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ABSOLUTE MAXIMUM RATINGS

VCC O GND i
Ve - Veet
ZF_, IN_, AG to GND
INC
VREF to GND
IN_tOAG o RPN

OUT_, DIN, DOUT, VG_, NP, CS, CLK,

PDtOGND ......oooiiiiiiiiiiicec -0.3Vto (Vcet + 0.3V)
Vcc_, VREF analog and digital control signals must be applied
in this order
Input Differential Voltage .............ccccooeiiin 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.............c..coocevinn,
6Jc (Notes 2, 3) (56-Pin TQFN)..
6Jc (Notes 2, 3) (68-Pin TQFN)..
0y (Notes 3, 4) (56-Pin TQFN) ..
0yA (Notes 3, 4) (68-Pin TQFN) ..
Storage Temperature Range ............cccccoeveen.

Lead Temperature (soldering, 10S) .......ccccoovvvviiiiiiiinnnnn. +300°C

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 japan.maxim-ic.com/thermal-tutorial.

Note 4: Junction temperature Ty = TA + (6Ja x Vcc 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, Vcct1 = 3.13V 10 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, Vcceo = 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 \Y
4.75V/5V Supply Voltage \Vele 4.5 4.75 5.25 \
E:tﬁér;al Reference Voltage VRcr (Note 6) 475 5505 v
CMOS Input High Voltage VIH Applies to CMOS control inputs 2.5 \
CMOS Input Low Voltage Vi Applies to CMOS control inputs 0.8 \
CMOS Input Leakage Current lIN OV to 3.3V 10 PA
Data Output High Voltage DOUT_HI 10MQ load Vet V
Data Output Low Voltage DOUT_LO 10MQ load 0 vV
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; :Xr@l’ Supply Current per I 5V NM | Totall divided by 8 6.0 83 | mA
DC Power per Channel P_NM 64.8 105 mw
Sg{t‘;rggt%a;ngza'og Control VGAIN_RANG | VG+ - VG- +3 v

MAXIMN
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DC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuits, VRErF = 2.475V to 2.525V, Vcct = 3.13V 10 3.47V, Vcce = 4.5V to 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, Voce = 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 HA
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, Vcee = 4.5V t0 5.25V, Ta = 0°C to +70°C, VgD = 0V,
NP = 0, PD = 0, D3/D2/D1/D0 = 1/0/1/0 (RN = 2009, LNA gain = 18.5dB), D5/D4 = 1/1 (fc = 18MHz), fRF = 5SMHz, Rg = 2002,
capacitance to GND at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, RL = 1kQ
differential, reference noise less than 10nVA/Hz from 1kHz to 20MHz, DOUT loaded with 10MQ and 60pF. Typical values are at Vcc1

= 3.3V, Vcce = 4.75V, Ta = +25°C,

unless otherwise noted.) (Note 5)

PARAMETER CONDITIONS MIN TYP MAX UNITS
D1/D0 = 0/0, RiN = 50Q, fRF = 2MHz 47.5 50 60
D1/D0 = 0/1, RN = 100Q, frRF = 2MHz 90 100 115
Input Impedance Q
D1/D0 = 1/0, RN = 200Q, frRF = 2MHz 185 200 220
D1/D0 = 1/1, RiN = 10009, 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 = RIN = 200Q, LNA gain = 18.5dB, VG+ - VG- = +3V 2.4
Rs = Rin = 1000, LNA gain = 18.5dB, VG+ - VG- = +3V 2.2
Low-Gain Noise Figure Ei/fzé'ﬂ/:Dgozgfoégl‘_LvNﬁ ey 12.508, 3.9 dB
Input-Referred Noise Voltage D3/D2/D1/DO = 1/1/1/0 0.9 nVAHz
Input-Referred Noise Current D3/D2/D1/D0 = 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, RN = 2009, LNA gain = 12.5dB,
Setting VG+ - VG- = +3V " ’ % 376 89 a8
Minimum Gain, Low Gain Setting \?S/E_ZQEQ_/EO_;O/O/O“’ Rin = 20002, LNA gain = 12.5d8, | 4 5.4 8 dB
D5/D4 = 0/0, fc = 9MHz 9
Anti-Aliasing Filter 3dB Corner | D5/D4 = 0/1, fc = 10MHz 10 M
Frequency D5/D4 = 1/0, fc = 16MHz 15
D5/D4 = 1/1, fc = 18MHz 18
Gain Range VG+ - VG- = -3V to +3V 33 dB
M AXIMW 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuits, VREF = 2.475V to 2.525V, Vcct = 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 = 5MHz, Rs = 2002,
capacitance to GND at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, RL = 1kQ
differential, 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 bs
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 5SMHz, repetition rate 20kHz; offset is 180 mV
Qverload .
measured at output when RF duty cycle is off
Small-Signal Output Noise 20dB of gain, VG+ - VG- = -0.85V, no input signal 23 nVANHz
. ) 20dB of gain, VG+ - VG- = -0.85V, frr = 5MHz,
L - I N VAH
arge-Signal Output Noise fNOISE = fRr + 1kHz, VouT = 1Vp.p differential 35 nvivHz
VIN = 50mVp.p, fRF = 2MHZz, V = 1Vp- -67
Second Harmonic (HD2) N PP, RE ouT 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, frRF1 = 5MHz, frre = 5.01MHz, -52 -61 dBc
Vourt = 1Vp-p (Note 8)
D3/D2/D1/D0 = 0/0/0/1 (RN = 2002, LNA gain =
Low-Gain IM3 Distortion 12.5dB), VIN = 100mVp-p, fRF1 = 5MHz, frr2 = 5.01MHz, -50 -60 dBc
Vout = 1Vp-p (Note 8)
Standby Mode Power-Up Gain set for 26dB, frr = 5MHz, Vout = 1Vp-p, settled 51 S
Response Time within 1dB from transition on NP pin ' H
Standby MOQe Power-Down To reach DC current target +10% 2.0 us
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 e6mW/channel, from transition on PD 5 ns
Adjacent Channel Crosstalk Vourt = 1Vp-p differential, frF = 1T0MHz, 28dB of gain -58 dBc
Nonadjacent Channel Crosstalk | Vout = 1Vp-p differential, frRF = 10MHZz, 28dB of gain -71 dBc
Phase Matching Between Gain = 28dB, VG+ - VG- = 0.4V, Vour = 1Vp-p,
Channels fRF = 10MHz 1.2 Degrees

MAXIMV
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AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuits, VREF = 2.475V to 2.525V, Vcct = 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 = 5MHz, Rs = 2002,
capacitance to GND at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, RL = 1kQ
differential, 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
Gain = 28dB, VG+ - VG- = 0.4V, Vout = 1Vp-p,
3V Supply Modulation Ratio frRF = 5MHz, fmop = 1kHz, VMop = 50mVp_p, ratio of -73 dBc
output sideband at 5.001MHz, 1Vp-p
) Gain = 28dB, VG+ - VG- = 0.4V, Vourt = 1Vp-p,
;';?(\)//5\/ Supply Modulation fRE = 5MHz, fmop = 1kHz, ViMop = 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 Rejection Ratio frRF = 5MHz, fMop(cm) = 1kHz, VMop(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 cs
Mininimum Data-to-Clock Hold
) tcH 0 ns
Time
Mininimum Clock-to-CS Setup
) tES 5 ns
Time
CS Positive Mininimum Pulse ; 1 ns
Width EW
Mininimum Clock Pulse Width tcw 2 ns

Note 5:
Note 6:

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.
Not applicable to the MAX2077CTK+.
See the Ultrasound-Specific IMD3 Specification section.

Note 7:
Note 8:

MAXIN
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(Typical Application Circuits, VRer = 2.475V to 2.525V, Vcc1 = 3.3V, Vcce = 4.75V, Ta = +25°C, Vgnp = 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), frr = 5MHz, Rs = 200Q, capacitance to GND
at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, RL = 1kQ differential, reference
noise less than 10nV/Hz from 1kHz to 20MHz, DOUT loaded with 10MQ and 60pF, unless otherwise noted. All typical operating
curves have been taken with the MAX2077CTN+ package variant.)
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(Typical Application Circuits, VRer = 2.475V to 2.525V, Vcc1 = 3.3V, Vcce = 4.75V, Ta = +25°C, Vgnp = 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), frr = 5MHz, Rs = 200Q, capacitance to GND
at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, RL = 1kQ differential, reference
noise less than 10nV/Hz from 1kHz to 20MHz, DOUT loaded with 10MQ and 60pF, unless otherwise noted. All typical operating
curves have been taken with the MAX2077CTN+ package variant.)
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(Typical Application Circuits, VRer = 2.475V to 2.525V, Vcc1 = 3.3V, Vcce = 4.75V, Ta = +25°C, Vgnp = 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), frr = 5MHz, Rs = 200Q, capacitance to GND
at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, RL = 1kQ differential, reference
noise less than 10nV/Hz from 1kHz to 20MHz, DOUT loaded with 10MQ and 60pF, unless otherwise noted. All typical operating
curves have been taken with the MAX2077CTN+ package variant.)
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(Typical Application Circuits, VRer = 2.475V to 2.525V, Vcc1 = 3.3V, Vcce = 4.75V, Ta = +25°C, Vgnp = 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), frr = 5MHz, Rs = 200Q, capacitance to GND
at each of the VGA differential outputs is 25pF, differential capacitance across VGA outputs is 15pF, RL = 1kQ differential, reference
noise less than 10nV/Hz from 1kHz to 20MHz, DOUT loaded with 10MQ and 60pF, unless otherwise noted. All typical operating
curves have been taken with the MAX2077CTN+ package variant.)

LNA OVERLOAD RECOVERY 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)MA)<2077 . FOR 1ps, GAIN = 42.5dB)
195 : toc 05 3 MAX2077 toc20 0.05
INPUT INPUT
¢ ) A JV' » ALA A
075 ,/\an ‘V‘V‘VJ'Uf \Unvf\\ 0 \ | R ﬂ \ \ 0
= S = 1 =
= = g
2 025 05 2 = 005 2
3 (\ NV = 2 ANAAN =
025 10 I \ -0.10
OUTPUT J V U -1 oUTPUT ¥
075 15 2 -0.15
0 500 1000 1500 2000 0 500 1000 1500 2000
TIME (ns) TIME (ns)

OVERDRIVE PHASE DELAY
vs. FREQUENCY

MAX2077 toc21

45

% \
o7 7Y

" g
INPUT = 30mVp.p

I I
INPUT = 300mVp.p

OVERDRIVE PHASE DELAY (ns)

GAIN = 10dB
L

0 5 10 15 20
FREQUENCY (MHz)

MAXIMN 9
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i 55 BR
T
o & HeaE
56 TQFN | 68 TQFN
; 5 ING2 FrRIN2DIS T AN BEIAVTUHICEHEL TS, ML [EE 7 T 4 —
a3 Ve ESRLTIES0,
2 ZF3 FrRIN3DTITATAVE—TVABES AV, 10nFOIAVTUHTY —RUICACKEELTLES 1,
IN3 F2IL3DAN
4 5 INC3 Fr2IBDIS T AN BEIAVTUFITEFE LTS, Sl [EE 7T 4 —
3 VERIESBLTLZE 0,
5 ZF4 F v 2INADTOT A TAVE=FVABESA >, 10nNFOAV T HTY—RIIACEE LTSS,
6 IN4 F 2 IJLADAH
; 8 INC4 Fr2IADI SV T AN BEIAVTUFITEFE LTS, Sl [EE 7 T 45—
a3 VA ESRL TS0,
8 10 AG ACTS > R, TWFDEESRIVFUHTIS Y RICEHEL TS0,
9 11 ZF5 FYRIBDTITATAVE=TVZABESA >, 10NFOI T HTY—ZUACKEELTLEE0,
10 12 IN5 F v 2ILBDAS
» 13 ING5 FRIVEDIS U T AN, BEIAVTUHITEHEL TS, ML [EE 7 T 4 —
a3 VERR]ESRLTES0,
12 14 ZF6 FYRIBDT T A TAVE—TVZABESA >, 1O0NFOI VT HTY—ZUACKEE L TLEE0,
13 15 IN6 F+ RILBDAN
1 6 INGE FYRI6DITS T AN, EEITFUTICEHL T ES 0, Sl MgEr7 ) or—
a3 VERE]ESRLTES0,
15 17 ZF7 FRIWTDT T4 TAVE=FABEES A 100NFO VT T TY—RIACKEEL TS0,
16 18 IN7 FRILTOAN
17 19 ING7 FYRINTDIS VT AN EEITFUTICEHL T ES 0, Sl MgEr7 ) o—
a3 VERR]ESRLTES0,
18 20 ZF8 FrRINBDTITATAVE—TABESA 2V 10NFOIVTFUHTY—RUACKEE LTS,
19 21 IN8 F 4 2 ILBDAS
20 25 INCS FrRIBDI S T AN, WEEAVTUHITEHE LT ES 0, SFLMgE 7 1) 47—
2aVERg]ESRBRL T EE 0,
o1 51 03 64 v 4. 75VER, AED4.7TOVERICERL TS0\, 4. 75VERDEIHF AN THE IZIEHR
’ , cez LT, 100nFOAVF Y THFICTRERR A TNA/NZLTL S0,
NERD2.5V 77 L RAEF, K/ A XBRICEHL T EE 0, %ﬁﬁ”ﬁ%bzﬁjﬁ‘étﬁﬁﬁ%&ﬁ
- o4 vi (FTONUFD AT U TGNDIZ/NA /XA LTLEE Ny ZDTINA ZD S/ A ZMEEIIVREF
REF | DR/ A ZITHBET B EICBELTLEE W 1kHz~20MHZT5nVAVHZIATD ./ A X
DEFEFRALTZE 0\,
23 35 49 | 25 44 63 v 3.3VEF, AEDI.IVEREICE L T</ZE 1\, 3.3VEREDSIGFENRTHEIZERL T,
» 99, RS cct 100NFO IV F Y THFICHBEAR VAL T/NA/NZALTLIES 0,
24 26 VG+ VGAD 77O JREHHBOENAN. BNMEDLHICIT. ZEBBEEA-3VIC. BARED
o5 27 VG- fe®OHIZiE. +3VICRELTLIZS 0%,
)7 )i R— hr— . TFA— — VR FENBRELT— R N .
- - BOUT C/I\/IJO}S)‘CI/\‘%:O Nr—5HH, M O—FI1—2RBRENBSLET—FHE N, LNIVIZ3.3V
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i F SR A (5 &)
ik & Hae
56 TQFN | 68 TQFN
27 34 ouTs- | FrRILBDEZEEIH
28 35 ouUT8+ | FvILBDIEEEIES
29 36 OUT7- | FvRILTDOEZEEEN
30 37 OUT7+ | FvRILTDIEEEHS
31 38 ouTe- | FrrILeDaEEE
32 39 ouUTe+ | FrRILBDIEEENE S
33 40 OUT5- | FrRILEDEEEIH S
34 41 OUT5+ | F¥ILODIEZEEIH
36 45 OUT4- | FrR)LADaZ=EeHn
37 46 OUT4+ | FvRILADIEEEH S
38 47 OUT3- | FrRIL3DEEEHN
39 48 OUT3+ | FvRIL3DIEEENE S
40 49 ouTe- | FrRIL2OBEEHN
41 50 OUT2+ | FVRIL2DIEEEIHS
42 51 OUT1- | FvRILTDEEEES
43 52 OUT1+ | FvRILIDIEEEHS
44 54 CLK :/27)1//7“(’—i\?—ﬁﬁu‘ya(rtry:)wﬁ)o 3.3V CMOS, U7 T RNLTIRED
HERDIOY I AN,
45 55 DIN ) TIWR—=RNF—=FANZA >, 3.3V CMOS, VU7 T ML ORIDEBERDT—5 Ao
46 56 s 7OTATA=DI ) TIR= T TEIR, 3.3V CMOS, &LUZHISHEREY MNafEgid 5
TeHICERL. EhETCWE— RTIIIRTOF ¥ RIVOAEZGIEY Ty DIDEE T,
IND =50 F— ROBIRAN(GBOE VDTQFNDH), PDE/NA ICERENIT D&, T/ A& k%
47 — PD D=9 E—RICLET, PDEO—(ICERENS D& BEDEMEICKYET, ZOE—RIFE
2 INAE—RKIIBELET,
48 57 NP VGADZ S 2/ A E— KERAN, NPEVICETSE, 7/ AZBNRT Y/ E=RICBYET, 2T
DITNVDRIDI TN F I ovy NIV EUBELZTA. 2EDND—-5D 2 (PD)ICIIBELEE A
50 9, 28, 31 GND TSR
52 65 ZF1 FoRINDTITATAVE=T VABESA Ve 100NFOIAV T T —RUACKEEL TS0,
53 66 INT FvXIL1TDAD
54 67 INC1 FrRINDIZ U TAN, BEIV T HAEBGEL TS, SFHREMIEET T r—> 3 BRI =SB TS,
55 68 ZF2 FrRIN2DTITATAVE=T VRABESA 2, 10nNFOAVTFUHTY—RICACEEL TS0,
56 1 IN2 FvRIL2DAN
29, 30,
_ jg ;‘g NC. |8, WSTEGSNTIEY A,
58-62
IORR=ZR/INY Ry BETIZY RICERSINTVET, BNPLUEBEINMEEERKX
— — EP ICTB=OICIIEHDE 7 EFERLTAETNI S RTL—UIIEHEL TS ES L, BESH
BIEHARA 2 NELTERRLENWTL S0,

MAXIN
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272023547950

7 79

Al

IN2 ZF2 INC1

IN1 M

Do0000000
= —

V

AAAAAAAAAA

AAAAAAAAAA

]

]

AAAAAAAAAA

P 7 g

NNNNNNNNNNNNNNN
AAAAAAAAAAAA
-PIN T

3|1l 4| <

o

AAAAAAAAAA

00000

00000

00000

OOOOO

OOOOO

00000
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EE 30
MAX2077I3SZEED3F v 1 IVBERL >—/NT, &
AR~ 2F v, BHBEDR—FTILEXUOH— K
N—Z2DBERT7 T )r—a Vv BICEEEINTH
F9, NED8F+ RILLNA. VGA. BLUAAFHL' =S
BBERAA—DRBL -V 1—23 %R H0
x99,

AAXA=DRBRBEDIAFTIVvIL U IIFFEEICT N2
RSB EEELDEDICRBELEINTNET, BER
AA—DREF v XIVISIERBICENT-68dBFS* (5MHz
ICBENT)DSNRZEZRLEF T, NAR—ZD70O>
IR, . BWWITVYIRETCIEEICBNLE
RE/NIWZIEBEIONZ—T70- Ry TSREAEBDI
DICIEBICEBNTBEEF V) FPER/ A XEBDLD
=EfLEN. Vout = 1Vpp. DMHZD O Z Y ZESHD
TkHzD7# 7ty b T140dBc/HzE WD EEM K AIE
Fr U TSNREERLTNET, CWRY TSHEESE
NI BHICiE. MAX2077DRH U ICMAX2078& L
TSy,

*ADCOMAX1437BEMAELELIHS.

x1. BEY FOREDERN

BfFE—F

MAX2077HhMERATREICE D DICIIREEBEE L
F9., ZHEEE— FIIDO~DODHFRELE Y MIKDTHI
fHenEd, R1ER2IFINODREE Y bDRKEE
ZRLTNET,

B/ AX7 27 (LNA)

MAX2077DLNAFEBNF AT IO L VD HBEXDV
DZ7) T 1 MR CEDEDICRBEILESNTH Y.
MAX2077IZBERA X =087 ) 75— 3 Vi
BBICKEDODTWET, LNAAMERIEE—RICKD &L
*U?QA (R|N = RF/(1 + A))@%%ﬁt%éﬂﬁ?&?ﬁ(&l\])
lFHBKZ2EITEMLE T,

TORER. 74— NNV IBA(RR) ZFIfEH I 28 X1 YT
ELEEITDRENDHIETT. flxld. SFERED1000
T FFEMETIF200QE—RIZBWUET(R2%
EC)

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
xR2. FEEY FOREDRIBHEE
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 = fI8&

MAXIN
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AIZEFMET T (VGA)

MAX2077DVGAIZE ) Z7 VT4, LFAF+ IV
L2 BLUOBBH/ A XMELLDELDICRETL
EINTHY., ZNODITNTIIBERA A — 0BT T
DT—2 32 DEBE/INTA—H T, BVCGAREICIE
7FOTNEORERMERE. SXUADCZRETOE
BHR— MOUT_+. OUT_-)FEDEA/Ny 778
BENTNET,

VCGADF B IIEEFEHEANDVG+EVG-ICEDT
REITDIENTEET, ZBFEHHAHEEE-3V
ICBRETDE. BIFEIC. +3VICERETHEEAFE
ICHEYUET, EB7FOJANFEOITE— RBE
I$1.65V (typ)TT,

BEFEmISOMEIE

ZDTINA RIS, Fle. BERAA—DNEBOT )
T—a  TCTBERESNA XKENADESIRETD
IEICBNTBEGLNSOEENBLEDILDOICEHE
tENTIEd, PTUXI Y NIBFRIDIBEEH
SORWEERBORRII MBS EIFM | ZSBLT
<&,

NI—=FH =R

MAX2077CTN+ISPDAEFERL T/ —F 9T 5
ZEETEFIT(MAX2077CTK+TIEZ DR U HEEIS
BERARAEETY). /NT—F I E—RIZTBICIZPDAE
HIBNAICRELE T, ND—F T E—RTIE. TN\
A4 Z2133.0uW (typ)DEIEEICKY £, PDERE
AO—ICRTEITDE. BEOBEICLUEZT,

NP& IR/ \A TR E T DEMAX2077IE2 5 2/ E—
RICIEWUET, RYVINAE—RTIE. 7NA1XDES
SHBISL W AR (B.emW., typ)EEdHN ABAIIRF
[ENATZENFEFETHY . INT—=T7 OISR
BARLHEYET, 252/ E— RIZMAX2077CTN+
BELUMAX2077CTK+DE B D/A—2 3 > CTHMEBTE
('j’gig_o

PTVr—23 iEH

PN AETI—R
MAX207 7132 7D b LU X5 1EpZ R L T

EINTY, INISHERBRDEMEZ RIBICRHELL.

EREDEHDICHOE HAERS L. PCBOLA7D M
BRELET, 7—FAHBDIN)EF—FHEH(DOUT)
ETFNARBETA O —F I — VBRI DI ENTE,
IANRTO7OV NIV RIFTEOSEZE O Y U TENMES
BBZENTEZT,

F—HIICSEO—ICLI=RICANHTRETT, IRTD
J—REAHDLES,. CSEIMLBEIFRRELNHYFT,
TINAZADEREZTOHEEIF. LSBEZRMICAD L.
MSBEE#®ICLET., FVv T EIRS1 2 (CS)EER
ITDE. EHOMAX20777/N1 R IZERFICIBIRDER
EETAET. COTAVIIHREEBRDDEICTIVEY

14

DL, BRATDIINTDT/NAI AN ZDHREERZ
o7y TLES, SOILEYITY DT, BHR
NERL DX Z I NE 9,

PIOTA4TAVE—F O RBE
FEBICENIC/ A TEEFHZRET DO &70T
DANAVE=F VRETOT A TAVE—F VRES
DIEDIZT A4 = RNV ORFZFERLE T, (1 + (A/2))
XRsDIED T 4 — K/ TN T VT DREBAS EH
DBIZEMENE T, ADAVE-FVRET 14— R
Ny OBI(ZE) &1 + (A/2)THRELEICED XY,
RE2IIT T (ADNBLEBHNTERSNDND
TYo AEVANAVE-F U RIIWLTIE. WEBD
TAOIINEESNIcA VE—F VR EFRITDIEN
TEFI(FR2ZBR), ZOMDANA VE—F 2RI
MLTI BEORERT7A— RNV I VE-F R
EBEIDOABMIEENZERL T, LEDORICHKDT
HMELEI,

/1 XHEH

MAX2077ISFIEBICBNI/NS N/ A I TEARASD
REZREHITDIDISZREISNTNE T, ANDDT7IT A
TTNAZSEBICNSNWANBRE /A XTBEESLU
BRELDELDIER=N, 50Q0~1000QDY —2X
A1 VE-FUZBICRBEENTNE T, =5l BE
EINDARE / A XIRERICT + V2)THREL/EIZH
&9, COBRREERTDE. 7V TDRENL /A X
BHIIRN = Rs = 200QISXFLTHELZ2.4dBTY,
KIUFZDMDAN AV E—F U RIWT D/ A XIE¥
?3_0

ABOSVT
MAX2077\ZISERERBEBR AN O SV TH A F—RH
ABINTWET, STAAF—RIFTSURIZFLT
+0.8VICOZvTEnNEdT, AWV THOZTA
A—REIETUTDODANEREBINZ 2RI Y MES
DA—NRSATTBDIEEBSTEDICERT D&
NCTEEY, ANWEF—NRSA4TIDE. ADHEE
AVFUHICERENIEREINT. FS 2RIy MBET
EERFBVRSIKERICEYET, SANESITT v
FIVITY RAADINT~INSICACEESNFITH. AD
INC1~INC8IC&L>ToTvTansEd, &7
T—3VER|ESBLTLLEE 0, MITDoS T
BF/NNA ZOERAV’ T ENDIHSIE. INCT~INCBIZE
MICEEROZXICLET,

3. /A XEBH W V-RBLY
ABAVE-F VR

Rs (@) Rin (Q) NF (dB)
50 50 4.5
100 100 3.4
200 200 2.4

1000 1000 2.2

MAXIMN
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LSB

MSB

OGO G

A A A A
CLK
- fgg -— ! ) o -
! ! ‘ — g -
%W |
| | —> (s —
T ‘
| ' — -
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.

1. 2T KL2RIDYA VIR

7FOJHnES

ZEVCAHNIRFDEHIL. 25pFDER A E—F R
Z&Z M SGNDIC, £7215pF I TkQDIEMDZEENE
(EVB)ZRET DI ENTEET, EZEBHNIIELZ
1.73VOOTEVE—RNA T RZHATINE T, AD
BAMRGOLEH AT E—RANEERZBA D
1Bald. INOOEBHNZACHKET L TIES 0,

BES—T VR
URDNND—=H 22— A% ERLET,

1) 4. 75VEIR

2) 3.3VER

3) 2.5VDU T 7 L ABE

4) EHIMES
EREAVICT B, BIUIOVELIIA— T iRRE
THIFNEEY £ A,

BERESOIMD31HE
BENEET T — 23 EREY, BERES
DIMD3DY — b =R TIE2DDAND b —VIFKE
SHBELBHYEF A, CONETI. fIFEHRED
SORHTHEMENSORHEELET. EEDORY
IFBEAES A 25dB/h <, Lich' T AIEIFTDD

MAXIN

AN b= ftELY, 25dB/NES<K<EHF T, WED
(f1 - (fo - f))DIMDIREIIBEZRT7 T r—avic
BIFDEFLLABENWRYTSHBEEEERLITIT (K2

-25dB

4 A

ULTRASOUND
IMD3

v

fo+(f2-11)

M2. BERIMDIAERE

15
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MAX2077

AOZNE)F A NEBEEZO IR

PCBLA17V b+

MAX2077TDEVEEIS. TOT/NA XA EBET D@
RIERERDIEB I /NT MEMERL A 7D MHES
ERBDEDICRBEILSNTNE T ZDT/NAADER
EPTI)T—23VIIEBOESVREESERUERD
OIS, EELTEDDNDTNA R ZER T DIHBEN
HFI,

MAX2077DTQFN-EP/ XY —2 DI O ZR— R/NY
REPIIF A LTI WNEBERERZRHL I T,
MAX2077Hh'RESNDPCBIZEPH L DRERET D
FOICRREIESNDIENEETT, =BIC. EPIIER

Fv 7183k
PROCESS: Complementary BICMOS

NYT—=2
B/ N r—UREIERPELOT R/NY—23, japan.maxim-
ic.com/packages#SRB LTS\, BH, /Vyr—UO—R
IcE2EnNa1+]. [#]. £IET-1FRoHSWISRRZR L I=EHD
TULhdIEEA. NNV Tr—HE/ NV T—2Z0EDICETS
HDTROHSHWIIAR & IFBIFRAGEL . REAICK DT/ Ny or—2
O—RHBEDZENHDREETREL TS0,

TV RICHLTERA VT O U IRBERELTLE NYF—S54T | Nysr—2a—FK | B2 42 FNo.
e EPIFPCBLETIZ Y RTL—IIIF LT, BIEIC. 56 TQFN-EP T5688+2 21-0135
FEAYFLEETR=ILTLAZBLT, SATET 68 TQFN-EP T6800+2 21-0142
FLEITNIEEY A
EVEE
TOP VIEW
O O O O O O O > O o o o o o
142} 14111401 139} 1381 137113611351 134113311321 13111301 129;
oUTH+ [ 43° 128] ouTs+
T4 R 1] [0
DN|25} . i3] pour
cS|46: 125] VG-
PD |47 124] Ve
NP | 48; 123 veey
Veer |40 MAXIM L2 veer
GND | 50 MAx2077 121 veee
Voo |31 : 20| mcs
7F1 |52 119 IN8
INT | 53 18] zr8
INCT)54} i b7 iNer
255 . LA IV
IN2 | 56 115 zF7
10020731741 5106817 7811910011112} 13} 114
SE2E8R2Zc2E28E2¢8
TQFN
(8mm x 8mm)
*EP = EXPOSED PAD.
16 M X1/



http://japan.maxim-ic.com/packages
http://japan.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0135.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0142.PDF

AOINE)F A NBEEZO IR

EVEBH#RE)
TOP VIEW
Edggedt s, otedeE s
3533333 f==3333 333
(5111501 1491 148! 1471 1461 145} [44: 1431 142} 141; 140: 1391 138} 137} 136} 135!
ouTt+ 52t . i34]oute-
ne |5t IS [
oLk |54t . 132 oour
o B RN [clln
o i )
NP57: Y] 1o
U1 ECH AKX . 28] eno
N R MAX2077 Lar]ve-
ne e i
NC. |61 L 125] veer
N.C.|62; 1 24| Vigr
Voot | 631 L 123)Veeo
Voo |84) ] [
vl [ Y [
1% .20 zrs
NG 67 P e ey
ZF2 | 68; 18] N7
100200354 51611 71181191101111 12111311141 115: 161 17,
2cf285=zcg2ELE28KL288
TQFN
(10mm x 10mm)
*EP = EXPOSED PAD.
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AOZNE)F A NEBEEZO IR

BEFTVr—2a AR

Cl
o90F N[ >—s
]

S
DIN

CLK
ouT1+

C33
4.7nF

6!

[y

NAXIN
MAX2077

03 odl sl lo6 lor fog]

32

C.

oUTH 4.7nF
4”31 |—| >0UT1-
0UT2+ 4.7nF D oUT24+

C30
0UT2- 4.7nF
4'029 |—| >0UT2
0UT3+ 4.7nF D
—| ) 0UT3+
0UT3- 4.7nF
4'027 |—| >0UT3-
0UT4+ 4.7nF
—| |—|CZG >0UT4+
— PIES

0UT4-

Vec

€25

100nF  Veet

o
R LT =
OIs {410 gy
OUTE: | TE > oues
O | Aoy
] > ourrs
T | AT oury-

*EP = EXPOSED PAD.

IN7

2
T 77
IN7
INC7
i) .
oo
IN8

REF

DOUT

DouT

0UT8-

"
El
21 c18

ci7 | 4TF
4.7nF

0UT8-
ouT8+
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BEFPTVr—2aVERIEE)

.
70361_[035 lT a | = 3 5
1000F 1000F N~ s

Veer

033

4.7nF
*
S S S S S ol o o Z X <S5
= = = = = = O o O = O

167, 166 165 64/ 163 1620 161 60 50 158 157 156 iS5 54 153 52
ouTt 4.7nF

L?],W' |—DOUT1—

———————————————————————————————————————————————————————————————— es0UT2s | 470
50 joutz: | |—|030 > 0UT2s
75 0UTo- 4T0F
rag 4| .
o PR ou2
7e10UT3: | |470F
Cag B AIE__— > oumss
- 75 0UTS- 470F
LAZ,W P  ours-
cicouras | amr
Lf*@,—| WDOUTM
-7z 0uTe- AT —
) 4| 0UT4- €25
i 1000F Voot
ra I

INAXI i51ne =
MAX2077 I

L2

C24

NC.

jj Sl |4'7”F—023D0UT5+
T U P> ot
g JOUTe | AIF > oute
g L S o
i g Ll
3 ouTr- — 4.7nF|: ouT7-
Ca [ s oue

LLOCXVIN

*EP = EXPOSED PAD.

H9i 200 210 220 123} 41 1250 26! i27) 28} 120} 1300 131} 132 33 i34
L L c40
13 = = 470F
10nF g
oL 5 T 2
220F = e =
|N6Di C15 C16 v ‘
1000F 100nF 3 2
e S}
Veea :L: :L: Veet
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eXETREE
KR eETH S8 I
0 7/09 AR —
1 o |MAXROTTCTs /Sy — AT SMAHOEBBEEHIBL. DT 6o 1
=)\.=) °= D> T169-0051 RREIHBEX FARFEH3-30-16 (KU 1EI)
Q:FJL\ JV)\JHRE*I TEL. (03)3232-6141 FAX. (03)3232-6149
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