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PLL 4 ASSEMBLY A9

1 . G E N E R A L  D E S C R l P T 1 0 N

PLL 4 Assembly A9 is a transtation type phaselockioOp which cOnvertsthe low frequency variable PLL 5

output at 50 to 60 kHz(in lo Hz steps)i∩to a higherfrequency signal at 40 05 to 40,06A/1Hz_ During

transtation′the 10 Hz step sizeis preserved. This cOnversion prOcessis an interrnediate step ieading toward

the l Hz′lo Hz′and 100 Hz tuningincrementsin the RF‐1310L01 frequency range of 40 465 to 70.455A/1Hz.
Thel Hz,10 Hz′and 100HztuningincrementsaredefinedbythedigitsincOrrespondingpOsitiOnsofthe

transrrlit frequency

Figure l showsthelocation of PLL 4 Assembly A9in the RF‐131 0 chassis

131● 018

Figure l. PLL 4 Assembly A9 Location

2.lNTERFACE CONNECT10NS

T a b l e  l  d e t a i l s  t h e  i n p u t / o u t p u t  c O n n e c t i o n s  a n d  O t h e r r e l e v a n t  d a t a
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Table l. PLL 4 Assembly interface Connections

Connettor Function Characte「 istics

J l ‐1

」1-2

」1 ‐3

」1-4

」1‐5

J l - 6

」2

J3

」4

Ground

Lock Detector Output

+5 Voits U nregulated

Key

■1 5 V

- 1 5 V

40 MHz Reference

PLL 4 0utput

PLL 5inout

OV= Locked′  キ5V = unlocked′ P O BITE Test

A p p r o x i n a t e l y  5 0  m A

A p p r o x i m a t e t y  6 0  m A

A p p r o x i m a t e t y  6  m A

40000000R/1Hz′ OdBm

40_050 to 40 060 ruHz′_6dBm

50 0to 60 0 kHz′TTL

3.CiRCUIT DESCRIPT10N

3.l PLLiF Generation

A PLLinterrnediate f「equency(lF)sign31in the range of 50 kHz to 60 kHzis produced atthe output of mixer

U3 ThislF519nalisaresuitofthemixingofthe40000000い 71Hz reference frorn the A12 3SSembly with a VCX0

derived s19nalin the range of 40 050 to 40 060卜71 H z_

ThisiF s19nalis the∩compared againstthe Pと L5output(a signal also i∩the range of 50 to 60 kHz)at phase

comparatorじ 1 lfthereisanydifferenceinphaseorfrequencybet、 村een the lF and the PLL 5 outputs19natS′

u l prOduces an error output which forcesthe VCXO to shiftin frequency The new lF produced、ハ′ili be equal

to the A 10 outputfrequency The netresultisthatthe VCXO derived frequency always equalsthe reference

ptusthe A 10 output frequency(evenastheA10outputchangesfrequencies)Asthe A10 outputchanges
from 50to60kHzin 10Hzincrements′ the A9 output ハヽ′||lchange frorn 40 050卜』Hzto 40 060 A/1Hz(alsO in lo

H z  i n c r e r n e n t s ) _

The actual value ofthe PLL 4 outputfrequency can be determined by the following forrnula f宝〔40000,000

+ 10(6000,XXX)lHZ′ Where XXX isthe value ofthe three least si9∩ificant digits of the transmit frequency

The l Hz digitis not displayed and is always zero

The 40 000000い71Hz reference si9n31frOm the A12 assembly enters A9 at」2(OdBm)and iS applied to 6 dB gain

amplifierstage Q10 The signalis attenuated to-4dBm by50‐ ohm matching network R28′ R29′and R30 This

signalis applied to the RF pOrt of mixer U3 at pin l

U3LO inieCtiOn at pin 8is a 40 05 MHzto 40 06 MHzsi9∩alderived from the VCXO′and amplified to 3+7

d B m  l e v e i  b y  L O  a m p l i f i e r s t a g e  Q 7  a n d  Q 8

U3mixi∩ 9 actiOn producesa 30 mV「m51F si9∩a13t pinS3 and 4(in 50 to 60 kHz range)The‐6 dB rrlatching

network R31′ R32′and R34 couplesthis s19naltO a low pass filter network which removes ali undesired mixer

productsexceptthelFsignal H19h9ainamplifieru2booststhissignal toaTTLlevel priortoapplicationto
one side of phase cornparator U l
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3.2 Phase Comparatorand Charge Pump Circuits

Phase comparator U l cornparesthe lF s19nalVVith PLL 5 outputs19natsin the range of 50 to 60 kHz A/Vhen

these two s19nals are equalin frequency and phase′Ul outputs at TP2 and TP3 are essentially 5 Vdc_ /ヽ
||

transistorsin the charge pump circuit(Q2′Q3,and Q5)areturnedoff ThevoltageacrossC191sconstantand

Ql lS biased on producing a consta∩t VCXO control voitage across R4, This holdsthe VCXO frequency

constant_

Assume that PとL5outputincreasesin frequency The PLL S output frequency at u l,pin l,will be higherthan

thelFsignaifrequencyatpin3 TheUl outputatTP3puisesiow′ turning Q5 on Consequently,Q2turns on

asthe Q5 co‖ector voltage drops Q2 purnps chargeinto C19,causingQltOCOnductmorecurrentvvitha

裸 監野ごr監稗 ぷ陥 補 i袷盤庁樹 器t鑑藁 i謎鞘 暴盤::込格警
e PLL 5

output frequency′the phase comparator output puise、

constant 5 Vdc Q5 and Q2turn off′thevoitageriseinC19stopsatanewhigherievel,and the VCX0

frequency stabilizes The two phase comparatorinputs are a98in equal

AssumethatthePLL5outputdecreasesinfrequency ThistimetheUl outputatTP2will puiseiow(the pulse

widthbeingafunctionofthedifferenceinfrequencyattheinputs)Q3turns on and C19 now hasalow

irnpedance discharge path tO grou∩d.Asthe C19 voltage drops′Ql conduction decreases′and the voltage

across R4 decreases. Thisforces the VCXO to decrease in frequency which causes a corresponding decrease in

thelFfrequency Asthe two Ulinputs become equal′ the ne9ative puises at TP2 become narrower′
until an

essentially 5 Vdcievel exists Q3 turns off′holding the C19 voltage and conseque∩tly the R4 voltage at a new

iowerievel The VCXO stops decreasing and also rests at a new iowerfrequency

3.3 VCO Operation and Control

A charge pump circuit consistin9 of Q2,Q3′Q5′and associated cornponentsin co∩iunctiOn with filter network

C19-R6convertthe two phase comparator pulse outputsinto an analo9 dc control voltage Buffer amplifier

Ql appliesthiscontrolvoitagetovaractordiodesCRl andCR2intheVCXOci「
cuit_Asthe capacitance of

these diodes changes due to cOntrol voitage fluctuationsr」FET Hartiey oscillator stage Q6 shiftsin frequency.

This oscillatorstage is crystal controlled by Yl and operates at 20 025 to 20 030 A/1Hz′which is one‐half the

desired output frequency「ange Therefore′X2開 じltiplierstage Q4 is used to produce the desired VCX0

range of 40 050 to 40 060 MHz A controivoltage ofapproxirnately 5 Vdc wilitune the VCXO tO produce

40050い 71Hz at」3′while a controi voltage of 10 Vdc willtuneitto 40 060↑Vl H z

VCXO outputis applied throu9h an attenuator network to」3 at alevei of‐6dBm and onto Pと と3 Assembly

A8 1tisalsoappliedto10dBamplifierstageQ7andQ8whichfunctionsasalocaloscillator(LO)amplifier for

U3 This stage provides a ゃ7 dBm LO inieCtiOn to U3′pin 8′to complete the feedbackioop

4.BITE TEST CiRCUITS

Lo(k detector Q9 rnOnitOrsthe status of phase comparator U l outputs at TP2 and TP3 1f either output puiSes

iow and rernainsiow for a period exceeding the tirne co∩stants of C57 and R38′the appropriate diode vVili

conduct Q9 willtur∩ on and the voit39e aCross R41 willincrease frorn O to+5 Vdc′indicating an out ofiOCk

condition Thisirnmediately fi39S BITE rnonitori∩9 circuitsorl Control AssemblyA14_A front panei f3uitlight

i∩dicator vvill turn o∩
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5.MAlNTENANCE

粘潔陪盤翼程T謡ま言盤1培:紺品軽宝鞘評肝:古需洋書品梧f冊稚縄協盟!H詣量程階祥獲
na

specified

5 . l  X 2  M u i t i p l i e r ′L O  A m p t i f i e r ″a n d  R F  A m p l i f i e r  A l i g n m e n t

Perform the foHowing prOcedure to 8119n the X2 muitiplier,LO′
and RF amplifierst

a,   cOnnect equipment asshOwn in fi9ure 2

VCX0

CONTROL

VOLTA6E

Pとと4

OUTPuT

M I X E R

L O′RF  I N P u T s

F i g u r e  2 . X 2 M u i t i p l i e r , L O , a n d  R F  A m p l i f i e r  A l i g n m e n t

Set excitertO o2 00050 R/1Hz

MonitOring TPl′ adiust C23 for 7 5 Vdc_

M o n i t o r i n 9 」3 ′a d i u S t  T 5  a n d  T 3  f o r  m a x i m u m  O u t p u t i e v e l a t  a p p r O x i r n a t e l y  4 0  0 5 5  M H z  L e v e l

s h o u l d  b e‐6 d B m  ± 3 d B

Ｃ

　

　

ａｄ

R / 1 o ∩i t o r i n 9  m i x e r  u 3  L O  i n p u t  a t  p i n  8 ′a d i u S t と1 0 a ∩d
40 455 MHz LeveishOuld be apprOxll輌ately 1 25 Vpp:1甘号を解『

Xirnurrllevel at apprOximately

4

D161TA L

VOLTM ETER

ズj・研0 拒
U3

SPECTRUM

ANALYZER

HP 85538 0 R

EQulvALENT

O S C i LとOS c o P E
T E X T R O N I X  4 5 3

0 R  E Q U l v Aと[N T

131は 019
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f .  M o n i t o r i n g  m i x e r  U 3  R F i n p u t  a t  R 2 8 ′a d i u S t  T 2  f o r a  m a x i m u m  i e v e l a t  4 0  0 0 0  M H z . L e v e i  s h o u l d

be 75 Vpp±  5 volts Testis nOw complete

5.2 VCXO Alignment

PerfOrm the follovving procedure to align the VCXC):

a    Connect equipment asshOwn in figure 3

VCXO CONTROと

VOLTAGE

PとL4

0 U T P U T

1310‐020

Figure 3.VCXO Alignment

S e t  e x c i t e r t o  0 2  0 0 0 5 0  M H z  A d i u s t  C 2 3  f o r 7  5  V d c

C h e c k  t h a t t h e  P L L  4  o u t p u t f r e q u e n c y′a s  a  f u n c t i o n  O f t h e  e x c i t e r t u n e  f r e q u e n c y′a g r o o 5  W i t h
t a b l e  2 _

Table 2.VCXO Alignment

Exciter Tune

Frequency,MHz

PLL 4 0utput

Frequency,MHz

Approximate TPl

Voltage′Vdc

0200000 40060 100

0200050 40055 7_5

0200099 40050 5_0

Fully reconnect the A9 assembly to the RF‐1310. initiate BITE seif test. Exciter rnust pass a‖tests
associated with A9 assembly Testis now cOmplete

ｂ

　
　
　
Ｑ

01GITAL

VOLT METER

RF‐1310       TPl

A3
33

FREQUENCY

COUNTER

HP 5383A OR

EQUiVALENT
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6、PARTS LiST,COMPONENT LOCAT10NS,AND SCHEMATiC DIAGRAM

AIl replaceable cornponents ofthe A9 35Sembly 3re liSted i∩table 3 The cornponentiocations are shown in

figure 4 F19ure 5is a schematic dia9「3m OfPLL 4 Assembly A9

Table 3. PLL 4 Assembly A9 Parts List

Ref.Desig. Part Number Description

A9

1

2

9

10

Cl

C2

C3

C4

C5

C6

C7

C8

C9

C10

Cll

C12

C13

C14

C15

C16

C17

C18

C19

C20

C21

C22

C23

C24

C25

C26

C27

C28

C29

C30

C31

C32

C33

C34

C35

10073-4400

10073‐7116

MP,0121

10073‐7113

E70-0002-002

A/139014/02‐1310

M39014/02‐ 1310

岡139014/02-1310

M39014/02‐ 1310

C26-0025‐ 100

CK05BX102い 71

CK058X102A/1

CM06FD102」 03

C26-0025‐ 100

M39014/02-1310

M39014/02‐ 1310

CK05BX103h/1

M3901守 02‐1310

M39014/02-1310

C26‐0025‐100

C26-0025-100

CK05BX103h/1

C26‐0025-339

C25-0003-004

C26-0025‐ 100

CいЛ04ED680」 03

CK058X103R/1

C85-0001-002

M39014/02-1310

CK05BX103M

CK058X103掛 71

CM104ED470」 03

CK05BX103R/1

W139014/02‐1320

CK058X102M

CK058X103い 』

Cい』04CD010D03

CM04ED470」 03

R/139014/02‐1310

Ch/104ED510」03

PLL 4 ASSEMlBLY

CAN RECT DEEP DRARA/N

CLIP,MTG′ SPRlNG STEEL

SHIELD′ COIL

PAD R/1NT XSTR TO-5

CAP lUF 109/6 100V CER― R

CAP  lUF 109る 100V CER‐ R

CAP lUF 109る 100V CER‐ R

CAP _lUF 109る 100V CER― R

CAP 10UF20%25V TANT

CAP 1000PF 200/0 200V CER

CAP 1000PF 209る 200V CER

CAP 1000PF 59る 500V MiCA

C A P  1 0 U F 2 0 % 2 5 V  T A N T

C A P  l U F 1 0 % 1 0 0 V  C E R― R

CAP  lUF 109る 100V CER―R

C A P  0 1 U F 2 0 % 1 0 0 V  C E R

C A P  l U F 1 0 % 1 0 0 V  C E R ‐R

C A P  l U F  1 0 0 / 0  1 0 0 V  C E R ―R

CAP 10UF20% 25V TANT

CAP 10∪ F20% 25V TANT

CAP 01UF20%100V CER

CAP 3 3UF20%25V TANT

CAP 0 33UF10ツ 6 50V TANT

CAP 10UF209る  25V TANT

CAP 68PF 59る 500V「 vll CA

CAP 01UF20%100V CER

CAPACITOR 8‐ 10 PF

C A P . l U F  1 0 % 1 0 0 V  C E R ‐R

CAP 01UF20%100V CER

CAP 01UF209る  100V CER

CAP 47PF 59る 500V MiCA

C A P  0 1 U F 2 0 % 1 0 0 V  C E R

CAP 47UF10レ 6 50V CER‐ R

CAP 1000PF 200/c200V CER

CAP 01UF209る 100V CER

CAP lPFキ ー5PF 500Vい υllCA

CAP 47PF 5け る500V MiCA

CAP lUF 109る 100V CER― R

CAP 51PF 5%500V MiCA

戸
忙

′
ｒ
ｌ
ヽ
、



鋼 HARRlS
R F  C O M M U N i C A T i O N S

RF‐1310

A9PLL 4 ASSEMBLY

Table 3.PLL 4 Assembly A9 Parts List(COnt.)

Ref.Desig. Part Number Description

C36

C37

C38

C39

C40

C41

C42

C43

C44

C45

C46

C47

C48

C49

C50

C51

C52

C53

C54

C55

C56

C57

C59

C60

C61

CRl

CR2

CR4

CR5

CR6

」1

J2

J3

J4

Ll

L2

L3

L4

L5

L6

L7

L9

L9

L 1 0

Q l

CK058X103M

CK05BX103M

CK058X103M

M3901守 02‐1310

CK058X103M

CK05BX103M

C26-0025‐ 100

CM04ED300」 03

CM04ED330」 03

CK05BX103M

CK05BX103M

R/139014/02‐1310

M39014/02-1310

CK058X103M

C‐0912

C-0911

CM06FD272」 03

CM06FD272」 03

CM06FD272」 03

C‐0912

C‐0912

C25-0001‐ 301

CA/104ED270」 03

CK058X103M

CK058X103M

10073‐7118

10073-フ 118

l N3064

lN3064

lN3064

J46-0032‐ 006

」‐0031

」‐0031

」‐0031

L08‐0001‐001

と08‐0001‐001

MS14046-9

ⅣiS75084-17

MS75084‐ 3

MS75084-17

MS75084‐ 6

MS90538-8

R/1S90538‐8

10073‐7011

Q05‐0001-000

CAP.01UF 20%100V CER

CAP .01UF200/0 100V CER

CAP,01UF 200/0 100V CER

CAP ,lUF 100/0 100V CER―R

CAP.01UF 200/0 100V CER

CAP .01UF 200/8 100V CER

CAP 10UF200/0 25V TANT

CAP 30PF 50/0 500V MiCA

CAP 33PF 50/0 500V MiCA

CAP.01UF 200/0 100V CER

CAP.01UF 200/0 100V CER

CAP lUF 10%100V CER‐ R

CAP ,lUF 100/0 100V CER―R

CAP.01UF 200/6 100V CER

CAPACiTOR

200V,01 MFD TUBE

CAP 2700PF 50/0 500V R/1iCA

CAP 2700PF 50/0 500V MiCA

CAP 2700PF 59る 500V R/1iCA

CAPACiTOR

CAPACiTOR

CAPl.OUF 200/0 20V TANT

CAP 27PF 50/0 500V MiCA

CAP.01UF 200/0 100V CER

CAP.01UF 200/0 100V CER

VARACTOR 26 0‐ 32.OPF

VARACTOR 26_0,32,OPF

DiODE 75mA 75V SA7V

DtODE 75mA 75V SW

DiODE 75mA 75V SW

HDR 6 PIN O.100″SR

CONN SMB VERT PCB F

CONN SMB VERT PCB F

CONN SMB VERT PCB F

CHOKE W B50 MHZ

CHOKE1/VB50 MHZ

COIL 27U H 100/O FXD RF

COIL27 0UH 10%FXD RF

COIL l.8UH 100/O FXD RF

COIL27 0UH 100/O FXD RF

COIL 3 3UH 10%FXD RF

COIL 68UH 50/O FXD RF

COIL 68UH 59るFXD RF

TRANSFORMER′ RF″VARtABLE

XSTR」FET N―CH
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Table 3.PLL 4 Assembly A9 Parts List(COnt`)

Ref.Desig。 Part Number Description

Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q 1 0
R l
R2

R3

R4

R5

R6

R7

R3

R9

R10

Rll

R12

R13

R14

R15

R16

!R17

2N2907

2N2222

2N2369

2 N 2 2 2 2

Q35‐0003‐000

2N5109

Q 3 5 - 0 0 0 3‐0 0 0

2N2907

Q35-0003-000

R65-0003-201

R65‐0003‐201

R65-0003‐ 472

R65-0003-332

R65‐0003‐201

RN55D121lF

RN55D6810F

R65‐0003‐121

R65-0003‐ 103

RN55D3321F

R65‐0003‐201

R65-0003‐ 101

RN55D6810F

RN55D6810F

RN55D6810F

R65,0003‐911

R65-0003‐ 101

R65‐0003‐101

R65-0003‐470

R65‐0003-470

R65-0003‐201

R65‐0003-242

R65-0003‐ 182

R65‐0003-511

R65-0003‐4フ1

R65‐0003‐390

R65-0003-121

R65-0003‐ 101

R65-0003‐750

R65‐0003-101

R65,0003‐ 101

R65‐0003‐101

R65‐0003‐510

R65‐0003-750

RN55D1001F

R65-0003‐201

XSTR SS/GPPNP TO‐ 18

XSTR SS/GP NPN TC)-18

XSTR SS/RF NPN

XSTR S5/GP NPN TO-18

XSTR U310」 FET HlGH GA/1

XSTR RFPWVR NPN TO-39

XSTR U310〕 FET HlGH GM

XSTR SS/CPPNP TO‐ 18

XSTR U310」 FET HIGH GM

RE5 200 59る 1/4WV CAR FIとM

RES 200 59る 1/4NA/CAR FlLM

RE5 4.アK50/01/4WVCAR FILA/4

RES 3 3K 50/01/4h/1/CAR FILMl

RES 200 59る  1/4NA/CAR FILM

RES 1210 19る  1/8WV MET FL的 1

RES 681 0 19る 1/8VV M ET FLMl

RES 120 59る  1/4VV CAR FIL心 71

RES 10K 50/0 1/4W CAR FILA/1

RE5 3320 19る  1/8h/V METFと R/1

RES 200 59る  1/4W CAR FILM

RES 100 5,る  1/4VV CAR FILR/1

RES 681 0 19る  1/8VV R/1ET FとM

RES681 0 19る  1/8VV的 lET FLR/1

RES 681 0 17る  1/8X/V MET FLA/1

RE5 910 59る  1/4W /ヽCAR FILM

RE5 100 59る  1/4W/CAR FIL卜 Л

RES 100 50/01/4ArV CAR Flと M

RES 47 59る  1/4WV CAR Flと R/1

RES 47 59る  1/4VV CAR FILA/1

RE5 200 50/0 1/4W CARFIと いノ1

RES 2.4K5レ 61/4 ′ヽV CAR FIとい71

RE51 8K 5レ 6 1/4Vr CAR FIヒふЛ

RES 510 59る 1/4W CARFIと M

RES 470 59る 1/4WV CAR FILA/1

RES 39 50/01/4WV CAR FILR/1

RES 120 59ち 1/4Ⅵ/CAR FILM

RE5 100 5ける1/4RA/CAR FILM

RES 75 59る 1/4WV CAR FILA/1

RES 100 59る 1/4VV CAR Flと M

RES 100 59る 1/4 ′ヽV CAR FIL卜Л

RES 100 59る 1/4WV CAR FILA/1

RE5 51 50/0 1/4VV CAR FILM

RE5 75 59る 1/4W CAR FILA/1

RES 1000 19る  1/8X/V MET FILい71

RES 200 50/0 1/4VV CAR FILA/1
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Table 3.PLL 4 Assembly A9 Parts List(COnt.)

Reft Desig. Part Number Description

R37

R38

R39

R40

R41

R42

R43

Tl

T2

T3

T4

T5

TPl

TP2

TP3

TP4

TP5

Ul

U2

U3

VRl

VR2

Yl

R65-0003‐470

R65-0003‐472

R65-0003-472

R65‐0003‐472

R65‐0003‐103

R65‐0003-471

R65-0003-101

10073‐7008

10073-7012

10073‐7015

10073‐7011

10073-7011

J-0071

」‐0066

」‐0069

」-0070

」‐0068

lC-0430

120‐000S‐001

151-0003‐003

lN5236

111-0001-001

10073‐7039

RES 47 59る 1/4VV CAR FILM

RES 4 7K 50/01/4Vげ CAR FILM

RES 4.7K50/81/4X/V CAR FILM

RES 4.7K50/01/4W CAR FtLA/1

RES 10K 5%1/4W CAR FiLM

RES 470 50/0 1/4VV CAR FILM

RES 100 50/0 1/4WV CAR FILA/1

TRANSFORMER′ RF″FIXED

TRANSFORMER,RF′ FIXED

TRANSFORA/1ER′ RF′FIXED

TRANSFORMER,RF,FIXED

TRANSFORMER,RF′ FIXED

TPPWB BRN TOP ACC5 080′
′

TP PM/B BRN TOP ACC5 080″

TP PA/VB BRN TOP ACCS 080''

TPPWB BRN TOP ACCS 080″

TPPWB BRN TOP ACCS_080″

i C  M C 4 0 4 4  C E R A M i C  C M O S

iC LM21lH COMPARATOR

MllXER D8 50mWV 500 A/1HZ

D10DE7 5V 200/6 5W ZENER

i C  V R  7 8 0 5 + 5 V  l . 5 A 4 %

CRYSTAL20 0275 MHZ
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Diagram(loo73‐4401 Rev`D)
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Figure 5`
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