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ABSOLUTE MAXIMUM RATINGS

VECIOGND ..o -0.3V to +5.5V
Any Other Pins to GND..... -0.3Vto (Vcc + 0.3V)
IN_LO INB_ oo -2V to +2V
INC_tO GND ...oooviiiiiiiiccc -24mA to +24mA
Continuous Power Dissipation (Ta = +70°C)

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

Operating Temperature Range......................
Junction Temperature

Storage Temperature Range ..............cc.oco.....

Lead Temperature (soldering, 10S) ........ccccccevviiiiiiinnnn.

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.pp | Sleep mode (PD = 1), ViN_ = 112mVp-p at 5SMHz 0.8 4

LOGIC INPUTS (PD, D2, D1, D0)

Input High Voltage VIH 4.0 \
Input Low Voltage ViL 1.0 V
Input Current with Logic-High = 1 pA
Input Current with Logic-Low L 1 HA

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 (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
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_+ - OUT_-) / IN_ 19 dB
Part—‘to—Part Gain Variation from Ta = +25°C, RL = 200Q £10% 0 <01 +05 dB
Nominal
-3dB Small-Signal Gain D2/D1/D0 = 0/0/0, (50 input impedance),
Bandwidth 8B | vour = 0.2Vp-p 70 MHz
Slew Rate 280 V/us
2 AKX
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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, 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 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 = RIN = 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
fiN_ = 5MHz, V, = 1Vp_p differential -50 -68
Second Harmonic HD2 IN_ out PP - - dBc
fIN_ = 10MHz, VouT = 1Vp-p differential -66
fiIN_ = 5MHz, V, = 1Vp_p differential -50
Third Harmonic HD3 | ouT= hR T dBe
fin_ = 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_ = 15 de
Channels 195mV peak (-3dB full scale), fin_ = 10MHz o 9
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.
N AXIMW 3
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(MAX2034 Typical Application Circuit, Vcc = +4.75V to +5.25V, source impedance Rg = 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, unless otherwise specified.)
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BRI TR (4E)
(MAX2034 Typical Application Circuit, Vocc = +4.75V 1o +5.25V, source impedance Rs = 2002, 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, unless otherwise specified.)

TWO-TONE ULTRASOUND-SPECIFIC IMD3 LARGE-SIGNAL NOISE FIGURE
vs. FREQUENCY vs. OFFSET FREQUENCY
0 T T T o 6 =TT =
Vour = 1Vp-p DIFFERENTIAL 2 Riy = 200Q g
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z o 5 E
= = fiN_=5MHz =
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" | _ s
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(MAX2034 Typical Application Circuit, Vocc = +4.75V 1o +5.25V, source impedance Rs = 2002, 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, unless otherwise specified.)

VWWV\MAMWWWNMWMW INPUTIN_
: 500mV/div

DIFFERENTIAL

OUTPUT
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L L 2.0V/div

CLAMP SYMMETRY UNDER
LARGE-SIGNAL RECOVERY TRANSMIT RECOVERY
MAX2034 toc1 MAXW"
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4
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2 INB1 JEIE ISR R, FE R AT RESEIT 5| AL IS el 28 55 R
3 ZF2 JHIE 2 PR BTIC AC G 1, Gl — AN AR TR A R TR LR
4 IN2 JHIE2 LNABIE A . 0B 2 BOR3 10 S A, 85— A BRI AL AR BT A 2 2 U LB
5 INC2 A 2B AT, A R BB AR
6 INB2 JHIE 25 RN, ER BRI 5 | AL B R AR 55 2
7 ZF3 JEIE 3 PRI e 1, Gl — ARSI S R UL
8 IN3 JHIE3 LNABIE A . 8 IE 3R I S A, 85— A 5 I A AR BT A 2 2 U LB
9 INC3 JHIE 3B A EI O, A T A B AR
10 INB3 JHIE3 AR, TER ] BRI 5 | AL FR A 55 B
11 ZF4 SHIEAA B BTIC G O, @ — ARSI S R UL
12 INA | b4 NABEIUA . ST BORRR 00 00 A, L — I ER B 204 LA A B S UL B
13 INC4 JEIE A BRI A E O, A 1 A R AR A
14 INB4 SMIEA B, R RS S  ALE R A S B .
15, 21, 22, 25,
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40, 46
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44, 45
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COMMON DNENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKC. 0z 7] JEDEG
(re877-1) Coois (B .| nou ] v | . [Now ] uax. | e &
PKE 3 7a “w 8L 747 8L 77 S6L 77 S I 56470 | 485 [ 455 | 470|455 | -
el T s e e e I T e A e S A D A A R e = +55] 4.70 [ 4.85] 455 | 470 485 | —
A | o7m| 075|020 070 | 075|080 [a70 | 075|080 [070 (075 [ae0 |a70 |05 [0sa | [rurr—2 |- 4.5 4.70 [ 4.85 | 4.5 | 4.70] 4.85 [maeo—1
A 0 [002|005| 0 [o002f{o00| 0 |ooz]oos| 0 Jooz|oos| 0 | - feos| |TH77-3 - 4.56)4.70 | 4.86 | 4.6 | 4.70| 4.86 [WKKD—1
2 0.20 REF. 20 REF. 20 REE. 020 REF, 020 REF. THaT7-1%  |1324,37,48 | 4.20| 4.30 | 440 420 | 430| 44D | —
b 020|030 030|020 | 025|030 |020 | 0.25 [0.30 [020 |0.26 |0.30 [a.10 [020 [0.20 | |ME773 [~ 4851510 (5251485 5.10{ 525 | -
> [690]7.00(7.10[690]7.00[7.10 650 100710 |60 [7.00 {710 [690 700 [7.40] |[T4877-4 1~ 54016.50 1560|640 | 5.50{ 660 { —
E |690]7.00|7.10[680)7.00]7.10 [690 | 7.00 |7.10 [6.90 [7.00 | 7.10 | 6.90 [7.00 | 7.10 | 8775 - 240|250 1260240 2501260 —
o 0.65 BSC. 50 BSC. 0.50 BSC. 050 BSC. 04D BSC. ™76 |- 54015501560} 540 | .50 60| -
« Tom] - | —Jom] -] ~Jom] - | —lom] - | —lem] - [ = =L |- 4.955.10 [5.25] 495 [ 5.10[525| —
L | 045 | 055 | 065 | 045 | 0:55 | 0.5 | 030 | 040 | 050 | 045 | 05 | 065 | 030 |00 | 050 | et {= S4015% 580|540 ] SS0fss0) -
a6 |- 540 5.50 | 5,60 | 540 | 5,50 560 —
N 32 L 4 4 56 T4ETIWN-B |- 540|550 [5.60 540 5.50[580] —
N0 L n 12 10 14 56771 - 5.40| 5.50 [5.60 [ 540 | 5.50[ 560 —
NE 8 n 12 12 14 6772 |- 5.40] 6.00 [ 0.60 [ 6.40 | 960 60| —

*x NQTE: T4877-1 IS A CUSTON 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUNBER OF LEADS ARE 44.

NQTES:

DIMENSIONING & TOLERANGING CONFORM TO ASME Y14.3M—1994.
ALL DIMENSIONS ARE IN MILLIMETERS, ANGLES ARE IN DEGREES.
N IS 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 IDENTFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE NDICATED. THE TERMINAL #1 IDENTFER MAY BE EMHER A MOLD OR MARKED FEATURE.

1.

2.

A

é DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERNINAL TIP,

6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

7. DEPOPULATION IS POSSIBLE N A SYMMETRICAL FASHION.

A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORNS TO JEDEC MO220 EXCEFT THE EXPOSED PAD DIMENSIONS OF

T4877-1/-3/-4/-5/-6 & T5677-1. DEA"LL'Aﬁs. / VI/JXI/ VI

10. WARPAGE SHALL NOT EXCEED 0.10 mm.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY T DACKAGE OUTLINE
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
AP DOCYMENT CONTROLINC. [ 2
-DRAWING NOT TO SCALE- 21-0144 F |24
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