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1.8V, BE

. 12y |, 170Msps ADC

ABSOLUTE MAXIMUM RATINGS

AVCCIOAGND ..o -0.3Vto +2.1V
OVCCtOOGND ..o -0.3Vto +2.1V
AVCC IO OVEC oo -0.3Vto +2.1V
AGND to OGND ..o -0.3V to +0.3V
INP, INN to AGND -0.3V to (AVcc + 0.3V)
All Digital Inputs to AGND...........cc.ooeee. -0.3V to (AVcc + 0.3V)
REFIO, REFADJ to AGND ..........cccoevviinns -0.3V to (AVce + 0.3V)
All Digital Outputs to OGND .................... -0.3V to (OVce + 0.3V)

Continuous Power Dissipation (Ta = +70°C, multilayer board)
68-Pin QFN-EP (derate 41.7mW/°C above +70°C).....3333mW

Current into ANy PiN....ooioe +50mA

Operating Temperature Range ... -40°C to +85°C

Junction Temperature ... +150°C
Storage Temperature Range ..........cccccceoeeenn -60°C to +150°C
Lead Temperature (soldering,10S) ......cccccoovvivviiiiiiiiiens. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(AVce = OVee = 1.8V, AGND = OGND = 0, fsampLE = 170MHz, differential clock input drive, 0.1uF capacitor on REFIO, internal ref-
erence, digital output pins differential R = 100Q. Limits are for Ta = -40°C to +85°C, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

| symBoL |

PARAMETER CONDITIONS MIN TYP MAX | UNITS
DC ACCURACY
Resolution 12 Bits
Integral Nonlinearity INL fiN = 10MHz (Note 2) -2 +0.55 +2 LSB
Differential Nonlinearity DNL No missing codes (Note 2) -1.0 +0.3 +1.3 LSB
Transfer Curve Offset Vos (Note 2) -5 +5 mV
Offset Temperature Drift +10 pv/eC
ANALOG INPUTS (INP, INN)
Full-Scale Input Voltage Range VFs 1160 1380 mVp.p
EL:iIfI;Scale Range Temperature +50 opm/°C
Common-Mode Input Voltage Vewm Internally self-biased 0.74 \
Differential Input Capacitance CIN 2.5 pF
Differential Input Resistance RIN 1.8 kQ
Full-Power Analog Bandwidth FPBW 700 MHz
REFERENCE (REFIO, REFADJ)
Reference Output Voltage VREFIO REFADJ = AGND 1.18 1.24 1.30 Vv
Reference Temperature Drift 90 ppm/°C
REFADJ Input High Voltage VREFADJ Used to disable the internal reference AVcc-0.3 \Y
SAMPLING CHARACTERISTICS
Maximum Sampling Rate fSAMPLE 170 MHz
Minimum Sampling Rate fSAMPLE 20 MHz
Clock Duty Cycle Set by clock-management circuit 40 to 60 %
Aperture Delay tAD Figures 5, 11 620 ps
Aperture Jitter taJ Figure 11 0.15 PSRMS
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1.8V, E&ENH,. 12Ev . 170Msps ADC

ELECTRICAL CHARACTERISTICS (continued)

(AVce = OVee = 1.8V, AGND = OGND = 0, fsampLE = 170MHz, differential clock input drive, 0.1uF capacitor on REFIO, internal ref-
erence, digital output pins differential R = 100Q. Limits are for 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
CLOCK INPUTS (CLKP, CLKN)
Differential Clock Input Amplitude (Note 3) 200 500 mVp.p
Scl)cljtcaz:engztnggmmon—l\/lode Internally self-biased 1.15 +0.25 %
gleosci:tg)rl]lzirennal Input RoLk 11 +959% KO
Sl : -
DYNAMIC CHARACTERISTICS (at AN = -1dBFS)
fin = 10MHz 66.5 67.7
) ) . fiIN = 100MHz 66.2 67.2
Signal-to-Noise Ratio SNR dB
fIN = 200MHz 66
fIN = 250MHz 65.2
fin = 10MHz 66.1 67.6
) . . ) fiN = T00MHz 65.7 67.1
Signal-to-Noise and Distortion SINAD dB
fin = 200MHz 65.8
fIN = 250MHz 64.9
fiN = 10MHz 75.0 88
fiN = 100MHz 74.5 87.0
Spurious-Free Dynamic Range SFDR dBc
fiIN = 200MHz 80
fiN = 250MHz 79
fin = 10MHz -88 -75.0
Worst Harmonics fiIN = T00MHz -87 -74.5 dBe
(HD2 or HD3) fiN = 200MHz -80
fiN = 250MHz -79
Two-Tone Intermodulation fiIN1 = 97MHz at -7dBFS,
Distortion TTIMD f:E; = 100MHz at -7dBFS 86 dBe
LVDS DIGITAL OUTPUTS (DOP/N-D11P/N, ORP/N)
Differential Output Voltage Vopl RL = 100Q 280 440 mV
Output Offset Voltage OVos RL = 100Q 1.125 1.340 )

MAXIN 3
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ZO— KN EP 7Y r—23 2H.
1.8V, BEH., 12y ., 170Msps ADC

ELECTRICAL CHARACTERISTICS (continued)

(AVce = OVee = 1.8V, AGND = OGND = 0, fsampLE = 170MHz, differential clock input drive, 0.1uF capacitor on REFIO, internal ref-
erence, digital output pins differential R = 100Q. Limits are for 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
LVCMOS DIGITAL INPUTS (CLKDIV, T/B)
Digital Input-Voltage Low ViL 0.2 x AVce \%
Digital Input-Voltage High ViH 0.8 x AVcc V
TIMING CHARACTERISTICS
CLK-to-Data Propagation Delay tPDL Figure 5 1.98 ns
CLK-to-DCLK Propagation Delay tcPDL Figure 5 4.58 ns
DCLK-to-Data Propagation Delay | tcppL - trpL | Figure 5 (Note 3) 2.30 2.56 2.82 ns
LVDS Output Rise Time tRISE 20% to 80%, C| = 5pF 450 ps
LVDS Output Fall Time tFALL 20% to 80%, CL = 5pF 450 ps
Output Data Pipeline Delay tLATENCY | Figure 5 11 ccylglfeks

POWER REQUIREMENTS

Analog Supply Voltage Range AVce 1.70 1.80 1.90 \
Digital Supply Voltage Range OVce 1.70 1.80 1.90 \
Analog Supply Current lavce fiIN = 1T00MHz 337 366 mA
Digital Supply Current lovce fiIN = 1T00MHz 63 69 mA
Analog Power Dissipation Ppiss fiIN = 100MHz 720 783 mw
Power-Supply Rejection Ratio Offset 1.8 mV/V
PSRR -
(Note 4) Gain 1.5 %FS/V

Note 1: Values at Ta = +25°C guaranteed by production test, values at Ta < +25°C guaranteed by design and characterization.
Note 2: Static linearity and offset parameters are computed from an end-point curve fit.

Note 3: Parameter guaranteed by design and characterization: Ta = -40°C to +85°C.

Note 4: PSRR is measured with both analog and digital supplies connected to the same potential.
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1.8V, BEH, 12v . 170Msps ADC

REEERE

(AVce = OVee = 1.8V, AGND = OGND = 0, fsampLE = 170MHz, AN = -1dBFS, see each TOC for detailed information on test condi-
tions, differential input drive, differential sine-wave clock input drive, 0.1uF capacitor on REFIO, internal reference, digital output pins
differential R = 100Q, Ta = +25°C.)
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1.8V, BEH., 12y ., 170Msps ADC

EEEREGRE)
(AVce = OVee = 1.8V, AGND = OGND = 0, fsampLE = 170MHz, AN = -1dBFS, see each TOC for detailed information on test condi-

tions, differential input drive, differential sine-wave clock input drive, 0.1uF capacitor on REFIO, internal reference, digital output pins
differential RL = 100Q, Ta = +25°C.)
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REBEREGES)
(AVce = OVee = 1.8V, AGND = OGND = 0, fsampLE = 170MHz, AN = -1dBFS, see each TOC for detailed information on test condi-
tions, differential input drive, differential sine-wave clock input drive, 0.1uF capacitor on REFIO, internal reference, digital output pins
differential R = 100Q, Ta = +25°C.)
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MAXIN 9

NELCIXVIN



MAX1213N

TJO—= RN RP7U—>32H,

1.8V, BE

. 12w I, 170Msps ADC

AVee OVee
INP >+
12-BIT PIPELINE MAXIMN
TH ) ] MAX1213N
ADC
INN *—> - | \
»DCLKP
COMMON- | » DCLKN
MODE

EFo = — REFERENCE eLOCK > DOPN

REFADY > MANAGEMENT > D1P/N

»| LVDS » D2P/N

DATA .
DIV1/DIV2 PORT

* A A »D11P/N

CLKP » ORP/ORN
CLKN >
CLKDIV t _
— T8
AGND 0GND

1. 70V o=

Hi—EEEIE
MAX1213NTlE. B2EE/A TS5A VT —FF0F+
WHERASNTHY ., CHRICE > THERE M,
PIUOEHENHTREERY . LHAEBEENNR/NR
[z o5nEd,
EFINP)BLOE/ME7 O ANBRFINN)IZE S,
0.74VDOIATVE—REFEZHLELT. ZNZEN
+VEs/ADEB 7 F O T ANEEREBZZ I, ZD
WR. EF IR T—ILESIREN1.38Vpp (typ)&
HFEd, AAINPEINNE, ZEZE ) Tdo0y o
EBNNAIIBEIZEY YTV IEnNET, &
OvoNET—RE2ERIDE EFY T T0
Ovoh2EINA BRI B0 7Fad ADET >
JT)odEsnEd,

10

RESIEE.

N TSAVDEAVN—YEEIS. ZDANEEZT A
DHZWHAD-RIZEBRLET, BREZRIVEIAN
TOERT, AWBEEXEET A7) EAT— ROBDE
EWREIN. RONATSAVERIIAVET, Ta2
FIEBEEMIEIS. /1TS54 VBICHBIWTADCO Y
NL—=5DA Tty ha@EL, Ty 2Jdd—RH
BNCEERIELET, ZDHERIT. LVDSHISH A
LN EBAD I ERAER20D\MEITH 7
Ty MNNAFUBAERXICEIDI12EY AT LILT A
CHIHAT—RTYT, MAX1213N7—FFTTF+ D
HMIC DT, R1EZEBLES 0,

MAXI N




TJO— RN RPTUG—32H,

1.8V, BEH, 12w . 170Msps ADC

77+0OJAA(NP, INN)

INPEINNIZMAXT213NDREEBANTY . ZEA
HiZ. BE. BYASHEEZEICBREL. E5HT
FTOJERZIERBEBRYT DESICACHEAB LS EDZ
ENTEET, MAX1213ND7F 09 AAIZ0.74V0D
JEVE—REBEICEAS/NAI 7SN, 1.38Vp_pD

EZPANBEREZERL F9(K2), mAHIFO00Q
DEMEFICEIODTEHENMI VAN, ZO/BR. =
BANBANT.8KQ (typ) EBWE T &REDT AT
IUUMEEEERT DIEHICIT. ACKEEBRICE DT
MAX1213N7FOTANZRBEB LT LS Th
SUAKE. EB7TOTANREIDEE B

1A
AVee
_____________ ™ MAXI
: MAX1213N
INP . » * ;
L DA
i CPI 900Q vl Cs :
— — : 12-BIT PIPELINE
: ADC
% 9000 o =
INN A ® 4
L T
L =

FROM CLOCK-
<] MANAGEMENT BLOCK

> T0 COMMON MODE

Cs IS THE SAMPLING CAPACITANCE
Cp IS THE PARASITIC CAPACITANCE - 1pF

/\ﬂ/\

Vem+Vrs/ 4

N

GND

AN /
N s
—_—

Vem - Vrs/ 4

INP - INN

GND

nAa

1.38V DIFFERENTIAL FSR

“Vrs/2

M2. BT O T AN T —F T I F v BIUHEANEEER

MAXIN

11

NELCIXVIN



MAX1213N

TJO—= RN RP7U—>32H,

1.8V, BE

. 12w I, 170Msps ADC

REFT REFERENCE-
ADC FULL SCALE = REFT - REFB Z o [ SCALING AMPLIFIER
REFERENCE REFB
1V BUFFER REFIO
_1+
— :|: 0.1uF
REFADJ*
CONTROL LINETO
DISABLE REFERENCE BUFFER )/ 100Q*
\'-& MM
— — *REFADJ MAY
MAX1213N BE SHORTED T0

]_ 1 AGND DIRECTLY.
AVee AVge/ 2

REFT: TOP OF REFERENCE LADDER.
REFB: BOTTOM OF REFERENCE LADDER.

M3. ML) I 7L AT —FTOF P
R 77 L > AEH

MAX1213NIE. 1.24VD/NXY REw Y T T 7L U2
EE(EI)Z=HNHEL. A 77 LR 5—=1) 0
7T EDBERICE D TMAXT213NDFSRARE L
%9, REFIOZ0.1pFD 7 > TAGNDIZ/NA /¥ 2
LTS, FEBREDHELIFADCOFSRDIL
KRN ZETDHIC. IMTITIERER(100kQDRER
RT3 xA—5715E)AEREFADJEAGNDDR. F/=13
REFADJEREFIODREIZEML T, ZD/N RFEvy
D77 L ADEREBENICRET DI ENTEET,
COTOBIDEMIDNTIE. [7TUTr—23 Vs
WIDEE TEL S0,

NE) 77 L 2BET 4 E—TILdB=HICIE. REFAD)
EAVceollE R L T 2SN OVN=FDTILRT =)l
HEERET DO, ZELEAE 77 L2 X &M
LTLES W, AU 7 7L RBA =TIV D]
®HICIE. REFADJAEAGNDICIE#H L TLEE 0,

20v 2 AN(CLKP. CLKN)

BROYA T IV IMEZEDZHICIE. MAXT213N
Doy I AH%ELVDSF/=ISLVPECLY o Oy O T
BREN L C< &\ ADCOD /A X HEEDE L & BRI D
feHIllid. 20V o ESREZEmE. BAME/ 1 XE
ITHIRENHYET, 20V T AS(CLKP, CLKN)IZ.
ARET1.16VIZ/NA T REN., 0.5Vp_p (typ) DEEIE
SRBZZ T (ML), CLKPECLKNZ @] BR
T SHEICET DEEOFHMICDINTIE. [Z&. AC
#wa. LVPECLW 2O v I ANIDIEZZELSLZS0,
WEIILEEBAN. JOVIANTVIIVIT Y RAS
ERELRIIHITET,

12

AVpp

2.89kQ
CLKP

5.35kQ

5.35kQ

CLKN

T I‘ ? 5.35kQ

AEN D

M4, B oOY I AN T —FTIF v

MAX1213NI3. 270V oEBER(F1—FT 1Y A2
WADASAHERNBLTNET, ZOEKICELDT.
ANCLKPECLKNICEIIIE o0y J{ESHLIE
TN, 50%DTF1—T a4 AZILoOY JESHRL
SNFd, ZDfH. AAWoOQYIV—XAOT1—T4
HAWEBICIT DA /N—FHEEDELEH /NS L
TUEd, B, 200071 —FT14FA4 27432
AHEHNLHIS A TICTDZEIETET. FNAD
T—5— NORFREEZIT=HICIE. 20MHzZB X
S0V UEARBMEZREELEZT,

MAXI N




TJO— RN RPTUG—32H,

1.8V, BEH, 12w . 170Msps ADC

5—#& 40w~ H7(DCLKP. DCLKN)

MAX1213NIZZEEI VOV OHDZEHBATHI. Ih
BESE. TAOIINHNT—FENRDZ Y FL
D=NIEDToVYFTBRDIENTEEFT, . 7
0w o= ED EFPGAK EDYMTITT /31 X ZADC
(BB ENTEZEY, DCLKPEDCLKNIZLVDS
WISBELNILDEEE N T, CLKP (CLKN)DII £
WGEITFW)T Y2 EDCLKP (DCLKN)YDII Y Ty &
DBICIF4A.58NsDEHLEFE L HUE T, Y14 TD
HMICDWTIIRBEAEZELEE 0,

25 @< 0 #1#H(CLKDIV)

MAX1213NI3. 20 o#IfE= 1 > (CLKDIV) & f§ & .
DT LAROOOVIDYIDEREZELET,
ADCORE2HBoOY UnBAREA +—TILT D=H
(ZlF. CLKDIVEOGNDIZ#E#H L T ES 0\, T D
l[C&DT. 7—ZISADCOA DOV I L—D1/2T
BHicnEd, CLKDIVIZ. TILF D ViEmsZzHNEL
THY, ZO2HAE—REREETD 7T Ur—3 >
DIBEIIEMIRREE T D ENTEZFT, CLKDIVE
OVeclcEHR I D& 2AE— R F4—TIlah
9,

DRTFLIAIVIEN

M5lE, 7OV I ANERD. PHFOTAD. 2T
DIANRY M BIOT-FHDOBOBEFRZERLE
9o MAX1213NId. CLKP (CLKN)(DIL EW(ITFY)
ITyoTHYT) VI FNET, HHT—FId RAD
DCLKP (DCLKN)DIZ LW (SIFW) Ty D THEMELY
FIAN RBICNT OOV IFAIIVDEELHY) T,

T4 IHA(DOP/N~D11P/N,
DCLKP/N. ORP/N)& & UHITHIATT/B

T4 27 )L AADOP/N~D11P/N. DCLKP/N. &XU
ORP/NIE. LVDSXI&T. DOP/N~D11P/NDT—%
@A FIEF20mBpEATcReENI I (R1). T/B
= A 2 IFLVEMOSH AN TH Y . I—=FIEZD
ABDICE O TREDHEDERZBEIRT DN TET T,
T/BEO—ICHRETHET—FIS20\HEAT. &
T/BE/N\AICBRENS DET—HIIHA T Y bNAFURE
XTI2EY MSLINRICEAENE T, T/BI.
TIVI O IBRBERBEL TEY. 20/ HERD
HEFERAT DT TV —2a U TIIEEBERREIZTD
ZEHETEE T, INTOLYDSEA. 1.2VoaEY
T— FEEZADIC0.325V (typ) DEFEIREZ X
BREZA RV (BELEH)DRIKT100QK&IHT D0
EN'HUET., LVDSHAICIEEB T D7zoHICId. OVec
1. 7V~1. QVDEREBEZML TLIEZS 0

MAX1213NIF. B[ 7 O A TL U IREICH LT
Vo0 RHZBETDEEHIRT(ORP, ORN)EE5(C
A CTWEd, [7OMAFTLUD] &3 EDTILR
T—=IVEEEDH. FIFEDTIVAT—)LETESD
REETY, 7O MATLIIREEIZ, ORP (ORN)AY
NA(O)ICBB TR EICLO>THBIESNET,

F I EHLVDSEA T —FFTIFVICEDT, BERES
L—>&ETdSV RTL—UICW] TR VTV R b
STV MNEIENETA. FaOYIHAODBE
EMEREIITEBRINEILLTDIRELNHUZET, Lt
AT HLAaFmOREIFICIZIADCOT 1 ¥ ILHAIC
LVDS/NNY 77 &FERT2E. 2FMEEEREL. X
TLTA I VIDERNEREINT DI ENTEZT,

SAMPLING EVENT

SAMPLING EVENT

SAMPLING EVENT

SAMPLING EVENT SAMPLING EVENT

DOP/DON-
D11P/D1IN

N-11 W N-10
ORP/N

tepoL - troL~ 0.4 X tsampLe WITH tsampLe =1/ fsampLE

NOTE: THE ADC SAMPLES ON THE RISING EDGE OF CLKP. THE RISING EDGE OF DCLKP CAN BE USED TO EXTERNALLY LATCH THE OUTPUT DATA.

5. BEELVDSHA 7 —F T I F v

MAXIN
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MAX1213N

TJO—= RN RP7U—>32H,

1.8V, BE

. 12y |, 170Msps ADC

x®1. MAX1213NDF« 2 Z)IEHI—F

(exceeds -FS, OR set)

,NTJTAVNJ‘LI}%%E ,N';'STQ,NO’}_'}%GGE OUT-OF-RANGE | BINARY DIGITAL OUTPUT | TWO'S-COMPLEMENT DIGITAL
LEVEL LEVEL ORP (ORN) CODE (D11P/N-DOP/N) | OUTPUT CODE (D11P/N-DOP/N)
1111 1111 1111 0111 1111 1111
~ Yowr Yrs/4 < Vom-Vrs /4 'O (exceeds +FS, OR set) (exceeds +FS, OR set)
Vom + Ves /4 Vom - Vrs/ 4 0 11111111 1111 (+FS) 0111 1111 1111 (+FS)
v v o 1000 0000 0000 or 0000 0000 0000 or
o o 0111 1111 1111 (FS/2) 1111 1111 1111 (FS/2)
Ve - Vrs/ 4 Vom + Vrs /4 0 0000 0000 0000 (-FS) 1000 0000 0000 (-FS)
< VoM + Vrs/ 4 o Vo - Vis /4 1 ) 00 0000 0000 10 0000 0000

(exceeds -FS, OR set)

PIVr—2a gk

REFIODRE ICAI ZEEngs.

RFooax—=5, i3

REBNY RF+yvTUI7LUR%E

S L/-FSRFEE

MAX1213N(E. 10% (£5%)D 7L 24 — )L BB &R
HEHR—MLTWET, TILZT—IVESEHEZHEN
TB=HIC1E. REFADJEAGNDDRBIZ13kQ~1MQ
DEEDANTITIEIEEEML TS0\, REFADJE

BEEENBEEMIDE. F—5 A /N—FDFSRA
LALFT, HM6ald. 2D0OFREAER EMAX1213N
DEEMNBITINZT—IIVERRAREICTID2EEERL
F9, NRFPYTUT 7LV DALRE
LF1L—2av)l—TDRBZEMZEBITDI=HIC.
13kQFRTBEDEIMMBEAEER LENTL S0 —EDIE
MEHNSEONDFSROFERICDINTIZ. R6bEIE
<TzE 0,

CONFIGURATION TO INCREASE THE FSR OF THE MAX1213N

REFERENCE-
SCALING

REFT <} AMPLIFIER
G
REFERENCE REFB
BUFFER
¢

ADC FULL SCALE = REFT - REFB

REFIO +
— | %o.m
REFADJ | — 1MQ
CONTROL LINE
T0 DISABLE
REFERENCE BUFFER
@n
MAXIMN
MAX1213N AVeg ,@(3/_2

13kQ TO

CONFIGURATION TO DECREASE THE FSR OF THE MAX1213N

REFERENCE-
SCALING

REFT< AMPLIFIER
REFERENCE REFB

UFFER
¢

ADC FULL SCALE =REFT - REFB

REFIO

0.1uF

Ul

’7 REFADJ
CONTROL LINE
TO DISABLE
REFERENCE BUFFER 13kQ T0
(I
MAXIM =
MAX1213N Ve AVgg/ 2

M6a. ADCO VIR T —)VEEZRE T DIoHDOEEE

14

MAXI N




ZO— KN KPP TV =232,

1.8V. BEA.

12y I, 170Msps ADC

FS VOLTAGE
vs. FS ADJUST RESISTOR

134 -
2 NN
130 RESISTOR VALUE APPLIED BETWEEN | g

’ REFADJ AND REFIO INCREASES Vrg =
128

126 4 =~

\>_/ T—

;u? 124

/I~

1.22
120 l RESISTOR VALUE APPLIED BETWEEN
REFADJ AND AGND DECREASES Vs

118
1.16
114

0 100 200 300 400 500 600 700 800 900 1000
FS ADJUST RESISTOR (k)

X6b. FSERREHE CFSHREENE

Z=Z8. AC&ES. LVPECLHIEZOY I AR

MAX1213NDE 1+ 2 v oMeEd. RSSO0V Y
Y—ZAWEEICT) = THBDHEINRELETT,
IOV o) —2DOMMB /A4 ZX 7073, SNRMEEICE
FEEE5zZxY, VOVIEBSREODRT) 7 AESH.
ADCDOIAFIvolL VIIlEEESZ2Fd, EFL0
MAX1213NDo Oy #liEAIE. LVDSE/zI3LVPECL
WAL NIVDEE A TT, InNomOo vy o I7
SUDERT—YEBREIT. 7OV IANERDE
BOXREEUHZE/MMLTCSNRMEEZD EEEET,
CNEERITDEHICIE. EAUME/ A XD50Q0%
BimoOwv IESREEZMCI00LVEL1678 EDEREE
Lo—NNCACHRELTLESIV(ET), DL —/N3,
TF—=FAVN—=FDT7OY I ANEREN T D-HDICDE
BLVPECLEAL NIV EERELF T,

||
10k9§ 1 .

0.1uF

SINGLE-ENDED
INPUT TERMINAL

MC100LVEL16D

0.1uF
|
[+
150Q
—  01uf
—
150Q
Avee OVee
INP CLKN  CLKP

DOP/N-D11P/N, ORP/N
NAXKIN

MAX1213N t:>
INN 19

AGND OGND

X7. Z&. AC#S. PECLNWIEY O Y o AR

MAXIN
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MAX1213N

TJO—= RN RP7U—>32H,

1.8V, B&EH, 12w I,

170Msps ADC

FSU2EE. EBFFTOTANERE

MAX1213NId. TEEFANESDHESICRRDOSFDR
ETHDZRMHEL E T ADCANZL 2V TIVT Y MFER

TERENI D LB NI T A, ZBMANE— KT

INPEINNIZ/NS 2V ZAMRIENT NS e DB ERD R
BIS—RICHE < ADCAHDE RISV TIVT Y R
BRICLENTI/2DESKIBLAMBEE LB A,
[LHERF SRS 2TV MESZ. MAX1213N
NEDRBEIAFT I VI MBEEZRET DRDHICHE
CTOREEDESICERIDIFMLALY ) 1—-23 Y
ZRMHELET. 110 M52 Z(Mini-CircuitdADT1-
TWTREE)DRAZIRIL L 72 2ED24.9 QEIER THE
mLTLIEES e 4TIV IMBENMET L TEHXIE
NN, sWW—RAVE-—F U REEZRATD
ZENTEET, ZOBRTIF. b UVRDFERR
FENEMENDZEICEIODTADCOTHDE LU
SFDRMEEN'EBEILENET. LA L. TUVRER
NEendT vy NEEEADCOTERE LN HAS

bhenhfc /-4 E=F 2V XZLDT. ADCO T I
ND— ANFEEENFIRENE T,
SANERE(100MHzZ#E % %) CTHDS K U'SFDR
Mgz ollALsEdeHICE. 2BEBD ISR
(H8)ZL Y JIVTY R OESNDRBE NSV IEE
IICEHETDRENHIE T, COMSVRAIEEAR
ICH T DBERSHEDIBRZHENL T,

DUV R. ACEEFFOTAN

WRIILI AN MAX1213NZD 2V TIVTI Y RE—R
THEAITDIENTEIIT(KI), 7HOIESZ
0.1pFDAYF T %EL CTIEADINPICACKHS
49.9QM#EMBETAGNDIZHKIFL T 2= \e BAD
INNZO. TuFD 27 U EEFID4A9.90 DIEERT
AGNDIC#IHRL T ES e IV FE— KT
ANEENT/NA ZDFSROK1/2ICHIRS . BEIT
ATV IMEMETLE T,

AVee 0Vee
AR o T
o [ 1 ADT1-1WT 4 3 ADT1-1WT ¢ DOP/N-D11P/N.
' 249Q ORP/N
— 5 MAXI
MAX1213N
50 249Q
12
= 0.1uF J_
AGND OGND
R8. /Ny T hu/NY T NTUABRIOTRARIREE T D700 AN#EK
AVee  OVee
SINGLE-ENDED T
INPUT TERMINAL 0.1uF NP
o1 y 4
DOP/N-D11P/N, ORP/N
— 4990 MAXIM
1% MAX1213N
0.1uF
— I INN 12
[ AN
49.9Q J_
1% —
— AGND 0GND

M9. oV IINI YR ACKE 7 FOT AR

16

MAXI N




ZOa— K/
1.8V, E&ENH,. 12Ev . 170Msps ADC

ISR, INMMINR,

BIUEHRLL7PD MCEALT
MAX1213NIZIE. BRTF—F A /N\—% |8 LB
LA 7o NREDENWMETY, ZDADCIE. BRIDTF+
OJBX0T1 P INEBREEHATNET, 7HO78
FOT A D IERBEEE VT, 1.7V~1. 9V0>)\73€-E
]:T:%E’é LTT‘JUéE?'o ﬁ%/ﬁg’rj%%hm 1D
DEBENOIHRETDZENTELZITHN 77’57@;‘@
EERICHEETDHEEDHDT A IR YF T
BERICERT D2UHREBTEIHTD0HIC. BIOBR
HEERATDIEEZREHOLEY, 77O L0TA
D IVEBR(AVecEOVeo)E. T > MEWICA DS
THWIHT DTS5 R(AGND, OGND)IZ##mLi-T7 TS
A4 NE-ZXEQAVF YN BRBERIEEE % FE D> THil
Leizaby,

BELMAEEEDDIIE. 4ATUFDY &)V T
HELOI0UFENFDOEZ I v o OV F oY OAIIE
mHORDMIALEEREFE OTEBEREZMIBELTL
220 &5, ZDOADCTIE. EBREZERID
0 IVWFDEZ I v oaAVF oY TINAINZIT2RELH
WEIT(E10), 2hopdr7o3d. ADCOERE Y
ICUMCBEE Y Dh . F7/IEMAXT1213NICTEDREY
IFESETCHEL TS\ E%E%ﬁﬁ%’]b'c/r‘/ﬁﬁ
YR ER/NMRICHIADHOIC, REXREITFH
%ﬁ?Rb’C’Cé‘hLI%h%:l//\—QCHLAE\UL:EBE
LTLeEhy, BLAISAZESETCREET DI ENR
ARERIBEIE. TNSDONA/NRAVF oY E, EF
ENLTCTU Y NEROERICEBELTEREIDZ &
L TEEY,

WMALIEIS UV RTL—VEBRTL—2EFDOZE
ERld. BEelLNOESEEMEERLE T, ADCO
/\"‘)’7'—:)_110)77'5775\/ RETFADFIVITZR
OYBMBICEBEIEDHIC. REITZ R TL—
DEEZFEILTLZS e /AZXDBNT A DF)
ISV RBRNT7FTATIS U RTL—UIZFHLE
WEDIZ, 2DDIS VY RTL—2B& 1S TEHRT D0
ENHUET, HBOEBERIZV RIETDETICE
W AZ GBI DREDHDIA T IV IEBRIT. K
ELTCEERIZVRIL—TZERT DD, ZDA
RWITDARERBREBRHELIET, IV RIL—T
FaAN—=5OrFO770 NI RICBHESLT
AN/ A X BRI EDEELHY. ZTIVTATY
TAETA&EEBRIE., /A AMEDKTEZBEZT,

TGS URTL—=—UWN /A ZDZNT ATV RT A
TR +RICHEEINTNDIESIE. IXTD
ISV REVICB—DIZRTL—raHEIES
ZENTEZT, 7HATADNDT 4 OFIVENE
SDEEER/AIRICHETD/HIC. T4 2FILHD
NZZET7FOTANEERIS+RICHBEL T EE 0,
TATIIN/ A ZEEDEEESISITIFEITDHIC.
TSRS —=2DETFHELAT D MNEEICEEEL T,

FTAOTINAAYF U IBREZADCOBREL7FO0
BHADRESTTLES W, Z2DARIFT. REITZ R
TL—2apEEET, 7HOJ70 NIV RETA
DHNHADOBIZTTRZL DTS RiEHESERET
DIEICKDTERIDIENTEET,

BYPASSING—ADC LEVEL
AVee OVee

omF omF
AGND 0GND

DOP/N D11P/N, ORP/N
WMNAXI/WV
MAX1213N
12
J_ NOTE: EACH POWER-SUPPLY PIN (ANALOG
— AND DIGITAL) SHOULD BE DECOUPLED WITH
AGND 0GND AN INDIVIDUAL 0.1uF CAPACITOR AS CLOSE

AS POSSIBLE TO THE ADC.

BYPASSING—BOARD LEVEL

AVee
i 1.
ANALOG POWER-
1F T T 10uF T 47uF SUPPLY SOURCE
Rl -
OVee
i s >
l l DIGITAL/OUTPUT
f— 10uF 47uF DRIVER POWER-
T T SUPPLY SOURCE
v )

B410. MAX1213NIZBE 9 DT 5 2 R, NA/XZ BLUTHY T VI DEEERER

MAXIN
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MAX1213N

TJO—= RN RP7U—>32H,

1.8V. EE

. 12w I, 170Msps ADC

MAX1213NI3Z68E > QFN-EP/N\y =2 (N r—2
d—F: G6800—4)T“?%{#31’L%>7:&)\ ET DT
EHEMENE EL. ADCOACHEEN BREBILENE T,
IOZRR—Z /Ny R(EP)ISAGNDICH AT T D
EHHUET,

ZONYT—=ITIE T AVN=5DY A =Y
FFFEP) — R L—LDERMI/ Ny T—2D T > b
ERAICEL TN YT —UDEAEICEHLTHNE T,
Dz BENLZHRIME(IR) 7 O—FHGITRMTE
WIS\ T —DZBRICERIDIENTELT,

MEGHEIS. MAXT1213NICBEL TI U XR—X K/Xy R
HENYT—DFBIRTDERDIDCTY, TYAR—
R/Xy RICE>THEBMENEEL. ADCETY K
EMO7+rOJ02 2 RBEDRERK T Z YV REEL
ERLZEY,

SR, BOBET—YAVN—=5DT 4 5 I)LHDBES
BEEBIDEEII. +RBFENRETT, NL—2X
RETEDRVELLTTAOYIERICET B8
MaEER/RGPFIA™ISIME L. ADCOD / 1 X8
RIET7FAOTBANDIEEEBIELTL/ZE 1\, ADCH'S
LVDSEF X TOLVDSHABFIZ. HFEA 2 E—F X
NM100QDEEZA VELTERBIDZEEZEEDHL
9,

RITAYVINSGA—IDESE

Integral Nonlinearity (f85JEE#&1E) (INL)

BHEBEFMHEIS. EBROGEBHLEODBEOERMSD
RECTd, COBEHII. RELEHR IV M FiZ
A7ty FBXOMEBREEZTTOICLEICTER
DEiHREEATEBERTY ., MAX1213NICRET 258K
B/ NTA—=513. ADBREHIT1OMHzOER M
SLEEFEOTAESNE T,

Differential Nonlinearity (% JEE#&1$) (DNL)

MAEBEREIS. EEOIT Y TIRET LSBO)EE*EFB'
DZETT, 1 LSBLATDDNLEREZDE#RIT. T v
JA-—RDOBWEBCEBHZRILEIDEDTT,
MAX1213NDDNLEER . AN ~—2HA1OMHzOE
ANITSLFEEFEOTHAESNE T,

FAFTIVINSA—IDER

Aperture lJitter (PNN\—F ¥ v %)

BINETN=Fv2vFiapnlEd. Inid. 7
IN—FVEEICSTDT > TIVEDOEHTT,

18

Aperture Delay (7/\—F +iBEE)

TIN—FVEE (D). T T Io0 DI E
DIV OhoEBROT T U INTEhnoBEEE
TORBTY(®11),

Signal-to-Noise Ratio ({§83%3./ 1 Xtt) (SNR)

TA I TIHORRICBRINDBEDIBS.
BH EFOBARSNRIITZIVZ—=I)IL7F+0O27 A (RMS
fB) ERMSEF LR E(FRBRE)DLE T, BEMNKG
BHEOBRN7FO7-F4o8INER/ A3 E
FUBREDHAIIEIODTELDEDT. ADCO D EREE
(NEY MSARRICE > TEERDSNET,

SNR[max] = 6.02 x N + 1.76

ERICIE U—=VIL/AX J0voDvy ES
B/ AX BIOCEBYMDIFERELEDZDMD
/A ZRESNROEEICHEZS 2516, ADCDE
BSX/ A ALERETDHRICIIZNSD /A TREER
TORENDHY ET, MAXT213NIZEBTDHSNRIF. T
INI(AB)EAITHRESNE I A SNRIFABFSTERT
ZEHTEET, SNREABFSEfI TR ICIE. SNRZ
AELEAD h—2DIRE(Z DEREIFIBFSDEAT
525n2)ZdBEADSNRENSELSIKTZITTY, o
ExdL IREN-1dBFSOAN h—2h5B5Nn7=67dB
MDSNRZFD7zADCId. SNRAG7 - (-1) = 68dBFS
ERWET,

Signal-to-Noise Plus Distortion
(B 3 /4 X + E#) (SINAD)

SINADIZ. RMSESEITARTDINRY MUES (EARK
EDCHTEY hEBR)DILERZZ EICLDTRDS
nEd, MAX1213NDI5E. SINADIZHIEZ « v hhH
SEtEEINnE9d,

CLKP
CLKN X \/

A~

ANALOG
INPUT \,

tAp — ]
—lll-— 1y
SAMPLED P
DATA(TH) "\ — _\/\
TRACK HOLD TRACK

TH

1. PIN—=F 25 /BEDOELER

MAXI N




Za— KN KEP7Vo—23 2H,
1.8V, BEH, 12w . 170Msps ADC

Spurious-Free Dynamic Range
(RTIYPRIY—=FALF 2 voL ) (SFDR)
SFDRIZ. F+ ) 7 ERM(BAESED) DRMSHRIE &
RICKEWN S/ A XX ISHFRBRDEAE D DRMSEE
DT, SFDRIFERE. F+ ') 77 EIREKREICXT LT
dBCcE[IT. F/ZIFADCOTIV AT —IVEEICT LT
dBFSEMITHE=NE T,

Intermodulation Distortion
(HEZHAE®) (IMD)

IMDIE. HHEZHREDRMSHE2DEREAI b—2D
RMSHMEDLETY, ZhlFRHATRENET .

EXRAND b—2DIRIE(NV 1 &EVo)I3, -7dBFSICHITS

BCTYd, MEZRBEIITEORKEMICHSITDEHARAN

2 MLDIRIET T,

o 2XMHEBEZBE

o IRNEEZEZAEE: 2 x fint - finee 2 X fing - fiNT~
2 xfint+ finae 2 x fing + fing

o ARMEEZHAEE 3 x fint - finee 3 X fing - fiNT~
3 xfint + finaw 3 x fing + fing

o DRMEEERRE 3 xfint - 2 xfinas 3 xfing - 2 x
finte 3 xfiNt + 2 X finoe 3 X fin2 + 2 X fiNg

Sfint+ fines fing - fing

Full-Power Bandwidth (7 )L/ —&iH1§)

-1dBFSD 77O ANKESHADCICEIIIS N, T
DHONEBERDIREA3IIBETITHRA > META

IMD = 20 x log 5 > NERENZA—TEINET, -3dBRA > ~MIADCD
\/V1 +Vao TIWINT = ANHHBEEME L TERINE T,
EVEE
TOP VIEW
w22 82 882802z E858a =
=22z 22=zz85555555828
// 168} 167, 166;165; 164! 163; 162} 161 1607 150} 156} 571 156 155! 1541153} 1521 N
AVee |13 + 51 oep
AGND | 2 Ep + 50| DN
REFIO | 73 CTTTTTTIT I Tig]orp
REFADJ [ 743 Lag | o
AGND | 5 + 47 pep
AVee |6 + 45| D6N
AGND | 7 ; + 45| 0GND
w5 MAXIM L i oves
INNT_ 9. MAX1213N : + 43| DCLKP
AGND [[76 : 723 | DoLKN
Avee |31 vai ] ovee
AVee | 12 L 40 Dsp
AVee | 13 + 39| DsN
AVee |14 L3 oap
mGND [5 o v 37 Dan
AGND [7§ + 36 osp
CLKDIV |77 35| D3N
\518' Mo? 120! 1ot} 1221 103! tout 1251 o6t 174 tag 100t a0k 11 132t iaat Hat /
22 82¢ 2 82888855 4%
22=2ss2=855772°2°"°
QFN
EP = EXPOSED PADDLE

MAXIN

19

NELCIXVIN



MAX1213N

TJO—= RN RP7U—>32H,

1.8V, BE

. 12y |, 170Msps ADC

NyoTr—o

(ZOTF—5—PMIBEINTND/ Ny T —IHERIE. BFRAIRMENTNDEIIRY FHA. BD/ YT —JIEHIT.
japan.maxim-ic.com/packages = ZS BT =\, )

MAX1213N®D/Ny o —2 03— FI3G6800-4TY,

20

as i[9
0.80 DIA.—} E1/2 E/2
+ S+ E-LE
& 4&
{
TOP_VIEW
¢
IEI_-‘_.I\ TERMINAL TIP

FOR

RMINA

b A

=

A
DR SEE DETALL A
cC D2/2 —=
g /

68L QFN.EPS

L

‘\ SEATING

PLANE
SIDE_VIEW

A\
—e
SSPaN]

SECTION "C—C"
SCALE: NONE

guuuvduguuuyuuy

=1
2
3

[UUTTU0UUYUUUUUUU0

N

.

b oEDre
E2 T Rer,

Ee/2

pnonnoognNNNNON

—| =
I— (No-DXe REF.

BOTTOM VIEW

st

STANDARD

DETAIL A
PIN # ID AND
TIE BAR MARK OPTIONS

DALLAS M AKX

TITLE:

APPROVAL

PACKAGE OUTLINE, 68L QFN, 10x10x0.9 MM

DOCUMENT CONTROL NO. REV.
21-0122 | c |%

MAXI N




ZO— KN KFP7Vo—23 2H,
1.8V, BEH., 12w . 170Msps ADC
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% COMMON DIMENSIONS Yo, 1. DIE THICKNESS ALLOWABLE IS .012 INCHES MAXIMUM.

Ll MN. NOM. MAX. £ 2. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. — 1994.
Al - 0.90 1.00 Z3\ N IS THE NUMBER OF TERMINALS.

Al 000 0.01 005 |11 Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION &

b | o018 0.23 030 4 Ne IS THE NUMBER OF TERMINALS IN Y—DIRECTION.

D 10.00 BSC /AN DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED BETWEEN
D1 9.75 BSC 0.20 AND 0.25mm FROM TERMINAL TIP.
& 0.50 BSC A\ THE PIN #1 IDENTIFIER MUST BE LOCATED ON THE TOP SURFACE OF
£ 10.00 BSC THE PACKAGE BY USING INDENTATION MARK OR OTHER FEATURE
B 9.75 BSC OF PACKAGE BODY. DETALS OF PIN #1 IDENTIFIER IS OPTIONAL, BUT MUST
L1 o0 1 os ] o6 BE LOCATED WITHIN ZONE INDICATED.
m 6 3 /B\ EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
\d 7 3 7. ALL DIMENSIONS ARE IN MILLIMETERS.

8. PACKAGE WARPAGE MAX 0.10mm.
Ne 7 3 APPLIES TO EXPOSED SURFACE OF PADS AND TERMINALS
) 0 17 AD\ APPLIES ONLY TO TERMINALS.
P 0 0.42 0.60 11. MEETS JEDEC MO-220.
EXPOSED PAD VARIATIONS
D02 7

PKG CODE | MIN |NOM |MAX | MIN |NOM | MAX

G6800-2 755 | 770 | 785 | 755 | 770 | 7.85

G6800—4 565 | 580 | 595 | 565 | 580 | 595

BRELAS /W AKXV

PROPRIETARY INFORMATION

mF::CKAGE OUTLINE, 68L QFN, 10x10x0.9 MM

= iz o |4
T P 7169 -005 1 R EIERBERREE3-30-16 (KU V2 1EIL)
LFILN IV KRS TEL. (03)3232-6141 FAX. (03)3232-6149

VHEVLARTRRICVFLEHRBIHEATINZEBUADREBOERICOWT—tIEEZANIRET., BEFFSI 2V AIPEESNTHEEA,
VFULSHEBFELRBLROIGHREZEE T DEMNZEBRLE T,
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