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ABSTRACT

This project presents the designing of a field strength meter with
compose of satellite receiver, level meter, TV ,AM and FM receiver which will be
able to measure the satellite AM, FM and TV signal level . This level is work well

compare with the conventional satellite level meter but the price is more lower
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PHASE LOCKED LOOP 5¢/NES64

= e ey
DESCRIPTION FEATURES PIN CONFIGURATION
The NES64 is a versatile, high guaranteed * Opsration wilh single 5V supply D.1,NPACKAGE )
frequency Phase Locked Loop designeg ©° 17U comoalible inouts and outputs T
for operation up 1o 50MHz. As shown in * Guaraateed operation to SOMHz - (5] re oureur
the block diagram, he NES64 consists of * Exlernalloop gain control | 100% Gam )
a VCO. limiter, pnase comparator, ang * Reduced carrier feedlhrough ! —r ,C::': U L8] raremes sor
p0st detection processor. « No elaborate filtaring needed in FSK co-:-;:"g;l:_l—_ [14] amacoc ourey:
0w v
applications 00 retra [ 7] L1 ca€Q 5(1 Can
APPLICATIONS ¢ Can be used as 3 modulator
. h L00m catea [y | 17] #4¢Q 3¢1 Car
« High speed modems * Variable loop gain (Externally =
* FSK recelvers snd transmitters Controlleq) i E 1] veo oureur o,
¢ Frequency synthesizars d1as Ferea [z o) v-
+ Signat generzlors crow~o [T} 3] +CO Quteyt 1y
¢ Verigus salcom/TV systems ) T
T0P vIEW
ORDEA NUMBERS
_ - ) ' NEISE Shat MESSESRAN
ABSOLUTE MAXIMUM RATINGS | HE 40
—
! PARZMEIER : ALTING i uNIT |
: i H .
| v+ Suopiy veltage i I v i
! Pun 1 ! 14 i H
: 2 10 X 5 i |
] Po Power €15510310n ; 300 ! e/ ;
g Ta Qoerating temperatyre NE ! 21070 l C ]
! Coerating temperature <E . =3510 +125 | !
| tsig Storage tmperatyre I -£51150 | ‘c i
HGTE
QOer21:0n 100%e § 0ONS =l eQuice Pealtine s of *Ne C23e
8LOCK T M
T T T T TR e B cr i |
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LINEAR LS PRODUCTS

PHASE LOCKED LOOP

ELECTRICAL CHARACTERISTICS V=5V, T, = 257C. {, = SMH2. [, = 4004A unless otherwise specilied

EINES64

(V4]
m

SES564 NES64
PARAMETER TEST CONDITIONS UNIT
Min Typ Max Min T Typ Max
Maximum VCO frequency C, =0 (stray) s0 | 85 45 | 60 MHZ
Lock range input 2 200mVems T, = 25°C 40 70 40 70 %% ol 1,
: =125°C 2 30
= -35'C <0 80
=0°C o
=70°C 40 L
Capture range input = 200mVrms, R,y = 270 20 30 20 30 % ol
VCO frequency drift with fo=SMHZ T, = - 55°C 10 125°C 200 1000 PPM/I°C
tameperature =0°Ct070°C 400 | 1250
fo=500KH2, T, = -55°Ci0 128°C. 250 00
=0°Ctlo70°C 200 850
VCO tree running Irequency =
> Cy=g10F ¢ 5 6 15 5 6.5 [MHz
Re = 1002 “Internat™
vCC frequency change with Vee = 4.5V105 35V : 3 3 3 F % of 1,
suooly vottage i
Demodutated output voltage Modgulation lrequency: 'KH: I :
1,= SMHZ, inout ceviation i :
2%7=25C |6 25 16 | 28 i mvrms
1% T =25°C i 3 14 3 14 mVrms
=0°C ! 13 mVems —
= ~55°C I g 2 mVrims C"
=70°C ! 18 mVrms <
| =125°C ! < 15 mVims —
Distoron Devizlion: 1% 0 2% i v | 1 A
Signal to norse ratio Stg conciion, 1% to 10% gev ! 20 <0 a8
! 2M rejection Stg. conaition, 30%: Al ; 25 33 i c8
* Demodulateq C.. t | Mcculation frequency 1Kk i i I
\ Speraling voltz , fo= SMHI npul Teviglion 3% ,
i Vee= ¢ 5V [ 12 7 12 mvrms
+ Vec=5.5v [ a 1 8 1¢ . mVims
« Suzcly current Vee =5V iy | T 80 <5 50 ma
' Output i
i 17 outout leakage current Vout = SV, Pin 16, 9 ] i 20 1 20 wA
¢ "0 outout voltage lout = 2MA, Pin 16, ¢ : 0 06 03 | 06 v
: layr = BMA, Pin 16 ¢ o 0.3 0 08 Y
TYPICAL PERFORMANCE CHARACTERISTICS
! LOCK RANGE vs SIGNAL INPUT VCO CAFACITOR vs FREQUENCY SENE 564 TEST CIRCUIT
H 1000 -
i . ' i 0 1 : .
' : ! i N 3
L) - ~ b

.

CAPariianCL of

INPUT SICNAL LEVEL -mv

! i : |
\ 1/ l i o o vor
| . + FREQUISNCY sone

P Vee v

09 10 1 12 g

i
i
a

NQEMAI(O LOCx AanCE

Signetics
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PHASE LOCKED LOOP

TYPICAL NORMALIZED VCO
FREQUENCY AS A FUNCTION OF
PIN 2 BIAS CURRENT
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TYPICAL NORMALIZED VCO
FREQUENCY AS A FUNCTION OF
PIN 2 BIAS CURRENT

LTl

‘10 : ! ! 5 ! !
vCO FREOVEICY Sumi |
4 ¢!
vos \J | Pt

\ |

voo I \&L i
o8¢ !T\‘
i1
ose i R
| A
NREEEE

~$00.4 - 400 -0 E] =0 ~400

04a% CuUmagul (a1 »w T
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AS A FUNCTION OF TEMPERATURE
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vV, PHASE COMPARATOR'S
OUTPUT VOLTAGE IN mV
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VARIATION OF THE PHASE COMPARATOR'S
OUTPUT VOLTAGE VERSUS PHASE ERROR

VCO QUTPUT FREQUENCY AS A FUNCTION OF
INPUT VOLTAGE AND BIAS CURRENT (Kq)

vCO FREQUENCY
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LINEAR LSI PRCDUCTS

PHASE LOCKED LOOP

SEINESS4

FUNCTIONAL DESCRIPTION
{figure 1)

The NES64 is a monohihic pnase tocked
1000 with 3 post detection processor. The
use of Schottky clar'noéd transistors and op-
ttmized device geometries eatends the tre-
quency of operaiion to Greataer than SOMHz.
in addition o the classical PLL apphications.
the NES64 can be used as 3 modulator with
a controllable frequency deviation

The output voltage of the PLL can be writien
as shawn in the followwng equation”

Ui = 1)
© 2 Equation 1

S
R,

co

N 20 T coaversion ganafthe VOO

" * ligQuency of 1Re npul sienal

‘s = tree running ltequency ot the VCO

The process of recovernng FSK signats n
volves the conversion of tha PLL oulput «nig
lcgic compatible signals For nigh cata
rates. a constderadle amount of carrer wl
De dresent al the Qutsul of the PLL due lo
the widepand nafure of the loop titer To

EQUIVALENT SCHEMATIC

avoud the use of complcated flters, 3 com-
paralor with hysieresis of Schmut lrigger +s
required. \With the conversion gain ol the
VCQ fixes, ihe ouiput votlage as given by
ZqQuation 1 varies according {0 the irequen-
Cy deviation of {4 from {4, Since thes differs
Irom sysiem 10 system_ it is necessary that
the hysteres:s of Ihe Schmut trigger be ca-
paole ot bewng changed, so thal 4 can be
optimized for a particular system This s
accomplisned in the 564 by varying the vott.
age at o 15 which resuits «n a change of
ihe hvsizresis of the Schmstt tngger

Foae FSK signats. an unportant faclor 10 be
considered ¢ the Zafl in the lree running
frequency of the VCO isell I thus changes
due to temperature according to EqQuation 1
1 wiil 1230 10 a change n ine dc levels of tho
PLL output
‘he cigial cutput signal Thig 1s especiaity

and conseguently 10 efrors in

true for n3rrow Dand signals where the dewvi-
atwon m 1,0 1isell may be less than the
change n 1, due to temperature This elfect

can be ebiminated 1l the d¢ of average value
of the signal 1s retrieved and used as the
relerence 1o the comparator In this manner,
varahons i the dc levels of the PLL output
do not affect the FSK oulput.

VCO Section

Due 10 its inherent high Irequency ocrorm.-
ance, an emuner coupled oscilator s used in
the VCO In the crrcuit, shown in the equivalent
schematc, iransisiors O‘.‘:and O;,3 with current
sources C,, - Q,¢ form ihe basic oscillator
The aoprommate lree running frequency of the
oscilalor s shown in the lollowing 20uation®
1

* 22R.(C.-Cq)

c: x n|q = 270 t 100! (INTE@ra)

fl
i

Sgquanen 2

Cy = sutpenal lrequency settng ~acartae

Ce = Ay Canacrtance .

Vatation ot Vg4 {phase detecior outoul volt
30¢) changes the frecuency of the oscilla
tor Asindicaled by EQuatian 2 (he treguen-
Cy of the o0scClator Nas a necative

o i L
! : i} PN |
: ‘% "%,' i-:?: -%fl ':%.i'é:
; En il 1 A R
.' I 225 o i H ;‘ H
e JLJLH
: | B R SR
v ’) {,) N ] L :i_l :
¢ " f

i

!

°

L
EN
L

|

Figure 1
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temperature coellicient due o the postive
temperature coelficien! of the monohthiC re-
sistor. To compensate for this, a current Ig
with negative temperature coellicient is in-
lroduced to achieve a low frequency drilt
with temperature,

Phase Comparator Section

The phase comparator consists of a double
balsnced modulator with 3 fimiter amptilier
to improve AM rejection. Schottxy clamped
vertical PNPs are used 10 obtain TTL level
wnputs. The loop gawn ¢an be vared Dy
changing the current in Q4 and Qg which

effectively changes the gawn of the dilleren:
11al amphtiees This can be accomplished by
introducing a current al pin 2

Post Delection Processor

Section

The post deteclion processor conssts of a
unity Qain transconductance amghlier and
compatator The amptihier can be used as a
gc reinever for demodulation of FSK sig-
nals, ang as a oSt cetection frter lor hnear
FM gemoduiatiom The comparator has ad-
iusiable hysteresis 50 that phase jitler in the
outout signal can be eliminated.

7

g
!

FM OEMODULATOR AT &V

LOCE ManGE ADJUSTANT

IVRTTI S Tt ['SEETEE]

1o+ Gmany o-—{ [}
fe @ Tame 10
s1as FrLTEA ;—{ ?

= o1t

L) ’0

0.0t
11
[
| = ioos e
" LX- AP0
«
'alm
s =
s &naL0G OuT
‘———C\.-'
tate—od b sesTOETECTION fTER
[
[F!
|
12 {

il

el

TACOULNCY SET Car

As shown in the equsvalent schematc,
dc retnever is lormed by the transguctance
amptitier Q43~Q43 fogether with an exier.
nal capacitor which is connecied at the am.
This forms an integra.

the

plifier outout (pin 14),
tor whose output voltage is shown in the
followinQ equation®

Vp = Viadt I,
[¢] T2 Equstion 3

Gm ™ lranscoaductance of the amolilier

C2 s capaciior at the outout {pwn 14)

v = 5i9nat voltage 3t amoiifier moul

"

with proper sefection of C3, ihe ntegrator
time consiant csn be varned SO (hat ihe cul-
put volitage 1s the dc or averace value of he
input signal lor yse in FSK. or 35 3 cost
cetection tdter in inear cemocuiation

The comparator wilh hvsietesis 1S mace up
of Q4g-0gp wih positive feedback deing

Tlydierenis S

P aZif ts YoeDip The
vared by changing the current in Qg with a
rasulling vanation in the Icoo gawm of ihe
comparaior Thes method of hysleresrs con.
1rol, which is 3 dC control, provides symmet-
nc vaaation arcund the nominal value

Design Formula
The iree runrung lrequency 2 the VCT <
shown by the follawing eguation

1

% ¥ ACIC, - Cyl Equaticn ¢

Re = 100U
C, = esternat cao wmn tarasge

i i Ze 2 Sltav caQalitance
Figure 2
FM DEMODULATOR AT 12V MQODULATOR
S 1
|1 voce sansc souusruens B e S
he 001 N
e
h LQO® FiTER % ya
M WOOULATHG @ o~ \ e
I I = sons eyt ‘ I= | »
i hegd e
et
vyt satur e r‘l ners [N N
n(,su—. o—{ . § }— tvets Omnd i o
[PEETYH I i
1 H 2 (33
_f_—{ ? 'q’ 4vat06 ot e sea —
BAS FUTER e 9 1F 164 Y1) = ar
e ) 14 },-1 ——3 [y m—
0 vur L. =
e 13 - - 1)
cQst DELCION TuER
a4 0 3 7 LS
100¢ *of
= to - SMAMy t Svr
= IMEQUENCY SEY CAP v farQuEaey A1 Far
"
I MO0 A IO Quirut
J0
Figure 3 Figute 4
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The looop fifler diagram shown is explained
by the following equation:
Eguation 5

1
F(s) 3 ———— (First Order)
RC4

[
R=R,,=R,y= 1.3k (INTERNAL)"

By adding capac:tors to pins 4 and 5. a pole is
added lo the loop lransfer function at
1
RC3.
“Reler 1o Figure 1.

APPLICATIONS
FM DEMODULATOR

The NES64 can be used as an Fi4
demodulator The connections for operation
at 8V and 12V ace shown in figures 2 ano 3
respectively. The input signal is ac coupied
with the oulpul signal bewng extrscted at pin
14 Looo tutening 1s orovided by the capsc:-
tors at pins 4 ang § with goditional hitering
Seng proviced by the capacior al pin 14
Since the conversion gan of the VCO 15 not
very heQh, 10 obtain sullicient demoduiated
output signal the frequency Cevighion in the
Tyl $1Qnal $NOUIC De 1% Or higher

MODULATION TECHNIQUES

The NES64 phase locked loop can be madu-
lated ot aithar the loop filter corls (pins 4
and 5) or the input port {pin 5) as shown in
figure 4. The approximale modulation fra-
Quency can be determined from the iraquen-
Cy conversion gain curve shown ia figure 3.
This curve will be appropnate focr signats
injected into pins 4 and § as shown in
figure 4,

£SK Demodulation

The 564 PLL is particularly atiractive for
FSK demodulation sinCe 1t c2ntains an inter.
nafvoitage comparator ang VCO wnich have
TTL compatible inputs and cutouts, and it
£3n Operate from a singie S volt power suyp-
oly Demoduiated dc voltages associated
~ith the mark and space treouencies are
recovered with 8 siapte externai canpaciior n
3 0C relriever withouyl utdizing extensive fil-
tenng networks. An .nternal comparator,
aching as a Schmutt trigger with an adjust-
acte hysteresis, shapes tne gemodulated
voltages into compatible TTL output tevels.
The nigh lrequency cesign of the 564 en-
ables 1 to demoduiate FSK at high data
taies m excess of 1 O bzuo

Figure S5 shows a high-frequency FSK de-
coder designed for input frequency devi-
ations of = 1.0MHz centered around 3 free-
running frequency of 10.8BM“z. Tha vuilve of
the timing capacitance required was esti-
mated from figure 8 1o be approximately
400F. A trimmer capacitor was added to line
tune 15" 10 10.8MHz.

The fock range graph indicales that the
= 1.OMH? frequencCy deviations wiil be within
the lock range for inpul signal fevels greater
than approvimately S0mV with zero pin 2 bias
cutrent Whde strictly this figure is apopro-
onate only for SMHz, 1 can be ucged as a
gutde for lock range 2stimales al other {,°
frequencies.

The hysteresis was ad::s'€0 expernmentalty
via the 10mM potenttometer and 2k{) bras ar-
rangement {0 Qive the waveshape shown‘in
ligure 7 for 20K, SOQK, 2M baud rates with
square wave FSK modutation Note the mag-
niude and phase relalionships of the phase
comparaiors oulpul voltages wihrespec! o
each other and 10 Ihe FSK output The hegh
{requency sum components of the inpul and
VCO frequency also are visible as noise on
thae phase comparators outouis

bl

] SSareeruy
i At 20 b——0 ::--u
; ' i
I ) s N
, 8
! Zao—itm—o.
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10.8MHz FSK DECODER USING THE 564

o
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Figure S
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PHASE COMPARATOR (PINS 4 AND 5} AND FSK (PIN 16) OUTPUTS FOR DATA RATES OF

| 1 T
7 [ ] ] ] T T T LT 1]
HENEEE TN AN AN
: — AN
o e g e L
1
t—J——ba. m.- ViV
EEEE | ENREN
! ! l t i H
] . EEREE
v H l"_'; ’e i . —— St i
! bbb ; RN
{s) 20K 8AUD
|
|
|
|
)
[V ohte
Comes oatann 8 ’
Beitom trace-cin 1€ (c) 2.0M BAUD !
y Figure 6 J
NES64

OUTLINE OF SETUP PROCEDURE

1 Determina opecaling {requency of the

vCO -.
if - N in feedback foop, then
fo=N x .

2, Calculate value of the VCO frequency

set capacitor:
1

25001,

Co =

3. Set 1, {current sinking into Pin 2} for

= 100,A. After operation is oblained, this
value may be adjusied lor test dynamic
behavior.

4. Check VCO output frequency with digi-

1al counter at Pin 9 of device {loop open,
VCO 1o o detl). Adjust Cg tnm or fre-
quency adj. Pin 4-5 for exact cenler lre-
quency if needed.

5. Close 100p and inject inpul signal to Pin

6. Monitor Pin 3 and 6 with two channel
scope. Lock should occur with 3044
equatl 10 90~ (phase erros).

. i oulsed burst or ramp frequency is
vsed for input signal, soec:al looop filter,

cesign may be required n place of sim-
ole single capacitor fdter on Pin 4 and 5.
{See PLL aophcation section n Analog
Manual)

The input signat 1o Pin 6 ang the VCO
feegback signal to Pin 3 must have a
duly cycie of 50% for proper operation
of the phase detector. Due to the nature
of a balanced mixer il signals are not
S0% in duty cycle, DC. offsels will
occur in the l00p which tend 1o creale an
srdicial or biased VCO olfset.

. For muttipher citCuils whete phase jiller

s 3 problem, 100D filler capacilors may
be increased to a value of 10-504F on
Pin 4, 5. Also carelul supply decoupting
may be necessary. This includes the
counter chaw Ve lines

PHASE LOCKED FREQUENCY
MULTIPLIER WITH VCXO

(g

passonst o e
e i, cEs
SRR
=t T T
o e
arscqn o
A
L M N
I e
NeyT SCag eqien e
, sf—{p—
= . 0 _l” L
.
“t .
“ o¢t MEsse aln
, ves
— y ! s guirut
Ty ‘ veo ety
T ! ~
- " v

T

“For adcitional information, consult the Applications Section.
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FREQUENCY-COMPENS

HA741

GENERAL DESCRIPTION — The uA741 i1 a nigh performance monolithee Qoerational Amotifier

constructed using the Fairchild Planac*

eoitaxial pcocess. 1t is intended tor a wide range of analog
High < moade voitage range and absence of latch.ypo tendencies make the uA741

ides! tor ute a3 3 voltage (ollower. The high gain and wide ¢ange of operating voltage orovides suoerios
oerformance in integrator, summing amolifier, and Qenecal teeghack sovlications, Electrical chacac.
terestics of the uAT41A end £ sre 1gentical 10 MIL-M-18510/10101,

* NO FREQUENCY COMPENSATION REQUIRED

* SHQRT CIRCUIT PROTECTION

* OQFFSET VOLTAGE NULL CAPABILITY

* LARGE COMMON MOOE AND DIFFERENTIAL VOLTAGE RANGES

* LOW POWER CONSUMPTION
* NO LATCH.UP

ABSOLUTE MAXIMUM RATINGS

Suooly Voltage
MATALA, uATAY LATAIE
uAl4a1C

Internal Power Qiuipation (Note 11
Metni Can
Molded and Harmetic OIP
Mini OIP
Flatpak

Oitterentist tnout Voitage

tnput Voluq- {Note 2)

Storage Temperature Range

Metal Can, Hermetic 018, and Flatgak

Mini O1P, Molded O1P

Opersting Temoerature Range
Mditary (WA T41A uAT41)
Commerciat WATA1E, sAT41C)

Lead Temoerature {Satdering)

Maetal Can, Hermetic DIPy, anag Flatoak {60 3)

“‘otded OIP1 (10 s}
+t Short Circuit Duration {Note 31

222V
18V

500 mwW
6§70 mw
310 mw
570 mw
:J0v
$1S Vv

—65C 10 +150°C
-S5"°C1to +125°C

—55"Cto +125°C
0°Cto +70°C
Joo"c

260°C

Intetinine

S LEAD MINIOtP .

i (TOP VIEW)
PACKAGE QUTLINES 6T 9T
PACKAGECQDES T A

QROER INFORMATION

TYePE * PART NO,
uA741C HATAITC
RATAIC uAT41RC

10-LEAD FLATPAK
(TOP VIEW!
PACKAGE QUTULINE 3F

QROER INFORMATION

TYPE PART NO.
#AT41A BATA1AFM
uA741 HATE1IFM

165

ATED OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

CONNECTION OIAGRAMS

8-LEAD METAL CAN
{TOP VIEW]
PACKAGE OUTLINE S8

Note: Pin 3 2annected to Case

OROER INFORMATION

TYPE PART NO.
»AT4TA uAT41AHM
uA741 uAT41HM

HATAE uATA1EHC
uA741C uATATHC

14.LEAD OIP
(TOP VIEW!
PACKAGE QUTLINE 6A_9A

<] )~
*g j-.:

oseser

~LL j ~
t

o al
an C ’] out

oseser
v- C L

- B

ORDER INFORMATION

Iy

TYPE PART NO.
uAT4a1A uAT41ADM
sAJA1 uA7410M

uAT41E sAJ41EDC
uwAlT4lC uA7410C
uAT41C sAT41PC

Notes on fotiowng seges.

*Planar 11 a patanted Faircnig process,
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FAIRCHILD LINEAR INTEGRATED CIRCUITS » uA741

uA741A

ELECTRICAL CHARACTERISTICS (Vg = :15V, T4 = 25°C uniess otherwise soscified)

PARAMETERS (tee gefinitions) CONODITIONS MIN Tvyp MAX UNITS
input Oftset Voitage Rg < 5002 08 Jo mv
Average laput Otfter Voitage Orift 15 uvirC
tnout Offset Current 30 | 2 nA
Average taput Offset Current Orddt a.5 AAPC
Taout Bias Cuerent 0 20 nA
Power Sucoly Rejection Rato Vg # +10, =20: Vg = +20, —10V, Rg = 500 15 ] so aViIv
Qutout Shart Ciceust Current 10 25 1 35 ma
Power Dissication Vg = 120V | 150 —w
1nout Impedance Vg 120V 1.0 6.0 ! M0
Large Signal Voltage Gan Vg = 120V, Ry = 2xl, VouT = 215V vimvV
Transeent Resoonse Rite Time Q.25 3.8 us
(Unity Gain} Qwershoot 5.0 %
Qundwedtn (Note 41 .437 15 | MH2
Stew Aate (Unity Ganl Vin * 210V [ %] a7 | Vius
The follow:ng specificatrons aooiy for —55°C < Ta € ¢125°C |‘ !
Inout Offtet Vattage ! ! a0 i mv
{nout Offset Current } | t =0 nA
tnout 3ias Current { 10 ad
Common Moce Aegection Rauo Y§ <120V, Vi - 015V, Rg - 500 20 95 o8
Adjustment For input Otfset Voltage Vg ®:20V L 10 my
Quitput Short Circuet Curreat 10 49 i mA
Power Qitsipaton Vg = 1 20V nss'C 183 i i
J ~125'C 135 | mw
{nput {moedance Vg 120V 0s MO
Ry = 10kQ 216 v
Qutput Voltage Swing Vg = :20v,
AL - [ s v
Carge Sgmat Vt.;(uqe e Vg 220V, Ry * 2%1, VouT * 15V 7] Vimv
Vs * SV, R * 262 VouT = 2 V CHN vimv

S SN §

NQTES

1. Ra0ng #00kes (@ emOrent temoeratureas o 10 70°C  ABave 70 C smbient Jerate Linaarly at & ImW/C 10r the merai con, 8 ImwAC far

tha OI® ang 7 1enwi*C fQr the Fietoak
2. For 1POIY vOI180eL 1411 1han 115V, (Ne 40L0IUIS MasiMum MOuUl vOItage 15 sQual (O the WOV vollage.

0333

10 Time tust

4 Calculsted vatue trom: BW(Mr7) a
s

A SROCT Crcutt May De 10 9raund 9F sither 100ly, Astng 200(s 10 + 125 C Cote 1emonraturs or 7S C ambiant temoerature






