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%

DC {t#k

BRICIREN 72 WREY . AVDD1 = 1.25 V., AVDD2 = 25V, AVDD3 = 33V, AVDD1 SR =125V, DVDD =125V, DRVDD =1.25V,
SPIVDD =18V, HERKY > F Y2« L— b (1000 MSPS), 1.7V p-p 7V A7 —A3EB AN, 1L.0VHEKY 77 L2 AEE, An=-1.0
dBFS. &7 #/L bk SPI &E. Ta=25°C,

=1
Parameter Temperature Min Typ Max Unit
RESOLUTION Full 14 Bits
ACCURACY
No Missing Codes Full Guaranteed
Offset Error Full -0.31 0 +0.31 % FSR
Offset Matching Full 0 +0.23 % FSR
Gain Error Full -5 0 +5 % FSR
Gain Matching Full 1 +4.5 % FSR
Differential Nonlinearity (DNL) Full -0.7 +0.5 +0.8 LSB
Integral Non-Linearity (INL) Full -5.7 +2.5 +6.9 LSB
TEMPERATURE DRIFT
Offset Error 25°C -14 ppm/°C
Gain Error 25°C +13.8 ppm/°C
INTERNAL VOLTAGE REFERENCE
Voltage Full 1.0 \%
INPUT-REFERRED NOISE
Veee = 1.0V 25°C 2.63 LSB rms
ANALOG INPUTS
Differential Input Voltage Range (Programmable) Full 1.46 1.70 1.94 V p-p
Common-Mode Voltage (Vcwm) 25°C 2.05 \Y
Differential Input Capacitance! 25°C 15 pF
Analog Input Full Power Bandwidth 25°C 2 GHz
POWER SUPPLY
AVDD1 Full 1.22 1.25 1.28 \%
AVDD2 Full 2.44 2.50 2.56 \%
AVDD3 Full 3.2 33 34 \%
AVDD1_SR Full 1.22 1.25 1.28 \%
DVDD Full 1.22 1.25 1.28 \%
DRVDD Full 1.22 1.25 1.28 \%
SPIVDD Full 1.7 1.8 34 \%
lavop1 Full 685 720 mA
lavop2 Full 595 680 mA
lavops Full 125 142 mA
lavop1_sr Full 16 18 mA
lovoo? Full 208 236 mA
IorvoD" Full 200 225 mA
Ispivop Full 5 6 mA
POWER CONSUMPTION
Total Power Dissipation (Including Output Drivers)* 2 Full 3.3 w
Power-Down Dissipation Full 835 mw
Standby* Full 1.4 W

14T L —r 3 8/E, DRVDD OWHEHE L, v—r « L—FEERT L= Bk EDY 9,
277 - ®—FK, DDCAfEMA, L=4 M=2, F=1,

3574/ k- ®— K, DDCARfEH,

4 SPI #% H CHil#H FT RE,
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AC L%

BrICHBED 72V R Y . AVDDI = 1.25 V., AVDD2 = 25V, AVDD3 =33V, AVDD1 SR = 1.25 V, DVDD = 1.25 V, DRVDD = 1.25 V,
SPIVDD =18V, HlER KV 7V T -« L— K L7Vpp ZNVAT—/ILEZBAT), LOVARY 77 L AEFE, An=-1.0dBFS, 77
4V~ SPIERE. Ta=25°C,

* 2.
Parameter! Temperature Min Typ Max Unit
ANALOG INPUT FULL SCALE Full 1.7 V p-p
NOISE DENSITY? Full —154 dBFS/Hz
SIGNAL-TO-NOISE RATIO (SNR)?
fin =10 MHz 25°C 67.2 dBFS
fin =170 MHz Full 65.1 66.6 dBFS
fin = 340 MHz 25°C 65.3 dBFS
fin = 450 MHz 25°C 64.0 dBFS
fin = 765 MHz 25°C 62.4 dBFS
fin = 985 MHz 25°C 61.4 dBFS
fin = 1950 MHz 25°C 57.0 dBFS
SNR AND DISTORTION RATIO (SINAD)?
fin =10 MHz 25°C 67.1 dBFS
fin =170 MHz Full 65.0 66.4 dBFS
fin = 340 MHz 25°C 65.2 dBFS
fin = 450 MHz 25°C 63.8 dBFS
fin =765 MHz 25°C 62.1 dBFS
fin = 985 MHz 25°C 61.1 dBFS
fin = 1950 MHz 25°C 56.0 dBFS
EFFECTIVE NUMBER OF BITS (ENOB)
fin =10 MHz 25°C 10.8 Bits
fin =170 MHz Full 10.5 10.7 Bits
fin = 340 MHz 25°C 10.5 Bits
fin = 450 MHz 25°C 10.3 Bits
fin =765 MHz 25°C 10.0 Bits
fin = 985 MHz 25°C 9.8 Bits
fin = 1950 MHz 25°C 9.0 Bits
SPURIOUS-FREE DYNAMIC RANGE (SFDR)®
fin = 10 MHz 25°C 88 dBFS
fin =170 MHz Full 75 85 dBFS
fin = 340 MHz 25°C 85 dBFS
fin = 450 MHz 25°C 82 dBFS
fin = 765 MHz 25°C 80 dBFS
fin = 985 MHz 25°C 80 dBFS
fin = 1950 MHz 25°C 68 dBFS
WORST HARMONIC, SECOND OR THIRD?
fin = 10 MHz 25°C -95 dBFS
fin =170 MHz Full -94 =75 dBFS
fin = 340 MHz 25°C —88 dBFS
fin = 450 MHz 25°C —86 dBFS
fin = 765 MHz 25°C -80 dBFS
fin = 985 MHz 25°C —-80 dBFS
fin = 1950 MHz 25°C —-80 dBFS
WORST OTHER, EXCLUDING SECOND OR THIRD HARMONIC?
fin = 10 MHz 25°C -95 dBFS
fin =170 MHz Full -94 -81 dBFS
fin = 340 MHz 25°C -88 dBFS
fin = 450 MHz 25°C —86 dBFS
fin = 765 MHz 25°C -81 dBFS
fin = 985 MHz 25°C -82 dBFS
fin = 1950 MHz 25°C =75 dBFS
TWO-TONE INTERMODULATION DISTORTION (IMD), AIN1 AND AIN2 =-7 dBFS
f|N1 =185 MHz, f|N2 =188 MHz 25°C -87 dBFS
f|N1 =338 MHz, f|N2 =341 MHz 25°C —88 dBFS
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Parameter! Temperature Min Typ Max Unit
CROSSTALK* 25°C 95 dB
FULL POWER BANDWIDTH® 25°C 2 GHz

BREREINSDOT A FOFERITIEONTET 7Y r— 2>+ /— bk AN-835 lUnderstanding High Speed ADC Testing and Evaluation] Z#ZMR L T E &0,

2 A R, ARV T T 7 AT EEE(30 MHz) TRIE L 72T,

STNART—)VEEE Ny 7 7 BROHEITREMEICONWTIEER 9 EZBR L T EEn,
fruA M=%, FHFOTFul « Fx o Fc-1.0dBFS # AN L, BEET v > R/VIEA 74 LT, 170 MHz THIZE,

51X 36 O [EIFE THIE,

T

BrICHBED 72V R Y . AVDDI = 1.25 V., AVDD2 = 25V, AVDD3 =33V, AVDD1 SR = 1.25 V, DVDD = 1.25 V, DRVDD = 1.25 V,
SPIVDD =18V, HlEHR KV 7V T« L— K L7Vpp ZNVAT—/LEBAT), LOVARY 77 L AEFE, An=-1.0dBFS, 77

4V~ SPIERE. 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 \Y
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 (lon = 800 pA) Full 0.8 x SPIVDD \Y
Logic 0 Voltage (lo. = 50 pA) Full 0.2 x SPIVDD \Y
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 \Y%
Input Resistance (Differential) Full 35 kQ
Input Capacitance Full 25 pF
LOGIC OUTPUTS (FD_A, FD_B)
Logic Compliance Full CMOS
Logic 1 Voltage Full 0.8 SPIVDD \Y
Logic 0 Voltage Full 0 0 \Y%
Input Resistance Full 30 kQ
Rev. 0 — 6/64 —
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Parameter Temperature Min Typ Max Unit
DIGITAL OUTPUTS (SERDOUTx#+, x =0 TO 3)
Logic Compliance Full CML
Differential Output VVoltage Full 360 770 mV p-p
Output Common-Mode Voltage (Vcm)

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

LEEB L OWEMEE— K - U ¥ — 48503, 100 MHz~0.75 MHz x AR— « L— h CHlliE,

AAYF TR

BRICHBED 2R Y . AVDDL = 1.25 V, AVDD2 = 25V, AVDD3 =33V, AVDD1 SR = 125V, DVDD = 1.25 V, DRVDD = 1.25 V,
SPIVDD = 1.8V, MEHRKY TV T« L— |k, L7Vpp ZNVAT—)LEIAS, LOVKY 77 L AEFE, An=-1.0dBFS, 77

4V~ SPIERE. Ta=25°C,

4.
Parameter Temperature Min Typ Max Unit
CLOCK

Clock Rate (at CLK+/CLK— Pins) Full 0.3 4 GHz

Maximum Sample Rate! Full 1000 MSPS

Minimum Sample Rate? Full 300 MSPS

Clock Pulse Width High Full 500 ps

Clock Pulse Width Low Full 500 ps
OUTPUT PARAMETERS

Unit Interval (U1)3 Full 80 100 ps

Rise Time (tr) (20% to 80% into 100 Q Load) 25°C 24 32 ps

Fall Time (te) (20% to 80% into 100 Q Load) 25°C 24 32 ps

PLL Lock Time 25°C 2 ms

Data Rate per Channel (NRZ)* 25°C 3.125 10 12.5 Gbps
LATENCY®

Pipeline Latency Full 55 Clock cycles

Fast Detect Latency Full 28 Clock cycles

Wake-Up Time®

Standby 25°C 1 Ms
Power-Down 25°C 4 Ms

APERTURE

Aperture Delay (ta) Full 530 Ps

Aperture Uncertainty (Jitter, t;) Full 55 fsrms

Out-of-range Recovery Time Full 1 Clock Cycles

Ry s L= NEIGABO s ey 7 - L— T,
2R/ s b— R, L=2 £721% L =10 300 MSPS TEIE,

SAR—L—b=UUl, ZOLYYO—SEYR— THZENTEET,

SFT7FNbL=4, ZOEITY T L= b ET VA=Y g VIICHEWTER TS 2 LR TEET,

SDDC R, L=4, M=2, F=1,

C Y= T yTHERMIE, NTU—F Ty B RO LEEEESNR S DICET DR L L OERSET,

Rev. 0
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24 ST

& 5.
Parameter Test Conditions/Comments Min  Typ Max | Unit
CLK+ to SYSREF+ TIMING See Figure 3
REQUIREMENTS
tsu sk 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_soio 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)
RALVY

CLK+
SERDOUTO- | —— i
SERDOUTO+ X—ﬂ
SERDOUT1- | —"
SERDOUT1+ m
SERDOUT2- yi—— H
SERDOUT2+ m
SERDOUT3- | == ]
SERDOUT3+ Lﬂ

SAMPLE N - 55

SAMPLE N

\ S ] L_J
SAMPLE N - 54 SAMPLE N - 53

« ENCODED INTO 1 i i ENCODED INTO 1 > ENCODED INTO 1 »
8-BIT/10-BIT SYMBOL 8-BIT/10-BIT SYMBOL 8-BIT/10-BIT SYMBOL

27— AHNEA I VT (TLEEIBE— R, L=4;M=2; F=1)

Rev. 0
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tHiGH =
toH |-

il

-

fLow

terk |‘

= taccESS —

ty [

SCLK DON’TCARE* L \ ’ \

b))}
¢

NANNNANANNNNNN

SDIO DON’T CARE x RIW | Al4

A13 Al12 | All |A10| A9 | A8 | A7 | ”
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s EKER

X 6.
Parameter Rating
Electrical
AVDD1 to AGND 134V
AVDD1_SR to AGND 134V
AVDD2 to AGND 275V
AVDD3 to AGND 3.63V
DVDD to DGND 134V
DRVDD to DRGND 134V
SPIVDD to AGND 3.63V
AGND to DRGND -03Vto+0.3V
VIN£x to AGND 32V
SCLK, SDIO, CSB to AGND —-0.3V1toSPIVDD +0.3V
PDWN/STBY to AGND —0.3V1toSPIVDD +0.3V
Environmental
Operating Temperature Range —40°C to +85°C
Maximum Junction Temperature 125°C
Storage Temperature Range (Ambient) —65°C to +150°C

et

Oa. O, Oic D typ fEIX, Bk~ 22ZERP (misec) TV > MalEE
A— K (PCB) J@#icxt L THUESNE T, ZERIMNH D &
HENEL 725720, FEMIZ 0a & 0/ EL< R0 ET, &
KOxy o va ARERE TIORTHEBEZBZNE ST 5
7o, WU R BE BB O R S E T,

RO R RERELBZ DA NV AEMZ D L F A X CHE
N7 BEE 5222 ERHY £9, ZOBREFA ML AEK
DIREDHERHLETIHEOTHY ., ZOMHLBEOEEDE S &~
g ICRHET A AWML ECToORBETELZ EDE LD TIEHY
TR A, WA ERREHR R ERREEICE < E R OFENE
WCHBE 52 FT,

=7.

Airflow
PCB Velocity
Type (m/sec) | 0a Y5 05c_top | 05c_BoT | Unit
JEDEC 0.0 17.8%2 | 6348 | 4745 1.2%5 °C/IW
2s2p 1.0 15612 | 591 | N/A® °CIW
Board 1,2 1,3 4 °

25 15.0*+ 5.7% N/A C/wW
10-Layer | 0.0 13.8 4.6 4.7 1.2 °CIW
\P/(?B 8l |10 12.7 4.6 N/A* °C/W

ias 4 o

Under 25 12.0 4.6 N/A C/IwW
Exposed
Pad

L JEDEC 51-7 & JEDEC 51-5252p DT A b + AR — RIZHEfL,

2 JEDEC JESD51-2 (1 #4%2#47) % 7213 JEDEC JESD51-6 (5l 28 i)l HEHL,
3 JEDEC JESD51-8 (H #AZ5#47) I HEfiL,

CNJA=EZH LERA,

S MIL-STD 883, Method 1012.1 (Z YL,

ESD OXE

ESD (#EME) OEEEZFOTNF A AT

T, B AT AL ZPEBAR— FiE, Hmma

A NAVWEEHETH LRG3, REUSITYSHE
W DR Cd B ESD S IRIE A N L ClEu

‘f: \ ETB, T AREERF —OWBHBE -

28t RGEAELDAREERSH Y T4, Lizpi-o
T PERESLPHREIR T 2Bk T 5 720, ESDICKY
TLOEYRTYHEEZH#RCD Z L aBHo LET,
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0000 ZuwwOZAaxxO00QQa
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ACCCNVICIICICO0O0CICTICL
TO NSO DONOUSTMOHN O D
OO OO OWLLWLWLWLWLWLW]LWLWLW
AVDD1 1 48 AVDD1
AVDD1 2 47 AVDD1
AVDD2 3 46 AVDD2
AVDD3 4 45 AVDD3
VIN-A 5 44 VIN-B
VIN+A 6 43 VIN+B
AvDD? ¢ AD96S0 41 AVOD?
TOP VIEW
AVDD2 9 (Not to Scale) 40 AVDD2
AVDD2 10
AVDD2 11 38 SPIVDD
V_1P0 12 37 CSB
SPIVDD 13 36 SCLK
PDWN/STBY 14 35 SDIO
DVDD 15 34 DVDD
DGND 16 33 DGND
S82RJJAIQLRERBSS
Layalyal + 1+ 1+ 1+ 1 +Q00m
SECgdpiripfppesn
T9gS£2323222222590
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NOTES

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.
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F= 8.E U HBEDFA
=% 2= VS 247 A
0 EPAD FIUVE | R AR=RE Ry R, Ny = VEROTES AR—=XR -
—)b Xy RiX, AVDDXDZ' T 7> REHEIZ 2D 9, 20
Y AR=AR Ry NIZT T 7 FEERT H0ERH Y F
R
1, 2, 47, 48, 49, 52, AVDD1 IR 7 ZER(AER 1.25 V),
55, 61, 64
3, 8, 9, 10, 11, 39, AVDD2 R 7 Fa JEIR(AFR 2.5 V),
40, 41, 46, 50, 51,
62, 63
4, 7, 42, 45 AVDD3 IR 7 a ZER(AHR 3.3 V),
13, 38 SPIVDD IR SPIFOT v & VEMR (1.8 V~3.3V),
15, 34 DVDD IR T VS VER(ATR 1.25 V),
16. 33 DGND 779K DVDD ® 7' Z 7 v KIELHE,
18, 31 DRGND 7R DRVDD 07 7 17 > R HkiE,
19, 30 DRVDD IR TUHN - BT A NEP(1.25 V AFR),
56, 60 AGND* 779K SYSREF+D 7' Z 7 v NILHE,
57 AVDD1_SR! IR SYSREF+D 7 F 1 7 &R (AFr 1.25 V),
Yara=v4
5.6 VIN-A, VIN+A AN ADC A 7 a7 A\ x5,/ FE s,
12 V_1P0 AF1/DNC 10V Y77 Ly ABEAS, BELRNTL SN, 2oy
I, SPI & CHFERMETIIANCRET DN TEET,
WY 77 L ABELAFERT28581E. 2OV 24856 L3N
TLEEW, IMFTF U 77 L REEY — 2% 5 B, 1.0
VDY T 7L ABEEANPUETT,
44, 43 VIN-B, VIN+B AN ADC B 7 r 7 A1,/ FE R,
53, 54 CLK+, CLK- AT 7wy 7 NFERER /RS,
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== 352 2T LA
CMOS Hi 7y
17, 32 FD_A. FD_B H) Fx VA LT v RV BOEEBKRHIHT,
FOHNVAT)
20, 21 SYNCINB—, SYNCINB+ A3 T T 47« m—@ JESD204B LVDS R A N FERK L, K s,
58, 59 SYSREF+, SYSREF- AT TIT 47« B—0JESD204BLVDS v AT L+ U 77 LA
JEAT IR,/ IR,
T2
22, 23 SERDOUTO-, i L— 0 O T — & i/ IR,
SERDOUTO+
24, 25 SERDOUTI—, ) L= LT — 2 s/ FE S,
SERDOUT1+
26, 27 SERDOUT2-, ) L= 2 T — 2 s/ FE IS,
SERDOUT2+
28, 29 SERDOUT3—, H7) L— 2 3T — K, FE IR,
SERDOUT3+
W7 A ™« 734 2 (DUT)
kil
14 PDWN/STBY AH RO—=B DRI (T 7T 4T+ ~A)y TOE L OBET SPIE
—RIEIF L, NU—F T EFAT U NAITRETHZ N
TEET,
35 SDIO AN/ ) SPI>UT N T—2 AN/,
36 SCLK AT SPIVUT NIy,
37 CsB AT SPIF T kLI NT 7T 47 1),

PIEL W ADC BhfEZRFET 5 72l

2y EZRLTIES N,
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KRBT RERHE

BREICHEEN 2R Y . AVDDL = 1.25 V., AVDD1 SR = 1.25 V, AVDD2 =25V,
SPIVDD =18V, 17V p-p 7V A —LZEEAS, An=—-1.0dBFS, 57 #/L k

NV
10 A = -1dBFS
SNR = 67.2dBFS
ENOB = 10.8 BITS
SFDR = 88dBFS
-30 BUFFER CURRENT = 1.5x
7
o =50
Z
w
S
2 -0
3
o
s
< 90
-110
-130 " " " "
0 100 200 300 400
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6.>>JI - b= FFT. fn=10.3 MHz
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< _90 1 1
-110
-130
0 100 200 300 400 500
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koA
w
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s
< 90
-110
-130
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AMPLITUDE (dBFS)

AVDD3 =33V, DVDD = 1.25 V, DRVDD = 125 V,
SPIEIE, 7 1w 7 53)Ads =2, Ta=25°C, 128k FFT ¥

_10 | An=-1dBFS
SNR = 64.0dBFS
ENOB = 10.3 BITS
SFDR = 75dBFS
=30 | BUFFER CURRENT = 3.0x
-50
-70
-90
-110
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0 100 200 300 400 500 %
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9.V FI) - = FFT. fn=450.3 MHz
90
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& 80 |
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o
s
x 75
[T
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-
0 70
SNR (dBFS)
65
60 .
700 750 800 850 900 950 1000 1050 1100 §
SAMPLE RATE (MHz) 5
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9
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e e } —
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24
2
80
75
70 .
700 750 800 850 900 950 1000 1050 1100 §
SAMPLE RATE (MHz) 5
11.fs3xf SFDR
fin =10.3 MHz, /Ny 7 7ERE = 1.5x, 2.0x&FE f=I% 3.0x
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SFDR
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70
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@ 60
w
o
2 50
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a
% 40
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z
oo 30
20
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O ]
10.3 63.3 100.3 170.3 225.3 302.3 341.3 403.3 4533 5023 &
ANALOG INPUT FREQUENCY (MHz) 5
12.fiy Xt SNR/SFDR
fiv <500 MHz ; /N 7 7 2% 5E = 3.0x
0
AIN1 AND AIN2 = -7dBFS
SFDR = 87dBFS
IMD2 = 93dBFS
-20 IMD3 = 87dBFS
BUFFER CURRENT = 3.0x
& -40
o
kA
8
5 -60
2
4
s
< 80
—~100 i IIl ||
-120 I
0 100 200 300 400 500 §
FREQUENCY (MHz) 5
13.2 =2 FFT
f|N1 =184 MHZ‘ f|N2 =187 MHz
0
AIN1 AND AIN2 = -7dBFS
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IMD2 = 93dBFS
—20 | IMD3 = 88dBFS
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E -40
m
z
8
e -60
2
4
s
< -80
100 | LA |
-120 ©
0 100 200 300 400 500 §
FREQUENCY (MHz) K
142 b—> FFT
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SNR/SFDR (dBc AND dBFS) SFDR/IMD3 (dBc AND dBFS)

SNR/SFDR (dB)

-100

-120

-140
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80
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T N ~
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INPUT AMPLITUDE (dBFS)
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15. A HiRIE (An)x 2 b — > SFDR/IMD3

finy = 184 MHz, fin2 = 187 MHz

[\
SFDR (dBc)
ML
IMD3 (dBc) W[\“\A
| Y
SFDR (dBFS) /'\
A
|
IMD3 (dBFS)

INPUT AMPLITUDE (dBFS)
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16. A HiR1E (An)xT 2 ~— > IMD3/SFDR

f|N1 =338 MHZ‘ f|N2 =341 MHz

Y P R S

SFDR (dBFS)

SNR (dBFS) e

| L~"| SNR (dBc)

]

INPUT AMPLITUDE (dBFS)
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fin = 170.3 MHz
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TEMPERATURE (°C) 5 CODE &
18.SNR/SFDR 0B E 45t 2LANBE /AR - ERNTT A
f|N =170.3 MHz
3.40
3
3.35 A
2 j — L
B /
z /
1 4 2 330
< L~
~ a T
o) n /
%] 1]
<4 0 ¥ b a ,/
o @ 325
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1 e} /
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3.20 > L~
-2 /
/
3.15 <
3 -50 —40 -30 -20 10 0 10 20 30 40 50 60 70 80 9 7
0 2000 4000 6000 8000 10000 12000 14000 16000 & TEMPERATURE (°C) 5
OUTPUT CODE &
19.INL. fiy = 10.3 MHz 2 HBEHDORERNHE
0.6 3.40
3.35 L

04 3.30 /

3.25 ,/
3.20 //
3.15 Ve
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3.05 //

-0.6 N 2.90 "
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OUTPUT CODE g SAMPLE RATE (MHz) g

20.DNL. fiy = 15 MHz. 23 fs XHEE
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<5 {ff [0 2%

AVDD3
AVDD3
VIN+X O » ’
S
~ 4 -T} I
[
alalaglgl _}|_3pF 1.5pF AVDD3
83538383 | ! | EMPHASIS/SWING
NS ©eT QILT | H
MG i | CONTROL (SPI)
! 4000 | Vem :
10 I ] \\BUFFER ! BRVDD
pF ! | |
. ag 828 ! I y
T OR353SIST ¢ —————-———————- 4 DATA+ SERDOUTx+
) x=0,1,23
AVDD3 f | AVDD3 ! L $
¥ TR ! OUTPUT DRGND
VIN-x O 4 L ! DRIVER VDD
I
t % I DATA- ? o SERDOUTX-
L1 x=0,1,2,3 3
139F L5pF CONTROL| 5
g DRGND =
21. 7R ILHE A
2.7 785 AH
DVDD
AVDD1
1o K
SYNCINB+ O—g—Wv
y G
CLK+ O ¥ x
A A | {9 2 20kQ
v Vv DGND ]
M oA Vewm = 0.85V
AVDD1 TRANSLATOR| Vem = 0.
$ 20kQ
Y WL | DVDD 3
CLK- O WA i Vem
A A s 3 SYNCINB- O v
20kQ 3 3 20kQ 3
vV g ¥ x
O Ve = 0.85V 5 . SYNCINB:PIN | _ 1 8
‘9 CONTROL (SPI) g
DGND g
25.7 8y I AN 28.SYNCINB+ A H
AVDDL_SR SPIVDD
=
1kQ ESD | :
SYSREF+ PROTECTED | J SPIVDD
g 200 SCLK
o oL AT V, 0.85V
=0 |
TRANSLATOR | Vem csp |
AVDD1_SR 3 20KkQ PROTECTED | )
3 3
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1kQ ?
SYSREF- ng‘v‘v i

26.SYSREFt+ A1 29.SCLK A #1
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SPIVDD
rl==—-1n
ESD : :
PROTECTED | | $ ke
A
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CSB O
——
I
ESD

[ A—'

|
PROTECTED |
L

30.CSB A A3

SPIVDD
o —
EsD ! !
PROTECTED | = spo SPIVDD
[ S——]
1kQ
SDIO 0 yyum Sl
) 30kQ
] I
ESD | I_,_
PROTECTED | |
JI.
31.SDIO A A7
SPIVDD
-
EsD !
PROTECTED !
! FD
FD_AJFD.B JESD LMFC
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.
Esp ! TEMPERATURE DIODE
PROTECTED | (FD_AONLY)
.

11752-017

11752-018

I~-||:DJ PIN CONTROL (SPI)|

32.FD_A/FD_B 1
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SPIVDD

. —
EsD !
PROTECTED :

[
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.
I ]
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[pu——

|
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CONTROL (SPI)

34V_1P0O A/ Hih




AD9680

BERE

AD9680 IZ1X., 2 DD T Fur l AhF v xLe 2 50
JESD204B AL — i £9, Zd ADC T, f&K 2 GHz
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éhfwiTo
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% ADC %, = — V¥ —RINFARER IR ANFHEZ R — 95
IRHIRA T B FFo CWET, U7 7 L RBIEENEL TN D

DT WA URELTT,
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%mefwi#ofD77v7w&xVyVa~wF%%O
MHERZME > & ADC OFERIE NI E Yy Mo TEHEER
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IR S o — D TIRVE B E ) & 72 D KO Itk

ADC DF—F T Fx

AD9680 DT —XT 7 Fxix, ANMNRNvT7rft& 07T 4
ADC TR EINTWET, ANy 77k, ThuZ ANGEE
W DA v E—F A ERRBET DL ICT A &N T
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39, April 2005)] ZZFRL T EE W, —#RIC, EMEREIT7 7V
fr—a RIELE T,
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A ALV E—H AR L TWALERHYET, ZhbD
51T, ADC ORIFE— FEREWICE /NS D 3, NE
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7 v ME 170V p-p ZiEh),

EBANERL

AD9680 % REBNAY % 7 13 BIRIIC %ﬁﬁéﬁ&i@ﬁ%biﬁﬂ\
RIEMEREIX, 7T u AN 2 EZH THRE L L 2B onET,
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L. KES DT 7D ) A XMEREIL. AD9680 D E D EFE
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250 |
VWA 1
203 0P
MARKI [~
O BAL-0006SMG | L Lo1ur ADC
03 T
250 |

1
0.1uF

11752-023

M36F28LVEITAFRANERBTHOEE b S > RIEEHER

AHRBEE—F
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HDH70, FfEE— REEN 100 mV BLEE T35 &, MRENR
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NA— VL LTV p-p ZENTRET HMNERH Y £7,
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L THZEMTEET, AWy 77 BRERET D L.
AVDD3 EBIFR CHE L INDIERNPELLET, ZOBFREX
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X 38./\v 7 7 B EMEXT AVDD3 TR
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FIANEKEIZxT % SFDR D&xEL

JE R ELHL P T OHELE N > 7 7 R

Input Full-Scale
Input Range, Input Buffer Current
Frequency Register 0x025 Control Setting,
(MHz) (V p-p) Register 0x018
<500 MHz 1.7/1.82/1.94 3.0x
differential
500 MHz to 1.58/1.46 differential 4.5x% or 6.5%
1 GHz
>1 GHz 1.46 differential 6.5x
BB DRI

AD9680 AJ) THFAE SN DMt R ARIEIZ, 4.3 V p-p ZH)
TT, 2OV FERFEL TEET21E 581k v, ADC 1218
M7 BERETHZERH Y £,

JyI27LUREE
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LTLZEE, K40 IZNES 10V U 77 Lo AEEFHIEO T 7
v 7 KERLET,
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V_1P0 -
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! RANGE ADJUST
SPI REGISTER
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]

[}

]

|
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AND 0x024)
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SPI LY AHZ Ox024 25 &, ZOWNE 10V U 7 7 L AEE
OFHN, AMHTF 10V U 77 L REBEDFEHEZRIRT S Z
ENTEFET, AMITY 77 LU RBFEEFEHT B4, 10V
DY T 7 L AE F%Aﬁ#éﬁfﬁ%@iT TR — )L
T, VT 7 LU RABEICEERIC, SPI ARBLTITY 2
gﬁfgi¢0Am%0®7wx7~w-v&w%%®ﬁmm
DONTUE, AFY vy T LIVRHF - T—T) DI a v
EHRLTLIIEE N,
77°U/7—°/a NZE o TIE. ADC OF A VEE R ESED
itihfF)7h%$%&¥¢5%é\%HTJ77V
/X@i@ﬁ%#ZE&ﬁé ERNHYET, K 4112, N
10V Y 77 L AF F@ﬁ%%@h)7h%$%rbi#

1.0010

1.0009

1.0008 /
1.0007 /

. /
o]
R .
1.0001
oot/

0.9998

(%)

V_1P0 VOLTAGE

-50 0 25 20
TEMPERATURE (°C)

11752-106

41K V_1PO R T

TV 77 LU REREE, BER IOV V77 L AEET
HDHVIENHY F9, ADRI30 (X, 1.0V U 77 L REBEBLEDE
N4 7y a Y, 42 |2, ADR130 Z{#H L TH/MF1F 1.0
V V77 L AEFEE ADISS0 ~HEGd 2 kA R L £, K
o 5EI T AD9680 DARFEF 7 v v 7 #75L, ADR130 ZfEH L
THMTT U 7 7 L RAEEEMIG L TOET,

ADR130

(@) eND SET (5)

INPUT

®Vin Vour ®

J

0.1uF

IR T
v

FULL-SCALE
VOLTAGE [ ™

4 ADJUST
! i
! |
| J—— 1 I
| 1
| 1
| 1
| 1
Ao i
FULL-SCALE |- mm et

CONTROL

11752-032

X 42. ADR130 R LE=AFHIF Y 77 LV RBE
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AD9680

o0y AADEBEEIE

I MERE 215 5 720121, ADIB80 D H L« ru w7 AT
(CLK+& CLK-) % ZEENE 5 CHET 20 ERH Y £3, 5 5I1L.
—RIZ N T o AFERF I ey - RIA4 % LT CLK+E Y
L CLK-EUIZ ACHEE INET, INHDOENINHTAAL T
AZINTNWDEED, XA T AZBMTH50EIIHY FHA,

43 |2, AD9680 |Zxf 9 AHfElE s vy 7 AN GEERLET,
o ZDYIipnNT ey o =R, RF b T U A EFESTY
TNy RGEN ARG BICEREINET,

0.1pF

CLOCK
INPUT

0.1uF

11752-035

®43.F 5V REAEH IOy Y

WMOAT T g 0%, ZB) CML £721X LVDSE5a 7 - o
0y 7 AN~ ACHET D57ETT (X 44 LX) 45 2 R),

3.3V

11752-036

CLOCK INPUT O—¢—————| CLK+
ADC
0.1pF
CLOCK INPUTO— CLK-
35001 35001
v

11752-037

1500 RESISTORS ARE OPTIONAL.

X 458 LVDS Y TIL - sy Ov s

oaYY - Fa—T4 YL ILDEERER

— 0 7emiE ADC ClEfiZ my 7 « my VEES T, Bix eN
HAAI VT REEERELTCVWET, 20D, b0 ADC
370y OFT a—TF 4 « A 7 MTHUETT, RIS, ¥ A
F I v IR E AT A IiE s ey Y Fa—T
YA T VOHFRRZEIT SNUNTHLILENH Y 9, 50%0D 7
0wy e Ta—T 4 AT NERIETERNWT S r—ay
T, BEOERAE 7 0y 7 2T A~EEGT D LN TE
9, A7 a7 5A%E 2 ICRELT, 2GHz Z7u vy 7 T
AD9680 ZBiEhd 5 Z &N TEE T, NEBRHEIIE, 50%T = —
TA YA INTENAL— - L—] (GETYY) DIy s
55 %N ADC ~MIEE LET, Z OBEROFEMIC OV TiE, 2
FY =T OB arEBRLTIEE N,

ABovoyy - FS4A4N

AD9680 (X, A XA RMATIZ a7 %1, 2, 4, 8 NHATED
Ah 7oy s S5ABENKELTWET, SFAKIZILY 2%
O0x10B Z#f#i» CiBIRT DN TEFET, ZHEX 46 I RLE
£l

CLK: AJOFRREWEIL 4 GHz T, ZiuE, HEB/ICLD
HIRTY, Zuay 2 AANRY LTI 7ay 7 DERTHLHT
TV r—va TR, ST O AELE Y I R ESRICERE
Ll za vy 7552 METH L0 ICERLTLEEN, 2
ncky, SRS R 2E— 1T v TEEOBIEETROHIE T
bihvET,

REG 0x01B

46.7 Oy ¥ 5y E 25 B

11752-038

ADI680 D7 1 v 7 5y [z 3N SYSREFEA ) - THIH &
BHZENTEET, AR SYSREFHIZ LY, 7 v v 745 E%
X7 e 7T~ uREic) By ERET, ZORMIEEEE

S &, BEOT AL RO~ Lo vy 7y AR E R
T ENTEDLDOT, RAEANY TV I BERESNVET,

I8y - VYEADERER
7R E SRR ADC UL, 7 vy 7 AJJDOREICHIEK T, 52
BN AN REEN)TY v Z ()DL VAT S SNR HHEE
DI TR THAESLET,

SNR =20 x log 10 (2 x 1t x fa x t3)

ZOXT, ms 7 X—F % - ot ruv s AN, Thna
IANIMEE, ADC T/8—=F v - Vo itz ey v & - vV
—AD 2 FTROEFRERLET, IF T FX—H TV -7
TV =g E, BTV Y 2 ICBUET( 47),

130
RMS CLOCK JITTER REQUIREMENT
120
110
100 16 BITS
—~ 9041
o 14 BITS
= 80
% 12 BITS
70
10 BITS
60 1
0.125ps
50 1 8BITS 0.25ps
0.5ps
40 1.0ps
2.0ps
30 T T
1 10 100 1000

11752-039

ANALOG INPUT FREQUENCY (MHz)

X 47 ADFEREE LY v 2 xf i SNR
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AD9680

TR—=F % - Py HMN ADIS0 DX A F I v LI EE
BZ2B5—ATIE, Z7uy 27 ANWE7rars7FEEE LTHI &
ERHVET, /vy - RIALNOERITIADCH I KT A
OERESHEL T, 7y I GEERT VXN - ) A RXDDHER
EZURVEICTHIRERHVET, 7avy I BRloxA T
DY —RA(T—=T 47, A, FTIEFOMOITIE)DGIEA
SNBGE, AT v T r/ay 7 o THAA IV
TTAMERDH Y ET, ¥y HHERIZOWTIE ADC ([ZBIRT 5
7%, AN-501 7 7V r— 5 -« J— K& AN-756 77V o —
vare//—hEZRLTITEZN,

NI=H /RB N, = E—F

AD9680 (21X PDWN/STBY Vo, Zovr %2~ T, 5
NRARZNRT —=F g « T— RELFAZ N, - T— FNITE
ETHZEmTEEd, 774/ MEIEIX PDWN T9,
PDWN/STBY B iiuy v 7 « g « B TT, RNU—F1
Ve E'—FRMDE X, JESD204B V v/ I & E T, ST —
ﬁv/ F T a ik, LY RZ OX03F & LY A Z 0x040 HAE

TRETHEHTEET,

A B NA « E— RTIL, JESD204B U > 7 M EIWr 3L 72 7=
O, TRTOaALNN=F « B 7z LT RN EENFE
T, ZHIE, LIYRZ OXGTLDOE w k7 &5 T IKISCF %5 R
THELICEFETHLENTEET,

BESLA—

AD9680 X, v FIREZHET S LA A4 — NeBH LEE YR
VH—EWNELTCWET, CoOXAM A — NFEEEHNITDHZ
LIMTE B0, WF v FRELZT =2 HHAMKIERE
FoL LTHIET 52 e TE T

BEX A A — FEEILSPI 2> T, FD A ~HAHESESZ
CMTEET, LIAZ X028 Dy k0 Zffi~T, A4 —

REAX—TNERIZT A A= L LTLEE N, LIYRAH
0x028 (T —A N « LYAXTY, BELXAA—FOHEHELE
AF—=TNTDHLEEF, TRARA AT v I A LIRH
(0X008) TF ¥ > r/b A #BRIRT ZMENRH Y £, LI RH
0X040[2:0]% % EL T, FD_A BN H A A — FEEEZH TS
LOICHEELTLLEZY,  FEIZ YW TIE, £ 29 25 LT
LTZEW,

WEXA A — ROBEFSE X 48 18 LET,

0.90

N
\\

0.85 NG

0.80 N

0.70

DIODE VOLTAGE (V)
o
~
[8,]
)4

0.65

0.60
-55-45-35-25-15 -5 5 15 25 35 45 55 65 75 85 95 105115125

TEMPERATURE (°C)

R ERME

11752-353

M 48BES 1 F— KE
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AD9680

ADC 4 & BERH

Ly—N e TN r—va TR, avRX—23710v7Ehn
FTOl L EERIHBHTESL Z LN L EN £ T, JESD204B H
ST OBHREOHFPESN Y M, T u S ATREOFERE R L
FTN, FVRIBLERTA, LIZB-T, 7V v 7 NRERIC

RAET DN A A/ E LT DT DORFR AR 5 729D,

TINAF—NLEY T a S~ AL yira—I REE&
22 ERAHMTT, B, AMEBRRERAL—L— ]
EHOZENHDTED, ZOWRBICED LA T UMK E M
BUZ72 0 ET, BEILAAAS T T4 kS NTcary =Tk E
RUAT Uy EELES, ADIS80 1T, ALy a—/IL K&EE
=%L., FDA Er & FD B B U&7 %— 7 2 &8k HEg
ZEAOF v xR LTHL TWET,

ADC #iBH4t

ADC D AJJCHiBHAA DR S5 &, ADC &A1 > ¥ —
ENTH—hENET, #HASNA P —Z 1L, JESD204B Y
YIPMIZaY hr—/L s By | (CSB>0DHA)E LTRITE D
LNTEET, ZOHPENA O —F DL AT UL, P
T ATV E—BLET,

F7-. AD9680 i 8 HD(AR = o /X— & DT T ORFASMREES
kL ET, Az = OFEIZ OV TIL, 50 &ML
TLEEW, R NR—HDOFPHI AT —F 2T, LI A
X 0X563 D AT 4 F— v h& LTHREFSNET, LIURK
0x562 T a =4 Dt v MILEE Y &y MLEIZRINT
HEY bE M TEHZLICLD, LIUAHF 0x563 OfEIZZ Y
TIHENTEET,

BEA Ly a—)L &l (FD_A &KUY FD_B)
AMEBEDMHEN T v /I~ TN FlAL Yy g —L K -
LV EB2A7NT FD By MIEDIZEY hEhET, A
TEBOMEN T 0 7T~ TN Ry /LM LD EWVWE T
ALy a—L R LULEFREIZE, FDEY hR7 VT X
NET., ZOBREIZE 2T Y S AFEHE LT, FD By hOSSY
b7V T EBHIELET,

FALryyga—nL R LIPRAE FIALYy Y g —/)L R L
VAZ . BXORTZ VB LU AZ O8EEEK 49 (TR L ET,
ATREOS B A Ly v a— L R LYRZ (LURY
0X247 L LU AKX 0x248) ICRESNflixx b L, FD A ¥
T=EARNTH—rShET, BIRENTALVY a3 — LR L
TALN, ADC O TEFIERE S ET, &iE LR
Ly va—/L R, &&Kk287 0y 7 « A4 71D AT
YURBHOET, EMA Ly T3 — NREEOBIEE IR T
HEzbhET,

FYR L g — b FIREE (ABFS) =20 log (X L o5 —/b

RHRHE2%%)
BEEMNHEINT U VBRI T 5 TR Ly g —L R
FREIBZET, FIDA =237 V7 &3 nEdA, FURL
vira—/L RIE, LY AH 0x249 L LA H Ox24A D&
THAL Yy a— R LYRXICRESNET, @dERET
ALYy a—L R LYAZFT 13 EY hOLTYAXT, ZD
LIUAZIL ADC O CREERE & IS ET, ZokET
X, ADC A FTA v« LA T U UNRELETN, a1 —
A REEIXTEME T, TR L v a—b FIRIEIIRA T 25
nE7,

FHIR L 23—/ FiEF (dBFS) =20 log (X L >3 —/

NHRE/25)
Bl z1E, 6 dBFS @ Ll AL v a—)L REHET D & &1L,
LY RAH Ox247 & L A H 0x248 ~ OXFFF #EiAZE£9, —10
dBFS D FAL v ¥ a— L REHRETHEXIT, LYVARHX
0X249 & L2 % Ox24A ~ OXALD % AL F T,
L AZ Ox24B & L 2 Z O0x24C D& ilfa H R o L Ly
AZZFTEDOEEZREL T, FUxT/VIREfE % 1~65,535 o7
e rmayl A TNVICHEETDHZ ENTEET, FEMlco
W, AEY vy 7O 7valy (29 DOLURAF 0x040,
L UAH OX245~ L VA X Ox24C) & B L TL &,

UPPER THRESHOLD

DWELL TIME

TIMER RESET BY
RISE ABOVE

LOWER
' THRESHOLD

\

LOWER TI-‘|RESHOLD

] LOWER THRESHOLD

|
——————— 1 tEET 1 Rt ERr TRt - N~ et
w | y ‘ ! \
z ! i YYYY | I )
: ' N N A )
%) I { I |
al ! I \ | 4 VY
s ! | J I | Y 4 "2
T I T
| ! i | i DWELL TIME | TIMER COMPLETES BEFORE
| | I I [ » SIGNAL RISES ABOVE
FD_A OR FD_B I ! ; :
' ! | I

11752-040

B 49.FD AEE L FD BEEIZHTD2AL Yy 3—IL FDORE
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AD9680

TR - HHY - a2 /—4 (DDO)

AD9680 1%, 7 4 VAHEREZIRMEL . AT —4% - L—FET
T AEDOFTEN - Xy« 3—4F (DDC 0~DDC 3)& N
BLTWET, ZoFVZNVAEY S v g ik, NCO, /~N—
TR R e FURA—2gy« 7 4V%, FIR 74VE, 74
Ve ATV BEESFERERAT —UBREENTNET,
INLOFME T ey ZiE, arvihe—b - T4 EFo T
T, ZOTAEMES L, ThboTry 7 ML R—
TN T 4 RAE—T N LT, FrEOAMHBREA RIS 5 2 &2
TEET, TUVHN Ao rar =3, T2 £3E
FHT A EHATDHEOICHET D EMTEET,

DDC I/Q AHER

AD9680 |Zi% 2 5D ADC F ¥ > R/ & 450D DDC F+ v %)L
BNHVET, £ DDC F v RMUIL2ODASTIR—FRH Y,
IO TREREK LT, IQ 7 a2ANR— v LFF LI HFENL
TEBANEEEBA N2V R— T2 N TEET, IR
15504, M DDC AJR— TR U ADC F ¥ /L% iR
TLHMENHY £ (FlziE, DDC AJJHR— T+ | = ADC F+

TV A, AJIR— bk Q=ADC F v > 3V A), HEEKIEEDOHE.

% DDC AJJR— MI#72 % ADC F v v RV &R 5 HLEN
HYEJ WlxiE, DDC AHHF—F 1= ADC F¥ > 1/ A, A
7178 — bk Q=ADC F+ > /L B),

% DDC O AJji%., DDC AJERL A& (L A% 0x311, L
UAK 0x331, LY AKX 0x351, LA Ox3TN) D LEIE S E
9, DDC D% TEHIEIZOWVWTIR, £292ZML T ZE0,

DDC I/Q H 71 DR

% DDC F ¥  FVZIX 2 2O AR — E BB Y, T b TxHE
M LT, ERH A LEREN DA R -T2 N TEE
¥, EHHNEE5OHA, DDC HAKR— b | OB EHEHLET
(DDC AR — b QIFEshice v £97), #HFEK 11IQ HHEFD
%4, DDCHAR—K1E DDCHAR—F Q&AL £,
4% DDC F v > R/WZxFT % 1IQ HJ1i%, DDC 22> hr—/L -
LURE (LURAH 0x310, L AHF 0x330, L VA4 0x350,
LY A% 0x370)D DDC MHFEE,EH A x—T /L - By k(v
k)M HHfESILET,

Fo T T TV r—vay s TR LTVRF (LURHK
0x200)DF » 7" Q i’ b (B> b 5)i%, 3T DDC F ¥
VANDF v THAOALF LI ZAEFIELET, TTO
DDC F v > RNV TEEH N ZHEHTHEEIE. 20Oy Mo
A LoULERELT, $_XTO DDC Q /iR — 2%
VEENHY EF, WTHno DDC F v o RV THEZEE 1Q
EHEAT DL OCRETHEAIE. 2Oy 227U T LT
DDC H{/JA"—F | & DDC iR — bk Q 2T 2 MERNH Y
F7, FEMICONTIEL, K8 ESMLTIE SN,

DDC D E

4 {#o DDC 71 v 7 %flioT, ADC THfFLI=7 NV - TUH
e A MVO—EERY L ET, I bid, REIRAT
BREVELTDIFY T v TEiidd——F 7Lz
R 2R R ZE ST RIZ LT ET,

% DDC 7' 1 v Z \ZIZIRDEFUEEA T —UREENET,
BESERAT—S FTPay)

JEWEERRA T — X, EBRANE T ERITEEBANE O
JEW AR CE D 12 By MEFEH NCO L EAI X —
MR ENTWET, ZOATF—J1F, BORTVEL -
XY MVERSY e _R— AN RS L £,
T4NE - RT—=D

NR—=ZANY RAER LT, 74 VH - AT —VF, V—MNE
HHDOHEKR 4 HDON—T R R e =R « T4 NV EDF = —
VEE S TRAWBMANRY MV ETVA—NLET, TOTFT VA
—va BICE OB DT —% - L= EBRTT B0,
A H—Txz—A+ L—FHIES RV E£7,

FLY = RAT—=0 F T ay)

FEBAEEEZ IF T UL TR—=AR LT BB
KBNETDHD, A« AT =1L 0dB 721 6 dB D7 A
VEBMLTINEMELET,

BERB BBERR T (FTay)

FEWM PR B ERES FREERAT — VL, fl4
FUUTEEL T A NE Y IRV IESDOBERERY B RE
L CHESFHH N 2 T AR LET,

X 50 |2, AD9680 D Wjik DDC DM 7 v v 7 k% LET,
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AD9680

CONTROL CIRCUITS

P -
! DDC 0 :
[} ]
REAL/I | | N N N - | REAL/I
+ . 14 o 24 t
. ™ & SM™ oM™ ™ ™ éz,\ I CONVERTER 0
| NCO eB | |28 | e8| |ev| [Se| |o33|!
+ o o o w 8 o
| er | lgs | |gs | |85 |83 |32 | | 5Ll
! (OPTIONAL) £ £ £ £8 30 a%% !
1 0> !
REAL/Q;Q= .| 2 el 2l L, - 8 ;QCONVERTER 1,
a a a
[} I
ADC boemm——— it :
REAL/l ¢ SAMPLING || SYSREF+
AT fg e .
! DDC 1 :
[} I
| o~ o~ o~ . |
REAL/ + ! - - 14 o - o - -1 | <C + REAL/I
| o o o Wz [ CONVERTER?2
i NCO o | (ad | a3 | | °g R
H + [y [y [y w 3 o 1
| MIXER 35 of = 22 §(§ Lol
=< : (OPTIONAL) :ccltll :cﬂltll Iﬁllll IA o1 E‘%% : w
> [ SO0 O
2 | REALQIQ | = z el 2| - | 2 | Q CONVERTER 3 <
x ! Ja} a Ja} O ! x
é e a I|-I_J
) SYSREF+ zZ
%] e . =
=
e ! DDC 2 ! >
o 1 1 =
\ o~ o~ o~ \
g REAL/ + ! - -] @ (A [ S - - [~ <_(‘ + REAL/ 8
| o o o Wz _ [ CONVERTER4
| NCO e | |28 | (28| |29 |Se 033 ||
| + [ [ [ [ hd \
D otmer L L3E (85| (25| |28 |3x| |822]!
: (OPTIONAL) IO T IO el O E%’l :
I 1 1 (@]
| 0= !
REAL/Q | Q_ | = z el E | - | 2 | Q CONVERTER 5,
[} a a a O ]
ADC I |
REAL/I g a
REALN o, ¢ SAMPLING | —m- 4
AT fg SYSREF#
R e B e e T -
! DDC 3 :
[} ]
) o~ o~ o~ .| I
REAL |1 o oLl &L o | 2 ! REAL/I
| o o o Wz _ [ CONVERTER6
| NCO eB | (=8| |28 | |ev| S| |cB2|]
+ [ [ [ [ 3 o
: MIXER <& ol NS oS ZE ﬁgg :
! (OPTIONAL) D P fa £ S0 E%E !
" " " @]
1 0> !
REAL/Q | Q_ . 2 2l 2l - | 2 | Q CONVERTER 7
| a a a o |
[} ]
[ S .“ __________________________________________ a4
SYSREF+ g
SYSREF _ [ sYNCHRONIZATION g
5

50.0DC MEFMTAY I K

5112, 480 DDC 71 v 7 d 1 >OMAFlZ 7R LET, =
DB TIZEBATES & 4EDN—T R K - 7 4L F (HB4,

HB3, HB2, HB)ZMHA L TWET, ZoOXIT, EEK (T A
—2a st 18)E EH (T AT a8 DA S a &
ARLTWVWETS,

DDC BNER BT A= a Vb aFEoBEe, Fov 7 TV A—
Ta vl (LY AL 0x201)ICIE, TRXTH DDC 71 v 7 O/
TUA—vavhERETOILERDY T, ZOBHE, T

T T A= g DY T e L= MI—EEEHD,
BTV A= g O DDC T v ZVEN R RSN ET,
NCO JEW AR EEIIEHTH LI, DDC Y7 k- V&
v NEFRITTHMERHY EF, DDC Y7 k- Uk vy MEFIT
Lane, HARENETI T2 0350 £9°,

#10, £ 11, £12, £13, FUIlT, Fv T - FI A= g
thaZFnFrn 1, 2. 4. 8, 16 ICHERFE LIS D DDC 7L
FRLET,
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AD9680

ADC REAL

REAL INPUT—SAMPLED AT fg
BANDWIDTH OF
INTEREST IMAGE

REAL

ADC
SAMPLING
AT fg

BANDWIDTH OF
INTEREST

B I S o | A

—fg/32 I
—fsi2 —fs/3 —fs/4 —fs/8  —fsi16  DC

/3 fs/2

FREQUENCY TRANSLATION STAGE (OPTIONAL)

DIGITAL MIXER + NCO FOR fg/3 TUNING, THE FREQUENCY
TUNING WORD = ROUND ((fs/3)/fg 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)

I I |
I ' I I [ tgs2 | fgm2 | I I ! I
—fg/2 —fg/3 —fg/a fg8 —fg16  DC  fg16  fy8 fs/a f/3 fs/2

-

FILTERING STAGE

4 DIGITAL HALF-BAND FILTERS HB4 FIR HB3 FIR HB2 FIR HB1 FIR
(HB4 + HB3 + HB2 + HB1) HALF- HALF- HALF- HALF-
| BAND BAND BAND BAND |
—»|FILTER| -*FILTER --—FILTER --»FILTEP
N\ N\ N N\
HB4 FIR HB3 FIR HB2 FIR HB1 FIR
HALF- HALF- HALF- HALF-
Q BAND BAND BAND BAND Q
L LIFLTER ...FILTER U o IFILTER ...FILTER 6dB GAIN TO
N\ N\ - N\ COMPENSATE FOR
NCO + MIXER LOSS
COMPLEX (I/Q) OUTPUTS
IGITAL FILTER GAIN STAGE (OPTIONAL) DECIMATE BY 16
RESPONSE 0dB OR 6dB GAIN I

GAIN STAGE (OPTIONAL) I

0dB OR 6dB GAIN I . . I
= 5 I —fgi32 | fg/32 I
MPLEX TO REAL fys fg16  DC  fy16  foi8
CONVERSION STAGE (OPTIONAL) s S S S

fs/4 MIXING + COMPLEX FILTER TO REMOVE Q

DOWNSAMPLE BY 2

-

REAL () OUTPUTS —»+6d5
DECIMATE BY 8

COMPLEX | REAL/I
———

TO
REAL
+6dB,

6dB GAIN Ti| {}
!

VY

COMPENSATE FOR
NCO + MIXER LOSS

T T
[ tg32 | fg32 |
fg8 —fg16  DC  fy16  fy8

11752-042

51.DDC O EMERF (EBAD—T ¥ A— 3 VH 16)
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R10DDCH YT, Fy T - FoA—-—avi=1

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

HBL1FIR | HB2FIR + HB3FIR + HB2 | HB4FIR+HB3FIR | HBLFIR | HB2FIR + HB3FIR+HB2 | FIR + HB2FIR +
(DCM! = HB1 FIR FIR + HB1 FIR +HB2 FIR + HB1 (DCM! = HB1FIR FIR + HB1 FIR HB1 FIR (DCM! =
1) (DCM=2) (DCM! = 4) FIR (DCM! = 8) 2) (DCM! = 4) (DCM! = 8) 16)

N N N N N N N N

N+1 N N N N N N N

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

N+3 N+1 N N N+1 N N N

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

N+5 N+2 N+1 N N+ 2 N+1 N N

N+6 N+3 N+1 N N+3 N+1 N N

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

N+8 N+4 N+2 N+1 N +4 N+ 2 N+1 N

N+9 N+4 N+2 N+1 N +4 N+ 2 N+1 N

N+ 10 N+5 N+2 N+1 N+5 N+2 N+1 N

N+11 N+5 N+2 N+1 N+5 N+2 N+1 N

N+ 12 N+6 N+3 N+1 N+6 N+3 N+1 N

N+ 13 N+6 N+3 N+1 N+6 N+3 N+1 N

N+ 14 N+7 N+3 N+1 N+7 N+3 N+1 N

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

N+ 16 N+8 N+4 N+ 2 N +8 N +4 N+ 2 N+1

N+ 17 N+8 N+4 N+ 2 N+8 N+4 N+ 2 N+1

N+ 18 N+9 N+4 N+ 2 N+9 N+4 N+ 2 N+1

N+ 19 N+9 N+4 N+ 2 N+9 N+4 N+ 2 N+1

N + 20 N+ 10 N+5 N+ 2 N+ 10 N+5 N+ 2 N+1

N+ 21 N+ 10 N+5 N+ 2 N+ 10 N+5 N+ 2 N+1

N + 22 N+11 N+5 N+ 2 N+11 N+5 N+ 2 N+1

N + 23 N+11 N+5 N+ 2 N+11 N+5 N+ 2 N+1

N +24 N+ 12 N+6 N+3 N+ 12 N+6 N+3 N+1

N+ 25 N+ 12 N+6 N+3 N+ 12 N+6 N+3 N+1

N + 26 N+ 13 N+6 N+3 N+ 13 N+6 N+3 N+1

N + 27 N+ 13 N+6 N+3 N+ 13 N+6 N+3 N+1

N + 28 N+ 14 N+7 N+3 N+ 14 N+7 N+3 N+1

N+ 29 N+ 14 N+7 N+3 N+ 14 N+7 N+3 N+1

N + 30 N+ 15 N+7 N+3 N + 15 N+7 N+3 N+1

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

IDCM=F v A—v 3,
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AD9680

®LULDDCH YT, Fy T - T A= 30 =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 HB1FIR HB1 FIR HB1 FIR HB1 FIR HB1 FIR HB1FIR
(DCM! =2) (DCM! = 4) (DCM! = 8) (DCM! =2) (DCM! = 4) (DCM! = 8) (DCM! = 16)
N N N N N N N
N+1 N N N+1 N N N
N+2 N+1 N N+2 N+1 N N
N+3 N+1 N N+3 N+1 N N
N+4 N +2 N+1 N+4 N+2 N+1 N
N+5 N +2 N+1 N+5 N+2 N+1 N
N+6 N+3 N+1 N+6 N+3 N+1 N
N+7 N+3 N+1 N+7 N+3 N+1 N
N+8 N+4 N+2 N+8 N+4 N+2 N+1
N+9 N+4 N+2 N+9 N+4 N+2 N+1
N +10 N+5 N+2 N +10 N+5 N+2 N+1
N+11 N+5 N+2 N+11 N+5 N+2 N+1
N+ 12 N +6 N+3 N +12 N+6 N+3 N+1
N +13 N +6 N+3 N +13 N+6 N+3 N+1
N +14 N+7 N+3 N+ 14 N+7 N+3 N+1
N +15 N+7 N+3 N +15 N+7 N+3 N+1

IDCM =T v A—va Y,

Fz12DDCH YT, Fy T - TiA-—Yavth=4

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

HB3 FIR + HB2 FIR +

HB4 FIR + HB3 FIR +
HB2 FIR + HB1 FIR

HB2 FIR + HB1 FIR

HB3 FIR + HB2 FIR +

HB4 FIR + HB3 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 N+1 N N

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

N+3 N+1 N+3 N+1 N

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

N+5 N+2 N+5 N+2 N+1

N +6 N+3 N +6 N+3 N+1

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

IDCM =7 v A=V =y,

% 13.DDC > L,

FvT-

ToA—Y 3 =8

Real (I) 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) HB1 FIR (DCM! = 16)
N N N
N+1 N+1 N
N+2 N+ 2 N+1
N+3 N+3 N+1
N+4 N+4 N+2
N+5 N+5 N+2
N +6 N+6 N+3
N+7 N+7 N+3
IDCM=F v A—v a3,
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RIADDCH VT, Fy T FUA—-I 30 =16

Real (1) 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=TF v A= g,

FoF e FUA— g U ET A= g U AICRE LA

DDC 0/Z HB2 + HB1 7 4 V2 ZfEHTH L O (T A—v a4

OHFEEH ), DDC 11X HB4 + HB3 + HB2 + HBL 7 4 VX i35 L 512 (T A—v a s 8 DFEKINT)), FNENHEINL,
512 DDC 11345 DDCO B A L CHAT —# & 2RV IR LT, ZOMEEONIHAY 7 vEEISITORLET,

% 15.7 v 7 DCM! =4, DDC 0 DCM! = 4 (8%%{). DDC 1 DCM! = 8 (R#)DHED DDC HAY > L

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]

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

10 [N +1]

QO[N+1]

Not applicable

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

10[N+2]

QO[N+2]

I[N +1]

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

10 [N +3]

QO[N+3]

Not applicable

IDCM=T7 v A—va Y,
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AD9680

R R
BE

JEFE R, 12 By MEFEHNCO LT VX IVERI FH—
o CTHEBLLTCWET, BERERIT, ERANGEFELEZ
BRIATINE 5 & HHJE (ﬁiﬁz (IF) B R—=AR NEFERT Y
XNV (U T EEE =0 H)~E# L E 7,

% DDC DL A7 — 1%, DDC =2 br—/L« LI A
Z (LPAZ 0x310, LA HZ 0x330, LA % 0x350, LA
5 0X370)D B M[5:A] &~ CTIEBICHIE S v, 4FED IF €& —
RESHR— T2 EBRTEET, TRED IFE— R,

A% IFE— K

OHz IF (ZIF) £— I

fs/dHz IF E—

FAR B

AEIFE—F

NCO & I xH—NA Rx—7 L ENES, NCO HEKE % #
ST, TUXNMVIICIF AR EF 2 —=0 7952 ENTEE
7,

0 Hz IF (ZIF) €—

IFX VI ARAL RSN, NCORT 4 AZ—T L ENFET,
fsld Hz IF E— F

fo/d T— NOEERIRZ 7+ I% 20 7 TIHH—L NCO A

=TS, WEENDPEHRSET,
FRAL-E—F

Aﬁ#yfwﬂﬁﬂmmﬁ7wz&~w@u%9_mzéni
4, NCO I x—7L&anEd, ZOT A - Ra&aflis &
NCO BTy A—ay « 74K %E%Eﬁ@m‘é: EMTX
7,

52 L[¥| 53 12, FEEAS) L HEFRBATNKT 2 8 A A
TR ERLET,

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

ADC + DIGITAL MIXER + NCO | geap ADC | ReAL

SAMPLING
AT f

REAL INPUT—SAMPLED AT fg Tfs

BANDWIDTH OF
INTEREST IMAGE

BANDWIDTH OF
INTEREST

i | | | —fS'/32
g2 /3 —fg/a —fgi8  fg16 D

[}

| —6dB LOSS DUE TO

: NCO + MIXER

|

i POSITIVE FTW VALUES

I

I

[}

|

' ~f5/32

|

|

|

I N

e — e \

| 12-BIT NCO FTW = AN

| ROUND ((f5/3)/fs x 4096) = ~1365 (0xAAB) ),

Nttt A

4

C

T
fg/32

fg/16

f/8 fgf2

NEGATIVE FTW VALUES

11752-043

52.DDC NCO BR#F1—=>4 - 7— ROBIR—FEHAH

Rev. 0
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AD9680

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

| ADC QUADRATURE MIXER
—>®-> SAMPLING IR 1,
AT fg
QUADRATURE ANALOG MIXER +
2 ADCs + QUADRATURE DIGITAL | REAL 90°
MIXER + NCO t PHASE COMPLEX
COMPLEX INPUT—SAMPLED AT fs
ADC
_.®_Q> SAMPLING |—2 19,
AT fg
BANDWIDTH OF
INTEREST
IMAGE DUE TO {}
ANALOG 1/0
MISMATCH M
| T T
| | | [ g2 | 132 | |
g2 g3 g4 fgl8  -fgl16 o fg/16  fei8 fS/4 43 f5/2
"_ ______________________
2-BIT NCO FTW =
POSITIVE FTW VALUES <. ’ ROUND ((fs/s)/fS x 4096) = +1365 (0X555)
\\I ———————————————————————
g2 | fgf32 3
DC g

X 53.DDC NCO A Fa—=> 4 - T— ROBIR—EZHA S

DDC NCO 8&U I XFH—Di#E4% & SFDR
FERASEEE IF T UL TR—=ANRY R HT B,
AA=VDT 4 NHEY U TICRIK LT, &I sdamaﬁ%ﬁx
ALFET., ZHITNCOIZED 0.05dB DHEIENFAELET,
XU T LTR=ANY RSN FZANEEDOAFHELK
X 6.05dB (2720 £9, D=, DDC 1 v « AT —T T 6
B »7 A4 viBEMEAx—7 LT, ity }\0)7/w</7~/u
NCEEOXAFTIv I Ly PHLEFBERETAHILIC
KT MET S LRSS ET,

SFVLICED %’E%%&)\ﬁﬁﬁ%&‘—xﬂ/ R ~ZEH D B
BRI X —HmIRBICE 1IQ o TN HET & D FKHIE
1414 x ZNVA 7 — T, Q H o FANFFMI D &%
FEEL, 77— - Ey MEZEHIF L ZICEDE DD,
HEHEEAE BT LT 3.06 dB DIEK (0.707 x T/L A —)L) %3
FHP—TMAET, =512 0.05 dB DL NCO THAELET,
X VU T LTR=ANY RS NTAEREA NG 06T
HRIT-31LdB 12722 D £,

NCO I END Y —A Mr—2R « A7 VT AEBE, T
TOHIIEREHITHK LT 102dBc SFDR £V K& <720 £,

BUEHIA > L—4

AD9680 (X, % DDC (Zxf L TR HILEE % nHelc 32 12
> ~ NCO %Vﬂ;ﬁiﬁbfu\iﬁ“ ZO NCO ZEATDHE, AT
AT MvE DCICRIFASEDZ ZENTEET, ek~
SIVH - 7u/71w%m T4 NZ LTHVRLEIET 5
ZEMTEET, NCO X, AEHTF =2—=v7 - U—F (FTW)
LA Ty b s U—FK POW)E AN L CHETHILENT
xFET,

£

Rev. 0

NCO @ FTW & POW DER5E

NCO JE#fEIZ. NCOFTWIZAIENS 12 By ~ 2 DEEE
WCEOPRESNET, o2 ~fsf2 (Fs/2 125 <) DJEWEIL, %D

AT — FTEHRENET,
e 0x800%—fs/2 DEWHZF£ L £,

e 0x000 /% DC %% L %4 (A% 0 Hz),
o OXTFF [Z+fs/2~ fs2R2 D e s 2R L £ 7,

NCO JAHETF = — I, K THATEET,

Mod(f., f,)
fS

=T e U—
NCO_FTW = roun({z12

T,

NCO_FTW X NCO FTW % %7 12 £ b 2 OFfi#iE,

fsiZ Hz TF L7- AD9680 DH > 7V v VJa s (v n v 7 - L
— k)

folZ Hz TR LI-F v U 7 EMEEK,

Mod( )IZ 4% v BE%k, #1213, Mod(110,100) = 10, AEDEE
Mod(-32, 10)=-2,

round( 13 F 2 D%, Bz 1T
round(-3.4)= -3,
CORITT VX AEETOFEIT VIR LICEA SN D Z &IZiE
BLTLEEW (T22bbT I u G507 V% M THRA),

. round(3.6) =4, AEOHE
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Bz X, ADC %> 7Y v 7L (fs) A3 1250 MSPS T, F % U
TR (fo)AS 416.667 MHz D34,
Mod(416.667,1250

1250
L7725 T, ZAUEINCO FTW D 12 By b 2 OHfiFEBL Tl
OX555 1AM XN ET, EBEOXF v U 7 EEEIL. kA CcEE
TEET,

NCO_FTW = rounu(z12 ) =1365VIHz

NCO_FTWx f
NCO_FTWxTs _ 41656mHz

fo —actual=
12 v | POW (34 NCO Tffi i Tx ., #%kd AD9680 F > 7'
F 721 150 AD680 NHETD il #  DDC F v > VI O REED
DONFARR A2 3 A S 1,

NCO D IE LWEWED 7= HIZIZIR DO FNAIZHE-> T FTW LY A X

BLO/E-1EPOW LI 22 2 FHT 5 0LERH Y £77,

e T XTDDDCHFTW L U RFICEIALEITVET,

e T XTDDDCDPOW L T RFICEIALEITOET,

o SPI b Tcx s DDC Y7 b VEky bk by haflio
T. ¥£721% SYSREF+ ' D7 H—3 3 12k b, % NCO
ZRIMEL £,

FTW LU A X E7-1% POW L ¥R X IZKFT 5T _COEALN
SET L7212, SPI £7-1% SYSREF+ B> % ffi > T NCO % [F#i
T DHENRHDLZ EICEBELTLEIY, ZoFEBIE,. NCO
DELWEEDTZDICHLETT,

NCO MR

4% NCO IZ1E. NCO DBRREALFR DI 3 5 Bl % DA T
Falhl—% - U—F PAWARHY £7, % PAW OUH Y &
v MElZ, NCO @ FTW & POW DORE Ot 7 2 a3 T+
5 POW IZ L > TIREESNET, & PAW OffHA 27 U AV b
EIZ FTWIC X » CIEENET,

WD 2-ODFFERF T, F v 7RNOERD PAW % [FEHE 5

ZENTEET,

o SPIZMEMAT %)L DDC iz hr— - LYRF (L
2% 0x300, £ k4 ® DDCNCO Y7 k- Ukwyh -
Ey hEEST, FyT7THNOTITO PAW 2> FLE
9, ZHiE, DDCNCO Y7 b+ UEky by h&E IV
THZEICLVEITENET, ZOFEZ, R LT ADISSO 7
v 7IN® DDC F % > R ADRMULDORIERT 5 Z & AT
EET,

e SYSREF+ v'r %Z{Ef4 25 ¥k, SYSREF: =2 b —/L -
LYAZ (LYRAHZ 0x120 & L P A% 0x121) T SYSREF+ &
VEAF—TNTHEEX, BXODDC Ry hr— -
LYRE (LY AF 0x300)D E v F[1:0]C DDC [ % 1 %
— TN B LEE, BEOTNTO SYSREF+: A X hTF v
THNOTRTO PAW BNU Ty hanEd, ZoHEE, [
L AD9680 ¥ 7N DDC F v > D RIIMkIZ, 721
W% 0> ADI680 T FIND DDC F ¥ /L DRI H
oL ENTEET,

= i

NCO (ZIZ I FH—2 L TWET, 20 I T —DEfEIL,
TruERZIX—0#ELFE U TY, NCO JHELEZa—7n
NEERE LTHAT 2Lk v, AMES (EREITES
B)yeaX oo ERLET, ERANGEEOLE. 2O IX—iX
FEHI XV —BEERITVET 2 2OREREHEM), ERHEA
IMEBEOHE, IXV—ITHER IV —EZ TV ET 4
OFFEIHZE 2HONEREHH), ZOIXY—iE, HrxoTF ¥
VANV DANTNET (FERFTITEER)IE N TEMEZ L
T, FEBRADEITEZHA S OEIR L, DDC =2 b —/b -
LUAK (LUAF 0x310, LT A4 0x330, L VA% 0x350,
LYAH OX370)DE y b 7 2~ T, %4 DDC 71 v 7 %L
TEBNCHIET D Z N TEET,
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AD9680

FIR 7«4 JL%
BE

4y bOT VA= avb 2, B— A N—TNRU R FR
A VARG (FIR) 7 4 L4 (%50 12779 HB1 FIR, HB2 FIR,
HB3 FIR., HB4 FIR)A® D £3°, TN HD 7 ¢ V& I LJEHE S
AT —=VOBAIHYET, HHTHF¥ U T% DC (v V7T
AW = 0 H)E T T %. ZRbD T 4 L ZRRMICY
TN L— R ET D ERC, EH T 2 HRIEAHE O RE 2
e v U 7SR LT 20 IR LEREZ AL L 7,

HB1 FIR (W21 R —T /L&, NANRZXTHI LT TEEE
Ao HB2, HB3, HB4 FIR 7 4 VX 34T a v ThoHmd,

% 16.DDC 7 1 L2 Dk

BEWHAY T s L= FTEIANA RRTHENTEET,
F16 1T, BER T N—T IR R« 7 0 NF B ETekk & I siiE A
TyvariERLET, TRTOF—AT, AD9680 ® DDC 7 «
NEY T« 2AF—1F, -0.001 dB LLF O@BEIR Y v Sk
100 dB L _E BRI T 0 K LR B AR AE L £ 9,

F 1712, BHOBBEIRY v TN/ Ty 84T« KA v Mkt
T HPHIEHIRIT D I LEBRELREZRLET, £ DDCOT 4L X
VT AT =V DTV A= a L, DDC 2 br—/L - L
VAKX (0x310, 0x330, 0x350, 0x370)D v~ k[1:0]% ff - T
BNZHIET D Z M TEET,

ADC
Sample Real Output Complex (1/Q) Alias Protected Ideal SNR Alias
Rate DDC Decimation Sample Rate Output Sample Bandwidth Improvement* Pass-Band Rejection
(MSPS) Ratio (MSPS) Rate (MSPS) (MHz) (dB) Ripple (dB) (dB)
1000 2 (HB1) 1000 500 (1) + 500 (Q) 385.0 1 <-0.001 >100

4 (HB1 + HB2) 500 250 (1) + 250 (Q) 1925 4

8 (HB1 + HB2 + HB3) | 250 125 (1) + 125 (Q) 96.3 7

16 (HB1 + HB2 + HB3 | 125 62.5(l) +625(Q) | 48.1 10

+ HB4)

VA= N—=H Y T T g2 72 L D PR SNR B = 10log (5 ki (fs/2)).

# 17.DDC 7 4 LA YIR LEBEL

Alias Protected Bandwidth for
Complex (1/Q) Outputs®

Alias Rejection | Pass-Band Ripple/ Alias Protected Bandwidth for
(dB) Cutoff Point (dB) Real (1) Outputs*

>100 <-0.001 <38.5% x four

90 <-0.001 <38.7% x four

85 <—0.001 <38.9% x four

63.3 <-0.006 <40% x four

25 -0.5 44.4% x four

19.3 -1.0 45.6% x four

10.7 -3.0 48% x four

<77% % four
<77.4% x four
<77.8% x four
<80% x four
88.8% x four
91.2% x four
96% x four

Yfour =ADC AJSj ¥ 7L« L— KDDC 7 v A — a Ui,
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IN—DNNV K -T4)L4

AD9680 Ti&, ADC ZH#iFT — & DT ¥ X VI S4B & AT REIC
T2 4HON=T AU R - TN B ERBELET, DO
— TN R e T g NHFANA RAARE T, EBNCEINT S 2 &
NTEET,

HB4 7 1 LA

HKOIDT A= gt 20 N—T R R, m—XZ FIR 7 4
VA (HBA) Tk, BB MICERBLIh 11 ¥ v 7 %t
. EERER 7 4 VAR EBRA L CWET, HBA 7 4 LT,
BHEBHS (T A—a st 16) £RI3EEEN (FyA—Y
a vt 8) AAXR—TNLIEGAEIZOREHLET, ZOMmos;
By IOTANFEFINLRENET, £ 18 LK 54 12, HB4
T4 VE ORI EE TR LET,

= 18.HB4 O 7 4 L 2 %K

HB4 Coefficient Number Decimal Coefficient (15-Bit)
Ci,c11 99
C2, C10 0
C3,C9 —-808
C4,C8 0
C5, C7 4805
C6 8192

0 =]

~~
-20 ™

/

-20 \

v AN

MAGNITUDE (dB)
|
(2]
o

-80 \
-100

-120 |

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

11752-046

55.HB3 7 « LA I6E

HB2 24 )L%

3OHDTF Y A=Y g 2, N—TNRU R, B—XZ FIR 7 4

LA (HB2) Tl KHEBAMICRE{L I 19 % v 7 %t
R, BERE T VAR EBRHA L TONET, HB2 7 4 L &1,
BB (T A= a vt 4, 8 £721F 16) F72i3FEEH D

(FyvA—vavik 2, 4F720%8) 24 F—T NV LIHAEIZOR
EHLET, ZOMDEE, DT 4 NZIFTNSARRAENET,
#20 LM 5612, HB2 7 A L4 ORSE L IEE AR LET,

% 20.HB2 7 1 L2 DR#K

MAGNITUDE (dB)
&
o

&

-100

=120

0 01 02 03

0.4

05 06 07 08 09

NORMALIZED FREQUENCY (x m RAD/SAMPLE)

54.HB4 7 1 LA DISE

HB3 7 14 JLA

11752-045

2OHDT A=Y gth2, N—TNR R, B—XZXFIR 7 4
L& (HB3) Tl KWHEBAMGICRE(LIh 11 &% v 7 %t
. BEERE T 4 VAR EBRA L CNET, HB3 7 4 V& 1%,
BHEBED Ty A—v a8 £1316) £ FEERE N &
VA= a4 FEIE8) BAR—T N LIERAICORERL
F4, TOMOFA, ZOT 4V ZIFNAARASNET, £ 19

L5512, HB3 7 4 VX ODAGE L IEEEZ R LET,

% 19.HB3 7 1 L2 D&%

HB3 Coefficient Number

Decimal Coefficient (18-Bit)

Ci,cCc1
C2,C10
C3,C9
C4,C8
C5,C7
C6

859

0
—6661
0
38570
65536

HB2 Coefficient Number Decimal Coefficient (19-Bit)
C1,C19 161
C2,C18 0
C3, C17 —-1328
C4,C16 0
C5, C15 5814
C6, C14 0
C7,C13 -19272
C8, C12 0
C9, C11 80,160
C10 131,072
0
-20 \‘
@ —40
g 60
\
s -80 \
-100
-120 Ill\r
0 01 02 03 04 05 06 07 08 09

Rev. 0

— 34/64 —
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R 21.HB1 7 1 L2 DRE HB1 74 L&

HB1 Coefficient Number Decimal Coefficient (21-Bit) 4 SHORBDOT Y A— gk 20 N—TR_ K, B—/nR2A
C1, C55 -24 FIR 7 4% (HBL)Ti&, {RIHEEA AT IRk 47z 55 ¥
C2, C54 0 v 7 RIR, BEERE T 4 VAR EBRA L TV ET, HBL 7
C3, C53 102 A NVBTFENCA T =T NS, NARNATHILEITEERA,
C4, C52 0 21 L5711, HBL 7 4 V2 DR L & A R LET,

C5, C51 -302 .

C6, C50 0 N

C7, C49 730 2 \

C8, c48 0 \

C9, C47 -1544 5

C10, C46 0 =

Cl1, C45 2964 S 0

C12, C44 0 2

C13, C43 ~5284 S s

Cl14, C42 0

C15, C41 8903 ~100

C16, C40 0

C17,C39 -14,383 120 )
C]_g’ C38 0 0 01 02 03 04 05 06 07 08 09 g
Clg, Cc37 22,640 NORMALIZED FREQUENCY (x m RAD/SAMPLE) o
€20, C36 0 57.HB1 7 1 L2 DISE

C21, C35 -35,476

C22,C34 0

C23,C33 57,468

C24,C32 0

C25, C31 -105,442

€26, C30 0

C27,C29 331,792

c28 524,288
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DDC A > - RT—Y

% DDC I, MLICHIHEND S A v « AT —VENELTWE
T, AT 0dB £/-13 6 dB 2BIRTHZ LN TEET, 2
XU LTERANMER 2 R—ZANRN RAF Y B 5 L
X, 6dB DFA v EAX—T N LT, EHEEATFTIvI LY
CHLEHAE Y RO VA — LV NTHRET D Z &3 HRE
SNET,

IF VT U THBEANNMETERX—ANY RaZ 0 T
HEEF, IXV—NEEFXATFIvILTVRLEHNE Y
FOTZNAF—VNTEEIZRELTWDE=D, A OBk
RETETN, A7 arD6dB 7o v EF-> TRVME SHRE %
WET A ZENTEET, HEM EREBRAT -V EHHT
B8 HBLFIR 74 LED 2 DDOEHIT L BE T T
A RZSIET (X 58 ),

DDC ER¥EH LR

% DDCIIMNTICHIE S 5 S FHEHR T v v 7 N L
TWES, EEE S ERER T 0y TR, T4 Z )T
AT =DM T 4V % (HBLFIR) & fo/d EHERI XV —%2H
BHLTESEZT v BB LET,

BeDT v 7HEHEE, BHEEIFI—0 Q MNIIFREIT/LED
T, UIWEEEShET,

X 58 12, HWFEH EREHROMMIL L7y 7KERLET,

J o J

\
HB1FIR GAIN STAGE
COMPLEX TO
LOW-PASS REAL ENABLE
FILTER
0dB
= B l 2 ™ R »10[ I/REAL
6dB
_\_ ;
COMPLEX TO REAL CONVERSION )
0dB
» OR -
6dB cos(wt)
* Y
W <> =
-
sin(wt)
0dB Q '
»| OR L
&
J
LOW-PASS
Q FILTER 0dB Q o
> 4 l 2 »| OR -
—\_ 6dB
2
HB1FIR E

X 58. %% EHEHRO IOV IK
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DDC D& EHI

#2212, #% o DDC

% 22.DDC D& EH

REF DLV L

REMEE R LET,

Chip
Application
Layer

Chip
Decimation
Ratio

DDC
Input
Type

DDC
Output
Type

Bandwidth
Per DDC!

Number of Virtual
Converters
Required (M)

Register Settings?

One DDC

2

Complex

Complex

77% x fs

2

Register 0x200 = 0x01 (one DDC; 1/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 = 0x04 (DDC | input =
ADC Channel A; DDC Q input = ADC
Channel B)

Register 0x314, Register 0x315,
Register 0x320, Register 0x321 = FTW
and POW set as required by application
for DDC 0

Two DDCs

Complex

Complex

38.5% x fs

Register 0x200 = 0x02 (two DDCs; I/Q
selected)

Register 0x201 = 0x02 (chip decimate
by 4)

Register 0x310, Register 0x330 = 0x80
(complex mixer; 0 dB gain; variable IF;
complex outputs; HB2+HB1 filters)

Register 0x311, Register 0x331 = 0x04
(DDC | input = ADC Channel A; DDC
Q input = ADC Channel B)

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

Complex

Real

19.25% x fs

Register 0x200 = 0x22 (two DDCs; Q
ignore selected)

Register 0x201 = 0x02 (chip decimate
by 4)

Register 0x310, Register 0x330 = 0x89
(complex mixer; 0 dB gain; variable IF;
real output; HB3 + HB2 + HBL1 filters)
Register 0x311, Register 0x331 = 0x04
(DDC | input = ADC Channel A; DDC
Q input = ADC Channel B)

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
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Chip
Application
Layer

Chip
Decimation
Ratio

DDC
Input
Type

DDC
Output
Type

Bandwidth
Per DDC!

Number of Virtual
Converters
Required (M)

Register Settings?

Two DDCs

4

Real

Real

19.25% x fs

2

Register 0x200 = 0x22 (two DDCs; Q
ignore 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 (DDCO I Input =
ADC Channel A; DDCO Q Input = ADC
Channel A)

Register 0x331 = 0x05 (DDC 1 | Input =
ADC Channel B; DDC 1 Q Input =
ADC Channel B)

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 DDC1

Two DDCs

Real

Complex

38.5% x fs

Register 0x200 = 0x02 (two DDCs; I/Q
selected)

Register 0x201 = 0x02 (chip decimate
by 4)

Register 0x310, Register 0x330 = 0x40
(real mixer; 6 dB gain; variable IF;
complex output; HB2 + HBL1 filters)

Register 0x311 = 0x00 (DDC 0 | input =
ADC Channel A; DDC 0 Q input =
ADC Channel A)

Register 0x331 = 0x05 (DDC 1 | input =
ADC Channel B; DDC 1 Q input =
ADC Channel B)

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

Four DDCs

Real

Complex

19.25% x fs

Register 0x200 = 0x03 (four DDCs; I/Q
selected)

Register 0x201 = 0x03 (chip decimate
by 8)

Register 0x310, Register 0x330,
Register 0x350, Register 0x370 = 0x41
(real mixer; 6 dB gain; variable IF;
complex output; HB3 + HB2 + HB1
filters)

Register 0x311 = 0x00 (DDC 0 I input
ADC Channel A; DDC 0 Q input =
ADC Channel A)

Register 0x331 = 0x00 (DDC 1 I input
ADC Channel A; DDC 1 Q input =
ADC Channel A)

Register 0x351 = 0x05 (DDC 2 | input =
ADC Channel B; DDC 2 Q input =
ADC Channel B)
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Chip
Application
Layer

Chip
Decimation
Ratio

DDC
Input
Type

DDC
Output
Type

Bandwidth
Per DDC!

Number of Virtual
Converters
Required (M)

Register Settings?

Register 0x371 = 0x05 (DDC 3 | input =
ADC Channel B; DDC 3 Q input =
ADC Channel B)

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

Register 0x354, Register 0x355,
Register 0x360, Register 0x361 = FTW
and POW set as required by application
for DDC 2

Register 0x374, Register 0x375,
Register 0x380, Register 0x381 = FTW
and POW set as required by application
for DDC 3

Four DDCs

16

Real

Complex

9.625% x fs

Register 0x200 = 0x03 (four DDCs; 1/Q
selected)

Register 0x201 = 0x04 (chip decimate
by 16)

Register 0x310, Register 0x330,
Register 0x350, Register 0x370 = 0x42
(real mixer; 6 dB gain; variable IF;
complex output; HB4 + HB3 + HB2 +
HBL1 filters)

Register 0x311 = 0x00 (DDC 0 | input =
ADC Channel A; DDCO Q input = ADC
Channel A)

Register 0x331 = 0x00 (DDC 1 | input =
ADC Channel A; DDC1 Q input = ADC
Channel A)

Register 0x351 = 0x05 (DDC 2 | input =
ADC Channel B; DDC2 Q input = ADC
Channel B)

Register 0x371 = 0x05 (DDC 3 | input =
ADC Channel B; DDC 3 Q input =
ADC Channel B)

Register 0x314, 0x315, 0x320, 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

Register 0x354, Register 0x355,
Register 0x360, Register 0x361 = FTW
and POW set as required by application
for DDC 2

Register 0x374, Register 0x375,
Register 0x380, Register 0x381 = FTW
and POW set as required by application
for DDC 3

Hs=ADC ¥ 7L« L— |k,
2ETW L YA X E 21T POW LV A X I3 T 5T R COFIABLNDTE T LIZKIT,

DIELWEIED 72 DIZ B TT,
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TN

JESD204B € 23— 1 —RADBE

AD9680 OF & /L HI )L, JEDEC FEH#E JESD204B & —# - 2
UNR—ZAT YT f B —T =2 — RTHEM L TT A &
AUTWET, JESD204B 1%, HK 125 Gbps L—r#HED L U 7
e f U H—T 2 — A%l ST AD680 & T UK IVALBET /A
AEET A7 0 h T, LVDS 2495 JESD204B A
H—=T 2 —ADFHRELTL, T—HF A ¥ —T=z—ADNK
MICET R — FHBEEZHKL, a2 "—2tavy s « TN
AADRy r =P R/INMETE 5 LR EDDH Y ET,

JESD204B DfE

JESD204B 5T —H# {57 1 v 71, ADC B0/ T LJL « F—H
7 L—NIAEE L, 8B/OB fFEALEITV, EHICA T v ard
AP F TV T T TV ) TIVH DT =2 2R LET,
U > 7 QY ST R R A2 B S 2S5 L — AR
YR—FENTWET, ZOMOBECFIL, FDOBROREL %
MFFT AT — % « A MY —2WNICHAAETN TV E T,
JESD204B Lo —N\[E, YU T« UV EBFEREEDH=DIT
VBT, JESD204B A > & — 7 = — ADFEMT OV TIL,
JESD204B Hits # B L T 2 &,

AD9680 JESD204B T — X k[T my 71X, 1 DDOVY U ZIZHFL
TR 2 [HOMER ADC E7-13f Kk 8 HOEAE=a v R—H

(DDC DA F—TLHf) ZRfESEE T, Uik, 1{E, 2 8,

F720% 4 H0> JESD204B L— L AfEAT A L O ICRET L L

MNTEEJ, JESD204B (AT Y v 7 2 ERT DHLHD /T A

— B EMEL, ZNHDNRT A—H L, JESD204B kT A2

v & (AD9680 /) & JESD204B L 3 — SGHELT /S A 2 AS))D

MCT—HTDLERHY £T,

JESD204B U > 7 1%, IRD/NT A —F(Zht-> THRESNET,

o L=Lb—/arv R - TFRA2ZE (VI HimDL—
VH)(ADI6BO fifi =1, 2, Fizif 4)

o M=o N=F /v =4 - FRAZRK (V> I7H-HD
AR = 2 X—Z $7)(AD968O i = 1, 2, 4, 721X 8)

o F=17L—Lbl0n4sT v Mk (ADISSO fi = 1. 2. 4,

8. 721 16)

e N =Hr7VHizvdry ML (JESD204B 7 — - # o
ZX)(AD968O0 il = 8 F 7= 1% 16)

o N= /=% 5fihE (AD968O fiE = 7~16)

o CS=HVrTNblvoarbu—i -y M (ADI6SO fE
=0, 1, 2, £72I%3)

o K=wAFT7L—Lbhl-hD7L—2i¥ (ADISO i = 4. 8,
12, 16, 20, 24, 28, F721%32)

o S=IVIN AN —=F /S TL—Ah P AT NVBTY DE
&4 7 V4 (AD9680 fiE = L, M, F, NIZHE-3Z HERIC

X IE)
o HD= @#MEE—F (AD9680 =L, M, F, NZiS&HBhi
2% )

o CF=7L—Ah- 7yl YA TN/ "—F « FI/)NA R
&= Y O T — N4 (AD9680 fif = 0)

X 59 (2. AD9680 JESD204B U v 7 Offikgib Li-7 1 v 7 X%
RLET, 74/ F T, AD9680 L 2fH D a2 R—& L 4fHD
L—EERT LI ESNTOVET, a2 =% AT —
# 1% SERDOUTO+ 35 X T F 7213 SERDOUT1+ (ZxF3 B H /1T,
Z13—%4 B % SERDOUT2+ 5 LT % 721 SERDOUT3+IZ%f
T 5M) T, AD9680 Tik, M=z AN—ZHhE T -
L= e &85, FRF AT UL RRALE B FUXL
HARADOHEEERTT 52 EOZTOMOBRELAETT, 2
NEDE—REZDOMDOI AR~ AR « FF g 0%, SPI L
VAL T DI 4 v ITREVIAZEBFES>THRESNET,
77 4/ N T, AD9680 N TH I NN—HNnHD 14 B b -
aAUNR—=H U= R, 220047 T v 8By hOTF—H)IC
SEIENET, By b 13 (MSB)~Ey b 6 NERHMDOF T T v b
2720 ¥4, 2 2BOA 77 v ME, B> h 5~E > k 0 (LSB)
28y ROT—v By MIRVET, T—N1 - By M,
Pos/3dgqelo v F L —r VA ERETH LN TEE
I, FoT— - By ME, A, SYSREF:, F 7o idmEMR
W hEa#Fd=ar b= - By hCTEESHMZ D ZENTEE
7

HoNtz 2 20F I T v VAT T TNTHIENRTEET,
72720, A5 TNMEIF T arTh, RUTFVEL - F
— K e RE— U EEETABIZARY ML - B— T ORAERES
T 272D HAT L BRI NET, AT T 7 T T,
K1+ XM+ xXBZ2HEHLEZEAN—ROACR 7 LIY XL
EFRALCHET, LIy —ROT AT TUT TR, AT T
7 2HEXOH RN 2 U TF,

2ODF 7T v ME, £D%#% 8B/10B = a—X TH L ENFE
4, 8B/I0B = a—XX, 8y hDT—X (A7 T v NERD
HLTZh% 10 By O U RAMIEBL L E T, 60 2,
ADC /5 4By b« T—HERODHEL, 7—/L - By MEB
L. 22O0OF 7Ty "R T TNVL, TNODF Ty v &
220010y b« YURMIFEILT D HEERLET, K60
W2, T7ANEDOT—H « T —~v hERLET,
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AD9680

CONVERTER 0

CONVERTER A
INPUT ADC

A
MUX/
FORMAT

(SPI
REG 0x561,
REG 0x564)

-

CONVERTER B
INPUT ADC

B

L | .. SERDOUTO-,
SERDOUTO+
JESD204B LINK LANE MUX
AND MAPPING
EOL || ANDIPPING | serpour
(SPI REG 0x570) REG 0x5B0,
|| RESXSB2. | . SERDOUT2-,
REG 0x5B5, SERDOUT2+
REG 0x5B6)
| SERDOUT3-,
SERDOUT3+

CONVERTER 1

SYSREFx
SYNCINBx

11752-050

K595 v OBKAELEZTOy VR—TILEEIRE— R (LY X4 0x200 = 0x00)

JESD204B TEST

JESD204B TEST
PATTERNS

PATTERNS
fees fEEoe
ADC TEST PATTERNS REG 0x573, REG Ox551 TO
(REG 0x550, REG 0x551 TO REG 0x558)
REG Ox551TO [ REG 0x558) ——— _ _» SERDOUTOS
REG 0x558) |_> SERDOUTL:
CONSTRUCTION SCRAMBLER ||— w.[gBim/10.817
MSB JESD204B SAMPLE 1+x14 4 x15 ENCODER _
CONSTRUCTION JESD204B TEST o o |(oPTIONAL) o = [a[o—Ti[a[o—ij]
[A10] [ = —_—
&gﬁfgﬁ - LEJ E (“GJ (“;SJ G[e[e[a[e[f[o]r[i[;] SYMBOLO  SYmBOL1
REG 0x551 TO o o o © [a[b]cTd el Tan]iTi]
Fas REG 0x558) mse (AT A MSB [S7]57
A12[ Ad [S6156]
AIL[A: (51551
AL0[ A: [S4l1s4]
A9 [ AT [S31S3]| o
A8 AD s21s2 4
A6 [ CO S1|ST by
(A0] LsB [A7]CL LsB [S0TS0 £
60ADCHE T —4R - RR—FT—H - TL—37
TRANSPORT DATA LINK PHYSICAL
LAYER LAYER LAYER
A A A
r N N Al
PROCESSED ALIGNMENT :
SAMPLE FRAME 8-BIT/10-BIT CROSSBAR
SAMPLES — = H SCRAMBLER H CHARACTER H SERIALIZER OUTPUT
FROM ADC CONSTRUCTION [ | CONSTRUCTION GENERATION ENCODER MUX
. J
Y 3
SYSREF+ A g
SYNCINB+ g

H6lL7—4% - 70—

HREBEE

61 D71y 7 XIZ, JESD204B N— KU = 7 &fkHT 59
TVANPOYENNETCHOT—% « Ja—%RrLET, Z0O
PRV, WE VAT AOMR LA Y —OFIIZIE < b T
DA—T e V=R e A =TT 47 (0SI) TET NG EHE
NELAY—IIHETHZIENTEET, ZTNHDO LA V—IL,
FZVAR—=R b AY— T—F V7« LAY —, Wl
LAY — (VT 74V EMTI R T A4 )T,

FSURR—F - LSY—
FZVAFR—=F LAY =TI, 7—% (Vv Inetrvav
Dy bhr—b -y hTHER)%E JESD204B 7 L — A8y F
YIZLET, ZOT7L—AT 8y ATy MIHGLE
T, IN6DOF I Ty NIT—F - V7 - LAY—IZ&ELR
T, NTVAR—b LA TP—D=o L TE, Vo y - X
T AL INHNTHE S ET, RERGE, ¥
Yo 7RO LT =L By FABINENE T, kA
> T, Y7 (JESD204B UV — RYNDOT—/L + By MMtaR
HBHZENTEET,

T=N-N-CS
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F—=R -y - LLY—

T—=H YT LAY —=IZE, V7N LT — X &S
BL_LVOERHY 9, ZnbofiEs LTI, 7=
VDT —H e A ST e VFFy TR -
TIA AN HEZ ) T HAOHBESIT-OfFA, 8 By k-
T ROy ks VURADFE AR ERNH Y £,
Fh, T—Z VT LA —TiE, L= T T AR
Vhe =X (ILAS)ZRET OHELH Y £, ZAUTIE,
U AKR—F -« LA P—CREMBELZHERT AL T — R
HERTB) v IHRET—ENENET,

MELAY—
MELAY—IZ, YUT N Zay s - L— T uy 7
ShomdEK CHERENET, 2O A Y—Tix, W5 —
AP 1 L—r, 2 b=y, $0F 4 L—rOEEERH YT
e FRITERENET,

JESD204B Y >4 DREIL

AD9680 ® JESD204B KT v AI v & (TX) A ¥ —T = — AL,
JEDEC #Z#& 204B (July 2011 specification) CHEEND V77 F
A 1LWTEELET, VoA, =—FK - 7 r—7H
35 LN SYNCINB:, FIIL—2 « TIAL ALk« o —Ar R,
=Y = F=EBIOT T —FTIEOKERT v Aoyl E
D
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a—F - JIL—7RH (CGS)E & U SYNCINB+

JESD204B L 3 — R F—H « AR Y—ANTI0EY ko
A 10 By b - Y URAVOBOERE RO 502 CGS
T9, CGS 7 =— R Tl&, JESD204B *#{E7 v v 7 13/K28.5/ L
FEEFLEST, Ly—NL, 7uy s &5 —2DOF4 (CDR)
itz i> CANT =% « 2 b — AN TIK285/ LEEFETH
ERH Y ET,

L —\%, AD9680 @ SYNCINBt By % — « L LZ LT
FHAZER A2 34T L £9°, WRIC JESD204B Tx IZ /K/ LFDEE%
BItAL E 7, Ly —2DREEbE Nk, b7t 4 o
et D K VRNV DOZEEELET, £ LT SYNCINBxD T
H— B L 9, WIZ. AD9680 Ik D u— A - = LF
Zl—2Xh -7 ay7 (LMFC) DR T ILAS 355 LE 7,

a— R« ZA—TRH 7 = — OOV TIE, JEDEC fE#e
JESD204B. July 2011 ®»t 27 < 5> 5331 #BRL T IEEW,
SYNCINBx v @#ifEd . SPI Mo+ EnTEE4,
SYNCINB* {§ 5-1d, 7 7 4/ h CTZEH) LVDS £ — FEHEIZ7e -
TWETH, Yo7y T+ TXET,
SYNCINB+ ' UEHEDZHEEIZHOWTIE, LI AX 0x672 25K
LT &,

MYL—2 PS54 A2 b =52 X (ILAS)
ILAS 7 = — XX CGS 7 = — AD#ITHE X . IRD LMFC /7>
LBMAESNET, ILASIZ 4O~ LF 7 L— L THRREN., IR/
XFENBAE ., IN SUFREDY 2, TNEFrR LET, ILAS
. IR XFEZNICHS 0B 255 DT v « T—H (L~ LT
L— D) EEETHI IV ENET, 2 FBO~L
FTI7VL—AT, 3BHOXFTTHED I VIRET — X NEE
ENFET, 2F/BAOLFIE., VU IRET —ZNRICKHELS Z &
EHERTDHIQ LFTT, TRTCORET—F - Ay MILT
VT e T ERFEOENFET, ILAS =R F, AT T T
IVENFER AL
ILAS > — 7 v A0 %K 62 (IR LET, 4 D~ LF T L
— DI PEENE T,

o WNAFTL—A 1 [RI XF(IK28.0) TRt I AL, IA LF
(IK28.3N T £,

o WILTFTTL—A2 [R LFTHIAIN, IQIK28.4)LF, 14
BOBREA T T > bOV U IRENRT A—H (£ 23 ZR)N
feE . Al LFTHRYDET, Z<DONTA—FHEIX, H-1
DOERFEEFEALET,

o WIAFTUL—Ah 3 [RISCF(IK28.0)THEE S, IAl CF
(/K28.3/) Tk 7,

o WIAFTUL—LAh 4 IR SCF(IK28.0)THEE S, IAI 3CF
(/K28.3/) Tk v 7,

eee oo eee

|K|K|R|D D|A|R|Q|C C|D

D|A|R|D

eee oo

D|A|R|D D|A|D|

END OF

START OF START OF LINK
ILAS CONFIGURATION DATA

MULTIFRAME

f

START OF
USER DATA

11752-053
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Rev. 0 — 42/64 —



http://www.analog.com/jp/AD9680?doc=AD9680.pdf
http://www.analog.com/jp/AD9680?doc=AD9680.pdf

AD9680

A—H— - F—E4 BLUVIT5—HKH

AL —2 « TITA AN« U=V ARET LIEHIZ, 22—
P— o TEREREINET, B, L OTL—ANTIE, T
NRTCOXLFNR2—Y— e T=H LR INFETH, 7L—4 -
ruy btV FT7L—A Iyl RMETE=FTH-0DIC,
T NATEDSMEEW T L&, XFEIFIEIXIN 774
AU P LFTEEBRZDIAD=ALNDHY T, ZnNb05Mt
. AT T TN e F—=R LR T T T s F—RIT LT
B0 ES, TIFNVNT, AT TU7 ) U TEMERA %—T
MENTHWETR, SPl 2o TTF A A —T T HZENTE
3

AP TGUTN s T—=EDEAE, TL—L2DKbYOTRTD
OXFC L5728 IFICE# 2 Hiv, LV F 7L —LDEb 1) DT~
T® OXFD XFEMNINTEBRZ b ET, JESD204B L v —
R)IF, ZEF—% « A MU —LWNTIFIXFLIA LFEFHT,
INENRTHETHMNMETHRELTCWNWD I LE2HRLET, THA
LAAWFISCFE TN XFE RO L, Lor— 341
SVIHETIA A M EFEA LTI ORGSR LET, 742
bbb 47 L—LLYEWVE SYNCINB: E5% 7 ¥— L THEF
WMERMBLET, FERTT TN - T—H DA, #iD 2 7
L—AOBRE TN T DL, 2BHOXLTN 7 L— LD
% 23.JESD204B TfFEH S 15 AD9680 HllfEIXF

HBOBEIE IF T, ~VF 7 L —LADREEBOESIZIAIT, Fi
ThERz bNET,

TIA A FXLFOFHEANL, SPI Zffio CTEET LI LNTE
FF, TL—Ah T T4 AL NLFORA (FACI) X, T7 4V
FCARX—=TNENTWET, U 7 HIEOFEMIZ OV TIE,
AEY e v OB aLrDLIRE X571 BB LTL
S0,

8B/10B T va—4#4

8B/10B = a—% %, 8 v kAT v hEI0E Y kv
RN~ L . MBS CTHIESC EE A R Y — LA LE
9, JESD204B Tl SN D HI#E L FEE 23 IR LET,
8B/10B =¥ 2 —F 4 VU Tk, HED T VU ARVEITRED 1 &
0% H Z EIZEVIEEDDC NI  AEHEIELE T,

8B/10B A v # —7 = —AIZi%, SPI ol cE s 4T a v
NHVET, ZROHOEEICIE, N RAEKEREENET,
INbDF T a it FTYZML - Tuar b K (DFE)EHM
HAORZ TNy a—hk « Y=L TF, 8B/I0B = a— X DiRT
WZOoWTiE, AV -~y 7Ok a DT AKX
0X572[2:1]% & L TL 72 &0,

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
K/ /K28.5/ 101 11100 001111 1010 110000 0101 Group synchronization
IF/ /K28.7/ 11111100 001111 1000 110000 0111 Frame alignment
L RD = running disparity,
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PELANY— (F3M4/)HAD

TORLHA, FA420T, HE

AD9680 O#FE L A ¥ —1%, JEDEC #E#E JESD204B. July 2011
THEESND RTANRNTHERENRTHWET, T 74V T, #
BT A NHAW AN =T v 7 LET, RTA3TE 100 Q @
XA T w7 NEREIR 2> T, RERKH /NS LTnE
kR

L —/N AT 100 Q OEEKERIEER T &, Ly —
PNTCAFMEN 300 mV p-p BNELNET (X 63 2H), HH VT
TNy RB0QKmEEAT A EbTEET, oL
T NS E T 2546, &uREMEIL DRVDDR (12720 £9,
ZI)TRWEAIX, 01 yFDO ACHAa T oY EaflioTo v
Ny REEEKET D ENTEET,

|
| VYrxem :
I :
1
I
DRVDD :500 500 |
T DIFFERENTIAL i !
0.14F  TRACEPAIR TR T
serooUTe || gt
0 b
1000 3 | oR: : RECEIVER
! .
seroouTx- P——8___) Tt

0.14F

OUTPUT SWING = 300mV p-p DE— Vem= VRxem

63. AC ft&r 7 ¥ & W b D 1l

AD9680 5 Z )V S)IE A 2 Z 1 ASIC & FPGA D L —NTA
VH—T 2 —ATEDL2D, /A RADENVRETENT-AAL v
F U T ERERRMET A Z LN TEE T, 1AD 100 Q DFEUHIEHT
ETCEDRT V= "ANOELICEER Lz 1%k 1 oM
BHERINET, TVXAVHIORMBE—FIiZ, 12V D
DRVDD EJR®D 1212 (Vem = 0.6 V)H BRI ANA T A INET,
HAbLrs—nRemly 7o DC #HEEICHONTIT, X645 H
LTLEEN,

Rev. 0

M752-054

DRVDD 100Q
T DIFFERENTIAL
TRACE PAIR
SERDOUTx+ )
DN e
100Q RECEIVER
SERDOUTx- [ )

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

64.DC #EET ¥ 2 ILH H&IH O H

11752-055

T LY — NN IR WGA ., I ERS Y — VRN B
STHRWERIZIE, FAIVITHBERRELET, ZOXHRH
A IV THEELRIET B, X F— /E% 6 A > FLUTFIHn
Z. ZEH Y - ERILE S TAWGEWEREIZT D Z &
DRI ET,

X 65 &[X 66 (2. ZTIZF4 10 Ghps & 6 Gbps TEIES 5 AD9I6S3
D1 L—NIDNTC, TUXNVHDNT—% - 74, KA v 5 —
INVERZE (TIE) Vv ¥ « BEA NI T A, NAX T I—T7 Ol %R
LET, HhTF—FDF 74V b« 7x—~v MI 2 O T
T, BT =4« Tx—~y " eEETIHLEXIE, AEY -~
vTDET T a(F 29 DLUAF 0x561)EBML T ZEN,
FALIVIFPVR

T AT 7 RAEMES & MR ATRR) JESD204B {1
FEERTET-SRVIRAET, Ly — R e T A BT T Th <R
JEWMRSEDZENTEET, T2 77 AR, &
ANBEDPRZNWED L —RARN T 0y 7 2FETERNE X
DOIHEALTLFEEN, BEOWRETIT., HWEHSHEIED-D
:®%%%%42I—7wawi#oé% . HWwWY s T
RKEBEDLT 4 77 VAMERE/ A F—TNTDHE, L
=N TS AT YT MR L ET, BT EM)A
KELRDBDT, THAZU T 7V ADFREFEEELIAIT-TL
FEV, FEic O VT, AEY vy T DOEI v ar (£ 29
DT AH OXECI~L P A K OX5C5 )& B L TS Z &0,

Ay y - —7

fiAH® v 7« L—7 (PLL)IZ. JESD204B L —> -« L — | CTEHE
THVVTIAY - /v 7 BRETHZOICHENET, PLL
0y DAT—HAE, PLLE Y7 « AT —F A - By k(LY
AH OX56F, BEv b NTHRBZENTEET, ZOFHEHLE
Ay haES L, 22—V =3 EDOL Y b7 v 7R LT
PLL 230 v 7 LEEENZMBZ LN TEE9, ESD204B L —
Voo L— MHIEI(LT A X OXB6E B b 4) B L— 2 - L— MTHE
L TRETHLENDH Y F77,
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¥¥utage Mask it e Dagram xtime ity
0]

£ 3

&

» ) [ Tas a 1) [ i ¥ [ [ [ W [

B 65.AD9680 T A LHADT—4 - FA, ERNIT T L NRBT - AH—T S5+ 100 Q #if. 10 Gbps

M66.TURILHADT—42 - T4, ERNIS L NRZT - =T SMF1F 100 Q #ifk. 6 Gbps

JESD204B TX avi\—4dIvEVH

AD9680 T A > Tk, #ix T v TEMEE— NEYR— T

L7120, HZY TN e ARY — A (EEEIL Q) EHx DK

Har NR—ZhbAELEL0E LTIHRWET, 1IQ H v 7k

I, JELT I VTN ERYIORBa =2, Q v

TNE 2FHOBEBa L NN—ZIL, TNEN~y LT LET,

TDORNIFUVAR—=F « LA ¥ — = 7T, kROWVWTH

OHFAETHEBa "= ZHUIF LT,

o LHDFEHLN—FLTIHL Ly e aLN—F 7
vy 72 FERLTIUQEhERETD

o 1HDTIul « Xy e 2HOFER = R—F2 %M
LTUQHAERETS

Rev. 0

6712, IQ hT UV AR—=F c LA ¥ — =y ELTIIHLT
B LT 208507 ey 7 ME R LET,

AD9680 ® JESD204B Tx 7' & v 7 i%, # K 4ffo> DDC 71 > 7
ZHR—KFLET, &% DDC 7y 7id, BEET—Fy (F
B+ BRI LTI 2o0% 7 - 2 U —A(IQ) %, FEEK
) F=ZIHLTIE 1 oDY T« 2 M) —Lo%&, THEH
W LE9, JESD204B A > % — 7 =— A%, DDC #mIZIE T
TR 8 DRI N—Z 2T 5L IR ET LI ENT
xFET, K68\, HEHNEZFERTL2GEOEME = =%
L DDC 1 offRERLET, X 2412, Ty R AT
BT BT 4 AT =TIV LIERAEDOET v TEIET — Figxt
FTHERBa L NN—EDO~v T ERLET,
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DIGITAL DOWNCONVERSION

|
CONVERTERO

DIGITAL
REAL REAL JESD204B
< DOWN e L LANES
>\APe *| coNVERSION i

Q
CONVERTER 1

1/Q ANALOG MIXING
M=2

|
CONVERTERO

REAL JESD204B |
- D2 L LANES

Q
CONVERTER1

11752-058

REAL/I ADC A REAL/ _ | DPPCO REALI .
SAMPLING  [—| ™! ' [ConverTER O
ATfs REAL/Q _ Q _
™10 Q [CONVERTER T *
REALN || pbC 1 | REALN
CONVERTER 2
REAL/Q _ Q _
Q ™2 QIconverteRs *| ouTPuT
CROSSBAR INTERFACE
Mux REALI || pbe2 | REAL/
CONVERTER 4
REAL/Q _ Q _
Q Q CONVERTER 5
REAL/Q ADC B REAL/ || pbC 3 | REAL/I o
SAMPLING [—= o CONVERTER6 >
ATfg REAL/Q _ Q g
g A Q CONVERTER 7 ™ 5

68.DDC B L WRE IV N—2DTvEV T

K2UFRBIAN—EDOTYELY

Number of Chip ChipQ Virtual Converter Mapping
Virtual Operating Ignore
Converters Mode (0x200 | (0x200,
Supported [1:0]) Bit 5) 0 1 2 3 4 5 6 7
1to2 Full Real or ADC A ADC B Unused Unused Unused Unused Unused Unused
bandwidth complex samples samples
mode (0x0) (0x0)
1 One DDC Real DDCO I Unused Unused Unused Unused Unused Unused Unused
mode (0x1) (lonly) samples
(Ox1)
2 One DDC Complex DDCO | DDCO0Q Unused Unused Unused Unused Unused Unused
mode (0x1) (/Q) (0x0) | samples samples
2 Two DDC Real DDCO | DDC11 Unused Unused Unused Unused Unused Unused
mode (0x2) (10Only) samples samples
(Ox1)
4 Two DDC Complex DDCOI DDCO0Q DDC11 DDC1Q Unused Unused Unused Unused
mode (0x2) (/Q) (0x0) | samples samples samples samples
4 Four DDC Real DDCO | DDC11 DDC 2| DDC 3| Unused Unused Unused Unused
mode (0x3) (1Only) samples samples samples samples
(Ox1)
8 Four DDC Complex DDCO I DDCO0Q DDC11 DDC1Q DDC 21 DDC2Q DDC 31 DDC3Q
mode (0x3) (/Q) (0x0) | samples samples samples samples samples samples samples samples
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JESD204B 1) > DEE/E FU A= a Ut (DCM)IE, LY RH 0x201 ISR E SN D /8T
AD9680 I+ 1 K0 JESD204B U > 7 %5 TWET, = 0F /34 AT e
ACIL, JESDOAB 7 4 v /L VAL (LY AK O0x670) & f ROAT y T TN ZRIET 5 2 LB TEET,

5T JESD204B U v 7 AR ET HDERG R FLEERE L ES, & 1. UL 7 hRU—F L S¥ET,
U 7 L7 (SERDOUTO+~SERDOUT3%) i, 1 A JESD204B 2. UAvIREFTVarBBRLET,

Vo7 o—ERRENET, VoY NT v 2kDD 3. FHMA T a L EBRELET,

AT A —21, 4, Hhr—rv =7 @A 7va)ERELET,

° U‘/?be:@@l/**‘/i&(L) 5 %0){11_10) }\:7'4’/\%573?7,1‘70“/3 ‘/%‘f%&ibij—(j—7c‘:/3

o UL U BT DL~ HEK (M) <) ) )

o TL—LbVOFIT v NEF) 6. Uy EAU—T T SEETT,

i DDC % WS ¥ % WALERD 7= b 124 5 354 . M IZ{AE o AELIZL—2 T4 - L— k23 6.25 Gbps & D /NS WA,
RN A ERLET, I A—F v BT DRy b K74 L=b - AT a ERRLET, ZHUE, i 0x10
7 v 7 %X 68 177 Lij—o Z LY A% OX56E &C%J&Ut%ﬁtéﬂifo

JESD204B Ak TR SN B RAL—> - L— k3 125 Gbps T K25 LRWBIT, FAONEIA =S I P L TN =16
F.L—r Ty L—RE JESD204B /8T A — & DORURIL. L N =8%H%R— 9% JESD204B ik EarLE T, 52
KA TESNES, DIIEEEITH LT YT T A 2« L— 5 3125 Ghps~

10 125 Gbps DA — MEHFAN & 705 L HITERE LTS ZE W,
M xN 'X(E)X four
L

LaneLineR&e =

ZZ T,
fADC_CLOCK

OUT = DecimatiorRatio

% 25.N'=16 [2xf 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 8to 16 16 0to3 Only valid K
0x40 10 x four 2 1 1 1 |1 8t016 | 16 | 0to3 | valuesthatare
oxa1 10 x four 2 |1 |2 |2 |o 8t0o16 |16 | 0to3 g;‘ef':lfr’]'so%g
0x80 5 x four 4 1 1 2 1 8to0 16 16 0to3
0x81 5 x four 4 1 2 4 0 8to 16 16 0to3
2 0x0A 40 x four 1 2 4 1 0 810 16 16 0to3
0x49 20 x four 2 2 2 1 0 810 16 16 0to3
0x88 10 x four 4 2 1 1 1 8to0 16 16 0to3
0x89 10 x four 4 2 2 2 0 8to 16 16 0to3
4 0x13 80 x four 1 4 8 1 0 810 16 16 0to3
0x52 40 x four 2 4 4 1 0 810 16 16 0to3
0x91 20 x four 4 4 2 1 0 8to 16 16 0to3
8 0x1C 160 x four 1 8 16 1 0 8to0 16 16 0to3
0x5B 80 x four 2 8 8 1 0 8to0 16 16 0to3
0x9A 40 x four 4 8 4 1 0 8t0 16 16 0to3
Your= A7V - L—h=ADCH TV« L—KNF v T« T A= 3 b, JESD204AB v U 7L - T A v« L— hE 3125 Mbps LA | T4 12,500 Mbps LA R C

HOEMENRHY ET, YUT N TA2 - L— FH125Gbps BLFTH2 6.25Gbps L EDE, KT A2 - L—b - E—RET A AZ—T LT IHLERH Y ET
(OX56E D E v k 412 0x0 ZF&E), VT I+ T4 « L— L3 6.25Gbps LLFTH2 3.125 Ghps LA EDHAE, KT A >« L—F « T— RE&A X—T LT ILEND
D E4 (0X56E D E v b 412 0x1 % 7% 7E),

2JESD204B k7 v AR — bk + LA Y —OFHIE, JESD204BE DY v a VZEHHE L TH Y £,

SF=1084A, K=20, 24, 28, 32, F=20%HA, K=12, 16, 20, 24, 28, 32, F=4 DA, K=8, 12, 16, 20, 24, 28, 32, F=8 7O F=16 DA, K=4, 8,
12, 16, 20, 24, 28, 32,
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%= 26.N'=8 [Zx+9 % JESD204B HH X 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 7to8 | 8 0tol | Onlyvalid K
0x01 10 x four 1 |1 |2 2 |o 7t08 |8 Oto1 | valueswhich
0x40 5 % four 2 |1 |1 |2 |0 |7ts |8 |oto1 irgr‘i';’l:?gg?tgg
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 7to8 | 8 Otol
2 0x09 20 x four 1 2 2 1 0 7to8 | 8 Otol
0x48 10 x four 2 2 1 1 0 7to8 | 8 Otol
0x49 10 x four 2 2 2 2 0 7to8 | 8 Otol
0x88 5 x four 4 2 1 2 0 7to8 | 8 Otol
0x89 5 x four 4 2 2 4 0 7to8 | 8 Otol
0x8A 5 x four 4 2 4 8 0 7to8 | 8 Otol
Your= Y7« L—h=ADCH VTN« L—KNF v T - T A—a vk, JESD204B > U 7L+ T A + L— hiE 3125 Mbps L | T2 12,500 Mbps LA F T

HLVENRHY ET, YUT N TA - L— W 125Gbps LA FTH26.25Gbps LA DA, KT A v - L—b + T— RET A AT N THRLENRHY 7
(LY AH OXS6E DE v b 412 0X0 Zf&E), + U T /b + T4 + L— h7%6.25 Ghps LA F 7> 3.125 Gbhps LA DA, KT 42 - L— b » T— K& A X—T AT 5
BN D FEF (LT AKX OXB6E DB b 412 0X1 & F%E),

2JESD204B h T AR — |k « LA ¥ —DiliL, JESD204BHEED L7 v a VISR LTH Y 9,

SF=1m4A, K=20, 24, 28, 32, F=2 D4, K=12, 16, 20, 24, 28, 32, F=4 DA, K=8, 12, 16, 20, 24, 28, 32, F=8/ > F=16 DA, K=4, 8,
12, 16, 20, 24, 28, 32,

Gz bhizF v« E— NIk L THEZ: JESD204B 7 v A cMos
R LAY —RELZMITD 2 20FNZ>WTE, #l 10 7 A
NVHEIEE— R o' 2 v a &6 2. DDCA 7Y a Ao ADC o
(21#o ADC & 4D DDC) dE 7 v a v 2B LT EEW, DETECTION
%l 1 ZIEEIEE—F REAL/ e - .Eils\‘DEZSMB
FoF TV =gy - EB— R = TAHERIEE—F (X 69 1Gbps | CONVERTER 0 LANES o
P JESD204B 12.5Gbps
= TERNNT
o 2{HD 14>y b+ =31 /N—%|% 1000 MSPS REAL/Q 14-BIT | CONVERTER 1
o TAHIKIET SV —ar e bAY— TR 16bps
o TUA—TavialL A

FAST
JESD204B ! J73% it DETECTION )
o 2MEOBHN T LN — Y DULE (3 25 B ! :

Hi 434 > 7+ L— | (four) = 1000/1 = 1000 MSPS cmos

JESD204B THHR— k&5 HNHE (£ 25)CIFKAEENE

” . ffl 2: DDC # F < 3 >ftd ADC (2 fEld ADC & 4 @D
e N=16tvFhH DDC)

e N=l4t v | F v T TV r—va - E— K =4DDC E— F(X 70 Z),
o L=4 M=2 F=1, F/l3L=4 M=2, F=2(Z 17

69. 7 LB E— K

S = 0xB0 % 7= 1% 0x81) o 2D 14 b+ 38— X IMSPS
e CS=0~2 o HHREH (IIQFfD4>DODDC TV r—var LAy
o K=32 o ER )
o WHLUTA T4y L—h=L—rdbi=b 10 Ghps, I s TuT - TUAvasi=16

Sy e L—h+F—REF 4 AT—T )L e DDCT v A—Tarlb=16(F 145MH),

JESD204B i /15% iE:

o I NN—Z NN =8 (FK 255 H)
o HAH LT - L— b (four) = 1000/16 = 62.5 MSPS
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JESD204B TH K — h 3% IR E (3 25 BIR):

Rev. 0

N =16 > |k

N=14 v k

L=1, M=8, F=16, £7/i¥IL=2, M=8, F=8(Z (v 7
%7 = 0x1C % 713 0x5B)

CS=0~1

K =32

WAV 7n eIy b—h=L—2&7 D 10 Gbps (L =
1) F72iEbv—r &7V 5Gbps (L=2)

L=10gEse, K74 L—h: - F—FKE2FT 4 AT —7 ), L
=208E, KT - L—b - B—FEA =T,

B 212, AD9680 DF X LB L N — R E DRI AR L E
4, o7 L— KT 1GSPS TT A, ZEFT A AD /0
ERENISLT, $_TOHEMNT 1 Lb—rFiF 2 L—ici
HrEbEahET,

REAL ADC A >
SAMPLING |—| REAL/l | ppco | CONVERTERO
AT fg Q
CONVERTER 1 .
! - JESD204B
LANES
REALQ | boc1 CONVEQRTER 2 LANES
>~ 12.5Gbps
) CONVERTER 3 | \LaE5D2048 P
CROSSBAR | 12.56bps
MUX CONVERTER 4 ™ '
REAL/ _ | pbc2 o
CONVERTER 5
REAL ADC B I .
SAMPLING |— REALIQ _ CONVERTER6 ©
AT fs DDC 3 o
CONVERTER 7
SYSREF SYNCHRONIZATION

CONTROL CIRCUITS

11752-061

70.2{8® ADC & 4{Ed DDC €— K
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YT -R—b A 2E3—T1—R

AD9680 @ SPI %fi9 &, ADC WEOHE LS NZL VAL -
AR A FA LT 3 L= DRFE ORE E 7213 BIME % BET

DIENTEET, SPL &S & TV r—va /s LT,

FMRPEE WA Z <A R ELET, YU T R— &N
LTT RLART 7E8RAE, R—hafLaiArFEETHZ
EMTEET, AEVIX A P THAINTEBY, &6iI27
4=/ RICBBEITEET, ZNHDT 41—V RiZ, A€V + =
Yy DR 7 Vg G LET, BEOFEMICOVWTIE, Serial
Control Interface Standard (Rev. 1.0)Z & L T 72 &0,

SPI ZE 5 &KE

Z® ADC ® SPI %, SCLK >, SDIO >, CSB > d 3 A&
DEANTE D EZINET(X212W), SCLK(Z VTV -7 1
v ZYE X, ADC IZHRT 2R L EiAAT —Z ORI
A&nE4, SDIO VT - T—F AN/ T 250
e CcHhHShaEryTHH, W ADCAEY - vy 7 - LY
AZNCHT DT — X DOEZFEIEbNET, CSB(Fv7 - &L
ke RNIT VT 4T - n—Dar hur—LEETHY., Bt
HLY ANV EEABY A I NVEA =T N/ T 4 AZ—T )L
LET,

=212 UTFIL - R—=h A 2E2—Tz—X-EY

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.
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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 Input/Output
Output Mode
SERDES Output Setup

Allows the user to set up outputs.

Allows the user to set test modes to have known data on output bits.

Allows the user to vary SERDES settings such as swing and emphasis.
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Reg
Addr Register Bit 7 Bit 0
(Hex) Name (MSB) Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit1 (LSB) Default | Notes
Analog Devices SPI Registers
0x000 INTERFA Soft reset LSB first | Address 0 0 Address LSB first Soft reset 0x00
CE_CONFI | (self 0=MSB | ascension ascension 0=MSB (self
G A clearing) 1=LSB 1=LSB clearing)
0x001 INTERFA Single 0 0 0 0 0 Datapath 0 0x00
CE_CONFI | instruction soft reset
G_B (self
clearing)
0x002 DEVICE_ 0 0 0 0 0 0 00 = normal operation 0x00
CONFIG 10 = standby
(local) 11 = power-down
0x003 CHIP_TYP 011 = high speed ADC 0x03 Read
E only
0x004 CHIP_ID 1 1 0 0 0 1 0 1 0xC5 Read
(low byte) only
0x005 CHIP_ID 0 0 0 0 0 0 0 0 0x00 Read
(high byte) only
0x006 CHIP_ 1 0 1 0 X X X X OxAX | Read
GRADE only
0x008 Device 0 0 0 0 0 0 Channel B | Channel A | 0x03
index
0x00A Scratchpad | 0 0 0 0 0 0 0 0 0x00
0x00B SPI 0 0 0 0 0 0 0 1 0x01
revision
0x00C Vendor ID 0 1 0 1 0 1 1 0 0x56 Read
(low byte) only
0x00D Vendor ID | O 0 0 0 0 1 0 0 0x04 Read
(high byte) only
ADC Function Registers
0x015 Analog 0 0 0 0 0 0 0 Input 0x00
Input disable
(local) 0 =normal
operation
1 =input
disabled
0x016 Input Analog input differential termination 1 1 0 0 0x0C
termination 0000 =400 Q
(local) 0001 =200 Q
0010 =100 Q
0110=50Q
0x018 Input buffer 0000 = 1.0x buffer current (default) 0 0 0 0 0x04
current 0001 = 1.5% buffer current
control 0010 = 2.0x buffer current
(local) 0011 = 2.5% buffer current
0100 = 3.0x buffer current
0101 = 3.5x buffer current
1111 = 8.5x.5.uffer current
0x024 V_1P0 0 0 0 0 0 0 0 1.0V 0x00
control reference
select
0 = internal
1=
external
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Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 (LSB) Default | Notes
0x025 Input full- 0 0 0 0 Full-scale adjust 0x0A V p-p
scale range 0000 =1.94V Differ
(local) 1000 = 1.46 V -
1001 =158V ential;
1010 = 1.70 V (default) use in
1011=1.82V con-
junc-
tion
with
0x030
0x028 Temp- 0 0 0 0 0 0 0 Diode 0x00 Used
erature selection in
diode 0=no con-
diode junc-
selected tion
1 = temper- with
ature diode 0x040
selected
0x030 Input full- 0 0 0 Full-scale control 0 0 0 0x18 Used
scale 10=1.82t01.94V in
control 11=146t01.70V con-
(local) junc-
tion
with
0x025
Ox03F PDWN/ 0= 0 0 0 0 0 0 0 0x00 Used
STBY pin PDWN/ in
control STBY con-
(local) enabled junc-
1= tion
disabled with
0x040
0x040 Chip pin PDWN/STBY Fast Detect B (FD_B) Fast Detect A (FD_A) 0x3F
control function 000 = Fast Detect B output 000 = Fast Detect A output
00 = power down 001 = JESD204B LMFC output 001 = JESD204B LMFC output
01 = standby 010 = JESD204B internal SYNC~ output 010 = JESD204B internal SYNC~
10 = disabled 111 =disabled output
011 = temperature diode
111 = disabled
0x10B Clock 0 0 0 0 0 000 = divide by —1 0x00
divider 001 = divide by 2
011 = divide by 4
111 = divide by 8
0x10C Clock 0 0 0 0 Independently controls Channel A and Channel B 0x00
divider clock divider phase offset
phase 0000 = 0 input clock cycles delayed
(local) 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
0x11C Clock 0 0 0 0 0 0 0 0=no Read
status input clock | only
detected
1 =input
clock
detected
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Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 (LSB) Default | Notes
0x120 SYSREF+ 0 SYSREF | 0 SYSREF+ CLK+ SYSREF+ mode select 0 0x00
Control 1 + flag transition edge 00 = disabled
reset select select 01 = continuous
0= 0 =low to 0 =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
[2:1])
1111 = ignore the first 16 SYSREF# transitions must
be N-
shot
0x129 SYSREF+ 0 0 0 0 Clock divider phase when SYSREF+ was captured Read
and clock 0000 = in-phase only
divider 0001 = SYSREF+= is % cycle delayed from clock
status 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
0x200 Chip 0 0 ChipQ 0 0 0 Chip operating mode 0x00
application ignore 00 = full bandwidth mode
mode 0 = normal 01=DDCO0on
(/Q) 10=DDC 0 and DDC 1
1 =\ignore on
(1-only) 11=DDCO0, DDC 1,
DDC 2, and DDC 3 on
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 | O 0 0 0 Force Force 0 Enable fast 0x00
(FD) FD_A/ value of detect output
control FD_B FD_A/
(local) pins; FD_B
0= pins if
normal force
func- pins is
tion; true, this
1 =force | valueis
to value output on
FD pins
0x247 FD upper Fast detect upper threshold, Bits[7:0] 0x00
threshold
LSB
(local)
0x248 FD upper 0 0 0 Fast detect upper threshold, Bits[12:8] 0x00
threshold
MSB
(local)
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Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 (LSB) Default | Notes
0x249 FD lower Fast detect lower threshold, Bits[7:0] 0x00
threshold
LSB
(local)
O0x24A FD lower 0 0 0 Fast detect lower threshold, Bits[12:8] 0x00
threshold
MSB
(local)
0x24B FD dwell Fast detect dwell time, Bits[7:0] 0x00
time LSB
(local)
0x24C FD dwell Fast detect dwell time, Bits[15:8] 0x00
time MSB
(local)
DDC Function Registers (See the Digital Downconverter Section)
0x300 DDCsynch | 0 0 0 DDCNCO |0 0 Synchronization mode
control soft reset (triggered by SYSREF+)
0 =normal 00 = disabled
operation 01 = continuous
1 = reset 11 = 1-shot
0x310 DDCO Mixer Gain IF (intermediate frequency) | Complex 0 Decimation rate select 0x00
control select select mode to real (complex—real enabled)
0 = real 0=0dB 00 = variable IF mode enable 11 = decimate by 2
mixer gain (mixers and NCO enabled) | 0= 00 = decimate by 4
1= 1=6dB 01 =0 Hz IF mode (mixer | Disabled 01 = decimate by 8
complex gain bypassed, NCO disabled) 1= 10 = decimate by 16
mixer 10 = fapc/4 Hz IF mode Enabled (complex—real disabled)
(fapc/4 down-mixing 11 = decimate by 1
mode) 00 = decimate by 2
11 = test mode (mixer 01 = decimate by 4
inputs forced to +FS, 10 = decimate by 8
NCO enabled)
0x311 DDC 0 0 0 0 0 0 Q input 0 I input 0x00 Refer
input select select to the
selection 0=ChA 0=ChA DDC
1=ChB 1=ChB sec-
tion
0x314 DDC 0 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
0x0320 DDC 0 DDC 0 NCO phase value, Bits[7:0] 0x00
phase LSB twos complement
0x321 DDC 0 X X X X DDC 0 NCO phase value, Bits[11:8] 0x00
phase MSB twos complement
0x327 DDC 0 0 0 0 0 0 Q output 0 I output 0x00 Refer
output test test mode test mode to the
mode enable enable DDC
selection 0= 0= sec-
disabled disabled tion
1= 1 = enabled
enabled from
from Channel A
Channel B
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Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 (LSB) Default | Notes
0x330 DDC 1 Mixer Gain IF (intermediate frequency) | Complex 0 Decimation rate select 0x00
control select select mode to real (complex—real enabled)
0 =real 0=0dB 00 = variable IF mode enable 11 = decimate by 2
mixer gain (mixers and NCO enabled) | 0= 00 = decimate by 4
1= 1=6dB 01 =0 Hz IF mode(mixer | disabled 01 = decimate by 8
complex gain bypassed, NCO disabled) 1= 10 = decimate by 16
mixer 10 = fapc/4 Hz IF mode enabled (complex—real disabled)
(fapc/4 downmixing mode) 11 = decimate by 1
11 = test mode (mixer 00 = decimate by 2
inputs forced to +FS, NCO 01 = decimate by 4
enabled) 10 = decimate by 8
0x331 DDC 1 0 0 0 0 0 Q input 0 I input 0x00 Refer
input select select to the
selection 0=ChA 0=ChA DDC
1=ChB 1=ChB sec-
tion
0x334 DDC 1 DDC 1 NCO frequency value, Bits[7:0] 0x00
frequency twos complement
LSB
0x335 DDC1 X X X X DDC 1 NCO frequency value, Bits[11:8] 0x00
frequency twos complement
MSB
0x340 DDC 1 DDC 1 NCO phase value, Bits[7:0] 0x00
phase LSB twos complement
0x341 DDC 1 X X X X DDC 1 NCO phase value, Bits[11:8] 0x00
phase MSB twos complement
0x347 DDC 1 0 0 0 0 0 Q output 0 | output 0x00 Refer
output test test mode test mode to the
mode enable enable DDC
selection 0= 0= sec-
disabled disabled tion
1= 1 =enabled
enabled from Ch A
from Ch B
0x350 DDC 2 Mixer Gain IF (intermediate frequency) | Complex 0 Decimation rate select 0x00
control select select mode to real (complex—real enabled)
0 = real 0=0dB 00 = variable IF mode enable 11 = decimate by 2
mixer gain (mixers and NCO enabled) | 0= 00 = decimate by 4
1= 1=6dB 01 =0 Hz IF mode(mixer | disabled 01 = decimate by 8
complex gain bypassed, NCO disabled) 1= 10 = decimate by 16
mixer 10 = fapc/4 Hz IF mode enabled (complex—real disabled)
(fapc/4 down-mixing 11 = decimate by 1
mode) 00 = decimate by 2
11 = test mode (mixer 01 = decimate by 4
inputs forced to +FS, NCO 10 = decimate by 8
enabled)
0x351 DDC 2 0 0 0 0 0 Q input 0 I input 0x00 Refer
input select select to the
selection 0=ChA 0=ChA DDC
1=ChB 1=ChB sec-
tion
0x354 DDC 2 DDC 2 NCO frequency value, Bits[7:0] 0x00
frequency twos complement
LSB
0x355 DDC2 X X X X DDC 2 NCO frequency value, Bits[11:8] 0x00
frequency twos complement
MSB
0x360 DDC 2 DDC 2 NCO phase value, Bits[7:0] 0x00
phase LSB twos complement
0x361 DDC 2 X X X X DDC 2 NCO phase value, Bits[11:8] 0x00
phase MSB twos complement
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Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 (LSB) Default | Notes
0x367 DDC 2 0 0 0 0 0 Q output 0 I output 0x00 Refer
output test test mode test mode to the
mode enable enable DDC
selection 0= 0= sec-
disabled disabled tion
1= 1 = enabled
enabled from Ch. A
from Ch.
B
0x370 DDC 3 Mixer Gain IF (intermediate frequency) | Complex 0 Decimation rate select 0x00
control select select mode to real (complex—real enabled)
0 =real 0=0db 00 = variable IF mode enable 11 = decimate by 2
mixer gain (mixers and NCO enabled) | 0= 00 = decimate by 4
1= 1=6db 01 =0 Hz IF mode(mixer | disabled 01 = decimate by 8
complex gain bypassed, NCO disabled) 1= 10 = decimate by 16
mixer 10 = fapc/4 Hz IF mode enabled (complex—real disabled)
(fapc/4 downmixing mode) 11 = decimate by 1
11 = test mode (mixer 00 = decimate by 2
inputs forced to +FS, 01 = decimate by 4
NCO enabled) 10 = decimate by 8
0x371 DDC 3 0 0 0 0 0 Q input 0 I input 0x00 Refer
input select select to the
selection 0=ChA 0=ChA DDC
1=ChB 1=ChB sec-
tion
0x374 DDC 3 DDC 3 NCO frequency value, Bits[7:0] 0x00
frequency twos complement
LSB
0x375 DDC 3 X X X X DDC 3 NCO frequency value, Bits[11:8] 0x00
frequency twos complement
MSB
0x380 DDC3 DDC 3 NCO phase value, Bits[7:0] 0x00
phase LSB twos complement
0x381 DDC 3 X X X X DDC 3 NCO phase value, Bits[11:8] 0x00
phase MSB twos complement
0x387 DDC 3 0 0 0 0 0 Q Output 0 | Output 0x00 Refer
output test test mode test mode to
mode enable enable DDC
selection 0= 0= sec-
disabled disabled tion
1= 1 =enabled
enabled from Ch A
from Ch B
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
(local) selection 0=1Ilong PN | 0=short 0001 = midscale short
0 :nt'n elnftl)len oN E'\_‘ eﬂakr)tle 0010 = positive full-scale
ﬁgu; reseto g PN ?esc:et 0011 = nega'\tive full-scale
repeat 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 0 0 0 0 0 0 0 0 0x00 Used
Pattern 1 with
LSB 0x550
and
0x573
0x552 User 0 0 0 0 0 0 0 0 0x00 Used
Pattern 1 with
MSB 0x550
and
0x573
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Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 (LSB) Default | Notes
0x553 User 0 0 0 0 0 0 0 0 0x00 Used
Pattern 2 with
LSB 0x550
and
0x573
0x554 User 0 0 0 0 0 0 0 0 0x00 Used
Pattern 2 with
MSB 0x550
and
0x573
0x555 User 0 0 0 0 0 0 0 0 0x00 Used
Pattern 3 with
LSB 0x550
and
0x573
0x556 User 0 0 0 0 0 0 0 0 0x00 Used
Pattern 3 with
MSB 0x550
and
0x573
0x557 User 0 0 0 0 0 0 0 0 0x00 Used
Pattern 4 with
LSB 0x550
and
0x573
0x558 User 0 0 0 0 0 0 0 0 0x00 Used
Pattern 4 with
MSB 0x550
and
0x573
0x559 Output 0 Converter control Bit 1 selection 0 Converter control Bit 0 selection 0x00
Mode 000 = tie low (1°b0) 000 = tie low (1°b0)
Control 1 001 = 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) =
20r3 3
0x55A Output 0 0 0 0 0 Converter control Bit 2 selection 0x00
Mode 000 = tie low (1°b0)
Control 2 001 = overrange bit
011 = fast detect (FD) bit
101 = SYSREF
Used when CS (Register 0x58F) = 1, 2,
or3
0x561 Output 0 0 0 0 0 Sample Data format select 0x01
mode invert 00 = offset binary
0= 01 = twos complement
normal
1=
sample
invert
0x562 Output Virtual Virtual Virtual Virtual Virtual Virtual Virtual Virtual 0x00
overrange Converter Convert- | Converter5 | Converter4 | Converter3 | Converter | Converter | Converter O
(OR) clear 70R er6 OR OR OR OR 20R 10R OR
0=O0Rbit | 0=0R 0 =OR bit 0 =OR bit 0=ORbit | 0=0ORbit | 0=0Rbit | 0=0R bit
enabled bit enabled enabled enabled enabled enabled enabled
1=0Rbit | enabled 1=0R hit 1=0R bit 1=0ORbhit | 1=0Rbit | 1=0Rbit | 1=0R bit
cleared 1=0R cleared cleared cleared cleared cleared cleared
bit
cleared
0x563 Output OR Virtual Virtual Virtual Virtual Virtual Virtual Virtual Virtual 0x00 Read
status Converter Convert- | Converter5 | Converter 4 | Converter Converter | Converter Converter 0 only
70R er6 OR OR OR 30R 20R 10R OR
0=noOR | 0=no 0=noOR 0=noOR 0=noOR | 0=noOR | 0=noOR | 0=noOR
1=0R OR 1=0R 1=0R 1=0R 1=0R 1=0R 1=0R
occured 1=0R occured occured occured occured occured occured
occured
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Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 (LSB) Default | Notes
0x564 Output 0 0 0 0 0 0 Converter 0x00
channel channel
select swap
0 =normal
channel
ordering
1 = channel
swap
enabled
Ox56E JESD204B | O 0 0 0 = serial 0 0 0 0x00
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
Ox56F JESD204B | PLL lock 0 0 0 0 0 0 0x00 Read
PLL lock 0 =not only
status locked
1 = locked
0x570 JESD204B JESD204B quick configuration 0x88 Refer
quick L = number of lanes = 2Revister 0x570, Bits[7:6] to
config- M = number of converters = 2Redister 0570, Bits[5:3] Table
uration F = number of octets/frame = 2 Redister 0570, Bits[20] 25
and
Table
26
0x571 JESD204B | Standby Tail bit Long Lane ILAS sequence mode FACI Link 0x14
Link Mode | mode (t) PN transport synchron- 00 = ILAS disabled 0= control
Control 1 0=all 0= layer test ization 01 = ILAS enabled enabled 0 = active
converter | disable 0 =disable | 0=disable 11 =ILAS alwaysontest | 1= 1 = power
outputs 0 1= 1 =enable FACI uses mode disabled down
1=CGS enable /K28.7/
(/K28.5/) 1 =enable
T=N"—- FACI uses
N-CS /K28.3/ and
/K28.7/
0X572 JESD204B | SYNCINBz pin SYNCINB: | SYNCINB 8B/10B 8B/10B bit | 0 0x00
Link Mode | control pin invert + pin type bypass invert
Control 2 00 = normal 0 = active 0= 0= 0 = normal
10 = ignore low differential normal 1 =invert
SYNCINB= (force 1 = active 1=cmos 1 =bypass | the abcd
CGS) high efghij
11 =ignore symbols
SYNCINB= (force
ILAS/user data)
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 8B/10B 0001 = alternating checker board
01 = sum of individual output (for PHY testing) 0010 = 1/0 word toggle
link config fields 10 = 8-bit data at scrambler 0011 = 31-bit PN sequence—X3! + X® + 1
10 = checksum set to input 0100 = 23-bit PN sequence—XZ+ X8 + 1
zero 0101 = 15-bit PN sequence—X® + X* + 1
0110 = 9-bit PN sequence—X® + X5+ 1
0111 = 7-bit PN sequence—X" + X8 + 1
1000 = ramp output
1110 = continuous/repeat user test
1111 = single user test
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Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 (LSB) Default | Notes
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[7:0] 0x00
BID config
0x583 JESD204B | 0 0 0 Lane 0 LID value, Bits[4:0] 0x00
LID Config
1
0x585 JESD204B | 0 0 0 Lane 1 LID value, Bits[4:0] 0x02
LID Config
2
0x587 JESD204B | 0 0 0 Lane 2 LID value, Bits[4:0] 0x04
LID Config
3
0x589 JESD204B | 0 0 0 Lane 3 LID value, Bits[4:0] 0x06
LID Config
4
0x58B JESD204B | JESD204 | O 0 0 0 0 JESD204B lanes (L) 0x8X
parameters B 00 =1 lane
SCR/L scramblin 01 =2 lanes
g (SCR) 11 =4 lanes
0=
disabled Read only, see
1= Register 0x570
enabled
0x58C JESD204B Number of octets per frame, F = Register 0x58C[7:0] + 1 0x88 Read
F config only,
see
0x570
0x58D JESD204B | 0 0 0 Number of frames per multiframe, K = Register 0x58D[4:0] + 1. Ox1F See
K config Only values where (F x K) mod 4 = 0 are supported 0x570
0x58E JESD204B Number of converters per link[7:0] Read
M 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)
0x07 = link connected to eight virtual converters (M = 8)
Ox58F JESD204B Number of control bits | 0 ADC converter resolution (N)
CSIN (CS) per sample 0x0D = 14-bit resolution
config 00 = no control bits O0XOF = 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
1only
11 = 3 control bits (CS
= 3); all control bits (2,
1,0)
0x0590 JESD204B Subclass support ADC number of bits per sample (N”) Ox2F
N’ config (Subclass V) 0x7 = 8 bits
000 = Subclass 0 (no OxF = 16 bits
deterministic latency)
001 = Subclass 1
0x591 JESD204B | 0 0 1 Samples per converter frame cycle (S) Read
S config S value = Register 0x591[4:0] +1 only
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Reg
Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 (LSB) Default | Notes
0x592 JESD204B | HDvalue | O 0 Control words per frame clock cycle per link (CF) 0x80 Read
HDandCF | 0= CF value = Register 0x592, Bits[4:0] only
config disabled
1=
enabled
0x5A0 JESD204B CHKSUM value for SERDOUTO4, Bits[7:0] 0xC3 Read
CHKSUM only
0
0x5A2 JESD204B CHKSUM value for SERDOUT1x, Bits[7:0] 0xC5 Read
CHKSUM only
1
0x5A4 JESD204B CHKSUM value for SERDOUT24, Bits[7:0] 0xC7 Read
CHKSUM only
2
0x5A6 JESD204B CHKSUM value for SERDOUT34, Bits[7:0] 0xC9 Read
CHKSUM only
3
0x5B0 JESD204B 1 SERD- 1 SERD- 1 SERD- 1 SERD- O0xXAA
lane power- OUT3+ OuUT2+ OUT1+ OuUTO
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 SERD- 000 = Logical Lane 0
OuUTO+ 001 = Logical Lane 1
assign 010 = Logical Lane 2
011 = Logical Lane 3
0x5B3 JESD204B | X X X X 0 SERDOUT1+ lane assignment 0x11
lane SERD- 000 = Logical Lane 0
OUT1+ 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 SERD- 000 = Logical Lane 0
OouUT2+ 001 = Logical Lane 1
assign 010 = Logical Lane 2
011 = Logical Lane 3
0x5B6 JESD204B | X X X X 0 SERDOUT3+ lane assignment 0x33
lane SERD- 000 = Logical Lane 0
OuUT3+ 001 = Logical Lane 1
assign 010 = Logical Lane 2
011 = Logical Lane 3
Ox5BF JESD 0 0 0 0 Swing voltage
serializer 0000 = 237.5 mV
drive adjust 0001 =250 mV
0010 = 262.5 mV
0011 =275 mV
0100 =287.5 mV
0101 = 300 mV
0110 =312.5 mV
0111 =325 mV
1000 = 337.5 mV
1001 = 350 mV
1010 = 362.5 mV
1011 =375 mV
1100 = 387.5 mV
1101 =400 mV
1110 = 4125 mV
1111 =425 mV
0x5C1 Deemph- 0 SERD- 0 SERD- 0 SERDOUTI1+ | 0 SERDOUTO0+ | 0x00
asis select OUT3+ OouUT2+ 0 =disable 0 =disable
0= 0 = disable 1 =enable 1 =enable
disable 1 =enable
1=
enable
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Addr Register Bit7 Bit0
(Hex) Name (MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 (LSB) Default | Notes
0x5C2 Deemph- 0 0 0 0 SERDOUTO0+ deemphasis settings: 0x00
asis setting 0000 =0 dB,
for SERD- 0001 =0.3dB,
OuUTO+ 0010 =0.8 dB,
0011 =1.4dB,
0100 =2.2 dB,
0101 =3.0dB,
0110 =4.0dB,
0111 =5.0dB
0x5C3 Deemph- 0 0 0 0 SERDOUT1+ deemphasis settings: 0x00
asis setting 0000 =0 dB,
for SERD- 0001 =0.3dB,
OUT1+ 0010 =0.8 dB,
0011 =1.4dB,
0100 = 2.2 dB,
0101 =3.0dB,
0110=4.0dB,
0111=5.0dB
0x5C4 Deemph- 0 0 0 0 SERDOUT2+ deemphasis settings: 0x00
asis setting 0000 =0 dB,
for SERD- 0001 =0.3dB,
OuUT2+ 0010 =0.8 dB,
0011 =1.4dB,
0100 = 2.2 dB,
0101 =3.0dB,
0110=4.0dB,
0111=5.0dB
0x5C5 De- 0 0 0 0 SERDOUT3+ deemphasis settings: 0x00
emphasis 0000 =0 dB,
setting for 0001 =0.3dB,
SERD- 0010 =0.8 dB,
OuUT3+ 0011=1.4dB,
0100 = 2.2 dB,
0101 =3.0dB,
0110=4.0dB,
0111=5.0dB
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