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MAX1437

SYPILVDSH A1 E, OV,
12w I, 50Msps., 1.8V ADC

ABSOLUTE MAXIMUM RATINGS

AVDD 0 GND ... 0.3V to +2.0V
CVpDp to GND ... ..-0.3V to +3.6V
OVDPD 0 GND oo -0.3V to +2.0V
IN_P, IN_Nt0 GND ..o -0.3V to (AVpp + 0.3V)
CLK 10 GND ..o -0.3V to (CVpp + 0.3V)
OUT_P, OUT_N, FRAME_,

CLKOUT_ 10 GND...oeovovoeoveeee -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 Tmm

(derated 47.6mW/°C above +70°C).........ccccevvinenns 3809.5mW
Operating Temperature Range ..........c...ccoeeeee
Maximum Junction Temperature ............ccccccoviiiiiinnnn.
Storage Temperature Range ..............
Lead Temperature (soldering, 10s)

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 = 0.1uF, Crerp to GND = 10pF,
CREFN to GND = 10pF, fcLk = 50MHz (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 +2 %FS
ANALOG INPUTS (IN_P, IN_N)
Input Differential Range ViD Differential input 1.4 Vp-p
Common-Mode Voltage Range VoMo 0.76 \
Common-Mode Voltage Range (Note 3) +50 Y
Tolerance
Differential Input Impedance RIN Switched capacitor load 2 kQ
Differential Input Capacitance CIN 12.5 pF
CONVERSION RATE
Maximum Conversion Rate fsMAX 50 MHz
Minimum Conversion Rate fSMIN 4.0 MHz
Data Latency 6.5 Cycles
DYNAMIC CHARACTERISTICS (differential inputs, 4096-point FFT) (Note 2)
) . . fiN = 5.8MHz at -0.5dBFS 69.9
Signal-to-Noise Ratio SNR dB
fiIN = 19.3MHz at -0.5dBFS 66.5 69.7
Signal-to-Noise and Distortion fIN = 5.3MHz at -0.5dBFS 69.9
) ) SINAD dB
(First 4 Harmonics) fiN = 19.3MHz at -0.5dBFS 66.5 69.7
) ) fiIN = 5.3MHz at -0.5dBFS 1.3
Effective Number of Bits ENOB dB
fiN = 19.3MHz at -0.5dBFS 11.3
. ) fiIN = 5.8MHz at -0.5dBFS 96
Spurious-Free Dynamic Range SFDR dBc
fiIN = 19.3MHz at -0.5dBFS 79 94
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SYUFPNLVDSHITIfTE. A OFN,

12w I, 50Msps. 1.8V ADC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, external VRerio = 1.24V, CreFio to GND = 0.1pF, Crerp to GND = 10pF,
CREFN to GND = 10uF, fcLk = 50MHz (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
o . fiIN = 5.3MHz at -0.5dBFS -96
Total Harmonic Distortion THD dBc
fiN = 19.3MHz at -0.5dBFS -90 -79
. ) ) f1 = 5.3MHz at -6.5dBFS
Intermodulation Distortion IMD f5 = 6.3MHz at -6.5dBFS 90.7 dBc
. . f1 = 5.3MHz at -6.5dBFS
Third-Order Intermodulation IM3 f5 = 6.3MHz at -6.5dBFS 98.7 dBc
Aperture Jitter tAd 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 LSBRrMS
i Clock
Over-Range Recovery Time tOR Rs = 25Q, Cs = 50pF 1 cycle
INTERNAL REFERENCE
REFADJ Internal Reference-Mode
Enable Voltage (Note 4) 01 v
REFADJ Low-Leakage Current 1.5 mA
REFIO Output Voltage VREFIO 1.18 1.24 1.30 \
Reference Temperature o
Coefficient TCREFIO 120 pPpM/°C
EXTERNAL REFERENCE
REFADJ External Reference- AVDD -
Mode Enable Voltage (Note 4) 0.1V v
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 | Vewmour | 0.76 v
CLOCK INPUT (CLK)
) 0.8 x
Input High Voltage VCLKH CVoD \
0.2 x
Input Low Voltage VLKL CVoD \
Clock Duty Cycle 50 %
Clock Duty-Cycle Tolerance +30 %
Input at GND 5
Input Leakage DN pA
Input at AVpp 80
Input Capacitance DCIN 5 pF
MAXIW 3
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MAX1437

SUPNLVDSHAfdE. A oZN.
12w I, 50Msps., 1.8V ADC

ELECTRICAL CHARACTERISTICS (continued)

(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 = 50MHz (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
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 VOHDIFE | RTERM = 100Q 250 450 mV
Output Common-Mode Voltage Vocm RTERM = 100Q 1.125 1.375 Vv
Rise Time (20% to 80%) tRL RTERM = 1009, 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 = 100Q 220 \
Rise Time (20% to 80%) tRS RTERM = 100Q, CLOAD = 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
AVpD Supply Voltage Range AVDD 1.7 1.8 19 \
OVpD Supply Voltage Range OVpDp 1.7 1.8 1.9 \
CVpD Supply Voltage Range CVbD 1.7 1.8 3.6 \
PD=0 348 390
PD=0,DT=1 348 mA
AVpD Supply Current |AVDD fin = 19.3MHz —
at-0.5dBFS | pD = 1, power-down,
. 1.16 mA
no clock input
PD=0 79 100
PD=0,DT=1 103 mA
OVpp Supply Current lovpD 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 Icvop diodes on CLK input, Figure 2 0 mA
Power Dissipation Ppiss fiN = 19.3MHz at -0.5dBFS 769 882 mwW
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SUPILVDSH 13 E, FoZ N,
12w I, 50Msps. 1.8V ADC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, external VRerio = 1.24V, CreFio to GND = 0.1uF, Crerp to GND = 10pF,
CREFN to GND = 10uF, fcLk = 50MHz (50% duty cycle), VpT = 0, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

PARAMETER | sSYMBOL | CONDITIONS | MIN  TYP  MAX [ UNITS
TIMING CHARACTERISTICS (Note 6)
(tsAMPLE / (tsamPLE /
Data Valid to CLKOUT Rise/Fall top Figure 5 (Note 7) 24) 24) ns
-0.15 +0.15
CLKOUT Output-Width High tcH | Figure 5 tSA“f;LE/ ns
CLKOUT Output-Width Low tcL  |Figure 5 tSA“q';LE/ ns
(tsAMPLE / (tsamPLE /
FRAME Rise to CLKOUT Rise tcF Figure 4 (Note 7) 24) 24) ns
-0.15 +0.15
(tsampLE / (tsampLE /
Sample CLK Rise to FRAME Rise tsF Figure 4 (Note 7) 2) 2) ns
+ 1.1 +26
Crosstalk (Note 2) -95 dB
Gain Matching Cam fiN = 5.3MHz (Note 2) +0.1 dB
Phase Matching Cpm fiN = 5.3MHz (Note 2) +0.25 Degrees

LEVIXVIN

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.

See definition in the Parameter Definition section at the end of this data sheet.

See the Common-Mode Output (CMOUT) section.

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.

Measured using Crerp to GND = 1puF and Crern to GND = 1uF. teNaBLE time may be lowered by using smaller capacitor values.
Data valid to CLKOUT rise/fall timing is measured from 50% of data output level to 50% of clock output level.

Guaranteed by design and characterization. Not subject to production testing.

Note 2:
Note 3:
Note 4:

Note 5:
Note 6:
Note 7:

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

FFT PLOT FFT PLOT
(16,384-POINT DATA RECORD) (16,384-POINT DATA RECORD)

CROSSTALK
(16,384-POINT DATA RECORD)

. foLk = 50.1523789MHz | 1o | fowk=50.1523789MHz g ; MEASURED ON CHANNEL 1, |2
10 fiv=5.304814MHz |2 101 fiy = 24.0097118MHz 2 10 WITH INTERFERING SIGNAL {2
-20 An=-058BFS {2 -20 | An=-050BFS g -20 ON CHANNEL 2 {

-30

SNR =69.959dB
SINAD = 69.950dB

% -40 THD = -96 6350Bc % -40 | THD =-90.672dBc % -40 CROSSTALK=103dB 1
= 50 SFDR = 96.503dBc o -50 | SFDR=93.694dBc o -50
[=} [=) [=}
2 -60 2 -60 2 -60
R s 0 ™ R
HD3 || —
40 HD2  HD3 &0 / \ b N(N2)
-90 /' ./ -90 1 4 X -90 \‘
-100 { y i -100 H -100 - e
-110 -110 -110 W
0 5 10 15 20 2% 0 5 10 15 20 25 0 5 10 15 2 2
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
MAXIMN 5

30 | SNR=69.707dB

SINAD =69.672dB

fingnt) = 5.304814MHz
fingne) = 24.0997118MHz




SUPNLVDSHAfdE. A oZN.
12w I, 50Msps., 1.8V ADC

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

MAX1437

TWO-TONE INTERMODULATION DISTORTION BANDWIDTH SIGNAL-TO-NOISE RATIO
(16,384-POINT DATA RECORD) vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY
0 . 1 . 72 .
fiNgn1) = 5.299375MHz | £ 0 SMALL-SIGNAL E E
10 fiN(e) = 6.299775MHz |2 SN EowoTH )2 7 5
-20 Ani--650BFS {2 1 -20.508F g 5
A e T ) FULL-POWER Y [N - 0 r—r
s 0 IMD-9%0.7dBc | ) BANDWIDTH 69 T —~——]
£ 0 M3-9870Bc 1 3 0.00BES \ _ 68 —
o 50 S 4 =
g = \ = o
E 60 Z 5 =
z 3 \ 2 6
s -0 -6 \
-80 7 \ 65
-90 -8 ‘ 64
100 1 I | | n 9 63
10 0 62
0 5 10 15 2 % 1 10 100 1000 0 20 4 60 8 100 120
FREQUENCY (MHo) ANALOG INPUT FREQUENCY (MH) fiv (MH2)
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 . 55 s 100 -
71 5 -60 G % A E
- E ) 2 Z
—_ 65 90 ——
69 — . ™
~— 0 8 <
= 68 = =<} g \
g N s 75 B 80
S 67 2 = N
E = 80 v Z 7
5 66 A
-8 70
65 J —
_ A
64 90 / — 65
63 -95 | 60
62 -100 55
0 20 4 60 8 100 120 0 20 4 6 8 100 120 0 20 4 6 8 100 12
fin (MHz) fin (MHz) fin (MHz)
SIGNAL-TO-NOISE RATIO SIGNAL-TO-NOISE PLUS DISTORTION TOTAL HARMONIC DISTORTION
vs. ANALOG INPUT POWER vs. ANALOG INPUT POWER vs. ANALOG INPUT POWER
72 - 72 - 55 .
fiv = 5.304814MHz 5 fiy = 5.304814MHz g i = 5.304814MHz g
67 // g 67 // 2 60 2
/ s P E 65 // AN ]
62 62
Py g " AN
57 v 57 v
a _ = 75
g £ £
S // = ,/ S g \
=
7] / = / = 85 \
47 e @ a4 v ) \
42 ,/ 0 // 90 N
-95 N
37 37 -100
2 ) -105
0 B 2 A5 A0 50 B 25 2 A5 0 50 0 B 2 A5 A0 50
ANALOG INPUT POWER (dBFS) ANALOG INPUT POWER (dBFS) ANALOG INPUT POWER (dBFS)
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SYUFPINLVDSHIAfdE, A oZN.
12w I, 50Msps. 1.8V ADC

REIEREEE)

(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, internal reference, differential input at -0.5dBFS, fiN = 5.3MHz, fcL.k = 50MHz
(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
105 o 7 - 72 o
fiy = 5.304814MHz g fin = 5.304814MHz g fin = 5.304814MHz g
100 E 7 5 7 5
95 /~ = 70 : 70 e
90 / 69 69
;_g 85 // g 68 g 68
= 80 v = o g 67
& 75 // > 66 S 66
70 // 65 65
65 \\_, 64 64
60 63 63
55 62 62
30 25 20 5 -0 50 10 15 20 25 30 35 40 45 50 10 15 20 25 30 35 40 45 50
ANALOG INPUT POWER (dBFS) fouk (MHz) oLk (MH2)
TOTAL HARMONIC DISTORTION SPURIOUS-FREE DYNAMIC RANGE SIGNAL-TO-NOISE RATIO
vs. SAMPLING RATE vs. SAMPLING RATE vs. DUTY CYCLE
75 ——— . 105 ——— - 73 .
fin = 5.304814MHz 2 finy = 5.304814MHz 8 fin = 5.304814MHz E
-80 g 100 g 2 g
7
-85 95 0
g g —— g
S 9 — S 9 =
= AT TN 2 g "
= %)
% / AN & 68
67
-100 80
66
105 75 65
10 15 20 25 30 35 40 45 50 10 15 20 25 30 35 40 45 50 30 35 40 45 50 55 60 65 70
fork (MHz) fork (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 <
iy = 5.304814MHz ' fiy = 5.304814MHz p finy = 5.304814MHz g
7 g g |t g
5 -80 g 95 g
7
10 _ -8 o
8 3 3
% 69 é 90 g 85
w w
68 %5 —] 80
67 —
-100 75
66
65 105 70

MAXI N

DUTY CYCLE (%)

DUTY CYCLE (%)

DUTY CYCLE (%)
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SUPNLVDSHAfdE. A oZN.
12w I, 50Msps., 1.8V ADC

REIEREEE)

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

SIGNAL-TO-NOISE RATIO
vs. TEMPERATURE

73
foLk = 50MHz

7 Fin=19.8MHz
4096-POINT DATA RECORD

MAX1437 toc22

n

70
69

SNR (dB)

68

67

66

65

-40 -15 10 35 60 85
TEMPERATURE (°C)

SPURIOUS-FREE DYNAMIC RANGE
vs. TEMPERATURE

95
foLk = 50MHz

94 Ty =19.8MHz

93 |4096-POINT DATA RECORD

IAX1437 toc25

92
91
90
89
88
87
86
85

SFDR (dBc)

-40 -15 10 35 60 85
TEMPERATURE (°C)

OFFSET ERROR
vs. TEMPERATURE

0.04

0.03

MAX1437 toc28

0.02

0.01

-0.01

OFFSET ERROR (%FS)
o

-0.02
-0.03

-0.04

-40 -15 10 35 60 85
TEMPERATURE (°C)

IavoD (MA)

GAIN ERROR (%FS)

SINAD (dB)

73
72
4l
70
69
68
67
66
65

360
350
340
330
320
310
300
290
280

0.6
0.4
0.2
0
-0.2
-0.4
-0.6
-0.8
-1.0
-1.2
-1.4

SIGNAL-TO-NOISE PLUS DISTORTION
vs. TEMPERATURE

TOTAL HARMONIC DISTORTION
vs. TEMPERATURE

foLk = 50MHz

-90
-91

i = 19.8MHz
4096-POINT DATA RECORD

MAX1437 toc23
IAX1437 toc24

-92

-93

-94

-95
-96

THD (dBc)

-97

98 ok = 50MHz

299 }fin=19.8MHz
40967P0‘|NT DATA‘RECORD

-40 -15 10 35 60

TEMPERATURE (°C)

SUPPLY CURRENT
vs. SAMPLING RATE (AVpp)

-100

85 -40 -15 10 35 60 85

TEMPERATURE (°C)

SUPPLY CURRENT
vs. SAMPLING RATE (0Vpp)

85

MAX1437 toc26
"MAX1437 toc27

80

—

75 /

lovop (MA)

e

65 7

60

0 10 20 30 40
fork (MHz)

GAIN ERROR
vs. TEMPERATURE

55
50 0 10 20 30 40 50

fork (MHz)

INTEGRAL NONLINEARITY
vs. DIGITAL OUTPUT CODE

0.5

0.4 I

1AX1437 toc29
MAX1437 toc30

0.2

0.1

INL (LSB)
o

-0.1
-0.2

-0.3

-0.4
-0.5

-40 -15 10 35 60
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512 1024 1536 2048 2560 3072 3584 4096
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SYUFPINLVDSHIAfdE, A oZN.
12w I, 50Msps. 1.8V ADC

REIEREEE)

(AVpp = 1.8V, OVpp = 1.8V, CVpp = 3.3V, GND = 0, internal reference, differential input at -0.5dBFS, fiN = 5.3MHz, fcL.k = 50MHz
(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
g AVpp = 0Vpp E AVpp = 0Vpp g
1.2500 1.25
/ /
_/
./'/__ . /
2 = =
= £ 1.2490 212 //
= = =
1.2480 123
03 1.2470 122
0 512 1024 1536 2048 2560 3072 3584 4096 17 18 19 20 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 a
| AVpp = 0Vpp £ AVpp = 0Vpp E
135 g g 2
E 0.768 o8 H
1.30
—
= 1.25 ————_ % 0.766 = 0.766
2 1.20 3 B
& 3 =
= s £ 0764 £ 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 2.1 40 15 10 35 60 85
IReFi0 (uA) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
CMOUT VOLTAGE
vs. LOAD CURRENT
18 5
16 g
14 =
12
= 10
3
08 ~_
0.6 T —
04 —~
0.2
0
0 500 1000 1500 2000
lcmout (1A)
MAXIM

LEVIXVIN



MAX1437

SUPILVDSH I E, A OZN,
12 |, 50Msps. 1.8V ADC

i 5 AR
T E4 " B
1,4,7,10, 16, 19, 22,
25, 26, 27, 30, 36, 89, GND T2 Re $RTDOCNDIHFZRB UEMICERL TS0,
92, 96, 99, 100
2 INTP Fr2IVIOEFZFOIAN
3 INTN FrRIIOa7FaJd AN
5 IN2P F ¥ 2IV2METFATAN
6 IN2N FrrI20&a7FOJAN
8 IN3P FvXIL3DETZFOT AN
9 IN3N FRILIDETHOTAN
11 12 13 15 37-42 7FOJBEA. AVppZ+1.7V~+1 QVOBRICEREL TS\, 7/ A ZITHRRITRL 1
6. 87 88 ’ AVDD 0. 1WFA 7 TAVppEGNDIC/ WA/ SZ LT 12, 2.2%%1@:_@%: 127 TAVDOEIR
1O TL—2%CNDTL—UNINAISALTL S0 IRTDAVppIF AR UEBMEH L TS0,
14, 3‘%50%51* 70, NC. | BEBL. WEBTEESNTLEEA.
17 IN4P Fv 2IADETFOTAN
18 IN4N FrRIADETHOTAN
20 IN5P FYRIIEDETFOTAN
21 IN5N FrrIIo0ET7FOTAN
23 IN6P FRIV6DIET7HOT AN
24 IN6N FyRI6DEaT7TFaOIAN
28 IN7P FYRIITOET7FOTAD
29 IN7N FrRILTOET7FOTAD
30 oT 2ERIHDER, EBHNRTEDI100QDONERIFEERT DICIF, DTE/NTICLTLSE
S\, HAOKImEBRIRLGWESIE. DTZO—ICLTL /2S00,
33 SLVSIVDS EEENESHRADERAS, SLVSHAZZIRYT DT ‘\SLVS/W%/ \IZLTLES Y,
LVDSH A% BIRT BI2Id. SLVS/LVDSZO—ICLTLIZE 0,
o0 OBREAN. CVpp&+1.7V~+3.6VOBRICEREL TS\, 2. 20FEDIY
34 CVpD FUHEXFNZ0NUFO YT B TCVppZEGNDIZ/NA /SR LTL S, T/INARIZT
TEBRLEPEBLTNANZRA T Y ERELTLES 0,
35 CLK )T RCMOSZOY I A
43 46.49. 5457 60 i) K5/ EBRAS, OVpp%+1.7V~+1 QVOBRICEHL T 231 7/ ICTEZRUIEL
63 64 67 71 74.77 OVpp 720 1UF 2272 TOVppZGNDIC/ VA /N2 LTS &L, 2.2pf£xt®_j<§:§§ 27 A TOVppEIR
PO R TL—2BEGNDTL—INAISZALTLEE W $ARTOOVppii ¥R LB L T<E S0,
44 OUT7N F 2L 7TDOELVDS/SLVSH A
45 OUT7P | F¥RILTDIELVDS/SLVSH A
47 OUT6N F 2)L6MELVDS/SLVSH A
48 OUTeP | F+RILBMIELVDS/SLVSH A
52 OUT5N | FrRILBDELVDS/SLVSH A
53 OuUT5P F 7 #*JUBMIELVDS/SLVSH A
55 OUT4N F+ #ILADELVDS/SLVSHE S
56 oOUT4P | F ¥ RILADIELVDS/SLVSH A

10

MAXIN




SYUPILVDSHEHAHE, AOZN,
12y |, 50Msps., 1.8V ADC

iimFERAA(#R &)

HF E4 B gE

58 ERAMEN a7 —LELVDS/SLVSHEH, EE 7L —ABNDIEY Ty SHAENT—F 2 M) —LD
FLLWDONMBICEIILET,

59 FRAVEP | E7L—LEIILVDS/SLVSHI, E&8 T L —AHADI LY Ty IHHAT—F XN —LD
ELLDOMEBICEIILFT,

61 CLKOUTN | &MLVDS/SLVS> U 7Z)Ibody 2HH

62 CLKOUTP | IEMLVDS/SLVS> U 7)LoOyoHA

65 OUT3N F 2)L3DELVDS/SLVSH A

66 OUT3P F % )L3MIELVDS/SLVSH A

68 OUT2N F 2)L20D&ELVDS/SLVSH A

69 ouT2pP F 2)L2MIELVDS/SLVSH A

72 OUT1N F )L 1DO&ELVDS/SLVSH A

73 OUT1P F 4 #JLTDIELVDS/SLVSH A

78 OUTON F+ 2)LODELVDS/SLVSH A

79 ouToP F+ 2)LODIELVDS/SLVSH A
LVDST R MXZ—>2DA =T o HAT R NG —2%A 2—T ) 5I21E. LVDSTESTA

80 LVDSTEST | /\1IZLTLEELN0000 1011 1101 MSB—LSB), 77FHOJZBSEREEFIC. TR M XFT—2
F—5ILSBEKIEE LIZHENTYT, BEENIEICTDITIE. LVDSTESTZO—IZLTL S\

81 PD INTD—F VDA IRTODF v RIVEI T 7 LU RE/IND—F D0 5(21E. PDE/NA
LTS, BEEMEICTDICIE. PDZO—ICLTLES0,

82 PLL3 PLLEIIANSZ, EHMICDNTIE. R1A2SBLTLIES0,

83 PLL2 PLLEIEIA N2, EHMICDINTIE. R1ESBLTLLES,

84 PLL1 PLLEIEAS T, EMICDNTIE. R1ESBLTLLES,

85 B EAERDBRAD, NAFTUHAEREEIRT DI, T/BENAIZLTLEE . 20
BHHENATEREBIRTB(CIE. T/BEO—ICLTL LS,
BUT7LVRINAINZHE . TWFLAED T (10pF. typ)&ZREFPEREFNDREIC3E R L

90 REFN TWFAED T F 5 (10uF. typ)ZREFNEGNDORBIICHEREL TLZE Y, 2ADDIAVTY
Hiz7) 2 MPCOEMDE LEICT/NA RICTEBRRIAELTRELTLEELY,
EUT7LUZNA N2, TWFAED T F 2 (10pF. typ)ZREFPEREFNDREIZ1E#T L.

91 REFP TWFED T2 (10uF, typ)ZREFPEGNDDRIICHE#EL TLEE L\, TNSDOIVTY
H137 2 MPO)EMDEBILEICT/INA RICTEBRUIFELTERBLTLSEE Y,
U277 LY RAN/EA. RE) 77 L > XEE(REFAD) = GND)DIE&EIE. U7 7L

93 REFIO HAOBEIF1.24VTT, 9881 77 L > 2EE(REFAD] = AVpp)Dia&ld. REFIOICERE
LIz 77 L RBRZMMLTL2E 0 0. TpFLAETGNDIZ/NA /X2 L TLEE LY,
NERE/ZIIAZL ) 77 LV RE— ROBIRBIOU 77 L ZBEDAH, RED 7 7L

o4 ReFaDy | AET RDi5&EIE. REFADJZGNDICE#EEHRL TS AU T7L 2V XE—RD
BE13. REFADJZAVppllEZEFHRL T2\ U7 LU RBEE— RDBSIE. RS
D77 L RCEB IR —)VEBOBEIDEESBL TS0,

o ovout | AEYE-RU TP LUREERA. CMOUTW, DCREET U — 3 VBICASNIEY
E-—RBEEHHLET, 0. 1pFAEDO T TCMOUTZGNDIZ/NA /X2 L TLEE LY,

97 INOP F#IJLODIET7FOTAS

98 INON FRIODETHOTAN

— EP TORR—=ZR/XY R, EPISGNDICERCIERS N TINVET, EPZGNDICIERL TS /S0,

MAXIMN 1

LEVIXVIN



MAX1437

SUPILVDSH I E, A OZN,
12 |, 50Msps. 1.8V ADC

Q2720232547 I5

REFADJ REFIO REFP REFN PO AVpp OVpp DT SLVS/LVDS
A
Y VvV VY v y y
CMOUT < REFERENCE SYSTEM iR | MAXAM outPUT [ LYDSTEST
MAX1437 CONTROL < B
IcMV*
INOP ol 28 121 > 0UTOP
INON > ADC SERIALIZER > OUTON
IN1P > m 12-BIT , 124 » OUT1P
PIPELINE
NN > o 7 SERIALIZER > OUTIN
;
: LVDS/SLVS
: OUTPUT
3 DRIVERS
e D PIPELINE / 121 > ourre
IN7N > ADC 7| SERALIZER > OUT/N
: > FRAMEP
; » FRAMEN
oL crock ; oL > CLKOUTP
CIRCUITRY 6x > CLKOUTN
A A A
CVop PLLI PL2  PU3 GND

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

EES 0
ADCDOMAX143713. BREESEZEDIHICTE
EAN. N TS24 T7—FF70F v, BXOT+
CHNIS—BEERBATNET, ADC/X1A TS 1
TP—=FTOFVICEDT. ABTRUREN=TVTIL
IFEoOVIHA TN EIRINAToA VB EET
LEd, BRESNT a4 DX IVERIT U T7IEES .
LVDS/SLVSHEA R4 N\ZBL TEEHSENE T, AD
oOEADFTTOWROO Y I ADIEEIL, 6.500 Y70
TFAOITT,

MAX143713. AHDEEANBEEL=8DDERI DTS
EZEBFvRINEHBATNET, T/BF1 OFILAAIC
KOT. HAENAF U FIZ20BHICHELTL
SV JO—NIUINT—=F T ICED>T, BEIEHEND
RARICHFEIENE T,

12

ADEEE

13, ADNT/HERBOERRNZRLCWNEd. hFVD
E—RTIE. R4V FS1, S2a. S2b. S4a. S4b.
Sba. HKXUSHbIFFALTNNE T, TEEEMEEIT.
AAYFS4abXUS4bzR@ L C2EOI T2
(C2adBKUC2D)ICANESZET TILLET, S2ak
S2blF NS RAVF U E U ZRANRT T (OTADIEY
E-FrZREL. STECARICAMNTARDREZY >
T2 ILET. RIT. A Y FS4a. S4b. Sba.
HXUSELA A NIEIC, R4y FS3a&S3bldTx
ToHClabsLUCIbET7 VTOEHE#ER L. 21U F
S4ch'BALoNE T, BONLEBEEIE. AT
C2alC2blilfRFENE T, 73, AVTUH
C2alC2blcHMERIFENTUINVEL T, AT Y
ClacClbZzFREL T, RIS, TNOHDEIFETERD
EFERICESN. BEEHIDANND/NA TS
Bt N9,

MAXIN




SYPNLVDSHTIHE, A5 N,

12y |, 50Msps., 1.8V ADC

SWITCHES SHOWN IN TRACK MODE

INTERNALLY
GENERATED
INTERNAL INTERNAL COMMON-MODE
COMMON-MODE BIAS* LEVEL*
BIAS*
MNAXI %
AVbp ¢
MAX1437 cia
* s
C2a
IN_P . -
+ — OUT
Sdc S 0TA
¥ - ‘ outT
INN——o—o * E—
S4b 0%
0—|
b
GND L g
S2b
INTERNAL
COMMON-MODE INTERNAL INTERNALLY
BIAS* BIAS* GENERATED
COMMON-MODE
LEVEL*

*NOT EXTERNALLY ACCESSIBLE

X1. AELANEE

IN_P~IN_NBED7FOTANIE. ESEEEH=NE T,
EZBANDBEI. HEZEELLT DIZHIC. IN_PH
FUINNDADA VE=F VRZ/NTVASEBTLE
=0

)27 7L XHER(REFIO. REFADJ.
REFP. &XUREFN)

MAX1437(31.24VORER/N> REw Y T T 7 LU
HZHBATWNEIN. AU T 7L XABETEETD
CEETEZEY, IR —=)ILb7rO7Z S A NERE IS
+FSRT9, FSR(ZILZ—)L&E) . REXHSKD
5NnE9,

1.24V

ZCZT. VReriold. AEBEFLIEATLTER=ND

REFIODEETY . VReFio = 1.24VDIBEIE. 7L
T—=IVADEEIZ£700mV(1.4Vp_p)TY,

MAXIMN

REUT77L 2 ZAE—F

RE/N RFEY Y T T 7L V2 EBERFERT DI
REFADJZGNDIC#E#H L T</ZE Y. AB/NY RFwy
TUT7LURE AT 7L ZE— RDBE.
SBEREA 20ppm/TD1.24VDVREF0ZER L £,
ZEASESITIE. O VpFA DA IF/NA /X2 T
T ZREFIOEGNDD™ IS L T < /=&, REFIO
[FABREIES X L CERA2000AZ T/ —Z L. 2oL
9, REFIOD&ERILF 1L —232i375mV/mATY,
MAX1437Hh XD —F o EFE—RDEEIE. REFIOE
GNDICW L TIMQZBA2 2N ZHATLNE T, BIF
HMMAXT1437ICEIIE Nz & £/ IEFPDAY N A D
O—ICBRB T DIEE B 77 L X[ClIEgISEEE &
T hJ2Z12100ms(Crerp~GND = Crgpn~GND =
TuFDIBE) B ETY,

MEREZ@HET DN, £/IFADCOFSRDILAN
M NZ17DI121F. REFADJEGNDODE & /=ISREFADJ
CREFIODBICHATITIEMEBEZEML TS ZE LY,
CDI/IMBICE DT, MAXT437ORE) 77 LR
BEZDRMMBEDERA+D%ZTHELZ T, [HE) 77
LRSI T—IIVEEDOREIDIEZSRL T
ar=] AW

13
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MAX1437

SUPILVDSH I E, A OZN,
12 |, 50Msps. 1.8V ADC

GNDADTUFA ED 27 25 (10uF. typ)ZREFP&
SOUOREFNEDEICEHKE L. TwFMED YT
(10pF. typ)&ZREFPEREFNDEIZT/ A ZRET1) > hNEAR
DELUETT/NA XZTEDRYEZL THEHRL T
YA

AEBUITFLRE—FR

HER) 77 L ZAE—RTIE. MAX1437D') 7 7
LURBEICEBDHIEZTREE L. #HOI/N=5H
HB T 7L RA%FERIDIENTEET, RERU T 7
L2 &T4t2—7)I 9 5ICld. REFADJZAVppIS
EHLCT</eZ L\, REFIOICZRELZ1.18V~1.30V
DBEBRZEDMLTLZS e 0. TpFAEDTI T T T
REFIOZGNDIZ/N1 /Y2 L TLf2E Y REFIOD AR
AE=F U RITMQEBAZET,

o0v 2 AH(CLK)

MAX14373. Aho0voFa1—T145A42ILH
20%~80% £ ILEEDCMOSOAV/NFT)LoOy o
EES2RIMITET, SMIT IV ko000 o
ESCCLKZERF L T L=\, H21F. Bt n/c
0V I ANRNZERLTNET,

MAX1437DREDSNRItEZFDICIT. BIO VD
DYUIHWETT, 7FOTANT T U II3CLKDIL E
WLy ITIhndich. ZOT Y20y FISAEER
RUNSLTDRENHIE T, 2 VUYISADCORK
SNRMEEICIRFRZ5x. ENUSIRDAICEIET :

SNR =20 xlog (;)
2xmxfnyxty

ZZT. N7 FOTANERBZRL. YIS X T

LOOYOD YT TY,

PLLAA(PLL1, PLL2, PLL3)

MAX14373. ADo0v I D6EDRIRMDE D

OV IESZERT DPLLZHATNE T, HAhoOy

UESIE. MAX1437Th o7 =500V 077 M9 D

Moo MAXIM
MAX1437
CVop—
DUTY-CYCLE
CLK > A
GND ®

X2. v0v o AHEE

14

&|1. PLL1., PLL2, SXUPLLIDIERRT

INPUT CLOCK RANGE
PLL1 PLL2 PLL3 (MHz)

MIN MAX
0 0 0 45.0 50.0
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

EOICELNEI ([P RTLYAIVITEHIDIEZ
ZR). RNERHOAN IO Y IJ&EEICHEDT. PLLT
PLL2. BXUPLLIEY hZERELTLSZS Y,

DRATLILIVIEHS

K33, 7HOJAH. ABoOvo, TL—LEBIEH.
7oy odh. BROTUTIVTF—FHNB
DEFRERLTWNE T, ZEI7TOJANIN_PEIV
IN NJIZCLKEEEBDII LY Ty >TH ) oo n,
TIER DT —5136.500 Y A OIVEBICT 4 oI
HAICENE T, H4IZ. ANDEHABDOBRICDINT
DML 2EIBD YA I IRERLTINET,

20w o HA(CLKOUTP. CLKOUTN)

MAX143713. CLKOUTPECLKOUTNA ' S1BR S Nd
EFoOvIoENHEHBATHNET, R4IIRTELDIC.
ST EATF—FIIoOy oHAOEI Y DT
MAX1437h ooy or7ohanEd, HHhorOvo
DRERE#HIS. CLKOERHBD6E T,

7L — LB HH(FRAMEP, FRAMEN)

MAX 143713, FRAMEP&FRAMENA SR S N DEE)
TL—LEBIESZMATINET, RAIIRIT LD,
TL—LEBIESOI YTy 12EY M2 U7V
F—=FZ AN —=LDF%EEY NDOIZHIELTWET,
TL—L7ZA4 A NMESOAREKIZ. AhoOv D
DERBEBLTY,

Y7 IVEAT—5(0UT_P. OUT_N)

MAX14371%. OUT_PEOUT NALEBRE S NDREE
HAOZBL CEBERZIRBLET, ZRERIZ. U
TIVHBREBEINTHS6.5AHTOY I ATIEICE
SnFEd, H3CRTEDIC. HATF—2I3. BHY
OvoOEI Yy TLSBDO)A&%KEICIOY I TN
INFEd, oI, FHE)TIVEATA IV ITRE
RLTWET,

MAXIN




SYUPILVDSHEHAHE, AOZN,
12y |, 50Msps., 1.8V ADC

i: 6.5 CLOCK-CYCLE DATA LATENCY >

v PMDFTL T PP T W W W
VERAMEN)” 1 1 1 1 ; 1 : 1 ;
(VeLkoutp -
VeLkouTn)
(Vour_p- : : ‘ ! ‘ ‘ : !
Vout_n)
-~ 3 3 3 3 D Se—— 3
© QUTPUT ' ' ' ' © QUTPUT '
DATA FOR DATAFOR
SAMPLE SAMPLE N
N-6
*DUTY CYCLE VARIES DEPENDING ON INPUT CLOCK FREQUENCY.
3. JAO—/N)&¥14 320K
N+2
N :
(VIN_P - VIN_N) N+1 3
§< tsampLE > tsF >

CLK _‘ \ | | | ’_

il ™ RN AR
—> - :

(Vewkoute - Lo

VoLkoutn) -y

(\(,()(;JJT—_”N) | o517 D67 0737 D817 D7 lD10N.7lDﬂN.7i D05 D16 D215| D3| D4 D5 | D616 | D75 | D8 D9 [010n D111 DO s | D15 D23 D31 s | s | D5 i

*DUTY CYCLE DEPENDS ON INPUT CLOCK FREQUENCY.

M4, 2Zmy 1 I VIR

: tcH : :
P

(VeLkoutp - r \‘
VeLkouTn) ! ‘

(Vour_p-
Vout_N) bo I

D1 | R

®5. LUFPIACHAS A I 2 T5#ER

MAXIMN 15
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MAX1437

SYPILVDSH A1 E, OV,
12w I, 50Msps., 1.8V ADC

F2. HH 33— FR(VRerio = 1.24V)

0x7FF
Ox7FE

TWO'S-COMPLEMENT OUTPUT CODE (LSB)

OXTFD 1 !

0001 L !
04000 4- 1
OXFFF £

0x803 4 !
08021 !
0x801 4 !
0x800 +—

20472085 0 4

42045 +2047

DIFFERENTIAL INPUT VOLTAGE (LSB)

OXFFF
OXFFE { !
OXFFD

0801 4
0x800 -
OX7FF 4

OFFSET BINARY OUTPUT CODE (LSB)

0x003 +
0x002 + !
04800 1 !
0x000 {—

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 (VREFIO = 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
0111 1111 1110 OX7FE +2046 1111 1111 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 -1 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 _2xFSR _ VREFIO
158-2XFS8 £sp = 700my x FREEID 1158-2XFSR SR - 7o0my x BEEI0

20472045 0 4

42045 +2047

DIFFERENTIAL INPUT VOLTAGE (LSB)

M6. 2DHHMDmER#(T/B= 0)

X7. NAF) DEEBET/B= 1)

HAHTF—&RER(T/B). &EREH
MAX1437DHATF—sFRIE. Oy 2 AHAT/BICS
LT, A7ty bAFUDL FelZ20msanndng
OERICHEYET, T/BAO—DBESIF. EHATF—%
FERII2DOBEMTT, T/BHNADIEEIE. EHF—%
ERlEATEY MAFUTT, Rk, T2, M6BLU
M712&2T. FA2HIHAETFOTIADED
BENEESINTT., 208 (T/B = 0)DIEEIT :

CODEq

VIN_P = VIN_N =FSRx2x =~

16

ZF7ty MXAFUT/B = 1)DFEEIF.
CODEqg -2048
4096
Z 2T, CODEqpld. R2ICRT IDICTa oFILHEAD
d—RDO10EXICHEHLZF T,

MAX1437D7 4« D FIVHEHDBEEMERE IS, FJER
RU/phaLTLESE N,

VIN_P - VIN_N =FSRx2x

MAXIMN




SYPNLVDSHTIHE, A5 N,

12y |, 50Msps., 1.8V ADC

LVDS & X U'SLVS{ES(SLVS/LVDS)

MAX1437DH A (OUT_P. OUT_N. CLKOUTP.
CLKOUTN. FRAMEP. BXUFRAMEN)ZLVDSL )L
EFBBEIFSLVS/LVDSZO—(C LT, SLVSLAN)L
EFTBIHEEIFISLVS/LVDSE/NAICLTLEE 0,
SLVSLNILDIFE . DTZE/N\AIZERENL T, 2E#Rim
HEA—TIELTLEE 0, LVDSEIUSLVSDH S
BELNIVICDUVTIE, TElectrical Characteristics
BESHFM)IDRESBL TS0,

LVDS7R /X5 —2/(LVDSTEST)

INTOLYVDSFHFSLVSEANF v RIVTHAT A b
ING—2%A 2—TILTBICIE. LVDSTESTA/N\1ICLT
e BATAMNNY—21F 0000 1011 1101
TY., BEEFICTDICIE. LVDSTESTZ O —IZBRE)
LTLKESWNT A MY =T 42TV ET D),

JEE— FHEA(CMOUT)

CMOUTIZ. DCHEE7FOJALDBOIEE—RY
T7 L REMRBATNE T, ANWHDCHEESINDIES
. MAX1437%8R&) 9 DEIEOEHIEE— NEBE
EVemouTPHEAEEZ50MVEARIC—EH B TL /2
=0\, EREpEIEROH NI EE— FEEIFCMOUTZE
DHELTESZEEHELZT,

25 {&im(DT)

MAX143713. ZEE~77(OUT_PEOUT_N. CLKOUTP
&CLKOUTN. FRAMEP&EFRAMEN)DBIZA T2 3> M
100Q#KImZNBL CTWNET. T4 > DRImEFDI i
DIEFMNCENTICEERRES NDRIHE. 212 LD
LFLLBNWRHEHFI DDICRIEET, bL—2X
EWRSGAUFUL). Eld3A Y E-F U INFRES
D7 TV r—2320TlE. TOREIIEWMTY ., 2848
ImZ BRI DICIIDTZE/NAIC L. AR InETES
ZHId D (BE—#im)ICIIDTZO—ICL TS,
2ERIFZEIRT DL, OVppDHEBRNBEAL I T
(H8ZZH),

IND—4592F—F(PD)
MAX143713. ZIHAREBR ESITEENIRREICER
LT. ENEZWENICERT DN E—R%E
BATWET,
PDIZFRTDF 1L EREL 77 L > Z[EBED/ T —
FOVE—RZEFMLE T, NTD—FIEAIX—T
IWIBIZIE. PDENAICLTL 2S00 NT—=F T
E—RTIE. DTA'O—MBEIE. LVDS/SLVSMD T NT
OEHDEHA VE—F 2 2IHN342QTY, EZ8h
LVDS/SLVSHEAHDOE LA > E—F 2 Xid. DTAY\A
0)1% lF. 100QTY, NT—F U VIRDIZENEE
TARICDUNTIZ. [Electrical Characteristics(EBSFIFIE) |
DRZESBLTLEE . T /XD — 9“'7/% K~
CHTFBDT7FOTdADET A OZIELOREERL
L\ia_o

MAXIMN

OUT_P/
CLKOUTP/

‘ FRAMEP E:ZO - 509 :)_

1002 § 100Q

1—4@ Zp-50Q

0UT_N/ o f—
CLKOUTN/

FRAMEN

NAXIV
MAX1437

(e

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

M8. 2&FE#&in

e IN_P.
tDRf.
e REFIOIF. GNDIZX L TIMOQZBA 2B IN%Z RIT.

e OUT_P. OUT_N. CLKOUTP. CLKOUTN.
FRAMEP. BXUFRAMEN(Z. DTA O—DIEEE
HAXRTEIZH342Q % RiF. DTHA/NA DIBEII.
EHHEDRTIIZERTEIC100Q % REF,

RE) T 7L ATHELTNDIESIZ. /ND—F T

NoDITA 07y TIEEIE100ms(typ) T (Crepp&

GNDR. X UCRrepnEGNDEIZ TpF & IESR:) . AE6

D7 7L VR EFERALTNDEEIE. Y2107 YT

BSRIEAER) 77 LR RSANTIRELE T,

PTVr—>a 1ER

RBU I 7L RCKDTIVRTr—IVEBIDHE
MAX1437(3. 10%(£5%)D T IV 2T — )L RE %ﬁl%
PR—KLTWET . TIVRT—IVERZRENT DI
25kQ~250kQDAMIIF MR X /o IIRT 2 a X — 9
(Rap))ZREFADJEGNDDEICEH L T ES . T
2T —)VEBEZIL KT DICIE. 25kQ~250kQ DM
282 ZREFADJEREFIODBICHEH L T 2. H9IL.

2OMARELBRZETRLTNE T,

AR, RapyE7FOT TN RT—IVEBEDZEEED
BRERLTINET :

INNO7FATANIRABAART > Tho

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

ADJ
REFADJEREFIODRBICE#H i = N/cRaAp) DIFEIS ¢
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MAX1437

SUPILVDSH I E, A OZN,
12 |, 50Msps. 1.8V ADC

[¢
D)
ADC FULL-SCALE = REFT - REFB

REFERENCE-
SCALING

REFT AMPLIFIER
REFB

REFERENCE
\I\BUFFER

REFIO
0.1uF

I|H|—0

25kQ

TO 250k
REFADJ

CONTROL LINE TO
DISABLE REFERENCE
BUFFER

25kQ
TO 250kQ

N AKXV

MAX1437 AVee  AVge/2

[¢
)

X9. ADCOTIINRT— ) #E%ZRET DO

FSR = O.7V(1 _] _25kg)

ADJ

REFADJ& GNDODRB ICHE S N/cRap)DIEE

FS 2 RAEEDER

RFESZ(E10)E. > IIVIY FANRESZTE
EHESICEBIDIFBLIEV )1 -3 vaRH
LEd. MAXT437TDAHNIEVE— RBEE. fok =
50MHzDIZE. 0.76V(EYyp)ICABT/ XM 7 X=NnF T,
ZZTET D TID R RARENTNETA. RTY
T7VT SV RERBIRTDE. BEBHZRENTD
ZENTEEY, Floo ARTUTBEDATIEZAN
NODESIKEMNMERETDE. 2ERNLBEAZLET D
ZEBHTEEY,

ISR, NMNR, BLUEBHRLL7D b

MAX1437I2ld. SEERL A 7D SDEETHED
WETT, ERLAT7OMD)T7L2ZUIDNTI,
MAX1434/MAX1436/MAX1437/MAX1438DEV
FYbDT—F—brESRLTES . 125D
FRER/NMRICINZDIZHIC. REAXRET/NM X%
FEOT. INTDNANRAVFT T &ET/INA RIZT
TDRINE#ELT, TENIFADCEELAICEEBL T
S 0.TpFDOEZ I v oY F Y EAIIIC,
O NWFDEZ 2 w7 TAVppZEGNDIZ/ XA /X2
LT<Llzalye 2.20FMEDEZ 2 v o0 T o0&
WHYZ0. NuFD A>T 2 TOVppZaGNDIZ/ X1 /X2 L
TS, 220FMEDEZ 2 v o T LT
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10Q
0.1uF IN_P
V\N—| T
ML
MAX1437
MINICIRCUITS
ADT1-1WT
IN_N

X10. hSUREEETOY T ANEEE

(O MuFDEZ 2y o a0 FT Y TCVppZEGNDIZ/ XA
INZLTL2& by,

LIS RTL—VEBRTL—VDZEEMII.
BElLNIIDESEEMHERRLFIT, MAX1437M
ISV REVEERIVRR—IR/NNY REFLITZ YV
RTL—il#BHm L TS0, MAX143713. &1 >
O ZDIT S RERICDNWTIIER LY R7R—X
R/Xy ROEHRICIKELTWNET, 50 RTL—Id.
JAZDZENTADINATLDISZ R TL—>
DoREEL T2 0,

ERTAOYIMES ML—XRIS. BERT7FOT ML—X
DNORITTCEBLTLLES Y TNTDESZA YV
3B LT. BAICHITENTL S0,

ZHT7FTOTADEEEDLA 70 MEFHICL T, 9T
DEEBEZLEWHICEHITTLLES L\ WHHEAN
L1470 MICDINTIE. MAX1434/MAX1436/
MAX1437/MAX1438DEVH+Y hDTF—52— &
SHBL TS0,
NOA—HYER
Integral Nonlinearity(f&43 JEE #1%) (INL)

BOIEERMEIS. EEDOGEEBHMOED. BEHENSD
RETYd ., MAX1437MDiFE. COEBEHKIT. 77V
EEPIUONBEEN VIS NEBOEBR DR S
B3I NET, INLORZEIFERT Y STRHES 1.

JD—2X Mr—Z2DOfRZEISI[Electrical Characteristics
BESHEM) I ORICRESNTLET,

Differential Nonlinearity (% JEE #14)(DNL)
MPAIEERREIL. 1 LSBORBDR T TDigs BEEE
DETT, 1 LSBUATODNLEERKIZ. v T
O— RDEWEEREERBARIIL T & T, MAX1437
Dig&ElE. DNLOREIZZERTY ITAES N, T—
2 Nr—ZMfRZEILElectrical Characteristics(B&RH
B IDRIRENTINETS,

MAXIN




SYPNLVDSHTIHE, A5 N,

12y |, 50Msps., 1.8V ADC

Offset Error(# 7t FERE)

o7ty MEEIS. EROEBMAS VIILIRA VN
TEBNLEEERHE—HML T2 EEZRTHEEIES
T9, MAX1437MiF&EIE. 7HOTJdANERICHI=D
T-1/20LSBhHD & BENEI Y RXT—ILT A
DN ThNE T (R LURT), /N HR—Z
F7ty hBREIF. ELEIY RRT—-ILERBRE
BREME I Y RRT—ILEBREDREDRESTY,

Gain Error(F|f555E)

FMEBREIT. EBOGEBROBEEHNEBEENLEGIE
BAHMOEEE—HL T DIEEZRT HRERI T,
MAX1437D1BEIE. BES N TIVAT— VBB S
EPORT—ILVERREDEN S, BEME IV T—IL
ERRECEORT—ILEBBAEDEZS|INVzEDN
F/ERETY,

INAIR—ZFT/INA Z(MAX1437)DIgEE. TILZT—)b
BEAIZ2OEHBE AR TITOXTFE~OXTFFT(7# 7
v b/NAF 1) TIFOXFFE~OxFFF). EOX4—IL
BRERII20OHHTOXx800~0x801 T (#F 7z b
INAF 1) TIE0x000~0x001),

Crosstalk(ZOX b—2)

O =23, F7FATANMMEOTFOT AN
NoRMINT\DIEEZRLE T, MAX1437DI5E
(3. 24.1MHz, -0.5dBFSDO77+0OJESH 1 DDF+
FIVICEBIME . BIDTF+ 1IUIC5.3MHz, -0.5dBFS®D
TFOJESHEHMENE T, 5.3MHzDO7FOJES
HEPENF v *ILT. FFTAEFENE T, 2D
FFTA'S. 20X b—2135.3MHz& 24 TMHzD #x g
DEELTAESNE T,

Aperture Delay(7/\—F v iEiE)
TIN—=F BRI (tap) 3. T TdoOy oMk
DT yohs, EEOY YV TIVOEER SR E TORFBE
Td, MM1ZZSRBRLTIES0,

Aperture lJitter(PN—F ¥ v %)
TIS—F v {a)lE. PIN—FEEICSITD
HUTIEDIESDETT, H11ESRL TS0,

Signal-to-Noise Ratio(SNR)(fE§= ¥t / 1 XLb)
TFAOINT O TIVDSREICBESINIERTEDIBE.
PR ASNRIZ. RMSEFEIREBREBRE) T
57IVAT=)IL7F+OI AN RMSE)DEE TS, BE
NEERLEODRND7FOT-TA4 57 ILEER /A4 X3
SEFEBEEICELOD>TDOHAES TN, ADCDO 3 HEEREE
(NEY MW oRRICK D TEEMKRKOOSNET !
SNRdB[max] = 6.02dB x N x 1.764B

EEEICIE. EFL/ A ZXDIEFMNIC. S, U D7
LYR/AX o0V I 0FBEDEDHD ./ 41X
VAN DS IS

MAXIMN

CLK
<—tap

ANALOG

INPUT AV VAT

—l— ta

SAMPLED

TH W HOLD

1. 7IN—=F v 25 BREDLEFK

MAX1437Mi5Eld. SNRZEH T DI RMS/ A
AW T DRMSESDLEZERY &9s RMS/ A X2l
EXR. NN 06 D20 KHD2~HDT7), XUV
DCAT Y bR TAFRXMERBITODEINX
I NURADEFENET

Signal-to-Noise Plus Distortion(SINAD)

(BE MW /AMX + EFEH)

SINADZEH T 2213, RMS/ A X+FEHZICWTT D
RMSEESDLEEZRY X9, RMS/ A4 Z+EHICIF.
BERREDCATEY bR, TAFX NERHET
DEART MLEDHEENE T,

Effective Number of Bits(ENOB)

(BWEY M)

ENOBIC&K>T. BEDANBERMEG T TL— K
ICBITBDADCDT A F I v oMeEEREL 9, EEN
BADCOIZ—Id. EFL/ A ZXDIATHERINET,
TIVZ T —)VIEBORATRFICT T SENOBIZ. R A
SEHINET

ENOB=(SINAD—1.76)

6.02

Total Harmonic Distortion(THD)(£2SHHEH)
THDIZ, EXRZDEDICTT D, ANESDEKENS
6 DODEFERMSEETDLETT, Znld. RRADELDIC
REnZxd:

\/v22 +V52 + V42 + V52 + Vg2 +\y?

THD =20 x log v
|

Spurious-Free Dynamic Range(SFDR)
(RTYPRIV—, F4F3Iv oL D)

SFDRIE. 2BBICAZERI T T7ZEA(DCH 7Y b
ZR)DORMSEICH T2, EXR(BRESHKS)D
RMSIRIBDLEZ TNV TRLUIZEDTY,
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MAX1437

SUPILVDSH I E, A OZN,
12 |, 50Msps. 1.8V ADC

SFDRIF. FUT7ICFITDTFINIVETEREINET
(dBc),

Intermodulation Distortion(IMD)(1HEZHEH)

IMDIZ. 2DDAN M= BXKOF2DAS/NT —I(C

WD, TAFXMNERBITOIM2H 5IMEDEERZE

FEBOI/NT—TT, BAND =2 LANIUS -6.5dBFS

TY., HAZHABRIE. MTDEHLUTT,

o 2RMEEBZEIAEIM2) : f1 + fo. fo - 1y

o SRMEEEMBE(MI) 1 2 xf1-1fao 2xfp- 14,
2xfr+fo. 2xfo+ 1y

o ARMEBEZEFFE(IMA) : 3 xf1-fo. 3 xfo-11.
3xfr+fo. 3xfo+fy

o SRMEEEMEIME) 1 3xfi-2xfry 3xfr-2
xfio 3xfr+2xfo. 3xfo+2xfy

Third-Order Intermodulation(IM3)
(3REEZ)

IM313. 2DDAN F—H1 LTI DA S/INT —(C
WD, TAFXNERMETOIRBEZRBEDHK/\
J—T9d, EAN=2LXN)VIZ. -6.5dBFSTT,
IREEERAIEIT. 2xf1-fre 2xfr-f10 2xf1+
fo. 2xfo+f1 T,

Small-Signal Bandwidth(J\E S &#1%18)

EEDRI—L— N ADCOMEEZFIRL & V&K
212, -20.5BFSO 70T AN/IMESHADCIZERNN
ENFEd. RIS, TADYIVEBRBERDIRIEH-3dB
BRI DRETANBARBDSRA—TENZET,

20

Full-Power Bandwidth(7JL/X0D —&1#1§)

-0.5dBFSM 77O T ANKESHADCICEIINE . T
DHNEBERDIREN-3dB/NS < BDERETAS
BIRENZA—TEnE . TORI TI/INT—
ANFEBERERE L TERSNE I,

Gain Matching(fli§~v v F> %)

BT VFIIE. 8DDLADCF ¥ RILDOFENE
IC—H LT\ 2RREAERTHREIEETY . MAX1437
Diz&ld. BL5.3MHz, -0.5dBFSO7FOJES%
IARTOT7FATANF v RIVICEImML T, BV Y
FUINAMESNET, ChoD7FOJ AN
50MspsTH 7 rvoahn, RIEOEARE T
[Electrical Characteristics(BR4F M) | DRICK)E
YYUFUIELTABEMTRENTINE T,

Phase Matching(fiiif~v v F> %)

I~y F Il 8DDEADCTF R ILDOMMEHEL
IC—HL T2 REEEZRT HEEIEI T, MAX1437
DiHEIE. BUL5.3MHz, -0.5dBFSO 7+ OJE=%
INRTCO7FATANF v RIVICEImML T, (Y Y
FUONAESNET, ChoD7F+OJ AN
50MspsTH > 7 rvJan, MHOBRBRRET
[Electrical Characteristics(B8KI4FE) | RICAIMEY v
FUOELTEDEMATREINTINVET,
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SYUFPINLVDSHIAfdE, A oZN.
12w I, 50Msps. 1.8V ADC

MAX1437
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MAX1437

SYPILVDSH A1 E, OV,
12w I, 50Msps., 1.8V ADC

NYr—o

(COF—=F—MIBEHINTND/ YT — DR KRIE. BFENRMENTNDEIIRY FtEA. BHO/ VY T—JERIE.
japan.maxim-ic.com/packages = ZSB T I\,

)

For the MAX1437 exposed paddle variation, the package code is C100E-2.

8 PLACES

ijn/ia'

N
A= GLh0bs
/ b WITH LEAD FINISH
{ |
[
Vot
\ 0.09/0.20 w© 0.09/0.16
\ ' AN
\
\ l
\
\ /
\, 7/
N .

—— bl_»\_
BASE METAL ’,/’

\
\

7
/
/

OPTION PER
EXPOSED PAD SIZE

——
—— 0 AA
—— )=
1T 11
——
DETAIL A’

0ODD LEAD SIDES

CF':D | el

= =

T 11
TAIL “A*
EVEN LEAD SIDES
0" MIN,
] ATUM 0.08/0.20 R.
A2 PLANE
Cress| [ AN
1
&m—‘ R. 0.08 MIN.—/ | =
0-7" GAGE PLANE
020 MIN, =1
TAIL “B* 100 REF.

/v

Z1 X1 /i

PROPRIETARY INFORMATION

APPROVAL

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

[DOCUMENT CONTROL NO.

21-0116

= 1]
B |2
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SUPILVDSH 1T E, o5,
12w I, 50Msps. 1.8V ADC

NYT—I (RE)
(ZDT—=52—MIBHNTND/NNY T —IHKIE. RHRARBENTHD EIIRY EEA. RO/ VYT — BRI,
japan.maxim-ic.com/packages = SR TS\, )

For the MAX1437 exposed paddle variation, the package code is C100E-2.

NOTES:
15. METAL AREA OF EXPOSED DIE PAD SHALL BE WITHIN
K 2&3 'ﬂé‘,‘,’ﬂ’;‘;{_‘"" TOLERANGING CONFORM TO 0.30mm OF THE NOMINAL DIE PAD SIZE.
_/2\. DATUM PLANE TLILOCATED AT MOLD PARTNG 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
CENTERLINE BETWEEN LEADS WHERE LEADS EXITS L NOM. MAX. NOTES
PLASTIC BODY AT DATUM PLANE[ H]. A gy Py 120
A\ 10 BE DETERMINED AT SEATING PLANE[C ]. AL 0.05 e 0.15 13
Az 0.95 1.00 105
5\, DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD D 16.00_BSC. 4
PROTRUSION.  ALLOWABLE MOLD PROTRUSION IS 0.254mm o 14.00 BSC. 78
ON D1 AND E1 DIMENSIONS. - 1500 BSC "
6. "N" IS THE TOTAL NUMBER OF TERMINALS. Ed 14.00_BSC. 7.8
L 045 | 060 | 075
/7 THESE DIMENSIONS TO BE DETERMINED AT DATUM PLANE N 100
[H]. e 0.50 BSC.
8. THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM b 0.17 0.22 0.27 5
OF PACKAGE BY 0.15mm. bl 0.17 0.20 0.23
DIMENSIONS b DOES NOT INCLUDE DAMBAR PROTRUSION. cee et e d 0.08
ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.08mm ddd e e 0.08
TOTAL IN EXCESS OF THE b DIMENSION AT MAXIMUM
MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADUS OR THE.FOOT. EXPOSED PAD VARIATIONS
D2 E2
10.  CONTROLLING DIMENSION: MILLIMETER Pre CobEl min T o T vax T vv T o T wax
11. MAXIMUM ALLOWABLE DIE THICKNESS TO BE ASSEMBLED C100E-2 77 8.0 83 77 8.0 8.3
IN THIS PACKAGE FAMLLY IS 0.50mm. C100E-3 6.2 65 6.8 6.2 65 6.8
C100E—6 4.7 5.0 53 4.7 5.0 5.3
12. THIS OUTLINE IS NOT YET JEDEC REGISTERED.
A3\ A1 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 e
OF PACKAGE WTHIN 0.05mm. PACKAGE DUTLINE, 100 TGFP, 14x14x100nm
VITH EXPOSED PAD OPTION
APPROVAL DOCUMENT CONTROL. NO. REV a
21-0116 B |72
qF: = "17) \ = ﬁﬂé*t T169 -005 1 REHHBEX HBREFAE3-30-16 (KUY 1EI)
Q )L\ -/ J y =y TEL. (03)3232-6141 FAX. (03)3232-6149

VHFEIVLARRRICVFOLEBIHEAZINCEEMADREBOFERICDODVWC—tIEEZANIRET, BEFF>IEVREIBEESNTHEEA,
VEIVLASHERTEL<ERRUMEZEE I SHEMNZERLI T,
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