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ABSOLUTE MAXIMUM RATINGS

VCCIOGND . -0.3Vto +5.5V Operating Temperature Range
Any Other Pins to GND...... .-0.3Vto (Vce + 0.3V) Junction Temperature..........
IN_ 1O INB o -2V to +2V

INC_to GND ...ooiiiiiiic -24mA to +24mA

Continuous Power Dissipation (Ta = +70°C)

48-Pin TQFN (derated 40mW/°C above +70°C) ........ 3200mW

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.

DC ELECTRICAL CHARACTERISTICS

(MAX2034 Typical Application Circuit, Vcc = +4.75V to +5.25V, no input signal applied between IN1-IN4 and GND, Ta = 0°C to +70°C.
Typical values are at Vcc = +5.0V and Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
Supply Voltage Vce 4.75 5.0 5.25 \
Normal mode (PD = 0), no signals applied, see
lcc the Typical Operating Characteristics for Icc as 46.5 54.5
Total Supply Current a function of input signal mA
lcc,pD | Sleep mode (PD = 1), VIN_ = 112mVp-p at 5SMHz 0.8 4

LOGIC INPUTS (PD, D2, D1, D0)

Input High Voltage VIH 4.0 vV
Input Low Voltage ViL 1.0 \
Input Current with Logic-High lIH 1 UA
Input Current with Logic-Low liL 1 PA

AC ELECTRICAL CHARACTERISTICS

(MAX2034 Typical Application Circuit, Vcc = +4.75V to +5.25V, source impedance Rs = 200Q, PD = 0, D2/D1/D0 = 0/1/0 (RiN = 200),
signal AC-coupled to IN_, INB_ is AC grounded, Vour is the differential output between OUT_+ and OUT_-, fiN_ = 5MHz, R = 200Q
between the differential outputs, CL = 20pF from each output to ground, Ta = 0°C to +70°C. Typical values are at Vo = 5.0V and Ta =

+25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
D2/D1/D0 = 0/0/0 53
) D2/D1/D0 = 0/0/1 105
Input Resistance RIN Q
D2/D1/D0 = 0/1/0 206
D2/D1/D0 = 0/1/1 870
Typical Input Resistance Variation
. +1 %
from Nominal Programmed
Input Capacitance CIN 40 pF
Gain Ay (OUT_+-0OUT_-) / IN_ 19 dB
Part—f[o-Part Gain Variation from Ta = +25°C, RL = 200Q +10% 0 0.1 +05 dB
Nominal
-3dB Small-Signal Gain D2/D1/D0 = 0/0/0, (502 input impedance),
Bandwidth 348 | youT = 0.2Vp.p 70 MHz
Slew Rate 280 V/us
2 MNAXIW
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2034 Typical Application Circuit, Vcc = +4.75V to +5.25V, source impedance Rs = 200Q, PD = 0, D2/D1/D0 = 0/1/0 (RN = 200Q),
signal AC-coupled to IN_, INB_ is AC grounded, Vourt is the differential output between OUT_+ and OUT_-, fiN_ = 5MHz, R = 200Q
between the differential outputs, C|. = 20pF from each output to ground, Ta = 0°C to +70°C. Typical values are at Vcc = 5.0V and Ta =

+25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Rs = RIN = 50Q 4.1
. ) Rs = RN = 100Q 2.9
Noise Figure NF dB
Rs = R|N = 200Q 2.2
Rs = RN = 1000Q 1.4
Input-Referred Noise Voltage D2 =1 (high input impedance), fiN_ = 5MHz 0.87 nVAHz
Input-Referred Noise Current D2 =1 (high input impedance), fiN_ = 5MHz 2.1 pANHZ
fiIN_ = 5MHz, V = 1Vp.p differential -50 -68
Second Harmonic HD2 IN_ out PP - - dBc
fiIN_ = 10MHz, VouT = 1Vp-p differential -66
fIN_ = 5MHz, V = 1Vp.p differential -50
Third Harmonic HD3 |- ouT= ThR T dBe
fiIN_ = 10MHz, Vout = 1Vp-p differential 44
4.99MHz tone relative to the second tone at
5.01MHz, which is 25dB lower than the first tone -45 -55
Two-Tone Intermodulation D3 at 5.00MHz, Vout = 1Vp-p differential .
Distortion (Note 2) 7.49MHz tone relative to the second tone at
7.51MHz, which is 25dB lower than the first tone -52
at 7.50MHz, VouT = 1Vp-p differential
Maximum Output Signal . )
Amplitude Differential output 4.4 Vp-p
. . Gain at VIN_ = 112mVp-p relative to gain at
Gain Compression VIN_ = 550mVp-p 0.5 3 dB
Output Common-Mode Level 2.45 \
Output Impedance Single-ended 5.3 Q
Phase Matching Between Phase difference between channels with ViN_ = 415 de
Channels 195mV peak (-3dB full scale), fin_ = 10MHz o g
Channel-to-Channel Crosstalk fiN_ = 10MHz, VouT = 1Vp-p, adjacent channels 50 66 dB
Switch Time from Normal to Sleep Supply current settles to 90% of nominal sleep-
0.3 ms
Mode mode current Icc,PD
Switch Time from Sleep to Normal Vourt settles to 90% of final 1Vp-p output 0.3 ms
Mode
Note 1: Min and max limits at Ta = +25°C and +70°C are guaranteed by design, characterization, and/or production test.
Note 2: See the Ultrasound-Specific IMD3 Specification in the Applications Information section.
W AXIMW 3
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(MAX2034 Typical Application Circuit, Vcc = +4.75V to +5.25V, source impedance Rg = 20022, PD = 0, D2/D1/D0 = 0/1/0 (RN = 200Q),
signal AC-coupled to IN_, INB_ is AC grounded, Vour is the differential output between OUT_+ and OUT_-, fiN_ = 5MHz, R = 200Q
between the differential outputs, C. = 20pF from each output to ground, Ta = 0°C to +70°C, unless otherwise specified.)
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(MAX2034 Typical Application Circuit, Vcc = +4.75V to +5.25V, source impedance Rg = 20022, PD = 0, D2/D1/D0 = 0/1/0 (RN = 200Q),
signal AC-coupled to IN_, INB_ is AC grounded, Vour is the differential output between OUT_+ and OUT_-, fiN_ = 5MHz, R = 200Q
between the differential outputs, C. = 20pF from each output to ground, Ta = 0°C to +70°C, unless otherwise specified.)

TWO-TONE ULTRASOUND-SPECIFIC IMD3 LARGE-SIGNAL NOISE FIGURE
vs. FREQUENCY vs. OFFSET FREQUENCY
0 ‘ ‘ ‘ = 6 —— -
Vour = 1Vp.p DIFFERENTIAL 8 R = 2009 E
40 |Ru=2002 g = RL =200 g
£ B 5 [y =5MHz g
&
-20 8 4 Vi = 300mVp.p
g 5 KU T
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=g = Iy
= = N L
50 — - omvee | N
B S Vin=112mVp_p
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(MAX2034 Typical Application Circuit, Vcc = +4.75V to +5.25V, source impedance Rg = 20022, PD = 0, D2/D1/D0 = 0/1/0 (RN = 200Q),
signal AC-coupled to IN_, INB_ is AC grounded, Vour is the differential output between OUT_+ and OUT_-, fiN_ = 5MHz, R = 200Q
between the differential outputs, C. = 20pF from each output to ground, Ta = 0°C to +70°C, unless otherwise specified.)

CLAMP SYMMETRY UNDER
LARGE-SIGNAL RECOVERY TRANSMIT RECOVERY

MAX2034 toc1 MAX2034 toc17

- fiN_=5MHz

[ S fin_=10MHz
4 SINGLE-ENDED
M NN OUTPUT OUT_+

| TR
4
VWWNV\/\AWMWWWW INPUTIN_ :
R 500mV/div : 1V/div

DIFFERENTIAL Dl B

ouTPUT SINGLE-ENDED
OUT_+ - OUT_- QUTPUT OUT_-
2.0V/div :

R 1V/div

400ns/div 200ns/div

i FS% AR
WF e HaE
1 INC1 FYRINOT7FATANOZ T ABO IV ETIAF— RADASIR— K
2 INB1 FRIVIDT7FATINAINZAA S, ImFICTEDRYIAZEL T T EGNDICHERL T /2E 0,
3 ZF2 FvRIN2DTOTATAVE=FT IR Y F U TR— e AVTFHTY—RERICACES L TS0,
4 IN2 F o RIV2OLNAT FO T AN Fr2I2DT TV RAN, BI AT HAEELT
FFHFOTANEY —ZERRICEREL T ES 0,
5 INC2 FrRIN2OTFATANNOZ T ABI T ETIAF— RADASIR— K
INB2 Fr2IN2DTFATINAINZAAT T WHFICTEDREZEL T T EGNDICEREL TS0,
7 ZF3 FvRINBDTOTATAVE=T R YF U TR— o AT H T/ —RAERICACES L TLEE 0,
8 IN3 FRIL3DLNATF OIS Fr2I3DT T 0FIVTY RAA, BI AT oHEELT
FPHFATANZEY —XEREICEGEL T EE 0,
9 INC3 FRINBDTFOATANNI ST ABRISEDTTA7F— RADASIER— b
10 INB3 FRIL3DTFATINAINZAAS . IHFICTEDRYIFZEL TV T HEGNDICERL T /12X 0,
11 ZF4 FvRIADTOT A TAVE=FT IR Y F U TR— e AVFHTY—RERICACES L TS0,
12 IN4 Fr RIVADLNAT FOT AN FYRIADT o TDVFIVT Y RAN, BV TFoHE@LT
TPHAOTANZEY —RERRICERL TS0,
13 INC4 FrRINADTFTOATANNTZ T ABIZVEVTTAF— RADASIR— b
14 INB4 F v R IADTFOATINAINZ AT I FICCEDRIIAZEL T T HEGNDICERL T EE 0,
15, 21, 22, 25,
26, 33, 37, 39, GND g5 R
40, 46
16, 17, 20, 27, . e . _ .
30 3438 41 Vee S5VEIR, 4DDLNARDER, i FICCEDRYEELTI0ONFOI VT U TEVcERE
’44’ 45’ ' INAINZLTLZE 0N,
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32 OUT2+ | FrRIL2MOLNAT7FOJIEREH S

35 OUT1- | FvRILIDLNATZFOJ KRExE D

36 OUT1+ | F+RLTDOLNAT7FOJIEREHD

43 PD RO=59, 71\ 2% 21) = TE— MBI B3I, PDENICL TS BEEMEICT 51013, PDEO—ICL TR,

47 ZF1 FrRINDTOT A TAVE=T VAT YF U IR— N AT T —ZAEBICACHEE LTS,

48 INT zv?\)m@LNA?fD/j)&po 2"1’/*)[/1\‘0)7\/70):/\/7)1/1\/ RAH, BIIOAVFoHEBLT

7O ANEY —REREICERL TS0,

EP GND | TORR=Z R/ Ko BHETZEEOTIIRR—Z RN RIS RTL—UTHAMFLTES 0,

=37 2OREIT. ZFHANTHESIND 7V TADFEIZEK

MAX2034i3. 4F I, BE/AX, TUF7T
T 7 ITINIT Y RAND. E8HNHZE
AE L. 70MHzD-3dBIAFEIET19dBOSREEREE
MEZBATWHNEY, 7o TOSREBEICE DT,
SMEOBERBEBLET T ) r—3 VICRARE
BNlFrvRIIVEONEYYFVINAEETT, 2D
TINA ZTBER /A ZiEHZHBATNDIzH. BER
7OV IV REERICRETY, /1 XMV —X
AVE—=F I LT2.2dB (typ)TH'. 200QIC
BRESNIEANA VE—F 2 RXTT,
MAX2034l3BNF A1+ Iy oL o7 )T+
MEERMICRBEEIN TS0, 2ASHK2DEE
MIBREFDRE Ry 72— R EBERBGULEFRRICRE
TYo ZDT/NA R Vour=1VppH LUty =5MHz
[CHNT-68dBcOHD2M4EEE . Vour=1VppHB KU
fin. = 5MHzIZE N\ T-55dBcDBERIFED Y — h—2/,
IMD3MEEARIBEL X9, [77UTr—2 3 VIEHRIDIE
DIEBEERFEDIMDIREI 2SR L TIZS %,

POTATAVE=F IR YF T

BN/ A ZIEMEFEMEEDEHIC. FT7TDOAN
AE—FRAITIOTATAE=T VAT Y F T
BICT7 14— RNy oBREFBLTWET, (1+(A/2)
XRsD 74— RNy IEAHN., 7V TDOREGEDE
ANDBICEMENTNE T, ANA 2V E—F 2 RID.
T4 —RINYIIEIZEET + (A/ 2)THEL/IZETT,
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Bld. IMITIEREEDA VE—F VI EZERELTH D,

AFIFIEMEFE O T, LEDORKICHKODTANA VE—
FRBEFRELTLZE 0N,

BRI T DMAX2034DRESIVUANA VE—
TS, TEEFERE]ICRSNTNET, FIE
BLOANAVE=F U RIFEEIC. E—F T84
HHELTBEICHEELE T, ZDH. BIITTS1 K
E—X®ov 2 NIAVFUHEREBEESTIC. 20D
TINA 2 Z=FR A2 BANBRTERIT DI ENTEZT,

R1. T4 IEEARBANDA VE—
TR

D2 D1 Do RIN (€2)

0 0 0 50

0 0 1 100

0 1 0 200

0 1 1 1k

1 0 0

1 0 1

1 ] 0 Defined by external resistor
1 1 1
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FP202aAVFA4PIS5

D2/D1/D0

PD —9>|

IF1 —

INT

JJ

e

INC1 —

INBT —

F2 —

IN2

AKXV
MAX2034

INC2 —

INB2 —

IF3 —

IN3

INC3 —

INB3 —

7F4 —

IN4

INC4 —

INB4 —

ouT1-

OUT1+

ouT2-

0UT2+

0uT3-

0UT3+

TASHINREAERBANA VE—F R
MAX203437 1 D F IVERETREBAN AV E—F R
ZHBLCLDIcH. ZORGREIEOQ~TKkQDEED
BLANY —RAVE—F U R[WRT DI ENTEET,
ANAE=F VI, T4 2FIVAND2, D1 HXU
DOZ®LT50Q. 100Q. 200Q. FzF1kQI
HERRECY, REDFHFMCDOIVCII, ®R1EZSRLT
<IZ& 0, INODEEMBDIEMNI. FT7F Y TS
TA—=RNYIERRFZERL T MDIEZIZTNTD
ANAVE=F 2V RIHRTDIENTEEZT, 2D
WeeZ A DICId. D2, D1, HXUDOZRTIIRS
NDABEDONTITEREEREDONITNMNCHREL T
ITEEWo ATFVTT4— RN EROMEIF. AT
DEFXZEOTRDDIENTEET,
RF=(1+(A/2)xRs
ZZT. RlFV—RAVE=F U XTHY . Ald=EED
HATHESND TV T(A=9)DFMETT,

/1 XIEH

MAX2034l3. BIE./ A ZIEM CTCREAANBREZZH#
TOHDLEDICEREENTWNE T, ANBEEREFITEE
EMAN/ A XBESIOERBITEIREI N, 50O~
1000QDYV =2 A VE—=F VABEILEINTINET,
Fre. VYFUIEBD /A XFEEIF, EMMICT +
A/2)DEFEHERYET, ZOARICEDT. 7TD
1Z# ) 4 T RNn=Rs=200Q0FE. #2.2dB
T, R2I. MDODANA U E=F D/ A 5%
~LTWET,

K2, JAZXEHE W V—R/ANALE—
2

0uT4-

[ OUT4+

Rs (Q) RIN (Q) NF (dB)
50 50 4.1
100 100 2.9
200 200 2.2
1000 1000 1.4
ANOSUT

MAX2034\3. BELAIERANT S EVTF 17— R
ZABLCNET . A A —RIF. £275mVCIS 2R
ICOSVTENET, ANWUVSVEVITTAFH—RIC
£oT. BENKESH TV TANEF—/INRZAT
TODEMSIENTEEZT . ANDA—/NESATI
ANREEAVTUTICRET DIHEENHDIH. mF
BEAFOERBIR<EYE T, AHESIE IV
IV RAAINT~INAIZACHESG=NE T AL INCT~
INCAANTOZ v TENET,, [IFEEERR]ZSHR
LTLEEe IMIIT OS2V EDTTINA ZZRBIFT D
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKC. PKG. DEPOPULATE D2 E2 JEDEC
{rea77-1) CODES LEADS NI o] v v | Non ] A, | B e
PKE 32 7x7 44L 7x7 4BL 7x7 48L 7x7 S6L 7x7 T3277-2 _ 455 | 4.70 | #85| 4.55| 4.70| 485 _
svwaoL | M. Tnow [vax. [ mn Tnon.] wax. | wn. Tnow, Jwax. T uin Trow. Tuax [nin TvowJusx | [oz7s |- 456 | 470 | +.85 | 456 470] 485| —
A | 07| 076|080 [0.70 | 0.75 | 0.80 [0.70 | 075 [0.80 [0.70 |0.75 [a80 |a70 (035 [080 | [rea772 |- 455 470 [ +.85 | 4.5 470] 485 o1
A 0 fo002]005| 0 fo02{005| 0 |ooz]oos| 0 Jooz|ooe| 0 | - feos| |TM77-3 - 455]4.70 | .83 | 495 | 4.70] 4.85 | WKKD—1
2 0.20 REF. .20 REF. 20 REF. 0.20 REF. 020 REF. T4877-1% 13,2437,48 | 4.20| 430 | 440 420 | 4.30| 440 -
b [025]0.30]0.35 020 [025]|0.30 [0.20 | 0.25 [0.30 [020 |0.25 | .30 |0.15 [0.20 025 | |48773 |- 4.95/5.10(525/485| 5.10{525] -
b |eo0|7.00{7.10]690 700[7.10 600 [7.00[7.10 [e30|7.00 [710 600 [700 [7.10] |74 |- 5401650 1580|040 950/ 680 | -
E_ |690]7.00]7.10]690|7.00] 710|690 [7.00 [7.10 [ 650 [7.00 [7.40 [690 [700 | 7.0 | [H4677=5 |- 240|250 1260 240] 250/ 260] -
o 0.85 BSC. 50 BSG. 0.50 BSC. |_>|._50 BC, 0.40 BSC. Iz;': - :‘g :‘:‘: ::: :";: :'Tz 3: -
k_|ozs| - | - Jozs| - | - foze| - [ - Jaz8| - [ - |oz28| - - ——
L |oss o.squ.as 045 | 0.5 | 0:65 | 0.30 | 0.40 [ 0.50 a.45|u.uaIM5 03 |00 | 050 | oot |- 54015501560 15401 55015601 -
T4877N-8 - 5.4D0| 550 | 5.60 | 540 | 550| 5.6D -
N 32 L 4 44 56 TATTNIN-E |- 540|550 [ 5.60 [ 540] 550[ 560 —
L] L n 12 10 14 T5677-1 - 5.40| 550 | 5.60 | 540 | 550 560 -
NE L " 12 12 14 T6771-2__ |- 5.40] 550 | 65,60 640] 6.50[ 6.60] -

*k NQTE: T4877-1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.

NOTES:

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

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 96-1
SPP—012. DETALS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN
THE ZONE NDICATED. THE TERMINAL #1 IDENTFER MAY BE EMTHER A MOLD OR MARKED FEATURE.

DIMENSION b APPLES TO METALLIZED TERMINAL AND IS WEASURED BETWEEN

.25 mm AND 0.30 mm FROM TERNINAL TIP.

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

COPLANARTTY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORNS TO JEDEC M0220 EXCEFT THE EXPOSED PAD DIMENSIONS OF

14877-1/~3/-4/-5/—6 & T5677-1. Dm /Vl /JXI / VI

WARPAGE SHALL NOT EXCEED 0.10 mm.

Bf oo B B

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY & PACKAGE OUTLINE
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY 32,44, 48, 56L THIN QFN, 7x7x0.8mm
APFRNA DODUMENT CONTROLND. [} 2
-DRAWING NOT TO SCALE- 21-0144 /
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