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ABSOLUTE MAXIMUM RATINGS

VDD IO GND ..o -0.3V to +3.6V Continuous Power Dissipation (Ta = +70°C)
OVppto GND........ -0.3V to the lower of (Vpp + 0.3V) and +3.6V 40-Pin Thin QFN 6mm x 6mm x 0.8mm
INP, INN to GND ...-0.3V to the lower of (Vpp + 0.3V) and +3.6V (derated 26.3mW/°C above +70°C)........cccc...cccn... 2105.3mwW

REFIN, REFOUT, REFP, REFN,

Operating Temperature Range ...........cccccoeveeenne.

COM to GND.....-0.3V to the lower of (Vpp + 0.3V) and +3.6V Junction Temperature .........ccoooovieiiiiiiis e

CLKP, CLKN, CLKTYP, G/T,

PDto GND ........ -0.3V to the lower of (Vpp + 0.3V) and +3.6V Lead Temperature (soldering 10s)
D11-D0, DAV, DORto GND...........

Storage Temperature Range................

-0.3V to (OVpp + 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

(Vbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), CrerouT = 0.1pF, CL = 5pF at digital outputs, V|N =
-0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65MHz (50% duty cycle), CRErp = CRerN = 0.1uF to GND, 10uF between
REFP and REFN, Ccom = 0.1pF in parallel with 2.2uF to GND, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta

= +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DC ACCURACY
Resolution 12 Bits
Integral Nonlinearity INL fIN = 20MHz +0.8 LSB
Differential Nonlinearity DNL l’\‘mzsﬁ)a“t/'u'jez* no missing codes over +030 095 | LSB
Offset Error VREFIN = 2.048V +0.1 +1.2 %FS
Gain Error VREFIN = 2.048V +1.0 %FS
ANALOG INPUT (INP, INN)
Differential Input Voltage Range VDIFF Differential or single-ended inputs +1 \
Common-Mode Input Voltage Vpp /2 \Y
Input Resistance RIN Switched capacitor load 15 kQ
Input Capacitance CIN 4 pF
CONVERSION RATE
Maximum Clock Frequency foLK 65 MHz
Minimum Clock Frequency 5 MHz
Data Latency 8.5 Clock
cycles
DYNAMIC CHARACTERISTICS (differential inputs, 4096-point FFT)
fiN = 32.4MHz at -0.2dBFS 67.2
Signal-to-Noise Ratio SNR fiIN = 1756MHz at -0.2dBFS 66.1 dB
fiIN = 250MHz at -0.2dBFS 65.1
fiN = 32.4MHz at -0.2dBFS 67
Signal-to-Noise and Distortion SINAD | fiN = 175MHz at -0.2dBFS 65.3 dB
fiN = 250MHz at -0.2dBFS 63.1
fiN = 32.4MHz at -0.2dBFS 81.4
Spurious-Free Dynamic Range SFDR fiN = 1756MHz at -0.2dBFS 76 dBc
fiIN = 250MHz at -0.2dBFS 68
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), CrerouT = 0.1pF, CL = 5pF at digital outputs, VN =
-0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65MHz (50% duty cycle), CRErp = CRerN = 0.1uF to GND, 10uF between
REFP and REFN, Ccom = 0.1pF in parallel with 2.2uF to GND, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta
= +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
fiIN = 32.4MHz at -0.2dBFS -79
Total Harmonic Distortion THD fiIN = 1756MHz at -0.2dBFS -73 dBc
fiN = 2560MHz at -0.2dBFS -67.3
. . fIN1 = 247.2MHz at -7dBFS
Third-Order Intermodulation IM3 fin = 253.6MHz at -7dBFS -73.3 dBc
Full-Power Bandwidth FPBW Input at -0.2dBFS, -3dB rolloff 700 MHz
Aperture Delay tAD 0.9 ns
Aperture Jitter tAd <0.2 PSRMS
Output Noise nouTt INP = INN = COM 0.6 LSBRMS
Overdrive Recovery Time +10% beyond full scale 1 Clock
cycles
INTERNAL REFERENCE (REFIN = REFOUT; VRerp, VREFN, and Vcowm are generated internally)
REFOUT Output Voltage VREFOUT 1.9 2.048 2.1 Vv
COM Output Voltage Vcom Vpp/2 1.65 \%
Differential Reference Output _
Voltage VREF VREF = VREFP - VREFN 1.024 %
REFOUT Load Regulation 35 mV/mA
REFOUT Temperature Coefficient TCREF +100 ppm/°C
L Short to Vpp 0.24
REFOUT Short-Circuit Current mA
Short to GND 2.1
BUFFERED EXTERNAL REFERENCE (REFIN driven externally, VREFIN = 2.048V, VRerp, VREFN, and VCcom are generated internally)
REFIN Input Voltage VREFIN 2.048 Vv
REFP Output Voltage VREFP (Vbp/2) + (VREFIN/ 4) 2.162 \
REFN Output Voltage VREFN (Vpbp/2) - (VREFIN/ 4) 1.138 V
COM Output Voltage Vcom Vpp/ 2 1.6 1.65 1.7 V
Differential Reference Output B
Voltage VREF VREF = VREFP - VREFN 1.024 %
) Source 0.4
Maximum REFP Current IREFP - mA
Sink 14
) Source 1.0
Maximum COM Current IREFP - mA
Sink 0.4
) Source 1.0
Maximum REFN Current IREFP - mA
Sink 1.0
REFIN Input Resistance >50 MQ

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vbb = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), CrerouT = 0.1uF, CL = 5pF at digital outputs, VN =
-0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65MHz (50% duty cycle), CRerp = CRerN = 0.1uF to GND, 10uF between
REFP and REFN, Ccom = 0.1pF in parallel with 2.2uF to GND, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta
= +25°C.) (Note 1)

MAX1211

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
UNBUFFERED EXTERNAL REFERENCE (REFIN = GND, VRerp, VREFN, and Vcowm are applied externally)
COM Input Voltage Vcom Vpp /2 \%
REFP Input Voltage VREFP - VCOM 0.512 Vv
REFN Input Voltage VREFN - VCOM -0.512 Vv
Differential Reference Input
rerent r pu VREF VREF = VREFP - VREFN 1.024 \%
Voltage
REFP Sink Current |REFP VREFP = 2.162V 1.1 mA
REFN Source Resistance IREFN VREFP = 1.138V 1.1 mA
REFP, REFN, Capacitance 13 pF
Com Capacitance 6 pF
CLOCK INPUTS (CLKP, CLKN)
Single-Ended Input High B _ 0.8 x
Threshold VIH CLKTYP = GND, CLKN = GND Vb \
Single-Ended Input Low B _ 0.2x
Threshold ViL CLKTYP = GND, CLKN = GND VoD vV
Differential Input Voltage Swing CLKTYP = high 0.7 \
Differential Input Common-Mode o
Voltage CLKTYP = high Vbp/2 %
Clock Duty Cycle 50 %
Clock Duty-Cycle Tolerance +30 %
Input Capacitance CIN 2 pF
DIGITAL INPUTS (CLKTYP, G/T, PD)
. 0.8 x
Input High Threshold VIH OVpD \
0.2 x
Input Low Threshold VL OVpp V
ViH = OV +5
Input Leakage Current a DD pA
ViL=0 +5
Input Capacitance CIN 2 pF
DIGITAL OUTPUTS (D0-D11, DAV, DOR)
D0-D11, DOR, IsiNKk = 200uA 0.2
Output-Voltage Low VoL Vv
DAV, IsINK = 600uA 0.1
DO-D11, DOR, ISOURCE = 200A O_\(/)DZD
Output-Voltage High VOH ' \
OVpbp
DAV, IsouRcCE = 600pA 0.1
Tri-State Leakage Current ILEAK (Note 2) <z5 HA

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vbb = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), CrerouT = 0.1uF, CL = 5pF at digital outputs, VN =
-0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65MHz (50% duty cycle), CRerp = CRerN = 0.1uF to GND, 10uF between
REFP and REFN, Ccom = 0.1pF in parallel with 2.2uF to GND, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta
= +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

D11-D0, DOR Tri-State Output

Capacitance Cout | (Note 2) 5 -

DAV Tri-State Output

Capacitance Cout | (Note 2) 5 .

POWER REQUIREMENTS

Analog Supply Voltage VbD 3.0 3.3 3.6 v
I VbD

Digital Output Supply Voltage OVpp 1.7 20 + 0.5V vV

Normal operating mode,
fiN = 32.4MHz at -0.2dBFS, 99
CLKTYP = GND, single-ended clock

Normal operating mode, mA
fiN = 32.4MHz at -0.2dBFS, 108 121
CLKTYP = OVpp, differential clock

Analog Supply Current IlvDD

Power-down mode; clock idle,
PD = OVpp

Normal operating mode,
fiIN = 32.4MHz at -0.2dBFS, 327
CLKTYP = GND, single-ended clock

Normal operating mode, mw
fiN = 32.4MHz at -0.2dBFS, 358 400
CLKTYP = OVpp, differential clock

Analog Power Dissipation Pbiss

Power-down mode, clock idle,
PD = OVpp

Normal operating mode,
fiN = 32.4MHz at -0.2dBFS, 10 mA

Digital Output Supply Current lovop | ©VbD = 2.0V, CL = 5pF

Power-down mode; clock idle,
PD = OVpp

MAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), CrerouT = 0.1pF, CL = 5pF at digital outputs, VN =
-0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65MHz (50% duty cycle), CRErp = CRerN = 0.1uF to GND, 10uF between
REFP and REFN, Ccom = 0.1pF in parallel with 2.2uF to GND, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta

= +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
TIMING CHARACTERISTICS (Figure 5)
Clock Pulse Width High tCH 7.7 ns
Clock Pulse Width Low tcL 7.7 ns
Data Valid Delay tDAV CL = 5pF (Note 3) 6.4 ns
Data Setup Time Before Rising _
Edge of DAV tSETUP CL = 5pF (Note 3) 8.4 ns
Data Hold Time After Rising Edge _
of DAV tHOLD CL = 5pF (Note 3) 6.6 ns
Wake-Up Time from Power-Down tWAKE VREFIN = 2.048V 10 ms
Note 1: Specifications 2+25°C guaranteed by production test, <+25°C guaranteed by design and characterization.
Note 2: During power-down, D11-D0, DOR, and DAV are high impedance.
Note 3: Digital outputs settle to ViH or V).
6 N AXIW
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IREE I
(Vbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), CrRerouT = 0.1uF, C| = 8pF at digital outputs, differential
input at -0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65.005678MHz (50% duty cycle), CrRerp = CReFN = 0.1uF in parallel

with 10pF to GND, 10pF between REFP and REFN, Ccom = 0.1uF in parallel with 2.2uF to GND, Ta = +25°C, unless otherwise noted.)
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REEERYE (KE)

(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = R_EFOUT (internal reference), CrerouT = 0.1uF, CL = 8pF at digital outputs, differential
input at -0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65.005678MHz (50% duty cycle), CREFp = CRefFN = 0.1uF in parallel
with 10uF to GND, 10uF between REFP and REFN, Ccom = 0.1uF in parallel with 2.2uF to GND, Ta = +25°C, unless otherwise noted.)
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IEEERE (RE)
(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), CRerouT = 0.1uF, C| = 8pF at digital outputs, differential
input at -0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65.005678MHz (50% duty cycle), CReFp = CRefFN = 0.1pF in parallel

with 10uF to GND, 10uF between REFP and REFN, Ccom = 0.1uF in parallel with 2.2uF to GND, Ta = +25°C, unless otherwise noted.)

SIGNAL-TO-NOISE RATIO SIGNAL-TO-NOISE + DISTORTION
vs. SAMPLING RATE vs. SAMPLING RATE
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REEERYE (KE)

(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = R_EFOUT (internal reference), CrerouT = 0.1uF, CL = 8pF at digital outputs, differential
input at -0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65.005678MHz (50% duty cycle), CrRerp = CRerN = 0.1pF in parallel
with 10uF to GND, 10uF between REFP and REFN, Ccom = 0.1uF in parallel with 2.2uF to GND, Ta = +25°C, unless otherwise noted.)
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IEEERE (RE)
(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), CRerouT = 0.1uF, C| = 8pF at digital outputs, differential
input at -0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65.005678MHz (50% duty cycle), CReFp = CRefFN = 0.1pF in parallel

with 10uF to GND, 10uF between REFP and REFN, Ccom = 0.1uF in parallel with 2.2uF to GND, Ta = +25°C, unless otherwise noted.)

SIGNAL-TO-NOISE RATIO SIGNAL-TO-NOISE + DISTORTION
vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY
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-83
-85 60
0 5 100 150 200 250 0 50 100 150 200 250
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
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EEEREES)
(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), CRerouT = 0.1uF, C| = 8pF at digital outputs, differential
input at -0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65.005678MHz (50% duty cycle), CReFp = CRefFN = 0.1pF in parallel

with 10uF to GND, 10uF between REFP and REFN, Ccom = 0.1uF in parallel with 2.2uF to GND, Ta = +25°C, unless otherwise noted.)

SIGNAL-TO-NOISE RATIO SIGNAL-TO-NOISE + DISTORTION
vs. ANALOG INPUT POWER vs. ANALOG INPUT POWER
70 o 70 ; ‘ «
fiy = 32.129882MHz 2 fiy = 32.129882MHz E
65 // g 65 // g
60 yd . 60 / .
v /
55 v = 55 e
& e g v
= 50 pd 2 5 /
= / 2 7
5 // s //
40 ,/ 40 ,/
35 35
30 30
30 25 2 45 0 50 30 25 20 5 -0 5 0
ANALOG INPUT POWER (dBFS) ANALOG INPUT POWER (dBFS)
TOTAL HARMONIC DISTORTION SPURIOUS-FREE DYNAMIC RANGE
vs. ANALOG INPUT POWER vs. ANALOG INPUT POWER
50 “ 85 o
fiy = 32.129882MHz £ fin = 32.129882MHz —1

N . /
\\ ; /
\ ™~/

THD (dBe)
SFDR (dBc)

-75 \\ N
-80 55
-85 50
-30 -25 -20 -15 -10 -5 0 -30 -25 -20 -15 -10 -5 0
ANALOG INPUT POWER (dBFS) ANALOG INPUT POWER (dBFS)
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EEEREES)
(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), CRerouT = 0.1uF, C| = 8pF at digital outputs, differential
input at -0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65.005678MHz (50% duty cycle), CReFp = CRefFN = 0.1pF in parallel

with 10uF to GND, 10uF between REFP and REFN, Ccom = 0.1uF in parallel with 2.2uF to GND, Ta = +25°C, unless otherwise noted.)

SIGNAL-TO-NOISE RATIO SIGNAL-TO-NOISE + DISTORTION
vs. CLOCK DUTY CYCLE vs. CLOCK DUTY CYCLE
70 : . 70 N
6 | SINGLE-ENDED CLOCK E 69 | SINGLE-ENDED CLOCK 2
fin = 18.81451MHz § fiy = 18.81451MHz g
68 H 68 E
= 66 g 6
% 65 % 65
64 D64
63 63
62 62
61 61
60 60
20 40 60 80 20 30 40 50 60 70 8
CLOCK DUTY CYCLE (%) CLOCK DUTY CYCLE (%)
TOTAL HARMONIC DISTORTION SPURIOUS-FREE DYNAMIC RANGE
vs. GLOCK DUTY CYCLE vs. CLOCK DUTY CYCLE
-65 T T = 90 2
SINGLE-ENDED CLOCK g SINGLE-ENDED CLOCK 2
fin = 188145TMHz : fiy = 18.81451MHz
-70 85 N =
~_ \/\/\,/
& 75 g 8
=Y =y
= 2
-80 S 75
-85 70
-90 65
20 30 4 50 60 70 80 20 30 40 50 60 70 80
CLOCK DUTY CYCLE (%) CLOCK DUTY CYCLE (%)
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REBERME(RSE)

(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = R_EFOUT (internal reference), CrerouT = 0.1uF, CL = 8pF at digital outputs, differential
input at -0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65.005678MHz (50% duty cycle), CREFp = CRefFN = 0.1uF in parallel
with 10uF to GND, 10uF between REFP and REFN, Ccom = 0.1uF in parallel with 2.2uF to GND, Ta = +25°C, unless otherwise noted.)

14

SNR (dB)

THD (dBc)
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60

SIGNAL-TO-NOISE RATIO
vs. TEMPERATURE

iy = 32.4MHz

MAX1211 toc30

-40 -15 10 35 60
TEMPERATURE (°C)

TOTAL HARMONIC DISTORTION
vs. TEMPERATURE

85

fin = 32.4MHz

MAX1211 toc32

40 510 35 60
TEMPERATURE (°C)

85

SINAD (dB)

SFDR (dBc)
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60
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90
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75
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65

60

SIGNAL-TO-NOISE + DISTORTION
vs. TEMPERATURE

iy = 32.4MHz

IAX1211 toc31

-40 -15 10 35 60
TEMPERATURE (°C)

SPURIOUS-FREE DYNAMIC RANGE
vs. TEMPERATURE

85

fin = 32.4MHz

MAX1211 toc33

AN|

AN

N

40 15 10 35 60
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85
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REBERMERSE)

(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = R_EFOUT (internal reference), CrerouT = 0.1uF, CL = 8pF at digital outputs, differential
input at -0.2dBFS, CLKTYP = high, PD = low, G/T = low, fcLk = 65.005678MHz (50% duty cycle), CRErp = CRerFN = 0.1uF in parallel
with 10uF to GND, 10uF between REFP and REFN, Ccom = 0.1uF in parallel with 2.2uF to GND, Ta = +25°C, unless otherwise noted.)

e g

OFFSET ERROR
vs. TEMPERATURE

0.080

—0.075

VRerIN = 2.048V

MAX1211 toc3:

GAIN ERROR
vs. TEMPERATURE

VRerIN = 2.048V

MAX1211 toc35

= —

OFFSET ERROR (% FS

025 // \

0.070

g

GAIN ERROR (% FS)
o

™~

0.065

~ — 1.0

0.060
-40

-15 10 35 60 85 -40 -15 10 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C)

U
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#® ae

REFP

EUT77L Y210, ZEEIE(Vrerp - VRern) TF o REFPASGNDIC, 22.20F0 7 U4 E0.1pF V74
BAINEG L TNANALTL &, REFPEREFNDRIICIE. 10uFDNA/XZ AV F I &R T ET,

REFN

a7 L UR10, ZHEE T+ (Vrerp - VRerN) €90 REFNAYOGNDIC, 22.20FD Y7 E0 IuFa T4
ZAUTNEG L T/NANRLTLZE W, REFPEREFNDEICIE. 1O0pFD/NA/NZ AV T UHZRI AT E T,

3

COM

JEE— REREI/O, COMABGNDIC, 22.20FDOF 2 E0 PR T HZWTIFERE L T/ A /XX
LTS,

4,7,16, 35

GND

TR, ISV REVEEPOINTERERLET,

5

INP

E7FO0AD. 22 TIVT Y RANEETIE. ESY—XZINPIC, INNZCOMICHERL £9. ZBAN
EFETIE. ANESZINPEINNICERL T,

INN

8700 AN. 22T IVIY RADEETIE. INNZCOMICHERL X9, ZBANBETIE. ANES
ZINPEINNICHEHEL X9,

8, 12-15,
36

VbD

73 OJ&NR, VppZ3.0V~3.6VDOBEIRICHE#L &9, VpphSGNDIZ, 22.2uFE0 1pFD I T4
ZEAXIER L IZEDT/NNA/NILE T, VppEUIE. IXT. BEMICERLE T,

CLKN

aoOvoAN, Z#HoOv I ATE— R (CLKTYP = OVppZF/=I3Vpp) Tld. 270wV UES%ZCLKPE
CLKNIZ#E®R L 9, 7T ko0OvoE— R(CLKTYP = GND)Tld. 70w 7{E5%CLKPIC
#ia L. CLKNIZGNDIZHERL £9,

10

CLKP

EoOY I AN ZE2OY I ANE— K (CLKTYP = OVpp&/=ldVpp) CTld. 70 7E5%CLKPE
CLKNIZHE#HL 9, 22T RoOvoE— R(CLKTYP = GND)Tld. > JIVT> koOvyd
ESZ&CLKPICHIG L. CLKNIZGNDIZ#E# L 7,

MAXIMN
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i FEREA (R &)
T B # 8
11 CLKTYP |Z8Y D54 THEEAN . CLKTYPZGNDIZI#E iR § D&V JILTY ROy IANICKEIFET,
CLKTYPZOVpp& 7ldVpplc I D EEEF IOV I ANITKEI E T,
17 34 OVDD HARSANEBAN. OVppld. 1.7VDOVppEBICIEHR L £, OVpphSHGNDIZ, >2.2uFE0. 1pFD
’ AVF oY EAFIEFELEEDTNA/NZILET,
F—=YEENA T —%, DORIST 4 FZIVHEAT. 7HOJANBELSEEANTHDNESIHERL
18 DOR |F9, DORAN\AHES, ZFOATAANIIZAT—ILL VOB BZTINET, DORAO—HS, 7707
ADDTIWNZT—IL L ORIZHYD T,
19 D11 CMOST 1 &)L, EvY h11(MSB)
20 D10 CMOST 1 & )ILdN. Ew 10
21 D9 CMOST 1 2#&)LiE. Ew 9
22 D8 CMOST+4 &)L, Ev K8
23 D7 CMOST+ & ILEA. BV T
24 D6 CMOSF 4 &IV, Ev 6
25 D5 CMOST 1 2#I)ILdAh. Ev KD
26 D4 CMOST 1 27)LiHN. Ev k4
27 D3 CMOST+4 %)L, EW K3
28 D2 CMOST 1 7). Ev k2
29 D1 CMOST 4 2% )LiEh. EY M
30 DO CMOS7+ %)L, Ew ~FO(LSB)
31,32 N.C. BiHRS L. NCIIREHROZTEFELEYT,
F—=YBMNEN. DAVISS VIIVI Y ROAADOA YO T, AV IF1—T 41 I DEEHHIE
33 DAV | 2T &9, DAVIFEE. MAX1211DEATF—ZAED/NY OTY RT7 4 D IVERICT Y F9 D
ICERINET,
37 PD INT—=HF T AR, PDENAICTDENDT—F O E—RICEUET, BEBECIE, PDEO—ICLTHEFT,
RNE) 77 L REBEEEH. RE) 77 LR &FED/-EEE D184, REFOUTAREFINICER Y Sh
38 REFOUT |REFOUTH' OB A [EEREM CREFINICEY)ZEXEEZ Y LE T, REFOUTHASGNDIZ, =0.1uFdD
AT Y TINANZALZET,
39 REFIN [ 77L 22X A VRerN = 2 X (VRerp - VRern)o REFINAYSGNDIZ, 20. 1uFD VTS TNA /NI LE T,
40 G/T HHT 4=~y MBIRAA, G/TZCNDICEHRY 2ET 1 DFIVHAT A —7 Y M 2DMHELIET,
G/TZEOVppE/=l3VpplliEm I 2ET A DI HN T A —Y Y AT LA O—RIZIEVET,
o Ep EEME/ SRV, EPISAETONDICERSINTINE T, FIEDHAEZRBI D/, AEEHETEHEP
ZGNDIZHE#HEL TS0,
16 WA




65Msps, 12w ;. IFH> 7 > JADC

2
MAX121 1IZ10BDR2E8/NA TSA T —F 72
FrRDNZEFALTHY ., EEEBNTERERNTA
9. AATHY T TEnT—5IE 120000
YA ONWZEWTNATSAVRT—2%%EL T
EET. AN HAITOMERBIL8.500vV Y
YA I T,

INATZA2AVN—=5Tld, EBTANBEZT 1
DHZINHEANT-RICEBRLTNWEE T, BREZR<
INCOET. ANBEET A DFZIVHANT— RITERE
hhdel., ZnhBRERES N, ROD/INA T4 VEEIC
BEnNEd. ENATSAVRBRICBENTTA 25
BREMETADCOVNL—=5DH Ty hZMEL.
VI yIA-RERBLLET, K2iZ. MAX1211D
TP 3vIAT IS LERLET,

AR LSy O/R=)Ib F(T/H)ElEE

M3, AAT/HEBOMEE D 7202320514705 A
ZRLET. PTYITE-RTIE. R4 UFS1E
S2a. S2b. S4a. S4b. Sba. S5bAFALTL&E T,
CNIIFTEESOE T, ANESISA A Y FS4akS4b%z
BELTC2DOOVFT Y (Cakl2b) it Ty
ENEd, A1 YFS2aLS2blFOTAF XL —23F )L
NSV RAVEIOEVRAT U NDCIEVE—REREY b
ITDRAAYFT, STEARICHE. AJNREDT >
TV I%TNET, VTR A Y FS4a. S4b,
SSa. SEbAEE. ZDE. X1V FS3a&S3bAEAL T
Cla&Clb& 220D AV F U7 U THAICESR
Eh. S4ch'BL &9, BoniE=8BEIIC2a&C2b
ICRIFENET, ClacClbld, 7> /IC&>T. C2a
EC2hICRFINT I\ DEFEFLEI TCRES NI T,
ZFD%E. COEHNEIBODEFHBICANINDELD
IZ. AT SA UHRBRICENT DAND OB

F£9. MAX12TTDT/HT > AIASTFFNENZ EhS.

FTAFIANERBZIIDNCBADEREO 707
ANEB IV T Y TIV/R—ILRT DT ENTE
F9. 7TOTANDINPASINNIG, EEBEEET D
CEHLVVININTIUVRETDIELETEETT ., =5
ANETDEEE. INPEINNDADA VE-F 2 X%
NSUZEE, JEVE—RBEELTIY MY TSA
(Vpp/2)Z2tzy bLTL S,

V77 L2 AXH7 (REFOUT)

MAX1211TlE. ABNY R¥Fv v TU T 7L 02 %
HEELLTCHEBOBEREENAITRABREEDE T,
)27 L2 ZABEDA *—T /T4 —TIUI. /NT—
oAy ANPD)ICKD>DTITINET, REFOUT
HMSHGNDE TOHEFIT. MAXT211ANND =50 >D

MRRETHN7kQT T, MAX121TICERA iGNz &

HDNIPDANI A O—ICZbLI=bE. D7
L ZEHAY/SD—77Y T U TRET D FTI10msDIFR
AN NN

MAXIMN

FLASH

| privs DAC 1
15BITS
INP STAGE1 [ STAGE2 [-~-P| STAGEQ [ STAGE10
NN GAIN OF 8 | | GAINOF 2 |_ .| GAIN OF 2 | .| END OF PIPE

4BITS 1.5BITS 15BITS 1BIT
Y Y Y

| DIGITAL ERROR CORRECTION |
DO-D11

B1. XA TSAT7—FFT0Fv—BTOVY

WED/NY RFvy TUT7LU2E/NY TFICEY
R ENDREFOUTIZ. EBEA2.048V. BEZREA
+100ppm/CERBUFT . EEBEZESHDLH
REFOUTIE. 0. TpFDAHF/NA /N DT 5T
GNDIZEE L THEE T, REFOUTIE. 35mV/mAD
BELFIL—23VEaFOABMERICHLTEX
1.4mADY —Z, 100pAD T O ELTERIEET, EH
REWBEN DY . [RerouTH'GNDIC I —hENfzEE
DV —ABRIF2.IMAZTIC. Vpplcia—hEnrk
t%@//ﬁ%mutiZ‘l-ouAé\t—C CHIBRENET,

PFrOJdAREVTFLUR
=127

MAX121113. ZIR—ILF7FOJdABL2TH
+VRer. AEE—RAAL 2 THAVpp / 2 £0.5VERE DT
WET, BB, VRErlEVREFPEVREFNDEZ T o
MAX12111C13. 3FED) 77 LV REMEL B E T,
U7 7LXEEE— RIZ. REFINICMA D EE
(VREpNICE D TRELFI(ER),

REFOUTEREFINZER T DM BN ESRTH S E
AB) 7L 2ZAE—RIZBEUET, TDEE. COI\/I
&EREFP. REFNIZO—aA E—F 2 XEDERY .
Veom =Vop / 2. VRerp = VoD / 2 + VRepIN / 4. RU'
VREEN = Vop / 2 - VRepIN / 4&78) &9, COME
REFP. REFNIZ. =2.2uF &0 TpFO O T %
WIEHE L 7=E D TGNDIZ/NA /YA L TLES LY,
REFPA*SREFNIZ. 1O0uFDOF 2 T/INA/INZ L&,
REFINEREFOUTHA'SGNDAIE, O TuFO T4
TINA/INZLZEd, REFINIF. FEEBICSWNANDA
E—45 2 Xzl 559(50MQ), BN ERFHRT
REFINZEREN I DR(CIE. 2T10kQOEBRIEMZRA.
REFOUTICE@mAMALRENKEDICLET,
£5—DDE— KIS\ TP (HAEU TP LU RE— K
T. Zhid. U772 —=XHMAX1211D
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ok — ol ook maxam |
CLKN —f— GENERATOR MAX1211 oD
b L GND
DUTY CYCLE
CLKTYP —f—{ EQUALIZER o
— UVDD
¢ \ \
NP — 12817 » D0-D11
™ PIPELINE |4 DEC - JHTPot > DAV
INN —}—>> ADC > DOR
! :
REFOUT &
REFIN >
REFP REFERENCE POWER CONTROL
SYSTEM AND - PD
COM BIAS CIRCUITS
REFN

SWITCHES SHOWN IN TRACK MODE

INTERNAL
BIAS CML

MAXIW
MAX1211
2} Cla S5a
Vb o—| G
ad
% S4a CZIa
INP lv I

oW °
ouT
+
T Sdc St 0TA
NN {—o—o o*LI—H I +
Sdb
% (2 Cib
GND

out
i "_| S3b

S2b S5b

INTERNAL CML
BIAS

M2, 77202 avdAT7IT A

REFOUTTIZHE<AB) 77 L A THDLAHN. NE
77 2AE—REEZDEKBLTY, /Ny T 71
AERD T 7 L2 RXE—RTIE. REFINICZEtE N
0.7V~2.3VDY —RERZ=MAFd, COMEREFP,
REFNIZO—A > E—F 2 ZHHERY  Veow = Vop / 2.
VRerp = Vob / 2 + VRerIN / 4+ BUVRern = VDD / 2 -
VREpIN / 4&EBWUE T, COMEREFP, REFNIZ.
2. 2uF &0 TuFO OV F o EMINEHELZEHDT
GNDIZ/NA/NZ L TL =&\, REFPHABREFNIZ.
10uFaYF oY TNA/NZR L&, REFINE
REFOUTA'SGNDAIZ. O MuFDO T T/INA /R
LEd,

REFINZGNDIZ#E# I D&, /Ny T 77iE LAER) 7 7
LYRE—RERYET, 2DEE. COM. REFP,
REFNICFLCTAHAVF VT D7 LRI\ T 7 ISBNE
LEtHh. Ny T 700D, COMEREFP, REFN
WINAAE=F 2 IANERY . BRICHE) 77
LR —ATEETDVENHE T, VeomldVop /
2 +5%TEEIL. REFP&EREFNIZVeom = (VRepp +
VRepN) / 2ERBBDEDICERELE T, 7T OTANL
VIS «(Vrerp - VREpN) EEW 9, COMEREFP,

®1. UI7L2VRE—F

X3. WET/HER

REFNIF. 22.2uF &0 TpFD O > 7 Y % W I
L7cBHDTGENDIZ/NA/NZALTLEE by, REFPAS
REFNIZ. 10OpFO > F 2 HTNA /XA LE T,
REFOUTAYSGNDANIE, O MuFD A F U T/NA/XR
L&,

EDELOBEBETNED. HDWI /Ny T 7/
INYTFPIELOAE )T 7LV ZE—-RTEDELDIS
ADCZEFEN T DDHE W D58 IE. 77—
BHRZSRL TS0,

IOV OANSAEOOYIHESA Y

(CLKP. CLKN. CLKTYP)

MAX12111d. 20%~80% EWDLERET 1 —T
YAONDIOY IaEZANHDNSIT 2 TIVT YR
ANTRIFANDZENTEET, 2VTIVI VR
IOV IANEEE T DFEEIE. CLKTYPZGNDIC,
CLKNZGNDIZ#E#: L. CLKPZAED S > TILIT 2
JOVIESTRBLET, 7OVIDVIEMAD
O AE IV I R oOVvIIETDENILTY
TYDEFBORENHIET, ZEBTOY T ANEE

VREFIN

REFERENCE MODE

35% VREFOUT to 100% VREFOUT

Internal reference mode. REFIN is driven by REFOUT either through a direct short or a resistive
divider. Vcom = VbD/ 2, VREFP = VDD / 2 + VREFIN/ 4, and VREFN = VDD / 2 - VREFIN/ 4.

0.7Vto 2.3V

Buffered external reference mode. An external 0.7V to 2.3V reference voltage is applied
to REFIN. Vcom = VDD / 2, VREFP = VDD / 2 + VREFIN/ 4, and VREFN = VDD / 2 - VREFIN/ 4.

<0.5V

Unbuffered external reference mode. REFP, REFN, and COM are driven by external
reference sources. VREF is the difference between the externally applied VREFp and VREFN.
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E9 218813, CLKTYPEOVppd DL \M3VpplliE i L.
CLKPECLKNES BB DEE 2 Oy V{55 THEIL £,
OOV IARETFATANZERHRBETNET, fthod
FPFOTAATA T4 DI INEBSSAUNDTED
FEITBLCTERBRLE T,

CLKP&ECLKNIE. MAX1211HAND =592 DR, /N1
AVE—F U RTHKY) FT(H4),

MAX1211 TRREMDSNEEZ B D=, vOv oIy sy
HESMADRENHYET, 7FOJTANEOOYD
EBOILTFTUIT VT YT vdEsndi=zH. 20
ITVIBAD Y ZEBABKRIMARITIEY FH A
RIICRT LDIC. ADClE. Dy ZICKDTERASNEEA
HREINDEDTHDIHTT,

SNR=20xlog) ————
2XTE><f|N XtJ

fel2Us N7 T T ADERE. Hld h—FID R
TLOOYODYEITE, PI—F2T ) I7T)
T—23rTR. 7OV IV INRICEETT,
IOV I EIDHEN) A —ATHDERET DL
ANERE250MHZzT65.1dBE VD SNEEZ B2 728
IZIiEo20v o2y &%&0.35psUFICHMZ AT nidEy)
FEh. REICIF. =TI/ A ZXDOHEL /A XE
DIz, 250MHzT65.1dBEVDOSNEEZ B D28
300y o2y 5%0.22psATICHMZ 2RENH Y
9,

DRATLDIA I TEH

M5ld. vO0vo&E7FOTJ AN DAVA 2T —5.
DORA I =5, ZLTC. ZDHRENENDT—F
DEFETY, 7FOJAAEIIOY IESDILTY
TyITHY T IESn &ENET—5h8500v 7
YA ONBICT A DFIIHDITENE T,

DAVA 2T =537 1 DFZIVHAICERES N TS Y.
INYDIDTURDT A DY IVERICT—5%25 0 F T
JTODICERBETY, Ffcld. NIV RDTA2FIL
BgZ70YIDITIIVITOSVFIITHILE
HTEET,

T—5BMEH(DAV)

DAVIZ. ¥ Y FIIY KDAAYOYHT, FAYY
FA—TAHA VLOBBHHESNTNET, DAVO
UFYIYSTRATF—IHERL. BATF—5H
BB EDAVAL LY T, DAVDIIFY IV Jid,
ANTOYIDITFYIY SH56.4nsBNE T,
DO~D11&£DORDHAF —#1, DAVILEY I S0
8.4nsEiM SDAVIIEY Ty SM6.6nsikE THEIHME
BIET,

DAVIZ, MAX121149/50—4 > DR(PDH /1),
NAVE—TVRBIET, Y—RELTHIY

Vop

MAXIMN

s
i MAX1211

10kQ

CLKP ® ®
l 10kQ Son DUTY-

CYCLE
10kQ
T S \
CLKN L 2 L 2

EQUALIZER
SWITCHES S1_AND Sp_ ARE OPEN
DURING POWER-DOWN, MAKING
SoL CLKP AND CLKN HIGH IMPEDANCE.
SWITCHES Sp_ ARE OPEN IN
SINGLE-ENDED CLOCK MODE.

M4. o0v I ANRBEOHE

2 ELTEE00pADEEN ZHB. DO~D11EDORMD3E
DEEFNZHFEE T MAX121T1OENT— 5 ZHNE
DINY DT RTADFZIVEREICS Y F T DIzHIC,
S ELNET,

DAVIZH 9 2BEMEMEIITEDRITESLTIZZ 0
(<25pF), BEMEGIRES<ADE. MAX1211D
PHOTEDICKEDT A DFIWERD T —R/INUD
S, FAFTIVIMBEMETFLTLENE T, BEM
BEOEIL. DAVICAE/NNY T 7 ZBRUMITDZ &
ICEXD>TEITONE T, DAV SHER/NY T 7iEH
TNRNYITIVRTADFIIVEIRZRE T DA
MAX12115Hii+ Y bORZZRLTIES 0,

T—HEENL 2 —5(DOR)

DORIZT 1 & IILEHT. 7FHOJ AABENEESN
ThaneEDhERLEFT, DORMVN\AGH, 7F+0O7
AN TNWVRT—=ILL V2 %BZTNET, DORA
O—%5. 7F7AJADRTIVAT—)ILL 2 IRIC
HIFET, BNEEBADL 2 DIEVRerp - VREFN) DD
(VREFN - VREFP)EZTT9., ZDL VI %&IITNIZES
ANEBHADE. R2ISRTXDIC. DORAVNAI(IC
TIE9,

DORIIDAVEF# E=NTEHY .. DO~D11DEAT—%
E—#ICEBB LI, DORODHELEHEE. HAHhT—%
cELT8.57OV I AU ERYFT(HD),

DORIF. MAX1211HYXT =52 DRE (PDAYNA ).
NAAVE=FVRIBIET, PDOIEUT YD
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R2. HHA—-FEANBREDER

GRAY CODE TWO’S COMPLEMENT
(GT=1) (G/T=0) (VREFp= 2.162V)
VRern = 1.138V.
HEXADECIMAL EQDUEI\CIII-Q’IL‘I\EI;\IT HEXADECIMAL EQDLIJEISITL‘;I;\IT
BINARY EQUIVALENT BINARY EQUIVALENT
DOR OF DOR OF
D11 > DO OF D11 > DO OF
D11 = DO D11 > DO D11 = DO D11 > DO
(CODE10) (CODE10)
>+1.0235V

1000 0000 0000 | 1 0x800 +4095 0111 1111 1111 1 Ox7FF +2047 (DATA OUT OF
RANGE)
1000 0000 0000| O 0x800 +4095 0111 11111111 0O Ox7FF +2047 +1.0235V
1000 0000 0001| O 0x801 +4094 011111111110 O Ox7FE +2046 +1.0230V
1100 0000 0011| O 0xC03 +2050 0000 0000 0010| O 0x002 +2 +0.0010V
1100 0000 0001| O 0xCO1 +2049 0000 0000 0001| O 0x001 +1 +0.0005V
1100 0000 0000| O 0xC00 +2048 0000 00000000 | O 0x000 0 +0.0000V
0100 0000 0000| O 0x400 +2047 111111111111 O OxFFF -1 -0.0005V
0100 0000 0001| O 0x401 +2046 111111111110 O OxFFE -2 -0.0010V
0000 0000 0001| O 0x001 +1 1000 0000 0001 | O 0x801 -2047 -1.0235V
0000 0000 0000| O 0x000 0 1000 0000 0000 | O 0x800 -2048 -1.0240V
<-1.0240V

0000 0000 0000| 1 0x000 0 1000 0000 0000 | 1 0x800 -2048 (DATA OUT OF
RANGE)

DIFFERENTIAL ANALOG INPUT (INP - INN) Nt N5

(VRerp - VREFN)

(VRerN - VRerp)

CLKN ---+
CLKP

DOR

toav
DAV

o

tseTup tHoLo — 1

I I B 03 £

[«¢———— 8.5 CLOCK CYCLE DATA LATENCY ————— |

M5. DRTLIAIVITDIAT IS
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65Msps, 12w b, IFH>> 7 > JADC

Mo 10nsUAIC. DORIINAA VE—F X &R
SIFRUIT YOS I0nsBIRICT OT 4 TERBET,

FA4 I IWEHTF—5(D0~D11). EHh7A—7vY b
(G/T)
MAX12111E. 12EY b. XS LU, RSA2T— K
DOHEF/NZ(DO~DIN)ZEHATLVEd, DO~D11&
DORIZ. DAV FW IV TEHacN., DAVIZ LY
Ty TEMIRBIET,
MAX1211DHEATF—F TA—=< Y MITLAOA—RH
20T, LWITNIIEDNNIOD Y TADDG/TIC
KOTHRFVET, G/TENAIZTDETLAO—RIC
B O—ICT2E20MHUIBWET, BELL T,
20 ET LA O— ROBIBOFAZKBICRLET,

PFTOATANET 4 2ZIVEHDREFRIE. RAEKR2.
M6, H8ICL D> TEHE=NZE T,
JLAO—R(G/T=1)DEEE

CODE+n —2048
Vinp = ViNN = (VREFP — VREFN) X2 X ————10_ =72

4096

20DE(G/T=0)DEFIT
CODEqg
Vine = Vinn =Y -V Ox——1U
INP = VINN = (VREFP — VREFN) X 2X 2096

7=7zL. CODEqgld. R2ICRI T4 oFZILEAO—FK
D10ERETY .

DO~D11DF 4 & ILEHAIE. MAX1211AYYD—
DB PDANA). NAAE=FVRITIKBIEY,
PDOIIEW Ty H510nsBARIC. DO~D111d/\1
AVE=F2RERY) AT YIS 10nsBAIC
FOTATERIET,

MAX1211D7 4« 2 Z)LHEADO~D11ICW I 28EMH
BEIITEDLRITERCLTLEEV(<15pF), BEK
BEHMAEL<EDE. MAX1211O7FOJESICKE
DTADHIIERD T4 — RNy, F4F+-3Ivo
HEENMBETLTLENE T, BEMEBFANKENIES.
TADZIIINY T FEEMT NS, ZOXEEZRITD
ZENTELT, 220QBMET 1 OFIILHDIZEIIC
BRYUFTBEEMAXTI2T1TICTED IRV EICELY
FI1F72). MAX1211IdEUBENWST 1 F 3w U%RE
BDIENTEZT, 220QDBEIREIEBTT 1 o5 IL
INY D 7 EEREN T D AT, MAXT12 1155+ hD
RzESBLTLLES 0,

IND—=59 2 A7 (PD)
MAX12111CIE. 2D/ XD —F— RE'HY ., T4
IINDINTD—F D ANPDIZEDTEIRTDZEN

MAXIMN

2xV
119 - ZXVREF VReF = VREFP - VREFN
A 4096
& ---- Vpep ----- > VREF - ----- >

o
=
=
-
o

OXTFF + | 1
OXTFE + | ’_’_l-of_
01001 | v
DS EEEEEEEEEEPEEEEEE ‘ v
oFFF 4 L
& 0x803 + ! Lo
S 0x802 + ! Lo
= oot 4 1 L

0x800 | Lo

COMPLEMENT OUTPUT CODE (LSB)

—
L t 1
-2047 -2045 10+ +2045 +2047

DIFFERENTIAL INPUT VOLTAGE (LSB)

6. 20D@HMDEIREBI(G/T = 0)

11SB= 2 x Vier VREF = VREFP - VREFN
A 4096
+ ---- Vg ----- - ---- VREF ------ >
0x800 + 1
0x801 + 1
0x803 +

E(LSB)

GRAY QUTPUT CO

0x002 4 .
0x003 !
0x001 4+ |
0x000 +— 1 !

’ ’ ’
y T T T 1
-2047 -2045 40 0+ +2045 +2047

DIFFERENTIAL INPUT VOLTAGE (LSB)

7. JLA0— ROZHBEH(G/T=1)

TZEF9d, PDAO—HESMAX1 211 ITBEEEEE— R
ERY PDANABE/NT—=F I E—RERYFET,
IND—=HF D F—RTIE. ZBERARBICKEDEEED
RREIZFET L. MAX1 211 SEENAENDEEZI X F9,
Fiz. IND—F 7 F— RTIEMAX1211D/NS LILEA
INZDINAAVE=F VR ERDDT. N2 LEIZHD
MBOFTINARITOERTDIENFREICKEYET,

IND—F 0 E— RTIIRBERIEA T NTH TIZEY .
FFOJEEERIZAMA. T4 OFIVEIEERITT19pA
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MAX1211

65Msps., 12w b, IFY >’ > JADC

BINARY-TO-GRAY CODE CONVERSION

1) THE MOST SIGNIFICANT GRAY CODE BIT IS THE SAME
AS THE MOST SIGNIFICANT BINARY BIT.

D3 —— D0

2) SUBSEQUENT GRAY CODE BITS ARE FOUND ACCORDING
TO THE FOLLOWING EQUATION:

GRAYx = BINARYx (3) BINARYy . 1

WHERE (¥) IS THE EXCLUSIVE OR FUNCTION (SEE TRUTH
TABLE BELOW) AND X IS THE BIT POSITION.

GRAY1 = BINARY19 (+) BINARY+1

111 0100 1100

3) REPEAT STEP 2 UNTIL COMPLETE
GRAYqg = BINARYg (+) BINARY1g

GRAY10:1®0
GRAY1p=1
D11 D7 D3 ——D0
0®1 11 0100 1100
V)
0 1

GRAYg=1(D1
GRAYg =0
D11 07 D3 ——D0
01®11 0100 1100
J
01 0

D11 D7

GRAY-TO-BINARY CODE CONVERSION

1) THE MOST SIGNIFICANT BINARY BIT IS THE SAME AS THE
MOST SIGNIFICANT GRAY CODE BIT.

BIT POSITION D11 D7 D3 ——D0
BINARY 0100 1110 1010
L
GRAY CODE 0
2) SUBSEQUENT BINARY BITS ARE FOUND ACCORDING TO
THE FOLLOWING EQUATION:
BINARY = BINARYy.1 (¥) GRAY
WHERE (%) IS THE EXCLUSIVE OR FUNCTION (SEE TRUTH
TABLE BELOW) AND X IS THE BIT POSITION.
BINARY+g = BINARY11 (¥) GRAY+g
BINARY19=0(D) 1
BINARY1g =1
BIT POSITION D11 D7 D3 ——D0
BINARY 0 400 1110 1010
®
GRAY CODE 0”1
3) REPEAT STEP 2 UNTIL COMPLETE
BINARYq = BINARY+9 () GRAYq
BINARYg=1(+) 0
BINARYg = 1
BIT POSITION D11 D7 D3 ——D0
BINARY 01 po 1110 1010
ﬂ®\L
GRAY CODE 01 1
4) THE FINAL BINARY CONVERSTION IS:
BIT POSITION D11 D7 D3 ——D0
BINARY 0100 1110 1010
GRAY CODE 01 11 0100 1100
EXCULSIVE OR TRUTH TABLE
A B Y - A® B
0 0 0
0 1 1
1 0 1
1 1 0

BIT POSITION
GRAY CODE

BINARY

BIT POSITION
GRAY CODE

BINARY

BIT POSITION
GRAY CODE

BINARY

BIT POSITION
GRAY CODE

BINARY

M8. 20DmMHMET LA IA— RDEH:
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65Msps, 12w ;. IFH> 7 > JADC

FTETLET. 7FOATARET A DFILHEDIE

ARDELDTIRREICE &9

o INPEINNOTZFOTAAE. REAADT > ThH
Bt E 9 (H3),

e REFOUT-GNDEIFHIN7TkQ EZ W F T

o REFP&COM. REFNIFVpp®GNDICHF L T/AA
AVE—F2ERVET, 112U, REFP-COMRI,
REFN-COMEt, ZhZh. NEDIKQIEN T
SNTNET,

e DO~D11&DOR. DAVIENA A 2 E—5 2 ZI(C
ANOR-SE RS

e CLKPECLKNDZOY I ABINAA 2V E—-F X
([2784) £9(R4),
IND =0 E— RO oDERICET D[, REFP
EREFN. COMICHD AT oY ZRE I DDICLER
BFEICE>TRFIET, AR 7L XE—RE
INY T PRAHNE) T 7L ZE— RTIE. 2LDIBE.
10msTCEIBLE Y, /N T77RLAB) 7L RE—R
DEZIF. AU T 7L UVARZANICEDODTER
BFREAERLY 9,
PTV—23 g5k
FS U REEDIRA
MAX1211Tld. —R&IC. > TILT Y RAALUERES
EFANELREIFESN. SFDRETHDA KL W T,
B2, AADBRREA25MHzZBA D&, ZDEEN
BEEICREYE T, EMANTE— RTIEI2EDANININT R
THEHBHMASHEARNMBEL LD EEEIC. ADC
ADDWMBETDESIAA VIV VTV RAD
T—ROEDIHEUET,
DUOWIU RANY—ADEBSETEENESE L.
MAX1211DMEEE+DITER T D7=HICIE. RFAS X
(HO)DEAH—BLI\TLLD, P RDEVY—
&y 7% COMICDREIFIE. AH%EVpp / 2 DCLNIUIC
IR TDZENTEET, BHTIENN NSV RAEEDT
WEITH. RFTV TPV TN R EFEO>TEREFFHIEE
BT DIEERRETY , ART U THEDAN RS AN
NOEDESRA Vv IHENEILSTNIT. RENBEA
HEEESHDIENTEETT, BRI HERIS.
ADBREL A F X SERE(fok/2)ATD EE,
MERHITY,
M10MEIEBE. HOEBAFICVIINITY RAHESE
REEMESICEBRITDERTT, RI10TIFNZ VR
ZE5—D8ML. JEVE— RBREMEEZSHTL\D
e, TAFANBRBZEBALESVARBDES

ICEHBEATEE T, 2BDA49.90BHIIC X DHIFLIEIT.,

BV —ANORDES50QDBIHWIBLE LY FT,

MAXIMN

24.9Q

INP

MNAXI
MAX1211

Com

MINICIRCUITS
TT1-6
OR
1T

M9O. FAFXPERBMUATOANRREIEL
ho 2 AREGADEE S

COMIZHERi s NIz 2B E DR IFERIE. ANTEE—R
BEZELSROBEZFTHBI I, COMICERT D
0. 1WFEATUFD Ty T I A7 88, TV b
ERLAT7D M REICHMICBEDEIICLTHIFT,
PHFOTAREBIADTND2RDOQIET T
SWFADNBREBICHIST DI2HDEHEDTT ., ZD0Q
BERZEREDERNEDERRTDE. ANFHEHIR
TDTENFRETT,

ULV FOACRKEANES

B11. ACKEEICEKD LV IIVIY RADT T r—
varverRLE T, MAX4108IFEE. [LFHE.
B/ AX BEATHY. ANESOREMZHRDILE
NCTEET,

INY I 7EANBB) 77 L2 RICKDEREN
EEADCOHER

INY T PENER) T 7 L ZE— RTIE. MAX12110
Uo7 L RERZLUMMNKHIETDEEEIC, BB
D7 LU 2AEEMOOAVNN—5TESZ ENTEEIS
V) Fd, REFINODAHA VE—F 2 ZI>50MQTT,
K121/ BIS. OOV N—5THE )T 7L V2R
ELTMAXB0B2ERBE/NY RFry T T7 LR
ZEDOERTYT, MAXBOG2h oIS N/-2.048VE
1R—Ib. 10HzOO—/32 7 4 )L Z BB T MAX4250
ICABDLZET., TOMAX4250& /Ny 7 7& LT,
2.048VENSU T FZLYZAMAXT1211D
REFINAAIICMASNE T, 2D T 7LV REEIS.
MAX4250IC K> TERA 7Y NBEBT 1 VBE).
K/ AZLRIVERBIFET,

23

FICIXVIN



MAX1211

65Msps., 12w b, IFY >’ > JADC

0.1uF

MINICIRCUITS

INP

MAXIN
MAX1211

CoM

MINICIRCUITS
ADT1-1WT

ADT1-1WT

— *00 RESISTORS MAY BE REPLACED WITH ZZDFI
LOW-VALUE RESISTORS TO LIMIT THE —
INPUT BANDWIDTH.

INN

X10. 71 FXNEREBULEDADBEREBICHR LTz b5 2 2

NYITPRBRUNBY 7L RICKDERE)
EEADCOER

INY D FIELAERY) 77 L ZE— RMAX1211DE%E
BEEEZSUMAN<FEIHTDEEEIC. BB T7L VR
EEMOOAVN—STHESZENTEICKIET,
REFINZGNDIZERET EHNBU 77 L AN TF 42—
TR, REFPEREFN, COMEAER) 77 LR
V—ATCEERETDZENTEDIDICAEYET,

K13lCR9HIE. o N—FTHRBEU T 7L
ELTMAXBOGBERBEN RFv Yy T D7 LU 2R
ZFESEETYT, MAXBOBEA S HDETN/=2.500V%E
1OHzU)D—/\Z74)b9tm$afEF EETISBL &9,
PEEIRDY Y TH S/ T 7 DMAXA2B4%=4ZAR L T,
+2.000V&E+1.500V. +1.000VAEREFP&EREFN,
COMICHBELET, oD ) 77 LV IXEREIT.
MAX4254|C K> THRA 7tz Y hEIE. &/ A XL~NIL
ERIET, BNV T 7OERICTIOHZO—/NZ T 1 )LE
H. V7L UREREET T/ A XE3nV/NHzZ
LARNIZTA4IEZ) T 0Fd, 2.000V&1.000VE
WS T 7L REBEICE DT, ADCOEFHTIVZT—)L
L>2%&+1.000VICtEY bLE T,

BEENEF INTICHBOTERE G ITNIE. /NDO—F7 v
¢¢MU SOUHRDEBEBR -T2 I ERE(IC
BYEY,

MAX4252DHEAY Y F T30 1% A ER DT,
MAX4252/\y 77 EO—IX2 T A ILFICE D TRERARED
MDADCZEYR— NAJBET 9,

ISR, NMNR, BIRLL7D b

MAX1211 &R T 201013, SRERL A7 bD
B BRMHADETT, FHMlT. MAX12T 15 + Y b
T —hrESRBRLTLZE 0 NANXAVT Y
(3. INT. FNNARICTEBDEIFENIEICERY 17
F9, TENIF. RKEEEFTNM1XELTADCE
BUEICERUMITDE, A5 05 2R/ RICHIZS

24

BANEE S

MAXIV
MAX1211

INP

CoM

INN

K11. ACHES. 2 JILI Y RASERED
TENTEET, Vpph'SONDIZ. 2.20FDES 3 w2
AT ECNUFEZ Iy o a7 U EMIEG L T
INAISZLET . OVpph'SGNDE, 2.20FDES5 3 w2
AT ECNUFEZ Iy o AT U EMIEG L T
NANRZLET,

EENRLMEBHBIDIT, THBISY KTL—2E
BEIL—VERDOVILFLAYER— KEERLET,
MAX1211DGNDEEBmT U ZR—X R/V RIZ, 9T,
BALISY RTL—ICEHLET. MAXT211TlE,
WET O ZKR—Z K/ RIZEDTEA Vo5 V2D
IV RERERRLET, I5 2 R TL— I3 DSPY
HANNY T 7 DISY RDESIT, /A ZDBNT A S
FIWRTLITZY RTL—h oL TS0,
BET 1 U5 VERE. BEESIFOT\TFOIEE
noELTRIELET. BS54 VIITEBRIEL
THEEEIT, 90" DEA U ERITET,
ZH7FOIANEROL A 7Y MIEHE L, FE
HERTNSUZTBESICLET, WHBANEED
LA T MIDNTIE, MAXT2115HE+F Y hDF—%
S~ MIBIA B ET.

MAXIMN




65Msps, 12w b, IFH>> 7 > JADC

<#33V

0.1uF Col oapF 22uF

o.mFI : : mAxiz11 T T

= | mmam |2 6240 3 5 ! REFN |2 . 7
MAX6062 * ’ 5o 1| 208V 0.1uF == 22uF
Tree” M= T

4 : = —

- ' — —

E xim | = : ’
5 maxam | REFOUT CoM

= I s 1| FJ__ —T—omF J_22 -
= Ky - T T

= = L = =

NOTE: ONE FRONT-END REFERENCE CIRCUIT PROVIDES +15mA OF OUTPUT DRIVE. ' -
A '% I‘ +3.3V >
0.1uF 2.2uF
Vop _i
3 rerin Rerp |

0.1uF MNAXI 0.1uF 2.2uF

T MAX1211 wF T T

= 2 —= =

REFN

Io.mF IZ.2uF

38 3 o =

In REFOUT CoMm T
0_“”: GND 0.1},[F 2.2].1|:

T T T

2.00F

0.1uF
Vop
1 —
REFIN REFP m
maxim 01uF

15,

=

B12. MAX6062/\> R¥ 4y T 77 LU RUICEDIMINT/I Y T 7 (MAX4250)BEHD' 7 7 L > ZFRE)

INDA—HSDES

fAaIEmAE(INL)

BOFBEM LS. CEBBMOERNSDINEEL
9, BEfIE. BRAEMNERZEDIBESE. A7V b
RELABREZRELICEDGERHOBRELR
ERALBRZEDBENHUE T, MAX121 1D
BIZE/ND A =3 BRERRZBATILRZN—XIC
AMELTNET,

W5 IELRA1E (DNL)

WG ST, EEORT Y Jigs 1LSBOEE[ES
DE=RLFTT, DNLEEHATLSBXYUE/NMS V&L
YU O-RPBNZ EPMRIES . EBHA
BERICEYET,

F7twY hRE

MAX1211D 3w K24 —)Lid. BEKICIE. IR
27—=)LEE 0.5 LSBAEL Bo-BaTBRLET,

ATy MRELIF. REOBRBRA 2 MEEBENA
BN bDEZRLE T,

25
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MAX1211

65Msps., 12w b, IFY >’ > JADC

Voo
XX
MAX1211

REFP

0.1uF ,I: :I_ 2.2uF
. =
10.1;1F
I

CoM

T
T

1/4
MAXIM
MAX4254

<33V}
L

0.1uF

13. MAX4254 EMAX60667%Z R0

26
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65Msps, 12w ;. IFH> 7 > JADC

FIRERE

MAX1211Tld. EDTIVZAT—)LEBBHEDTILZT—)
"5 1.5 LSBEWRTEEL. ADTVIVAT—ILER
NEaDI7IVZT—ILH1n0.5 LSBEWLWRTEELE T,
MEREL. EEOEBRA Y b OEBNLER
KAV PDEES|INEDERUET,

PN=FvIvs
T4S, PIN=F v DU T a)DiERLET, Jhid,
YT BF BTN —F v BEDETT,

P IN—F B

FIN—F B (tap)ld. T do0v oMt
IYIHBRERBICHY T IS 2HEBEBETD
BRI CY, (K14)

F—=NKS5A JTEERRM
FT—INKRSA4JRIEBBIZ. JILAT—ILAEBX
ANBEISADCHEIRTDDICHELIFE T,
MAX1211TIE. TIVZAT—=ILE£10%BZ - ANE
ICEDTH—/NNRSA TEERBZESILTET,

EBx/ A4 XEL (SNLE)

TFTAOINY TV ORFEEZREICBBETEE
9B5E. ZDOSNLEIZ, BswmE. 7V —)L7F0O7
AN (RMSTE) ERMSEFLEREGRFRE)DLEICRY
x99, 7HAT-F4 U7 IVER /) A ADERNR/IMEE
BDDIIEFIBREDATHY) . ADCODEEBENE Y )
ICEDTREEINET,

SNRdB[max] = 6.02gB x N + 1.76dB

BEICII. EFE/AZIDUANC =TI/ AZPD
DI7LURA/AX OO yFiRE SESER
/AR =N B FET. SNEEIF. RMSIESERMS
/A XD ESTEHLE T RMS/ A X(2Id. ER
FRE EFEAD6EHFKE(HD2~HD7), DCAHTEY
ZRLSTAFZRNERBOEIRT MUEANEEN
9,

5 33 / 1 X+EH(SINAD)

SINADIF. RMSIEBERMS /A X TS REAHDLEE LT
BHLET. RMS/ A XTSIEHICIE. BERERHE
DCAT Y bR FTAF X MERBDERANRT MU
EanEIngd,

EEY FE(ENOB)

ENOBN'S. BEDANBRBET T VI —MC
BIIFDADCDT A F 2 v otgEN b X9, BEE
ADCTI3. BREREF/ A XDHELBY T T,

MAXIMN

TIWRT =IO A ViRIZI T DENOBI. R TEH
TEEY,

ENOB:(SINAD—1.76J

6.02

2EMKREH(THD)
THDIZ. ANDESORADOSHKRDRMSZEFET LT
HLDEERRFRMDRMSDIL T, RHATRENE T,

THD=20xlog

Vi

\/V22 +V32 +V42 +V52 +V62 +V72 }

2l VIZERFERBDOIRE. VonoV7I3E255H
B oETSHEEHD2~HD7)DIRIE T,

ATYPRI2Y—=FLF+ v oL (SFDR)
SFDRIZ. EXRERMORMSIRIB(EEDEARY) &
DCHIEY hEaBRLBADI ) 7 25 DRMSED
EFIONIVEBEMNTERLUEEDTT,

HEZHEH(IMD)

IMDEE. T4 F X MEREBICH T DIM2HBIMEET
DODHEEZEBFRDREABNZ. (1E£2E8 0 22DDEK
HOEFHANBAICH T OEMETKLIZEDTY .
BANDM=2DLN)IZ-dBFSEL XY, FHEEZHR
Bl LFDEDICHEIET,

o 2RMEEZHAIE (IM2): f1 + 2. f2 - f1

o IMMEZHARE (IM3): 2 xf1 -f2. 2 xf2 -f1.
2xf1 +f2, 2xf2 + f1

o ARMEZHAIE (IM4): 3 xf1 -f2. 3 xf2-1f1.
3xfl +f2, 3xf2 + {1

o RMEZEE (IM5): 3 xf1 - 2 x {2,
3xf2-2xf1 . 3xfl +2xf2. 3xf2+ 2 xfl

3REEERT(M3I)

IM3& I, T+ MNEREICHT T SIRBERBFED
WEAXBNZ. 11 ER2ENS2DDERHMDEST ANES
IS T BENETRLIEEDTY, EAN =D
LNIUS-TABFSE L& T, IREEZRBIEIS. 2 x f1- 2
2xf2-fl0 2xf1 +f2, 2xR2+f1EBIET,

VXD —E1EIE
ADCIZ-0.5dBFSEWDKRER 7 FTOTANESZMA.
T AT IMELIHERDIREH -3ABET IS TAR
BREZTIILET. CORETIL/INT—ANDFE
FRERE NNE T
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Fv JiEER

TRANSISTOR COUNT: 18,700
PROCESS: CMOS

28

ANALOG
INPUT \/\/\/_\/\_/\/\/\f

—
SAMPLED

DATA - o~

wowo [ omoc

HOLD

K14, T/HZNN\—F w514 3I20

MAXIMN




65Msps, 12w b, IFH> 7 > JADC

NYTr—o
(COTF—F— NIBEHINTND/N YT —IHRIE. BFRAIRMEINTNDEIIRY FHA. BHD/ N — 18RI,
http://japan.maxim-ic.com/packages = ZSB T =\, )

2]
o
i
|——nD2 A @
° @ b [#]a.10 Fc[afg] %
D2 |— D2/2
,,%', M ! -1 ! N /—anw.A s
w N MUOTOOO oD ot z
1 = L (=K} A
2 = g2
3 e = =3 EQ‘IZ %
I =] [= g
B — 1t weixg B 4—+—— LB ¢ E
= [
= [
=2 . = - |
= k
Annnonnndi—r
T AN ]
(ND-1) X \
DETAL B
BOTTOM MVIEW
€ €
(R 1S OPTIONAL)
1
L
i
—He - reruna e —ta
[EVEN TERMINAL 000 TERMINAL

BRALAS /N ANXKIVI

TM& PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm

AFPROVAL -
1
| 21-0141 E | 4
COMMON DIMENSIONS EXPOSED PAD VARATIONS DOWN
BONDS

PKG. 36L_ox8 4L_6x6 48L 6 PKG. 02 £
SYWBOL | NN | NOM. [ MAX_ | WIN. | NOM. | WAX._ | MIN. | NOW. | MAX. GODES | MIN. [ NOM.| MAX.| MIN. [ NOM.| max.

A o7 [o7s |os |07 |o7s |os0 [om |o7s | oso T3666-1 | 3.60 [3.70| 5.80 [3.60 [3.70[ 380 w0
A 0o (o002 [oos [ o [om Joos | 0 - Lo T3666-2 | 3.60 (370 | 380[3.60|3.70[380| YES
A2 0.20 REF. 0.20 REF. 0.20 REF. T3666-3 | 3.60 |3.70 | 3.80 | 3.60 | 3.70 | 3.80 NO

b o020 [025 [0 |02 035 | 030 |05 | 020 | ass T4086-1 | 400 [4.10|4.20 [ 400[410[420] W

D |59 [600 |60 |59 |600 | 610 | 580 | 600 | 670 T4066-2 | 400 [4.10|4.20 [400[410[420] ves
£ |oaso [em |eo |50 [eo |0 [5e0 | oo | e T4068-3 | 4.00 [4.10[4.20 [400[4.10[420] vES
< 050 Bse 050 BSC. 40 BC. T4066-4 | 400 [4.10| 420 [400[410[420] w0

k lozs | - | - joas ] - | - 1025 10351045 T4066-5 | 400 [4.10| 420 [400[410[420] w0

L 045 | 055 | D65 | 030 | 040 | 050 | 040 | 050 | 060 T4866-1 [ 4.20 |4.50 [4.40 ] 4.20 | 430 440 vES
u -1 -1 - - | - - Tos0 [os0 [ 0% -

N p.] 4 48

o 10 12

NE 10 12
JEDEC Walb—1 W2 -

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES,
3. N IS THE TOTAL NUMBER OF TERMINALS.

ATHE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

ADIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. @% /VI /Jxl/l’l
PROPIRETARY BIFCRMATION

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1.
L)
10. WARPAGE SHALL NOT EXCEED 0.10 mm. PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
TR L] 2
| 21-0141 | E |A

- - - d T - = HE3-30-16 (G~ g 4%
LFIDTPINIBRREBI 120 0513050-6141 FAX. (03)3232-6145
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