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ABSOLUTE MAXIMUM RATINGS

VCC_ O GND i -0.3Vto +5.5V
VOGO = VT weiiiii it >-0.3V
ZF_, IN_, AG to GND .-0.3Vto (Vcc_ +0.3V)
INC 20mA DC
VREF 1O GND ...ooooiii e -0.3V to +3V
IN_tOAG PP -0.6V to +0.6V
OUT_, DIN, DOUT, VG_, NP, CS, CLK,

PDtOGND ......ooooviiiiiiiii -0.3Vto (Vcet + 0.3V)

Vcc , VREF analog and digital control signals must be applied
in this order
Input Differential Voltage .............ccccooviiinnn 2.0Vp-p differential

Continuous Power Dissipation (Ta = +70°C)

56-Pin TQFN (derate 47.6mW/°C above +70°C) .............. 3.8W
68-Pin TQFN (derate 40.0mW/°C above +70°C) .............. 4.0W
Operating Temperature Range (Note 1)................ 0°C to +70°C

Junction Temperature ........ccoccooviiiiiiii
6yc (Notes 2, 3) (56-Pin TQFN)
0Jc (Notes 2, 3) (68-Pin TQFN)
6JA (Notes 3, 4) (56-Pin TQFN)
0yA (Notes 3, 4) (68-Pin TQFN)
Storage Temperature Range ...............
Lead Temperature (soldering, 10s)

Note 1: Tc is the temperature on the exposed pad of the package. Ta is the ambient temperature of the device and PCB.
Note 2: Junction temperature Ty = Tc + (6Jc x Vcc x Icc). This formula can only be used if the component is soldered down to a print-
ed circuit board pad containing multiple ground vias to remove the heat. The junction temperature must not exceed 150°C.
Note 3: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to china.maxim-ic.com/thermal-tutorial.
Note 4: Junction temperature Ty = Ta + (6ya x Ve X Icc), assuming there is no heat removal from the exposed pad. The junction
temperature must not exceed 150°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.

DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuits, VREF = 2.475V to 2.525V, Vcc1 = 3.13V to0 3.47V, Vcce = 4.5V t0 5.25V, Ta = 0°C to +70°C, VGND = 0V,
NP =0, PD = 0, no RF signals applied. Typical values are at Vcc1 = 3.3V, Vccea = 4.75V, Ta = +25°C, unless otherwise noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
3.3V Supply Voltage Veet 3.13 3.3 3.47 \
4.75V/5V Supply Voltage Veee 4.5 4.75 5.25 Y
E);tr?ér;al Reference Voltage VREF (Note 6) 5475 5505 v
CMOS Input High Voltage VIH Applies to CMOS control inputs 2.5 \
CMOS Input Low Voltage ViL Applies to CMOS control inputs 0.8 \
CMOS Input Leakage Current IIN 0V to 3.3V 10 PA
Data Output High Voltage DOUT_HI 10MQ load Vet Vv
Data Output Low Voltage DOUT_LO 10MQ load 0 \
4.75V/5V Supply Standby Current | I_NP_5V_TOT | NP = 1, all channels 3.9 6 mA
3V Supply Standby Current I_NP_3V_TOT |NP =1, all channels 1.7 3 mA
4.75V/5V Power-Down Current |_PD_5V_TOT |PD =1, all channels (Note 7) 0.4 10 UA
3V Power-Down Current |_PD_3V_TOT |PD =1, all channels (Note 7) 0.3 10 A
3V Supply Current per Channel |_3V_NM Total | divided by 8, VG+ - VG- = -2V 11 18 mA
é;:;/@/ Supply Current per |.5V_NM  |Total | divided by 8 6.0 83 | ma
DC Power per Channel P_NM 64.8 105 mwW
\[/’glftzrgegt%a;n’*gga'og Control VGAIN_RANG |VG+ - VG- +3 v

2 W AXI/WV
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DC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuits, VRer = 2.475V to 2.525V, Vcc1 = 3.13V to 3.47V, Vcce = 4.5V to 5.25V, Ta = 0°C to +70°C, VaND = 0V,
NP = 0, PD = 0, no RF signals applied. Typical values are at Vcc1 = 3.3V, Vcce = 4.75V, Ta = +25°C, unless otherwise noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Common-Mode Voltage for 1.65
Difference Analog Control VGAIN_COMM | (VG+ + VG-)/2 +5% v
Source/S|-nk Current for Gain |_ACONTROL | Per pin 16 w4 UA
Control Pins
Reference Current IREF All channels 9.7 13 bA
Output Common-Mode Level Vemo 1.73 Vv

AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuits, VREF = 2.475V to 2.525V, Vcc1 = 3.13V 10 3.47V, Vcce = 4.5V to 5.25V, Ta = 0°C to +70°C, VGND = 0V,
NP =0, PD = 0, D3/D2/D1/D0 = 1/0/1/0 (RN = 200Q, LNA gain = 18.5dB), D5/D4 = 1/1 (fc = 18MHz), frRF = 5SMHz, Rs = 200, capaci-
tance to GND at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, R = 1kQ differen-
tial, reference noise less than 10nVA/Hz from 1kHz to 20MHz, DOUT loaded with 10MQ and 60pF. Typical values are at Vcc1 = 3.3V,
Vcee = 4.75V, Ta = +25°C, unless otherwise noted.) (Note 5)

PARAMETER CONDITIONS MIN TYP MAX UNITS

D1/D0 = 0/0, RN = 50Q, fRr = 2MHz 47.5 50 60
D1/D0 = 0/1, RiN = 100%, fRF = 2MHz 90 100 115

Input Impedance Q
D1/D0 = 1/0, RN = 2009, frRF = 2MHz 185 200 220
D1/D0 = 1/1, RN = 1000Q, fRF = 2MHz 600 830 1000
Rs = RN = 50Q, LNA gain = 18.5dB, VG+ - VG- = +3V 4.5

) ) Rs = RN =100Q, LNA gain = 18.56dB, VG+ - VG- = +3V 3.4

Noise Figure - dB
Rs = RN = 200Q, LNA gain = 18.5dB, VG+ - VG- = +3V 2.4
Rs = Rin = 1000, LNA gain = 18.5dB, VG+ - VG- = +3V 2.2

D3/D2/D1/D0O = 0/0/0/1, LNA gain = 12.5dB,

Low-Gain Noise Figure Rs = RiN = 2000, VG4 - VG- = 13V 3.9 dB
Input-Referred Noise Voltage D3/D2/D1/D0 = 1/1/1/0 0.9 nVAHz
Input-Referred Noise Current D3/D2/D1/D0O = 1/1/1/0 2.1 pANHZ
Maximum Gain, High Gain Setting | VG+ - VG- = +3V 41 42.4 45 dB
Minimum Gain, High Gain Setting | VG+ - VG- = -3V 9 10.1 12 dB
Maximum Gain, Low Gain D3/D2/D1/D0 = 0/0/0/1, RIN = 200Q, LNA gain = 12.5dB,
Setting VG+ - VG- = +3V % 376 39 dB
. . . , D3/D2/D1/D0 = 0/0/0/1, RN = 2009, LNA gain = 12.5dB,
Minimum Gain, Low Gain Setting VG - VG- = -3V 3 5.4 8 dB
D5/D4 = 0/0, fc = 9MHz 9
Anti-Aliasing Filter 3dB Corner | D5/D4 = 0/1, fc = 10MHz 10 MHz
Frequency D5/D4 = 1/0, fc = 15MHz 15
D5/D4 = 1/1, fc = 18MHz 18
Gain Range VG+ - VG- = -3V to +3V 33 dB
MAXIV 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuits, VRErF = 2.475V to 2.525V, Vcct = 3.13V 1o 3.47V, Vcce = 4.5V to 5.25V, Ta = 0°C to +70°C, VGND = 0V,
NP =0, PD = 0, D3/D2/D1/D0 = 1/0/1/0 (RiN = 200Q, LNA gain = 18.5dB), D5/D4 = 1/1 (fc = 18MHz), frRF = 5MHz, Rs = 200Q, capaci-
tance to GND at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, Rl = 1k differen-
tial, reference noise less than 10nVA/Hz from 1kHz to 20MHz, DOUT loaded with 10MQ and 60pF. Typical values are at Vcc1 = 3.3V,
Vceo = 4.75V, Ta = +25°C, unless otherwise noted.) (Note 5)

PARAMETER CONDITIONS MIN TYP MAX UNITS
VG+ - VG- = -2V +0.4
Absolute Gain Error VG+ - VG- = 0V +0.4 dB
VG+ - VG- = +2V +0.4
VG+ - VG- = -3V (VGA minimum gain), gain ratio with 14
. . 330mVp-p/50mVp-p input tones '
Input Gain Compression dB
LNA low gain = 12.5dB, VG+ - VG- = -3V (VGA minimum 08
gain), gain ratio with 600mVp-p/50mVp-p '
Gain step up (VIN = 5mVp-p, gain changed from 10dB to 14
44dB, settling time is measured within 1dB final value) '
VGA Gain Response Time us
Gain step down (VN = 5mVp-p, gain changed from 44dB 16
to 10dB, settling time is measured within 1dB final value) '
Overdrive is +10mA in clamping diodes, gain at 30dB,
VGA Output Offset Under Pulsed 16 pulses at 5MHz, repetition rate 20kHz; offset is 180 mV
Overload .
measured at output when RF duty cycle is off
Small-Signal Output Noise 20dB of gain, VG+ - VG- = -0.85V, no input signal 23 nVAHz
) ) 20dB of gain, VG+ - VG- = -0.85V, fRr = 5MHz,
Large-Signal Output Noise INOISE = fF + 1kHz, VouT = 1Vp.p differential 35 nVAHz
VIN = 50mVp-p, fRF = 2MHz, V = 1Vp. -67
Second Harmonic (HD2) N PP, RE £ YOUT PP dBc
VIN = 50mVp-p, fRF = 5MHz, VouTt = 1Vp-p -64.2
D3/D2/D1/D0 = 1/0/1/0 (RN = 200Q, LNA gain =
High-Gain IM3 Distortion 18.5dB), VIN = 50mVp.p, fRF1 = 5MHz, frRre = 5.01MHz, -b2 -61 dBc
Vout = 1Vp-p (Note 8)
D3/D2/D1/D0 = 0/0/0/1 (RiN = 200Q, LNA gain =
Low-Gain IM3 Distortion 12.5dB), VIN = 100mVp-p, fRF1 = 5MHz, frRFe = 5.01MHz, -50 -60 dBc
Vout = 1Vp-p (Note 8)
Standby Mode Power-Up Gain set for 26dB, frRr = 5MHz, Vout = 1Vp-p, settled 51 S
Response Time within 1dB from transition on NP pin ) H
Standoy Mer Power-Down To reach DC current target £10% 2.0 ys
Response Time
) Gain set for 28dB, frRr = 5MHz, Vout = 1Vp-p, settled
Power-Up Response Time within 1dB from transition on PD 27 ms
. Gain set for 28dB, frr = 5MHz, DC power reaches
Power-Down Response Time emW/channel, from transition on PD 5 ns
Adjacent Channel Crosstalk Vout = 1Vp-p differential, frRr = 10MHz, 28dB of gain -58 dBc
Nonadjacent Channel Crosstalk | Vout = 1Vp-p differential, frRF = 10MHz, 28dB of gain -71 dBc
Phase Matching Between Gain = 28dB, VG+ - VG- = 0.4V, Vour = 1Vp-p,
Channels fRE = 10MHz 1.2 Degrees
4 MAXIM
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AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuits, VRErF = 2.475V to 2.525V, Vcct = 3.13V 1o 3.47V, Vcce = 4.5V to 5.25V, Ta = 0°C to +70°C, VGND = 0V,
NP =0, PD = 0, D3/D2/D1/D0 = 1/0/1/0 (RiN = 200Q, LNA gain = 18.5dB), D5/D4 = 1/1 (fc = 18MHz), frRF = 5MHz, Rs = 200Q, capaci-
tance to GND at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, RL = 1kQ differen-
tial, reference noise less than 10nVA/Hz from 1kHz to 20MHz, DOUT loaded with 10MQ and 60pF. Typical values are at Vcc1 = 3.3V,
Vceo = 4.75V, Ta = +25°C, unless otherwise noted.) (Note 5)

JIBIE

A B i

PARAMETER CONDITIONS MIN TYP MAX UNITS
Gain = 28dB, VG+ - VG- = 0.4V, Vout = 1Vp-p,
3V Supply Modulation Ratio frRF = 5MHz, fmop = 1kHz, VMob = 50mVp_p, ratio of -73 dBc
output sideband at 5.001MHz, 1Vp-p
. Gain = 28dB, VG+ - VG- = 0.4V, Vourt = 1Vp-p,
:;5(\)//5\/ Supply Modulation fRE = 5MHz, fmop = 1kHz, VMoD = 50mVp.p, ratio of -82 dBc
! output sideband at 5.001MHz, 1Vp_p
Gain Control Lines Common- Gain = 28dB, VG+ - VG- = 0.4V, Vour = 1Vp-p,
Mode Reiection Ratio frRF = 5MHz, fmobp(cwm) = 1kHz, Vmobp(cm) = 50mVp-p, -74 dBc
! ratio of output sideband at 5.001MHz to 1Vp-p
. VG+ - VG- = -3V, delay between V|N = 300mVp-p and
Overdrive Phase Delay Vin = 30mVp.p differential 5 ns
Output Impedance Differential 100 Q
AC ELECTRICAL CHARACTERISTICS—SERIAL PERIPHERAL INTERFACE
(DOUT loaded with 60pF and 10MQ, 2ns rise and fall edges on CLK.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Clock Speed 10 MHz
Mininimum Data-to-Clock Setup i 5 ns
Time s
Mininimum Data-to-Clock Hold
) tcH 0 ns
Time
Mininimum Clock-to-CS Setup
. tES 5 ns
Time
CS Positive Mininimum Pulse ; ] ns
Width EW
Mininimum Clock Pulse Width tcw 2 ns

Minimum and maximum limits at Ta = +25°C and +70°C are guaranteed by design, characterization, and/or production test.
Noise performance of the device is dependent on the noise contribution from VRer. Use a low-noise supply for VRer. The

reference input noise is given for 8 channels, knowing that the reference-noise contributions are correlated in all 8 chan-
nels. If more channels are used, the reference noise must be reduced to get the best noise performance.

Note 5:

Note 6:

Note 7: Not applicable to the MAX2077CTK+.

Note 8: See the Ultrasound-Specific IMD3 Specification section.
M AXI/W
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(Typical Application Circuits, VREF = 2.475V to 2.525V, Vcc1 = 8.3V, Vcce = 4.75V, Ta = +25°C, VGND = 0V, NP = 0, PD = 0,
D3/D2/D1/D0 = 1/0/1/0 (RN = 200Q, LNA gain = 18.5dB), D5/D4 = 1/1 (fc = 18MHz), frRr = 5MHz, Rg = 200Q, capacitance to GND
at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, R = 1kQ differential, reference
noise less than 10nVA/Hz from 1kHz to 20MHz, DOUT loaded with 10MQ and 60pF, unless otherwise noted.)

GAIN vs. DIFFERENTIAL COMPLEX INPUT IMPEDANCE
ANALOG CONTROL VOLTAGE MAGNITUDE vs. FREQUENCY GAIN ERROR HISTOGRAM
55 5 gmoo 3 600 3
- % 5
45 22 a0 [N E 500 E
/ : \ *%Q
= 400
= % // 2 600 / =)
= << )
= 2 = 300
3 25 / = 400 2
5 000 ~S~—
= o 000 200
15 ,/ & 200 |~—~ / ¥
= /) 100
/ =
N | |
5 0 0 —
32 40 1 2 3 0 5 10 15 20 04 -03 0201 0 01 02 03 04
DIFFERENTIAL ANALOG CONTROL VOLTAGE (V) FREQUENCY (MHz) GAIN ERROR (dB)
OUTPUT-REFERRED NOISE INPUT-REFERRED NOISE SECOND-HARMONIC DISTORTION
vs. GAIN vs. GAIN vs. GAIN
180 s 6 g -30 i "
S < Vour=1Vp-p g
£ 150 /A 2 5 \ : -40 2
Z / s \ fir = 10MHz
2120 rig -50 "
2 o 5 \ S w0 >
= & 8 — —
£ 60 & \ -70 i ™ ™
E § \ fRF = 5SMHz ﬁ\ \
8 30 = 2 \ %0 I \
PR ~——| frF = 2MHz
T——
0 1 -90 ‘
8 17 2% 35 4 8 17 2% 35 44 20 2% 32 38 44
GAIN (dB) GAIN (dB) GAIN (dB)
6 WA
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BT (EHFI1E(4E)
(Typical Application Circuits, VREF = 2.475V to 2.525V, Vcc1 = 8.3V, Vcce = 4.75V, Ta = +25°C, VGND = 0V, NP = 0, PD = 0,
D3/D2/D1/D0 = 1/0/1/0 (RN = 200Q, LNA gain = 18.5dB), D5/D4 = 1/1 (fc = 18MHz), frRr = 5MHz, Rg = 200Q, capacitance to GND
at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, R = 1kQ differential, reference
noise less than 10nVA/Hz from 1kHz to 20MHz, DOUT loaded with 10MQ and 60pF, unless otherwise noted.)

THIRD-HARMONIC DISTORTION TWO-TONE ULTRASOUND-SPECIFIC SECOND- AND THIRD-HARMONIC
vs. GAIN IMD3 vs. GAIN DISTORTION vs. Vout p-p
-30 T 5 -10 : . -50 : 2
Vour =1Vp-p e Vour=1Vpp £ GAIN = 26dB IS
40 ;3 § fRF = 5MHz %
30 N -60
-50 T fRe=10MHz T fRF = 10MHz 8 HD2
= X RF = L R 5 l 7/
= 0 | = 50 AN || S 0 -
8 ) | — 2 * Y - 2
RF = 2MHz N b
S 1 § /|
70 N -80
80 |- o= 5M|—|z\|‘_ ~ fa = SMHz — /
‘ fa = 2MHz ‘ ‘ /
-90 -90 90
20 2 32 38 44 20 26 32 38 44 0 02 0.4 06 08 1.0
GAIN (dB) GAIN (dB) Vour p-p (V)
SECOND- AND THIRD-HARMONIC DISTORTION
SECOND- AND THIRD-HARMONIC SECOND- AND THIRD-HARMONIC DISTORTION vs. DIFFERENTIAL OUTPUT LOAD
DISTORTION vs. FREQUENCY vs. DIFFERENTIAL OUTPUT RESISTANCE CAPACITANCE
-30 : ° -30 — = -30 : o
Vour = 1Vp-p £ Vour =1Vp-p & Vour = 1Vp-p e
GAIN = 260B 3 4o | GAIN =260 g 4o | GAIN=260B g
-40 fRF = 5SMHz = fRF = 5SMHz =
=) =) ‘ =
2 / 8 50 HD2 g 50 HD2
= -50 HD2 — A - o=
8 " = || = | | =
o o -60 ~—_ o 60 A —
= = = = -
N 60 = — = = |
= 4’< 2 —"] xl 2 70 —T
70 I HD3 HD3
_80 -
/ 1 ‘03 80
-80 -90 -90
0 5 10 15 20 200 300 400 500 600 700 800 900 1000 0 20 40 60 80 100
FREQUENCY (MHz) DIFFERENTIAL OUTPUT RESISTANCE (<) DIFFERENTIAL OUTPUT LOAD CAPACITANCE (pF)
M AKX/ 7
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BT (EHF1E ()

(Typical Application Circuits, VREF = 2.475V to 2.525V, Vcc1 = 8.3V, Vcce = 4.75V, Ta = +25°C, VGND = 0V, NP = 0, PD = 0,
D3/D2/D1/D0 = 1/0/1/0 (RN = 200Q, LNA gain = 18.5dB), D5/D4 = 1/1 (fc = 18MHz), frRr = 5MHz, Rg = 200Q, capacitance to GND
at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, R = 1kQ differential, reference
noise less than 10nVA/Hz from 1kHz to 20MHz, DOUT loaded with 10MQ and 60pF, unless otherwise noted.)

IMD3 (dBc)

GAIN (dB)

TWO-TONE ULTRASOUND-SPECIFIC IMD3

ADJAGENT CHANNEL-TO-CHANNEL ADJACENT CHANNEL-TO-CHANNEL

vs. FREQUENCY CROSSTALK vs. GAIN CROSSTALK vs. FREQUENCY
0 i 0 -50 = 0 B -
Vour = 1Vp-p 5 Vou = 1Vp- £ -
GAIN = 2608 g 0 g Vour = 1Vp-p 5
20 z 55 E GAIN = 2008 E
/ 8 g 30
= = /|
) / Z 5 = //
/ 3 & ADJACENT CHANNEL 1
/ 5 ADJACENT CHANNEL 1 S & Lt
— | p)
60 -65 7
\ 7—— |~ ADJACENT GHANNEL 2
ADJACENT CHANNEL ‘ ‘ ‘ ‘ | ‘ ‘ ‘ ‘
-80 -70 - - -90
0 5 10 15 20 8 17 % 35 4 1 10 100
FREQUENCY (MHz) GAIN (dB) FREQUENCY (MHz)
LARGE-SIGNAL BANDWIDTH vs. FREQUENCY COMMON-MODE OUTPUT VOLTAGE DIFFERENTIAL OUTPUT IMPEDANCE
(GAIN = 20dB, Vgyrt = 1Vp-p) vs. GAIN vs. FREQUENCY
MAX2077 toc18
30 . 19 s 180 80
= 5
2 d = ¢ =
] = 18 ~ /‘" ( 60
\ 15MH;z = g ., /| REAL |
N =2 =
10 T T 1T = =
9Wr~4\ 18VHz 5 5
‘ \ \/ 3 17 s 40
0 ! \\ = = \
10 Hz"i\\ = 3 60 .\
\ S 16 20
" Vour = 1Vp-p \ \ § AGINARY \‘\.
GAIN = 20dB \ ‘ ‘
20 TR 15 0 0
1 10 100 8 17 26 35 44 0 10 20 30 40 50
FREQUENCY (MHz) GAIN (dB) FREQUENCY (MHz)
IMAXI/V
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BT (EHFI1E(4E)
(Typical Application Circuits, VREF = 2.475V to 2.525V, Vcc1 = 8.3V, Vcce = 4.75V, Ta = +25°C, VGND = 0V, NP = 0, PD = 0,
D3/D2/D1/D0 = 1/0/1/0 (RN = 200Q, LNA gain = 18.5dB), D5/D4 = 1/1 (fc = 18MHz), frRr = 5MHz, Rg = 200Q, capacitance to GND
at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, R = 1kQ differential, reference
noise less than 10nVA/Hz from 1kHz to 20MHz, DOUT loaded with 10MQ and 60pF, unless otherwise noted.)

LNA OVERLOAD REGOVERY TIME VGA OVERLOAD RECOVERY TIME
(Vin = 500mVp-p FOR 0.5ps TO 100mVp.p (Vin = 40mVp-p FOR 1ps TO 4mVp.p
FOR 1ps AND BACK TO 500mVp-p FOR 1ps AND BACK TO 40mVp.p
FOR 0.5ps, GAIN =1 0dB)MAX2D77 . FOR 1ps, GAIN = 42.5dB)
125 : toc 5 3 MAX2077 toc20 005
INPUT INPUT
¢ ) A JV' r AlLA A
075 /\an .VAV.V.AU( \Uf\vf\\ 0 \ e _J\ \ \ \ 0
= s = =
2 025 05 2 = 005 2
3 = 3 AA N =
i i
025 10 AN -0.10
ouTPUT J U U -1 oUTPUT i
-0.75 15 2 -0.15
0 500 1000 1500 200 0 500 1000 1500 2000
TIME (ns) TIME (ns)
OVERDRIVE PHASE DELAY
vs. FREQUENCY
MAX2077 toc21
45 : :
\ INPUT = 300mVp-p
z %
% \
é 27 7 ™
S 18 A
& |
= INPUT = 30mVp-p
S
GAIN = 1008
O L
0 5 10 15 2
FREQUENCY (MHz)
MAXI N 9
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=y —— et L1l
i 18 8 & Bl it
5] B A
Gl E4 Ih&eE
56 TQFN | 68 TQFN
1 2 INC2 WA, ERERARA, VEANEIIE S %5 AT B
3 ZF3 WIE3A P GIICEC S, i 10nF L 2848 I A A 28 U6 3 -
IN3 THIE A .
4 5 INC3 WA, ERERRARE, EAMUIES % AT B
5 6 ZF4 WIEAAPEEGIICEC S|, i 10nF L 2848 I A 28 U6 3 -
6 7 IN4 SBERE NS
7 8 INC4 WA A, ERERRAHRA, EAMUIE S A AT b B
8 10 AG S, FERE—MEESRAY IpFRE A £ il
9 1 ZF5 WIS A PEEPTICE 51, it 10nF L 7848 Al A 5 U6 3
10 12 IN5 THIESHIA .
11 13 INC5 WESHAA, ERERARA, VEANEIIE S %5 AT .
12 14 ZF6 W6 VEFLHTUCEC S, 85 10nF AL 2852 Ui #l A 28 i -
13 15 ING B 6Hi A .
14 16 INC6 BN, EEEMAEHEE, VEANULIE S % AR .
15 17 ZF7 TWIE 7 VR GTUCEC S, 385 10nF B 258 U Al 28 LG
16 18 IN7 WIETHIA .
17 19 INC7 BT, EREEMARE, EANULEHIE S % AR .
18 20 ZF8 HIE S PHBH VS AL S |, 38T 10nF HL 28 3 It Al A 42 Uiy -
19 21 IN8 TIESHIA .
20 22 INC8 WESFF AN, EEBMAHRE, FAULENE S %5 A T .
o1 51 03 64 v 45V, R ANFATSVIIR . FEANERG T A 475V LR S| A — R, FRERITSIH
’ ' cez B 100nF 221 HLZY .
SMER2.SVIEMERLYE, IR SRR I . Gl 0.1 pFEL A S I EOND,  HL A 5250 5| ik
22 24 VREF %d%; %%1#”5%?-?'@H5E19%TVREW%IAE<Jﬂﬁé?é , {81 FI7E 1kHz 2 20MHz 8 Bl P9 e 5 I T SnVAVHZ
23 35 49 | 25 44.63 | Voo %@%%ﬁ%%ﬁéﬁf%%ww&ﬁ TESNIRKE T A 3.3V LIRS | A — e, FRREFEIT 5| K
24 26 VG+ VOABULI G 220 A . 225 HLIR O -3VIRE X R T/ MB AR B, +3 VIR BT e K s
25 27 VG- WE.
26 32 DOUT OB R . BRI T A BERC E, RSP 3.3V CMOS.
10 y LV V.
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5| Bt B (4£)
51 &% Thk
56 TQFN | 68 TQFN
27 34 ouTs- M3 8 25 43 K S 17
28 35 OuUT8+ T8 T 8 2% 43 HY 1 i «
29 36 ouUT7- ETE T 24 S B
30 37 OUT7+ ETET 2 47 i H 1E i
31 38 ouUTe- I 18 6 2% 44 H L0
32 39 ouUT6+ T8 T 6 22 47 Hin HA 1 i «
33 40 ouTs- I T8 5 253 4 H O
34 41 OUT5+ TE T S 254 i HA 1 i «
36 45 OUT4- I A2 534 U
37 46 OoUT4+ I TE 422 70 O v
38 47 ouT3- JH T 37 4 i S 0
39 48 oUT3+ T8 T 32 47 Y S O i «
40 49 OouUT2- 36 18 2 25 47 4 H L0
41 50 ouT2+ T8 T 2 25 47 Y A O i «
42 51 ouT1- SHSENE Y ThanRiib i
43 52 OUT1+ TH T 125 47 Y S O i «
44 54 CLK R Il A(ETHE ), 3.3V CMOS. I b A T 9 ep AT R a5 1 4% -
45 55 DIN ORI, 3.3V CMOS. Bk A T R TR AL a7 i
46 56 s MSFLPA RO & O R A, 3.3V CMOS. A7l 3F F7 Ak 19 BB, FRECWHEA T [ 8 BT A
T AL T
47 o PD RITHEA 4 A (65 IITQFN). PDE T s iy, A SRPFUEASBTR: PDE T RH i
IEH TAE. iR 3 AR & TR LA .
18 - NP VGARPHUBE RS A . NPE T 1, BB PRk ARFPLBCA . 1R B AR = T 88 AT RS (1L
AFAE AR M BT E (B S BAR TE IRTFL(PD)RRE SR E
50 9, 28, 31 GND .
52 65 ZF1 TG VR STICECS A, s 10nF L 28 A8 T Al A 28 U -
53 66 IN1 THEIE LA .
54 67 INC1 W LA, ER A A, VEANULIE S 2 A Y
55 68 ZF2 B2 VR PTICAC S, Sl 3T 10nF R A8 AS Al & 28 R «
56 1 IN2 THIE 25 A .
29, 30,
— j;g: N.C. | Teititk, PIRBICA .
58-62
o o P B EE, I{ﬂ%ﬁi%ﬁéﬁm AT A L P B TR, DA BRI R . R B
HAE A SRS
M AXI/M L
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56-PIN TQFN PACKAGE.
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S
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=
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EZih
MAX2077 & 2 B . 83l M A Ui %, AL TR AliAs
ZiliE . EtEREE IR A N . S ABIETALNA
VGA. AAF{R 58118 A Big o €.
UGB sh TS B A e, BA WS A UGB g .
A BB ICE B 7R SMHz B A H 4 1) 68dBFS* SNR. M
1 T 7 T 22 ik Ak, ARG ) 30T 2 it O ok MR S E
Z U A5 n] DA (L S5 ) A B PW I A 2238 ) % e A
MREE, HEVour = 1Vp.p. SMHzZe i 1. 1kHz 4
i, HEA140dBc/Hz I 4 SNR . INFFE MCW £ 54
e, WHIEEMAX2078% A MAX2077.

*I & MAX1437B ADCH# /]

F1REMESE

/1B 1B /5 B iy

TR

MAX2077 i B Az it 1r4te . TIER D02 D6
WEMTER, 2 UM T X % B A IRE.

IR SR A RS (LNA)

MAX2077THLNAZ AL, BB 50 3h 78 B Lk it
febr, WHAEHTFRAE RGN . YLNA TEERY T
B, WAL Rp) M85 AR SRy = Re/(1+A)), 3
KREFCRI2ME. Kb, #6051 H B (Rp) i T 9 2084
A5, PN, B R 1009 Y E BE 7R A 38 25 AR 20 T
5 4200Q (2 W3E2).

BIT NAME DESCRIPTION
Do, D1, D2 Input-impedance programming
D3 LNA gain (D3 = 0 is low gain)
D4, D5 Anti-alias filter fc programming
D6 Don't care
x2. RENHIZIETIRE
D6 D5 D4 D3 D2 D1 Do MODE
X X X 1 0 0 0 RIN = 50Q, LNA gain = 18.5dB
X X X 1 0 0 1 RIN = 100Q
X X X 1 0 1 0 RIN = 200Q
X X X 1 0 1 1 RiN = 1000Q
X X X 0 0 0 0 RIN = 100Q, LNA gain = 12.5dB
X X X 0 0 0 1 RIN = 200Q
X X X 0 0 1 0 RiN = 400Q
X X X 0 0 1 1 RIN = 2000Q
X X X 1 1 X X Open feedback, LNA gain = 18.5dB
X 0 0 X X X X fc = 9MHz
X 0 1 X X X X fc = 10MHz
X 1 0 X X X X fc = 16MHz
X 1 1 X X X X fc = 18MHz
X = TL*k.
N AXIMW 13
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AT ZHEa i A #5(VGA)
MAX207TRIVCATLAL TR 2kt fE . 151 B0 B AT i i e
P, KRB AR A AR M SR BN VGATE
%A RO 5 R T HL G, DAY 22 40 e 1 (OUT _+.
OUT_-HRY i Z2uhe%, AT shADC.

VGA RS g il DU I 2543 30 2 25 il A VG+FIVG-TE 5. 2
A3 8 35 i LR -3V X T i /N RS, 43V
N T f K25 . P I AR L IR R 1.65V (B HU(E).

BEHHE
mrad st BARE S R haE, EHES R

ARG S HMR R RS, W% LI TIEFF
HR 2 T ik A 2 8 P PR A SR T s T

K=

MAX2077CTN+ 7] DL 33 PD 5| I 4% il & T 5 B 81 =X
(MAX2077CTK+ RN &KLY fE), PDE N2 & - F-if
et AW B, SCT B T #R U #E3.0pW (S
{E)Dh% . PDE NPHEACAE T, #HER TIE.

KNP E T E T, FMAX20773E AR . bl
B, SFE BRI G.emW, MIUE), %A%
wi AR R B R, DAE B B B HL . MAX2077CTN+
FIMAX207TCTK+7= ¥ BA R .

iy p=
&0

MAX2077:8 5 AT AL AT A7 A AT AR B E . X R 0K
REME T oML B YR B, B> 1 A BT B IC 51
I AR 7 PCB AR JR 9 52 2% B2 - Mcdii i A (DIN) A1 %40 it

GMAEMT BT

BIRFEH A

R AEIE SR REE bR, B EOR R A0 f AL B8
R AR AN, SCBUA VR BUOC AT . A ROK % 1 S AR i
A St 2 T A R (1 + (A/2)) x ReHI R RHLEH . %
AP A R ZpBR AL + (A2). REQWET & X Er
i A OR AR5 (A) . X IR AR YT, AT DU PR
MTRBEMEALEL). ST HEmART, KE54
IR 20 A2 S FELBHEL AR IR ) AN ERFELBE, # B B R A E
PN

IR AR
MAX2077 ¥ v T 4 14k 5 v i AL SR B0 BE RO S5 1 0K g
F B BRI YRR DR AR AR P 45 0 i A TR P HL T
AELHL, FEXF50Q £ 1000Q UM HIILAL . H4h, VL HFH
SIARME AW + (A5 . RAXFZE, BOK#
1 SRR S RTER N = Rg = 200QH A DLA B K £2.4dB,
R T H e AMYUT AN R AL

B

MAX2077 8 5 7 AT G & 0k A SO0 A, —ARE S0
ALY 0.8V . Hir AHFOL T T DL S K 1R AS (S
EROL$7)) ON 2 TN DU N ORI R (R
FoHL, R K RN A SRS R
g AINTZINS, {HINCI ZINCSH# ARG, 20
ST R s . AR PR SN RS LR A, FT UK INCL 2
INC8#%S .

*3. B ERH SR A

2 Rs (©) Rin (©) NF (dB)
(DOUT) Al LAt 2 A & 26 5, P A i s T FF 72 ] — 50 50 45
100 100 3.4
CSHL BRI M, BT, &% 200 200 24
CSH B m P, #HFgmiEnt, LSBYERT. MSBTE)G . Fik 1000 1000 2.2
15 5(CS) T [l B B8k %y MAX2077 % B A5 B, . TR ia gt
i, KR (5 Sk, S BT A f R I gi R 4 LR s
FE R 8 {55 19 _E TR RS 1 B 5 B AT B AT A7 4
MAXIMN
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LSB MsB
Do D D5 D6
DIN -
A A A A
CLK
e fg ! > fow -
I ! I —»: toH }4—:
cs—‘ |
: ‘ —» 5 -
—> s - ‘
| ' — -
NOTES:

DATA ENTERED ONE CLOCK RISING EDGE. REGISTER STATE CHARGE ON CS RISING EDGE.
DATA IS ENTERED LSB FIRST IF MORE THAN 7 BITS ARE ENTERED, THE EXTRA BITS MUST PRECEDE THE LSB.

B L. B 1r 7 i aw it 71

BHUBHEE

TR VGAZ S 5 AT LUK Sl He £ %1t i 2 GND
Z A9 25pF T4 L K 15pF 1| 1kQ #2243 TR GEHAE 5 A
ZI). Z5HEA RALT3VI B E, R —%
PRI EL A R[] (9 S AT, DRk 46 22 4 i H R A

TR

BIRAEF
HE AR
1) 4.75V HL
2) 3.3VALE

3) 2.5V A fERL
4) S
R 5 il 2 AU AL T OV 8T HOIRZS

BEHEEXAIIMD3
5 LR 9 A5 MVE A ], A T S A DU IMD3 4R
xR P A E B AN E AR . R, £ AR AL
SRR ST, HARFMIBH G J5H — AT
(0 FE AR 25dB, B DL APl & 07 e, 00 i A/ e

MAXIMN

—A B —AMME25dB. FER AR Y, IMD33545R(f - () -
I)FEI N AFEEIN ZE R EESLE?2).

-25dB

4 A

ULTRASOUND
IMD3

v

f1-(f2-f1) f1 fa fo+(f2-H)

B2, R IMD3 I 7 %

15
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PCB7 5 BHIES

MAX2077 95|l B2 LG, REm iR @494  PROCESS: Complementary BICMOS

SLOCUEESE, B BENYEA . B, a5 LA

- RN ZEE SRS

MAX2077 % FITQFN-EP£ 3¢, HERAEP)IRM T —15

B E] AR FABE I E . B TEPCBES, i BIMAX2077 i # 3=
RIHGAEREE . 5, R MR R
EEEB, WS AAESLE — RIS T i,

B2 PCBAHLZ . s ;
ESEEE il WD XSRS
56 TQFN-EP T5688+2 21-0135
68 TQFN-EP T6800+2 21-0142
TOP VIEW
' + + + + + +
ES ST sRrRREEEE
o0 DD o0 DD ) (Sl o0 DD o0 o0
O O O O O O O > O o o o o o
1421141} 140; 1301 138; 137; 1361 135! 1341 1331 1321 131} 130; 129
0UT1+| 43" 128 ouTs+
o 1 e P74 LU)F:E
DN|45; ! P 126)pour
0] KT L 125 VG-
Pof47i 2] VG
plag: 28] veor
Veor|49) MAXIW P22 Veer
GND|50T maxaorr 21 Vo
Ve |51 i 120]incs
viall X b 119]ng
INt |53 o 118 zrs
INC1 |54} 7] iNer
i) E N BT 11
IN2 | 56 115 zF7
1iioiig 4t ieli6 78t 910! 1T 1213 4!
SLz28IzIL28Le8
=N - =z N = = I
TQFN
(8mm x 8mm)
*EP = EXPOSED PAD.
16 M AXI/MN
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TOPVIEW e e s
SRS P
O O O O O O O = =2 =2 O O o o o o o
(511150 149} 148} 147: 146} 45} {44 148142} 141} 140} 139; 138} 137: 136, 135
oum+|52: . i34]oute-
NG |53 ] 1Y
o4 EH . 132] oour
DIN|55: KT (D)
oS|56: | L 30]ne.
] ETAN L i29]ne.
U1 ECHI MAXIM | 128 enp
e |5 MAX2077 L 127 ve-
ne fsi o
T G L 125] Vee
NC. |62 D124 ] Veer
Vo163 L 123)veeo
Veco|B4! 1 i22]incs
Fles: poi21] g
191 ) b
INCT 67 ] BP9 iner
zr2| 68 5] Y
P1iipiig 4 iEli6 78t 9110111 42113} 14! 15116l 117!
BUREZREIIZEREISRESE
TQFN
(10mm x 10mm)
*EP = EXPOSED PAD.
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