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MAX1438B

SYPILVDSHI A, A 22X/ (8MEE).
12y . 64Msps. 1.8V ADC

ABSOLUTE MAXIMUM RATING

AVDD t0 GND ...
CVDD 10 GND ..o
OVDDtO GND ..o
IN_P, IN_N to GND....
CLKtOGND ..o -0.3Vto
OUT_P, OUT_N, FRAME_,

CLKOUT_to GND .....oovvviiiiiiieee -0.3Vto
DT, SLVS/LVDS, LVDSTEST, PLL_, STBY

S

..-0.3V to +2.0V Continuous Power Dissipation (Ta = +70°C)

..-0.3Vto +3.6V 68-Pin Thin QFN, 10mm x 10mm x 0.8mm

..-0.3Vto +2.0V (derate 70mW/°C above +70°C).........cccccvveeieiinnnn.

-0.3V to (VavDD + 0.3V) Operating Temperature Range ......................

(Vevop + 0.3V) Maximum Junction Temperature ............ccccccovviiinnnnn. +150°C

Storage Temperature Range ..............cc..ooo....

(Vovpp + 0.3V) Lead Temperature (soldering, 10S) ........cccocevviiviiiinnnn. +300°C

REFIO, REFADJ, CMOUT to GND.......-0.3V to (VAvDD + 0.3V)

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

(Vavbp = 1.8V, Vovbb = 1.8V, Vcvbp = 1.8V, VGND = 0V, external VRerio = 1.24V, Crerio to GND = 0.1pF Il 1.0pF, Crerp to GND =
10uF, CrerN to GND = 10pF, foLk = 64MHz (50% duty cycle), DT = 0, Ta = TmIN to Tmax, unless otherwise noted. Typical values are

at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DC ACCURACY (Note 2)
Resolution N 12 Bits
Integral Nonlinearity INL +0.4 +2.5 LSB
Differential Nonlinearity DNL No missing codes over temperature +0.25 +1 LSB
Offset Error +0.5 %FS
Gain Error -3 +0.5 +2 %FS
ANALOG INPUTS (IN_P, IN_N)
Input Differential Range VD Differential input 1.4 Vp-p
Common-Mode Voltage Range Vcmo 0.76 V
Common-Mode Voltage Range (Note 3) +50 mv
Tolerance
Differential Input Impedance RIN Switched capacitor load 2 kQ
Differential Input Capacitance CIN 12.5 pF
CONVERSION RATE
Maximum Conversion Rate fSMAX 64 MHz
Minimum Conversion Rate fSMIN 4.0 MHz
Data Latency 6.5 Cycles
DYNAMIC CHARACTERISTICS (Differential Inputs, 4096-Point FFT) (Note 2)
) ) ) fiN = 5.3MHz at -0.5dBFS 69.9
Signal-to-Noise Ratio SNR dB
fiIN = 20MHz at -0.5dBFS 67 69.6
) ) ) ) fiN = 5.3MHz at -0.5dBFS 69.8
Signal-to-Noise and Distortion SINAD dB
fiIN = 20MHz at -0.5dBFS 67 69.6
) ) fiN = 5.3MHz at -0.5dBFS 1.4 .
Effective Number of Bits ENOB Bits
fIN = 20MHz at -0.5dBFS 10.8 114
) ) fiN = 5.3MHz at -0.5dBFS 94
Spurious-Free Dynamic Range SFDR dBc
fiIN = 20MHz at -0.5dBFS 79 93
2 MAXIMN




SYUPNLVDSHI A, A o2 (8EIRE).
12w I, 64Msps. 1.8V ADC

ELECTRICAL CHARACTERISTICS (continued)

(VavpD = 1.8V, Vovpp = 1.8V, Vevpbp = 1.8V, VgnD = 0V, external VRerio = 1.24V, CreFlo to GND = 0.1pF Il 1.0uF, Crerp to GND =
10uF, CrerN to GND = 10pF, foLk = 64MHz (50% duty cycle), DT = 0, Ta = TmIN to Tmax, unless otherwise noted. Typical values are
at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
o . fiIN = 5.8MHz at -0.5dBFS -95
Total Harmonic Distortion THD dBc
fIN = 20MHz at -0.5dBFS -92 -79
Intermodulation Distortion IMD 2 z 2gmi - :gggggg 89.3 dBe
Third-Order Intermodulation IM3 2 z ggmi 2: :ggggig 97.5 dBe
Aperture Jitter tAJ Figure 10 <04 PSRMS
Aperture Delay tAD Figure 10 1 ns
Small-Signal Bandwidth SSBW | Input at -20dBFS 100 MHz
Full-Power Bandwidth LSBW | Input at -0.5dBFS 100 MHz
Output Noise IN_P = IN_N 0.44 LSBRrMS
Overrange Recovery Time tOR Rs = 25Q, Cgs = 50pF 1 CC:;OC?:
INTERNAL REFERENCE
EEaFSEG)i/IOnl:zéneal Reference-Mode (Note 4) 0.1 N
REFADJ Low-Leakage Current 1.5 mA
REFIO Output Voltage VREFIO 1.18 1.24 1.30 \
geofeef;iecr;ecstTemperature TCREFIO 120 opm/°C
EXTERNAL REFERENCE
e e e B ‘
REFADJ High-Leakage Current 200 uA
REFIO Input Voltage 1.24 \
REFIO Input Voltage Tolerance +5 %
REFIO Input Current IREFIO <1 pA
COMMON-MODE OUTPUT (CMOUT)
CMOUT Output Voltage | vemour | 0.76 v
CLOCK INPUT (CLK)
Input High Voltage VCLKH 0.8 x Vv
VAVDD
0.2 x
Input Low Voltage VCLKL VAVDD Vv
Clock Duty Cycle 50 %
Clock Duty-Cycle Tolerance +30 %
Input at GND 5
Input Leakage DN pA
Input at VAvDD 80
Input Capacitance DCIN 5 pF

MAXIN 3
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MAX1438B

SYPILVDSHI A, A 22X/ (8MEE).
12y . 64Msps. 1.8V ADC

ELECTRICAL CHARACTERISTICS (continued)

(VavbDp = 1.8V, Vovpbb = 1.8V, Vcvbp = 1.8V, VGND = 0V, external VReri0 = 1.24V, Crerio to GND = 0.1pF Il 1.0uF, Crerp to GND =
10uF, CrerN to GND = 10pF, foLk = 64MHz (50% duty cycle), DT = 0, Ta = TmIN to Tmax, unless otherwise noted. Typical values are
at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DIGITAL INPUTS (PLL_, LVDSTEST, DT, SLVS, STBY)
. 0.8 x
Input High Threshold VIH VAVDD Vv
Input Low Threshold ViL 0.2x Y
VAVDD
Input at GND 5
Input Leakage DN pA
Input at VavDD 80
Input Capacitance DCIN 5 pF
LVDS OUTPUTS (OUT_P, OUT_N), SLVS/LVDS = 0
Differential Output Voltage VOHDIFF | RTERM = 100Q 250 450 mV
Output Common-Mode Voltage Vocm RTERM = 100Q 1.125 1.375 Vv
Rise Time (20% to 80%) tRL RTERM = 100Q, CLOAD = 5pF 350 ps
Fall Time (80% to 20%) tFL RTERM = 100Q, CLoAD = 5pF 350 ps
SLVS OUTPUTS (OUT_P, OUT_N, CLKOUTP, CLKOUTN, FRAMEP, FRAMEN), SLVS/LVDS =1, DT =1
Differential Output Voltage VOHDIFF | RTERM = 100Q 205 mV
Output Common-Mode Voltage Vocm RTERM = 100Q2 220 mV
Rise Time (20% to 80%) tRS RTERM = 100Q, CLOAD = 5pF 320 ps
Fall Time (80% to 20%) tFs RTERM = 100Q, CLOAD = 5pF 320 ps
STANDBY MODE (STBY)
STBY Fall to Output Enable tENABLE 200 us
STBY Rise to Output Disable tDISABLE 60 ns
POWER REQUIREMENTS
AVDD Supply Voltage Range VAVDD 1.7 1.8 1.9 V
OVDD Supply Voltage Range VovDD 1.7 1.8 19 V
CVDD Supply Voltage Range VcvbD 1.7 1.8 3.5 \
STBY =0,DT =0 422 465
AVDD Supply Current |AVDD ;'ITN; sgg/'FHSZ STBY = 0, DT = 1 422 mA
STBY = 1, no clock input 37
STBY =0 85 110
QOVDD Supply Current lovDD 2’;‘_;:3';1__'82 STBY =0,DT =1 85 mA
STBY = 1, no clock input 16 pA
CVDD Supply Current lcvDD Sizgfs'iff ScefKﬂ:ngS ;';irisf_pmtec“on 0 mA
Power Dissipation Ppiss fiIN = 20MHz at -0.5dBFS 913 1035 mwW

4 MAXIMN




SYUPNLVDSHI A, A o2 (8EIRE).
12w I, 64Msps. 1.8V ADC

ELECTRICAL CHARACTERISTICS (continued)

(VavbDp = 1.8V, Vovpbb = 1.8V, Vcvbp = 1.8V, VGND = 0V, external VReri0 = 1.24V, Crerio to GND = 0.1pF Il 1.0uF, Crerp to GND =
10uF, CrerN to GND = 10pF, foLk = 64MHz (50% duty cycle), DT = 0, Ta = TmIN to Tmax, unless otherwise noted. Typical values are
at Ta = +25°C.) (Note 1)

PARAMETER | sYmBoL | CONDITIONS | MIN  TYP  MAX | UNITS

TIMING CHARACTERISTICS (Note 5)

Data Valid to CLKOUT Rise/Fall top  |Figure 5 (Note 6) (samPLE4) (SavPLER4) |
-0.15 +0.15

CLKOUT Output-Width High tcH Figure 5 tsaMPLE/12 ns

CLKOUT Output-Width Low toL Figure 5 tsSAMPLE/12 ns

FRAME Rise to CLKOUT Rise tcF | Figure 4 (Note 6) (tsampLE/24) (SampLER4) |
-0.15 +0.15

Sample CLK Rise to FRAME Rise |  tse | Figure 4 (Note 6) “SAJ’:/':L?Z) (tSAﬁ"ZP%HQ) ns

Crosstalk (Note 2) -73 dB

Gain Matching CaMm fIN = 5.3MHz (Note 2) +0.1 dB

Phase Matching Cpm fiIn = 5.3MHz (Note 2) +0.25 Degrees

Note 1: Specifications at Ta = +25°C are guaranteed by production testing. Specifications at Ta < +25°C are guaranteed by design
and characterization and not subject to production testing.

Note 2: See definition in the Parameter Definitions section at the end of this data sheet.

Note 3: See the Common-Mode Output (CMOUT) section.

Note 4: Connect REFADJ to GND directly to enable internal reference mode. Connect REFADJ to AVDD directly to disable the internal
bandgap reference and enable external reference mode.

Note 5: Data valid to CLKOUT rise/fall timing is measured from 50% of data output level to 50% of clock output level.

Note 6: Guaranteed by design and characterization. Not subject to production testing.

RESEIFIE
(Vavbp = 1.8V, Vovpp = 1.8V, Vcvpp = 1.8V, VgD = 0V, internal reference, differential input at -0.5dBFS, fiN = 5.3MHz, fcLk =
64MHz (50% duty cycle), DT = 0, CLoaD = 10pF, Ta = +25°C, unless otherwise noted.)

FFT PLOT FFT PLOT CROSSTALK
(16,384-POINT DATA RECORD) (16,384-POINT DATA RECORD) (16,384-POINT DATA RECORD)
0 MAX1438B toc01 O MAX1438B tocO: 0 MAX1438B toc03
-10 fok = 64.0000006MHz 10 |- foL = 64.0000001MHz -10 MEASURED ON CHANNEL 1, —
20 fin =5.3164063MHz ~_| o0 | fv=30.3007813MHz 20 WITH INTERFERING SIGNAL _|
A = -0.5dBFS A = -0.5dBFS 20 ON CHANNEL 2
__ 30 SNR = 69.881dB N 30 [~ SNR=69.609dB _ fingt) = 5.3164063MHz
£ 40 SINAD =69.874dB £ 40 | SINAD = 69.585d8 &2 40 fing) = 30.3007813MHz -~ —
S 5 THD =-101.811dB S o | THD=-02323080 S 50 CROSSTALK=-72508 ]
= SFDR=100.723d8 | & " SFDR=-92.870Bc =
é -60 é -60 2 0 finz) ]
=z =z = 70
z =0 Hp3 = N
80 HD2  HD3 80 HD2 J 90
-90 j j -90 J’ y 0
-100 / ’ -100 | o
-110 -110 I
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
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MAX1438B

SYPILVDSHI A, A 22X/ (8MEE).
12y . 64Msps. 1.8V ADC

REEEREGEE)

(Vavbp = 1.8V, Vovpp = 1.8V, Vcvpp = 1.8V, VgD = 0V, internal reference, differential input at -0.5dBFS, fiN = 5.3MHz, fcLk =
64MHz (50% duty cycle), DT = 0, CLoaD = 10pF, Ta = +25°C, unless otherwise noted.)

TWO-TONE INTERMODULATION DISTORTION BANDWIDTH SIGNAL-TO-NOISE RATIO
(16,384-POINT DATA RECORD) vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY
0 3 2 ] 72 o
" fivgwt) = 5‘296593MHzl 2 1 FULL-POWER g 5
) fingng) = 6.29999TMHz |2 BANDWIDTH -0.5dBFS |8 - g
-20 ANt = -6.5dBFS 1z 0 Sy é 5
30 Anp = -6 50BFS 4 RN - =
> IMD = 89.3dBc B —
£ -0 IM3 = 97.5dBc _ 2 SMALL-SIGNAL T
S 5 S -3 [~ BANDWIDTH -20.5dBFS o 69 ~
=) = 4 = ™~
E -60 3 5 \ & 68 —
£ \
= -6
-80 7 \ 67
90 3 \ 6
00 Y 9
-110 -10 65
0 5 10 15 20 25 30 1 10 100 1000 0 20 40 60 80 100 120
FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) fing (MHz)
SIGNAL-TO-NOISE PLUS DISTORTION TOTAL HARMONIC DISTORTION SPURIOUS-FREE DYNAMIC RANGE
vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY
72 5 -80 . 105 s
n % -85 /§ " \\ g
70 = // = 95 \ =
e — 0 T
= I = = 9 N
S 69 3 1 g
2 T~ = 9% - = 8
= T~ = 2
> 68 = & %
-100 J
67 -
66 -105 -
65 -110 65
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
fini (MHz) fiv (MHz) fin (MH2)
SIGNAL-TO-NOISE RATIO SIGNAL-TO-NOISE PLUS DISTORTION TOTAL HARMONIC DISTORTION
vs. ANALOG INPUT POWER vs. ANALOG INPUT POWER vs. ANALOG INPUT POWER
75 — s 75 —T = 55 —.
finy = 5.3037109MHz E fix = 5.3037109MHz E X fiy =5.3037109MHz |3
70 g 70 & -60 \ g
] 2 65 5
65 : 6 : N
-70
= 60 g © / 5 5
= = =
% 55 / % 55 / % -80
50 50 -8
-90
45 45 o
40 40 -100 \\
35 35 -105
30 -5 20 -5 -0 -5 0 30 2% 20 -5 -0 5 0 30 25 20 -5 -0 5 0
ANALOG INPUT POWER (dBFS) ANALOG INPUT POWER (dBFS) ANALOG INPUT POWER (dBFS)
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SYPILVDSH A, A 2Z /N (8MEE).
12w I, 64Msps. 1.8V ADC

REEEREGEE)

(Vavbp = 1.8V, Vovpp = 1.8V, Vcvpp = 1.8V, VgD = 0V, internal reference, differential input at -0.5dBFS, fiN = 5.3MHz, fcLk =

64MHz (50% duty cycle), DT = 0, CLoaD = 10pF, Ta = +25°C, unless otherwise noted.)

SPURIOUS-FREE DYNAMIC RANGE
vs. ANALOG INPUT POWER
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80 /
75 /
70 ~
65 /

L

60

85
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MAX1438B toc20

DUTY CYCLE (%)

SINAD (dB)

SNR (dB)

SFDR (dBc)

74
73
7
n
70
69
68
67
66

73

I

7

70

69

68

67

10

106

100

9

90

85

80

SIGNAL-TO-NOISE PLUS DISTORTION
vs. SAMPLING RATE

fiy = 5.3037100MHz |

MAX1438B toc15

10 15 20 25 30 35 40 45 50 55 60
fork (MHz)

SIGNAL-TO-NOISE RATIO
vs. DUTY CYCLE

T T 1
fiy = 5.3037109MHz

MAX1438B toc18

30 35 40 45 50 55 60 65 70

DUTY CYCLE (%)
SPURIOUS-FREE DYNAMIC RANGE
vs. DUTY CYCLE

1 1 5

fiy = 5.3037109MHz g

S

30 35 40 45 50 55 60 65 70
DUTY CYCLE (%)

g8EVIEXVIN



MAX1438B

SYPNLVDSHIT). 2% V(8EIEE).

12y . 64Msps. 1.8V ADC

REEEREGEE)

(Vavbp = 1.8V, Vovpp = 1.8V, Vcvpp = 1.8V, VgD = 0V, internal reference, differential input at -0.5dBFS, fiN = 5.3MHz, fcLk =
64MHz (50% duty cycle), DT = 0, CLoaD = 10pF, Ta = +25°C, unless otherwise noted.)
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SIGNAL-TO-NOISE RATIO
vs. TEMPERATURE

fiy = 19.8MHz
4096-POINT DATA RECORD

MAX1438B toc22
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SPURIOUS-FREE DYNAMIC RANGE
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MAX 14388 toc25
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INTEGRAL NONLINEARITY
vs. DIGITAL OUTPUT CODE
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DIGITAL OUTPUT CODE

MAXIN



timery.crawford
Text Box


SYPILVDSH A, A 2Z /N (8MEE).
12w I, 64Msps. 1.8V ADC

REBEREGES)
(Vavbp = 1.8V, Vovpp = 1.8V, Vcvpp = 1.8V, Vanp = 0V, internal reference, differential input at -0.5dBFS, fiN = 5.3MHz, fcLk
64MHz (50% duty cycle), DT = 0, CLoaD = 10pF, Ta = +25°C, unless otherwise noted.)

g8EVIEXVIN

DIFFERENTIAL NONLINEARITY INTERNAL REFERENCE VOLTAGE INTERNAL REFERENCE VOLTAGE
vs. DIGITAL OUTPUT CODE vs. SUPPLY VOLTAGE vs. TEMPERATURE
05 N 12530 ‘ g 12000 ‘ ‘ .
04 S STt St S W U [ Vavop = Vovop H Vavop = Vovop s
I S s S R e : 2
0 1.2520 1.2600 /
& s — | = —
iﬁ, =] // 2 /
= £ 12510 & 12500 —
5 = = /
1.2500 1.2400 //
05 — — 12490 1.2300
0 512 1024 1536 2048 2560 3072 3584 4096 17 18 19 20 24 40 15 10 35 60 85
DIGITAL OUTPUT CODE SUPPLY VOLTAGE (V) TEMPERATURE (°C)
INTERNAL REFERENCE VOLTAGE CMOUT VOLTAGE
vs. REFERENCE LOAD CURRENT vs. SUPPLY VOLTAGE
1.4000 —_ 3 0.7810 ‘ 5
Vavop = Vovbp H Vavop = Vovob 2
13500 g 0.7790 2
13000 _
= ~ £ 07770 —
o — =)
& 1.2500 — S
= T = 07750
1.2000
0.7730
1.1500
1.1000 0.7710
350 -250 -150 -50 50 150 250 350 1.7 18 1.9 20 21
IRgr10 (UA) SUPPLY VOLTAGE (V)
CMOUT VOLTAGE CMOUT VOLTAGE
vs. TEMPERATURE vs. LOAD CURRENT
0.800 ‘ ‘ . 10 5
Vavop = Vovop H 0.9 2
0.795 = z
E: 08 ]
0790 N 07 \\
= S 06 \\
5 5 N
2 0785 2 05 ~
0.780
\ 03
0.775 I~ 02
0.1
0.770 0
40 15 10 35 60 85 0 500 1000 1500 2000
TEMPERATURE (°C) lcmouT (HA)

MAXIMN 9




MAX1438B

SYPILVDSHI A, A 22X/ (8MEE).
12y . 64Msps. 1.8V ADC

i 5k BA
T E4 TaE
1 IN1P F v 2ITDIEAS
2 INTN FrRIVIDBEASD
3 IN2P F v RI2DIEAN
4 IN2N | F ¥ IL2DEAN
5 IN3P F #IL3DEAN
6 IN3N Fr2I3DEAH
- 810 11 7+ OJBRAN. AVDDZ1.7V~1 QVOBRICE#RL &9, 7/ 1 RUCAAEGIR Y EEL CO. 1F
25’ 216 2’7 6’0 AVDD 0):1>7-“>*7L"GA\-/DP€(DBNDL:/\‘4\/\°Z lfC<°7E?—§L\o %IENEZ.ZpEO?j;;%:i)iyﬁ?AYDD@%;E
10 elhy FEZGNDEEIC/NA/SZLTLES 0 IRTHAVDDIHFEB UEAMICEHR L T EE 0,
9,18, 68 GND T2 R, §XTHOCGNDIHFAEB UEMMICHEREL TS0,
12 IN4P F v 2IADIEAS
13 IN4N F v RIADEAD
14 IN5P F v XIVBDIEAS
15 IN5N F v *ILEDE AN
16 INBP F ¥ *ILBDIEAS
17 INBN FvRIL6DEANS
19 IN7P F v RILTDIEATS
20 IN7N FyR:ILTDEAS
o1 oT 2ERIFER, DTE/N\A |58 DE, BEBHNRTHONZBD 100 QRN BRNE T,
DTZO—Il38H19 D EAEDHARIFISBRIRINEH A
9 SLVSTVOS ERHNESDTF—7 v MERAS, SLVS/TDS@/WL:%@%U@“&& SLVSHAONSEIREh
F9, SLVS/LVDSZO—|ZEF T2 &, LVDSHAMEIRENE T,
o0y VBEAN. CVDD%1.7V~3 VBRI F 9. BIK2.20FD T 724 EHFUC0. 1uFD
23 CVDD 272 TCVDDAEGNDIZ/NA/INZALE T, /INA/NR AT IS, mIRE/ER Y 7/ 3A ZMDE< (CERY)
fFIFTLEE L, CVDDIE. CLKDESDIRES A 7 — R&/NA 7R D1=DITERINE T (M2ESHR).
24 CLK )T ROCMOSo Oy o AN
o8 31 34 39 £ F%/r/\“fﬁf-&iﬁ)\jjo OVDD%1;7y~1°.9V®§€5}EQC$§ﬁL/iTO %“/?/rztzﬁjﬁﬁ?zﬁ&”)i&?%b‘c ]
2 2 O OVDD 0.1uFD 37 TOVDDAEGNDIZ/NA /X2 L TL 2 S, &&2.2uFDAE D V7 > TOVDDD/ XD —
44,49, 52 TL—2%GND T L—AZ/\A /X2 LT EEL\, FRTHOVDDIFAR LB IR L T EEl,
29 OUT7N | FvJL7DELVDS/SLVSH A
30 OUT7P | F+RJLTMIELVDS/SLVSH A
32 OUTBN | F+RIL6MELVDS/SLVSH A
33 OUT6P | F+ #JL6MIELVDS/SLVSH A
35 OUTSN | F+ :JL5DELVDS/SLVSH S
36 OUT5P F+ X IJUBMIELVDS/SLVSH
37 OUT4N | F+ 2 JLADELVDS/SLVSH
38 OuT4pP F 7 % IJLVADIELVDS/SLVSH 1
40 FRAMEN %@7 l/—_A¥§|JLVDS/SLVStH7]o EHFRAMEE DD LY Ty DIIHEAT—F AN —LOD
BWEDOICEIILFY,
41 Fravep | EP T L—LEZILVDS/SLVSH A, ZBFRAMERADI LY LY DFHAT =52 b —L0D
BMEDOICEIILFY,
42 CLKOUTN | &®@LVDS/SLVS> U 7ILoOy oHH
10 WA




SYUPNLVDSHI A, A o2 (8EIRE).
12w I, 64Msps. 1.8V ADC

i FEREA (R =)
HF 2 HEHE
43 CLKOUTP | IEMLVDS/SLVS> U 7Z)Lbo0y oHAH
45 OUT3N F+ 2 )L30DELVDS/SLVSH A
46 OUT3P | F¥RJL3MDIELVDS/SLVSH A
47 OUT2N F 4 2)L2D&LVDS/SLVSH A
48 OUT2P | F+ 2 JL2MIELVDS/SLVSHH
50 OUT1IN F 2 )L 1DELVDS/SLVSH A
51 OUTIP | F¥RJL1MDIELVDS/SLVSH A
53 OUTON F+ )LODELVDS/SLVSHE
54 OUTOP | F+ RJLOMDIELVDS/SLVSH A
LVDST R hX&—> A =T )b LVDSTESTZ/\1 (Z38HI9 D& H//3%—20000 1011 1101
55 LVDSTEST | WA %—TINIRWET, 7HOJZBEREFAL LIS, TR MY —20F—5IILSBAESEEIC
HAhEhFd, LVDSTESTAO—IZ38H T2 BEEEICA I FT,
56 STBY RE INA Ao STBYZ/NA 5859 D EMAXT438BIR Y /XA E— RICAWE T X5 /A
T 77 L RERIST 0T 4 TDEETY, STBYZO—II5EHITDEBEIMEICKIET,
57 PLL3 PLLEEIA A3, SEFMIIRIZSIRL T 2SN,
58 PLL2 PLLEEIA 2, SEMIIRIZSIRL T ZE N,
59 PLL1 PLLEIEIA A1, SEMIIRIEZSBLTLES 0,
B0 T 7L URINA/INZHE N, REFPEREFNOREICHE1UF (10pF. typ) DI T T &3 L.
61 REFN REFN&GNDRIICRE 1pF (10pF. typ)ZEHRL TS0, &IF U HIEMAX1438BEEL
PCBETT/\A ZICHBERR A ICEBE L TS0,
EDT7L2RINAINZH . REFPEREFNDRBBIZSRME 1uF (10pF. typ)D AV F oo EER L.
62 REFP REFNEGNDREICERIK TpF (10pF. typ)&#EHRL T<ZE L\, &V T UHIIMAX1438BEE L
PCBEICTT/\A ZICHBERRVIESICEEBEL T /&L,
D7 L2 ZANS/ET. WED 77 L2 ZE8E(REFAD) = GND)DIFE. 77 LV AHHEE
63 REFIO (31.24VTd, SED') 77 L > ZXE1E(REFAD] = AVDD)Dig&EIE. REFIOICEER) 77 LR
BEZEMLTLES 0, REOTPFO I FHTGNDIZ/NA/XZLTLES LY,
RER/AEZR) T 7 L RE— RBIRBKIO) 77 L ZEBEA S, RE) T 7L 2DFEIS. REFAD)
64 REFADJ | ZGNDICHEEEL TS, AM8E 77 L2 2Migé&ld. REFADJZAVDDICEGR L TL/ZSl\, T 7
L ZDPBEIL. [RE 77 L AEERT DIV T—)LEEDRRE]DIEZSBL TS,
oMo JEVE—ROU 7L U2BELE A, CMOUTIIDCHEE 7 U4 —2a VABICAAITVE—R
65 MOUT | @Al Ed. CMOUTIZEIEO. 1uFD 7 4 TONDIC/NA /X2 LTS L,
66 INOP F+ 2+ IJLODIEAS
67 INON Fr2IILODEaAN
ep IOZR—Z RNy R, REBTGNDICIEHESNTINET, EEDEHMEEAEBDOICIZEPARE (N
- I RFEICEHRL TLEE0, GNDICERITD2DELH XTI,

MAXIN
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MAX1438B

SYPILVDSHI A, A 22X/ (8MEE).
12y . 64Msps. 1.8V ADC

Q2720232547 I35 L

REFADJ REFIO REFP REFN STBY  AVDD OVDD DT SLVS/LVDS
A
Y VY VYV Y \ Y Y
POWER | AAAXIM
CMOUT < REFERENCE SYSTEM OUTPUT |
< CONTROL | 114x14388 CONTROL LVDSTEST
ICMV*
INOP al» P|1PZE7E|ILE 124 > 0UTOP
INON > ADC SERIALIZER > OUTON
IN1P > » 12-BIT 121 » OUT1P
PIPELINE

NN > o SERIALIZER > OUTIN

:

: LVDS/SLVS

‘ UTPUT

3 DRIVERS
e > T/ILI P:P"ZéﬁlllIIE 121 > ouTre
IN7N > ADC SERIALIZER > OUT7N

i » FRAMEP

; » FRAMEN
o Lo crock : oL » CLKOUTP

CIRCUITRY 6x » CLKOUTN
A A i
CVDD PLL1  PLL2  PLL3 GND
*IGMV = INPUT COMMON-MODE VOLTAGE (INTERNALLY GENERATED).

i

MAX1438BMDADCIS. TEBEEBASD, /XA TSA >
BESSLVUSRESERADT 1 DY IIEREMLEZ
BATLNE T, ADCD/NA TS A UEiEId. AN THiR
LT TIaonyoD¥FA I EICE&/IS(T
A VBREBLUCBE ST, BRSNT D51
BRI T7IMEEnT, LVDS/SLVSHAD RS 1 /3%
BLTEHSNE T, AN HAEITORIOY D
YA OINOFEE[IF6.500Y AL TT,
MAX1438BId. ADEHAHEEL /28EDMIIL 7=
REEZEBTF VP RIVERBLET . EERDRIT /NAIC
SOTENHENBNMIBUET,

12

A7[ElEE

H1IADT/HEEDOEERZRLCWNET, hTvY
E—KTI3. XA vFS1, S2a. S2b. Sda. S4b.
S5aBLUSHhIIEALOSNTNE T, TEEFEERIT.
AEBZERXA Y FS4atS4bEBLC2DOOI T4
(Ca&Ceb)ict>r7FU gL Fd, S2a&S2bld.
NSUROAVE I ZARTFOTADIETE—R
HZH/EL. SIEEARBICEIMMTADREZY ) T
LEFd, DFIC. X1 YFS3a&S3bAarFHCla
ECIbZET7 VY TDOHAICE R L TR Ay FS4chH'BEL
SNBHEIIC. X1V FS4a. S4b. ShaBSLUSHbA
AANE T, £LEEBSBEITT TP C2a&C2b
ICREEshzEd, 773, OvFoHClasClbs

MAXIMN




SYPNLVDSHiAI, A2 /V(8HElE).

12w I, 64Msps. 1.8V ADC

INTERNAL
COMMON-MODE
BIAS*

SWITCHES SHOWN IN TRACK MODE
INTERNALLY
GENERATED
INTERNAL COMMON-MODE
BIAS* LEVEL*
S2a S Sha
Cla
1 S3a
+ — 0UT
0TA
= o— OUT

MNAXIM
AVDD MAX14388B
Sda C2a
° |
IN_P i *—o |
S4c
IN_N ° f ° o/K—I—{ }
S4b

GND &

INTERNAL
COMMON-MODE
BIAS*

4
Clb
— $3
szr;E S5

INTERNALLY
GENERATED
COMMON-MODE
LEVEL*

INTERNAL
BIAS*

*NOT EXTERNALLY ACCESSIBLE.

1. AEEA S

BMICC2aLClbicRETN TV A UEBEICKEL
9. ZDE. TNODEIIERADEFILEICAND TN,
ESRZEELTNDANND/ A TSA V&N IELE T,
7FOTANDIN_P~IN_NISEESERB = NE T, E5)
ABICHLTIN . PEIN NODAKA Y E=F VR = RE
MEEICEDEDICESGSETLLIZS,

277 L X#ER(REFIO. REFADJ, REFP&& T
REFN)

MAX1438BI3. MERD1.24VD/N\NY RFvy T T 7
LYRzRMBTDH. FEALBOUT 7L XEBE
THREBIDILHNTEET, IRy -IDF7FOY
ZE)ANEEEIILFSRTY, FSR (TZILRT—ILEEE)S
RDRNICE>TERONET,

(0.700 x VRerio)
1.24V

Z ZT. VRerolSREFIOICHIFTDEET. RAEE/=IZ
HNERCTEMRSINE T, VRerio = 1.24VICW LT, 7L
2=V AAESHIFL700mV (1.4Vpp) T,

FSR =

MAXIM

AU I77L2AE—F

AED/N RFEvY T TP LV AZBERFERTDIC
&, REFADJZGNDIC#EHRLE T, REU 7 7L 2R
E—RTIE. RBONY RFELy T T 7L 22U,
120ppm/CDRERMZEF D7/=1.24VDVREFI0ZE £
LET, BEMD=HICREFIOEGNDRBIZO. TuFLAED
INANZAV T ENMIIT LTS\, REFIOWE
AEBEIEEICTT L TRAR200ADY — 2 ED T &1TLN.
REFIOIZ75mV/mADERGLF1L—>3 0 %HBAxT
W&, MAX1438BZRXRTVINAE—RIZCTDE.
D277 L2 RAEIEZERRNTINTODRIEEA A TR,
STBYD/\A h'oO— DB BES CADCH A > /NA
DORITHIEFIC, DN—FDEREZEL A IZTD
ZENTEFET, MAX1438BOREREREIT. T/ N—%
NREYVINAE— RO BIRITHITEIC, BEMNA VI
KBOTCEETDETIC200us=ELFT,
FEEREEZMET DN, ADCOFSREM/NE=ISILK
5O, REFADJEGNDE & /=IIREFAD] &
REFIOBICHABEIMZEML T, ZNICK.
MAX1438BMAB 77 L 2 RUIZDRMEDORKX
5% FTHRESINZ T, [REB) T 7L RXEFERTD
TIWVAT—)VEBEOREIDIEZSIRL T2,

13
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MAX1438B

SYPILVDSHI A, A 22X/ (8MEE).
12y . 64Msps. 1.8V ADC

TUFAE(1OpF. typ) DIV F U HEREFPE LUV
REFNEGNDODRBIZ. TpFBAE(TOWF. typ)dD a7
#REFPEREFNDRIC, 7/31 B UPCBE CHAER
BRYF/NA ZITEDITEHEL TS0,

A T7PLVRE—R

AER) T 7L ZE— RICEDTMAX1438BD ) 7 7
L ZEBRICEDHEEATEICKY ., o /N—%
NHBO 77 L REFRTDHIENTEET, AP
Uo7 LR ET4t—TILdDICI3. REFADJZAVDD
(CIEHRLE T, BEKT.18V~1.30VOEEAZREFIOIC
LTS, REFIOZGNDIZO. TuFA ED O
FUHTNA/INZALTLEE Y. REFIODAN A > E—
T Z2FITMQIETT,

-0v 2 AN(CLK)

MAX1438Bld. 20%~80% & W\DLWWANDTZO YD
TA—=TATATILOCMOSHIcoI Oy VESZZS
JI7& 9, CLKIZ. ABD VTV Ty RoOy IES
THRBLTLTZS . R2IFFIRAELI7O0Y T ANK
ZRLTHET,

MAX1438BMDIEE = N/T-SNRHMEZFBDI=HICIT.
BOovyOoOvINREICKIET, 7FOTAD
DY T IEFCLKDII LY Ty OTRI D).
CDIT Y ISARERRIED Y ZICTDREN D ET,
RDBHEAICHE DT, 2V FISADCORASNRIERE
FIERL &9

SNR = 20 x log (1)

2xmx AN Xty
T NET7FaTdADNBERMERL. I AT A
DoAY T2 YEFITT,

PLLAA(PLL1, PLL2, PLL3)

MAX1438Bld. AH20YIDEEDEAKBDES
J0vIESEERT DPLLZBA TG T, HAH
J0v7ESIE. MAX1438Bh o Tr—y%=Z2 00V 0

N AXI/N
MAX1438B

AVDD

CVDD A

DUTY-CYCLE

CLK EQUALIZER

GND—

X2. 70V o AAEE

14

&z1. PLL1, PLL2, S XUPLLIDEER

INPUT CLOCK RANGE
PLL1 PLL2 PLL3 (MHz)

MIN MAX
0 0 0 45.0 64.0
0 0 1 325 45.0
0 1 0 225 325
0 1 1 16.3 225
1 0 0 11.3 16.3
1 0 1 8.1 11.3
1 1 0 5.6 8.1
1 1 1 4.0 5.6

BEENTDDICERSNEI T ([ RTLYAIVT
ZM4]DIEZSR), PLL1. PLL2EXUPLLIDEIHF
DFEEL. RNUIRSNTNWDANTZOY JEEIEE
Lc<izely,

DRTLIAI VBN

M3lg. 7FOTAND. AAhoOv o TL—LET|
gAY IHRN BLOTVITIVT =5
HADBEHRZRLTCNE T, ZB7FOTAS(N_P
BELUINNIFCLKESDII LW Ty oTH YT VD
SN, ZORROT—HIIT 1 D5 ILHAIC6.500v D
YA TIRICENT T, K43, ANDERHDBOBERD
Mg 2Emy 14 I IR ERLTNE Y,

20w 217 (CLKOUTP. CLKOUTN)
MAX1438BId. CLKOUTPECLKOUTNA S5 2 ZEED
IOV IHNZERHELI T, R4ICRI LD, 2
ZIVHEADT -2 OV IoEAOmBEDOIT Y DT
MAX1438Bh o0y JEEBHASNE T, £
207 DREREISCLKOEREDEE T o

7L —LESIHA(FRAMEP. FRAMEN)

MAX1438Bl3. FRAMEP&EFRAMENAS7E2EE)
TL—LEINEBSZRHELEIT. HAICRIT LD,
TL—LEIESOIILEY T YD 12EY bD2 Y
VIT—=F AR —LDFEREY b(DOITHIEL F T,
TL—LBIEBSORREBIIANDIOY IDEKERE
BLTY,

Y7 IEAT—5(0OUT_P. OUT_N)
MAX1438Bld. ZDZE#HmFEREZOUT_PEOUT_NA'S
BHENDEHEHBHTRMBLE T, BBERII.
HUTIVARURAEFNTHS6.5 AN Oy o101
BICBMTY, R3IIRTLDIC. HAT—FIF. HA
0w oOmAOI Y TLSB (DO)&%kFEICyO YD
BEfENESNE T, ROISEEME ) PIVERYA D
M&aRLET,

MAXIMN




SYUPNLVDSHI A, A o2 (8EIRE).
12w I, 64Msps. 1.8V ADC

| tSaMPLE
PRI

Nalipiplniininlininlinls

§= 6.5 CLOCK-CYCLE DATA LATENCY

THH TR T

4"4

(VFRAMEP -
VFRAMEN)"
(Vekoutp -
VeLkoun) ‘
(Vour_p- ‘ ‘ ‘ ! ‘ ‘ ‘ :
Vout_n)
I —— 3 3 3 3 -~ 3
OUTPUT ' ' ' ' OuTPUT '
DATA FOR DATA FOR
SAMPLE SAMPLE N
N-6

*DUTY CYCLE VARIES DEPENDING ON INPUT CLOCK FREQUENCY.

M3. 2D 1T

(ViN_P - VIN_N)
< tSAMPLE > : tsF >
CLK _] | [ | |
Uy TR or W AR
—> '
(Vekoutp - D 1

(Vour_p -
Vout_n)

J 05117 67| D737 D87 Don o0 D11 N,yl D05 D16 D21 D36 D4 D55 | D66 D705 D8 D5 010w D111 o] s | D16 D21 5| D3 s [ s D5 D6 s

*DUTY CYCLE DEPENDS ON INPUT CLOCK FREQUENCY.

M4, L 2Emy I VIR

! toH ! toL !
>

(VeLkoup - ‘r \‘ ‘
VeLKOUTN) !

(Vout_p-
Vout_n)

o | D1 I D2 [ D3

5. U7 NcHADEHRS X VTR

MAXIN 15
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MAX1438B

SYPILVDSHI A, A 22X/ (8MEE).
12y . 64Msps. 1.8V ADC

F2. 73— FR(VRerio = 1.24V)

TWO’S-COMPLEMENT DIGITAL OUTPUT CODE
VIN_P - VIN_N (mV)
BINARY HEXADECIMAL EQUIVALENT DECIMAL EQUIVALENT (VREFIO = 1.24V)
D11 — DO OF D11 — DO OF D11 — DO

0111 1111 1111 Ox7FF +2047 +699.66
0111 1111 1110 Ox7FE +2046 +699.32
0000 0000 0001 0x001 +1 +0.34

0000 0000 0000 0x000 0 0
11111111 1111 OxFFF -0.34
1000 0000 0001 0x801 -2047 -699.66
1000 0000 0000 0x800 -2048 -700.00

1LSB =2 x FSR

4096

Ox7FF
OX7FE+ 1
o7FD 4

0x001 4
0x000 4 -
OXFFF | !

0x803 4
0x802 4 !
0x801 4
0x800 +—

TWQ'S-COMPLEMENT OUTPUT CODE (LSB)

_ VREFIO
FSR =700mV x oAV

20472045 10 41
DIFFERENTIAL INPUT VOLTAGE (LSB)

42045 42047

6. 20/ETRDRERBE

HHT— 5 DIEEREE
MAX1438BDHENT —Z I Z2DBEFRTT, RO,
R2BIUMBICEDT, FAoFIBAETFOY
ADDBEREIERINET,

CODE;q

4096

ZZ7T. CODEqgld. R2ICRITLDICT 127 IVESN
d—REEMZ10EETT .

VIN_P —VIN_N =FSRx2x

16

MAX1438BD7T 1 & IO DEEM &SRS AJRER
RN LTSS,

LVDS& K U'SLVSDiER(SLVS/LVDS)

MAX1438BDOHEH 7 (OUT_P. OUT_N. CLKOUTP.
CLKOUTN. FRAMEPH X UFRAMEN)%ALVDSICd 3
7=HIZIESLVS/LVDSZ O —IZBRE L. SLVSL-N)LIC
9 BHICIESLVS/LVDS A& /N1 IZEREN L £ 9, SLVS
LARIVICTBICIE. DTEH/N\NAICEREN L T2ERIG %=
A%—=TILLFET, LVDSHELUSLVSOHEABEL NIV
l[CDU\TId[Electrical Characteristics (BSR4FME) 1D
RESBLTLLES0,

MAXIMN




SYPNLVDSHiAI, A2 /V(8HElE).

12w I, 64Msps. 1.8V ADC

LVDS®DF R /X5 —>(LVDSTEST)

ITARTOLYDSF/=IFSLVSOEHF v RILDT Z b/
H—2tA2—TIZTBICIE. LVDSTESTZ/\ A1
ERE L £d, HAOTZ M FZ—2130000 1011 1101
TY, LVDSTESTAZO—I(ZEREN G D EBEDEIE(T R b
ING—=2DFae—=TIVICEIFET,

JEVE— FEHA(CMOUT)

CMOUTIZ. DCHEED7HOJ ALAEOIEE—R
D77 202ZRHMLET. ANHDCRESNDIGE.
MAX1438BZEREN g DERIEHEDDIEE— REXE%E
VemouTPHEABED+50mVPRICELETLZE 0,
FEENEIERDE DT E— REBEISCMOUTH SEREN T ©
ZEEERLET,

2E #21w(DT)

MAX1438BId. &ZEEHHINT7(OUT_PEOUT_N,
CLKOUTP&ECLKOUTN. FRAMEP&EFRAMEN) RIS
FT 3V THEDI00QDKIHERMBLET, 1V
DimARDIRIHICANA T, HAOICEREESNDS2EED
Bimld, 242022179 D2LF L <BOVREDHRRIC
BIBEET. ZOHEEL. ROERNY—VROGEAF
M) EldA Y E—F VRN RBEDIZEDT 7' 77—
TAVICERTY ., DTZ/N1ICEEE Y S & 2ERIHN
BIREN, DTZ20—(ICHRE T 5 NEDRIHHEA N
SN I I (BE—im), 2ERWZERT D
OVDDOEFERNEML T (R7Z2SH).

29NLE—FR
MAX1438BId. ZBIAMEBETHRNESICO—/ND—
HKREICEBL T, BHZWENICERTDHICRY Y
NAE—RERHELFT, STBYIE. IRTOFvIL
PEORE) 77 L REEDR Y 2 /INA T— R ZH{H
LET, UT7LVRISRZ INAE— RTERYI
InFEthA. STBYZNAICRENTDERY V/INA A
AFX—=TINHKEIFT, REZV/INAE—RTlE. LVDS/
SLVSOZEHADEAA v E—F X . DTHAO—0DIZ
BllldB£E342Q1CK8DFT, ZELVDS/SLVSD
EHRHODEHA E—F I DTH/NA DIBEIL
100QTd, RIVNAHDOEERNLERERIT
[Electrical Characteristics| DXR&ESBL T EE 0,
MTD) R I REVINAE=RTO7ZFOTANE
TADTIWHIDRKEZRLTNET,
o IN.PEINNOETZFOTADIREIDANT > THhS
tDUBEESNE I,
s UDFPLUREIRIEITOTATDEETY,

« OUT_P. OUT_N. CLKOUTP. CLKOUTN. FRAMEP
HIUFRAMENIZ. DTA O—DIFSECIE&FE T
BTHXZE342Q7TY, DTH\A DIBEIFHEEH S
RTPDRFETI00QTY,

MAXIM

OUT_P/
CLKOUTP/

i FRAMEP EZO ;'5'0'9:)_

100Q § 100Q

L1 g

TN/ R
CLKOUTN/

FRAMEN

/AKX
MAX1436B

(é

SWITCHES ARE CLOSED WHEN DT IS HIGH.
SWITCHES ARE OPEN WHEN DT IS LOW.

7. 2&E &%

WER 77 L RE— FTEIELCL\DIHE. MAX1438B
3. A=Y UINAE— D DHRITHET ESIC
BRA VHBESUORENIC200usZELF T XRFY/NA
T— ASRITHETICIE. STBYICEIIMS NDFIEES
NADBO—-ICEBLETNIER) A AT 7
LY R&FERTDIBE. DVIA 07 ) TREIFNED!)
T7LVZARTANERELE T,

PIVr—2a gk

REBJ 77 LR ERT D
IR T —IVEEE DR

MAX1438BM 7L 24— ) BEEEIZ10% (+5%) T,
T2 —ILOBEERENT BIZIE. 25kQ~250kQ
DIMFFHER E /o 13K T > S 3 A — % (Rap)) ZREFADJ
EGNDRIICEBML T EE . TV R —ILOSBE %
KT BICIE. 25kQ~250kQMHEHZREFADIEREFIO
BIEMLTL &0, H8I2 DDA ERE R LT
RET

RHAIGRAD)ETZFTOTTIVR T —IVEEDOZELED
BRERLCTINVET,

FSR = O.7V(1 + 1'25k9]

ADJ
REFADJEREFIODREICHE# = N/zRap) DIHE
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MAX1438B

SYPILVDSHI A, A 22X/ (8MEE).
12y . 64Msps. 1.8V ADC
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SYPNLVDSHiAI, A2 /V(8HElE).

12w I, 64Msps. 1.8V ADC
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MAX1438B

SYPILVDSHI A, A 22X/ (8MEE).
12y . 64Msps. 1.8V ADC
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SYPILVDSH A, A 2Z /N (8MEE).
12w I, 64Msps. 1.8V ADC
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