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MAX1438

SUPINLVDSHAfdE, A oZN.
12w I, 65Msps. 1.8V ADC

ABSOLUTE MAXIMUM RATINGS

AVpp to GND -0.3Vto +2.0V
CVpp to GND -0.3Vto +3.6V

OVpp to GND -0.3Vto +2.0V
IN_P, IN.Nto GND..........ooooiiiiii -0.3V to (AVpp + 0.3V)
CLKtOGND ..o -0.3V to (CVpp + 0.3V)
OUT_P, OUT_N, FRAME_,

CLKOUT_to GND.......oooooiiiiiiii, -0.3V to (OVpp + 0.3V)

DT, SLVS/LVDS, LVDSTEST, PLL_, T/B,
REFIO, REFADJ, CMOUT to GND ....... -0.3V to (AVpp + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
100-Pin TQFP 14mm x 14mm x 1mm

(derated 47.6mW/°C above +70°C)........cccevvinins 3809.5mW
Operating Temperature Range ..............ccccoeoeee -40°C to +85°C
Maximum Junction Temperature ............ccccccoviiiiiinnn. +150°C
Storage Temperature Range ............ccccocee. -65°C to +150°C
Lead Temperature (soldering, 10S) .....c..ccceevvrviiiiiriieann. +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

(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, external VReri0 = 1.24V, CreFio to GND = 0.1pF, Crerp to GND = 10pF,
CREFN to GND = 10pF, fcLk = 65MHz (50% duty cycle), Vpt = 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 -3.5 +2.0 %FS
ANALOG INPUTS (IN_P, IN_N)
Input Differential Range ViD Differential input 1.4 Vp.p
Common-Mode Voltage Range VeMmo 0.76 Vv
Common-Mode Voltage Range
Tolerance (Note 3) *50 mv
Differential Input Impedance RIN Switched capacitor load 2 kQ
Differential Input Capacitance CIN 12.5 pF
CONVERSION RATE
Maximum Conversion Rate fSMAX 65 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
fiN = 19.3MHz at -0.5dBFS 66.5 69.6
Signal-to-Noise and Distortion fiN = 5.3MHz at -0.5dBFS 69.8
> . SINAD dB
(First 4 Harmonics) fiN = 19.3MHz at -0.5dBFS 66.5 69.6
) ) fIN = 5.3MHz at -0.5dBFS 11.4
Effective Number of Bits ENOB dB
fiN = 19.3MHz at -0.5dBFS 11.4
i , fIN = 5.3MHz at -0.5dBFS 95
Spurious-Free Dynamic Range SFDR dBc
fiIN = 19.3MHz at -0.5dBFS 79 93
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SUPINLVDSHAfdE. A oZN.
12w I, 65Msps. 1.8V ADC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, external VReri0 = 1.24V, CreFi0 to GND = 0.1uF, Crerp to GND = 10pF,
CREFN to GND = 10pF, fcLk = 65MHz (50% duty cycle), VpT = 0, Ta = TMmIN to TmAx, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. , fiN = 5.3MHz at -0.5dBFS -98

Total Harmonic Distortion THD dBc
fiN = 19.3MHz at -0.5dBFS -92 -79

Intermodulation Distortion IMD ; : 23% 2: _g:ggggg 89.3 dBe

Third-Order Intermodulation IM3 2 z 2gmi 2: :g:ggggg 97.5 dBe

Aperture Jitter tAJ Figure 11 <0.4 PSRMS

Aperture Delay tAD Figure 11 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 LSBrMS

Over-Range Recovery Time tOR Rs = 25Q, Cs = 50pF 1 Sly?:(ljg

INTERNAL REFERENCE

REFADJ Internal Reference-Mode 0.1 Vv

Enable Voltage (Note 4)

REFADJ Low-Leakage Current 1.5 mA

REFIO Output Voltage VREFIO 1.18 1.24 1.30 \Y

gifeef;ir;ec:tTemperature TCREFIO 120 opm/°C

EXTERNAL REFERENCE

REFADJ External Reference- AVDD - N

Mode Enable Voltage (Note 4) 0.1V

REFADJ High-Leakage Current 200 pA

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)

. 0.8 x

Input High Voltage VCLKH CVoD \

Input Low Voltage VCLKL 8\'/2D); \

Clock Duty Cycle 50 %

Clock Duty-Cycle Tolerance +30 %
Input at GND 5

Input Leakage DIIN LA
Input at AVpp 80

Input Capacitance DCIN 5 pF

MAXIMN 3
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MAX1438

SUPINLVDSHAfdE, A oZN.
12w I, 65Msps. 1.8V ADC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, external VReri0 = 1.24V, CrerFi0 to GND = 0.1pF, Crerp to GND = 10pF,
CREFN to GND = 10pF, fcLk = 65MHz (50% duty cycle), VpT = 0, Ta = TMmIN 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, PD, T/B)
) 0.8 x
Input High Threshold VIH AVDD V
0.2 x
Input Low Threshold ViL AVDD V
Input at GND 5
Input Leakage DN pA
Input at AVpp 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 V
Rise Time (20% to 80%) tRL RTERM = 100Q, CLOAD = 5pF 350 ps
Fall Time (80% to 20%) tFL RTERM = 100Q, CLOAD = 5pF 350 pSs
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 = 100Q 220 \
Rise Time (20% to 80%) tRS RTERM = 100Q, CLOoAD = 5pF 320 ps
Fall Time (80% to 20%) tFs RTERM = 100Q, CLOAD = 5pF 320 ps
POWER-DOWN
PD Fall to Output Enable tENABLE | (Note 5) 100 ms
PD Rise to Output Disable tDISABLE 20 ns
POWER REQUIREMENTS
AVpp Supply Voltage Range AVDD 1.7 1.8 19 Y
OVpp Supply Voltage Range OVpD 1.7 1.8 1.9 \
CVpD Supply Voltage Range CVbD 1.7 1.8 3.6 \
PD=0 422 465
PD=0,DT =1 422 mA
AVpD Supply Current |AVDD fin = 19.8MHz —
at-0.5dBFS | PD = 1, power-down,
} 1.16 mA
no clock input
PD=0 85 110
PD=0,DT="1 85 mA
OVpp Supply Current lovDD fiN = 19.3MHz —
at-0.5dBFS | pD = 1, power-down,
. 960 pA
no clock input
CVpp is used only to bias ESD-protection
CVpp Supply Current lcvop diodes on CLK input, Figure 2 0 mA
Power Dissipation Ppiss fiN = 19.3MHz at -0.5dBFS 913 1035 mwW

4 MAXI N




SUPINLVDSHAfdE. A oZN.
12w I, 65Msps. 1.8V ADC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, external VReri0 = 1.24V, CrerFi0 to GND = 0.1pF, Crerp to GND = 10pF,
CREFN to GND = 10pF, fcLk = 65MHz (50% duty cycle), VpT = 0, Ta = TMmIN to TmAx, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 1)

PARAMETER | sYmBoL | CONDITIONS | MIN  TYP  MAX | UNITS

TIMING CHARACTERISTICS (Note 6)
Data Valid to CLKOUT Rise/Fall . (lsamPLE/ (fsamPLE/

tobD Figure 5 24) 24) ns
(Note 7) -0.15 +0.15
CLKOUT Output-Width High tcH | Figure 5 tSA“f;LE/ ns
CLKOUT Output-Width Low tcL  |Figure 5 tSA“f;LE/ ns
FRAME Rise to CLKOUT Rise . (sampLE/ (sAmpLE/

tcF Figure 4 24) 24) ns
(Note 7) -0.15 +0.15
Sample CLK Rise to FRAME Rise . (lsampLE/ (lsamPLE/

tsF Figure 4 2) 2) ns
(Note 7) +1.1 +26
Crosstalk (Note 2) -85 dB
Gain Matching (Note 2) CaMm fIN = 5.3MHz +0.1 dB
Phase Matching (Note 2) Cpm fiN = 5.3MHz +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 Definition 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 AVpp directly to disable the internal
bandgap reference and enable external reference mode.

Note 5: Measured using Crerp to GND = 1uF and CrerN to GND = 1uF. tENABLE time may be lowered by using smaller capacitor values.

Note 6: Data valid to CLKOUT rise/fall timing is measured from 50% of data output level to 50% of clock output level.

Note 7: Guaranteed by design and characterization. Not subject to production testing.

RESEIFIE
(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, internal reference, differential input at -0.5dBFS, fiN = 5.3MHz, fcLk = 656MHz
(50% duty cycle), VpT = 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 = 0 N 0 o
foLk = 65.4966636MHz [E  fou = 65.4966637MHz £ MEASURED ON CHANNEL 1, |2
10 fin=5304814MHz |2 10 [ = 30.313794MHz g 10 WITH INTERFERING SIGNAL 2
-20 An=-058FS {2 20 | An=-05BFS e 20 ON CHANNEL 2 z
20 SNR=70.1208 | 30 | SNR=69.5840B 20 fingni) = 5.304814MHz
& SINAD = 70.1124B & SINAD = 69.516dB & finng) = 30.3189139MHz
g 4 THD = -97.6860Bc & 40 [ THD=-97.316dBc g 40 CROSSTALK = 85.4dB
= 50 SFDR = 95.406dBc & 50 | SFDR=94713dBc = 50
a [} [}
E 60 E -60 E 60 f
= = = IN(IN2
S S 0 =] "
<< << <<
80 HD2 " HD3 80 Hp2 HD3 80
% i -9 i 90
-100 -4 i -100 -100 {
o M R TR r—y
0 5 10 15 20 25 30 0 5 10 15 2 25 3 0 5 10 15 20 25 3
FREQUENCY (MHz) FREQUENCY (MH?) FREQUENCY (MH?)
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MAX1438

SUPINLVDSHAfdE, A oZN.
12w I, 65Msps. 1.8V ADC

REEEREGEE)

(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, internal reference, differential input at -0.5dBFS, fiN = 5.3MHz, fcLk = 656MHz
(50% duty cycle), VpT = 0, CLoaD = 10pF, Ta = +25°C, unless otherwise noted.)

TWO-TONE INTERMODULATION DISTORTION
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MAX1438 toc04
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SUPINLVDSHAfdE. A oZN.
12w I, 65Msps. 1.8V ADC

34 r
FEEREGRSE)
(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, internal reference, differential input at -0.5dBFS, fiN = 5.3MHz, fcLk = 656MHz
(50% duty cycle), VpT = 0, CLoaD = 10pF, Ta = +25°C, unless otherwise noted.)

SPURIOUS-FREE DYNAMIC RANGE SIGNAL-TO-NOISE RATIO SIGNAL-TO-NOISE PLUS DISTORTION
vs. ANALOG INPUT POWER vs. SAMPLING RATE vs. SAMPLING RATE
95 - 73 ———r— - 73 ———— o
fi = 5.304814MHz £ fiy = 5.304814MHz 2 fi = 5.304814MHz 2
90 oz g g
E 7 z 7 5
85 = =
% ) 71 7
= 7 // o = 70
o o =
= 10 ~ = 69 2 69
5 z z
@ 6 / 68 @ 6
60
67 67
55
50 66 66
45 65 65
0 25 20 -5 -0 50 10 15 20 25 30 35 40 45 50 55 60 65 10 15 20 25 30 35 40 45 50 55 60 65
ANALOG INPUT POWER (dBFS) foLk (MH2) ok (MH2)
TOTAL HARMONIC DISTORTION SPURIOUS-FREE DYNAMIC RANGE SIGNAL-TO-NOISE RATIO
vs. SAMPLING RATE vs. SAMPLING RATE vs. DUTY CYCLE
75 ———— - 105 ———r— N 73 o
fiy = 5.304814MHz E fiy = 5.304814MHz g fin = 5.304814MHz g
-80 z 100 z r° 5
71
-85 9 -
= g0 = 90 = 69
o TN a =
= |~ N 2 &
-95 ~ 85
™~ 67
-100 80
66
105 75 65
10 15 20 25 30 35 40 45 50 55 60 65 10 15 20 25 30 35 40 45 50 55 60 65 30 35 40 45 50 55 60 65 70
fork (MHz) foLk (MHz) DUTY CYCLE (%)
SIGNAL-TO-NOISE PLUS DISTORTION TOTAL HARMONIC DISTORTION SPURIOUS-FREE DYNAMIC RANGE
vs. DUTY CYCLE vs. DUTY CYCLE vs. DUTY CYCLE
73 - 75 o 100 -
fi = 5.304814MHz & fin = 5.304814MHz g fi = 5.304814MHz g
& g -80 g 95 g
7 ~—o—"
0 s W
=l 3 8
2 69 é-go = 85
w w
68
-9 —= 80
67 T
-100 75
66
65 105 70
30 35 40 45 50 55 60 65 70 30 35 40 45 50 55 60 65 70 30 35 40 45 50 55 60 65 70
DUTY CYGLE (%) DUTY CYCLE (%) DUTY CYCLE (%)
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SUPINLVDSHAfdE, A oZN.
12w I, 65Msps. 1.8V ADC

34 r
FEEREGRSE)
(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, internal reference, differential input at -0.5dBFS, fiN = 5.3MHz, fcLk = 656MHz
(50% duty cycle), VpT = 0, CLoaD = 10pF, Ta = +25°C, unless otherwise noted.)

SIGNAL-TO-NOISE RATIO SIGNAL-TO-NOISE PLUS DISTORTION TOTAL HARMONIC DISTORTION
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
73 o 73 « -85 <
foLk = 65MHz £ foLk = 65MHz £ foLk = 65MHz £
72 Fin=19.8MHz g 72 |in=19.8MHz g 86 iy =19.8MHz g
4096-POINT DATA RECORD ] 4096-POINT DATA RECORD g g7 |4096-POINT DATA RECORD ]
7 7
-88
- (O e — g 10— = -89
= 69 g 69 = -90
“ 68 5 68 il
/
-92
67 67
-93
66 66 o
65 65 -95
40 -5 10 35 60 85 40 -15 10 35 60 85 40 -15 10 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
SPURIOUS-FREE DYNAMIC RANGE SUPPLY CURRENT SUPPLY CURRENT
vs. TEMPERATURE vs. SAMPLING RATE (AVpp) vs. SAMPLING RATE (0Vpp)
% . 430 . % N
foLk = 65MHz £ S £
94 Iy =19.8MHz g 420 g . AN
93 |4096-POINT DATA RECORD S 410 P pd P E:
% 400 A 80 A
g ¥ Z 30 // = /|
= 90 = =75
= S 380 =
5 89 = 3 L
370 Pa 70 /
8 P o
87 360 [ Ve
/
1 65 /
86 350 1
85 340 60
40 -5 10 35 60 85 0 5 10 15 20 25 30 35 40 45 50 55 60 65 0 5 1015 20 25 30 35 40 45 50 55 60 65
TEMPERATURE (°C) fouk (MHz) foLk (MH2)
OFFSET ERROR GAIN ERROR INTEGRAL NONLINEARITY
vs. TEMPERATURE vs. TEMPERATURE vs. DIGITAL OUTPUT CODE
0.05 - 0 2 03 s
0.04 g g g
003 g 02 E 02 S
@ 0.02 7 04 0.1
< 001 ) = i
(o=
2 £ 05 - 2 o i | 1l
& 001 = / =
s << | -
5 002 5 08 /’ o
008 10 02 | HH
-0.04 ‘
-0.05 12 03
40 -5 10 35 60 85 40 -15 10 35 60 85 0 512 1024 1536 2048 2560 3072 3584 4096
TEMPERATURE (°C) TEMPERATURE (°C) DIGITAL OUTPUT CODE
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SUPINLVDSHAfdE. A oZN.
12w I, 65Msps. 1.8V ADC

34 r
FEEREGRSE)
(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, internal reference, differential input at -0.5dBFS, fiN = 5.3MHz, fcLk = 656MHz
(50% duty cycle), VpT = 0, CLoaD = 10pF, Ta = +25°C, unless otherwise noted.)

DIFFERENTIAL NONLINEARITY INTERNAL REFERENCE VOLTAGE INTERNAL REFERENCE VOLTAGE
vs. DIGITAL OUTPUT CODE vs. SUPPLY VOLTAGE vs. TEMPERATURE
03 = 1.2510 o 1.26 o
£ AVpp =0Vpp £ AVpp =0Vpp s
1.2500 1.25
—/
e
01 /_/ _ //
=y = <
2 0 2 12490 2 124 //
8 = =
0.1
1.2480 123
02
03 1.2470 122
0 512 1024 1536 2048 2560 3072 3584 4096 17 18 19 2.0 2.1 40 -15 10 35 60 85
DIGITAL OUTPUT CODE SUPPLY VOLTAGE (V) TEMPERATURE (°C)
INTERNAL REFERENCE VOLTAGE CMOUT VOLTAGE CMOUT VOLTAGE
vs. REFERENCE LOAD CURRENT vs. SUPPLY VOLTAGE vs. TEMPERATURE
140 = 0.770 o 0.770 o
£ AVpp =0Vpp £ AVpp = 0Vpp E
135 E E :
e 0.768 2 0.768 E
130
——
_ 125 — S 0766 = 0766
S 120 3 3
& 3 E
£ £ 0764 S 0764
/—\
110 \\
0.762 0.762 ~
1.05
1.00 0.760 0.760
350 -250 -150 -50 50 150 250 350 17 18 19 2.0 21 40 15 10 35 60 85
IREFI0 (1tA) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
CMOUT VOLTAGE
vs. LOAD CURRENT
16 §
14 =
12
= 10
£ 08 —_
0.6 ~—
04 i
02
0
0 500 1000 1500 2000

Icmout (uA)

MAXIMN 9
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MAX1438

SUPINLVDSHAfdE, A oZN.
12w I, 65Msps. 1.8V ADC

i 5k AR
W 2 B OEE
1,4,7,10, 16, 19, 22,
25, 26, 27, 30, 36, 89, GND TSR IXRTHOGNDEVAZFUBMICHERL T ES 0,
92,96, 99, 100
2 IN1P FrRIVIOEFZFOTIAD
3 INTN FrRIIOAT7FOIdAN
5 IN2P FrRJV2OEF7FOTAN
6 IN2N Frr)b2narFradAn
8 IN3P FYRII3DEFFOTAN
9 IN3N FrxI3narFasgAh
11 12 1315 3742 7FOBREARN. AVppZ+1.7V~+1 QVOBIRICHERL T 2L\, AVppk 7/ 1 ZICTEBRY.
e T ’ AVpp | D0 pFD T M TGNDIT/NA /XA L TL 280 AVppBIBE /L — V&2 2uUFL EDABE
86, 87, 88 VT UHTONDTL— VTN ISZALTL &, $RTOAppE Y ERUBRIICBRL T LS,
14, 31%550%651*70' NC.  |B&EL, WEBTEGSNTLE A,
17 IN4P FvR:IVADIET7FOT AN
18 IN4N FyrIADETFOTAN
20 IN5P FrRIIBEDEFFOTAN
21 IN5N FrRIBDET AT AN
23 IN6P F ¥ RJVBMIETF7FOT AN
24 INBN FrRILemarFraJAh
28 IN7P FRIVTOEF7FOTAD
29 IN7N FrRITOAT7FOTAN
30 OT :E%&fﬁrﬁ@ﬁ?& %;iﬂﬂﬂj«"??éjaﬂOOQW%E%@&%&L%?RB‘%T:&JL:}J\ DTZ/\1 IZBREN L
TLE2E 0. HARIHERIRLEMEEIT. DTZO—ICEE LTS,
33 SLVS/IVDS %E{gﬂdh%%ﬁéiﬁ@i%ﬁ)\ﬂo SL_VSHE'jJ%iE?R?’?Df:&JLZLJ\ §LVS/W7&:/\4L:%IX§JJI/‘C
<&\ LVDSHEANAEEIRT D/=6ICIF. SLVS/LVDSZO—(ICEBREIL TS0\,
o0vIBEBAN. CVppZE+1.7V~+3.6VDOERICEHKL TS0\ CVppZE2.2uFA L
34 CVbp EO. TUFDXEFI T F U TGNDIS/NA /XA LTLIES e NA/SRAVT T AETINA Z
ICCTEDRYUIAFL TERIMITTLS 2S00,
35 CLK ST RCMOSo O Y 2 AN
43 46, 49, 54. 57 60 Hi7] K541/ VEBIBEA S, OVppk+1.7V~+1 VOBRITERL T EE L), OVppZ& 7/ 1 RICTEBRY
63 64.67 71 74 77 OVop | E D0 1uFDIF 2V TONDIC/NA /SZ LTS L, OVDDEE;JETI/—‘/@_QUFLMW(EE
PO R R AVFUHTONDTL—NINAINZLTLEE 0 IRTDOVppE v EB UERICERL TS,
44 OUT7N | F+ I 7TDOELVDS/SLVSHH
45 OUT7P | F+%JLTMIELVDS/SLVSH A
47 OUTEN | F+xJL6M&ELVDS/SLVSHH
48 OUT6P | F+ %JLBMIELVDS/SLVSH A
52 OUTBN | F+ RILEDELVDS/SLVSH A
53 OUT5P | F+ 1 JLSMIELVDS/SLVSH A
55 OUT4N | F v ILAD&ELVDS/SLVSH A
56 OUT4P | F+ #JLADIELVDS/SLVSH S

10

MAXI N




SUPINLVDSHAfdE. A oZN.
12 |, 65Msps. 1.8V ADC

i FEREA (FE &)

T 2 ® EE

58 FRAMEN B7L—LEELVDS/SLVSHE A, ZEBTL—LABADI LY T Y OHAEATF—FZ N =LA
MDIELLDOICEELFT,

59 FRAMEP E7 \/—A%?IJL\{DS/SLVSHjjJ0 EZEB}TL—-LBHDI LT Y OHHEAT—F RN =LA
MDIELWDOMBIZEILET,

61 CLKOUTN | &MLVDS/SLVSS ) 7)o 0y o

62 CLKOUTP | IEDLVDS/SLVS> U ZILo Ay oA

65 OUT3N | F+ RIL3MELVDS/SLVSH A

66 OUT3P F %IL3MIELVDS/SLVSH A

68 OUT2N | F #JL2MD&ALVDS/SLVSHE A

69 OUT2P | F+ 1JL2MIELVDS/SLVSHH

72 OUTIN | F¥IL1DELVDS/SLVSH

73 OUT1P F+ )L 1DIELVDS/SLVSH

78 OUTON | F+ #JLODELVDS/SLVSH A

79 OUTOP F % )LOMDIELVDS/SLVSH
LVDST R MG =2 DA 2% —T)bo BHTZAMNI—2%A2—TIVTDI=0HICI3. LVDSTEST%

80 LVDSTEST | /\1IZEREILT< /221 (0000 1011 1101 MSB—»LSB)O TFOUVBEREREBKRIC. TR MNS—2
T—HIILSBELBRICHENEINE T, BEEFEDISESIE. LVDSTESTZO—ICEREIL T f2E 0,

81 o | /ST IVV AT INTDF L RIVEY TF LY REINT—F TG SIS, PDE
NAIZEFEILTL e\, BREEEDIZESIE. PDZO—ICEREL T2,

82 PLL3 PLLEIEIAANS, EMICDINTIE, R1ETEBLLES0,

83 PLL2 PLLEIEIANZ, EMICDNTIE. R1ETELZS 0,

84 PLL1 PLLEEIA ST, EEHICDINTIE. R1EZTELZE0,

85 TR HARNRIRA T, /N1 FUEAEREEIRT D/DICIE. T/BE/NAICEREIL T 1Z2E 0,

2OMBMENFEREBRT /=113, T/BEO—IZEREIL T /20,

E'J771/>Z/V/r/f'7\ﬁ7jo TUFMAE(T0pF, typ)(D A7 4 ZREFPEREFNDRIZ 3
90 REFN U TR EQ1OpF. typ)D3 27 4 ZREFNEGNDDRICERHE L T LS\ hDD
AVFHIETI Y MPOBBOELEICT/NA XICTEBRIIEDIFTREL T £E 0,

EUT7LUZINAINZE S TWFBAE(TOpF, typ) D327 2 %ZREFPEREFNDEICHE
91 REFP T ON 1 pFBAE(TOpF. typ)dD Y72 ZREFPEGNDOBICERL T /2E L\, SNHD
arvy *ﬂijU Y MPOEMDELEICT/NARICTEDRIEDIFTERBEL TS EZ Y,

)77 LY IAN/EN. RER) 77 L2 ZXEME(REFAD) = GND)DIg&IE. )77 L2 XHS
93 REFIO BEIF1.24VTT, A28 77 L2 ZEE(REFAD) = AVpp)DiF&EIE. REFIOICEEL =
Uo7 L REREZEIMLTLZE 0 0. TpFLAETGNDIZ/NA /YR L TL2E by,

RERE /o IIHEB) 77 L ZE— RDBRE IO 77 L RFBEDAS. R 77 2R
T— RDiFEIE. REFADJZGNDICUMCERL TS AR T 7LV XE—RD

94 REFADJ 1 je it "REFADJEAVDDIC UANCIERL T a0, D7 LY 2 BEE— KOS,
[RERU 77 L RISk B 7L R —)LEEDRE| DIEE ZB< L& 0,

o cvour | AEVE—FUT 7L Y 2BEHES. CMOUTW, DA 77U —> 3V AIANIE Y
E— REEEHEALES, CMOUTAEOQ. 1uFLLED T o TONDIC/NA /82 LT A b,

97 INOP Fr 2 IJLODIET7ZFOT AN

98 INON FrI)0DET7FOTAN

— EP TORR=ZE/Xy R, EPIFHERCONDICE#H SN T E T EPZCNDICERL TS0,

MAXIMN 1

8EVIXVIN



MAX1438

SUPINLVDSHAfdE, A oZN.
12w I, 65Msps. 1.8V ADC

F2P202aA2F4FPI5 L

REFADJ REFIO REFP REFN PO AVbp OVop DT SLVS/LVDS
A
Y Y VY Y Y y y
N <l
oMoUT <] REFERENCE SYSTEM CF())(I)\IVTVFESL MAXIMN utruT [ EVDSTEST
MAX1438 CONTROL < B
IcMv*
o gt P:F?éEIﬁE 121 > 00roP
INoN > ADC SERIALIZER > OUTON
IN1P > TILI 12-8IT 121 » 0UT1P
PIPELINE
NN > o SERIALIZER > OUTIN
:
‘ LVDS/SLVS
+ OUTPUT
3 DRIVERS
e > T/ILI PIELINE 121 > ourre
INTN > o SERIALIZER > OUTIN
i » FRAMEP
; » FRAMEN
ok o crock o AL » CLKOUTP
CIRCUITRY 6x » CLKOUTN
A A A
CVop PLL1  PLL2 PLL3 GND

*ICMV = INPUT COMMON-MODE VOLTAGE (INTERNALLY GENERATED).

2

ADCOMAX1438ld. SRESEBRDIOHICTEZEE
ABD AT SAT7—=FTOF T, TA25I
IS5—HWEEMBATNET . ADC/XAM TS 7 —F
TOFVICEDT. AAWTRURENT T IVIEH
IOV ITFAVINBIZENATSA VEEETLEY,
BNl TA O IVERIIUT7ILiEE .
LVDS/SLVSHEA RS/ N\ e@B L TxHEnNE g, AN
NOHBEANETORIOY JEFEL, 6.500Y 75410
T,

MAX1438ld. ANDEHANFEL /28 DD LI-TE
EBFrRIVEBATNE T, T/BT 0 UFILABIC
£DOT HAZENAFT ) FoIF20MEIHREL T
S JO—/NNDT=F T ICEDT, HEEBHN
BNRICHFI NI,

12

ARl

M1, ANT/HEBOBERERLET, rZVIE—R
Tl3. XA vFS1. S2a. S2b. S4a. S4b. Sha.
HELUSELIFHALTWE T, REZEEIEEEIT. X1 VF
S4aBKUS4bEBLT2DO T (C2akC2b)
ICANEBEY T T 0LFd, S2asS2bld b= 2
AV ZART U TOTADIEVE— RASHRTE
L. S1EEBICEINTADREZY T T0
F9, DFIZ. XA YFS4a. S4b. S5a. BLUSEb
RN ®IC. X1 vFS3a&S3bldTrFHCla
FXUCIbET7 > TOENEEFE L. X1 Y FS4chH'E
Lonfd, 8onf-ZsEEIE. A7 HYCak
C2bicREEINExd, 7713, JvF ¥ Clak
C2bICHHRIFTINTULVEEL T, J>FrHClak
ClhaFRELZFY, DFIL. INOSDBEIIHEIERDEF
EBICEON, BREFHITDANIONA TS 0%

MAXI N




SUPNLVDSHEITIfGE. A OFN,

12 |, 65Msps. 1.8V ADC

SWITCHES SHOWN IN TRACK MODE

INTERNAL
COMMON-MODE
BIAS*

M AXII
AVpp

INTERNALLY

GENERATED
INTERNAL COMMON-MODE
BIAS* LEVEL*

S2a S S5a
C1a
S S3a

MAX1438
i Sda C2a
IN_P ; . '

Sdc

b

o0& I |
St '

C2b

—Ppie

GND

INTERNAL
COMMON-MODE
BIAS*

+ — OUT
N 0TA
> o 00T
A +
C1b
0—'
S3b
S2b S S5h
INTERNAL INTERNALLY
BIAS* GENERATED

COMMON-MODE
LEVEL*

*NOT EXTERNALLY ACCESSIBLE

1. HNELANESE

NEELE T IN_P~IN_NEFD7FOTANIE. EEHER
Bnhdd, ZBMAHDBEEIE. HEZzRE1LT D
OIC. IN_PEIN.NDAHA VE-F VR E/INT VRS
BTLIES 0N,

V27U RER
(REFIO. REFADJ. REFP. &J&UREFN)

MAX1438l3. 1.24VD/N>Y RF¥y TUT 7L V2R
ZRELTCNETH ABEU T 7L REBETRET
HTEETEFXT, JIVAT—IVP7FOTEBANE
EII+FSRTY, FSR(TZILVRT—IVE&EE)IL. RHANS
ROENFT,

(0.700 x VReFIO)
1.24V

ZZT. VReriold. ABBEIIAHLTEREND
REFIO MEETY . VRerio= 1.24VDBEIZ. 7L
T—IVADEEIZ+700mV(1.4Vp_p)TY,

FSR =

MAXIMN

R 77L2XE—F

WENY RFv Y TU T 7LV 2REERERT DD
[Zld. REFADJZGNDIZ#ER L T<EE . WEB/X R
FryTUID7PLURIE. AT 7LV RIE—RD
1BE. BEREN120ppm/TD1.24VDVReri0%
ElLET, BENMSEDLDICIE. 0. TuFUED/N A
INZ AT Y %EREFIOEGNDDBICHFIFLTL 12
=0\, REFIOIIABREIEICY L THmA2000AXTY —
2L, o LZFd, REFIODE&RBLFa1L -3
[F75mV/mMATY, MAX1438hY/XD—45 T E—RD
& Eld. REFIOIFGNDIC L TTIMQZ B X DK% fis
ZTCTWFET, BEMNMAXT1438ICEINNESNBi5E8 L3
PDANA Ao O—ICEB T DIEE. AU 77 L2
EIFEEH EEEICT100ms(Crepp~GND = Crepn~
GND = 1uFDIBE) AW ETT,
MEREZMEIT DN, £/LIZADCOFSRODME /I
IKETDOEDHICIE. REFADJEGNDDE F /=13
REFADJEREFIODBICHfFITIEMEEZEML T 2
Sy ZOEMBICK DT, MAX1438DHER 7 7
L 2B ZDRFMEDRA+L% L THREL LT, [HEL
D7 2VRCEKDTIVRT—IVEEORE|DIEE T
BlZE0,

13
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MAX1438

SUPINLVDSHAfdE, A oZN.
12w I, 65Msps. 1.8V ADC

TWF_E(10pF typ)D A7 > EREFPHSGNDEH KU
REFNASGNDIC##H L. 1uFLLE(10pF typ)d
V7 HEREFPEREFNDBICEZE LTS,
nosodrvFoTid. JU Y NEROBUETT /N
A 2 TEBRIEDIFTEEL TS,

HNE)ITFPLRE—FR

NED T 7 L ZAE— R, MAX1438D) 77 LY
AEBEICEDHEATEET., EHOO/N—5(ICHB
D77 LR EFERIDZEEAREICLET, REY
TJ7L 25T E2—TIdB=HICIF. REFADI%
AVppll#E#Hi LT <&\, REFIOICZEL=1.18V~
1.30VOEREEML TLEE 0\, REFIOZO. 1pFLAE
DT TGNDIZ/NAM/XZLTL &0\, REFIO
DANAVE=F U AITMQEBAFT,

20v 2 AN(CLK)

MAX1438l3. AhoOvoFa1—T45A42ILH
20%~80% £ [LEBEDCMOSH e T Oy VESZZ T
&9, ABD TV RoOy ESTCLKE
BE L <. K213, @iftenizoOv o AR
MZRLET,

MAX1438MDMEDSNRIEEEZBFDHICIF. 7OV D
DYIHNESLLBITNEBYE A, PTOTAD
YT OIFCLKDIL LW Ty STiThhdizh. D
TUVDDIYZIITEDRYNSLKTIRENDHY
F9. DuFld. RKICKDODTEALADCHOEARSNR
MEEICERARZE5AXT,

SNR=20xlog (—)
2xmxfinyxty

Z 2T, INGT7FOTANBEREERL., {32 2T

LYo Y5TY,

PLLAA(PLL1. PLL2. PLL3)

MAX1438I3. AA70Y IDSEDERBOENIOY o
EezEmIDPLLZBACLNE T, hoOv D

Moo MAXIMN
MAX1438
CVpp—
DUTY-CYCLE
CLKH > AL
GND °

M2. o0V 2o AHERE

&1. PLL1. PLL2, BXUPLLIDIERRT

INPUT CLOCK RANGE
PLL1 PLL2 PLL3 (MHz)

MIN MAX
0 0 0 450 65.0
0 0 1 325 45.0
0 1 0 22.5 325
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

EBIE. MAX1438h o7 —5%200v 070 gD
DICEOLNE I ([P RTLYA IV ITEH]IDIESR),
RUIERHOANZOY J&EEICHEDT, PLLT. PLL2,
HIUPLLIEY hZBELTLLESY,

DRTLIAI VBN

M3lg. 7FOTAND. AAhoOvo. TJL—LES
BA. U7V IEN. BIOTVUTILT =5
HAODOEDBFRZRLFT. ZEB7FOTANIN_PE
IN_N)IZCLKIESDII LW Ty oTH T vTEn,
TERDT—Z136.500Y A IIEICT 1 251
HAICENE T, R4l ADEEADBRICDONTD
FHE2EBDY A IV IRERLE T,

20w 217 (CLKOUTP, CLKOUTN)

MAX1438(3. CLKOUTPECLKOUTNTER S NDZEED
0V IHNERATNE T, H4IRT LT, 2
PIWHAT=ZIFo0Y IHAOET Y 2 TMAX1438
MoOOYITIRSNE T, HATOY IDEREIL.
CLKOERE DB T,

7L —LESHA(FRAMEP. FRAMEN)
MAX1438l3. FRAMEPEFRAMENTIEBR S NDEED
TL—LEEGESZHBATNE T, H4ISRT LD,
TL—LBESESOILEYT VIR 12EY b2 UL
T—FZAM)—LDOKEEY M(DO)ITHIEL T,
TL—LESESORKRIE. ANDo0YTDREKRE
EEALTY,

)7 IEHT—%(0UT_P. OUT_N)

MAX1438ld. OUT_PEOUT_NTHER T NDZEEHN
B CERBERZRML I T, BRERIT. TT
HEESNTHS6.5ANTO Y I A JIEICENTY .
MBITRT LDIC. BAT—FIE HAoOvoOEmIT Y >
TLSB(DO)&%kBICZOVIT7 U hEnEd, K5IL.
FERLUTIVENT A I TIRERLET,

MAXI N




SUPINLVDSHAfdE. A oZN.
12 |, 65Msps. 1.8V ADC

§= 6.5 CLOCK-CYCLE DATA LATENCY =:
(VERaMEP - : W : m : xm : Wm : xm : xm xxx xm xm
VERAMEN)” 1 ‘ ‘ 1 ; ‘ : 1 1
(Vewkoutp -
VeLKkouTN)
(Vour_p-
Vout_n)
-~ I I I I D Se—— I
© OUTPUT ' ' ' ' © QUTPUT '
DATA FOR DATA FOR
SAMPLE SAMPLE N
N-6
*DUTY CYCLE VARIES DEPENDING ON INPUT CLOCK FREQUENCY.
3. JO—/N)L&¥14 320K
N+2
‘N :
(VIN_P - VIN_N) N+1 3
§< tsampLE > tsp > !

CLK _‘ | I | ’_
Ve T s [ | AR

(VeLkoute - Cr
VeLkouTn) i

(\@OUJT—_”N; | 0517 D67 0737 D817 D7 leN.;lDﬂNJi D05 D16 D215 D36 D4 D5 | D616 D75 D8 | D [D10w 0 111 of DO | D16 D2 | D3 s [ s D D6

*DUTY CYCLE DEPENDS ON INPUT CLOCK FREQUENCY.

M4, 2Z|m5 A I T3 ER

! tcH ! foL !
>

(VeLkoutp - " \ ‘
VeLKOUTN) ! 1

(Vout_p-
Vout_n) oo I

D1 | [

®5. LU7PIACHAS A I 2 T5#ER

MAXIMN 15
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MAX1438

SUPINLVDSHAfdE, A oZN.
12w I, 65Msps. 1.8V ADC

F2. 71 32— FZR(VRerio = 1.24V)

TWO’S-COMPLEMENT DIGITAL OUTPUT CODE OFFSET BINARY DIGITAL OUTPUT CODE
(T/B =0) (T/B=1)
VIN_P - VIN_N (mV)
BINARY HEXADECIMAL | DECIMAL BINARY HEXADECIMAL | DECIMAL | (VRgrio = 1.24V)
D11 — DO EQUIVALENT EQUIVALENT D11 — DO EQUIVALENT EQUIVALENT
OF D11 — DO OF D11 — DO OF D11 — DO OF D11 — DO

0111 1111 1111 Ox7FF +2047 1111 1111 1111 OxFFF +4095 +699.66
01111111 1110 Ox7FE +2046 11111111 1110 OxFFE +4094 +699.32
0000 0000 0001 0x001 +1 1000 0000 0001 0x801 +2049 +0.34
0000 0000 0000 0x000 0 1000 0000 0000 0x800 +2048 0
1111 1111 1111 OxFFF 0111 1111 1111 Ox7FF +2047 -0.34
1000 0000 0001 0x801 -2047 0000 0000 0001 0x001 +1 -699.66
1000 0000 0000 0x800 -2048 0000 0000 0000 0x000 0 -700.00

_2xFSR _ VREFIO
1158 -2XER SR - 700my x HAEEK

OXTFF
OXTFE T |
OXTFD 1 |

0001 L !
04000 4- 1
OXFFF £

0x803 4 !
0802 1 !
0x801 { !
0x800 +—

TWO'S-COMPLEMENT OUTPUT CODE (LSB)

20472045 1041 4204542047
DIFFERENTIAL INPUT VOLTAGE (LSB)

_2xFSR _ VREFIO
1158-2XE3 FSR = 700my x {REFL

OXFFF
OXFFE 1 !
OXFFD

0801 | !
0x800 -2
OX7FF 4

OFFSET BINARY OUTPUT CODE (LSB)

0x003 4
0x002 1 !
0X800 { !
0x000 {—

20472045 1041 4204542047
DIFFERENTIAL INPUT VOLTAGE (LSB)

M6. 2DMHMDmERB(/B = 0)

HH7— & B (T/B){EiERE
MAX1438DHAT—FFERIE. Oy I AAT/BICH
LT, A7ty baF 1) Elld20@mHBondnn
TY, T/BAO—0DiFEIF. HHTFT—FERIT2DHE
TY. T/BANADIFEIE. HAT—FEREIHATEY b
INAFITY, R, K2, BIOROERTIE. T+
CONEAETFTOTANDOBREZEELE T, 20
#HE#(T/B = 0)DIFE .

CODE1q
4096

F7Y A FU(T/B = )DIHFEI.

CODE;q - 2048
4096

VIN_p —~MIN_N =FSRx2x

VIN_P - VIN_N =FSRx2x

16

X7. /NAFDEERBET/B = 1)

ZZT. CODEqgld. R2IZRI ELDICT A 2FILHS
I—RDO10EHICHEELE T,

MAX1438D7 1 D FIVHEADBEEMERIS. TED
RN LTSS,

LVDS&H L U'SLVSIES(SLVS/LVDS)
MAX1438MDHEA(OQUT_P. OUT_N. CLKOUTP.
CLKOUTN. FRAMEP. BKXUFRAMEN)%ZLVDSL- X)L
E9BIBEIESLVS/LVDS&E O —IZ L. SLVSLARJILE
I BESIEISLVS/IVDSE /N1 ICLTL S, SLVS
LNILDEBESIE. DTE/NAICEEL T, BRI
HEA4x—TJILTLEEl, LVDSESLVSOH A
BEELARIICDODNTIE., [ESMEM(Electrical
Characteristics) | 3&k%& ZTE L2 & 0,

MAXI N




SUPNLVDSHEITIfGE. A OFN,

12 |, 65Msps. 1.8V ADC

LVDSFR /X% —>(LVDSTEST)

IANTOLYVDSFIFSLVSEANF v RIVTHAT A b
NG =2 A 2—TIVFDfHId. LVDSTESTZ/\A
ICLTLES e AT A MY =23 0000 1011
11019, BEEBFOHFSIE. LVDSTESTZO—I(C
BEN LTS RSWNT RIS =0T z=TILEh
£9)o

JEVE— FHEAI(CMOUT)

CMOUTIE. DCEE7FAJANBOIEE—R
o772 R ZRATNE T, ANZEDCHET DIEE Lét\
MAX1438%BRE T DEEDHATIEE—NE
VCMOUT@ﬁijE'Eti5OmVL\XWT‘—ﬁéﬂ't<fi
0\, BRESEIEDOEAIEE— REREIICMOUTA S
BRUHLTESIZEZBRBDHLET,

ZE#&IH(DT)

MAX 14383, ZEHIRT7(OUT_PEOUT_N, CLKOUTP
& CLKOUTN. FRAMEP&EFRAMEN)DRBIZZH o3>
D100QIHEZARNBE L TNET, T4 ViRIHEBDHRIH
DIIMNTHAEBICUNICEESINDE D —HDRIGE .
AV EDLEFLLBNWRFZHRTDDICH/IBEET,
FL—ZEMNELGA VFUE). F3A2E—F 2R
BREEDT7 T 75— /El Tl ZDHEEIIBIN T,
TERIFEBERRT DOICIIDTE/NTICES L. F/-
AR RTINS 2139 T8 —#&Rim) =HICIIDTZO—(C
LTS, ZERmEERTDE. OVppDHE
BAMNEBEAL T (X8SH),

IND—45% > FE—K(PD)

MAX1438I3. ZMAREBERESITEENIRREICER

LTCENDZWEMICERITDNT—F IO E—R%E

A TLWET,

PDIZINTOFvRRIVLERER) 77 L Z[EREOD/ N —

FOE—REFIELET, ND—F D o&A2—T)

IBOICIE. PDENAICEESH LT ZE 0, /XD —

o F—RTlE. DTHA O—DIEEIE. LVDS/SLVS

DEHNDDENA VE—F 2 RIHW342Q0TT, =&

LVDS/SLVSEADEAA > E—F > Zid. DTA/NA D

BEIE. 100QTY, /NT—F D VEFDOIZERSHEER

[CDVTIE. [EBKHF4(Electrical Characteristics) 3R

HBIEBELLEE 0 UTFIE, XD —F 0 F—RIZEBITS

FPFOTADET 4 oY IVEDOREZRLET,

e INP. INNO7ZFOTADEIREADT > Tho
#fo

e REFIOlIZ. GNDIC L TTIMQ % % 2Kin%E F:1F,

MAXIMN

OUT_P/
CLKOUTP/

3 F FRAMEP Zo- 509:)_

100Q § 100Q

L g5

OUT_N/ T
CLKOUTN/

FRAMEN

MNAXI/
MAX1438

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

(8. —E#kim

e OUT_P. OUT_N. CLKOUTP., CLKOUTN,
FRAMEP. BXUOFRAMENIZ. DTA'O—MDIBEI(IC
3. HAXRTBIZHN342Q0%#REF, DTHA/NALD
BEIE. ZEIHARTIIZERTEICT100Q %= FF,

RE 77 L ATHELTNDESIZ. ND—F T

NoDUDITA Ty THBIFZEENICIT100mMsTY

(CrRepp&EGNDR. B KU CrepnEGNDEIC 1uF A 32#%) o

N T 7 L 2EFERBLTNDIBEIF. T4 97 YT

BEBIEAB) TP LA RZANIKELZ T,

PTVr—a iER

REBU I 7L RCEDTIVRT—IVEEI DIRE

MAX1438(3. 10%(£5%)DTIV AT — I REHLE%
AREICLE T, ZIVAT—IVEEZE/NT DIzHIlIS.
25kQ~250KkQDAMIFEREBR I/ lIRT Vo a X =5
(Rap)) ZREFADJEGNDDEIZEML T ZS 0,
TR —IVEEZIKT DzHICIE. 25kQ~250kQ
DE2EZREFADJEREFIODBICEML TS ZE 1Y,
ROL. 2DODARERLBMRZERL T,

AR, RapyE7FOT 7NV T—IILEBEDZLED
RERzRLET,

FSR = O.7V(1 + @)

RaDJ
REFADJ&EREFIOME ICHE#H S Ni=Rap)DIBE IS

17

8EVIXVIN



MAX1438

SUPINLVDSHAfdE, A oZN.
12w I, 65Msps. 1.8V ADC

ADC FULL-SCALE = REFT - REFB

REFERENCE-
SCALING
REFT AMPLIFIER

REFB

REFERENCE

\I\BUFFER
REFIO

0.1uF
v 25kQ
250k
REFADJ

B CONTROL LINE TO
DISABLE REFERENCE
BUFFER

I|H|—0

i’

25kQ
250k

AKX/

MAX1438 AVee AV /2

X9. ADCOVIN R —)VEEZRE I DOEsE

|%R=07vb-lg¥9)

RaDJ
REFADJ&EGNDDRBIC#ER: S N/=Rap DIHE 1.

S REEDER
RFASYZ(H10)E. Y FILTY RAAY —RER
EREEFESICEBRIDZIEMLCBERHBLEZIT,
MAX1438MAHTEVE— RBEF. foix = 65MHz
DIFE. 0.76V(typ)ICNET/NA PRENET, 22
T 1D RS UZADSRENTONETH, 2TV T7Y T
NSURBEBRTDE, RBEHEENT S ENT
EFT, T, ARTUTBEDAARSANASD
ESREEERTD L. SRNAEAERETDI &
LTEET,

IS8, WMINR, BIUERLL7D b
MAX1438ICI13. EREMRL 17T bDEREFIENDE
Td, ERLA7D NDEEIZDIVTIZ. MAX1434/
MAX1436/MAX1437/MAX1438MDEVFY hDT—%
D= hESRBLTLLES W, 1 VP05 R E=R/NR
[z BD=HIC. RAERT/NA XA %ZFE DT, T
DINAIINZ AT T HETEBRY FT/INA ZTEDT
T. CENIBADCEEL@EICEEE L TLZE Y AVpp
H2@WFND0. N uFDEZ I v o372 TGNDIC
INAINZLTLFEE Y, OVpp&E2.2uFAEEO. TpFD
Wty o3 FHTEGNDIZ/NAM /XL TL 2
o CVppZE2.2uFUEE0 M UFDAINIES I Y o
A7 HTGNDIZ/NA /XA LTLESE 0,

18

10Q

0.1uF

V\N_|

IN_P

AKX
MAX1438

MINI-CIRCUITS
ADT1-1WT

IN_N

39pF

10. S U REBEANERE

TRLENT S RTL—VEBRTL—VDOZBEMRIL.
EBELNIDOEEREUEZERERLET, MAX14380D
IOV REVEERIVZR—I R/ REEALIZ VR
TL—NZEHEL TS0\ MAX1438l3. K15
O ADIT T REHFICDNTIZ. EBEI Y AR—
Z RNy RERICKELE T, o2 R TL—2I3.
JAZDZBNTA I RATLDIS Y RTL—2h
SRBEL TS ZEE 0,

BRT A OYIVES FL—XRIF, B T7FOJM—2X
DORIITTCEELTLES L. INRTDESZA Y
3L LT. BAICHITANTL SN
EZH7OTANEREOEGL A 70 NEFFRICL T,
IRTCOBFEEZEEVYEICEH L TND I EEHER
TLIES W WMBPBAADLA T MIZDNTIE,
MAX1434/MAX1436/MAX1437/MAX1438MEVFY b
DTF—5— =SB LTLEE 0,

INDA—TEE

B IEEH M4 (Integral Nonlinearity : INL)

BAFEREIT. REOTEBBLOEDOERDOD
RETY. MAX1438MBE5E. ZOERISA 7Y b
ERMFREZ XV(EMICLERITEERMOEIR =%
BARBERTY . INLOREIF. IXTDRTYTT
AMESN. T—A T —XDRENTEIRFMEIRIC
EHEHINTNET,

W9 IEEH 1% (Differential Nonlinearity : DNL)

WHAIEERMEIT. EBEOX T Y TIRE 1LSBOEEESED
ECTYd, 1LSBUATODNLEEEMRIGICE DT, I vy
O—RAPBNWZE. BLUOREBMHAMERAETHD
ZEDMREFENE T, MAX1438Di55. DNLORES.
IRTCDRATYTTHESN. T—XMT—ADREH
BKMIF4 (Electrical Characteristics) & ICEEEH =
TWZFET,

MAXI N




SUPNLVDSHEITIfGE. A OFN,

12 |, 65Msps. 1.8V ADC

#7t&w FeRZE(Offset Error)

7ty MREIL. EROTEBMAIEENERBE
ETRIZBNTOMICEBL —EL T2 ER T 4REIER
T9d, MAX1438mi5&. BERMNELI Y RXT—)l
T4 U IVENEBIIE 7O ANBEA-1/2 LSBT
HDEZTITRBYET(ROBLUT), 2BA Ty MRE
I AESNZI Y RRT—)LEBREBENA I YR
2T =)L EBBADREDRKEZITY,

FI18552=(Gain Error)

FEREIL. EBROTEBHOMEMN BRI LIRERS
HMOMERENNIBLS—HL TN ERT MHEEIEE
T9, MAX1438MBE. MEBREITANESI N7
2=)LEEORT—ILOMBRRDENSIEEM AL
IV —=)LbEPORT—IVOBmMBRADEEZE LS|
L\=fETY,

INTR—FFT/NA Z(MAX1438)DigE. 7ILRT—)b
BRAII20@HE N TIZOXTFEN SO0XTFR(7 =7
v NNA S TIZOXFFEA S OXFFR) T, TOX T —)b
BRAIF20@ETIZOXx800m150x801 (A4 71w b
INAF 1) TIEOX000H 50x001) T,

20X b—%(Crosstalk)

O S=213. FE7FAOTADDMDAIHL SN
BB NTLWB2HLZERLE T, MAX1438DI55.
5.3MHz, -0.5dBFSO7F+OJESEZ1DOF v 1)L
([CEPMLAEAS. 19.3MHz. -0.5dBFSM 77+ 0O A
EBEEDIDICF P RIVICEBMUE ., FFTAB.3MHz
D7 FOATAALEBMEN=F v LIS L TiThN
F9, COFFTF—oN15. 270X S—=2UH'5.3MHzE
19.3MHzO@IRIEDZEZE L TREESNE T,

P IN—F i (Aperture Delay)
TIN—F VB (tap) 3. T U ToOy oM E
Ty s, BEBOY Y TIVBRERBSREDETEERS
N2BETY, N11&aZBEE0,

FIN—F+ 2w 7 (Aperture litter)
TIS—F 1 v E (A TS —F v BIEICH T DY
TILBDIISDETY, BITAETELEE L,

E8 3 /A4 XLk
(Signal-to-Noise Ratio : SNR)
TADIINY U TILH O REICBBEINICRTEDIEE.
BHRMBASNRIIZILRYT =)L 702 A1 (RMSTE)
M. RMSEFLEREGRBRE) YT BT, BEN
BEZNENTO7-T4 2571/ A X3, 8FLEE
DHICEDTEHIEDEN. ADCORERENE Y M)IC
BEEERLZT,

SNRdB[max] = 6.02dB x N x 1.764B

MAXIMN

CLK
— oD

ANALOG

INPUT AV NV VAT

— - l— ta

SAMPLED

TH HOLD TRACK HOLD

B11. PIN=F vy 5/ BRELER

ERBRICIE. EFL/ A ZIUANIC, =TI/ 14X,
Uo7 VR/AX, 2090295 RBED/) AX
V=2 HYUFET,

MAX1438mi54&. SNRIFRMSESDRMS / A X3
IR ERSZEICELOD>TEHSENE T, RMS/ 14X
3. EXK. RADEDODDEHEKR(HD2~HDT)., HXU
DCATEY hERLSFAF X MNEAREETDINRTD
AR NIRDESHET,

EEW/AMX + FH

(Signal-to-Noise Plus Distortion : SINAD)
SINADIZ. RMSEES®D. RMS/ A XZ+FEHAHIT DL
ERBDIEICEOD>TEEHENE T, RMS/ A X+FEH
I, ERREDCH Y FERBRL T4+ NEKREZE
TDINTDARY MUEREEHZFF T,

B¥MEY ¢

(Effective Number of Bits : ENOB)

ENOBIZ. BEDANBRMS IO T TL— K

ICBITBDADCOIAF Iy oeEERh LT, BE

FEADCDEBREIIEFIL/ A XDHN DK FT,

TIVAT—VIECE ATIRRAICE 9 2ENOBIZIRE A S

BHINEY,
ENOB=(SINAD—1.76)

6.02

2ERKEEH

(Total Harmonic Distortion : THD)

THDIE. ANESICEFIND2RIVDEDODDSHED
RMSHFID, EXEZDEDICW I DLETT, Inld.
AFDEDICERhENET,

\/v22 +V32 + V42 + V52 + Vg2 + Vg2
Vi

THD =20 x log

19
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MAX1438

SUPINLVDSHAfdE, A oZN.
12w I, 65Msps. 1.8V ADC

RTYPRI2V)—, F4F v oL
(Spurious-Free Dynamic Range : SFDR)
SFDRIF. EFR(ZRAESHKSD) DRMSIRIED. JRICK
ERRT) T ZAESFDRMSIE(DCH 7ty M ERRL)IC
WITBDTINIMBETDETT, SFDRIZ. F+ 7%
BEEICLTTINIVEM(IB)TERhENET,

MEZREH

(Intermodulation Distortion : IMD)

IMDIZ. 2DDAN M= DR ANND —ZEE

ETBDSTAFIMNERBRETDIM2~IMSHEEZRBIED

2NT—Td, FEANS—=2LN)IZ, -6.5dBFSIC

HlITDMBETT, HEZRFREIILLTDBYI T,

o 2RMEBEZHEIE(IM2) i f1 + fo. fo - fy

o BMMEZEHEIE (IM3) : 2 x f1 - for 2 x fo - f.
2xfr+fo. 2xfp+14

o AXRMEEZEAIE (||\/|4) 3 X f1 - fg\ 3 x f2 - f1\
3Xf1 +f2\ 3Xf2+f1

o DRMBEZIHEIBE(IMS): 3 xf1 - 2 xfo. 3xfo-2xf1.
3xfr+2xfo. 3xfp+2xf

3RBEZR

(Third Order Intermodulation : IM3)

IM3IE. 2DDAN b—=2f1ELDEANNT—HEES

TDFTAFRXNERMETOIRMBEZRBIEDE/NT —

T9o EANM—=2LANIIZ, -6.5dBFSICHITDE

T9Y, IAMEZREEIL. 2 xf1 -fo. 2xfo-f1o 2x

f1 +fo. 2xfp +f1TT,

IMESHEME(Small-Signal Bandwidth)

EBDAIN—L— O ADCOMEEZEFIBRL & (VKD
IZ. -20.5dBFSD7F+0OJ ANIMESHADCICIIZ S

20

NEd, DTS, TAOYINEBRBERDIRIEA3DB
BRI DRA 2 PETADERENZA—TEnE T,

7 VN — 18 (Full-Power Bandwidth)

-0.5dBFSO7F0OJ AN KESHADCICIA S,
T AU INEBERDOIRENIIBEBE T 2R 2 b &
TANBRENZA—TENEd, DKL RS,
TIWNT = ADNHEREARME L TERINE T,

ME~ v F > J(Gain Matching)

BV YFIIE. 8DDADCF v #ILITNTOFBEA
BWMCEDEERLS —HLTWDhERTHEERIZTY,
MAX1438TII. FEYYFIId. BL5.3MHz,
-0.5dBFSO 7+ OJESZINCO7FOIdANF v
FIVICEIME B2 EICKDTHESNET, 2hod
FFOTANIE65MspsTH T voEn, kgD
BARENTELGHIF U (Electrical Characteristics) &
ICNBY Y F U IELTIBEATREINET,

{18~ v F > Y (Phase Matching)

IR~ Y FIE. 8DDADCTF v 4RIV ITRTOAMIEA
BWNCEDERERLL—HLTW2hZERT HEERE
T49, MAX1438mig&a. v v F 73, BL
5.3MHz. -0.5dBFSO 7+ OJESZIRTOFFO7
ADF T RIVICEIMT D EICEDTRHESNE T,
NSO 7FOTANIE65MspsTH > T v TdEh,
MEOBRXREN [ESHFE(Electrical Characteristics))
RICHMBYYFIELTERMNTCEEHINE T,

MAXI N




SUPINLVDSHAfdE. A oZN.
12w I, 65Msps. 1.8V ADC

MAX1438
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TQFP
14mm x 14mm x 1Tmm

MAXIMN




MAX1438

SUPINLVDSHAfdE, A oZN.
12w I, 65Msps. 1.8V ADC

NYr—o

(CDOF=F—NIBHEHINTND/NY T — KIS BFRARMEINTNDEIIRY FtHA. BHOD/ VY Tr—J1ERIE.
japan.maxim-ic.com/packages = TS BT =\, )

For the MAX1438 exposed paddle variation, the package code is C100E-2.

2N

8 PLACES
11/13°

[CZ 0.05]

N,
A= OEh3ehE
I/ b VITH LEAD FINISH \\
{ | !
\ nusﬁuan 0.09/0.16 ]
\ " o i /
\ 1
\
\,
N,

! /
—— b1—> y
BASE METAL 7

-

——
—— o AA
o = o =
1T 11
DETAIL ‘A’

CPTION PER ODD LEAD SIDES

EXPOSED PAD SIZE

=

===

1 11
DETAIL ‘A’
EVEN LEAD SIDES
0" MIN.
ATUM 0.08/0.20 R.
A2 PLANE
(os| [T _?_i
1
A AIJ R. 008 HIN.—/ | A [0.25)
020 MIN-~| GAGE PLANE
' ) b1t
TA s 1.00 REF.

ZVI 71 X1 VI

PROPRIETARY INFORMATION

TG
PACKAGE OUTLINE, 100L TQFP, 14x14x100mm
WITH EXPOSED PAD OPTION

APPROVAL [DOCUMENT CONTROL NO.

21-0116

=V |1 |
B |5

22

14x14x1.00L TQPF, EXP. PAD.EPS

MAXI N



SUPINLVDSHAdE. A oZN.
12w I, 65Msps. 1.8V ADC

NYTr—o(mE)
(ZDF—=F—MIBEHINTND/ N Tr—IHKIE. BFESRBENTNDEIIRY B A BHD/ VYT — BRI,
japan.maxim-ic.com/packages = S BT =\, )

For the MAX1438 exposed paddle variation, the package code is C100E-2.

NOTES:
15. METAL AREA OF EXPOSED DIE PAD SHALL BE WITHIN
- ﬁé"ﬁg‘,ﬁ’m‘;{‘"[’ TOLERANCING CONFORM TO 0.30mm OF THE NOMINAL DIE PAD SIZE.
/3N DATUM PLANE LTLJLOCATED AT MOLD PARTING LINE 16. COUNTRY OF ORIGIN MUST BE MARKED ON THE PACKAGE.
AND COINCIDENT WITH LEAD, WHERE LEAD EXITS
PLASTIC BODY AT BOTTOM OF PARTING LINE.
SYM ALL DIMENSIONS ARE IN MILLIMETERS
/3\. DATUM [A=B ] AND[ D] TO BE DETERMINED AT
CENTERONE BETWEEN LEADS WHERE LEADS EXITS B w NOM. MAX. NOTES
PLASTIC BODY AT DATUM PLANE[ H ]. A —~ —~ 120
/A T0 BE DETERMINED AT SEATING PLANE[C ]. Ay 0.05 e 015 13
[c] e 0.95 1.00 1.05
5N\ DIMENSIONS D1 AND Ef DO NOT INCLUDE MOLD D 16,00 BSC. 4
PROTRUSION. ALLOWABLE MOLD PROTRUSION IS 0.254mm % 1400 BSC. 38
ON D1 AND E1 DIMENSIONS. - 1200 BsC "
6. *N° IS THE TOTAL NUMBER OF TERMINALS. E1 14,00 BSC. 7.8
L 0.45 0.60 0.75
2\ THESE DIMENSIONS TO BE DETERMINED AT DATUM PLANE l l
i N 100
‘ e 0.50 BSC.
8. THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM b 017 0.22 0.27 )
OF PACKAGE BY 0.15mm. bl 0.17 0.20 0.23
DIMENSIONS b DOES NOT INCLUDE DAMBAR PROTRUSION. ccc id e 0.08
ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.08mm didol e e 0.08

TOTAL IN EXCESS OF THE b DIMENSION AT MAXIMUM

mfféﬁ,g’%%g"ﬁDT‘,‘:‘EB‘F‘SO.CLANN"T BE LOCATED ON EXPOSED PAD VARIATIONS
D2 E2
10.  CONTROLLING DIMENSION: MILLIMETER PrG. CobEl min T now T wax T v T nam T wax
11. MAXIMUM ALLOWABLE DIE THICKNESS TO BE ASSEMBLED C100E-2 7.7 8.0 8.3 7.7 8.0 83
IN THIS PACKAGE FAMILY IS 0.50mm. Cl00E-3 | 62 65 68 62 65 68
CLO0E-6 | 4.7 5.0 53 47 5.0 53

12. THIS QUTLINE IS NOT YET JEDEC REGISTERED.

&M IS DEFINED AS THE DISTANCE FROM THE SEATING »,
PLANE TO THE LOWEST POINT OF THE PACKAGE BODY. / VI / J K I / VI

PROPRIETARY INFORMATION

14. EXPOSED DIE PAD SHALL BE COPLANAR WITH BOTTOM Tme
OF PACKAGE WITHIN 0.05mm. PACKAGE OUTLINE, 100L TQFP, 14x14x1.00mm
VI Bt i Gy
21-0116 B 2/2
- =1 - "D T169 -005 1 EEHBXERERE3-30-16 (KUY 1EI)
LFIN IV KRS TEL. (03)3232-6141 FAX. (03)3232-6149

VHEILARR2ICVFOLEBIHEAZNCEEMADREBOFERICDOVWC—IEEZANNINRET, BEFHF>MEVAEIBPEESNTHEEA,
VEILSHERTELS<EBRRULEZEE Y SEMNZERL I T,

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 23
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