -18 16 -14 12 -10° 8 6 4 2 0 g 1L v =‘1”‘“
T T T ]
Ves==5 Ve 5 E 0
k-] amN 74 0 F g -
LA A5 8 é 3 <
3 s 20 = 525 Voo = 10 Vdc
A =y S 20 <
25 g = 7
30 A 215 77
L. .35 5 Q 10 //4
Voo =—15 Vde—t | 40 'é 2 s5l/4 V,jx-') 'v“ T,l- 251' [
,' ] o BPRs 2 0 2.4 6 8 10 12 14 16 18 20
-50 * Vps. DRAIN VOLTAGE (Vi) -
Typical P-Channel . Typical N-Channasl
Source Current Characteristics Sink Current Characteristics
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SCLa011UB
APPLICATIONS |NFOBMATION

Gated Oscillator

Vm ,
T % SCL4011UB

NIGNJ_L % N
Low i
HIGH
(o } TRANIFER VOLTAGE POMT- MYERTER A
mr.x--;]____L
LOwW 9

ey }nusru YOLTAGE POINT-INYERTER B

d J—-\\-

@ ® o

0 o

" Compensated Monostable Multivibrator _ i
{Independent of Transfer Voltage)

Ry %"z
6 ! e 3
™ . OUTPUT
3 ]
% SCL4011UB

4

Ry* R+ 1010

€y vCy* 0001 uF
POINT 1N 17 3
CIRCUIT WAVEFORM

T nnon

| b [
B {

Frequency Doubler
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MOTOROLA

= SEMICONDUCTOR
TECHNICAL DATA

6-Pin DIP Optoisolators
Triac Driver Output

These devices consist of gallium arsenide infrared emitting diodes optically coupled to
a monolithic silicon detector performing the function of a Zero Voltage Crossing bilateral
triac driver.

They are designed for use with a triac in the interface of logic systems to equipment
powered from 240 Vac lines, such as solid-state relays, industrial controls, motors, sole-
noids and consumer appliances, etc.

e Simplifies Logic Control of 240 Vac Power

Zero Voltage Crossing

High Breakdown Voltage: Vprpm = 400 V Min

High Isolation Voltage: V|gp = 7500 V Guaranteed

Small, Economical, 6-Pin DIP Package

dvidt of 2000 V/us Typ, 1000 V/us Guaranteed

UL Recognized, File No. E54915 Q|

VDE approved per standard 0883/6.80 (Certificate number 41853), with additional

approval to DIN IEC380/VDE0806, IEC435/VDE080S, IEC65/VDE0860, VDEQ110b,

covering all other standards with equal or less stringent requirements, including

IEC204/VDED113, VDE0160, VDE0832, VDE0833, etc.

Special lead form available (add suffix “T"* to part number) which satisfies VDE0883/

6.80 requirement for 8 mm minimum creepage distance between input and output

solder pads.

® Various lead form options available. Consult “Optoisolator Lead Form Options” data
sheet for details.

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) y
Rating Symbol value | unit |
INFRARED EMITTING DIODE J

883

Reverse Voitage VR 6 Volts
Forward Current — Continuous Ig 60 mA
Total Power Dissipation @ Tp = 25°C Pp 120 mw

Negligible Power in Output Driver

Derate above 25°C 1.41 mwW/C

OUTPUT DRIVER %

Off-State Output Terminal Voitage VDRM 400 Voits
Peak Repetitive Surge Current ITsM 1 A

(PW = 100 us, 120 oos)

Tota! Power Dissipztion @ Ta = 25°C ! Pr 150
Derate above 25°C |

TOTAL DEVICE

Isolation Surge Voltage (1) Viso 7500 Vac
(Peak ac Voltage, 60 Hz, 1 Second Duration)

Total Power Dissipation @ Tp = 25°C Ppo 250 mw
Derate above 25°C 2.94 mwrC

Junction Temperature Range Ty -40to +100 °C

Ambient Operating Temperature Range TA -40to +85 °c

Storage Temperature Range Tsig -40to + 150 °C

Soldering Temperature (10 s) — 260 °€

MOC3041
MOC3042
MOC3043

6-PIN DIP
OPTOISOLATORS
TRIAC DRIVER OUTPUT
400 VOLTS

CASE 730A-02
PLASTIC

COUPLER SCHEMATIC

1 TD 6
N

Os

ZERD
3 O] crosSNG 4
CIRCUT

1. ANODE
2. CATHODE
3.NC
4, MAIN TERMINAL
5. SUBSTRATE

DO NOT CONNECT
6. MAIN TERMINAL

(1} Isotation surge voitage, V|50, is an internal oevice dielectric breakdown rating
For this test, Pins 1 and 2 are common, and Pins &, 5 and 6 are common
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' MOC3041, MOC3042, MOC3043

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)

Characteristic I Symbol | Min ; Typ , Max ! Unitﬁ!

INPUT LED
’ Reverse Leakage Current IR - I 0.05 100 HA
| (VR=56W) |
! Forward Voitage VE f - 1.3 1.5 Volts
(lF = 30 mA)
OUTPUT DETECTOR (I = 0 unless otherwise noted)
Leakage with LED Of, Either Direction IDRM1 — 2 00 |  naA
(Rated Vprm, Note 1)
Peak On-State Voltage, Either Direction Vim — 1.8 3 Volt
(ITm = 100 mA Peak)
Critical Rate of Rise of O-State Voltage (Note 3) | ovian | 1000 | 2000 I = ] Vs
COUPLED
. LED Trigger Current, Current Required to Latch Output ’ IFT ’ ' mA j
I (Main Terminal Voltage = 3V, Note 2) MOC3041 — — 15
MOC3042 — — 10
MOC3043 - - 5 ]
Holding Current, Either Direction I f — i 100 —_ pA
H !
_Isolation Voltage (f = 60 iz, 1 = 1 saq) | viso | 70 | = I Vaciok) |
ZERO CROSSING
Inhibit Voltage ViH “\\ 5 [ = Volts |
(IF = Rated IgT, MT1-MT2 Voltage above which device will ]
: ! net trigger.} | ’ |
i I '

Leakage in Inhibited State IDRM2 =
{IF = Rated IgT, Rated VDRM. Off State)

L ¥ ‘ 500 l A
Notes: 1. Test voltage must be appiied within dviat rating.

] 2. All devices are guaranteed 1o rigger at an ir value less than or equal to max IfT. Therefore, recommended operating If lies between max
shidl 'FT (15 mA for MOC3041, 10 mA for MOC3042, 5 mA for MOC3043) and absolute max IF (60 mA).
i 3. This is static dv/dt. See Figure 7 for test circuit. Commutating dv/dt is a function of the load-driving thyristor(s) only.

TYPICAL ELECTRICAL CHARACTERISTICS

[T

!
!

. l ]
so"" | CUTPUT PULSE WIOTH — 805 | — | | Al
e Tle = 30mA
=60k || ], — [
| |
|

:

5

M. ON-STATE CURRENT (ma)
1 ]
g = B

Ta=2C| |

NORMALIZED g

1 2 3 5
VM. ON-STATE VOLTAGE (VOLTS) T, AMBIENT TEMPERATURE (o]
Figure 1. On-State Characteristics Figure 2. Trigger Current versus Temperature
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500 T T T T T
| | | | i |
—_ T T
z, p=0_1 I I - -
= w0 i T I I
o i i |
% 100 | i1 I / ! —
=] — T )
g ——— : i
= 50 | 1 T I !
9 / | | 1
= Iz
S T
o
Z 0
= 2
5 1 1 ! L ! L T
-40 -20 0 20 40 60 80 100
TaA. AMBIENT TEMPERATURE (°C)
Figure 3. Iprp1, Peak Blocking Current
versus Temperature
1] =l
1.5 NORMALIZED TO
14 Ta = 25°C
g 13 ' { | 1
212 < T
ZEu .
g . ~ ! !
Zof [ e o L e
. T W N T
08 . T3
| N _|
0.7
| | 4
| | |t |
-4 -2 0 20 40 50 80 100

Ta. AMBIENT TEMPERATURE {°C)

Figure 5. Trigger Current versus Temperature

o L

Vde “ ,’ VIHTES{/},
o ! R = 10k
|
: —ii
PULSE '! ’ F‘!‘EST
INPUT MERCURY
b Y o
RELAY e ] b
1 “’-'-i PROBE
i - A o
APPLIED VOLTAGE
WAVEFORM
OVOLTS — — — —

15 T T T
| ]
4 i i
13 * f Ip = RATED Igp
e 12— N —
= T
g 1 \\ - ‘
= \\ {
<09
8 N |
T ~ ]
0.7 n
0.6 !
-40 -20 0 20 40 60 80 100
TA. AMBIENT TEMPERATURE (°C)
Figure 4. Iprm2. Leakage in Inhibit State
versus Temperature
% -
| 1]
E I | )
g 5 NORMALIZED TO:
g PWin = 100 pus
= Th = 25
8 5 —_—
F L |
Q t
o) 10 \ | [
o
£ N |
=
Z s
2 el
= — 7
n’ 0 | [l W
1 P ol 3 10 20 £l 100
= PWip, LED TRIGGER PULSE WIDTH {us)

Figure 6. LED Current Required to Trigger
versus LED Puise Width

1. The mercury wetted relay provides a high speed repeated pulse to
the D.U.T.

. 100x scope probes are used, 10 allow high speeds and voitages.

. The worst-case condition for static dv/dt is established by triggering
the D.U.T. with a normai LED input current, then removing the
current. The variable RTEST allows the ov/dt to be gradualily
increased until the D.U.7. continues to trigger in response 10 the
applied voltage puise, even after the LED current has been removed.
The dv/dt is then decreased until the D.U.T. Stops triggering. TRC is
measured at this point and recorded.

wN

Vmax = 400V

st < V5V _ 282
TRC TRC

Figure 7. Static dv/dt Test Circuit




MOC3041, MOC3042, MOC3043

Ve Rin 1 g Typical circuit for use when hot line switching is

O AAA— HOT required. In this circuit the “hot” side of the line is

MOC041/ switched and the load connected to the cold or neutral

:DZ_ 304 side. The load may be connected to either the neutral or
3043 hot line. t

0_3_ Hoyar Rin is calculated so that If is equal to the rated IfFT of

the part, 5 mA for the MOC3043, 10 mA for the MOC3042,

or 15 mA for the MOC3041. The 39 ohm resistor and 0.01

S NETRAL wF capacitor are for snubbing of the triac and may or may

not be necessary depending upon the particular triac and
| d.
*For highly inductive loads (power factor < 0.5), change this vaiue to oad use

360 ohms.

Figure 8. Hot-Line Switching Application Circuit

AV

TP 4
Suggested method of firing two, back-to-back SCRs,
0 1 6 with a Motorola triac driver. Diodes can be 1N4001; resis-
€ o— ’ \ tors, R1 and R2, are optional 330 ohms.
Rin MOC3041/ | -
2 5 A SCR
3042 o
2043 . 2N
4 2 L *For highly inductve loads (power factor < 0.5), change this value 10
i e Yvy 360 ohms.
' . Note: This op(oisolalovvshould not be used to drive a load directly. itis
A 02 intended to be a trigger device only. .
R2
LOAD r\J
Figure 8. Inverse-Parallel SCR Driver Circuit
OUTLINE DIMENSIONS
=] NOTES:
ormoRAL STYLE 6 1. DIMENSIONING AND TOLERANCING PER ANSI
TYLE 6:
wo i Wik Y14.5M, 1982,
‘ oM, 2 CATHOOE 2. CONTROLLING DIMENSION: INCH.
5 ¥ 3. DIM L TO CENTER OF LEAD WHEN FORMED
4. MAIN TERMINAL PAGALEL.
5 SUBSTRATE
6 MAIN TERMINAL

MILUMETERS | INCHES
WON | MAX | MN | MAX
313 | 889 | 00 | 00

]

B | 510 | 660 | 0240 | 020

C [ 233 | 508 | oMs | 020

W D | o041 | 0% | 0016 | 000

1y f u : l U il lio tigd =l vl ANORIE 079
L o [ ' R - s 154BSC | 00 BSC

-l | | ;‘ | = B J [ 021 | 0X i 00 i 0012

g ! M~ | Hioneosi® (TI8@AD X | 0% | 254 1 0015 | 010

i _— - = L | 78BSC | 0%08SC
— (I s )
|

x

Fonoms® [14® | 8® CASE 730A-02 ' o | 38 0w | 0%
PLASTIC
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National
Semiconductor -

Voltage Comparators

LM139/ 239/ 339, LM139A/239A/339A, LM2901,LM3302
Low Power Low Offset Voltage Quad Comparators

General Description

The LM139 series consists of four independent
precision voltage comparators with an offset volt-
age specification as low as 2 mV max for all four
comparators. These were designed specifically to
operate from a single power supply over a wide
range of voltages. Operation from spiit power
supplies is also possible and the low power supply
current drain is independent of the magnitude of
the power supply voltage. These comparators also
have a unique characteristic in that the input |
common-mode voltage range includes ground,
even though operated from a single power supply
voltage.

Application areas include limit comparators, simple
analog to digital converters, pulse, squarewave and
time delay generators; wide range VCO, MOS clock
timers; multivibrators and high voltage digital logic
gates. The LM139 series was designed t0 directly
interface with TTL and CMOS. When operated
from both plus .and minus power supplies, they
will directly interface with MOS logic— where the
low power drain of the LM339 is a distinct advan-
tage over standard comparators. i

Advantages

8 High precision comparators
» Reduced Vs drift over temperature

m Eliminates need for dual supplhes

8 Allows sensing near gnd

®» Compatible with ali foims of logic

s Power drain suitable for battery operation

Features

® Wide single supply voltage range or dual sup-
plies
LM139 series, 2 Vpc to36VpCor
LM139A series, LM29C1 1 Vpcto =18 VDC
LM3302 2Vpcto 28 VpC

or 1 Vpgto =14 VpC

® Very low supply current drain (0.8 mA) -
independent of supply voltage (2 mW/compara-
tor at +5 V)

® Low input biasing current 25 nA

m  Low input offset current =5 nA
and offset voltage 3 mV

s |nput common-mode voltage range includes gnd

s Differential input voltage range equal to the
power supply voltage

= Low output 250 mV at 4 mA
saturation voltage

s QOutput voltage compatible with TTL, DTL,

ECL. MOS and CMOS logic systems

Schematic and Connection Diagrams

v

i

as 0%

G) I%A C)!N«A CS;UA Ga‘w.l
b 4 N &
~input a o
ouTPuT
-mpul o——:- = g
< ar

Typical Applications (v*=50Voc)

Basic Comparator

Driving CMOS

Duali-in-Line and F lat Package
PuiPul ) OUIPUT 4 cmo meul 4e  meUT A eyl ) NPT D

" n  n ]n " » '

)

' 1 ) . s » )

outrul 2 OUTPUTY v weut ) weul 1. Pyl ieeul?
00 vitw
Order Number LM138J, LM13%AJ,
LM239J, LM239AJ, LM339J,
LM339AJ, LM2901J or LM3302J
See NS Package J14A

Order Number LM339N, LM333AN,
LM2901N or LM3302N
See NS Package N14A

8 Vo
o)

acwsarn

Driving TTL
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© LM139/LM239/LM339,
~ LM139A/LM239A/LM339A, LM2901, LM3302

Absolute Maximum Ratings

LM139/1M239/L.M339
LM139A/LM239A/LM339A
LM2901

LM3302

Supply Voltage, V‘

Ditferential Input Voltage

Input Voltage

Power Dissipstion (Note 1)
Molded DIP

36 Vpcor £18 Vpc
36 Vpc
~0.3Vpc to +36 Vpg

28 Vpc or £14 Vpe
28 Vpc
~0.3Vpc o +28 Vpe

570 mw 570 mw
Cavity DIP 900 mwW
Flat Pack 800 mw
Output Short-Circuit to GND, (Note 2) Continuous Continuous
Input Current (Vyy < -03 Vpc). (Note 3) 50 mA 50 mA

Operating Temperature Range

LM339A 0°C to +70°C -40°C 10 +85°C
LM239A -25°C to +85°C

LM2901 ~40°C to +85°C"

LM139A

~55"C to +125°C
~65°C to +150°C
300°C

Storage Temperature Range
Lead Temperature (Soldering, 10 seconds)

Electrical Characteristics w*

=65°C to +150°C
300°C

=5Vpc., Note 4)

82G

LM139A LM239A, LM339A LM139 LM239, LM339 LM2901 LM3302
PARAMETER CONDITIONS . UNITS
MIN TYP  MAX [MIN TYP MAX [ MIN TYP  MAX |mMIN TYP  MAX | MIN TYP MAX | MIN TYP MAX

Input Offset Voltsge TA = 25°C, (Note 9) . T 0N | 270 g 1206 120 50 220 150 20 70 13 +20 mVpe

Input Bias Current HN(+) of 1N (=) with Output in 25 100 | 25 250 25 100 25 250 25 250 26 500 nApC
Linear Range, T4 = 25°C, (Note 5) . ! g

Input Otfset Current HN(+) = lING-). TA = 25°C £3.0__#25 /0 150 80~ 225 5™ 180 5 450 3 1100 | nApc

Input Common-Mode Voltage | T = 25°C, (Note 6) . 0 vt-1s | o vi-1s| o vt-1s.| o v'-1s| o vi-is] o Vs vpe

Range . , - ;

Supply Current RL = = on all Comparators, Tp = 25°C. 08 20 08 20 08 20 08 20 08 20 08. 2 mADC
RL=o, V' =30V, Ta=25C 3 1 25 . mApC

Voltage Gain Ry > 1’5 kQ, vt Vpc (To 50 200 50 200 200' . 200 25 100 2 30 . V/mV
Support Large Vq Swing), Ta = 25°C ¢ L f

Large Signal Response Time VIN = TTL Logic Swing, VREF = 300 300 300 - 300 300 300 ns
1.4Vpc. VRL =5 Vpc. R = 5.1k, :
Ta =25°C

Response Time VRL =5 Vpc. R = 5.1k, 1.3 1.3 13 1.3 13 13 s
Ta = 25°C, (Note 7) . ' :

Output Sink Current VIN(-) 21 Voc. Vings) = 0. 60 16 60 .16 6.0 16 60 16 6.0 16 60 16 mABG
VO £1.5Vpe. Ta = 25°C

Saturation Voltsge VIN(-) 2 1 Vpe. Vings) = 0. 250 400 250 400 250 400 250 400 400 250 500 | mvpe
ISINK S4mA, Tp = 25°C ) ' .

Output Leakage Current VIN(+) = 1 Vpe. VinG-) = O, 0.1 0.1 0.1 0.1 0.1 0.1 nApc
VO =5Vpe TA=25°C
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Electrical Characteristics (continued)

LM139A LM239A, LM339A LM139 LM239, LM339 LM2901 LM3302
PARAMETER CONDITIONS UNITS
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX | MIN TYP MAX
Input Offset Voltage (Note 9) 40 40 9.0 9.0 9 15 40 mVpc
Input Otfset Current NG~ NING) 1100 £150 1100 £150 50 200 300 nApC
Input Bias Current 1iN(+) ©f HiN(-) with Output in 300 400 300 400 200 500 1000 nApC
Linear Range
Input Common-Mode Voltage 0 v*-20| 0 v'-20| 0 v*-20{ 0 © v*-20| o v*-20| 0 vt20| vpc
Range
Saturation Voltage VinG-) 2 Y VDC. VIN) = 0, 700 700 700 700 400 100 700 mVpe
IsINK S 4 mA
Qutput Leakage Current VIN(+) 2 1 VDG VIN() = 0. 1.0 10 1.0 10 1.0 1.0 HADC
Vo = 30Vpc
Ditferential Input Voltage Keep all VN's > 0 Vpc lor v, 36 36 36 36 0 36 28 Vpc
it used), (Note 8) )

Note 1: For operating at high temperatures, t
the davice soldered in a printed circuit board, operating in 8 §
OFF** characteristic of the outputs keeps the chip dissipation very s
Note 2: Short circuits from the output to v+ can cause excessive heating and even
Note 3: This input current will only exist when the voltage
acting as input diode clamps. In addition to this dio:
v+ voltage level (or to ground for a large overdrive

de action,

he LM339/LM339A, LM2901, LM33
till air smbient. The

at any of the input
there is also lateral NPN parasitic transistor action on the IC chip. This transistor action can cause the output voltages of the
) for the time duration that an input is driven negative.

02 must be derated based on a 125°C maximum junction temperature and a tl
LM239 and LM139 must be derated based on a 150° C maximum junction tem
mall (Pp < 100 mW), provided the output transistors are allowed to saturate.

tual destruction. The maximum output curren

t is approximately 20 mA independent of the

magnitude of V*.

hermal resistance of 175° C/W which applies for
perature. The low bias dissipation and the “ON-

leads is driven negative. It is due to the collactor-base junction of the input PNP transistors becoming forward biased and thereby

This is not destructive and n

comparators to go to the
ormal output states will re-establish when the Input voltage, which was nega-

tive, again returns to o value greater than - 0.3 Vpc (at 25°C).
Note 4: Thesa specifications apply for vt =5 Vpc and -55°C b Ta < +125°C, unless otherwise stated. With the LM239/LM239A, ali temperature specifications are limited to —25°C < Ta < +85°C, the
LM339/LM339A temperature specifications are limited to 0°C < Ta < +70°C, 8nd the LM2901, LM3302 temparature range is —40°C < Tp < +85°C.

Note 5: The direction of the input current is out of the IC due to the PNP input stage. This current is essentially constant, independent of the state of the output so no loading change exists on the reference or
input lines. )

Note 6: The input common-mode voltage of either input signal voltage should not be allowed to go negative by more than 0.3V. The upper end of the common-mode voltage range is v* —1.5V, but either or both
inputs can go to +30 Vg without damage (25V for LM3302).

Nota 7: The response time specified is a 100 mV input step with 5 mV overdrive. For larger overdrive signals 300 ns can be obtained, see typical performance characteristics section.

Note B: Positive excursions of input voltage may exceed the power supply level. As long as the other voltage remains within the common-mode range, the comparator will provide a proper output state. The low
input voltage state must not be less than —0.3 Vg lor 0.3 Vpc below the magnitude of the negative power supply, if used) (at 25°C).

Note 8: At output switch point, Vg 1.4 Vpc, Rg = 02 with V* trom 6 Vpc: and over the lull input common-mode range {0 Vpcte V* -1.5 Vpc).
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LM139A/LM239A/LM339A, LM2901,'LM3302

LM139/LM239/LM339,

Typical Performance Characteristics (m139/LM239/LM339, LM133A/LM239A/LM339A, LM3302
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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 chan-
ges states. Power supply bypassing is not required
to solve this problem. Standard PC board layout
is helpful as it reduces stray input-output coupling.
Reducing the input resistors 10 < 10 k&2 reduces
the feedback signai jevels and finally, adding even
a small amount (1 to 10 mV) of positive feedback
(hysteresis) causes such a rapid transition that
oscillations due to stray teedback are not possible.
Simply socketing the IC and attaching resistors to
the pins will cause input-output oscillations during
the small transition intervals unless hysteresis is
used. If the input signal is 2 pulse waveform, with
relatively fast rise and fali times, hysteresis is not
required.

All pins of any unused comparators should be
grounded.

The bias network of the LM139 series establishes a
drain current which is independent of the magni-
tude of the power supply voltage over the range
of from 2 Vpc to 30 Voc-

It is usually unnecessary to use 3 bypass capacitor

across the power supply line.

Typical Applications. (v* =15 Vocl

One-Shot Multivibrator

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 Voc (at25°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 tran-
sistor. Many collectors can be 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
voitage range and there is no restriction on this
voltage due to the magnitude of the voltage which
is applied to the vt 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 oi current which the
output device can sink is limited by the drive
available (which is independent of v*) and the 8
of this device. When the maximum current limit
is reached (approximately 16 mA), the output
transistor will come out of saturation and the
output voitage will rise very rapidly. The output
saturation voltage is limited by the approximately
60SY ry of the output transistor. The low offset
voltage of the output transistor (1 mV) allows
the output to clamp sssentially to ground level
for small load currents.

[EYCIE

Bi-Stable Multivibrator

5-31
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LM139A/LM239A/LM339A, LM2901,LM3302

LM139/LM239/LM339

Typical Applications continued (v* =15 voe)
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Typical Applications (Continued) (V* =5 Voc)
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inverting Comparator with Hysteresis
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AILM339A, LM2901, LM3302
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Typical Applications contnvea (v* - 5 Voc)
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Low Frequency Op Amp Low Frequency Op Amp Transducer Amplifier
(Vg =0V for Vi = 0V)
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Low Frequency Op Amp with Offset Adjust Zero Crossing Detector (Single Power Supply)

Split-Supply Applications v+ - +15 Ve and V™= =15 v )
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MOS Clock Driver Comparator With a Negative Reference
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SCL4013B

§ CMOS DUAL D-TYPE FLIP-FLOP -

FEATURES

Independent Set and Reset Controls

Static Operation

Logic Edge-Clocked Design

16MHz Toggle Rate @ 10Vdce

Balanced Output Drive Current Specifications

L 2R 2% 2% 2% 4

' DESCRIPTION

The SCL4013B consists of two identical, inde-
pendent D-type Flip-Flops. These devices can be
used for shift register applications, and, by con-
necting the Q output to the Data input, for counter
and toggle applications. The logic level present at
the D input is transferred to the Q output during
the positive-going transition of the Clock pulse.
Setting or resetting is independent of the Clock and
is accomplished by a high level on the Set or Reset
line, respectively.

TRUTH TABLE

cLa I 4] R | S o | a
ol 87 0 [} 0 1
o B 0 [ 1 [
=~ ! x| o | o] o]| a |NocHANGE
x x 1 (] ] 1
A = x ] 1 1 ]
x x 1 1 1 1
A = Level Change
x = Don’t Care
LOGIC DIAGRAM
so—{>=

CL

2o o
(lo————‘>n—>o—T—q>—ﬁ
a

72

CONNECTION DIAGRAM

(all packages) =

Vop Q2 Q CLpz Ry Dy Sz

] ! ] l ] il |

14 13 12 11010 9508
’ SCL4013B

1 2 3 4 5 6 7

T d 1 1 | T

Q¢ Q4 CL,4 R4 D1 871 Vss

Add suffix for package:

C 14-pin Cerdip
D 14-pin Ceramic
E 14-pin Epoxy
F  14-pin Flat

H Chip

RECOMMENDED OIPERATING CONDIITIONS
For maximum reliability:
~ VbD - Vss
Operating Temperature TA

C, D, F, H Device

E Device

DC Supply Voltage 3to 15 1 Vdc

-55to +125 ©C .
. 40t0+85 ©°C

BLOCK DIAGRAM -

Yoo

[
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Y10 = 123,
croex A PP o
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Dzl h—'.zaz
clocxp UL F/FZL 13 o)
RESET, =




ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '~

g 3
PARAMETER Voo | conpiTions |_TLom 3 Cs TuiH” | yning
(Vde) : Min. { Max. | Min. | Typ. | Max. | Min. | Max_ |
QUIESCENT DEVICE = i ] |
CURRENT 5 | Vin=Vss of Voo i1 ~ 0005|110 | - | 30 |uAdc
10 | All valid input | 2 - 1001 | 20 - 60
15 |combinations | 4 - 1002 | 40 =

NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL40008 Series Family S

2 Tiow™ -55:C for C, D, F, H device.
= -40°C for E device.

Trigwn = +125°C for C, D, F, H device.
G

=+ 85°C for E device.

pecifications”®.

3 This device has been designed for balanced output drive current specifications. Consult Family Specifications.

DYNAMIC CHARACTERISTICS (C_ =50pF, To =25°C)

SC1.40128

Typical P-Channel
Source Current Characteristics

73

Yo, DRAIN YOLTASE (Vi)

Voo l - 3
PARAMETER ’ vdo) | Min. Typ. Max Unit
i CLOCKED OPERATION
PROPAGATION DELAY TIME toLH. teHL 5 - 125 250 .ns
10 - 65 130
15 - 45 90
OUTPUT TRANSITION TIME Trim, tTHL 5 - 100 200 ns
: 10 - 50 100
15 - 40 80
MINIMUM CLOCK PULSE WIDTH PWeL 5 - 70 140 ns
10 - 30 80
4 15 - 20 40
MAXIMUM CLOCK FREQUENCY \ T 5 35 7.0 - MHz
10 8.0 16 -
15 125 25 =
MAXIMUM CLOCK RISE AND FALL TIME' el troL 5 15 - - i ous
10 10 - -
15 5 - S
MINIMUM SETUP TIME - 18 5 - 25 50 ns
b 10 - 10 20
15 - 7.5 15
MINIMUM HOLD TIME thoi 5 - -25 0 ns
10 = -10 0
15 - -5 0
SET AND RESET OPERATIONS
PROPAGATION DELAY TIME
StoQ,Rto 3 toLn 5 - 125 250 ns
10 - 65 130
- \ 15 - 45 90
MINIMUM SET AND RESET PULSE WIDTH PWs. PWg 5 - 65 130 ¢ ons
10 - 30 o0 7
15 - 25 50 |-
SET AND RESET REMOVAL TIME { A i - 0 25 ns
10 - 0 10
15 - 0 5 /
TWhen units are cascaded, the maximum rise and fall times of the clock input should be equal to or )
less than the transition times of the data outputs driving data inputs, pius the propagation delay of
- the output driving stage for the output capacitive load.
Voe. DRAIX YOLTAGE (Voc) 50
H I
-20 -18 -16 -14 -12 -10 -8 6 4 -2 0 was
- T ) 3 45 = 15 ¥ée
Ves == 5 Vde— 1// -5 & € 40
B G g
A 14 8 =
Vos == 10 Ve 5 g 230
-20 § £ 2% 7 =10V ]
A 25 g 2320 -
'3 2 g 18 i ! :
” |35 X S 1eE5A L : !
T ! s = | . |
Vog=-18 vee—L | — 40 % = 5%?&{ 8 Ve T,=25C -
| . : i o | | | |
et =28t bl 0 ASE 0 T 5 180
£l ! i | | ! ! -50

Typical N-Channel
Sink Current Characteristics





