MiC3424, MC3424A
MC3524, MC35244A
ML3324, MC3324A

Advance Information

POWER SUPPLY SUPERVYISORY CIRCUIT/
DUAL-VOLTAGE COMPARATOR

The MC3424 series is a dual-channel superviscry circuit, consist-
ing of two uncommitted input comparators, a reference, output
comparators, with high current Drive and indicator outputs for each
channel. The input comparaters feature programmable hysieresis,
high common-made rejection, and wide common-mode range, capa-
ble of comparing at ground potential with single-supply oparation.
Separate Delay pins are provided to increase noise immuniiy by
detaying activation of the outputs. A 2.5 V bandgap voltage referance
is pinned-out for referencing the input comparators, or other exter-
nal functions. Independent high current Drive and Indicator cutputs
for each channel can source and sink up to 300 mA and 30 mA
respectively. CMOS/TTL compatible digital inputs provide Rermiote
Activation of each channel’s outputs. An Input Enable oin allows
control of the input comparators.

Alihough this device isintended for power supply supervision, the
pinned-out reference, uncommitted input comparators, and Mgl
other features, enable the MC3424 series 1o be utilized for
range of applications.

@ Pinned-Out 2.5 V Reference
€ Wide Common-Mode Range
@ Programmable Hysteresis

® Programmabie Time Delays
® Two 300 mA Drive Qutputs
@ Remote Activation Capability
® Wide Supply Range: 4.5 V< Voo <4

APPLICATIONS
® Dual Qver-Voltage “"Crowbar’
Dual Under-Voltage Supemvisi

POWER SUPPLY SUPERVISORY
CIRCUIT/DUAL V&
COMPARA

SILICON
INTEG

P SUFFIX
PLASTIC PACKAGE
CASE 648

L BUFFIX
CERAMIC PACKAGE
CASE 620

PIN CONMECTIONS

(]
® QOver/Under Voltage Prei S
. . A 1€
@ Split-Supply Supervi o) reff 1 E] E
€ Line-Loss Sensin naoie -
. Select1 /C1+| 2 15)C2+
€ Proportional Contraller E —]
® Programmablg Frequeéncy Switch ci1-13 Ecz-
® Battery Chag
DLY1 E -E] DLY2
RA1T E: 12| RA2
TYPICAL APPLICATION D1 6 [17] D2
Over-Voitage Crowbar Protection, Under-Voltage Indication Gnd| 7 10] DRV
DRV1| 8 9| Vee
Vin C-0N0H — =0 Vout (Top View)
DC ‘_ﬁ ORDERING INFCRMATION
Power MC3424 Under-Voltage Temperature
. - empsaratu
Supply Series " Indication Davice Range Package
MC3524L, AL -55 to +125°C Ceramic DiP
MC3324L, AL Ceramic DIP
. MC3324P, AP | 010 88°C Plastc DIP
O 80 MC3424L, AL 00 +70°C Ceramic DIP
MCI424P, AP 1o : Plastic DIF
Thiz decument cantains information on a new product. Specifications and information hersin € MOTORGLA NC.. 1982 ADI-BY4R1

are subject to change without notice.




MAXIMUM RATINGS

S Rating - Symbot . Valus Unit
‘| Power Suppiy Voltage Yoo | ... aa Vao
. Comparator input Differential Voltage Range _ ViR +40 Vdo
Comparator lnbut Voll§ge Range : . ViR -0.3 to +40: Vde
Input Engble Voltage-Range ) VIE -0.3 to +40° Vde
" Remote Activation Input Vaitage Range, A T“_\/RAWM .03 t0+40. Vdc
Drive Qutput Shori-Ciicuit Curreit ' 'bS(DFl‘\'/) Internally Limited mA
Indicator Output Voltage. h CMND - 9 to 40
Indicator Qutput Sink. Current “iND.. "30
Reference Short-Cifeuit Current - los(ref) Internally Limited |  mA
Poyer Dissipation and Thermal Characteristics ' -
Ceramic Package :
T fvlaxlmum Power Dussnpatlon @ l'A 95°C - Py T 1000
* Thermal Resistance Junction to Air RoJA 80
Plastic Package | . ) ‘
Maximum Power Dissipation @ TA 70"(. . Po 1000
Thermal Resistance. Junction to Au‘ -1 -Rpga—-|- - 80
Operanng “Junction’ Temperature 3 . C Ty -
Ceramic Package :
P.lasﬁ:Jc Package. : -
{. Operating Ambieat Temperature Range. - - .. Ta -~
M03524—;'Mc3524A o ;
" MC3324, MC33244. B .
- ME3424, MC3424A - : A
- Storage Temperature,ﬂangg . . Tstg
Ceramic. Package . . ! - .
Plastio Pac«dge '__- - : .

; ELECTRICAL CHARACTERISTICS -

“{4.5 V<VCC <4O V A

ow 10 Thlcjh ['see: Note 1) unless otherwise specifiaﬁd.f)'

0352411’(/ ?424A/3324A '

e " MC3524/3424/3324 .
. Characteristic & - Unit
v Min | Typ [ Max Min Typ Max
" REFEREMCE SECTION -
-| Reference Qutput Voltage ; - Vdc -
vc(,-15v IL=0mA
S TS 2890 s 2475 |25 | 2525 | 2.4 25 | 26
-~ Tigw 10 Thigh (Noté 1) _ 1 245 257 - 2585 233 | 25 .| 263

Line Regulation’ ’ Vﬁegnnqﬁ . A.-Av‘v—_" B 2.0 | 18 - - 70" 15 mV
45v<vLC<4owL 0 - L :

Load Regulation, . o Regk}dd B 4.0 12 . - 40 12 mV
O mAs iy < 10 mik: : R T ’ o z ’ ) )
Ty=28°C" "

Output Short Cnrc ' nt(Ta = 26°C) |os‘ref) o= - 23 - - 23 . - mA

Power Suppt perating Ba4ng‘e -~ Véc T YA -.{_, 1 40 ) 4.8 - 40 |- vde

Power Su et e o ‘ Lo )

Ve 25°C; No Output Loads: . . o - -

Vi e2-= Voo ; lcc(off) i —_ 12 15 - 12 15 7| -mA )
VC2+=GV e e - O .. . RN . : ‘. . C . - .. R PP
r Veai=Vee T decionr [T =T e | 32 = 27 | 32 | ma
Vgiz Vea-=0V B YR ‘ )

NOTES:

(1) Tiow = ~855C for MC3524, MC35244 v
(= -80°C for MC3324, MC33245. . .
= 0°C for MC3424, MC3424A

{2) The mput tommon- mode voltage or lnput sngnal voniage should noths allowed to go neganve by more than 300 mV. The vpper f:
'rwn~mede voltage- FaNgE:ts! typically "’CC =¥.4 viylesT brug 'e:ﬁer orBoth THEULS taf ¢ go 1030 'ol':s mdependent o! VCC

Th,gh = +126°C for MC3524, MCI524A
%.+86°C for MC8324, ME33244
= +70°C for MC3424, Me34244

(3) The Vth(FS‘ll |lmllS are approxlmately 0.5 tlmes the Vref limits over zhe apphcable xemperature range

.(4) The Vth(OC) hmlts are approxlmately the V,ef hmlts over the apphcabls temperature range.

"
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ELECTRICAL CHARACTERISTICS (45 V<V <40V, Ta = Tigw 10 Thigh [see Note 1] unless otherwise specified.)

MC3524A/3424A/3324A MC3524./3424 /3324 _
- “Min | Tyeo | Max | M | Typ | Max.| UMt
INPUT SECTION e e e e , . SEERE -~ B .,-:}._ " T g
lnput Offset VOHBQG .»._... R P S vl.o A LWy e ke JASER RV _.4_ i}., -‘; . T ‘. —an "
TA = 25°C R L - |-t30.1#80 L. — 1 450 | sel
Tiow to Thigh (Note 1) o b #8012 8~ | #80T| mis e
Input Offset Current 7Y o R £ S A I T S
Ta = 26°C 1 =T 130 +25 | #3010 425
Tiow t0 Thigh (Note 1) .. o e Coee e 230 260 1~ == | 430 ;

Characteristic ° . _Symbol

Input Bias Current T R D e - - |- R R e e e
Ta=25°C ooty = L B0 | 250 — | s0 "
Tiow 10 Thigh (Note 1)~ ~ -, b RN B 500 1000 oAty BOQ

Comparator Input Functional Common | \}l'CR> | 0 Vee-t4 = fr <0 VB
Mode Range (T4 = 25°C, Note 2}

Hysteresis Activation Voitage - \/j-’{(ébct')
Voo =16 Vi Ver+ Vo4 = Ve Ta = 25°C o
Iq=10% » . . o
IH = 90% S 1. —
Hysteresis Current : T hy : 10 o
Vec=18V: Vei-, Ve2-=25V;
Vei+ Ve2+ = Veg: Ta=25°C A Ao s
Common Mode Rejection Ratio . - CMRR- [l .-80 -+ : A L S R

RV RS

Power Supply Rejection Ratio : PSRR - —

Input Enable Threshoid {Pin 16; Note 3) “ Ve

input Enabie Current(Pin 16) U
ViLig)=0V E HE)
ViH(IE) =40V ' - hhEy

Enabie Select 1 Threshold VYgitage (Pin 2} . |.". Vt},'('gg'.q')_ .

Delay Pin Voltage (IpLy =0 mA)
LowState = =~ . oyt b ¥
_High State ~ 7~ o

Delay Pin Source Cuitent = "~
Ve =15 ¥ VpLyt. VpLyz = 0ve-
'De'liayﬂl;:’in Sink Current
Vee = 15V VpLytr. VbLy2 = 2.5V
QUTPUT SECTIQN
Drive Output Peak Current{Ta = 2

uA

re | 30 o 18 B0 A

IDRV(paak) 200" 300 - 200 300 | — | mA
5°C) | "VolipRyy | Vec=25 | VEC%ZLQ 1 =70 Vee-25 | i./c-(;n—Z'.O~ - - v
v=0V) | bRvjleay | — | 15 | 200t = | 15 "| 200 | na
(Ta=26°C) | divat | — 26 | — —~ 20 | — |A/uS

fection (Ta = 25°C)| IDRVitrans) — 1.0 - - 1”710 = ma
Vee=0Viod G T e T e e e T B
: C1+ Ve2+=0V i I DS DTS TP S T DL

Baturation Voitage: ' VIND(sat) = 560 | 800 | ' —' }--580°° | 800 -F'mv
225°C~ Ce :.— e B R - T MRS . N ‘.‘-;/ .

Utput Leakage Current i IND{leak) | — 25 200 — 0 b 280 b 2007 | RA

Drive Quiput V {{5giy = 100 m:

Drive Qutput Leakage Cur

t Gomparatos Threshold V Noted) ~ | - Vihge)y [ 248 -1 2571255 233 2.5 263 v
Remote Activation Threshold Voltage | VihRA) 13 14 | 15 1.1 14 |17 | v

1 Remota.Activation: Current- e e B P I B
VILRA)= OV . IIL(RA) - | -100 -250 - ... -100 -280

VIH(RA) = 40 V “hgrAy =] 70 250 =l 00 | 280
Propagation Delay (Vg = 15 V; Ta = 26°C) B Y U R
input.to Drive Output _ C|{tPLHON/DRVY|  — {10 | — = .. 1. 10 ~ | us
© "200'mV-Overdrive, CpLy=04F =" "< ol o] S S —
Remote Activatior o Drive Qutput™ ~ ™ “[tp KA DRV = — 1 800 - o 600 — ns
1.4 V Overdrive (2.5 V to O V Step) T M coE [N A 3

g ,AA\  MOTORDLA Semiconducior Products inc. —



AVigs REFERENCE QUTPUT VOLTAGE l}H{&NGE {mV}

" iy, HYSTERESHS CURRENT (A}

FIGURE 1 — HYSTERESIS CURRENT versus
HYSTERESIS ACTIVATION VOLTAGE
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FIGURE-3 — HYSTERESIS CURRENT
versus TEMPERATURE
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FIGURE 2 — HYSTERES!S ACTIVATION VOLTAGE
versus TEMPERATURE
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FIGURE 6 — REFERENCE SHORT-CIRCUITCURRENT
versus TEMPERATURE
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“FIGURE 7 — OUTPUT DELAY TIME versus
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FIGURE 13 — THE COMPLETE YOLTAGE SENSE CAPABILITY OF THE INPUT COMPARATORS,
WITH OR WITHOUT PROGRAMMABLE HYSTERESIS.
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CIRCUIT DESCRIPTION

Zeio oo |-NOTE: Please fold out the back page (pége 16).0f this.data sheet as a.reference while. | .
. reading the remainder of this document. The Block Diggram will serve as an aid
e T dnstudying the-input configurations on the previous page, the.Circuit Descrigticn,.-

smen st oand the Applications Infarmation on-the following:paggs. -, =

The MC3424 series |s a hugh cuwent output, dual chan- A capaciior (Cp| y)tied to these Delay pins will éstablish
nel power supply supervisory ¢ircliit. Basic circuit con- a predictable delay time (tpLy) of the Drive a icator
figuration is shown in Figure 29. Each channelfeafa_:res a outputs for 'the respective channei. The ‘Pins are
true differential input comparator with a common-mode mfernally tied to the non- inverting inpy dtput Com-
range from grourid patential to V¢ - 1.4 volts, with single - ‘parators 17dnd 2, which are referenc volts There-
supply opération. The inverting inputs-of each input com- . _fore, delay iime {tpy) is based nstani’ current
parator (C1-, C2=) have a feedback activatéd 12.5 pA 'DLY(source) charging the exte ycabaéltor(CDLw
current sink for programming input comparatoril‘\ys;aresis. to 2 5 volts or: i
Source resistance of the inverting inputs detérmines the Vref COLY
amount of hysteresis for each input comparator. The tpLY = T = 12500 CpLy

IDLY{source)

hysteresis feature can be defeated by reducing the invert- Figure 7 provides

L Y o lues for a wide range of time
inginput valtage of the respective input comparator to less

Lo SoLTEE e g e _delays. . e —

than two diode drops (2'¢ = 1.1 volis) above Gad (See The Delay ufied low when the respectwe mput
Hystgresfns Activation Voltage specxflcadt-ngn). A C‘:,“D'GFG comparator’ inverting inputisless than the inverting
matrix of various input comparator conditions is shown in input (V C1o Veas < VeaL), or when the Input

Figure 13 on page 6.

The digital Input Enable (IE) pin provides full enable/
disable control af ane gr both of the input comparators.
input Comparator 1 enable controlis allowed if the Enable
Select1/Non- lnvertlng Anput (pin 2} is lessthan 90%.of
the internal 2.5 volts reference (0.9 Vief = 2. 25 V). If the
Input Enable Seiéctt/Non-Inverting Input(pm 2)is-
greater than0.9 Vrnf Comparator 1isnot affected b the

m, apabmty of the Delay pms is much greater than
typieal-200 pA source current, thus enabhng a2
fatively fast delay capacitor discharge time.: g :
ach independent charnel of the MC3424 series has a
Dr:ve {DRV) and Indicator ~output (IND) which respectively
source and-sink current spmultaneously The Drive out-
putsarecurrent-limited emitter-foliowers capable of
sourcing 300 mA ataturri-on slew rate of 2.0A/4S, ideal
Mﬁf(}r dgriving "Crowbar’ S€R's. The indicator outputs are
- epencollector, NPN transistors, capable of sinking 3G mA
to provide sufhc;ent dnve for LED’s, small relays or
~ regutar shut-down cnrcunry These current capabilities
apply to both channels oper_atmg simulitaneously, provid-
ing device power dissipation {imits arevnot‘exceeded
Separate TTL-compatible Remote Activation mputs
(RA1 RA2) for each channel will activate the Drive and
Indicator outputs of the respective channel, indeépendent
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 s 5.0 K resistor to the Remote
Activatiorrinput of the same channel; as shown in Figure
17. Latchmg witl now occur by either ot the Remote Acti-
vation inputs wnt_h a short duration low lognc level, or by
the inpu} compardtord. Unlatching of each channel is
accomplished with a short duration, high logic level at the
Remote Activation pin.  °
The MC3424 series has an‘internal 2.5 V bandgap
reference capable of sourcing up to-10 mA of Ioad current
for external bias circuits. This reference has an ‘accufacy
of £4.0% for the basic devices and £1.0% for the A-suffix
device types at 25°C. The reference has a typical temper-
ature coefficient of 30 ppm/°C for A-suffix devices.

ation
"forces

companble A Iogxc Ievel 1” per_mns nor
of input comparators, as stated above.
the respective Delay pin (DLY1, DL
independent of the input compara

directly applicable when the ME3424 series is used as an
over- and under-voltage su igory circuit, where chan-
nel 2 (Input Comparat monitoring under-vbltage
conditions, and chan, tilized for gver-voltage pro-
tection. The abilit @channel 1 {Input Comparator 1)
active, while di channel 2, provides immediate
over-voltag tionduring power supplyturn-on,
while the ungd ltage channel (2)€an be disabled dur- =~
suppiy turn-orrrise time to the: regulatedr R
ting false md:caucm ofan under voltage
If it is desired to monitor two independent
for an under-voltage conditiqh, both channels
be selectively disabled until the slowést supply
reaches its regu!ated voltage.

Separate Delay pins(DLY1, DLY2) gre prowded foreach
channel to indapensently delay the Drive and Indicator
Qutputs, thus p@viding greater input noise immunity.

The two Delay pins are essentially the-outputs . of the
respective input cgmparators, and provide a constant
current source of typically 200 uAwheén the non-inverting
input voltage is greater than the mvertmg input-level R
(Vg1+> Ve1- VeR+ > Vea-). : :

MOTOROLA Semiconducior Products Inc.
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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 the outputcapacitance, Cqyt. Thiscapacitance
consists of the power supplyoutput capacilOrs, the load’s
decouphng capacitors, and in the casg bf F|gue MA the
“supply’ sinputfilter capacnora Thlu :,urge current isitlus-
trated in Figure 15, and can cause &»("R faxlure or degra-
dation by any one of three mechamsms dn/dt atholute
peak surge, or l7-t The inter rezat:onshsp of thes«n fatlure
" miethods and the breadth of the apphcatzons make speci-
fication of the SCR by the semiconductor’ manufactarer
dxffrr‘glt and expensuve Therefore the des igner must
empurucally determine the SCR and circuit elements
’ wl-lch resuit in rehable and effecnve OVP operatlon
‘ However an undprstandmg oftﬁefactorswhlch influence
fhe SCR $ d|/ dt and surge capabulme mrpphﬂes ;_hls task.

1 da/dt

As the ga1e Tegion of the oCR is. drlven on, its area
0f,cond,Uc ion takes a finite amount of time to grow,
starting asa very small region and graduallyspreading.

FIGURE 14 —TFYPICAL CROWS ﬁCIR uiT
LCONFIGURATI

Since the anode current flows through this turned-or |
gate region, very high current densities can occur in -
the gate region if high anode currents appear quickly .
(di/dt). This can result in immeadiate destruction of
“the SCRor gradual. degradatton of its forward blockirg
voltage capablhtles — dependmg on the severuy of the :
“preasion. - e
The value of di/dt that an SCR can safely ha
influenced by its construction and the cha
of the gate drive signal. A center-gate-#
more di/dt capability than a corner- 94
heavily overdriving (3 to 5 times
with a fast <1.0 ps rise time si i maximize its
di/dt capability. A typical maxitqu inber in phase
control SCRs of less thar 50 A(R¥AS) rating might be
200 A/us, assuming a g rrent of five times IgT
&nd< 1.0 usrisetirn gdonethis, adi/dtprob-
lem is seen to still ex; & designer can aiso decrease .
_the di/dt of the t waveform by adding induc-
tance in seri he SCR, as shown in Figure 16.
'Of course, t uces the circuit‘s ability to rapidly .

B

144 — SCR ACROSS INPUT OF REGULATOR -

VI

Series ‘ v _ o ,
Regulator [~ % T - vQ“\’out :
. MC3524,5A
+
Cout A~
T :
é g -
Series *
Regulator | - Vout

| MC3524, A

wk, 1 L .: .

*Needed if supply not current limited

A




B FIGURE 15— eRowsAn $CR SURGE (‘URRENT
' WAVEFORM ;

< :Surgg Due to .-
Output Capacitor-.

.‘CurrentLirrrited
:S,upply Qutput.

is excessive, immediate destruction due to device
overheating will resulit. The surge capability of the SCR

current cannot be reduced (by adding seri
— see Figure 16) to a safe level whic
with the system’s requirements fors
reduction, the designer mustuse.a,

This may result in the average cu

Rlead LlLead

g
Output
Cap RS R
To e
o s o e €35 24, A A
' = -0

ey

y words absut fuse] protect cnare’inorder. Refer

A‘WORD ABGUTFUSING -+ -

Before Le-wmg the subject of the crowbar

F:gure M-A it ‘will e seen tﬁat a fuse is
power supoly to be protected IS not ou{pu

to prevent a fsrel )

“ Tn order 1o protect the SCR
possess an lét rating less
have a hlgh enough r‘ont)
normal supply oquut :

‘the Thyustor dees; a*\d irust that if the
i‘r'wiil-faﬂ shoft Cifcuity ln"?hfe 'mc«jurity of

CROWBAR SCR:SELELCTION GUIDE - -

As an aid in selecting an SCR for crowbar use, the

following selection guide is pregenited.

'
i

* " DEVICE JRMS | 'EsM PACKAGE
MCR67 Series ~ | '12A | 100A| Metal Stud
MCR68 Series... |- 12-A | 100 A-[-T0O-220 Plastic

‘ 2N1842 Series 16 A 125 A Metal Stud

"2NB400 Series | 16 A | 160 A | TO-220 Plastic
2N6504 Series 25A | 180 A | TO-220 Plastic

.2N681.Series .. 25A | 200A | Metal Stud
2N2573 Series 25 A 260 A | TO-3 Metal Can
MCRB9 Series 25 A 300 A TO 220 Plastic
MCR70 Series” =} 135 A “35C°A 1 Metal Stud
MCR71 Series 55 A 550 A Metal Stud

b

For a completeand detalled treatmemof SCH and ‘use selection
refer to Moterola Appticdation Note AN-789. .

T
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APPLICAT!ONS INFORMATION

FIGURE 17 OVERVGLT AGE PROTECTION 0‘:" SPLIT SUPPLIES WITH DELAY AN

“LATCHED-FAULT INDICATION.

Positive - - - .- -
HWin oG\ _o- Power
“L = O ) +
= 470 ' 3470
-V Fault +V@ Fault ; 161" 3
~ Indicator | Indicator ™E 7
\ : Wal. cc i,
—{ IND1 - C1+
n 47k 5
0 O . m T e
Indicator Resets , 11| ME3524, A | =—Iy
4=~ IND2
: n 4.7 ké 12 _”:— “t Vs
) " AZH“
100 8 .
- Vv DRV1
i 120
.é W
‘ - t-DLY
- 71 CoLy 212500
Negative
Vin 06\ o Power
Supply

R1

*VO(trip) = Vref (1

0 +Vg

R

ysteresis voitage
f IHRK on
overvoltage sense
for +Vp)

R
-VOitrip} = Vref (RB)

FIGURE 18 — O

Lwé LOSS DETECTOR

TAGE PROTECTION OF 5.0 V SUPPLY

IND2
c2+

Ct+

Cc2-

&

deg ]

DLY
Gnd

10k

IE DRVLI=

o
Vg=50V
VQitrip) = 6.26 V

MC3524, A |

Wl

" @100mA =

126V ET

J MOTOROL A  Semiconducior Products inc.
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FIGURE 19

— LATCHING OVERVOLTAGE SENSING CIRCUIT

1.0k

Voltage Adjust

Drop-Qut Volta

e Hysteresis: 20

s o WITH INTERMITIENT AUDIC ALARM ooy e
Reset
0V o o 1 0 -
Vin> 25V
ES Y
. - .16 IND1
gt BESAT : Lt |E o . .-
. i ..MC3524 A Z
R P . W o4
s i ¢ . V‘,. it e -
ref _DRV1
A ,'Cz_...._ . e - )
= Te, M ~ - s mm N
H” Mallory
! _Sonalert 5C628
MCEBS_Z’4,. A |
~ "‘“""1"3"’&""’" § ""é ~ N -
2 AN C1- R 8 }
R '
50 K . DRV I
p Vref SRR SRl
51 . AR P ol .
15 s s e [ S
Hysteresis.. Gnd® _ oLY1 ; -._|__ Pick-up.Voltage Range: 19V to 29 V

Via70V
ge = Pick-up Voitage -
Hysteresis Voltage

M) MOTOROL A Samiconductor Products inc.
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FIGURE 29 — 9.0 V BATTERY CHARGER with ZERQ SENSE LOAD CURRENT

Vbat =90V

R1 o (harge Current 12V
ANAA- (l)
S . e 12V . B T e m
é 1.0k
5 12 18 2
RH e
13K 5| FRAT RAZ ' IE. Vg
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. P _ Charge
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 Vref
a3 N e M(:3524,Af
3 --] Q.k»-vv““z‘ . . - N W
S —AM—md £2-
s s
2.5k T‘ -

R2
1.0k
L IR = 200 mv
J:' = Vhat HH m
C e en et v e e e m - .. . Battery Charge . }-

80V [F"—
The 8.8 voitcharge reference isderived from Vg using comg .

ator 2 as an op amp. The I|4R product determines the final charg
voltage. Resistor Rq limits the charge current.

Ve -Vbat 30V
ehg =Ry TRy

88V j—— -l L ™
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[ o

82k

1.0k R
- Indigator™.”" B
ST Outpbt”
e g e et s Ry
8 : . b SN *
[0 Drive . -t
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Vip — — / ———

PR - - PSSR - ’

.. _ ;
S “ - P -
a - , -
& - : - B < .
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T T T U EIGURE 23 — ALTERNATING TWO TONE GENERATOR
- (EUROPEAN SIREN) - ~- :

. . . -
g ° LTI
Vee
L . L
MC3524, A

"8} _ ]
RA1 RAZ IE_Gnd IND2 DLY1 | F e
1. ls, ,j?Z.JTG | 7 P‘k“ ‘
510 - . | : :
2.0k =+ 01 uF 2 SRR
- -z 4
"Fw s
c1+ MC3524, A 0 Oscillator* |
15 R B -Output
C2+ ‘ . Ct- k
Vet RAT ®AZ IE —~Gnd-—iND2.DLY1 R
1 s 12 |1e |77 |11 -
15 2]
510 : s
100k [ AR02uF e
» = 2 Tone Freq. ) .

This information has been carefully checkad andis believed ta ba entirely.relias

le. However, no reaponanbility is assured for inaceiiradizs. Motorola reserves |

the right o.maka changes to any products herein to improve retiabilit
or use of any product or circuit described herein. No license is conv

y, functinn or dpsign. Motorola does not.assume any liability arising out of the application

eyed under patent rights in any form. When this document contains information on.a new

product, specifications herein are subject to change without notice.

MOTOROLA Sermicondictor Products Inc.
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FIGURE

Y
FIGURE 25 — PHOTOFLASH CCNVERTER
T1: 30:1 Step up
; ' _ : Lpin = 8O uH
8oV . : T et 0T Triad PL-10
- Q v S
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T L e
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GRAMMABLE FREQUENCY SWITCH

012V
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10k 3 15
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Vref IND1j=r (i) = 5000 CoLy i
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e @ Indicator
DLY1 Gnd  DLY2 \\4
71 13
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FIGURE 29 — MC3524/3424/3324 BLOCK DIAGRAM
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NOTES:

OF TRUE POSITION AT SEATING PLANE
o &T WAXHIUM MATERIAL CONDITION

0 2 PKG.INDEX: NOTCH IN LEAD
¥ -NOTCH IN CERAMIC DR INK DOT
3 3 O “L” TO CENTER OF LEADS

H E T - -~ WHEN FORMED SPARALLEL-

i .30 | 0.008 | (

X 06 10,126 | 0.160 |

L 17371 78710290 0310 g
1 N I RS T

N 05T [ 1.02 002610046 | .-

| LEAGSWITHIN 0.13 mm (0.005) RADIUS

#
i
i
‘
i
i
¢

I
!
4 |
‘ T
|
]
1 s
g T i
! Reference
| Regulator
4 14V
L
~ T 78
..... © Gnd v
= INPUT SECTION QUTPUT SECTION .
Nota: All Sjé!tpgps and dlrrents are nomtaal. . ‘
FE . AN N"A :
& T P SUFFIX
. : . . e o PLASTIC PACKAGE
- f‘] ! ﬁﬁl‘"}l’"]ﬁ[j N (¢ , _E " CASE 648-05
oy 8 BIVEVESAY SRV Ry R
i v AMIC PACKAGE : el g \cocr\’ﬂ"jl.lcaow'é Gaie
P Ae 2 N - B " . N e
ASINIuRnIN} GAsE 620.02 , o ~ Mwores

v -

L _"rG““"'" ‘\
Pl SEATING
H an\'Ns_ s

TY TR TYT T My T T NOTES: - 7
" MILLIMETERS| _INCHES - 1. LEADS WITHIR 0.13 cm

DIMI MIN_| MAX | MIN | MAX {0.005) RADIUS OF TRUE
A | 1880 0.7 ).840 | POSITION AT SEATING
B {510, 280 - - PUANE AT MAXIMUM
C 405 ] MATERIAL CORDITION.
D {036 | 063 | Of 2. OIMENSION “L” TO
F ] 1.02 CENTER OF LEADS
= gbsa WHEN FORMED

PARALLEL.

3. DIMENSION “8” DAES NOT
INCLUDE MOLD FLASH.

4. "F” DIMENSION IS FOR FULL
LEADS. "HALF" LEADS ARE
QFTIGNAL AT LEAD POSITIONS

. 1,8,8,and 18),

5. ROUNDED COANERS OPTIONAL.

.20 | 0.38 | 0.008 | 0.015
R 1230 [ 333 10715 [0.135
Lil  78283C 0.300 BSC
I L Y 100
N[ -D57 T 102 1 0.020 | 0.04G

M MOTOROLA Semiconductor Products inc. .
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" ADDENDUM TG: |
- MC3424; MC3424A
MC3524, MC3524A
S e MIC3324; MC3324A

T n»d}

BATA SHEE

(a3 f - f"'I N . L "“;:‘
B i ‘ - B i
Tk it e e o :
: As mdlcated in the Note on page 7 the diagram appearmgonpeg
SN the data shieet] and reprinted below, was mtendéo“ a8 a fold -0t $
: =N 3implify consultation of the diagram while readmg the text. Inadve
page 16 was printed.asa-standard pagerather thana fold-ou -
this dlagram is bemg supphed separately for easy correla i thej_tgx_t . :
. ; . ‘{
-
Enatsie -~ N
Sefect 17 |~ 7 :
C1+ Doy . :
L2 Input. . :
b Comparatdr
.3 |
Cl1- o= i

1 -Output ™
Comparator
! r s .

. Drive 2
—
0
. o R S ‘s .}1
Reference : t . : .
s o LT

o » , _.'13@','4,
I A T 5 1% r:fLY
L INPUT SECTION

OUTPUT.SECTION . “... ...t

Note: All voltages and currents are nominal.
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