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%
DC 4%

BRZHEN2WIRY . AVDD1 = 1.25 V, AVDD2 = 2.5V, AVDD3 = 3.3V, AVDD1 SR = 1.25 V., DVDD = 1.25 V., DRVDD = 1.25 V,
SPIVDD =18V, &#E /L — NI L THESNIZRKF 7Y 7« L—h, An=-1.0dBFS., Za v 74Ek =2, 57 4/L K SPI
FE. Ta=25°C,

=1
AD9690-500 AD9690-1000
Parameter Temperature Min  Typ Max | Min Typ Max Unit
RESOLUTION Full 14 14 Bits
ACCURACY
No Missing Codes Full Guaranteed Guaranteed
Offset Error Full -03 0 +0.3 | 031 0 +0.31 | % FSR
Gain Error Full -6 0 +6 —6 0 +6 % FSR
Differential Nonlinearity (DNL) Full -06 05 +0.7 | -0.7 +0.5 +0.8 LSB
Integral Nonlinearity (INL) Full -45 25 +50 | -5.7 +2.5 +6.9 LSB
TEMPERATURE DRIFT
Offset Error 25°C -9 -14 ppm/°C
Gain Error 25°C +25 +13.8 ppm/°C
INTERNAL VOLTAGE REFERENCE
Voltage Full 1.0 1.0 \%
INPUT-REFERRED NOISE
Vrer=1.0V 25°C 2.06 2.63 LSB rms
ANALOG INPUTS
Differential Input VVoltage Range (Programmable) Full 146 206 2.06 1.46 1.70 1.94 V p-p
Common-Mode Voltage (Vcwm) 25°C 2.05 2.05 \%
Differential Input Capacitance 25°C 15 15 pF
Analog Input Full Power Bandwidth 25°C 2 2 GHz
POWER SUPPLY
AVDD1 Full 1.22 1.25 1.28 1.22 1.25 1.28 Vv
AVDD2 Full 244 25 256 | 244 25 2.56 \%
AVDD3 Full 3.2 3.3 3.4 3.2 33 3.4 \%
AVDD1_SR Full 122 125 128 | 122 1.25 1.28 \%
DVDD Full 122 125 128 | 122 1.25 1.28 \%
DRVDD Full 1.22 1.25 1.28 1.22 1.25 1.28 Vv
SPIVDD Full 1.7 1.8 34 1.7 1.8 34 Vv
lavbb1 Full 245 286 370 409 mA
lavop2 Full 279 343 370 456 mA
lavops Full 61 75 83 100 mA
lavDD1 SR Full 16 18 15 18 mA
lovop! Full 73 107 129 159 mA
IprvDD* Full 109 181 147 175 mA
Ispivbp Full 5 6 5 6 mA
POWER CONSUMPTION
Total Power Dissipation (Including Output Drivers)* Full 15 2.0 w
Power-Down Dissipation Full 600 700 mw
Standby? Full 900 1100 mw

LF 70k - F— R, DDCAMfEH, 500MSPSIEL=2, M=1, F=1;1000 MSPS/% L=4, M=1, F=1, DRVDD ODWH&EEJIFL—> - L— h LTI L—3
WISCTEY EF, HFRONERECK LTI Y T T4« L— F3 3.125 Gbps~12.5 Gbps DA — MHIFAN & 7225 L5 ICHEE LTS &L,

2 SPI ¢ i CHilE AT ae,
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AC f#%

HRIZHREN 2R Y . AVDDL = 1.25 V., AVDD2 = 2.5V, AVDD3 = 3.3V, AVDD1 SR = 1.25 V., DVDD = 1.25 V., DRVDD = 1.25 V,
SPIVDD =18V, HWHE S L — NIk L THESNZRKRY 7TV 7« L—h, An=-1.0dBFS, 71 v 7 53EAk =2, 574/ k SPI
FRIE. Ta=25°C,

= 2.
AD9690-500 AD9690-1000
Parameter? Temperature Min Typ Max Min  Typ Max | Unit
ANALOG INPUT FULL SCALE Full 2.06 17 V p-p
NOISE DENSITY? Full -153 —154 dBFS/Hz
SIGNAL-TO-NOISE RATIO (SNR)®
fin =10 MHz 25°C 69.2 67.2 dBFS
fin =170 MHz Full 67.8  69.0 651 66.6 dBFS
fin = 340 MHz 25°C 68.6 65.3 dBFS
fin = 450 MHz 25°C 68.0 64.0 dBFS
fin = 765 MHz 25°C 64.4 61.5 dBFS
fin =985 MHz 25°C 63.8 60.5 dBFS
fin = 1950 MHz 25°C 60.5 57.0 dBFS
SNR AND DISTORTION RATIO (SINAD)?
fin =10 MHz 25°C 69.0 67.1 dBFS
fin =170 MHz Full 66.6 68.8 65.0 66.4 dBFS
fin = 340 MHz 25°C 68.4 65.2 dBFS
fin = 450 MHz 25°C 67.9 63.8 dBFS
fin = 765 MHz 25°C 64.2 62.1 dBFS
fin = 985 MHz 25°C 63.6 61.1 dBFS
fin = 1950 MHz 25°C 60.3 56.0 dBFS
EFFECTIVE NUMBER OF BITS (ENOB)
fin =10 MHz 25°C 11.2 10.8 Bits
fin =170 MHz Full 10.8 111 10.5 10.7 Bits
fin = 340 MHz 25°C 111 10.5 Bits
fin = 450 MHz 25°C 11.0 10.3 Bits
fin = 765 MHz 25°C 104 10.0 Bits
fin = 985 MHz 25°C 10.3 9.8 Bits
fin = 1950 MHz 25°C 9.7 9.0 Bits
SPURIOUS-FREE DYNAMIC RANGE (SFDR)?
fin =10 MHz 25°C 83 88 dBFS
fin =170 MHz Full 80 88 75 85 dBFS
fin =340 MHz 25°C 83 85 dBFS
fin = 450 MHz 25°C 81 82 dBFS
fin =765 MHz 25°C 80 82 dBFS
fin =985 MHz 25°C 75 80 dBFS
fin = 1950 MHz 25°C 70 68 dBFS
WORST HARMONIC, SECOND OR THIRD?
fin =10 MHz 25°C -83 —-88 dBFS
fin =170 MHz Full -88 -75 -85 -75 dBFS
fin = 340 MHz 25°C -83 -85 dBFS
fin = 450 MHz 25°C -81 -82 dBFS
fin =765 MHz 25°C -80 -82 dBFS
fin =985 MHz 25°C =75 -80 dBFS
fin = 1950 MHz 25°C -70 —68 dBFS
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AD9690-500 AD9690-1000
Parameter? Temperature Min Typ Max Min  Typ Max | Unit
WORST OTHER, EXCLUDING SECOND OR THIRD HARMONIC?
fin =10 MHz 25°C -95 —-95 dBFS
fin =170 MHz Full =95 -82 -94 -81 dBFS
fin = 340 MHz 25°C -93 —88 dBFS
fin = 450 MHz 25°C -93 —86 dBFS
fin = 765 MHz 25°C —88 -81 dBFS
fin = 985 MHz 25°C -89 -82 dBFS
fin = 1950 MHz 25°C -84 =75 dBFS
TWO-TONE INTERMODULATION DISTORTION (IMD),
At AND A, =-7 dBFS
fing = 185 MHz, fin, = 188 MHz 25°C —88 —87 dBFS
fine = 338 MHz, fin, = 341 MHz 25°C -88 —-88 dBFS
FULL POWER BANDWIDTH* 25°C 2 2 GHz

LSERRERLE INDDOT A MOERITEZONTUIT TV r—ra v -

2 ) A R, AR T e Z AFE R E(30 MHZ) THIE L7 T,

/— MAN-835 [ E#4/D > /N—K (ADC) DF X N EFHIC DN T) 2B LT 2 E W,

STNAT—NVEBEL Ny 7 7 BROHESER EEIZ OV TIERIO 2SR L TLIZEN,

4 [X64 DI THIE,

TR IR

HRZHREN 2R Y . AVDDL = 1.25 V., AVDD2 = 25V, AVDD3 = 3.3V, AVDD1 SR = 1.25 V., DVDD = 1.25 V., DRVDD = 1.25 V,
SPIVDD =18V, HWHE S L — NIk L THESNZRKRKY 7TV 7« L—h, An=-1.0dBFS, 71 v 7 53EAk =2, 574+ k SPI

RIE. Ta=25°C,

=3.
Parameter Temperature Min Typ Max Unit
CLOCK INPUTS (CLK+, CLK-)
Logic Compliance Full LVDS/LVPECL
Differential Input Voltage Full 600 1200 1800 mV p-p
Input Common-Mode Voltage Full 0.85 \%
Input Resistance (Differential) Full 35 kQ
Input Capacitance Full 25 pF
SYSREF INPUTS (SYSREF+, SYSREF-)
Logic Compliance Full LVDS/LVPECL
Differential Input Voltage Full 400 1200 1800 mV p-p
Input Common-Mode Voltage Full 0.6 0.85 2.0 \Y
Input Resistance (Differential) Full 35 kQ
Input Capacitance (Differential) Full 25 pF
LOGIC INPUTS (SDI, SCLK, CSB, PDWN/STBY)
Logic Compliance Full CMOS
Logic 1 Voltage Full 0.8 x SPIVDD \Y
Logic 0 Voltage Full 0 0.2 x SPIVDD \Y
Input Resistance Full 30 kQ
LOGIC OUTPUT (SDIO)
Logic Compliance Full CMOS
Logic 1 Voltage (Ioy =800 pA) Full 0.8 x SPIVDD \Y
Logic 0 Voltage (lo. =50 pA) Full 0.2 x SPIVDD \%
SYNCIN INPUT (SYNCINB+/SYNCINB-)
Logic Compliance Full LVDS/LVPECL/CMOS
Differential Input Voltage Full 400 1200 1800 mV p-p
Input Common-Mode Voltage Full 0.6 0.85 2.0 \%
Input Resistance (Differential) Full 35 kQ
Input Capacitance Full 25 pF
Rev. 0 — 6/77 —



http://www.analog.com/media/jp/technical-documentation/application-notes/AN-835_jp.pdf

AD9690

Parameter Temperature Min Typ Max Unit
LOGIC OUTPUT (FD)
Logic Compliance Full CMOS
Logic 1 Voltage Full 0.8 SPIVDD \Y
Logic 0 Voltage Full 0 0 \Y
Input Resistance Full 30 kQ
DIGITAL OUTPUTS (SERDOUTx#, x =0 TO 3)
Logic Compliance Full CML
Differential Output Voltage Full 360 770 mV p-p
Output Common-Mode Voltage (Vcwm)

AC Coupled 25°C 0 1.8 \Y
Short-Circuit Current (IpshorT) 25°C -100 +100 mA
Differential Return Loss (RLpyre)* 25°C 8 dB
Common-Mode Return Loss (RLcw)! 25°C 6 dB
Differential Termination Impedance Full 80 100 120 Q

PEBBLIOFEMEE— R - U2 —4RKE, 100 MHZ~0.75 MHz x R — + L— [ THIE,
RAAYF U THER

FRIZHREN 72V R Y . AVDDL = 1.25 V, AVDD2 = 25V, AVDD3 = 3.3V, AVDD1_SR =125V, DVDD =125V, DRVDD = 125 V,
SPIVDD =18V, &#E /L — i L THES N RY 7Y 7« L— bk, An=-1.0dBFS, 7 7 4/L b SPI &, Ta=25°C,

=4
AD9690-500 AD9690-1000
Parameter Temperature Min Typ Max Min Typ Max Unit
CLOCK
Clock Rate (at CLK+/CLK~ Pins) Full 0.3 4 0.3 4 GHz
Maximum Sample Rate® Full 500 1000 MSPS
Minimum Sample Rate? Full 300 300 MSPS
Clock Pulse Width High Full 1000 500 ps
Clock Pulse Width Low Full 1000 500 ps
OUTPUT PARAMETERS
Unit Interval (U1)® Full 80 200 80 100 ps
Rise Time (tr) (20% to 80% into 100 Q Load) 25°C 24 32 24 32 ps
Fall Time (tr) (20% to 80% into 100 Q Load) 25°C 24 32 24 32 ps
PLL Lock Time 25°C 2 2 ms
Data Rate (NR2)* 25°C 3.125 5 125 3.125 10 125 Gbps
LATENCY®
Pipeline Latency Full 55 55 Clock cycles
Fast Detect Latency Full 28 28 Clock cycles
Wake-Up Time®
Standby 25°C 1 1 ms
Power-Down 25°C 4 4 ms
APERTURE
Aperture Delay (ta) Full 530 530 ps
Aperture Uncertainty (Jitter, t;) Full 55 55 fsrms
Out-of-range Recovery Time Full 1 1 Clock Cycles

YRRV TN L= NI E%O IRy 7 - L— FTT,

20 s b— M, L=2 F£721% L =10 300 MSPS TEIE,

SA—-L—bh=UUl, ZOLyYO—EYR— b THZENTEET,

CFT7 o hL=d, ZOMEIFY T L= hET VA=Y g VIR TER S L 2 LR TEE T,
SDDC Af#ifl, L=2, M=1, F=1,

Sy 7Ty THREMIL, NU—F T - B RO LBHBESNR D 2 OICET M L L COERSNET,
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24 S VTR

5.
Parameter Test Conditions/Comments Min  Typ Max | Unit
CLK+ to SYSREF+ TIMING See Figure 3
REQUIREMENTS
tsu_sr Device clock to SYSREF+ setup time 117 ps
th_sr Device clock to SYSREF+ hold time -96 ps
SPI TIMING REQUIREMENTS See Figure 4
tos Setup time between the data and the rising edge of SCLK 2 ns
ton Hold time between the data and the rising edge of SCLK 2 ns
tek Period of the SCLK 40 ns
ts Setup time between CSB and SCLK 2 ns
ty Hold time between CSB and SCLK 2 ns
thicH Minimum period that SCLK must be in a logic high state 10 ns
tLow Minimum period that SCLK must be in a logic low state 10 ns
ten_spio Time required for the SDIO pin to switch from an input to an output relative 10 ns
to the SCLK falling edge (not shown in Figure 4)
tois_spio Time required for the SDIO pin to switch from an output to an input relative 10 ns
to the SCLK rising edge (not shown in Figure 4)
BA420T
Il
Rl SEE’T‘T(URE SAMPLE N
ANALOG
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% 6.
Parameter Rating
Electrical
AVDD1 to AGND 132V
AVDD1_SR to AGND 132V
AVDD2 to AGND 275V
AVDD3 to AGND 3.63V
DVDD to DGND 132V
DRVDD to DRGND 132V
SPIVDD to AGND 3.63V
AGND to DRGND -0.3Vto+0.3V
VINz to AGND 32V
SCLK, SDIO, CSB to AGND —0.3Vto SPIVDD +0.3V
PDWN/STBY to AGND -0.3Vto SPIVDD +0.3V
Environmental
Operating Temperature Range —40°C to +85°C
Junction Temperature Range —40°C to +115°C
Storage Temperature Range (Ambient) —65°C to +150°C

RO R EREBZDA ML AZMZD & T /A AITIE
IR BEEZ 52052 n3H0 £, ZOMEITA MLV ATK
OREDOHERMETEZHDOTHY ., ZOLEEOEEDO Y 7 o~
2 VCEHET D HEEU EToORBEEEZ EDIZLOTIEH Y
FH A, B ZERREHEH R KERIREEIZE < & R OFHEME
B r 5 2 F7,

x 7.EEME

Airflow
PCB Velocity
Type (m/sec) 0sa Wi 0ic_top | Bsc_sor | Unit
JEDEC 0.0 17.842 6343 | 4784 | 1.2v4 | °CIW
2s2p 1.0 1562 | 5912 | N/A® °C/W
Board 25 1502 | 5743 | N/A *C/W

1 JEDEC 51-7 & JEDEC 51-5252p D7 A b + R— FIZHEfL,

2JEDEC JESD51-2 (H #4%514) % 7= 1% JEDEC JESD51-6 (5l 2 /i) HEHL,
3 JEDEC JESD51-8 (H #AZE M) HEHL,

4 MIL-STD 883, Method 1012.1 |Z #EHL,

SNIA=T M7 L,

ESD D&

ESD (HEKE) OREEZIRT VT A AT

I, B A BT A ZREBAR— R, s

A NRVEEWET D LMY £+, ABRIZYE
B OB T 5 ESD R2EEIES 2 PR LTIk

‘% \ TFM, TS ARG F — ORI & >

TG, BEEE DTS DY £, Lihio
T, HERESE-CHREIR T &2 B5 1L H 7. ESDITxt
TLOHEORTUHHELZHM LI L2 BBID LET,
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EVERES KU E #EEEREA

% 8. U HKBEDERER

AVDD1
AVDD1
AVDD2
AVDD3

VIN-A

VIN+A
AVDD3
AVDD2
AVDD2

00 ~NOOOAWNRE

9

AVDD2 10
AVDD2 11
V_1P0 12
SPIVDD 13
PDWN/STBY 14
DVDD 15
DGND 16

NOTES

o
N N o %%2‘ bl = N N
o000 | +0000
0000 ZnwnwOZQOxx¥x 0000
>5>5>53503X3X>50>00>>3>3>
CIIILChhhII<O0O0<xax<
TONAODONOWLITMHMNAOD
© O OVWOOLLLWLWLWLWLWLWLWLWL S
48 AVDD1
47 AVDD1
46 AVDD2
45 AVDD3
44 DNC
43 DNC
42 AVDD
AD9690 3
41 AVDD2
TOP VIEW 0 AVDD2
(Not to Scale) 4
39 AVDD2
38 SPIVDD
37 CSB
36 SCLK
35 SDIO
34 DVDD
33 DGND
MO OO A NMTWON~NDONO N
A A NN NNNNNNNNOOOM
<08dadalidadsR00
05SZzZZEEEEEEEESEA
LL&DO:——DDDDDDDDO:
EE52200000000F 5%
SEopRescee
OO LLWWW W W w
DHHOOO NN

1. EXPOSED PAD. THE EXPOSED THERMAL PAD ON THE BOTTOM OF THE

PACKAGE PROVIDES THE GROUND REFENCE FOR AVDDx. THIS EXPOSED
PAD MUST BE CONNECTED TO GROUND FOR PROPER OPERATION.

2. DNC = DO NOT CONNECT.

12834-005

X5 EVEE (LEX)

vrEE Cik= Z47 T

IR

0 EPAD 7o R T AR=RR 8y R, Sy r—VERDT AR—XR -4
—<)b - Xy RiZ, AVDDXx D7 7 7 v REEHEIZe D 3, 20
T AR—=AR « Ry RIZT T RBT O 0ERH Y E
7

1, 2, 47, 48, 49, 52, 55, AVDD1 EIR 7 a7 ER(AFR 1.25 V),

61, 64

3, 8, 9, 10, 11, 39, 40, AVDD2 IR 7 a ZER(AER 2.5 V),

41, 46, 50, 51, 62, 63

4, 7, 42, 45 AVDD3 IR 7 F a7 EIR(AHR 3.3 V),

13, 38 SPIVDD IR SPI DT ¥ % VFE (1.8 V~3.3V),

15, 34 DVDD IR T VA OVER(AFR 1.25 V),

16, 33 DGND 779K DVDD ®» 7 7 v KEHE,

18, 31 DRGND 779K DRVDD » 7' 5 7 RELH#E,

19, 30 DRVDD B TURIN - BT A NEWR(AFR1.25V),

56, 60 AGND ! 779K SYSREF+D 7' Z 7 v NELHE,

57 AVDD1_SR! IR SYSREF+D 7 v & (A% 1.25 V),

Yara=v4

5. 6 VIN-, VIN+ AT ADC 7 7 v 7 A5,/ FE s,

12 V_1P0 A71./DNC 10V Y 77 L AEEAT & D WVIEER G, ZOE X, SPI &
o THERETIIANCRET HZ N TEET, WKY 77
VUREEERERT L5E61E. SO ESNRER LT
SV, AMFT Y 77 LU REEY —AEE I AT LOVOY
77 LY RABIEATIBMEETT,

44, 43 DNC DNC Bt L7an T &N,

53, 54 CLK+, CLK- AT 7wy 7 N/ RS,
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v EE Eig=2 A7 A
CMOS Hi 77
17 FD i EET 4T 7 XA,
32 DNC DNC B LT EEN,
FYE NS
20, 21 SYNCINB—, SYNCINB+ A 775 47+ m—d JESD204B LVDS [RI# A S IR iz,
58, 59 SYSREF+, SYSREF- AT T U F 47+ A D IESD204B LVDS AT b - U T 7 L RFE
EAD IR R R,
T =47
22, 23 SERDOUTO-, H L— 0T — % K/ IE R,
SERDOUTO+
24, 25 SERDOUTI-, H L— VAT — % K8/ IR R,
SERDOUT1+
26, 27 SERDOUT2-, 7 L= 2 T — Z s FE IR,
SERDOUT2+
28, 29 SERDOUT3-, 7 L= 3T — F s FEI R,
SERDOUT3+
T A b+ T34 2 (DUT)
il
14 PDWN/STBY AT WRU—=H G (T 7T 47« A), ZOE L OEELSPIE
— RIEFEL, RU—F T U FET I AL NS IZRET D &N
TEET,
35 SDIO ANF1/ W SPI U T F—% AN/ W,
36 SCLK AT SPIVUT N -rmayy,
37 CSB AT SPIF v Ly NTZT 47« a—),

PIE LU ADC B EZARFEY 2 72l
aryEZRLTIESN,

Rev. 0

—

AVDD1_SR & AGND D#fiik AVDDL & EPAD Okt & BINC LT 72 &V, FElic Wik, 77U r—v a ot s v
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KRBT IERERFE

AD9690-1000

FRIZHREN 72V R Y . AVDDL = 1.25 V, AVDD1_SR = 1.25 V, AVDD2 =25V, AVDD3 = 3.3V, DVDD =125V, DRVDD = 125V,
SPIVDD =18V, 17V p-p 7V A7 —ZEBAT], An=-10dBFS, 7 7x/L b SPIRRE, 7/ v 7 5fEk =2, Ta=25°C, 128k FFT 4
VI, HERREICOWTIER 10 EBRL T ZS 0,

A = -1dBFS 10 | Ain=-1dBFS
-10 SNR = 67.2dBFS " | SNR = 64.0dBFS
ENOB = 10.8 BITS ENOB = 10.3 BITS
SFDR = 88dBFS SFDR = 82dBFS
-30 BUFFER CONTROL 1 = 1.5x —30 | BUFFER CONTROL 1 = 3.0x
2 2
@ -50 @ -50
s s
w w
5 5
2 -1 2 -70
p -
o o
s 2 |
< g < 90 !
-110 -110
~130 g -130 2
0 100 200 300 400 500 3 0 100 200 300 400 500 §
FREQUENCY (MHz) g FREQUENCY (MHz) 8
X627 b—2 FFT, fy=10.3 MHz 9.> V4L - b— FFT, fiy=450.3 MHz
A = -1dBFS 0 B
-10 SNR = 66.6dBFS An = ~1dBFS
i SNR = 61.5dBFS
ENOB = 10.7 BITS
SFDR = 850BFS —20 [ENOB =10.1BITS
_ SFDR = 82dBFS
-30 BUFFER CONTROL 1 = 3.0x BUFFER CONTROL 1 = 6.0
A @ 0
(V8 |78
g -50 _cg
w w
S S 60
g -70 2
j} a}
[ o
S
2 o , \ Z 80
-110 -100
-130 5 -120 o
0 100 200 300 400 500 § 0 100 200 300 400 500 2
FREQUENCY (MHz) 8 FREQUENCY (MHz) &
7. 0% - =2 FFT. fixn=170.3 MHz 10.> ) - h—> FFT., fiy=765.3 MHz
0
_10 | An=-1dBFS A = -1dBFS
SNR = 65.3dBFS SNR = 60.5dBFS
ENOB = 10.5 BITS ENOB = 9.9 BITS
SFDR = 85dBFS —20 SFDR = 80dBFS
=30 | BUFFER CONTROL 1 = 3.0x BUFFER CONTROL 1 = 6.0x
@ @ 40
L L
g -50 E".E
L w
aQ o  -60
2 >
z z
2 o0+ , 2 a0
110 _100 |||||.|||I|.l|||III|.|||
-130 g -120 B
0 100 200 300 400 500 3 0 100 200 300 400 500 3
FREQUENCY (MHz) 8 FREQUENCY (MHz) g
8.v 7 - b—2 FFT, fiy=340.3 MHz 11.> 7))L - b—2 FFT, fin=985.3 MHz
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0 90
A = —1dBFS
SNR = 59.8BFS
ENOB = 9.6 BITS gs L
~20 | SFDR = 79dBFS
BUFFER CONTROL 1 = 8.0x SFDR (dBFS)
= ~ 80 |
o a0 ?
o m
) =
L 14
75
S -60 o
E ]
z z
: a0 & 70
SNR (dBFS)
-100 65
~120 . 60

700 750 800 850 900 950 1000 1050 1100
SAMPLE RATE (MHz)

0 100 200 300 400 500
FREQUENCY (MHz)

12834-012
12834-015

12.9 V4 - h—> FFT. fiy=1,293.3 MHz 154> F)L - L— ~ (fs)% SNR/SFDR
fin = 170.3 MHz;
Ny 77 - 3av kO—)L1(0x018) = 3.0
0 A = -1dBFS )
SNR = 57.7dBFS
ENOB = 9.2 BITS 85
~20 | SFDR = 70dBFS
BUFFER CONTROL 1 = 8.0x
80
) 7
g L o75 —
w =
S %0 X 70
E &
g | | 2 65
< 80 &
60
~100 1.5x SFDR (dBFS)
55 | — 1.5% SNR (dBFS)
3.0x SFDR (dBFS)
_120 3.0x SNR (dBFS)

50
10.3 63.3 100.3 170.3 225.3 302.3 341.3 403.3 453.3 502.3
ANALOG INPUT FREQUENCY (MHz)

0 100 200 300 400 500
FREQUENCY (MHz)

12834-013
12834-016

182 ¥ 7 - b= FRT. fn=1,725.3 MHz 16.7F 8 7 AA M ()%t SNRISFDR;
fin < 500 MHz;
Ny 77 - A kO—)L 1(0x018) = 1.5x§ &L U 3.0x

0 100
A = —1dBFS
SNR = 57dBFS
ENOB = 9.1 BITS
~20 | SFDR = 68dBFS %0
BUFFER CONTROL 1 = 8.0x
n —~
o o0 ? N
z g 8 \ BEN
w
5 0 & Vi \ /
[T
2 g | - \_
z x 70 N\ /\
s 80 I | &
s -
60
-100 — 4.0x SFDR
— 4.0x SNRFS
6.0x SFDR
_120 . 5o L__6.0% SNRFS R
0 100 200 300 400 500 & 4768 5544 5932 6708 7484 8260 9036 98L2 B
FREQUENCY (MHz) § ANALOG INPUT FREQUENCY (MHz) &
14227 - b= FFT, fin=1950.3 MHz 17.7 0 7 ANBERH (fn) A SNRISFDR;

500 MHz < fiy < 1 GHz;
Ny T7 -3 bO—JL 1(0x018) = 4.0x# & U 6.0

Rev. 0 — 14/77 —
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100

90

80

70

SNR/SFDR (dBFS)

60

50
9785 1065.0 1142.4 1220.0 1297.3 1374.8 14522

SFDR

SNR

12834-018

ANALOG INPUT FREQUENCY (MHz)

18.fin ¥ SNR/SFDR; 1 GHz < fiy < 1.5 GHz;

100

90

80

70

SNR/SFDR (dBFS)

60

50

1513.3 1607.4 1701.6 1795.6 1889.7

Ny ZTJ7 -3 bkOo—)L1(0x018) = 6.0x

SFDR

SNR

12834-019

ANALOG INPUT FREQUENCY (MHz)

19.fin xt SNR/SFDR; 1.5 GHz < fiy < 2 GHz;

—40

AMPLITUDE (dBFS)
|
(2]
o

-100

-120

Ny 77 - av kO—JL 1(0x018) = 7.5x

Aini AND Ay = —7dBFS
SFDR = 87dBFS
IMD2 = 93dBFS

IMD3 = 87dBFS
BUFFER CONTROL 1 = 3.0x

100 200 300 400 500
FREQUENCY (MHz)

202 b—v FFT; fing = 184 MHz, fine = 187 MHz

Rev. 0

12834-020

— 15/77 —

SFDR/IMD3 (dBc AND dBFS) AMPLITUDE (dBFS)

SNR/SFDR (dBc AND dBFS)

0
Ainy AND Ay = —7dBFS
SFDR = 88dBFS
IMD2 = 93dBFS
—20 | IMD3 = 88dBFS
BUFFER CONTROL 1 = 4.5x
—40
-60
-80
100 b g |
-120
0 100 200 300 400 500

12834-021

FREQUENCY (MHz)

21.2 b—2 FFT; finy = 338 MHz, fin2 = 341 MHz

20
— SFDR (dBc)
SFDR (dBFS)
: i e |
IMD
[~
20 fr—P=-
10 V_\A\/\
\on N
A
-60
TN [N
-80 A ﬂ" =<
~100 '_...'_J_
|
-120
-14

0
-90 -84 -78 —72 —66 —60 -54 -48 -42 -36 -30 -24 -18 -12 -6

12834-022

INPUT AMPLITUDE (dBFS)

22. A HHRIE (An)5t 2 b — > SFDR/IMD3,
f|N1 =184 MHZ\ f|N2 =187 MHz

20
— SFDR (dBc)
SFDR (dBFS)
0 IMD3 (dBc)
- IMD3 (dBFS)
-20 i
e
—40 —t—
"\/\
™\A
-60
N
-80 - |
1A
-100 ~ = | ”
-120
-140

-90 -84 —-78 -72 —66 —60 -54 -48 -42 -36 -30 -24 -18 -12 -6

12834-023

INPUT AMPLITUDE (dBFS)

23. A HHRIE (An)5t 2 b — > IMD3/SFDR,
f|N;|_ =338 MHZ‘ f|N2 =341 MHz




AD9690

SNR/SFDR (dB)

SFDR (dBFS)
SFDR (dBc)

— SNR (dBFS)
SNR (dBc)

—90 -84 —78 —72 —66 —60 —54 —48 —-42 -36 -30 24 -18 -12 -6 O

100

90

80

70

SNR/SFDR (dBFS)

60

50
-50 —40 -30 20 -10 O

INPUT AMPLITUDE (dBFS)

24.7F 8T AB LNt SNRISFDR

fin = 170.3 MHz

SNR

f|N =170.3 MHz

10 20 30 40 50 60 70 80 90
TEMPERATURE (°C)

25.SNR/SFDR O3 E it

INL (LSB)
o

-2

0

Rev. 0

2000

4000

6000 8000 10000 12000 14000 16000

OUTPUT CODE

26.INL, fiy=10.3 MHz

12834-024

12834-025

12834-026

— 16/77 —

NUMBER OF HITS DNL (LSB)

POWER DISSIPATION (W)

0.6

0.4

0 2000 4000 6000 8000 10000 12000 14000 16000

OUTPUT CODE

27.DNL. fin=15MHz

12834-027

25000 T T
2.63 LSB rms

20000

15000 — 1

10000 1

5000 1

ol

[l s

N-6 N-5 N-4 N-3N-2N-1 N N+1N+2N+3N+4N+5N+6

CODE

12834-028

M28ANBE/ A X - ERANTS LA

2.15

2.10

L=2
205 |— 2,

2.00 —

1.95
L~

1.90 =

1.85 =

1.80

175

1.70

700 750 800 850 900 950 1000
SAMPLE RATE (MHz)

205 VT - L— bk (f)XHEE

1050 1100

12834-029
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AD9690-500
R ICRED 72\ ER Y . AVDD1 = 1.25 V., AVDD1_SR = 1.25 V, AVDD2 = 2.5V, AVDD3 = 3.3V, DVDD = 1.25 V, DRVDD = 1.25 V,

SPIVDD = 1.8V, 2.06 Vp-p 7/V A7 —/)LZBIAT]), An=-1.0dBFS, 77 4/L b SPIGRE, 7 v v 7 4pfAk =2, Ta=25°C, 128k FFT ¥
VTN, HERBREICOWTIERI0EZBRL T EE0,

A = -1dBFS
SNR = 68.9dBFS
_20 ENOB = 10.9 BITS
SFDR = 83dBFS
BUFFER CONTROL 1 = 2.0x
—40
»
[T
[a1]
T -60
w
[a)
=}
E g0
-
o
2
100 [ 14
~120
-140 + + + + + + + + +
0 25 50 75 100 125 150 175 200 225 250
FREQUENCY (MHz)
30.> ) - b= FFT, fin=10.3 MHz
0
A = -1dBFS
SNR = 68.9dBFS
_o0 | ENOB =11 BITS
SFDR = 88dBFS
BUFFER CONTROL 1 = 2.0x
—40
»
w
[29]
= -60
w
a
=)
E 80
-
[a
z
-100 H |
_120
_140 —
0 25 50 75 100 125 150 175 200 225 250
FREQUENCY (MHz)
31. 5L - b= FFT, fin=170.3 MHz
0
A = —1dBFS
SNR = 68.5dBFS
o0 | ENOB = 10.9 BITS
SFDR = 83dBFS
BUFFER CONTROL 1 = 4.5x
40
»
w
28]
= 60
w
[a)
=}
E 80
-
o
=
<_100

-120

-140
0

Rev. 0

75

100 125 150

175 200 225 250

FREQUENCY (MHz)

32.2 V) - b= FFT, fin=2340.3 MHz

12834-032

12834-030

12834-031

— 17/77 —

|
N
[=

5

A = —1dBFS
SNR = 67.8dBFS
ENOB = 10.8 BITS
SFDR = 83dBFS
BUFFER CONTROL 1 = 4.5x

|
D
o

|
@
[=

AMPLITUDE (dBFS)

-100

=120

-140

-20

AMPLITUDE (dBFS)

-100

-120

-140

AMPLITUDE (dBFS)

-100

-120

—140

33.o050L -

.
100 125 150
FREQUENCY (MHz)

175

200

'
225 250

12834-033

b—2 FFT. fin=450.3 MHz

AN = -1dBFS
SNR = 64.7dBFS
ENOB = 10.4 BITS
SFDR = 80dBFS
BUFFER CONTROL 1 = 5.0x
| |
+ + + + + + + + + <
0 25 50 75 100 125 150 175 200 225 250 %
3
FREQUENCY (MHz) 8
3439 - b= FFT. fin=765.3 MHz
Ay = -1dBFS
SNR = 64.0dBFS
ENOB = 10.3 BITS
SFDR = 76dBFS
BUFFER CONTROL 1 = 5.0x
+ + + + + + + + +
0 25 50 75 100 125 150 175 200 225 250

FREQUENCY (MHz)

12834-035

35.> 7 - b—2 FFT, fin=985.3 MHz
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AMPLITUDE (dBFS)

-100

-120

-140

Ay =-1dBFS
SNR = 63.0dBFS
— ENOB = 10.0 BITS
SFDR = 69dBFS
BUFFER CONTROL 1 =8.0x

0 25 50 75 100 125 150 175 200 225 250
FREQUENCY (MHz)

36.> 27 - b—2 FFT, fin=1,310.3 MHz

A = -1dBFS
SNR = 61.5dBFS
— ENOB = 9.8 BITS
SFDR = 69dBFS
BUFFER CONTROL 1 = 8.0x

AMPLITUDE (dBFS)

-100

-120

-140

0 25 50 75 100 125 150 175 200 225 250

FREQUENCY (MHz)

37.2 I - b= FFT, fin=1,710.3 MHz

AMPLITUDE (dBFS)

-100

-120

-140

A = -1dBFS

SNR = 60.8dBFS

ENOB = 9.6 BITS

SFDR = 68dBFS

BUFFER CONTROL 1 = 8.0x

0 25 50 75 100 125 150 175 200 225 250
FREQUENCY (MHz)

38.> I - b—2 FFT. fin=1,950.3 MHz

Rev. 0

12834-036

12834-038

12834-037

— 18/77 —

95

~ o] foel ©
(&) o o o

SNR/SFDR (dBFS)

~
o

65

60
300 320 340 360 380 400 420 440 460 480 500 530 550

100

90

80

70

SNR/SFDR (dBFS)

60

50
10.3 953 150.3 180.3 240.3 301.3 340.7 390.3 450.3

100

» //\/
|
\v/ SFDR / \,
|1
SNR

SAMPLE FREQUENCY (MHz)

12834-039

39.fsxf SNR/SFDR. fiv =170.3 MHz;

Ny Ty - A bhO—)b1=20x

= 2.0x SNR
2.0x SFDR
4.5x SNR
4.5x SFDR

ANALOG INPUT FREQUENCY (MHz)

12834-040

40.fiy X SNR/SFDR,; fiy < 500 MHz;
Ny T7 - a2 kO—)L 1(0x018) = 2.0xF K U 4.5

90

80

70

SNR/SFDR (dBFS)

60

= 4.0x SNR
4.0x SFDR
8.0x SNR
8.0x SFDR

50
450.3 480.3 510.3 5153 610.3 7653 810.3 9853 1010.3

ANALOG INPUT FREQUENCY (MHz)

12834-041

41.fiy® SNR/SFDR; 500 MHz < fiy < 1 GHz;
Ny IJ7 - a2 kO—JL 1(0x018) = 4.0xF K U 8.0x
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80

75

70

SNR/SFDR (dBFS)

55

50

1010.3

AMPLITUDE (dBFS)
&
o

|
@
o

-100

-120
0

= 7.0x SNR
7.0x SFDR
8.0x SNR
8.0x SFDR -+

1205.3 1410.3

42 fiy ¥t SNR/SFDR; 1 GHz < fiy < 2 GHz;
Ny Z7 - A kO—)L 1(0x018) = 7.0xF & U 8.0x

1600.3
ANALOG INPUT FREQUENCY (MHz)

1810.3

1950.3

Aint AND A, = —7dBFS
SFDR = 88dBFS

IMD2 = 94dBFS

IMD3 = 88dBFS

BUFFER CONTROL 1 = 2.0x

50 100

FREQUENCY (MHz)

150

200

250

43.2 b— FFT; fixy = 184 MHz, finz = 187 MHz

AMPLITUDE (dBFS)
& A
o o

8

-100

-120
0

At AND Ao = ~7dBFS
SFDR = 88dBFS

IMD2 = 88dBFS

IMD3 = 89dBFS

BUFFER CONTROL 1 = 4.5x

50 100

150
FREQUENCY (MHz)

200

250

44.2 kb —2 FFT; fina = 338 MHz, finz = 341 MHz

Rev. 0

12834-042

12834-043

12834-044

— 19/77 —

0
| — SFDR (dBc)
SFDR (dBFS)
IMD3 (dBc)
IMD3 (dBFS)

o
)

5

b

SFDR/IMD3 (dBc AND dBFS)
&
S

|
=
(=]
o

I

o DA AT

—90 -84 -78 -72 -66 —60 —54 —48 —-42 -36 -30 —24 -18 -12

INPUT AMPLITUDE (dBFS)

12834-045

45 A A& (An)X 2 b — > SFDR/IMD3,

f|N1 =184 MHz.

finz = 187 MHz

|
N
o
T

5

v

'S

— SFDR (dBc)
SFDR (dBFS)
IMD3 (dBc)
IMD3 (dBFS) -

A

SFDR/IMD3 (dBc AND dBFS)
&
<]

—80 VX WA
| .
~100 | I M _|_
) VN
VO I I Iy A B
90 -81 72 63 54 45 36 27 18 -9

AMPLITUDE (dBFS)

12834-046

46. A HIRIE (An)xF 2 b — > IMD3/SFDR,
f|N1 =338 MHZ\ f|N2 =341 MHz

110

100

SNR/SFDR (dBc AND dBFS)
S
o

30
20 }
10 T
o0 —- SFDR (dBFS)
— SNR (dBFS)
~10 SFDR (dBc)
SNR (dBc)
-20
-0 -8 -70 -60 -50 -40 -30 -20 -10 0

INPUT AMPLITUDE (dBFS)

12834-047

47. 7 F 87 AAL N5 SNR/ISFDR

fin = 170.3 MHz
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95 900000
2.06 LSB RMS
800000
9
% 700000
& 85 ¥ 600000
[T =
28] T
E ('
> & 500000
o 80 @
5 W' 400000
@ =
p=4 =} n
b 75 Z 300000 I
200000 i
70 SNR I I |
100000
. ) . Al 1IN
OO0~ OO ITOHONAZANMSTLW O~ O
—40 -15 10 35 60 85§ A e T B I o+ + + + T
TEMPERATURE (°C) 2 Z‘zzzzzzzzz zzzzzzzzz;g
OUTPUT CODE 8
48.SNR/SFDR 08 B4t
fiy = 170.3 MHz MS5ILAABRE/ A X - EXANT T A
1.55
3.0 L=1,M=1F=2
2.5 L=2M=1F=2
1.50
2.0
15 1.45
5 10 } 2 140
4 g
<05
o =
z | 0 135 [—
0 1 a
0.5 1.30
-1.0
! 1.25
15
2.0 > 1.20 o
0 2000 4000 6000 8000 10000 12000 14000 16000 § 300 320 340 360 380 400 420 440 460 480 500 520 540 &
OUTPUT CODE g SAMPLE RATE (MHz) g
49.INL. fix = 10.3 MHz 52fs FHRESN
0.8
06 | |
0.4
02
[an]
4
= 0
-
=z
[a)
0.2
0.4 mh
0.6 }
0.8

0 2000 4000 6000 8000 10000 12000 14000 16000
OUTPUT CODE

12834-050

50.DNL. fin =15 MHz
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AVDD3

S
it 4 -T.: ’
L
atasgigl ! Toorlusor pfao VoD
RSB S S3 ! >
N{CTR{SY ! ! EMPHASIS/SWING
CONTROL (SPI
l 4000 | _~Vew g T Sl
| W—<CBUFFER |
10pF I I I DRVDD
; g E g g: | | 1
§353838 DATA+ N SERDOUTx+
AVDD3 ; x=0,1,23
- |
-fr ¢ ouTPUT DRGND
VIN- O DRIVER DRVDD
DATA- o SERDOUTX-
é x=0123 §
¢ DRGND g
56. 72 IILHSB
53.7FAY AR
DVDD
AVDD1 3
1kQ
A4 SYNCINB+ O—¢—wWA\-
CLK+ O !(_ A
¥ ¥ x | {9 3 20kQ
Vv Vv DGND 1
|| LEVEL
AVDD1 TRANSLATOR [ Vcm = 0.85V
X, K | ovop 320k
CLK- O WA i Vem
A A 1kQ
20kQ3 3 20kQ s SYNCINB- O——wW-
vV ] ) Y x
O Vg = 0.85V g _ SYNCINB+PIN | _ 1 g
‘9 CONTROL (SPI) 3
DGND 8
54.5 0945 AN 57.SYNCINBx A7
AVDD1_SR
1k0¥ SPIVDD
SYSREF+ O—g—Wv
=
> ESD | :
3 20k0 PROTECTED | | SPIVDD
L | LEVEL 1kQ
TRANSLATOR | Vem = 0.85V SCLK O WA
AVDDL SR £ 5060 : 30kQ
ESD | ]
1k0$
SYSREF— O——wW PROTECTED 1 ! a
g :
55.SYSREF+ A 71 58.SCLK A7)
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SPIVDD
rl==-T2
ESD : :
PROTECTED | | $ 30k0

P

1kQ

CSB O W
r——-
I I
ESD ) |
PROTECTED | |
P il

59.CSB A

SPIVDD

ESD
PROTECTED

r——=n

SDIO ©

ESD
PROTECTED

SPIVDD

60.SDIO A7

SPIVDD

ESD
PROTECTED

r———

FD

ESD
PROTECTED

r——=n

FD

JESD LMFC

JESD SYNC~
TEMPERATURE DIODE

L JFD PIN CONTROL (SPI)

61.FD A

12834-059

12834-060

12834-061

— 2277 —

SPIVDD
rl==-1"
ESD : :
PROTECTED | | $ 30k
A
PDWN/ 1kQ
sTBY © Wy

r——

-
I I

ESD| | PDWN |

PROTECTED 1| I I | conTROL (sP)) [~

12834-062

62.PDWN/STBY A}

ESD
PROTECTED

V_1P0

[}
V_1P0 PIN
CONTROL (SPI)

63.V_1P0 A1/ HH

12834-063




AD9690

BIERE

AD9690 (21X 1 >D T Fua 7 AHF ¥ R E 250 JESD204B
HAL—rx23d 0 £3, 20 ADC 1L, kK 2 GHz OJAHH8 T
Tl EEEY S TINATEDLLICT A EnNTHET,
AD9690 X, RWAAFIE, w7 - L— b R
ToEARNE, INRR = U CIRIEERE N LD L oKL Eh
TWVWET,

ADC a7 I~ NF AT —VDEMN_A T TA 2 - T—FT 7 F
YEBEAL, HAEEMTEe Y v 7 2N L TWET, ADC i3,
o ——RINATRE 2 SR ANFPHZ VR — N3 5, JREIRA
NBEEF-TOET, V77 LU ABERLNE L TWDH720H
FHAL UINES T,

AD9690 (. W{E L 3 — 30 AGC KEREA I HLIC HEL T & 2%
OEEEANBLTCWET, YulI~T ALy rg—L R
(Ll Bl ZEHOANL~VDF 457 Z&{#H L. ADC
DOEERT 4T 7 AHAE Y b aliso CHEEREFENET=4T
HZEMTEEST, ANMEBLAIARNT T IwT VR A Ly
Va— NV REBIDE, BETATIHE AT —EPNA -
LoYLIZ D FES, ZOAL Y a— LR AU —HDK
SRR E =D, REIZS AT A - A %R FIFT ADC AT
TORPASNREZ[EHET 5 Z N TEET,

BTN L—hEFUA—T g VRIS T, BT 2T 21
JESD204B 2S5 @ Y TAM AT —F L — e 1 L—r
(L=1), 2L—r (L=2), 4L—r (L= ICRETH LN TX
T4, HET AL AMOR ML, SYSREF A v &
SYNCINBx A B> Zffio CTHHR—FLET,

ADC D7 —FTIF ¥

AD9690 DT —F T 7 F ¥ L, AN 7 7ft&E 4T 574
ADC THif SN TWET, ANy 77X, TFHae s AES
WP DY e kA = A BT DRI T A v
ENTWET, ZORNERKRIFA L E—F 0 RT, RIANR/T
T DRSRGRIFICAEDE T SPIRRATEE T2 LN TEET,
T 7 v b OREEIL 400 Q T, T J AR OZAMRE
WX %X 5312 LET,

AR 7713V =T @ ANA v B = v 2 25t U (BRETH
KH). ADC 226DFx v 7 3y 7 OB /NS LET, Ny
77t BERERE, KA X, BEEBEEN LD X ITk
WEENTWET, ERAT—UNb0BEHEENT-HIIE, 7
DVHENMEER Y v 7 THA SN TRHKINIZ 14 €y M £1,
RATTAMEENTZT —FT 7 F XLV, LAY
TIAZK L TR O AT — U NEMET 5 L [RIFIZ, R0 DAT
— VAT L WD ISR L CTEMET D 2 E N TE £7,
YoV NI vy DS ERY =y DTIThILET,

7FadARDIzHTHER

AD9690 ~D 7 F v F ANFFET NNy T 71l o TWET,

[y

DRy 7 7 ONERFRIFEE— REEIX 205 V T, Z7r vy 7{55
Wk, AEERY T s '—REFR—IL K - E— KD
TRAEIZEUIDEZbNET, ANEIRIY T - '— Rk
SlbE BGEY—RAFY TV T carT oY ERBELT,
syl AT ND 12 PRNIZEETZ2LERHY £, &%
ATNNESWIERFIZBANCHR T D & BRERM O W ) 27—
VICRETHE— 7 BMEERABD EED T LICELHET,

EIHIZ, QOINENWAUE I FERITT2TFA D - BE—XEK
AN L, XV 7 a7 Ao RE REHFEREZ /)N
S< LT, ADC DI RHHIRZEBT LN TEET, 20
FORIK QAL E I EERIFTT=2TA b - E—XDOHEHIL, =
YNA=ZOTry by REGED IR JERERE BT BRI N
LRV ET, EBarTF oy ERIE 2 @lo Sy R e o
VT UYEANCER LT, XWvyF U REIRERIT L L
MTEET, TSI ATDNTHRMEIIC T =38R« 7 4 L Z R
B SN T, RERISHE A XAPHIB S ES, sHfico»
Tid, AN-7482 7 F U sr—va - J— b, AN-827 77U or—3
av+-/—hk, TIFus - ZA¥na s [Transformer-Coupled
Front-End for Wideband A/D Converters (Volume 39, April 2005)] %%
LTSN, —fic, MIEREXT 70 77— a VICRTE
LET,

BER A AT Iy 7 HREEDTZOIIE, FEE—FOE MY
VIURRENKIRIC D K DT, VIN+E VIN-ZBEEI4 5 Y —
Ao A E—HE U AR—H L TWERLERHY FT, ZhbHD
AT, ADC ORIFE— REREMIZE W /NS 20 £9, Pk
UZ7 LAy 77k, ADC 27 OIRIEZ I EST 5248 U
Tr L RAERALET,

BRO SNR PEREIX. ADC % EBWHERL TR A /S AZRGE LTe
LEHELNET, ADIBI0 DG, HHRIEL SPI AN — k&7
LT 146V p-p~2.06V p-p DEIMIHET HI LN TEET,

AD9690-1000 & AD9690-500 D7 7 /b hE, FHEH 1.70V p-
p ZEEhEB LN 206V p-p EENT /> T ET,

EBANER

AD9690 % REENFR T £ 7213 EFR 112 LV BRENT 2 I3 S
DEFTHR, DTS L ThEEMERIX, 7 a s AN EEE
SCHE Lz BN ET,

SNR & SFDR WEE/RNRTA—Z LI BT SV r—3 3 Tl
ZE N T U AFEA DR SN D AR T (X 64 £ K 9 BH),
NI, KD T T D ) A AMEREIL, AD9690 O EL D HE
ERBTDHEDICAT S THDHHTT,

TECJE s & R B O PH i, AD9690 O i MERE D 7= 6D
W2, BTN e RS FERIFF TN T RER (K 64 L3 9
ZRYPHERSNET, H2FREE3ITAFA L - V=0 %F
HOEEEECIE. Koo Ty hm oy REZEEG A NI L
TIREIRENMEA MRS 2 Z ENLENET(X 64 L F 9 BR),
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AD9690

0. lpF
R1 «. I
sR2 I
o— BALUN -—_LT c2=— ADC
—I §>R2 I
R1 g, 1uF I
NOTES §
1. SEE TABLE 9 FOR COMPONENT VALUES. g
64.AD9690 [ [T DEEN b T v XEEEM
RIEF T VABEAANEROERDE
Device Frequency Range Transformer R1 (Q) R2 (Q) R3 (Q) C1 (pF) C2 (pF)
AD9690-500 DC to 250 MHz ETC1-1-13 10 50 10 4 2
250 MHz to 2 GHz BAL-0006/BAL-0006SMG 10 50 10 4 2
AD9690-1000 DC to 500 MHz ECT1-1-13/BAL-0006SMG 25 25 10 4 2
500 MHz to 2 GHz BAL-0006/BAL-0006SMG 25 25 0 Open Open

ABFREE—F
AD9690 @ 7w 7 AJJi%, WE ClEMHE— \Z/NA T A
ENTHET (X 65%M1), FMEE—F /\/770>Hjj7 e |
WERAN S B 728, [FFE— REEL 100 mV UL KT 5 &
PEREN KR E S HILLET, 2D, DCHEAT SV r—a v
TIE. [FEfEE— REE% 2.05 V+100 mV IZFRE L CTLEMEZ: ADC
EVEM@% LTLEEW, DCHEATF I r— a o TEIfET %
LA, VA —VBEE 1TV p-p EBNCHET ILEND
nEIT,

F7FaF ANy T7 -arbO—/L& SFDR DREIL

AD9690 DA SN 7 7 Tk, A, Ny 7 7 &k, AS
TIVAT—)VITED X 9 7. T a JATNCKRT B FdR 7 il
FRE L CWET, EHABERT X TOREEX 65 IR LET,

: AIN CONTROL

| SPI REGISTERS |
! (0x008, 0x015,
0x016, 0x018,

AVDD3
AVDD3
VIN+ O * '
%
i~
> ]
gsas 8383 |
8753 Y &F | I
! [
! [
1 A 1
i W— <WBUFFER
10pF I |
T glalglgl .
{353 8385 ¢-————-———-———-
AVDD3 & AVDD3 ! L
%!4- |
|
[}
[}
|

| 0x019, OXOLA,
| Ox11A, 0x934,
| 0x935)

_——————————

12834-065

K65.7+rRJAAIY O—IL

0x018, 0x019, OxO1A. Ox11A, 0x934, 0x935 D4 L A X %1 H

L BT ROy 7 EIEEFRET LT, Br OATIERE K
L EH T 2 HH8E C SFDR & b2 Z &M TE £,

Rev. 0

AANyT7-arrkao—)L- LY XA (0x018, 0x019,
Ox01A, 0x935. 0x934., O0x11A)

ATy T 7L, A T ABROBRES, xR EEETOE)
YR D DMDOBREEITOIL DL AERNHV £, Zh
LONA T AFFE & REEIE, BIEA B EGEIE IS bt
TEETHZENTEET, LUZRZ X018 1F, Ny 77 DA
T AEREHE LT ADC a7 b DEEL /NS THLIITL
F, ZOREMIT. LOx~8ExHPHTLEFT 5 Z LN TEXET,
AD9690-1000 & AD9690-500 |[Z%f3 2T 7 4 /v MR EMEIX. i
Zh 3.0xE 2.0xTY, INOOBRTEMET, HEOE 171 F %
ke = TOBEICKH LTHSTY, LA # 0x018 TASIAN
v 7 7 EWRNPRESINS L, AVDD3 EBIR CTHLE L SN D EHN
L ET, ZOBBRER 66 IRLET, Ny 7 7 EREED
FTRTOMEIZHONTIL, RIBEZSRLTLIEI,

300

= AD9690-500
= AD9690-1000

250

==

N
(=]
o

e

[
a
o

Iavbps (MA)

A

i
o
o

AT

50

3.5%
BUFFER CONTROL 1 SETTING

4.5% 5.5% 6.5x 7.5x 8.5%

12834-066

X 66.LY AR 0x018 /Ny J77 - A kO—IL 1 KEMEX
lavops

0x019 . Ox01A ., OxI1A. 0x935 D% L ¥ 2 & (X, J& K
500 MHz LA ETAIINy 771595 2 DHONA T A«
Fa— 2Bt LU Ed, LIORZ 0x934 2> T A AEE /NS
LT, BEWBIEZIKTSZENTEETN, BERMEE /1
“W NOUKTLET, 2RHDO LI ZERIED AVDD3 &
WX HEEIE, LY AZ 0x018 DEEIZ L REXL HY 8
/uo JEWe L 500 MHz LL FTld, 2h6DLIPRAZDF 7 4L K
MEOHERANHEE S E T,
#1012, FExOMEES L — RT3y 7 7&
Ve LURS O MEE R LR,

Eitar bo—

— 2477 —




AD9690

LY OXIIA iE, WA XX b+ Y — 1 (AD9690-1000 Tl
500MHz LA E)TOY 7V I OBRICERSNE T, ZORE
5 & ADC Y7V v J RIS JEREME T D ADC NED
oIV T NS A A EREILTEDLDICRY
F9, 500 MHz 2 % 583 ClE, HESZ L— NcX 59 1.46
V DT NAr—LERET ADC a7 ZEfESE5 2 L3RS
F9, ZOHFEIE, SNREFLLHAH Z L7e< SFDR %A L
T,

67. [ 68, [X 6912, AD9690-1000 DFfi & D/ 7 7 B EEIT
%427 Fr 7 AFEEESS SFDR 277 LET, £ 10 (ZR3#E
WREMEM > T, LI ZXH 0x018 DIEDOHEZZLEE LIZEOT
— X RS LE LR,

9%
85
\
80 > T——<t—
N
o7 A T~
[T
5 ~
& N
& N
65 \\
60 <
™~
55 |==1.5%
—3.0x
4.5%
50

10 60 110 160 210 260 310 360 410 460
ANALOG INPUT FREQUENCY (MHz)

12834-067

67./Nv 7 7BFRA « — 7. AD9I690-1000 (lsurr Xt SFDR);
fn<500MHz; M 64D 7O Ty REIKREFEA

85
- 4.0%
5.0%

80 /] 6.0x

MFATANNRN
ol MV Wh 1 AL
65 \ﬁ\/\ i /

&

SFDR (dBFS)

60 =]

55

50

45

40
503.4 677.6 851.9 1026.2 1200.5 1374.8
ANALOG INPUT FREQUENCY (MHz)

12834-068

68./3y 7 7B A 4 — 7. AD9I690-1000 (Isurr 5t SFDRY);
500 MHz < fiy < 1500 MHz; 64 2573 7R Y h TV REKE
A

80
75
0 VE //’(‘\ | / 4|
N A\ \ B>
~ 65 — L]
® 7 \ N—F 7 N
[T
@ ~_ N\ \ \
S 60 T
2 L —
@ 55 T N
50
-4 5%
— 5.5x
45 6.5%
- 7.5%
- 8.5%
40
1513.4 1607.4 1701.5 1795.6 1889.8

12834-069

ANALOG INPUT FREQUENCY (MHz)

69./8y 7 7B A 4 — 7. AD9I690-1000 (Isurr 5t SFDRY);
1500 MHz < fiy < 2000 MHz; B 64 2579 70> kT RERE
fEA

BRI T IV =g ATk o T, AR LR IEME E /N
S LTCSFDR %Al E&H 25 Z LN TEEI(F 10 2/H),
WA TIE, ADC a7 OERENR Y v X2 X D HIR S E T,
SFDR %, NV A —)L « LULEK R & THET L ENT
xFET, 70 12, AD9690-1000 (2O THEX 22 W EIR BT D
T NVAIr—)VAT) L5t SFDREBLOVSNR 2Rk LET,

80 80
T65GHz
—185GHz
—176GH?z
—T1.95GHz
. —19GHz |5
? 70— = 0 &
m m
= =
@ \ o
a p=4
% 65 —J65
— 1.52GHz
— 185GHz
60 | — 176GH: 60
-1 Z
— 1.35GHz o
|
55 L V 55
3 2 1

12834-070

INPUT LEVEL (dBFS)

70.AD9690-1000 DR @ ANBREB TOT SR T AAL NI
%t SNR/SFDR

71, ™ 72, [ 7312, AD9690-500 DFfi & D/ 7 7 B EEIC
5427 7 ASE R ESST SFDR 2Rk LE$, #F 10 (SR H#E
BREEEFE T, LYRZ X018 DIEOLEZ LR LI-EEDF
— X ERELE LR,
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AD9690

95

90

85

80

SFDR (dBFS)

75

70

65
450.3  480.3 5103

/4

vap%

515.3 610.3 765.3 810.3 9853

ANALOG INPUT FREQUENCY (MHz)

12834-071

718y T 7ERA 4 — 7. AD9690-500 (Igurr Xt SFDR);
450 MHz < fiy < 1,000 MHz
6412 RI 7OV I FEKEFER

80

75 \ /\\
70 == ;/ ‘\
~ 65 \ \ |
o \
k=)
= 60
& N
[y B
0 55
S
—
50
— 4.0x I
= 5.0%
45 6.0%
7.0x
= 8.0%
40
1010.3 1205.3 1410.3 1600.3 1810.3 1950.3

ANALOG INPUT FREQUENCY (MHz)

12834-072

728y 7 7 ERA 4« — 7. AD9IB0-500 (lsurr Xt SFDRY);
1GHz <fiy < 2GHz; M 64 IZ5RF 70> h TV KEKE A

KI0BLBANBRBTO SFDR & @ LIZH T 2 HEL O X 2% EME

100

SFDR (dBFS)

90

80

70

60

50

40

30
10.3 953 150.3 180.3 240.3 301.3 340.7 390.3 450.3

—— < r—lj_ \T[/I/_ Py
N
N il
N N
™ \\\ R
T
—lox S~
e
— 5%

Ny T 7o

ANALOG INPUT FREQUENCY (MHz)

73.SFDR Xt fiy
a1 hO—JL 1(0x018) = 1.0x,
1.5%x, 2.0x, 3.0x, F7=I1& 4.5x%

12834-073

Input Input
Buffer Buffer Buffer Buffer Buffer Full-Scale | Full-Scale | Input Input
Control1 | Control2 | Control3 | Control4 | Control5 | Range Control Termination | Capacitance

Product | Frequency (0x018) (0x019) (0x01A) (0x11A) (0x935) (0x025) (0x030) (0x016)* (0x934)
AD9690- | DCto 0x20 0x60 0X0A 0x00 0x04 0x0C 0x04 0x0C/0x1C/... | Ox1F
500 250 MHz

250 MHz to | 0x70 0x60 0X0A 0x00 0x04 0x0C 0x04 0x0C/0x1C/... | Ox1F

500 MHz

500 MHz to | 0x80 0x40 0x08 0x00 0x00 0x08 0x18 0x0C/0x1C/... | Ox1F or

1 GHz 0x002

1 GHz to 0xFO 0x40 0x08 0x00 0x00 0x08 0x18 0x0C/0x1C/... | Ox1F or

2 GHz 0x00*
AD9690- | DCto 0x10 0x50 0x09 0x00 0x04 0x0A 0x18 OXOE/OX1E/... | Ox1F
1000 150 MHz

DCto 0x40 0x50 0x09 0x00 0x04 0x0A 0x18 OXOE/OX1E/... | Ox1F

500 MHz

500 MHz to | OxA0 0x60 0x09 0x20 0x00 0x08 0x18 OXOE/OX1E/... | Ox1F or

1 GHz 0x00*

1 GHzto 0xDO0 0x70 0x09 0x20 0x00 0x08 0x18 OXOE/OX1E/... | Ox1F or

2 GHz 0x00*

PACHERBICIZE AV ERBE AR G2 D2 L7 TV =2 a VST 22O AN EEZ D2 2 ENTEET,
2 AN % 15 pRICRRE L CARIIE AT 2 2 LW TEETH, L ACHEREMET LET,
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AD9690

xR K A HiR1E

AD9690 A ) THEE S Dtk KA SIRIEIZ. 4.3 V p-p Z#)
TY., ZOL-~ULiE TEET AEHI2L D, ADC IZfHAN R
BENETHZEnH £,

)27 L UREE

AD9690 (1%, ZEMNOIEMER 10V DY 7 7 L2 AEBEFRMSN
I TWET, ZOWE 10V UV 77 L REBEEFE ST,
ADC D7 NVAr— )V AN#EAEZRELET, TIVATr—ILAT]
®PIZ, ADC 77> 27 v ay « LYURE 0x025 % ffi- T+ 5
TEMTEFET, ANBIEFHEEOIEMICIOVWTIL, & 36 22K
LTL7Z&EY, TAIZHNER 1OV UV 7 7 LU AEBERIEO 7 &
v 7 HERLET,

VIN+ i
VIN- O

INTERNAL
V_1P0
GENERATOR

FULL-SCALE| ..
VOLTAGE [ ™7
ADJUST

INPUT FULL-SCALE
! RANGE ADJUST
SPI REGISTER
(0x025, 0x02,

V_1P0 ( AND 0x024)

Al

i

|

i
| V_1P0 PIN
——-e———1CONTROL SPI
REGISTER
(0x025, 002,
AND 0x024)

12834-074

M74.REY 77 LY ABEDRE & HH

SPI LY AHX Ox024 %5 &, ZOWNE 10V U 77 L AEE
WO, AT 10V U 77 Lo AR O A %8R9

HZENTEET, MIT Y 77 Lo REERZMEHT 5854,

10VDY 77 LV AEEEXANTHULERSY £3, TVAT
— AL, V77 L REEICERGIC, SPI 2 &H LT

HZEMTXET, ADISI0 D 7 /LA — L « LULFRIE D3
HZONWTIER, AFY v T LUVRE - FT—T ) DIy
a rESBLTIEI N,
TV = a il oTiE, ADC OF A UKEE R ESE D
BAEELITERE R 7 M Z2EETLIHE, MTY 77 L
VABEOHEMANMBLBE LB ENHY £, K 7512, N
10V Y 77 LU AEBEONREFHRBE R 7 MEEEZRLET,
1.0010
1.0009
1.0008 /
1.0007 /

< 1.0006 /

I:(d 1.0005 /
g 1.0004 /

2 1.0003

["

T11.0002 /
- /

1.0001 /
1.0000

0.9999 4

0.9998

-50 0 25 90
TEMPERATURE (°C)

12834-075

K 75./A &M V_1PO R 7 b

SMFTF Y 77 L RBIERE, BER 10V U7y L RAEE
THHIVERHY £9, ADR130 1%, 1.0V U 77 L AEER
DENT-F T a T, X 76 12, ADRL30 Z{# ] L THMTIT
10V Y 77 L AEES ADISI0 ~HE#ad 5 HikZE R~ L ET,
JRAGERT AD9690 DRFEA 7 v v 7 A /7 L, ADR130 % f{i ff
LTOMTF ) 77 LU RBEZFE LTV ET,

ADR130

(2) GND SET (5)

INPUT V_1PO
— ®Vin Vour ® =

)
f
0.1pF I 0.1pF

. T

1
v

FULL-SCALE
VOLTAGE [
A ADJUST
[}
. A
| J—— 1 1
| |
| 1
| |
| |
Ao i
FULL-SCALE | —__ & — @ ———_.

CONTROL

12834-076

X 76. ADR130 A L =41+ J 7 LV REE
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AD9690

Py ANDEESRIA

B PERE A8 5 =012, AD9690 DH T - s v 7 A
F1(CLK+ & CLK-)ZZE{E 5 CERE T 2 4L ERH Y £3, 55
T, — R T RAEREF I ey - RIA4 3% LT CLK+
B L CLK-EUIZ ACEAEINE T, ZNHDOE U IFNEI TN
AT AINTWDI=D, AT/, T A &2 BN 5 %3 T
HYEHA,

X 77 &, AD9690 (Zxt3 BHESE Y v v 7 A1 FikERLET,
Do ZDYinrsay e ) —RE RF N T U AERHS TV
TNy RIEEnLEMEFICERSNET,

0.1uF
CLOCK L1z
INPUT aaad <
50Q m 000 3
0.1uF 3

TN URAEREFIOYY

BloA7 T a ik, Z# CML £721X LVDSIE &Y 7 - 7
oy 7 ANE U ~ACHET A HIETT(X 78 & X 79 BHR),

71Q 3
33Q
Z0 = 50Q
’ > I

12834-078

0.1pF

CLOCK INPUT O—¢—]

CLK+

LVDS
DRIVER
0.1pF

CLOCK INPUT O—]
35001 35001
v

150Q RESISTORS ARE OPTIONAL.

12834-079

T9.EBLVDS H Y FIL - sy Oy s

I8y - Fa—T4 YL HILDOEEEHR

—xEI 7 E I ADC Tl 7 vy 7 D= v V2o T, Bix el
WMAA IV ITEFERELTCOHET, 20D, Zhbo ADC
X7y 7 DFa—F 4 « B A 7 VTHIETT, —f&IC, BE
DEAF Iy 7R R T 2720037 ry s « T a—
T4 VAT IVOFRBFEIL SBLUANTHDLENH Y £,
50%D 7 0w« T a—T 4 B A T IVERIETER2NT 7V 7
—a T, BEEOEBEE I a7 BT S, A~GT 5

ZLENTEET, LLATNEZ ny 7 gl E 2 [ZREL T,

2GHz 7o v 7T AD9690 #BRiEhd 25 Z LN TXET, s
HE. 50%7 2 —F 1 « A 7 L TEAL— - L— | (@HT
v) DY a7 {55 %NE ADC ~MEE LET, Z oDz
oW TIE, AEY =y D87V a0 2BRLTLLES
AR

AAvavy - ESA4N

AD9690 1%, TAXAMNASZ7ay 7% 1, 2, 4, 8 pAITESD
Ah7ay 7 5EABEZNELTWET, SELIZILY R
0x10B #ffi-» CEINT DN TEFET, ZNEX 80 I RLFE
7,

CLK+ AN OENEWEEIL 4 GHz T3, Ziux., HEmmoMERE
WCEBHIBRTT, Zuavy I AR TV 7 - ray 7 off
BThHHrT TV r—ra T, B4 T30k E Y 75y
JE#RICRE LRI/ ny V7 EFEMGET 2 Lo IcEE L TL
FEW, Zhicky, AL R RF— T v TEEOBEEER
OHI BT ET,

CLK+O

CLK-0O

REG 0x10B

& 80.7 0y U FERER

12834-080

AD9690 D7 & 7 43 JEZRIZAMNEE SYSREF A J) % f# - TR &
HAHZENTEET, B SYSREF 2LV, 7oy v /yE%
eI~ ARREIC) Yy PERET, ZORBIEE
oL, HEDOF AL A LETNHO—F L= 0y 75 E5E%E
MIESEAZENTEADOT, ANIDORIKEY 7Y o 7 HMRGES
nET,

ARV By I HER Y. AEEEDRE

AD9690 WD A7 1 v 7 53A%E, ASiveray 7 - A7
NTCAY I VA NTHNMEEZRMELEST, LY RF
0x10C IZFEIAHLZEIT - T, KT v » R/MIxt L THNLIZ Z DIBAE
EAR—TNTEHIENTEET, TOVIVAFELETLTYH,
JESD204B U 7 OEEMICEET L2 LixbH Y £H A,

8y EEDWMFR

LPAE OILT L LY AH O0x118 ~FEiAHE1T- T, ADIBI0 D
P TNV T e my VONEEMIE T e TEET, LY
AZOXUT DE Y s 0%y T D EZDOBRENA F—T LS,
LYRAHZ 0x118 OB v MO CRBIEEZZE LET, Z O,
ETF v RN AMEBNCRET D ENTEET, 7 uy 7 BIE
I%. —151.7 ps~+150 ps OHEPFHTHI 1.7 ps A > 7 U A > b Tk
THZENTEET, 7 vy 7 BIERHEE, SPI EIALRIZLY
AF—TNINDLEELICEMICRY 3, LI AK 0x117 T
a7 BT E A X —T T HE, T—F « 2RV &
v hENFETN, LR FZ 0x118 DX, JESD204B VU 7 d
BEMICHBT L L ERTHZENTEET,

7899 - OyvRNDEESEE
7R REE ADC L, 7 v v 7 ADOWEIZHEKE T, 5
LNIE T ANERE(F)TY v Z ()DL Y IAET D SNR
PREDIER T IIR A CEHE SR ET,

SNR =20 x log 10 (2 x 7 x fa x t3)

ZONXT, ims 78—Fx - UuHiF, rav s AN, T na
TAIMEE. ADC 7/3—F % « Vo d ka2 gy v X - v
—ZADFEMEEELET, IF 7o =TV T - 77
—Ta UE, FRTY Y T T 81),
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130
L ——12.5fg
120 ——25fg
\\ SOfS
110 Sy ——100fg
N T ——200fg
100 o S 400f
I~ I I~ 800fc
90 e g S
o ™N N
S g ——|—\|\\ ~:\\ SN
5 |m4\\>\ TN
70 H-'_ [~ N NN
N I~ N
N N W N
60 =~ .~ N
o [ LH \\ N
|
~J T
40 —I= j
30 [T
10 100 1000 10000

ANALOG INPUT FREQUENCY (MHz)
M 8L7F AT ANEARBE LUy 2xE5H SNR

TR—=F % « Dy FHR ADIBI0 DX A F I v s LT EE
5257 —ATiH, 7oy 72 A7 rarEZ L LTI %
TENRHDES, vy « RIALANRNOERIZADCH I FT AN
DOEREDGEEL T, 70y I GENTIHN - ) A XBAEH
TR WVWESIICTEHILERDLDVET, Z7uay I BloxA47
DY =AYy T - F—r HE. EFlEFEOMDTIE)ND
FRAESNDIEHA, WEAT v T THEDOI v 7 BESTHEA
VI DWMIEETHMERD Y T, Vv XHERICOWTIE ADC
\CEIRT 572, AN-501 77U r—3 g - /— k& AN-756
TV r—vary e J—bh EZBRLTLIIEZN,

NI)—=B 9/ XB 0N, + E—F

AD9690 (2% PDWN/STBY B AbH bV, ZO v % E-T, 7
WA RZERT—=F v« F— R, FIEAZ A - F—RIC
BETHIENTEET, 774V NEMEIX PDWN T,
PDWN/STBY B iy v 7 « g - BT, RNU—F1
Ve —FRDL &, JESD204B VU Ui EnES, U —
By« FFaid, LYAK OX03F L LU AKX 0x040 &1l
STHRETHZILEHLTEET,

R KB N A - F— RTIE, JESD204B VU v 7 NI S P,
RTCOaAVy N =% « o7 L CBae B EInEd, 2
NiE, LY RZ OXSTLOE v b 752> T IKICFEERIRT 5 &
INCERTHZ ENTEET,

ABSAA—F

AD9690 %, Fv FIREAMUET D, XA A4 — NEMHEH L7-IRE
U —FEFANBLTWET, 20X A A — RIXBEEEZH TS
TENTE DD, WET v TIREZ T =43 5V IFHIEIRE
U —E LTH#RET 2 Z EMTEET,

RS A A — REEIL SPHIC L AHIT, FD B ~HASHES
LMW TEFET, LIUARZ 0x028 DE Y 0 ST, XA A
— REARX—TNERITIT 4 A= L LTLEEN, LI R
2 0x040[2:0] %% E LT, FD B o & A 4 — FEELZE TS
EDITHELTLLEE,  FHHZ W T, £ 36 251 T
LTZ&EW,

IR X A A4 — R(SPIVDD = 18 V)DEFIGE A 82 1ZR LET,

0.90

N
\\

0.80 N

0.75 =

0.70

DIODE VOLTAGE (V)

0.65

0.60
—55-45-35-25-15 -5 5 15 25 35 45 55 65 75 85 95 105 115125

TEMPERATURE (°C)
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ADC A —/n\—L >

Ly =R e T TN r—varTiE, av X—=2R37 ) v 7 En
FOMREET, TNEHEICMH T2 EREENE T,
JESD204B tH 1 DfEHRED A —_R— L Y « By ME, TFHe s A
IPREEDIEREZ B L F T, CORMICITEVELILEEA,
Lo T, 7 Uy IREBICRAET DRI A v 2/hSLTD
OO ERETE D Lo, ZVAF—LEDIERNE Z A
T T<TI NN ALy a— )L RERITDLHZIENALTT,
B, ANMEBFNRERANL—L— R EFFOZERH LD
ZOBRBIZE D LA Ty (REEN) BRI
T BEISAL T ITA M ENTma s R—=F | IR&ERLAT
CHEELET, ADII0 (X, Al v a— REE=XL, FD
ErETY— T EET 4T 7 X ENEL TWET,

ADC A —/n—L oo

ADC O AFTITEERAD B EN 5L, ADC A—R"—L ¥
BT H—hERFETF, A—R—L vV SV —F 1
JESD204B U >/ ND= hua—/b -« v k (CSB >0 DA ﬁ
LCRITDZIENTEET, ZOF—NR—=VL T e T —
EDVLATFoNE, o T LA T e —FLET,

%72, AD960 1 8 HDRA = L N=F DT R TOA ==
YORBERELET, B A= ZOFMIC OV T, K

88 B L CLZa W, BB N—FDF— =LV -
AT —H AL, LY AKX 0x563 OWRFERFFE Y b & LTk s
NFET, LIRAK 0x562 THABT L NN—F DX vy MIEE V&
v MILEIZRST Ay b2 T AT5Z ik, LoRH
0X563 DX 7 VT 352 LN TEET,

BERX LYY a—)LFi&gd (FD)
ANEEDHEN T ST~ T i EilAL Yy a—L K -
LAV EBAATNT FD By RBELBIZCEY FEvET, A
THEBDHHEN 7 1 75~ T 7 kiR (Dwell Time) X
DEWHTMAL Yy g—L R L L2 FESE, FDEY b
N7 VT INET, ZOMEIZERAT Y 22 LT, FD v
v ORIV T E2IELET,

JEBETATIH

ALy g — R LP2RZ, FHIALY Y s—/L K. L
DRE B IOV L2 X OBER X 83 IR LET,
ANRESEERE EAL vy a— L R LYRAK (LYVRK
0x247 L LU AKX 0x248) ICRRESNT-flix 2 b L, FD A ¥
=N THY—hrEINFET, BREINZALYa—L R L
DALZH, ADC D) TEFIRIE & S E T, @miE LR
Lyia—)L FBHICIE, k2870w « AL 7 10DLAT
VIUNBMETT, FMA Ly Y g —L FIRIE OIS E X R T
HGzbnET,

LR L g —b NS (ABFS) =20 log (X L 25—

N E213)

ZDd LEHVRHRE SN EERFR OB, TR Ly a—L
K& FEBET, FDA U r—2137 VT &hEHA, FRIA
Ly va—/ L REIZ, LYAKZ 0x249 & LU AKX Ox24A D ik
FATIETHMAL Yy a—)L R« LY RAZIZHRESNET,
EHEBHTHMAL Yy a— LR LYRZ T B EY hDOLIX
2T, ZOLVYAHT ADC O TEBRR L kS E T,
ZOWEETIE, ADC XA T A2 s LA T U URFEAELFET A,
O U N—ZSREEIXIEMETT, TR L v v 3 —/b FIEEXK
XTHZONET,

TR L 23—/ FiRfE (ABFS) =20 log (X L o5 —/b
F%@ﬁ%
BlziE, 6 dBFS ® LA L v a—/L REHRET D & &
V/X&OQM&vv%&OQ%f\WWF%ikﬁiT ﬂO
dBFS ® FHIAL v v a— /L FERETHLEXIL, LY RA
0x249 & L 2 27 Ox24A ~ OXALD % EAL £ 4,

LR Z Ox24B & LA F Ox24C DEET 4 T 7 2 fkfe e L
VARIZEOEEHREL T, ﬂmﬁﬁ%1~%%s#/7
Ve mavl AT NMIRETDHIENTEET, T
WTlE, AEY -~ 7Ok ary (R3I6DLIAHK 0x040\
LPAR 0245~ 1 V2 % Ox24C) &2 BB L TL E &0y,

UPPER THRESHOLD

DWELL TIME

1\

TIMER RESET BY
RISE ABOVE

| LOWER THRESHOLD

LOWER LOWER THRESHOLD
| THRESHOLD N, |
——————— FHt4-HF AR AR ———— i N
w | , ‘ ’y i
z | i YYYY | I ) "
) | | | I 1
) | I I |
ol | 1\ (1 \ I ) | 4 YYY
= " | I | 4 >
T T T
: : | I | DWELL TIME |TIMER COMPLETES BEFORE
| | | | |-t » SIGNAL RISES ABOVE
FD
J ! I |
' ! I \
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EESE=4

EEE=H - Tuy sk, ADCIZLV T VX ILENBIEFIC
DOWTOBMERARUELET, BEHFE=X1F, T2
NEEFOY—JRIEZFHE LTS, Z0FE#HEFE->T, AGC
N—TZERE LT, EEOEZD L & T ADC #iH 2 b4 %
ZEHLTEET,

EHe=4 710y ORIE, SPI B— FrbONEED Y
— KRy 7L -T, IR fr— LBy R EL
T JESD204B A v X — 7 = — AZRT = X F WA IGAT 2
LIEoT, AAMPEFTHENTEET, 24 By bORK
TE RTREZ2JE AN A Akfoe ier ] & hilAE L £ 9, 842, [ 5E
=X - Tuy7ofib L7y 7 XERLET,

FROM PERIOD REGISTER DOWN IS
M Ry ] (SMPR) ™ COUNTER [™] COUNT =1?
0x271, 0x272, 0x273
LOAD 4
‘CLEAR LOADY
FROM MAGNITUDE SIGNAL TO SPORT OVER
oo STORAGE  |—e—#| MONITOR | JESD204B AND
REGISTER HOLDING MEMORY MAP
? OAD REGISTER
3
COMPARE 3
A>B g

B4fEFE=AR - OV Y

V—2 - T 477 2%, BRHENORKESERY AL ET,
FuT 72, BEREORZERLEY, =2 - F 4T
X OLFEREIL 13 By FTHY, BHMIEIL 24 By hTa N
—ZOHAhY T vERLET, E—7REEIX, KX TRKDD
ZEMTEET,

E— 2 #j1E (ABFS) = 20log( £°— 2 « 7y 72 4 - fd.213)
AN R— MEEOERIZ, E5E=FFML T X H(SMPR)H 5
HESNIBREAREAKFROME=4ShEd, E5E=4% -
a v ha—)L s LYRAZTLIAHZ 02710 Dy b 1 kv b
THE, =T T4 T X - HREMEBSILET, Z0F—
FZBAAT DA, 24 B> D SMPR 23R ETHLENH Y £
DS
E—2 7477 b= NEfAIT5H L. SMPR €=
FRE X A v iRk S, BEE (FvA—1b) Shizray
7 L—FTT7 U A RENET, ATMEBOEEDNETE
BREL D AZ (22— —=NET7 78 A TEEHA)DME L ik

SN, 2 OORKREVWENRBEOE —2 « LULE LTHES
NWET, RBHRIFL A X OYMMEIX, BIfED ADC ANE R
MEICERESNET, ZOhEIL, TR A ~OEN 1ICH]
ETHETHEET,

E=FEHZ A < ER LICEET S &, 138y hovB—2 -
SOEREREE S RHFL VR ~EEIRET, ZOL VX
ZIEAEY « v 7 ERBA L TEHT N, E72i% JESD204B A
VH—Tx2—AD SPORT #EH LT NTHZ ENTEET,
T HWEE X A <121 SMPR OfERNFHr— RS T, ook
FOUPERINET, b1, RRERGFL VA XN TRIO
ANV TV ORENSFEFH S, AR o £ 5 I & B A e
xFET,

JESD204B %#4+9 % SPORT

fgE=% - F—%%. U T/ LT JESD204B A > % —7
—A&F ML Caryhbe—L By hELTEETLHZELT
XFE+, cnboaryro—L s By MI, YL ES YT
AMBTICR LT, T — X Il TT D20 ERHY £4, L
TAKZ X279 DE -y FMLOJE LU AFZ RIADE Y b 152ty
F 5 L. ERHIEE = ZHREN A x—T L ENE T, X851,
JESD204B > FNVANDEEE=F% - a2 br—)L - By ML
BD 2 OOl EZRLET, K3y hoartr—L -
Ey & JESD204B V2 TN ATE £I 0, [FHE=4D
ol ie— -y NI 1 Ey NOLZMETT, a2
fe—/ - v hME, MSB /25 LSB ~FASNET, AT S
arvhe—/ - By MR 1E Y hOAZOEFAIE (CS = 1), i b7
arvha—n-Ey hOREHEHLET (X 85 OREFl 1 L%
TE 2 22 HR), JESD204B %4192 SPORT DA 7> = v & 34R
FTHEEIL, LIUAK 0559, LU AK OXB5A, L A X Ox58F
WICEARZITWVWET, TNHOE Y hOEEDFEMI OV TIL,
F3GEZML TSN,

8612, b= T T U AEEEL 25y b TL—L -
F—SERLET, 7L—h T4 5y bOFTTL
— L% 5fifFOMSB Y 7 —A FTHEENET, £V T T L—
Aix, Y TMET — & DA BIEMERIC L v — MR T
HAF—F - By hEEALTHET, 871z, E=FEAM &1
~% 80 YU IVICERE LA D JESD204B %95 SPORT
EEE=HF - T—HERLET,
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16-BIT JESD204B SAMPLE SIZE (N' = 16)
A

f Y
| |
| 1-BIT |
} CONTRO%
BIT
| 15-BIT CONVERTER RESOLUTION (N = 15) ics=1)!
EXAMPLE I A | |
CONFIGURATION1 { ¥ ‘ }
(N'=16,N=15,CS=1) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 11 0 |
st24] | sie3r | si22p | stay | sieop | ster | sie1 | stz | ster | sist | st | st | stz | st | st [EITTR;]
X X X X X X X X X X X X X X X .
~ SERIALIZED SIGNAL MONITOR_*
FRAME DATA
_ 16-BIT JESD204B SAMPLE SIZE (N = 16)
r A Y
| 1 |
I CONTROL !
! BIT  1TAIL!
! 14-BIT CONVERTER RESOLUTION (N = 14) (©s=1, BT |
EXAMPLE r A | !
CONFIGURATION2 { | ! ! !
(N'=16,N=14,CS=1) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 1 1 0 |
si13] | sp221 | spaa | szor | ster | st | stz | ster | sis1 | sta1 | s | sz | s | st [EITTR;] TAIL
X X X X X X X X X X X X X X g X
L SERIALIZED SIGNAL MONITOR_+ 3
FRAME DATA g
85fEBE=4 -3 bO—I  Evy bOAE
5.BIT SUB-FRAMES
r A N\
oI IE | ibLe | ibLE | ibLE | IDLE | IDLE
(OPTIONAL) 1 1 1 1 1
_
5-BIT IDENTIFIER|sTART | D3] | 1p[21 | 1011 | 1D[0]
SUB-FRAME 0 0 0 0 1
5.BIT DATA
MSB START| prazy | praa) | Prao) | Prej
SUB-FRAME
25-BIT .
ZBIT SBITDATA  (START | ooy | oy [ ppey | o)

SUB-FRAME

5-BIT DATA START
0

SUB-FRAME Pl | PRI [ Pl P

5-BIT DATA
START( pro} | o 0 0

LSB
SUB-FRAME

12834-086
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SMPR = 80 SAMPLES (0x271 = 0x50; 0x272 = 0x00; 0x273 = 0x00)

< 80 SAMPLE PERIOD -
PAYLOAD #3
25-BIT FRAME (N)
iDENT. | 2002 | paTA | DaTA | BTA | iDLE | DLE | DLE | ibLE | 1DLE | IDLE | 1DLE | DLE | iDLE | DLE | DLE [ o
1
1
1
1
1
-t 80 SAMPLE PERIOD -
PAYLOAD #3
25-BIT FRAME (N + 1)
iDENT. | 2002 | DATA | aTA | 0% | iDLE | DLE | DLE | ibLE | 1DLE | IDLE | 1DLE | IDLE | iDLE | IDLE [ 1DLE [ -
1
1
1
1
1
- 80 SAMPLE PERIOD -
PAYLOAD #3
25-BIT FRAME (N + 2)
iDENT. [ DATA | paTa | aTA [ BATA | ioLe | ibLE | bLE | iDLE | DL | DLE | bLE | DLE | DLE | DLE | IDLE N
3
3
8

87.JESD204B "9 % SPORTEBE=2Dfl. F# =80 4> S
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TR - FHra/i—4 (DDCO)

AD9690 (%, 7 1 VX HfERRAEL, HOhT—% - L—}FET
J2 207 vEN - Xy rar s —% (DDC 0 & DDC )&
WLTWET, ZoTFoH e s >3 2iE, NCO, /»~—
TR R Fo A= gy« T4)VE FIR 74105, 74
Vo AT =V BEESEEEBRAT U REENTWET,
INBDOFMBT oy 71T, arha— s S U EFS T
FT, TOTAUEEIE, INHDOT Ry T EMNITA X —
TN T4 AT =TV LT, O LRI T 5 Z &
TEXET, FTOXNL - Ao ar_"—2%, EHT—F£7-138
FET—FEHNTDOLEOICRET DI ENTEET,

DDC I/Q A 1R

AD9690 (21X 1259 ADC F ¥ > /L& 250 DDC F ¥ v /b
NHY ET, %4 DDC F ¥ FMZIE 2 ODATTR—FRHY
INLTREMEBELT, IQ 7 uANR— «  LF T L TP 5L
TEBANEYR— T2 LN TEET,

% DDC O AJji%, DDC AFBEIRL A K (LU AH 0x311 & L
TAH 0x33N) B S LE T, DDC OFETIEIC DN T,
F£IBEZEL TSN,

DDC 1/Q H 1 MD:&EIR

% DDC F ¥ VRV 2 2O IR — b 3d Y, ZhbH Txihax
ML T, EEHD EEFEENZ YR T2 LR TEE
T, EEHNESZOHA, DDC AR~ | OBz EH L £
(DDC iR — bk Q IZfEhic7a v £9), #FEK 1IQ HIIE=ED
&, DDC iR — k1 & DDCHAIR—F Q&#EMAL £,
% DDC F v v RATHT 5 1/Q ik, DDC =2 hr—/L +
LYREZ (LY RAZ 0x310 & LA ¥ 0x330)> DDC ##H%,/ #
BAR—T N By MEY FINLHEEENET,

FoF T FU =gy T—F - LIYVRE (LYRK
0x200)DF » 7 Q #EME > b (B b B)i&, $~TdD DDC F ¥
VRANDF TR AF T LI RAERIELET, TRTO

VERHY FT, WTNo DDC F ¢ Rk THEEER 1Q H )
EHEATDEIIOICRETDIEHEAIF. Oy bEZUT LT
DDC Hi/yjAR— K I & DDC th/1AR— F Q #EHT L HLERH Y

FF, IOV THE, M6 ESHL TSI,

DDC OB E

2o DDC 7 v v 7 &{fi~C, ADC CTH&ELZ7 N T TH
Ve A7 PAO—EHERD I LEST, Zhbix, B AT
BERENELTHIF ST o IERITF— =T LT
R AN R 2RI LTV ET,

% DDC 7' 1 v ZIIFRDEFUBA T — N EENE T,
BRBERRT—D (FFay)

JEIRBEBA T — V1%, BEANMESEITEREATEFO
W AEBIERATE D 12 By MMEFEHK NCO LEAI FH—
NHRERENTHET, ZORT—VE, FheTVHn - A
Y MVERGY B _R— AN RS L E T,

Z40LE8 - RT3

N AN RAZH LT, T4V - ATV b BE
FRAOHEK 4 HON—TN R e mB—=/RZ « T4 VI DF = —
VEE o TREHARS vvEMBIE (T A—F) LET,
IDOTFVA—va VRBICE YT —H L — IR 57
O, WA v F—Txz—R « L— ML Y F7,

A2 AF—=CF TV ay)

FEPATMEE R I XU T LTR—2ZNN Y R B EITIR
KWNETHD, Ay« AT—V1T 0dB (FOEEHA) £
X 6dB DA &2 BMLTCINEMEL T,
EZBERERRAT—D (T aY)

FEBHAD IR E BHRERS ERERAT — 1%, 4
FUUTEEE T 4 E ) I K VRS DOEREL S RE
L CHEFEB N EZE AR LET,

- X Z D D FEA = > X7~
DDC ?"V/Z\/I/Tééjy‘ktﬁjj %1ﬁmﬁ_5ia/\ TOE Yy }\ N 88 IZ N AD9690 W}Eﬁ DDC ui?’l’“lﬂ7 b 7/J\z<f Lij—o
A - LV ERELT, ?AT@DDCQﬁﬁT N3 A )
P ey
! DDC O :
| |
REAL/I | | N N N 4 1 REAL/I
— x x o < t >
! ™ 8™ S[™ 5™ ™ o ™ Wz _ [1 CONVERTERO
: NCO xd ax® x N S 0oz ||
! ¥ EE( EE EE o e Fez |
! MIXER el e | [ax| (23] [z2| | 542!
< : (OPTIONAL) T T T Ia <O 728 ! w
1] ] I 0] [e)
=) | 20| | (@]
S REAUQ'Q= 1 5 1 5 1 5 | -1 > O 'QCONVERTER1= <
@ | [a} a a ) | [T
1 1 [
REAL ADC é Peypivieiiny S TTTTTTTTTTTT TTTTTTTTTTTT TTTTTTTT : E
SAMPLING || & SYSREF+ E
ATfs 2] R ———————————— —_——————————— ——————— - I:
Q ! DDC 1 | 5
o | [ &
N N N
o |LREALN I S p p 2 | REAL/I =)
= ! ™ S[™ S o[ ™ ™| 2= [T CONVERTER 2 o
] 0 ) 1) Q o |
I NCO 147 147 1 47] e Sa 0ng |
| + LLE LLE LL& (gl] ) FoeZz |,
! MIXER 3| |85 | |85 | |83 |z | 322!
! (OPTIONAL) To To T Ia Z0 ZZ8 !
1] " " [0) @]
1 =0~ ||
REALIQ | QV 1 g ] g ] g S ] M= O , Q CONVERTER 3:
! a a la} 8} |
ey vy —— )
SYSREF+ .
SYSREF _ | SYNCHRONIZATION g

CONTROL CIRCUITS

X 88.DDC MM 7O v VK
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89 Iz, 2fld® DDC 7 m v 7 d 1 oD AHEZRLET, =
OB TIZEBASIE S & AHDN—T R K« 7 4 0% (HB4,
HB3, HB2. HBL)ZHA L TW\WEd, ZoRIE, EHEE (T A
—3al 1B EEH (T A—va k) oA a v E
RLTWET,

DDC WD T v A=V a Vb OB, Fv 7« TV A—
Ta vl (LY AF 0x201)IC1E, T_XTHDDC 71 v 7 Dig/h
TUA—va VIEBRETDOILERDHY T, ZOBA. Tv

T e TUA=va koY TN - L— MI—EEE DL,
FWT U A=Y 3 o DDC Tl ¥ o 7VERBR Y KRS ET,
NCO AW AR EEIIELEHETH LI, DDC V7 k- Uk
v NEFRITTHLERHY 3, DDC VY7 k- Vv &L
L7pnE, HARENEE T2 208380 7,

FAl, F£12, R13, £14, KRB, Fo T Ty A—vav
tkEZFhnTh 1, 2, 4, 8, 16 IZ&REL7HAD DDC Yo 7 v
R LET,
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ADC REAL
REAL INPUT—SAMPLED AT fg E——

BANDWIDTH OF
INTEREST IMAGE

—fg/2 —fg/3 —fg/a —fg8  —fgi16  DC

REAL

ADC
SAMPLING
AT fg

BANDWIDTH OF
INTEREST

1l

/3 fg/2

FREQUENCY TRANSLATION STAGE (OPTIONAL) I\/I

DIGITAL MIXER + NCO FOR fg/3 TUNING, THE FREQUENCY
TUNING WORD = ROUND ((fg/3)/f5 x 4096) = +1365 (0x555)

NCO TUNES CENTER OF
BANDWIDTH OF INTEREST
TO BASEBAND

REAL

BANDWIDTH OF

DIGITAL FILTER INTEREST IMAGE

BANDWIDTH OF INTEREST (-6dB LOSS DUE TO
RESPONSE (-6dB LOSS DUE TO NCO + MIXER)
NCO + MIXER)

| | A |

| ' | | [ fg32 | fgfa2 | I I
—fg/2 —fg/3 —fg/a —fg8  —fgl16  DC  fg16  fy8 fg/4 fg/3 fg/2

-

FILTERING STAGE

2 DIGITAL HALF-BAND FILTERS HB4 FIR HB3 FIR HB2 FIR HB1 FIR
(HB4 + HB3 + HB2 + HB1) HALF- HALF HALF- HALF-
i | |BAND BAND BAND BAND| |
— 1. [FILTER ...FILTER ...FILTER ..>FILTEP
HB4 FIR HB3 FIR HB2 FIR HB1 FIR
HALF HALF HALF. HALF-
Q| |BAND

H»{FILTER|

-

FILTER|
6dB GAIN TO
=

COMPENSATE FOR
NCO + MIXER LOSS

) BAND
L JFILTER ...FILTER

COMPLEX (I/Q) OUTPUTS
GAIN STAGE (OPTIONAL) DECIMATE BY 16
SIS coonamen | \y

GAIN STAGE (OPTIONAL) :

0dB OR 6dB GAIN | |

COMPLEX TO REAL | oz | telz |
fg8  —fg16  DC  fg16  fg/8
CONVERSION STAGE (OPTIONAL) S s S s

fS/4 MIXING + COMPLEX FILTER TO REMOVE Q
| |
REAL (I) OUTPUTS *%
COMPLEX | REAL/I
DECIMATE BY 8 >

TO
REAL
2.>2>
6dB GAIN Ti| J\ /l

&l

w

z

o

E
1

w

>

zZz

o

O

DOWNSAMPLE BY 2

-

COMPENSATE FOR
NCO + MIXER LOSS

[ g3z | foize |
fg8 -fg16  DC  fg16  fg/8

12834-089

89.DDC DENMERI (EHAN—T ¥ A —3 3 VL 16)
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#11DDCH YT, Fy T - FToA—-—avtk=1

Real (I) Output (Complex to Real Enabled) Complex (1/Q) Outputs (Complex to Real Disabled)
HB4 FIR + HB3

HB1FIR HB2 FIR + HB3FIR + HB2 | HB4FIR+HB3FIR | HB1FIR HB2 FIR + HB3FIR+HB2 | FIR+HB2FIR +
(DCM!= HB1FIR FIR+HB1FIR | +HB2FIR +HB1 (DCMt= HB1FIR FIR + HB1 FIR HB1FIR (DCM! =
1) (DCM'=2) | (DCM!=4) FIR (DCM! = 8) 2) (DCM!=4) | (DCM!=38) 16)

N N N N N N N N

N+1 N+1 N+1 N+1 N+1 N+1 N+1 N+1
N+2 N N N N N N N

N+ 3 N+1 N+1 N+1 N+1 N+1 N+1 N+1
N+4 N+2 N N N+2 N N N

N+5 N+3 N+1 N+1 N+3 N+1 N+1 N+1
N+6 N+2 N N N+ 2 N N N

N+7 N+3 N+1 N+1 N+3 N+1 N+1 N+1
N+8 N+4 N+2 N N+4 N +2 N N

N+9 N+5 N+3 N+1 N+5 N+3 N+1 N+1

N+ 10 N+4 N+ 2 N N +4 N+2 N N

N+11 N+5 N+3 N+1 N+5 N+3 N+1 N+1

N+ 12 N+6 N +2 N N+6 N+2 N N

N+ 13 N+7 N+3 N+1 N+7 N+3 N+1 N+1

N+ 14 N+6 N+2 N N+6 N+2 N N

N+ 15 N+7 N+3 N+1 N+7 N+3 N+1 N+1

N + 16 N+8 N +4 N+ 2 N +8 N+4 N+ 2 N

N +17 N+9 N+5 N+3 N+9 N+5 N+3 N+1

N+ 18 N+8 N +4 N+ 2 N +8 N+4 N +2 N

N +19 N+9 N+5 N+3 N+9 N+5 N+3 N+1

N + 20 N+ 10 N+4 N+ 2 N + 10 N+4 N+2 N

N +21 N+11 N+5 N+3 N+ 11 N+5 N+3 N+1

N + 22 N+ 10 N+4 N +2 N + 10 N+4 N+2 N

N + 23 N+11 N+5 N+3 N+11 N+5 N+3 N+1

N + 24 N+ 12 N+6 N+ 2 N+ 12 N+6 N+ 2 N

N + 25 N+ 13 N+7 N+3 N+ 13 N+7 N+3 N+1

N + 26 N+ 12 N+6 N+ 2 N+ 12 N+6 N +2 N

N + 27 N+ 13 N+7 N+3 N+13 N+7 N+3 N+1

N +28 N+ 14 N+6 N+ 2 N+ 14 N+6 N+2 N

N +29 N+ 15 N+7 N+3 N + 15 N+7 N+3 N+1

N + 30 N +14 N+6 N+ 2 N +14 N+6 N+ 2 N

N + 31 N +15 N+7 N+3 N + 15 N+7 N+3 N+1

IDCM =T v A—v a3,
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#®12DDCH YT, FyF - FToA-—avth=2

Real (1) Output (Complex to Real Enabled)

Complex (1/Q) Outputs (Complex to Real Disabled)

HB4 FIR + HB4 FIR +

HB3 FIR + HB3 FIR + HB3 FIR + HB3 FIR +
HB2 FIR + HB2 FIR + HB2 FIR + HB2 FIR + HB2 FIR + HB2 FIR +
HB1FIR HB1 FIR HB1 FIR HB1 FIR HB1 FIR HB1 FIR HB1 FIR
(DCM!=2) (DCM! = 4) (DCM! = 8) (DCM=2) (DCM! = 4) (DCM! = 8) (DCM! = 16)
N N N N N N N
N+1 N+1 N+1 N+1 N+1 N+1 N+1
N+2 N N N+ 2 N N N
N+3 N+1 N+1 N+3 N+1 N+1 N+1
N+4 N+2 N N+4 N+2 N N
N+5 N+3 N+1 N+5 N+3 N+1 N+1
N+6 N+2 N N+6 N+2 N N
N+7 N+3 N+1 N+7 N+3 N+1 N+1
N+8 N +4 N +2 N+8 N+4 N+2 N
N+9 N+5 N+3 N+9 N+5 N+3 N+1
N +10 N+4 N+2 N+ 10 N+4 N+2 N
N+ 11 N+5 N+3 N+11 N+5 N+3 N+1
N+ 12 N+ 6 N+ 2 N+ 12 N+6 N+2 N
N+13 N+7 N+3 N+ 13 N+7 N+3 N+1
N+ 14 N+6 N+2 N +14 N+6 N+2 N
N+ 15 N+7 N+3 N+ 15 N+7 N+3 N+1

IDCM=F v A—va v

FWIDDCHY TN, FyTF - TP A-—3vtk=4

Real (1) Output (Complex to Real Enabled)

Complex (1/Q) Outputs (Complex to Real Disabled)

HB4 FIR + HB3 FIR + HB4 FIR + HB3 FIR +
HB3 FIR + HB2 FIR + HB2 FIR + HB1 FIR HB2 FIR + HB1 FIR HB3FIR + HB2 FIR + HB2 FIR + HB1 FIR
HB1FIR (DCM! = 4) (DCM! =8) (DCM! = 4) HB1FIR (DCM! = 8) (DCM! = 16)
N N N N N
N+1 N+1 N+1 N+1 N+1
N+2 N N+2 N N
N+3 N+1 N+3 N+1 N+1
N+4 N+ 2 N+4 N+2 N
N+5 N+3 N+5 N+3 N+1
N +6 N+ 2 N+6 N+2 N
N+7 N+ 3 N+7 N+3 N+1

IDCM =T v A—va v

RUDDCHY TN, FyT - TIA—-3 =8

Real (1) Output (Complex to Real Enabled)

Complex (1/Q) Outputs (Complex to Real Disabled)

HB3 FIR + HB2 FIR + HB1 FIR

HB4 FIR + HB3 FIR + HB2 FIR +

HB4 FIR + HB3 FIR + HB2 FIR + HB1 FIR (DCM! = 8) (DCM! = 8) HB1FIR (DCM* = 16)
N N N
N+1 N+1 N+1
N+2 N+2 N
N+3 N+3 N+1
N+4 N+4 N+2
N+5 N+5 N +3
N +6 N+6 N+2
N+7 N+7 N+3
IDCM=F¥ A—va v
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RIDDCH YT, FyT - ToA—- 30 =16

Real (I) Output (Complex to Real Enabled)

Complex (1/Q) Outputs (Complex to Real Disabled)

HB4 FIR + HB3 FIR + HB2 FIR + HB1 FIR (DCM* = 16)

HB4 FIR + HB3 FIR + HB2 FIR + HB1 FIR (DCM = 16)

Not applicable
Not applicable
Not applicable
Not applicable

N

N+1
N+2
N+3

IDCM =T v A—va v

Fo T e TUA—Ta U ET VA= a U AICERE LTS A, DDC 01X HB2 + HB1 7 A WX T L9 (T A—avib4
DOHFEHH 1), DDC LI1Z HB4 + HB3 + HB2 + HBL 7 A VA T 5 L 22 (T A—Ta VI 8 DFEK), TNEFNRES N, &

512 DDC 1134 DDCO A L CHAT —# & 2RI VIR LET, ZOMREEONIHAY T LvEE16ITRLET,

% 16.F7 v 7 DCM! =4, DDC 0 DCM! = 4 (#£3%%%). DDC 1 DCM! =8 (E¥)Di54 M DDC HAY > T

DDC Input Samples

DDC 0

DDC1

Output Port |

Output Port Q

Output Port |

Output Port Q

N

N+1
N+ 2
N+3

10 [N]

QO[N]

11 [N]

Not applicable

N+4
N+5
N +6
N+7

10[N+1]

QO [N +1]

11N +1]

Not applicable

N+8
N+9
N + 10
N+ 11

10[N+2]

QO [N +2]

11 [N]

Not applicable

N+ 12
N +13
N+ 14
N +15

10 [N + 3]

QO [N +3]

1[N +1]

Not applicable

IDCM =7 v A—va v

Rev. 0
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R E

B=

AT, 12 ©y ME#E NCO L F V2 LER (1IQ) I %
Y=o CHERIELTHET, BREERIL, EEANGEEE
TIERBATE S 2 RRERE (IF) 25— 230 REFEK
TUXNMED (F vV TEBER =0H)~EHR L ET,

% DDC DR EMAT—X, DDC 2 ha—/L - LY R
H (LY AF 0x310 & L A% 0x330)D & R [5:4] %1 - T
WCHIE S, AFEED IF B— REYR— T2 ENTEET,
INHDIFET— KX

® WEIFE—F

® OHzIF(ZIF)E—F
® fJ/dHzIFE—FK
® JFXh-E—F

AEIFE—F

NCO & I X H—NA RX—T7 L ENFET, NCO H /A % #
ST, TNV IF AR EETF 2a—=0 7952 ENTEE
EDS

0 Hz IF (ZIF) €—

XY IR EN, NCORT 4 A—T L ENET,
fslAHz IF E—F

EM% RIZFERIZR A 7« IF v 7 TIF P —L NCO A A
—TNER, HRENPHREESET,
TAM-E—F

NSV FINBEICIE T L A7 —/L D 0999 ICFRESNE
3, NCO (FA r—TNV&ENET, ZTOT A« F— ]\’i’ﬁ? L.
NCO BT A =gy« 74 VA R EBERETH 2 LN TE
ESc

X 90 &K 91 i2, FEHAT) LHEBHAIN
T—=Y OB ERLET,

XREY 2% R A

NCO FREQUENCY TUNING WORD (FTW) SELECTION
12-BIT NCO FTW = MIXING FREQUENCY/ADC SAMPLE RATE x 4096

ADC + DIGITAL MIXER + NCO ADC

ﬂb SAMPLING

REAL

REAL INPUT—SAMPLED AT fs AT s

BANDWIDTH OF
INTEREST IMAGE

BANDWIDTH OF
INTEREST

i | | | —f3'/32 f5}32 | | | i
—fg/2 /3 —fg/a fg)8 fg16 OC  fg1e  fy8 fo/a 93 fg/2

| [}

| —6dB LOSS DUE Tk '

| NCO + MIXER L 1

: /l_ ______________________ :

' 2-BIT NCO F !

! POSITIVE FTW VALUES <. " ROUND ((fSIS)IfS x 4096) ¥ 265 (0x555) |

: \\l ______________________ |

: T T !

| fslsj\fslsz

1 C

|

[}

| N

Tl BITNCOFTW= .

: ROUND ((f/3)/f5 x 4096) = 1365 (OxAAB) NEGATIVE FTW VALUES

I_——_______—______——____I/

|

: T T §

1 —f5/32[J fg/32 3
c &

90.DDC NCO BREF1—=>7 -

Rev. 0

7— FOBIR—EHA S
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NCO FREQUENCY TUNING WORD (FTW) SELECTION
12-BIT NCO FTW = MIXING FREQUENCY/ADC SAMPLE RATE x 4096

| ADC QUADRATURE MIXER]
—>®-> SAMPLING 1,
AT fg
QUADRATURE ANALOG MIXER +
2 ADCs + QUADRATURE DIGITAL | REAL 90°
MIXER + NCO 1 PHASE COMPLEX
COMPLEX INPUT—SAMPLED AT fg
ADC
_.®_Q> SAMPLING |2 19,
AT fg
BANDWIDTH OF
INTEREST
IMAGE DUE TO {}
ANALOG 1/Q
MISMATCH M
| | ettt | T T |
| | | | —fg/32 | fg/32 | | | !
—fg/2 —fg/3 fg/a -fg/8  —fg/16 Dc fg116  fg/8 fs/4 413 fs/2

POSITIVE FTW VALUES

—fg/32

DC

f4/32

12-BIT NCO FTW =
N ROUND ((fs/3)/fs x 4096) = +1365 (0X555)

12834-091

X 91.DDC NCO Ak #Fa—=24 - T— ROBIR—EEHAH

DDC NCO & U I XH—Dif% & SFDR
FEEANEEZ I XU T L TR=AN RAEHT DR,
ARA=VDT 4 NH Y IR LT, 52 6 dB DEINH
ALET, EHIC0.05dBOHEIANCO THAELET, IF
VI L TR=ANY RAEW SN ERANEEOLFHERIT
6.05dB (2720 £9, ZD7=®, DDC A > « AT —V T 6 dB
DT A BMEANCLT, ey b0)7/v;</7~/1/|j\7’6‘1§
BOFXAFIv I LY ORLEBRBRETS kv, Zo
BEEMETLZ LRSI ET,

IX VI VBERBATE T R— AN R DB,
BHERI T —@BBICE 1IQ Yo FANEETE L RKMEIE
1414 x ZNVA—L T, UQ T AN UMD b
FEGEEL, T—X By MEZERIF VU 7IEbEDL DI
HERAZ 5125 LT 3.06 dB DK (0.707 x 7/ A —)L) % 3
X —TMZET, X512 0.05 dB DIFZEN NCO THRAEL ET,
X 3‘\'//7 LT R—2ANY ]\’\ﬁjﬁéﬂf;%ﬁ;‘giﬁﬂﬁ{DFO) u+
BE-311dB 1272 0 £,

NCO BN END T —A My —2R « AT YT AFFF, T
TOHAEREENTH LT 102dBe SFDR L W K& 220 £,

BUEFIHA > L—%2 (NCO)

AD9690 (X, 4 DDC (Zxf L CJEH A HE 2 Rl eI T2 12
E'wy b NCO ZA L CWET, 20O NCO AT L. AT
AR MV DCILFa—=r T 385208 TEET, Zh
BRI A VH - Ty THRIIC T VB2 U 7 LTHY
WBLEHIET D2 ENTEET, NCO iF, AT =—=
7 e U— K (FTW) LA 7® Y b« U— R (POW)AZ A LT
RETHZEMTEET,

/\

Rev. 0

NCO M FTW & POW DERE

NCO Ei%ftiix, NCO FTIWICAhEhE 12y h T2
I L v RE SN E S, —fof2 ~fs/2 (fs/2 1XBR <) D ER I
WORWEKY — FTERFASNET,

®  0x800 3—fs/2 DJHE W ZF L7,

® (0x000/% DC %% L 7 (AWK 0 Hz),

®  OX7FF [T+fs/2~ fs/2R DE WA= L £,

NCO AW F 2—=7 + U— NI, kA THETX E4,

Mod(fe, fs)
fS
Z T,

NCO_FTW [ NCO FTW % %7 12 £ k0> 2 Df#fiE,

fold Hz TF L7 AD9690 %> 7V v Z AW (/v 7+ L
=M

fold Hz THE L% v U 7RI,

Mod()iZRIA A (Modulo) . 121X, Mod(110,100) = 10,
EDHE Mod(=32, 10) = -2,

round( )13 & 2 DB, #l 2 1E,
round(-3.4)= -3,

ZORFT VX NAFEIETOREIT VIR LICHEH SN D 2 &I2HE
BLTLEEW (T ARbLT FulEEDF V2 L TRE),

NCO_FTW = round(Z12

=

=

round(3.6) = 4, AMEDLH

— 4177 —
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Bz X, ADC %> 7V > 7 EEEK (fs)AY 1250 MSPS T, ¥ U
T JE L (fo)AS 416.667 MHz DIF 4,
Mod(416.667,1250
1250
L7=m-> T, ZHIEZNCO FTW?D 12 B v | 2 DR TIT.

0X555 [Z AN E T, EoOX v U 7TEEKL, kX ciHE
TEET,

NCO_FTW = round[zlz j =1365MHz

NCO_FTW x f
212
12 £ b POW 345 NCO TRl T, #3» AD9690 F v 7]

F 7213 120 AD9690 NERTOE %« @ DDC F v > R /VRIZRERN
ONAHBIfR Z A S ET,

NCO DOIELWEIED 72 DIZITR D FNEIZHE S T FTW LA ¥

BLO/E/2I15POW LI 22 2 BHTHMLERNH Y F1,

® TRTHODDCHFTW LI RAZIZEALEITVNET,

® T _T?HDDC®POW LV AXIZEALREITVNET,

® SPIMLMATEXADDC V7 Uty by Maffio
T. 7212 SYSREF+ £ D7 H— MI LV, % NCO #fE
R L £,

FTW L2 Z F£720% POW L A Z kT BT _RTOEALN
56T L72#1C. SPl @13 £721% SYSREF+ v % ffi~> T NCO %
LT H2MERH D Z EIZEBR LT EEN, ZoREE,
NCO D IE LWEIWED 7= DIZ BT,

NCO D[EIHA

% NCO (Z1E, NCO DA OPEISE 3 2 5% DN T
Falhl—% - U—FK PAW)BHY T, 45 PAW OFIH U+
v MElE, NCO @ FTW & POW DOFHRE Otk 3 THIT
% POW IZL > TIREINET, 4 PAW ONHA 7 U A b
EIXFTWIC k> CiEENET,

f. —actual = =416.56 MHz

WD 250 EEM ST, F v 7HNOEERD PAW % RT3

ENRTEET,

® SPIZkBHIHIZEMEHT 5 5%, DDC Rfi=> ha— -
LYRZ (LY AXZ 0x300, E» k 4) @ DDC NCO Y 7
ety by baffioT, Fvy7HOTITH PAW
Uy bLEF, ZHIE. DDCNCO Y7 b - Utk vy
e By b2 AT HZLICIVEITENET, DK
#i%, AD9690 [Fl—F v 7N DDC F ¥ > /LD LD
IMHERT BN TEET,

® SYSREF+ v %ffEf4 2% Kk, SYSREF: 22> hm—/L -
LURAS (LYAHF 0x120 & LA X 0x121) T SYSREF+ t
YEAF—7/NL, DDC Al ba— - LITAF (L
TAK 0x300)D £ v H[1:0]T DDC RH %A x—7 15
L X, BEEDOTNTD SYSREF A X N TF v FHNOT
RTO PAW RY vy banEd, ZoFEE, BAL
AD9690 F-~ 7N ®D DDC F v > /ORI, £
W% @ AD9690 F 7N DDC F ¥ kL DFELD £ 5
LICHHHTAZENTEET,

Tx4—

NCO (ZIZT &L« IFx =0Ty, BfEE7 e/ E
ZIFP—LFELTT, NCO iz u— b V3RS E LT
HATsZEicko, ANGES (FEERFELITERR)EBEHS v
VeauynN—=hrLET, EBANEZOLAE, ZoIX—I1k
EEI XY —EMEERITVET 2 >ORFEIREMLEM), HEHA
IEBEOHZE, IFXV—I3ERHI XV —EEEITVET @ A
OFFIE 2 BHOMAREHEH), ZOIXF—1F, HrOF¥
VRNV DATNET (FEEEITERE) KO CEEEZ T L
T, ERANEITEEZEHA S OFEIRIT, DDC 2> ha—/L -

LOZRZ (LYAFZ 0310 & LY 2 Z 0x330)DEy b 7 &M T,
% DDC 7' v 72k L CTEBICHIET 5 2 LN TEET,
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FIR 7«1 JL%
BE

4y hOT VA= a2, B—RA =T R R HR
A VOV AISE (FIR) 7 4 /L% (1K1 8812759 HBL FIR, HB2 FIR,
HB3 FIR, HB4 FIR)3®H D £7, T bH D7 ¢ )L LA
AT —=VDHATHVET, HETLHX¥ V7% DC (Frv V7T
JAME = 0 H)ETFT %, ThEDT 4 L Z BRI
T b= NETT 2 &R, EE T 5 Mg o2
Bite v U 7% LT dT 0 i UEBREMREZ 2L L 97,

HBL1 FIR IZHIZA R —T V&, NANRTHZ LIETEEY
Ao HB2, HB3, HB4 FIR 7 4 VX ZA T v a v ThiID,

£ 17.DDC 7 4 L2 D4

WD T s L= RTINS NIRRT D ENTEET,
FAT T, BRI N—T N R« T 4 VE 2 Etedigiigt 7 a
VERLET, TTOr—AT, AD9690 ® DDC 7 (/L Z U
7 e A7 —U0F -0.001 dB LA T i@ Y > 71 & 100 dB
UL EDRIEEISYT VR LB 2R L £,

#1810, HEOBEERY v TN By NET WA 2 MK
T DRI EE T 0 K LA R L ET, £ DDC DT 4 vH Y
VT AT —=UDT VA= a i, DDC 2 br—L - L
PAH (0x310 & 0x330)D &' H[1:0] %4~ THEBNZHIE T =
ENTEET,

Real Output Complex (1/Q) Output
ADC Output Output Pass-
Sample Half-Band Sample Sample Alias Protected Band Alias
Rate Filter Decimation Rate Decimation Rate Bandwidth Ideal SNR Ripple Rejection
(MSPS) Selection Ratio (MSPS) Ratio (MSPS) (MHz) Improvement (dB)* (dB) (dB)
1000 HB1 1 1000 2 500 (1) + 385.0 1 <=0.001 >100
500 (Q)
HB1+HB2 | 2 500 4 250 (1) + 1925 4
250 (Q)
HB1+HB2 | 4 250 8 125 (1) + 96.3 7
+ HB3 125 (Q)
HB1+HB2 | 8 125 16 625()+ | 48.1 10
+HB3 + 62.5(Q)
HB4
500 HB1 1 500 2 250 (1) + 192.5 1
250 (Q)
HB1+HB2 | 2 250 4 125 (1) + 96.3 4
125 (Q)
HB1+HB2 | 4 125 8 625()+ | 48.1 7
+ HB3 62.5(Q)
HB1+HB2 | 8 62.5 16 31.25(1) 24.1 10
+HB3 + +31.25
HB4 Q)

LF— N FY LT g B Y 7 L BB SNR 2035 = 10log (B kiR (fs/2)).

% 18.DDC 7 1 L AT YIER LKREL

Alias Rejection | Pass-Band Ripple/ Alias Protected Bandwidth for Alias Protected Bandwidth for
(dB) Cutoff Point (dB) Real (1) Outputs? Complex (1/Q) Outputs!

>100 <-0.001 <38.5% x four <77% % four

90 <-0.001 <38.7% x four <77.4% x four

85 <=0.001 <38.9% x four <77.8% x four

63.3 <-0.006 <40% x four <80% x four

25 -0.5 44.4% x four 88.8% x four

19.3 -1.0 45.6% % four 91.2% x four

10.7 -3.0 48% x four 96% % four

Y four=ADC ASj > 7L -

Rev. 0

L— |k fs/DDCT ¥ A —v 3 vk,
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IN—DNNV K44

AD9690 Ti%, ADC il T — 4 DT ¥ X )U5 S AR & AT HEIC
T5 4 HON—TN R e TN FENELET, HBL FIR X
WA F—T NS, NANRRTH I EFTExEHA, HB2,
HB3., HB4 FIR 7 4 VX (34T a v Thi=H, mWiHiy
VT L= RTINS RATHZENRTEET,

HB4 7«44

KOIDT L A= gt 20 N—T7R_ R, m—R FIR 7 4
VA (HBA) Tk, KMEEA M ISRt 11 ¥ v 7 %t
. EEREE T VAR EBRA L TWET, HB4 7 4 VX1,
BHEHH D (T A—Ta vk 16) $REEEE N (FyA—
a vt 8) AERhE LIZBAICoAEPNET, TOMDOES.
DT 4IVEF AL NRNRENET, #£ 19 £X 9212, HB4 7 ¢
B DR EIEEERLET,

XK 19.HB4 DT 1 L2 {RE

R 20.HB3 7 1 L2 DFH

HB4 Coefficient Normalized Decimal Coefficient
Number Coefficient (15-Bit)
C1,C11 0.006042 99
C2,C10 0 0
C3,C9 —0.049316 —808
C4,C8 0 0
C5, C7 0.293273 4805
Cé 0.500000 8192
0 B
\\
20 N

y AN

MAGNITUDE (dB)
|
[«2]
o

-100 \

-120

0 01 02 03 04 05 06 07 08 09
NORMALIZED FREQUENCY (x 1 RAD/SAMPLE)

12834-092

92.HB4 7 4 LA DB

HB3 74 L%

2O0HDT A= a2, "= K, B—XZXFIR 7 4
JVE (HB3) Tk, KEEE M IcRkEb Sz 11 % v 7 %f
. EERE T o VAR EBRA L TWET, HB3 7 4 VX,
BHEBH S (T A—a vt 8 £721% 16) £-13EEEN (5
VA—Tavb 4FIE8) AL LELAICORERLET,
TOMDOEE, ZDOT 4 NVFF AL RRAEINET, £ 20 LK
93(2, HB3 7 4 V& DIREK LI E R LET,

HB3 Coefficient Normalized Decimal Coefficient
Number Coefficient (18-Bit)
ClCc1 0.006554 859
C2,C10 0 0
C3,C9 —-0.050819 —6661
C4,C8 0 0
C5,C7 0.294266 38,570
C6 0.500000 65,536
0 =
\\
20 N
- A\
; \
[a)
2 60 \
z
(O]
g s \
-100 \
-120 }

0 01 02 03 04 05 06 07 08 09
NORMALIZED FREQUENCY (x r RAD/SAMPLE)

12834-093

93.HB3 7 1 LA DKE

HB2 7 4L A

3OHDODT VA=Y g 2, N—TNRU R, B—/RZAFIR 7 4
JVE (HB2) Tk, IREEE M Ickib Sz 19 % v 7 %f
. EERE T o VAR EBRA L TWET, HB2 7 4 VX1,
BB (T A—a vk 4, 8 £71F 16) F X EEHD
(FoA—avth 2, 4 £33 8) ZARE LI-SAICOME
LS, ZOMDEE, ZDOT 4 N2 IFTAALRNZENET,
21 LM94IC, HB2 7 4 W Z DRI & InE AR LET,

%= 21.HB2 7 4 L2 DR

HB2 Coefficient Normalized Decimal Coefficient
Number Coefficient (19-Bit)
C1,C19 0.000614 161
C2,C18 0 0

C3, C17 —0.005066 —1328
C4,C16 0 0

C5, C15 0.022179 5814
C6, C14 0 0
C7,C13 —0.073517 —19,272
C8, C12 0 0

C9, C11 0.305786 80,160
C10 0.500000 131,072
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0 £ 22.HB1 7 1 L2 DEHK
\ HB1 Coefficient Normalized Decimal Coefficient
-20 ™ Number Coefficient (21-Bit)
C1,C55 -0.000023 -24
g 0 C2,C54 0 0
8 C3, C53 0.000097 102
E \ c4, C52 0 0
§ 0 C5, C51 -0.000288 -302
\ C6, C50 0 0
100 C7,C49 0.000696 730
f C8, C48 0 0
120 "/\ C9, C47 -0.0014725 -1544
0 01 02 03 04 05 06 07 08 09 % C10,C46 0 0
NORMALIZED FREQUENCY (x T RAD/SAMPLE) ] C11, C45 0.002827 2964
C12, C44 0 0
94.HB2 7 1 L B DIEE C13,C43 ~0.005039 5284
C14, C42 0 0
HBL 7 4 L% . C15, C41 0.008491 8903
4 SEBDOREDT VA —va vt 20 N—TNR K, m—/RA C16 C40 0 0
FIR 7 4 /% (HB1)TiL, {RIHE BT I Haii{t 417z 55 ¥ c17’ c39 0013717 14383
v 7 SR, BERE T 4 VAR SR LTV ET, HBL 7 ClS’ c38 0 ' 0 '
AIVHILFNCA F—T NS, NANRATHZ LI TEERFA, '
522 L9510, HBL 7 4 /L ¥ DSk b 5 5 7 L £ 4, C19, C37 0.021591 22,640
C20, C36 0 0
0 - C21,C35 -0.033833 -35,476
\ C22,C34 0 0
-20 C23,C33 0.054806 57,468
\ C24,C32 0 0
g 0 C25, C31 ~0.100557 105,442
g . €26, C30 0 0
E C27,C29 0.316421 331,792
g w0 c28 0.500000 524,288
-100

0 01 02 03 04 05 06 07 08 09
NORMALIZED FREQUENCY (x r RAD/SAMPLE)

12834-095

95.HB1 7 4 L& D
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DDC ALY RT—9

% DDCIL, MILIZHIHEND S A v « AT —VEPFNBLTWE
Ty AT 0dB £/-12 6 dB 2BIRTHZ LN TEET, 2
XU T LUTERBATNMETER—ANY Ry BT 5 b
X%, 6dB DHFA L EARX—TNANIZLT, EEXAFTIv L
VYORLERAE Y FOT LA — LNTHZET S N
HEREINET,

IFX VT LTHEBERATMEEEZRX—ANY RZ 7 VBT
HExF, IXV—NEELAATFIvILTVRLERDE Y
FOTZNR— VN TEEIZERELTWADZD, 7 A ok
RETTN, 7T arD6dB 7 A v afli> TIRWEERE %
fETHZ b TEET, HER FEEEBAT -V rHEHT
B8, HBLFIR 74 VED 2 DDOEWBICLBE T YT
FAA RS ET (1196 B ),

DDC #ER¥EHEH#

4% DDCIIMMNZIHIME S 2R ERER T vy 7 2B L
TWET, BRI ERERT oy 7 TIE, 74N F VT -
AT = DT 4 V4 (HBLFIR) & fold HEHI Y —%H
FERL G527 v 7ERLET,

BEOT v TESHME, HREEIX—0 Q MBIIAEIL/RDD
T, UVEEENET,

X 96 |2, HHFEL EHEBROBMIL LT 0y 7 MERLET,

Wa N
HB1 FIR GAIN STAGE
COMPLEX TO
LOW-PASS REAL ENABLE
FILTER
0dB
- B l 2 g »10] /REAL
6dB
_\_ :
COMPLEX TO REAL CONVERSION h
0dB
» OR L
6dB cos(wt)
Y
W <> —
—A
sin(wt)
0dB Q
oy (¢
08 &
J
LOW-PASS
Q FILTER 0dB 0 o
- —4>>l 2 = OR o
—\_ 6dB
HB1 FIR J L ) g

M 96. R RHELBENOTOY I K

Rev. 0 — 46/77 —




AD9690

DDC D& EHl

#2312, W< 2h» DDC

% 23.DDC DFEHI

HEFDOL VAL BREMERLET,

Chip
Application
Layer

Chip
Decimation
Ratio

DDC
Input
Type

DDC
Output

Type

Bandwidth
per DDC*

No. of Virtual
Converters
Required

Register Settings?

One DDC

2

Real

Complex

38.5% x fs

2

Register 0x200 = 0x01 (one DDC; I/Q selected)
Register 0x201 = 0x01 (chip decimate by 2)

Register 0x310 = 0x83 (complex mixer; 0 dB gain; variable IF;
complex outputs; HB1 filter)

Register 0x311 = 0x00 (default)
Register 0x331 = 0x00 (default)

Register 0x314, Register 0x315, Register x0320, Register 0x321 =
FTW and POW set as required by application for DDC 0

Two DDCs

Real

Real

9.63% x fs

Register 0x200 = 0x22 (two DDCs; | only selected)
Register 0x201 = 0x02 (chip decimate by 4)

Register 0x310, Register 0x330 = 0x49 (real mixer; 6 dB gain;
variable IF; real output; HB3 + HB2 + HBL filters)

Register 0x311 = 0x00 (default)

Register 0x331 = 0x00 (default)

Register 0x314, Register 0x315, Register 0x320, Register 0x321 =
FTW and POW set as required by application for DDC 0
Register 0x334, Register 0x335, Register 0x340, Register 0x341 =
FTW and POW set as required by application for DDC 1

Two DDCs

Real

Complex

19.25% x fs

Register 0x200 = 0x02 (two DDCs; 1/Q selected)
Register 0x201 = 0x02 (chip decimate by 4)

Register 0x310, Register 0x330 = 0x40 (real mixer; 6 dB gain;
variable IF; complex output; HB2+HB1 filters)

Register 0x311 = 0x00 (default)

Register 0x331 = 0x00 (default)

Register 0x314, Register 0x315, Register 0x320, Register 0x321 =
FTW and POW set as required by application for DDC 0
Register 0x334, Register 0x335, Register 0x340, Register 0x341 =
FTW and POW set as required by application for DDC 1

Two DDCs

Real

Real

4.81% x fs

Register 0x200 = 0x22 (two DDCs; | only selected)
Register 0x201 = 0x03 (chip decimate by 8)

Register 0x310, Register 0x330 = 0x4A (real mixer; 6 dB gain;
variable IF; real output; HB4+HB3+HB2+HBL filters)

Register 0x311 = 0x00 (default)

Register 0x331 = 0x00 (default)

Register 0x314, Register 0x315, Register 0x320, Register 0x321 =
FTW and POW set as required by application for DDC 0
Register 0x334, Register 0x335, Register 0x340, Register 0x341 =
FTW and POW set as required by application for DDC 1

Hfs=ADCH¥ > 7+ L— ],
2NCO D IEFHEEDT=DITIE,

Rev. 0

FLil A HEEkiE I, —0.001 dB LLF il v o~ 7 v & 100 dB LA OISR 0 K LBRE AR L £,
FTW L VA X E721X POW L P A XITHkT BT R TOEARNGE T LI2IZ, SPI £721% SYSREF: & % {# - T NCO # [A#i{bd 2 &4
ERHY FEF, POV TIL. NCOREHEDE S > a v BB LT ZE,
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TOAIIHA

JESD204B € 23— T —RADHE

AD9690 OF ¥ X L%, JEDEC #E¥E JESD204B 5 — 4 + =
YA=BY )TN A S =T 2= AL TT A S
MTWET, JESD204B IE, U T/« f v H—T7 = —A%k{f
> THe K 125 Gbps O L — 38 T AD9BY0 & 7 4 /LALELT /R
A A&BHiT 570 b 2L, LVDS 2135 JESD204B A
VHE—T 2 —ZADFELE LTI, F—F A B —T 2 —AD
BRSBTS 5 R — REMEZHIRL, a2 A—gindy s - F
PNAADNRY r =Dk TE D Z LR EN DY £,

JESD204B DIBE

JESD204B 5 — X #5711 v 7%, ADC HDRT LL « 5 —H
ETL—LIEBL, 8 By b 10 By MERLEITV, SHIT
FTar DRI T T T B To T YT AT — 42 %
o LET, ib FIFRED Y v 7 DA =3 % VAN R
RHIESCT (R s 3— ) BT S L— RN R —
SN TWET, FOMOEKIESTTIE, FDO%OFRM %R
LT —H « AN —2WNITHAAEN TV ET, JESD204B L
—ROBENEIE, VU T VT EERESEDL D
JESD204B A > H — 7 = — ADFEMIC OV TIE, JESD204B Hik
BTSN,

AD9690 ® JESD204B 7 — X EET7 v 7 ik, 12DV 7Tkt

LC 1{HOWER) ADC ¥ 723K 4 @O = /3—% (DDC

DA RX—TVEE) ZRIESHEET, Vorid LR 2K £

1L 4 Ko JESD204B L— > #HHT AL HICRETHZ EMT

X F 9, JESD204B {LARILY vV A ERT DHDELHED T A—X

EREL, Z2NH0/8T A—4 X, JESD204B h T A v ¥

(AD9690 /) & JESD204B L — (0¥ v 7 « FA ZAH)

OMT—HTILENHY 7,

JESD204B U > 7 &, IRD/INT A —HIIHE-> THRESNE T,

@ L=1L—r/ arnR—F - FTRAZ (VI HIrDL—
“H)(AD9690 DIE =1, 2. F£7-11 4)

@ M= NR—H - FNRAZAHIZY DI =45 (V7
B O T L = FE)(ADISI0 D =1, 2, £721% 4)

@ F=17L—LHblz0DA 7Ty (F—FZ0N=EY) ¥
(AD9690 O fii =1, 2, 4, 8, =1L 16)

® N =H%rFAHi-vory Mk JESD204B T — K - Ho
X)(AD9690 D = 8 F 721 16)

® N= = /3\—X/5fifhE (AD9690 O = 7~16)

CONVERTER 0

IZEE T,

® CS=Hr7Ablvoarba— - vy ML (ADIBIO
Offi=0, 1, 2, £/ 3)

® K=<NLFT7L—LbHlhD7 L —21E (ADII0 DfE = 4,
8. 12, 16, 20, 24, 28, F£7/-1%32)

@ S=SUITNearnN=F/TL—h AT NVHTZYD
EEY 7V E (ADI690 OfE =L, M, F, NIZHESE HE)
HUIZFRE)

® HD=E#EET—F (AD9690 =L, M, F, NIk AEH)
(ZERE)

@ CF=7JLlL—L-uavyl W AT,/  aL"—=4 «F )4
Z 120 OFIE T — Rk (AD96I0 DOfE = 0)

97 |Z. AD9690 JESD204B V > 7 Offilgik Li=7 1 v 7 X%
RLET, T 740 Tk, AD9690-500 (X 1 o/ X—HF & 2
L—r&ERAT D X9, AD9690-1000 (X 1 =/ 3—H L 4L
—VEERTLHLIIC, ERNERREINTWET, ADISI0

TIHEFOMDOHAZ~A X« AT a0F, SPL LY AKX -« <
O TDI 4 ITREVI AR o THRESNET,

T 7 4 h T, AD9690 NTHK I L X—ZnHD 14 By b -
AUN=H - T=FRE, 22500477 v F By FDOT—H)NT
SEENET, By b 13 (MSB)~t v b 6 BIEHIDOA 7T v h
2720 Ed, 2 2BOA 7T v bE, By h 5~Ev k0 (LSB)
L2y hOT—L-Ey MZRDEST, T—/ By M
Yo Edils v A LD~ A EBRET DD &ﬁf%
9, £/-T7— - By ME, A——1L Y SYSREF+, %
ixmET s 77 A hERTa s ba— - By N TE X
DT ENTEET,

Bonz 2 504 7Ty bME, AV TUTNTHIENTEE
T, 2L, R TUTNMEA T arTHhY, RLT VX
Voo T =K e XY= EEET ORI, AT MV BT D
BAEEIET DO T 2 2 RSN EST, A7 T
TITHE, N1+ x¥ + xS & L 2HAR—20 AR T
NI ZLEBRALTWET, LYy—ROF 27 707 F%,
A7 7T %EAOA LR A—Y 2 T,

25047 Ty MI, EDO% B8 EY M0 By ks mra—H
THEbENET, 8y 10y ke a—HF 8y
FOF—% (A7 T v MERVIALTINE 10 By DY R
MBI L ET, 98 |2, ADC°H 14ty |k« F—Z %1
DHL, 7=/« By FZBML, 2 50X 7T v vVeAT T
TN, TNEDF 7T v a2 200 10 By b« RV
BT D ke R LET, K 98I, C2 2 hra—/L Bk
EHHTIEOT 740 s T—H c T x—~v bERLET,

MUX/

JESD204B LINK

FORMAT
CONVERTER (SPI
INPUT ADC »| REG 0x561,
> REG 0x564)

[ » SERDOUTO-,
SERDOUTO+
LANE MUX

C?LN,\TARF?L L | AND %@TP'NG SERDOUTI-,
(SPI REG 0x570) REG 0x5B0, SERDOUTL+
L»| REG OoB3. |» SERDOUTZ.
REG Ox5B5, SERDOUT2+

REG 0x5B6)
- SERDOUT3-,
SERDOUT3+

SYSREF+
SYNCINB+

12834-097

K975 VI 0K L-T0y Y R—JIILEEIEE— K (L2 X4 0x200 = 0x00)
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JESD204B
INTERFACE
T%SEGP /SIEE;N JESD204B DATA
REG 0x551 TO LINK LAYER TEST
JESD204B REG 0x558) PATTERNS B
LONG TRANSPORT REG 0x574[2-0]
TEST PATTERN
REG OX571[5]
— > SERDOUTO+
ADC TEST PATTERNS L SERIALIZER =9 gEppoUT1:
(REOX550, — CONg'FISQl,TCETION > ?CRAI’X'BL%'Q —— 8-BIT/10-BIT
REG 0x551 TO +x14 4 x -
REG 0x558) s < | opmional) o ENCODER [a]b} {i[i[a]b} [ii]
° = = =
JESD204B SAMPLE oo TR SYMBOLO SYMBOL1
CONSTRUCTION 5 5 5 5 [a[b[c]de[f]g[h[i]i]
o 0O o O c t[g]h
.- s TS EIRIe[ale[Tfo]n[ 1]
ADC A12| A4 | S6 1 S6 |
TAIL BITS AIL[A [ S5 1S5 |
0x571[6] AL0[ A2 4 | 54
A9 | A 3 | S3
A8 [AD 1S21S2 |
A6 | C2 | SL]S1]
LsB[A7] T LSB [S0[S0]
0
8
3
CONTROL BITS 2
B
98 ADCHAT—4R - RA—FT—R - TJL—227
TRANSPORT DATA LINK PHYSICAL
LAYER LAYER LAYER
A A A
r N N Rl
PROCESSED ALIGNMENT :
SAMPLE FRAME 8-BIT/10-BIT CROSSBAR
SAMPLES — - H SCRAMBLER |H CHARACTER H H H SERIALIZER OUTPUT
FROM ADG CONSTRUCTION [[]CONSTRUCTION GENERATION ENCODER MUX
. J
N g
SYSREF= * E)
SYNCINB* §

99.7—%4 -

HEEME

X 99 OV 7 KT, JESD204AB N— R =7 R4 5
TNVAADPHHEEAE TCOT—X « 7un—4RxLET, 20
WERIE, BE VAT LAORMWHR LA ¥ —OBIAL b
TWBA—T v e V=R e A=V T T 47 (0SI) T /A5 E
HEND LAV —ICHETHZENTEET, TNHDOLA Y
—iE, FFUAR—F - LAY —,
MELAY— (VT ITAF LM KT AT,

FSORR—FE
FTZUAR—=b LAY —TlE, T (P Tned7rvar
Oy hr—/b - By hTHiEK)%Z JESD204B D7 L — AJERE~
FEOTRyFUTLET, ZO7L—AEZ8EY AT
vk BBy FOTF—F-Try7) IHISLET, ZNHOA
Ty MITFT—H V7 - LAY—IZELNET, FTR
AR—=hF LA FT—TOv LTI, VT - RTA—=EMD
BHINHEAITHE SN E S, LBERGE, ET—FLOF
Yy T EHOLIZHT— - By "BENET, kX EME
>T, h¥ 7N (JESD204B U — RYNDT —/v - By MEEK
HDHZENTEET,

T=N'-N-CS

T—=2 )Y E

T—=H U7 LAY —IZIE, VI BN LT —XE2ET
BLNALOBERERHY F4, ZNOHOBEREL LTI, 7Y 3
VDF—=H e R FG T YT wAFFy TR —
TIA A2 L) T HOHEBESCTORA, 8 By b -
FIT o bDI0E Y ks URAADFEETALIRERH Y 97,
Flo, T—X V2T - LAY TR, A = v VEERRED L
— T IA A =R (ILAS) A EET DHEREL H Y
F9, ZTiE., FTUAR—bK - LA Y — DR EHEZ MR
BRI LY —R"MERAT DY I RET 2 NEENET,

Rev. 0

Fel Uy A

JA—

MEE

WL AY—1Z, YUT AT avy - L— NTrZ vy 7ERH
EINAEERECHEINET, ZOLAY—Ti%, WHT—
AWML L=y, 2 b=y, ¥ 4 L—00EEEEYT
b F=ZIZE R ENE T,

JESD204B 1) ) DM (EZEMDY) VO D
FESTALER)

AD9690 ® JESD204B T A v H (TX) A V& —7 =— AL,
JEDEC ###& 204B (July 2011 specification) CHEEN D77 F
A 1LNTEELET, V7R, =2— R« 7 v—"7
HF L SYNCINB:, FI#iL—> « TIA AL b« —H U A,
=Y — T=HBIOPZT —FTIEOK AT v 72 pE & ivE
7,

a—F -4 )L—7RH (CGS)B LU SYNCINB=

JESD204B L3 — NN F—H « AU —LANTHK 10 b - v
VIRV ORB DR & R AN CGS T, CGS 7 =— AT
I%. JESD204B %{E7 1 v 7 13/K28.5/ R a— R&EEEL
FI, L—NE, Fry s LT —XOFA (CDR) Hifiz -
TANTF—#% « A U —LHNTIK285/ 2R a— REFET
MBERHY ET, CrciEEEnzy o RmmE, JESD204B 1
EoHMEEICHES N2 — FT1)

L —\E, AD9690 @ SYNCINB: B o am— « LLZ LT
FIHAEE SR 2317 L £9, WRIC JESD204B E{E L /K v >R
Nea— ROEFEERBELET, Lyr—DEbahz%, D
el A HOERET S IKI VU HRL - a— ROZEEHLE
4, LT SYNCINBxD 7 ¥ — b 2R L £ 4, ®IZ.
AD96Y0 T DI —H )L « ¥ L F T L—L « 71y 7 (LMFC) D
BERTILAS 45 L £,

a— R« ZA—TRH 7 = — OOV TIE, JEDEC fE#E

— 49/77 —
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JESD204B. July 2011 D& 7 v =2 5331 #BWL T Z&0,

SYNCINB+ ' OFEifES ., SPI MH#lfH+ 2 2 LR TExET,
SYNCINBz* fE51%. ¥ 7 #/L kT DC 4 LVDS £— KNE
FICR o TWETN, Yoy FCEREIT5 26 T %
4, SYNCINBx V' VEIEDOREICHOWTIL, LY AKX 0x572 %
ZRLTL &N,

LYAZ 0572 D R4]l2t v F LT, SYNCINB+ B> %
CMOS (> 7y R) T— FCTIMET A L O ISRETH I &
HT&E£J, SYNCINB+%Z CMOS £— K CTEIfES B2 E1T.
CMOS SYNCINB /£ 5% £°> 21 (SYNCINB+) (Z#6i L. &2 20
(SYNCINBO)Z 7 u—TF 4 7 DEFIZLET,

A=x) (HERE) L—2 - FSAAVER =45

R (ILAS)

ILAS 7 = — XX CGS 7 = — XDHITH =X . kD LMFC B/
SEtENET, ILASITZAHO~ALF 7 L— LTSN, IR/
UV a— R E . IA VRV a— RRKkbY &, %
NFEIRLET, ILAS IE, IRl LR - a— REZFnizfil
0N 255 DT « F—HA <L F T L—A3)ERETHZ
LICXEVBBENET, 2FADAF T L—ATiE, 3BHD
XFENPOHRED IV IRET —ANEEENET, 2 ZBHOX
T, VU IBRET — A BRITHIK Z & 2R+ 5I1Q0 v R
e a—RTT, TRTCORET—H « Aay MNIEFT 7 -
F—ANEDLNET, ILAS > —F A (F, AT TUTEN
ES VIR

ILAS > —4 o ADRERAZK 100 (IR LET, 4fHO~LF 7 L

— AIFRONER G ENET,

® <ILFTL—2Ah1, [RI RN a— F(K28.0)ThlkS
. IAL T RV - a— R(IK28.3) TR Y £,

® <)INFT7L—12, [RI VRN a— RRTRBSh. QY
VARV - a— R(IK284)), AEDOREXT Ty b DY UK
ERT A=K (R 24 ZR)BHEE, IA RV e 2— KT
o ET, ZLONRTA—FEIL, BE- 1OKRFTIEEFHEHL
£7

® <ILFTL—Ah3, [RI RN 33— R(K28.0)THlMKS
A IAL VRV - 33— R(IK28.3)) T D 77,

® <IILFTL—Ah4, [RI RN 33— R(K28.0)THIKS
o IAL S RV - 3 — R(IK28.3) TP Y £,

A—H— - F—EELUIS—HH

A=Y XN b=V TITALRAUE « =TV ANET LIzt
2, 2—HY— - F=EREEFEINET, BF. OEO>DOT7L—
LANTIHEH, T_XTOXY T 7 XA R2—Y— . FT—HLRARZIN
FTN, Jlb—hruay e FTL—L0 7y 7 EH
EEDHZTHEDIL, TEPEORMERMI-T & &, LT
ZIF[Y VRV s a— REIIIAIV VBRIV « =KD T T4 A
VINXFETEBEMZILAI=ALARHY T, 2D OEMIT,
HERI T TN e F—=H LRI T T s FT—F kL TR
VET, TIHARNT, AV T T AEEIZAR—TLENT
WETN, SPIZESTT A RAD—T AT HZENTEET,
ARYZUTN e T—=EOYE, 7L—ADDLY DT XTOIXL
5 OXFC 23 [FIv RV« a— RCTE#Z b, vV F 7 L—A
DDV DT RTHOLF OXIC NIAIY VRV« a— R TEHZ
LET, JESD204B L — 8 RX)IE. ZEF—% - A R U —
LANTIFI VR« a—REIAIS VR « a— R Zi~_T,
CHNORTHETAHMBEBTEAEL TS Z L 2R LET, T4
LARVWLEDIFIY AR« 23— REZIZIAI ARV - 23— K
EROTBHE, V= REEATFIVvIETIA A N
LTCZORBMITHLLET, T 4 7L —LLDEWVH
SYNCINB+ (547 % — b L CHZICHFWZBLES, JF
ARG T T) e T—ROYE, T D 2 7 L— ADORKILT
DT HELE 2FHOXY T 7 XZNRT7 L—LDEEDEEIX
[Fl >R s a— KT, w/VF 7L —2DKEEDOGEIXIAIY
VRN e a—RT, ENENEBRZONET,

TIA A PXFEOFAIL, SPI 2o CEF TS LENTE
FT, Tb—Ah T TA AL MLFOFA (FACI) (X, T 74V
FCAX—TNEINTWET, U IZHIBEOFEHIZ OV TR,
AEY vy TFOEBEIT a3 DLIAE 0X571 BB LT
0,

8EYbF/10Ey b-Toa—4

8ty h 10ty -zra—=FF 8V - ATy
10 By b« URAAEHRL, LB U CHIESIFEE A MY
— AR ALET, JESD204B T SN AT 2K 24 12
RLET, 8EY R0 Y b s =va—F 4 U7 TiE, B0
VURNETHRED 1 L 0% Z LK V{EFD DC RNT A
PHFELE T,

8w LR/ 10y ke f X —T =—A|21%, SPILHIEITX
LT arinbET, INLOEMEICIE, NA SR L NiR
NEENET, 2NbDF T avid, FUVZL Ty hx
> K OFEfHtiD v T 7Ny a—hk « V—LTF, 8y h/
WVEYy b 2 a—FOREIZONTL, AT - w7 DE
7arDULYAL XET2[2:11% 5L T30,

|K|K|R|D soe D|A|R|Q|C soe C|D ooe

D|A|R|D

oo D|A|R|D soe D|A|D|

END OF

START OF START OF LINK
ILAS CONFIGURATION DATA

MULTIFRAME

f

START OF
USER DATA

12834-100

100 48L—> - FSA AV - ¥—H VR
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%< 24.JESD204B TEA SN 5 AD9690 I+ v > o &

10-Bit Value, RD* | 10-Bit Value, RD*
Abbreviation Control Symbol 8-Bit Value =-1 =+1 Description
IR/ /K28.0/ 000 11100 001111 0100 110000 1011 Start of multiframe
IA/ /K28.3/ 011 11100 001111 0011 110000 1100 Lane alignment
1Q/ /K28.4/ 100 11100 001111 0100 110000 1101 Start of link configuration data
IK/ /K28.5/ 101 11100 0011111010 110000 0101 Group synchronization
IF/ /K28.7/ 111 11100 001111 1000 110000 0111 Frame alignment

1 RD = running disparity,

MELAY— (F34M4/)HAD

FTOANEA, 22T, i@

AD9690 D¥WFE L A ¥ —|%. JEDEC FE¥E JESD204B. July 2011
THEESNS RTAARATHEENTOWET, T 740 hT, 3
BT A NIRRT =T v T LET, RTA3THE 100 Q D
HAF w7 NI A > C, ARERKEZ/NELTVE
7

£ L —/NANIT 100 Q OEEKmERI AT 5L, Ly —
NTCAFMEN 300 mV p-p B HLNET (X101 BH), H BT,
TN R50QKmEERT AL TEEST, YL
T NI AR 2854, #&uEEIX DRVDD/2 (2720 £3,
I TRWESIE, 01 uWFOAC KAy T v EffioTy v
Ny REEEEmTHIENTEET,

[}
| Vaxcm !
! 1
| 500 1 0a !
DRVDD 100Q 18 3500,
T DIFFERENTIAL | I
0.14F  TRACE PAIR ] !
SERDOUTx+ ) i : H
- I
100Q 3 OR : RECEIVER
! 1
T

serpouTx- P—I—&___ ) T
€7 0.1pF
OUTPUT SWING = 300mV p-p DE— Vem = Vexem

X 101.AC #A T ¥ 2 L H HRIH D F

12834-101

AD9690 7 ¥ Z )LHI JIEH A Z A ASIC R° FPGA D L 3 — 32 A
VE—T 2 —ATELZD, A ADLNWERETEN- AL ¥
F o THREERRMET S Z LN TEE T, 1AD 100 Q ORI
HTELET L —NANOEITHE R LTz 1 &b 1 RO
BHEREINET, TUVXAHNOREME—RiX, 12V O
DRVDD EIFE®D 1212 (Vom = 0.6 V)EHBIFJIC S T A SNET,

HArrvy—nevPyso DCHEAICOVTIE, K 102 2%
LT ZE0,
DRVDD 100Q
T DIFFERENTIAL
TRACE PAIR
SERDOUTx+ o )
v J g
100Q 3 RECEIVER
a )
SERDOUTx- [? |/ B

OUTPUT SWING = 300mV p-p DG— Vem = DRVDD/2

X 102.DC & T 2 L H HRimEDFI

12834-102

Rev. 0

BT LU — SRR 2R WA E I ER Y — R
BLRWEAITIE, #A IV TEERBELET, Z0kH 7%k
AAIVTEERBGIET DD, REI—VEXZ 6 A4 F
(15cm) LAFiCnz, ZEjH 8% — 2 2[R LR & THWIIE
WEEICT D Z s E 9,

103 &£} 108 |2, =N ZEH 10 Gbps & 6 Gbps TEIET
AD9690 D1 L—NIDOWTC, TUXNHNT—% « T A, XA
Lo A UB—INLERE (TIE) Vo X s EARNT T A NAXT -
=T OFERLET, HIT—FDT 71V k- T —~<v
NI 2 OWiEk<TT, HHF—4% « 73—~y b 2EFTTH L&
. AFY =y FDEBI T a L (F 36 DLIAE 0x561)E S
LT E&EN,

TAIVI7ZVR

FAZUT 7V A (L aTAP0T0O—F) ZEH L, HELE
fifl AR L)Y JESD204B LAk A7z S eV RRETH ., Ly —
WReTA BATTTh AT EWMESEDLZENTEES,
T AT 7 AL, FEABIRRKENTZDO L =R
0y EFHETERNEEZICORERA LT ZEV, #EE IR
BTIX. WEHEIYIBOEO 20 LT 4 A=—7 L L TW
FT, IHIC, BWI I TREIBELT 42077 VAEE
WE/AF—=TNTHE, L= T A « AT 7T LI
FELET, BMTH EMOPKRELREDT, T4 T 7Y
ADFBEFEBERLIATATLIEE Y, FEMIZHONTIE, AT
Vw7073 (36 DLUAHF OXCL~L VAKX
O0X5C5) =M LT 72 &0,

Zz—=X-0v%9 - L—7F

Zxz—RX 8wy Z «b—7 (PLL)IX, JESD204B L' — 2 - L — |
TEMET DV U T4 - sy 7 2FAETLHZODITHENET,
PLL 2y 7 DAT—HRXX, PLL By Z « AT —HF X« B v |
(LY RAZ Ox56F, By b ) THANDZLNRTEEY, ZOHH
LEMAE Y h&2fES L, 22—V —3EDE Y b7 v 7KL
TPLL A my 7 LIzENE D Z L TEET, JESD204B L
—Y - L— MI(L YA OXB6E B b 4)Z L —2 - L— hIZ
KIS LU TRETDMHERD D E7,
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400 |_ *
- - 400
=-j§ ‘. 300 J
200
E %‘ 100
w w
o 3] 0
i :
e g -100
-200
-300
-400
100 80 60 —40 20 0 20 40 60 &0 g _150 _100 50 0 50 100 150 §
TIME (ps) 8 TIME (ps) &
K 103. 7 RIWEIDOT—4R - T4, AMFIF 100 Q # . X 106. 7 RIWHEIDOT—4R - T4, A1 100 Q # 5.
10 Gbps 6 Gbps
8000
12000
7000
10000
6000
8000 4000
(5] w
P
E 6000 T 4000
3000
4000
2000
2000 1000
0 . 0 -
-4 -2 0 2 4 6 3 -4 4 3
TIME (ps) B TIME (ps) g
10472 RIHADEX T Z L SMFIF 100 Q # i, 107. 72 RIHADEX T L SMFIF 100 Q # i,
10 Gbps 6 Gbps
1 1
1-2 \ / 12 \
A [ |
1-6 ‘ 1-6
o B
m om
1-10 1-10
1-12 1-12
1-14 1-14
1-16 . 1-16 _ ~ .
05 04 03 02 01 0 01 02 03 04 05 3 05 04 03 02 01 0 01 02 03 04 05 3
ul B ul ]
105. 7D AIHADNZIZ T - H—T HMF1F 100 Q i, 108. 7RI ADNRARAT « h—T SMF1+ 100 Q i,
10 Gbps 6 Gbps
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JESD204B TX aAv/i\—4anIvEYVY

AD9690 T A > Tlk, Hx T v TEEE— REY R — T

D7, KH T s AR =L (FEHERIT Q) ZRI 4 DR

T NR=FnbRBELEZEDLE LTHRWET, IQ ¥ it

W, HE LT I oI NagofE=a =212, Q

TNk 2B AN—2IT, ERENEID Y TET, =

DEFUAR—=F - LA¥— vy BT TE ROWVTHO

BETHREa L R—FBIIF LT,

o LEDEKIALAN—ZLTIHN - F Yy A N—=F
Tay 7 EERALTIUQ A ERAT S

o 1HDTIwny - Fyr-ar"—Uard 2 HOEH=
YR—BEMALTIQ HERET S

X 10912, IQ hT UV AR—h « LA ¥ — v 7IZx LT
MHLEZ 2208607y 7 XERLET,

AD9690 ¢ JESD204B Tx 7' 12 v 7 %, # K 41D DDC 7' 1o v 7
YR —RNLET, % DDC 71y 7 id, BWHEET— 25 (5
B+ BRI LTI 20007 - 2 R U —A(IQ)%, Ik
) T—=XIZHLTUAL L 2OP T« AR —L%, ZTNEH
WAL %9, JESD204B A % —7 = — A%, DDC #IZIG L
TIHRKR A O NN—2 AT AL IICRETHZEMNT
EFE9, X 110 (2, EREHAOZERTHE OB N —
#& DDC B EDEBRERLET, £ 2512, Fro R A
Ty T T 4 AT —T )V LI EDET v TEEE— I
MBI R—E D~ T ERLET,

DIGITAL DOWNCONVERSION
M=2

REAL REAL Dé((})l\'/l’vﬁlL
—( ADC >
CONVERSION

|
CONVERTER O

Q
CONVERTER 1

JESD204B | | | ANES

1/1Q ANALOG MIXING
M =

|
CONVERTERO

Q
CONVERTER 1

JESD204B [ | | ANES
Tx

12834-109

K 109./IQ TV AR—bt - LAY —DITVEVY

REAL/I |

REAL/Q _

REAL ADC 11Q
SAMPLING [—»| CROSSBAR
AT fg MUX

REAL/I ||

REAL/Q _

pbeo | REAL/I >
CONVERTER 0

Q Q -
CONVERTER 1

OUTPUT
DDC 1 \ REAL/I - INTERFACE

CONVERTER 2

Q -

Q CONVERTER 3

12834-110

M 110.DDC B L KRBV NR—2 DTV EV Y
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KB REaUN—E2DTYEVYT

Number of Chip Chip Q Virtual Converter Mapping
Virtual Operating Ignore
Converters Mode (0x200, | (0x200, Bit
Supported Bits[1:0]) 5) 0 1 2 3 4 5 6 7
1 Full Real (0x0) | ADC Unused Unused Unused Unused Unused Unused Unused
bandwidth samples
mode (0x0)
1 One DDC Real DDCO | Unused Unused Unused Unused Unused Unused Unused
mode (0x1) (I'only) samples
(0x1)
2 One DDC Complex DDCO | DDCO0Q Unused Unused Unused Unused Unused Unused
mode (0x1) (1/Q) (0x0) | samples samples
2 Two DDC Real DDCO DDC11 Unused Unused Unused Unused Unused Unused
mode (0x2) (1 Only) samples samples
(0x1)
4 Two DDC Complex DDCO DDCO0Q DDC11 DDC1Q Unused Unused Unused Unused
mode (0x2) (/Q) (0x0) | samples samples samples samples

JESD204B 1) 9 DEHRTE

AD9690 (% 1 A JESD204B U v 7 k- TWET, ZDF /A
A TlE, JESDUAB 7 A v VRELV VA H (LY R X 0x570) % fifi
T JESD204B VU > 7 AR ET DG ek a Rt LET, v
Y 7L H ) (SERDOUTO+~SERDOUT3+)IE, 1 A JESD204B
Voro—feEReInEd, Vorzoty N7y 72RO 5
ARG A—21T|

o U IUBHIYDL—H(L)

o U UHIYDALAN—EE (M)

& T L—ArbhizvDA7T v ML (F)

W& DDC ZWNE TOF VX VRO 1= 124 5 E . M 13K
Bar N—2¥EFRLET, HEa =% - =y 70k
v 8Ty 7 EK110ITR LET,

JESD204B LA CHFA SN DKL —> « L— Z 125 Gbps T
4, L—r--FA4v-L—hF (L=vDOF—% - L—}) &
JESD204B /X7 A —# ORAfRIL, W TRINET,

M xN 'X(E)X fOUT
. 8
LanelLineRate=

L
ZZ T,
f — fADC_CLOCK
OUT ™ DecimationRatio
Rev. 0

F A= g sl (DCM)IE, LY A F 0x201 ICEREESNDH/8T

A =2 T,

WDAT o I THNERETHI ENTEET,

1. Vo ouz_U0—For88ET,

2. JAVIREFTVarEBEBRLET,

3. PMATUarERELET.

4, Hhr—r . -~ob o7 (@ 7vaNeRELET,

5 ZTOMDORIANEKEA TV a v ERELET(F TV a
o

6. V27 uaRU—T v FEEET,

HELEZL—2 - A2 - L— 2 6.25 Gbps L /NS WAL,
KA« b—hF A7 vara®@RUET, . 4 0x10
& LU AL OXB6E I EiATe & EITE N ET,

26 LFER27IZ, HabN i ar N—2FIH L TN =16
LN =8 %HR— 4% JESD204B iR EEA R LET, 52
ONTRECH LTI TN - T4 DT —H « L— FH 3.125
Gbps~12.5 Gbps ¥ AR — MEFAN L 725 L HITEE L TLEE
AR
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% 26.N'=16 [Zx+9 % JESD204B H h&E

Number of Virtual JESD204B Transport Layer Settings?

Converters JESD204B Quick

Supported (Same Configuration JESD204B Serial

Value as M) (0x570) Line Rate? L M F S HD N N | CS K3

1 0x01 20 x four 1 1 2 1 0 810 16 16 | 0to3 Only valid K
0x40 10 x four 2 1 1 1 |1 8t016 |16 | 0to3 \é_alve% Ith%t a‘fle

ivisible by

0x41 10 x four 2 1 2 2 0 81016 16 | Oto3 are supported
0x80 5 x four 4 1 1 2 1 81016 16 | 0to3
0x81 5 x four 4 1 2 4 0 8t0 16 16 | O0to3

2 Ox0A 40 x four 1 2 4 1 0 8t0 16 16 | O0to3
0x49 20 x four 2 2 2 1 0 8t0 16 16 | O0to3
0x88 10 x four 4 2 1 1 1 81016 16 | Oto3
0x89 10 x four 4 2 2 2 0 81016 16 | Oto3

4 0x13 80 x four 1 4 8 1 0 8t0 16 16 | Oto3
0x52 40 x four 2 4 4 1 0 8t0 16 16 | Oto3
0x91 20 x four 4 4 2 1 0 81016 16 | Oto3

Your= i1 7 e L—=Rh=ADCH TN+ L—NF v 7« T A=z, JESD204AB L U 7L+ T4 v« L— k& 3125 Mbps LA | T2>> 12,500 Mbps LA F T
bOHLERDYET, )T T2« L— bR 125Cbps LT T2 6.25Gbps LA D&, KT A2 - L— b « F— F&TF 4 AT =T VT H0HERH Y EF
(OXB6E D &' | 412 00 #7&iE), + U 7/ - T4 > - L'— h 35 6.25 Gbps BAFT/2 3.125 Gbps LA DA, EF A2+ L— b - B— Fa A Z—T AT 5 UERDH
Y E9 (0XS6E D E v | 412 0x1 2 & 7E),

2JESD204B b7 2 AR— b+ LA ¥ —OBHIL, JESD204BEEDOE 7 v a MTHBL THY £,

SF=10%4, K=20, 24, 28, 32, F=2084&, K=12, 16, 20, 24, 28, 32, F=4 D&, K=8, 12, 16, 20, 24, 28, 32, F=8/ DO F=16 D&, K=4, 8,
12, 16, 20, 24, 28, 32,

£ 27.N'=8 (x4 % JESD204B H 1% E

Number of Virtual JESD204B Quick JESD204B Transport Layer Settings?
Converters Supported Configuration
(Same Value as M) (0x570) Serial Line Rate! L M | F S HD N N’ CS K3
1 0x00 10 x four 1 1 1 1 0 7t08 |8 Otol Only valid K
0x01 10 x four 1 |1 |2 2 |o 7t08 | 8 0to1 | valueswhich
0x40 5 x four 2 |1 |1 |2 |o 7t08 |8 0Otol errg';'fgsgitgg
0x41 5 x four 2 1 2 4 0 7t08 8 Otol
0x42 5 x four 2 1 4 8 0 7t08 8 Otol
0x80 2.5 x four 4 1 1 4 0 7t08 8 Otol
0x81 2.5 x four 4 1 2 8 0 7t08 8 Otol
2 0x09 20 x four 1 2 2 1 0 7t08 8 Otol
0x48 10 x four 2 2 1 1 0 7t08 8 Otol
0x49 10 x four 2 2 2 2 0 7t08 8 Otol
0x88 5 x four 4 2 1 2 0 7t08 8 Otol
0x89 5 x four 4 2 2 4 0 7t08 8 Otol
0x8A 5 x four 4 2 4 8 0 7t08 8 Otol

Hour= P> 7N« L=k =ADCH T+ L—hF v+ FvA—a b, JESD204B Y 7V« T4 2 « L— b 3125 Mbps Lk T4 12,500 Mbps LA ¢
HOLVERHVET, YUTIN - TA2 - L— PN 125Gbps LA F T2 6.25Gbps LL EDHE, KT A4+ L—b « F—RET 4 A—T VT IH0ENH Y £§
(LY RZ OXB6E DE > b 41200 ZFGE), U TV TA 2 « L— b3 6.25Gbps L F T2 3.125 Gbps LA LA, KT A - L—h - T—R&A X—T VT2
VERHY T (LY AL OXS6E DB b 412 0x1 &% E).

2JESD204B kT > AR— |k » LA ¥ —D@iIL, JESD204BE DL 7 v a MCFTHH L THY £7

SE=10HA. K=20, 24, 28, 32, F=2DHA, K=12, 16, 20, 24, 28, 32, F=4DFA. K=8, 12, 16, 20, 24, 28, 32, F=8/ DO F=16 DHA. K=4, 8,
12, 16, 20, 24, 28, 32,

Rev. 0 — B5/77 —



AD9690

#w#HF v JoRBE

AD9690 %, W7 m v 7 Z[RML T 572D DK A T v 3

VERMET D SYSREFE A& FF-> T\ E9, SYSREF: AJJiE,

BT T ORI A FREICT D VY —ARPAT AT L - V77 L
A{EHTF, SYSREF:t AN &5 &, A7 v v 7 yEgs.
DDC. {§5%®=% + 7uv 7, JESD204B V > 7 %[REHtd 5
LM TEET, BELNVDOX A IV TREEEZEIT L1201
X, SYSREF+Y CLKx ANNZHkT 2y b7 v 7B OFE—L
REMEEM T HERH D 3,

Ul D7 —F % — M2, AD9I690 DHEITF v 7RI D NS A
H=ALERLUET, ADIGI0 (X, SYSREF* E5DHL Y AT

Rev. 0 — 56/77 —

LTI ONTFMERHZT 2T 57200 N 200
Fgfe x> C\E9, SYSREF (E5DH 7L« A4 X MT,
T— - LB o LV AR TORY, 73
A LB E— s LANULADBEBRTORBE LTEFRTSD
TENTEET, E6IT, ADII0 Tl CLK+ ASDIL Bz =
v UEEEFSE TN =y V&~ T SYSREF (5 &Y 71
TTHZENTEET, £7-. ADIBI0 [T I3 E W HE 72 M5 %k
(fx K 16) @ SYSREFx 1 X b T HHHEL H Y £,
SYSREF+ DlflA 7 a %, LI A K 0x120 & L A Z 0x121
S TRINT 22 LN TEET,
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Rev. 0

NO

RESET
SYSREF+ IGNORE |«
COUNTER

ALIGN CLOCK
DIVIDER
PHASE TO
SYSREF

NO

YES

INCREMENT
SYSREF+ IGNORE
COUNTER

START -
NO
SYSREF+ YES SYSREF+ YES
ENABLED? ASSERTED?
(0x120)

INPUT
CLOCK
DIVIDER
ALIGNMENT
REQUIRED?

UPDATE
SETUP/HOLD

DETECTOR STATUS

(0x128)

CLOCK
DIVIDER
AUTO ADJUST
ENABLED?
(0x10D)

SYSREF+
IGNORE
COUNTER
EXPIRED?
(0x121)

INCREMENT
SYSREF+
COUNTER
(0x12A)

TIMESTAMP SYSREF+ SYSREF+ YES SYSREF+
SYNCHRONIZATION MODE TIMESTAMP CONTROL BITS? INSERTED
MODE? DELAY (0x559, OX55A, IN JESD204B
(OX1FF) (0x123) 0x58F) CONTROL BITS
SYSREF+ RESETS
NORMAL RAMP TEST »( BACK TO START
MODE ENABLED? MODE
(0x550) GENERATOR
NO
y
ALIGN PHASE
JESD204B SEND INVALID
LIS YES o INTERNAL CLOCKS L] B-BITAOBIT SMiNIC= YES SEND K28.5 JESD%04B
AEIGNNEN INCLUDING LMFC CHARACTERS AsSiERIED CHARACTERS INITIALIZATION
REQUIRED?, ( ) (ALL 0's)
TO SYSREF
/

SIGNAL
MONITOR ALIGN SIGNAL DDC NCO VES ALIGN DDC
ALIGNMENT MONITOR > ALIGNMENT NCO PHASE »{ BACK TO START
ENABLED? COUNTERS A ENABLED? ACCUMULATOR

(Ox26F) (0x300)

111.EHF v TOREE

— 5777 —
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SYSREF+ty r Py T/ R—ILK - 9L VK -
E=A

SYSREF+ {§ 5 & e FZIZHL Y iATe 7= D12, AD9690 1% SYSREF+
Ty NT v TRV R e AR B AR R LT
I, COMEEZEIL, AEY vy TENLTCALE—T
2= A FDBY NT TSRV e = DREEIEY —
KX 7 LT, CLK: [§512%F9 % SYSREF+ {8 5 DALE %KD

OxF
OxE
0xD
oxC
0xB
OxA
0x9
REG 0x128[3:0] 0x8
ox7
0x6
0x5
0x4
0x3
0x2
Ox1
0x0 p——

CLK+
INPUT

HIENTEET, X112 L[X 113 (. SYSREF+DEE % 72T FH
T 258y T v FER—NVROAT—X AMAEEZRLET,
Ty M7 v THHEEIL CLK: = » Y OHID SYSREF: (5 AT
— X AEIEL, F—/ FREHEHEL CLK:t =y D% D SYSREF
EEATF—H 2% B LET, LI RF 0x128 X SYSREF+D A F
— X A &AL, SYSREF: {5523 ADCIZ LV EVIAEND &=
—F—lZELET,

SYSREF+ VALID
INPUT

—»' '<a—FLIP-FLOP
HOLD (MIN)

FLIP-FLOP | @ —p
SETUP (MIN)

—»| < FLIP-FLOP
HOLD (MIN)

12834-112

X 112.SYSREF+t v 7w TR
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OxF
OxE
0xD
oxC
0xB
OxA
0x9
REG 0x128[7:4] 0x8
ox7
0x6
0x5
Ox4
0x3
0x2
Ox1
0x0

CLK+
INPUT

SYSREF+
INPUT

—»' l@_FLIP-FLOP

HOLD (MIN)

FLIP-FLOP
SETUP (MIN) ~*— >

> < FLIP-FLOP
HOLD (MIN)

113.SYSREF+ R—JL Ri&H 3R

#2812, LURH 0x128 DDA &L RN FTiEEZ R LET,
XK 28.SYSREF+tw b7y 7/ R—IL K- E=ZA, LT X%Z 0x128

12834-113

Register 0x128[7:4]

Register 0x128[3:0]

Hold Status Setup Status Description

0x0 0x0 to 0x7 Possible setup error. The smaller this number, the smaller the setup margin.
0x0 to 0x8 0x8 No setup or hold error (best hold margin).

0x8 0x9 to OxF No setup or hold error (best setup and hold margin).

0x8 0x0 No setup or hold error (best setup margin).

0x9 to OxF 0x0 Possible hold error. The larger this number, the smaller the hold margin.
0x0 0x0 Possible setup or hold error.
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TAME—F

ADC TR k- E—F

AD9690 (21, VAT L« LYV TOREL BT DA T
AN A Tarndv E9, ADIN X, LI AKX 0x550 H»
SR T&2% ADC T AR+ E—FZE-TWET, ZhubD
TARKNEF—FRER9IRLET, HOITAD - E—FEA X
—TNgBHE, ADC DT F s « 7 arRNTIXL RNy
IR -Tay bV EiSh, TA N - XF =R
AT 4T T a7 EBLTETINET, T AKX

B =2 DWW ONIH N 7+ —~ T 4 T ThIE T,
Thh2nsDbH Y FEF, LIZAK 0x550 DE v b 4 713
Ey 5%ty btTBZLICED . PNY—F AT AD
PN VxRrL—#%Vty NTDHZENTEEST, INHDOT A
MITFrI7EFORECLLT(HEYOLETHL, 7RG
BITERESNEDETTLI LN TEEIN, =a—FK 7
oy 7N ETT, S oOWnWTIX, T AU A=Y gy S —
NAN-877.  [SPIZE(E S /o Bi#ADCN\D1 > X—T x— | %%
LT E&EN,

XR29ADC FA b - E—R!

Output Test Mode Default/

Bit Sequence Pattern Name Expression Seed Value Sample (N,N+1,N+2,...)

0000 Off (default) N/A N/A N/A

0001 Midscale short 00 0000 0000 0000 N/A N/A

0010 +Full-scale short 0111111111 1111 N/A N/A

0011 —Full-scale short 10 0000 0000 0000 N/A N/A

0100 Checkerboard 10 1010 1010 1010 N/A 0x1555, 0x2AAA, 0x1555, 0x2AAA, 0x1555

0101 PN sequence long X2+ X®+1 OX3AFF 0x3FD7, 0x0002, 0x26E0, 0X0A3D, 0x1CA6

0110 PN sequence short X+ X+ 1 0x0092 0x125B, 0x3C9A, 0x2660, 0x0c65, 0x0697

0111 One-/zero-word toggle 1111111111 1111 N/A 0x0000, 0x3FFF, 0x0000, 0x3FFF, 0x0000

1000 User input Register 0x551 to N/A User Pat 1[15:2], User Pat 2[15:2], User Pat 3[15:2],

Register 0x558 User Pat 4[15:2], User Pat 1[15:2] ... for repeat mode

User Pat 1[15:2], User Pat 2[15:2], User Pat 3[15:2],
User Pat 4[15:2], 0x0000 ... for single mode

1111 Ramp Output (X) % 21 N/A (X) % 21, (X +1) % 21, (X +2) % 2%, (X +3) % 2%

IN/AERS 7 L,
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JESD204B 7' &1 v J WIZFM/RT A b « F— R&EFF->TVET,
INHDOT AR« E— ROFET, VIAK 0X573 L LI AH
OX574 IZFEH L THV ET, ZhoDT A « RXE =03, H
NT =R LA DORA > P THRATDHZ ENTEES, =
NEDOT AR « RE—FFHARA > b 2K 98 IR LET, £
30 |2, JESD204B 71 v 7/ CHEMATEX A DT A - E— R
R LET, ADI690 Tid, FA b« F— K (LY A Z 0x573 #
0x00)7)> Hi@H E— F (LA % 0x573 = 0x00)~DiEH T SPI
7k Uy RRRETT, ZiUX, LIUAK X00(ENLT - T
UT7)~0x8l ZEATe Z LIZ LV FATENET,

FSURR—FBHY T FR M E—F
kv ZR— M@H o 7, JEDEC JESD204B kit 7 o =
> 5.1.6.3 125V AD9690 IZHAAENTWVET, ThbDF

*X30JESD204B f 4 —T 1 —R - TAL - E—R

L URAZ OISR LET, T A k
MEDOFRIMIY 7V EFR L TT,

A8—Jz—R-FAM-E—F

f =T x—A+T AL+ EF—FRFILIAHXOX73 DEw b
BOCHELET, ZNOHOT A« T— KNiZ#FE 30 THRHAL
TWET, AV X —Tx2—RA - TANMNIT—HRELODKRA
MIHFFATZZ EMTEET, 7 A MEARA » FOFEMIZD
W, 98 ZBMMLTLIZEW, LY RAZ X573 DE v b
[BAllc, ZNHDT A ROFFARA > FERLET,

# 31, £ 32, £ 332, JESD T ATTEASIN L X
DEEDNPDOT AN « B— RO, PHY 10y NASI, A7 T~
77 8y NAJERLET, ENDO UP X, LIVAX - <y
TN DL—F— e ¥ — s arfu—)L s By NEFELE
R

- REZ—2 1%, ADC

Output Test Mode

Bit Sequence Pattern Name Expression Default

0000 Off (default) Not applicable Not applicable

0001 Alternating checker board 0x5555, 0XAAAA, 0x5555, ... Not applicable

0010 1/0 word toggle 0x0000, OxFFFF, 0x0000, ... Not applicable

0011 31-bit PN sequence X3+ X%+ 1 0x0003AFFF

0100 23-bit PN sequence X2 4+ X® 41 0x003AFF

0101 15-bit PN sequence X8+ X¥%+1 OX03AF

0110 9-bit PN sequence X0+ X5+1 0x092

0111 7-bit PN sequence X'+ X8+ 1 0x07

1000 Ramp output (X) % 216 Ramp size depends on test injection point
1110 Continuous/repeat user test Register 0x551 to Register 0x558 User Pat 1 to User Pat 4, then repeat
1111 Single user test Register 0x551 to Register 0x558 User Pat 1 to User Pat 4, then zeroes

% 31.JESD204B > FILAH. M=1, S=2. N'=16 (L ¥ X & 0x573[5:4]='b00)

Frame Converter Sample Alternating 1/0 Word

Number Number Number Checkerboard Toggle Ramp PN9 PN23 User Repeat User Single
0 0 0 0x5555 0x0000 (X) % 216 0x496F | OXFF5C | UP1[15:0] UP1[15:0]
0 0 1 0x5555 0x0000 (X) % 216 0x496F OxFF5C UP1[15:0] UP1[15:0]
1 0 0 OXAAAA OXFFFF (X+1) % 2* | OXC9A9 | 0x0029 | UP2[15:0] UP2[15:0]
1 0 1 OXAAAA OXFFFF (X +1) % 216 0xC9A9 | 0x0029 UP2[15:0] UP2[15:0]
2 0 0 0x5555 0x0000 (X +2) % 21¢ 0x980C 0xB80OA | UP3[15:0] UP3[15:0]
2 0 1 0x5555 0x0000 (X +2) % 216 0x980C 0xB80A | UP3[15:0] UP3[15:0]
3 0 0 OXAAAA OXFFFF (X+3)% 216 | Ox651A | 0x3D72 | UP4[15:0] UP4[15:0]
3 0 1 OXAAAA OXFFFF (X+3)% 216 | Ox651A | Ox3D72 | UP4[15:0] UP4[15:0]
4 0 0 0x5555 0x0000 (X +4) % 21° 0x5FD1 0x9B26 UP1[15:0] 0x0000

4 0 1 0x5555 0x0000 (X +4) % 216 0x5FD1 0x9B26 UP1[15:0] 0x0000
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RRYWEE 10 By hAH (LY R EZ 0x573[5:4]="0b01)

10-Bit Symbol Alternating 1/0 Word

Number Checkerboard Toggle Ramp PN9 PN23 User Repeat User Single
0 0x155 0x000 (X) % 2% 0x125 0x3FD UP1[15:6] UP1[15:6]
1 0x2AA Ox3FF (X +1)% 2% 0x2FC 0x1CO0 UP2[15:6] UP2[15:6]
2 0x155 0x000 (X +2) % 2% 0x26A 0x00A UP3[15:6] UP3[15:6]
3 0x2AA Ox3FF (X +3) %21 0x198 0x1B8 UP4[15:6] UP4[15:6]
4 0x155 0x000 (X +4) %21 0x031 0x028 UP1[15:6] 0x000

5 0x2AA Ox3FF (X +5) % 21 0x251 0x3D7 UP2[15:6] 0x000

6 0x155 0x000 (X +6) % 21 0x297 0x0A6 UP3[15:6] 0x000

7 0x2AA Ox3FF (X+7) %21 0x3D1 0x326 UP4[15:6] 0x000

8 0x155 0x000 (X +8) % 21 0x18E 0x10F UP1[15:6] 0x000

9 0x2AA Ox3FF (X +9) % 2% 0x2CB 0x3FD UP2[15:6] 0x000

10 0x155 0x000 (X +10) % 2%° 0x0F1 0x31E UP3[15:6] 0x000

11 0x2AA Ox3FF (X +11) % 2% 0x3DD 0x008 UP4[15:6] 0x000
£3IBARITVTT8EY FAA (LT RXRAZ 0x573[5:4]='b10)

8-Bit Octet Alternating 1/0 Word

Number Checkerboard Toggle Ramp PN9 PN23 User Repeat User Single
0 0x55 0x00 (X) % 28 0x49 OxFF UP1[15:9] UP1[15:9]
1 OxAA OxFF X+1)%28 0x6F 0x5C UP2[15:9] UP2[15:9]
2 0x55 0x00 X+2)%28 0xC9 0x00 UP3[15:9] UP3[15:9]
3 OXAA OxFF (X+3)%28 0xA9 0x29 UP4[15:9] UP4[15:9]
4 0x55 0x00 (X+4)%28 0x98 0xB8 UP1[15:9] 0x00

5 OxAA OxFF (X+5)%28 0x0C O0x0A UP2[15:9] 0x00

6 0x55 0x00 (X+6)%28 0x65 0x3D UP3[15:9] 0x00

7 OXAA OxFF X+7) %28 O0x1A 0x72 UP4[15:9] 0x00

8 0x55 0x00 (X+8)%2° Ox5F 0x9B UP1[15:9] 0x00

9 OxAA OxFF (X+9)%28 0xD1 0x26 UP2[15:9] 0x00

10 0x55 0x00 (X +10) % 28 0x63 0x43 UP3[15:9] 0x00

11 OXAA OxFF (X +11) % 28 O0xAC OxFF UP4[15:9] 0x00

TR UYLY BTALE—F
FT—X « Y UET A« T— NiE, JEDEC JESD204B {tEkd+
7 a2 53.3.82 121V AD9690 [THHAAENTWET, Zh

A4 FTHASRDT A b
HHE
— T B
SYNCINBx% 5 4 A= —7 /)L L TL IZ &V,

DT ARELYAH O0X574 DYy F2ONIARLET, ZOR
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AD9690 ? SPI (Sereial Port Interface) %1 5 & . ADC WNEBOHEIE
fEENTEVIRH « AX—=REN LT a3 \"—Z OREDRERE,
FFBEARETHIENTEET, SPI&fHEH> L, 77U 7
— 3 a VTG UT, R E I A X <A XN\ ELE
T, YUTN e AR—b 2N LTCT RLART Z7ERAEN, KR—
Mt L TR EGAZRET DI ENTEET, ATV IE, A
A4 NEMNLTHMREINTEY, SHICT7 44—V FIZoBIcEET,
INHEDT 4= RiZ, AEV -~y T DOk a IFEHEHL
x4, BEDOFMIZ oW TIE, Serial Control Interface Standard
(Rev. LO)Z S L T 7ZE 0,

SPI DELVA

AD9690 ADC ® SPI i, SCLK >, SDIO >, CSB ' 3
KO ANTE Y EFRSNET(FE 34 B), SCLK (VT )L -7
2y Z)E U E, ADC X2 FEH L FiAHRT — & ORIBIC
A ENET, SDIO (VT - F—F AN/ e ix 2o
DOHRETHHEINDZE L THY ., WEHADC AEY - vy 7 - L
VALNIHT BT —F O%EZEIHbhEYS, CSB(F v -k
LY K e R)ET VT4 7 - u—pay ba—f55ThH0 .
FHLYA NV EEABRY A I NEAF—T N/ T 4 AT—T
NMLET,

K34IYTFIL-R—b - A VvA—TT—R - EV

Pin Function

SCLK | Serial clock. The serial shift clock input, which is used to
synchronize serial interface, reads, and writes.

SDIO | Serial data input/output. A dual-purpose pin that typically serves
as an input or an output, depending on the instruction being sent
and the relative position in the timing frame.

CSB Chip select bar. An active low control that gates the read and
write cycles.

CSB DI TNV =y e SCLK DI EN Y = v POMBEHE
WXV, ZV—2DRMmBPRENFET, YIUTN X AT
OB FDOEZFEEX 4 LESITRLET,

CSB AT DT~ FHLH Y £9, CSB iTu— - L
WVICEET D ZENTE, ZHICE YT AL ARFEIFA 2 —7
AMENET, ZHIZA R =7 EEENRE T, CSB 25—
H o XA RMETAA - LYULIZRFFL THOMIR Y A R v TR 5 &
JEETZ EMNTEET, CSB A « LYLIZEET S L, SPI
HEEII N, c A LV E—F VA F— RIZRVET, ZOFT—F
TITT_TD SPI B NTIFNOMEREICE D Z LN TE E T,
TRTOF—ZIL 8y U —NTHEENET, U7 -
T—HDHENA MO Y M, i Lavy RERIETEA
BHaAwy FOWTNNBITSINTNERRLET, ZRICKD
SDIO B> D BN AT BHII~ELT DN TEDL LT
e ET,

aAwU R T 2—ATE, V—FREOfIZ, U7 71—
ADPFEH LBIER I EARBEO VTN TH D EIRE L
T, T, YITN R —= b ET v S ~OEARFETZIX
ATV EOBH LIE) 2N TEET, e — A
v VEHWEDSA, V— Ky 7 2FE735 L, SDIO B D5
DY TV e TL—NDOELTERA L B TAINSHEA~

EbYET,

F—HIiZ, MSB7 7 —A K+ E— LI LSB7 7 —A b - &
—FTHEETHILNTEET, MSB 77— MINRU—T »
THEOFT 74N THY, SPl R— MERELIAX Zflio TE
25T ENTEET, ZOHER LOZ O OMEEDFEMIZ S
VNI, Serial Control Interface Standard (Rev. 1.0)% &R L T< 72
0,

N—F9xz7 A3 —Tx—R

£ MIRTENNCLY, 2= —FIRALT NS A (FAZ—
) & AD9690 (AL —7]) > VT FR—KEDEOY
BliA LV H—T 2 — AR EINTWET, SCLK > & CSB v
Ui, SPl A v H—T = —AEFERTH L &1, ADI60 1T & -
TANE L THREL £, SDIO B NI G T, AL T = —
RXTIEIADE LT, U=FKRw BRI E LT, TRTN
BELET,

SPI A &% —7 = —R|L, FPGA £/2lI~vA 7 vz ba—F )
HFIEITE D KOttt 2R > T ET, SPI FED
— X, AN-812 7Y sr—3 3> - /— k [Microcontroller-
Based Serial Port Interface (SP1) Boot Circuit] (ZF2fiLTH Y £,
IUN—=H DT F ATy JHEREN L RN T, SPI
K= 2T 7T 47 L2V EIICL THEBLLERHY 7,
SCLK 5%, CSB {§% . SDIO 5 5%, —f%IZ ADC 7/ m v 7 |Z
FERHITHDIZD, ZNHDEENLD ) A AR —2 M
RELKTSE2ZLBH EF, AR SPI NRAEMOT R4 R
W L TEIBEICIE. 20 AL ADISI0 & ORI NNy 7 7
ERITC, 2 VT4 AN Y T TR R —H AT
TINOLDOEENEIT DL w252 EAMBEITRY E
7,

SPI M5 7 5t A ATHEL: #RE

7 35 12, SPI BT 7B ATE 5 — M7 BERE DS .70 LA %
RLET, 26 DHEREIC DUV TIiX, Serial Control Interface
Standard (Rev. 1.0)Z & L T 72XV, AD9690 7/ A AIZEHA
REEREIIAEY - v v T DRI a3 TR LET,

RI5SPIEFE->TT7 I EATE DA

Feature

Name Description

Mode Allows the user to set either power-down mode or standby
mode.

Clock Allows the user to access the clock divider via the SPI.

DDC Allows the user to set up decimation filters for different
applications.

Test Allows the user to set test modes to have known data on

Input/Output output bits.

Output Mode Allows the user to set up outputs.

SERDES Allows the user to vary SERDES settings such as swing

Output Setup and emphasis.
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Reg
Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 (LSB) Default Notes
Analog Devices SPI Registers
0x000 INTERFACE | Soft reset LSB first | Address 0 0 Address LSB first Soft reset 0x00
_ (self 0= ascension ascension 0=MSB (self
CONFIG_A clearing) MSB 1=LSB clearing)
1=LSB
0x001 INTERFACE | Single 0 0 0 0 0 Datapath 0 0x00
_ instruction soft reset
CONFIG_B (self
clearing)
0x002 DEVICE_ 0 0 0 0 0 0 00 = normal operation 0x00
CONFIG 10 = standby
11 = power-down
0x003 CHIP_TYPE 011 = high speed ADC 0x03 Read
only
0x004 | CHIP_ID 1 1 0 0 0 1 0 1 0xD6 Read
(low byte) only
0x005 CHIP_ID 0 0 0 0 0 0 0 0 0x00 Read
(high byte) only
0x006 CHIP_ 1010 = 1000 MSPS X X X X Read
GRADE 0101 =500 MSPS only
0x008 Deviceindex | 0 0 0 0 0 0 0 1 0x01 Reserved
Ox00A | Scratch pad 0 0 0 0 0 0 0 0 0x00
0x00B | SPI revision 0 0 0 0 0 0 0 1 0x01
0x00C | Vendor ID 0 1 0 1 0 1 1 0 0x56 Read
(low byte) only
0x00D | Vendor ID 0 0 0 0 0 1 0 0 0x04 Read
(high byte) only
Analog Input Buffer Control Registers
0x015 | Analoginput | O 0 0 0 0 0 0 Input 0x00
disable
0 =normal
operation
1 =input
disabled
0x016 Input Analog input differential termination 1110 = AD9690-1000
termination 0000 =400 Q (default) 1100 = AD9690-500
0001 =200 Q
0010=100 Q
0110=50Q
0x934 Input 0 0 0 Ox1F = 3 pF to GND (default) Ox1F
capacitance 0x00 = 1.5 pF to GND
0x018 Buffer 0000 = 1.0x buffer current 0100 = AD9690-1000 0x44 for
Control 1 0001 = 1.5x buffer current 0010 = AD9690-500 AD9690
0010 = 2.0x buffer current (default for AD9690-500) -1000;
0011 = 2.5x buffer current 0x22 for
0100 = 3.0x buffer current (default for AD9690-1000) AD9690
0101 = 3.5x% buffer current -500
1111 = 8.5><.B.uffer current
0x019 Buffer 0100 = setting 1 0 0 0 0 0x50 for
Control 2 0101 = setting 2 (default for AD9690-1000) AD9690
0110 = setting 3 (default for AD9690-500) -1000;
0111 = setting 4 0x60 for
AD9690
-500
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Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit4 Bit3 Bit2 Bit1 (LSB) Default Notes
Ox01A | Buffer 0 0 0 0 1000 = setting 1 0x09 for
Control 3 1001 = setting 2 (default for AD9690-1000) AD9690
1010 = setting 3 (default for AD9690-500) -1000;
Ox0A for
AD9690
-500
0x11A | Buffer 0 0 High 0 0 0 0 0
Control 4 frequency
setting
0=0FF
(default)
1=0ON
0x935 Buffer 0 0 0 0 0 Low 0 0
Control 5 Frequency
Operation
0 = off
1=on
(default)
0x025 Input full- 0 0 0 0 Full-scale adjust Ox0A for | Vp-p
scale range 0000=194V AD9690 | differ-
1000 =1.46 V -1000; ential;
1001 =158V 0x0Cfor | usein
1010 = 1.70 V (default for AD9690-1000) AD9690 | conjunc-
1011=182V -500 tion with
1100 = 2.06 V (default for AD9690-500) Reg.
0x030
0x030 Input full- 0 0 0 Full-scale control 0 0 Used in
scale control See Table 10 for recommended settings conjunc-
for different frequency bands; tion with
default values: Reg.
AD9690-1000 = 110 0x025
AD9690-500 = 001
AD9690-500 = 110 (for <1.82 V)
ADC Function Registers
0x024 | V_1P0 0 0 0 0 0 0 0 10V 0x00
control reference
select
0=
internal
1=
external
0x028 Temperature 0 0 0 0 0 0 0 Diode 0x00 Used in
diode selection conjunc-
0= tion with
no diode Reg.
selected 0x040
1=
temper-
ature diode
selected
0x03F | PDWN/ 0= 0 0 0 0 0 0 0 0x00 Used in
STBY pin PDWN/ conjunc-
control STBY tion with
enabled Reg.
1= 0x040
disabled
0x040 Chip pin PDWN/STBY function Fast Detect (FD) Ox3F
control 00 = power down 111 = Reserved 000 = Fast Detect output
01 = standby 001 = JESD204B LMFC output
10 = disabled 010 = JESD204B internal SYNC~ output
011 = temperature diode
111 =disabled
0x10B | Clock divider | O 0 0 0 0 000 = divide by —1 0x00
001 =divide by 2
011 =divide by 4
111 = divide by 8
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Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit4 Bit3 Bit2 Bit1 (LSB) Default Notes
0x10C | Clock divider | O 0 0 0 Independently controls ADC clock divider phase offset 0x00
phase 0000 = 0 input clock cycles delayed
0001 =% input clock cycles delayed
0010 = 1 input clock cycles delayed
0011 = 1% input clock cycles delayed
0100 = 2 input clock cycles delayed
0101 = 2% input clock cycles delayed
1111 = 7% input clock cycles delayed
0x10D | Clock divider | Clock 0 0 0 Clock divider negative Clock divider positive skew | 0x00 Clock
and SYSREF | divider auto skew window window divider
control phase adjust 00 = no negative skew 00 = no positive skew must be
0 = disabled 01 = 1 device clock of 01 = 1 device clock of >1
1 =enabled negative skew positive skew
10 = 2 device clocks of 10 = 2 device clocks of
negative skew positive skew
11 = 3 device clocks of 11 = 3 device clocks of
negative skew positive skew
0x117 Clock delay 0 0 0 0 0 0 0 Clock fine | 0x00 Enabling
control delay adjust the clock
enable fine delay
0 =disabled adjust
1 =enabled causes a
datapath
reset
0x118 Clock fine Clock fine delay adjust[7:0], 0x00 Used in
delay twos complement coded control to adjust the fine sample clock skew in ~1.7 ps steps con-
<-88=-151.7 ps skew junction
—87 =—150 ps skew with Reg.
. 0x0117
0 =0 ps skew
>+87 =+150 ps skew
0x11C | Clock status 0 0 0 0 0 0 0 0=no Read
input clock | only
detected
1 =input
clock
detected
0x120 SYSREF+ 0 SYSRE 0 SYSREF+ | CLK+ SYSREF+ mode select 0 0x00
Control 1 F+ flag transition edge 00 =disabled
reset select select 01 = continuous
0= O=lowto | O=rising 10 = N shot
normal high 1 =falling
operat- 1=highto
ion low
1 =flags
held in
reset
0x121 SYSREF+ 0 0 0 0 SYSREF N-shot ignore counter select 0x00 Mode
Control 2 0000 = next SYSREF+ only select
0001 = ignore the first SYSREF# transitions (Reg
0010 = ignore the first two SYSREF# transitions 0x120,
Bits
1111 = ignore the first 16 SYSREF+ transitions [2:1])
must be
N-shot
0x123 SYSREF+ SYSREF= timestamp delay, Bits[6:0] 0x00 Ignored
timestamp 0x00 = no delay when
delay control 0x01 =1 clock delay Reg.
- Ox01FF
0x7F =127 clocks delay =0x00
0x128 | SYSREF+ SYSREF+ hold status, Register 0x128[7:4], SYSREF+ setup status, Register 0x128[3:0], Read
Status 1 refer to Table 28 refer to Table 28 only
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Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit4 Bit3 Bit2 Bit1 (LSB) Default Notes
0x129 SYSREF+ 0 0 0 0 Clock divider phase when SYSREF+ was captured Read
and clock 0000 = in-phase only
divider status 0001 = SYSREF+ is %2 cycle delayed from clock
0010 = SYSREF+ is 1 cycle delayed from clock
0011 = 1% input clock cycles delayed
0100 = 2 input clock cycles delayed
0101 = 2% input clock cycles delayed
1111 = 7% input clock cycles delayed
0x12A | SYSREF* SYSREF counter, Bits[7:0] increments when a SYSREF+ is captured Read
counter only
Ox1FF | Chipsync Synchronization mode 0x00
mode 00 = normal
01 = timestamp
0x200 Chip 0 0 ChipQ 0 0 0 Chip operating mode 0x00
application ignore 00 = full bandwidth mode
mode 0= 01=DDCO0on
normal 10=DDC0and DDC 1
(I/Q) on
1 =lignore
(I-only)
0x201 Chip 0 0 0 0 0 Chip decimation ratio select 0x00
decimation 000 = full sample rate (decimate = 1)
ratio 001 = decimate by 2
010 = decimate by 4
011 = decimate by 8
100 = decimate by 16
0x228 Customer Offset adjust in LSBs from +127 to —128 (twos complement format) 0x00
offset
0x245 Fast detect 0 0 0 0 Force FD | Force valueof | O Enable fast | 0x00
(FD) control pin; FD pin if detect
0=normal | force pins is output
function; true, this value
1 =force is output on
to value FD pin
0x247 FD upper Fast detect upper threshold, Bits[7:0] 0x00
threshold
LSB
0x248 FD upper 0 0 0 Fast detect upper threshold, Bits[12:8] 0x00
threshold
MSB
0x249 FD lower Fast detect lower threshold, Bits[7:0] 0x00
threshold
LSB
0x24A | FD lower 0 0 0 Fast detect lower threshold, Bits[12:8] 0x00
threshold
MSB
0x24B | FD dwell Fast detect dwell time, Bits[7:0] 0x00
time LSB
0x24C | FD dwell Fast detect dwell time, Bits[15:8] 0x00
time MSB
O0x26F Signal 0 0 0 0 0 0 Synchronization mode 0x00 Refer to
monitor 00 = disabled the Signal
synchroniza- 01 = continuous Monitor
tion control 11 = one shot section
0x270 Signal 0 0 0 0 0 0 Peak 0 0x00
monitor detector
control 0=
disabled
1=
enabled
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(Hex) Name (MSB) Bit 6 Bit5 Bit4 Bit3 Bit2 Bit1 (LSB) Default Notes
0x271 Signal Signal monitor period, Bits[7:0] 0x80 In deci-
Monitor mated
Period output
Register 0 clock
cycles
0x272 Signal Signal monitor period, Bits[15:8] 0x00 In deci-
Monitor mated
Period output
Register 1 clock
cycles
0x273 Signal Signal monitor period, Bits[23:16] 0x00 In deci-
Monitor mated
Period output
Register 2 clock
cycles
0x274 Signal 0 0 Result 0 0 0 Result 0x01
monitor result update selection
control 1 = update 0=
results (self reserved
clear) 1 =peak
detector
0x275 Signal Signal monitor result, Bits[7:0] Read Updated
Monitor When Register 0x0274[0] = 1, result bits [19:7] = peak detector absolute value [12:0]; result bits [6:0] = 0 only based on
Result Reg.
Register 0 0x274[4]
0x276 Signal Signal monitor result, Bits[15:8] Read Updated
Monitor only based on
Result Reg.
Register 1 0x274[4]
0x277 Signal 0 0 0 Signal monitor result, Bits[19:16] Read Updated
Monitor only based on
Result Reg.
Register 1 0x274[4]
0x278 Signal Period count result, Bits[7:0] Read Updated
monitor only based on
period Reg.
counter result 0x274[4]
0x279 Signal 0 0 0 0 0 00 = reserved 0x00
monitor 11 =enable
SPORT over
JESD204B
control
0x27A | SPORT over |0 0 0 0 0 Peak 0 0x00
JESD204B detector
input 0=
selection disabled
1 =enabled
DDC Function Registers (See the Digital Downconverter (DDC) Section)
0x300 DDC synch 0 0 0 DDCNCO | O 0 Synchronization mode
control soft reset (triggered by SYSREF+)
0 =normal 00 =disabled
operation 01 = continuous
1 = reset 11 = 1-shot
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0x310 DDCO Mixer Gain IF (intermediate Complex 0 Decimation rate select 0x00
control select select frequency) mode to real (complex—real disabled)
0=real 0=0dB 00 = variable IF mode enable 11 = decimate by 2
mixer gain (mixers and NCO 0= 00 = decimate by 4
1= 1=6dB enabled) disabled 01 = decimate by 8
complex gain 01 =0 Hz IF mode 1= 10 = decimate by 16
mixer (mixer bypassed, NCO enabled (complex—real enabled)
disabled) 11 = decimate by 1
10 = fapc/4 Hz IF mode 00 = decimate by 2
(fapc/4 down-mixing 01 = decimate by 4
mode) 10 = decimate by 8
11 = test mode (mixer
inputs forced to +FS,
NCO enabled)
0x311 DDC 0 input 0 0 0 0 0 0 0 0 0x00 Refer to
selection the DDC
section
0x314 DDCO DDC 0 NCO frequency value, Bits[7:0] 0x00
frequency twos complement
LSB
0x315 DDCO X X X X DDC 0 NCO frequency value, Bits[11:8] 0x00
frequency twos complement
MSB
0x320 DDC 0 phase DDC 0 NCO phase value, Bits[7:0] 0x00
LSB twos complement
0x321 DDCOphase | X X X X DDC 0 NCO phase value, Bits[11:8] 0x00
MSB twos complement
0x327 DDCOoutput | O 0 0 0 0 0 0 | output 0x00 Refer to
test mode test mode the DDC
selection enable section
0=
disabled
1=
enabled
0x330 DDC1 Mixer Gain IF (intermediate Complex 0 Decimation rate select 0x00
control select select frequency) mode to real (complex—real disabled)
0 =real 0=0dB 00 = variable IF mode enable 11 = decimate by 2
mixer gain (mixers and NCO 0= 00 = decimate by 4
1= 1=6dB enabled) disabled 01 = decimate by 8
complex gain 01 =0Hz IF mode(mixer | 1= 10 = decimate by 16
mixer bypassed, NCO disabled) | enabled (complex—real enabled)
10 = fapc/4 Hz IF mode 11 = decimate by 1
(fapc/4 downmixing 00 = decimate by 2
mode) 01 = decimate by 4
11 = test mode (mixer 10 = decimate by 8
inputs forced to +FS,
NCO enabled)
0x331 DDC 1 input 0 0 0 0 0 0 0 0 0x00 Refer to
selection the DDC
section
0x334 DDC1 DDC 1 NCO frequency value, Bits[7:0] 0x00
frequency twos complement
LSB
0x335 DDC 1 X X X X DDC 1 NCO frequency value, Bits[11:8] 0x00
frequency twos complement
MSB
0x340 DDC 1 phase DDC 1 NCO phase value, Bits[7:0] 0x00
LSB twos complement
0x341 DDC 1phase | X X X X DDC 1 NCO phase value, Bits[11:8] 0x00
MSB twos complement
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0x347 DDC 1output | O 0 0 0 0 0 0 | output 0x00 Refer to
test mode test mode the DDC
selection enable section
0=
disabled
1=
enabled
Digital Outputs and Test Modes
0x550 | ADC test User 0 Reset PN Reset PN Test mode selection 0x00
modes pattern long gen short gen 0000 = off, normal operation
selection 0=1long 0 =short 0001 = midscale short
0=cont- PN enable | PN enable 0010 = positive full-scale
inuous 1=long 1 =short 0011 = negative full-scale
repeat PN reset PN reset 0100 = alternating checker board
1=single 0101 = PN sequence, long
pattern 0110 = PN sequence, short
0111 = 1/0 word toggle
1000 = the user pattern test mode (used with
Register 0x0550, Bit 7 and user pattern 1, 2, 3, 4 registers)
1111 = ramp output
0x551 User Pattern1 | O 0 0 0 0 0 0 0 0x00 Used
LSB with Reg.
0x550
and Reg.
0x573
0x552 User Pattern1 | O 0 0 0 0 0 0 0 0x00 Used
MSB with Reg.
0x550
and Reg.
0x573
0x553 User Pattern2 | 0 0 0 0 0 0 0 0 0x00 Used
LSB with Reg.
0x550
and Reg.
0x573
0x554 User Pattern2 | 0 0 0 0 0 0 0 0 0x00 Used
MSB with Reg.
0x550
and Reg.
0x573
0x555 User Pattern3 | 0 0 0 0 0 0 0 0 0x00 Used
LSB with Reg.
0x550
and Reg.
0x573
0x556 User Pattern3 | 0 0 0 0 0 0 0 0 0x00 Used
MSB with Reg.
0x550
and Reg.
0x573
0x557 User Pattern4 | 0 0 0 0 0 0 0 0 0x00 Used
LSB with Reg.
0x550
and Reg.
0x573
0x558 User Pattern4 | 0 0 0 0 0 0 0 0 0x00 Used
MSB with Reg.
0x550
and Reg.
0x573
0x559 Output Mode | 0 Converter control Bit 1 selection 0 Converter control Bit O selection 0x00
Control 1 000 = tie low (1’b0) 000 = tie low (1’b0)
001 = overrange bit 001 = overrange bit
011 = fast detect (FD) bit 011 = fast detect (FD) bit
101 = SYSREF+ 101 = SYSREF+
Only used when CS (Register 0x58F) Only used when CS (Register 0x58F) = 3
=2or3
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Ox55A | Output Mode | O 0 0 0 0 Converter control Bit 2 selection 0x00
Control 2 000 = tie low (1’b0)
001 = overrange hit
011 = fast detect (FD) bit
101 = SYSREF
Used when CS (Register 0x58F) = 1, 2, or
3
0x561 Output mode 0 0 0 0 0 Sample Data format select 0x01
invert 00 = offset binary
0 = normal 01 = twos complement
1 =sample
invert
0x562 Output 0 0 0 0 Virtual Virtual Virtual Virtual 0x00
overrange Convert- Converter 2 Converter1 | Converter
(OR) clear er30R OR OR 0OR
0=ORbit | 0=O0R bhit 0=OR bit 0=OR bit
enabled enabled enabled enabled
1=0Rbit | 1=0R bit 1=0R bit 1=0R bit
cleared cleared cleared cleared
0x563 Output OR 0 0 0 0 Virtual Virtual Virtual Virtual 0x00 Read
status Convert- Converter 2 Converter1 | Converter only
er30R OR OR 0OR
0=noOR | 0=noOR 0=noOR 0=noOR
1=0R 1=0R 1=0R 1=0R
occurred occurred occurred occurred
Ox56E | JESD204B 0 0 0 0 = serial 0 0 0 0 0x10
lane rate lane rate
control >6.25 Gbps
and
<12.5 Gbps
1 =serial
lane rate
must be >
3.125 Gbps
and
<6.25 Gbps
0x56F | JESD204B PLL lock 0 0 0 0 0 0 0 0x00 Read
PLL lock 0=not only
status locked
1 =locked
0x570 JESD204B JESD204B quick configuration 0x80 for Refer to
quick config- L = number of lanes = 2Register 0570, Bits[7:6] AD9690- | Table 26
uration M = number of converters = 2Register 0570, Bis[53] 1000; and Table
F = number of octets/Frame = 2 Redister 70, Bits[2:0] 0x40 for 27
AD9690-
500
0x571 JESD204B Standby Tail bit Long Lane synch- ILAS sequence mode FACI Link 0x14
Link Mode mode (t) PN transport ronization 00 = ILAS disabled 0= control
Control 1 0=all 0= layer test | 0 = disable 01 = ILAS enabled enabled 0 = active
converter disable 0= FACI uses 11 = ILAS always on test 1= 1 = power
outputs 0 1= disable /K28.7/ mode disabled down
1=CGS enable 1=enable |1=-enable
(/K28.5/) FACI uses
T=N"- /K28.3/ and
N-CS /K28.7/
0x572 | JESD204B SYNCINBz pin control | SYNCIN SYNCINB | 0 8-bit/10-bit 8-/10-bit 0 0x00
Link Mode 00 = normal B+ pin + pin type bypass bit invert
Control 2 10 =ignore SYNCINB= | invert 0= 0 =normal 0 =normal
(force CGS) 0 =active differential 1 = bypass 1=invert
11 =ignore SYNCINB% | low 1=CMOS the abcd
(force ILAS/user data) 1 =active efghij
high symbols
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0x573 JESD204B CHKSUM mode Test injection point JESD204B test mode patterns 0x00
Link Mode 00 = sum of all 8-bit 00 =N’ sample input 0000 = normal operation (test mode disabled)
Control 3 link config registers 01 = 10-bit data at 0001 = alternating checker board
01 = sum of individual 8-bit/10-bit output 0010 = 1/0 word toggle
link config fields (for PHY testing) 0011 = 31-bit PN sequence—X3 + X% + 1
10 = checksum set to 10 = 8-bit data at 0100 = 23-bit PN sequence—X=+ X*® + 1
zero scrambler input 0101 = 15-hit PN sequence—X® + X + 1
0110 = 9-bit PN sequence—X° + X5+ 1
0111 = 7-bit PN sequence—X" + X5+ 1
1000 = ramp output
1110 = continuous/repeat user test
1111 = single user test
0x574 JESD204B ILAS delay 0 Link layer test mode 0x00
Link Mode 0000 = transmit ILAS on first LMFC after 000 = normal operation (link layer test
Control 4 SYNCINB= deasserted mode disabled)
0001 = transmit ILAS on second LMFC after 001 = continuous sequence of /D21.5/
SYNCINB= deasserted characters
100 = modified RPAT test sequence
1111 = transmit ILAS on 16" LMFC after 101 = JSPAT test sequence
SYNCINB= deasserted 110 = JTSPAT test sequence
0x578 | JESD204B 0 0 0 LMFC phase offset value[4:0] 0x00
LMFC offset
0x580 | JESD204B JESD204B Tx DID value[7:0] 0x00
DID config
0x581 JESD204B 0 0 0 0 JESD204B Tx BID value, Bits[3:0] 0x00
BID config
0x583 JESD204B 0 0 0 Lane 0 LID value, Bits[4:0] 0x00
LID Config 1
0x584 JESD204B 0 0 0 Lane 1 LID value, Bits[4:0] 0x01
LID Config 2
0x585 JESD204B 0 0 0 Lane 2 LID value, Bits[4:0] 0x01
LID Config 3
0x586 | JESD204B 0 0 0 Lane 3 LID value, Bits[4:0] 0x03
LID Config 4
0x58B | JESD204B JESD204B | 0 0 0 0 0 JESD204B lanes (L) 0x8X
parameters scrambling 00=1lane
SCR/L (SCR) 01 =2 lanes
0= 11 =4 lanes
disabled
1= Read only, see
enabled Register 0x570
0x58C | JESD204B F Number of octets per frame, F = Register 0x58C[7:0] + 1 0x88 Read
config only,
see Reg.
0x570
0x58D | JESD204BK | O 0 0 Number of frames per multiframe, K = Register 0x58D[4:0] + 1. Ox1F See Reg.
config Only values where (F x K) mod 4 = 0 are supported 0x570
Ox58E | JESD204B M Number of converters per link[7:0] Read
config 0x00 = link connected to one virtual converter (M = 1) only
0x01 = link connected to two virtual converters (M = 2)
0x03 = link connected to four virtual converters (M = 4)
O0x58F | JESD204B Number of control bits | 0 ADC converter resolution (N)
CSIN config (CS) per sample 0x0D = 14-bit resolution
00 = no control bits OxOF = 16-bit resolution
(Cs=0)

01 =1 control bit (CS =
1); Control Bit 2 only
10 =2 control bits
(CS =2); Control Bit 2
and 1 only
11 =3 control bits
(CS = 3); all control bits
(2,1,0)
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0x590 JESD204B 0 0 Subclass ADC number of bits per sample (N’) Ox2F
N’ config support 0x7 = 8 bits
(Subclass OxF = 16 bits
V)
0=
Subclass 0
(no deter-
ministic
latency)
1=
Subclass 1
0x591 JESD204B S 0 0 1 Samples per converter frame cycle (S) Read
config S value = Register 0x591[4:0] + 1 only
0x592 JESD204B HD value 0 0 Control words per frame clock cycle per link (CF) 0x80 Read
HD and CF 0= CF value = Register 0x592, Bits[4:0] only
config disabled
1=
enabled
0x5A0 | JESD204B CHKSUM value for SERDOUTO4, Bits[7:0] 0x81 Read
CHKSUM 0 only
O0x5A1 | JESD204B CHKSUM value for SERDOUT 14, Bits[7:0] 0x82 Read
CHKSUM 1 only
0x5A2 | JESD204B CHKSUM value for SERDOUT2+, Bits[7:0] 0x82 Read
CHKSUM 2 only
0x5A3 | JESD204B CHKSUM value for SERDOUT34, Bits[7:0] 0x84 Read
CHKSUM 3 only
0x5B0 | JESD204B 1 SERD- 1 SERD- 1 SERD- 1 SERD- OXAA
lane power- OUT3+ ouT2+ OUT1+ OouUTOo+
down 0=on 0=on 0=on 0=on
1 =off 1 =off 1 =off 1=off
0x5B2 | JESD204B X X X X 0 SERDOUTO lane assignment 0x00
lane 000 = Logical Lane 0
SERDOUTO 001 = Logical Lane 1
+ assign 010 = Logical Lane 2
011 = Logical Lane 3
0x5B3 | JESD204B X X X X 0 SERDOUT1+ lane assignment Ox11
lane 000 = Logical Lane 0
SERDOUT1 001 = Logical Lane 1
+ assign 010 = Logical Lane 2
011 = Logical Lane 3
0x5B5 | JESD204B X X X X 0 SERDOUT2+ lane assignment 0x22
lane 000 = Logical Lane 0
SERDOUT2 001 = Logical Lane 1
+assign 010 = Logical Lane 2
011 = Logical Lane 3
0x5B6 | JESD204B X X X X 0 SERDOUT 3t lane assignment 0x33
lane 000 = Logical Lane 0
SERDOUT3 001 = Logical Lane 1
+ assign 010 = Logical Lane 2
011 = Logical Lane 3
0x5BF | JESD 0 0 0 0 Swing voltage
serializer 0000 = 237.5mV
drive adjust 0001 =250 mV
0010 = 262.5 mV
0011 =275mV
0100 = 287.5 mV
0101 = 300 mV
0110=312.5mV
0111 =325mV
1000 = 337.5mV
1001 = 350 mV
1010 = 362.5 mV
1011 =375mV
1100 = 387.5 mV
1101 = 400 mV
1110 =412.5 mV
1111 =425 mV
Rev. 0 — 74/77 —




AD9690

Reg
Addr
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Bit 6

Bit5

Bit4 Bit3

Bit 2 Bit1

Bit0
(LSB)

Default Notes

0x5C1

De-emphasis
select

SERD-
OUT3+
0=
disable
1=
enable

SERD- 0
OouT2+
0=
disable
1=
enable

SERDOUT1 | 0
+

0= disable
1 =enable

SERDOUT
0+

0 =disable
1 =enable

0x00

0x5C2

De-emphasis
setting for
SERDOUTO
+

0

0

SERDOUTO+ de-emphasis settings:

0000 =04dB,
0001=0.3dB,
0010=0.8dB,
0011=1.4dB,
0100=2.2dB,
0101=3.0dB,
0110=4.0dB,
0111=5.0dB

0x00

0x5C3

De-emphasis
setting for
SERDOUT1
+

SERDOUT1+ de-emphasis settings:

0000 =0dB,
0001=0.3dB,
0010=0.8dB,
0011=1.4dB,
0100=2.2dB,
0101=3.0dB,
0110=4.0dB,
0111=5.0dB

0x00

0x5C4

De-emphasis
setting for
SERDOUT2
+

SERDOUT2+ de-emphasis settings:

0000=04dB,
0001=0.3dB,
0010=0.8dB,
0011=1.4dB,
0100=2.2dB,
0101=3.0dB,
0110=4.0dB,
0111=5.0dB

0x00

0x5C5

De-emphasis
setting for
SERDOUT3
+

SERDOUT3+ de-emphasis settings:

0000 =0dB,
0001=0.3dB,
0010=0.8dB,
0011=1.4dB,
0100=2.2dB,
0101=3.0dB,
0110=4.0dB,
0111=5.0dB

0x00
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