
POWER SUPPLY suPgRvlsoRYc! RcuiT/
DUAL-VOLTAGE CON! PARATQR

The MC3424 seriesisa dual-channel super~isory circuit, consist-
ing of two uncommitted input comparators, a reference, otdtput

comparators, with high current Drive ar)d !r}dicator outputs for eac!~
channel. The input comparators feature programmable k)ys~eresis,
high common-mode rejection, and wide commoYI-rnode range, capa-
ble of comparing at ground potentia! with single-supply operation.
Separate De/ay pins are provided tO increase noise immunity by

de[aying atiivation of the outputs. A2.5 V bandgap vo!tage reference
is pinned-out for referertci!~g the input comparators, or other exter-
nal functions. Independent high current Drive and Indicator ~utputs
for each channel can source and sink up to 300 mA and 30 mA
respectively, Cfd OS/TTL compatible digital inputs provide Reii;ote .,~,:*~
Activation of each chann~l’s outputs. An Input Enable pir] allows + ~~,+,“,,,,?+\
control of the input comparators. ~:i:;,~,*P

Aiihougt] this device is intended for power supply supervision,, the ‘K~~,
pinrled-out refere!]ce, uncommitted ir)put comparators, and ,~’%~~
other features, enable the MC3424 series to be utiiized fo$W~d8
range of applications. i.$::,.,,~!sii:,ie

@ Pinned-Out 2.5 V Ref~rence
,,, . ?+?.~~~..:ya~d

@ Wide Common-Mode Range
~>\’.,C,t.

~ Programmable Hysteresis +,+};.~,,>.F
o -Programmable Time D@laVs

~,,t.,?
.$”~i,\\

‘~~i,
@ Two 300 rnA Drive Outputs

-.,/,.,
.,,.,,‘$$;::.t~!~..$j~

O Remote Activation Capability *$!. **\ .\ .:i))
@ Wide Supplv Range: 4.5 V G VCC <.q;.~ .. ‘

~;:$:!.‘~:l$.~~s>\~, \:;y;>,
APPLl&ATiONS

~t}>.,’:J\,.>*,...,,..,,:<,.,yi,.
,:+:.L.,,,.~

@ Dual Over-Voltage “Croivbarf*~&r@ 6&tion
@ Dual Under-Voltage Supeq?5i~B’$’
O Over/U rider Volt3ge P&Qg@~3qfi
@ Spiit-SuppiV Supervisi&n “:$
@ Line-Los9 Sensin~’?$*\~*’
~ Proportional Cont~\~~&
@ Programm8b~@~~$ eqtitincy Switch
@ Battery Ch~&~,2S>

J.:.?\\-,\,‘fR.‘.,’.... “ If\\.*’...* .... —

Dc
Power

supply
+

Vout

Under-Voltage
Indication

——— —-.C - -.

MC3424, MC3424A

MC3524, MC3524A I
MC3324, MC3324A ~

;

P SUFFIX
PLASTIC PACK.4GE

CASE $48

CERAMIC PACI(AGE
CASE 620

16

.

—.. .-——

(Top View)

-— —J

Thusdocument conta!ns informatte!+ton a nen, producf. Spwtficatlons and informat!oo herslc
a~e subject to chan~e \vithou! no?ice.

‘c MoToaow INc 1962 ADI-594RI
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MAXIMUM RATINGS

Cbtiparator Input Voltage Range ; .

-::;-

R-emote Activation Input Voltage Range

Drive OuipuY Shofi.~izuit Currdmt

“t

+ .“+Indicator output Sink. Current .

Reference Short-Citctijt Current .

Po~ver Dissipation an$ Thermal Charac?efistics . .

Ceramic Package
,. ‘~-Mqximum Power Oissipalioh @ ‘~~:= 95°C “ “P~ -

Tbiprmal Resistance Ju:nction to Ai[ ROJA
PlasQc Package

Maximum Pow~r Pisai@ation-@ T~= 76°C :
.-.

PD . .
‘Fher,mal Resismnce..lunctio ntoAit , :

O,p~rating:Junction”Temperature .

Ceramic Package ‘

f“ g:”:$

.O~efating.A~b~ent Temperstuz.e”Ra~~% - -. . . TA --:-

Storage Temperature,Rangp ..

.,-
. . .,

. .
- T)t

ELECTRIC-AL CHARACTER ISTl~S ‘; {4.5 V <Vcc <40 V; ~&:

*4C

-0.3to +40

-0.3 to +40
——

-0.3to +40

Internally Limited

Internally Limited. --

,.,1000
““80

1000
.80

\ .-

4“”-” ~“
,,.

>’

Oc

Ie_.J~. ‘“””’ “’ “ , ;

,,, .

low to ~high,[see:Note ~1unless otherwise specifi~~~)”

(1) TIOW= -$5.UCfor MC$524, MC3524A Thigh = +1250C’for MC3524, ~t~3524A
= -~O~C for ~C3~~4, h~C33,24A ., .,. “’ .=.+85D’C foz W3324 tiC3324& ..-
= 6°C for MC3424, Mc3424A = +70°C for MC3424, MC3424A ,:-

! (2] The input ;Ommo,n-mode voltage or”;nput sl~nal;oila~e shbuld not bg allowed to go negative by more than 300 mV, The L,pperf~~nc~!onaiii~,t.of thecom.
.. . .. .

. .~~n+de .,#&taw+.rwg.&w’ tvptcall y-~i~c =?.4 vlIits; .Ua?w~tiGr otiotfl ln~ti<~~ti go. IO;4U t.ofis; !fidependent of Vcc, \y!th~ut .dev!ce .dest$uct Ion...
. ,,,-, ,,

(3) ~he vth(~s~ ) iirnits are approximately 0.5 t~mes the Vref Iim;ts over the appll~ab~e temperature range + ‘ ‘, ~ . ‘
. ... .. . . . . . .. .. . . . . ... . . . . .. . . . .. .

‘(4) The V~h(O~~ I!m’tts ar~ apprixirn;tiiv the Vref limits over the applicable temperature range,
. .

., .
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ELECTRICAL CHARACTERISTICS (4.5 V <VCC <40 V; TA = TIOW to Thioh [see Note 1] unless otherwi~e specified. )~..=..

Characteristic. !. ., . . I Symbol
MC35~4A/3424A/i324A MC3624.*’3424/3324

‘“ ~n ,- [ “-’Ty@””-:j,M~x.
Utit -

., -:
. . . . . . .. ... . . . .. . . . .. . . .. . . . .

.._ ..<.INPUT SECTION

Input Offset Voltage
TA = 25°C
TIOW to Thigh(Note 1)

Input Offset Current ““’?”””ml z ‘;i~ ::”: ‘;+ i’? ‘$-”
TA = 25°C

.,

+...... . . _

. . .
,. ?3.0 ‘-225 “-- ,: : ~.3:o.—.. ~25.,

Tlowto Thigh (Notel) .
,.

. . . . -_. ... , .&3:o *~~Q. ~~- & ~~ ?3 .0 +250 :;-

Input Bias Current . . .. -..1{ 9... - “.. . ---- -. - .-~ --: ~~-
- ..>,

..i~$:;:;:&A.

TA= 25°C ,- -. . 50 250 .– ‘“, -“:50 !;. ;g~$~, ~:

‘lowto Thigh (Notel) “ .“ “ ‘“
,“ , -..$’,: -=, . 500 1000 _: .. . . ‘mo ? +,$W ~~

Comparator Input Funtitional Co’m~on ti;c~’
.

-—4. 1 VCC-IT -- --0:1

Mode Range (TA = 25°C, Note 2)

Vcc- 1~+$:Q.’::_ .. .,,$:
,\l$. ,..,..

~~>..,.,~$,,x .- , “:!
$’,e,,..,’~,:

Hysteresis Activation Voltage ‘”
,,, 4—.

V’h.(act) :’ - “ ‘, ,,
,:k.)!:t!,%j,$:,. 1 ,

:.>, $+~)‘.\ ‘.. v
VCC = 15 V; Vcl +, VC2+ = V~~; 7A = 25°C

:\. ,. : .. ,%k:+;.; ~.,
1~= lo%

: .. , .. ...
— . . .I ,2 —, . ~$i+:$>,,. . .1,2, :. -:,. .

1~ = 90% —’ 14 ‘“ - A *:: .: ‘ ‘-’ “1:4

Hysteresis Current ‘ ~~.}; -- -16 ~--- 12.5-

..,, :;”* ~~ --- ,..

VCC = 15 V; VCl_, VC2- = 2.5 V;
Vcl +, VC2+ = VCC; TA = 25°C

.,. ,,

Common Mode Rejection Ratio CMRR --s0 .- 72 ~~

Power Supply Rejection Ratio , PSRR ;. — 95,’. - -,; @

Input Enable Threshold (Pin 16; Note 3) . Vfir([Ej 0.9

Input Enable Current (Pin 16] . . .. ., . . . -- ..,, .. .... ,,“. ““?f.. -- ---- - ‘7” ~~ ;A .,

VIL(lE) = O V lIL(lE) -!:**+\,;o.5 -~5 _’ “’‘,:0.5:
— ‘.,,!!.,:::,,l ; ~2.3 ‘“’ ‘

VIH(lE) = 40 V ‘. lll+(i~). — {1 ~ %.05 1.0 — 0.05 ‘.,,.-
1’.0, .

Enable Select 1 Threshold }{qltage (~i~ 2} ,., ‘. Vth~E~,~} ~$:~;:%?’ ‘.. ..2.25 .. . . . .2..3 - 2.1 ~~~- ~ 2.25- ;.4 -’v.

Delay Pin Voltage (IDLY = O mA) ?.t)-~t! v
Low State ,,,,,~OL(@LW. .,,i.$ _

.x ‘ . .0.2 fi~ - : ; _< ... .Q:2 , ., ;, ~5 -.::
,..,.,11

High stat~ ‘“’:’”:<‘ -’ “’: - 1. Vofi(pk.
“y ,*- ,-.. .

D,elay Pin Sourc# Cd;~ent .; ?=,,..,.
~, t.rc,[ ~:$o:-.

I v:

IUTPUT SECTION

I Drive Outp”tCurrent:~w %$6 (TA = 26°C) ~ di/dt I -

k-w%
Drive Output Trans@~~~?@$ection (TA = 25°C) lDRV(trans) —

Vcc =’0 v to’ Iq’g;$t &/dt =.20? V(w;; ..-

lndjcato,r,~~*~NSaturation Voltage.

~

ln@@&hr;@titput Leakage Current ,

~fgtit~mparate< t hresndd V (Note 4) -

Remote Activation Threshold Voltage “‘ Vth(RA)

Remota.Activat~on Curfent . . . . . .,

VIL(RA) = O V llL(RA} -,, ,, –,,
VIH(RA) = 40 V i..l,Hifij. , ~_.

-..
Propagation Delay (Vcc = 15 V; TA = 25°C) :.’:. > t: -

Input to Drive Output tpL~(l,N/D~V), :—
“1~ ‘mV:Overdritie, CD~y ❑ “O~F ‘”’ :-

.,. ,.

Remote Aoti~a~iti to Drive Output “p-:: FpL~(~A;DR~) “-’ —
1.4 V Overdrive (2.5 V to O V Step) .:.. -: . ---- ,

~~~ ~~ a:+.’

300 – 200 30Q ,”~ mA

V;c;z.o : ‘“:” VCC-2.5’” VCC-2.O ‘.-— “ v

15 200 - 15 : ,-200 nA----
.2.C “ — — 2.0 ‘: – ,i/ps’.
1.0 — —’ ‘“ ‘1.0 -_. (ii

4“ -’““””.
... ..I ......... ., .fP~ak}

.- ... . !..
—-- .-, . .. . ... ..-

560 800 –’ ~~o’- , 80~ ---’ ‘rnv.... .
,. ,,. .. . ...<

25 200..” ‘:- ‘— 25- 200’ nA
. .,

——-—
1.4 1.5 1.1 1;4 ‘ 1.,7 -v. -

. . . . . .. . . . .-
,ph

-100 -256 – ,.-[m -25Q
-70 25~ _ ‘“;: , .~Q 25Q ‘

,. :... ,,
.,
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. . . ...---- ,: . . . VH(~c*),HysteresisACTWATION VO~TAGE(V) : I
,....— .....-.. .. --------. .. “--- . .. . . . ... .. ... .
.,,,

FIGURES – %YSTERESIS CURRENT
versus TEMPERATURE

15.0

r - – . ~’.’ ‘ {

T~ ,.

~ Vcc = 49’v~— ~’:- -–VE14.VC2L= Z5 v
Vcl+,VC2+=Vcc ~

zt~:a . -.-
~

—- ..-,

*~,.,. -..-.: ,.... ---- ---.... . .......~
c ...
% 13.0 .–VCC=J.5V. .,. .’ ;u .
~ ‘ .,.-
m .,

-, - -.:..
w ...> .- ,.—=.

,3 . -- ., , ..-

---- .-. ,,. . . . .
10,0

-55 -25 0 +25 +50

. ,
..,, I ,“.

..- ..-” .w...T,-

@

A
4“

FIGURE 2 – HYSTERESIS ACTIVATION VOLTAGE

veysus TEMPERATURE

Iref,REFERENCEOUTPUT CURRENT (mA) ‘-
#. .. . . ,.. .

FlGUR&6 – REFERENCE SHORT. CIRCUITCURRENT

vOrsus TEMPERATURE

30-- -

25
+Z-’ ““-’””. ‘--
~g
~~zo -
0. Y
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g: 1~— — .
w—Ua~v.=~, .

~g’ IOJ

t “ ,.

-“! ‘-
_8g 1.
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...’
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,1 ‘ ‘“”

o!- ]_
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‘“”” “ FIGURE 7 —’ OUTPUT OEMV TIME versus ,
DEM~ CAPACITANCE:’,-’ .,,$ ,.. .

106
. .. .. . .. . . . . . .

T’

. .- -.

“., “. ‘, vc~=15v . .;..
‘c.TA.; 250C . ..<. ~ “ “,.:”::

g’lo i -.< . ..~
.. ... .’;’. -

z . -. .- “, .; :: ‘? ~~:7:.’’:’:
F . , ,,.“... .-
~ 1.0 -.<. ... /
d:. ,.w.. ..: .“. .
a
,-
3 .>.. -’
*“ 0.1 I

.
2- ‘2.5-E~Ly “ j
> toLY = -A ;

. . . . : . . ..-
.,.

-,’. ,,:’ .

0.001
0.0001 0.001 0.01 0.1 1.0 10.0

,.$fl~y,DELAYPIN:APjCdIANJE(pF),.. .,.i.,.,-
r ‘.. ~,. ,,,,..~’.!t!t

F:GURE 9-- 9RiVE OUTPUT SATURATION VUL?AGE ‘,-
wer~~ts UUTP.UT PEAK .C~.~RENT-’ ..-’., .

=

; 5.0 “’ ‘-’- - .:” ‘ “ ‘-””’”--’- - -“- ‘: : ~: .;.=:+:,::T=-..I
< ,.. :.. . . .. . ...- ;.<-

~
. .- . . . . . ..- -

5 1

g ., J-. ,+.. ---- . ..... . . . .. . . .. ;,..~~~--’”-. . ,, .:“~:
!+

-_,”....,,-- /... .-.-.,.. ,,,..
f%
> 0.2 ,-- :..
a .-.. ... . .. - -..,’
+*. e- .- - “-”::’::’-.:::~c=15v;..
2

/ ‘. TA = 25*C.

‘< -i- - -...;:- .-..:.-.-.-.: ----- .!
—

>,.;.; .- ,,. ;

.*. -.:!
..\\ t.w:,~.:~..-. .,, .,.. . ... . .. .. .

.; 2.500. .
I,*,\

a
vCC..==i!~ v

2 “-l~flv(pea~ = 200 mfi’
1.0% Outv Cycle@ 300 Hz

z

a

.
+

2 2380
.3 - ~~ . \ . . . ,.

/ . ...
.... :.

g
/
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>
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FIGURE 13 –THE COMPLETE YOLTAGE SENSE CA PASILl~ OF THE INPUT COMPARATORS,

.,!
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W?TH OR W17HOU-f PROGRAMMABLE HYSTERESIS.
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CIRCUIT DESCRIPTION f
---- . -- ...:-. . ——.. . .. ..-. . . . . . . ,---- .. .. . . .. . . .. .. ... ....... ..

r- ‘“” “-L

..NGTE: P1.~wfGld OUI the back page (page 1.6) d.lhls.- sheet as a.referecce w.hil.a. -

ra~ding the remainder of this document. The Elock Diagram will serve as an aid

--.+n-studying the~npu.t. conft~uratlons on the pfsvlous page, Fhw.Clrcui.& DeWrlptlGfi,

“’ and th,e Appli&ations !nfQrmat@nofl. the juhlowing’pag.qs. :,,, :, ~ :: .

. . ... . ... . . . . . . .. .. . ... ----- .. .. . . . . . . . . . .. . .. . . . ...- . . . .. .. . . ...... . . . .

,. ,..
The MC3424 seriesisa high.~ur+e.nt o,wput, dual chan-

nel power supply supervisory circbit. Basic circuit con-

figuration is shown in Figure 29. Each channel fea~~~res a

true differential input comparator with a common-mode

range from ground”poiential toVCC -1 .,4 volts, wifil single ..

SUPPIV operation. The inverting inputs of.each input corn- ‘. -

~arator (Cl-, ‘C2’-[have a feedback acfiva~#d 12.5 ~A

current sinkfor pragramrning input comparator% )fst~resis.

Source resistance of the inverting inpuFs determines the

amount of hysteresis for each input comparator. The

hysteresis jeature can be defeated by reducing the invert-

ing. input vdlfage of the respective input comparator to less

than two diode drops (2’~ ~ 1.1 volts] “above “Grid’ (Stie ‘- ‘-”

~ysFeresis Activation Voltage specification). A complete

rnatrixofvarious input comparator conditions is shown in

Figure 13 on page 6.

The digital lnpuF Enable (IE) pin provides full “enable/

disable control of ane. or both of the input c@mpa!ators.

Acapacii~r (CO Ly).tiedto these Delay pinswills~tablish

a predictable delay time (tDLy) of the Qrivea<~~~$~~~Jcator

outputs for;the respective channel. The ~~~a~,’~ins are
in~ernallv tied to the non-i nvertj,ng inp~~~~~m~put Com-

parators 1 ‘dnd 2, which are referenc~~{k<.%vo its. There-

fore, delay <.ime (tDLy) is based &~~e$@~nsFam’ current

l~~~~so”rce) charging the exte~#a~~$dy capacitor (C DLY?

to 2.5 volts or:
+,,,,,, {! ~~.*$’.-,,%,,, “:.,,.!

Figure 7 provides ~~~~,weiues for a wide range of time

Qel?ys.. ~._. ;ti<v.~~~~~:;+’.:... .. . . ... .. . . . . .. . . ... ... ..
The DelaV ~~~$a~,puiled Iowwhen the respective input

comparato;~ q~~~inverting’i’ np”ht, i$less than the inverting..?.!\
input (V@~~$+@VCl _; VC2+ < VC2-), or when the Input

Enab~@,~k&~.$ at a low logic level. The sink current (>

1.$ ti~ecapabiiitv of thq OelaV pins is much greater tilan,,$;2
.$* ty~’ea1200 PA source current, thus “enabling a

Input Com[~arato~ 1-enable control isallowed if the Enable

Selectl /Non-inverting.input (pin 2) is Iessjhan 90%, of
‘~~~~$g,pt~tivelyfa,st delay capacitor discharge time. !; ‘.

J ,Wt+}Each independent chafinel of the MC3424 series has a:$,

the internal 2.5 volts reference (0.9 Vref= 2.25 v]. If the . . .“:? ~~~.,?,.+~.d,e,~rjve (ORV) and Indicator, output (lND) which respectiveiv
input’E’nable S@J@ctl”7N on-lnvertifi g”Fnp~~t (pin 2) ’is “~~,~x’ ‘sou~ce and;sink current s“im”~lta~eouslv. The Orlve out-
greater than 0.9 Vref, Comparator 1 is not affected by the,$‘. ~utsare current -limit ed emitter-followers caDableof
logic state of the Iflput Enable pin and always r~~$ins &ourcing 300mAat aturn-on slewrate of2.0A/PS, ideal
enabled.

.-. ... ,,,.~,:,\ :;*,
.f~r d~iving “Crowbar” SCR’S. The ~ndicator outputs are

?~e voltage threshold of the, l~,put ~nable~~~~&$TTL- ‘-’ --- o.pencollector, NPN~ransistofs; -&tiable of sifiking-3G mA
compatible, A l~gic level “1 .’ permits nor@&&&o#%ration

,4.>;*$k,,.%4,,
of input comparators, as stated ~b~ti&A ts~~:~ forces.. .,$a:.,\.[c?,,*i
the respective DelaV pin (OLY1, OL~~k,$$a low state,
independent of theJinput comparat&~s*xXate:

..q, >$:. ++
The sel~tive enabling feature$~fl~~tit Ctimparator 1 is

directly applicable when the .W~&~Xsertes &used as an

over- and under -vottage s~p~~<v~$~ry circuit. where than-**.!.,,::~
net 2 (Input Comparato$$~)$$ monitoring under-vbltage

condition?, an~gha~~el l:$~<htiiized fo~. ?ver-voltage pro-

tection. Theabilit~fx.@~~@channel 1 (Input Comparator 1 )
active, w~lle d~~~’k~~~$’channel 2, provides immediate

.:.+,.$>:+,,,
over-voltag~}~~t~~tion during power supply turn-on,

while the’ti~q$&+~Yol tagechannel (2)+an be d;sabled dur-
ingfhe:@w~* SUp’ply tuin-on-ris&,:time to the reg u’lated

lev~J;tp’}$~g+@nting fal~e lndi,~.ti~n..o~an upder-voltage

cofi~~$~~’m. If it is desired to monitor two’ i’nd~endent

~w~~~s for an und~r-voltage conditiofi, both channels!,$;.,v ~.
cap be select ively”disabled until the slQtiest supply

reaches its regulateq voltage.

Separ~te DqlaYh~~s(DLYl, 0LY2)4reproVi6ed~ ~reach

channel to i~d~.endentlv delay t,he Drive and Indicator

OutpuFs, thus ~~viding greater input noise immunity.

The two OelaV pins are essentiality the-eu:putsof Fhe

respective input comparators, and provide a constant

current source of tvpicallv 200 pA$flhqn the non-inverting

input voltage is greater than the inverting- tnp~t level.:
(vCl+> Vc.1-;vc,~+> yc,~-)., _:. .-. -..... .

.. .....

@

‘.. ... . :..:. “. .. ““ MO-TOROL’A

,,’

. (-

-......

to provide suffic.i.sntj~~ve for LEO’s, smalt relays or

reguiar shut-down circ-~itry: These current capabilities

applvto both channels oper~ting simultaneously, provid-

ing device power dissipation iimita are, not exceeded.

Separate TTL-compatible Remote Act!vatiGn in~uts——
(RA1, RA2) for each channel WIII activate the Drive and

Indicator outputs of th,e respective channel, independent

of the input comparator state, when a low logic level is

-applied. The active low for remote activation permits

latching of the respective outputs by connecting the

Indicator output, via a < 5.0 K resistor to the Remote

Activation-irtput of the same channel’; a shown in Figure

17. Latching’ will now oc”cur by either: ~~the Remote Acti.

vatton inputs with a shor~duration 10-w Iog’ic”level, o; bj

the input comp~ratorS’ Unlatching of each channel is

accomplished wtth a short duration, hi~h logic tevel at the

Remote Activation pin.

The MC3424 series has an ;nternai 2.5 V bandgap

refer@r,ce capable of sourcing up to 10mA of Ioadcurrent

for external bias circuits. This reference has’afl accuiacy
oj <4.-OYq for the basic debices and ~1 .0% for the A-suffix

devica types at 25°C. The reference has a tvpical temper-

ature coefficient of 30 pp=m/oC for A-suffix devices,

i, .,. ,,j

7
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CROWBAR SCR CONSIDERATIONS

Referring to Figure 14, it can be seen that the crowbar

SCR, when activated, is subject to a large current surge

from theoutput capacitance, Co”t, This capacitance

consists of the power su,pply;output ca,p3cit6rk, the load’s

decoupling capacitors, and in thc,c,~s~, of Figyre 14A, the

“ ‘supply’s input filter capacitori. This s,urgecur.r? nt'isiilus-

trated in Figure 1,5, and can ce~se S&,R failure o.r de~ra-

~atian by any one, of”thre,e rnectia,nisrns: &~dJ, ?b$.o!ute

“ peak slJrge, or’12t, The interreiatjons~ jp’”of th.6se fafiure

methods and the breadth of the applications make speci -

ficatio,rr of the SCR by the semiconductor, manufacturer

dI~fi,cqlt. and ,expensiv~. ,Therefore, tile. designer must

‘e’mpirjcally determine the “SCR and circu’i~’-e lernents

-< which resu’it ‘in reliable and ‘effective OVP operation.

Howev&r, an und~rstanding of the factors whlcll influence

: fhe:~CR’sdil’dt and surgb ca~abilizi~~sir nplifies~h”ist ask.c, .,. . .

?.,di/d? .,’,,..

As the gate, regian af the SCR is.driven on, its .Mea,.,.,. .,,,:,
,.. of.o~nducti~n .takes. a finita amount of time to grow,

startirlg asoverysmail region andgradualtyspreading.

Since the anode current flows through this turned-on

gate region, very high current densities can occur in

the gate region if high anode currents appear quickiy

!@i/dl!. This cap result ilv ,jrnrn~dia~~ destruction of

the SCR or gradu,al.degradation of its forward blocki~g

vo[~agecapabilities —depending on theseverityof the

occasion. - . . . ..- ..-. .,,

The value of di/dt that an SCR can safely h*@~.jis

influenced by its coristruction and the cha~.$:~}~(twtlcs

of the gate drive signal. ~ center-ga;e-t~~a~;+~~h has

more di/dt capability than a corner-g~~-.j$~~:type, and

heavily overdriving (3 to 5 tim6s~~~~~@$ SCR gate

with a fast <1.0 ys rise time sig&$#&&4$! maximize its“,<~.~.+,:,,<y:,t,
di/dt capability. A typical rnaxi~,u~ number in phase

control SCRS of less than 5@,A(W’S) rating might be

200 A/ps, assuming a ~~~~$rrent of five times IGT

~n’d”,: 1.0 pa rise tirne~~~~@hgdone this, a di/dt prob-

lem is seen to still e~#f$~Q&designer can aiso decrease
., -t$?

the di/dt of the e~$+~t waveform by adding induc-

tance in seri,$%~it~:the SCR, as shown in Figure 16.

“ “Of course:: t~~#:%Wuc~”s the circuit’s ability to rapidly

reduce t~~s~$,~%s voltage and a tradeoff must be made
. .. .

betw~$n;h~dy voltage ;educt ion-a ~d dijdi.’~~~~:i,.y>
‘\i*l.

;,:;: FIGU~E”q 4—-TYPlCALCROW@#@ CI;CUIT

.,,., (Ilil

. .

1
?

I

,

I .,

+1 i I I

~’
-

Ck
.,.:,.

.’, .

+

.-. ,.

4 Series
DA-. ,,---- L ~v-...

m “’

~~-k—. +
“Needed if supply not current limited
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2. Surge Current

If the peak current and/or th~.d~ration o~.~h.e.s.urg%$,~~t~ .- ,, . . . . . ._,. .... --- -. . . . . . . .
is excessive, immediate destruction due to device ~~, “

... ---- . ..-. . . . -

overheating wil[ result. The surge capability of th<~SGi@ ‘ CROWBARSCR‘sE1.EGT:@NGUIDE ~

.,
,.

.,

is directly proportional to its die area.. I! tb$$~<lg~,.. ._ ,,.,
As an aid in selecting an SCR for crowbar use, the

current cannel be reduced (by adding serie~r~%l,stwnce
,’.,s~,::a.,,i,,,, , following selF6tion guide is pre~ehted. ‘“

--- .--,.
— see Figure 16) to a safe Ievet whic~t:+s$~:~ktstent

. ... ... .. .
with the system’s requirements for s~~,~~i~~s voltaqe ~

reduction, t+e desi~er musLLIse a..~~$w_&~rrentj-C R. ‘- -

This may result in the average cu~~&~8a?ability of the

SCR exceeding the ste;dy.st,~~~~uh%en~ requ[remen~s’-’ “
.

...$<>.’:?
imposed by the dc power s+~pi~:

~1$$*$;+*.,$~ L
,!*. <$ ~+~-.. ,!

;,.,,,, ,;,,
.,‘“ .’:,,,.,!*~. *,:?,

FIGURE 16 -“’Gl#’&ul~%LEWERTS A= ECTING
... ..-.,.

. .~g$+~ ~~*.G.E & di/&t ..:, ... . ..-. ..-. :._

0-~, ‘~.~ i,.-...,
R.& ~ EMP~R!CALI.Y DETERMINED

‘ ‘-- DEVICE—-- , lRMS ‘!F~M PACI<AGE

MCR67.,Series 12A 100A Metal Stud

MCR68 SiriesF.. 1.2-A 1QQ A. --TQ-~20 Plastil:

2N1 842 Series 16A 125A Metal Stud.,
~N6400 Series .16A 160A TO-220 Plastic

2N6504 Series 25 A 160A TO-220 Plast[c

2N683 Series --- 25 A 200 A Metal Stud

2N2573 Series 25 A 260 A TO-3 Metal Can

MCR69 Series 25A 300 A TO-220 Plastic
MCR~o s~ri~$ .’ :35 ~: ,~~C A ‘ ‘: ‘Metaj Stud

MCR71 Series 55 A 550 A Metal Stud
!7 - ..... . .. . .. ..- ,..

1

,.

J

For a complete a;d detailed treatment of SCR and ~use selectlon
refer to Motaio+a Appli~atlon Not? AN-789

.,.

,. 4,,.; ... ,

-. . ... ..... . . . . ...”— ........- ........4-,. .,,.-.-.,”...... —.. ,..—------- ...-. — -.. . ... .. . .. .. ,....-,. . . . ..-

-,. .,., K-J
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APPLICATIONS INFORMATION,, . ;...!-.’. .. . . .,..
FIGURE 17 – OVERVOLTAGE PROTgCTIGN d#’SPLi7SUPPLIES WITH DELAY AND

..-. . . . . . LATCHED-FAULT indication.
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FIGURE 19 – LATCHING OVERVOLTAGE SENSING CIRCUIT
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FIGURE 21 – 9,0 V BATTERY CHARGER with ZERO SENSE LOAD CURRENT

. . . . . .
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The 8.8 volt charge reference is derived from Vref using COrn~@K~i$.:& l\v\
ator 2 as an opamp. Thel~l

-..
RH product determines the final char~~

8.8 V

-L

-_-v-#-h-
voltage. Keslstor H1 limits the charge current. ,+:?3

$~ Battery Decay T
VCC - Vbat 3.0 v .,$‘‘i.l\

‘:*J1,~lchg=~= — “?J,., . .
R1 ““ : ‘“ -. +21 :..’G’-
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FIGUR&.~%t#PROPORTIONAL CONTROL CIRCUIT
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This inforrngtion~a$ be~~c~efuljy checwd ahdis betieyedta be eqtir~j.relia$le. HOweVef, no Fewonmbilityis assbmed fOr indcC.ura6ib&. Motorola resewes

the right :o.ma![a chaf)gas to any products herein to improve. rel.iability, f.unctinn or d~sign. Motorola does notassume any Iiabflity aris)ng out of the application
or usa of any product or circuit described herein. No license is conveyed under patent rights in afl Y,fOrm. When this document contains information on a naw
product, specifications herein are subject to change without notice,
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FIGURE 25 – PHOTOFLASH CQNVERTER ,,
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FIGURE 27 – EMERGENCY LIGHTING SYSTEM
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All diodes are 1N4001

28 A. Fixed positive T.C. J : “:’~. .. . ..
. ,

28 B. Variable positive or negative T.C.

28 C, Variable positive or.negative T, C:.with a!most .ce,nstant ~/,9~tage.
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FIGURE 29 – MC3524/3424/3324 BLOCK DIAGRAM
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As indicated’;n the Note o; page 7, the diagram appea;;@on.~g~~${~~
,,IA-;,..-.-,..\ the data sheet: and rbprinted below, ‘&es inte nd~d%-s a::fold-o~t<.sR~~$to

: ‘i” “&Simplifycoflsultation.of the diagram wh~leteadchg, the text: ln@&,rteritly, ,,

. .. page 16 was ~rinted.+a$tandard page,:ather than a fold-ou~:~~~p~dingly, .
this diagram is being supplied s~paratelyfor easy c~~rek~i&;~&th the text. : ‘!’ ‘; :

....-... .:

J

Drive 2
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