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MAX1418

IFP7Y4—<3 28, -78.2dBFS
J1X207, 15y |, 65Msps ADC

ABSOLUTE MAXIMUM RATINGS

AVce, DVee, DRV to GND...o -0.3Vto +6V
INP, INN, CLKP, CLKN, CM to GND......... -0.3V to (AVcc + 0.3V)
D0-D14, DAV, DOR to GND.................. -0.3V to (DRVcc + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
56-Pin QFN (derate 47.6mW/°C above +70°C) ...... 3809.5mwW

Operating Temperature Range ..............cccc..co.... -40°C to +85°C
Thermal Resistance 6Ja

Junction Temperature ...........cooovvoiiiiiii
Storage Temperature Range ............ccccccooveene. -60°C to +150°C
Lead Temperature (soldering, 10S) ........cccocevviiviiiiannn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(AVce = 5V, DVee = DRVee = 2.5V, GND = 0, INP and INN driven differentially with -2dBFS, CLKP and CLKN driven differentially
with a 2Vp-p sinusoidal input signal, C. = 5pF at digital outputs, fcLk = 65MHz, Ta = TmMIN to TMAX, unless otherwise noted. Typical
values are at Ta = +25°C, unless otherwise noted. 2+25°C guaranteed by production test, <+25°C guaranteed by design and char-

acterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

DC ACCURACY

Resolution 15 Bits
Integral Nonlinearity INL fIN = 15MHz LSB
Differential Nonlinearity DNL fIN = 70MHz, no missing codes guaranteed +0.4 LSB
Offset Error -12 +12 mV
Gain Error -4 +4 %FS
ANALOG INPUT (INP, INN)

Differential Input Voltage Range VDIFF Fully differential inputs drive, VDIFF = VINP - VINN 2.56 Vp-p
Common-Mode Input Voltage Vewm Self-biased 417 Y
Differential Input Resistance RIN 1115% kQ
Differential Input Capacitance CIN 1 pF
Full-Power Analog Bandwidth FPBW.1gB | -1dB rolloff for a full-scale input 260 MHz
CONVERSION RATE

Maximum Clock Frequency foLk 65 MHz
Minimum Clock Frequency foLk 20 MHz
Aperture Jitter tad 0.21 PSRMS
CLOCK INPUT (CLKP, CLKN)

\F/g'lltfgcj'e Differential INPUt | voyercik | Fuly differential input drive, VoL - VOLKN oot v
Common-Mode Input Voltage Vewm Self-biased 2.4 Y

. . . 2

Differential Input Resistance RINCLK +15% kQ
Differential Input Capacitance CINCLK 1 pF
DYNAMIC CHARACTERISTICS

LZ?;??:O’;?“""”“Z&‘“O” NF | Analog input <-350BFS 782 dBFS
2 MAXIM




IFP7Y4—23 M, -78.2dBFS
J1X207, 15wy |, 65Msps ADC

ELECTRICAL CHARACTERISTICS (continued)

(AVce = 5V, DVee = DRVee = 2.5V, GND = 0, INP and INN driven differentially with -2dBFS, CLKP and CLKN driven differentially
with a 2Vp-p sinusoidal input signal, C. = 5pF at digital outputs, fcLk = 656MHz, Ta = TmIN to TMAX, unless otherwise noted. Typical
values are at Ta = +25°C, unless otherwise noted. >2+25°C guaranteed by production test, <+25°C guaranteed by design and char-
acterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

fin = 5SMHz at -2dBFS 75
fin = 15MHz at -2dBFS 75

Signal-to-Noise Ratio (Note 1) SNR fIN = 35MHz at -2dBFS 74.8 dB
fin = 70MHz at -2dBFS 72 73.6
fin = 170MHz at -6dBFS 68.5
fin = 5MHz at -2dBFS 74.8

. . o fin = 15MHz at -2dBFS 74.8

(S’\'l%';:';)‘”'\lo'se and Distortion | g\ ap [ = 35MHz at -2dBFS 74.4 dB
fin = 70MHz at -2dBFS 71 73.3
fin = 170MHz at -6dBFS 64.4
fin = 5MHz at -2dBFS 90

Spurious-Free Dynamic Range fin = 15SMHz at -2dBFS 90

(HD2 and HD3) SFDR1 | fin = 35MHz at -2dBFS 88 dBc

(Note 2) fin = 70MHz at -2dBFS 78 88
fin = 170MHz at -6dBFS 67.5
fin = 5MHz at -2dBFS 95

Spurious-Free Dynamic Range fin = 15SMHz at -2dBFS 95

(HD4 and Higher) SFDR2 | fiN = 35MHz at -2dBFS 93 dBc

(Note 2) fin = 70MHz at -2dBFS 84.5 92
fin = 170MHz at -6dBFS 82

. fiN1 = 69MHz at -12dBFS < fin{ < -100dBFS;

E)Vyvgxizeéa‘;?“s'ﬁee SFDRTT f:E; = 71MHz at -12dBFS < f:E; < -100dBFS -100 dBFS
(Note 2)

DIGITAL OUTPUTS (D0-D14, DAV, DOR)

Digital Output-Voltage Low VoL 0.5 \

Digital Output-Voltage High VoH D\gcg; - v

TIMING CHARACTERISTICS (DVcc = DRVcc = 2.5V) Figure 4

50

CLKP/CLKN Duty Cycle Duty cycle +5 %
Effective Aperture Delay tAD 230 o]
Output Data Delay tDAT (Note 3) 3.0 4.5 7.5 ns
Data Valid Delay tDAV (Note 3) 53 6.5 8.7 ns

MAXIN 3
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MAX1418

IFP7Ysr—2>3 28, -78.2dBFS

JA1X207, 15w . 656Msps ADC

ELECTRICAL CHARACTERISTICS (continued)

(AVce = 5V, DVee = DRVee = 2.5V, GND = 0, INP and INN driven differentially with -2dBFS, CLKP and CLKN driven differentially
with a 2Vp-p sinusoidal input signal, CL. = 5pF at digital outputs, fcLk = 656MHz, Ta = TmIN to TMAX, unless otherwise noted. Typical
values are at Ta = +25°C, unless otherwise noted. >2+25°C guaranteed by production test, <+25°C guaranteed by design and char-

acterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
L Clock
Pipeline Latency tLATENCY 3 cycles
CLKP Rising Edge to DATA
Not Valid tDNV (Note 3) 2.6 3.8 57 ns
CLKP Rising Edge to DATA
Valid (Guaranteed) togv (Note 3) 3.4 5.2 8.6 ns
DATA Setup Time tCLKP - tCLKP  tCLKP
(Before DAV Rising Edge) 1SeTup | (Note 3) 05 +13 424 |
DATA Hold Time tCLKN - tCLKN - ICLKN -
(After DAV Rising Edge) tHop | (Note 3) 3.6 28 2.0 ns
TIMING CHARACTERISTICS (DVcc = DRVcc = 3.3V) Figure 4
CLKP/CLKN Duty Cycle Duty cycle ig %
Effective Aperture Delay tAD 230 ps
Output Data Delay tDAT (Note 3) 2.8 41 6.5 ns
Data Valid Delay tDAV (Note 3) 5.3 6.3 8.6 ns
Lo Clock
Pipeline Latency tLATENCY 8 cycles
CLKP Rising Edge to
DATA Not Valid DNV (Note 3) 25 34 5.2 ns
CLKP Rising Edge to
DATA Valid (Guaranteed) tbev | (Note'3) s2 44 T4 ns
DATA Setup Time tcLkP  tCLKP  tCLKP
(Before DAV Rising Edge) tseTup | (Note 3) +02 +17 +28| ™
DATA Hold Time tCLKN - tCLKN - tCLKN -
(After DAV Rising Edge) totp | (Note 3) 35 27 20 ns
POWER REQUIREMENTS
Analog Supply Voltage Range AVce 5 +3% \Y
Digital Supply Voltage Range DVce (Note 2) 251035 \
Output Supply Voltage Range DRVce | (Note 2) 25t03.5 Y
Analog Supply Current lavce 382 447 mA
- Ibvee + _ -
Digital + Output Supply Current DRVGC fcLk = 65MHz, CLoAD = 5pF 355 42 mA
Analog Power Dissipation PDISS 2000 mwW

Note 1: Dynamic performance is based on a 32,768-point data record with a sampling frequency of fsampLE = 65.0117120MHz, an
input frequency of fiN = fsamMPLE X (35283/32768) = 70.001472MHz, and a frequency bin size of 1984Hz. Close-in (fiN
+23.8kHz) and low-frequency (DC to 47.6kHz) bins are excluded from the spectrum analysis.

Note 2: Apply the same voltage levels to DVcc and DRVce

Note 3: Guaranteed by design and characterization.
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IFP7Y4—3 2, -78.2dBFS
J1X207, 15wy |, 65Msps ADC

RERESGE
(AVce = 5V, DVee = DRV = 2.5V, INP and INN driven differentially with a -2dBFS amplitude, CLKP and CLKN driven differentially
with a 2Vp-p sinusoidal input signal, C| = 5pF at digital outputs, fcLk = 65MHz, Ta = 25°C. All AC data based on a 32k-point FFT
record and under coherent sampling conditions.)

SIVIXVIN

FFT PLOT FFT PLOT FFT PLOT
(32,768-POINT DATA RECORD, (32,768-POINT DATA RECORD, (32,768-POINT DATA RECORD,
COHERENT SAMPLING) COHERENT SAMPLING) COHERENT SAMPLING)
0 . 0 5 0 =
foLk =65.0117MHz | SFDR1 = 87.8dBc g foLk=65.0117MHz ~ SFDR1 = 86.55dBc 2 fok =65.0117MHz |2
oo | N=15.0010MHz | SFDR2=94.7dBc g g | N=349997MHz _ SFDR2 - 93 5dBc g 2 fiv=70.0015MHz ~ |E
- A =-1.97dBFS HD2 =-96.9dBc E An=-198dBFS  HD2=-92.6dBc 2 ) An=-202BFS |*
_ SNR = 75dB HD3 =-87.8dBc . SNR = 74.80B HD3 =-86.4dBc . SNR =73.7dB
D40 £ L 40 SFDR1 = 85.6dBc |
g g 2 SFDR2 = 91.2dBc
g =] w HD2 = -85.6dBc
2 60 2 60 =Ea HD3 = -96.90Bc
T g T
Z % < -80 SR
-100 ‘ H
L i i m
-120 —
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 2 25 30
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
FFT PLOT
(32,768-POINT DATA RECORD, SNR vs. ANALOG INPUT FREQUENCY SFDR1/SFDR2 vs. ANALOG INPUT FREQUENCY
COHERENT SAMPLING) (foLk = 65.0117MHz, Ay = -2dBFS) (foLk = 65.0117MHz, Ay = -2dBFS)
0 = 7 2 105 <
foLk = 65.0117MHz E E ]
fin = 169.9992MHz : 76 £ . z
e E 2

[ A = -6.01dBFS 75 % s : SFDR?
SNR = 68.50Bc / Lt |
@ 4y | SFOR1=67.50Bc 74 N g \ MR
g SFDR2 = 82.1dBc = ™~ S \ .
Y HD2 = -67.5dBc I N\ g v \
> -60 | HD3=-73.6dBc g \\ 5
= ) AN 5" i
= 80 il N &
N SFDR
70
00 f——H—+ N 65
69
N
120 68 55
0 5 10 15 20 25 30 5 25 45 65 85 105 125 145 165 185 5 25 45 65 85 105 125 145 165 185
ANALOG INPUT FREQUENCY (MH2) fin (MH2) fin (MH2)
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MAX1418

IFP7Y4—2 30, -78.2dBFS
J1X207, 15y |, 65Msps ADC

REEEREGEE)

(AVce = 5V, DVee = DRV = 2.5V, INP and INN driven differentially with a -2dBFS amplitude, CLKP and CLKN driven differentially
with a 2Vp-p sinusoidal input signal, C| = 5pF at digital outputs, fcLk = 65MHz, Ta = 25°C. All AC data based on a 32k-point FFT
record and under coherent sampling conditions.)

HD2/HD3 vs. ANALOG INPUT FREQUENCY
(fok = 65.0117MHz, AN = -2dBFS)
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IFP7Y4—3 2, -78.2dBFS
J1X207, 15wy |, 65Msps ADC

FREEREGRSE)
(AVce = 5V, DVee = DRV = 2.5V, INP and INN driven differentially with a -2dBFS amplitude, CLKP and CLKN driven differentially
with a 2Vp-p sinusoidal input signal, C| = 5pF at digital outputs, fcLk = 65MHz, Ta = 25°C. All AC data based on a 32k-point FFT
record and under coherent sampling conditions.)

HD2/HD3 vs. ANALOG INPUT AMPLITUDE SNR vs. SAMPLING FREQUENCY SFDR1/SFDR2 vs. SAMPLING FREQUENCY
(fcLk = 65.0117MHz, fiy = 70.0015MHz) (fin = 15.2MHz, Ajy = -2dBFS) (fin = 15.2MHz, Ay = -2dBFS)
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i : SFDR2 E
-90 E: " 3 100 ) z
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&- S % L R Raern
i = Y T
5- = ] 5 o [ NN
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R o 85 7
7 \/ SFDRI
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-140 70 75
70 60 -50 -40 -30 20 -10 0 20 30 40 50 60 70 80 20 30 40 50 60 70 80
ANALOG INPUT AMPLITUDE (dBFS) foLk (MH2) foLk (MH2)
SNR vs. TEMPERATURE
HD2/HD3 vs. SAMPLING FREQUENCY (feLk = 65.0117MHz, fiy = 15.0010MHz,
(fin = 15.2MHz, Al = -2dBFS) AN = -2dBFS)
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100 | e sl . 72
HD2 K
-105 7
10 70
20 30 40 50 60 70 80 40 -5 10 35 60 85
foLk (MH2) TEMPERATURE (°C)

MAXIMN 7

SIVIXVIN



MAX1418

IFP7Y4—2 30, -78.2dBFS
J1X207, 15y |, 65Msps ADC

FREEREGRSE)
(AVce = 5V, DVee = DRV = 2.5V, INP and INN driven differentially with a -2dBFS amplitude, CLKP and CLKN driven differentially
with a 2Vp-p sinusoidal input signal, C| = 5pF at digital outputs, fcLk = 65MHz, Ta = 25°C. All AC data based on a 32k-point FFT
record and under coherent sampling conditions.)

SINAD vs. TEMPERATURE SFDR1/SFDR2 vs. TEMPERATURE HD2/HD3 vs. TEMPERATURE
(fcLk = 65.0117MHz, fiy = 15.0010MHz, (feLk = 65.0117MHz, fiy = 15.0010MHz, (feLk = 65.0117MHz, fiy = 15.0010MHz,
AN = -2dBFS) A = -2dBFS) Ay = -2dBFS)
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IFP7Y4—3 2, -78.2dBFS
J1X207, 15wy |, 65Msps ADC

FREEREGRSE)
(AVce = 5V, DVee = DRV = 2.5V, INP and INN driven differentially with a -2dBFS amplitude, CLKP and CLKN driven differentially
with a 2Vp-p sinusoidal input signal, C| = 5pF at digital outputs, fcLk = 65MHz, Ta = 25°C. All AC data based on a 32k-point FFT
record and under coherent sampling conditions.)

SFDR1/SFDR2 vs. TEMPERATURE HD2/HD3 vs. TEMPERATURE POWER DISSIPATION vs. TEMPERATURE
(feLk = 65.0117MHz, fiy = 70.0015MHz, (foLk = 65.0117MHz, fiy = 70.0015MHz, (feLk = 65.0117MHz, fiy = 15.0010MHz,
AN = -2dBFS) AN = -2dBFS) AN = -2dBFS)
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(foLk = 65.0117MHz, fiy = 15.0010MHz, (32,768-POINT DATA RECORD,
AN = -2dBFS) COHERENT SAMPLING)
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MAX1418

IFP7Y4—<3 28, -78.2dBFS
J1X207, 15y |, 65Msps ADC
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PROPRIETARY INFORMATION
TITLE
DET I:::.E’I\(IQGE OUTLINE, 56LmTR|;-|INnQFN, 8);53:(0.8!“
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MAX1418
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1. DIE THICKNESS ALLOWABLE IS 0.225mm MAXIMUM (0.008 INCHES MAXIMUM). 1, MIN NOM MAX o,
L . . . E
2. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. — 1994. A 0.70 0.75 0.80
N IS THE NUMBER OF TERMINALS. b 0.20 0.25 0.30 4
Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION & D 7.90 8.00 8.10
Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION. E 7.90 8.00 810
Alh DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED 0.50 BSC
BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP. N - 56 3
THE PIN #1 IDENTIFIER MUST BE LOCATED ON THE TOP SURFACE OF THE Nd 14 3
PACKAGE WITHIN HATCHED AREA AS SHOWN. Ne 14 3
EITHER AN INDENTATION MARK OR INK/LASER MARK IS ACCEPTABLE. L 0.30 0.40 0.50
6. ALL DIMENSIONS ARE IN MILLIMETERS. M 0.00 0.02 0.05
7. PACKAGE WARPAGE MAX 0.01mm. A2 0.20 REF
A APPLIES TO EXPOSED PAD AND TERMINALS. k 025 | —— [ --

EXCLUDES INTERNAL DIMENSION OF EXPOSED PAD.
9. MEETS JEDEC M0220.

EXPOSED PAD VARIATION

PKG. D2 E2 DOWN
CODE JEDEC (BoNDS
MIN. NOM. MAX. MIN. NOM. MAX. ALLOVED

T5688—1 6.50 6.65 6.70 6.50 6.65 6.70 |WLLD-5]| NO
15688—-2 6.50 6.65 6.70 6.50 6.65 6.70 [WLLD-5]| YES
T5688—3 6.50 6.65 6.70 6.50 6.65 6.70 [WLLD-5] NO

BRALLAS /W1 AXI/VI

PROPRIETARY INFORMATION

TITLE

PACKAGE DUTLINE, S6L THIN GFN, BxBX0.8mm

APPROVAL DOCUMENT CONTROL NO. REV.
21-0135 D %%

e TITIVE o S

VHEIVLARR2ICVFOLEBIHEAFINCEEMADREBOFERICOWTC—IEEZANNIRET, BEFF>I 2 AEBEESNTHEEA,
VEILSHERTELS<EBRRUMLEZEEY SEMNZERLI T,
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