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3.3V FOR EACH PAIR OF OUTPUTS NEEDS TO BE SEPARATED
FROM EACH OTHER FOR OPTIMIZED ISOLATION BETWEEN PAIRS.
IF THEY ARE ALL THE SAME FREQUENCY OUTPUT, 3.3V CAN BE TOGETHER.

THIS ISAPLL2 SUPPLY
(EVERYTHING EXCEPT VCO/VCO_DIV)
AND NEEDS TO BE ISOLATED.

PLL1_OUT IS NOT

-
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1 Y & E & o8
= | = =) = G 6
=) o o} ) =) s
[¢) o (¢} o o 329
dzzdoponandnanone P 2
- SR R R
ziNN>polo>ole5ole>0lo ub b
NHOCD@N(DU’%(ONHOCDWI\OLO
NN S R R R R R R N BT TR lTs)
LDO_PLL1 1 H|— PLL11.8V LDO BP 54 VDD1.8_OUT[4:5]
— VDD3TPLLL 2 [{|— PLL1SUPPLY 53 OUT4
REFA 3 52 OUT4 IF THIS PAIR IS USED
REFA 4 AD9523 51 VDD3_OUT[4:5] FOR RXADC, ITS 3.3V
REFB 5 50 QUTS SHOULD BE ISOLATED.
REFB 6 H| THE EXPOSED PAD IS THE ELECTRICAL GND |f] 49 OUTS _
LFLEXT_CAP 7 AND A THERMAL DISSIPATION PAD; FOR 415 VDIDIL(E QU7
3.3V FOR PIN 2, PIN 13, AND PIN 18 OSC_CTRL 8 H| BOTH REASONS, A SOLID GND CONNECTION |[| 47 QUT6 BECAUSE THE ADC IS ON TOP
NEEDS TO BE SEPARATED _| OSC IN 9 IS REQUIRED a5 O . AND THE DAC IS ON THE BOTTOM,
FROMEACHOTHER™|  OSC.IN 10 1 oory Ml ASSIGNING THIS PAIR FOR LVDS IS
FOR OPTIMIZED ISOLATION. _EXT_ VCO DIVIDER 1.8V LDO BP ouT?
[50 PLL2 12 B|— G GOOD FOR ISOLATION.
—VDD3PLL2 13 H|— VCO AND VCO DIVIDER SUPPLY 42 VDDL1.8 OUT[8:9]
LDO_VCO 14 H|— 41 OUT8
PD 15 VCO LDO BYPASS 40 OUT8 IF THIS PAIR IS USED
REF_SEL 16 39 VDD3_OUT[8:9] FOR TxDAC, ITS 3.3V
SYNC 17 38 OUT9 SHOULD BE ISOLATED.
L [VDD3 REF 18| H|— PLL1 REF SUPPLY 37 OUT9
ZRINQIRCREISSSBSBE  WITHINAPAIR, THE ISOLATION IS IN
LB 2SS s BaBNY BEaFESE [HE WORST CASE; AVOID USING THE
3.3V " CRRILEECEEDEED|EE T  SAME PAIR FOR 2 DIFFERENT FREQUENCIES.
U 5 333338332338 | SINGLE-ENDED OUTPUT IS ALWAYS A STRONG
18V z Y0 'loogloozloocioo=
da Y NOISE SOURCE TO OTHER OUTPUTS,
RO SO PLACE THEM CAREFULLY.

IF THIS GROUP IS CONFIGURED AS CMOS, ITS 3.3V

VDD1.8_OUT

08921-105

MUST BE ISOLATED FROM OTHERS. FOR UNUSED CMOS PIN,
CONSIDER SETTING IT TO OPPOSITE POLARITY AND PLACE A
DUMMY CAPACITIVE LOAD ON IT TO MINIMIZE ITS NOISE ON THE SUPPLY.

NOTES

1. APAIR OF OUTPUTS SHARE A SUPPLY PIN. FOR EXAMPLE, PIN 47 (OUT6)/PIN 46 (OUT6) AND PIN 44 (OUT7)/PIN 43 (OUT7)

SHARE THE SAME SUPPLY, PIN 48 (VDD1.8_OUT[6:7]).

& 5. AD9523 i i 1% #
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VCO #47i€ M1 f1 M2 334 (Ik AD9523-1)

AD9523-1 B4 HAN I VCO 433 8¢, I A3 A % 21 1 4
IR FR TG, VCO - Mige M1 Fit M2 iy %t LA#E R Y
PR IR A . R 7 3K 8 HIH T & Bh4 4 2% 15 B 1 1530
MmaE, XEeRAFM & .

o FrFIME > 800 MHz Ju Bl N/ 44 M1 5 M2 Z [l 1) i &
BB (m X we £ n X wn),

o PRI AR HOK T 2 5 A BB B0 A A OB I #
o PREERREZ 5 RS 73 9 & O d HH R
o MIfE M2 b ATRMIFE E & T M2 £E M1 kAR JE

P DA EEEZe S, B3 7 fak SINFIH T 800 MHz
JEE (#)k £400 MHz) PR 2Ls .,

7. WEHEH VCO 54728 M1, RILEEN VCO 53472s M2

FEt, XFF R masit |, SR RPImENn ik el
JLHELIAN, Bldn, 24 M2 = +3 0, HEH4M 1 GHz ; 24
Ml = =50, HiiH4k 600 MHz, 2R —/ i H M2
(1 GHz) 331, M1 & 2HEIE (600 MHz), WIHRA Z4H H AL
+200 MHz, 1A% 800 MHz JEHEI, 400 MHz Z¢8(H XA
— /ANl WL, 7E —56.7 dBc B 7 4E 600 MHz {2 L4 % (f. - 400
MHz), {HEARR LM IR & A i & 8 il &R -54.9
dBe I YA MR AR RS, ©AHRT T 3 15 i A2 +200 MHz,
7K 8FIM T VCO 43 #i s 5L & 1 Fr A v e 4l & e H
AR A . s R AEFIA PLL R BiE (39) HAR
EAREREMET RN, —AHBHBITH VCO 3K3)
VCO 53 #i#%, MRS _EAAFAE VCO 43951 2% 1% BL 3R & r
G LR S

AD9523-1VCODIV {84& RILE (M2)

& VCOo 43572E (M1) +3,996.6 MHz +4,746.6 MHz +5,597.0 MHz

+3,996.6 MHz ~72.3,333.46 MHz -57.3, 250.0 MHz —64.1, 200 MHz

+4,746.6 MHz —68.4, 250 MHz -73.6,250 MHz -73.1, 300 MHz

+5,597.0 MHz —67.6, 200 MHz —63.2, 150 MHz —75.4, 400 MHz
R 8. WEEEH VCO 740zE M2, RILEEH VCO 74RE M1

AD9523-1VCO DIV (&4 RHRE (M1)

& VCO 457is8 (M2) +3,996.6 MHz +4,746.6 MHz +5,597.0 MHz

+3,996.6 IHz <-80, no spurs -54.9, 250 MHz -54.9,200 MHz

+4,746.6 MHz -60.8, 250 MHz -76.8, 250 MHz -58.7,150 MHz

+5,597.0 MHz -58.1,200 MHz -62.1, 150 MHz <-80, no spurs

Rev. 0 | Page 8 of 12




AN-1066

HitlIEiE S BTl

A RS> % 18 AD9523-1 £ A — A~ 4Rx/4Tx Fo 2k HL S i 77 %
MBCE . Pl R mE 9 Frs,

R 9. 4Rx/4Tx 7=l

FitRsnEE | ThEE $iZE (MHz)
2 WiABGEE Rx ADC, 14 fir, IF  [184.32
140 MHz
4 WA AE 1 Tx DAC, 14 fir, IF 140(|983.04
MHz
2 CPRI™ 122.88
4 LO &% 61.44
Tx BT i (DPD) ADC, 12 fir |245.76

It T W B AN B BT AS IR i e ok, O, Rx
ADC fil Tx DAC R /s FnZe i R e i, - H ¥k 14 41,
EWR AR R R (% 76 dB SNR), 15 E4EMX—30 b s
T 8 A TR T PR AT AT B 2

CPRI Hef 2 7 i 2% SRl 5 L AE 12 kHz % 20 MHz
M IE A, PIob, i%7EH 2 Sbag L gt phi & nT
UAEIE.

61.44 MHz ) LO 2% I §i it RGP HEAR IR S HHE,
X & PLL [ 58 # 5 % i1 4 50 kHz, LO PLL [ i ¥ 2 &
I AV 308 908 36 2% O WAL G, 61.44 MHz £ 7% |- 1) 2% il ik 1% i
PiFEFTIEDE . E, 10 MHz DL LW Ay 61.44 MHz Iifph 2%
[ EEIVS= N

245.76 MHz [f] Tx DPD ADC B8 TH WA E 25, %
ADC Lt Tx DAC 8¢ Rx ADC WAL, PR ik g % ngi 7 Fn A i
MR FEALKS 12 dB,

% VCO $iEFn vCo 534mEs

T 5 By 5 R AR Ky 983.04 MHz, 31X Z R & VCO i % Ky
2949.12 MHz, VCO 4345kl 3, 184.32 MHz i) Rx ADC 4§
HA R 983.04 MHz (8805 i, Pk, M1 ft M2 VCO
SR ER R, S —A VCO e ik E N 4 0] ok
737.28 MHz W%, B4 kid@E 4 2 18 o] 77 24 Rx ADC
Fr 51 184.32 MHz $ii 3%,

FE—-NEEN 3 VCO s Fl— Mg E N 4 1Y VCO
A BREE . IR E S AL M1 1 M2 g — AN B

+3, W—ARLER +4, HSHR 7K S, K 10F|H
T ML A0 M2 S B AE =3 F1 =4 RFTA A RIE S T AL
K,

Fz 10.M1 1 M2 3L S

&8s RILEE Z%fY (dBa) | MRFRAE
Ml +3 M2 + 4 -57.3 *7
Ml + 4 M2 + 3 -68.4 *®7
M2 + 3 Ml + 4 -55.9 %8
M2 + 4 M1 + 3 -60.8 %8

CERERBR, YMIKBREN -4, M2IEERN F30, £
250 MHz f#% T H & A<k, & -68.4 dBc, R,
R—HAaZH], BLBMEIERETFENME, K7 K3
51 Y 2 B KO SR FE VCO 4395 g5 fan R (T 3 50 9%
b =1) T4, VCO 53 454 fi 23 1 18 43 Sk — 25
S, M MLEEA 48, M1y 737.28 MHz % 2 20
BE—2 4 A e A e 4 B 184.32 MHz MR, X
BEIEZE, 737.28 MHz # )% 1Y —68.4 dBc Z4 B I ELF& 1K 12
dB, ¥y 184.32 MHz B} %f_E 1) —80.4 dBc Z4HL.

20 x log(chdiv = 4)

b, chdiv yilEm it

T M2 it A 983.04 MHz (& 8L, inSA8H 140 MHz (1)
TxIF, WZE08CK 17 dB,

20 x log(983.04 MHz/140 MHz)

R B A ORI S Il 2 i ADC MRS P 245 8, i
S A2 E AN-756, % 7 ik 8 UHI I T /e e, AT
fIHE VCO #A ZBEIIE T ArF Kk F, X FARG], M1 %
B 4, M2IEEN 3,

18 E M HBEe =
TSR ES AN EE, GEBERRRE
JLZ 33 Vi 1.8 V I HL IR S A A W iR, X
Wk % OUTO fit OUT1, OUT2 f1 OUT3, ---, OUTI2 fl
OUTI13 #fi ¢ —*f, HRFZERLIGH AT FIL = 1.8 V HLIE
WP, #Hlan, OUT13 fi OUTI2 HEE[F— 1.8 V iR, fH
OUT11 5 VDD1.8_OUT[12:13] #H4B.
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0.5fs g 1.5f¢

0.5fg fs 1.5fg

2.5fg 3fg 3.5fg

08921-108

B 9. R RHAEHFFIX

® Graph - AD9467 Average FFT 10/21/2010 11:06:35 AM

File

B HE R e|F & EE

=-Ch AFFT +)
Device = ADI467

Date = 10/21/2010

86M 17M 256M 34M 425M B1M BIEM BEM 7EEM BEM

Time = 11:06:35 AM

Sample Frequency = 184.32 MHz

Samples = 65536

SNR = 71.224B Al
SMNRFS = 72207 dB

SINAD =71.073dBc -30
DC Power = -63.526 dBFS

Fund Frequency = 44.316 MHz 45
Fund Power = -0.987 dBFS

Ham 2 Power = -53.068 dBc 50

Ham 3 Power = -87.058 dBc

Ham 4 Power =-107.631 dBc
Ham 5 Power = -55.255 dBc

Ham & Power = -109.095 dBc
Worst Other Frequency = 78.564 MHz 50
Worst Other Power = -78.206 dBFS
Noise / +/Hz = -151.853 dBFS / -(Hz -105

78

5
W
Average Bin Noise = -117.362 dBFS |
THD = -85.833 dBc E : 4
SFDR - 77274k T e
135

08921-109

[l 10. ADC FFT fIN = 140 MHz, fCLOCK = 184.32 MHz

£ X ADC #1 DAC, A] LA FH B 9 SR o I b 2% il T
SEAFRMEB T, DL Rx ADC A, fs=184.32 MHz, 140
MHz IF fii F 2 [X, IFf AIRSZ % 44.32 MHz, W #h 228 hr
T IF b, Himfe STEm o EHFE, BSAE T CLELE 9
W, RIGIES: ADC fil DAC IR SRR/ A Z8HL .

El 10 SBoR i AD9523-1 % th T/ER Rx ADC ) FFT 25 8,
HELE & 11 Pros, IF 864 44 MHz, ST, 78
MHz f1 17 MHz B Hg 248 i 25, & —78 dBFs, 1F MRl
M, 240 BAE VCO 43338 S t 4 38 22 [l 1) 22 S A

983.04 MHz — 737.28 MHz = 245.76 MHz, & T {& ADC ]
FFT ke fr i, 34 140 MHz + 245.76 MHz fJ L
B, Al BIAE 385.76 MHz, JRF AW 5 X, fir
F 385.76 MHz — 368.64 MHz = 17 MHz, #—Z4#EF 2 IX,
B % 78.5 MHz, XEZHAIE S5E 10 10051 — 8L,

H 4 1Y 61.44 MHz i1 122.88 MHz i} #h 55 983.04 MHz
R, ARG EEmM, MIIBRT %N
AD9523-1 i R AL &
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(. AD9523-1 Evaluation Software
File IjO View Help

PLL1 OUT (MHz) — =F 35mA LVDS
1325 122.8800 MHz
1228800 - MNorm Op
s 3.5mA LVDS
E WVCO OUT 1 (MHz) 12 $25 ;%2&3302? MHz
REF A (MHz) 737.2800 = 35mA LVDS
[ 307200 — External 11 45: 61.4400 MHz

Morm Op
WCXO (MHz WCO OUT 2 (MHz) )
REF B (MHz) == ~12 35mA LVDS
—| 122.3800 — 983.0400 10 25 61.4400 MHz
I 30.7200 — i Norm Op
L0 T 35mA LVDS
REF TEST (MHz) (e 425 9 61.4400 MHz
S S — Morm Op
| 10.0000 — CALVCO Cow

—12 3.5mA LVDS
8 425 8 I 61.4400 MHz
S S— MNorm Op
DIV 2 - 2 m& LVPECL
=1
INP RECEIVERS 7 bos 7 = 953.0400 MHz
S S Momm Op
DIV 2 =1 & mA LVPECL
PLL READBACK 6 305 6 > 933.0400 MHz
_ MNorm Op
ove | (g 8 ma LVPECL
5 §25 B3 933.0400 MHz
== | Morm Op
A ov2 | () 8 ma LVPECL
o EEPROM 4 425 4 ﬁiﬁtﬂu iz
UPDATE | ¥ Auto 1 3 2 3 16 mA HSTL-0
184.3200 MHz
405
READ L —e e
! 5 =l E 16 mA HSTL-0
184.3200 MHz
0.5
STATUS 0 N 7"_ Norm Gp
_ — 16 m& HSTL-0
| GND (Off—Active H | 1 ¢‘;5 E 184.3200 MHz
S 1 % ) Tg nm“ADHp STL-0
| GND (Off—Active H | 0 :‘;5 E 184.3200 MHz
T == | MNorm Op
=] PD 3

08921-110

LRl Mot Connected | Hormal Operation || | m

[ 11. AD9523-1 % i I #5424 1E 7 P
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T

I’C 184 H Philips Semiconductors (34 NXP Semiconductors) JF % ) —Fpid {51,
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