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Vees, Vees to GND. -0.3V to +5.5V OUT+/-, SDIO, SCLK, CS, CLKOUT+/-, FRAME+/-,

AVDD, OVDD t0 GND ....ooiiiiiiiiiiiie -0.3Vto +2.1V SHDN, CWD to GND.....-0.3V to the lower of (Voypp + 0.3V)

VECE = VOB cveovveeveemieiie it > -0.3V and +2.1V

VREE, GC+/-t0 GND ...oooiii -0.3V to (Vg3 +0.3V) Cl+/-, CQ+/-, Ve, Vees AVDD/OVDD, VRgr analog and

Cl+/-, CQ+/-t0 GND ..o, -0.3V to +13V digital control signals must be applied in this order.

ZF_, IN_, AG, LO+/-to GND ........ccoeee -0.3V to (Vcgs + 0.3V) Input Differential Voltage............ccccoooeeiinn. 2.0Vp_p differential

INC e +20mA DC Continuous Power Dissipation (Ta = +70°C)................ 3200mwW

INLTO AG i -0.6V to +0.6V 144-Bump CTBGA (derate 33.3mW/°C above +70°C)

REFIO, OUT+/-. CLKIN+/-, LOON to Operating Case Temperature Range (Note 1)....0°C to +70°C

GND........... -0.3V to the lower of (Vaypp + 0.3V) and +2.1V Junction Temperature .........cccccooiiiiiiiiicicee +150°C

Storage Temperature Range...........c.ccooeeveinens -40°C to +150°C
Soldering Temperature (reflow) ........cccoovviiiiiiiiiins +260°C

Note 1: T is the temperature on the bump of the package. Ta is the ambient temperature of the device and PCB.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS (Note 2)

Junction-to-Ambient Thermal Resistance (6ya) .............. 25°C/W
Junction-to-Case Thermal Resistance (6c)........cc........ 7.7°C/W

Note 2: 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.

OCTAL ULTRASOUND FRONT-END SPECIFICATIONS

DC ELECTRICAL CHARACTERISTICS—VGA MODE (CWD BEAMFORMER OFF)
(VRep=2.5V, Vo3 =3.13V 10 3.47V, Vs = 4.5V 10 5.25V, Vaypp = Vovpp = 1.7V 1o 1.9V, Ta = 0°C to +70°C, Vgnp = 0V, SHDN =0,
CWD = 0, LOON = 0, fgg = 5MHz, 50mVp_p, ADC fc k = 50Msps, digital HPF set to 60/64, two poles, 15/16 digital gain, Vg -
Vge- = -3V (minimum gain), high LNA gain. Typical values are at VRgr = 2.5V, Vooa = 3.3V, Voos = 4.75VY, Vavop = Vovpop = 1.8V,
Vaces - Vao- = 0V, Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
3.3V Supply Voltage Vees Vces pins 3.13 3.3 3.47 \Y
5V Supply Voltage Vees Vces pins 4.5 4.75 5.25 \Y
1.8V Supply Voltage Veels AVDD and OVDD pins 1.7 1.8 1.9 \Y
External Reference Voltage
Range VREF (Note 4) 2.475 2.525 \Y
External Reference Current Total current into the VRgg pin 5 HA
3V Supply Current per Channel lccs Total | divided by 8, Vgc+ - Vac- = 0.4V 9.5 16 mA
5V Supply Current per Channel lces Total | divided by 8 6.4 9 mA
Total | divided by 8, AVDD + OVDD 32 37.9 mA
1.8V Supply Current .
per Channel lccis Total | divided by 8, AVDD 20 22.8 mA
Total | divided by 8, OVDD 12 15.1 mA
DC Power per Channel P_NM Vae+ - Vae- = -0.4V 120 mw
Differential Analog Control
Voltage Range VGAIN_RANG [Vgey+ - Vac- +3 \Y
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DC ELECTRICAL CHARACTERISTICS—VGA MODE (CWD BEAMFORMER OFF) (continued)
(VRep =2.5V, Vo =3.13V 10 3.47V, Vs = 4.5V 10 5.25V, Vaypp = Vovpp = 1.7V 10 1.9V, Tp = 0°C to +70°C, Vgnp = 0V, SHDN =0,
CWD = 0, LOON = 0, fgr = 5MHz, 50mVp_p, ADC fc k = 50Msps, digital HPF set to 60/64, two poles, 15/16 digital gain, Vgcy -
Vge- = -3V (minimum gain), high LNA gain. Typical values are at Vggr = 2.5V, Vo = 3.3V, Veos = 4.75V, Vavpp = Vovpp = 1.8V,
Vac+ - Vac- = 0V, Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
5V Supply Nap Current I_NP_5V_TOT |SHDN = 1, nap mode (all 8 channels) 30 mA
3V Supply Nap Current I_NP_3V_TOT |SHDN = 1, nap mode (all 8 channels) 0.035 mA
1.8V Supply Nap Current SHDN = 1, nap mode (all 8 channels) 40 mA
5V Power-Down Current |_PD_5V_TOT SHDN = 1, power-down mode 1 pA

(all 8 channels)
3V Power-Down Current |_PD-3V_TOT SHDN = 1, power-down mode 1 pA

(all 8 channels)
1.8V Supply Power-Down SHDN = 1, power-down mode

0.38 mA

Current (all 8 channels)
Common-Mode Voltage for 1.65
Difference Analog Control VGAIN_COMM | (Vacs - Vac )2 +5% v
Source/Sl.nk Current for Gain |_ACONTROL |Per pin 416 UA
Control Pins

AC ELECTRICAL CHARACTERISTICS—VGA MODE (CWD BEAMFORMER OFF)

(VRep=2.5V, Vo3 =3.13V 10 3.47V, Vs = 4.5V 10 5.25V, Vaypp = Vovpp = 1.7V 1o 1.9V, Ta = 0°C to +70°C, Vgnp = 0V, SHDN =0,
CWD = 0, LOON = 0, fgg = 5MHz, 50mVp_p, ADC fc| k = 50Msps, digital HPF set to 60/64, two poles, 15/16 digital gain, Vgcy -
Vge- = -3V (minimum gain), high LNA gain. Typical values are at VRgr = 2.5V, Vocoa = 3.3V, Voos = 4.75VY, Vavop = Vovpop = 1.8V,
Vaces - Vaco- = 0V, Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
ADC Bits 12 Bits
Minimum ADC Sample Rate 25 Msps
Maximum ADC Sample Rate 50 Msps
Mode-Select Response Time CWD stepped from 0 to 1, DC stable within 10% 1
(Note 5) CWD stepped from 1 to 0, DC stable within 10% 1 HS
50Q mode, frp = 2MHz 50
100Q mode, frp = 2MHz 100
Input Impedance Q
200Q mode, frg = 2MHz 200
1kQ mode, frr = 2MHz 1000
Rs = RN = 50Q, Vao+ - Vac- = 3V 4.8
Noise Figure (High LNA Gain) |8 = 100 Vec. - Vao. = 8V 38 dB
Rs = RNy = 2009, Vet - Vae- = 3V 2.8
Rs = RNy = 1000Q, Vaos - Vao- = 3V 25
Noise Figure (Low LNA Gain) Rs = RNy = 200Q, Vae+ - Vae- = 3V 3.8 dB
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AC ELECTRICAL CHARACTERISTICS—VGA MODE (CWD BEAMFORMER OFF) (continued)
(VRep =2.5V, Vo =3.13V 10 3.47V, Vs = 4.5V 10 5.25V, Vaypp = Vovpp = 1.7V 10 1.9V, Tp = 0°C to +70°C, Vgnp = 0V, SHDN =0,
CWD = 0, LOON = 0, fgr = 5MHz, 50mVp_p, ADC fc k = 50Msps, digital HPF set to 60/64, two poles, 15/16 digital gain, Vgcy -
Vge- = -3V (minimum gain), high LNA gain. Typical values are at Vggr = 2.5V, Vo = 3.3V, Veos = 4.75V, Vavpp = Vovpp = 1.8V,
Vac+ - Vac- = 0V, Ta = +25°C, unless otherwise noted.) (Note 3)

Nyquist Band (25MHz)

anti-alias filter = 9MHz, 50Msps sample rate

PARAMETER CONDITIONS MIN TYP MAX | UNITS
No input signal, ratio of 8-channel noise power to 90
single-channel noise power '
8-Channel Correlated Noise ) ) dB
Power S5MHz signal applied to all 8 channels, Vgcy - Vac- = 0V,
frr = 5MHz at -3dBFS, ratio of 8-channel noise power to 8.5
single-channel noise power
LNA Gain (Low LNA Gain) 12.5 dB
LNA Gain (High LNA Gain) 18.5 dB
Maximum Gain (High LNA Gain) |Vgc+ - Vge- = +3V (max gain), LNA input to ADC Input 447 dB
Minimum Gain (High LNA Gain) |Vgco4 - Vao- = -3V (min gain), LNA input to ADC Input 5.9 dB
Maximum Gain (Low LNA Gain) |Vgc+ - Vge- = +3V (max gain), LNA input to ADC Input 40.4 dB
Minimum Gain (Low LNA Gain) |Vgc+ - Vae- = = -3V (min gain), LNA input to ADC input 1.4 dB
Gain Range 38.8 dB
9MHz setting 9
) 10MHz setting 10
AA Filter 3dB Corner Frequency - MHz
15MHz setting 15
18MHz setting 18
AA Filter 3dB Corner Frequency +10 %
Accuracy
Digital Highpass Filter 3dB 2 poles, coefficients R1 = R2 = 63/64, fc k = 50Msps 0.185 MH
z
Corner Frequency 2 poles, coefficients R1 = R2 = 54/64, fo| k = 50Msps 1.736
Clamp Level Clamp on (Vp.p on AAF Output/ADC Input, digital HBF 92 %WFS
bypassed)
Device-to-Device Gain Matching |Ta = +25°C, Vgcs - Vao- = -3V to +3V (Note 6) -1.6 +0.5 +1.6 dB
LNA = high gain, Vgc+ - Vac- = -3V (VGA = min gain), 0.7
gain ratio with 330mVp_p/50mVp_p input tones ’
Input Gain Compression dB
LNA = low gain, Vgc+ - Vao- = -3V (VGA = min gain), 0.9
gain ratio with 600mVp_p/50mVp_p input tones ’
Gain step up (V|n = 5MVp_p, Vgc+ - Vaco- changed from 08
-3V to +3V, settling time is measured within 1dB final value) ’
VGA Gain Response Time ys
Gain step down (VN = 5mVp_p, Vgcs - Vae- changed from 18
-3V to +3V, settling time is measured within 1dB final value) '
Over drive is £10mA in clamping diodes, Vgc+ - Vae- =
\;ﬁéeg%?/:tngjjet Under 1.0V (gain = 30dB), 16 pulses at 5SMHz, repetition rate <33 %FS
20kHz; offset is measured at output when RF duty cycle is off
Signal-to-Noise Over ADC Vourt = -1dBFS, V)N = 200mVp_p, fgr = 5MHz at -1dBFS, 67 dBFS
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AC ELECTRICAL CHARACTERISTICS—VGA MODE (CWD BEAMFORMER OFF) (continued)
(VRep =2.5V, Vo =3.13V 10 3.47V, Vs = 4.5V 10 5.25V, Vaypp = Vovpp = 1.7V 10 1.9V, Tp = 0°C to +70°C, Vgnp = 0V, SHDN =0,
CWD = 0, LOON = 0, fgr = 5MHz, 50mVp_p, ADC fc k = 50Msps, digital HPF set to 60/64, two poles, 15/16 digital gain, Vgcy -
Vge- = -3V (minimum gain), high LNA gain. Typical values are at Vggr = 2.5V, Vo = 3.3V, Veos = 4.75V, Vavpp = Vovpp = 1.8V,
Vac+ - Vac- = 0V, Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Signal-to-Noise Over 2MHz Vout_ = -1dBFS, V|y = 200mVp._p, frr = 5MHz at -1dBFS, 76 dBFS
Bandwidth anti-alias filter = 9MHz, 50Msps sample rate
Near-Carrier Signal-to-Noise Vaes - Vao- = 0V (gain = 22dB), fgg = 5.3MHz at 137 dBFS/Hz
Ratio -0.5dBFS, measured at 1kHz from fgg, 50Msps sample rate

. VIN = 50mVp_p, frr = 2MHz, ADC out = -3dBFS -71

Second Harmonic (HD2) dBc

VIN = 50mVp_p, frr = 5MHz, ADC out = -3dBFS -70
. . VIN = 50mVp_p, frp1 = 5MHz, frro = 5.01MHz )
IM3 Distortion ADC out = -3dBFS (Note 7) 54 dBc
) Vac+-Vaco- = 0.6V (gain = 28dB), frr = 5MHz,

l;liiqpeMode Power-Up Response ADC out = -3dBFS, settled with in 1dB from transition on 2 us
SHDN pin (includes ADC)

Nap Mode Power-Down To reach DC current target +10%, on Vgcs, Vegs, AVDD, 4 S

Response Time OVDD from transition on SHDN pin H

Sleep Mode Power-Up Vaces - Vao- = 0.6V (gain = 28dB), fgr = 5SMHz, 5 ms

Response Time Vout_ = 1Vp.p, settled within 1dB from transition on SHDN
Vge+ - Vae- = 0.6V (gain = 28dB), frr = 5MHz, DC power

:I(;espolr\]/lsoed%r:oewer—Down reaches TmW/channel, from transition on SHDN 4 ms

P (includes ADC)

Adjacent-Channel Crosstalk Vour_ = -3dBFS, frr = SMHz, Vac - Vao. = 0.6V -60 dBc
(gain = 28dB)

Alternate-Channel Crosstalk Vour_ = -3dBFS, frr = SMHz, Vac - Vao. = 0.6V -80 dBc
(gain = 28dB)

Phase Matching Between Vac+-Vace- = 0.6V (gain = 28dB), frr = SMHz,

Channels VouT_ = -3dBFS 1.2 Degrees

DC ELECTRICAL CHARACTERISTICS—CWD MODE (VGA, AAF, AND ADC OFF)

(VReg = 2.5V, Voo = 3.13V to 3.47V, Voo = 4.5V to 5.25V, Vaypp = Vovpp = 1.7V to 1.9V, Ta = 0°C to +70°C, Vgnp = 0V,
SHDN = 0, CWD = 1, LOON = 1, Ry = 200€, high LNA gain, Cl+, Cl-, CQ+, CQ- pulled up to +11V through four separate 0.1%
120Q resistors. No RF signals applied. Typical values are at VRgg = 2.5V, Voez = 3.3V, Voo = 4.75V, Ta = +25°C, unless otherwise

noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Mixer LVDS LO Input Common- V_LVDS.CM |Pins LO+ and LO- 125 = v
Mode Voltage 0.2
LVDS LO Differential Input V_LVDS_DM Common-mode input voltage = 1.25V 200 200 mVp.p
Voltage (Note 8)
LVDS LO Input Common-Mode Input bias current, common-mode
Current |LLVDS_CM input voltage = 1.25V (Note 8) 160 WA
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DC ELECTRICAL CHARACTERISTICS—CWD MODE (VGA, AAF, AND ADC OFF) (continued)

(VRer = 2.5V, Ve = 3.13V to 3.47V, Vgos = 4.5V to 5.25V, Vaypp = Vovpp = 1.7V to 1.9V, Ta = 0°C to +70°C, Vgnp = 0V,
SHDN = 0, CWD = 1, LOON = 1, Rjy = 200Q, high LNA gain, Cl+, Cl-, CQ+, CQ- pulled up to +11V through four separate 0.1%
120Q resistors. No RF signals applied. Typical values are at VRgr = 2.5V, Vg3 = 3.3V, Voos = 4.75V, Ta = +25°C, unless otherwise

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
LVDS LO Differential Input R_DM_LVDS | (Note 9) 8 KO
Resistance
FULL-POWER MODE
5V Supply Current per Channel |_C_5V_F Total | divided by 8 31.6 41 mA
3.3V Supply Current per Channel I_C_3_3V_F |Total | divided by 8 1.8 3 mA
1.8V Supply Current per Channel I_C_1_8V_F |Total | divided by 8, AVDD + OVDD 6.3 mA
11V Supply Current per Channel I_C_11V_F Total | divided by 8 1.7 16.2 mA
External Reference Current Total current into VRgg pin 70 HA
On-Chip Power Dissipation
(All 8 Channels) PDIS_FP_TOT_F |(Note 11) 21 W
On-Chip Power Dissipation per PDIS_FP_F (Note 11) 260 W
Channel
5V Power-Down Current SHDN = 1, power-down mode 1 pA
(all 8 channels)
3V Power-Down Current SHDN = 1, power-down mode 1 pA
(all 8 channels)
1.8V Supply Power-Down SHDN = 1, power-down mode
0.38 mA
Current (all 8 channels)
LOW-POWER MODE
5V Supply Current per Channel I_C_5V_L Total | divided by 8 27 35 mA
3.3V Supply Current per Channel I_C_3_3V_L |Total | divided by 8 1.8 3 mA
1.8V Supply Current per Channel I_C_1_8V_L |Total | divided by 8, AVDD + OVDD 6.3 mA
11V Supply current per channel I_C_11V_L Total | divided by 8 7 mA
On-Chip Power Dissipation
(All 8 Channels) PDIS_FP_TOT_L [(Note 11) 1.6 W
On-Chip Power Dissipation per PDIS.FP L (Note 11) 200 W
Channel
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AC ELECTRICAL CHARACTERISTICS—CWD MODE (VGA, AAF, AND ADC OFF)

(VRep = 2.5V, Vggg = 3.13V to 3.47V, Voos = 4.5V to 5.25V, Vaypp = Vovpp = 1.7V to 1.9V, Ta = 0°C to +70°C, Vgnp = 0V,
SHDN =0, CWD = 1, SHDN = 0, LOON = 1, Ry = 200Q, fgr = 5MHz, Source resistance Rg = 200Q, Cl+, Cl-, CQ+, CQ- pulled up
to +11V through four separate 0.1% 120Q resistors). The rise/fall time of the LVDS clock driving LO+/LO- is required to be 0.5ns,
reference noise less than 10nV/vHz from 1kHz to 20MHz (Note 10). Typical values are at Vs = 3.3V, Veogs = 4.75V, Ta = +25°C,
unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX UNITS

CW DOPPER MIXER

Mixer RF Frequency Range 0.9 7.6 MHz

LO Frequency Range 8.0 60 MHz

Mixer Output Frequency Range DC 100 kHz

FULL-POWER MODE

Noise Figure No carrier 4.8 dB

SNR at 100mVp.p Input 100mVp_p on input, frr = f o/8 = 1.26MHz, measured at 146 dBo/Hz
1kHz offset

SNR at 200mVp.p Input 200mVp_p on input, frr = f /8 = 1.256MHz, measured at 151 dBo/Hz
1kHz offset

. . VN = 100mVp_p, frp1 = SMHz, frre = 5.01MHz, )

IM3 Distortion fLo = 8 x 5MHz (Note 7) 57 dBc

Mixer Output-Voltage Compliance Vghd voltage range (AC + DC) on summed mixer output 45 12 v
pins (Note12)

Channel-to-Channel Phase Measured under zero beat conditions. Vi = 100mVp_p, P +05 " Dearees

Matching frE = 5MHz, fo/8 = 5MHz = 9

Channel-to-Channel Gain Measured under zero beat conditions V| = 100mVp_p, 1 £05 » aB

Matching frr = 5MHz, f o/8 = 5MHz -

Transconductance fLo/8 = 1.26MHz (Note 13) 19 23 26.5 mS

LOW-POWER MODE

Noise Figure No carrier 4.8 dB

SNR at 100mVp.p Input 100mVp_p on input, frr = f /8 = 1.25MHz, measured at 146 dBo/Hz
1kHz offset

SNR at 200mVp.p Input 200mVp_p on input, frr = fi o/8 = 1.25MHz, measured at 150 dBo/Hz
1kHz offset

. . ViN = 100mVp_p, frReq1 = 5MHz, frgo = 5.01MHz,

IM3 Distortion Lo = 8 x 5MHz (Note 7) 44 dBc

Mixer Output-Voltage Compliance Vghd voltage range (AC + DC) on summed mixer output 45 12 v
pins (Note 12)

Transconductance fLo/8 = 1.256MHz (Note 13) 18 22 25.5 mS
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ELECTRICAL CHARACTERISTICS—CLOCK AND TIMING

(VRep =2.5V, Vo =3.13V 10 3.47V, Vs = 4.5V 10 5.25V, Vaypp = Vovpp = 1.7V 10 1.9V, Tp = 0°C to +70°C, Vgnp = 0V, SHDN =0,
CWD = 0, LOON = 0. fgg = 5MHz, 50mVp_p, ADC fc k = 50Msps, digital HPF set to 60/64, two poles, 15/16 digital gain, Vgcy, -
Vge- = -3V (minimum gain), high LNA gain. Typical values are at Vggr = 2.5V, Vo = 3.3V, Veos = 4.75V, Vavpp = Vovpp = 1.8V,
Vac+ - Vac- = 0V, Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER | symsoL | CONDITIONS | MmN TYP  MAX | UNITS
CLOCK INPUTS (CLKIN+, CLKIN-), DIFFERENTIAL MODE
Differential Clock Input Voltage | | | 0.41t02.0 | Vp.p
CLOCK INPUTS (CLKIN+, CLKIN-), SINGLE-ENDED MODE (CLKIN- < 0.1V)
Single-Ended Mode-Selection 01 v
Threshold (CLKIN-)
Single-Ended Clock Input High 15 v
Threshold (CLKIN+)
Single-Ended Clock Input Low 03 v
Threshold (CLKIN+)
Vig = 1.8V +5
Input Leakage (CLKIN+) uA
V=0V -5
Input Leakage (CLKIN-) Vi =0V -150 -50 pA
Input Capacitance (CLKIN+) 3 pF
DIGITAL INPUTS (CWD, LOON, SHDN, SCLK, SDIO, @)
Input High Threshold ViH 1.5 \
Input Low Threshold ViL 0.3 \
Input Leakage i Vi = 1.8V +5 HA
I Vi =0V -5
Input Capacitance CpiN 3 pF
DIGITAL OUTPUTS (SDIO)
Output Voltage Low VoL IsiINK = 200pA 0.2 V
Output Voltage High VoH ISOURCE = 200pA OVDD - 0.2 \Y
LVDS DIGITAL OUTPUTS (OUT_+/-, CLKOUT+/-, FRAME+/-) (I = 3.5mA, VCM = 1.2V)
Differential Output Voltage [Vop! |RLoap = 100Q 225 300 490 mV
Output Offset Voltage Vos 1.125 1.200 1.375 \Y
SERIAL-PORT INTERFACE TIMING
SCLK Period tscLK 50 ns
SCLK-to-CS Setup Time tcss 10 ns
SCLK-to-CS Hold Time tcsH 10 ns
SDIO-to-SCLK Setup Time tsps Serial-data write 10 ns
SDIO-to-SCLK Hold Time tspH Serial-data write 0 ns
SCLK-to-SDIO Output Data Delay tspp Serial-data read 10 ns
LVDS DIGITAL OUTPUT TIMING CHARACTERISTICS
Data Valid to CLKOUT_ Rise/Fall | top Sif?”g_ﬁ% ;S)Ayg}gg ;ﬁf)Aygngé ns
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ELECTRICAL CHARACTERISTICS—CLOCK AND TIMING (continued)

(VRep =2.5V, Vo =3.13V 10 3.47V, Vs = 4.5V 10 5.25V, Vaypp = Vovpp = 1.7V 10 1.9V, Tp = 0°C to +70°C, Vgnp = 0V, SHDN =0,
CWD = 0, LOON = 0. fgg = 5MHz, 50mVp_p, ADC fc k = 50Msps, digital HPF set to 60/64, two poles, 15/16 digital gain, Vgcy, -
Vge- = -3V (minimum gain), high LNA gain. Typical values are at Vggr = 2.5V, Vo = 3.3V, Veos = 4.75V, Vavpp = Vovpp = 1.8V,
Vac+ - Vac- = 0V, Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CLKOUT_ Output-Width High toH tSAqAZPLE/ s
CLKOUT_ Output-Width Low toL tSAquLE/ ns
FRAME_ Rise to CLKOUT_ Rise toF (tsampLE/  (lsampLe/ (IsampLel |

24)-0.10 24) + 0.05 24) + 0.20

Sample CLKIN_ Rise to

(tsampLe/  (tsampLE/  (tsampLE/

FRAME_ Rise tsF 2)+16 24)+23 2)+33| '°
CWD LO TIMING

) Setup time from LOON high to LVDS LO
LOON Setup Time 'su clock low-to-high transition 5 ns
Note 3: Minimum and maximum limits at Tp = +25°C and +70°C are guaranteed by production test. Specifications for

Note 4:
Note 5:

Note 6:
Note 7:
Note 8:

Note 9:
Note 10:

Note 11:

Note 12:
Note 13:

Ta < +25°C are guaranteed by design and/or characterization.

Noise performance of the device is dependent on the noise contribution from Vrgr. Use a low-noise supply for VRgr.
This response time does not include the CW output highpass filter. When switching to VGA mode, the CW outputs stop
drawing current and the output voltage goes to the rail. If a highpass filter is used, the recovery time can be excessive
and a switching network is recommended.

Specifications are guaranteed by design and characterization.

See Figure 21 in the Ultrasound-Specific IMD3 Specification section.

The LVDS CWD LO inputs are DC-coupled. See the CWD Beamformer Programming and Clocking section for details of
LO startup synchronization.

An external 100Q resistor terminates the LVDS differential signal path.

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

Total on-chip power dissipation is calculated as Ppjss = Vocs X Iccs + Vees X lecs + Vavop X lavop + Vovob X lovbp
+ VRer X Iggr + [11V - (I19v/4) x 120] x 114y. Additional power is dissipated through the off-chip 120Q load resistors.
Mixer output-voltage compliance is the range of acceptable voltages allowed on the CW mixer outputs.
Transconductance is defined as the differential output current at baseband for each individual (I or Q) mixer output,
divided by the single-ended RF input voltage directly on a single LNA input pin (INj). This can be calculated as gm| =
(Ici+ - lc/ViNg and gma = (Ica+ - lc@)/VINg: or equivalently as gmi = (Vei4 - Ve I(RL x Ving) and gma = (Ica+ - lca-)/
(RL x Vi) (where [ = 1, 2, ...8 is a specific channel number, INj is a single LNA input pin, and R__is the load resistance
on each individual mixer output pin).

CWD LOON (LO:#/#r) 1 7

L0+
LVDS
L0
LO-

ja— tsy —

LOON /
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AT (E4F1E

(Typical values are at VRer = 2.5V, Vcca = 3.3V, Vces = 4.75V, VavpDd = VovbD = 1.8V, VGc+ - VGe- = 0V, Ta = +25°C, unless
otherwise noted.) (Note 3)

GAIN vs. DIFFERENTIAL COMPLEX INPUT IMPEDANCE MAGNITUDE
ANALOG CONTROL VOLTAGE vs. FREQUENCY (LNA GAIN = 18.5dB, 500)
50 - % 5 50
3 % A 3
0 g /=
oc
= . REAL // / 0z
s 2 N 2T, G
= w90 7~ <
= (] -
= Y £ W ’/< =]
20 S / 2
7 g IMAGINARY =
s 0 o
/ = / 0 £
|~ = / 10 =
10 =
0 0 20
3 2 4 0 1 2 3 0 5. 10 15 20 %
CONTROL VOLTAGE (V) FREQUENCY (MHz)
COMPLEX INPUT IMPEDANCE MAGNITUDE COMPLEX INPUT IMPEDANCE MAGNITUDE
vs. FREQUENCY (LNA GAIN = 18.5dB, 1002) vs. FREQUENCY (LNA GAIN = 18.5dB, 2000)
180 215 250 50
5 160 e & = Ep 8
= 140 L \/55 z S 0 REAL 2Tk
S AT : RN o g
- 120 0 = 3 \ =
= = = =
& =~ A\ 2 & 150 5 2
- 100 5 = 3 S g
Nrawir-sEn| : :
w0 |/ IMAGINARY 0 8 = N %0 8
a2 REAL \ = 2 100 IMAGINARY =
= 60 15 3 = =)
= \ & = \ 100 &
= =
= 40 20 = =2 =
= 5 g 50 . =
20 25 = 0 E
0 30 0 -140
0 5. 10 15 20 % 0 5. 10 15 20 %5
FREQUENCY (MHz) FREQUENCY (MHz)
COMPLEX INPUT IMPEDANCE MAGNITUDE
GAIN DISTRIBUTION
vs. FREQUENCY (LNA GAIN = 18.5dB, 10002) (Vgc+ - Vge- = OV)
1200 g0
R 600 .
— g <] g
21000 2-100 & g
= < 500 E
= |\ — . : §
2 800 \ - v 200 = 400
= / <
=] \ 200 =
2 600 \ 4\ 0 2 20
8 / =
= - S
= 40 IMAGINARY s 200
= =
= |
= 20 \\ 500 2 00
0 -600 0 ._I_ -
THZOSCTAHMIDORD DS
FREQUENCY (MHz) SRR EREEREEE:
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(Typical values are at VRer = 2.5V, Vcca = 3.3V, Vces = 4.75V, VavpDd = VovbD = 1.8V, VGc+ - VGe- = 0V, Ta = +25°C, unless
otherwise noted.) (Note 3)

TOTAL OUTPUT NOISE (AFE + ADC)

vs. GAIN
250 5
% 200 e
Zz
X
S 150
=
%]
S 100
= S/
T
3 50
0
0 10 20 30 40 50
GAIN (dB)
SECOND-HARMONIC DISTORTION
vs. GAIN (AAF = 9MHz)
30 ‘ ‘ .
Vour = -3.5dBFS (1Vp-p) z
40
=
-50
g 60 b sz — fRF = 2MHz ]
g 5 o \< s
-80
T ——T
-90 TaF = 10MHz
-100 ‘
20 2% 32 38 4
GAIN (dB)
SECOND-HARMONIC DISTORTION
vs. GAIN (AAF = 18MHz)
-30 T T E
VouT = -3.5dBFS (1Vp-p) 2
-40 :
-50
s fRF = 10MHz fRF = 2MHz
~ 60 |— —
= % g //
/\
70 X/
-80 fRF = 5MHz
-90 ‘
20 % 32 38 4
GAIN (dB)
2N AXI /N
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HD3 (dBc)

-60

-30

-40

-50

-60
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-80
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-100
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MAX2079 toc08
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/

1
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\
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0 10 20
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30 40
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50
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MAX2079 toc11
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MAX2079 toc14
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(Typical values are at VRer = 2.5V, Vcca = 3.3V, Vces = 4.75V, VavpDd = VovbD = 1.8V, VGc+ - VGe- = 0V, Ta = +25°C, unless
otherwise noted.) (Note 3)

THIRD-HARMONIC DISTORTION
vs. GAIN (AAF = 15MHz)
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MAX2079 toc22

-40 T T
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(Typical values are at VRer = 2.5V, Vcca = 3.3V, Vces = 4.75V, VavpDd = VovbD = 1.8V, VGc+ - VGe- = 0V, Ta = +25°C, unless
otherwise noted.) (Note 3)
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(Typical values are at VRer = 2.5V, Vcca = 3.3V, Vces = 4.75V, VavpDd = VovbD = 1.8V, VGc+ - VGe- = 0V, Ta = +25°C, unless
otherwise noted.) (Note 3)

CWD IM3 vs. FREQUENCY FFT PLOT (8192 POINTS) SNR vs. GAIN
50 : . 0 . 70 .
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(Typical values are at VRer = 2.5V, Vcca = 3.3V, Vces = 4.75V, VavpDd = VovbD = 1.8V, VGc+ - VGe- = 0V, Ta = +25°C, unless
otherwise noted.) (Note 3)

DIGITAL HIGHPASS FILTER NORMALIZED

VGA GAIN CONTROL MAGNITUDE RESPONSES
RESPONSE TIME (DOWN) vs. FREQUENCY—FIRST SECTION (HPF1)
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FETK % B
JEEK AR Ih&E
A1 IN1 BiE1EA, EEATINFBEBES,
A2 ZF1 BE1ERERCE %, BiE2.2nFERRBEEINT,
A3, L6, M6 Veos  |33VESE, @IS0 1pFEARBEGND, BAREEREMHNE,
Ad Cl+ S ECWEIME % ik, @it 120Q05MN B BIEEEE11V,
A5 CcQ+ 8BECWIER W H Fin, ®Bid120Q5 B BEEZEE 11V,
A6 LO+ CWARIRB A IEif, R M8 HZ 8 #3175,
A7, BS, AVDD 1.8V ADCAR BB B, FAVDDEER1.7ZVE1.9VEE, B0 1uFEREAVDDEEEGND, BEEAR
L7, M7 BRERERHHRE,
A8 N.C. REERE, RSLEE,
A9 REFIO I/OE (BT RIPRAE)
A10 CWD VGA/CWH R, CWDE ARBIEN, FaEVGAFZEACWIENR, CWDEAS BN, FECWE
s ZAVGA,
A11, C3-C10,
D3-D10,
E3-E10,
F4-F9,
G4-G9, GND #h,
H3-H10,
J3-J10,
K3-K10,
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A12, F10, .
G10 M2 OvDD 1.8V ADCEIFHBERE, BiI0.1uFEARBEOVDDEEEGND, BERRAERH{[HNE,
B1 ZF2 BiE2EREITTE %, Big2.2nFERRBEEIN2,
B2 INC1 BEIHMNEAN, EEEHSHEHENEN,
,\E;f;' " Voos  |4.75VEIE, 901 FEASBEGND, EARERESELE,
B4 Cl- SBIECWREMH L faik, BiT120Q5MEB EPREZEET11V,
B5 CQ- S ECWIER i fais, WBiT120Q05M B BIRERZEE11V,
B6 LO- CWZAIRE A 3%
B7 LOON LOEFgERBIMA, ELOMT—1MLEFLH TREBFFELO,
B9 I.C. AEZEE, 2D,
B10 SHDN | XM TE S RERR R, TiBid &S ORE),
B11 OUT1+ Wi&1 LVDSH H i
B12 OUT1- Wi&1 LVDSH H faim
C1 INC2 BE25E BN, %E%ﬁé%@ﬁ’\]ﬁ%o
Cc2 IN2 BE2WN, EELINFEEES,
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EEK U BH (%)

K&k AR IhkE
C11 OouT2+ BiE2 LVDSH i Fif .

Cc12 OouT2- BiE2 LVDSHi i fa i,

D1 IN3 BEIWA, EEAINFBEHES,

D2 ZF3 BiEIERETCE %, B2 2nFHERTRBEEINS,
D11 OUT3+ 1BiE3 LVDSH i Fif

D12 OouT3- BiE3 LVDSH H fa i,

E1 ZF4 BIEAFREERCEREY%, B2 2nFERERRBESEING,
E2 INC3 BEIFNEA, EEERSERHNEN,

E11 OUT4+ BiE4 LVDSH H Fir o

E12 OouT4- BiE4 LVDSHH T1ir o

F1 INC4 WMEAENEA, EEERSBEFTNEN,

F2 IN4 BiEAMAN, EELINFBEES,

F11 CLKOUT+ |LVDS&H f7Hf b IE i,

F12 CLKOUT- [LVDS&1 HT%':F?E\H:I' o

G1 IN5 WESEN, EELTINFBEES,

G2 ZF5 @L5ﬁx)§5ﬂ?ﬂﬂﬁﬂi§ B2 2nFEAER MBS EING,
G3, F3 AG INABI AR BRI, Sz EERITINFRABE LS,
G11 FRAME+ | WiE 5 LVDSH i IE i o

G12 FRAME- |WiEZLVDSH i faif,

HA1 ZF6 BIECHEBEENICE %, Bid2.2nFEEX MBS EING,
H2 INC5 WMELHENEA, EEERSBEETNEN,

H11 OUT5+ i85 LVDSH t IEif o

H12 OuUT5- i85 LVDSH t f1i% o

J1 INC6 WMECHNEA, EEERSBEETNEN,

J2 ING BiECWMIAN, EELIINFBEES,

J11 OuTe+ BiE6 LVDSH H IEir

J12 OuTe- BiE6 LVDSEﬁUtﬂJ\Hﬁﬁo

K1 IN7 WA, EE4 7HF%/_\E€?§0

K2 ZF7 BE7EBREEREE L, B2 2nFEERRBEEINT,
K11 OUT7+ BiE7 LVDSH H IEim

K12 QuT7- BiE7 LVDSH H T s

L1 ZF8 LJEB?ET;EBHTEIEEEZ&, B2 2nFE R ABEZEING,
L2 INC7 WE7HENEBA, EEEBRSEFTNREN,

L4 VREF BHEEE,

L5 GC-  |#W#ESIEERE. Vac, - Vac. = +3VE, BERBARH, Voe, - Vo = VA, BB DB /NS,
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KINFE. S%EE. EE2ERE

B EBEEEE(BIELNA, VGA, AAF,
ADCHICWDif sk s £ 88)

KETK 1t B (4E)
JEEK &R IhéE
L8 CLKIN+ |ADCZ 4 B $hiy A IE i,
L10 SDIO  |®BfTHEIE@mA,
L11 OUT8+ |iBi#8 LVDSHiH Ei,
L12 OUT8- |i@3&8 LVDSHH: ik,
M1 IN8 WESHAN, EEATNFBEER,
M2 INC8 |BESfifUMA, EEETBEBEINEN,
M5 GC+ |H#HEEBEETH, Voe, — Voc. = +3VE, BREBEHNBAMIS, Voo, - Voo = -3VE, REHERNEH,
M8 CLKIN-  |ADCE B 4bii A 7, XA RN ML, BEEEZOV,
M10 SCLK  |&B{TH$PHIN
M11 [ ik,
MAXIMN
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KINFE. S%EE. EE2ERE

B EBEEEE(BIELNA, VGA, AAF,
ADCHICWDif sk s £ 88)

ThEEHEE

| 271 | o | o | cos| o] cwp| TS | soio | sci | Loow

=1

X
LViET Y
]

I
Jul

35

o Uu ©
O

H\,t

17 AKX
I MAX2079

o UJU ©
|

INC3

Hﬁ

I

o ou ©
O

i

{

Ht

T 17

o oo ©
|

Hﬁ

o oJU ©
O

INCG

H\,t

JUE

[ARRK oy TRARK ] ARRK o TRARR AR 1 (RAE

sez || smmm || semn || gmed || es

o oo o
O

]

5

(®®

|

2

6+ |6¢- | 6nf shon [ no ] out] ovoo Tavoo [ cLiams [ cin- Teno [ctkours T cLkour-
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RIFE. BHERE. TEEMHA

B EBEEEE(BIELNA, VGA, AAF,

F A

T1E#E=C
BUSTETHEES I TER, THEERBI7I8LSH
=(00hE 10N, RIMFAEBSHFRNUIIEE,

1RAEE L A #2(LNA)
BUHNEMNAZTHL, EERSNHTEEMNL IS
5, BEBTRERGET, INABTFRESERN, &
A B BB (RINE 4 38 AR B BURIN = Re/(1 + AN A0 K 24
205, FTRL, A7AR R Hb B B is I R 5 PR (Res) B9 FF %o
fltn, MBREHHERTHI000Q, ERGFEARTH
2000 (J.530),

A E 1B I A 7% (VGA)
SBHHVCAt N S & ME. S EE AR RS #HT
ftte, REMETBEMENANXESE, §TMVCAREE
BREATRNERNEE, MRAHE TR, HHEEH
Biuw O, MIKRSIAAFFIADC, @it ZE 2 mE I HA
(GC+FIGC-IATVCAE i, BENEHEHMABEIRE
A-3VE, iR/, REAN+IVE, HBREK, ZE0EH
B HEBEN.65V (REE),

FHBGE

SR IREL HKE T, UFFBERAZY
BFRGYAPERBEFENRKBAGES IE, XTRSZH
RE R E BB IR, ESHFLLT EH T,
Wi EEADCH B FHPFIN 88, TSI HBRES P 9B KA
FEMKIH, BFHPFHMBFEM R ERSEL117mV
MRS HBESEREKE, T2ZWADCHFETE,

J\BEIZE LK (CW) B STims
FHAIMCWIRM S R B A BRI HHIRIT, RESD
SRS AMEEE, UMELFHRASHERE, RER
Bk, BEATEFCWDESEY,

MAKXIN

ADCHICWDif sk s £ 88)
NBEMESYHHEEXMEMEZESS B HHECQ+. CQ-.
Cl+. Cl-), FERHNCWDERBEES, BEAEZSHEA
B 6 B EE H3mAp_p, SRS F R TAEVEI2VE

BN RS TIREAN6MA, BitEMBERREFELAL,
B CW_SHDN_CHnfu &1, TS MCWEBIEREE XK
o KU (SHON B NR I K Rim T IRt KM=,
RERTHUFTEFHRE, CSESHUT S B, KM
SEMUBBIELNNE R KHE/QNEREESE, MER
BENESBHEZSENRMBEL, XTRMBEMLER
BES XKL,

CWiSiias % & mk
IR S IR EATE AL, U E B HCWDIKER
BEEMES. /\BFES=E/\EIEZ(Q)BIENZE 25 L
FABERBBENES WL, FTAEX. BEAMHSE
EIFIQZE 2 8k (CQ+. CQ-. Cl+. Cl-)4E70,
AR MBNENE x LOEMER B SP#1T 00, &
HECWDHI R, KICWDERRME, KRB RHN16
DHE, WHS x LONH, XAN#HNRNE, RRIE
EE950%, =7 5 & F) A k46 BR200MHz £ = B $9 = £ &
HRHDHFENCWDIE,

LOTE i+
LOA R T RSB SHREEEIGNEBE, WK
SR BCWIE R AT 5 %o
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RIFE. BHERE. TEEMHA

B EBEEEE(BIELNA, VGA, AAF,

ADCHICWDif sk s £ 88)

VKN

MAX2079

Y

__®,J ___®,J

u%
.
T

_®,J

CWI
cwa

___®_J_ __®_J ___®_J ___®,J

BE2. CWD%i i 35 R TE 7 B
MAXIN

I [Q I [Q I [Q I [Q [ I [Q I [Q I ]Q
L0+
CHANNEL 1 CHANNEL 2 CHANNEL 3 CHANNEL 4 CHANNEL 5 CHANNEL 6 CHANNEL 7 CHANNEL 8
L0- 1/Q PHASE 1/Q PHASE 1/Q PHASE 1/Q PHASE 1/Q PHASE 1/Q PHASE 1/Q PHASE 1/Q PHASE
DIVIDER/ DIVIDER/ DIVIDER/ DIVIDER/ DIVIDER/ DIVIDER/ DIVIDER/ DIVIDER/
LOON SELECTOR SELECTOR SELECTOR SELECTOR SELECTOR SELECTOR SELECTOR SELECTOR
5 5 5 5 5 5 5 5
LD | |
oW CONTROL — CWD PROGRAMMING SHIFT REGISTER
CLK ||
1. CWDRE #l 5 % 3R A 28 1L HE B
VGAFICW ESizs T 1E/REE
RAETHEERT, BHEE AHVCAREIEF IR E S
*V XWT(VGAER), SEE BN IERMBFES fFREMVGA
®iE X W(CWER ), VGARH T, BCWDRABES S
S, CWHERT, WECWDIRAZBHEKEF,
. I EBEBIEE
Jie IO AL ¥ SNERIR IR 7S +2 BVEEE B EVRer3IH, B0 1pFER
CW_I0UT _ - BVRerEHEH, BAREROHRHME, SENES M
L\,/) cw_iouT- <« |CHANNELSIN RERAEE LBURTVRertISNBIES
@ Ccw_aout- - oD ADCHfsh%7 )\
L < QCHAVIELSIN BB EDEE O OB Eh ARG T RE M, BUESLE
®—> 10 CHANNEL S b e i B 4 B S B 4, SR TAEFE2OMHzZE
»  CWDADC SOMHZE AR BN HSEE, BIARET, WEPBHEIR(PLL)
o [ owo B2 B 43 Z39IMHzE 50MHzH N\ B $p47 %, B ITPLLR A
DIVIDER | I/QLO

EHFR(00h, FA)EBEPLL, KEEMFIHE T =B HPLL
REMERBETCHE,
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RIFE. BHERE. TEEMHA

B EBEEEE(BIELNA, VGA, AAF,

SN FZENETAE, K2 3059 ECLKIN+FCLKIN-
BN, AHLIAIER, RHFRXRBE, BREBAZL
REBERIAAT.2V, 20 RN SMED 3 SL 89 S 4R B BRI £ AL
EHRMAFLEBETEIVETA, ZHNMPESHIRA
HinBE. BidRECLKINZS F728(04h[4], *19), V]
BB N1000Z% 73 N TR BB PE .

Bim TIER, BCLKIN-ZEEZEGND, MEBHEBFESHKE)
CLKIN=+% N o CLKIN-H N e 3 B (5 Hiz 2 B9 AR =040 L
RBONRUTHN), ZBRENEHGEHRE, TEE2ER
R, B e TAESE, MCLKIN+ BT & A 3t
EERE, ¥CLKIN-58 LR ZEAVDD,

KETFR IR
3¢5 F B IS SHDN 3| fil 32 B #E A\ XM X, ¥ SHDNE
F+1.8VES, BHHNXMBR, XWEXT, BHOL
FER/NF1pA (Bt B AHBVEZIVE), F/NF0.4mA (H#

ADCHICWDif sk s £ 88)
B HEJEMN1.8VE), FSHDNE AZBB{LBHFN, BSHTE
I1E,

S RMRINFEES, DI RCWDERXMINFE, EERD
EEAN, BOSEAFERNBTSEMN. I8, TEEZ
BN, SHENHSMHEEBERR, K64 KR ETIEE
X BB iR,

BRAXUERS, BTBRHETRIDESI ST R
X, AWAEVCGARA TIRE LB, BITKSHONSIHE T
+1.8V, ADC_NAP_SHDN1FIAFE_NAP_SHDN1Z #7381z
B1 (M%*6), ERHANFTHEN, TR RS5CWDE
XBEEER,;, ARHNCWDIERS A fRECWDIRIIE
ERAXMER, WRECWDERTRBHE TITHER
HFESHDNSIMEB T = 8F, BATRIRSEMH, BE~
EEBHESH L,

CONTROL BITS

HPF1 [3:0]

HPF2 [3:.0] ATTEN [1:0]

3. ¥ 5 &8 K

MAKXIN
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KIhiE. SRE. TEERH
B EBEEEE(BIELNA, VGA, AAF,
ADCHICWDif sk s £ 88)
ATHEEHFORESBIERSE R, xInlhBEA, yinhEH, =B3dBELLIEBEE
i i i 132 2 B 1 BEMRBE, B— R IRTIRE N0 T LM HES —
SREHFEAY. R

y[n]=Rxy[n-1+x[n]-x[n-1]

R HFIRRFELERRRE

B CUTOFF FREQUENCY B CUTOFF FREQUENCY
FILTER COEFFICIENT (R) 3dB CU 0(fs/2) QUENC 3d I\ﬁll'ljz (ofs - 50M23s) c
ONE-FILTER SECTIONS
54/64 0.843750 0.046294 1.157
55/64 0.859375 0.041943 1.049
56/64 0.875000 0.037535 0.938
57/64 0.890625 0.033069 0.827
58/64 0.906250 0.028544 0.714
59/64 0.921875 0.023956 0.599
60/64 0.937500 0.019303 0.483
61/64 0.953125 0.014584 0.365
62/64 0.968750 0.009796 0.245
63/64 0.984375 0.004935 0.123
TWO-FILTER SECTIONS
54/64 0.843750 0.069441 1.736
55/64 0.859375 0.062915 1.573
56/64 0.875000 0.056303 1.408
57/64 0.890625 0.049604 1.240
58/64 0.906250 0.042816 1.070
59/64 0.921875 0.035934 0.898
60/64 0.937500 0.028955 0.724
61/64 0.953125 0.021876 0.547
62/64 0.968750 0.014694 0.367
63/64 0.984375 0.007403 0.185
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RINFE. SlEsE. TEEMR

B EBEEEE(BIELNA, VGA, AAF,

ADCHICWDif sk s £ 88)

DIGITAL HPF MAGNITUDE FREQUENCY
RESPONSE (1 STAGE)
10 —

R1=63/64

-10

-20

RESPONSE (dB)

-30

-40

50 | B
103 10-2 101 10-0
FREQUENCY (NORMALIZED fg/2)

DIGITAL HPF MAGNITUDE FREQUENCY
RESPONSE (1 STAGE)

— ._.f _.:.J. II.II I.I'I;I.JII ..
il ."r. |' J/ L

10-3 10-2 10-1 100
FREQUENCY (NORMALIZED fs/2)

RESPONSE (dB)
~ D o B w nNo —_ o —_ nNo w

B4. BFHPFIEST A (14R)

5. B FHPFIEAT A (14R)

DIGITAL HPF PHASE
FREQUENCY RESPONSE (1 STAGE)

180
160
140
120
100
80 o

PHASE (°)

60 k- o
R1 - 54/64
20 SR N B SR R Dk T b2 b _
NN NS
103 102 10- 100

FREQUENCY (NORMALIZED fs/2)

DIGITAL HPF GROUP-DELAY

10
9
8
g ' f
T 6
% 5
-
= 4
o
3
2 .
! TR1=63/64 N
. =63/64) AN .
103 102 10-1 100

FREQUENCY (NORMALIZED fs/2)

B6. B FHPFHEST AL (14R)

MAKXIN

E6a. #FHPFHEILRTFE R (148)
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RINFE. SlEsE. TEEMR

B EBEEEE(BIELNA, VGA, AAF,

ADCHICWDif sk s £ 88)

DIGITAL HPF IMPULSE-TIME
RESPONSE (1 STAGE)

10

08 |

06

04

RESPONSE

02 |

02 [

04 i H . A d
20 0 20 40 60 80 100 120 140 160 180
TIME (SAMPLES)

DIGITAL HPF IMPULSE-TIME
RESPONSE (1 STAGE)

RESPONSE

0 5 10 15 20 25 30 35 40 45 50
TIME (SAMPLES)

E7. #FHPF R IR (14R)

B8, #FHPF PRI (14R)

DIGITAL HPF MAGNITUDE-FREQUENCY
RESPONSE (2 STAGE)

10

R1-63/64

-10

-20

RESPONSE (dB)

103 102 101 100
FREQUENCY (NORMALIZED fg/2)

DIGITAL HPF MAGNITUDE-FREQUENCY
RESPONSE (2 STAGE)

RESPONSE (dB)
~ D o S~ w nNo —_ o —_ nNo w

10-3 10-2 101 100
FREQUENCY (NORMALIZED fs/2)

E9. B FHPFIEH IR (24R)

MAKXIN

E10. B FHPFIBH 0H A (24R)
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KINFE. S%EE. EE2ERE
B EBEEEE(BIELNA, VGA, AAF,
ADCHICWDif sk s £ 88)

PHASE (DEGREES)

180

160
140
120
100
80
60
40
20

DIGITAL HPF PHASE
FREQUENCY RESPONSE (2 STAGE)

103 100
FREQUENCY (NORMALIZED fs/2)

DELAY (SAMPLES)

o = N W A 1 O N o ©

T
i "\"1-
|II 5
T R =re=sarea
R1 = R2 - 63/64
108 102 10- 100

DIGITAL HPF GROUP-DELAY
FREQUENCY RESPONSE (2 STAGE)

FREQUENCY (NORMALIZED fs/2)

E11. #FHPFIEST I A (22R)

RESPONSE

10 |

08

06

04

02

0t

02

-0.4

DIGITAL HPF IMPULSE-TIME
RESPONSE (2 STAGE)

a8

=20 0 20 40 60 80 100 120 140 160 180
TIME (SAMPLES)

E12. B FHPFEEZE RS E MR (24R)

RESPONSE

0.20
0.15
0.10
0.05

-0.05
010
015/
020 H
-0.25 Hi

DIGITAL HPF IMPULSE-TIME
RESPONSE (2 STAGE)

" R1-R2-54/64

P H i | |
0 5 10 15 20 25 30 35 40 45 50
TIME (SAMPLES)

E13. $FHPFX 3 08 A7 (248)

MAKXIN

B 14. #5FHPF 309 k7 (248)
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GAIN (dB)

DIGITAL HPF GAIN vs. FILTER COEFFICIENT
20 : ! —

18
1.6
14
12—
10 Pttt b
08 [~
0.6

04 : :
02 f—r 1-STAGEIR T

0 ; i i i
52 54 56 58 60 62 64
FILTER COEFFICIENT (/64)

E15. #FHPFIE a5 5185 88 RE IR R

R2. FEIRKBFEH IR TG mAMEIZE

MAX2079

KINFE. S%EE. EE2ERE
B EBEEEE(BIELNA, VGA, AAF,
ADCHICWDif sk s £ 88)

HFHPFRMHARKBRBRENNESHEE, XM
PEAIRADCHY H BRI NSE B E15FT /R AR IK 88145 11 5 I8 K
BRUNXAE, ERKENEHEREBFRFRES,
WA MEEF IR BB,
R2AHERE IR BRI S8 AL R T Mg MR IR E

R FILTER MODE | POLES | faqgg (f/2) GAIN | GAIN (db) | GAIN COMP (dB) |OVERALL GAIN (dB)
N/A Bypass N/A N/A 1 0 0 0

63/64 Filter 1 0.004935 1 0.0681 0 0.0681
62/64 Filter 1 0.009796 1 0.1368 0 0.1368
61/64 Filter 1 0.014584 1 0.206 0 0.206
60/64 Filter 1 0.019303 1 0.2758 0 0.2758
59/64 Filter 1 0.023956 1 0.3461 0 0.3461
58/64 Filter 1 0.028544 15/16 0.417 -0.5606 -0.1436
57/64 Filter 1 0.033069 15/16 0.4885 -0.5606 -0.0721
56/64 Filter 1 0.037535 15/16 0.5606 -0.5606 0

55/64 Filter 1 0.041943 15/16 0.6333 -0.5606 0.0727
54/64 Filter 1 0.046294 15/16 0.7066 -0.5606 0.146
63/64 Filter 2 0.007403 1 0.1362 0 0.1362
62/64 Filter 2 0.014694 1 0.2736 0 0.2736
61/64 Filter 2 0.021876 15/16 0.412 -0.5606 -0.1486
60/64* Filter 2 0.028955 15/16 0.5515 -0.5606 -0.0091
59/64 Filter 2 0.035934 15/16 0.6922 -0.5606 0.1316
58/64 Filter 2 0.042816 15/16 0.834 -0.5606 0.2734
57/64 Filter 2 0.049604 7/8 0.977 -1.1598 -0.1828
56/64 Filter 2 0.056303 7/8 1.1211 -1.1598 -0.0387
55/64 Filter 2 0.062915 7/8 1.2665 -1.1598 0.1067
54/64 Filter 2 0.069441 7/8 1.4131 -1.1598 0.2533

*BUTET KAENRAZRE, TEHRIT,

MAKXIN
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KINFE. S%EE. EE2ERE

JUBEB AR (BEELNA. VGA. AAF,
ADCHICWDif sk s £ 88)

B TFEMELR (CLKIN+. CLKIN-) 8 £ F+35 % 2 S ADCH N5 S #E 47 X HE,

Eemma BN mA. A mMESHL. BT P 7= A B BHE £23310.6-1 BY B B /5 7 B0 B Y i e
HREABETHEERLZENXE, ERNINNMES ENTAPRRERABAN . B FE,

IN+3 N4 iN+5 IN+6 IN+7 N+8 JN+9 10
¢ * ¢ ¢ ¢ ¢
tSAMPLE ; ‘ ‘ ‘ ‘ ‘ ‘
- 3 3 3 3 3 3 3 3 3
20 e eV O O s e U T 0 e B o O
- 105 CLOCK-CYCLE DATA LATENCY

. A

- S I e e Y e Y Y O o B

CLKOUT+
- CLKOUT-

R R TR R
N-9 | N-8 | N-7 | N-6 | N-5 N-4 | N-3 | N-2 P N-1

10y N
PUouTPUT |
DATA
FRAME

E16. ADCHY (& 1%)

i PN+

N ®
IN_+ - IN_- /’% ‘

- {SAMPLE >

| | | | L
<+ S :
e | B | I_
—» 1y

R [ [ [ s [ G I e

_%%TT—; |D1N.g | D2y-g | DSN.ng4N.9 | D5h-g ‘ D6i-g | D7N-g ‘ D8y-g | D9-g |D1ON.9|D11N.gi DON-g | Din-g | D2y-g | D3y-g | D4N.3| D5p-g | D6N.8‘ D7N.3| D8N.3‘D9N.g |D10N.5lD11N.8| DON-7

tsAMPLE—SAMPLE PERIOD
tpF—FRAME_ RISE TO CLKOUT_ RISE

tsF—SAMPLE CLKIN_ RISE TO FRAME RISE

E17. ADCHY 5 (7 4H)
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RIFE. BHERE. TEEMHA

B EBEEEE(BIELNA, VGA, AAF,

CLKOUT+
- CLKOUT-

OUT_+
-0UT_-

tch—CLKOUT_ OUTPUT- WIDTH HIGH
tcL—CLKOUT_ OUTPUT- WIDTH LOW
top—DATA VALID TO CLKOUT_ RISE/FALL

BE18. HBirh ot /F E

At #h% H (CLKOUT+, CLKOUT-)
ADCRE#ZE s s t, BIFECLKOUT+ACLKOUT-, 0
B8R, BITHEBEENE OB N LB HEE,
T B SR R N B SRS R B X A5 (6x), T BB R
A0 IR A B /45 F HPFIE £ 25 17 28 (01h) £ IR 22 B $ 4 H: 48
xF i SR A AL (R 7. E20),

WiE 25 (FRAME+, FRAME-)
ADCREEZEAMELSES, BIEFRAME+FIFRAME-, 0
EN7FrR, MEASESH L ENNTI126 8 THIE RN
#F—HI(D0), METIESHMESHNNIPHIMETE EH
B, fd =R ANmEE,

FITHHEEOUT_+, OUT_-)
ADCE B EOUT_+FOUT_-4H s 892 7> far (42 (5 e 45
Ro X5, 23105 MM ANNPEHERER, wWEIL
Fron, WHEEEERHNSNENEBE, LSB (DO)ER]
(BRIN), EIT7Ar R A6 T i F B,

EDVDSHFEHH
ADCEETHRE. SZHLVDSEZHH, BRINEET £
E12M B (LSBT, XBARE Z#HER, B
OB AN D B T HPFE R S 72 (01h, £)AWF
HEXBHNEFNHEER, HHFTEFEE S
MSBZERT, WHBIEER R TER A2, RSEIFLL
B EIR R B MIE A,

MAKXIN

N >/ 5
ADCHICWDif sk s £ 88)
LVDSHH EERENIEREET, Bk, W EEHET
FO0.6VE1.2V (BRINTEE R A200mMVE K #HTIEE(FER15),
ERLVDSH H X zh 88 L HF 1785(02h, F11)VA T 3£
EHEE,

WITLVDSH H IX 5h 28 B I 2 #738(03h, 3&16), TEEI&
BLVDSH HIRENES B, HKINEET, HHIRsNEEHR
®EH3.5mA, i IXE1ES BT E0.5MAET7.5mASE B
M 0.5MAS K TR E(FR17).

LVDSH H IR zhsS R B e F NI ICEZ BE, HLVDSH
HIRENEE EEEF 73030, RIOEEFREMIBEE, RKINE
BT, AN H XS CE B, RISIEETHEY
BEHNEEEE,

B 525 BB F i
BT LVDSH WK 528 BB F F 788 (02h, £11), wHLVDS
By (B . AR E MBSEEBEENERT, BX
BANEBEEFLNHLRSHN TR RESSE, B5EX12-14
BT IES

kg e T
LVDSEEka h eTBL & A £ 7% W a0 &L, 7 A &
A AN I 8D B/ B FHPFIE B & 788 (01h, R7)fE#ES
EEENHEE, WXBREENNTRELESNER, BE
XWHBRENFEREES N 8E XWX BESFFR07h,
08h. 09h)&B > (BFEFR24. F27F15£28),

WEEHE
SHDON#I N AF AT REBIRAS Z B 6 7#, ThEIRA
OXfRZFSHDN = 0, ThEIRAT1 N FSHDN = 1, PLLR
o 2R R0 T 2R 5 3 25 7 28 (00h) R 38 18 3 5 5 78 25 47 32 (05h A0
06h) T E SR R EHWIRA, BILNRET, SHDN = 1%
W72 ¢, SHDN = OADCIKE H&ThE TR, XK
G EEE ASHONB A3 M,
B EMSHDNR S M =S N REER T, &
EEMDCRENRESERY, THEREHHTRE
KRIEE, RMELSRSERBEERAITHER, mg
BT IR FTADCHEIE S FHRURSS, BT EFHA
KRS > —(526),
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RIFE. BHERE. TEEMHA

1B BB A IR (BEELNA, VGA. AAF,

FTEHERT, Bf ST EHSEMAE P (EMEPLLE R
REEH, LXE%DLH&QE"&EEETIETJ FTHERT, 5B
AN ESBIRFTER, MWEES T ESFFPLL
REFPE . F7 AR B S B IR BR B 8] S5 28

WIRERAT, RITREEBRIN, BXEHBE, KR
BAT, PESERERFZITNREE, KRREEXNA
Bk B8] 92ms (£ EEH),

LML
APRURRESFEFRNRINRERREI] SEREMGE
ERKRGFHBED, S4LEN, FXEEERIEHNSEF
2o EAVDDFIOVDDMEME MM BIRBE, FHRMFEHA
NHESE, SHFLI{E, REAVDDAMOVDDHEE R
B, MIRFAFPITRESHFRNES,

RESMNN, BRI RIANSFTEREEEZSBALT
RESHR, ENEGLXEE L BEEE, HHEPERTHK
#5645 <(55An)EIT B T O 55K sE 3 7 88(10h)3k
B8N, EMEESADCH $h A M tEFl, #E50Msps
By 52 4150us,

KT FIRIDFE(FTHG) 1z R IBE L

SHDONS|H A FEEH AR REBREZEHNI%R, ZH
1R, SHDN = OB, FF/2T/EIR7A; SHDN = 18, %
ATERTS, SUTRERTHNNREERER, A FEF
?E’(ET?&IVE%D?THM%T R TEMRIRER Z B #,
HEEXEXAERDERS, EHRERENE, KAA
2us; MIEERXR—FBRITEEI(ATMW), EHRE
HEEKESEZ, KAH2ms, FTHEXFRREXHE,
BONTREFTFRRFEN.
CHn_ON_SHDNO n = [1:8]

1 SHDNZ IR 1 £ F 6, BIENFF A

0 SHDN3S|BIA{K BFES, WBIENKF,
CHNn_ON_SHDN1 n = [1:8]

1 SHDNZI B & BB, BIENFF /o

0 SHDNS A= BEE, BiEn%kd,
ADC_NAP_SHDNO

1 &EFBEXA, XECWDSIHIA S BFESHDNS|
AR BEE, ADCAFITHER,

SPIZMotorola, Inc. 897 £

MAKXIN

N >/ 5

ADCHICWDif sk s £ 88)

0 £ZBEXH, HECWDS|HIA S HEBESHDNS|
R BERN, ADCAAFIRIEER,

ADC_NAP_SHDN1

1 EEBEEXRE, HZFCWDSIEIAE EXBSHDNS| B
AEBEEN, ADCAAFITHIER

0 £¥BEXF, HECWDS|HIAh=HEBHSHDNS|
HEBEEN, ADCAAFRIEER,

AFE_NAP_SHDNO

1 &EBEX A ESHDNSI AR B8, AFEATFFT
AR,

0 =ZPBIEXH BSHDONS| AR EFEE, AFELTFIK
BRE,

AFE_NAP_SHDN1

1 E#@EEXAESHDNSIMA & BFEE, AFEATT
AR

0 =IMBIEX M BSHDNSI M A S BFE, AFEATFIR
BRI,

3% ETHMBHEEO(SPI™)
ADCHE 0 MER 4 T 1k, 8 Ii334SPIE O % 3% A0 B K KU
TEHRUAABDH SR WO TRRER, B4
R EAROSPIS BB A CS) BB, B hIMD~E
BISPIRY £b%i A (SCLK) IR %1, 4 %0 %IE 58 13 W mSPIXIE 4
(SDIO) & EFE K, BRUHAFI6N AL THEEHFER
M—MER RS FE, B ZEDEFERAEE,

SPIiB{51&=C
E19Fr = AADC SPIBIEHF, FrESPIEEEBESDION
INEGEE T AR, EE161NSCLKEthEH T B, AN REE)
SPIiEs Bz #1E, CSUTMEFXNBESHRT A BER
RS, CSRE AR BIER, $THIEASCLKA LFHE
SDIOB A, ZESCLKMI TEEH H(EEE), CSAEBHE
B, 88 NEESCLKB T, RMSDIOEEIES | H 5 %3k,
SERERE/ERER, CSHMHRTREES BHYE,
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B EBEEEE(BIELNA, VGA, AAF,

SDIOLZHANE-—PF PV ERHEEFERM, ADC (M
28 #F)7ESCLK® £ 775 ASDIOF N 8148, # W EI M % —
MIEFRRBENBRREERTRE. BEIEFEEE,
BIEOEEEHIE, BETRNTA(MSBER)AREFEE
HEFEbit, BUTURERICTAF TREESSHF
2 (00hEOFh)Zz—, FHFEIIEFTHFE(10h, AE),
HE /SR el EREGI 0 T R(EI),

N > S
ADCHICWDif sk s £ 88)
SDIOMEZNFH, SREN A A ZIADCHET, &
BENAMNADCEKNES, T EGS, SSHHREAE
SCLKEJ EFE# ASDIO; WNFiEda<, SBEHZAESCLKAT
FEEEEIESASDIO, mHERLT, HMUMSBERIEH
MEWEIEZTY, THOSPINEFEERWE 19 =

tesH

—— t5pLk—P

tsps | tSoH

. AR

S

WRITE

tscLk—SCLK PERIOD

tcss—SCLK-TO-CS SETUP TIME
tcsH—SCLK-TO-CS HOLD TIME
tsps—SDI0-TO-SCLK SETUP TIME
tspH—SDIO-TO-SCLK HOLD TIME
tspp—SCLK-TO-SDIO OUTPUT DATA DELAY

s\

SCLK

L ADDRESS p DATA o
IR /w | > WRITE OR READ >

0= WRITE

1= READ

E19. SPIfY 7B

MAKXIN
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*3. AP 4&IZADCIZHIF 738

ADCHICWDif sk s £ 88)

ADDRESS READ/WRITE POR STATE FUNCTION
00h R/W 0001-0001 PLL Sampling Rate and Power Management
01h R/W 0000-0000 Output Data Format and Test Pattern/Digital HPF Select
02h R/W 0000-0000 LVDS Output Driver Level
03h R/W 0000-0000 LVDS Output Driver Management
04h R/W 0000-0000 ADC Input Common-Mode and CLKIN Control
05h R/W 1111-1111 Channel Power Management: SHDNO
06h R/W 0000-0000 Channel Power Management: SHDN1
07h R/W 0100-0100 Digital HPF 1 and 2 -3db Cutoff/Custom Test Patterns 1
08h R/W 0101-0110 Digital HPF 1 and Attentuation/Custom Test Patterns 2
09h R/W 0101-1010 Custom Test Patterns 2 and 1 (4msbs)
0Ah R/W 0101-1100 AFE Settings
0Bh R/W 0000-0000 CW Beamformer 1
0Ch R/W 0000-0000 CW Beamformer 2
0Dh R/W 0000-0000 CW Beamformer 3
OEh R/W 0000-0000 CW Beamformer 4
OFh R/W 0000-0000 CW Beamformer 5
10h R/W N/A Special Function
4. PLLRFEZRFNTHZEETE(00)
BIT 7 BIT 6 | BIT 5 | BIT 4 BIT 3 BIT 2 BIT 1 BITO

PLL[2:0]

AFE_NAP_SHDN1

AFE_NAP_SHDNO

ADC_NAP_SHDN1 ADC_NAP_SHDNO

5. PLL3nZR$= %1% & (00h[6:4])

CLOCK MULTIPLIER SETTING MINIMUM SAMPLING MAXIMUM SAMPLING
PLL[2] PLL[1] PLL[0] FREQUENCY (MHz) FREQUENCY (MHz)

0 0 0 Not used

0 0 1 39 50

0 1 0 28.5 39

0 1 1 25 28.8

1 X X Not used
X = FE%,
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6. EREEILE

PINS REGISTERS
(=] - o -
o - =2 = = Z
P 5 o | 8| o| o
I Ig 5| 5| 6| b
zZ | o 0 2 6 2 e 9 DESCRIPTION
= = = o o o o
& o % I % I < < < <
i i 21 %5 5|3
(&) (8] L w
- T i it
o o 2| 3| <| <
DEFAULT REGISTER MODES
0 0 11111111 00000000 0 1 0 1 |8 channels active (VGA mode)
0 1 11111111 00000000 0 1 0 1 |CW Doppler mode (ADC in nap mode)
1 0 11111111 00000000 0 1 0 1 |Nap mode (ADC and AFE)
1 1 11111111 00000000 0 1 0 1 |CW Doppler mode (ADC in nap mode)
PROGRAMMED REGISTER MODES
TXXXXXXX
XAXXXXXX
XXIXXXXX
XXXAXXXX .
0 0 XXX TXXX XXXXXXXX X X X X |1 or more channels active (VGA mode)
XXXXXIXX
XXXXXXIX
XXXXXXXA
0 0 00000000 XXXXXXXX 0 X 0 X |Sleep mode (ADC and AFE)
0 0 00000000 XXXXXXXX 0 X 1 X |ADC sleep/AFE nap
0 0 00000000 XXXXXXXX 1 X 0 X |ADC nap/AFE sleep
0 0 00000000 XXXXXXXX 1 X 1 X |Nap mode (ADC and AFE)
0 1 XXXKXXXXX XXXXXXXX 0 X X X |CW Doppler mode (ADC in sleep mode)
0 1 XXXKXXXXX XXXXXXXX 1 X X X |CW Doppler mode (ADC in nap mode)
TXXXXXXX
XIXXXXXX
XXIXXXXX
XXXIXXXX .
1 0 XXXXXXXX XXX IXXX X X X X |1 or more channels active (VGA mode)
XXXXXIXX
XXXXXXTX
XXXXXXX
1 0 XXXXXXXX 00000000 X 0 X 0 |[Sleep mode (ADC and AFE)
1 0 XXXXXXXX 00000000 X 0 X 1 |ADC sleep/AFE nap
1 0 XXXXXXXX 00000000 X 1 X 0 |ADC nap/AFE sleep
1 0 XXXXXXXX 00000000 X 1 X 1 |Nap mode (ADC and AFE)
1 1 XXXXXXXX XXXXXXXX X 0 X X |CW Doppler mode (ADC in sleep mode)
1 1 XXXXXXXX XXXXXXXX X 1 X X |CW Doppler mode (ADC in nap mode)
X=FEX,
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RINFE. SlEsE. TEEMR
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7. HHEEE AN 5 B/ FHPFIZRE(01h)

ADCHICWDif sk s £ 88)

BIT7 | BIT6 | BITS BIT 4 BIT3 | BIT2 BIT 1 BIT 0
TEST_PATTERN[2:0] TEST_DATA CLKOUT_PHASE[1:0] DATA_FORMAT BIT_ORDER
&8. LVDSH HHFEERNIZE
DATA_FORMAT BIT_ORDER LVDS OUTPUT DATA FORMAT
0 0 Binary, LSB first (default)
0 1 Binary, MSB first
1 0 Two’s complement, LSB first
1 1 Two’s complement, MSB first

CLKOUT_PHASE [1:0] = 00 (DEFAULT)

FRAME ’
X 0 X D1 X 02 X 3

CLKOUT_PHASE [1:0] = 10

DATA

FRAME ’
X DO X D1 X D2 X D3

DATA

CLKOUT_PHASE [1:0] = 11

FRAME /
CLKOUT y \ | \
X 0 X o1 X D2 X 03

CLKOUT_PHASE [1:0] = 01

DATA

FRAME '
CLKOUT 5
X DO X D1 X D2 X D3

DATA

BE20. % it B EhE

MAKXIN
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KINFE. S%EE. EE2ERE
B EBEEEE(BIELNA, VGA, AAF,
ADCHICWDif sk s £ 88)

TEST_DATA

TEST_PATTERN[2:0]

TEST PATTERN FORMAT

X

Disabled, normal operation with digital HPF selected (default)

Data skew (010101010101), repeats every frame

Data sync (111111000000), repeats every frame

Custom test pattern, repeats every 2 frames

Ramping pattern from 0 to 4095 (repeats)

Pseudorandom data pattern, short sequence (29)

Pseudorandom data pattern, long sequence (223)

Not used

alalalalalalala o]l
S ||| |J]O|lO|O|O | X

- | O|+|O|=2|O|—=|0O|X

Not used

X=5E;éo

BEX WA fEE

PR B E SONIRX L B A (TEST_PATTERN[2:0] = 010), #H#EBITS_CUSTOM1[11:01F1BITS_CUSTOM2[11:0] = [& 32 & &
o MRFERINENEEF, HBITS_CUSTOM2[11:011% & A 5BITS_CUSTOM1[11:0148 B 8918,

F10. CHBEHL BRI FDE
(£ B F XU A A B (TEST_PATTERNI2:0] = 100), #iiti%5%5(2% PN3); TEST_PATTERNI2:0] = 1018, 3£K(229)

Frol o )
SEQUENCE INITIAL VALUE FIRST 3 SAMPLES
Short (29) 0x0df Oxdf9, 0x353, 0x301
Long (223) 0x29b80a 0x591, 0xfd7, Ox0a3
F11. LVDSHitH IR zhz%F T (02h)
BT7 | BIT6 BT5 | BIT4 BT | BIT2 BT1 | BITO
LVDS_CM[1:0] TEST_FRAME_LEVEL[1:0] | TEST_CLKOUT_LEVEL[1:0] | TEST_DATA_LEVEL[1:0]

F12. Wi HHEOUT_ B FigE

=13, MiXCLKOUT_EBFigE

TEST_DATA_LEVEL[1:0] DATA (OUT_) OUTPUT TEST_CLKOUT_LEVEL([1:0] CLKOUT_ OUTPUT
X 0 Normal data output X 0 Normal CLKOUT_ output
0 1 Output low (static) 0 1 Output low (static)
1 1 Output high (static) 1 1 Output high (static)
X=F%, X =F%,
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F14. MiXFRAMER FiZ &

ADCHICWDif sk s £ 88)

F15. LVDSHHEZEEEAT

TEST_FRAME_LEVEL[1:0] FRAME OUTPUT LVDS. CM[1:0] LVDS OUTPUT COMMON-
X 0 Normal FRAME output B ) MODE VOLTAGE (V)
0 1 Output low (static) 0 0 1.2 (default)
1 1 Output high (static) 0 1 1.0
X = %, 1 0 0.8
1 1 0.6
F16. LVDSHiHIRzh 22 E 12 (03h)
BIT 7 BIT6 | BITs | BIT4 BIT 3 BT2 | BT1 | BITO
— LVDS_TERM[2:0] LVDS_IADJ[3:0]

F=17. LVDSHH IR B iR AR E
(AT3ELVDSIRF B iR T £0.5mAE 7 5mASEE NIERE, K 40.5mA (BRIAMEHA3.5mA), XIFANSI-644F01IEEE 1596.3, )

LVDS_IADJ[3:0] LVDS CURRENT (mA)
0 0 0 0 3.5mA, 350mV at 100Q (default)
0 0 0 1 0.5
0 0 1 0 1.0
0 0 1 1 15
0 1 0 0 2.0
0 1 0 1 25
0 1 1 0 3.0
0 1 1 1 35
1 0 0 0 4.0
1 0 0 1 4.5
1 0 1 0 5.0
1 0 1 1 55
1 1 0 0 6.0
1 1 0 1 6.5
1 1 1 0 7.0
1 1 1 1 7.5
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F18. LVDSHIH KB =8 M AR LECFE FEAC &

ADCHICWDif sk s £ 88)

LVDS_TERM[2:0]

LVDS INTERNAL TERMINATION (Q)

0 0 0 —
0 0 1 800
0 1 0 400
0 1 1 267
1 0 0 200
1 0 1 160
1 1 0 133
1 1 1 100
£<19. CLKINI g B8 fE$= 1] (04h)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
— — — CLKIN_TERM — — — 0
Fofr et 15\ P FC FE [
B ZALEO, CLKIN_TERM = 0: KREF100Q,
CLKIN_TERM = 1. 81000 ®BBH B EE Z 0N EPH A,
20, FBEINRETE: SHDNO (05h)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
CH8_SHDNO | CH7_SHDNO | CH6_SHDNO | CH5_SHDNO | CH4_SHDNO | CH3_SHDNO | CH2_SHDNO | CH1_SHDNO
R21. BEIHZFREIE. SHDN1 (06h)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
CH8_SHDN1 | CH7_SHDN1 | CH6_SHDN1 | CH5_SHDN1 | CH4_SHDN1 | CH3_SHDN1 | CH2_SHDN1 | CH1_SHDN{
22 YFHEIRIEREH RB(O07h; WRTEST_DATA 01[4] = 0)
BIT7 | BIT6 | BITS | BIT4 BIT 3 | BIT2 | BIT 1 BIT 0
HPF2[3.0] HPF1[3.0]
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F23. HFEBEIRKFLRE
HPF1[3:0], HPF2[3:0] R1/R2 FILTER MODE
0 0 0 0 N/A Bypass
0 0 0 1 63/64 Filter; fagg = 0.004935, fg/2
0 0 1 0 62/64 Filter; f3yg = 0.009796, fg/2
0 0 1 1 61/64 Filter; f3yg = 0.014584, fg/2
0 1 0 0 60/64 Filter; f3yg = 0.019303, fg/2
0 1 0 1 59/64 Filter; f3yg = 0.023956, fg/2
0 1 1 0 58/64 Filter; f3yg = 0.028544, fg/2
0 1 1 1 57/64 Filter; fagg = 0.033069, fg/2
1 0 0 0 56/64 Filter; f3yg = 0.037535, fg/2
1 0 0 1 55/64 Filter; f3yg = 0.041943, fg/2
1 0 1 0 54/64 Filter; f3yg = 0.046294, fg/2
1 0 1 1 N/A Bypass
1 1 0 0 N/A Bypass
1 1 0 1 N/A Bypass
1 1 1 0 N/A Bypass
1 1 1 1 N/A Bypass
Fz24. BEXMRFEE (07h; WMRTEST_DATA 01[4] = 1)
Br7 | BT6e | BT5 | BIT4 | BT3 | BIT2 BIT 1 BIT 0
BITS_CUSTOM1[7:0]
Ro5. HFrE BRI EE08h; TNRTEST_DATA 01[4] = 0)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 | BIT O
— — — — — — ATTEN[1:0]
F26. HFaBIREFERRBE
ATTEN[1:0] GAIN GAIN (dB)
0 0 1 0
0 1 1 0
1 0 15/16 -0.58
1 1 7/8 -1.16
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F27. HEXMXFE2 (08h; WERTEST DATA 01[4] = 1)

BIT7 | BT6 | BIT5 | BT4 | BT3 | BT2 | BT1 | BITO
BITS_CUSTOM2[7:0]

F<28. HE XX #E3EL3 (09h)

BT7 | BT6 | BIT5 | BIT4 BIT 3 B2 | BT1 | BITO
BITS_CUSTOM2[11:8] BITS_CUSTOM1[11:8]

$%29. AFEiZ & (0Ah)

Br7 | BIT6e | BITS BIT 4 BIT3 | BIT2 BIT 1 BIT 0
AFE_RIN[0:2] AFE_LNA_GAIN AFE_BW[0:1] | CWD_POWER_MODE | AFE_OCLAMP

#30. AFEHI N BEHTAILNAE 25 =

INPUT RESISTANCE LNA GAIN
AFE_LNA_GAIN AFE_RIN[0:2] @) (dB)
0 0 0 0 100 125
0 1 0 0 200 125
0 0 1 0 400 125
0 1 1 0 2000 12.5
0 X X 1 External R 12.5
1 0 0 0 50 18.5
1 1 0 0 100 18.5
1 0 1 0 200 18.5
1 1 1 0 1000 18.5
1 X X 1 External R 18.5
X=FEX,
F31. AFEJRK 88 3Rl
AFE_BWIJO0:1] BANDWIDTH (MHz)
0 0 9
0 1 10
1 0 15
1 1 18
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=R, TEEMA

B EBEEEE(BIELNA, VGA, AAF,
ADCHICWDif sk s £ 88)
333. VGA#HI Y FF A=l

CWD_POWER_MODE CWD POWER MODE AFE_OCLAMP VGA OUTPUT CLAMP
0 Full power (default, nominal) 0 No clamp (default, nominal)
1 Low power 1 Clamp active
#R34. CWiB R 351 (0Bh)
BT7 | BT6 | BITS BIT 4 BIT 3 BIT2 |BIT1 | BITO
CW_PHASE_CH2[1:3] CW_SHDN_CH? CW_PHASE_CH1[0:3]
#<35. CWig SR #2282 (0Ch)
BIT 7 BIT 6 BIT5 | BIT4 | BIT3 | BIT2 BIT 1 BIT 0
CW_PHASE_CH4[3] | CW_SHDN_CH3 CW_PHASE_CH3[0:3] CW_SHDN_CH2 | CW_PHASE_CH2[0]
$36. CWiE SRR 5283 (0Dh)
BT7 | BIT6 | BIT5S | BIT4 BIT 3 BIT 2 BIT1 | BIToO
CW_PHASE_CH5[0:3] CW_SHDN_CH4 CW_PHASE_CH4[0:2]
F<37. CWig SR 2284 (OEh)
BT7 | BITs BIT 5 BIT 4 BT | BT2 | BIT1 BIT 0
CW_PHASE_CH7[2:3] | CW_SHDN_CH6 CW_PHASE_CH8[0:3] CW_SHDN_CH5
#<38. CWig R 2285 (OFh)
BIT 7 BTe | BIT5 | BT4 | BIT3 BIT 2 BT1 | BITO
CW_SHDN_CH8 CW_PHASE_CH8[0:3] CW_SHDN_CH7 |  CW_PHASE_CH7[0:1]
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MAX2079
RIFE. BHERE. TEEMHA

B EBEEEE(BIELNA, VGA, AAF,

CWE EZR#=H

BT, BEET, MXETBEN,

*39. SR EE

N >/ 5
ADCHICWDif sk s £ 88)
E: BEECW_SHDN_CHN{Z MOBK T A 18F, FITH X
BHIEL W EAFEN TR (B FAFER E I IEZ T 5,
MFERECWZ L i@ iE, %I NiEATFCW_SHDN_CHn
I, HERBMUBERBREEH EAFE,

PH[O0] PH[1] PH[2] PH[3] PHASE
-22.5 -180 -90 -45 Degrees
F<40. HHALER
CW_PHASE_CHn[3:0] PHASE
-22.5 -180 -90 -45 (Degrees)
0 0 0 0 0
1 0 0 0 337.5
0 1 0 0 180
1 1 0 0 1575
0 0 1 0 270
1 0 1 0 2475
0 1 1 0 90
1 1 1 0 67.5
0 0 0 1 315
1 0 0 1 2925
0 1 0 1 135
1 1 0 1 1125
0 0 1 1 225
1 0 1 1 202.5
0 1 1 1 45
1 1 1 1 225
FA1. FFEkIIREF fFa%(10h)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
STATUS? STATUS6 STATUS5 STATUS4 STATUS3 STATUS2 STATUST STATUSO

MAKXIN
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A2, REF T (M 10hIZEY)

ADCHICWDif sk s £ 88)

STATUS BIT NO. READ VALUE DESCRIPTION
7 0 Reserved
6 0 1 = AFE load in progress; 0 = load complete
5 Oor1 1 = ROM read in progress
4 Oor1 1 = ROM read completed, and register data is valid (checksum ok)
3 0 Reserved
2 1 Reserved
1 Oor1 Reserved
0 Oor1 1 = Duty-cycle equalizer DLL is locked

#<43. SPIan < (5 ZE10h)
(i SSPIHIE10h &% £ 8 S, )

COMMAND WRITE DATA DESCRIPTION
Soft reset 5Ah Initiates software reset
Transfer data to AFE AEh Initiates transfer of data in ADC registers 0Ah to OFh to AFE
BE( CWDiK 5k p T as 1% B FIRT $

BHENREATRFBIERTHOEMNSI M, TEY
mip it 10h E AN E R REBSANMATIRE L, REMFLEE,
ERB 2 FERIFKBESPIFHFR, FAERBESEL
F1T0RZOSPI™E o B A BER, BEELEHESHDO
SRERBHREME M,

AFER E TN E1E5
R ERAE B BT 3% (AFE)FIADC T @ 13 /A £ & O #4718 B, ADC
AN AP TRIEN, BEAFERGIEE, XEREE
ADCH )& F80AhEOFh, MEFFRI10hBAEhE, ¥§iX
LR M EAFER B FR, BANZREIFE, B %A
FESCLK b2 E DBON 4P A, B EIREHEAFE, 3
BN BB BIRE M EAFE, THWHU10n, HI RN
0, &/F—%, M10hE00h, FFB/OANEOFhFHE X R
Y NAFE, BT RE,

MAKXIN

#0U TS I 38 B CWD 3 3 FRL 38

1) BEMCWDRRH[E], BIMB_ETEH(LO+. LO-)¥TFH. LOON
HEEE,

2) %IRIMBEE(LO+. LO), FILOONSIE, LA
BEITR,

3) ¥ 4B T AIEE X WS B A E S B HER,

4) B BN S F 7B EEEAFE (D LX), RE%
BREMSHIE, FIRMBNE, BLOONREHES
F, HUBEERAMCRABEHEY, BLOONRE S
EBEE, hTSAFEBRFER), 10RITHRMBE
SE, MAITFE, DU RIS 5 E 8 f a5
1, RABHE ENEWRTTREY, 2&M/QH
1B IR, 40 R BLOONIS BT FF RIS 14 49,
LOONES 2 ASLOM RS, 3 B UAHERNEE
B 8] 46470
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B) AEEHFCWDHEALE &, X RIS 8T & F /34§ LOON
REAMBEE, RAGEETRIES,

6) ATEVGAFICWDHER z EIY)#k, mE FiXESPIZFFHE
(RERAYIHR). MCWDER T AVCGARRE, THFHE
A BRERN o] B HFAFEREIRE,; MVGAE R & ACWD
BRE, AP RRAECWDS| I E N & B 5 = #HCShk
AR CWDIR 3R iR 88 8948 L &5 77 88 o % Pk
WHMZECWDS|I B EFB/E100ns N EKBS[E B, F
Eﬁgﬁxﬁﬁﬁi‘?‘]SOnso

Bz s 2

BEHEEXBIMD3
S58ANBENATRE, BFHATEEXHNZFIMDIFELR
NI MAGESEERAABE, Wi+, 1RERIA
SHANRGH, RRORORIT K, EERBE KL
BIEMBEK25dB, ATUESHEEIHE S THRIES XK
BIM37™=%, XFE-20dBc3ES MR 884 IM3 MR, B
FERAG, IMD3tEFR(f — (o - )RR ATHFENT T
HREESE21),

MAKXIN

MAX2079

KINFE. SEE. TE2EMH
B EBEEEE(BIELNA, VGA, AAF,
ADCHICWDif sk s £ 88)

-20dB

f

ULTRASOUND IMD3

v

A

fi-(f2-f1)

f1

fa fo+(f2-11)

B21. BEHEEXBIMD3
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B4 2 7 i B

c3_[ ]
100nF T

C24
~T_ 10onF

CWD  SHDN

0vDD

MAXIN
MAX2079

GND BUMPS

- [ outt-
————-1_ >our-
oUT2+

F——"" > oum2

0uT2-

L > o

OUT3+

F—-1 >oums+

AQEIQ;AAAAAE:::> oUTE-

0UT4+

F—— > out4+

0UT4-

L > o

CLKOUT+

—— > clkout+

CLKOUT-

F————1"> cikout-

0vDD

622
~T_ 100nF

0vDD

0vDD
FRAME+

BT > FRAME:

FRAME-

F————- > FRAME-

0UT5+

F—— > ours+

OUTS-

1> o

0UT6+

F—— > outs+

0UT6-

s DV

ouT7+

F—_ >outr+
0UT7-

L > ourr-

0uT8+

F——-_ >oum:
0UT8-

L > oure

U
IN8 D—Tﬂ{ }4
C15 C16

100nF I I 100nF

VRer Vot

V-

17
100nF

= =
= E
Y
Vees
c19
L L c18
100nF

\\}—{

L

AVDD
L C20

100nF i :I 100nF

CLKIN+
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