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ABSOLUTE MAXIMUM RATINGS

Vpp, OVpp to GND -0.3Vto +3.6V
OGNDto GND...........covve... -0.3V to +0.3V
IN+, IN-t0 GND ..o -0.3V to Vpp

Continuous Power Dissipation (Ta = +70°C)
32-Pin TQFP (derate 18.7mW/°C above +70°C)...... 1495.3mW
Operating Temperature Range .............cccoccees -40°C to +85°C

REFIN, REFOUT, REFP,

REFN, and COM to GND...........

OE, PD, CLK to GND

D9-DOt0o GND ..o

-0.3V to (Vpp + 0.3V)
-0.3Vto (Vpp + 0.3V)
-0.3V to (OVpp + 0.3V)

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

(Vpbp = 3.0V, OVpp = 2.7V; 0.1uF and 1.0uF capacitors from REFP, REFN, and COM to GND; VRefFIN = 2.048V, REFOUT connected
to REFIN through a 10kQ resistor, V|N = 2Vp-p (differential with respect to COM), CL = 10pF at digital outputs, fcLk = 62.5MHz
(50% duty cycle), Ta = TmIN to Tmax, unless otherwise noted. =+25°C guaranteed by production test, <+25°C guaranteed by design
and characterization.Typical values are at Ta = +25°C.)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC ACCURACY
Resolution 10 Bits
Integral Nonlinearity INL fiIN = 7.492MHz, Ta = +25°C +0.6 +1.9 LSB
Differential Nonlinearity DNL No missing codes, fiN = 7.492MHz +0.4 +1.0 LSB
Offset Error -1.6 <+0.1 +1.9 % FS
Gain Error Ta = +25°C 0 +2.0 % FS
ANALOG INPUT
Input Differential Range VDIFF Differential or single-ended inputs +1.0 \
Common-Mode Voltage Range Vcom Yfgf Y
Input Resistance RIN Switched capacitor load 33 kQ
Input Capacitance CIN 5 pF
CONVERSION RATE
Maximum Clock Frequency foLk 60 MHz
Data Latency 5.5 Cycles
DYNAMIC CHARACTERISTICS (fcLk = 62.5MHz, 4096-point FFT)
fiIN = 7.492MHz 57 59.5
Signal-to-Noise Ratio SNR fiN = 19.943MHz 56.5 59.5 dB
fiIN = 39.9MHz (Note 1) 59
) . . ) fiIN = 7.492MHz 56.6 59.4
f&%”f()"é?‘ﬁifngn?sto”'O” SINAD | fiy = 19.943MHz 562 50 dB
fiN = 39.9MHz (Note 1) 58.5
. _ fiN = 7.492MHz 65 74
EEESZ“SH% Dynamic SFDR | fiN = 19.943MHz 63 73 dBc
fiN = 39.9MHz (Note 1) 71
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3.0V, OVpp = 2.7V; 0.1uF and 1.0uF capacitors from REFP, REFN, and COM to GND; VRerFIN = 2.048V, REFOUT connected
to REFIN through a 10kQ resistor, V|N = 2Vp-p (differential with respect to COM), CL = 10pF at digital outputs, fcLk = 62.5MHz
(50% duty cycle), Ta = TMIN to Tmax, unless otherwise noted. =+25°C guaranteed by production test, <+25°C guaranteed by design

and characterization.Typical values are at T = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
fIN = 7.492MHz -74
Third-Harmonic Distortion HD3 fiIN = 19.943MHz -73 dBc
fiIN = 39.9MHz (Note 1) -71
Diorton | M8 T 5 at 5058 (ote 2 75 ae
o ) fIN = 7.492MHz -70 64
(TSE gﬂ;ﬁ:&iig':)tomo” THD | fin = 19.943MHz 70 63 | dBec
fiIN = 39.9MHz (Note 1) -69
Small-Signal Bandwidth Input at -20dBFS, differential inputs 500 MHz
Full-Power Bandwidth FPBW Input at -0.5dBFS, differential inputs 400 MHz
Aperture Delay tAD 1 ns
Aperture Jitter tAJ 2 psrms
Overdrive Recovery Time For 1.5 x full-scale input 2 ns
Differential Gain =1 %
Differential Phase .25 °
Output Noise IN+ = IN- = COM 0.2 LSBrms
INTERNAL REFERENCE
Reference Output Voltage REFOUT %?018 \
Zizlrfcr;;;s;emperature TCREF 60 e
Load Regulation 1.25 mV/mA
BUFFERED EXTERNAL REFERENCE (VRerIN = 2.048V)
REFIN Input Voltage VREFIN 2.048
Positive Reference Output Voltage VREFP 2.012 \
\l\/l;?;gti;/e Reference Output VREFN 0.988 v
Common-Mode Level Vcowm Vpp/ 2 Y
\Ii/)g:‘tteargegtll:?;rljge;erence Output AVREF AVREF = VREFP - VREFN, TA = +25°C 0.98 1.024 1.07 \
REFIN Resistance RREFIN >50 MQ
Maximum REFP, COM Source ISOURCE 5 mA
Current
I\C/Ijrxrgl:m REFP, COM Sink ISINK 950 UA
NAXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3.0V, OVpp = 2.7V; 0.1uF and 1.0uF capacitors from REFP, REFN, and COM to GND; VRerFIN = 2.048V, REFOUT connected
to REFIN through a 10kQ resistor, V|N = 2Vp-p (differential with respect to COM), CL = 10pF at digital outputs, fcLk = 62.5MHz
(50% duty cycle), Ta = TMIN to Tmax, unless otherwise noted. =+25°C guaranteed by production test, <+25°C guaranteed by design
and characterization.Typical values are at T = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Maximum REFN Source Current ISOURCE 250 uA
Maximum REFN Sink Current ISINK -5 mA
UNBUFFERED EXTERNAL REFERENCE (VReriN = AGND, reference voltage applied to REFP, REFN, and COM)

. RRerFP, | Measured between REFP and COM and
REFP, REFN Input Resistance Reern | REFN and COM 4 KQ
REFP, BEFN, COM Input o 15 oF
Capacitance
Differential Reference Input _ 1.024
Voltage Range AVREF | AVREF = VREFP - VREFN <10% %
COM Input Voltage Range Vcom Vﬁ%i/z Vv
Vcom+
REFP Input Volt V V
nput Voltage REFP AVREF/ 2
VCoM -
REFN Input Volt V V
nput Voltage REFN AVREF / 2
DIGITAL OUTPUTS (CLK, PD, OF)
CLK 0.8 x
. Vbp
Input High Threshold ViH \
—— 0.8 x
PD, OE OVop
CLK 0.2 x
VDD
Input Low Threshold VIL V
- 0.2 x
PD, OE OVoo
Input Hysteresis VHYST 0.1 V
| ViH = Vpp = OV =5
Input Leakage I I DD oD pA
I ViL=0 +5
Input Capacitance CIN 5 pF
DIGITAL OUTPUTS (D9-D0)
Output Voltage Low VoL ISINK = 200pA 0.2 Y
Output Voltage High VOH ISOURCE = 200pA O\(/)DzD - y
Three-State Leakage Current ILEAK OE = OVpp =10 pA
Three-State Output Capacitance Cout | OE=0Vpp 5 pF
4 MAXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3.0V, OVpp = 2.7V; 0.1uF and 1.0uF capacitors from REFP, REFN, and COM to GND; VRerFIN = 2.048V, REFOUT connected
to REFIN through a 10kQ resistor, V|N = 2Vp-p (differential with respect to COM), CL = 10pF at digital outputs, fcLk = 62.5MHz
(50% duty cycle), Ta = TMIN to Tmax, unless otherwise noted. =+25°C guaranteed by production test, <+25°C guaranteed by design

and characterization.Typical values are at T = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

POWER REQUIREMENTS
Analog Supply Voltage VbD 2.7 3.0 3.6 \
Qutput Supply Voltage OVpD CL = 10pF 1.7 3.0 3.6 )

Operating, fiN = 19.943MHz at -0.5dBFS 30 37 mA
Analog Supply Current IlvDD - —

Shutdown, clock idle, PD = OE = OVpp 4 15 pA

Operating, CL = 15pF, fiN = 19.943MHz at 7 mA
Output Supply Current lovbD -0.5dBFS

Shutdown, clock idle, PD = OE = OVpp 1 20 pA

o Offset +0.1 mV/V

Power-Supply Rejection PSRR -

Gain +0.1 %IV
TIMING CHARACTERISTICS
CLK Rise to Output Data Valid tDo Figure 5 (Note 3) 5 8 ns
OE Fall to Output Enable tENABLE | Figure 5 10 ns
OE Rise to Output Disable tpiIsaBLE | Figure 5 15 ns
CLK Pulse Width High tcH Figure 6, clock period 16ns +8é35 ns
CLK Pulse Width Low tcL Figure 6, clock period 16ns +8é35 ns
Wake-Up Time tWAKE (Note 4) 1.5 us

Note 1: SNR, SINAD, THD, SFDR, and HD3 are based on an analog input voltage of -0.5dBFS referenced to a 1.024V full-scale

input voltage range.

Note 2: Intermodulation distortion is the total power of the intermodulation products relative to the individual carrier. This number is

6dB better, if referenced to the two-tone envelope.
Note 3: Digital outputs settle to V|H, VL.
Note 4: With ReFN driven externally, REFP, COM, and REFN are left floating while powered down.

MAXI N
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IRESERE

(Vpbp = 3.0V, OVpp = 2.7V, internal reference, differential input at -0.5dBFS, fcLk = 62.35MHz, C = 10pF, Ta = +25°C,
unless otherwise noted.)
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REIERIEEEE)

(Vpbp = 3.0V, OVpp = 2.7V, internal reference, differential input at -0.5dBFS, fcLk = 62.35MHz, C = 10pF, Ta = +25°C,

unless otherwise noted.)
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REIERIEEEE)

(Vpbp = 3.0V, OVpp = 2.7V, internal reference, differential input at -0.5dBFS, fcLk = 62.35MHz, C = 10pF, Ta = +25°C,

unless otherwise noted.)
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(Vpbp = 3.0V, OVpp = 2.7V, internal reference, differential input at -0.5dBFS, fcLk = 62.35MHz, C = 10pF, Ta = +25°C,

unless otherwise noted.)
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A—: T4 27 )0WENEA =TI
16-20 D9-D5 2V )—=2F7— K 74 25 )LHADI~D5, DIHAMSB,
21 oV HHRZANEREE, 2.2uFE0. TuFDAEF) T 5 2 TGNDIZ/NA/NZ LT
oo Tal,
22 TP. TRAMRAY b BELBENTTE,
23 OGND HARSANTZ R
24-28 D4-D0 2)=RF—bF 4 F)HAHD4~D0, DOALSB,
29 REFOUT RE 77 L REEET. BIRXITENSESEZBUCREFINIZER T2 &N TE
9,
31 REFIN 7702 ZANe VRerIN = 2 X (VRerp - VRerN)o 0.0 TUFLAED 7 B TGNDIZ/SA /SALTTRE LY
30 REFP SUT77L R, ZiREEII+(Vrerp - VREFN) T 9o O.TpuFLAED O 72 TGNDIC

INTINZALTTREY,

10

MAXIMN




REUZ7 L >R,

10 |-, 60Msps., +3.0VIEENHADC

s

MAX1446\3. R/N\DHBBHNCTESREMZRREICTD
10BTEEH/ M T4 UBERNERALTHE Y,
BTG FoO v oG A ONBIINATSA VK
Z1DOBBLET, HNSVFICHITDEELEEZERT D
ECB5TOVITATILDEEREELEIET,

1.5y FROVINL—)D TSy 1ADCH. #F
SNTWBANBEET A &I O—RICEBLET,
FNICHRLS T oI 7O /3—=5(DAC) A
MELLN-ERET7FOJEERICZEBLELE T,
COEEINTDRBESNTLVDANEENSELSIAN
F9, COBREBEONDIZT—ESII2ENTEN
RDINA TZA VEBISESH., 22 TEEOWLIEAEY
BEnFEd, ES5HM10BETCTUREINSEFTINA
mEFd, SEIMMEY MORRBEEERBELE T, T
CHINIS—HEBRENEZ/NA T4 VERIZBSNT
ADCOVNNL—5DA 7ty hEFHEL. v 2T
O— RO RNZ EAEREELE T,

ABSYOP Y RKR—)U FEEE

K2, hZVIE—RRUOB—=ILRE—=RIZBITDAN
T/HEIROBBRIE D 7023 AT IS5 L&KL
9, FZYITE—RIZBITIZ. X1 YFS1, S2a.
S2b. S4da. S4b. ShaKkUSEbABHLTI\ET, B2
ZHEKIE. AAESE2D20FoH(C2arVy
Ceb)ictrr T o LEd, S2aES2bh 7 TAN

MDAC

ViN + v,
TH aur

FLASH

ADC DAC

1.5 bits

VIN — STAGE 1

STAGE 2 —9»---B» STAGE 10

A A A
DIGITAL CORRECTION LOGIC |

);m

D9-DO

Vin = INPUT VOLTAGE BETWEEN
IN+ AND IN- (DIFFERENTIAL OR SINGLE ENDED)

M1, AT @BEETOYY)

MAXI N

DOEMHEEZHRELET T, COBREONDEFETL
N'CatC2bliRmRiFENE T, RIC. Sda. S4b. Sba.
SBb. S1. S2aRUS2bh'BE. ZMD#%S3a. S3bKV
S4ch'BHLTaAYFHClacClba 7 THAICER
L. ZNDoS4chBILE T, Thicky. ClaeClb
[FCRatC2blicb &L ERFEINTWV=EDEELE
ICETRBEINE T, COEIINEDT 1 57 AHFIC
RBREN. 8RBT DANLORBEENEI T, LAS
BIHBEBOT/HZ > 7ICEY . MAX144613F 1+ b &
Bx28RREBO7FOJANIZERL. Y2 TIL/
R=ILRTHZENTEFT, 7HAOJANIN+EIN-)
DERENT. ZEFNISTVTINVI 2 RDEESTHHEEE
T9, mBEOMEZEDHIC. IN+EIN-O1 2 E—
SR VFrISE. BHEXREZBREEEDHE
(Vop/2)TERET D E=HRLFT,

PFAJANRUI 77 L R i@

MAX1446M 7 IV 27— VEEEIE. WETERSND
REFP(Vpp/2 + VRerin/4) EREFN(Vpp/2 - Vrerin/4)
DEDBEEICL O TREVET., ADCOTILRT—IL
HEIIREFINE VA BLCI—YNRBETEET, 20D
EUIZDEDICBANA Y E—F U AESTNET,
REFOUT. REFP. COM(Vpp/2) RUREFNIZHERT
NYITFPEINEAE—=F 2 IHBATT,

INTERNAL
BIAS COM

e o—¥ | h
i cl ouT
2a + —O
Sdc 31\ S
Q - £ ¢o0
N- o—" i + out
S4b C2b
Cb
L o—
o S3b
Lok
INTERNAL COM
BIAS
x I CLK
'\ TRACK  ': TRACK
INTERNAL
' HOLD ' HOLD | NONOVERLAPPING
CLOCK SIGNALS

I

X2. AERT/HEEE
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MAX1446

REYZ7 L >R,

10 |-, 60Msps. +3.0VIBEEIADC

MAX1446(33@ED') 77 LV X8EE— RERHEL T
WZE9,

o RNEFUT 7L >V2E—R

o NYTFMHAB) T LU RE—R

o NYTFRLOAZ) T 7LV IE—R

NER 77 L 2E— RICBNTIE. BRI ZIE10kQ)
NITEBIADES (T TV r—2 3 TV R —)VEE D
MNERBETDIES)ZNLTAHAIB 77 L AED
(REFOUT)ZREFINE IR CE £ 9, BEMEDD
REFINZ1OnFLAED O 72 TGNDIC/NA /XX TS
CEEHBLET,

INY D PAFAER) T 7 L ZE— RIZHVTIE. REFIN
ICRERSBEEBEZMNI S &> TU TP LR
BEELNILEABHIOBETEE T, ZOE—RI
BTl REFOUTIZA =T DEFIZT D, HdD
IZ10kQLAEDIEIAEN L CREFINICEHKETE £,

INYTF7RLOAE) 77 L ZE—RICBNTIE.
REFINIZIGNDIZ#E =N T L \D=sH. REFP. COMK U
REFNORER/NY D 7B A TICHYUET, 2hoDEy
ENNYT7H vy NIDUTRENAVE=F R
IZi). HE T 7L —ZADSEBE}TDEN
HEEICKEY F9,

£0v 2 AH(CLK)
MAX1446DCLKAAIZCMOS O V/XFJI)VigoOwy &
EBEERIIMNTE T, XT/N\NA XDOEBZEIIAE
IOV oD ELIRUITFHAY T Y DOBRMICHKTE
950, 70V oELTIIED YT EW/SITY
BFREDENED(2nsKAE) ZFERAL TR0\ HFIS.
Ho7) 300y ESOITHI I Y OTRED
=, SO YD YIETETDETNELTSD
WMBNLBHYFT, 7/N\—F 2y IHADCHOSNRILEE
ICB 2 2% EIIRNTEEEINE T,

\

SNR = 20 x Iog/—
kzXﬂZXﬁNXtAJ)

ZZT. fNGT7FOT AN BERE.
DU DEETTY

tald 7 /IN—F v

QYO YENE TG T ) ITT) r—
“/El VOBEICHICERICBVE T, 7O0VI AN

BICTV7FTOTANEAB LT, 7FHOATANDPEDAM
0)7—/( DEIEBSTA VN OESITTEFLTTS 0,

MAX1446mo0v o ANIE. EFEALva)l k%
Vpp/2ICERE LICIRRETEMEL E 9, T1—T 1451
ZILHB0% THWNWIOY I ADIE. [EIKEFMEIT
RENTNDNARUO—HBEOEKICESL TS
MWELHYET, RSIUTFPRI)—=FAF I oL
(SFDR). EEMZLE(SNR). 255 REH(THD)X I
EEME+EASINAD)EF 1 —FT 151 ZILDOERIC
DIVTII®3a, 3b, 4akU4bZzSHBEL TR,

HHA 2 —TI(OE). NT—5D 2 (PD)RT
i 7—%(D0~D9)

E2TOT—5HAHIDO(LSB)~DI(MSB)Id. TTL/CMOS
O2YyoAVNFIINTT, Yo TIVEZNIINT S
BWEENDT—YOBICIE. 5.500V 751 7)LD
/EFELHUE I, HAI—FTr 2 TEIML—b
F7t Y bXAF1)TY(FR1), OEEPDUNT—F D)
HINADIRRET. T4 DFZIHAINA A E—F VR
KREICAW &9 . PDAYNA DKRETOEN O — ICREF
chdE BAEINT =IO U DORIDREDEICT Y F
CROEER

TAOFIVHEADO~DOICHITE2EEMETETED
NS (15pFRAB) LTTFE 0 ZNIF. KEX
TFAOFIVERMPMAXT14460D 7 OTEICT 4 — R
YO L TCEINMEEZS LS EDDER<SIEHTT,
ADCOT A4 ZHZIHEBICNY T 7E=FERTDE. T4
CHNHNERERBEEMHEENODEITDIEN
TEE9,

MAX1446MDEIMIMAEE S SICHETDEHDIC. T4
DHZIHAREOADCITIEWERD IS/ RETIER
(FIZI3100Q)=EMT DI ENTEET,
R5lcEAA F—TIVETF—FHADBEM. RU/NT—
SOOI AOT Y TETF—IHABWOREDSY A
IVIDBRERLET,

®R1. MAX1446MDZEENANICIITHHEDI—F

DIFFERENTIAL INPUT VOLTAGE*

DIFFERENTIAL INPUT

STRAIGHT OFFSET BINARY

VREFx 511/512

+Full Scale -1LSB

11111111

VREF x 510/512

+Full Scale -2L.SB

1111111110

VREF x 1/512

+1LSB

10 0000 0001

0 Bipolar Zero

10 0000 0000

- VREF x 1/512

011111 1111

-VREFx 511/512

Negative Full Scale + 1LSB

00 0000 0001

- VREE x 512/512

Negative Full Scale

00 0000 0000

“VREFIN = VREFP = VREFN
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sl 27 L > X1,

10 I, 60Msps, +3.0VIEENHADC

80 T T
fin =12.5MHz AT -0.5dBFS

f"_\_’

1
I

50

SFDR (dBc)

40
20 30 40 50 60 70

CLOCK DUTY CYCLE (%)

-40 T T
fin = 12.5MHz AT -0.5dBFS
-50
g \
o 60
= \
-70 \
-80

20 30 40 50 60 70
CLOCK DUTY CYCLE (%)

HM3a. SFOR®WoOYITF1—T 1454 TIL(EEAN)

K4a.

THOMZOv T 1—T 1414 TILEEAN)

70 T T
fin = 12.5MHz AT -0.5dBFS

65

55

SNR (dB)

50

45

40
20 30 40 50 60 70

CLOCK DUTY CYCLE (%)

70 T T
fin = 12.5MHz AT -0.5dBFS

65

60

55 /

50

SINAD (dB)

45

40
20 30 40 50 60 70

CLOCK DUTY CYCLE (%)

K3b. SNRX IOV IT1—T A4 A TIL(EEAN)

M4b. SINADX OO T 1—T 454 TIVL(EEAN)

OE—\

—

~>‘ {ENABLE [@—

—»‘ tDISABLE

OUTPUT HIGH-Z

DATA D9-DO \

VALID DATA

> HIGH-Z

5. HAAX—TILDEAZI2T

MAXI N
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MAX1446

REYZ7 L >R,

10y I, 60Msps. +3.0VIBEEIIADC

DRTFLDIA I VIRY

MelIcoOvIAN. PFOTANKROT—FHDOB
DBFRZERLE T, MAX1446I3A D00 Y DI T
ITYITHYTIILET, HAT—FIEANhIOY D
DIEVTYITEMIBIET, HNT—FDAER
FEREIES.500 07014 TILTT,

H6Cld. AATOYINSA=FEBMT—FHID
BOBRERSNTNET,

PITVr—>3V1EH

K71, 2T IT Y RPSEBANOIV/N—FEED
BEMNRE T ) r—3 ERERLET, R T 7
LY ZUILARIL T NADEABEVpp/2ERHELE T,
ABINY T PENTHERETAOTEAS VIN—=5|C
PHNET, ARTUTDHDO—/NZ T 1 LY HER
FARFUTIHESEES /A XD—8=MEL T,
I—HIBEDT7 TUr—2aviighttT. 7aI1L%
MEEERBELT D/-DICRISOECINAEIRT D2 &M
TEFY, 707 T r—2a > D8a. SEMET
DEIIC50QMDRISOERE L T VF T ERIREFSINT
WE T, 22pFDOCINO T UHIE. NSTEZ/INA XA
7o ELTEMELZ T,

FSORAY TV IDENS

RENSR(E8)IE. >V IINIYRY—-RES%E
MAX1446DEEMFICHDBLTEEZEBESICERT D
FEODBNIBRAREZRHELET, NS0V —
5 TECOMICERI DI EITKY . AAHVpp/272lT

DCLANIWSTRLET, RICIFTT S RARLT
HVEFIN BERGZENTDLDICRTYTT7VT
hNSUREEBIRTDIELTEETT . ARTVTED
ADRSANDPEDEBSRA TN TDIEIC
£OTCEH. EUNLEAZNETET I,

—M&IC. MAX144613> 2TV TV FEEBLDE RS
EBANESDBEDHNRFESFDRETHDZRHL
F9. ANBARENMFERICSNESIE. FICZOMED
NEECTT . ZBANE—RICHBNTIE. (IN+. IN-)
DBANDFEICBEDTNDIEDICBEORDSFEN
ML B ey DUTIVI Y FE— RICHEANTE
ANICREBESRA VI ERTEAE T,

VOV IY RACHhYTIY I IANES
MOICACHY T IDI VIV R T )r—3
HERLET, ART U TOMAX4108IFAHEED
REMEHIFTIDLHOOER, oFiEE. K./ 11X,
BEAEREERBLE T,

NYITP7HEABI) 7L RICED
EHODOADCOHERE)

MAX1446%&X—X & LIEVIVFAN—=5 2 AT AT,
BRE) 7L VREEERICANDZENEHTT,
FNSOIVN—5DOREFINGEFIE. 488 77 L2
V- EEERAIETYT ., MAXBO0B2RKR EDSHEE
N RER YT T 7 LU0, 9hE8IC2.048VDDC
LA EFRESE(®10). 150nVHzE WD / A XEBFE
BEAZRLEIT., HHFT1EDO(I0HzA Y b7 T RERED

e

ANALOG INPUT

CLOCK INPUT

ol

5.5 CLOCK-CYCLE LATENCY >,

PN PN+t "N+2 |

DATA OUTPUT

) )
( (
N-6 N-5 N-4 N-3 N-2 N-1 N N+1
) )
¢ C

M6. YXTLRUHEHYAIVIH
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‘ REBY 77 L2 X1d,
10 |-, 60Msps., +3.0VIEENHADC

' LOWPASS FILTER .
1 0 '
A
300Q 0.1uF ' Riso _L oy
! 09 T oopF
- oo i MAXIM
— — MAX1446
. A
6000
300 6009 §
J_ CoM
0.1uF
— 5V
6009
L
jo.mF Semmemoeo oo
T ' LOWPASSFILTER '
+ — ' '
300Q i ° '
VA0S —\\V\ T
W11 W TR
L 300 | T
-5V - 0.1uF :- ___________ __ _____ E
W
6000
B{7. VTN IY R OEBANDOZTROZET T 75— 3 VO
25Q
IN+ REFP
/N AKX
0.1uF MAX1446 Vin —| +
3
Vin _| l— m N+
MAXIW
COM MAX1446
com
REFN 01uF
MINI-CIRCUITS L o
ADT1-1WT -
IN-
Cin
IN- Riso =50Q s I
2 Cin = 22pF — —
pF
L L
X8. NS URZEFRLEACHY T T X9. 2 IJILIY ROACHY T T AH

MAXI N 15
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MAX1446

AU 27 L > X1,
10 |-, 60Msps. +3.0VIBEEIADC

33v< I
0wF >33
I o I NG B perqyr
= - 2.048V
T :
REFIN
= _T_ M
1
_______ OWF:L 32 Rerp MAX1446
162ks2 — N=1
MAXIM - sl = REFN
MAX6062 162Q \
MIIXI COM
MAX4250 X X ,_—
1 1
8 e L 100uF =< ) 01uF == 0.1uF omF
1oHzLOWPASS | | Y7 | | teeee-e-
FILTER

10Hz LOWPASS
FILTER —

NOTE: ONE FRONT-END REFERENCE CIRCUIT DESIGN MAY BE USED WITH UP TO 1000 ADCs.

0uF =<

0.1uF 22uF

10v

REFOUT

/
/
— 7
1 Y

REFIN
MAXIM
REFP MAX1446
N=1000
REFN

]

CoM

T 0.1pF} OIWF:I\ 0.1uF

10. &51000NDADCEEREN T /Ny T 7FEHNE T 7 LR

O—/XZ2 7457 %8B BL. MAX4250(ZFE L.
FITUD7Z7LYZMNY T 7EN,. ZDE. D
HAH2DEDIOHZO—/XZX 74 )L EL U ET,
MAX425031EWNA Tty hBEFEBEEZSDHD
D) EJ/N/ A XNV ERELEZ T, /Ny T 7ICHE<
10HzD/Ny T T74)W51F. BEV I 7L VIBLT
INY D TERTERSN/ AZEBRLE T, DT+
yaniz/ 4 ZREIZ. BERT/HNELRBY., SBE
ADCEMEICEREIND /A LN EFEELE T,

NYITPRBEULABI)727L2VRICED
EEMADCHERE)

BREFINE 7O RICERTDE. T/
ORI 77 L2 ETAE—=TILICL. —EDNEE
JI7LURY—=ELDTHE) 77 LV R55—%
BB T DI ENTEET, 10HzOO—/XX T 1)L
YHEFUESREEBESEIEHEI1)DHEIIC. MAX6066
(32.500VDODCL NI EHELF T, CORENRD
Ny PHAIE. 2.0V, 1.5V BXOT.0VICERES 1.

16

ZTORBEISEBEEDEENSZOREICKELI T, 2D
3DODEEIIMAXAS42|ICL>TNY T 7en, B/ A
AEXVCEDCAHT Y bHA R ENE T, FEEET 7
O7—E10HzDO—/NX T A4 )V Z ICEH s, £Z T
V77 LY RBESIUT VT /A Z(BmHzD LIV
FTNYTT7ENET, 2.0V&1.0VD T 7L U R
BEIIEHRT DADCOEEID VIV AT —)VEEE%Z2Vp_p
ICERELE T, 2.0VE1.0VD/ Ny T 713, ADCRERD
S —EBRERE LT, INTOREBRFICHED
BREZANDZLICEDT. NT=T U TRBELV
IND—=F O VRDER—7 2 AICET DBEEZ—1)
BRI DI ENTEXT . MAX4252DH NV Y F T
H01%UTTHDZ END, M‘U'J?B&U%hb:ﬁ(
O—/NZX T 1)Ly DEENBTEET. &EH32EDADCZ

YR=—hTDIENTEET, 32ﬂEL,U:7 VFTD
ENTEADCERBEE T D7 T T—23 VDTS,
BEVIV7LVRAEREIGEINTOI/IN=FIC
L THBESED I ENWETT,

MAXIMN




REUZ7 L >R,

10 |-, 60Msps., +3.0VIEENHADC

337 < _.-L
0.1uF
I NC_ B peroyr
S rerin
1 2 MAXIM
21 5k REFP MAX1446
maxim 2 % N=1
MAX6066 VVVHY U Rern
2
* COM
b 1 1 T
—= ,I: 01uF == 0.1uF T 0.1uF
T =
T RS
: 33V
h | MAXIMN
: :‘E0~1 uF : 1/4 MAX4252
‘\ —— ’
MAX4254 POWER-SUPPLY BYPASSING
PLACE CAPACITOR AS CLOSE AS
POSSIBLE TO THE OP AMP.
0.1uF 2= o 220F
10V
NC. 51 rerout
S Rer —
o|  maxam
REFP MAX1446
b ) N=32
fp— 4 REFN
l 2 com
0 S 0.1uF S O.1uF
NOTE: ONE FRONT-END REFERENCE CIRCUIT DESIGN MAY BE USED WITH UP TO 32 ADCs.

XM11. 532 BDADCZERE T D/ I 7B LA T 7L 2R

ISR, NMINNZARY
BiRL179 b
MAX 144635 RERL 177 MREHIEEDEEL
T ECONANZAAYFTUHIETNAZADTED
ZiHEL, TENIFADCEBLMICEEEL. 150
SR ERNRICTDEHICKAEREZFEAL T
T=0\s Vpp. REFP. REFNETU'COMIZ. O.1uFE&>
SYOAVFTUHE2 2UFNAR—S AT Y AL
ICL=EDTGNDIC/NNA/IXZ LTS W T2
BIR(OVpp)ZOGNDIZ/NA /N2 T 2B EELUREIE
FOCFE W, IS VRTL—VEBRTL—2H
ARl IcERERZFE SO L. REDESREEN%E
ERTEFEI, ADCNNYyyr—207rAd07 R

MAXI N

(GND)EF A D IWHEARSA/NTZ 2 R(OGND)D
MEBNLGMABICEDLELI T Y N ISV R TL—>
DEREZEBLTRI0,

INE2DDIS Y RTL—E—mDHTIETDILED
LTRSS, ZHIF. /JAXDODKREBTAOHI
IJS VRN TFTFOTISURTL—VIZFHLEN
KDICTBEHTT, COBHEHOBRBEMNEIS. 220D
TS RTL—=2ORBDF vy TIAD> T, REMIC
EBaDERNEOSNDIRA U MIERDTTE LN 2D
BHEESISEONTBREREARERR(1Q~5Q)XITTTZ
1 RE=XZNLT. HDVIEZBEHFELTTS .,
TGSV RTL—=2D ) A ZDKRERT A OFIN T I
TGS RTL—2@ 2T REA/NY 7 7XIEDSP
TS RTL—=)ho+RICHEESNTL\DIBEIT.
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MAX1446

REYZ7 L >R,

10y I, 60Msps. +3.0VIBEEIIADC

RIFEELTETDIS Y REVABELIS Y RTL—>
ZHEITDLOICTDIEELTEF T BETAIYI
EE ML —RIHRBLET7FOT L —INSERSITD
EDICLTTFE. EBT1UIEETEL L. FEH
ICHEITFDZEITBIT TR S0,

BN A—-FDESR

B IFERE

BAIFERMEINDIE. REDTEBMEDERNSD
RECYI. CHEMI. RROEMRT 1Y hHDII
A7ty bRUMEERZZ XIV(EO)ICLERICEE
BHDORREZRAIZRTYT . MAXT446MDEFRERRE
INTA=ZF. BREMT 1V MNEICKXJAE=NT
W&,

Mo IFERRE

MoAFEHRMEDONLIE. EBEOZT Y TiEETLSBD
ERREDOEDETY ., DNLEREDHRA 1 LSBARE
Thnid. Iy IJaA—-RrpRNZE RUO—-RIE
BHREMTHDIEARIEESNE T,

BRNSA—-IDER

PN=FvIv5

RI10ICRT 7N=F v v Fta)ld. B2 TIVEED
TIN=F v EREDIESDETT,

PIN—F B

TIN—FVBEGap)ST T )T 00 Yy DI T
Tyoe, YUOTIHRBRICE SN DIFROBDE
TY(H10).

ESXIHEZLE(SNR)

TFADINT TV ORREICBBRERINIKRED
BE. BHMNEASNRIIZIVZ—IL7HFOJ AN
(RMS{E)DRMS#EL TS —(RBI > )9 Stk
T9d, BEMNLGERNA/D/ A XIIHELTS—DHIC
EEL. ADCOREENEY MICE>TEERZY
F9,

SNR(MAX) = 6.02 x N + 1.76

BECIE. MENL/ A ZDWBICE—VIL/ A ) T7
LYR/ARX, oOvo2o9dED ) A X —IDHY

18

9. ZDfzH. SNROFEICIFRMSESERMS/ 1 X
DitEED Y, RMS/ A Zd. ETDAXRYT MU
NOEXRR. ENDSDODSHRKRUDCAT Y bz
ZLEIWcEDTTY,

EB X HEFT+EH(SINAD)

SINADIZ. RMSESEETDARYT MLEADBER
BREDCAT Y hEZELSINCEHDDLETY,

EMEY ~I(ENOB)
ENOBIZ. BEDADBRMRUY VTV IREEIC
HITDADCOERHNLRBEZRLE Y, BEEKIZADC
DIZ—IF. BELIS—DHERL FT. ENOBIE
RN TEHETETET,

(SINAD - 1.76)
6.02

ENOB =

EBHKREHA(THD)
BE. THDIZIANESDRIPIDESDDSHKRMSHE
BEXRZDEDDIETY , INIPRATREINE T,

[ (Vo2 +V32 +V42 +Vg2 )
THD=20M09LJ2 T

Z T VIBEXEDIRE. V2~V5I32R~5RSHR
DIRIETT

2TYPRI)—=54F+ 3y oL I(SFDR)
SFDRIF. EXR(BRESKD) ERICKETREEARSD
(DCATEY hEBR)DRMSEDL AT NV BT
KEBLEEDTY,

HEZREH(IMD)

Y= bh=2IMDIF. WINADAD b= ERBEDIR
U BE)MREZRBEDOLEZ T NIVBETRLIZEHEDTT,
BcDAHD =2 LNIE-6.5dBTIVRAT—Ib. ZD
IT>ANO—TJ1F-0.5dBTILZAT—ILDEZ BT,

Fv 715
TRANSISTOR COUNT: 5684
PROCESS: CMOS

MAXIMN




RaR Z 7L >R T,
10 I, 60Msps, +3.0VIEENHADC

» EVRB(#E)
TOP VIEW _
a = o 3
ANALOG 2 H 5 ¥ 8 53 8 8
INPUT \/ 32 [s1] [sd] [o9] [ee] [or] [of] [es
tp — ] Rern [1] © [ 24] D4
—lll-— 1y
SAMPLED o com [2] 23] 0GND
DATA (T/H) \’f\ ‘P"—, —\/\ VDD Iz z' TP.
GND |I /VI/‘XI/VI Zl OVpp
T TRACK HOLD TRACK aND [5] Max1446 [70] 05
IN+ 6| [19] D6
K12, T/H7Z/IN—F v 5A 35 IN- [7] 78] D7
GND [ 8] [ 17] D8

Vpp [ ]

Voo [2]

GND [=]

ClK [B]

P0 [ ]

GND [=]
>

OE
D9

TQFP

MAXI N 19
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MAX1446
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NOTES:
1. ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5-1982.
2. DATUM PLANE [EHT IS LOCATED AT MOLD PARTING LINE AND
COINCIDENT WITH LEAD, WHERE LEAD EXITS PLASTIC BODY AT JEI?EESEMV,’:EijTE,’:S
BOTTOM OF PARTING LINE.
3. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. AAA
ALLOWABLE MOLD PROTRUSION IS 025 MM ON D1 AND El
DIMENSIONS. 5x5x1.0 MM
4, THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE
BY 045 MILLIMETERS. MIN. MAX.
S. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE - =~ 20
DAMBAR PROTRUSION SHALL BE 0.08 MM TOTAL IN EXCESS OF THE !
b DIMENSION AT MAXIMUM MATERIAL CONDITION. A1 0.05 015
6. ALL DIMENSIONS ARE IN MILLIMETERS. Az 0.95 1.05
7. THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95, REGISTRATION > 2.80 220
MS-026. !
8. LEADS SHALL BE COPLANAR WITHIN .004 INCH. Dy 4.80 5.20
9, TOPMARK SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY. E 6.80 7.20
£ 4.80 5.20
L 0.45 0.75
N 32
e 0.50 BSC.
b 017 027
bl 017 0.23
c 0.09 0.20
ol 0.09 016
~,
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