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AD9683-170 AD9683-250
Parameter Temperature Min Typ Max Min Typ Max Unit
RESOLUTION Full 14 14 Bits
ACCURACY
No Missing Codes Full Guaranteed Guaranteed
Offset Error Full +9 +9 mV
Gain Error Full —6.6/-0.3 —5.3/+1.2 %FSR
Differential Nonlinearity (DNL) Full +0.8 +0.75 LSB
25°C +0.5 +0.5 LSB
Integral Nonlinearity (INL)* Full +1.6 +2.7 LSB
25°C +0.8 +15 LSB
TEMPERATURE DRIFT
Offset Error Full +7 +7 ppm/°C
Gain Error Full +13 +39 ppm/°C
INPUT REFERRED NOISE
VREF =175V 25°C 1.38 1.42 LSB rms
ANALOG INPUT
Input Span Full 1.75 1.75 V p-p
Input Capacitance® Full 25 25 pF
Input Resistance® Full 20 20 kQ
Input Common-Mode Voltage Full 0.9 0.9 \Y
POWER SUPPLIES
Supply Voltage
AVDD Full 1.7 1.8 1.9 1.7 1.8 1.9 \%
DRVDD Full 1.7 1.8 1.9 17 1.8 1.9 \%
DVDD Full 1.7 1.8 1.9 1.7 18 1.9 \%
Supply Current
lavop Full 135 151 149 163 mA
Iorvop + lovop Full 68 73 92 97 mA
POWER CONSUMPTION
Sine Wave Input Full 365 403 434 468 mwW
Standby Power* Full 221 266 mw
Power-Down Power® Full 9 9 mw
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AD9683-170 AD9683-250
Parameter® Temperature Min Typ Max Min Typ Max Unit
SIGNAL-TO-NOISE-RATIO (SNR)
fin =30 MHz 25°C 72.3 721 dBFS
fin =90 MHz 25°C 72.0 717 dBFS
Full 71 dBFS
fin = 140 MHz 25°C 71.3 71.3 dBFS
fin = 185 MHz 25°C 70.5 70.6 dBFS
Full 70.0 dBFS
fin =220 MHz 25°C 70.0 70.0 dBFS
SIGNAL-TO-NOISE AND DISTORTION (SINAD)
fin =30 MHz 25°C 71.3 70.9 dBFS
fin =90 MHz 25°C 70.8 70.6 dBFS
Full 69.9 dBFS
fin = 140 MHz 25°C 70.2 70.1 dBFS
fin = 185 MHz 25°C 69.5 69.5 dBFS
Full 68.7 dBFS
fin =220 MHz 25°C 68.8 68.7 dBFS
EFFECTIVE NUMBER OF BITS (ENOB)
fin =30 MHz 25°C 115 115 Bits
fin =90 MHz 25°C 115 114 Bits
fin = 140 MHz 25°C 114 114 Bits
fin = 185 MHz 25°C 11.3 11.3 Bits
fin = 220 MHz 25°C 111 111 Bits
SPURIOUS-FREE DYNAMIC RANGE (SFDR)
fin =30 MHz 25°C 94 87 dBc
fin =90 MHz 25°C 89 86 dBc
Full 81 dBc
fin = 140 MHz 25°C 94 87 dBc
fin = 185 MHz 25°C 89 88 dBc
Full 80 dBc
fin = 220 MHz 25°C 87 86 dBc
WORST SECOND OR THIRD HARMONIC
fin =30 MHz 25°C —94 87 dBc
fin =90 MHz 25°C -89 —86 dBc
Full -81 dBc
fin = 140 MHz 25°C -94 -87 dBc
fin = 185 MHz 25°C -89 —-88 dBc
Full —80 dBc
fin =220 MHz 25°C 87 —86 dBc
WORST OTHER (HARMONIC OR SPUR)
fin =30 MHz 25°C -99 —95 dBc
fin =90 MHz 25°C -92 —94 dBc
Full —83 dBc
fin = 140 MHz 25°C —-96 -94 dBc
fin = 185 MHz 25°C —94 -93 dBc
Full —82 dBc
fin = 220 MHz 25°C -95 -92 dBc
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AD9683-170 AD9683-250
Parameter® Temperature Min Typ Max Min Typ Max Unit
TWO-TONE SFDR
fin, = 184.12 MHz (-7 dBFS), fin, = 187.12 MHz (—7 dBFS) 25°C 87 87 dBc
FULL POWER BANDWIDTH? 25°C 1000 1000 MHz

L SERRERICT OV TIL AN-835 7 7 U —3 =3 > - /— bk [Understanding High Speed ADC Testing and Evaluation] %2 L T< 72 &0y,
27NN — BRI, AR O AR BVESN 3dBAR T D A CHE S 5 BhERIEIE,
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FRIZHREN72WIEY . AVDD =18V, DRVDD=18V, DVDD=18V, #HE /L — FiZxfd b K7« L— b, VIN=-1.0dBFS %
gHAS), 175V p-p 7V A —/L AJJ#HiIFA, DCS A *—7 /b, 57/ b SPI,

x 3.
Parameter Temperature Min Typ Max Unit
DIFFERENTIAL CLOCK INPUTS (CLK+, CLK-)
Input CLK+ Clock Rate Full 40 625 MHz
Logic Compliance CMOS/LVDS/LVPECL
Internal Common-Mode Bias Full 0.9 \%
Differential Input Voltage Full 0.3 3.6 V p-p
Input Voltage Range Full AGND AVDD \Y
Input Common-Mode Range Full 0.9 14 \Y
High Level Input Current Full 0 +60 HA
Low Level Input Current Full —60 0 pA
Input Capacitance Full 4 pF
Input Resistance Full 8 10 12 kQ
RF CLOCK INPUT (RFCLK)
RF Clock Rate Full 625 1500 MHz
Logic Compliance CMOS/LVDS/LVPECL
Internal Bias Full 0.9 \%
Input Voltage Range Full AGND AVDD \Y
High Input Voltage Level Full 1.2 AVDD \Y
Low Input Voltage Level Full AGND 0.6 \Y
High Level Input Current Full 0 +150 A
Low Level Input Current Full -150 0 HA
Input Capacitance Full 1 pF
Input Resistance (AC-Coupled) Full 8 10 12 kQ
SYNCIN INPUTS (SYNCINB+/SYNCINB-)
Logic Compliance CMOS/LVDS
Internal Common-Mode Bias Full 0.9 \%
Differential Input VVoltage Range Full 0.3 3.6 V p-p
Input Voltage Range Full DGND DVDD \Y
Input Common-Mode Range Full 0.9 14 \Y
High Level Input Current Full -5 +5 HA
Low Level Input Current Full -10 +10 HA
Input Capacitance Full 1 pF
Input Resistance Full 12 16 20 kQ
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Parameter Temperature Min Typ Max Unit
SYSREF INPUTS (SYSREF+/SYSREF-)
Logic Compliance LVDS
Internal Common-Mode Bias Full 0.9 \Y
Differential Input Voltage Range Full 0.3 3.6 V p-p
Input Voltage Range Full AGND AVDD \%
Input Common-Mode Range Full 0.9 14 \Y
High Level Input Current Full -5 +5 HA
Low Level Input Current Full -10 +10 HA
Input Capacitance Full 4 pF
Input Resistance Full 8 10 12 kQ
LOGIC INPUT (RST)*
High Level Input Voltage Full 1.22 21 \Y
Low Level Input Voltage Full 0 0.6 \Y
High Level Input Current Full -5 +5 HA
Low Level Input Current Full -100 —45 HA
Input Resistance Full 26 kQ
Input Capacitance Full 2 pF
LOGIC INPUTS (SCLK, PDWN, CS?)?
High Level Input Voltage Full 1.22 21 \Y
Low Level Input Voltage Full 0 0.6 \Y
High Level Input Current Full 45 100 A
Low Level Input Current Full -10 +10 HA
Input Resistance Full 26 kQ
Input Capacitance Full 2 pF
LOGIC INPUT (SDIO)®
High Level Input Voltage Full 1.22 21 \Y
Low Level Input Voltage Full 0 0.6 \Y
High Level Input Current Full 45 100 HA
Low Level Input Current Full -10 +10 HA
Input Resistance Full 26 kQ
Input Capacitance Full 5 pF
DIGITAL OUTPUTS (SERDOUTO0+/SERDOUTO0-)
Logic Compliance CML
Differential Output Voltage (Vop) Full 400 600 750 mV
Output Offset Voltage (Vos) Full 0.75 DRVDD/2 1.05 \Y,
DIGITAL OUTPUTS (SDIO/FD*)
High Level Output Voltage (Vo)
lon = 50 A Full 1.79 \%
lon = 0.5 MA Full 1.75 \%
loy = 2.0 MA Full 1.6 \%
Low Level Output Voltage (Vo)
lo. =2.0 MA Full 0.25 \%
lo. = 1.6 MA Full 0.2 \%
loL = 50 pA Full 0.05 \%
YINT T,
IO TIIMIT TAT  FRMBETT,
STINE Y,
* JEDEC 1% #E JESD8-7A & H.ift,
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AD9683-170 AD9683-250
Parameter Symbol Temperature Min  Typ Max | Min Typ Max | Unit
CLOCK INPUT PARAMETERS
Conversion Rate* fs Full 40 170 | 40 250 | MSPS
SYSREF+ Setup Time to Rising Edge CLK=+? tReFs Full 300 300 ps
SYSREF+ Hold Time from Rising Edge CLK? trern Full 40 40 ps
SYSREF+ Setup Time to Rising Edge RFCLK=? tReFsRF Full 400 400 ps
SYSREF+ Hold Time from Rising Edge RFCLKz? tREFHRF Full 0 0 ps
CLK= Pulse Width High ten
Divide-by-1 Mode, DCS Enabled Full 261 29 319 |18 2.0 2.2 ns
Divide-by-1 Mode, DCS Disabled Full 276 29 305 | 19 2.0 2.1 ns
Divide-by-2 Mode Through Divide-by-8 Mode Full 0.8 0.8 ns
Aperture Delay ta Full 1.0 1.0 ns
Aperture Uncertainty (Jitter) t Full 0.16 0.16 ps rms
DATA OUTPUT PARAMETERS
Data Output Period or Unit Interval (Ul) Full 20 x fs 20 x fs Seconds
Data Output Duty Cycle 25°C 50 50 %
Data Valid Time 25°C 0.82 0.78 ul
PLL Lock Time tLock 25°C 25 25 us
Wake-Up Time
Standby 25°C 10 10 us
ADC (Power-Down)® 25°C 250 250 us
Output (Power-Down)* 25°C 50 50 us
Subclass 0: SYNCINB= Falling Edge to First Valid K.28 Full 5 5 Multiframes
Characters (Delay Required for Rx CGS Start)
Subclass 1: SYSREF#+ Rising Edge to First Valid K.28 Full 6 6 Multiframes
Characters (Delay Required for SYNCINBz Rising
Edge/Rx CGS Start)
CGS Phase K.28 Characters Duration Full 1 1 Multiframe
Pipeline Delay
JESD204B (Latency) Full 36 36 Cycles®
Fast Detect (Latency) Full 7 7 Cycles®
Lane Rate Full 3.4 5 5 Gbps
Uncorrelated Bounded High Probability (UBHP) Jitter Full 10 12 ps
Random Jitter
At 3.4 Ghps Full 2.4 ps rms
At 5 Gbps Full 1.7 ps rms
Output Rise/Fall Time Full 60 60 ps
Differential Termination Resistance 25°C 100 100 Q
Out-of-Range Recovery Time Full 3 3 Cycles®

L L — NESE%O 7 ey 7 - L— N TT,
PEAIUTITONTIE, M3EBBLTLEE N,

AUV EE, ADCERL— |k - A 7L TT,
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5.
Parameter Test Conditions/Comments Min  Typ Max | Unit
SPI TIMING REQUIREMENTS See Figure 67
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
terk Period of the SCLK 40 ns
ts Setup time between CS and SCLK ns
ty Hold time between CS and SCLK 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 figures)
tois_spio Time required for the SDIO pin to switch from an output to an input relative | 10 ns
to the SCLK rising edge (not shown in figures)
tspi_RsT Time required after hard or soft reset until SPI access is available (not 500 Hs
shown in figures)
BA420T
N-36 SAMPLE N
ANALOG
INPUT
SIGNAL
CLK—
CLK+
SERDOUTO%
SAMPLE N — 36 SAMPLE N — 35 SAMPLE N — 34 g
|<— ENCODED INTO 2 ———={-¢————— ENCODED INTO 2 ~——— ENCODED INTO 2 ——| g
8B/10B SYMBOLS 8B/10B SYMBOLS 8B/10B SYMBOLS 3

X 2DataHA%ZA =T

RFCLK
CLK-
CLK+ 4
=t —— tREFSRF +—h-‘_ |t
REFH REFHRF
SYSREF- ===== I e e 7 2SRy . S i
SYSREF+ _)___ ________ ’ 2 [

NOTES

1. CLOCK INPUT IS EITHER RFCLK OR CLK#, NOT BOTH.

Bl 3.SYSREF+Dt Y b7y FER—ILK - 2420

(4 0y 49 AHIERFCLK £ 11 CLKORA TIEE <. LWFhn—F)
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* 6.

Parameter Rating

Electrical
AVDD to AGND -03Vto+2.0V
DRVDD to DRGND -0.3Vto+2.0V
DVDD to DGND -03Vto+2.0V
VIN+, VIN—to AGND -0.3Vto AVDD + 0.2V
CLK+, CLK—to AGND -0.3Vto AVDD + 0.2V
RFCLK to AGND -0.3Vto AVDD +0.2V
VCM to AGND -0.3Vto AVDD + 0.2V
CS, PDWN to DGND -0.3V1toDVDD +0.3V
SCLK to DGND -0.3VtoDVDD +0.3V
SDIO to DGND -0.3VtoDVDD +0.3V
RST to DGND -0.3Vto DVDD + 0.3V
FD to DGND -0.3VtoDVDD +0.3V
SERDOUTO0+, SERDOUTO-to AGND -0.3Vto DRVDD + 0.3V
SYNCINB+, SYNCINB-to DGND -0.3VtoDVDD +0.3V
SYSREF+, SYSREF—to AGND -0.3Vto AVDD +0.3V

Environmental

Operating Temperature Range

(Ambient)

Maximum Junction Temperature

Under Bias

Storage Temperature Range

(Ambient)

—40°C to +85°C

150°C

—65°C to +125°C

254

LFCSP Ro 7 —Y DI AR—A K« Ny N, 959K -
TL—IAVEFTTERERDY T, =7 AKR—XFK -
Ry RETSTU R F L= B TT58, N2
BEOBEENELS 20, Ny r—YORKBEDINELNE T,

= 7R

Airflow
Velocity
Package Type (m/sec) 0,07 | ;M | 8" | Unit
32-Lead LFCSP 0 37.1 3.1 20.7 °C/W
Smmx5mm | g 324 | N/A N/A °CIW
(CP-32-12)
2.5 29.1 N/A N/A °C/IW
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RFCLK 1 24 DNC
CLK- 2 23 PDWN
CLK+ 3 22 CS
AVDD 4 AOD9683 21 SCLK
SYSREF+ 5 NTot?oVéEZ\lle 20 sSDIO
SYSREF- 6 ( ) 19 FD
AVDD 7 18 DGND
RST 8 17 DVDD
OO HdNM< OO
R B B B B B ]
oo+ 1l oo +
zommzoég
0O>ZZ0>55
ORbgoXxZgop
ZZ00R/A7
> > o
nun W w
0 n
NOTES

1. DNC = DO NOT CONNECT. DO NOT CONNECT TO THIS PIN.
2. THE EXPOSED THERMAL PAD ON THE BOTTOM OF THE

PACKAGE PROVIDES THE GROUND REFERENCE FOR
AVDD. THIS EXPOSED PAD MUST BE CONNECTED TO
AGND FOR PROPER OPERATION.
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ETI e RT UM E N T U ARERCIE, A a T o S
DEIFA TR e Y —R A E—F U RAEFELET, =
NHEDORT A= IHSE ATBELE 2T O % %
T B, HEOHIBRNME LR ENRHY FI, F 912,
Bfx 72 N R BB IS % LT RC B 2 3% &4 5 HEHE 2R
LETA, INLOEIFIANER EFREKELES, b
OfENE, BT A FELTORMERA LT ZEW, £ 9 IRIfE
=N 45 L[¥] 46 |Z779 R1, R2, Cl, C2, R3 O&EBMmITK3
HHDOTHLHZ LIZEELTLIEE N,

% 9. RC [EIEE DI

Frequency | R1 C1 R2 C2 R3
Range Series Differential | Series Shunt Shunt
(MHz) (O] (PF) () (PF) ©)
0to 100 33 8.2 0 15 24.9
100to 400 | 15 8.2 0 8.2 24.9
>400 15 <3.9 0 <3.9 24.9

%2 T AXAMAKORAEET T U AFEAEATIEHE DY
W2, RIBETFA Y - T T %S HikRdH Y £3, AD83T5 7
HOVEIEF A v« 77 (DVGA)IE, AD9683 D EREh TN -1
AR L E T, K472, VR LHIE N KRR« 7 4 X
%41 LC AD9683 % k&3~ % AD8375 DflZ R~ L E T,

1000pF 180nH 220nH

3 15pF=—=

1 jvem 20k 2.50F
1==1nF
NOTES

1. ALL INDUCTORS ARE COILCRAFT® 0603CS COMPONENTS WITH THE
EXCEPTION OF THE 1pH CHOKE INDUCTORS (COILCRAFT 0603LS).

2. FILTER VALUES SHOWN ARE FOR A 20MHz BANDWIDTH FILTER
CENTERED AT 140MHz.

1000pF 180nH 220nH

11410-047

X 47.AD8375 % f L 1= ZE A HIER

)27 L UREE

AD9683 (21X, BEMNDOEMRY 7 7 L AEENNE ST
WET, TR =)V ASDFIAIL, SPl ZRkH L CHEMEET AL
(BERDZ LTI VREST L LNTEET, ADC DAS RS
iE. V7 7 L RBEOELICHSI L GEREL £,
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AD9683

20v I ANDEREER

AD9683 (21, ANH TV o« ray s ZERET L7200,
FEETAFAN VTV T sy ANERIZ RF 70
v 7 AT (T 2 3R ETIZ A5V D 2 5DA T a o RH Y
F9, 7av 7 ANIT RLZ 0x09 TEREN, T74/L KT
FAFAN - Zay 7 AR RINTWET, KEEREEHS
H=ITit, ADIS83 DH L - s yﬁ/\jj CLK+& CLK-
EME S TEHRBTAISLERHY T, F5I1E. R FT
AFEIFa T oY EAH LT CLK+E S & CLK l: 2 AC FEAS
ENFET, TRLDOE IR TAAL T AENST-D(K 48 &
EWn’) IMFTASA T RIARETY, /ry s ANEx7n—7 4

2T 5846 1F, CLK- B2 % CLK+E > X v/ LK< BREL L T,

/E DIRT vy JEEER I LET,

FAXR -9V HIANFT T ay
AD9683 71 ¥ Ak« 71w s AJJiFE, 40 MHz~625 MHz DZ
ooyl EYR—FLTWET, 207y s ASEET
03 V~36V DXEBMANELEZTFR— T 572D, CMOS,
LVDS, LVPECL ® L H hfix oy v s « 77 IV —ADLH
BRSO T, ERFEADSZITHTETN, —RIZE WA
N—Lb— MEEHRBBLLSRVET, Jay s - V=R Ty
X, MRRICEEBE G XD VT A ANRNRTA—=FTI(T >
HNZOWCOBERE Ok varBl), Aesva—T7 v
ST HHEAE, CLK- Erdu— - LoYLIZFAE T LTR
DT vy JEEERGIE LTI,
FA XA vy AHE L (CLK+E CLK-)iX, AERT 0.9
VICAA T RSN, AiA e —Z 2 A(typ)ld 4 pF & 10 kQ D
WHBHEIC 22 0 £3 (X 48 288), AS17 v v 7 i3—fRIC CLK+
L CLK-Z AC G anEd, FEWRr vy 7 BERIKE 5%
L LT 49~ 52 1R LET,

AVDD

11410-048

X 48.FMF A F R k- v 0 vy AHEK

40 MHz~200 MHz D> > vy RIEY » Z « 71 v 7 MEH
WHER T VY r— 3 R L TIE, RE R T 2 2 ff 23 H#EE
ShET, 7oy ZEKTRF TR EERTHEK 49 (2
RLUET, 200MHz LY EOEEETIX, RF T Ol M
BENET(H 50 2H), F TR 2 WANTE NI & (S
SNizvay b - FAA—FIZXVY, ADI683 IZAHEND
70y 7K 08V OE—2 to B— 7 EENCHIBENET, :
DOREREIL., 7 8 v 7 OREIREBFRESS ADIG83 m'JIJoHS
BAT D Z E&BIET 5 ERIFEC, KT # PERE kofﬁ%
. U0y U OEERRNL LRV SE TR Y E%EF'E%%‘E% LE
7

Mini-Circuits®
ADT1-1WT, 1:1Z

390pF xeuR 3900F ADC
cLock CLKs
INPUT
s00 1000
x
390pF Y,
CLK-
SCHOTTKY

DIODES:
HSMS2822

11410-049

49. b T U REESDESY O v U (FRK 200 MHz)

25Q
cLock 390pF 390pF ADC
INPUT f CLK+
390pF Y,
1nF } gcLk-
<7—| 250 SCHOTTKY 8
DIODES: s

= HSMS2822
50.83 VHEEDESY O U (] 625 MHz)

B LTI, 1 DDV —ANLOEE Y vy 7 &34 F -1
Ry 77 EEHZEREELWEAERHVET, LD —
zf X, 7w s e T AL X ENT 7/5' HEEE RS>/ 1

s RIANNZRHELTWET, K512, fRFERZ PECL R
74/\@&4%@ LEd, ZhbHo PECL K 74/\ 1Z. AD9510,
AD9511 ., AD9512, AD9513. AD9514, AD9515, AD9516 .
AD9517 . AD9518 . AD9520 , AD9522 . AD9523 ., AD9524 .
ADCLK905, ADCLK907. ADCLK925 ® k972 PECL R A N
ZHEMLTHET,

0.1pF 0.1pF ADC

CLOCK o—e— ] {| CLK+
INPUT "

AD95xx

$1000
PECL DRIVER

PR 0.1uF
TR o o
50kn€E7 50kQ 240::% Q;MOQ

51.ZEPECLY > I - ¥ 0w % (&K 625 MHz)

11410-051

TFu s e FRL R RIENTY y X REEFE LVDS 7 1y
7 e RIANBEMELTWET, REOZREIREEZX 52 1R LE
9, Z ORI T, ADI510, AD9511., AD9512, AD9513,
AD9514 . AD9515, AD9516 , AD9517 ., AD9518., AD9520 .
AD9522, AD9523, AD9524 D & 572 LVDS K7 A &M LT
WET,

0.1pF 0.1uF ADC
CLOCK o | —
INPUT 1 CLK+
31000
— 0.1yF | LVDS DRIVER 014F
ineOT O b—{—o|CLK~ .
50kQ 3 50kQ g
v E

52.EZB)LVDS # > FIL - ¥ B 7 (&K 625 MHz)
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AD9683

RFYAYYAAFTay

AD9683 RF 7 7 v 7 AJjiZ. 625 MHz~15 GHz D > 7 L=
KermyZ7&2YR—KFLTWET, RF 7 1 v 7 AJOZAfE
BAMBIRELET, ANT0IVICELTZ AL TRAENTEY,
—RIZ AC A SN ET, RFCLK BV TOASIA v E—F L R
1. 10kQ & 0.5 pF OIWFIEERHT 2V £97,

0.5pF

$10kQ ’

INTERNAL

RFCLK CLOCK DRIVER

BIAS
CONTROL

11410-053

X 53.RF ¥ 0w A D OZEMERE

AD9683 ® RF 7 v 7 AJjiE, PECL 155721 600 mV p-p O

/MBS IR 2 Ff O IR XG5 CHEE 5 Z E MR S E T,

FERTAEEZATICLLT, Zayr « V=R Uy XL
Ty BIZOWNWTOEEFEDO Y 7 a T+ HL910, &
HRERMETY, X542, AD9683 D RF 7 v 7 ANJ1%fH
TOHEOEFE LWHEERLEYT, 7y 7 EHFEERETH
D=8, 50 Q ARIER A LT AD9683 @ RF 27 @ v 7 AJj~
BT 5 Z RSN E T, BEBUE RF 7 vy 7 A5k
TR LTS 7TZE W,

50Q Tx LINE 0.1uF

RF CLOCK
INPUT
50Q

11410-054

M 54.8%FM 4 RF 7 Ay 2 AHEK
X 56 |2, AD9515 ® LVPECL /) CHESE) S 415 AD9683 D RF 7
E/7Aﬁ%TLiT ADY515 7> 5 D) LVPECL H /18 B,
RF NI U F7IERF T U R &Moo T /oy RIGEICE
BIhET, RF 7 r v 7 ANCER SIS 7 v v 7 BRIkt
L CHE RF T AR O A HER S E T,

ABovBayy - FSA4N

Am%si FAXAMNAN IO I % 1~8 ATEHANNZ
oy 7oy E RN L CWET, RF 7 2y 7 ASE, W@ ﬂ
%%ﬁ%bf&m/7ﬂﬁ%4ﬁﬂbt% 1~8 4y JE 2%
éﬂifo:@tbRF&my7Aﬁf%®Aﬁ%&ﬁ%%ﬁ#
HTENTEET, HEHITT LA 0x09 &7 FL % 0x0B %1

STBRTHZENTEET, TRLA X9 ZfH->TRF 712w
IJANNEHREL, TRLVA OB #ffioCRF 7y 7 A&+
AFAN Ty AJNIHKT B 1~8 BEOELERET D
ZENTEET, 1USAOSNAEAKICH LT, Ta—T 4 « A7
Jbe AZE T A Y (DCS)B BB A F—T NV SINET,

+1TO <8
DIVIDER

NYQUIST
cLock

11410-055

B55.70vY - T/NA HEIK

AD9683 D7 v v 7 5y JEZRITINE SYSREF AJj%&ffi- TR &
DI ENTEET, TRLVAOMADE Yy M1 EE Y b 2%&1ff
5L, % SYSREF 55T, 3L YA NEAENT-H DO
MOEFT, 7vey/yEarBRTsenTEET, A
#h7¢ SYSREF IC KV, 7 vy pARIRECY &ty M &
nNEJ, ZoRMEEZS S & BEOT A ZIFHO—K
L7z vy 3 iasa b 2 LM TEDLDT, FEANY
TV T BRRESNE T,

099 - FTa—T4HLHINL

RFM2EERERADC TiEB 7 0y 7 « =y UafE- T, fHix 7N

WAL IV ITRBEERELTVWALED, 70y 70T 2a—7

S AT NDE %%:k%< FEF, kI, FAFIv s

Té SRR T A 0IE ey 7 s T a—T 4 - AT
*ﬁ#iﬁ%umfﬁézgﬂ%oiﬁ

AD9683 1L, FEH TV T -y POLIBV)DHEA I T
175 TCo B 50%DT 2 —T 4 « A J IV EFFONEZ 1 v
JIEBE¥4ETDH DCS ZNEL CWVWET, ZOREKIZLY
AD9683 DYEREICH B A 5. 2 TICILFPH R 7 vy 7 AJJDT =
—T 4 YA INEFRTDHIENTEET,

FNTH, AHZay DN ERYV Ty POY v XTI RKERM
ETHY, DCS TR D Z LI TEERA, Ta—T 4 -
B A 7KL — 713, AFF 40 MHz DL T2 oy 7 - L— |
TIHHERELER A, ZONL—TIIREREZFE > TWHT2H, 7
0y 7« L—RNEAFTIvIICEDLDL LT, ZNEEET
DMBENHVET, XA T I w7270y 7 BRENEER LT
I, DCSV—7BAINEFITHr v 7T 5 F T, 15 ps~5 s D
FHEMALETY, L—7RNr v 7 ST, DCS v
—TNEINRNA RRAEND =D, NET A ADXA I TIEAT]
Iy IIEEDT a—T 4 « FA T NVIKFELET, 2ok 57k
TSV r—a T, DCS 27 4 ATZ—T7 /T 5 Z LY
T, TOMDTXCTOT 7Y r—3 3 Tk, AC HERER K
2T 5728 DCS I Z A 2 —T /45 Z LR S 7,
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< <
12708 ¢

0.1yF
CLOCK INPUT 0—|

AD9515
LVPECL
0.1pF DRIVER

CLOCK INPUT O—

s ¢
82503 2
$ <

50Q TXLINE  g1,F

50Q

11410-056

X 56.Z%%) PECLRF ¥ O v ¥ A HEE

SYRIZTDONTHEEER
FE7RE T ERE ADC T, 7 v v 7 AJTOSEICBUETY, 54
LI ATIABE (N TY v Z (I L 0 FET S SNR HEREDK
TR THASNET,

SNRuye =-10 10g[(2n x fiy X hRMs)z +10 (7S\IRLF/10)]
ZOKXT, iMms 7/8—F % - VoL, Fuv s AN, TR
TAIMEE. ADC 7/3—F % « Vo d ka2 gy v X - v
—AD 2 FFVFIRERLES, T4 —V TV 7 T
Vor—a it By y ZIZiugE T3 (X 57),

80

75
i
70 P
- ENMIEIRN
2 NN \\
o NN N
T 65 N
o NN
3 N
? \\
60 \
=— 0.05ps
— 0.2ps
55 0.5ps
= 1ps \
=— 1.5ps
50 = MEASURED N
1 10 100 1000

11410-057

INPUT FREQUENCY (MH2)
57.AD9683-250 D A N ERK#E LY v 25t SNR

TR—=F v« Dy H ADIS83 DX A FI v L VI EE
BEx50—ATiE, 7wy ANET7 e 7E5LE LTHIL
ERHVET, vy s« RIANOERITADCH ) KT A
DERENHEL T, 70y 7 BERTVEN - ) A4 AL HIEH
EZITRNEICTI2LENRH Y £, KT > & OKETIE A
=R vy JIRTT, say 2RO Z A TDY
— AT =T a7, GE. EEROFR)POREESNDY
VRS AT S TCID I ey P RS THEAA IV T T D
ERHDET,
ADC (TR 2 2y ZPEREDREMIC SV TR, AN-501 7 7°U 7
— ¥ =3 ¥ + J — 1 [ Aperture Uncertainty and ADC System
Performance] & AN-756 77U 7 —3 =3 >+ /— bk [Sampled
Systems and the Effects of Clock Phase Noise and Jitter] %2 L T<
Jt={ AN

Rev. A

HEBEBEHERAUNA - E—F
58 A N RS GC\ AD9683 THE INLE IV T - L
B E3, K58 DT —Hid, REMRMERRME oy
T3 /E R CEMESRMECTEAELE Lz, X 58 @ lpvop I3,
& lprvop PFITT,
0.5

IDVDD

0.25

0.20

\

0.3

0.2

0.10

TOTAL POWER (W)
SUPPLY CURRENT (A)

Ipvop

0.1

0.05

0 0
40 55 70 85 100 115 130 145 160 175 190 205 220 235 250
ENCODE FREQUENCY (MSPS)

11410-058

58.AD9683-250 DT> a— K « L— rxHESE

PDWN %Z7#— h4 25 & (SPI — F %M 5 7>, £7213 PDWN
ErEoag s LeL LET), ADIB83 [ZXT—F Ty - E— |
W20 £9, ZOREETIL, Mm®ﬁ%$ﬁi%9mw S
4, PDWN B> %0 — - LyL23 % &, AD9683 I1iE H E/EE
IZRY £797,

NI =y« = RTORMEEENT, V77 L RABIE,
U77VVX°N/77\N4TXE% JuyJ%%¥x v b
o528k, BRI THWET, "U—FDr - %
— RIZAD &, WEa T v HIRET 5720, @EEEICRE
HLEXIZIIFERETILERNDY T, 20D, AT
v PRI AR —F 7 v - B— FICEEHREMICBR L, (D
—H g A TARENEE, v 7T v IR B EL 2
D ET,

SPI R—h + f X —Tx2—RA%&ff5 &L &XX, ADC /30U —4
Ve BE— RERLFAZ AN, « E— NZTHHERDHY £,
15'//*‘4’ EF—RIZT DL, MERY=A 7T v TR
FERGEICHNBRY 77 L AR EZBIES o EFICLTEHEL
;amfﬁiﬁo#ﬁ TONTIE, AEY -~y 7 LURAX
OO art ANSTT 77U r—v a3 /J—F
lnterfacing to High Speed ADCs via SPI| # & LT 72 &0y,
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AD9683

TORIHA

JESD204B #EER LR L ANIILDEREA

AD9683 D7 & L F1 Tl JEDEC FE%E No. JESD204B, Serial
Interface for Data Converters Z£¢fH L T\ ¥ 9, JESD204B 1.
K 5Ghps Vo Z7HMEDT YTV e f v Z—T =2—A%f-T
AD9683 & T UHINVALET NA A BT H T 1 k3T,
JESD204B A v # —T7 = —ADFEL LTlE., T—H « f VX
— 7 = — ADERICET AR — FEREAEHL, v "—x L&
OV s TR ADNRy =TT EDL LR ERD
DEF, ADI83 IL. v L —rv e f LA —T 2 —R%
PR—FLTWET,

JESD204B MOEE

JESD204B F—# 7 1w 71X, ADC 72HDNT UL« F—&
7 L— AL, 8BIOB FE{LEITV, IDHIZAT v ard
AP TG T N T EITOTCV I TABIT—Z 2B L £,

‘E_Iullzl

U= RN Y s SIS BRI 22 ST A o TR — b &,

BINFRIBENRZD®R DT —4 « A RN — A BAERTWY
FI, VIUTIN e T—H AR =AYy LTT—HFLonm
v EBAETLHREOIIE, AL —ANO—HRNLETT,
JESD204B A ¥ — 7 = — ADFEHNT OV TiX, JESD204B ks
EZBLTCLTEEN,

AD9683 JESD204B %157 1 v 7%, ADC /1% 1 KoV o
xS SEET, 2OV T, L= EEERS 1 KoY
TIVEEH 1 B o THRERR S IvE T, JESD204B fhERIZY

EERTDEHDONRITA—ZEHEL, THHD/NRT A—=FT,

JESD204B T > A I v Z (AD9683 i )) & Ly — R T—%

TOHMLERH Y ET,

JESD204B U > 71X, IRD/XT A —Z|Zft> THESNET,

e S=1a NR—FZYUTEVI1TL—Lh- YA I LTHEEESND
B 7 L E (AD9683 i = 1)

e M=1ar =% FRAL2AYEYDar N—xK%
(AD9683 i = 1)

o L=l1ar =%« Fog 2470 D L—H (ADIGS3 fiE =
1)

o N==2\—X55fiHE (AD9I683 fii = 14)

o N=1¥U7 Y7 DOEFE Y Mk (ADI6S3 fii = 16)

e CF=1ayR_R—F - FRALZAD1TL—Lb+ vy «H
A7 NB Y Dary be—)L - U— K (AD9683 fif = 0)

e CS=zarvhbhm—-ty M EHY 7L ( ADIS3 T
%2 By b E CRREATHE

e K=1wAFT7L—1Y70D7 L —21%Ek (ADI683 Tilik
E AT e

e HD=&E&BEE— I (AD9683 i = 0)

o F=17L—2Y7=0DA47T v b (ADI683 i = 2)

e C=zarybm—/b-tEy b HEN, F——Tr— TV
A —7 11—;: AD9683 - Tffi il Al HE

e T=7—/L-Ey h (AD9683 I CTffi i rHE

¢ SCR=RAIVTFLUT T+« A Fx—=T I/ F 4 AT —7 )L (AD9683
R CERE R

e FCHK = JESD204B /XT A =& |Z%4 5 F = v 7+ L4 (HE
BICEE L TL YR Z « = v FITRT)

X 59 (2, AD9683 JESD204B U > 7 Offilsib Li-7 1 v 7 X%
RLUET, AD9B83 |E, 1 ot "—x & 1 L—r a2 LET,
o N—4% « F—% (%, SERDOUTO+/SERDOUTO-IZ /) &+
E3u

F7 /T, ADIBI N T 14 By b« I R—H « U— R
i, 2290477 v h By hOT—2)WHEIENET, By
~O(MSB) ~tw N 7TIXEHHAZ 7> MHICHY, By h8~E
v F13(LSB)E 2y FDTF—/L - By MI2BEHDOA T v b
MIZHY £, T—/L - By ME, o, #EHT o8 —7
VAL EliFar ba— s By MERS. TR, £7203E
T —HIRBEEEFR)E LTCRETAZENTEET,

BoNTZ 2 O0F I T NEATTUTNATHIENTEET,

2R L, AT T NEIA T arTHY, MUTFIHIL T

— S e RE = BB ETDHBRICANRT ML - B =T OREEDS

LT 2dicEHTsEncEsd, 2277077, K

1+ x* + xB 2 LS EAN— 2O AT AT X8 %

BHALTWEY, LYy—RDFRI T T %, ATT70T7 7

ZEROEH ORI A= 9 o THLILERH Y £,

2ODF T T v M, FD#% 8B/0B = a— X TH LS ET,

8B/I0B = > a—X|X, 8 By hDT—X (AT v MEIRVHL

TINZ 10y b RMIHELLET, K 60 2. ADC

MHUEY N FT—XERVHL, 7—/ - By hEBML, 2

DDF I T " NEATTUT AL, INLDF I Ty NE 2D

D10y R R LT D EERLET, K60 (2,

FTIFINVINDT—H « Tx—<v bR LET,

F—4 « U7 ETIE, 8B/0B FEA{boMiic, XFEEHEEIT-

TLy—RNNTL—Ah - TIA A EERTEDLLOICLET,

WEER IO AT T L — A~ LT T L — ADBERCIIT S,

FETAHERITIGE LT, SBIZAT T T IV IR Z—T L

ENTWHEAICFEESNET,

AP TGUT Y TNT 4 AZ—=T NI TODEEITIE, KA

AEnE,

o ZNFTL—ADEBEDT L —LDEBEHBEDAT T TLEN
ATy RRIOT LV —LADREDE T v F & —5T
DA, VTV AI v HEREOA I T v M ERIBET
IA/ = [K283/ CHE XX £,

o TIAFTITL—L2HNOMDT7 L —ALTIE, 7L —2HNDOKE
DF 7T "BETIDOT L—LDREDOF 7T v M—EKT
%G, NI UARI v RIIEREOA T T v RIS IF
= /K287 CEEHZET,

2T T YT IRA F—T IS TOBEAICIE. RAEH

ShET,

o TIAFTL—LDEHEDTIL—LDEHEDL 7T v bR
OX7C DA, " T A v ZIIRBOT 7 T v - & HIEIT
F A= /K283 TE XL ET,

o ZAFTL—LAAOMDOT L —ATIE, EOFIT > K
N OXFC DA, FT A v X IIRBEDOA T T v b &H|
BT IR = K287/ TE &z £,

JESD204B A > X% — 7 = — ADFAMZ OV TiL, JEDEC #I#% No.
204B, July 2011 MR L TS\, 87 v a 511 LT
AR—N@ET—4 « Txr—~v NOFEMMB, B 3 52
WWEAZ T TV T T AT 7Y IR R#HENTWE
7
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JESD204B R EH

AD9683 IZ, 2 oD hu—/LFE(SYSREF & SYNC)., B3IV
— NI BT NRA R« Ty 7 Bl CTY T ORI E
FeNr+ % JESD204B 727 5 A 1 F84 AT, SYSREF &
SYNC /T, AT L« LULTDT T4 A FHELTTAT
DAL IN—H « F)NA A B TT,

7 a2k, 23— K« Zv—7F# (CCS), WL —>r - 7
FARAL N e =R (ILAS), T—HEENDL2D 3OD7 =
— A TCEITENET, AT T TV ITRAF—=T N ENTND
WA, By MIT— ¥R E 72— XF CERIIIRAZ F TV
ST, CGS 7=—REL ILAS 7=—XTlFRA7 7V 0
ZREA L ER A,

CGS 7zx—X

CGS 7 =— X Tl¥, JESD204B %{5 7 1 v 7 1%/K28.5/ L5 % %
BLET, L= @MYy 7 - TRALR) L, Zav st
F— X4 DA (CDR) Hiffia > CANT—H « A MU —ANT
IK28.5/ LFHBEITHLERH Y £7,

Uy - L— U CHrEROER: LTz K285 LERMH SRS L.

L= N%, AD9683 EET — X BN Ca—A - v L F T
L—2h+27uv7 (LMFC)ZMENLT& 5 L 912 SYSREF = v ¥
ZHBLET,

F72, SYSREF = X ADC N CeY v 7Y 7« =uP%

vy LT, BTV T - XA I T % LMFCIZ—E ST,

T, BEOT A A TR ZHERFT 5 72 DICEHEE T,

Ly—RNERER Yy - T3 X% SYNC (5% (SYNCINB&)

DT Y — b EfEEL, PRI v - Ty 73 ILAS 7 =

— X &BAH L ET,

ILAS 7z —X

ILAS 7 = — A ClEL, bT VA v XM AR — 2 55 L,

Ly—RNFV IO L—% T T4 038, VT DRT R

— A EERLET,

SYNC O 7 % — FBfRERENT=(A « L-ULZhe ) I,

ILAS 7 = — APt INET, EETr vy 27iE, 4 Ho~<LF

TL—ADEEFHBELET, vV TF 7L —AEKREEFE SN

H5X912, A= VU FANELTFOMICEASNLET,

AMEDO~NVF 7 L— AR NEENET,

o [R/ 3T [K28.0] CHHtA S, IA/ 3UF [K28.3] Tk B~ L
F7L—Ah1,

e [RISCFETBMAEN, IQ/ [K28.4] 305, 14 MO EA 7 T
DY U IBERENRT A—F (F 10 )03 kiE. IA LFT
KDL FTL—h2,

o TNANFTL—ALL1ERUSALTFTIL—LA3G,

o ZNFTUL—ALERULTFTL—AA4,

T—A%EET—X

F—BEET AT, TL—54 - TIA A2 FBHIHCF

TEHINET, IFBEHRIZ 7L —20%DbY THEASNET,

F T VA v X TOXFEBUTROGEITbIVE T,

o RARUFGUTVUINT 4 AZ—TILEN, hOTL—LF
J2E~NVF T L —LDOREDAE 7T v EBHIO T L—AD
*7 Ty MEIZ—ET D54,

o RITUTVUITNAX=TNEN, NOVILFTL—AD
Bth DA T S OXTCIZ—ET D0, FlE7 L—20
BB DA 7 T v FH OXFCIZ—BT 584,

£ 10ILAS T —XTHO L4 EDOHEA I T v b+

Bit7 Bit 0
No. | (MSB) | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | (LSB)
0 DID[7:0]
1 | BID[3:0]
2 LID[4:0]
3 SCR L[4:0]
4 F[7:0]
5 [ [ ] K[4:0]
6 M[7:0]
7 cs[:0] | N[4:0]
8 SUBCLASS[2:0] N’[4:0]
9 JESDV][2:0] S[4:0]
10 | | CF[4:0]
11 Reserved, don’t care
12 Reserved, don’t care
13 FCHK[7:0]

oy -y b7y T -85 A=4

WDE 72 a Tk, ADI683 JESD204B A X — 7 = — ADi&

ETFEERALE T, HAREAT v AIIRPEENE T,

RELZEHTLHENCL—0 DT 4 A—T )L

IA v IREF T a L OFR

BEA Y g L DBRE

JESD204B A > X —T = — R « NG A—EZDF = v 7% A

THDHFCHK ODF = v 7

5. FOMOTFT VN NREL T a v DOFE

6. L—rDOFAXx—T7 I

REEEEITHHIL—2DTARAI—TIL

JESD204B V> 7 « NI RA—HEBEFETHHNZ, VI ET A

T—7NLLTCYEy MREEICLET, 2L, v¥v s 1 27

RLUAOXSF DE > b 0 ~FiATe Z LKV FEITLET,

HMA T a v DRE

T—)Ey hbarybe— -y hEROIIICHRELE

7,

e N'=16 & N =14 Ti&, JESD204B V > 7 TEDMDIERAE
EETIHEDITY TN 2 By MEBAT 22 ENT
XFF, A TS vaiET— ey  ERITary br—
e By hTY, F7 4/ FT, 0000 fEDT—/1 « B k
MMEAEShET,

o Tl By NI 2200 7T v FNEERIEDLZDIZY
VIICEREEN, ATEBICOWTOFREFE -2V A 2
— - Ey ;TYT, T By NI, BEREE (T 74
B £ T o X L% (7 KL R OX5F, By k 6) T,

e T RLROXT2, By MTEDT—/N - By bbbV,
1y EFIZ 2y foarbfa—u - By FEFEHT
AR ENTEET, 77— -y MIT FL A 0xl4, By
MBI &> CTEET DI LNTE, T— - By MIT
RLZOX5F, By b 6 %o TA X—TNTHIELENTE
7,

L—UHEREDERE

e JESD204B TiI/ (T A—H ZflioTT A AL L—1 %A
THZENTEET, ThHDRFA—HT ILAS 7=—X
TEEIN, NEIL VAN ST VB ATHIENTEE
7,

e
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e FTNA ZFHI (DID), /3275 (BID), L — %5 (LID)
O IFIHOBELH Y £9, DID & BID 1TT /31 AEAA
ThdHD, Vo IiBlNERTZ EnTEET,

IILFIL—LEEYDITL—LEKDERE

e JESD204B fI#£Ti%., ~/LF 7 L—ait K fHDdRE 7 L — A
DIN—TL L TERENTVWET, ZZTKIZ1~320
ET, 27T v T 17 ~1024 THAHALERH Y £4,
K fElZ, 7 KL 2 0x70, B M7TONZT 74/ hT 32 &
BEINTWET, KEIZLYZAZE +1 THAZ LIE
BLTLEEN,

o KHIEFIEETEXETN, ROFMHIHEI LERH Y 7,
JESD204B 7 A v 7 % EMIZFEN T, AD9683 TiE 7 L — A
P47 A7y b BICEEBERHEH LET, Kit4
DEH TR EWZTHERH D 77,

32 > K > Ceil (17/F)

o F7-. JESD204B tHEEIZ~VAF T L —LU D DA T T v
I (K x )% 17~1024 I2T5 2 L2 FRLTHET, 7
A v 7HEMWT FMEEEICLTIOBRE- LTWE
7,

£ 11.JESD204B 0% ERIAE A 4 BIME

ID Value Register, Bits Value Range
LID 0x67, [4:0] O0to31

DID 0x64, [7:0] 0 to 255

BID 0x65, [3:0] 0to 15

277, SCR,

e T RLAOMXGE, v M7 ZHELT, A7 TV TNEAR
—TNVEREFT A AT NTHENTEET, T 741
T, AT T VT EFAFR—TNLEINTNET,
JESD204B 7’1 h I /LiZHEVy, L—VRIMNET L2tk
DHAT 5713 RE L ET,

L—VREA T Y g v OEIR,

— B 72T TV r—va i LT, T 7 4L b T JESD204B

AUH—T 2= ADKEH I ORMBEREN A X —7 L EN TV E

T, JAICL T, TNOLOWEEET 4 A=—T LT 250, K

DEIEFTHZLENTEET,

e ILAS OA F—TIT RL R Ox5F, B v R[3:2]5 & il i
SN, TIZHNVFTAR—TLENTWET, 73
T, A ¥ —7 = —AOMB 726 (FlZ1E NMCDA-SL)% ¥

A= b D0, ILAS ¥ =/ Y A& T A AZ—T LT D,

FUX ILAS v —F A EEE L THRVIET XL 51T,
JESD204B A v Z — 7 = —AERETHZ ENTEET,

AD9683 (X, KD X HIZHEEED JESD204B A > 4 — T =—A -
RITA—Z B ET,

e N=z=14, = XR—FU7-0ovy MUT 14, 7 R L & 0x72,

'y ~[3:0]

e N =16, o 7Y -0y MLt 16, 7 N L X 0x73,

vy h3:0]

e CF=0,1fnasR=ZDTL—h--rnayy P A7
NUT=oay ba— - U— % 0, 7 R LA 0x75.
' h4:0]

U 7870 —r8 (L), ZL—2%4-0DF 7T v MK

(F), I "—=ZFH M), 7L—24720D 1 a L X—=2DH

T (S) D& B U AEA MR LE T, ADI683 I%, flodk

EL I IA Y IBELIVAXORRICENTESD

JESD204B /T A —ZfEZzFHRE L £, Z 2 TOFH LEMAMMIX,

FHBAIC L YA -~y FIZREEHLTH Y £,

e L=UVIYEDDOL—80T 1, 7 RLAOXGE, B v b
[4:01DfEZ i L E 3

o F= T7VL—2Y=0v0F 7Ty MIZ1, 2. £7/2134, 7 K
L A Ox6F, B v RTO0l0EEFH L £+

e HD=EEEE— NI 0ELITLITRERE 7 FL R 0x75,
By hTOEEFEHLET

e M=UUIYEDDar "—2HiT1, 7 RLA0OXTL, By
NM7:0]DfEAEFEN LET

e S=TL—AYEDD 1larR=FY T EIT 1 £
X 2 ICRREFEE, 7 RL 2 0x74, B v M4AODEZFH L
E N

JESD204B 4 VB3 —T T —R * INSA—BDF T v oYL

(FCHKYDF w4

JESD204B /35 A — %%, JESD204B A  Z— 7 =— A + /X5 A —

ZDOF =y 7P AMME (FCHK) 2o THEEST 2 Z &N TEET,

KL — 23S 95 FCHK fE2 6 W £, FCHK fiiX ILAS ®

2FHOZNLTF 7 L—LATERFEIN, NEHLYVAZNLHHTZ

ENRTEET,

F v 7Y AMEE, £ 120 No. DT A= DT 21 256

DT, Fxy IV aiF, £ 12187477y Mty s+

DHNI/NT A=K « 74— )L REMET L2 LICLVHESH

S

L= 0B ENL T —ZICxT 5 L — Y BED FCHK i

X, 7 RLRAOXII D OREHT I ENTEET,

R 12.ILAS & CHKSUM 5tE R SN 5 JESD204B R Ex

Bit7 Bit0
No. | (MSB) | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | (LSB)
0 DID[7:0]
1 | BID[3:0]
2 LID[4:0]
3 SCR L[4:0]
4 F[7:0]
5 | | | K[4:0]
6 M[7:0]
7 cs[1o] | N[4:0]
8 SUBCLASS[2:0] N’[4:0]
9 JESDV[2:0] S[4:0]
10 CF[4:0]

ZTOMDTOANENEREAL T 3 > DBRE

FOMDT —4 « 7 —~ v MHBNZIIRBEENE T,

o VUTNLHAT—HRMEDORES, 7 RL A 0x60, By k1

e ADCT—4 77—~y FOER (7Y N  NAFVUF
721X 2 Oi%). 7 KL= 0x14, B> B[1:.0]

e SYSREF:Y SYNCINB:IZOWTOHOEEMEIRA T ar, 7
FL 2 0x3A, E'> R4:0]
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AD9683

HEROL—VBAR—TIL

JESD204B U > « RT A —H B LIzt

VA R

ALUTHEB T B 2R ZBIATE DL IICLET, Zhid, rYy
7 0%7 NLZ OXBF, Ew b 0~#HATrZ LIC L0 EITLET,

SERDOUTO+

11410-059

— SERDOUTO+

T [EolEL[E2[E3[E4[ES[E6[E7[EB[ES] . [EL9]

AD9683 ADC
CONVERTER CONVERTER
INPUT SAMPLE
»| CONVERTER
JESD204B LANE CONTROL
M=1,L=1)
SYSREF+
SYNCINBx
BOXEY v DEEREL =T Ry Y
ADC JESD204B JESD204B
TEST PATTERN TEST PATTERN TEST PATTERN
— 16-BIT 8-BIT 10-BIT
A0
Al
A2
A3 8B/10B
|22 OPTIONAL
A4 SCRAMBLER - ENCODER/ SERIALIZER
_ VIN+ CHARACTER
o A5 1+ x14 + x15 REPLA ——
| AS | CEMENT
ADC[A6 | —F— °
T VIN- A7 E
A8 5 E10[ EO
A0 | e} E11|E1 SYNC
A10 A8 ss|so El2] E2 SYSREFz
All A9 s9]s1 E13| E3
Al2 A10 S10] s2 E14| E4
A13 All S11] S3 E15| E5
Al12 s12| s4 E16| E6
Al3 S13] S5 E17| E7
CO s14] s6 E18| E8
C1 S15| S7 E19| E9

% 13.JESD204B O — &8y 138 E

60.JESD204B

L—rDTo% LI

t —————-

11410-060

JESD204B M (No. of Converters), L (No. of Lanes), F (Octets/Frame), S (Samples/ADC/Frame), HD (High Density Mode),
Configure Address 0x71, Address Ox6E, Address 0x6F, Address 0x74, Bits[4:0], Address 0x75, Bit 7,
Setting Bits[7:0] Bits[4:0] Bits[7:0], Read Only Read Only Read Only
0x11 (Default) 1 1 2 1 0

DATA FRAME OPTIONAL

_ _ _ 8B/10B o)
FROM ASSEMBLER SCRAMBLER 2
ADC (ADD TAIL BITS) 1+ x4+ x15 ENCODER RECEIVER 5

6LADCH AT —% - /XA

FR14IESD204B 7 L—L 754 * Y FOEREHEBHRXF

Last Octet in

Scrambling Lane Synchronization Character to be Replaced Multiframe Replacement Character
Off On Last octet in frame repeated from previous frame No K28.7

Off On Last octet in frame repeated from previous frame Yes K28.3

Off Off Last octet in frame repeated from previous frame Not applicable K28.7

On On Last octet in frame equals D28.7 No K28.7

On On Last octet in frame equals D28.3 Yes K28.3

On Off Last octet in frame equals D28.7 Not applicable K28.7
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TL—LEL—2 P34 AV MOBEREMIE

TVL—h T T4 A hOBEEEMIEIL, JESD204B fHERIZE E
NTWET, U EY b U—RTlE, T R_CTOF—FE2EET
L0 2MOA 7 T NBMETT, 2f@o4+ 27~ b (MSB
L LSB)T L7 L—akanEd, ZZCTF=27T7, @%
OEEREETIL, L —L « TI7A4 AL MI—EDEETTY
L—D2DEDOVITHAINDT T4 A2 FUFEM - CTERS
nNET, £ 1412, XFHHEAOLKM LA OBEE— R TS

NOXFORaRLET, V—r RN A R—T NV ENDEBAE,

B CTEIZ, 7T R T L —20Kb0 N, £l
FT7 L —LDDY ONTIZH D DITEIFLET,

BEE— FIZEWT, Ly —\RERCTEERZET 2L
Tk, ZL—ABUCRMIL TV D 2 L 2 fERT 2 2 ENT
xFET,

FOANHEAERLE Y

AD9683 IZi%, T 74/ N TR —T v T EEET XA
NHVET, FIANOBRITINMTRAESH, HFHHOTOH
FERAFMEIL 3 mA ICRESNE T, FHAIZIE 100 Q DX
AT v 7 NSNS Y . RERFEHE L £,

KL —/NANIZ 100 Q OEEKmERIEERT 5L, Ly —

ANTRAFHRIE 600 mV p-p 26N ET (X 62 Z/), HD5VIE,

TN RS0 QKmEERT LI TEES, YL
T PR 550, &S E % DRVDD/2 (29 5 BN
HVET, £ THRWESIL, AC EaarFr¥afioT v
TNy REEEEETHZENTEET,

| Vexem |
I I
! I
100Q I
i
DRVDD DIFFERENTIAL i !
T 0.1uF TRACE PAIR Py
SERDOUTO+ | 4} g ) JuR
i i
100031 OR! | |RECEIVER
I I

seroouto- P—1H ) —
%7 0.1pF
OUTPUT SWING = 600mV p-pDG— Vem = Rx Ve

X 62.AC & T ¥ 2 ILH Hikim D Fl

11410-062

AD9683 F I Z )L EH A Z I ASIC & FPGA D L3 — 2 A
VH—T 2= ATEDHIED, A RADLVERE TENTZAAL v
F U THREERRAET S Z E N TEE T, 1AD 100 Q ORI
HTELHET ULy — O ITHE LT2 1 kF 1 BRI O 230
I FET, DC WEEEFHEERTIHE. T VX AV HAOFRME
E— RIXEEHIC ADI6S3 EIHRD FYL(L8 V EIL CIXFFHEE— N
BEIX 09 WVIZAA T AENET (K63 £H), DRVDD EIROEE
REMBZAHL—N oy 725t LTlE. AC RSB 44 H
LTLEEW, 01 uF o FrHda&Hheicssi L, L
= MHIOUT < 1T 100 Q O ZEEREGE 5T T &0,

DRVDD 100Q
T DIFFERENTIAL
TRACE PAIR

seroouTo- P—____ F——
OUTPUT SWING = 600mV p-;DG_ Vcwm = DRVDD/2

63.DC #EET ¥ & ILH AR B

11410-063

T Lo — EIRN e WA, EEEE Y — VRS R
SBRWEEITIE, YA IV ITRBRENKELET, Z0LH7RH
AIVTREEEGIET B2, X —FE%® 6 A T LUTICM
2. BN = AR LRSI TAEWIIEWREICT D Z &
DRI E T,

X 64 12, TUHNHA (T 74N T—H « TA LERA X
—/VVERHE (TIE) Yy & « B A 7T 50, #5005 Gbps THY
E9 % AD9683 L' —2 DNZA X T H—T ZRw LET,

BINO SPI A7 >arvazfis b, W KT A VEEREZ KX
KTBM, FHREFFVT 77V AFARRICL TRV — %
BREN CEALHICTHIENTEET(E 17 DT K& 0x15 &
f#), DRVDD EIROME BT, ZOF T a 2465 &8N
LET, s WTIE, AEY -~y 707y a 28R
LTLZEW,

MAOT—=2DOF 74N b - 7 —<v M 2 OMETT, H)
F—H e Th =y NaeA Ty b S FUNEES D & x
I, A~y 7087 arE2BRLTLEEN(E 17T 0T
L 2 0x14 1),
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HEIGHT1: EYE DIAGRAM

T, AT BER1: BATHTUB

PERIOD1: HISTOGRAM
7000 @ 1 @
6000 = 1-2 =
200 T —
5000
< 100 16 [
E ,, 4000
w0 2 ] ——,—,.
E * 2000 @
3 -100 Y'Y N P
>
200 2000 Y] T I —
-300 1000 Y N P
LL BITS OFFSET: 0 ‘
400 [GS: 7600; 993329 TOTAL: 7000; 993329 0 1-16 .
200  -100 0 100 200 -10 10 -05 0 05 2
TIME (ps) uLs 1
X 64.5 Gbps TMD AD9683 TR ILEHHDT—R2TA, EXANT T L, NXA T 445100 Q #Kif
HEIGHTL: EYE DIAGRAM PERIOD1: HISTOGRAM Ty AT BERL: BATHTUB
400 T 7000 @ 1 @
300 6000 = 1-2 [ S
200 T —
5000
< 100 16 o
E 4000
w
o 0 E T T e e ——
5 * 3000 @
3 -100 T L S ————
> 4
—200 2000
H L2 [ ]
—300 [ N TR 1000 7Y S P
_a00 |EYE: ALL BITS OFFSET: 0.0018 - -
ULS: 8000; 673330 TOTAL: 8000; 673330 ™ 0 1-16
-250 -150 -50 O 50 150 250 -10 10 -05 0 0.5

TIME (ps)

11410-065

¥ 65.3.4 Gbps TD AD9683 T RZILHADT—2 74, EX TS L, NRAZ T, 4456100 Q #Kif

ADC A—/I—L U EHF AL L DHIH

Ly—NR e T Y=g Tk, avX—2R37 ) v7En
O EEHEIRBTE A ENEENE T, EHEDO A —
— 7= V=%, T AFIORIEICK L CHEE
AT H7-0, 70 o ZOBBIEICEbE VSIS
Hh, LIEBR-T, 7V v TBRETIANCT A v E2/NSLTD
7O DR Z R T H7oDIC, VAT —L LY FieTrmn s I~
TN A Ly a— )L REFRTDHIENRAEYHTT, IHIT
ﬁ{iﬁﬁik%fix/v—l/~l\%ﬁ0 EMBH Dm0, ZORRE
CEDVAT UL Y £,

SPI AR— F &5 &, Bz XIZ FD HANT 7T 4 71275
ALy a— )V RERETDHIENTEET, 7R R 0x45 O
By b0k EEREEREN A, =T v ENET, T RL A
0X47~7 RL X OX4A ZfliH &, ALy ira—/L R« LULZEk
ETHIENTEET, BERNBIRLIEZAL Yy a— LV FET
B> TWBHRY ., FD HAide— -« LAV EHEFFLES, 2o
— KT, T X DREEAFAEOHBEICHERAESNET(T—4D
HRIER SN ET), ALy a—/L RRHEEL, ITLEof
FHAMZ & B IE & ADE ZEREICK L CRI UG EZ LET,

ADC #—/3—L ¥ $(OR)

ADC DA TH ==L IR EN% L, ADC 4 —/3—
LoD e A V= ZRT Y= bERET, A== LUK
fglX ADC A 7F 4 O ) TRESNDT-HD, ADC 7 1 v
T3 VAINDLAT VR RELET, AJTOSF—3—
LoD, BAELTHAS 3670y y - A7V K%BICZOE Y K
TRRINET,

FA4oDUYER

AD9683 IL, WA A FI v LD T S r—arEie
X7 A T T EBRAL WA T T =g TR
FEAENKRLCWET, ZOBKEHES &, Bl THox L
v a— )V RRERTEHEHITVH#L ALy va—L K
ERETEET,

ZOBEED 1 SOEWF X, FFEDANEMED S & T, ADC A
TNAF—=VZIES3Z 5 L T0Wb a7 ETY, =
DOFRERNDEREIN, INEHE- T, BEHSEZHEICFHFAL T,
ADC DA —NN—RZ 4 T &L LET,
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BEAL YL a—IL Kkt (FD)
AJRIENT KL A 0x47 &7 KL A 0x48 (2 5 E s Bl
Al wyva—)V R LYRAXIIRESINT-EExBxbHE. FD A
VIO —=EANTH— I ET, BRSNTEOA LYy a—b
K« LYAZN, ADC OHATRESIRNE & S nE 4, ml
FHIA LV Yy g — L R, 7 70y - A 7 IVORIE
NhHHET, ALY a— REEOHMEIT KA TY 2
LET,

R L 2 a —b NiREHT (ABFS) =20 log (X L >3 —/b

FHRHE2"%)

FENRESNE Ky ARBICHT 5 FRIA LY Y3 —L R
ZTEIDHET, FDA V=237 V7 EnNFEFHA, THIAL
va—/LRiE, 7 RLZ 0x49 &7 FL 2 Ox4A O difa T
ALy a—L R LYRFCERESNET, @ TR
ALy a—/L R« LYAHF T 16 EY hODLIYAZXT, ZDOL
VARL ADC D) TEERIE & B ENET, ZOlETiE

ADC AT TA 2« LATUVMBEELETR, ar R —44
FEREIXEME T, THRAL Y a— FIEREKRRXTEZ LN

E3u
FHIR L o2 —s FifE (ABFS) =20 log (X L &5 —/b
/\"ﬂ?ﬁﬁ/ZB)
Bz X, 6 dBFS ® LI AL v a— /L REZRET D & &3,
_zh%a) LY A H A~ OXOFFF % 3#EiAZ, —10dBFS @ FHIA L v
va— /L RERETHEXIT, INHLDOLTAF A~ 0X0AID %
EABRET,

TFVXOMB&7FVXomcw%@ﬁmPvmwﬁ%vyx
WIS 2 R EL T, Ry LK% 1~65535 H o 7

/1/ ravy YA I IVICRETDHIENTEET,

X 66 (Z FIAL Yy a—/L K LYRAZXETIAL v g —)b

R LYPRABLO RN UL Y A Z O#EEZ R LET,

UPPER THRESHOLD

DWELL TIME

\

TIMER RESET BY (
Lov?éSRETﬁBRg\s/EOLD : LOWER THRESHOLD
w
-
: M

)
%)
a
s

DWELL TIME TIMER COMPLETES BEFORE ¢

D - > SIGNAL RISES ABOVE LT g

g

3

X 66.FD E5Ic/RTHAL Yy a—IL REEE
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DC #41E (DCC)

ADC ® DC A7ty hBHETAERE LY RIBICKEL 2B Z
ENRBHED, BHERETSENIC DC A7y b 2BRETSH
DC IEEEEAE N TWET, DC MIERIFEIE A A 55/ A
WCHRAT D LT R D2 ENTEEI, K& DC AL
SERFEOMZENT S, GSM O X 5 f55% ADC BTV XL
b BT, ZHITEYTHY 8 A,

DC #HIEHEIE

DC MIE[MKIL, 71 /T < 7 L 78 (245.76 MSPS T 0.29

Hz~2.387 kHz O#iFE)ZEo /A SR « 7 4 L2 TF, ZOH

WA KT 5 L XX, 4 E v b DC MEFIIERRE » b

(7 Rz 0x40, By FE2DICEIALZITVET, WA &fHE-

T. DCHHERIBEOHIRIBHE AR T2 LR TEET,
DC_Corr_BW = 27* x fo /(2 x 7)

T,

KiZ7 FLZ20x40 D ME2ICRESND 4 By ME (kiZxt

LTI 0~13 DIERHZh),

fou I3 AD9683 ADC -2 7L + L— h(Hz),

DCHIEDY)—FK/\v Y

EE DCAHEMIL. 7 FL 2041 &7 RLZ 0x42 ~Y — Ry
I HZENMTEET, DC MIEMEIZ., ADC DA NHiH %%
w216 £y METY,

DCHfEMN Y —X

T RLAOX40 DE Y b 6 2y b9 5L, DCMIEZBEDIR
Bl 7 ) —X LT, EAMCEH L/ZIE% DC MEfE e LTHEW
B ET, 2oy EZ U745 L, DC HELXZHLZEL T,
BUERE LI EE2 T — 2 ITME L £,

DCH#EAR*—TIL-Ev b
TRLAOMXIO OEY h1EEy bTDE, HOT—41F5F/32
T DC fliiEAMEAFIREIZ 720 57,
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&N [+]
D) FIL - R—
AD9683 @ SPI #f#i9H &, ADC W#iofEElbsni-1r o2 4 -
AR—=ZAH N LTy NN—Z OB EOKREE - I38ELRET

DIEMTEET, SPL &S &, TV r—a /TS LT,

FHMEE AL~ A AER M ELET, YU TN - R— &S
LT RLART 7ERAEh, R— b L TaiAEEZTHZ
EMTEET, AEVIX, A FTHEAINLTEY, 617
4=V RICBEITEET, ZhH6D7 44— RiE, A€V - <
T DRy a VFEE L ET, FEMIOVWTIL, AN-877 T
V/4r—av - /—1 Tinterfacing to High Speed ADCs via SP1] %
SHLTLIZEN,

SPI %5 %5

Z® ADC ® SPI %, SCLK E>, SDIO t'>, CSE'> D 3AD
BTV ERSNET(R I5B8M]), SCLK U T/ Zuy
ZYE 1L, ADC iZxtd B it L/ EiA AT — & ORI
IhFEF, SDIO (U TN - T—X AN/ AL I 2 2Ok
RETHEch2eTHY, AEADCAEY - vy 7 - LUYX
2T HT A OEZFEIEbLET, CS(Fyv 7 LY
e RXRNET 27T 47 - a—Dar ba—LESETHY, A
B AT NEERABY A T NEA =T N/ T 4 AZ—=T L
S

RISVUTFIL - R—=h A VA—T1—R - EV

Pin Function

SCLK | Serial clock. The serial shift clock input, which is used to
synchronize the 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.

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

CSONTFAY T v L SCLK DS Y = v P OFAE HEIT
X0, ZLr—AORBREESNET, YIUTI - HAIT
OB & ZFDEFEK 67 & FE5ITRLET,

CSuRHT A ZFDMDE—FHLHY 3, CS iFu— - L
WCEET 22 ENTE, THUTE DTS AREREA R —T L
ENET, THIFA P =7 LI ET, CS 257 M
TAA = LYLICHERF L TN S A S 72T 2 3T
F9, CSENA « LYLIZEET D &L SPIBEREITANA « A
BE—X R e — RIZ2VET, ZOF— FTIETTO SPI
EAX 2 OHOBREICR D £,

MH 7 =—ATiE, 16 By MidAREENET, 7 =—
ADBAIITT =2 e, ESIEWoOEY e WL By RIZ
LouEEShET,

b-q428—20x—X(SPI)

TRCOF—H L8y b+ U—FTHEERENET, YU T
T—=HDKNA FOEEEE Y ME, FEHLa~y REEE
Hrawr ROWTNURFITENE»E2FE R LET, ZhiTkY
SDIO B> B ATIMBI I ~FMEEZ D ENTEET,
MAT7 2 — AT, V— REOMIZ, U T 7L — ARG
HLUBMEE I3 BALEBEOWT N TH I EEELET, =
nickv, I T7N e K= 2T v T ~OEIALE 2 TN A
EUEOFH LICHE S Z N TEET, manY — KKy @)
fED%E. V— Ry 7 &3479 5L, SDIO B> DFmHaTY
T T L—AHNDENTERAL L FTAINSHI~EDY
F9,

T—2E, MSB7 7 —A bk + T—RELIFILSB77—A b+ F
— RCRETDHZENTEET, MSB Ty — A MINST—T v
TEOFT 74V R THY, SPI R— FRELV A F 2o TE
2D ENTEET, ZOHKH :J'ooto%@ﬂﬁ@uifﬂi oW,
AN-877 77U /r—3 3 v - /— b Tinterfacing to High Speed
ADCsviaSPl] ZZM L T 7Z2&0,

N—FJQxzF7 A3 —TJx—2R

F B IIRTEAACLY, 22— —FALT /A 2 & ADIE83 D
TUTN e R— N EDHDOYEA v F—T = — AR ST
WE9, SCLK v & CSr i, SPI A X —7 = — A %fH A
THEEIFIATE LTHREL £3°, SDIO B3R AMIT, Hid
BT 2= ATIIABE LT, V=KX yZBpIHNELT, £
NENERLET,

SPI f v 5 —7 x— A%, FPGA £/l A 7 m a3y hr—F i
DRI CE D LI+ F EE > TWET, SPI &ED
—F¥El1%, AN-812 77V sr—3 3 - /— b [Microcontroller-
Based Serial Port Interface (SP1) Boot Circuit] (ZFi#i L TH VY £,
TUN—HEDT ) HAF v T ERER MR X CIX, SPI R
—FET T4 TIRLBRVESIC LT LERHY £7,

SCLK 5. CSFH“ SDIO g 513 —#%IZ ADC 7 v v 7 |[Z[AI#
LTWB72), INLDEENLD ) A4 AN —HEhE

BTFEEDZ 08B 3, WK SPI NAEMOT /A 2K L
TE D 2 EMER R AITIZ, Z o2 E ADI683 L DRI,
77 EFITTC, 2 VT 4 NPT TR a N —
HBANTINDDEFNREALT D L ZHIET S Z & BRNEIC
20 E9,
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SPI 5 7 9 2 A ATREA- #E RE

F 16 12, SPI )BT 7 B ATE 5 — IR BEHE O 72 3B %
RLET, ZNHOMEEIX. AN-87T7 7Y r— g - J—
lnterfacing to High Speed ADCs via SP1] CiEL <@L CTW\WE T,
AD9683 T /A RIZ[EGA BRI AEY v T - LYRHZOD
FHAOE 7 v a TR LET,

K1I6SPI 2FE>TT7 VAT HEE

Feature Name Description
Mode Allows the user to set either power-down mode or standby mode
Clock Allows the user to access the DCS via the SPI
Offset Allows the user to digitally adjust the converter offset
Test 1/0 Allows the user to set test modes to have known data on output bits
Output Mode Allows the user to set up outputs
Output Phase Allows the user to set the output clock polarity
Output Delay Allows the user to vary the DCO delay
VREF Allows the user to set the reference voltage
tps = thicH* - > tok [ - ty |-
ts = oy [ =t ow
C_S ‘)‘)
SCLK DON'T CARE ) ,_\_/_\_ DON'T CARE
— e %
SDIO DON'T CARE } RIW | wi | wo | A12 | ALl | A10 | A9 | A8 | A7 | | D5 | D4 | D3 | D2 | D1 | DO k DON'T CARE g

Me67.> U7 R—k A V8—Tx—RDRA VK
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AEY 2w T
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o—/L, TARNeETr ADCHSREL VA H (7 KL A 0x08~7 K
L Z OXA8). T/3A ZHH LI A Z(T KL A OXFF)D 3 >0t
7 va ATV ET,

AEY ey T LURY - TN F 1T BRI, % 1638
TRV T BT 740 b 16 EEATH L THY £, %
BHE > b 7 (MSB)DFIIX, T 74 /v k 16 EEOBIAIC 2D £3,
Bz, 7RV A 0x14 O E—FK - LY RZ L, 16 #EFT 7
4/ ME OX01 2FfbFET, Ziuk, By F0=17T, Zoor
v MITRTOTHLZEHERLET, ZOREMIL. 77+
NEOWMNT r—~w MET 2 OfiETY, ZOMIERLIVZ
DO OFEFZ DN TIL, AN-877 77U r—a > - /J—h
lnterfacing to High Speed ADCs via SPl] #ZM L T< 72 &0y,
o7V r—vay s J—RFTiE, 7 KRR 0X00~7 KL &
0x21 BELUT KLU R OXFF(7=72L, 7 KL 2 0x08 &7 KL &
0x14 ZER)DDHIEH S AHREA AL THWET, oLy
ZH(7 FLZ 0x08, 7 KL A 0x14, 7 FL X OX3A~T R 1L &
OXA8) 1, AEY +~v 7« LYRXDOHH Ok a ik
Xa X MELTHY £7,

kEARYS—L a3y

F W EINTOARNTRTOT RLAEE Y b o —
avit, ZOTNAA ATIFBEIFR— IR TWERA, BX
TRLR-ualr—ya ORFEAE Y M2 0 #FAATLES
W, TRVA - mb—varyOo—HRREHOHEICOHR, =
hooulr—a v ~OEABBBLETTWZIET KL X
0x18), 7 KL A » mAi—3 g U AENRERDOBEWZITT R
LA 0x13), ZDT KL A« g — g 0k L CUEEIAREZLT
bt EEN,

T4 ME

AD9683 DUt MME, 7 UT 4 ANV LU AKIZIET 7 4/ b
EAr—RERNET, LIZEZDF 740 MilZ, AEY - <
T LVRY T —T)URINZHEH L TH Y £,

AYyY - LR

Yy s LAYUEIIRO XS ITERLET,

o Iy By N B IE, TEyNERY Y LICRET
5] Fix Tey Mryy s 1 2FiAle] LRICEKRT
7

o Y 27V TTD] 11X Ty EZRYYZ 0ICRET
5] FF Tey Momryy s 0 #FEiAte] LREIUEKT
7,

BELSRY -2y

7 RLZ 0x09, 7 KL% 0x0B, 7 RL & 0x14, 7 KL & 0x18,
7 RLZOX3A~T FL R 0x4C 1%, ¥ R anE+, 2nhbd
DT FLAICEIAREZITF->TH, 7 KL A OXFF 1T 0x01 ZEiA A
T~ RRRITESN T, Bk y M3ty hENDE T,
FRL ZOBEIC M EN T A, ZOBMEICLD, EEE Y
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AEY 9T LORE - T=TNL
FITICEH SN TWARNWTRTOT RLREE Yy b ar—yaid, ZOTA, ATIZHREVIR—FENTHERA,
RKITAEY v LORA

Reg
Addr | Reg Addr Bit7
(Hex) | Name (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 (LSB) | Default | Notes
0x00 | SPI port 0 LSB first | Soft reset 1 1 Soft reset LSB first 0 0x18
configuration
0x01 | ChipID AD9683 8-bit chip ID is 0xC3 0xC3 Read only
0x02 | Chip grade Speed grade: Reserved for chip die revision, currently 0x00
00 = 250 MSPS, 0x0 or
11 =170 MSPS 0x30
0x08 | PDWN modes External JESD204B JESD204B power modes: ADC power modes: 0x00
PDWN standby 00 = normal mode 00 = normal mode
mode: mode (when (power-up); (power-up),
0= external 01 = power-down mode, 01 = power-down mode,
PDWN is PDWN is PLL off, serializer off, 10 = standby mode,
full used): clocks stopped, digital does not affect JESD204B
power- 0= held in reset; digital circuitry
down, JESD204B 10 = standby mode, PLL
1= core is on, serializer off, clocks
PDWN unaffected, stopped, digital circuitry
puts 1= held in reset
device in JESD204B
standby core is
powered
down except
for PLL
0x09 | Global clock Reserved Clock selection: Clock duty 0x01 DCS enabled
00 = Nyquist clock, cycle if clock
01 = RF clock divide by 2, stabilizer divider
10 = RF clock divide by 4, enable enabled
11 = clock off
Ox0A | PLL status PLL JESD204B Read only
locked link is
status ready
0x0B | Clock divide Clock divide phase relative to Clock divider ratio relative to 0x00 Clock divide
the encode clock: the encode clock: values other
0x0 = 0 input clock cycles delayed, 0x00 = divide by 1, than 0x00
0x1 =1 input clock cycles delayed, 0x01 = divide by 2, automatically
0x2 = 2 input clock cycles delayed, 0x02 = divide by 3, cause the
DCS to
0x7 = 7 input clock cycles delayed 0x07 = divide by 8 become
active
0xOD | Test mode User test mode cycle: Long Short Data output test generation mode: 0x00
00 = repeat pattern pseudo- pseudo- 0000 = off (normal mode),
(user pattern 1, 2, 3,4, 1, | random random 0001 = midscale short,
2,3,4,1,...); number number 0010 = positive full scale,
10 = single pattern generator generator 0011 = negative full scale,
(user pattern 1, 2, 3, 4, reset: reset: 0100 = alternating checkerboard,
then all zeros) 0=1long 0 =short 0101 = PN sequence long,
PRN PRN 0110 = PN sequence short,
enabled, enabled, 0111 = 1/0 word toggle,
1=long 1 =short 1000 = user test mode (use with Address 0x0D,
PRN held PRN held in Bits[7:6] and user pattern 1, 2, 3, 4),
in reset reset 1001 to 1110 = unused,
1111 = ramp output
0x10 | Customer offset Offset adjust in LSBs from +31 to —32 (twos complement format): 0x00
01 1111 = adjust output by +31,
01 1110 = adjust output by +30,
00 0001 = adjust output by +1,
00 0000 = adjust output by 0 (default),
10 0001 = adjust output by =31,
10 0000 = adjust output by —32
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Reg
Addr | Reg Addr Bit 7
(Hex) | Name (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 (LSB) | Default | Notes
0x14 | Output mode JESD204B CS bits assignment ADC output ADC data Data format select 0x01
(in conjunction with Address 0x72): disable invert: (DFS) :
000 = {overrange|lunderrange, valid}, 0 =normal 00 = offset binary,
001 = {overrange, underrange}, (default), 01 = twos complement
010 = {overrange|junderrange, blank}, 1=
011 = {blank, valid}, inverted
100 = {blank, blank},
101 = {underrange, overrange},
110 = {valid, overange|lunderrange},
111 = {valid, blank}
0x15 | CML output JESD204B CML differential output 0x03
adjust drive level adjustment:
000 = 75% of nominal ( 438 mV p-p),
001 = 83% of nominal (488 mV p-p),
010 = 91% of nominal (538 mV p-p),
011 = nominal (default) (588 mV p-p),
100 = 109% of nominal (638 mV p-p),
101 = 117% of nominal (690 mV p-p),
110 = 126% of nominal (740 mV p-p),
111 = 134% of nominal (790 mV p-p)
0x18 | Input span Main reference full-scale VREF adjustment: 0x00
select 01111 = internal 2.087 V p-p,
00001 = internal 1.772 V p-p,
00000 = internal 1.75 V p-p (default),
11111 =internal 1.727 V p-p,
10000 = internal 1.383 V p-p
0x19 User Test User Test Pattern 1 LSB; use in conjunction with Address 0x0D and Address 0x61
Pattern 1 LSB
O0x1A | User Test User Test Pattern 1 MSB
Pattern 1 MSB
0x1B | User Test User Test Pattern 2 LSB
Pattern 2 LSB
0x1C | User Test User Test Pattern 2 MSB
Pattern 2 MSB
0x1D | User Test User Test Pattern 3 LSB
Pattern 3 LSB
Ox1E | User Test User Test Pattern 3 MSB
Pattern 3 MSB
Ox1F | User Test User Test Pattern 4 LSB
Pattern 4 LSB
0x20 | User Test User Test Pattern 4 MSB
Pattern 4 MSB
0x21 | PLL low encode 00 = for lane speeds of 0x00
>2 Gbps,
01 = for lane speeds of
<2 Gbps
0x3A | SYNCINB#/ JESD204B JESD204B | SYSREF+ | SYSREF% | Enable 0x00
SYSREF+ realign realign mode: enable: SYNCINB+
control SYNCINB=: | SYSREF+: | 0= 0= buffer:
0 =normal 0=normal | continuous | disabled, 0 = buffer
mode, mode, reset clock 1= disabled,
1 =realigns 1= dividers, enabled 1 = buffer
lane on realigns 1=sync enabled
every active lane on on next
SYNCINB* | every SYSREF*
active rising edge
SYSREF+ only
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Reg
Addr | Reg Addr Bit 7
(Hex) | Name (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 (LSB) | Default | Notes
0x40 DC correction Freeze dc DC correction bandwidth select; Enable dc 0x00
control correction: correction bandwidth is 2387.32 Hz/register value; correction
0= there are 14 possible values;
calculate, 0000 = 2387.32 Hz,
1 = freeze 0001 = 1193.66 Hz,
value 0010 = 596.83 Hz,
0011 = 298.42 Hz,
0100 = 149.21 Hz,
0101 = 74.60 Hz,
0110 = 37.30 Hz,
0111 = 18.65 Hz,
1000 = 9.33 Hz,
1001 = 4.66 Hz,
1010 =2.33 Hz,
1011 =1.17 Hz,
1100 = 0.58 Hz,
1101 = 0.29 Hz,
1110 = reserved,
1111 = reserved
0x41 | DC Correction DC correction value LSB[7:0] 0x00
Value 0
0x42 | DC Correction DC correction value MSB[15:8] 0x00
Value 1
0x45 | Fast detect FD pin Force FD Forced FD Enable fast 0x00
control function: output output detect
0 = fast enable: value; if output
detect, 0=normal | force FD
1= function, pm is true,
overrange 1 =force this value
to value is output
on the FD
pin
0x47 | Fast detect Fast detect upper threshold[7:0]
0x4g | upper threshold Fast detect upper threshold[14:8]
0x49 | Fast detect Fast detect lower threshold[7:0]
oxaa | lower threshold Fast detect lower threshold[14:8]
0x4B | Fast detect Fast detect dwell time[7:0]
ox4c | dwell time Fast detect dwell time[15:8]
Ox5E | JESD204B JESD204B quick configuration, always reads back 0x00; 0x00 Always reads
quick config 0x11: M =1, L =1, one converter, one lane back 0x00
0x5F | JESD204B Link Serial tail | JESD204B | Reserved; ILAS mode: Reserved; JESD204B 0x14
Control 1 bit test setto 1 01 = ILAS normal mode | settol link power-
enable: sample enabled, down; set
0 = extra enable 11 = ILAS always on, test high while
bits are 0, mode configuring
1 =extra link
bits are parameters
9-bit PN
0x60 JESD204B Link | Reserved; Reserved; | Reserved; SYNCINB+ Reserved; Invert Reserved; 0x00
Control 2 setto 0 setto 0 setto 0 logic type: setto 0 transmit setto 0
0=LVDS bits
(differential),
1=CMOS
(single-
ended)
0x61 | JESD204B Link | Reserved; Reserved; Test data injection point: JESD204B test mode patterns: 0x00
CTRL 3 setto 0 setto 0 01 = 10-bit data at 0000 = normal operation (test mode disabled),
8B/10B output, 0001 = alternating checker board,
10 = 8-bit data at scrambler 0010 = 1/0 word toggle,
input 0011 = PN Sequence PN23,
0100 = PN Sequence PN9,
0101 = continuous/repeat user test mode,
0110 = single user test mode,
0111 = reserved,
1100 = PN Sequence PN7,
1101 = PN Sequence PN15,
other setting are unused
0x64 | JESD204B DID JESD204B DID value
config
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Reg
Addr | Reg Addr Bit 7
(Hex) | Name (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 (LSB) | Default | Notes
0x65 | JESD204B BID JESD204B BID value
config
0x67 | JESD204B LID JESD204B LID value
config
Ox6E | JESD204B JESD204B JESD204B number of lanes (L); 0 = one lane per link (L = 1) 0x80
scrambler scrambling
(SCR) and lane (SCR):
(L) 0=
configuration disabled,
1=
enabled
Ox6F | JESD204B JESD204B number of octets per frame (F); calculated value; read only Read only
parameter, F
0x70 | JESD204B JESD204B number of frames per multiframe (K);
parameter, K set value of K per JESD204B specifications, but must also be a multiple of four octets
0x71 | JESD204B JESD204B number of converters (M); 0 = 1 converter 0x00 Read only
parameter, M
0x72 | JESD204B Number of control bits ADC converter resolution (N), 0x0D
parameters, (CS): 0xD = 14-bit converter (N = 14)
N/CS 00 = no control bits
(Cs=0),
01 =1 control bit
(Cs=1),
10 = 2 control bits
(Cs=2)
0x73 | JESD204B JESD204B subclass: JESD204B N’ value; OxF =N’ = 16 0x2F
parameters, 00 = Subclass 0,
subclass/N’ 01 = Subclass 1 (default)
0x74 | JESD204B Reserved; JESD204B samples per converter per frame cycle (S); read only
parameter, S setto 1
0x75 | JESD204B JESD204B JESD204B control words per frame clock cycle per link (CF); read only Read only
parameters, HD HD value;
and CF read only
0x76 | JESD204B JESD204B Reserved Field 1
RESV1
0x77 | JESD204B JESD204B Reserved Field 2
RESV2
0x79 | JESD204B JESD204B checksum value for the output lane
CHKSUM
0x80 | JESD204B JESD204B 0x00
output driver driver
control power-
down:
0 = enabled,
1 = powered
down
0x8B | JESD204B Local multiframe clock (LMFC) phase offset value; reset value for 0x00
LMFC offset LMFC phase counter when SYSREF+ is asserted; used for deterministic
delay applications
0xA8 | JESD204B JESD204B preemphasis enable option (consult factory for more details); 0x04 Typically not
preemphasis set value to 0x04 for preemphasis off, and set value to 0x14 for preemphasis on required
OxFF | Device update Transfer
(global) settings

AEY TS LOREDEHHA

7 KL A 0x00~7 RL A 0x2L B LT FL R OxFF (7=72L, 7
KL 2 0x08 &7 RL-R 0x14 1ZBR <) D Sl S 41 HHEEE D FEA
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INHDOE Y ME, JESD204B TV X VR DR T — « F— K
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— FCTEfELET, ZOE Y R NA - LRALD L &
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Model* Temperature Range Package Description Package Option
AD9683BCPZ-170 —40°C to +85°C 32-Lead Lead Frame Chip Scale Package [LFCSP_WQ] CP-32-12
AD9683BCPZRL7-170 —40°C to +85°C 32-Lead Lead Frame Chip Scale Package [LFCSP_WQ] CP-32-12
AD9683-170EBZ —40°C to +85°C Evaluation Board with AD9683-170

AD9683BCPZ-250 —40°C to +85°C 32-Lead Lead Frame Chip Scale Package [LFCSP_WQ] CP-32-12
AD9683BCPZRL7-250 —40°C to +85°C 32-Lead Lead Frame Chip Scale Package [LFCSP_WQ] CP-32-12
AD9683-250EBZ —40°C to +85°C Evaluation Board with AD9683-250
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